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IInanupyembie pe3yJabTAThI H3yYeHUs] Y4eOHOT0 MpeaMeTa

JINYHOCTHBIE pe3yJbTarbl:

BOCIIUTAHUE POCCUMCKOM TIPAKIAHCKOW HICHTUYHOCTH: NATPUOTU3MA, YBAXKEHUA K
OreuecTBy, OCO3HAHMS BKJIaJa OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;
(dbopMHpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKU;

OTBETCTBEHHOE OTHOIICHHE K 00y4eHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHUIO U
caMO00pa3oBaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHUE K
HEMpPEPbIBHOMY O0pa30BaHMI0 KaK YCIOBHIO YCHEIIHOW MNpOo(ecCHOHAIBHOW U
00LIECTBEHHOM AESITEIbHOCTH;

OCO3HAHHBI  BBIOOp Oynymeld TpodecCHOHANBHOW  JeATeNbHOCTH Ha  0ase
OpUEHTUPOBaHUsS B Mupe npodeccuii U npodecCHOHATbHBIX MPEANOUYTEHUI; OTHOLICHHE
K MpOo(ECCHOHATBHON JEATEIILHOCTH KaK K BO3MOXXHOCTH YYacTHS B PEUICHUU JIMYHBIX,
OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX M OOIIECHAIIMOHANBHBIX Mpo0ieM; (GopMUpoBaHUE
YBa)XXUTEJILHOTO OTHOLIEHUSI K TPYAY, Pa3BUTHUE OIbITa Y4acTUsl B COL[MAJIbHO 3HAUUMOM
Tpyne,

YMEHHE KOHTPOJIMPOBATh, OLIEHUBATh U aHAJIM3UPOBATh MPOLIECC U PE3YJIbTAT YUeOHOU U
MaTeMaTUYeCKOU JesTEIbHOCTH;

YMEHUE YIPABIATH CBOECH I03HABATEIBHOM EATEIBHOCTHIO;

YMEHUE B3aWMOJECHCTBOBATh C OJHOKJIACCHUKAaMH, JE€TbMHU MIIAJILIEr0 BoO3pacTa H
B3pPOCIIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO-TIONC3HOH, YIeOHO-UCCIIeIOBATEILCKOMH,
MIPOEKTHOM U IPYyTruX BUAAX JEATEIbHOCTH;

KPUTHUYHOCTb MBILUIEHUS, WHUIUATHBA, HAXOJYUBOCTb, AKTHUBHOCTh IIPU PELIECHUU
MaTeMaTUYECKHX 3a/1ay.

MeTtanpeaMeTHble pe3yJbTaThl:

YMEHHE CaMOCTOSITEIbHO OIpENeisTh LEeIH CBOEH JesATeNbHOCTH, CTaBUTh U
dbopmynupoBaTh 17151 ceOsl HOBBIE 33/1a4H B yu&oe;

YMEHHE COOTHOCHUTH CBOM JIEHCTBUS C IJIAHUPYEMBIMHU pe3YJIbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOEH JAEATEIBbHOCTH B IPOLECCE MOCTHXKEHUS pE3yibTaTa, ONpPEIENIAThH
CHocoObl IEWCTBUN B paMKax MPEASIOKEHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyalLlUEN;

YMEHHE CAMOCTOSTEIbHO IPUHUMATh PELICHHS], IPOBOJUTh aHAJIN3 CBOEH AESITEeIbHOCTH,
IIPUMEHATH Pa3IMYHbIE METO/IbI I03HAHNUS;

BJIQJICHUE HaBbIKAaMHU II03HABATEJIbHOM, Yy4eOHO-MCCIEeN0BAaTENIbCKOW W MPOEKTHOMN
JESATEIIBHOCTH;

dbopMHupoOBaHKE TOHATUHHOTO anmnapara, yMEHHs CO3/1aBaTh 000OIIEHHUs, YCTaHABIUBATh
aHaJIOTHH, KJIACCU(PULIMPOBATh, CAMOCTOSATENIBHO BHIOMpPATh OCHOBAHUS M KPUTEPUH IS
KJIacCU(UKALINN;

YMEHHME YCTAHABIMBAaTh IPUUYMHHO-CJIEACTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE
paccyX/eHre, yMO3aKiIioueHne (MHIYKTUBHOE, JeIyKTUBHOE U MO aHAJOTUH) U AeNaTh
BBIBO/IBI;

dbopMHpOBaHHE KOMIIETEHTHOCTH B OO0JAacTH HCIIONB30BaHHUS HHMOPMAIMOHHO-
KOMMYHHKAI[UOHHBIX TEXHOJIOTHIA;

yYMEHHE BUJETh MaTeMaTHUECKYIO 3aJjauy B KOHTEKCTE NMPOOJIEMHON CUTYallMH B APYTUX
JUCLUILINHAX, B OKPYXKAIOIIEeH KU3HU;

YMEHHE CaMOCTOSITEIbHO OCYILECTBISATh MOWUCK B Pa3IMYHBIX HCTOYHHMKAX, OTOOp,
aHaJu3, CUCTEMATH3alMIO0 U KJIacCU(pHUKAIMIO HHPOpMaIK, HeOOXOIMMOM IS peleHus
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MaTeMaTHYECKUX MPOOJIeM, MPEJICTABIATh €€ B MOHATHOM (popMe; MpUHUMATh pEIlIeHHUE B
YCIIOBHSIX HEMOJIHOW WM W30BITOYHOW, TOYHOW WJIM BEPOSTHOCTHOM HWHQOpMaIuu;
KPUTUYECKH OIICHWBATh M HHTEPIIPETUPOBATH HHPOPMALIKIO, TIOTYIAEMYIO U3 Pa3IHYHBIX
HUCTOYHUKOB;

10) ymeHHEe HCHOJIB30BAaTh MATEMaTHYECKHUE CPEICTBA HAMIATHOCTH (TpaduKu, TaOIHIIb,

CXEMBI U JIp.) AJIs WUTIOCTPALK, HHTEPIIPETAlluU, apTyMEHTallu;

11) yMeHue BBIABUTaTh THIIOTE3bl NPU PEIICHUM 3a/Ja4H, MOHMMATh HEOOXOJUMOCTh HX

MIPOBEPKU;

12) moHMMaHWE CYIIHOCTH AaJITOPUTMHUYECKHX NPEANUCAHUA M YMEHHE JCHCTBOBAaTh B
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COOTBETCTBUH C ITPCATTOKECHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

OCO3HaHME 3HAYEHUSI MAaTEMaTUKH Ul IOBCEJHEBHOM KU3HU UEJIOBEKa;

Ipe/ICTaBICHNE O MAaTEMAaTUYECKON HayKe Kak c(epe MaTeMaTHUeCcKOi AesSTeIbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIM3ALINH;

YMEHHME OIUCHIBATh SBJIEHUS PpEAIbHOIO MHpa HAa MaTeMAaTUYECKOM  SI3BIKE;
IpEJCTaBICHUE O MaTEeMAaTUYECKUX IOHATUAX M MaTeMaTHYECKUX MOJENsAX Kak o
Ba)KHEHILIEM MHCTPYMEHTAPHUH, ITO3BOJISIOLIEM ONUCHIBATH U U3Yy4aTh Pa3HbIE MPOLIECCHI
U SIBJICHUS;

IpeJICTaBICHUE 00 OCHOBHBIX MOHATHAX, UIEAX U METOJaX anredpbl 1 MaTEMAaTUYECKOTO
aHaIu3a;

IpEJCTaBICHUE O Ipoleccax U SBJICHUSAX, MMEIOIIMX BEPOATHOCTHBIM XapakTep, O
CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B peEaJbHOM MHpE, OO0 OCHOBHBIX MOHATHUSX
AJIEMEHTAapHON TEOpUU BEPOSITHOCTEHM; yMEHHE HAXOJIUTh U OLEHUBAThb BEPOATHOCTH
HACTYIUICHUsI COOBITMH B MPOCTEMIIMX HNPAKTUYECKUX CHTyallUsiX M OCHOBHBIE
XapaKTEPUCTUKU CIIy4allHbIX BEJIUYUH;

BJIAJICHUE METOJaMM J0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS; YMEHUE MX HPUMEHSTH,
IIPOBOAMTD JJOKA3aTeNbHbIE PACCYKIACHUS B XOJI€ PELLIEHUS 3aay;

NPaKTUYECKH 3HAYMMble MaTeMaTHYeCKWe YMEHHMs U HaBBIKH, CIIOCOOHOCTh UX
OPUMEHEHHUS K  PELIEHUI0 MaTeMaTHMYecKuX M HeMaTeMaTU4yecKuxX  3ajad,
IIPEII0JIaratoIue yMEHHE:

BBITNOJIHATH BBIYUCIICHUS C IEHCTBUTENBHBIMU M KOMITJIEKCHBIMH YHCIIAMU;

pemiath  paluoHaJbHBbIE,  HppallOHAlbHBIE,  IOKa3aTelIbHbIE,  CTENEHHbIE WU
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;
pelaTh TEKCTOBBIE 3aJlaud apU(PMETUYECKUM CIIOCOOOM, C MOMOILBIO COCTABICHUS M
pEILlIEeHUs] ypaBHEHUM, CHCTEM YPAaBHEHUIN U HEPABEHCTB;

HCIIOJIb30BaTh alNreOpandeckuil «sI3bIK» Il ONUCAHUS MPEIMETOB OKPYKAIOIIEro Mupa
Y CO3/1aHUS COOTBETCTBYIOIIUX MAaTEMaTUYECKUX MOJIENIEN;

BBIMOJIHATh  TOXKIECTBEHHBbIE IPeoOpa3oBaHUs PALMOHAIBHBIX, HpPpallMOHAIBHBIX,
MOKAa3aTeNbHbBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX BBIPAXKEHUH;

BBITOJIHATH ONEPALMU HAJl MHOKECTBAMU;

Uccle1oBaTh (PYHKIMH C IIOMOLIBIO POU3BOAHOM U CTPOUTH UX TpadUKy;

BBIYUCIIATH IUIOMAU GUTYp U 00BEMBI TEJ ¢ TOMOILBIO ONPEIETEHHOTO HHTETPaa;
IPOBOJUTH BBIYMCICHHE CTATHCTUYECKUX XaPAKTEPHCTUK, BBIIOJIHATH NMPHOIMKEHHbIE
BBIUNCIICHUS],

pemaTte KOMOMHATOPHBIE 3a/1a4H.

BJIQ/ICHHE HAaBBIKAMHU HCIOJb30BAHUS KOMITBIOTEPHBIX TMpOrpaMM MpH pPELIEHUH
MaTEMaTUUYECKUX 3a/a4.

BJIa/ICHUE OCHOBHBIMHU IMOHSATHSMHU O IUIOCKUX U IMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTb YMEHMsI pPAcHO3HABATh Ha
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yepTexkax, MOACISIX W B pealbHOM MHpE TeoMeTpudeckue (GUrypbl; NpPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpUyYecKux GUryp u Gopmys Ais pelieHus reoOMeTpUYECKUX
3a/1a4 U 3a/1a4 C IPaKTUUYECKUM COACPKAHUEM.

Conepxxkanue yueOHOro nmpeamera

10 kaacce
JlelicTBUTEIbHbIE YU CJIA

Ilonsarue neiicrBuTENbHOrO umciia. MHokecTBa uuncend. CBONMCTBAa JCHCTBUTEIBHBIX YHCEII.
Meron MaTtematnueckoil nHaykuu. IlepecranoBku. Pazmemenns. Coueranus. [loka3zaTesnbcTBo
YUCIIOBBIX HepaBeHCTB JlenuMmocTh wenbix uucen. CpaBHEHUE IO MOAYI0 M. 3amadu ¢
LICJIOUHNCIICHHBIMU HEU3BECTHRIMH.

I'eomeTpusi HA MJIOCKOCTH (IIOBTOPEHME)

VYron Mexy KacaTelbHOU U XOpJoi. TeopeMbl 00 0Tpe3Kax, CBSI3aHHBIX C OKPY>KHOCTBIO. YTJIbI
C BEpUIMHAMU BHYTPHU U BHE yIJIa. BIIMCaHHBIN M ONMCAHHBIM YETBIPEXYTOJIBHUKH. TeopeMsl O
MenuaHe, ouccekTpuce TpeyrosibHuka. Gopmysnsl miomaau TpeyroibHuka. @opmyna I'epona.
Teopembl Menenas u UeBbl. Dmuturic, runepbosia u mapadoia.

PanuonanbHble YPaBHCHUSA U HEPABCHCTBA

Paunonanbubie BbipaxkeHuss dopmynsl OnHoma HplOTOHA, CyMMBI M Pa3HOCTU CTENEHEH.
[Jenenne mHorowieHa ¢ ocrarkoM. AnroputMm EBkimpa. Teopema besy. Kopenp mHOrouneHa.
Pannonanbubie ypaBHeHus. CUCTEMbI pallMOHANbHBIX ypaBHEHUI. MeTo | HHTEpBaOB peleHus
HepaBeHCTB. PanmoHaneHble HepaBeHCTBAa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIbHBIX
HEPABEHCTB.

BBeneHnue B crepeoMeTpuio

[Ipenmer crepeomerpusi. OCHOBHBIE TMOHSATHS CTEPEOMETPUHM. AKCHOMBI CTEPEOMETPHH.
CrnencTBus U3 aKCMOM CTEPEOMETPUHU.

IHapanineJbHOCTh NPAMBIX U IJIOCKOCTEH

[TapanmnensHble npsMble B npoctpaHcTse. [lapamnensHocTs Tpex mnpsambix. [lapamnensHOCTh
HpHMOI\/JI 1 IINIOCKOCTH. CKpGHII/IBaIOHII/ICCﬂ IpsAMBIC. VYrael ¢ COHAITpaBJICHHBIMU CTOPOHAMM.
Yron mexny mnpsameiMu. [lapamnensHble miaockocTd. CBOWCTBa NMapaylIeNIbHBIX IUIOCKOCTEH.
Terpasap. [lapaymenenunesn. 3a1aun Ha MOCTPOCHHUE CEUCHUH.

Kopennb crenenu n

[onstre pynxuuu, u eé rpaguk. dynxmus Y = X". IlonaTre kopHs crenenu N. KopHu 9eTHOH 1

19 v v v v n
HeUeTHOH cTeneHei. Apndmerndeckuii kopeHb. CBoiicTBa KopHe# crenenu N. DyHKnua y=vx
(x>0).

CTeneHb MOJI0KUTEILHOIO YHCJIA



CTCHCHB C paI_II/IOHaJ'IbHBIM II0Ka3aTCJIEM. CBOI\/'ICTBa CTCIICHU C paI_[I/IOHaJIBHBIM IIOKA3aTCJIEM.
[Tonsitue mnpenmena mnocnenoBareabHOCTH. CBOMCTBa mpenenoB. beckoHeyHO yObIBaromias
reomerpuueckas mporpeccus. Yucno e. [loHsiTHe cTeleHU C UPpPalUOHATBHBIM MOKA3aTEJIEM.
[TokazaTenbpHas GyHKIHS.

I[HepneHAUKYJSAPHOCTH NPSAMOM U MJIOCKOCTH

[lepnenaukynspHble npsMble B MpocTpaHcTBe. [lapamienbHbie npsMble, NEPIEHIUKYISPHBIE K
mI0cKocTH. [IpHU3HaK MNEepHEeHAUKYIAPHOCTH NPSAMOW M IUIOCKOCTH. Teopema O MpsAMOM,
NEePNEHAUKYJISIPHOM K IJIOCKOCTH. PaccTosiHMe OT TOYKM 10 IUIOCKOCcTH. TeopemMa o Tpex
NEPHNEHAUKYIAPAaX. YTOd MEXAY IpsAMOM M IUIOCKOCThIO. JIByrpanHeli yroia. Ilpusnax
NEePHIECHANKYJSIPHOCTH JABYX IockocTe. [IpsamoyronbHbiii mapauienenunes. TpexrpaHHbI
yrosa. MHOrorpaHHsbIi yroi.

Jlorapudmpi

[Tonsitue norapudma. CporictBa norapudmos. Jlorapudpmudeckast pyHKIHsL.

IToxa3aTenbHble M TOrapuPMUYECKHe YPABHCHUS] H HEPAaBEHCTBA

[Ipocreiimme moka3aTenbHble ypaBHeHHA. [lpocteifmme nmorapudMudeckue ypaBHEHHS.
VYpaBHEHHUs], CBOAAIIMECS K MPOCTENIINM 3aMEHOM Hen3BecTHOro. [Ipocrelimue nokasareiabHble
HepaBeHCTBa. [Ipocreifmme norapupmuuecKkue HepaBeHCTBa. HepaBeHCTBa, CBOAALIMECS K
IIPOCTEHMIINM 3aMEHON HEU3BECTHOTO.

MHOTrOrpaHHUKH

ITonssTue  mHororpanHuka.  ['eomerpuueckoe  temo.  Teopema — Oiiepa.  Ilpusma.
[TpoctpanctBenHas Teopema Iludaropa. Ilupamupa. IlpaBunbHas nupamunaa. YceueHHas
nupamuga. CuMMeTpus B npocTpaHcTBe. [IoHATHE NMPaBMIIBHOIO MHOTOTPaHHHMKA. DJIEMEHTBI
CUMMETPUHN MPABUIIbHBIX MHOTOTPAaHHHUKOB.

CHHYC 1 KOCHHYC yIJIa M YU CJIA

[Tonsstue yrna. Panmannas mepa yrna. OmnpeneneHue cuHyca M KocuHyca yria. OCHOBHBIE
dopmymbl gt SiN @ U COS a. ApkcuHyc. ApKKocuHYC. [IpuMepbl HCIOIb30BaHKs apKCHHYcCa U
apkkocuHyca. @opMybl 11 apKCUHYCa U apKKOCHUHYCA.

TaHreHc ¥ KOTAHIE€HC YIJIa M YUCJIA

Omnpenenenue TaHreHca U KotaHreHca yria. OcHoBHble ¢popMyiibl s tg & u Ctg a. ApKTaHTeHc.
ApPKKOTaHTI€HC.

DopMy.Jibl CJI0KEHUS

Kocunyc pa3HOCTH M KOCHMHYC CYMMBI ABYX YyrioB. DOpMyInbl Ui JONOJHUTENIBHBIX YIJIOB.
CHuHyC CyMMBI U CHUHYC Pa3HOCTH AByX yrioB. CymMMa M pa3HOCTb CHHYCOB U KOCHHYCOB.
@opMynsl 1 JBOWHBIX W IIOJOBUHHBIX YIJIOB. [Ipom3BeneHHEe CHHYCOB M KOCHHYCOB.

DopMyIsI UIsl TAHTEHCOB.

Tpuronomerpuyeckue pyHKIUN YMCTOBOI0 APIYMEHTA
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Oynkuus y=sin X. @yHkims y=C0S X. @ynkuus y= tg X. ynkuus y= ctg X.
Tpuronomerpuyeckue ypaBHeHUs] M HEPABEHCTBA

IIpocreiimine TPUTOHOMETPUYECKUE YpPABHEHMs. YPABHEHHMs, CBOASIIMECS K IIPOCTEUIIUM
3aMeHON Heu3BecTHOro. IIpuMeHeHne OCHOBHBIX TPUIOHOMETPUUYECKHX (DOpMyI Ul perieHus
ypaBHeHUH. OnHoponaHble ypaBHeHus. IIpocreiimne HepaBeHCTBa Uil CHHYyCa M KOCHHYcCA.
[Ipocreiine HepaBeHCTBAa [Ulsl TaHTeHca M KoTaHreHca. HepaBeHcTBa, cBopsmuecs K
IIPOCTEUIIINM 3aMEHOM HEU3BECTHOI0. BBEICHNE BCIIOMOraTeIpHOTO yIia.

JJiIeMeHThI TEOPUH BEPOSITHOCTEH

[Tonsite BeposiTHOCTH cOObITUSA. CBOMCTBAa BEPOATHOCTEH COOBITHSA. OTHOCHTENbHAS 4YacTOTa
coObITHs. Y CcI0BHAs BEPOSITHOCTh. He3aBucHuMbIe COOBITHSI.

IToBTOpEHUE reomeTpun
IloBTOpEeHne Kypca anredpbl 1 MATEMAaTHYECKOT0 AaHAJIN3A
Peszeps

Hcropuss 1 MeToAbl MAaTeMAaTHKH CIIOCOOCTBYIOT MOBBIIIEHHIO OOIIEKYJIbTYPHOTO YPOBHS
IIKOJbHUKOB, MOHUMAHUIO POJIM MaTEeMaTHKH B OOIEYEIOBEYECKON KyJbTYpe, pPa3BUTUHU
[IUBUJIM3AaLMN U COBPEMEHHOTrO o0IecTBa. Bpems Ha m3ydeHue 3Toro paszeina JOHOTHUTEIBHO
HE BBIJIEIISETCS, YCBOEHUE €r0 He KOHTPOJIUPYETCs, XOTS UCTOPUUYECKHE aCIIEeKThl BILIETAIOTCS B
OCHOBHOM MaTepHa Bcex pa3zelioB Kypca.

HcTopus pa3BUTHs UPpAaLlMOHAIBHBIX YHMCEN 10 Hamel 3pbl. VicTopus pa3BuTHs JIorapupmMoB u
norapupmuueckux Tabmuu: M.bropru, /{.Henep, I'.bpurc, A.Bnakk. PasButne marematnueckon
noruku: Y.Ilupc, ®@.pure, [x.Benn. [Ipakruueckoe mcmosib30BaHUE MOKAa3aTEIbHON (DYHKIINH,
e€ 3HAYMMOCTb B JKU3HM JIIOACH, NPHU HU3y4EHUM JAPYrHX HayK. McTopus BO3HHUKHOBEHMS
TPUTOHOMETPUM Kak d4acth actpoHomuu B [lpeBHenn I'penmu. Hceropus mnepBbIx
MHOIOIpaHHUKOB. Mcropus pasButus Teopuu BeposTHOcTeH U cratuctuku: I[I.depma,
X.I'otirenc, S.bepuymnu, [1.JIarac, [1.JI.Ye6smes, U.HptoTOH.



11 kace
DOyHKUUM U UX rpaGukn

Onementapusie  ¢yHkuumu. OOnacTp ompeneneHuss ©u - o0jacTe 3HaYeHHS  (QYHKIHH.
OrpannueHHOCTh (DyHKIMH. YeTHOCTh, HEUETHOCTh, NMEPHOMUYHOCTh (QYHKIMHA. [IpomexyTku
BO3paCTaHMs, yObIBaHMS, 3HAKOMOCTOSHCTBa M Hynu (yHKuuu. MccnenoBanue QyHKIUM u
HOCTPOEHHE MX TI'paUKOB dIEMEHTapHBIMH MeToaamMu. OCHOBHBIE CIOCOOBI MPeoOpa3oBaHUS
rpadukoB. ['paduku GyHKINN coaepiKaMX MOIYIIN

IIpenes ¢pyHKIMH ¥ HeNPEePBIBHOCTD

[Tonsitme mpenena ¢yukuuu. OpaocTopoHHHMe Tpenenbl. CBoicTBa mpenenoB  (QYHKIHM.
[TonsiTre HenmpepbIBHOCTH GyHKIMH. HenmpepbIBHOCTE 371IeMEHTapHBIX (QYHKIUH.

OoOpatHble pyHKIIUN
[Tonsitue obpatHOil QyHKIMHU. B3anmuo oOpaTHbie QyHKIMN. OOpaTHBIE TPUTOHOMETPHYECKUE
¢dynkuuu. [Iprumepsl KCTI0JIb30BaHUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKIIHUIA.

BexkTopsl B IpocTpaHCcTBE

[TonsitTue BexkTopa. PaBeHcTBo BekTOpoB. CrokeHue M BblUMTaHHE BeKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB. YMHOXKEHHE BeKkTopa Ha uucio. Kommnanapebeie BekTopsl. IIpaBuito
napajuienenunena. Pasnoxenue BEKTopa 0 TPEM HEKOMILIAHAPHBIM BEKTOPAM.

Metona KOOpAUHAT B IPOCTPAHCTBE

[IpsimoyronbHasi cuctemMa KoopauHAT B IpocTpaHcTBe. KoopauHatel Bektopa. CBsizb MEXIy
KOOpJAMHATaMH BEKTOpa M KoopauHaTamu Touek. lIpocredimme 3amaum B KOOpAMHATaXx.
VYpasHenue cheprl. Yron mexay Bekropamu. CkajsipHOE MPOU3BeIeHIE BEKTOPOB. Briuucienue
YIJIOB MEXAY NPSMBIMH U IUIOCKOCTSIMHM. YPaBHEHHE IUIOCKOCTU. LleHTpasbHas CUMMETpUS.
OceBass cummerpusi. 3epkaibHas cummerpus. [lapannensHsiii nepeHoc. IIpeoOpaszoBanue
noo0usl.

IIpousBoanas

ITonsitne npowusBoanou. IIpomsBomnas cymwmsl. lIponmsBoanas pasHoctu. HenpepbIBHOCTB
¢bynkuuu, wumeromeil npousBoaHyro. uddepenuman. I[IpomsBonHas  mpou3BeAEHUS.
[TpousBognas 4vactHoro. IlpousBonHble 3neMeHTapHbIX QyHKuMH. IIpom3BogHas cloxHON
GyHKIMH.

IIpuMeHeHne NPOU3BOAHOM

MakcumMyM ¥ MUHUMYM (YHKIMH. YpaBHeHHe KacaTenbHOW. [IpuGimkeHHbIe BBIYUCICHUS.
Boszpacranue u yobiBanue gpynkuuu. [Ipon3BoaHas BeICIINX MOPAIKOB. DKCTPEMYM (YHKIIMH C
€IMHCTBEHHON KPUTUYECKON TOUKOW. 3a/laul Ha MAKCUMyM M MHHUMYM. ACUMIOTOTHL. J{poOHO-
nuHeiHas @ynkuus. [Tocrpoenue rpadukoB GyHKIUN ¢ MPUMEHEHUEM POU3BOAHOM.



Huauuap, Konyc, map

Ilonstne wnwmmuuapa. Ilnomanes nosepxHoctw wmuiuHApa. llonsatue xonyca. Ilnomans
MOBEPXHOCTU KOHYca. YceueHHbIH konyc. Cdepa u map. B3aumnoe pacnonoxenue chepsl
wiockoctu. KacarenbHas minockocth Kk cdepe. [lmomans cheprr. Bzaumuoe pacronoxeHue
cdepsl u npsamoil. Cdepa, BrrcaHHas B UWIMHIPUYECKYIO MoBepXHOCTh. Cdepa, BIUcaHHAsS B
KOHUYECKYI0 MOBEPXHOCTh. CeueHMs] IWIMHIAPUYECKOM NOBEpXHOCTH. CedeHMs] KOHMYECKOMN
MOBEPXHOCTH.

IlepBooOpa3Hasi 1 MHTErpaJ

[Tonsitue mepBooOpasHoit. Ilnomans KpuBoNMHEHHOW Tpaneruu. OnpeneaeHHbI HHTETpal.
[TpubmmkeHHOE BBIUMCICHHE OlpeneieHHoro uHrerpaita. ®opmyna Herortona —JlelOHuIA.
CpoiicTBa ompeaeneHHOro uHTerpana. [IpuMeHeHue omnpeneNneHHBIX  HHTETPajoB B
TEOMETPHUYECKUX M (PU3UICCKHX 33]auax.

O0beMbI Te

[Torsitre o6bemMa. OOBeM MpsIMOYTOIBHOTO Mapauienenunena. OobeM npssMoi nmpu3Mel. OobeM
HWIMHIpa. Berancnenne o0beMOB Tell ¢ MOMOIIbI0 MHTErpajgoB. O0beM HAKIOHHOW MPU3MBIL.
O6nem nupamusl. O0beM konyca. O0bem mapa. OOBEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS
U 1mapoBoro cexkropa. [lnomans chepsr.

YpaBuenusi. HepaBencrBa. Cucremsl

Pasnocunvnocms ypasnenuil u Hepagencmae

PaBHOCHIIBHBIE TpeoOpa3oBaHusl ypaBHeHUI. PaBHOCHIIbHBIE TpeoOpa3oBaHusl HEPABEHCTB.
YpaBHeHus — cJIeACTBUSA

[lonsiTue ypaBHeHUs-cenCcTBUS. Bo3BeneHre ypaBHEHUs B UETHYIO cTeneHb .JloTeHunpoBanue
norapumMuueckux ypaBHeHuW. Jlpyrue mipeoOpazoBaHHs, TNPUBOIANIME K YpaBHEHHUIO-
cnenctButo. llpuMeHeHuWe HECKOJIBKUX MPeoOpa3oBaHM, NPUBOMSAIIUX K ypaBHEHHIO-
CJIEJICTBUIO.

Paenocunvrnocmsp ypaeuenuﬂ U Hepaeencme cucmemam

OcHoBHBIE TOHATHUS. PemieHne ypaBHEHHI C TIOMOINBIO CHCTEM. YpPaBHEHHS BHUJA
f(au(x))=F(B(x)). Pemenne HepaBeHCcTB ¢ momorisio cucteM. Hepasenctsa Buga f(a(x)) > f(B(x)).

Pasnocunvnocms ypagnenuii Ha MHOIICECMEAX
OcHoBHbIE TOHATHA (PAaBHOCHJIBHOCTh YpaBHEHHI Ha MHOKeCTBaxX ). Bo3BeneHus ypaBHeHUs B

YETHYIO CTEeTeHb. Y MHOKEHUS ypaBHEHUs Ha ¢pyHKuuto. Jlpyrue npeoOpa3oBaHust ypaBHEHUH.
[TprMeHeHre HECKOJIbKUX TPeoOpa3oBaHuil.



Pasnocunvnocmo nepasencme Ha MHOIHCECMEAX

OCHOBHBIE TTOHSITHA. BOSBCIIGHI/IG HCPABCHCTB B YCTHYIO CTCIICHD. YMHOXKEHHE HCPAaBCHCTBA Ha
¢dynkuuto [Ipyrue nmpeoOpa3oBaHusi HEepaBEeHCTB. [IpuMeHeHHEe HECKOIbKHX IpeoOpa3oBaHU.
Hecrporue HepaBeHcTBa.

Memoo npomesxccymkoe 014 ypagHeH Uil U HePaAGEeHCM

YpaBHenus ¢ monyiasmMu. HepaBeHcTBa ¢ MOIyNsiIMH. MeTOJ MHTEPBAIOB ISl HETPEPHIBHBIX
G YHKIIHA.

Hcnonvzoeanue ceoiicme YynKyuil npu peuieHuu ypasHenuil U HepageHcme

Hcnonb3oBanue obmnacteil cymectBoBaHue (yHKOMA. lcnonb3oBaHME HEOTPHLATENIbHBIX
¢yukuuil. Mcnonp3oBaHue OrpaHM4EeHHOCTH (QyHKUMHA. Vcnonb3oBaHME MOHOTOHHOCTH U
9KCTpeMyMOB QyHKIUH. Vcroap30BaHne CBONCTB CUHYCA U KOCHHYCA.

CucreMbl ypaBHeHHMH ¢ HECKOJIbKUMHU HEU3BEeCTHBIMU

PaBHOCWIIBHOCTB cucTeM. Cucrtema-cinencrsue. MeTos 3aMeHbl HEUM3BECTHBIX. PaccyxneHus c
YU CJIOBBIMH 3HAYEHUSMU IIPU PELIEHUU CUCTEM YPAaBHEHUHN

YpaBHe}mﬂ, HEPaBCHCTBA U CUCTEMBI C MapaMeTpaMu

VYpaBHenus ¢ napamerpoM. HepaBencrBa ¢ nmapamerpoM. CucTeMbl ypaBHEHUI C apaMeTPOM.
3ana4u ¢ yCIOBUSAMU

DJIeMeHTbl KOMOMHATOPHUKH, CTATHCTHKH ¥ TEOPUH BEPOSITHOCTEH.

Maremarnueckoe oxunanue. Cnoxusii onbIT. opmyiia bepryum. 3akon bonbmunx uncen.
Pemrenne npakTuyecKkux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

KoMmmiekcHble unciia

Ompenenenne KOMIUIGKCHBIX —uucesl. CloKEeHHE W YMHOKEHHME KOMIUIEKCHBIX —YHCElL.
KommiekcHo comnpsbkeHHble unciaa. Moayiab KOMIUIEKCHOrO 4ucia. Onepauuy BbIUUTAHUS U
neneHus. ['eomerpruueckas HHTEpPIIPETAIIUS KOMIUIEKCHOTO uncia. Tpuronomerpudeckas Gpopma
KOMIUIEKCHOTO YHCJIAa. YMHOXEHUE U JCICHUE KOMIUIEKCHBIX YMCEN, 3allMCAHHBIX B
TpuronoMmerpudeckoii gopme. @opmyna Myaspa. KaapaTHoe ypaBHEHHE C KOMILIEKCHBIMU
HEU3BEeCTHhIMH. V3BIIeueHe KOPHS U3 KOMIUIEKCHOTO YKcia. Anredpanyeckue ypaBHEHUSI.

IloBTOpenue reomerpus
IToBTOpeHue (anredpa u HaYaJIA MATEMATHYECKOI0 AHAJIN3A)

Pe3eps

Paznen «MaremaTHKa B HCTOPHYECKOM PAa3BUTHI)
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Wcropust pa3BUTHS MOHATUS YKCIIAa: KOMIUIEKCHBIE uncia. VIcTopust pa3BUTHS MaTEMAaTUYECKOTO
anamm3za: JI.Komm, JI.Kponekep, M.Kennep, U.Hetoton, I'.JIeitOuum. VcTtopusi BOSHUKHOBEHUS
T epeHMaIbHOr0 U MHTErPAIbHOTO HCYMCICHUS. [IpoucxoxaeHne MOHATHN: IHIUHID,
koHyc, map. Mmena EBknuna, Apxumena, ['epona. IlpoucxoxxaeHue MOHSTUS MPOU3BOIHAS.
Hcropus Bompoca 0 HaX0KACHUN KOMITJIEKCHBIX KOPHEH KBaJIpaTHBIX U KYOMYECKHX ypaBHEHUIL:
Jlx.Kapnano, A.MyaBp. HepaspemmmocTh B paaMkanax ypaBHEHUH CTENEHH, OoJbIIen
yeTelpeX. PazButue maremarnueckoit joruku: Y.Ilupc, ®.Opure, [Jx.BeHn.
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TeMmaTH4ueckoe IVIAHUPOBAHUE C YKA3aHUEM KOJIMIECTBA YaC0B, OTBOAUMbIX

Ha 0CBOEHME KAaKI0H TeMbI

10 xaacc (210 yacoB)

Ne Copep:xanue yueOHOro MaTepuasa KoanyectBo
4acoB
1. JleiicTBUTe/ILHBbIE YHCJIA 134
1 [NousATHE NERCTBUTEIHLHOIO YHUCIIA 2
2 | MuoxecTBa uncen. CBOHCTBa JEHCTBUTEIILHBIX YHCEI 2
3 Meroa MaTeMaTH4eCKON MHIYKITMH 1
4 | IlepecTaHOBKHU 1
5 | Pasmemenus 1
6 | Coueranus 1
7 | Jloka3aTesbCTBO YHUCIOBBIX HEPABEHCTB 1
8 J1eITMMOCTD LICNIBIX YUCET 1
9 | CpaBHeHUs IO MOAYIIIO M 1
10 | 3ajaum ¢ HETOYNCICHHBIMA HEU3BECTHBIMH 1
11 | KontponbHas pabota Nel no teme «/lelicTBUTENbHBIC YKCITA» 1
HexoTopble cBeJleHHs U3 VIAHUMETPHH 8u
12 | Yron Mexay KacaTeJIbHON U XOpJou 1
13 | Teopemsl 06 OTpe3Kax, CBA3aHHBIX C OKPY>KHOCTBIO 1
14 | Yrusl ¢ BeplIMHAMHU BHYTPU U BHE yIiia 1
15 | BrincaHHbI€ U ONMCAaHHBIE YETHIPEXYTOJbHUKH 1
16 | Teopewmsl 0 MeTMaHe U OUCCEKTPUCE TPEYTOJILHUKA 1
17 | ®opmynsl mwiomiaau tpeyronbauka. ®opmyna 'epona 1
18 | Teopema Uessl. Teopema Menenas 1
19 | Dnnunc. 'nnepboia. [TapaGona 1
PanuoHabHbIe YPABHEHHS H HEPABEHCTBA 184
20 | PanmonanpHbIe BRIpAKEHUS 1
21 | ®opmynsl 6uHOMa HpI0TOHA, CyMMBI M Pa3HOCTH CTEMEHEN 2
22 | llenenue MHOTOYJICHA C ocTaTKOM. Anroput™ EBximpa. 1
Teopema be3y. Kopenb MHOTOUNIEHA
23 | PanimoHanmbHBIE YpaBHEHUS 2
24 | CucteMsbl pallMOHATIBHBIX YpaBHEHUH 2
25 | Meron MHTEpBAJIOB PENICHHUS HEPABEHCTB 3
26 | PanmonanbHbIe HEpaBEHCTBA 3
27 | Hectporue HepaBeHCTBa 2
28 | CucteMsl pallMOHAIHHBIX HEPABEHCTB 1
29 | KonrponbHas pabota Ne2 o teme «PannoHanbHble ypaBHEHUS U 1
HEPaBEHCTBA»
BBeneHue B crepeoMeTpuio 44
30 | IIpenmet crepeoMeTpru. AKCHOMBI CTEPEOMETPHH 2
31 | HekoTopble CIeICTBUS U3 aKCHOM CTEPEOMETPHH. 2
IapajulieJbHOCTH NPSIMBIX U IJIOCKOCTEM 18u
32 | IlapamienbHbIe IPSIMBIE B IPOCTPAHCTBE 1
33 | IlapamienbHOCTh TpeX MPSMBIX 1
34 | INapamuiensHOCTD MPSIMOM U TUIOCKOCTH 1
35 | Pemenne 3anau no teme «llapamienbHOCTb IPSAMBIX, IPSIMON U 1
TUTOCKOCTI)
36 | CkpenuBaromuecs npsimble 1
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37 | Yrael ¢ cOHampaBJICHHBIMA CTOPOHAMH 1
38 | Yron Mexay npsiMbIMU 1
39 | Pemenue 3amay no Teme « B3anMmHoe pacnosioskeHre IpsIMbIX B 2
IIPOCTPAHCTBE. YTOJ MEXKIY NPSIMBIMU
40 | IMapannenbHBIC MIIOCKOCTH 1
41 | CpoiicTBa napajuiesIbHBIX INIOCKOCTEN 1
42 | Pewmenue 3aaa4 no teme «B3aumHoe pacnonoxeHune npsMbix B 1
IIPOCTPAHCTBE. YTOJ MEKIY NPSIMBIMU
43 | Terpasap 1
44 | Tlapannenenunen 1
45 | 3ayjayn Ha NOCTPOCHUE CEUCHUM 1
46 | Pemenue 3amay o teMe «TeTpa’ap v mapauiesIeIuIne 1 1
47 | KonrponbHas padora Ne3 o teme «llapamienbHOCTh NPSMBIX U 1
IIJIOCKOCTEN»
48 | 3ager Nel o teme «llapaynenbHOCTh MPSMBIX U TNIOCKOCTEH 1
KopeHnsb crenenu n 12y
49 | Tlonsitue pyHkumu u ee rpaduka 1
50 | OyHKIUA Yy = X" 2
51 | IloHsTHE KOPHS CTENEHU N 1
52 | KopHu 4yeTHOW 1 HEUETHOU CTENICHEH 2
53 | ApudmeTnueckuii KOpeHb 2
54 | CpolicTBa KOpHEW CTENEeHU N 2
55 DyHKIUA F% ,X>0 1
56 | KonTpomnbHas pabora Ne 4 o teme : «KopeHb cTerneHu ny 1
CreneHb NOJI0KUTEIBLHOI0 YHCJIA 134
57 | CremneHb ¢ palmOHAIBHBIM MTOKa3aTeJIeM 1
58 | CBolicTBa CTEICHH C PalMOHAIBHBIM ITOKA3aTEIeM 2
59 | IlonsaTHe npeaena nmocieI0BaTeNbHOCTH 2
60 | CpoiicTBa IpeeioB 2
61 | beckoHeuHO yObIBaroIas reoMeTpHUYEeCcKas IPOrpeccHsl 1
62 | Yucno e 1
63 | [loHsaTHE CTENEHU C UPPALMOHAIBLHBIM MOKa3aTeIeM 1
64 | IlokazarenpHast QyHKIUS 2
65 | KonrponbHas pab6ota Ne 5 o Teme «CTeneHp MoJ0KUTENBHOTO 1
qHCITa»
Jlorapugmsl 6u
66 | IlonsTue norapudma 2
67 | Jloka3aTelbCcTBO CBOMCTB Jorapu(MoB 1
68 | CroiicTBa orapupmMos 2
69 | Jlorapudpmudeckas QyHKIHS 1
Iloka3aTenbHble U Jorapup)mMuiecKrue ypaBHeHUs] H HEPABEHCTBA 114
70 | Ilpocreiimue nokaszaresbHble YpaBHEHUS 1
71 | Ilpocreitmue norapudmMuyeckue ypaBHEHUS 1
72 | YpaBHeHHs], CBOASIINECS K MPOCTEHIIINM 3aMEHON HEM3BECTHOTO 2
73 | IIpocreiimme mokazareabHbIC HEPABEHCTBA 2
74 | Tlpocteiimme gorapupmMuyecKkie HepaBeHCTBA 2
75 | HepaBeHcTBa, CBOASIIMECS K MMPOCTEHIIIMM 3aMEHOM 2
HEU3BECTHOTO
76 | KonTpomnbHas padota Ne 6 o Teme «Iloka3aTenbHbIC U 1

J'IOl“apI/I(I)MI/ILICCKI/IC YpaBHCHUA U HCPABCHCTBA»
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IlepneHAUKYJISIPHOCTH MPSIMBIX U IJIOCKOCTEN 18u
77 | IlepneHauKynspHbIe IPsIMbIE B IPOCTPAHCTBE 1
78 | IlapajuienbHble NpsiMblE, IEPIEHAUKYISPHBIE K INIOCKOCTH 1
79 | Ilpu3Hak nepneHMKyIIPHOCTH NPSIMON U TNIOCKOCTH 1
80 | Teopema o npsAMol MEPIEHANKYISIPHON K TNIOCKOCTH 1
81 | Pemenwue 3agau no Teme «»llepneHuKyaspHOCTb IPSIMO U 2
IJIOCKOCTU»
82 | PaccrosiHrEe OT TOYKHM [0 INIOCKOCTH 1
83 | Teopema o Tpex MepHEHIUKYISIPAX 2
84 | Yron Mexy npsiMOU U TIIOCKOCTBIO 2
85 | Pemenne 3amau no teme « IlepneHanKynsip v HaKJIOHHBIE. YTOI 1
MEXy IPSIMOI U IJIOCKOCTBIO»
86 | JIByrpannslii yroa. TpexrpaHHbIi 1 MHOTOTPaHHBIH yTIIbL. 1
87 | Ilpu3Hak nmepreHIuKyIIpHOCTH JIBYX TUIOCKOCTEH 1
88 | IlpsitMmoyroJbHBIN apaylIeIICIHIIC T 1
89 | Pemenwne 3amau o Teme «JIByrpaHHBIN YTOI. 1
[leprieHAMKYISIPHOCTD MIOCKOCTEN»
90 | KonrponbHas padota Ne7 o Teme «IleprneHaAuKyIsIpHOCTD 1
IPSIMBIX U IIJIOCKOCTEN»
91 | 3auer Ne2 mo teme «llepneHINKYIAPHOCTD MPSIMBIX U 1
TIJIOCKOCTEN»
CHHYC H KOCHHYC yIJja 9y
92 | IlonsTue yria 1
93 | Pagunannas mepa yria 1
94 | Onpenenenrie cHHYca U KOCUHYCA yIriia 1
95 | OcHoBHbIe HOPMYIIBI IS SN 0L ¥ COS 0O 2
96 | Apkcunyc 2
97 | ApKKOCHHYC 2
TaHreHc M KOTaHIeHC yriia 64
98 | Ompenenenue TaHreHca U KOTaHI'€HCa yria 1
99 | OcHoBHbIE popMyIIbI UId tg 0L 1 Ctg o 2
100 | ApkraHreHc 1
101 | ApkkoTaHIeHc 1
102 | KonrpomnbHas padora Ne§ o teme: « Tpuronomerpuueckue 1
bopMyIB»
MHOrorpaHHUKH 164
103 | [ToHATHE MHOTOTrpaHHUKA. 1
104 | ITpusma. IlpoctpancTBennas Teopema Iludaropa 1
105 | Pemenue 3anau o teme «llonsite MHOTOrpanHuKa. [Tpu3may 2
106 | ITupamupa. IlpaBuiibHas nupamuia 1
107 | Yceuennas nupamuia 1
108 | Pemenue 3agau no teme «Ilupamumar» 1
109 | Pemrenue 3ana4d o teme «I[IpaBribHas mupaMuga» 1
110 | Pemenue 3amay mo Teme « YceueHHass MTUPaMUIa 1
111 | CummeTpus B IPOCTPAHCTBE 1
112 | [ToHsATHE IPABIILHOTO MHOTOTPAaHHUKA 1
113 | DnemMeHThl CUMMETPUHU NPABUIIbHBIX MHOTOTPAHHUKOB 1
114 | Pemenue 3aga4 no teme «IIpaBuibHble MHOTOTPaHHUKHI 1
115 | Pemenue 3aga4d o teMe «KoMOMHAIIMN MHOTOTPAaHHUKOBY 1
116 | KonrponbHas pabotaNe9 mo teme « MHOTOTrpaHHUKNY 1
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117 | 3auer Ne3 mo Teme« MHOTOrpaHHHKM 1
DopMyJibl CII0KEHUS 114
118 | KocuHyc pa3HOCTH M KOCUHYC CYMMBI IBYX YIJIOB 2
119 | ®opmyiisl Ui JONOTHUTENBHBIX YIITIOB 1
120 | Cunyc cyMMBI i CHHYC Pa3HOCTH JBYX yIJIOB 2
121 | Cymma u pa3HOCTb CHHYCOB U KOCHHYCOB 2
122 | ®opmybl asisi ABOWHBIX U TIOJIOBUHHBIX YTJIOB 2
123 | [Ipou3BeneHne CUHYCOB U KOCHHYCOB 1
124 | ®opmyIisl Ui TAHTEHCOB 1
Tpuronomerpuyeckue GyHKINM YUCJIOBOT0 ApryMeHTa 9y
125 | @ynknus y = sin X 2
126 | OdyHKnus y = cos X 2
127 | Oynknus y = tg x 2
128 | @ynkuus y = ctg x 2
129 | KontponwHas pabora Ne 10 no reme; «DopMyIbl CIOKEHUS» 1
Tpuronomerpuyeckue ypaBHeHusi 1 HePaBEHCTBA 124
130 | Ilpocreiimue TPUTOHOMETPUYECKIE YPABHEHHUS 2
131 | YpaBHeHwus1, cBOISAIIMECS K TPOCTEHIIINM 3aMEHON HEU3BECTHOTO 2
132 | IlpuMeHeHue OCHOBHBIX TPUTOHOMETPUUECKHUX (HOPMYIT Iis 2
penieHusl ypaBHEHUN
133 | OpHOpOHBIE ypaBHEHUS 1
134 | Ilpocreiilmue HepaBEHCTBA AJIsl CHHYCa U KOCHHYCa 1
135 | Ilpocreiimme HepaBEHCTBA JIJIsl TAHTEHCA M KOTAHTCHCA 1
136 | HepaBeHcTBa, cBOISAIIUECS K TIPOCTEHIITUM 3aMEHOM 1
HEM3BECTHOTO
137 | BBegenue BCIoMOraTesIbHOTO yriia 1
138 | Konrponbnas padora Ne 11 mo reme « Tpuronomerpuueckue 1
YpaBHEHMsI U HEPABEHCTBA»
DJiIeMEeHThI TEOPHH BEPOSITHOCTEl 8u
139 | BepositHOCTH COOBITHS 1
140 | IToHsATHE BEpOSATHOCTH COOBITHS 2
141 | CpoiicTBa BeposiTHOCTEN 2
142 | ITpumepsl 3a/1a4 Ha CBOMCTBA BEPOSTHOCTEH 1
143 | OTHOCUTENBHAS YaCTOTA COOBITHS 1
144 | Ycnonas BeposiTHOCTh. HezaBucuMbIe COOBITHS 1
145 | IToBTOpeHue anredpsl 74
146 | [ToBTOpEeHNE TeOMETPUH 64
147 | PesepB (cTapTOBBIH, pyOeXHBbIH, , IPOMEXKYTOUYHAsI aTTeCTaIMs]) Su
Hroro 210y
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11 kaacc (2044)

Ne | Coaep:xkaHue y4eOHOI0 MaTepuasa KoanuectBo
4acoB
DyHKIUH U UX TPaduUKHU 9y
1 | Dnemenrtapuble QyHKIHH 1
2 | Obnactpb onpeneneHus U 00J1acTh U3MEHEHUS (DYHKITHH. 1
OrpaHn4eHHOCTb (HYHKIIUU
3 | YUeTHOCTB, HEYETHOCTD, IEPHOTUIHOCTH (QYHKITUI 2
4 | I[IpomexxyTKH BO3pacTaHusl, yObIBaHUS, 3HAKOMOCTOSHCTBA U HYJIH 2
byHKIHMH
5 | UccnenoBanue GyHKIUN U TOCTPOEHUE UX IPAaUKOB 3JIE€MEHTAPHBIMU 1
METOAAMHU
6 | OcHOBHBIE cTIOCOOBI MPeoOpazoBaHMsl rpahuKoOB 1
7 | I'paduku GyHKINNA, COACPIKAITUX MOTYIIN 1
IIpenen ¢pyHKUMM U HENPEPHIBHOCTH 54
8 | Ilonstie npenena GyHKIUU 1
9 OIHOCTOPOHHHME MPEEITBI 1
10 | CpoiicTBa nipenesioB QyHKITUH 1
11 | IlonsTue HENPEPHIBHOCTH PYHKIIMU 1
12 | HenpepbIBHOCTB 3JIEMEHTApHBIX (YHKIUH 1
Oo0paTHble pyHKUMHU 64
13 | Ilonstue obpaTHON HYyHKIIUU 1
14 | BzaumHo oOpaTHbIe QyHKINH 1
15 | O6paTHble TPUTOHOMETPUYECKUE PYHKIINH 2
16 | IIpumepsl HCTIOIB30BaHMs OOPATHBIX TPUTOHOMETPUIECKUX (PYHKITHIA 1
17 | KontponbHas pabota Nelno teme «DyHKIMH U TpaduKi») 1
MeTo0/1 KOOPAUHAT B IPOCTPAHCTBE 21
BekTopsbl B IpoCcTpaHCTBE 64
18 | Ilonsartue BekTOpa. PaBeHCTBO BEKTOPOB 1
19 | Cioxenue v BeIUTaHUE BEKTOPOB. CyMMa HECKOJIBKHX BEKTOPOB 1
20 | YMHOXXEHHE BEeKTOpa Ha YHCIIO 1
21 | Kommuianapasle BekTopsl. [IpaBuino napamienenumnena 1
22 | Pa3no)xeHue BEKTOpa O TPEM HEKOMIUIAHAPHBIM BEKTOpaM. 1
23 | 3auer no TeMe « BeKTopbl B IPOCTPaHCTBEN 1
MeToa KOOPAMHAT B IPOCTPAHCTBE 154
24 | IlpsmoyroJibHas cUCTeMa KOOpAMWHAT B pocTpaHcTBe. KoopauHaTel 1
BEKTOpa
25 | CBs3b MEXJy KOOP/IMHATAMU BEKTOPOB U KOOPJIMHATAMHU TOYEK 1
26 | Ipocreiimme 3a1aun B KOOpIUHATAX 2
27 | Pemenue 3amau no teme «KoopanHATBHI TOYKH U KOOPIUHATHI 1
BEKTOPa»
28 | Yroa Mexay BeKTOpaMu 1
29 | CkansipHOE IPOM3BEIEHUE BEKTOPOB 2
30 | BerumcieHne yriioB MeXay NPSIMBIMHU M TUIOCKOCTSIMHU 1
31 | YpaBHEHHUE IIIOCKOCTH 1
32 | llenTpanpHas cummerpust. OceBasi CHMMETPHSI 1
33 | 3epkanbHast cummerpus. [lapannenshslii nepexoc. [IpeodbpazoBanue 1
nmoxoous
34 | Pemenue 3agau no TeMe « CKaJsipHOE MPOU3BEICHNUE BEKTOPOBY 1
35 | KonrponbHas pabota Ne2 mo teme «MeToa KOOpAHHAT B 1
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MIPOCTPAHCTBE»

36 | 3auer mo Teme « MeTos KOOpAWHAT B IPOCTPAHCTBE) 1
IIpousBoanas 114
37 | IlonsiTHEe IPOM3BOTHON 2
38 | IlpousBoanas cymmsbl. [Ipon3BogHast pa3HOCTH 2
39 | HempepsiBHOCTB (yHKIIMHU, UMEIOLIEH pon3BoiHYI0. nddepennnan 1
40 | IpousBoaHas npousBeneHus. [Ipon3BogHast 4aCTHOTO 2
41 | Ilpou3BOgHBIC ATIEMEHTAPHBIX (HYHKIIHMA 1
42 | IlpousBoHast CIOKHON PYHKITHH 2
43 | KonTposbsHas padota Ne 3 o Teme « [IpounsBogHas» 1
IIpuMeHeHne NPOU3BOAHOM 164
44 | MakcUMyM 1 MUHUMYM (DYHKITUH 2
45 | YpaBHeHHUE KacaTeJIbHOU 2
46 | IlpubnmkeHHbIC BRIYUCICHUS 1
47 | Bo3pacranue u yObIBaHUE (PYHKIIHH 2
48 | Ilpon3BOIHBIC BBICHINX MTOPSIIKOB 1
49 | DkcrpemyM GYHKIMH ¢ €IMHCTBEHHON KPUTHUECKON TOUKOM 2
50 | 3amayn Ha MAKCUMYM U MUHHMYM 2
51 | AcumnTotsl. [IpobHo-nuHeliHas QyHKIus 1
52 | lloctpoenue rpadukoB PyHKIUN C MPUMEHEHUEM MPOU3BOIHBIX 2
53 | KonrponbHas pabora Ne 4 o teme « [lpumenenne npous3BoIHON 1
Hunaunap. Konyc. llap 164
Hununap. 34
54 | TlonsTHe MUIIMHIpA 1
55 | Ilnomaapr NOBEpXHOCTH LMJIMHIIpA 1
56 | Pemenwne 3agau no Teme « Llmmmaap» 1
Konyc 4u
57 | Ilonstue xonyca. [1omans moBepXxHOCTH KOHYCa 1
58 | YcedeHHBI KOHYC 1
59 | Pemenwue 3amaq mo teme «KoHyc» 2
Cdepa 94
60 | Cdepa u map 1
61 | YpaBHernwue chepsl 1
62 | BzaumHoe pacnonoxenue cepsl ¥ MI0CKOCTH 1
63 | KacarenpHast ImockocTh K chepe 1
64 | [Mnomanap cheps 1
65 | Pemenwue 3amaq mo teme «Cdepa u mapy» 1
66 | Pemenue 3anay no Teme «KomMOMHANIMY TEN BpalIEHUsD 1
67 | KontponbHas pabota 1o teme « Lluausap, KoHyc, map» 1
68 | 3auer mo Teme « [lwmuHIp, KOHYC, AP 1
IlepBooOpa3Hasi M HHTErpaJj 12y
69 | IlonsTre nepBooOpa3HOI 3
70 | IInomaab KpUBOIMHEWHON Tpaneuu 1
71 | OnpeneneHHbIN HHTETPAT 2
72 | IlpuOnmKkeHHOE BBIYUCIICHUE ONPEICIICHHOT0 HHTETpaia 1
73 | ®opmyna Herorona — Jleiibauna 2
74 | CBoiicTBa onpeieIeHHbIX HHTETPAJIOB 1
75 | IlpumeHeHue onpeeIeHHOI0 MHTErpaia B FeOMETPUYECKUX U 1
(bU3UYECKUX 3a7a9ax
76 | KontponbHas pabota Ne 6 no teme « IlepBoobpa3Hasi U HHTErpai» 1
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O0beMblI Te 174
77 | llonstue o0bema. O0BbEM MPSIMOYTOJIBHOTO Mapajuieenuneia 1
78 | Pemenue 3ama4 mo teme « OO0beM NMpsSMOYTroIbHOTO 2
napaiesIenune 12
79 | OO6beM npsAMON MPU3MBI U ITWIMHAPA 1
80 | Pemenne 3agau no Teme « OO6beM NpsIMON TPU3MBI U IIHITMHIPAY 1
81 | Beruncienrue 00beMOB TeJl C TOMOIIBIO HHTETpaia 1
82 | OO6beM HaKJIOHHOW MPU3MBI 1
83 | O6beM nupamu bl 1
84 | OO6bem KoHYCa 1
85 | Pemenwne 3aau no Teme « OObeMbl HAKIIOHHOM MPU3MBbI, TUPAMHIBI 1 1
KOHYCa
86 | O6bem mapa 1
87 | OO6beM mapoBOro CErMEHTa, MAPOBOTO CIIOS M IIIAPOBOTO CEKTOPA 1
88 | Ilnmomans chepsl 1
89 | Pemenwne 3a1au o Teme « O6beM mapa u mionaib chepbn» 2
90 | Kontponbnas pabota Ne 7mo teme « OObeMBbI TEI» 1
91 | 3auer no Teme « OOBEMEBI TEI 1
Ypasuenune. HepaBencrBa. CuctemMbl ypaBHEHUI 504
Pasnocunvnocms ypasHeHuil u HepageHcme 24
92 | PaBHOCWIIBHBIE TIpeoOpa3oBaHMs YpaBHEHUN 1
93 | PaBHOCHIIBHBIC TPEOOpPa30BaHUs HEPABEHCTB 1
Ypasnuenusn- cneocmeusn 64
94 | IlonsaTHs ypaBHEHHUsI- CIEJICTBUS 1
95 | Bo3BeneHue ypaBHEHHs B YETHYIO CTETICHb 1
96 | [loTenuupoBanue JorapupMUUECKUX YpaBHEHHIA 2
97 | dpyrue npeobpazoBaHus, IPUBOSIINE K YPABHCHHUIO- CIICICTBHIO 1
98 | IlpumeHeHNE HECKOJIBKHUX MPE0Opa30BaHUN, IPUBOSAIINX K 1
YPaBHEHHUIO -CIIEICTBUIO
Pagnocunvnocms ypasneHuii u HepaseHCmMe cucmemam 114
99 | OcHOBHBIC TOHATHUS 1
100 | Pemrenue ypaBHEHHI ¢ TOMOIIBIO CHCTEM 3
101 | Ypasuenwue Buga f (o (X)) =F (B (X)) 2
102 | Penrenue HEpaBEHCTB C MOMOIIBIO CUCTEM 3
103 | Hepasencrsa Buga f (a (X)) > f(B(x)) 2
Pasnocunvnocms ypasnenuii Ha MHOMHCECMBAX 74
104 | OcHOBHBIC TOHATHS 1
105 | Bo3BeneHue ypaBHEHUH B YETHYIO CTEIICHb 2
106 | YMHOXeHue ypaBHEHUS Ha QYHKIINIO 1
107 | Apyrue npeoOpa3oBaHusi ypaBHEHUIH 1
108 | [IpumeHeHNE HECKOIBKIX MPe0Opa30OBaHMMA 1
109 | KonrpompHas pabora Ne 8 o Teme «YpaBHCHHS» 1
Pagnocunvnocms nepaseHcme Ha MHOIHCECMEAX 6u
110 | OcHOBHBIC TOHATHS 1
111 | Bo3BeneHue HEPABEHCTB B YETHYIO CTEIIEHb 1
112 | YMHOXECHHE HEPAaBCHCTBA HA ()YHKITUIO 1
113 | [ipyrue npeoOpa3oBaHusi HEPAaBEHCTB 1
114 | IlpumeHeHHE HECKOIBKUX MpeoOpa3oBaHHii 1
115 | Hectporue HepaBeHCTBa 1
Memoo npomedxcymkos 011 ypagHeHuil U HepaeeHcme Su
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116 | YpaBHeHuUs ¢ MOIYISIMHU 1

117 | HepaBeHcTBa C MOAYISIMU 1

118 | Meroa uHTEpPBAJIOB ISl HEMPEPBIBHBIX (DYHKITHI 2

119 | KonrponsHas padora o teme Ne 9 « HepaBeHcTBO» 1
HUcnonb3oBanue cBOMCTB (PYHKIMA NPH pellicHUU YPABHEHU U 5S4
HEPABEHCTB

120 | Ucnonw3oBanue oOacTe cynecTBOBaHUS (DYHKITHI 1

121 | HMcrnonp30BaHWE HEOTPHUIATEILHOCTH (hYHKIIHIMA 1

122 | Mcnonp30BaHue OrpaHMYCHHOCTH (DYHKIIMNA 1

123 | Ucnonp3oBaHre MOHOTOHHOCTH U AKCTPEMYMOB () YHKIIHIA 1

124 | Vicnonp30oBaHNE CBOMCTB CHHYCA M KOCHHYCA 1
CucreMbl ypaBHEeHHMH C HECKOJIbKUMM HEU3BECTHBIMU 8u

125 | PaBHOCHIILHOCTH CUCTEM 2

126 | Cucrema- cnencTBuit 2

127 | Merton 3aMeHBI HEU3BECTHBIX 2

128 | PaccyxneHue ¢ YMCIOBBIMU 3HAYEHUSIMH MIPH PEIICHUN CHCTEM 1
ypaBHEHUH

129 | Konrponbnas pabora Nel0 1o TeMe «CHCTeMbl ypaBHEHHUN 1
YpaBHeHNsl, HEPABEHCTBA U CHCTEMbI C apaMeTPaMHu 44

130 | YpaBHeHus ¢ mapameTpom 1

131 | HepaBeHcTBa ¢ mapaMeTpom 1

132 | Cuctembl ypaBHEHU C MapaMeTpoM 1

133 | 3agaum c ycnoBusMu 1
DJIeMeHTbl KOMOMHATOPUKH, CTATHCTHUKH U TEOPHH BEPOATHOCTEH 74

134 | MaremMaTHu4ecKoe OXKUIAHNE 2

135 | CnoxHbIN ONBIT 2

136 | ®opmynel beprynu. 3aKoH OOJIBITNX YHCET. 2

137 | Pemrenue nmpakTHYECKUX 3aad C IPUMEHEHHEM BEPOSTHOCTHBIX 1
METOIOB
KoMiuiekcHbie yuca T4

138 | Onpenenenue KOMIIIEKCHBIX yrcen. CI0XKeHHEe U YMHOXKEHHE 1
KOMIUIEKCHBIX YHCEJI.

139 | KommiekcHo comnpsikeHHbIe yucia. MoJlysib KOMITJIEKCHOTO YUCIIa. 1
Omnepanyy BEIYUTAHUS U JICIICHUSI.

140 | 'eomeTpuueckasi HHTEPIPETAIMs] KOMIUIEKCHOTO YHCIA. 1

141 | Tpuronomerpuueckast popma KOMIIEKCHOTO YKcia 1

142 | YMHOXeHHE U JielieHne KOMIUIEKCHBIX YHCell, 3alTUCaHHBIX B 1
TpuroHoMmerpudeckoi popme. Dopmyna Myaspa.

143 | KBagpaTHOoe ypaBHEHHE ¢ KOMIUIEKCHBIM HEM3BECTHBIM 1

144 | 3BneueHune KOPHS U3 KOMIIJIEKCHOTO Yucia. Anredpandeckue 1
ypaBHEHUSI.

145 | KontponbHas padora Nel1 no Teme « KommekcHble unciiay 1
IloBTOpEHUE reomMeTpust 144
IloBTOpeHue anredpa u HAYAIa MATEMATHYECKOT0 AHATN3A 3u
HTorosasi KoHTpoJIbHasi padoTa 24
Pe3epB (BxoaHOI, pyOeKHBbIi) 44
HTroro 2044
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