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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).

bazoBele lornyeckue 1eucTBUs:

— 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).

ba3oBrle nccnenoBaTenbCKue NEHCTBUS:

— 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.

PaGora ¢ uadopmanueii:

— 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.

Oobmenwue:

— 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;

— MpPEJCTAaBJIATh Pe3yJbTaThl PEIICHHUs 3aJaud, HKCHEpHUMEHTa, HUCCIEeI0BaHMS,
NPOEKTa; CaMOCTOSITEIbHO BBHIOMpaTh (OopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3eHTAlUN U OCOOCHHOCTEN ayIMTOPHH.

CoTpyIHHYECTBO:

— IIOHUMAaTh M MCHOJb30BAaTh MPEUMYIIECTBA KOMaHJHOM W WHIUBUIYAJIbHOMN
paboThl MpH pelIeHUH y4eOHbIX 3a7ay; MPUHUMATH LI€JIb COBMECTHOHN JEsTEeIbHOCTH,
IUTAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThl, pacupeneniartb BHABI paboT,
JIOTOBapUBaThCsl, OOCYXAaTh Mpolecc M pe3yiabTaT paboTel; 00001IaTh MHEHHUS
HECKOJIbKUX JIIOZeH;

— 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.

CamoopraHusanus:

— 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:

— BJIa/IeTh HABBIKAMU [103HABATEJIbHOW pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
NEHUCTBUI W MBICIMTEIBHBIX IPOLECCOB, MX pe3yJbTAaTOB; BIAJAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJIA IIpollecca M pe3ysibTara pelIeHHs] MaTeMaTH4eCKOn
3aJ1auy;

— MNpeABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IPU PEUIEHUM 3a/layH,
BHOCHUTb KOPPEKTHUBBI B [ESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalJCHHBIX OLUIMOOK, BBISIBIIEHHBIX TPYAHOCTEMH;

— OLEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSAM, OOBICHITH NPUYHUHBI
JOCTYO)KEHUS UM HEIOCTHKEHUSI Pe3yNbTaTOB AESITEIbHOCTH, HAXOUTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJBTATHI

K xonny oOyuenus 6 10 knacce oOyd4aroumiicss MOJYYHUT CIEIYIOLIUE
IPEIMETHBIE PE3yIbTATHI:

KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»



OcBoenune kypca «Anredpa M Hadajga MaTEMaTHYECKOrO aHalll3a» Ha YPOBHE
cpemHero oOmero oO0pa3oBaHHS JIOJDKHO OOECHeYMBATh JOCTHKEHHUE CIICTYFOIINX
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

Yucaa v BBIYUCICHUSA

OnepupoBaTh  MOHATUSAMM:  PALMOHAJIBHOE W JIEUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIECSITHYHAS IPOOb, MPOIICHTHI.

BemonssaTe apudmeTnyeckue onepanui ¢ paroHAIbHBIMA U A€WCTBUTEIbHBIMU
YUCIIaMHU.

Boinonuate npuOIMKEHHBIE BBIUMCICHMS, HWCIIOJIb3Ysl MpaBWia OKPYTJICHHUS,
JIeJ1aTh NPUKUIKY U OLEHKY pe3yJIbTaTa BbIUMCIEHUI.

OnepupoBaTh MOHATUSMU: CTENEHb C LENBIM MOKa3aTesneM; cTaHaapTHas (opma
3alMCH  JEHCTBUTENIIBHOIO YHCIA, KOPEHb HATYpPAJbHOM CTENEHU; HCIOJIb30BATh
HOAXOJALIYI0 (POPMY 3aIMCH IEUCTBUTEIBHBIX YUCEI JUIsSl PELIEHUS IPAKTUYECKUX 3a7a4
Y IIPEACTABJICHUS JAHHBIX.

OnepupoBaTh NOHSATHSMHU: CUHYC, KOCHMHYC W TAHI'€HC IPOM3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3alKCh IMPOU3BOJILHOTO Yyrjla 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIHH.

YpaBHeHHsI U HEPABEHCTBA

OnepupoBaTh MOHATHUSAMU: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHaIbHOE, HWPPALMOHAIBHOE YpPaBHEHHME, HEPaBEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHUE;

Boimonuate mnpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUH U pemaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoimonuaTe mnpeoOpa3oBaHUs IENbIX, pPAIlMOHAJIBHBIX W HUPPALMOHATBHBIX
BBIPDQ)KEHUI M PEIIATh OCHOBHBIE THIIBI LEJBIX, PAUUOHAIBHBIX M HppalMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUs M HEPABEHCTBA ISl PEUICHUS MATEeMaTHYECKUX 3aJad U
3a/1a4 U3 Pa3IMYHBIX 00JaCTel HAYKH U PeaIbHON KU3HHU.

MopaenupoBath peaibHbIE CUTYyallud Ha A3BIKE alreOpbl, COCTaBISTh BBIPAKCHHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCJOBHUIO 3aJadM, HCCIEIOBAaTh MOCTPOCHHBIE MOJEIH C
UCTIOJIH30BAHNEM afIapaTa ajareOopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKLIHS, CHOCOOBI 3amaHusi (GYHKIUU, O0JIacTb
OTIpe/ieJICHUs U MHOKECTBO 3HaUeHU (PyHKUIWH, TpaduK (yHKIHH, B3AHMHO OOpaTHBIC
byHKIHH.

OnepupoBaTh NOHATUSIMH: YETHOCTh M HEUETHOCTb (DYHKIMH, HYIH (QYHKIIHUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Wcnonb3oBaTh rpaduku PyHKIMIMA 151 pelieHUs] ypaBHEHUH.

Crtpouth W uuTaTh TpaduKd JWHEHHOW (YHKIWH, KBaApaTHYHOW (YHKIIHH,
CTETIEHHOW (DYHKIIUU C LIETBIM MOKa3aTeIIeM.



Hcnons3oBath rpaduku GyHKIUN 111 HCCIeI0BaHHS POIIECCOB U 3aBUCHMOCTEH
NpY pEelIeHUH 3aJa4 U3 OPYTHX yYeOHBIX MPEIMETOB U PEATbHOM KHU3HH, BBIPAXaTb
(dopMynamMu 3aBUCUMOCTH MEX/1y BEJIMYMHAMHU.

Havajsia MaTeMaTH4eCKOro aHaJIin3a

OnepupoBaTh  TOHSATUSIMHU:  TIOCJIENOBATENBHOCTh,  apupMeTHUecKas U
reoMeTpuyYecKas pOrpeccu.

OnepupoBaTh  NOHATUSAMHU:  OCCKOHEYHO  yObIBaromas  IeoOMeTpHYecKas
nporpeccus, CyMMa 0€CKOHEYHO yOBIBAIOILEH reOMETPUUYECKOM MPOrpeccui.

3aaBaTh MOCJIENOBATEIBHOCTH Pa3IMUHBIMU CLIOCOOAMU.

Hcnonp30BaTh CBOMCTBA ITOCJIENOBATEIBHOCTEM W IIPOTPECCUM I PELICHUS
peanbHbIX 3a7a4 IPUKIAJIHOTO XapaKTepa.

MHoxecTBa ¥ JIOTHKA

OnepupoBaTh NOHATUAMU: MHOXKECTBO, ONIEPALIMH HAJl MHOKECTBAMH.

Hcrnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar Uil ONHUCAHUS peabHbIX
IPOIIECCOB U SBJICHUH, IPH PEIICHUH 33/1a4 U3 IPYTHX y4EOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMMU: OIIPENEIECHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

KYPC «'EOMETPUS»

OmnepupoBaTh NOHATHAMU: TOUKA, IPSIMast, INIOCKOCTb.

[IpuMeHATP aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX NPHU PEIICHUH
TeOMETPUYECKHX 3a7ad.

OnepupoBaTh NMOHATUAMHU: MAPAIETBHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEN.

KnaccuduuupoBate B3aMMHOE pacHoOJIOKEHUE TPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh NOHATUSMU: IABYTPAHHBIA YTOJ, TPaHU IBYTPAHHOTO YIiia, pedpo
JIBYTPAHHOr'O yIJa; JUHEWHBIM yros IBYIpaHHOIO YIJIa; TpajycHas Mepa JABYIPAaHHOIO
yria.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHHMK, BBIMTYKJIBIH W  HEBBITYKJIBIN
MHOI'OI'PaHHUK, 3JIEMEHThI MHOI'OI'paHHHKA, IPaBUJIbHBII MHOTOTpaHHHUK.

Pacno3naBatb OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHpamMuaa; Mpu3Ma,
IPSIMOYTOJIbHBIN Mapajlieenumnen, Kyo).

KnaccuduuupoBate MHOTOrpaHHHUKH, BBIOMpasi OCHOBAHMS AJIs KiacCHU(pUKAILMU
(BBITTYKJIBIE W HEBBITYKJIbIE MHOTOTPAaHHHKH; NMPAaBUJIbHBIE MHOTOTPAHHUKH; TPSMBIE U
HaKJIOHHBIE IIPU3MBI, TapajlIeIeIHUIIE bl).

OmnepupoBaTh NOHATHAMU: CEKYLIasl IJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIMITBI TTOCTPOCHHUS CEYCHUI, UCTIONB3YS METO/I CIIECIOB.

CtpouTh ce4eHHss MHOTOTPAHHUKOB METOAOM CJIEAOB, BBIINOJHATH (BBIHOCHBIE)
TUTOCKUE YEPTEXH U3 PUCYHKOB POCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHUZY.

Pemate 3amaun Ha HaXOXKJIEHHE T€OMETPHUYECKUX BEIMYMH IO 00pa3lmaM WM
QITOPUTMaM, IPUMEHSS U3BECTHbIE AHATUTUYECKUE METObI IIPU PEIICHNU CTaHIAPTHBIX



MAaTE€MAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSIHUM MEXKIY IBYMsI TOYKaMH, OT TOYKHU
J10 MPSAMOM, OT TOYKH J0 IJIOCKOCTH, MEXIY CKPEILMBAIOIIUMUCS ITPAMBIMHU.

Pemate 3amaun Ha HaxoXKJe€HUE T€OMETPUUYECKUX BEJIMYMH 110 00pas3laM WM
aIropuTMaM, PUMEHSIS U3BECTHBIEC AHAIUTHYECKUE METOBI IIPU PELICHUH CTaHIAPTHBIX
MAaTE€MAaTHYECKUX 3a/1a4 Ha BBIYMCICHUE YIVIOB MEXAY CKPEIUMBAIOIIMMUCS HNPSMBIMH,
MEXY IPSAMOM U INIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, ABYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI M IJIOMIAJM IMOBEPXHOCTEN MHOTOI'PAaHHUKOB (TpU3Ma,
nupaMpsia) ¢ NpUMEHEHHeM (OpMYJI; BBIYMCIATH COOTHOLIEHHMS MEXIY IUIOLaAsIMU
HOBEpPXHOCTEN, 00bEMaMU IOJJOOHBIX MHOI'OIPAHHHUKOB.

OnepupoBaTh NOHATUSIMHU: CUMMETPUS B POCTPAHCTBE; LIEHTP, OCh U INIOCKOCTb
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH W WHTEPIPETHPOBATH  HH(POpPMALKIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpPEICTABICHHYI0 Ha 4YepTeXkax u
pHUCYHKaXx.

[IpumensaTs reoMerpuueckue (BaxkThl JUIsl PELIEHUS CTEPEOMETPHUUECKHMX 3aj1ad,
IIPEAIOJIAraloluX HECKOJIBKO IIaroB PEIICHHs, €CJIM YCJIOBMs NPUMEHEHMs 3a/aHbl B
SIBHOU (hopme.

IIpuMenaAT,  mpocTedmme  OpOorpaMMHBIE  CpEACTBA M JJIEKTPOHHO-
KOMMYHHMKALMOHHBIE CUCTEMBI ITPU PELICHUHN CTEPEOMETPUYECKUX 3aad.

IIpuBOUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HH,
pacIio3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

IIpuMeHAT NOJy4YEHHBIE 3HAHMS HAa IPAKTUKE: aAHAJIM3UPOBATH PEAJBHBIE
CUTyallud M IPUMEHATh W3Y4YEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTU4ecku c(OpMyIUPOBAHHON MPOOIEMBbI, MOIEIUPOBATh PEATIbHBIE CUTYALlUU HA
A3BIKE  T€OMETPHM, MCCIEJOBaThb IIOCTPOCHHBIE MOZEIM C  MCIOJIb30BaHUEM
TE€OMETPUIECKHUX MOHATHI U TEOpPEM, ammapaTa anreOpsl; penarb NpakTHIeCKue 3a1a4u,
CBSA3aHHBIC C HAXO0XKJAECHUEM I€OMETPUYECKUX BEJIMYMH.

KYPC «BEPOATHOCTDb U CTATUCTHUKA»

YuraTh U CTPOUTH TAOJINIBI U AUATPAMMBIL.

OmnepupoBaTh MOHATHAMH: cpenHee apupMeTHUecKoe, MeauaHa, HauOouibliee,
HauMEHbLIEE 3HAaUCHHE, Pa3Max MACCUBA YNCJIOBBIX JIaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YalHbIM OSKCHEpUMEHT (OMNbIT) M CllydailiHOe
coObITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXO/) CIy4allHOTO ONbITA; HAXOIUTh
BEPOSITHOCTU B OMNBITAX C PABHOBO3MOXKHBIMU CIIy4alHBIMU COOBITHSIMH, HaXOAUTh U
CPaBHUBATh BEPOSATHOCTU COOBITUI B U3yUEHHBIX CIYyYalHBIX HIKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: NEpecedeHre W OObEeIWHEHHE TaHHBIX
COOBITUH, COOBITHE, IPOTUBOIIOJIOKHOE JTAHHOMY COOBITHIO; M0JIb30BAaThCs JUarpaMMaMu
Diinepa u GopMyIoil CIoKeHUS BEPOSTHOCTEH MPH PEIICHUH 3a/1a4.

OmnepupoBaTh TOHATHUSMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMBIE COOBITHS;
HaxXOJUTh BEPOSATHOCTH C IIOMOIIBIO IIpaBHJAa YMHOXKECHMs, C IIOMOIIBIO JIepeBa
CIIy4allHOTO OIIBITA.



[IpumeHATP KOMOMHATOPHOE MIPABUIIO YMHOXKEHUS IIPU PELICHNUH 3a/1a4.

OnepupoBaTh MOHATHUAMM: HUCIBITAHWE, HE3aBUCUMbIE HCIBITAHUSA, CEPUSA
UCHBITAaHUH, yclleX U HeyJayda; HaXOAUTb BEPOSTHOCTU COOBITUI B CEpUM HE3aBHCHUMBIX
UCHBITAaHUN 10 IEPBOr0 yCIIEXa; HaXOJIUTh BEPOSTHOCTU COOBITUH B CEPUM UCIBITAHUN
bepnymnm.

OnepupoBaTh NMOHATUSAMU: CilydailHas BeJIMYMHA, PACIPEICIICHUE BEPOATHOCTEM,
JUarpaMMa paclpeeIICHus.

K xonny oOyuenus 6 [11 knacce oOydarouiviicss MOJYYHUT CIEIYIOLIUE
MIPEIMETHBIE PE3YIIbTATHI:

KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIU3A»

Yuciia ¥ BBIYUCITCHUSA

OnepupoBaTh MOHATUSIMU: HATypajabHOE, LEJI0€ YMCIIO; UCIOIb30BaTh MPU3HAKU
JETUMOCTH LEJBbIX YMCEN, Pa3JI0KEHHE YHMCJIa HA MPOCThIE MHOXKUTEIU ISl PELICHUs
3a7a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM IOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JIoTapudM UHKCIa, ACCITHUYHbIE U HaTypajbHbIE
J0Tapu(pMBI.

YpaBHeHNsI M1 HEPABEHCTBA

[TpuMeHnsATH CBOWMCTBA CTENEHH IJs MpeoOpa3oBaHMS BBHIPAKEHUI; ONEPHPOBATH
MOHATUSIMH: TIOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
MOKAa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonmHATe  mpeoOpa3oBaHMS ~— BBIPAXKEHUH,  COACPKAIIHUX  JIOTAPH(MBI,
OMEepUPOBATh MOHATUSMU: JOTapUPMUUYECKOE YpaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPaBHEHHUI U HEPABEHCTB.

Haxonute peuienust npocTenimmnx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSMU: CHCTEMA JIMHEWHBIX YPAaBHEHHN M €€ pEIICHHUE;
UCIIOJIb30BATh CUCTEMY JINHEWHBIX YPAaBHEHUH JUIs PELLICHUS MPAKTUYECKHUX 3a/1au.

Haxonute pemeHuss NpOCTEMIIMX CUCTEM M COBOKYIIHOCTEM PAIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBath peallbHbIE CUTYAIlUU Ha SI3bIKE areOpbl, COCTABIISITH BBIPAKCHUSI,
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI MO YCIOBHUIO 3aJ1a4d, MCCIEAOBATH MOCTPOCHHBIE
MOJIETIU C UCTIOb30BAHUEM amnapara ajareophl.

DOyHKUMH U TPaPuKH

OnepupoBaThb HNOHATUSMMU: NepUoANYECcKas byHKUMA, MIPOMEXKYTKHU
MOHOTOHHOCTH (YHKIUH, TOYKH IKCTpeMyMa (yHKUWHU, HauOoJsiblllee M HAMMEHbILIEe
3HaueHUs (YHKIIUU HA TMPOMEXKYTKE; HMCIIOIBH30BATh MX JIJISl MCCIENOBaHMS (DYHKIIHNH,
3a/1aHHOM rpaduKoOM.

OnepupoBaTh TMOHATUSMU: TpadUKH TIOKA3ATEIHHOW, JIOTApU(DMHUUECKOH W
TPUTOHOMETPUYECKUX (YHKIMH; wn300pakaTh WX HA KOOPJIWHATHOW TUIOCKOCTH U
UCIIOJIB30BATH JIJISl PEIICHUS] YPAaBHEHUIN U HEPABEHCTB.



N300pakath Ha KOOPAWHATHOW IUIOCKOCTH TpadUKW JIMHEHHBIX YPAaBHEHHUU U
UCIIOJIB30BATh UX VISl PEIICHHs] CUCTEMBI JIMHEMHBIX YPABHEHUN.

Hcnons3oBath rpaduku GyHKIUI 1)1 Hccae10BaHUsI IPOLIECCOB U 3aBUCUMOCTEH
U3 APYTUX YIeOHBIX TUCIHUILINH.

Havajia MaTeMaTH4eCcKOro aHaJin3a

OnepupoBaTh MNOHATUSMM: HeENpepbIBHAS (QYHKLUSA; NPOU3BOAHASA (PYHKLHUU;
UCTIOJh30BaTh TEOMETPHUECKUN M (U3WYECKUH CMBICT TPOU3BOTHOW [UISl pEIICHHUS
3a/1ay.

Haxoaute npou3BOJHBIE 3JE€MEHTApHBIX (YHKIUM, BBIUUCIATH IPOU3BOJIHBIE
CYMMBI, TPOU3BEICHHSI, YACTHOTO (PYHKIIUH.

Hcnonp3oBaTh NPOU3BOJHYIO JUISl UCCIENOBaHUS (PYHKIMU HAa MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSATh PE3YIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO IPpa(pUKOB.

Hcnonp3oBaTh NPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIYYIIETO pEIICHUS B
IIPUKJIAIHBIX, B TOM YUCJIE COLMAIbHO-O)KOHOMMUYECKHX, 3aa4ax.

OnepupoBaTh  MOHATHAMHU:  TEPBOOOpa3Hass HW  HMHTErpaj;  MOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICT MHTErpaa.

Haxoaute nepBooOpa3Hble 37l€MEHTapHbIX (YHKIMM; BBIYUCIATH MHTErpaj IO
dopmyne Herorona—JleitOnuma.

Pemare mnpukiaaHele 3aAadd, B TOM YMCIE COLUAIBHO-)KOHOMHYECKOTO U
(u3HuecKoro xapaxkrepa, CpeACTBaMU MaTEMaTHUECKOTO aHaJIHM3a.

KYPC «I'EOMETPUSA»
OnepupoBaTh MOHATHAMM: IWIMHApPUYECKass IOBEPXHOCTb, 0Opa3yrolue

HWIMHJIPUYECKOW TMOBEPXHOCTH; IIMJIMHIpP; KOHHMYECKash IOBEPXHOCTb, 0Opasyrolue
KOHUYECKOW MMOBEPXHOCTH, KOHYC; C(hepruiecKkast MOBEPXHOCTb.

PacnioznaBate Tena BpaiieHus (IMIMHIP, KOHYC, cdepa u map).

OOBSCHSITH CIIOCOOBI TIOTYYEHUS TEJ BpaIICHUSI.

KnaccudunmpoBats B3anMHOE pacrosiokenne chepbl U IIIOCKOCTH.

OnepupoBaTh MOHSATUAMH: IIAPOBOM CETMEHT, OCHOBaHME CETMEHTa, BBICOTA
CErMEHTa; MMAPOBOM CJIOW, OCHOBAHUE MIAPOBOTO CJIOS, BEICOTA MIAPOBOTO CJIOS; MAPOBON
CEKTOp.

Boruncnare 00bEMBI U MJIOMAAM TTOBEPXHOCTEH TE BpallleHUs, T€OMETPUUYECKUX
TN ¢ IPUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATHUSIMH: MHOTOIPAHHUK, BIHCAHHBIA B cdepy U OIMUCAHHBIH
oKoJI0 cepbl; chepa, BIMCAHHAS] B MHOTOTPAHHHK WIIA TEJIO BPAIICHHUS.

BBIYuCIIATE COOTHONMICHHWSI MEXIY IUIOMAISIMU TIOBEpXHOCTEH U 00bEMamMu
MOJOOHBIX TEII.

N3006paxkats uzydaembie (GUTYPBI OT PYKH U ¢ TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Bu cBepxy, COOKY, CHU3Y; CTPOUThH CEUCHHSI TEJ BPAIICHUSI.
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W3BnekaTp, WHTEPIPETHPOBATH H  NIpeoOpa3oBbIBaTh  HH(POpPMALKIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUrypax, MpPEICTABICHHYI0 Ha 4YepTeX)ax u
PHUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BEBINOAHATE HEHCTBUS CIOXKEHHUSI BEKTOPOB, BRIYUTAHHUS BEKTOPOB U YMHOKCHHUS
BEKTOpa Ha YUCII0, OOBACHAThH, KAKUMHU CBOMCTBAMH OHH 00J1a1a10T.

[TpuMeHsATH MpaBUIIO MapalIeIenune/a.

OnepupoBaTh MOHATHSMH: JI€KAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJ MEXIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE 1 KOMIUTAHAPHBIE BEKTOPHI.

Haxoauth cyMMy BEKTOPOB M IIPOM3BEJIEHHE BEKTOpa Ha YHUCIO, YTOJI MEXITY
BEKTOpaMH, CKAJIIPHOE MIPOU3BEICHHE, PACKIAIBIBATH BEKTOP MO ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3aaBaTh IJIOCKOCTh YPAaBHEHUEM B JAEKapTOBON CHCTEME KOOPANHAT.

[TpumensaTes reomerpuueckue (aKThl JUIS PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
NPENOIaralolMX HECKOJIBKO IIAaroB PElIeHMs, €CIU YCIOBHsS NPHUMEHEHMs 3aJaHbl B
SIBHOU (hopme.

Pemate mpocreiimme reoMeTpHuUecKHMe 3aJaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/a.

Pemate 3amaun Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH M HAXOXKICHHE
TE€OMETPUUECKHIX BEIMYMH MO 00pa3nam Wiu arOPUTMaM, IPUMEHSISI N3BECTHBIE METOIbI
IPY PELICHUH CTaHAAPTHBIX MaTeMATUYECKUX 3a/ad.

IIpuMenaAT,  mpocTedmme  OpOorpaMMHBIE  CpEeIcTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUUECKUX 3a1au.

[TpuBoauTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B HICKYCCTBE.

[IpuMeHATh MONy4YEeHHblE 3HAHUS Ha MPAKTUKE: AaHAIU3UPOBATh pealIbHbIC
CUTyallud M TMPUMEHITh HW3Y4YECHHbIE MOHATHS B IpOIEcce IOHCKAa pelIeHus
MaTeMaTU4eCcKu C(HOPMYTUPOBAHHON MPOOIEMBI, MOIETHPOBATh PEATbHBIE CUTYallud Ha
A3bIKE TI'€OMETpUHM, HCCIEAO0BaTh IIOCTPOEHHBIE MOJIEIM C  HCIHOJIb30BAaHHEM
TE€OMETPUYECKHUX MOHATHI U TEOPEM, ammapaTa anreOpsl; penarb NpakTHIeCKue 3a1a4Hu,
CBSI3aHHBIEC C HAXOXKJCHHEM F'€OMETPUIECKIX BETHYHUH.

KYPC «BEPOATHOCTDb U CTATUCTHUKA»

CpaBHUBATh BEPOSATHOCTH 3HAYEHWI CIy4allHOM BEIMYMHBI IO PACIpPEAEIICHUIO
WIH C TOMOIIBIO JUATPaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO 0KMJIAHUS; TPUBOIUTH IPUMEPBI, KaK
IPUMEHSETCSI ~ MAaTeMaTU4YeCKO€  OXHMJIAaHHWE  CIYy4aliHOM  BEJIMYMHBI  HAaXOJIUTh
MaTEMaTUYECKOE 0KMIAHUE IO JaHHOMY PacIpeIeICHUIO.

HmeTsb npesncTaBieHne 0 3aKOHE OOJIBIIUX YHCEI.

MMeTs npeicTaBiIeHue O HOPMAJIBHOM Paclpeae/ICHUN.
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COJAEPKAHUE YYEBHOI'O ITPEIMETA

10 KUIACC
KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
Yucaa v BBIYUCICHUSA
Pannonanbubie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, MPOLIECHTHI,
OecKOHEeUHbIe MepHoANYecKrue ApoOu. ApupMeTHdeckne omnepanuy ¢ parroOHAIbHBIMUA
qrcliaMu, NpeoOpa3oBaHUs YHCIOBBIX BhlpaxkeHUi. [IpumeHenue npoOelt U MPOLIEHTOB
JUISl pELLICHUs] IPUKJIaJAHBIX 3a/1a4 U3 Pa3JIMUHbIX OTPACieil 3HaHUM U peasibHOM )KU3HH.
JlelicTBuTENbHBIE  4HWcHa.  PanMOHaIbHBIE W WPPALMOHAIBHBIE  YHUCIHIA.
Apudmernyeckue onepauud C  JeHCTBUTEIbHbIMM  yuciamu. [IpubnumxEHHbIE
BBIYUCIICHUS], IPABUJIa OKPYTJICHUS, TPUKUJIKA U OLICHKA PE3YIbTaTa BHIYUCICHUI.
Crenenp ¢ nenbiM mokasareneMm. CTanmapTHas ¢Gopma 3arucu JeHCTBHTEIBHOTO
yrcna. Vcnonp3oBanue mnoaxoasimed (OpMbl 3amucH JEHCTBUTEIBHBIX YHCET s
pELICHHS TPAKTUYECKUX 33/1a4 U MPE/ICTABICHUS JaHHbIX.
ApudmeTnueckuil KOpeHb HATypaJbHOU cTeneHu. JecTBus ¢ apuPMeTHIeCKUMU
KOPHSIMU HAaTypaJbHOMN CTEICHHU.
CuHYyC, KOCMHYC M TaHI€HC YMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
ApKTaHI€HC YUCJIOBOI0 apryMEHTA.
YpaBHeHHs] U HEPABEHCTBA
ToxnaecTBa 1 TOXK/IECTBEHHbBIE IPEOOPA30OBAHMUS.
[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIpaKEHU . OcHoOBHBIE
TPUTOHOMETPUYECKUE (OPMYIIHI.
VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, penieHue HepaBeHCTBAa. Meton
MHTEPBAJIOB.
Pemenue nenbix u ApoOHO-pANIMOHATHHBIX YPABHEHUN U HEPABCHCTB.
Pewienne nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.
PenieHne TpUroHOMETpUUECKUX YPAaBHEHHUIA.
[IpumeHeHre ypaBHEHHI M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3aJad U
3a/1a4y U3 Pa3IMYHBIX 00JaCTel HAYKH U peaIbHON KU3HHU.
DOyHKUMH U TPaPuKu
Oynkuus, cnocoOsl 3amanna Qynkuuu. ['paduk ¢ynkiun. Bzanmuo oOpaTHbIe
byHKIHH.
OO6nacte ompenerneHuss W MHOXECTBO 3HaueHud Gyakmmu. Hymm QyHkmmm.
[IpomexxyTKH 3HAKOTIOCTOSTHCTBA. UETHBIC W HEUETHBIC (DYHKIIUH.
Crenennass (QyHKuMsS C HaTypaJlbHbIM U IeJdbIM ToKa3zateneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa u rpaduK KOpHS 1-0il CTENCHH.
Tpuronomerpuyeckass  OKPYXHOCTb,  OIPEACIEHHE  TPUTOHOMETPUYECKHUX
(GyHKIMN 9HCTIOBOTO apryMEeHTa.
Havana maTemaTn4eckoro aHajamnsa
[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHMs IOCIeI0BaTENbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.
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Apudmernyeckass W TreoMeTpudeckas mnporpeccun. beckoHedHO yObIBaromas
reoMmerpuueckass mporpeccus. Cymma O€CKOHEYHO YOBIBarOLIel TIeOMeTpUYeCcKOon
nporpeccuu. @opmyiia CIOXKHBIX IPOLEHTOB. Vcnosb3oBaHne Nporpeccuu sl peuieHus
peaJIbHBIX 3a/1a4 NPUKIIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, omnepanuu Haja MHoXecTBaMu. Jluarpammbl Diinepa—BeHHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO — ammapaTta JUIsl OINWCaHUs  PealibHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 33a4 U3 IPYTHX Y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, ClIeACTBUE, J0KA3aTEIbCTBO.

KYPC «I'EOMETPUSA»

IIpsiMbIe M IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUSL cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, IMPOCTPAHCTBO.
[TonATne 00 akCMOMAaTHYECKOM IOCTPOEHHM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3aumHOE pacnosiokeHue NOpsMBIX B IPOCTPAHCTBE:  IEPECEKAroIIMecs,
napajuleNIbHbIE U CKpEIUBaroLyecs npsmele. llapamienbHOCTh NPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapaAJJIEIbHBIE MIPSMBIE B IIPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MPAMBIX;
NapaJUIeIBHOCTh MPSIMOM M IJIOCKOCTU. YTJIBI C COHAIIPaBICHHBIMM CTOPOHAMM; YTOJI
MEXIy NpPsIMBIMH B IpocTpaHcTBe. I[lapayuienbHOCTh IUIOCKOCTEH: IapasulesIbHbIE
IUIOCKOCTH; CBOMCTBA NapaJUIeIbHBIX IUIOCKOCTEW. IIpocTeimme npoCcTpaHCTBEHHBIE
(uUrypsl Ha INIOCKOCTHU: TETPa’ip, KyO, NapajuleenuIe ] ; IOCTPOeHUE CeYeHUH.

IlepnieHIUKYIAPHOCTE NPSAMOM M IIOCKOCTU: IEPHNEHIUKYJSPHBIE IpsSMbIE B
IIPOCTPAHCTBE, NpPSIMBIE MapajuIeIbHbIE W IEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK
NEPNEHIUKYISAPHOCTH NPSIMOKM M IUIOCKOCTH, TeOpeMa O NPAMON MNEPHEHAUKYISAPHOU
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M INUIOCKOCTHIO; ABYTPAaHHBIN
yTOJI, IMHENHBIA Yroj ABYTPAHHOIO yria. llepneHanKymsap U HaKIOHHBIE: PACCTOSIHUE OT
TOYKU /0 IUIOCKOCTH, PacCTOSHHME OT MpPSIMOW 10 IUIOCKOCTH, MpoeKuus (Urypbl Ha
IUIOCKOCTh. [lepneHauKysIpHOCTh ILIOCKOCTEH: INPU3HAK NEPHEHIUKYIAPHOCTH JBYX
rrockocrent. Teopema o TpEX NMepneHIuKyJsapax.

MHOrorpaHHuKH

IloHsAATHE MHOrOrpaHHMKA, OCHOBHBIE DIEMEHTbl MHOTOIDAHHMKA, BBIIIYKJIBIE U
HEBBIIYKJIBIC MHOTOTPAaHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: n-yroiapHas npusma;
TPaHW M OCHOBAHMSI NPU3MBbI; IpsiMas M HAKJIOHHAs MPU3Mbl; OOKOBas M IOJIHAs
NOBEPXHOCTh INpu3Mbl. [lapamnenenunen, HOpsAMOYrOJBHBIM MapaulelenuNes; U €ro
cBoiictBa. [lupamuza: n-yroiapHast nMpamMuia, rpaHd ¥ OCHOBaHHE MUPAMU/IbL; OOKOBasI U
II0JIHAsl TOBEPXHOCTh NHMPAaMU[bl; NpaBWIbHAS W YCEYEHHAs NUpaMUAd. OJIEMEHTHI
npusMbl ¥ nupamuzabl.  [IpaBuiabHBIE MHOTOTPAaHHUKH: TIOHATHE IIPAaBWJIBHOIO
MHOTOTPaHHUKA; IIpaBWIbHAsA IpHU3Ma M MpaBWIbHAsA NHUPaMUAA; I[pPaBUIbHAS
TpeyrojpHas NMpaMUJa U NPaBWIbHBIN TeTpa’ap; KyO. IIpeacraBienne o nmpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’JIp, NOoAeKa’Ap U ukoca’ap. CedeHus NpU3Mbl U IUPAMU/IBL.
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CuMMeTpuss B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU. DJEMEHThl CHUMMETPUM B MNUpaMuax, Napajljiesienunenax, MpaBUIbHBIX
MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTH M MOJHOW IMOBEPXHOCTU MPSAMOW MPU3MBI, IIOLAAb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mel. [lnomans 60KOBOM MOBEPXHOCTH U
NOBEPXHOCTU MpPaBWIBHOW NUPaMHIbI, T€OpeMa O IUIOIIAJM YCEUEHHOM NHUpaMUBI.
[Tonsitue 06 00BEMe. OOBEM MUPAMHUIBI, TIPUIMBI.

[TonoOnple Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY  IUIOIIAISMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEII.

KYPC «BEPOATHOCTDb U CTATUCTUKA»

[IpencraBnenne JaHHBIX C TMOMONIBIO Tabmum u  auarpamMm. CpemnHee
apudmeTHueckoe, MearaHa, HauOoJbIlee U HaMMEHbIIee 3HAYSHUs], pa3Max, AUCIIEPCHUs
Y CTaHJIapPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyualiHple SKCHEPUMEHTHI (OMBITHI) M CIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObiTust  (ucxozwl). BepositTHOocTh citywaitHOro coObiTHs. bBIu30cTh 4acToThl U
BEPOSITHOCTH COObITUH. CiydaliHble OMbBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU
coObITHsIMU. BepodaTHOCTH COOBITHII B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUAMMU.

Onepamuu HajJ COOBITUSIMHU: TIEpeCeUeHUE, OObEIUHEHUE, MPOTHBOIIOIOXKHBIC
cobbITus. [{uarpammer Ditnepa. @opmyna ciokeHUs: BEpOSITHOCTEH.

YcnoBHas BEPOATHOCTb. YMHOXKEHME BEpOSTHOCTEH. JlepeBO  CirydallHOTO
skcriepuMenTa. GopMyria MoaHoN BeposTHOCTU. HezaBucuMbie COOBITHS.

Komb6unatopHoe mpaBuino ymHoxeHus. I[lepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapsbIif crny4aiiHBIM ONBIT (MCHBITAaHUE), ycleX W Heynada. HeszaBucumeble
ucnbiTanus. Cepus HE3aBUCHUMBIX MCIBITAHUM 10 nepBoro ycnexa. Ceprst HE3aBUCHUMBIX
ucneiTanui beprysm.

Cnyyaiinas BEJIMYMHA. Pacnipenenenne BEPOSITHOCTEU. Hunarpamma
pacnpenenenus. Ilpumepsr pacnpeneiieHuid, B TOM YHUCJIE, TIE€OMETPUYECKOE U
OMHOMUAJIBHOE.

11 KJIACC

KYPC «AJITEBPA U HAYAJIA MATEMATHUHYECKOTI'O AHAJIU3A»
Yucaa u BIYUCICHUS

Harypanbnsbie u nensie uncna. [IpusHaku AeTMMOCTH LIENIBIX YUCEIL.
Crenensb ¢ pallMOHAJIBHBIM NTOKa3aTesneM. CBOICTBA CTENECHH.

Jlorapudwm uncna. JlecaTnanbie U HATypaIbHBIC JOTAPU(PMBL.

YpaBHeHHs U HEPABEHCTBA

[IpeoGpazoBaHue BeIpax)eHHU, COAEPKAIINX JOrapu(PMBbl.
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[Ipeobpa3zoBaHre BBIPAKEHHUH, COIEPXKAIIMX CTENEHH C  PalMOHAIBHBIM
IIOKa3aTeNIeM.

IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3aTenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugpmudeckne ypaBHEHUS! 1 HEPABEHCTBA.

Cuctembl JNMHEHHBIX ypaBHEHUN. PemieHue npuUKiIagHbBIX 3a4a4 C IOMOILIBIO
CHUCTEMBI JIMHENHBIX YPaBHEHHM.

Cuctembl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX
3a/1a4 ¥ 337a4 U3 Pa3UIHbIX 001acTell HAYKU U pPeaNbHOM KU3HU.

DOyHKUUM U rpaguKHn

Oynkuus. [lepuogmueckne ¢GyHkuuu. [IpoMeXKyTKH MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI ¢yHKInd. Hanbosnbiiee 1 HauMeHblee 3Ha4eHne (yHKIIMH
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMHU, UX CBOICTBA U IPaPUKH.

[TokazarenpHas u orapudmuueckast QyHKIMHU, UX CBOMCTBA U rpapUKH.

UcnonwszoBanue rpadukoB (QyHKIUNA AN PEIICHUS YPaBHCHHM W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpapukoB GYHKUMA JIS  UCCIEAOBAaHUSA  IPOLIECCOB U
3aBHCHMOCTEH, KOTOpPBI€ BO3HUKAIOT MPHU PEIICHUH 337ad U3 JPYIHX Y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HMU.

Hayana maTreMaTH4ecKoro aHajamusa

HenpepsiBubie GyHKIMu. MeToq HHTEPBAIOB AJISl PELICHUS HEPABEHCTB.

[TpouzBonnas Gpynkuun. ['eomeTprdeckuii U pU3NIECKHUI CMBICI TPOU3BOTHOM.

[IpousBoaHble 3MeMeHTapHbIX (QYHKIUH. DOopMybl HAXOXKIEHUS MPOU3BOIHOM
CYMMBI, TPOU3BECHHS M YACTHOTO (PYHKIIUH.

[IpumeHeHre TPOM3BOJHON K HCCIENOBaHUIO (PYHKIMI Ha MOHOTOHHOCTH U
skcTpeMyMbl. Haxokienune HauOonbllero M HaUMEHBIIET0 3HauYeHUs (YHKUUM Ha
OTpE3KE.

[IpuMeHeHre TPOU3BOMHOM [JIl HAXOXKACHUS HAWIY4YLIEro pEeLICHHs B
NPUKIAJIHBIX 33/1a4aX, Uil ONPEIeNIeHUs] CKOPOCTH TpoIiecca, 3aJaHHOTO (popMyInoi mim
rpadukom.

[TepBooOpa3nas. Tabnuia nepBooOpa3HbBIX.

WuTerpan, ero reomerpudeckuii u pusmueckuii cMpici. Beruncienne mHTErpana
no ¢popmyne HeroTona-JIeiOHuIa.

Pewlate npuknagHele 3agadyd, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOIO U
¢u3nIEeCcKOro Xapakrepa, CpeACTBAMH MAaTEMAaTHYECKOTO aHAIH3A.

KYPC «'EOMETPUS»
Tesa Bpamenust
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Hunuaapuyeckas MOBEPXHOCT, oOpa3zyrorue HUIUHAPUYECKON
MIOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlUnuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yrollass U OCh; IUIOMIAAb OOKOBOM M TMOJHON
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yronMe KOHUYECKOW MOBEPXHOCTH, OCh H
BEpILIMHA KOHWYECKOW MOoBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOW ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
oOpa3yrolne 1 BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUJIOLIAb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
TJI01aAb Cephl.

N306paxkeHne Ten BpallleHUs Ha MI0CKOCTH. Pa3BépTka UIMHApPa U KOHYyCA.

KomOunammu Tenm BpaiieHUss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIM OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WA TEJO
BpaLICHUS.

[Tonsatue 06 o6béme. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00
00bEéME TPSIMOYIrOJILHOTO TNapajvienenunena M ciaeactBus u3 He€. OO0béM
HUIMHAPA, KoHyca. O0BEM 1mapa U miomaas chepsl.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHONIEHUS MEXAY ILIOMAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

CeueHns uunauHApa (MApajulesIbHO W MEPHEHAUKYISIPHO OCH), CEYEHHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO M NPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mockoctd M B mOpocTtpaHcTBe. CloKEHUE W BBIYUTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha 4ucio. PasnmokeHue BeKTOopa 1O TpPEM
HEKOMILUTaHAapHbIM BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3azgauy,
CBSI3aHHBIX C NPUMEHEHHEM IIpaBWJ JNEUCTBUU € Bekropamu. lIpsmoyronbHas
cucTtema KoopauHar B npoctpancTee. Koopannatel Bexkropa. [Ipocrenmue 3anaun
B KOOpAMHATaxX. YToJl MexAy BeKTopamu. CKaJsipHOE NMPOU3BEICHHUE BEKTOPOB.
Boeluncnenne yrioB Mexay MPSMBIMH U IIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIIECHUU T€OMETPUUECKUX 3a/1a4.

KYPC «BEPOATHOCTDb U CTATUCTHUKA»

UucioBble XapaKTEpUCTUKU CIIy4YaWHBIX BEJIWYMH: MaT€MAaTHYECKOE OXKUIAHUE,
JUCIIEpCUss M CTaHAApTHOE OTKJIOHEHHWE. IIpumepnpl NpHUMEHEHUS MAaTeMaTH4YECKOIO
OXMJIaHMS, B TOM YHCIE€ B 3aJadax W3 IIOBCEJHEBHOW JKM3HU. Marematudeckoe
OKuJaHue OWHApHOM Ciy4alHOM BeIMYMHBL. MareMaTHYecKOoe OXKUAAHUE CYMMBI
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C.]'Iy‘-I&fIHI:-IX BeIMUMH. MateMaTuueckoe OXKNJaHNC WU AUCHCPCHUA TCOMCTPUYCCKOIO U

OMHOMUAJIBHOTO pacipeieIeHH.

3aKoH OOJIBILIMX YMCEN U €ro pojb B Hayke, MpUpoje u obiecte. BoiOopouHslii

METO/ UCCIIEJOBAHMNI.

IIpuMeprsl  HEpepbIBHBIX

CIIy4alHBIX

BCINYHH.

Ilouatue

O IINIOTHOCTH

PacpCaciiCHuA. 3az[atm, [MPpUBOAIINC K HOPMAJIBHOMY PACIIPpCACIICHUIO. IlonsiTue o

HOpPMaJIbHOM paclpeleIeHHUH.

TEMATHYECKOE IIVIAHUPOBAHMUE,
B TOM YHCJIe C y4eTOM padoueil mMporpaMMbl BOCIUTAHUS € YKa3aHHEM KOJIMYeCcTBA 4YacoB,
OTBOJMMBIX HA OCBOEHHE KAKI0H TeMbl

Ne HaumeHoBaHme pa3jaesia KouanuyectBo KosaunvecTBo Bo3moxkHOCTH
aKaJeMHYecK | aKaJeMH4YeCK | HMCIOJb30BaHUSA
HX YacoB, HX 4YacoB, 3J1eKTPOHHBIX
OTBOJIUMBIX OTBOJIUMBIX (un¢ppoBbIX)
HA OCBOEHHUE Ha o0pa3oBaTe/ibH
KaXKI0M KOHTPOJIbHBbIE bIX pecypcos
TeMbl/pa3iesa padoThI
10 kaacce
KYPC «<AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
MHoxecTBa pallMOHAIBHBIX U
1 JNEHUCTBUTENBHBIX YUCETL. 14 1
PanmonansHble ypaBHEHUS U
HEPaBEHCTBA
) Oynkiuu v rpaduku. CTeneHs ¢ 6
LIEJIBIM MOKa3aTeIeM
Apudmernueckuii KOpeHb N—0i
3 | crenenu. MppanuoHanpHble 18 1
YpaBHEHUS U HEPABEHCTBA
DopmyIibl
4 | TpuronomeTrpuu. Tpuronomerpuyec 22 1
KM€ YpaBHEHUS
5 [TocnenoBarensHOCTH U 5
IPOrpeccuu
5 [ToBTOpeHue, 06001IeHNE, 3 |
CUCTeMaTH3alysl 3HaHUH
O0mee KOJIMYECTBO YaCOB 68
10 NporpamMme:
KYPC «'EOMETPHUS»
1 | BBegeHue B CTEPEOMETPUIO 10
IIpsiMBIE U TUIOCKOCTH B
2 | mpoctpanctie. [TapannenbHOCTh 12 1
IPSIMBIX U IIJIOCKOCTEN
3 Hepneﬂﬂmiympﬂocn: MPSIMBIX H 12
MJI0CKOCTEN
4 | Yruel Mexay OpsIMbIMU U 10 1
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TJIOCKOCTSIMU
5 | MHoOrorpaHHuku 11 1
6 | O0BEMBI MHOTOTPAHHUKOB 9 1
7 IloBTOpEHME: CEUEHMUS, pACCTOSHUS 4 1
U YTJIbI
O0mee KOJMYECTBO YACOB 68
10 NporpamMme:
KYPC «<BEPOATHOCTDb U CTATUCTHUKA»
1 [IpencraBnenue 1aHHBIX U 4
onucarenbHasi CTATUCTHKA
CrnyuaiiHbl€ OIIBITHI U CllydaliHble
) COOBITHS, OIBITHI C 3
PAaBHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU UCXOJAMU
3 Omnepanuu Haa COOBITHAMU, 3
CJI0KEHHE BEPOSATHOCTEH
YcnoBHas BEpOSITHOCTD, 1EPEBO
4 cnyqafiHoro ombITa, hopmyna 6
IIOJIHOM BEPOSITHOCTH U
HE3aBHCHUMOCTh COOBITUH
5 | DneMeHTbl KOMOMHATOPUKHU 4
6 Cepun MOCIIe10BATENbHBIX 3
WCTIBITAHUHT
7 Cinyyalinble BEJIMYUHBI U 6
pacnpeeseHus
] O06001IeHre U cHCTeMaTH3alus 5 )
3HaHUHU
O0mee KOJIMYECTBO YaCOB 34
10 NporpamMme:
O01mee KOJIMYECTBO YaCOB 170
no nporpamme «MaTemMaTukay:
11 kaace
KYPC «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
CreneHb ¢ pallMOHAIbHBIM
| | moxasatenem. [TokazaTenbHas 12 1
¢dbynkuwms. [TokazarensHbIe
YpaBHEHHS U HEPABCHCTBA
Jlorapudmuaeckas GyHKIIHS.
2 | Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUH U
3 | ux rpaduku. TpuroHomeTpuieckue 9 1
HEpaBEHCTBA
4 HpOI/IBBOI[HaiI. IIpumeHeHue 24 |
MIPOU3BOTHOM
5 | MHaTerpan u ero npuMeHEeHNs 9
6 | CucteMbl ypaBHEHHI 12 1
7 | HarypanbHble U Li€IbIe YnCIa 6
2 [ToBTOpeHue, 0600mIEeH e, 13 )

cUCTeMaTH3alusd 3HaAaHUHN
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O011ee KOJIMYECTBO YaCOB
1o NporpamMmme:

102

KYPC «'EOMETPHUS»
1 | Tena Bpamienus 12
2 | O6bEMBI TEN 5 1
3 BexTops!l 1 KOOpIUHATEI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpeHme, 06001IEHNE, 7 1
CUCTEMaTHU3als 3HAHUI
OO0uree KOJIMYECTBO YaCOB 34
1o nNporpamMme:
KYPC «<BEPOATHOCTBb U CTATUCTUKA»
| MaremaTuuecKkoe OKHIaHUE 4
CIIy4ailHON BEJTMYUHBI
’ Jucniepcus u ctaHIapTHOE 4
OTKJIOHEHHE CIy4alHOW BEJIMYUHBI
3 | 3akoH OONBIINX YHCET 3
4 HenpepoiBHBIE CiyyaliHbie )
BEJIMYMHBI (pacrnpeneseHus)
5 | HopmanbsHOE pacnipeneiaeHust 2
6 [ToBTOpEeHME, 0600IIEHNE U 19 )
CHUCTEMaTHU3aIs 3HAHUM
OO01uree KOJIMYECTBO YaCOB 34
1o NporpamMme:
OO0uree KOJIMYECTBO YaCOB 170
no nporpamme «MaremaTukay:
BCEI'O 3a nBa roga o0yyeHus 1mo 340

nporpamme «MaTteMaTHKa»:
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