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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
cnenainbHocT  38.02.04 Kommepuusi (mo orpaciasim) Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHus MPH MOATOTOBKE CIICIIHATUCTOB 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 penieHneM ¢eaepaTbHOT0 y4eO0HO-METOAMYECKOTO OOBEAMHEHUS IO 0O0IemMy
ob6pazoBanuto (mpoTokoa oT 28 utonst 2016 ., Ne 2/16-3);

- IlpumepHoii pabouell mporpamMMbl BOCHHMTAHHUS MOJATOTOBKH CIIELUATNCTOB CPEIHEro
3BeHa 1o crnenuanbHocTh 38.02.04 Kommepuus (1o oTpacjasm).

- PexoMmeHmanmii TO OpraHM3alMU TOJYYEHHUS cpenHero oOmero oOpa3oBaHUs B
npenienax OCBOCHHsI 00pa3oBaTeNbHBIX MPOrPaMM CpeHEro npodeccuoHaNbHOTO 00pa30BaHUs
Ha ©0a3e OcCHOBHOro oOmero oOpa3oBaHHMs C ydeToM TpeOoBaHUN  (QenepanbHBIX
rOCylapCTBEHHBIX ~ 00pa30oBaTENbHBIX  CTaHAAPTOB M  MoJydaeMoil  mpodeccuu  uUiau
CHEIUAaJIbHOCTH  CpenHero mpodeccuoHaabHOrO oOpa3zoBanms (muchbMo  JlemaprameHTa
rOCYJapCTBEHHOM TOJMTUKH B cdepe MmoarotoBku padoumx kaapoB u JIIO MwuHoOpHayKn
Poccuu ot 17.03.2015 Ne 06-259;

- [Iucema ®I'AY denepanbHOr0 WHCTUTYTa pa3BUTHUs oOpazoBaHus oT 25 mas 2017
roja, nportokos Ne3 «OO0 yTOYHEHUH PEKOMEHJAlUWN MO OpPraHu3alUd MOJYYECHUS CPETHEro
oOurero oOpa3oBaHus ¢ yueToM TpeOoBaHHi (eiepalbHBIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHbIX
CTaH/IApPTOB M TNOJy4aeMoW mpodeccuu WIW CHEUAIBHOCTH CPETHEro MpodeccuoHalIbHOTO
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 sBISETCS 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

OcBoenmne conepxkanus ydeOHoro mpeamera OVYIL.04 Maremaruka obecnieuuBact
JOCTIKEHHE CTYJCHTAaMH JINYHOCTHBIX, METANPEMETHBIX U IPEIMETHBIX PE3yIbTaTOB.
1.1. Jluunocmmuwie pezynomamut oceoenus npeomema OYIL.04 Marematuka ¢
coomeemcmeuu ¢ mpeoosanuamu @IOC COO:

JIP 1) poccuilcKyl0 TIpaKIaHCKYIO HIEHTHUYHOCTb, HaTPUOTHU3M, YBAXKEHHE K CBOEMY
Hapoay, 4yBCTBAa OTBETCTBEHHOCTH Iepes; PoauHON, ropIoCTH 3a CBOM KpaH, CBOIO
Popuny, mpommioe W HacTosiiee MHOTOHAIMOHAJIBHOTO Hapoaa Poccum, yBakeHue
rocy/lapCTBEHHBIX CUMBOJIOB (rep0, diar, TMMH);
JIP 5) copMHpOBaHHOCTH, OCHOB CaMOPA3BUTHUSI M CAMOBOCIHUTAHUS B COOTBETCTBHH C
00IIeYeTOBEeUECKMMH [IEHHOCTSAMH M WACaTaMU TPAXTaHCKOTO OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHO 1€ TEIBHOCTH;
JIP 7) HaBBIKM COTpPYJHHMYECTBA CO CBEPCTHHKAMHM, JCTbMU MJIQJIIErO BO3pPAaCTa,
B3pOCIBIMH B 00pa30BaTEebHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIE0BATEIbCKOM,
MIPOEKTHOW M IPYTUX BUAAX NESATSITHHOCTH;
JIP 9) roToBHOCTh M CITIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUH BCEH KHM3HH, CO3HATENIFHOE OTHOIIEHUE K HENMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICITHON MPO(GECCHOHATBHON U 0OIIIECTBEHHOM e TETFHOCTH;
JIP 10) scrermyeckoe OTHOIIEHHE K MHpY, BKJIIOYash JCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILLICHUII;
JIP 13) ocosHaHHBI BbIOOp Oymymied mnpodeccMr W BO3MOKHOCTEH pean3alliu
COOCTBEHHBIX U3HEHHBIX IJIAHOB; OTHOILIEHUE K MPO(ECCUOHANBHON NESATENbHOCTH Kak
BO3MOXHOCTH Yy4acTHUs B PEIICHUH JIUYHBIX, OOILECTBEHHBIX, TOCYAaPCTBEHHBIX,
oOLIeHAIIMOHANIBHBIX TPOOIIEM;

1.2. Jluunocmuuie pezynomamot oceoenus npeomema OYIL.04 MaremaTtuka ¢
coomeemcmeuu ¢ npozpammoii eocnumanusa cueunaibHocTd 38.02.04 Kommepuusi (1o
0TpaCIsIM).

Crynent, ocBouBimii yueOHbI mpenmer OVYIL.04 MartemaTuka B COOTBETCTBHH C
nporpaMMoi Bocutanus criennaabHoCcTH 38.02.04 Kommepuust (o oTpacisiM) 10KEH ObITh:

JIPB 10) 3aborsmuiics o 3aluTe OKpYyXKaromieil cpenbl, COOCTBEHHOH H YYyXKOH
0€30MMacHOCTH, B TOM YHcIie UPPOBOI

JIPB 13) JleMOHCTpUPYIOIIHiI TOTOBHOCTh M CHOCOOHOCTh BECTH AMAIOT C IPYTHMH
JIOJIbMH, JIOCTUTaTh B HEM B3aWMOIIOHHMMAaHUS, HAXOUTh OOIIHNE LENU U COTPYAHUYATH IS UX
JOCTHKEHHS B TPOGECCHOHATBHON AeITeIbHOCTH

JIPB 14) TIposBisiomunii CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBHIO YCHEIIHOHN MpodeCCHOHATBHON U 00IIeCTBEHHOU NesTeIbHOCTH

JIPB  15) [IlposBistomuii  TpakAaHCKOE OTHOIIEHHE K  MpodecCHOoHaNbHOM
NEeSTeNbHOCTH KaK K BO3MOXKHOCTH JIMYHOTO Yy4YacTUS B PEUICHHH OOIIECTBEHHBIX,
rOCyIapCTBEHHBIX, 0OIIEHAIMOHATLHBIX MPOOIEM

1.3. Memanpeomemnmnuie pezynomamut oceoenusn npeomema OYI1.04 MaremaTuka



MeTtanpeaMeTHbIe pe3yJabTaThl OCBOECHUS y4EOHOIO IIpeIMeTa J0JKHBI OTPaXaTh:

MP 1) ymeHue caMOCTOSTCIbHO ONPEACNIATh LENU ACATCIHOCTH M COCTaBJIATH ILIAHBI
NESITEIbHOCTH;  CaMOCTOSITEIbHO ~ OCYLIECTBIISITb, KOHTPOJIMPOBaTb U KOPPEKTHUPOBATH
JeSITEIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPChI JUIsl IOCTHXKEHHUS MOCTABJIEHHBIX LieIei
U peau3alii IUIaHOB JEATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYaLUsX;

MP 2) ymenue mpoJyKTUBHO OOMIATHCS M B3aUMOJCHCTBOBATH B MPOLECCE COBMECTHOM
NESITeIbHOCTH, YYWUTHIBATh [O3ULUU JPYTUX YYACTHUKOB JI€ATENBHOCTH, A(PPEKTUBHO
paspemiath KOH(IJIUKTHI,

MP 3) BnajneHue HaBBIKAMH MO3HABATEIBHOM, y4eOHO-HUCCISIOBATEIHCKON U MPOCKTHOM
NEeSTeNbHOCTH, HAaBBIKAMHU  paspellieHus MpolieM; CIOoCOOHOCTb UM TOTOBHOCTh K
CaMOCTOSITEIBHOMY NOMCKY METOJIOB pEIICHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IIO3HAHMS,

MP 4) roToBHOCTh M CITOCOOHOCTH K CaMOCTOSITEIbHOM HH()OPMAIHOHHO-TI03HABATEIHHOM
NEeSITeNIbHOCTH, BIIAJICHHE HaBbIKAMHM TMOJy4eHHs HeoOXoquMoW HH(OpManuu M3 cioBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX UMHPOPMAIH, KPUTHUECKU
OIIEHUBATh U UHTEPIIPETUPOBATh HH(OPMAIIHIO, TOTYYaEMYIO U3 PA3IMYHBIX HICTOYHHUKOB;

MP 5) yMeHHe HCMOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAI[HOHHBIX
texHosoruit (nanee - UKT) B perieHr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allHOHHBIX
3aMa4 ¢ coONoJieHueM TpeOOBaHWN DJPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, THUTHEHBI,
pecypcocOepekeHtsl, MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30TIaCHOCTH;

MP 8) BnameHue A3BIKOBBIMH CPEACTBAMH - YMCHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pEHUs, UCIIOIb30BaTh a/IEKBaTHHIE SI3bIKOBBIE CPE/ICTBA;

MP 9) BnaseHue HaBBIKAMHU MMO3HABATEIBHON PE(IEKCHH KaK OCO3HAHHS COBEPIIAECMBIX
JNEUCTBUI M MBICIUTEIBHBIX IPOILECCOB, UX PE3YyIbTATOB U OCHOBAHMMA, TPAaHUILl CBOETO 3HAHUS U
HE3HaHU, HOBBIX [T03HABATEJIBHBIX 32/1a4 U CPEJICTB UX JIOCTUKEHUSI.

1.4. Ilpeomemnmnwie pezynomamot océoenus yyeono2o npeomema OYI1.04 MaremaTuka

IIpeaMeTHbIe pe3yJabTaThl OCBOCHHUS y4eOHOTO MpEAMETa YCTAaHABIMBAIOTCS Ha 0a30BOM
U yriiyOJI€eHHOM YPOBHSX.

[Ipenmetnbie pe3ynbrathl i yueOHbIX npeamera OVYIL.04 Maremaruka Ha 0a30BOM
yYpOBHE OpPHUEHTHUPOBAaHbI Ha oOOecleyeHrue NPEUMYIIECTBEHHO 00I1e00pa3oBaTenbHOl U
OOLIEKyIBTYPHOU MOATOTOBKH.

[Ipenmernsie pe3ynabTarhl A yueOHbiXx mnpeamera OVYIL.04 Maremaruka Ha
yriayOJIIEeHHOM YpOBHE OPHUEHTHUPOBAHBI MPEUMYIIECTBEHHO HAa MOATOTOBKY K MOCIEIYIOLIEMY
npodeccuoHaIbHOMY 00pa30BaHUIO, Pa3BUTHE MHIAUBUAYAIBHBIX CIIOCOOHOCTEH 00ydYarOLIUXCs
nyreM Oojee TIIyOOKOTO, YeM STO MpeaycMaTpuBaeTcss 0a30BBIM KypCcOM, OCBOCHHEM OCHOB
HayK, CHCTEMAaTHYeCKHMX 3HAaHHM U CHocoOOB JEMCTBHM, MNPUCYIIUX TaHHOMY Yy4eOHOMY
MPEIMETY.

TpeGoBaHus K MPeAMETHBIM Pe3yJIbTATAM OCBOSHHUS MAaTEeMaTUKH JIOJIKHBI OTPAKATh:

IIP6 1) chopMHpOBaHHOCTH TMPEACTAaBICHHN O MaTeMaTHKe KaK YacTh MHPOBOM
KYJIBTYPBl © O MECT€ MAaTeMAaTUKH B COBPEMEHHOW IMBHIM3ALMK, O CINOCO0OAaX OMUCAHUS Ha
MAaTEeMaTHUYECKOM SI3bIKE ABJICHUM PEabHOrO MUPA;



IIP6 2) chopMHUPOBAHHOCTH MPEACTABICHUNH O MATEMATHYECKUX MOHATUSX KaK O
BAKHEHIINX MaTEMATUYECKUX MOJEIISX, TO3BOJISIONINX ONKMCHIBATh U U3y4aTh pPa3HbIE IIPOLECCH
U SBJICHUS; IOHMMAaHHME BO3MOXHOCTM aKCHOMATUYECKOTO IIOCTPOEHUS MaTeMaTHYECKHUX
TEOPHUIL;

IP6 3) BnageHuMe METOJaMHU JIOKA3aTEIbCTB M AITOPUTMOB PEIICHHS; YMEHHE HX
IIPUMEHSTH, IPOBOJAUTH JOKA3aTEIbHbBIE PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;

IIP6 4) BnageHue CTaHJAPTHBIMU [pUEMaMH  pELIEHMs]  palMOHAIbHBIX U
UppalMOHAJIbHBIX, IIOKAa3aTEJIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YpaBHEHUH U
HEPABEHCTB, UX CUCTEM; UCIOJb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIIE JUIS
MOMCKA IMYTH PEIICHUs U WIUTIOCTPAIK PELIeHHs] ypaBHEHUN U HEPABEHCTB;

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

IIP6 6) BrageHWe OCHOBHBIMM TMOHATHUAMU O IUIOCKUX M HPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBaX; C(hOPMUPOBAHHOCTh YMEHHUSI pacliO3HABATh
Ha yepTexkax, MOJIENISIX U B pEaIbHOM MHUPE reoMeTpUuYecKrue QUrypsl; MpUMEHEHHE U3y4YEHHBIX
CBOMCTB reomeTpuyeckux (puryp um Gopmyn Juisi peuieHus T€OMETpUYEeCKUX 3ajad M 3ajad C
MIPaKTUYECKUM COJIepKAHUEM;

IIP6 7) chopMUpOBAaHHOCTH MPEACTABICHUW O TMpoIleccaXx M SBJICHUSIX, HMEIOITUX
BEPOSITHOCTHBIA XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM Mupe, 00
OCHOBHBIX TMOHSATHUSAX AJIEMEHTApHOW TEOPHH BEPOSITHOCTEH; YMEHHUH HAXOJUTh U OLIEHUBATh
BEPOSITHOCTH HACTYIJICHUS! COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U OCHOBHbBIE
XapaKTEPUCTUKH CIy4allHBIX BEJIUYUH;

IIP6 8) BiameHne HaBBIKAMH HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPHU
pELICHNUH 3a]1aY;

Py 9) chopMupOBaHHOCTH MPEACTABICHUH O HEOOXOJMMOCTH J0Ka3aTelbCTB IIPU
000CHOBAaHMM MAaTEMaTHYECKUX YTBEPXKICHHM U POJM AaKCHOMaTUKU B IPOBEACHUU
JeTyKTUBHBIX PACCYKICHUM;

Py 10) chopMupoBaHHOCTh MOHATHHHOTO armapaTa 1O OCHOBHBIM pasjesiaM Kypca
MaTeMaTHKHU; 3HAHUH OCHOBHBIX TeopeM, GOopMyJ U YMEHUS UX MPUMEHSTh; YMEHHUS I0Ka3bIBATh
TEOPEMBI 1 HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PellIeHus 3a1ay;

TPy 11) chopMHUPOBAaHHOCTh YMEHHIM MOJEIHPOBATh PEAIbHBIE CUTYyallUU, UCCIEI0BAThH
MIOCTPOCHHBIE MOJIENIN, HHTEPIPETUPOBATDH MOJIYYCHHBIN pe3yNbTaT;

TPy 12) chopmupoBaHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHUECKOTO
aHallM3a M MX CBOWCTBax, BIJIAJICHHE YMEHUEM XapaKTepH30BaTh INOBeAeHUE (YHKIIHA,
MCI0JIb30BaHUE TIONYYCHHBIX 3HAHUM JUTsI ONTMCAHKS M aHATIU3a PealbHBIX 3aBUCUMOCTEH;

IIPy 13) BnajeHHe YMEHHMSAMH COCTaBICHHS BEPOSITHOCTHBIX MOJEIEH IO YCIOBHIO
3aJJaud M BBIYMCIICHUS BEPOSITHOCTH HACTYMJIEHHUS COOBITUH, B TOM 4YHCJIE C HMPUMEHEHHEM
(opMy1 KOMOMHATOPUKU ¥ OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCIIETOBAHMS CITydailHbIX
BEJIMYMH I10 UX PaCIpPEIEIICHHUIO.
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2. COAEP)KAHUE YYEBHOI'O TIPEJJMETA

AJireOpa ¥ HayaJIa aHAJIU3a

[ToBTOpenue. Pemenue 3amad ¢ MCHOJB30BAaHUEM CBOWCTB YMCENI M CUCTEM CUYUCIICHUS,
JETUMOCTH, AOJIEd W 4YacTel, MPOLIEHTOB, MOJyJIe yucen. Pemienue 3a1ay ¢ UCIOIb30BaHUEM
CBOWCTB CTENEHEW MW KOPHEW, MHOTOWICHOB, MpPeoOpa3oBaHWN MHOTOWICHOB W JIPOOHO-
palOHaIbHBIX BbIPAXKEHUM.

Pemenue 3agau ¢ CnoJsib30BaHUEM IpaayCHOM MepBI yriia. Moaynb 4ucia U €ro CBOMCTBA.

Pemenune 3amau Ha JBWKEHHME U COBMECTHYIO pabOTy C IIOMOUIbIO JIMHEHHBIX U
KBaJPaTHBIX YPaBHEHHM M MX cUCTeM. PemeHue 3a1ad ¢ MOMOIIBIO YHUCIIOBBIX HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOM TIEPEMEHHOW, C TPHUMEHEHHUEM H300pAKEHUS UYHCIOBBIX
IIPOMEKYTKOB.

Pemenue 3agau ¢ Mcnonb30BaHUEM YUCIOBBIX (QYyHKIUN U uX rpadukoB. McnomaszoBanue
CBOMCTB M rpaMKOB JUHEHHBIX U KBaJAPATUUHBIX (PYHKINNA, 0OpaTHON MPOMOPLUUOHAIBHOCTH U

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

Tpuronomerpudeckas OKpPYy>KHOCTh, paauaHHas Mepa yria. CuHyc, KOCHUHYC, TaHTEHC,
KOTAHTE€HC TPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO M CJCACTBUS W3
Hero. 3HaueHus TpuroHoMmerpudeckux GyHkumid ms yraoB 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 Gynkiuu. YeTHOCTh M HEUETHOCTD (PYHKITHI.
CrnoxHble PYHKIIHH.

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

ApPKKOCHHYC, AapKCHUHYC, apKTaHIe€HC u4unciaa. ApKkKoTaHreHc uucna. Ilpocreiimme
TPUTOHOMETPUYECKUE YpaBHEHUS. PenieHne TpuroHoMeTpuyecKuX ypaBHEHHI.

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

Crenenb ¢  JCHUCTBUTENBHBIM  I[IOKa3aTeseM, CBoilcTBa creneHu. lIpocreiimme
roKasaresbHble ypaBHEHHs U HepaBeHcTBa. [lokazarenbHas GyHKIMS U ee CBOICTBa U IpaduK.

Jlorapudm uncna, cBoiictBa norapudma. [ecstuunsiii norapudm. Yucno e. Harypanbhbrit
norapudm. [IpeobpazoBanue norapupmudecknx BoipakeHui. JlorapupmMuyeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢pyHkuMs 1 ee cBoiicTBa u rpaduk. UppanuonanbHbeie ypaBHEHUS.

Mertoa MHTEPBAJIOB U1l pELICHUSI HEPABEHCTB.

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

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

B3aumuo o6patnblie pyHkuuu. I'paduku B3auMHO 0OpaTHBIX QYHKIIHIA.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

IIpousBoanas ¢ynkuuu B Touke. KacarenpHas k rpaduky ¢ynkuuu. ['eomerpuueckuii u
¢usnueckuit cmbicn  mpou3BoaHOM. IlpousBogHble snemeHTapHbIX (GyHKuui. I[lpaBuna
middepeHunpoBaHusl.

Bropas npousBoHas1, ee reoMeTpu4YecKuil U PU3MIECKHii CMBICI.
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[lonsitue o HempepbIBHBIX (DyHKHMAX. TOUKM 3KCTpeMyMma (MakCHMyMa M MHHUMYMA).
HccnenoBanue 31eMEHTapHBIX (YHKIHMHA Ha TOYKH 3KCTpeMyMma, HauOoJiplllee W HauMEHbIIEe
3HauUe€HUE C TMOMOIIbI0 mpom3BoaHON. IlocTpoenne rpadukoB GYHKOHA C  MOMOIIBIO
IPOU3BOIHBIX. [[pMeHeHne IpOU3BOHOM IIPU PELIEHUH 3a/1a4.

[TepBooOpasnas. IlepBooOpa3Hbie 3neMeHTapHBIX (YHKIUN. [lnomans KpUBOIMHEHHOMN
tpaneuuu. ®opmyna Hetotona-Jleitbnuna. OnpeneneHHblil uHTerpai. Beunciaenue miomaziei
TUTOCKUX (PUTYp M 0OBEMOB TeJ BpalleHHs C TIOMOIIBI0 HHTETpaIa.

I'eomerpus

[ToBTOpenue. Pemienue 3amau ¢ NpUMEHEHUEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3aJayd Ha
JI0Ka3aTelIbcTBO M IIOCTPOCHHE KOHTpIpumepoB. Mcmonb3oBanue B 3amadax HMPOCTEUIIMX
JIOTUYECKUX IIpaBuil. PemeHwe 3agad ¢  HCIOJIB30BAHMEM TEOPEM O TPEYrOJIbHUKAX,
COOTHOIIEHUH B MPSIMOYIOJIbHBIX TPEYTOJbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYTrOJIbHUKAMHU.
Pemenue 3amau ¢ ucnosib30BaHuEM (akTOB, CBS3aHHBIX C OKpY)KHOCTAMU. Pemenue 3amad Ha
U3MEPEHUsT Ha IUIOCKOCTH, BBIYMCIICHME JJIMH M IUIomazieil. Pemenue 3agad ¢ MOMOLIBIO
BEKTOPOB U KOOPJUHAT.

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

Touka, mpsiMasi ¥ MJIOCKOCTh B IMPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIEACTBUS W3
HuX. B3auMHoe pacmojio’keHue NpsSMbIX U IUIOCKOCTeM B mpocTpaHcTBe. llapamnenbHocTh
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.

[Ipoexmuus purypsl Ha MIOCKOCTh. [Ipu3Haky MEepHeHIUKYIIPHOCTH MPSAMBIX U IJIOCKOCTEN
B POCTpAaHCTBE. Teopema 0 Tpex NeprueHIUKYISIpaAX.

Muororpannuku. [lapannenenunen. CBoilcTBa MNPSIMOYTOJBHOTO —MapajuiesienUNeia.
Teopema IIudaropa B mnpoctpanctBe. [lpusma um mnwmpamuna. I[lpaBunbpHas mnupamuaa u
npaBuiibHas npusma. [Ipsmas nupamuaa. D1eMeHTbl IPU3MbIL U TMPAMU/IBI.

Tena Bparienus: IIMHAP, KOHYC, cepa u map. OCHOBHBIE CBONCTBA MPSIMOTO KPYrOBOTO
UWIMHJPA, IPSMOr0 KpyroBoro konyca. Mzo0paxkeHue Tel BpallleHus Ha TIOCKOCTH.

[IpencraBienne 006 yce4eHHOM KOHYCe, CEUeHHUs KOHyca (mapajuieIbHOe OCHOBAaHUIO U
MpOXOJIslIee Yepe3 BEpIIHHY), CeYeHHs] UWINHApa (mapajuieIbHO M MEpPHeHAUKYISIPHO OCH),
cedyeHus 1mapa. Pa3BepTka nMianMHApa U KOHyca.

[Ipocreiinre KoMOMHAIMY MHOTOTPAHHUKOB U TEJ BpallleHUs MexXay co0oil. Beruncnenue
AJIEMEHTOB MPOCTPAHCTBEHHBIX GUTYp (pebpa, AMaroHanu, yribl).

[Inomans NOBEPXHOCTHM NPaBWIBHOM TUpaMuabl W HOpsMod mnpusmbl.  [lnomanb
MOBEPXHOCTHU MPSIMOT0 KPYrOBOI'O LIMJIMHJPA, IPSIMOI0 KPyrOBOTO KOHYCa U 11apa.

[Tonsitre 06 o6beMe. OO6BeM MUPaMUIbI U KOHYCA, MPU3MbI U nuinuHApa. O0beM mapa.

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

JIBKeHHsT B TPOCTPAHCTBE: MapajUIeNbHBIA TMEPEHOC, LIEHTpajbHas CHUMMETpHS,
CUMMETpHUS OTHOCUTEIBHO IJIOCKOCTH, MOBOPOT. CBOMCTBA ABMKEHUH. [[puMeHenne qBuKeHui
MIpU PEIICHUH 33/1a4.

BekTopsl u koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCIO, YroJ MexJy Bekropamu. KoimmHeapHble M KOMIUIaHAapHblE BEKTOpPbl. CKalsipHOE
IIPOU3BEACHUE BEKTOPOB. TeopeMa O pas3loKEHHH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. CKalsipHOE NPOU3BEACHHUE BEKTOPOB B KOOpAWHATax. lIpuMeHeHue BEKTOpOB mpu
pelIeHNH 33a]a4 Ha HaX0KJIEHHE PacCTOSHUH, JUIMH, IUIOIIA e 1 00bEeMOB.

VYpaBHEHHE IIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cdepbl B mpocTpaHcTBe. Dopmyna
JUISI BBIYUCIIEHUS PACCTOSIHUS MEXAY TOUKaMHU B IPOCTPAHCTBE.
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BCPOﬂTHOCTL U craTtucTtuka. Padora ¢ JAaHHBIMH

[ToBTOpenue. Pemenne 3amau Ha TaOnMM4YHOE W TpaduyuecKoe MPEICTaBICHHE aHHBIX.
Hcnonp30oBaHne CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HA0OPOB: CPEAHMUX, HAMOOJBIIErO H
HaMMEHBIIETO 3HAYEHUs, pa3Maxa, Aucliepcud. PelieHue 3ajad Ha ONpeesieHUEe 4YacTOThl U
BEPOSITHOCTH COOBITUI. BpluncieHne BepoATHOCTEM B ONBITaX C PABHOBO3MOXHBIMU
AJIEMEHTapHBIMU UCXOAaMHU. Penienue 3a1au ¢ npuMeHeHHeM KOMOMHAaTopuku. Pemenue 3anau
Ha BBIYUCIICHHE BEPOATHOCTEH HE3aBHCUMBIX COOBITHI, NMpUMEHEHHE (HOPMYIBI CIIOKECHUS
BEpOsITHOCTEH. PemieHue 3agay ¢ mpuMeHEeHHEM AuarpaMm OWiepa, JepeBa BEpOSTHOCTEH,
¢dbopmynel beprynu.

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

JluckpeTHbple ciy4ailHple BEIMYMHBI M pacnpeneseHus. HeszaBucuMmsble ciaydailHble
BeIMYMHBIL. PacnipeneneHue cyMMbl U IPOU3BEICHHUS HE3aBUCUMBIX CITy4alHBIX BEJIUYUH.

MareMaTtnueckoe OKHMJIAHHE M JUCIEpPCUs CIydalHOM BEIMYMHBL MaremaTrudeckoe
OXXKMJaHWE M JMUCIEPCHs CYMMBbI CIIydallHbIX BeJIMYMH. ['eomMeTpuyeckoe pacmpejeseHue.
bunoMuanbHOE pacmpesiesieHne U ero CBOMCTBA.

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

[TokazarenpHOE pacnpeseneHue, ero napaMmeTpsl.

[lonsiTie o HOpMalibHOM pactipeaeneHur. [lapameTpbl HOPMaJIbHOIO pacIpe/eleHHUs.
[Ipumepsl ciaydallHBIX BEIMYMH, IIOJUYUHEHHBIX HOPMAaJbHOMY 3aKOHY (MOIpEIIHOCTh
W3MEPEHUH, POCT YeJIOBEKA).

HepaBenctBo YeoObimeBa. Teopema bepnymnu. 3akoH Oonbmmx yucen. BuiOopouHbIi
METOJ] U3MEPEHUSI BEPOSATHOCTEN. Posib 3aKk0Ha OOJBIIMX YUCE B HAYKE, IPUPOJIE U OOLIECTBE.

KoBapmamuss nByx cnydailHpIXx BenuuuH. [loHsATHE 0 KOAY(PUIMEHTEe 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, JI0JIEH W 4acTeil, MPOLIEHTOB, MOyJel uucen. Pemienue 3aiad ¢ UCHOIb30BAHUEM
CBOMCTB CTemeHel M KOpHEW, MHOTOWIECHOB, MpeoOpa3oBaHUl MHOTOYIECHOB M JPOOHO-
paloHaIbHBIX BRIpAKEHUH. Perenne 3a1au ¢ MCNob30BaHUEM IpajlyCHON Mepbl yria. Moayinb
Yiclia U ero CBOWcTBa. PemieHue 3a1au Ha ABM)KEHHUE U COBMECTHYIO PabOTY, CMECH U CILIABHI C
MIOMOIIBIO JIMHEWHBIX, KBaPATHBIX U APOOHO-PALMOHAILHBIX YPaBHEHUH U UX cucTeM. Pemienue
3a/la4 C TMOMOUIBI0 YMCJIOBBIX HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C OJHOW MEpEMEHHOH, C
NPUMEHEHHEM H300paXeHUsl YUCIIOBBIX MPOMEXKYTKOB. PelleHue 3aaad ¢ MCHOJIb30BaHUEM
YUCIOBbIX (QYHKIMH M ux rpadukoB. Mcnonb3oBaHue CBONCTB W rpadUKOB JHMHEHHBIX U

KBaJPaTHUYHBIX  (QYHKIMH, O0OpaTHOM mpomopuuoHanbHOCTH ©  QyHkmum Y = VX,

I'paduueckoe penieHre ypaBHEHUH 1 HepaBeHCTB. Vcnoabp30BaHue onepanuii HaJg MHOXKECTBAMU
U BBICKa3bIBaHUAMU. Vcnonp30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM,
YHCIOBBIX MPOMEXKYTKOB, UX 00beMHEHUN U nepeceueHuit. [IpuMenenre npu penieHuy 3aaad
CBOMCTB apH(METHUYECKOM M TeOMETPUYECKOH MpPOTpeccur, CYMMHPOBaHHsS OECKOHEYHOMH
CXOASIIENCS TEOMETPUUECKOM MPOTPECCHH.

MHoxecTBa (YUCIIOBBIE, T€OMETpHUYECKUX (Uryp). XapakTepHuCTHYEeCKOE CBOICTBO,
SJIEMEHT MHOXECTBa, IYCTO€, KOHEYHoe, OecKOHEeYHOe MHOXecTBO. CrocoObl 3alaHus
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MHOXkecTB [logMHOkecTBO. OTHOILICHHS] TPUHAIIICKHOCTH, BKIIIOUEHHUS, paBeHCTBa. Onepanuu
Hag MHOXecTBamu. Kpyru Diinepa. KoHeuHble W OECKOHEUYHBIC, CUYCTHBIE M HECUCTHBIC
MHO>KECTBA.

HUctunHble ¥ JIOXKHBIE BBICKA3bIBaHUS, ONEpAllMM HAJ BbICKAa3bIBaHUSIMU. Anredpa
BbICKa3bIiBaHUU. CBsI3b BBICKA3bIBAHMM C MHOXeCTBaMH. KBaHTOpBI CYIIIECTBOBAHHUS U
BCEOOIIHOCTH.

3akoHbl JIoTMKKA. (OCHOBHBIE JIOTMUECKHE TIpaBwia. PelieHne OrMYecKux 3amad C
HCI0JI30BAHUEM KPYroB Jiliiepa, OCHOBHBIX JOTHUECKUX MPABUIL.

Ymozakmouenns. OOOCHOBaHMS M JIOKa3aTeNbCTBO B MareMmaruke. Teopembl. Bumabl
MaTeMaTHYeCKUX yTBepkAeHW. Bunmbl gokasarenscTtB. Maremaruueckass  WHIYKITHUS.
VYTBepxkaeHus: 00paTHOE JaHHOMY, MPOTHBOIIOJIOXHOE, OOpaTHOE MPOTUBOMOJIOKHOMY
naHHoMy. [Ipu3Hak U cBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUSL.

OcHoBHas Teopema apudmetuku. OctaTtku U cpaBHeHus. Anroputm EBkinmaa. Kutaiickas
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,
dbopMyIBl JBOWHOTO ¥ TOJOBHHHOTO apryMeHTta. IIpeoOpazoBaHme CymMMBbI, Pa3HOCTH B
MIPOU3BEICHNE TPUTOHOMETPUYECKUX (QYHKIUH, 1 HA000POT.

Hymu ¢yHkmmn, mpoMexXyTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. HamOoinbmiee wu
HauMeHbIee 3HaueHrne Qpyakuu. [lepuoandeckre GyHKIINA U HAUMEHBIIWNA TIepuo. YeTHble 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 =g X, y =
ctg X. CoiicTBa ¥ rpa)Ku TPUTOHOMETPUUECKUX (DYHKIIUM.

OOpaTHble TPUTOHOMETpPUYECKHE (PYHKIUHU, UX TJIaBHbIE 3HAYEHUS, CBOWCTBA U IpadUKH.
Tpuronomerpuueckue ypaBHeHHs. OZHOpPOJHBIE TPUTOHOMETPUYECKUE ypaBHEHHMs. Pemenue
MPOCTEMIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. [IpocTeiimme cructeMbl TPUTOHOMETPUUECKHUX
YpaBHEHUH.

Crenenb ¢  JCUCTBUTENBHBIM  [OKa3zaTeleM, CBoMcTBa creneHu. [Ipocreiime
MoKasaTejbHble YypaBHeHHs U HepaBeHCTBa. [lokazarenbHast QyHKUMS U ee CBOWCTBA U rpaduk.
Yucio e u pyuknus y = .

Jlorapucdm, cBoiictBa jorapudma. JlecATHUHBIH W HATypaJdbHBIA  JIorapudm.
[IpeoOpazoBanue  jnorapudmuueckux  BblpakeHuid. Jlorapubmuueckue ypaBHEHUA U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduKk.

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

[lepBuuHble MpeACTaBICHUST O MHOMKECTBE KOMIUIEKCHBIX 4yHcenl. JlelctBus c
KOMIUIEKCHBIMM uuciaamMu. KoMIUIEKCHO comnpsbkeHHble uMcia. Moayiab M apryMeHT 4HClia.
Tpuronomerpuueckass ¢opMa KOMIUIEKCHOTO 4ucia. PeleHue ypaBHEHHI B KOMILJIEKCHBIX
YHUCIIAX.

Meton uHTepBaJoB js pemieHusi HepaBeHCTB. [IpeoOpaszoBanus rpadgukoB (QyHKIHIL:
C/IBHUI, YMHOXEHHE Ha YHUCIO, OTPAKEHHUE OTHOCHTEIHHO KOOPAMHATHBIX ocel. I'paduueckue
METO/Ibl PEICHUS] YpaBHEHU U HEpaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEPKAIIUX
MEPEMEHHYIO O] 3HAKOM MOTYJIsl.

CucremMbl TIOKa3aTENbHBIX, JIOTApUMUUYECKIX U UPPAIMOHATBHBIX ypaBHEHUN. CHCTEMBbI
MOKa3aTeIbHbBIX, JOTapUPMUUECKUX U UPPALMOHATFHBIX HEPABEHCTB.

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

VYpaBHEHUsI, CUCTEMbl YPABHEHHI C TApaMETPOM.

®opmyna bunoma HetoTtoHa. Pemienue ypaBHEHUN CTENEHM BbIIIE 2 CIIEHUATBHBIX BUJIOB.
Teopema Buera, teopema be3y. IlpuBoaumble W HenmpuBOAMMBIE MHOTO4IEHBI. OCHOBHas
TeopemMa anreOpel. CHUMMeTpHuYeCKHe MHOTOWICHBl. llenouncieHHble U IeN03HAaYHbIe
MHOTOYJIEHBI.

HuodantoBsl ypaBHeHus. Llennsie apodu. Teopema depma 0 cymme KBaapaToB.
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CyMMBI U psi/ibl, METO/IbI CYMMHUPOBAHHUS U IPU3HAKH CXOJIUMOCTH.

Teopemsl 0 IPUOTIKEHUH ACHCTBUTEIBHBIX YHCEN PAlMOHATLHBIMHU.

MHo>xecTBa Ha KOOPAWHATHON MJIOCKOCTH.

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

[onsitne mpenena ¢yHkumum B Touke. [loHatme mpenena (QyHKIUM B OECKOHEYHOCTH.
AcumrtoTel rpaduka ¢yHkuuu. CpaBHEHHE OECKOHEYHO MANBIX M OECKOHEYHO OOJBIINX.
HenpepsiBHOCTh dyHKIMH. CBOMCTBa HenpephIBHBIX (yHKIMiA. Teopema Beitepmrpacca.

Huddepenuupyemocts ¢ynkuuu. IlpomsBognas ¢yHkumm B Touke. KacatempHas K
rpadpuky ¢yaknun. ['eomerpuueckuii u (U3MYECKUi CMBICI Tpou3BoaHOW. Ilpumenenue
MPOU3BOJHOMN B busuke. [Ipon3BogHbIE  BIEMEHTapHBIX GyHKIHUH. IIpaBuna
T depeHInpoBaHMsL.

Bropas npousBoiHas, ee reoMeTpUUECKU U (PU3HMUECKUN CMBICTT.

Touku skcTpemyma (MakcuMyma U MUHHMyMa). MccienoBanue sieMeHTapHbIX (YHKUINN
Ha TOYKM ODKCTpeMyMa, HauOoJIblllee W HAUMEHbIIEE 3HAYEHHE C IMOMOIIBI0O IPOU3BOIHOM.
[Toctpoenne rpadukoB (GYHKIMNA C TOMOIIBIO MPOU3BOAHBIX. [IprMeHeHHE MPOU3BOTHON MPHU
peuieHnu 3a1ad. HaxoxaeHne s3KkCTpeMyMOB (PYHKIIMI HECKOJIbKUX TEPEMEHHBIX.

[lepBooGpa3nas. Heonpenenennsiit nnterpai. IleppooOpa3Hbie 37eMEHTAPHBIX (PYHKIHI.
[Tnomanas xpuBonuHeiHoi Tpameuuu. @opmyna Herlorona-JleitOnuna. OmnpeneneHHbIM
uHTerpan. Beruncnenue miomiaaei miockux Guryp 1 o0beMOB TeNl BpalIEHUS C MOMOIIbIO
WHTETpaa..

Merto bl perienns QyHKIIMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB.

I'eometpust

[ToBTOpenue. Pemenne 3ama4 ¢ MCMOIB30BaHMUEM CBOMCTB (PUryp Ha IIIOCKOCTH. Pemenne
3a7a4  Ha J0Ka3aTeJbCTBO M IOCTPOCHHE KOHTpOpUMEpoB. IIpumeHeHwe mnpocTermmx
JIOTUYECKUX TNpaBui. PemieHwe 3amad ¢  MCHOJB30BaHUEM TEOPEM O TPEYrOJIbHHUKAX,
COOTHOIIEHUH B MPSIMOYTOJbHBIX TPEYTOJbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYTrOJIbHUKAMMU.
Pemenue 3amau ¢ ucnosib3oBaHueM (akTOB, CBA3aHHBIX C OKPY)KHOCTSAMU. Pemenue 3amad Ha
W3MEPEHUs] Ha IUIOCKOCTH, BBIYMCIICHMS JJWMH M Iulonjajed. PemenHue 3amad ¢ MOMOUIBIO
BEKTOPOB U KOOPAMHAT.

Harnsanas crepeomerpus. [Ipuzma, napamienenunes, nupaMmuia, TETPAIP.

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

Teopema Menenas ana terpasapa. IloctpoeHue cedeHHMil MHOTOIPAHHMKOB METOIOM
cinenoB. llentpansHoe mnpoekTupoBaHue. [locTpoeHune ceyeHU MHOTOTPAaHHUKOB METOJO0M
MPOEKIINH.

CkpeluBaromecs npsMble B MPOCTPAHCTBE. YTOJ MEXKIY HUMHU. METOJbl HAXO0XKJIECHUS
PAcCTOSTHUN MEXKy CKPEUIUBAIOIINMUCS MPSMBIMH.

Teopembl O mapayIeNbHOCTH HPSAMBIX M IUIOCKOCTEN B mpocTpaHctBe. [lapainensHoe
MPOEKTHpOBaHKE U n300paxenue uryp. ['eomerpuueckue MecTa TOUEK B MPOCTPAHCTBE.

[lepneHUKyISIpHOCTh NOPSAMOM M IUIOCKOCTH. OpTOrOHAJIBHOE MPOEKTUPOBAHUE.
Haknonnsle n npoekunn. Teopema o Tpex neprneHIuKymspax.

Bunsl terpasapoB. OpTOLUEHTPUYECKUH TETpas’aAp, KapKacHBIM TETpa’qp, paBHOTPAHHBII
terpadap. [IpsimoyronbHbIi TeTpasap. Meauansl 1 OUMEANaHbI TETPadIpa.

JlocTpauBanue TeTpasapa 10 napasuiesienuIea.

Paccrossnuss wmexnay ¢urypamu B mpocTpaHcTBe. OOmuUN MEepneHAUKYISp JIBYX
CKPEIIUBAIOIIMNXCS MPSMBIX.

VYrnel B mpoctpaHcTBe. IlepnenaukynspHble miockocTH. Ilnomaas opToroHaibHOM
npoekuuu. lleprnieHIuKyIsIpHOE ceueHHe Nnpu3Mbl. TpexrpaHHbIi W MHOTOTPaHHBIM YrOJL
CBoiicTBa MJIOCKHUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBAa MJIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPaHHOTO yria. TeopemMbl 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. [IpssmoyronbHbIIA
napajuienenunes. HaknoHHbIe TPU3MBL.

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

[Inomaau noBepxXHOCTEH MHOTOTPaHHUKOB.

Tena BpamieHus:: MIMHAP, KOHYC, map u cdepa. CeueHUs NMIMHIpPA, KOHYca U Imapa.
[ITapoBoii cerMeHT, MmapoBO CJIOM, ITAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia ¥ yCEUEHHBIN KOHYC.

DneMeHThI chepudeckoit reomerpuu. KoHnueckue ceueHus.

KacarenbHble npsiMple M IUIOCKOCTH. BrnucanHele n onucanHble chepsl. Kacarommuecs
cdepsl. KomOnHaiuu ten BpalieHusl.

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

VYpaBHeHue miockocTH. Dopmyna paccTOSHUS MEXKIy TOYKaMU. YpaBHEHHE CQepbl.
dopmyna pacCTOSHUS OT TOUKH /10 TIOCKOCTU. CriocoObl 3ajaHus MPSAMOI YpaBHEHUSIMH.

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

[Tonsitne o6bema. O6beMbl MHOTOTpaHHUKOB. OObEMBI TeJ BpalleHHs. AKCHOMBI 00beMa.
BriBog dopmyn 065eMOB MPSIMOYTOJIBHOTO MapajvieNienuneaa, Npu3Mbl U nupaMuisl. DopMyIsl
JUTsl HAXOXKACHUST o0beMa TeTpadpa. TeopemMbl 00 OTHOIIECHUSX 00HEMOB.

[IpunoxkeHust mHTErpajia K BBIYUCICHHIO OOBEMOB W TIOBEPXHOCTEH TeJ BpallleHUs.
[Tnomane cepuueckoro nosica. O6bem 1mapoBoro ciosi. [IpumeHeHne 0O0bEeMOB NPH 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 IUIOIIAJCH MOBEPXHOCTEH MOJOOHBIX
¢buryp.

JIBukeHHsT B MPOCTPAHCTBE: MapajUIeNIbHBIM IEePeHOC, CHMMETPHUS OTHOCUTEIbHO
IJIOCKOCTH, LIEHTpaJIbHAs CUMMETPUS, TOBOPOT OTHOCUTENHHO MPSIMO.

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

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHsi rpadoB U KOMOMHATOPUKA

[ToBTOpenue. Mcnonb30Banue TabiIUI U JuarpaMM JUlsl IpeAcTaBiIeHus JaHHbIX. Perienue
3aJjay  Ha [OPUMEHEHHE OIUCATEIbHbIX XapaKTePUCTUK YHUCIOBBIX HAOOPOB: CpEAHUX,
HauOOJIBIIET0 W HAaMMEHBILIEro 3HAUEHUs, pa3Maxa, JUCHEPCHUH M CTaHJAPTHOTO OTKIOHEHHUS.
Bbluncnenne 4acToT M BEpOSTHOCTEH COOBITHH. BbluncieHune BeposTHOCTEH B OMBITaX C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMH  HcXojaMu.  Mcmonb3oBaHMe ~ KOMOMHATOPHKH.
Bbruncnenue BeposATHOCTEH HE3aBUCUMBIX COObITHH. lcmonb3oBaHue (GOpPMYIbl CIIOKEHHS
BEpOSATHOCTEH, Auarpamm Dilnepa, 1epeBa BeposiTHOCTEN, popmyiel bepHyiu.

BeposTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUH BEPOSITHOCTEM.

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

JIMCKpeTHbIE CilydallHble BEIMYMHBI U pacnpezneneHus. COBMECTHBIE pacIpeleleHHUs.
Pacnipenenenrie cyMMbl U IPOU3BEACHNS HE3aBUCUMBIX CIIydalHBIX BEJIMYMH. MaTeMaTtuyeckoe
OKMJAHHE U AUCIEPCHs CIlydalHOM BEIWYMHBI. MaTremMaTH4ecKoe OXUIaHUE U JUCHEpCUs
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CYMMBI CIIy4allHbIX BEJIMYUH.

bunapHas caywaiiHas ~ BenuuuHA, pacnpeaeinieHue  bepHymnu.  ['eomerpuueckoe
pacnpeneneHue. bUHOMUANIBHOE pacOpelesieHHe W €ro CBOMCTBA. [ HIlepreoMeTpudecKoe
pacipeneneHue 1 ero CBOUCTBa.

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

[TokazarenpHOE pacnpeesieHue, ero napaMeTpsl.

Pacnpenenenune Ilyaccona m ero npumenenne. HopmanbHOe pacnpenenenue. OyHKIus
Jlanmaca. IlapameTrpsl HOpManbHOro pacnpenencHus. [IpuMepsl CilydaiHBIX —BEJIMYMH,
MIOAYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUM, pOCT uenoBeka). LlenTpanbHas
IpeAesIbHAs TEOpEMA.

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

KoBapuamusi nByx cnydaiiHpix BenuuyuH. [loHATHE O KOI(PUIIMEHTE KOPPETAIUH.
CoBMecTHbIE HAOMIOJEHMS JIBYX CIy4allHbIX BeIMYMH. BpiOopounblii ko3¢ duuneHT
Koppesiiuu. JInHelHas perpeccus.

Craructuueckas rumnore3a. CTaTuCTHKa KpUTEpUS M €€ ypOBEHb 3HauMMOCTH. [IpoBepka
MPOCTEHIINX THUMOTE3. OMIHMPUYECKHE PACIPENENIeHUs] W HUX CBA3b C TEOPETHUECKUMHU
pacnpeneneHussMu. PanroBas koppemsusi.

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

KoaupoBanue. /[BonuHas 3anuch.

OcHoBHble moHsATHS Teopun rpadoB. [epeps. JlBomunoe pgepeBo. CBSI3HOCTE.
Komnonents! cBs3nocth. [yt Ha rpade. DitnepoBsl u [[aMUIBTOHOBHI MTyTH.
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3. TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzamuu coaepkanusi oOmeoodpazoBaTensHOTO yueOHoro mpeamera OVYIL04.
Martematuka B npexnenax ocBoeHust OOIT CIIO Ha 6a3e ocHOBHOTO 00IIero 0Opa3oBaHuUs C
noyryueHueM cpenHero o6miero o6pazoBanust (IIIICC3) makcumanbHas ydeOHas Harpyska
obOyuatomuxcs 1o cnernuanbHocTH 38.02.04 Kommepuusi (Mo oTpacisiM)  COIHAIBHO-
HSKOHOMHYECKOro mpoduist coctaBisgeT 339 wyacoB (B ToM uymcie B (GopMe MPaKTHIECKOM
MOATOTOBKH — 4 4.), W3 HUX ayauTopHas (oOs3aTesbHas) Harpy3ka oOydarommxcs — 2344.,
BKJTIIOYAst MPAKTHUYECKHUE 3aHATUS — 464., BHEAYAAUTOPHAs CAMOCTOSITeNIbHAs paboTa CTYy/IEHTOB
— 105 gacos.

B cootBercTBMM ¢ TMIaHOM y4eOHOTO Tpoliecca NPEAYCMOTPEHa IPOMEKYTOUHAsS
aTTecTaius B opme sK3amMeHa.

YuebHas Harpy3Kka 00yJarommxcs
o0s3aTenpHAs
w ayIUTOpPHAS
% ’E s E B T.U.
HanMeHOBaHME Pa3/IenoB U TeM cE "E‘ § E E § 5 5 2
% g E E % L§~ Bcero § E g § S
: |2 Eglg SE|EEC
S | =F |8 2 2|5 C B
< O 0| \QY s
= & = E
1 2 3 4 5 6 7
Pa3nen.l. Anreopa u Hayajia aHaJIM3a 217 1 67 150 113 37
Tewma 1.1. [ToBTOpEHHE 4 0 1 3 3 0
Tema 1.2. DnemMeHTbI TEOPUU MHOXKECTB H 7 1 1 6 1
MaTeMaTH4eCKON JIOTUKU
Tema 1.3. JlelicTBUTCIBHBIC YUCIA 9 0 3 6 4 2
Tewma 1.4. CrenieHHast pyHKIHS 13 0 4 9 8 1
Tema 1.5. [TokazarenbHast pyHKIUSA 17 0 5 12 8 4
Tema 1.6. Jlorapupmuyeckast GpyHKIUS 31 0 10 21 17 4
Tema 1.7. TpuronomeTrpudeckue Gopmysbl 13 0 4 9 7 2
Tema 1.8. TpuronomeTrpudeckue ypaBHEHHS 31 0 10 21 14 7
Tema 1.9. Tpuronomerpudeckue QyHKIUN 17 0 5 12 9 3
Tema 1.10. IIponsBonHas " ee 26 0 8 18 14 4
T€OMETPUYECKUI CMBICIT
Tema 1.11. IlpumeHeHne mNPOU3BONHON K 27 0 9 18 12 6
UCCIIeIOBAaHUIO (PYHKIIMHA
Tema 1.12. MHTerpan 22 0 7 15 12 3
Paznen 2. KomOumnatopuka. OCHOBBI 31 3 10 21 18 3
TEOPMU BEPOATHOCTEH M MATEeMATH4YEeCKOH
CTATUCTHKHU
Tema 2.1. Kombunaropuka 13 1 4 9 8 1
Tema 2.2. DnemMeHTBI TEOPUH BEPOSITHOCTEN 9 1 3 6 5 1
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Tema 2.3. CraTuctuka 9 1 3 6 5 1
Pazgen 3. I'eomerpust 91 0 28 63 57 6
Tema 3.1. [IlapaminensHOCTh TPSAMBIX | 12 0 3 9 9 0
IIJIOCKOCTEN
Tema 3.2. IlepneHIuKyaspHOCTb NPAMBIX U 17 0 5 12 11 1
IIJIOCKOCTEMN
Tema 3.3. MHOTOTrpaHHUKH 9 0 3 6 5 1
Tema 3.4. BekTopsl B IPOCTPaHCTBE 9 0 3 6 5 1
Tema 3.5. MeTo KOOpAWHAT B IPOCTPAHCTBE 13 0 4 9 8 1
Tema 3.6. Hunuap, KoHYC, TIap 14 0 5 9 8 1
Tema 3.7. O6bemsbI TEN 17 0 5 12 11 1
Bceero: | 339 4 105 | 234 188 46




KoumnuyecTBo
4acoB (B T.4. B

Ne HaunmeHnoBaHue pa3iejioB U TeM dopme Bupu popma I[InanupyemMsble pe3yJbTaThl
n/n .. | y4eOHOrO0 3aHATHSA
NMPaKTHYECKOi
TMOATOTOBKH)
Pazges 1. Auiredpa u Hayasa aHaJIM3a
Tema 1.1 . IToBTOpEHHE 3
1 Hynesoii cpe3 1 Ypok JIPS, JIPB10, MP2, MP3, MP4, MP9,
2 JlelicTBUA C LENIBIMA U PALIMOHAIBHBIMU YUCIIaMU 2 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P63, T1P64, TTPy10,
Camocmoamenvnas paboma cmyoeHmos:
-peleHre MaTeMaTHIeCKHX 3a7a4;
Tema 1.2 . D1eMeHTHI TEOPUH MHOKECTB U 6 (1)
MaTeMaTH4YeCKOM JJOTHKH
3 MHoxecTBa U onepanuy HaJl HUMU 2 Ypox JIPS, JIP7, JIP813, JIPB14, MP2, MP3,
MP4, MP§, MP9, T1P61, ITP62,
4 Onepanuu HaJl MHOKECTBAMHU 1 [Ipakr. 3ansTHE JIP1, JIPS, JIP7, JIP9, JIP813, JIPB14, MP1,
MP2, MP3, MP4, MP8, MP9, T1P61, ITPG2,
I1Py10,
5 MareMaTH4yecKHe TOHATUS U MaTeEMaTHUYECKHE 2 Ypox JIPS, JIP7, JIP813, JIPB14, MP2, MP3,
TIPEIOKEHUS MP4, MP§, MP9, TT1P61, T1P62, ITPy10,
6 VMO3aKIIIOYEeHHU ¥ UX BUIBI. Y MO3aKJIIOUEHMS B 1(2) Ypok JIPS, JIP7, JIP13, JIP10, JIPB13, JIPB14,
npodeccuoHanbHOU chepe. JIPB15, MP2, MP3, MP4, MP8, MP9,
I1P61, ITP62, ITpy?9,
Camocmoamenvnasa paboma cmyoenmos:
- pellleHne MaTeMaTUYECKUX 3a]1a4;
-MO/JISIUPOBAHKE CUTYallui B TPO(HeCcCHOHATEHOM
JIEATEIIbHOCTH HAa MHOJKECTBAX;
- COCTaBJICHHE YMO3aKIIIOUEHUH B paMKaX CBOEH
CIICIIMAIbHOCTH,
- COCTaBJICHHE YMO3aKIIOUEHHH 10 TeMe «8 CeHTSIOps -
MesxTyHapOAHBIN JI€Hb PACTIPOCTPAHEHUS TPAMOTHOCTHY
Tema 1.3 . /leiicTBUTEIbHBIE YHCJIA 6
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7 JleiicTBUTENBHBIC YKClia. beckoHeYHO yObIBarOMIIast Jlexmus JIP7, JIPB13, JIPB14, MP5, I1PO1, ITPG2,
r€OMETPUUECKAsi IPOTPECCUs
8 Apudmernueckuii KOPeHb HATYPATBHOU CTETICHH Jlexmust JIP7, JIP9, JIPB13, JIPB14, MP5, I1P063,
IT1Py10,
9 CremneHb ¢ HATYpaJbHBIM MTOKa3aTEIeM IIpakr. 3ansTHe JIPS, JIP7, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, 11P61, I1P62, I1P03,
I1Py10,
10 Crernens ¢ NeiCTBUTENBHEIM IOKa3aTelIeM Jlexmust JIP7, JIP813, JIPB14, I[TP63, I1Py10,
11 Crelens ¢ NeiCTBUTENBHEIM I0KA3aTelIeM IIpakr. 3ansiTHe JIPS, JIP7, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, T1Py10,
Camocmoamenvnas paboma cmyoeHmos:
- pelleHne MaTeMaTUYECKHX 3a]1a4;
Tema 1.4 . Crenennasi QyHKuus
12 Crenennas GyHKITUs, €€ CBOMCTBA U TPpauK Jlexmus JIP7, JIP9, JIP10, JIP813, JIPB14, I1PO1,
[1P62, TTPy10,
13 | B3aumHo oOpaTHbIe PyHKIIMH Jlexnus JIP7, JIP9, JIP10, JIP813, JIPB14, IIPGI,
I1P62,
14 | PaBHOCHUJIbHBIE YPaBHEHUS M HEPABCHCTBA Jlexnus JIP7, JIP9, JIP813, JIPB14, IIPG3, I1P04,
[Tpy9, I1Py10,
15 | UppaunoHamsHbIE YpaBHEHUS Jlexnus JIP7, JIP9, JIP813, JIPB14, ITPG3, I1P04,
ITPy10,
16 HppannonanbHbie ypaBHEHUS [IpakT. 3ansiTHE JIPS, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P63, I1P64,
17 | UppaunoHaibHbIE HEPABEHCTBA Jlexnus JIP7, JIP9, JIP813, JIPB14, ITIPG3, I1P04,
I1Pyl10,
18 HppanmonanbHble ypaBHEHHS U HEPABEHCTBA Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,

MP4, MP5, MP8, MP9, TIP63, ITP64,

Camocmoamenvnan paboma cmyoeHmos:

- peleHre MaTeMaTHYeCKUX 3a/ay;

- rpaduyeckoe pereHue MpUKIAAHbIX 33134 U3
poheccHOHAbHON 1A TENIbHOCTH;
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Tema 1.5 . Iloka3aTrenbHas QYHKIHSA 12
19 | [loka3zarenwvHas (GyHKIHS, €€ CBOMCTBA U Tpaduk 1 Jlexnus JIP7, JIP9, JIP10, I1P61, ITP62, I1py9,
I1Py10,
20 | IlokazaTenbHbIC ypaBHEHUS 2 Ypox JIPS, JIP7, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, ITP62, ITPG3,
[1P64, T1py9, I1Py10,
21 Pemenue noka3arenbHbIX YpaBHEHHI 1 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, T1P63, T1P64, [1py9,
22 | Pemenue nmoka3aTelIbHBIX ypaBHEHUH 1 [Ipakr. 3ansiTue JIPS, JIP7, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P63, I1P64,
23 | TlokazaTenbHbBIC HEPABEHCTBA 1 Jlexnus JIP7, JIPB13, JIPB14, [1py9, [1Py10,
24 Pemenune nokasarenbHbIX HEPABEHCTB 1 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P63, T1P64, [Tpy9,
25 Pemenue nokasarenbHbIX HEPABEHCTB 1 [Ipakr. 3ansiTHe JIPS, JIPB13, JIPB14, MP1, MP2, MP3,
MP4, MP8, MP9, TT1P63, I1P64,
26 Cucrembl MOKa3aTeNbHBIX YPAaBHCHU  HEPABEHCTB 1 Jlexnus JIP7, JIP9, JIP813, JIPB14, MP5, I1P03,
I1P64, T1py9, ITPy10,
27 | Pemenue nokasaTenbHBIX YPaBHCHHM, HEPABEHCTB M MX 1 Ypox JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
CHUCTEM MP4, MP5, MP§, MP9, IT1P63, I1P64,
28 | Pemenue nokazaTenbHBIX YPaBHCHHM, HEPABEHCTB M MX 1 [IpakT. 3ansTHE JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
CHUCTEM MP3, MP4, MP§, MP9, I1P63, I1P64,
29 | KonrposbHas padoTa no teme «llokazarenbHple ypaBHEHHS 1 Kontp. pabota JIP9, JIPB10, JIPB13, JIPB14, MP1, MP9,
1 HEPaBEHCTBA» I1P63, ITP64,
Camocmoamenvnasa paboma cmyoenmos:
- pellIeHHe MaTeMaTUYECKHUX 3aJ1a4;
Tema 1.6 . Jlorapudmuyeckass pyHkuus 21
30 | [Tonsarue norapudma. CoiicTBa Jiorapudmos. 2 Jlekums JIP7, JIPB13, JIPB14, MP5, I1PG1, ITPG2,
I1Pyl10,
31 | JlecsaTuuHbIe U HaTypallbHbIE TOTapU(MBI 1 Jlexnus JIP7, JIPB13, JIPB14, MPS5, I1PG1, I1P6G2,

I1Pyl10,
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32 | Beruucienue norapudMon Ypox JIPS, JIP7, JIP813, JIPB14, MP2, MP3,
MP4, MPS§, MP9, T1P63, I1P6S,

33 | IIpeobOpa3oBanue JIOrapuPMUICCKIX BBIPAKCHHIMA Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P03,

34 | Jlorapudmudeckast pyHKIIMs, €€ CBOMCTBA U TpaduK Jlexums JIP7, JIP9, JIP10, JIPB13, JIPB14, MPS5,
ITpy9, I1Py10,

35 Jlorapudmuueckue ypaBHEHUS Jlexmust JIP7, JIP9, JIP813, JIPB14, MP5, I1P03,
[1P64, Tpy9,

36 | Jlorapudmudeckne ypaBHEHUS [Ipaxr. 3ausTHE JIPS, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, I1P64, I1py9,

37 [IpeobpazoBanus B torapuMUIeCKUX ypaBHEHHIX Ypok JIPS, JIP7, JIP813, JIPB14, MP2, MP3,
MP4, MP§, MP9, T1P63, I1P64,

38 | Pemenue jorapuMU9IecKiX ypaBHEHUIH Ypox JIPS, JIP7, JIP813, JIPB14, MP2, MP3,
MP4, MP§, MP9, T1P63, I1P64,

39 | Jlorapudmuyeckne HepaBEHCTBA Jlexrmst JIP7, JIPB13, JIPB1 JIPB13, JIPB14,4, ITPG3,
I1P64, ITpy9,

40 | Pemenne morapu(MuUecKX HEPABEHCTB Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP§, MP9, I1P63, I1P64,

41 | Pemenne morapu(MuUeCKX HEPABEHCTB [IpakT. 3ansTHE JIPS, JIP7, JIP9 MPS8, MP9, JIPg13, JIPB14,
MP1, MP2, MP3, MP4, IT1P63, I1P64,

42 | IIpeoOpazoBanus B Jorapu(pMUUICCKIX HEPAaBEHCTBAX Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS§, MP9, I1P63, I1P64,

43 Cucremsl Jorapu(MUIECKIX YPAaBHECHUIN U HEPABEHCTB Jlexnus JIP7, JIPB13, JIPB14, MP5, I1PG3, I1P64,

44 Pemenne norapudpMudeckux ypaBHEHUN U HEPABEHCTB Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP§, MP9, I1P63, I1P64,

45 Pemenue norapumMuueckux ypaBHEHH U HEPABEHCTB [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P63, I1P64,

46 | KontponbHas padota no teme «Jlorapudmudeckue Kontp. pabota JIPS, JIP9, JIP810, MP1, MP9, I1P03, I1P64,

YpaBHCHHA U HCPABCHCTBA»

Camocmoamenvnan paboma cmyoeHmos:
- peneHre MaTeMaTHYeCKUX 3a/ay;
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- HCCIIEJIOBaHUE MPUMEHEHHS JOTapru(MOB B pacueTax
po(ecCHOHAIBHOIO XapaKTepa;

Tema 1.7 . Tpuronomerpudeckue popmyibl 9
47 Pannannasg mepa yrna. [IoBOpoT TOUKM BOKPYT Havyasia 2 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
KOOpJIMHAT. MP4, MP5, MPS§, MP9, I1P61, ITP62, T1PG3,
48 Ornpenenenue cuHyca, KOCUHYCa U TaHTE€HCA yriia 1 Jlexnus JIP7, JIPB13, JIPB14, MPS5, I1PG1, I1PG2,
I1P63, ITPy10,
49 | 3Haku cMHYyCca, KOCHHYCA M TAHTEHCA. 3aBUCUMOCTh MEXKTY 2 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
CHHYCOM, KOCUHYCOM M TAHI€HCOM OJTHOTO M TOT'O K€ YIJia MP4, MP5, MP8, MP9, 11P61, I1P62, I1P63,
[TPy10,
50 Tpuronomerpuueckue ToxaecTsa. OCHOBHBIE 1 Jlexmust JIP7, JIPB13, JIPB14, 11PG1, ITPG2, 11PG3,
TPUTOHOMETpHYECKHE (HOPMYIIbI I1Pyl10,
51 | [IpeobpazoBaHre TPUTOHOMETPUIECKUX TOKIECTB 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P63, T1py9,
52 | IlpeoOpa3oBaHue TPUTOHOMETPHUICCKHX TOXKICCTB 1 [Ipakrt. 3ansTHE JIPS, JIP7, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, I1py9,
53 | JlokasarenbCTBO TPUTOHOMETPHYECKUX TOXKICCTB 1 [IpakT. 3ansTHE JIPS, JIP7, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, I1py9,
Camocmoamenvuas paboma cmyoenmos:
- pelleHne MaTeMaTUYECKHUX 3a]1a4;
- COOOIIEHMS O BEJTUKUX MaTEMAaTHKAX;
Tema 1.8 . Tpuronomerpuyeckue ypaBHeHusl 21
54 | YpaBHeHHE coOS X =a 1 Jlexnus JIP7, JIP9, JIP813, JIPB14, MP5, I1P03,
I1P64, I1Py10,
55 | Pemrenue ypaBHeHH BUAa cOs X = a 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS§, MP9, I1P63, I1P64,
56 | Pemenue ypaBHeHH BUAa COs X = a 1 [IpakrT. 3aHsTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P63, I1P64,
57 | YpaBHeHue sinx =a 1 Jlekums JIP7, JIP9, JIP813, JIPB14, MP5, I1P03,
[1P64, I1Py10,
58 | Pemienue ypaBHeHHi BUa sin X = a 1 Ypok JIP5, JIPB13, JIPB14, MP2, MP3, MP4,




22

MPS8, MP9, TTP63, T11P64,

59 | Pemenue ypaBHeHH BUa Sin X = a [Ipakr. 3ansiTue JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, 11P63, I1P64,
60 | YpaBHeHue tgx =a Jlexnus JIP7, JIPB13, JIPB14, MP5, I1PG3, I1P04,
I1Py10,
61 Pemenue ypaBHeHuit Buja tg x = a Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS§, MP9, 11P63, 11P64,
Pemenue ypaBHeHumil Buja tg x = a IIpakr. 3ansTue JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
62 MP3, MP4, MP8, MP9, 11P63, I1P64,
TpuroHomeTpuyeckre ypaBHEHUs, CBOSIINECS K Jlexmus JIP7, JIP9, JIPB13, JIPB14, MPS5, 11PG3,
63 OCHOBHEIM 11P64,
Pemienne TpuroHoMeTpUYECKUX YpaBHEHUN Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
64 MP4, MP5, MP8, MP9, 11P63, I1P64,
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH [Ipakr. 3ansiTHe JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MPS,
65 MP9, I1P63, I1P64,
3aMeHa IepeMEHOM B TPUTOHOMETPUYECKUX YPABHEHUSIX Jlexmust JIP7, JIP9, JIP813, JIPB14, MP5, I1P03,
66 I1P64,
67 Pemienne TpuroHOMETpUYECKUX YPABHEHUH METOIOM Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
3aMEHBI IEPEMEHHBIX MP4, I1P63, I1P64,
68 Tpuronomerpuueckre HepaBEeHCTBA Jlexnus JIP7, JIP9, JIP813, JIPB14, ITPG3, I1P04,
ITPy10,
69 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP5, MP§, MP9, I1P63, I1P64,
70 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB [IpakT. 3ansiTHe JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P63, I1P64,
71 Peurenne TpuroHoMeTpUYECKUX YPABHEHUN U HEPABEHCTB Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS§, MP9, I1P63, I1P64,
72 Peurenne TpuroHoMeTpUYECKUX YPABHEHUN U HEPABEHCTB [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P63, I1P64,
73 | KonrpomabHas pabota no reme «TpuroHomerpudeckue Kontp. paborta JIPS, JIP9, JIPB10, JIPB13, JIPB14, MPO,

YpaBHCHHA U HCPABCHCTBA»

[1P63, T1P64,
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Camocmoamenvnas paboma cmyoeHmos:
- pelIcHre MaTeMaTHYeCKUX 3a/1a4;

- coobmenus Ha Temy «Kpacota pereHus
TPUTOHOMCTPHUYCCKUX HCPABCHCTB)»

Tema 1.9. Tpuronomerpuueckue GyHKIUH 12
74 | O6GnacTh onpeeiecHHe U MHOXKECTBO 3HAUCHU I 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MP5, I1PO1,
TPUTOHOMETPUYECKUX (PYHKIIMM I1P62, [1py9, [1Py10,
75 YeTHOCTh, HEUETHOCTh, IEPUOJUIHOCTH 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
TPUTOHOMETPUYECKUX (PYHKITUN MP4, MPS8, MP9, T1P61, T1PG2, I1py9,
[TPy10,
76 CaoiicTBa (h)yHKIIUU Y = COS X U ee Tpadux 1 Jlexmust JIP7, JIP9, JIP10, JIPB13, JIPB14, MP5,
I1P61, I1P62,
77 | Iloctpoenue rpapukoB GyHKIUN Y = COS X 1 Ypox JIPS, JIP7, JIPY, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, T1PG63,
78 | Iloctpoenue rpaduKkoB GYHKIHHA ¥ = COS X 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP1, MP2, MP3, MP4, MP§, MP9, I1PG3,
79 | CoiicTBa (hyHKIIMU Y = Sin X U ee Tpaduk 1 Jlexums JIP7, JIP9, JIP10, JIPB13, JIPB14, MPS5,
I1P61, I1PG2,
80 | [TocTpoenue rpadukoB GpyHKIMHA y = Sin X 1 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MPS8, MP9, T1P63,
81 | [TocTpoenue rpadukoB GpyHKIMHA y = Sin X 1 [IpakT. 3aHsTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP1, MPS§, MP9, I1PG3,
82 | CgoiicTBa (hyHKIIMU Y = tg X U ee Tpaduk 1 Jlexums JIP7, JIP9, JIP10, JIPB13, JIPB14, MPS5,
I1P61, I1PG2,
83 | Iloctpoenue rpadukoB GyHKIUN y = tg X 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, I1P63,
84 | Iloctpoenue rpapukoB GyHKIUN y = tg X 1 [IpakrT. 3aHsTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,

MP2, MP3, MP4, MP1, MP8, MP9, ITP63,

Camocmoamenvnan paboma cmyoeHmos:
- pelIeHre MaTeEMaTUYECKUX 3a/1a4;
- HcCle/JOBaHUE rpa)uKOB TPUTOHOMETPHUECKUX
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dynximii;

- cOOOIIeHMS 10 TeMe «ICTETHKA B TpaduKax
TPUTOHOMETPUICCKHUX (YHKITHID

- moctpoenue rpadukoB GyHKIHA ¢ momoisio MS Exsel;

Tema 1.10. IIpon3BoaHas u ee reoMeTPUYECKHUIH CMBICII 18
85 [Tonarue npou3BogHON PyHKIIMN 1 Jlexmus JIP7, JIP9, JIP813, JIPB14, MP5, I1PO1,
I1P62, T1PGS, ITPy10, TTPyl12,
86 | [Ipou3BojHas creneHHON (DYyHKIHH 2 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8§, MP9, T1P65, T1Py10, ITPy12,
87 [TpaBuna nquddepenmpoBanus 1 Jlexmust JIP7, JIP9, JIP813, JIPB14, MP5, I1POS,
[1Py10, TTPy12,
88 | [Ilpumenenne npaBuit quQPepeHIUPOBAHUS TS 1 Ypok JIPS, JIP7, JIPY, JIP813, JIPB14, MP2, MP3,
BBIUHCIICHUS] TPOU3BOTHOM MP4, MPS8, MP9, TTP65, I1py9, ITPy10,
89 | [Ipumenenue npasui quddGepeHIHPOBAHKS JIIS 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
BBIUHCIICHUS TPOU3BOTHOM MP3, MP4, MP8, MP9, T1P65, T1py9,
I1Py10,
90 | [Ipou3BoHBIC HEKOTOPBIX JIEMEHTAPHBIX (PYHKITHI 1 Jlexums JIP7, JIP9, JIPB13, JIPB14, MPS5, TTPGS,
ITPyl12,
91 | BeluucneHue Npor3BOIHBIX JIEMEHTAPHBIX (DYHKIIHI 2 [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP5, MP8, MP9, T1P65, T1PGS,
92 | 'eomeTpHUUECKHI CMBICIT TIPOM3BOTHOM 1 Jlexnus JIP7, JIP9, JIP10, JIP813, JIPB14, MP5,
I1P61, ITP62, TTP6S, ITPy10, ITPyl11,
93 | [IpubnmkEHHBIC BEIYUCICHUS 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS§, MP9, TTP65, I1py9, I1Py10,
94 | IIpou3BoaHAas CIOKHOU (PYHKIIUU 1 Jlexnus JIP7, JIP9, JIP813, JIPB14, ITPO1, ITP02,
I1P65, I1Py10,
95 | BriuucieHnre npou3BOJHBIX CIOKHBIX (YHKIIMMA 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, T1P65, T1py9,
96 | BriuucieHnue NpoOM3BOJHBIX CIOKHBIX (YHKIIMMA 1 [IpakrT. 3aHsTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, T1P65,
97 | Ilpon3BoAHbIE BBICHINX TOPSIKOB 1 Jlexums JIP7, JIP9, JIPB13, JIPB14, ITPGS,
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98 | BrruuciieHrne MpOM3BOHBIX BBICHIMX TOPSIKOB 2 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS8, MP9, T1P05,
Camocmoamenvnas paboma cmyoeHmos:
- pelIcHre MaTeMaTHYSCKUX 3a/1a4;
- pereHue MPOo(HEeCCUOHATBHBIX 3a/1a4 C UCIIOIh30BAHHEM
MPUOIMKCHHBIX BEIYHCICHUH C MOMOIIBIO TTPOU3BOTHOM;
Tema 1.11. [IpumMeHeHne NPOU3BOAHOM K MCCIeJOBAHUIO 18
byHkuumii
99 | Bo3pacranue u yObIBaHUE (yHKIIHH 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MP5, I1IP61,
I1P62, T1PGS, Tpy9, [TPy10, [TPy12,
100 | Ompenenenne MPOMEKYTKOB BO3pACTaHUS M YOBIBAHUS 1 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
byHKITHH MP4, MP8, MP9, T1P61, ITP62, ITP6S5,
[Tpy9, I1Py10, TTPy12,
101 | OmpeneneHre MPOMEKYTKOB BO3pACTaHUS U yOBIBAaHHS 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
byHKIIUN MP3, MP4, TIP65, Ilpy9,
102 | DkctpeMyMbl GYHKITUN 1 Jlexnus JIPS, JIP7, JIP9, JIPB13, JIPB14, MP5,
[1P61, ITP62, TTPGS, TTPGS, I1py9, I1Py10,
ITPyl12,
103 | Onpenenenue SKCTPEMYMOB (HYHKIIUH 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS§, MP9, TTP65, T1Py10, ITPy12,
104 | Onpenenenue SKCTPEMYMOB (DYHKITHH 1 [IpakT. 3aHsTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, I1P65,
105 | Cxema uccnenoBanusi GyHKIIUN C TTIOMOIIBIO MPOU3BOTHOM 1 Jlexnus JIPS, JIP7, JIP9, JIP813, JIPB14, MP5,
I1PGS, I1Py10, ITPy11,
106 | UccnenoBanue pyHKIUHU C TOMOIIBIO IPOU3BOIHOM. 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
[TocTpoenue rpaduxoB GyHKIUI MP2, MP3, MP4, MP8, MP9, I1P05, I1P6S,
[1Pyl1, ITPy12,
107 | HauGombIee u HauMeHbllee 3HaYeHHE (PyHKITUU 1 Jlexnus JIPS, JIP7, JIP9, JIPB13, JIPB14, IIPGS,
[1Pyl2,
108 | HaxoxxaeHre HauOOIBIICTO U HAMMEHBIIIETO 3HAYCHUS 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP5, MPS,

GbyHKIIH

MP9, [1P65, ITPy11, TIPy12,
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109 | HaxoxxaeHre HauOOJIBIIETO U HAMMEHBILIETO 3HAYCHUS 1 IIpakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
GbyHKITII MP3, MP4, MP§, MP9, T1P65, 1Pyl 1,
110 | Beimykiocts rpaduka QyHKIHH, TOYKU TTepernda 1 Jlexuus JIPS, JIP7, JIPY, JIPB13, JIPB14, I1POI,
[1P62, ITPGS, TPyl 1, ITPy12,
111 | HaxoxaeHue mpoMEKYTKOB BBIITYKIOCTH M TOUYEK 1 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
nepernba GyHkuun MP4, MPS§, MP9, T1P65, I1Py12,
112 | HaxoxjaeHrue MPOMEXYTKOB BBITYKIOCTH U TOUYEK 1 ITpakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
nepernda QyHKImu MP3, MP4, MP8, MP9, 11P065,
113 | [IpuMeHEeHHE TPOU3BOTHON K HCCIIETOBAHUIO (DYHKITUU U 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MOCTPOCHHUIO ee rpaduka MP2, MP3, MP4, MPS8, MP9, T1P65,
ITPy12,
114 | [IpumeHeHHEe MPOU3BOIHOM K HCCIET0BAHUIO QYHKIIUU U 1 IIpakrt. 3ansTHE JIPS, JIP7, JIPY, JIP10, JIPB13, JIPB14,
MIOCTPOCHHUIO ee Tpaduka MP2, MP3, MP4, MP1, MP5, MP8&, MP9,
I1P6S, TPyl 1,
115 | KontposbsHas pabota o teme «IIponsBonHas u ee 1 Kontp. pabota JIPS, JIP9, JIP810, JIPB13, JIPB14, MP1,
MIPUMCHCHHE) MP9, T1P6S5,
Camocmoamenvnas paboma cmyoenmos:
- pellleHne MaTeMaTUYECKUX 3a]1a4;
- UccienoBanue rpagukoB GyHKINMA, OTPasKarOIINX
npodeccuoHaNbHBIC PE3YJIbTAThl HA TPOU3BOJICTRE;
- COOOIIEeHHS 0 TeMe «ICTETUKA B rpadukax QyHKITUI
- moctpoenue rpadhukoB GyHKIHIA ¢ momomso MS Exsel;
Tema 1.5 . UnTerpan 15
116 | ITonsTue nepBooOpa3HOit 1 Jlexnus JIPS, JIP7, JIP9, JIP813, JIPB14, MP5,
I1P61, ITPG2, ITPOGS,
117 | IlpaBuna HaXOXACHHS TIEPBOOOPA3HBIX 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS8, MP9, T1P065,
119 | HeonpeneneHHbIN HHTETpal 1 Jlexnus JIPS, JIP7, JIP9, JIP813, JIPB14, MP5,
I1P61, ITPG2, ITPOGS,
119 | BeruncneHnue HEOMpPEIEICHHBIX HHTETPAIOB 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,

MP4, MP8, MP9, TIP65,
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120 | BeruncneHue HEOMPEIEICHHBIX HHTETPAIOB 1 IIpakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP§, MP9, I1P65,
121 | [IpaBwia BEIYHCIICHUS HHTETPAJIOB 1 Jlexmus JIPS, JIP7, JIP9, JIP813, JIPB14, MPS5,
ITP61, I1PG2, ITPOS,
122 | BerumcneHue WHTETPAJIoB 1 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P05,
123 | BeruncneHue HHTETPaIoB 1 [Ipakr. 3ansiTue JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P65,
124 | OnpeneneHHBIN UHTETPAI 1 Jlexmus JIPS, JIP7, JIP9, JIPB13, JIPB14, MPS5,
I1P65,
125 | [Tnomaap KPUBOIMHEWHOM Tpareim 2 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8&, MP9, TTP65,
126 | ®opmyna HeroTona-JleiioauIa 1 Jlexmus JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
ITP61, ITP62, MPS5, TTPOS5,
127 | BerumcneHue miomasei ¢ moMONIbi0 HHTETrpaia 1 Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P65,
ITPGS,
128 | Berunciienue mioniaael ¢ MOMOIIbIO HHTEeTpaia 1 [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP1, MP2, MP3, MP4, MP8, MP9, T1P65,
ITPGS,
Camocmoamenvnasa paboma cmyoeHmos:
- pellleHne MaTeMaTUYECKUX 3a]1a4;
- BBIYMCJICHUE TUTIONIAIICH KPUBOJIUHEHHBIX TpaIeLuii;
- cooOmenus «Beaukue MaTeMaTHKN;
Paznen 2 . KomOunaropuka. OCHOBBI TeOpum 21
BEPOSITHOCTEN U MATEMATHYECKON CTATUCTUKU
Tema 2.1 . KomOunnaTopuka 9 (1)
129 | IlpaBuio npou3BeneHUS 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP§, MP9, I1P61, I1P62, ITP67,
130 | [lepecranoBku. Pazmemienus 2 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,

MP4, MP8, MP9, T1P61, I1P62, ITP67,
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131 | CoueraHus 1 UX CBOMCTBA 1 Jlexmus JIP7, JIP9, IP813, JIPB14, MP5, I1P07,

132 | Pemenwue 3a1a4 Ha MEPECTAHOBKH, Pa3MEIICHUS U 2 (1) Ypok JIPS, JIP7, JIP9, JIP13, JIPB15, JIPB13,
codeTanus (BKJIIOUas 3a/1a4u ¢ MpodeccuoHaIbHbIM JIPB14, MP2, MP3, MP4, MP8, MP9,
COJIEp’KaHuEM) I1P61, I1P62, I1PG7, I1Pyl13,

133 | bunom HeroToHa 1 Jlexnus JIP7, JIP9, JIP813, JIPB14, MP5, I1PO1,

I1P62, I1P67,
134 | buHOMUATBHOE PA3IIOKECHHE 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P67,
135 | buHOMUMATBHOE PA3IIOKECHHE 1 [Ipakr. 3ansiTue JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, I1P67, ITPGS,
Camocmoamenvnas paboma cmyoeHmos:
- perIcHre MaTeMaTHYSCKUX 3a/1a4;
- cooOmeHus «Bennkue MaTeMaTHKI,
- peleHne KOMOMHATOPHBIX 3a7a4 MpodeccuoHanbHOM
HaIPaBJICHHOCTH.
Tema 2.2 . Dj1eMeHThI TEOPHH BEPOSITHOCTENH 6 (1)

136 | CoOwitus. Kombunamuu coOwrtrid. [IpoTrBOMONOXKHOE 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
cOOBITHE MP4, MP8, MP9, I1P61, ITP62, ITP67,

137 | BepositHOCTB cOOBITHS. ClIOKEHHUE BEPOSTHOCTEH. 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,

MP4, MP5, MP8, MP9, I1P61, I1P62, T1PG7,

138 | BepostHOCTh cOOBITHS. ClI0)KEHHUE BEPOSTHOCTEH. 1 [IpakT. 3aHsTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,

MP3, MP4, MP§, MP9, I1P61, I1P62, T1P67,
139 | He3aBucumeble cOOBITHS. Y MHOKEHHUE BEPOSTHOCTEH. 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, ITP62, ITP67,
140 | Cratuctuueckas BEpOSITHOCTh. Pemenue 3anau 2 (1) Ypok JIPS, JIP7, JIP9, JIP13, JIPB15, JIPB13,

npodeccuoHalbHOM HANPaBICHHOCTH

JIPs14, MP2, MP3, MP4, MP8, MP9,
T1P61, [1PG2, ITP67, [Pyl 1, ITPy12,

Camocmoamenvnan paboma cmyoeHmos:
- peleHre MaTeMaTHYeCKUX 3a/ay;

- COCTaBJICHUE 3a/1a4 TEOPHH BEPOSITHOCTEMN
npodeccuoOHaIbHON HANPaBJIEHHOCTH.
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Tema 2.3 . CtaTuctuka 6 (1)
141 | CnyuaiiHble BETMYUHBI 1 Jlexmus JIPS, JIP7, JIP9, JIPB13, JIPB14, MPS5,
I1P61, I1PG2, ITP67,
142 | LlenTpanbHbIC TSHACHIINN 2 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, ITP62, ITP67,
143 | MepsI pazbpoca. 1 Ypok JIP5, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, ITP62, ITP67,
144 | Craructuka B mpo(ecCHOHATLHOU IeSTeIbHOCTH 1(2) Ypok JIPS, JIP7, JIP9, JIP13, JIPB15, JIPB13,
YeIIOBEKA. JIP814, MP2, MP3, MP4, MP§, MP9,
I1P61, I1P62, ITP67, ITPy1 1, ITPy12,
145 | KonTposbsHas pabota o teme «Komobunaropuka. OCHOBBI 1 Kontp. pabota JIPS, JIP9, JIP810, JIPB13, JIPB14, MP1,
TEOPUU BEPOSITHOCTEN M MATEMATUYECKON CTATUCTUKH MP9, 11P67,
CamocmosmenvHas paboma cmyoeHmos:
- percHre MaTeMaTHYECKUX 3a/1a4;
- COCTaBJIEHNE CTATHCTHYECKUX OTYETOB
podecCHOHAIEHON HANPABJICHHOCTH.
Paznen 3 . 'eomeTpus 33
Tema 3.1 . IlapanjiesbHOCTH NPSIMBIX U MJIOCKOCTEH 9
146 | Benenue B cTepeoMeTpuio. «Benukue oy 1 Jlexnus JIP1, JIP7, JIP9, JIPB13, JIPB14, MP5,
MaTEMAaTHKH. [1P61, ITP62, TTPG6, ITpy9,
147 | IlapannenbHOCTh MPSAMBIX, MPSIMON U TIJIOCKOCTH 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
I1P62, I1P66, Ipy9, I1Py10,
148 | B3aumHOE pacrosioKeHre MPSMBIX B IPOCTPAHCTBE. 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
I1P66, MP2, MP3, MP4, MP5, MP8, MP9,
I1P61, TTPG2, ITpy9, ITPy10,
149 | Yron mexay AByMs MPSIMBIMU 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, ITP62, ITPG6,
IIpy9, 11Pyl0,
150 | [NapannenbHOCTH MIOCKOCTEN 1 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,

MP2, MP3, MP4, MP5, MP8, MP9, TTP61,
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TIP62, T1P66, T1py9, I1Py10,

151 | Terpasap u napasuienenune 2 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MPS§, MP9, I1P61, ITP62, TTP66,
IT1Py10,
Camocmoamenvnas paboma cmyoeHmos:
- pelIcHre MaTeMaTHYSCKUX 3a/1a4;
- cooOmenus «Bearukre MaTeMaTHKI,;
- M3TOTOBJICHUE MOJISJICH TeTpadipa v MmapaiesieuIe/a,;
- coobmenns «HTepecHbIe TPpaHN MapaJUIeIICTUTICIaY;
Tema 3.2 . IlepnieHANKYJ/JISIPHOCTD NPSAMBIX H 12
MJIOCKOCTel
152 | [lepneHIUKYIAPHOCTD MPSMOU U TUIOCKOCTH 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
I1P62, I1P66, Ipy9, ITPy10,
153 | [Ipu3Hak MepreHINKYIIPHOCTH MPSMOU U TUIOCKOCTH 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP§, MP9, I1P61, ITP62, T1P66,
[Tpy9, T1Pyl0,
154 | IlepneHauKyssip ¥ HAKJIOHHAS 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, I1P62, ITPG6,
ITpy9, I1Py10,
155 | Yroa mexay npsiMoil M IJIOCKOCTHIO 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, ITP62, T1P66,
IIpy9, I1Py10,
156 | JIByrpaHHBI# yroJ 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, ITP62, T1PG66,
[Ipy9, I1Py10,
157 | [lepneHIuKyIApHOCTD IIIOCKOCTEN 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, 11P61,
I1P62, I1PG6, Ipy9,
158 | Pemenue 3a1a4 Ha napayienbHOCTD U 2 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,

TNICPICHAUKYIIAPHOCTDb NIPAMBIX U IIOCKOCTEM

MP2, MP3, MP4, MP5, MP8, MP9, TTP66,
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159 | KonTtpomabHas pabora no Teme «llapamiensHOCTh U Kontp. pabota JIP5, JIP9, J1P810, MP1, MP9, I1P06,
MIEPICHIUKYIIIPHOCTD MPSMBIX M TUIOCKOCTEH)
Camocmoamenvnas paboma cmyoeHmos:
- pellleHre MaTeMaTUYeCKUX 3a]1a4;
- coobmenne «IlapamienbHOCTh U IEPIICHIUKYISIPHOCTD B
podecCHOHABHON IeATEIIBHOCTHY,
- COOOIIEeHHS 0 TeMe « ICTETUKA MPABWIBHBIX JIMHUW)
Tema 2.3 . MHOrOrpaHHUKH
160 | [Moustre MHOTOTpaHHUKA. [IpH3ma Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
I1P62, ITP66, ITPy10,
161 | Mupamwuna. [IpaBrisHAsS paMuaa. Y ceU€HHAS TUPAMHJIA Ypok JIP1, JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
I1P62, ITP66, ITPy10,
162 | [IpaBuiIbHBIC MHOTOTPAHHUKH Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP2, MP3, MP4, MP5,
MPS§, MP9, T1P61, IT1P62, TTP66, ITPy10,
163 | Pemenue 3a1a4 Ha MHOTOTPaHHUKH Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP5, MPS8, MP9, T1P66,
164 | KonTtposbHas paboTta 1o Teme «MHOTOrpaHHUKI Kontp. pabota JIPS, JIP9, JIPB10, JIPB13, JIPB14, MP1,
MP5, MP9, T1P66,
Camocmoamenvuasa paboma cmyoenmos:
- pellleHne MaTeMaTUYECKUX 3a]1a4;
- coobmenus «Benukue nupamusl Jpeuero Erunray;
- U3rOTOBJICHUE MOJICJIel MHOTOTPaHHUKOB;
Tema 2.4 . BekTOpbI B IPOCTPAHCTBE
165 | IlonsTHe BeKTOpa B MPOCTpaHCTBE. PABEHCTBO BEKTOPOB Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, 11P61,
I1P62, I1PG6, I1py9, I1Py10,
166 | eiicTBus HaJ BEKTOpaMu Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,

MP4, MP8, MP9, TIP66, [TPy10,
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167 | KoMmaHapHbIC BEKTOPBI Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MPS8, MP9, I1P61, I1P62, ITPG6,
I1Py10,
168 | Pa3znmoskeHme BeKTOpa IO TPEM HEKOMILIAHAPHBIM BEKTOPaM Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1PG6, I1py9, I1Py10,
Camocmoamenvnas paboma cmyoeHmos:
- peleHre MaTeMaTHYSCKUX 3a/1ad;
Tema 3.1 . MeToJ KOOPANHAT B NPOCTPAHCTBE
169 | KoopauHaThl TOUYKH U KOOPJAWHATHI BEKTOpa Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P61, ITP62, ITPG6,
ITPy10,
170 | [Ipocreiimue 3a1a49u B KOOPAWHATAX Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P066,
171 | Ilpocreitmme 3a1a4u B KOOPAUHATAX [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP1, MP8, MP9, T1P066,
172 | CkansapHoe pou3BeIcHHE BEKTOPOB Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, ITP62, ITP6G6,
173 | Yroa mexay npsIMbIMHU ¥ TUIOCKOCTSIMH Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, ITP62, ITP66,
174 | JIBmxeHus Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, ITP62, T1P66,
175 | KonTtposbsHas padora rmo teme «BekTopsl. MeTon Kontp. pabota JIPS, JIP9, JIP810, MP1, MP9, I1P06,
KOOPAMHATY
Camocmosamenvnasa paboma cmyoenmos:
- pellIeHue MaTeMaTUYECKUX 3a]1a4;
- coobOmeHus «Bennkrue MaTeMaTHKNY,
Tema 3.2 . naunap, konyc, map
177 | Hununaap u KOHYyC Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, 11P61,
I1P62, I1PG6, ITPy10,
178 | Pemenue 3a1a4y Ha HUJIMH]IP U KOHYC Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
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MP2, MP3, MP4, MP8, MP9, T1PG6,

179 | Cdepa u map 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, TIP61,
I1P62, ITP66, ITPy10,
180 | Pemenwue 3ama4 Ha cepy u map 2 Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP8, MP9, TTP66,
181 | B3aumHOE pacrosioKeHHe TeJl BpaleHus 2 Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP8, MP9, TTP66,
182 | KonrpoasHas padora o teme «{ummanp. Konye. [ap» 1 KonTp. pabota JIP5, JIP9, 1P810, MP1, MP9, I1P06,
CamocmosmenvHas paboma cmyoeHmos:
- pelcHre MaTeMaTHYSCKUX 3a/1a4;
- M3TOTOBJICHUE MOJICJICH TEJl BpaIlleHNUS;
Tema 3.3 . O0beMbI Te 12
183 | OO6BeM MPAMOYTOIBHOTO MapaiIeiieuIeaa 1 Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14,
MP2, MP3, MP4, MP8, MP9, TTP66,
I1Py10, ITPy11,
184 | O6beM npsIMOi IPU3MBI U ITUITHHIPA 2 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1IP61,
[1P62, P66, ITPy10, ITPy11,
185 | O6beM HaKIOHHOW MPU3MBI 1 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, I1P61, I1P62,
I1P66, ITPy10, ITPy11,
186 | O6bem nmupamMuabl U KOHYCa 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, I1P61, I1P62,
I1P66, ITPy10, ITPy11,
187 | O6bem mapa u wiomaas chepsl 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
[1P62, TTPG6, ITPy10, ITPyl1 1,
188 | Pemenue 3a1a4 Ha 0OBEMBI TEI 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, TTP66,
189 | O6bemM mapoBOro cerMeHTa, HIapOBOTO CIIOS U IAPOBOTO 2 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
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CeKTopa

MP2, MP3, MP4, MP8, MP9, T1P61, I1P62,
T1PG6,

190

Kontponbnas padota no teMe «O0beMbl TEI»

Kontp. padora

JIPS, JIP9, JIPB10, MP1, MP9, I1PG6,

Camocmoamenvnan paboma cmyoeHmos:
- pellleHre MaTeMaTUYECKUX 3a]1a4;
- pellieHre MPUKIAIHBIX 33]]a4 Ha BBIYMCICHUE 00BEMOB.
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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
MaTeMaTuieckoro aHanmza. ['eomerpus. ['eomerpus (6a30BbIil U yriryOJIeHHBIH YPOBHH).
10—11 xmaccer. — M., 2019.

- IONOJIHUTE/ILHAS JIUTEepaTypa:
Maremaruka: anredpa M Hadajga MaTEeMaTHYECKOTO aHalu3a, reomeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro aHanusa (B 2 yactax)  Yacte 1: Mopakosuu A.T'., CemeHoB
I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; mox penakiueit Mopakosuaa A.I'. 10-11,
OO6mrecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHIO «MOL] Muemo3unHay, 2016

Maremartuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaln3a, reomeTpus. [ eomerpus,
[Tapeirun N.®., 10-11, OO0 «IPODA»; AO «M3marenbctBo [IpocBemenue», 2018
Maremartuka: anrebpa W Hadaja MaTeMaTHYECKOTO aHaiM3a, TeoMeTpus. Anrebpa u
Hayajia MaTeMaTHdeckoro ananmsa, Bunenkun H. 4., 10-11xi1.; MEeMmo3uHa, 2016
Anrebpa um Hayaia Maremaruueckoro anammsza 10-11 kmace, C.M.Hukomnbckwii,
M.K.Tloramos, H.H.Pemernukos, A.B.IlleBkuH,: [Ipocsemenue, 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 koiuiekmuu IUGPOBBIX  00pa30BaTEIbHBIX
pecypcoB).
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