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IosicauTenpHas 3amicka

Pabouas Inmporpamma paspa60TaHa B COOTBETCTBHUHU CO CICAYIOIIUMH HOPMAaTHUBHBIMU JOKYMCHTaAMMU:

1. 3akon Poccutiickoit denepamuu ot 29.12.2012 1. Ne273-D3 «O6 obpazoBanuu B Poccuiickoit deneparumny;

2. ®enepanbHbIA TOCYAAPCTBEHHBIH 00pa3oBaTeNbHBINA CTAHAAPT CPEAHETO 00Iero oopa3oBaHus, YTBEpKAEHHBIN MpuKa3oM MHUHOOpHAYKH
Poccun ot 17.05.2012 r. Ne 413 (c u3MEHEHUSAMH U JOTIOJIHEHUSIMHU );

3. OcHoBHas oOpa3zoBarenbHas mporpamma cpeanero obmero oopazoanust MBOY «Jluneit Nel86-«llepcnexktrBay [IpuBomkckoro paifoHa .
Kazanu;

4. Tlonoxenue o pabdoueit mporpamme nexarora MbBOVY «Jluneit Nel86-«IlepcnextuBay [IpuBomkckoro paiiona r. Kazanu;

5. YueOnsiii muan MBOY «Jluneit Nel86-«IlepcnextuBa» [IpuBomkckoro paiiona r. Kazanu;

6. @enepalibHbIl NepeyeHb yUYCOHHKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO MPH peau3aluud 00pa3oBaTENbHON MPOTrpPaMMBI CPEIHErO
ob1mero oopa3oBaHusl.

Mecto npeamMceTa B 0a3ucHoOM y‘le6HOM I1J1aHC.

Ha m3yuenune marematnku B 10—11 kmaccax orBoguTcst 8 y4eOHBIX 4aCOB B HEJIETIO B TEUCHHE Ka)JI0T0 roja o0ydeHus, Bcero 544
yueOHbIX yacoB. [IpegycmaTpuBaercs nzydeHue yueOHoro npeamera «MareMaTHKa» B paMKaxX TpEX y4eOHBIX KypcoB: «Anredpa u Hauama
MaTeMaTHYeCKOro aHanu3ay, «I'eomeTpus», «BeposiTHOCTh U CTATUCTHKA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYHEBHOI'O ITIPEJJMETA «MATEMATHKA»

OcBoenne yqe6Horo npeamMeTa «MaremMatuka» 00eCHeUuT JOCTHIXXCHUE Ha YPOBHEC CPEAHETO 06mero O6paSOBaHI/I$I CIICAYIOIHX
JIMYHOCTHBIX, MCTANTPCAMETHBIX U NPCIMCTHBIX O6pa30BaTCJIBHbIX PE3YyIbTATOB!

JIMYHOCTHBIE PE3VYJIbTATEI

JIM4HOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOrPaMMbl yaeOHOTo npeameTa «MaTteMaTrKay XapaKTepu3yrTCs:

I"'paxJ1aHCKOC BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMUA OOYYarOIIErocsi Kak aKTMBHOTO M OTBETCTBEHHOTO YJ€HA POCCHMCKOTO OOIIECTBa,
MIPEJICTABJICHHEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro oOIIecTBa
(BBIOOpBI, OTIPOCHI U TIp.), YMEHHEM B3aMOJICHCTBOBATDH C COLIUAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIUSAMU U HaA3HAUCHUEM.

IlaTpuoTHYECKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCHICKON T'pa)KAAHCKOW WACHTUYHOCTH, YBAXKEHHS K MPOILJIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
IICHHOCTHBIM OTHOIICHUEM K ITOCTHXCHHAM pOCCHfICKPIX MAaTeMaTuKOB U pOCCHﬁCKOﬁ MaTeMaTquCKOfI IIKOJIBI, K HCIIOJIb30BAaHHUIO 3THUX
JOCTUKEHHH B IPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JIVXOBHO-HPaBCTBEHHOE BOCIUTAHUE:

OCO3HAHHEM JIyXOBHBIX IEHHOCTEW POCCHIICKOro Hapoja; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, dTMUECKOTO MOBEICHUS,
CBSAI3aHHOTO C IMPAKTUYECKUM MPUMEHEHHEM JTOCTHXKCHHN HAYKU U JIEITEIbHOCTHIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIaJla B MOCTPOCHHUE
YCTONYHMBOTO OYyyIIEro.

OCTEeTHYECKOE BOCIIUTAHHUE:

ACTETUUYECKUM OTHOIIEHUEM K MUY, BKIFOUYas SCTETHKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTE, 00BbEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUI;
BOCHpI/II/IM‘-H/IBOCTI)IO K MAaTCMaTHUYCCKHUM aCIICKTaM pa3J'II/I‘-IHI)IX BHUJIOB I/ICKYCCTBa.

Pu3ndecKkoe BOCIUTAHHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HWHTEpecax 370pOBOTO U 0e30MacHoro obpas3a KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO (3I0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryispHas Gpundeckas
aKTI/IBHOCTI)); (1)I/ISI/I‘I€CKOFO COBepHIeHCTBOBaHI/Iﬂ HpI/I 3AHATUAX CHOpTI/IBHO-OSHOpOBHTGHBHOﬁ NCATCIIBHOCTBIO.

TpyaoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHWEM LIEHHOCTH TPYJO0JIO0US; MHTEPECOM K Pa3IMYHBIM cepaM MpoPecCHOHANbHON JesTeIbHOCTH,
CBSI3aHHBIM C MaTEeMaTHKON W e€ MPUIOKEHUSMH, YMEHHEM COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu U pearn30BBIBATH
cOOCTBEHHBIC KU3HEHHBIC TIJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO W CaMOOOPa30BaHUIO HA MPOTHKECHUN
BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBIEHHOCTH.

OKOIOTHYECKOE BOCITMTAHNC:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbl, MOHMMAHHUEM BIHSHHS COIHATbHO-DKOHOMHUYECKHX TMPOIIECCOB Ha COCTOSHUE
MPUPOJTHON W COIMATBHOM CpEeIbl, OCO3HAHMEM TJ00aTBbHOTO XapakTepa OJKOJOTHYECKHX TMpoOJIeM; OpHUEHTAIMel Ha TpUMEHEHUE
MaTEeMaTHYeCKUX 3HAHWUW AN pelleHus 3aJad B O00JIaCTH OKpY)KAIOIIeW Cpenbl, MIaHUPOBAHUS TOCTYMKOB M OIEHKH WX BO3MOXKHBIX
MOCTEACTBUH JJIsl OKPYKAIOIIEH CPEIbI.




LleHHOCTH HAayYHOTO MO3HAHUS:
c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILIECTBEHHOW MNPAKTHKH,

MMOHMMAaHUEM MaTeMaTHYSCKOU HAaYKH KakK Cq)epBI YeJIOBEUYECKOMH ACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHUA W 3HAYUMOCTHU I PA3BUTHA

OUBUIIN3alUH, OBJIAACHHUEM A3bIKOM MaTEMAaTHKU U MaTeMaTH4eCKOM Ky.]'[BTypOfI KaK Cp€ACTBOM ITIO3HAHUA MHUpPA; TOTOBHOCTHIO OCYHICCTBIIATH
IIPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBPHOCTh HHANBUAYAJIIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3VJIbTATDI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOSHUS MPOrpaMMBI  ydeOHOro mpeaMera «MareMaTuka» XapaKTepU3YIOTCS OBJIAJICHUEM
YHHUBEpPCaJIbHBIMU MO3HABATEIbHBIMU JACHCTBUSMU, YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JACMCTBUSMH, YHUBEPCAIBHBIMU PETYISATUBHBIMU
JICACTBUSMM.

1)YHuBepcanbHble MO3HABATEIbHBIC JEUCTBUSA, 0OecreynBaloT (GopMHUpOBaHUE 0a30BBIX KOTHUTHBHBIX MPOILECCOB OOYYaIOIINXCS
(OCBOCHHE METOAOB IO3HAHUS OKPYKAIOMIETO MHUpPA; MPUMEHEHHE JIOTUYECKUX, HCCIICIOBATEIIbCKUX Olepannid, YMEHUH pabdoTarh ¢
nHpopManuei).

bazoBble JIoruyYecKre ICUCTBHS:

® BBIABJIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPHU3HAKKM MATEeMATUYECKUX OOBEKTOB, MOHSTHI, OTHOMICHUNA MEXKIY MOHSATUSIMU;
(bopMyInpoBaTh ONpPEEICHUS TOHITHIA;, YCTAHABIIMBAThH CYIIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHHS 7151 00OOIICHHS U CPAaBHEHHSI,

KpUTEpUU IPOBOAUMOIO aHAJIN3a;

e BOCIPHHUMATh, (HOPMYJIMPOBATh M MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC M OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC U
o0111e; yCIOBHBIE,

® BBIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUHs B (aKTaX, JAHHBIX, HAOIOJCHHUIX U YTBEPKICHUSX;
npeJyIarath KPUTEPHH JJIs1 BBISABJICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;

& J1€J1aTh BBIBOAbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHUKU, I{eHYKTI/IBHI)IX N MHAYKTHUBHBIX WO?;&KHIO‘-ICHHIZ, YMOSaKJ'II-O'-IeHI/Iﬁ 10 aHAJIOTHH,

® [POBOJUTH CAMOCTOSITENIBHO JIOKA3aTeNbCTBA MAaT€MaTUYECKUX YTBEp)KIEHUM (IpsiMble W OT NPOTHUBHOIO), BBICTPauUBATh
apFYMCHTaIII/IIO, HpI/IBO]II/ITI) HpI/IMepBI nu KOHTpHpI/IMCpI)I; 06OCHOBI)IBaTI) CO6CTBGHHBI€ CY)KI[CHI/H[ " BBIBOJbI,

e BBIOMpaATh Croco0 perieHus: y4eOHOH 3amaun (CpaBHHBATh HECKOJBKO BapUAHTOB PEIICHUs, BHIOMpATh HauOoJiee MOIXOMASIINN C
Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbIe MCCIIE10BATENbCKHUE ICHCTBUS:
® HCIOJIb30BaTh BOIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOMPOCH, GUKCHUPYIOLINE TPOTUBOPEUHE,

po0GsieMy, YCTaHaBJIMBATh HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;
® [IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEA0BaHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BEKTa, SIBICHHUS, IPOLIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SBJIICHUSAMHU, IPOLIECCAMU;



® CaMOCTOSITENIbHO (OpMYyIUPOBaTH 00OOLIEHHUS U BBIBOJBI MO PE3yJibTaTaM MPOBEACHHOIO HAOIIOCHMS, CCIEIOBAHMS, OI[CHUBATD
JOCTOBEPHOCTbH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHHIA;
® IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, & TAKXKE BBIJIBUTATh MPEATIOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PaGora ¢ nadopmanuei:
e BBIABJIATH ACPUINTHI HHPOPMALIUH, JaHHBIX, HEOOXOMMBIX ISl OTBETA Ha BOIIPOC M IS PEIICHUS 3a1a4H;

e BEIOMpaATH MH()OPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATM3UPOBAThH, CACTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MpEICTaBICHHUS;

® CTPYKTYypUpOBaTh HH(OPMAIIHIO, IPEACTABIATH €€ B pa3IMuHbIX (popMax, WILTIOCTPUPOBATh IpadUuECcKy;

® OIICHMBATh HAJEKHOCTH HHPOPMAIINH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaibHbIe KOMMYHUKATUBHBIC ICHCTBUSI, 00CCIICUNBAIOT CPOPMUPOBAHHOCTH COLMATBHBIX HABBIKOB 00YYaIOIINXCSI.

OOuenue:
® BOCHPHUHHUMATH U GOPMYIUPOBATH CYKJCHUS B COOTBETCTBHH C YCIOBHSMH U IEISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh

CBOHKO TO‘-IKy 3peH1/151 B yCTHBIX U IIHUCBMCHHBIX TCEKCTax, JaBaTbhb IIOACHCHHA IIO XOIIy peHICHI/ISI 3aJa4u, KOMMGHTI/IpOBaTB HOJIy‘IGHHI:Iﬁ
pe3yibTarT;

e B X0Jl¢ OOCYXKICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXkJaeMoOil TeMbl, MpoOIeMbl, pelaeMoi 3a/layu, BHICKA3bIBaTh HJIEH,
HAIICJICHHBIC HA ITOUCK peHIGHI/ISI; COIIOCTAaBJISITH CBOU CY)KIIGHI/ISI C CY)KIICHI/ISIMI/I [[pyFI/IX yT-IaCTHI/IKOB Jguaiora, O6Hapy)KI/IBaTI) pa31mtme u
CXO/JICTBO TIO3UIINI; B KOPPEKTHON (hopme GOpMyITHUpOBATh pa3HOTIACHS, CBOM BO3PAKEHHUS;

® TIPEICTaBIATh PE3yNbTAaThl PEIICHUs 3aJa4yd, HSKCIEPHUMEHTa, HCCIEJOBAHMsS, MPOEKTa; CaMOCTOSTENbLHO BBIOMpATh (hopmar
BBICTYIUICHHSI C YIETOM 3aja4 MPE3CHTAINN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaIHHYECTBO:

® T[IOHMMATh U UCIOJB30BaTh MPEUMYILIECTBA KOMAHAHON U HHIUBUIyadIbHOU pabOTHI MIPH PEIICHUN YUeOHBIX 3aa4; MTPUHUMATH 1IENTb
COBMECTHOH J1€ATENbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, paclpeaensarbh BUIbl padOT, JOrOBapUBAThHCS, 0OCYXIATh
MIPOIIECC U pe3ybTaT padOThl; 0000IIATh MHEHUS HECKOJIBKUX JIFOJICH;

® yUYaCTBOBATh B IPYMIOBLIX popmax paboThl (00CYkaeHUS, 0OMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI» U T.I1.); BBITIOJIHATH CBOIO YacTh
pa6OTLI U KOOPAWHHUPOBATH CBOU HeﬁCTBHH C ApYTHUMHU YJICHAMM KOMaHIbI; OICHUBATH KAa4Y€CTBO CBOCro BKJIaJa B 06HlPII>i IMPOAYKT II0
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) YHuBepcaibHbIe PETYJISATHBHBIC ISHCTBHUS, 00ECIEeYMBAIOT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK M JKU3HCHHBIX HABBIKOB
JIAMYHOCTH.
CaMoopraguzaiusi:




® COCTaBJIAATH IUJIAH, AJTOPUTM PEIICHHS 3a]adyd, BBIOMpaATh CIOCO0 pEIIeHUS ¢ y4€TOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.
CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH II03HABATEIHHOW pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHA M MBICIUTENBHBIX MPOIECCOB, HX
pe3yIbTaTOB; BIAACTh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIEcca M pe3yJIbTaTa PEIICHUs] MaTeMaTHIECKOM 3a1a4H;

® MPEIBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYThH MPU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JAaHHBIX, HAHJACHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

® OICHUBATh COOTBETCTBUE PE3YJIbTAaTa ILIEJIM U YCIOBUSAM, OOBSICHATH NMPUYUHBI JOCTHXKEHUS WIIM HEIOCTHKEHUS PE3YJbTaTOB
JeSATeIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

HJIaHI/IpyeMBIe MMPECAMCETHBIC PE3YJIbTATBL

OcBoenne y‘IC6HOFO Kypca «Anre6pa " HaYajla MaTEMaTUYCCKOI'0O aHaJIM3a» Ha YPOBHC CPCAHCIO O6H_ICFO O6paBOBaHI/I${ obecrneyur
AOCTHIKCHUC CIICAYIOIHNX NPEIMETHBIX O6paSOBaTCJ'II>HbIX PE3yJIbTAaTOB:

10 xnmacc
Yucia ¥ BEIYACIEHNS
e (CB00OJHO OTMEPUPOBATH MOHATHUSIMU: PAITMOHAIIBHOE YHCII0, 0ECKOHEUHAs TTepuoanueckas 1po0b, MPOIIEHTHI; HPPAIIMOHATEHOE YHCIIO;
MHOECTBA PAIIMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI; MOYJb IEUCTBUTEIILHOTO YHCIA.
e [IpumeHsTH APOOU U MPOLEHTHI JIJIS PEIIeHHs] MPUKIIAJAHBIX 3a/1a4 U3 PAa3UYHbBIX OTpaciei 3HAaHUN U peaTbHOU KHU3HU.
o [IpumeHsATH MPUOIKEHHBIEC BEIYUCIICHUS, TPABHUIIA OKPYTIICHUS, MPUKUIKY U OIICHKY PE3yJIbTaTa BEIYUCICHUN.
e (CB0O0OOMHO OIEpUPOBATh MOHATHEM: CTENEHBb C IENBIM TOKa3aTesIieM; UCIOJIb30BaTh MOIXOANIYI0 (OPMY 3alUCH ACHCTBUTEIBHBIX
YHUCeN JISl PEeLICHUs MPAKTUYECKUX 3a7a4 U MPEACTABICHHS TaHHbIX.
e (CB00OJHO OMEPUPOBATH MOHATHEM: apU(DMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH.
e (CB00OJHO ONEPUPOBAThH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MTOKa3aTeNeM.
e (CB000JHO ONEpPUPOBATH MOHATUSAMU: JOrapudm yrcna; AeCITUYHBIC U HATypalbHbIE Jorapu(MeI.
e (CB00OMHO OTMIEPUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIOBOTO apryMeHTa.
e OmnepupoBarh NOHATUIMH: APKCUHYC, APKKOCUHYC U APKTAHIE€HC YHCIIOBOTO apryMEHTA.

VYpaBHEHHsI U HEPABEHCTBA



CB00OOHO ONMEpUPOBATH MOHATUAMU: TOXIECTBO, YpaBHEHUE, HEPAaBEHCTBO, PAaBHOCHIIBHBIE YPAaBHEHUS U YpaBHEHHs-CIIECICTBUS;
PaBHOCHJIbHBIE HEPABEHCTBA.

[TpuMeHSTh pa3IMYHbIe METO/ABI PEICHHUS PALMOHAIBHBIX U APOOHO-PALIMOHANBHBIX YPAaBHEHUH; IPUMEHATh METOJ UHTEPBAJIOB IS
pEILICHNs HEPABEHCTB.

CB00OOIHO oOmepUpOBaTh MOHATHAMH: MHOTOWIEH OT OJHOW TEPEMEHHOW; MHOTOWIEH C IHEIbIMH KOI((UIMEHTAMH, KOpPHH
MHOI'O4JICHA; IPUMEHATH JCJICHHE MHOIOYJIEHA HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopeMy Buera i pemenus 3aaay.
CB000/IHO OnIepUPOBATH MOHATUSMH: CUCTEMA JIMHEHHBIX YpaBHEHHM, MaTPHIlA, ONIPEIEIUTENb MATPHUIIBI 2 X 2 U €r0 FeOMETPUIECKUN
CMBICJI; MCIIOJIb30BaTh CBOMCTBA ONpPENENMUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAUYEHHUS, INPUMEHATh ONPEACIUTENN AJIs pPELICHUS
CUCTEMBI JIMHEMHBIX YPABHEHUW; MOJEIUPOBATH PEAIbHBIC CUTyallUd C IIOMOIIBIO CHUCTEMBI JMHEHHBIX YPaBHEHHM, MCCIIEOBATh
IIOCTPOEHHBIE MOJIEIH C IIOMOIIBIO MATPHUIL U OIPEIEIUTENEH, NHTEPIIPETUPOBATH ITOJIYyYEHHBIN pe3yJIbTaT.

Hcnonb3o0Bathk cBOMCTBA IEHCTBUI C KOPHSAMU /7Sl peoOpa30BaHusl BbIPAXKEHUH.

BeinonuaTe npeoOpa3oBaHusl YUCIOBBIX BEIPAXKEHUI, ColepkKAIUX CTENEHU C PallMOHAIBHBIM IT0Ka3aTeNleM.

Hcnonb30Bath CBONCTBA J0rapuMOB 11 IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH.

CB00OOIHO ONEpUPOBaTh MOHATHAMU: UPPAMOHAIBHBIC, TIOKA3aTEbHBIC U JIOTapH(PMHUUYECKIE YpaBHEHH;, HAXOJUTh WX PEIICHUS C
IIOMOILBI0 PABHOCWIBHBIX IIEPEXOA0B WM OCYLIECTBIIAS IPOBEPKY KOPHEH.

[IpyMeHTh OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI AJIsl IPEOOpa30BaHUs TPUTOHOMETPUUECKUX BhIPAKEHUH.

CB000IHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE; IPUMEHITh HEOOXOAUMbIe (POPMYJIBI [T PEIIEHUS! OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

MogenupoBaTh peajibHble CUTyallUd Ha sI3bIKE ajreOpbl, COCTAaBIIATh BBIPAKEHUS, YpPaBHEHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJauu,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIEH € MCII0JIb30BAaHUEM amapara anreOpsl.

OyHKIMH U TpaduKu

CB00OoHO onepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3afaHus (QYHKIMH; B3aUMHO oOpaTHble (DYHKIIMM, KOMIIO3UIUS (YHKIHII;
rpaduk GyHKINHU; BBITOIHATH 3JI€MEHTapHbIe MpeoOpazoBaHusl rpauKoB QyHKIHUI.

CB00OO/HO oOmNEepHpOoBaTh MOHATHUAMHU: 00JACTh ONpEACTCHHS M MHOXECTBO 3HAaueHUH (YHKIMH, HYIH (YHKIHH, MPOMEXYTKU
3HAaKOIOCTOSIHCTBA.

CB0OOHO oOmepUpOBaTh MOHATHUSAMH: YETHBIE W HEUYETHBIE (DYHKIMH, TEPUOJMYECKHE (PYHKIIUH, MPOMEKYTKH MOHOTOHHOCTH
(YHKIINU, MAKCUMYMbI I MUHUMYMBI ()YHKIIMH, HAauOOJIblIIee U HAaUMEHbIlIee 3HaueHHe (PYHKIIMU Ha TPOMEXYTKE.

CB00OOHO OrnepUpoBaTh MOHATHIAMU: CTeNeHHast (QYHKIUS C HATypalbHBIM U II€JIBIM IOKa3aTeseM, rpaduk creneHHOW QYHKIHU C
HATYpaJbHBIM H IENIBIM MTOKa3aTeeM; rpaduk KOpHs N-0ii CTeTIeH! KaK (GYHKIIMU OOpaTHON CTENEHH C HaTypallbHBIM TI0KA3aTeIeM.



OmnepupoBaTh MOHATHAMU: JHHEHHAs, KBaJApaTHUHAs W IpOOHO-THMHEHHas (YHKIMH; BBIIOJIHATH 3JIEMEHTApHOE HCCIEIOBAHUE W
MOCTPOEHUE UX TpaduKOB.

CB00OOmHO OmEpUpOBaTh MOHATHAMM: IMOKa3zaTeNnbHas M Jiorapupmudeckas (QyHKIMHM, UX CBOMCTBAa M rpaduKd; HMCIOIH30BATH UX
rpaduKy A7 peleHus ypaBHEHUI.

CB00OIHO ONEpPHUPOBATH MOHATUSMH: TPUTOHOMETPUYECKAs OKPYXKHOCTH, ONpPEe/ICHHEe TPUTOHOMETPHUECKUX (YHKIUH YHCIOBOTO
apryMeHTa.

Hcnonp3oBate rpaduku GyHKIUH U1 HCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH P PEIICHUH 3a7a4 U3 APYrUX YUeOHBIX IPEIMETOB
U peaJIbHOM KHU3HH; BBIPAXXaTh (OPMYIIaAMHU 3aBUCIMOCTH MEXy BETHUYNHAMU.

Hauana MaTeMaTH4yecKoro aHanmsa

CB00OOJHO OmepHUpOBaTh MOHATUSAMH: apUpMETHUECKas M TeOMEeTpUUYecKasl mporpeccus, 0€CKOHEUHO yOBIBaIOIIas reoMeTpHyecKas
Iporpeccust; JMHEHHbIN U SKCIIOHEHIUAIbHBIN POCT, (hopMyJia CI0KHBIX IPOLIEHTOB; UMETh PECTABICHNE O KOHCTAHTE €.
Hcnonb30BaTh NpOrpeccuu Ui pelieHHs peaibHbIX 331a4 IPUKIaJHOIO XapaKkTepa.

CB00OJHO OIEepUpPOBATh HOHATHUAMHE: IIOCIIEA0BATEIBHOCTD, CIOCOOBI 33JaHUs TTOCIEI0BATEILHOCTEH, MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
[OCJIEA0BATENbHOCTH; IOHUMATh OCHOBBI 3aPO’KACHIUSI MaTEMaTHYECKOr0 aHAIM3a KaK aHAJIN3a OECKOHEYHO MaJIbIX.

CB000IHO onIepupOBaTh MOHATUSAMU: HENPEPbIBHbIE (YHKINHU; TOUKH pa3pbiBa rpaduka GyHKINUN; aCUMITOTHI rpaduKa (GyHKLIUH.
CB000/1HO onepupoBaTh MOHATHEM: (YHKLUS, HETIPEPhIBHAS Ha OTPE3Ke; MPUMEHATh CBOMCTBA HEMPEPBIBHBIX (PYHKIUH 115 peLIeHUs
3aj1ad.

CB00OHO oneprpoBaTh MOHATHIMMU: IIEpBasi U BTOpas MPOU3BOAHbIE QYHKIINH, KacaTeabHas K TpaduKy QyHKIIUH.

BbruncnsTe Mpou3BOJHBIE CYMMBI, IIPOU3BEAEHUS, YACTHOIO M KOMIIO3UIUHU ABYX (YHKIMI; 3HATh MPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIUH.

Vcnonb30BaTh TeOMETpUUYECKUM U PU3NUECKUN CMBICT POU3BOIHOM /TS peIlieHHs 3a/1ay.

MHuoecTBa U JIOTHKa

CB000/1HO OnIepupOBaTh MOHATUSIMH: MHOKECTBO, ONIEPAIIMH Ha/l MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JUisl ONKMCAaHUs PealbHBIX MPOLIECCOB U SIBJICHUM, PU PEeIIeHUH 3a7a4 U3 APYrux
y4eOHBIX TPEMETOB.

CB0oOOJHO omepupoBaTh MOHATHSMH: OIpeAeTeHHe, TeopeMa, YpaBHEHHe-CIEACTBHE, CBOICTBO MaTeMaTHYeCKOro OOBEKTa,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIE YPABHEHHUS U HEPABEHCTBA.



I'eomerpus

CB000IHO OnIEpUpPOBaTh OCHOBHBIMU IOHATUSAMHU CTEPEOMETPHUH IIPH PEILICHUH 33a]a4 U IPOBEJCHUN MaTeMaTHUECKUX PACCYKACHUH.
[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIICHUU T€OMETPUYECKUX 3a/1ad.

KnaccuunupoBarh B3auMHOE pacIioOKE€HHE MPSAMBIX B IMPOCTPAHCTBE; IUIOCKOCTEH B IMPOCTPAHCTBE; MPSAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

CB00OOHO onepupoBaTh MOHATUSAMH, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKAY NPSAMBIMU B IPOCTPAHCTBE; MEXAY NPSMOUH U
IJIOCKOCTBIO.

CB00OHO OnIEpUPOBATh MOHATUSAMH, CBA3aHHBIMU C MHOTOTPAaHHUKAMH.

CB000/IHO pacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (IIpU3Ma, TMPaMHIA, IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo).
KnaccugumpoBats MHOTOTpaHHHUKH, BEIOMPAst OCHOBAHUS JJISI KITACCHU(DHKAIIHH.

CB000/1HO OnIepUPOBATh MOHATUSMH, CBA3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO.

BrImonHATh napamuiensHoe, MEHTPaTbHOE U OPTOrOHAIBHOE MPOSKTUPOBAaHUE (DUTYP Ha IJIOCKOCTD; BHIOJIHATH H300paxeHus Gpuryp Ha
IIJIOCKOCTH.

Crpouth ce4eHUs MHOTOTPAaHHUKOB PA3JIUYHBIMH METOJAMMU, BBINOJIHATH (BBIHOCHBIE) IIJIOCKME YEpPTEXH W3 PUCYHKOB IPOCTHIX
00BEMHBIX (HUTYp: BH]I CBEPXY, COOKY, CHU3Y.

Bbrauciiate mionaan noBepXHOCTEH MHOTOTPAaHHUKOB (ITPHU3Ma, IIMPaAMHJIA), TEOMETPHUYECKUX Tell C TPUMEHEHHEM (OpPMYIT.

CB00O/HO ONEpUpOBATH MOHATUSMHU: CUMMETPHs B NPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTb CUMMETPUH; LIEHTP, OCb M IUIOCKOCTh
CUMMETpUU QUTYPBHI.

CB000/1HO OnIepUpPOBaTh MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPJMHATAM B IIPOCTPAHCTBE.

BoInonHATE AEMCTBUSA HAJl BEKTOPaMU.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMaTHYECKMX OTHOIIEHUWN M HAaXO0XKJIEHHE I'€OMETPUUECKHUX BEJMYMH, MPUMEHSS H3BECTHBIC
METO/IbI IPH PELIEHUH MAaTEMaTHUECKUX 3aj1ad MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIO’KHOCTH.

[IpuMeHsTh IpOCTEHIINE MPOTPpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX
3a/1a4.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIIPETUPOBATH HH(OPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha
yepTexax U pUCYHKax.

[IpuMeHsITh MOMY4YEHHbIE 3HAHUS HAa MPAKTUKE: CPAaBHUBATH U AHAIM3UPOBATh peajbHbIE CUTYallUH, IPUMEHATh W3Y4YCHHBIE TIOHATUS B
npoliecce Moucka pelieHus MaTeMaTHyecky c(opMyIMPOBAHHON NPOOIeMbl, MOJETUPOBATh PealbHbIe CUTYallUd Ha S3bIKE T€OMETPHH,
HCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHMEM I€OMETPUYECKUX MOHATHI U TeopeM, amrmapara aireopsl; pemaTh IpakTHIecKue
3aJ1a4M, CBA3aHHbIE C HAXOKJECHUEM F€OMETPUUECKHUX BEITMUHUH.



e lwmers mpeacraBiaeHus 00 OCHOBHBIX ATallaX Pa3BUTHUSA F€OMETPUM KaK COCTAaBHOW 4acTH (pyHIaMEHTa Pa3BUTHSI TEXHOJIOTHUI.
BepoATHOCTB U cTaTUCTHKA
e (CB00OJHO ONEpUPOBATh MOHATUAMU: Tpad, MIOCKUA rpad, CBA3HBINA rpad, nyTh B rpade, Lemb, UK, IePEBO, CTEIIEHb BEPIIUHBI, IEPEBO
CIIy4alilHOTO 3KCIIEPUMEHTA.
e (CBOOOTHO OMEpUPOBATH TMOHSATHUSMU: CIYYalHBI 3KCIEPUMEHT (OIBIT), CIIy4aifHOE COOBITHE, DJIEMEHTapHOE CIIy4ailHOE COOBITHE
(31eMeHTapHBINA UCXO0]T) CIYYalHOTO OMBITA; HAXOAUTH BEPOSITHOCTU COOBITHI B OINBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.
e Haxomute u ¢GopMynupoBaTh COOBITHS: T€pecedeHre, OOBbEAMHEHUE JaHHBIX COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JAaHHOMY;
WCIOJIB30BATh JUArpaMMBbl Jilfiepa, KOOPAUHATHYIO MPSIMYIO JUIS PEIICHUs 3a]ad; IOJIb30BaThCs (POPMYIION CIIOKEHUS BEPOSTHOCTEH st
BEPOSTHOCTEH JBYX U TPEX CIyYalHBIX COOBITHH.
e OnepupoBaTh MOHATUAMU: YCIOBHAS BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCUMBbIE COOBITHS, IEPEBO CITy4alfHOTO 3KCIIEPUMEHTA;
HAXOJUTh BEPOSTHOCTH COOBITHI C TIOMOIIBIO IpaBHJa YMHOXKEHHsI, JEpeBa CIy4YailHOTO OIbITA, HCIOJb30BATh (POPMYNy TOITHOM
BEpOSTHOCTH, Gopmyny bailieca mpu pemeHun 3amad; ONpeAesTh HE3aBUCHMOCTHh COOBITHI 1O (GOpMylie W 1O OpraHU3alUH CIIy4ailHOTO
JKCIIEPUMEHTA.
e [IpuMeHATH U3y4eHHBIE KOMOMHATOPHBIE (HOPMYJIBI IS TIEPEUUCIICHUS SIIEMEHTOB MHOYKECTB, 3JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OTIBITA,
pellIeHus 3a/1a4 110 TEOPUU BEPOSITHOCTEH.
e (CB00OOJHO OmepUpoBaTh MOHATUAMH: OWHAPHBIA CIydallHBIA OIBIT (MCIBITaHUE), YCIIEX M HEyJada, He3aBUCHMbIE WCIBITAHMS, Cepus
WCIBITAaHNUN; HAXOAUTh BEPOSITHOCTU COOBITHI: B CEPUU UCIIBITAHUIN JI0 IEPBOTO yCIEXa; B CEPUH UCTIbITAHUNM bepHyiiu; B OmbITe, CBA3aHHOM
CO CITy4ailHBIM BHIOOPOM M3 KOHEUHON COBOKYITHOCTH.
CB00OOHO omepupoBaTh MOHATUSMU: CIIy4aiiHas BEJIMYMHA, pacHpelesieHne BEpOsSTHOCTEH, Juarpamma pacipelesieHus, OMHapHas
cllydaiiHas BEJIMYMHA, TEOMETPUYECKOe, ONHOMUAIBHOE pacIIpe/ieTICHHE.

11 xmacc

Yucna 1 BEIUUCIIEHUS
e (CB000aHO ONEPUPOBATH MOHATHIIMH: HATypaJIbHOE U IEJI0€ YUCIIO, MHOKECTBA HATYPAIBHBIX U LIETBIX YUCEIT; UCTIOIB30BaTh MPU3HAKH

nenuMocty nensix uncen, HOJl n HOK HaTypanbHbIX uncen Ui peleHus 3a1ayd, IpUMEHATh alnroput™ EBkiaunaa.

e (CB00OAHO OmEpUpPOBaTh MOHATHUEM OCTaTKa MO MOJYJIIO; 3allMChIBAaTh HATypajbHbIE YMCIA B PA3IMYHBIX MO3UIIMOHHBIX CHCTEMax
CUMCIICHHUS.

e (CB00OAHO ONEpUpPOBATh MOHITUSIMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUJIEKCHBIX YHUCEIT; PEJCTABIATh KOMIUIEKCHBIE YUCIIA B
anredpanvyeckol U TPUTOHOMETPUUYECKON (opMe, BBHIOIHATh apU(PMEeTHUUECKUE ONepali ¢ HUMU U U300pakaTh Ha KOOPAMHATHOM
IIJIOCKOCTH.



VYpaBHEHUS 1 HEPABEHCTBA

CB000/HO OIEepUPOBATH MOHATUSAMH: UPPALMOHATIBHBIE, TIOKA3aTEIbHBIE U JIOTapu(MUIECKUE HEPABEHCTBA; HAXOIUTh UX PEIICHHS C
IIOMOUIbIO PABHOCUJIBHBIX I1€PEXO/I0B.

Ocy1iecTBiATh 0TOOP KOPHEN NP peIIeHUN TPUTOHOMETPUUYECKOIO YPaBHEHHU .

CB000IHO OnIEpUPOBATh OHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO; IIPUMEHSTh HE00X0AUMBIE (OPMYIIBI JUIsl pEILIEHHS] OCHOBHBIX
TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CBoOOHO oOmepHpoBaTh TMOHSATHSAMH: CHCTEMa W COBOKYIMHOCTh YPaBHEHHH U HEPAaBEHCTB; PAaBHOCWIBHBIE CHCTEMBl H
CUCTEMBI-CIIEICTBUS; HAXOAMUTh PEIIEHUs CHCTEMbl U COBOKYIHOCTEH pallMOHAIbHBIX, HMPPALMOHAIBHBIX, I1OKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB.

Pemrate panmoHasnbHbIe, HppallOHAIBHBIC, TIOKA3aTEIbHbIC, JTOTapH(PMHUUECKIE U TPUTOHOMETPHUECKUE YPaBHEHUS M HEPaBEHCTBA,
coJiepKaliie MOyJIU U TapaMeTphl.

[TpumensTh rpaduyeckre METObI U PEUICHNUS yPaBHEHUI M HEPABEHCTB, a TAKKE 3314 C apaMeTpaMH.

MogenupoBaTh peajabHble CUTYAIMH Ha S3bIKE aJIreOpbl, COCTABIIATh BBIPAKEHMSI, ypAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI I10 YCIIOBHUIO
3aJ]auu, UCCIIE0BATh IIOCTPOCHHBIC MOJICIU C UCTIOIH30BAHMEM allllapaTta ajareOpsl, MHTEPIPETHPOBATH MOTYICHHBINA Pe3yNIbTaT.

OyHKIMH U TpaPuKH

Ctpouts rpadvku KOMIIO3UITUU PYHKIIHHA C TOMOIIBIO JIEMEHTAPHOTO HCCIEA0BAaHUS U CBOMCTB KOMIIO3UIUH JIBYX (DYHKIIUH.
Ctpouts reoMeTpudecKue 00pas3bl ypaBHEHUH U HEPABEHCTB HA KOOPAUHATHOM MIOCKOCTH.

CB00OOAHO ONIEPUPOBATH MOHATUSIME: TPA(DUKU TPUTOHOMETPUUECKHUX (DYHKITHIA.

[TpumeHsITh PYHKINUU U MOACTUPOBAHUS U HCCIEIOBAHUS PEATbHBIX MPOIECCOB.

Hauama MaTemMaTH4ecKOro aHaamsa

Vcnonb30BaTh NPOU3BOIHYIO TSl UCCIIEI0BaHUS (DYHKIIMH HA MOHOTOHHOCTb U DKCTPEMYMBI.

Haxonuts HanOosnbliee 1 HauMEHbIIEe 3HAYEHUS] PYHKIIMU HEMPEPHIBHON Ha OTPE3KE.

Hcnonp30BaTh MPOU3BOAHYIO AJIS HAXOXACHUS HAaWJIYYIIEro pEelIeHHs B MPUKIAIHBIX, B TOM YHCIIE COLMAIBbHO-DPKOHOMUYECKHX,
3ajaydax, JAJIs OIpeJesIeHUs] CKOPOCTH U YCKOPEHHMsI ITpolLecca, 3aJaHHOro (popMyioi Wiy rpapuKoM.

CB000/1HO OTIEPUPOBATH MOHATUSAMU: IIEPBOOOPA3HAS, ONPEACIEHHBIN HHTErpall; HAXOJUTh IIEPBOOOPa3HbIE AIEMEHTAPHBIX QYHKIUH U
BBIUUCIATH UHTETpal 1o ¢popmyne Hetorona—JleiiOnuna.

HaxoauTe niomanu miockux Guryp u o0bEMbI Te ¢ TOMOIIbIO HHTErpaa.

Wwmets npeacTaBienrne 0 MaTeMaTHUYE€CKOM MOJIETMPOBAaHUH Ha ITpUMepe cocTaBieHusl TudhepeHIanbHbIX ypaBHEHUH.



e Pemath IMMPUKIAAHBIC 3aJa4d, B TOM YHUCJIC COOUUAJIBbHO-3KOHOMHNYECKOTO U q)HSI/I‘ICCKOFO XapakTepa, Cp€acTBaMu MaTeMaTH4CCKOIro
aHaJIn3a.

I'eometpus
CB0001HO OTIEPUPOBATH MOHATHIIMHU, CBI3aHHBIMHU C IIMJIMHIPUYECKOI, KOHUUECKOH U chepruiecKoi MOBEPXHOCTIIMU; O0OBACHATH CITOCOOBI
MOJIy4EHUS.
OnepupoBarh MOHATUAMHE, CBSI3aHHBIMU C T€JIAMU BPAIEHUS: IIUIMHIPOM, KOHYCOM, CHEpOi U mapoM.
Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map) U 00BICHATH CIIOCOOBI TTOTYUYCHHS T BPALCHHUS.
KrnaccudunupoBars B3auMHOE pacnofioskeHue cepbl U MIOCKOCTH.
BbruncnsTe BENTUYMHBI 3JIEMEHTOB MHOTOTPDAaHHUKOB M Tell BpalleHHs; 0ObEMBI M IUIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEll
BpAIllCHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (popmyII.
CBOOOJHO OMIEpUPOBATH MOHATHIMHE, CBSI3aHHBIMU C KOMOWHAITUSMH TEJI BPAIICHUS U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BITUCAHHBIA B
cdepy u onucaHHbIN 0K0JI0 chepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK HIIM TEJIO BPALCHHUS.
Bbryuciaste COOTHOIIEHUS MEXTY TUIOIIAISIMU TOBEPXHOCTEH U 00bEMaMH TTOJIOOHBIX TEI.
N3o6paxaTs nzydaemble (PUTyphl; BHIIOIHATH (BBIHOCHBIC) MIIOCKUE YEPTEKHU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHUI CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CEUCHHS TeJl BPALICHUSI.
W3Bnekatb, MHTEPIIPETUPOBATH U IPEOOPA3OBHIBATH HHPOPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, IPEICTABICHHYIO Ha
YepTekKax U pUCYHKaX.
CB00OIHO ONIEpPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE.
BrinonHsaTs onepanyu HaJl BEKTOPAMU.
3ajaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.
Pemate reoMerpuueckue 3aaud Ha BBIUMCICHUE YIJIOB MEXKAY NPSIMBIMU U IUIOCKOCTSIMHM; BBIYMCJIEHHE PACCTOSIHUM OT TOYKU MO
MIJIOCKOCTH; B LIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPU PELICHUH.
CB00OIHO ONIEpUPOBATH MOHATHIMHE, CBI3aHHBIMU C IBU’KEHUEM B MIPOCTPAHCTBE; 3HATH CBOMCTBA JBUKCHHIA.
BBITIOJTHATh M300paKeHUS] MHOTOTPAHHUKOM W TEJl BpAIEHUs MPU TApajUICIbBHOM TEPEeHOCE, NEHTPAThbHOM CUMMETPHH, 3€pKaTbHOMN
CUMMETPHH, TIPH MIOBOPOTE BOKPYT MPSMOI; TpeoOpa3oBaHus MO100HS.
CtpouTh CedeHHMs] MHOTOTPAHHUKOB M TE€J BPAIIECHHUS: CEUCHUS NUIUHApPA (MapayjieIbHO U TEPIEHIAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHuUs 1apa.
Hcnonbs30BaTh METONBI MOCTPOEHUS CEUEHUW: METOJ CJIEAOB, METOJI BHYTPEHHEro MNPOEKTUPOBAHHUS, METOJ IepeHoca CEeKylIei
IJIOCKOCTH.



e Jloka3bIBaTh F€OMETPUYECKHUE YTBEPKICHUS.

e [IpumensaTp reomerpudeckue (HaKThl Ui PEIICHHUS CTEPEOMETPUUYECKHX 3ajad, MPEAINOJIaraloluX HECKOJbKO IIaroB pEIIeHUs, €CIu
yCJIOBUS IPUMEHEHHUS 33J[aHbl B ABHOM U HESIBHOM (opme.

e PemaTh 3a7aun Ha 10Ka3aTEIbCTBO MAaTEMATUUECKUX OTHOIIEHUHN M HAXOKIEHHE FEOMETPUUECKUX BEJIUYMUH.

e [IpumeHATH IpOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

e [IpuMeHATH MONY4YEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYALlUU; IPUMEHATh U3Y4YEHHbIE
MIOHATUS, TEOPEMBI, CBOMCTBA B Mpoliecce MOMCKa PeIIeHHs] MaTeMAaTHYeCKU c(OPMYIMPOBAHHON POOIEMbI, MOJIEIUPOBATh PealIbHbIE
CUTyallMu Ha SI3bIKE€ T€OMETPHUH, UCCIIE0BATh IOCTPOECHHBIE MOJIENIH C UCIIOJIB30BAHUEM I'€OMETPUYECKUX IIOHATUN U TEOPEM, ammapara
anreOpbl; pelaTh NPaKTHUECKUE 3a/1a4H1, CBSI3aHHbIC C HAXO0KJICHUEM T'€OMETPUUYECKUX BEJINYMH.

e lwmerb nmpencrasieHus 00 OCHOBHBIX 3Tallax pa3BUTHs F€OMETPUH KaK COCTaBHOM 4acTH (yHJAaMEHTa pa3BUTHUSI TEXHOJIOTHIA.

BeposaTHOCTB U cTaTUCTHKA

e OrmnepupoBaTh MOHIATUSIMHU: COBMECTHOE paCIIpe/IeICHNUE IBYX CIyYailHBIX BEJIWYHH; HCIIOJIb30BaTh TAOIHUILy COBMECTHOTO PaCTIpeICICHUS
ABYX CJIy‘Iaf/'IHI)IX BCJIMYHH JIA BBIACICHUA PACIIPCACIICHUA KZDKIIOI71 BCJIIMYHMHBI, OIIPCACIICHHUA HE3aBUCUMOCTHU CHy‘l&fIHI:IX BCJINYHH.

e (CBOOOIHO ONEpPHPOBATH MOHATHEM MATEMATUYECKOTO OXHIAHHS CIy4aliHOW BEIMUYMHBI (pacrlpeiesieHus); TPUMEHSTHh CBOWCTBA
MAaTE€MaTUUYCCKOTO OXWAaHWUA IIpU PCHICHUM 3aAdad; BbIYHUCIATH MATCMATHYCCKOC OXKHUAAHHC OMHOMHAJILHOTO H reoMCTpHUICCKOIro
pacrpeieneHui.

° CBO60]1HO OIICPpHUPOBATL MOHATHAMU: AUCIICPCUA, CTAHAAPTHOC OTKIIOHCHHEC CJ'Iy‘-IaI\/JIHOI\/'I BCJIMYHHBI;, IMPUMCHATH CBOMCTBA AUCTICPCUA
CIIy4aiilHOM BENWYMHBI (paclpeaeseHus) MpH PELIeHUH 3a]1ad; BBIYUCIATH JUCHEPCHUI0O U CTAaHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOro U
OMHOMUAIBHOIO pacrpeaeaeHui.

e BbryucasaTh BHIOOPOUHBIE XapaKTEPUCTHKHU MO JaHHOW BBHIOOPKE M OLIEHUBATh XapaKTEPUCTUKU T'€HEpalbHON COBOKYIHOCTH JAHHBIX IO
BBIOOPOYHBIM XapakTepucTukaM. OneHUBaTh BEPOATHOCTH COOBITUH W MPOBEPATh MPOCTEHININE CTATUCTHMUYECKHUE THIOTE3bl, MOJb3YSICh
HU3YUCHHBIMU paCpCaACICHUAMMU.



Coneprxanne yueObHoro kypca Maremaruka

10 xnacc

Yucna u BBIYUCICHUSA

Parmonanbheie uncina. OOBIKHOBEHHBIE U JIECATUYHBIEC APOOH, IPOLIEHTHI, OECKOHEUHbIEe Iepuoauieckue apodu. I[lpumenenune npobeii u
IIPOLICHTOB JUIsl peIlieHHsI IPUKIIAAHBIX 3a7a4 U3 pa3IMUHbIX OTpacieil 3HaHUHM U peabHOM KU3HU.

JlelicTBuTenbHBIE yucia. PalmoHanbHble W MppalUOHANbHBIE 4Hcia. ApuU(METHYECKUE ONepaluyd C JeHCTBUTEIbHBIMU YU CIAMH.
Moy JeicTBUTENBHOrO 4Mcaa U ero cBoicTBa. [IpuOaMKEéHHbIC BBIYMCIEHUS, MpaBUia OKPYIJICHMs, INPUKUIKA U OLIEHKA pe3yJsbTaTa
BBIYUCIICHUM.

Crenens ¢ 1ienbsIM nokaszareneM. bunom Herotona. Mcnonbs3oBanue noaxoasiei popmel 3anucu AeHCTBUTEIbHBIX YUCENT I PELICHUS
MPAKTUYECKHX 33/1a4 U PEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHb ¢ palOHAJILHBIM TI0Ka3aTeleM U €€ CBOWCTBA; CTEIICHD C JICHCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uncna. CoiictBa jorapudma. JlecaTuuHble U HaTypajbHbIE JIOTapu(MBbI.

Cunyc, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIOBOTO apryMEHTa. APKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOTO apryMEHTa.

VYpaBHEHHUsI U HEPABEHCTBA

ToxnecTBa U TOKIAECTBEHHbIE NTPeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE YPaBHEHUS U YPABHEHUS -CIIECTBHUS.
HepaseHcTBO, pemieHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PEILIEHUS LEJIbIX U IPOOHO-pAllMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB. MHOTOYJIEHBI OT OJJHOM NepeMeHHOH. Jlenenne
MHOTO4YJIEHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorounens! ¢ uensiMu koapdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTENIEHU U KOPHHU.

Wppatmonanshblie ypaBHeHHs. OCHOBHbBIE METO/BI PELICHHS UPPAlMOHAIBHBIX YPaBHEHUH.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHHs JTOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmyisl. [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpaKEHUH. PelleHne TpUTroOHOMETpUYECKUX
YPaBHEHHUH.

Pemrenne cucreM IMHEMHBIX ypaBHEHHW. MaTpHIa CHCTEMBI JINHENHBIX ypaBHEHUN. ONpeaenuTesib MaTPUIbl 2X2, ero reOMETPUYECKHI
CMBIC]I M CBOICTBA; BBIUMCIICHHE €r0 3HAYCHMsI, IPUMEHEHHUE ONPEHEIUTENs JUIsl PEIICHHsS CUCTEMBbI JIMHEHWHBIX ypaBHEHuUi. Pemienue
IIPUKJIAIHBIX 3a/1a4 € IIOMOIIBIO CUCTEMBI TMHEWHBIX ypaBHEHUN. M cciienoBaHye MOCTPOEHHOM MOEIH € IIOMOIIBIO MaTPULL X ONIPENETUTEIIEH.

[locTpoeHne MaTeMaTHYECKUX MOJENEH PEANbHOM CHUTyallUH C IIOMOIIBIO YpPaBHEHMM M HepaBeHCTB. IIpuMeHeHMe ypaBHEHUH U
HEPAaBEHCTB K PELICHUIO MaTEMaTUYEeCKUX 3aJ1ad U 3aJ1a4 U3 pa3JIMUHbIX 00JacTel HayKu U pealbHOM JKU3HH.

OyHKIMU U TpaduKu



OyHKIUA, cmocoObl 3amanus GyHknuu. B3aumuo oOpatabeie dyHkumun. Kommnosunus ¢ynkiui. ['paduk GyHKIMU. DieMeHTapHbIE
npeoOpa3oBaHus TpaQUKOB (HYyHKITHIA.

OOnacte ompeneneHuss ¥ MHOKECTBO 3HaueHWi (yHkiuu. Hymun ¢ysknuu. [IpoMexxyTku 3HaKOmocTossHCTBA. UETHBIE M HEUETHBIC
¢ynkuuu. Ilepuonnyeckue QyHkiuu. IIpomMexyTkn MOHOTOHHOCTH (yHKIMH. MakcuMyMbl U MUHUMYMBI (yHKiuu. HauGomnbinee u
HaMMEHBIIICe 3HAYCHUSI PYHKIIMU Ha IPOMEIKYTKE.

JIuneiiHast, KBagpaTH4HAs U JPpOOHO-THHEHHAs PyHKIMH. DJIEeMEHTapHOE UCCIIEI0OBaHUE U TIOCTPOCHUE UX IPa(UKOB.

CrenenHas (h)yHKIMS C HATYpaJbHBIM M IIEJIBIM TOKa3zaresneM. E€ cBoiictBa u rpaduk. CoiicTBa U rpaduk KOpHS N-0il CTENEHH Kak
(byHKIMN 0OpaTHOM CTENEHH C HATYpAJIbHBIM MTOKA3aTEIeM.

[Toka3zarenbHas u norapupmudeckas GyHKIUN, UX CBOUCTBA U rpaduku. Mcrnons3oBanue rpagukoB QyHKIIHIA ISl pEIICHHs YPaBHEHHIA.

Tpuronomerpuveckasi OKpy>KHOCTb, OIPEACICHHE TPUTOHOMETPUICCKUX (PYHKITUI YUCIOBOTO apryMEHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIieccax U SBICHUsAX. | paduku peaabHbIX 3aBUCUMOCTEH.

Hagana maTremMaTnyeckoro ananusa

ITocnenoBarenbHOCTH, CIOCOOBI 33aHUs TOCIEqOBaTeIbHOCTE. MeToa MaTeMaTH4ecKoil HHAYKIUU. MOHOTOHHbBIE U OTpaHUYEHHbIE
IIOCJIE0BATENBHOCTH. VIcTOpHSI BOSHUKHOBEHHSI MAaTEMAaTHUECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckas M reomerpuyeckas mnporpeccuu. beckoneuyHo yObIBaromias reomerpuueckas nporpeccus. Cymma OECKOHEYHO
yOBIBaroIeii reoMeTpHUeCcKOi mporpeccuu. JINHeHHbIH 1 AKCTIOHEHIUANBHBINA pocT. Ynco e. @opmMyiia clI0KHBIX MPOLEeHTOB. Vcnonp3oBanne
IIPOrPECCUU AJIs PELEHUS peallbHbIX 3a/1a4 NPUKIIAJHOIO XapakTepa.

HenpepeiBable QyHKIMU U UX cBoWcTBa. TOuykM pa3pbiBa. ACUMNTOTH rpadukoB ¢yHkuuid. CBoHCTBa (DYHKIHI HENpPEpHIBHBIX Ha
oTpe3ke. MeToj] UHTepBaoB /IS pellieHUs] HepaBeHCTB. [IpuMeHeHue cBOMCTB HeNpepbIBHBIX (PYHKIMI /U1 peleHns 3a1ay.

IlepBast u BTOpast mpousBojHble (QyHKUMH. OmnpeneneHue, reoMeTpUYECKUd M (U3NYECKUH CMBICI IPOU3BOJHON. YpaBHEHME
KacaTeJIbHOU K TpaguKy GyHKINU.

[Ipon3BoHbIe 3eMeHTapHbIX QyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BENEHNS, YACTHOTO U KOMITO3ULIMU (PYHKITHIA.

MHokecTBa 1 JIOTHKA

MHOXecTBO, Onepaluy HaJl MHOKECTBAMHM U UX CBOMcTBa. /[narpammel Diinepa—Benna. [IpumeHneHne TeopeTHKO-MHOKECTBEHHOTO
ammapara Jijisi OlUCaHusl PealIbHBIX TIPOIECCOB U SIBICHUMN, TIPH PEIICHUH 33/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUECKOTO 00BEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIE YPABHEHHUS.

[TpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHATHS CTepeoMeTpuH. Touka, mpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00 aKCHMOMAaTHMYECKOM MOCTPOECHUU
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacrnonokeHue MpsSMbIX B IPOCTPAHCTBE: MepeceKaroluecs, napaienbHble U CKpeluBaromuecs npsmbie. [IpuzHaku
CKpEIIMBAOIIUXCS MNpsAMbIX. [lapamienpHOCTh NpAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MapaUIEIbHBIE IMPSMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSIMBIX; ApAJUIETbHOCTD NPSAMOI U M1ockocTH. [lapamiensHoe U IeHTpaIbHOE MPOEKTUPOBAaHUE, N300paxeHne Guryp.
OcHOBHBIE CBOWCTBA MapajjieIbHOTO MPOeKTUpoBaHuA. M3o00pakeHue Quryp B mapauieNbHOW MPOEKIUH. YTIbl C COHANpPaBICHHBIMU



CTOPOHAMH; yroJl MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapaliebHOCTh IUIOCKOCTEN: IapajulebHbIe IUIOCKOCTH; CBOWMCTBA NMapaUIeIbHBIX
wiockocteit. IIpocreiinie npocTpaHcTBEHHbIE (GUTYPBI HA ITIOCKOCTH: TETPA3p, NapajljieenuIe ], IOCTPOCHUE CeUeHH.

[lepieHIUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPHEHAMKYJSAPHBIE IpsIMbIE B IPOCTPAHCTBE, MPAMBIC IapauleibHbIE U
NIEPIEHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK MEPIECHIUKYIAPHOCTH IIPSIMOU U IUNIOCKOCTH, TEOpPEMa O MPSAMOU MEPIECHIUKYIAPHOU TUIOCKOCTH.
OproronansHOE NpOEeKTUpOBaHUE. lIeprieHAUKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE OT NPSAMOM J0 INIOCKOCTH,
poeKIus GUTyphl Ha IUIOCKOCTh. [lepHeHIuKyIIpHOCTh TIOCKOCTEH: MPU3HAK MEPIEeHAUKYIIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpéx
HEPIECHIUKYIIAPaX.

VYIbl B IPOCTPAHCTBE: YrOJ MEKAY IIPSMOM U IUIOCKOCTBIO; IBYI'PAHHBIN YIOJl, JUHEHHBIN YroJl ABYTPAHHOIO yria. TpEéXrpaHHbId U
MHOTrorpasssle yribl. CBONCTBA INIOCKUX YIJIOB MHOTOTPAHHOTIO yria. CBOMCTBA IUNIOCKUX U IBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. Teopemsl
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yIJIA.

MHororpaHHUKH

Buzbl MHOrOrpaHHUKOB; pa3BEpTKa MHOrorpanHuka. [Ipuzma: N-yronapHas npu3Ma; npsiMasi 1 HaKJIOHHAs MPU3Mbl; OOKOBast U MOJIHAs
IIOBEPXHOCTh mpu3Mbl. llapamienenunen, npsMOYroJbHBIM IapajlesienuIes U ero cpoiicrsa. KpaTuaiimye NyTM Ha IOBEPXHOCTH
MHororpaniuka. Teopema Oiinepa. [IpoctpanctBennast Teopema Ilugaropa. Ilupamuna: n-yronpHas nupamuaa; NpaBUibHas U yceu€HHas
nupamuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHel NMPaBUILHON MupaMuabl. IIpaBuiIbHbIE MHOTOTPAHHUKU: MTPaBUJIbHAS IPU3Ma U MIPaBUJIbHAs
NMpaMK/ia; IpaBUJIbHAS TPEYroJibHas MUpaMKia U MpaBUIIbHBIA TeTpasrap; KyO. IlpencraBnenue o npaBuiIbHBIX MHOIOIPAaHHUKAX: OKTAdp,
JNOJEKA’AP U UKOCADIP.

Brrancienue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, AnaroHany, yrisl. [Inomans 60K0BO# TOBEPXHOCTH U MOTHON MMOBEPXHOCTHU MPSIMOI
IPU3MBI, IUIOMIAJb OCHOBaHHM, TeopeMa O OOKOBOM MOBEPXHOCTH MpsMOil mpu3mbl. [lnomane OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MIPaBUIILHON IUPAMU/IBI, TEOPEMA O IUIOIIAIA YCEYEHHON MMPAMHU/IBI.

CuMMeTpHs B NPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU NPABUIBHBIX MHOTOIpPaHHUKOB. CMMMETpHUs B IPAaBUIBHOM MHOTOTPaHHUKE:
CUMMETpPHS NapaJuIeenuneaa, CAMMETPHS IPABWIIBHBIX IPU3M, CUMMETPHS IIPABUIBHOW MAPAMU/IBL.

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE

[TonsiTHS: BEKTOpP B IPOCTPAHCTBE; HYJIEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOpA; BEKTOPHl KOJUIMHEAPHBIE, COHAINPABJICHHBIE U
IIPOTUBOIOJIOKHO HAIpaBJIeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpOB. JIeMCTBHS C BEKTOpaMU: CIOXEHHE M BBIYUTAHHE BEKTOPOB; CymMMa
HECKOJIbKMX BEKTOPOB; YMHOXXEHHE BEKTOpa Ha 4yuciio. CBOWCTBA CIIOKEHMsI BEKTOpPOB. CBOMCTBAa YMHOXKEHHUS BEKTOpa Ha uucio. [lonarue
KOMILUIaHapHble BeKTOpHl. [Ipu3Hak koMmmaHapHOCTH TpEX BeKTOpoB. [IpaBmiio mapaienenunena. Teopema o pa3iioK€HUH BEKTOpPA MO TPEM
HEKOMIUIAHApHBIM BeKTOopaM. [IpsMoyronpHas cucreMa KOOpAMHAT B npocTpaHcTBe. KoopauHatel BekTopa. CBsi3p MEXIy KOOpAMHATAMU
BEKTOpa U KOOpJMHATAMU TOUEK. YTOJI MeXAy BekTopamu. CKaJlIpHOE MTPOU3BEIEHNE BEKTOPOB.

BepOHTHOCTL " CTaTUCTHUKA

I'pad, cBsa3HbIM rpad, myTH B rpade: nukisl ¥ nenu. CreneHb (BaIeHTHOCTh) BepIIuHbL. [ 'padbl Ha mitockocTH. JlepeBbsl.
CrnyuaiiHble SKCIIEpUMEHTHI (OMBITHI) U CITydaliHbIe COOBITUS. DIIeMEHTapHbIe COOBITUS (MCX0/IbI). BEeposITHOCTH Cily4aifHOro cOOBITHSI.
ban3ocTh 4acTOTHI U BEpOATHOCTU COOBITHIA. CilydaifHbIe OIBITHI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITHSMHU.



Omneparuu HaJ COOBITUSMU: TIepecedeHne, o0beIMHEHNEe, TPOTUBOIIOIOKHbBIE cOObITHS. Jlnarpammel Diinepa. Dopmyna ciokeHust
BEPOSITHOCTEM.

VYcnoBHas BEpOSATHOCTb. Y MHOXKEHUE BeposiTHOCTEN. [lepeBo ciydaitHoro skcriepuMmenTa. @opmyiia mojJHON BEpoSITHOCTH. Popmynia
baiieca. HezaBucumblie coOBITHSI.

bunapHbIf clydaiiHBIA OMBIT (HMCIBITAaHUE), ycreX W Heyaada. HeszaBucumbie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUH 10
nepBoro ycrexa. [lepectanoBku u pakropuan. Yucno coueranmii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UCTIBITaHUK bepHymum. CiydaitHbli BBIOOP U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTeil. [lnarpamma pacnpenenenus. Onepauuy Haja CiaydallHBIMU BEIMUYMHAMMU.
bunapnas crnyuaiinas BenuuuHa. [IpumMepsl pacnipeneneHuii, B TOM YHCIIe TeOMETPUYECKOe U OMHOMHUAIIBHOE.

11 xmacce

Yucna v BBIYUCICHUS

Harypanbnbsle u nensie uncna. [Ipumenenue npusnakoB aenumoctu nensix yucesn, HOJ[ u HOK, octaTtkoB mo monynto, anroputMa
EBknuaa nis permieHus 3a1ad B UEJbIX YUCIIAX.

KomriekcHbie uncna. Anredpanueckas U TpUroHoMeTpudeckass GopMbl 3aMCH KOMILJIEKCHOTO yucia. ApudMeTuyeckue ornepamuu ¢
KOMIUICKCHBIMU 4YuciIaMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOpAuHATHOW rmiockoctu. @opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO yucia. [[puMenenne KOMIUIEKCHBIX YUCel AJis peleHus: GU3NYECKUX U TeOMETPUUECKUX 3a/au.

YpaBHEHHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHUH U HepaBeHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C MOMOIIbIO TPUTOHOMETPHUUECKOW OKPYKHOCTH. PerieHune TpUroHOMETpHUYECKUX
HEPABECHCTB.

OCHOBHBIE METO/Ibl PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEIIEHHUs] CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALlMOHAIBHBIX, MOKA3aTENbHbIX M JOrapu(pMHUUECKUX
YPaBHEHUM.

YpaBHEHHUs, HEpAaBEHCTBA U CUCTEMBI C ITapaAMETPAMHM.

[Ipumenenue ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a/1ad U 337a4 U3 pa3Iu4HbIX 00JacTeld HayKu U peallbHON
KU3HU, HHTEPIIPETALUS TIOJIyYEHHBIX PE3YyJIbTaTOB.

OyHKIUH U TpapuKH
I'paduk xomnozunuu ¢pyHkuil. ['eomerpuueckre oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPIMHATHOM MIOCKOCTH.
Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.
I'padnueckue meToabl pemieHus: ypaBHEHUH 1 HepaBeHCTB. [ paduyeckue MeTo bl peleHus 3aad ¢ mapaMeTpamu.
Hcnonb3oBanue rpadukoB QYHKIUN ISl UCCIEA0BAHMS MPOLECCOB U 3aBUCHMOCTEH, KOTOpPbhIE BO3HMKAIOT NPU PEIIEHUH 3aJad U3



IPYTUX y4eOHBIX MPEIMETOB U PeaIbHOM JKHU3HH.

Havana marematnueckoro anaiansa

[TpuMeHeHne MPOU3BOAHON K HCCIEI0BAHUIO (DYHKIIMI HA MOHOTOHHOCTh U 9KCTpeMyMbl. HaxoxieHne HanOoIbIero 1 HauMEHBIIETo
3HaYEHUI HEeNPEPbIBHOW (PYHKIIMU Ha OTpE3Ke.

[IpumeHneHne poU3BOIHOM /111 HAX0XK/IEHUSI HAWIIYUILEro PEeHUs B IPUKJIAJHbIX 3a/1a4ax, 1) ONPEeIIEHNUs] CKOPOCTU U YCKOPEHUS
rpolecca, 3a1aHHOTr0 GOopMYJIOi UITH TpapuKOM.

[lepBooOpasHasi, OCHOBHOE CBOHCTBO TiepBOOOpasHbIX. IlepBooOpasHble dsneMeHTapHbIX ¢GyHKuuMd. IlpaBuna HaxoxaeHHs
MepBOOOPA3HBIX.

Huterpain. ['eoMmeTpudeckuii cMbIC HHTETpaia. Beraucienue onpeaenéHHoro uaterpaia mno gopmyine Hetorona—JleiiOnumna.

[TpumeHeHne UHTErpaa A1l HAXOXKACHHUS TUIOMIAICH TNIOCKUX (QUTYp U 00BEMOB T€OMETPHUYECKHIX TEIl.

[Ipumepsr pemienuit auddepeHnnanbHbIX ypaBHEHUH. MareMaTHyeckoe MOJICIMPOBAaHUE PEATbHBIX MPOILECCOB C MOMOIIbIO
¢ hepeHIMATBHBIX YPABHCHHH.

Temna Bpamienus

[ToHsATHS: TMIMHAPUYECKAs! TOBEPXHOCTh, KOHUYECKAsk TIOBEPXHOCTH, ChepruiecKas MOBEpPXHOCTh, 00pasyromue mosepxHocreil. Tema
BpallleHUs: IIWIUHIP, KOHYC, yCeuE€HHBINA KOHYC, cdepa, map. Bzaumuoe pacnonoxxenue chepsl v INIOCKOCTH; KacaTelbHast INIOCKOCTh K cdepe.
N300paxkeHue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka mumuHApa 1 koryca. CumMMmeTpus chepsl U mapa.

O6bémM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJILHOTO Mapaiienenumnena u cueacteus uz He€. O0bEM
MPSIMOY ¥ HAKJIOHHOW MPU3MBI, IWJIMHAPA, TUPaMHIbI U KoHyca. O0BEM 11apa U H1apoBOro CErMEHTA.

KomOunammu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B IUJIWHAP, ONMCaHHas oKosio nunuHapa. [lepeceuenue cheps u
mapa ¢ iockocTeio. Kacanue mapa u chepsl miockocTbio. [IoHATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO c(epsl, cepbl, BIUCAHHONW B
MHOT'OTPaHHUK WJIU TEJIO BpallleHHUs.

[Tnoma e MOBEPXHOCTH IJIMH]IPA, KOHYCA; TUIoaab cepsl u e€ yacteil; [lomodue B mpoctpancTBe. OTHOMIEHHE 00bEMOB, TUTOMIAACH
noBepxHocTed momoOHbIX Quryp. IIpeoOpazoBanue momobusi, romoTeTHs. PemieHue 3agad Ha TMJIOCKOCTH C  HUCHOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEYSHUS IIMIIUHpPA (TTapallIebHO U IEPIEHAUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapannenbHOE OCHOBAaHUIO U NPOXOJSIIEEe Yepe3 BEpUIMHY), CEUEHHs Ilapa; METOAbl MOCTPOCHUS CEYEHMM: METOJA CJEelI0B, METOJ
BHYTPEHHET0 IPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omepanuu Haja BekTopaMu. BekTopHOoe yMHOXXeHHE BEeKTOpoB. (CBONCTBA BEKTOPHOTO YMHOXKEHHS.
[IpsmMoyronbHas cuctemMa KoopauHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. Pasnoskenue Bektopa mo 6asucy. KoopanHaTHO-BEKTOPHBIN
METO/ NPU PEIICHUN T€OMETPUUECKUX 3a1a4.

JIBMKeHUs B IPOCTPAHCTBE
JBmwxenust mpoctpaHcTBa. OroOpaxkeHus. J[BuwxeHus u paBeHcTBO ¢uryp. OOmue cBoiicTBa ABMXXKEHHH. Buabl nBrkeHuit:



napauIebHbIA IEPEHOC, IICHTPAIbHAS CUMMETPHS, 3epKabHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpasoBanus nogodus. [Ipsimas u
cepa Diinepa.

BepostHOCTB 1 cTaTucTHKa

CoBMecTHOE pacnpeiesieHne BYX ClIydaHbIX BeIHYrMH. He3aBucuMeble cilydaiiHble BEJIMYUHBI.

MatemaTtuueckoe 0’KkUJaHUE CIIy4aiiHON BeM4MHBI (pactipenencHus). [lpuMepsl npuMeHeHUsl MaTEMaTUUECKOT 0 0KU1aHus (CTpaxoBaHUE,
notepesi). MaTtematuueckoe OKMJaHHEe OWHAPHON cCilydailHOM BenUYUHBL. MaTemaThyeckoe OXHJAaHWE CYMMBbI CIIYYalHBIX BEJIMYHH.
MatemaTuueckoe 0XKH11aHie TEOMETPUYECKOT0 U OMHOMUAIILHOTO paclpee/ICHUM.

Jlucniepcusi ¥ CTaHIAPTHOE OTKIOHEHWE CIIy4ailHOW BeluuuHbl (pacmpeneneHus). Jlucnepcuss OMHApHOW CIIy9allHOM BEJTWYUHBI.
MareMaTrnueckoe 0KHIaHue TPOU3BECHUS U TUCIIEPCUs CYMMBbI HE3aBUCUMBIX CITy4alHBIX BEJIMUMH. J(Ucnepcus U CTaHAapTHOE OTKIIOHEHUE
OMHOMMAJIBHOTO pactpeeieHus. Jlucnepcus U CTangapTHOE OTKIOHEHHE TE€OMETPUYECKOTO pacpe/iesICHH .

HepasenctBo UeObiméBa. Teopema UYeObiméBa. Teopema bepuymnu. 3akoH Oonbliux uucen. BpIOOpOUHBI METOJ HCCIIEIOBaHHIA.
Bri6opounsie xapaktepuctuku. OleHHBaHNE BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM AaHHBIM. [IpoBepka MpOCTEHIINX THIIOTE3 C TOMOIIBIO
M3YYEHHBIX paclpeiesieHUi.

HenpepsiBHble cinyualinbie BenmnunHbl. [IpruMepsl. @yHKIHS ITIOTHOCTH BEPOSITHOCTH pacipenesaeHus. PABHOMEpHOE pacipeielIeHHE U €T0
CBOMCTBa. 3ajauM, MNPUBOJALIME K IMOKA3aTEJIbHOMY pacCHpeAesieHUI0. 3a/ayu, MPUBOISAIIME K HOPMaJbHOMY pacnpeneneHuto. OyHKuus
IUIOTHOCTH BEPOSTHOCTH IIOKA3aTEIBHOTO paclpeneieHus, QyHKIUs IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacrpeneneHus. DyHKius
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PaCIpEIeIICHHUS.

[TocnemoBaTenbHOCTh OIMHOYHBIX HE3aBUCHMBIX COOBITHI. 3a1aun, MPUBOIIME K pactpeaeienuto [Tyaccona.

KoBapuanus n1Byx cinydaiHbeix BennuuH. Koadduuuent nmunelinoi koppesiun. CoBMeCTHbIE HAOIIOICHHS IBYX BeIUYHH. BoI0OpOUHBIH
koadduLueHT Koppemsiuuu. Paznuume Mexay JMHEHHOW CBS3bl0 M NPUYMHHO-CIEICTBEHHOM CBs3bl0. JIMHEHHas perpeccus, MeETOJ
HaWMEHBIIINX KBaJIPaTOB.



TemaTnyeckoe IIaHMPOBaHKE YI4eOHOTO Kypca
10 kmacc (272 gaca)

HazBanue pa3znena (Tembr) OcHOBHOE cojiep>kaHue paszesia (TEMbI) Kon-Bo

(KOJTMYECTBO YacoOB)

MHokecTBO MHoxecTBO, ONIEpalliy HaJl MHOKECTBAMU U MX cBoicTBa. Jluarpammsl Diinepa—BenHa. [Ipumenenne 27

JNEHCTBUTEIBHBIX YHCEIL. TEOPETUKO-MHOKECTBEHHOIO anmnapara JJis peleHus 3a1ad.

MHorouseHsl. Panmonanbupie  uymcna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOW, TMPOIEHTHI, OECKOHEUHBIE

ParnmonanbHble ypaBHeHUs U | ieproauyeckue qpoou. [Ipumenenue qpodeit 1 MpOLEHTOB s peIlieHuUs IPUKIAJHbIX 3a/1ay.

HepaBeHcTBa. CHUcTeMBI JeiicTBuTenpHbIe Yncia. PannoHanbHbBIE W WppAlMOHATBHBIE YUCiIa. ApUPMETUYECKHE OTEPaluu C

JIMHENHBIX YPAaBHEHUN JNEUCTBUTENBHBIMU 4YUCIaMU. Moayinb JEHCTBUTENBHOIO 4YMciaa M ero cpoicTBa. [IpuOmmkéHHble
BBIUHCIICHMS], IPaBUIJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BbIYUCICHUM.

OCHOBHBIE METO/Ibl PELICHHUS LIETIBIX U IPOOHO-pAlIMOHAIBHBIX YPaBHEHUN U HEPAaBEHCTB. MHOTOUJICHBI
OT OJIHOW MepeMEHHOMU. [/[eneHrne MHOro4wieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema bedy. MHorouieHsl ¢
nesnbiMu ko3 duuuentamu. Teopema Buera.

Pemienne cucreM nMHENHBIX ypaBHeHUW. MaTpuiia cucTeMbl JTUHEHHBIX ypaBHeHUH. OmnpenenuTeb
MaTpULbl 2X2, €ro reOMETPUYECKHH CMBICI M CBOMCTBA; BBIYMCIEHUE €r0 3HAYCHMs; IPUMEHEHUE
OTIpEeACTUTEINS AJI PELIeHHs] CUCTEMbl JIMHEHHBIX ypaBHEHUH. PellleHne NmpukiajHbIX 3a7ad ¢ NOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

OyHKIMU U TpadUKHU. @yHK1M, criocoObl 3aanus QyHkunu. B3anmuo oopatueie Gynkuuu. Komnoszunusa ¢pyaxuuii. ['padux 12

CrenenHast GyHKLUSA C ¢GbyHKIMU. DIeMeHTapHble Tpeodpa3zoBaHus rpapuKOB (PyHKIIHIHA.

LIEJIBIM [T0Ka3aTeJIeM Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu ¢dynkuuun. IIpomexyTku
3HaKonocTosHcTBa. YETHbIe M HeuéTHble pyHKuuu. [lepuoanueckue pynkuuu. [IpoMexxyTki MOHOTOHHOCTH
¢byHkuu. Makcumymbl 1 MUHUMYMbl QyHkuuu. HambGosbiiee m HavMeHbllee 3HaueHHE (QYHKIUU Ha
IIPOMEXKYTKE.

Jluneitnas, kBagpaTH4Has U APOOHO-IMHENHAs QYHKIIUU. DJIeMEHTapHOE UCCIIE0BAHNE U TOCTPOEHUE
rpaduKoB 3TUX QYHKIUH.

Crenens ¢ nensM nokasareneM. buaom HeroTona.

CrenenHas (yHKIIMS C HATYypaJbHBIM M LIeNbIM Noka3aTeneM. EE€ cBoiicTBa u rpadux

ApudmeTrueckuii KOpeHb ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA. 17

N-0l1 CTEIIEHHN.
UppannonanbHbie ypaBHEHUS

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

UppanmonaneHble  ypaBHeHHs. (OCHOBHbIE METOJABl pEUIEHHS] HPPALUOHAIBHBIX  ypaBHEHUH.
PaBHOCHIIBHBIE TIEPEXO/BI B PEIIEHUN UPPALIMOHAIBHBIX YPABHEHUH.

CpoiicTBa M rpaduk KOpHsS N-0il creneHW Kak (YHKIUM OOpaTHOM CTENeHH ¢ HaTypalbHbIM




I10Ka3aTcJICM

[Toka3zarenbHast QyHKIIHSL. CrerneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€ CBONCTBA. 10
IToka3aTenbHble ypaBHEHUS [Toka3zarenbHas QyHKuus, e€ cBoiicTBa U rpaduk. Vcnonabs3zoBanue rpadpuka QyHKIUM U1 peLICHUs
YpaBHEHUM.
IToka3arenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILIEHUS] I0KA3aTEJIbHBIX YPAaBHEHUH
Jlorapudmuueckas QyHKIUS. Jlorapudm uncna. CoiicTa norapudma. [lecatuunpie U HaTypaibHbIe Jorapudmel. [IpeodpasoBanue 17
Jlorapupmuueckue BBIP)XEHUI, coJlepKaluX JOrapu(pMBbl.
YpaBHEHHUS Jlorapudmuueckas GpyHKus, e€ cBoricTBa 1 rpaduk. McrnonpzoBanue rpaguka QyHKIUH JUIS PEIICHUS
YpaBHEHU.
Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJBI pEIICHUS JIOTapU(PMUYECKUX ypaBHEHUH.
PaBHOCHIIbHBIE NTEPEX0/Ibl B pEIICHUH JIOrapu(pMUUECKUX YPaBHEHUH
Tpuronomerpuueckue Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHT€HC 22
BBIPQ)KEHUS U YPAaBHEHUS YHCIIOBOTO apryMeHTa.
TpuroHomeTrpuveckass OKpPYKHOCTb, OIPENCICHUE TPUTOHOMETPHUECKUX (YHKIUNA YHCIOBOTO
apryMeHra.
OcHoBHBIE TpUrOHOMeTpHUYeckne (opmyisl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX BBIPAKECHHI.
Penienue TpUroHOMETPUUECKUX YpaBHEHUN
[TocenoBarenbHOCTH U [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCIIEAOBATENFHOCTEH. MeTor MaTeMaTHUeCKOW WHIYKITUH. 10
porpeccuu MOHOTOHHBIE U OTPaHUYEHHbBIE MOC/IE0BaTENbHOCTH. VicTOpHs aHan3a 6ECKOHEUHO MaJIbIX.
ApudmeTrnueckast 1 reOMeTpUYECcKasi IPOrpeccu.
beckoneuno yObIBatomas reomerpuueckas mnporpeccus. Cymma OeckOHeYyHO yObIBarouie
reOMETPUYECKON ITPOrpecCuu. JINHENHBIN U IKCIIOHEHIIMAIbHBIN pocT. Huco e.
@dopmMmyna CIOXKHBIX MpPOIEHTOB. lcmonb30BaHMe mporpeccuu Ui PpELIeHUs pealbHBIX 3a1ad
MIPUKIIAJHOTO XapakTepa
HenpepbiBHbIE QYHKITUH. HenpepbiBHble pyHKINMU M UX cBOMCTBa. Touka pa3psiBa. AcUMOTOTH rpadukoB ¢pyHkuui. CBoiicTBa 19

IIpounsBoHas

(GyHKIUI HEenmpephIBHBIX Ha oTpe3ke. MeTo] MHTepBalloB Ul pelIeHUs] HepaBeHCTB. [IpuMeHeHne cBONCTB
HeNpepbIBHBIX (DYHKIMIA A1 perIeHus 3a1ad.
[lepBast u BTOpas npousBoaHble (QyHKIUH. OnpeneneHue, reoMeTpUYecKuil M (PU3HUECKUH CMBICI
MIPOU3BOIHON. YpaBHEHHE KacaTeabHOH K rpaduKy GyHKIUH.
[IpousBonubie sneMeHTapHbIX (QyHKUMNA. [lpon3BoaHas
KOMIO3UIUH (PYHKITHI

HYaCTHOTO H

CYMMBI, TPOU3BEIECHUS,

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alys 3HaHUI

OcHoBHbIE TOHATUS Kypca aiaredpbl M Havajdl mareMarudeckoro aHanmsza 10 kiacca, o0oOuieHue u
CUCTEMAaTH3alMsl 3HaHUH




I'eometpus 10 knacc

Ha3Banue paszena Koiu-Bo
(Temnl) Kypca OcHoBHOE coJiep>kaHne
(KOJTMYECTBO YacoOB)
Brenenue B OcCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI. 24
CTEPEOMETPUIO [ToHATHST CTEpeOMETPUH: TOYKA, MpsSMasi, TNIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE MpaBMiIa N300paKeHHs Ha
PHUCYHKE MJIOCKOCTH, apaJlJIeNIbHBIX NMPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
[TonsATHA: Iepecekarouecs II0CKOCTH, IIEPECEKAIOIINECS IIPSIMAsi U IUIOCKOCTh; IOJYIIPOCTPAHCTBO.
MHororpaHHUKH, 1300paKeHHEe NPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTyYp, HECYIIECTBYIOIUX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBbBIE CIEACTBUS U3 HUX.
CriocoOblI 3a/1aHus MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH.
Ceuenusi. M3o00paxkeHue cedeHUd nHUpaMuIbl, Ky0a W TPU3MBI, KOTOpbIE HPOXOAAT uepe3 ux pédpa.
N300pakeHne mnepecedeHrs MOMYyYCHHBIX IUIOCKOCTeH. PackpammBaHWe MOCTPOCHHBIX CEUSHHH pa3HBIMHU
LBETaMHU.
Meton cnenoB [uisi moctpoeHus ceueHuil. CBolicTBa nepeceueHuil NpsMbIX U mockocreid. Iloctpoenue
CeueHMi B mupamuje, Kyoe mo Tpém Toukam Ha péOpax. Co3laHue BBIHOCHBIX YEpTEX e M 3aluch I1aroB
IIOCTPOCHHUS.
IloBTOpEHUE MIIAHUMETPUHN.
Teopema o npomopuuMoHandbHBIX OTpe3kax. [lomoOue TtpeyronbHukoB. Teopema Menenas. Pacuérel B
CEUEHUSX Ha BHIHOCHBIX YepTEexKax.
HcTopus pa3BUTHS IUNIAHUMETPUN U CTEPEOMETPUH
B3aumnoe B3aumHoe pacnonoxeHwe HpsAMBIX B mpocTtpaHcTBe.  CkpemmBaromuecs npsMble.  [IpusHaku 6
PacrojoKeHUe NPSAMBIX B | CKPELIUBAIOLIUXCS MPSMBIX.
IIPOCTPAHCTBE [TapanneneHble HpsiMble B TPOCTPAHCTBE. TeopeMa O CyIIECTBOBAaHUM M EIUHCTBEHHOCTH MPSAMOU
MapajuIeJIbHON JaHHOW MPAMOM, NMPOXOJALIEH Yepe3 TOUKY MPOCTPAHCTBA M HE JIEKAIIEH HA JTaHHOW IPSIMOM.
Jlemma o mepecedeHuy MapajuleNbHbIX MPSAMBIX IUIOCKOCTHIO. [TapamiensHoCTh Tpex npsameix. Teopema o Tpéx
MapajuIebHbIX IPSIMbIX.
Teopema 0 CKpeIMBarOLNXCs MPSMBIX.
[TapannensHoe mnpoekTupoBanre. OCHOBHBIE CBOWCTBA MAapaUICILHOTO MPOEKTHpOBaHUA. M3o0pakeHue
pa3HbIX (UTYyp B mapasiebHON MPOSKIUH.
[eHTpansHas mpoeKLus.
VYo ¢ coHanpaBIeHHBIMU CTOPOHAMU. YTOJI MEXY NPSMBIMH.
3a/iaun Ha JOKa3aTeJIbCTBO M HCCIIEI0BaHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM MPSIMBIX B IPOCTPAHCTBE
ITapannenbHOCTb [ToHsATHS: MapaJIENbHOCTh NPSIMOM U INIOCKOCTH B IPOCTPAHCTBE. 8




NpSAMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE

[Tpu3Hak napamieabHOCTH TPSMOM U TIOCKOCTH. CBOWCTBA NMApalIeIbHOCTH MPSMON U TIIOCKOCTH.

FCOMeTpI/I‘-IGCKI/Ie 3aa4u Ha BBIYHCICHHC U AOKA3aTCIIbCTBO, CBA3AHHBIC C NAPAJUICIIBHOCTBIO IPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE.

[TocTpoenue cedenus, MPOXOASIIEr0 Yepe3 JaHHYIO MIPSMYIO Ha YEPTEKE U NapauieIbHOrO IPYroi MpsIMOM.
Pacuér otnomenuit. [TapaniensHas npoekius, IpUMEHEHUE 171 IOCTPOCHUSI CEUeHUH KyOa 1 mapaieenurnea.

CaolicTBa napaieienuea u Npu3Mbl.

[TapannensHble TiocKoCTH. [IpU3HaKu mapaiienbHOCTH IBYX IUIOCKocTel. TeopeMa o mapamienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEH Yepe3 TOUKY, HE IPUHAJIEKAIYI0 JaHHOW INIOCKOCTH U CIIEACTBUS U3
HeE.

CpolicTBa napaieibHbIX IUIOCKOCTEH: O MapaJlIeIbHOCTH NPSAMBIX NEPECEUYEHUs MPU MEPECCUCHUN ABYX
napajuleNbHBIX IJIOCKOCTEH TpeThed; 00 OTpe3kax MapaieNbHbIX MPSAMBIX, 3aKIIOUEHHBIX MEXKIY
InapaJiJICJIbHBIMHA IIJIOCKOCTAMU, O IICPECCUCHUU HpﬂMOfI C ABYM MapaljiCJIbHBIMHA IIJIOCKOCTAMU

[leprieHANKYIAPHOCTD
IPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE

[ToBropenue: Teopema [Tudaropa Ha MIOCKOCTH, TPUTOHOMETPHSI IPSIMOYT'OJIBHOIO TPEYTOJIbHUKA.

CgoiicTBa Ky0a U MPsMOYTOJIFHOTO Napaiesienunea. Boeranucinenue UIMH 0TPE3KOB B KyOe U PSMOYTOJIBHOM
napajuleJIenunese.

IlepnenquKyISIpPHOCTD IPSIMOU U INTOCKOCTH. [Ipr3HaK neprneHIuKyaIspHOCTH IPSAMOM U IuIockocTu. Teopema o
CYLIECTBOBAHMM U €IMHCTBEHHOCTHU NPSAMOM, IPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U NEPIEHAUKYISIPHON K
miockocTy. [ImockocTy U nepneHANKYIIsIpHbIE UM MIpsiMasi B MHOTOTpaHHUKAX.

[lepnieHIuKyIAp U HAKJIOHHAS.

ITocTpoeHne nepneHauKyIspa U3 TOUYKU Ha MPSAMYIO.

Teopema o Tpéx nepreHAnKyIsApax (mpsmast 1 oOpaTHasi).

Yron Mexay CKpeuuBalolUMUCS MNpsAMbIMH. [loMCK NEpHeHAMKYISIPHBIX MPSAMBIX C  IOMOILBIO
MEPIEHIUKYJIPHBIX TUIOCKOCTEN

OproroHanbHOE NPOEKTUPOBAHHUE.

ITocTpoeHue ceueHuit Kyoa, MpU3Mbl, IPABUIBHOIN MUPAMHUIBI C TOMOIIBIO OPTOTOHAIBHOM MPOEKIUH.

CuMMeTpus B IPOCTPAHCTBE OTHOCUTENIBHO IIOCKOCTHU. [ImockocTu cummerpuii B MHOrorpanHukax. [Ipusnak
NEPIEHIUKYIIIPHOCTH MIPSIMON U IUIOCKOCTH KaK CIEACTBHE CUMMETpHH. [IpaBuiIbHbIE MHOTOIpaHHUKH

Pacuér paccTosiHUI OT TOUKH 10 IIOCKOCTH. CrIOCOOBI OMYCTUTh MEPHEHAUKYIISPbI: CAMMETPUS, CBUT TOUKU
10 MapaJlIesIbHOM NpsAMoi. CIBUT IO HENapayuIEIbHOU MPSMON, N3MEHEHUE PACCTOSHUN

25

Vriel u PACCTOSAHUA

IloBTOpEeHME: yroa MeXay MNpsSMBIMHU Ha IIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

IToBTOpEeHHE: yrosm MeEXAy CKPELIUBAIOLIMMUCA IPSMBIMU B IPOCTPAHCTBE. ['eOMeTpUYEeCKHE METOMbI
BBIYMCIICHHS YIJIa MEXKY IPSIMBIMA B MHOTOTPaHHHKAX.

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIJia.

[lepneHuKynsipHbIE IIOCKOCTH.

15




CaolicTBa B3aMMHO NEPHEHIUKYISIPHBIX MIOCKOCTEN. [IpU3HaK MeprneHauKyIsIpHOCTH TIIOCKOCTEN; TeopeMa
O NPSAMOY ITEPECEUEHMUS IBYX IUIOCKOCTEH NEPIEHUKYIISIPHBIX TPEThEU INIOCKOCTH.

[IpsmMoyronbHBIA  Napajuienenunen; KyO; H3MepeHHus, CBOICTBa NPSIMOYTOJbLHOTO Mapasulelenuneaa.
Teopema o nuaroHaau NpAMOYIOJIbHOTO NMapajlIesICUIIEaa U CIEICTBUE U3 HEE.

CrepeomeTpuueckue W NPUKIAAHBIE 337a4d, CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM MPAMBIX U
IIJIOCKOCTH.

[loBTOpEHME: CKpeHIMBAOIIKUECS MIPAMbIE, TAPAJJIEIbHBIE ITIOCKOCTH B CTAHAAPTHBIX MHOIOTPAaHHUKAX.

[Tapa mapamienbHbIX IUVIOCKOCTEW Ha CKPELIMBAIOLIMXCS MPSAMBIX, PACCTOSHUE MEX]Y CKPEIIUBAIOIIMMHUCA
MPSIMBIMU B ITPOCTBIX CUTYaLUsX.

OnyckaHue NepneHIuKyIsIpOB, BBIYMCIEHUE PACCTOSIHUM OT TOUKH /10 TOUYKH; IPSIMOM; IUIOCKOCTH.

Boluucnenne paccTosSsHUA MeEXAY CKPEIIMBAIOUNIMMUCA MPSMBIMH C IIOMOIIbIO MNEPHEHAUKYISPHON
IIJIOCKOCTH.

TpéxrpanHblil yroy, HEpaBeHCTBA 71l TPEXTPAaHHBIX YIJIOB.

Teopema Iludaropa, TeopeMbl KOCHHYCOB M CHHYCOB JUISI TPEXTPAHHOTO yTia. DJIEMEHTH ChEpHUSCKON
T€OMETPHUHU: T€0/I€3NYECKUE JIMHUU Ha 3eMiie

MHororpanHuku

CucremaTtuzanus 3HaHUW: MHOrorpaHHuK M ero auieMeHTol. [Ilupamupa. Buasl nupamun. [lpaBunbHas
upamMua.

[Ipusma. [Ipssmas n HaxkioHHas npusMmsl. [IpaBunbHas npusma. Ipsamoil napamienenumnen, TpsIMOYTOJIbHbBIN
napasesnenunes, Kyo.

Brinyxiible MHOTOrpanHuku. Teopema Oitnepa. [IpaBuibHbIe U MOTYIPAaBUIbHBIE MHOTOIPAaHHUKU

BexkTops! B mpocTpaHCcTBE

[TonsiTHe BeKTOpa HA MJIOCKOCTU M B IPOCTPAHCTBE.

CymMma u pa3HOCTb BEKTOpPOB, IIPABWJIO NapajuICIENUIEa, YMHOXKEHHE BEKTOpPAa HAa YHCIO, Pa3IOKEHUE
BEKTOpa 110 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX B OJHOU MIIOCKOCTH.

CkansipHO€E TPOU3BEICHUE, BBIYMCICHUE YIIIa MEX1Y BEKTOPaMHU B IIPOCTPAHCTBE.

[Ipocreiimme 3aga4n ¢ BEKTOPaMH

12

JIBmxeHus

JBmxeHust npoctpancTBa. OtoOpaxkeHus. [IBwkeHus u paBeHCTBO (uryp. OOmme CBOWCTBA JABMXKEHH.
Bunsl aBrkeHmil: mapauiebHbIN epeHoc, IEHTPaIbHAs CHMMETPHS, 3epKajbHass CHMMETPHS, TIOBOPOT BOKPYT
npsmoil. [IpeoOpazoBanus nogobus. [1psamas u chepa Ditnepa.

['eomeTprueckue 3a1a4un Ha MPUMEHEHHE JTBIKCHUS




BeposartHocTs u cratuctuka 10 kiace

HasBaunue paznena (Tembl) OCHOBHOE CONICPKaHHE Komx-Bo
(KOJIMYECTBO YacOB)

Onementsl Teopun rpados | ['pad, cBa3HbIN rpad, npeacraBieHue 3agaun ¢ noMoibio rpada. Crenenpb (BaleHTHOCTh) BepuInHbL. [1yTh B 3

rpade. llenn u nukisl. ['padsr Ha TTocKoCTH. JlepeBo cirydailHOTO SKCIIEpUMEHTA

Ciyyaiinbie onbIThl, | CiTydaitHbIe SKCIIEPUMEHTHI (OTBITHI) M CIy4alHbIE COOBITHS. DIeMEHTapHbIe COOBITHS (MCX01bl). BeposTHOCTD 3
CllydailHble  COOBITHSL U | CIly4ailHOTO cOOBITHS. BeposSsTHOCTH COOBITHII B ONBITAX C PABHOBO3MOYKHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
BEPOSTHOCTH COOBITUI

Oneparnuun Haz | Ilepeceuenne, oObeAMHEHHE MHOXKECTB M COOBITHH, MPOTHUBOIOJIOXKHBIE COOBITUSA. DopMmyna CII0XEHUS 5
MHOKECTBAMHU U | BEPOSATHOCTEW Y CJIOBHASI BEPOSITHOCTh. Y MHOKEHHE BEpOATHOCTEN. DOopMyra yciioBHOM BepoaTHOCTH. Dopmyna
coOpiTusamMu. CrokeHue u | mosHoi BepositHocTu. Dopmyna baiieca. HezaBucumbie coOBITHS

YMHOKEHUE

BEpPOSITHOCTEH. Y CIIOBHaA

BEPOSATHOCTb.

HezaBucumeblie coObITHS

OneMEHThI KomOunaTtopHoe npasuiio ymMHoxkeHUs. [lepecranoBku u ¢akropuain. Yucno couetanuit. Tpeyronsnuk Iackans. 3
KOMOMHAaTOPUKHU ®opmyna ounoma HeroToHa

Cepun nocnenoBaTenbHbIX | BUHapHBIN ciydaliHbIN ONBIT (MCHIBITaHKE), yeriex U Heynada. HezaBucumble ucnbitanus. Cepusi HE3aBUCUMBIX 5
ucnbiTanuid.  McnbiTaHus | ucnsiTaHuit 1o nepBoro ycnexa. Cepust He3aBUCUMBIX HcTibITaHUi beprymim. CiyyaifHblil BEIOOp U3 KOHEYHOM
beprymn. CnyyailHbIl | COBOKYITHOCTH.

BbIOOp w3 KoHeuHoH | [IpakTnyeckas pabora ¢ HCHOIB30BAHNUEM 3JIEKTPOHHBIX TaOJIUI]

COBOKYITHOCTHU

Cnyuaitnele BenuuuHbl U | CiydaiiHas BennuuHa. Pacnipenenenune BepostHocTel. [luarpamma pacnpenenenus. Onepanuy Haj CIIy4aiiHbIMU 15
pacrpeneneHus BenmunHaMu. [Ipumepsl pacnpenenenuii. bunapHas ciydaiiHas BenuuuHa. ['eomeTpuyeckoe pacnpeieseHue.

bunomuanbHoe pacnpenenenue. MareMaruueckoe —OXKUJAaHUWE ~ciydailHOM  BenuuuHbl. COBMECTHOE
pacrpeniefieHne IByX CIIy4alHbIX BeIWYWH. He3aBucuMeble ciiydaliHble BeqnunHbl. CBOMCTBA MATEMATHYECKOTO
OoXuJaHus. MareMaTHdyeckoe OXXHIaHue OWHApHOW CIydaHOW BENMWYMHBL. MaTeMaTHuecKoe OKUIaHHe
T€OMETPUUYECKOTO U OMHOMHUAIBHOTO pacmpesneneHuil. Jlucrnepcus u craHgapTHOe OTKIOHeHHWe. Jlucmepcus
OuHapHOW cny4aiiHOW BenuuuHbl. CBoOMCTBa aucriepcuu. MaTeMaTHUeCKOe OXXUIAHWE TPOU3BEACHHUS H
JUCTIEPCHST CyMMBI HE3aBUCHUMBIX CIIYYalHBIX BETUYHH. /[ucriepcuss OMHOMHAIBHOTO pacpeIesICHuUs.
ITpakTnueckast paboTa ¢ HCIOJIB30BAHUEM AIEKTPOHHBIX TaOJIHII




11 knacc (272 gaca)

HazBanue paznena (Tembl) OcHOBHOE coJiep>kaHue paszelia (TeMbI) Kon-Bo
(KOJTMYECTBO YacoOB)
HccnenoBanue GyHKIMA C [IpumeHeHHne MPOU3BOAHON K MCCIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxnenue 22
MIOMOILBIO TPOM3BOIHON HauOOJIBLIEr0 ¥ HAMMEHBIIET0 3HAUYCHHsI HeNPEPbIBHON (YHKLIMU HA OTPE3KE.
[IpumeHeHne NPOM3BOAHOM JUISI HAXOXKIACHMSI HAWIY4YILEro pelIeHHs B NPUKIAIHBIX 3ajadax, st
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUs MpoLecca, 33AaHHOro (opMyIoi Win rpapuKoM.
Kommnozumus Gynkimii. 'eomerpuueckue o0pa3pl ypaBHEHHI M HEPABEHCTB Ha KOOPAWHATHOM MIIOCKOCTH
[TepBooOpasnas u [TepBooOpa3Has, OCHOBHOE CBOMICTBO IepBOOOpa3HbIX. [lepBooOpaszHble 3MeMEHTApHBIX (QYHKIUH. 12
UHTErpal [IpaBuiia Hax0XA€HUS IEPBOOOPA3HBIX.
Wuterpan. I'eomeTpudeckuil cMbIci MHTerpaja. BelumcieHue ompenenéHHOro MHTerpaiga mno Qopmyie
Hprorona—IJleitOHuna.
[TprMeHeHHe MHTETrpaa A HAXOXKACHUS IUIOMAied MIIOCKUX Uryp U 00bEMOB reOMETPUYECKHX TEJI.
[Tpumepsr pemenuii nuddepeHnnanbHBIX  ypaBHEHUH. MaTeMaTH4eckoe MOJAETHPOBAHUE DPEaTbHBIX
IIPOIIECCOB ¢ NOMOIIBIO AU(PepeHIInaNbHBIX YPABHEHUN
I'pacduxn Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKU. 16
TPUTOHOMETPUYECKHUX OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUYECKON OKPYXKHOCTH.
GbyHKIHI. Pemienne TpUroHOMETpUYECKUX HEPABEHCTB
Tpuronomerpuueckue
HEpaBEHCTBA
WppanuoHanbHbIE, OcCHOBHBIE METO/IbI PEILIEHUs TOKA3aTENbHBIX U JIOrapu(PMUIECKIX HEPABEHCTB. 24
MOKa3aTeNbHbIE U OcCHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.
nmorapuMuyecKue ['padmyeckue MeTOAbl pelIeHUs WPPALMOHAIBHBIX, MOKA3aTEeNbHbIX U JIOTapU(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTBA HEPABEHCTB
KomriekcHele yncna KommekcHble uncna. Anredpandeckas 1 TPUrOHOMeTpHUecKasi pOpMbI 3aMCH KOMITJIEKCHOTO YUCIIa. 10
ApudmeTrnueckue onepanuu ¢ KOMIJIEKCHBIMU YU CIIaMU.
N300pakeHre KOMIUIEKCHBIX YUCENl Ha KOOPAWHATHOM MJI0CKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO YHCIIA.
[TpruMeHeHne KOMIICKCHBIX YHCeN Ul pelieHns (U3NYeCKUX U TeOMETPHUECKUX 3aa4
HarypanbHble u niensie HatypanbeHble 1 11en1bIe ynca. 10




qucia

[Ipumenenue mnpusHakoB nenumoct nenbix yucen, HOJl m HOK, ocratkoB mo Moay:no, aaropurMa
EBKJII/II[a JJId pCHICHUA 3a4a4 B HCJIbIX YHUCJIaX

Cucrembl parmoOHAIbHBIX, Cucrtema ¥ COBOKYITHOCTh YPaBHCHHIA. 12
UPpalOHATTEHBIX PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI-CIICICTBUS.
MOKa3aTeNIbHbIX U OCHOBHBIE METO/IbI PEIICHHUSI CUCTEM M COBOKYITHOCTEH pariiOHAIbHBIX, UPPAITMOHAIBHBIX, TOKA3aTeIbHBIX
JorapupMHUUECKUX 1 JIorapu(PMUIECKUX YpaBHEHUI.
ypaBHEHUM [IpumeHneHnue ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1a4 U 3a7a49 U3 Pa3TuIHBIX
obyacTell HAyKW W PeasIbHOM JKU3HH, MHTEPIIPETALUS MTOJIYYCHHBIX PE3yIhTaTOB
3ajauun ¢ mapameTpamu PanmonaneHble, HppanuoHAIbHBIC, IOKa3aTeJbHBIC, JOTapuMHUUECKHE ¥  TPUTOHOMETPUUYECKHE 16
ypaBHEHUsI, HEPABEHCTBA U CHCTEMEI C ITapaMeTpaMHu.
[TocTpoeHue U HcciaeIoBaHUE MAaTeMaTHYECKUX MOJIEIe pealbHbIX CUTyalluil ¢ MOMOIIbI0 ypaBHEHUH,
CUCTEM YPaBHCHUI U HEPABEHCTB C IMapaMeTpaMu
[ToBTOpeHME, 0000IIECHNE, OcHoBHbIE IOHATHSA U METOBI Kypca, 0000IIeHHE U CUCTEMATH3AIUS 3HAHUI 14
CHCTEeMaTH3alus 3HaHUI
I'eomerpus 11 kiacc
HaszBanue paszzena
(Temsbl) Kypca OcHoOBHOE cojiep>KaHue Komn-Bo
(KOJIMYEeCTBO 4acoB)
Ananutuyeckas [ToBTOpEHME: KOOPAUHATHI BEKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE, CKAISIPHOE MPOU3BEACHHUE BEKTOPOB,
TCOMETPHUS BBIYHCIICHHE YTJIa MEKy BEKTOPaMH B IIPOCTPAHCTBE. Y PaBHEHHE MPSMOM, TPOXOAIICH Yepe3 IBE TOUKH.
YpaBHEHHE MJI0OCKOCTH, HOPMallb, YpPaBHEHHE MIOCKOCTH B OTPE3KaxX
BexropHoe npousseneHne. JINHEiHbIE HEPABEHCTBA, IMHEWHOE TPOrPaMMUPOBAHUE 15
AHanuTHYeCKWe METOJbI pacyéra yria Mexay MPSAMBIMA U TUIOCKOCTSAMU B MHOTOrpaHHukax. @opmyna
pPacCTOSHUS OT TOYKH JI0 IJIOCKOCTH B KOOPJAMHATAX.
Haxoxaenue paccTosHUI OT TOYKH J0 TUIOCKOCTH B KyO€ U MPaBUJIBHON MHUpaMuUe
[ToBTOpeHue, o06oOIICHNE CeueHusi MHOTOTPAHHUKOB: CTaHIAPTHbIE MHOTOTPAaHHUKH, METOJ[ CIIEJOB, CTaHIAPTHBIE IJIOCKOCTH,
Y CUCTEMAaTH3aIlHs 3HAHUW | TTepeCeueHUs MPSIMBIX U TUTIOCKOCTEH
[TapannensHble TpsiMbIE W TUIOCKOCTH: MapajlieNbHBIE CEUYEHHS, pPAcu€T OTHOILIEHHWH, Il MEXIY 15

CKpCHIUBAOIIUMHUCS ITPAMBIMU
HepHeH,[[I/IKYJ'IﬂpHBIC NOPpAMBIC U IJIOCKOCTU: CTAHAAPTHBIC ITAPbI NECPIICH AUKYIISIPHBIX MJIOCKOCTEHN U MMpsAMBIX,
CUMMCTPUH MHOTOT'PaHHHUKOB, TCOPEMA O TPEX MEPICHAUKYIJIAPax, BBIYUCICHUA JJIMH B MHOI'OI'PAHHUKAX




IToBTOpEHue: Mo 1 MHOTOYTOJIBHUKOB, (POPMYJIBI AJ1s IUIOLIAEH, COOOpaXKeHUs OJ00MsL.
[Tnomaay ceyeHnii MEHOrOTpaHHUKOB: TUIOIIA/IN TIOBEPXHOCTEN, pa3pe3aHus Ha 4YaCTH, COOOpaXKeHHUs 110100us

O6bEM MHOTOTpaHHHKA

O6béM Tena. OOBeM MPSMOYTOJIBHOTO Mapalljiesienumneaa. 3agauu 00 yaBoeH! Kyba, o KBaaparype Kyoa; o
TPUCEKIIMH YTJIa.

CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C 00bEMOM MPSMOYTOJIBHOTO MapaljiesienuIea.

[Ipukinagueie 3aa4n, CBSI3aHHbBIE C BRIUMCIEHUEM 00bEMA MPSAMOYTOIBHOTO apalyIesIeune/a.

O0BEM TPSIMO PU3MBI.

CrepeoMeTpuuecKre 3aauu, CBA3aHHBIE C BEIYUCICHHEM O00BEMOB MpsMOU mpu3Mbl. [IpukiaaHbie 3a1a4u,
CBSI3aHHBIE C 00BEMOM MPSMOI IPU3MBI.

Brruncnenmne o0bEMOB Tell ¢ TOMOIIBIO ompeneaéHHOro naTerpana. O0bEM HAKJIOHHOW MPU3MBI, TMPAMHU/IBL.

®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIITUM YTIIOM.

CrepeoMeTpuuecKre 3aJauu, CBI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM MPU3MBbI, TUPAMHU/IBI.

[Ipuknagueie 3agaun 1o Teme «OOBEMBI TEI», CBA3aHHBIE ¢ 00bEMOM HAKIIOHHOW TTPU3MBI, ITUPAMHU/IBI.

ITpumenenne 06EMOB. Briunciienne pacCcTOsIHUS 10 TIIOCKOCTH
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Tena
Cdepa "

BpaIleHHSI.
miap.

KomOunanus TEN

BpAILICHUS
MHOTOTPAHHUKOB

u

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroline UIHHIPHIECKON TTOBEPXHOCTH.

Humuaap. [pssmoit kpyroBout munuHAp. [lnomane mnoBepXHOCTH HUIUHIPA.

Konunyeckas moBepxHOCTh, 00pa3yronne KoHnueckoil mosepxHoctu. Konyc. Ceuenne KoHyca MI0CKOCTHIO,
MapajuIeNIbHOM IIOCKOCTH OCHOBaHUS. Y CeU€HHBIN KOHYC. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB.

[Tnomaas 60KO0BOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH KOHYCA.

CrepeomeTprueckue 3aa4M Ha I0Ka3aTEIbCTBO U BBIYUCIICHUE, TOCTPOCHUEM CEUCHHM IIMJINH]IPA, KOHYCA.

[Ipuknagsele 3a1aun, CBI3aHHBIE C UIUHIPOM

Cdepa u map.

[Tepeceuenme cdepsl u mapa ¢ miockocThio. Kacanue mapa u cdepbl mIockocThio. Bua u u3obpaxkeHue
mapa.

VYpasuaenue chepsl. [Inomans chepsl u e€ gacteid.

CummMmetpus cdepsl U mapa.

CrepeoMeTpuuecKkrue 3aJaddl Ha JIOKA3aTelIbCTBO W BBIYMCICHHE, CBSI3aHHBIE CO cdepoil u mapom,
IMOCTPOEHUEM MX CEUEHHUH TIJIOCKOCTHIO.

[Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cPepoit U TIapoM.

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, CTaHAapTHBIE TIO100Ms

Paznuunble KOMOMHAIIMY TEJ BPAIIEHUs 1 MHOTOTPaHHUKOB.
3agaun no TeMe «Tesia ¥ MOBEPXHOCTH BPAILICHHSDY

24




[Imomaan moBEpXHOCTH M
00BEMBI KPYTJIBIX Tell

06beém mumuHapa. Teopema 06 00bEME MPSAMOTO MHJIUHIPA.

[Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU LUIUHIPA.

Brruncnenne 06b€MOB Tell ¢ TOMOIIBIO ofpeieéHHOro naTerpaia. OobEM KoHyca.
[Tnomanu 60K0BO U MOTHOM MOBEPXHOCTH KOHYCA.

CrepeoMeTpuuecKre 3ajauu, CBSI3aHHbBIE C BHIYUCICHUEM 00bEMOB IIMIIMHIPA, KOHYCA.
[Ipuknanueie 3anaun no reme «OOBEMBI U IUIOLIAN TOBEPXHOCTEHN TEll.

O06bBEM mapa u mapoBoro cekropa. Teopema 00 06béMe mapa. [lnomanp chepsl.

CrepeoMeTprUyecKre 3a/1a4d, CBA3aHHBIE C BBIYHMCICHHEM OOBEMOB IIapa, IIapOBOTO0 CETMEHTA, IIAPOBOTO 9
CEeKTopa.
[Mpuknanueie 3ana4un mo Teme «OOBEMBI TEI», CBI3aHHBIE ¢ 00BEMOM IIapa U TUIOMIAIBI0 CHEpHL.
CooTHOIIEHHS MEX Yy IUIOMIAIMU TTOBEPXHOCTEN 1 00bEMaMu OTOOHBIX TEJI.
[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeoMeTpuyecKre 3aJjauu, CBA3aHHbIE C BBIUUCICHHUEM 00bEMOB TeJl U IJIOIIAJIEH TOBEPXHOCTEN
IToBTOpEHME, O6o061maroniee MOBTOPEHNE MOHITHI U METOJ0B Kypca reomeTpuu 10—11 kiaccoB, cuctemMaTu3anus 3HaHUH.
00001menue U Hcrtopusi pa3BuUTHS CTEpEOMETpPUM Kak Hayku U €€ poJib B PAa3BUTUM COBPEMEHHBIX WHKEHEPHBIX U
CUCTEeMaTH3alusl 3HAaHUH KOMITBIOTEPHBIX TEXHOJIOTUI 23
BepositTHOCTB M cTaTucTHka 11 knace
HazBanue paznena (Tems) OcHoBHOE coJiep>KaHne Komn-Bo
(KOJIMYECTBO YacOB)
3aKoH OOJBIINX YHCET HepasencrBo YeoObimena. Teopema YeObimeBa. Teopema bepnynnu. 3akoH 6oibmmx yuces. BriOopouHblif 5
METOJ UCCIIEJOBAaHUM.
[IpakTnueckasi paboTa ¢ HCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJINIL
DeMeHTbI I'enepanbHas COBOKYIHOCTb U cllydaiiHasi BHIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH XapakTepucTukamu. OleHka 5]
MaTeMaTHYECKON CPeAHEro M JUCHEPCUH T'€HEpaIbHON COBOKYIHOCTH C TOMOIIBIO BHIOOPOUHBIX XapakTepucTuk. OleHuBaHUe
CTaTUCTUKH BEPOSTHOCTEHN COOBITHII 1O BBIOOPKE.
Craructnueckas runoresa. [I[poBepka MpocTeNIUX TMIOTE3 C MOMOIIBIO CBOWCTB U3YYEHHBIX PaCIPEACIICHAN.
ITpakTryeckas paboTa C UCIIOJIB30BAaHUEM JICKTPOHHBIX TaOJIHIL
HenpepeiBHble ciiydaiinble | [Ipumepbl  HEnpepbIBHBIX — CIydyalWHBIX BenUMYMH. DyHKIUS IUIOTHOCTH BEpOATHOCTH. PaBHOMepHOE il

BCJINYHHBI
(pacupenenenust),

pacrnpeaciicHuc. HpI/IMepI)I 3aaa4, HOPUBOJAIIMUX K IMOKA3aTCIbHOMY WM K HOPMAJIBHOMY pPaCIpeCACIICHHUAM.
(DYHKI_II/ISI IJIOTHOCTU BCPOATHOCTU ITOKA3ATCIBHOI'O0 PACTIPCACICHUS. (Dy'HKI_[I/I}I INIOTHOCTU BCPOATHOCTU




IIOKa3aTCJIbHOC U

HOPMAJILHOTO PACIpeIeIICHUS

HOpMaJIbHOE

pacnpezeneHus

Pacnipenenenue [lyaccona | IlocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX cOObITHH. [Ipumep 3amaun, mpuUBOISIIECH K pacrnpeneseHUIo 2
Ilyaccona.
IIpakTnueckast paboTa ¢ HCIOJIB30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

CBsi3b MEXKIY KoBapuanus nByx cinydaitneix BenmnuuH. Koaddumuent koppemnsiun. CoOBMeCTHbIC HAOIOICHUS JBYX BEITHUUH. 6

CTyJallHBIMH BeTMYMHAMH | BeIOOpoUHbIN KO3 GUIMEHT Koppensnuu. Paznmuuue Mexay JIMHEHHOW CBS3bI0 M NMPUYMHHO-CIICICTBEHHON
cBs3bi0. JInneitnas perpeccus. [Ipaktuyeckas paboTa ¢ UCTIOIB30BAHUEM ICKTPOHHBIX TaOIHI]

O000611eH1E U [IpencraBieHre MaHHBIX C TIOMOINBIO TAaOMUI] W JaUarpamMM, OIHMCATEIbHAS CTATUCTHUKA, OIBITHI C 11

cHCTeMaTHu3aIus 3HaHUM

PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITUSIMHU, BBIYHCICHUE BEPOSTHOCTEH COOBITUH C NpPUMEHEHHEM
dbopMyI 1 TpadUIECKUX METOAOB (KOOpIMHATHAS IIpsAMasi, ACPEBO, AuarpaMma Jijepa), CIIyqaifHbIe BETUYUHbI U
pacnpesiesieHusl, MaTeMaTHYEeCKOe OKUAAHUE CIIyYailHOM BEIMUYHUHbI

HOpMBI OLICHKHA 3HaHI/II71, YMeHI/Iﬁ W HAaBbIKOB YUallIUXCA 110 MATEMATUKCE.

OneHka TUCbMEHHBIX KOHTPOJIBHBIX pab0T 00yyaroluxcs 1o MaTeMaTUKe.
OTBeT OLIEHNBAETCsI OTMETKOM «S5», €CIIN:

pa0oTa BBINOJIHEHA OJHOCTBIO;

B JIOTUYECKHX PACCYKJEHUSIX U 0OOCHOBAaHUH PELICHUs HET MPOOEIOB U OUIMOOK;
B PELICHUH HET MaTeMaTUYEeCKUX OIIMOOK (BO3MOKHA OJJHA HETOYHOCTb, OMKCKA, KOTOpAasi HE SIBJISIETCS CJIEJCTBUEM HE3HAHMS WM HEMOHUMAHU S

y4eOHOro MaTepuaa).

OtMmeTKa «4» CTaBUTCS B CIEAYIONINX CIIyJasx:
paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBaHMS IIArOB DPELICHHs HEJOCTATOYHBI (€CM yYMEHHE OOOCHOBBIBATH PACCYKICHHMS HE SBISIOCH
CHelHabHBIM 00bEKTOM IIPOBEPKN);
JOMYIIEHbI OfJHA OIIMOKa MM €CTh JBa — TPU HEJ04YETa B BBIKJIAJKAX, PUCYHKAX, YepTexax WIN rpadukax (eciau 3T BUAbI pabOT HE SBISUIUCH
CHEIHaTbHBIM 00bEKTOM MPOBEPKH).
OtmeTka «3» CTaBUTCS, €CIIU:

JoTyIIeHo Oojee ofHOM ommMOKM WM Oojee ABYX — TpeX HEIOYeTOB B BBIKJIAJKaX, ueprexax WiM rpadukax, HO oOyuarouuiics obnagaer
00s13aTeNIbHBIMU YMEHHUSIMU IO TTPOBEPSIEMOIA TEME.




OTMeTKa «2» CTaBUTCS, €CIIH:

JIOTYIIIEHBI CYIIECTBEHHBIC OMIMOKH, TOKA3aBIIUE, YTO 00YJArOIIHiAcS He 001a1aeT 00s3aTeIbHBIMA YMEHUSMH T10 JAHHOW TEME B IMIOJTHON Mepe.
Y4uTenb MOXET MOBBICUTh OTMETKY 3a OPUTHMHAIBHBIM OTBET HAa BOIMPOC WM OPUTHHAIBHOE pEIICHUE 3a7a4H, KOTOPhIE CBUICTEIBCTBYIOT O

BBICOKOM MaTE€MaTHYeCKOM Pa3BUTHUU OOYYAIOIIETOCS; 32 PelIeHue 0ojee CIIOKHOM 3ajaui WM OTBET Ha 00Jiee CIOXKHBINA BOIIPOC, MPEIOKEHHBIC

o0y4JaronemMycst IOMOJHUTEIIBHO TTOCIIC BHIITOJTHEHUS UM KaKuX-JIM0O IPYrux 3aJaHuu.

OreHKa yCTHBIX OTBETOB O0YUAIOIIUXCSI [I0 MATEMAaTHKE.

OTBET OIIEHUBAETCA OTMETKOM «5», €CIIU YYCHUK:

MIOJIHO PACKPBLI COJCpKAHUE MaTepHralia B 00beMe, MPEAyCMOTPEHHOM ITPOrPaMMOi U YIeOHUKOM;

M3JIOKWIT MaTepHall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3Ysl MAaTeMaTHYECKYH) TEPMHUHOJIOTHIO M CHUMBOJIMKY, B ONPEICICHHON JOTUYECKON

MOCJIENOBATENLHOCTH;

MIPABWJIBHO BBITTOJIHUJ PUCYHKH, YEPTEXKH, TPa(QUKHU, COTyTCTBYIOIINE OTBETY;

MOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPaMHU, IPUMEHSThH €€ B HOBOM CUTYAIIUU IIPH BBITIOJTHEHUH PAKTUYECKOTO 3a/1aHu S;

MIPOJICMOHCTPUPOBAT 3HAHUE TEOPUHU paHEe M3YUCHHBIX CONMYTCTBYIOMIMX TeM, C(hOPMHPOBAHHOCTh M YCTOWYUBOCTH UCIOJIB3YEMBIX MPH OTBETE

YMEHHI U HaBBIKOB; OTBEYAl CAMOCTOSTENIbHO, 0€3 HABOASIINX BOIIPOCOB YUUTEIIS;

BO3MOJKHBI OJIHA — JIB€ HETOYHOCTU IPU OCBEHICHHUE BTOPOCTEICHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YYCHHK JIETKO HCIPABUI TOCIE

3aMeUYaHMs YUUTEIs.

OTBET OLIEHUBAETCSI OTMETKOH «4», €CIIn:

yIIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OLIEHKY «5», HO MPU ITOM HUMEET OJMH M3 HEJOCTATKOB: B M3JIOXKEHUH JOMYIICHBbl HEOONIbIINE

pOoOEITbI, HEe MCKA3UBIIIEE MATEMATHICCKOE COJIeP)KaHUEe OTBETA; AOIYIICHBI OJIMH — JIBa HEJ0YETa ITPH OCBEIICHUH OCHOBHOTO COJICPKAHMSI OTBETA,

WCIIPaBJIEHHBIE MOCTIE 3aMEUaHUs YUUTEIS;

JOMYIIEHBl OMMOKa Ui 0oJiee JBYX HEIOYETOB MPU OCBEIIEHWHU BTOPOCTEIICHHBIX BOMPOCOB WMJIM B BBIKJIAJIKaX, JIETKO HCIPABJICHHBIE TOCIE

3aMEYaHUs YUUTENS.

OtMmeTKa «3» CTaBUTCS B CICIYIOIIUX CIIyJasix:

HEMOJIHO PACKPBITO COJIEpKaHUE MaTepuana (CoepikaHre U3I0KeHO pparMeHTapHO, HE BCET/1a OCTIE0BATENbHO), HO TTOKa3aHOo 001Iee MOHNMaHUe

BOIIpOCAa M TPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC [IJI1 YCBOGHMsI TporpamMMHOro Marepuana (ompeneneHsl «TpeboBaHHSIMU K

MaTeMaTHYeCKOH MOJArOTOBKE yUaIIUXCs» B HACTOSIIEH IporpaMMe Mo MaTeMaTHKeE);

MMEJUCh 3aTPYAHEHUS WIH JOMYIICHB OITHOKK B OMPEEICHUN MAaTeMaTHUYeCKOW TEPMHUHOJIOTUH, YepPTekKaX, BBIKJIAJIKAX, UCTIPABICHHBIC TTOCTIE

HECKOJIbKMX HaBOJSAIIUX BOIIPOCOB YUH TEJI;

YYCHHUK HE CTIPABUIICS C MPUMEHEHHUEM TEOPHH B HOBOW CHTYAIIUH TIPH BBHITTOJTHEHUH MPAKTHYECKOTO 3a/IaHHsI, HO BBITIOJTHIIT 33/IaHUST 00s13aTeILHOTO

YPOBHSI CIIO)KHOCTH T10 JAHHOU TEME;

MIPU JOCTaTOYHOM 3HAHUHM TEOPETUUECKOTO MaTepHuaa BeISIBICHA HEOCTATOYHASI CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI M HABBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIydasx:

HE PacKpBITO OCHOBHOE COZIEpKaHNe y4eOHOTo MaTepuaa,;

OoOHapyKeHO HE3HAHUE YUYCHUKOM OOJIbIIeH Ui Hanbolee BAXKHON 4acTH yueOHOTro MaTepuana;

JIOTYIIEHBI OMIMOKH B OMPECICHUH MMOHATUM, TIPH HCIIOIB30BaHUM MaTEMaTUYECKOW TEPMHHOJIOTHH, B PUCYHKaX, YepTekax WiIn Tpadukax, B

BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIbKUX HABOJAIIMX BOIIPOCOB YUUTEIIS.



3.00mas knaccudukanus onmookK.

[Tpu oueHke 3HAHMIA, YMEHHI U HABBIKOB YYAIIUXCS CIEAYET YUUTHIBATh BCE OIMOKH (TpYyObIe U HETpyObIe) U HETOUETHI.

3.1. I'pyObiMu cunTaroTCs OIIMOKHW: HE3HAHUE ONPEENICHHs] OCHOBHBIX MOHSATHH, 3aKOHOB, MPABWJI, OCHOBHBIX IOJIOKEHUH TEOpPHM, HE3HaAHHE
¢bopmyn, OOMIEIPUHATHIX CHMBOJIOB OOO3HAYCHWH BEIMYHMH, CAWHUI] MX M3MEpPEHHS; HE3HAHWE HAUMEHOBAHWU €IUHHII M3MEPEHUs; HEyMEHHE
BBIJICJIUTh B OTBETE INIABHOE; HEYMEHUE IPUMEHATh 3HaHMs, aJITOPUTMBbI JJIs1 PELIEHUs 3a/1a4; HEyMEHHUE JeJaTh BbIBOJbI M 0000ILEHHs; HEyMEHUE
YUTaTh M CTPOUTH IpaUKH; HEyMEHHUE I0JIb30BAaThCS NMEPBOMCTOYHMKAMHU, YYEOHHKOM M CIPAaBOYHMKAMHU; IOTEPs] KOPHS WM COXpaHEHUE
IIOCTOPOHHEI0 KOpHs; oTOpachiBaHHe 0e3 00bsICHEHUH OAHOro U3 HUX; 60 paBHO3HAYHbIE UM OIIMOKH; BBIYMCIMTEIbHBIE OIINOKHU, €CIM OHU HE
SBIISIIOTCSL OMUCKOM; jornyeckue omuOku. 3.2. K HerpyObiM ommOKkaM cielyeT OTHECTH: HETOYHOCTh (POPMYTUPOBOK, OIpENeICHUH, TOHATHIA,
TEOpUH, BBI3BaHHAs HEIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPENEIAEMOIO INOHATHS WM 3aMEHOW OJHOIO - ABYX U3 ITHX IIPU3HAKOB
BTOPOCTENIEHHBIMU; HETOYHOCTh I'pauKa; HEPALMOHAIbHBIN METO/ PEIICHUs 3aa4l UM Hel0CTaTOYHO MPOAYMaHHBIN IUIaH OTBETA (HapyllEeHUe
JIOTHKH, ITOJIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMH); HEpAIIHOHAIbHBIE METOIbI pabOTHI CO CIIPABOYHOM M JPYroid TUTEPATypOH;
HEYMEHHE pelaTh 3aauu, BHIIOIHATh 3aJaHus B 00IIEM BUJIE.

3.3. Hepgoueramu sBISAIOTCS: HEpallMOHAIbHBIE NPHUEMbI BBIYUCICHUI U IpeoOpa3oBaHuil; HEOPEKHOE BBIIIOJIHEHUE 3aIUCEH, YepTexXel, CXeM,
rpaduKoB.



pOvaepoBaHOa
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