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HOACHUTEJIBHAS 3AIINCKA

VYuebHsblil Kype «Anredpa W Hayajla MaTEMaTUYECKOTO aHaJIM3ay SIBJISETCS OJHUM U3 Haubolee
3HaYMMBIX B TIpOrpaMMe cpenHero ooOmiero o0Opa3oBaHUs, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3zy A M3Y4EHHUS BCEX ECTECTBEHHO-HAy4HBIX KypCOB, a C
IpYyroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE OOy4aromuXcs Ha YPOBHE,
HEOOXOMMOM JUIsI OCBOCHHUSI MH(POPMATUKHU, OOIIECTBO3HAHMUS, MCTOPUH, CIOBECHOCTH M JPYTHX
JIMCUUIUIAH. B paMKkax 1aHHOTO y4eOHOTOo Kypca 00yJaromuecs OBIaJIeBal0T YHUBEPCATIHHBIM S3IKOM
COBPEMEHHOW HayKH, KOTOpasi GOPMYIUPYET CBOU TOCTHXKEHHUSI B MaTEMaTHYECKOH (popme.

VY4eOHbIii Kypc anreOppl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHH, OHOJIOTHUH, MOHMUMAHUS OCHOBHBIX TEH/ICHIIUHA
pa3BUTHS SKOHOMHUKHA M OOLIECTBEHHOW JKHM3HM, TO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIIONB30BaTh MX [UIA JAJbHEHIIEro
o0Opa3oBaHusl ¥ B TIOBCEAHEBHOW JXU3HU. B TO e Bpemsi oBiazeHHWe aOCTPAaKTHBIMH U JIOTHYECKH
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl M MaTeMaTHYeCKOTO aHalu3a pa3BUBACT YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh MCTHHHOCTD, JIOKA3bIBATh YTBEPXKIACHUS C TOMOIIBI0 MHIYKIUU U
paccykJatb JIENyKTHBHO, HCIOJIB30BaTh OOOOIIEHNEe ¥ KOHKPETHU3alnio, aOCTparnpoBaHue U
aHaJOTHI0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xome wu3ydeHms ydeOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYeCKOrO aHalIN3a
oOydJaromuecs oJy9aroT HOBBIH OIBIT PEHICHHUS MPHUKIIAIHBIX 3a/1a4, CAMOCTOSTEIIFHOTO MTOCTPOCHHS
MaTeMaTHYECKUX MOJIENIEH peabHBIX CUTYAIMi, MHTEPIPETAINH TTOTyYeHHBIX PEIIeHUH, 3HAKOMSITCS
C TpUMepaMHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE W UCKYCCTBE, C BBLAAIOIITMICS
MaTeMaTUYECKUMU OTKPBITHSIMU U HX aBTOPaAMHU.

VY4eOHbI Kypc oONagaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM  IMOTCHIIMAJIOM, KOTOPBIH
peanu3yeTcss Kak dYepe3 ydueOHBI MaTepuay, CrocoOCTBYIOMUA (OPMHUPOBAHHUIO HAYYHOTO
MHPOBO33PEHHsI, TaK M 4epe3 crnenuduKy y4eOHOU ACSITEIBHOCTH, TPEOYIOIMEH MPOI0DKUTEIBHOM
KOHIICHTPAIIM! BHUMAaHUS, CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a ITOJyYCHHBIN
pe3yibTar.

B ocHoBe Meromukum oOydeHHs anreOpe W HadajlaM MAaTEeMaTHYecKOro aHain3a JISKUT
JESTEITbHOCTHBIN MIPUHIIUT 00ydEeHHUSI.

B crpykType ydeOHOro Kypca «AnreOpa M Havajga MaTEMaTHYECKOTO aHAIN3a» BBIICICHBI
CIICAYIOIINE COJIEPIKATEITBLHO-METOANYCCKHE JTHHUN: «YKcna U BEIYUCIICHUs Y, «DYyHKIIUU U TpaduKny,
«YpaBHEHUs U HepaBeHCTBa», «Havyanma maremarndeckoro aHanmsa», «MHOKECTBa W JIoruKay. Bce
OCHOBHBIE COJICP)KATECILHO-METOAMYCCKHE JIMHUU U3YYalOTCs Ha MPOTSDKEHUH JBYX JIET OOydCHHUsT Ha
YPOBHE CpEIHEro O0OIero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS JPyr Jpyra M IOCTEIIEHHO
HACBHIIIAACh HOBBIMH TeMaMU M pasznesnaMu. JlaHHBIA y4eOHBIH Kypc SIBISICTCS WHTETPATHBHBIM,
MOCKOJIBKY OOBEIMHSCT B ceOe COJepKaHWE HECKOJIbKUX MAaTEeMAaTUYEeCKUX JUCIMIUINH, TAaKUX Kak
anreOpa, TPUTOHOMETpPHUS, MAaTEeMaTHUECKUI aHaIM3, TEOPUS MHOXKECTB, MareMaTH4yecKas JIOTHKa U
npyrue. [To Mepe Toro kak oOydaroliuecs OBIIAJCBAOT BCE 0oJiee NIMPOKHMM MATEMAaTHYCCKUM
afnmaparoM, y HHUX TIOCJIEJOBaTeNbHO (OPMHUpPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTUYECKYI0 MOJICNIb pPEalbHOW CHUTYyallud, TMPUMEHSATh 3HAHWS, IOJIyYCHHBIC TPU H3YYCHUHU
y4eOHOTrO Kypca, Ul pelIeHHs CaMOCTOSATENBHO C(HOPMYTUPOBAHHOW MaTEeMAaTHYECKOH 3aaadd, a
3aTeM MHTEPIPETUPOBATh CBOM OTBET.

ConepkaTennbHO-MeTOqMUEeCKast JTUHHUS «YKcna W BBIYMCICHUS» 3aBepinaeT (GopMuUpoBaHHE
HaBBIKOB HCIOJb30BAaHHS JCHCTBUTENBHBIX YHCEN, KOTOpoe OBUIO HAayaTo Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpenmHero oOmiero oOpas3oBaHus 0c000€ BHUMaHUE YIENSIETCS
(OPMUPOBAHHIO HABBIKOB PAIMOHAIBHBIX BBIYMCIICHUH, BKIIOUYAIOMIUX B CceOS HCIIOJIb30BaHHUEC
pa3u4HbIX (HOPM 3aMUCH YUCIIa, YMEHUE JINaTh NPUKUIKY, BBITIOJHATH PUOIKEHHBIC BEIUUCIICHUS,
OIICHUBATh YKCJIOBBIC BBIPAXKCHHUS, pabOTaTh C MaTeMaTHYECKMMH KOHCTAaHTaMH. 3HAKOMBIC



o0yJaromuMcsi MHOXECTBA HATypaJbHBIX, IIENbIX, PAUOHAIBHBIX W JICHCTBUTENBHBIX YHCEN
JOTIOJIHSAKOTCS. MHOKECTBOM KOMIUIEKCHBIX YHCEl. B KaXIOM M3 3THX MHOKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIEIU(PHUECKIE 3a7aull U OTEepaLuu: JeJICHHE Hales0, ONePUPOBAHUE OCTATKAMH
Ha MHOXXECTBE WEJBIX YHCEN, OCOObIC CBOMCTBA pAIMOHAIBHBIX W HMPPALUOHAIBHBIX YHCET,
apu(pMeTHYECKHE OIepaluy, a TaKKe HU3BJICUCHHE KOPHS HATypaJbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4HcCell. biaromaps mocienoBaTelbHOMY PACIIMPEHUIO Kpyra MCIOJIB3YyEMBIX 4YUCET U
3HaKOMCTBY C BO3MOKHOCTSIMH WX HPHUMEHEHHs Il PEHICHUS Pa3INyYHBIX 33a1ad (OpMHUpPYeTCs
IIPEACTABICHUE O €JUHCTBE MAaTEMATHKU KaK HAayKH M €€ pOJIM B IOCTPOCHHM MOJENEW pearbHOro
MHpa, LIUPOKO UCIIOIb3YIOTCA 0000I11€HNE U KOHKPETU3aLHSL.

JIunus «YpaBHEHUS U HEPABEHCTBa» peallu3yeTcsl Ha MPOTSHKEHUH BCEro oOydyeHHUsl Ha YpOBHE
cpeanero o0miero oOpa3oBaHus, MOCKOJIBKY B KaI0M pazzene [IporpaMMbl MpeqycCMOTPEHO pelieHne
COOTBETCTBYIOIIMX 33/1a4. B pe3ynbTare 00ydarommecs OBIaA€BaOT pa3IuYHbBIMU METOJaMH PEIICHUS
paloHaIbHBIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX, JOrapU(PMHUUECKUX U TPUTOHOMETPUUYECKHX
YPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TAKXKeE 3a/]ad, COJAEpKalux napamerpsl. [losrydeHHbIE yMEHMs
IIUPOKO HCIOJIB3YIOTCS MPU HCCIENOBAaHUU (DYHKUMHM C MOMOLIBIO NPOU3BOAHOM, HPU pPELICHUH
MPUKIAJHBIX 3a/ad W 33/7a4 Ha HAXOXKJICHHE HAuOOJIbIIMX W HAWMEHBIIMX 3HAYEHUH (QYHKLHU.
JlaHHast cofepkaTenbHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMUPOBaAHHE YMEHUN BBITIOJIHATH PACUETHI
no ¢opmynaaMm, MOpeoOpa3oBaHUS pPALMOHAIBHBIX, HWPPAUUOHAIBHBIX W TPUTOHOMETPUUYECKUX
BBIPQKEHUH, a TaKKe BBIPAXKEHUH, COJCp)KAIUX CTENeHW W JjorapudMmbl. braromaps u3ydeHUio
anredpanveckoro MaTepuaina IpOUCXOAUT JajbHelllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST oOydaromuxcs, (OPMHUPYIOTCS HABBIKM JAEIYKTUBHBIX pacCyXIeHHH, paboThl cC
CHUMBOJIBHBIMH (pOpMaMH, MpeICTaBICHHs] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIE€ PAaBEHCTB U
HepaBeHCTB. AnreOpa mpemiaraeT 3¢QQGEeKTUBHbIE WHCTPYMEHTHI [UISl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISIIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK s13bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKUUM W TpaduKW» TECHO TMeperieTaercs ¢
IPYTMMHU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 33/aéT IMOCIEN0BaTeNbHOCTD
M3y4deHuss  Marepuana.  V3ydeHwe  CTENEeHHOW,  TOKa3aTeNbHOW,  JiorapudMUUYECKOH |
TPUTOHOMETPUYECKUX (GYHKIUI, UX CBOWCTB W TrpadMKOB, MCIOJIb30BaHHWE (DYHKIMM A pelieHus
3a/a4 U3 APYrux y4eOHBIX MPEeIMETOB U PeabHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHUYeCKUM
aHaJIM30M, TaK U C pelICHHEeM YpaBHEHUU M HepaBeHCTB. [Ipu 3ToM 060JjblIOe BHUMaHUE YIENSIETCS
(hOopMHUPOBAHHIO yYMEHHUS BBIpaXaTh (OpMYyIaMH 3aBHCHUMOCTH MEX]y Pa3IU4YHbIMU BEIUYMHAMH,
UCCIIeIOBATh MOJy4YeHHbIE (YHKIIMH, CTPOUTH UX rpaduku. Marepuan 3Toi cojaep:kaTeabHON JTUHUU
HalleJIeH Ha pPa3BUTHE YMEHHMM W HAaBBIKOB, IO3BOJISIOIIMX BBIPAXaTh 3aBUCHUMOCTU MEXIY
BETMYMHAMU B pa3IU4HON (opMe: aHaIUTUYECKOH, rpaduueckoil u cinoBecHol. Ero usyuenue
CHOCOOCTBYET Pa3BUTHIO aJrOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTH K 0000IIeHHI0 U
KOHKPETHU3allU1, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHass suHHuS «Hauvana MareMaTnyeckoro aHanu3a» IO3BOJSET CYLIECTBEHHO
pacIIUpPUTh KPYT KaKk MaTeMaTHYECKUX, TaK M MPUKIIAJHBIX 3a/1a4, TOCTYMHBIX 00y4YaroIUMCsl, TaK KaK
y HUX TMOSIBISIETCS BO3MOXHOCTh CTPOUTDH TpadUKU CIOKHBIX (DYHKIUI, ONPENeNnsTh UX HauOoJIbIIne
W HaUMEHbBIINE 3HAYCHUs, BBIYUCIATH IUIOMAId (GUTYyp U OOBEMBI Tel, HAaXOOUTh CKOPOCTU U
yCKOpeHus InpoueccoB. JlaHHas conepKaTelbHas TMHUS OTKPBIBAET HOBBIE BO3MO>KHOCTH IIOCTPOEHUS
MAaTeMaTHYECKUX MOJIEJEH pealbHbIX CHUTyalluid, MO3BOJSET HAXOJUTh HAWIyyllee pEIICHHE B
INPUKIAJHBIX, B TOM UHCJIE COLHMAJIbHO-D)KOHOMHUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOTO aHaliM3a CIOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO, (HOPMANbHO-JIOTHYECKOTO W
KpEaTHUBHOTO MBIIUICHUs, ((POPMUPOBAHUIO YMEHUI Paclio3HaBATh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B
HayKe, TEeXHHKEe M HcKyccTBe. OOydaronuecs y3HaIOT O BBIJAIOIIMXCS PE3yJbTaTax, MOJyYeHHBIX B
XOJIe pa3BUTH MaTeMaTUKU KaK HayKH, U 00 UX aBTOpax.

CogepxartenpHO-MeTOAMYECKasT TUHUS «MHOXKECTBa M JIOTHKA» BKJIIOYAeT B CEOSI DIIEMEHTHI
TEOPUHU MHOXECTB M MaTEMaTHYECKON JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE IIPEICTABICHHUS



MIPOHU3BIBAIOT BECh KypC MIKOJIHHOW MAaTeMaTWKW W TpeyiaraloT Hamboliee YHUBEPCAIBHBIN SI3BIK,
OOBEMHSIONMMI BCE pa3felbl MaTeMaTUKU U e TMPUIOKEHUH, OHH CBS3BIBAIOT pPa3HbBIC
MaTeMaTH4eCKUe JUCHUIUIMHBI M HMX MPUIOKEHUS B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXHOCTh ~ OOy4aromiemycss MOHHMAaTh TEOPETHUKO-MHOXKECTBEHHBIH  SI3bIK  COBPEMEHHOM
MaTeMaTHUKd U HCIOJIb30BaTh €ro JJis BBIPAXKEHUS CBOUX MBICIEH. [[pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTUK{ KaK HAyKH CJEeIyeT MPU3HATh CBOWCTBEHHYIO €if CTPOrocTh 0OOCHOBAHHIA U CIICOBAHUE
OTpeIeIEHHBIM TTpaBUIaM MOCTPOEHUS JT0KA3aTEIbCTB. 3HAKOMCTBO C AJIEMEHTAMH MaTeMaTH4eCKON
JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBINIJICHUSI OOY4YaIOIMMUXCs, MO3BOJSET UM CTPOUTH
CBOM PACCyXJICHUS Ha OCHOBE JIOTHYCCKUX MPABUI, (POPMHUPYET HABBIKA KPUTHICCKOTO MBIIUICHHUS.

B yueOGHOM Kypce «AnreOpa W Hadajga MAaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOTO MOJICIIMPOBAHMSI, KOTOPBIE MPH3BAaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUSI MOJIENIEH peajbHBIX CUTYaIlud, HMCCIEAOBAHUS STUX MOJENCH C TOMOIIBIO ammapara
anreOpsl U MaTEMaTUYECKOTO aHallU3a, WHTEPIPETAIUA TOJYyYEHHBIX pe3yabTaToB. Takue 3amaHus
BIUIETEHBI B KaXbI M3 Pa3eiOB IPOrPaMMBbI, MIOCKOJIBKY BECh MaTepHay Y4eOHOr0 Kypca IIUPOKO
WCIIONB3YETCsl JUIsl pelIeHUs MPUKIAIHBIX 3anad. [Ipu permeHun peanbHBIX MPAKTHYECKUX 3a7a4
oOyuarouiyecsi  pa3BUBalOT  HaOJIOJIATEIbHOCTD, YyMEHHE  HaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIIOJIb30BAaTh AHAJIOTHIO, 0000IaTh M  KOHKPETU3HpPOBAaTh MpoOJIeMy.
JlesiTenbHOCTH 110 (POPMHPOBAHUIO HABHIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPTaHU3YeTCS B MPOIECCE
M3YYEHHUS BCEX TeM yueOHOTro Kypca «Ayiredpa U Hayana MaTeMaTHYeCKOTO aHAIH3ay.

Ha usydenune yueOHOTO Kypca «AnreOpa M Hadajga MaTEMaTHYECKOTO aHaJIn3a» OTBOIUTCS 272
gaca: B 10 kiacce — 136 ygacoB (4 ydaca B Henmeno), B 11 kmacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS
Panmonaneupie uncna. OOBIKHOBEHHBIC M JCCATUYHBIC ApPOOW, MPOLEHTHI, OECKOHEYHBIE

nepuoandeckue Apodu. Ilpumenenune apoOeil W MPOLEHTOB Ui pPEIICHUS MPUKIATHBIX 3a71ad M3
Pa3IMYHBIX OTPACIEN 3HAHUU U PeajbHOW KU3HU.

JleiicTBuTenpHble uucia. PanuoHanbHble W HMppalMOHANbHbIE YHcTIa. ApUPMETHYECKHE
OoInepalud C JCUCTBUTENBHBIMU YHCIaMU. MOIylib JEWCTBUTEIIBHOTO YHCJIA W €ro CBOMCTBA.
[TpuGnmkEHHBIC BEIYMCIICHUS, TPABUIIA OKPYTIICHHUS, IPUKUIKA U OLIEHKA Pe3yJabTaTa BEIYUCICHHH.

Crenenp ¢ uenbiM nokaszateneM. bunom Hbrotona. Mcmosib3oBaHue mnoaxonsiie (Gpopmbl
3aMyucy JEMCTBUTENbHBIX YNCEN JUISl PEIIeHUs] IPAKTUYECKUX 3a/a4 U [IPEJICTaBICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHp C palMOHANBHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JAEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uncmna. CoiictBa jorapupma. JleciTHUHBIEC U HATypaJIbHBIC JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb  YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHC TBa.

OcCHOBHBIE METOJbI PEIICHUS! LENbIX U JAPOOHO-PALMOHAIBHBIX YpPaBHEHHH M HEpPaBEHCTB.
MHorouneHsl OT OJHOW MepeMeHHOW. JlelieHne MHOrouwjieHa Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorounens ¢ neasiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaunonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEHIECHUS NTOKA3ATEIbHBIX YPAaBHEHUM.

[IpeoOpazoBaHue BBIpKEHUN, COACPKAIINX JIOTAPH (DMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI pEIIeHUS Jorapu(PMUUECKUX YpaBHEHUH.

OcHoBHble  TpuUroHometrpuueckue  (opmynsl.  IlpeobpazoBanue  TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYeCKUX ypaBHEHUM.

Pemienne cucteM JIMHEHHBIX YypaBHEHUW. MaTpuia CHCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUYECKUN CMBICI U CBOMCTBA, BBIYKMCIICHUE €TI0 3HAUYCHMS,
MIPUMEHEHHE OIPENCIIUTENS Il PElICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUU. PemieHue nmpukiagaHbIxX
3a/1a4 ¢ MOMOIIbIO CUCTEMBI JUHEHHBIX ypaBHEHM. MccnenoBanre nocTpOeHHOM MO € TOMOIIBIO
MAaTpULl U ONPEIETUTEICH.

[lTocTpoeHre MaTeMaTUYECKUX MOJENIECH pEaTbHOM CUTyallMM C [OMOIIbK) YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHU M HEPABEHCTB K PELICHUI0 MATEMAaTHUYECKHUX 3a/1ay U 3a/ad U3
Pa3IMYHBIX 00JaCTel HAYKH U PEaIbHOM JKU3HH.

DyHKUUH U TPapuKU

OyHKIMA, cnocoosl 3aganus GyHkuuu. Bzaumuo obpatHbie pyHkuuu. Komnosuus QyHKIu.
I'padux GpyHKIMHM. DIeMeHTapHble TpeoOpa3oBaHus rpaguKoB GyHKIUH.

OOGnacte ompeseneHuss U MHOXeCTBO 3HadeHMH ¢yHkuuu. Hynmu ¢ynkuuu. IlpomexyTtku
3HaKonocTostHcTBA. UérHble W Heu€THble (QyHKiuH. Ilepuonmveckue ¢ynkuuu. Ilpomexyrku
MOHOTOHHOCTH (yHKIMHU. MakcUMyMbl M MUHMUMYMbI GyHKIuU. HaumbGonbliee M HauMeHbIee
3Ha4YeHUs (PYHKIIUH Ha IPOMEXKYTKE.

JIvuHeiiHas, KBajgpaTHYHAs M JpOOHO-TMHEWHas (QyHKIMM. DJIeMEHTapHOE HCCIEIOBaHHE U
MOCTPOEHHE UX I'PapUKOB.

Crenennas (yHKIMS ¢ HaTypaJbHBIM U LIENbIM Moka3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa
U TpaduK KOpHs N-0¥ cTeneHy Kak (yHKIUU OOpaTHOW CTETIEHHU C HATypaJIbHBIM ITOKa3aTeNeM.



[TokazatenpHast u Jorapudmuyeckas (yHKIUH, MX CBOMCTBa W rpaduku. Mcmomnb3oBanue
rpaduKoB QYHKIUH U1 pelICHHUs ypaBHEHUH.

Tpuronomerpuieckass OKpyXHOCTb, ONpPECTICHHE TPUTOHOMETPUYECKUX (YHKIHI YHCIOBOTO
apryMeHra.

@OyHKIIMOHANBHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax U sBieHUsAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCJIENOBaTEIbHOCTEH. MeToJ MaTeMaTHYeCKOMH
UHAYKIMA. MOHOTOHHBIE M OIPaHUYEHHbIE TOCJIENO0BAaTEIbHOCTH. VcTopus BO3HHUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudpmernueckas ¥ reoMeTpuUecKass Iporpeccuu. beckoHedHO yObIBaromias reoMeTpryuecKast
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKOW mporpeccud. JIMHEWHBIA U
SKCIOHEHIMANBHBIN pocT. Yucino e. @opmyina clokKHbIX MPoLeHToB. Vcnoab30BaHue NPOrpeccuu s
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIMKM M UX cBOWcTBAa. TOUKHM pa3pbiBa. ACUMITOTHI I'pauKOB (YHKIIHM.
CpoiictBa (yHKIMII HENpepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBAJIOB JJsl pPEUICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIMM JUIsl pelIeHUs 3a/1a4.

[lepBass u BTOpas mpowusBoaHbIe (QyHKIUU. OmpeneneHne, reOMETPUUYECKUN W (HU3UIECKUN
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonHbie snemMeHTapHBIX (yHKIUH. [Ipou3BogHAas CyMMBbI, MPOU3BEIEHMS, YACTHOIO H
KOMITO3UIIUN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, Omepaluud HajJ MHOXKECTBaMHU W WX cBoMcTBa. Jluarpammel Oilniepa—BenHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO almapara Ul ONMCAHUS PealbHbIX IPOLECCOB U SBICHUM,
IIPU PELICHUN 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE, JOKA3aTelbCTBO,
PaBHOCHJIBHBIC YPABHEHUS.

11 KUIACC

Yucia 1 BBIYUCICHHUSA

Hatypanbnbie u nensie uncna. [IpuMenenue npru3HakoB AETUMOCTH LENbIX YHCEN, HAUOOBIINMA
obmuii nenmurens (mamee — HOJl) m namMmenbmiee obmiee kpatHoe (manee — HOK), ocraTkoB 1o
MoyIto, anroputMa EBkiuaa 1uis pemieHus 3a1au B LebIX Ynuciax.

KowmmnekcHsie yncna. Anredpanyeckas U TpUroHoMeTpudeckass (OpPMBI 3aMUCH KOMIUIEKCHOTO
yrcna. ApudmMernyeckue ornepamnu ¢ KOMIUIEKCHBIMU 4uciiaMu. M300paskeHne KOMIUIEKCHBIX YHUCell
Ha KoopauHaTHOW minockoctu. Dopmyna Myaspa. KopHu n-oil cTeneHu u3 KOMILJIEKCHOTO YHCHA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEN JUIA pelleHns GU3NUECKUX U TeOMETPHUUECKUX 3a/1a4.

YpaBHeHNs 1 HEPAaBEHCTBA

Cucrema M COBOKYIHOCTh ypaBHEHHI M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop KOpHEl TPUTOHOMETPUYECKUX YpPaBHEHUH C TMOMOIIBI0 TPUTOHOMETPUUYECKOU
OKPYKHOCTH. PellieHne TpuroHoMeTpuieckux HepaBeHCTB.

OcCHOBHBIE METOIBI PEIIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUS] UpPAIIOHATHHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIIEHUS CHCTEM M COBOKYIMHOCTEH pallMOHATbHBIX, UPPAIMOHATHHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.

YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHne ypaBHEHHIA, CUCTEM U HEPaBEHCTB K PEIICHUI0 MAaTeMAaTUYECKUX 3a/a4 U 33134 U3
Pa3IMYHBIX 00JACTe HAYKH M pEaIbHOM JKU3HH, MHTEPIIPETAIUS TOTYYSHHBIX PE3yIbTaTOB.



DyHKUUH U TPaPUKHU

I'padux xommosunuu ¢QyHkuuid. I'eomerpuyeckue oOpa3bl ypaBHEHHWH M HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckre METOIBI peIIeHHs] YpaBHEHUH W HEpaBEHCTB. ['paduueckre METOIbl pelICHHS
3a/1a4 ¢ IapameTpaMH.

Hcnonb3oBanue rpadukoB QyHKIUN A UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIICHUH 33J1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.

Hayana maTteMaTH4eCcKoro aHajmu3a

[IpumeneHre TPOU3BOAHON K HCCIENOBaHHWIO (YHKIMH HAa MOHOTOHHOCTH U OKCTPEMYMBI.
Haxosxienne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYEHUN HEMIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne MPOM3BOIHON Ul HAXOXKIACHUS HAWIYYIIErO PEIICHUs B INPUKIAIHBIX 3aJa4ax,
JUI OIIPEJIENIEHNs CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTo (popMyIioi uiu rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IllepBooOpa3Hbie AIIEMEHTAPHBIX
¢byskuuil. [IpaBuna HaxoXkaeHUs IEPBOOOPA3HBIX.

NHuterpan. ['eoMeTpudeckuil CMBICI MHTErpajna. BeluucieHne onpenenéHHOro MHTErpajla Io
dbopmyne Hetotona-JleniGnua.

[Ipumenenne wuHTErpasa [Uisi HaXOXKJIEHUs IUIomaze I1wiockux ¢uryp u  00bEMOB
F€OMETPUYECKUX TEJ.

[Ipumepsl pemenuit nuddepeHInaTbHBIX YpaBHEHHH. MareMaTudeckoe MOJIeIUpOBaHHe
peaJIbHBIX MPOLIECCOB C MOMOIIBIO AU GEepEeHINaTbHBIX YPABHEHHH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHNA YUEBHOI'O KYPCA «AJITEBPA N HAUAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHE) HA YPOBHE CPEJTHETO
OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAXKIAHCKON MO3UIUU 00YUaAIOLIErocs Kak aKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHMCKOro oOIIecTBa, MPEICTAaBIEHHE O MaTeMaTHYEeCKMX OCHOBaX (PYHKUHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TI'paxJAaHCKOro obimiectBa (BBIOOPHI, OMPOCHl U JIPyroe),
YMEHHE B3aUMOJECUCTBOBATh C COLIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHU C UX (PYHKUUSIMH U
Ha3HAYCHHUEM;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW HICHTHUYHOCTH, YBAXKECHHS K MPOILIOMY U
HACTOSIIIIEMY POCCHICKON MaTeMaTWKH, IIEHHOCTHOE OTHOILIEHHE K JOCTIKEHUSM POCCHMCKHUX
MaTEeMaTHUKOB U POCCHIMCKONW MaTeMaTH4YeCKOW IIKOJIbI, MCIOJIb30BAHNUE 3TUX JAOCTHKEHUNA B IPYTHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHE IYXOBHBIX IIEHHOCTEH POCCHIICKOTrO0 Hapojza, cOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUW HAyKH U
JEeSITeNbHOCTBIO YIEHOTO, OCO3HAHKE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMUBOTO OYAyIIEro;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAsl ACTETUKY MAaT€MAaTHUYECKHX 3aKOHOMEPHOCTEW,
0OBEKTOB, 3a/a4, pEUICHUH, pacCyXIACHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHM acHeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BoCnUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B MHTEpPEcax 3I0POBOTO U
Oe3omacHOTO 00pa3a U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (30pPOBOE MUTAHHE,



cOamaHCHPOBAaHHBIA PEKUM 3aHATUN M OTABIXA, peryispHas (pu3mdeckas akKTHBHOCTH), (pu3mueckoe
COBEPILICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHON JESATEIBHOCTbIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH TPYAOIIOOWsS, MHTEpPEC K pa3IU4HbIM cdepam
npo(hecCHOHANBPHON JICATEIIFHOCTH, CBA3aHHBIM C MAaTEMaTHKOM M € MPUJIOKCHHUSIMH, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOpP Oymymier mpodeccuu U peann30BBHIBATH COOCTBEHHBIC >KM3HCHHBIE
IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BAaHUIO Ha
MPOTSHKEHUM BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUUYECKUX 3a7ad
MaTeMaTH4eCKOW HaMpPaBIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

COPMHUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYIbTYPBI, IOHHUMAaHHE  BIMSHUS  COIHMAIBHO-
HSKOHOMMUYECKHX IPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIBHOM Cpe/bl, 0CO3HAHHE IJI00aIbHOTO
XapakTepa HKOJOTHUYECKHX MpOoOJeM, OpHUEHTalus Ha TNPUMEHEHHE MaTeMaTHYeCKUX 3HAaHWKM IS
perieHus 3a1a4 B 00JIaCTU OKPY>KArOIIeH cpepl, IIIaHUPOBAHUE MMOCTYIKOB M OIICHKHA X BO3MO>KHBIX
MOCJIEICTBUH ISl OKPYXKAKOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI 0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHON MPAKTUKH, MOHWUMAaHME MAaTeMAaTHYEeCKOW HAyKH Kak cepbl UeI0BEUYECKOM
NESTETFHOCTH, JTANoOB €€ Pa3BUTHSA M 3HAYMMOCTHU JIJISl PA3BUTHS IIMBUJIM3AIUN, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA W MaTEeMaTU4YeCKOW KYJIbTYpOW Kak CpEeACTBOM TIO3HAHHUS MHPa, TOTOBHOCTH
OCYIIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEATETbHOCTh WHIUBUIYaIbHO U B TPYIIIE

METAINPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3zoBble Jjioruvyeckne AEMCTBHS: BBISABISATE M XapaKT€pPU30BaTh CYIIECTBEHHbIE NPU3HAKU
MaTeMaTHYeCKUX 0OBEKTOB, MOHATHI, OTHOLIEHUH MEX Iy MOHATUIMHU, (POPMYIUPOBATH OTPEIETICHUS
MOHATHM, YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiaccU(UKALKMK, OCHOBAHMS A 0000IIeHUs U
CPaBHEHUs, KPUTEPUU IPOBOUMOTO aHAIM3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U MNPEoOpa3OBBIBATH CYXKACHUS: YTBEPAUTENbHBIE H
OTpULaTeNIbHbIE, EJMHIYHBIC, YACTHbIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPeUns B (DakTax, TaHHBIX,
HAOMIOJICHUSIX U YTBEPIKACHUAX, IMpeajaratb KpPUTEpUU Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEJIbHO JOKAa3aTENbCTBA MAaTEMaTHUYECKUX YTBEPKIEHUH (TMpsMble W OT
MIPOTUBHOTO0), BBICTpAUBaTh apTyMEHTALIUIO, TIPUBOJUTh MPUMEPBl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXICHHS U BHIBOIBL;

BBIOMpaTh crnoco0 pemieHus yueOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEILICHUS,
BBIOMpATh HanboJIee MOIXOASIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uncciieqoBare/ibCKue JeMCTBHS: UCIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUMA
WHCTPYMEHT TO3HaHHs, (OPMYIUPOBATH BOMPOCH], (UKCHUPYIOIIUME MPOTUBOPEUYUE, MPOOIEeMy,
yCTaHAaBIUBaTh HCKOMOE U JaHHOe, (OpMHpOBAaTh THIOTE3y, apryMEHTUPOBATh CBOIO MO3UIIHIO,
MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBJIEHUIO
OCOOCHHOCTE MaTeMaTH4eCKOro OOBEKTa, SBICHHs, MPOIECCa, BBISIBICHHUIO 3aBHCHMOCTEH MEXIY
00BeKTaMU, SIBJICHUSMH, ITPOIIECCAMH,

CaMOCTOSITENIBHO (pOPMYITHPOBAThH OOOOIIEHHS M BBIBOABI 1O pe3yJlbTaTaM MpPOBEAEHHOTO
HaOIOJIEHUS, WCCIENOBAaHUS, OIICHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3yNIbTAaTOB, BHIBOJIOB U
0000IIIEHHI;



IIPOrHO3UPOBATh BO3MOXHOE PA3BUTHE IIPOLIECCA, A TAK)KE BBIJBUIATh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanueii: BbIABIATE AeDUIUTH WHOOPMAIMK, TAHHBIX, HEOOXOAMMBIX JUIS
OTBETA Ha BONPOC U Ul PELICHUs 3aauu;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHHKOB  Pa3IMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CHCTEMaTH3HPOBATh U MHTEPIPETUPOBATH HH(OPMALIHUIO PA3INYHBIX BUAOB U (HOPM IpEACTaBICHUS;

CTPYKTYpUpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B PA3NIMYHBIX (OpMax, WIUIFOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.
KoMMmyHukaTHBHbBIE YHHBepcalbHbIe yueOHbIe JeliCTBUS

OOmeHnne: BOCOIPUHUMATh M (OPMYIHPOBATh CYKICHHUS B COOTBETCTBUM C YCIOBUSAMM U
LeIsIMU OOIIEHHUsI, SICHO, TOYHO, TPaMOTHO BbIPaXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U NMHMCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 10 X0y PEIlIeHNUs 3a/laui, KOMMEHTHPOBATh MOTYUYEHHBIN PE3yibTarT;

B XoJe OOCYXJeHMs 3aJaBaTb BOIPOCHI IO CYLIECTBY OOCYXJIAa€MOW TEMBbI, MPOOIEMBI,
pemaeMoil 3aJayu, BBICKAa3bIBaTh WJEH, HAICJIEHHbIE HA TIOMCK pELIEHUs, COINOCTaBISAThH CBOU
CYXJEHUS C CYXKACHMSIMH JIPYrUX YYaCTHMKOB JHajiora, OOHapyXHBaThb pa3jiNMuue€ U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;

MPEJICTaBIATh PEe3YyNbTaThl pEHIeHHs] 3aJayd, OKCIEPUMEHTa, HWCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaATh (OpMaT BBICTYIUIEHUS C y4€TOM 3a/lad Mpe3eHTallud U O0COOeHHOCTEH
ayJUTOpUH.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE AeliCTBUA

CaMoopraHmu3anusi: COCTaBJIATh IJIaH, AITOPUTM PELICHUs 3aa4u, BBIOMPATh CIIOCO0 peleHUs
C y4éTOM HMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(OPMALIMH.

CaMOKOHTPOJIb, 3MOLUMOHAJIBHBIH HMHTEIEKT: BIAJECTh HAaBbIKAMU II03HABaTEIbHOMN
pedekcu Kak OCO3HAaHUs COBEPIIAEMBIX ACHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB,
BIAQJETh CIOCOOAMU  CaMONPOBEPKH, CaMOKOHTpOJIA Mpolecca U pe3yiabTara  peIIeHUs
MaTeMaTU4eCcKOH 3a/1auu;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOIYT BO3HHMKHYTh [P pELIEHHH 3aJaud, BHOCHUTb
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHbBIX, HAWJCHHBIX OLIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LIEIH U YCIOBUAM, OOBSICHITH IPUUUHBI JIO CTHKEHUS WU
HEIOCTHXKEHHs pe3yibTaTOB JAEATENbHOCTH, HaXOAUTh OUIMOKY, JaBaTh OLEHKY HNPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi [eITeJbHOCTb: IOHMMAaTh M MCIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW H
UHAUBUIYAIbHOM paboThl IpHU pelleHUMM YYeOHbIX 3ajady, HNpPUHUMATh 1LE€Jdb COBMECTHOM
NeATeNbHOCTH, IUIAHUPOBAaTh OPraHMU3ALMI0 COBMECTHOM pabOThl, pacHpeAeisaTb BHIbI padorT,
JIOrOBApUBATHCS, 00CYKAATh POLECC U pe3yIbTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFO/IEH;

y4acTBOBAaTh B TPYNINOBBIX (opmax palboThl (0OCYXIeHUs, OOMEH MHEHMH, «MO3rOBbIE
HITYPMBI» U HHBIE), BBIOJHATH CBOIO YacTh pPabOTHl U KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTUMHU
YjieHaMM KOMaH/bl, OIICHMBAaTh KadeCTBO CBOEro BKJIaJa B OOLIMIA MPOAYKT IO KPHUTEPHUsIM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.

NPEIMETHBIE PE3YJIBTATHI
K xon1y o0yuenus B 10 kjiacce 0Oydaronuiics MOJIyUUT CIACAYIONINE PEIMETHBIE PE3YIbTaTh
M0 OTJENBHBIM TeMaM pabouel mporpaMMbl yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO
aHaIM3a;
Yuca v BLIYUCIEHUA:



cBOOOJTHO OMEpPHPOBATh MOHATHUSAMH: paIlMOHAIBLHOE YHCIO, OECKOHEYHAs IepHOAnYecKast
IpoOb, MPOLEHTHI, UPPALMOHATIHLHOE YHCIIO0, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTENBHBIX YHMCE,
MOJyJIb JCUCTBUTEIBLHOTO YUCIIA,

MPUMEHATh JPOOM M TPOIEHTHI JJIS PElIeHHUs NPUKIAIHBIX 3aJad M3 Pas3IHYHBIX OTpaciei
3HaHUH U PEAIbHOM JKU3HU;

NPUMEHATh TNPUOMIDKEHHBIE BBIYMCICHUS, TNpaBWIIa OKPYIJIEHUS, MPUKHUIKY U OIICHKY
pe3yJibTaTa BBIYMCICHUIM;

cBOOOJTHO ~ OMEpPHpOBATH TOHSATHEM: CTENEHb C IIeNBIM  II0Ka3aTelieM, HCIOJIb30BaTh
NOAXOAAIIYI0 (OpMY 3alMCH JIEHCTBUTENBHBIX YHCEN Ui PEHICHUs TMPAKTHYECKUX 3a1ad |
IIPE/ICTaBICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPAIbHOM CTEICHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTENEHb C PALIMOHAIBHBIM IT0Ka3aTeleM;

CBOOOJHO OMNEpUPOBaTh NOHATUAMHU: JorapudM ducia, JAECATUYHbIE U HATypaJlbHbIE
JorapuQmsl;

CBOOOJHO OIEPUPOBATh TMOHATUSMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHT€HC YHCIOBOTO
apryMeHTa;

OTIepUPOBATh NOHATUSIMHU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHSIMH: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MIPUMEHSTH Pa3INnYHbIE METO/Ibl PEIICHUS PAlMOHANBHBIX U IPOOHO-PALMOHAIILHBIX YpaBHEHUH,
MIPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pELICHHSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHON MepeMEHHON, MHOTOWIEH C LEJIbIMU
ko3¢ dumeHTaMi, KOpHU MHOTOYJICHA, TPUMEHSTh JeJIEHUE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM,
teopemy be3y u Teopemy Bueta aiist peuienus 3aaay;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CHCTEMa JMHEWHBIX YpaBHEHM, MaTpUIa, ONpPEAEIUTENb
MaTpUIbl 2 X 2 U €ro reOMETPUYECKUI CMBICI, UCMOJIb30BaTh CBOMCTBA OMpPEACIUTENS 2 X 2 1
BBIYMCIIEHUS €r0 3HAYEHUs, IPUMEHSTh ONPEIEIUTENN ISl PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHHI,
MOJIEIMPOBATh PEaJbHbIE CUTYallUH C IOMOILBIO CUCTEMbl JMHEHHBIX YPaBHEHUM, HCCIEN0BATh
IIOCTPOCHHBIE MOJENIA C IOMOINBKD MAaTpPUL U ONPEACIUTENICH, WHTEPIPETUPOBATH IOIYYEHHbIN
pe3ynbTart;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUM C KOPHSAMHU JIJ1s TpeoOpa30BaHUsl BbIPasKEHUM;

BBITIOJIHATH NMPEoOpa30oBaHMs YUCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEHEHH C PAlMOHAIBHBIM
MOKa3aTeseM;

MCII0JIb30BaTh CBOMCTBA Jorapu@MoB JUist MpeoOpa3oBaHus JOrapuPpMHUUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSMU: MPPAMOHAIBHBIE, TIOKa3aTelbHbIE U Jorapudmuueckue
YpaBHEHUs, HAXOJUTh HX PELIECHUS C IOMOIIBI) PABHOCWIIBHBIX IEPEXOJ0B WM OCYIIECTBIISISA
MIPOBEPKY KOPHEI;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHUE (hopmyIb JUTSt npeoOpa3oBaHms
TPUTOHOMETPUYECKHUX BBIPAKEHUII;

CBOOOJTHO ~ OMEpUpOBaTh  MOHATHEM:  TPUTOHOMETPUYECKOE  YypaBHEHHE, MPUMEHSTbH
He00X0AuMble (POPMYIIBI [T PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;

MOJIEIUPOBATh pealibHble CUTYallMU Ha s3bIKE anreOpbl, COCTABJIATh BBIPAXKECHUS, YPaBHEHMS,
HEPABEHCTBA IO YCIOBHIO 3aJjaud, UCCIIEOBATh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM aIlapara
anreOpsl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEpUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3aJaHNs (PYHKLINHU, B3aUMHO 0OpaTHbIe
GbyHKIMH, KOMMO3UIMS (QYHKUMH, TpaduK (YHKUUHU, BBIIOJIHATH SJIEMEHTAapHbIE MPeoOpa3oBaHUsS
rpaduKoB QYHKIHI;



cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: 00JACTh ONPENEeNCHUsI U MHOXKECTBO 3HAUYCHUI (PyHKIHMH,
HYIH (PYHKIIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

cBOOOJTHO OTEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIC (PYHKIMH, IEPUOTUYECKUE (DYHKIHH,
MPOMEXYTKA MOHOTOHHOCTH (DYHKIIMH, MaKCHMYMbl W MHHUMYMBl (YHKIHH, HauOojblIee u
HaMMEHblIIee 3HaYeHNEe (QYHKIMH Ha TIPOMEXYTKE;

CcBOOOJTHO OMEpPHpPOBATh MOHATHUSAMH: CTENEHHAas (YHKIUS C HATypadbHBIM U  IEJBIM
noxaszaTesieM, rpaduk cTerneHHONW (PyHKIHMU C HATypaJIbHBIM U LENBIM TOKa3zaTeseM, rpaduk KOpHs N-
Ol creneHu Kak (PyHKIIMM 0OpaTHOM CTENEHU C HaTypaJIbHbIM IOKa3aTelleM;

OTIEPHPOBATH MOHATUSAMU: JMHEHHAS, KBAJAPATUYHAS M APOOHO-THHEHHAS (QYHKIIUH, BBIITOJIHAT
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHE UX TPa(HKOB;

cBOOOJTHO OIEPUPOBATH TOHATUSAMH: IIOKa3aTelbHas | Jorapupmuyeckas (yHKIUH, WX
CBOICTBa U IrpapUKH, UCIIOJIL30BATh UX I'PaUKH JUIsl pEIeHNs ypaBHEHUM;

CBOOOJHO OINEpPUPOBaTh MOHATHUSAMHU: TPUTOHOMETPHUYECKas OKPY)KHOCTb, OIIpENIeIeHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

HCI0JIb30BaTh rpaduku GYHKIMH 1715 MCCIeI0BaHUs MIPOLIECCOB U 3aBUCUMOCTEN NP pPeLIeHUN
3aa4 U3 JAPYruX y4eOHBIX NPEIMETOB M peallbHOM JKW3HHU, BbIpaxaTb (OpMYIaMH 3aBUCUMOCTU
MEXY BEJIMYUHAMU;

Hayana maTtemMaTn4yecKkoro aHajamsa:

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: apudmeTrhyeckass U TeOMeTpHuYecKas IpOrpeccus,
OecKOHEYHO YOBbIBaoOIIas TeOMEeTpUYecKas IMpOorpeccus, JUHEHHBIH M HKCIOHEHLHAJIbHBIA pOCT,
(dbopMyIa CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU IS PELICHUS PEAVIBHBIX 3a/1a4 IPUKIIAJHOTO XapaKkTepa;

CBOOOHO ONEepUpOBaThH MOHATUSAMH: MOCJIEI0BATEIBHOCTD, CrocoObI 3a/1aHus
MIOCJIEI0BATEIBHOCTEH, MOHOTOHHBIE W OIPAHMYEHHBIE IOCIEIOBATEIBHOCTH, MOHUMAaThb OCHOBBI
3apO’KJICHUS] MaTEeMaTUYEeCKOT0 aHajIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: HEMpPEpbIBHbIE (DYHKIMU, TOYKM pas3pbiBa rpaduka
(dhyHKIIMH, aCUMITOTHI rpadrka GyHKITUH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKIIMS, HETpPEpbIBHASA Ha OTpe3Ke, NIPUMEHATh CBOMCTBA
HEeNpephIBHBIX PYHKUUN Ui pelleHus 3a/1ay;

CBOOOJHO ONEpUPOBATH MOHATHSIMHU: TepBas U BTOPasi MPOU3BOAHbIE (YHKIIMHU, KacaTelbHAas K
rpaduky GyHKINH;

BBIYHCIISATh MPOU3BOJHBIE CYMMBbI, NMPOU3BEACHUS, YACTHOTO M KOMIO3UIMH JBYX (YHKIIHMH,
3HATh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINIA;

UCII0JIb30BATh T€OMETPUUYECKUIN U (PU3NYECKHI CMBICI MPOU3BOTHOM ISl pEIICHUs 3a/1au.

MHo:xecTBa M JIOTHKA:

CBOOOJHO OMEPUPOBATH MOHATHUAMU: MHOKECTBO, ONIEPALIMU HAJ MHOYKECTBAMU;

WCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapaT Uil ONMCAaHUS pPEAbHBIX IPOLIECCOB M
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB;

CBOOOZHO OMEPUPOBATh MOHATUSAMU: OIpENeIeHne, TeOpeMa, YpaBHEHUE-CIIEICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00beKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIC YPAaBHEHHS  HEPABEHCTBA.

K xoHiy 06ydenus B 11 kjacce oOydyaromuiics MoJyduT ClIeayrolue MpeJMeTHbIE pe3yabTaThl
M0 OTJENBHBIM TeMaM paboueil mporpamMMbl y4eOHOTO Kypca «Anredpa v Hadajga MaTeMaTHYecKOTO
aHaIN3a»:

Yuciia 1 BBIYUCICHHUA:

CBOOOJHO OMEPUPOBATH MOHATUSMU: HATYpaJIbHOE U IIEJI0O€ YUCIIO, MHOXKECTBA HATYpPalbHBIX U
LETBIX YUCEJ, UCTIOIb30BaTh NMpu3Haku aenumoctu nensix yucen, HOJl u HOK HarypanbHBIX yucen
JUISl peleHUd 3a/1a4, TPUMEHSATh anropuTM EBkinuaa;

CBOOOJHO OMEpPHpPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alHChIBaTh HATypalbHBIE YHCIA B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;



CBOOOJHO ONEPUPOBATH MOHATUSMHU: KOMILIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX UYHCE,
MPEJICTaBIATh KOMIUIEKCHBIE YMCIa B alreOpandeckoil M TPUTOHOMETPHUYECKOH (opme, BBHITIOIHSTH
apudmeTHyecKue onepaun ¢ HUMHU ¥ H300pakaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUsI 4 HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATUSMHU: HPPANHOHAIBHBIE, TIOKAa3aTeNbHBIE W Jorapudmuueckue
HEPaBEHCTBA, HAXOUTh MX PEUICHHSI C TOMOIIBIO0 PABHOCHIIBHBIX ITEPEXO0/I0B;

OCYILIECTBIISITH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPHUICCKOTO YPABHCHUS;

CBOOOJHO  OMEPUPOBATH TOHATHEM  TPUTOHOMETPUYECKOEC  HEPaBEHCTBO, IPHUMECHSTH
HE00X0IuMbIe (DOPMYITBI JIJISl PEIICHHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABCHCTB;

CBOOOJHO OIEPUPOBATh TOHATHUSMHU: CHUCTEMa M COBOKYIHOCTh YPAaBHCHHA WM HEPABEHCTB,
PaBHOCHIILHBIC CUCTEMBI M CHCTEMBI-CJICJICTBHUS, HAXOJIUTh PEIICHUS CHCTEMbI U COBOKYITHOCTCH
paIMoOHAIBLHBIX, UPPANMOHABHBIX, TIOKA3aTSIILHBIX U JIOTAPHU(PMUICCKIX YPAaBHECHUN  HEPABCHCTB;

pemiath  panMoHAbHBIC,  HWppaIlMOHATbHBIC,  IMOKa3aTellbHbIC, JIOTApUDMUYICCKUE U
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COJICPIKAIINE MOIYIIH U TTapaMeTphI;

MPUMEHSTHh rpauuecKkre METOJbl JIIS PEIICHUS YPaBHCHHW M HEPaBEHCTB, a TakKe 3amad ¢
rapaMeTpamu;

MOJICITUPOBATh PEATBHBIC CUTYAIlMU Ha SI3bIKE aJreOpBI, COCTABISATh BBIPAKCHUS, YPaBHCHUS,
HEpaBeHCTBA M HX CHCTEMbl IO YCJIOBHMIO 3aJaud, UCCIEIOBaTh IOCTPOCHHbIE MOJEIU C
WCII0JI30BaHNEM arapara alreOpsl, HHTEPIPETUPOBATD MMOJTYUSHHBIA PE3yIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpadUKH KOMITOZUIIMH (QYHKITUH C IIOMOIIBIO SJIEMEHTAPHOTO MCCIICIOBAHUS U CBOWCTB
KOMITO3HUITUH JIBYX (DYHKIIHIA;

CTPOUTH FT€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH OHATUAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHSTHh PYHKIUU I MOJAETUPOBAHUS U UCCIEIOBAHUS pPEaTbHBIX MPOILIECCOB.

Hauyana maTeMaTH4ecKoro aHajaimu3a:

MCIO0JIb30BATh MTPOU3BOIHYIO /Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIee U HaUMEHbIlIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

UCIO0JIb30BATh MPOU3BOJHYIO JUIsI HAXOXKJIEHUS HAWIYYLIEro PelIeHUs B MPHUKIAIAHBIX, B TOM
YHClie COLMATBbHO-9KOHOMUYECKUX, 3ajaydax, UIsl ONpEIesIeHHs CKOPOCTH M YCKOpEHHUs mpoliecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

CBOOOJHO OINEpPUPOBaTh MOHITHSIMHU: MEpBOOOpa3Has, OMpeNeNEHHbIH HHTErpai, HaXoJIUTh
nepBooOpa3HbIe dNIEMEHTAPHBIX GYHKIMHA U BBIYUCIATH HHTErpal o Gopmyne Hetorona-JleitOnuna;

HAXOJUTh IUIOMAAN MIOCKUX GUTYpP U 0OBEMBI TN C TOMOIIBIO HHTETPAIa;

UMETh TpPEICTABICHHE O MaTeMaTHUYeCKOM MOJCIIUPOBAHUMA Ha TPUMEpPEe COCTABJICHUS
g depeHnanbHbIX YpaBHEHHIH;

peuaTh NpUKIaJIHbIe 3a/1a4H, B TOM YUCIIE COIMAILHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTeMaTHYEeCKOTO aHalln3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
/i HaumeHnoBaHue pa3aeioB 1 TeM nporpaMmsbl | Bceer K/ p/ Tip/p oBpazoBaTes
° Hble pecypchbl
MHO0X€eCTBO IEUCTBUTENBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMbI JIMHEHHBIX YPaBHEHUH
9 Oynkunu u rpagpuku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenwsHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIIHS. 18 1
JlorapudmMuueckre ypaBHEHUS
Tpuronomerpryeckue BbIpaXXEHUS U ypaBHEHUS 22
[TocnenoBarenbHOCTH ¥ IPOTPECCUU 10 1
HenpepsiBabie pynkmmu. [IponsBoanas 20
9 HOBTOPCHI/IC, 000011IeHNe, CHCTEMAaTU3alHs 5 5
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaundecTBo
Ne yacoB Aara
/ Tema ypoxka usyuenu = DVIEKTPOHHBIE UH(POBBIE 0GpPa3oBaTeIbHbIE
n/n
Be K 1 a pecypcbl
/ p/
ero /
P P
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
1 MHO3K€eCTBO, ONEpaIMy HaJl MHOKECTBAMH M UX CBOMCTBA 1 1)https://resh.edu.ru/subject/lesson/611/
2)https://resh.edu.ru/subject/lesson/612/
2 Huarpammer Diinepa-Benna 1 https://resh.edu.ru/subject/lesson/4726/conspect/198222/
3 [IpumeHeHne TEOpETUKO-MHOXKECTBEHHOTO arnnapara JJist 1
pelenus 3aaau
4 Parmmonansaeie yncina. OOBIKHOBEHHBIE U IECATUYHBIE 1
JIpoOH, TPOIIEHTHI, 0ECKOHEUHBIE IEPUOTNIECKUE APOOH
5 Panmonansubie yncia. OOBIKHOBEHHBIE U JECATUUHEIE 1
I[p06I/I, TIPOLICHTHI, 6eCKOHCYHBIE TIePHOINUCCKUC L[p06I/I YpokK 3U6. paunoHanbHble Yncna - MaremaTtumka - 6 Knacc -
z Poccuitckas anekTpoHHas wkona (resh.edu.ru)
6 [Tpumenenue 1poGei U POLICHTOB UTA PEIICHHS 1 https://resh.edu.ru/subject/lesson/7234/conspect/248860/
MPUKIIAIHBIX 3a1a4
7 [Ipumenenue npoOeid ¥ MPOLIEHTOB IS PELICHUS 1
MPUKIIATHBIX 3a1a4
8 AleficTBUTENbHbIC UHCIA. PalMOHATbHbIC H 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
HppanroOHaIbHbIE YHCIa
o Ypok 15. aeictBuTenbHble Yncaa - Anrebpa n Hayana
ApudmMeTnueckue oreparnuu ¢ AeHCTBUTEIbHBIMHU -
9 1 MaTemaTnyeckoro aHaamsa - 10 knacc - PoccuincKas
qucIaMu 371eKTpoHHasa wKona (resh.edu.ru)
10 Moyib AeHCTBUTENLHOTO YUCIA M €10 CBOMCTBA 1
[TpubnuxEéHHBIE BEIYMCIICHUS, IIPAaBUIa OKPYIJICHUS
11 p > 1Ip p}jl“ ’ 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
MPUKUJIKA U OLIEHKA pe3ybTaTa BBIYUCICHUHN
12 OCHOBHBIE METOIBI PEIIEHUS IEeNbIX U IPOOHO- 1
palMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB
13 OCHOBHBIE METOIBI PEIIEHUS IEeNbIX U APOOHO- 1
palMOHAIBLHBIX YPABHEHUN U HEPABEHCTB
14 OCHOBHBIE METO/IbI PELIEHHS LEIBIX U IPOOHO- 1



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/6886/conspect/237609/
https://resh.edu.ru/subject/lesson/6886/conspect/237609/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/start/149073/

paLMOHAIbHBIX YPABHCHHUI U HEPABEHCTB

MHorouneHssl OT OJHON NepeMEeHHOM. [lesienue

15 MHOTO4IEHa HA MHOTOWIEH C OCTaTKOM. Teopema besy

16 MHuorowieHs! ¢ renbiMu kodhdunmrentamu. Teopema
Buera

17 | Pewenue cucreM TMHERHBIX yPaBHEHUH

18 Pemrenne cucrem IMHENHBIX ypaBHEHUN
Marpuna CUCTEMBI JINHEWHBIX YPABHEHUN.

19 OrnpenenuTens MaTPUILBI 2X2, €r0 TEOMETPUIECKUIN
CMBICJI M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 OnpenenHTerb MaTpUIIBl 2X2, €ro TEOMETPUUYECKUM
CMBICIT M CBOMCTBA; BBIUMCIICHHUE €r0 3HAUCHHUS

21 HpmieHeHHe OTPE/IEIUTENS /T PEIICHUS CHCTEMDI
JIMHEWHBIX YpaBHEHUHN

22 PemevHHe MPUKJIAZIHBIX 33124 C MOMOILBIO CHCTEMBbI
JIMHEWHBIX YPABHEHUN

23 PeI_HefII/Ie NPUKIAJHBIX 38/1a4 C IOMOLUBIO CHCTEMDI
JIMHEWHBIX YPABHEHUN

24 K/ p: "PanimonanbHble ypaBHEHUSI 1 HEPABEHCTBA.
CucrteMbl TUHEUHBIX YpaBHEHUM"

o5 OyHK1M, criocoObl 3aganus GyHkuuu. Bzaumuo
obpatHbie pyHKIuU. Kommosuius GhyHKIun

26 I'paduk dyHkumumu. DnemMeHTapHBIC TPEOOPA30BAHUS
rpadukoB QyHKUINN

27 Ob6nacTh onpeaeneHuss © MHOYKECTBO 3HAYeHHUN (DYHKIUU.
Hynu dynkiun. [IpoMexyTk 3HaK MOCTOSIHCTBA

28 UYérnsle u Heu€THbIE pyHKUUU. [lepuoanueckue
¢byskun. [IpoMexxyTKi MOHOTOHHOCTH (DYHKITUU

29 MaxkcumMyMmbl 1 MUHUMYMBI QyHKIIMK. Hanbonbiee u
HauMeEHbIIIee 3HaYeHUE (PYHKIIMU Ha TIPOMEKYTKE

30 JIuHeiltHas1, KBagpaTHUHAs U JPOOHO-TMHEHHAS QYHKIUH

31 DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE rpauKoB

9TUX PYHKIHI




DneMeHTapHOe UCCIIEI0OBaHUE U MIOCTPOCHUE rpauKoB

32 .
ATUX PYHKIHI
33 CreneHnb ¢ 1ebIM ToKasaresieM. bunom Helotona
34 CreneHs ¢ nesmM nokasatenem. Burom HeioTosa YpoK 18. cteneHHas ¢yHKUMA. APOOHO-NMHEeNHas GYHKLUMA -
Anrebpa 1 Ha4yana MaTeMaTUyYecKkoro aHaamnsa - 10 Knacc -
35 CrenenHast GyHKIUS C HATYPATbHBIM U LIETBIM Poccuiickan anekTpoHHas wkona (resh.edu.ru)
nokazateneM. E€ cBoiicTBa u rpaduk
36 | K/ p"Crenennas ¢pynxuus. EE coiicta u rpapuk"
37 Apnu(bMeTquCKHﬁ KOpPEHb HATypaJIbHOM CTEIIEHU U €r0
CBOMCTBA
ApUGMETHHECKHT KOPEHb HATYpATbHOI CTENEHH 1 €ro )https://resh.edu.ru/subject/lesson/5498/start/272542/
38 CBOMCTBA
39 [IpeoGpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COJIEPIKAIINX
CTENEHU U KOPHU
40 [IpeoGpa3oBaHMs YUCIOBBIX BBIPAXKEHHM, COJIEPIKAIINX
CTENIEHU U KOPHU
41 [IpeoOpazoBaHus YMCIOBBIX BRIPAXKEHUH, COEPIKAITUX
CTEIIEHU U KOPHU
42 HppannonanbHbie ypaBHEHUS. OCHOBHULIe METOIbI
pELIEeHNS UPPALMOHAIIBbHBIX YPABHEHUN
43 WppaumnonaibHble ypaBHEHHUS. OCHOBHuLIe METOIbI
peLIEeHNs UPPALMOHAIBHBIX YPABHEHUN
44 WppaumnonaibHble ypaBHEHHUS. OCHOBHvLIe METOIbI
peLIEeHNs UPPALMOHAIBHBIX YPABHEHUN
45 PaBHOCI/Un:HbIe [IePEX0/Ibl B PEILICHUN UPPALUOHATIBHBIX
YpaBHEHUI
46 PaBHOCI/Un:HbIe [IePEX0/1bl B PEILICHUU UPPALMOHATIBHBIX
YpaBHEHUI
47 PaBHOCI/IJ'II:HbIe [EePEXObl B PELICHUU UPPALMOHAIBHBIX
YpaBHEHUI
48 PaBHOCI/IJ'II:HbIe [IEPEX0/Ibl B PELICHUU UPPALIMOHATIBHBIX
YpaBHEHUI
49 CBoiicTBa U rpaduk KOpHA N-0if CTENEeHN KaK (GyHKLIUU

O6paTHOﬁ CTCIICHU C HATYPAJIbHBIM IOKA3aTCJICM



https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5498/start/272542/

CBoiicTBa u rpaduk KOpHS N-0i CTETEHN KaK (GYyHKIUU

50 1
00paTHOIi CTENEHH ¢ HATYPAILHBIM MOKA3aTENIEM

51 K/ p "CgoiicTBa u rpaduk KOpHs N-0if CTENEHH. 1
WppaumonaibHble ypaBHeHUs"

52 CreneHb ¢ pallMOHAJIBHBIM TMOKa3aTeeM U €€ CBOMCTBa 1

53 Cremnenb C pallMOHAJIBHBIM TMOKa3aTeeM U €€ CBOMCTBa 1

54 Crenens ¢ palMOHAIBHBIM II0Ka3aTeleM H €€ CBOMCTBA 1

95 [MokazarenbHas GpyHKIHS, €€ CBOWCTBA U IrpaduK 1

56 Wcnonb3oBanue rpaduka QyHKIUU AJIs peLIeHUs 1
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUN A peLIeHUs 1
ypaBHEHUU

5g | IloxasarenbHbie ypaBHeHHs. OCHOBHbIE METO/IEI 1
PEIIEHNs TOKA3aTENbHBIX YPABHEHU

59 IToxaszarenbHble ypaBHeHUsI. OCHOBHBIE METOIBI 1
pEIIEHNUS IOKA3aTeIbHbIX YPABHEHU N

60 IToxaszarenbHble ypaBHeHUsI. OCHOBHBIE METOIBI 1
pEIEHNUs IOKA3aTeIbHbIX YPABHEHU N

61 K/ p "llokazarensnas pynknus. [lokasarenbHble 1
ypaBHEHUS"

62 Jlorapudm umcia. CoiicTBa norapudma 1

63 Jlorapudm umcia. CoiicTBa norapudma 1

64 | Jlorapu¢m uncna. CeoiicTBa norapudma 1

65 JlecATHYHBIE U HATYPAJIbHBIE JTOrapH (MBI 1

66 JleCATUYHBIE U HATyPalbHBIE JTOrapU(MbI 1

67 | IIpeoOpasoBaHue BHIPAKEHHH, COAEPIKALINX JIOTapr (MBI 1

68 | IpeoGpasoBanue BEIPAXKEHHH, COMEPHKALIMX JOTaPHPMBI 1

69 | IIpeoOpasoBanue BEIpOKEHHUI, COMEPIKAIIUX JTOTaPH(DMBI 1

70 | Jlorapupmuueckas GpyHKIms, €€ CBOMCTBA U rpaduK 1

71 | Jlorapupmuueckas pyHKIMs, €€ CBONCTBA U rpaduk 1

72 | Wcnonb3oBanue rpaduka GyHKIMH IS PELIEHMUS 1




YpaBHEHUU

Hcnons3oBanue rpaduka GyHKIUA IS pEHICHUS

73 . 1
ypaBHEHUI
74 Jlorapudmmueckue ypaBHeHus1. OCHOBHBIE METOIbI 1
penieHus norapuGpMUIECKUX ypaBHEHUN
75 Jlorapudmmueckue ypaBHeHus1. OCHOBHBIE METOIbI 1
penieHus norapupMUIECKUX ypaBHEHUN
76 Jlorapupmuueckue ypaBHeHHs1. OCHOBHBIE METOIBI 1
pernieHus JorapupMUIeCcKuX ypaBHEHHUI
77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTaPU(PMUIECKUX 1
YpaBHEHUU
78 PaBHOCWMIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTAPU(PMUIECKUX 1
ypaBHEHUU
79 K/ p "Jlorapupmuueckas pynkuus. Jlorapupmuyeckue 1
ypaBHeHuUs"
80 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YU CIIOBOTO 1
apryMeHTa
81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YU CIIOBOTO 1
aprymenTa https://resh.edu.ru/subject/lesson/6019/start/199181/
A https://resh.edu.ru/subject/lesson/3863/start/199212/
82 PKCHHYC, aPKKOCUHYC M aPKTAHI'€HC THCIIOBOTO 1 https://resh.edu.ru/subject/lesson/4735/start/199274/
apryMeHTa
83 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTO 1
apryMeHTa
84 TpuroHomerpudeckasi OKpy>KHOCTb, OTIPEICIICHUE 1
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
85 Tpuronomerpuueckas OKpyKHOCTb, ONIPECIICHHUE 1
TPUTOHOMETPUYECKUX (PYHKIIMI YHMCIOBOTO apryMeHTa _
86 1 https://resh.edu.ru/subject/lesson/4734/start/199305/
OCHOBHBIE TPUTOHOMETPHIECKUE (POPMYIIBI https://resh.edu.ru/subject/lesson/4324/start/199618/
87 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1
90 [IpeoOpazoBaHme TPUTOHOMETPHUECKUX BBIPAKCHUN 1
91 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX BBIPAKEHUN 1



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4324/start/199618/

92 | IIpeoOpasoBaHKe TPUTOHOMETPUYECKHUX BBHIPAKEHUN 1
93 | lIpeoGpasoBanre TPUTOHOMETPHYECKHMX BBIPAKEHUM 1
94 PemieHne TpPUrOHOMETPUYCCKAX YPABHEHHIA 1
95 PenieHre TPUrOHOMETPUYECKUX YPaBHEHHI 1
96 PenieHre TPUrOHOMETPUYECKUX YPaBHEHHI 1
97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/6320/start/200020/
98 PenieHre TPUrOHOMETPUYECKUX YPaBHEHUI 1
99 | Pemenue TPUTOHOMETPHYECKHX YPABHEHMI 1
100 | Pemenue TPUrOHOMETPUYECKUX YPABHEHHH 1
101 K/ p "Tpuronomerpuieckrie BoIpa)keHUs U 1
TPUTOHOMETPUYECKUE YPABHEHUS"
[Toce10BaTENBLHOCTH, CIIOCOOBI 3aJaHUs _ ,
102 | mocnenoBarensHOCTENH. METO MaTEMaTHYECKOM 1 https://resh.edu.ru/sublect/lesson/2003/main/
’ https://resh.edu.ru/subject/lesson/5223/conspect/326716/
VHIYKIHH
MOHOTOHHBIE U OTPaHUYCHHBIE MOCIIEI0BATEILHOCTH.
103 Vctopus asanmsa geCKOHeIIHO MaHLIXH 1 https://resh.edu.ru/subject/lesson/4921/conspect/200886/
104 | Apudmernueckas nporpeccus
105 | T'eomerpuueckas nporpeccus
106 | beckoneuno yObIBaromIas reoMeTPUUECKAs IPOIPECCHUS]
107 CymMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON 1
[POTPECCHH
108 JIHEeWHBIN U SKCIIOHEHIMAIbHBINA pocT. Yucio e. 1
®@opMyJIa CIOKHBIX MPOLIEHTOB
JIuHeNHbI ¥ 3KCIOHEHIUANbHBIA pocT. Yuco e.
109 Dopyta CTOKHEIX Hp(I)lueHTOB p 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/
110 | VicnonpsoBaHue Mporpeccui UL PEIICHNs PeatbHBIX 1
3184 IPUKJIAHOTO XapaKTepa
111 | K/ p "TocnenoBarenbHOCTH | TIporpeccun” 1
112 | HenpepoiBHble GyHKIMU U MX CBOMCTBA 1
113 | Touka paspbiBa. ACUMITOTBI TPAQUKOB (PyHKIIMI 1
114 | CgoiicTBa (yHKIMI HEMPEPHIBHBIX HA OTPE3KE 1



https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/2003/main/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/4921/conspect/200886/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

115 | Caoiicta QyHKIMI HEMPEPHIBHBIX HA OTPE3KE 1

116 | Merox uHTEpBAIOB Ul PEIICHHS HEPABEHCTB 1

117 | Metox uHTEPBAIIOB ISl PENICHNSI HEPABEHCTB 1

118 | Merox uHTEpBAIOB /Ul PEIICHHS HEPABEHCTB 1

119 [IpumeHeHme CBOWCTB HETIPEPBIBHBIX (DYHKITUH JUTS 1
peleHus 3a/1a4

120 [IpumeHeHne CBONCTB HENPEPHIBHBIX (DYHKIIUH J11s 1
peleHus 3314

121 | IlepBas u BTOpas nMpou3BoAHbIE (YHKIMH 1

122 | Onpenenenne, reoMeTpuUeCKHii CMBICT IIPOU3BOIHOM 1

123 | Onpenenenve, Gpusnyeckuii CMBICI TIPOU3BOTHON 1

124 | VpaBnenue kacaTenbHol K TpaduKy QyHKIHH 1

125 | YpaBuenue kacarenbHoit k rpaduKy GyHKIUN 1

126 | IpowmsBomHbIe >aeMEHTAPHBIX HYHKIHI 1

127 | TIpousBoaubie 2eMEHTAPHBIX (YHKIHI 1

19g | Ipou3BojHas CyMMbl, IPOM3BE/ICHNS, YACTHOTO H 1
KOMTMO3HUITMU (DYHKITUH

129 | IIpon3Bo/Has CyMMBI, IPOM3BE/CHNS, YACTHOTO 1 1
KOMIIO3HIHU (yHKIIHI

130 | Ipou3BojHas CyMMbl, IPOM3BE/ICHNS, YACTHOTO H 1
KOMIIO3HIMH (DYHKITHIA

131 | Kourponsnas pabora: "I[IponssogHas” 1

13 | HosTopenue, 0606ueHne, CHCTEMATH3ALNS SHAHMI: 1
"YpaBHeHus"

133 | [loBTOpCHNME, 0000MICHNE, CHCTEMATH3ALMS 3HAHMI: 1
HCDYHKHI/II/I”

134 | Urorosas kKoHTpoJIbHAs paboTa 1

135 | Urorosas koHTpoIbHAs paboTa

136 | IMosTOpenue, 0600IIEHNE, CUCTEMATH3ALMS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KVIACC

KoaunyecTBO 9YacoB Hara
Ne DJleKTpoHHbIe N poBbIe 00pa3oBaTe/bHbIE
Tema ypoka Be K/ Ip/ u3lyue
n/n pecypchl
ero | p/ p HHSA
1 [IpuMeHeHnne mpou3BOIHOM K MCCIIETOBAHUIO 1
(yHKIIUN HA MOHOTOHHOCTb U 9KCTPEMYMBI
9 [IpuMeHeHnne mpon3BOIHOM K MCCIIETOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [IpuMeHeHne mpoN3BOIHOM K MCCIEAOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 [IpuMeHnenne mpou3BOIHOM K MCCIIETOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
5 [IpumeneHne Nporu3BOIHOM K UCCIIEI0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
6 [IpumeneHne mpou3BOIHOM K UCCIEIOBAHUIO 1
(yHKIIMN HA MOHOTOHHOCTD U OKCTPEMYMBI
7 Haxoxnenne HanOOIIBIIEr0 U HAUMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (QYHKIIMN HA OTPE3KE
8 Haxoxnenne HanOOIIBIIEr0 U HAUMEHBIIIETO 1
3HaYEHUS HEMPEPHIBHON (PYHKINUU HA OTpPE3KE
9 Haxoxnenre HauOOIBIIETO0 U HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpPE3KE
10 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1
3HAaYeHUS HEMPEPHIBHON (PYHKIIUU HA OTpPE3KE
1 Haxosxaenne HanOOIbIIEr0 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTPE3Ke
12 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1




3HA4YEHUs HEPEPHIBHON (PYHKIIMH HA OTPE3Ke

[IpumeneHne npou3BOIHOM JUIsl HAXOXKICHUS

13 HaWIY4IlIEero peleHus B IPUKIaIHbIX 3a/1a4ax

14 [IpumeneHnne nporu3BOIHOM JUIsl HAXOKICHUS
HaWIY4IlIEero peleHus B IPUKIaIHbIX 3a/1a4ax
[IpuMeHeHne nMpou3BOTHOM ISl OTIPENEICHUS

15 CKOpPOCTH M YCKOPEHHS MPOoILEcca, 3aJaHHOTO
dbopmyroit wim rpadpukomM
[IpuMeHeHne nMpou3BOIHOM ISl OTIPEEICHUS

16 CKOPOCTH M YCKOPEHHMS IIpoLiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Komnoszunus ¢pyHkimit

18 Kommnozumust pyHKITHiA

19 Kommnozumus hyHkimii

20 ['eomeTpuueckue 0Opa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPJAMHATHOU IIJIOCKOCTH

29 Kontponbras padota: "MccnenoBanue GpyHKImi ¢
MOMOIIbIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3HbIe 2NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 2NIeMEHTAPHBIX (YHKITHIA.
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

26 HNurerpain. I'eomeTpuyecknii CMbICI UHTETpasa




Beruncnenue onpenenéHHoro MHTerpaia 1o

21 dbopmyne Herorona-JleliOamma

08 Brranciienue onpeaenéHHOT0 HHTETpasa 1o
dbopmynie Hetorona-JleliOamma

29 [TpumeHeHne UHTErpaa il HAXOXKACHUS
IO e TIIIOCKUX (PUryp

30 [IpumeHnenne nHTErpana /s HaxoXAeH!s 00bEMOB
Te€OMETPUIECKUX Tell

31 [Ipumeps! pemennii M pepeHnanbHbIX
ypaBHEHUU

32 [Ipumeps! permennii quddepeHnnaiIbHbIX
ypaBHEHUU
MareMaTHuecKoe MOICITUPOBAHUE PEATBHBIX

33 MPOIIECCOB C MOMOIIIBIO AU HepeHITnaTbHBIX
ypaBHEHUU

34 Kontponbras padota: "[lepBooOpaszHas u
uHTEerpan”

35 Tpuronomerpuyeckue GyHKIUHU, UX CBOIICTBA U
rpadgpuku

36 Tpuronomerpuueckue GyHKIUHU, UX CBOIICTBA U
rpaduku

37 Tpuronomerpuueckue GyHKIUHN, UX CBOIICTBA U
rpaduku

38 Tpuronomerpuueckue GyHKIUHU, UX CBOIICTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOIICTBA U
rpaduxu

40 OT10op KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUH ¢




IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHH C

4 [IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTHU 1

42 OT10op KOpHEH TPUTOHOMETPHUECKIX YpaBHEHUH ¢ 1
[IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

43 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUI C 1
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

44 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTpUUYECKNX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpU4YECKNX HEPABEHCTB 1
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKITAMN. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIIEHHSI TOKAa3aTEeIbHbIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEeIIEHHS [T0Ka3aTEIbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHHs T0Ka3aTeIbHbIX 1
HEpPaBEHCTB

59 OCHOBHBIE METO/IbI pEIIEHHS [T0Ka3aTEeIbHbIX 1
HEpPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIOrapuPMUUECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JIOrapuPMUUECKUX 1
HEPABEHCTB

55 OCHOBHBIE METO/IbI pelIeHHs JIOrapuPMUUECKUX 1




HEpPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS JIOTapUPMUUECKUX

56
HEPaBEHCTB

57 OCHOBHBIEC METO/IbI PEIICHHSI HPPAITHOHATBEHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS UPPAITHOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS UPPAITHOHAITBHBIX
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS HPPAITHOHATBHBIX
HEPaBEHCTB

61 I'paduueckre METOIBI pEICHHUS UPPAITHOHATBHBIX
ypaBHEHUU

62 I'paduueckue MeTobl pelIeHUs UppallMOHATIBHBIX
ypaBHEHUU

63 I'papuueckue MeTo bl pelIeHHs IOKA3aTeNbHbIX
ypaBHEHUH

64 I'padpuueckue MeTo bl pelIeHHs OKa3aTeIbHbIX
HEpPaBEHCTB

65 I'padurueckue MeTo1bl pelIeHUs JTOrapUPMUUECKUX
ypaBHEHUI

66 I'padrueckue MeTo1bl pelIeHUs JTOrapuPMUUECKUX
HEpPaBEHCTB

67 I'padrueckue MeTo1bl pelIeHUs JTOrapuPMUUECKUX
HEpaBEHCTB

68 I'paduueckue MeTo bl pelIeHns MoKa3aTeabHbIX U
norapu(pMHUUECKUX ypaBHEHUH

69 I'padrueckue MeTOIbl pelIeHNs MOKa3aTeabHbIX U




norapu(pMHUUECKUX ypaBHEHUH

I'padmyeckue MeToIbI peleHus TOKa3aTeIbHBIX U

70 Jorapu()MUIECKUX HEPABEHCTB

71 I'paduueckre MeTOIBI pelIeHUs MOKAa3aTeIbHBIX U
Jorapu)MIUIECKUX HEPABEHCTB

79 KonTponsnas pabora: "UppannoHaibHele,
[0Ka3aTesabHbIE U JIoTapupMUUECKUe HepaBeHCTBA"
KommnekcHeie yncna. AnreOpanueckas u

73 TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa
KommnekcHeie yncna. Anrebpandeckas u

74 TpUTOHOMETpHUecKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

75 ApugpmeTrrueckue onepanuy ¢ KOMIJIEKCHBIMU
qHCcIaMu

76 ApugpmeTrrueckue onepanuy ¢ KOMIJIEKCHBIMU
qHCcIaMu

77 N3006pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOM IJIOCKOCTH

78 N3006pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHcia

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

81 [IpuMeHeHrEe KOMIUIEKCHBIX YUCEIN VISl PELICHHUS
(bU3NYECKUX U TEOMETPUUECKUX 3aj1a4

82 KonTtponsHas padora: "KommuiekcHsie yncia”




83 HarypainbHble 1 1enbie 9ncia 1

84 HarypanbHble u nenbie yncna 1

85 [IpuMeHeHne NPU3HAKOB ACIMMOCTHU LEIbIX YHCEI 1

86 [IpumeHeHne NpU3HAKOB JAEIMMOCTH LIEJIbIX YHCET 1

87 [IpumeHeHue NpuU3HaKOB AETUMOCTHU LENbIX YHCEI: 1
HOJ u HOK

88 [IpumeHeHne NpU3HAKOB JAETMMOCTH 1I€JIbIX YHCEIT: 1
HOJ u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YHCEI: 1
OCTaTKH MO0 MOJYITIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YHCEI: 1
OCTaTKH MO0 MOJYITIO
[IpumeHeHue NPU3HAKOB ACTUMOCTHU LENbIX YHCEI:

91 anropuT™ EBKIMaa njs penieHus 3a1aq B IENTbIX 1
quciax

92 KontponbHas padota: "Teopus nenpix uncen"” 1

93 CucreMa ¥ COBOKYITHOCTb YPaBHEHUH. 1
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS

94 CucreMa ¥ COBOKYITHOCTb YPaBHEHUH. 1
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS

95 OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U 1
COBOKYITHOCTEW pallMOHAIbHBIX ypaBHEHUI

96 OcCHOBHBIE METO/IbI PEILICHUS] CUCTEM U 1
COBOKYITHOCTEH MppallMOHAIbHBIX YPaBHEHUU

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U 1
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPaBHEHUM

98 OCHOBHBIE METO/IBI PEILIEHUS] CUCTEM U 1




COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHECHUIN

99 OcHoBHEBIC MCTOAbI PCIICHUSA CUCTCM U

COBOKYIHOCTEH Jorapu(MHUUYECKUX YpaBHEHUN

100 OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYIHOCTEH Jorapu(MHUUYECKUX YpaBHEHUN

[IpumeHeHne cucTeM K peleHHI0 MaTeMaTHYECKIX
101 | 3%R@T H 33124 M3 PasIMIHBIX obrnacTeil HayKu U

peanbHOM )KU3HU, HHTEPIPETALNS ITOTYyIEHHBIX
pe3ynbTaToOB

[IpuMeHeHne cUCTeM K PEIIeHHI0 MaTeMaTHIeCKIX
102 3a/1a4 ¥ 3a]1a4 U3 Pa3InIHBIX 00IacTel HAyKH 1

peanbHOM )KU3HU, HHTEPIPETALNS ITOTYIEHHBIX
pe3ynbTaToB

[IpumeHeHre HEpaBEHCTB K PEHICHUIO
103 MaTeMaTHYeCKHX 3aa4 U 3ajjad U3 pa3IndHbIX
obnacTelt HayKH U pealbHOM KU3HU,

MHTEpIpEeTAIHs OTYYeHHBIX PE3yIbTaTOB

KontponpHas padota: "CuctemMbl palliOHaIbHBIX,
104 | uppanMOHAIBHBIX MTOKA3aTEIBHBIX U
Jorapu(pMUYecKux ypaBHEeHUN"

105 | PaumoHanbHbIE YypaBHEHUS C TapaMeTpamMu

106 | PannoHanbHBIC HEPABEHCTBA C TapaMETPaMHU

107 | PannoHaabHBIE CHCTEMBI C ITapaMeTpaMHu

WppaunoHaibHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

108

109 | HppaunoHanbHbIE CUCTEMBI C TapaMeTpaMH

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

110




111 | Iloka3arenpHble CUCTEMBI C TapaMeTpaMu 1

112 Jlorapudmuueckue ypaBHEHHs, HEPABEHCTBA C 1
napaMeTpamu

113 | JlorapudmMuyeckne CUCTEMBI C TTapaMeTpamMu 1

114 | TpuroHoMeTpHUUECKHUE YPaBHEHUS C TapaMeTpaMu 1

115 | TpuroHoMeTpruecKre HEPABEHCTBA C TapaMeTpamMu 1

116 | TpuroHOMeTpUYECKHE CHCTEMBI C TapaMeTpamMu 1
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

117 | Mmopenelt peaabHBIX CUTyallMi ¢ TOMOUIBIO 1
YPaBHEHUH C ITapamMeTpamMmu
[TocTpoenue u uccienoBaHre MaTEMaTHUECKUX

118 | Moperneli peaTbHBIX CHTYAIHA ¢ TIOMOIIBIO CHCTEM 1
YPaBHEHUH C ITapamMeTpamMmu
[TocTpoenue u uccienoBaHre MaTEMaTHUECKUX

119 | Mogeneii peanbHBIX CUTYAIUH C TIOMOIIBIO CUCTEM 1
YpaBHEHUH C mapameTpaMu

120 | KontposbHas paboTa: "3agauun ¢ napamerpamu’ 1

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3alUs 1
3HaHui: "YpaBHenus. Cucremsl ypaBHeHUR"

124 [ToBTOpeHue, 060061IeHNE, CCTEeMaTH3aIUs 1
3HaHui: "HepaBencrsa"

125 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 1

3HaHui: "HepaBencrsa"




126 [ToBTOpEHue, 06001IeHUE, CHCTEMaTH3aIUs 1
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 06001IeHUE, CHCTEMAaTH3aIUs 1
3HaHuii: "[IpousBoanas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHuii: "[IpousBoanas u e€ npumeHeHue"

129 [ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHuii: "[IpousBoanas u e€ npumeHeHue"

130 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpEenHME, 0000IIEHNE, CHCTEMATH3AIIHS 1
3HaHui: "OyHKIMK"

132 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITIS 1
3HaHuii: "OyHKIMNK"

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "OyHKIMNK"

134 | UroroBas KoHTpoOJbHas paboTa

135 | UroroBas koHTpoJbHas paboTa

136 | [loBTOpeHwue, 0000IIEHUE, CUCTEMATH3allis] 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET












