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1. Ilnanupyemble npeAMeTHbIE Pe3YJIbTATHI 0CBOCHUSI MATEMATHKH Ha NPOGUILHOM
yposHe B 11 kjaacce
B pesynbTare u3yyeHus MaTeMaTHKH Ha TPOQHILHOM YPOBHE YUCHHUK JIOJDKEH:
3HQMb /NOHUMAMb
* 3HQYEHHE MATEMATHYECKOW HAayKM JUIS PELIEHUs 3a/1a4, BOSHUKAIOIIUX B TCOPUU U IIPAKTUKE;
LIMPOTY U OTPAHUYEHHOCTh IPUMEHEHHS MaTEMaTUYECKMX METOIOB K aHAJIM3Y U UCCIIEIOBAaHUIO
IPOIIECCOB U SIBJICHUHN B PUPOJIE U OOIIECTBE;
* 3HaYCHME NPAKTUKU M BOIPOCOB, BOZHUKAIOUIMX B CaMOW MaTeMaTuke, Ui (POpMUPOBAHUS U
pPa3BUTHUS MaTEMaTUYECKON HAyKH;
* UJIeM PACIIUPEHUs YHUCIOBBIX MHOXKECTB KakK CII0cO0a MOCTPOEHUs] HOBOTO MaTEMaTUYECKOI0
anmapara Ui PelIeHMs IPaKTUYECKUX 3a/1a4 U BHYTPEHHHUX 3a]1a4 MATEMaTUKH;
* 3HaueHWE HJEH, METOJAOB WU PE3yJbTAaTOB aiareOppl W MaTEeMaTUYECKOro aHajau3a i
IIOCTPOEHUS MOJIEJIEH pealbHBIX IIPOLIECCOB U CUTYyaLUH;
* BO3MOXKHOCTU TI'€OMETPHUH [UIsl ONMCAHMsI CBOMCTB DPEaJbHBIX IPEIMETOB U UX B3aUMHOIO
PacCIIOJIOKEHNS;
* YHUBEPCAIBHBIN XAPaKTEP 3aKOHOB JIOTMKH MATEMATHYECKUX PACCYKICHHM, X TPUMEHUMOCTh
B PA3JIMYHBIX 00JIACTSIX YEIOBEUYECKOH e TeIbHOCTH;
* pazinuue TpeOOBaHMM, NMPEABABIAEMBbIX K JOKa3aTebCTBAM B MaTEMAaTHUKE, €CTECTBEHHBIX,
COLIMAJIbHO-DKOHOMHMYECKUX U T'YMAaHUTapHbIX HAyKaX, HA IIPAKTHUKE;
* POJIb AKCMOMATUKHM B MATEMATHKE; BO3MOXXHOCTHb IIOCTPOEHHUS MAaTEeMaTH4YECKUX TEOpHM Ha
aKCMOMAaTHUYECKOW OCHOBE; 3HAYCHHME AaKCHUOMATUKU JUId Jpyrux oOnacTeidl 3HaHWs M A
IPAKTUKU;
* BEPOSITHOCTHBINM XapaKTep pa3IM4HbIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOILEro MUPa;

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHA

ymemp

* BBIMOJHATH apu(METHUECKUe JEHCTBHs, CO4yeTas YCTHble M IUCbMEHHBIE IPHEMBI,
IIPUMEHEHNE BBIYHUCIUTEIBHBIX YCTPONCTB; HAXOIUTh 3HAYEHUs KOPHS HATypaJbHOM CTEIICHH,
CTETIEHU C PALMOHAJIBHBIM I10Ka3aTesIeM, HUCIOJB3ys NMPH HEOOXOAMMOCTH BBIYMCIUTEIbHBIE
YCTPOMCTBA; MOJIb30BaThCS OLICHKON Y MPUKUAKON IPH MPAKTUYECKUX pacyeTax;

* IPUMEHSATD ITIOHATHS, CBA3AHHBIE C JIEIMMOCTBIO LIEJIBIX YHUCEIL, IIPU PEIIEHUH MAaTEMaTUYECKUX
3az1ay;

* BBINOJHATH JCUCTBUS C KOMIUIEKCHBIMH UHWCIIAMH, IIOJIb30BATbCsl T'€OMETPUUYECKOU
WHTEpIpPETAlMEN KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIydYasiX HAXOAUTh KOMIUIEKCHBIE KOPHU
YPaBHEHMH ¢ 1eHCTBUTEIbHBIMU KOAPPHUIIUEHTAMU;

* IPOBOJUTH MPEOOPA30BAHMS YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, BKIIIOYAIOLIUX CTEIEHHU,
paguKaibl, TPUTOHOMETpUYecKue QyHKINH;

UCIIOJIb30BaTh MNPUOOpPETEHHbIE 3HAHMSI W YMEHUS B IPAKTUYECKOM JESITENIbHOCTH U
IIOBCEHEBHOM KU3HU IS

* MPAKTUYECKUX pacyeToB Mo (popmyram, BKiIroUas popMyJIbl, COEpIKaIIe CTENEHH, paguKabl,
TPUTOHOMETpHUUYECKHE (YHKIIMH, UCHOJb3Yys NMPU HEOOXOAMMOCTH CIIPABOYHBIE MaTepUalbl U
MPOCTENIINE BRIYUCIUTENBHBIE YCTPOUCTBA;

DOyHKUUH U rpaduKu

ymemp

* OIpeNeNIATh 3HauUeHHe (PYHKIMM M0 3HAYEHUIO apryMEeHTa IpU pazIMuHBIX Ccrloco0ax 3aJaHus
byHKINH,

* CTPOUTH I'pauKU U3YyUEHHBIX (YHKINH, BHIIOIHATH MpeoOpa30BaHus rpadukos;

* ONUCBIBATH IO rpauKy U Mo GpopMyJie MOBEACHHUE U CBOICTBA (PYHKIINIA;

* peliaTh ypaBHEHHUs, CUCTEMbl YpaBHEHHH, HEPaBEHCTBA, UCIIOIb3Ysl CBOMCTBA (PYHKUUH M MX
rpaduyeckre npeacTaBIeHUs;



UCMONb30BaTh IMPUOOPETEHHBbIE 3HAHMA M YMEHMs B IPAKTHYECKOW JEATEIBHOCTH U
OBCEIHEBHOM XKU3HU JJIA:

* OMMCAHUS U UCCIIEOBAHMS C HOMOIIBIO QYHKIUH pealIbHbIX 3aBUCUMOCTEH, IPEICTABICHHUS UX
rpadu4ecKu; HHTEPIPETanu IrpaQuKOB peaTbHBIX IPOIECCOB;

Havana maremMaTnyeckoro aHaamsa
ymemp

* HAXOJIUTh CyMMY O€CKOHEUYHO yOBIBaIOLIEH reOMETPUUECKOM ITpOrpeccuu;

* BBIYHCIATH TPOU3BOAHBIC D3JEMEHTApHBIX (YHKIHMHA, TPUMEHSS TNpPaBWIA BBIUYMCICHUS
IIPOU3BOJHBIX , UCIIOJIb3YS CIIPABOYHBIE MATEPUAIIBL;

* MCCIIE0BaTh (PYHKUUHU U CTPOUTH X TPAPHUKH ¢ TOMOIIBIO IPOU3BOTHOM;

* pelaTh 3aJ1a4u C IPUMEHEHUEM YPAaBHEHMsI KacaTelIbHON K rpaduKy QyHKIUH;

* pemaTh 3aJaud Ha HAXOXKJICHHE HAMOOJBIIET0 M HAWMEHBIIETO 3HAYeHHS (YHKIHH Ha
OTpE3KE;

* BBIYMCIIATH IUIOLIAb KPUBOJIMHEWHOW TpaIeLuu;

UCIOJb30BaTh NPUOOPETEHHbIC 3HAHMSI M YMEHUS B IPAKTHUYECKOW JEATENbHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL:

* pelIeHUs] TeOMETPUUECKUX, (PU3NUECKUX, SKOHOMUYECKUX U IPYTHX HNPUKIAIHBIX 33134, B TOM
yyclie 3aJad Ha HauOOJbIIME M HAaUMEHbIIME 3HA4YEHHUs C NPUMEHEHUEM aIapara
MaTEMaTUYECKOI0 aHaJINn3a;

YpaBHeHusI U HepaBeHCTBA
ymemp

* pemaTh palfOHAIbHBIC, TOKA3aTelbHbIE M JIOTapu(MUYECKUE YpPaBHEHUS W HEPaBEHCTBA,
MPPaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMS, UX CUCTEMBI;

* JIOKa3bIBaTh HECJIOKHbIE HEPABEHCTBA;

* pemarb TEKCTOBBIE 33Jauyd C IIOMOIIBIO COCTaBICHHS YPABHEHUM U HEPAaBEHCTB,
UHTEPIIPETUPYSI PE3yNbTaT C YUETOM OTPAHUUYEHUH YCIOBUS 3a/1a4H;

* U300paXkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHHH M HEPABEHCTB C
JBYyMsl NIEPEMEHHBIMM M HUX CHCTEM; HaXOAWUThb NPUOJIMKEHHBbIE PEIIECHUS YPaBHEHUH M HX
CHCTEM, UCIIOJIb3Ys rpauuecKuil MeTox;

* pemiaTb ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI C MPUMEHEHUEM IpaUyecKuX MpeiCcTaBICHUH,
CBOWCTB (PYHKIHMH, TPOU3BOAHOI;

UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHUS B IPAKTHUECKOH JEATENbHOCTH U
IIOBCEIHEBHOM JKU3HM JUISL:

* IOCTPOEHUS U UCCIIEIOBAaHUS MPOCTEUIINX MaTEMaTHUECKUX MOJIEIIEH;

DJIeMeHTbI KOMOMHATOPUKH, CTATHCTHKHU U TEOPHH BEPOSITHOCTEH
ymemp

* pemaTth npocTeinme KOMOMHATOPHBIE 33JJaul METO/I0M Mepedopa, a TaKKe ¢ UCTIOIb30BAHUEM
U3BECTHBIX (opMyJl, TpeyroibHuKa [lackans; BeIUMCIATh KO3puueHnTsl OuHoma HeloToHa o
dopmyIie u ¢ ucnoab30BaHuEM TpeyronbHuka Ilackans;

* BBIYHCIIATH BEPOATHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCIIa UCXO/10B (MPOCTEHIINE ClTyyan);
UCMOJIb30BaTh IMPHOOpPETEHHBbIE 3HAHWS M YMEHUS B IPAKTHUYECKOM JAEATENbHOCTH U
MOBCEIHEBHOM JKU3HM IS

* aHAJIM3a PeAJbHBIX YUCIOBBIX JAHHBIX, MPEJCTABICHHBIX B BHJE AUArpaMM, rpadukoB; I
aHayM3a UHQOpPMaIMK CTaTUCTUYECKOTO XapakTepa.

Ymemes:

* pacmo3HaBaTh Ha YepPTeXKax W MOJENSAX TMPOCTPAHCTBEHHBIE (OPMBI, COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX ONMHUCAHUSIMH, H300paAKEHUSIMU,

* OIKCHIBaTh B3aUMHOE pACHOJIOKEHUE TMPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTRBE,
apTyMEHTHPOBATh CBOM CYXKJIEHUS 00 3TOM PacCTOI0KCHUH;

. AHAIM3MPOBATh B MPOCTEHIIMX CIydasx B3aUMHOE pACIOJIOXKEHHEe OOBEKTOB B
MIPOCTPAHCTBE;



*  M300pa)kaTh OCHOBHBIC MHOTOTPAHHUKH; BBITTOJTHITH YSPTEIKH 110 YCIOBUSIM 3a/1a4;

* CTPOUTH MpocCTeiine ceueHus Ky0a, Mpu3Mbl, MUPAMHUIBL;

* pemarp IUIAHUMETPUYECKUE U TPOCTEHINNE CTEPEOMETPUYCCKHE 3a7aull Ha HaXOXKIICHHUE
FE€OMETPUUECKUX BEJIMYUH ([UIMH, YTJIOB, IUIOIIAIeH, 00bEMOB).
*  HCIIOJIb30BaTh IPH PEUICHUU CTEPEOMETPHUYUCCKUX 331a4 TNIAaHUMETpHUIECKUe (PaKkThl 1
METO/BI;
* TIPOBOJMTH JOKA3aTEIbHBIC PACCYKICHUS B XOJIC PEIICHUS 3a/1a4.
Hcnonvzoeamv npuobpemenuvie 3HAHUA U YMEHUS 8 HNPAKMUYECKOU OeamenbHOCU U
NOBCEOHEBHOU JHCUSHIL:
* JUIA UCCIIeIOBaHMs (MOJCIIMPOBAHMS ) HECIOKHBIX TPAKTUYECKUX CUTYalluii HA OCHOBE HU3Y-
YEHHBIX (POPMYII U CBOKCTB (puryp;

* JUIs BBIYMCJICHHUS IUIOINAACH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TN IMPH PEIICHUH
NPaKTUYECKUX 3a/lady, WUCIONB3Yys NpPU HEOOXOIMMOCTH CIHPAaBOYHUKU M BBIYUCIUTEIIHHBIC
YCTPOMCTBA.

OO0mey4yeOHbIe yMEHMsI/ HABBIKU M CLIOCOOBI JIESITETbHOCTH

B xone u3yueHus mareMaTHKU B IPOGHIBHOM Kypce CTapIlel IIKOJIbI yYallyuecs: MPOoJOIKaI0T
OBJIaJICHHE Pa3HOOOPA3HBIMH CIIOCO0AMU JIEATEIBHOCTH, IPUOOPETAIOT i COBEPLICHCTBYIOT
OIMBIT:

* TPOBEACHMS JIOKA3aTEIbHBIX PACCYXKICHHM, JIOTMYECKOT0 OOOCHOBaHUS  BBIBOJIOB,
UCMOJIb30BAaHUSl PA3JIMUHBIX SI3IKOB MAaTeMaTHKU JJIs WJUIIOCTPALMM, HHTEpIIpEeTaluH,
aprymMeHTallu U J10Ka3aTelbCTBa;

* peleHus MUPOKOro Kjacca 3a1ad U3 pa3iIMyHbIX pa3/eloB Kypca, IOMCKOBOM M TBOPYECKOH
JeSITeTLHOCTH MIPH PELICHUH 33124 MMOBBIIICHHOM CI0KHOCTH U HETUTIOBBIX 33/1a4;

*  IUIAHUPOBAaHUS M OCYIIECTBJIECHHUS aJTOPUTMUYECKON JEATENbHOCTU: BBIOJHEHUS U
CaMOCTOSITENIFHOTO ~ COCTaBJICHUS QITOPUTMHUYECKUX TPEANHUCAHMA W WHCTPYKIMHA Ha
MaTeMaTHYeCKOM MaTepHalle;

- MCIIOJIb30BaHMs M CAMOCTOSITEIILHOIO COCTaBJIECHUs (POPMyYJI HA OCHOBE OOOOIIEHUS YaCTHBIX
CJIy4aeB M pe3yJIbTaTOB 3KCIIEPUMEHTA; BBIMOJIHEHUS Pacu€TOB MIPAKTUYECKOIO XapaKTepa;

* TIOCTPOSHHUS M WCCIEAOBAaHUS MAaTEeMAaTHYECKHX MOJeNieil Il ONMUCAaHWA W pPEHICHUs
NPUKIAJHBIX 3a]a4, 3a/1a4 U3 CMEXHbIX TUCHMIUIMH M PEaJbHON >KU3HU; MPOBEPKHU M OLIEHKU
pe3yNbTaToOB CBOEH pabOThl, COOTHECEHHS UX C MOCTAaBICHHOW 3ajjauei, ¢ JTMYHBIM KU3HEHHBIM
OTIBITOM,;

*  CaMOCTOATEIbHOW pabOTBl C MCTOYHMKAMM HH(OpMaluM, aHaiu3a, o0000IIeHHus u
cucTeMaTH3aluy NOJIy4eHHOM HHPOPMAaLlUi, UHTETPUPOBAHUS €€ B JIMUHBIN OIBIT.

11 kinacc (mpoduIbLHBIN YPOBEHBD)
Bcero 204 yaca

Auare0dpa u HayaJIa aHAJIN3a

MHuorousennl (10 1)

MHorowieHsl OT OJHOM M HECKOJbKUX mepeMeHHbIX. Teopema besy. Cxema Iopnepa.
CHUMMeTpHYECKHE U OTHOPOJIHBIE MHOTOWIEHBI. Y PaBHEHUS BBICHIINX CTEIIEHEH.

Crenenu u kopHu. CreneHnble QyHKIUM (24 1)

[ToHsiTHE KOPHS n-1 CTETNIEHU U3 JeMCTBUTENBLHOTO yKcaa. OYHKIIMM Y =  CBOWCTBA M rpadukH.
CpoiictBa KOpHSL n-u creneHu. IIpeoOpa3oBaHue BBIpaKEHUH, COAEPKALIUX PATUKAIIBL.
O06o0011eHne MOHATHS O MoKa3aTesne crerneHu. CteneHHble QYyHKIMH, UX CBOWCTBA U IpaduKu.
HuddepennmpoBanne u UHTETpUpoBaHue. V3BreueHne KopHel n-ii CTETIEHH W3 KOMITJIEKCHBIX
YHCEJL.

Iloka3aTeabHas u Jorapupmuueckas pynkuuu (31 49)



[Toka3zarenbHas QyHKUus, ee cBoiicTBa U rpaduk. IlokazarenbHble ypaBHEHUS U HEPAaBEHCTBA.
[Tonstue norapudma. @ynkuus y = /o(.x, ee cBoiictBa U rpaduk. CBoiicTBa jorapugpmos.
Jlorapupmuueckue ypaBHEHMs M HepaBeHCTBA. JluddepeHnupoBaHue moKa3aTEIbHOW W
JorapupMHUUECKON (HyHKITHA.

IlepBooOpa3nasi u uHTerpaJ (9 4)

[TepBooOpasHast u HeomnpenaeneHHbI uHTerpan. OnpeneneHHblii HHTErpall, €ro BBIYUCICHHE U
cBoiicTBa. Brplumcnenue miomaneil miockux ¢uryp. [lpumepsl npuMeHeHHs HHTerpaiga B
dusuke.

JieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TeOPUU BeposiTHOCTeH (9 1)

BepostHocTe u reomerpusa. HesaBucuMble NOBTOPEHMS MCIBITAHUM € JBYMS HCXOJAMHU.
CraTtuctuyeckue MeTopl 00padoTku nHpopMauu. I'ayccoBa kpuBasi. 3aKOH OOJBIIMX YUCEIL.
YpaBHeHusi u HepaBeHcTBa. CucTeMbl ypaBHeHHH HepaBeHCTB (33 1)

PaBHOCHIIBHOCTE ypaBHEHHI. OOIIME METOIBI PEIICHHUS YpPaBHEHUH. YPaBHEHUS C MOIYJISIMH.
HppauvoHanbHble  ypaBHeHHUsA. JlOKa3aTenbCTBO HEpaBEHCTB. PeleHune panMOHaIbHBIX
HEpaBeHCTB ¢ OJHOU nepeMeHHoil. HepaBeHcTBa ¢ Moaynsmu. VppalrioHalbHble HEpAaBEHCTBA.
VYpaBHEHUS W HEpaBeHCTBA C JAByMs mnepeMeHHbIMH. JlnodantoBbl ypaBHeHHs. CHCTEMBI
ypaBHEHMH. YpaBHEHUs U HEPABEHCTBA C TapaMeTpaMH.

HNToroBoe noBTopeHue Bcero kypcea (20 u)

I'eomerpusn
Meton koopauHat B npoctpanctse (18 4).
Koopaunarsl Touku ¥ KOOpAUHATHI BeKTOpa. CKalsipHOE TPOU3BEICHUE BEKTOPOB. JIBHUkKEHNE.

Huaunap, konyc, map (20 4).

Huwmnaap. Ilmomaas noepxHoctn wmuwiuHApa. Konyc. Iliomane MoBEpXHOCTH KOHYyca.
Yceuennslit konyc. Cepa. Lllap. Bzaumuoe pacnonoxenue chepsbl U miockocTi. KacarenbHast
TUIOCKOCTH K cdepe. [nomans chepsl.

O6bembl Tea (16 4).

O6beM mpsiMoyrosibHOTO mapamienenunena. O0bemMbl IpIMON NpU3Mbl U HUIHHpA. OObEeMbI
HaKJIOHHOHM MPU3MBI, MUpaMuAbl U KoHyca. O0beM mapa u miouia s chepbl. O6beMbl HIAPOBOr0O
CerMEHTa, IapOBOTO CJIOS M MIAPOBOTO CEKTOPA.

10. UroroBoe noBTropenue Bcero kypea (14 1)

11 kjgacc Aareopa 1 Ha4YaJIa AaHAJIN3A

Ne Tema ypoka Kou-Bo yacoB
m\n
IToBTOpenne marepuana 10 kiacca 4
yaca
1. DopMYITBl TPUTOHOMETPUUECKUX (PYHKITHIHA 1 gac
2. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1 yac
3. PemreHne TpUroHOMETPUYECKUX YPABHEHHUM 1 gac
4. [IpousBogHas 1 gac
MHOro4jeHbl 10
4acoB
5. MHorouseHsl 0T OJIHOH nepeMeHHOoN. Apudmerndeckue onepanuu 1 gac
HaJl MHOTOYJICHAMH.
6. MHorouieHsl OT OAHON NEPEMEHHOM. [[eleHre MHOTO4YIEHa Ha 1 yac
MHOTOYJICH.
7. MHorowieHsl OT OAHON NEpEMEHHON. Pa3ioxkenrne MHOrowieHa Ha 1 yac
MHOKHUTEIIH.




8. MHoro4sieHbl OT HECKOJIBKHX MEPEeMEHHBIX. [IBe HOBbIE (OPMYJIBI 1 gac
Pa30KEHUs] HA MHOXKHTEIH.

9. MHOro4IeHbI OT HECKOJIBKHX IepeMeHHbIX. OJHOPOAHbIE MHOKUTENU | 1 yac
U OJJTHOPOJHBIE YPaBHEHHUS.

10. YpaBHEHUS BBICIIMX CTENEHEN. /[[Ba OCHOBHBIX METO/1A PELICHUS 1 gac
YpaBHEHHUsI BHICILIUX CTETIEHEH.

11. VYpaBHeHus BeICIIMX cTeneHed. OThICKaHUE pallMOHATBHBIX KOPHEH 1 gac
yYpaBHECHHUS.

12. VYpaBHeHus BeicnX creneHeil. DyHkImonanbHO-Tpadudeckuit meton | 1 gac
peleHys ypaBHEHHUSL.

13. Koumponvnas paboma Nel no meme: Muozounernni 1 gac

Crenenu u kopHu. CTeneHHble (PYHKIUH. 24
yaca

14. [ToHsATHE KOPHSI N-I CTENEHU U3 HEOTPHUILIATEIBHOIO YHcia 1 gac

15. [ToHsiTHE KOpHS N-1 CTENIEHU U3 NEWCTBUTEIBHOIO YHCIIA 1 gac

16. DyHKIUU y =\ X, MX cBO¥icTBa 1 rpaduKH, IpH x >0 1 yac

17. dynxupn y =V X, ¥X cBOHcTBa 1 rpaduky, npu X €R 1 gac

18. Urenne rpaduka GyHkman y =V x 1 yac

19. CBoiicTBa KOpPHS N-I CTENCHU 1 gac

20. Apudmernueckue onepayu Hajl KOPHIMHU N-OW CTENICHH 1 yac

21. JIBa cBolicTBa KOpHsI N-Ol CTENEHU 1 yac

22. [TpeoOpa3oBaHue BbIPAKEHUH, COACPIKALIMX PAAUKAIIBI 1 gac

23. [IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX PAJAUKAIIBL. Y IPOIICHNE 1 yac
BBIPAYKCHHUIA.

24, [IpeoOpa3oBanue BeIpaXEHHIA, COAepKalmx paaukainsl. Cokpamenue | 1 gac
npoben

25. [IpeoOpa3oBaHue BbIpaXXeHUI, COAECpPKALIMX JIBOMHBIE paUKasbl 1 gac

26. Konumponvnasa paboma Ne3 no meme: Kopenw N-ii cmenenu u3 2 yaca

0eticmeumenbHo20 Yucia

217. [ToHsATHE cTEeneHH ¢ JII0OBIM pallMOHAJIbHBIM MTOKa3aTeIeM 1 gac

28. [ToHsATHE cTENEHHU C IPOOHBIM MOKA3aTENIEM 1 gac

29. [TonsiTre creneHu ¢ MOO0BIM PALIMOHAIBHBIM ITOKA3aTENEM. 1 yac
VYnpouieHne BbIpaXeHUH.

30. Crenennbie QyHKITHH. 1 gac

31. CrenenHble (YHKIMH, MX CBOMCTBA U TpaQUKH 1 gac

32. Urenue rpaduka cTeneHHbIX PYHKIMH. 1 yac

33. JuddepenurpoBanue creneHHoN GpyHKIMH 1 gac

34. YpaBHeHHEe KacaTeJIbHOU ISl CTeNeHHOH (yHKINH 1 gac

35. HccnenoBanue cTerneHHOW QYHKIMA

36. M3BneueHne KOpHs U3 KOMIJICKCHOTO YHCIIa 1 gac

37. Koumponvnas paboma Ne 4 no meme: Cmenens ¢ 11006im 1 gac

PAayUOHAbHLIM HOKa3amenem
Iloxka3zatenbHas u Jorapupmuyeckas GyHKuuu 33
yac

38. CreneHp ¢ MppaIrMmOHAIBHBIM MTOKA3aTEIeM 1 gac

39. IToka3zarenbHast QyHKIMs, €€ cBOICTBA U rpaduk 1 yac

40. Yrenue rpaduka nokazareabHON QyHKINH 1 yac

41. [Ipocreiimme noka3areabHble YpaBHEHUS 1 gac

42. [TokazaTenbHbIE YpaBHEHUS 1 gac




43. Paznuunble METOIbI pelIeHHsI TOKA3aTeIbHBIX YpPaBHEHUN 1 gac
44, [TokazaTenbHBIE HEPABEHCTBA 1 gac
45. Merto/1bI peleHHs OKa3aTeIbHBIX HEPABEHCTB 1 yac
46. [Tonsarue norapupma 1 yac
47. [Tonstue norapudma. Onepars JorapuGMUPOBAHUS. 1 gac
48. Jlorapudmuueckasi QyHKIHSI. 1 yac
49. Jlorapudmuueckas GpyHKIms, e€ cBOMCTBA U rpaduk 1 yac
50. Urenue rpaduka sorapupmMudeckoil GyHKIIUH. 1 gac
ol. Koumponvnas paboma Ne 6 no meme: IlokazamenvHuvle ypaguenus u | 2 4aca
HepagseHcmaa
52. CoiicTBa JjorapuMoB 1 yac
53. Jlorapudm npounsBeIeHNs, YaCTHOTO M CTETICHU 1 gac
o4. JlecATHUHBIH JTorapuQm 1 yac
95. [ToHsiTHE MOTEHUMPOBAHUS 1 gac
56. ITepexo1 K HOBOMY OCHOBaHHIO.
of. Bce neiictBust ¢ norapudmamu.
58. JlorapudMuueckre ypaBHCHHS
59. OCHOBHBIE METO/IbI PELICHUS JIOTApU(PMUUECKUX YPAaBHEHHH. 1 gac
60. MeTon JiorapuMUpOBaHUSI. 1 gac
61. Cucrembl JorapuMUYECKHX YpaBHEHUH 1 gac
62. JlorapupMuueckre HepaBeHCTBA 1 gac
63. 3amMeHa JorapupMHUUECKOro HEpaBeHCTBA Ha paBHOCWIbHYIO cucTteMy | 1 gac
JIMHEWHBIX HEPABEHCTB
64. Pemenue iorapuMuiyeckux HepaBeHCTB, 3aMEHOW TIEPEMEHHOM 1 yac
65. JnddepenunpoBanne nokazareiabHol QyHKIUU 1 yac
66. JuddepenurpoBanue jorapupmuueckor GyHKIMH 1 gac
67. [ToHsiTHe HaTypaIbHOIO Jorapudma
68. JuddepeHnupoBanne mokazaTeIbHON QYHKITUH, COAepKAIIeH
HaTypaJbHbIN Jlorapudm
69. JuddeperumpoBanue nmoxkazaTeabHON 1 Jorapudmudeckoi GyHkmmid | 1 gac
70. Konumponvnasa paboma Ne 7 no meme: Jlocapugpmuueckue ypaguenus u | 2 4aca
HepageHcmaa
ITepBooOpa3Has m MHTErpaJ 12
4acoB
71. [TepBooOpazHas 1 gac
72. [IpaBuia oThICKaHUSI IEPBOOOPA3HBIX
73. HeonpenenenHslil nHTErpan 1 yac
74. [TpaBusa OThICKaHHsI HEOIIPEIeIEHHBIX HHTETPAJIOB
75. [IepBooOpasHas 1 HeolnpeaeIeHHbIH HHTerpal 1 yac
76. OnpeneneHHblil HHTErpasi 1 yac
77. 3aauu, NPUBOJSIINE K ONPEASIIEHHOMY HHTETpaty 1 gac
78. [IpaBuia OTBICKAHMS ONPEAECICHHBIX HHTETPAJIOB 1 gac
79. ®opmyna HeroToHa -JleiibHuma
80. [Tnomaau miaockux ¢uryp 1 yac
81. Boruncnenue miomazei niockux Guryp 1 gac
82. Koumponvnas paboma Ne 9 no meme: Ilepsoobpasnas u unmezpan 1 gac

JJIeMEHTbI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKON CTATHCTUKH




Yacos

83. Kiaccuueckasi BEpoSITHOCTD 1 gac
84. Hexknaccruueckas BEpOSITHOCTh 1 yac
85. dopmyna beprymm
86. He3zaBucumMple MOBTOPEHUSI UCTIBITAHUH C ABYMSI HCXOJJaMH 1 gac
87. CraTtucTrdeckue MeToIbl 00paboTKH HHPOPMAIUH 1 gac
88. CratucTrdeckue MeToIbl 00paboTKH HHPOPMAIUH 1 gac
YpaBHeHusi 4 HepaBeHcTBa. CHCTeMbl YPABHEHHI U HEPABEHCTB 32
Yaca
89. Teopema 0 paBHOCWIIBHOCTH YPaBHEHHIA 1 gac
90. PaBHOCWIJIBHOCTh YpaBHEHHM 1 yac
91. ITpeoOpa3oBaHue TaHHOIO YPABHEHUS B YPABHEHUE CIIEJICTBHE 1 gac
92. PaBHOCUiIbHOCTB YpaBHeHMi. [IpoBepka KopHeit 1 yac
93. OO0mure MeTo Bl pelieHUs] YpaBHEHHUH. 3aMeHa YPaBHCHHSI 1 gac
h(f(x))=h(g(x)) ypasuenuem f(x)=g(x)
94. OO6mre MeToIbl perieHust ypaBHeHUH. MeTo 1 pa3iokeHust Ha 1 gac
MHOKHTEJIH.
95. OO01ue MeTob! pelieHus ypaBHeH!. Meros BBeIeHUs! HOBOM 1 yac
MepEeMEHHON
96. PaBHOCHIIBHOCTH HEPaBEHCTB 1 gac
97. Teopema 0 paBHOCHIIBHOCTH HEPABEHCTB 1 gac
98. CucTemMbl HEpaBEHCTB 1 gac
99. CoBOKYITHOCTH HEPABEHCTB
100. YpaBHEHUs 1 HEPABEHCTBA C MOYJISIMH 1 yac
101. Hepapenctpa Bujia | f (X)| <g(x) 1 vac
102. Hepasencrsa uza |f (X)| > g(X)
103. Konmponvnas paboma Ne 10 no meme: Pewenue ypagnenuii u 2 yaca
HepaseHcmes
104. YpaBHEHHMsI CO 3HAKOM pajuKaia 1 gac
105. HepaBeHcTBa co 3HAKOM pajuKaia 1 gac
106. YpaBHEHUs 1 HEPABEHCTBA CO 3HAKOM paJIuKayIa 1 gac
107. YpaBHEHMSI C IBYMsI IEPEMEHHBIMU 1 gac
108. HepaBeHcTBa ¢ AByMsI mepeMeHHBIMU 1 yac
109. YpaBHEHUs U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU 1 gac
110. Jloka3aTenbCTBO HEPABEHCTB C MIOMOIIBIO ONPEIETICHHUS 1 yac
111. CHUHTETHYECKUI METO]T IOKA3aTeJIbCTBA HEPABEHCTB 1 gac
112. Cuctemsl anreOpanyecKkux ypaBHEHUN 1 yac
113. CucreMbl nOKa3aTelIbHbBIX U JOrapuMUUECKUX YPaBHEHHM 1 gac
114. CucreMpl TPUTOHOMETPUUYECKUX YPABHEHUM 1 yac
115. 3asauu Ha COCTABJIEHUE CUCTEMbI YPABHEHHUI 1 yac
116. Cucrembl ypaBHEHUH 1 yac
117. Koumponvnas paboma Ne 11 no meme: Pewenue ypasHeruti u 2
HepaseHcmes
118. 3azsa4yu ¢ napaMmeTpamu 1 yac
119. Pemenue 3a1a4 ¢ mapameTpamMu 1 yac




120. YpaBHEHMsI M HEPABEHCTBA C NapaMeTpaMu 1 yac
IloBTOpenue matepuana kypca 10,11 kiaccon 16
121. Tpuronomerpudeckue npeoOpa3oBaHUs 1 yac
122. TpuronomeTpruyeckue ypaBHEHUS 1 HEPABEHCTBA 1 yac
123. Jlorapudmsl 1 yac
124. Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA 1 yac
125. Crenenu 1 yac
126. [TpounsBoHas 1 gac
127. [lepBooOpa3Has U UHTErpai 1 yac
128. Ilpomexncymounaa ammecmavusn 1 uac
129. Pemenue ypaBHeHH 1 yac
130. Penienue TekCcTOBBIX 3a1a4 1 gac
131. Hmoeosas konmponvras paboma 2 yac
132. Pemenue HepaBeHCTB 1 gac
133. Pemrenue cucreM HepaBeHCTB 1 gac
134. UteHue nuarpamm 1 gac
135. Urenue rpadukoB
136. Pemrenue 3a1a4 Ha 3JIEMEHTBI TEOPHH BEPOSTHOCTH 1 gac
11 kaace, I'eomerpus
Huaunap, KoHyc ¥ map 20
4acoB
1 [TonsiTHE NUIMHAPA. 1 gac
2 [Tnomaab MOBEpXHOCTH LMIUHIPA 1 gac
3 Hunuaap 1 yac
4 unuuap. Pemenne 3amaq 1 gac
5 [ToHsATHE KOHYCA. 1 gac
6 [Tnomaab MOBEpXHOCTH KOHYCa 1 gac
7 Konyc. Pemenue 3amau 1 yac
8 Y ceuéHHBIN KOHYC. 1 gac
9 YceueHnnslil KoHycC. Penienne 3amaq 1 gac
10 Cdepa u map. 1 wac




11 Cdepa u map. Pemenne 3agau 1 yac

12 VYpaBuenue chepbl 1 gac

13 B3anmHoe pacniosioxkeHne cepbl U IIIOCKOCTH. 1 gac

14 Pemenwue 3anay mo Teme: «B3aumHoe pacronoxenne chepsl U 1 gac

IIJIOCKOCTH

15 KacarenpHast mmockocTs K cepe. 1 yac

16 [Tnomane chepsl. 1 gac

17 Pemenue 3agad no teme: lunuuap, konyc, map. 1 yac

18 Hunuuap, KOHYC, Iap. 1 yac

19 3ayet no TeMe: Llmnuuap, KoHyC U map 1 yac

20 Koumponvnas paboma Ne5 no meme: L{ununop, konyc, wap. 1 gac

O0béMmbI T 16
4acoB

21 [Tonsitre 06bEMa. 1

22 O06bEM IPSIMOYTOJIBHOTO HapajlieenuIea. 1

23 OO0BbEM IpSIMOI TPU3MBI. 1

24 O06bEM uMHApa 1

25 Brruucnenne 00bEMOB TeJ ¢ TOMOIIBIO ONPEEIEHHOTO HHTETrpaa. 1

26 OO0BbEM HAKIIOHHOH MPU3MBI. 1

27 O0BEM TUPaMUIBI. 2

28 O6bem nupamuabl. Pemenue 3amay

29 O06BEM KoHyca. 2

30 O6beM konyca. Perenue 3agau

31 CamocrositenbHast paboTa 1o Teme: Beruncnenue 00bpéma e 1

32 OG6BéEM 1m1apa. 1

33 OOBEM 1apOBOTO CETMEHTA, IIAPOBOTO CJIOS], IAPOBOTO CEKTOPA. 1

34 [Tnomane chepsl. 1

35 3auét no teme: OOBEMBI TE 1

36 Konmponvnas paboma Ne8 no meme: O6vémubl men 1
MeTtoa KOOpAMHAT B IPOCTPAHCTBE 18

4acoB

37 [IpsmoyronpHas cucteMa KOOPAWHAT B IPOCTPAHCTBE. 1 gac

38 KoopauHaTsel BekTOpA. 1 gac

39 Koopaunate! BekTopa. Perrenne 3amauq 1 gac

40 CBsi3b MEXIy KOOPAUHATAMH BEKTOpPA M KOOPAUHATAMH TOYEK. 1 gac




41 IIpocreiimue 3aga4u B KOOpAUHATAX. 1 yac
42 Koopaunars! BekTopa. Pemenue 3agau 1 yac
43 Yroa Mexay BEeKTOpaMu 1 gac
44 CkansipHo€ MpOU3BE/IEHUE BEKTOPOB. 1 gac
45 CkansipHo€ MPOU3BE/ICHUE BEKTOPOB. 1 gac
46 CkanspHoe pou3Be/IeHue B KOOPAUHATAX 1 yac
47 VYroa Mexay npsMbIMU 1 gac
48 Brrauciienue yriaoB Mexy IPSIMBIMH U TUIOCKOCTSIMH. 1 gac
49 YT01 MEeXKIY BEKTOPAMH. 1 gac
50 OceBas cuMMeTpusl. 1 gac
51 LleHTpanbHast CHMMETPUS 1 gac
52 3epKajibHasi CAMMETPUS 1 gac
[TapajutenpHBII IEPEHOC
53 LleHTpanbHast CHMMETPUS 1 gac
o4 Konmponvnas paboma Ne2 no meme: Memoo xoopounam 6 1 gac
npocmpancmee
Obo0maruiee NOBTOPEeHNE 14
4acoB
55 AKCHOMBI CTEpEOMETPUHU U UX ciencTBUs. [lapamienbHOCTh IPSIMBIX, 1
MPSIMOM U TUIOCKOCTH
56 CkpemuBaromuecs npsmele. [lapanienbHOCTh MII0CKOCTEN 1
57 [lepnieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH. YTOII MEXAY IPAMON U 1
TUTOCKOCTBIO
58 PaccrosiHne Mexay npsIMOM U INIOCKOCTBIO 1
59 JIByrpaHHbIi yroJ. 1
60 [TeprneHIUKYIISIPHOCTD IJIOCKOCTEH
61 [Tapasienenurmne 1
62 [Tpuzma 1
63 [Mupammua 1
64 Bekrops! B mpocTpaHcTBe. JleiicTBUs Ha BEKTOpaMH 1




65 [{unuHap, KOHYC U 1iap. 1
66 [Tnomany nx MoBEpXHOCTEH 1
67 OOBEMBI TET 1
68 Pemenue 3a1a4 1o njiaHUMETpUN 1




