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Paboyass mporpamma no matematuke s 10 m 11 kiaacca paspaboraHa Ha OCHOBAHUM:

1

2.

. ®enepanpHOTro 3aKk0Ha «O06 oOpa3zoBanum B Poccuiickoit @enepanum» ot 29.12.2012 Ne 273-D3.
denepanbHbIi rocyJapCTBEHHBIN 00pa30BaTeNbHbIN CTAaHIAPT CPEAHEr0 00IIero o0pa3oBaHus,
yTBepkaeHHoro nmpruka3zoM oT MO u H P® 17 mast 2012r. Ne 413. (¢ u3BMEHEHUAMH H
nononHeHussMH oT 29.12.2014 roma Ne 1645, ot 31.12.2015roma Ne 1578, ot 29.06.2017 roma Ne
613)

OcHoBHOI 00pa30BaTeNLHON MPOrpaMMbI cpeHero ooiero oopazoBanus MBOY «Jluteii Ne2»y
YKCcTONOIBCKOTO MYHUITMIIANBHOTO paiioHa Pecybnuku TaTapcraH, yTBEp:KICHHONW TPUKA30M OT
Ne338 o1 27.08.2021 r.

[TonokeHus 0 CTPYKTYpe, MOPSAIKE Pa3pabOTKH U yTBEPKACHUS pabodyHX IporpamMm y4eOHbIX
KypcoB, npeametoB MBOY «JIuneit Ne2» YncTonoasCckoro MyHUIUMIIAIBHOIO pailoHa
PecnyOosuku TaTtapcran, yrBepkaeHHoro npruka3zom Ne338 ot 27.08.2021 r.

Yuebnoro miana MBOVY «Jluneit Ne 2» na 2021-2022 y4eOHBIN T0/, YTBEPKACHHOTO MTPUKA30M
Ne 338 0127.08.2021r.

IIpu peanusanuu nporpaMmMsl ucrosnb3yercs Y MK:

Martemaruka: anrebpa 1 Hayalla MaTeMaTUYECKOTO aHanu3a, reomeTpus. ['eomerpus 10-11
KJIACChI: yUeOHHUK is1 o0mieo0pasoBar. Opranu3anuii: 6a30Bbeiit u yriayoneHusid yposau / [J1.C.
ArtanacsH u n1p.] 8-e uzganue. _ M.: [Ipocsemenue, 2020

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havasa
MaTeMaTtuueckoro ananusa. 10 knacc : yueOHUK Ais oOieoopasoBar. Opranuzanuii 6a30Bbii 1
npodmisHbd ypoBHu / [C.M. Hukonsckuit, M.K. ITotanos, H.H. Pemernukos , A.B IlleBkuH. ] 8-
e uznanue. M.: IIpocsenienue, 2020.

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havaa
MaTeMaTuyeckoro ananusa. 11 kmacc : yueOHuK s obmeoOpazosar. OpraHuzanuii 6a30Bbli U
yrinyonennsiit ypoau / [C.M. Hukonsckuii, M.K. [Totamos, H.H. Pemerankos , A.B [1leBkuH. |
7-e m3nanue. _M.: [Ipocsemienue, 2020

Lean oOyuennst

q)OpMI/IpOBaHI/Ie Hpe,Z[CTaBJICHI/Iﬁ 0 MAaTCMATHKE KaK YHUBCPCAJIbHOM A3BbIKC HAYKU, CPCIACTBEC

MOACIINPOBAHUA SIBIICHHI U MponecconB, 00 HACAX U METOJaX MaTCMAaTHKU,

Pa3BUTHUC JIOTHYCCKOT'O MBIIIJICHUS, IPOCTPAHCTBCHHOI'O BOO6p8.)KeHI/I$I, aHFOpHTMquCKOﬁ

KYJIbTYpPbl, KPHTUYHOCTH MBILIUIEHUS HAa YPOBHE, HEOOXOIMMOM JIsl 00y4YEeHHMsI B BBICIIEH LIKOJIE IO
COOTBETCTBYIOLIEH CHEIMAIBLHOCTH, B Oyay1eil nmpodeccHoHaIbHOM IesITeNbHOCTH;

OBJIAACHUC MAaTCMAaTUUCCKUMU 3HAHUAMU U YMCHUAMU, HCO6XOILI/IMBIMI/I B HOBCGI[HCBHOﬁ JKHU3HHU, a

TaKKe JJI U3YYEHHUS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX IMCIUIUIMH Ha 6a30BOM YpOBHE, AJIs MOTy4eHUs
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YIrayOJIeHHON MaTEMaTHYECKON TOATOTOBKY;

BOCIIMTAaHUC CPECACTBAMH MATECMATUKU KYJIBTYPbI INYHOCTU (OTHOH_IeHI/Ie K MaTEMATHKC KaK K 4aCTH

00111e49esI0BeYeCKOM KYIbTYPhl, 3HAKOMCTBO C UCTOPHUEHN pa3BUTHS MATEMATHKH, YBOJIIOIIUEH
MaTeMaTHYeCKUX HJIel, TOHUMaHe 3HAYMMOCTH MaTeMaTUKH sl OOIIECTBEHHOTO Mporpecca).

eau u 3aga4mn.

MaremaTtnueckoe o00pa3oBaHHME SIBISETCS 00sS3aTeNbHOW W HEOTHEMJIEMON YacThi0 OOIIEro
00pa3zoBaHMs Ha BCEX CTYIMEHsX MKoibl. OOydeHHe MaTeMaTHKe B CpeIHEH IIKOJIE HAMpaBlIeHO Ha
JOCTHKCHUE CIIENYIOLIUX Yenei:

6 Hanpaejlenuu JT1UYHOCMHO20 paseumus:

q)OpMI/IpOBaHI/IC HpCI[CTaBJIeHI/Iﬁ O MAaTEMATHUKEC KaK 4aCTHu MHpOBOfI KYJIBbTYPBI 1 O MECTC MATCMATHUKHU
B COBpCMCHHOfI OUBUIIN3aIUHU, O croco0ax ONMMCAaHMS Ha MAaTEMATHUYECKOM SI3BIKE SIBIICHHI PCaJILHOTO

MHUpa,

pa3sBUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTYpbl pPEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

dbopMUpOBaHNE HHTEIUIEKTYaTIbHOM YeCTHOCTU U 0OBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOA0TICHUIO
MBICIUTENBHBIX CTEPEOTUIIOB, BHITEKAIOUINX U3 OOBIICHHOTO OIIbITA;



® BOCIIMTAaHHMC Kay€CTB JIMYHOCTH, O6€CH€‘II/IBaIOIJ_[I/IX CONUJIBHYIO MO6I/IJ'H>HOCTI>, CIIOCOOHOCTH
MNPpUHUMAaTh CaMOCTOATCIbHBIC PCIHICHU A,

e (opmupoBaHME KauyeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIS aJalTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIECTBE;

® pa3BUTHE UHTEpECa K MAaTEMaTHYECKOMY TBOPYECTBY U MATEMAaTHUYECKUX CIIOCOOHOCTEH;
6 MemanpeomMemHoM HanpaeIeHu:

® PA3BUTHUC Hpe,Z[CTaBJ'IeHI/Iﬁ O MaTeMaTHKE Kak (bopMe OIIMCaHuA H METOAC IIO3HAHUA
I[GﬁCTBHTGJIBHOCTPI, CO3a1aHUC yCJIOBI/Iﬁ JJIA HpI/I06peT€HI/ISI OIIbITa MAaTCMaTH4YCCKOI'O
MOACIINPOBAHUA,

e (dopmupoBaHue o0OmMX CHOCOOOB WHTEIUIEKTYyalbHOH MAEATEIBHOCTH XapaKTEePHbIX JUIs
MAaTE€MAaTUKU U SIBJSIOIIUXCS OCHOBOW ITO3HABATEJIBHOW KYJIBTYpbI, 3HAYMMOW JUIS Pa3IMYHBIX
cdep 4eI0BeYEeCKOH 1eATeIbHOCTH;

6 npedmemnom Hanpaelienuu:

® OBJIAACHUC MATCMATUYCCKUMH 3HAHUAMHU U YMCHUIMHU, HGO6XO,Z[I/IMBIMI/I A IIPOJOJIDKCHUA
O6pa3OBaHI/I${, HU3YUCHUA CMCIKHBIX TUCHUIUINH, IDUMCHCHUS B MMOBCETHEBHOM KHU3HU,

e co3maHue (QyHAAMEHTa s MaTeMaTHYeCKOro pa3BUTHS, (OPMHPOBAHUS MEXaHU3MOB
MBIIJIEHUS], XapaKTEPHBIX JJI1 MAaTEMATUYECKOM J1eATENbHOCTH.

HpeHMeTHHMI/I pe3yiibTaTaM U3YYCHUS MATCMATHUKU ABJIAKOTC:

1) chopMupoBaHHOCTH MpPEACTABICHUI O MaTeMaTHKE KaK 4acTH MHPOBOU KyJIbTYphl U O MecTe
MaTeMaTHuKu B COBpeMCHHOfI OUBHWJIN3allUHU, O crIoco0ax OIMCaHMUI Ha MAaTEMATHUYECKOM SI3BIKE SIBJICHUI
pealbHOTO MUPA;

2) chopmMupoBaHHOCTH MPEJCTABICHUN O MaTEMaTUYECKHX TMOHATHUAX KaK O BaXKHEHIINX
MaTEeMaTHYECKUX MOJIENSAX, MO3BOJISIFOIIMX OMUCHIBATH U M3y4aTh Pa3HbIE MPOLIECCHI U SIBICHUS,
MMOHMMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO

MTOCTPOCHUSI MaTEMaTHUYECKUX TEOPHii;

3) chopmMupOBaHHOCTH MPEACTABICHUN O HEOOXOIUMOCTH J0KA3aTeNbCTB MPU 000CHOBAHUU
MaTeMaTHYECKHUX YTBEPXKJIEHUH U POJIM aKCHOMATUKH B MPOBEICHUH JACTYKTUBHBIX PACCYKICHUI;
BJIAACHUC MCTOJAaMM J0Ka3aTCJIbCTB W aJITOPUTMOB PCIICHHA, YMCHUC HUX IIPUMCHATH, IPOBOAUTDH
JI0Ka3aTeNIbHBIE PACCYKACHHS B XOJI€ PEIlICHUs 3aa4;

3) chopMUPOBAHHOCTh YMEHHUI MOJICIMPOBATh PeajbHBIC CUTYAIMH, UCCICIOBATh MOCTPOCHHBIC MOJICIIH,
UHTEPIPETHPOBATH MOTYYCHHBIN Pe3yNbTaT;

4) BJIaACHUC CTAHAAPTHBIMW MNPHEMaMH PCHICHUA PAUOHAJIBHBIX W UPPAMOHAJIBHBIX, ITOKAa3aTCIIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUUYECKUX ypaBHEHUU

1 HCPABCHCTB, UX CUCTEM;

5) chopMUpOBaHHOCTH MPEICTaBICHUI 00 OCHOBHBIX IMOHSATHUSX MaTEMaTHYECKOTO aHallM3a U HX
CBOMCTBAax, BJIAJICHHE YMEHUEM XapaKTEPHU30BaTh

noBejieHne (QYHKIIMI, UCIONB30BaHUE TMONTYYCHHBIX 3HAHUU IS OMUCAHUS M aHATN3a PEeaTbHBIX
3aBHCHUMOCTEH;

6) BiIaJeHUE OCHOBHBIMHU TMOHSATHUSMHU O TUIOCKUX W MPOCTPAHCTBEHHBIX TEOMETPHUECKHUX (PUTYpaX, UX
OCHOBHBIX CBOI\/’ICTBaX; C(i)OpMI/IpOBaHHOCTI) YMCHUA pacClio3HaBaTb Ha YCPTCIKaAX, MOACIAX U B
pealbHOM MHpE TeoMeTpudeckue (GUrypsl; mpuMeHEHNE U3yYSHHBIX CBOMCTB T€OMETPUUYECKUX PUTYp U
dhopMyn I pereHus TEOMETPUISCKUX 3a]1a4 U 337249 C IPAKTUUECKUM COJIEP KaHUEM;

7) chopMUPOBAHHOCTH MPEICTABICHUA O MPOIECCaX U SIBICHUAX, WUMEIOLIUX BEPOSITHOCTHBIN
XapaKkTep, 0 CTATUCTHUYCCKUX 3aKOHOMCPHOCTAX B PCalbHOM MHUPCE, 00 OCHOBHBIX ITOHATHIX
AJIEMEHTApPHONH TEOpPHH BEPOATHOCTEH; YMEHUI HAaXOJUTh U OILIEHHWBATh BEPOSTHOCTH HACTYILICHUS
COOBITHI B HpOCTGﬁIHPIX MPAKTUYCCKUX CUTyalUsIX U OCHOBHBIC XapaKTCPHUCTUKH CHy‘—IaI\/'IHI)IX BCIIMYUH.



JImgyHOCTHBIE peE3yiabTaTaMi U3YYCHHUA MATCMATHKU SBJISAIOTCS:

—OpUCHTAalUA 06y11a}01111/1xc;1 Ha pcajm3anuro IIO3UTHUBHBIX KHN3HCHHBIX MCPCIICKTUB,
MHHULUATUBHOCTh, KPEAaTHMBHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPENICIICHHIO,
CII0OCOOHOCTH CTaBUTH LCJIN U CTPOUTH JKU3HCHHBIC I1JIAHBI;

—TOTOBHOCTB U CIIOCOOHOCTH 0OYUAIOIIMXCSl K CAMOPA3BUTHIO U CAMOBOCIIMTAHHIO B COOTBETCTBHU C
001IIeuesI0OBEYECKUMH LIEHHOCTSIMH U HJI€ajlaMU IPaXJaHCKOTO OOIIECTBa;

—HpPaBCTBEHHOE CO3HAHHE M MOBEACHHE HA OCHOBE YCBOCHMS OOIIEYETOBEUECKHX IICHHOCTEH,
TOJICPAHTHOI'O CO3HAHUWA U MOBCACHUA B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTU U CIOCOOHOCTH BECTH Auajaor
C APYTMMH JIIOJIbMH, TOCTHTaTh B HEM B3aMMOIIOHUMAHUS, HAXOAUTH OOIIME HEeTU U COTPYIHHYATh JUIT X
TOCTHKEHUS;

—TpUHATHE TYMAaHHCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00pOKenIaTenbHOe
OTHOIICHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—pa3BUTHE KOMIICTCHIIMH COTPYJHHYECTBA CO CBEPCTHHUKAMHM, JAE€THMHU MIIQJLIETO BO3pacTa,
B3pOCJIBIMU B 00pa30BaTeIbHON, OOIECTBEHHO MOJIE3HOU, y4eOHO-HUCCIIEI0BATEILCKON, IPOEKTHON U APYTUX
BU/IaX JICATEILHOCTH.

—MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAayYHO-TEXHMYECKOMY TBOPYECTBY, BJIaJCHHE IOCTOBEPHOH HMH(OpManmeil o mnepenoBbIX
AOCTHIKCHUAX U OTKPBITUAX MI/IpOBOI\/JI W OTCYSCTBECHHOM HAayKH, 3aMHTCPECOBAHHOCTL B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUpa U OOILECTBA;

—TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAMOOOPa30BaHMIO, Ha MIPOTSKEHUHU BCEH
KM3HU; CO3HATENPHOE OTHOIIEHHWE K HEMNPEephIBHOMY O0pa30oBaHMIO KakK YCIOBUIO  YCIICHIHOW
podeccCHOHaIbHON U 00IIECTBEHHON e TEIbHOCTH;

—OCO3HaHHBIH BHIOOP OyayIIe npodeccuu Kak My Th U CIOCO0 pean3anuy COOCTBEHHBIX KU3HEHHBIX
TUTaHOB,

~TOTOBHOCTh OOYYalOUIMXCSI K TPYIOBOW IMPOQPECCHOHATBHON NEATEIBHOCTH KaK K BO3MOXKHOCTH
ydacTtuda B pCIICHHUU JIMYHBIX, O6III€CTB€HHBIX, rocyaapCTrBCHHBIX, O6HleHaIII/IOHaJH)HI)IX HpO6J’ICM;

—MOTPEOHOCTh TPYOUTHCS, YBaXKEHHUE K TPYAy MW JIHOASIM TpPyHAa, TPYAOBBIM JIOCTHKEHHSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIEHHE K Pa3HBIM BHJIAM TPYAOBOH JACSITEIBHOCTH;

—TOTOBHOCTB K CaMOOOCITY>KUBAHHIO, BKJIFOYast 00yueHHEe U BBIIIOJHEHHE JOMAIIHUX 00s3aHHOCTEH.

—u3nueckoe, SMOIMOHATBHO-TICUXOJIOTUIECKOE, COIHATIbHOE OI1aronorydne 00yJaromuxcs B XKU3HU
00pa3oBaTeNbHONW OpraHu3alMy, OINYLIEHHE JAEeTbMHU O€30MacHOCTH U IICHUXOJIOTMYecKoro koMm¢opra,
MH(}OPMaLIMOHHON OE30MaCHOCTH.

MertanpeameTHble pe3yiabTaThl OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MpOorpamMmbl MpeACTaBIECHBI
TpeMs TpyIamMHu YHUBEpCalbHbIX yueOHbIX AercTBuil (VY [):

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

BolnyckHUK HAayuuTCS:

—CaMOCTOSITENIBHO OIPEAEIATh LEIH, 3a4aBaTh IMApaMETPbl M KPUTEPUH, MO KOTOPBIM MOXKHO
OTIpEeAENUTh, UTO LIEb IOCTUTHYTA;

—OILICHMBAaTh BO3MOXKHBIE IOCJIEACTBHS JIOCTH)KEHUS IIOCTABIEHHOM LIETM B JAESITEIBHOCTH,
COOCTBEHHOM MHU3HU U JKU3HU OKPYKAIOIIMX JII0/IeH, OCHOBBIBAsICh Ha COOOPaKEHUSIX STUKU U MOpaJIu;

—CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTeIbHON JESATEILHOCTH M KU3HEHHBIX
CUTYaIUsIX;

—OLIEHUBATh PECYpPCHI, B TOM YMCJIE BpeMs M Jpyrue HeMaTepHallbHbIe pecypchbl, HEOOXOAUMBIE IS
JOCTUKEHHUSI TIOCTaBJICHHOM 11eTH;

—BBIOMpATh MYTh JOCTHXEHMS LIEJIH, IUIAHUPOBATh pEIIEHHE MOCTABICHHBIX 3a]ad, ONTUMHU3UPYS
MaTepuabHble U HeMaTepHallbHbIe 3aTPaThl;

—OpTraHu30BbIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHXKEHHS MOCTaBICHHON
LeJIN;

—COIIOCTABJISITH ITOJIYYEHHBIN pe3ysbTaT AEATEIbHOCTH C TIOCTABICHHON 3apaHee LENbIO.

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE Y4eOHbIe NelCTBHUS
BrinyckHuK Haydures:



—HUCKAaTh MW HaXOAUTb O606H.[CHHBI€ CHOCO6BI peumieHud 3alad, B TOM YHCJIC, OCYHICCTBJIATH
pa3BepHYThIN MH(GOPMAIIMOHHBIA MOWCK W CTAaBUTh HAa €r0 OCHOBE HOBBIC (y4eOHBIE M TO3HABATEIHHBIC)
3a/1a4u;

—KPUTUYECKH OIICHWBATh M MHTEPIIPETUPOBATh HH(OPMAIIMIO C pa3HBIX MO3UIMHA, pPAacro3HaBaTh U
(buKcupoBaTh MPOTHUBOPEUHS B NH(OPMAIIMOHHBIX UCTOYHUKAX;

—HCIIOJIb30BaTh Pa3IMYHbIC MOJICIIEHO-CXEMAaTHUYECKUE CPEICTBA ISl IPEACTABICHHUS CYIECTBEHHBIX
CBsI3€H M OTHOILICHH, a TAaKXKe MPOTUBOPEUNH, BEISIBICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;

—HaXOJIUTh M MPUBOJUTH KPUTUYCCKUE apTyMEHTHl B OTHOIICHUU JCUCTBUI M CYXICHHH JIPYroro;
CIIOKOMHO U Pa3yMHO OTHOCHUTLCA K KPUTHYCCKHUM 3aMCYAHUSAM B OTHOIICHHUU CO6CTBCHHOI‘O CYXKACHUA,
paccMaTpuBaTh HX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—BBIXOJUTH 32 PaMKH y4E€OHOTO IpeAMETa M OCYIIECTBIATH IeJICHANPaBICHHBINA MOUCK BO3MOKHOCTEH
ISl IIUPOKOTO MEPEHOCA CPEJICTB M CITOCOOOB JICHCTBHS,

—BBICTpAauBaTh HHIUBUIYAJIbHYIO OOpa30BaTEIbHYIO TPAEKTOPHUIO, YUWUTHIBasi OTPaHUYEHUS CO
CTOPOHBI JIPYTHX YYaCTHUKOB M PECYPCHBIE OTPaHHUCHHS,

—MCHATH U YACPKUBATH PA3HBIC ITO3ULIUN B IIO3HaBaTEJILHOU ACATCIIBHOCTH.

KoMMyHuKaTHUBHBbIE yHUBEpPCAJIbHbIE YUeOHbI€ /1eliCTBUSA

BbIITyCKHUK HAay4uTCA:

—OCYIIECTBIISATD JICTIOBYI0 KOMMYHHKAIMIO, KaK CO CBEPCTHHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTpHU
oOpa3oBaTelbHOM OpraHM3aliyd, TaK W 3a €€ MpeaeinamMu), oAOupaTh IMApTHEPOB YIS JCIOBOM
KOMMYHUKAIIUU UCXOJI U3 COOOpaKEHUN PE3yIbTATUBHOCTH B3aUMOICHCTBHUSI,  HE TUYHBIX CUMIIATUH;

—IpHU OCYLIECTBICHUHU TPYNIOBOW pabOThl OBITh KaK PYKOBOJHUTENEM, TaK W YICHOM KOMAaHIbI B
Pa3HBIX pOJIsiX (TEHEPATOP UEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIOIINN, SKCIIEPT U T.11.);

—KOOPJMHHUPOBATH U BBITIOIHATH paOOTY B YCIIOBUSX PEAIbHOTO, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;

—pa3BepHYTO, JIOTUYHO M TOYHO M3JlaraTh CBOIO TOYKY 3PEHUSl C HCIOJIb30BAHMEM aJIeKBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—pacno3HaBaTh KOHQIUKTOTCHHBIE CUTYallUH M MPEIOTBpaliaTh KOH(MINKTHI 10 UX aKTUBHOU (asbl,
BBICTPAMBATh JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, N30€erasi INYHOCTHBIX OIICHOUYHBIX CY)KJICHUM.

1.Coaepixanue nmporpamMmbl

Ne Pa3nen Koir-Bo Peamuzanusa
JacoB MIPUOPUTETHOTO
HAaIlpaBJICHUS

«IIIkOnBbHBIN YPOK»
Buner u popmbl
IIPOBEJCHUS

1 IloBTOpPEHME 4 VYcranoBnenue
YucnoBsle U OyKBEHHbIE BbIpaxeHUs. DyHKIUH. JIOBEPUTENBHBIX
YpaBHEHUS 1 HEPABEHCTBA OTHOIIEHUN MEXITY
NeJarornyecKum
pPabOTHHKOM H €T0
o0yJarmuMucs
Ypok —urpa

2 CHuHYC 1 KOCHHYC yIa 7
[TonsaTue yria u ero Mepsl. OnpeneneHue cuayca u
KOCHHYCa yIJ1a, OCHOBHbIE (DOPMYJIBI JJIsl HUX. APKCUHYC
1 apkkocuHyc. [IpuMepsl NCTIOb30BaHus apKCHUHYCA U
apKKoCHHYca 1 (hOPMYJIBI ISl HUX

3 TaHreHc ¥ KOTaHI'eHC yrJja 6
Omnpenenenys TaHT€HCa U KOTAHTEHCA yrila U OCHOBHBIE
(dbopMyIIBl TSt HUX. APKTaHT€HC ¥ apKKOTAHTeHC.
[TpuMepbl HCIONTb30BaHKS APKTAHTCHCA  aPKKOTAHTCHCa
1 HOpPMYITBI 1711 HUX.




DopMyJIbl CJIOKEHUS
Kocunyc cymmsr (M pa3HOCTH) IBYX YIJIOB. DOPMYITBI
JUTSL TOTIOTHUTEIBHBIX YTII0B. CUHYC CyMMBI (M Pa3HOCTH)
nByx yrioB. Cymma v pa3HOCTh CUHYCOB U KOCUHYCOB.
DopmyJIbl U1l ABOMHBIX U TIOJIOBUHHBIX
yrios. [IpousBeaenne cunycoB U KOCUHYCOB. DOpMyIIbI
JUTSI TAHT€HCOB.
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Tpuronomerpuyeckue PyHKIMH YUCJIOBOTO
aprymeHra

dyukImr y = Sin X, y = COS X, y = tg X, y = Ctg X, ux
CBOWCTBA U TpapyKu

Tpuronomerpnyeckne ypaBHeHHs U HEPABEHCTBA
IIpocreiire TPUrOHOMETPUYECKUE YPABHEHMUS.
Tpuronomerpruyeckue ypaBHEHHs, CBOIAIINAECS K
IIPOCTEUIINM 3aMEHON Heu3BecTHOro. [IpuMenenue
OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYJI IS peIIeHUs
ypaBHeHUl. OgHOpOoHbIE ypaBHeHus. [IpocTeiiue
TPUTOHOMETPUUYECKHE HepaBeHCTBA. HepaBeHcTBa,
CBOZSAIIMECS K ITPOCTEUILINM 3aMEHOM HEU3BECTHOTIO.
BBeneHne BCioMoraTenapbHoro yria. 3ameHa
HensBecTHOro t = sSin X + COS X.

12

[IpuBneuenne BHUMaHU
o0yJaromuxcs K
LIEHHOCTHOMY aCIIEKTy
M3Yy4aeMbIX Ha ypoKax
SIBJICHUI.

3aiuTa MUHU-IIPOEKTOB
10 TeEME
«Tpuronomerpuyeckue
(GyHKIMH, YpaBHEHUS U
HEPABEHCTBA»

JlelicTBUTEILHbIE YHCJIA
[lonsTre HatypanbHOro yKciaa. MHOXKeCTBA YHCElL.
CBolicTBa IEHCTBUTENBHBIX uncesl. Meton
MaTeMaTH4ecKol HHAyKIuH. [IepecTaHOBKH.
Pasmemenus. Coueranus. [loka3zaTenbCTBO YMCIOBBIX
HepaBeHCTB. JlenuMocTh 1enbIx yncen. CpaBHEHUS 1O
MOJYJIIO . 3a/1a4M C LEJIOYUCIEHHBIMA HEU3BECTHBIMM.

12

PanmnoHaibHbIC ypABHEHHMS U HEPABEHCTBA
Panmonanehble BoipaykeHus. @opmynsl OMHOMA
Herotona, cymMMsl 1 pasHOCTH cTeneHen. Jlenenue
MHOT'O4JICHOB ¢ ocTaTkoM. Anroputm EBkinna. Teopema
be3y. Kopenb MHOrOUsI€Ha. PanimoHanbHble ypaBHEHUSI.
CucreMmsl paliioHaIbHBIX YpaBHEHUNH. MeToj
WHTEPBAJIOB PEIICHUS HEPABEHCTB. PallnoHabHbIE
HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI
palOHAIBHBIX HEPABEHCTB.

18

Kopenb crenenu n
ITonatus pynkuuu u ee rpaduka. OyHKIUA y =
x". IlonaTne KopHs creneHu n. KopHu yeTHON 1
HEYeTHOH creneHei. ApupmMeTnyecKrii KOpeHs.

1 :’I
CBoiicTBa KopHeii crenenu n. Oynxius Y Y . Kopenb
CTENEHU N U3 HATYypaJIbHOTO YKCIIA.

12

10

CTeneHb MOJI0KUTEILHOTO YHCJIA
[ToHsiTHE M CBOMCTBA CTENEHU C PAlMOHATILHBIM
nokazatenem. [Ipenen nocinenosarensHoctu. CBoiicTBa
npeaenoB. beckoHeuHo yObIBaroIIasi reoMeTprIecKas
nporpeccust. Hucino e. [lonsTue crenenu ¢
HWppalMoOHAIbHBIM NoKa3zaTeneM. [Toka3arenpHas

GyHKIHS.

13

11

Jlorapugmsl
ITonsartue u cBoiictBa norapudmos. Jlorapupmuueckas
dbyakums. Jlecatnunsbtii torapudm (mpulImKeHHBIC
BbrancieHus ). CteneHHbie QyHKIUH.




12

IToka3aTenbHbIe M TorapupMuyecKue ypaBHeHHUs U
HEPaBeHCTBA
[Ipocreiinme nokasareabHbIE U JOTapupMUIEcKre
YPaBHEHHUs. Y PABHEHMSI, CBOASILNECS K IPOCTEHIINM
3aMEHOU Heu3BecTHOro. IIpocreiiine nokasareiabHble U
norapupmuueckue HepaBeHcTBa. HepaBeHcTBa,
CBOZSAIIMECS K IPOCTEUIINM 3aMEHOM HEU3BECTHOIO.

11

13

BeposiTHOCTB cOOBITHS
[TonsaTHE U CBOWCTBA BEPOATHOCTH COOBITH. YacToTa.
VYcnoBHas BEpOSITHOCTD
OTtHOcUTENbHASI YACTOTA COOBITUS. Y CIIOBHAS
BepoATHOCTH. He3aBucumble cOOBITHS.

14

IloBTOpEeHue Kypca anredpbl U HaYaJIa
MaTeMaTH4ecKoro anajuia 3a 10 kjiacc

9

15

HexoTtopsble cBeieHUs1 U3 ITIAHUMETPHH

Bpluncrienue yrioB ¢ BEPIIMHON BHYTPH U BHE
Kpyra, yria MexJ1y XOpJlo1 1 KacaTeiabHOU. Teopema o
MPOU3BEICHUH OTPE3KOB XOpA. TeopeMa 0 KacaTeIbHOU U
cekyueil. Teopema 0 cyMMe KBaApaToB CTOPOH U
JyaroHajei napajuenorpamma. Brimcanssie u
OINMCaHHbIE MHOTOYroJbHUKU. CBOWCTBA U MPU3HAKU
BIMCAHHBIX U ONKMCAHHBIX YETHIPEXYTOJbHUKOB. Perienue
3aJ1a4 C UCIOJIb30BaHNEM (DAaKTOB, CBSI3aHHBIX C
4eThIpexyroibHuKamMu. CBONCTBO OMCCEKTPHCHI yIiia
TpeyrojbHUKa. Beruncienue 6uccekTpuc, MeinuaH,
BBICOT, PaJyCOB BIIMCAHHOM U ONUCAHHOU
OKpyKHOCTEN. DOPMYJIBI IUIOIAAU TPEYTOJIbHUKA:
¢dbopmyna ['epona, BeIpakeHHE MJIOMIAAN TPEYTOIbHUKA
yepes3 paanyc BIMCAHHOW U ONMMCAaHHON OKPY>KHOCTEH.

Pewmenune tpeyronsHukoB. Teopema YUessl.
Teopema Menenasi. Dmuurc, runepboia u mapadosia Kak
reoOMeTpUYEeCKHe MecTa To4YeK. Hepaspemmmocts
KJIACCHYECKMX 3a/1a4 HA IOCTPOEHUE

124acoB

16

AKCHOMBI CTepeOMeTPHHU U UX CBOlicTBA

ITpenmer crepeomerpun. OCHOBHBIE TOHATHS
CTepeoMETpHUH (TOUKA, MPsIMasi, TNIOCKOCTb,
IIPOCTPAHCTBO) U AKCUOMBI cTepeomeTpuu. [lepBrie
CIIEJICTBUS U3 AKCUOM

17

ITapajsienbHbIe M NEPIEHANKYISAPHbIC MPSIMbIE H
IVIOCKOCTH B IIPOCTPAHCTBE
OcHOBHBIE TOHATHS  CTEpPEOMETPUM  (TOUKa,
npsimMasi, IUIOCKOCTb, mpocTpaHcTBo). [lonstHe 00
aKCHOMAaTHYECKOM CIIOCO0e MOCTPOCHHUSI T€OMETPHH.
Ilepecekaronuecs, napajuieiabHbIe u
CKpEILMBAIOIIMECS MpPsSIMBbIE. YTOJI MEXIy MNpSMBIMH B
IIPOCTPAHCTBE. [leprnieH TUKYASIPHOCTH MPSIMBIX.
[lapaninenbHOCT, W NEPHNEHAMKYISIPHOCTH TNPSAMOM U
IJIOCKOCTH, NPHU3HAKM M CBoWcTBa. Teopema o Tpex
nepneHauKkyiasapax. llepneHaukynsp W HakJIOHHas K
IIJIOCKOCTH. YTOJI MEXAY IPSIMOM U INIOCKOCTBIO.
[TapannenpHOCTD IIJIOCKOCTEH,
MEPIEHIUKYIAPHOCTD INIOCKOCTEHN, MPU3HAKH U CBOMCTBA.
JIByrpaHHBIN yroJi, TUHEHHBIN yroj IBYIPaHHOIO yIiIa.
PaccrosiHusg OT TOYKM A0 INIOCKOCTH. PaccrosHue
OT MOpsIMOM 10 TIUIOCKOCTH. PaccrosiHne  Mexmay

34




NapajuleIbHBIMM  IUIOCKOCTSIMHM.  PaccTrosiHue
CKPELIMBAIOIUMUCS TPSIMBIMH.

[TapannensHoe npoekTupoBaHue. OpPTOroOHAIBHOE
npoekTupoBaHue. Ilmomane OPTOroHaJbHON NPOEKIUH
MHOTOYTOJIbHHKA.  M300pakeHHMEe  MPOCTPAHCTBEHHBIX

¢buryp. LlenTpasibHOE IPOEKTUPOBAHUE.

MEKIY

18

MHoOrorpaHHuKH
Bepuunsl, peOpa, rpaHu MHoOrorpaHHuka. Pa3Beprka.
MHororpansusle  ymibl.  BbIIykible  MHOTOIDaHHMKHU.
Teopema Diinepa.
[Tpu3ma, ee ocHOBaHMsI, 0OKOBBIE pedpa, BBICOTA, OOKOBast
noBepxHoCTh. [Ipsimas n HakiioHHas npusMa. [IpaBunbHas
npusma. [lapamnenenunen. Kyo6.
[Tupamupna, ee ocHoBaHHMe, OOKOBBIE peOpa, BBHICOTA,
OOKOBasi ~ MOBEPXHOCTb.  [peyroibHas  MHpaMUjA.
[IpaBuiibHas nupamuaa. YcedeHHas NUPaMUIA.
Cummerpun B KyOe, B MapajuielenuIese, B Npu3Me U
UpaMue.
[loHsiTE O CUMMETpPUU B IPOCTPAHCTBE (LIEHTpaJIbHAs,
oceBas, 3epKajbHas).
Ceuenust MHOrorpanHukoB. [loctpoenne ceueHui.
IIpencraBieHne O  OpPaBWIBHBIX ~ MHOIOTPaHHUKaX
(TeTpasmp, KyO, OKTa’aAp, JOAEKAIP U HKOCAIP).
[Tonsatue o npeoOpa3oBaHUM B IPOCTPAHCTBE. [IBHIKEHUS
IIPOCTPAHCTBA U MX CBOMCTBA. IlapajyuenbpHbIl nepeHoc,
LHeHTpasbHas  cummerpus. IloBopor  BOkpyr — ocH.
3epkanpHas  cummerpuss. OceBas  CUMMETpuUs B
IIPOCTPAHCTBE.

14

19

IMoBTOpenue kypca reomerpun 3a 10 kaace

Hcnons3zoBanue
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOTro
npenMera. AyKIHOH
3HAHUU

11 kaacce

20

IHoBTOpPEHME
[ToBTOpenue kypca 10 k1. «YpaBHEHUS 1 HEPABEHCTBAY
IToBropenue kypca 10kn. «puronomMeTpus»

21

DOYyHKIUH U TPauKH.

DneMeHTapHbIe PYHKIIMU, O0JACTh OMpPEIEICHUS U
oOnacte u3MeHeHus GpyHKIH. OTpaHUYeHHOCTD
byakuun. YETHOCTD, HEYETHOCTD, MMEPUOIUIHOCTD
¢yukuuu [IpomexyTku Bo3pacTaHus, yObIBaHUS,
3HAKOTIOCTOSTHCTBA 1 HynmH (pyHKmu MccnenoBanne
(GyHKUIUH ¥ TOCTpOEHHE UX I'PaUKOB JIeMEHTapPHBIMU
MeToaMu. OCHOBHBIE CITOCOOBI TPe0Opa30BaHUS
rpadukoB . I'paduxu QyHKIMIHA, comepKaIx MOIYIH

YcranoBneHue
JIOBEPUTEIIBHBIX
OTHOLLIEHUN MEXKTY
eJaroruuecKumM
pabOTHUKOM H €ro
oOyJaronuMucs
Ypok —urpa

22

IIpenen pyHKUMHU U HENPEPbLIBHOCTH
[Tonsitue npenena ¢pynkunn. OTHOCTOPOHHHE
npenensl. CBoiicTBa npeaenoB ¢pyHkuu. [lonstue
HenpepbIBHOCTH PyHKIM. HenpepbIBHOCTD
AJIEMEHTapHbBIX (PYHKINH.

23

OOpaTHble pyHKIMHN
[Tonsitue obpaTHOl GyHKIMU. B3aumHo
obpartHble GyHKIMU. OOpaTHBIE TPUTOHOMETPHUUECKUE




¢bynkuuu. [Ipumeps! ucnoab30BaHUsS 00PaTHBIX
TPUTOHOMETPUUECKUX (DYHKUIUN

24

IIpousBoaHas (PYHKIMH U ee IPUMEHEHUE

[TonsiTie 0 MPOM3BOIHON QYHKIINHU, (PU3NICCKUN
Y TEOMETPUYECKUN CMBICI IIPOU3BOAHOM. [IponsBonnsie
CYMMBI, Pa3HOCTH, ITPOU3BEIEHUS, YACTHOTO.
HenpepbIBHOCTh PYHKIIMH UMEIOIIEH TPOU3BOHYIO.
Huddepenunan. [TponsBoHbIE OCHOBHBIX
aneMeHTapHbIX QyHKmid. [Ipou3BogHBIC CIIOXKHON

GbyHKIHH.

11

25

IIpuMeHnenne Npou3BOAHOI

MakcuMyMm U MUHUMYM (QYHKIHUU. Y paBHEHHE
kacarenbHOU. [IpubnrkeHHble BBIYUCICHUS.
Bospacranue u yosiBanue pynkuuu. I[IponsBoansie
BBICIINX HOPSIKOB. DKCTpEeMyM (DYHKIIHHU C €UHCTBEHHO
KPUTHUYECKON TOYKOH. 3a1auu Ha MAKCUMYM U MUHHUMYM.
AcumnTotsl. [[poOHO-nuHeliHas pyakius. [loctpoenue
rpaduka QyHKINY C IPUMEHEHUEM MPOU3BOAHOM.

16

[IpumeHeHne Ha ypoke
UHTEPAaKTUBHBIX (popm
paboTsI ¢
00yJaronuMucs.
3aiuTa MUHU-TIPOEKTOB
no teme «l[Ipumenenue
MIPOU3BOAHON»

26

IlepBooGpa3nas u nHTErpasa
Iloustue nepBOOOpa3HOM. IInomanp
KpUBOJIMHENWHON Tpaneuuu. OmnpeneseHHbl HHTerpall.
[TpubnnxeHHoe BBIYMCICHUE ONPENEIEHHOIO HHTerpaa.
d®opmyna Herotona-Jleiibnumna. CoiicTBa
oIpeJieIeHHOro uHTerpana. [Ipumenenue onpeaeneHHbIX
WHTETPAJIOB B TEOMETPUUYECKUX U (PH3MUECKUX 3aJ1adax.

13

27

PaBHOCH/ILHOCTH YpaBHEHHUH M HEPABEHCTB
PaBHOCHIIBHBIE npeodpazoBaHus ypaBHEHUN
PaBHOCHIIbHBIE Tpe0Opa30BaHNsl HEPABEHCTB.

28

YpaBHeHMs CJIeACTBUA
[TonsiTue ypaBueHusi-cneacTsus  Bo3BeneHue
ypaBHEHUs B YETHYIO cTenieHb [loTeHnupoBanue
jJorapudmuueckux ypaBHeHuil [lpyrue npeobpazoBaHus,
MPUBOSIINE K YPaBHEHUIO-CeACTBUIO [IpuMenenue
HECKOJIbKUX MTPeo0pa3oBaHui, MPUBOISIINX K
YPaBHEHUIO-CIIEACTBUIO

29

PaBHOCHJIBHOCTH YPABHEHUI H HEPABEHCTB CHCTEMaM
OcHoBHbIE NOHATHS. Perienue ypaBHEHHH ¢ TOMOIIbIO
cucteM. PemeHne ypaBHEHU C MOMOILBIO CUCTEM.
VYpasuenus Buna f (a(x)) = f(b(x)). Pemenne
HEPaBEHCTB C TIOMOIIBIO CHCTEM. PerieHne HepaBeHCTB C
nomoripio cucteMm. Hepasenctsa Buja f (a(x)) > £ (b(x)).

13

30

PaBHOCHJIBHOCTH YPABHEHHII HA MHOKECTBAX
OcHoBHbl€ NIOHATUA. Bo3BeneHNE ypaBHEHMSI B
YETHYIO CTETNIEHb YMHOKEHUE ypaBHEHUS Ha (PYHKIIHIO.
Jlpyrue npeoOpa3oBanus ypaBHeHui. [Ipumenenue
HECKOJIbKUX Mpeo0pa3oBaHui

31

PaBHOCHM/ILHOCTH HEPABEHCTB HAa MHOKecTBax (6
4acoB)

OcHoBHbI€ NIOHATHA. BO3BeIeHNE HEPABEHCTBA B YETHYIO
CTeneHb. Y MHOKEHHE HEpaBeHCTBA Ha GyHKIUIO. Jpyrue
npeoOpa3oBaHus HepaBeHCTB. [IpuMeHeHne HECKOJIbKUX
npeoOpazoBanmii. Hectporue HepaBeHCTBa.

32

MeToa NpoOMeKYTKOB 1JIs1 YPABHEHHUH H
HEPABEHCTB




VYpaBHEHMsI U HEPABEHCTBA ¢ MOayJIeM. Meroa
MHTEPBAJIOB JIJIs1 HEMPEPHIBHBIX (QYHKIUI

33 Hcnosb30Banne cBOiCTB PYHKIMU NPHU pelieHUH 4
YPABHEHUI1 U HEPABEHCTB
Hcnonb3oBanue obnacted CymecTBOBaHUs (DyHKIIUH.
lcrnionb30BaHue HEOTPULIATEIBHOCTU (DYHKIIUH.
lcrionp30BaHne OrpaHMYCHHOCTH (DYHKITHIA
lcronb30BaHuE MOHOTOHHOCTH M 3KCTPEMYMOB (DYHKLIMH.
Mcnosp30BaHNE CBOMCTB CUHYCA M KOCUHYCA
34 CucremMbl YpaBHEHHH ¢ HECKOJIbKHMH 7
HEM3BEeCTHBIMHU
PaBHOcuibHOCTE cucteM. CucreMa-ciesicTBHE.
MeTo/ 3aMeHbl HEM3BECTHBIX. PaccyKIeHus ¢ YMCIOBBIMU
BHAYEHUSIMU [IPH PEILICHUH CUCTEM YpaBHEHU N
35 YpaBHeHHsI HEPABEHCTBA H CHCTEMBI € 4
napamMeTrpamu
VYpaBHenus ¢ napamerpamu. Hepasencrsa ¢
napamerpamu. CHCTeMbl YpaBHEHHH ¢ TapaMeTpamu
36 IloBTOpEeHue Kypca ajaredpbl U MATEMATHYECKOTO 15 Hcnonb3oBanue
aHaJIM3a BOCIMTATEIbHBIX
BO3MOXHOCTEN
coJiepKaHusl yueOHOro
npeamera. AyKIUOH
3HaHUHI
Coaep:xanue yueOHoro npeamera I'eomerpus
37 IMoBTOpEeHUE 3
AKCHOMBI ~ CTEPEOMETPUHM U UX  CJIEJCTBHSL.
[TapamtensHOCTB HPSAMBIX u IIJIOCKOCTEM.
[lepneHIUKYNApHOCTH ~ NPSAMBIX M IUIOCKOCTEH.
MHOrOrpaHHMKH.
38 Huannap, KoHyc, map 16 [IpuBneuenne BHUMaHU
[Tonstne uwmnuugpa. Ilnomans MNOBEPXHOCTH oOydJaronmxcs K
uuvHapa. Ilonstue konyca. Ilmomane mnosepxHOCTH LIEHHOCTHOMY aCIEKTy
KoHyca. Yceu€HHbll koHyc. Cdepa u map. YpaBHEHHE M3y4aeMbIX Ha ypoKax
cdeprl. B3anmHoe pacronoxeHue chepbl U MIOCKOCTH. SIBJICHU.
Kacarenbnas u miockocts k cepe. [1nomans chepsi. 3amura MUHH-TIPOEKTOB
no teme «{nnunap.
Konyc. Hlap»
39 O0bémbI T 17
[TonsstTue o0béMa. OO0BEM  HPSIMOYTOJIBHOIO
napamenenunena. OOvéM npsMoil npusMbel. O0bEM
nuauHApa. Beraucienne o0BEMOB Tem € TMOMOIIBIO
ornpenenéHHoro unterpaga. O0bEM HAKIOHHON MPU3MBI.
06bEm mupamuasl. O0bEM KoHYca. OOBEM MIapa U ero
gacteid. [lnomans chepsl.
40 BekTopbl B NpPOCTPaHCTBE 6 [IpumeneHne Ha ypoke
[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. MHTEPaKTUBHBIX (hOpM
Crnosxenue 1 BIYMTaHHE BEeKTOPOB. CyMMa HECKOJIBKUX paboThI €
BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO. 00y4arOIMHUCH.
Kommanapusie Bektopsl. [IpaBuio napanienenunesa. 3aiuTa MUHH-TIPOEKTOB
PasnoxxeHne BekTopa 1o TpEM HEKOMILIAaHAPHBIM 1o TeMe «BekTopsl B
BEKTOPAM. MIPOCTPAHCTBE»
41 Metoa KOOpAMHAT B NPOCTPAHCTBe. [BUKeHHE 15

[TpstmoyronbHast cuctema KOOpJIUHAT B

npoctpadcTtBe. Koopaunatel BekTopa. CBsI3b  Mexay




KOOpAMHATaAMM BEKTOPOB U KOOpPAMHATAMU TOYEK.
[Ipocreiimue 3agau B KOOpJAMHATaX. YTroJl MEXIY
BekTOopamu.  CkansipHOE€  TNPOM3BEACHHE  BEKTOPOB.
Bbruncnenue yriioB Mexay NpPsSMBIMH M IIOCKOCTSIMHU.
VYpaBHenue 1ockoctu. PaccrosHue OT TOYKH 70
IIJIOCKOCTH. IlenTpanpHass  CUMMETpHUSL. OceBas
cuMMeTpus. 3epkasibHasg cummerpus. [lapannenbHbii
niepeHoc. [IpeoOpazoBanust mogo0omst
42 3ak/04uTe1bHOE IOBTOPEHHE NPH NMOATOTOBKE K 11
HTOrOBOH aTTeCTALMH
AKCHOMBI ~CTEPEOMETPUM U HX  CIEACTBHUSL.
[lapamnenpHOCTh  HPSMBIX, MNPSAMOM W IUIOCKOCTH.
CkpemuBaroiuecs MpsIMBIE. [TapamnensHOCTD
mockocTel. IleprnenauKyaspHOCT NPSAMOM U INIOCKOCTH.
TeopeMa 0 TpEX meprneHIUKYIApax. YToJI MEKIY IPIMOMN
U IUIOCKOCTBIO. JIByrpanHslii yroa. IleprnenaukyaspHOCTb
IIJIOCKOCTEM. MHOIOTpaHHUKHU: NapaJuIeICIIAIIe], IPU3MA,
nupaMuza, IUIOIAAu HUX IOBepxHOcTed. BekTopel B
npoctpanctBe. JleiictBuss Hax BekTopamu. CkalsipHOE
IIpOM3BENCHNE BeKTOpoB. IlunmHzap, KoHyc, map.
[1nomanu ux noBepxuoctel. OObEMBI Tell.
Hroro 204

IIpumepHoe cogep:raHue

KypcuBoMm o0003HaYeHBl IUIAKTHYECKHE EAMHUIBI, COOTBETCTBYIOUIME OJIOKY pe3yJIbTaTOB
«BBINTYCKHUK MTOJIyYUT BO3MOKHOCTh HAYUUTHCS.

Yri1y0/1eHHbIH YpOBeHb

Aure0dpa u HayaJIa aHAJIN3a

[ToBTOpenue. Pemenne 3anau ¢ UCMONBb30BAaHUEM CBOMCTB YHCEN U CUCTEM CUMCIIEHMS, JEIUMOCTH,
JIOJIE U 4YacTeil, MPOUEHTOB, MOAYJEH uncen. PeleHne 3ajad C MCMNOJb30BAHHEM CBOWMCTB CTENEHEW W
KOpHEH, MHOTOWIEHOB, IPe0Opa30BaHUNl MHOTOYJIEHOB M APOOHO-PALMOHAIBHBIX BbIpakeHUU. Pemenue
3aa4 ¢ MCIOJIb30BAaHUEM IpaJyCHOM Mepel yria. Moayne 4duciaa M ero cpoiicTBa. Pemenue 3amau Ha
JBI)KEHHE U COBMECTHYIO paldOTy, CMECH M CIUIaBbl C IOMOIIBIO JIMHEWHBIX, KBaJPaTHBIX M JPOOHO-
paloHaJIbHBIX YpaBHEHMM M HMX cucTeM. PerieHue 3a/ad ¢ MOMOIIBI0 YHCIOBBIX HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C OJHOM NEPEMEHHOM, ¢ MPUMEHEHUEM N300paKeHUS YUCIOBBIX MMPOMEKYTKOB. Pemenue 3agau

C MCII0JIb30BaHUEM YHUCIOBBIX (PYHKIUH 1 uX rpadukoB. Mcnoab3oBaHue CBOMCTB U ITpaMKOB JIMHEHHBIX U

KBaJpaTUYHBIX (YHKLIUH, 0OpaTHON NMPOMOPIHOHAIBHOCTH M (QyHKIMH Y =\/; . I'paduueckoe pemenue

ypaBHEHU U HepaBeHCTB. lcmonb3oBaHHWe omepanuil HaJd MHOXKECTBAMH U BBICKa3bIBaHUSIMHU.
Hcnonb30BaHne HEPaBEHCTB M CHUCTEM HEPABEHCTB C OJIHOM NMEPEMEHHOM, YMCIOBBIX MPOMEXKYTKOB, UX
oObenquHeHUH u nepeceueHui. IlpuMeHeHuWe mnpu peleHUH 3aJad CBOWCTB apU(PMETHUECKOW U
reOMETPHUECKON MPOTrpeccuu, CyMMHUPOBaHUSI OECKOHEUHON CXOIAIIENHCS TeOMETPUYECKOM MPOTPECCHH.
MHoxecTBa (YMCIOBBIE, Te€OMETpUYEeCKUX GUryp). XapakTepUCTHUYECKOE CBONCTBO, 3JIEMEHT

MHOXECTBA, IyCTOE, KOHEUHOE, 0eCKOHeUHOe MHOKecTBO. CriocoObl 3agaHusi MHOKeCTB [lomMHOXKeECTBO.



OTHOLIICHHUST TIPUHAJICKHOCTH, BKIIOYEHUA, paBeHCTBA. Onepaunuu Haj MHOXecTBamu. Kpyru Ounepa.
Koneunble 11 OecKkOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

WctrHHBIE W JOKHBIE BBICKA3bIBaHUS, OMEPALMKM HaJ BBICKA3BIBAHUSIMU. AneeOpa 6vlCKa3bl6AHULL.
CBsi3b BBICKA3bIBAaHUH C MHOXKeCTBaMU. KBaHTOPHI CYIIECTBOBAHUS U BCEOOIITHOCTH.

3akoHbl JOTUKU. OcHOBHble Jloeudeckue npasuia. PenieHne JOrMuecKkux 3aad ¢ MCMOJIb30BaHUEM
KpYyroB Diiiepa, 0CHOBHbIX 102U4eCKUX npasii.

YMmozakmtoueHuss. OO0CHOBaHUS U JOKA3aTEIbCTBO B MaTeMaTHKE. TeopeMbl. Buasl MaTeMaTHueCKUX
YTIBEpXKIACHHUH. Buosl dokazamenvcms. Mamemamuyeckan unoykyus. Ymeepicoenus: obpamuoe 0aHHOMY,
NPOMUBONOJIONCHOE, 0OpAMHOe NPOMUBONONONCHOMY OaHHoM). lIpu3HaK U CBOWCTBO, HEOOXOIUMBIE U
JOCTaTOYHBIE YCIIOBUSI.

Ocnosnass meopema apugmemuxy. Ocmamxu u cpaguenus. Anreopumm Eexnuoa. Kumaitickas
meopema 06 ocmamxax. Manas meopema Pepma. Q-uuHvle cucmemsl cuucienus. Pyuxkyus Junepa, 4ucio u
cymma denumenetl HAMYPAIbHO2O YUCIA.

Panuannas mepa yria, TpUrOHOMETPUYECKAsE OKPYKHOCTh. TpUroHoMeTpruueckue PyHKIUU YUCET U
yriaoB. DopMyiibl TPUBEACHUS, CIOXCHHS TPUTOHOMETPHUYECKUX (DYHKIUN, (GOPMYIbl IBOWHOTO H
MOJIOBUHHOTO aprymeHTa. [IpeoOpa3zoBaHue CyMMbl, Pa3HOCTH B NPOU3BEACHUE TPUTOHOMETPHUUECKUX
byHKIMH, 1 HA000POT.

Hynu ¢yHkunMu, mpoMexyTKH 3HAaKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombinee u HauMeHbIee

3HadeHune ¢QyHkuuu. [lepuoandeckne GyHKIMM M HaUMEHBIIUH nepuoa. YeTHble W HEYeTHBIE (DYHKIIHH.
Dynxyuu «OpobHas yacme yuciay Yy = {X} u «yenas yacmo yuciay» Y = [X] .

Tpuronomerpuueckue (GyHKIMH YUCIOBOrO aprymeHTta Y =COSX, Y =SinX, y=tgx, y=ctgXx.
CaoiicTBa ¥ rpaQ Ky TPUTOHOMETPUUYECKUX (DYHKIIHH.

OOpaTHble TpUTOHOMETpUYECKHME (YHKIIMM, WX TJaBHbIe 3HAYEHHS, CBOWCTBa U Tpaduku.
Tpuronomerpuueckue ypaBHeHUs. OTHOPOJIHbIE TPUTOHOMETPUUYECKHUE ypaBHEHHUA. Pelienne npocrermmx
TPUTOHOMETPUYECKUX HEPABEHCTB. [IpocTeliire CHCTEMBI TPUTOHOMETPUYECKUX YPABHEHUN.

Crenenb ¢ JEWCTBUTENBHBIM TOKa3aTelieM, CBOWcTBa creneHu. [IpocTeifimme mokas3aTelbHbIE

ypaBHEHUsI U HepaBeHCTBa. [lokazarensHas pyHKIuS 1 ee cBoicTBa U rpaduk. Yucno € u pynkmsa y =e*.

Jlorapudm, cpoiictBa norapudma. Jlecatuunplii W HarypaibHbI Jorapudm. IIpeoOpaszoBanue
norapu@muueckux BoipaxkeHuil. JlorapupmMuueckue ypaBHeHus 1 HepaBeHcTBa. Jlorapudmuueckas GyHKIus
U ee CBOWCTBA U rpaduk.

CrenenHast GyHKIMS U ee CBOHCTBA U Tpaduk. MppanmoHanbHble ypaBHEHHUS.

[lepBuuHble TPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4YMCceN. Jleticmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcrno conpsiocennvie uucna. Mooyns u apaymenm uucna. Tpuconomempuueckas ¢hopma
KOMNIIEKCHO20 yucaa. Pewenue ypasnenuil 6 KOMNIEKCHbIX YUCTAX.

Metox uHTEpBaJOB JJsl pelIeHust HepaBeHCTB. lIpeoOpazoBanusi TpagukoB (QYHKIUI: CHABH,

YMHOXKEHUE Ha YHUCIIO, OTPakK€HHWE OTHOCUTENIHLHO KOOPIMHATHBIX ocei. ['paduueckne MeTolbl perieHus



ypaBHEHUI M HEpaBEHCTB. PerneHue ypaBHEHHI M HEpaBEHCTB, COAEPXKALIUX MEPEMEHHYIO MOJ 3HAKOM
MOJTYJIS.

Cucrembl TOKa3aTEeNbHBIX, JIOTApUOMUUYECKUX U HUPPANUOHAIBHBIX ypaBHeHHMHA. CHCTEMBI
MOKa3aTeIbHBIX, JJOTapU(PMUUECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

B3auMHuo oOpaTtHbie GpyHKInu. ['paduku B3aiMHO 00paTHBIX (YHKITUH.

VYpaBHEHUSI, CHCTEMBI YPAaBHEHUH C MTapaMeTPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviute 2 cneyuanvhvlx 6uoos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpusooumvie muocounenvl. OCHOBHAs meopema ancedpbl.
Cummempuueckue mHozouneHsl. [lenouucientsie u yenr03HauHble MHO20UNEHbL.

Jluoghanmoswt ypasnenus. Llennvle Opoou. Teopema epma o cymme K8aopamos.

Cymmbl u psovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaudICeHUY OlICMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHoocecmsa Ha KOOPOUHAMHOU NIOCKOCT.

Hepaserncmeo Kowu—Byusaxkosckozo, nepasercmeo Hencena, nepasencmea o cpeoHux.

[Tonstue npenena ¢GpyHKIMH B Touke. [lonamue npedena ¢yukyuu 6 beckoneyHocmu. Acumnmomsi
epaguxa @ynxyuu. Cpasnenue 6ecKOHeuHO ManbiX U OeckoHeuno Oonvwux. HempepbIBHOCTh (YyHKIHU.
Cesoticmesa Henpepbigubix ¢hynxyuu. Teopema Betiepuwmpacca.

Huddepenumpyemocts Qynkuuu. IlpomsBognas ¢ynkumum B Touke. KacarenpHas k rpaduky
¢bynkuuu. ['eomerpuyeckuii 1 GU3NUIECKUN CMBICI TPOU3BOIHOMN. [Ipumenenue npoussooHou 6 ¢husuxe.
[TpouzBoankie snemenTapubix Gyukmuii. [Ipasuia quddepennnpoBanus.

Bropas npousBojHas, ee reoMeTprHuecKuil 1 (PU3NYECKHI CMBICII.

Touku skcTpemMyMa (MakcuMyma U MuHUMYyMa). MccnenoBanue sneMeHTapHbIX (PYHKIMA Ha TOYKU
IKCTpEeMyMa, HauOoJblllee W HAaUMEHbIee 3HAYCHHE C TIOMOIIbI0 MPOU3BOIHON. [locmpoenue epaguros
dyHxkyul ¢ nomowpio npoussoonvix. Illpumenenue npoussoOHol npu peweHuu 3aoay. Haxoorcoenue
IKCMPEeMyMO8 DYHKYUL HECKONbKUX NePEMEHHbLX.

[TepBooOpaznas. Heonpenenenuslii uaterpai. [leppooOpasHsie aneMeHTapHbIX QyHkimid. [lnomans
KpuBonMHeNHHOW Tpanenuu. ®opmyna Hreiorona-JlelOnuma. OnpeneneHHbI UHTErpal. Buiuucaenue
naowjaoel nI0CKux ueyp u 06vemos mes 8paujeHusi ¢ NOMOUbI0 UHmMe2pada..

Memoovl pewienusi YyHKYUOHATLHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpus

[ToBTOpenwue. Pemenne 3a1a4 ¢ HCTIOIBL30BaHUEM CBOMCTB (PUTYp Ha TUIOCKOCTH. Perenue 3a1aq Ha
JI0Ka3aTeJIbCTBO U MOCTPOCHUE KOHTpIpuMepoB. [IpuMeHeHne npocTelmux JIoruueckux npasui. Pemienne
3a/1ady C MCHOJb30BAaHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOIICHHH B MPSAMOYTOJBHBIX TPEYTrOJIbHUKAX,
q)aKTOB, CBA3aHHBIX C YCTBIPEXYTOJbHUKaAMHU. Pemenmne 3aa4 C HCIIOJIb30BAaHUEM CbaKTOB, CBA3aHHBIX C
OKpYXHOCTsIMU. Perienue 3ai1ay Ha M3MepeHUs! Ha IMJIOCKOCTH, BBIUYMCICHUS IJIMH U IUlomane. Pewenue

3a0ay ¢ nOMOUWbIO 6EKMOPO6 U KoopduHam.



Harnsgnas crepeomerpust. [Ipusma, napamienenunen, nupaMua, TETpadap.

OcHOBHBIE TOHSTHS T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM M CIEACTBHS U3 HHUX.
Ilonamue 06 axcuomamuueckom memooe.

Teopema Menenas ons mempasopa. llocTpoeHue ceuyeHU MHOTOTPAaHHHUKOB METOJOM CIIEIOB.
LenTtpansHoe npoekTupoBanue. [loctpoeHre ceueHnii MHOrOrpaHHUKOB METOI0M IPOEKIIUH.

CkpenuBarouecs npsiMble B IPOCTPAHCTBE. YTOJI MEXKAY HUMU. Memoovl HaxodxcoeHus paccmosHutl
MedHcOy CKpeuusaouuMucs nPsSIMbIMU.

TeopeMbl 0 DaApaIENBHOCTH MPAMBIX UM IUIOCKOCTEM B mpocrpaHcTee. [lapamiensbHoe
MIPOEKTUPOBAHUE U U300pakeHue puryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.

[leprieHAUKYIAPHOCTD MPSAMOW U IUIOCKOCTH. OpTOroHajgbHOE MNpOeKTHpoBaHHE. HakioHHbIE U
npoekiuu. TeopeMa o Tpex NeprneHauKyIsIpax.

Buowt mempasopos. Opmoyenmpuueckuti mempa’op, KAPKACHbIUL mMempal’dp, pPAa6HOSPAHHbIU
mempasop. IlpamoyzonvHolil mempasop. Meouarwvl u bumeouarvl mempas’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrostaus mexnay ¢urypamu B mpoctpancTtBe. OOmuUi NMEpIeHANKYISP IBYX CKPEIIMBAIOIINXCS
MPSIMBIX.

Yrael B mpocTtpancTBe. lleprneHaukynspHbie MIOCKOCTU. [110wadb Opmo2OHANbHOU NpOeKyulu.
Ilepnenouxynaproe ceuenue npusmol. Tpexepanuvili u mHozcocpanuwli yeon. Ceolicmea NIOCKUX Velos
MHo202pantnoz20 yena. Ceolicmea nioCKUX u 08yepaHHbIX Y2ll08 mpexspanHo2o yaia. Teopemvl KOCUHYCO8 U
CUHYCO8 0I5l MPexspanHo2o yaia.

Bunaelt MHOTOrpaHHUKOB. Pazgepmiu mHozocpanHuxa. Kpamuatiwue nymu Ha nogepxHocmu
MHO202PAHHUKA.

Teopema Diinepa. [paBunbHbIE MHOTOTPAHHUKH. /[60UICMBEHHOCMb NPABUILHBIX MHO2OZPAHHUKOS.

[Mpusma. I[lapamnenenunen. CpoicTBa mapaienenumnena. [IpsSMOyroapHBIN Mapayieenune.
Haknonnblie mpu3Mel.

[Tupamuna. Buasl nupaMu. DneMeHTh PaBUIbHON THUpaMubl. [TupamMuasl ¢ paBHOHAKIIOHEHHBIMU
pebpamu 1 rpaHsiIMU, UX OCHOBHBIE CBOMCTBA.

[Tnomaay moBepXHOCTEH MHOTOTPAHHUKOB.

Tena BpaieHus:: MUIUHAP, KOHYC, map u chepa. Cedenus: nuianHapa, kKoHyca u mapa. [llaposoit
CETMEHT, IIAapPOBOH CIIOM, MIApOBOM CeKTOP (KOHYC).

VYceuennas nmupaMuia U yCeUEHHBIN KOHYC.

Onemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMble W TUIOCKOCTH. BrimcanHble u omucaHHble cdepwl. Kacarowuecs cgepul.
Kombunayuu men epawenus.

BexTops! 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO0. YTOJ MEXIY BEKTOPaMHU.

CxkansapHoe Npou3BEICHUE.



VYpaBHenne Mmiockoctu. dopmyna paccTOSHHS MEXAYy TouykamHu. YpaBHeHHE chepbl. Dopmyna
paccmosnus om mouku 00 niockocmu. Cnocoovl 3a0anusi NPAMOU YPaGHeHUAMU.

Pewenue 3a0au u Ookazamenbcmeo meopem € NOMOWDBIO 6EKMOPO8 U MeMOOOM KOOPOUHAM.
Dnemenmsi 2eomempuu macc.

[Tonsitue o6bema. O6BEeMBbI MHOTOTpaHHUKOB. OO0BEMBI TEN BpalleHus. Axcuomvl ob6vema. Bvieoo
dopmyn 06vemMo8 npsAMOY201bHO20 napaienenunedd, nPusmMbl U nuUpamuovl. Popmyavl 0N HAXOHCOEHUS
o0bvema mempasopa. Teopemvl 06 omHoweHUAX 0OBLEMOS.

Ipunosicenuss unmezpana K 6bl4UCTEHUIO 00beM08 U nogepxHocmell men epaweHus. Ilnowaos
chepuueckozo nosica. Obvem waposoeo ciosi. llpumenenue 00veMos npu peuteHul 3a0au.

[Tnomans chepsl.

Paszeepmra yununopa u konyca. Ilnomaas MOBEpXHOCTH HWIMHIPA M KOHYCA.

KoMOuHaImu MHOTOTPAaHHUKOB ¥ TEJ1 BPAIICHHSI.

[Tono6ue B mpocTpanctBe. OTHOLIEHHE 0OBEMOB U IIOIIAJICH MOBEPXHOCTEH MOT0OHBIX (pUryp.

Heudicenuss 6 nmpocmpancmee:  NAPAUIETbHBINL  NEPEHOC,  CUMMempPUst  OMHOCUMETLHO — NIIOCKOCU,
YEHMPATbHAS. CUMMEMPUsl, NOBOPON OMHOCUMETLHO NPSMOLL.

Ilpeobpaszosanue noodobus, comomemus. Pewenue 3a0au Ha niockocmu ¢ UCHOIL30BAHUEM

cmepeomempudecKkux Memooos.

BeposiTHOCTH M CTATHCTUKA, JTIOTHKA, TeopHs rpa¢goB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TabIUIl U AUAarpaMM JAJisl IPEACTaBIEHUs TaHHBIX. Pemenue 3anad Ha
NIPUMEHEHHE ONMUCATENbHBIX XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPETHUX, HAUOOJBIIET0O U HAUMEHBIIETO
3HAYEHMs, pa3Maxa, AUCIEPCHM M CTAaHAAPTHOIO OTKJIIOHEHHs. BpluMcieHHMe 4YacTOT U BEPOSTHOCTEU
cOOBITUH. BpluncieHne BEpPOSTHOCTEM B ONBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU HCXOJAMH.
Hcnonb3oBaHne KOMOMHATOpPHUKHU. BpluncieHne BepoOsITHOCTEH HE3aBUCHMBIX cOObITHH. Vcmonb3oBaHue
(bopMyIIBI CIIOKEHHSI BEpOATHOCTEH, Auarpamm Difniepa, epeBa BeposiTHOCTe!, popmyiibl bepHysuiu.

Bepoamuocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmel.

VcenoBHas BeposaTHOCTh. [IpaBmiio ymHOXeHUsA BeposiTHOCTE. (Dopmyiia NOJHONW BEPOSITHOCTH.
®opmyina baiteca.

JluckpeTHble ciydaiiHble BETUYMHBI U pacnpenenenus. CoBMecTHbIE pacnpeenenus. Pactipenenenue
CyMMBI U IIPOU3BEICHUS HE3aBUCHUMBIX CIIy4alHBIX BEJIMYMH. MareMarudeckoe OXUIaHUE U JUCIEPCHUs
CIIy4allHOM BENMYHUHBI. MaTeMaTH4eCKOe OKUIAHNE U AUCTIIEPCHSI CYMMBI CITy4alHbIX BEJINYUH.

bunapHas cnydaiiHasg BenuuuHA, pacnpeaeineHne bepHymnu. I'eomerpudeckoe pacnpenesieHue.
brunoMuanbHOE pacnipesieNieHue U ero CBOMCTBa. [ unepeeomempuueckoe pacnpeoenerue u e2o c80lcmad.

HenpepeiBable cnydaiinble BenuyuHbl. [lmoTHOCTH BepoATHOCTH. @DYHKUUSA pacIpeneieHus.
PaBHOMEpHOE pactipeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempul.



Pacnpeoenenue I[lyaccona u eco npumenenue. HopmanbpHoe pacmupenenenue. Oynkmus Jlammaca.
[TapameTpsl HOpMaJIbHOTO pacnpenenenus. [Ipumeps! caydyallHbIX BETWYHH, MOJYMHEHHBIX HOPMAJIbHOMY
3aKOHY (IIOTPEIIHOCTh U3MEPEHUMN, POCT UeloBeKa). [lenmpanvras npedenvras meopema.

Hepasencmeo Yebvuuesa. Teopema Yebviuwesa u meopema bepuynnu. 3axon Ooavuux uucen.
Buibopounwiii memoo uzmepenus eeposmuocmeti. Pons 3akona 6onvuiux uucen 8 Hayke, npupooe u ooujecmae.

KoBapuanust aByx ciydaiiHpix BenuuuH. [loHsitHe o kosdduuuente xoppensuuu. COBMECTHbBIE
HAOJIOACHNUS ABYX CIIy4allHBIX BEIHUUH. Boibopounsiii kodgguyuenm xopperayuu. Jluneinas peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepusi u ee yYpogeHv 3uauumocmu. Illposepxa
npocmeuwux 2unomes. Imnupuieckue pacnpeoesenus U uUx C6sa3b ¢ MmeopemuyecKuMu pacnpeoeieHusimu.
Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuii. Huvekmuenuvie u cropvekmuguvle coomeemcmeus. buexkyuu.
Jluckpemnas nenpepoisnocmo. Ilpunyun Jupuxie.

Koouposanue. /[souunas 3anuco.

Ocnoguvie nouamusi meopuu 2epaghos. [epesvs. /lsouunoe Oepeso. Ceaznocmv. Komnonenmuol

ceasnocmu. Ilymu na epaghe. Diineposvi u I amuiomonosst nymu.

2. HpI/IMepﬂoe KOJIHY€CTBO KOHTPOJBHBIX U IPOBEPOIHBIX p360T

10 knace
®dopma/kiace 1 yeTBepTh | 2 yeTBepTh | 3 yerBepTh | 4 YeTBepTh | 3aron
KonrtposbHas padora 2 2 2 3 9
Agredpa
KonTtpoabHnas paGora 1 2 1 1 3)
reoMeTpust
11 knace
dopma/kirace 1 yerBepTh | 2 yeTBepTh | 3 YyeTBepTH | 4 YeTBepTh | 3aron
KontpoabHnas paéora 3 2 2 2 9
Agredpa
KonTtpoabHnas padora 1 - 1 1 3
reoMeTpust

3.Jlnanupyemblie pe3yJIbTaThl 0CBOCHHS POTPaAMMBbI

I[MPEAMETHBIE
(yrnyOneHHBIN yPOBEHD)

CucreMHO-TeopeTHYecKHe pPe3yJIbTaThl
BbInyCKHUK HAYYHTCSH
Jlig  ycremHoro MpoJOJDKEHUS O00pa30oBaHMS 10 CIEUMATBHOCTSAM, CBSI3AHHBIM C  MPHUKJIAJIHBIM
UCMOJIb30BAHUEM MAaTEeMaTUKU
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH



ﬂﬂ}l obecneyenus 603MONCHOCHU ycneuHozo npodozzofceHu}z 06p61308aHuﬂ no cneyualbHoCmAM, CEA3AHHbIM

C ocyuecmeienuem HayHHOIZ U UCCTIE008AMENbCKOU 0eSIMEIbHOCMU 6 00JIACMU MAMEMAMUKU U CMENCHBIX

HAayK

9J1eMeHThI TCOPUHU MHOKECTB U MaTeMaTH4eCKoil JJOruKH

BbInyCKHUK HAYy4YUTCS

CB000HO ONEpPUPOBATHS MOHATHIMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, IMOJIMHOKECTBO,
nepeceyeHune, 00beAMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBbIE MHOKECTBA HA KOOPIMHATHOM NPSMOH,
OTpE30K, UHTEPBAJL,

MIOJYUHTEPBaJl, IMPOMEXYTOK C BBIKOJOTOM TOUKOH, rpaduueckoe IMpeICcCTaBICHHE MHOXECTB Ha
KOOPJAMHATHOM MIOCKOCTH;

3a/1aBaTh MHOKECTBA MIEPEYUCICHUEM U XaPAKTEPUCTUYECKUM CBONCTBOM;

ONIEpUPOBATh MOHATHUAMH: YTBEPKICHHE, OTPULIAHUE YTBEPXKICHUSA, HCTUHHBIC M JIOXKHBIC
YTBEpKJEHUsI, IPUUHMHA, CIEICTBUE, YACTHBIN Cilydall 001IEro yTBep K 1eHHs, KOHTPIPUMED;
IIPOBEPSTH NIPUHAIIECKHOCTD DJIEMEHTAa MHOXKECTBY;

HaXO/UTh MepeceyeHne U 00beTUHEHNE MHOXECTB, B TOM YHCIE MPEICTaBICHHBIX Ipauyecku Ha
YUCJIOBOM MPSIMOM M HA KOOPAMHATHOM IIOCKOCTH;

IIPOBOJUTH JOKA3aTEIIbHbBIE PACCYKICHUS IS

000CHOBaHUS UCTHHHOCTH YTBEPKICHUH.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

HCIIOJIB30BATh YMCJIOBBIE MHOKECTBA HA KOOPJAMHATHOMN IIPSIMOM ¥ HA KOOPJAMHATHOM INIOCKOCTH AJISA
OIMCAaHUs PEATIBHBIX IPOLIECCOB U SIBICHUI;

IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS B CHTYalUsIX [IOBCETHEBHOM KU3HH, IIPU PELICHUH 33134 U3
IPYTUX IPEIMETOB

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

Locmuoicenue pezynemamos pazoena I1;
onepupoeamv NOHAMUEM Onpeoesenus, OCHOBHbIMU GUOAMU ONpeoeNeHUll, OCHOBHbLIMU BUOAMU
meopem;
NOHUMAMb CYMb KOCEEHHO20 OOKA3AMENbCMEA,
onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOMCECMBA,
NPUMEHAMb Memoo0 MaAmemMamuieckol UHOYKYUuu 015 Npo8e0eHUsl pacCyHcOeHUl U 00KA3amenbCms u
npu pewienuy 3a0ay.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
UCNOIb306AMb  MEOPEeMUKO-MHONCECMBEHHBIU  A3bIK U A3bIK JO2UKU 0N ONUCAHUS PeanbHblX
npoyeccos u A8NeHUll, NPU peueHuu 3a0ay Opyeux y4eOHvlx npeomemos
Yucja 1 BoIpaKeHHs

BbInycCKHUK HAY4YHTCS

CB00OHO OnepupoBaTh MOHATUSMU: HATypaJIbHOE YMCIIO, MHOXKECTBO HATYpaJIbHBIX YHCEl, IeJI0e
YHCI0, MHOXKECTBO ILIEJIBIX YHCelN, OOBIKHOBEHHAsi ApOOb, JAeCATHYHAs JpoOb, CMEIIaHHOE YHCIIO,
palOHaIbHOE YMCIIO0, MHOKECTBO PAllMOHATIBHBIX YUCEII, UPPALMOHAIBHOE YHCII0, KOPEHb CTETIEHU
n, JEHCTBUTEIBHOE YHUCIO, MHOYKECTBO JEHCTBUTEIBHBIX YHCEN, T€OMETPUYECKAss MHTEpPIpPETaLUs
HaTypaJIbHBIX, IENbIX, PAIIMOHATbHBIX, J€HCTBUTEIbHBIX YHCEN,

MOHUMATh U OOBSICHATH PA3HUILY MEKAY MO3ULIMOHHON U HETTO3UIIMOHHON CUCTEMaMU 3alHCH YHCET;
MEPEBOUTH YNCIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

JI0Ka3bplBaThb M MCIOJIb30BaThb NPU3HAKK JEIMMOCTH CYMMBbI M IPOM3BEJIEHUS IIPU BBINOJIHEHUU
BBIUHCIICHUI U peIlleHnH 3aay;

BBITIOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YHCEN C 3alaHHOM TOYHOCTBIO;
CpaBHMBATh JIEHCTBUTENIbHbIE YUCIIAa Pa3HBIMU CIIOCOOAMU;

YIOPSAI0YMBATD YHCIIA, 3aIMCaHHBIE B BUICOOBIKHOBEHHOM M IECTUYHOM qpo0u, yrcia, 3alucaHHble
C HCIIOJIb30BaHUEM aprU(METHUECKOTr0 KBaIpaTHOIO KOPHsI, KOPHEH cTeneHu OoJibiie 2;

Haxoauts HO/l u HOK pa3HbiMu crioco0amu 1 UCTI0JIb30BaTh UX MPH PELICHUH 3ajay;

BBITIOJTHATH BBIYMCIEHUS U MpeoOpa3oBaHUsl BBIPAKEHUHN, COAEpKAIUX JCHCTBUTENbHbIE YHCIIa, B
TOM YHCJI€ KOPHU HAaTypaJIbHBIX CTEIEHEN;

BBITIOJIHATH CTaHJapTHbIE TOKJIECTBEHHBIE npeoOpa3oBaHus TPUTOHOMETPUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPAIIMOHATILHBIX BBIPAXKEHUH.



B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:
BBITIOJIHATE ¥ OOBSICHITH CPaBHEHHE PE3YIIHTATOB

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH

Jlocmuoicenue pesynomamos pazoena I1;
€680000HO ONEPUPOBAMb YUCTOBLIMU MHOICECMBAMU NPU PEUUEHUU 3a0aH,
NOHUMAMb NPUYUHBL U OCHOBHbBLE UOEU PACULUPEHUS YUCTOBbIX MHONCECM B,
871a0emb OCHOBHbIMU NOHAMUAMY MeOPUU OeTUMOCIU NPU PeUleHUU CIMAHOAPMHbBIX 3a0ay
Memb 6a308vble NPEOCMABIeHUs. 0 MHONCECMBE KOMNIEKCHBIX YUCe]l;
€680600HO 8bINOIHAMb mooicoecmeenHvle npeobpazosanus MPULOHOMEMPUYECKUX,
Jlo2apughmuyeckux, CmeneHHulX GblpadiCeHull;
enadems opmynou bunoma Hetomona;,
NPUMEHAMb NPU peuteruu 3a0ay meopemy o aunetinom npeocmasienuu HO/;
npumensms npu peweHuu 3aoay Kumaiickyro meopemy 06 ocmamkax,
npumeHamv npu peutenuu 3a0aq Manyro meopemy @epma;
YMemby 8bINOIHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU CUCeEME CUUCTeHUS,
NpUMEHAMb NpU peuwleHuu 3a0ad MmeopemuKo- 4Uciosvle QYHKYUU: 4YUCio U cymma Oenumenetl,
@yuxyuio Ditnepa,
NpUMEHMb NPU peuterul 3a0ay yenuvie Opoou,
NPUMEHSAMb NPU PEUeHUU 3A0aY MHO2OUNEHbL C 0eliCIEUMEeNbHLIMU U YeblMU KOI@uyuenmamu,
gnadems NOHAMUAMU NPUBOOUMDIL U HENPUBOOUMDbLL MHO20YIEH U NPUMEHAMb UX NpU peuleHuu
3a0ay;
npumeHamv npu peutenuu 3a0a4 OCHO8HYI0 meopemy aneeopul;
NPpUMEHAMb NpU  peuwleHuu 3a0ay npocmeviiue @OYHKYUU KOMNIEKCHOU NePeMeHHOU KAk
2eomempuieckue npeobpazoeansl
YpaBHeHUs 1 HEPABEHCTBA

BbInyCKHUK Hay4YuTCs

CB0oOOIHO oOmepupoBaTh MOHATUSMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YpaBHEHHUS U
HEPAaBEHCTBA, YPAaBHEHUE, SIBIISIFOIIEECS CIIEICTBUEM APYroro ypaBHEHUS, ypaBHEHMsI, pABHOCHUJIbHBIE
Ha MHO>KECTBE, PAaBHOCHJIbHBIE MPE00pa30BaHMsl ypaBHEHMIA;

pelaTh pa3Hble BUJIbl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCII€ HEKOTOpbIE ypaBHEHUs 3-
it u 4-11 crenenel, APoOHO- pallMOHANBHBIE U UPPALIMOHAIILHEIE,

OBJIaJIETh OCHOBHBIMHU THUIIAMHU IOKa3aTEJbHBIX, JOTapU(PMHUUECKUX, HPPALUOHAIBHBIX, CTENEHHBIX
YpaBHEHUH U HEPABEHCTB U CTAaHAAPTHBIMU METOJAAMH UX PEHICHUI U IPUMEHSTh

WX TIpU PELICHUH 3a]1aY;

IIPUMEHSTh TeopeMy be3y K pelieHnio ypaBHEHMI;

MIPUMEHSTh TeopeMy BueTa [1st perieHrs HeKOTOPBIX YpaBHEHUI CTEIIEHH BBIILE BTOPOIA;

MMOHUMATh CMBICJI TEOPEM O PAaBHOCUIILHBIX U HEPABHOCHIIBHBIX MPe0Opa30BaHUSAX YPAaBHEHHH U yMETh
UX JIOKa3bIBaTh;

BJIaJIeTh METOJJaMU PELICHUs] YPAaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METO/ PELICHHUs
1 000CHOBBIBaTh CBOW BBIOOD;

UCIOJIb30BAaTh METOJ MHTEPBAJIOB JUUIsl PEIICHUsI HEPABEHCTB, B TOM YHCJe IPOOHO-PAMOHATBHBIX U
BKJIIOYAIOIIUX B ce€0s1 MppallOHAIbHbBIE BBIPAXKEHUS,

pemaTh anredpanyecKkue ypaBHEHHUs 1 HEPAaBEHCTBA U UX CHUCTEMBI C ITapaMeTpaMu

anredpanveckuM U rpapuueckuM MeToamMu;

BJIAJIETh Pa3HBIMU METOJIaMH JI0KA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA HA TNIOCKOCTH, 33/1aBaéMble YPaBHEHUSIMH, HEPAaBEHCTBAMH U UX CUCTEMaMU;
cBOOO/JIHO HCIOJIB30BaTh TOXKIECTBEHHbIE MPEeoOpa3oBaHUs MPHU PEHICHUH YPaBHEHUH U CHUCTEM
ypaBHEHUH

B noeceoneenoit scuznu u npu uzyuenuu Opy2ux npeomemaos:

COCTaBJIATh U pellaTh YpPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI MPU PEIICHUH 337a4 APYTUX YUSOHBIX
IIPEIMETOB;

BBITIOJTHATH OLIEHKY MPaBIONO00uUs Pe3yIbTaTOB, OTy4aeMbIX



MIPH PEIICHUN PAa3INYHbl ypaBHEHUH, HEPABEHCTB M UX CHCTEM IIPH PEIICHUU 3a7a4 APYTUX YIeOHBIX
MIPEIMETOB;

COCTaBJATh M pEIIaTh ypaBHEHUS W HEPABEHCTBA C MapaMeTpaMd TpPHU PEIICHUU 3a7ad APYTrux
y4eOHBIX IPEIMETOB;

COCTaBJIATh YpaBHEHHE, HEPABCHCTBO WIIM UX CHCTEMY, OMHCHIBAIONIUE PEATbHYIO CHUTYAIUI0 WU
MPUKJIAIHYIO 33/1a4y, HHTEPIPETUPOBAThH NOTyYECHHbIE PE3YIIbTATHI;

MCIOJIb30BaTh IPOTPAMMHBIC CPEJICTBA MIPU PEIICHUH OTICIIBHBIX KJIACCOB YPABHCHU U HEPABCHCTB
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA

Locmuosicenue pezynomamos pazoena 11;

CB80000HO onpeodensimb Mun U blOUPaAmb Memoo peueHus NOKA3AMeNbHbIX U J102apUu@MuuecKux
VPAasHeHuli U HepagseHcme, UPPAYUOHANbHBIX YPAGHEHUU U HEPABEHCME, MPUSOHOMEMPUYECKUX
VPasHeHUll U HepageHcma, Ux CUCIeEM,

€80000HO pewlams cucmembl TUHEUHbIX YPAGHEHU,

peuiams 0OCHOBHble MUNbl YPAGHEHUU U HePABEHCME ¢ NAPAMEMPaAMU,

npUMeHAmb npu peuwienuu 3a0a4 Hepagencmea Kowu — Byuaxoseckozo, bepnynnu,

umems npedcmasgierue 0 HepaseHCmMeax Mexcoy cpeOHUMU CeneHHbIMU

DOyHKUNH

BbINyCKHUK HAYYHTCS

Brnaners NOHATUSAMU: 3aBUCUMOCTbh BEIMYUH, (YHKLHUS, apryMEHT U 3HaYeHHEe (PYHKIUH, 00JIacTh
OTIpeJIeJICHUs] 1 MHOXKECTBO 3HA4eHWH (YHKIMH, TpapuK 3aBHCUMOCTH, Tpaduk (yHKIWU, HYIH
byHKIUY,

[IpoMexyTKHM 3HAKOIOCTOSIHCTBA, BO3PACTaHUE HA YMCIOBOM IPOMEKYTKE, YObIBAHUE HA YUCIOBOM
IIPOMEXYTKe, HaumOoiblliee W HauMEHblee 3HaueHHe (YHKIMM Ha YUCIOBOM IPOMEXKYTKE,
nepuonveckast QyHKIUs, IEPUOI, YeTHAS U HeYeTHAs (PYHKIMH; yMETh PUMEHSTh STH TOHSATHS TIPU
peLIeHNH 3a]1a4;

BJIQJICTh TIOHSATHEM CTETICHHAs! (PYHKIIHS; CTPOUTH €€ IpauK U yMETh TPUMEHSTh CBOMCTBA CTETIEHHON
(GYHKLIMU TpU peLIeHUH 3a1a4;

BJIa/IETh IIOHATUSAMH MOKa3aTeNbHask PYHKIMS, SKCIIOHEHTA; CTPOUTDH UX TpapUKU U YMETh IPUMEHATh
CBOMCTBA MOKa3aTeNIbHON (DYHKIIMHU IPU PEIICHUH 3a/1a4;

BJIa/IETh MOHATHEM Jorapudmuueckas GyHKIUSA; CTPOUTH €€ rpaduK U YMETb

MPUMEHSATH CBOICTBA TorapupMuyeckoil GyHKIMU NP pEIICHUH 3a1a4;

BJIa/IETh TOHATHUSMU TPUTOHOMETpUYECKHE (DYHKLHHU; CTPOUTHh MX TpapUKU M yMETh NPUMEHATH
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMIA IPU PEIIeHUH 3a/1a4;

BJIa/IETh MOHATHEM OOpaTHasi PYHKIMS; IPUMEHSATh 3TO MOHATHE NPU PEILICHUH 3a]a4;

MPUMEHSATH MIPH PELLICHUH 337a4 CBOMCTBA (DYHKIIM: YETHOCTh, IEPUOAUYHOCTD, OTPAHUYEHHOCTb;
MPUMEHSITH [P PEIICHNUH 3a]a4 Ipeo0pa3oBaHus rpaduKkoB pyHKINMT;

BJaJIeTh TIOHATHUSMHU YHUCIOBas IMOCJIEN0BATEIbHOCTb, apupMeTHUecKass M TeoMeTpHuecKas
MIPOrpeccusi;

IPUMEHATh TNPH PEHICEHUH 337a4 CBOMCTBA M MpPHU3HAKM apU(PMETUYECKOH M TIeoMeTpUdecKoin
MIPOrPECCUI.

B noeceoneenoi scuznu u npu uzyueHuu Opy2ux yueoHvlx npeomemos.

OTIpeeNATh MO rpaguKaM U MCHOJIb30BaTh ISl PELEHUS NMPUKIAJAHBIX 3a7ad CBOWCTBA peabHBIX
MIPOIIECCOB M 3aBUCHUMOCTEH (HAMOOJIbIIMEe U HAaUMEHbIINE 3HAYCHHS, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKH Mepernda, nepuoj u T.11.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAaKTUYECKON CUTYalUy;.

OTpeeNATh MO rpaguKaM MpOoCTEeUIINe XapaKTePUCTUKU MEPHUOJUYECKUX MPOIIECCOB B OMOJIOTHUH,
9KOHOMHMKE, MY3bIKE, PaAMOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

Jocmuoicenue pezynoemamos pazoena I1;
gnadems NOHAMUEM ACUMNINOMbL U YMEMb €20 NPUMEHAMb NPU peuleHuU 3a0a4;
NPUMEHAMb MemoObl peueHus npocmetiuux ou@doepeHyuanvHbvlx ypasHeHull nepeoeo U 6mopozo
nopsoKos
DJIeMeHThl MAaTeMATHYeCKOr0 aHAIH3A



BbINyCKHUK HAYYHTCS

BJIa[[eTB IIOHATUEM 6€CKOHC‘-IHO Y6BIBaIOH_Ia}I reoMETpruICCKas MmporpecCud 1 yMmeTb NpUMCHATL €ro
MIPH PELICHUH 3a71ay;

IIPUMEHATD I PELIECHNS 3a4a4 TEOPUIO IIPEIEIIOB;

BJIQJICTh OHATUSMH OECKOHEUHO OOJIbIIMe U OECKOHEYHO MAJIbIe YHCIIOBBIC IMOCIEI0BATEILHOCTH U
YMETh CpaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEUHO MaJIbIe MOCIIeI0BaTEIbHOCTH;

BJIQJICTh MOHITUSMU: TIPOU3BOHAS (DYHKIIMH B TOUYKE, TPOU3BOIHAS (PYHKIINY;

BBIUUCIIATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIMIA U MX KOMOMHALINH;

uccleIoBaTh (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI;

CTPOUTH TPaPUKH U MPUMEHATH K PEUICHHUIO 33][a4, B TOM YHCJIE C TTapaMeTPOM;

BJIQJICTh MMOHITHUEM KacaTelbHas K TpapuKy QYHKIIMA U YMETh IPUMEHSTh €T0 IIPU PEIICHUH 3a/1a4;
BJIJIETh MOHATUSAMU TepBOOOpa3Hast (PyHKIIHS, OTIpeIeIeHHbI HHTETPaL;

npUMEHSTh TeopemMy HproToHa—JIeiiOHMIIa U ee CIICACTBUS ISl PEIICHUS 3a/1a4.

B noeceoneenoii scuznu u npu uzyueHuu Opy2ux yueoHvlx npeomemaos:

pemaTh MPUKIAJAHBIC 337]aud W3 OWOJOTHH, (U3UKH, XMMHUH, SKOHOMHUKH M JAPYIHX IMPEIAMETOB,
CBSI3aHHBIE C UCCIICIOBAHMEM XapaKTEPUCTHK MPOIECCOB;

UHTEPIPETHUPOBATH MOJIYYCHHBIC PE3YIIbTATHI

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

Locmuoicenue pezynemamos pazoena I1;
Cc80000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYEcKo20 aHAIU3a ONsl BblYUCTEeHUs
NPOU3BOOHBIX PYHKYUU OOHOU NepeMeHHOU;
CB0D0OHO NPUMEHAMb aAnnapam Mamemamuiecko20 aHauu3a O0as UCCIe008aHUsl (QYHKYUU U
nocmpoenus 2pagpukos, 8 Mom Yucie UcCied08anus Had 8bINYKIOCHb,
onepuposams NOHAMUEM NeP8O0OPA3HOL PYHKYUU 05 peuleHuss 3a0a4,
081a0emb OCHOBHbIMU c8edenusmu 00 unmezpane Hvromona—J/leibnuya u e2o npocmetiuiux
NPUMEHEHUSX;
onepuposamv 8 CMAHOAPMHBIX CUMYAYUSX NPOUIBOOHLIMU BbLCULUX NOPAOKO8;
YyMemsb NPUMEHAMb NPU peuleHuU 3a0a4 C80UCMBa HenpepbleHbIX (YHKYULL
YyMemb NpUMeHAmMb Npu peulenuu 3a0a4 meopemsl Bellepumpacca,
yMemyb  8bINOJHAML NPUOIUINCEHHBIE GbIYUCTEHUS. (MemOoObl peuleHUus YPAaeHeHUll, BblYUCTIeHUs
onpeoeneHH020 uHme2pana);
YyMemsb NPUMEHAMb NPUNONHCEHUE NPOU3BOOHOU U ONPEOeNeHHO020 UHMeSpald K peuleHuro 3aoad
ecmecmeo3Hanusl,
gnadems NOHAMUSIMU BMOPAsL NPOU3BOOHASL, BLINYKIOCHb 2pauKra GYHKYUU U yMems Ucciedosams
@YHKYUIO HA BBINYKIOCHD

CTaTHCTHKA U TeOPHUs BEPOSITHOCTEH, TJOrMKa U KOMOMHATOPUKA

BbInycCKHUK HAY4YHTCSH

OnepupoBarh OCHOBHBIMH OIHUCATEILHBIMH XapaKTEPUCTHKAMHU YHCIOBOTO HA0OOpa, MOHSTHEM
reHepaibHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee;

OIIEPUPOBATH MOHATHSAMH: YaCTOTa U BEPOSITHOCTH COOBITHS, CyMMa U MPOU3BEIACHUE BEPOSTHOCTEH,
BBIYHCTISTH BEPOSTHOCTU COOBITUN HA OCHOBE MOJICUETA YMCIIa UCXOJIOB;

BJIQJICTh OCHOBHBIMH ITOHSATHUSAMH KOMOHMHATOPUKH W YMETh WX MIPUMEHSATH NIPH PEIICHUH 3a/1a4;
HMMETh TpeICTaBIeHnEe 00 OCHOBaX TEOPUU BEPOSITHOCTEI;

UMETh TIPEJICTABICHHUE O JUCKPETHBIX M HETIPEPHIBHBIX CIIYYaHBIX BEIMYMHAX W pacIpeIelICHUsIX, O
HE3aBHCUMOCTH CITy4ailHBIX BEJIUYUH;

MMETh TIPEJICTABIICHUE O MaTEMATHYEeCKOM OXKUJIaHUH U JUCTICPCUH CITYIalHBIX BEJTUYHH;

MMETh TPEJICTABICHNE O COBMECTHBIX PACTIPEICIICHUSIX CIyYalHBIX BEIMYUH;

MMOHMMATh CYTh 3aKOHA OOJIBIITNX YHCEN M BEIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;

MMETh TPEJCTABICHUE O HOPMAILHOM PACHpeeIeHHd W MpHUMepax HOPMalbHO paclpeielieHHBIX
CIIyYaHBIX BEJIUYMH;

HMMETh TPEJICTABICHUE O KOPPETSAIUH CIyJYalfHbIX BEIMYHUH.

B noeceonesnoii ycuznu u npu uzyueHuu opyzux npeomemos.

BBIYMCIISITH WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;

BBIOMPATH METOBI TIOJIXOISIIETO MPEACTABICHUS i 00paOOTKH JTaHHBIX



BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS

Jlocmuoicenue pesynomamos pazoena 11
umemyb npedcmasieHue o0 YeHMpaibHoU NPedebHol meopeme;
umems npedcmasiienue o0 8b100POUHOM KOIDDuyuenme Koppersiyuu u IUHeUHOl pecpeccul;
umMemyv npeocmasiienue 0 CMmamucmuyecKux 2Uunome3ax u nposepke Cmamucmu4yeckol 2unomessl, 0
cmamucmuke Kpumepus U ee ypoeHe 3HAUUMOCHIU;
umemyv npedcmasieHue o Ce:A3U IMNUPULECKUX U MeopemuUyecKux pacnpeoeieHu;
umMems npedcmasieHue 0 KOOUposaHuu, 080UYHOU 3anucu, 080UUHOM depese;
871a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2pados (epag, eepuiuna, pebpo, cmenensb 8epuitHbl, NYMb
8 epaghe) u ymemsv NPUMEHAMb UX NPU PEULEHUU 3A0aY,
umemyb npedcmasieHue o 0epesvbax U ymems NpUMeHamMb NpU peuleHuu 3a0a4;
61a0emv NOHAMUEM CEAZHOCMb U YMEMb NPUMEHAMb KOMHIOHEHMbl C8A3HOCMU NPU PeuleHUuU 3a0ay;
yMemb 0CYWecmesisams nymu no peopam, oo6xoouvl pebep u eepuiut epagha,
umems npedcmasieHue 00 UNePo8OM U 2AMUTLINOHOBOM NYMU, UMEMb NPEOCmasieHue 0 mpyoOHOCU
3a0ayu HAX0AHCOEHUSL 2AMUNLINOHOB8A NYMU,
8n1adems NOHAMUAMU KOHEUHble U CHeMHble MHONCECMBA U YMemb UX NPUMEHAMb NPU pelteHUul 3a0a4,
yMemsb NPUMEHAMb Memoo0 MamemMamudeckou UHOYKYUuu,
yMemsb npUMeHAmMb NpuHYyun JJupuxie npu peuienuu 3a0a4
TexcToBbI€E 3aHa4N

BbINyCKHUK HAYYHTCS

Pemiate pazHble 3a/jauu NOBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBHUE 3aJla4M, BHIOMPATh ONTHUMAJIbHBII METOJl pEelIeHUs 3aJayu, paccMaTpuBas
pa3IUYHbIC METO/IBI;

CTPOUTH MOJIEJIb PELLIEHUS 3a]auu, IPOBOIUTH JOKA3aTeNbHbIE PACCYXKICHUS [IPU PELICHUHN 33]1auH;
pewmath 3a1auM, TpeOyrouue nepedopa BapHAHTOB, NMPOBEPKU YCIOBUIl, BHIOOpa ONTUMAIbHOIO
pe3yibTara;

aHAJIM3UPOBATh U UHTEPIIPETUPOBATH MOJYUYEHHbIE PELICHHUS B KOHTEKCTE YCIOBUS 3aa4M, BEIOUPATh
pelIeHuns, He MPOTUBOPEYaIlle KOHTEKCTY;

NIEPEBOIUTH MPH PELICHUHN 337a4l HH(POPMAILIMIO U3 OJHON (OPMBI 3alUCH B JAPYTYI0, UCTIONb3YS MPU
HEO0OXOJIMMOCTH CXEMBbI, TaOJIHIIbI, TPAQUKH, TUArPAMMBI.

B noeceonesnoii ycusnu u npu uzyuenuu opyeux npeomemos:

peliaTh NPAKTHYCCKUEC 3aJa9U U 3aaa4U U3 APYTUX NpEaAMCTOB

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTBCHA

JocTtuxenne pe3ynbTaToB pasaena 1
I'eomerpus

BbInyCKHUK HAYYHTCS

Bragers reoMeTpUYeCKMMHU IOHATHUSAMHU IIpU PEIICHMM 3a4a4 U IMPOBEICHUUM MAaTEeMAaTHYECKUX
pacCyXJIeHNH;

CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUsI F€OMETPUUECKUX (UTYp, BBIIBUIATh TMIIOTE3BI O
HOBBIX CBOMCTBaxX M MpH3HAKaX IeOMETpUUYECKUX (UTyp U OOOCHOBBIBATH WJIM OIPOBEPraTh MX,
0000111aTh WM KOHKPETU3UPOBATH PE3yJIbTAaThl HA HOBBIX Kilaccax (UTyp, MPOBOJIUTH B HECIOXKHBIX
Cllydasx KjJacCU(PHUKaIuio (GUryp 1Mo pa3InyHbIM OCHOBAHUSM;

UCCIIeIOBaTh YEPTEX M, BKJIOYas KOMOMHanuu GUryp, u3BIeKaTb, HMHTEPIPETUPOBATh U
peoOpa3oBbIBaTh NHGOPMAIUIO, IPECTABICHHYIO Ha YepTexax;

peuaTs 3aa4i FeOMETPUIECKOT0 COAEPKAHNS, B TOM YHCIIE B CUTyalUsIX, KOT1a AJITOPUTM pELICHUS
HC CJICAYCT ABHO U3 YCJIOBHUSA, BBINIOJIHATH HGO6XO}II/IMI)IC IJi1 peIICHUA 3aadi OOIIOJTHHUTCIBHBIC
MOCTPOEHHMSI, UCCIIE0BATh BO3MOKHOCTh IPUMEHEHUS TeopeM U (hopMyJT JUIsl pellieHHs 3a1a4;

yMETb (POPMYIUPOBATH U 1I0KA3bIBATh T€OMETPUUECKUE YTBEPKICHUS;

BJIAJIETh NIOHATUSAMHU CTEPEOMETPUH: IIPU3Ma, MTapajuIeICUIIe]l, TUPAMUAA, TETPadap;

HUMCETHh NPCACTAaBJICHUA 00 akcruoMax CTEPCOMETPHHU U CICACTBUAX U3 HUX U YMCTD IIPUMCHSATH UX IIPHU
pelIeHnN 3a/1ay;

YMETb CTPOUTH CEYEHUsT MHOIOTPAaHHUKOB C UCIIOJIb30BAHUEM Pa3JIMYHBIX METOAOB, B TOM YHUCIE U
METOJIa CIIEIIOB;



HUMETh NPEJCTaBICHUE O CKPEILMBAIOIIMXCS NPSAMBIX B MPOCTPAHCTBE M yYMETh HAaXOIUTh Yroil U
paccTosTHUE MEXIY HUMU;

IIPUMEHSTh TEOPEMBI O MAPAIEIBHOCTH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE IIPH PELICHUH 33a4;
YMETb IPUMEHSATH NapaiieIbHOe MPOSKTUPOBAHUE AJI U300paXKeHUs PUTYP;

YMETb IPUMEHSATH NEPIEHAUKYIIPHOCTH MPSAMOM U MJIOCKOCTH MPU PELIEHUU 3a/1a4;

BJIAJIETh MOHATHUSMHU OPTOrOHAJILHOE TPOEKTUPOBAHUE, HAKIIOHHBIE U UX ITPOCKIUHU, YMETh IPUMEHSATh
TEOpEMY O TpeX MEPHEHAUKYISIpax MpU PELICHUH 3a/1ay;

BJIQ/IETh MOHATUSIMH PACCTOSIHUE MEXY (pUrypamu B IpOCTPaHCTBE, OOIMIUNA NEPICHIUKYIIAP

JBYX CKPEILMBAKOLIUXCS MPSAMBIX U YMETh IIPUMEHATh UX IIPU PEIICHUM 3a1a4;

BJIa/IETh IOHATHUEM YTOJl MEKY IPSIMOM U MJIOCKOCTBIO U YMETh IPUMEHSTH €r0 IPU PELICHUH 3a/1a4;
BJIQJICTh MOHSTUSIMU JIBYTPAHHBIN YTOJI, yTOJI MEXAY TUIOCKOCTSIMHU, MEPIEHIUKYIISIPHBIC TNIOCKOCTH U
YMETb IPUMEHSATH UX MIPU PEIICHUU 3a7a4;

BJIQJICTh TOHATUSMU MPU3Ma, MapajlieNienuIie]] U MPUMEHSATh CBOMCTBA Mapajuiejenunesaa npu
pElIeHUH 3a]1aY;

BJIQJIETh TOHSATHEM IIPSIMOYTOJIbHBIN NapaJlieenue ] U MPUMEHSTh €T0 P PELICHUH 3a/1a4;
BIIQ/IETh MOHATHSIMH MMUPAMUJIA, BUABI TUPAMU/I, SJI€MEHTHI PABUILHON MUPAMUJIBI U YMETh
MPUMEHATH UX TIPHU PELICHUU 33]1a4;

HMMETH MPEJCTABICHUE O TeopeMe Dijiepa, MPaBUIbHBIX MHOTOTPAaHHUKAX;

BJIAJICTh TTOHATHEM TUIOMIA/IN MIOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSTH €TI0 P PEIICHUN
3anauy;

BJIQJICTh MOHATUSIMH TeJa BpalieHus (UINHAP, KOHYC, Iap U cdepa), UX CEUSHHs U YMETh IPUMEHSITh
UX TIPU PEUICHUH 33]1aY;

BJIQJICTh IOHATUSMHU KacaTelbHbIE MPSIMbIE U TJIOCKOCTU U YMETh MPUMEHSTH U3 TIPHU PEIICHUH 3a/1a4;
HMMETh MPEICTaBICHHUS O BIUCAHHBIX M OMHMCAHHBIX chepax M yMeTh MPUMEHSITh UX MPU PEIICHUU
3ajady;

BIIA/IETh OHATUAMU 00BbEM, 00BEMbI MHOTOIPaHHUKOB, T€JI BPAIlleHUs U TPUMEHSATD UX MPU PEIICHUN
3ajady;

MMETh MpeACTaBICHUE O Pa3BePTKE MIJIMHIPA U KOHYCa, ITOMIAAN TOBEPXHOCTH IIMIIMHPA U KOHYCa,
YMETh MIPUMEHSATH UX TIPH PEUICHUH 3a]1a4;

HMMETh MPEeJICTaBICHUE O MJIoMaau chepbl U yMETh TPUMEHSTDH €ro IPH PEIIeHUH 3aa4;

YMETh peliaTh 3a7a4i Ha KOMOMHAIIM MHOTOTPAHHUKOB U TEJ BPAIICHUS;

MMETh MpeICTaBIeHHE O MOAOONH B IPOCTPAHCTBE M YMETh PEIlaTh 33/1a4d Ha OTHOIIEHHE 00BEMOB
Y TUJIOMIAJIeH TOBEPXHOCTEHN MOI00HBIX (UTYP.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

COCTaBJISITh C HCIOJB30BAaHUEM CBOWCTB T€OMETPUUYECKHX (PUTYpP MaTeMATHUYECKHE MOJICIH IS
penieHus 3a/1a4 IPaKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX AUCIUIUIMH, UCCIEA0BaTh
MOJTyYEHHBIE MOJIETH ¥ HHTEPIIPETUPOBATH PE3YJIbTAT

BLIHyCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYUTBCHA

Hmemv npeocmasnenue 06 akCuoMamuyeckom memooe,

811a0emsb NOHAMUEM 2eOMEeMPUYecKue Mecma moyek 6 NPOCMpPAHCmee U ymMems NpUMeHsIms ux OJist
pewenus 3a0ay;

yMemyb NpUMeHamMb OJisl peuletust 3a0ay C80LUCmMEa NIOCKUX U 08Y2PAHHBIX V2ll08, MPexepanHo2o yaid,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXePaAHHO20 Veld,

gnadems NOHAMUEM NEPNEeHOUKVIAPHOE CeyeHue Npusmvl U yMemb NPUMEHAMb e20 Npu peuleHuu
3a0ay;

umemsv npedcmasieHue 0 080UCMBEHHOCMU NPABUTbHBIX MHO20CPDAHHUKOB,

enadems NOHAMUSAMU YEHMPAIbHOE U NAPALIeNIbHOe NPOEeKMUPOSAHUe U NPUMEHAMb UX npu
NOCMPOeHUU CeYeHULl MHO20CPAHHUKO8 MeMOOOM NPOEKYULL,

umMemv npeocmaegieHue O paszsepmKe MHOCOSPAHHUKA U KpamuauuieM Nymu HAd NO8epXHOCU
MHO202PAHHUKA,

umemv npedcmaesieHue 0 KOHU4eCKUx ceyeHusix,

umMemyv npedcmasieHue 0 Kacarowuxcs cepax u Komounayuu mesi 8pawjeHus u ymems npumMeHsms
UX npu peutenuu 3a0a4;

NPUMEHAMb NPU Peuenuu 3a0a4 GoOpMyIy paccmosiius Om mo4ku 00 NIOCKOCMU;



81a0emsb PazHbiMu CHOCobamu 3a0anus NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb NPU peuleHuu
3a0avy;
NPUMEHAMb HpU peuleHuu 3a0ay U O00KA3amenbcmee meopem 6eKMOPHbll Memood U Memoo
KOOpOuHam;
umems npedcmasienue 06 akcuomax oovema,
npumensimo  opmynvl  00bEMO8 HPAMOY2OIbHO20 NAPANIeNenunedd, npusmMvl U NUPAMUODL,
mempa’opa npu peuleHuu 3a0ay;
npUMeHsIMmb meopemvl 00 OMHOUWEHUSIX 00bEMO8 NPU peuleHUul 3a0ay;
NPUMEHAMb UHMeSPAan O BbIYUCTEHU 00beMO8 U NOGEePXHOCMeEU Mmel 8PAUjeHUs], BbIYUCTEHUS]
naowaou cghepureckozo nosca u 00vema wapo8oco Ciosi;
UMemsb npeocmasieHue 0 OBUNCEHUAX 6 NPOCMPAHCMBEe. NAPALIeIbHOM NepeHoce, CUMMEmpUun
OMHOCUMENbHO  NJIOCKOCMU, YEHMPAIbHOU CUMMEmpuu, Nno8opome OMHOCUMENbHO NPIMOl,
BUHMOBOU CUMMEMPUU, YMEMb NPUMEHAMb UX NPU PEeUeHUU 3A0ay,
umems npedcmasiienue 0 nIoWaou OPMo2OHAILHOU NPOEKYUU,
umems npedcmasgierHue 0 mpexepanHom U MHO20SPAHHOM Yaiie U NPUMEHSIMb CGOUCMBA NIOCKUX Y208
MHO202PAHHO20 Yeld NPu PeueHuu 3a0ay,
umemsv npeocmasiienus 0 npeobpazosanuu nooodus, oMOMemuu U ymMemv NPUMEHAMb UX Npu
peuenuu 3a0ay;
yMemb peuams 3a0ayu Ha NI0CKOCU Memoodmu cmepeomempuu,
yMemb NPUMeHsImMb QOopMYibl 00beM08 NpuU peueHuu 3a0ay

BekTOopbI 1 KOOPAUHATHI B MPOCTPAHCTBE

BbInyCKHUK Hay4YuTCs

Bragets moHATHAME BEKTOPHI U UX KOOPAHHATHI;

YMETb BBITIOJHSATH ONEpaIii HaJl BEKTOPaMU;

HCIIO0JIh30BaTh CKAISIPHOE TIPOU3BECHUE BEKTOPOB MPH PEIIICHUU 33]1a4;

MIPUMEHSTh YPaBHEHHE IJIOCKOCTH, (POPMYIy PACCTOSIHHS MEXIY TOUYKaMH, YpaBHEHHE c(epsl mpu
pelIeHuu 3a/1ay;

MIPUMEHSITh BEKTOPBI U METOJ KOOPJIUHAT B MPOCTPAHCTBE MPHU PELICHUH 33124

BLIHyCKHl/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHCH

Locmuoicenue pezynemamos pazoena II;

Haxooums 0Ovem napaiieienunedd u mempal’opd, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,

3a0a8ams NPAMYIO 8 NPOCMPAHCIEE;

HAxXo0ums paccmosnue om mo4ku 00 NJI0CKOCMU 8 cucmeme KoOOpOUuHam,

HAX00UmMb paccmosnue Mexcoy CKpeuwusarouuMUucs npamuiMu, 3a0aHHbIMU 8 CUCTeMe KOOPOUHAMm
Hcropusi MaTeMaTuKU

BbInycKHUK HAY4YHTCS

NmeTh MMpeACTAaBJICHUE O BKIIAIC BBIAAOIINXCA MATCMATHUKOB B PA3BUTHUC HAYKHU,
IMOHUMATDb POJIb MATEMATUKHU B Pa3BUTUU Poccun

BLIHyCKHl/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

Locmuoicenue pezynemamos pazoena Il
MeTtoabsl MaTeMaTHKH

BbInyCKHUK HAYYHTCS

Hcnonp30BaTh OCHOBHBIE METOJbI JIOKA3aTENbCTBA, IMPOBOJUTH JJI0KA3aTCIIbCTBO M BBIMOJIHATH
OTIPOBEPIKEHHUE;

MIPUMEHATH OCHOBHBIE METO/IbI PEIICHHS MAaTEMAaTHUYECKUX 3a/1a4;

Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE XapaKTEPHU30BATh KPACOTY U COBEPILIEHCTBO
OKPY’KaroIIero MUpa M MPOU3BEICHNUI UCKYCCTBA,

MPUMEHSTH MMPOCTEHIITNE TPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO- KOMMYHUKAIIMOHHBIC CUCTEMBI TIPU
pelICHNH MAaTEMaTHYECKUX 3a/1a4;

MOJIb30BAThCSl TMPHUKIAIHBIME TPOTpaMMaMH M MPOrpaMMaMH CHUMBOJIBHBIX BBIYMCICHHN IS
HCCIIEI0BAHNS MATEMATHYECKUX 00BEKTOB

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUThCH

Locmuoicenue pezynemamos pazoena I1;

NPUMEHAMb MAMEMAMU4YecKue 3HAHUSL K UCCAe008AHUI0 OKPYICAIOUe20 Mupa (MoOeiuposaHue
@uszuneckux npoyeccos, 3a0a4u IKOHOMUKU)



ook wbdE

4.91eKTPOHHBbIE Pecypchl VISl Pa3BUTHUSA Y 00y4AIOIIUXCHA KOMIIETEHTHOCTH B 00J1aCTH
ucnoabzoanusa UKT

www.fipi.ru

WWW.rustest

https://www.ege.edu.ru
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https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/students/?page=7?page=7
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