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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma  oOmieoOpazoBarenpHOro  yueOnoro mpeamera OVIL04
MartemaTHuKa rperHa3zHaueHa JUId U3y4eHHsI 00s13aTeIbHOM peAMeTHON o0nacTi «MaTtemaTuka
n uHpopmarukay B UYIIOY «MarHuTOropcKuii KOJUIEPK COBPEMEHHOTO OOpa30BaHU»,
peanu3yomero 00pa3oBaTeNbHYI0 NPOTpaMMy CpeIHEero oOmero oOpa3oBaHMs B Ipeenax
OCBOGHHMS OCHOBHOHW mpodeccnoHanmbHOM  oOpaszoBarenpHOi  mporpammbl  CIIO  mo
cnenuanbHocty  40.02.01 IlpaBo m opraHm3anmsi couHaJbHOro olecmeyeHust Ha Oaze
OCHOBHOTO 00111er0 00pa3oBaHus MPU MOJATOTOBKE CIEIHATNCTOB CPETHETO 3BEHA.

Pabouyas nmporpamma ydeOHOTro npeamMera pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMMU:

- ®T'OC cpeanero obmiero oopazoBanus ([Tpuka3 MunucrtepcTBa 00pa3oBaHus U HAyKH
P® ot 17.02. 2012 Ne 413, ¢ u3MEHEHUSMH W JOMOJHEHUsMHU OT: 29 nmexadbps 2014 r., 31
nekadps 2015 r., 29 urons 2017 r., 24 centsops, 11 nexadps 2020 r.)

C yuerom:

- [IpumepHOI OCHOBHOW 00pa3oBaTEIbHON MPOTPaMMBI CPEHETO O0Iero oOpa3oBaHus,
0/100peHHON pemeHneM ¢GeaepaTbHOr0 yueOHO-METOAMYECKOT0 OOBEAMHEHHUS 10 OO0IIeMy
ob6pazoBanuto (mpoTokoa oT 28 utonst 2016 ., Ne 2/16-3);

- IlpumepHoii pabouell mporpamMMbl BOCHHMTAHHUS MOJATOTOBKH CIIELUATNCTOB CPEIHEro
3BeHa 1o cnenuanbHOCTH 40.02.01 IIpaBo 1 opranu3anus COMAIBHOTO o0ecrneyeHusl.

- PexoMmeHmanmii TO OpraHM3alié TOJYYEHHUS CpEeJHEero oOmero oOpa3oBaHHS B
npenienax OCBOCHHsI 00pa3oBaTeNbHBIX MPOrPaMM CpeHEro npodeccuoHaNbHOTO 00pa30BaHUs
Ha ©0a3e OcCHOBHOro oOmero oOpa3oBaHHMs C ydeToM TpeOoBaHUN  (QenepanbHBIX
rOCy/IlapCTBEHHBIX ~ 00pa30BaTENbHBIX  CTAaHAAPTOB U  MOJydaeMoW mpodeccud  WIU
CHEIUAILHOCTH  CpenHero mpodeccuoHaabHOr0 oOpa3oBanusi (mucbMmo  [lemaprameHnTa
rOCYJapCTBEHHOM TOJMTUKH B cdepe MmoarotoBku padoumx kaapoB u JIIO MwuHoOpHayKn
Poccuu ot 17.03.2015 Ne 06-259;

- [Iucema ®I'AY DenepanbHOr0 WHCTUTYTA Pa3BUTHS 0Opa3oBaHus oT 25 mas 2017
roja, nportokosl Ne3 «OO0 yTOYHEHUM PEKOMEHJAlMi MO OPraHu3alvu IOJIYYEHHUS CPETHEro
oOurero oOpa3oBaHus ¢ yueToM TpeOoBaHHi (eiepalbHBIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJIApPTOB M MOJy4aeMoWl Mpodeccuu WM CIEHUANIbHOCTH CPEIHEro Mnpo¢ecCHOHaIbLHOTO
00pazoBaHUM.

B UIIOY «MKCO» yueOHblii npeamer OVYIL.04 MaremaTuka wusyyaercs B
obmieoOpazoBarensHoM I1ukie ydebnoro mmana OOII CIIO wa 06Ga3ze OCHOBHOrO 0O0IIEro
00pa3oBaHUs C MOIYUYEHUEM CPETHEro 00IIero 00pa3oBaHusl.

VYueonsiii npenmer OYI1.04 MaTemaTuka sBISCTCS 0053aTEIbHBIM OOIIMM MPEAMETOM U3
npenMeTHo# obnactu «Matematuka U uHpopmatrkay OI'OC cpennero obiiero o6pa3oBaHus
s criermanbHocTH CIIO  conumanbHO-35KOHOMHYECKOTO Mpodurs.



1. IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA

OcBoenne conepxkanus ydeOHoro mpeamera OQVYIL.04 Maremaruka obecrieunBact
JOCTHKEHHE CTYJCHTAaMH JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX PE3yIbTaTOB.
1.1. Jluunocmmuwie pezynomamut oceoenusa npeomema OYIL.04 Marematuka ¢
coomeemcmeuu ¢ mpeoosanuamu O®IOC COO:

JIP1) poCCHHCKYI TpaKIaHCKYIHO HICHTHYHOCTh, MATPUOTH3M, YBAKCHHE K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iepes; PoauHON, ropIoCcTH 3a CBOM KpaH, CBOIO
Ponuny, mponuioe W HacTosliliee MHOTOHAlMOHAJIbHOTO Hapoja Poccum, yBaxeHue
rocy/lapCTBEHHBIX CUMBOJIOB (Tep0, diar, TMMH);
JIP5) chopMupOBaHHOCTh OCHOB CaMOPA3BUTHS U CAMOBOCIHMTAHHUS B COOTBETCTBUHU C
00L1eYeIOBeUeCKUMHU [IEHHOCTSIMU U HJeallaMU TPakJaHCKOTO 00IlecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO 1€ TEIBHOCTH;
JIP7) HaBbIKM COTpPYJHHMYECTBA CO CBEPCTHHKaMH, JETbMH MIIAJIICTO BO3pacra,
B3pOCIBIMH B 00pa30BaTEeIbHOM, OOIIECTBEHHO TMOJIE3HOM, Yy4eOHO-HCCIE0BATEIbCKOM,
MIPOEKTHOW M IPYTUX BUAAX NESTEITHHOCTH;
JIP9) roTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha
MPOTSDKEHUH BCEH KHU3HH; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY O00pa30BaHHIO Kak
YCJIOBHIO YCTICITHON MPO(ECCHOHATBHON U 0OIIIECTBEHHOM e TETLHOCTH;
JIP10) »screTHyeckoe OTHOIICHHE K MHPY, BKJIIOYAs OSCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;
JIP13) oco3HaHHBI BBIOOp Oyaymied mnpodeccHd ¥ BO3MOKHOCTEH —pean3aliu
COOCTBEHHBIX U3HEHHBIX IJIAHOB; OTHOILIEHUE K MPO(ECCUOHANBHON NESATENbHOCTH Kak
BO3MOXHOCTH Yy4acTUs B pPEIICHUH JIUYHBIX, OOILECTBEHHBIX, T'OCYAaPCTBEHHBIX,
00IIIeHAIIMOHATIEHBIX MTPOOJIEM;

1.2. Jluunocmuuie pezynomamot oceoenus npeomema OVYIL.04 MaremaTtuka 6
coomeemcmeuu ¢ npozpammoii eocnumanus cnenuanbaoctu 40.02.01 IpaBo u opranu3zanus
COMAJILHOIO0 o0ecreYeHusl.

Crynent, ocBouBmuii y4ueOnpid npenmer OYIL.04 MaTemMaTHka B COOTBETCTBHH C
nporpammoit BocniutaHusa cnenuaibHoctd 40.02.01 IlpaBo u opraHm3aunusi COMAJIbLHOIO
olecrneyeHusl JOHKEH ObITh:

JIPB10) 3aboTsmuiics O 3ammre OKPYKAIOIIEH Cpejbl, COOCTBEHHOH M YYXOif
0€30MMacHOCTH, B TOM YHcIie UPPOBOI

JIPB13) JIeMOHCTPUPYIOLIHI TOTOBHOCTh M CIIOCOOHOCTh BECTH IHAJIOr C IPYTHMH
JIOJIbMH, JIOCTUTaTh B HEM B3aMMOIIOHHMMAHUS, HAXOIUTh OOIIHME LENU U COTPYAHUYATH IS MX
JOCTHKEHHS B TPOGECCHOHATBHON AeITeIbHOCTH

JIPB14) TIposIBASIONINI CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIICUTHOM MpodeccnoHanbHOM 1 00IIIECTBEHHON AEITeIbHOCTH

JIPB15) IIposiBsiroruuii rpakaaHCKOE OTHOIICHHE K MPO(PECCHOHABHOM e TeIbHOCTH
KaKk K BO3MOXXHOCTH JIMYHOTO Y4YacTUsi B pEIIEHUU OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOIEM

1.3. Memanpeomemnmnuie pezynomamot oceoenusn npeomema OYI1.04 MaremaTuka



MeTtanpeaMeTHbIe pe3yabTaThl OCBOECHUS y4EOHOIO IIpeIMETa JOJKHBI OTPaXKaTh:

MP1) ymeHHe CaMOCTOSATENIBHO OMPENEINATh LEIH ACATCIBHOCTH M COCTaBJISATH ILIAHBI
NESITEIbHOCTH;  CaMOCTOSITEIbHO — OCYLIECTBIISITb, KOHTPOJIMPOBaTb U  KOPPEKTHUPOBATH
JESITEIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHXKEHHUS MOCTABJIEHHBIX Lieei
U peau3allii IUIaHOB JEATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYaLUsAX;

MP2) ymeHue NpoIyKTHBHO OOLIATHCS M B3aWMOJICHCTBOBATh B IMPOIIECCE COBMECTHOM
NESITeIbHOCTH, YYWUTHIBATh [O3ULUU JPYTUX YYACTHUKOB JI€ATENBHOCTH, A(PPEKTUBHO
paspemiatb KOH(IJIUKTHI,

MP3) BiajsieHHe HaBBIKAMH [O3HABATEIBHOM, Y4eOHO-HCCIICIOBATEILCKOW U MPOSKTHOM
NEeSITeIbHOCTH, HAaBBIKAMU  pa3pellieHus MpoOieM; CIOoCOOHOCTb UM TOTOBHOCTh K
CaMOCTOSITEIBHOMY IOMCKY METOJIOB pEIICHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IIO3HAHMS,

MP4) roTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSTEILHOW HH(POPMAIMOHHO-TT03HABATEIHHOM
NESITeIbHOCTH, BIIAJICHHME HaBbIKAMHM TMOJYy4YeHHs HEOOXOoAuMoW HH(OpMaluu M3 cioBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHUKAX UHPOPMAIH, KPUTHUECKU
OIICHWBATh U MHTEPIIPETUPOBATH NH(OPMALINIO, TOJYYAEMYIO U3 Pa3IMYHBIX HICTOYHHKOB;

MP5) ymeHHe WUCMOJIB30BATh CPEICTBA HMHPOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
texHosoruit (nanee - UKT) B perieHr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIllHOHHBIX
3aa4 ¢ COONIOJICHHEM TpeOOBaHWW DJPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3THYECKUX HOPM, HOPM HHPOPMAIIMOHHON 6€3011aCHOCTH;

MP8) BiiaseHue SI3BIKOBBIMH CPEJICTBAMU - YMEHHE SICHO, JIOTHYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHs, UCIIOJIB30BaTh a/IeKBATHBIE S3bIKOBBIE CPEJICTBA;

MP9) BnaseHue HaBBIKAMH IO3HABATEIBHOW PEQIECKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JEWCTBUI U MBICIIUTEIIBHBIX POLIECCOB, UX PE3Y/IbTaTOB M OCHOBAHUM, IPAHUI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX TI03HABATEJIBHBIX 3a/1a4 U CPE/ICTB UX JOCTUKECHMUS.

1.4. Ilpeomemmnwie pezynomamot océoenus yyeono2o npeomema OYI1.04 MaremaTuka

IIpeaMeTHbIe pe3yJabTAaThl OCBOCHUS y4eOHOTO MpEAMETa YCTAaHABIMBAIOTCS Ha 0a30BOM
1 yriay0JeHHOM yPOBHSIX.

[Ipenmernbie pe3ynbrathl i yueOHbIX npeamera OVYIL.04 Martemaruka Ha 0a30BOM
YpOBHE OpPHUEHTHUPOBAaHbI Ha oOOecleyeHue MPEUMYIIECTBEHHO O00I1e00pa3oBaTelbHOl U
OOLIEKyIbTYPHOU MOATOTOBKH.

[Ipenmernsie pe3ynabTarhl A yueOHbiXx mnpeamera OVYIL.04 Maremaruka Ha
yriayOJIeHHOM YpOBHE OPHUEHTHUPOBAHBI MPEUMYIIECTBEHHO Ha MOJATOTOBKY K MOCIEIYIOLIEMY
npodeccuoHaIbHOMY 00pa30BaHUIO, Pa3BUTHE MHIANBUAYAIBHBIX CIIOCOOHOCTEH 00ydJaroUUXCs
nyreM Oojee TIIyOOKOTO, YEM OSTO MpeaycMaTpuBaeTcss 0a30BBIM KypCOM, OCBOCHHEM OCHOB
HayK, CHCTEMAaTHYeCKHMX 3HaHUM M CHocoOOB JEMCTBHIA, MNPUCYIIUX TaHHOMY Yy4eOHOMY
MPEIMETY.

TpeGoBaHus K MpeAMETHBIM pe3yJIbTATAM OCBOSHHUS MAaTEeMAaTUKH JIOJIKHBI OTPAKATh:

IIP6 1) chopMupOBaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MHPOBOM
KYJIBTYPBl © O MECT€ MAaTeMAaTUKH B COBPEMEHHOW IMBHIM3AIMM, O CIMOCO0AaX OMUCAaHUS Ha
MAaTEeMaTHUYECKOM SI3bIKE SBJICHUM PEabHOIO MUPA;

IIP6 2) chopMUPOBAHHOCTH MPEACTABICHUN O MaTEeMATHYECKUX MOHATHUSX KaK O



BAKHEHIINX MaTEMaTUUECKUX MOJIEIISAX, T03BOJISIONINX OIMCHIBATh U U3y4aTh Pa3HbIE IPOLIECCHI
U SBJICHUS; IOHMMAaHHME BO3MOXHOCTM aKCUOMATUYECKOTO IIOCTPOEHUS MaTeMaTHYECKUX
TEOPHUIL;

IIP6 3) BnageHuMe MeETOJaMHU JIOKAa3aTENIbCTB M QITOPUTMOB PEIICHHS; YMEHHE WX
MIPUMEHSTH, IPOBOJAUTH JOKA3aTEIbHbBIE PACCYKICHUS B XOJ€ PEIICHUS 33/1a4;

IIP6 4) BnageHue CTaHJAPTHBIMU [pUEMaMH  pELIEHMs]  palMOHAIbHBIX U
UPPALMOHANIBHBIX, MOKAa3aTeJIbHBIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YpPAaBHCHUH U
HEPABEHCTB, UX CUCTEM; UCIOJb30BAHNE TOTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE JUIS
MIOMCKA IMYTH PELIEHUs U WIUTIOCTPALMH PELICHNs] ypaBHEHUN U HEPABEHCTB;

IIP6 5) chopMUpOBAHHOCTH TIPEACTABICHUI 00 OCHOBHBIX MOHATHSIX, UIEIX U METOaX
MaTeMaTHYeCKOIr0 aHAIIN3a;

IIP6 6) BiageHWe OCHOBHBIMM TNOHATHUAMU O IUIOCKUX M HPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUTYpax, UX OCHOBHBIX CBOWCTBAX; CPOPMUPOBAHHOCTh YMEHHS PACIIO3HABATH
Ha yepTexax, MOJIENISIX U B pealbHOM MHUpE reoMeTpUUYecKrue QUrypsl; IPUMEHEHHE U3YYEHHBIX
CBOMCTB reomeTrpuyeckux (uryp u ¢opmyn Uis perieHHus TeOMETPUYECKUX 3ajJad U 3ajad C
MIPaKTUYECKUM COJIepKAHUEM;

IIP6 7) chopMUpOBAaHHOCTH MPEACTABICHUN O TMpoIleccaX M SBJICHUIX, HMEIONTUX
BEPOSITHOCTHBIA XapakTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM Mupe, 00
OCHOBHBIX TMOHSATHUSAX AJIEMEHTApHOW TEOPUM BEPOATHOCTEH; YMEHUN HAXOJIUTh M OIICHUBATh
BEPOSITHOCTH HACTYIJICHUS! COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CUTYallUSIX M OCHOBHbBIE
XapaKTEPUCTUKH CIy4allHbIX BEJIUYUH;

IIP6 8) BiaseHne HaBBIKAMH HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IpHU
pELICHNUH 3a]1a4;

Py 9) chopmupoBaHHOCTH TPEACTABICHUN O HEOOXOIUMOCTH J0Ka3aTeIbCTB IPHU
000CHOBAaHMM MAaTEeMaTHYECKUX YTBEP)KICHHUH M pPOJM AaKCMOMAaTUKH B TPOBEACHUU
JIeTyKTUBHBIX PACCYKICHUM;

Py 10) chopMupoBaHHOCTh MOHATHHHOTO armapaTa 10 OCHOBHBIM pasjesiaM Kypca
MaTeMaTHKHU; 3HAHUHA OCHOBHBIX T€OpeM, GOpMYIT U YMEHUS UX MPUMEHATh; YMEHUS JOKa3bIBaTh
TEOPEMBI U HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI pellIeHus 3a1a4;

Py 11) chopMupOBaHHOCTh YMEHHUI MOJICTMPOBATh PEAIbHBIC CUTYallUH, UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENIN, HHTEPIIPETUPOBATDH MOJIYYCHHBIN pe3yNbTaT;

TPy 12) chopmupoBaHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHUSIX MaTEMaTHUYECKOTO
aHallu3a M MX CBOWCTBaxX, BJAJEHUE YMEHHEM XapaKTepHU30BaTh MOBeAcHUE (DYHKIUH,
MCI0JIb30BaHUE TIONYYCHHBIX 3HAHHUM JUTsI ONTMCAHMSI M aHATTU3a PealibHBbIX 3aBUCUMOCTEH;

I[Py 13) BnajeHue yMEHHUSIMU COCTaBJICHHSI BEPOSATHOCTHBIX MOJIENEH MO YCIOBHIO
3a/la4yd U BBIYMCICHUS BEPOSATHOCTH HACTYIUICHHS COOBITHI, B TOM YHCJIE C MPHUMEHEHHEM
bopMyn KOMOMHATOPHKHU M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEMN; UCCIIEOBAHUS CITYYaliHBIX
BEJIMYMH 10 UX PaCHpeieICHUIO.
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2. COAEP)KAHUE YYEBHOI'O IPEJIMETA

AJireOpa ¥ HayaJIa aHAJIU3a

[ToBTOpenue. Pemenue 3amad ¢ MCHOJB30BAHUEM CBOWCTB YHMCENI M CUCTEM CUUCIICHUS,
JETUMOCTH, AOJIEd W 4YacTel, MPOLIEHTOB, MOJyJIe yucen. Pemienue 3a1ay ¢ UCIOIb30BaHUEM
CBOWCTB CTENEHEW MW KOPHEW, MHOTOWICHOB, MpPeoOpa3oBaHUl MHOTOWICHOB M JIPOOHO-
palOHaIbHBIX BbIPAXKEHUM.

Pemenue 3agau ¢ uCnoJsib30BaHUEM IpaAyCHOM Mephl yriia. Moaysp yucia U €ero CBOMCTBA.

Pemenune 3amau Ha JBWKEHHME U COBMECTHYIO pabOTy C IIOMOUIbIO JIMHEHHBIX U
KBaJPaTHBIX YPaBHEHHM M HX CUCTeM. PemieHue 3amad ¢ MOMOUIBIO YMCJIOBBIX HEPABEHCTB U
CUCTEM HEpPaBEHCTB C OJHOM TIEPEMEHHOM, C TNpPUMEHEHHUEM H300paKEHUsI YHCIOBBIX
IIPOMEKYTKOB.

Pemenue 3agau ¢ Mcnonb30BaHUEM YUCIOBBIX (QYyHKIUN U uX rpadukoB. McnomaszoBanue
CBOMCTB M rpaMKOB JUHEHHBIX U KBaJAPATHUHBIX (PYHKINNA, 0OpaTHOIN MPOMOPLUOHAIBHOCTH U

¢bynkun Y = \/; . I'pacnueckoe penienrne ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpuueckas OKPYKHOCTb, paauaHHas mepa yria. CHHyC, KOCHHYC, TaHTEHC,
KOTAHTE€HC TPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO M CJCACTBUS W3
Hero. 3HaueHus TpuroHoMeTpudeckux GyHkiui s yrao 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T T
(o, E, Z, g, E pan). GopMmyinbl CIOKEHUS TPUTOHOMETPUUECKUX (PYHKIMM, (HOopMyIbl

npuBeAeHUs, (GOPMYJIbI JBOHHOTO apryMEHTa..

Hynu ¢yHKIMM, NOpPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HambGombiiee u
HauMeHblIee 3HaueHue pynkuuu. [lepuoanueckue GyHkIu. YeTHOCTh M HEUETHOCTDH (DYHKIIHA.
CrnoxHble PYHKITHH.

Tpuronomerpuueckue QyHKIMH y = €OS X, Y = sin X, y = tg x. OyHkuus y = ctg x.
CpoiicTBa U rpaUKu TPUTOHOMETPUUECKUX (YHKITHM.

ApPKKOCHHYC, AapKCHUHYC, apKTaHI€HC u4uciaa. ApkkoTaHreHc uyucna. IIpocreiimme
TPUTOHOMETPUYECKUE YpaBHEHUS. Penienne TpuroHoMeTpu4ecKux ypaBHEHUH.

OOpaTtHble TpUrOHOMETpUuYecKkHe (YHKIMHM, HUX CcBoWcTBa U rpaduxu. Pemenue
MPOCTEMIINX TPUTOHOMETPUUECKNX HEPABEHCTB.

Crenenb ¢  JCUCTBUTENBHBIM  IIOKa3aTeleM, cBoiicTBa creneHu. [Ipocreitmme
MoKasaresbHble ypaBHEHHs U HepaBeHCTBa. [loka3arenbHas GyHKIUS U ee CBOMCTBA U rpaduK.

Jlorapudm uncna, cBoiictBa norapudma. [ecstuunsiii norapudm. Yucno e. Harypanbhbrit
norapudm. [IpeobpazoBanue norapupmudeckux BoipakeHuid. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢yHKIMs 1 ee cBOicTBa u rpaduk. UppanuonansHbie ypaBHEHUS.

Mertoa MHTEPBAJIOB U1l pELICHUSI HEPABEHCTB.

[IpeoOpazoBanus rpadukoB (YHKUMNA: CIABUT BJIOJIb KOOPAMHATHBIX OCEH, pacTsKEHUE U
C)KaTHe, OTpa)KeHHE OTHOCHUTENBHO KOOPIMHATHBIX oced. ['paduueckre MeTo]bl pelieHus
YPaBHEHUI U HEPABEHCTB. PellleHne ypaBHEHMI U HEPABEHCTB, COJEPKALINX NEPEMEHHYIO 0]
3HAKOM MOAYJIS.

CucteMbl noka3aTeIbHbIX, JOrapu(pMHUUECKUX U MPPALUOHAIBHBIX ypaBHEHUH. CHCTEMBbI
MOKa3aTeNbHbIX, JJOTApU(PMUIECKUX HEPABEHCTB.

B3aumuo o6patHbie pyHKkuMU. ['padukn B3anMHO 0OpaTHBIX QYHKIUI.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

IIpousBoanas ¢ynkuuu B Touke. KacarenpHas k rpaduky ¢ynkuuu. ['eomerpuueckuii u
¢usnueckuit cmbicn  mpou3BoaHOW. IlpowsBogHble 3neMenHTapHbIX (QyHKIuA. [IpaBuna
middepeHunpoBaHusl.

Bropas npousBoHast, ee reoMeTpu4ecKuil U pU3MIecKuii CMBICI.
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[lonsitue o HempepbIBHBIX (DyHKHMAX. TOUKM 3KCTpeMyMma (MakCHMyMa M MHHUMYMA).
HccnenoBanue 31eMEHTapHBIX (YHKIHMHA HAa TOYKH 3KCTpeMyMma, HauOoJiblllee W HauMEHbIlee
3HauUe€HUE C TMOMOIIbI0 mpom3BoaHON. IlocTpoenne rpadukoB GYHKOHA C  MOMOIIBIO
IIPOU3BOHBIX. [IpMMeHeHne TpOU3BOHOM IIPU PELIEHUH 3a/1a4.

[TepBooOpasnas. IlepBooOpa3Hbie 3neMeHTapHBIX (YHKIUN. [lnomans KpUBOIMHEHHOMN
tpaneuuu. ®opmyna Hetotona-Jleitbunna. Onpenenennblii nHTerpan. Beluucnenue niouaaen
TUTOCKUX (PUTYp 1 0OBEMOB TeJ BpaIEHHUs C TIOMOIIBIO HHTET paa.

I'eomerpus

[ToBTOpenue. Pemienue 3amau ¢ NpUMEHEHUEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3aJayd Ha
JI0Ka3aTelIbcTBO M IIOCTPOCHHE KOHTpIpumepoB. Mcmonb3oBanue B 3amadax HMPOCTEUIIMX
JOTMYECKUX IpaBWi. PemieHwe 3amad ¢ HCIOIB30BAHMEM TEOPEM O TPEYTOJbHUKAX,
COOTHOIIEHUH B MPSIMOYIOJIbHBIX TPEYTOJbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYTrOJIbHUKAMHU.
Pemenue 3amau ¢ ucnosib30BaHuEM (akTOB, CBS3aHHBIX C OKpY)KHOCTAMU. Pemenue 3amad Ha
U3MEPEHUsI Ha IUIOCKOCTH, BBIYMCIICHME JUIMH M Iulomazei. PemieHwe 3agad ¢ MOMOUIBIO
BEKTOPOB U KOOpPJIMHAT.

Harnsgnas crepeomerpus. ®Ourypsl u uX u300pakeHus (KyO, mupamMuma, Tpu3Ma).
OcHOBHBIE TIOHATHS CTEPEOMETPUH U UX cBolicTBa. CedeHus Kyda U TeTpajljipa.

Touka, mpsiMasi ¥ MJIOCKOCTh B MPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3
HuX. B3auMHOe pacmojio’keHue NpsIMBIX M IJIOCKOCTeH B mpocTpaHcTBe. [lapamnensHoCTh
MPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe. M300paskeHue npocTenx NpocTpaHCTBEHHBIX (QUTYD
Ha MJIOCKOCTH.

Paccrostnus mexay dpurypamu B mpoCTPaHCTBE.

VYrael B ipocTpaHcTBe. [lepneHauKyns s pHOCTh NPSIMBIX U TJIOCKOCTEH.

[Ipoexuus purypsl Ha MIOCKOCTh. [IpU3HaKK NEPHEHIUKYISIPHOCTH MPSAMBIX U IJIOCKOCTEN
B POCTpAaHCTBE. Teopema 0 Tpex NeprueHIUKYISIpaAX.

Muororpannuku. [lapannenenunen. CBolicTBa MNPSIMOYTOJIBHOTO —MapajuieNenunesa.
Teopema IIudaropa B mnpoctpanctBe. I[lpusma um mnupamuma. I[lpaBwibHas nupamuga u
npaBuiibHas npusma. [Ipsmas nupamuaa. D1eMeHTbl IPU3MbIL U TMPAMU/IBI.

Tena Bparienus: IIMHAP, KOHYC, cepa u map. OCHOBHBIE CBONCTBA MPSIMOTO KPYrOBOTO
UWIMHJPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.

[IpencraBienre 006 yce4eHHOM KOHYCE, CE€UEHHsS KOHyca (MapajijielibHO€ OCHOBAHUIO U
MpOXOJIslIee Yepe3 BEpIIHHY), CeYeHHs] UWINHApa (mapajuieIbHO M MEpPHeHAUKYISIPHO OCH),
cedyeHus 1mapa. Pa3BepTka nMianMHApa U KOHyca.

[Ipocreiinre kKoMOUHAIMY MHOTOTPAHHUKOB M TeJl BPAILEHHS MEXy co00i. Briuucnenue
AJIEMEHTOB POCTPAHCTBEHHBIX GUTyYp (pebpa, AMaroHanu, yrisl).

[Inomans NOBEPXHOCTHM NPaBWIBHOM TUpaMuabl W HOpsMod mnpusmbl.  [lnomanb
MMOBEPXHOCTHU MPSAMOTO KPYrOBOT'O LMJIMHAPA, MPSMOT0 KPyroBOro KOHyca M 11apa.

[Tonsitre 06 o6beMe. OO6BeM TUPaMUIBI U KOHYCA, MPU3MBI U HUIuHApa. O0beM miapa.

[TogoGHble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMAASMH MOBEPXHOCTEH U
o0beMaMu MOJ0OHBIX TEJl.

JIBKeHHsT B TPOCTPAHCTBE: MapajUIeNbHBIA TMEPEHOC, LIEHTpajbHas CHUMMETpHS,
CUMMETpHUS OTHOCUTEIBHO IJIOCKOCTH, MOBOPOT. CBoMcCTBa ABM>KeHUH. [[puMeHenne aBuxeHui
MIpU PEIICHUH 33/1a4.

BekTopsl u koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCIO, YroJ MexJy Bekropamu. KoimmHeapHble M KOMIUIaHAapHblE BEKTOpPbl. CKalsipHOE
IIPOU3BEACHNUE BEKTOPOB. TeopeMa O pA3JIOKEHUU BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. CKalsipHOE NPOU3BEIACHHE BEKTOPOB B KOoOpAWHATax. lIpuMeHeHue BEKTOpOB mpu
pelIeHNH 33a]a4 Ha HaX0KJIEHHE PacCTOSHUH, JUIMH, IUIOIIA e 1 00bEeMOB.

VYpaBHeHHE IJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHUE cdepbl B mpocTpaHcTBe. Popmyna
JUISl BBIYUCIICHUS PACCTOSIHUS MEXK Y TOUKaMU B IPOCTPAHCTBE.
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BCPOﬂTHOCTL U craTtucTtuka. Padora ¢ JAaHHBIMH

[ToBTOpenue. Pemenne 3amau Ha TaOnMM4YHOE W TpaduyuecKoe MPEICTaBICHHE aHHBIX.
Hcnonp30oBaHnEe CBOWMCTB M XapaKTEPHCTUK YHCIOBBIX HAOOPOB: CpeNHUX, HAWOOJIBLIETO U
HAaUMEHBIIET0 3HAYEHUs, pa3Maxa, JAuclepcud. PemieHue 3agady Ha ONpPENEIIEHUE YacTOTHI U
BEPOSITHOCTH COOBITUI. BpluncieHne BepoATHOCTEM B ONBITaX C PABHOBO3MOXHBIMU
AJIEMEHTAapHBIMU UCXOAaMHU. Perienue 3a1au ¢ npuMeHeHHeM KOMOMHAaTopuku. Pemenue 3amgau
Ha BBIYUCIICHHE BEPOSATHOCTEH HE3aBHCUMBIX COOBITHHA, NMpUMEHEHHE (OPMYIBI CIOKEHHS
BEpOsITHOCTEH. PemieHue 3agay ¢ mpuMeHEeHHEM AuarpaMm OWiepa, JepeBa BEpOSTHOCTEH,
¢dbopmynel beprynu.

YcnoBHas BeposATHOCTb. [IpaBmiio yMHOXeHMsA BepoATHOCTeH. @opMylia IOJHOU
BEPOSITHOCTH.

JluckpeTHble cCiy4ailHple BEIMYMHBI M pacnpeneseHus. HeszaBucumsble ciaydailHble
BeIMYMHBIL. PacnipeneneHue cyMMbl U IPOU3BEICHHUS HE3aBUCUMBIX CITy4alHBIX BEJIUYUH.

MareMaTtnueckoe OKHMJIAHHE M JUCIEpPCUs CIydalHOM BEIMYMHBL MaremaTrudeckoe
OXXKMJAHWE M JMCIEPCHS CYMMBbI CIIydallHbIX BEJIMYMH. ['eoMeTpuueckoe pachpeesieHue.
bunoMuanbHOE pacrpeneneHe U ero cBoicTaa.

HenpepsiBHBIE CitydaiiHble BeWYuHBL. [IoHATHE O TNIOTHOCTH BEPOSTHOCTH. PaBHOMEpHOE
pacmpeneneHue.

[TokazarenpHOE pacnpeseneHue, ero napaMmeTpsl.

[lonsiTie o HOpMalibHOM pacrpesaeneHur. llapameTpbl HOPMaNbHOTO pacHpeesICHuUs.
IIpumepsl ciaydallHBIX BEIMYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOIPEIIHOCTb
W3MEPEHUH, POCT YeJIOBEKA).

HepaBenctBo YeoObimeBa. Teopema bepnymnu. 3akoH Oonbmmx yucen. BuiOopouHbIi
METO] U3MEPEHUSI BEPOSATHOCTEN. PosIb 3aKkoHa OOJBIIMX YUCEN B HayKe, IPUPOJE U OOIIECTBE.

KoBapmamuss nByx ciaydailHpIX BenuduH. [loHATHE O KOY(PPUIIMEHTEe KOPPEIAIUH.
CoBmecTHBIE HAOMIOACHUS JBYX CJIy4YaWHBIX BeNWYWH. BpiOopounblii ko3 duimeHT
KOPPETALUH.

Yriay0JieHHbI YPOBEHb
Auredpa v HayaJ1a aHAJIM3a

[ToBTOpenue. Pemienue 3amau ¢ MCHOJIb30BAaHUEM CBOMCTB 4YMCEN M CHUCTEM CUHUCIICHHUS,
JeTMMOCTH, JI0JIEW U 4acTel, MPOLIEHTOB, MOyaeil uncen. Pemienue 3aia4d ¢ MCHOIB30BaHUEM
CBOMCTB CTemeHel M KOpHEW, MHOTOWIECHOB, MpeoOpa3oBaHUl MHOTOYIECHOB M JPOOHO-
paloHaIbHBIX BRIpAKEHUN. Pelienne 3a1ad ¢ UCMoab30BaHUEM IPalyCHON MephI yria. Moaynb
4uclia U ero cBoicTBa. Pelienue 3a1a4 Ha JBUKEHHUE M COBMECTHYIO pabOTy, CMECH U CILIABHI C
MIOMOIIBIO JIMHEWHBIX, KBaPATHBIX U APOOHO-PALMOHAILHBIX YPaBHEHUH U UX cucTeM. Pemienue
3a/la4 C TMOMOUIBI0 YHCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHON IEpPEeMEHHOH, C
IPUMEHEHHEM H300paXeHHs YHCIIOBBIX IMPOMEXKYTKOB. PelieHue 3agau ¢ HMCMOJIb30BaHUEM
YUCIOBbIX (QYHKIMH M ux rpadukoB. Mcnonb3oBaHue CBONCTB W rpadUKOB JHMHEHHBIX U

KBaJpaTHUYHBIX  (QYHKIMH, 0OpaTHOM mpomopuuoHanbHocTH U GyHKiH Y = VX,

I'paduueckoe penieHre ypaBHeHUH 1 HepaBeHCTB. Vcnoap30BaHne onepanuii HaJ MHOKEeCTBaMH
U BBICKa3bIBaHUAMU. Vcnonp30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, UX 00beMHEHUN U nepeceueHuid. [IpuMenenne npu penieHuy 3aaay
CBOMCTB apH(METHUYECKOM M TeOMETPUYECKOH MpPOTpeccur, CYMMHPOBaHHsS OECKOHEYHOMH
CXOJSILENCS TEOMETPUUECKOMN POTrPECCHUH.

MHoxecTBa (YUCIIOBBIE, T€OMETpHUYECKUX (Uryp). XapakTepHuCTHYEeCKOE CBOICTBO,
SJIEMEHT MHOXECTBA, IIyCTO€, KOHEYHOoe, OecKOoHeyHoe MHOxkecTBO. CnocoObl 3amaHus
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MHOXecTB [logMHOkecTBO. OTHOIICHHST TPUHAATIEKHOCTH, BKIIIOUECHUSI, paBeHCTBA. Onepaiuu
Hag MHOXecTBamu. Kpyru Diinepa. KoHeuHble W OECKOHEUYHBIC, CUYCTHBIE M HECUCTHBIC
MHO>KECTBA.

HUctunHble ¥ JIOXKHBIE BBICKA3bIBaHUS, ONEpAllMM HAJ BbICKAa3bIBaHUSIMU. Anredpa
BbICKa3biBaHUW. CBsI3b BBICKA3bIBAHMM C MHOXECTBaMH. KBaHTOpBI CYIIECTBOBAHHS U
BCEOOIIHOCTH.

3akonbl Jiorukd. (OCHOBHBIE JIOTMUECKHE TIpaBwia. PelieHune orMyeckux 3amad C
HCI0JI30BAHUEM KPYroB Jiliiepa, OCHOBHBIX JOTHUECKUX MPABUIL.

Ymozakmouenns. OOOCHOBaHHMS M JIOKa3aTeNbCTBO B MareMaTHke. TeopeMsl. Bubl
MaTeMaTHYeCKUX yTBepkAeHW. Buabl gokaszarenscTB. Maremarnueckass — HHIYKIHSL.
VYTBepxkaeHus: 00paTHOE JaHHOMY, MPOTHBOIIOJIOXHOE, OOpaTHOE MPOTUBOMOJIOKHOMY
naHHoMy. [Ipu3Hak U cBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUSL.

OcHoBHas Teopema apudmernku. OctaTku u cpaBHeHus. AnroputMm EBknmma. Kuraiickas
TeopemMa 00 ocTtaTkax. Mamas Teopema depma. (-WUHBIE CHUCTEMBbI cuucieHus. DyHKIUA
Dlinepa, 4UCI0 U CyMMa JIeJUTeNlel HaTypalbHOTO YKcIa.

Panmuannas wmepa yriia, TpPUTOHOMETPHYECKAash OKPYKHOCThb. TpPHUTOHOMETpHUYECKHE
dbyaknun yucen u yriaoB. opMynbl MpUBEACHHS, CIOKEHUS] TPUTOHOMETPUYECKUX (DYHKITHH,
dbopMyaBl TBOWHOTO M TOJOBHHHOTO apryMeHTta. IIpeoOpazoBaHme CyMMBbI, Pa3HOCTH B
MIPOU3BEICHNE TPUTOHOMETPUYECKUX (QYHKIUH, 1 HA000POT.

Hymu ¢yHKun, mpoMexXyTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. Haubombiiee wu
HauMeHbIee 3HaueHrne Qpyaknuu. [lepuoanueckre GyHKIMA 1 HAUMEHBIIUN TIepHoI. UeTHBIC U
HedeTHble pyHKuuu. OyHKuuU "npoOHas yacTs yncia" y = {x} u "uenas yactp uncna" y = [x].

Tpuronomerpruueckue GyHKIHUN YUCIOBOTO apryMEHTa y = COS X, y =Sin X, y =tg X, y =
ctg X. CoiicTBa ¥ rpa)Ku TPUTOHOMETPUUECKUX (DYHKIIUM.

OOpaTHble TPUTOHOMETpPUYECKHE (YHKIUHU, UX TJIaBHbIE 3HAYEHUS, CBOMCTBA U Tpa(UKH.
Tpuronomerpuueckue ypaBHeHHs. OZHOpPOJHBIE TPUTOHOMETPUYECKUE ypaBHEHHMs. Pemenue
MPOCTEMIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. IIpocreiimme cucteMbl TPUTOHOMETPUUYECKHUX
YpaBHEHUH.

CreneHb ¢  JCUCTBUTENBHBIM  TOKa3zaTeleM, CBOMcTBa creneHu. [Ipocreitmme
MoKasaTejbHble YypaBHeHHs U HepaBeHCTBa. [lokazarenbHast QyHKUMS U ee CBOWCTBA U rpaduk.
Yucio e u pyuknus y = .

Jlorapucdm, cBoiictBa Jorapudma. JlecaTMuHBIE W HaTypaJdbHBIM  Jorapudm.
[IpeoOpazoBanue  norapudmuueckux  BblpakeHudd. Jlorapupmuueckne ypaBHEHUA U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduKk.

Crenennas ¢pyHkuMs U ee cBoiicTBa u rpaduk. UppanuoHanbHble ypaBHEHUSI.

[lepBuuHble MpeACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4YHcenl. JlelcTBus c
KOMIUIEKCHBIMM yuciaamMu. KoMIUIeKCHO comnpsbkeHHble uMciia. Moayiab M apryMeHT 4HCla.
Tpuronomerpuueckass ¢opMa KOMIUIEKCHOTO 4ucia. PeleHue ypaBHEHHI B KOMILJIEKCHBIX
YHUCIIAX.

Meton uHTepBaoOB AJs pelieHuss HepaBeHCTB. [IpeoOpazoBanus rpadukoB (QyHKIHIL:
C/IBHUT, YMHOXEHHE Ha YHUCIO, OTPAKEHHUE OTHOCUTENIILHO KOOPAMHATHBIX oceil. ['paduueckue
METO/Ibl PEICHUS] YpaBHEHU U HEpaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEPKAIIUX
MEPEMEHHYIO O] 3HAKOM MOTYJIsl.

CucremMbl TIOKa3aTENbHBIX, JIOTAPU(PMUUIECKUX U UpPPAIMOHATIBHBIX ypaBHEHUH. CHCTEMBbI
MOKa3aTeIbHbIX, JOTapU(PMUUECKUX U UPPAIIMOHAILHBIX HEPABEHCTB.

B3anmuo o6patnblie pyHkuuu. I'paduku B3auMHO 00OpaTHBIX (YHKIIHIA.

VYpaBHEHUsI, CUCTEMbl YPABHEHHI C TApaMETPOM.

®opmyna bunoma HetoTtona. Pemenue ypaBHEeHUN CTENEHU BbIlE 2 CHEUATbHBIX BUIOB.
Teopema Buera, teopema be3y. IlpuBoaumbie W HEnpUBOAMMBbIE MHOTroOujieHbl. OCHOBHas
TeopemMa anreOpel. CHUMMeTpHuYeCKHe MHOTOWICHBl. llenouncieHHble U IeN03HAaYHbIe
MHOTOYJIEHBI.

HunodantoBsl ypaBHeHus. Llenubie qpodu. Teopema depma 0 cymme KBapaToB.
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CyMMBI U psi/ibl, METO/IbI CYMMHUPOBAHHUS U IPU3HAKH CXOJIUMOCTH.

Teopemsl 0 IPUOTIKEHUH AEHCTBUTEIBHBIX YHCENT PAIIMOHATLHBIMHU.

MHo>xecTBa Ha KOOPAWHATHON MJIOCKOCTH.

Hepapencro Koum-ByHAKOBCKOTO, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPETHIX.

[Monsitne mpenena ¢yHkuuu B Touke. Ilonsthe mpenena (QyHKIEM B OECKOHEYHOCTH.
AcumntoTel rpaduka ¢yHkuuu. CpaBHeHHE OECKOHEYHO MalbIX M OECKOHEYHO OOJIBIIUX.
HenpepsiBHOCTh dyHKIMH. CBOMCTBa HenpephIBHBIX (yHKIMiA. Teopema Beitepmrpacca.

Huddepenuupyemocts ¢ynkuuu. llpomsBognas ¢ynkumm B Touke. KacarenpHas k
rpadpuky ¢yaxoun. ['eomerpuueckuii u (usndyeckuid cMbICH MPOU3BOTHOW. [IpuMeneHue
MPOU3BOJHOMN B busuke. [Ipon3BogHbIE  BIEMEHTapHBIX GyHKIHUH. IIpaBuna
T depeHInpoBaHMsL.

Bropas npousBoiHas, ee reoMeTpUUECKU U (PU3HMUECKUN CMBICTT.

Touku skcTpemyma (MakcuMyma U MUHUMyMa). MccnenoBanue aieMeHTapHbIX QYHKUUN
Ha TOYKM OJKCTpeMyMa, HauOoJiblllee M HaMMEHbLIEe 3HAUYEHUE C IIOMOIIbIO IMPOU3BOIHOM.
[Toctpoenne rpadukoB (GYHKIMNA C TOMOIIBIO MPOU3BOAHBIX. [IprMeHeHHE MPOU3BOTHON MPHU
peuieHnu 3a1ad. HaxoxaeHne sKCTpeMyMOB (YHKIIMI HECKOJIBKUX MTEPEMEHHBIX.

[lepBooGpa3nas. Heonpenenennsiit nnterpai. IleppooOpa3Hbie 351eMeHTapHBIX (YHKINH.
[Tnomanas xpuBonuHeiHoi Tpameuuu. @opmyna Herlorona-JleitOnuna. OmnpeneneHHbIM
uHTerpan. Beruncnenue miomiaaei miockux Guryp 1 o0beMOB TeNl BpalIEHUS C MOMOIIbIO
WHTETrpaa..

Merto bl perienns QyHKIIMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB.

I'eometpust

[ToBTOpenue. Pemenne 3amay ¢ UCHOJIB30BaHUEM CBOMCTB (PUTyp Ha IUIOCKOCTH. Pemenne
3a7a4  Ha J0Ka3aTeJbCTBO M IOCTPOCHHE KOHTpOpUMEpoB. IIpumeHeHwe mnpocTermmx
JOTUYECKUX TNpaBui. PemieHne 3amad ¢  HCIOJIB30BAHMEM TEOPEM O TPEYTOJbHUKAX,
COOTHOIIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYrOJbHUKAMU.
Pemenue 3amau ¢ ucnosib3oBaHueM (akTOB, CBA3aHHBIX C OKPY)KHOCTSAMU. Pemenue 3amad Ha
M3MEPEHUs] Ha IUIOCKOCTH, BBIYMCIICHMS JJIMH M Iulomjazeil. Pemienwe 3agad ¢ MOMOIIBIO
BEKTOPOB U KOOPAMHAT.

Harnsanas crepeomerpus. [Ipuszma, napamienenumnen, nupamMuaa, TeTpasip.

OCHOBHBIE MTOHATUS TEOMETPUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHN U CIIEJICTBUS U3
Hux. [ToHsTHE 00 aKCHOMaTUYECKOM METO/IE.

Teopema Menenas ana terpasapa. IloctpoeHue cedyeHMil MHOTOIPAaHHMKOB METOIOM
cinenoB. lLlentpansHoe mnpoekTupoBaHue. llocTpoeHne ceuyeHuid MHOTOIPAHHUKOB METOJIOM
MPOEKIINH.

CkpeluBaromecs npsMble B MPOCTPAHCTBE. YTOJ MEXKIY HUMHU. METOJbl HAXO0XKJIECHUS
PAcCTOSTHUN MEXIY CKPELIUBAIOIIMMUCS MPSMBIMH.

Teopembl O mapayIeNbHOCTH HPSAMBIX M IUIOCKOCTEN B mpocTpaHctBe. [lapainensHoe
MPOEKTHpOBaHKE U n300paxeHue puryp. ['eomerprueckrue MecTa TOUEeK B MPOCTPAHCTBE.

[lepneHUKyISIpHOCTh NOPSAMOM M IUIOCKOCTH. OpTOrOHAJIBHOE MPOEKTUPOBAHUE.
Haknonnsie un npoekunu. Teopema 0 Tpex nepneHANKYIsIpax.

Bunbl terpasapoB. OpTOLUEHTPUYECKUH TETpasAp, KapKaCHbIM TeTpa’/p, PaBHOTPAaHHBIN
terpadap. [IpsimoyronbHbIi TeTpasap. Meauansl 1 OUMEANaHbI TETPadIpa.

JlocTpauBanue TeTpasapa 10 napasuiesienuIea.

Paccrossnus wmexnay ¢urypamu B mpocTpaHcTBe. OOmui TNEpHeHIUKyIsp JABYX
CKPEIIUBAIOIIMNXCS MPSMBIX.

Yrnel B mpoctpaHcTBe. llepnenaukynspHble MiaockocTH. Ilnomaas opToroHambHOM
npoekuuu. lleprnieHIuKyIsIpHOE ceueHHe Nnpu3Mbl. TpexrpaHHbIi W MHOTOTPaHHBIM YrOJL
CBoiicTBa MJIOCKUX YIJIOB MHOTOTpaHHOTrO yria. CBOMCTBa IUIOCKUX WU ABYTPaHHBIX YIJIOB
TPEXTPaHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YTJia.
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Bunsl MHOrOrpanHukoB. Pa3sseprku MHOrorpanHuka. Kparyaimme myrd Ha IOBEPXHOCTH
MHOTOT'PaHHUKA.

Teopema Oiinepa. I[lpaBuinbHble MHOTOTpaHHUKHU. JIBOMCTBEHHOCTh MpPaBUIIBHBIX
MHOTOT'PaHHUKOB.

[Tpuszma. [Tapannenenunen. CaoiicTBa napasuiesienuIe/a. [IpssmoyronpHbIA
napajuienenunes. HaknoHHbIe TPU3MBL.

[Mupamuna. Buael nupamua. OnaeMeHTbl NpaBUiIbHOM nupamuabl. [lupamuabl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U I'paHsIMHU, UX OCHOBHBIE CBOICTBA.

[1nomaau moBepxXHOCTEH MHOTOTPaHHUKOB.

Tena BpamieHus: IMHAP, KOHYC, map u cdepa. CedyeHus IMHApA, KOHYca W IIapa.
[ITapoBoii cerMeHT, MmapoBO CJIOM, ITAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia ¥ yCEUEHHBIN KOHYC.

DneMeHThI chepudeckoit reomerpuu. KoHnueckue ceueHus.

KacarenbHble npsiMple M IUIOCKOCTH. Brnucannele un onucanHble cgepsl. Kacaromumecs
cdepol. KomOuHaiuu ten BpaiieHusl.

Bextopsl u koopauHatel. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOPA HA YHUCIO. YTOJI MEXAY
BekTopamu. CKaJipHOE ITPOU3BEACHHUE.

VYpaBHenue miockocTH. Dopmyrna paccTOSHUS MEXIy TOYKaMU. YpaBHEHHE cdephl.
dopmyna pacCTOSHUS OT TOUKH /10 TIIoCKoCcTU. CriocoObl 3ajaHus IPSIMON ypaBHEHHUSIMHU.

Pemenue 3a1a4y 1 10Ka3aTeabCTBO TEOPEM C MOMOIIBIO BEKTOPOB M METO/I0M KOOPJAMHAT.
DIIEMEHTBI TEOMETPUU MacCC.

[Tonsitne o6bema. O6beMbl MHOTOIpaHHUKOB. OObEeMBI TeJ BpalleHus. AKCHOMBI 00beMa.
BriBog hopmyn 065eMOB MPSIMOYTOJIBHOTO MapavieNienuneaa, Ipu3Mbl U mupamMuabl. OopmyInbl
JUTsl HAXOXKACHUST o0beMa TeTpadpa. TeopemMbl 00 OTHOIIECHUSX 00HEMOB.

[IpunoxkeHust mHTErpajia K BBIYUCICHHIO OOBEMOB W TIOBEPXHOCTEH TeJ BpallleHUs.
[Tnomane cdepudeckoro mosica. O6beM 1mapoBoro ciosi. [IpumeHeHne 00bEMOB TIPH PEIICHUN
3azad.

[Tnomane chepsr.

Pa3Beprtka nununapa u konyca. [lnomaas moBepXHOCTH HUWIMHIPA U KOHYCA.

KoMOuHaimu MHOTOrpaHHUKOB M T€J BpalleHUSL.

[Togo6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB M IUIOIIAJEH MOBEPXHOCTEH MOJ0OHBIX
¢buryp.

JIBukeHHsT B MPOCTPAHCTBE: MapajUIeNbHBIM IEPeHOC, CHUMMETPHS OTHOCHUTEIHHO
IJIOCKOCTH, LIEHTpaJIbHAs CUMMETPUS, TOBOPOT OTHOCUTENHHO MPSIMO.

[IpeoOpaszoBanue nopodus, romoreTus. Pemienue 3a1a4 Ha MIOCKOCTH € UCHOJIb30BAaHUEM
CTepEOMETPUYECKUX METOJIOB.

BeposiTHOCTh M CTATHCTHKA, JIOTHKA, TeOpHsi TPa¢oB H KOMOMHATOPHUKA

[ToBTOpenue. Mcnonb30Banue TabiIUI U JuarpaMM JUlsl IpeAcTaBiIeHus JaHHbIX. Perienue
3aJjay  Ha [OPUMEHEHHE OIUCATEIbHbIX XapaKTePUCTUK YHUCIOBBIX HAOOPOB: CpEAHUX,
HauOOJIBIIET0 W HAaUMEHBILEro 3HAUYEHUs, pa3Maxa, JUCIEPCHU U CTaHAAPTHOIO OTKJIOHEHHS.
Bbluncnenue 4acToT M BEpOSATHOCTEW coObITHI. BpluncieHne BeposATHOCTEH B oOmbITax ¢
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMH  HcXojaMu.  Mcmonb3oBaHMe ~ KOMOMHATOPHKH.
Bbluncnenue BeposSTHOCTEH HE3aBUCUMBIX COObITHH. lcmonb3oBanue (GOpMYIbl CIIOKEHUS
BEpOSATHOCTEMH, Auarpamm Difniepa, 1epeBa BeposiTHOCTe!, popmyisl bepHymu.

BeposTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUH BEPOSITHOCTEM.

YcnoBHas BeposATHOCTb. [IpaBuiio yMHOXeHMA BepoATHOcTed. @opMylia IOJHOU
BepositHocTH. Dopmyna baiieca.

JIMCKpeTHbIE CilydaliHble BEIMYMHBI U pacnpenencHus. COBMECTHBIE pacHpelesICHUs.
Pacnipenenenrie cyMMbl U IIPOU3BEACHUS HE3aBUCUMBIX CIIydalHBIX BEIMYMH. MareMarnyeckoe
OKMJAHHE U AUCIEPCHs CIlydalHOM BEIWYMHBI. MaTremMaTH4ecKoe OXUIaHUE U JUCHEpCUs
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CYMMBI CIIy4allHbIX BEJIMYUH.

bunapnas cnyuaiiHas ~— BenuuuHa, pacnpenenenue  bepnymiu.  I'eomerpuueckoe
pacnpeneneHue. BHHOMUAIIBHOE pacOpelesieHHe W €ro CBOMCTBA. [ 'HMIlepreoMeTpuyueckoe
pacipeneneHue 1 ero CBOUCTBa.

HenpepsiBHple  ciywdaliHble  BenuuuHbl.  IImotHOCTs  BeposiTHOCTH.  DyHKIUsA
pacupenenenus. PaBHomepHOe pacnpeneieHue.

[Toka3arenpHOE pacrpeeseHue, ero napaMeTpsl.

Pacnpenenenue Ilyaccona u ero nmpumenenue. HopmanbsHoe pacnpenenenue. DyHKus
Jlanmaca. IlapameTrpsl HOpManbHOro pacnpenencHus. [IpuMepsl CilydaiHBIX —BEJIMYMH,
MIOJAYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUM, poCT yesnoBeka). LlenTpanpHas
IpeAesIbHAs TEOpEMA.

HepasencrBo YeOrimeBa. Teopema YeOwimeBa u Teopema bepnymiu. 3akoH OosbLIux
yrces. BeiOopouHbIit MeTOT M3MepeHus: BeposiTHOCTeH. Poiib 3akoHa OOJIBIIMX YHUCENl B HayKe,
MIpUpO/Ie U OOLIECTBE.

KoBapmamuss nByx cnydaiiHpix BenuuuH. [loHsATHE O KOAY(PUIIMEHTEe KOPPEIAIUH.
CoBMecTHbIE HAOMIOJAEHMS] [JBYX CIIy4allHbIX BeJIMYMH. BpiOopouHblii ko3 duLKEHT
Koppesiiuu. JInHelHas perpeccus.

Craructuueckas rumnore3a. CTaTuCTHKa KpUTEpUS M €€ ypOBEHb 3HauMMOCTH. [IpoBepka
MPOCTEHIINX THUMOTE3. OMIHMPUYECKHE pACIpPEeleleHusT U UX CBS3b C TEOPETHYECKUMU
pacnpeneneHusMu. Panrosas koppemnsiusi.

[Toctpoenne cooTBeTCTBU. VHBEKTUBHBIE M CIOPBEKTHBHBIE COOTBETCTBHUS. bHEKIHH.
JuckpetHas HenpepsIBHOCTG. [IpuHnmn qupuxie.

KoaupoBanue. /[BonuHas 3anuch.

OcHoBHble moHATHS Teopun rpadoB. Jlepeps. JIBomunoe nepeBo. CBS3HOCTH.
Komnonents! cBs3nocth. [Tyt Ha rpade. DitnepoBsl 1 ['aMUIETOHOBBI ITYTH.
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3. TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanmzamuu conepxaHus oOmeoOpazoBarenbHoro ydebnoro mpeavera OVYIL.04
Martematuka B npexnenax ocBoeHust OOIT CIIO Ha 6a3e ocHOBHOTO 00IIero 0Opa3oBaHuUs C
noyiydeHueM cpennero obmero ooOpaszoBanus (IIIICC3) makcumanbpHas ydyeOHas Harpyska
oOyJaromuxcs 10 cnenuanbHocty  40.02.01 IlpaBo u opraHumzanms COLUAIBHOIO
o0ecreyeHnsl COIMAIBLHO-IKOHOMHYECKOTO npoduist coctaiser 339 yacoB (B TOM 4YHCIC B
(dopmMe TPaKTHUECKOW MOArOTOBKH — 4 4.), W3 HHUX ayauTopHas (oOs3arenbHas) Harpyska
oOyyaromuxcs, BKJIIOYasi MpakTHIeckue 3ausaTus — 234 vaca no ouHoir popme oOydenus u 26
4acoB — IO 3a049HOU (hopMe oOyueHuUsI; BHEAYIUTOPHAsI CAMOCTOSTEIbHAsl paboTa CTYJEHTOB —
105 gacoB o o4HO# hopme 0OydeHus u 313 gacoB — 1o 3a04HOI hopme 0OyueHHS.

B cootBercTBMM ¢ TIaHOM Yy4eOHOTO TIpolecca TPEAyCMOTPEHA MPOMEKYTOUHAs
aTrecranus B opMe dK3aMeHa.

\ Y4yeOHas HArpy3Ka 00y4arOLIUXCH
> g o0s13aTe/IbHaAsA
] E \c% ayIuTOpHasA
HaumeHoBaHue pa3ieioB U TeM s 2 ; i B T.9.
i | 5 B
S | T 3 Y
5 5 2 = 2| & § =
5| cg| E|Peero] £E|EE:
= | "z g sE| 558
4 =Dl S =& M
2 3 2 |Eg
O =
Pa3nen 1. Anredpa u Hayajia aHaJau3a 217 1 199 18 12 6
Tewma 1.1. [ToBTOpEHHE 4 0 4 0
Tema 1.2. DieMeHTBl TEOPHUHM MHOXKECTB | 7 1 6 1 1
MaTeMaTU4YEeCKOH JIOTUKU
Tema 1.3. JIclicTBUTENBHBIC YK CIIA 9 0 9 0 0 0
Tema 1.4. Crenennas pyHKIUs 13 0 12 1 1 0
Tema 1.5. [TokazarenbHast pyHKIUSA 17 0 16 1 1 1
Tema 1.6. Jlorapudpmuyeckas GpyHKIHS 31 0 29 2 1 1
Tema 1.7. TpuronomeTrpudeckue Gopmysbl 13 0 12 1 1 0
Tema 1.8. Tpuronomerpudeckue ypaBHEHUS 31 0 29 2 1 1
Tema 1.9. Tpuronomerpudeckue QyHKIUN 17 0 16 1 1 0
Tema 1.10. IIpousBonHas u ee reomerpuueckuii | 26 0 23 3 2 1
CMBICTT
Tema 1.11. Ilpumenenue mnpousBogHOW k| 27 0 24 3 2 1
HCCIEeIOBAHUIO (DYHKIIHIA
Tema 1.12. MHTerpan 22 0 19 3 2 1
Pazgen 2. KomOounaropuka. OcHoBbl Teopum | 31 1 29 2 2 0
BEPOSAATHOCTEH M MATEMATHYECKOM CTATUCTHUKHU
Tema 2.1. Kombunaropuka. bunom HproTroHa 13 1 12 1 1 0
Tema 2.2. DnemeHThl Teopuu BeposiTHOCTeH u | 18 1 17 1 1 0
MaTeMaTH4YeCKOU CTATUCTUKH
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Paznen 3. I'eomerpus 91 1 85 6 6 0
Tema 3.1. [TapannensHOCTH u| 29 0 28 1 1 0
NCPpHNCHAUKYIAPHOCTE MNPAMBIX U IJIOCKOCTEH B

POCTPAHCTBE

Tewma 3.2. MHOTOrpaHHUKH 9 0 8 1 1 0
Tema 3.3. BekTopsl B IPOCTpaHCTBE 9 0 8 1 1 0
Tema 3.4. MeTon KOOpAUHAT B MPOCTPAHCTBE 13 0 12 1 1 0
Tewma 3.5. ununap, KoHyc, map 14 0 13 1 1 0
Tema 3.6. O0beMBI TN 17 1 16 1 1 0
BCET'O 3A KYPC 341 4 313 26 20 6




KouunyecTBo
4acoB (B T.4. B

Ne HaunmeHnoBaHue pa3iesioB U TeM dopme Bupu popma I[InanupyemMsble pe3yJbTaThl
n/n .. | yueOHOrO0 3aHATHSA
NPaKTHYECKOI
MOJATOTOBKH)
1 DJIEeMEHTHI TEOPHH MHOYKECTB U 1(2) Ypok JIP5, JIP7, JIP813, JIPB14, MP2, MP3, MP4, MP&, MP9,
MaTeMaTUUECKOM JIOTHKH 11P61, I1PG2,
2 CrenenHast GyHKIIHSI 1 Ypox JIP7, JIP9, JIP10, JIPB13, JIPB14, ITPG1, ITP62, TTPy10,
3 ITokazarenpHas QyHKIUSA 1 Ypok JIP7, JIP9, JIP10, I1PG1, TTP62, Tlpy9, ITPy10,
4,5 | Jlorapudmudeckas GyHKIHs 2 Jlexmust JIP7, JIP813, JIPB14, MP5, T1P6G1, TTP62, I1Py10,
[Ipakr. 3ansTHE
6 Tpuronomerpuueckue GopMyIibl 1 Ypok JIPS, JIP7, JIP813, JIPB14, MP2, MP3, MP4, MP5, MPS,
MP9, I1P61, ITP62, TTP03,
7,8 | TpuroHOMETpUYECKUE YPABHCHHS 2 Jlexmust JIP7, JIPY, JIP813, JIPB14, MPS5, I1P63, I1P64, [TPy10,
[Ipakr. 3ansTHE
9 Tpuronomerpuueckue GyHKINH 1 Ypok JIP7, JIP9, JIPB13, JIPB14, MP5, I1PG1, I1PG2, I1py9, I1Py10,
10,11, | IIpousBoaHAs ¥ €€ TEOMETPUICCKUI 3 Jlexmus JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3, MP4, MPS,
12 CMBICIT [IpakT. 3aHsTHE MP9, T1PG5, TT1Py10, I1Py12,
13,14, | IlpumeHeHNE TPOU3BOTHOM K 3 Jlexnus JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3, MP4, MP8,
15 | uccnenoBanuio QyHKIUH [Tpakt. 3ansTHE MP9, T1P61, T1P62, T1PGS, TlpyY, [1Py10, ITPy12,
16, | UaTerpan 3 Jlexmus JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MPS§,
17,18 [Tpakt. 3ansTHE MP9, I1P6S,
19 | Kombunaropuka. bunom HeroTona 1(2) Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3, MP4, MP5,
MP8, MP9, 11P61, I1P62, ITP67,
20 DJIEeMEHTHI TEOPUU BEPOSTHOCTEH U 1(2) Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3, MP4, MP8,
MaTEeMaTUYECKOM CTATHCTUKHU MP9, I1P61, ITP62, I1P67,
21 | I[TapannenbHOCTh U MEPHIEHAUKYISIPHOCTh 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE MP5, MP§, MP9, 11P61, ITP62, ITPG6, I1py9, ITPy10,
22 | MHOTOTpaHHUKHU 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
MP5, MP§, MP9, 11P61, I1P62, TTP66, IT1Py10,
23 | BekTophl B MpOCTpaHCTBE 1 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
MP5, MP§, MP9, 1T1P61, TTP62, TTP66, I1py9, TTPy10,
24 | MeTtoa KOOpIHAT B IPOCTPAHCTBE 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MPS,
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MP9, I1P61, TTPG2, ITP66, I1Py10,

25 Hunuaap, koHyC, map Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
MP5, MP8, MP9, T1P61, T1P62, TTPG6, I1Py10,
26 | OObeMBI TEIT Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,

MPS8, MP9, [1P66, I1Py10, [1Py11,




PeKOMeH)IyeMLIe HCTOYHHUKH nml)opMamm IJIs oﬁyqammnxcﬂ:

- OCHOBHasl JIUTepaTypa:
Amumo  HI.A., Komsrua FO.A., Tkauea M.B. Maremartuka: anreOpa u Haudana
MaTeMaTHYEeCKOTO aHaIn3a, reoMeTpus. Anredpa ¥ Hadaisa MaTEeMaTHYEeCKOTO aHAIM3a
10-11 xmaccel: yueOHMK st oOmieoOpa3oBaTeIbHBIX OpraHM3alMid: 0a30BBIA U
yrIIyOJeHHbIH ypoBHH. — 3-¢ u3a. — M.: [IpocBenienue, 2019. — 463 c.: ui.

Aranacsu JI.C., byry3oB B. @., Kagomues C.b. u np. Maremartuka: anreOpa u Hauana
MaTeMaTH4eckoro aHanusa. ['eomerpus. ['eomeTpus (0a30BbIi U yriayOleHHbIH YPOBHH).
10—11 xmaccer. — M., 2019.

- IONOJIHUTE/ILHAS JIUTEepaTypa:
Maremartuka: anreOpa ¥ Haudaja MaTEMaTHYECKOTO aHalu3a, reomeTrpus. Anredbpa u
Hayajla MaTeMaTuyeckoro aHanusa (B 2 yactax)  Yacte 1: Mopakosuu A.T'., CemeHoB
I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; moj peaakiueit Mopakosuaa A.I'. 10-11,
O6miecTBO ¢ orpannueHHON 0TBETCTBEHHOCTHIO «MOLl MHEemo3unay, 2016

Maremartuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaln3a, reomeTpus. [ eomerpus,
[Tapeirun N.®., 10-11, OO0 «IPODA»; AO «M3narenbctBo [IpocBemenuey, 2018
Maremartuka: anrebpa W Hadaja MaTeMaTHYECKOTO aHaiM3a, TeoMeTpus. Anrebpa u
Hayajla MaTeMaTHdeckoro ananusa, Bunenkun H. 4., 10-11xi1.; MEeMmo3una, 2016
Anrebpa um Hayaia Maremaruueckoro anammsza 10-11 kmace, C.M.Hukomnbckwii,
M.K.Tloramos, H.H.Pemernukos, A.B.IlleBkuH,: [Ipocemenue, 2019. — 435 c.:un

- HHTEPHET-HCTOYHHKH:
https://resh.edu.ru/subject/ - Poccuiickast a1eKTpoHHast MIKOJIa;

www.fcior.edu.ru (MudopmarioHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATEPHAJIbI).
www.school-collection.edu.ru  (Emunas koiuiekuuu IUGPOBBIX  00pa30BaTEIbHBIX
pecypcoB).

https://multiurok.ru/kyzaylana/ - mepcoHaabHBIN CalT MpEoaaBaTes
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