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Pabouast mporpamma no anredpe u Hauanam aHanu3a s 10-11 kimaccoB cocTaBiieHa Ha OCHOBE MPOrpaMMbl CPETHETO OOIIETro
o0pa3oBaHUsl C HWCIOJb30BAaHHEM COOpHHKA pabouux mporpamm «AJredpa M Hadalla MaTeMaTrhueckoro aHaimuza». 10-11
KJ1acchl. ba3oBbIil U yriyOJIeHHBIN YpOBHU: yaeOHOE TOcoOue 1id yunutenen o01meo0pa3oBarebHbIX opranu3anuii/ coct. T. A.
BypmuctpoBa. — M.: Ilpocsemenue, 2016, a Takke Ha ocHOBe aBTopckod mporpammbl C.M. Hukombsckoro mo anredpe u
HayajgaM MaTeMaTU4YeCKOro aHajim3a JJisi IpoQriIbHOTO ypOBHS
[Ipennaraemas pabodasi mporpaMma peann3yercs B yueOHUKax:
— «Anrebpa u Havyaia Maremarndeckoro ananmmsa, 10 kmace», C.M. Hukonbckuit, M.K. Tloramnos, u apyrue 6a30Bbiii u
npoduibHbIN ypoBHH, [IpocBemienue, 2014r.
— «Anrebpa u Havyasla MareMaruueckoro ananmusa, 10 kmaccy, 6a3oBbiil u mpodunsHbll ypoBau, M.K. [loramos, A.B.
[lleBkuH — nuaaktuaeckue marepuaisl, [Ipoceemenue, 201 1r.
— «Anrebpa u Havyajla MaTeMaTHYEeCKOro aHaim3a», 11 kmacc», 6a3oBeiii 1 mpodrisHbi ypoBHH, C.M. Hukonbckuid,
M.K. Iloranos, u npyrue «IIpocsemenne, 2014r.
— «AunreOpa ¥ Hayajga MareMaTH4yeckoro aHanmuza, 11 kmacc», 6azoBbiii v poduibHbIM ypoBHH, M.K. IloTanos, A.B.
[IleBkuH — numaktudeckue mMarepuansl, [Ipocsemenue, 201 1r.
[Iporpamma paccunTana Ha yriayOJeHHBIM YPOBEHb N3YUECHHUS TIPEeIMETa:
- anre6pa 10 kiace — B o0beMe 4 yaca B HeJento, 136 yacoB 3a yueOHbIN IO
- anreOpa 11 kmacc — B o0beme 4 yacoB B Henento, 136 yacoB 3a y4eOHBIH Tof.

Ilnannpyemble pe3y/bTaThbl OCBOEHUsI Kypca
Jluunocmuvimu pesyibmamamu 00V4eHus A61AI0mcs.

—> OpHEHTaIUsl OO0YYaIONIMXCsA Ha JOCTIKEHHE JIMYHOIO CYUACThs, PEAM3allMi0 MO3WTHUBHBIX JKU3HEHHBIX TMEPCIICKTHUB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh W CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIEICHUI0, CIIOCOOHOCTh
CTaBUTh IEJIM ¥ CTPOUTH KM3HEHHBIC TUIAHBI,

—> FOTOBHOCTh M CIIOCOOHOCTH 00€CIIeYUTh ceOe M CBOMM OJIM3KMM JAOCTOMHYIO JKH3HBb B IPOIECCE CAMOCTOSATEIBHOM,
TBOPYECKON U OTBETCTBEHHOM JIESITEIBLHOCTH;

—> FOTOBHOCTH U CITOCOOHOCTH O0YYAIONIUXCS K OTCTAaWBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTb
U CIIOCOOHOCTh BBIpA0ATHIBATh COOCTBEHHYIO ITO3MIIMIO IO OTHOIICHHIO K OOIIECTBEHHO-TOJIUTHYECKUM COOBITUSIM




IIPOIJIOTO ¥ HACTOSIIIETO HA OCHOBE OCO3HAHUS M OCMBICIICHHSI UCTOPUH, JYXOBHBIX LIEHHOCTEN W JOCTVMIKEHHUM HAIIEH
CTpaHBbI;

—> TOTOBHOCTh M  CIIOCOOHOCTh OOYYAalOIIMXCS K CaMOPAa3BUTHIO W  CAMOBOCIIUTAHHIO B COOTBETCTBHHM  C
OOIIIEYEIOBEYECKUMH  IIEHHOCTSIMM U HWJealaMH  TPaXJaHCKOro OO0IIecTBa, TMOTPEOHOCTh B (PU3MYECKOM
CaMOCOBEPUICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON JESTENbHOCTHIO;

—> NPUHATHE M pealu3alis I[IEHHOCTEH 370pOBOr0 W 0e30IacHOro o0pasza KH3HH, OCpEKHOE, OTBETCTBEHHOE W
KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3HUECKOMY U MICUXOJIOTMYECKOMY 3/I0POBBIO;

—> MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M OOIIECTBEHHOMN MPAKTHKH, OCHOBAHHOEC
Ha JMajore KyiabTyp, a TaK >K€ pa3MyHbX (GOpM OOIECTBEHHOIO CO3HAHMS, OCO3HAHUE CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHPE;

—> TOTOBHOCTb K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHHUN B TPYIIIIE WU COLIMATIBHON OpraHU3allny;

—> pa3BUTHE KOMIICTCHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTbMH MIIQJANIETO BO3pacTa, B3POCIBIMH B
o0pa30BaTEeIbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEe10BATENbCKOM, TPOEKTHOM U APYTHX BUJAX JESITEIbHOCTH;

—> MUPOBO33PCHHUE, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKW, 3HAYMMOCTH HAayKH, TOTOBHOCTH K
HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE JOCTOBEPHOW MHGPOPMAIHEH O MEepPEeIOBbIX JOCTUKEHHUSIX U OTKPBITUSIX
MUPOBOI U OT€YECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00YCTPONCTBE MUpa U OOIIECTBA;

—> TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE€ K CaMOOOpa30BaHHIO, HA TPOTSHKCHUU BCEHl IKH3HHU,
CO3HATENbHOE OTHOIICHHWE K HEMPEepPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIENIHOW MpOoQdEeCCHOHATBHON |
OOIIECTBEHHOH JICITCIIbHOCTH;

—> ACTETUYECKOE OTHOIICHUE K MHUPY, TOTOBHOCTh K ACTETHYECKOMY O0YCTPOICTBY COOCTBEHHOTO OBITA:

—> OCO3HaHHBIN BBIOOP OyayIIel mpodecCHr KaK MyTh U CIIOCO0 peain3ainu COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

—> TOTOBHOCTHh OOYYAIOMIMXCS K TPYIOBOW MPOo(ecCHOHATBHON NEeSITEThHOCTH KaK BO3MOXHOCTH YYacTHsl B PEIICHUU
JUYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAI[MOHAILHBIX MPOOJIeM;

—> NMOTPEOHOCTh TPYAMUTCS, YBOKCHUE K TPYAY U JIOASIM TPYHa, TPYJAOBBIM JOCTHKEHHSI, JOOPOCOBECTHOE, OTBETCTBEHHOE
Y TBOPYECKOE OTHOIIIEHUE K Pa3HBIM BUJAM TPYIOBOM JIEATEIbHOCTH;

—> TOTOBHOCTH K CaMOOOCTYKHBAHUIO, BKIIFOUast 00y4EHHE U BBIITOJHEHHUE JJOMAIIHUX 00s3aHHOCTEH;

—> (usndeckoe, SMOIUOHATBLHO-TICUXOJIOTHYECKOE, COMAIBHOE OJIaronoinydue oOydJaroluXxcsl B )KH3HA 00pa30BaTeIbHOM
OpraHu3allvy, OLTYIIEHUE IEThbMHU O€30MaCHOCTH U TICHXOJIOTHYECKOro KoM(opTa, nHHOPMAITMOHHON 06€301acHOCTH.
Memanpeomemmubivu pe3ynomamamy 00y4eHUs MamemMamuKky 8 CpeoHell WKoae A6IAI0MCSL:




—> CaMOCTOSITEIBHO OIPENENATh EH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO OIPENEIUTh, YTO IICIh
JNOCTUTHYTA,

—> OIICHMBATh BO3MOXHBIE MOCIIECICTBUS TOCTUKCHUS IIOCTABICHHOW 1IEJTU B IEATEILHOCTH, COOCTBEHHOMN JKU3HU U JKU3HU
OKPY’KaIOILUX JIFO/IeH, OCHOBBIBAsICh HA COOOPAXKEHUAX 3TUKU U MOPAJIH;

—> OLICHMBATh PECYPCHl, B TOM YHCJIC BpEeMs W JApPyrHe HEMaTepUAIbHBIC PECypChl, HEOOXOIUMBIC IS JTOCTHIKCHHS
IMOCTABJICHHOM 1ICJIN;

—> BBIOMpATh MYTh JOCTIDKEHHS IIEJH, IUIAHUPOBATh PEIICHHE IOCTABJICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepHalbHbIE U
HEMaTepPHUAIIbHBIE 3aTPaThl;

—> OpraHu30BbIBaTh (P (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JJIsl TOCTHIKEHHUS TIOCTABICHHOH 1IeH;

—> WCKaTh M HaXOAWTh OOOOIIEHHBIE CIOCOOBI peIIeHHs] 3aJad, B TOM YHCIE, OCYIIECTBISATH Pa3BEPHYTHIN
MH(POPMAIIMOHHBIN IMOMCK U CTABUTh HA €r0 OCHOBE HOBBIE (yueOHbBIE U TIO3HABATENbHBIE) 3a/1a4U;

—> KPUTUYECKH OICHMBAaTh M HHTEPIPETUPOBATh WH(POPMAIMIO C PA3HBIX IO3UIHMH, pPAcIO3HaBaTh M (PUKCUPOBATH
MIPOTUBOPEYHS B MH()OPMALIMOHHBIX HCTOYHUKAX;

—> UCIIOJIb30BaTh MOJICJIFHO CXEMATUIECKUE CPEICTBA JIJIsl IPE/ICTABICHUS CYIICCTBEHHBIX CBSI3€H M OTHOIICHUA, a TaK ke
MIPOTUBOPEYHI, BHISIBIIEHHBIX B UHPOPMALIMOHHBIX HCTOYHHUKAX;

—> HaXOJUTh U MPUBOJUTH KPUTUICCKHE apTyMEHTHI B OTHOIICHUU JIEHCTBUN U CYKIEHHH JAPYroro, CIIOKOMHO U pa3yMHO
OTHOCHUTCS K KPUTHYECKUM 3aMEUaHUsM B OTHOIIEHHWU COOCTBEHHOTO CYKIEHHUS, paccMaTpUBaTb UX Kak pecypc
COOCTBEHHOI'O Pa3BUTHS;

—> BBIXOJIUTh 332 PaMKH Y4€OHOTO IMpEeaMeTa M OCYIIECTBIIAThH LIEJICHANPABICHHBIN MOMCK BO3MOXXHOCTEH ISl IIUPOKOTO
HepeHoca CPeJCTB U CIOCOOOB ICHUCTBUS;

—> BBICTpaWBaTh WHAMBUIYAILHYIO 0O0pa30BaTEelIbHYI0 TPAEKTOPHUIO, YYHUTHIBAs OTPAHUYEHHUS] CO CTOPOHBI JPYTUX
YYaCTHUKOB M PECYPCHBIE OTPAaHUYEHHUS, MEHATh U YAEPKUBATh Pa3HbIEe MO3ULMHN B [IO3HABATEIILHON IEATEIBHOCTH.

—> OCYIIECTBIATH JCIIOBYI0O KOMMYHUKAITUIO KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMH (KaK BHYTpH 00pa3oBaTeIbHOM
OpraHu3allvy, TaK U 3a €€ MpeaesaMu), MoA0upaTh NapTHEPOB IS 1€J0BOM KOMMYHUKALIUU UCXOMs U3 COOOpakeHUMN
PE3YIABTaTUBHOCTH B3aUMOJACHCTBUS, 4 HE JINYHBIX CUMITATHM;

—> NIpH  OCYIIECTBJICHUH TPYIOBOH pabOThl OBITh KaK PYKOBOAUTEIEM, TaK W UYICHOM KOMaHIbI B Pa3HBIX POJSIX
(reHepaToOp UAEH, KPUTHUK, UCTIOTHUTENb, BHICTYAIOIMIMMA, SKCIIEPT U T.11.);

—> KOOPJWHUPOBATh U BHITMIOJIHATE pA0OTY B YCIOBUSAX PEabHOT'O, BUPTYAJIBHOTO M KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;



—> pa3BepHYTO, JOIMYHO W TOYHO HM3JIaraTh CBOIO TOYKY 3PCHHSI C MCIIOB30BAHUEM aJICKBATHBIX (YCTHBIX M MTUCHMEHHBIX )
SI3BIKOBBIX CPEJICTB;
—> pacrno3HaBaTh KOH()JIMKTOICHHBIC CHUTYAallMH W TPEIOTBpAllaTh KOH(IUKTHI A0 WX aKTHBHOH (a3bl, BBICTPAMBATH
JIETIOBYIO U 00pa3oBaTeIbHYI0 KOMMYHUKAIHIO, N30erast JUIHOCTHBIX OIICHOYHBIX CYXKJICHHI.
IIpeomemuvimu pezyibmamamu 00OyYerus s61a0mcs.
JJieMEeHTHI TEOPUU MHOKECTB M1 MATEMAaTHY€CKOI JIOTUKH
Buinycknux nayuumes:
—> CBOOOJHO OMEPUPOBATH MOHATHUSIMH: MHOKECTBO, ITyCTOC, KOHEYHOE M OECKOHEUHOE MHOXKECTBA, SJICMEHT MHOXKECTBA,
MOJIMHOXKECTBO, MIepeceueHre, 00beIMHECHUE U PA3HOCTh MHOYKECTB;
—> NPUMEHATh YHUCIIOBBIE MHOXKECTBA HAa KOOPIWHATHOW MPSAMOW: OTPE30K, WHTEPBAI, MOJYHHTEPBAI, MPOMEKYTOK C
BBIKOJIOTOM TOYKOM, IpauIecKoe MpeICTaBICHHUE MHOKECTB Ha KOOPAMHATHOH TIJIOCKOCTH;
—> MPOBEPATH MPHHAICIKHOCTD 3JIEMEHTa MHOKECTBY;
—> HaXOJUTh NEepPeceUcHUe U 00bEIMHEHNE MHOXKECTB, B TOM YHUCJIC MPEACTABICHHBIX I'pa)UICCKU HA YUCIOBOM MPAMOM U
Ha KOOPAWHATHOW TIJIOCKOCTH;
—> 3a/1aBaTh MHOXKECTBA MIEPECUYMCIICHUEM U XapaKTEPUCTHUCCKHM CBOWCTBOM;
—> ONEPUPOBATh TMOHATHIMH: YTBEP)KICHHE, OTPHUIIAHME YTBEPXKICHHS, WCTUHHBIC W JIOKHBIC YTBEPXKICHHUS, NMPUYHHA,
CJIEJICTBYE, YACTHBIN CIy4yail OOLIEro YTBEPKICHUS, KOHTPIPUMED;
—> MPOBOIUTH JIOKA3aTEIbHBIC PACCYKICHUS JII1 000CHOBAHUS NCTUHHOCTH YTBEPIKICHHIA;
—> OIEPUPOBATH MOHATHEM ONPECIICHUsI, OCHOBHBIMH BHIaMH OIPEICICHUN U TCOPEM;
—> MOHUMATh CYTh KOCBEHHOT'O JIOKa3aTeIILCTBA;
—> OIEPUPOBATH MOHATHSIMHU CUETHOTO U HECUETHOTO MHOXKECTBA;
—> MPUMEHATH METOJ] MATEMaTHICCKOW WHIYKIIUH JUIS POBEICHUS PACCYKICHUH U JIOKA3aTeIbCTB MPH PEIICHUH 33]1a4.
Buinycknux moosicem nayuumucs:
—> KCIOJIb30BaTh YHCIOBBIE MHOXECTBA Ha KOOPAMHATHON MPSAMON M Ha KOOPAWHATHOM IUIOCKOCTH JJIA OIKCAHHUS
peanbHBIX MPOLECCOB U SIBJICHUM;
—> NMPOBOAWTH JOKa3aTeJIbHbIC PACCYXKJICHUS B CHTYallUsAX IOBCCTHEBHOW JKM3HM, INMPH PEHICHUM 3a7ad W3 JPYIHX
IIPEIMETOB;
—> HCIIOJIb30BaTh TCOPETUKO-MHOKECTBCHHBIN SI3bIK M SI3BIK JIOTUKH ISl OMMCAHUS PEasIbHBIX MPOICCCOB U SIBJCHHM, TIPH
pEIICHUH 3a/1a4 IPYTUX YUeOHBIX TIPEIMETOB.




Yucna u eviparcenusn
Buinycknuk nayuumca:

—> cBOOOJIHO ONEPUPOBATH MOHITUSIMU: HATYPATbHOE YHCIIO, MHOXKECTBO HATYPaJbHBIX YUCE, [IEJI0€ YHUCII0, MHOXKECTBO
LEJIbIX 4uces, OObIKHOBEHHasl ApoOb, NECATHYHAs ApoOb, CMEIIAHHOE YHUCIO, pallMOHAJIbHOE YHCIO, MHOMXECTBO
palMOHAIBHBIX YMCEJ, HWPPALMOHAIBHOE YHUCIO, KOPEHb CTENEHU N, JIEUCTBUTEIBHOE YHUCIO, MHOXKECTBO
JNEHUCTBUTENBHBIX YHCEN, T€OMETpUYECKass MHTEPIPETALNS HATYpPAJbHBIX, LENbIX, PAlMOHAIBHBIX, JAEHCTBUTEIBHBIX
YuCed,;

—> MOHUMATH ¥ OOBSICHATH Pa3HUILY MEXKIY ITO3UIIMOHHON M HEMTO3UIIMOHHON CHCTEMaMHU 3aIiCH YUCET;

—> NEPEBOJMTH YHCIIA U3 OJHOW CHCTEMBI 3aITUCH (CUCTEMbI CYHCIICHHS) B IPYTYIO;

—> JIOKa3bIBaTh U UCIOJIH30BATh MIPU3HAKH JEITUMOCTH, CYMMBI H TPOU3BEACHNUS IIPU BBIITOJIHEHUH BBEIUMCICHUIN U PEIICHUN
3a1ay;

—> BBINIOJHATH OKPYTJICHUE PAIlMOHAIBHBIX U UPPAIIMOHATBHBIX YUCEN C 3aJIaHHON TOYHOCTHIO;

—> CpPaBHUBATH JICUCTBUTEIIBHBIC YUCIIA PA3HBIMH CIIOCOOAMH;

—> yHOpSIOYUBATh 4YHCIA, 3allMCaHHbIE B BHJE OOBIKHOBCHHOW W JIECATUYHOW JpOoOW, YHCIA, 3allMCaHHbBIC C
MCITI0JIb30BaHUEM apU(PMETUYECKOTO KBaIPATHOTO KOPHs, KOPHEH CTENeHH OO0JbIlie BTOPOM;

—> Haxoauts HOJl m HOK pa3HbiMu crioco0aMu U HCIIONb30BaTh UX MPH PELICHUN 33/1a4;

—> BBINOJHATH BBIYUCIICHHS M TPEOOPA30BaHUS BhIPAKEHHI, CONCPKANIMX JCHCTBUTEIBHBIC YUCIA, B TOM YHCIC KOPHH
HATypaJIbHBIX CTEIICHEH;

—> BBINOJIHATH CTaHJIAPTHBIC TOXKICCTBEHHBIC MPEOOpPa30BaHUs TPUTOHOMETPHUUCCKUX, JIOTApU(MUUYECKUX, CTCIICHHBIX,
UPPALMOHAIBHBIX BBIPAKECHUM;

—> CBOOOJIHO ONEPUPOBATh YMCIOBBIMU MHOXKECTBAMHU IIPH PEIICHUH 33/1a4;

—> MOHMMATh PUYHHBI U OCHOBHBIEC UJICH PACIIHMPEHHS YUCIOBBIX MHOXKECTB;

—> BIQJICTh OCHOBHBIMH MTOHATUSMU TCOPUU JICTUMOCTH TIPU PEIICHUU CTaHIAPTHBIX 3a/1a4;

—> UMeTh 0a30BbIC MTPEACTABICHHUS O MHOXECTBE KOMILICKCHBIX YHCET,

—> CcBOOOJHO BBIMIOJMHATH TOXJICCTBCHHBIC IMPEOOPAa30BaHUsI TPUTOHOMETPHUECKUX, JIOTapU(PMUYECKHX, CTEIIECHHBIX
BBIPAKECHUM;

—> BhajueTh popmysoit 6uHoma HproToHa;

—> NPUMEHATh TIPU PEIICHWH 3a7ad Teopemy o juHeiHoM mnpexacrasiennn HOJl, Kuraiickyro Teopemy 00 ocrarkax,
Mauyro Teopemy Pepma;




—> MPHUMEHATH MPH PEIICHUU 33]ad TEOPETHKO-YUCIOBBIE (DYHKIIMU; MPUMEHSATH MPH PEIICHUU 3ajad IeMHbIe Ipoou,
MHOTOYJIEHBI C JEHCTBUTEIBbHBIMU U LIEABIMU KO3(PPUITUECHTAMU;

—> BIAJICTh MOHITHSIMH: TPUBOJAUMBIC U HEIPUBOAMMbBIE MHOTOUYICHBI; TPUMEHSThH MX IPH PEIICHUU 3a71a4;

—> NPUMEHSTH TPH perieHur 3a1a4 OCHOBHYIO TEOpEeMy alireOphl; IpocTeline YHKIMH KOMIUIEKCHON MePEMEHHON Kak
reoMeTpruyecKue npeoOpazoBaHusl.

Buinycknuk mooicem nayuumuocs:

—> BBHINOJHATh U OOBSICHATH PE3YJIbTAThl CPABHEHHUS PE3YJIbTATOB BBIYUCICHHNA TPU PEIICHUH MPAKTUYECKUX 337a4, B TOM
qyclie IpUOINKEHHBIX BIYUCIICHUH, UCTIONb3Ys Pa3Hble CIOCOOBI CPABHEHUH;

—> 3alKChIBaTh, CPABHUBATH, OKPYTISTH YHCIIOBBIC JAHHBIC;

—> WCIOJb30BATh PEATbHBIC BEJIMYUHBI B PA3HBIX CHCTEMAX H3MEPEHUS;

—> COCTaBISITh U OLCHHBATh Pa3HBIMH CIIOCOOAMHU YHCIIOBBIC BBIPAXKCHUS TPU PEIICHUU MPAKTHUYSCKHUX 3a1ad U 3a/1a4 U3
APYTrux y4eOHBIX IPEIMETOB.

Ypaenenus u nepasencmea
Buinycknuk nayuumca:

—> cBOOOJIHO OTEPHPOBATH MOHATUSIMU: YpaBHEHHE, HEPABEHCTBO; PAaBHOCHUJIbHBIC YpaBHEHUs U HEPABCHCTBA; ypaBHEHUE,
ABJIAIONIECECS CJIEICTBUEM JIPYrOro ypaBHEHMs; YpPaBHEHHS, pPABHOCUJIbHBIE HAa MHOXECTBE;, PaBHOCUJIbHBIE
npeoOpa3oBaHUs YpaBHCHUM;

—> pemarh pa3Hbie BUAbI YPABHCHUH M HEPABCHCTB M MX CHCTEM, B TOM YHUCIIC HEKOTOPBIC YPABHEHUS TPEThEH U YETBEPTON
CTerneHel, IpoOHO-palliOHaIbHBIE U UPPALIMOHATBHBIE;

—> pemarh OCHOBHBIE THITHI TTOKA3aTEIbHBIX, JJOrapu(PMUIECKUX, HPPALMOHATIBHBIX, CTETICHHBIX YPaBHEHHU U HEPABEHCTB,
OBJIAJI€B CTAaHJAPTHBIMU METOAAMU UX PELICHUN, U IPUMEHATh UX IIPU PELICHUH 337ad4;

—> MPHUMEHSTH TeopeMy be3y K pelnieHuIo ypaBHeHUH;

-> MPHUMEHSATH TeopeMy Buera /i pemeHnss HeKOTOPhIX YPaBHEHHUI CTETICHU BBIIIE BTOPOIA;

—> MOHUMAThH CMBICIT TEOPEM O PAaBHOCHIIBHBIX U HEPABHOCWIIBHBIX MPEOOPa30BaHHUAX YPAaBHCHUH H yMETh WX JOKA3bIBATh;

—> BIAJIETh METOJAMH PEIICHUSI YPABHCHUH, HE PABCHCTB U UX CHUCTEM, BBIOMpATh METOJ PEIICHUS U 00OCHOBBIBATH CBOM
BBIOOD;

—> UCIIONIb30BaTh METOJI MHTEPBAJIOB JUIS PEIICHHS HEPAaBEHCTB, B TOM YHCIE IPOOHO-PAIMOHAIBHBIX U BKIFOYAIONIUX B
ce0st UppallMOHAIIbHBIE BBIPAXKEHUS;




-> pemarh anreOpanvyeckre YpaBHEHUS W HEPAaBEHCTBA M MX CHCTEMBI C IapaMeTpaMu aireOpandecKuM U TpapuuecKum
METOJIaMU;

—> BIAJICTh Pa3HBIMHU METOJAMH J0KA3aTeIILCTBA HEPABCHCTB;

—> peliaTh YpaBHCHUS B IIEJIbIX YUCIIAX;

—> n300pakaTh Ha TIOCKOCTH MHOXKECTBA, 33][aBaeMble YPAaBHECHHUSIMU, HEPABEHCTBAMH U UX CHCTEMaMU;

—> cBOOOJIHO MCIOJIH30BATh TOXICCTBEHHBIE MPEOOPA30BAHMS ITPH PEIICHUH YPABHCHUN U CHCTEM YPaBHCHHIA,

—> cBOOOJHO OMNpeAeNsTh THUII W BBIOMPATh METOJ PEHICHUS TOKa3aTeJIbHBIX W JIOTapU(PMUYECKHX YpaBHEHUH WU
HEPAaBEHCTB, UPPALlMOHAIbHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHUIM U HEPABEHCTB, UX CUCTEM;

—> CBOOOJIHO pelarh CHCTEMbI TMHEHHBIX YPaBHEHH;

—> pemarbh OCHOBHBIC THITHI YPAaBHEHUI U HEPABEHCTB C ITApaMeTpaMu;

—> NPUMEHATH TIPU PEelIeHUH 3a1ad HepaBeHcTBa Komm-bynsikoBckoro, beprymy;

—> BBIIIyCKHUK MOXKET HAYYUThCA:

—> COCTaBJISITH U PEIIaTh YPABHCHUS, HEPABCHCTBA, WX CUCTEMBI NP PEIICHUH 3a]a4 U3 APYIHX yYCOHBIX IPEIMETOB;

—> BBINIOJHATH OIEHKY MPABIOIOA00US pe3yabTAaTOB, TOTY4aeMbIX IPU PEIICHUN Pa3THYHBIX YPaBHEHHIA, HEPABEHCTB U MX
CHCTEM, TIPH PEIIeHUH 3aa4d U3 IPYTuX YIeOHBIX PEIMET OB;

—> COCTaBJISITH U PEIIaTh YPABHCHUS U HEPABEHCTBA C MapaMeTpaMu MPHU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB;

—> COCTaBISITh YpaBHEHHE, HEPABCHCTBO MJIM MX CHCTEMY, OMHUCHIBAIOIINE PEATbHYIO CUTYAIMIO WM NPUKIAIHYIO 33ja4y,
MHTEPIPETUPOBATH MOTyYECHHBIC PE3yIbTaThI;

—> KCIOJb30BaTh MPOTPAMMHBIC CPECTBA IIPU PEUICHUN OTACIBHBIX KJIACCOB YPABHCHUI U HEPABEHCTR.

Dynukyuu
Buinycknuk nayuumecs:

—> Bragers NMOHATUSMU: 3aBUCUMOCTHh BEIUYHMH , (DYHKIHS, apryMEHT W 3HadyeHue (QYHKIUHU, 00JIACTh OMpEACICHUS U
MHOXKECTBO 3HaueHUW GYHKIUH, Trpaduk 3aBUCUMOCTH, Trpaduk ¢GyHKIUH, HyId (QYHKIUH, TPOMEXKYTKH
3HAKOIOCTOSTHCTBA.

—> BO3paCTaHHE HA YUCIOBOM MPOMEKYTKE, YOBIBAaHHE HA YUCIOBOM MPOMEXKYTKE, HANOOJbIIIee M HAMMEHBIIICE 3HAUCHHS
(GyHKIMH Ha 9UCIIOBOM MPOMEXYTKE, epruoaudeckas GyHKIMs, Mepro, 4éTHas U HedETHAS PyHKINU; TIPUMEHSATH 3TH
HOHATHUS MIPU PEIICHUU 3ajay;

—> BIAJICTh TIOHSATHEM: CTENeHHas (QYHKIUS: cTpouth e€ rpaduk Il mpuMeHSTh CBOMCTBA CTENEHHON (YHKIMH TPH
pelleHuy 3aay4;




—> BIAQJICTh TOHATUSMU: TIOKa3aTelbHAas (YHKIUS, OKCIOHEHTA, CTPOUTh WX Trpaduku W TPUMEHITH CBONCTBA
NOKa3aTeJIbHOM (YHKIIMU MPU PEIICHUU 3ajay;

—> BIAQJICTh TOHATHEM: Jorapudmuyeckas (yHKIUS: CTPOUTH €€ TpapuK W MPUMEHSITh CBOWCTBA JIOTapHU(PMHUECKOU
(YHKLMY TpU PELLIEHUU 3a]1a4; BIaJIeTh MOHITUEM: TPUTOHOMETpUYECKUE (PYHKIMU; CTPOUTh UX TPaQUKU U IPUMEHSThH
CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIUM MPU PEIICHUH 3a]1a4;

—> BIAJICTh MOHATHEM: 00paTHasi PYHKIUS; TPUMEHSITH 3TO TIOHATHE NIPU PEIICHUY 33134,

—> MPHUMEHSATH NPU PEIICHUH 3a/1a4 CBOMCTBA PYHKIIHIA: YETHOCTD, IEPHOANYHOCTh, OTPAHUYCHHOCTD;

—> NPUMEHATH TPU PELICHUH 3314 peoOpa3oBaHus rpaguKOB (YHKIINN;

—> BIJIAJICTh MOHATUSME: YHCIOBBIE ITOCIEIOBATEILHOCTH, apU(METHIECKAsl U TEOMETPUIECKasl IPOTPECCHH;

—> MPHUMEHSTH NPU PEIICHUU 32124 CBOWCTBA M MPU3HAKK apr(PMETHUECKONW U T€OMETPUIECKOMN MPOTPECCHIA;

—> BJIAJICTh MOHITHEM: aCUMIITOTA; IIPUMEHSTH €ro MPH PEIICHUH 33/1a4;

—> NPUMEHSATh METOJIBI PEIICHHS TpocTeHINX AuddepeHInanbHbIX YpaBHEHHI TIEPBOTO U BTOPOT'O MOPSIIKOB.

—> BBINYCKHUK MOXKET HAYYUTHCSI:

—> ompelesTh 1Mo TrpadukaM M HCIOJIB30BaTh ISl PEIICHWS NPUKIAJIHBIX 337ad CBOMCTBAa pEalbHBIX IPOIIECCOB M
3aBUCHUMOCTEW (HauOOJbIIME M HAUMEHBIIWE 3HAYECHMs, NPOMEXKYTKHM BO3pAaCTaHUA M YyOBbIBaHUS, MPOMEXKYTKH
3HAKOMOCTOSIHCTBA, ACUMITOTHI, TOYKM Neperuda, mepuon U T. I.), MHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPAKTUYECKOWU CUTYalUH;

—> ONpEAeyATh 1Mo rpaduKaM MPOCTCUIIIHE XapaKTEPUCTUKU MEPUOINICCKUX TPOIIECCOB B OMOJIOTUU, YKOHOMHKE, MY3bIKE,
pPaaAMoOCBA3MU U T. . (aMIUTUTY/A, IEPUOA U T. II.).

Inemenmol MamemMamuyecKo2o anaiu3a
Buinycknuk nayuumca:

—> BIAJIETh MOHATHEM: OECKOHEYHO YOBIBAIOIIIAsl TEOMETPUYECKAsl IPOTPECCHUS M PUMEHSTh €ro IMPH PEIISHUH 33/1a4;

—> MPHUMEHSATSH ISl PEIICHUS 3a/1a4 TEOPHIO TPEICIIOB;

—> BJAJCTh TOHATHAMHU: OCCKOHEYHO OOJIBIIME YHCIOBBIE ITOCICAOBATEIBHOCTH M OECKOHEYHO MaJjble YHUCIIOBBIC
MOCTIEI0BATEIHbHOCTH; CPAaBHUBATH OECKOHEYHO OOJbIINE U OECKOHEUHO MaJible TTOCIE0BATEIbHOCTH;

—> BIAJICTh MOHATHSIMH: IPOU3BOIHAS (YHKIIMU B TOUKE, POU3BOIHAS (DYHKIIUH;

—> BBIYUCITH MPOHM3BOIHBIC DIIEMEHTAPHBIX (DYHKIMH U MX KOMOWHAIIMH; MCCIIeoBaTh (QYHKIMM HA MOHOTOHHOCTH H
OKCTPEMYMBI;

—> CTPOUTH rpaMKK U IPUMECHUTH UX K PEIICHUIO 3a]1a4, B TOM YHCIIE C TTAPAMETPOM;




—> BJIJICTh MMOHATHEM: KacaTelbHas K rpaduKy GyHKITUH; IPUMEHATD €ro TPy PEIICHUH 3a/1a4;

—> BIAJICTh MOHATHSAMH: TEepBOOOpa3Has, OMPEACACHHBIM HMHTErpay; MPUMEHATh Teopemy Hprortona-JleiOnuna u e
CJIEICTBUS JJIsl PEILICHUS 3a]1ay;

—> cBOOOJHO BJaJeTh CTaHIAPTHBIM armapaToM MaTEeMaTHYeCKOro aHajau3a i1 BBIYUCICHHS MPOU3BOIHBIX (DYHKIIUH
OJTHOM TIepEeMEHHOM; CBOOOJHO NPHUMEHSATH amnmapaT MaTeMaTHYeCKOro aHaiuM3a I WCCIeAOBaHHS (DYHKIHH U
MOCTPOCHHUS TparKOB, B TOM UUCIIE UCCIAEAOBAHUS Ha BBIMYKIOCTH;

—> OIEpUPOBATH MOHATHEM ITIEPBOOOPA3HON JIJIS PEIIICHHS 3a/1a4;

—> OBJIQJICTh OCHOBHBIMH CBeJIcHUsIMU 00 MHTerpasie HproToHa-JIeliOHMIIa U ero mpoCTEHIINX TPUMEHEHUSIX;

—> ONEepPUPOBATh B CTAHJIAPTHBIX CUTYAIMSIX MPOU3BOIHBIMU BBICIIMX MOPSIIKOB;

—> NPUMEHATh TPH PEIICHUH 3aJad CBOKMCTBA HENPEPHIBHBIX (YHKIWK; MPUMEHSTHh IMPH PEHICHUH 3a1ad TEOPEMBbI
Betiepmtpacca;

—> BBINOJHATH TPUOIMKCHHBIC BEIYUCICHHS (METOBI PEIICHUS YPaBHEHUH, BBIUUCIICHUS ONPEACIEHHOTO HHTErpaia);

—> MPUMEHSATH MPUIIOKEHUE POU3BOHON U ONPEICIEHHOI0 MHTErpalla K PeHICHHUIO 3a7ad eCTCCTBO3HAHMS,

—> BIAJICTh MOHATHSIMHM: BTOpas MPOU3BOIHAS, BBITYKIIOCTh Ipaduka GYHKIMH; HCCIIEA0BaTh PYHKIIUIO HA BHITYKIOCTb.

—> BBINyCKHUK MOXET Hay4UThCS:

—> pemiath TPUKIAgHbBIC 3a7adyd W3 OWOJOTWH, (PU3MKH, XUMHUH, SKOHOMHKH W JPYrHX IMPEAMETOB, CBS3aHHBIC C
UCCJIEIOBAHUEM XapaKTEPUCTHUK MPOIECCOB, UHTEPIPETUPOBATH MOJIYUEHHBIE PE3YJIbTATHI.

KomOuHaTopuka, BepoOSiTHOCTh U CTATUCTUKA, JIOTUKA U Teopus rpagos
Buinycknuk nayuumecs:

—> ONEpUpPOBAaTh OCHOBHBIMHU OITMCATCIBHBIMU  XapaKTePUCTHKAMH YHCIIOBOTO HaOOpa;, TMOHATHSAMH: TeHepaIbHas
COBOKYITHOCTh U BbIOOPKA;

—> ONEpUPOBATh MOHATHSAMHU: YaCTOTa M BEPOSTHOCTH COOBITHS, CyMMa M IIPOM3BEICHUE BEPOSTHOCTEH: BBIYUCIIATH
BEPOSTHOCTU COOBITUN HA OCHOBE MOZCUETa YHUCTIa UCXOO0B,;

—> BJAJICTh OCHOBHBIMH MTOHATHUSAMU KOMOWHATOPUKHU U MPUMEHSATH MX MPHU PEUICHUU 3a7ay;

—> MMETh NpeJICTaBICHHe 00 OCHOBAX TEOPUH BEPOSTHOCTEH;

—> MMETh NPECTABICHUE O JUCKPETHBIX M HEMPEPHIBHBIX CIyYalHBIX BEJIMUMHAX M PaCIpeC/ICHUSIX, O HE3aBUCUMOCTH
CIIy4alHBIX BEJIUYUH;

—> MMETh MPEJICTABICHUE O MATEMAaTHICCKOM OXKHJIAHUHU M TUCIIEPCUU CITYYaHBIX BEJTUYHH,
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—> WMETh NPEACTABICHUE O COBMECTHBIX PACTIPEICIICHUSAX CIIyUYalHBIX BEJIMYMH; IOHUMATh CYTh 3aKOHA OOJIBIIUX YUCEI U
BBIOOPOYHOI0 METO/A U U3MEPEHUS BEPOSTHOCTENH;

—> UMETh MPEJICTABIICHHE O HOPMAJIBHOM PaCIpe/Ie]ICHUH U MIPUMEpPax HOPMAIBHO PaclpeIeICHHbIX CITyYaiiHbIX BEJIUYHH,

—> UMETh TPEICTABICHUE O KOPPEISIIHUU CIyYalHBIX BEJIMYHMH;, MMETh MPEACTaBICHHE O IMEHTPAILHOW MPeaeIbHON
TEOPEME;

—> HUMETh MPEJICTABIICHUE O BEIOOPOUYHOM KOI(D(DUITMCHTE KOPPEISIIUKN U JTMHEHHON perpeccuu;

—> UMETh MPEJCTABICHNE O CTATUCTHYECKUX TUTIOTE3aX U MPOBEPKE CTATUCTHUECKOW TMIIOTE3bI, O CTATUCTUKE KPUTEPHS U
e ypOoBHE 3HAUYMMOCTH;

—> UMETh MPEJICTABICHUE O CBSA3HM SMITUPUUYCCKUX M TEOPETUUCCKUX PaCIpeICICHUM;

—> UMETh MPEJICTaBICHHE O KOANPOBAHUY, IBOMYHON 3aITUCH, JBOMYHOM JIEPEBE;

—> BIIZICTh OCHOBHBIMH IIOHATHUSMH Teopuu rpadoB (rpad, BepinnHa, peOpo, CTEICHb BEPINMHBI, MyTh B Ipade) u
NPUMEHSTh UX MPU PEIICHUH 3a/1a4;

—> UMETh MPEJICTABIICHUE O JIEPEBbIX U MPUMEHSTH €T0 MPH PEIICHUH 3371a4;

—> BJIAJICTh MOHITHUEM: CBSI3HOCTh; IIPUMEHSITh KOMIIOHEHTHI CBI3HOCTH NIPU PEIICHUU 3a]1a4;

—> OCYIISCTBIATh IMyTH IO pedpaM, 00xoasl péOep W BepmwH rpada; MMETh NpEICTaBiICHHE 00 DWICpPOBOM H
["aMHIIBTOHOBOM ITyTH; UMETh MPEACTaBICHUE O TPYIHOCTH 3a/1aui HaXoKIeHus [ aMUIbTOHOBA MTYTH;

—> BJIAJICTh MOHITUSMU: KOHCUHBIC CYCTHBIC MHOXKECTBA; CUCTHBIC MHOXKECTBA; IPUMCHSThH UX IPH PEIICHUH 33/1a4;

—> MPUMEHATH METOJ MATEMaTUIYCCKON HHYKIINH;

—> NPUMEHATH NPUHIMI [{UpHXJIe TIPU PEIICHUH 3a/1a4.

—> BBINyCKHUK MOXKET HAYYUTHCS:

—> BBIUKCIIATH WM OLIEHUBATh BEPOSTHOCTH COOBITUI B peaIbHOM KU3HHU;

—> BBIOMPATh METOBI MOAXOSIIECTO MPEACTABICHHSI 1 00Pa0OTKU JaHHBIX.

TexcToBbIe 321241
Buinycknuk nayyumes:

—> pemarh pa3Hble 33/1a49H MMOBBIIIICHHOW TPYIHOCTH;

-> aHAIM3WUPOBATh YCJIIOBUE 3a/1a4H, BEIOMPATh ONTHUMAIBLHBIA METOJI PEIICHUS 3a7auH, pacCCMaTPUBasi pa3INIHbIC METOIBI;

—> CTPOUTH MOJIEIb PEIICHHS 331a49H, IPOBOIUTH TOKA3aTEIIbHBIC PACCYKICHUS IIPH PEIICHUH 33134,

-> pemarb 3aa4u, Tpedyromue nepedopa BapuaHTOB, TPOBEPKH YCIOBUM, BBIOOPA ONTHMAJIBHOTO PE3YJIbTaTa;

11



—> aHAIM3WUPOBaTh W MHTEPIPETUPOBATH MOJYUYCHHBIC PEHICHHS B KOHTEKCTE YCIOBHS 3aJa4d, BHIOMpATh PEIICHHS , HE
IPOTUBOPEYALINE KOHTEKCTY; MEPEBOIUThH MPHU PEIICHUU 3aladyd MH()OpPMALKI0 U3 OJHOM (popMBI 3alIUCH B APYTYIO,
UCIIOJIb3YS MPU HEOOXOJIMMOCTH CXEMBbI, TAONHUILIbI, Tpa(UKH, TUArPAMMBI.

Buinycknuk mooicem nayuumuocs:

—> peliaTth NPaKTUYECKUE 33U U 337a4 U3 IPYrHX MPEIMETOB.
Hcropusi u MeToabI MaTEMATUKHU
Buinycknux nayuumcs:

—> UMETh NPE/ICTABICHUE O BKJIa/Ie BBIIAIOINXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;

—> MOHUMATh POJIb MaTEeMAaTHKH B pa3BuTHH Poccuu;

—> HCIOJb30BAaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA, IIPOBOANTH JOKA3aTEILCTBO U BBIIOJIHSITH OMPOBEPIKEHUE,

—> NPUMEHSATH OCHOBHBIC METO/IBI PEIICHUSI MATEMAaTUIEeCKUX 3a]1au:

—> Ha OCHOBE MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTepU30BaTh KPACOTY U COBEPIICHCTBO OKPYXKAIOILIETO
MHpa U POU3BENCHUMN NCKYCCTBA;

—> NPUMEHATh MPOCTEHINE TMPOrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI TpPU PEHICHUH
MaTeMaTUYECKUX 3a]1ay;

—> MOJIb30BAThCS MPUKIAJAHBIME IPOrpaMMaMH W TPOrpaMMaMU  CHMBOJIBHBIX BBIYMCICHHUN JJISi  MCCIICIOBAHUS
MaTEeMaTHYECKHUX 00HEKTOB;

—> MPHUMECHATh MaTeMaTHYECKUE 3HAHUS K UCCIICIOBAHHUIO OKPY)KAIOIIEro Mupa (MoJeTUpoBaHue (GU3UIECKUX MPOIIECCOB,
337294 SKOHOMUKH).

Conepxxanune yueOHOro Kypca

JJieMeHTHI TEOPUU MHOKECTB M1 MATEMaTHYEeCKOM JIOTUKH

[Tonsitue MHOXKECTBa. XapaKTePUCTUUECKOE CBOMCTBO, DJIEMEHT MHOXKECTBA, IMYCTOE, KOHEUYHOE, OECKOHEUHOE MHOXKECTBA.
CrocoOb1 3amanusi MHOXKeCTB. [logmHOXecTBO. OTHOIICHHWS NPHHAIIC)KHOCTH, BKIIIOUCHHS, paBeHCTBa. Omepanuu Haj
MHO>KE€CTBAMH, UX WLIIIOCTPALUM C MOMOIIBI0 KpyroB Oinepa. Cu€THbIE U HECUETHBIE MHOXECTBA. VICTUHHBIE W JIOKHBIC
BBICKa3bIBaHMs (YTBEP)KIEHUS), ONEPAlMKM HaJ BBICKAa3bIBaHMSIMU. KBaHTOpHI CyIIeCTBOBaHMS W BCEOOIIHOCTH. Anredpa
BBICKA3bIBaHMM. 3aKOHBI JOTMKH. OCHOBHBIE JIOTMYECKUE MpaBWia. PemieHne JIOrm4eckux 3ajad ¢ MCIOJIb30BAHUEM KPYrOB
Ditnepa. YMozakmoueHuss. O60CHOBaHHE U JI0KA3aTeNbCTBO B MaremaTuke. Omnpenenenus. Teopembl. Buapl 10Ka3aTenbCTB,
MaremaTudeckass WHIYKIUS. YTBEPXKICHUS: OOpaTHOE JTaHHOMY, HPOTHUBOIMOJIOXKHOE, OOpaTHOE MPOTUBOMOJIOKHOMY.
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[TpusHak u cBOMCTBO, HEOOXOAUMBIE U JOCTATOYHBIE YCIIOBHUS.

Yucia 1 BeIpaKeHust

MHok€eCcTBa HAaTypallbHbIX, LIEIbIX, PALMOHAIBHBIX, ICUCTBUTEIbHBIX YUCEI. MHOKECTBO KOMIUIEKCHBIX 4uucen. [[elcTBus ¢
KOMIUJIEKCHBIMU unciiaMu. KOMIUIEKCHO compspk€HHbIE unciia. Moaylnb W apryMeHT uucia. TpuroHomerpuueckas (opma
KOMILUIEKCHOrO uucia. Pagnannas mepa yria. TpuroHomerpuueckass OKpy>KHOCTb. CHHYC, KOCUHYC, TAHT€HC U KOTaHTE€HC
yuciaa. TpuroHoMmeTpudeckue QOpMyJbl TMPUBEIACHUS U CIOKEHUs, (QOpMysabl JBOWHOIO M TOJOBUHHOIO yrIja.
[IpeobpazoBanre CyMMBI U Pa3HOCTH TPUTOHOMETPUIECKUX (PYHKIIUMA B MPOU3BEICHNE U 00OpaTHBIC TPeoOpa3OBaHUs.

CreneHb ¢ JCUCTBUTENLHBIM IMOKa3aTejeM, cBoicTBa creneHu. Yucio e. Jlorapudm, cBoiictBa ynorapudma. JlecaTUUHBIA U
HaTypajbHbId Jorapudmbl. ToXIEeCTBEHHbIE MPEoOpa30BaHUS TPUTOHOMETPUUYECKHX, JIOrapU(PMUUYECKUX, CTENECHHbIX HU
WppallMOHATBHBIX BhIpakeHUN. Meton MareMarndeckor nHAyKinu. OcHOBHAsS TeopeMa apudmerrku. OCTaTKu U CpaBHEHUSI.
Anroputm EBknmpa. Kutalickas teopema 00 ocrtatkax. Manas teopema @epma. CUCTEMBl CUMCIEHHUS, OTJIMYHBIE OT
necaTUYHbIX. OYHKIUS Diiiepa, YUCIIO U CyMMa JEIUTENEH HAaTyPAIbHOTO YHCIIA.

OcHoBHas Teopema anreOpsl. [IpuBoMMbIe 1 HEMPUBOIUMBIE MHOTOWICHBI. CUMMETpUYECKHEe MHOTOUWICHBIL. [lenouncnennbie
Y LIEJIO3HAYHBIE MHOTOYJICHBI.

YpaBHeHUs1 1 HEPAaBEHCTBA

YpaBHEHHE, SBISIONICECS CJEACTBUEM JPYroro YpPaBHEHHUs, YPAaBHEHUWS, PABHOCWJIbBHBIE HAa MHOXECTBE, PaBHOCUJIbHBIC
npeoOpa3oBaHusi ypaBHeHHH. TpuroHoMeTpudeckue, mokaszarelbHble, Jorapu@Muueckue U UppaluoHaIbHbIC YpPaBHEHUS U
HEpaBeHCTBA. Turbl ypaBHEHWH. PemieHne ypaBHEHHM W HEPABEHCTB. METOJ HMHTEPBAIOB I PEIIEHHUS HEPABEHCTB.
['padprueckue Meroabl perieHus ypaBHEHUN M HEpaBEHCTB. PellleHre ypaBHEHUN M HEPABEHCTB, COAEPM AIIMX MEPEMEHHYIO
o1 3HakoM Moayisa. CHCTeMBbl TPUTOHOMETPUUECKHUX, MOKa3aTeIbHBIX, JJOTapU(OMHUUECKIUX W UPPANMOHATIHHBIX YPaBHEHUH.
CucteMbl TPUTOHOMETPUUECKUX, MMOKA3ATENbHBIX, JIOTapu(PMHUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB. Y pABHEHUS, CUCTEMBbI
ypaBHEeHUH ¢ nmapamerpamu. HepaBeHcTBa ¢ mapamerpamu. Pemenue ypaBHEHUM CTETIEHU BBIIIE BTOPOU CIIEIIUAIbHBIX BUIOB.
®opmynsl Buera. Teopema besy. /IluodantoBbl ypaBHeHus. Perenue ypaBHeHHI B KOMIUIEKCHBIX umciax. HepaBeHncTBa o
cpennux. HepaBencTtBo bepHymm.

DOyHKIUA

OyHKIUS U €€ CBOMCTBA; HYIU (DYHKIMU, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haunbomblliee M HauMeHbIee
3HaueHus (ynkuuu. Ilepumomumueckas QyHkug U e€ HauMeHbIIMN nepuoa. YEérHele u HeueTHble (QyHKIMH. DyHKIUU
«IpoOHas YacTh 4HWClIay y = {X} W «uenas 4vactb umcia» y = [x]|. B3ammuo oOpartHple Qynkmmu. ['padmkm B3aMMHO
oOpatHbix ¢yHKIMA. TpuroHomerpuueckue (YHKIMM YUCIOBOTO apryMEeHTa y = COSX,y = Sinx,y = tgx,y = ctgx.
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CBolicTBa U rpauku TpUroHomeTpuueckux (pyHkiui. OOpaTHbIE TPUTOHOMETPUYECKHUE (DYHKIMHU, UX TJIaBHbIE 3HAYEHHS,
cBoiicTBa U rpaduku. CreneHHas, Ioka3areibHas, JJorapupmudeckas GyHKIIHH, UX CBONCTBA U IpaUKH.

[IpeoOpa3zoBanus rpaukoB (PYyHKIUW: CIBHUI, YMHOKE€HHE HA YHUCIO, CUMMETpPUS OTHOCHTEIbHO KOOPJIMHATHBIX OCEH W
Hayasa KOOpJUHar.

DJIeMEeHTbl MaTeMATHYEeCKOI0 AHAJIM3A

beckoHeuHo Mmaiibie M OECKOHEYHO OOJIbLIME YMCIIOBBIE MOcienoBareiabHocTU. [Ipeaen 4uMcIoOBOM MOCIIEOBATENBHOCTH.
beckoneuno yOwiBatomiasi reomerpuueckast nporpeccus. [lonstue npenena ¢pyukuuu B Touke. [lonarue npenena gyHkuuu B
O6eckoHeuHOcTH, AcuMnToThl rpaduka pyHkunu. HenpepsiBHOCTh (yHKIMu. CBOMCTBa HENpepbIBHBIX (QyHKIMM, Teopema
Beliepmitpacca ans  HenpepbiBHbIX  QyHkIuil. uddepenunpyemocts ¢yHkuuu. IlpousBogHas QyHKUMH B TOYKE.
Kacarenbnas x rpaduxy ¢ynkuuu. ['eomerpuueckuid u (uU3MUECKUN CMBICI MPOU3BOAHOW. [IpumeHeHHe MPOM3BOAHON B
¢usuke. [IpousBonnbie anemenTapHbix GpyHkuuid. [lpaBuna quddepenunpoanus. Bropas npon3BoiHas, €€ reOMETpUYECKHil
U pusndeckuil cmpicia. Touku skcTpeMyMma (MakcMMyMa M MUHMMYyMa). MccienoBanue sjaeMeHTapHbIX (PYHKIMNA Ha TOUKH
AKCTpEMyMa, HauOOoJbIIee U HAMMEHbIIIEE 3HAUEHHS ¢ TOMOLIBIO TPou3BoAHOM. [TocTpoenne rpadukoB (yHKIMH C TOMOILBIO
npou3BOAHbIX. [IprMeHeHre MPOM3BOAHON MpU PEUICHUM NMPHUKIAAHBIX 3a/1ad HAa MakCUMyM UM MuUHUMYM. llepBooOpasnas.
Heonpenenennsiii uHterpai. IleppooOpa3zHble 3neMeHTapHbIX (PyHKiui. Ilnomans kpuBonuHeiHoW Tpanenuu. Popmyna
Herotona-Jleitonuna. OnpenenéHublii nHTerpay. Bpluncnenue miomanei miockux (Quryp m oO0ObEMOB Tell BpallleHHs C
noMolibo uHTerpaia. Juddepenunanbabie ypaBHEHUS IEPBOrO U BTOPOrO MOPSIKA.

KomOnHaTopuka, BEpOSTHOCTb U CTATHCTUKA, JIOTUKA U Teopusi rpagos

[IpaBunio nmpousBeaeHuss B komOuHaropuke. CoenuHenus 0e3 moBropeHuid. CoueraHuss U ux cBoiicTBa. buHom HproToHa.
CoenuHenusi ¢ nmoBropeHUsIMU. BepoaTHocTh coObiTusl. CymMMa BEpOSTHOCTEW HECOBMECTHBIX COOBITHUMH. IIpoTHBOMONIOKHbIE
coObITusA. YciioBHast BeposiTHOCTh. HezaBucumele coObiTus. [Ipon3BeaeHne BEpoATHOCTEN HE3aBUCUMBIX cOObITHI. Popmyiia
bepuymnu. ®opmyna mnonHoil BeposiTHocTH. Dopmyna bailieca. BeposiTHOCTHOE TPOCTPAHCTBO. AKCHOMBI TEOPUH
BEpOATHOCTEH. J{MCKpEeTHbIE CilydailHble BEIUYMHBI W UX pacnpenencHus. CoBMeCTHbl pacnpeneneHus. Pacnpenenenue
CYMMBl U IIPOM3BEICHUSA HE3aBUCUMBIX CIIYYalHBIX BEJIMYMH. MareMaTudeckoe OXHUAAHUE U JUCIEPCHsS CIly4alHOU
BEIMYMHBI. MaremMaTu4ecKoe OKHJIAaHWE W JUCIEPCUS CYMMBI CIy4aliHBIX BEJIWYMH. bUHapHas ciydaiiHas BEIWYWHA,
pacnpenenenue bepnyium. ['eomerprueckoe pacnpeneneHne. bHHOMHaIbHOE pacpeaciieHUE U €ro CBoMcTBa. HenpepsiBHbIE
ciyyanHble BennuuHbl. IlmotHOCTE BeposTHOcTH. DYyHKUMU pacnpeneneHus. PaBHoMmepHoe pacnpeneneHue. HopmanbHoe
pacnpenenenue. @Oynkuus Jlammaca. Ilapamerpsl HOpMasnbHOTO pacnpeneneHus. [lpumepsl  CiaydallHBIX —BEJIMYMH,
NOJYMHEHHBIX HOPMaJb HOMY 3aKOHY (IOTPEIIHOCTh M3MEPEHMH, pOCT 4esloBeKa). 3aKoH OoJyblIMX yucesl. BoiOopouHsblii
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METOJ1 U3MEPEHUS BEpOSITHOCTEH. POJIb 3aKk0HA OOJIBIIMX YKCENl B HAyKe, pUpoae U oduecTBe. Koppensiius IByX CillydaiHbIX
BenuuuH. [lonatue o koaddunmenre koppensuuu. Craructuueckas runore3a. Cratucruyeckue kputepuu. Cratuctudyeckas
3HauYUMOCTh. [IpoBepka nmpocrelimux runote3. OCHOBHbBIE OHITHUSL TEOPUU TpadoB.

TemaTuyeckoe NJIAHUPOBAHUE
10 knacc (4 gaca B Hepenro,136 yacoB 3a yueOHBIH rof)

Ne n/m Tema KomaectBo acoB KontponbHbie paboThI
1  |BoccTtaHOBUTENBHOE TOBTOPEHUE 3
2  |/leHicTBHTEIIbHBIC YHCIIA 12
3  |PanmonanbHBIC ypaBHEHUS U HEPABEHCTBA 18 1
4  |KopeHb crerneHu n 12 1
5  |CremneHb NOJOKUTEIBHOTO YNCIA 13 1
6 |Jlorapudmbr 6
7 |Iloka3aTenbHble U JorapuMUYECKUe YPABHEHHUSI U HEPABEHCTBA 11 1
8 |CuHyc U KOCHHYC yrja 7
9 |TanreHc m KOTaHT'€HC yTJia 6 1
10 |Dopmynbl croKeHUs 11
11 |TpuroHomerpuyeckue (pyHKIIMHU YHCIOBOIO aprymMeHTa 9 1
12  |Tpuronomerpuueckue ypaBHEHHUS U HEPABEHCTBA 12 1
13 |BeposiTHOCTH COOBITUS 6
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14  |TloBTOpeHue

NTOI'O:

136

11 kaace (4 gaca B Hefento, 136 yacoB 3a yueOHBIN T0JT)

KonunuecTBo yacos
Ne n/m Tema KoHTposnbHbie paboThl
1 [ToBTOpeHnue kypca aaredpbl 1 HayaIa MaTeMaTHUYECKOTO 4
aHanm3a 3a 10 knacc
2 DYHKIUK U UX TpaduKu 9 -
3 [Ipenen pyHKIIMKM U HEMPEPHIBHOCTH 5 -
4 O6parHbie GyHKIIUU 6 1
5 [TpousBoHas 11 1
6 [TpuMeneHue mpon3BOJHON 16 1
7 IlepBooOpazHas u UHTETpal 13 1
8 PaBHOCMJIBHOCTH YpaBHEHU 1 HEPABEHCTB 4 -
9 YpaBHEHUS-CIICICTBUS 8 -
10 PaBHOCHIIBHOCTBH YpaBHEHUN U HEPABEHCTB CUCTEMaM 13 -
11 PaBHOCHIIBHOCTH ypaBHEHUII HA MHOKECTBAX 7 1
12 PaBHOCMIIBHOCTH HEPABEHCTB HA MHOXKECTBAX 7 -
13 Meton npoMeKyTKOB JJIs1 YPAaBHEHUM U HEPABEHCTB 5 1
14 Hcnons3oBanue cBOWCTB (YHKIIMIM IIPU PEIICHUH YpaBHECHUMN 5 -
15 Cucrtembl ypaBHEHUH ¢ HECKOJIbKUMH HEU3BECTHBIMU 8 1
16 [ToBTOpEHUe Kypca anreOpbl M HA4aJl MAaTEMATUYECKOTO 19 1
ananm3a 3a 10—11 knaccer
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UTOIoO

136
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