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MNOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredbpa W Hayaja MaTEeMaTHUYECKOTO aHAM3a» SIBISIETCS OAHMM M3 HambOoee
3HaYMMBIX B IIPOrpaMMe CpeIHero o0Iero o0pa3oBaHusi, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECTIeYHBAET
UHCTPYMEHTANIbHYIO0 0a3zy JUld HM3Y4YeHHs BCEX €CTECTBEHHO-HAy4YHbIX KypCOB, a C JApPYrod CTOpPOHBI,
(dopMHpyeT JIOrHuecKoe U abCTPaKTHOE MBIIIJICHHE 00y4aroLIUXCs HAa yPOBHE, HEOOXOAMMOM Il OCBOECHUS
UHPOPMATUKH, OOILIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH M JAPYIHMX IUCIMIUIMH. B pamkax IaHHOTO
y4eOHOTro Kypca oOydarommecs OBJIJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas
(GopMyIMpyeT CBOU IOCTHKEHUS B MaTeMaTHUeCKol (opme.

VYuebHblil Kypc anreOpbl M Hayajd MaTeMaTUYeCKOIo aHajIu3a 3aKJIabIBaeT OCHOBY Ul YCIEIIHOTO
OBJIA/ICHUS 3aKOHAMHU (PU3UKH, XUMHH, ONOJIOTUH, TOHUMAHHsI OCHOBHBIX T€HICHIIUH Pa3BUTH SKOHOMUKHU
U OOIIECTBEHHOW >KU3HH, IMO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCII0Ib30BaTh UX Ul JajlbHEHIero oopa3oBaHus U B IOBCEIHEBHON XU3HU. B TO
e BpeMs OBJIa/ieHUe a0CTPAKTHBIMU M JIOTHYECKH CTPOTMMH KOHCTPYKLUSAMH alreOpbl U MaTeMaTH4ECKOro
aHalM3a pa3BHBACT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, [IOKAa3bIBATh
YTBEP)KICHHST C TIOMOIIBI0 HWHAYKIMH W PACCYXAaTh JEAYKTHBHO, HCIONB30BaTh O00OIIEHHE U
KOHKpPETHU3aLHI0, a0CTparupoBaHUe U aHAIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xozne uzyuenus yue6HOro kypca «Anreépa 1 Hayajga MaTeMaTU4YeCKOro aHajau3a» o0ydaroliuecs
TIOJTYYarOT HOBBIM OIBIT PEIICHHs] MPUKIAJHBIX 33]a4, CAMOCTOATEIBHOTO MOCTPOCHHUS MAaTeMaTHYECKUX
MOJIeNIell peaNbHBIX CUTYaIlMii, WHTEPIPETAlUU TOJYYEHHBIX PEIICHUH, 3HAKOMATCS C MpHUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MIPUPOJE, HAYKe U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTeMAaTHYECKUMU
OTKPBITUSAMH U UX aBTOPAMHU.

Y4eOHbIi Kypc 00J1aaeT 3HAaYNTENIbHBIM BOCITUTATEIBHBIM OTEHIIAJIOM, KOTOPBIN peaTn3yeTcst Kak
yepe3 ydeOHbI Marepuai, CrocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI, TaK U 4epe3
cneunuky y4eOHOW JeATeNbHOCTH, TpeOyromeld MpPOAOIDKUTEIbHON KOHLEHTpPAlMM BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYYEHHBIH pe3yibTar.

B ocHoBe wMeromumkm oOydeHHst anredpe W HadajlaM MaTEeMaTHYeCKOTO aHaliHu3a JICXKHT
JeSITeTbHOCTHBIHN MTPUHIUT 00y4IeHUSI.

B crpyktype yueOHOro kypca «Anrebpa W Hayajga MaTeMaTUYeCKOIO aHalM3a» BbIICICHBI
CJIEAYIOUIME COAEP)KATEIbHO-METOUUECKUE JTUHUU: «Hucna M BbIUUCIEHUs», «DyHKIUH U TpapuKu,
«YpaBHEHUSI M HepaBeHCTBa», «Hauama martemarmdeckoro anammsa», «MHOXeCTBa M JIOTHKa». Bce
OCHOBHBIE COJIEP)KATEIFHO-METOAMYECKIE JHHUN HM3y4JaroTCsl Ha TPOTHKEHHWH ABYX JieT oOydeHHs Ha
YPOBHE CpeAHEro o0Iero oopa3zoBaHUs, €CTECTBEHHO IOMOJHSIS APYT Jpyra M MOCTENEHHO HACBIIIAsICh
HOBBIMM T€MaMH U pazjieniaMu. JlaHHbIN yueOHbIN KypC SABISETCS HHTETPATUBHBIM, IIOCKOJIBKY 00bEIHHSET
B cebe conmepkaHMe HECKOJBKMX MaTeMaTHYeCKUX IUCIHIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHajn3, TEOpUs MHOXKECTB, MaTreMaTrhdeckas JIOTHMKa W npyrue. Ilo mepe Toro kak
oOyuyaromuecs: OBJIaIeBalOT BCE OoJiee MHUPOKUM MaTEMAaTUYECKHM aIlllapaToM, Y HUX IOCIEI0BaTEIbHO
dopMHpyeTcss U COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUECKYI0 MOJENIb pealbHON CHUTYaIllH,
NPUMEHSTh 3HaHUWS, TOJYYCHHBIE TpPU HM3YyYCHWH Y4eOHOro Kypca, Uil PEIICHUS CaMOCTOSITEIHHO
chopMyIMPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

CopneprxaTenbHO-MeToANYecKast TUHUS «Huca ¥ BBIYUCICHUSD 3aBepIiaeT (OpMUPOBAHNE HABBIKOB
UCITIOJIb30BaHUSl JIEUCTBUTEIBHBIX YHCEN, KOTOpOe OBbUI0O HayaTo Ha YpPOBHE OCHOBHOI'O OOIIEro
obpasoBanusi. Ha ypoBHe cpemaHero o6miero oopa3oBaHus 0c000€ BHUMaHHE ynaemnsercs (GOpMHPOBAHUIO
HaBBIKOB PAI[MOHAIBHBIX BBIYHMCICHUH, BKIIOYAIOIINX B ceOs MCIIOJNB30BaHUE PA3UYHBIX (HOPM 3armch
quciaa, YMEHHME JeaTh TNPUKUAKY, BBINOIHATH NPUOIMKEHHBIE BBIUYMCICHHUS, OLIEHHBATh YHCIIOBBIC
BBIp@KEHUS, paboTaTh € MaTeMaTHYECKUMH KOHCTAHTAMHU. 3HAKOMbIE OOYYaroIMMCS MHOXECTBa
HaTypaJbHbIX, LIEbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN JONOIHSIIOTCS MHO)KECTBOM KOMITJIEKCHBIX
yucen. B kKax1oM M3 3TMX MHOXKECTB pacCMaTpHUBAIOTCS CBOMCTBEHHbIE €My crelu(UYecKue 3aiauu U



orepaluu: JIeJeHUe Haleslo, ONepUpOBaHUE OCTaTKaMU Ha MHOXKECTBE IENbIX YHCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HMPPAMOHANBHBIX YHCEN, apu(MeTHYecKue OIepalud, a TaKKe H3BJICUCHHE KOPHSI
HATypaJbHOHM CTENEHH Ha MHOYKECTBE KOMIUIEKCHBIX uncell. biaronaps mocnenoBareIbHOMY pacIIiPEHUIO
Kpyra MCHOJIb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX IMPUMEHEHUS I PEIICHUs Pa3InYHbIX
3a1a4 (hopMupyeTcs MpeIcTaBiIeHUe O €IMHCTBE MaTeMAaTUKH KaK HAyKH U €€ pOJIM B MOCTPOCHUH MOJIETei
pearbHOro MUPA, IUPOKO UCTIONB3YIOTCS 0000IIEeHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pPEAIM3YeTCsl HA MPOTSHKEHWH BCEro OOY4YEHHs Ha ypPOBHE
cpenHero oOmiero oOpa3oBaHMs, MOCKOJbKY B KaxaoM paszzene IIporpaMMbl mpeaycMOTPEHO pelleHue
COOTBETCTBYIOIIUX 3a/ad. B pesynbrare oOydaromuecs OBIAJAECBAIOT PA3IMYHBIMU METOAAMH pPELICHUs
palMoOHANBHBIX, HMPPALUOHAIBHBIX, MOKA3aTelIbHBIX, JIOTAPUPMHUUECKUX H TPUTOHOMETPHUECKUX
ypaBHEHMIA, HEPABEHCTB U CHCTEM, a TaKXkKe 3aj[ad, CoJepKalux napamerpsl. [lomyyeHHbIe yMEHUS ITHPOKO
UCIOJIB3YIOTCS MPH HCCIEA0BaHNN (DYHKUIUN C TOMOIIbIO TPOU3BOIHOM, IPH PEIICHUH MPUKIIATHBIX 3a7a4
W 33/1a4 Ha HaX0X/IeHWe HauOOJIbIINX U HAUMEHBIINX 3HaueHui GyHKIuH. JlaHHas coepkaTenbHas TUHUS
BKJIIOYAeT B ce0s Takke (OPMHPOBAHWE YMEHHMH BBIMONHATH pacu€Thl 1o (opmynam, mpeodpa3zoBaHus
palMoOHATBHBIX, HPPALUOHAIBHBIX U TPUTOHOMETPHUYECKHIX BBHIPAKECHUH, @ TAKXKE BBRIPAKEHUH, COAEPIKAIIINX
cTeneHu W Jorapudmel. biaromaps u3yueHuio anreOpandeckoro marepuana MPOUCXOIUT JalbHenInee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS OOydYaromuxcsi, (OPMUPYIOTCS HaBBIKU
JelyKTHUBHBIX PACCYXIEHHUH, paOOThl C CHMBOJBHBIMHA (OPMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEH H
3aBHCUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. AnreOpa mpemyaraer 3(pQeKTHBHbIE MHCTPYMEHTHI IS
pelleHus MPaKTUYECKUX U €CTeCTBEHHO-HAYYHBIX 33]1a4, HATJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKU.

CopnepxatenpHo-MeToan4eckass TUHUS «DyHKIUU W TpadUKW» TECHO MEPeIuIeTaeTcs ¢ IPyTuMHU
JUHUASMHU y4eOHOTO Kypca, IMOCKOJBKY B KaKOM-TO CMBICIIE 33a7aéT IOCIEA0BATEIbHOCTh H3yUYCHHS
MaTepuana. M3yueHue CTeneHHoH, oKa3aTeabHO!, Torapu()MUUecKOi U TPUTOHOMETPUUYECKUX (DYHKUIUH,
UX CBOMCTB M IpaUKOB, UCIOIb30BaHUE QYHKIUHN JUIS peICHHS 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U
peasbHOM KHM3HM TECHO CBA3aHO KaK ¢ MaTeMAaTHYECKUM aHAJIM30M, TaK M C pElIeHHEeM ypaBHEHHH U
HepaBeHCTB. [Ipu 3TOM OoJbIlIOe BHUMaHHE yJenseTcss (GOPMUPOBAHHIO YMEHHUS BBIpaXaTb (OpMyIaMu
3aBHCUMOCTH MEXY a3 TMYHBIMHU BEIMYMHAMH, UCCIIEIOBATH IMOTyYeHHBIE (DYHKIIMU, CTPOUTD UX TPAPHKH.
Marepuan 3Toi cojep)KaTeIbHOM JMHHUM HalelleH Ha Pa3BUTHE YMEHMH M HAaBBIKOB, MO3BOJISIOLINX
BBIp@)KaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMH B pa3IMyHON (opMme: aHAIMTHUYECKOM, rpaduueckoil u
cinoBecHoi. Ero msydeHuwe crnocoOCTBYeT pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IICHIIO U KOHKPETU3AIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

CopneprxatenbHast TuHUS «Hadana MaremMaTndeckoro aHajau3ay 1M03BOJIAET CYLIECTBEHHO PACHIMPHUTD
KPYT KaK MaTeMaTH4YECKUX, TaK U IPUKIATHBIX 33/1a4, JOCTYITHBIX 00yYaroIUMCsl, TaK KaK y HUX HOSBISETCS
BO3MOXHOCTh CTPOWUTH TpPadUKH CIOXKHBIX (YHKIHA, ONMpEeAesITh WX HauOOJbIINE W HAaMMEHBIIHE
3HAYCHHUSI, BBIYUCIATH TUTOMAAN GUTYDP ¥ 00BEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOPEHUs iporieccoB. [lanHast
coJiepKaTeNbHast TUHUS OTKPBIBAET HOBbIE BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHUECKUX MOJIETIEH peabHbIX
CUTYyallMi{, TO3BOJISIET HAXOJIUTh HaWIydlllee pelIeHHe B NPUKIAJHBIX, B TOM 4YHCIE COIHUAIBHO-
SKOHOMHYECKHUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO aHajM3a CIOCOOCTBYET Pa3BUTHIO
abCcTpakTHOTO, (POPMANTBHO-IOTHYECKOTO H  KPEaTHMBHOTO MBIIUICHHUS, (HOPMUPOBAHHIO YMEHHH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyyarolecs y3HaoT O
BBIJIAIOIINXCS Pe3yJIbTaTax, NOJYUYEHHBIX B X0JI€ pa3BUTHS MaTEMaTUKH KaKk HAyKH, U 00 UX aBTOpax.

CopneprxaTenpHO-MeToAnYecKast TMHUS «MHOXKECTBa U JIOTHKA» BKIIIOYAET B C€0s DIIEMEHTHI TEOPUHU
MHOXECTB M MaT€MaTHYECKOW JIOTWKH. TeopeTHKO-MHOXKECTBEHHBIE MPECTABICHHSI TPOHU3BIBAIOT BECh
KypC LIKOJIHOW MaTeMaTUKH M IPEJIaraloT Hanbosiee yHUBEPCaIbHBIN SI3bIK, 00bEUHSIOMINN BCE pa3/ielbl
MaTeMaTHKH U €€ MPUIIOKEHUN, OHU CBS3bIBAIOT pa3Hble MATEMATHUECKUE TUCIIUIUIMHBI U UX TPUI0KEHUS
B eauHoe 1uenoe. IlosTomy BakHO JaTh BO3MOXKHOCTH OOydaroumieMycsi IOHHMAaTh TEOPETUKO-
MHO>KECTBEHHBIH S3bIK COBPEMEHHON MaTeMaTHUKU M UCIOJB30BaTh €ro JJISi BHIPAXKEHHSI CBOMX MBICIIEH.



JlpyruM BaKHBIM MPH3HAKOM MAaTEMAaTHKW KaK HAayKW CIIEAYeT NMPHU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000CHOBaHUN W CJENOBAHUE OMNPEICIEHHBIM IMpaBWJIaM TOCTPOCHUsS JOKA3aTeIbCTB. 3HAKOMCTBO C
DIIEMEHTAMHU MATeMAaTHUYECKOH JIOTHUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHHS 00yYarOIIXCs,
MO3BOJISIET UM CTPOUTh CBOM pPACCY)XICHHS Ha OCHOBE JIOTMYECKHX TIPaBWI, (OPMHPYET HaBBIKU
KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «AnreOpa W Hadaga MaTeMaTHYEeCKOrO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIMPOBAHMS, KOTOPBbIC TPU3BaHBI CIOCOOCTBOBAaTH (HOPMUPOBAHHUIO HABBIKOB
TIOCTPOCHHSI MOJIEJICH pealIbHBIX CUTYaIlUi, UCCIICAOBAHMSI STHX MOJIEIICH ¢ TIOMOIIBIO armapara ajureopsl u
MaTeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMi IOJYYSHHBIX pPe3y/bTaToB. Takwe 3aqaHus BIUICTCHBI B
KOKIBIA U3 Pa3/IeNIoB IPOTPAMMBI, TIOCKOJIBKY BECh MaTepraj yueOHOTo Kypca HIMPOKO UCTIONb3YETCS st
pelIeHUs MPUKIATHBIX 3a1ad. [Ipu pemeHuu pealbHbIX MPAKTHUYECKUX 3a]ad 00yYaromuecs: pa3BUBAIOT
HaOJIFOIaTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIOJIB30BaTh AHAJIOTHIO,
00001IaTh ¥ KOHKPETH3MPOBATh Mpodiemy. JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PELICHUS
MPHUKJIATHBIX 33/1a4 OPTaHU3yeTCs B MPOIECCe M3YUYCHHs BCEX TeM y4eOHOro Kypca «AnredOpa w Hadaia
MaTeMaTHYECKOTO aHAIIN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYeCKOTO aHaIu3a» OTBOAUTCS 272 daca:
B 10 kimacce — 136 vacoB (4 gaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonanbubie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIC JPOOM, MPOIECHTHI, OECKOHEYHBIC
nepuoaudeckue npoou. [Ipumenenne npodeii 1 NPOLEHTOB AJIs peIICHHsI MPUKIIAIHBIX 33]a4 U3 PA3TUIHBIX
oTpacJieil 3HaHUM U peasbHON KU3HHU.

JlelicTBuTenpHble uncia. PanmoHanbHble U HppalMOHANIbHBIE Ynciia. Apu(METHYECKHE ONEepaLuu ¢
JNEHCTBUTENLHBIME YHUCIaMU. MOAyJIbh JEHCTBUTEIBHOTO YHCIAa W €ro cBoicTBa. [IpuOmmkEHHBbIC
BBIUMCJIEHMS], TPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH.

Cremnenb ¢ nensiM nokasarenaeMm. bunom Heiorona. Mcnonb3oBanue nonaxozsiei (GopMbl 3amnucu
JEHCTBUTENIBHBIX YUCEN ISl PELICHMsI IPAKTUYECKUX 3a/1a4 U ITPEICTaBICHHS JTaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJIbHOW CTENIEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapugm uncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATypaJIbHbIE JTOTapu(pMBbI.

CuHycC, KOCUHYC, TAHI'€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC M apKTaHI€HC
YHCJIOBOT'O apryMeEHTA.

YpaBHeHusI 1 HepaBeHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOpEHb ypaBHEHMs. PaBHOCHIIbHBIE
YPaBHEHHUs U ypaBHeHUs-clieCcTBUA. HepaBeHCTBO, pelieHue HEpaBEHCTBA.

OcCHOBHBIE METOJIbI pELIEHUS LEIbIX U JPOOHO-PALIMOHAIBHBIX YpPaBHEHHM U HEPaBEHCTB.
MHorowieHsl OT OJHOM NEPEMEHHOW. JleneHne MHOro4jaeHa Ha MHOTO4YIEH ¢ ocTtatkoM. Teopema besy.
MHorouneHs! ¢ nenbiMu kodpdunnentamu. Teopema Buera.

[TpeoOpa3oBaHus YMUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTEIICHU U KOPHH.

UppanmonansHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIBHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBIL.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI pEIIEHUs JJorapu(PMUUECKUX YPaBHEHHH.

OcHoBHblEe TpUroHoMeTpuueckue Gopmyisl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUU.
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

Pemenne cucreMm NMHENHBIX ypaBHEHUI. MaTpuia cucTeMbl IMHEUHBIX ypaBHEeHUN. ONpeneauTens
MaTpulbl 2X2, €ro IeOMETPUYECKMH CMBICI M CBOWCTBA, BBIUMCICHHME €r0 3HAYCHMsI, NPUMEHEHHE
OTIpEeACTUTENS ISl PELIEHUs] CUCTEMbl JUHEHHBIX ypaBHEHHH. PelieHue mpukiIagHbIX 3aad ¢ MOMOILBIO
CHUCTEMBbl JIMHEHMHBIX YypaBHeHUW. MccienoBaHue TMOCTPOEHHOM MOJEIM C TOMONIIBIO MaTpUll |
ONPEAECITUTENEN.

ITocTpoeHne MaTeMaTH4YECKUX MOJENIEN pealbHOM CUTYyalluu ¢ IOMOIIBIO YPAaBHEHUM U HEPABEHCTB.
[IpumeHeHre ypaBHEHHH W HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYEeCKHX 3a/Jad U 3ajad W3 pa3IMuHBIX
oOyactell HayKu U peabHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHkuus, cnocodbl 3amaHus (QyHKiuH. B3aumuHo obpartHble ¢yHkimu. Kommosuius ¢GyHKUMH.
I'paduk pynkunu. JnemMeHTapHble IpeodpazoBaHus TpaduKoB GYyHKIUH.

OO6nacte ompeneneHus UM MHOXECTBO 3HaueHUd ¢yHkuuu. Hynum @ynkuum. IlpomexyTtku
3HaKonmocTosHcTBa. Y&tHble u  Heu€THble ¢yHkiuu. Ilepumogmueckue Qynkmuu. IIpomexyTku
MOHOTOHHOCTH (YHKUIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hambonblee 1 HauMeHbIlee 3HAYCHUS
(YHKLIHU Ha IPOMEKYTKE.



Jlunelinas, kBaapaTuyHas W JPOOHO-IIMHEWHAs (YHKIHUUA. ODJIEMEHTApHOE WCCIEIOBAaHUE U
MOCTPOCHUE UX TPAPHKOB.

CremnenHas (QyHKIMS C HATypalIbHBIM U IeNbIM ToKa3areneM. E€ cBoiictBa u rpaduk. ColicTBa U
rpaduk KopHs N-0i1 cTeneHu Kak pyHKIKUKU OOpaTHOM CTENEHU C HATYPaJbHBIM [TOKA3aTEIeM.

[TokazarenbHast U norapudmuueckas QyHKIMH, KX cBOHCTBA U rpaduku. Mcnonb3oBanue rpapukoB
(bYHKUIMH 1715 pelIeHus ypaBHEHHA.

TpuroHomerpuveckass OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCHUMOCTH B pealbHBIX Mpoleccax M sBICHUSX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTreMaTH4ecKOro aHajmu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS [TOCIIEI0BAaTEIbHOCTEH. MeTo ] MaTeMaTUYeCKON HHAYKIIUH.
MOHOTOHHBIE U OTPAaHUYEHHBIE NTOCIIE0BATENBLHOCTH. MICTOpHSI BOBHUKHOBEHHS MaTEMAaTUYECKOIO aHAIN3a
KaK aHaju3a OECKOHEYHO MaJlblX.

Apudmernueckass M TreomMeTpuyeckas mnporpeccud. beckoHeuHO yObIBarolasi reoMeTpuyecKas
nporpeccusi. Cymma OeckoHeYyHO YObIBaroIIeld TreoMeTpuueckod mporpeccud. JIMHEWHBIH U
SKCHOHEHIHAIBbHBIA pocT. Yucio e. @opmyna CIOXKHBIX NPOLEHTOB. Vcmnonap30BaHuEe Mporpeccuu s
peleHus pealIbHbIX 3aa4 PUKIJIAJHOIO XapaKTepa.

HenpepsiBable GyHKIMH 1 MX cBOICTBA. Touku pa3pbeiBa. AcuMNTOTHI rpadukoB GpyHkuii. CBoiicTBa
GYHKIMI HEeMPEpBIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB Ui pelleHHs] HepaBeHCTB. [IpuMenenue cBoiCTB
HENPEePBIBHBIX (DYHKIUN A peieHus 3a1au.

[lepBast u BTOpas mpousBoaHble QyHKIHH. OnpeneneHue, reOMETPUISCKH U (PU3NIECKUN CMBICT
IIPOM3BOTHON. Y paBHEHUE KacaTeIbHOHN K TpaduKy (yHKITHH.

[TponsBosHble »nMeMeHTapHbIX (GYHKUMHA. I[Ipon3BogHAas CyMMBI, NpPOM3BEAEHUS, YAacCTHOTO U
KOMITO3ULIUH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHo3xecTBO, Onepaliy Hajl MHOYKECTBaMH U UX cBoiicTBa. J{narpammel Diinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara i ONKMCAHHWS PEAIbHBIX IMPOLIECCOB U SIBIICHUM, IIPU PELLIECHUU
3aJa4 U3 APYrux y4yeOHBIX MPeIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTO OOBEKTa, CIEICTBUE, [0Ka3aTelbCTBO,
PaBHOCHJIBHBIE YPABHEHHUS.

11 KUIIACC

Yucjaa v BLIYUCIEHUS

Harypanbuble u nensie uucna. [IpumMeHeHHe MPU3HAKOB ASTMMOCTH ILENBIX YHCEN, HauOOIBIIHMA
o6t nenurens (nanee — HOJl) u Haumensbinee obmiee kpatnoe (nanee — HOK), ocTaTkoB mo mMopyito,
anropuTMa EBKIMa a1 penieHus 3a1a4 B 1ENIbIX YhCiiax.

KommiekcHpie 4ymcia. AnreOpanwdeckas W TpUTOHOMETpUYECKas (POPMBI 3amrcH KOMILIEKCHOTO
yrcna. ApupMETHUECKHe ONepalii ¢ KOMIDIEKCHBIMUA Ynuciaamu. M300pakeHne KOMIUIEKCHBIX YHCel Ha
KoopauHaTHOU miiockoctu. Gopmyna Myaspa. KopHu N-o0ii crenenn u3 KoMIieKkcHOro yucia. [Tpumenenue
KOMILIEKCHBIX YHCEJT [Tl pelieHusT (PU3NIECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUsI M HEPaABEHCTBA

Cucrema v COBOKYITHOCTh YPAaBHEHUI 1 HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBbI-CIIEICTBUSI.
PaBHOCHIIbHBIE HEPaBEHCTBA.



OT6Op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHU C MOMOIIBIO TPUTOHOMETPUUECKONW OKPYKHOCTH.
Pemenne TpuroHoMeTpuuECKMX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIBHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OcHOBHBIE METOBI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOJBI PpEIICHUS CUCTEM M COBOKYIIHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C [IApAMETPAMHU.

IIpuMmeHeHrEe ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHMX 3aJad M 3a1ad U3
pas3InYHbIX 001aCTe HAYKH U pealbHOM KU3HH, MHTEPIPETALUs OITYYEHHBIX PE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux kommnoszunmu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHMH M HEPAaBEHCTB Ha
KOOPAMHATHOH INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

['padrueckue MeToabl pelIeHrs YpaBHEHUI 1 HepaBeHCTB. [ padudeckne METOABI PeIeHHS 3a/1a9 C
napaMeTpami.

Hcnonb3oBanue rpapukoB (QyHKUMH Ui MCCIEAOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HHKAIOT [IPU PELICHUH 3aj1ay U3 IPYTUX YUeOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hauyana mateMaTnyeckoro anajamusa

[lpumeHeHne TPOM3BOMHONW K MCCIENOBAaHMIO (YHKIMI Ha MOHOTOHHOCTb W JKCTPEMYMBI.
HaxoxxaeHre HauOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[TpuMmeHeHre TPOU3BOAHOM NIl HAXOKICHMSI HAWIYYILEro PEeUICHMs] B NPUKIAIHBIX 3ajadax, s
OTIpeIeJIeHUs] CKOPOCTH U YCKOPEHHS Tpoliecca, 3aJaHHOT0 (HopMyIIoi Wit rpaduKoM.

ITepBooOpa3Has, OCHOBHOE CBOWMCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 3I€eMEHTapHbBIX (PYHKIMM.
[TpaBuia HaXoKJeHUs IEPBOOOPA3HBIX.

Wuterpain. ['eomerprueckuii cMbICI HHTETpajia. Berarcnenue onpenenéHHOro MHTerpasa no Gpopmyie
Herotona-Jleli6Huna.

[IpuMmeHeHre uHTerpana Juisl HaxOXKIACHUs IUIOIaAe miockux Guryp u o0bEMOB reOMEeTpUUECKUX
Te.

[Tpumeps! pemennii AuddepeHnnanbHbIX ypaBHeHU. MaTtemaTnueckoe MOAETUPOBaHUE PEaIbHBIX
MIPOIIECCOB € MOMOIIBIO AU HepeHIInaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOH MO3UIMH 00YUYaIOMIErocsi KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA
poccuiickoro oO0IIecTBa, MPEACTaBICHHE O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHMPOBAHUS PA3THUHBIX
CTPYKTYp, SBJIEHUH, MNpOLEAYyp TIpaxkIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JpPYyroe), yMEHHE
B3aMMO/JICHICTBOBATh C COLMAIbHBIMUA MHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYECHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHIMCKON TPaKTAHCKOH HIECHTHUYHOCTH, YB@KEHHS K TNPOLUIOMY U
HACTOALEMY POCCUMCKON MaTEMaTUKHU, IEHHOCTHOE OTHOILIEHUE K JIOCTHIKEHUSAM POCCUNCKUX MAaTEMATHKOB
Y POCCUICKON MaTEMaTUYECKOM LIKOJIbI, UCIIOIb30BaHUE ATUX JOCTUKEHUH B IPYTMX HAyKaxX, TEXHOJIOTHSX,
chepax S5KOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHME [JYXOBHBIX IIEHHOCTEH PpOCCHUHCKOro Hapoaa, CHOPMHPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMS, STUYECKOIO IOBEIEHUS, CBS3aHHOIO C IPAKTHYECKUM IPUMEHEHUEM JIOCTHKEHUU HAyKU U
JESATENIbHOCTBIO YUYEHOT0, OCO3HAHNE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOIO OyyIIEro;

4) 3cTeTHYeCKOro BOCTIMTAHUSA:

3CTETUYECKOE OTHOLIEHNE K MUPY, BKIII0Uasi SCTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, PELIEHUM, PacCy X JCHHUH, BOCIPUMMYHMBOCTb K MAaTEMaTHYECKUM acCIeKTaM pa3JInYHbIX BHJIIOB
UCKYCCTBa;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHsSI MPHUMEHATh MaTeMaTHYeCKue 3HaHUsS B HHTEpecax 3J0pOBOrO M
6e3omacHoro oOpa3a JKHW3HH, OTBETCTBEHHOE OTHOULIEHHE K CBOEMY 3/I0pOBBIO (340pPOBOE INHUTAHHE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUNH W OTAbIXA, peryispHas (u3uyeckas akTUBHOCTb), (pusnueckoe
COBEPUIECHCTBOBAHUE MIPH 3aHITHUSIX COPTUBHO-03/J0POBUTEIBLHOM €S TEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYHy, OCO3HaHME IEHHOCTH TpPYAONIOOUS, MHTEpeC K pa3IU4HbIM cdepam
pohecCuOHABHON JESITEIbHOCTH, CB3aHHBIM C MAaTEMAaTUKON U €€ MPUJIOKEHUSIMU, YMEHUE COBEPILIATh
OCO3HAHHBII BBIOOp OyaylIel npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHbI, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BAHMIO HA MPOTSHKEHUM BCEH >KU3HH,
TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B PEIICHUH TPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYphl, IOHUMAHUE BIUSHUS COLUAIBHO-?KOHOMUYECKUX
IPOIIECCOB HAa COCTOSHHE MPHUPOJHOW M COLMAIBHOM Cpesibl, OCO3HAHUE TJO00aTBbHOrO XapakTepa
9KOJIOTUYECKUX MPOoOJIeM, OpHEHTAIMsI Ha MPUMEHEHHEe MaTeMaTWYeCKHX 3HaHWN JUIs pelleHus 3a/1ad B
00J1acTH OKpYy’Karoliel cpeipbl, MIaHUPOBAHUE TOCTYIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEACTBUN IS
OKpYXaroIlIei Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIeCTBEHHOHN MPAKTUKH, TOHUMaHUE MAaTEMAaTUYECKON HAyKU Kak c(epbl YeTOBEUECKON JesITeIbHOCTH,
3TanoB €€ pa3BUTHUS M 3HAUYMMOCTH JJISl PAa3BUTHS LUBWIM3AINM, OBJAJIEHUE S3bIKOM MaTeMaTHKU U
MaTeMaTUYeCKON KyJIbTypoil Kak CpeICTBOM IO3HAHUS MHpPA, TOTOBHOCTb OCYUIECTBIISATH MPOEKTHYIO U
MCCIIEI0BATEILCKYIO AESITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS

Ba3zoBble Jjornueckue aeiicTBHA:

BBISBIISITh M XapaKTEPH30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, IOHSTHH,
OTHOILICHUIA MEX]y MOHATUAMH, (POPMYJIMPOBATH ONpPECICHHs MOHATUN, YCTaHABIMBATh CYIECTBEHHBIN
MpU3HAK KJIaCCU(PUKAIUU, OCHOBaHUS JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTI0O aHAIIU3a;

BOCIPUHUMATH, (HOPMYJIHPOBATH U IPEOOPA30BLIBATH CYKJICHHS: yTBEPAUTENIbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (haKkTaxX, JaHHBIX,
HAOJIOJICHUSX U YTBEPIKICHUSX, TIpe/yIaraTb KpUTEPUH ISl BBISIBIICHUS 3AKOHOMEPHOCTEH U IPOTUBOPEUUIA;

JIeJIaTh BHIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, IEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKIIFOUEHU I 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITEJIBHO JI0KA3aTelNbCTBA MAaTEMaTHUYECKUX YTBEp)KIEHUH (IpsMbIE U OT
IMPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIUIO, MPHUBOJIUTH MPUMEPbl M KOHTPIPUMEPHI, O0OOCHOBBHIBATH
COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh crioco0 pemeHus yueOHoi 3a1a4n (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS, BRIOUPAThH
HauboJ1ee MOAXOAALIUI C yUETOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTe1bcKHe AelCTBUS:

MCIIOJIb30BATh BOIPOCKHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATh BOMPOCHI,
¢uKcupyromue NpoTUBOpEeUne, MpodiaeMy, YCTaHABIMBATh NCKOMOE M JaHHOE, (hOpMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO [TO3ULUIO, MHEHHUE;

MIPOBOAMUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM HSKCIIEPUMEHT, HCCIEAOBAHHUE MO YCTAaHOBICHHIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SIBICHHUSA, IPOILIECCa, BBIIBICHHIO 3aBUCHMOCTEH MeEXay
00BeKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMyIHpoBaTh 000OIIEHHST M BBIBOJABI IO pe3yJbpTaTaM MpPOBEIEHHOTO
HaOJIOIEHUs, MCCIIEOBAHUS, OLEHMBATh JOCTOBEPHOCTh IIOJNyUYEHHBIX pE3YyJlbTaTOB, BHIBOJOB U
0000I11IEeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpOIecca, a TaKKe BbIIBUIaTh MPEINOJOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Padora ¢ nnopmanmeii:

BBISIBIIATh JIeUIMTHI HHPOPMALIUHU, JTaHHBIX, HEOOXOAMMBIX JUUIsl OTBETA Ha BONPOC M ISl peIICHUs
3a/1a4i;

BbIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIUYHbIX TUIIOB, aHAIM3UPOBATh, CHCTEMaTU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO PA3IMUHBIX BUJOB U (JOPM IPEICTABICHMUS;

CTPYKTYpHUpOBaTh HMH(OpMaIIO, MPEACTaBIATh €€ B pa3iuyHbIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 10 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBUS

Oo0menue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXkJICHUS B COOTBETCTBUHU C YCIOBHUSIMHU U LIETSIMU OOILIEHUS, SICHO,
TOYHO, FpaMOTHO BBIpa)KaTI) CBOIO TO'—IKy 3peHI/I$I B yCTHBIX U IMMCBbMEHHBIX TEKCTaX, JaBaTh IIOJACHCHUSA 110
XOJly pEIICHHUs 3a/Ia4, KOMMEHTHUPOBAThH TOTYyUYEHHBIN Pe3yIbTaT;

B X0Jie¢ 00CYX/ICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbI, TPOOJIEMBI, perraeMon
3aJa4u, BBICKa3bIBaTh HACH, HAIICJICHHBIC HA ITOUCK pemeHI/m, COIIOCTABJIATH CBOU CY)K)]eHI/ISI C CY)K)ICHI/IHMI/I
JIpYrUX YYacTHUKOB JHayora, oOHapy>KHMBaTh pa3M4yMe€ M CXOJACTBO MO3UIMUIH, B KOPPEKTHOH ¢dopme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;



NPEACTABISTh  PEe3yibTaThl  pPEIIEHUS  3aJadyd, OKCIEPUMEHTa, MCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (GopMaT BBICTYIUIEHUS C Y4E€TOM 3a/Jay MPE3eHTAUd U OCOOEHHOCTEH
ayJIMTOPHUH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJISITh IJIaH, AJITOPUTM pPEIIEHUs 3a/1a4i, BRIOUpaTh CIOCOO peuieHHs! ¢ y4€TOM UMEIOUINXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BapUAHTHI PEIICHUN C
y4€TOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIH HHTE/VIEKT:

BJIQJIETh HAaBBIKAMU I103HABAaTEIbHOUW pe(pIeKCUU KaK OCO3HAHUS COBEpLIAEMbIX JACUCTBUU U
MBICTTUTEIILHBIX MTPOIECCOB, X PE3YJIBTATOB, BIAACTh CIIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca
U pe3yJIbTaTa PelIeHus MaTeMaTHYeCKON 3a/1a4H;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPHU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU M YCIOBHUSAM, OOBSCHATH MPUYUHBI JOCTHIKCHUS WU
HEJOCTH)KCHHSI PE3YJIbTATOB JISATEIIBHOCTH, HAXOIUTh OIIHOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSIT€IbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON paOOTHl MPH pELICHUN
y4eOHBIX 3aj]a4, MPUHUMATH I[1€Jh COBMECTHOU NEATEIHHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOMN
paboTHI, pacrpeiensaTh BUABI padoT, JOTOBAPUBATELCS, 00CYKAATh MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYIIMOBBIX (popmax paboThl (00CyXIeHUsI, 0OMEH MHEHUI, «MO3TOBbIE IITYPMbD» U
WHBIC), BHIMOIHITH CBOKO YaCTh PabOTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI,
OIICHUBATh KA4€CTBO CBOCTO BKJIAJa B OOIIHI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHHKAMHU
B3aMMOJICHCTBHSI.

MNPEAMETHBIE PE3YJBTATHBI

K koniy obydenus B 10 kiiacce oOy4arouiuiicsi moxy4duT CleIyrOIIHe MpeIMeTHbIe Pe3yabTaThl MO
OTJIeTHHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypcea «Anredpa U Hadyalla MaTeMaTUYECKOTO aHaTTUu3ay:

Yucia v BbIYUCICHUA:

CBOOOJIHO OIEPUPOBATH TMOHATHUSIMH: PAIMOHAIBHOE YMCIIO, OECKOHEYHAsl MEepUoIUYecKas Jpoob,
MIPOLEHTHI, HUPPALMUOHAIBHOE YHMCIO, MHOXKECTBA PALMOHAIBHBIX U JIEWUCTBUTENIBHBIX YHCEN, MOIYJb
JIEUCTBUTEIILHOIO YUCIIA;

MPUMEHSATH IPOOH M TIPOIEHTHI JJIS PEIISHUS MPUKIIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciield 3HaHUN U
pEATbHOM )KU3HU;

MPUMEHSTh MPUOTMKEHHBIE BBIUYMCICHUS, TIPaBUJIa OKPYTJICHUS, MPUKUAKY W OIEHKY pe3yjbTara
BBIYHCIICHUI;

CBOOOZHO ONEPUPOBATH MOHATUEM: CTEMEHb C IEJNBIM TMOKAa3aTeIeM, HCIIOJIb30BAaTh MOIXOSIIYIO
dbopMy 3amuCcH TEUCTBUTEIBHBIX YHCEI JJISI PEIICHUs MPAKTUUECKHUX 3a/1a4 ¥ TIPE/ICTABIICHUS TaHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(METUUECKHII KOPEHb HATYPAJIbHOW CTEIICHU;

CBOOOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: Jorapu(m Ymcia, 1ecITUIHBIC U HATypadbHbIC JTOTapu(MBbI;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMHU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHUCIIOBOTO apTyMEHTa;

ONEpPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHUHYC M APKTAHIE€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHUS M HEPpaABEHCTBA:

CBOOOIHO OMEPUPOBATh TOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbLHBIC
YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;



NPUMEHSTHh Pa3IMYHbIE METOJbl PEIICHUS DPALMOHANBHBIX M JPOOHO-pAIllMOHAIBHBIX YPaBHEHHIA,
IPUMEHATh METOJ] UHTEPBAJIOB JAJISl PEIIECHUS] HEPAaBEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATHSMU: MHOTOWIEH OT OJHOW NEPEeMEHHOM, MHOTOWIEH C ILEeJIbIMU
K03 puLreHTaMy, KOPHH MHOTOWIEHA, NPUMEHSTH JCJICHHEe MHOTOYJICHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3aaay;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMHU: CHCTEMa JMHEWHBIX YpaBHEHUH, MaTpULia, ONpPENeIUTENb
MaTpuipl 2 X 2 W €ro reoMeTpUYEeCKUH CMBICI, HCIIOJIb30BaTh CBOMCTBA OmpeaenuTens 2 X 2 s
BBIUMCJIEHMSI €r0 3HAYEHHUS, NPUMEHATh ONPENCIUTENN JJI1 PEUICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICJIMPOBaTh pEAJbHbIE CUTYallUHW C IIOMOUIbI0 CHCTEMbl JIMHEMHBIX YpaBHEHUM, HCCIEI0BATh
IIOCTPOEHHBIE MOJIENIN C IIOMOLIbIO MATPHULL M ONPEAETUTENCH, HHTEPIPETUPOBATh MOJTYUYECHHBIH Pe3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHUs BbIPaKEHHUI;

BBINOJIHATh TPe0oOpa3oBaHUsl YHCIOBBIX BBIPAKCHUH, COJEPIKALIMX CTENEHH C PalMOHAIBHBIM
[I0Ka3aTeleM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJisl IpeoOpa3oBaHus Jorapu(pMUUECKUX BIPAXKEHUH;

CBOOOJTHO ONEpUpOBaTh MOHATUSAMHU: HppalMOHAIbHbIE, IOKa3aTeJIbHbIE M JOrapupmMUuecKue
YpaBHEHHUS, HAXOJUTh UX PEUICHMs C MOMOUIbIO PAaBHOCHUJIIBHBIX MEPEXOJI0B MM OCYIIECTBIISS NIPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYIIbI JUIsl IPeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPXKEHUI;

CBOOOJHO ONEpPUPOBATH IMOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSATh HEOOXOJUMbIe
(opMyJIbI JUIsl pELIEHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUI;

MOJICJIUPOBaTh pEANbHbIE CUTYallMd Ha S3bIKE aureOpbl, COCTABIATh BBIPAKEHUs, YPaBHEHUS,
HEpaBEHCTBA 110 YCJOBUIO 3a/1a4yM, HCCIIEIOBAaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM armapara
anreOpsbl.

DYyHKIUHA U TPaQUKH:

CBOOOJTHO ONEpUPOBaTh MOHATUSAMH: (YHKIHMS, CIIOCOObI 3ajaHus (YHKLHH, B3aUMHO OOpaTHbIE
(byHKINU, KOMITO3UIHS QYHKUIUH, TpaguK GYHKINH, BBIOJIHATH JJIEMEHTapHbIe TpeoO0pazoBaHus rpauKoB
byHKIIMI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JACTh ONPEIEICHHS] 1 MHOKECTBO 3HAUEHUN (PYHKIINU, HYJIN
(GYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: YETHBIE M HEUYETHbIE (DYHKIUM, Mepuoaudeckue (yHKIHH,
MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMbI 1 MUHUMYMbI (DyHKIIMH, HauOOJIbIlIee U HAUMEHbIIIEe
3HaueHue PYHKIMH Ha IPOMEXYTKE;

CBOOOJTHO ONEpUpPOBATh MOHATHAMMU: CTENEHHAas (PyHKIUS C HATYpaJbHBIM U LEJIbIM IOKa3aTeseM,
rpaduK CTENeHHOH (YHKIMU C HATypaJbHBIM M IEJBIM IOKa3aTeiaeM, rpaduk KOpHS N-OM CTENeHu Kak
GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBbIM MTOKa3aTelIeM;

ONEepUpPOBaTh MOHATHAMM: JIMHEWHas, KBaJpaTHuHas W JOpOOHO-TMHEHHAas (QYHKIIMH, BBIOJHATH
3JIEMEHTApPHOE MCCIIEeIOBAHNE U TOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO OTEPHUPOBATH MOHATUAMU: ITOKa3aTeNbHAs U Jorapudmuyeckas QyHKIMH, UX CBOHCTBA U
rpaduKu, UCIIOIB30BaTh UX IpadUKH [l pellIeHHs ypaBHEHHIA;

CBOOOJHO  OMEpUpPOBaTh  MOHATHSAMH: TPUTOHOMETPHYECKas  OKPYXKHOCTb,  OIpEIeNIeHHE
TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduKu GYHKIUHN JUI UCCIIEIOBAHUS IPOIIECCOB M 3aBUCUMOCTEH MTPH pEIIeHUH 33/1a4
U3 JpyTuxX Y4eOHBIX NPEJAMETOB M peallbHOW >KU3HHU, BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

Hauyana maTeMaTHuyecKkoro aHajmu3sa:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: apupMeTHUYECKast U TeoOMeTpUYecKas mporpeccus, 0ECKOHEYHO
yObIBaomIasi TeOMETpHUECKasi MPOrpeccusi, JIMHEHHBIN M 3KCIOHEHUMAIBHBIA POCT, (GOpPMya CIOKHBIX
IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;



MCII0JIb30BaTh IIPOIPECCUU JUIsl PELIEHMsI pEAJIbHBIX 3a]a4 IPUKJIaJHOTO XapaKTepa;

CcBOOOIHO OIIEPUPOBAThH MOHATUSAMMU: MTOCIIEI0BATEIBHOCTb, CIIOCOOBI 3a/1aHU [IOCIIEI0BATEIBHOCTEN,
MOHOTOHHBIE U OTPAHWYECHHBIE I1OCIIEIOBATEIBHOCTH, IIOHUMATh OCHOBBI 3apOXKICHUS MAaTEMATHYECKOTO
aHaM3a Kak aHajau3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: HENpPEPhIBHBIE (PYHKIUHM, TOUKH pa3pbiBa rpaduka (yHKIHH,
ACUMIITOTHI rpaduka PyHKIUH;

CBOOOJIHO OIEpHUPOBaTh IMOHATHEM: (DYHKIUS, HENpepblBHAs Ha OTpE3Ke, NMPHUMEHSATh CBOMCTBA
HETPEPHIBHBIX (DYHKIIMIA JJIs1 peIIeHus 3a/1a4;

CBOOOJTHO ONEpUPOBATh IMOHATUAMHU: NEpBas W BTOpas NPOHM3BOAHBIC (YHKIHMH, KacaTelbHas K
rpaduky QyHKIHH;

BBIYUCIIATh [IPOU3BO/IHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO M KOMIIO3ULUM ABYX (YHKLUH, 3HATh
IPOM3BOJIHBIC JIEMEHTAPHBIX (PYHKIINH;

UCTIOJIb30BaTh T€OMETPUYECCKHUIA U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pEILICHHS 3a/1a4.

MuoxecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEpPALlUU HaJl MHOKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar AJis ONMCAaHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUH,
IPU PEIICHUH 3a/]a4d U3 JPYTUX YYEOHbIX MIPEIMETOB;

CBOOOJTHO OIEpPUPOBATh IMOHATUSAMH: OINpEAEICHHUE, TEOpeMa, ypaBHEHHUE-CIEJICTBHE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K koHiy o0yuenus B 11 kiacce 00y4arouiuiics MoMy4YuT CieIyIOIIME IPeIMETHbIE PE3YyIbTaThl 10
OTJeNILHBIM TeMaM pabodeld mporpaMMbl y4eOHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOTO aHATN3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO ONIEPUPOBATh NOHATUSAMU: HATypajIbHOE U LEJI0€ YNCII0, MHOXKECTBA HaTYPaJIbHBIX U LIEJIBIX
YKcell, UCIO0Ib30BaTh MpU3HAKK JenumocTH 1enbix yrcen, HOJl u HOK HaTypasibHBIX umMcen i peleHus
3a/1a4, IPpUMEHTh anroput™ EBkinna;

CBOOOJTHO OIEPUPOBATH IOHATHEM OCTaTKa IO MOJYJIIO, 3alMChIBaTh HATypalbHblE YHCIA B
pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO OINEPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEll,
NPEJICTaBISITh KOMIUIEKCHBIE 4YHClIa B anredpandeckol M TPUTOHOMETpUUYECKOH (opmMe, BBINOJIHATH
apudMeTHUECKUe onepaly ¢ HUMU M U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsS M HEpABEHCTBA:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: HppalMOHANbHbIE, IOKa3aTeabHble M Jorapudmuyeckue
HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO0 PABHOCUIIBHBIX N1EPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelieHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJIHO ONEpPHPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, NMPHUMEHSATh HEOOXOMMBbIE
(dbopMyIIbI ISl pEHIeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOZHO ONEpUPOBAaTh TOHATHUAMU: CHCTEMAa U COBOKYMHOCTh YPAaBHEHMH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CHUCTEMBI W CHCTEMBI-CIIEJCTBUS, HAXOAWTh PEIIEHUS CHUCTEMBl M COBOKYIHOCTEH
palMOHATIBHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOrapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB;

pelaTh paloHaJIbHbIE, UPpaLMOHAIIbHBIE, [I0Ka3aTeNbHBbIE, JorapupmMuIecKue U
TPUTOHOMETPUUECKHUE YPAaBHEHHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TapaMeTphl;

NPUMEHSTh TIpaduyecKkue METOAbl JJIsi pPEeUIeHHs YpaBHEHHM M HEpaBEHCTB, a TaKKe 3ajad C
napaMeTpamy;

MOJICIUPOBaTh pEANbHbIE CUTYallMd Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U WX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIEA0BATh MOCTPOCHHBIE MOJEIH C HUCIIOIb30BAHUEM
anmnapara ajnreOpbl, HHTEPIIPETUPOBATH MOJYUYEHHBIN pe3ynbTar.

DyHKIUHA U IPaPUKH:

CTpOUTH IpaUKHW KOMIO3ULIMHU (YHKIHMHA C MOMOILIBIO 3JEMEHTAPHOTO HCCIIEIOBAaHUS M CBOWCTB
KOMIIO3ULUH IBYX (YHKLHUI;



CTPOUTH T€OMETPUUECKIE 00pa3bl YpaBHEHUI 1 HEPABEHCTB HAa KOOPIMHATHOMN TUIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUIECCKUX (PYHKITUH;

NPUMEHATHh QYHKITMH JJT1 MOJICITUPOBAHMS U MICCIICIOBAHMUS PEATBHBIX TPOIIECCOB.

Hauaja MmaTeMaTH4eCKOro aHaJIn3a:

UCIIOJIb30BaTh IPOU3BOIHYIO JUISI KCCIICIOBAHUS (PYHKITUM HA MOHOTOHHOCTH M SKCTPEMYMBI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIee 3HAUCHUS (DYHKIIUH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIB30BaTh MPOU3BOIHYIO ISl HAXO0XKICHUS HAWIYYIIETr0 PEUICHUs B MPUKJIATHBIX, B TOM YHUCIIE
COLMAIBHO-9KOHOMHYECKUX, 33/a4ax, JJIs ONpeIeNICHHs] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOTrO
dbopmyIoit wiu rpaduKom;

CBOOOJTHO OIEPHPOBATH TMOHITHUSMHU: IEPBOOOpa3Has, OINPEHSIEHHBIA HMHTETpall, HAXOJWUTh
NepBOOOPA3HBIC IIEMEHTAPHBIX (YHKIIMUA M BBIYUACIATH UHTErpal 1o (hopmyine Herorona-JleiOHua;

HAXOIWTh IJIOMIAJH IIOCKUX (UTYP B 00BEMBI TEJ ¢ TOMOIIBIO0 HHTETpAlIa;

UMETh TMPEACTABICHUE O MAaTeMaTHYeCKOM MOJICIMPOBAHUM Ha TIPUMEpPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHUI;

pemarh NpUKIaJHbIC 3a/1a4H, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKOTO U (PHU3UYECKOro XapaKTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHATN3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
MHOXecTBO 1eHICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuun u rpapuku. CreneHHas QyHKIMS ¢ 12 1
LeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHbie 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHUSI
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Iparkruueckue oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHanbHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUUecKre HEPaBeHCTBA
5) KomrnekcHele yncna 10 1
6 HatypanbHble u ensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAMOHATHHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N Jara
- Tema ypoka H3yYeHHsI
n/n
(m1an)

MHO)KGCTBO, onepanr Haa MHOXKXECTBAMHU U UX CBOMCTBa

Jara
U3ydeHus

(dpaxr)

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTejibHbIE

pecypchl

Huarpammel Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O allllapaTa IJis1 pCIICHUA

3
3aaq

4 Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUYIHBIE IPOOH,
MPOLICHTHI, OECKOHEYHBIE TIEPHUOIUUECKHUE TPOOHU

5 Panmonanshbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH,
MIPOLICHTHI, OECKOHEYHBIEC IEPHUOIUUECKHE TPOOHU

5 [Tpumenenue apobeii 1 MPOIEHTOB I PEIICHUs TIPUKIATHBIX
3a1a4

7 [Ipumenenue npoOeit U MPOLIEHTOB IS pEelIeHUs TPUKIIATHBIX
3aaq

8 JleiicTBuTENbHBIE Uncna. PalinoHanbHbIe U HPPALIMOHAIIbHBIE
qyciia

9 Apudmerndeckre onepannu ¢ 1eHCTBUTEIbHBIMU YUCIaAMH

10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €0 CBOMCTBA

1 [TpubnmxEHHBIE BBIYUCICHUS, TIPABUIIA OKPYTICHUS, TPUKUIKA U
OLICHKa pe3yJibTaTa BIYUCICHUIN

12 OCHOBHBIE METOIbI PEIIECHHUS LETbIX U APOOHO-pAITMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

13 OCHOBHBIE METOBI PEUICHUS IENBIX U IPOOHO-PAITMOHATILHBIX

YpPaBHEHU U HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS LCIIbIX U ,Z[pO6HO-paL[I/IOHaJIBHBIX

14 yYpaBHEHHI U HEPABEHCTB

15 MHorousness! OT OJHOM IEpEMEHHOM. JleJleHrne MHOro4IeHa Ha
MHOT'OWIEH C ocTaTkoM. Teopema besy

16 MHorouensl ¢ 1iensiMu ko3 durnnenramu. Teopema Buera

17 Pemrenne cucreM JTUHEHHBIX ypaBHEHUN

18 Pemienue cuctem JTMHEHHBIX ypaBHEHUM
Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTelb

19 MaTpHUILIbI 2X2, €r0 FeOMETPUUECKHUI CMBICI U CBOWCTBA;
BBIUMCIIEHUE €r0 3HAUEeHUs

20 Ornpenenurens MaTPUILLI 2X2, €T0 TEOMETPUIECKUN CMBICIT U
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUCHUS

21 [IpumMeHeHue onpenenuTeis A1 PeLIeHUs] CUCTEMbI JINHEHHbBIX
ypaBHEHUH

29 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH

23 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUI

24 KonrtponbHas pabora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA.
CucreMpl TMHENHBIX YpaBHEHUN"

o5 OyHKIMS, criocoOb! 3aaHus GyHKIMU. B3aumHo oOpaTHbIe
¢ynkumu. Kommnosunus ¢yHkmi

26 I'paduk pynkumu. dnemeHTapHble mpeodpa3oBanHus rpaduKoB
byHKIHII

97 OO6nacTh ornpeieneHuss © MHOXKECTBO 3HaueHuH pyHkuu. Hymm
¢yskuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

28 Yérnble u Heu€THbIe QpyHKIMH. [leproanueckue GyHKINU.

[IpoMexyTKH MOHOTOHHOCTU (HYHKIIUU




Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbomnbiee u

29
HauMEHblIee 3HaueHNe (YHKLIUHU Ha IPOMEKYTKE

30 Jlunelinas, KBagpaTU4Has U IpOOHO-TUHEWHAS QYHKIUU

31 DneMeHTapHOE Ucciel0BaHUE U TOCTPOEHUE rpa)uKOB 3TUX
byHKIMI

32 DneMeHTapHOE UCCIeI0BaHUE U MIOCTPOEHHUE IPauKOB 3TUX
byHKIUI

33 Crenens ¢ nenbM nokasaresneM. bunom Herorona

34 Crenens ¢ nenslM nokasareiaeMm. bunom Herorona

35 CrenenHas GyHKUUS C HATYypaJbHBIM U LIEJIbIM N0Ka3aTenem. Eé
CBOWCTBA U TpaduK

36 KonTponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpaduk"

37 ApudmeTrueckuil KOpeHb HaTypajIbHOW CTENEHH U €r0 CBOMCTBA

38 Apudmernueckuit KOpeHb HaTYpaJIbHOM CTENIEHH U ero CBOMCTBA

39 [TpeoOpa3oBaHus YNCIOBBIX BBEIPAKECHUH, COIEPIKAIINX CTETICHN U
KOpHHU

40 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUH, COIEPIKAIINX CTETICHH U
KOpHHU

41 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPKAIINX CTEIIEHN U
KOpHHU

4 Uppanmonansabie ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS
MppaIMOHATEHBIX YPaBHEHHH

43 Uppanmonansabie ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS
MppaIMOHATEHBIX YPaBHEHHUH

44 WppaunonansHblie ypaBHeHUS. OCHOBHbIE METOBI PEIICHUS

UppalMOHAIBHBIX YPaBHEHHH




PaBHOCUIBbHEIC nepexoabl B pCIICHUU UPPALMOHAJIbHBIX

45 .
ypaBHEHUH

46 PaBHOCHMIIBHBIE IEPEXObI B PELIEHUN UPPALIMOHAIBHBIX
YpaBHEHUU

47 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUN UPPALMOHAIBHBIX
YpaBHEHUI

48 PaBHOCUIIbHBIE IEPEXObl B PELICHUH UPPALIMOHAIBHBIX
ypaBHEHUH

49 CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHN KaK (YyHKIUU OOpaTHOMH
CTENEHU C HaTypaJIbHbIM [10Ka3aTeIeM

50 CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH Kak (GyHKIIMH 0OpaTHOM
CTEIEHH C HaTypaJbHbIM [10Ka3aTeleM

51 KonTponbras pabora: "CBoiicTBa U rpaduK KOpPHSI N-OW CTETICHH.
WppatmonansHble ypaBHeHUA"

52 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA

53 Crenens ¢ palMoOHaJIbHBIM NIOKA3aTENIEM U €€ CBOWCTBA

54 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA

55 IToka3zarenbHast QyHKIM, €€ cBOicTBa U rpaduk

56 Hcnonp3oBanue rpaduka QyHKINN AJI pELICHUs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMU A1 pELIeHUs] ypaBHEHUH

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHHUS
ITOKA3aTEIbHBIX YPaBHEHU I

59 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHHUS
ITOKA3aTEeJIbHBIX YPaBHEHU I

50 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHHUS

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ




Konrtponsnas padora: "[lokazatensHast pynkius. [TokazarenbHbie

61 |
ypaBHEHHUS

62 Jlorapudm uucna. CoiicTa jorapugpma

63 Jlorapudm yucna. CoiicTsa jorapudpma

64 Jlorapudm uucna. CoiicTa jorapugpma

65 JlecsaTUYHBIC U HATypaJIbHBIC JTOTapU(PMBbI

66 JlecATUYHBIC U HATypaAJIbHBIE JTOTapH(PMBI

67 [IpeobOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JOTapruPMbI

68 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(DMBI

69 [IpeobOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JOTapruPMbI

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK

71 Jlorapudmuueckas pynkuus, e€ cBoiicTBa u rpapuk

72 Hcnonp3oBanue rpaduka GyHKIMN A1 pEeLICHUsT YpaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIMU I peLIeHUs] ypaBHEHUH

74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS
Jorapu(pMUUECKUX ypaBHEHUN

75 Jlorapupmuueckue ypaBHeHusi. OCHOBHBIC METO/IbI PEIICHUS
Jorapu(PMUUECKUX YpaBHEHUI

76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

- PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JOTapUPMUIECKUX
ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JTOTapUPMUIECKUX
YpaBHEHUI

79 Kontponsnas padora: "Jlorapudpmuueckas pyHKIuUS.
Jlorapudmuueckue ypaBHeHUs"

80 CuHyc, KOCHHYC, TAHT'€HC M KOTAHT€HC YUCIOBOTO apryMeHTa




81 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC YHCJIOBOI0 apryMeHTa

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa

83 ApKcrHYyC, apKKOCHHYC U apKTaHTE€HC YMCIOBOTO apTryMEHTa

84 Tpuronomerpuueckas OKpy>KHOCTb, OIIPECTICHHIE
TPUTOHOMETPHUECKUX (DYHKIMHA YHCIOBOTO apryMeHTa

85 Tpuronomerpuueckast OKpyKHOCTb, OIIPE/ICICHHE
TPUTOHOMETPHYECKUX (DYHKIMI YHCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH

91 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHUH

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAXKEHUH

93 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH

94 Perienue TpUroHOMETPUUECKUX YpaBHEHUN

95 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUN

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

99 Perrenne TpUrOHOMETPUYECKUX YpaBHEHHHA

100 Pemenne TpUroHoMETpUUECKUX YpaBHEHUN

101 Kontponbras padota: "TpuronoMmeTpruieckue BhIPaKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHHS TIOCIEI0BATEILHOCTEH.

Meto MaTteMaTHYECKON MHYKIIMH




MOHOTOHHBIE U OIPAHUYEHHBIE NTOCIEA0OBATENBRHOCTH. MIcTOpHSs

103
aHaM3a 0ECKOHEYHO MaJlbIX

104 Apudmernueckas Iporpeccust

105 I'eomerpuueckas nmporpeccus

106 BeckoneuHo yOpIBaromast reOMETpUYECcKast IpOrpeccust

107 CyMMa GecKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON MTPOTPECCUH

108 JIMHENHBIN ¥ SKCIOHEHUMANIbHBIN pocT. Yucio e. Popmyiia
CJIO’KHBIX TPOLIEHTOB

109 JInHelnbIi U 3KcIOHeHIMAaNbHBIN pocT. Yucio e. opmyia
CJIO’KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NpOrpeccuu i PELICHUs peallbHbIX 3a/1a4
IIPUKIIQJHOTO XapakTepa

111 Kontponbnas padota: "[locinenoBarensHOCTH U iporpeccun”

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBa

113 Touka pa3pbiBa. AcUMNTOTHI IpaUKOB PyHKINH

114 CBoiicTBa (yHKIMI HETIPEPBIBHBIX Ha OTPE3KE

115 CaoiicTBa QyHKIUI HETPEPHIBHBIX HAa OTPE3KE

116 MeTtoa MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB

118 MeTto MHTEpPBaJIOB ISl pEIIEHNS HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JIJIs1 pEIIeHUs
3aja4

120 [IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUH JJIs1 pEIIeHUs
3aja4

121 [lepBast u BTOpast NpoU3BOIHbIE PYHKLIUU

122 Ompenenenne, TeOMETPUYECKUM CMBICI MIPOU3BOTHON

123 Omnpenenenue, GU3NUECKUI CMBICT TPOU3BOIHOM




124

VYpaBHeHHE KacaTenbHOU K TpapuKy QyHKIIMU

aBHCHHE KacaTeJIbHOH K rpaduk HKIIUU

125 0% eHue e

126 [Tpon3BoHBIE NIEMEHTAPHBIX (PYHKIUI

127 [Tpon3BoHBIC NIEMEHTAPHBIX (PYHKIUI

128 [Tpou3BomHast CyMMBI, IPOU3BEICHHS, YACTHOTO i KOMIIO3HIIUU
byHKIMI

129 [Tpon3BoiHAS CYMMBI, POU3BEACHHMSI, YACTHOTO M KOMITO3HUIIUN
byHKIUI

130 [Tpou3BomHasi CyMMBI, IPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HUIIUU
byHKIUI

131 Kontponbnas padota: "[IponsBoanas”

132 [ToBTOpeHME, 00001IIEHNE, cHCTeMaTH3alus 3HaHui: ""Y paBHeHus"

133 [ToBTOpenue, 06061eHne, cucTreMaTu3anus 3HaHui: "Oyakuun"

134 Hrorosast konTpobHAs paboTa

135 HToroBast KOHTpOJIbHASA paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUsT 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Hara JJIeKTPOHHbIE
Ne U3YYeHUs Hdara uudgposbie
n/n Tema ypoka (m1an) U3YYeHU s oOpa3oBaTe/ibHbIE
(akr) pecypcebi
1 [TpuMeHeHne NpOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U
JKCTPEMYMBI
9 [IpumeneHne TPON3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTH H
KCTPEMYMBI
3 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U
KCTPEMYMBI
4 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTh U
JKCTPEMYMBI
5 [Ipumenenue mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIUH HAa MOHOTOHHOCTD U
KCTPEMYMBI
5 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHNIO (DYHKIIMH HAa MOHOTOHHOCTh U
JKCTPEMYMBI
7 HaxosxneHne HauOobIIero 1 HAMMEHbIIETo 3HaYeHUsI HETPEPhIBHOM
(GyHKLINMU Ha OTpe3Ke
8 HaxoxneHnre HanboIbIIero 1 HaMMEHbILIEro 3HaYeHHs HETIPEPbIBHOM
(GYHKIIMM Ha OTpe3Ke
9 Haxoxxaenne HanOobIIero ¥ HAMMEHBIIET0 3HAYSHUsT HEPEPhIBHOM
(byHKINU Ha OTpe3Ke
10 HaxoxneHnre HanboIbIIero 1 HaMMEHbIEro 3HaYeHHs HETTPEPhIBHOM
(byHKINU Ha OTpe3Ke
11 HaxoxneHnre HanboIbIIero 1 HaMMEHbIIEro 3HaYeHHs HETTPEPbIBHOM

(GyHKIIMH Ha OTpE3Ke




Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM

12 (GyHKIMH Ha OTpe3Ke

13 [IpumeHeHre TPOU3BOTHON JTSI HAXOXKIACHHSI HAWTYYIIIETO PEIICHUS B
MIPUKITATHBIX 3a7a9ax

14 [TpumeHneHre MPOU3BOTHON I HAXOXKACHUS HAWTYYILero PeleHus B
MPUKIIAIHBIX 3a7auax

15 [IpumeHeHre TPOU3BOTHOM TSI ONIPEICIICHUSI CKOPOCTH M YCKOPCHUS
mpolecca, 3a1aHHOro GopMyJIoi Ui rpaduKomM

16 [IpumeHeHre TPOU3BOTHOM TSI ONIPEICIICHUSI CKOPOCTH M YCKOPCHUS
mporecca, 3aIaHHOT0 POPMYJIION HITH TpaduKOM

17 Komnosurmus ¢pyHKImii

18 Komrmozumus ¢pyHKIui

19 Komnosurmus ¢pyHKImii

20 I'eomeTrpuueckre oOpa3bl ypaBHEHHI Ha KOOPAMHATHOM MIIOCKOCTH

21 ['eomeTpuyeckue 00pa3bl ypaBHEHUH HA KOOPIUHATHOM MIOCKOCTH

22 Kontponbnas padota: "UccnenoBanue GyHKIHI ¢ TOMOIIBIO MPOU3BOTHOMN"

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpasuble anemeHTapHbIX (GyHKIUH. [IpaBuna HaxoxkaACHUS
epBOOOPA3HBIX

o5 [TepBooOpa3uble snemeHTapHbIX (GyHKIUH. [IpaBuia HaxoXkACHUS
MepBOOOPa3HBIX

26 Hurerpan. ['eomeTpuyeckuil CMbICT UHTETpaia

27 Brraucnenue onpenenénnoro uaTerpaia mo Gpopmyne Herotona-JleriOnura

28 Brruncnenue onpenenénroro naterpana mo gpopmyne Herotona-Jleitbnua

29 [TpuMmeHeHre HTETpalIa AT HaX0XICHUS TUIOMIAIeH TUIOCKUX (QUTYp

30 [Ipumenenne nHTErpana st HAXOKACHUSI 00bEMOB T€OMETPUIECKUX TEI

31 [Tpumeps pemennii nuddepeHInaTbHBIX YpaBHECHUI




32

[Tpumeps! perenunit uddepeHraaIbHbIX ypaBHEHUN

MaremaTtuueckoe MOACIINPOBAHUC PEAJIBHBIX IIPOUECCOB C IIOMOIIBIO

33 .
Qg depeHIraIbHbIX ypaBHEHUN

34 Kontponbnas padora: "[lepBoobpasznas u uHTETpan"

35 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduKu

36 Tpuronomerpudeckue GyHKIHUH, UX CBOMCTBA U TpadUKu

37 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpaduKu

38 Tpuronomerpuyeckue GyHKIHI, UX CBOWCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKINN, X CBOHCTBA U TpaduKu

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

44 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB

45 Penienne TpUroHOMETPUUECKUX HEPABEHCTB

46 Penienne TpUroHOMETPUUECKUX HEPABEHCTB

47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB

48 KonTtponbhas padora: "I'paduku TpuroHoMeTpudeckux (GpyHKIHiA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIIEHUS TIOKA3aTEIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIIEHUS T0KA3aTEIbHBIX HEPABEHCTB

o1 OcHOBHBIE METO/IbI PEIIEHUs TOKA3aTEIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEIICHUS TIOKA3aTEIbHBIX HEPABEHCTB




53

OCHOBHBIE METO/IbI peIIeHUs JToTapu(hMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pellIeHus JIorapu(pMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pelIeHUs JToTapu(hMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI peIIeHUs JToTapu(PMUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS] UPPALTMOHAIBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IbI PEIICHUS HPPAMOHATBHBIX HEPABEHCTB

61 I'paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX YPaBHEHUN

62 I'padmaeckne MeTOIbI peICHHUS HPPALIMOHAIBHBIX YPaBHEHHH

63 ['paduueckue MeTo bl peLIeHUs TOKa3aTeIbHbIX YpaBHEHUN

64 I'padmaeckne MeTOIbI pelIeHHS MTOKa3aTeIbHBIX HEPABEHCTB

65 I'padrueckue MeTo bl pelIeHns JorapuPpMUIECKIX YpaBHEHU N

66 I'paduaeckne MeTOBI peIeHHS JOTapUPMHIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHUs JOrapuPpMUUECKIX HEPABEHCTB

68 I'padmaeckre METOIBI pEeICHHS MTOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUNU

69 I'padmaeckre METOIBI pEeIICHHS MTOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

70 I'paduueckue MeTo bl pelieHHns MoKa3aTeabHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

7 ['padrueckue METOIBI PEIICHHUS TIOKA3aTENBHBIX U JIOTapUPMUUECKUX
HEPaBEHCTB

79 KonTponbnas pabota: "UppainmonanbHble, OKa3aTeIbHbBIE U
norapudmuyeckre HepaBeHcTBa"

73 KommuiekcHble uncna. Anrebpandeckas 1 TPUTOHOMETpHYECKask (pOpMbI

3aliuCu KOMIIJICKCHOT'O YHCJia




KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYEcKask pOpMbI

“ 3allUCH KOMIUIEKCHOTO YHCIIa

75 ApudmeTndeckne onepanuy ¢ KOMILTIEKCHBIMH YUCIIaAMU

76 Apudmerrdeckue onepanuy ¢ KOMIUIEKCHBIMHA YHCIaMU

7 N300pakeHne KOMIIEKCHBIX YMCE HAa KOOPAMHATHON INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCel Ha KOOPAUHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-0# cTeneHn U3 KOMIUIEKCHOTO YHCia

80 ®opmyna Myaspa. Kopau N-0i creneHy u3 KOMILIEKCHOTO YncIia

81 [IpuMeHeHre KOMIUIEKCHBIX YHCEeN IS PeleHus (GU3NIECKUX H
TreOMETPHUYECKUX 33a4

82 KoHTtposbhas padorta: "KommiiekcHbie uncia"

83 HatypanbHble u nienbie grncia

84 HarypanbHble u nensie yucna

85 [TpruMeHeHNe NPU3HAKOB I€TMMOCTH 1IEIIbIX YUCEI

86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI

87 [Tpumenenne npusHakoB aeaumocty nensix yucen: HO n HOK

88 [Tpumenenne npuszHakoB Aenumoctu nensix yucen: HOJl u HOK

89 [TprMeHeHre NPU3HAKOB JIEIMMOCTH IIEJIBIX YUCEI: OCTATKH 110 MOJIYJIIO

90 [TpumMeHeHre TPU3HAKOB ICTMMOCTH EITBIX YUCEI: OCTATKH 110 MOJIYIIO

o1 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJNbIX YUCell: alroput™ EBknnaa ns
pelIeHus 3a1a4 B IIeIbIX YUCIax

92 KonTponbhas pabota: "Teopus nensix uncen"

93 Cucrtema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHbBIE CUCTEMBI U CHCTEMBI-
CIICAICTBUS

94 Cucrtema u COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHbBIE CUCTEMBI U CHCTEMBI-

CIICACTBUA




OCHOBHBIC MCTOJbI pCIICHUA CUCTCM U COBOKyHHOCTCfI panuOHaJIbHBIX

95 .
ypaBHEHUH

96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH MPPALMOHATIBHBIX
YpaBHEHU I

97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTeIbHbIX
ypaBHEHU M

98 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

99 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHU I

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYIHOCTEH JIorapu(pMU4EeCKUX
ypaBHEHUU
[IpumeHeHne cucTeM K pelIeHUI0 MaTeEMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTe HayKu U peanbHOM )KU3HU, HHTEPIpETaIs
IIOJIyYEHHBIX PE3yJIbTaTOB
[IpumeHneHue cucTeM K pelieHHI0 MaTeMaTHYEeCKUX 3a/1a4 U 3a/1a4 U3

102 Pa3IUYHbBIX 00J1aCTe HayKu U pealbHOM KU3HU, HHTEPIIPETALINS
MOJTyYE€HHBIX PE3yJIbTaTOB
ITpuMeHeHrEe HEPABEHCTB K PEIICHNUI0 MaTEMaTHUECKHX 3aJa4d U 3a]a4 U3

103 pa3nuyHBIX 00JacTeil HAYKN U PeaTbHOM KU3HHU, HHTEPIPETAINS
MOJTyYEHHBIX Pe3yJIbTaTOB

104 KonTtponbHas padora: "CrucremMbl palliOHAIbHBIX, UPPALMOHATBHBIX
NoKa3aTeIbHbIX U JIorapu(MUUYECKUX yYpaBHEHUH"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PannonanbHbIe HEpaBEHCTBaA € TapaMeTpaMu

107 PanronaneHbIE CUCTEMBI ¢ TapaMETPAMH

108 WppanuonansHble ypaBHEHUs, HEPABEHCTBA C MapaMeTpamMu

109 HppanrioHanbHbIe CUCTEMBI € TTapaMeTpamMu




110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu

111 ITokazaTenbHBIE CUCTEMBI C TTApaMETPaAMHU

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu

113 Jlorapugpmuueckue CUCTEMbI ¢ TapaMeTpamMu

114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpaMu

115 TpuroHomeTpruuecKue HEPABEHCTBA C ITapaMeTpaMu

116 TpuronomeTpudecKue CUCTEMBI ¢ TTapaMeTpamMu

117 [TocTpoeHwme 1 UCCIIEIOBAaHHE MATEMATHYSCKUX MOJIEIICH peaTbHbIX
CUTyalui C IOMOLIBIO YPABHEHUN € ITapaMEeTPaMH

118 [TocTpoeHure u uccaeI0BaHNEe MAaTEMAaTHYECKUX MOJIEIICH peabHbIX
CUTYallUi C OMOIIBIO CUCTEM YPaBHEHHH ¢ apaMeTpamu

119 [TocTpoeHwre 1 UCCIIEIOBAaHHE MATEMATHYSCKUX MOJIEIICH peaTbHbIX
CUTYallUi C OMOIIBIO CUCTEM YPaBHEHHH ¢ TapaMeTpamMu

120 Kontponbnas padota: "3agauu ¢ mapamerpamu’

121 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpeHnue, 060061mIeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

123 [ToBTOpeHue, 06001IeHNEe, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHEHU"

124 [ToBTOpenue, o6obIeHne, cucTeMaTu3aius 3Hanuii: "HepaBencTsa"

125 [ToBTOpenue, 06061meHne, cucTreMaTu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHME, 0000mEeHNe, cucTeMaTH3aIus 3Hanui: "HepaBencTra"

127 [ToBTOpenwue, 0600IeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BogHas u e€
npuMeHeHue"

128 [ToBTOpenue, 0600meHne, cucreMaTu3anus 3Hanui: "[IponsBoanas u e€
npumMeHeHue"

129 [ToBTOpenue, 0600eHNE, cucTeMaTH3anus 3Hanui: "[Ipon3BogHas u e€

npuMeHeHue"




[ToBTOpenue, o6o0IIEeHNE, CUCTEMATH3AIMS 3HAHUHA:

"NuTerpai u ero

130 ;

PUMEHEHHUE
131 [ToBTOpenue, 06o0IIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpEeHmE, 0000IIEHUE, CHCTeMaTH3alusl 3HaHui: "DyHKIN"
133 [ToBTOpenue, 06o0mIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpoIbHAs paboTa
135 Hroroas xouTpoasHas pabora
136 IToBTOpEHME, 0000IICHUE, CHCTEMATHU3aIIHMsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOTO aHAlIn3a, TeoMeTpus. Anredpa 1 Havana
MaTeMaTudeckoro ananmsa, 10-11 kmacc/ Anumos L. A. Konsrun FO.M., TkaueBa M.B.,
®enoposa H.E. u npyrue, Axiinoneproe obmectBo «M3narensctBo «IIpocBenienney (6a30BbIit
1 yrayOJeHHBIN YPOBHH)

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

MaremaTuka: anredpa 1 Hayaja MaTeMaTHYeCKOTro aHaiu3a, reomeTpus. Anrebpa u Havana
MaTeMaThyeckoro ananusa (B 2 yactsax), 10 kimacc/ Yacts 1: Mopakosud A.T'., Cemenos I1.B.;
Yactp 2: Mopakosuu A.I'. u npyrue; noa peaakuueit Mopakosuya A.I'., O61iecTBo ¢
orpannyeHHoi orBeTcTBeHHOCTHIO « IOl MHEMO3NHA»

* Maremaruka: anreOpa U Hadyajla MAaTEMaTUYECKOT0 aHalin3a, reoMeTpusi. Airedpa u Havana
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 11 kiacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosua A.I'. u apyrue; nox penaknueir Mopakosuua A.I"., ObmiecTBo ¢
orpannyeHHoi orBeTcTBeHHOCTHIO « IOl MHEMO3NHA»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/mr-matematika/
https://content.edsoo.ru/lab/subject/3/
https://content.edsoo.ru/lab/subject/7/






