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PabGouass mporpamma mo ydeOHOMY mnpeameTy «Maremaruka» (0a30BBId YpPOBEHB)
(mpenmetHas o6nacth «MaremaTnka U HHGOPMATHKA) (Jlajee COOTBETCTBEHHO — IMPOrpaMma 1o
MareMaTHKe, MaTeMaTrhKa) Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl MOATOTOBIEHA HA OCHOBE
®denepanbHOI 00pa3zoBarenbHOI porpammsl ([Ipukas MunmcTepcTBa mpocBemieHus: Poccuiickoit
®enepanun ot 18.05.2023 1. Ne 370, 3apeructpupoBad MuHHUCTEpCTBOM OoCcTUIIMU Poccuiickoit
Oenepanun 12.07.2023 1., per. Homep 74223) (manee — @OII OOO), [Iporpammbl BociUTaHus €
YU4ETOM pacHpelesICHHbIX MO KJaccaM IPOBEPSEMBbIX TpPeOOBaHUN K pe3ylbTaraM OCBOCHUS
OcHoBHOI 00pa30BaTeIbHON TPOrPaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHUsl.

OcHOBHbIE JIMHUU COAEP>KaHUS MPOrpaMMBbI 10 MaTemartuke B 5-9 kmaccax: «Yucina u
BBIUUCIICHUS», «Anredpa» («Anredpandeckre BhIpaKEHHS», «YPAaBHEHHS U HEPaBEHCTBAY),
«Dynkmuny», «leomerpus» («l'eomerpudeckue QUIypsl M HX CBOWCTBa», «l3mepeHue
FEOMETPUYECKUX BEIMYMHY»), «BepoATHOCTH M cTarucTuka». JlaHHbIE JIMHUU pa3BUBAIOTCA
napajuiesibHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJ[HA OT
JPYroi, a B TECHOM KOHTAKTE U B3aUMOACHCTBUU.

B coorBerctBun ¢ ®PI'OC OOO wmaremaruka SsBIsSETCA 00s3aTeIbHBIM Y4€OHBIM
IpeIMETOM Ha YpPOBHE OCHOBHOTO oOmero oOpasoBanus. B 5-9 kjmaccax maremaruka
TPaJAULIMOHHO H3y4YaeTcs B paMKax CIEAYIOHNIMX Y4YeOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Maremaruka», B 7-9 kinaccax — KypcoB «Airedpa» (BKIIO4as 3J€MEHTbl CTATUCTUKU U TEOPUU
BeposiTHocTel) u «leomerpus». [Iporpammoii mo MaremaTHKe BBOAUTCS CaMOCTOSTEIbHBIN
yueOHbIN Kypc «BeposSTHOCTb U CTaTUCTUKAY.

INVIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUSAA YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

N3ydyeHne maremMaruku Ha YPOBHE OCHOBHOIO OOIEro 0oOpa3oBaHUsS HAIpPaBICHO Ha
JOCTIKEHUE 00yYarOIIMMHUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX
pe3yabTaTOB OCBOEHUS YUEOHOTO MPEAMETA.

JIMUHOCTHBIE PE3VIJIIBTATBI ocBoeHuss mporpaMmbl [0  MareMaTHKe
XapaKTepU3yITCS:

1) marpuoTHYecKoe BOCIHUTAHUE:

MpOSIBJICHMEM HWHTEpeca K TMPOIUIOMY M HAaCTOSIIEMY PpOCCHICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHHUSAM POCCHUICKHX MAaréMaTuKOB M POCCHICKON
MaTeMaTH4eCKOM IIKOJbI, K UCIIOJIb30BAHUIO 3TUX AOCTUKEHUM B JPYTUX HayKax M MPUKIATHBIX
coepax;

2) TpaxkJIaHCKOE U JYXOBHO-HPaBCTBEHHOE BOCIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHHIO OOs3aHHOCTEH Tpa)<IaHUHA W pealu3alldud ero Impas,
NPEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TpakJaHCKOro oOliecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXKIEHHIO 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C NMPAKTUYECKUM HPUMEHEHUEM JIOCTHXKEHUMN
HAyKH, OCO3HaHWEM BaKHOCTU MOPAJIbHO-ITHUYECKUX IPUHLIAIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpynoBoe BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHUE B PEIICHUU IPAKTUYECKUX 3a7ad MaTeMaTH4eCKON
HaIpPaBJIE€HHOCTH, OCO3HAaHWEM Ba)KHOCTH MaTeMaTHYeCKOT0 0O0pa30BaHUsS Ha MPOTSKEHUU BCel
KHU3HU Ul YCHEIIHONW MpOo(QecCHOHATBHON EATENIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHMIH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM HHJWBHUYaJbHOM TpaeKTOPUH o0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) SCTEeTUYECKOE BOCTIUTAHUE:

CMOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PeIICHUH, PACCYyKACHUH, YMEHHIO BUJETh MaTeMaTu4eCKie 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MMO3HAHUSA:

OpHEHTAIMe B NEeSATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUHBIX IMpPEJCTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YelloBeKa, NIPUPOAbl M OOIIeCTBa, MOHUMAaHUEM



MaTeMaTH4ecKo HayKH Kak c(epbl YelOBEUECKOH MesATEeIbHOCTH, 3TaloB €€ pPa3BUTUS U
SHAYUMOCTH JI pa3BUTUA HUBWIX3AlIUW, OBJIAACHUCM SA3BIKOM MATCMATUKU U MaTeMaTH4eCKOM
KyIBTYpOll ~KaK CpEACTBOM IO3HAHHS MHpa, OBJIAJACHHEM INPOCTEHIIMMHU HABBIKAMH
HCCJIEI0BATEIILCKOM JEATEIbHOCTH;

6) ¢usnyeckoe BocmHTaHHE, (POPMHPOBAHHE KYIBTYPHI 3I0POBBS M 3MOLMOHAIBLHOTO
Onaronomay4usi:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEPECax CBOETO 310pPOBbS,
BEJICHUS 3710pOBOT0 00pa3a HU3HU (310pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIA PEXKUM 3aHIATUN U
OT/bIXa, perymsipHas (u3n4eckas aKTHBHOCTH), C(POPMHPOBAHHOCTHIO HAaBBIKa peQIICKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TAKOTO JKE IIPaBa JPyroro 4ejaoBeKa;

7) 9KOJIOTUYECKOE BOCTIUTAHHE:

OpI/IeHTaHHeﬁ Ha TPUMCHCHUC MATCMATUYCCKHUX 3HAHUH IJid pelICHUA 3a/lad B obmactu
COXPAaHHOCTH OKPY)KAaloIlell Cpenpl, IUIAHUPOBAHHMSA IIOCTYIIKOB M OIEGHKH HX BO3MOXKHBIX
HOCIIEACTBUM Ul OKpY)Karolleil cpelbl, OCO3HAaHHEM INI00AJbHOIO XapaKTepa IKOJOTMYECKHX
npoOJIeM U ITyTel UX pelIeHus;

8) ajmanTanus K U3MEHSIOLUMCS YCIOBHSIM COLMAJIbHOM U PUPOIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHSAM B YCIIOBHSX HEONPEACIEHHOCTH, MMOBBIILICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH 4YCPE3 MPAKTHYCCKYIO ACATCIBbHOCTb, B TOM YHUCJIC YMCHUC YUYHUTHCA Y APYIrux
Jrofied, MpHoOpeTarb B COBMECTHOW AEATEIBHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIECTCHIINU W3
OIIbITA APYIUX;

HEOOXOAMMOCTBIO B ()OPMUPOBAHUH HOBBIX 3HAHHWM, B TOM 4YuCIie (hOPMYIHPOBATH HICH,
IIOHATHUS, TUITIOTE3bI 00 0oOBeKTax u SABJICHUAX, B TOM YHUCJIC PAHCC HC HM3BCCTHLIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAaHUPOBAaTh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYI0 CHUTYallHIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYyallM}0 KaK BbI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTHPOBATh MPHHUMAEMbIC DEIICHHS |
JeicTBuUs, (OPMYIHPOBATh U OLIEHUBATh PUCKU M MTOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbI

B pesynprare ocBoeHMs IMporpamMmbl 10 MaTeéMaTHKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y oOyuaromierocsi OynyT cOpMHpOBaHBI METANPEAMETHBIE PE3YNbTaThl,
XapaKTepU3yIoLIecss  OBJIAJCHUEM  YHUBEPCAJIbHBIMH  I103HABATEJbHBIMU  JCHCTBUSIMH,
YHHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH JIEHCTBUSMU W YHUBEPCAJIHHBIMH PETYIATHBHBIMU
JECUCTBUSIMU.

VYHuBepcanbHble I03HABaTENIbHbIE JIEHCTBUS oOecreunBaroT (GopMHpoBaHHE 0a30BBIX
KOTHUTUBHBIX MPOLIECCOB OOydYarOMMXCs (OCBOEHHE METOJIOB IMO3HAHMS OKPY)KAIOLIEro MHUpa,
IIPUMEHEHHE JTIOTMUECKHX, UCCIIE0BaTEeIbCKUX Olepaluii, yMeHui pabotars ¢ UHpOpManuen).

VY obyuatorierocst OynyT chopMUpOBaHbI CIEYIOIUE OA306bie Jo2uiecKue 0etcmeus KaK
4acTh YHUBEPCAJIbHBIX IIO3HABATEIbHBIX YUEOHBIX AEHCTBUMN:

BBISIBIISAITh M XapaKTE€PHU30BaTh CYIECTBEHHbIC IMPHU3HAKM MaTreMaTH4eCKHX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEeXAYy NOHATUSIMH, (DOpPMYIUpOBaTh OINpENeTeHHUs] TOHATHUH,
yCTaHABIMBaTh CYIIECTBEHHbIN NpPU3HAK KJIAacCU(UKALMK, OCHOBAaHUSA i1 0000LIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMATh, (HOPMYIHUPOBaTh U IMPEOOpPa3OBbIBATh CYXIEHUS: YTBEpAMUTEIbHbIE WU
OTpULaTeIbHbIE, €IMHUYHbIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJISITh MareMaTu4yeckhe 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEuus B (akTax,
JNaHHBIX, HAOMIONEHUSAX W  YTBEPXKICHHSX, TMpeajaratb KpPUTEPUH JJIsl  BBISBJICHUS
3aKOHOMEPHOCTEN U POTUBOPEUHIA;

MIPOBOAMTH BBHIBOIIBI C MCIIOJb30BAHNEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3AKJIIOUEHHH, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

pa3buparh A0Ka3areabCTBa MAaTeMaTUYECKUX YTBEPXKJEHUH (MpsMble U OT MPOTUBHOIO),
IPOBOAUTH CAMOCTOSITEILHO HECIOKHBIE I0Ka3aTeIbCTBa MaTEMAaTHUECKUX (DAKTOB, BHICTpAUBATh



apryMEHTAllMI0, TIPUBOAMTH TPUMEpPhl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMPATH CIIOCO0 pelieHus yaeOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpPATh HanboJIee MOAXOIAIINN C YIETOM CAMOCTOSTEILHO BBIICIIEHHBIX KPUTEPHUEB).

VY oOyuaromerocst OynyT chOpMHUPOBAHBI CICAYIONIUE 0A308ble UCCAE008AMENbCKUE
Oelicmeus KaK 4acThb YHUBEPCAJIbHBIX [I03HABATEIIbHBIX YUEOHBIX IEHCTBUI:

WCIIOJIB30BaTh BOMPOCHI KaK UCCIIENOBATEIIbCKUN HHCTPYMEHT MTO3HAHUs, (DOPMYIINPOBATh
BOIIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEYHE, IPOOIEMY, CAMOCTOSATENIFHO YCTAaHABIUBATh HCKOMOE U
NaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHCHHE;

MPOBOAMTH IO CAMOCTOSTENFHO COCTABICHHOMY IUIaHY HECIOXKHBIH JKCIIEPHMEHT,
HEOOJIBIIIOE HCCIIEJIOBAaHUE [0 YCTAHOBICHHIO OCOOCHHOCTEH MAareMaTn4ecKoro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENILHO (OPMYIUPOBATH 0OOOIICHHS ¥ BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO
HaOTIOZICHNUs1, CCIIEIOBAHUS, OL[CHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIIABUTATH MPEAIONOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

VY oOyuaromierocst 6yayT copMUpPOBaHbl YMEHUSI pabomams ¢ uHgopmayueri Kak 4acTh
YHHUBEPCAIIbHBIX [T03HABATEIILHBIX YUCOHBIX JCHCTBUI:

BBISIBIISITH HEAOCTAaTOYHOCTh M M30BITOYHOCTD MH(OPMAIINH, JaHHBIX, HEOOXOIUMBIX IS
pelLICHHS 3a1a4H;

BBIOMpPAaTh, AHAJIM3UPOBATh, CHCTEMATHU3WPOBAaTb W HMHTEPIPETUPOBATH HH(POPMAIUIO
pa3InYHBIX BUAOB U (POPM MpPE/ICTABICHUS;

BbIOMpaTh (popMy mpencTaBiIeHUS WHPOPMAIMN U MIUTFOCTPUPOBATH peIIacMble 3a/1aun
CXEMaMH, TuarpaMMaMu, HHOM rpadMKoi ¥ UX KOMOMHAIUSIMH;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMK 10 KPUTEPHUSIM, MPEATIOKESHHBIM YUYHUTEIEM HIIH
c(OPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

VYHHUBepcallbHbIe KOMMYHHUKATHBHBIE JEUCTBUS 00ECHEYMBAIOT C(HOPMUPOBAHHOCTD
COLIMAJIBHBIX HABBIKOB OOYUYaIOIIHXCS.

VY obyuaromierocst OyayT chOpMHUPOBAHBI yMeHUs 0OujeHuss KaK 4acTh YHUBEPCATBbHBIX
KOMMYHHUKATUBHBIX YU€OHBIX AEHCTBUA:

BOCTIPUHUMATh M (DOPMYIHPOBATh CYXJACHUS B COOTBETCTBHH C YCIOBHSAMHU U IEIISIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TMHUCHMEHHBIX
TEKCTax, IaBaTh MOSCHEHHUS 10 X0y PEIICHUS 33/1a91 U ITOTyYeHHBIM Pe3yIbTaram;

B X071 OOCY)XJI€HMs 33a/JaBaTh BOINPOCHI MO CYIIECTBY OOCYXJIAaeMOH TeMbl, POOIEMBI,
pemaemMoi 3a1a4d, BBICKA3bIBATh HJIEH, HAICJIEHHBIE HA MOWCK PEIIEHHS, COMOCTABISATh CBOH
CYXJICHUS C CY)KIEHUSMHU APYTUX YYACTHUKOB THANIOTa, OOHAPY)KMBATh Pa3lIU4Me U CXOACTBO
TIO3HIINH, B KOPPEKTHOU (hopMe (HOpMYITUPOBATh Pa3HOIIIACHUS, CBOM BO3PAKCHHUS;

MPENICTABISITh PE3yAbTAaThl PEIICHUs 3a/a4d, SKCIEPUMEHTa, MCCIEAOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh pOpMAT BBICTYIUIEHUS C YUETOM 3a/1ad IPEe3eHTAlMN U OCOOCHHOCTEN
aAyIUTOPHH.

Y oOyuaromerocss OyayT cQOpPMUPOBAHBI YMeHUs COMPYOHUYecmed KaK dYacTh
YHHUBEPCATbHBIX KOMMYHUKATUBHBIX YU€OHBIX IEHCTBU:

MMOHMMATh W HCIIONB30BaTh MPEUMYIIECTBAa KOMaHIHONH M WHAMBHIYAIBHOW pabOTHI MpH
pelIeHnr y4eOHBIX MaTeMaTHYECKUX 33134,

MPUHUMATH TE]Ib COBMECTHOW JEeSITeIhbHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacrpeensaTh BUAbI padoT, JOroBapuBaTbes, 00CYX1aTh MpoLiece U pe3yabTaT padoThl,
0000111aTE MHEHHUST HECKOJIBKUX YEIIOBEK;

y4acTBOBATh B IPYMIOBBIX Gopmax paboThl (0OCYXIeHUsI, 0OMEH MHEHHUSMH, MO3TOBbIC
HITYpPMBI ¥ IPYTHE), BBITOTHATH CBOIO YaCTh Pa0OTHI ¥ KOOPIMHUPOBATH CBOM JICHCTBHSI C IPYTUMHU
YlleHaMU KOMaHJbI, OIEHUBATh KA4eCTBO CBOETO BKJIa/Ja B OOLIUI MPOAYKT MO KPHUTEPHUSIM,
c(hOpPMYITUPOBAHHBIM YUaCTHHKAMHU B3aUMOJICHCTBUSI.



VHHUBepcallbHbIE PETYIATUBHBIE ACHCTBUS 00€CIEeUMBAIOT (POPMUPOBAHUE CMBICIOBBIX
YCTAHOBOK U ’KU3HECHHBIX HABBIKOB JIUYHOCTH.

VYV oOydatomierocs OyayT cGOpPMHPOBAHBl yMeHUs CAMOOP2AHU3AYUYU KaK 4acTb
YHHUBEPCAIBHBIX PETYIATUBHBIX YYEOHBIX JCHCTBUM:

CaMOCTOSITEJILHO COCTABJIATS IIJIaH, aJITOPUTM pEIlIeHUs 3a7a4M (UM ero 4acTh), BEIOUpPaTh
crnoco0 pemieHuss € Y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBaTh U KOPPEKTHUPOBATh BAPHAHTHI PELIEHUN C yUETOM HOBOW MH(POPMAIUH.

VYV oOyuatomerocss OynyT chOpMHUPOBAHBI —VMEHUs CAMOKOHMpONA KaK 4acTb
YHUBEPCAJIbHBIX PETYIATUBHBIX Y4€OHBIX JCHCTBUIA:

BIIaJIETh CHOCO0AaMU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpollecca U pe3yibTara PELICHUs
MaTeMaTH4eCKOH 3a1a4H;

IIPEABUACTh TPYAHOCTH, KOTOpPBIE MOT'YT BO3HHMKHYTH IIpU PELICHUH 3a/1a4¥, BHOCHUTH
KOPPEKTUBbl B JEATEJBHOCTb HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa JEATEIBHOCTH IMOCTABJICHHOM LIEIU U YCIOBHAM,
OOBSICHATH MPUYUHBI TOCTHKCHUS WM HEJTOCTIKEHUS 11eJTH, HAXOAUTh OMIMOKY, TaBaTh OLECHKY
IpUOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3VJIBTATBI ocBoeHus nporpaMMsl [0 MaTeMaTUKE MPEACTABICHBI

o roxaM oOydeHHMs B paMKax OTAEIbHBIX Y4YeOHBIX KypcoB: B 5-6 Kiaccax — Kypca
«Maremaruka», B 7-9 kmaccax — KypcoB «Aurebpay», «l'eomerpusi»n, «BeposTHOCTh U
CTaTUCTUKAY.

MHNPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOWM OBPA3OBATEJbHOM ITPOT'PAMMBbI

B ¢denepanpHbIX W pErHOHANBHBIX MPOIEAYpPax OLEHKH KadecTBa OOpa3oBaHUs
UCIIOJIb3yeTCs NIepeueHb (KoAu(pUKaTop) pacipeeJICHHBIX 10 KjaccaM MPOBEPsIEMbIX TPeOOBaHUN
K pe3ylbTaraM OCBOCHMSI OCHOBHOH 0Opa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
00pa3oBaHMs ¥ JIEMEHTOB COACPKAHUS 110 MATEMaTHKE.

S KJIACC
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynpTara
1 Yucna v BBIYUCICHUS
1.1 [ToHnMaTh ¥ MPAaBUIIBHO YHIOTPEOIATh TEPMUHBI, CBA3aHHBIE C HATYpaTbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECSITUUHBIMU IPOOSIMU
1.2 CpaBHUBaTh M YNOpSAJOYMBATH HATypaJbHBIE 4MCJA, CpPaBHUBAaTb B
IPOCTEHININX ClTyyasix OOBIKHOBEHHBIE IPOOH, IECTHUHbIE IPOOH
1.3 CooTHOCMTH TOUKY Ha  KOOPAMHAaTHOM  (YMCIIOBOM) mNpAMOM ¢

COOTBETCTBYIOIIUM €i YUCIIOM W U300pakaTh HATYPAIbHBIC YHCIIA TOYKAMHU
Ha KOOPJAMHATHOU (YHCIIOBON) MpSIMOM

1.4 BoinonusATe apupMeTHueckue AENUCTBUS C HATypaJbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHININX CIYYasiX

1.5 BbINOIHATE NPOBEPKY, IPUKHUJKY PE3YIIbTATA BBIYUCICHUN

1.6 OxpyrisiTh HaTypajibHbIE YHCIA

2 Pemenne TeKCTOBBIX 3a]1a4

2.1 Pemate TekcTOBBIE 3amaun apuMETUUECKHM CIOCOOOM M C TIOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOT0 nepedopa BceX BO3MOYKHBIX BAPHAHTOB

2.2 Pemars 3amaum, cojaepikalive 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIWYWHBI:
CKOPOCTb, BpEMS, pPACCTOSIHHE, 1IEHA, KOJIMYECTBO, CTOMMOCTh

2.3 Hcnonp30BaTh KpaTKWe 3alliCH, CXEMbI, TaOMWIbl, OOO3HAYCHHs TIPH

pELIEHNH 3a]1a4
2.4 ITonp30BaThCsl OCHOBHBIMH ~ €MHHMIIAMH W3MEPEHHs: I1I€Hbl, MAacCChl,




Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3yJiprara

paccTosiHUs, BPEMEHHU, CKOPOCTH, BBIPAXKaTh OJIHU €AMHUIIbI BEIMYUHBI Yepe3
Apyrue

2.5 W3Bnekarb, aHAIU3UPOBaTh, OLIEHUBATh MH(OPMALMIO, IPEICTABICHHYIO B
Tabnuie, Ha CTONOYATONW AMarpaMme, MHTEPIPETUPOBATH MPEICTaBICHHBIC
JTAaHHBIE, UCII0JIb30BaTh JJAaHHbIC TP PELLICHUH 3a7a4

3 Harnsnnas reomerpust

3.1 [Tonp30BaThCs FEOMETPUUECKUMHU MMOHATUAMU: TOUKA, NIpsiMasi, OTPE30K, Iy,
yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT

3.2 [TpuBoANTE HpUMEpPbl OOBEKTOB OKPYXKAIOILIEro MHpa, MMELMX (opMy
U3YYEHHBIX T€OMETPHUUECKUX (QUTYp

3.3 Hcnonb30BaTh TEPMUHOIOTHIO, CBA3aHHYIO C YIJaMU: BEPIIMHA CTOPOHA; C
MHOI'OYTOJIbHUKAMHU: YToJl, BEpPIINHA, CTOPOHA, JJMArOHAb; C OKPYKHOCTbBIO:
paauyc, 1uameTp, HEeHTP

3.4 N300pakaTb M3y4yeHHbIE T'€OMETpUUYECKHE (UIypbl HAa HEJIMHOBAHHOW U
KJIeT4aToi Oymare ¢ MOMOIIBIO IIUPKYJIIS ¥ TMHEHKH

3.5 HaxonuThk IIMHBI OTPE3KOB HENMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIbIO
JMHEWKH, CTPOUTHh OTPE3KH 3aJaHHOW JUJIMHBI, CTPOHUTH OKPYXHOCTh
3aJJaHHOTO pajauyca

3.6 Hcnonp30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYIOJbHUKA, KBaJpaTa JUisl UX
HOCTPOCHMS], BEIYMCICHHS TUIOIIAN U TIEpUMETpa

3.7 Bbruncnare mepuMerp W IUIOMAAb KBaapara, NPSIMOYTOJNBHUKA, (Uryp,
COCTaBJIEHHBIX U3 MPSAMOYTOJbHUKOB, B TOM YHCIIE QUTYp, N300pakeHHBIX Ha
KJIeT4yaTou Oymare

3.8 [Tonp30BaThcss OCHOBHBIMU METPUUYECKUMM €IMHULIAMU M3MEpPEHHs! JJIUHBI,
TUTIOIAIN; BEIPAKAaTh OJTHH €AMHUIIBI BEJIMYMHBI Yepe3 APYrue

3.9 Pacno3HaBath mapamienenunesn, KyO, HCIOJNb30BaTh TEPMUHOJOTHIO:
BepIIMHA,  pebpo, TpaHb,  U3MEPEHUs;  HAXOOUTh  W3MEPEHUS
napajjenenuneaa, Kyoa

3.10 Bbruucnate o6beM KyOa, mapanienenunena Mo 3aJaHHBIM H3MEPEHUsM,
MI0JIb30BATHCS €IMHUIIAMU U3MEPEHUs 00beMa

3.11 Pemate Hecno)xHble 3a/laud Ha H3MEPEHHE TI'€OMETPUYECKHUX BEJIWYMH B
NPAaKTUYECKUX CUTYaIUSIX

6 KJIACC

Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ysbTara
1 Yucna v BIYUCICHUS

1.1 3HaTh M NOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUJAMM YHCEN U
crocob6aMu MX 3alucH, NePEeXoIUTh (€CIHU 3TO BO3MOXKHO) OT OJHOM (hOpMBbI
3aIMCH YUCIIA K IPYToi

1.2 CpaBHHBATH U YIIOPSIOYMBATH IIEITbIC YHCIIa, OOBIKHOBEHHBIEC W IECATHIHBIC
JpoOu, cCpaBHUBATh YHCJIA OJTHOTO U PAa3HBIX 3HAKOB

1.3 BbImonHATh, coyeras ycTHbIE M NMUCHMEHHBIE MPHEMBI, apu(pMeTHuecKue
NEWCTBUSL C HATYpaJbHBIMH M IEJBIMA YHCIaMH, OOBIKHOBEHHBIMH U
JIECATUYHBIMH JPOOSIMHU, MOJIOKUTEIILHBIMU M OTPUIIATEIbHBIMH YUCIAMU

1.4 BbIUMCIATE 3HAYEHUs YMCIOBBIX BBIPAKEHUHM, BBINOJIHATH HPUKAIKY H
OLIGHKY pe3yJbTaTa BBIYMCICHUH, BBINOJHATh NMPeoOpa3oBaHMs YHCIOBBIX




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

BBIPOKCHHUI HA OCHOBE CBOMCTB apu()METHUUCCKHUX JEHCTBUM

1.5

OprrJISITB OcjbIC YHCIa U ACCATHUYHBIC [[pO6I/I, HaxXoJUuThb HpI/I6J'H/I)KeHI/ISI
YHUCCII

1.6

CooTHOCUTH TOYKY Ha KOOPJIMHATHOW HPSMOM C COOTBETCTBYIOIIMM €M
YHCIIOM U U300paXkaTh yKcia TOYKAaMU Ha KOOPJMHATHON NPSAMOM, HaXOAUTh
MOJYJIb YUCJIa

1.7

COOTHOCHUTH TOUYKY B IIPSMOYTOJIbHOM CHUCTEME KOOPAMHAT C KOOpJIUHATAMU
3TOH TOYKH

1.8

OprrJ'[?ITB OeJibI€ 4Yucila U ACCATUYHBIC I[pO6I/I, HaxoJUuThb HpI/I6J'II/I)K€HI/IH
YUCCII

UncnoBble U OyKBEHHBIC BBIPAKCHHUS

2.1

Ilonnmats u yl'IOTpe6J'I5{TB TEPMHHBI, CBA3aHHBIC C 3allMChIO CTCIICHU YUCJIA,
HaxXOJUThb KBaJApaT 1 Ky6 YHrCJia, BBIYHMCIIATHh 3HAYCHU S YU CIIOBBIX BprEDKCHPIfI,
COACPIKAIMNX CTCIICHU

2.2

ITonn3oBaThCs IMpU3HaKaM#1 JCJIMMOCTHU, PACKIAAbIBATh HATYPAJIbHBIC YMUCJIa
Ha IIPOCTBIC MHOXXHUTCIIN

23

ITosib30BaThcs MacITabOM, COCTABIISITh IPONOPLUHU ¥ OTHOLICHUS

24

Hcnonb30BaTe OYKBBI U151 0003HAUEHUS YUCEIT IPU 3alIUCH MaTEMAaTHYECKUX
BBIPQKEHUH, COCTABIATh OyKBEHHBIC BBIPAXKCHHS W (DOPMYIIBI, HAXOAUTh
3Ha4YeHUs1 OYKBEHHbBIX BbIPAKECHUH

2.5

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3a7a4

3.1

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3aJaUM apI/I(bMeTI/I‘IeCKI/IM cImocooom

3.2

Pemate 3ala4yu, CBA3aHHBIC C OTHOIICHUCM, HPOINOPHHOHAIBHOCTBIO
BCJIMYMH, ITPOICHTAMHU, PCIIATH TPU OCHOBHBIC 3aa4H Ha ,Z[pO6I/I W IIPOLCHTHLI

3.3

Pemats 3agauun, cojeprkamue 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEJIMYMHBL:
CKOpPOCTb,  BPEMs, pacCTOSHHE, IL€Hy, KOJIMYECTBO, CTOMMOCTb,
IIPOU3BOIUTENIBHOCTD, BpeMs, 00beM padOThI, UCIOJIb3Ysl apu(pMeTHIeCKue
JNEUCTBUS, OLEHKY, IPUKHUIKY; IOJb30BAaThCS EIUHULAMH H3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYUH

3.4

CocTaBisaTh 6y1(BeHHBIe BBIPAXKCHUSA 110 YCJIOBHIO 3a1a4U1

3.5

W3Bnekate uHPOpMALNIO, TPEICTABICHHYIO B TaOMWIax, HA JIMHEHHOM,
cTonbuaToi 1581071 KpYroBOi1 JyarpaMmax, HMHTEPIIPETUPOBATH
MIPEJICTABJICHHBIE TAHHBIE, UCITOJIL30BaTh JIAHHBIC MPH PEIICHHUH 3a]1a4

3.6

[TpencraBasaTh nHGOPMALIHIO C TOMOIIBIO TaOJMIL, JIMHEHHON U cToOUaTON
JMarpaMm

Harnsanas reoOMCTpHsL

4.1

[TpuBoANTE TpUMEpPBI OOBEKTOB OKPYXKAIOIIEro MHUpa, MMELMX (opMy
U3YYEHHBIX TE€OMETPUYECKUX IUIOCKHX M TIPOCTPAHCTBEHHBIX (QUIYp,
IPUMEPBI PaBHBIX U CUMMETPUYHBIX QUTYp

4.2

N300paxaTb ¢ TOMOLIBIO LUPKYJSA, JUHEHKHU, TpPaHCHOPTUpA Ha
HEJIMHOBAHHOW M KJIeT4aToi Oymare M3yueHHbIE IJIOCKHUE Ie€OMETPHYECKUe
burypsl 1 KOHQUrypauu, CHMMETPUYHbIE (PUTYPBI

43

ITonw3oBaThCs TCOMCTPHUICCKUMU INOHATHAMMU PAaBCHCTBO (I)I/Il"yp,
CUMMCETPUS; UCIIOJIB30BaTh TCPMUHOJOTHUIO, CBA3aAHHYIO C CI/IMMeTpI/Iefli OCh
CUMMCTPUH, ICHTP CUMMCTPUHA

4.4

HaXO)]I/ITI) BCJIMYHHBI YIJIOB HU3MCPCHHEM C IIOMOIIBIO TpPAHCIIOPTHPA,
CTPOUTL YTJIbI 33.IlaHHOI71 BCJIMYHMHBI, IMOJB30BATHCA IMPU PCHICHHUU 3aJa4




Kon ITpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3yJiprara
rpagyCHOM MeEpoW yIJIOB, paclo3HaBaTh Ha 4YEPTEKAaX OCTPBIA, MPSAMOH,
Pa3BEPHYTHIN U TYIION YIJIbI
4.5 BblunciaATh AIMHY JIOMaHOHM, NEPUMETP MHOIOYTOJIbHUKA, IOJIb30BaThCA
€MHUIIAMU U3MEPEHUSI JUTMHBI, BEIPAXKATh OJTHU €UHUIIBI U3MEPEHUS ITUHBI
yepes Apyrue
4.6 Haxoauts, ncronb3ys yepTeKHbIe MHCTPYMEHTHI, PACCTOSIHUS: MEXKAY IBYMsI
TOYKaMH, OT TOUYKHU JI0 NPSIMOM, JUIMHY YTH HA KBAJAPATHON CETKE
4.7 Bbruucnare  miomans  (QuUryp, COCTaBIGHHBIX U3  MPSIMOYTOJbHHUKOB,
UCIIONIb30BaTh pa3OueHHe Ha MPSMOYTOJbHHKH, Ha paBHble (QUTYPHI,
JIOCTpauBaHUE /10 IPSIMOYIOJbHUKA, [10JIb30BATHCS OCHOBHBIMHU €IMHULIAMU
W3MEPEHHUS TUIOLIAAH, BBIPAXKaTh OJHU €UHULIBI U3MEPEHU TUIOLIAJHN Yepes
Apyrue
4.8 Pacnio3znaBaTh Ha MOJENSIX U WM300paKEHUSX MUPAMHAY, KOHYC, IMIIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpLIMHA, pPeOpo, TrpaHb, OCHOBAaHHE,
pa3BepTka
4.9 N300paxarh Ha KJIeT4aToil Oymare nNpsMOYyTroJIbHbIHN Mapajjiesenumne
4.10 Boruncnsate 00beM MPsMOYTOIBHOIO Mapaljiesienumnea, Kyoa, Iojab30BaTbes
OCHOBHBIMH €TUHUIIAMH U3MepeHus o0bema
4.11 Pemate HecnokHbIE 3aa4l Ha HAXOXKICHUE T'€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX
7 KIIACC
Kon [IpoBepsiemble MPEeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJsiprara
| Yuciia v BBIYUCIICHUS
1.1 BoinonHATh, coueras yCTHbIE M NUCHbMEHHBIE MPHEMBbI, apU(PMETHUYECKHE
JIEMCTBHUSI C palliOHAIbHBIMU YUCIAMHU
1.2 HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3zHOOOpa3HbIE
CrocOoObl M TPUEMBbl BBIUMCICHUS 3HAUYEHUW JPOOHBIX BBIPAKECHUMH,
coJiepKalmx oObIKHOBEHHBIE U AECATUYHbIE APOOH
1.3 [TepexonuTh OT 0AHOM (OPMBI 3aMUCU YUCEN K JIpyroi (IpeoOdpa3oBbIBATh
JNECATHUYHYIO JIPpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOB)
1.4 CpaBHMBATH U YNOPSAJOUYHUBATH PALIMOHAIBHBIE YHCTIA
1.5 OKpyrJaTh uncna
1.6 BBINONHATE IPUKUAKY U OLIEHKY PE3yJbTaTa BEIUUCIECHUMN, OLICHKY 3HAUCHUI
YUCIIOBBIX  BBIPAXKEHUW. BBIMONHATE JEUCTBUS CO  CTEMEHSIMU C
HaTypaJbHBIMU NTOKA3aTeJISIMU
1.7 [IpuMeHsATh TPU3HAKH JETUMOCTH, PA3JI0KEHUE HA MHOKUTEN HATypaTbHBIX
qHCces
1.8 Pemiate nmpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIICHUEM
BEJINYMH, MPONOPLUUOHATBHOCTBIO BEJIMYMH, MIPOLICHTAMH,
UHTEPIPETUPOBATh PE3YyJIbTAThl PELIEHUs 3a/lad C y4eTOM OIpaHUYEHUH,
CBSI3aHHBIX CO CBOWMCTBAMHU PACCMATPUBAEMBIX O0OHEKTOB
2 AnrebpanuecKue BhIpAXKEHUS
2.1 Hcnonp3oBath anreOpanyeckyr0 TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSTh
ee B IIpoliecce OCBOCHUS y4eOHOro MaTepuasa




Kon

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3yJiprara
2.2 Haxonuth 3HavyeHHs OYKBEHHBIX BBIPOKCHHHM IPH 3aJlaHHBIX 3HAYCHHIX
IIEPEMEHHBIX
23 BrimonHsaTe mpeoOpa3oBaHus LIEI0T0 BRIPAXKEHUS B MHOTOUJICH IPUBEICHUEM
10JI0OHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
2.4 BbIMOMHATE yMHOXKEHHE OJIHOYJIEHAa Ha MHOTOYWIEH M MHOroYjeHa Ha
MHOTOWJIEH, IPUMEHATh (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH
2.5 OcCylecTBIATh PA3I0KEHHE MHOTOUYICHOB HAa MHOMHUTEIU C MOMOUIBIO
BBIHECCHHSI 32 CKOOKHM OOIIEro MHOXHTENsS, TPYNIUPOBKH CJIaraeMsblX,
IpUMEHEHUs (OPMYII COKPAIIEHHOTO YMHOKEHUS
2.6 [TpumeHsTH TPe0Opa30BaHUsI MHOTOWICHOB JUIsl PEIICHUS Pa3IMYHbIX 33734
U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PeallbHOM MPAKTUKU
2.7 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJlbHbIMHM I10KAa3aTEIsIMU JUIS
npeoOpa30BaHMsl BRIPAKEHUHN
3 YpaBHEeHMs 1 HEPaBEHCTBA
3.1 Pewate nuHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHS IIpaBUia
nepexojia OT HMCXOJHOTO YpaBHEHHS K paBHOCHIBHOMY emy. [IpoBepsTs,
ABJISIETCS JI YUCIIO KOPHEM YpaBHEHMSI
3.2 [TpumensTh rpaduueckre METO bl IPHU PEIICHNUN JTMHEWHBIX YPAaBHEHUHN U UX
CUCTEM
33 [TonGupare mpUMephl Map YKCEN, SBISAIOMIUXCS PEIICHUEM JMHEWHOTO
YpaBHEHHUS C ABYMsl IEPEMEHHBIMU
3.4 Ctpoutb B KOOPAMHATHOM MIIOCKOCTH Ipad UK JIMHEHHOTO YPaBHEHUS C IBYMSI
NEPEMEHHBIMH; TIOJB3YSACh TPaQUKOM, HPHUBOAUTH NPUMEPHI PpEIICHUS
ypaBHEHUS
3.5 Pemats cuctemsl JByX JIMHEWHBIX YPAaBHEHUHU C IBYMs IIEPEMEHHBIMH, B TOM
qrclie rpaguuecku
3.6 CocraBnaATh M pelaTh JUHEHHOE YpPaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCJIOBHIO 3aJaud, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayM MOJTY4YECHHbIN pe3ynbTarT
4 Koopaunats! u rpadguku. yHKuuu
4.1 N300pakaTh Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEpBajbl, 3alUChIBaTh YHUCIOBHIE
IPOMEXYTKH Ha anredpandyeckoM s3bIKe
4.2 OTMeuaTh B KOOPJIMHATHON TIJIOCKOCTH TOYKH T10 3aJJaHHBIM KOOpJMHATAM
4.3 Crpouts rpaduku auHeiHbIX GyHKIMHA. CTpouTh rpapuk GyHKIUH Yy = [X|
4.4 OnuceiBaTh € MOMOILIBI0 (DYHKUMNH H3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYNHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTbD, BpeMsi, 00beM pabOThI
4.5 HaxonuTh 3HaueHHe (GyHKIIMU 10 3HAYEHUIO €€ apryMeHTa
4.6 [Tonumath rpaduueckuii crnocod MpeaCTaBICHUS U aHaiIM3a WHGOpMalUH,
U3BJIEKATh M UHTEPIPETUpPOBaTh WHGPOpPMAIUI0 M3 TIpaUKOB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEN
5 BeposaTHOCTh U cTaTHCTHKA
5.1 Yurtath uHpOpMALMIO, TNPEACTABIECHHYI0O B TaOnHIaX, Ha JgUarpaMmax,
MIPEACTABISITh JaHHBIE B BUAC TAOJIUIl, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIC
(cronbuatblie) U KpYTrOBbI€) 110 MACCUBAM 3HAYCHUN
5.2 OnuceiBaTh ¥ HMHTEPHPETUPOBATH  peajbHbIE  YUCIOBHIE  JITaHHBIE,

MMPCACTAaBJICHHLIC B Ta6J'II/II_IaX, Ha Juarpammax, rpa(blzucax




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
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Hcnonp30BaTh 1 ONMCAHMUS JAHHBIX CTAaTHUCTUYECKUE XapaKTEPUCTHKU:
cpeanee apudMeTHIecKoe, MeIMaHa, HauboIblIee U HaNMEHbIIIee 3HAYCHNS,
pa3max

5.4

HMMeTrs mnpencraBiaceHUE O CIyd4alWHOM M3MEHYMBOCTH HA IIpUMEpax ILIEH,
(GU3NYECKUX BEIUYHMH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPECTABICHUE
0 CTATUCTUYECKOW YCTOMYUBOCTH

I'eomeTpus

6.1

Pacno3naBate uW3yueHHBIE TEOMETPHUYECKHE (UTYpBI, ONPEACTATh WX
B3aMMHOE PacIoyI0KEeHHUE, N300pakaTh FeOMETPUUECKUE QUTYPBI, BBIIOIHATh
YEepTEXkKU 110 YCIOBHIO 3a1auu. M3MepsTh JIMHEMHBIE U YIVIOBBIC BEJIMYUHBI.
Pemats 3a1a4u Ha BBIYHMCICHUE [UIMH OTPE3KOB U BEJIUYHH YIJIOB

6.2

Jenate TpyOyl0 OIICHKY JWHEHHBIX W YIVIOBBIX BEIUYHMH IPEIAMETOB B
pealibHO KU3HHU, pa3MepPOB IPUPOIHBIX O0BEKTOB. Paznuyare pasmMepsl ATHX
00BEKTOB MO MOPSIIKY BEJIMUNHBI

6.3

CTpOI/ITB YCPTCIKN K TCOMCTPUYCCKHM 3aJla4aM

6.4

Ilonb30oBaTbcsd IpPU3HAKAMU PABCHCTBA TPEYIOJBHHUKOB, HCIIOIb30BATh
IIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELLICHUU 33124

6.5

[TpoBOIUTH JIOTUYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM T€OMETPUYCCKHX
TEOpeM

6.6

ITonp30BaTbCcsi NpPU3HAKAMM PABEHCTBA IPSAMOYIOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM MEJIHMaHbl, IPOBEICHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO
TPEYTrOJbHUKA, B PELICHUU T'€OMETPUUYECKUX 3a]a4

6.7

OnpenensaTs NapajaeabHOCTh MPSIMBIX C IOMOLIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekymas. OnpenensaTs NapauleNbHOCTh MPSIMBIX C IOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSAMON 10 TOYEK APYIOH NMPSMOU

6.8

Pemats 3agaun Ha KJIeT4aTon 6YM8.F€

6.9

HpOBO)II/ITB BBIYHMCIICHHUA WM HaAXOJWTh YHCIIOBBIC U 6yKBeHHI>Ie 3HaA4YCHUA
YrJI0OB B TCOMCTPHUYCCKUX 3aJadaXx C HUCIOJb30BAHUEM CYMMBI YIJIOB
TPEYIroOJIbHUKOB WU MHOT'OYT'OJIBHUKOB, CBOICTB YTJ0B, 06p330BaHHLIX npu
MEpECCUYCHNU JIBYX IMapaJlJICJIbHBIX ITPAMBIX CGKyu.[CfI. Pemarn MPAKTUYCCKUC
3a1a41 Ha HAXOKACHHUEC YTIJIOB

6.10

Biagete MOHATHEM TIeOMETPUYECKOrO MECTa TOYEK. YMEThb OINpEeAcIATh
OHCCEeKTpUCy yIria M CEpeIuHHBIM NEepIeHIUKYIAp K OTpPe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

DopMyIHpPOBaTh OINPEIEIICHUSI OKPY)KHOCTH M Kpyra, XOpAbl U JAUaMeTpa
OKPYKHOCTH, MOJIb30BATHCS NX CBOMCTBAMHU. Y METh TPUMEHSTh 3TH CBOMCTBA
IIPY PELIEHUH 3a1a4

6.12

Biamers NoHATHEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee LeHTp. [lonp30BaTecs pakTaMu 0 TOM, UTO OMCCEKTPHCHI YITIOB
TPEYTrOJIbHUKA NEPECEKAIOTCSI B OJAHOW TOYKE, U O TOM, YTO CEPEIUHHBIE
NEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUYKE

6.13

BianeTe NOHATHEM KacaTeIbHON K OKPYKHOCTH, ITOJIB30BAaThCS TEOPEMOU O
NEPIEHAUKYJIIPHOCTH KacaTeJIbHOM W pajuyca, IPOBEICHHOIO K TOYKE
KaCaHusa

6.14

ITonb30BaTbCd NIPOCTEUITUMU I€OMETPUIECKUMU HEPABEHCTBAMU, IIOHUMATh
VX MPAKTUYECKUN CMBICII

6.15

IIpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C IOMOILBIO LIUPKYIIS U
JIMHENKHA




8 KVIACC

Kon
IPOBEPSIEMOTO
pe3yJibraTta

[TpoBepsieMbie MPEIMETHBIC PE3yIbTaThl OCBOCHUST OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMBl OCHOBHOTO 001IIero o0pa3oBaHUs

1

Yucna 1 BEIUUCIEHUS

1.1

Hcnonp30BaTh HayallbHBIE NPEACTABICHUS O MHOXKECTBE JEHCTBUTEIIBHBIX
qucea JUIsl CPaBHEHMsI, OKpPYIJIEHUS W  BBIYUCIEHUH, H300pakaTh
JEHCTBUTEIBHBIC YUCIJIAa TOYKAMU HA KOOPAUHATHOM MPSIMOM

1.2

[IpuMeHSTh TOHATHE apUPMETHUYECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, WCIOJb3YS TPU HEOOXOJUMOCTH  KaJbKYJISTOD,
BBITIOJHATH MTPEOOPa30BaHUs BBIPAKEHUHN, COIEPIKAINX KBAPATHBIC KOPHU,
HCIIOJIb3Ysl CBOMCTBA KOpHEH

1.3

Hcnonp30BaTh 3amuc OOJIBIIAX W MAJBIX YHACET C IIOMOIILI JECATUYHBIX
npobOeit u crenenel yucna 10

AnrebpanuecKue BHIPAKCHUS

2.1

HpI/IMGHﬂTB MHNOHATHEC CTCIICHUM C ICIBIM IIOKA3aTCjiI€M, BBIIIOJIHATH
npeo6pa30BaHI/1;1 BBIpa)KeHHﬁ, COACPIKAIUX CTCIICHU C IICJIBIM I10KA3aTCJICM

2.2

BBINONMHATE TOXKACCTBEHHBIC MPE0OPa30BaHUs PAMOHATIBHBIX BBIPAKCHUN
Ha OCHOBE MpaBWJI JCHCTBHMI HaJ MHOTOWICHAMH M ajireOpandyecKuMu
JTpoOsIMU

23

PacknanpiBaTh KBaI[paTHBIﬁ TPCXYICH HaA MHOXHTCIIN

24

[TpumeHsTH TpeoOpa3oBaHus BRIPAKEHHUH ISl PEIICHUS pa3IMIHbIX 3324 U3
MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON TPAKTUKU

YpaBHEHHMsI U HEPABEHCTBA

3.1

Pemarp sMHelHbIE, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIC YpAaBHEHUS,
CBOJSIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMU

3.2

[TpoBOIUTH TIPOCTEUIIIE UCCIICIOBAHUS YPABHEHUI U CUCTEM YpaBHEHUIA, B
TOM YHCIIE C IPUMEHEHHEM TIpadUUecKuX NpeAcCTaBIeHUH (YCTaHABIMBATD,
UMEET JIM YPaBHCHHE WM CUCTEMa ypPaBHCHUW PEUICHHUS, €CIIU MMEET, TO
CKOJIBKO, U TIpoYee)

3.3

[lepexonuTh OT cIOBECHON (POPMYIMPOBKU 3a7auu K ee anreOpanyeckoi
MOJIEJIA C TMOMOIIBIO COCTaBJICHUS YPAaBHEHUs WJIM CUCTEMbl ypaBHEHMIA,
WHTEPIPETUPOBATh B COOTBETCTBMHM C KOHTEKCTOM 3a/layd TOJYYCHHBIH
pe3ynbTaT

3.4

[IpuMeHATh CBOWMCTBA YHCIIOBBIX HEPABEHCTB HJisi CPaBHEHMUsSI, OLICHKH,
penarh JIMHEHHbIE HEPaBEHCTBA C OJIHOW MEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpaguYecKyo WUTIOCTPAIIMI0 MHOXKECTBA PEIICHHN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB

DyHKIMHU

4.1

[ToHumMaTh ¥ UCHOB30BaTh (PYHKIIMOHAIBHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O0O3HAYEHMs), OIpeAesaTh 3HaueHue (yHKUUU 110
3HAYEHUIO apTyMEHTa, ONpeIesIATh CBOMCTBA (DYHKIMH 10 ee rpaduky

4.2

CrpouTh rpadyKy SIeMeHTapHbIX QyHKIui Buga: Y = ¥’ y=x%y=x3y=

x|, onKchIBaTh CBOMCTBA YMCIIOBOM (PYHKIINHU 1O €€ TpaduKy

BCpO}ITHOCTB H CTaTUCTHKA

5.1

W3Bnekath U mpeoOpa3oBbIBaTh HMH(OpPMaILMIO, MPEICTABICHHYIO B BUIE
TabnuI, AuarpamMM, rpaduKoB, MPEICTaBIATh JaHHbIE B BHUIE TaOJMIL,
Juarpamm, rpaukoB

52

OnucelBaTh AaHHBIE C MOMOIIBIO CTaTUCTHYECKUX IIOKA3aTelell: CPeIHUX
3HaYeHU W Mep pacceuBaHUsl (pa3Max, JHUCIEepCUsi M CTaHAapTHOE




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

OTKJIOHCHHE)

53

HaxoauThs 4acTOTHI YHCIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHI, B TOM YHCIIE
110 pe3yJbTaTaM U3MEPEHHI 1 HaOII0IeHU

5.4

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITHI B OIBITAX, 3Hasi BEPOSATHOCTU
JJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX C PaBHOBO3MO>KHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonb3oBate rpaduyeckue MOJAEIM: AEPEBO CIy4alHOIO SKCIEPUMEHTA,
Juarpammsl Diiiepa, 4yuciaoBast npsiMas

5.6

OHGpI/IpOBaTI) HOHATUAMU: MHOXECTBO, IIOAMHOXXECTBO, BBIIIOJHATH
oncpanv HaJl MHOXCCTBAMMU: 06’bel[I/IHeHI/Ie, NepeCccUCHUC, JOIOJIHCHUC,
NEPCUUCTIATE JIEMCHTBI MHOXKCCTB, IIPUMCHSATH CBOMCTBA MHOKECTB

5.7

Hcmons30BaTh rpa(blzlquKoe MNpEaACTaBJICHUE MHOXCECTB H cBsA3eH MCKOY
HUMU JJId O CAaHUA ITPOUCCCOB U ﬂBHGHI/Iﬁ, B TOM YMCJIC IIPpU PCIICHUH 3a1a4
H3 IpYyTrux y‘IC6HBIX IMpeaAMETOB U KYPCOB

I'eomerpus

6.1

PacriosHaBaTb OCHOBHBIC BHJBI YETBIPEXYIOJIBHUKOB, HX DJJIEMEHTHI,
II0JI30BAThCs UX CBOMCTBAMH IIPU PEIICHUH F€OMETPUYECKUX 3a/1a4

6.2

[IpuMeHsATh CBOWMCTBA TOYKH INEPECCYCHUS MEIHaH TPEYTroJbHHKA (LIEHTpa
Macc) B PEIICHUH 33]1a4

6.3

Brnaners nonstueM cpeiHei JIMHUM TPEYrojbHUKA U TpaNeluu, IPUMEHATh
UX CBOMCTBA IIPYU PEUICHUHU TeOMETpUYeCcKuX 3a1a4. [lonp30BaTbcs TeopemMoit
daneca U TEOPEeMOil 0 NPOMOPLUOHAIBHBIX OTPE3KaxX, MPUMEHATh MX IS
PCIICHHUA MMPAKTUYCCKUX 3aaa4

6.4

HpI/IMeHHTb IIPHU3HAKH HO,I[O6I/I$I TPEYroJIbHUKOB B PCHICHUN I'COMETPUICCKUX
3aga4d

6.5

[Tonb3oBatbess Teopemoit [ludaropa s pemieHUS TE€OMETPUUYECKUX U
npakTuueckux 3anad. CTpoUTh MAaTEeMaTHYECKYI0 MOJENb B MPAKTHUYECKUX
3a/1auax, CaMOCTOSITENIbHO JENaTh YEPTEK M HAXOAUTh COOTBETCTBYIOIIUE
JUTUHBI

6.6

Brnagerp mnoHATHAMHM CHHYcCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyroibHUKa. Iloibp30BaThCs 3TUMHU MOHATHAMHU IS
pelIeHHs] MPAKTUYECKHUX 33134

6.7

Bbruucnate (pa3nuyHbIME clI0cO00aMu) IUIOIMIAb TPEYTOJIbHUKA U IO
MHOTOYTOJIbHBIX (Uryp (MOJIBb3yACh, I/I€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[TpyMEHSTh OIYYEHHBIE YMEHUS B IPAKTHUUECKUX 3aa4ax

6.8

Biamerp NOHATHAMU BIMCAaHHOTO M IEHTPAJIBHOIO YIVIA, MCIOJb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, yIJax MEXIY XOpAaMH (CeKyIIMMH) U yriie
MEXYy KacaTeJIbHOW M XOpJOH NPYU PEIICHUH N'€OMETPUYECKUX 3a1a4

6.9

BJ'IaI[eTI; MMOHATUCM OINMCAHHOI'0 YCTBIPCXYI'OJIbHUKA, ITPUMCHSATDH CBOMCTBa
OIMMCAHHOI'O YCTBIPEXYT'OJIbHUKA ITPU PCHICHUH 3aaa4

6.10

[TpuMeHATh MOJTy4YEeHHBIE 3HAHUSA HA MPAKTHUKE - CTPOUTh MaTeMaTHYECKUe
MOJIEN JIJIsl 3a/a4 PeajbHOM JKU3HH M TPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C MPUMEHEHUEM MOJ00MS W TPUTOHOMETPHH (TIONIB3YSCh, TJe
HE00X0IUMO, KaJIbKYJIITOPOM)

9 KJIACC




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

1

Uuncna 1 BEIUKUCICHUS

1.1

CpaBHUBATh U YIOPSAI0YMBATH PAllMOHAIBHBIE M HPPALIMOHAJIbHBIE YUCIIA

1.2

BrImmonaaTs apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C palUuOHAJIbHBIMHU YHUCIIaAMU,
coucTasd YCTHBIC W IMHCbMCHHBIC IIPUCMbI, BBIIIOJIHATH BBIYUCIICHUA C
HppalMOHAJIbHBIMHA YK CJIaMU

1.3

Haxonuth 3HaueHuss creneHerd C LENbIMU IMOKAa3aTelisiMU W KOPHEW,
BBIYUCIISATh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUHN

1.4

OKPYTJBITB HCﬁCTBHTCHBHBIC 4yucia, BBIIIOJJHATL IPHUKUIAKY PpE3yJibTaTa
BBI‘IHCJIGHHI;'I, OICHKY YHCJIOBBIX BI)Ipa)KCHI/Iﬁ

YpaBHEHHUS U HEPABEHCTBA

2.1

Pemiate nuHeiHbIe M KBaJpaTHBIE YpPaBHEHUS, YPaBHEHHUS, CBOMSIIHMECS K
HUM, IPOCTEHIINE TPOOHO-pallMOHATbHBIC YPAaBHEHUS

2.2

PemaTte cuctembl IByX JMHEWHBIX YpaBHEHHH C ABYMsS IMEPEMEHHBIMU U
CHUCTEMBbI JIByX YPaBHEHMiI, B KOTOPBIX OJIHO YPaBHEHHUE HE SBISAETCA
JIMHENHBIM

23

Pemate TekcToBbIE 3aJaud  anreOpaMvyeckuM CIOcoOOM €  MOMOUIbIO
COCTABJIICHUS YpPAaBHEHMS WIM CHCTEMBl JBYX YPaBHEHUH C JByMs
[IEPEMEHHBIMU

24

IIpoBOaNTH IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YpaBHEHMH, B
TOM 4YHCJIE€ C HpPUMEHEHHeM TrpaduyecKuX NpeAcTaBIeHUN (Hampumep,
YCTaHaBIMBATh, UMEET JM YPABHEHUE WIIM CHCTEMA YPAaBHEHMH DPEIICHMS,
€CJIM UIMEET, TO CKOJIBKO)

2.5

PemaTts nuHEiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaThb
pelICHUE HEPaBEHCTB HA YKCIIOBOM MPAMOMW, 3allUCHIBATH PEIICHHUE C
IIOMOIIBK0 CUMBOJIOB

2.6

Pematn CHUCTCMBbI JIMHEMHBIX HCPABCHCTB, CHUCTCMbI HCPaBCHCTB,
BKJIIOYAOMUME KBAaAPATHOC HCPABCHCTBO, I/1306pa)KaTI> PEIICHUE CUCTEMBI
HCPAaBCHCTB Ha YHCI0BOM HpHMOﬁ, 3alMUCbIBATh PCIICHHUEC C IMOMOLIBIO
CHMBOJIOB

2.7

Mcnonb30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3a/1a4

DyHKIMHU

3.1

PacnioznaBate QyHKIMM H3y4yeHHBIX BHJIOB. [loka3piBaTh cXxeMaTHYECKU
pacIoyio’keHre Ha KOOPIMHATHOM MIIOCKOCTH TpaguKkoB GyHKUUHN BUOA: y =

k

kx, y=kx +b, Y= ; , y = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAueHHMi

K03(PHIIMEHTOB, ONUCHIBATh CBOICTBA (DYHKIMH

3.2

IToka3pIBaTh CXEeMaTHYCCKH PaCIIOJIOKCHHUEC Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

rpadukoB QyHKIMI Buga Y = \/; , Y = [X| u onuchIBaTh cBOMCTBA (PyHKUIMH

3.3

Crpouthb u M300paxkarh CXeMaTUYECKH I'papUKU KBaJAPaTUYHBIX (YHKIHH,
OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (DYHKIMH MO UX rpaduxkam

3.4

Pacnio3naBate kBajipaTH4YHy0 (QYHKIUIO 110 (hopMyJsie, IPUBOAUTH MIPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUU

ApI/I(I)MCTI/I‘-ICCKaH 1 TCOMCTPHUYICCKAS MPOTrpeCCUun

4.1

PacniozHaBath apu(METHUECKYI0O U TEOMETPUUYECKYIO TPOTPECCHH TpHU
pa3HBIX criocobax 3agaHus

4.2

BbIMONHATE  BBIYMCICHHS C UCIOJNb30BaHHEM (GOpPMYIT N-ro  4ieHa
apupMeTHIeCKOil ¥ FTeOMETPUYECKON IPOrpeccHii, CyMMbI EPBBIX N YWIECHOB




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

4.3

I/I306pa}KaTb YICHBI IIOCJICOAOBATCIIBHOCTH TOYKaAMHM Ha KOOp,Z[HH&THOﬁ
IIJIOCKOCTH

44

Pemarp 3amaum, CBSI3aHHBIE C YUCIIOBBIMH I1OCJIENOBATEILHOCTSIMH, B TOM
YyuCle 3aJayd W3 PEabHOW JKM3HU (C MCIOJIb30BAHHEM KAaJIbKYJISATOPA,
1M (PPOBBIX TEXHOJIOTHIN)

BeposiTHOCTB 1 cTaTucTHKA

5.1

UzBnekatb u mnpeoOpa3oBbIBaTh HH(OpPMaLMIO, TPEACTABICHHYIO B
pa3IMYHBIX UICTOYHHKAX B BUJE TAOIUIL, TUarpamm, rpaduKoB, IPeICTaBIATh
JaHHbIE B BUJIE TaONUII, AMArpaMm, rpa)uKkoB

52

Pemate 3amaun OpraHM30oBaHHBIM TepeOOpPOM BapHaHTOB, a TaKXKe C
UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUJI U METO/I0B

53

Hcmonp30BaTh omnucaTelIbHBIE XapaKTEPUCTUKU ]I MAaCCHBOB YHCIIOBBIX
JAaHHBIX, B TOM YUCJIC CPCAHNC SHAYCHUSA U MCPBI paCCCUBAHUA

54

HaxoauTb 4acTOThI 3HaUE€HUIN W YaCTOTHI COOBITHS, B TOM YHCIIE TIOJb3YSICh
pe3yJIbTaTaMu POBEACHHBIX U3MEPEHUN ¥ HAOJII0 ICHU

5.5

Haxogutb BCPOATHOCTHU CJ'Iy‘IB.fIHBIX COOBITHH B HU3YUCHHBIX OIIbITAX, B TOM
YUCJIC B OIBITaXx C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I, B
CCPpUAX HUCIIBITAaHU I A0 TICPBOT'0 YCII€Xa, B CCPUAX HUCIIBITAaHHUI BepHy.]'IJ'II/I

5.6

MMerp mnpencraBieHHe O CIy4alHOW BEJIMYMHE WM O PpacCHpeiciICHUH
BEPOSITHOCTEHN

5.7

Nmerp mnpencraBieHue O 3aKOHE OOJIBIIUX YHCEN Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOW WM3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIHUX
YKCeJl B IPUPOJIE U 00I1IEeCTBE

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX VYIJIOB, HAXOJUTh C WX
MOMOILBIO Pa3IMYHbIE HJIEMEHTHI IPSIMOYTOJIBHOTO TPEYroJbHUKA («peLIeHne
IPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxonuTe (C MOMOIIbIO KaJbKYJIATOPA)
JUIMHBI U YTJIbI 17151 HETAOJUYHBIX 3HAUCHUM

6.2

ITons3oBaThCs (I)OpMy.]'IaMI/I MNpUBCACHUA 1 OCHOBHBIM TPUT'OHOMETPUYCCKUM
TOXACCTBOM AJIA HAXOXACHUA COOTHOIICHUM MCKAY TPUTOHOMETPUUCCKUMU
BCINMYHNHAMH

6.3

Hcmons30BaTh TCOPEMBI CHHYCOB U KOCUHYCOB JId HAXOKACHUA PA3JIMYHBIX
9JICMCHTOB TPCYI'OJIbHUKA («pemeHI/Ie TPGYFOHBHI/IKOB»), MPpUMCHATH UX IIPpU
PCIICHHUU I'COMCTPUYCCKHUX 3a1a4

6.4

Bnaners moHATHAMH — mpeoOpazoBaHMs  MMOJOOMS, COOTBETCTBEHHBIX
MeMeHTOB Mo00HBIX ¢uryp. Ilomb3oBaThcsi CBOMCTBAMH — MOI00MS
HPOM3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JJIMHBI U HAXOAWTh YIJIBI Yy
no100HbIX Quryp. [IpumeHsTh cBOICTBA 0/100MS B MPAKTUYECKUX 3a7a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUDE

6.5

ITonw30oBaThCA TEOpEMaMHU O IMPOU3BCACHHUUN OTPE3KOB XOPd, O IPOU3BECACHUN
OTPC3KOB CCKYHINUX, O KBaAPaTC KacaTellbHOM

6.6

[Tonb30BaThCs BEKTOpaMH, NMOHUMAaTh UX T€OMETPUYECKUN M (U3UYECKHH
CMBICJI, IPUMEHATh MX B PEUICHUH N€OMETPUYECKHX U (U3UUECKUX 3aj]ad.
IIpuMeHATh CKalIspHOE MPOU3BEICHHUE BEKTOPOB JUIS HAXOXKICHUS [UIMH U
YIJI0B

6.7

ITonw30oBaThCA METOAOM KOOpAMHAT Ha IINIOCKOCTH, NPUMCHATH €TI0 B
PCIICHUN TCOMCTPUICCKHUX U IMTPAKTHYICCKUX 3a1aY

6.8

BH&}IGTI) IMMOHATHUAMU NPABUIIBHOT'O MHOTI'OYTI'OJIbHUKA, JJIIWHBI OKPYXHOCTH,
JJIMHBL OYTH OKPYXXHOCTH H paﬂHaHHOﬁ MCpPBI yI'jid, YMCTbH BBIUYUCIIATH




Kon

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

pe3yJiprara

miom@azab Kpyra " €ro JacTei. HpI/IMeHHTB INOJIY4YCHHBIC YMCHHUA B
IMPAKTUYCCKUX 3aaa4ax

6.9 HaxonuTe ocu WM LEHTPbl CUMMETpUU (GUTYp, NPUMEHSTh BUKECHUS
IIJIOCKOCTH B IIPOCTEHIINX CIydasix
6.10 [TpyuMeHATh NOJydYEHHBIE 3HAHUS HA IPAKTHKE - CTPOUTh MaTEMAaTHYECKHE

MOJENIU ISl 3aJad pealbHOW KU3HU M TMPOBOAUTH COOTBETCTBYIOIIHE
BBIUMCJICHHS] C TPUMEHEHHEM MO0J00Us M TPUTOHOMETPUYECKUX (DYHKIUH
(moNB3yACh, i€ HEOOXO0IUMO, KAJbKYJISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
5 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

HarypasibHble ynciia 1 HyJIb

1.1

Hatypanbnoe wuucno. Psan Harypanbubix uwcen. Yuciao 0. HM3oOpakeHue
HaTYpaJIbHbIX YMCEJl TOYKaMU Ha KOOPJAMHATHOM (UMCI0BOM) NpsMOI

1.2

ITo3unuonHas cucrtema cuuclieHus. Pumckas HyMcEpanusi. HGCHTI/I“IHEUI CHUCTCMa
CUHCJICHUA

1.3

CpaBHeHuE HaTypaJbHBIX YHCEJ, CPAaBHEHUE HATypaJbHBIX YHCEI C HYJIEM.
OxpyrieHne HaTypaJIbHbIX YUCEl

1.4

CrnoxeHue, BbIUNTAaHUE, YMHOKEHUE U JCJICHUE HATypaJbHbIX uucesl. CBOWCTBO
HyJId TIIpHU  CJIIOKCHUHU, CBOMCTBA HyJIs1T H CAVMHUIBI TIPU  YMHOKCHHMU.
[TepemecTuTeNIbBHOE U COYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U YMHOXKECHHUS,
pacnpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Hcnonb3oBanue OykB Ui O0O3HAYEHUsT HEU3BECTHOI'O KOMIIOHEHTAa U 3alMCU
CBOWCTB apu(METHYECKIX ACHCTBUIM

1.6

JlenuTenu U KpaTHbIC YHCiIa, PAa3JIOKEHHE HA MHOXKUTENU. [IpocThie  cocTaBHBIC
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom

1.7

CreneHs ¢ HAaTypaJbHBIM ITOKAa3aTCIICM. 3ammch 4uciaa B BUIAC CYMMBI paspsaaHbIX
cJlara€MbIX

1.8

HucnoBoe BbIpakeHHE. BpuncieHne 3HaA4EHWM YHCIIOBBIX BBIPAXKEHUH, MOPAJIOK
BBINIOJIHEHMS JeNCTBUMN. Vcnonb30BaHue NPU BBIUUCIEHUAX IIEPEMECTUTEIBHOIO U
COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI M1 YMHOXKEHUS, PACIIPEICIINTEILHOTO
CBOMCTBA YMHOXKCHUS

[pobu

2.1

[TpencraBiaenue o ApoOM Kak crocode 3amucH yacTd BeTHMYuHbL. OOBIKHOBEHHBIE
npo6u. IIpaBunbHbIe U HenpaBUiIbHBIE IpoOu. CMentaHHast ApoOb, MPeCTaBIECHNE
CMeIlIaHHOH po0H B BUJIE€ HENPAaBUIBHOM APOOH U BBIAEICHUE LEJI0M YacTH Yucia
13 HEeMpaBWIbHON Ipobu. M300paxkenne qpobeit ToukaMu Ha YMCIOBOM TIPSIMOM

2.2

OcHoBHoOe cBoifcTBO pobu. Cokpamenue apodeit. IlpuBenenue apodu Kk HOBOMY
3HameHaTeno. CpaBHEeHHE apodei

23

CrnoxxeHue W BbIYMTaHUE ApoOed. YMHOXKEHHE W JeNeHHe IpoOeil, B3auMHO-
oOpartsble 1poOu. HaxoxkaeHne yacTH 11eJI0ro U 1EJNOro MO €ro 4acTu

24

Hecartuunas 3anuch apoOeit. [IpencraBneHue JecATUYHOM Jpobu B BUjE
00bIKHOBeHHOMU. M300pakeHne AecITUYHBIX IpoOei TOUKaMu Ha YUCIOBOM MPSIMOH.
CpaBHEHHUE IeCATHUHBIX Ipobei

2.5

ApudmeTndeckne NEUCTBUS C NECATUIHBIMU IpoOsiMu. OKpyriieHne MeCATUYHBIX
npoOen

Pemenne TeKCTOBBIX 3a1a4




Kon IIpoBepsieMBlil DJIEMEHT COACPKAHUS
3.1 Pemenne TekCTOBBIX 3374 apu(METHIESCKIM CIIOCOO0OM
3.2 Pemenune nornueckux 3agad. Pemenue 3amau nepebopoM BceX BO3MOMKHBIX
BapHaHTOB. lcnonp30BaHue npu peneHny 3a1a4 Ta0IHIl U CXeM
33 Pemenue 3anau, conepkaiiux 3aBUCMMOCTH, CBSI3bIBAIOIUE BEIMYUHBI: CKOPOCTbD,
BpEMs1, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh. EIMHULIBI U3MEPEHUS: MACCHI,
o0bema, LIEHbI, PACCTOSAHUSA, BpPEMEHH, CKOpocTH. CBs3p MEXIy €IMHULAMU
W3MEPEHUS] KaXI0W BEJIMYUHBI
3.4 Pemenne ocHOBHBIX 33/1a4 Ha IpoOH
3.5 [TpencraBienue JaHHBIX B BUJIE TAOJIUI, CTOIOYATHIX JUarpaMm
4 Harnsinnast reomerpust
4.1 Harnsaneie npencraBienus o Gurypax Ha miaoCKOCTU: TOUKa, IpsAMasi, 0TPE30K, JIyY,
yToJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YToJ1. [IpsiMOii, OCTpbI, TYMO
Y Pa3BEPHYTHIN YIJIbI
4.2 JnuHa oTpe3ka, METpUYECKHE €IUHUIbI JIUHBL J[JIMHA JIOMaHOW, MEpPUMETP
MHOTrOYrojbHUKa. MI3MepeHne u nocTpoeHue yriioB ¢ OMOILBIO TPAaHCIIOPTHPA
43 Harnsigaele mnpeacraBieHuss o (QuUrypax Ha IUIOCKOCTA: MHOTOYTOJBHUK,
IpSMOYTOJIBHUK, KBaJpaT, TPEYTOJIbHHK; O PABEHCTBE (HUTYD
4.4 Uzobpaxenne ¢uryp, B TOM uuciae Ha kietdaroil Oymare. Iloctpoenue
KOH(HUTypanuid U3 4acTtedl MpsiMOH, OKPY>KHOCTH Ha HEIMHOBAHHOM M KIJIETYATON
Oymare. Vcronp30BaHue CBOMCTB CTOPOH M YTIIOB MPSMOYTOJbHUKA, KBaJIpaTa
4.5 [Inomane  OpsSMOYroJbHMKAa M MHOTOYTOJIBHUKOB,  COCTaBJICHHBIX W3
MPsIMOYTOJILHUKOB, B TOM uucie ¢Guryp, u300pakeHHbIX Ha KieTyaTod Oymare.
EnuHuibl 3MepeHus mionaiu
4.6 Harnsignele mnpencraBieHUs O TMPOCTPAHCTBEHHBIX (UTYpax: MPsIMOYTOJbHbBIN
MapaJuIeIIENUIIE], KyO, MHOTOTPAHHUKH. Nzobpaxenue MPOCTENIINX
MHOTOTpaHHHKOB. Pa3BepTku kyba u mnapamienenunena. Co3maHue Mopenei
MHOTOIPAHHUKOB (M3 Oymaru, mpoBOJIOKHU, TUIACTHJIMHA U IPYTUX MATEpPUAJIOB)
4.7 O0BeM PSMOYTOJIFHOTO TIapaJuteNenunea, kyoa. EnuHuiiel n3smepenust oobema
6 KJIACC
Kox [IpoBepsieMBlii 2IEMEHT COJIEp/KaHUs
1 HarypasipHble yncia
1.1 ApudmeTndeckre JAEWCTBUS C MHOTO3HAYHBIMU HATypalIbHBIMH  YHUCIIAMHU.
UucnoBele  BBIpaKEHUS, MNOPAJOK  JACHCTBUM,  HCIOJIb30BAHHE  CKOOOK.
Hcnonp30BaHuE PU BBIYUCIEHUAX IEPEMECTUTEIIBHOTO U COYETATEIBLHOIO CBOMCTB
CJIOKEHMSI U YMHOXKEHHUSI, pacCpeIeNINTEIbHOIO CBOMCTBA YMHOKEHUS
1.2 OxpyrieHne HaTypaJIbHbIX YUCEIl
1.3 Jenutenu u KpaTHbIE YUCIIA, HAUOOIBIINKN OOIIHI 1eTUTETh U HaUMEHbIIee o01Iee
KpaTHoe. JIeTMMOCTh CyMMBI M IPOU3BEACHUS
1.4 Jlenenue ¢ oCcTaTKOM
2 [pobu
2.1 OObIKHOBEHHAsi JIpoOb, OCHOBHOE CBOWCTBO JpoOW, COKpalleHne ApoOei.
CpaBHEHHE M YIIOPSIOYMBAHNE TpoOei
2.2 Pemrenue 3a1a4 Ha HaXOXKJIEHUE YaCTH OT LIEJIOT0 U IIeJI0ro Mo ero yacTtu. [IpoOHoe
YHCJIO KaK Pe3yJbTaT JIeICHHS
23 [IpencraBienue aecATHYHON JpoOu B BUI€ OOBIKHOBEHHOW IpOOU U BO3MOXKHOCTh
IpeJICTaBICHNs] OOBIKHOBEHHOU NpoOU B BHUJIE AECSITUYHOM
24 Jlecatuunple 1poOH M MeTpHUecKas cucreMa Mep. ApudmeTrndyeckue IeicTBUs U
YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITHYHBIMU JPOOSIMU
2.5 OtHouenue. /lenenre B JaHHOM oTHOIIeHWU. Macitad, nponopuus. [lpumenenue




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

MPONOPIMHI NIPU PENICHUH 3a7a4

2.6 [TonsiTe mnpoueHTa. BpluucieHne mpoleHTa OT BEIMYMHBI U BEIUYMHBI 10 €€
IPOILIEHTY. BbIpaxkeHHe NMpOLEHTOB NEeCATUYHBIMU JIpoOsimu. Pemienue 3ajgau Ha
IPOLEHTHI. BpIpakeHre OTHOLIEHUS BEJIMYUH B POLIEHTAX

3 [Tosto’kHTENBHBIE U OTPULIATENIBHBIC YHCIIA

3.1 IlonoxurensHple W OTpuULaTesbHble uucia. lLlembie uyumena. Moaynbs uwmcia,
reoMeTpuyYecKasl HMHTepIperanus MoAyns uucna. M3oOpaxeHue uwucesn Ha
KOOpAMHATHOM npsMoil. YncnoBsle npoMexxyTKH. CpaBHEHUE YnCen

3.2 Apudmerndeckue 1eHCTBUS C TOJI0KUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIAMU

3.3 [IpsimoyronbHass cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHATel TOYKM Ha
IUIOCKOCTH, abcuucca U opaunHara. [loctpoeHue Touek u Gpuryp Ha KOOpAHMHATHOU
IUIOCKOCTH

4 byKBEHHBIE BBIPAKEHUS

4.1 [Ipumenenue OykB Il 3alMCH MAaTEMaTHYECKHUX BBIPAKCHUM M TPEUIOKEHUH.
CpoiicTBa apudmMeTHuecKkux NeicTBUN. ByKBEHHBIC BBIPAXCHHUS W YHCIOBBIC
IIOJICTAHOBKHU. byKBEHHBIEC PABEHCTBA, HAX0XKAECHUE HEM3BECTHOIO KOMIIOHEHTA

4.2 ®opmyiiel, GOPMYITBI IEPUMETPa U TUIOIIAAN MPSMOYTOJIbHIKA, KBaapaTa, 00beMa
napajenenunesa u Kkyoa

5 Pemrenue TekcTOBBIX 3a7a4

5.1 Pemienue TeKCTOBBIX 33Jja4 apu(METHYECKHM CI0OCOO0M

5.2 Pemenne nornueckux 3amad. Pemenue 3amau nepebopoM BceX BO3MOMKHBIX
BapHaHTOB

53 Pemenue 3ana4, cogepkammx 3aBUCUMOCTH, CBS3BIBAIOLIUX BEJIMYHUHBI: CKOPOCTD,
BpEMs, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh, IPOU3BOJUTENBLHOCTD, BpEMS,
00beM paboThl. EAMHUIBI H3MEpEHUs: MacChl, CTOUMOCTH, PAacCTOSHUS, BPEMEHH,
ckopocTH. CBsI3b MEXKAY €IMHULIAMU U3MEPEHMSI KayKJIOW BETMUHUHBI

54 Pemenne 3amad, CBA3aHHBIX C OTHOILIEHUEM, IPONOPLUOHAIBHOCTHIO BEIMYUH,
IPOIICHTAMH; PEIICHHE OCHOBHBIX 33]1a4 Ha JPOOU U MPOLIEHTHI

5.5 Onenka W TpuUKUAKA, OKpyrieHue pesyiaprata. CocraBieHue OyKBEHHBIX
BBIPAKEHUM 110 YCIOBHUIO 33Ja4H.

5.6 [IpencraBienne MAaHHBIX C moMmollplo Tabmuu u  auarpamm. CronGuatsie
Juarpammbl. YTeHHe KpyroBbIX Juarpamm

6 HarnsgHas reomerpust

6.1 Touka, mpsimasi, OTpPE30K, JIy4, yroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK,
TPEYTrOJIbHHUK, OKPY/KHOCTb, KPYT

6.2 B3aumHoe pacnonoxeHue OBYX NpPSMbIX Ha IUIOCKOCTH, MapajulelbHbIE MpPsMBbIE,
NEPIEHIUKYJIIPHBIE IPSIMbIE

6.3 W3MmepeHne paccTOSSHUM: MEXAy ABYMs TOYKAMM, OT TOYKM O NPAMOM, IJIMHA
MapupyTa Ha KBaJIpaTHOM CETKe

6.4 M3MepeHne U MOCTPOEHUE YIVIOB ¢ IOMOIIBIO TPAHCIOPTUPA

6.5 Buasl  TpeyrosbHMKOB: OCTPOYTOJBbHBIM, MNPSAMOYTOJbHBIM, TYHNOYTOJIbHBIM,
paBHOOEPEHHBIN, pABHOCTOPOHHUM

6.6 YerblpexyroabHUK. [IpAMOYyronbHUK, KBaJpaT: MUCHOJIB30BAHUE CBOWMCTB CTOPOH,
YIJI0B, JUaroHajen

6.7 N3o0paxenne reoMmerpuueckux (GUIyp Ha  HEJIMHOBaHHOM  Oymare ¢
MCIIOJIb30BAaHUEM LIUPKYJIS, IMHENKHU, YroJbHUKA, TpaHcnopTupa. [locTtpoenus Ha
KJIeT4aTo Oymare

6.8 ITepuMeTp MHOIOYTOJIBHHKA

6.9 [Tonstne momanu (GUrypbl, €IUHHULBI H3MepeHHs Iuomanu. IlpubmmkenHoe

M3MepeHue momaan Guryp, B TOM 4ucie Ha KBaApaTHOM CeTKe




Kon IIpoBepsieMBlil DJIEMEHT COACPKAHUS
6.10 [TpubixeHHOe N3MEepeHNe JUTMHBI OKPY>KHOCTH, TUTOIIAAN Kpyra
6.11 CumMerpusi: LeHTpajbHas, oceBas W 3epkainpHas. llocTpoeHne cuMMeETpUUYHBIX
uryp
6.12 Harnsanbie npeacTaBiaeHus O MPOCTPAHCTBEHHBIX (GUTypax: mapajuiesenunen, Kyo,
npyu3Ma, IUpaMuja, KOHyc, UWIMHAp, wwap U cdepa. M3oOpaxkenue
IpOCTpaHCTBEHHBIX (uryp. [IprMepsl pa3BepTOK MHOTOTPAaHHUKOB, IMIMHIpA U
KoHyca. Co3faHue Mozeneil mpocTpaHCTBEHHBIX (uryp (M3 Oymaru, IpOBOJIOKH,
IUIACTUJIMHA U JPYTUX MaTEpUaJIOB)
6.13 [TonsiTue oObema, enUHMIBI H3MEpeHHss oObeMa. OO0BEM MNPSAMOYTOIHHOTO
napajJiesienunea, Kyoa
7 KJIACC
Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 Yuciia v BBIYUCIICHUS
1.1 JpoOu 0OBIKHOBEHHBIE U ICCATHYHBIE, IIEPEXO0]T OT OJHON (OPMBI 3aIHCH APOOEi K
apyroi. IloHsATue panuoHaIBbHOrO 4YHCIIA, 3alMCh, CPABHEHME, YIOPSAJOYHMBAHUE
palMOHAJIbHBIX YUCEIl
1.2 Apudmernueckue AEHCTBUS C pPALMOHAJIbHBIMM 4YHcIaMM. PemieHue 3anad u3
pearbHON NPAaKTUKU Ha YaCTH, HA IPOOH
1.3 CreneHb ¢ HaTypaJIbHbIM [10Ka3aTeNIeM: OllpeJielIeHue, IpeoOpa3oBaHue BhIPAKECHUN
Ha OCHOBE OIIPEIETICHMS], 3a1Ch OOJBIINX YHCET
1.4 [TponieHThl, 3aUCh MPOLEHTOB B BUJAE ApOOM M JpoOu B BUAE HPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4¥l Ha IPOLIEHTHI, PELICHUE 33/1a4 U3 PEaJIbHON IPAKTUKU
1.5 [IpuMeHeHNnEe NPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HAa MHOXXMTEIU HaTypaJIbHBIX
yucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi NPONOPIMOHATIbHOCTH
2 AnreOpanyeckue BhIpaXKEHUs
2.1 IlepemeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAXKECHUSA C IepeMeHHOM. JlomycTumsble
3HAYEHUS IEPEMEHHBIX
2.2 [IpencraBieHye 3aBUCUMOCTH MEXAY BETUYMHAMHU B BUe popMyibl. Beraucnenus
1o ¢popmynam
23 ITpeobpa3oBaHre OYKBEHHBIX BHIPAKEHUHN, TOXK/IECTBEHHO PABHBIE BHIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
2.5 Onnowrensl W MHorowieHbl. CremneHbs MHorowieHa. CIIO)KeHUE, BBIYMTAHME,
YMHOXXEHHE MHOTOWJIEHOB
2.6 @opMyIIBl COKPAILIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJgpaT DPa3HOCTH.
dopmylia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOrOWIEHOB HA MHOYKUTEIIH
3 YpaBHeHUs
3.1 VYpaBHeHHe, KOpPeHb YpaBHEHMs, IMpaBWjia IpPeoOpa3oBaHUsS  YpaBHEHHS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
3.2 Jlunelinoe ypaBHEHUE C OJTHOM TIEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOTO YpaBHEHUS,
pELICHUE JIMHEWHBIX YPAaBHEHUI
3.3 CocraBieHne ypaBHEHUI MO YCIOBHUIO 3a1ayd. PermieHue TEKCTOBBIX 3ajady C
IIOMOILBI0 YPAaBHEHUI
3.4 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 rpauk
3.5 Cucrema ByX JIMHEWHBIX YpaBHEHMU C JBYyMs I€pEMEHHbIMU. Perienue cucrem
ypaBHEHMI crocoboM MOACTaHOBKH. [IpuMepsl pelieHHs TEKCTOBBIX 3ajad C
ITOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. PyHKuuu
4.1 KoopanHara To4kM Ha npsiMoit




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

4.2

UucnoBele mpomMexyTKH. PaccrosHue Mexay AByMs TOYKaMU KOOPJIWHATHOM
IPSIMO

4.3

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Alcuucca U opAUHATa TOYKU
Ha KOOPJIMHATHOM MJIOCKOCTH

44

[Ipumepsr TpadukoB, 3amaHHBIX ¢opMmynamMu. UteHue TrpaduKOB peabHBIX
3aBUCUMOCTEN

4.5

[Tonsitue hynkumu. I'paduk Gynkuu. CoricTBa pyHKIUH

4.6

Jlunetinas gynkius, ee rpaduk. ['padux ynkmn y = [x|

4.7

['paduueckoe perieHre JIMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX YpaBHEHHUN

BCPOHTHOCTB U CTAaTUCTHUKA

5.1

[IpencraBienue JaHHBIX B BUJIE Ta0IUIL, AMAarpamMm, rpadukoB. 3amogHeHre TadIuIl,
YTEHUE M TIOCTPOCHHUE JuarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpaukoB peabHbIX MporieccoB. V3pneuenue nupopManuu u3 1aarpaMm u
TaOJIUII, UCTIOJIB30BaHUE U MHTEPIIPETAIUS TaHHBIX

52

OnwucarenbHasi CTaTHCTUKA: cpeaHee apuMeTHdYeckoe, MeAHuaHa, pa3Max,
HauOosblllee U HaWMEHbIlee 3HAYCHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHYMUBOCTH

53

CrnyualiHblii 9KCIepUMEHT (OIBIT) U clydaiiHoe coObITHe. BeposTHOCTh U yacToTa.
Ponbp ManioBEpOSATHBIX M IPAKTHYECKHU JIOCTOBEPHBIX COOBITUH B NPUPOAE U B
oOmiectBe. MoHeTa U UTpasibHAst KOCTh B TEOPUH BEPOSITHOCTEM

5.4

I'pad, Bepmuna, pedbpo. Crenensb BepumnHbl. Yucao pedep U cymMMapHasi CTETICHb
BepiiuH. [IpencraBienne o cBssHoctu rpada. Llenu u nukiel. Ilytu B rpadax.
Oo6xon rtpada (ditmepoB myth). llpeacraBieHue o0 OpPHEHTHPOBAHHOM Tpade.
Pemenue 3aa4 ¢ nomonibio rpadoB

I'eomerpus

6.1

HavanbHble nonsitust reomerpun. Touka, nmpsimasi, OTpe30K, Jiyd. Yroi. Busl yrios.
Beprukanbable 1 cMexHbIe yribl. buccekrpuca yrina. JlomaHas, MHOTOYrOJIbHUK.
[TapasienpbHOCTh U NEPIEHIUKYJISIPHOCTD MPSIMBIX

6.2

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa oOceBOM cummerpuu. IIpumepsl
CUMMETPUH B OKPYKAIOIIEM MHUPE

6.3

OcHOBHBIE TIOCTPOCHHUS C TIOMOIIbIO IUPKYIS U TuHeiku. TpeyronsHuk. Bricora,
MeuaHa, OMCCeKTprca, X CBOMCTBA

6.4

PaBHOOe/IpeHHbIN U paBHOCTOPOHHUH TpeyroyibHuKU. HepaBeHCTBO TpeyroibHUKa

6.5

CBolicTBa M TpU3HAKK PaBHOOEAPEHHOrO TpeyroibHHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6

CBolicTBa U NPU3HAKM MapaJjIeNbHbIX MpsMbIX. CyMMa yIJOB TpeyrojbHUKA.
BHelHKe yribl TpeyroabHUKa

6.7

[IpstmoyronbHbIE ~ TpeyrodbHUK.  CBOWCTBO ~ MeQUaHbl  HPSIMOYTOJIBHOTIO
TPEYroJIbHHUKA, IPOBEACHHON K runoTenys3e. [Ipu3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEeYroJabHUKOB. [IpSMOYTroJbHBIN TPEYTONbHUK C yTiIoM B 30°

6.8

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JUIMHE
JOMaHOM, TeopemMa O OonblieM yrie M OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprnieHIUKYNISIp M HAKJIOHHAS

6.9

I'eomeTprueckoe MecTo ToueK. buccekTpuca yriia u cepeIMHHBIN NEPIEHIUKYIISAP K
OTpe3Ky KaK FreOMETPUYECKHE MECTa TOUEK

6.10

OKpy’KHOCTb M KpYT, XOpJa U JAHaMEeTp, UX CBOMCTBA. B3anMHOe pacnonoxeHue
OKpYXHOCTH U npsiMoil. KacarenbHas v cekyIiasi K OKpYy>KHOCTH

6.11

OxkpyXHOCTb, BNHCaHHas B Yroja. BnucaHHas u oOIUcCaHHAass OKPYKHOCTH
TPEYrOJIbHUKA




8 KVIACC

Kon IIpoBepsieMblil AIEMEHT COJIEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 KBaapartueiii kopenb u3 yncia. [lousarue o0 upparmoHaibHOM yncie. JlecaTHIHbIe
NPUOJIMKEHUS] UPPAITMOHATIBHBIX YHCETT
1.2 CgoiicTBa apu(METHYECKUX KBAJAPATHBIX KOpHEH W UX MPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BBIUMCICHUSIM. JleCTBUTEIbHBIC YHCIA
1.3 CreneHs C 1eJIBIM TOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YHCIIa
2 AnrebpanuecKue BHIPAKCHUS
2.1 KBazpaTHblil TpexusieH, pa3iokKeHHe KBaAPAaTHOIO TPEXWIEHA Ha MHOXKUTEIN
2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO aire0panvecKoi 1poou
23 CrnoxeHue, BBIYMTaHHE, YMHOKCHHE, JICTICHUE alNre0pandeckux Ipooeit
2.4 PanroHanbpHbIe BRIpaXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHMs 1 HEPABEHCTBA
3.1 KBaapatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOrO ypaBHEHHs. Teopema
Buera
3.2 Peuienne ypaBHeHUH, CBOASAIMXCS K JIMHEWHBIM U KBaJAPAaTHBIM
3.3 [Tpocreiimue ApoOHO-palMOHAEHBIE YPaBHEHUS
34 I'paduueckass mHTEpHperanuss ypaBHEHUU C JBYMS TEPEMEHHBIMH M CHCTEM
JUHEHHBIX YpaBHEHHMH ¢ JByMs TmepeMeHHbIMH. [Ipumepbl perneHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU
3.5 Perienrie TEeKCTOBBIX 3a7a4 alredpandeckuM crnocobom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM NTEpEMEHHOMN
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJHOW NTEPEMEHHON
3.10 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW NMEPEMEHHON
4 DyHKIHUH
4.1 [Tonstue Qynkuuu. OOMacTh OMpPENENCHUS U MHOXECTBO 3HAa4YeHUN (DyHKUIUU.
CniocoObl 3a1anus QyHKIUN
4.2 I'padux Gpynkiun. YreHne cBOWCTB QYHKLUU 1O €€ TpapuKy
4.3 [Tpumeps! rpadukoB PYHKIMHA, OTPAKAIOIIKX pealbHbIE MPOIECCHI
4.4 @YHKIHH, OTUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPONOPLMOHAIBHbBIE 3aBUCMOCTH,
uX rpaQuku
4.5 DyHknuu y = X%, y = x>
4.6 Oyukun Y = \/; , ¥ = x|
4.7 I'paduyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHM
5 BeposiTHOCTB 1 cTaTuCTHKA
5.1 [IpencraBieHne JaHHBIX B BHJIE TaOIUII, TUarpaMm, rpaukoB
52 MHOXECTBO, PJIEMEHT MHOKECTBA, TOJAMHOKeCcTBO. Oniepannu HaJi MHOKECTBaAMHU:
0o0beIMHeHNE, IEpECEUCHUE, IOTIOJIHEHHE
5.3 CpolicTBa omnepanii HaJ MHOKECTBAMH: MEPEMECTUTEIIBHOE, COYETAaTEIbHOE,
pacupeenuTeIbHOE, BKIIOUEHUS
5.4 Hcnonp3oBanue rpaduaeckoro mpeacTaBiIeHUss MHOKECTB JIJISl OTIMCAHUSI PEATHHBIX
MIPOLIECCOB U SBJICHHM, IPU PEIICHUH 3a]au.
5.5 N3mepenne paccenBaHus JaHHBIX. JluUcnepcus W CTaHIAPTHOE OTKJIOHEHUE
YHCIOBBIX HA0OpOB. J[narpamMmMa paccenBaHus
5.6 DneMeHTapHbIe COOBITUS cay4aitHoro ombiTa. Ciydaiinbie coObITHs. BeposTHOCTH

coObITH. OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. CirydaliHbIN
BbI0Op. CBSA3b MEXKAY MAJIOBEPOSITHBIMU U PAKTHUECKHU JOCTOBEPHBIMU COOBITUSMU




Kon IIpoBepsieMBlil DJIEMEHT COACPKAHUS
B IIPUPOJIE, OOIIECTBE U HAYKE
5.7 JepeBo. CBolicTBa /€pEBbEB: €IMHCTBEHHOCTb IyTH, CYIIECTBOBAHUE BHCSUYEH
BEPILKHBI, CBA3b MEXKIY YHCIOM BEPIIMH U uuciaoM pedep. [IpaBuiio ymHOXEHUS.
Pemienue 3a1a4 ¢ noMouisio rpagos
5.8 [IporuBononoxuble coObITUA. [uarpamma Diinepa. OObeIuHEHNE U TTEPECCUCHUE
coObITHil. HecoBmecTHble coObTHsI. DOopMyria CI0KEHUs BEPOSITHOCTEH
5.9 YcnoBHast BeposiTHOCTh. [IpaBuiio ymHoxeHus. HezaBucrumbie cOObITHS
5.10 [IpencraBienue 3KCriepUMEHTa B BUAE AepeBa. PemieHue 3aiad Ha HAXOXKIACHUE
BEPOSITHOCTEN C MOMOIIBIO JEPEBa CIYYaitHOr0 SKCIEPUMEHTA, IUarpamm Jilsiepa
6 I'eomeTpus
6.1 YerslpexyroyubHuku. [lapajmenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpssMoyronbHUK, poMO, KBaIpaT, MX NMPU3HAKU U CBOHCTBA
6.3 Tpaneuus, paBHOOOKasi Tpamemnus, ee cBoiicTBa M mnpu3Haku. [IpsMoyromnbHas
Tpaneuus
6.4 Meron yasoenust meauansl. LlenTpansHas cummerpus. Teopema daneca u Teopema
0 MPONOPLHUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa
6.6 [Tonobue TpeyronbHUKOB, Kodpdunuent mnoxodbus. I[lpusHaku mnogoOus
TpeyroasHUKOB. [IpuMenerne noqo0usi Mpy pelieHNH NPAKTUIECKHUX 3a/1a4
6.7 DopMyIibl IS TUIOIIAAH TPEYTOJIbHHUKA, AapalieIorpaMMa, poMOa v Tpareiu
6.8 CaoiicTBa miomaaei reomerpudeckux ¢uryp. OTHOIIEHHE MIIOIMAAeH MOT00HBIX
$uryp
6.9 Brruncnenue mioniaien TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare
6.10 Teopema Iludaropa. Ilpumenenwe Teopembl Iludaropa mpu pemeHun
MPaKTUYECKUX 3a/1a4
6.11 CuHyc, KOCUHYC, TAHI'€HC OCTPOr'0 YIJia IPSIMOYIOJbHOT0 TpeYroibHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOKIECTBO. TpUroHoMeTprueckue PyHKIuu yrioB B 30°, 45°
u 60°
6.12 BrincanHble M LEHTpAJIBHBIE YIUIBI, YIOJl MEXKIY KacaTeIbHOM M XOpAOW. YTJIbI
MEXJ1y XOpJIaMU M CEKYLTUMHU
6.13 BrniricanHble ¥ ONMCAHHBIE YETHIPEXYTOJIbHUKHU
6.14 B3auMHoe pacnonokeHue IByX OkpyxHocTei. Kacanume oxpyxnocreit. OOGmue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kox [IpoBepsieMblii 2IEMEHT COJEP/KaHUS
1 Yucna v BIYUCICHUS
1.1 PanyonanpHbple 4Yncia, HMppalMOHAlbHbIE 4YMCIA, KOHEYHbIE M OECKOHEUHBIE
JIECATUYHBIC IpoOu
1.2 MHOXecTBO JEHCTBUTEIbHBIX YHUCEN, JACHCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIE
JeCSTHUHbIE IpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEX]Y MHOXXECTBOM
JENCTBUTENBHBIX YUCENl U KOOPAMHATHOW npsiMoil. CpaBHEHME NEHCTBUTENIBHBIX
Yucell
1.3 ApudmeTrnueckue 1eiCTBUS C NeHCTBUTEILHBIMU YHCIAMHU
1.4 W3mepenusi, npubimkeHus, oueHKU. PaszMmepbl OOBEKTOB OKpYXaroIEro Mupa,
JUINTETILHOCTh TIPOIIECCOB B OKpykatomeM wupe. [IpubnmxeHHoe 3HaueHUe
BEJIMYMHBI, TOUYHOCTh Npubmmxenus. Oxpyrienue uucen. Ilpukuiaka u oueHka
pPE3yJIbTATOB BEIYUCIICHUN
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OJHON NTEPEMEHHON




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOJAIINUXCS K TUHEUHBIM
2.3 KBaaparHoe ypaBaenue. Penienne ypaBHeHUN, CBOASIIMXCS K KBaIPATHBIM
2.4 bukBagpatHoe ypaBHeHue. [IpuMepbl pellieHus ypaBHEHUM TPETbe U 4eTBEPTOH
CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue qpoOHO-paliioHaIbHBIX YPAaBHEHHI
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU H €TI0 Tpaduk
2.8 Penienue cucrtem AByX JUHEHHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU
2.9 Pewenne cucreM IByX ypaBHEHHM, OJHO U3 KOTOPBIX JUHEHHOE, a IPYroe - BTOPOU
CTCIICHU
2.10 I'paduueckasi MHTEPIIPETAIMs CUCTEMbI YPaBHEHHH C IBYMsI IEpeMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeuieHne TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Pemnienue cuctem JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBagpaTHble HEPABEHCTBA
2.16 I'paduueckas MHTEpHpeTaluss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IEPEMEHHBIMU
3 DyHKIHUH
3.1 KBanparuunas pyHKIus, ee rpaguk u cBoicTBa. [Tapadoa, KOOpIuHATH BEPITUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl
3.2 I'paduxn pyaxmmii y = kx, y = kx + b u ux cpoiictsa
3.3
I'papuku Gyuxiuiit Y = ; , Yy =X’ U UX cBOICTBa
34 Gy — \/_ _ .
I'paduxu pynxmuit Y =+ X, y = |x| 1 ux cBOHCTBa
4 YucnoBble NOCIEN0BATENBHOCTH
4.1 Ormpenenenre W CrnocoObl 3aJlaHusl YMCIIOBBIX TMOCIIEIOBATEIBLHOCTEH. 3agaHue
10CJIEI0BATENbHOCTH PEKYPPEHTHOM hopMysoi 1 popMyIioif n-ro yieHa
4.2 Apudpmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeTHUYECKOU
IIPOIPECCUH, CYMMBI IIEPBBIX N WICHOB
4.3 ["'eomeTpuueckas nporpeccusi. @opMybl n-ro 4ieHa reoMeTpUUYECKO Mporpeccuu,
CYMMBI IIEPBBIX N YIECHOB
4.4 N300pakeHne 4wieHOB apu(PMETHUECKON U TeOMEeTpUUYECKONW MPOrpeccuii TouKaMu
Ha KOOPJMHATHOMU IJIOCKOCTH. JINHENHBIN U SKCIOHEHIIMAIbHBIA POCT
4.5 C11okHBIE IPOLIEHTHI
) BeposiTHOCT 1 cTaTuCTHKA
5.1 [IpencraBieHne MaHHBIX B BUjAE TaONUI], AMarpamm, rpaukoB, MHTEpIpETaLus
naHHbIX. UTeHuWe W mocTpoeHue Talnuil, auarpamm, rpadukoB IO peadbHbIM
JAHHBIM
5.2 ITepectanoBKY U (akTOpHa
53 CoueTaHus U YUCIIO COYETaHUI
5.4 Tpeyronpauk [lackans. Pemenue 3amad ¢ ucnosnb3oBaHneM KOMOWHATOPUKH
5.5 ['eomerpuueckass BeposTHOCTb. CiyyailHeli BbIOOp TOYKM U3 (Urypsl Ha
IJIOCKOCTH, U3 OTPE3Ka M U3 1YTU OKPYKHOCTH
5.6 Hcnertanue. Yenex u Heynada. Cepus HCIIBITAHUM 110 IEPBOTO yCexa
5.7 Cepuss wucnbeiTanuii bepnymiu. BeposTHOCTH COOBITHII B cepuUM HUCHBITAaHUN
beprymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpefesIeHuE BEPOSITHOCTEN
5.9 MareMatnyeckoe 0xuIanue u aucnepcus. [Ipumepsl MaTeMaTHYECKOTO 0KUAAHUS




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

KaK TCOPETUYCCKOIo CPpEAHCTO SHAYCHUS BEJIMYUHBL

5.10 MaremaTnueckoe 0XKMIaHuE U JUCIIEPCHUs CIIy4allHOW BEIMUMHBI «UUCIIO YCIIEXOB B
cepuu ucnblTaHu bepHymm»

5.11 [TonsiTre 0 3aK0HE OONBIINX YHCel. MI3MepeHne BepOATHOCTEH ¢ TIOMOIIBIO YacTOT.
Pouib 1 3HaYeHHe 3aK0Ha OOJBIIMX YHCEN B IPUPOE U OOLIECTBE

6 ["'eomeTpus

6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOJ1eCTBO. POPMYJIbI IPUBEACHHUS

6.2 Pewienne TtpeyroabHHKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
MPAKTUYECKHX 3aJau C UCIOIb30BAaHNEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB

6.3 [TpeoOpazoBanue nonobus. [1omodrue COOTBETCTBEHHBIX 3JIEMEHTOB

6.4 Teopema 0 MpoOM3BEIECHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYILUX, TEOpPEMA O KBaApaTe KacaTeJbHOM

6.5 Bekrtop, annHa (MOAy/b) BEKTOPA, COHANPABIIEHHBIE BEKTOPbI, POTUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
omepanuu HajJ BeKTOpaMmH. Pa3ioxeHue BeKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM

6.6 Koopaunatel BekTopa. CkansipHOe MpPOU3BEIEHUE BEKTOPOB, MPUMEHEHUE s
HAXO0X/IEHU JUIMH U YIJIOB

6.7 JlekapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSIMOW U OKPYXKHOCTH B
KOOpJIMHATaxX, MEepeceyeHre OKPYXKHOCTEH U NpsAMbIX. MeToa KOOpAMHAT U €ro
PUMEHEHHE

6.8 [TpaBriIbHBIE MHOTOYTOJIBHUKHI

6.9 Jnuna okpyxkHoctu. ['pamycHas u paguaHHas Mepa yrija, BIYUCICHUE JUITUH YT
OKPYKHOCTEH

6.10 [1nomane kpyra, ceKTopa, CerMeHTa

6.11

JIBuKeHHsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUH Quryp (s1eMeHTapHbIe
npexacrasienus). [lapamiensueiit neperoc. [loBopot

IMPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHMUS K

PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30BATE/IbHOM

MMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

Jlnist MpOBeIeHNsI OCHOBHOTO T'OCY/IapCTBEHHOI0 3K3aMeHa 1o MaTemartuke (fanee - OI'D
0 MaTeMaTHUKE) MCIONb3yeTcs TMepedyeHb (Koau(dukarop) MNpoBEpsSIEMbIX TpeOOBaHUN K
pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO  OOIIEro
00pa30BaHMs U 3JIEMEHTOB COJIEPKaHUsI.

Kon

HpOBepHeMHe Tpe6OBaHI/I$I K IpCAMETHBIM PE3YyJIbTaTaM OCBOCHUA

MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00I1IIero 00pa3oBaHus
TpeOOBaHUs Ha ocHOoBe PT'OC

1

YMeHue onepupoBaTh MOHATHSIMH: MHOXKECTBO, MMOJMHOXKECTBO, ONEpALUU
Ha/l MHOXKECTBaMM; YMEHHE ONEepUPOBaTh MOHATUSAMMU: Tpad, CBA3HBINA rpad,
JIEPEBO, LUKJI, MPUMEHATh UX MPU PEUIeHUH 3a]ad; YMEHHE HCIOJIb30BaTh
rpaduveckoe NpecTaBIeHNe MHOXKECTB JUIsl OMTUCAHUS PealIbHBIX MTPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHBIX MMPEIMETOB

2 YMeHue oOlepupoBaTb IOHATUSMHU: OIPEACIIEHHE, aKCUOMa, TeopeMa,
JI0Ka3aTesIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMS,
IPUBOAUTL INPUMEPBl W KOHTPIIPUMEpPBI, CTPOUTH BBICKA3bIBAHUS W
OTPHIIAHNS BBICKA3bIBAHUI

3 YMeHHne OmnepupoBaTh MOHATHSAMHU: HATypalbHOE YHMCIO, IPOCTOE U

COCTABHOC YHCJI0, ACIMMOCTb HATYPAJIBbHBIX YUCCJI, NMMPHU3HAKNU ACIUMOCTH,




Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

IIpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBl OCHOBHOT'O OOIIIETO 0Opa30BaHUs
Ha ocHoBe ®I'OC

[[eJI0€ YMCII0, MOIYJb YKCIa, OOBIKHOBEHHAs ApoOb U JecsTHUYHas APOOb,
CTaHJAPTHBIA BUJ YHWCIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apuMeTHuuecKuid KBaJpaTHbIH KOPEHb, YMEHHME BBINOJIHATH JACUCTBUSA C
qucjiaMy, CpaBHUBATb U YIHOPAAOUYMBATHL YMCJIA, MPCACTABIIATL 4YWCIIAa Ha
KOOPJIMHATHOM NPSIMOM, OKPYIJVISATh YHMCJA; YMEHHE JenaTb NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

VYMeHHE OIepupoBaTh IOHATHUSMH: CTEHNEHb C LENbIM II0Ka3aTeleM,
apudMeTHUeCKUil KBaapaTHBI KOPEHb, MHOTOUIEH, anredpandeckas Apoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTEIICHU OOJIbIIE €TUHHULIBI;
YMEHHUE BBIMOJHATH pacyeTbl Mo QopMyinaM, MpeoOpa3oBaHUs LEJbIX,
JIPOOHO-PAIMOHATBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHSAMH, Pa3JIOKeHNE
MHOTOWICHAa HAa MHOXXUTEIH, B TOM 4YHCJIE C HCIIOJIb30BaHUEM (QOPMYII
Pa3HOCTH KBaJIPAaTOB M KBAJpaTa CYMMBI M Pa3HOCTH

YMenue onepupoBaTh MOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHHUE C OJTHOM
MIEPEMEHHO, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHUE
pemath JUHEWHBIE W KBaJpaTHbIE YpaBHEHUs, JAPOOHO-pallMOHATBHBIC
YpaBHEHUS C OJHOM INEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX YpPaBHEHHUI,
JUHCHHBIE HEPaBEHCTBA M WX CHCTEMBI, KBaJpaTHbiEc U JIPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YHCIE MpHU
pELICHUU 33134 W3 JAPYruX MPEIMETOB W NPAKTUYECKHX 3a/1a4; YMEHHE
UCII0JIb30BaTh KOOPAMHATHYIO MPSIMYHO M KOOPAMHATHYIO IUIOCKOCTH IS
M300paKeHUsl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

VYMeHue omnepupoBaTh MNOHSATHAMHU: (QYHKIMSA, TpaduK QYHKIHH, HYIH
(GYHKIMM, TMPOMEKYTKH 3HAKONOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHMs,
yObIBaHMs, HauOoNbIllee M HAWMEHbIIEEe 3HA4YeHUs (QYHKIHH;, yMEHHE
ONCprupoOBaTh IIOHATUSAMMU. npsaMas IMpONnoOpHUOHAJIBHOCTD, JIMHEHHAs
byHkuus, KBaapaThyHas (QyHKOMS, oOpaTHas MPONOPLHMOHAIBHOCTD,
napabosa, runep0oiia; yMEHUE CTPOUTh Ipa@UKu (YHKIMHA, UCIOIB30BaTh
rpaduKy JUIsL ONpeNeNeHUs] CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, s
pelieHus 3a1a4 U3 IpYruX y4eOHBIX IPEIMETOB U pealbHON KU3HU; YMEHHE
BbIpa)KaTh (OPMYJIaMH 3aBUCUMOCTH MEXY BEIUYMHAMU

YMeHne OIICPHUPOBATH MOHATHUAMU: TOCIICAOBATCIbHOCTD, apI/I(i)MeTI/I‘-IGCKaH u
reOMETpUUYecKass  IPOrpecCHMH;  YMEHME  HCIOJIb30BaTh  CBOWCTBA
nocineaoBaTenbHOCTeH, (GOPMYJIbI CyMMBbl U OOIIETO 4jieHa MPH PElIeHUU
3aJa4, B TOM YHMCJIE 33/1a4 U3 APYIHX YUeOHBIX IPEAMETOB U pealbHOM )KU3HU

YMeHue pemars 3aJjauy pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIU U
YacTH, JBM)KEHHE, padoTy, IIEHy TOBAapOB U CTOMMOCTH MOKYIOK M YCIYT,
HaJIOTH, 3aJauyd U3 O0JIaCTM yYNpaBICHUS JHMYHBIMM M CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 3a/Ja4yM, MCCIEAOBaTh IIONIy4EHHOE pEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHnue omnepupoBaTh MOHATUSAMU: (UTYpa, TOYKA, OTPE3OK, MpsAMas, JIyd,
JoMaHas, yrojl, MHOTOYIOJbHHK, TPEYTOJIbHUK, PaBHOOECAPEHHBIH U
PaBHOCTOPOHHUI TPEYroJIbHUKH, MPSMOYTOJIbHBIA TPEYroJbHUK, MEIUaHa,
OuccekTpuca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK, TapalljIeIorpaMm,
pPOMO, PSIMOYTOJIBHUK, KBaJIpaT, Tpaneus; OKpy>KHOCTb, KPYT, KacaTellbHas;
3HAaKOMCTBO C MPOCTPaHCTBEHHBIMHU (PUTypaMu; YMEHHE pellaTh 3a/Jadyd, B
TOM 4YHUCJI€ U3 MOBCEJIHEBHOM >XM3HHM, HAa HAXOXKJIEHUE TE€OMETPHUYECKHX
BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (hUryp u GakToB




Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

IIpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBl OCHOBHOT'O OOIIIETO 0Opa30BaHUs
Ha ocHoBe ®I'OC

10

YMeHHe omepupoBaTh IOHATHUSAMU: PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJICIbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX, YTOJI
MEXy MPSMBIMU, TEPICHINKYIISAP, HAKIOHHAS, IPOEKIUs, mojgooue ¢uryp,
MOMOOHBIE TPEYrOJNbHUKH, CHUMMETPHSI OTHOCHTEIBHO TOYKH W TIPSIMOM;
YMEHHE pacro3HaBaThb PaBEHCTBO, CHUMMETpPUI0O M moaobue ¢uryp,
NapaJyIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MUPE

11

VY MeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroi (BeJIMYnHa yIIa,
CUHYC M KOCHHYC YIJIa TpPEYrojbHHMKA), IJIOLIA/b, YMEHHE OLIEHUBATh
pasMepsl IPeIMETOB U OOBEKTOB B OKPYKAIOLIEM MUPE; YMEHHE IPUMEHSATh
(dopMyIbl IepuMeTpa U IUIOIMIAH MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH H
IUIOINAAM Kpyra, o0beMa MpsIMOYTOJbHOI'O TMapajuleieNuIeaa; yMEHue
IIPUMEHSTh IPU3HAKU PaBEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojpHuKa, Teopemy Iludaropa, TpuroHoMeTpuyeCcKre COOTHOILEHUS IS
BBIYMCIICHHUSI JNIMH, PACCTOSIHUM, IIJIOIIAIEH

12

YMmenue  uzo0pakaTh  MIIOCKME  (QUIYypHl U UX  KOMOHMHAIIWH,
POCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
Y AJIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHHe onepupoBaTh INOHATUSMH: IHPSAMOYroJIbHAas CHCTEMa KOOPIMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOpa Ha
YUCII0, CKAISIPHOE NPOU3BEICHUE BEKTOPOB; YMEHHE MCIIOJIb30BaTh BEKTOPHI
U KOOPJAUHATHI JUIs NPEACTaBICHUSA JAHHBIX U PEIICHUS 3aJay, B TOM 4YUCIIE
U3 JPYTUX Y4eOHBIX IPEIMETOB U pEaJIbHOM JKU3HU

14

VYMeHue onepupoBaTh HMOHATHAMM: CTOJIOMKOBBIE U KPYIOBbIE JHArpaMMmbl,
TaOMNUIIBI, CpeiHee apru(MeTHUeCKoe, MeraHa, HanbobIee 1 HAaMMEHbIIIEee
3HAYEHUs, pa3Max YUCIOBOro HAOOPa; YMEHHE U3BIIEKATh, MHTEPIIPETUPOBATh
U 1peoOpazoBbIBaTh HHPOpPMAIMIO, MPEICTABICHHYIO B TaOiauIax MU Ha
quarpamMmax, OTpPaKaloIyld CBOWCTBA UM XapaKTEPUCTUKH pEaJIbHBIX
IIPOLIECCOB M SIBICHUN; YMEHHE pacro3HaBaThb H3MEHYMBBIE BEIMYMHBI B
OKpYXKaroIlleM MUpE

15

YMeHue onepupoBaTb MOHATHSMM: CIy4YalHBIA  ONBIT  (CIydalHBIH
HKCIEPUMEHT), JIEMEHTapHOE COObITHE (RJIEMEHTAPHBII UCXO0/1) CIIy4ailHOro
OMbITa, CIIy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOJIUTh
BEPOSITHOCTH CIY4YalHBIX COOBITMI B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIIEMEHTAapHBIMU  COOBITMSIMU; yMEHHE  pelarb 3aJadyd  METOA0M
OpPraHM30BaHHOTO Iepedbopa MW € HCHOJIb30BAaHMEM IPaBUJIA YMHOXKEHHS,
YMEHHE OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUM U SIBJICHHUM, TOHUMATh
pOJb MPAKTUYECKH JOCTOBEPHBIX M  MAJIOBEPOSITHBIX COOBITMH B
OKpY’KaloIlleM MHUpE U B JKU3HU; 3HAKOMCTBO C IOHSITUEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YUCEN U €ro POJIbI0 B MACCOBBIX
SABJICHUSX

16

YMeHue BbIOMpaATh MOJIXOAAIINN M3y4eHHBI METOJ /Ul pEelIeHUs 3a/auH,
IMPUBOAUTH IPUMEPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HHM, pAaCIIO3HABATh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKH B HUCKYCCTBE,
ONMUCHIBaTh OTACJIbHBIE BBIJAIOIINECS PE3YyJbTATHI, IOJYYEHHBIE B XOJ€
pa3BUTHSA MATEMATHKU KaK HAyKH, IIPUBOAUTH IPUMEPBI MATEMAaTHYECKUX
OTKPBITHI U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHON HCTOPUU

MHNEPEYEHDB 2JIEMEHTOB COAEP KAHUS, IPOBEPAEMBbIX HA OI'D 11O
MATEMATHUKE




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

1 Yuciia v BBIYUCIICHUS
1.1 Harypasibnble u niensle yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE
npobu
1.3 PanyonasibHble yncna. ApupMeTuyeckre onepanuu ¢ palMoHaIbHbIMU YHCIaMU
1.4 JeiictBuTenpHble uncna. ApudMeTHYecKHe Olepanud C JIeHCTBUTEIbHBIMU
YKCIaMU
1.5 [TpubnnkeHHble BBIYMCIEHUS, MpaBWIa OKPYIJIEHHs, NPUKHIKA U OLEHKa
pe3yJibTaTa BEIYMCIEHUN
2 AnrebpanyecKkue BhIpaXEHUs
2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS! C IEPEMEHHBIMU )
2.2 Crenens ¢ nenbiM nokaszaresneM. CTeneHb ¢ pallMOHAIbHBIM IToKa3aTenaeM. CBoiicTBa
CTENEHU
2.3 MHoOro4wIeHsl
2.4 Anrebpanueckas 1poOb
2.5 ApudmeTnieckuii KOpeHb HaTypajdbHOU cTeneHu. JleicTBus ¢ apuPMeTHIESCKUMU
KOPHSIMHM HaTypaJIbHON CTENEHU
3 YpaBHEeHMs U HEpaBEHCTBA
3.1 lenble u fpoOHO-panMoHaIbHbIE ypaBHEHUs. CHCTEMbI M COBOKYITHOCTH YpaBHEHUH
3.2 Ilenbie u npoOHO-paloOHaIbHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
HEPaBEHCTB
33 Pemenne TeKCTOBBIX 3a]1a4
4 YucnoBble N0CIEI0BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATELHOCTEN
4.2 Apudmernueckas 1 reoMmerpuyeckas nporpeccuu. @opmyina cia0kKHbIX IPOILIEHTOB
5 DyHKIMU
5.1. Oynkuus, cnocoOsl 3aganus pyHkuuu. ['papuk Gyrxmun. O01aacTs onpeneneHus u
MHOXecTBO 3HaueHUH ¢pyHkuuu. Hymu gynxiun. IIpoMexyTky 3HaKOIOCTOSHCTBA.
[TpoMexXyTKM MOHOTOHHOCTH (PYHKUHMU. MaKCUMyMbl U MHHUMYMBI (QYHKIHUU.
HawuOosbiiee 1 HauMeHbllee 3HaUeHne (PYHKIMU HAa IPOMEKYTKE
6 KoopauHatsl Ha IPsIMON U IIJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ["'eomerpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyroJbHUKH
7.4 OKpYy>KHOCTb U KpYyT
7.5 M3MepeHne reoMeTpuueCcKiX BEIUYNH
7.6 BekTops! Ha II0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTh
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsl




MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTeMaTHKH U HHHOPMATHKA

mpotokoa oT 20.06.2024 1. Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTeMaTHKH U HHHOPMATHKA

npoTokona oT 27.06.2025 r. Ne 7

COI'JTACOBAHO
3aMecTuTeNb AUPEKTOpa

~ 7 /}
(Teecoces 0.B. Kanmukuna

COI''TACOBAHO
3aMeCTUTENb UPEKTOPA
iy >
(Fzcececes”” OB. Kammama

PABOYAS ITPOT'PAMMA
y4e0HOro Kypca

MATEMATHUKA

JUIsS1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
CpPOK OCBOEHHUS: 2 Toja (5—6 Kiacc)
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OcHOBHBIE JIMHUM COACP)KAaHUS Kypca MaTeMaTHKd B 5—6 kimaccax — apudmMernyeckas 1
reOMETPUYECKasi, KOTOPhIC Pa3BUBAIOTCS MapallIeNIbHO, KAKIasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, O/IHAKO, HE HE3aBUCHUMO OJHAa OT APYroid, a B TECHOM KOHTAKT€ U B3aMMOJCHCTBHUHU.
Taxke B Kypce MaTeMaTHKH IMPOWCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH alreOpbl U OMHUCATEIILHON
CTaTUCTUKH.

COIEP)XAHUE YYEBHOI'O KYPCA «<MATEMATHUKA» BA3OBbI YPOBEHb

5 KJIACC

Hamypanvhvle uucna u uynp

Harypansnoe uucno. Psag marypanbnbix uucen. Yucno 0. M300paxeHune HaTypallbHBIX
YUCeJI TOYKaMHU Ha KOOPJAMHATHOH (YUCIIOBO) MPSMOM.

ITo3uumoHHas cucrema cuuciaeHus. PuMckas Hymepanus Kak IpUMEp HENO3ULHOHHON
CUCTEMBI cuncieHus. JlecaTnuHas cucreMa CYMCIICHUS.

CpaBHEHHE HaTypaJbHBIX YHCEJ, CPaBHEHHME HATypajbHBIX uucesl ¢ HyaeMm. CrocoOsl
cpaBHeHUs. OKpyITIEeHUE HAaTYPAJIbHBIX YHCEIL.

CrnoxeHue HaTypaJbHBIX 4YHCEN; CBOMCTBO HYy/Isl INpU CIOKEHUU. BplunTaHue Kax
NeiicTBUE, 00paTHOE CIOXKEHHUIO. YMHOXKEHHE HaTypalbHBIX YHMCEN; CBOMCTBA HYIS U €IUHUIIBI
pu yMHOXKEeHUU. JleneHue kak aeiicTBue, oOparHoe yMHOXeHHI0. KOMIIOHEHTHI JeiicTBU, CBSI3b
mexxny Humu. IIpoBepka pesynbrata apudmernueckoro aeiictBus. llepemectutenbHoe u
CoYeTarelbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXEHHS, PacIpeleUTEIbHOE CBOWCTBO
(3aKOH) YMHOKEHHUSI.

Hcnonp3oBanue OykB aiisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA M 3allFCH CBOWCTB
apuQMeTUYECKUX JACHCTBUM.

Jlenurenu M KpaTHbIE YKCia, pa3siokeHUE Ha MHOXKUTENU. [IpocThie U cocTaBHBIE YUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKoM.

CreneHp ¢ HaTypajbHbIM IIOKa3aTejaeM. 3alluCh 4YHUCJIa B BUAE CYMMBI pa3psIHBIX
claraeMblXx.

UucnoBoe BbIpakeHUE. BpIYKMCIIEHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUHN; IOPSAIOK
BBINIOJIHEHUsT  JielicTBUM.  VMcmonb30BaHWE TPU  BBIUMCICHUSAX  MEPEMECTUTENBHOTO U
COYETaTeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS M YMHOXEHHS, pacIpeleMTEeIbHOrO0 CBOMCTBA
YMHO)KEHUS.

/poou

IIpencrasienue o qpodu Kak crnocobe 3arnucu 4acTy BeMUYUHbI. OOBIKHOBEHHBIE TPOOH.
[TpaBuiibHbBIE U HeMpaBUIbHBIE IpoOu. CMemanHas 1poOb; MpeACcTaBIeHNE CMEIIaHHOM 1po0u B
BUJIC HENpPaBUJIBHON JApoOM M BbIIENEHUE IeJOW YacTH YHCIa U3 HEMpPaBUIIBHOM JpoOH.
N3o6pakenne npobei ToukaMu Ha YUCIOBOM mpsiMoit. OCHOBHOE CBOMCTBO Jipodu. CokpaliieHue
npo6eit. [IpuBenenue n1pobu k HOBoMy 3HaMeHarelno. CpaBHEHHE IPOOeH.

CnoxeHue 1 BblUMTaHUE JIpoOeil. YMHOXeHHe U JeneHue apo0eil; B3auMHO-00paTHbIE
npobu. HaxoxxeHne 4acTu 1esoro U 1eJIoro M0 ero YacTH.

Hecaruunas 3anuck npodeit. [Ipeacrasnenne aecaTHYHON ApoOH B BHI€ OOBIKHOBEHHOM.
N300pakeHne OEeCATUYHBIX ApoOel TOYKaMM Ha 4YHMCIOBOM mpsiMoil. CpaBHEHUE AECATUYHBIX
Tpo0ei.

Apudmernueckne 1ecTBUS ¢ 1€CATUUHBIMU TpoOsMu. OKpyIlieHue JeCITUYHBIX APOOEH.

Pewenue mexcmoguix 3adau

Pemenue TeKCTOBBIX 3a/1au apupMETHYECKUM criocoOoM. PerieHne normyeckux 3ajaad.
Pemenue 3amau nmepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. VIcmonb3oBaHMEe MPH PEIICHUU 3ajiad
TaOIUIl U CXEM.

Pemenue 3anay, cofepxaiinx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUNHBI: CKOPOCTh, BPEMS,
paccTosiHUe; 1eHa, KOJIWYECTBO, CTOMMOCTh. EMHHMIBI M3MepeHHs: Macchl, 00beMa, LEHBI;
paccTosiHUS, BpeMeHH, CKOpOCTH. CBSA3b MEXAY €IMHULIAMU U3MEPEHUS KaX10H BEIIUYUHBIL.

Pemenue oCHOBHBIX 337124 Ha pOOH.

[IpencraBienue JaHHBIX B BUJI€ TAOJIUL], CTOIOYATHIX JUArpamM.



Haznaonan zeomempus

Harnsiaeie npeacTasieHus o pUrypax Ha IiIOCKOCTH: TOUKA, MpsiMasi, OTPE30K, JTy4, Yrod,
JloMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroj. [IpsMoi, ocTpslii, Tymoil U pa3BEepHYTHII
YIJIBL.

JliviHa oTpe3Ka, METpUYECKHe €OUHUIBl JUIMHBL JliMHAa JOMaHOHM, mepuMerp
MHOTIOYroJbHHUKA. I3MepeHne 1 oCTpOeHUE YITIOB C TOMOLIbIO TPAHCIOPTUPA.

Harnsnneie npencrasienus o gpurypax Ha IIOCKOCTH: MHOTOYTOJIbHUK; MPSMOYTOJIbHUK,
KBaJIpaT; TPEYroJIbHUK, O PABEHCTBE (HUTYD.

N3ob6paxenue puryp, B TOM uncie Ha kietdaroit Oymare. [loctpoenne koHpUrypauuit u3
qyacTel NpsAMOM, OKPYKHOCTH Ha HEJIMHOBAHHOUN M KiieTdarol Oymare. Mcronp30BaHuE CBOMCTB
CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAApaTa.

[Inouranp NpsAMOYroJIbHUKa 1 MHOTOYTOJIbHUKOB, COCTABIEHHBIX U3 MPSAMOYTOJIbHUKOB, B
TOM yHciie Guryp, n300paxeHHbIX Ha KieTuyaTol Oymare. EAuMHUIIBI ©13MEpeHus TUIOIa/IH.

Harnsigaele  mpencraBieHus O — NIPOCTPAHCTBEHHBIX — (UTypax:  MPSMOYTOJBHBIN
napajuiefienunen, Ky0, MHOTOTpaHHUKH. M300pakeHue MNpPOCTEHIINX MHOTOTPAaHHHUKOB.
Pa3zBeprku kyba u mapamnenenunena. Co3maHue MoJeineii MHOTOTPAHHUKOB (U3 Oymaru, mpoBoO-
JIOKH, IJIACTUIIUHA U JPYTUX MAaTEePHUAIIOB).

O06beM NpsAMOYToJIbHOTO Mapaienenunena, kyoa. Enuauibl usmepenus oobema.

6 KJIACC

Hamypanvnuie uucna

Apudmernueckne NeMCTBHS ¢ MHOTO3HAYHBIMU HATYpaJbHBIMH YHCIaMHU. YUCIOBBIE
BBIp@)KEHUS, MOPSJIOK AECHCTBUM, MCHOIB30BaHUE CKOOOK. Mcmosbp3oBaHUE NpPU BBIUMCIECHUSIX
NEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOXKEHUS, pacCIpeIeIUTEIbHOTO
CBOMCTBAa yMHOXKEHHUA. OKpYITICHHE HAaTYPAJIbHbIX YHCEIL.

Jlenurenn W KpaTHBIC 4YHCA; HAWMOOJBINIWI OOIIMK NENUTeNh W HaWMEHbIee oOiee
KpaTHoe. /[e1MMoCcTb CyMMBI M IPOU3BENCHNUS. JleIeHUE C OCTaTKOM.

Jlpoou

OObIKHOBEHHAs! 1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpalueHue apodei. CpaBHeHUE U
ynopsiiounBanue apoOei. Pemenue 3ajauy Ha HaXOXKIEHHE YacTH OT LIEJIOr0 M LEJIOro Mo €ro
yacTH. J[poOHOe uMcio kak pesyabrar naeneHus. [IpeacraBienue necsaTMYHOM JpoOu B BHIE
OOBIKHOBEHHOM JpOOM W BO3MOKHOCTH IPEJCTAaBIECHHUS OOBIKHOBEHHOM JpoOM B BHIE
necsITUYHOM. JlecsaTuunble ApoOu M MeTpuueckas cucreMa mep. ApupmeTHuyeckue IeHCTBUS U
YHCIJIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMU U JAECTUUHBIMH JIPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMHM. Macmrtad, nponopuus. Ilpumenenue
MIPONOPLUHI IIPU PELICHUH 3a]1a4.

[Tonsatue npoueHTa. BerunciaeHne npoLeHTa OT BEIMYMHBL U BEJIMYUHBI 110 €€ MPOLICHTY.
BolpakxeHue mpoLEeHTOB JeCATUYHBIMU JIpoOsiMu. PelieHue 3amad Ha NpoOLEHTHI. BeipaxkeHue
OTHOILICHUS BEJIMYUH B IIPOLCHTAX.

Ionosxcumenvuvie u ompuyamenvusle Yucaa

[lomoxkutenbHble W OTpULATENbHbIE uncia. Llensle uncna. Monyns  uucna,
reoMeTpuyecKas HHTepIpeTanns Moayis uncia. M3o0paxeHue yrcen Ha KOOPIUHATHOMN MPSMO.
Yucnossle npomMexxyTku. CpaBHeHHE dncesl. ApudmMeTniyeckue IeHCTBUS C MONIOKUTEIbHBIMU U
OTpULATETbHBIMU YHCIIAMHU.

[IpssmoyronbHas cucreMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Gpuryp Ha KOOpAMHATHOM MIOCKOCTH.

bykeennuvie evipasrcenusn

[Ipumenenue OykB Ui 3alIMCH MareMaTHUECKUX BhIpaKEHUH U npeanoxenuil. CBoiicTBa
apupMeTHuecKuX AeWcTBUI. BykBeHHBIE BBIPAKEHHMS U YHMCIOBbIE MOACTAHOBKH. ByKBeHHBIE
paBEHCTBA, HAXOXK/IEHNE HEU3BECTHOTO KOMITIOHEHTA. DopMyIibl; POPMYITbI IEPUMETPA U MIIOIIAAN
npsMOYToJbHHKA, KBajJpara, o0beMa napajuiesenumnesna u Kyoa.

Pewenue mexcmoguix 3adau



Pemienne TekcTOBBIX 3a1au apupMETHUECKUM criocoOoM. PemieHne ynormyeckux 3aaad.
Pemenue 3aau nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3ana4, copepKalinux 3aBUCUMOCTH, CBA3BIBAIOLINX BEJIUYHMHBI: CKOPOCTh, BPEMs,
paccTosiHue; IIEHA, KOJWYECTBO, CTOMMOCTH;, MPOU3BOAUTEIBHOCTb, BpeMs, 00beM palOOTHI.
EnvHMIBI M3MEpeHUus: Macchl, CTOMMOCTH; PAaCCTOSHHUSA, BPEMEHH, CKOPOCTH. CBA3b MeXny
€MHULIAMU U3MEPEHMSI KaXKIOW BEITMUUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLICHHEM, IPONOPLUUOHAIBHOCTBIO BEJIHMYUH,
NPOIIEHTaMU; pEIIeHHUEe OCHOBHBIX 33/1a4 Ha JPOOU U MPOLIEHTHI.

OrneHka M MpUKKUIKA, OKpyIiIeHue pe3ynprara. CocTaBieHUue OyKBEHHBIX BBIPRXKEHUH 110
YCIOBHIO 33Ja4H.

IIpencraBienne MaHHBIX C MOMOUIbIO Tabiauu U auarpamMM. CronOyarbie AUAarpaMMBbl:
YTEHHUE U TIOCTPOEHHE. UTEHUE KPYTOBBIX AUATrpaMM.

Haznaonan zeomempus

Harnsigaeie npeacTaBieHus o Gurypax Ha ImiIOCKOCTH: TOUKa, MPsiMast, OTPE30K, Iy, yrol,
JIOMaHasi, MHOIOYT'OJIBHUK, YETBIPEX YTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnonokeHue [AByX HpsIMBIX Ha IUIOCKOCTH, MapajljielbHbIE INPSMBIE,
NEPIEHIUKYISIpHbIE TpsiMble. M3MepeHne pacCTOSHMM: MEXIy ABYMS TOYKaMHU, OT TOYKH IO
IpsIMOM; JUIMHA MapuIpyTa Ha KBaJIpaTHOM CETKe.

W3mepeHne U NMOCTPOEHHE YIIOB C IOMOIIBIO TpaHCIOPTHpa. BuUAbl TpeyroabHUKOB:
OCTpPOYTOJIbHBIM, NpPSIMOYTOJIbHBIM, TYINOYTOJIbHBINH; paBHOOEIAPEHHBIM, pPaBHOCTOPOHHUM.
YeThIpexyrojapHUK, IPUMEPBl YETHIPEXYTOJIBHUKOB. 1IpAMOYroslbHUK, KBaJpaT: MCIOIb30BaHHE
CBOWCTB CTOpOH, YIVIOB, Iuaronasueil. M3o0paxenne reoMmeTpuieckux (Guryp Ha HETMHOBAaHHOM
Oymare ¢ HCHOJb30BaHUEM LMPKYIs, JMHEWKH, yrojbHHMKA, TpaHcnoptupa. [locTpoenus Ha
KJIeT4aTon Oymare.

Ilepumerp MHOrOyrosnbHuKa. [loHsATHE TUTOIAAN QUTYPBI; €TUHHULIBI U3MEPEHHS TUIOIAIH.
[TpubnuxeHHOE M3MEpeHHeE TUIoIau GUryp, B TOM YUCIIE Ha KBajpaTHol ceTke. [Ipubnnxennoe
M3MEPEHHE JUIMHBI OKPYKHOCTH, IIJIOLIAN KpyTra.

CumMMeTpus: LIeHTpajbHasl, 0OCeBasi U 3€pKaJibHass CHMMETPUH.

ITocTpoeHue cuMMETpUYHbIX QUTYp.

Harmsinaele mpencraBieHHst O MPOCTPAHCTBEHHBIX (Urypax: Napajuiesenunesn, Kyo,
npu3Ma, MUpamMuja, KOHyc, LWIMHAD, map U cpepa. M3o0paxeHne npocTpaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BepTOK MHOTOTPAaHHMKOB, LWIMHIApa U KoHyca. Cozmanue Mojenein
IPOCTPAHCTBEHHBIX QUTryp (M3 Oymaru, NpoBOJIOKH, TNIACTUIIMHA U JIp.).

[Tonsitue oObema; emuHUIBI U3MepeHus oObema. OO0beM  TPSIMOYTOJIBLHOTO
napajenenumnena, Kkyoa.

NPEIMETHBIE PE3VYJIBTATBI OCBOEHMUA YYEBHOI'O KYPCA

«MATEMATHKA»

[IpenMeTHBIEC pe3ynbTaThl OCBOCHHS MPOTPaMMBI YUeOHOTO Kypca K KOHITY OOy4eHHs B 5
KJIACCE.

Yucna u eviuucienun

[TonnMaThs ¥ IPaBUIIBLHO YIOTPEOIATh TEPMUHBI, CBSI3aHHBIE C HAaTYpaJbHBIMUA YUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

CpaBHHBATh W YIOPSIOYMBATh HATypaIbHBIC YHCIIa, CPABHUBATH B IPOCTEUININX CITydasix
OOBIKHOBEHHBIE APOOH, AeCATUYHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIMM €M
YHCIIOM U U300pakaTh HaTypajabHbIC YHCIIa TOUKAMU HA KOOPJMHATHOM (YMCIOBOM) MPSMOIA.

BrimonaaTe apudMeTnueckne NeUCTBUS ¢ HATYpaIbHBIMH YHCIAMU, ¢ OOBIKHOBEHHBIMH
JIPOOSIMH B MPOCTEUIITUX CITyJasiX.

BrINoHATE TIPOBEPKY, MPUKUIKY PE3YJIbTaTa BEIYMCICHUM.

OKpyrmiTh HaTypaJibHbIE YUCIIA.

Pewenue mexcmoesuix 3a0au



Pemarp TekcToBbIe 3a1aun apuPMETHIECKUM CIIOCOOOM U C TIOMOIIBI0 OPTaHU30BaHHOTO
KOHEYHOTO TIepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemare 3amauu, coneprkarire 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb, BPEMS,
paccTosiHKE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alUCH, CXEMBbI, Ta0JIUIIbI, 0003HAYEHUs MIPU PEILICHUH 3a/ay.

[Tonb30BaThCsl OCHOBHBIME €TUHUIIAMH U3MEPEHUS: IICHBI, MACChI, PACCTOSHUS, BPEMEHU,
CKOPOCTH, BbIpaXaTb OJIHU €IUHULIbI BETUYUHBI Uepe3 APYyTHE.

W3Bnekars, aHATM3UPOBATh, OLICHUBATh WH(OPMAIUIO, MPEACTABICHHYIO B Ta0nuIle, Ha
cTOJI04aTON IuarpaMme, MHTEPIPETUPOBATH IPEICTABICHHbIE AAHHbBIC, HCIONb30BATh JaHHbIC
MIPH PEIICHUU 3a]1a4.

Haznaonan zceomempus

[Tonb30oBaTbCsi TEOMETPUUECKUMHU TOHSATHUSIMU: TOYKA, MpsAMasi, OTPE30K, JIyd, Yrod,
MHOTOYTOJIbHHUK, OKPYKHOCTb, KPYT.

[TpuBoauTh TpUMEpHl OOBEKTOB OKPYKAIOIIEr0 MHpa, UMEIOMUX (OpMy H3ydEeHHBIX
reOMEeTPUYECKUX Uryp.

Hcnonb3oBaTh TEPMHHOJOTHIO, CBSI3AHHYIO C yIJIaMHU: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMU: yrOJl, BEPIINHA, CTOPOHA, AMArOHajb; C OKPY)KHOCTBIO: paguyc, AUaMeTp,
HEHTP.

N3006paxars n3yueHHbIe reoMeTprueckre (Urypbl Ha HEIMHOBAaHHOM U KJIeTyaTroii Oymare
C TIOMOIIBIO IUPKYJISI U THHCHKH.

HaxonuTe IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TIOMOIIbIO JTUHEHKH,
CTPOUTH OTPE3KH 33J]aHHOM JJIMHBI; CTPOUTH OKPY>KHOCTD 3a/IaHHOTO pajinyca.

Hcnonk30BaTh CBOMCTBA CTOPOH U YIVIOB MPSIMOYTOJIBHUKA, KBAApaTa ISl UX MOCTPOCHUS,
BBIYMCIICHHS TUTOMIAIN U IEPUMETPA.

Boruncnsate nepuMeTp U Iiomaab KBaapara, IpsMOyroibHUKa, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ncie Guryp, n300pak€HHBIX Ha KJIeTdaroi Oymare.

[Tonb30BaThCsl OCHOBHBIMU METPUYECKUMU €AMHHUIIAMU W3MEPEHUs JUIMHBI, TUIOLIA/IN;
BBIpaXKaTh OJTHU €IUHUIIBI BEJTMYUHEI Yepe3 JIPyTrHe.

Pacnio3naBarpy mapasuienenumnen, KyO, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpUIMHA, pedpo,
rpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHUs MMapajuiesienurena, Kyoa.

Boeruncnsate 00bEM KyOa, mapauienenumnena mno 3aJaHHbIM HW3MEPEHHSIM, MOJIb30BaThCs
eAMHUIIAMU U3MEPEHUs 00bEMA.

Pemare HecnoxxHbIe 3a/laud Ha U3MEPEHUE T€OMETPUUYECKHUX BEIUYHH B MPAKTUUYECKUX
CUTYaITHsX.

[IpenMeTHBIE pe3ynbTaThl OCBOSHHS IPOrpaMMbl yUeOHOTO Kypca K KOHITY 0Oy4eHUs B 6
KJIACCE.

Yucna u éviuucnenusn

3HaTh U MOHUMAaTh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BUAAMHU YHCET U CIIOCOOAMU UX
3aMucy, NepexoIuTh (€CIU 3TO BO3MOXKHO) OT OIHOM (POPMBI 3aIllMCH YKcia K IpYyroi.

CpaBHMBaTh M YNOPSJOYMBATH Il€Nble YHCIa, OOBIKHOBEHHBIE M JIECATHYHBIE Ipoodwu,
CpaBHMBATh YKCJIAa OAHOTO U Pa3HbBIX 3HAKOB.

BbIinonHsATe, codyeras yCTHblE M IHCbMEHHBbIE NMPHUEMBI, apupMeTHYECKue IEHCTBUS C
HaTypaJbHBIMM W IEJbIMH  YHCJIaMH, OOBIKHOBEHHBIMH U  JACCATHYHBIMH  JIpOOSIMH,
MIOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMH YU CIIAMHU.

BoruncnsaTe 3HaUEHUS YUCIIOBBIX BBIPAKEHUH, BHITIOTHATH MPUKUAKY U OILIEHKY pe3yJbTara
BBIYUCIICHUM, BBIMOJIHATH NPeoOpa3oBaHMsl YMCIOBBIX BBIPAXCHWH Ha OCHOBE CBOWCTB
apuMeTUIECKUX JIeHCTBUM.

CoOTHOCUTH TOYKY Ha KOOpPAMHATHOW IpPSAMOM C COOTBETCTBYIOIIMM €W YHUCIOM U
n300paxarhb YKciia TOUKAMU Ha KOOPJAUHATHOM MPSAMOM, HaXOIUTh MOAYIb YHCIA.

COOTHOCUTB TOUKH B IIPSIMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAWHATAMH 3TOW TOUYKH.

OKpyIIsTH LIeTbIe YKCIia U IeCATUYHBIE APOOU, HAXOAUTh IPUOINKEHUS YUCEIL.



Yucnoevle u 0yKeeHHblIE BLIPAINICEHU

[Tonumare ¥ ynoTpeOnsiTh TEPMHUHBI, CBSI3aHHBIE C 3aMMCHI0 CTETICHH YHCIIA, HAXOIUTh
KBaJIpar ¥ Ky0 uncia, BBIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUH, COIEPIKALINX CTEIICHH.

[Tonp30BarbCs MpU3HAKAMU JICIIMMOCTH, PACKJIAIbIBaTh HATYPaJIbHbIE YKHCIIa HA IPOCTHIC
MHOXXHTEJIH.

[Tonmb30BaThCst MacITaboM, COCTABIISITh MMPOTIOPIIMU U OTHOIIICHUSI.

Hcnonbs3oBarh OyKBbI AJ11 0003HAUEHUS YHCEN MPHU 3aMIMCU MaTEeMaTUYeCKUX BbIPaXKECHUI,
COCTaBIIATH OYKBEHHBIC BBIPAKEHUS U (DOPMYIBI, HAXOAUTH 3HAYCHUS OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISAISI HEOOXOIMMBIE MTOJICTAHOBKHU U MPe0oOpa30oBaHMUs.

Haxonutbs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoguix 3adau

Pemars MHOTOIIIATOBBIE TEKCTOBBIE 334a49H ApU(PMETHIESCKIM CIIOCOOOM.

Pewate 3amaum, CBsA3aHHBIE C OTHOILIEHHWEM, MPONOPLHOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMU, PEIIaTh TPU OCHOBHBIE 33a49¥ HA JPOOH U IPOICHTHI.

Pewars 3amaun, cogeprxanue 3aBUCUMOCTH, CBS3bIBAIOIME BEIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, IeHa, KOJMYeCTBO, CTOMMOCTh, MPOHM3BOIUTEIBHOCTh, BpeMs, 00bEMa paboTHI,
UCIIONB3YA apu(MeTnyeckue NeUCTBUSA, OLEHKY, MPUKHJIKY, TOJIb30BaThCsl IMHULIAMU U3MEPEHUS
COOTBETCTBYIOIMX BEJTUYHH.

CocraBnaTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 3a/1a4U.

W3Briekats HHPOPMAIIHIO, TIPESICTABICHHYIO B TAOJIHIIAX, HA JIMHEHHOM, CTOJIOUATON WIIH
KpyroBOM JuarpaMmax, HHTEPIPETUPOBATh IIPEICTABIICHHbIE IAHHbIE, HCIIOIb30BaTh IaHHbIE IPU
pELICHUH 3a/1a4.

[IpencraBisaTh MHPOPMALIKIO C TOMOIIBIO TAONHUII, IMHEHHOU U CTOJIOUYATON JUarpamm.

Haznaonan ceomempus

[TpuBoauTh TpUMEpHl OOBEKTOB OKPY)KAIOIIEr0 MHpa, HUMEIIMUX (OopMy H3yudeHHBIX
TEOMETPUYECKHUX TUIOCKUX WM MPOCTPAHCTBEHHBIX (PHUTYp, IPUMEPHI PABHBIX M CHUMMETPHYHBIX
dburyp.

N3o0pakarb ¢ TOMOIIBIO LHUPKYISA, JUHEHKH, TpPAaHCIOPTHpPAa Ha HEJIWHOBAHHOW U
KJeT4aTod Oymare U3ydeHHbIE IUIOCKHE TeoMmeTpuueckue GuUrypsl U KOH(HUrypanuw,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThCsl TEOMETPUUYECKUMHU  TMOHSATHSIMH: PAaBEHCTBO  (UTYp, CHUMMETpHS,
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CAMMETPHEN: OChb CHMMETPHUH, LIEHTP CUMMETPHHU.

HaxoauTe BenWUYMHBI YIJIOB HM3MEPEHUEM C IOMOIIBID TPAHCIOPTHUPA, CTPOUTH YIIIbI
3aJJaHHOM BEJIMYMHBI, OJIb30BaThCA MPH PEIICHUU 3aJa4 IPaJyCHOW MEPO YIIIOB, paclO3HABAaTh
Ha yepTrexax OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIOU YIJIBL.

Beruucnsate AnuMHY JIOMaHOM, MEPUMETP MHOTOYTOJIbHHUKA, IOJH30BaThCS €IUHHUIIAMHU
M3MEPEHHUsI ITTUHBI, BbIpaXKaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 APyTHE.

HaxoauTs, uciomb3yst 4epTEKHbIE HHCTPYMEHTHI, PACCTOSIHUS: MEXKIY IByMsI TOUKaMH, OT
TOUYKH JI0 IPSIMOM, IJIMHY MTyTH Ha KBaJIpaTHOW CETKe.

Beruucnate 1iomanas  GuUryp, COCTABJICHHBIX W3 MPSMOYTOJIBHUKOB, HCIIOIh30BaTh
pa30OueHre Ha NPSIMOYTOJIBHUKH, Ha pPaBHbIE (QUTYpBI, JOCTpAaWBaHUE MO NPSIMOYTOJIBHHUKA,
MOJI30BaThbCSl OCHOBHBIMHU €MHUIIAMH W3MEPEHUS TUIOMIAAN, BBIpAXaThb OIHU €IUHMIIBI
M3MEPEHUs IUIOLIAN YePE3 IPyTHE.

Pacmo3naBath Ha MOJENSIX M M300paAXKEHUSX MUPAMUIY, KOHYC, ITUIMHAP, UCIIOJIH30BATh
TEPMUHOJIOTHIO: BepIIHa, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0pakars Ha KileTyaTon Oymare MpsIMOYTOJIBHBIN MapallIeIeuIIeI.

Breruncnsate 006EM MpsSMOYTOIBHOTO Tapajuieienuneia, Kyda, moib30BaThCsl OCHOBHBIMU
eAMHUIIAMHU U3MEpPEHUs 00bEMa;

Pemats HecnoXkHBIE 337a4M HA HAXOXKJIEHUE T€OMETPUUECKUX BEIMYHMH B MPAKTHUYECKUX
CUTYaIHsIX.

TEMATHYECKOE IINTAHUPOBAHUE



S KJIACC

No HaunmenoBanwme pasznenoB u tem | KomudecTo OnexTpoHHbIE (1TU(POBEIC)
/i IPOrPaMMBI JacoB o0pa3oBaTeIbHBIC PECYPCHI
1. HarypanbHbie uncna. [leiicTBus ¢ 43 bubmuoreka [IOK
HaTypaJIbHBIMU YHCIAMU https://m.edsoo.ru/7f4131ce
2. Harnsinnas reomerpust. JInnuu Ha 12 bub6moreka [IOK
TIOCKOCTH https://m.edsoo.ru/7f4131ce
3. OOBIKHOBEHHBIE IPOOH 48 bu6moreka [IOK
https://m.edsoo.ru/7f4131ce
4. Harnsinnas reomeTpusi. 10 bu6muoreka [IOK
MHOTOYTOJIbHUKH https://m.edsoo.ru/7f4131ce
5. Hecsatuanbpie Apoon 38 bub6moreka [IOK
https://m.edsoo.ru/7f4131ce
6. Harnsnnas reomerpust. Tena u 9 bubmoteka [JOK
(buUrypsl B IpOCTPAHCTBE https://m.edsoo.ru/7t4131ce
7. [ToBTOpeHue u 06001ICHIE 10 bubnuorexa [IOK
https://m.edsoo.ru/7t4131ce
OO011ee KOJIMYECTBO YaCOB 170
6 KJIACC
No Haumenosanue pa3nenos u teM | KonmuectBo DnexTpoHHbIE (LIUPPOBHIC)
/1 MIPOTPaMMBI 4acoB 00pasoBarebHbIE PECYPChI
1 HarypanbHbie uncna 30 bubnuoreka [IOK
https://m.edsoo.ru/7f414736
2 | Harmsanas reometpus. [Ipsimbie 7 bu6muotexa [JOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f414736
3 | Apobu 32 bubnuorexa [IOK
https://m.edsoo.ru/7f414736
4 | HamsnHas reometpus. 6 bubmuotexa LIOK
Cummerpust https://m.edsoo.ru/7f414736
5 | Beipaxenus ¢ OykBamu 6 bubnuotexa [{OK
https://m.edsoo.ru/7f414736
6 | HamsinHas reomerpus. @urypsol 14 bubnuotexa [IOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f414736
7 | IlonoxurenbHbIE U 40 bubnuorexa [IOK
OTpHULIATEIbHBIEC YNCTa https://m.edsoo.ru/7f414736
8 | [IpeacraBneHue JaHHBIX 6 bubnuorexa [IOK
https://m.edsoo.ru/7f414736
9 | Hamsinnas reomerpusi. @Urypsl B 9 bubnuotexa [{OK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 | IloBropenue, 0600IICHNE, 20 bu6muoreka [IOK
CHUCTEMaTH3aIIH https://m.edsoo.ru/7f414736
OO011ee KOJIMYEeCTBO YaCOB 170
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MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN
mpotokoior . 202 1. Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

npotokoi or . 202 1. Ne

COI''TACOBAHO

3aMecTUTeNb AUPEKTOPA

.y 2
(:K/fﬂ?ﬂf*&’f”’ "~ O.B. Kaymkuna
COI''TACOBAHO

3aMecTuTeNb AUPEKTOPa

~ 7
@@ gecesty”  (0.B. Kanukuna
COI''TACOBAHO

3aMecCTUTENb TUPEKTOpa

- 7
@@ bR O.B. Kanukuna

COTI'JTACOBAHO
3aMeCTUTENb JUPEKTOpa

COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYASA ITPOT'PAMMA
y4e0HOro Kypca

AJITEBEPA (FA30BBIH YPOBEHB)

JUIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

Exarepunoypr 2025



B crpykrype mnporpammel yueOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIETro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJAEp)KaTeIbHO-METONMYecKre TuHUM: «YHucna u
BBIYUCIICHUSY, «AJNTeOpanveckue BBIPAKCHHS», «YPaBHCHUS W HEPAaBEHCTBa», «DYHKIIHUNY.
Kaxc;[asl N3 3TUX COACPKATCIIbHO-MCTOAUICCKUX JIMHUHU Pa3BUBACTCA HA NPOTAKCHUN TpéX JICT
U3y4YCHHS Kypca, B3aMMOJICHCTBYsl C IPYTUMU €r0 JIMHUSAMH. B Xoie u3ydeHus yueOHOro Kypca
00y4aroMMCs IPUXOIUTCS JIOTUYECKH PACCYXKIaTh, UCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M € 3TUM B IporpamMmy yueOHOTO Kypca «Anredpay BKIIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3[eliax MaTeMaTHYeCKOro oOpa3oBaHHSA U
CHOCOOCTBYIOIIHE OBJIaICHHIO 00YYarOIIUMICS OCHOB YHHBEPCAIIBHOTO MaTEMAaTHIECKOTO SI3bIKA.
ConepkaTelIbHOH M CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTro Kypca «Ainredpa» SBISICTCS €ro
UHTETPUPOBAHHBII XapakTep.

CornacHo yueOHOMY IU1aHy B 7-9 Kilaccax u3ydaeTcst yueOHbIN Kype «Aaredpay, KOTOphIi
BKIIIOUACT CICIYIOIIUE OCHOBHBIC pa3lelbl  coluepykaHus: «Yucina U BBIYMCICHUS»,
«Anrebpanueckre BIPAKEHUS», « YPAaBHEHHS U HEPABEHCTBaY, «DYHKIIUNY.

COIEPXXAHHUE YYEBHOI'O KYPCA «AJITEBPA» (BA30OBBII YPOBEHD)

7 KJIACC

Yucna u éviuucnenus

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, IEpexoa OT OAHOM (opMbl 3amucu JIpobed K
apyroi. IToHsTHE panMOHAIBHOIO 4KCIIA, 3alCh, CPABHEHUE, YIOPSI0YMBAHUE PALMOHAIBHBIX
yucen. ApudmMeTrnueckue AeHCTBUS ¢ PaLMOHAIbHBIMU yuciamMu. Perienue 3aiad u3 peaabHOR
IIPAKTHKHU Ha YacCTH, Ha APOOH.

CreneHp ¢ HaTYpaJbHBIM IOKa3aTeleM: ONpeAeseHHue, Ipeodpa3oBaHue BbIPAXKEHUN Ha
OCHOBE ONpEACIICHHUS, 3aIiCh OOJbIIUX Yrced. [IporeHThl, 3anuch MPOIEHTOB B BUIE APOOH U
JIpoOu B BHJIE NPOLEHTOB. Tpu OCHOBHBIE 3a]laud Ha MPOLIEHTHI, PELICHUE 3a]ay U3 pealbHOU
IPAKTUKU.

[IpuMeHeHne MPU3HAKOB JEIIMMOCTH, Pa3I0KEeHHE HA MHOXKUTEININ HaTypalbHbIX YUCEL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIPSIMasi B 0OpaTHasi MPOIIOPLIHUOHATBHOCTH.

Anzebopauueckue sviparxcenus

[IepemeHHBIE, UNCIOBOE 3HAYEHHE BBIPAKECHMS C IEPEMEHHOW. JlOIMyCTUMBIE 3HAYEHMS
nepeMeHHbIX. [IpecTaBieHe 3aBUCUMOCTH MEX/1y BeTMUMHAMHU B BUIe GOpMyIIbl. Beruncnenus
no ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPaXKEHHH, TOXK/IECTBEHHO PABHbIE BbIPaKEHUS,
npaBuiIa MpeoOdpa3oBaHUs CyMM U MPOU3BEAECHUH, NMpaBUiIa PAaCKPHITHS CKOOOK M HMPUBEAECHUS
NOJOOHBIX ClIaraéMbIX.

CBoJiCTBa CTENEHU C HaTYpaJIbHBIM I10Ka3aTEIEeM.

OnHousneHs! 1 MHOrowieHsl. CTenenb MHOrowieHa. CiloXeHHe, BBIUNTaHUuE, YMHOKEHHE
MHOrowIeHOB. DOpMysbl COKPAIIEHHOTO YMHOMKEHUS: KBaJApaT CyMMBl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJApaToB. Pa3inokeHrne MHOTOWICHOB HA MHOKUTEH.

Ypasuenua u nepagencmea

VYpaBHeHME, KOpEHb YpaBHEHUs, ITpaBuia MPeoOpa3oBaHusl ypaBHEHUS, paBHOCUIBHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIIO KOPHEM JMHEMHOro ypaBHEHMS,
pellleHne JIMHEHWHBIX ypaBHeHUH. COCTaBlIEHHME YPAaBHEHMM IO YCJIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 33a4 C [IOMOIIbI YPaBHEHU.

JIuHeitHOE ypaBHEHHE C JIByMsl IEPEMEHHBIMH U ero rpaduk. Cucrema JBYX JTUHEHHBIX
ypaBHEHUW C ABYMs TEpeMEHHBIMH. PereHue cucteM ypaBHEHHH CIIOCOOOM TMOACTaHOBKH.
IIpuMepsl peleHrs TEKCTOBBIX 3a/1a4 ¢ ITOMOIIBIO CUCTEM YPaBHEHUM.

Dyukyuu

Koopannara Touku Ha npsmoi. YucnoBble NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKAMH KOOPJINHATHOU MPSAMOMN.

[IpsmoyronbpHas cuctema koopauHatr, ocu Ox u Oy. Abcuucca M OpJUHATa TOYKU Ha
KOOpIMHATHOM mockocTu. [lpumeps! rpadukos, 3agaHHbIX (opMyrnamu. UYreHue rpaduxos



peanbHbIX 3aBUcUMOcTel. [Tonstue dynkiuu. ['paduk pynknuu. CoiictBa Gpynkumii. JIuneitnas
bynkius, ee rpapuk. 'papux pyHkium y= | X . I'pacdmueckoe perieHre TMHEWHBIX YpaBHEHUH U
CHCTEM JIMHEHHBIX YPAaBHEHUM.

8 KJIACC

Yucna u éviuucnenusn

KBagparubiii kopeHb u3 uucina. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsaTuyHble
npUOIVKEHUST UPpalMOHANBHBIX Yncen. CBoiicTBa apu(METHUSCKUX KBAaJIPAaTHBIX KOPHEH U UX
IPUMEHEHHE K IPeoOpa30BaHUIO YMCJIOBBIX BBIPAKEHUM M BbIUUCIEHUSIM. JlelicTBUTENbHBIE
4UCIIa.

CreneHs ¢ LienbIM IT0Ka3aTeneM U ee cBoicTBa. CTaHAapTHAs 3alUCh YKCTIA.

Anzebpauueckue ¢vipasicenus

KBagparHblil TpexuwiieH; pa3ioKeHue KBaJpaTHOrO TPEXuIeHa Ha MHOXHUTEIH.

Anrebpanueckas aApoOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apobu. CroxeHue,
BbIUUTAHUE, YMHOXKCHHE, JleJIeHue anreOpanyeckux ApoOeil. PannoHanpHble BBIpaXEHUS U UX
peoOpa3oBaHueE.

Ypaeuenus u nepasencmea

KBanparnoe ypaBHenue, ¢opmyna KOpHEH KBajpaTHOro ypaBHEHHs. Teopema Buera.
Pemienne ypaBHeHU#l, CBOIAIIMXCS K JMHEHHBIM W KBaJapaTHbIM. llpocreiimue apoOHO-
palroHaIbHBIC YPAaBHEHHUS.

I'pacdmueckas uHTEpIIpeTalusi ypaBHEHUN C JIByMsl NIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUU C ABYMs IEPEMEHHBIMU. [ [pMepBI pelieHus: CHCTEM HEIIMHENHBIX YPaBHEHUH C ABYMS
HEPEMEHHBIMH.

Pemenue TekCcTOBBIX 3a/1a4 alireOpanyeckuM crocooom.

YucnoBele HepaBeHCTBA M HUX cBoiicTBa. HepaBeHCTBO ¢ OfHOM NepeMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIMHElHbIE HEpaBEeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JUHEWHBIX HEPABEHCTB C OJHON IIEPEMEHHOI.

Dyukyuu

[Tonsarue ¢ynkuun. O6nacTh onpeneneHuss U MHOKECTBO 3HauyeHUH (pyHkuuu. Criocoosl
3aaHus QYHKIIUH.

I'paduk ¢ynxiuu. YUrtenue cpoiicTB QyHknuu mno ee rpaduky. IIpumepsl rpaduxos
(bYHKITHH, OTpasKaIONINX peabHbIC IPOIIECCHI.

@DyHKIUY, ONMUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPONOPIHOHANIbHbBIE 3aBUCUMOCTH, MX
rpaduku. ®yukuun y = x2, y = x°, y =Vx, y = | x |. I'paduueckoe permenue ypaBHeHuit u cuctem
YpaBHEHUM.

9 KJIACC

Yucna u eviuucnenus

PanmonanpHble yncna, MppaloHaibHbIEe YnCiIa, KOHEUHbIE M OECKOHEUHbBIE JIECSITUUHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN; JIeHCTBUTENbHbIE 4YHCIAa KaK OECKOHEYHbIe
JeCATUYHbIE TpoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXK/1Y MHOXKECTBOM JI€HCTBUTENBHBIX
YuCeNl U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4uCeN, apu(MeTHUYeCKUe NEUCTBUS C AEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEIBHOCTH ITPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpubnuxeHHOE 3HAYEHUE BEIUYMHBI, TOYHOCTh NpHOMMKeHHs. OKpyIJIeHHEe YHuCell.
IIpuknka v OLIEHKA pe3yJIbTaTOB BBIYUCICHUMN.

Ypasnenua u nepasencmea

JInneiiHoe ypaBHeHuMe. PemieHne ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHM, CBOAAIIMXCA K  KBaJIpaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepbl pelleHHs ypaBHEHUN TpPETbed M 4YETBEPTOM CTENEHEN
Pa3IOKEHUEM HA MHOXKHUTEIIH.



Pemenne  npoOHO-pallMOHANIBHBIX  ypaBHeHWH.  PemieHne  TEKCTOBBIX  3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHHe C JByMsI MEepeMEHHBIMU U ero rpaduk. Pemienue cucreM OBYX JIHMHEHHBIX
YpaBHEHUH € JByMs IepeMEHHbIMU. PernieHue cucreM JBYyX ypaBHEHUMH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOil creneHu. ['paduyeckas uHTepIpeTalusi CUCTEMbl YpaBHEHH ¢
JIByMsI IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3a/1a4 aNredpandeckuM CrocoooMm.

UucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PemieHue cuctem JIMHEMHBIX
HEpaBEHCTB C OfHOW mnepemeHHOH. KBamparHele HepaBeHcTBa. I'padumueckas MHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DOYyHKIUH

KBanparnunas ¢ysknus, ee rpaduk u cpoiictBa. [lapabomna, KoOopauHATHl BEPLIMHBI
11apaboJibl, 0Cb CHMMETPUU IapadoJIbl.

I'paduku dyukumit: y = kx,y = kx + b,y = S,y = x3,y =+/x,y = |x| u ux cBoiicTsa.

Yucnoewvie nocnedosamenvnocmu

[TonsiTve YKMCIOBOI MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIIBHOCTH PEKYPPEHTHOM
dbopmynoit u popmyIoil n-ro ujaeHa.

Apudmernueckass W reoMmerpuyeckas —mporpeccuu. Dopmynbl  n-ro  4YJeHa
apuQMEeTUUECKOI U TEOMETPUIECKON IPOrPECCUil, CYMMBI MEPBBIX /1 YJICHOB.

N3o0pakeHne 4aeHOB apu(METHUECKOH M T€OMETPHUYECKOH NPOTpecCuil TOUYKaMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN 1 3KCTIOHEHIMANbHBIA POCT. CI0KHBIE MPOLIECHTHI.

HPEIMETHBIE  PE3YJIBTATBI OCBOEHHMs IIPOI'PAMMbBI  KYPCA
«AJI'EBPA» (BA3OBbBIN YPOBEHD)

[IpenmMeTHbIE pe3yapTaTbl OCBOEHMS IPOrpPaMMbl y4eOHOro Kypca K KOHILYy 00y4yeHus B 7
KJIACCE.

Ymucna v BbIYMCICHUSA

BbInonHsATe, codyeras yCTHbIE M IHCbMEHHBbIE NMPHUEMBI, apupMeTHYECKue IEHCTBUS C
palMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHUS YHCIOBBIX BBIPAXKEHHUH, MPUMEHATh Pa3HOOOpPAa3HbIE CIOCOOBI U
NpUEMBl  BBIUMCIEHMS] 3HAUEHUN JPOOHBIX BBIPAKEHUHM, COAEpXkAallUX OOBIKHOBEHHbIE U
JeCSITUYHBIE TPOOH.

[lepexoauth OT OfHOM (OPMBI 3aMCH YUCEN K ApYyroi (mpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb).

CpaBHMBaTh U yIOPAA0YMBATh PAllMOHAIbHBIC YUCIIA.

OxpyIsTh UnCIa.

BbINOMHATE NPUKHUIKY M OLEHKY pe3yJbTara BbIUMCICHHUH, OIEHKY 3HAYEHUH YMCIIOBBIX
BBIPAKCHUI. BBINOIHATE NEHCTBUS CO CTENEHSAMU C HaTYypaJIbHBIMU IOKa3aTeIsIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3jiokKeHUe Ha MHOXKUTEIN HATypaJIbHbIX YUCEIL.

Pemare mpakTHKO-OPUEHTHPOBAHHBIE 33Ja4M, CBA3aHHBIE C OTHOLICHWEM BEJIUYMH,
MPOMOPLUUOHAILHOCTHIO BETUYHH, MPOLIEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUs 3a1a4
C y4€TOM OrpaHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpuUBaeMbIX 0ObEKTOB.

Anzebpauueckue eviparceHus

Hcnonb3o0Barh anreOpanyecKyto TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTD €€ B IpoLecce
OCBOEHHUSI yueOHOT0 MaTepuaia.

Haxoauth 3HaueHMst OyKBEHHBIX BBIPRXKEHUH MPH 3aJaHHBIX 3HAUEHHX MePEMEHHBIX.

BoinonHsATe peoOpa3oBaHus 11eJI0r0 BbIPaKEHHUsI B MHOTOUIEH PHUBEIEHHUEM MOJOOHBIX
CJIaraeMbIX, pacKpbITHEM CKOOOK.



BoInonHATP yMHOXKEHHE OJHOWJIEHAa Ha MHOTOYWIEH M MHOTOYJeHa Ha MHOTOWIEH,
NPUMEHSTH (DOPMYIBI KBaJIpara CyMMBI M KBaJIpara pa3HOCTH.

OcCymiecTBIATh Pa3ioKeHUE MHOTOWICHOB HAa MHOXHUTENIH C MOMOIIBI0O BBIHECEHHUS 3a
CKOOKHM OOIIEero MHOXMHTEINS, TPYNIUPOBKU CJaraeMblX, MPUMEHEHHsI (OpPMYI COKpAIIEHHOTO
YMHO)KEHUS.

[TpumensTh mpeoOpa3oBaHUS MHOTOWICHOB JUJIsl PEIICHHsS pPAa3JIMYHBIX 3a/Jad W3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKH.

Vcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJbHBIMH IOKa3aTeNsIMU ISl TPeoOpa3oBaHuUs
BBIPAXKCHUM.

Ypasnenus u nepasencmea

Pemarpy nuHeliHbIe ypaBHEHUS C OHOM NMEpPEeMEHHOM, MPUMEHss MpaBuia Iepexona OT
UCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY eMy. I[IpoBepsiTh, sBIsS€TCA 1M YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduyecKre METOIBI IPH PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupats mpuMepsbl ap YUCE, ABISIOIUXCS pelIeHHEeM JTMHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH, TIOJIB3YSICh IPa)uKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUSI.

Pemare cuctembl NByX JHMHEWHBIX ypaBHEHHI C AByMs NEpEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocraBiaTh W pemiath JUHEHHOE ypaBHEHHE WM CUCTEMY JUHEHHBIX ypaBHEHUU IO
YCIOBUIO 33Ja4M, HHTEPIPETUPOBAThH B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJyYEHHBIN
pe3ynbTar.

Dyukyuu

N300paxare Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOLIWE 3aJlaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, WHTEpBaJlbl, 3alKCbIBaThb YHCJIOBBIE IPOMEXYTKH Ha
anreOpanvdecKkoM si3bIKE.

Otmeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTh
rpaduxu nuHedHbIX QyHKIUA. CTpouTh Tpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TOMOIIBIO (QYHKIHMHA H3BECTHBIE 3aBHCHUMOCTH MEXIY BEIMYMHAMMU:
CKOpPOCTb, BpEMS, PACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTbH, NPOU3BOAUTEIBHOCTb, BPEMH,
00BEM paboTHI.

Haxoaute 3HaueHne GyHKLINU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmars rpaduyeckuii coco0 MpeACTaBICHUS U aHalu3a WH(OpMAIMKU, U3BIIEKaTh U
UHTEPIPETHPOBATh UH(OPMALINIO U3 TPAPHUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

INPEJMETHBIE PE3YJIBTATBI ocBoeHus mporpamMMbl y4eOHOrO Kypca K KOHILY
obyuenus B 8§ KJIACCE.

Yucna u eviuucienun

Hcnonb3oBaTh HayadbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYIVICHHS M BBIYHCICHUH, HM300pa)kaTh EHCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPAVHATHOW IIPSIMOA.

[IpuMmeHsITh TOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOOUTh KBaJpaTHBIC
KOPHH, UCTIONB3YsI TTPU HEOOXOAUMOCTH KAJIBKYIISITOP, BBITOIHSITH MPE0Opa30BaHUs BHIPAKEHUM,
COJIeprKallluX KBaJApaTHbIE KOPHU, UCTIOIb3YS CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJBITUX M MaJIbIX YHMCENI C MOMOIIBIO JCCATHYHBIX ApoOeH
creneHeit uucia 10.

Anzebpauueckue 6blparx;cenus

[IpuMeHsITh TOHATHE CTENEHH C IIeNbIM TOKa3aTeleM, BBIMOIHATh MPeoOpa3oBaHuUs
BBIPOKEHUM, COIEPIKAIIMNX CTEMEHH C IETBIM MTOKa3aTeseM.

BEIOTHATE TOXIECTBEHHBIE MPEOOpa3OBaHUsl PALMOHANBHBIX BBIPAKEHUN HA OCHOBE
MpaBWJI ICUCTBUI HaJl MHOTOWICHAMH H alTeOpandecKuMH JPOOSIMH.



PackianpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEITH.

[TpumeHsaTH IpeoOpa30BaHMs BRIPAKCHUN [T pEIICHUS Pa3TUYHbIX 3a71a4 U3 MaTeMaTHKY,
CMEKHBIX MPEIMETOB, U3 PEATbHON NPAKTUKH.

Ypaeuenus u nepasencmea

Pemrarp mHeiHBIC, KBaIpaTHBIE YPABHEHHS M PAIlHOHAILHBIC YPABHEHHS, CBOISIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C IByMS IIEPEMEHHBIMHU.

[TpoBoaMTE MpocCTeiiine UCcCaeI0OBaHUsl YPAaBHECHUI U CUCTEM YPaBHEHHIA, B TOM YHUCIIE C
NpUMEHEHHEM rpauuecKux MpeacTaBIeHni (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WU CUCTEMa
YPaBHEHHI PEUICHHUS, €CITU HMEET, TO CKOJIBKO, U TIpoYee).

[lepexoquTh OT CIIOBECHOH (OPMYIHPOBKM 3agadu K e€ anreOpanyeckod MOIenu ¢
IIOMOII[I0  COCTaBJICHUS YPAaBHEHHS WM CHCTEMbl ypPaBHCHHW, WHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOJTYyYECHHBIH PE3yJbTaT.

[TpuMeHsTh CBOMCTBA YHCIOBBIX HEPABECHCTB LISl CPABHEHUS, OIICHKH, PellaTh JTHHEHHBIC
HEpaBEHCTBA C OJHOW IEPEeMEHHOW M MX CHCTEMBI, JaBaTh TpadUUECcKy0 HILTIOCTPAIUIO
MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[ToHMMaTh ¥ MCIIOJIB30BaTh PYHKIIMOHAILHBIC TOHSATHUS U A3bIK (TEPMUHBI, CHMBOJIMYCCKUEC
0003HaYCHUs); ONPEICIIATh 3HaueHUEe (PYHKIIMHU 110 3HAYCHHUIO apTyYMEHTA; ONPEACIsAThH CBOHCTBA
byukuuu no ee rpaduky;

Ctpouth TrpaduKu 31€MEHTApHBIX (QYHKIHMA BUAa Yy = S, y=x%y=y%y=+x,y=

|x|; omuchIBaTH CBOWCTBA YHCIOBOM (DYHKIIUU IO €€ TpaduKy.

HNPEAMETHBIE PE3VYJIBTATDBI ocBoenust mporpaMMbl y4yeOHOro Kypca K KOHILY
o0yuenus B 9 KJIACCE.

Yucna u éviuucnenusn

CpaBHMBaTh U YIOPAA0UMBATh PALlMOHAIbHBIE U UPPALlMOHAJIBHBIE YHCIIA.

BoinonHaTe apupMeTnueckue JeiCTBUS ¢ pallMOHAIBHBIMU YHCIAMH, COYETasl yCTHBIE U
NUCbMEHHBIE IPUEMBI, BBITIOIHATH BBIYMCICHUS C UPPALMOHATBHBIMH YHCIAMHU.

HaxonuTe 3HaueHUs cTeneHel ¢ LeabIMU MOKa3aTeIsiMU U KOPHEH, BBIUYUCIIATH 3HAYECHUS
YHCIJIOBBIX BBIPAXKEHUH.

OxpymIsTh JEHCTBUTENIbHBIE YHUCIIA, BBINOJHATH NPUKHUAKY pe3yJabTara BbIUYHCIECHUH,
OLICHKY YHCJIOBBIX BBIPa)KEHUH.

Ypaeuenus u nepasencmea

Pemarp nuHeWHBIE W KBaJpaTHble YypaBHEHMS, YpaBHEHUS, CBOJALIMECS K HUM,
npocTreinme JpoOHO-paloOHaAIbHbIE YPABHEHHUS.

Pematb cuctembl AByX JMHEWHBIX YPaBHEHUI C IByMs MEPEMEHHBIMH M CHUCTEMBI JIByX
YpaBHEHUH, B KOTOPBIX OIHO YpaBHEHHUE HE SBISETCS JINHEHHBIM.

Pemath TekcTOBblE 3ajaud  aJreOpandecKMM CIIOCOOOM C TIOMOUIbIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHHH C ABYMS IEPEMEHHBIMU.

IIpoBonuTh NpoCTENIINE UCCIIEAOBAHNS YPABHEHUI U CUCTEM YpaBHEHHII, B TOM YHUCIIE C
PUMEHEHHEM TpadUUeCcKuX MpeICTaBIeHUH (YCTaHaBINBATh, UMEET JIN ypaBHEHUE UM CHUCTEMA
YpaBHEHM peLIeHUs, €CIIU UMEET, TO CKOJIbKO, U IpoYee).

Pemare nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHHe
HEPABEHCTB HA YHCJIOBOM NPSMOM, 3alMChIBaTh PEIIEHNE C IIOMOIIBIO CUMBOJIOB.

Pemare cuctembl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paXkaTh PELICHWE CHCTEMbl HEPAaBEHCTB HAa YMCIIOBOM MPSMOW,
3aIMChIBATh PELIEHUE C MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELIEHUH Pa3IMUHBIX 3a]1ad.

DOyHKIUH



Pacrnio3naBath (GyHKITMHN N3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIIOJIOKEHHE Ha
. . k
KOOPJIMHATHOM TMJIOCKOCTH rpadukoB ¢yHkumii Buga: y = kx,y =kx + b,y = oY= ax? +

bx +c, y=x3y=+/x,y = |x| B 3aBucuMocTH OT 3HaueHMii KO>(Q(HIMEHTOB; ONHUCHIBATH
CBOHWCTBa (DyHKIIMIA;

Ctpouth U HM300pakaTb CXEMaTHYECKU IpaUKd KBaJApaTUUYHbIX (DYHKLMH, ONUCHIBATH
CBOWCTBA KBaPaTHUHBIX (PYHKIIHIA 10 UX rpaduKam;

Pacnio3HaBarh  kBajgpaTHuHyl0 (yHKOMIO 10 GopMmyae, NPUBOIUTH  NPUMEPHI
KBaJ[paTUYHBIX (DYHKIMN U3 peanbHOM KU3HH, (GU3UKU, TEOMETPUH.

Yucnoevie nocnedosamenvsnocmu u npozpeccuu.

Pacrnio3naBarh apu(p)METHYECKYIO 1 TEOMETPUUYECKYIO MPOTPECCUU MPH Pa3HBIX CIIOCO0ax
3aJlaHuUs.

BBIMONHATE BBIUMCIIEHUS] C UCMOJNB30BaHUEM (POPMYJI N-ro WieHa apu(METHUECKON U
reOMETPUUYECKOM MPOrpeccuii, CyMMbl IEPBBIX N YWICHOB.

N300paxarp 4ieHbl 10CIE10BATEIbHOCTH TOUKAaMHU Ha KOOPANHATHOM IIOCKOCTH.

Pemiars 3aa4un, cBA3aHHbIE C YHCIOBBIMU I10CJIEA0BATEIbHOCTIMHU, B TOM YHCIIE 3aJa4H U3
peanbHOMN KU3HU (C UCIOIb30BAaHUEM KAJIBKYIATOPA, LU(POBBIX TEXHOJIOTHUH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue paznenoB u tem | KomnuectBo DneKkTpoHHbIE (IUPPOBHIL)
/o IPOTrPaMMBI 4acoB o0pa3oBareibHbIe PECYPChI
1 Yucna v BBIYHUCIICHHUS. 25 bub6moreka [IOK
PanmonansHble yncna https://m.edsoo.ru/7f415b90
2 | AnreOpanyeckue BbIpaXKeHUs 27 bubmuotexa LIOK
https://m.edsoo.ru/7f415b90
3 | YpaBHEHHUs U HEPABEHCTBA 20 bubmuotexa LIOK
https://m.edsoo.ru/7f415b90
4 | KoopauHatel ¥ rpaduKH. 24 bu6muotexa [JOK
DyHKIUU https://m.edsoo.ru/7f415b90
5 | [HoBropenue u o600IIEHNE 6 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
OO11ee KOJIMYECTBO YacOB 102
8 KVIACC
Ne HaumenoBanue paznenoB u tem | KomndectBo DneKkTpoHHbIE (IUPPOBHIE)
/1 IPOTPaMMBI 4acoB o0pa3oBarebHbIe PECYPChI
1 | Anrebpandeckue BbIpaKEHHUS. 10 bubmuotexa [{OK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
2 | Yucna u Beraucienus. CTerens ¢ 9 but6moreka [IOK
I[EJIBIM TOKa3aresieM https://m.edsoo.ru/7f417af8
3 | YpaBHEHHUs U HEPABEHCTBA. 10 bubnuoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
4 Oynkuuu. OCHOBHbBIE TOHATUS 7 bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
5 Yucna ¥ BEIYUCICHUS. 12 bubmmoreka [IOK
KBanparHbie kKopHU https://m.edsoo.ru/7f417af8
6 | Anrebpanueckue BbIpayKEHHS. 7 bubnuorexa [JOK
KBanparHsblil TpéxusieH https://m.edsoo.ru/7f417af8
7 | YpaBHEHMS U HEPABEHCTBA. 12 bubnuorexa [JOK
KBanparHblie ypaBHEeHUs https://m.edsoo.ru/7f417af8
8 | ®ynkuuu. Yucnoble GyHKIMU 16 bubmunoreka [JOK
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Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
n/n IPOrPaMMBI 4acoB 00pasoBarebHbIE PECYPCHI
https://m.edsoo.ru/7f417af8
9 | YpaBHEeHUA U HEPABEHCTBA. 13 bubmuoreka [IOK
Cucrembl ypaBHEHH https://m.edsoo.ru/7f417af8
10 | [ToBTOpeHue u 0600IICHIE 6 bub6moreka [IOK
https://m.edsoo.ru/7f417af8
O6111ee KOJIM4eCTBO 102
9 KJIACC
No HaumenoBanue paznenoB u tem | KonndectBo DOnexTpoHHbIC (1TU(POBHIC)
/i IPOTrpamMMBbl 4acoB o0pa3oBareIbHBIC PECYPCHI
1 Yucna u BEIYKCIICHUS. 9 bu6moreka [IOK
JlelficTBUTENbHBIC YnCTa https://m.edsoo.ru/7f419d08
2 VYpaBHEHUA 1 HEPABEHCTBA. 14 bubmuoreka [IOK
YpaBHEHUS C OJTHOM MEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 bubmuotexa [JOK
Cucrembl ypaBHEHU https://m.edsoo.ru/7t419d08
4 VYpaBHEHUS 1 HEPABEHCTRBA. 16 bu6muoteka [JOK
HepaeHncra https://m.edsoo.ru/7f419d08
5 OyHKIUH 16 bu6muoreka [IOK
https://m.edsoo.ru/7f419d08
6 YucnoBbIe IOCIEN0BATEILHOCTHU 15 bu6muoreka [IOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 0600mEeHNE, 18 bu6moteka [JOK
cucTeMaru3anys 3HaHU! https://m.edsoo.ru/7t419d08
O0111e€ KOJIMYECTBO YacOB 102
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C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB
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PACCMOTPEHO
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cpok ocBoeHus: 3 roaa (7-9 kiacc)
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VYuebnsiii kypc «l'eoMeTpus» BKIIOYAET CIACAYIOIIME OCHOBHBIC Pa3/ielibl COACPKaHUS:
«[eomerpuueckue ¢Urypsl M UX CBOHCTBa», «VI3MepeHHE TeOMETPUYECKHX BEITUUUHY,
«/lekapToBBl ~ KOOpPAMHATBl HAa  IUIOCKOCTH», «BeKkTopbl», «/IBHKEHHMS  IIIOCKOCTH»,
«[IpeobpazoBanus mogoOUs».

COILEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS»

7 KJIACC

Hauanbuble nonsitust reomerpuu. Touka, mpsmMas, OTpe3oK, Jiyd. Yros. Buael ymios.
Beprukanbuele u  cMexHble yrmiel.  buccektpuca ymia. JlomaHas, MHOrOyrojbHUK.
[TapaninenbHOCTb U NEPHEHIUKYISIPHOCTD IPSIMBIX.

Cummerpuunble  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CcHUMMETpUHU. [Ipumepsl
CUMMETPHUHU B OKPY>KAIOILIEM MUDE.

OcHOBHBIE TOCTPOCHHUS C TOMOIIBIO LIUPKYIIS U TUHEHKU.

Tpeyronsauk. Beicota, Menuana, 6uccekTpuca, UX CBOICTBA.

PaBHOOEIpEeHHBII 1 PAaBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpU3HAKUM PABHOOEAPEHHOTO TpeyroibHUKA. llpu3Hakum paBeHCTBA
TPEYTOJILHUKOB.

CBolicTBa M IpHU3HAKU NapajuleabHBIX MpsMbIx. CyMMa yriioB TpeyrojibHuka. BHemrHue
VIIIbI TPEYTOJIbHUKA.

[IpsimoyronbHbId TpeyroibHUK. CBOWCTBO MeEIMAHbl MPSMOYTOJIBHOTO TPEYroJIbHUKA,
NPOBEIACHHOW K THUMNOTeHy3e. [Ipu3Hakum paBeHCTBa MPSMOYTOJBHBIX  TPEYroJIbHHUKOB.
[TpstMOyronbHBIN TPEYTOJBbHUK ¢ yIIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JIMHE JIOMaHOi,
TeopeMa 0 OoJbIleM yriie ¥ O0JbILIe CTOpOHE TpeyroyibHUKA. [leprnenuKkymsap u HaKJIOHHas.

I'eomeTrpuueckoe mecTo Touek. buccekTpuca yrma u CepeqUHHBIA MEPHEHIUKYIIp K
OTpE3Ky KaKk FeOMETPUUYECKHE MECTa TOUEK.

OxkpyXHOCTb W KpYI, XOpJa M JuaMeTp, UX CBoiicTBa. B3ammHOe pacmonoxeHue
OKpPYKHOCTH U npsimoii. KacarenbHast ¥ cexyinas K OKpy>kHOCTU. OKpyHOCTb, BHUCaHHAsI B yToJl.
Bricannas u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipexyronpHuku. [lapaminenorpaMM, €ro Nnpu3HaKd M CBOMCTBA. YacTHbIE ciydau
napauieorpaMMmoB (TPSIMOYTOJIBHUK, PoMO, KBajpaT), UX MpH3HAKW M CBoicTBa. Tpamenus,
paBHOOOKas Tparenus, ee CBONCTBa U Npu3Haku. [IpsimoyronbHas Tpaneuus.

Meton ynBoenus Mmenuansl. lleHtpansHas cummerpus. Teopema daneca n Teopema o
IPOMOPLMOHANIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojbHUKA U Tpaneuuu. L{eHTp Macc TpeyroibHUKa.

[Tono6ue TpeyronpHUKOB, KodhduieHT nomxodus. [IpusHaku mogo0ust TPEYroabHUKOB.
[TpuMeHeHne Mog00Us IPU PEIIEHUH PAKTUYECKUX 3aj1ad.

CaoiicTBa momaaei reometpuyeckux ¢uryp. @opmyinsl Uil MIOLMEAAN TPEYTOJIbHUKA,
napasesnorpaMma, pom6a u Tpaneuuu. OTHOLIECHHE TUIOIAAeH NOAOOHBIX UTyp.

Boruncnenue miomazei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[lucdaropa. IIpumenenne teopemsl [ludaropa mpu pemeHuH MPaKTUIECKUX
3a/1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yIjla NPsSMOYIOJBHOTO TpeyronbHHKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. Tpuronomerpuueckue pynknuu yrios B 30°, 45° u 60°.

Bnucannble ¥ LEHTpabHBIE YIJIbI, YTOJ MEXJY KacaTeJbHOW U XOpAOW. YIIIbl MEXAY
XOpJlaMU M CeKYIIMMHU. BrircaHHble U ONMHMCaHHbIE YEThIPEXYTroIbHUKHU. B3auMHoe pacnonoxenue
IByX okpykHOocTell. Kacanue okpyxxnocteil. O01ue kacaresibHble K ABYM OKPY>KHOCTSIM.



9 KJIACC

Cunyc, kocuHyc, TaHreHc ymioB oT 0 go 180°. OcCHOBHOE TPUIOHOMETPUYECKOE
TOX1ecTBO. DOPMYIbI IPUBEICHMSL.

Pemienue TpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. Pemenue
IPAaKTUYECKHX 33714 C UCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogobus. [Tonodue cOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema o npou3sBeIeHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTre KacaTeIbHOM.

Bekrop, anuHa (MOmynb) BEKTOpa, COHANPABICHHBIE BEKTOPbI, MPOTHUBOINOJIOKHO
HalpaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallUU HaJ
BeKTOpaMHu. Pa3noxeHne BeKTopa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHarsl BeKTOpA.
CKaJISIpHOG MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC AJId HAXOKACHUA NJIMH U YITIOB.

JlekapToBbl KOOpPAMHATBl Ha IUIOCKOCTU. YpaBHEHMs HpPSIMOM U OKPY)KHOCTH B
KOOpAHMHATAaX, IEPECEUCHNE OKPYKHOCTEH U MPSAMBIX. MeTO1 KOOPAWHAT U €T0 IPUMEHEHHE.

IIpaBusbHBIE MHOTOYTOJIBHUKH. J{7IMHA OKpyKHOCTH. ['patycHas u paauaHHasi Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy:KHOCTel. [1imomane kpyra, ceKropa, CErMEHTA.

JIBM>KEHMSI INIOCKOCTU U BHYTPEHHUE CUMMETPHUH (PUTyp (31€MEHTapHbIe IPEICTABICHUS).
[TapannensHblii iepeHoc. [loBopoT.

HNPEAMETHBIE  PE3VJIIBTATbI OCBOEHHSA  YYEBHOI'O KYPCA

«TEOMETPHSI» (FA30BI YPOBEHD)

HNPEAMETHBIE PE3VYJIBTATDBI ocBoenust mporpaMMbl y4yeOHOro Kypca K KOHILY
oOyuenus B 7 KJIACCE

Pacrio3naBarh UM3ydeHHBIE TEOMETPUYECKHE (QUTYPBI, ONPENETsATh WX B3aUMHOE
pacnoiokeHue, n300paxarb reoMeTprUIecKue (PUTYphI; BBIIOIHATH YEPTEKU M0 YCIOBHIO 3a/1a4H.
N3MepsATh NTMHEHHBIE W YITIOBBIE BEJIMYMHBI. Pemare 3aaud Ha BBIYHUCICHUE JJIMH OTPE3KOB H
BEJIMYMH YIJIOB.

Jenarb rpyOylo OIEHKY JIMHEHHBIX M YIVIOBBIX BEJIWYUH MPEIMETOB B PEabHOM JKU3HH,
pa3MepoB MPHUPOTHBIX 00bEKTOB. Pazinnyars pazMepsl ITHX 00BEKTOB MO MOPSIKY BEIUYNHBIL.

CTpouTh 4epTEKH K TECOMETPUICCKUM 3aa4aM.

[Tonb3oBaTbCsl MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIONB30BaTh IPU3HAKA U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOAUTE TOTUYECKHUE PACCYKAEHHUS C UCITOJIB30BAHUEM TEOMETPUUYECKUX TEOPEM.

[Tonp30BarbCsl MpU3HAKAMH PABEHCTBA NPSIMOYTOJbHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEIUaHbl, MPOBEJACHHOW K THUIIOTEHY3€ IMPSMOYIOJbHOTO TPEYrojbHUKA, B PELICHUU
T€OMETPUYECKHUX 3a/1a4.

Omnpenenars MapanieNbHOCTh MPSIMBIX C TOMOIIBIO YIVIOB, KOTOpPbIe 00pa3yeT ¢ HUMHU
cekymiasi. Onpeaenarh napajiieTbHOCTh MPSMBIX C TMTOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJTHOM IIPSIMOM 10 TOYEK APYTOH MPSMOH.

Pemars 3amaun Ha kieTyaroi Oymare.

[IpoBOnUTH BBIUYMCIEHHUS W HAXOAUTH YHCIOBBIE M OYKBEHHBIE 3HAYCHHS YIJIIOB B
TEOMETPUYECKUX 3a/1a4aX C UCMOJIb30BAHUEM CYMMbI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB yII0B, 00pa30BaHHBIX MPH NEPECEUCHHUH ABYX MapaUIeNbHBIX MPSAMBIX ceKylel. Pemars
MPAKTUYECKHUE 33/1a9M HA HAXOXKJICHHUE YIJIOB.

Brnagets moHATHEM reOMETPUYECKOTO MECTA TOUEK. YMETh OMPEIENSITh OMCCEKTPUCY YIIIa
Y CEpEIMHHBIN MEPHEHIUKYIIAP K OTPE3KY KaKk T€OMETPUUECKHE MECTA TOUEK.

®opMyaupOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
MOJIb30BAThCSl UX CBOMCTBAMU. YMETh IPUMEHSTh 3T CBOMCTBA IIPHU PEIICHUU 3a/1a4.

Bragets moHsATHEM ONMHMCAHHOW OKOJO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh HaXOIWUTh €€
ueHtp. [lomp3oBarbes pakTaMu 0 TOM, UTO OMCCEKTPHUCHI YITIOB TPEYTroJbHUKA TIEPECEKAIOTCS B
OJTHOM TOYKE, U O TOM, YTO CEPEOUHHBIE MEPHEHIUKYISAPbl K CTOPOHAM TpPEYroJbHUKA
MEePECEKAOTCA B OJJHOM TOUKE.



Brnanerr nmoOHSATMEM KacaTe€IbHOW K OKPY)KHOCTH, TOJB30BaThCAd TEOPEMOM O
NEepPHEHANKYISIPHOCTH KacaTeIbHOU U paJnyca, IPOBEICHHOTO K TOUKE KacaHUsl.

[lonp30oBaTbCsi NPOCTEUIIMMH TIE€OMETPUYECKUMHU HEPaBEHCTBAMH, IIOHUMAThb UX
IIPaKTUYECKHUM CMBICIL.

[IpoBOOUTE OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUSI C IIOMOILBIO HUPKYIIS U JIMHEUKH.

HNPEAMETHBIE PE3VYJIBTATBI ocBoeHus nporpammbl y4eOHOro Kypca K KOHILY
o6yuenus B 8 KJIACCE.

Pacrio3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYIOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BaThCs MX
CBOMCTBAMH IIPU PEIICHUH F€OMETPUUYECKUX 3a1ad.

IIpuMeHsATh CBOHCTBA TOYKHM IEPECEUEHUs MeEAMaH TpPEYyrojibHUKa (LIEHTpa Macc) B
pellIeHnN 3a1ay.

Brnaners noHaTueM cpeiHel JMHUU TPEYrojbHUKA U Tpaleluy, IPUMEHITh UX CBOWCTBA
IIpU pPEIIeHUM TreomeTpudeckux 3anad. l[lomp3oBarbcs Teopemoit ajeca U TEOPEMOU O
IPONOPLHUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PELICHUs MPAKTHUECKUX 3a/au.

[IpumensTh pU3HAKK 11000US TPEYTOJBbHUKOB B PEIIEHUN T€OMETPUYECKUX 3aa4.

[Tonb3oBarbest Teopemoit Iludaropa nas pemieHus reoOMETPUYECKUX U MPaKTUUYECKUX
3aga4. CTpOUTh MaTeMaTHUYECKYI0 MOJIENIb B IMPAKTUYECKUX 3aJadax, CaMOCTOSTEIbHO JeJaTh
YepTeX U HaXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

Brnaners NMOHATHSAMHU CHUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro yrjia HpSMOYrojbHOIO
TpeyrojbHUKa. [1071p30BaThCsl STUMU MOHATUSAMU JJIS1 PELIECHUS PAKTUYECKUX 3a1a4.

Bbruucnare  (pazauuHbIME - cioco0amM)  IUIOIIAJb  TPEYrojJbHUKA M IUIOLIAIU
MHOTOYTOJIBHBIX (DUTYp (TIOJIB3YACH, T1Ie HEOOXOAUMO, KAIBKYISTOPOM). [[pUMEHSTh OTydeHHbIE
YMEHUS B IPAKTUUYECKUX 3ajadax.

Bnagerp MOHATHSAMHM BIMCAaHHOTO M LIEHTPAJIBbHOIO YIVIA, MCIOJb30BaTb TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIVIaX MEX/ly XOp/laMu (CEKYLIMMM) U YITIe MEXKAY KacaTeJIbHON U XOp10i ipu
pELIEHUH T€OMETPUYECKUX 3a1ad.

Brnaners NOHATHEM ONMMCAHHOTO YETHIPEXYTOJbHMKA, PUMEHSATh CBOWCTBA ONHUCAHHOIO
YEeTBIPEXYTOJIbHUKA [P PEIIEHUN 3a/1ay.

IIpuMeHsTh MONMY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MareMaTH4eCKUE MOAEIN AJIs
3a/1a4 peajbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHUEM OA00US U
TPUTOHOMETPHUH (IIOJIB3YACH, IJIe HEOOXOAUMO, KaTbKYIATOPOM).

HNPEAMETHBIE PE3VYJIBTATBI ocBoenust mporpammbl yueOHOro Kypca K KOHILY
o0yuenus B 9 KJIACCE.

3HaTh TPUTOHOMETpPUUYECKHE (QYHKIMHM OCTPBIX YIJIOB, HAXOAUTh C WX IOMOUIbIO
pasMYHbIE  JJIEMEHTHl  NPSIMOYTOJBHOTO  TPEYTrojbHHKAa  («pelieHHe  MPSIMOYTOJbHBIX
TPEYroJbHUKOBY). HaxonuTh (c MOMOIIBIO KaJdbKYISITOpA) JUIMHBI M YIIbI JJI HETAOIMYHBIX
3HAYEHUN.

[Tonb30Barbes GopMynaMy NPUBEACHNUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOKIECTBOM
JUISL HAXOXKJIEHUSI COOTHOILIEHNI MEXly TPUTOHOMETPUUECKUMH BETUYHHAMH.

Hcnonp30BaTh TE€OPEMBbI CHHYCOB U KOCHUHYCOB JUISl HAXOXACHUS Pa3IMUHBIX 3JIEMEHTOB
TPEYroJbHUKA («pELICHHE TPEYroJIbHUKOBY), MPUMEHATh UX MpPU PELICHHH TI'€OMETPHUYECKUX
3ajad.

Brnanets nonstusiMu npeoOpa3oBaHus Mo100us1, COOTBETCTBEHHBIX 2JIEMEHTOB MOAOOHBIX
¢uryp. Iloap3zoBarbes cBOMCTBaMU OO0 MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH TUHBI U
HaXOAMUTh YIIIbl Y MOA00HBIX (uryp. [IpuMeHsaTh cBONCTBA MOAOOMS B MPAKTUUYECKUX 3a7adax.
YMeTh NpUBOAUTH TPUMEPHI MOJOOHBIX (GUTYDP B OKPYXKAIOIIEM MHUPE.

ITonp30BaTbCsl TEOpEMaMu O MPOU3BENEHUM OTPE3KOB XOpA, O INPOU3BEIEHUHM OTPE3KOB
CEKYIIHX, O KBaJpare KacaTeIbHOM.



[Tonmp30BaThCsl BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUH M (U3UYECKUH CMBICI,
NPUMEHSTh UX B PEIICHHH TEOMETPHUYECKMX M (u3mueckux 3amad. [IpuMeHSATh CcKaasipHOE
MIPOU3BEJCHUE BEKTOPOB JIJIsl HAX0XKICHHUSI IJTUH U YIJIOB.

Ilonp30BaTbCsi METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B pEIICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Branets nmoHATHSMU MPaBUIBHOIO MHOTOYTOJIBHUKA, JJUHBI OKPYXHOCTH, JUIMHBI IyTH
OKPYXHOCTHM M paJMaHHOM MeEpbl yIila, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acTem.
[IpuMeHsTh MOTyYEeHHBIE YMEHUS B IPAKTUYECKUX 33]1a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETpUM (QUTYp, TPUMEHATh JBHUXKEHHS TUIOCKOCTU B
IIPOCTEUIINX CIIydasiX.

[IpuMeHATh NOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MareMaTH4eCKUe MOJAEIU IS
3a[a4 peaqbHON KU3HU U MIPOBOIUTH COOTBETCTBYIOIINE BRIYMCICHHS C IPUMEHEHHEM MTO100us U
TPUTOHOMETPUUYECKUX PYHKIUN (TIOTB3YACH, TI€ HE0OX0IUMO, KAIbKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pasznenos u rem | KonudecTBo OneKTpoHHbIE (IU(POBLIE)
/1 IPOTrPaMMBI 4acoB 00pasoBarebHbIE PECYPChI
[Ipocreimme reomeTpudeckue 14 bubnuotreka [IOK
1 burypsl 1 UX CBOMCTBA. https://m.edsoo.ru/7f415e2e
H3mepenne reoMmeTpuuecKux
BEJINYHMH
) TpeyronbsHUKHN 22 bubnuotreka [IOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble psAMbIE, CYMMa 14 bubauoreka [IOK
YIJIOB TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpPYT. 14 bubnuotreka [IOK
I'eoMeTpryecKre MOCTPOSHUS https://m.edsoo.ru/7t415¢e2¢e
5 [ToBropenwue, 0600IIeHE 3HAHUI 4 bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e
O0111e€ KOJIMYECTBO YacoB 68
8 KVIACC
Ne HanmenoBanue pasnenos u tem | KonmuecTBo OnexTpoHHbIe (IU(POBLIE)
n/n IPOTPaMMBI 4acoB o0pa3oBarebHbIe PECYpPChI
I | YeTbIpEXyroNbHUKH 12 bubnuoteka [IOK
https://m.edsoo.ru/7f417e18
2 | Teopema @aneca u Teopema o 15 bubnuoteka [IOK
IIPONOPLUOHANIBHBIX OTPE3KAX, https://m.edsoo.ru/7f417e18
110JJOOHBIE TPEYTOJbHUKH
3 IImomans. HaxoxxneHue 14 Bbubmnoreka [1HOK
ioniaiel TpeyroabHUKOB U https://m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX (PUTYD.
[Tnomanu nogoOHBIX GUryp
4 | Teopema [Tucdaropa u Hauana 10 bubmuoteka [IOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
5 | Yusl B OKpyXHOCTH. Biucannsie 13 bubmuoteka [IOK
U OINHMCaHHBIE https://m.edsoo.ru/7f417e18
YeThIPEXYTOJbHUKY.
KacarenpHble K OKPYKHOCTH.
Kacanue okpyxHocrein
6 IToBTOpenue, 06001IeHNE 3HAHUHT 4 bubmnoreka [IOK
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No HaumenoBanue paznenoB u tem | KonuuecTBo DnexTpoHHbIE (ITU(PPOBHIC)
/11 IPOTrpamMMbI 4acoB 00pasoBarebHbIE PECYPCHI
https://m.edsoo.ru/7f417e18
OO011ee KOJTMYEeCTBO YacOB 68
9 KJIACC
No HaumenoBanue paznenoB u tem | KonndectBo DOnexTpoHHbIC (ITU(POBHIC)
11/T1 POrPaMMBI 4acoB o0pa3oBareIbHBIC PECYPCHI
1 Tpuronomerpus. Teopemsl 16 bubauoreka [IOK
KOCHHYCOB M CHHYCOB. Penienue https://m.edsoo.ru/7f41al2c
TPEYroJbHUKOB
2 [IpeobOpazoBanue mogoousi. 10 bubauoreka [IOK
Metpuuecknue COOTHOILICHHS B https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
3 Bekropst 12 bubmuoreka [IOK
https://m.edsoo.ru/7t41al2c
4 JlekapTOBBI KOOPIMHATHI HA 9 bubauoreka [{OK
MJIOCKOCTH https://m.edsoo.ru/7t41al2c
5 IIpaBunbHBIE MHOTOYTOJIBHUKH. 8 bubmunoreka [IOK
JiHa OKpY>KHOCTH | ILTOIIAAb https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue mioniaueu
6 JIBMKEHUS MIIOCKOCTH 6 bubmuoreka [IOK
https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHue, 06001ICHNME, 7 bubnuoreka I1IOK
CHUCTEMaTH3alysl 3HAaHU! https://m.edsoo.ru/7f41al2¢
OO0r111ee KOJTMYECTBO YaCOB 68
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MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN
mpotokoior . 202 1. Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

npotokoi or . 202 1. Ne

COI''TACOBAHO
3aMecTUTeNb AUPEKTOpa
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COTI'JTACOBAHO
3aMeCTUTENb JUPEKTOpa

COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYASA ITPOT'PAMMA
y4e0HOro Kypca

BEPOATHOCTb H CTATHCTHKA (FA30BbIH

YPOBEHB)

JJIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

ExarepunOypr 2025



B 7-9 knaccax u3yuaercs yueOHbIN Kypc «BeposTHOCTD M CTaTUCTHKAY, B KOTOPHIN BXOIAT
pa3acibl: ((HpeI[CTaBJIeHI/Ie JaHHBIX U OIIMCATCJIbHAasA CTATUCTHUKA), «BCPOSITHOCTB», «DIEMEHTBI
KOMOUHATOpUK», «BBenenue B Teoputo rpadony.

COAEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»

(BA3OBBIV YPOBEHB)

7 KJIACC

[IpencraBienue NaHHBIX B BHJAE TAaOMUI], AUarpamm, rpadukoB. 3amoiHEHUE TaOJHIL,
YTEHUE U TIOCTPOCHHE TUarpamMm (CTOJIOMKOBBIX (CTOJIOUATBIX) M KPYroBwix). UTeHue rpadukon
peanbHBIX TporeccoB. M3BiedeHne mHpOpMAaLUU W3 IUarpaMM MU TaOJUI, HCIOJIb30BAaHHE H
UHTEpIIpEeTaINs JaHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpeliHee apu(MeTHIECKoe, MeluaHa, pa3max, HaubosbIee u
HauMEHbIlIee 3HaYeHUs Habopa YUCIOBBIX JaHHBIX. [IpruMepsl ciyyaiiHONM H3MEHYHMBOCTH.

CrnyuaiiHblii 3KCIIEpUMEHT (OIIBIT) U ciy4aiiHoe coObiTue. BepostHOCTh M yacToTa. Poib
MaJIOBEPOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUH B mpupoje U B oOuiecTBe. MoHeTa u
UTpalibHasi KOCTh B TCOPHH BEPOSITHOCTEH.

I'pad, Bepuiuna, pedpo. Crenenp BepunHbl. Ynciao pedep u cymMMapHas CTENEHb BEPIIIHH.
[TpencraBnenue o cesizHoctu rpada. Lenu u muknsl. [Tytu B rpadax. O6xox rpada (sitiepos
nyTh). Pemenue 3aga4 ¢ momouisio rpados.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOIMLL, JUarpamm, rpadukos.

MHOXECTBO, 2J€MEHT MHOXECTBA, NOAMHOXKeCTBO. Onepauuu HaJ MHOXECTBAMU:
oObenuHeHue, nepeceueHue. CBoilcTBa omepauuii HajJ MHOXKECTBAMHU: IEPEMECTUTENBHOE,
COYETATENbHOE,  PAaCHpPENEIUTEIBHOE, BKJIIOYCHHS. Hcnonb3oBanue  rpaguueckoro
IPEJCTaBICHNUS MHOKECTB JJIs1 ONIMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1au.

N3mepenune paccenBaHus JaHHBIX. Jlucrnepcuss M CTaHIAPTHOE OTKJIOHEHHE YMCIIOBBIX
HabopoB. Jluarpamma paccerBaHMsL.

OneMeHTapHble COOBITUS cilydaiiHoro ombita. CiydaiiHble coObiTus. BepositHocTH
coObITHi. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAapHBIMU cOObITHsIMU. CiyuaitHbiii BIOOp. CBsI3b
MEXy MAJOBEPOSTHBIMM U MPAKTUYECKH JOCTOBEPHBIMU COOBITUSMHU B IpHUpoAE, 00IIecTBE U
HayKe.

HepeBo. CBolicTBa JEPEBbEB: €NNHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXKJy 4YMCIOM BepIMH W yucioMm pebep. IlpaBuno ymHoxkeHus. Pemienue 3amau c
HOMOIIBIO TpadoB.

[IporuBononoxueie coObiTust. [Auarpamma Ditnepa. OObenuHEHHE U TEepeceUCHUE
coObiTuil. HecoBmecTHbIe coObITHS. DOpMyIia CIIOKEHHSI BEPOSTHOCTEH. YCIOBHAsI BEPOSITHOCTbD.
[TpaBuiio ymHoxeHus. HezaBucumble coObiTus. Pemienune 3aja4 Ha HaX0XKAEHUE BEPOSATHOCTEH C
MIOMOIIIBIO JIEPEBA CIyYalHOTO SKCIIEPUMEHTA, TuarpaMM Duepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJE TaOMUL, JUarpamm, rpadukoB, HHTEPIpETAIUs JaHHBIX.
YreHue u nocTpoeHue Tabiull, 1uarpamMmm, rpapMKoB MO peaTbHbIM JaHHBIM.

[TepecranoBku u (daxropuan. Coueranus u uuciao coderanuii. Tpeyronpuuk Ilackans.
Permienue 3a1au ¢ UCnoab30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposaTHOCTb. CitydaiiHbIi BBIOOp TOUKH M3 (UTYPHI HA TUIOCKOCTH, U3
OTpEe3Ka U U3 IyTU OKPYKHOCTHU.

Hcneitanne. Yenex u Heypada. Cepurst HCTIBITAHUN 110 TTEpBOTO yerexa. Cepust HCIBITaHUI
Bepuymnu. BepostHocTu coObITHl B cepun ucnbiTanuii bepHyu.

CrnyuyaitHas BenMYMHA W pachpeselieHue BeposiTHocTed. [Ipumepsl maremarnyeckoro
O’KHJIaHUs KaK TEOPETHUYECKOIO CPEIHEr0O 3HAUYEHUs BEIMYMHBL. Maremarnyeckoe 0KUIAHWE U
JUCIIEPCUS CITy4allHOM BEJIMYHUHBI «UHCIIO YCIIEXOB B CEpUHU HUCIIBITAaHUN bepHymm».



[TonsTre 0 3akoHE OOMBIMX YKcelNl. M3MepeHne BeposITHOCTEH ¢ MOMOIIbIO 4acToT. Posb
Y 3HaUCHHUE 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.

HOPEIMETHBIE  PE3VJIIBTATbBI OCBOEHUS  YYEBHOI'O KYPCA

«BEPOSITHOCTH U CTATUCTHUKA» (FA30BbII YPOBEHD)

NPEJMETHBIE PE3YJIBTATBI ocBoenusi mporpamMMbl y4eOHOTO Kypca K KOHILY
obyuenus B 7 KJIACCE.

Yurare uHGOpPMALUIO, MPEICTABICHHYI0 B TaOnMIax, Ha JUarpaMMax. HpeACTaBIATh
JIaHHBIE B BHJE TaONHI], CTPOWTH JUAarpaMMbl (CTOJIOMKOBBIC (CTOJOUATBIC) M KPYrOBBIE) IO
MacCUBaM 3HAUYCHUM.

OnuceiBaTh M HMHTEPHPETUPOBATH pealbHbIC YHCIOBBIC JAaHHBIC, IPEICTABICHHbIC B
TabJIMIaxX, HA TUarpaMMax, rpaukax.

Wcnonp3oBaTh [Uisi ONMCAHMS JAHHBIX CTATUCTHYECKHE XapaKTePUCTHKHU: CpeaHee
apudMeTHIecKoe, Meana, HanboJbIIee ¥ HaMMEHbIIIee 3HAYCHUS, pa3Max.

Wwmets mpencraBieHue o ciay4yailHOW W3MEHYMBOCTH Ha MpHUMepax LEH, (U3HUYECKHX
BCJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX. HMETh TMPEJICTABIEHHE O CTAaTUCTUYECKOU
YCTOWUYMBOCTH.

INPEAMETHBIE PE3VYJIBTATBI ocBoeHusl mporpaMMbl y4eOHOTO Kypca K KOHILY
obyuennus B 8 KJIACCE.

W3Bnekats u mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHJIE TaONHIl,
JUarpamm, rpa(uKoB. IPEJCTABIATh JAaHHBIC B BUAC TAOIUII, TUarpaMM, TpaduKoB.

OnuceIBaTh NaHHbBIE C IOMOIIBIO CTATUCTUYECKUX MOKA3aTeNe: CpeAHUX 3HAUEHUN U Mep
pacceuBanus (pa3max, JUCIIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTe 4acTOThI YUCIIOBBIX 3HAYCHHM M YaCTOTHI COOBITUI, B TOM YHCIIE IO pe3yJbTaTaM
WU3MEPEeHUI U HAOIIOIEHUH.

HaxomuTe BeposSTHOCTH CIOy4allHBIX COOBITUH B  ONbBITAX, 3HAas BEPOSTHOCTU
AJIIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B OIBITaX C PAaBHOBO3MOXXHBIMH AIIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonb3oBatk rpaguyeckue MOJEIH: JEPEBO CIYYallHOTO HKCIIEPUMEHTA, JHarpaMMbl
Diinepa, yucnoBas mpsmasi.

OnepupoBarh TMOHATHUSIMH: MHOXXECTBO, ITOJMHOXKECTBO. BBINMOJHATH OMNEpaIuu Haj
MHOKECTBAMH: OOBEAMHEHHUE, IMepeceueHue. MEePEeYHCIATh DJIEMEHTHl MHOXECTB. MPUMEHSTh
CBOWCTBA MHOXECTB.

Hcnonws3oBarh rpaduueckoe MpeaCcTaBICHUE MHOXKECTB U CBSI3eH MEXIy HUMH IS
OTMHUCAHUs TPOLIECCOB W SBJICHWM, B TOM YHUCJIE TPU PEHICHUH 3aJad W3 JPYIHX Y4eOHBIX
MPEAMETOB U KypCOB.

MHNPEAMETHBIE PE3YJIBTATBI ocBoenus mporpaMMbl y4eOHOTO Kypca K KOHILY
obyuenus B 9 KJIIACCE.

W3pnekare W mnpeoOpa3oBbIBaTh HMHGOPMAIMIO, MPEICTABICHHYI0 B  Pa3IHYHBIX
UCTOYHMKAX B BHUJAE TaOnull, auarpamm, rpaukoB. MPEACTaBIATh JaHHbIE B BHJE TaOJNHLI,
JMarpaMmm, rpa@ukos.

Pemarp 3amaun opraHu3oBaHHBIM IEpeOOPOM BapHUaHTOB, a TAKXKE C HCIOIb30BAHUEM
KOMOMHATOPHBIX MPaBUJI U METO/IOB.

Hcnonb30BaTh ONMUCATENBHBIE XapAKTEPUCTHKHU JJII MACCUBOB YUCIIOBBIX JIAHHBIX, B TOM
YHCJIE CPEAHMUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxonuTe 4acToThl 3HaU€HUH U 4aCTOTHI COOBITHS, B TOM YHCIIE MOJIB3YSICh pe3yabTaTaMu
IPOBEJICHHBIX U3MEPEHUI 1 HaOII0IeHUH.

HaxonuTe BepoOsSTHOCTH CllydallHbIX COOBITUH B HM3yY€HHBIX OIBITaX, B TOM YHUCIE B
OTBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSMH, B CEPUSAX HCIBITAHUHN 10 TEpBOTO
ycrexa, B CepusiX UCHBITaHUI bepHymn.



HNmeTts nipeacTapiieHre 0 cliy4allHOW BEJIMYMHE U O PACTIPEICTICHUN BEPOSITHOCTEH.
Nwmets mipencTariieHre o 3aKoHE OOJBIINX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON U3MEHYMBOCTHU M O POJIA 3aKOHA OOJIBLINX YKHCEI B IPUPOE U OOLIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue paznenoB u tem | Komnuectso DnexTpoHHbIe (ITU(PPOBHIC)
/1 IPOrPaMMBI 4acoB o0pa3oBareIbHbIE PECYPChI
1 [IpencraBnenue faHHBIX 7 bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc
2 | OnucarenpHasi CTaTUCTHKA 8 bubnmoreka [JOK
https://m.edsoo.ru/7f415fdc
3 Crny4daiiHasi ”3BMEHYUBOCTD 6 bubmmoreka [JOK
https://m.edsoo.ru/7f415fdc
4 | Beenenue B Teopuio rpagos 4 bubmuorexa [IOK
https://m.edsoo.ru/7f415fdc
5 | BeposTHOCTb U yacToTa 4 bubnuorexa [JOK
CIIy4aifHOTO COOBITHUS https://m.edsoo.ru/7f415fdc
6 | O6o0meHne, cucTeMaTn3aIus 5 bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/7f415fdc
OO0111e€ KOITUYECTBO YacOB 34
8 KVIACC
No HaumenoBanue pasnenoB u tem | KomndectBo DneKkTpoHHbIE (IUPPOBHIL)
/1 POrPaMMBI 4acoB o0pa3oBareIbHbIE PECYPChI
1 | [loBTOpenue kypca 7 kiacca 4 bubnuorexa [JOK
https://m.edsoo.ru/7t417fb2
2 OmnmcarenbHas CTaTUCTHKA. 4 bu6mmoreka [IOK
PaccenBanue naHHBIX https://m.edsoo.ru/7t417fb2
3 | MHoxecTBa 4 bubnuotexa [JOK
https://m.edsoo.ru/7{417{b2
4 | BepoATHOCTb CIy4ailHOTO 6 bubnunoreka [JOK
COOBITHS https://m.edsoo.ru/7f417tb2
5 | Beenenue B Teopuro rpagos 4 bub6nuorexa [IOK
https://m.edsoo.ru/7f417tb2
6 | Ciyuaiinble coObITHS 8 bu6nuorexa [IOK
https://m.edsoo.ru/7f417tb2
7 | Ob6obmeHue, cucTeMaru3anus 4 bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/7f417tb2
O0111ee KOJIMYECTBO YacOB 34
9 KJIACC
No HaunmenoBanue pasnenoB u tem | KommdectBo OnexTpoHHBIE (1TU(POBEIC)
/i POTPaMMBI 4acoB o0pa3oBaresbHbIe PECYpPChI
1 | IloBTOpeHue kypca 8 kiacca 4 bubmuorexa [IOK
https://m.edsoo.ru/7f41a302
2 | DneMeHTH KOMOMHATOPUKHU 4 bubmuorexa [IOK
https://m.edsoo.ru/7f41a302
3 | Teomerpuueckasi BEpOATHOCTD 4 bubnmoreka [JOK

https://m.edsoo.ru/7f41a302
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Ne HaumenoBanue pasznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
n/n IPOrPaMMbI 4acoB 00pa3oBareIbHbBIE PECYPCHI
4 | Ucnbitanus bepuynnm 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41a302
5 | Cnyyaiinasi BenmuymHa 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41a302
6 | O6o0mIeHne, KOHTPOIIh 10 bubnmoreka [JOK
https://m.edsoo.ru/7f41a302
O0111e€ KOJIMYECTBO YacOB 34
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C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN
mpotokoior . 202 1. Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

npotokoi ot . 202 1. Ne
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COJIEP)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (YIJIYBJEHHBIHN

YPOBEHD)

Pabouas mporpamma mo yueOHOMYy mnpeameTy «MaremaTtuka» (yrimyOJaeHHBINH ypOBEHB)
(mpenmetHass obnmactb «Maremaruka W HH(OpMAarhka») Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi moAroTosieHa Ha ocHoBe DenepanbHoil oOpasoBarenbHON nporpammsel (IIpuka3z
Munuctepcra npocsemienus Poccutickoit @eaepanuu ot 18.05.2023 1. No 370, 3apeructpupoBan
MunucrepctBoM roctuiiuu Poccutickoit @eneparnun 12.07.2023 1., per. Homep 74223) (nmanee —
@OIT O0O), [IporpaMMbl BOCIIUTAHUS C YUETOM PACIPENEICHHBIX 10 KJIACCaM IIPOBEPSAEMBIX
TpeOoBaHUil K pe3yapraraM ocBoeHusi OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO
o01ero 0opa3oBaHusl.

OcHOBHbIE JIMHUU COAEPKaHUS MPOrpPaMMBbI 10 MaTemartuke B 7-9 kmaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredpandeckre BhIpaKEHHS», «YpPAaBHEHHS U HEPAaBEHCTBAY),
«Dynkmuny», «leomerpus («l'eomerpuueckue QuUrypsl U UX CBOWMCTBa», «l3mepeHue
FEOMETPUUYECKUX BEIMYMH»), «BepoATHOCTH M cTarucTuka». JlaHHbIE JIMHUU pa3BUBAIOTCA
napajuieNibHO, Ka)kJasi B COOTBETCTBUU C COOCTBEHHOM MPUPOAON U TPaaUIUSMHU, OJHAKO HE
HE3aBHCUMO OJIHA OT JPYIrOi, a B TECHOM KOHTAKTE U B3aUMOIECHCTBUMU.

Conepkanue mporpamMmbl MO MaTeMaTHKe, pachpeneiéHHOe IO TrogaM oOyueHwus,
CTPYKTYPUPOBAaHO TakMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIIHAIBHBIM BOIPOCAM
oOyyaromiuecs: 0Opamnaiuch HEOAHOKPATHO, YTOOBI OBIAJCHHE MaTeMaTHUYE€CKUMH MOHATHIMH U
HaBbIKAMM OCYIIECTBIISJIOCH IIOCJEA0BATENIbHO U IOCTYNATEIbHO, C COOJIIOAEHUEM MpPUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIWCHh B OOIIYI0 CHUCTEMY MaTeMaTUYeCKUX
MPEACTABICHUN OOYyJarONIMXCs, paciupsas U yriyossiss e€, o0pa3ys MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

B coorBerctBun ¢ ®I'OC OOO maremaruka sBiseTcs 00s3aT€bHBIM IPEIMETOM Ha
YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUS U HM3y4yaeTcsl Ha YNIyOJIEHHOM YpOBHE B paMKax
CIENYIONUX YUYeOHBIX KypCcOB: «Ainredpay, «[ eomerpusiy, «BepoITHOCTb U CTaTUCTUKAY.

INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUS YYEBHOI'O IPEIMETA

«MATEMATHUKA» (YIJTYBJIEHHBIN YPOBEHD)

OcBoeHMe MaTeMaTHKH 10JKHO 00eCIIeunBaTh JOCTUKEHUE Ha YPOBHE OCHOBHOTO 00I1IEro
00pa30BaHMs TUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3VYJIBTATBI ocBoeHus nporpaMMbl [0  MareMaTHKe
XapaKTepU3yrTCs:

1) marpuoTnuecKkoe BOCIIUTAHUE:

MPOSIBIICHMEM MHTEpeca K TMPONUIOMY M HACTOALIEMY PpOCCHUMCKOM MaTreMaruKH,
LHEHHOCTHBIM OTHOLICHHEM K JOCTHUKEHUSIM POCCHIUCKHUX MATEMATHKOB M POCCHUUCKOU
MaTeMaTH4eCKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKEHUHN B APYTUX HAyKaxX W MPUKIATHBIX
chepax;

1) rpaxmaHCKO€ U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEM TpakJIaHWHA M pealu3allii ero Ipas,
MPEICTaBICHUEM O MAaTEeMaTUYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TPOIEAYpP TPa)kJTaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KICHHIO TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUI
HayKH, 0CO3HAHUEM BaYKHOCTH MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

2) TpyAOBOE BOCHHUTAHHE:

YCTAHOBKOW Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYSCKHUX 3a7ad MaTeMaTH4eCcKOi
HATPaBIEHHOCTH, OCO3HAHWEM BaXKHOCTH MAaTEMaTHYeCKOro 0O0pa3oBaHUs HA MPOTSHKEHUU BCEi
KU3HH IS YCTICTTHOM MpOo(eCCHOHATBHON ACATENHPHOCTH W PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOSHUEM HHJWBHUYaTbHOW TPACKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3) oacTeTudecKoe BOCIUTAHHE:



CIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCY)KICHUN, YMECHHUIO BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

4) 1EHHOCTU HAy4HOT'O ITO3HAHUS:

OpHEHTalUe B NEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IMPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeEJOBEKa, NPUPOAbl MU OOIIECTBA, MOHUMaHUEM
MaTreMaTU4ecKOl HayKu Kak cQepbl YeIOBEYECKOH MAEATeNbHOCTH, ITAllOB €€ pa3BUTUSA U
3HAYMMOCTH JJISl pa3BUTHSI LIMBUIN3ALMH, OBJIAIEHUEM S3bIKOM MaTeMAaTUKU U MaTeMaTU4eCKON
KYIbTYpOH KakK CpEIACTBOM IIO3HAHUS MHUPA, OBJIAJCHUEM HaBbIKAMU MCCIIEI0BATEIbCKON
JESTENIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (HOPMHUPOBAHUE KYIBTYpPhl 370POBbS M 3MOLIMOHAIBHOIO
Onaronoxy4us:

TOTOBHOCTBIO IPUMEHATh MaTeMaTMYeCKUE 3HAaHUS B HHTEpPECax CBOErO 370POBb,
BEJICHUS 3710POBOTO 00pa3a HU3HU (310pOBOE MHUTAHUE, COATTAHCUPOBAHHBIA PEXKUM 3aHATUN U
OTAbIXa, peryispHas (u3nyeckass aKTUBHOCTh), C(HOPMHUPOBAHHOCTBIO HAaBbIKA PEQIICKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TAKOI'O K€ IIpaBa JPYyroro 4esloBeKa;

7) 3KOJIOTHYECKOE BOCIIUTAHHE:

OpHEHTAIe Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HaHWM JJIs pelleHus 3aj1ad B o0JacTu
COXPAaHHOCTH OKpYXKarollled cpeabl, IJIAHUPOBaHMS IOCTYIKOB M OLIEHKH MX BO3MOXKHBIX
HOCIEICTBUM Ul OKPYKaloLIed cpelbl, 0CO3HAaHMEM INI00AIBHOIO XapakTepa JKOJIOTMYEeCKHX
po0ieM U MyTel UX peleHus;

8) amanTanus K U3MEHSIOLUMCS YCIOBUSIM COLMAJIbHOM U MPUPOIHOM Cpeibl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBILICHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jrofei, mpuodpeTaTth B COBMECTHOM AEATENbHOCTH HOBBIEC 3HAHMS, HAaBBIKM M KOMIIETCHLIUU U3
OIbITA JIPYTHX;

HEOOXOMMOCTbIO B (POPMHUPOBAHMM HOBBIX 3HaHHWM, (GopMyIupoBaTh HUJEH MOHSATHSA,
TUIOTE3Bl 00 0OBEKTaX M SBICHHSX, B TOM YMCIIC paHee HE M3BECTHBIX, OCO3HABAThH JAe(HUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYalLlMI0 KaK BBI3OB, TPEOYIOIIMN KOHTpMEp, KOPPEKTUPOBAaTh MPUHUMAEMbIE PEIICHHUs U
JeicTBUS, POPMYIUPOBATh U OLEHUBATh PUCKHU U MOCIEACTBUS, JOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbI

B pesynmbrare OcBOGHHS NpOrpamMMbl 10 MaTeMaTHKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi 'y oOyuaromierocsi OyayT cQOpMUpPOBaHBI METANpPEAMETHBIE PE3YJbTaThl,
XapaKTePU3YIONIHeCs OBJaJICHUEM YHHBEPCAJbHBIMH TMO3HABATEJILHBIMHU JIeiCTBUSIMM,
YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeiiCTBUSIMHU u YHUBEPCAJTbHBIMH
PeryJsiTABHbIMU JIeHCTBUSAMU.

YHuBepcajibHbIe TO3HABATEIbHBIE JeHCTBUsSI 00ecreunBa0T (HhopMUpoBaHre 0Aa30BBIX
KOTHUTHBHBIX TIPOIIECCOB OOydYaronMXcsi (OCBOCHHE METOJOB MMO3HAHMS OKPY)KAIOLIET0 MHUPA,
MPUMEHEHHUE JIOTUYECKHX, UCCIIeI0OBATEIbCKUX OTepalluii, yMeHHI padoTarb ¢ nH(popmaruei).

VY oOyyaromierocst OyyT cOpMHPOBaHbBI CIEAYIOIINE HA308ble No2uyecKue Oelucmasus Kak
4acTh [103HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX AEHCTBUIA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC IMPHU3HAKH MAaTEeMaTHYECKHX OOBEKTOB,
MNOHATUM, OTHOIIEHUH MEeXAYy NOHATUSIMH, (DOPMYIUpOBaTh OINpeneieHHs] TOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHBIH TpPU3HAK KJIACCHU(HUKAIMU, OCHOBAHHUS Ui OOOOLICHHUS W
CpaBHEHHUS, KPUTEPHH ITPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh U TMPEOOPA3OBBIBATH CYXKJCHUS: YTBEPAMTEIBHBIC WU
OTpHUIIaTeIbHbIC, CIMHUYHBIC, YACTHBIC U 00IINE, YCIIOBHBIE;



BBISIBIISITh MareMaTn4ecKue 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEYHs B (hakTax,
JAHHBIX, HAOMIOACHUSAX W  YTBEPXKJACHUAX, TMpejarath KPUTCPUH JIJIS  BBISBICHHS
3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA,

MIPOBOJMTD BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUSHHI, YMO3aKJIFOUCHUH TI0 aHAJIOTHH;

pa3duparh J0Ka3aTeabCTBa MAaTeMaTHYCCKUX YTBEPKIACHUN (TMPSMBIC U OT MPOTHBHOIO),
NPOBOJANTH  CaMOCTOSITENIBHO  JIOKA3aTelIbCTBA  MaTeMaTHUeCKUX  (HaKTOB, BBICTpAMBATh
apryMEHTAaIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTHYeCKON
UHIYKIH, 000CHOBBIBaTh COOCTBEHHBIC PACCYXKICHUS;

BBIOMpATh CIIOCO0 penieHus yueOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEILICHHUS,
BBIOMpPATh HanOoJIee MTOAXOISIINN C YUETOM CAMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHECB).

Y oOyuatomerocsi OynyT cHOpPMHUPOBAHBI CIHEIYIOIIHE 0A308ble UCCLEO08AMENbCKUE
Oeticmeusi KaK 4acTh IMO3HABATEIILHBIX YHUBEPCAIBHBIX YYCOHBIX CHCTBUN:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKAN HHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH
BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIILHO YCTAHABIMBATh HCKOMOE U
JlaHHOE, (opMHUPOBATh TUIIOTE3Y, APIYMEHTHPOBATh CBOIO IMO3UIIMIO, MHEHHUE;

MPOBOJIMTH MO0 CAMOCTOSITEJIPHO COCTABJICHHOMY IIJIaHY 3KCIIEPUMEHT, UCCIICAOBAHKE 10
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIY
co00ii;

CaMOCTOATEIILHO (POPMYITUPOBATh OOOOIICHHUS U BBIBOJIBI 110 PE3yJbTaraM MPOBEAEHHOTO
HAOJIOJICHUSI, HCCIICOBAHMS, OSKCIEPUMEHTa, OICHHBAaTh JOCTOBEPHOCTh  IMOJYYCHHBIX
pe3yJIbTaTOB, BHIBOJAOB M 000OIIECHUI;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEAIIOIOKECHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

VY olyuaromierocs OyayT copMUpPOBAaHBI YMEHUSI pabomams ¢ uHgopmayueli Kak 4acTb
[I03HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUIL:

BBISIBIISITH HEJOCTATOYHOCTh M M30BITOUHOCTh MH(OpMAIIMH, TaHHBIX, HEOOXOUMBIX IS
peLICHUS 3a/1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAaTh W HMHTEPIPETHPOBATh HH(GOPMALIUIO
pa3IMYHBIX BUIOB U (OPM MPEIACTABICHHUS;

BBIOMpPaTh (hOpMy TpEACTaBICHUS WHPOPMAIMK W HIUTFOCTPUPOBATH pEIlacMble 3aJlauu
CXeMaMH, TharpaMMaMu, HHOM rpaduKOi ¥ UX KOMOMHAIUSIMH,

OLICHUBATh HAA&KHOCTh WHPOPMAIMM 1O  KPUTEPHUSM, TPEIJIOKECHHBIM WM
c(OPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

YHuBepcajbHble KOMMYHHMKATHBHBIE JIEHCTBUSI 00CCIIEUMBAIOT CHOPMHPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB O0YYaIOIIIXCS.

VY obOyuatomierocst OyayT copMHUPOBaHbI YMEHUS 00ujeHUsi KaK YacTh KOMMYHHUKATHBHBIX
YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBUIL:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBHSMH U TEISIMHU
OOIIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, IaBaTh MOSCHEHHUS 10 X0y PEIICHUS 3a/1a41 U MOJIyYCHHBIM PEe3yJbTaraMm;

B X07I€ OOCYXIEHHS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI, TPOOIEMBI,
pemaeMoil 3a/1auu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA TIOUCK PEIICHHUsS, COMOCTABJIAThH CBOU
CYXXJICHUSI C CYXJICHHSIMHU JIPYrHMX YYaCTHHUKOB IHAJOra, OOHApYKHUBaTh Pa3jindve M CXOICTBO
MO3UIINHI, B KOPPEKTHOM (hopme (hOpMYITHPOBATh Pa3HOIIACHS, CBOM BO3PAKEHHSI,

NPE/ICTABIATh PE3Y/IbTaThl PEIICHHs 3aja4d, KCIIePUMEHTa, HMCCIICOBAHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOUPATh (hopMar BBICTYIUICHUS ¢ YUETOM 3a/1a4 MPE3CHTAIUU U 0COOCHHOCTEH
ayIUTOPHUH.

Y oOyuatomerocss OynyT chOpPMHUPOBAHBI YMEHHSI COmMpyoOHUYecmeéda KaK 4YacTb
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX ICHCTBHIA

MMOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBUIYAJIbHOW pabOThI MpH
penicHrH y4eOHBIX MareMaTHYeCKHX 3aJad, NPUHUMATh IeJIb COBMECTHOH JESTEIbHOCTH,



TUTAHUPOBATh OPTAHU3AIMIO0 COBMECTHOW palOThI, paclpenesiaTh BUIbI PadOT, JTOTOBAPHBATHCS,
00CyXKIaTh MPOIECC U Pe3yabTaT padoThl, 00001aTh MHEHHSI HECKOJIBKHIX YEJIOBEK;

Y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0O0CYKaeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U HHBIE); BBITIOIHITH CBOKO YaCcTh pa0OThI M KOOPIMHUPOBATH CBOU JICUCTBHUS C IPYTUMU
YJIeCHAMH KOMaHJIbl, OIICHWBATh Ka4eCTBO pPe3yJbTaTa M KadeCTBO CBOErO BKIJIaaa B OOIIMIA
pe3ynbTaT 1Mo KPUTEPUsIM, CPOPMYITUPOBAHHBIM YIYACTHUKAMH B3aUMOJCHCTBHSI.

YHuBepcaJibHbIe peryJisiTUBHbIE AeiicTBUsSI 00eCTIeYNBAOT (HOPMHUPOBAHUE CMBICTIOBBIX
YCTaHOBOK U JKM3HCHHBIX HABBIKOB JIMYHOCTH.

Y oOyuatomierocss OyayT chopMUpOBaHBI YMEHHS caMoopeanu3ayuu KaK dYacTb
PETYASTUBHBIX YHUBEPCAIBHBIX YICOHBIX JICHCTBUN:

BBISIBIISITH  MPOOJIEMBI  JUISI  PEIICHWST B JKM3HCHHBIX M y4eOHBIX CHUTYaIHsIX,
OPUEHTUPOBATHCS B PA3ITMYHBIX MOIXOaX MPUHSITHS PEIICHUN (MHIUBUYyaIbHOE, TPYIITIOBOEC);

CaMOCTOSITEIIbHO COCTABIIATH IUJIaH, aJITOPUTM PEIICHHS 3a7a41 (MM €T0 4acTh), BRIOUPaTh
cnoco® pemieHuss ¢ Y4ETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUN C YIETOM HOBOW MH(POPMAITUH.

VY o0yuaromerocs OynyT cOpMUPOBAHBI YMEHUS CAMOKOHMPOJIsl KAK YaCTh PET YIS TUBHBIX
YHHUBEPCAIIbHBIX YUCOHBIX JCHCTBUI:

BJIAJIETh CHOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOLecca W pe3ylbTara perieHus
MaTreMaTU4eCcKOM 3a/1a4u, CAMOMOTHBAIIMU U PEIICKCHH,

MPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TIPU PEUICHWH 3a]laud, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yNbTara JCSITEIbHOCTH IOCTABICHHOW IEJIM U YCIOBUSM,
OOBSCHATH MPUYUHBI JTOCTHKECHUS MU HEJOCTIIKSHUS IIeJIH, HAXOMUTh OIIMOKY, TaBaTh OICHKY
pUOOPETEHHOMY OIIBITY.

VY obyuaromerocs OyayT copMUPOBAHO YMEHHUE IMOYUOHAILHOLO UHMELIeKmMd KaK YacTh
PETYJISATUBHBIX YHUBEPCAIBHBIX YYCOHBIX JCHCTBUI:

BBIp@XXKATh HOMOLMU TP HM3YYCHHH MaTeMaTHYeCKHMX OOBEKTOB © (DaKTOB, JaBaTh
AMOITMOHATBHYIO OIICHKY PEIICHUS 3a/1a4H.

INPEJMETHBIE PE3YJIBTATBI

IIpeamMeTHbie pe3yJibTaThl OCBOCHHUS IPOTPAMMBI 110 MaTeMaTHKe YTIITyOJIEHHOTO YPOBHS
IPEeACTaBJICHBI 10 rolaM 00yUYeHHsI B CIIEAYIOLINX pa3/ieiax MporpaMmMbl [0 MaTeMaTHKe B paMKax
OTJENIbHBIX Y4YeOHBIX KypcoB sl 7-9 kiaccoB: «Anrebpa», «l'eomerpus», «BeposTHOCTh U
CTaTUCTUKAY.

PaszBuTHe morndeckux HpCI[CTaBJIeHI/IfI M HaBBIKOB JIOTHYECKOI'O MBIIIJICHU S 06y11a}01111/1x051
OCYILECTBIIIETCS B PaMKax BCEX HA3BaHHBIX KypCOB Ha IMPOTSDKEHUM BCeX JIeT OOydeHus.
HpeﬂnonaraeTCﬂ, YTO BBIITYCKHUK 9 xiacca CMOXKET CTPOUTH BBICKA3bIBAHWA W OTPULAHUA
BBICKA3bIBaHM, pAclO3HaBaTh HCTUHHBIC U JIOKHBIE BBICKa3bIBAaHUS, MPUBOJUTH HPUMEpPHI U
KOHTPHOPUMEPHI, BBIIOJHATL OICpallMi HaJ[ BBICKA3bIBAHUAMH, CTPOUTH BBICKA3bIBAHHUA U
paccy/1eHusl Ha OCHOBE JIOTHYECKUX MPaBWJI, peliaTh JOrMYECKUE 3a/1au, HAyYUTCsS IPUMEHSTh
METO/, MaTeMaTHIeCKON WHAYKOWH, OBJIAACCT INOHATUAMMU: OIPCACICHUC, aKCHOMa, TCOpCMa,
JI0Ka3aTeNIbCTBO — U HAYYUTCS UCIIOJIb30BaTh UX MIPU BHIIIOJHEHNN YU€OHbBIX M BHEYYEOHBIX 33/1a4.
HpI/I 3TOM BBCACHHE OCHOBHBLIX JIOTHYCCKHUX MMOHATHHA U OCBOEHHE OCHOBHBIX CBSI3aHHBIX C HUMH
BUJIOB JIEATEIILHOCTH OTHECEHO K Kypcy «BeposTHOCTb U CTaTHUCTHKA» U TaKXKe pacipeesieHo 1o
rogam oOy4eHUsI.

B pamkax Bcex TpE€X KypcoB OCyLIECTBIseTCS (DOPMUpPOBAHHE YMEHMs BbIOMPAThH
HO)]XOI[SIHH/Iﬁ METOL JJIA pemicHuAd 3a1a4u, BBISIBIIATH IMPUMEPHBL MareMaTHYCCKUX
3aKOHOMEpPHOCTEH B MpHUpOJe M OOIIECTBEHHOM >XM3HHU, pAclO3HABaTh IMPOSBIECHUE 3aKOHOB
MaTeéMaTukn B HMCKYCCTBC, NPUMCHATbL MATCMAaTUUYCCKHUEC 3HAHHA U OIIbIT MaTeMaTHIeCKON
NeSITeIbHOCTH B CHUTyallMAX peajbHON >ku3HHM. OOywaromuecss 3HAKOMATCS C HayYHBIMHU
pe3yibraTtamMy, MOJTYYEHHBIMU B XOJI€ Pa3BUTHUS apU(PMETHUKH, anreOpbl, r€OMETpUH, TEOpUU



BEPOATHOCTH, CTAaTUCTUKM W YYarcsl UX OMNMCHIBATH, IMPUBOAAT NPUMEPHl MaTEMaTH4YECKHUX
OTKPBITUI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUH HAYKH.



MyHUITUTIATEHOE aBTOHOMHOE 00111e00pa3oBaTebHOE YUPEKICHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN
mpotokoior . 202 1. Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

npotokoi or . 202 1. Ne

COI''TACOBAHO

3aMecTUTeNb AUPEKTOPA
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COTI'JTACOBAHO
3aMeCTUTENb JUPEKTOpa

COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYASA ITPOT'PAMMA
y4e0HOro Kypca

AJITEBPA (YI/1YBJIEHHBIH YPOBEHD)

JUIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

Exarepunoypr 2025



CornacHo yueOHOMY TUTaHY B 7-9 Kitaccax u3ydaeTcst yueOHbIN Kypc «Anredpay, KOTOpbIi
BKJIFOHACT CJICAYIOLINC OCHOBHBIC  Pa3aCJIbl COACPIKAHUA: «Hucima u BBIYUCIICHUA ),
«Anre0panyeckue BbIpAKEHUS», « YPAaBHEHUS U HEPABEHCTBAY, «DYyHKIIUNY.

COJIEP)KAHUE YUYEBHOI'O KYPCA «AJITEBPA» (YIJTYBJIEHHBIA

YPOBEHD)

7 KJIACC

Yucna ¥ BbIYMCTICHUS

Panmonansubeie uncna. CpaBHEHHE, YHNOpPsIOUMBaHME M apU(PMeTHUeCKHe JIEHCTBHS C
panuoHaNIbHBIMM YKcIaMu. YucnoBas npsimas, MOLYyIb YHACIIA

Crenenp ¢ HaTypajlbHBIM IIOKa3aTelleM M €€ CBOMCTBA. 3allMCh 4YWCIA B JECATUYHON
MIO3ULIMOHHOM CUCTEME CUUCIICHUS.

Pemenue TekcToBbIX 3ajad apudmMernueckuM crnocodoMm. Pemienue 3amau 3 peaabHOR
NPaKTUKA HAa YacTH, Ha APOOHM, Ha MPOLEHTHI, IPUMEHEHHWE OTHOIIEHUH W MPONOPIMHA TpU
peLIeHUH 3ajia4; pellieHHe 3ajia4 Ha IBUKEHUE, paboTy, OKYIKH, HAJIOTU.

JlenmumocTh 11ebiX unces. CBOHCTBa ICITMMOCTH.

IIpocteie u cocTaBHbIe uncia. YeTHele U HeueTHbIE uncia. [IpusHaku nenumocty Ha 2, 4,
8,5,3,6,9, 10, 11. [IpuzHaku 1eIUMOCTH CYMMBI U TIPOU3BECHUS 1IEJIBIX YHCEI TIPU PEIICHUN
3aJa4 C MPAKTUYECKUM COACPKAHUEM.

HauGonpimmii oOmmii JenvTenh 1 HAaMMEHbIIee O0Iee KpaTrHOe JBYX ducel. B3ammHO
npoctele uncna. AinroputM EBxina.

Jenenne ¢ ocrarkoM. ApudmeTniaecKkrue onepauu HajJ OCTaTKaMU.

AsireOpanyecKkue BbIpasKeHU sl

Buvipasicenusn ¢ nepemennvimu

BeipakeHue ¢ nepeMeHHbIMU. 3HAUE€HUE BBIpaK€HUs ¢ nepeMeHHbIMU. lIpencrasienune
3aBHCUMOCTH MEXKIY BETMYMHAMH B BUJE (POPMYITBI.

ToxnectBo.  TokaecTBeHHble — NpeoOpa3oBaHMs — alreOpandyeckux  BbIPAXKEHUH.
JlokazarenbCTBO TOXKJIECTB.

Opnnounensl. OHOWIEH cTaHAAPTHOTO BUAa. CTENeHb OJHOWICHA.

MHuorowiensl. MHorouwineH cranjgaptHoro Buja. CreneHb MHorowieHa. CroxeHwue,
BbIUUTAHHWE, YMHOXXEHHME M JeJeHHe MHorowieHoB. [IpeoOpa3zoBaHue LENOro BbIpaKEHUS B
MHorousieH. KopHu MHOTOUIIEHA.

@opMyllbl COKpPAlIEHHOTO YMHOXKEHHSA: KBaJpaT CyMMbI W KBaJpaT pa3HOCTH JBYX
BBIpaXEHHM, KyO CyMMBI W KyO0 pa3HOCTH [IByX BBIPQKEHHUH, pPa3HOCTb KBaJpaTOB JBYX
BBIpa)KEHUH, IPOM3BE/IEHHE PA3HOCTH U CyMMBI JIBYX BBIpa)KE€HHH, CyMMa U pa3HOCTh KYOOB JIByX
BBIPAKEHUM.

PaznoxeHune MHOrousieHa Ha MHOXKUTeNU. BblHeceHHne oO0IIero MHOXHUTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHHS M HEPABEHCTBA

Ypasnenusa

VYpaBHenue ¢ ogHoM nepemeHHoM. Kopenb ypaBHeHus. CBOWCTBa ypaBHEHUU C OIHOU
NIEpEMEHHON. PaBHOCHUIIBHOCTE ypaBHEHUM. YPAaBHEHUE KaK MATEMATUYECKAsl MOJENb pPEealbHON
CUTYaI1H.

JIuneliHOE ypaBHEHME C OJHOM IEepeMEHHON. UMCao KOpHEH JMHEHHOIO ypaBHEHMS.
PemreHne TEKCTOBBIX 3alad € IIOMOIUBIO JIMHEWHBIX ypaBHeHMU. JIuHeliHOe ypaBHeHue,
coJieprKallee 3HaK MOJTYJIs.

VYpaBHeHHe ¢ [JByMS NepeMeHHbIMHU. [paduk JMHEHHOro ypaBHEHHS C JBYMs
nepeMeHHbIMH. CHUCTEMBbI JTUHEHHBIX ypaBHEHUI ¢ ABYMS NepeMeHHbIMH. | paduueckuil MeTos
pEILIEHNUsI CUCTEMBI JIMHENHBIX YPaBHEHUN C JBYMs NIEPEMEHHBIMU. PelleHne cucreM JIMHEHHBIX
YPaBHEHUH € JBYyMsI IEPEMEHHBIMH METOAOM ITOICTAHOBKU U METOJIOM ClIokeHus. Cucrema JIByX
JIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIEJIb PEAIbHON CUTYaIUH.

DOyHKIUT



Koopaunara Toukum Ha mnpsmoil. UMCIIOBbIE TPOMEXYTKU. PaccrosHue MexXIy IByMs
TOYKAMH KOOPIAUHATHOU MPSIMOM.

IIpsimoyronbpHast cuctemMa KoopauHar. AOciucca M OpJUHAaTa TOYKM Ha KOOPAUHATHON
wiockoctd. Ilpumepsr rpaduroB, 3amaHHbBIX (opmynamu. YUreHune rpadUKOB peaNbHBIX
3aBUCUMOCTEHN.

@OyHKIIMOHATbHBIE 3aBUCUMOCTH MEXAy BennuuHaMu. [lonarue ¢pynkunn. OyHKIUSA Kak
MaremMaTrudeckas MoJellb peajbHOro mnpouecca. O6aacTe onpenesneHuss U 00nacTh 3HaYCHUH
¢ynkun. CriocoOsl 3aganus ¢ynkuuu. ['padpuk ¢pynkuuu. [ToHsTHS MakcuMyMa ¥ MUHUMYMa,
BO3pAcTaHMs U YObIBaHMs Ha pUMepax peajbHbIX 3aBUCUMOCTEH.

Jluneitnas pynkuus, ee cBoiicta. ['paduk muneitnont pyukun. ['padpuk pyakumm y = [x|.
KycouHo-3aaHHble QyHKIUH.

8 KUIIACC

Yucsia ¥ BbIYUCTICHUSA

KBanparubie kopHH. ApudMeTHUECKUN KBaJpaTHBIA KOpEeHb M ero cBoiictBa. [lonarue
vppanyoHalbHOro 4yucia. JledcTBus ¢ uppanudoHaJbHbIMU yuciamu. CBOWMCTBAa JACHCTBHI €
HUppalMOHATIbHBIMU YKciiaMu. CpaBHEHUE UPPALIUMOHATILHBIX YUCE.

[IpeacraBnenus o pacCHIMPEHMSIX YHCIOBBIX MHOKECTB. MHOK€ECTBA HATypaJIbHBIX, LEJbIX,
palMoOHANBHBIX, ACHCTBUTEIBHBIX yncen. CpaBHEeHUE yKcell. YUCIOBbIE MPOMEKYTKH.

HevictBust ¢ ocrarkamu. Ocrtatku crteneHed. [IpuMeHeHHe OCTaTKOB K PELICHUIO
YpaBHEHUH B LIEJIBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3meprr 00bEKTOB OKPYXKAIOIIETO MUPA, AJTUTEIBHOCTD IPOLIECCOB B OKPYKAIOIIEM MUPE.
CranaapTHBIN BU YnCTa.

AsreOpanyecKkue BbIpasKeHU sl

Anrebpandeckast 1po0b. JlomycTUMbIe 3HAYCHHSI IEPEMEHHBIX B JPOOHO-PAIIMOHATBHBIX
BbIpaxkeHUsIX. OCHOBHOE CBOMCTBO ajireOpanueckoil 1podu. CroxeHue, BBIYMTaHUE, YMHO)KEHUE
U JenieHue anredpanyeckux apobeil. Brinenenue nenoit yactu anredpandeckoi apoou.

PaumionaneHbie  BbIpakeHUsS.  TOXKJIECTBEHHBIE  IMPEOOpPa30BaHHUS  PALMOHAIBHBIX
BBIPAKEHUM.

JlommycTiMble 3HAYEHUs TMEPEMEHHBIX B BBIPAXKEHUAX, COJACPXKAIIUX apU(METUUECKUE
KBaJpaTHble  KOpHU.  TOXKIECTBEHHbIE  MPEOOpa3OBaHUS  BBIPAKEHHUH,  COAEpIKAIIMX
apudMeTHIeCKre KBaIpaTHbIe KOPHU.

Crenenp ¢ 1eTbIM TMOKazaTeneM © ee cBoiicTBa. [IpeoOpa3oBaHue BBIpAKEHUI,
COJIEpIKAILUX CTETEHHU.

YpaBHeHHS M HEPABEHCTBA

KBagparHoe ypaBHeHue. @opMyna KOpHEW KBaJapaTHOro YypaBHeHHs. KomamdecTBo
JIEMCTBUTENIbHBIX KOpPHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHMs, CBOOUMBIE K
JIMHEHBIM YPAaBHEHUAM WM K KBaJ[paTHbIM ypaBHeHUAM. KBaipaTHOE ypaBHEHHE C TapaMETPOM.
Pemenne TEKCTOBBIX 3a/1a4 € MOMOILBIO KBAJIPaTHBIX YPAaBHEHUM.

JpoGHo-paiinoHanbHbie  ypaBHeHHs. Pelmienune npoOHO-palMOHAIBHBIX YpaBHEHUH.
Perienne TEKCTOBBIX 3a/a4 C TMOMOIIBIO JAPOOHO-pallMOHANBHBIX ypaBHeHUH. [paduyeckas
WHTEpIpeTalus YpaBHCHUH C ABYMs IEPEMEHHBIMHU.

Uucnosble HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepaBeHcTBa. CllOkKeHUE U
YMHOKEHUE YMCIOBBIX HepaBeHCTB. OleHMBaHME 3HAYEHUs BbIpakeHUsA. JloKa3aTelbCcTBO
HEpPaBEHCTB.

[TonssiTne O pemieHHMH HEpPaBEeHCTBA C OJHOM NEPEMEHHOW. MHOXKECTBO peElIeHUN
HepaBeHCTB. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPABEHCTBO C OAHOM MEPEMEHHOW UM MHOXKECTBA €ro pelieHui. Pemenune
JMHEHHBIX HEPABEHCTB C OAHON MepeMeHHON. CUCTEMBI U COBOKYMHOCTH JTIMHEIHBIX HEPABEHCTB
C OJIHOW mepemMeHHOM. Pellenne TeKCTOBBIX 3a7ad ¢ MOMOIIBIO JIMHENHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOM.



Dyukyuu

OO6nacTp ornpeneneHuss ¥ MHOXKeCTBO 3HaueHMH (GyHkumuu. CriocoObl 3a1anust GyHKIUH.
I'paduk pynxkumu. Urenue coiictB GyHkiuu no ee rpaduky. I[Ipumepsr rpadukoB GyHKIUH,
OTPaKAIOIIUX PEAbHBIC IPOIIECCHI.

JIuneitnast pyHkuus. yHKIMH, ONMCHIBAIONIUE IPAMYIO M OOpaTHYIO IPONOPLMOHAIbHBIE
3aBHCUMOCTH, UX TPa(UKH.

Oyukmun y = ax’, y = x>+ b, y=x3, y = | x |, y = Vx, y=k/x u ux cpoiicrsa. Kycouno-
3aJaHHble (PyHKIMK

9 KJIACC

Yucia ¥ BBIYHCICHUSA

Kopenp n-i1 crenenu u ero cpoiictBa. CreneHb ¢ pallMOHAJIBHBIM II0KA3aTEJIEM U €€
CBOMCTBA.

AsredOpanyeckue BbIpasKeHU s

ToxnecTBeHHBIE TIPEOOpPA3OBAHUSI BBIPAXKCHHM, CONEPKANINX KOPEHb /- CTETICHH.
ToxecTBeHHblE NPeoOpa30BaHMs BBIPAKEHHUM, COAEpXkKAlUX CTEHNeHb C PalMOHAIBHBIM
II0KAa3aTeseM.

KBanparnbiii tpexwieH. KopHu KBaapaTHOro TtpexwieHa. Pa3znokeHne KBaJIpaTHOTO
TPEXWICHA HA JIMHEHHBIE MHOKUTEIN.

YpaBHeHNs1 1 HEPABEHCTBA

bukBanparasle  ypaBHeHuMs. lIpumepbl NpUMEHEHMM  METOAOB  PAaBHOCHIIBHBIX
npeoOpa30BaHuii, 3aMEHbI IEPEMEHHOI, TpaueCcKoro MeTo/1a pH peLIeHny ypaBHeHUH 3-if u 4-
! CTEIICHEN.

Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHHH.

Pemenne cucrem ypaBHEHHH C JIByMs IEPEMEHHBIMU. PelleHue mpocTedmmx CUCTEM
HEJIMHEHHBIX YpaBHEHUHM C JByMs INEepeMEeHHbIMH. [paduueckuil MeToA pEeLIeHUs CHUCTEMbI
HEJIMHEWHBIX YpaBHEHMM C JByMs mnepeMeHHbIMU. CucTeMa JBYX HEIMHEMHBIX ypaBHEHUH C
JByMsI IEPEMEHHBIMU KaK MOJZIEJIb PEAJIbHOM CUTYyallnu.

UYucnoble HEpaBeHCTBA. Penienue TMHEMHBIX HEPABEHCTB. J[0Ka3aTeIbcTBO HEPABEHCTB.

Kesaopamnvie HepaBeHCTBA ¢ OJHOW MepeMEeHHOW. PelieHne KBaapaTHBIX HEPAaBEHCTB
rpaguyeckuM METOAOM U METOJOM HHTEpBalioB. MeTon HMHTEpPBajOB AJis pPalMOHAIBHBIX
HepaBeHCTB. [Ipocrelinye HepaBeHCTBA ¢ TapaMETPOM.

Pemenne TekCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ 1ByMsl mepeMeHHBIMU. PelleHne HEpaBeHCTBA C JIByMsl IEPEMEHHBIMHU.
CucreMbl HEPAaBEHCTB C ABYMs ITepeMeHHbIMU. [ paduueckuii MeTos1 perieHns CUCTEM HEPAaBEHCTB
C IByMsI IEPEMEHHBIMH.

DOyHKIUH

@ynkiusa. CpoifctBa  (QyHKIMHA: HYyIM (YHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKIMM, TPOMEKYTKH BO3pacTaHMs U YObIBaHMS (DYHKIMH, YETHbIE UM HEYETHbIE (YHKIIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaueHUs (PyHKIMH.

KBanparnunas ¢pyHkius u ee cBoiictsa. Vcronb30BaHue CBOMCTB KBaIpaTUYHON (QYHKIIUN
Ui pemeHust 3anad. Iloctpoenue rpaduxa kBagpatuuHoil ¢ynkuuu. Ilonokenue rpaduxa
KBaJpaTH4HON (DYHKIMH B 3aBUCMMOCTH OT ee Kod(uuuentos. I'papuku Qynkmuii y = ax’, y =
a(x—m)’ uy = a(x —m)’ + n. [locrpoenue rpapukop GyHKIMI ¢ HOMOIILIO TPEOOPA3OBAHMUIA.

Hpo6uo-nuuetinas Gyukmus. MccnenoBanue GyHKITHN.

@yHKIMA y = X" ¢ HaTypaJIbHBIM MTOKA3aTesieM N U ee Tpaduk.

Yucii0BbIe MOCIEAOBATEIbHOCTH U NPOTPECcCUM

Ilonstue YK CIIOBOU [IOCJIEI0BATEIILHOCTH. Koneunsie 51 OeCcKOHEUHbIe
nocienoBareNbHOCTH.  OTrpaHWYeHHas IOCIEA0BATEIbHOCTE. MOHOTOHHO — BO3pacTarouas
(yObIBaromasi) mociuenoBaresibHOCTb. CrocoObl 3a/laHusl MMOCIIEA0BaTeIbHOCTH: ONUCATEIbHBIH,
TaOIUYHBIN, C TOMOLIBIO (OPMYIIBI 71-TO UJIEHA, PEKYPPEHTHBIH.



Apudmerndeckas 1 reomerpuueckas nmporpeccuu. CBONCTBA YWICHOB apu(PMETHICCKON 1
reOMETpHUECKON mporpeccuil. POopMysbl 7-ro 4ieHa apuPMETHYECKOH M TeOMETPUUECKOM
nporpeccuif. Popmyibl CyMMBbl IEPBBIX 7 YJICHOB apu(PMETHYeCKOW U TeOMETPUYECKON
nporpeccuil. 3aj1aun Ha MPOLEHTHI, 0AHKOBCKUE BKJIA/Ibl, KPEAUTHI.

[IpencraBieHne 0 CXOAMMOCTH TMOCIEIOBATEILHOCTH, O CYMMHPOBaHHUH OECKOHEYHO
yOBIBaIOIICH T€OMETPHUYECKON MPOTPECCUH.

Merton maremarndeckoi nHaAyKIuu. [Ipocreiiire npumepsl.

NPEIMETHBIE PE3YJIBTATBI OCBOEHUS YUEBHOI'O KYPCA «AJITEBPA»

(YLIYBJIEHHBIV YPOBEHD)

INPEAMETHBIE PE3VYJIBTATBI ocBoeHusi mporpaMMbl y4eOHOTO Kypca K KOHILY
obyuenus B 7 KJIIACCE.

Yucyia 1 BLIYUCTICHUS

Payuonanvuvie uucna

[TepexonuTh OT OHOM (HOPMBI 3aMMKMCH YHCENl K APYroi (mpeoOpa3oBbIBaTh JACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OCCKOHEYHYIO
JIECATUYHYIO APOOB).

Hcnonb3oBaTh MOHATHS MHOXKECTBA HATYPaJbHBIX YHCEJ, MHOXECTBA IICJIBIX YHCEN,
MHOKECTBA pAI[MOHAJBHBIX YHCEN MpPHU PEIICHHH 3a/ad, MPOBEACHUU PACCYXKACHUNH U
JIOKa3aTeyIbCTB.

[Tonnmare ¥ OOBSICHATH CMBICI MMO3UIIMOHHOM 3aMKUCH HATYypaIbHOTO YHCIA.

CpaBHHBATh U YIOPSIOUUBATH PAIlMOHAIBHBIC YUCIIA.

BoimonHsATh, coueTas yCTHbIE W MHCbMEHHbBIE MPUEMBI, apu(MeTHdecKue ACUCTBUSA C
palMoOHAIBHBIMU YHCJIAMH, HCIOJIB30BaTh CBOWMCTBA YWCEN W MpaBWia JIEUCTBHUM, MPUEMbI
paIrMoHaIbHBIX BEIYMCIICHUM.

BoInonHATE AEUCTBUS CO CTETICHIMU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

HaxoauTh 3HaueHWs YHCIOBBIX BBIPAKCHUM, COACP)KAIIUX palMOHAIBHBIC YHCIA H
CTCTICHH C HaTypaJbHBIM IIOKa3aTelieM; MPUMEHITh Pa3HOOOpa3HbIe CHOCOOBI W PHEMBI
BBIYHCIICHHSI; COCTABIISATh M OIEHUBATh YHCIOBBIC BEIPAKEHHUS TIPH PEIICHUH MTPAKTUYECKHUX 3a1a4
W 33J1a4 U3 JIPYTUX y4EOHBIX MPEIMETOB.

OKpymATh 4Kciia ¢ 33JaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICTY IPAKTUYECKON CUTYallNH;
BBITIOJIHATh TPUKUIKY M OICHKY pe3yJbTara BBIYHCICHHUM, OIICHKY 3HAYEHUW YHCIOBBIX
BBIPKEHUI, B TOM YHCIIE IPU PELHIEHUN TPAKTUYECKUX 3a/1a4.

Pemats TekcTOBBIC 3a1aUM apU(DMETUUECKUM CITIOCOOOM; UCTIOIB30BaTh TAOJIUIIBI, CXEMBI,
YepTexkH, IPYyTrUe CPeICcTBa MPEACTABICHUS JaHHBIX MTPU PEILIEHUH 3a/1a4.

Pemare mpakTUKO-OPUEHTUPOBAHHBIE 3a/la4yM, CBSI3aHHBIE C OTHOIIEHHWEM BEIWYHH,
MPONOPIMOHAIBHOCTBIO BEJIMUMH, MPOLEHTAMH; HHTEPIIPETUPOBATh PE3YJbTaThl PELICHUS 3a]a4
C YY€TOM OTPaHMYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMarpuBaeMbIX 0OBEKTOB.

Henumocmo

Jloka3bIBaTh M MPUMEHSTH IIPU PEIICHUH 3aJ1ad TPU3HAKK 1enTuMocTi Ha 2,4, 8, 5, 3,6, 9,
10, 11, npr3HaKu J€IMMOCTH CYMMBI U IPOU3BEACHUS LENbIX YHUCEIL.

PacknanpiBaTh Ha MHOKUTEIN HaTypaJIbHbIC YHCIIA.

OnepupoBarh MOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YHCII0, B3AUMHO IIPOCTHIE YUCIIA.

Haxogute Hanbonpmmii oOmui AENMUTENh W HAWMMEHbBIIEE O0IIee KpaTHOE Yucel |
MCIIOJIb30BaTh UX MPH PELIEHUH 3a/1a4, IPUMEHSTh alroput™ EBknna.

OnepupoBark IMOHATHEM OCTaTKa IO MOIYJIK, IMPUMEHATH CBOWCTBA CPAaBHEHHMM IO
MOJYJTIO.

AuredOpanvecKkue BbIpaKeHUs

Buvipasicenusn ¢ nepemennvimu

Hcnonp3oBaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSITH €€ B TIPOIIecce
OCBOCHHS y4eOHOTO MaTepuaa.

HaxoauTs 3HaueHns1 OyKBEHHBIX BRIPAKEHUHN TIPH 3aJaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.



Hcnonp3oBaTh MOHSATHE TOXAECTBA, BBINOJHATH TOXKIECTBEHHbIE MPEoOpa3oBaHUs
BBIPAKEHUM, TOKA3bIBATH TOXKECTBA.

Mmnozounenwt

BrImonssATe mpeoOpa3zoBaHus LEIOTr0 BRIPAKEHHSI B MHOTOWIEH PUBEACHUEM OA0OHBIX
CJIaraeMbIX, paCKpPhITHEM CKOOOK.

BomnonHaTe AeicTBUs  (CIOXKEHHE, BBIYMTAHHWE, YMHOXKEHHE) C OJHOWIEHAMHU U C
MHOTOYJIEHAMU, MPUMEHITh (HOPMYJIbl COKPAIIEHHOTO YMHOXKEHHs (KBaJpaT U KyO0 CyMMBI,
KBaJ[paT W Ky0 pa3HOCTH, pa3HOCTh KBaJpaToB, CyMMa M pPa3HOCTh KyOOB), B TOM YHCIIE IJIS
YIPOLIEHUSI BBIYUCICHUI.

OcCylecTBIATh Pa3yIOKEHUE MHOTOWIEHOB HAa MHOMKUTENIM C IOMOIIBIO BBIHECEHHUS 3a
CKOOKM 0OIero MHOXHTENS, TPYNIUPOBKH CllaraeMbIX, MPUMEHsST (OPMYIIbI COKPAIIEHHOTO
YMHO)KEHUS.

[IpumensTh mnpeoOpa3oBaHUs MHOTOWIEHOB JJIsi pPELICHUS Pa3IWYHbIX 3ajad U3
MaTeMaTHKH, CMEKHBIX [IPEIMETOB, U3 PEAJIbHON MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HATYypalbHBIMU [TOKA3aTeNIAMU JJIsl TPeoOpa3oBaHus
BBIPAKECHUM.

YpaBHeHNs1 1 HEPABEHCTBA

Pemare nuHeiiHbIE ypaBHEHUS C OJHOW NMEPEMEHHOW, NMPUMEHSS IpaBuia Mepexona OT
HCXOIHOTO YpPaBHEHUSI K pPaBHOCWIbHOMY eMy. [IpoBepsATb, SBISETCA JIM YUCIO KOPHEM
YpaBHEHHUS.

[TonGupats mpuUMepsbI ap YUCE, ABISIOIUXCS PelICHHEeM TMHEHHOTO YPaBHEHUS C IBYMS
[EPEMEHHBIMH.

Crpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C ABYMs
[IEPEMEHHBIMHU; MOJIb3YSICh TPpaUKOM, IPUBOIAUTH IPUMEPHI PELLICHUSI yPaBHEHUSI.

Pewate cuctembl OBYX JMHEHHBIX YpaBHEHMI C JIByMsl NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBnarh W peliaTh JUHEWHOE YPaBHEHUE WIM CHUCTEMY JIMHEWHBIX YpaBHEHUMU IO
YCIIOBUIO 3aJa4M, HMHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJy4YEHHBIN
pe3yabTar.

DOyHKIUH

Koopounamut u cpagpuxu

N300paxarp Ha KOOpAMHATHOW TMPSAMOM TOYKHM, COOTBETCTBYIOLIME 3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alHUCHIBaTh YHUCJIOBBIE MPOMEKYTKH Ha
anreOpanvecKoM sI3bIKE.

OTMeuarh B KOOPJAMHATHOM IJIOCKOCTH TOYKH 1O 33JaHHBIM KOOPJUHATaM.

Dyukyuu

Ctpoutb rpaduKy JUHEHHBIX QYHKIUI.

OnuceiBaTh C TOMOIIBIO (YHKIHMHA H3BECTHBIE 3aBHCHUMOCTH MEXIY BEIMYMHAMMU:
CKOpPOCTb, BpEMS, PACCTOSHHUE; II€HA, KOJIUYECTBO, CTOMMOCTB; MPOU3BOAUTEIBHOCTb, BPEMH,
00BeM paboTHI.

HaxoauTth 3HaueHue GyHKINU 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpadguyeckuii cnoco0 MpeACTaBICHUS U aHaln3a WHOOPMAIINK; U3BJICKaTh U
UHTEPIPETUPOBATh UH(OPMALINIO U3 TPAPHUKOB pPeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBarh cBoMCcTBa QYHKIMIM 1)1 aHAIN3a TpadMKOB peaslbHbIX 3aBUCUMOCTEH (HyIn
GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, MPOMEXKYTKHA BO3pACTaHUS U yOBIBaHUS
GyHKIIMY, HAaUOOJIBITIEE M HAMMEHBIIIEE 3HAaYCHHS (PYHKITUH ).

Hcnonb3oBarh rpaduku uis UCCIEIOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH; MPU PELICHUN
3aJa4 U3 APYrux yueOHBIX MIPEIMETOB U PeaTbHOM KU3HU.

HNPEAMETHBIE PE3VYJIBTATBI ocBoenust mporpaMMbl y4yeOHOro Kypca K KOHILY
oOyuenus B 8 KJIIACCE.
Yucia v BbIYUCTCHUSA



Hppayuonanvuvie uucna

[ToHrMaTh U MCIIOIB30BATH MPEICTABICHUS O PACIIUPEHUU YUCIOBBIX MHOXECTB.

OmnepupoBarh NOHATUSAMM: KBaJpaTHbI KOPEHb, apu(PMETHUECKUN KBAaJpaTHbBII KOPEHB,
UpPpalMOHATILHOE YHWCIIO; HAXOAWTh, OIICHUBATh KBAJpaTHbIE KOPHHU, HCIONB3ys IpH
HEOOXOIMMOCTH  KaJIbKYJISITOP;  BBIIOJHATH IPEe0Opa3oBaHUs  BBIPAXKEHUH, COJEPIKALIMX
KBaJ[paTHbIC KOPHH, UCTIOJIb3Ys CBOWMCTBA KOPHEH.

Vcnionb30BaTh HayallbHbIE MPEJICTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YUCEN IS
CpaBHEHHsI, OKPYIJICHHS W BBIYMCICHHMN; W300pa)kaTh JCHCTBHUTEIbHBIC YHCIAa TOYKAMH Ha
KOOPJIMHATHOU MPSMOI.

Hcnonb30Barh 3amucu OONBIIMX M MaJIbIX YHCET C TMOMOMIBIO JECATHYHBIX Ipoleil u
crerneHeil uucna 10; 3amuchiBaTh M OKPYIVIATh YHMCIOBBIE 3HAUEHHUs] PEANbHBIX BEIMYUH C
UCTIOJIb30BAaHUEM PA3HBIX CHCTEM M3MEPEHUM.

Henumocmo

OmnepupoBarh MOHATHEM OCTaTka MO MOAYJIIO; NPUMEHSTbh CBOWCTBA CPaBHEHUWH I10
MOZYJI0; HAXOAUTh OCTAaTKH CyMMBI U IIPOU3BEICHUS 10 JAHHOMY MOAYJIIO.

AJredpanyeckue BbIpasKeHUs!

JIpo0HO-panuoHAa/IbHbIE BbIPAKEHUS

Haxoauth gonmycTuMble 3HaYE€HUS IIEPEMEHHBIX B JPOOHO- PAllMOHAIBHBIX BHIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAILHON APOOH.

BrimonusATe npuBeneHne anreOpandeckux IpoOel K o0lieMy 3HaAMEHATEeNo, CIOKEHHE,
YMHOXEHHUE, JIeJIEHUE aaredpandeckux JIpooei.

BEIMONHATE TOXIECTBEHHBIE TPEOOPA30BAHMS PALIMOHATILHBIX BEIPAKEHUH.

[TpumensaTh NpeoOpa3oBaHMsl BBIPAKEHUN [T peIIeHHs Pa3IMUHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 PEaTbHON PAKTUKH.

Cmenenu

[IpuMeHSATh TOHSATHE CTETNEHW C IIeNBIM [OKA3aTesieM, BBIMOJIHITH IMPEoOpa30BaHUs
BBIPa)KEHUH, COAEPIKAIIMX CTENEHHU C LIEIbIM MOKA3aTeIeM.

Hppayuonanvnusie eviparcenun

Haxogute ponmycTuMble 3HA4€HUS IEPEMEHHBIX B  BBIPAXKEHHUAX, COAEPIKAIIUX
apu(dMeTHIECKNE KBaIpaTHBIE KOPHU.

BeimonuATe mpeoOpa3oBaHUs UpPpALMOHAIBHBIX BBIPAKEHHUH, MCIOIB3Ys CBOWMCTBA
KOpHEW.

YpaBHeHHS M HEPABEHCTBA

Pemrarp kBasmpaTHbie ypaBHEHUSI.

Pemarb 1poOHO-paliMoOHalbHbIE YPABHEHUS.

Pemratp nuHeHHBIE ypaBHEHHsSI C IapaMeTpaMHd, HECIOXKHBIE CHCTEMBI JIMHEWHBIX
YPaBHEHMI ¢ MapaMeTpamu.

[TpoBOAMTE MicCTEIOBAHNUS YPaBHEHHUH U CUCTEM YPaBHEHUH, B TOM YHCJIE C TPUMEHEHHEM
rpadu4ecKux MpeJCcTaBIeHUN (ycTaHABIUBaTh, UMEET JIM YpaBHEHHME MJIM CHCTEMa ypaBHEHUH
pEIIeHMs, €CII UMEET, TO CKOJIBKO, M TIPOYee).

Ilepexoquth OT ClIOBECHOH (OPMYIHPOBKM 3aJaud K ee aiareOpanyeckoid MoJenu ¢
MIOMOII[I0  COCTaBJICHUS YpPAaBHEHHWS WM CHCTEMBbl ypaBHEHHWW, WHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOJYYEHHBIH pPe3yabTar.

[TpuMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKH, pEeIIaTh JTHHEHHBIC
HEpaBEHCTBA C OJHOW MEPEeMEHHOW M HX CHCTEMBbl; JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALUIO
MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHMMaTh ¥ NCTIOIB30BaTh (PYHKIIMOHAIBHBIC TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003Ha4YeHNs); ONpeNeNATh 3HaUeHne (PYHKIIMU 110 3HAUEHUIO apryMEeHTa; ONpeelsiTh CBOMCTBA
GbyHKIIUHU 110 ee rpaduKy.

Crpourts rpaduxu Gynkimii y = x%, y= x>, y=k/x, y =| X |, onucsIBaTh cBoicTBa 4MCI0BOI
GbyHKIIUHU 110 ee rpaduKy.



INPEAMETHBIE PE3VYJIBTATbBI ocBoeHusi mporpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenus B 9 KJIACCE.

Yuciia 1 BbIYMCTICHUS

OnepupoBarh NOHATUIMH: KOPEHb n-U CTENIEHH, CTEIIEHD C PallMOHAIbHBIM [10KA3aTeNIEM;
HAXOIUTh KOpPEHb 71-il CTENEHU, CTENEeHb C PpAlMOHAIBHBIM IIOKa3aTejeM, HCHIOIb3ys IpU
HEOOXOJMMOCTH  KaJbKYJIATOP; NIPUMEHATH CBOWCTBA KOPHS #-W CTENEHU, CTENEHU C
paloHaIbHBIM MTOKa3aTeeM.

Hcnonb3oBaTh NOHSATHE MHOXKECTBA JACHCTBUTENBHBIX YHCET MpPHU pEIICHUU 3ajad,
MIPOBEICHUH PACCYXKJICHUHN U 10Ka3aTeNIbCTB.

CpaBHHBaTh M YHOPSJAOYMBATH JCHUCTBUTEIBHBIC YHUCHA, OKPYIISATH JACHCTBUTEIBHBIC
YHCIIa, BBITOJHATD MPUKUAKY PE3YJIbTaTa BHIYUCICHUH, OIIEHKY YMCIOBBIX BBIPAKECHUN.

AnredpanyecKkue BbIpasKeHUs

OnepupoBaTh TMOHATHEM KBAJpPAaTHOTO TpPEXWIEHAa; HAXOAUTb KOPHU KBAJAPATHOTO
TpeXuJIcHa.

PacknaapiBaTh KBaJApaTHBINA TPEXWICH HA JIMHEHHbIE MHOKHUTEIIH.

YpaBHeHNsI U HEPABEHCTBA

Pemare nuHelHbIEe ¥ KBaJpaTHbIE YpaBHEHUS, YPABHEHHUSI, CBOJSAIINECS K HUM, APOOHO-
palMOHAJIbHBIE YPAaBHEHUSI.

Pemmare HecnoHbBIE KBaJpaTHbIC YPABHEHUS C ITAPAMETPOM.

Pemare nuHelHbIE HEpaBEHCTBA, KBAJpaTHblE HEPABEHCTBA; HCIOJIb30BaTb METOJ
MHTEPBAJIOB; N300pakaTh pellleHue HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUCBHIBATh PELICHUE C
MIOMOIIIbIO CUMBOJIOB.

Pemare cuctembl IByX JUHEHHBIX YpaBHEHHM C JIByMsI MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YpPaBHEHHUE HE SIBISICTCS JTUHEHHBIM.

Pemmare HecnOXKHbBIE CHCTEMbI HETMHEHHBIX YPaBHEHUN C TTapaMeTPOM.

[IpuMeHaTh  MeTOABl  PAaBHOCHWIBHBIX  IMPEOOpa3OBaHMIl, 3aMEHBl  IEPEMEHHOM,
rpaduyeckoro MeToja Mpu pelieHny ypaBHeHUH 3-ii u 4-if cTeneHen.

Pemare cuctembl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO; M300pa)kaTh pEIICHHE CHUCTEMbl HEPaBEHCTB HAa YMCJIOBON MpPSIMOM,
3aMyChIBaTh PEIIEHUE C IIOMOLILI0 CUMBOJIOB.

Pemate ypaBHEHHs, HEpAaBEHCTBA U HX CHUCTEMBI, B TOM YHCIE C OTrPaHUUYCHUSIMHU,
HaIpUMep, B LIETBIX YUCIaX.

[IpoBoauTh UCCEIOBAaHUS YPABHEHHI U CUCTEM YPABHEHMI, B TOM YHCIIE€ C IPUMEHEHHEM
rpaduueckux npeacraBieHUil (ycTaHaBIMBATh, UMEET JM YpaBHEHUE WJIM CUCTEMa ypaBHEHUN
pELIeHUs], €CIIM UMEET, TO CKOJIbKO, U IpoUee).

Pemarp TekcroBble 3amaun anreOpanyeckuM CrocoboM C MOMOIIbIO COCTaBIIEHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JUIsl COCTABIIEHUSI MaTeMaTH4eCcKon
MOJIETIM pPEAJbHOW CUTyallMM WM TPUKIATHOW 3aJaud; HHTEPIPETHUPOBATh IOJyYECHHbIE
pe3yabTaThl B 3aJaHHOM KOHTEKCTE.

DOyHKIUH

OnepupoBarh MOHATHSAMH: 3aBUCUMOCTh, (yHKIUS, Tpaduk QYHKIMM, MpsMas
MPOMOPLUUOHALHOCTD, JIMHEWHas (QYHKIHA, OOpaTHas MPOINOPLIHUOHAIBHOCTh, Mapadona,
rumnepooa, KyCOuHO-3a/1aHHast (PYHKITHSI.

HccnenoBars ¢GyHKIHIO MO ee TpaduKy, YCTaHABIMWBATh CBOWCTBA (PYHKIMI: 001acTh
OlpesieNieHUsl, MHOXECTBO 3HAu€HUM, HYIW (QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXKYTKH BO3pACTaHUSI U YOBIBAaHUS, YETHOCTh M HEUETHOCTh, HauOONbIlIee U HAMMEHbIIIEE
3HAYEHUsI, ACUMITITOTHI.

Pacro3naBarh  kBagpatuuHylo (QyHKUIHMIO 1O  Qopmyne, TPHUBOAUTH MPUMEPHI
KBQIPAaTUYHBIX (DYHKITUN U3 peaTbHOM KU3HU, QPU3HKH, TEOMETPHH.

Onpenenars monokeHUe rpaduka KBaApaTHYHON (YHKIMA B 3aBHUCHMOCTH OT €€
k03¢ puLMeHTOoB.



CrtpouTh rpaduik KBaapaTUIHOW (PYHKIIMH, ONTMCHIBATH CBOMCTBA KBAAPATUIHON (PYHKITMH
1o ee rpaguxy.

Hcnonp30BaTh CBOMCTBA KBAAPATUUHON (PYHKIIUU ISl peLICHHS 3a/1a4.

Ha npumepe xBaaparnynoil pyHKuu ctpouth rpaduk Gynkumu y = af (kx + b) + c ¢
MOMOIIBIO TIpeoOpa3oBaHuil Tpaduka GyHKIUU y = f (x).

WnmocTpupoBarh ¢ MOMOIIBIO TpaduKa peajbHYI 3aBUCUMOCTh WM TPOLECC MO HX
XapaKTePUCTUKAM.

ApupmeTrnyeckass 1 reoMeTpHYeCKasi IPOrPeccuH

OnepupoBarh NOHATHUSMHU: IOCIEIOBATEIBHOCTh, apudmMeTnyeckas U reoMeTpuuecKas
IIPOIPECCHUHN.

3amaBarh MOCIEA0BATEIbHOCTH Pa3HbIMU CIIOCOOAMU: OMUCATEIbHBIM, TaOIHYHBIM, C
MOMOIIBIO (POPMYJIBI #-TO YIIEHA, PEKYPPEHTHBIM.

BbINOMHATE BBIYMCICHUS C HCIOJIb30BaHHEM (OpPMYN 7-TO WieHa apupMeTHYecKod u
T€OMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX 7 YJICHOB.

N3006paxarp 4iieHbl OCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM TUIOCKOCTH.

Pemare 3aga4un, CBI3aHHBIE C YUCIOBBIMU IIOCIIEA0BATEILHOCTIMU, B TOM YHUCIIE 334a49H U3
peabHOM JKU3HM (C UCTIONB30BAHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHIA).

Pacnio3naBarh U NpUBOIUTH IPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BaTEIbHOCTEMH,
OTPAaHUYEHHBIX  MOCJIEAOBATEIILHOCTEH,  MOHOTOHHO  BoO3pacTarolmux  (yObIBarOIIMX)
IIOCJIEI0BATENbHOCTEM.

Nwmets mpencTaBieHre O CXOAMMOCTH MOCIEAOBAaTENbHOCTH, YMETh HAXOAUTh CYMMY
0OEeCKOHEUHO YOBbIBAIOIIEH reOMETPUUECKOI POTrPECCHH.

[IpuMeHsITh METO MaTeMaTUYeCKOM UHIYKIIMH MIPU PEIICHUH 3a]1au.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pasaenoB u tem | KonmdectBo DnekTpoHHbIe (HU(PPOBHIC)
/1 MIPOTPaMMBI 4acoB 00pasoBarenbHbIE PECYPChI
1 | Yucna v BEIYHCTICHUS. 11 https://myschool.edu.ru/
ParnonanbHbIe uncna
(moBTOpEHME)
2 | Yucna v BBIYUCTICHUS. 10 https://myschool.edu.ru/
JlenuMocTh
3 | Anrebpanueckue BbIpayKeHHUsL. 7 https://myschool.edu.ru/
BeipaskeHHUs ¢ IepeMEHHBIMH
4 | Yucna u Berurcnenusi. CTemneHs ¢ 9 https://myschool.edu.ru/
HaTypaJIbHBIM MTOKa3aTesieM
5 | Anrebpanueckue BbIpayKeHHUsL. 20 https://myschool.edu.ru/
MHOro4aeHbl
6 | YpaBHEHHUS U CUCTEMBI 10 https://myschool.edu.ru/
ypaBHeHUU. JInHEHbIE
ypaBHEHUsI
7 | AnreOpandeckue BbIpaKEHHUS. 14 https://myschool.edu.ru/
DopMyIIbl COKPALEHHOTO
YMHOKEHHSI
8 | ®ynkuuu. KoopauHatel u 17 https://myschool.edu.ru/
rpaduKu. QyHKIIHH
9 | ®yukuuu. Jluneinas GyHkuus 16 https://myschool.edu.ru/
10 | YpaBHEHUS U CHCTEMBI 14 https://myschool.edu.ru/
ypaBHeHUW. CHCTEMBI THHEHHBIX
YpaBHEHUN




Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
n/n IPOrPaMMBI 9acoB 00pa3oBareIbHbBIE PECYPCHI
11 | IloBropenue, 0600IICHNE, 8 https://myschool.edu.ru/
CUCTEeMaTHu3allys 3HAaHUU
O0111e€ KOJIMYECTBO YacOB 136
8 KJIACC
No HaumenoBanue paznenoB u tem | KonndectBo DOnexTpoHHbIC (ITU(POBHIC)
/i IPOTrpaMMBI 4acoB o0pa3oBareIbHBIC PECYPCHI
1 AnreOpandeckue BhIpaKCHUSI. 16 https://myschool.edu.ru/
HpoOHo-paninoHanbHbIe
BBIPAXKECHHUSI
2 Ywciia v BBIYUCIICHHS. 10 https://myschool.edu.ru/
JlenuMocTh
3 Ywciia v BBIYUCIICHHS. 17 https://myschool.edu.ru/
KBagparHblil KOpeHb
4 YpaBHEHHS ¥ HEPABCHCTBA. 19 https://myschool.edu.ru/
KBagparHble ypaBHEHMs
5 YpaBHEHHS 1 HEPABCHCTRBA. 17 https://myschool.edu.ru/
HpoOHo-paninoHaabHbIe
ypaBHEHUS
6 YpaBHEHUS ¥ HEPABSHCTBA. 14 https://myschool.edu.ru/
Hepagsencrtpa
7 AnrebpanyecKue BHIPaKCHUS. 14 https://myschool.edu.ru/
Crenenu
8 OyHKIIH 19 https://myschool.edu.ru/
9 [ToBTOpenwue, 0600mEeHNE, 10 https://myschool.edu.ru/
CUCTEeMaTHu3allls 3HAaHUU
O0111e€ KOJIMYECTBO YacOB 136
9 KJIACC
No HaumenoBanue pasnenos u TeM | KommuectBo DneKTpoHHbIE (LIUPPOBHIC)
/1 IPOTPAMMBI JacoB 00pa3oBareIbHbIE PECYPCHI
1 | OyskImUK 25 https://myschool.edu.ru/
2 | YpaBHEHMS U HEPaBEHCTBA. 15 https://myschool.edu.ru/
KBanpaTrHbie HepaBeHCTBA
3 | YpaBHEHHS U HEPABEHCTRBA. 25 https://myschool.edu.ru/
YpaBHeHUs, HEPABEHCTBA U UX
CUCTEMBI
4 | YucnoBsle MOCIEN0BATETLHOCTH 25 https://myschool.edu.ru/
U IPOTPECCUU
5 | Anrebpandeckue BbIpaKEeHHUS. 12 https://myschool.edu.ru/
CreneHs ¢ palioHaIbLHBIM
MOKa3aresieM
6 | [ToBropenue, o0o0IICHNHE, 34 https://myschool.edu.ru/
CUCTEeMAaTH3aIns 3HaHUH
OO11ee KOJTMYECTBO YacOB 136




MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN

IIPOTOKOJ OT 202 r.Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

MPOTOKOJ OT 202 1. Ne

COI''TACOBAHO
3aMecTHuTeNb AUPEKTOPa
) 4
(t%{f?@é(‘f’f’f' " 0.B. Kanukuna
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PABOYASA ITPOT'PAMMA
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T'EOMETPHA (YI/IVBJIEHHBIH YPOBEHb)

JUIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

Exarepunoypr 2025



CormacHo ydyeOHOMY TuTaHy B 7-9 Kiaccax M3y4yaeTcs YIrIIyOJIEHHBIM ydeOHBIH Kypc
«["eoMeTpusi», KOTOPBIA BKIIOYACT CIECAYIONIME OCHOBHBIE pa3ienbl coaepxkanus: «Hawama
reomerpun», «TpeyroiapHukm», «OKpyKHOCTB»,  «YeThlpéxyrompHukn», «llogoduey,
«DJNeMeHThl TpUroHoMeTpum», «llmomamny», a Takxke «Merox KoopAauHaT», «BeKTOpBI»,
«[Ipeobpa3zoBaHUs TUIOCKOCTH.

COJIEP)KAHUE YUYEBHOI'O KYPCA «'EOMETPUS» (YT JIYBJIEHHBIN

YPOBEHD)

7 KIIACC

Hayana reomerpun

Hcroprsi BO3HMKHOBEHUS M pa3BUTUsA reoMmeTpuu. HavanbHble NOHATUS T'€OMETPHUHU.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcHome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3anMHoOe pacnonokeHue To4YeKk Ha NpsMoi. M3mepeHue JUIMHBI OTpe3Ka, PacCTOSIHUE
MEXIy TOYKaMU.

[Tonynnockocte U yros. Buael yrinoB. M3mepeHue BenuuuH yrioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble M NEpHIEHIUKYISApHBIE IpsMble. PacctosHue OT TOYKH A0
npssMoi. buccekrpuca yria.

Jlomanas. Buael nomaneix. JliimHa < nomaHo.  MuoroyronsHuku. I[lepumerp
MHOroyrojibHuka. [IoHATHE 0 BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbBHUKAX.

[lepBruYHBIE IPEeICTaBICHUS O PABEHCTBE (DUTYP, UX PACIIONOKEHHH, CHMMETPHUH.

[Ipocreitmume noctpoenus. UHCTpyMEHTBI 1711 UBMEPEHUN U TOCTPOCHUM.

TpeyrojbHuku

Buast TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpeHHbIE, paBHOCTOPOHHHKE. MennaHa, OMCCEeKTpHCca M BRICOTA TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii U BTOpPOIl MpPHU3HAKM PABEHCTBA TPEYIOJbHUKOB.
PaBHOOepeHHBIE TPEYroJbHUKU W HMX CBOMcTBa. [IpH3HaK paBHOOEIPEHHOTO TPEYrOJIbHHKA.
Tpetuil npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHo1IEeHNs MEXAY CTOPOHAMHU U YIiaMH TpeyroibHuKa. HepaBeHCTBO TpeyroyibHUKA.
HepaBeHCTBO 0 17TMHE JTOMAHOM.

Cummerpuunble purypbsl. OCHOBHBIE CBOMCTBa 0ceBOM cummeTpuu. [Ipumepsl cummeTpun
B OKPY’KaOIIEM MUDE.

IMapajuieabHbie npsiMbie. CyMMa yIJjI0OB MHOTOYTOJIbHUKA

[TapamienbHOCTh TPSAMBIX, UCTOPUYECKHUE CBEIEHHsS O IOCTynare EBkiuaa M o poiu
JloGaueBCcKOro B OTKPBHITUM HEEBKINA0BOM reomerpuu. CBOWCTBAa M MPU3HAKK MapaljiesIbHbIX
npsimbix. Cymma yriioB TpeyrosibHUKa. BHentHue yrisl TpeyroapHuka. CyMMa BHYTPEHHUX YITIOB
MHOT'OYTOJIbHUKA M CYMMa BHEIIHHUX YIJIOB BBITYKJIOIO MHOI'OYT'OJIbHUKA.

IIpsimoyroJibHble TPEYroJbHUKH

[Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYIOJBHUKOB. [leprneHnuKynsp U HakJIOHHas.
CBolicTBO  MeauaHbl INPSMOYIOJBHOTO  TPEYTrOJbHHMKA, IIPOBEJEHHOW K THUIIOTEHY3E.
[TpstMOyTONBHBIN TPEYroJbHUK ¢ yriioM B 30°.

Oxkpy:KHOCTH

[ToHsTHS OKPY>KHOCTH M Kpyra. DJIeMEHTbI OKPY>KHOCTH U Kpyra: HEHTp, paJnyc, 1uaMeTp,
XO0pZa, UX CBOWCTBA. B3aMHOE pacosiokeHne OKpYKHOCTH U npsAMoi. KacarenbpHas u cexyias
K OKpy’KHOCTH. OKpY>KHOCTb, BOMCaHHasA B yroil. [Ipocrelimme nocTpoeHus ¢ MOMOIIBIO LIUPKYJIS
Y JIMHEUKHU.

I'eomeTpuuyeckue mecra ToO4eK

IlonsATHE O reoMeTpUYEeCKOM MecTe TOYeK. IIpuMepsl reoMeTpUuYecKuX MeCT TOYEK Ha
IJIOCKOCTH. buccekrprca yria u cepeIMHHBIA NMEPIEHIUKYISP K OTPE3KY KaK T€OMETpUYECKUe
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYTOJIbHHMKA, €€ LEeHTp. MeTo reoMETpUYECKUX MECT
TOYEK IIPU PEIIEHUN T€OMETPUYECKHX 3a/1a4.

IocTpoeHust ¢ MOMOIIBIO HUPKYJIA H THHEHKH



Ucropuueckue cBeaeHus. OOOCHOBAaHMS MPOCTEHIIMX IMOCTPOSHUMN, ITAmbl 3a/ladyd Ha
IIOCTPOEHUs, PEIICHNE 3a7a4 Ha IOCTPOECHUE LUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpexyrojbHUKH

[Tapannenorpamm, ero mnpusHakd U cBoicTBa. [IpsMoyronpHuk, poM0O, KBajapar, UX
npu3Haku W cBoicTBa. Tpamemnus. PaBHoOenpeHHas Tpamenusi, €€ CBOWCTBA M IMPHU3HAKU.
[TpstmoyronbHast Tpaneuust. CpeaHsis JIMHUS TpareLuy.

Cpennsisi TUHUS TpeyrojbHUKa. MeToa yIBOEHHUS MeIuaHbl TpeyroibHHKa. Teopema o
NIEPECEYCHUH MEIMAH TPEYroJbHUKA.

Teopema ®aneca, Teopema 0 MPONOPLUOHAIBHBIX OTpe3kax. Teopema Bapunbona ams
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI.

IHonpo0ue

[TogoOue TpeyroabHUKOB, KO3 duimeHT moaodus. [IpusHaku momgo0ust TpeyroJbHUKOB.
[TpumeHeHne Mo 00HS IPH PELICHUH T€OMETPHUECKUX U MPAKTHUECKUX 3aj1ad.

Ilnomann

[Monsitme o tutomramu. ColicTBa IUIOmanei reomerpuueckux uryp. IIpocreitmme
dbopMynbl Ui TJIOLWIAAM TPEYrOJIbHHMKA, Mapajuienorpamma, pomba u Tpameuuu. [lmomamau
no00HBIX puryp. OTHOIIEHHUE MIIOMIAICH TPEYT OIBHUKOB.

Teopema Ilugaropa

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHHH MPaKTUIECKUX
3ajad.

DJieMeHThI TPUTOHOMETPUH

CuHycC, KOCUHYC, TAH[€HC U KOTAHT€HC OCTPOTO yria MPSMOYTOJbHOTO TPEYrOoJbHHKA.
Tpuronomerpuueckue Qynkuuu yrioB B 30°, 45° u 60°. IIponopuuoHanbHblE OTPE3KH B
PSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTJIbl U YeThIPeXyTroJbHUKH, CBAI3AHHbIE C OKPY/KHOCTBHIO

Brucannble U LIeHTpalibHBIE YIJIBI, YTOJI MEXIY KacaTeIbHOW M XOpAOW. YTIIBI MEXIy
XopAaMM M CEeKyIUMMHU. BrucaHHble U  ONHMCAHHBIE OKPYXKHOCTH TpEYrojbHHKAa U
4eThlpexyrojbHUKU. CBoMcTBa M TpPHU3HAKM BIMCAHHOTO YEThIPEXyrojbHUKA. B3aumHoe
pacrioioxxeHue IBYyX OKpyxkHoctei. Kacanme oxpyxknocteit. OOmue kacaTelbHbIE K JBYM
OKPYKHOCTSIM.

9 KJIACC

Peenne TpeyrojibHuKOB

Cunyc, xocuHyc, TaHreHc yrioB or 0° mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
ToxecTBO. PopMyiibl puBeeHus. Pemienne TpeyroapHUKOB. Teopema KOCUHYCOB U Teopema
CHUHYCOB. PellleHne mpakTH4YecKHX 3aJad C HUCIOJIB30BAHMEM TEOPEMBI KOCMHYCOB M TE€OPEMBI
CUHYCOB. PelieHue 3aa4 reoMeTpUYeCcKOil ONTHKH.

Tpuronomerpuueckue GopmMyisl 1715 IUIOIIAAN TPEYToJIbHUKA, TapaenorpaMma, pomoa,
tpaneuuu. @opmyna ['epona. @opmyna Mmaomaan BITYKIOTO Y€THIPEXYTOIbHUKA.

ITono0ue TpeyronbHUKOB

Xopasl U MOJOOHBIE TPEYTOJIBHUKU B OKPYXHOCTU. TeopeMa o MpOou3Be€HUN OTPE3KOB
XOpA, TEOPEMBI O IPOU3BENECHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBaJapaTe KacaTeJIbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpudyeckux 3axad. Teopembl UeBsl u Menenas. Ilonsrtue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHHE MPsIMON Ha IUIOCKOCTH. YTJIOBOM K03(duIMeHT M CBOOOJHBIN UIEH, MX
reoMeTpuueckuil cmbicia. [lapaninenbHOCTh U NEPNEeHIUKYISIPHOCTh MPSIMBIX (Yepe3 YrioBOMH
KO3 (P PULIHEHT).



VYpaBHeHue OKpyKHOCTH. HaxoxlIeHue mnepeceyeHUul OKPYKHOCTEM U TpSAMBIX B
koopauHarax. dopmyna paccTosiHUS OT TOYKM A0 npsmou. Ilnomanes mapawienorpamMmma B
KOOpJMHATaxX, MOHATHE 00 OpUEeHTHMPOBaHHON Mmomaau. [IpuMmeHeHue meroga KOOpPAMHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

BekTopsl

BexTops! Ha mockoctu. ClokKeHHE U BRIYUTAaHHE BEKTOPOB — IpaBUila TPEYrOJIbHUKA U
napajuiejgorpaMma. YMHOKEHHE Bekropa Ha uuciio. Koopaunatel Bektopa. CroxkeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOpA HA YMCIIO B KoopauHarax. [IpumeHenune BeKTopoB B
¢buzuke, LEHTp Macc.

[TonsiTe o 0Gasuce (Ha miIockocTh). Paznokenuss BeKTOpoB 1o Oasucy. CkansipHOe
MIPOU3BEJICHNE BEKTOPOB, FTEOMETPUUYECKHUI CMBICI U BBIPAKEHUE B JIEKApPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaJsIpHOrO Ipou3BeneHus. CKaJasipHOE NMPOU3BEACHUE U NPOECLIUPOBAHUE.
[IpuMeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JUISl HAXOXKJICHMS JUIMH U yrioB. Pemenue
T€OMETPUYECKUX 3a/1a4 C IIOMOILBIO CKAJISIPHOTO IPOU3BEICHMUS.

JJIMHA OKPY/KHOCTH M ILIOIIAAb Kpyra

[IpaBuibHBIE MHOTOYTOJIBHUKY. JJIMHA OKPYKHOCTH. ['pajycHas u paauaHHast Mmepa yria,
BBIYMCIICHHE UIMH AYyr OKpy:kHocTeu. llnomanes kpyra, cekropa, cermeHta. lcropuueckue
CBE/IEHUS 00 U3MEPEHUH JTMHBI OKPYKHOCTH U TUIOIIAIN KPYyTa.

JIBMsKeHHs IJIOCKOCTH

Hentpansnas cummerpus. LlenTpanbHo-cummeTpuuHble ¢urypsl. IloBopoT. OceBas
cuMMeTpusi. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPO ocu. IlapanienbHslil nepeHoc.

[lonatne nBwxeHHus W ero cBoiictBa. PaBeHctBo ¢uryp. IlposiBieHus cuMMmeTpuu B
IpUpose, >KUBOMHUCH, CKYIbNType, apxuTekrype. Kommosunumu nBwxkeHuil (mpocteifmme
npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3ajiadax.

HNPEAMETHBIE PE3YJbBTATBHI OCBOEHUSA YYEBHOI'O KYPCA

«TEOMETPUSI» (YIJIYBJEHHBIA YPOBEHB)

NPEJMETHBIE PE3YJIbTATBI ocBoeHusi mporpaMmbl y4eOHOTO Kypca K KOHILY
o0yuenus B 7 KJIACCE.

Pacnio3naBaTh M3y4yeHHBIE TE€OMETpUYECKHE (QUIYpbI, ONpPENeNsITh WX B3aUMHOE
pacrioyio’keHue, n300pakaTh reOMeTpUUYECKUE (PUTYPBI; BBIMOIHATE YEPTEKH MO YCIOBHIO 3a1a4H.
W3mepsTs NTMHENHBIE W YIVIOBBIE BEJIMYUHBL. Pemars 3a1aun Ha BBIYHUCICHUE UIMH OTPE3KOB U
BEIIMYMH YIJIOB.

[IpoBOANTH MPUKHUIKY M OLEHKY JIMHEWHBIX U YIVIOBBIX BEJIMYMH IIPEJAMETOB B PEAIBHON
KHU3HHU, pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nuuaTe pa3smepbl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

CTpouth 4epTekH K FTEOMETPUUECKUM 3a1a4aM.

[Tons30BaTbcsl NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BaTh NPHU3HAKM U
CBOWCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOANTE JIOTHYECKHUE PACCYKIECHUS C UCIOJIb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

ITonp30BaTbCs INpU3HAKAMU DPABEHCTBA IIPSAMOYIOJBHBIX TPEYrOJIBHUKOB, CBOWCTBOM
MEJMaHbl, IPOBEICHHOW K THUIIOTEHY3€ MPSIMOYIOJbHOIO TPEYTrOJIbHHKA, B PpEIIECHUU
FeOMETPUYECKHX 3a/au.

OnpenensTe MapajiieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTe NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYro MpsiMOil.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBoAUTH BBIUKCIEHHMS U HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B
FeOMETPUUYECKHX 3a/1a4aX ¢ UCIIOJIb30BAHUEM CYMMBI YIUVIOB TPEYTOJBHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NPU EPECEUCHHUH IBYX NapasuIeIbHBIX MPAMbBIX ceKyllei. Pemars
IIPaKTUYECKUE 3a7a4¥ Ha HAX0KICHHUE YIJIOB.



Brnagers monstem reomerpuyeckoro mecta touek (I'MT). Ompenenste OuccekTpucy
yrila U CepeuHHBIN nepneHaukyisip Kk orpe3ky kak I'MT. Ilons3oBarsca nonstuem I'MT npu
JI0Ka3aTeNIbCTBE FEOMETPUYECKHUX YTBEP)KICHUH U IIPU PELICHUH 3a1a4.

@opMyIMpOBaTh ONPEICIICHNUS OKPY)KHOCTH M Kpyra, XOpJAbl U JUaMETPa OKPYKHOCTH,
YBEPEHHO BJIAZICTh UX CBOMCTBAMU. ¥ METh I0Ka3bIBAaTh U IPUMEHSITH 9TH CBOMCTBA IIPU PEIICHUN
3a/1a4.

Bnaners moHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPYXKHOCTH, YMETh HAXOIUTH €€
neHTp. JlokaspBaTh M WCHOJIB30BATh (PAKTHI O TOM, YTO OHMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA
IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEpEAUHHBIC NEPHEHAMKYISAPBI K CTOpPOHAM
TPEYroJbHUKA IEPECEKAIOTCS B OHON TOUKE.

Bnagers mNOHATHEM KacaTENbHOM K OKDPYKHOCTH, IIOJb30BaTbCsi TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHOM M pajauyca, IPOBEJECHHOIO K TOUKE KacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IIPOBEIECHHBIX U3 OJHOU TOYKH, U IIPUMEHSATH
3TO B PELIEHUHU T'€OMETPUUECKHUX 3a]1a4.

JlokasplBaTh M IPUMEHATH NPOCTEUININE TNeOMETPUYECKHE HEPABEHCTBA, NOHMMATh HUX
IIPAaKTHUYECKUM CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IOMOILBIO IUPKYJIS U JINHEHKH.

INPEJMETHBIE PE3YJIBTATBI ocBoeHus mporpammbl y4eOHOIO Kypca K KOHILY
o0OyueHnus B 8§ KNIACC

PacriozHaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BATHCA HX
CBOMCTBAMM IIpM PEIICHUM TE€OMETPUYECKMX 3anad. Pasznuyare npu3HakM U CBOMCTBA
napajjenorpaMMa, pom6a M HpsSMOYTOJbHUKA, JTOKa3blBaTh MX WU YBEPEHHO NPUMEHSATH MpU
peLIEeHNN TEOMETPUYECKUX 3a]1a4.

Vcnonb30BaTh CBOICTBA TOUKM IMEpPECEUYECHUs MEAMAH TPEyrojibHUKa (LEHTpa macc) B
pEILICHNH 3a1a4.

Bnaners noHsATHEM CpelHEN JIMHUU TPEYTOJIbHUKA U TPAIELIUH, IPUMEHATh UX CBOWCTBA
IPY pEUICHMM TIeOMETpuYecKux 3amad. HMcmonw3oBate Teopemy Paneca M TeopeMy O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS NPAKTUYECKUX 3a/1a4.

Pacnio3HaBaTh 1EHTpaibHO-CUMMETPUYHbBIE (UTYPHl M HCIOJIB30BaTh WX CBOMCTBA MpHU
pelIeHny 3a1ay.

Bnagerp  moHsTHSIMM  1OOOMSI  TPEYTOJIBHHKOB,  Kod(¢uiueHTa  moaoowus,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MMeTh mpejacTaBieHHE O
npeoOpazoBaHnn 1Moaodust U o moAoOHbIX ¢urypax. [lonb3oBarbes mpu3HaKaMu MOA00MS
TPEYrOJIbHUKOB IIPU PEIICHUN T'€OMETPUYECKUX 3ajad. JloKa3blBaTh M NPUMEHATH OTHOILIEHUS
IPOMOPLUOHATIEHOCTH B IPSIMOYTOJIBHBIX TPEeyroiabHUKaX. [IpuMeHsTh monodue B mpakTHUECKUX
3aayax.

BeiBomuTh M HMCHONB30BaTh MpocTedimme QopMysbl Ui IUIOMAAM TPEyroJibHHKa,
napaujienorpaMMa, pomOa M Tpameuuu. BblaMcasaTh (pa3luyHbBIMM croco0amMu) IIOIIAIh
TPEYrojibHMKa ¥ IUIOMAAM MHOTOYroJIbHbIX (Guryp (mosb3ysch, TIJ€ HE0O0XOIUMO,
KaJIbKYJIATOpPOM). 3HaTh OTHOIIEHHUE IUIONaAel MOJOOHBIX (UTYyp U NPUMEHSTh NMPHU PELICHUU
3a1a4. [IpumMeHsATh mony4eHHble YMEHU B IPAKTUYECKUX 3a7a4ax.

ITonp3oBatbes Teopemoit [ludaropa ans pemieHuss TeOMETPUYECKHX M MPAKTHYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYH0 MOJENb B NMPAKTHYECKUX 33/]a4ax, CaMOCTOSTEIBHO JIeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

BrageTe moHsATHEM BIMCAaHHOTO W LEHTPAJIBHOIO YIUIA, YIJa MEXKIY KacaTelabHOM M
XOpZAOH, ONMCAaHHOW U BIIMCAaHHOW OKPYKHOCTH TPEYTOJbHUKA U YETHIPEXYTOJbHUKA, IPUMEHATh
MX CBOMCTBA IIPH PELICHUU 3a]1a4.

[IpuMeHsITh MONY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJIENN IS
3aJa4 peajbHON JKU3HU M MIPOBOAUTH COOTBETCTBYIOIUE BHIUUCICHUS C IPUMEHEHUEM O00us
U TPUTOHOMETPHH (II0JIB3YSACH, IJI€ HE00X0AUMO, KAIbKYISATOPOM).



INPEAMETHBIE PE3YJIbBTATBI ocBoeHuss mporpammbl y4eOHOTO Kypca K KOHITY
ob0yuenus B 9 KJIACCE.

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJIOB, YMETh HAXOAHUTh C MX IOMOIIBIO
pa3iMYHbIC  JJIEMEHTHI  MIPSIMOYTOJBLHOTO  TPEYrOJbHUKA  («pPEHICHHE  MPSIMOYTOJIBHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KAJIbKYISATOpa) IUIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HAYEHUM.

[Tonb3oBatbes Gopmynamu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUH MEX]Ty TPUTOHOMETPHUYCCKHUMH BETUIHMHAMHU.

Jloka3pIBaTh TEOPEMY CHHYCOB U T€OPEMY KOCHHYCOB, MPUMEHSATh UX AJIS HAXOXKIACHUS
pa3IMYHBIX JJIEMEHTOB TPEYTOJNbHHKA («PEIICHWE TPEYrOJIbHUKOBY»), TPH PEHICHUH
reoMeTpUuYecKux 3ajad. [IpuMeHaTh noyiydeHHbIe 3HAHUS [IPH PEIICHUH MTPAKTHYECKUX 3a7au.

[TpuMeHsITh TPUTOHOMETPHIO B 33J]a4aX HA HAXOXKJICHUE IUIOMIAN, BEIBOJIUTEH U BIAJICTh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajisl IUIOLMaAU TPEYrojbHUKA, Mapajuienorpamma, pomoa,
Tpanenuu, BHIBOAWTH M MPUMEHATH Gopmyny ['epoHa u Gopmyny s MIIOMAJAH BBITYKIOTO
YEeThIPEXYTOJIbHUKA.

NwmeTs nipencTaBiieHne 0 TOMOTETHH, TPUMEHSTH B TPAKTUYECKUX CUTYAIUsX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenast Ipu perieHny 3a/1a4.

Hcnons30BaTh TEOpEMBI O BIIMCAHHBIX yIIaX, yriax MEXIy XopAaMu (CEKYIIUMH) U yTiie
MEX1y KacaTeJIbHOM U XOP/I0ii NP PELICHUH TeOMETPUUECKHX 3a/1ad. Jloka3pIBaTh ¥ MPUMEHSTh
TEOPEMBl O IMPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJIbHOU.

Brnaners moHsTHEM KOOpPAMHAT HA IUIOCKOCTH, paboTaTh C ypaBHEHHEM MPSAMOM Ha
IUIOCKOCTH. Brajeth MoHATUSMU YTIIOBOro Kod3(dQuirienta u cBOOOAHOTO YjeHa, MOHUMATh UX
TEOMETPUYECKUN CMBICT M CBSI3b YITIOBOTO KOX(PQHIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JUHEHHONW QYyHKIMH. YMeThb pelarh METOAOM KOOpJAMHAT —3aJauyd, CBSI3aHHBIE C
MapauIeIbHOCTRIO M MEePICHIUKYISIPHOCTHIO TIPSIMBIX, MEPECCUCHUEM TPSMBIX, HAXO0XKJICHUEM
TOYEK MepeceueHusl.

BeIBOUTE M BIIAJICTh YpaBHEHHWEM OKPYKHOCTH. MCHOIB30BaTh METOA KOOPIAMHAT IS
HAXO0XJICHUS MIepeceYeH OKpYKHOCTE! U mpsiMbIX. Bragets popmynamu pacCTOSHUS OT TOUKU
JI0 TIPSIMOH, IIJIOLIa/IM MapajieliorpaMMa B KOOpJAUHaTaX, UMETh MOHATHE 00 OPUEHTHUPOBAHHOMN
wiomaau. [lonb30BaTbess METOAOM KOOPIWMHAT HAa TJIOCKOCTH, MPUMEHSATH €ro MPHU PEIIeHUU
TCOMETPHUSCKUX M TPAKTHUECKUX 3anad. [IpUMEHATh MeTOJ] KOOpAWHAT B TPAKTHKO-
OpUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Brnagers moHsATHEM BEKTOpa. YMETh CKJIAJBIBATh M BBIYMTATH BEKTOPHI, YMHOXKATh HA
YHCIO, BIAJETh MpaBUJIAMH TPEYrolibHUKA M TMapaierorpaMma. Bragerh NpakTUYECKUMU
MHTEPIIPETAlUSIMA BEKTOPOB. YBEPEHHO II0JIb30BAaThCA KOOpAMHATaMU BeKTopa. Branersb
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpa Ha YMCIIO B KOOPAMHATAX.

Nmets mpencraBnenue o Gasuce (Ha MIOCKOCTH). PackianbiBaTh BEKTOpHI MO Oasucy.
PacknaapiBaTh BEKTOPBI CHII C TOMOIIBIO TPOSIIUPOBAHUS U TPUTOHOMETPUIECKUX COOTHOIICHHUH.
[TprMEeHSITh MMOTyIeHHBIC 3HAHMSI B MPOCTEUIINX (PU3UUCCKHX 3a7auaXx.

Brnagets noHsTHEM CKAISIPHOTO MTPOU3BEACHUS BEKTOPOB, TOHUMATh €TI0 T€OMETPHUYECKHIA
CMBICI UM YBEPEHHO TIOJIb30BAaThCSA €ro BBIPAKEHHEM B JEKApTOBBIX KOOpPJMWHATAX. 3HATh
TUCTPUOYTUBHOCTH CKAJISIPHOTO TPOM3BEICHUS U €ro CBA3b C MpoenupoBaHueM. lIpuMeHATH
CKaJISIpHOE TPOU3BE/IEHNE BEKTOPOB Ul HAXOXKJIEHUS JJIMH U yrioB. Pemars reomerpuyeckue
3a/la4yil C TOMOIIBI0 CKAISIPHOTO MPOW3BeACHUs. VIcmonbp30BaTh CKaIsIpHOE MPOU3BEICHUE
BEKTOPOB B ajredpandeckux U (U3HUecKux 3a7adax.

Bnagers moHATUSMU TPAaBUILHOTO MHOTOYTOJBHHKA, JJIUHBI OKPY>KHOCTH, UTHHBI AYTH
OKPYXHOCTH M PaJMaHHON Mephl yrila, BBIYHCIATH IUIOIIAIL Kpyra W ero vacred. [loHumarh
cMbIch yucna. [IpuMeHATh TomydeHHBIE YMEHUs TpPU PEUICHUH MPaKTUYeCKUX 3a7ad. 3HaTh
HUCTOPUYECKHE CBEACHUS 00 M3MEPEHHUH ITTUHBI OKPY>KHOCTHU U TIJIOMIAIH KpyTa.



Nwmets mpexcraBieHue o mnpeodpa3oBaHUM IUIOCKOCTH, O ABMKeHHMsAX. Haxonuts ocw,
HEHTPHl CHUMMETPUU (Uryp, IMEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3MLMHU MPOCTEHIINX
npeoOpa3oBanuil. [I[puMeHATh IBMKEHUS IIIOCKOCTH IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4.

[IpuMeHsITh MONy4YEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJENN IS
3ajjay peaJbHOM XKHU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBHIUMCIIEHUS C IPUMEHEHUEM 110100

U TPUTOHOMETPUYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IMMO, KAIBKYITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumenoBanue paznenoB u tem | KonnuectBo DOnexTpoHHbIC (ITU(POBHIC)
n/n IPOrPaMMBI 4acoB 00pa3oBareIbHbIe PECYPCHI
1 Hadana reomerpuu. [Ipocreitmme 28 https://myschool.edu.ru
reoMeTpruecKue GUrypsl U UX
cBoricTBa. 3mepenue
T€OMETPHUYECKUX BEITHYUH
2 | TpeyronbHUKH 19 https://myschool.edu.ru
3 | [NapamnensHOCTH. CymMMa yIJIOB 15 https://myschool.edu.ru
MHOTOYTOJIbHHKA
4 | IlpssMOyTOBbHBIE TPEYTOIHHUKH 7 https://myschool.edu.ru
5 | l'eomerpruueckue HEpaBEHCTBA 5 https://myschool.edu.ru
6 | OkpyxHOCTh. [eomMeTprueckue 18 https://myschool.edu.ru
Mmecta Touek. [TocTpoenus ¢
TOMOIIBIO IIUPKYIISL ¥ IMHEHKH
7 | [loBropenue, o000IICHHE, 10 https://myschool.edu.ru
CHCTEeMaTh3allvs 3HAaHUH
O0111e€ KOJIMYECTBO YacOB 102
8 KJIACC
Ne HaumenoBanue pasaenoB u tem | KonmdectBo DnekTpoHHbIE (U(POBHIC)
/1 IPOTPAMMBI 9acoB 00pa3oBareIbHbIE PECYPCHI
1 | YeTbIp€XyroJbHUKU 22 https://myschool.edu.ru
2 | Yubl ¥ 4eTHIPEXYTOIBbHUKH, 20 https://myschool.edu.ru
CBSI3aHHBIE C OKPY>KHOCTBIO
3 | [lomoGue 16 https://myschool.edu.ru
4 | Teopema [ludaropa u Hauana 18 https://myschool.edu.ru
TPUTOHOMETPUHU
5 | Ilnomanp 16 https://myschool.edu.ru
6 | [ToBropenue, o0o0IICHHE, 10 https://myschool.edu.ru
CHUCTEeMaTu3alus 3HAaHUI
O0111ee KOJIMYECTBO YacOB 102
9 KJIACC
Ne HanmenoBanue pasnenos u tem | KonudecTBo DnexTpoHHbIE (LIUPPOBHIE)
/1 POTPaMMBI 4acoB o0pa3oBaresbHbIe PECYpPChI
1 | PemieHue TpeyroibHUKOB 22 https://myschool.edu.ru
2 | [lomoOue TpeyroabHUKOB 12 https://myschool.edu.ru
3 | JlnuHa OKpYXHOCTH U IUIOIIA/Ib 16 https://myschool.edu.ru
Kpyra
4 | Metox koopUHAT 10 https://myschool.edu.ru
5 | Bekropsl 20 https://myschool.edu.ru
6 | JIBIKEeHUS MIIOCKOCTH 10 https://myschool.edu.ru




Ne HaumenoBanue pasnenos u teM | KonuuectBo OnekTpoHHbIE (LU(POBHIE)
/11 IPOTrpamMMbI JacoB 00pasoBarebHbIE PECYPCHI
7 | [loBTOpEHUE, 060011IEHUE, 12 https://myschool.edu.ru
cucTeMaTu3alus 3HaHUU
O6111ee KOJIMYECTBO YacOB 102




MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN

IIPOTOKOJ OT 202 r.Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

MPOTOKOJ OT 202 1. Ne

COI''TACOBAHO
3aMecTHuTeNb AUPEKTOPa
) 4
(t@{f?@ﬂ’fff’f' " 0.B. Kanukuna
COTI''TACOBAHO
3aMecTHTeNh AUPEKTOPa
N, 7
@@ eeceecy”  (0.B. Kanukuna
COTI''TACOBAHO
3aMecCTUTENb TUPEKTOpa

7 o
meé&eegf B

0O.B. Kanukuna

COTI'JTACOBAHO
3aMeCTUTENb JUPEKTOpa

COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYASA ITPOT'PAMMA
y4e0HOro Kypca

BEPOATHOCTb H CTATHCTHKA (YIJIYBJIEHHBIH

YPOBEHB)

JJIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

ExarepunOypr 2025



B 7-9 xnaccax msywaercs y4ueOHBIM Kypc «BepoATHOCTh M CTaTUCTHUKA», B KOTOPBIN
BXOIAT pa3aciibl: «Hpe,Z[CTaBJIeHI/Ie JAaHHBIX MW OIIKCATCIIbHAas1 CTAaTUCTHUKA), ((BepOHTHOCTL)),
«2QneMeHThl KOMOMHATOPUKNY, «BBenenue B reoputo rpadgoy, «MHoxecTBa» U «Jlorukay.

COJAEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U

CTATHUCTHUKA» (YTJYBJIEHHBIA YPOBEHD)

7 KJIACC

[IpencraBnenne AaHHBIX B BHJE TaOJHUI, JuUarpaMM. 3amojHEHHE TaONWil, YTEHHE U
MOCTPOCHUE CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBbIX quarpamm. UteHue rpagukoB peaabHBIX
nporieccos. M3Bneuenne nHGpopMaum u3 1uarpamMm 1 TaOJIuil, UCIIOIB30BaHUE U MHTEPIPETALIUS
JAHHBIX.

OmnwucarenpHas CTATUCTHKA: cpeiHee apupMeTUIecKoe, MeInana, pa3mMax, HauOoJbIee 1
HauMEHbIlIee 3HaYCHUsI, KBApTUIIHU, CPEeIHEe TaPMOHUYECKOE, CPETHEE TAPMOHUYECKOE YHCIIOBBIX
JTAHHBIX.

[Ipumepsl ciayyailHOW W3MEHYMBOCTU NpPU U3MEPEHMSIX, B MAacCOBOM IPOU3BOJICTBE;
TEHACHIIMM W ClydaiiHble KoJieOaHWs; TPYNIHUPOBKA JAaHHBIX, IPEICTABICHHUE CIIydaifHOU
M3MEHYUBOCTHU C TIOMOIIBIO IMarpaMM; 4acTOThl 3HAYEHH; CTATUCTHYECKAsT YCTOHYHBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepimHbL. Yncao pedep U cymMMapHas CTETICHb BEPIIIHH.
[Tonstue o cBsa3HbIX Tpadax. Ilytu B rpadax. Llenu u mmknsl. O6xox rpada (diliepoB myTh).
[TonsiTue 06 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢ momonipio rpados.

YTBepkaeHUs M BbICKa3biBaHUsA. OTpHIIAHHE YTBEPKACHUS, YCIOBHBIC YTBEPXKIACHUS,
o0OpaTHbIC ¥ PaBHOCHUJIBHBIE YTBEPXKICHHS; HEOOXOIMMBIE U JIOCTATOYHBIC YCIOBHS, CBONCTBA U
npusHaku. [[poTHBONONOKHBIE YTBEPKIEHUS, T0KA3aTEILCTBA OT MPOTHUBHOTO.

CrnyyailHplli SKCIIEpUMEHT (ONBIT) M cllydaiiHoe coObiTHe. BeposTHocTh M wacToTa
CIIy4aifHOTO cOOBITHS. POJIb MaOBEpOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B 001I1eCTBE.

8 KUIACC

MHoOXxecTBO U MOAMHOXkeCTBO. [IpuMepsl MHOXECTB B OKpyskatomiem mupe. [lepeceuenune
U 00beIMHeHue MHOKecTB. J(narpamMmel Ditniepa. Yucnosble MHOKeCTBA. [IpruMepbl MHOMKECTB U3
KypcoB anreOppl M reoMmerpuu. IlepedncieHue 5I€MEHTOB MHOXECTB C IOMOUIbIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHoOKeHUs1. DopMyrna BKIIIOUEHUS-UCKITIOUEHUS.

OneMeHTapHble  coObITHA.  BepostHocTn — cioydaiiHbIX — coObITM.  OmBITBI €
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUSMU. CiryyaliHbIN BBIOOD.

N3mepenune paccenBaHMsl YMCIOBOrO MaccuBa. Jlucrnepcuss U CTaHIAPTHOE OTKIOHEHHE
yuciaoBoro HabOopa. CBoiicTBa JOHUCIEPCHH W CTaHAAPTHOTO OTKJIOHEHMs. JluarpamMmbl
pacceuBaHMsI IBYX Ha0JII0/JaeMbIX BeJIMUUH. JIMHEeltHast CBA3b HA AMarpaMMe pacCceMBaHMUA.

HepeBo. [lepeBo cinydaifHOro skcriepuMeHTa. CBONCTBA JE€PEBHEB: €IMHCTBEHHOCTD MYTH,
CBSI3b MEXAY YHMCIIOM BEpIIMH U uucioM pebep. [lonarue o mnockux rpadax. Pemenue 3amay ¢
IIOMOIIBIO JEPEBBEB.

Jlornueckue coro3bl «MW» u «MJIN». CBsi3b MEX1y JTOTHYECKUMHU COI03aMU U ONEPALUSIMHU
HaJ MHOXXecTBaMU. Mcronp30BaHne JIOTMUECKUX COI030B B airedpe.

CayuvaiiHple COOBITHSI KaK MHOXKECTBAa 3JIEMEHTapHbIX coObITHH. IIpoTHBOMOIOXKHBIE
coObITusl. Onepanuu Hajg coObITUIMU. DopMyITa CI0XKEHHS BEPOSITHOCTEH.

[IpaBmiio  yMHOKEHMS BEpOSTHOCTEH. YciOBHasg BeposATHOCTh. lIpencraBnenue
CITy4alfHOTO DKCIIEpUMEHTA B BHUjIE JiepeBa. HezaBucuMbie COOBITHS.

9 KJIACC

KombunaTtopnoe npasuno ymHoxxeHus. [lepecranoBku u pakropuain. Yucno couetanuii u
TpeyroiabHuK Ilackans. CpoiictBa uucen couderanuil. bunom HproToHa. Pemienue 3amau c
UCIOJIb30BaHUEM KOMOMHATOPHKH.



I'eomerpuueckast BepossTHOCTh. CirydaliHBINH BBIOOP TOYKH M3 (UTYPHI HA TIJIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPYKHOCTH.

Ucneitanus. Ycnex u Heygaya. Cepus UCTIBITAHUH 10 epBOTo ycnexa. Cepust UCIIbITaHUM
Bepuymnu. BepositHoctu coObituii B cepun ucnbiTanuil bepuymm. CiyuyaiiHelii BeIOOp U3
KOHEYHOT'O MHO>KECTBA.

CrnyuaiiHas BeIMYMHA U pacupeielieHue BeposaTHOCTe!. [IpuMepsl ciiydaliHbIX BEJIMYHMH.
BaxxHble pacripefiesieHusi — YUCI0 NOMNBITOK B CEPUM MCIBITAaHUM JI0 MEPBOTO YyCIeXa U YHCIIO
YCIIEXOB B CEpUU UCTIBITAHUI bepHyIu (reoMeTprdeckoe 1 ONHOMHAIILHOE pacipeesieHus).

MaremaTnueckoe — OXUJAHUE  CIy4YahHOM  BenWYuHbL. ~ DU3UYECKUH  CMBICI
MaTeMaTu4yeckoro oxuaanus. [IpuMepsl HCMOIB30BAHMS MATEMATHYECKOTO  OXKUJAHUS.
Hucnepcusi u CTaHIapTHOE OTKIOHEHHME ClydalHOW BeJnuuHbl. CBOMCTBA MaTeMaTHYECKOTO
OXKHMJIaHMSI U TUCTIepCuU. MaTeMaTH4ecKoe OKUJaHUE U JUCTIEPCHS U3YUCHHBIX PACTIpeIeICHU.

HepaBenctBo UYeObimieBa. 3akoH OoJbIIMX 4YHceN. MaTeMaTHYECKUE OCHOBAHMS
U3MEpPEHHsT BeposiTHOCTEH. Poiib ¥ 3HaueHue 3aKoHa OOJIBIIMX YHCEN B HayKe, B IMPHUPOJIEC U
oOuiecTBe, B TOM YUCIIE B COIIMOJIOTMYECKUX 00CIEIOBAaHUIX U B U3MEPECHUSIX.

HPEAMETHBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA

«BEPOSAITHOCTD M CTATUCTHUKA» (YIJIYBJIEHHBIN YPOBEHD)

INPEJMETHBIE PE3YJIBTATBI ocBoeHus mporpammbl y4eOHOIO Kypca K KOHILY
o6yuenus B 7 KJIACCE.

Yurate umHbOpMaIUIO, MPEICTABICHHYI0 B Ta0NHIAX, HAa AWarpamMmax; HpeICTaBISTh
JaHHBIE B BHUJE TAOJIMIl, CTPOUTH CTOJIOUKOBBIE (CTONOYATHIE) M KPYTrOBBIE IUArPAMMBI IO
MacCUBaM 3HAYEHUH.

OnucelBaTh M HMHTEPIPETUPOBATH PEAJbHBIE YHCIOBBIE JAHHBIC, IPEICTABICHHBIC B
Tabluuax, Ha AuarpaMmax, rpagukax.

Hcnonp30BaTh A8 ONUCAHUS JIAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKHU: CpeliHee
apudmeTnyeckoe, MeraHa, HauOoJbIIee U HAaMEHbIlIee 3HAYCHUS, pa3MaX, KBapTUIIH.

Nwmetp npeacTaBiieHue O JIOTUUECKUX YTBEPKACHUSIX U BBICKA3bIBAHUAX, YMETh CTPOUTH
oTpuliaHus, (HOPMyIHUPOBATh YCIOBHBIE YTBEPXACHUS NpPU PEIICHUM 33/1a4, B TOM YHUCIE W3
JIPYTUX y4eOHBIX KypCOB, UMETh IIPEJICTABICHUE O TEOPEMAX-CBOMCTBAX U TeOpeMax-IpU3HaKax,
0 HEOOXOANUMBIX M JOCTATOUHBIX YCIOBHUSX, O METO/E JOKA3aTeNbCTBA OT IPOTUBHOTO.

Nmerys mpencraBiieHHME O CIIy4YalHOW M3MEHUYMBOCTM Ha TMPUMEPAX PE3YJIbTATOB
U3MepeHuil, 1ieH, (PU3NYECKUX BeTUYNH, aHTPOIIOMETPHUYECKUX JaHHBIX; UMETh MPEeACTaBICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonws3oBarh Juisi ONUCaHUs JaHHBIX YacCTOThl 3HAYEHHWM, TPYyNIUPOBATh JAHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JTAHHBIX.

Hcnonb3oBath rpadbl il pelieHus 3aqad UMETh MPEJCTaBlIeHHE O TePMUHAX TEOPUU
rpadoB: BepinHa, pedpo, 1eMb, UK, TyTh B rpade, UMETh IpeIcTaBlieHne 00 00xoje rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

INPEJMETHBIE PE3YJIbTATBI ocBoeHuss mporpamMmbl y4eOHOro Kypca K KOHILY
o6yuenus B 8 KIIACCE.

OnepupoBaTh NOHATHAMU MHOXECTBA, IOJMHOYKECTBA; BBINOJHATH OINEPALMA HAJ
MHOKECTBAaMHU:  OOBEIUHEHHE, IIepeceueHue; IMEepPeurucisiTh JJIEMEHThl MHOXKECTB C
UCIOJIb30BAaHUEM OPTaHU30BAaHHOTO Mepedopa 1 KOMOMHATOPHOT'O NMPaBHIa YMHOXKEHHS.

HaxoauTh BEpOATHOCTU CIIy4aHBIX COOBITHI B CIIy4alHBIX ONBITAX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PAaBHOBO3MOXXHBIMU 3JI€MEHTAPHBIMHU
COOBITUSIMH, UMETh TIOHATHE O CIIy4aifHOM BbIOOpE.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CPEIHUX 3HAUEHUN M MEp pacceMBaHMs (JucHepcus u
CTaH/JapTHOE OTKJIOHEHHE). YMETh CTPOUTh U HHTEPIPETHPOBATH JAUArpaMMbl paccerBaHUS,
UMETb MPEJCTABICHHUE O CBA3U MEXY HaOII01aeMbIMU BETHUUHAMH.



Mmets npeacTaBieHue o Jepese, 0 BEpUIMHAX U pedpax JIepeBa, UCI0Ib30BAHUU IEPEBLEB
IIPY PEIICHUH 3a]1a B TEOPUU BEPOSITHOCTEH, B APYIHX YUEOHBIX MAaTEMaTHUECKUX Kypcax | 3ajau
U3 APYrux y4eOHBIX PEIMETOB.

OmnepupoBaTh NOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTapHBIX COOBITUN CIy4aiiHOTO
OIBITA, BBIIOJIHATH ONEPALUU HAJ COOBITUAMH, UCIOIB30BATh IPU PEIIEHUH 33]a4 JAUarpaMmsl
Diinepa, YMCIOBYIO MPSAMYIO, IPUMEHSTH (POPMYITY CIIOKEHHS BEPOSTHOCTEH.

Ilonb30BaTbcsd MpaBUIIOM YMHOXKEHHS BEPOSITHOCTEH, HCIIONIB30BATh JEPEBO IS
IPEJICTaBICHNUs] CIIy4alHOrO oOmblTa TMpu pemeHuu 3azad. OnepupoBarb IOHATHEM
HE3aBUCUMOCTH COOBITHII.

INPEAMETHBIE PE3YJIbTATBI ocBoeHuss mporpammbl y4eOHOTO Kypca K KOHITY
o0yuenus B 9 KIIACCE.

[Tonb30BaTbcss KOMOMHATOPHBIM MPABUIIOM YMHOKEHUS, HAXOUTh YHCIIO MEPECTAaHOBOK,
YHCJIO COUYETAHMH, MOJIB30BAaThC TPEYroJbHUKOM [lackais npu penieHuu 3a1ay, B TOM YUCie Ha
BBIYHCIICHHE BEPOSTHOCTEH COOBITHH.

Hcnonb30Bath MOHITHE TEOMETPHYECKON BEPOSATHOCTH, HAXOJIUTh BEPOSTHOCTH COOBITHIA
B OMbITaX, CBSA3aHHBIX CO CIy4YailHBIM BHIOOPOM TOYEK U3 IUIOCKOH (PUTyphl, OTpe3Ka, JIIMHBI
OKPY>KHOCTH.

HaxomuTh BeposTHOCTH COOBITHIA B OIBITaX, CBA3aHHBIX C UCIIBITAHUSAMHU JI0 TOCTHXKEHUS
IIEPBOTO yCIIEXa, B CEPUAX UCHBbITAaHUNA bepHyruim.

HNmetsb npeAcTaBieHUe O CIy4ailHbIX BETUYMHAX U PACIIO3HABATh CIIyYailHble BEJIMYUHBI B
SIBJICHHUSIX OKPYXKAIOIET0 MUPA, OTIEPUPOBATH MOHATUEM «PACIIPECIICHHE BEPOSITHOCTEM». Y METh
CTPOUTH pacIpeiesICHUs BEPOSATHOCTEN 3HAUYEHUI CIIy4allHbIX BEJIMUMH B U3yYEHHBIX OIBITAX.

Haxonute MartemaTthueckoe OXHAAHUE W JUCIEPCHUI0 CIYyYalHOW BEJIMYUHBI IO
pacupeneneHu0, MPUMEHITh YHUCIOBBIE XapaKTEPUCTHKUM W3YYEHHBIX paclpeiesieHuid Ipu
pelieHuu 3aiay.

Nmetsb npeacTaBiaeHue 0 3aKOHE CIIy4ailHbIX YHCEIl KaK O MPOSIBJICHUU 3aKOHOMEPHOCTH B
CIIy9aifHOH HM3MEHYMBOCTH, IMOHMMATh MAaTEMAaTHYECKOe OOOCHOBAaHHME OJM30CTH YacTOThI U
BEPOATHOCTH COOBITUS. VIMeTh mpeicTaBieHUE O POJU 3aKOHA OOJBIIUX YHUCET B IPUPOIE U
oOmiecTse.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pasnenos u tem | KonmdecTBo OnexTpoHHbIE (IU(POBLIE)
/1 POrPaMMBbI 4acoB 00pa3oBarebHbBIC PECYPCHI
1 [IpencraBienne naHHBIX 4 https://myschool.edu.ru
2 OrnucarenpHasi CTaTUCTUKA 8 https://myschool.edu.ru
3 CrnyuaiiHast ”3MEHYMBOCTD 5 https://myschool.edu.ru
4 BBenenue B Teoputo rpagos 4 https://myschool.edu.ru
5 Jloruka 3 https://myschool.edu.ru
6 BeposiTHOCTB 1 yacToTa 5 https://myschool.edu.ru
CIIy4alHOTO COOBITHS
7 [ToBTOpenue, 06061ICHHE, 5 https://myschool.edu.ru
CUCTEeMaTHu3allus 3HAHUN
O6111ee KOJIMYECTBO YacoB 34
8 KJIACC
No HaumenoBanue paznenoB u tem | KonudecTBo DneKTpoHHbIE (LIHPPOBHIC)
/11 IPOTPaMMBbI 4acoB 00pa3oBareIbHbBIE PECYPCHI
1 | IloBTOpeHue kypca 7 Kiacca 3 https://myschool.edu.ru
2 | MHuoxecTBa 4 https://myschool.edu.ru




Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
/1 IPOTPAMMBEI 9acoB 00pa3oBareIbHbBIE PECYPCHI
3 | BeposarHocTh citydaitHOTO 4 https://myschool.edu.ru
COOBITHS
4 | OnucarenbHas CTaTUCTHKA. 5 https://myschool.edu.ru
PaccenBanue TaHHBIX
5 | Benenue B Teopurio rpados 3 https://myschool.edu.ru
6 | Jloruka 2 https://myschool.edu.ru
7 | Onepauuu Haa Cayd4alHBIMU 3 https://myschool.edu.ru
coObITusAMH. CIIOXKEHHE
BEPOSITHOCTEI
8 | YcnoBHast BEpOSATHOCT, 5 https://myschool.edu.ru
YMHOXXCHHE BEPOSITHOCTEH,
HE3aBHCHMBIE COOBITHUS
9 | IloBropenue, 0600IIECHHE, 5 https://myschool.edu.ru
CHCTEeMaTU3alus 3HAaHUI
O0111ee KOJIMYeCTBO YacoB 34
9 KVIACC
Ne HaumenoBanue pasaenoB u tem | KonmdectBo DnekTpoHHbIe (IU(PPOBHIC)
/11 MIPOTPaMMBI 4acoB 00pasoBarenbHbIE PECYPChI
1 [ToBrOpeHue kypca 8 kiacca 3 https://myschool.edu.ru
2 DNIeMEHTH KOMOMHATOPUKHU 6 https://myschool.edu.ru
3 I'eomerprueckast BEpOITHOCTD 3 https://myschool.edu.ru
4 Wcnwitanus bepnynnu 6 https://myschool.edu.ru
5 CrnyuaiiHas BelIMIrHA 3 https://myschool.edu.ru
6 UmncaoBbIe XapaKTePUCTUKA 6 https://myschool.edu.ru
CJIy4aiiHBIX BEJTMYUH
7 3aKoH OOJIBIINX YHCEIT 3 https://myschool.edu.ru
8 [ToBTOpenue, o6o0IIeHHE, 4 https://myschool.edu.ru
CHUCTEeMaTU3alus 3HAaHUI
O0111ee KOJIMYECTBO YacOB 34




MyHHITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpennsisi o0eoOpazoBarenbHas mkoja Ne 4
C YriyOJICHHBIM U3y4SHHEM OTACIbHBIX MTPEIMETOB

PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 15.06.2023 1. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTeMaTHKH U HH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM O0BEANHEHUEM YUUTEINeH
MaTeMaTHKH U HH)OPMATHKU

npotokon ot 27.06.2025 r. Ne 7
PACCMOTPEHO

METOJIUYECKUM OObEIMHEHUEM YUUTEIICH
MaTEeMaTHKH U UH)OPMATHKU

MPOTOKOJ OT 202 1. Ne
PACCMOTPEHO

METOJIUYECCKUM O0bEIMHEHUEM YUUTEIICH
MaTEeMaTHKH U HH)OPMATHKU

MPOTOKOJ OT 202 1. Ne

COI''TACOBAHO

3aMeCTUTENb TUPEKTOpa

.y 2
(lrcececes” O.B. Kanukuna

COI''TACOBAHO
3aMecCTUTENb TUPEKTOpa

5 P o
mg@‘"‘“’f’ O.B. Kanukuna

COI'JTACOBAHO
3aMecTuTeNb AUPEKTOpa

~ /,/
mé‘é ceeps

O.B. Kanuknna
COI''TACOBAHO
3aMeCTUTENb TUPEKTOpa

COTI'JTACOBAHO
3amecTuTeNb AUPEKTOpa

PABOYAS ITPOI'PAMMA
0 Y4eOHOMY mpeaMeTy
HH®OPMATHKA (FA30BbIH YPOBEHbD)

JUIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

ExarepunOypr 2025



Pabouas mporpamma mo ydeOHOMy mnpenmery «HHbopmarukay (0a30BBI ypPOBEHB)
(mpenmetHass obmacth «Maremaruka W HH(OpMaruka») Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs TOArOTOBJIEHAa Ha OCHOBe TpeOoBaHUN K pe3yabraraM OCBOCHHS OCHOBHOM
o0pa3oBarenbHOW MPOTPaMMBI OCHOBHOTO 0OImIero oOpa3oBaHMs, TMPEACTABICHHBIX B
®enepalibHOM roCyJapCTBEHHOM 00pa30BaTelIbHOM CTaHapTe€ OCHOBHOTO 0OIIero o0pa3oBaHus,
®denepanbHOI 00pa3zoBarenbHOI porpammsl ([Ipukas MunmcTepcTBa mpocBemieHus: Poccuiickoit
®enepanun ot 18.05.2023 1. Ne 370, 3apeructpupoBad MuHUCTEpCTBOM OoCcTUIIMU Poccuiickoit
Oenepauun 12.07.2023 1., per. Homep 74223) (manee — @OII OOO), [Iporpammbl BociUTaHUs €
YU4ETOM pacHpelesIeHHbIX MO KJlaccaM IPOBEPSEMBbIX TpPeOOBaHUN K pe3ylbTaraM OCBOCHUS
OcHoBHO# 00pa30BaTeIbHON TPOrPaMMbI OCHOBHOTO OOIIETO 00pa30BaHMSL.

Henu u 3agaun u3yueHus: MHOOPMATHKKM Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHUs
OTIPEJIENIAIOT CTPYKTYPY OCHOBHOTO COAEp)KaHUS Y4eOHOro NpeAMeTa B BHUJAC CIEAYIOMIUX
YEeThIPEX TEMATUUECKUX PA3ZeIIOB:

1udpoBasi (PaMOTHOCTE;

TEOPETUYECKUE OCHOBBI MH(POPMATHKY;

AJITOPUTMBI U TIPOTPAMMHUPOBAHUE;

MH(OPMAIMOHHBIE TEXHOJIOTHH.

COJEPXAHUE YYEBHOI'O IPEIMETA «AH®OPMATHKA» (BA3OBBII

YPOBEHD)

7 KJIACC

u¢poBast rpaMOTHOCTH

Komnvromep — ynusepcanvnoe ycmpoiicmeo o0padomku 0aHHbIX

Kommnblorep — yHHBEpcalbHOE BBIYMCIUTEIBHOE YCTPOICTBO, paboTatoniee 1o
nporpamMMe. THIIBI KOMIIBIOTEPOB: IEPCOHAIbHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPHI,
CYNEepKOMIBIOTEpbl. MOOMIIBHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpPA M MX HaszHaueHue. IIpoueccop. OneparuBHas u
JIOJTOBPEMEHHAs MaMsTh. YCTPOHCTBA BBOJA U BbiBO/ia. CEHCOPHBIN BBOJ, JATYUKH MOOHMIIBHBIX
YCTPONCTB, CPEACTBA OMOMETPUUECKON ayTEHTU(PHUKALINH.

Hctopust pa3BuTHUs KOMIBIOTEPOB U IporpaMMHoOro ootecrnedeHus. [lokonenus
KOMITbIOTEPOB. COBpEMEHHBIE TEHACHLIMHN PAa3BUTHS KOMIIBIOTEPOB. CyNIEpKOMIIBIOTEPHI.

[TapannenbHbIe BBIYUCICHUS.

IlepconanbHblil koMIbIOTEp. [Iporeccop M ero XapakTepUCTUKM (TakTOBas 4acToTa,
paspsaHocth). OneparuBHas namsaTh. JloaroBpeMeHHas maMmsiTh. YCTpPOWMCTBa BBOJA U BBIBOAA.
O0beM XpaHUMBIX JIAaHHBIX (OIepaTuBHAs MMaMATh KOMIIBIOTEPA, )KECTKUIN U TBEPIOTENbHBIN AUCK,
MOCTOSTHHAs MaMsITh CMapT(oHa) U CKOPOCTH JTOCTYNA JJIsl pa3IMYHBIX BUAOB HOCUTENEH.

TexHuka 0e30MacHOCTH U MpaBHiia pabOThl HA KOMIIBIOTEPE.

Ilpocpammot u oannvie

IIporpammHoe obecrieueHne komibioTepa. [IpukinagHoe mporpamMMHOe obOecreueHHe.
CucremHoe mnporpaMMHoe obecriedueHue. Cuctemsl mnporpammupoBanus. [IpaBoBas oxpaHa
nporpaMM U JlaHHBIX. becruiaTHble W ycioBHO-OecmiiaTHble mporpaMMmel. CBoOogHOE
pOrpaMMHOE OOecreyeHue.

@aiinbl 1 manku (karaigoru). [IpuHIKMOBI mocTpoeHus ¢aitnoBeix cucteM. [lomHoe nMms
daiina (mankwn). [1yTh k ¢aiiny (mamke). Pabora ¢ ¢aiinaMu 1 karaioraMmu CpecTBaMH OTIEPaIOH-
HOW CHCTEMBI: CO3/1aHUe, KOMUPOBAaHUE, IepeMellleHIe, TIePeUMEHOBaHNE U yaaleHue ¢GailioB u
nanok (karamoroB). Tumbl (aiimoB. CBoiicTBa (haiimoB. XapakTepHble pa3Mmepsl (ailoB
pa3IMYHBIX TUIOB (CTpaHUIlA TEKCTa, D3JEKTPOHHAs KHUTa, (oTorpadus, 3amuch MECHH,
BUJICOKJIUII, TIOJTHOMETPAXKHBIM puibM). ApxuBauus JaHHBIX. Vcronp30BaHUE MpOrpaMM-apXu-
BaropoB. Daiinoslit MeHexep. [lonck (aiinoB cpeacTBamMu oneparMoOHHON CUCTEMBI.

KommbrorepHbie BUPYCHI U IpyrHe BpeAOHOCHBIE porpaMMel. [IporpaMmebl Juist 3a1iUThI
OT BUPYCOB.

Komnvromepnoie cemu



O6benuueHne KoMIbIOTEPOB B ceThb. CeTb MuTEpHET. BeO-cTpanuna, Be6-caidt. CTpykTypa
azpecoB BeO-pecypcoB. bpayzep. [lonckoBsie cuctemsl. [Touck HHGOPMAIUH 110 KITIOYEBBIM CIIO-
BaM U 1o u3o0pakeHuto. BepuduuuposanHocts nHpopmanuu, norydyeHHoi u3 Murepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALIUH.

CereBoil 3THKeT, 0a30BbIE HOPMBI HH(OPMALMOHHON 3THKH U IIpaBa IpU paboTe B CETH
Nutepuer. Ctparerun 6e3omacHoro noseneHus B lntepuere.

Teopernuyeckne 0OCHOBbI MH(P)OPMATHKH

Hugpopmayus u ungpopmayuonnwvie npoyeccol

WHudopmarus — 01HO U3 OCHOBHBIX ITOHSITUN COBPEMEHHOW HAayKH.

Wudopmanusi Kak CBeACHUS, MpeJHA3HAYEHHBbIC JUISI BOCIPHUSATHS YEIOBEKOM, W
UH(pOpMaLUs KaK JaHHbIE, KOTOPbIE MOT'YT ObITh 00pa0OTaHbl ABTOMAaTU3MPOBAHHONW CUCTEMOH.

JIMCKPETHOCTH JaHHBIX. BO3MOXXHOCTB ONMCaHUs HETPEPHIBHBIX 00BEKTOB U MPOLIECCOB C
IIOMOIIIBIO TUCKPETHBIX NaHHBIX.

WudopmanimoHHbIe POIECChl — MPOLECCH, CBSI3aHHBIE ¢ XpaHECHHEM, ITPeo0pa3oBaHUEM
U Iiepefadeil JaHHBIX.

Ilpeocmaesnenue ungpopmayuu

CumBon. Andasut. MomHocts andasuta. Pa3zHooOpasue s3bIKOB W alipaBUTOB.
EcrecTBennslie u popManbHbIe SA3bIKH. A(AaBUT TEKCTOB HA PYCCKOM SI3bIKe. J|BOMUHBIN andaBuT.
KonnuecTBo BCeBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMN) (PUKCUPOBAHHOM JUIMHBI B JBOUYHOM
andasure. [IpeoOpazoBanue nrodoro andasura K ABOMYHOMY. KOTMUYECTBO pa3iMyHBIX CIIOB
(bUKCHUPOBaHHOU JJIMHBI B aJ(aBUTE ONPEACIIEHHON MOIIIHOCTH.

KoamnpoBanue ciMBOIIOB OTHOTO aJihaBUTA C IIOMOIIBIO KOJIOBBIX CJIOB B IPYTOM ajipaBUTE.
KOZ10Basi TabnuIa, 1eKOJUPOBAHNUE.

JlBouuHblii kon. IlpeacraBineHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure.

Wudopmanmonnslii 00beM MJaHHBIX. BUT — MUHHManIbHAas EAMHUIA KOJIWYECTBA
UHGpOpPMaLUN — ABOMYHBINA paspsa. EnuHunbl n3Mepenus uHGOpMaMoOHHOro 00beMa JJaHHbBIX.
burt, 6aiit, kmoOaiit, MmeradamT, ruradamT.

CxopocTh nepenayy JaHHbIX. EQMHUIIBI CKOPOCTH NIEpeayy JaHHBIX.

KomupoBanue texcroB. PaBHomepHbiii kon. HepaBHomephbiit kon. Kommposka ASCII.
BocemuOuTHble koaupoBku. [Tonstue o koguposkax UNICODE. JlekogupoBanue cooOLeHUH ¢
MCIIOJIb30BaHMEM PAaBHOMEPHOTO U HEPAaBHOMEPHOTO Koja. MIHpopMalMoHHBIH 00beM TeKCTa.

Hckaxxenne nHpopmMaluy npu rnepegaye.

OOmee mnpencraBieHue O LU(PPOBOM MPEICTABICHUU ayJUOBH3YaJbHBIX U JAPYrHX
HENPEPBIBHBIX TaHHBIX.

Konuposanwue nsera. L{BeToBsie monenu. Monens RGB. I'myOuna konupoBanus. [lanmurpa.

PactpoBoe u  BekTOopHOe TmpeicTaBieHHe u300paxeHuil. Ilukcens. Orenka
MH(OPMAITMOHHOTO 00beMa rpaguecKuX JaHHBIX /ISl paCTPOBOTO U300paKEHUSI.

Komuposanue 3Byka. PazpsgHocTs 1 yacrora 3anucu. KonnuecTBo kaHaJIOB 3allucH.

OneHka KOJMYECTBEHHBIX MAapaMETPOB, CBA3AHHBIX C MPEACTABICHUEM U XPAaHEHUEM
3BYKOBBIX (DaifJIoB.

NHpopManinoHHbIE TEXHOJIOTHH

Texcmoeswie 00OKymeHnmul

TekcToBble JOKYMEHTBI M X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpOKa, CJIOBO,
CHUMBOIN).

TekcToBBIN MpoliecCOp — HWHCTPYMEHT CO3JaHUS, PEJAKTUPOBAaHUSA U (POpPMATUPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue tekcra. CoiictBa cumBoioB. Hlpudt. Tumsr
npudToB (pydsieHsle, ¢ 3acedKkamMH, MOHOIIMPHUHHBIE). [lonyXupHOE M KypCUBHOE HauepTaHHUE.
CpoiicTBa ab3a1eB: TpaHULbl, a03alHBIN OTCTYI, UHTEpBAJ, BeIpaBHUBaHUE. [lapameTpsl cTpa-
Hunpl. CTuneBoe popmMaTupoBaHUe.

CrpykTypupoBaHue HWH(GOPMALMU C MOMOIIBIO CHHCKOB M Tabiui. MHOroypoBHEBBIE
criicku. JloO6aBnenne TabIuI] B TEKCTOBBIE TOKYMEHTHI.



BceraBka m3o0pakeHHil B TEKCTOBBIE MOKYMEHTHI. OOTekaHHE HM300pPaKEHHH TEKCTOM.
BrxroueHue B TEKCTOBBINM JOKYMEHT auarpamm, (opMmysn, HyMepamuu CTPaHUIl, KOJIOHTUTYIIOB,
CCBUJIOK M IPYTHUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PacctaHoBka nepeHocoB. ['o1ocoBoil BBoJ TekcTa. OnTuueckoe
pacnio3HaBanue Tekcta. KomnbrorepHsiii nepeBoa. Mcnons3oBanue cepBucoB cetu HTepHeT ais
00paboTKHU TEKCTA.

Komnviomepuasn zpaghuka

3HaKOMCTBO C rpaduyecKUMH perakTopamu. PacTpoBbie pucynku. Vcmonp3oBanue
rpaduyecKux NpPUMHUTUBOB.

Onepanuu  peqakTUpoBaHUS Trpaduueckux OOBEKTOB, B TOM YHCIE MHQPPOBBIX
dotorpaduii: m3MeHeHHe pa3Mmepa, oOpe3ka, IOBOPOT, OTpakeHue, padora ¢ o0OJacTIMU
(BBIICTICHNE, KOTTMPOBAHUE, 3aJIUBKA [IBETOM ), KOPPEKLIUS [[BETA, IPKOCTU U KOHTPACTHOCTH.

Bexropnast rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEICTBAMHU
TEKCTOBOTO IMpoIleccopa WM JAPYyrux mporpamm (mpusoxkeHuit). JloOaBneHue BEKTOPHBIX
PUCYHKOB B JOKyMEHTHI.

Mynsmumeouiinvie npezeHmayuu

[ToaroroBka MynpTUMeTUNHBIX Tpe3eHTanuil. Cnaia. /loOaBneHue Ha ciaif TeKcTa |
n300paxenuii. Pabora ¢ HECKOJIBKUMU CIIaliJaMH.

JloGaBieHue Ha craiil ayInOBU3YalbHBIX JaHHBIX. AHUMAIMS. [ UrepcchuIKy.

8 KJIACC

TeopeTnyeckue 0ocCHOBBI HHPOPMATUKH

Cucmemul cuucnenusn

HenosunmonHnele ¥ TMO3UIMOHHBIE CUCTEMBI cuucieHus. Andasutr. OcHOBaHHE.
Pa3Bepuyrass ¢gopma 3amucu uducna. IlepeBon B IECATHUHYIO CHCTEMY YHCEJ, 3allMCaHHBIX B
JPYTUX CUCTEMaX CUUCIICHHUS.

Pumckas cuctema cuuciieHus.

JlBonuHas cucrema cuucieHus. llepeBon nensix uucen B mpenenax or 0 no 1024 B
JIBOMYHYIO CHUCTeMY cuHcleHus. BocbMepuuHas cuctema cumciaeHus. llepeBox umcen u3
BOCBMEPHYHOW CUCTEMBI B IBOMYHYIO U JICCATUYHYIO CHCTEMBI U 0OpatHo. [llecTHaanarepuanas
cucrema cuucieHus. IlepeBon uMcen U3 IIECTHAAUATEPUYHON CHUCTEMBI B JBOWYHYIO,
BOCBMEPHUYHYIO U JIECATUIHYIO CUCTEMBI U 00paTHO.

Apudmernueckre onepanuy B JBOUYHON CUCTEME CUUCIICHUS.

Inemenmol mamemamuuecKkoil 102UKu

Jlornyeckue BbICKa3blBaHUsA. Jlormueckue 3HAY€HUs BBICKa3bIBAHUN. DJeMEHTapHbIE U
COCTaBHBIC BHICKa3bIBaHUs. Jlorndyeckue onepanuu: «m» (KOHBIOHKIHS, JIOTHIECKOe YMHOKEHHE ),
«In» (IU3BIOHKIUSA, JIOTHUECKOE CIIOKEHHE), «He» (l1orndeckoe orpuuanue). Ilpuoputer
Jormdeckux omnepanuid. OnpeneneHne HCTHHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CITH W3BECTHBI
3HaYE€HUS MCTUHHOCTH BXOASIIMX B HEro »JJIEMEHTAapHbIX BbICKa3biBaHMH. Jlornuyeckue
BeIpakeHUs. [IpaBuiia 3amucu JIOTHUECKWX BbIpakeHHU. [locTpoeHue TaOmuI] MCTUHHOCTH
JOTMYECKUX BBIPAKEHUH.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBaHUE

Hcnonnumenu u anzopummeul. Anzopummuyeckue KOHCmMpPYKYuu

[Tonarue anroputma. McmonHuTenu anropuTMOB. ANTOPUTM Kak IUIaH YIpaBICHUS
UCTIOJTHUTEIIEM.

CoiictBa anroputma. CriocoObl 3amMcH alnropuTMa (CIOBECHBIH, B BUAE OJOK-CXEMBI,
porpaMma).

AnroputMudeckue KOHCTpYKUMU. KoHCTpykiust «cienoBaHue». JIMHEHHBIM anroputm.
OrpaHMYeHHOCTh JIMHEHHBIX AJITOPHUTMOB: HEBO3MOXKHOCTH TPEAYCMOTPETh 3aBHCHMOCTH
MOCJIe/IOBATENIbHOCTU BBIMOIHAEMBIX JCHCTBUI OT UCXOAHBIX JTaHHBIX.



Konctpykius «BerBieHue»: noiaHasi ¥ HenosHasi GopMbl. BelloiHeHNEe U HEBBITIOJIHEHHE
ycIoBUs (HICTUHHOCTH | JIOKHOCTD BBICKa3bIBaHUs ). [IpocThie U cOCTaBHBIC yCIOBUS.

KoHCTpyk1Ms «IIOBTOpEHMS»: LMKJIBI C 33JaHHBIM YHCJIOM IIOBTOPEHMM, C YCIOBHEM
BBITIOJIHEHHUSI, C IEPEMEHHON ITUKJIA.

Pa3paborka mist popManbHOTO HMCIONHUTENS alrOpPUTMa, MPUBOISAIIETO K TpeOyeMomMy
pe3ynbpTary Mpu KOHKPETHBIX HCXOMHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
MCIIOJIb30BaHUEM LIMKJIOB U BETBJICHUM JJIs yIIpaBiieHUs: GopMaIbHBIMU UCTIOJIHUTEISIMU, TAKUMU
kak Pob6ot, Yepemnaika, YUeprexxHuk. BrinojiHeHHe aJrOPUTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTakcHuecKue U Joruueckue omuoku. OTKasbl.

A3vik npozpammuposanun

Azpik  mporpammupoBanusi  (Python, C++, Ilackans, Java, C#, IlIkonbHbIHA
AnroputmMudeckuil S3bIk).

Cucrema nporpaMMHUpPOBAHUs: PEJAKTOP TEKCTA IPOTrpaMM, TPAHCIATOP, OTJIATUUK.

[lepemennas: tum, umsi, 3HaueHue. L{enbie, BelecTBEHHbIE U CUMBOJIbHBIC TIEPEMEHHEIE.

Omnepatop mpucBauBaHus. ApudMeTudecKue BBIPAKEHUS U MOPSAOK MX BBIYMCIICHUS.
Omnepauuy ¢ 1eJbIMU YUCIIaMU: LEJI0YUCIEHHOE JIEJIEHUE, OCTATOK OT JAEJICHUS.

Berenenus. CocraBHble yclnoBUS (3alUCh IOTUYECKUX BBHIPAKEHUN HA U3y4aeMOM S3bIKE
nporpammupoBanusi). Haxoxnenne MUHUIMyMa U MakCUMyMa U3 JIBYX, TPEX U YEThIpEX YHCElL.
Pemenue kBapaTHOro ypaBHEHUs, UMEIOILETO BELIECTBEHHbIE KOPHHU.

Juanorosas OTJIaJKa MporpaMm: MOIIArOBOE BEINOJIHEHNE, IPOCMOTP 3HAUYEHUI BEJMYMH,
OTJIaJIOYHBIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Huki ¢ ycnoBueM. Anroputm EBknnia s HaXoxkK/1€HUs HauOObILIEro 00IIEro AeInuTeNs
IBYX HaTypaibHBIX unces. PazOueHue 3amucu HaTypalbHOTO YMCIIA B MO3ULIMOHHON CUCTEME C
OCHOBaHHEM, MCHBIIIUM WK paBHBIM 10, Ha OTIETBHBIC ITUQPEL.

[ukn ¢c nepeMeHHOM. AITOPUTMBI TPOBEPKH IETUMOCTH OAHOTO LIEJIOT0 YKcia Ha ApYroe,
IIPOBEPKHU HATypajIbHOIO YKCiIa HA IPOCTOTY.

OOpaboTka CUMBOJIBHBIX  JaHHbIX. CHUMBONBHBIE  (CTPOKOBBIE)  TEpEMEHHBIC.
[TocumBonbHast 00paboTka cTpok. [loacueT yacTOTHI MOSBICHUS! CHMBOJIA B CTpOKe. BeTpoenHbie
byHkuMH 17151 00pabOTKU CTPOK.

Ananusz anzopummos

Omnpenenenrne BO3MOXKHBIX PE3YNbTaTOB PaOOThl alTOPUTMA MPU JAHHOM MHOXKECTBE
BXOJHBIX JIaHHBIX. OIPEICICHHE BO3MOXHBIX BXOJHBIX JAHHBIX, MPUBOIAIIMX K JTaHHOMY
pe3yJabTary.

9 KJIACC

u¢poBasi rpaMOTHOCTH

I'nobanvnas cemv Hnmepnem u cmpamezuu 6e€30nacno2o noeedenus 6 Hei

I'mobanpHas cerp Mutepuer. IP-ampeca y3noB. CereBoe XpaHEHHME HaHHBIX. MeTOmbl
UH/IMBUYaJIbHOTO W KOJUIEKTUBHOIO pa3MelleHHss HOBOM HH(opManuu B cetu HHTepHerT.
Bornpime manHbie (HHTEpHET-JaHHbIE, B YaCTHOCTH, JAHHBIE COIMATBHBIX CETeH).

[TonsiTre 06 nHGOpMATMOHHOM 6e30MmacHOCTU. YTPo3bl HH(POPMAITMOHHOM 0e30MmacHOCTH
npu pabore B IOOAJIbHON CeTH W MeTonbl IpoTuBozeicTBus uMm. IlpaBuia OezomacHoi
ayTeHTUUKanMy. 3ammra JuyHoW uHpopmanuu B cetu MHTepHeT. besomacHwble crpareruu
noBezicHUs B cetu MHTepHET. [Ipenynpexaenne BOBICUEHUS B IECTPYKTUBHBIC U KpUMUHAIIbHBIE
(dopMbI ceTeBOl aKTUBHOCTH (KMOSpOYIITUHT, (GUIIMHT U ApYyTrHe GOPMBI).

Pabooma 6 unghopmayuonnom npocmpancmee

Bunst nestensHoctn B cetd MHTepHeT. VHTepHET-cepBHCHI: KOMMYHHKAIIMOHHBIE
CepBHCHI (TMOoUTOBasl CIy*k0a, BUACO-KOH(EPEHI-CBI3b U JIPYTHE); CIPABOYHbIE CIYXKObI (KapThl,
pacrucaHus 1 IpyTrue), IOUCKOBbIE CIYXOBbI, CITY>KObI OOHOBIIEHHSI IPOTPAMMHOTO 00eCIICUeHHS
U ipyrue ciayk0b1. CepBHCH TOCYIapCTBEHHBIX yeiuyr. OOmadunbie XpaHuiauina faHHbX. Cpencraa
COBMECTHOHM pa3paloTKM JOKyMEHTOB (OHJaiH-oduckl). [IporpaMmmHoe obecrieueHue kKak BeO-
CEpPBHUC: OHJIAWHOBBIE TEKCTOBEIE U TPaQHUECKUE PENAKTOPHI, CPEIBI Pa3paOdOTKH MPOTPaMM.



Teopernuyeckne 0OCHOBbI HH()OPMATHKHU

Mooenuposanue Kak memoo nO3HAHUA

Mogens. 3anauu, pemaeMbie ¢ MOMOIIbI MoaenupoBanus. Kinaccudukanuu monenei.
MarepuanbHble (HaTypHbBIE) U HHPOPMAIIMOHHBIC MOIeTT. HerpephIBHBIC M TUCKPETHBIE MOJICITH.
Wmutanmonnsie Monenu. Mrposbie Momenu. OleHKa aJeKBAaTHOCTHU MOJEIH MOJCIUPYEMOMY
00BEKTY M LIETSAM MOJEIUPOBAHHUS.

TaGnuunsie Mmonenu. Tabnuia kak MpercTaBieHre OTHOIICHHUS.

basbl nanabix. OTOOp B TAOMUIE CTPOK, YIOBIETBOPSIONIUX 33JAHHOMY YCIIOBHIO.

I'pad. Bepmmna, pedpo, nyrb. OpueHTHpOBAaHHBIE U HEOPUEHTUPOBaHHbBIE Ipadbl. J[nrHa
(Bec) pedpa. Becoas marpuna rpada. JnuHa mytu Mexay BepimuHamu rpada. [louck ontumans-
Horo mytu B rpade. HawanpHas BepmmHa (MCTOYHMK) W KOHEYHas BepiinHa (CTOK) B
OPUEHTHPOBAHHOM rpade. BrrumcieHne KoIuuecTBa MyTeW B HAIPABICHHOM AalMKINYECKOM
rpade.

HepeBo. Kopenn, BepmmHa (y3en), Jumct, pebpo (myra) aepeBa. Bricota nepesa.
[Tonnepeso. [Ipumeps! nucnonb3zoBanus aepeBbeB. [lepeOGop BapHaHTOB ¢ MOMOIIBIO IEPEBA.

[TonaTne MareMaTHyecKOd MoOJeNU. 3a/auu, pelacMbple ¢ TMOMOIIBI0 MareMaTu4ecKoro
(KOMIBIOTEPHOTO0) MoAenupoBanusa. OTIrune MaTeMaTHdeCKO MOIETTH OT HATYPHOM MOJIEH U OT
CJIOBECHOTO (JIUTEPATypHOI0) OMUCaHUsl 00BEKTA.

Oranbl  KOMIIBIOTEPHOTO  MOJECIMPOBAHMS:  IMOCTAHOBKA  3a7a4l, IOCTPOCHUE
MareMaTU4ecKOl  MOJeNW, TMporpaMMHas — pealu3anus, TECTUPOBaHHE, IPOBEICHHE
KOMITBIOTEPHOTO IKCIIEPUMEHTA, aHAJIN3 €r0 PE3yIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHUE

Pazpabomka anzopummos u npozpamm

PazOuenne 3amaunm Ha mnox3amaund. CocTaBieHHE aNTOPUTMOB M MPOTPaMM  C
UCIIOJb30BAaHUEM BETBJIICHUN, ILMUKIOB W BCIIOMOTATENbHBIX alTOPUTMOB Ui YIpPaBlICHUS
UCTIOTHUTENIEM POOOT WM JAPYrUMH HCIIOJHUTEISIMEA, TaKuMU Kak Yepemnamika, YepTe:KHUK U
JIPYTUMHU.

Tabnuunble BenmuuuHbl (MaccuBbl). OgHOMepHble MaccuBbl. CoCTaBlIeHHE M OTIIAJKa
pOrpaMM, Peamu3yoIINX TUIOBBIE aITOPUTMBI 00PAOOTKHU OTHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OIHOM U3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackanb, Jaya, C#, IlkonbHbIN
AnroputMudeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOTO MAacCHBa CIy4yalHBIMH YHUCIaMHU, B
COOTBETCTBHUH ¢ (HOPMYJION WIIM TyTeM BBOJIA YMCEN. HAXOXKJIEHHE CyMMBI DJIEMEHTOB MaCCHBA.
JUHEHHBIA TIOMCK 3aJaHHOTO 3HAauY€HHs B MacCHMBE. TIOJCUET DIEMEHTOB MAacCHUBa,
YIOBJIETBOPSIIONIMX 33/IaHHOMY YCJIOBHIO. HAaxXOXKICHWE MHUHUMAJIBHOTO (MaKCHMaJIbHOTO)
sneMeHTa MaccuBa. COpTHPOBKA MacCUBa.

OOpaboTka MOTOKAa  JIaHHBIX:  BBIYMCIEHHWE  KOJMYECTBA, CYMMBI, CpEIHETrO

apuMeTHUIECKOro, MHUHHMAJIBHOTO u MaKCHUMAaJIbHOTO 3HaYEHUs 3JIEMEHTOB
MIOCJIEZI0BATENIbHOCTH, YOBJIETBOPSAIOIINX 33aJaHHOMY YCIOBHIO.
Ynpaenenue

VYnpasnenue. Curnan. ObpatHast cBs3b. [lomyuyeHue curHanoB OT HU(PPOBBIX JaTYUKOB
(xacaHMsl, pacCTOSIHUS, CBETA, 3ByKa U JApyroro). [Ipumepsl ucnonap30BaHus IPUHIIKIIA OOpaTHOMN
CBSI3U B CUCTEMaX YIPABJICHUS TEXHUUYECKUMHU YCTPOMCTBAMU C ITOMOIIBIO TaTYMKOB, B TOM YHCIIE
B POOOTOTEXHHUKE.

[Ipumepsr  pOOOTH3MPOBAHHBIX CHCTEM (CHCTEMa yIpaBJeHUS JABHKCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapO4yHasi JIMHUSA aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIIPABIICHUE
OTOIJICHUSI JIOMa, aBTOHOMHAs CHCTEMa YINPaBICHUS TPAHCIOPTHBIM CPEICTBOM U JIpyrue
CHUCTEMBI).

HNHupopMannoHHbIE TEXHOJIOTHH

dnexmponnvie madauyvl

[TonsiTre 00 >NMEeKTPOHHBIX TabnuIax. TUITBI JaHHBIX B SUEHKaX JIEKTPOHHOU TaOJHIIBI.
PenaktupoBanue u popmarupoBanue Tabmaui. BeTpoeHHble yHKIMH A MOMCKA MAaKCUMyMa,
MHUHHMYMa, CyMMBI U cpenHero apudmermdeckoro. COpPTHpOBKA JaHHBIX B BBIJACICHHOM



nuanaszoHe. [loctpoenne muarpamm (TuCcTorpaMma, Kpyrosasi [uarpamma, TO4eyHast AuarpaMma).
Bri6op THIa AuarpaMmel.

[TpeoGpa3zoBanue Gpopmy: npu KonupoBaHuU. OTHOCHUTENBHAS, A0COIOTHAS M CMEIIAHHAS
azipecarysi.

VYcoBHBIE BBIYMCIICHHS B AJIEKTPOHHBIX Tabnunax. CyMMHpOBaHHE U MOACYET 3HAYCHUH,
OTBEUAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OonbmMx HAOOpPOB JaHHBIX. YuCIEHHOE
MOJICIIUPOBAHUE B JICKTPOHHBIX TAOIHUIIAX.

Hupopmayuonnvie mexnonozuu 6 coepemennom ooujecmee

Ponp mH(OpMAIIMOHHBIX TEXHOJOTHH B PAa3BUTHH AKOHOMUKU MHUPA, CTPaHBI, PETHOHA.
OTKpbITBIE 00pa30BaTEIBHBIE PECYPCHI.

[Tpodeccun, cesi3anHbIe ¢ MHGOPMATUKONH M WHPOPMALMOHHBIMU TEXHOJOTHSMH: BEO-
JM3aiiHep, MPOrPAMMUCT, pa3paOdOTYMK MOOMJIBHBIX HPUIIOKCHUH, TECTUPOBILUK, apXUTEKTOP
IPOTrPaMMHOTO 00€CIeYeHNUs], CIEIUAINCT N0 aHAINU3Y JaHHBIX, CHCTEMHBIN aJMHUHUCTPATOP.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O ITPEIMETA

«AH®OPMATHKA» (BA3OBBI YPOBEHbD)

N3yuenune nH(pOpMATUKK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAlpaBIEHO Ha
JOCTH)KEHUE OOy4YaIOUMMUCS JUYHOCTHBIX, METalpEIMETHBIX W NPEIAMETHBIX pPE3YJIbTaToOB
OCBOEHHS COJIEpKaHUs y4eOHOro IpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIN4HOCTHBIE PE3YIbTAaTbl UMEKOT HAlpPABICHHOCTh HA PEIIEHUE 3aJad BOCIMTAHMI,
Pa3BUTHS U COLMATIU3ALMU O0Y4AIOIINUXCS CPEACTBAMU IIPEIMETA.

B pesynbprare usydyeHus MHGOPMATHKH HA YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs Y
oOyuaromerocs OyayT cpopMUpOBaHBI CIEAYIOIINE TNYHOCTHBIC PE3YJIbTAThI B YaCTH:

1) maTproTUYECKOr0 BOCIIMUTAHUS:

LIEHHOCTHOE OTHOIIEHHE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY M HAyYHOMY
HacJIe/InI0, TOHUMaHUe 3HaYeHUs MHPOPMATUKHN KaK HAayKd B )KM3HHM COBPEMEHHOIo OOLIECTBa,
BJIaJIEHUE I0CTOBEPHON MH(pOpMAIIMEN O EePEeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTUKEHUSIX B
obiact MH(OPMATUKU U HH(DOPMALMOHHBIX TEXHOJOTHUH, 3aMHTEPECOBAHHOCTb B HAyUHBIX
3HaHMSX O HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

1) IyXOBHO-HPAaBCTBEHHOTO BOCIIMTAHUS:

OpHUEHTAIMs] Ha MOpaJIbHbIE LIEHHOCTH W HOPMBI B CHUTYyallUsX HPAaBCTBEHHOIO BBIOOpA,
TOTOBHOCTb OLIEHMBAaTh CBOE IMOBEIECHUE U MOCTYINKH, a TAKXKE MOBEJEHUE U NMOCTYIKU JIPYIHX
Jrofiell ¢ TMO3WIMU HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUN
MIOCTYIIKOB, aKTUBHOE HETIPUATUE ACOLUANIBHBIX ITOCTYIIKOB, B TOM 4Kciie B lIHTepHETE;

2) TpakIaHCKOTO BOCIUTAHMUS:

IIPEJICTABICHUE O COLMAJIBHBIX HOpPMax M IpaBUaX MEXKJIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTHBE, B TOM YHCJIE B COLIUAJIbHBIX COO0IIECTBAX, COONIIOAEHHE MPaBUI O€30M1aCHOCTH, B TOM
YuciIe HaBBIKOB Oe30MacHOro mnosefeHHUs B HHTepHeT-cpene, TOTOBHOCTh K pazHOOOpa3zHOU
COBMECTHOHM JESTEIbHOCTH IpPHU BBHINOJIHEHWH Y4YEOHBIX, IMO3HABAaTENbHBIX 3aJay, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHE K B3aMMOINOHUMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce 3ToU
yueOHOMN /1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEACHNUE U MOCTYIKH CBOMX TOBapHILEH
C TIO3MLIMH HPaBCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB;

4) IEHHOCTEW HAyYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTE ~ MHPOBO33PEHUYECKUX  MpeACTaBIeHMH 00  uH(popmanuu,
MH(GOPMAIIMOHHBIX Mpoleccax U  HHOOPMAIMOHHBIX TEXHOJIOTUSIX, COOTBETCTBYIOIIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM MPAKTHKH U COCTABIISIOMINUX 0a30BYIO
OCHOBY JJIsl TOHUMaHUSI CYIIIHOCTH HAyYHOUM KapTHUHBI MUDA;

MHTEepeC K OOy4YeHHIO U TMO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHNI0, 0CO3HAHHOMY BBIOOPY HANPaBICHHOCTU M YPOBHS 00y4eHUs B AalbHEHIIIEM;



OBJIAZICHUE OCHOBHBIMM HaBBIKAMM HCCIIEIOBATEIIBCKOM ACATEIbHOCTH, YCTaHOBKAa Ha
OCMBICIICHHE OIBITA, HAOMIOACHUH, TOCTYNKOB M CTPEMJICHHE COBEPUICHCTBOBATH MYTH
JOCTHXKEHUS! MHIUBHU1yaJIbHOT'O U KOJUJIEKTUBHOI'O OJIaromnoyuus;

cOpMHPOBaHHOCT, ~ WH(MOPMALIMOHHOM  KYIbTYpbl, B TOM  YHCJIE  HABBIKOB
CaMOCTOATENIbHOW paboThl ¢ y4eOHBIMU TEKCTaMM, CIIPABOYHON JINTEPATypoi, pa3HOOOpa3HbIMU
cpeacTBaMy HH(OPMALIMOHHBIX TEXHOJIOTHH, @ TAKXKEe YMEHUS CaMOCTOATEIBHO OMPEACIATh LEeNN
CBOEr0 00yueHHsl, CTaBUTh U (OPMYIMPOBATH [l ceOsl HOBBIE 3a7ja4M B yu€0e 1 IT03HABATEIbH OM
JIeATEIbHOCTH, PA3BUBATh MOTUBBI U MHTEPECHI CBOEH IT03HABATEIILHOMN NEATEIIBHOCTH;

5) popMupoBaHMs KyAbTYphI 300POBB:

OCO3HAHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBBIO, YCTAaHOBKA
Ha 3J0pOBbIM 00pa3 *KM3HH, B TOM YHUCIIE U 3a CYET OCBOCHMs U COONIOACHMs TpeOOBaHMM
0e30macHoi SKCIUTyaTally CPEACTB HH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TpyZOBOrO BOCHUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3y4eHHIO podeccuii u Tpyaa B cdepax npodeccnoHaabHOR
NeSITEIbHOCTH, CBSI3aHHBIX C HH(OPMATHUKOM, MPOrpaMMHUPOBAHHMEM U HH()OPMALMOHHBIMU
TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHIKCHUSAX HAYKW MH(OPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOpP U IOCTPOEHUE HUHAMBHUAYAJIbHON TpaeKTOpUU O0Opa3oBaHUS U
KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOILECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) SKOJIOTMYECKOTO BOCITUTAHMUS:

0CO3HaHME IMI00ATBLHOI0 XapakTepa 3KOJOTMUECKUX NMPOOJIeM U IyTeH UX peleHus, B TOM
Yrcie ¢ y4ETOM BO3MOKXHOCTEH WH(POPMALMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

8) amanrtanuu o0y4arolerocss K U3MEHSIOIMMCS YCIOBUSAM COLMAIBHOW M HMPUPOAHOM
Cpebl:

OCBOEHHE OOYyYaroIMMHCS COLMATIBHOIO OIbITa, OCHOBHBIX COLIMAJBbHBIX pPOJIEH,
COOTBETCTBYIOIIMX BEAYIICH MACATEIBHOCTH BO3pacTa, HOPM U TMpaBHJ OOIIECTBEHHOTO
HOBeACHUs, (POPM COLIMALHON JKU3HU B IPYIIax U COOOILIECTBAX, B TOM YHUCIIE CYIIECTBYIOLIUX B
BHUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEJIMETHBIE PE3YJIBTATbI

METAINPEJMETHBIE PE3YJIBTATBI ocBoeHus mnporpamMmbl Mo HHPOpPMaTHUKe
OTpPaKalOT OBJIAJICHUC YHUBEPCAJIbHBIMH YyUYCOHBIMH JEHCTBHSIMH — TI03HABaTEIbHBIMH,
KOMMYHUKATUBHBIMHU, PETYISTHBHBIMH.

OsgiajzicHe YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEILHBIMH J€HCTBUSIMU:

1) 6azoevlie nocuueckue delicmeust:

YMEHHE OINpeNeNsaTh IOHITUS, CO37aBaTh OOOOINCHHS, YCTAHABIMBATh AHAJIOTHH,
KJIaccu(UIUPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAHMSI U KPUTEPUU JUIS KIaCCUPUKAIINH,
yCTaHABJIMBATh MPUIMHHO-CIICICTBEHHBIC CBSA3U, CTPOUTH JIOTHYECKHUE PACCYKICHUS, IIPOBOIANTH
YMO3aKJIFOueHHs (MHIyKTUBHBIC, JICAYKTUBHBIC M 10 aHAJIOTUH) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, IPUMEHSATh U MPEOOPA30BBIBATH 3HAKU U CUMBOJIbI, MOJICTH M CXEMBI
JUTSL PEIICHUsT y4eOHBIX M MTO3HABATEIILHBIX 3a]1a4;

CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pemieHust y9eOHOH 3a1aun (CpaBHHBATH HECKOJBKO
BapUaHTOB PEUICHHUS, BEIOMPATh HanOoJIee MOAXOIAIINN C YIETOM CaMOCTOSTEIIEHO BBIICICHHBIX
KpUTEPUEB).

2) 6aszosvle ucciedosamenbekue Oetucmsust:

(bopMyIHpOBaTh BOMPOCH], (PHUKCHPYIOIIHE Pa3pbiB MEKIY PEalbHBIM U IKeJIaTeIbHBIM
COCTOSIHUEM CUTYAIlMH, O0bEKTa, U CAMOCTOSATEIILHO YCTaHABIMBATh HCKOMOE M JTAHHOE;

OlICHMBaTh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OPMAIHUIO, MOJYUYCHHYIO B XOIC
UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JAJbHEHIee pa3BUTHE IPOIECCOB, COOBITUH M HX
MOCJIC/ICTBHS B AHAJIOTUYHBIX MJIM CXOIHBIX CHTYAIUSX, & TAK)KE BBIIBUTATH MPEAOIOKECHUS 00
WX Pa3BUTHUH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.



3) paboma c ungpopmayueii:

BBISBIISITH JAeuuuT uHGOpMaIMU, JAaHHBIX, HEOOXOMUMBIX JUISl PEIICHHs TTOCTaBICHHON
3a/1auu;

NPUMEHATh PA3MUYHBIE METO/AbI, MHCTPYMEHTHl M 3alpochl NpU IOHCKE U OTOOpE
uHGOPMAIUHU UK TAHHBIX U3 HCTOYHUKOB C YUETOM MPEIOKEHHOM yueOHOM 3a1auu U 3aJJaHHBIX
KPUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTb W HWHTEPIPETHPOBATH HH(OPMAIUIO
pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHUS,

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMaJIbHYI0 (GOpMYy TWpelncTaBieHus WHGOpPMAlUU U
WITIOCTPUPOBATH PEIIaeMbIe 33]a9H HECIOKHBIMHU CXEMaMH, AMarpaMMaMu, HHOU TpaduKoii 1 ux
KOMOMHALIMSIMHU;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMU 1O KPUTEPHUSAM, MPEAJIOKESHHBIM YUHUTEIEM HIIH
c(hopMyIPOBAaHHBIM CAMOCTOSITENILHO;

3 PEKTHUBHO 3aIIOMHHATh U CUCTEMAaTU3UPOBaTh HH(POPMALIUIO.

OBnajieHue yHHBePCAIbHBIMH y4e0HBIMH KOMMYHHKATUBHBIMU /1€iiCTBUAMM:

1) oowenue:

COMOCTAaBISITh CBOM CYXKICHHS C CYXKACHUAMU JAPYTUX YYACTHUKOB JHAJIOTa,
O0OHapYXHUBATh PA3IHMYUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO  TPEACTABIATH  PE3YJAbTaThl  BHINOJHEHHOTO  OMbITa  (dKCIIEpUMEHTA,
MCCJIeI0BAaHUSI, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBICTYIUICHUS C Y4€TOM 3a/lad MPE3EeHTAluU U
0COOEHHOCTEH ayTUTOPUH U B COOTBETCTBUH C HUM COCTABIISATh YCTHBIE M IIMCbMEHHBIE TEKCTHI C
MCIOJIb30BaHUEM WIUTFOCTPATHUBHBIX MaTEePHAIIOB.

2) cosmecmuas 0eamenbHOCmb (COMpPYOHU4ecmao):

MMOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW U WHANBUAYAJIbHON pabOThI MpU
peIIeHNH KOHKPETHOH MPOoOIeMbl, B TOM YHCIIE IPU CO3JaHUN UHPOPMAITHOHHOTO TPOYKTA;

MPUHUMATh 1€JIb COBMECTHOM MH(POPMAIIMOHHOW NeATENbHOCTH MO cbopy, oOpaboTke,
nepenade, popmManuzanuu HHGOpPMAIHH, KOJUIEKTUBHO CTPOUTH JACHCTBHS MO €€ JTOCTH)KEHUIO:
pacnpenensiTh poJiu, J0TOBapUBATHCS, 00CYKIaTh MPOIECC U PE3YIBTAT COBMECTHOM paboThI;

BBITIOJIHATH CBOIO 4acTh pabOThl ¢ WHpOpManueil M HHPOPMAIOHHBIM TPOTYKTOM,
JOCTUTAsi KAY€CTBEHHOTO pe3yJbTara 1o CBOEMY HalPaBIECHUIO U KOOPIAUHUPYS CBOU JEHCTBUS C
JPYTHUMH YICHAMU KOMaHIbI;

OLICHHMBATh KaY€CTBO CBOETO BKJIa/a B 00U HHPOPMALIMOHHBINA MTPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(HOPMYITMPOBAHHBIM YIaCTHHKAMU B3aUMOJICHCTBUS;

CpPaBHMBATh PE3yAbTaThl C HMCXOAHOW 3aJadeil W BKJIAJ KaXJOro 4ieHa KOMaHAbl B
JOCTH)KEHUE PE3YNIbTaToOB, PA3NeNATh Cepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K
NPEIOCTaBICHUIO OTUETA Mepe]] TPYMIoH.

OgnajieHre YHUBEPCAJIbHBIMYI Y4eOHBIMU PEryJIATHBHBIMH 1eHCTBUSIMU

1) camoopeanuzayus:

BBISIBJISITH B )KU3HCHHBIX U YUCOHBIX CUTYAITUSAX MPOOIEMBI, TPEOYIOIIHNE PEIICHUS;

OPUEHTHPOBAThCSI B PA3TUYHBIX MOAXOAAX K MPHUHATHIO pEIIeHUH (MHANBUAYAIbHOE
NPUHSTHE PELLIEHUN, IPUHATHE PEIICHUH B TpyIIIE);

CaMOCTOSITENIbHO COCTAaBJIATh AlTOPUTM pELIeHUs 3afa4dul (WM €ro 4acTh), BBIOMpATh
crnoco0 pemeHUs y4eOHOM 3amayM C y4ETOM MMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTE, apryMEHTHPOBATh MpeiaracMble BApUaHThI PEIICHUIH;

COCTaBJIATh TUIAH JEWCTBUH (TUTaH pealn3alliil HAaMEYSHHOTO aJTOPUTMa pPEUICHWs),
KOPPEKTHPOBATh MPEIOKEHHBIM aJrOPUTM C YU4ETOM MOTy4YeHUsS] HOBBIX 3HAHUN 00 M3ydyaeMoM
00BeKTeE;

MIPOBOJIUTH BBIOOP B YCIOBHSX MPOTUBOPEUNBOM MHGPOPMAIINH U OpaTh OTBETCTBEHHOCTh
3a pelieHue.

2) camokoumpons (peghnexcus):

BJIAJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U pedIIeKcnu;



JIaBaTh OIICHKY CHTYalluH | MpeJyIarath miaH e€ N3MCHEHUS;

YUUTBIBaTh KOHTEKCT U MIPEABUIETH TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTD IPH PELICHUN
y4eOHOI1 3a/1a4u, aalTUPOBATh PEIICHUE K MEHSIOIIMMCSI 0OCTOSITEIILCTBAM;

OOBACHATh NPUYMHBI JOCTH)KEHUS (HEHOCTIIKEHHS) pPe3yabTaToB HH(MOPMALMOHHOM
NeSITeIbHOCTH, JaBaTh OLECHKY MPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh IIO3MTUBHOE B
IIPOU3OLLIEAIICH CUTYaLUH;

BHOCHTH KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, N3MEHHUBIIIUXCS
CUTYyalluH, YyCTAHOBJICHHBIX OIIUOOK, BOSHUKIIHNX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBHUSIM.

3) amoyuoHanbHbIl UHMENLEKM:

CTaBHUTH ce0s1 Ha MECTO JIPYrOro 4eJ0BeKa, IOHMMAaTh MOTHBBI H HAMEPEHHS JPYroro.

4) npunamue cebs u Opyaux:

0CO3HABaTh HEBO3MO)KHOCTh KOHTPOJIUPOBATH BCE BOKPYT JTAKE B YCIOBHUSX OTKPHITOTO
JI0CTYyTIA K JIIOOBIM 00bEMaM HH(OpMAITHH.

HNPEIMETHBIE PE3YJIBTATDI ocBoeHus mporpamMmbl 1o WHGOpPMATHKE HA YPOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHusl.

K xonmy o0yuenus B 7 KJIACCE y obyuaromerocs OymyT c()opMHpPOBaHBI yMEHUS

MOSACHATH Ha MPUMEpax CMbICT NOHATUHN «WH(pOpMaLU», «MHPOPMALMOHHBINA TPOLIECCY,
«00paboTka HHPOPMAITUNY, «XpaHEHHE HHPOPMAITHIY, «TIepenada HHPOpMaIH»;

KOAMPOBaTh U JIEKOAMPOBATh COOOLICHHs MO 3a/JlaHHBIM IpaBWIaM, JAEMOHCTPHUPOBATH
MOHMMaHHE OCHOBHBIX MPUHITUIIOB KOAWPOBAHHS WH(POPMALINHU PA3TMIHON PUPOBI (TEKCTOBOM,
rpaduyeckoii, ayamo);

CpaBHUBATh JUJIMHBI COOOILICHWH, 3allMCAHHBIX B PA3JIMYHBIX ali(paBUTaxX, OMEPHPOBATH
eIMHUIIAMU U3MepeHus HH(OPMALIMOHHOTO 00bEMA M CKOPOCTH Mepe/lauyl JaHHbIX;

OLICHUBATh M CPaBHHUBATh pa3MepPbl TEKCTOBBIX, Ipa)UYECKHX, 3BYKOBHIX (DailIoB H
BHJ1e0(aIOB;

MPUBOIUTH TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUsS M Tepenadn wHpopMmammw,
CpaBHUBATh UX KOJMYECTBEHHBIE XapAKTEPUCTUKY;

BBIJICJIATH OCHOBHBIE 3Talbl B HICTOPHH U TIOHUMATh TEHACHIINH Pa3BUTHS KOMIIBIOTEPOB U
IPOTPaMMHOTO 0OECTIEUECHHUS;

MOJTy9aTh U UCIOIH30BaTh MHPOPMAIIHIO O XapaKTEPUCTHKAX IMEPCOHAIEHOTO KOMITBIOTEPA
U ero OCHOBHBIX 3JIeMEHTax (Mpoleccop, ONepaTuBHAs MaMATh, JOJITOBPEMEHHAas NaMsTh,
yCTpOICTBA BBO/IA-BBIBOJIA);

COOTHOCHTb XapaKTEPUCTUKU KOMITBIOTEPA C 3a/1auaMH, PeIaeMbIMU C €T0 TOMOIIbIO;

OpPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (pailioBoi crcTeMbl (3aMKUChIBaTh MOTHOE
ums (¢aina (karanora), myTb K (aiiny (karajaory) mo HMMEIOLIeMycs ONucaHuio ¢ailiioBoit
CTPYKTYPBI HEKOTOPOTO HH(OPMAIMOHHOTO HOCHUTEIIA);

pabotarb ¢ (hailloBOM CHUCTEMOM MEPCOHATBLHOIO KOMIBIOTEPA € HCIOJIb30BAaHHEM
rpaduveckoro nHTEpdeiica, a IMEHHO: CO3/1aBaTh, KOIMPOBATH, TEPEMEIIATh, IEPEUMEHOBBIBATD,
YAAIATh U apXUBUPOBATH (PaliiIbl M KaTaJlOTH, UCIOIb30BaTh AHTUBUPYCHYIO IIPOrpamMmy;

MPEICTaBIATh  PE3yIbTaThl CBOEH JEATENBHOCTH B BHAEC CTPYKTYPHPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUIHHBIX MTPE3CHTALU;

uckarb uWHpopmanuioo B HMHTepHeTe (B TOM 4YHClIe MO KIIOYEBBIM CJIOBaM, II0
U300paKeHNI0), KPUTUUECKH OTHOCUTHCS K HaJIeHHOM MH(opManuu, 0co3HaBasi ONacCHOCTh JJIs
JUYHOCTH W OOIIeCTBa pAcCHpOCTPAaHEHUsT BPEIOHOCHOW wWH(pOpManuu, B TOM YHUCIE
HKCTPEMHCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aJPECOB BEO-PECYPCOB;

HCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIH;

coOmonare  TpeOoBaHHMsl ~ Oe30macHOM  JKCIUTyaTallud  TEXHUYECKUX  CPEICTB
UH(POPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUH, COOIIOAaTh CETEBOM 3THKET, 0a30BbIE



HOPMBI UH(QOPMALIMOHHOW 3TUKU U MpaBa Ipu paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBAX
u B MIHTepHeTe, BRIOUpaTh Oe30MacHbIe CTPATErny MOBEICHUS B CETH;

MPUMEHSTh METOABI MPOQPHIAKTUKY HETaTUBHOTO BIMSIHUS CPEICTB UHPOPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI Ha 3710POBbE MOJIb30BATEIS.

K xonny o0yuenus B 8 KJIACCE y obyuaromerocs OyayT c)opMUpOBaHBI yMEHUS:

MOSICHATBH HAa IPUMEPAX Pa3TUUHs MKy MO3UITMOHHBIMH U HETTO3UIIMOHHBIMU CHCTEMaMHU
CUMCIJICHUS,

3alMChIBaTh M CpaBHUBATh Ieible uncia oT 0 go 1024 B pa3iuyHbIX MO3UIIMOHHBIX
cucTeMax CYHCIeHHs (C OCHOBaHMSMHU 2, 8, 16), BRIMOMHATH apudMETHUECKUE ONeparu Haj
HHUMH;

pPacKpbIBaTh CMBICI MOHSTUN «BBICKA3bIBAHUEY, «JIOTUYECKAsl OINEpaIusy, JI0TMYeCcKoe
BBIPOKCHHEY;

3aMKUChIBATh JIOTUYECKUE BBIPAKEHUS C MCIIOJIIb30BAaHUEM JU3BIOHKIIUU, KOHBIOHKIIUU U
OTPHUIIAHMS, OIPEACNATh HCTHHHOCTH JIOTHYCCKUX BBIPAKCHHM, €CIIM W3BECTHBI 3HAYCHUS
WUCTUHHOCTU BXOJSAIINX B HETO MEPEMEHHBIX, CTPOUTHh TAOIUI[BI UCTHHHOCTHU JJISl JIOTUYECKUX
BBIPAKEHUI;

pPacKpbIBaTh CMBICI TOHSTUN «HUCIOJHUTEIbY», «AJITOPUTM», «IIPOrpaMmay, MOHUMAs
pa3HUIly MEXAY yIOTpeOIeHuEM 3TUX TEPMUHOB B OOBIZICHHON pe4H U B MH(OpPMATHUKE;

OIMCHIBATh AJTOPUTM PEIICHHS 3a/1a4d PA3IMYHBIMUA CIIOCOOAMH, B TOM YHCJIC B BHJIE
OJIOK-CXEMBEI;

COCTaBJISITh, BBHIMIOJHATh BPYYHYI0O U Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI C
MCIIOJIb30BaHUEM BETBIICHUN U LUKIIOB JJIsl YIIPABICHUS UCTIOTHUTESIMU, TAKUMHU, Kak «Po0oT»,
«UYepenamkay, «HepTExHUK;

HCIIOJIb30BaTh KOHCTAHThI M IEPEMEHHBIEC PA3IMYHBIX THIOB (YHCIIOBBIX, JIOTHYECKHUX,
CHMBOJIBHBIX), @ TAKXKE COACPIKAIIUE UX BBIPAKEHUS, UCIIOJIH30BATh ONIEPaToOp MPHUCBAUBAHMUS;

HCIIONIB30BaTh NP pa3pabOTKe MPOrpaMM JOTHYECKUE 3HAYCHHMS, OTIEPAIlUU M BBIPAKCHHS
C HUMU;

aHAJIM3UPOBATh MPEATIOKECHHBIE AITOPUTMBI, B TOM YUCIIE OMPEIEISITh, KAKUE PE3YNIbTaThl
BO3MOKHBI MPHU 33JJAHHOM MHOXKECTBE MCXOIHBIX 3HAYCHHUII;

CO3/1aBaTh U OTJIAXHUBATh MPOTPaMMBbl Ha OJJHOM M3 SI3BIKOB MporpammupoBanus (Python,
C++, Ilackane, Java, C#, lllkonpHbIil ANTropuTMUYECKH S3BIK), peaIM3yIOIINE HECIOXKHBIC
AITOPUTMBI 00PAOOTKHU YMCIOBBIX JAHHBIX C MUCIIOIB30BAaHUEM LIUKIIOB M BETBICHUIA, B TOM YHCIIE
peanu3ylolme ITpoBEPKY IAETUMOCTH OJHOTO IEJI0T0 YHCIa Ha JIPYroe, MPOBEPKY HATYPaIbHOTO
qrclia Ha MMPOCTOTY, BbIAENEHU [TU(p U3 HATYpPaIbHOTO YKCIIA.

K konny o0yuenus B 9 KJIACCE y obyuaromerocst OyayT c)opMUpOBaHbl yMEHUS:

pa3buBarh 3a/aud Ha I0J3aJlaud, COCTABJIATh, BBHINOJIHATh BPYUYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE aJITOPUTMBI C UCIIOJIB30BAHUEM BETBIIEHUH, IUKJIOB U BCIIOMOTaTeIbHbIX AJITOPUTMOB
TSl yIIpABJIEHUS MCTIOTHUTEIISIMH, TaKUMU Kak PoOot, Uepenaika, YepTéxHUK;

COCTaBJIATh U OTJIAXKHMBATh NMPOTPAMMBbI, PEATHU3YIOIINE TUIIOBbIE aIrOPUTMbI 00pabOTKH
YHCIJIOBBIX IOCJIEOBATEIBHOCTEN MIIM OJTHOMEPHBIX YHCIOBBIX MacCHBOB (ITOMCK MaKCUMYMOB,
MUHHMYMOB, CyMMBI HJIM KOJTMYECTBA JIEMEHTOB C 3a/JaHHBIMHU CBOWCTBAMM) Ha OTHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonpHBIN ANTOpUTMUYECKHN S3BIK);

pacKpbIBaTh CMBICI TIOHATUN «MOJENbY, «MOJAEIUPOBAHUE), ONPEAEIATh BUABI MOAEIEH,
OILICHUBATh COOTBETCTBHE MOJIEIH MOJETUPYEMOMY OOBEKTY U LEJISIM MOJICIUPOBAHMUS;

MCIOJIb30BaTh Tpadbl U 1epeBbs A MOJCIUPOBAHHS CHCTEM CETEBOM U MepapXHUECKOM
CTPYKTYpPBI, HAXOUTh KpaT4allIuii myTh B Tpade;

BBIOMpPATh CHOCOO TNpenCTaBleHHUs] JAHHBIX B COOTBETCTBMM C TOCTABIEHHOW 3ajaueit
(Tabnuipl, cXeMbl, TpapuKy, JTUarpaMMbl) ¢ UCIIOIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpeAcTB 00pabOTKU JaHHBIX;



UCIIONIb30BaTh dJIEKTPOHHbIE TaOnuIbl Asisi oOpaOOTKM, aHanu3a U BU3yaJU3alluu
YHCJIOBBIX JAaHHBIX, B TOM YHUCIIE C BBIICJICHHEM JWana3oHa TaOIUIBl M YIOPSIOYHMBAHUEM
(COPTHPOBKOIT) €0 3JIEMEHTOB;

cO3aBaTh W NPUMEHATh B DIEKTPOHHBIX Tabiaumax QopMysasl Ui pacdéroB C
HCIIOJIb30BaHMEM BCTPOCHHBIX aprUPpMeTHUECKUX QYHKIMM (CyMMUPOBAaHUE U MOJICUET 3HAUCHUH,
OTBEUAIOUIMX 33JaHHOMY YCJIOBHUIO, CpeiHee apudmMernueckoe, MOUCK MAKCUMalIbHOTO U
MUHUMAJIBHOTO 3HAYEHUSs ), a0COTIOTHON, OTHOCUTEILHOM, CMEIIAHHOM aJipecaliii;

UCTOJIB30BaTh AJIEKTPOHHBIC TAaOMUIIBl JJISl YUCIECHHOTO MOJEIHUPOBAHUS B IMPOCTBIX
3aJjauyax U3 pa3HbIX MPEIMETHBIX 00IacTei;

HCIIOJIb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHMKAIIMOHHBIE
CEpBHCHI, OOJAUHBIE XPaHWIMILNA JAHHBIX, OHJIAWH-MPOrpaMMbl (TEKCTOBbIE M Tpaduyeckue
PENaKToOpkI, Cpelbl pa3paboTKH)) B yueOHOM U TOBCETHEBHOM JIEATEIBHOCTH;

MPUBOAUTH TPUMEPHl HCIONB30BAHUA TE€OMH(POPMALMOHHBIX CEPBUCOB, CEPBUCOB
TOCYIapCTBEHHBIX YCIIYT, 00pa3oBaTelibHbIX cepBUCOB MHTepHETa B y4yeOHOM M MOBCEIHEBHOM
JIeATEIbHOCTH;

HCIOJIb30BaTh  pPA3JIMYHBIE CPEACTBA 3alUUThl OT BPEJOHOCHOIO MPOrPaMMHOIO
oOecredeHus, 3alluIarh MepCOHaIbHYI0 HHGOPMAIMIO OT HECAHKIIMOHMPOBAHHOTO JOCTYIA U
€ro IMOCJIEACTBUHM (pa3mialleHus, MOAMEHbI, yTparbl JaHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJIOTUYECKUX MU COLHUAJIBHO-IICUXOJIOTMUECKUX AacClEeKTOB HMCIHOJb30BaHMS ceTu HTepHer
(ceTeBasi aHOHUMHOCTB, HU(POBOW CIiE/I, AYTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTh
BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh IMOMNBITKM W MPENyNpexaaTb BOBICUEHHE C€e0s M OKpYXAIOUMX B
JNECTPYKTUBHBIE U KPUMHUHAIbHBIE (OPMBI CETEBOM aKTUBHOCTU (B TOM 4ucie KUOEpOYIIHHT,
(GuIuHr).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Haumenoanue paznenoB u tem | Komndectso DneKkTpoHHbIEe (IUPPOBHIL)
/1 POrPaMMBI 4acoB o0pa3oBareIbHbIE PECYPChI
Paznea 1. Hudposas 8
TPaAaMOTHOCTh
1.1 Kommnbrorep — yHUBEpCcaibHOE 2 bubnmnoreka [JOK
yCTPOMCTBO 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646e
1.2 | IIporpaMmbl U TaHHBIE 4 bubnunoreka [JOK
https://m.edsoo.ru/7f41646e
1.3 KommnbroTepHsie cetu 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41646e
Pasjnen 2. TeopeTnueckue 11
OCHOBBI HH()OPMATHKH
2.1 Wudopmarus u 2 bubnunoreka [JOK
MH(}OPMAIIMOHHBIE MTPOLIECCHI https://m.edsoo.ru/7f41646e
2.2 | llpeacraBnenue nHGOpMAIHH 9 bubnunoreka [JOK
https://m.edsoo.ru/7f41646¢
Pasnen 3. UndpopmanuoHubie 13
TeXHOJIOTHH
3.1 TexcToBbIE JTOKYMEHTHI 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41646e
3.2 | KomnsrorepHas rpaduka 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41646e
33 MynbTUMEIUITHBIE TPE3CHTALUN 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41646e
O6111ee KOJIMYECTBO YacoB 34
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8 KJIACC

Ne HaumenoBanue paznenoB u tem | Komnuectso DnexTpoHHbIe (ITUPPOBHIC)
/1 IPOrPaMMBI 4acoB o0pa3oBareIbHbIE PECYPChI
Pa3nen 1. TeopeTruueckue 12
OCHOBBI MH()OPMATUKH
1.1 CHUCTEMbI CYMCIICHHS 6 bubaunoreka [IOK
https://m.edsoo.ru/7f418516
1.2 | DneMeHThl MareMaTuyecKon 6 bubmoteka [JOK
JIOTUKHU https://m.edsoo.ru/7f418516
Pa3gen 2. Anroputmsl u 21
NpPOrpaMMHpPOBaHUeE
2.1 Hcnonaurenu U anropuTMsl. 10 bubnuorexa [JOK
AJNTOPUTMUYECKHE KOHCTPYKIIH https://m.edsoo.ru/7f418516
2.2 | S3bIK nporpaMMHUPOBAHUS 9 bubmuoreka [IOK
https://m.edsoo.ru/7f418516
2.3 AHanu3 alropuTMoB 2 bu6muotexa [JOK
https://m.edsoo.ru/7f418516
O0111ee KOJIMYeCTBO YacoB 34
9 KVIACC
No Haumenosanue pasnenos u teM | KonmuectBo DnexTpoHHbIE (LIUPPOBHIC)
/11 MIPOTPaMMBI 4acoB 00pasoBarebHbIE PECYPChI
Paznea 1. udposas 6
rPaMOTHOCTh
1.1 I'moGanwuas cets UnTEpHET M 3 bubnuorexa [IOK
cTpareruu 6e30macHOro https://m.edsoo.ru/7t41a7d0
TOBEJICHHS B HE
1.2 | PaGora B mHGOpMAIIMOHHOM 3 bubmuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Pazgen 2. TeopeTnueckne 8
OCHOBBI HH()OPMATHKHU
2.1 MonennpoBaHHue Kak METOJ 8 bubmuotexa [JOK
MO3HAHMS https://m.edsoo.ru/7f41a7d0
Pa3gen 3. Aaropurmsl u 8
NMpPOrpaMMHUpPOBaHUE
3.1 | Pa3zpaboTka aqropuTMoB U 6 bubnuoreka [IOK
IporpamMm https://m.edsoo.ru/7f41a7d0
3.2 | YopaBnenue 2 bubmuotexa [JOK
https://m.edsoo.ru/7f41a7d0
O6111ee KOJIMYECTBO YacoB 34

MHNPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS

OCHOBHOM OBFPA3OBATEJIbHOM ITPOI' PAMMBbI

B ¢denepanbHbIX W pETHOHANBHBIX MPOIEAYpPaX OIEHKH KadecTBa OOpa3oBaHUs
HCIIONIB3yeTCs TIepeueHb (KoMU(PUKaTOP) pacipeIeICHHBIX IO Ki1accaM MPOBEPSIEMBIX TpeOOBaHUH
K pe3ylbTaraM OCBOCHHMS OCHOBHOH 00pa3oBarelbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsI M DJIEMEHTOB COICPIKAHUS 110 WH(OPMATHKE.

7 KJIACC
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Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

1

ITo Teme «l{udpoBasi r(paMOTHOCTHY

1.1

ITosicHATH Ha puMepax CMBICH MIOHATUI «HpOpMALIU»,
«nH(pOpPMAIMOHHBIN Mpoueccy, «o0paboTka HHGpOpMALMM», «XpPaHEHUE
uHpOpMaLUny, «epeaada HHGpopMaIm»

1.2

[IpuBoANTE HpHUMEpPBI COBPEMEHHBIX YCTPOMCTB XpaHEHHS M Iepenadyu
UH(OpPMALIMHU, CPABHUBATH MX KOJMYECTBEHHBIC XapaKTEPUCTHKH

1.3

HonyanL M UCIIOJIB30BATh I/IH(i)OpMaHI/IIO 0 XapaKTECpUCTUKaxX NIE€PCOHAIBHOI'O
KOMITBIOTCPA U €TI0 OCHOBHBIX 3JICMCHTAaX (Hpoueccop, OoncparruBHas MaMiIaThb,
JOJITOBPEMCHHAs IMaMSITh, YCTpOI;'ICTBa BBOJA - BI)IBO,Z[a)

1.4

COOTHOCHTD XAPaKTCPUCTHKKU KOMIIBIOTECpA C 3ajjla4aMH, pC€l1aCMbIMU C €TI0
IIOMOIIBIO

1.5

OpueHTUpOBaTbCS B HEPAPXUUYECKON CTPYKType (ailioBOH CHCTEMBI
(3ammceIBaTh MoNHOE MM (Qaiina (kaTtanora), myTh K (aiiry (kaTtamory) mo
UMEIOLIEMYCs OTHMCAHUIO daitnoBoit CTPYKTYPBI HEKOTOPOTO
WH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PaGotate ¢ (aiinoBoil cucTeMOl EPCOHAIBLHOIO KOMIbIOTEpa C
UCTIOJIb30BaHUEM Tpaduueckoro HHTepdeiica: co3aaBaTth (KOMHPOBATH,
nepemenaTb, MEePEeUMEHOBBIBATh, YJalATh M apXWUBUPOBaTh (Qailiabl U
KaTaJoru, UCII0JIb30BATh AaHTUBUPYCHYIO IPOrpaMMmy)

1.7

Uckate nndopmanuio B uTepHeTe (B TOM YKCIe MO KIIOYEBBIM CIOBaM, 10
MU300paXCHUIO), KPUTHYCCKH OTHOCHUTHCA K HaWACHHOW wuHMOpMaNuu,
OCO3HaBaTh OMACHOCTh JJISi JIMYHOCTH W OOIIECTBa PaCHpOCTPAHEHUS
BPEIOHOCHON  WH(pOpMAanuu, B TOM YHUCIE OKCTPEMHUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHMMATh CTPYKTYPY aJIpECOB BeO-PECypCcOB

1.9

Hcnonp3oBaTh COBPCMCHHBIC CCPBUCHI I/IHTepHeT—KOMMYHI/IKaL[I/Iﬁ

1.10

Cobmoiate TpeboBaHUS 0E30MACHOM 3KCITyaTallud TEXHUYECKUX CPEICTB
MH(POPMALIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUMH, COOI0JaTh CETEBOM
ATUKET, 0a30Bble HOPMBbI MH(OPMALMOHHON ATHKH M MpaBa MpH padore ¢
OpUIOKEHUSMH Ha JIOObIX ycTpoiictBax u B MHTepHeTe, BBIOMpaTh
0e30MacHble CTpaTeTruy MOBEJCHHS B CETU

HpI/IMeHHTB MCTOABI HpO(I)I/IJ'IaKTI/II(I/I HETaTUBHOI'O BJIUSAHUA CPCICTB
HHq)OpMaHHOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha 310pPOBbEC
ITOJIB30BaTCIIA

ITo reme «Teopernyeckre OCHOBbI UHHOPMATUKH»

KoagupoBaTte u jAexoaupoBaTh COOOIIEHHS 10 3aJaHHBIM IpaBUJIaM,
JEMOHCTPUPOBaTh TOHMMAHUE OCHOBHBIX IPUHIMUIIOB  KOJWPOBAHUS
nH(pOpMalliU Pa3InYHON IPHUPOIbI (TEKCTOBOM, rpaduyecKoi, ayino-)

2.2

CpaBHMBaTh JUIMHBI COOOIIEHUH, 3aIMCAHHBIX B pa3jIM4YHBIX aj(haBUTAX,
OIepUpPOBAThH EAMHUIIAMH U3MEPEHHS THPOPMAITMOHHOTO 00beMa U CKOPOCTH
nepesadn JaHHbIX
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OneHnBaTh M CpPaBHHUBATH Pa3MepPbl TEKCTOBBIX, Ipa)UIeCKHUX, 3BYKOBBIX
¢aiino u Bugeodaiinon

3

ITo reme «MHpOpMaLIMOHHBIE TEXHOJIOTHI

3.1

HpeI[CTaBJ'IHTB PE3YIbTaThl CBOEH ACATCIIBHOCTH B BUJC CTPYKTYPUPOBAHHBIX
HWIITIOCTPUPOBAHHBIX JOKYMCHTOB, My.]'IBTPIM@}IHﬁHBIX HpeSGHTaHI/Iﬁ

8 KJIACC




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

1

ITo Teme «Teopernyeckre OCHOBBI HH(OPMATUKI»

1.1

IToscHATD Ha nmpumMepax pasiinuuAa MCKOY IIO3UIIMOHHBIMHU nu
HCIMO3MIMOHHBIMU CUCTEMAaMU CUHCIICHUA

1.2

3anuceiBaTh M cpaBHUBaTh Lenble yuciaa or 0 no 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHCTEMaX CUMCJICHUs (C OCHOBaHUSAMHU 2, 8, 16), BBINOIHATH
apudMeTHIeCKre onepaliy HaJl HUIMH

1.3

PaCKpHBaTI) CMBICTT TIOHSATHI «BBICKA3bIBAHUEC), «JIOTHYECKAas OIICpalusi»,
JIOTHYCCKOC BBIPAKCHUECH

1.4

3anuceIBaTh JIOTHYECKUE BBIpAXKCHUA C HCIIOJB30BAHUEM JU3BIOHKIHH,
KOHBIOHKIOMU W  OTpUllaHUA, ONpPCACIIATL HCTHUHHOCTH  JIOTHYCCKHUX
BBIpa)KeHI/II\/'I, €CJIM H3BCCTHBI 3HAYCHHA HMCTHHHOCTHU BXOIAIIUX B HEIrO
MNEPCMCHHBIX, CTPOUTH TaGJII/ILIBI UCTUHHOCTH AJIA JIOTHYCCKHX Bblpa)KCHI/Iﬁ

ITo TeMe «ANTOPUTMBI U IPOTPAMMHPOBAHUE

2.1

PackpeIBaTh CMBICI MOHATHUH WCIIOJIHUTEIbY, «AJITOPUTM», «IIPOrpaMMa,
NOHMMAs Pa3HHUIY MEXKIY YIOTpeOJIEHMeM 3TUX TEPMHUHOB B OOBIIEHHOMN
peuu ¥ B MuHpOpMaTUKe

2.2

OnuceIBaTh AJITOPUTM PCUICHUA 3aaa4u pa3IMYHbIMU CHOCO6aMI/I, B TOM
YHCJIC B BUAC 0JI0K-CXEMBI
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COCTaBJIHTI), BBIITIOJJHATb BPYYHYIO U HA KOMIIBIOTEPC HECCIIOKHBIC AJITOPUTMBI
C UCIIOJIb30BaHUEM BETBIICHUMN U HUKJIOB JJIA YIIPABJICHUS HUCIIOJHUTCIISIMU
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Hcnonp30BaTh KOHCTAHTHI M IMEPEMEHHBIE PA3INYHBIX TUIIOB (UMCIIOBBIX,
JOTMYECKUX, CHMBOJIBHBIX), a TaKKe COJAEp)KallMe MX BBIPAKCHHUS,
MCII0JIb30BaTh ONEpaTOp NPUCBAUBaHUS

2.5

Hcnonp3oBaTh IIpu paspa60TKe [IporpamMm JIOrH4€CKHUEC 3HAYCHU, OIICpaAllun
M BBIPAKCHUA C HUMHA

2.6

AHaJ'II/IBI/II)OBaTB MMPCIJIOKCHHBIC aJITOPUTMbI, B TOM YUCJIC OIIPCACIIATh, KAKHC
PE3YJIbTATEI BO3MOXKHBI ITPU 3aJAHHOM MHOKCCTBC NCXOAHBIX 3HAYCHHI

2.7

Co3maBaTh ¥ OTJ@XHUBAaTh MPOTPaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlkonpHbIi
AnropuTMHUUYECKHM  SI3BIK), pealU3yIOIIMe  HECIOXHBIE  aITOPUTMBI
00pabOTKM YMCIOBBIX JAHHBIX C WCIOJF30BAHHWEM IIMKJIOB M BETBJICHHM, B
TOM YHCII€ PEATU3YIOUIUE MPOBEPKY JAEIMMOCTH OJHOTO LEJIOro 4yucia Ha
Jpyroe, MPOBEPKY HATYPAILHOTO YMCJIa HAa MPOCTOTY, BhIACICHUS 1Udp U3
HaTypaJIbHOT'O YUCJIa

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

ITo reme «l{udpoBasi rpaMOTHOCTHY

1.1

Hcnonp30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIIE
KOMMYHUKAIIIOHHBIE CEPBHUCHI, OOJIayHble XPaHWINIIA JTAHHBIX, OHJIAMH-
IporpaMMbl (TEKCTOBBIE U TpaHuecKUe pedakTOpbl, Cpeabl pa3paboTKH) B
yueOHOW 1 OBCETHEBHOM JIEATEIbHOCTH

1.2

[IpuBOIUTE TpUMEPHl HCMIOJIB30BAHUS TEOMH(POPMAIIMOHHBIX CEPBHCOB,
CEPBHUCOB TOCYIAPCTBEHHBIX YCIYT, 00pa3oBaTeIbHbIX cepBUCOB MHTEpHETA
B yu4eOHON U MOBCETHEBHOM JESATENILHOCTH

1.3

Hcmons30BaTh Pa3INYHEBIC CpeacTBa 3alIUThI oT BpPCAOHOCHOI'O
MMpoOrpaMMHOT 0 O6€CH€‘{CHH}I, 3alMMIIATh TTCPCOHAJIBHYIO I/IH(I)OpMaI_II/IIO oT




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

HECAaHKIIMOHMPOBAHHOTO JIOCTyIla W €ro IMOCJIEJCTBUIl (pasriamieHus,
NOJIMEHBI, yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U
COIMAJIbHO-TICUXOJIOTMYECKUX AaCIEKTOB HCIOJIb30BaHUA CceTH VHTepHeT
(ceTeBas aHOHMMHOCTH, LU(POBOI cJel, AyTEHTUYHOCTh CYOBEKTOB H
pPECypCOB, OITACHOCTh BPEIOHOCHOTO KO/IA)

1.4

Pacrio3HaBath MOMBITKY M IPEAYIPEKIATH BOBICUCHHE CEOS U OKPYIKAIOIIUX
B JICCTPYKTHUBHBIC M KPHUMHHAIbHBIC (DOPMBI CETEBOW aKTUBHOCTU (B TOM
quciae KuOepOyIUTHHT, (PUIITHHT)

ITo Treme «Teoperndeckre OCHOBBI UHHOPMATUKI»

2.1

PaCKpBIBaTb CMBICIT MOHSITHMI «MOACIb», «MOACIUPOBAHHUC), ONPCACIIATH
BUbI Moz[eneﬁ, OLCHUBATh aICKBATHOCTh MOJACIN MOACTIUPYEMOMY 06’beKTy
1 CJIIM MOJCIIUPOBAHUA

2.2

Hcnonb3oBate rpadpl U AEpeBbs s MOJCIUPOBAHMS CHCTEM CETEBOM U
MEPAPXUIECKON CTPYKTYPBI, HAXOAUTh KpaTYallInid myTh B rpade

[To TeMe «ANTOPUTMBI U IPOTPAMMHPOBAHUE)

3.1

Pa3zbusatn 3alauu Ha noA3aad, COCTABJIAATHb, BBIIIOJHATH BPYYHYIO U Ha
KOMITBIOTCPEC HECTIOKHBIC AJITOPUTMBI C UCITIOJIB30BAHUCM BGTBJICHPIﬁ, OHUKJIOB
1 BCTIOMOT'aTCJIbHBIX AJITOPUTMOB JJIS YIIPABJIICHHU A HCITIOJITHUTCIISIMU

3.2

CocTaBisITh U OTJIAKUBATh IPOrPaMMBI, PEAIN3YIOLINE TUIIOBBIE AJITOPUTMBI
00pabOTKM YHUCIIOBBIX IMOCIEAOBATEILHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCUBOB (IIOMCK MaKCHMyMOB, MHUHUMYMOB, CYMMbl HJIH KOJHMYECTBA
9JIEMEHTOB C  3aJlaHHBIMM  CBOICTBaMH) Ha OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackamp, Java, C#, IIkonpHbIi
ANTOPUTMUAYECKHH SI3BIK)

ITo reme «MHDOpMAITMOHHBIC TEXHOIOTHI)

4.1

BeiOupate crioco0 npeacTaBieHus JaHHBIX B COOTBETCTBUU C MIOCTABJICHHON
3amadeil (Tabmuubl, CXeMbl, Tpa@uK{, AMArpaMMbl) C HCIOJIb30BAHUEM
COOTBETCTBYIOLIMX MPOTPAMMHBIX CPECTB 00paOOTKU JAHHBIX

4.2

Hcnonp30BaTh 3JE€KTpPOHHBIE TaOnMIbl JJii 0OpabOTKHM, aHaimu3a u
BU3yaJIM3al[MM YHCIIOBBIX JAHHBIX, B TOM YHUCIIE€ C BBIIEJICHUEM JHara3oHa
Ta0JIMLBI U YIIOPSII0YMBAHHEM (COPTUPOBKOM) €To 371€MEHTOB

4.3

CoznaBaTh ¥ IPUMEHSITH B 3JIEKTPOHHBIX TaOIHIax (GOPMYIIbI AJIsl paCYETOB C
MCII0JIb30BaHNEM BCTPOCHHBIX apuPMeTHUeCKUX QYHKIUHN (CyMMHpPOBaHUE U
MOJACYET 3HAYEHWH, OTBEYAIOUIMX 33JaHHOMY YCIOBUIO, CpellHee
apupMeTHIecKoe, MOUCK MAKCUMAaJbHOTO W MHUHHUMAJIBHOTO 3HAYCHHS),
a0COIOTHON, OTHOCUTENLHOM, CMEIIAHHOM aJipecaluu

4.4

Hcmons30BaTh OJICKTPOHHBIC Ta6J'II/IIII>I AJI1 YUCIICHHOT'O MOACIIMPOBAHUA B
IMMPOCTHIX 3aJavaX U3 PA3HBIX NPECAMCTHBIX oOmacreit




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

[{udpoBasi rpaMOTHOCTH

1.1

KommnbroTep - yHuBepcalabHOE BBIYUCIMTENBHOE YCTPOMCTBO, padoraroliee II0
nporpaMMe. TUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI,  CYHNepKOMIbIOTeppl.  MoOwibHBIE  ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE

1.2

OcHoBHbBIE KOMIIOHEHTBI KOMIIbIOTEpA U UX HazHaueHue. [Iponeccop. OneparuBHas
U JIOJITOBPEMEHHAs INaMsAThb. YCTPOHCTBAa BBOJAa M BbIBOJA. CEHCOPHBIA BBOI,
JATYNUKU MOOMIIBHBIX YCTPOMCTB, CPEACTBA OMOMETPHUECKON ayTeHTH(PHKAIIUN

1.3

HcTtopusi pa3BUTHsI KOMIIBIOTEPOB U TporpammHoro obecreueHus. llokoneHus
KOMITBIOTEPOB. CoBpeMeHHbIe TEHJICHLIUU pa3BUTHS KOMITBIOTEPOB.
CynepxommnbioTepsl. [lapannenbHbie BblumnciieHus. [lepcoHalbHBIN KOMIBIOTED.
[Ipotieccop u ero xapakTepUCTUKHU (TaKTOBAsl YacTOTa, pa3psiAHOCTD). OnepaTuBHas
namsTh. JlonroBpeMeHHast maMsTh. Y CTpOHCTBA BBOJIa U BbIBOJ1a. OOBEM XpaHHUMBIX
JAHHBIX (OINepaTUBHAS MaMSITh KOMIIBIOTEpA, KECTKUM JUCK W TBEPIOTEIbHBIM
HAKOMUTEIb, TOCTOSIHHAS TaMATh CMapT(OHA) U CKOPOCTh AOCTYIA AJIS PA3IUYHBIX
BHJIOB HOCUTEJIEH

1.4

[lporpamMHOe  oOecrieueHHe  KOMIbIOTepa.  [IpuKiIagHOE  MPOrpaMMHOE
obecrieueHue. Cucremnoe MIpOrpaMMHOE obecnieueHue. Cucremsl
nporpaMMupoBanus. [IpaBoBas oxpaHa NporpamMM M JaHHBIX. becruiatHeie u
yCIIOBHO-OecTuIaTHBIC ITporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00eCTICUCHUE

1.5

Qaiinel 1 manku (karaigoru). Tunbl (aiinos. CpoiicTBa (aiinos. XapakTepHble
pasMepsl (aiioB pa3IMYHBIX THUIIOB (CTpPAaHWIIA TEKCTa, JJICKTPOHHAS KHUTA,
dboTorpadus, 3anMKCh NECHU, BUACOKIIHII, IIOTHOMETPAXKHBIN (QUITHM)

1.6

[MpuHumne! noctpoenus dainoseix cucteM. [lomHoe nms ¢daitna (manku, karanora).
[TyTs K daiiny (manke, KaTajuory)

1.7

QaitnoBelii MeHekep. Pabora ¢ daitnamu UM mankamu (Katajaoramu): CO3JaHue,
KONIMPOBaHUE, IEepeMEIleHNe, MepeuMEHOBaHNEe U ynaajeHue (aioB M Marok
(xaraznoroB). [Touck (haitnoB cpencTBaMu onepaliMOHHON CUCTEMBbI

1.8

ApxuBanus nanHbiX. Mcnons30Banne nporpaMM-apXxuBaTOpOB

1.9

KomneroTepHsle BUPYCHl U JIpYrMe BPEIOHOCHBIE Iporpammsl. [Iporpammsl 1uist
3allUThl OT BUPYCOB

1.10

O6benunenue kommnbploTepoB B ceTb. Cerb VHTepHer. BeG-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBbie cucremsl. Ilonck
UHpOpPMALlMM TO KJIIOYEBBIM CJIOBaM M IO M300paxeHuto. JloCcTOBEpHOCTh
uH(popMaluu, noiaydeHHon u3 Marepuera

1.11

COBpeMeHHHe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.12

CereBoil 3THKET, 6230BbIE HOPMBI HTHPOPMAITMOHHOM STHUKU U MpaBa Mpu padoTe B
cetu Mutepner. Ctpateruu 6ezonacHoro nosejeHus B MiHrepHere

TeOpeTI/IquKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I

2.1

Wupopmarius - 0HO U3 OCHOBHBIX MOHATUH coBpeMeHHOM Hayku. THbopMmarus kak
CBEJICHUS, MpeIHa3HAueHHbIE Ui BOCIPHUATHS YeJIOBEKOM, W HH(OpMaIus Kak
JTaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON CUCTEMOM

2.2

JINCKpPETHOCTh JaHHBIX. BO3MOXXHOCTH OINHUCAaHUS HENPEPBIBHBIX OOBEKTOB U
MPOIIECCOB C TOMOIIBIO JUCKPETHBIX JaHHBIX. MH(}OpmManmoHHbIe TPOIECCH -
MIPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, MpeoOpa30oBaHUeM U Nepeadyei TaHHBIX
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CumBon. Andasut. MomuocTs andasuta. PazHooOpasue s3bIKOB U ayi(paBUTOB.
EcrectBenHble U (opmanbHble s3bIKUM. AJ(QaBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonunsbiii andasut. KonnuecTBO BCEBO3MOXKHBIX CJIOB (KOJAOBBIX KOMOWHAIIMIN)
¢uKcupoBaHHOM JymuHBI B ABouyHOM andasure. IIpeoOpasoBanue m060r0




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

angaBuTa K 1BOMYHOMY. KONHYECTBO pa3iMYHbIX CJIOB (HUKCHUPOBAHHOW JTHHBI B
andaBuTe ONPECICHHON MOIITHOCTH

24

KoaupoBanue CUMBOJIOB OJTHOTO ai(aBUTa C TOMOIIBIO KOJOBBIX CIOB B JPYrOM
andaBuTe, KOJOBas TAOJIHUIIA, ICKOIUPOBAHHE

2.5

JlBonuHbIi kox. [IpencraBieHne TaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure

2.6

Nudopmannonnsiii 00beM TaHHBIX. BUT - MHUHHManbHAs €IMHHUIA KOJIMYECTBA
uHOpMaLKK - IBOWYHBINA pa3psan. baiit, kunobaiiT, merabanT, ruradait

2.7

CkopocTh nepefadn AaHHbIX. EAMHUIBI CKOPOCTH Tepenau JaHHbIX. Mckaxenue
uH(OPMALIMK TIPH NIepeaayue

2.8

KomupoBanue tekcroB. PaBHOMepHbIi koxa. HepaBHomepnsli kox. KomupoBka
ASCII. Bocemubutabie koaupoBku. [lonsarue o xomupoBkax UNICODE.
JlexonupoBaH#e COOOIIEHUH ¢ UCTIOIB30BaHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
koja. MadopmarnmonHslii 00beM TEKCTa

2.9

OObmee npeacTaBiIeHre O MUPPOBOM MPEACTABICHUH ayTHOBU3YAIBHBIX U APYTHX
HenpepbIBHbIX AaHHBIX. KoaupoBanue npera. LiBetoBeie Monenu. Monens RGB.
['nmy6una kogupoBanus. [lanmTpa

2.10

PactpoBoe u BekTOpHOE TpencTaBieHue uzo0OpaxkeHuit. Ilukcens. OreHka
UH(POPMALIMOHHOTO 00BbeMa rpaUUeCKUX JAaHHBIX JJISl PACTPOBOTO H300paKESHHUs

2.11

Koauposanue 3Byka. Pa3zpsaHocTh 1 yacToTa quckperusanun. KoinyecTBo KaHaIoB
3anucu. OIEHKa KOJIMYECTBEHHBIX MMapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailioB

WH(popMalilnoHHbIE TEXHOJOTUU

3.1

TekcToBBIE TOKYMEHTHI U MX CTPYKTYPHBIE RJIEMEHTHI (CTpaHuIla, ab3all, CTpOKa,
CJIOBO, CHMBOJ)

3.2

TekcToBBIH  MpoIeccCOp - HMHCTPYMEHT  CO3[aHUs, pPENaKTHUPOBaHHUS U
dbopmarupoBanus TekcToB. [IpaBmia Habopa TekcTa

3.3

PenaktupoBanne Ttekcra. CoiictBa cumBosioB. Ilpudr. Tumer mpudToB
(pyOnensle, ¢ 3aceukamMM, MOHOUIMpHUHHBIE). [lomyXupHOE U KypCHBHOE
HayepTtanue. CBolicTBa a03ameB: TpaHMIIBl, a03alHBIA OTCTYN, WHTEPBAI,
BblpaBHHBaHue. CTueBoe popMaTUpPOBAHHE

3.4

CrpykrypupoBanue uH(pOpManmMM €  TOMOIIBIO  CIMCKOB M TaOJIHII
MsoroypoBHeBble ciickH. Jlo6aBieHHe Ta0aIMIl B TEKCTOBbIE IOKYMEHThI

3.5

BceraBka wn300pakeHUN B TEKCTOBble JOKYMeHTHl. OOTekaHue H300pakeHUui
TEKCTOM. BKiroueHune B TEKCTOBBIM JOKYMEHT AuarpamMm U Gopmyi

3.6

[TapameTpsl cTpaHuibl, HyMepaius cTpanuil. JloOaBneHne B  JTOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpasonmcanus. PaccrtaHoBka mepeHOcOB. ['0J0COBOM BBOJ TEKCTA.
OnTnueckoe pacno3zHaBaHue Tekcta. KommnerorepHslii nepesof. Mcnonb3oBaHue
cepBucoB ceTu MuTepHeT st 00paboTKH TEKCTa

3.8

3HAKOMCTBO ¢ TpaduyecKuMu penakropamu. PactpoBeie pucynku. Mcnonas3oBanue
rpaguIeCKUX MPUMHUTHBOB

3.9

Omnepanuu pegakTHpoBaHUs rpadUyeckux OOBEKTOB, B TOM YHCIE HHU(POBBIX
dororpaduii: U3MeHeHHEe pa3zMmepa, O0pe3Ka, MOBOPOT, OTpakeHue, padora c
oOnacTsMH (BbIJIeJIEHHE, KOMUPOBaHHE, 3alMBKa IIBETOM), KOPPEKLHUs I[BETa,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBaAMHU
TEKCTOBOTO Ipoleccopa MM JPYrux mporpamMMm (mpuiioxkenuit). Jlob6aBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[TonroroBka MyabTUMeIUHHBIX npe3eHTanuil. Cnaiin. JlobaBneHnue Ha craii TekcTa




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

1 n300pakeHnii. PaboTta ¢ HECKOJIBKUMHU claiijaMu

3.12

JloGaByienne Ha cnaiij] ayIMOBU3YyaJbHBIX JAHHBIX. AHUMaNus. [ unepccouiku

8 KVIACC

Kon

[IpoBepsieMbIil AJIEMEHT COJIEPKAHUS

1

Teopernueckue 0OCHOBBI HH)OPMATHKH

1.1

Hemno3uiimonHble ¥ TO3WIIMOHHBIE CHCTEMBbI cuucieHus. Andasut. OCHOBaHUE.
Pasepuyras ¢opma 3ammcu uyucna. [lepeBon B AECATUYHYIO CUCTEMY 4YHCeD,
3alMCaHHBIX B JIPYTUX CHCTEMaXxX CUUCICHUS

1.2

Pumckas cucrema cuuciieHus

1.3

JIBonuHas cucrema cuuciaenus. IlepeBon nensix uncen B npeaenax ot 0 go 1024 B
JBOMYHYIO CUCTeMYy cuucieHus. BocbmepuuHnas cucrema cuucieHus. IlepeBon
4Kcesl U3 BOCBMEPUYHOM CUCTEMBI B IBOMYHYIO U IECATUYHYIO CUCTEMBI U 00paTHO.
[lecTHaguarepuyHas cucrema curciaeHus. [lepeBo uncen u3 mecTHa aTepUUHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUUYHYIO U JECITUUHYIO CUCTEMbI M 00paTHO

1.4

ApI/I(bMeTI/I‘leCKI/IC OIICpaln B JBOMYHOM CHCTEME CUHUCIICHUS

1.5

Jlornueckue BBICKa3bIBaHMUSI. Jlornueckue 3HAYECHUA BBICKa3bIBAHUIA.
DJIeMEHTapHbIE U COCTaBHbIC BBICKAa3bIBaHUS. Jlormyeckue omeparuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOMKEHHUE), «WIN» (IU3BIOHKLMS, JOIMYECKOe
CIIOKEHHUE), «He» (Jlormueckoe oTpuiaHue). [IpuopuTeT JTOTrHYECKUX OIepalui.
OrnpezenieHe UCTUHHOCTH COCTABHOTO BBICKA3BbIBAHMS MPU U3BECTHBIX 3HAYCHUSX
MCTUHHOCTH BXOJSIIIMX B HETO DJIEMEHTAPHBIX BHICKA3bIBAHUHI

1.6

Jlornueckue Belpaxenus. [IpaBuina 3anucu Jlorudeckux BelpaxeHui. Iloctpoenue
TaOJIUI HCTUHHOCTHU JIOTHYECKUX BBIPAKECHUN

1.7

Jlorudueckue 31eMeHThI. 3HaKOMCTBO C JJOTMYSCKUMH OCHOBAMH KOMITBIOTCPA

ANTOpUTMBI U IPOrPAMMUPOBAHHE

2.1

ITonsTue ajiropurma. HcnonHurtenu anr OpUTMOB. AJ'IFOpI/ITM KakK IIJIaH yIIpaBJICHUSA
HUCITIOJTHUTCIIEM

2.2

CgoiictBa anroputma. CrocoObl 3amucH anroputMma (CIOBECHBIH, B BUAE OJOK-
CXEMBI, IPOrpaMma)
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AnropurMuueckue KoOHCTpykKuuu. KoHceTpykumsa —«cienoBaHue». JImHenHbIN
anroput™M.  OrpaHMYEHHOCTh  JIMHEWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh
IIPEyCMOTPETh 3aBUCHUMOCTB I10CJIEIOBATEIIBHOCTH BBINOJIHAEMBIX IEHCTBUH OT
MCXOJIHBIX JTAHHBIX
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KOHCTPYKI_II/IH «BCTBJICHHUC):. IIOJHAas1 MW HCIIOJIHAasA (I)OpMBI. Brinmonnaenue wu
HEBBITTIOJITHCHHUE YCIIOBUA (I/ICTI/IHHOCTB n JIOKHOCTH BI:ICKaBI)IBaHI/ISI). HpOCTI)IG n
COCTAaBHBIC YCJIOBUS

2.5

KOHCTPYKHI/ISI «ITOBTOPCHHUCH): HUKIIBI C 3aJaHHBIM YU CJIOM HOBTOpeHI/If/'I, C YCIIOBUEM
BBITIOJTHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotka st QopmManbHOTO MCIOTHUTENSI adrOPUTMa, MPUBOJAILIETO K
TpeOyeMoMy pe3yibTaTy TpU KOHKPETHBIX WCXOAHBIX JaHHBIX. Pa3paboTka
HECJIIOKHBIX aJITOPUTMOB C MCITIOJIb30BAHHUEM LUKIIOB U BETBJICHUN AJId yIIpaBJICHUA
dbopManbHBIMU HCIIOTHUTEISIMU. BBITIONTHEHNE alrOpUTMOB BpPYYHYIO M Ha
KOMITBIOTEPE. CHHTaKCHYECKUE U JJorndeckue ommnokn. OTKa3bl

2.7

S3p1k iporpammupoBanus (Python, C++, Java, C#, [lIkonbHBIH ANTOPUTMUYECKUAN
S3pik). CucremMa mpOrpaMMHUPOBAHUS: PEIAKTOP TEKCTa MPOTpamM, TPaHCISITOP,
OTJIATYUK

2.8

IlepemeHHas: Tun, uMms, 3HaueHue. Llenble, BEIIECTBEHHBIE WU CUMBOJIbHbBIE
NepEeMEHHbIE

2.9

OnepaTop IIprUCBaVMBAHU. ApI/I(I)MCTI/I‘{CCKI/IC BBIPAXKCHUSA M TIOPSAJOK HX




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

BBIYHMCIICHUA. Onepaum/l C ICJIBbIMH YHCIaMH: ONECJIOYHCIICHHOEC NCJICHUE, OCTATOK OT
JACIICHUA. HpOBepKa ACTIMMOCTH OJHOI'0 IICJIOIr0 Yncjia Ha Apyroc

2.10

BetBnenus. CoctaBHble yCIIOBUS (3aIIUCh JIOTUYECKUX BBIPAXKEHUN HAa M3y4yaeMOM
A3bIKe IporpamMmmupoBanus). HaxoxneHne MUHUMyMa U MakCUMyMa U3 JIByX, TpeX
U YeTbIpex uMcell. PenieHune KBagpaTHOTO ypaBHEHUS, UMEIOLIETO BEUICCTBEHHBIE
KOpHU

2.11

I[I/IaJ'IOI‘OBaH oTIagKa IIporpaMm: IOIIAaroBOE€ BBIIIOJIHCHUE, ITPOCMOTP 3Ha4YCHHI
BCJIIMYHH, OTJIa,[[O'-IHHﬁ BBIBO/I, BbIGOp TOYKH OCTaHOBA

2.12

[ukn ¢ ycnoBuem. Anroput™ EBKnmma i HaXOXKIEHUS HaWOOJIBIIETO OOIIETro
JENUTENS JBYX HATypalbHBIX Yrcell. PazOueHue 3amucu HATypajdbHOTO YMCIIA B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIUM WJIM paBHBIM 10, Ha OTIEIBHBIC

U psl

2.13

[luKs ¢ mepeMeHHOH. AJTOPUTMBI TPOBEPKU JEIMMOCTH OJHOTO LIEJIOTO YUCiia Ha
Jpyroe, MPOBEpPKH HATYPAIBLHOTO YHCIIa Ha IPOCTOTY

2.14

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBBIE) IIE€PEMEHHBIE.
[TocumBosnbHast 00paboTka cTpok. [lojcuer 4acTOThI MOSBICHUS CUMBOJIA B CTPOKE.
Berpoennbie pynkunu s 06paboTKu CTPOK

2.15

OHpe,I[CJ'ICHI/IC BO3MOJXHBIX PE3YyJIbTATOB pa6OTI>I ajropurtMa I1Ipu 3aJaHHOM
MHOXCCTBC BXOJAHBIX JAaHHBIX, OIPCACICHHUC BO3MOXKHBIX BXOAHBIX IAaHHBIX,
MNPpUBOAAIINX K JAHHOMY PE3YyJIbTATY

9 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

1

[{ucdpoBasi rpaMOTHOCTH

1.1

I'mob6anbuas cets UuTepuer. [P-aapeca y3nos. CereBoe XpaHeHHe TaHHBIX. MeToIbl
WHAUBUAYAIbHOTO M KOJUIEKTUBHOTO pa3MelIeHUs HOBOM uHboOpManuu B
Wntepuere. bonbiine naHHble (MHTEpHET-JAHHBIE, B YacCTHOCTU JaHHbIE
COILIMATIbHBIX CETel)

1.2

[Tonsitue 00 wHPOPMAIMOHHON 0€30MaCHOCTH. YTPO3bl HH(POPMAIIMOHHOMN
0e30MacHOCTH IpU paboTe B II00aJbHONW CETM U METO/bl MPOTHBOJACHCTBUS M.
[IpaBuna Oe3omacHoi ayTeHTH(UKAIMU. 3amuTa JUYHOW WHEGOpPMAIUU B CETH
HuTepHer. bezonacHsle cTpaTternu noseneHus B cetu Mutepner. [Ipenynpexnenne
BOBJICUEHUS! B JECTPYKTHBHBIE M KPUMHMHAJIBHBIE (POPMBI CETEBOM aKTHMBHOCTH
(xnOepOyIIMHT, GUILUHT U IpyTrue GopMbl)

1.3

Bunsr nesrensHocTH B IHTepHere. MHTEpHET-CEpBUCHI: KOMMYHHKAIlMOHHBIE
cepBUCHI (IMOYTOBasi Ciyxk0a, BHUIEO-KOH(EPEeHI-CBA3b M JAPYIrHe), CHpaBOUHBIE
CILy>KOBbI (KapTbl, paCIIMCaHMsI U IPYTHE), TOUCKOBBIE CITYKOBbI, CITyKObI OOHOBJICHUS
IPOTPaMMHOT0 00ecTIeUeHHUs U IpyTue ciryk0bl. CepBUCHI FOCYIapCTBEHHBIX YCIIYT.
O6naynble XxpaHuauIla AaHHbIX. CpercTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onmaiin-oducser). I[IporpammHoe obecrneueHue Kak BeO-CEpBUC: OHJIANHOBBIE
TEKCTOBBIE U TpauecKue PelaKTOPhI, CPeIbl pa3pabOTKH MPOTpaMM

Teopernueckre 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3agaum, pemiaeMble ¢ IOMOIIBIO MojaenaupoBanus. Kiaccudukanmm
Mojieneil. MarepuanbHble (HaTypHbI€) U HH(pOpMaIlMOHHbIE Moenu. HenmpepbiBHbIE
U JUCKpeTHblE Mojenu. Mmuranmonusle Moxaenu. Mrpossle Moxmenu. OreHka
COOTBETCTBUSI MOJIEIM MOACITUPYEMOMY OOBEKTY U LIEISIM MOJEINPOBAHHUS

2.2

Tabauunbie MOACIIN. Ta6JII/II_[a KaK IMPEACTABJIICHUC OTHOICHUS

2.3

ba3bl gansbIx. OTOOpP B TaO/IHIIE CTPOK, YIOBJIETBOPSIOUINX 33 JAHHOMY YCJIOBHIO
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['pad. Bepmuna, pebpo, myts. OpueHTUPOBaHHBIE U HEOPHEHTUPOBAHHBIE TPa]BbI.
JnuHa (Bec) pebpa. Becomas marpuma rpada. JmmHa myTH MEXIy BepIIMHAMU
rpada. Ilouck ontumansHOro mytu B rpade. HauanpHas BepmmHa (MCTOYHHK) U




Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

KOHEUYHasl BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM rpade. Brruucnenue koaudecTra
nyTeil B HAaPaBJICHHOM aIMKIMYECKOM Tpade

2.5

HepeBo. Kopens, Bepmmna (y3en), Juct, pedpo (ayra) aepeBa. Bricora nepesa.
[Toanepeso. [Ipumeps! ncnons3oBanus aepeBbeB. IlepeOop BapuaHTOB ¢ TOMOIIBIO
JiepeBa

2.6

[lonsiTue Marematudecko Mojaenu. 3ajaud, pemiaeMble C  MOMOILBIO
MaTeMaTHYeCKOro (KOMIbIOTEPHOro) MoaennpoBanus. OTianuue MaTreMaTHYeCKOn
MOJIENIM OT HATYPHOM MOJICITH U OT CIIOBECHOTO (JINTEPATYPHOT'0) ONMCAHHS 00BEKTa

2.7

OTanel KOMIIBIOTCPHOI'O MOJCIHMPOBAHHA: IIOCTAaHOBKA 3aJdaydd, IIOCTPOCHUEC
MaTeMaTH4eCKOM MOZCIIHY, MporpaMmMHas peajinudanunsa, TCCTUPOBAHUC, IIPOBCACHUC
KOMIIBIOTCPHOI'O SKCIICPUMCHTA, AHAJIM3 €TI0 pE3YJIbTAaTOB, YTOUHCHHUE MOJCIIN

AJNTOpPUTMBI U IPOrPAMMUPOBAHHE

3.1

Pa3buenue 3amaun Ha noxazagauu. CocTaBleHUE AITOPUTMOB U IPOrpaMM C
UCIOJIb30BAaHUEM BETBIIEHUH, IIMKJIOB M BCIIOMOTaTENIbHBIX AJITOPUTMOB IS
yIpaBjeHUs] UCIIOJTHUTEIEM WU IPYTUMU UCIIOJTHUTEISIMU

3.2

TabGnuunble BenuuuHbI (MaccuBbl). OiHOMepHbIE MaccuBbl. COCTaBJIEHUE U OTIaIKa
IPOrpaMM, peaTM3YIOLUINX TUIIOBbIE AJITOPUTMBI 00paOOTKH OTHOMEPHBIX UMCIOBBIX
MacCHBOB, Ha OJIHOM U3 sI3bIKOB IIporpammupoBanus (Python, C++, ITackans, Java,
C#, UlxonbHbli AJropuTMUYECKMM SI3bIK): 3alOJHEHHE YHCIOBOIO MaccHuBa
CIIy4ailHBIMU YHCIIaMH, B COOTBETCTBHHM C (DOpPMYJIOW WM MyTeM BBOJA YHCED,
HaXO0X/IEHUE CYMMBbI 3JIEMEHTOB MaccHUBa, JTUHEHHBIN OUCK 33JaHHOTO 3HAYEHUSI B
MacCHBE, MOJCYET JIEMEHTOB MAacCUBa, yIOBJIECTBOPSIONINX 33JaHHOMY YCIIOBHIO,
HAXO0XJICHWEe MUHUMAJIBHOTO (MaKCHMAaJIbHOTO) 3JieMeHTa MaccuBa. CoOpTHUpOBKa
MaccHBa

3.3

OO6paboTka TIOTOKAa JaHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI, CpPEIHETO
apu(MeTHYECKOro, MHUHUMAJIBHOTO ¥ MAaKCHUMAaJbHOI'O 3HAUYEHUs 3JIEMEHTOB
IIOCJIEAOBATENBHOCTH, YAOBIETBOPSIOINX 3aJaHHOMY YCIOBHUIO
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VYnpasnenue. Curnan. OOpaTHas cBs3b. [lonyueHue cuUrHagoB OT HM(POBBIX
TaTYUKOB  (KacaHus, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). Ilpumepst
UCIOJIb30BaHUS MMPUHIIMIIA OOPAaTHON CBSI3U B CUCTEMAaX YIPABJICHUS TEXHUUECKHUMU
yCTpoiicTBaMM, B TOM u4ucie B poboToTrexHuke. [Ipumeprl poOOTH3MPOBAHHBIX
cUCTeM (CUCTeMa YNpaBJEeHUs JBWKCHHEM B TPAHCIOPTHOH CUCTEMeE, CBapOYHas
JUHUSA aBTO3aBOJIa, ABTOMATU3UPOBAHHOE YIPABJICHHE OTOILUICHHEM JIOMA,
ABTOHOMHAsI CUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEJICTBOM M IPYTHE CUCTEMBI)

WHpopmMallnoOHHbIE TEXHOJIOTUU

4.1

[TonsTne 00 >1MEKTPOHHBIX Tabmumax. TWUIbBl TaHHBIX B sfueiikax 3JIEKTPOHHOU
tabnuuel. PegaktupoBanue u popmaTiupoBaHue Tadbiui. BctpoeHHble QyHKIMY 115
[IOUCKa MAaKCUMyMa, MHHUMYMa, CYMMBl M CpEIHEro apupMeTHYecKoro.
CoprupoBka JaHHBIX B BblAENE€HHOM auana3zoHe. [locTpoenue auarpamm
(rucrorpamMma, Kpyromas Juarpamma, TodeuyHass JuarpaMma). BeiGop Tuma
JarpamMmmbl

4.2

[IpeoOpazoBanue ¢dopmyn mpu kKomupoBaHUM. OTHOCHTENbHAs, aOCONIOTHAs W
CMeIllaHHas aJpecanus
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VYCHOBHBIE BBIYUCICHUS B AJEKTPOHHBIX Tabmuiax. CyMMHpOBaHUE M TOJCYET
3HAUYCHHUM, OTBEUAIOIINUX 3aJaHHOMY ycioBuio. OOpaboTka Oonbpmux HAOOPOB
TaHHBIX. UnCcIeHHOE MOIETMPOBAHUE B DJIEKTPOHHBIX TabIHUIax

4.4

Posib mHGOpPMAMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMHUKUM MHUpA, CTPaHBI,
pernoHa. OTKpeIThIE OOpa3zoBarenbHble pecypebl. [Ipodeccun, cBsizaHHbIE C
uHpoOpMaTUKON M MHPOPMALMOHHBIMU  TEXHOJIOTHSIMH:  BeO-au3aiiHep,
POrPaMMHUCT, Pa3pabOTUYUK MOOMIIBHBIX MPUIIOKEHUH, TECTUPOBIIMK, APXUTEKTOP
IPOrpaMMHOr0 00€CNeUeHHs], CHEeNHATUCT MO AaHaJu3y JaHHBIX, CHUCTEMHBIN




Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

aJIMAHUCTPATOP

ITPOBEPAEMBIE HA OI'D 110 HH®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM 0a30BOT0 YPOBHS
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
obpazoBanus Ha ocHoBe PI'OC

1

3HaTh (IOHUMATB)

1.1

Brnagenre OCHOBHBIMH TMOHSATHSAMU: HHpOpMaIMs, Nepenadya, XpaHeHUEe U
00paboTka wWH(OOpPMAIUU, AITOPUTM, MOJENb, HMU(PPOBOW MPOAYKT U HUX
WCTIOJIb30BaHUE /ISl PEIIeHUsS YIeOHBIX U MPAKTHUYECKUX 3a7a4

1.2

BJIaI[eHI/Ie IMOHATHUAMU: BBICKA3BIBAHUC, JIOTUYCCKAA Oncpanus, JOrM4cCKOC
BbIPAXKCHUC

YmMmern

2.1

YMeHue OonepupoBaTb CAMHUIAMHA U3MCPCHUA I/IH(I)OpMaI_II/IOHHOFO o0beMa u
CKOPOCTH N€peaavu JaHHbIX

2.2

VYMenue 3anuchiBaTh U CpaBHUBATH 1ieibie yncia oT 0 7o 1024 B pa3zauyHbIX
MMO3UIIMOHHBIX CHUCTEMaX CYHCICHUS ¢ OCHOBaHUAMU 2, 8, 16, BEHIIOJIHSITH
aprudMeTHYECKHE OTIepaIiuy HaJl HUMH
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YMeHue KoaupoBarh U JEKOAUPOBATH COOOIIEHUS 1O 33JaHHBIM IIpaBUIIaM;
[OHUMaHHE OCHOBHBIX MPUHIMIIOB KOJUPOBaHUS MH(MOPMALUU Pa3IUYHON
IPUPOIBI: TEKCTOBOH, rpadyndecKom, ayiuo
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YMeHHE 3aluChIBaTh  JIOTUYECKUE BBIPAKEHHS €  HCIOJIb30BAHUEM
JU3BIOHKIIMYM, KOHBIOHKIMM M OTPHUILAHMUSA, OIPEAENIATh HCTUHHOCTh
JIOTUYECKUX BBIPAKECHUM, €CIIM U3BECTHBI 3HAYECHUs UICTUHHOCTU BXOJSIIUX B
HEro IMEPEMEHHBIX, CTPOUTb TAOIMIBI HCTUHHOCTH JJISi JIOTMYECKHUX
BBIDAKCHUM; 3aIUCHIBATh JIOTMYECKUE BBIPAXKCHUSA HA HM3Yy4a€MOM S3BIKE
IPOrpaMMHUPOBAHUS

2.5

YMeHHe COCTaBIATh, BBINOIHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE
ITOPUTMBI I yrpaBieHus ucnonHutensmu (Yepemnaiika, YepTekHUK H
IpyTHe); COo3/1aBaTh W OTJIAKWBATh MIPOrpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackanp, Java, C#, UlkonbHbIi
Anroput™Muyeckuit  SI3bIK), peamu3yIolIMe  HECJIOXHBbIe  alTOPUTMBI
00pabOTKM YHCIIOBBIX JIaHHBIX C HMCIOJIb30BAaHUEM ITUKIOB W BETBIICHUIA;
yMeHHe pa30uBaTh 3aJaud Ha T[0/33/1ayH, HCIOIb30BaTh KOHCTAHTHI,
MEePEMEHHBIE U BBIPAKEHUS PA3TUYHBIX THIOB (YUCIIOBBIX, JIOTMUYECKUX,
CUMBOJIbHBIX); AaHAJIU3UPOBATh MPEMAJIOKEHHBIM aJITOPUTM, OIPEHEINTh,
Kakue pe3yJabTaThl BO3MOXKHBI TPHU 3aJIAHHOM MHOXKECTBE HCXOJIHBIX
3HAYEHUI

2.6

YMeHue 3anmucaTh Ha HM3y4aeMOM SI3bIKE MPOTrPAMMMPOBAHHS aJTOPUTMbI
IIPOBEPKU ACIMMOCTH OJHOTO ILEJOr0 4YHuClia Ha JpYyroe, IPOBEPKU
HATYpaJIbHOTO YKCJIa Ha IPOCTOTY, BbIIEICHUS IIU(P 13 HATypaIbHOI'O YHCIIa,
IIOMCK MAKCUMYMOB, MUHMMYMOB, CYMMBbI YHCJIOBOH MOCJIEI0BATEIbHOCTH

2.7

Brnagenne ymeHHMEM OpPHEHTHPOBATHCS B HEPAPXUYECKOU CTPYKType
daiimoBoil cuctemMbl, paboTaTh ¢ (alIOBOW CHCTEMOW TEPCOHATBLHOTO
KOMIIBIOTEpPA C HCIOJIb30BaHHEM Trpaduueckoro uHTepdelica, a MMEHHO:
COo3aaBaTb, KOIIMPOBATh, IEpPEMCIIATh, IMICPEHUMCHOBBIBAThH, YAAJIATH U
aApXUBHUPOBATH (DANITBI U KATAJIOTH

2.8

Bnaz[eHHe YMCHHUAMHU W HaBbIKaMW HCIIOJIB30BaHUA I/IH(bOpMaI_[I/IOHHI)IX n
KOMMYHUKAIITMOHHBIX TEXHOJIOT UM AJId TIOMCKa, XPAaHCHUS, O6pa60TKI/I n




Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOr0 YPOBHS

HPOBEPSIEMOT0 OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIETO
TpeOOBaHUs oOpazoBanus Ha ocHoBe PI'OC

MNepeaadun 1 aHaJln3a pa3jJIndHbIX BUI0OB I/IH(bopMaI_[I/II/I

2.9 YMeHue BbIOMpaTh CIOCOO NPEICTABICHHUS JAaHHBIX B COOTBETCTBUU C

MOCTaBJICHHOW 3amaveil (TaOnuIel, CXeMbl, TrpaduKu, AHArpaMMbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX TPOTPAMMHBIX CpPEICTB 00pabOTKU
JTAHHBIX

2.10 Ymenue QopManu3oBaTh U CTPYKTYPHpPOBAaTh HH(DOPMAIUIO, HCIIONIB3YS

3IEKTPOHHBIE TaOIULIBI 711 00pabOTKU, aHAIN3a U BU3YalIU3allMH YHCIOBBIX
JaHHBIX, B TOM 4YHCIIE C BBIJCJICHHEM JHama3oHa TaONWIbl U
yIOPSAOYMBAaHUEM (COPTUPOBKOIM) €ro 3JIEMEHTOB, YMEHUE MPUMEHSATH B
AJIEKTPOHHBIX Tabmumax QGopMynbl JUIsi pacyeToB C HCHOJIb30BAHUEM
BCTPOCHHBIX  (PYHKIMH, aOCOJIOTHOM, OTHOCHUTEIBHOH, CMEIIaHHON
aZpecalliy; HCIIOJIb30BaTh 3JIEKTPOHHbIE TaOMUIBl JJI  UYUCIEHHOTO
MOJIEJIMPOBAHUS B IPOCTHIX 33/1a4axX U3 pa3HbIX NPEIMETHBIX obsacTeit

HNEPEYEHDB 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBbIX HA OI'D 11O
NHO®OPMATHUKE

Kon
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1

I{udpoBasi rpaMOTHOCTH

1.1

@aiinel v manku (karanorn). [IpuHIMIBEL MocTpoeHus (ainoBeix cucteM. [lonHoe umst
¢aiina (mankm). [TyTe k ¢daitny (nanke). Pabota ¢ daitnamMu u katanoramu cpecTBaMu
OTIEPALIMOHHON CHUCTEMBI: CO3/IaHUE, KONMPOBAHUE, ITEPEMEIICHUE, TEPEUMEHOBAHHE
u ynanenwe ¢aiioB W mamnok (karanoroB). Tumbl (aitnmoB. CpoiicTBa ¢aitnos.
daiinoseiil MeHekep. [lorck (aiiaoB cpeacTBaMu OnepamoHHON CHCTEMBI

1.2

O6benuHenne KoMmmbeloTepoB B ceTb. Cerh MuTepHer. Beb-ctpanuia, BeO-cailT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [louck
nHGOPMAIINY TI0 KITFOUEBBIM CJIOBaM U TI0 H300PaKEHHIO.

JlocToBepHOCTh H(OpMalLIUH, TOJTy4eHHOH 13 MIHTepHeTa.

IP-agpeca y3noB. CereBoe XpaHEHUE TaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JIMCKpPETHOCTh [JaHHBIX. BO3MOXHOCTH OIMCAaHUS HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB € MTOMOULIBIO AUCKPETHBIX JAHHbIX.

CumBon. Andasur. Momuocts andasuta. JlBonunsiii andasut. KomuuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIMK) (PUKCUPOBAHHOM JJIMHBI B JBOUYHOM
andasure. I[IpeoOpazoBanme moboro andasuta K aBOMYHOMY. KomudecTBo
Pa3NIUYHbBIX CJIOB (PUKCHUPOBAHHOM JUIMHBI B alihaBUTE ONPEIETCHHON MOITHOCTH.
KoaupoBanue cumMB0JIOB 0AHOrO ajgaBuTa C MOMOIIBI0 KOJOBBIX CJIOB B APYromM
anaBuTe, KOAOBas TabJINIA, JEKOTUPOBAHHE.

Koauposanue tekcroB. PaBHoMepHbIi koa. HepaBHomepHsbiit koa1. Konuposka ASCIL.
Bocbmubutasie koaupoBku. [lonstue o xoaumpoBkax UNICODE. [lekonupoBanue
COOOIIIEHUH C HCIOJb30BAaHMEM pPAaBHOMEPHOIO U HEPAaBHOMEPHOTO  KOJa.
WudopmannoHHbIi 00beM TEKCTa

2.2

NudopmanvonHslii 00beM JaHHBIX. BUT - MHHHMManpHas €IUHUIA KOJIHYECTBa
uHpOpMalUU - TBOUYHBIN pa3psa. EquHuIbl n3MepeHust HHPOPMALMOHHOTO 00beMa
JTaHHBIX. buT, 0aiiT, KNI0OANT, MeradaiT, TUTa0aNT.

CkopocTb nepeaun JaHHbIX. EQUHMIBI CKOPOCTH NEpeiauy JaHHBIX

2.3

KomupoBanue mera. llsetoBeie momenu. Monxens RGB. I'myOuna xommpoBaHus.
[Tamutpa.

PactpoBoe u BekTOpHOEe TpencTaBieHue u3oOpaxeHuil. Ilukcens. Onenka
MH(OPMAIIMOHHOTO 00beMa rpaduuecKUX JAHHBIX JJIsl pACTPOBOIO M300paKEHUS
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KomupoBanue 3Byka. PazpanHocTs 1 yacTora 3anucu. KoanyecTBo KaHaIoOB 3alluCH.
OI_ICHKa KOJIMYCCTBCHHBIX MAPaMETPOB, CBA3AHHBIX C IMPEACTABIICHUECM U XPAaHCHHUCM
3BYKOBBIX (paiisioB

2.5

Heno3unmonHble W TO3UIMOHHBIE CHUCTEMBI cumcieHus. Andabur. OcHOBaHUE.
Pa3Bepuyras ¢opma 3amucu umcna. [lepeBom B JECATHUHYIO CHUCTEMY 4YHCel,
3alMCaHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS.

Pumckas cucrema cuncnenus

2.6

JlBonuHas cucrema cuucienus. [lepeBon nensix uncen B npenenax or 0 qo 1024 B
JIBOMYHYIO CHCTeMY cumcieHus. BocbMmepnunas cucrema cuucnenus. [lepeBon uncen
U3 BOCBMEPHYHOW CHCTEMBbl B JBOWYHYIO M JECATHUYHYIO CHUCTEMBI U OOpPAaTHO.
[lecTHaguarepudnas cucteMa cuucieHus. [lepeBox 4ymcen n3 mIeCTHAAIATEPUIHON
CHCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U IECATHYHYIO CUCTEMBI U 0OPaTHO.
Apudmernueckue onepanyy B IBOUYHON CHCTEME CUMCIICHUS

2.7

Jlornueckue BbICKa3biBaHUsl. JlIornueckue 3HaueHus BHICKa3bIBAaHUM. DJIEMEHTAPHBIC U
COCTaBHbIe BbICKa3bIBaHUs. Jlornueckue onepanuu: «u» (KOHBIOHKIHUS, JOTHUYECKOe
YMHOXXEHHE), «WIH» (AU3BIOHKIHUS, JOTUYECKOE CIIOKEHUE), «HEe» (JIOTHYeCKOoe
orpunianue). [lpuoputer noruueckux omnepanuil. OrnpeneneHrue HCTUHHOCTH
COCTABHOTO BBICKA3bIBAHUS, €CJTU W3BECTHBI 3HAUYECHUS UCTUHHOCTH BXOJISIIUX B HETO
JJIEMEHTapHBIX  BbICKa3biBaHWil. Jlormueckue BwlpakeHus. [lpaBuna 3amucu
JIOTUYECKUX BhIpakeHui. [locTpoeHne Tabauil MICTUHHOCTH JIOTUYECKUX BBIPAKCHUN

2.8

Jlormyeckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTCpA

2.9

HenpepsiBable U auckpeTHele Moaenu. VimurannonHusle Moaenu. Mrposeie monenu.
O1eHKa aIeKBaTHOCTH MOJIENIM MOAEIUPYEMOMY OOBEKTY U LIEJIIM MOJIEIMPOBAHMSI

2.10

Tabnuunbie mogenu. Tabnuia kak NpeacTaBlieHue OTHOIICHUS.
basbl nannasix. OT60p B TAaONMUIIE CTPOK, YAOBJIECTBOPSIONINX 3aJAHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, mytb. OpueHTHPOBAHHBIE U HEOPUEHTHUPOBAHHBIE Tpadbl.
JlimHa (Bec) pedpa. BecoBas marpunia rpada. [yimHa myTyd Mexy BepiimHaMu rpada.
[Touck ontumansHOro MyTH B rpade. HauanbHas BepuimHa (MCTOYHUK) U KOHEYHAs
BeplIIMHa (CTOK) B OPUEHTHPOBAHHOM rpade. BrruncieHue koinyecTBa MyTed B
HaIpPaBIEHHOM allUKINYeCKOM Trpade

2.12

HepeBo. Kopenb, BepmmHa (y3en), JucT, pedpo (myra) nepeBa. Bwicota nepesa.
[Tonnepeso. [Ipumeps! ucnonb3oBanus aepeBbeB. [lepebop BapraHTOB ¢ MOMOIIBIO
JepeBa

ANTOpUTMBI ¥ IPOTPAMMHUPOBaHHE

3.1

CgoiicTBa anroputma. Crioco0sbl 3anucy alropuTMa (CI0OBECHBIH, B BUE OJIOK-CXEMBI,
porpaMma).

CocraBieHre alnropuTMOB W TMPOTPaMM C HCIIOJNIB30BAaHUEM BETBIICHHH, IUKIOB H
BCIIOMOTATENbHBIX aJITOPUTMOB ISl yIipasieHus ucnoanureneM (Pobor, Uepenaika,
UYepTeHUK U Jpyrue). BeimoHeHre aNropuTMOB BPYYHYIO U Ha KOMIIBIOTEPE

3.2

SA3pik  mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkonpHbIH
AnroputMmuyeckuil S3bIk).

Cucrema nporpaMMHUpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.
[lepemennas: Tun, wums, 3HaueHue. Llenble, BelIECTBEHHbIE U CHUMBOJIbHbBIE
IIEPEMEHHBIE.

Oneparop npucBanBaHus. ApupMETHUECKHE BHIPAKEHUS U MOPSIIO0K UX BHIYUCICHUS.
Onepanuu ¢ HeapIMU YUCIIaMU: LEIOYHUCIEHHOE AEJIEHUE, OCTAaTOK OT JIEJICHHUS.
BerBnenus. CocTtaBHble YCIOBHA (3alMCh JIOTMYECKUX BBIPAXEHUM Ha HM3ydaeMOM
A3bIKE IporpamMmmupoBanus). HaxoxneHne MUHIMyMa 1 MakCUMyMa U3 ABYX, TPEX U
YyeThIpex uucen. PelleHrne KBagpaTHOTO YpaBHEHMS, HMEIOIIETO BEIIECTBEHHbIE
KOPHH.

Hukn ¢ ycnoBuem. Anroput™m EBKnmaa uis HaxoXKJIEHHs HauOOJIbIIEro OOIIero
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JEeTUTENs] JABYX HATypalbHBIX 4Yucen. Pa3OueHHWe 3ammcu HaTypalbHOTO YHCIIA B
MO3UIMOHHON CUCTEME C OCHOBAHHMEM, MCHBIIUM WM paBHBIM 10, Ha OTIENbHBIC
nudpsr.

[Mukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKH JEIUMOCTH OJHOTO IIEJIOTO YUClIa Ha
Jpyroe, MPOBEPKU HATYPAITBHOTO YHCIIAa HA IPOCTOTY

3.3

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TMEPEMEHHEIE.
[TocumBonpHas oOpaboTka cTpok. [lojcyer yacTOThl MOSBIECHUS CUMBOJIA B CTPOKE.
Berpoennblie hyHKIMH 1711 00pabOTKU CTPOK

34

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB Pa0OTHI aIrOpUTMa MpPU JaHHOM MHOXECTBE
BXOJHBIX JIaHHBIX, OMNPEJEICHUE BO3MOXKHBIX BXOJIHBIX JaHHBIX, MPUBOJAIIUX K
JAHHOMY pe3YJbTaTy

3.5

Tabnuunble BennunHbl (MaccuBbl). OgHOMEpHBIE MacCUBbl. COCTaBICHUE U OTJIa/IKa
MIPOrpaMM, PEaTU3yIOIINX TUIIOBbIE AITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM M3 sI3BIKOB porpammupoBanus (Python, C++, [1ackans, Java, C#,
HIkonapHBIA ANTOPUTMHUYECKUHN SI3BIK): 3aMOJTHEHHE YMCIOBOIO MACCHBA CITy4YaHBIMU
YHCIIaMH, B COOTBETCTBHH C (DOPMYJIOHN HIIM ITyTEM BBOJA YUCEII, HAX0XKICHUE CYMMBI
AJIEMEHTOB MAaCCHBa, JIMHEHWHBIM MOUCK 3a/laHHOTO 3HAYEHHUS B MAcCCHUBE, IMOJACYET
JJIEMEHTOB MAacCHBa, YAOBJIECTBOPSAIONIMX 33JaHHOMY YCJIOBHIO, HaXOXXICHUE
MUHUMAIBHOTO (MaKCUMAIILHOTO) 3JieMeHTa MaccuBa. COpTUPOBKAa MacCUBa.
OOpaboTka TMOTOKAa JAHHBIX: BBIYUCIEHHWE KOJIMYECTBA, CYMMBI, CpPEIHETrO
apu(MeTUYecKoro, MHUHHUMAJIBHOTO U MAaKCHUMAllbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIeIOBATEIBHOCTH, YAOBJIETBOPSIONINX 33JAHHOMY YCIOBHUIO

3.6

VYupasnenue. Curnan. O6partHas cBa3b. [lonyueHue curaaao oT HU(POBBIX JATYUKOB
(Hanmpumep, KacaHUsA, pacCTOSHUA, CBETa, 3ByKa). I[Ipumepsl HCMOIB30BaHUS
MIPUHIIMIIA OOPAaTHOM CBSA3M B CUCTEMaX YIPaBJICHUS TEXHUYECKUMHU YCTPOMCTBAMU C
MTOMOIIBIO JATYUKOB, B TOM YUCJIE B pOOOTOTEXHUKE

WNudopmaninoHHbIe TEXHOIOTUU

4.1

TexkcToBble TOKYMEHTBHI M MX CTPYKTYpHBIE 3J€MEHTHI (CTpaHulla, al3all, CTpOKa,
CJIOBO, CUMBOI).

TexcToBbIil mpoLieccop - UHCTPYMEHT CO3/1aHus, PEJaKTUPOBAHUS U (GOPMATHPOBAHUS
tekcToB. [IpaBuna Habopa Texcra. PenaktupoBanue tekcta. CBONCTBAa CHMBOJIOB.
HIpudt. Tuns! mpudros (pydaeHsle, ¢ 3aceukaMu, MOHOIIUpPUHHBIE). [TomyxupHoe 1
KypcuBHOe Hauepranue. CBoiicTBa ab3aleB: rpaHUIbl, a03aI[HBIN OTCTYII, HHTEPBAJ,
BbIpaBHUBaHKeE. [lapameTrpsl crpanuiel. CTriieBoe (hopMaTupOBaHUE.
CtpykTypHpoBaHHe HHPOPMALIUU C TOMOIBIO CMCKOB U Tabaui. MHOIOypOBHEBbIE
cnucku. Jlob6aBneHue Tabnuil B TEKCTOBBIE JOKYMEHTHI.

BcraBka n3o0pakeHuii B TeKCTOBbIE TOKyMeHThI. O0TekaHne n300pakeHU TEKCTOM.
BxitoueHne B TEKCTOBBI JOKYMEHT AWarpamm, (Gopmyl, HyMepalud CTpaHHI,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTUX 3J€MEHTOB

4.2

PactpoBrie pucynku. Mcnonb3oBanue rpaguuecKux MpUMUTHBOB.

Omnepanuu  peAaKkTUPOBaHUSI TpaPUUYECKUX OOBEKTOB, B TOM YHCIE IH(PPOBBIX
dotorpaduii: uU3MEeHEeHHE pa3Mmepa, oOpe3ka, IMOBOPOT, OTpaxeHwe, paboTa c
obnacTsMu (BBIJICIICHUE, KOTUPOBAHKE, 3aJTUBKA I[BETOM), KOPPEKIIHS I[BETA, IPKOCTH
Y KOHTPaCTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOSCHHBIMH CPEACTBAMU
TEKCTOBOTO TIpolleccopa WM JAPYyrux mporpamm (mpuinokeHuid). JloOaBieHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MynbTUMEANIHBIX Mpe3eHTaruii. Cnaita. JlobaBneHue Ha Cinaiil TeKcTa u
n3o0paxkeHuil. Pabora ¢ HECKOIBKUMH ClIaliIaMHu.
JloGaBnenue Ha cliail]] ayJMOBH3yaIbHBIX JaHHBIX. AHUManws. [ unepccriku

4.4

Tunbl 1gaHHBIX B sSYEMKax  DJIEKTPOHHOW Tabmwmiel. PemaktupoBanue u
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dbopmaTtupoBanre TabauIl. BcerpoeHHBIe (DYHKIIMM IS TOMCKA MaKCUMyMa,
MUHHMYMa, CYMMBI M cpegHero apupmernueckoro. COpTHpOBKAa JTaHHBIX B
BBIJICJICHHOM juana3oHe. [loctpoeHuwe jamarpamm  (TUCTOrpamMma, KpyroBas
auarpamMma, TouedHasl quarpamma). Beroop trma quarpamMel.

[IpeoOpazoBanue ¢Gopmyn mnpu komupoBaHuu. OTHOCHTENbHAs, aOCONIOTHAs U
CMEIIaHHas aJipecarus

4.5

VYCnoBHBIE BBIYHUCICHHSI B 3JEKTPOHHBIX Tabnuiax. CyMMHpOBaHHE W MOJCYET
3HAUEHWH, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. OOpaboTka OOJBIIMX HAOOPOB
JTaHHBIX. YKMCIeHHOE MOJICTUPOBAHUE B DJICKTPOHHBIX TAOJIHUIAX




MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATUKU

mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
MaTEeMaTHKH U UH)OPMATHKU

npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
MaTEeMaTHKH U MH)OPMATHKU

npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
MaTeMaTHKH U HH)OPMATHKN

IIPOTOKOJ OT 202 r.Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
MaTeMaTHKH U HH)OPMATHKU

MPOTOKOJ OT 202 1. Ne

COI''TACOBAHO
3aMecTHuTeNb AUPEKTOPa
) 4
(t%{f?@é(‘f’f’f' " 0.B. Kanukuna
COTI''TACOBAHO
3aMecTHTeNh AUPEKTOPa
N, 7
@@ eeceecy”  (0.B. Kanukuna
COTI''TACOBAHO
3aMecCTUTENb TUPEKTOpa

) 5
(;@i@ee ceees”

] O.B. Kanuknuna

COTI'JTACOBAHO
3aMeCTUTENb JUPEKTOpa

COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYAS ITPOI'PAMMA
10 Y4eOHOMY NpeaMeTy

HHDOPMATHUKA (YI/1YbJIEHHBIH YPOBEHD)

JUIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

Exarepunoypr 2025



Pabouas nporpamma mo yueoHomy npenmery «MHbopmaTrka» (yriayOJIeHHBIH YPOBEHB)
(mpenmeTHass obsacth «MaTemaTuka M HMHPOPMATHKa») HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHsl MOATOTOBJIEHAa Ha OCHOBe TpeboBaHMII K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHONW IPOTPaMMbl  OCHOBHOTO  OOIIEro 0Opa3oBaHMs, MpPEICTABICHHBIX B
®DenepalibHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe€ OCHOBHOTO 00111ero 00pa3oBaHusl,
DenepanbHOil 00pazoBaTenbHOU porpammsl (IIpukaz MunmcrepcrBa nmpocsenieHust Poccuiickoi
®enepanun ot 18.05.2023 1. Ne 370, 3apeructpupoBad MuHUCTEpCTBOM OCTULIMM Poccuiickoit
®enepanuu 12.07.2023 r., per. Homep 74223) (nanee — ®OII OOO), [IporpaMmMbl BociuTaHus ¢
YU4ETOM pacIpelleJIeHHbIX MO0 KJlaccaM MpOBepsieMbIX TpeOOBaHWIl K pe3ylbTaTaM OCBOCHUS
OcHoBHOI 00pa30BaTENLHON MPOTrpaMMBbl OCHOBHOTO 001IIero oOpa3oBaHuUsl.

Henu u 3amaun u3yueHuss MHGOPMATUKU HAa YPOBHE OCHOBHOrO 00IIEro oOpazoBaHUs
OTIPENeNIAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHMA y4eOHOro MpeaMeTa B BUJAE CIEAYIOMIUX
YEeThIPEX TEMATHUECKUX PA3JIEIOB:

1udpoBasi IPaMOTHOCTE;

TEOpeTUYeCcKre OCHOBBI HH(OPMATUKY;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

nH(OPMAaLIMOHHBIE TEXHOJIOTUH.

COIAEPKAHUE YHEBHOI'O IPEIMETA «<MH®OPMATHKA»
(YI'JIYBJIEHHBIX YPOBEHD)

7 KJIACC
Hud¢posas rpaMOTHOCTH
Komnbiorep — yHHMBepcaqbHOE BBIYUCIUTENBHOE YCTPOICTBO, paboTaromiee IO

nporpamMme. Tunbl KOMIBIOTEPOB: MNEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
cynepkoMnbroTepsl. MoOuibHbIe ycTpoiicTBa. TexHHka Oe30macHOCTH M MpaBWilia paboOThl Ha
KOMIIBIOTEDE.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa M MX Ha3HaueHue. IIponeccop. OmnepaTuBHas u
JIOJITOBPEMEHHAs TTaMATh. Y CTPONCTBA BBOJIa U BhIBOJIa. CEHCOPHBIN BBOJ, TaTYUKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOH ayTeHTUDHUKALIH.

Hctopusi pa3BuTuUsS KOMIIBIOTEpPOB U IporpamMmHoro obecnedeHus. [lokonenus
KOMIBIOTEpOB. COBpEMEHHBIE TEHJEHUMH PAa3BUTUSA KOMIBIOTEPOB. CylnepKOMIBIOTEPHI.
[TapaytenpHble BeruucieHus. [lepconanbHblil KoMIbroTep. [Iponeccop M ero xapakTepUCTHKU
(TakTOBas YacTOTa, pa3psAAHOCTb). OnepaTuBHas MaMATh. JlonroBpeMeHHas namsaTh. Y CTpoicTBa
BBOJa U BbIBOJA. OOBEM XpaHUMBIX JIaHHBIX (OlepaTHBHAs NaMsITh KOMIBIOTEPA, KECTKUHN JUCK
U TBEPJOTEJIbHBIA HAKOMWUTENb, MOCTOSIHHAS MaMsiTh cMapT(oHa) U CKOPOCTh JOCTyHa s
pa3IMYHBIX BUOB HOCUTEIEH.

ITporpammHoe oOecrneueHne kommbioTepa. IlpukinanHoe mporpamMMHoe oOecredyeHue.
CucremHoe nporpammHoe obOecrneueHue. CucreMbl nporpammupoBaHud. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclioBHO-OecruiaTHele mporpammbl.  CBoOOJIHOE
pOrpaMMHOE 0OecTieueHue.

@aiinbl ¥ nanku (karaioru). Tunsl ¢aitnos. CeoiicTBa (aitnoB. XapakTepHble pa3Mepsl
(aiioB pa3INYHBIX TUNOB (CTpaHUIA TEKCTA, JIEKTPOHHAs KHUra, ¢pororpadus, 3aicCh MECHHU,
BUJICOKJIMII, TIOJTHOMETPAKHBIN (QUIIEM).

[TpuHnmne! noctpoeHus gaitnoseix cuctem. [lonHoe nmsa daiina (manku, karanora). I1yte
K (hailnny (mamke, KaTauory).

QaitnoBelii  MeHemxkep. Pabota ¢ Qaitmamu M mankamu (KaTtajgoramu): CO3JaHHE,
KONMPOBaHUE, IepeMelleHHE, TEpeUMEHOBaHUE U yaieHue ¢GailyioB u nanok (karaisoron). [Touck
daiinos.

ApxuBanys 1aHHBIX. Vcrionb3oBaHue NporpaMM-apXUBaToOpOB.

KomnbrorepHbie BUPYCHI U Ipyre BPEeIOHOCHBIE MporpaMMebl. [IporpaMMbl [uist 3a1iuTh
OT BUPYCOB



O6benuHeHne kommbioTepoB B ceTh. Cerhb HMHTepHer. BebO-cTpanmia, BeO-cailT.
Crtpykrypa aapecoB BebO-pecypcoB. bpaysep. [louckoswie cuctemsl. [louck mHpOpMauu mo
KIIIOYEBBIM CcllIOBaM U 10 u300paxkeHuto. JlocroBepHOCTh HHGOpMAaLUU, MOJY4YEHHOW U3
WNHurepHera.

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3TUKET, 6a30BbIE HOPMBI HHPOPMALMOHHOM YTHKH U TpaBa MpH padOTe B CETH
Nurtepuer. CtpaTerun 6e30macHoro noseneHus B IHTepHeTe.

Teopernueckne 0CHOBbI HH(POPMATUKHI

WNudopmanus — 0oAHO U3 OCHOBHBIX MOHSATUN coBpeMeHHOW Hayku. MHdopmanms kak
CBEJICHUS, ITpeTHa3HAUCHHBIC [T BOCIIPHUATHUS YEIOBEKOM, 1 HH(POpPMAaLUs KaK JaHHbIE, KOTOPbIE
MOTyT OBITH 00pabOoTaHbl AaBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpETHOCTH JaHHBIX. BO3MOKHOCTH ONMCAHNUS HEMTPEPBIBHBIX OOBEKTOB U IMPOLIECCOB C
MOMOUIbIO JUCKPETHBIX HaHHBIX. MHbopManuoHHbIE NpPOIECCH: MPOLECChl, CBA3aHHBIE C
XpaHEHHEM, IPeoOpa3OBaHUEM U Iepeaueii TaHHBIX.

CumBos. Andasut. MomHocTh andaBura. Pa3zHooOpasue s3bIKOB W ali(haBUTOB.
EcrecTBennble 1 opManbHbIC A36IKU. AJI(PABUT TEKCTOB HA PYCCKOM SI3bIKE. J|BOMUHBIN a(aBuT.
KonnuecTBOo pa3nuyHbIX CIOB (KOJOBBIX KOMOUWHAIMI) (PMKCHPOBAHHOM JIMHBI B JIBOUYHOM
andasure. [Ipeodpa3zoBanue nmro0oro anmdaBura K IBOMYHOMY. KOIMYECTBO pa3iMyYHBIX CIIOB
(buKcUpOBaHHOM ATUHBI B alpaBUTE OMPEIEICHHON MOIITHOCTH.

KoaupoBanue cumMBOJIOB OJHOrO andaBUTa C IOMOIIbIO KOJOBBIX CJIOB B JIPYyroM
andasuTe; Ko0Bas Ta0IMIIA, JEKOIUPOBAHUE.

JlBouunsblii kox. IlpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andaBure.

Wudpopmannonsplii 0o0beM JaHHBIX. BUT — MUHUManbHas e€AMHUIA KOJWYECTBA
nH(OpMaIuy — TBOMYHBIN pa3psia. bait, kmobaiT, MmeradanT, rurabamT.

CkopocTb nepeaayuu JaHHbIX. EMMHUIBI CKOPOCTH Nepeayuul JaHHbIX. MckakeHne 1aHHbIX
Ipu nepeaaye.

KoaupoBanue texctoB. PaBHoMepHblii ko1. HepaBHomepHbiii koxa. Koguposka ASCII.
Bocemubutasie konupoBkH. [lonstue o komupokax UNICODE. JlekonupoBanue cooOIIEHUIH ¢
MCIIOJIb30BaHNEM PaBHOMEPHOI'O M HEPaBHOMEPHOTO Koj1a. MTHpopManimoHHbIl 00beM TEKCTa.

KomupoBanue mnBera. L[Betorie momenn. Monmenn RGB, CMYK, HSL. I'mybuna
koaupoBanus [lanutpa.

PactpoBoe u  BekTOpHOE IpeicTaBileHHe u300paxeHuil. [lukcenb. Ouenka
MH(OPMaLMOHHOTO 00beMa rpauecKuX JAHHBIX I PaCTPOBOTO N300payKeHUSI.

Komguposanue 3Byka. PaspsnHocTs M dacroTra auckperusauuu. KomnuyecTBo KaHallOB
3anucu. OneHka "HPOPMAIMOHHOTO 00beMa 3BYKOBBIX (haiiyIoB.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

[lonsatne anroputma. McnosHWTENM anropuTMoOB. AJITOPUTM Kak IUIAH YIPABICHUS
VCIIOJTHUTEIIEM.

CaoiictBa anroputma. CriocoObl 3amucH aaropurMa (CIOBECHBIN, B BUAE OJIOK-CXEMBI,
IporpaMMma).

AnroputMuyeckue KOHCTpyKIMH. KOHCTpyKIus «cienoBaHue». JIMHEWHBIN anropuTM.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPENYCMOTPETH 3aBUCHUMOCTH
MOCJIEI0BATEIHLHOCTH BBIIOIHIEMbIX JE€HCTBUI OT HCXOAHBIX JaHHbIX.

KoHcTpykins «BeTBICHHE»: MONIHAS U HEeMoIHas (opMbl. BeIloHeHNe U HEBBITIOTHEHNE
yclioBuUs (MICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHcTpyKIusl «1IOBTOpEHME»: LUKIBI C 33JaHHBIM YHMCIOM IOBTOPEHHH, C YCIOBHEM
BBIIIOJIHEHHS], C IEPEMEHHON IIUKJIA.

BcenomorarenbHble  anroputMbl.  Mcnosnb3oBaHMe  IapaMeTpoB Ul M3MEHEHHUS
pe3yJbTaTOB pabOThI BCIIOMOTATENIbHBIX aITOPUTMOB.

AHanu3 alropuTMOB ISl UCTIOJIHUTENEN



BrinonHenue anropuTMoB BpyYHYIO M Ha KommbioTepe. CHHTaKCHYECKHUE U JIOTHYECKHe
omnOKku. OTKa3kI.

Cucrema KOOpAMHAT B KOMIIBIOTEPHOU Tpaduke. MizMeHeHue 1BeTa nmukcess.

I'paduueckue NMPUMHUTUBBL: OTPE30K, MPSMOYTOJBHUK, OKPYXHOCTH (Kpyr). CBoiicTBa
KOHTypa (1IBeT, TOJIIMHA JIMHUK) U 3anuBKku. [loctpoenune uzoOpakeHUil U3 rpaduuecKux
MIPUMUTHUBOB.

Hcnonb30BaHue HUKIOB AJIs TOCTpoeHUs nu3o0paxenuil. LITpruxoBka 3aMKHYTOH 00s1acTi
poCToii (POPMBI (TIPSIMOYTOILHUK, TPEYTOJBLHUK C OCHOBAHHUEM, ITAPAILICITBHBIM OCH KOOPIUHAT).

[Mpunnuns! anuManuu. Vcnonb3oBaHue aHUMAIUK JUIsI MMUATAIUU JIBHXKEHHUS OOBEKTA.
YnpasieHus aHUMaLKER C TOMOILBIO KJIaBUATYPHI.

NudopMannoHHbIe TEXHOJIOTHH

TexkcToBBIE TOKYMEHTHI M UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ad3ail, CTPOKa, CIOBO,
CHUMBOJ).

TexcToBBIN TpoIlecCCOp — MHCTPYMEHT CO3JIaHUs, PEIaKTUPOBAHUS U (POpPMATHPOBAHUS
TekcToB. [IpaBuia Habopa TekcTa.

PenaktupoBanue tekcra. CpoiictBa cumBoioB. [lpudt. Tunsl mpudtoB (pybdneHsie, ¢
3aceykamu, MoHomupuHHbIE). [lomyxupHoe M KypcuBHOe HauepraHue. CBoiicTBa ab3alleB:
TPaHUIIbI, a03aITHBIA OTCTYII, MHTEPBAJIbI, BEIpaBHUBaHUE. CTHIIEBOC (DOPMATHPOBAHHE.

CrtpykrypupoBaHue HWH(OpPMALUKA C MOMOIIBI0 CHUCKOB U Tabmuil. MHOroypoBHEBbIE
cnucku. JlobaBnenne TabinIl B TEKCTOBBIC JIOKYMEHTHI.

BceraBka m300paxxeHHil B TEKCTOBbIE NOKYMEHThI. OOTekaHHe U300paXKeHH TEKCTOM.
BxroueHre B TEKCTOBBIN JOKYMEHT TUarpaMM U Gopmyi.

[TapameTtpsl cTpaHuilsl, Hymepanus crpanuil. Jlo6aBieHrne B JOKYMEHT KOJIOHTHTYJIOB,
CCBLJIOK.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. I'o1ocoBoii BBoA TekcTa. OnTH4eckoe
pacno3HaBanue Tekcta. KommbrorepHbiii nepeBo. Mcnonbs3oBanue cepBucoB cetu MHTepHeT 1uist
00paboOTKH TEKCTA.

3HaKOMCTBO ¢ TpadHuuecKUMHU perakTopamu. PactpoBele pucyHkH. lcmoib3oBaHHe
rpaduuecKux MPUMHUTUBOB.

Omneparuu  penakTUpoOBaHUsl TpapUUYECKUX OOBEKTOB, B TOM 4YHCJIE LUQPPOBHIX
dororpaduii: uM3MeHeHHe pa3Mmepa, OOpe3Ka, MOBOPOT, OTpakeHHe, paboTa ¢ oOJACTIMH
(BBIIETIEHUE, KOMTUPOBAHUE, 3ATMBKA IIBETOM ), KOPPEKIIUS 1IBETA, APKOCTU U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpPEICTBAMU
TEKCTOBOTO TIpOIleCCOpa WJIM JPYyrux Tmporpamm (mpuiiokeHuit). JloOGaBieHHE BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

[ToaroroBka MynbTUMETUNHBIX Tipe3eHTanmil. Crnaiin. JloOaBineHrue Ha ciaiij TekcTa u
n3o0paxenuii. Pabora ¢ HeCKONBKUMH Cai1aMu.

JloGaBrieHne Ha ciaiig ayIMOBU3yalbHbIX JaHHBIX. AHUMAIHS. [ UTIepCChUTKH.

8 KJIACC

TeopeTnueckune 0oCHOBbI HH(POPMATUKHU

[lo3unmioHHbIE W HEMO3WIMOHHBIE CHUCTeMBbl cumclieHus. Aundasut. OcHOBaHHE.
PasBepuyrast ¢opma 3ammcu uucia. [lepeBoa B JECATHUHYIO CHUCTEMY YMCEN, 3allMCAaHHBIX B
JIPYTHX CUCTEMAaX CUHCIICHHS.

Pumckast cucreMa cuuciaeHust

HBOI/I‘IHaSI CUCTEMA CYUCIICHUA. HepeBogl HAaTypaJIbHBIX YHUCC]I B ABOWUYHYIO CHUCTEMY
cuncneHus. BoceMepuuHas cuctema cuucienus. [lepeBoj uncen U3 BOCBMEPUYHON CHCTEMBI B
JBOMYHYIO U JIECATUYHYIO cucTteMbl U oOpatHo. lllecTHaamarepuuHas cucreMa CUYHCIEHUS.
[TepeBos vKcen U MIECTHAAIATEPUIHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U JCCATUYHYIO
CHUCTEMBI U 00paTHO.

ApudmeTrndeckre onepanyuy B ABOUYHONU CUCTEME CUHCIICHUSI.



IIpencraBnenue wnenbIx yucea B P-WYHBIX CHUCTEMax CUHUCIEHHUS. ApupMeTndeckue
ornepanuy B P-WYHBIX CUCTEMAaX CUMCIICHUS.

Jlornueckue BpICKa3bIBaHMs. JIormyeckue 3HA4YCHMS BBICKA3bIBaHUI. JJIEMEHTapHbIC U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepannu: «u» (KOHbIOHKIMS, JOTHUECKOE YMHOXKEHHE),
«IW» (IU3BIOHKIUSA, JIOTHUYECKOE CI0KEHHUE), «HE» (JOrMYeCKoe OTPULIAHUE), «UCKIIYarollee
uin» (CIOKEHUE MO0 MOJYIIO 2), «MMIUTMKaUUs (CIe0BaHUE), «IKBUBAICHIUSA» (JIOTHYECKast
paBHO3HA4YHOCTh). [Ipuopurer normyeckux oneparnuil. OnpeneneHrue UCTUHHOCTH COCTaBHOI'O
BBICKA3bIBAaHUSI IIPU H3BECTHBIX 3HAYEHUSX HCTHMHHOCTH BXOSIIMX B HETO 3JEMEHTAPHBIX
BBICKa3bIBaHUM.

Jlornueckue BeipaskeHus. [IpaBuia 3anucu torndeckux BeipaxeHuid. [locrpoenne Tadmmi
UCTUHHOCTH JIOTUYECKUX BBIPAKEHUH. YIPOILEHHE JOTMUECKUX BbIPAXKEHUN. 3aKOHBI aJreOpbl
aoruku. [TocTpoeHne Tornyeckux BeIpaKEHHH 10 TabJIMIe HCTUHHOCTH.

Jlornueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMU KomibioTepa. Cymmarop.

AJITOPUTMBI M IPOrPAMMMPOBaHHeE

Azpik mporpammupoBanust (Python, C++, Java, C#). Cucrema mnporpamMMupOBaHUS:
PENAKTOP TEKCTA IIPOrpaMM, TPAHCIISITOP, OTJIAUHUK.

IlepemenHas: tum, umsi, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omneparop npucBauBaHusi. ApupMeTHUECKUE BBIPAKEHHUSI M TOPSIOK UX BBIYUCICHUS.
Onepauuu C LEIbBIMM YHCIAMM: LENOYHMCIECHHOE [EJICHME, OCTaToK OoT neicHus. lIposepka
JIEIIMMOCTH OJHOIO LIEJIOr0 YKcia Ha Jpyroe.

Omnepanuuu ¢ BelIeCTBEHHbIMU YnciaMu. BeTpoeHHble pyHKIUY.

Crnydaiinble (TICEBIOCITYYaitHbIC) YHCIIA.

BetBnenus. CoctaBHble YCIOBUS (3aIMCh JIOTHYECKUX BBIPAKEHUI Ha U3y4yaeMOM SI3bIKE
nporpaMmupoBanus). HaxoxieHue MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETHIPEX UHCEI.
Penienne kBaipaTHOrO ypaBHEHMsI, UMEIOLIETO BELIECTBEHHbIE KOPHU. JIornueckue nepeMeHHbIe.

JlunanoroBas OTJ1aJika IpOrpaMM: MOUIaroBO€ BHINOJIHEHHUE, IPOCMOTp 3HAYEHUI BETMYHH,
OTJIaJI0YHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

uka ¢ ycnoBueM. Anroput™ EBkinaa st HaX 0K IeHHsI HAaNOOJIBIIET0 O0IIEro JeTUTeNs
JIBYX HaTypaJibHbIX uuces. Pa3OueHue 3amucu HaTypalbHOTO YHUClia B MO3UIMOHHON CHCTEME C
OCHOBaHUEM, MEHBIIMM WU paBHbIM 10, Ha oTAenbHble HUPPBI. PasnoxeHne HaTypaabHOTO
qKcila Ha POCTHIE COMHOKUTEIH.

[ukn ¢ nepemMeHHON. ANTOPUTM MPOBEPKH HATYPaIbHOTO YKMCIIA HA MPOCTOTY.

Ananmuz anroputMmoB. OrmpeiesieHHe BO3MOXKHBIX pe3yJbTaToB pabOThl alropuT™Ma Ipu
3alaHHOM MHOJKECTBE BXOJIHBIX JQHHBIX; OINpPEACIECHUE BO3MOXKHBIX BXOIHBIX JAHHBIX,
IPUBOJALINX K JAHHOMY PE3YJIbTaTy.

OOpaboTka TMOTOKa JAaHHBIX: BBIYMCIEHUE  KOJMYECTBA, CYMMBbI, CpPEIHEro
apru(MeTHIecKoro, MUHUMAaJIbHOTO " MaKCHMaJIbHOTO 3HAUYEHUN JJIEMEHTOB
MOCJIEI0BATENbHOCTH, YAOBIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO.

OOpaGoTka  CUMBOJBHBIX  JaHHbIX. CHMBOJBbHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. [logcueT yacTOThI MOSIBIEHUSI CHMBOJIA B CTpOKe. BcTpoeHHbIE
byHKLIMU 17151 00pabOTKH CTPOK.

TaOnuunbie BenuuuHbl (MaccuBbl). OgHOMepHBIEe MaccuBbl. CocTaBiieHHME U OTIajAKa
pOTrpaMM, pean3yIOIIUX THUIIOBBIE aJITOPUTMBI OOPAOOTKU OJJHOMEPHBIX YUCIOBBIX MAacCCHBOB,
Ha OJHOM U3 S3bIKOB mnporpammupoBanusi (Python, C++, Java, C#): 3anogHeHHe 4HCIOBOTO
MaccHMBa CIIy4ailHBIMH YHCJIaMH, B COOTBETCTBMM C (OpMYJIOH MM IyTEM BBOJA YHCEI;
HAXO0XJ/IEHHE CYMMbI 3JIEMEHTOB MacCHBa; JIMHEHHBIM MOUCK 3a/IaHHOTO 3HAUYEHHS B MAaCCHBE;
MOJICYET DJIEMEHTOB MAacCHBa, YJOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHMIO; HaXOXAECHHE
MUHUMAaJIBHOTO (MaKCUMaJIbHOTO) 3JIEMEHTa MacCHBa.

[ToHsATHE O CIIO)KHOCTH AJITOPUTMOB.

NHpopmManMOHHBIE TEXHOJIOTHH

ITonatue 06 371eKTPOHHBIX TaOaMIax. THUIBI JaHHBIX B slYEHKaX AJIEKTPOHHON TaOJIUIBL.
PenaktupoBanue u ¢popmarupoBanue tabnui. BerpoeHHble pyHKIMM 711 TOMCKA MaKCUMyMa,



MUHUMYMa, CYMMbl M cpeaHero apudmernudeckoro. CopTHpoBKa M (MIbTpalys AAHHBIX B
BbIZICJICHHOM Auana3oHe. [locrpoenue nuarpamm (ructorpaMmma, KpyroBasi JuarpaMma, ToueyHast
nuarpamma). Beibop tumna auarpaMmel.

[IpeoOpaszoBanue hopmyn mpu konupoBaHuu. OTHOCUTENbHAs, a0COTIOTHAS M CMELIaHHAS
azpecanus.
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Iugposas rpaMOTHOCTH

I'mo6anpHas cerb. MuTepHET IP-ampeca y3noB. CereBoe XpaHeHHE AaHHBIX. MeETOJbI
UH/IMBUIYAIIbHOTO W KOJUIGKTMBHOTO pa3MelleHHss HOBOW HH(opManmuu B ceTd VHTEpHeT.
Bonbiive nanHble (MHTEpHET-aHHbIE, B YACTHOCTH JaHHbIE COLIMAIbHBIX CETEN).

Pa3zpabortka BeO-ctpanui. S3sik HTML. CtpykTypa BeO-CTpaHUIBL. 3ar0oJOBOK U TEIO
cTpanuubl. Jlornyeckas pa3merka: 3aroyioBkd, a0s3ampl. Pa3paboTka cTpaHul], colepiKaliux
PHUCYHKH, COHUCKH U THIIEPCCHUIKH.

[TonsTre 06 nHGOPMAITMOHHON 0€30MTaCHOCTH. YTPO03bl HHGOPMAIIMOHHON 0€301TaCHOCTH
npu pabore B TJI00ANBHOM CETH M METOIbl MpOTUBOJEiHCTBUA WM. llpaBmia Oe3omacHOi
ayreHTHU(UKauuu. 3amuTa auyHOW uHpopManuu B cet MHTepHer. besomacHble cTpaTeruu
noseneHus B cetu MnTepHer. [Ipenynpexaenne BOBICUEHH B IECTPYKTHBHBIE U KPUMUHAIIbHBIC
(dbopMbI ceTeBOI aKTUBHOCTHU (KUOEpOYyUIUHT, PUIIUHT U Apyrue GOpMbI CETEBOI aKTUBHOCTH)

Bunsl nestensHOCcTH B cetu WHTepHer. VHTEpHET-CEpBUCH: KOMMYHHUKAIMOHHBIC
cepBUCHI (ITOYTOBas Ciy*k0a, BUJCOKOH(PEPEHIIMH U JIPYTHe CEPBHCHI); CIIPABOYHBIC CIIYKOBI
(KapThl, pacmycaHusi U JAPYTHE), TOUCKOBBIE CITYy)KOBI, CIy>KOBI OOHOBJICHHS IMPOTPAMMHOIO
obecnieueHus. CepBUCHI FOCYJapCTBEHHBIX YCIYT.

OO6nauynble XpaHwiIMila JAaHHbIX. CpeicTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB
(onnaitH-oducsr). IIporpammHoe obecneueHne Kak BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBBIE U
rpaduvecKkre peaaKkTopbl, Cpesl pa3paboTKH MPOrpamMM.

Teoperndeckue 0CHOBbI HHPOPMATHKH

Mopenb. 3agauu, pemiaeMble ¢ TOMOIIBIO MojenupoBanus. Kinaccudukanum mosenei.
MarepuanbHble (HaTypHbI€) 1 HHPOPMALIMOHHBIE MOAieH. HerpepbIBHbIE M IUCKPETHBIE MOAEIIH.
WNmuranmonnsie Monenu. Urposeie Momenu. OneHKa aleKBaTHOCTH MOJETH MOICITHUPYEMOMY
00BEKTY M LEeJISIM MOJETUPOBAHMUSL.

Tabnuunbie moaenu. Tabnuia kak mpecTaBieHne OTHOIICHHUS.

ba3zbl nanHbIX. OTOOp B TabiHIe CTPOK, YAOBJIETBOPSIOUIUMX 33JaHHOMY YCJIOBHIO.
PazpaboTtka ogHOoTaOMMuHOM 0a3bl JaHHBIX. CocTaBleHHE 3alPOCOB K 0a3e TaHHBIX C MTOMOIIBIO
BU3YaJILHOT'O PEAKTOPA.

I'pad. Bepminna, pebpo, myts. OpueHTHpOBaHHBIE U HEOPUEHTHPOBaHHbIE Tpadbl. [lnrHa
(Bec) peOpa. BecoBas marpuma rpada. JnuHa mytn mexnay BepmmHamu rpada. Iloumck
ONTUMaJIBHOTO MYTH B rpade. HayanbHas BepmnHa (MCTOYHUK) M KOHEYHAsl BepIIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BolunciaeHne kojauuecTBa MyTeH B HANpPaBICHHOM AallMKINYECKOM
rpade.

HepeBo. Kopenb, BepmumHa (y3en), auct, pebpo (ayra) aepeBa. Bricota nepesa.
[Monnepeso. [Ipumeps! uctonbp30Banus 1epeBbeB. [lepedop BapraHTOB C ITOMOIIBIO JIEpeBa.

ITonaTne MaremMaTHuecKol MojeiH. 3a/aud, pelaeMble ¢ IMOMOIIbI0 MAaTEMAaTHYECKOTO
(KOMIIBIOTEPHOT0) MOACTHPOBaHUs. OTINYHE MaTeMaTHIECKOH MOJIEIH OT HaTypHOUW MOAETH U
OT CJIOBECHOTO (JINTEPAaTYpPHOI0) OMMCAHUSI OOBEKTA.

Otambl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  TOCTAaHOBKA  3a/ayd, IIOCTPOCHUE
MaTeMaTHYeCKOM  MOJeNnu, TMporpaMMHas — pealu3alus, TEeCTHPOBAHHE, IPOBEACHUE
KOMITHIOTEPHOTO SKCIIEPHUMEHTA, aHAITU3 €T0 PE3yIbTaTOB, YTOYHEHHE MOJICIIH.

AJITOPUTMBI U IPOrpaMMHPOBaHHe

Pa3Ouenne 3amaum Ha mnoxazagaud. BcemomorartenbHble aaropuTMbl (TIOAIPOrPaMMBL,
npouenypsl, ¢ynkuun). [lapameTpbl Kak CpeIACTBO HM3MEHEHHs pPe3ylbTaTOB pabOThI
noanporpaMmel. Pezynprar ¢pyakumn. Jlornyeckne QyHKINH.



Pexypcus. PexypcuBHBIE moanporpaMMel (Iporieypsl, GyHKIUN). Y CJIOBHE OKOHYAHHS
pekypcuu (6a3zoBble ciyyan). [Ipumenenue pekypcun it nepedopa BapuaHTOB.

CopTtupoBka MaccuBOB. BcTpoeHHBbIE BO3MOYKHOCTH COPTHPOBKH BBIOPAHHOIO SI3bIKa
nporpamMmmupoBanusa. COpTHPOBKA MO HECKOJIBKUM KPUTEPUSIM (YPOBHSM).

JIBOMYHBIH [TOUCK B yIIOPsA0YEHHOM MacCHUBe

JlBymepHble MaccuBbl (Marpuibl). OCHOBHBIE alrOPUTMBI 0OpaOOTKH JBYMEPHBIX
MaccMBOB (MaTpull): 3alOJIHEHHE JBYMEPHOTO MaccHBa CIIy4ailHBIMH YHCIaMH U C
UCTIOJIb30BaHUEM (OPMYIT; BHIYMCICHHUE CYMMBI 3JI€MEHTOB, MUHUMYMa M MakCHMyMa CTPOKH,
cTonlua, uana3oHa; MOUCK 3aJaHHOTO 3HAYCHMUS.

JluHaMHuuecKoe IMpOrpaMMUpPOBAHME. 3aJaud, PEIIaeMble C IMOMOIIbI TUHAMHUYECKOIO
IPOrpaMMHUPOBAHUS: BbIUMCIIEHUE (YHKLUMH, 3aJaHHBIX PEKYppPEeHTHOH (opMyioi; moacuer
KOJINYECTBA BAPUAHTOB, BEIOOP ONITUMAIIEHOTO PELICHHUS.

Vnpasnenne. Curnan. O6patHast cBsi3b. [lomydeHue curiaiaoB oT HUGPOBBIX AATYMKOB
(kacaHusi, pacCTOSIHHS, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcroib30BaHus IPUHLIKIIA 0OpaTHOM
CBSI3U B CUCTEMax YIPAaBJICHHsI TEXHUUYECKMMM YCTPOWCTBAMM, B TOM YHUCIIE B POOOTOTEXHHUKE.
[Tpumepbl pOOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIpaBJICHHUs IBM)KEHHEM B TPAHCIIOPTHOU
cucTeMe, CBapOYHas JMHMS aBT03aBOJa, aBTOMATU3UPOBAHHOE YIIPABIEHHE OTOIUIEHUEM JIOMA,
ABTOHOMHAs CUCTEMA YIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBI).

NudopmManrmoHHbIE TEXHOJIOTHH

VY coBHBIE BHIYMCIEHUS B JIEKTPOHHBIX Tabinnax. CyMMUPOBAHUE U MOJICUET 3HAUCHUH,
OTBEYAIOIUX 33JaHHOMY ycinoBui0. O0paboTka 601bIINX HAOOPOB JTaHHBIX.

JlnHaMu4ecKoe MporpaMMHPOBAHUE B 3JICKTPOHHBIX TaOJIHIAX.

YucieHHOe MO/IEIMPOBAHUE B JIEKTPOHHBIX Tabiuuax. YuciieHHoe pelieHre ypaBHeHU!
C IIOMOIIIbIO o00pa napamerpa. [louck onTUMaabHOrO pelIeHuUs.

Posib MHPOPMALIMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHUKH MUpPa, CTPaHbl, pETHOHA.

OTkpeiThie 0Opa3zoBaTenbHbe pecypchl. Ilpodeccun, cBsizanHbie ¢ WHPOPMATUKOH M
MH(GOPMALIMOHHBIMU TEXHOJOTHSIMU: BeO-au3aiiHep, MPOrpaMMHUCT, pa3padOTUMK MOOMIBbHBIX
IPWIOKEHUH, TECTUPOBILHUK, aPXUTEKTOP MPOrPAMMHOI0 00€CIIeYeHHUs], CIIEHUAINCT 110 aHAJIU3Y
JTAHHBIX, CHCTEMHBII a]MUHUCTPATOP.

3HAaKOMCTBO C MEPCHEKTUBHBIMU HANpPABICHUSIMH  Pa3BUTHS  MHPOPMAIIMOHHBIX
TEXHOJIOTUI (Ha MpUMepe MCKYCCTBEHHOTO MHTEIUIEKTa M MAalIMHHOTro oOyueHus). Cucrembl
YMHOI'0 TopoJia (KOMIIbIOTEPHOE 3pEHUE U aHAIU3 OOJIBIINX JAHHBIX).

INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSI YUYEBHOI'O IIPEIMETA

«MH®OPMATHKA» (YTJIYBJIEHHBIN YPOBHbD)

Nzyuenne nHpOpMATHKH Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHWs HANpaBJICHO Ha
JTOCTHKEHHE O0YJarOIIMMUCS JHYHOCTHBIX, MeTANpeIMeTHBIX U MpeJIMeTHbIX Pe3yJbTaToB
OCBOEHHsl YIeOHOTO TIpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIngHocTHLIE pPE3YyIbTAaTbl MMCIOT HAIIPABJIICHHOCTH Ha PCHICHUC 3aJiad BOCIIMTAHUA,
Pa3BUTHUSA U COLUATH3AIUN O0YYAIOIINXCS CPECTBAMU MPEIMETA.

B pesynbpraTe mszydeHuss uHQOpMaTUKH HA YpOBHE OCHOBHOTI'O OOIIET0 OOpa3oBaHUS Y
oOyuatoterocst 6yayT c(hopMUpPOBaHbI CIIEAYIONINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTpuOTHYECKOTO BOCIIUTAHHUS:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HaCJICauro, IOHUMaHHUEC 3HAYCHUA I/IH(bOpMaTI/IKI/I KaK HayKH B KMU3HH COBPEMCHHOI'O 06HICCTBa,
BJIaJICHUE TIOCTOBEPHOI MH(POpMAIHEl O MePeTIOBbIX MUPOBBIX H OTE€UECTBEHHBIX TOCTIKEHUSIX B
obmacth MHPOPMATUKU W HH(POPMAIMOHHBIX TEXHOJOTHUN, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSX 0 NU(POBON TpaHCHOPMALIUK COBPEMEHHOTO O0IIECTBA;

2) TyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

OpHUEHTAIIMS Ha MOpAJbHbIE IEHHOCTH M HOPMBI B CUTYaIlUsX HPABCTBEHHOI'O BHIOOpA,
TOTOBHOCTH OIICHUBATH CBOE MOBEACHUEC U TIOCTYIIKHU, @ TAKXKC IMOBCACHUC M IMOCTYIIKH APYTHUX



JIOJel C TMO3MLMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBHIA
IIOCTYIKOB, AKTUBHOE HENPUSITHE aCOLIMATIBbHBIX MOCTYIIKOB, B TOM uucie B IHTepHeTe;

3) rpaxk/1aHCKOTrO BOCIIUTAHUSA:

IIPEJICTABICHUE O COLMAJIBHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX OTHOILEHUN B
KOJUJIEKTHUBE, B TOM YHCJI€ B COLHUAIBHBIX COOOIIECTBaX, COOMIOACHHE MpaBui O0€30MacHOCTH, B
TOM YHMCJIC HaBBIKOB 0€30I1aCHOTO MoBeieHus B IHTepHET-Cpeie, TOTOBHOCTh K Pa3HOOOPA3HOM
COBMECTHOHM JI€ATEIbHOCTU MPU BBHINOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3334, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHMMAaHHWIO M B3aUMOIIOMOLIM B IPOLIECCE ITOU
yueOHOM 1eATeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U MOCTYIIKH CBOMX TOBapHILEH
C MO3ULIMH HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMSI IIOCIIEICTBUI MOCTYIIKOB;

4) IEeHHOCTeW Hay4YHOT'O IMO3HAHMS:

cOPMUPOBAHHOCTh ~ MHPOBO33PEHYECKUX  NPEIACTaBICHUNM 00  HHPOpMAIWH,
MH(GOPMALIMOHHBIX ~ MpoleccaXx M HMHMOPMAILMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLLIECTBEHHOW ITPAKTUKU U COCTABJISAIOUINX 0a30BYIO
OCHOBY JJIsl IOHUMaHUS CYIIHOCTH HAYYHON KapTHHBI MUPA;

UHTEepeC K OOyYCHHMIO W MO3HAHHIO, JTIO003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
€amM000pa3oBaHUI0, 0CO3HAHHOMY BBIOOPY HAMpPaBICHHOCTH U YPOBHS 00y4YEHHUS B JaIbHEUIIEM;

OBJIaJICHE OCHOBHBIMU HAaBBIKAMU HCCJIEIOBATEIIbCKON JIEATEIbHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE ONBITa, HAONIOEHUN, TOCTYIKOB U CTPEMJICHHE COBEpUICHCTBOBATh IyTH
JOCTH>KEHUS] MHIMBHIYaJIbHOTO M KOJUIEKTHBHOTO OJIaromnorydus;

chOpPMUPOBAHHOCTh ~ MH(POPMAIMOHHON  KyIbTypbl, B TOM 4YHCJI€ HaBHIKOB
CaMOCTOSITENIbHOW paboThI ¢ YUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATYpPOH, pa3HOOOpa3HBIMU
cpeacTBaMu HMH(POPMAIIMOHHBIX TEXHOJOTUH, a TAK)KE YMEHHUS CAaMOCTOSITENIbHO ONPEIENATh LEeNn
CBOETO 00YYEHUsI, CTAaBUTh M (HOPMYITHPOBATH JIJIs ce0s HOBBIE 3a7auil B y4€0e U IO3HaBaTeIbHON
JeSITeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIBHON JAESITEILHOCTH;

5) popMHupOBaHUS KYJIBTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 370pOBbI 00pa3 KU3HU, B TOM YHCJIE U 3a CYET OCBOEHHUS M COOJIOJEHHUS TpeOOBaHUI
0e30MacHOM PKCIUTyaTalluy CPEeCTB NHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPyIOBOTO BOCITUTAHUS:

MHTEpeC K NPaKTUYECKOMY M3ydeHUIo npodeccuil u Tpyna B chepax npodeccuoHanbHON
JeSITEIbHOCTH, CBSI3aHHBIX C HH(OPMATHUKON, MPOrpaMMHUPOBAHMEM U HH(DOpPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSAX HAyKH MH(OPMATHKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIM BBHIOOP M MOCTPOEHHE WHIMBHUIYalTbHON TpaekTOpUM OOpa3oBaHUS U
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX U OOILIECTBEHHBIX MHTEPECOB U OTPEOHOCTE;

7) 3KOJOrMYECKOT'0 BOCIIUTAHMS:

OCO3HaHUE II00alIbHOI0 XapaKTepa IKOJIOTHYECKUX MPOOIJIEM U ITyTEeH UX pPelIeHus, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanTanuu K U3MEHSIOLUMCS YCIOBUSM COL[UAIBHOM CpEebl:

OCBOCHHME OOYyYalOIIMMHUCS COLMAJIBHOIO OIBbITAa, OCHOBHBIX COLMAJBHBIX pOJIEH,
COOTBETCTBYIOIIMX JIEATEIBHOCTH BO3pacTa, HOPM M IMpaBuJl OOLIECTBEHHOI'O MOBEIEHUs, PopM
COLMAJIbHOM KM3HU B IpyIIax U COOOIECTBAaX, B TOM YHCIE CYIIECTBYIOIIUMX B BUPTYaIbHOM
MIPOCTPAHCTBE.

METAINPEIMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yabTaThl 0CBOSHUS 00pa30BaTENbHON MPOTrpaMMBbI 10 HH()OPMATHKE
OTPaKAalOT OBJIQJICHUE YHUBEPCATHHBIMA YYCOHBIMH JICHCTBUSAMH — TMO3HABATEJbHBIMH,
KOMMYHHUKATHUBHBIMHU, PeryJIATHBHbIMH.

OBaieHne YHUBEPCATBHBIMHU YICOHBIMI MO3HABATEIbLHBIMU I CTBUSIMH :

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS:



YMEHHE OIpeAesaTh TMOHATUS, co37aBaThb OOOOIIEHHUS, yCTaHAaBIMBATh aHAJIOTHH,
KJIACCU(UITUPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU U KIIaCCHU(UKALINU,
yCTaHaBIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKUE PACCYKIEHUS, TPOBOAUTD
YMO3aKTIO4YeHUS (MHAYKTUBHBIE, IEAYKTUBHBIE U [10 AaHAJIOTUH ) H BHIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U MPE0oOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIIA U CXEMBbI
JUTS pEIICHUS Y9eOHBIX M IMO3HABATEIHHBIX 3a/1a4;

CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHus yuyeOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIICHUS, BRIOMPATh HAaNOO0JIee TTOIXOISIIHMA ¢ Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX
KPUTEPHUEB).

2) 6a30BBIC UCCIICIOBATEIILCKIE ICHCTBUS:

(GbopMyInHUpoBaTh BOIPOCHI, PUKCUPYIOLINE Pa3pbiB MEXKIY pPEATbHBIM U KeIaTeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE U JIAHHOC;

OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIHIO, MOITYYCHHYIO B XOJ€
UCCJICI0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeHIIee pa3BUTHE MPOIECCOB, COOBITUH U HX
MOCIICACTBHSI B aHAIOTUYHBIX WJIH CXOJIHBIX CUTYAIUSX, a TAK)KE BBIABUTATH MPEAMOIOKEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) pabora ¢ uHpOopMaIUECi:

BBISBJIATH AepUIUT WH(OPMALIMU, JAHHBIX, HEOOXOJAUMBIX Ul PEIICHUS MOCTABICHHOM
3a/1a4i;

MPUMEHSTh Pa3INYHble METOJbI U MHCTPYMEHTHI NP MOUCKE U 0TOOpe MH(pOpMaluu 13
HUCTOYHUKOB C YIETOM TPEIOKCHHON YIeOHOM 3a1auu U 3aJaHHBIX KPUTEPUCB;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH HH(GOPMAIUIO
Pa3IUYHBIX BUJIOB ¥ (POPM IMPEIACTABICHUS;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (GOpMYy NpEACTaBiIeHUS HHPOPMAIUU U
WUTIOCTPUPOBATh  pelIacMble 3a/laddl  HECIOKHBIMU ~ CXEMaMH, JUarpaMMaM#, HHBIMHU
rpadguyeckuMu 00BEKTaMU M UX KOMOUHAIUSMU;

OIICHUBATH JIOCTOBEPHOCTHh WH(MOPMAITUHU 110 KPUTEPHUSIM, MPEATIOKESHHBIM YUUTEIIEM TN
c(OpMYyIIMPOBAHHBIM CAMOCTOSTEIHHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HUHPOPMALIHIO.

OBnaneHne yHUBEPCAIbHBIMU Y4€OHBIMI KOMMYHUKATHBHBIMH J1€iCTBUSIMHU

1) oOienwue:

COMOCTABNIATh CBOM CYXACHHS C CYXKISCHUSMH JPYIHX YYaCTHUKOB JHUAJOTa,
0OHapyXUBATh Pa3ININE U CXOJCTBO MO3UITHIA;

NyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  BBIIOJHEHHOTO  OMbITa  (IKCIEPHUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENTLHO BBIOMpPATh (OpMAT BHICTYIUICHHMSI C YYETOM 3a/Jay NpPE3eHTAlUd U
O0COOCHHOCTEH ayJMTOPHH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIC Y TTICHMEHHBIE TCKCTHI C
MCIIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTepUasoOB.

2) cCOBMECTHasl IeITEIbHOCTh (COTPYAHUYECTBO):

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHONH pabOThHI MpU
peIIeHHH KOHKPETHON TIPOOJIEMBI, B TOM YHUCJIC TIPH CO3/IaHUU HH(POPMAIIHOHHOTO IPOJTYKTA;

MPUHUMATD 11€Jh COBMECTHOW MH(OpPMAIMOHHON JesSTeNbHOCTH MO cOopy, 00paboTke,
nepenave, Gopmanuszanuu HHGOPMAIHH, KOJUIGKTHBHO CTPOUTH JACHCTBHS 1O €€ JOCTHIKCHHIO:
pacmpeaensTh PojH, JOTOBapUBATHCS, 00CYKIaTh MPOIIECC U PE3yIbTAT COBMECTHON paboTHI;

BBITIOJTHATH CBOKO YaCTh PAOOTHI ¢ MH(OpPMAIMEH WM WHPOPMAIMOHHBIM IPOTYKTOM,
JIOCTUTAsi KAYECTBEHHOTO Pe3y/IbTaTa Mo CBOEMY HAIPABICHUIO U KOOPIUHHUPYS CBOU JICHCTBUS C
JPYTHMH WICHAMHU KOMaHIbl;

OILICHUBATh Ka4eCTBO CBOETO BKJIaJa B 0OTHI MH()OPMALIMOHHBIN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBHS;



CpPaBHUBAaTh PE3yJbTaTbl C HCXOJHOM 3ajauell M BKJIAJ KaXIOro 4ieHa KOMaH[Ibl B
JOCTIDKEHUE PE3yNbTaTOB, Pa3leiisiTh c(epy OTBETCTBEHHOCTH M TPOSBIATH TOTOBHOCTHh K
IPEOCTaBICHHUIO 0TUETA Nepe]] IPYIIOH.

OBnazieHre yHUBEPCATbHBIMH YYCOHBIMU PeryJIAiTUBHBIMM A€l CTBUSIMU:

1) camoopranu3zanusi:

BBISIBIISIT B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX POOIEMBbI, TpEOYIOIINE PELICHHUS;

OPHEHTUPOBATbCSI B PA3IMUYHBIX IOJXOJAX K IPUHATHIO peIIeHUil (MHAMBHIYyalbHOE
IPUHSTHE PELLICHUH, IPUHATHE PELICHU B IPYIIIIE);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pPELICHMs 3a7ayd (WIM €ro 4acTh), BbIOMpATh
crnoco0 pemeHus y4yeOHOW 3amaud ¢ Y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh BBIOOP BapHAHTA PEIICHUS 3a/1a4H;

COCTaBJIATh IUIAH JEHCTBUM (IUIaH pealu3allid HaMEUEHHOro aJIrOpuTMa PpELICHMS),
KOPPEKTHPOBATH MPEJIOKEHHBIN aIrOPUTM C YYETOM IOJTYUYEHUS HOBBIX 3HAHUH 00 U3yyaeMoM
00BEKTE;

IIPOBOJIUTH BBIOOP B YCIOBUAX IMPOTUBOPEYMBON MHPOPMALIUU U OpaTh OTBETCTBEHHOCTb
3a pelleHue.

2) caMOKOHTpPOJIb (pedaeKcHs):

BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAINH U peIIeKCHH;

JlaBaTh OLIEHKY CUTYallM U IPEeJJIarath MiaH e€ U3MEHEHNUS;

YUUTHIBaTh KOHTEKCT M NPEIBUIECTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpU
peleHnH yuyeOHOM 3aauu, aJalTHPOBaTh PEIIEHUE K MEHSIOIIMMCS 00CTOSTENbCTBAM;

OOBSICHATh TPUYMHBI JOCTHKCHHS (HEJOCTH)KEHUS) PE3y/IbTaTOB HH(POPMALMOHHOM
NeSITeIbHOCTH, J1aBaTh OLIGHKY IPHOOPETEHHOMY OINbBITY, YMETh HAaXOJIUTh IO3UTHUBHOE B
MPOU3OLIEIIEH CUTYaLNH;

BHOCHUTb KOPPEKTHUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIINXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSM.

3) SMOIIMOHAIbHBIA WHTEIICKT:

CTaBUTh ce0sl HA MECTO JIPYrOro 4eloBeKa, IOHUMAaTh MOTHUBBI 1 HAMEPEHUS JIpyToro.

4) npunsTHE CEOS U IPYTHX:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT aXE B YCIOBHUSAX OTKPBITOIO
JocTymna K Ji'o0bIM 00bEMaM HHPOpMaIUH.

NPEAMETHBIE PE3YJIbTATBI ocBoenuss mnporpammbl 1o HWHPOpPMATHKE Ha
yriIyOJn€HHOM YpOBHE Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

K xoniy 06yuenus B 7 KJIACCE y oOyyatomierocst OyayT chopMUpOBaHBI YMEHUS:

JI€MOHCTPHPOBATh BJIaJIeHHE OCHOBHBIMH MOHATUAMU: MH(OpMAIHs, Iepeaaya, XpaHeHHe
1 00paboTka nH(pOpMaLIUU, AITOPUTM, UCIIOJIB30BATh UX JJISl pELICHHs YU€OHBIX U MPAKTHYECKUX
3aja4;

KOJIUPOBaTh M JIEKOAMPOBATH COOOIIEHUS MO 3aJaHHBIM IMpaBUJIaM, JIE€MOHCTPUPOBATH
NOHUMaHHMeE (MOSICHATH CYLIHOCTh) OCHOBHBIX MPUHIIMIIOB KOAWPOBAHUS HHPOPMALIUU pa3InYHON
IPUPOJIBL: YUCIOBOM, TEKCTOBOM (B PA3JIMYHBIX COBPEMEHHBIX KOAMPOBKAaX), rpaduueckoil (B
pacTpOBOM U BEKTOPHOM MPEACTABICHUH), ayIHO0, BUJIEO;

CpaBHMBATh JJIMHBI COOOIEHUH, 3allMCaHHBIX B Pa3jM4YHbIX ajihaBUTaxX, ONEPHUPOBATH
€IMHUIIAMU U3MEpEeHUst HH(POPMAITMOHHOTO 00bEMa M CKOPOCTH Nepeaayy JaHHbIX;

OLICHMBAaTh U CPAaBHUBATH DPa3MEpbl TEKCTOBBIX, IpaUUecKUX, 3BYKOBBIX (ailioB U
BUIC0(aiiNIOB;

MPUBOANTH TIPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHCHHS W Tepeladyd JaHHBIX,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

MoJiyyaTb ¥  HCHOJb30BaTh HMHPOPMAIMIO O XapaKTEPUCTHKAX IEPCOHAIBHOIO
KOMITbIOTEpPA U €r0 OCHOBHBIX 3JIeMEHTaX (IpoIleccop, ONepaTHUBHAs MaMATh, J0JTOBPEMEHHAs
naMsTh, YCTPOICTBA BBO/Ia U BHIBOJIA);



COOTHOCHUTB XapaKTEPUCTUKH KOMIIBIOTEPA € 331a4aMH, PEIIAEMbIMU C €r0 IOMOIIBIO;

BBIJICJIATh OCHOBHBIE 3Talbl B UCTOPUHM PA3BUTHS KOMIBIOTEPOB, OCHOBHBIE TEHIACHLIUU
pa3BUTHsI HH(POPMALMOHHBIX TEXHOJIOIHH, B TOM YHCIIE IN100aJIbHbBIX CETEH;

OPHEHTUPOBATHCS B HEPAPXUUECKOI CTPYKType (paiiIoBoil cucTeMbl (3aIMCHIBATh MOJTHOE
uMs (aiina (manku, Katajora), IyTh K (airy (mamke, KaTajiory) mo UMEIOIMEMYCsl OIMMCAHHUIO
(baitioBoil CTPYKTYpBI HEKOTOPOTO UH()OPMAIIMOHHOTO HOCHUTETIS );

paGotate cC (aiiloBOM CHUCTEMOM MEPCOHAIBHOIO KOMIIBIOTEpAa M O0JIAYHBIMU
XpaHWJIMIIAMU C HCIOJb30BaHWEM Trpaduveckoro uHTepdeiica: co3gaBaTth, KOMUPOBATh,
nepemMelaTh, IepeUuMEHOBBIBATh, YAAIATh U apXUBUPOBATH (ailsibl U KaTaJIoOIH;

cobmonate TpeboBaHusa Oe30macHON dKCIuTyatanuu TexHuueckux cpencts UKT, nmets
IpeCcTaBiIeHue O BIMSHUU ucnonb3oBaHus cpenctB MKT Ha 370poBbe mOsb30BaTeNs, yMeTh
OPUMEHATh METOJbl MPO(PUIAKTHKN 3a00JI€BaHUM, CBSI3aHHBIX C HCIOJIH30BAHUEM HU(PPOBBIX
YCTPOMCTB;

coOJII0IaTh CETEeBOM ATHKET, 0a30BbIE HOPMBI MH()OPMAIMOHHOW 3TUKUA M TpaBa IpH
paboTe ¢ NPUIOKEHUSAMH Ha JHOOBIX ycTpolicTBax M B VHTepHere, BbIOMpaTh Oe30IacHbIE
CTpaTEeTUH MOBEICHUS B CETH;

UCIOJb30BaTh pPa3IUYHblE CPEACTBA 3alIUThl OT BPEAOHOCHOIO IPOrpaMMHOIO
oOecnieueHus, oOecreynBaTh JIMYHYIO O€30MaCHOCTb IPU HCIOJIb30BaHUU PECYPCOB CETH
WHTepHeT, B TOM 4MCi€ 3allMIaTh NEPCOHANIbHYIO MH(OPMAIMIO OT HECAHKLMOHUPOBAHHOTO
JOCTYTIA U €r0 TOCJIEACTBHHA (pasrialieHus, MOJMEHbI, yTPaThl JAHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLMAIbHO-IICUXOJIOIMYECKUX ACHEKTOB HCIOJIb30BaHUS ceTh VHTepHer
(ceTeBasi aHOHUMHOCTH, IHU(PPOBOH CiIeN, AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJ1a);

uckath uHpopMmanmo B HMHTepHere (B TOM 4HCIE IO KIIOYEBBIM CIOBaM M IO
U300paKeHHI0 ), KPUTUYECKH OTHOCUThCS K HaAWJIEHHOM MH(OpMAaIK, 0CO3HABasi ONACHOCTh JJIs
JUYHOCTH UM 0OmIecTBa paclpoCTpaHEHHWsT BPEJOHOCHOW WH(OpMamud, B TOM YHCIE
9KCTPEMHUCTCKOI0 ¥ TEPPOPUCTUYECKOIO XapaKTePa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCIOJIb30BAaTh COBPEMEHHBIE CEPBHUCHI MHTEPHET-KOMMYHUKaLUH, HU(PPOBbIE CEPBUCHI
rOCyJapCTBEHHBIX YCIYT, HU(PPOBBIE 00pa30BaTeIbHBIE CEPBUCHI;

pacKpbIBaTh CMBICH TMOHSATHHA <«UCHOJHUTENbY, «aJITOPUTM», «IIPOTrpaMMay, MOHUMAs
pa3HUILYy MEXIY YIOTPEOICHNEM STUX TEPMUHOB B OOBIZICHHOW peud U B MHPOPMATHKE;

OIMCBIBATh AJITOPUTM DPELICHUs 33Ja4Yl Pa3IMYHBIMU CIIOCOOaMM, B TOM YHCIIE B BHUJE
0JI0K-CXEMEL;

pa3buBaTh 3a/laud Ha I0/133]1a4d, COCTABJIATh, BHIMOIHATH BPYYHYIO U HAa KOMIIBIOTEpPE
HECIIO)KHBIE AITOPUTMBI C MICTIOJIb30BaHUEM BETBIICHHIA, INKIIOB M BCTIOMOTATEIBHBIX aIlTOPUTMOB
JUIs yIIpaBJI€HUs HCIIOJTHUTENSIMU, TAKUMHU Kak Pobot, Yepenamka, UepTEKHUK;

MPEJCTaBIATh PE3yAbTATHl CBOEH JEATENFHOCTH B  BUAE CTPYKTYPHPOBAHHBIX
WITIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEIUMHBIX Npe3eHTalui, AEMOHCTPUPYS BllajieHUE
YMEHUSMHU ¥ HaBBIKAMHU WCIIOJIH30BaHUS WHPOPMAMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUN
JUIS TIOMCKa, XpaHeHHs, oOpabOTKM M TepeJadyd W aHalu3a pa3jInYHbIX BHUJOB HH(MOpMAaIMH,
dbopMHupoBaTh TUYHOE UHPOPMAITMOHHOE MPOCTPAHCTBO.

K xonny o6yuenus B 8 KJIACCE y oGyuaromierocst 6yayT chopMUpOBaHbl yMEHUSI:

MOSICHATH PA3IMUUs MEXKAY MO3UIIMOHHBIMU M HEMO3ULIMOHHBIMUA CUCTEMaMH CUHUCIICHHUS;

3alMCBhIBaTh, CPABHHUBATH W TIPOM3BOJNTH apH()METHUECKUE OMNEepali HaJ IIEITBIMH
YHCIaMU B TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS,

OTIEpPUPOBATh TIOHATHSIMH «BBICKAa3bIBAHHEY», «JIOTHYECKAs OIEpaIHs», «JIOTHIECKOe
BBIpa)KEHUEY;

3alMCBHIBAaTh JIOTHUECKUE BBIPAKEHUS C HCIIOJIIb30BAaHHEM JW3BIOHKINH, KOHBIOHKIIHY,
OTPHIIAHUS, UMIUIMKALUN U SKBUBAJICHIMH, ONPEACNATh UCTUHHOCTD JIOTMUECKUX BBIPayKEHHM
NIPY U3BECTHBIX 3HAYCHUSIX UCTHHHOCTH BXOSAIINX B HETO TIEPEMECHHBIX;



CTPOUTH TaOMUIBl MUCTHUHHOCTH MJI JIOTUYECKUX BBIPAKEHHUM, CTPOUTH JIOTUYECKUE
BBIPa)KEHUS 110 Ta0JINIIaM UCTHHHOCTH;

YIOPOIIATH JOTMYECKHE BHIPAKEHUS, UCTIONb3YsI 3aKOHBI AJIre€OphI JIOTUKU;

IIPUBOJUTH IIPUMEPHI JIOTHUECKUX 3JIEMEHTOB KOMITIBIOTEPA;

YMETb BBIOMPATH MOIXOISIINMI aJrOpUTM I PEILICHUS 3a]auu;

OIEpUpPOBaTh IOHATUSMM: IIE€PEMEHHAs, TUI JaHHBIX, OIEpalus [PUCBAUBAHUSA,
apuMeTHyecKue M JIOTUYECKUE OIEpalliy, BKIIOYas OINEpaluy IeIOUHUCICHHOIO JIEJICHUS U
ocTaTKa OT JIEJICHHUS];

UCIIOJIb30BaTh KOHCTAaHTbl M IMEPEMEHHBIC PA3JIMYHBIX THUIOB (YUCIOBBIX — HENBIX U
BELIECTBEHHBIX, JIOTUYECKUX, CAMBOJIBHBIX ), @ TAKKE COIEPIKALIUE UX BBIPAXKEHUS, UCIIOIb30BaTh
orepaTop MpUCBauBaHUS;

3aMKChIBATh JIOTHYECKUE BBIPAXKEHUS HA U3Y4aeMOM SI3bIKE IIPOTPaMMHUPOBAHUS;

aHAJIM3UPOBATH MPEAJIOKEHHBIE aJITOPUTMBI, B TOM YHUCJIE ONPEAEIATh, KAKUE Pe3yabTaThl
BO3MO>KHBI IIPY 33JaHHOM MHO>KECTBE MCXOJHBIX 3HAYEHUM, ONPEAEIATh BO3MOKHBIE BXOHbBIE
JaHHbIE, IPUBOSIINE K ONPECIEHHOMY PE3yJIbTaTy;

CO3/1aBaThb M OTJIAXKUBATh IIPOIPaMMbl Ha COBPEMEHHOM SI3BIKE IPOrpPaMMHUpPOBAHUS
obmiero HazHaueHus (Python, C++, Java, C#), peanu3ymoiiye anropuTMbl 00pabOTKH YHCIOBBIX
JTAaHHBIX C HUCIIOJIb30BAHUEM BETBJICHUH (HAXO0XJAEHWE MUHUMYyMa U MakKCUMyMa U3 ABYX, TPEX U
YeThIPEX YKCel, PellieHUue KBaJPaTHOTO YPaBHEHUS, UMEIOILIErO BEIECTBEHHbIE KOPHHU);

CO3/1aBaThb M OTJIAXKUBATh IPOrPaMMbl Ha COBPEMEHHOM SI3bIKE IMPOTrpaMMHPOBAHUS
o0mIero Ha3HaYeHUs W3 MPUBENEHHOTO BBIIIE CIUCKA, PEAM3YIOLIUE AITOPUTMBI 00pabOTKU
YHCJIOBBIX JIAHHBIX C UCIIOJIb30BAaHUEM LIUKJIOB C IEPEMEHHOM, LIMKJIOB C YCIOBUAMH (QJITOPUTMBI
HAXOXJICHHUA HauOonbplIero oOWero JenuTens ABYX HaTypalbHBIX 4YHCET, IPOBEPKHU
HaTYpaJIbHOT'O YUCJIa Ha IIPOCTOTY, Pa3IokKEHHs HATypaJbHOIO YMCIIAa HA IPOCThIE COMHOXKUTENH,
BbIIETICHHS IU(P U3 HATYPAILHOTO YUCIA);

CO3/1aBaTh M OTJIAXKUBATh IPOrpPaMMbl Ha COBPEMEHHOM $3bIKE MPOTPaMMHUPOBAHUS
o0mIero Ha3HaYeHUs W3 MPUBEIEHHOTO BBIIIE CIUCKA, PEAM3YIOLIUE AITOPUTMBI 00pabOTKU
MIOTOKA JJAHHBIX (BBIYMCIICHUE KOJIMYECTBA, CyMMBI, CPETHEr0 apH(PMETHIECKOT0, MUHIMAJIHLHOTO
U MaKCHMAaJIbHOTO 3HAYEHHI AJIEMEHTOB YHCIIOBOM MOCIEIOBATEIBHOCTH, YIOBIECTBOPSIOMINX
3a/ITaHHOMY YCJIOBHIO);

co3JlaBaTb M OTJ@XWBaTh MPOTPaMMbl Ha COBPEMEHHOM SI3bIKE€ MPOTrPAMMHUPOBAHMS
o0mIero Ha3HAYeHWs] U3 MPUBEIEHHOTO BBILLE CIUCKA, PEAIM3YIOLIUE aIrOPUTMBI 00pabOTKU
CHUMBOJIbHBIX JIaHHBIX (TIOCUMBOJIbHAsI 00pab0TKa CTPOK, HOJACUET YaCTOThI MOSBICHHS CUMBOJIA B
CTpOKE, UCTOJIb30BaHNE BCTPOCHHBIX (PYHKLUHN A1 00pabOTKHU CTPOK);

Co3/1aBaTh U OTJIAXHUBATh MPOTPAMMBI, PEaIU3YIONINE TUIIOBBIE aJITOPUTMBI 00pabOTKH
OJIHOMEPHBIX YHCJIOBBIX MAacCHBOB, Ha OJTHOM U3 SI3bIKOB MPOTPaMMHUPOBAHUS U3 MPUBEAEHHOTO
BBIIIIE CMMCKA: 3aMOJHEHUE YHCIOBOTO MAacCHBA CIIyd4allHBIMH YHMCIaMH, B COOTBETCTBHU C
dbopMyIoil win nyTéM BBOJIA YUCEl, TMHEWHBIN OUCK 33JaHHOT0 3HAYEHUS] B MaCCUBE, MOJICUET
DJIIEMEHTOB MACCHBA, YJIOBJIETBOPSIIOIIMX 33aJaHHOMY YCJIOBHIO, HAaxOXICHHE CyMMBI,
MUHUMAaJIBHOTO ¥ MAKCUMAaJIbHOTO 3HAaYEHUI 2JIEMEHTOB MacCHBa;

UCIOJb30BaTh 3JIEKTPOHHBIE TAaOMUIBl A 00paOOTKH, aHajdM3a W BHU3YyAIHU3aLUU
YHUCIIOBBIX JAHHBIX, B TOM 4YHCJ€ C BBIJCJIIEHHEM JAMAaNa3oHa TaOMUIbl U YINOPAI0YMBAHHUEM
(COpPTHPOBKOIL) €ro 31€eMEHTOB;

CO3/1aBaTb M TPUMEHATh B JJEKTPOHHBIX Talbiaumax Qopmynsl uis pacdy€roB C
UCTOJIb30BAaHUEM BCTPOCHHBIX apH(MeTHdecKux (QyHKIMHA (CyMMHpPOBAHHE, BBIYHCICHUE
CpeIHero apu(PpMETHIECKOT0, MOUCK MAKCUMAJIFHOTO 1 MUHUMAJILHOTO 3HAYEHHU ), A0COIOTHOH,
OTHOCHUTEJIBHOM U CMEIIAHHOMN a/ipecaliii.

K koniy o6yuenus B 9 K/NIACCE y oGyuaromerocst OyyT copMHUpOBaHbI YMEHHUS:
JIEMOHCTPHPOBATH BIIAJICHUE MOHITUSIMHU «MOJIEIbY, «MOJEIIMPOBAHUE». PACKPBIBATh MX
CMBICIJI, ONIPEIEIIATh BUIbI MOJIENIEH, OLIEHUBATh COOTBETCTBHE MOJIEINA MOJCIUPYEMOMY OOBEKTY



U LeJNAM MOJEIMPOBAHUS, MCIOJIB30BaTh MOJEIUPOBAHME JUIsI PpEIIEHUs Y4eOHBIX U
IPAKTUYECKUX 3a7au;

co3llaBaTh OJHOTAOIMYHYIO 0a3y JaHHBIX, COCTaBJIATH 3alpochl K 0a3e JaHHBIX C
IIOMOIIbIO BU3YAJIbHOTO PEJAKTOPA;

JI€MOHCTPUPOBATh BJIaJICHUE TEPMHUHOJIOTHEH, CBSI3aHHOH ¢ rpadamu (BepuinHa, pedpo,
NyTh, JUIMHA pedpa U MyTH) U AePEeBbsIMH (KOPEHB, JIUCT, BEICOTA JIEPEBA);

UCIOJIb30BaTh Ipadbl U AEPEBbs AJI MOJEIUPOBAHUS CUCTEM CETEBOW U MepapXHUecKon
CTPYKTYpbI, HAXOIUTh KpaT4allIMi MyTh B 3aJaHHOM Tpade, BBIYMCIATH KOJMYECTBO IyTEH
MEXIy JBYMs BepIIMHAMHM B HAIpPaBICHHOM AalMKJINYeCKOM rpade, BBINOIHATE Iepedop
BapHaHTOB C [IOMOILBIO JIEPEBA;

CTPOUTB HECJIOKHBbIE MATEMAaTHUECKUE MOJIENIN U UCIOJIb30BaTh UX Ul PEILIEHHs 3a/1ad C
IIOMOUIbI0 MAaTEMaTUYECKOr0 (KOMIBIOTEPHOTO) MOJEIMPOBAHUS, IOHUMATh CYLIHOCTh 3TaIlOB
KOMITbIOTEPHOI'0 MOJIEIMPOBaHUs (IIOCTAHOBKA 3aJlaud, IOCTPOEHHE MAaTeMaTHYeCKOH MOJENH,
IIporpaMMHasi peajin3alusi, TECTUPOBaHUE, IPOBEACHUE KOMIIBIOTEPHOTO SKCIIEPUMEHTA, aHAIU3
€ro pe3yJbTaToOB, yTOUYHEHUE MOJEIH);

pa3duBaTh 3a7a4 HA M0J[33]]a4H; CO3/IaBaTh U OTIAKUBATH MIPOrPaMMbl Ha COBPEMEHHOM
A3bIKE IporpamMmupoBaHus obmiero HasHaueHust (Python, C++, Java, C#), peanusyrouue
QITOPUTMBI  00pPaOOTKH YHCIOBBIX JaHHBIX C HCIIOJIB30BAaHHEM MOIIPOrpaMM (IIpOLenyp,
yHKIHiT);

COCTaBJIATh U OTJIAXXUBATh IPOIPaMMbl Ha COBPEMEHHOM S3bIKE€ INPOrpaMMHPOBAHUS
o0111ero Ha3HaYeHUs U3 MPUBEIEHHOIO BbIIIE CIIUCKA, PEATM3YIOLINE HECI0KHbIE PEKYPCUBHbBIE
AJIITOPUTMBI;

COCTABJIATh M OTJQXUBaThb NPOTrPaMMbl Ha COBPEMEHHOM S3bIKE MPOrPaAMMHUPOBAHMS
o01Iero Ha3HaueHUsl U3 MPUBEAEHHOTO BBIIIE CIHMCKA, PEAU3YIOLIUE aJrOPUTMbI COPTUPOBKU
MacCHBOB, JBOMYHOI'O TIOMCKA B YIOPSIOYEHHOM MaCcCHUBE;

COCTaBJIATh U OTJIAXKUBATh IPOrpPaMMbl Ha COBPEMEHHOM S3bIKE MPOTrPaMMHUPOBAHUS
o011ero Ha3HaueHWsI U3 NPUBEAEHHOTO BBINIE CIHUCKA, PEATU3YIOLINME OCHOBHBIC AJITOPUTMBI
00pabOTKM JBYMEPHBIX MAacCHBOB (MATpHII): 3allOJIHEHHE JBYMEPHOTO MacCHBa CIIy4ailHBIMHU
YUCIAMU U C HCIOJb30BaHHEM (HOPMYJ, BBIYMCICHHE CYMMBbI 3JIEMEHTOB, MAKCHUMaJIbHOIO U
MUHUMAaJIBHOT'O 3HaYEHHUH 3JIEMEHTOB CTPOKH, CTOJIONA, 1hana3oHa, MOMCK 3aJaHHOT0 3HAYCHHUS;

COCTaBJIATh W OTJIAXUBATh IIPOIPaMMbl Ha COBPEMEHHOM S3bIKE INPOTrPaMMHPOBAHUS
o0lIero Ha3HA4YeHWs W3 NPUBEIEHHOTO BBIIIE CIHCKA, PEANTHU3YIOIIUE MPOCTbIe MTPUEMBI
JUHAMHYECKOI0 IPOrpaMMHUPOBAHNS;

BBIOMpATh CIOCOO MpEICTaBICHUs JaHHBIX B COOTBETCTBMM C IIOCTABJIEHHOM 3ajaueit
(Tabmuibl, cXeMbl, rpadUKu, AUArpaMMbl) C UCIIOJIb30BAaHHUEM COOTBETCTBYIOIINUX MPOTrPAMMHBIX
cpencTB 00pabOTKH JIaHHBIX;

UCIOJIb30BATh /ISl 00pabOTKM JaHHBIX B AJIEKTPOHHBIX TaOIMIAX BCTPOCHHBIE (YHKIIMU
(cymmMupoBaHUE U MOJACUET 3HAYEHHH, OTBEUYAIOLINX 3a/JaHHOMY YCJIOBHIO);

UCIOJIb30BaTh YHMCIEHHBIE METOJbl B 3JIEKTPOHHBIX TAaOMUIAX A PELIeHUs 3a/1ad U3
Pa3HBIX NPEIMETHBIX 00JaCTeH: YMCIEHHOTrO MOJEIUPOBAHUS, PEIICHUsS YpaBHEHUIN U MOHCKA
ONTUMAJIBHBIX PEILEHHIA;

pa3pabarbiBaTh BEO-CTPaHHUIIbI, COAEPIKALUE PUCYHKH, CIIUCKU U THUIIEPCCHUIKH;

OPUBOANUTH TpHUMEpbl chep NpodecCHOHANbHON  JEATeNbHOCTH, CBSA3aHHBIX C
MH(OPMATUKOH, IpOrpaMMHUPOBaHUEM u COBPEMEHHBIMH MH(}OPMALIMOHHO-
KOMMYHHUKAIIHOHHBIMHU TEXHOJIOTUSIMHU;

MPUBOJIUTL TPUMEPHI TEPCHEKTUBHBIX HANpPaBIE€HUN pa3BUTUA WHGOPMAIIMOHHBIX
TEXHOJIOTHH, B TOM YHCJI€ UICKYCCTBEHHOTO MHTEIJIEKTAa U MAITMHHOTO 00Y4EHUS;

pacrno3HaBaTh IONBITKM W TPEIyNpexXJIaTh BOBJICUEHHE ce0s M OKPYXKAIOUUX B
JIECTPYKTUBHBIE U KPUMHUHAJIbHBIE (POPMBI CETEBON AKTHBHOCTU (B TOM YHCIE KHOEpOYJUIMHT,
(GummHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue paznenoB u tem | Komnuectso DnexTpoHHbIe (ITUPPOBHIC)
/1 IPOTPAMMBEI 4acoB 00pa3oBarebHbBIC PECYPCHI
Paznen 1. llnpposas 14
IPaMOTHOCTh
1.1. | KomnbsloTep - yHUBEpcaIbHOE 5 https://lesson.edu.ru/905/07
YCTPOWCTBO 00paOOTKH JaHHBIX
1.2. | IIporpamMMbl U JaHHBIE 7 https://lesson.edu.ru/905/07
1.3. | KomnerotrepHsie cetn 2 https://lesson.edu.ru/905/07
Paznen 2. Teoperuueckue 11
OCHOBBI MH()OPMATHKH
2.1. | Uadopmanus u 2 https://lesson.edu.ru/905/07
UH(OPMAITMOHHBIE TIPOLIECCHI
2.2. | llpencraBnenue nHGOpPMAITUH 9 https://lesson.edu.ru/905/07
Paznen 3. Anropurmsbl 1 24
NMPOrpaMMHPOBAHHE
3.1. | McronHATEIH U aJTOPUTMBI. 16 https://lesson.edu.ru/905/07
AJNTOPUTMUYECKHE KOHCTPYKITHH
3.2. | Komnbrotrepnas rpaduka u 8 https://lesson.edu.ru/905/07
aHMMAaITUs
Paznen 4. Unpopmanmonnbie 15
TEXHOJIOTHH
4.1. | TekcTOBBIE JOKYMEHTHI 7 https://lesson.edu.ru/905/07
4.2. | KomnslotepHast rpaduka 4 https://lesson.edu.ru/905/07
4.3. | MynprumMenuitHble Tpe3eHTaINN 4 https://lesson.edu.ru/905/07
[ToBTrOpeHwue 4
O0111ee KOJIMYeCTBO YacoB 68
8 KVIACC
No HaumenoBanue paznenoB u tem | KomndectBo DneKkTpoHHbIE (IUPPOBHIE)
n/m POTPaMMBI 4acoB o0pa3oBareIbHbIE PECYPChI
Pasnen 1. Teoperuueckue 20
OCHOBbI HH()OPMATHKH
1.1. | Cuctemsl cuucieHus 10 https://lesson.edu.ru/905/08
1.2. | DneMeHThl MareMaTuyeCcKon 10 https://lesson.edu.ru/905/08
JIOTUKHU
Pa3gen 2. Airoput™Msl U 34
NMporpaMMHpOBaHUe
2.1. | SI3bIK mporpaMMHUpPOBAHHUS 34 https://lesson.edu.ru/905/08
Paznen 3. Undopmanuonnbie 10
TeXHOJIOTHH
3.1. | DnekTpoHHbIE TAOIUIIBI 10 https://lesson.edu.ru/905/08
IToBTOpEHne 4
O6111ee KOJIMYECTBO YacoB 68
9 KJIACC
No HaumenoBanue paznenoB u tem | KonudecTBo DneKTpoHHbIE (LTHPPOBHIC)
/11 TPOTPAMMBI 4acoB o0pa3oBareIbHbBIE PECYPCHI
Paznen 1. Hudposas 14

TPaMOTHOCTD




Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)

n/n IPOTPAMMBEI 9acoB o0Opa3oBareIbHBIC PECYPChI

1.1. | I'moGanbHas cets HTEpHET M 10 https://lesson.edu.ru/905/09
cTpareruu 0e30MacHOTOo
TOBEJICHHS B HEW

1.2. | PaGora B mH(DOpMAIMIOHHOM 4 https://lesson.edu.ru/905/09
MIPOCTPAHCTBE
Pazjen 2. TeopeTnueckue 12
OCHOBBI HH()OPMATUKHU

2.1. | MonenupoBaHHE KaK METO]I 12 https://lesson.edu.ru/905/09
MIO3HAHMS
Pazjien 3. AsiropuTmbl U 28
NMpPorpaMMHpPOBaHUE

3.1. | Pa3zpaboTka aqropuTMoB U 24 https://lesson.edu.ru/905/09
IporpaMm

3.2. | Yopasnenue 4 https://lesson.edu.ru/905/09
Pa3nen 4. UngopmaniuoHHbIe 10
TEXHOJIOTHH

4.1. | DieKTpOHHBIE TAOIUIIBI 8 https://lesson.edu.ru/905/09

4.2. | MadopmaimoHHbIE TEXHOIOTHUU B 2 https://lesson.edu.ru/905/09
COBPEMEHHOM O0IIIEeCTBE
O011ee KOJTMYECTBO YaCOB 68

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS

OCHOBHOWM OBPA30OBATEJILHOM ITPOI'PAMMBbI

B denepanbHbIX W peruoHaIbHBIX MPOIEAYpax OLEHKH KadecTBa 0Opa3OBaHM
UCIIOJIB3YeTCs MepeueHb (KoaupuKaTop) pacpeIeIeHHbIX 110 KJIaccaM MPOBEPSEMBIX TPEOOBaHU
K pe3yJbTaraM OCBOCHHS OCHOBHOH 00pa3oBarelbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
06pa30BaHI/I}I " 3JICMCHTOB COACPIKAHUA 110 I/IH(I)OpMaTI/IKe.

7 KJIIACC
Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbpTarta
1 ITo Teme «lludpoBas rpaMOTHOCTBH
1.1 [TosicHsTH HA  TpUMepax CMBICT TTOHATHHA «uH(pOpMaLIU»,

«HGOPMAIIMOHHBIA TPOIECC», «0O0paboTka HHGOPMAINNY, «XpPAHCHUE
nH(pOpMaIUNy, «repefada HHHOPMaIUN»

1.2 [IpuBOoIMTE TpUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUS M IEeperadu
MH(OPMaLIMHU, CPABHUBATH MX KOJMUYECTBEHHbIE XapaKTEPUCTUKH
1.3 [Tony4date 1 ucI0NB30BaTh HHPOPMALUIO O XapaKTEPUCTUKAX IEPCOHATILHOTO

KOMITbIOTEPA U €r0 OCHOBHBIX JIEMEHTAaX (IIPOLeCccop, ONepaTUBHAs MAMSTh,
JIOJITOBpEMEHHasl MaMATh, YCTPOHCTBA BBOJA - BBIBOJIA)

1.4 CoOTHOCUTH XapaKTEPUCTUKH KOMIIBIOTEPA € 3a/la4aMHM, PEIIAEMBIMHU C €T0
OMOILBIO

1.5 OpueHTHpOBAaTbCA B HEpPapXHUECKOW CTPYKType (aillloBo CHUCTEMBI
(3anuchIBaTh MoJHOE MM (aiina (kataiora), myTh K ¢ainy (karaiory) mno
HUMEIOLIEMYCS ONMCAHUIO daitnoBoit CTPYKTYpBI HEKOTOpOTO
MH(OPMAaIIMOHHOT'O HOCUTENSI)

1.6 PaGorate ¢ (¢ailnoBoil cucTteMOl MEPCOHATBLHOTO KOMIbIOTEpAa C
UCIOJIb30BaHUEM Tpaduueckoro HHTepdeiica: co3aaBarh (KOMHPOBATH,




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

nepeMeniaTb, IMEePEeMMEHOBBIBATh, YIAIATh W apXUBHPOBaTh Gailibl U
KaTaJor'u, UCII0JIb30BATh AaHTUBUPYCHYIO IPOrpaMMy)

1.7

Uckate undopmanuio B UuTepHere (B TOM 4ucie MO KIIOYEBBIM CIOBaM, 110
M300paXEeHHUI0), KPUTHYECKH OTHOCHUTHCA K HaWJeHHOW wuH)opmammu,
OCO3HaBaTh OMNACHOCTh JJISi JIMYHOCTU W OOIIECTBA pacHpOCTPaHEHUS
BPEIOHOCHON  uWH(pOpManuu, B TOM YHUCIE OKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTIO XapaKTepa

1.8

[ToHMMaTh CTPYKTYPY aJIpECOB BeO-PeCypcoB

1.9

Hcmons30BaTh COBPEMEHHEBIC CEPBHCEHI I/IHTepHeT-KOMMYHI/IKaL[I/Iﬁ

1.10

Cobmronate TpeOoBaHMS 0€30MACHON SKCIUTyaTallid TEXHUYECKHX CPENCTB
MH(OPMAIIMOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHUIl, COOI0IaTh CETEBON
3THKeT, 0a30Bble HOPMBI MH(POPMALMOHHON STHKH M IpaBa Npu pabore c
NPUIOKEHUSAMH Ha JIIOOBIX ycTpoiictBax u B MHTepHere, BbIOMpaTh
Oe3omnacHbIe CTpaTCrun NOBCACHUSA B CCTU

HpI/IMeHHTb MCTOABI HpO(l)I/IJ'IaKTI/IKI/I HCTAaTUBHOI'O BJIMAHUA CPCACTB
I/IH(l)OpMaLII/IOHHI)IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha 310pPOBbLC
I10JIB30BAaTCIA

ITo Teme «TeopeTI/IquKHe OCHOBBI I/IH(bOpMaTI/IKI/I»

KomupoBaTth © JeKOIUpOBATH COOOMICHHSI IO 3aJaHHBIM IIpaBUIIAM,
JIEMOHCTPUPOBATh [OHUMAaHUE OCHOBHBIX TMPHHLUIIOB  KOAWPOBAHUS
UHGOPMALIUU Pa3IMYHON IPUPOABI (TEKCTOBOH, TpaiuecKoi, ayAno-)

2.2

CpaBHMBaTh JUIMHBI COOOIIEHWH, 3aIMCAHHBIX B pa3jIM4yHbIX ajl(aBUTaX,
OTIEpPHPOBATH SAMHULIAMH U3MEPEHHS THPOPMALMOHHOTO 00beMa U CKOPOCTH
nepefadn JaHHbIX
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OrneHuBaTh M CPaBHUBATH pa3MEpbl TEKCTOBBIX, IPapHUECKUX, 3BYKOBBIX
(aiinoB u Buacodaition

ITo reme «MHpOpMaLIMOHHBIE TEXHOIOTHH

3.1

HpeI[CTaBJ'I}ITB PE3YyIbTAaThI CBOEH ACATCIBHOCTH B BUJAC CTPYKTYPUPOBAHHBIX
HITIOCTPUPOBAHHBIX JOKYMCHTOB, MYJ'II)TI/IMGI[I/II\/JIHBIX HpCSCHTaHI/Iﬁ

8 KVIACC

Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

IIpoBepsiemble IpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs

1

ITo Teme «TeopeTqucxne OCHOBBI I/IH(I)OpMaTI/IKI/I»

1.1

[losicHATE Ha  mOpHUMepax  pas3iinuusg  MEXAY
HEMO3ULIMOHHBIMU CUCTEMAMU CYUCIICHUS

IIO3UIITMOHHBIMHU n

1.2

3anuchiBaTh M cpaBHUBaTh Lenble unuciaa or 0 mo 1024 B pasnuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUMCICHUS (C OCHOBaHUAMH 2, 8, 16), BBINOIHATH
aprudMeTHYECKHe Oneparuy HaJ HUMHU

1.3

P ACKPbIBAaTh CMBICIT MMOHATHM «BBICKA3bIBAHUC), <«JIOTHYCCKAA OIICpalusi»,
JIOTHYCCKOEC BBIPAKCHUEC)

1.4

3anuchIBaTh JIOTHYECKHE BBIPpAXKCHUA C HUCIHOJB30BAHUCM JU3BIOHKIHHU,
KOHBIOHKOUKM W  OTpUIaHUA, OnmpeaciiTb HUCTHUHHOCTb  JIOTUYCCKHX
BLIpa)KeHHfI, €CJIM HM3BCCTHBI 3HAYCHHUA HWCTHHHOCTHU BXOIAIIMX B HETO
NEPEMCHHEBIX, CTPOUTH Ta6J'II/IIIBI UCTUHHOCTH AJIA JJOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

ITo Teme «ANTOPUTMBI M IPOIPAMMHUPOBAHKEY

2.1

P ACKPbIBATh CMBICJI TIOHSTUMN (UCHOJHUTCIIbY, «AJITOPUTM», «IIPOTpaMMa»,




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

NOHUMAsl Pa3HUILy MEXIY YINOTpPeOJIEHHEM 3THX TEPMHHOB B OOBIICHHOM
peuu ¥ B ”HPOpPMATHKE

2.2

OnuceiBaTh ANTOPUTM PEIICHHS 33Ja4d PAa3IMYHBIMUA CIIOCOOAMH, B TOM
YHUCIIE B BUIIE OJIOK-CXEMBI
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COCT&BJ’IHTB, BBIIIOJIHATDh BPYYHYIO U HA KOMIIBIOTEPEC HECIIOXKHBIC AJITOPUTMBI
C MCIIOJIb30BAaHUEM BETBJIICHUI U [UKJIOB U YHpaBJICHUA UCITOJTHUTCIAMU
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Hcmonp30BaTh KOHCTAHTHI U IEPEMCHHEBIC PAa3JIMYHBIX THUIIOB (LII/ICJ'IOBBIX,
JJOTHUYCCKHUX, CI/IMBOJIBHLIX), a TakKXKC COACpXKalMUMe HUX BbIPAKCHUA,
HCIIOJIb30BATh OIICPATOP IPHUCBAUBAHUA

2.5

Hcnonb3oBarh mpu pazpaboTKe MporpamMm JIOTUYECKUE 3HAYCHUS, Onepaliuu
Y BBIPQXKCHUSI C HUMU

2.6

AHaJ'II/ISI/IPOBaTI) MMPEATIOKECHHBIC AJITOPUTMBI, B TOM YHUCJIE OIIPEACIIATE, KAKHE
PE3YJIbTAThl BO3MOXKHBI ITPU 3aJaHHOM MHOKCCTBC MCXOAHBIX 3HAYCHMI

2.7

CozpmaBaTe W OTH@XMBAaTh MpPOrpaMMbl Ha OJHOM M3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackamp, Java, C#, IIkonpHbIi
AnroputMuyeckuii  SI3bIK), peanu3yroIlue  HECIOXKHBIE  aJIrOPUTMbI
00pabOTKM YMCIIOBBIX JAHHBIX C MCIIOJH30BAaHUEM LUKIOB M BETBICHUH, B
TOM 4YHCJIE PEaTU3YIOLIMe MPOBEPKY AEIMMOCTH OJHOIO IIeJIOr0 4Mcia Ha
Jpyroe, MpOBEPKY HATYPaJbHOTO YHCIa HA MPOCTOTY, BBIACICHUS H(p U3
HaTypaJbHOTO YHUCIIa

9 KVIACC

Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

IIpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHS OCHOBHOMN
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

ITo treme «l{udpoBasi rpaMOTHOCTHY

1.1

Hcnonp30BaTh  COBpEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHKAIIMOHHBIE CEPBHCHI, OOJIaYHble XpAHMWJIWINA JAaHHBIX, OHJIAWH-
IIpOrpaMMbl (TEKCTOBbIE U IpaduyuecKkue pelrakTophl, Cpenbl pa3paboTKH) B
y4eOHOH U NOBCEHEBHOM NESITEIbHOCTH

1.2

[TpuBoaUTE NpUMEpHl MCHOIB30BAHUS TE€OMH(POPMAIIMOHHBIX CEPBHCOB,
CEpBUCOB T'OCYJApCTBEHHBIX YCIIyT, 00pa30BaTelIbHbIX CEPBUCOB MHTEpHEeTa
B y4e€OHON U OBCETHEBHOU JESITEIbHOCTH

1.3

Hcnonp30Barh  pasiauyHble  CpeACTBA  3alIUTBI  OT  BPEAOHOCHOTO
MIPOTrPaMMHOTO OOECIEUEeHHS, 3allMINaTh MEPCOHATBHYI0 MH(POPMALIUIO OT
HECAaHKI[MOHMPOBAHHOTO JOCTylla M €ro TOCIHeACTBHMA (pa3rialieHus,
MOJMEHBI, YTPAaThl JaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKUX H
COLMAIIBHO-TICUXOJIOTUYECKUX ACIIEKTOB HCIIOJIb30BaHUs ceTh HTepHer
(cereBasi aHOHUMHOCTh, ITM(POBOM CleNl, AyTEHTUYHOCTh CYOBEKTOB U
PECYPCOB, OIIACHOCTHh BPEJOHOCHOT'O KOJa)

1.4

Pacnio3HaBaTh MONBITKY U IPEAYIPEXIAaTh BOBICUCHHE CE0sl U OKPYKAIOIINX
B JICCTPYKTUBHBIE M KPUMHHAIBGHBIE (DOPMBI CETEBOW aKTHBHOCTH (B TOM
yuciae KuOepOyITHHT, (PUIITHHT)

ITo reme «Teopernyeckre OCHOBbI HHHOPMATUKH»

2.1

PackpbIBaTh CMBICT TOHATHH «MOJAETBY», «MOJECIUPOBAHHEY, OINpPENeNiTh
BUJIbI MOJI€JIEH, OLIEHUBATh aJIEKBATHOCTh MOJIEIH MOJEIUPYEMOMY OOBEKTY
U 1IEJIIM MOJIETTMPOBAHUs

2.2

Hcnonws3oBath rpadsl U AepeBbs ISl MOJAEIHPOBAHUS CHUCTEM CETEBOM U
UEePapPXUUECKOM CTPYKTYpPbI, HAXOAUTh KpaTyalinii myTh B rpade




Kon

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

pe3yJiprara

3

ITo TeMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHUE

3.1

Pa3buBarp 3amaum Ha MOJ3aJaud, COCTABIATH, BBINOJIHATH BPYUYHYIO U Ha
KOMIIBIOTEPE HECJIOKHBIE AITOPUTMBI C UCIIOJIb30BaHUEM BETBIICHUH, LINKJIOB
Y BCIIOMOT'aTEJIbHBIX AJITOPUTMOB JUIsl YIPABJICHUS UCIIOJIHUTEISIMU

3.2

CocTaBisTh U OTJIAXKUBATH IPOrPAMMBI, PEATU3YIONINE TUIIOBbIE AJITOPUTMBI
00pabOTKM YHMCIIOBBIX IMOCIENIOBATEIBHOCTEH MM OZHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITIOMCK MaKCHMyMOB, MHUHUMYMOB, CYMMbI HJIM KOJHMYECTBA
2JIEMEHTOB C 3aJaHHBIMU  CBOMCTBAaMHM) Ha OJHOM M3  SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackanp, Java, C#, IIkonbHbII
AnropurMuyeckuil S3bIk)

ITo reme «MHpOpMaALIMOHHBIE TEXHOIOTHI

4.1

Br16upats crioco0 mpeacTaBlieHus JaHHBIX B COOTBETCTBUU C TIOCTABICHHON
3amaued (TaOmuIbl, CXeMmbl, Tpauku, aUarpamMMmbl) C HCIOJIH30BAaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJCTB 00pabOTKU JaHHBIX

4.2

Hcnonp30BaTh 3J€KTPOHHBIE TaONUIBI A 00pabOTKM, aHanmu3a U
BU3yaJIM3aI[MU YMCJIOBBIX JIaHHBIX, B TOM YHCII€ C BBIJCICHUEM IUaIia3oHa
TaOJIMIBI U YIIOPSIIOYMBAHHEM (COPTUPOBKOI) €To SJIEMEHTOB

4.3

CoznaBaTh ¥ IPUMEHSITH B 3JIEKTPOHHBIX TabIuIax GopMyIbl A PacueToB €
HCIIOJIb30BaHNEM BCTPOCHHBIX apu(pMeTndeckux QyHKIUH (CyMMHUPOBAHHE U
MOJACYET 3HAYEHUHM, OTBEYAIOUIMX 33JaHHOMY YCIOBUIO, CpelHee
apudMeTHIecKoe, MOUCK MAKCUMAaJbHOTO W MHUHHUMAJIBHOTO 3HAYCHHS),
a0COJIFOTHOM, OTHOCHUTEJILHON, CMEIIIAHHOW aJipecariuu

4.4

Hcmons30BaTh 3JICKTPOHHBIC Ta6JII/IIH)I AJI1 YUCIICHHOI'O MOACIUPOBAHUA B
IMPOCTHIX 3a/la4ax U3 PA3HbIX ITPCAMCTHLIX obOacreit

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA
7 KJIACC

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

1

[TudpoBasi rpaMOTHOCTh

1.1

KomneioTep - yHHBEpCaqbHOE BBIYMCIUTENBHOE YCTPOHCTBO, paboTaroliee Mo
mporpamMmme. Tumer KOMIIBIOTCPOB: TICPCOHAIIBHBIC KOMIIBIOTCPLI, BCTPOCHHBLIC
KOMIBIOTEPHl,  CYNEPKOMIBIOTEPhl. ~ MOOWIBHBIE  yCTpoicTBa.  TexHHKa
0€30MacHOCTH | MpaBmia pabOThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpA U UX HazHadyeHue. [Iponeccop. OnepaTtuBHas
U JIOJITOBpEMEHHas MaMsTh. YCTpoilcTBa BBOAa W BbIBOJAa. CEHCOpHBIN BBOJ,
JATYUKU MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPHUUECKOM ayTeHTH(PHUKAUU

1.3

HcTtopusi pa3BUTHs KOMIIBIOTEPOB U TporpammHoro obecredenus. [lokoneHus
KOMITBIOTEPOB. CoBpeMeHHbIe TEHJICHIIUU pa3BUTHS KOMITBIOTEPOB.
Cynepkomnbrotepsl. [lapamnensHble BbiuncineHus. [lepcoHanbHBIM KOMIBIOTEP.
[Ipomeccop u ero XxapakTEPUCTUKH (TAaKTOBAs 4acTOTa, pa3psiAHOCTD). OniepaTuBHas
namsTh. JlonroBpeMeHHast MaMsTh. Y CTPOHCTBA BBOJIa M BBIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OTMepaTUBHAS TAMSATh KOMIIBIOTEpA, KECTKUM JWCK W TBEPIOTECIHHBIN
HAKOMUTEIb, TTOCTOSIHHAS TaMATh CMapT(oHa) U CKOPOCTH AOCTYIIA ISl PA3TMYHBIX
BHJIOB HOCUTEJIEH

1.4

[IporpammHoe  oOecrieueHune  KoMmmbloTepa.  [lpukinagHoe — mporpaMMHOE
obecrieueHue. Cucremnoe MIPOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mHporpamMM W JaHHBIX. becruiatHele u
yCJIIOBHO-OecIuIaTHbIe TTporpammbl. CBOOOIHOE MPOrPaMMHOE 00€CTICUCHHE

1.5

Qaiinel 1 manku (karanoru). Tunel aiinos. CpoiicTBa (aiinos. XapakTepHble




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

pa3Mepbl (aillioB pazNUYHBIX TUNOB (CTpaHUIA TEKCTa, JJIEKTPOHHAs KHUTa,
dororpadus, 3aMCh NECHHU, BUCOKIIUII, TTOTHOMETPAKHBINA (DHUITHEM)

1.6

[Mpuanuns! moctpoenus daioseix cucteM. [lomHoe nms ¢daitna (manku, karanora).
[TyTs K daiiny (manke, KaTajuory)

1.7

daiinoBelii MeHeKep. Pabota ¢ daiinamMu W mankamu (KaTajJioramu): CO3JaHHUE,
KOMMPOBaHUE, IMEpPEMEIICHNUEe, TIePEUMEHOBAaHNEe U ylaieHue (aljaoB M MaroK
(xarasnoroB). [Touck (haitioB cpecTBaMu ONepallMOHHON CHCTEMBI

1.8

ApxuBanus nanHbiX. Mcnonap3oBanne nporpaMM-apxuBaToOpoOB

1.9

KomneioTepHble BUpPYCHl U JIpyrHue BpelOHOCHbIEe Iporpammbl. [Iporpammsl asis
3allIUTHl OT BUPYCOB

1.10

OO0benuHenne kKommbioTepoB B ceTh. Cerb MHTepHET. Beb-cTpanuiia, BeO-caidr.
Crpykrypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBeie cucremsl. I[louck
uHGOpPMALlMM TIO KJIIOYEBBIM CJIOBaM M IO H300paxkeHuto. JlocToBepHOCTh
nH(popManuu, noaydeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKAIIUI

1.12

CereBoii 3THKET, 6a30BbIE HOPMBI HHPOPMAITMOHHOMN STHUKU U TMpaBa Mpu padoTe B
cetu Unrepuer. Ctparernu 6e3onacHoro noseaeHus: B Uurepuere

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

WNudopmanus - 01HO 13 OCHOBHBIX TIOHSATHIA COBpeMeHHO Hayku. H(popmarmst kak
CBEJICHUS, IMpeIHa3HAuUeHHbIE U BOCIPHUATHUS 4YEJIOBEKOM, M HH(OpMaLus Kak
JTaHHbIE, KOTOPbIE MOT'YT OBITh 00pabOTaHbl aBTOMATU3MPOBAHHON CUCTEMOM

2.2

JIMCKpeTHOCTh [JaHHBIX. BO3MOXXHOCTH ONMCAaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C IOMOUIbIO JUCKPETHBIX JaHHbIX. MHQOpMalMoHHbIE HpPOLECCHl -
IPOLIECCH, CBSI3aHHbIE C XpaHEHHUEM, IPeoOpa30BaHUEM U Iepeaueii TaHHbIX
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CumBoin. Andasur. MomHuocts andasura. PazHooOpasue s3bIKOB U ali(h)aBUTOB.
EcrectBenHble U (opMaibHble s3bIKU. AJ(QaBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBonunbrii andasur. KonmnyecTBO BCEBO3MOMXKHBIX CIIOB (KOJOBBIX KOMOHMHAIUIN)
(GbUKCUpOBaHHOW JUIMHBI B JBOMYHOM ajidasute. [IpeoOpazoBaHue JFOOOTO
andaBuTa K 1BOMYHOMY. KOJmuecTBO pa3snmuyHbIX CIIOB (PUKCHPOBAHHOW JJTUHBI B
asihaBuTE ONpeAEeTCHHON MOIIIHOCTH
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KoaunpoBanue cMMBOIIOB OJHOTO an(aBUTa ¢ MOMOIIBIO KOJOBBIX CJIOB B APYrOM
andaBuTe, KOJ0Bask TaOJINIIA, IEKOTUPOBAHUE

2.5

JiBonuHsbIit koa. [IpencTaBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM
andasute

2.6

NudpopmannoHHbIi 00beM JaHHBIX. BUT - MHHHMManbHas €IMHUIA KOJIMYECTBA
uH(pOopMaluu - TBOMYHBIN pa3psa. baiit, kunoOaiT, MerabaiT, rurabaiT

2.7

CkopocTb nepeauu JaHHbIX. EQMHMIBI CKOPOCTH Nepenauu JaHHbIX. VckakeHue
uH(pOpMalluu NIpU nepegayde

2.8

KomgupoBanue tekcroB. PaBHOMepHbi koa. HepaBromepnsiii xox. Koamposka
ASCII. BocbmuOutHbie komupoBku. Ilonsarne o xoaupoBkax UNICODE.
JlexoaupoBaHue cOOOIIEHUI ¢ UCIIOIb30BaHUEM PAaBHOMEPHOTO U HEPABHOMEPHOTO
koaa. UndopmaninoHHsIit 00beM TeKCTa

2.9

Ob1ee npescTaBiIeHue O U(PPOBOM MPEACTABICHUH ayTUOBU3YAIBHBIX U APYTHX
HemnpepblBHBIX NaHHbIX. KonnpoBanne ngera. [[BeroBeie monenu. Moaens RGB.
['ny6una koaupoBanus. [Tanutpa

2.10

PactpoBoe u BekTOpHOE mpenacTaBieHue uzo0paxkeHuil. Ilukcenb. OreHka
UH(POPMALIMOHHOT0 00beMa rpadMuecKuX JaHHBIX JJIsl pACTPOBOI0 M300paXKeHUs

2.11

Koaunposanue 3Byka. Pa3zpsiHOCTh 1 yacToTa 1uckpeTu3anuu. KonnuecTBo kaHaIoB
3anucu. OlleHKa KOJWYECTBEHHBIX MapaMeTpoOB, CBSA3AHHBIX C MPEICTaBICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

WubopmalinoHHbIE TEXHOJIOTUN

3.1

TekcToBBIE TOKYMEHTHI U MX CTPYKTYPHBIE DJIEMEHTHI (CTpaHUIla, ab3all, CTPOKa,
CJIOBO, CHUMBOJ)

3.2

TekcToBbI  Mpoueccop - HMHCTPYMEHT  CO3JaHHs, pPEHAKTUPOBAHUSA U
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanune tekcra. CoiictBa cumBonioB. Ipudr. Tumer wpudpToB
(pyOsieHble, ¢ 3acedykamMHd, MOHOIIMPUHHBIC). [loMyXHMpHOE W KypCHUBHOE
HauepTanue. CBolicTBa a03aleB: TpaHUIBL, abO3alHBIA  OTCTYN, WHTEPBAI,
BbIpaBHUBaHKHEe. CTHIIeBOE (hOPMATHPOBAHUE

3.4

CrpykrypupoBanue uH(pOpMAIMM C  TIOMOILIbIO  CIOUCKOB M Ta0imiI.
MuoroypoBHeBble ciickh. Jlo6aBiaeHue Ta0IMIl B TEKCTOBbIE TOKYMEHThI

3.5

BcraBka wu300pakeHMil B TEKCTOBBIE JTOKyMEHTHL. OOTekaHWE H300paKeHUN
TEeKCTOM. BKJIIOUeHHE B TEKCTOBBIN JOKYMEHT UarpaMM U Gopmyi

3.6

[Tapamerpsl cTpaHuIlbl, HyMmepanusi crpanuill. JloOaBieHMe B  JOKYMEHT
KOJIOHTHTYJIOB, CCHIJIOK

3.7

[TpoBepka mnpaBomucanus. PaccraHoBka mnepeHocoB. ['0J0cOBOil BBOJ TeKcTa.
Onruueckoe pacrno3HaBaHue Tekcta. KommbiorepHbiii mepeBoj. Mcmonb3oBaHue
cepBHCOB ceTH MHTepHET 1y1s1 00pabOTKH TeKCcTa

3.8

3HAaKOMCTBO C TpaduuecKuMu peakTopamu. PactpoBsie pucynku. Mcnons3oBanue
rpau4ecKUX NIPUMHUTHUBOB

3.9

Ornepanuu  penakTupoBanusi rpaduyeckux OOBEKTOB, B TOM YHCIE ITU(POBBIX
dororpaduii: m3MeHeHHEe pa3Mmepa, o0pe3Ka, MOBOPOT, OTpakeHue, padora c
obnactssMu (BBIJICIICHUE, KOIMHUPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIUs IIBETA,
SPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3ganue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEIICTBAMHU
TEKCTOBOTO IMpolieccopa WM APYyrux mnporpamm (mpuioxxeHuil). JlobGaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroroBka MyabTUMEIUNUHBIX Mpe3eHTanuil. Cnaiia. JlobaBnenue Ha crnaiig TekcTa
1 n3o0pakennii. Pabora ¢ HECKOJIBKMMHU claijaMu

3.12

JloGaByienne Ha cnaiij] ayTMOBU3YabHBIX TAHHBIX. AHUMAIs. | UIepcChUIKn

8 KVIACC

Kon

HpOBCpHCMHfI 9JICMCHT COACPIKAHUA

1

TeopeTnueckre 0CHOBbI HHPOPMaTHKU

1.1

Heno3uimoHnHbele W MO3ULMOHHBIE CUCTEMbI cuucieHus. Andasur. OcHoBaHME.
Pa3zBepnyras ¢opma 3anmcu uucia. [lepeBox B NECATHUHYIO CHCTEMY 4YHCET,
3alMCAHHBIX B APYTUX CUCTEMAaX CUMCIICHUS

1.2

PumMckag cuctemMa cUucieHus

1.3

JIBonuHas cucrema cuucienus. IlepeBon nensix uncen B npeaenax ot 0 go 1024 8
JBOMYHYIO cuUcTeMy cuucieHus. BocbmepuuHas cuctema cuucieHus. IlepeBoj
YHCceN U3 BOCBMEPUYHOM CUCTEMBI B IBOMUHYIO U JIECITUYHYIO CUCTEMBI U 0OPATHO.
[ecTHaauarepuyuHas cucrema curuciaeHus. [lepeBon uncen U3 mecTHaguaTepuyHoON
CHCTEMBI B IBOMYHYIO, BOCbMEPHUHYIO U IECATHYHYIO CUCTEMBI U 00paTHO

1.4

ApI/I(I)MCTI/I‘-ICCKI/IC Oorncpanyu B JIBOUYHOM CHCTEME CUHCICHHMS

1.5

Jlormueckme BBICKA3bIBAHUSI. Jlormueckme 3HAYCHUS BBICKA3bIBAaHMI.
DJIeMEHTapHblE M COCTAaBHBIE BBICKa3bIBaHMs. JIOrMUecKkue Omepamuu: «u»
(KOHBIOHKIIMS, JIOTMYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIMS, JOTHYECcKoe
CIIOXKEHHE), «He» (Tormueckoe oTpuiianue). [IpHopuTeT TOrHYecKux OIepariuid.
OrnpesenieHre HCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS MPU M3BECTHBIX 3HAYCHUSIX
VMCTUHHOCTH BXOJISAIIMX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

1.6

Jlornueckue BeipaxkeHud. [IpaBuna 3anucu jorudeckux BbipaxkeHui. [loctpoenue
Ta6JII/II_[ HUCTUHHOCTH JIOTHYCCKUX Bblpa)KeHI/If/'I

1.7

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMH KOMIIBIOTCPA

AJNTOpPUTMBI U IPOrPAMMUPOBAHHE

2.1

Ilousrue ajiropurma. HUcnonaurenn AJITOpUTMOB. AJIFOpI/ITM KakK IIJIaH yIIpaBJICHUSA
HCITOJTHUTCIICEM

2.2

CgoiictBa anroputMa. CriocoObl 3amucu anropuTma (CIOBECHBIM, B BUIE OJIOK-
CXEMBI, IPOrpaMma)

23

AnropurMuueckue KoHCTpyKuuu. KoHceTpykuus «cienoBanue». JIuHenHbIN
anroput™.  OrpaHMYEHHOCTb  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTh
IIPEAYCMOTPETh 3aBUCHUMOCTB IIOCJIEIOBATEIbHOCTH BBIMOJIHAEMBIX JIEUCTBUM OT
MCXOJHBIX JTaHHBIX

24

KOHCprKI_II/ISI «BCTBJICHHUC):. IIOJHaAs1 MW HCIIOJIHAasA q)OpMLI. Breimonnenue wu
HEBBITIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTB Hn JIOKHOCTb BI)ICKaSBIBaHI/IH). HpOCTBIe n
COCTAaBHBIC YCIIOBUS

2.5

KOHCTPYKI_II/IH «IIOBTOPCHHUCH: HUKJIbI C 3aJaHHBIM YN CJIOM HOBTOpeHHfI, C YCJIOBUEM
BBITIOJIHCHUA, C HepeMCHHOﬁ OUKJIa

2.6

PazpaGotka 111 (OpPMAIbHOIO HUCHOJHUTENS aIrOPUTMA, MHPUBOAALIETO K
TpeOyeMOMy pe3yibTaTy IpHU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3zpaborka
HECJIOKHBIX AJITOPUTMOB C MCIIOJIb30BAHUEM LIUKIIOB U BETBIICHUN IS YIIPABJICHUS
(dopManbHBIMU HCIIOJHUTEISIMU. BBINOIHEHNE alropuTMOB BpPYUHYIO M Ha
kommnbroTepe. CHHTaKCHYecKue U ornyeckue omunoOku. OTkassl

2.7

S3b1k iporpammupoBanus (Python, C++, Java, C#, [lIkonbHBIH ANTOPUTMUYECKUN
SA3pik). Cucrema mporpaMMHUPOBAHUS: PEJAKTOP TEKCTa MPOTrpamm, TPaHCISATOD,
OTJIATINK

2.8

[lepemennas: Tum, ums, 3HaueHue. Llenble, BelIECTBEHHbIE U CHMBOJIbHBIE
IIEPEMEHHbBIE

2.9

Oneparop mnpucBauBaHusg. Apudmernyeckue BBIPOKEHUS U TOPAIOK HX
BbIunciaeHus. Onepamnuu ¢ UelIbIMU YUCIaMU: 1IeJIOUUCIICHHOE JeJIEHUE, OCTaTOK OT
nenenus. [IpoBepka 1eIMMOCTH OJTHOTO LEJIOT0 YKCIa Ha IPYroe

2.10

BetBnenus. CoctaBHble YCIOBUS (3aMUCh JIOTHYECKUX BBIPAKEHUN HAa M3y4yaeMOM
A3bIKe IporpammupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa U3 JIBYyX, TPeX
U 4eThIpex uucelnl. PenieHne KBagpaTHOrO ypaBHEHHs, UMEIOLIErO BELICCTBEHHBIE
KOpHU

2.11

I[I/IaJ'IOI‘OBa}I OoTJIagKa IporpaMMm: HOUIAroBOC BBIIIOJIHCHUEC, MTPOCMOTP 3Ha4YEHHUH
BCJIINYHH, OTJ'I&)IO‘IHBIfI BBIBO/I, BI)I60p TOYKH OCTaHOBa

2.12

I_[I/IKJ'I C YCJIIOBUCM. AJ'IFOpI/ITM EBknupa a1 HaxoxKIeHUS HanOOJIBIIErO O6H.[CFO
ACIIUTEIIA JABYX HATYpaJIbHBIX YUCCII. PaszOuenue 3ammcu HAaTypaJIbHOTO YHCJ]Ia B
MO3UIIMOHHON CHCTEME C OCHOBAaHHEM, MCHBIIINM HJIM PABHBIM 10, Ha OTACIIBHBIC

1 dpe1

2.13

[ukn ¢ nepeMeHHOU. AJITOPUTMBI TPOBEPKHU JAETMMOCTH OJHOTO LEJIOr0 YUCHa Ha
Jpyroe, NpoBepKH HATYpaJIbHOTO YUCIIa HA POCTOTY

2.14

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) II€PEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. [logcueT 9acTOTHI MOSBIEHUS CHMBOJIA B CTPOKE.
Berpoennsle GyHKIMM U1 00pabOTKU CTPOK

2.15

OmnpeneneHne BO3MOXHBIX pPE3yJbTaTOB padOThl aJIropuT™Ma MpHU 33JaHHOM
MHOKECTBE BXOJHBIX [AHHBIX, OIPEACICHUE BO3MOJKHBIX BXOJHBIX JIAHHBIX,
IPUBOJSAIINX K JAHHOMY PE3YJIbTaTy




9 KJIACC

Kon

IIpoBepsieMblil AIEMEHT COJIEPKAHUS

1

[ludposasi rpaMOTHOCTH

1.1

I'moGanbnas cets MuTepHeT. [P-anpeca y3nos. CereBoe XpaHeHHE TaHHBIX. MeTOIbl
WHAUBUAYAILHOTO H KOJUIGKTMBHOTO pa3MEIIeHUs HOBOW uHMOpManud B
Untepuere. bonbimive naHHble (MHTEpHET-JAHHBIE, B YacCTHOCTU JaHHbIE
COITMAJIBHBIX CETEN)

1.2

[TonsitTue 00 wWHPOPMAMOHHONW 0€30MacCHOCTH. YTPO3bl HHGOPMAIMOHHON
0e30MmacHOCTH MpH paboTe B MIOOATBLHON CETH M METOJbI MPOTUBOACHCTBHS WM.
[IpaBuna Oe3omacHOi ayTeHTH(UKAIMU. 3alluTa JTUYHOW WHEGOpPMAIUU B CETH
Nurepuer. besonacHble cTpaTeruu noseneHus B cetu Marepuer. [Ipenynpexaenue
BOBJICUCHUSI B JECCTPYKTHBHBIE M KpPUMHUHAJIbHbIE (OPMBI CETEBOW aKTUBHOCTU
(xnOepOysTMHT, (GUIIUHT U IpyTrue GOpMBbI)

1.3

Buapl pestensHoctn B MHTepHere. MHTEpHET-CEpBHCHI: KOMMYHUKAIlMOHHBIC
CepBHCHI (MMOYTOBAs CIyX)0a, BUIACO-KOH(EPCHII-CBS3b W JPYTUE), CIPABOYHBIC
CItyOBbI (KapThl, paCIUCAHUS U IPYTHE), TOUCKOBBIE CIYXKObI, CITy>KObI OOHOBIICHUS
MIPOrPaMMHOTO 00eCTIeYCHHSI U IPyTHE CITy>KOBbI. CEpPBHUCHI TOCYIaPCTBEHHBIX YCITYT.
OO6naynble XpaHuauIIa AaHHbIX. CpelicTBa COBMECTHOM Pa3pabOTKH JOKYMEHTOB
(onmait-oducer). I[lporpammHoe obOecrieueHue Kak BeO-CEpBUC: OHJIANHOBBIC
TEKCTOBBIC U TpaQUECKUE PEIAKTOPBI, CPEIbl pa3pabOTKH MPOrpamMM

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

Mogens. 3amaum, pemiaeMble ¢ MOMOIIBIO MojenupoBanus. Kiaccudukanuu
Mojeneil. MarepuanbHble (HaTypHbIe) U HH(DOpMaIMOHHBIE Moienn. HenpepriBHbIC
U JUCKpeTHble Mojenu. Mmuranmonnsie Moxenu. Mrposbie Mmonenu. OueHka
COOTBETCTBUSI MOJIEIM MOAEIUPYEMOMY OOBEKTY U LIEISIM MOJEIMPOBAHHUS

2.2

Tabnmuunsle mogenu. Tabauia Kak mpeaCcTaBICHUE OTHOIICHHS

23

ba3pl JaHHBIX. OT60p B Ta6J'II/II_I€ CTPOK, YAOBJICTBOPAKOIINX 3aJaHHOMY YCJIIOBUIO

24

I'pa¢. Bepuuna, pedpo, nyrs. OpreHTUPOBAHHbBIE U HEOPUEHTUPOBAHHbBIE TPAPBDI.
Jnuna (Bec) peOpa. BecoBas matpuua rpada. [[nuHa myTd Mexay BepIIMHAMU
rpada. Ilouck ontumansHOro nmytu B rpade. HauanpHas BepumimHa (MCTOYHHK) U
KOHEYHasi BepIIMHa (CTOK) B OPUEHTUPOBAHHOM rpade. Boruncienue konuuecTna
nyTel B HaPaBJIE€HHOM allMKINYECKOM Irpade

2.5

HepeBo. Kopens, BepmnHa (y3en), quct, pedpo (ayra) aepeBa. Breicota nepesa.
[Mognepeso. IIpumeps! ncnoabp30BaHus AepeBbeB. [lepebop BapuaHTOB ¢ OMOIIBIO
JepeBa

2.6

[lonsiTie MaremaTH4ecKo  MoOJAENW. 3ajauyd, pemaeMble C  MOMOIIBIO
MaTeMaTHUYeCKOTO (KOMIBIOTEPHOI0) MojAenupoBanus. OTinune MaTeMaTHUeCKOn
MOJICJIA OT HATYPHOMN MOJIEIH U OT CIIOBECHOTO (JINTEPaTypPHOT0) ONMMCAHUS 00HEKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOJCIUPOBAHHA: TIOCTAHOBKA 3aJadyu, IIOCTPOCHUC
MaTeMaTH4IeCKOMH MOZCIIH, TporpaMMHas peajin3danusa, TCCTUPOBAHUC, IIPOBECACHUC
KOMITBIOTCPHOT'O 3KCIICPUMCHTA, dHAJIN3 €TI0 PC3YJIbTATOB, YTOUYHCHHUEC MOJCIIN

AJNTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

Pa3Ouenue 3amaun Ha mnonzanaur. CocTaBiieHHE AITOPUTMOB U TPOTPAMM C
UCIIOJIb30BAaHUEM BETBJICHUH, LMKJIOB M BCIIOMOTAaTEJIbHBIX aJrOPUTMOB s
YIpaBJICHUA UCITIOJIHUTEIEM NI APYTUMU UCITOJIHUTCIISAMU

3.2

Tabnuunble BenuuuHbI (MaccuBbl). OiHOMepHbIE MaccuBbl. COCTaBlIEHUE U OTIaIKa
MPOrpaMM, peaTu3yIOLINX TUIIOBbIE AITOPUTMBI 00paOOTKH OJTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,
C#, UlkonbHbIl AsropuTMUYecKHil SI3bIK): 3amoJHEHHE YHCIOBOTO MaccHBa
Clly4yaliHBIMU YMCJIaMH, B COOTBETCTBHM C (POPMYJIOM HIJIM IyTeM BBOJAA YHCED,
HAXO0XJ/IEHHE CYyMMBI 3JIEMEHTOB MacCHUBa, TMHEHHBIN MOUCK 33JaHHOTO 3HaYEHUS B
MacCHBE, MOJCYET IEMEHTOB MAaCCHBA, YJIOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO,




Kon IIpoBepsieMBlil DJIEMEHT COACPKAHUS

HaX0X/IeHHEe MHHHMMAJIBLHOTO (MakCUMalbHOrO) 3jeMeHTa maccuBa. CopTHpOBKa
MaccHuBa

33 O6pa60TKa IIOTOKa MAOaHHBIX: BBIYUCICHUC KOJIHWYCCTBA, CYMMbI, CPEIHETO
apI/I(l)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MaKCHMAaJIbHOI'O 3HA4YCHUA JJIICMCHTOB
IMOCJICAOBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

34 VYnpasnenne. Curnan. OOpaTHas cBs3b. llomyueHue cHUTrHAIOB OT MHM(POBBIX
JaTYMKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka u apyroro). Ilpumepst
UCTIOJIb30BAaHUS TPUHIIUIIA OOPATHON CBSI3U B CHCTEMAX YIPABJICHUS TEXHUYECKIMU
yCTpOWCTBaMH, B TOM 4YHCIE€ B poOOTOTeXHHKE. [IprMepbl poOOTH3MPOBAHHBIX
CHCTEM (CHUCTeMa YNPAaBJICHUS JBMKCHHEM B TPAHCIOPTHOH CHUCTEME, CBapOYHas
JUHUS aBTO3aBO/A, ABTOMATH3MPOBAHHOE YIIPABICHHWE OTOIUICHHEM JIOMa,
ABTOHOMHAsI CHCTEMa YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM M JIPYTUE CUCTEMBbI)

4 NudopmanmonHbie TEXHOIOTUH

4.1 [Tonsitue 00 >NMEKTPOHHBIX TabmuIax. TWUIBl JaHHBIX B sfUEHKAX SIEKTPOHHOU
tabmuibl. PegakrupoBanue u popmatrpoBanue Tabaul. BetpoeHnble GyHKINYM 1u1s
MOWCKa MAaKCUMyMa, MHHHMYMa, CYMMBI M CpEIHEro apu(pMETHYECKOTO.
CoprupoBKka JaHHBIX B BblACIEHHOM JuanaszoHe. IlocTpoenue nuarpamm
(rucrorpamma, KpyroBas Juarpamma, TOYedYHas auarpaMma). Beibop Tuma

JIarpaMMbl

4.2 [TpeoOpaszoBanue ¢dopmyn mpu komupoBaHwu. OTHOCHTEIbHAs, a0CONIOTHAS U
CMEIIaHHAs aJIpecanus

4.3 YCloBHBIE BBIYHMCICHUS B AJIEKTPOHHBIX TaOnunax. CyMMHpOBaHHE M IOACYET

3HAYCHHUH, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OoJbIIUX HAOOPOB
JaHHBIX. YHCIICHHOE MOJICIMPOBAHUE B AJIEKTPOHHBIX TAOJIUIIAX

4.4 Posb mHGOpPMAMOHHBIX TEXHOJOTHA B pa3BUTHH SKOHOMUKHA MHUpA, CTPaHBI,
peruoHa. OTKpbIThIe OOpa3oBarenbHble pecypchl. I[Ipodeccun, cBsizaHHBIE C
uHPOpPMATUKON M MHPOPMALMOHHBIMH  TEXHOJIOTHSIMH:  BeO-qu3aiiHep,

MPOrPaMMHUCT, Pa3pabOTUYUK MOOMIIBHBIX MPUTIOKEHUH, TECTUPOBIIUK, APXUTEKTOP
MPOTPaMMHOTO OOEeCNeUYeHus, CIEIHAINCT [0 aHalu3y JaHHBIX, CHUCTEMHBIN
aJIMHUHHICTPATOP

ITPOBEPAEMBIE HA OI'D 110 HH®OPMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOTO YPOBHS
IIPOBEPSIEMOTO OCBOCHMSI OCHOBHON 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEro
TpebOBaHUS obpazoBanus Ha ocHoBe PI'OC
1 3HaTh (IOHUMATBH)
1.1 Bnagenne OCHOBHBIMM TMOHATHSAMHU: MH(OpMalMs, Nepenadya, XpaHEHUE U

o0paboTka MHPOpPMALMHU, ANTOPUTM, MOAETb, LHUGPOBOW MHPOAYKT U HX
WCTIOJIF30BAaHUE JUIS PEIICHHS YUeOHBIX M MPAKTHYECKHX 33134

1.2 BnaneHne moHATHAMHU: BbICKa3bIBaHME, JIOTHUECKAsl OIEpalys, JOrMYecKOoe
BbIpaXKEHHE

2 YMeTb

2.1 YMeHue onepupoBaTh eIUHUIIAMU U3MEPEHUsT HHPOPMALIMOHHOTO 00beMa U
CKOPOCTH Iepeayy TaHHbIX

2.2 YMeHue 3anucheiBaTh U CpaBHUBATH Lieable uncia oT 0 1o 1024 B pa3anyHbIX

MO3UIIMOHHBIX CHUCTEMaX CUYHUCICHUS ¢ OCHOBaHUAMHU 2, 8, 16, BBHITIOJIHSITH
apudMeTHyecKre onepalyy HaJ HUIMH

2.3 YMeH#e KoIUpOoBaTh M JIEKOIUPOBATH COOOIIECHHMSI 110 3aJJaHHBIM MPaBHIIAM;
MOHMMAaHUE OCHOBHBIX MPUHIIMIIOB KOJWPOBAaHUA WH(GOPMAIIUU Pa3TUIHON




Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOr0 YPOBHS
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
obpazoBanus Ha ocHoBe PI'OC

IPUPOJIBL: TEKCTOBOM, rpadrueckoi, ayauo
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YMeHHe 3anuchiBaTh JIOTUYECKUE BBIPAKEHHUS C  HCIOJIb30BaHUEM
TU3BIOHKIIMM, KOHBIOHKIIMM U OTPULAHUS, OINpEAENsATh HCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CITM U3BECTHBI 3HAYEHUSI MICTUHHOCTH BXOJSIINX B
HEro TMEPEeMEHHBIX, CTPOUTh TaONMIBI HCTUHHOCTH JJS JIOTHYECKUX
BBIPOKECHMM; 3alUCHIBATh JIOTMUYECKUE BBIPAXKEHUS HA HM3y4a€MOM SI3bIKE
IPOrPaMMHUPOBAHHUS

2.5

YMeHHE COCTaBIIATh, BBINOIHATH BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE
ITOPUTMBI JJIs1 yrpaBieHUs ucnonHutensMu (Yepenamika, UepTexHUK U
JIpyrue); co3iaBaTh W OTJAXUBAaTh MPOTPaMMbI Ha OJHOM M3 SI3BIKOB
nporpammupoBanuss (Python, C++, Ilackanp, Java, C#, IIkonabHbII
ANTOpUTMUYECKHN  SI3BIK), pealiu3ylolIMe  HECIOXHBIE  aNTOPUTMBI
00pabOTKM YMCIOBBIX JIaHHBIX C MCIIOJIB30BAHMEM IUKIOB M BETBICHU;
yMeHue pa3OuBaTh 3aJladyd Ha T[0J33Ja4d, MCIOJIb30BaTh KOHCTAHTHI,
MIEPEMEHHbIE U BBIPAXKCHHUS PA3TUYHBIX TUMOB (YHCIOBBIX, JOTHYECKHX,
CHMBOJIbHBIX); AQHAJIU3UPOBATH MPEIIOKCHHBIM aQJITOPUTM, OIPEICIISTh,
Kakue pe3yiabTaThl BO3MOXHBI MPU 33JaHHOM MHOXECTBE HCXOTHBIX
3HA4YCHUN

2.6

YMeHue 3anucarb Ha HN3YYaCMOM S3bIKE IPOIrpaMMUPOBAHUA AJITOPUTMBL
MNPOBECPKHU ACIMMOCTU OJHOI'0 1EJI0ro 4ucjia Ha [Jpyroe, IpPOBCPKHU
HATYypaJbHOTO Y1 CJIa Ha IPOCTOTY, BBIACIICHUA I_II/I(bp N3 HaTypaJIbHOT'O YHCJia,
IMOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBI YHCI0BOM MOCIEIOBATCILHOCTH

2.7

BrnaneHne yMeHHWEM OpHUEHTHPOBATHCS B HMEPAPXUUYECKOH CTPYKType
daiinoBoil cuctembl, paboTaTh ¢ (alIOBOW CHUCTEMOM NEPCOHATBLHOTO
KOMITbIOTEpPA C WCIIOJIb30BaHUEM TpaduuecKkoro HHTepdeiica, a WMEHHO:
COo3aaBaTb, KOIIMPOBATbH, IEpeMCIIaTb, IICPCUMCHOBBLIBATL, YAAJIATH U
aApXUBHUPOBAThH (DANIIBI U KATAJIOTH

2.8

Brnagenne yMeHHsMH M HaBbIKAMH HCIOJIB30BaHUS HMH(MOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH Uil TOWCKA, XpaHEHHs, oOpaboTKH U
nepeJavyy v aHaJlv3a pa3inyHbIX BUJOB HHOpManuu

2.9

YMeHue BbIOMpaTh CNOCOO MpEACTaBICHUS JAaHHBIX B COOTBETCTBUHU C
MIOCTaBJIEHHOW 3ajnadeil (Tabmuupl, CXEMbl, TrpaQuUK{, AHArpaMMBbl) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEJICTB 00pabOTKU
JTAHHBIX

2.10

VYMmenne QopmannzoBatb W CTPYKTYpHpPOBaTh WH(OpPMAIHIO, HCIIONB3YS
AIIEKTPOHHBIE TAOIUIIBI 151 00PaOOTKH, aHAIM3a U BU3YalIM3allMH YUCIOBBIX
JAHHBIX, B TOM 4YHCJ€ C BBIICIICHHEM [Mala3oHa TaONHIBl |
yIOPSAOYMBAaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB, YMEHHE MPUMEHSATH B
ANIEKTPOHHBIX Tabnumax ¢GoOpMyibl i pPacueToB C HCIOJIb30BaHUEM
BCTPOGHHBIX  (YHKIMH, aOCONIOTHOM, OTHOCHTEIBHOW, CMEIIaHHON
aZipecallii; HCIIOJIb30BaTh DJJIEKTPOHHbIE TaOMUIBl JJIsS  YUCICHHOTO
MOJICTTMPOBAHUS B IPOCTHIX 3a/1a4axX U3 pa3HbIX MPEIMETHBIX obacTeit

MHNEPEYEHDB 2JIEMEHTOB COAEP KAHUS, IPOBEPAEMBbIX HA OI'D 11O
NHO®OPMATHUKE

Kon

IIpoBepsieMblil AIEMEHT COJIEPKAHUS

1 [{udpoBasi rpaMOTHOCTh

1.1 | @aitnel 1 nanku (kataigoru). IpuHnunel noctpoenus ¢aitnoBeix cucteM. [loaHoe nmst

¢aiina (manku). [1yTs K ¢ainy (manke). Pabota ¢ daiiiamu 1 KatajgoraMmu cpeicTBaMu




Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

OTIEPAIIMOHHOM CHCTEMBI: CO3[]aHHe, KOMMPOBaHUE, epeMeEIlIeHIe, TIepenMEHOBaHNE
U ynainenwe QaiioB W manok (karamoroB). Tumbl (aiimoB. CBoiicTBa ¢aitios.
®aitnoBeiii MeHekep. [Tonck ¢aitnoB cpecTBaMu ONepParMOHHON CHCTEMBI

1.2

O0benunenne kommbioTepoB B ceTh. Cerh MHTepHeT. Beb-cTpanmima, BeO-caidT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lonck
MH(OPMAIIUY TIO KITFOUEBEIM CIIOBAM H 110 H300paKeHUIO.

JloctoBepHOCTH MH(OpMAIUH, TOJydeHHON 13 MHTepHeTa.

IP-agpeca y3noB. CereBoe XxpaHEeHUE JAHHBIX

Teopernueckrue 0CHOBbI HHPOPMATUKHI

2.1

JIMCKpPETHOCTh JaHHBIX. BO3MOXHOCTh OIMCAHUS HEMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOUIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasut. Momuocts andasura. JlBowunsni andasur. KommyectBo
BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOUHaIMi) (UKCUPOBAHHOMN JUIMHBI B JTBOMYHOM
andasure. I[IpeoOpazoBanue mroboro andaBura K aBOMYHOMY. KoamdecTBo
Pa3IMYHBIX CJIOB (DUKCHPOBAHHOMW JJIMHBI B alaBUTE ONMpPeAeICHHOW MOIIHOCTH.
KoaupoBanue cHMBOJIOB OIHOTO ajgaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYIOM
andasurte, KOAOBas TaOIUIIA, 1EKOJUPOBAHUE.

Koauposanue tekcroB. PaBHomepHbiii koa. HepaBuomepnsbiil kon. Konuposka ASCILL
Bocemubutabie koaupoBku. [lonstue o xkomupokax UNICODE. JlekomupoBanue
COOOIICHWH C UCIONBb30BaHUEM PpABHOMEPHOTO M  HEPaBHOMEPHOTO  KOJa.
NudopManinoHHbIii 00beM TEKCTa

2.2

Wudopmannonaplii 00beM MaHHBIX. BUT - MHHHManbHas €AWHUIA KOJIWYECTBA
uHpopMaluu - TBOUYHBIN pa3psaa. EnquHuibl usmepeHust HHPOPMaLMOHHOTO 00beMa
JAHHBIX. buT, OaiT, KUI00ANT, MeradaiT, ruradamT.

CkopocTb nepeaun JaHHbIX. EQMHMIBI CKOPOCTH NEpelayy JaHHBIX
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KoaupoBanue nsera. LlseroBbie momenu. Monens RGB. I'myObuna komupoBaHus.
ITanutpa.

PactpoBoe u BekTOpHOE IpencTaBieHue u3zoOpaxeHuil. Ilukcens. Ouenka
MH(GOPMALMOHHOTO 00beMa rpaduuecKUX JJaHHBIX JJIsl pACTPOBOIO M300paKEHUS
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KonupoBanue 3Byka. PazpsiHocTs 1 yactora 3anucy. KonmdecTBo KaHaIoB 3aMKCH.
O1eHKa KOJIMYECTBEHHBIX MTApaMETPOB, CBSA3aHHBIX C MPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiiioB

2.5

Hemno3ummonnple W TO3WIMOHHBIE CHCTEMBI cuucieHus. AundaBut. OcHOBaHUE.
Pa3Bepuyras ¢opma 3amucu umcna. [lepeBom B JECATHUHYIO CHUCTEMY 4YHCeD,
3allMCAHHBIX B IPYTHX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema curciaeHus

2.6

JlBonuHas cucrema cuucienus. [lepeBon nensix uncen B npenenax ot 0 qo 1024 B
JIBOUYHYIO cHCcTeMy cuMcieHus. BocbMepuuHas cucrema curcinenus. [lepeBon uncen
W3 BOCBMEPHYHOW CHCTEMBI B IBOWYHYIO M JECSITHYHYIO CHCTEMBI W OOpPAaTHO.
HlectHaauarepuynas cuctema cuuciaeHus. [lepeBoa uucen U3 mecTHaALATEPUUHOM
CHCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U IECATHYHYIO CUCTEMBI U 00PaTHO.
Apudmernueckue onepay B JBOUYHON CUCTEME CUNCIICHUS

2.7

Jlornueckue BbIcKa3biBaHUA. JIOTHUeCKUE 3HAYCHHS BBICKAa3bIBAHUM. DJIEMEHTAPHBIE U
COCTaBHbI€ BbICKa3bIBaHUs. Jlornueckue omnepanuu: «u» (KOHBIOHKIUS, JOTUYECKOE
YMHOXEHUE), «WIu» (AU3IBIOHKLHUSA, JIOTUYECKOE CIOXKEHHE), «HEe» (JOTHYecKoe
orpunianue). Ilpuopurer noruueckux omnepauuit. OrnpeaeneHrue HUCTUHHOCTH
COCTABHOT'O BLICKA3bIBAHMS, €CJIM M3BECTHLI 3HAUCHHS UCTUHHOCTH BXOJAIIMX B HETO
JJ€MEHTapHbIX BbICKa3biBaHuW. Jlormueckue BolpaxeHus. llpaBuna 3amnucu
JIOTUYECKHUX BhIpakeHui. [locTpoeHne TabauIl MICTUHHOCTH JIOTHYECKUX BBIPAKEHUHN

2.8

Jlornueckune 3neMeHThl. 3HAKOMCTBO C JJOTHYSCKHUMHU OCHOBAMM KOMITBIOTCPA

2.9

HenpepsiBHble M auckpeTHble Mojaenu. imuranronHele Moaenu. MrpoBeie monenu.




Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Or1eHKa aIeKBaTHOCTH MOJICITH MOJICIIUPYEMOMY OOBEKTY U EJISIM MOJICITUPOBAHUS

2.10

Tabnumanbie mogenu. Tabnuia Kak MpeCTaBIeHUE OTHOIICHUS.
basb1 nanHbx. OTOOp B TAOJHUIIE CTPOK, YAOBICTBOPSIONIUX 33JAHHOMY YCIOBHUIO

2.11

I'pad. Bepmmna, pebpo, myrs. OpuEHTHPOBAHHBIC U HEOPUEHTHUPOBAHHBIC T'padbl.
Jlnuna (Bec) pedpa. BecoBas marpuna rpada. Jliimaa myTy Mex1y BepimmHaMu rpada.
[Touck onmrumansHOrO MyTH B rpade. HavanbHas BepmmHa (MCTOYHUK) U KOHEUHAsS
BepmMHa (CTOK) B OpPHUEHTHPOBaHHOM rpade. BrpumciieHue konmudecTBa MyTei B
HaIMPaBJIEHHOM allMKJIMYeCKOM Trpade

2.12

HepeBo. Kopenp, BepmmHa (y3en), Jguct, pedbpo (myra) mepeBa. Bwicota nepesa.
[Monnepeso. [Ipumeps! ncnonabp3oBaHus JepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIBIO
JepeBa

AJNropuTMbI M IPOrpaMMHUPOBAHUE

3.1

CoiicTBa anroputma. CriocoOsI 3amucu alropuTMa (CIIOBECHBIH, B BUAE OJIOK-CXEMBI,
nporpamma).

CocraBneHue aJirOpUTMOB U MPOTPAMM C HCIIOJIB30BAHHEM BETBJICHHH, ITUKIIOB U
BCIIOMOTaTeNbHBIX aIrOPUTMOB /s yripaBienus ucnonnurenem (Pobot, Uepenanika,
UepTe)KHUK U Ipyrue). BelnoaHeHne aaropuTMOB BPYYHYIO U Ha KOMITBIOTEpE

3.2

SA3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonpHbIi
AnroputMuYecKuil S3bIK).

Cucrema nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUHUK.
[lepemennas: Tum, wums, 3HadueHue. llenple, BelIECTBEHHbIE U CHUMBOJIbHBIC
MIepEMEHHBIE.

Omnepatop npucBauBanus. ApuQMETHUECKHE BBIPAKCHUS U TIOPAIOK UX BBIUMCIICHUSI.
Omnepanuu ¢ HeabIMA YUCIIaMU: [EJIOYUCICHHOE JeNIEHUE, OCTATOK OT JICTICHHUS.
BerBnenusi. CoctaBHbIe YCIOBHUS (3aIUCh JIOTHUECKUX BBIPAKCHUM HA HM3y4aeMOM
s3bIKE IporpaMmupoBanus). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 JIBYX, TpeX U
yeThlpex uuces. PemieHne KBagpaTHOro ypaBHEHUs, HMEIOIIETO BEIECTBEHHbBIC
KOPHH.

Hukn ¢ ycnoBuem. Anroput™m EBknmpaa Ui HaxoXIEHUS HauOOJbLIEro OOIIEero
JeNUTeNsl ABYX HATypalbHbIX uucen. Pa30neHue 3amucu HaTypallbHOTO 4YHCIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIIUM WU paBHBIM 10, Ha OTAEIbHBIC
UQPHI.

[Huxn ¢ mepeMeHHO#. AJNTOPUTMBI MPOBEPKH JEIUMOCTH OJHOTO IIEJIOr0 YKClia Ha
JPYyroe, MPOBEPKU HATYPAITLHOTO YUCJIA HA MPOCTOTY
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OOpaboTka CUMBOJIBHBIX JaHHbIX. CHMBOJbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
ITocumBonbHas 06paboTka cTpok. IloacueT 4acTOThl MOSIBICHHUSI CUMBOJIA B CTPOKE.
Berpoennblie pyHkumu 1 00paboTKU CTPOK
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OmnpezeneHne BO3MOKHBIX PE3yJIbTaTOB pabOThl aIrOPUTMa MPH JAHHOM MHOXKECTBE
BXOJIHBIX JIaHHBIX, ONpPEIEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, MPHUBOJAMIMX K
JAHHOMY pe3yJbTaTy

3.5

TaOnuunble BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. COCTaBIEHUE U OTIAAKa
IIPOrpaMM, PealTnu3yIOUIMX TUIIOBbIE alTOPUTMbI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM M3 A3bIKOB nporpammupoBanus (Python, C++, [1ackans, Java, C#,
[IkonbHBIH ANTOpUTMUYECKUH SI3BIK): 3aI10JIHEHHE YUCIOBOIO MACCUBA CITy4YaifHBIMU
YlCJIaMH, B COOTBETCTBUHU € (hOPMYJION HIIM ITyTEM BBOJA YUCEJI, HAXO0XKIEHNE CYMMBI
JJIEMEHTOB MAaCCUBA, JIMHEHHBIM NOWUCK 3aJlaHHOTO 3HAYEHUS B MACCHUBE, IMOJACYET
AJIEMEHTOB MAacCHBa, YIOBJIETBOPSAIOIINX 33aJaHHOMY YCJOBHIO, HaXO0XJIEHUE
MUHHUMAaJIBHOTO (MaKCHMAaJIbHOTO) 3JIeMeHTa MaccuBa. COPTHPOBKA MacCHBA.
OOpaboTka TMOTOKAa JAaHHBIX: BBIYUCIEHHWE KOJIMYECTBA, CYMMBI, CpEIHEro
apu(METHYECKOr0, MHUHUMAIBHOTO M MAaKCHUMAaJbHOTO 3HAYEHHs] DJIEMEHTOB
MIOCJIEI0BATEIbHOCTH, YAOBIETBOPSAIONINX 33JAHHOMY YCIIOBHUIO




Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

3.6

VYnpasnenue. Curnan. O6parnas cBs3b. [loaydeHre curaaaoB oT IU(GPOBBIX TaTINKOB
(Hanmpumep, KacaHUs, pacCTOSHUA, CBeTa, 3ByKa). I[Ipumepsl HCMOIB30BaHUS
MIPUHIIMIIA OOPAaTHOM CBSA3M B CHCTEMaX YIPaBJICHUS TEXHUYECKUMHU YCTPOMCTBAMH C
IIOMOIIBIO JATYHUKOB, B TOM YHUCJIC B pO6OTOTeXHI/IKe

WNudopmaninoHHbIe TEXHOJIOTUH

4.1

TexkcToBble TOKYMEHTBHI M MX CTPYKTYpHBIE 3J€MEHTHI (CTpaHuIla, al3all, CTpOKa,
CJIOBO, CUMBOJ).

TekcToBBIi MpoLIeCCOp - MHCTPYMEHT CO3/1aHus, PEIaKTHPOBAaHUS U (POPMATHPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue Tekcra. CBOWCTBA CHMBOJIOB.
Mpudr. Tunsr mpudros (pydiaeHsie, ¢ 3aceukaMu, MOHOIUPHHHEIE). [lomykupHoe u
KypcuBHOE HadepTanue. CBoWCTBa ab3alieB: TpaHUIlbl, A03alHBII OTCTYI, UHTEPBA,
BbIpaBHUBaHMeE. [lapameTpsl crpanuiel. CTriieBoe opMaTupoOBaHUE.
CrpykTypupoBanue HH(POPMAIMH C TOMOIIBIO CITUCKOB U Ta0mui. MHOTOypOBHEBBIE
cniicku. Jlob6aBieHue TabiuI B TEKCTOBBIE IOKYMEHTHI.

BcTaBka nzo0paxeHuil B TEKCTOBBIE TOKYMEHTHI. O0TeKkaHue n300paKeHU TEKCTOM.
BxitoueHne B TEKCTOBBIA JOKYMEHT AWarpamm, (Gopmyl, HyMepalud CTpaHHI,
KOJIOHTHTYJIOB, CCBUIOK M JJPYT'HX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaduueckux NpuMUTHBOB.

Omnepanuy peIakTHPOBaHUs TpapUUECKuX OOBEKTOB, B TOM YHCIE IUPPOBBIX
dotorpaduii: W3MEHEHHWE pa3Mmepa, oOpe3ka, IOBOPOT, OTpa)xeHwe, paboTa C
oOyacTsiMu (BbIIIEJICHUE, KOITUPOBAHKE, 3aJIMBKA IIBETOM), KOPPEKIIHS 1[BETA, IPKOCTH
Y KOHTPACTHOCTH.

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CpPEICTBAMHU
TEKCTOBOTO TpoIleccopa WM Jpyrux mporpamm (mpuiioxkeHuit). JlobaBnenue
BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[ToaroroBka MynbTUMEANINHBIX TTpe3eHTanuid. Cnaiiy. lobaBieHue Ha ciiaii TekcTa u
n300pakeHuil. PaboTa ¢ HECKOJIBKMMU CllaiiiaMu.
JloGaBieHue Ha ciiail]] ayJMOBU3yaIbHBIX JaHHbIX. AHMManus. ['unepccpliku
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Tunsl fgaHHBIX B sSYelkax dOIEKTPOHHOW Tabnuipbl. PemaktupoBaHue
dbopmartupoBanre TaOauI. BcerpoeHHble (YHKIIMM IS MOMCKA MAaKCUMyMa,
MUHUMYyMa, CYMMBI M cpeaHero apudmernueckoro. CopTUpOBKa [aHHBIX B
BBIZICICHHOM  nuarna3one. [loctpoenne nuarpamm  (THUCTOrpaMma, Kpyromas
auarpamMma, TouedHas [uarpamma). Beibop tma quarpamei.

[IpeoOpazoBanne Qopmyn mnpu komupoBanuu. OTHOCUTENIbHAs, aOCOTIOTHASs U
CMENIaHHas aJpecalus

4.5

VcaoBHEIC BRIYHCICHHS B SJICKTPOHHBIX Ta6n1/1uax. CYMMI/IpOBaHI/Ie n 1oACYeT
3Ha‘leHHI>i, OTBCUAOIIUX 3aJJaHHOMY YCJIOBHIO. O6pa60TKa OOJIBIIIHX Ha60p0B
JaHHBIX. YucaeHHoe MOJCIIUPOBAHUC B DJICKTPOHHBIX Ta6J'[I/IIIaX




