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MNOACHUTEJBHASA 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM W3
HanOoJiee 3HAUYUMBIX B IPOrpaMMe CpeJHero oOmero oOpa3oBaHMsA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH O0ecleYuBaeT HMHCTPYMEHTAIbHYIO 0a3zy JUid H3y4eHHMs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIUMOM Ui OCBOCHMsS MH(OPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUHU, CIIOBECHOCTH M JPYrHMX JAUCIUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYuebHblil Kypc anreOpbl U Hayajl MaTeMaTHMYECKOro aHaJIM3a 3aKJIaJbIBA€T OCHOBY MAJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAaHUS OCHOBHBIX
TEHJEHIUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XKM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh MX JUIS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBianeHue
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSAMH aireOpbsl 1 MaTeMaTHYECKOTO aHaln3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBIO MHAYKIUH U PACCYXAaTh JAEAYKTHBHO, UCIIOIB30BATh 0000IICHUE U
KOHKpPETH3alMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTMBHOE M KPUTHYECKOE
MBIIJICHHE.

B xone m3yuenust yyeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAIM3a»
oOyJaromuecs: TOJyYaloT HOBBIM ONBIT pEIIeHUS TNPHUKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHMUSI MATEeMaTHYECKUX MOJENeHd pealbHbIX CHUTyalUH, MHTEPIpETalud HOJYyYEHHBIX
peIIeHM, 3HAKOMSATCS ¢ IPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHpOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercsi Kak depe3 y4yeOHbIH Marepuall, CIOoCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOI'O
MHUpPOBO33PEHHUS, TaK H depe3 crneuupuky y4eOHOW  JeSATeNBbHOCTH, TpeOyromei
IPOJOJDKUTEIBHON  KOHLIEHTpPAllMd  BHMMAHUS, CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJYYECHHBINA PE3yJIbTaT.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeTLHOCTHBIN MIPUHIUT 00YYEHUSI.

B cTpykType yue6HOrO Kypca «Anredpa U Hauana MaTeMaTHYECKOIO aHAIN3a» BbIAETICHbI
CIIEAYIONINE COEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucna W BBIYKCICHU», «DYHKIUU U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTHueckoro aHanuza», «MHoOXecTBa U
JoruKa». Bce OCHOBHBIE COJEpKAaTEIbHO-METOJNYECKHE JMHUU HM3y4aroTCs Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra ¥ TIOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasznenamu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJlepKaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpHS, MaTeMAaTWYECKHd aHAIU3,
TEOpHsl MHOXKECTB, MaremaThyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBIIQ/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKHUM allapaTroM, y HHX I[OCIeI0BATEIbHO
dopMHpyeTCsT M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOM
CUTYalluH, TIPUMEHSTh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOH 3ajauM, a 3aTeM HHTEpIpPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeToAMYecKass  JuHUA  «Yucna M BBIYMCIEHHS»  3aBeplIaeT
(dbopMHpOBaHHE HABBIKOB HCIOJIB30BAHMS JIEHCTBHUTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00miero oopasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHUMaHHE yaenseTcss (OpMHUPOBAHUIO HABHIKOB PAIlMOHAIBLHBIX BBIYUCICHHUH, BKIIOUYAIOIIAX B
ce0s1 MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUAKY, BBITOJIHAThH
npuOIMKEHHBIC BRIYMCIICHUS, OLICHIUBATD YUCIIOBBIE BBIPAKEHHS, pab0oTaTh ¢ MaTeMaTHIECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBAa HATYPaJbHBIX, LENbIX, pAallHOHAIBHBIX U



JEUCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOXECTB pPacCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUUECKUE 3a1a4H U ONIEPAIUH: JIeTICHUE
HAlleJI0, ONEpUPOBAaHME OCTAaTKaMM Ha MHOXECTBE II€JIBIX YHCel, O0co0ble CBOICTBa
paLMOHATIBHBIX ¥ UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKKe H3BICUCHHE
KOPDHS  HAaTypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUICKCHBIX 4Mceld.  bmaronmaps
[IOCJIEIOBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra MCIOJNb3yEMbIX UYHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PA3JIMYHbIX 3a7a4 (OpMHUPYETCs IPEACTaBICHNE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOCHUH MOJEJIEN pealbHOIO0 MUPA, LIMPOKO
UCIIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3aLHsL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTcs Ha MPOTSHKEHWU BCEro oOyueHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
NPEIYyCMOTPEHO pPEIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBalOT
pa3sIMYHBIMM  METOJAMM PEUICHMs pPalHdOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKA3aTCIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepkamux napaMmerpsl. llomydeHHbIe yMEHHS HIMPOKO MCIIONB3YIOTCA HPU HCCICIOBAaHUU
(GYHKIMI C TOMOIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3aja4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HauUeHUM (yHKuMU. [laHHas copepikaTesbHas IMHUS BKIIOYAECT B
ce0s1 Tarxke (GOpMHpPOBAHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromapst u3ydeHHro anreOpamyuecKoro marepuana
IOPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIEHHUM, paOOTbhl C CUMBOJIBHBIMU
dbopmaMu, NpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHo-MeToan4YecKast TUHUS «DYHKIMU U TpaQUKH» TECHO TEPEIUIeTaeTCs C
JIPYTUMHM  JIMHUSMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICIEe — 3aJaér
MOCNIEI0BATENbHOCT, ~ M3yU€HUss MaTepuana. M3ydeHue  CTENeHHOM, IOKa3aTelbHOMH,
JOrapu(pMHUECKON ¥ TPUTOHOMETPUUIECKUX (DYHKIIMH, UX CBOMCTB M Tpa(UKOB, UCIIOJIb30BaHHE
GyHKIOMN Ui pemieHust 3ajad U3 JpYrUX y4eOHBIX IMPEeIMETOB U peajbHOW JKU3HM TECHO
CBS3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpPaBHEHMM U HepaBeHCTB. [Ipu
3TOM OOJbpIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHsS BbIpaXarb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIOIIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3IMYHON (opme:
aHAJTUTUYECKOM, Trpaduyecko U clioBecHOM. Ero wusydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETH3alHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTUYEeCKUX, TaK M MPUKIAIHBIX 337ad, JOCTYMHBIX 00yJarolIuMcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXHOCTH CTPOUTH IpaUKU CIOKHBIX (QYHKLUH, ONPEensiTh ux
HauOOJbIINE U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoM@Aaau GUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MOJIeJe pealbHBIX CHUTyaluid, IO03BOJISET
HaXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOIO aHalu3a CHOCOOCTBYET pa3BUTHIO
abCcTpaKkTHOr0, (OPMATBHO-TOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHM
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOydarommuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3y/bTaTax, OJyYEHHBIX B XOJ€ Pa3BUTHA MaTEMAaTUKH KaK HAyKH, U
00 uX aBTOpax.

CopnepxaTenbHo-MeToANYeCcKass JHHUA «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ceds
AJIIEMEHThl TEOPUM MHOXECTB W MaTeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHbBIE



NPEJCTaBICHNs NPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHMKU W IpeiiarailoT Hauboiee
YHUBEPCAJBbHBIN S3bIK, OOBEIUHSIOMIMNA BCE pa3/ieibl MaTeMaTUKU W €€ NPUIIOKEHUH, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPWIOKEHUA B eauHoe uenoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOYy4arolmeMmycst MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHMKU M HCIIOJIB30BATh €ro I BBIPAXKCHMsS CBOMX MbICIEH. [Ipyrum
BAKHBIM IIPU3HAKOM MAaTE€MAaTHKU KaK HAYKM CIeyeT IPU3HAThb CBOMCTBEHHYIO €l CTPOIOCTb
00OCHOBaHMH U  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM IOCTPOECHUS  JJOKA3aTEelbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTEMaTU4ECKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4aroIUXcsl, 03BOJISIET UM CTPOUTh CBOM PACCYKJEHHsS Ha OCHOBE JIOTHUECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHOM Kkypce «Aunrebpa M Hayajga MaTeMaTHYECKOrO aHajIu3a» IPHCYTCTBYIOT
OCHOBbl ~ MaTE€MaTH4YE€CKOr0  MOJAEIMPOBAaHUSA, KOTOpble  IpPU3BaHbl  CIOCOOCTBOBATh
(OpPMHPOBAHUIO HABBIKOB IIOCTPOCHMS MOJENEH pealbHbIX CHUTyallMi, HCCIENOBaHMS 3THX
MOJIeJIe C IOMOIIBIO0 ammapara aiareOpsl M MaTEeMaTHMYECKOro aHaliu3a, HWHTEpHpeTaluu
IIOJIyYEHHBIX PE3yJabTaTOB. Takue 3aJaHMs BIUIETEHBl B KaXIbIM W3 Pa3leloB IPOrPAMMBI,
IIOCKOJIbKY BECh MaTepuai y4eOHOro Kypca HIMPOKO MCHOJb3YeTCs JUIsl PELICHUs MPUKIIAIHBIX
3agay. llpu pemieHMHM peanbHBIX —MPAKTHUECKUX  3a7ad  O0ydarolluecs pa3BUBAIOT
HaOJII0AaTEIbHOCT, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Ipobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBbIKOB PEILIEHUs MPUKIAAHBIX 33]1a4 OPraHU3yeTCsl B MIPOLIECCe U3YUEHUS BCEX TeM Y4eOHOTo
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAIIU3a».

Peanuzanuss perHoHOBeIYEeCKOr0 Marepuana OCYHIECTBIIETCA 110  CIECAYHOIIMM
HaIpPaBJICHUSAM:

— paboTa ¢ KpaeBeAYECKHMM MarepuaioM mpu (HopMupoBaHUH (byHKINOHATBHOM
MaTeMaTU4eCcKOl TPaMOTHOCTH;

- HCIIOJIB30BAHUC HCTOPHUUYCCKUX (I)aKTOB JJIA boiee FHY6OKOFO IIOHMMAaHMsA TCX HJIM HHBIX
mponecCoB;

— paboTa Ha ypoKe O PEIIEHHUIO0 3a/1a4 ¢ KpaeBeAUYECKUM COJIEPKAHUEM;

— paboTa Ha ypoKe C KpaeBeI4eCKHMM MaTepHalioM, MPEJCTAaBICHHBIM HAIVIAJHO (TaOIuLIbI,
CXEMBbl, rpaduKy, TUarpaMMbl, KapThl, PUCYHKH, BHIE0);

— TBOpUecKas padoTa yqaiuxcs.

Ha uzyuenue yue6HOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHaJIu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COILEPKAHUE OBYYEHUSA

10 KJIACC

Yucsia v BBIYUCICHUSA

Panmonansubie unciaa. OOBIKHOBEHHBIC M JIECATUYHBIE POOU, TPOIIEHTHI, O€CKOHEUHBIE
nepuoanydeckue 1podu. [IpuMenenue apodeii u MPOIEHTOB IS PeISHHS TPUKIIATHBIX 33a7a9 U3
Pa3JIMYHBIX OTpaciieil 3HAHUW U PeaJbHON KU3HU.

JleiicTBuTenpHbIe YKcna. ParmoHanbHbIe M WppallMOHANBHBIE Yucia. ApudMeTHuecKkue
omnepanyu ¢ JCUCTBUTEIbHBIMU 4YHCIaMU. MOJynb JNEUCTBUTEIBHOIO YWCIAa U €r0 CBOMCTBA.
[TpuOnmkE€HHbIE BBIYMCIICHUS, TMpaBWIA OKPYTJICHHs, NPUKHUIKA U OIEHKAa pe3ylbTara
BBIYMCIICHHI.

Cremnensb ¢ nenbiM nokasateneM. bunom HeroToHa. Mcnonb3oBanue moaxosiieit Gpopmbl
3aMUCH IEUCTBUTEIIBHBIX YUCEI JJIS PEIICHUS TPAKTUUYECKUX 3a/1a4 M TPE/ICTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HATYpaJbHOW CTENEHH U €r0 CBOMCTBA.



CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKAa3aTENEM.

Jlorapugm uncna. CoiicTa gorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI 1 HEPaBEeHCTBA

ToxnecTBa M TOXIECTBEHHblEe IIpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPABHEHUS.
PaBHOCWIbHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, pelieHue HepaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHUS LIEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouiaeHsl OT OJHOM IIEPEMEHHOW. JlelleHHe MHOroO4WwieHa Ha MHOIOYWIEH € OCTaTKOM.
Teopema be3y. MHorousens ¢ neabiMu kodddunuentamu. Teopema Buera.

ITpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABI PEUICHHMsS  HUPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PELICHHS IT0KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BRIPAKEHUN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI PELICHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpuUroHomerpudeckue (opmyinsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YpaBHEHHM.

Pemenne cucrem JMHEWHBIX ypaBHEHM. MaTpuiia CUCTEMBbl JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI M CBONCTBA, BBIUMCIEHHE €r0
3HAYECHUS, IPUMEHEHUE ONPEEIUTENS Ul PELIECHUSI CUCTEMBI JIMHEHHBIX ypaBHEHUN. Pelenue
IIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAEIUTEIIEH.

IlocTpoeHrne MareMaTHYeCKUX MOJENIEW pealbHOM CUTYyallMH C IOMOILBI) YPaBHEHUHN U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTeN HayKu U peanbHON )KU3HHU.

DOyHKIUH U rpauKu

@®yHKMs, crnocoObl 3anaHus (yHKuuMu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. I'paduk pynkunn. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIMHA.

Ob6unacTp onpeaeneHuss U MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. Ilepuognueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUIHH. MakcuMyMbl 1 MUHUMYMbI GyHKUIMK. HanOosnbliee n HanMmeHblee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTU4Has U IPOOHO-TUHEIHAST PYHKIMH. DIIEMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOEHHE UX IPaPHKOB.

CrenenHasi yHKIUsI ¢ HaTypajJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHA n-of CTelneHW Kak (PyHKIMHM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
ITOKa3aTEJIEM.

[Toxa3zaTtenbHast U norapudmuueckas pyHKIUHM, UX CBOMCTBA U rpaduku. Vcnonbp3zoBanue
rpadukoB QYHKIMIA ISl pelIeHus] ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpENEICHUE TPUTOHOMETPUYECKUX (YHKIUN
YUCJIOBOTO ApPryMEHTA.

OyHKIMOHATbHbIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATEILHOCTEH. MeTol MaTeMaTH4eCcKOoi
MHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIEAOBATEIBHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO YObIBAIOLIEH reoMeTpHUYecKOd MpOrpeccuu.



JIMHEeHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHHs] pealIbHBIX 3a]a4 IPUKJIAJIHOTO XapaKTepa.

HenpepbiBable ¢GyHKuMM M uX cBoicTBa. Touku paspbiBa. ACHMOTOTHI I'padUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENpPEpBIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJOB UIsl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENIPEPBIBHBIX (DYHKLUH /IS peIlIeHHs 3a/1a4.

[lepBast u BTOpas npousBoAHbIe PyHKIUHN. OrpeaeeHne, reOMeTpUIecKUid U PU3NIECKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUY.

[TpousBoHbIe 3NeMeHTapHBIX QyHKIUH. [Ipon3BoHAs CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMITO3UIMU QYHKLHUH.

MHo:kecTBa U JIOTHKA

MHoOecTBO, onepani HaJl MHOKECTBAMHM U UX cBoicTBa. J[narpammel Dinepa—Benna.
[IpuMeHeHrEe TEeOpEeTUKO-MHOXKECTBEHHOIO amnmnapara il ONMCaHMs pealbHBIX IPOLECCOB U
SBJICHUMH, IIPU PEIIEHUH 3a]a4 U3 APYrHX y4eOHBIX PEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHECHHUS.

11 KUIIACC

Yuciia ¥ BbIYUCICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHHE MNPU3HAKOB JEIMMOCTH LEJbIX YHCET,
HanOoypmmi oo nemutens (nanee — HOJl) u HanmensIee obmee kpatHoe (manmee — HOK),
OCTAaTKOB I10 MOJYJIIO, aJlropuT™Ma EBKnMaa u1s pemeHns 3aa4 B LEJIbIX YUCIIAX.

KommnekcHbsle uuncna. AusreOpandeckas W TpUrOHOMeTpudeckas (opMbl 3amucu
KOMILUIEKCHOTO 4Hcia. Apru(MeTHYeCKre Olepannun ¢ KOMIUIEKCHBIMU dnciiamu. M3o00paxkenue
KOMIUIEKCHBIX YHMCE Ha KOOpAUHATHOM Iiockoctu. Popmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeT I pemeHus (U3NYeCKUX |
FEOMETPUYECKUX 3a]au.

YpaBHeHusI H HePaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUIN U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. PelieHne TpuroHoMeTpu4eckiux HepaBeHCTB.

OCHOBHBIE METO/IbI pellIeHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIIOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  PAallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTAapU(PMUUECKUX ypaBHEHUI.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHenne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3ajad U
3aa4 M3 Ppa3IMYHBIX OOJIacCTe HayKM M pealbHOM JKHW3HU, WHTEPHNpETaLus IOJy4YeHHbIX
pe3yabTaToOB.

DOyHKIUH U rPpauKu

I'padux xommozunmu ¢yskuuil. ['eomerpuueckne oOpa3bl ypaBHEHHUH U HEPAaBEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

I'paduueckue metoabl pelleHHs YpaBHEHUH M HepaBeHCTB. [ 'paduueckue MeTojbl
peuIeHus 3a/1a4 C mapaMeTpaMH.

Hcnonp3oBanue rpadukoB (YHKUMN U HCCIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne NPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxxnenre HanOoIbIIero 1 HAMMEHbBIIET0 3HAUCHUI HeNPEphIBHON (YHKIIMU Ha OTpE3KeE.

[IpuMmeHeHre NPOU3BOMHON Al HAXOXKACHHUS HAWIYYIIEr0 PpEeUIeHHs B MPHUKIaIHbIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod wWin
rpaduKoM.



[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBooOpa3zHbIe 31IEeMEHTAPHBIX
¢ynkuunit. [IpaBuna Hax0XIEHUS IEPBOOOPA3HBIX.
Wurerpan. ['eomerpudeckuii cMbIcl MHTETpajia. Beraucinenue onpenenéHHOro nHTErpana
no ¢popmyne Hetorona-Jleitoauna.
[lpumenenne uHTErpajga il HAXOXKIACHUS IUIOMAZed IUIOCKUX ¢(uryp u 00BEMOB
TreOMETPHUYECKUX TElL.
[Tpumeps! pemennii quddepeHraibHbIX ypaBHeHHH. MaTeMaTn4eckoe MOJICTUPOBAHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHInaTbHBIX YPAaBHEHUI.
[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHU A
JINMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOY4YaIOIIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHICKOr0 OOIIECTBA, MPEACTABIECHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBJICHHM, NPOLEAYp Tpa)xJTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU M Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILLIEHHWE K JOCTH)KEHMSIM POCCHUUCKHX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, UCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  POCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESATENbHOCThIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKIJA/la B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHWH, pacCyKIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas (u3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENHHON JAEITETbHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IUYHBIM cdepam
MpoeCCHOHAIBHON JESITEIbHOCTH, CBS3aHHBIM C MaTEMaTHKOW W €€ MPUIIOKECHUSIMH, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBAaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTP K MAaTeMaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW KYyJIbTYphl, TOHHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COIUAIBHOM Cpeibl, OCO3HAHUE
mI00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHWEHTAlWs Ha  NPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUW ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEIACTBUN SISl OKPYKAIOIIEH CPE/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTHYeCKOM HayKH Kak chepsl
YeJIOBEUECKON JEATeNbHOCTH, HTANOB €€ Pa3BUTUSA U 3HAUMMOCTHU AJIS PAa3BUTHUS LIMBUIU3ALMH,
OBJIAJICHUE SI3bIKOM MaT€MAaTUKH U MAaTEMaTU4YECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDA,
TFOTOBHOCTb OCYILIECTBIISATh IPOCKTHYIO U MCCIEJ0BATENbCKYIO ESTEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISIBIISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIC IMPH3HAKKM MaTEMaTHYECKHUX OOBEKTOB,
INOHATUHM, OTHOLIEHMH MEXAY MOHATUAMHU, (OpPMYIUpOBaTh ONPEAEICHUS  MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUSA Ui 0000OUIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHUPOBATh U MPEeoOpPa3OBHIBATH CYXKIEHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYHsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpeliaraTb KPUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JieflaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TMpsiMble U
OT IPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAlUI0, MPUBOAUTH HPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1elcTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BOIPOCH], (UKCUPYIOIIME NpPOTHBOpeUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIIEJOBAHHE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SIBJIEHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IEHUSI U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U IS
pelLleHus 3a]a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHMUS,

CTPYKTYpUpOBaTh  HHGPOpMAIMIO, TPEACTaBIATh €€ B  pasNUuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIe el CTBUS

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOuIeHus1, SICHO, TOYHO, 'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX



TEKCTax, JaBaTh IIOSCHEHUS 10 XOAY pEUICHMs 3alayd, KOMMEHTHPOBATh IIOJYy4YCHHBIN
pe3yJbTaT;

B Xoz€e OOCYX/IEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOH TEeMbI, IPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEJIEHHBIE HA MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB Juayora, oOHapyKMBaTb Pa3jIM4Me U CXOICTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IIPEICTaBIIATh PE3YJAbTaThl PELICHMs 3aJadM, DKCIEPUMEHTa, HCCIIECNOBaHUs, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BHICTYIUICHHS C Y4€TOM 3aJad MpPEe3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIJIATh IUIAH, aJITOPUTM pPEIICHHs 3aJaud, BBIOMpATh CIIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, JMOLIMOHAIbLHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3yjbTaToOB JEesATEIbHOCTH, HAXOAWTh OLIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeiessiTh BHABI padOT, IOrOoBapuUBATHCS, OOCYKIaTh
npolecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JpYTMMM YI€HaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIMIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI

K xoHny oOyuenus B 10 kJacce oOyd4aroIIMICs MOMYYUT CIEAYIOIIHE NpeIMETHbIE
pe3ysbTaThl IO OTAENIBbHBIM TeMaM pabouel mporpammsl yueOHOTo Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia M BbIYMCIICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas! MEepUOUecKast
Ipo0b, MPOLEHTHI, UPPALMOHATIBHOE YHUCIIO, MHOKECTBA PAIMOHAIBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

MPUMEHSTH IPpOOH U MPOIEHTHI AJIsl PEIICHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OoTpaciieit
3HAHUM U pEAIbHOM )KU3HH;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUH;

CBOOOZHO ONEpUPOBATh IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX UYWCEN JUIs pelIeHHs NPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: JIOTapu(dM dYHcIa, OECATUYHbIE M HATypajbHbIE
aorapudmsr;



CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIIEpPUPOBATH MOHATHAMU: APKCUHYC, ApKKOCUHYC M apKTAHI€HC YUCIOBOrO apryMeHTa;

U3y4aTh CTPAHUIIBI HICTOPUH B MATEMAaTHYECKUX 3a/1a4aXx.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  HOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX U JAPOOHO-PAMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HEeNbIMA KO3 QULUMEHTaMH, KOPHUM MHOIOYJIEHA, IPUMEHSTh JeJeHHEe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 1 pemienus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpPaBHEHUH, MaTpHla,
OTIpEeNeNIUTEeNb MAaTpULbl 2 X 2 W €ro IeOMEeTPUYECKHH CMBICI, HCIIONb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUsl, IPUMEHATh ONpPENeTUTENN A PELIeHUs
CHCTEMBI JMHEHWHBIX YpaBHEHHH, MOJEIMPOBATh peaIbHbIE CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIel10BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MOTY4YEHHBIH PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMHU JUIsl TPpeoOpa30BaHus BBIPaKEHUIA;

BBIMIOJIHATh ~ MIPEOOpPaA30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTETEHH C
paLMOHAIILHBIM [10Ka3aTelleM;

UCTIOJIB30BaTh  CBOWMCTBA JIOTAapU(MOB [UIs  TpeoOpa3oBaHMs  JIOTapH(PMHUECKUX
BBIPXKEHUI;

CBOOOJTHO  ONEpPHUPOBATH  TMOHATHAMHU:  HPPAlUOHANBHBIC,  ITIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbI0O PAaBHOCUIIBHBIX MEPEX00B
W OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMmyasl A IpeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKEHHIA;,

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHATh
HE0O0X0IMMBIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHIA,

MOJICIUPOBaTh pEAJIbHbIE CUTyallMM Ha s3bIKE airedpbl, COCTaBIATH BBIPAKCHMS,
YpaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIHMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QYHKIUH, BBIIOIHATH 3JI€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOZHO ONEpPUPOBATH IMOHATUSMU: OOJACTh OIpENETIeHUs] U MHOYKECTBO 3HAUYECHUU
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMH, TEPUOTUYECKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (QYHKLUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU HAa IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIWW C HAaTypajdbHBIM M IEJBIM IOKa3aTeleM, rpaduk
KOPHS N-0i CTETeHH KaK (QYHKIIUU 0OpaTHOI CTENEeHU C HaTypallbHbIM IIOKa3aTelIeM;

OTIEPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTWYHAs W JAPOOHO-THHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPUPOBATH MOHATHSMH: ITOKa3aTellbHAs W JiorapupMuuecKas (GyHKIUU, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl peIICHHs YPaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPHUTOHOMETPHUYECKAs OKPY)KHOCTB, OIpENeIeHUe
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apryMEHTa;



UCIMONb30BaTh Ipadukn (QyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLICHUH 3aJad U3 JPYruX Yy4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXJy BEJTUUYNHAMM;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEpPUPOBATH MOHATUSAMU: apupMeTHUecKass U reoMeTpudeckas Imporpeccus,
0ecKOHEeUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs, JTMHEHHBIN U KCIIOHEHIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BATh MPOTPECCHH IS PELICHUS PEATbHBIX 33/1a4 MPUKJIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/aHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHHYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalIn3a 0ECKOHEUHO MaJlbIX;

CBOOOJTHO ONEpPHPOBATH MOHATUSMH: HENPEPBIBHBIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI Tpaduka QyHKIUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (YHKLUH IS peILieHHs 3a]1a4;

CBOOOJTHO ONEpPUPOBATh IMOHATUSMHU: TIepBas W BTOpas TMPOU3BOJHBIE (PYHKINH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYUCIISIT TPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH IBYX
(byHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCTIOJIB30BaTh T€OMETPUIECKHNA U (PU3UUECKUI CMBICI MPOU3BOIHOM TSI peLICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALINU HAJl MHOKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHUs peabHbIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEIeNIeHHe, TeOopeMa, YpaBHEHHUE-CIEJICTBHE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YPaBHEHUS U
HEPaBEHCTBA.

K konny oOyuenus B 11 kjacce oOydaromuics MHOJYYUT CIEAYIOUINE IPEIMETHBIE
pe3ysbTaThl MO OTJCIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «AnreOpa ¥ Havaia
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXECTBa
HaTypaJbHbIX U LIEJBIX YHCEJl, UCIOIb30BATh NMPU3HAKK AeauMocTH nenbix yucen, HO u HOK
HATYpaJbHBIX YHCEI IS PELICHHUs 3a1a4, IPUMEHATh anropuT™ EBxima;

CBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa MO MOJYJII0, 3alUCHIBATh HaTypajbHbIE YHCIIA
B Pa3ITUYHBIX TIO3UITUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alreOpandeckoid W TPUTOHOMETPUYECKO (opme,
BBITOJIHATH apU(PMETUYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO ~ OMEpPUPOBaTH  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PAaBHOCHIIBHBIX TTIEPEX0/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPHMEHSTh
HE00X01uMble (OPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHITUSMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMbI i CUCTEMBI-CII/ICTBUS, HAXOIUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapu(PMUYECKHX ypaBHEHHH U
HEPaBEHCTB;

pemaTh paluoHANbHBIC, HWppalMOHAIBHBIE, IIOKa3aTeNbHbIC, JOTapu(pMHUUYECKHEe U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEPIKaIle MOIYIIH U TTapaMeTphl;



NPUMEHSTH TpaduvecKre METObI ISl PeIlIEHUs] YpaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4y
C IapaMeTpamu;

MOJICJIMPOBaTh pealibHble CHUTYallud Ha f3bIKE alreOpbl, COCTABISTH BBIPAKECHMUS,
yYpaBHEHUsI, HEPABEHCTBA W HUX CHUCTEMbI IO YCIOBHUIO 3aJaud, HCCIEJ0BATh IOCTPOCHHbBIC
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, MHTEPIPETUPOBAThH MTOIYUYECHHBIH pe3ylbTar.

DyHKIUUHA U TPaGUKH:

CTPOUTH Tpa@UKU KOMMIO3UIMHA (YHKUUNA C IMOMOIIBIO 3JIEMEHTAPHOIO HCCIIEAOBAHUS U
CBOMCTB KOMITO3HIINU ABYX ()YHKIIHIA,

CTPOUTh TIeoMeTpHYecKkre oOpa3bl ypaBHEHHMH M HEPABEHCTB HA KOOPIWHATHOU
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTHh QYHKIIUU JJI1 MOJISTTHPOBAHUS M HCCIICIOBAHUS PEeaTbHBIX MPOIIECCOB.

Hauyana maTemMaTn4yeckoro aHajamsa:

UCIIOJIb30BAaTh TPOM3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJWTh HANOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMH HEMPEPHIBHON Ha OTPE3KE;

HCIIOJIb30BaTh IPOU3BOJHYIO JJI HAXOXKICHHS HAWy4YLIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLMAIbHO-d)KOHOMHYECKHX, 3aJayax, JJIsI ONpPEACIICHUS CKOPOCTH U YCKOPEHHS
mpolecca, 3a1aHHOTr0 POPMYIIOH UITH TPaPuKOM;

CBOOOIHO OTIEPUPOBATH IMOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETPAJl, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmyine HproToHa-
JletiOnuna;

HAXOJUTh IJIOMAAH IIOCKUX (GUTYp U 00BEMBI TENT C TOMOIIBIO HHTETpaa;

MMETh MPEJCTABICHUE O MATEMATHYECKOM MOJCIIMPOBAHUM HAa IMPUMEPE COCTABJICHHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pemiath MPUKIAIHBIC 3a/1a9, B TOM YHCIE COIHAIBHO-3KOHOMUYECKOTO M (PU3HUECKOTO
Xapaxkrepa, CpeICTBAMH MATEMATHYECKOr0 aHaJIN3a.
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