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1. lnanupyeMble pe3yJIbTAThl 0OCBOECHHsI y4eOHOT0 nmpeameTa «MaremaTuka» (yriryo € HHbII
YPOBEHB)

JInuHOCTHBIE, MeTanpeAMeTHbIE U NIPeMeTHbIe pPe3yJIbTAThI

- pa3BuUTHE Y 00YYAIOUIMXCS CHOCOOHOCTH K CAMOITO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPE/IEIIEHUIO;

- opMHpOBaHHME TUYHOCTHBIX IIEHHOCTHO-CMBICIIOBBIX OPUEHTHUPOB U YCTaHOBOK, CUCTEMBI 3HAYMMBIX
COLUMAIBHBIX M MEXKJIMYHOCTHBIX OTHOIIEHHH, JMYHOCTHBIX, PETYJASTHUBHBIX, II03HABATEIbHBIX,
KOMMYHUKATHBHBIX YHHBEPCAJIbHBIX yUEOHBIX JEUCTBUH, CIOCOOHOCTH MX HMCIIOIb30BAHUS B YUEOHOH,
MMO3HABATEIbHOW U COITUAIBHON MPAKTUKE;

- popMupOBaHNE YMEHUI CaMOCTOSTENBHOTO IIJITAHUPOBAHUS M OCYIIECTBIICHUS yIeOHOM IeATeIbHOCTH
W OpraHu3anud y4eOHOTO COTpyJHMYECTBA C TEAaroraMd W CBEPCTHUKAMH, TIOCTPOCHHS
WHAWBUIYAJILHOTO 00Pa30BaTEIbHOIO MAapIIPYTa;, PEIICHHE 3a/a4 OOIMIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIILHOTO Pa3BUTHS 00YUJAIOITIXCS,

- moBblIeHHE D(PPEKTUBHOCTH YCBOCHHUS OOYyYAIONIMMHCS 3HAaHUH U y4eOHBIX JEHCTBHIA,
(dbopMHUpOBaHUE HAYYHOr'O THUIA MBIIUICHUS, KOMIETEHTHOCTEH B NPEIMETHBIX O00JIaCTAX, y4eOHO-
HCCIIeIOBATENIbCKOM, TPOSKTHOM U COIMANIbHON JIEATEIbHOCTH;

- CO37aHHe YCJIOBHH JUIsl MHTETPALMU YPOUHBIX W BHEYPOUHBIX (OpM ydeOHOMCCIEAOBATEIbCKON U
MPOEKTHOM JIEATEIBHOCTH OO0yYaroluXcs, a TaKkKe UX CaMOCTOSTENbHONW paboThl MO MOATOTOBKE M
3alUTe UHIUBUAYAIbHBIX TPOEKTOB,;

- (hopMHpOBaHUE HABBIKOB YUACTHS B PA3JIMYHBIX OpMax OpraHU3alMH yIeOHOMCCIIEeI0BATEIbCKON U
NPOCKTHOM JIESTENbHOCTH (TBOpPYECKHME KOHKYPCHI, HaydHbIe OOIIECTBA, HAYYHO-TIPAKTUYCCKUEC
KOH(EpPEeHIINY, OJNMMIIMAJIbl, HAlMOHAIbHBIE O0pa30BaTeNbHBIC MPOrpPaMMbl U Jpyrue (OpMBI),
BO3MOYKHOCTD ITOJTy4€HUS IPAKTUKO-OPUEHTHPOBAHHOI'O PE3yIbTaTa,

- IPaKTUYECKYIO HAMPABICHHOCTb MPOBOJUMBIX UCCIEI0BAaHUI U NHAUBHUYaJIbHBIX IPOEKTOB;

- BO3MOXKHOCTh MPAKTUYECKOTO HCIIOIb30BAHUS NMPHOOPETECHHBIX O0YYaIOIIMMUCST KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB LIEJIETIONIAraHus, IJIAHUPOBAHUS U CAMOKOHTPOJIA;

- TOATOTOBKY K OCO3HAaHHOMY BBEIOOpY JanbHEiIIero oOpa3zoBaHus W MnpodeccrHoHaTHHON
JIeSITEILHOCTH.

JInuHoCTHBIE Pe3y/bTAaThl MPEANONararoT cOPMUPOBAHHOCTD !

- CITIOCOOHOCTH K CaMOTIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEICTICHHIO;

- JIMYHOCTHBIX LIEHHOCTHO-CMBICJIOBBIX OPUEHTHPOB M YCTAHOBOK, CUCTEMbI 3HAYUMBIX COIIMAIBHBIX U
MEXKJIUYHOCTHBIX OTHOIIECHUH, JMYHOCTHBIX, PETYJISTHUBHBIX, MO3HABATEIbHBIX, KOMMYHHKATHUBHBIX
YHUBEPCATbHBIX YUEOHBIX ACWCTBUMN, CITOCOOHOCTH MX HCIIOIB30BaHUS B y4eOHOH, O3HABATEIbHON U
COIMATIbHOMU TIPAKTHUKE;

- YMEHHH CaMOCTOSTENIbHOrO IJITAHUPOBAHUS U OCYILIECTBIICHUSI yUEOHOM 1eATEIbHOCTH U OpraHU3aluu
y4eOHOro COTpyJIHMYECTBA C TNeJaroraMdM M CBEPCTHUKAaMH, IOCTPOCHMS] WHIUBUIYaTbHOIO
00pa30BaTeIbHOr0 MapuIpyTa;

- YMEHMH pemeHus 3a1a4 OOUIeKYJIbTYpPHOTO, JHYHOCTHOTO ¥ TIO3HABATEIHHOIO pPAa3BUTHS
o0yyJaromxcs;

-OTBETCTBEHHOTO  OTHOIICHUS K YYEHHUIO, TOTOBHOCTh U  CIIOCOOHOCTH OOydaromuxcs K
caMopeaNn3aluil U caMOOOpa30BaHMIO HAa OCHOBE DPA3BUTOW MOTHBAIMM y4eOHOW AEATENBHOCTH WU
JMYHOCTHOTO CMBIC/IA M3YyYCHHUS MAaTEMaTHKH, 3aUHTEPECOBAHHOCTh B NMPHOOPETEHUHM U PACIIUPEHUH
MaTeMaTUYeCKUX 3HAaHWA H CIIOCOOOB JEHCTBHH, OCO3HAHHOCTH ITIOCTPOCHHSI WHIUBUIYaTbHON
00pazoBaTeIbHON TPAEKTOPHH;

-1IeJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
O0IIECTBEHHON MPAKTUKH.

- JIOTMYECKOr0 MBIIICHUS: KPUTHYHOCTH (YMEHHE pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKAa3bIBaHMs), KPEATUBHOCTH (COOCTBEHHAss apryMEHTAIlWs, OIPOBEPIKCHHs, MOCTAHOBKA 3ajad,
bopMmyIHpOBKa MPOOIEM, HCCISIOBATEIBCKUI TPOSKT U P.).

MeTtanpeaMeTHbIe pe3yabTaThl IPEANONATAIOT CHOPMUPOBAHHOCTD!

- CHOCOOHOCTH CAaMOCTOSITENIBHO CTaBUTh II€M Y4eOHOW M HUCCIEIOBATENIbCKON JIeSTEIbHOCTH,
TUIAHUPOBATh, OCYILIECTBIISATh, KOHTPOJIMPOBATh U OLCHUBATh y4eOHbIE NEHCTBHS B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1aueil U YCIIOBUSIMH €€ BbITIOIHEHNUS;

- YMEHHUS CaMOCTOSITEIbHO IUIAHUPOBATH AaJIbTEPHATUBHBIE IMYTU JOCTUKEHHS LeJlel, OCO3HAHHO
BbIOMpaTh Haubomnee 3 eKTHBHBIE CIIOCOOBI PELIeHUs] yIeOHbBIX U TO3HABATEIBHBIX 3a/1a4;



- YMEGHHUS HaxXOJUTh HEOOXOAMMYIO HH(OPMAIMI0O B Pa3IM4YHBIX HCTOYHUKAX (B CHpaBOYHHKAX,
auteparype, VHTepHeTe), npeacTaBiasTh HHPOPMALUIO B pa3nuuHOi (Gopme (cI0BEeCHOM, TaOIHMYHOM,
rpauueckoil, CHMBOJIIMUECKOH), 00padaThIBaTh, XPaHUTh M TEepeAaBaTh HHOOPMALIUIO B COOTBETCTBUH
C MO3HABATEIbHBIMH WJIM KOMMYHUKAaTHBHBIMU 33[a4aMu;

-BJIJICHUS NPUEMaMH YMCTBEHHBIX JEHCTBUI: onpeneneHus MOHATUH, 000OIIEHMS, YCTaHOBJIEHUS
aHAJIOTHH, KIacCM(UKAlMM Ha OCHOBE CAaMOCTOSITENIBHOTO BBIOOpa OCHOBAaHMM M KPUTEPHEB,
YCTaHOBJICHUS POJIOBUAOBBIX U MHPUYUHHOCIEICTBEHHBIX CBS3€H, IOCTPOCHUS YMO3AKIIOUEHUI
UHIyKTUBHOTO, IeIyKTUBHOI' O XapaKTepa UK [0 aHaJIOTHH;

-YMEHHs OpraHH30BBIBATb COBMECTHYI0 Y4YEOHYIO JAEATENbHOCTb C YUUTEIEM M CBEPCTHUKAMU!
OIpeNeNsATh LEeNH, paclpenensaTh (PyHKIHMH, B3aUMOAEHCTBOBATH B TPYIIE, BBIABUTATh THMIIOTE3bI,
HaXOIUTh pelIeHHe MpoOIeMbl, pa3pelaT KOH(IUKTH HA OCHOBE COTJIACOBaHMS MO3UIMU U ydera
MHTEPECOB, apryMEHTUPOBATh U OTCTAWBaTh CBOE MHEHHE.

IIpeomemmvie pezynvmamut ipeanonararor cHOpMUPOBAHHOCTD:

1) NpPEICTaBIEHUIl O HEOOXOJUMMOCTH JI0Ka3aTelbCTB INPU OOOCHOBAHUM MaTEMaTHUYECKHX
YTBEP)KICHUN U POJIM aKCHOMAaTUKU B IIPOBEICHUU JIETyKTUBHBIX PacCyKICHUH;

2) TOHATHIHOrO ammapara 1o OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH; 3HaHHH OCHOBHBIX TEOPEM,
(bopMyJ1 1 yMEHUS UX NPUMEHATh, YMEHHUs JI0Ka3bIBaTh TEOPEMBbl U HAXOAUTh HECTAHJAPTHBIE CIIOCOObI
peleHus 3aaad;

3) YMEHHMIl MOJAEIMpOBaTb peaJlbHble CUTYyallUM, HCCIEAO0BaTb IIOCTPOEHHBIE  MOJEIH,
MHTEPIPETUPOBATh MONYyIEHHbIH pe3yabTaT,

4) mpexacTaBlieHWH 00 OCHOBHBIX IOHSATHSAX MaTeMaTHUECKOrO aHalM3a M WX CBOWCTBAX, BIIAJICHUE
YMEHHEM XapaKTepU30BaTh OBEJCHUE (QDYHKIUH, UCIIONb30BAHNE MOTYUSHHBIX 3HAHUN 17151 OMUCAHUS U
aHaIM3a peaabHbIX 3aBUCUMOCTEH;

5) BiameHHWE YMEHHSMH COCTABJICHHS BEPOSTHOCTHBIX MOJEJEH 10 YCIIOBUIO 33a7a4d M BBIYHCIICHUS
BEPOATHOCTU HACTYIJIEHUS COOBITUH, B TOM 4YMCJIE€ C HpUMEHEHHeM (OopMyT KOMOUMHATOPUKU U
OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIEIOBAHNS CITyYalHBIX BEIMYMH 110 UX PACTIPE/ICICHUIO
6) cQopMHPOBAaHHOCTH HABBHIKOB y4acTHS B pA3IWYHBIX (QopMax OpraHu3aluud  y4eOHO-
UCCIIEeZI0OBATEIILCKON U TIPOSKTHOM JIeSITENIFHOCTH (TBOpPYECKHE KOHKYPCHI, HAy4YHbIe 00IIecTBa, HayJHO-
NPAaKTUYEeCKUEe KOH(EpEeHIMH, ONMMIINA/bl, HAI[MOHAJIbHbIE 00pa3oBaTelbHBIE NMPOrPAaMMbl U JIpyrue

bopmbI)

Yuenuk 10 k1acca HayyuTes:

JJIeMeHTHI TEOPUU MHOKECTB H MATEeMATHYECKOM JTOTUKH

- CBOOOJ/IHO OMEpUPOBATh TOHATHUSIMH: MHOXECTBO, IyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBA,
AJIEMEHT MHOXECTBA, TTOJIMHOXXECTBO, NIEPECEUCHHE, 00bEIMHEHNE U PA3HOCTh MHOXKECTB;

- MPUMEHSATH YHCIIOBBIE MHOKECTBA HA KOOPJAMHATHOW MPSMON: OTPE30K, MHTEpPBAJ, MOJIyUHTEpBAI,
MPOMEKYTOK C BBIKOJIOTOM TOYKOM, TpadUyecKoe IPEICTaBICHUE MHOXECTB Ha KOOPJIUHATHOMN
IUIOCKOCTH,

- MPOBEPSTH MPUHAIICKHOCTH AIIEMEHTa MHOXKECTRY,

- HaXOJWTh TIepeceueHrue u 00BbEIMHEHNWE MHOXKECTB, B TOM YHCIIC TPEICTABICHHBIX TrpaduuecKyd Ha
YHCIIOBOM MIPSIMON U HAa KOOPAWHATHON TNIOCKOCTH;

- 33/1aBaTh MHO>KECTBA MEPEUYUCICHUEM U XapaKTePUCTUUECKUM CBOMCTBOM;

- ONmepupoBaTh TMOHSITUSMU. YTBEPKIACHUE, OTPUIIAHUE YTBEPKICHMs, HMCTUHHBIE U JIOKHBIE
YTBEpXKICHUS, IPUINHA, CIEICTBUE, YACTHBIN CTydail 00IIero yTBepkKIeH s, KOHTPIIPUMED;

- IPOBOJIUTH JOKA3aTeIbHbIC PACCYKISHHS TS 0OOCHOBAHUS UCTUHHOCTH YTBEPKICHUN;

Ymucaa U BoIpaskeHUs!

- CBOOOJHO OMEpPUPOBATH MOHATUAMU: HATYpPaJIbHOE YMCIO, MHOKECTBO HATypaJIbHBIX YHCE, IeJI0e
YHUCJIO, MHOXKECTBO IICJIBIX YHCEN, OOBIKHOBEHHAs JpoOb, JAeCATHYHAS JpoOb, CMEIIAHHOE YHCIIO,
palMoOHAIbHOE YUCI0, MHOKECTBO PallMOHAIBHBIX YHCEII, UpPaIlMOHATIBHOE YHUCIIO, KOPEHb CTEIEeHH N,
JIEUCTBUTEILHOE YHUCJIO, MHOXECTBO JCHCTBUTENBHBIX YHCEN, TE€OMETpPUYECKas WHTEPIpeTaIus
HaTypaJlbHBIX, LEJbIX, PAIIMOHAJIBHBIX, JEHCTBUTEIIHHBIX YHUCEI;

- MOHUMATh U O0BSCHATH PA3HUILY MEXKAY MO3UITMOHHON M HETIO3UITMOHHON CUCTEMaMHU 3alTUCH YUCET,;

- MEPEBOJUTH YHUCIIA M3 OJHOW CHCTEMBI 3alUCH (CHCTEMbI CUMCIICHHS) B APYI'YIO; - JOKa3bIBaTh U
WCIIONIb30BaTh TPHU3HAKK JCIMMOCTH, CyMMBbl W TPOHM3BEJICHUSI NMPU BBIMOJTHCHUW BBIYUCICHUNA U
penieHun 3a1ad;



- BBINIOJIHATH OKPYTJICHUE PALIMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN € 33JJaHHON TOUHOCTHIO;

- CpaBHUBATh JIEUCTBUTENIbHBIE YKCIIA PA3HBIMH CIIOCOOAMH;

- YIIOPSIOYMBATh YHCIIA, 3aITUCAHHBIC B BUJIC OOBIKHOBEHHOH U IECTUYHOM IpOoOH, YnCIIa, 3aicaHHbIe
Y HCIIOJIb30BaHUEM apH(PMETHUECKOTr0 KBJAPATHOTO KOPHSI, KOPHEW CTEeNeHH OOJIbIIe BTOPOH;

- naxonuth HOJI n HOK pa3ubiMu criocobamMu ¥ HCIIONIB30BATh MX MPHU PEIICHUH 33/a4;

- BBITTOJIHATH BBIYMCIICHUS U TPe0Opa30BaHusl BEIPAKECHUH, COEPKAIINX ACHCTBUTEIbHbIEC YHCIA, B TOM
YuCJie KOPU HATypabHbIX CTEIEHEH;

- BBITIOJIHATD CTaHJapTHBIE TOKJIECTBEHHBIE npeoOpa3zoBaHus TPUTOHOMETPUYECKHUX,
Jorapu(QpMUIECKUX, CTETIEHHBIX, HPPALMOHATBHBIX BBIPAXKCHUH;

YpaBHeHNsI U HepaBeHCTBA

- CcBOOOJHO OMEpUPOBATh TIOHSATHUSMHU. YpaBHEHHE; HEPABEHCTBO, PABHOCWUJIbLHBIC YPAaBHCHHS U
HEpaBEHCTBA; YpaBHEHUE, SIBJISIOLLEECS CIECTBUEM JIPYroro ypaBHEHHsI; ypaBHEHUs, pABHOCUIIbHbBIE HA
MHOKECTBE; pPaBHOCHJIbHBIE TPE0Opa30BaHUs YPAaBHEHHIA;

- peuiatb pasHble BU/bl YPaBHEHUN U HEPABEHCTB M HUX CHUCTEM, B TOM YHCJE HEKOTOPBIE ypaBHEHMS
TPEThel U YeTBEPTOH CTereHel, TpOOHO-palliOHATIbHbIE U HPPALIMOHAIIBHEIE;

- OBJIJIETh OCHOBHBIMU THIIAMHU IOKA3aTENbHbBIX, JIOTAapPU(PMHUUECKUX, HUPPALMOHAIBHBIX, CTEIEHHBIX
YpaBHEHUU M HEPABEHCTB U CTAHIAPTHBIMH METOJAMHU MX PEHICHUH U NMPUMEHATh UX MPU PEUICHUU
3ajay;

- IPUMEHSATh TeopeMy be3y K peleHuto ypaBHEHU;

- IPUMEHSTH TeopeMy Buera 111 perieHnst HeKOTOPBIX YPaBHEHUN CTENEHU BbIIIE BTOPOHA;

- IOHUMATh CMBICJ TEOPEM O PABHOCHIIBHBIX U HEPABHOCHIIBHBIX MMPEOOPa30BaHMIX YPAaBHEHUH U YMETh
UX JIOKa3bIBATh;

- BIIaJIeTh METOAAaMH PEIICHUS] YPAaBHEHNU, HEPAaBEHCTB M MX CHCTEM, YMETh BHIONPATh METOJ] PEIICHUS
1 000CHOBBIBATH CBOM BEIOOD);

- WCIOJIB30BaTh METOJ MHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB, B TOM YHCIIE JAPOOHO-PAIIMOHATBHBIX U
BKJTIOYAIOIIHNX B c€0sl HppAIlOHATIbHbIE BHIPAKECHUS,

- pemiath anredpanveckue YpaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C TTapaMeTpaMu aireOpandecKiuMu
1 TpaduIeCKIMHA METOIAMH;

- BJIQJIETh Pa3HbIMU METOJIAMU JI0Ka3aTeIbCTBA HEPABEHCTB;

- pelmaTh ypaBHEHHUS B LI€JIbIX YUCIIAX;

- n300pakaTh Ha MIIOCKOCTU MHOYKECTBA, 3a/1aBa€MbI€ YPaBHEHUSIMHU, HEPABEHCTBAMH U UX CUCTEMAMU;
- cBOOO/IHO HUCIOJB30BaTh TOXKJIECTBEHHBIC MPEOOpa30BaHUs MPU PEIICHUH YPAaBHEHHH U CHUCTEM
YpaBHEHUH;

DOYyHKIUH.

- BJAJETh MOHATHUSIMU: 3aBUCUMOCTh BEIUYMH, (PYHKIIMS, apryMeHT M 3HaYeHHe (QYHKIIMH, 00JacTb
OlpeqeNIeHUus] U MHOXKECTBO 3HAueHWH (yHKIHMH, TpapuK 3aBHCUMOCTH, TpapuK (QYHKIHH, HYIU
(GYHKIIUM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, BO3pPACTAaHME HAa YMCIOBOM INPOMEXYTKE, yObIBaHME Ha
YHCIOBOM IMPOMEXKYTKe, HanOoJblllee M HaMMEHbIlee 3HaUYeHHE (DYHKIMM HA YHCIOBOM MPOMEXKYTKE,
nepuoanueckas QyHKIHs, TepHOA, YeTHas U HedeTHas (PyHKIMH; yMETh MPUMEHSTh 3TH MOHSATHUS MPU
pelleHuN 3a/1a4;

- BIQJETh TOHATHEM: CTeNeHHas (YHKIMS;, CTPOUTh ee rpaduK U yMeTh NPUMEHSATh CBOWCTBA
CTETIEHHOH (YHKIMH IIPH PELICHNH 3a/1ad,

- BJIaJICTh MTOHATUSAMH: MTOKa3aTenbHas (QYHKLHUS, SKCIIOHEHTA; CTPOUTh X TPaQUKH U yMETh IPUMEHSATh
CBOICTBA MOKa3aTEIbHOW (DYHKIIMK TIPH PEIICHUH 3a/1a4;

- BJIAZICTh MOHATHEM: Jiorapudmuueckas QyHKIHUS; CTPOUTH ee rpaguK U yMeTh MPUMEHSTHh CBOMCTBA
norapudmuyeckoi pyHKIMYM IpU PEeLIeHNH 3a/1ad,

- BIIQJICTh MOHATHEM: TPUTOHOMETpHUYecKas (YHKUHUSA; CTPOUTh HMX TpaduK U YMETb NPUMEHSTh
CBOICTBA TPUTOHOMETPUYECKHUX (DYHKIUI MPU pELICHNUN 3a]1a4;

- BIIQJICTh MOHATHEM: o0paTHasi GyHKIIHSI; MPUMEHATH 3TO MOHITHE MIPH PEIICHUH 3a]1ay,

- IPUMEHSITh MPH PEIICHUH 3aa4 CBOWCTBA (DYHKIIMI: YETHOCTD, IEPUOAMYHOCTh,0rPAHUYCHHOCTD;

- IPUMEHSTH [IPH PEIIeHUH 3a7a4 NpeoOpa3oBaHus rpadukoB GyHKIUH,

- BJAJETh TMOHATUSIMU. YHCIOBBIE MOCIEAOBAaTEIbHOCTH, apu(MeTnyeckass U TeOMeTpHYecKas
MIPOrPECCHH;

- TNPUMEHATh TNpPH pEIIeHHH 3aJa4 CBOMCTBA M MNPU3HAKU apU(PMETUYECKOW M TeOMETPUYECKOM
IPOrPECCHH.



Yuennk 10 ki1acca moJIy4YdT BO3MOKHOCTh HAYUHTHCS

- OMEepUPOBATh MOHATUEM ONPEJICIECHUS, OCHOBHBIMU BUIAMHU ONIPEAEICHUNA U TEOPEM;

- IOHUMATh CYyTh KOCBEHHOI'O J0KA3aTEIbCTBA,;

- OEepUPOBATh MOHATUSAMHU CUETHOIO U HECUETHOI'O MHOKECTBA,

- IPUMEHATh METOJ] MAaTeMaTU4YE€CKONH MHIYKIUU JUIsl IPOBEJICHUS PACCYXKACHUN U J10KA3aTeNbCTB MPU
pelleHny 3aa4;

Yucaa U BbIpaKeHHs.

- CBOOOJHO ONEPUPOBATH YHCIOBBIMUA MHOXKECTBAMH NPHU PEIICHUH 3a]1ad,

- IOHUMATh IPUYNHBI 1 OCHOBHBIE U/IEU PACHIMPEHUS YHUCIOBBIX MHOXECTB;

- BIIQJICTh OCHOBHBIMU TTOHATHSMHU TEOPHUH JCITMMOCTH TIPH PEIICHUH CTaHIApTHBIX 337134,

- IMeTh 0a30BbIC MPEICTABICHHUS O MHO)KECTBE KOMIUIEKCHBIX YHCETT,

- CBOOOJHO BBITIONHATH TOXKJIECTBEHHBIE MPEOOpa30BaHUS TPUTOHOMETPHUYECKUX, JIOTAPH(PMHUECKUX,
CTEIICHHBIX BBIPAXKECHUH;

- BnaaeTh hopmyioit 6moma HeroTona;

- MPUMEHSATH NPU PEIICHUH 3a7a4d TeopeMy o JuHeitHoM npencrasienun HOJl, Kuraiickyio Teopemy 06
ocTarkax, Manyrw teopemy Depma;

- NPUMEHATh NpPU pPEIIEHUU 3a7ady TEOPETHKO-4YMUCIOBbIe (YHKIMHU: YHUCIO U CyMmMMa JEIUTENeH,
byHkmio Diiepa,

- OPUMEHSATh MPHU PEIIEHUH 3aJad IenHble IpoOW, MHOTOUYJIEHBI C JEUCTBUTEIBHBIMH U LEIBIMU
KO3 PUITUCHTAMH;

- BJAJETh MOHATHUSIMM. NMPUBOAMMBIE M HENPUBOAMMBIE MHOTOUWIEHBI, MPUMEHITh UX MPU PEIICHUU
3ajady;

- IPUMEHSTh TIPH penieHnu 3a1a4 OCHOBHYIO TeopeMy aireOpbl; MpocTeiie GyHKINN KOMIUIEKCHON
NIEpEMEHHON KaK TeéOMeTpUIecKre MpeoOpazoBaHusl.

YpaBHeHUs1 M HEPaBEHCTBA.

- CBOOOJHO ONpeAeniaTh THUIl M BHIOMPATh METOJ PEIICHHS IOKa3aTeNbHBIX U JIOTAPHU(PMHUYECKHX
YpaBHEHWH W HEPAaBEHCTB, HPPANUOHAIBHBIX YypaBHEHWH W HEPABEHCTB, TPUTOHOMETPUYCCKHUX
ypaBHEHUH ¥ HEPABEHCTB, UX CHUCTEM,

- CBOOO/IHO pemiaTh CUCTEMbI INHEHHBIX YPAaBHEHUH

- pemaTh OCHOBHbBIE THITHI YPAaBHEHUI U HEPABEHCTB C IMapaMeTpamH;

- IPUMEHSITh NPU pellieHny 3a1a4u HepaBeHcTBa Komm-byHsakosckoro, bepryiu.

BbInycKHUK HAYYUTCS

- HCIIONB30BaTh YUCIIOBbIE MHOKECTBA Ha KOOPJMHATHOM MPSMON M Ha KOOPAMHATHOW TJIOCKOCTH IS
OIHCaHUs PeajbHBIX MPOLIECCOB U SBICHUIA,

- IPOBOJIUTH JI0KA3aTEJIbHbIE PACCY)KJIEHUS B CUTYalUsAX MMOBCEIHEBHOM KU3HU, MPU PEIICHUU 3a/1a4 U
JPYTUX MPEAMETOB.

- BBIIOJNHATE W OOBSACHATH PE3YJbTAThl CpPAaBHEHUS pPE3YyJIbTaTOB BBIYUCICHUH MpU peleHUun
NPAaKTUYEeCKUX 33/a4, B TOM YHCIE NPUOMIKCHHBIX BBIYMCICHHUN, HWCTONB3YSl pPa3HBIE CHOCOOBI
CpaBHEHUI;

- 3alMChIBaTh, CPAaBHUBATh, OKPYTJISATH YHUCIIOBBIE JAaHHBIE;

- HCII0JIb30BaTh pealIbHbIC BEJINYMHBI B Pa3HbIX CUCTEMAaX U3MEPEHUS;

- COCTaBJITh U OICHWBATh PAa3HBIMU CHOCOOAMH YHCIIOBBIE BBIPAKECHHUS MPH PEIICHUH MPAKTHYECKUX
3aj1a4 1 3aJ71a4 U3 JPYTruX y4eOHBIX IPEIMETOB.

- COCTaBIIAITh M PEIIaTh YPaBHEHHS, HEPABEHCTBA, UX CHCTEMBI TIPH PEIICHUH 3a/1a4 U3 APYIHX YIeOHBIX
MPEIMETOB;

- BBITIOJTHSATH OIIEHKY MPaBAONO00Ms Pe3yIbTaTOB, TOTYYaeMbIX TP PEIICHUN Pa3InIHBIX YPaBHEHUH,
HEPABEHCTB U UX CUCTEM, IIPH PEIICHUH 3a/1a4 U3 APYTHX Y4EOHBIX MIPEIMETOB;

- COCTaBJISITh M pEIIaTh YPaBHEHHWS W HEPABEHCTBA C MapaMeTpamH MPHU PEHICHUH 3a1ad U3 JPYTHX
y4eOHBIX MPEAMETOB;

- COCTaBJISITh ypaBHEHHE, HEPABEHCTBO WMJIM WX CUCTEMY, OMNHCHIBAIOUIME PEaIbHYIO CHUTYAIMIO WU
MPUKIATHYIO 33]1a4y, HHTEPIPETUPOBATh MOIYUECHHbBIE PE3YJbTaThl;

- UCIIOJIb30BaTh MPOrPAMMHBIE CPEICTBA IPU PEILICHUH OTAEIbHBIX KJIACCOB YPABHEHUN U HEPABEHCTB;

- ONpEeNeNsATh MO rpauKaM M HUCIOJIb30BATH JUIS PELICHHs NPUKIAJAHBIX 3a/lad CBOMCTBA pealbHbIX
IpPOLIECCOB U 3aBUCHMOCTEH (HAMOONbIIME W HAUMEHBIIUE 3HAYCHUS, MPOMEKYTKH BO3PACTAHHS H



yObIBaHHs, TNPOMEKYTKH 3HAKOIOCTOSIHCTBA, AaCHMIITOTBI, TOYKM meperuda, Mepuoa H  T.IL),
HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYallUH;

- OompenenATh Mo rpadukaM MpoCTeiIIne XapaKTepUCTUKU NEPUOAMYECKUX MPOLECCOB B OMOIOIHH,
HKOHOMHKE, MY3bIKE, PaJJUOCBS3H U T.II. (AMIUTUTYAA, IEPUOJ U T.11.)

DJIEeMEHThI MATEMATHYECKOI0 AHAIN3A

- BJIAJITh NOHATHEM: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasi IPOrPecCHs U yMETh IPUMEHSATh €ro
IIPY PELICHUY 3a/1ay,;

- IPUMEHATH [IPY PELICHUH 3a/1a4 TEOPUIO NPEIENIOB;

- BJIAJIeTh MOHATUAMH. OECKOHEUHO OOJIBILINE YHCIIOBBIE IOCIEIOBATEIBHOCTH U OECKOHEUHO Mallble
YHCJIOBBIE [10CIIEI0BATEIbHOCTH;

- BJIAJICTh MTOHATUSAMHU. IPOU3BOAHASA QYHKIINU B TOUKE, IPOU3BOHAS (QYHKIUH;

- BBIYUCIIATH MIPOU3BO/IHBIE SJIEMEHTAPHBIX (DYHKIMHA U MX KOMOWHAIIHIH;

- Ucclie1oBaTh (DYHKIMU HA MOHOTOHHOCTb M S3KCTPEMYMBI;

- CTPOUTH IpaUKU U MPUMEHATH UX K PELICHUIO 33a]a4, B TOM YUCJIE C TapaMeTpaMH;

- BJIaJIeTh [TOHATHE KacaTelbHasl K rpaguKy QyHKIUU; yMETh IPUMEHSATh €ro IIPU PELICHNH 3a/1a4;

- BJIaJIeTh IOHATUSIMU: IIEpBOOOpa3Hasi, ONpeIeIEHHbIN UHTETpall,

- IpUMeHATh TeopeMy HbroToHa-JleliOH1Ia 1 ee cleCTBU U1 pelIeHus 3a1ay.

B noBceaHeBHOM KU3HU U NIPH U3YYEHHHU APYTHX NPEeIMETOB:

- pellaTh NPUKIAJHBIE 3aJa4d U3 OMOJIOTUM, (U3MKM, XUMHH, dKOHOMHKHM M JPYTUX INPEIMETOB,
CBS3aHHBIEC C UCCIICJOBAHUEM XaPaKTEPUCTUK IIPOLECCOB, HHTEPIPETUPOBATH IIOIYYCHHBIE PE3YJIbTATHL
KomOuHaTopuka, BeposITHOCTb M CTATHCTHKA, JIOTHKA U Teopus rpagdos.

- OIEepUpPOBATh OCHOBHBIMU OINMCATEIbHBIMH XapaKTEPUCTUKAMM YMCJIOBOrO HaOOpa; MOHATHAMHU:
reHepanbHas COBOKYITHOCTb U BBIOOPKa,;

- OIIEpUPOBATh MOHATHAMH. YACTOTA U BEPOATHOCTb COOBITUS, CyMMa U NPOU3BEICHUE BEPOATHOCTEI;
BBIYMCIIATH BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCIIA UCXOJI0B;

- BJIaJIeTh OCHOBHBIMH MOHATUAMHI KOMOMHATOPUKHU U YMETh MIPUMEHSTh UX IIPU PEIIeHUH 3a/1ay;

- IMETb IpeJicTaBlIeHne 00 OCHOBAaX TEOPHU BEPOSITHOCTEH;

- IMETh NPEACTABICHUE O JAUCKPETHBIX U HENPEPHIBHBIX CIy4alHBIX BEIIMYMHAX U PACIpPEACICHUIX, O
HE3aBHCHMOCTHU CIIy4alHBIX BEINYUH,;

- IMETh IPEJCTABIEHUE O MATEMAaTUYECKOM OKUAAHUU U JUCIIEPCUH CIy4alHbIX BEIUYUH,

- IMETb IPEJCTABIEHUE O COBMECTHBIX PACIPEACIICHUSAX CIyYaiiHbIX BEJIUNYHH;

- IOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BBIOOPOUHOTO METO/Ia U3MEPEHHSI BEPOSITHOCTEH;

- UMEThb IPEJACTaBICHHE O HOPMAJIBLHOM PACIPEAEICHUM U MPUMEPAX HOPMAIBHO PACIPEAEICHHBIX
CIIy4ailHbIX BEJIIMYUH,

- IMETb IPEJCTABICHUE O KOPPEIALMH CIIy4alHbIX BEIMYHH.

B nosceaHeBHOM KU3HU U NIPH U3YYEHUHU APYTHX IIPEeIMETOB:

- BBIUUCIIATh UJIM OLICHUBATh BEPOSITHOCTU COOBITUH B peaJIbHOM JKU3HU;

- BBIOMpaTh METO/bI MOJAXOASIIEr0 NPEACTaBIeHU U 00paOOTKH TaHHBIX.

BbINyCKHHK MOJYyYHT BO3MOKHOCTh HAYYUThLCS

YpaBHeHUs1 M HEPaBEHCTBA.

- CBOOOJHO OMNpENENsATh TUI U BbIOMpPAaTh METOJA PpEIleHMs I10KA3aTEeIbHBIX U JOrapupMUYECKUX
YPaBHEHMH W HEPABEHCTB, HWPPALMOHAIBHBIX YPABHEHWH M HEPABEHCTB, TPUIOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CHCTEM,

- CBOOO/THO pelaTh CUCTEMbI TMHEHHBIX YPaBHEHUH,

- pelaTh OCHOBHBIE THUIIBI YPABHEHHUI U HEPABEHCTB C IapaMeTpamy;

- IPUMEHSTH [IPH pELIeHUN 3a1a4d HepaBeHcTBa Komm-bynskosckoro, bepryiu.

DJIeMEHTBhI MATEeMATHYEeCKOr0 AHAJIH3A.

- CcBOOOJHO BIIAAETh CTAHAAPTHBIM allapaToM MAaTeMaTH4YeCKOro aHajlinu3a JJs  BBIYUCIECHUS
MPOU3BOAHBIX (DYHKIMN OJHON TIEpeMEeHHOMH,;

- cBOOOJTHO IIPUMEHSTh annapaT MaTeMaTHUECKOr0 aHaJIN3a JIJIsl UCCIeJ0BaHUs (DYHKIMM U IOCTPOEHUS
rpauKoB, B TOM YHCJI€ UCCIEA0BaHUS Ha BBITYKJIOCTb,

- OIIEPUPOBATh MTOHATUEM N1EPBOOOPA3HOMN 1JIs pEIIEeHUs 3a/1a4;

- OBJIJIETh OCHOBHBIMH CBEJCHHMAMU 00 wuHTerpane HproToHa-JIeliOHMIIa M €ro npocTeHIIMX
IPUMEHEHUSX;

- OIIEPUPOBATh B CTAHJAPTHBIX CUTYAlUAX IPOU3BOIHBIMHU BBICIIHX MTOPSIKOB,;



- YME€Tb IPUMEHSATH [P PELLICHUHN 331a4 CBOMCTBA HENIPEPBIBHBIX (DYHKIIMIA;

- yMeTb IPUMEHSATH [IPY PELLICHUHU 3a7a4 TeopeMbl BeliepiTpacca,

- yMETh BBINOJNHATH NPUONVKCHHBIC BBIYUCICHHS (METOIbI DPEIICHUS YPAaBHEHHH, BBIYMCICHUS
ONpeeIeHHOr0 HHTErpaia);

- YMeThb NPUMEHATHh NPHIOKEHHE IPOM3BOAHOW M ONPENEeNICHHOr0 MHTErpaja K peIIeHHI0 3a1ay
€CTECTBO3HAHMS;

- BJaJETh HMOHATHUSAMM. BTOpas NPOM3BOJIHAsS, BBINYKIOCTb rpaduka (QyHKUUH, yMeTb HCCIEIOBaTh
(YHKLHIO HA BBITYKJIOCTb.

KoMm0nHaTopnKa, BeposITHOCTh M CTATUCTHKA, JIOTHKA U Teopus rpagos.

- UMETH MPEJICTABICHUE O IEHTPAIBHOU MPENEITBHON TEOPEME;

- IMETb MPEJICTABICHUE O BEHIOOPOUHOM KO3 (PUIIMEHTE KOPPEIALUH U JIMHEHHON perpeccuy;

- UMEeTh IPEJCTABICHUE O CTATMCTUYECKUX TUIOTE3aX M IPOBEPKE CTATHCTUYECKOM THIOTE3bI, O
CTaTUCTHUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH,

- IMETb MPEJCTABICHUE O CBA3M HIMIIMPUUECKUX U TEOPETUUECKUX PACIIPEICTICHUH;

- IMETb IIPEJICTABJICHUE O KOAUPOBAHUM, IBOUYHON 3anucH. [[BONYHOM JEpeBe;

- BIIaJICTh OCHOBHBIMH MOHATUSIMU Teopuu rpados (rpad, BepiinHa, pedpo, CTENeHb BEPIIUHBI, IYTh B
rpade) 1 yMeTh NPUMEHSTh UX TIPH PEIICHUH 3a/1a4;

- IMETb IPEJICTABICHUE O JICPEBbSIX U YMETh IPUMEHSTh €r0 IIPH PELICHUN 3a/1a4;

- BJIQJIeTh IOHATUEM: CBSI3HOCTh, YMETh IPUMEHSTh KOMIIOHEHTBI CBSI3HOCTH IIPU PELICHNU 337124,

- YMETh OCYIIECTBIAThH IYTH 1O pedpam, 00Xx0/bI pedep 1 BepiInH rpada;

- IMETb NpeJCTaBIeHne 00 DiaepoBoM U ['aMUIIBTOHOBOM IIyTH; UMETh MPEACTABICHUE O TPYIHOCTH
33724y HaxoXAeHHus [ 'aMUIbTOHOBA MYTH,;

- BJIaJ€Th MOHATHAMU: KOHEUHBIE CUETHbIE MHOKECTBA, CUETHBIE MHOKECTBA; YMETh MIPUMEHSATh UX IPU
pelIeHny 3a/1a4;

- YMETb IPUMEHSATH METOJ] MaTEMaTH4eCKON UHIYKIHH,

- YMETb NPUMEHSTh NPUHLUN JUpUXIIe IPU PELIEHUH 3a1a4

2. Coaep:xanue yueOHoro npeamera «MaremaTuka»
(yrayosnennblii ypoens) 10 kiace
Aure0pa M Ha4aJ1a MATEMATHYECKOI0 AaHAJIN3A.

IHoBTOpEHME
JlelicTBUTE/IbHBIE YK CIA
[Tonatue narypanpHOro uymcia. MHoxkecTBa uwncen. CBOHCTBA JEHUCTBUTEIBHBIX uHcel. Meroa
MaTemartudyeckoil uHaykuuu. llepectanoBku. Pasmemenue. Coueranue. J{okazaTeslbCTBO YHCIOBBIX
HepaBeHCTB. JlenmumocTh nenbix yucena. CpaBHEHHME MO MOAYII0 M. 3ajaud ¢ LEIOYHCICHHBIMU
HEHU3BECTHBIMHU.
PanmonanbHble ypaBHeHHS] H HEPABEHCTBA.
Pannonanbuble BelpaxkeHus. @opmyna 6mHoMa HploTOHa, cymMMBl M pa3HOCTH creneHel. JleneHue
MHOIOWIEHOB ¢ ocTaTkoM. Anroput™ EBknmpa. Teopema be3y. Kopenb mMHorounena. ParuonanbHbie
ypaBHeHHsA. CHUCTEMBl palMOHAIBHBIX  YpaBHEHHMH. MeTox HMHTEpBAJIOB pELICHHS HEPABEHCTB.
PanmonansHble HepaBeHcTBA. Hectporue HepaBeHcTBa. CHUCTEMBI pallMOHAIBHBIX HEPABEHCTB.
Kopenb crenenu n.
[Tonstue ¢hyakuu u ee rpadpuka. Oynaknus . [lonsarue kopHs cternenn N. KopHu 4eTHON W HEYETHOM
creneHeil. Apudmerndeckuii kopeHsb. CBoiicTBa kopHel crenenn N. @ynkmus . Kopens crenenu N u3
HaTypaJIbHOT'O YKCIa.
CreneHb MOJI0KUTEJIHHOTO YHCJIA.
[lonsiTve W cBoiicTBa CTENEHW C palUOHAIBHBIM TOKazaTeneMm. llpenen mocienoBaTeNbHOCTH.
CpoiicTBa mpenenoB. beckoneuno yObIBaromasi reoMerpuyeckas mnporpeccus. Uumcino €. ToHsATHE
CTETeHU C UppallMOHAIbHBIM MoKa3aTeneM. [loka3arenbHas GyHKIHs.
Jlorapu¢gmal.
[Tonstue u coiicTBa sorapudmos. Jlorapubmudeckas pyHkuus. JlecaTuanblit torapudm
(mpubnkeHHbIe BhrauciicHus1). CTeneHHbie QyHKIUH.
Iloka3aTesibHbBIE U Jorapu(pMUYecKUe yPABHEHUSI 1 HEPABEHCTBA.



[IpocTeiiine nokasarenabHble U JJorapuGMUUecKue ypaBHEHUs. Y paBHEHUsI, CBOJISIIUECS K
MPOCTEHIINM 3aMeHON Hen3BecTHoro. [IpocTeiiime nokazareiabHble U Jlorapu(pMuyeckie HepaBeHCTBA.
HepaBeHcTBa cBOAsIIMECS K TPOCTEHIINM 3aMEHOM HEN3BECTHOTO.
CuHyC U KOCHHYC yIJa.
[Tonsitre yria u ero mepsl. OnpeneneHue CHHyca M KOCHHYCA YIia, OCHOBHBIE (POPMYJIBI JJIsI HUX.
Apkcunyc 1 apkkocuHyc. [IpuMepsl HCTIonb30BaHus apKCUHYCa U apKKOCUHYCa U (POPMYJIBI IS HUX.
TaHreHc U KOTaHreHC yrJja.
Omnpenenenue TaHreHCa W KOTaHTEHCA yria M OCHOBHbBIE (DOpMyJbl. ApPKTaHTEHC M apKKOTAHTEHC.
[Tpumepb! NCTIONB30BaHMS APKTAHT€HCOB M APKKOTAHTeHCA M (DOPMYIIBI JUIS HUX.
DopMyJIbl CJI0KEHUS.
Kocunyc cymmbl (M pa3HOCTH) ABYX yriioB. DOpMyIIbI [UIs JIOTIONHUTEIbHBIX yriioB. CHHYC CyMMBI (K
pasHoctu) aByx yrioB. CymMMa W pPa3HOCTh CHHYCOB W KOCHHYCOB. DOpMyJbl Ui JBOWHBIX M
MOJIOBUHHBIX YIJ10B. [Ipon3BeeHrne CHHYCcOB U KOCUHYCOB. DOpMYJIbl JJis1 TAHTE€HCOB.
Tpuronomerpnyeckue GyHKIMU YMCJIOBOTO APryMeHTa.
dyHKIIEHY= Sin X, y= C0S X, Y= tg X, y=cCtg X.
Tpuronomerprnyeckue ypaBHeHUs M HEPABEHCTBA.
[Ipocreiiline TPUTOHOMETPUUECKHE YpPAaBHEHHS. TPUTOHOMETPUYECKHE YpaBHEHUs, CBOJISILIMECST K
MPOCTEHIIMM 3aMeHON Heu3BecTHOro. llpuMeHeHue OCHOBHBIX TPUTOHOMETPUYECKUX (OpMYI JUIs
pemienusi ypaBHeHuM. OnHOponaHble ypaBHeHHd. [IpocTeifline TPUTOHOMETPUYECKHE HEPABEHCTBA.
TpuroHomerpuyeckue HEPaBEHCTBA, CBOJSILMECS K IMPOCTEUIIMM 3aMEHONl HEM3BECTHOro. BBenenue
BCIIOMOTATEIBHOIO YIIIa. 3aMeHa HeM3BeCTHOro t=SinX+CosX.
BeposiTHOCTH COOBITHS.
[TonsiTHE 1 CBOICTBA BEPOSTHOCTH COOBITHSI.
YacroTta. YcinoBHas BEPOATHOCTD.
OTHOCHTENbHAS YaCTOTA COOBITHA. Y CJIOBHAS BEpOATHOCTh. HezaBuCHMbIe COOBITHSL.
[ToBTOpEeHME Kypca anreOpsl M Havaaa MaTeMaTndeckoro anaimsa 3a 10 kmacc.

I'eomeTpus.
I'eomeTpuueckue ¢purypbl B npocrpaHcTrBe. AxcuomaTtuka crepeomerpuu. IlepBbie cienctBust u3
akcuoM. [locTpoeHnus B mpocTpaHCTBE.
B3auMHoe pacnonoxkenue npsiMbIX U INIOCKOCTEH B MIPOCTPAHCTBE: MepeceKarouecs, napauieibHble U
CKpEUIMBAIOIIMECS] MpsiIMble, NapaJlJIeIbHOCTh M MEPHEHAUKYISIPHOCTh TMPSIMOM W IUIOCKOCTH,
MnapajyieJbHOCTh W NEPHEHAMKYJISIPHOCTh JBYX IUIockocTed. [lpu3Haku mnapaiienbHOCTH U
MEePIEHIUKYJIIPHOCTH MPSAMBIX U IJIOCKOCTEH.
[lepnenaukynsap u HakioHHas. Teopema o Tpex nepneHauKyisapax. JByrpanssiii yroiu. JIMHEHHBIN yroa
JIBYTPAHHOrO yriia. MHOrorpaHHsie yriibl. BoIyKiible MHOTOIpaHHBIE YTJIbI.
BHyTpeHHue M rpaHHuYHbIE TOUYKH MPOCTPAHCTBEHHBIX (DUTYp.NMOHSATHE T€OMETPUUYECKOro Tejaa M ero
ITOBEPXHOCTH.
MHOrorpaHHUKM M MHOTOTpaHHBIE IOBEPXHOCTH. BepmimHbl, rpaHu U pedpa MHOTOTPAaHHUKOB.
Beinykiele MHOrorpanuuku. Teopema Diinepa. CeyeHHs] MHOTOIPAaHHUKOB IUIOCKOCTSIMHU. Pa3BepTku
MHOI'OTPaHHBIX TOBEPXHOCTEH.
[Mupamuna u ee sanementsl. Terpasap. [IpaBunbHas nupamuga. Y ceuyeHHass TUpamMuIa.
[Tpusma u ee snemenTsl. [Ipsimas u HaknmonHas npusMel. [IpaBunbHas npusma.napamienenunes. Kyo.
[paBrIbHBIE MHOTOTPaHHHUKH (TETpadap, KyO, OKTadap, JOAEKadAp, HKOCAIP).
[Toctpoenne mpaBUIBHBIX MHOTOTPAaHHUKOB. JIBOWCTBEHHBIE TPABHIIbBHBIE  MHOTOTPAHHUKH.
[MTonynpaBuiibHbIe (apXUMEIOBBI) MHOTOIPAaHHUKH.
N3mepenne reoMeTpu4ecKux BeJHWYMH. PaccrosiHue mMexay nByMs Toukamu. PaBeHcTBOM momoOue
buryp.pacctosiHiue OT TOYKH 710 GUTYpPHI ( B YACTHOCTH, OT TOYKHU JIO MPSIMOM, OT TOYKH JI0 IJIOCKOCTH).
Paccrostaue Mex iy ¢purypamu (B 9aCTHOCTH, MY MPSIMBIMH, MEXKIY MPSIMOM U TUIOCKOCTHIO, MEIKITY
IUTOCKOCTSIMK). YTIIBL. YTOJI MEXAY IUIOCKOCTSIMH, YTOJ MEXIy MPSIMBIMH, YIOJI MEXIy MPSIMOi H
mIockocThio. [TonaTHe momaan nosepxHoctu. [1nomaam noBepxHocTel MHOrOrpaHHUKOB.
IIpeodpazoBanusa. Cummerpus. [lapamiensHoe nmpoexktupoBanue. OpTOroHaIbHOE MPOEKTUPOBAHUE.
IenTtpansHoe mpoektupoBaHue (mepcrekrtuBa). JIBwkenus. OOmMe CBOWCTBA ABMXKCHHUN. BHIBI
JBHKEHHM: IMapajuIeIbHbII EPEHOC, CHAMMETPHUS OTHOCUTEIBHO TOUKH, MPSIMOM U IJIOCKOCTH, IIOBOPOT.
OO0miee MOHATHE O CUMMETPUU (DUTYP.’JIEMEHTHI CUMMETPHH IPABHIBHBIX MHUPAMUJ U MPABHIBHBIX
IPU3M, IPaBUIIbHBIX MHOIMOTPAHHUKOB. ['OMOTEeTHS 1 TpeoOpa3zoBaHMsl TOA00US.



11 knace
DOyHKIUH U UX rpaduku
Onementapuble ¢GyHKuuu. McciaenoBanune (yHKIMH M TOCTPOSHHE HMX TPapUKOB SIEeMEHTapHBIMHU
MeToaamu. OCHOBHBIE CIIOCOOBI MpeoOpa3zoBanHus rpagukoB. ['padukn GyHKIU, comepKaxX MOITYIIH.
I'paduku clnoXXHBIX QYHKITUH.
IMpenen pyHKUUM U HENMPEPHIBHOCTD.
[Tonsatne mpenena ¢yakmuu. OTHOCTOPOHHWE TIpPENEibl, CBOWCTBAa TMpenenoB. HempepsBHOCTH
GbyHKIMIA B TOUKE, HA MHTEpBaJIe, Ha OTpe3ke. HenmpephIBHOCTH dJIeMEHTAPHBIX (PYHKITHH.
OopaTtHble pyHKIIUN
[Tonsitne obOpatHOi ¢yHKuMu. B3anMuo obOparHbie ¢yHkuun. OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKITIH.
IMpousBoanas
[Tousitne nmponsBoaHoi. [Ipon3BoaHass CyMMBbl, pa3HOCTH, NMPOU3BEACHHUS M YAaCTHOrO JIBYX (DyHKIUIL.
[IpousBoanbie 3neMeHTapHbIX QPyHKIMA. [Ipon3BOaHAS CIOKHON (YHKITHH.
IIpumeHeHne NPOU3BOAHOM
MakcuMyM U MUHUMYM (yHKUMU. YpaBHEeHUE KacaTenbHOU. [IpnbnmkeHHbie BbIUMCICHHS. TeopeMbl
o cpeaneM. Bospactanue u yObiBanue (yHkiuil. [IponsBogHble BBICHIMX MOPSAKOB. BBIMyKIOCTH
rpaduka pyHKUKUU. DKCTpeMyM (QYHKIUMHU C €TUHCTBEHHONM KPUTHUUECKOM TOUKON. 3ajaul Ha MaKCUMyM
U MuUHUMYM. AcumnrtoTsl. JlpoOHo-nuHeliHas ¢yukuus. Iloctpoenne rpaduxkoB (yHKUMNA C
puMeHeHneM nponsBoaHoi. @opmyna u psn Teinopa.
IlepBooOpa3Hasi U MHTErPa
[lonsiTue mnepBoo6pa3HoOW. 3amMeHa MEPEMEHHOM M HHTETPUPOBAHHE [0 YaCTSAM. [Tnomane
KpUBOJIMHEIHON Tpaneuuu. [IpubamkeHHOe BBIUMCIEHNE ONPEAeIEHHOro nuterpana. OnpenencHHbIN
uaterpa. Popmyna HproTona-JlefiOauma. CBoicTBa OINpeNeICHHBIX HHTErpaioB. [IpumeHeHune
OIpeIeIeHHBIX MHTErPaJIOB B TEOMETPUUECKUX U Pu3ndeckux 3anadax. [lonarue nuddepennunansaoro
ypaBHEeHHMS. 331241, TPUBOIAIINE K TU(PepeHIINATHHBIM YPaBHEHUSM.
PaBHOCHJIBHOCTH YPAaBHEHHII H HEPABEHCTB CHCTEMaM
PaBHOCHIIBHBIE TIPe0Opa30BaHusl ypaBHEHUI 1 HEPABEHCTB.
YpaBHenus — cjaeacTBusi
[Tonatue ypaBHeHMsI — cieAcTBHs. Bo3BeneHue ypaBHEHMsI B 4CTHyHO creneHb. IloreHnumposanue
norapudmuyeckux ypaBHeHHi. [IpuBenenne noqo0HbIX 4WiICHOB ypaBHEeHUs. OCBOOOXK/I€HNE YpaBHEHMUSI
ot 3HaMeHaTens. [Ipumenenne morapuMUYECKuX, TPUTOHOMETPUUECKHX U IPYTUX (GOPMYII.
PaBHOCHJIBHOCTH yPAaBHEHUH 1 HEPABEHCTB CHCTEMaM
Pemenue ypaBHEHUi ¢ TOMOIIBIO cUCTEM. PelieHre HepaBEeHCTB € TOMOLIBIO CUCTEM.
PaBHOCWJIBHOCTH YPABHEHHUIT HA MHOKECTBAX
Bo3Benenue ypaBHeHMs B USTHYIO CTENEHb. Y MHOKEHUE ypaBHEHUS Ha GyHKLHMIO. JlorapudmupoBanue
U TOTEHIMPOBAHUE YPaBHEHUH, MPHUBEJCHUE MOJOOHBIX UWICHOB, MPUMEHEHHE HEKOTOPHIX (OPMYIL.
Cucrema-ciencTBue.
PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBaxX
Bo3Benenne HepaBeHCTBA B UYETHYIO CTENEHb M YMHO)XKEHHE HEpaBeHCTBA Ha (PYyHKIHIO,
MOTCHIIUPOBAHUE JIOrapu(MUUECKUX HEPAaBEHCTB, IPUBEACHUE MOJOOHBIX UJICHOB, NPHMEHEHHE
HeKoTopbIX (hopmy:nn. Hectporue HepaBeHcTBa.
MeToa NpoMeKyTKOB /JIsl YPABHEHUI U HEPaBEHCTB
VYpaBHEHHS 1 HEPABEHCTBA C MOYJISIMHA. METO/I MHTEPBAJIOB /IS HEMPEPBIBHBIX (DYHKITHIA.
Hcnoab3oBanue cBoicTB (PYHKIUI NPU pPellleHUH YPABHEHUI U HEPABEHCTB.
Vcnonp3oBanue obnacTeil CyniecTBOBaHMS, HEOTPHLATEIBHOCTH, OIPAaHMYEHHOCTH, MOHOTOHHOCTH H
HKCTPEMYMOB (DYHKIIMH, CBOMCTB CHHYCA U KOCHHYCA MIPH PEIICHUU YPABHEHH U HEPABEHCTB.
CucreMbl ypaBHEHHUI ¢ HECKOJbKUMHU HeN3BeCTHBIMH
PaBHocunpHOCTh cucrteM. CucreMa-cieactsue. Meroa 3aMeHbl HEM3BECTHBIX. PaccyxneHus c
YUCJIOBBIMU 3HAYEHUSIMU NPU PELIEHUH CUCTEM YpaBHEHUH.
HTorosoe moBTOopenue
Jlorapudwmel. Jlorapudmuueckue ypaBHEeHUsT W HepaBeHCTBA. [lokaszarenbHble ypaBHEHUS U
HEpaBEHCTBA. TpUTOHOMETPUUYECKHWE YpaBHEHUs U HepaBeHcTBa. IlpoumsBogHas. [IpumeHeHue
MPOU3BOJHON K UCCIICAOBAHHIO (DYHKIIMU. DIEMEHTHI TEOPUU BEPOSITHOCTH.



I'eomeTpus.

Konycel u nununapsl. Ceyenust KOHyca U HUIMHApPA T1ockocThio. [lapamnensHoii ocHoBanuto. Konyc u
muuHAp BpamieHus. Konwueckue cedenust (dmumnc, rumepbona, mnapabona). Cdepa u  miap.
[lepeceuenne mapa u 1iockoctd. Kacanme cdepsl u  1uiockoctd. OMOpHBIE IMIOCKOCTH
MIPOCTPAHCTBEHHBIX (QUTYD.

N3mepenue reomerpuyeckux BeJuduH. [loHarne obvema Tema. OOBEMBI IUIUHAPA U TIPHU3MBI,
KOHyca W nupamunsl, mapa. O0bembl mofo0HBIX (uryp. [lmomany moBepXHOCTEH IHIMHAPOB U
KoHycOB. [Iimomans chepsr.

Koopaunatel U BeKTOpPHI. J[eKapTOBBI KOOPIUHATHI B MpOCTpaHCTBe. DopMylia pacCTOSIHUS MEXITY
nByMs Toukamu. KoopanHaThl cepennHbl oTpe3ka. 3aaanus GUryp ypaBHCHUSIMU. Y paBHEHUs cepbl U
wiockocT. Bekropel. Momyns BekTopa. PaBencTBo BekTOpoB. C0’K€HHE BEKTOPOB M YMHOKEHHE
BeKTOpa Ha uncio. KoummHeapHble U KOMIUJIaHAPHBIE BEKTOPHI. Pa3noxkeHne BeKTopa Ha IIIOCKOCTH O
JIBYM HEKOJUTMHEApPHBIM BeKTOpaM. Pa3znojkeHne BEKTOpa B MPOCTPAHCTBE MO TPEM HEKOMILIAHAPHBIM
BekTopaM. KoopanHaTel BeKTOpa. YTou Mexay BekTopamu. CKaJipHOE POU3BEICHIE BEKTOPOB.

TEMATHYECKOE IINTAHNPOBAHHUE

Ne HanMeHoBaHuUe pa3iesioB U TeM KoanuectBo DJIeKTPOHHbBIE
n/n NPOrpaMMbl 4acoB (uudposbie)
Kontpoas | [Ipaktu | o0pa3oBaTenbHbIe
Bcero | Hble YyeckHe pecypcbl
padoThI padoThI
10 kaacc
Auiredpa
1 JleicTBUTEIbHBIC YHCIIA 124
2 PanmoHasnbHble ypaBHEHUS U 184
HEPABEHCTBA
Kontposbnas pagora Ne 1 (1) 1
3 Kopens cTenenu n 124
Kontposbnas pagora Ne 2 (1) 1
4 CreneHb NOJOKUTENBHOIO YUCHa 134
Konrpoabuas padora Ne 3 (14) 1
5 Jlorapudmer 6u
6 [Toka3zatenbHble U orapupmuveckue | 114
ypaBHEHUS M HEPABEHCTBA
Konrtpoabsnas padora Ne 4 (14) 1
7 CHHYC ¥ KOCUHYC yTJia 74
8 TaHreHc ¥ KOTaHTeHC yTiia 69
Kontposbnas pagora Ne 5 (1u) 1
9 DopMYJIbI CITOKEHUS 114
10 | Tpuronomerpuueckue QyHKIHH 9y
YHCIIOBOTO apryMEHTa
Kontposbnasi pagora Ne 6 (14) 1
11 | TpuroHomeTpuuecKue ypaBHEHUS U 124
HEPAaBEHCTBA
Kontposbnas pagora Ne 7 (1) 1
12 | BeposTHOCTH COOBITHS 69
13 | Yacrora. YcioBHast BEpOSITHOCTh 24
14 | IloBTOpeHue 11y
Konrtpoabuas pa6ora Ne 8 (14) 1
Bcero: 136
4acoB




I'eometpus

I'naBa VIII. HexoTopble cBeieHust 124
U3 IVIAHUM eTPUH

1 VYTIIbl M OTPE3KH CBSI3AHHBIE C 4y
OKPYKHOCTBIO

2 Pemenne TpeyroibHUKOB 4y

3 Teopemsr Menenast u UeBsl 24

4 Dmmrc, runepbona u nmapabdorna 249

5 BBenenue 34
I'naga |. [lapanieasHocTh NpsIMBIX | 16 4
U INIOCKOCTeH

6 [TapanmiensHOCT IPSMBIX, IPAMO U | 4 1
TJIOCKOCTH

7 B3anMHoe pacrionoxeHue npsiMbIX B 4y
MPOCTPAHCTBE. YTOI MEKIY ABYMS
pSIMBIMU

8 Kontpoasnas padora Nel (20 lu
MUHYT)

9 [TapamieabHOCTh MIIOCKOCTEH 249

10 | Terpadap u mapauienenume; 4y

11 | KourpoabHasi padora Ne2 ly

12 | 3auér Ne 1 lu
['nasa Il. TleprienquKynsIpHOCTD 174
IPSIMBIX U MIJIOCKOCTEN

13 | [lepnieHAUKYAAPHOCTH MPSIMOH 54
TUIOCKOCTH

14 | IlepnieHuKyasAp ¥ HaKJIOHHBIE. YTONI | 69
MEXIY IPSIMOU U INIOCKOCTBIO

15 | JIByrpaHHbIii yrodi. 44
[leprieHIMKYJISIPHOCTD MJIOCKOCTEH.

16 | Kontposabnas pagora Ne3 lu

17 | 3auér Ne 2 lu
I'nasa |1l. MHororpanauku 124

18 | Iloustue mHororpannuka. [lpuzma 34

19 | Iupamuaa 3y

20 | ITpaBuIIbHBIC MHOTOI'PAHHUKH 4y

21 | KonTpoabHasi padora Ned 1y

22 | 3auér Ne 3 lu

23 | 3akI0YNTeLHOE IOBTOPEHHE 34
Kypca reomerpun 10 kjacca
Bcero: 68

4acoB
11 knace

Auredpa

1 OyHKINU U X TpaduKn 9y

2 IIpenen GyHKIMHM 1 HEMPEPHIBHOCTH 5y

3 OO6paTHbie QYHKINH 6u
Konrtpoabnas padora Ne 1 (14)

4 [TpousBoanas 114




Konrtpoabsnas padora Ne 2 (14)

5 [TpuMeHeHre Mporu3BOTHOMN 16 4
Kontposbnas pagora Ne 3 (1)
6 ITepBooOpa3Has 1 HHTETpa 134
Kontposbnas pagora Ne 4 (1)
7 PaBHOCHIILHOCTH YpaBHEHHU U 44
HEpPaBEHCTB
8 Y paBHEHHUS-CIICICTBHS 8 g
9 PaBHOCHIIBHOCTH YPaBHEHHU U 134
HEPABEHCTB CUCTEMaM
10 | PaBHOCMIIBHOCTb YpaBHEHUI Ha 74
MHOYKECTBaX
Kontposbnas pagora Ne 5 (1)
11 | PaBHOCHMIIBHOCTH HEPABEHCTB HA 74
MHOKECTBaX
12 | Meron npOMEKyTKOB JUIsl ypaBHeHHH | 54
Y HEPABEHCTB
Konrtpoabnasi padora Ne 6 (1u)
13 | Ucnonw3oBaHue CBOMCTB (YHKIIHIA 54
NIPU PELICHUU YPaBHEHHI U
HEPaBEHCTB
14 | Cuctembl ypaBHCHHH ¢ HECKOJIBKUMU | 8 4
HEM3BECTHBIMU
Kontposbnas pagora Ne 7 (1)
15 | [loBTOpPEHME 194
Hrorosasi koHTpOILHAsA padoTa Ne
8 (2u)
Bcero: 136 4
I'eometpus
I'nasa VI. Huaunap, konye m map. | 134
1 Hunuuap 349
2 Konyc 349
3 Cdepa 54
4 KonTpoasHasi pabora Nel. 1y
5 3auér Ne 1 ly
I'naBa VII. O6bembl Te 154
6 O0BeM PSIMOYTOJILHOTO 24
napaieNienumnesa
7 OO0BeM nPSIMOi TPU3MBI M IWJIMHApa | 3 9
8 O0beM HaKIIOHHOUN TPU3MBI, 4q
MTUPAMHUJIBI U KOHYCA.
9 O0Bem mapa u miomaab chepol 449
10 | KoutpoabHas pagora Ne2 ly
11 | 3auér Ne 2 ly
I'nasa VIII. Bektopsl B 6u
NPOCTPAHCTBE.
12 | IlonsiTue BeKTOpa B MPOCTPAHCTBE lu
13 | CnoxxeHue U BBIYUTaHHE BEKTOPOB. 24
YMHOKEHHE BEKTOpa Ha YHCIIO
14 | KommiaHnapHble BEKTOPbI 24
15 | 3auér Ne 3 14




I'naBa V. MeToa KOOpAUHAT B 11y
NMPOCTPaHCTBe. J[BHKEHUA
16 | KoopauHaThl TOYKH U KOOPIUHATHI 34
BEKTOpa
17 | CxanspHoe Ipou3BEICHIUE BEKTOPOB 4y
18 | dsmwxkenus 24
19 | KoutposabHas padora Ne3 ly
20 | 3auér Ne 4 ly
3akiI04YuTe/IbHOE IIOBTOPEHHe Npu | 6 4
NMOAr0TOBKE K HTOr0BOM
aTTecTallMM M0 reoMeTPUH
Bcero: 68 u




