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INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPE/IMETA

OcBoenue yueOHOro mpeamera «Marematuka» JOJKHO — oOecreunBaTh
JOCTHKEHUE Ha YpPOBHE CpeaHero olmiero oOpa3oBaHUsl CJAEAYIOIIUX JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATHI

JluyHoCTHBIE  pe3yNbTaTbl OCBOEHHUSI IporpaMMbl  y4eOHOro  mpeaMeTa
«MaremaTuka» XapakTepHU3yIOTCS:

I'pa:xknanckoe BocnuTanue:

— ¢c(hopMUPOBAHHOCTHIO TPAXKIAHCKON TMOZHUIINK 00YYAOIIETocs] KaK aKTUBHOTO U
OTBETCTBEHHOI'0 YJI€Ha POCCHICKOr0o OOIIeCcTBa, MPEACTABICHHEM O MaTeMaTHYeCKHX
OCHOBax ()YHKITMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBICHHM, MPOIEAYP IPAKIAHCKOTO
oOirectBa (BBIOOpBI, OMPOCHI U Mp.), YMEHHUEM B3aUMOJCHCTBOBATH C COLUAJIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAUCHHUEM.

IlarprnoTnyeckoe BoCIMTAHHE:

— c(hOpMUPOBAHHOCTBHIO POCCUNUCKON TPaKAAHCKON HMIEHTUYHOCTH, YBAXKEHUS K
NPOLIJIOMY M HACTOAIIEMY POCCUWCKON MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUSIM POCCUMCKHMX MAaTEMATUKOB M POCCUMCKOM MaTEMATHYECKOW IIKOJbI, K
UCIIOJIb30BAHUIO 3TUX JOCTHKEHHM B IPYyTrUX HayKax, TEXHOJIOTHSIX, chepax SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— OCO3HAHHMEM JIYXOBHBIX HEHHOCTEN POCCUMCKOTO HAPOJa;

— c(hOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJIECHUS,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHUEM JOCTHXKCHUN HayKu U JAESITEIbHOCTHIO
YYEHOT0;

— OCO3HAHUEM JMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OYAYILETO.

JcTeTn4ecKoe BOCIMTAHUE:

— SCTETHMYECKUM OTHOILIEHHEM K MHUpPY, BKIKOYAs 3CTETHKY MAaTeMaTHYECKHUX
3aKOHOMEpHOCTEN, 00BEKTOB, 3a/1a4, PEIICHU, PaCCyXKACHHUIA,

— BOCIPUMMYHMBOCTBIO K MAaT€MaTUYECKUM AacleKTaM pa3JIMYHbIX BHJIOB
HCKYCCTBA.

Du3nyecKoe BOCIMUTAHUE:

— c(hOpMHUPOBAHHOCTBIO YMEHHS TPUMEHATh MaTEeMAaTHYECKHE 3HAHUS B
UMHTEpecax 370pOBOr0 M 0Oe30macHoro oOpas3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 370pPOBBIO (310pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHI U OTHAbIXA,
peryisipHas pu3ndecKas akTUBHOCTB);

— (Qusnyeckoro COBEPIICHCTBOBAHUSI, npu 3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIIBHOM JESATEIBHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCThIO K TpPYIy, OCO3HAHMEM LIEHHOCTH TPYAOJIIO0US; HHTEPECOM K
pa3nudHbIM chepam npodhecCHOHANTBHON NesTENHHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U e



NPWIOKCHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu u
peann30BbIBATh COOCTBEHHBIC KU3HEHHBIE TUIAHbI,

TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYecKoMy OOpa3oBaHUIO U
caM00OOpa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTHIO K aKTUBHOMY y4YacTHIO B
pEIICHUHU MPAKTUYECKUX 3a7a4 MaTeMaTUHYECKON HAMPABICHHOCTH.

JK0JI0THYeCKOe BOCTIUTAHME:

— c(hOpMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIBTYPbl, TOHUMAHHUEM BIIHSHHS
COLIMAJIEHO-3KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHME MPUPOIHON U COLMATBHOU CPEebl,
OCO3HAHHMEM TIIO0AIBHOTO XapaKTepa AKOJIOTHIECKHUX TTPOOIIeM;

— OpHUEHTalMe Ha MPUMEHEHHWE MATeMaTUYECKUX 3HAHUMU JUIs PElIeHHs 3a/iay B
0o0JacTH OKpyKaromie cpefpl, MIaHUPOBAHUS TOCTYNKOB M OLIEHKHM MX BO3MOYKHBIX
MTOCJIEACTBUM ISl OKPYXKAOIIEN CPEIBI.

IleHHOCTH HAYYHOT'O IO3HAHUS:

— c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIECTBEHHON MPaKTUKH, MOHMMAaHUEM MaTeMaTH4eCKOu
HAyKHU Kak cepbl YeTIOBEYECKON NEeSTENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTHU IS
pa3BUTUSl UMBWIM3ALMM, OBJIAJICHUEM SI3bIKOM MaTEeMaTUKH M MaTEeMaTUYeCKOU
KYJbTYPOW KaK CPeJICTBOM MO3HAHUSI MUDA;

— TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYIO U UCCIEI0BATENBCKYIO ACSTEIBHOCTh
WHJMBHUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATHBI

MertanpenMeTHbie  pe3yiabTaThl OCBOEHUS MPOTrpamMMbl  Y4eOHOro MpeaMmeTa
«Marematrkay XapakTEpHU3YIOTCS OBJIAJICHUEM YHHBEPCAIbHBIMU HO3HABAMETbHBIMU
0elcmeusaMY, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OCUCUAMY, YHUBEPCANbHLIMU
Pe2YIAMUBHLIMU OeliCMBULMU.

1) Vuusepcanvuvie noznasamenvuvie Oeticmsus, obecneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NpoOYeccos obyuarowuxcsi (oceoenue Memooo8 HNO3ZHAHUS
OKpydfcaoujeco Mupa, npuMeHenue J102Uu4ecKux, Uccied08amenbCKux onepayuil, ymMeHui
pabomams ¢ uHgopmayuet).

ba3oBble Joruyeckue JeMCTBUA:

— BBIABIIATh M XapaKTepU30BaTh CYUIECTBEHHbIE NPU3HAKA MATEMAaTUYECKUX
O00BEKTOB, TOHSATHUN, OTHOIICHHA MEXIY MOHITHAMU; (HOPMYIHPOBATH OIPEACIICHUS
NOHSITHI;, YCTaHAaBIMBATh CYIIECTBEHHBIM NpHU3HAK KiacCU(UKAIIMU, OCHOBAHUS s
00001IeHUsT U CPaBHEHM S, KPUTEPUU TIPOBOJAMMOTO aHAJIN3a;

— BOCIIPUHUMATb, dbopMmynupoBaTh M NpeoOpa3oOBbIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

— BBIABIIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEYUS B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUAX; Tpeiaratb KpUTEPUH JIsl BBISIBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUUL;



— JenaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYCHUH, YMO3AKIIOYSHUH IO aHAJIOTUH;

— MPOBOJUTH CaMOCTOSITEJIBLHO JO0Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEPKICHUMN
(mpsiMble ¥ OT TMPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, MPUBOJIUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBObI;

— BbIOMpaTh cmoco0 pemeHus y4deOHON 3amadn  (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBHIOMpPATh HamOoJee MOAXOASAIIMIA C Y4ETOM CaMOCTOSITENIHHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue AeicTBUA:

— HCIOJIb30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUI WHCTPYMEHT I103HAHMUS,
¢dbopMyaHpoOBaTH BOIPOCH], (PUKCHpYIOMKE MPOTHBOpEYHe, MpoOIeMy, yCTaHABIMBATDH
UCKOMOE U JJaHHOE, (GOPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

— MPOBOJUTH CAMOCTOSATEIHHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEAOBAHUE 110
YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro OO0beKTa, SBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXYy 00BEKTaMHU, SIBIICHUSMU, TIPOLIECCAMU;

— CaMOCTOSITENTFHO (OPMYIHPOBaTh OOOOIICHHS W BBIBOJABI IO peE3yJbTaTam
NPOBEIEHHOTO HAOMIONCHUSI, MCCIIEIOBaHUS, OLICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
pE3yNbTaTOB, BHIBOJIOB U 000OIIECHUH;

— MpPOTHO3WPOBATH BO3MOXKHOE pAa3BUTHE TpOIEcca, a TaKXKe BBIIBUTaTh
MPEIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ ungopmanmeii:

— BBIABIATH JeDUUUTH WHGOPMALUU, JAHHBIX, HEOOXOIUMMBIX JJIsi OTBETa Ha
BOTIPOC U JIJISl PELICHUS 3a/1a4H;

— BbIOMpaTh MH(POPMALKIO M3 MCTOYHUKOB PA3NTMYHBIX THIIOB, aHATH3HPOBATH,
CUCTEMAaTH3UPOBAaTh W HWHTEPIPETUPOBATH MH(OOPMALMIO PA3IUYHBIX BUAOB U (GopM
IPeICTaBIICHUS;

— CTPYKTYpUpPOBaTh HWH(MOPMAILMIO, MPEACTABIATh €€ B pa3IMyHBIX (opMax,
WILTIOCTPUPOBATH TPadUIECKH;

— OIICHUBATH HaIEKHOCTh uHpOpMAIUH o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

2) Yhusepcanvnvie  KoMMynuxamuenvle  Oelicmeus, obecneuusarom
chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0uenne:

— BOCTIPUHUMATH U (HOPMYIHNPOBATH CY)KIEHUS B COOTBETCTBUU C YCIOBHUAMHU H
HeIsIMU OOILEHUsT; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOI TOYKY 3pEHHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS MO XOAYy PElIeHHs 3aJadd, KOMMEHTHPOBATH
MOJIYYE€HHBIN pe3yJIbTaT;

— B X0Ze OOCYXIeHHs 3aJaBaTb BOMPOCHl IO CYIIECTBY OOCYKIa€MOH TEMBI,
npoOyieMbl, pelraeMon 3ajauyd, BBICKA3bIBaTh WJIEW, HallEJIEHHbIE Ha IMOMCK pELICHUS;
COMOCTAaBJATh CBOU CYXKIEHUS C CYXICHUSIMU JIPYTUX YYaCTHUKOB JHAJIOra,



0oOHapy>KMBATh Pa3IMYMe M CXOJACTBO MO3MIIHIA; B KOPPEKTHOH (opme GopmynupoBarhb
pa3HOTIIacusi, CBOM BO3PaKEHUS;

— IPEACTABIIATH PE3yJbTaThl PELICHUS 3alayd, DKCIEPUMEHTA, HMCCIIEIOBaHUS,
NPOEKTa; CaMOCTOSITEIbHO BBHIOMpaTh (OopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3eHTAlUN U OCOOCHHOCTEN ayIMTOPHH.

CoTtpyanu4ecTso:

— IIOHUMAaTh M MCHOJb30BAaTh MPEUMYIIECTBA KOMaHJHOM W WHIUBUIYAJIbHOMN
paboThl MpH peleHUH Y4eOHBIX 3aay; NPUHUMATH I1IeJIb COBMECTHOM JESTEeNbHOCTH,
IUTAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThl, pacupeneniartb BHABI paboT,
JIOTOBapUBaThCsl, OOCYXAaTh Mpolecc M pe3yiabTaT paboTel; 00001IaTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

— y4acTBOBaTh B IpyNHoBBIX (opmax paboTbl (0OCykJaeHus, 0OMEH MHEHMII,
«MO3TOBBIE IITYPMBI» U UHBIE); BBIIOJIHITH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH CBOU
NEHCTBUSA C APYTUMH WICHAMH KOMAaH[bI; OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIHIA
HOPOAYKT IO KPUTEPUSIM, C(POPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.

3) Vnusepcanvnvie pecynamuenvie oeticmeus, obecneuusarom ghopmuposanue
CMbICIOBbIX YCMAHOBOK U JICUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranusanus:

— COCTaBJIATH ILJIaH, aJIrOPUTM pELICHUs 3aJadd, BbIOMpPATh CHOCOO peleHus ¢
Y4€TOM HMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELIEHU ¢ Y4ETOM HOBOM HH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIN HHTE/LIEKT:

— BJIQ/IETh HABBIKAMU MMO3HABATENIFHON pe(IEKCHUN KaK OCO3HAHUS COBEPIIAEMBIX
NeMCTBUH W MBICIUTENBHBIX IIPOLECCOB, HUX pe3yJIbTaTOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoLlecca M pe3ysibTara pPEIIeHHs MaTeMaTHYeCKON
3a/1a4y;

— INpEeABUAETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTbH IIPHM PEUICHUM 3a/ayH,
BHOCHTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB, JAaHHBIX,
HalIeHHBIX OLIMOOK, BBISBJICHHBIX TPYAHOCTE;

— OLICHHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSIM, OOBSICHATH MPUYHUHBI
JOCTUKEHUS UM HEJJOCTUKEHUS PE3YJIBTATOB JIEATEIbHOCTH, HAXOIUTh OMIMOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eSITEIbHOCTD:

— IIOHUMaTh M MCIOJb30BaTh INPEHUMYILECTBA KOMAaHIHOW ¥ WHIUBUIYaJIBHOU
paboThl MpH peleHUH Y4eOHbIX 3ajady, NPUHUMATh LI€JIb COBMECTHOH JEsTEeIbHOCTH,
IUTAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacupenenarb BHABI paboT,
JIOTOBapUBaThCsl, OOCYXAaTh Mpolecc M pe3yiapTaT paboTel, 0000IaTh MHEHHUS
HECKOJIbKHX JIFOJICH;

— y4acTBOBaTh B IPyNHOBBIX (opmax paboTbl (0OCykJIeHus, 0OMEH MHEHMII,
«MO3rOBBI€ IITYPMbI» U UHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH CBOU
NeUCTBUSA C APYrUMH YiI€HaMU KOMaH[bl, OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA B OOLIMIA

HOPOAYKT O KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSL.
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INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus 6 10 knacce oOyd4arouviicss MOJYYHUT CIEIYIOLIUE
MIPEIMETHBIE PE3YIIbTATHI:

KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

Yucna 1 BBIYMCICHUS

CBOOOJIHO OINEpUpPOBATH TMOHSATUAMH: pAlMOHAIBHOE YHCIO, OEeCKOHEYHas
neproandeckasi ApoOb, MPOLEHTHI, UPPALMOHATIBLHOE YMCIIO, MHOKECTBA PAIl[MOHATIbHBIX
U J€UCTBUTEIIbHBIX YHUCEI, MOAYJIb JEHCTBUTEIIBHOTO YNCIIA;

MPUMEHSTH APOOH W TPOIEHTHI [T PEIICHUS MPUKIATHBIX 33/1ad U3 PA3TUIHBIX
OTpaciiel 3HaHUM U PEeaIbHOW KU3HU,;

MPUMEHATh NPUOIKEHHBIE BBIUUCICHUS, MpPaBUIa OKPYIJICHUS, NMPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCIIEHU;

CBOOOZHO ONEPUPOBATH MOHITHEM: CTENEHb C LEJIBIM MTOKa3aTesIeM, UCIIOJIb30BaTh
NOAXOAAITYI0 (hOpPMY 3aMKCH ACHCTBUTEIbHBIX YHCEI ISl PEIICHUS MPAKTUYECKUX 3a/1a4
Y IIPEICTABJICHUS JaHHBIX;

CBOOOZHO OIEpPUPOBaTh MOHATHEM: apuPMeTHUecKuii KOpPEeHb HaTypalbHOU
CTEIICHU;

CBOOOZHO OMEpUPOBATh MOHATUEM: CTENIEHB C PAllMOHAIBHBIM MIOKA3aTEJIEM;

CBOOOIHO OINEpPUPOBATH TOHATHSIMHU: JIOTapudM dYHCTA, JECATUYHBIE W
HATypaJbHbBIE JIOTapU(DMBL;

CBOOOZHO OMNEPUPOBATH MOHSATUSIMU: CHHYC, KOCHMHYC, TaHI€HC, KOTaHIEHC
YHUCIIOBOTO apTyMEHTa;

ONEepUpPOBATh NOHATUAMM: APKCUHYC, ApPKKOCHUHYC W AapKTaHI'€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHNMS 1 HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHITh  Pa3IUYHBIE METOJbl  PEIICHUS PANHOHATIBHBIX H  JAPOOHO-
palMOHAJIBHBIX YPAaBHEHU, MPUMEHATh METOJ UHTEPBAJIOB JIsl PELICHUS HEPABEHCTB;

CBOOOJIHO ONEpUPOBATH TMOHSATUAMHU: MHOTOWIEH OT OJIHOM NEepPEeMEHHOM,
MHOTOWIEH C IeJBIMU KOX(P(PUIIMEHTaMU, KOPHH MHOTOYICHA, MPUMEHSThH JeIICHUE
MHOTO4YJ€Ha Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y m teopemy Buera nns pemenus
3a1a4;

CBOOOZHO OINEPUPOBATH MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUM, MaTpHIIA,
ONpEeNeNUTeNb MAaTPULIBL 2 X 2 U €ro reOMETPUYECKUN CMBICII, MCIO0JIb30BAaTh CBOMCTBA
ompenenuTenas 2 X 2 1 BBIUMUCICHUS €r0 3HAYEHUs, TPUMEHSATHh ONpPEACTUTEIN s
peUIeHUsT CUCTEMbl JIMHEHHBIX YPAaBHEHUW, MOJENHMPOBATH pEaJbHbIE CHUTYallMU C
MIOMOIIBI0 CHCTEMBI JIMHEMHBIX YPABHEHWH, HCCIENOBAaTh MOCTPOCHHBIE MOJEIUA C
ITOMOULIBI0 MAaTPHUIl U ONPEACIUTENEH, UHTEPIIPETUPOBATD MMOJYUEHHBIA PE3YJIbTAT;

MCIIOJIb30BaTh CBOWCTBA JIEHCTBUIN C KOPHAMM JIJIsl IPe0Opa30BaHUsI BBIPAKECHHUI;



BBITIOJTHATD TPEe00pa30BaHMsI YHCIOBBIX BBIPAXKCHHUH, COACPIKAIIUX CTETECHU C
panMOHaIbHBIM II0KA3aTeNEM;

UCIOJIb30BaTh CBOWCTBA JorapuMoB Juid NHpeoOpa3oBaHUs JIOTapU(PMHUUECKUX
BBIPa)KCHUM;

CBOOOZHO ONEpUPOBATh MOHATHUAMM: HPPALMOHAIBHBIE, IIOKa3aTelbHbIE U
jgorapu(MUYECKHE YpAaBHEHUS, HAXOIUTh HUX pPEIIEHUS C IOMOILBIO PAaBHOCHUIIBHBIX
IIEPEXOI0B WM OCYIIECTBIISASI IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUIOHOMETpUYECKHE (OpMYyNbl A IpeoOpa3zoBaHMs
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSATh
HeoOXoauMble (OpMYJbl JUIsl PELICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
YPaBHEHU;

MOJICIIUPOBATh PEAIbHBIE CUTYallud HA SI3BIKE alureOpbl, COCTABIATH BBHIPAKCHHUS,
YPaBHEHMsI, HEPABEHCTBA II0 YCIOBUIO 3aJlay, HCCIEAOBATH IIOCTPOCHHBIE MOJEIHU C
UCTIOJIH30BAHMEM alIapaTa ajareOpsl.

DyHKIUH U TPaUKH:

CBOOOJIHO ONEpPUPOBATh MOHATHAMM: (YHKLUS, CIOCOOBI 3afaHus (YHKIMH,
B3aUMHO OOpaTHbIE (YHKIHMH, KOMIO3ULUSA (YHKIHHA, TpaduK (YHKIUH, BBITOIHATH
3JIeMEHTapHbIe IpeoOpa3zoBaHusl rpadUKoB (QyHKIHI;

CBOOOJTHO OIEPUPOBATh MOHATUSAMHU: OO0JIACTH ONPEICNICHUS] W MHOXKECTBO
3HaYeHUH (QYHKINH, HyTU (GYHKINUU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJIHO  ONEpPUPOBATh MOHATHSAMM: UYETHbIE M HEYETHbIe  (QYHKIUH,
nepuoanveckiue (QYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAKCUMyMbI U
MUHUMYMBI (DYHKIIMH, HanOOJIbIlIee U HAUMEHbILIee 3HaUeHNEe (PYHKIIMH Ha IIPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH IMOHATHUAMHU: CTENEHHAas (YHKLUUS C HATypaJbHBIM U
[EeJbIM TOKa3aTesneM, TpapuK CTEeNeHHOW (YHKIMM C HATypaJbHBIM U IIEJBIM
nokaszaTeneM, rpaduk KOpHS n-oil cTemneHW Kak (yHKUuMM OOpaTHOM CTENEeHH C
HaTypaJbHBIM II0OKa3aTelIeM;

OIEpUpPOBATH MOHATHSAMHU: JIMHEHHas, KBaJgpaThyHas M APOOHO-JIMHEHHAs
(yHKINH, BBIITOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOCHUE UX I'PaUKOB;

CBOOOJHO ONEpUPOBAaTh TOHATUSMHU: TIOKa3aTeNbHAas | Jorapupmuyeckas
($yHKIMU, MX CBOMCTBA U Tpa(HKH, UCIIOIB30BATh X TpaduKu AJs pEeUIeHUs YpaBHEHU,

CBOOOJIHO  ONEpUPOBATh IMOHATUSIMU: TPUTOHOMETPHUUYECKAsh  OKPY)KHOCTb,
OIpEIEJIEHNE TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCHOJIb30BaTh Ipaduky GyHKIMHA AJIs MCCIeI0BaHUs MIPOLECCOB U 3aBUCUMOCTEH
IpU pelIeHUH 3aJad U3 JIPYrux y4eOHBIX MPEIMETOB M peajJbHON >KU3HHU, BbIpa)xaTb
dbopMynamMu 3aBUCHMOCTH MEXIY BEINIMHAMU;

Hayana maTeMaTH4ecKoOro aHajamsa:

CBOOOJHO OMEpPUPOBATH TOHATHAMH: apuPMETHUECKas U TeOMETpHYecKas
nporpeccus, OECKOHEYHO YOBIBAaIOIIAsi TEOMETPUYECKash MPOrPecCHsi, JMHEHHBIH U
HKCIOHEHIMAJIBHBIH POCT, (hOpMyJia CIIOKHBIX MPOLEHTOB, UMETh IPEACTaBICHHUE O
KOHCTaHTE;



UCTIOJBb30BaTh MNPOTPECCHH U PELICHHs] peaJbHBIX 3aJad  IMPHUKIATHOTO
XapakrTepa;

CBOOOJITHO OIEPHPOBATHh TOHATHUSIMU: IOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
NOCTIeI0BAaTENIbHOCTEH, MOHOTOHHBIE M OTPAaHUYECHHBIE MOCIE0BATEIHLHOCTH, TOHUMATh
OCHOBBI 3apPOXKJACHUS MATEMAaTHIECKOT0 aHAJIN3a KaK aHajIn3a 0ECKOHEYHO MaJbIX;

CBOOOJITHO OIEPHPOBATH TMOHSATHIMH: HETPEPHIBHbIC (YHKIWH, TOYKHA pa3pbiBa
rpaduka GyHKIUH, ACUMOTOTHI Tpaduka HyHKIUH;

CBOOOJIHO OINEpPHpPOBATh TMOHATHEM: (YHKIHSA, HENpEephIBHAs Ha OTPE3Ke,
NPUMEHSTH CBOWCTBA HETIPEPHIBHBIX (YHKIUH ISl pEIICHUS 33124,

CBOOOJIHO OMNEPUPOBATH MOHITHAMHM: TEPBasi U BTOpask MPOU3BOAHBIC (YHKIIHH,
KacatesbHas K rpaduKy QpyHKINN;

BBIUUCIIATH TPOU3BOAHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIIUH JIBYX
(GyHKIMH, 3HATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINH;

UCTIOJIh30BaTh TEOMETPUUYECKUI B (PU3MUECKUN CMBICI TPOU3BOIHOMN /ISl pEeIICHUS
3aad.

MHokecTBA M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHSATHSIMH: MHOXKECTBO, OTICpAIH HAJl MHOKECTBAMHU;

UCTIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBI ammapar Ui ONUCAHHS pPealbHbIX
NIPOIIECCOB U SIBJICHUH, TP PEIICHUU 3a/1a4 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: ONpEICIICHUE, TEeOopeMa, ypaBHEHHE-
CIIEICTBHE, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, JI0Ka3aTelIbCTBO, PAaBHOCHIBHBIC
ypaBHEHUS ¥ HEPABCHCTBA.

KYPC «'EOMETPUS»

CBOOOZHO OMNEPUPOBATH OCHOBHBIMH TOHATHUSAMHU CTEPEOMETPHU IPH PEIICHUU
3a]1a4 U MPOBEICHNN MaTeMaTHIYECKHUX PACCYKICHHIA;

OPUMEHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS M3 HHUX TPH pEIICHUH
reOMETPUYECKUX 3a/1a4;

KJaccu(pUIMpOBaTh B3aUMHOE pACIOJOXKEHHE TPSAMBIX B IPOCTPAHCTBE,
IUTIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IIIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OTEPHPOBATh MOHATUSMH, CBS3aHHBIMH C yIJIaMH B IPOCTPAHCTBE:
MEXy MPSIMBIMU B IIPOCTPAHCTBE, MEXKY MPSIMON U MIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHATHAMH, CBI3aHHBIMU C MHOT'OT'PaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpH3Ma, MHPAMUIA,
HPSMOYTOJIBHBIN Mapajuienenunes, Kyo);

KJIaccu(HUIUPOBATh MHOTOTPAaHHHUKH, BBIOMpAsi OCHOBAHUS [UIs KTacCU(pUKAINN;

CBOOOJIHO OTEPUPOBATH MOHITHSIMH, CBS3aHHBIMH C CEUYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITMIOJIHATD TApaJUIETbHOE, HEHTPAIbHOE M OPTOTOHAIBHOE MPOCKTHPOBAHHE
¢uryp Ha MmI0CKOCTh, BHITOIHATH H300paXKeHHS (PUTYp HA IIIOCKOCTH;



CTPOUTb CEYEHHMs] MHOTOTPAaHHUKOB pPAa3JIMYHBIMH METOJAaMH, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEXKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (UIYp: BHI CBEPXY,
cOOKY, CHH3Y;

BBIYMCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMU[A),
Te€OMETPUYECKHX Tell C MPUMEHEHHEM (HOpMYIT;

CBOOOJIHO ONEpPUPOBATh MOHATHSMM: CUMMETpPHUSl B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO  ONEpUPOBATH  IOHATUSIMH, COOTBETCTBYIOIIMMHU  BEKTOpaM U
KOOp/IMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH ACHCTBUS HaJl BEKTOPAMU;

pelaTh 3a7auu Ha J0Ka3aTeabCTBO MAaTEeMAaTUYECKUX OTHOLICHUH M HaXOXKJEHUE
FEOMETPUYECKUX  BEJIMYMH, MPUMEHSAS  M3BECTHbIE  METOAbl IPHU  PELICHUU
MaTEMaTUYECKUX 3a/1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHSI CJI0KHOCTH;

IPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHMKallMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, IMpeoOpa3oBbIBATh M HUHTEPIPETUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHbIX TI'C€OMETPUUYECKUX (Urypax, IpeICTaBICHHYI0 Ha YepTexkax H
PHUCYHKaXx;

IPUMEHATh IOJIyYEHHBbIE 3HAHUS Ha IpaKTHKE: CpaBHMBAaThb M AHAJIM3MPOBAThH
peaJlbHblE CUTYyallud, MPUMEHATh W3YYEHHbIE IMOHATHS B IPOLIECCE IMOUCKA PEIIECHUs
MaTeMaTH4eCKu C(HOPMYTUPOBAHHON MPOOIEMBI, MOIETHPOBATh PEATbHBIE CUTYalluy Ha
A3bIKE TI'€OMETpUHM, HCCIEA0BaTh IIOCTPOEHHBIE MOJIEIM C  HCIHOJIb30BAaHHEM
F€OMETPUUECKUX MOHATHIA U TEOpEM, ammapara ajreOppl, pelaTh NPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOKJCHUEM I'€OMETPUYECKUX BEIUYMH;

UMETh IPEJICTABIECHUsI 00 OCHOBHBIX 3TallaX Pa3BUTHs F€OMETPUU KaK COCTAaBHOM
gacTu GyHIAMEHTa Pa3BUTHS TEXHOIOTHIA.

KYPC «BEPOATHOCTDb U CTATUCTUKA»

CBOOOJIHO OTIEPHPOBATh MOHATUSAMU: Tpad, IUIOCKUH rpad, CBA3HBIN Tpad, MyTh B
rpade, 1ensp, UK, J1ePeBO, CTENEHb BEPILUHBI, IEPEBO CIyUYaHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CIYUANHBIN SKCIEPUMEHT (OMBIT), CIy4yailHOe
cOObITHE, 3JIEMEHTApHOE CiydyailHOE COOBITHE (DJIEMEHTAPHBIA HCXOM) CIIy4allHOTO
OMbITa, HAXOJUTh BEPOSTHOCTH COOBITUH B ONBITaX C  PAaBHOBO3MOXXHBIMU
3JI€MEHTAPHBIMU COOBITUSIMU;

HaXoauTh W (OpMYyIUPOBATH COOBITUS: TIEpeceueHue, OObEeIUHEHHE ITaHHBIX
cOOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY, HCIOJIb30BaTh AMArpamMmbl Jiiepa,
KOOPJMHATHYIO TPSAMYIO JUIsl PEIICHHs 3a/iad, MOJIb30BaThCs (OPMYIION CIOXKEHUs
BEPOSTHOCTEH JJIs1 BEPOSITHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHI;

OIEpUPOBATH MOHATHSAMU: YCIOBHAasi BEPOATHOCTb, YMHOYKEHUE BEPOATHOCTEM,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIyYallHOrO S3KCIEPUMEHTAa, HaXOAUTh BEPOSTHOCTU
COOBITHII C MOMOIIBIO TIPAaBUJIa YMHOXKEHHUSI, JI€peBa CIy4ailHOTO OMBITA, UCIOIb30BATh



dopmyny monmHON BeposTHOCTH, (opmyny baileca mpu pemenun 3amad, ONpeneisTh
HE3aBUCUMOCTb COOBITHII IO (POpPMYII€ U 110 OPraHU3aLMH CIIY4alHOTI'O SKCIIEPUMEHTA;

IPUMEHATh N3Y4YE€HHblE KOMOMHATOPHBIE (POPMYJIBI ISl HEPEUUCICHHS IIEMEHTOB
MHOXECTB, JJIEMEHTApHBIX COOBITUH CIydallHOTO OMbITa, PEIICHHS 3aJad 10 TEOPHHU
BEPOSITHOCTEN;

CBOOOJIHO ONEpPUPOBATh MOHATHAMU: OMHAPHBIN CIydailHBIA ONBIT (UCIBITAHUE),
yCIeX U HeyAada, HE3aBUCHUMBIC UCIIBITAHUSA, CEPUS UCIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITUI: B CEpUM UCHBITAHUM 10 MEpBOro yclexa, B Cepuu HcnbITaHuid bepHymnu, B
OIIBITE, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOZHO OIEpPUPOBATh TMOHATUAMM: Ciy4yaliHas BEJIMYMHA, pACIpPEeIeHNE
BEpOSATHOCTEH, JuarpamMma paclpeleneHus, OuHapHas cllydaiiHas  BeJIM4YUHAa,
reoMeTpudeckoe, OMHOMHAIbHOE paclipeesiCHHE.

K xonny oOyuenus 6 [11 knacce oOydarouviicss MOJYYHUT CIEIYIOLINE
IPEIMETHBIE PE3yIbTAThI:

KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

Yucia 1 BBIYMCTIEHUS:

CBOOOJIHO OIEpUPOBATH TMOHATHUSAMH: HATypajbHOE M II€JIO€ YHCIIO, MHOXKECTBA
HATypaJIbHBIX U LIEJIBIX YHCEeJI, UCMOJIb30BaTh MPU3HAKU JEIUMOCTH 1enbix yucesn, HOJJ
u HOK HaTypanbHbIX UKcel Jyis pelieHus 3a71a4, NpUMeHATh aaroput™ EBknnaa;

CBOOOJIHO  OMEpUpOBaTh TMOHATHEM OCTaTka IO MOAYJI, 3alUChIBaTh
HaTypaJbHbIC YHCJIA B PA3JMYHBIX O3UIIMOHHBIX CUCTEMAX CUUCIIEHUS;

CBOOOJIHO ONEPUPOBATh TMOHATHUAMHU: KOMIUIEKCHOE YHCIO ¥ MHOXECTBO
KOMILJIEKCHBIX YHCEJ, NPEACTABISITh KOMIUIGKCHBIE 4YHCIIa B aireOpanveckod u
TPUTOHOMETPUYECKOW (opMe, BBHITOTHATH apu(METHUECKHE OIlepalud ¢ HUMH H
n300pakaTh HA KOOPIUHATHON MJIOCKOCTH.

YpaBHeHHs] 1 HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATh MOHSATUSAMH: UpPpAMOHAIbHBIC, IOKa3aTelbHbIE U
Jorapu()MUYECKNe HEPABEHCTBA, HAXOJWTh UX PEIICHUS C TIOMOIIBI PaBHOCHIBHBIX
MEPEXO0B;

OCYIIECTBIIATh OTOOP KOPHEH MpHU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJIHO  OMEPUPOBATh  TOHATHEM  TPUTOHOMETPUUYECKOE  HEPABEHCTBO,
MIPUMEHSTH HEOOXO0IMMBIE dhopmyIib 1L pELICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: CHUCTEMAa U COBOKYIMHOCTh YpPaBHCHUH U
HEPABEHCTB, PAaBHOCHIIBHBIE CHCTEMBI M CHUCTEMBI-CICACTBUS, HAaXOAUTh PpEIICHUS
CHCTEMbl W COBOKYIHOCTEH palMOHAIBHBIX, HWPPAlMOHAJIbHBIX, MOKa3aTEIbHBIX H
JorapuMUYECKIX YpaBHEHUIN 1 HEPABEHCTB;

pelaTh paluuoHaldbHbIE, UPPALIMOHANIbHBIE, [T0KAa3aTeIbHbIE, Jorapu(MUUECKUe U
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COACPIKAIIME MOYJIM U TTapaMETPhl;
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NPUMEHATh TpaduyecKrue METOABI Ui PEIICHUs YPaBHEHWH W HEPaBeHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMu;

MOJIETUPOBATh pPeajbHbIE CUTYallMH Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIEI0BATh IIOCTPOCHHBIE
MOJIEIM C HCIIOJIb30BAHMEM ammapara anreOpbl, WHTEPIPETUPOBATH IMOIYUYEHHBIN
pe3yibTar.

DOyHKUMH U TPaPUKH:

CTpOUTh TpadUKd KOMIIO3MIMK (GYHKIUH C TOMOILIBIO 3JIEMEHTapHOIO
MICCTICIOBAHUS M CBOWCTB KOMITO3MILIUH JIBYX (DYHKIIHIA;

CTPOHUTH T€OMETPHYECKHE O0Opa3bl ypaBHEHHI M HEPABEHCTB Ha KOOPAMHATHOU
IIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAME: TPAPHUKN TPUTOHOMETPUIECKUX (DYHKITHIA;

NPUMEHATh GYHKINU I MOJICTTUPOBAHUS U HCCIIEOBAHMS PEAbHBIX TPOIECCOB.

Hayana MaTemMaTH4ecKoro aHaausa:

MCTIOJb30BaTh MPOM3BOIHYIO JJISI MCCIENOBaHUA (PYHKIMHM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJIUTh HauOoJblliee W HaMMEHbIIee 3HA4YeHUS (DYHKIMM HENpephIBHOW Ha
OTpE3Ke;

UCITIOJIb30BaTh MPOM3BOJHYIO JJISI HAXOXKICHHS HAWIy4Ilero pelieHus B
NPUKIAJAHBIX, B TOM YHCIE COIHMAIbHO-d)KOHOMHUYECKHX, 3aadax, Ui OIpeIeICHHUs
CKOPOCTH M YCKOPEHHS TpoIiecca, 3aJaHHOTO (OopMYIIoi WiH rpaduKkom;

CBOOOZHO OIEPUPOBATh MOHATUSAMH: IEpBOOOpa3Hasi, ONpeNeNEHHBI MHTErpall,
HaXOJUTh NEPBOOOPa3HBIE FIMEMEHTAPHBIX (YHKIIMI M BRIYUCIATH HHTETPAT 1O (popmyrie
Hrrorona-JleiiOnumna;

HAXOJUTh IUIOIIAIN TIOCKUX (PUTYp U 0OBEMBI TN C TOMOIIBIO HHTETPAIa;

UMETh TMPEJCTaBICHNE O MaTeMaTHYeCKOM MOJCIMPOBAHUU Ha TpPUMEpPE
coctaBneHus A depeHInanbHbIX YpaBHEHUH;

pemath MPHUKIAJAHBIE 3a/Ja4d, B TOM 4YHCIE COLUAIBbHO-DKOHOMHYECKOTO W
¢u3nIecKOro Xapakrepa, CpeCTBAMH MaTEMAaTHYECKOTO aHAIH3A.

KYPC «'EOMETPUS»
CBOOOJIHO  OMEPUPOBATh TMOHSATHUSAMH, CBS3aHHBIMH C  [HJIMHIPUYECKOH,

KOHHYECKOH U C(HEepUIECKON MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI IOTYUCHHUS;

ONEepUPOBATH TOHATHUSIMH, CBA3aHHBIMU C TeJIaMH BpAllCHUS: UUIHUHIPOM,
KOHYCOM, cepoil 1 mapom;

pacmo3HaBaTh Tena BpameHus (UWIMHAP, KOHYC, cdepa W map) U OOBSCHATH
CIOCOOBI MOJIY4YEeHHUS TEJ BPAILEHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHE CPEPhI U IITOCKOCTH;

BBIYHCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpallleHUs, 00BEMBI U
TUTOIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, T€OMETPUUYCCKHX TEN C
npuMeHeHneM (popmy;
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CBOOOJIHO ONEPUPOBATH MOHSATUSAMH, CBS3aHHBIMU C KOMOMHAIUSIMH Tell
BpAIlICHUsS © MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B c(hepy ¥ OMUCAHHBIA OKOJIO
cdepsl, chepa, BMCaHHAS] B MHOTOTPAHHUK WJIM TEJIO BpAICHHUS;

BBIYHCIISATh COOTHOIICHHSI MEXAY IUIOMIQJSIMU TIOBEPXHOCTEH © 00BhEMamMu
ITOTOOHBIX TEI;

M300paXkaTh M3ydaeMble (PUTypbI, BBHIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTBIX 00BEMHBIX (UTYP: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpallleHUS;

U3BJIEKaTh, HMHTEPIPETHPOBATH W  MpeoOpa3oBbiBaTh  MHGOpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QUrypax, MPEACTABICHHYI0O Ha 4YepTekKax U
pHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEPALK HaJ BEKTOPaMu;

3a/1aBaTh MJIOCKOCTh YpaBHEHUEM B JIEKapTOBOM CHCTEME KOOPIMHAT;

pemarb TeOMETPUUYECKUE 3a/laud Ha BBIUMCICHHUE YIJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIYMCJICHUE PACCTOSHMM OT TOYKM JIO0 IUIOCKOCTH, B LI€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPH PEIICHHH;

CBOOOJIHO ONEpPUPOBATH MOHATHUSIMU, CBA3aHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUU,

BBITIOJTHATh M300PKEHUST MHOTOTPAHHUKOB U TEJI BPAIEHUS TIPH NapauIeIbHOM
MEePEHOCE, LIEHTPAIbHON CUMMETPHUH, 3E€PKAIBHOW CHMMETPUM, MPU MOBOPOTE BOKPYT
pSMOH, peoOpa30BaHMs TTOI00US;

CTPOUTH CEYEHHUSI MHOTOTPAHHMUKOB U TeJl BpAlllCHHS: CEUECHHS LWJIUHJpa
(mapanienabHO M NEPHEeHAUKYISPHO OCH), CeYeHHs KOHyca (TapasuielibHble OCHOBAHUIO U
NPOXOJISIIIE Yepe3 BEPIINHY), CEUEHUS 11apa;

WCIIOJIb30BaTh METO/IbI TIOCTPOEHUSI CEUEHU: METO/JI CJIEI0B, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUS, METO/] TIEPEHOCA CEKYILEN MI0CKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPIKICHUS;

MPUMEHITh TE€OMETPUYECKUEe (DAKTBI IS PEIICHUS CTEPEOMETPUUYECKHUX 3ajad,
MPEIOJIaraloluX HECKOJBKO IIAroB PEIICHHs, €ClIM YCJIOBHs MPUMEHEHHs 3a/laHbl B
SIBHOW W HESIBHOU opMme;

pemaTh 3a/1aud Ha J0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW M HAXOXJEHUE
reOMEeTPUUECKUX BEITUYHH;

MIPUMEHATHh IPOTPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
U PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh TMOJYYEHHbIE 3HAHMUS Ha NPAKTHKE: CPaBHUBATh, AaHAJIU3UPOBATH U
OIICHUBATh pPeajbHbIE CUTYALIUH, TPUMEHATh U3yUCHHbIC TTOHSATHUS, TEOPEMbI, CBOIICTBA B
mpolecce MOMCKa  pElIeHUs  MaTeMaThuyecku CcQOopMyIUpOBaHHOW  MPOOIEMBI,
MOJICJIUPOBATh pEalIbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUHU, HCCIIEIOBATh MOCTPOEHHBIE
MOJIEJIU C HMCIOJIb30BAHUEM TI'€OMETPUUECKUX TMOHATHM U TEOopeM, arrmapara ajireOpsbl,
penath NpakTUYeCcKue 3a/1auu, CBsI3aHHbIE C HAXO0XKEHUEM T€OMETPUUECKUX BEIHUUH;
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UMETh TPEJICTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS TE€OMETPUU KaK COCTABHOM
gacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHA.

KYPC «BEPOATHOCTDb U CTATUCTUKA»

ONEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEAECIEHUE IBYX CIIyYaWHBIX BEJIMYHH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOI'O pacHpeleleHHs] IBYX CIyYalHbIX BEJIWYUH IS
BBIJICJICHUSI  PaCOpPENCIICHUSI KaXKJIOW BEJIWYMHBI, ONPEACIICHUS HE3aBUCUMOCTHU
CIy4alHbIX BEJIUYMH;

CBOOOZHO OINEpUPOBATh IMOHATHEM MAaTEeMaTHUYECKOrO0 OXXHUJAHUS Cly4dailHOU
BEJIMYUHBI (pacrpe/iesieHrs ), MPUMEHITh CBOWCTBA MAaTEMATHUYECKOTO OXHUAAHUS IpHU
pelieHn  3a7a4, BBIYUCIATH MaTeMaTHuecKoe OXHJaHue OWHOMHAIBHOTO U
r€OMETPUYECKOTO PaCIIPENCIICHNN;

CBOOOZHO OINEpPUPOBATH MOHATHSAMH: JUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
CIly4YalHOM BEJIMYWHBI, IPUMEHAThH CBOMCTBA JHUCIEPCUU CIIYYAMHOW BEIIMYHUHBI
(pactpeneneHusi) NpU PELIEHWH 3a/ad, BBIUKCIATH JHUCIEPCUI0O M CTaHJApTHOE
OTKJIOHEHUE T€OMETPUUECKOT0 1 OMHOMUAJILHOTO paciipeiesieHuH;

BBIYHCIISATh BBIOOPOYHBIE XapaKTEPUCTUKHU 10 JaHHOM BBIOOpKE M OIICHUBATh
XapaKTePUCTUKU  TEHEPAIbHOW  COBOKYNHOCTH  JAaHHBIX [0  BBIOOPOYHBIM
xapaktepuctukaMm. OIEHUBAaTh BEPOSTHOCTH COOBITHMM UM TMPOBEPATHh MPOCTEHIINe
CTaTUCTUYECKHUE TUIIOTE3bI, MOJIb3YSACh U3YUYEHHBIMU PACIIPEACTICHUSIMH.

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

10 KUIACC
KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

Yuciia 1 BBIYUCICHUSA

Panmonanbuble uucna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, MPOLIEHTHI,
OeckoHeuHble nepuoanueckue apoodu. [lpumenenue nqpodelt U MPOLIEHTOB ISl PELICHUs
IIPUKJIAJHBIX 33144 U3 PA3JIMYHBIX OTPACIEH 3HAHUHN U PEAIBHON KU3HHU.

JleicTBUTENBHBIE  4YMcha.  PalyoHanpHble W HMPpallAOHAIBHBIE — YMCIIA.
Apudmerndeckue onepanuu ¢ JeHCTBUTEIbHBIMU YHCIaMU. MOAYJIb JAEHCTBUTEIHLHOTO
yyciia U ero cBoicTa. [IpubnmkEHHbIE BRIYUCIICHUS, IPABUIIA OKPYTJIIEHUS, IPUKUAKA U
OLICHKA pe3yJbTaTa BIYUCIICHUH.

Crenesb ¢ 1eIbIM IT0oKasateiaeM. bunom Hperorona. Mcronbp3oBanue moaxomsaiiei
(GopMBl 3amUCH  JEHCTBUTEIBHBIX YHMCENT JUISI pPEIIeHHs MpaKkTUYEeCKUX 3ajad U
IIPEICTaBICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaIbHOM CTENEHN U €r0 CBOKCTBA.

CreneHbp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JEHCTBUTEIIBHBIM ITIOKA3aTEIIEM.

Jlorapupm umcma. CpoiictBa snorapudma. JlecATUuHbIE W HaTypalbHbIE
Jorapu@Mel.
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CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YMCIIOBOTO aprymMeHTa. ApKCUHYC,
ApPKKOCHHYC U apKTAHT€HC YHUCIOBOIO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE NTPEOOpa30BaHus. Y paBHEHHE, KOPEHb YPaBHEHHUS.
PaBHOCWIIBHBIE  ypaBHEHHs W ypaBHEHMA-CleACTBUA. HepaBeHcTBO, peleHue
HEpaBEHCTBA.

OCHOBHBIE METOJBI PELIEHUS UENbIX U JIPOOHO-PAlMOHAIBHBIX YpPaBHEHHWH H
HEpaBEeHCTB. MHOIOUYJIEHBI OT OJIHOM MEpeMEHHOM. /leneHne MHOTOUYIeHa HA MHOTOYJIEH
¢ octatkoM. Teopema besy. Muorounens ¢ nensimu koddduimenramu. Teopema Buera.

[IpeobpazoBaHMs YUCIOBBIX BRIPAXKEHUH, COACPIKAIINX CTETICHN U KOPHHU.

Wppanmonanbubie ypaBHeHHs. OCHOBHBIE METONBl PELICHUS HPpalUOHAIbHBIX
YPaBHEHUH.

IlokazarenpHble ypaBHEeHHA. (OCHOBHBIE METOJbl PEIIEHUS I1OKAa3aTEIbHBIX
YPaBHCHUU.

[IpeobpazoBaHue BEIPAKEHHM, COEPKAIINX JTOTApU(PMBI.

Jlorapudgmuueckue ypaBHeHUS. OCHOBHBIE METOJAbl PEUICHUS JTOTapupMUYECKUX
YPaBHCHUU.

OcHoBHbIE TPUTOHOMETPUUYECKHUE (opMyJIBIL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHne TpPUroHOMEeTpUYECKUX YpaBHEHHI.

Pemienne cucrteM JIMHEWHBIX YypaBHEHMW. Marpuna CHCTEMBl JIMHEHHBIX
ypaBHeHu. OmnpenenuTenb MaTpulbl 2X2, ero reOMETPUYECKUH CMBICT M CBOMCTBA,
BBIYMCIICHUE €ro 3HA4YeHMs, IPUMEHEHHE ONpPEACNIUTENs i PELICHUs CHUCTEMBbI
JIMHEWHBIX YpaBHEHHW. PelieHne NpUKIamHbIX 3a4a4 ¢ IIOMOIIbIO CHCTEMBI JIMHEHHBIX
ypaBHeHui. MccimenoBaHue IMOCTPOCHHOM MOJEIM C  [OMOLIBIO  MAaTpull H
OIPEICIIUTENIEH.

IlocTpoeHne MaTeMaTHYECKUMX MOJEIEH pPEeaJbHOM CUTyalud C IIOMOIIBIO
YpaBHEHUA U HepaBeHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEUICHUIO
MaTeMaTHYEeCKUX 3a/1a4 ¥ 3a7a4 U3 pa3IudHbIX 00acTell HAYKU U peabHOM KU3HH.

DOyHKUMH U TPaPuKHn

OyHKIKA, CcnocoObl 3amgaHus (QyHKiuu. BzaumHO oOpaTHbIE (QYyHKIUH.
Komnosunmsa ¢yaxnuii. I'padux Gyakumu. Dnementapasie npeodpa3oBaHus rpaduxos
byHKIHA.

Ob6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWd (ynkumu. Hymu QyHkumm.
[TpomexxyTkn 3HaKOmocTOSHCTBA. YéTHhie W HeueértHble (yHkumu. I[lepuonnueckue
byukuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBbI ()yHKITUH.
Hau6onbiiee u HanMeHblee 3HaYeHUs] GYHKIIUU Ha IPOMEXKYTKE.

JluneitHasi, kBaapaTU4yHass W JOPOOHO-TMHEWHAs (QYHKIUU. ODIEeMEHTapHOE
UCCJIeIOBAaHUE U MIOCTPOCHUE UX IPaUKOB.

Crenennas (yHKIuS ¢ HAaTypaJdbHBIM M IENBIM MMOKa3aTeneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa M rpaduK KOpHSA N-OM CTETNEHM KaK (YHKIHUA OOPAaTHOW CTETEHHU C
HATypaJIbHBIM [TOKAa3aTeJIEM.
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[lokazarenpHass u Jsorapudmuueckass (YHKIMHM, HMX CBOWCTBA M TIpadukwy.
Hcnonp3oBanue rpadukoB QyHKIHHA U1 PEIICHUS] YPAaBHEHUH.

Tpuronomerpuueckass  OKPY)KHOCTb,  OINpPEICIICHHE  TPUTOHOMETPUYECKUX
(GYHKIMN 9HCITIOBOTO apryMEeHTa.

@DyHKIMOHAJIbHBIE 3aBUCHMOCTH B PEAJIbHBIX IpOLEccax W sBJIEHUsAX. ['papuku
peanbHbIX 3aBUCUMOCTEM.

Havajsia MaTeMaTH4eCKOro aHaJIin3a

[TocnenoBaTenbHOCTH,  CHOCOOBI  3aJaHMsl  HocienoBaTenbHocTed. Mertoa
MaTEeMaTH4eCKOM WHAYKUMU. MOHOTOHHBIE M OIPaHHYEHHBIE I10CJIEN0BATEIbHOCTH.
HcTopusi BOSHUKHOBEHHUSI MAaTEMAaTHYECKOTO aHAJIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX.

Apudmerndeckas U reomeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckass mnporpeccus. Cymma O€CKOHEYHO YOBIBarOLIEl TIeOMEeTpUYeCKOn
nporpeccuu. JIMHEWHBIM M OKCIOHEHIHMAIBbHBIM pocT. Huemo e. Popmyna CIIOXKHBIX
IPOLEHTOB. Mcnonp30BaHue NPOrpeccuu AJis PEIICHUs PEaIbHBIX 3a7ad IPUKIAJIHOTO
Xapakrepa.

HenpepsiBHbIE (hyHKIMU M UX CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpaduKkoB
¢ynkuuid. CpoiicTBa (DyHKIMII HENpephIBHBIX Ha OTpe3ke. MeTox HMHTEpBaloOB MM
pelieHrss HepaBeHCTB. [IprMeHEeHHE CBOICTB HENpPEPBIBHBIX (PYHKIUN U peleHus
3a/1a4.

[lepBast m BTOpas mpowsBogHble (GyHKIMH. OnpenerneHue, TeOMETPUUYECKUNA H
(du3nUecKuii CMBICT POU3BOIHON. Y paBHEHUE KacaTeIbHON K TpaduKy QyHKINN.

[TpousBoaHble 3neMeHTapHbIX (QyHKUMHA. [Ipon3BomHas CyMMBbl, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIIUHU ()yHKIIHHA.

MHo:kecTBA U JIOTHKA

MHo3ecTBO, onepalyy HaJl MHOKECTBAMM U UX CBoMcTBa. /luarpammsel Oisiepa—
Benna. IIpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JUisl ONMMCAHMS PEaTbHBIX
IPOLIECCOB U SIBJICHUI, TP PEIIEHUH 3a/1a4 U3 IPYI'UX y4EOHBIX IPEIMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTU4YECKOIo OOBEKTa, CIIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIE YPABHEHUS.

KYPC «I'EOMETPUS

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTepeoMeTpuH. Touka, TpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 00 akCHOMAaTHYECKOM MOCTPOCHUHU CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CJICJICTBHS U3 HHUX.

B3aumHOe pacmonio)keHHE TMPSAMBIX B MPOCTPAHCTBE:  TEPECEKAFOITUECs,
napajuielbHble W CKpenuBaromuecs mnpsiMbie. [Ipu3Haku CKpenIMBarOMIMXCS MPSIMBIX.
[TapamienbHOCTh MPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: MapalijieibHBIE MPSMbIE B
MPOCTPAHCTBE, MAPATUIEIBHOCTh TPEX MPSMBIX, NAPALIECILHOCTh NPSIMOM U IUIOCKOCTH.
[TapannenpHOe W ILEHTpPAJIBHOE MPOCKTHpPOBaHWE, u300paxeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapallJIeIbHOTO MpPOeKTUpoBaHusA. M3o0paxkeHue ¢uryp B mapamienbHOU
NPOCKIUU. YTIbl C COHAMNPABJICHHBIMH CTOPOHAMH, YroJd MEXIy MpsSMbIMU B
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npocTpaHcTBe. [lapaninenbHOCTh IIIOCKOCTEM: NapajulebHbIE IUIOCKOCTH, CBOMCTBA
napauieNbHbIX MIockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (QUTYPHI HA IUIOCKOCTH:
TETpa’p, NapajljIeNenuIie]l, IOCTPOCHUE CEYEHUIA.

IlepnieHAUKYIAPHOCTE NPSAMOM M IIOCKOCTU: IEPHEHIUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W IEPIECHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYISAPHOCTH NPSIMOKM M IUIOCKOCTH, TeOpeMa O NPAMOW NEPHEHAUKYIAPHOU
wiockoctd. OpToroHanbHOe HpoekTupoBaHue. IlepneHAMKYnssp M HAKIOHHBIE!
pacCTossHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM O IUIOCKOCTH, IPOEKIHS
burypsl Ha IUIOCKOCTb. [lepnieHAMKYIAPHOCTD IUIOCKOCTEH: IIPU3HAK
NEPIEHIUKYIAPHOCTH IABYX IIOCKOCTEN. Teopema 0 TpEX NMEepIEeHINKYIIAPaXx.

VYTIibel B IPOCTPAHCTBE: YrOJI MEXAY NPSMON M IUIOCKOCTBIO, IBYTPAHHBIN Yrod,
JUHENHBIA yroa AByrpaHHoro yria. TpéxrpaHHbld U MHOrorpaHHsle yribl. CBolcTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yryia. CBOHCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB Ul TPEXTPAHHOTO yTJIa.

MHOrorpaHHuKH

Bunbl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpsMas U HaKJIOHHas NPU3Mbl, OOKOBAas U TOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMApAIIIETENIUIE] U ero cBorucTBa. KpaTyaiimune mytu
Ha TIOBEpXHOCTH MHoOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHass Teopema
[Mugaropa. Ilupamuma: n-yronpHas nupaMuaa, NpaBUIbHAS W yCEeUEHHAS MHPAMUJIBI.
CpoiictBa pé€06ep W OOKOBBIX TIpaHeld mNpaBWIbHOM nupamuabl. IlpaBuibHbIE
MHOTOTPAaHHUKH: TpaBWIbHasg IpuU3Ma M IpaBWIbHAS NUPAMMAA, IpaBUJIbHAs
TpeyrojbpHas NUpaMUJa U IPaBWIbHBINA TeTpa’np, KyO. IIpencraBieHue o nmpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’3p, NOACKa’Ap U UKOCAIP.

Bbruncienue 31eMeHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTH M MOJHOM IMOBEPXHOCTU MPSMOW MPU3MBI, IIOLIAAb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Msl. ITnomans 60K0BOM MOBEPXHOCTH U
NIOBEPXHOCTH IIPaBUIbHOW NMUPaMU/IbI, TEOPEMA O IUIOLIAJH YCEUEHHON TUPAMMU/IBI.

CummMeTpuss B MPOCTPAHCTBE.  ODJEMEHTbl  CUMMETPUM  IPABUIIBHBIX
MHOrorpaHHukoB. CuMMeTpuss B NPaBUIBHOM  MHOTIOIDAaHHMKE:  CHUMMETpUS
napajuieenuIe1a, CAMMETPHS IPABIWIBHBIX ITPU3M, CUMMETPUS ITPAaBUIIBHON NTUPAMHU/IBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHbIE, COHAIIPABIICHHBIE U ITPOTUBOIIOJI0KHO HAPABICHHBIE BEKTOPHL.
PaBeHCTBO BEKTOpOB. JI€MCTBUS C BEKTOPAaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ncio. CBOMCTBA CIIO)KEHHUS BEKTOPOB.
CBolicTBa YMHOKEHMsI BeKTopa Ha uMcio. [loHaTne KoMmmiaHapHble BeKTOphl. [Ipu3Hax
KOMIUIAHAPHOCTH TPEX BeKTOpoB. IIpaBmiio mapamnenenunena. Teopema O pasinoKeHUN
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsimoyrosbHas cucremMa KOOpAMHAT B
npoctpadcTBe. Koopaumuatel BekTopa. CBs3p MeXAy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaAMH TOYEK. YTOJI MKy BekTopaMu. CKaJIIpHOE NPOU3BEICHUE BEKTOPOB.
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KYPC «BEPOATHOCTDb U CTATUCTUKA»

I'pad, cBsswbiii rpad, mytu B rpade: nukisl U nenu. CreneHb (BAJICHTHOCTH)
BepIIUHbL. ['padpl Ha nIockocTU. JlepeBbs.

CnydaiiHble SKCIEPUMEHTHI (OMBITHI) W CIy4YailHble COOBITHS. DIEMEHTApHbIE
coObrtust  (ucxozwl). BepositTHOCTh  citydaitHOro coObITHs. bBIW30CTh 4YacToThHl U
BEPOATHOCTH cOObITUN. Ciy4ailHble OIBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU
COOBITUAMMU.

Onepauuu Haj COOBITUSIMU: TIEpeceueHue, OObEeIUHEHUE, MPOTHUBOIOIOKHBIC
coobITus. [uarpammer Ditnepa. @opmyna ciokeHUs: BEpOSTHOCTEN.

YcnoBHas BEPOATHOCTb. YMHOXKEHME BEpOSTHOCTEH. JlepeBO  CirydyallHOTO
skcriepuMenTa. @Dopmyna mnosHOM BepostTHOocTH. Dopmyna baiieca. HeszaBucumbie
COOBITHSA.

buHapHbIil cnydaiiHblil ONBIT (KMCHBITAHME), ycneX W Heynada. HesaBucumble
ucnbiTanusa. Cepusi HE3aBUCHMBIX HCIBITAHUW 10 mnepBoro ycrnexa. [lepecraHoBku u
daxropuan. Yucno coueranmii. Tpeyronpuuk [lackans. @opmyna ounoma Herorona.

Cepus He3aBUCHMBIX HcHbITaHUK bepHymmm. Ciy4daliHblli BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BEJINYMHA. Pacnpenenenne BEPOSITHOCTEMN. Juarpamma
pactpenenenus. Onepauuy HaJ CilydyalHbIMHM BelWyuHaMu. buHapHas ciyvaliHas
BenuunHa. [Ipumepsl pacripeeneHuil, B TOM 4UCiIe TEOMETPUYECKOE U OMHOMMAIIBHOE.

11 KJIACC
KYPC «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

Yucaa v BHIYHCTEHHUS

Harypanbnbie u nenbie yncia. [IpuMeHeHne npu3HakoB JEIMMOCTH LEIbIX YUCET,
HauOoubmuii o0muit nenutens (nainee — HOJl) u HauMeHnbliee oOiiee KpaTtHoe (J1anee —
HOK), octaTtkoB o Mmoayito, anroputMa EBkinaa 11 pemeHust 3a71a4 B 1eIbIX YUCIax.

Kommiekcubie yncna. AnreOpanyeckas U TPUTOHOMETpHUUYECKass (OpMBI 3aIiCh
KOMIUIEKCHOTO 4Hcla. ApudMeTHdecKkue orepanud C KOMIUIGKCHBIMH —YHUCJIAMH.
N300pakeHne KOMIUIEKCHBIX YMCENI Ha KOOpJAWHATHOM Iiockoctu. Popmyna Myaspa.
KopHau n-o# cTteneHn U3 KOMIUIEKCHOTO 4uciia. [I[puMeHeHne KOMIUIEKCHBIX YUCEI IS
pernieHns pU3NIECKuX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUs1 1 HEPaBEHCTBA

Cucrtema U COBOKYIMHOCTh YPaBHEHHI W HEpaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U
CHUCTEMBI-CJIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEM TPUTOHOMETPUUECKUX ypaBHEHUH c ITOMOIIIBLIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruiuecKux HEPaBEHCTB.

OcHOBHBIE METOBI PEIICHUS MMOKAa3aTEIbHBIX U JJOTApU(PMUIECKUX HEPABCHCTB.

OcCHOBHBIE METObI PEUICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHUS] CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX,
HUPPALMOHAIIBHBIX, TIOKA3aTeIbHBIX U JIOTaPUPMHUUESCKUX YPABHECHHH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.
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[IpumeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMaTUYECKUX
3a1a4 W 3a7ad U3 Pa3IMYHBIX O00JIaCTel HAayKH M PEAJbHOW JKU3HU, MHTEPIPETAIHS
IIOJIy4YE€HHBIX PE3YJIBTATOB.

DOyHKUMH U TPaPuKu

I'padpuxk xomnosunuu ¢QyHkuuid. I'eomerpuueckue o00pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue QpyHKIMHU, UX CBOICTBA U IPapUKH.

I'padmueckue MeTo/bl pelICHUs] ypaBHEHUM U HEpaBEHCTB. I'paduuecknue MeTo bl
pelieHys 3aaa4 ¢ napaMeTpamu.

Hcnons3oBanne rpadukoB (PYHKIMH 711 HCCIAENOBAHHUA MPOIECCOB H
3aBHCUMOCTEH, KOTOpBbI€ BO3HUKAIOT MPU PELICHUM 3a7ad U3 JPYrHMX Yy4eOHbIX
IIPEIMETOB U PEaJIbHOM KU3HMU.

Havajsia MaTeMaTH4eCKOro aHaJIin3a

[IpuMeHeHne NPOU3BOAHOM K HCCIENOBAHMIO (PYHKIMH HAa MOHOTOHHOCTb MU
sKcTpeMyMbl. HaxokneHue HanOOJbIIEro W HAWMEHBIIETO 3HAYEHWH HENpPepBIBHOM
(yHKLIMU Ha OTpE3KeE.

[IpumeHeHre NPOM3BOMHOM I HAXOXKIEHUS HAWIy4dllero pEIICHUs B
NPUKIAIHBIX 3aja4ax, s ONpeAeNIeHUs] CKOPOCTH U YCKOPEHUs MpOoLEcca, 3aJaHHOTO
dbopmynoit wim rpaduKom.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWCTBO  IepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKIuA. [IpaBuna HaxoxaeHns nepBooOpa3HBIX.

WNnrerpan. I'eomerpryeckuid CMBICI HMHTErpaja. BeruuciieHue omnpenes€HHoro
uHTerpana no ¢opmyne Herorona-Jleitbnuna.

[TpuMeHeHne nHTEerpaia A HaxOXKACHUs IUIoIajel miockux guryp u o0bEMoB
reOMETPUYECKUX TENl.

[Tpumepsl  pemennit  nudepeHInaNTbHBIX — ypaBHEHHHA. MaremaTuyeckoe
MO/JIJIMPOBAHNE PEATbHBIX MTPOLECCOB € MOMOIIBIO JUPPEPEHIUATBHBIX YPaBHEHHH.

KYPC «'EOMETPUS»

Tena Bpamenust

[ToHsTHs:  MWIMHIpPUYECKAass  TOBEPXHOCTh,  KOHWUYECKas  IMOBEPXHOCTD,
cepudeckas MOBEPXHOCTh, O0pa3yroIue MoBepxHOCTed. Tema BpamieHus: MHIUHID,
KOHYC, YCeU€HHBIN KOHYC, chepa, map. B3aumHoe pacrnonoxkenue chepsl U MIOCKOCTH,
KacareabHas TUIOCKOCTh K chepe. M300paxeHue Ten BpanieHus Ha miiockocTr. Pa3BépTka
WIMHJpa U KoHyca. CuMmMeTpus cdepsl U 1mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME TPAMOYTOITBHOTO
napajuienenumnena M ciueactsus u3 He€. OO0bEM MNpAMOW M HAKIOHHOM MPU3MBIL,
HWIMH]IpA, TUpaMUbl U KoHyca. O0BEM 1apa v apoBOro CerMeHTa.

KoMOunammu ten BpameHus 1 MHOTOTPaHHUKOB. [Ipu3ma, BiMcaHHas B IWIHHIID,
omucanHas okoyo ImwmHIapa. [lepeceduenne chepsl W mapa ¢ mIockocThio. Kacanue
mapa u cdepbl MIOCKOCThIO. [lOHSATHE MHOTOrpaHHHMKA, OMHCAHHOTO OKOJIO cdepsl,
cdepsl, BIIMCAHHOW B MHOTOTPAHHUK WJIA TEJIO BPAIICHHUS.
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[Inomanpe MOBEPXHOCTH UWIMHApPA, KOHYyca, IJIOMAAb cpepbl U €€ YacTew.
[Tomo6ue B mpoctpancTBe. OTHOMIEHNE 00BEMOB, TUIOMIA/ICH TTOBEPXHOCTEH MOJO0OHBIX
¢uryp. IlpeoGpazoBanue mnomodusi, romoreTus. PemeHue 3amady Ha TUIOCKOCTH C
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoenne ceueHuii MHOTOIPAaHHUKOB W TeJl BpalleHUs: CEYEHUs MIIMHAPA
(mapanienabHO M NEPHEeHAUKYISPHO OCH), CEYeHHs KOHyca (TapasuielibHble OCHOBAHUIO U
MPOXOJSIINE Yepe3 BEPILIUHY), CEUCHMs IIapa, METOJbl MOCTPOEHHUS CEUCHUU: METO]
CJI€10B, METOJl BHYTPEHHETO POEKTUPOBAHUS, METO]I IIEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexropsl B mpoctpanctBe. Onepanuyd HajJ BEeKTOpaMu. BekTopHOe yMHOMXEHUE
BEKTOpOB. CBOMCTBA BEKTOPHOrO YMHOXkeHHUs. [IpsimoyrosbHas cucrema KOOpIHWHAT B
npoctpancTBe. KoopaunaTtel Bekropa. Paznoxenue Bekropa no 6asucy. KoopaunaTHo-
BEKTOPHBIN METOJ MPU PELICHUU F€OMETPUUECKUX 3a]1a4.

JIBU2KeHUsI B TIPOCTPAHCTBE

JIBmxenus nmpoctpanctBa. OtoOpakenus. /[Bukenus u paBeHcTBO puryp. OOmme
CBOMCTBA JBWXKEHHUU. Buabl JIBWKEHUHN: TMApaJUICNbHBIM IEPEHOC, LEHTpaJIbHAs
CUMMETpHUsI, 3€pKajbHasi CUMMETpPHs, MOBOPOT BOKpyr mnpsmoiu. [IpeoOpazoBanus
noao6us. [Ipsmas u cdhepa Diinepa.

KYPC «BEPOATHOCTDb U CTATUCTUKA»

CoBMecTHOE pacmpenelieHHe JByX Cly4allHbIX BelIM4MH. He3aBucumsble
CIIy4ailHbIE BEJIMYUHBI.

MatemaTuecKkoe OKHMJaHUE CIIy4aliHOM BenuuuHbl (pacnpenenenus). ITpumepsl
NPUMEHEHHUsS] MAaTeMaTU4YeCKOro OKUIaHUs (CcTpaxoBaHue, JioTepes). MaTemaTnueckoe
OXuJaHue OWHApHOW Cy4ailHOW BeIWMYHMHBL. MaTreMaTH4ecKoe OXHUIAaHUE CYMMBI
CIIy4JailHbIX BEJIMYMH. MaTteMaTnyeckoe OXUIAaHHE F€OMETPUUECKOTO U OMHOMHAIIBHOTO
pacpeeeHun.

Jlucniepcusi U CTaHIapTHOE OTKJIOHEHHUE CIIy4yalHOW BEJIMYUHBI (pacupe/ieNieHus).
Hucniepcuss  OMHApHOW  CIy4ailHOM  BeMWYWHBI.  MaTeMaTHuecKoe  OXKHJIaHHE
MIPOU3BEICHHS U JTHUCIEPCUS CYMMbI HE3aBUCHUMBIX CIYyYalHBIX BEJIWYHUH. J(ucnepcus u
CTaHJAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO pacmpeaeneHus. Jucnepcus u CTaHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO paclpeleICHUs.

HepaBenctBo UYeOniméBa. Teopema UYeOwiméBa. Teopema bepnymiu. 3akon
Oonbiux yucen. BriOopouHbIii MeToA ucclieqoBaHuil. BbIOOpOUYHBIE XapaKTEpPUCTHUKHU.
OneHuBaHre BEPOSTHOCTU COOBITUS 1O BHIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEIEICHUN.

HenpeppiBHble  ciyuaiiHble BenuuuHbl. [Ipumepbl. @yHKUIMS  IUIOTHOCTH
BEPOATHOCTH pacrpeesieHus. PaBHoMepHOe pacnpelielieHMe U ero CBOWCTBA. 3ajaud,
NPUBOJIALIME K I0KA3aTEJILHOMY PACIIPEACIICHUIO. 3aJaul, IPUBOASIINE K HOPMAJIbHOMY
pactpeneneHuo. OyHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEJIbHOIO paclpeaesieHHUs,
(GYHKIUS TIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pactpenencHusi. OyHKIUS MIIOTHOCTH
Y CBOMCTBA HOPMAJIbHOT'O PacCIpeaeIICHHUS.
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[TociiemoBaTEIEHOCTS OJIMHOYHBIX HE3aBHCUMBIX COOBITHNA. 3a/auu, TIPUBOISIINE

K pacrpeznenenuto [lyaccona.

KoBapuanus aByx ciydaitbix BenuuuH. Kosdduuuent nuHeitHOW Koppensuuu.

CoBmecTHBIE HAOMIONEHUS ABYX BEIWYHMH. BBIOOpOUHBIN KOI(D(OUIUEHT KOPPEISIHU.

Paznuuue MexIy JIMHEWHOW CBA3BIO M NPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHENHas

perpeccus, MCTOA HAMMCHBIINX KBAApPAaTOB.

TEMATHUYECKOE IINTAHUPOBAHMUE,

B TOM 4MHcJIe ¢ y4eTOM padoyeil NporpaMMbl BOCIIUTAHUS € YKa3aHUEM KOJIM4YeCTBa YacoB,
OTBOJAMMBIX Ha OCBOEHHE KAKI0H TeMbl

Ne HaumenoBanme pasjaena KosaunvecTBo Koun4yectBo Bo3moxkHOCTH
aKaJeMHYeCKHX | aKaIleMUYeCKUX | HCHO0JIb30BAHMS
4acos, 4acos, 3J1eKTPOHHBIX
OTBOJUMBIX HA | OTBOAMMBLIX Ha (un¢ppoBbIX)
OCBOEHHE KOHTPOJIbHbIE | 00pa30BaTeJbHBIX
Kaxa0i padoThI pecypcos
TeMbl/pa3esa
10 kaace
KYPC «<AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
1 | MHOXecTBO TENCTBUTEILHBIX 24 1
yucesl. MHOrO4JIEHBI.
PanmonansHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JINHEHNHBIX YPAaBHCHUH.
2 | ®yHKUMHU U rpaduKH. 12 1
CrenenHast GyHKIMS C LETBIM
MOKa3aTeJeM.
3 | ApudmeTnyeckuit KOpeHb n-ou 15 1
creneHu. MppannoHanpHble
YpaBHEHHUS.
4 | Iloka3zaTenbHast GyHKITHS. 7 1
ITokaszaTenbHbIE YPABHEHUS.
5 | Jlorapudmudeckas QyHKIusI. 18 1
Jlorapudmuueckue ypaBHEHUs.
6 | TpuroHomeTpuieckue 22 1
BBIP)KCHUS M YPAaBHEHUS.
7 | IlocnenoBaTeILHOCTH U 10 1
MIPOTPECCHUMU.
8 | HenpepoiBHBIE PyHKITUH. 20 1
IIpousBoHasl.
9 | IloBTOpenue, 06001IICHNHE, 8 2
CUCTEeMaTU3alys 3HaHHI.
O01mee KOJIMYECTBO YaCOB 136
10 MporpamMmme:
KYPC «'EOMETPHUS»
1 | BBeneHue B cTepeoMETpHIO. 23 1
2 | B3auMHoOe pacrnosoxeHue 6 1

MPSIMBIX B IIPOCTPAHCTBE.
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3 | [TapannenbHOCTh NPSAMBIX U 8
IJIOCKOCTEH B IPOCTPAHCTRBE.
4 | IlepnieHaAUKYIIPHOCTD IPSIMBIX 25
Y IUIOCKOCTEN B MMPOCTPAHCTBE.
5 | Yrusl 1 paccTosHUA. 16 1
6 | MHOTOrpaHHUKH. 7 1
7 | BekTopbl B IpOCTpaHCTBE. 12
8 | [ToBTOpeHue, 0600ImIeHNE 1 5 2
cucTeMaTH3alis 3HaHUH.
O01mee KOJIMYECTBO YaCOB 102
1o nporpamme:
KYPC «BEPOATHOCTDb U CTATUCTHUKA»
1 | DnemeHTH! TEOpUU TpadoB 3
CinyyaliHbl€ OTIBITHI,
2 | ciydaiiHble COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepanuu HaJ MHOKECTBAMU
u coOpITuAMH. CIOKEHUE U
3 | yMHOXEHHUE BEPOSTHOCTEH. 5
VYcnoBHas BEpOSATHOCTb.
HesaBucumeblie coOBITHS
4 | DneMeHTbl KOMOMHATOPUKHU 4 1
Cepuu nocnenoBaTenbHbIX
5 ucnbiTaHui. cnibiTanus 5
bepnymu. Cnydvaiinslii BeIOOp
13 KOHEYHOW COBOKYITHOCTH
6 Cinyyalinble BEJIMYUHBI U 14 1
pacrpeiesieHus
O01mee KOJIMYECTBO YaCOB 34
1o nporpamme:
O01mee KOJIMYECTBO YaCOB 272
no nporpamme «MaremaTukay:
11 knacc
KYPC «AJITEGPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
1 | UccnenoBanue GpyHKIMII ¢ 22 1
MTOMOUIBIO TPOU3BOTHOM.
2 | IlepBooOpa3Hasi ¥ HHTETpaJ. 12 1
3 | I'paduku 14 1
TPUTOHOMETPUUECKHUX
(byHKIHH.
Tpuronomerpuueckue
HEPaBEHCTBA.
4 | UppaunoHaJbHBIE, 24 1
MOKa3aTeIbHbIE U
norapuMudecKue
HEPaBEHCTBA.
5 | KomnuekcHble unca. 10 1
6 | HatypasibHble U Li€bI€ YHCa. 10 1
7 | CucTeMbl paluOHaIbHbIX, 12 1

UPPALMOHAIBHBIX
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[IOKa3aTeNbHBIX U
Jorapu(pMHUUECKUX YpaBHEHHIA.

8 | 3amauu ¢ mapameTpamMu 16 1
9 | [loBTOpeHue, 06001IIEHNE, 16 2
cucTeMaTH3als 3HaHUH.
OO011ee KOJINYECTBO YACOB 136
1o nporpamMmme:
KYPC «I'EOMETPHUS»
1 | AHanuTHYEeCKasi TEOMETPUSI. 15 1
2 | IloBTOpenue, 0000IICHHE U 15 1
CHCTEMAaTH3aIlns 3HaHUMH.
3 | O6béM MHOTOTpaHHHKA. 17 1
4 | Tena BpamieHus. 24 1
5 | [1nomaan moBEpXHOCTH U 9 1
00BEMBI KPYTIIBIX Tell.
6 | JIBmwxkeHus. 5 1
7 | [oBTOpeHue, 0600IICHNE 1 17 2
cucTeMaTH3als 3HaHUH.
OO011ee KOJINYECTBO YaCOB 102

1o nmporpamMme:

KYPC «BEPOATHOCTDb U CTATUCTHUKA»

1 | 3akoH 0OaBIIKUX YKCE 5
) OJIeMEeHTHI MAaTEMATUUECKON 6
CTAaTUCTUKH

HenpepoiBHBIE CiyyaliHbIe
BEJIMYMHBI (pacnpeeneHus),

3 MOKa3aTeIbHOE U HOPMAJIbHOE 4

pacrpeiesieHus
4 | Pacipenenenue [lyaccona 2
5 CBs13p MeX1y ClTy4aliHBIMU 6

BEJIMYMHAMU
6 O600menue n 1 1

cucreMarui3anuvsa 3HaHUU

Oo01ee KOJIMYECTBO YaCOB 272
no nporpamme «MaremMaTukay:

BCEI'O 3a nBa roga o0yueHus 1mo 544

nporpamme «MaTteMaTHKa»:
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