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IHOACHUTEJIBHAS 3AIINCKA

VY4eOHublii Kypc «Anredpa ¥ Havajga MaTeMaTHYEeCKOIO aHalU3a» SBISETCS OJAHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax paHHOro ydeGHOro Kypca
oOydaroluecss OBJAJE€BAIOT YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VYueOHbIil Kypc anreOpbl U Hadajl MaTEeMaTHYECKOTO aHajJM3a 3aKJIa/JbIBACT OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS HKOHOMHKH M OOIIECTBEHHOM >KHM3HM, IO3BOJSET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX JJIs
JTAIBHEWIETO0 00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone u3yuenus yueOHOro kypca «Ausredbpa M Hayala MaTeMaTHUYECKOIO aHAJINW3a»
oOydaroruecsi TMOJMYy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud MOJy4YEHHBIX
pelIeHni, 3HAKOMSITCS C MIPUMepaMu MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHublii Kypc oO0nalaeT 3HAYUTENIbHBIM BOCIHUTATEIbHBIM MOTEHLUATIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOUIIMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJOKUTEIPHON  KOHUEHTPAallMd  BHUMAaHMs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOydeHusi anreOpe M HadajlaM MaTEeMaTHYECKOIro aHalld3a JIEKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpykrype yuebHOro kypca «Anredpa W Hadajga MaTeMaTH4YE€CKOTO aHaIu3a»
BBIJIETICHBl CIIEYIOIIHNE COAEP)KATEIbHO-METOINYECKUE JIMHUU: «YUuciia W BBIUUCICHHAY,
«Dynkuu u rpagukny, «YpaBHEHUS W HEpaBEeHCTBa», «Hauama mMareMaTH4ecKoro aHain3a,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKHUE JINHUN U3Y4arOTCsl Ha
NPOTSKEHUM JIBYX JiIeT OOydeHHs Ha YpOBHE CpelHero oouiero o0pa3oBaHHUS, €CTECTBEHHO
JIOTIONIHSASL APYTr Jpyra M IOCTENEHHO HAChIAsACh HOBBIMM TeMaMM M pasjenamu. [laHHBIHA
yueOHBIH KypC SBISETCS WHTErpPaTUBHBIM, IIOCKOJBKY OOBEAUHSET B cede cojepikaHue
HECKOJIbKUX ~ MaTeMaTW4YeCKUX  JAWCLUUIUIMH, TakKUX Kak anrebpa, TPUTOHOMETpPHS,
MaTeMaTUYeCKUi aHallu3, TEOPHUsl MHOXKECTB, MaTeMaTuyeckas jioruka u apyrue. [lo mepe toro
Kak oOydJaroluecss OBJa/eBAlOT BcE Oojee MIMPOKUM MaTeMaTHYEeCKHUM ammapaToM, y HHX
Moce0BaTeNbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHYECKYIO
MO/IeJIb pealIbHOM CUTYalluu, IPUMEHATh 3HAaHU, TOJIY4YEeHHBIE IPH W3YYEeHUH y4yeOHOro Kypca,
JUISL pelIeHUs CaMOCTOSATENbHO C(HOPMYJIMPOBAHHONM MaTeMaTH4YeCKOW 3ajaud, a 3areM
MHTEPIPETUPOBATH CBON OTBET.

CopepxarenpHO-MeTOMYECKass  JIMHUA  «Yucia W BBIYUCIEHHS»  3aBepIlaeT
(opMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpemgHero oOmiero odpa3oBaHUs 0c000€
BHUMaHUE ynensercs (OpMUPOBAaHUIO HABBIKOB pallMOHAIBHBIX BBIYMCICHHUH, BKIIIOYAIOIIUX B
ce0sl MCIOJIb30BaHNE PA3TUYHbIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUJKY, BBIIOIHATH



NpUOJINKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAXKEHUS, pad0TaTh ¢ MaTEMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOY4YalOUIMMCS MHOXECTBAa HATypalbHbIX, IIEJIBIX, PAlMOHATBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIU(PHUECKUE 3a]]a4d U OTEepaliu: JeJICHHE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIEeJbIX 4YHCEJ, OcoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalny, a TaKKe H3BICUCHHE
KOPDHS  HAaTypaJbHOM CTEINEHM HAa  MHOXECTBE KOMIUICKCHBIX 4Mceld.  bmaronmaps
[IOCJIEI0BATEIbHOMY  PAaCIIMPEHUIO Kpyra MCIOJNb3YEMbIX UYHMCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PAa3INYHbIX 3a7a4 GOPMHUPYETCs IpeACTaBIEeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUH MOJEIIEN peabHOI0 MUPA, LIMPOKO
UCIIOJIBb3YIOTCS] 00001EHNE U KOHKPETU3ALIHSL.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PeaU3yeTcsl HAa MPOTSHKEHUHM BCEro OOydeHHUs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3a1ad. B pe3ynbraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM  METOJAaMHM PpELICHUS pPALMOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a]ad,
colepkamux napaMmerpsl. llomydeHHble yMEHHA HIMPOKO MCIONB3YIOTCA HPU HUCCIEIOBAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELICHUH NPUKIAAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUuU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAET B
cebs1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, 4 TAK)KE BBIPAKCHU,
colepKalmmx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Martepuala
IOPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbl C CUMBOJIbHBIMU
dbopmaMu, IpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet >3 GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpbHo-MeTOoIMYECKast TUHUSA «DYHKIMM U Tpa@UKN» TECHO IMEPEIIeTaeTCs ¢
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
MOCIIEI0BATEIbHOCT, ~ M3yU€HUsT MaTepuana. V3ydeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMHA, UX CBOMCTB U IpaMKOB, UCIIOIb30BaHUE
GyHKIOMN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U pPEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHH U HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHUMaHUE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaxarb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJy4YeHHbIe (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InYHON (opme:
aHAJTUTUYECKOM, rpaduyeckod U cioBecHOW. Ero wusydeHue CrnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nHusA «Hauana MaTeMaTHUeCKOro aHaJlM3a» MO3BOJISET CYIIECTBEHHO
paclIupUTh KPYr Kak MaTeMaTH4YeCKUX, TaK M MPUKIAIHBIX 3a7ad, JOCTYMHBIX 00yJarolInMCs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTb CTPOUTH I'padMKHU CIOKHBIX (PYHKIMH, ONpeaensaTh ux
HauOOJbIINE U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIOMAAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaeprkaTelibHas JIMHHSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKMX MOJENel peajdbHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HaWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTUYECKOTO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOro, (OPMAIBHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs



Y3HAIOT O BBIOAIOLIMXCS PE3yNbTATax, MOJYYECHHBIX B XOJ€ Pa3BUTHA MaTEMAaTUKHU KaK HAyKH, U
00 UX aBTOpax.

ConepxatenbHo-MeToAnYeCKas JHHUA «MHOXECTBa U JIOTMKa» BKJIIOYAeT B cebs
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
IPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeJaraloT Hauboiiee
YHUBEPCAIbHBIA SI3bIK, OOBEAUHSIONIMI BCE pas3feiibl MaTeMAaTUKU U €€ INPUIOKEHHUM, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPWIOKEHUA B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOy4arolmieMycs IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHUKHM W HCIIOJIB30BaTh €ro Ul BBIPAXKEHUS CBOMX MbIcieH. pyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HAyKH CJIEAYeT MPU3HATh CBOWCTBEHHYIO €l CTPOrOCTb
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IIpaBUJIaM IOCTPOECHUS  JJOKA3aTEelbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4ECKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO
MBILIEHHUS] 00Y4arOLUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY)KJEHMsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuyeOHOM Kypce «AureOpa M Hayajla MaTeMaTUYeCKOIO aHalIM3a» IMPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YE€CKOrO0  MOJEIMPOBAaHHUS, KOTOpblE  IPU3BaHbl  CHOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENEH pealbHbIX CHUTyallUd, HCCIEIOBaHUSA ITHX
MoOJieJIe C TOMOIIBI0 ammnapara aiareOpsl M MaTEeMaTHYeCKOro aHaliu3a, HWHTEpHpeTaluu
IIOJIyYEHHBIX pe3yapTaToB. Takue 3aaHus BIUIETEHbl B KaXKIBIA W3 pa3leioB NPOTrpaMMBI,
IIOCKOJIbKY BEChb MaTepuaji y4eOHOro Kypca IIMPOKO UCHOJb3YETCs ISl PELICHUS MPUKIIATHBIX
3agau. llpum pemieHMHM peanbHBIX —MPAKTHUECKUX  3a7ad  OOydarolluecs pa3BUBAIOT
HA0JII0/1aTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh Ipobiemy. JledarenbHOCTh MO0 (OPMHUPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Yy4eOHOTo
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAIIU3a».

Ha wusyuenme yueOHOro kypca «AinreOpa M Hadajga MaTeMaTHYECKOIO aHalIM3a»
otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B Heneno), B 11 kmacce — 136 ygacos (4
yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucna v BbIYMCTICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U ACCATUYHBIE JPOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JleiicTBuTenbHBIC YKcha. PanroHalbHBIE W UppaIlMoOHATIbHBIC Yncia. ApuMeTHuecKue
ONEpalMK C JEUCTBUTENIbHBIMU uYucaaMud. MoAyib NEUCTBUTENBHOIO YHUCIIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nensiM nokasatenem. bunom Hetotona. Mcnonbs3oBanue noaxonasuieid popmer
3alKUCH IEUCTBUTENIBHBIX YACEI AJI PELICHUS TPAKTUYECKUX 3a/1a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIbHBIM
MOKa3aTeJIEeM.

Jlorapudwm gucna. CBoiicTBa sorapudma. J[ecITUUHBIC U HATypaIbHBIC JIOTAPU(PMBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHMCIOBOIO apryMeHTa. APKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxmecTBa M TOXAECTBEHHBIE IPEOOpa3OBaHMA. YpaBHEHHE, KOpPEHb YPaBHEHHUS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-clieAcTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U JPOOHO-PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muoroumnensl ¢ riensivMu kodddummrentamu. Teopema Buera.

[Ipeobpa3oBaHUs YMCIOBBIX BBIPAXKEHUI, COIEPIKALTNX CTECHH U KOPHH.

Wppanmonansupie  ypaBHeHUs. (OCHOBHbIE METOJbl PELIECHUS HUPPALUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMUIECKUX
YpaBHEHUM.

OcHoBHblEe TpUroHomerpuyeckue ¢opmynsl. [IpeoOpasoBaHne TPUTOHOMETPHUUECKUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenne cucrem nMHENHHBIX ypaBHEHMI. Marpuiia CHCTEMBl JIMHEHHBIX YpPaBHEHMIA.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HaueHUsl, IPUMEHEHHUE OIPENEIUTENs IS PelIeHUs] CUCTEMbI JIMHEWHBIX yYpaBHeHUH. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI CUCTEMBI JINHEWHBIX ypaBHEHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI] U ONIPEACITUTEIICH.

ITocTpoeHne MareMaTH4eCKMX MOJENEH PealbHOM CUTyallMd C IIOMOIIbI YPAaBHEHUN U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPaQUKH

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3aumuHo obpatHble ¢yHkuuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB GyHKINH.

OO6nactp onpeseneHuss 1 MHOXecTBO 3HaueHUi ¢pynkuuu. Hynu ¢ynkiuu. [Ipomexytku
3HAKOIMOCTOsIHCTBA. YETHbIe M Heu€THble GyHKIuU. Ilepuoanueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBI QyHKIuU. HanOomnbiiee u HauMeHbIee
3HaYeHUs PYHKIIMH Ha IPOMEXKYTKE.



Jluneiinas, KBaaApaTuyHas U APOOHO-TMHEWHAss PYHKIIUU. DJIEMEHTAPHOE HUCCIEIOBaHUE
U TIOCTPOEHUE UX TPaA(UKOB.

CreneHHass (yHKLUS C HaTypaJbHBIM M LEJIbIM HoKa3areneM. E€ cBoiicTBa U rpadux.
CpoiicTBa 1 rpaduK KOpHA N-OM CTerneHW Kak (YHKIMM OOpaTHOM CTENEHH C HaTypaJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBOicTBa U rpaduku. Vicnonp3zoBanue
rpaduKoB QYHKIUH JUIsl pelieHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpY)KHOCTb, ONpEAEICHHE TPUTOHOMETPHUECKUX (DYHKIHIA
YHCJIOBOI'O apryMEHTA.

OyHKIIMOHANBHBIE 3aBHCHUMOCTH B peallbHBIX IIpoleccax H sBICHHUSX. [ 'paduxu
pEaIbHBIX 3aBUCUMOCTEM.

Havyana maTeMaTH4eCcKoOro aHajamusa

ITocnenoBarensHOCTH, Croco0bl 3a/laHus [IOCJIEJ0BATEILHOCTEN. Meton
MaTeMaTU4eCKOW MHIAYKUUHA. MOHOTOHHBIE M OrpaHUYECHHBIE IOCIIEN0BaTEIbHOCTH. Mcropus
BO3HMKHOBEHUS MaTEMaTUYECKOI'0 aHAJIM3a KaK aHajI13a OECKOHEYHO MaJIbIX.

Apudmernueckass W TeoMeTpHUYECKass mporpeccud. beckoHeyHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW HPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable (yHKIMM W ux cBoiictBa. Touku paspeiBa. ACHMOTOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl PEIICHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

IlepBass u Bropas mnpousBoAHble ¢GyHKkuMU. OmpenesneHue, TeOMETPUUYECKUI U
(bu3nUecKuil CMBICT IPOU3BOTHON. Y paBHEHNE KacaTeNbHOM K rpaduKy QyHKIUH.

IIpou3zBosHbIe n1eMeHTapHbIX (PyHKIMHA. [Ipon3BoaHAs CyMMBI, IPOU3BEACHUS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, Onepaliy HaJl MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammel Dinepa—BenHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHYeCKOTo  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucna v BbIYMCICHUSA

Harypanbsable u nensle uucia. llpuMeHeHne NpU3HAKOB AEIUMOCTU LENBIX YHUCEI,
HauOonbui obmui nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKina s pelmeHus 3a1ad B LENIbIX Yhciax.

KommekcHele uwucna. Anrebpavyeckas M TpUTOHOMETpuYeckas (OpMbI 3amucu
KOMIIJIEKCHOTO 4Hcia. Apru(MeTHYecKrue onepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3
KOMILUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pemeHus (U3NYeCKUX |
FeOMETPUUECKUX 3a/1au.

YpaBHeHHs U HEPABEHCTBA

CucremMa U COBOKYIIHOCTh YpaBHEHHH M HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEAICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUM C TIOMOIIBIO TPUTOHOMETPHUYECKOMN
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.



OcHOBHBIE =~ METOABl  PEIICHHA CHCTEM W COBOKYINHOCTEH  PAallMOHAJIBHBIX,
UppaMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIApaMETPaMHU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUUYECKUX 3a]ad U
3ajjady U3 pa3IMuyHBIX 00JacTedl HayKM M PpeaJbHOM JKM3HU, HMHTEpIpeTaluss MOJy4YEeHHBIX
pe3yNbTaTOB.

DOYyHKUMH U TPaPUKH

I'padux xommosuimu QyHkui. ['eomerpuueckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

I'papuueckue MeTOAbl peIIEHUs YpaBHEHMH M HEpaBeHCTB. I'paduueckue MeTOAbI
pelIeHus 3a/1a4 C IapaMeTPaMH.

Hcnonb3oBanue rpa¢ukoB (QyHKIMH A8 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havasa maTeMaTH4eCKOIo aHaJIM3a

[IpumeneHnne nPOU3BOAHONW K MCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHre HanOoJIbIIero 1 HAaMMEHbIIEro 3HAaYeHUH HeNpepbIBHON (YHKIIMU Ha
OTpE3KE.

[IpumeHeHre TPOU3BOAHOM Ul HAXOXACHHUS HAWIyYLIEro PELICHUs B IPHUKIAJHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiond WiIn
rpaguKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpasHbie 3eMEeHTapHBIX
¢bynkuuit. [IpaBuia HaxoX1eHUS IEPBOOOPA3HBIX.

NHuterpai. ['eomeTprueckuil CMbICI MHTETpaia. BerarciieHne onpenenéHHoro nHTerpaina
no popmyne Hetotona-Jleli6uuma.

[IpumeHenne wuHTETpana Ui HAXOXKICHHUS IUIOIAACH IJIOCKUX (Guryp u o0bEMOB
FEOMETPUYECKUX TEIL.

[Ipumeps! pemenuit aAudepeHnnanbHbIX ypaBHEHUN. MaTeMaTnyeckoe MOJeINpOBaHNe
peabHBIX MPOLIECCOB C MOMOILBIO AP PepeHINaTbHbIX YPaBHEHUH.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPE/JHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXJAAHCKOW TO3WIMKM OOYyYalomerocs Kak akKTUBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCH U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIUSIMH U Ha3HAYCHHEM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTb POCCUICKOMN TpaXKIaHCKON UACHTUYHOCTH, YBAKCHHS K MPOIILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHIUCKHX
MaTeMaTUKOB W POCCUHCKON MaTeMaTH4YECKOM IIKOJbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoja, C(HOPMHUPOBAHHOCTh
HPaBCTBEHHOTI'O CO3HAHMS, 3THUYECKOTO TMOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCTbIO YUYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIICHHE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEeHUN, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IMnYHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHUMTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTeMaTH4YEeCKWE 3HAHUS B HWHTEpecax
3I0pOBOTO M 0e€30MacHOro o0pasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pPOBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEKUM 3aHITHH M OTIbIXA, PErysispHas (Quznueckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITUSX CIIOPTUBHO-030POBUTEIHHON
JeSTeTLHOCTBIO;

6) Tpya0BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH TPYAOIIO0US, HHTEPEC K Pa3IHUIHBIM chepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBIECHHOCTH;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TMOHUMAaHHE BIUSHUS COIHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUISl pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKU U MaTeMaTHYECKON KYJIbTYypOH KaK CPEJACTBOM MO3HAHUS MHUDA,



TOTOBHOCTb OCYHIECTBIIATH IIPOECKTHYIO U MCCIIEI0BATEILCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U
B I'PYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble JlornyecKkue AeicTBus:

BBISIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEeMaTUYeCKUX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAY TMOHATUAMHU, (OPMYTUPOBATH ONPEACICHUS  MOHSATHM,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA Ui 000OLIeHHs U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATH U NPEOOpPa3OBbIBATh CYKICHUA: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEYUs B (paKTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX UM MHIYKTHUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEPXKJIECHUH (TIpsMble U
OT IpPOTUBHOIO), BBICTpPAUBaThb AapryMEHTAlUI0, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOJIbI;

BBIOMpaTh cnoco0 pemeHUst y4eOHOW 3amaun (CpaBHHUBAaTh HECKOJBKO BAapHAHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBarebcKue JeHCTBUA:

UCIOJIb30BaTh ~ BONPOCHl ~ KaK  HCCIENOBATEIbCKMM  HMHCTPYMEHT  IIO3HAHUS,
(GbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIKME IPOTUBOPEUHE, IPOoOIeMy, YCTaHaBIMBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIECJOBAHHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 000OIIEHHS U BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000111eHHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATh MTPEATIONIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH A€(PUIMTHI HTHPOPMAIMH, TaHHBIX, HEOOXOJUMBIX JJIsl OTBETAa HAa BOIIPOC U AJIs
pEILeHNUs 3a]a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB pPA3IMYHbIX THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS,

CTPYKTypUpOBaTh  HH(pOpMAlMIO, TPEACTaBIATh €€ B  pa3IMyHbIX  (opMax,
WTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTH MHGOPMAIMM MO CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
OO01menne:



BOCIPUHUMATh U (OPMYIIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSMHU U LENISIMHU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKD TOYKY 3PEHHUS B YCTHBIX W MHUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peHIeHHs 3a/Jayd, KOMMEHTHUPOBATh MOJyYCHHBIN
pe3yJbTaT;

B X0/ie OOCYXIEHHMsI 3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYX IaeMON TEMbI, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHBIE HAa NOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jiHuue U CXOJICTBO
NO3HILINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MIPEJICTaBIATh PE3yNbTaThl PElICHUsl 3a7aud, SKCIIEPUMEHTA, MCCIECIOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad [pPEe3eHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTaBJIATH IUIaH, aJIFOPUTM DELIEHUS 3a/layd, BbIOMpaTh CHOCOO peuIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

BJIa/IETh HaBbIKAMU II03HABATENIbHOM pe(IeKCUU KaK OCO3HAHMSI COBEPILIAEMBIX AEHCTBUM
U MBICIUTENbHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

MpEeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NHpPH PEIICHUM 3a/Ja4d, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEJIU M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JTOCTHIKEHHUS] WJIM HEAOCTH)KEHHS PEe3yNbTaTOB JEATEIbHOCTH, HAXOIWTh OMIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MIOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBUAYAIbHON pabOThI MpU
pelieHMH y4eOHBIX 3a/ad, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpenensTh BUABI padoT, JTOroBapUBaThCs, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IPyHNOBbIX (hopmax paboThl (00CyXkIeHUs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHUCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

MHNPEAMETHBIE PE3YJBbTATHBI

K xonmy oOyuenuss B 10 kJjacce oO0ydyarouIuiicss MOTYYUT CIEAYIOIIME MpPeIMETHBIC
pe3ynbTaThl IO OTAEIBHBIM TeMaM pabouel mporpaMMbl y4eOHOTO Kypca «AnreOpa v Havana
MaTeMaTHUYEeCKOr0 aHaIN3a:

Yucja ¥ BBIYUCTICHHUA:

CBOOO/IHO OMEPUPOBATH MOHATUSMU: PAIIMOHAIBHOE YMCII0, OECKOHEYHAsI TIEPUOINIEeCKas
JIpo0b, TPOIEHTHI, UPPAMOHATHLHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX M JEHCTBUTEIBHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHATh JIPOOM W TPOIEHTHI IS PEIICHUS NPUKIAAHBIX 3aJad U3 Pa3TUIHBIX
OTpacJiel 3HAaHUM U PeabHOM KU3HU;

MPUMEHATHh NMPUOMKEHHBIE BBIUMCICHUS, TpaBUIa OKPYTJEHUS, MPUKUIKY U OILECHKY
pe3yJibTaTta BEIYMCIIEHUN;



CBOOOJHO ONEpUPOBaTh IOHATHEM: CTENEHb C IIEJIbIM I10Ka3aTelieM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PElIeHHs NMPAaKTUYECKUX 3a1ad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPAIBbHOM CTETECHH;

CBOOO/JHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHAIBHBIM I10Ka3aTelIeM;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: JIOTapudM 4YHCIA, JECATUYHBIE M HaTypalbHbIC
JorapudMmebI;

CcBOOOZIHO ONEpUPOBATh MOHATUSMU: CHHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTA.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOZIHO  OIEpUpOBaTb  IMOHATHSAMHM:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

IPUMEHATh PA3IMYHBIE METOJbl PEIICHUS PALUMOHAIBHBIX U JAPOOHO-PAIIMOHAIBHBIX
YPaBHEHM, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOO/JHO OIEPUPOBATh MOHATUSMU: MHOTOUIEH OT OJHOM MEPEMEHHOW, MHOIOWIEH C
HeJbIMU - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera 1 perienus 3anay;

CBOOOJHO ONIEpUpOBaTh IMOHATHSIMU: CHUCTEMa JIMHEMHBIX YpaBHEHUH, Marpuua,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ero IreoMeTPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONPEASTUTENN A PELIeHUs
CUCTEMbI JIMHEWHBIX YpaBHEHUN, MOJEIMPOBATh peajbHbIE CUTyallUd C IMOMOIIbIO CHUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHBbIE MOJAEIM C IIOMOIIBIO MaTpull U
OInpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHBII pe3ybTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S Tpe0Opa30oBaHUs BEIpaKEHUI;

BBIIIOJHATh MpeoOpa3oBaHUsl YHUCIOBBIX BBIPAXKEHHUM, COJIEp)KallUX CTENEHU C
paLMOHATILHBIM [10Ka3aTeleM;

HCIIOJIb30BaTh CBOWCTBAa JIOTapupMOB Uil NpeoOpa3oBaHUs  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

cBOOOJIHO  ONepUpoBaTh  NOHATHUSAMU:  HppallMOHAIIbHBIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUe YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCHIIBHBIX MEPEX00B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE  TpUTOHOMETpuYeckne (opMyabl Aias  IpeoOpa3oBaHUsS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OIEpUPOBaTH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSAThH
HeoOxoauMble (POPMYJIBI JIJIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICJIUPOBaTh peajbHbIE CHUTyallUd Ha S3bIKe aureOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA 10 YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUH U TPaQUKH:

CBOOOJTHO ONEpUpOBaTh MOHATHAMM: (YHKIHUS, CHOCOOBI 33JaHusl (DYHKIMM, B3aHMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBINOIHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

cBOOO/JHO ONEpUPOBATh MOHATHUAMU: OOIACTh OIpENeieHHs] U MHOXKECTBO 3HAu€HUM
GbyHKIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA,;

CcBOOO/JIHO OINEpUPOBATH MOHATHSAMH: YETHBIE U HEUYETHbIE (YHKIUHU, MEPUOTUUYECKUE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpHpPOBaTh MOHATUSMH: CTENEHHass (QYHKUUS C HATypaJbHBIM U LEJbIM
rokasaresnemM, rpaQuk CTelneHHOW (YHKIMM C HaTypalbHBIM U ILIEJbIM IOKa3aTeleM, rpadux
KOpHs1 N-0i CTENEeHH KaK (QYHKIIMU 0OpaTHOI CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeleM;



ONEpUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTH4YHAas M JpOOHO-TMHEWHHas (YHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: IOKa3aTelabHas U Jorapupmudeckas QyHKIHUH, UX
CBOWCTBA U TpaMKH, UCIIOIB30BaTh UX IPAadUKH JUIsI PEIICHHs YPAaBHEHHUIA;

CBOOOJHO ONEpUpPOBaTh MOHATUSIMU: TPUTOHOMETPUUYECKAs] OKPY)KHOCTb, OINpe/eleHue
TPUTOHOMETPUUYECKUX (PYHKIUI YMUCIOBOTO apryMEHTa;

UCIOJb30BaTh Tpadukyu (GYHKUMHA A MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN NpHU
pelIeHNH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKIY BEJIUYNHAMU;

Havyana maTeMaTH4ecKoOro aHajimu3a:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: apU(MeTHUecKass M reoMeTpuyeckas Iporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs, TMHEHHBIN U SKCIIOHEHIMAIBHBIA POCT,
(bopMyIa CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHNUE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU JIJIsl PELIEHMSI pEaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATHSAMM: IIOCIEAOBAaTENbHOCTh, CHOCOOBI  3a/JaHUS
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKJIEHHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJHO OTEpUPOBATh MOHATHSIMU: HEMPEPHIBHBIC (DYHKIIUH, TOUYKH pa3pbiBa rpaduka
GbyHKIMH, aCUMITOTHI rpaduka GyHKITIH;

CBOOOJHO OMEpUpPOBATh MOHATHEM: (YHKIHWS, HEMpEepbIBHAs Ha OTpPE3Ke, MPHUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH U5 peILieHHs 3a/1a4;

CBOOOZHO OIEpUpOBaTh MOHATUSMH: IIepBasi M BTOpas NPOU3BOAHbIE (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKUINU;

BBIUUCIIATh IPOU3BOJHBIE CYMMBI, NPOM3BEJACHHUS, YACTHOTO M KOMIIO3ULMU JBYX
(GyHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

HCIOJIb30BAaTh TE€OMETPUYECKUM M (U3UYECKUH CMBICI IPOU3BOJHOM MJisi pelieHus
3aj1ad.

MHo:xecTBa H JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUK HaJl MHOXKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONHCaHMsI pealbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

cBOOO/ZIHO oOmNEepUpOBaTh MOHATHUSMHU: OIPEAETICHHE, TEOpeMa, YpaBHEHHE-CIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K konny oOyuenus B 11 kuacce oOydarolIuiicsi MOJyYUT cIenylOIUME MpeAMETHbIS
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucina v BbIYMCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: HATypaJbHOE W II€JI0€ YHCIO0, MHOXKECTBa
HATypaJIbHBIX M LENbIX YHCEJ, UCIIOIb30BaTh NMpU3HaKU Aenumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh AIrOpuT™M EBKINIa;

cBOOO/IHO OTIEpUPOBATH MOHATHEM OCTATKa [0 MOJYJIIO, 3allMChIBaTh HATypajIbHbIE YHCIIA
B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO OIEPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMITJIEKCHBIX
quCell, MPEJCTaBIsATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil 1 TPUrOHOMETPUUECKO (opme,
BBITMOJIHATH apu(MeTHUYECKHe ONepaliy ¢ HUIMH U 300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHNS H HEPABEHCTBA!

cBOOOZIHO  ONEpUpOBaTh  MOHATHUSAMU:  HppalMOHANIbHBIE,  MOKa3aTelbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYILIECTBIATH OTOOP KOPHEN IpU PEelIEeHUU TPUTOHOMETPHUYECKOTO YPAaBHEHUS;



CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, NPHUMEHATh
HE00X0uMbIe (OPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: CUCTEMA U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBbI-CIIEACTBUS, HAXOAUTh PELIEHUsI CHCTEMBI U COBOKYITHOCTEN
paLMOHATIBHBIX, HPPALMOHAIBHBIX, I10KA3aTENIbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;

pelmaTh palUOHAIbHbBIE, HpPPALMOHAIbHBIC, IIOKa3aTellbHble, Jorapudmuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAILNE MOYJIN U TTapaMeTphl;

IPUMEHATh Ipaduyeckre METOAbl JUIsl PelleHHs YpaBHEHUM M HEpaBeHCTB, a TaKkKe
3a/1a4 ¢ IapaMeTpaMHy;

MOJICJINPOBaTh pEajbHbIC CHUTyallUM Ha S3bIKe aureOpbl, COCTABIATH BbIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBMIO 3a/ayd, HCCIENI0BaThb IMOCTPOEHHBIE
MO/JIEJIU C UCIIOJIb30BAHUEM allllapaTa aareopbl, UHTEPIPETUPOBATh MOJTYYEHHBINA PE3yJIbTaT.

DyHKIUH U TPaQUKH:

CTPOUTH T'padMKU KOMIO3ULMH (DYHKIUI C MOMOIIBIO 3J€MEHTAPHOTO UCCIIEA0BAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TeOMEeTpUYecKHe O0pa3bl ypaBHEHHH U HEPAaBEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

CBOOO/JIHO ONEPUPOBATH MOHATHIMHU: T'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIIMH [T MOJCTTUPOBAHHS U UCCIIEIOBAHUS PEANBbHBIX TPOILIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

HCIOJIb30BaTh IPOU3BOAHYIO JJIsi MCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
JKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMU HENTPEPHIBHON HA OTPE3KE;

HCII0JIb30BaTh IIPOM3BOJHYIO JUIsl HAXOXKIEHUS HAWJIy4lIErO PELICHUs B NPUKIIAJHBIX, B
TOM YHCJIE COLMAJIbHO-3KOHOMUYECKHUX, 3aJayax, JJs OINpEAENCHUS CKOPOCTH U YCKOpPEHUs
npoiiecca, 3alaHHOro (GopMyInoil Ui rpadukom;

CcBOOOZIHO oOmepupoBaThb MNOHATUSIMU: TepBOOOpa3Has, ONpPENENEHHBI HUHTErpal,
HaXOJUTh NEpBOOOpa3HbIE HIEMEHTAPHBIX (QYHKUMI M BBIYMCIATH HMHTErpal mo Qopmyie
Hrerorona-Jleiibnuna;

HaXO/UTh IUIOLIA/IU TIIOCKUX GUTYp U 00BEMBI TEJ ¢ TOMOILBIO HHTErpaa;

UMETh MPEACTAaBICHUE O MAaTeMaTUYECKOM MOJEIMPOBAHMU Ha MPHUMEpPE COCTABIICHUS
T depeHIMaIbHbIX YpaBHEHUH];

pelarh IpUKIaJHbIE 3aa4l, B TOM YHCJE COLMAIIbHO-DKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeCTBAMH MaTEMaTHYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMmsbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOX€ECTBO 1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 23 1 A cnam EI'D..Maremartuka
HepaBeHCTBA. CHCTEMBbl TMHEHHBIX SAKace
ypaBHEHUH
5 Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1 A cnam EI'D. Maremaruka.
LIEJIBIM [TOKa3aTeIeM SAKace
3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 A cnam EI'D. Maremaruka.
HppaumnoHnanbHble ypaBHEHUS AKnacc
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 A cnam EI'D. Maremaruka.
ypaBHEHUSA AKnacc
5 Jlorapudmuueckast GyHKIIHS. 18 1 A cnam EI'D. Maremaruka.
Jlorapudmuueckue ypaBHEHUs AKnace
5 TpuroHomeTpudecKue BeIpaXeHUs U 24 1 A cnam EI'D. Maremaruka.
ypaBHEHUSA AKnacc
7 IMociiemoBaTebHOCTH U IPOTPECCUH 10 1 A cpam EIS. Matemarska.
AKnacc
S cmam EI'D. Maremarnka.
8 HenpepriBabie pynkuu. [IponsBoanas 20 1 SKace
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 4 2 A cnam EI'D. MaTtemartuka.
3HAHUU AKnacc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 29 1 S cnam EI'D. Maremaruka.
IIPOU3BOIHOMN SAKace
SI cmam EI'D. Martemartuka.
2 I1 0 12 1
epBoOOpa3Has U UHTErpal SKace
3 I'paduxu TPUTOHOMETPHUECKUX ()YHKITHHA. 14 1 A cnam EI'D. Maremaruka.
TpuroHomeTpuuecke HepaBeHCTBA AKnace
4 HppaumnoHanbHble, IOKa3aTEIbHbIE U 24 1 A cnam EI'D. Maremaruka.
norapupMHUUECKUE HEPABEHCTBA SAKnacc
A EI2. M .
5 KommiekcHbie yucna 10 1 caam EI'9. Maremaruka
AKnace
A cnam EI'D. Maremaruka.
6 HarypanbHble 1 11enbie yncia 10 1
TypaJIbHBIC U T[EJIbIe YUCIT SKace
C
, (I)/IC;“:;VII;I paIII/IOHaJ'I;I—;BIX:b pra:cHOHaanmx . . o cxiam EID. Matemariga,
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
. p SIKmacc
ypaBHEHUM
A cnam EI'D. Maremaruka.
8 3 16 1
aJlaud ¢ mapameTpamu SKace
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 5 S cnam EI'D. Martemarwnka.
3HAHUU AKnacc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie padoTsl

MHO)KGCTBO, Oorcpanru HaJQ MHOXCCTBAMU U UX

L cBoicTBa [luarpammel Ditniepa-Benna. 1

5 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara J1Jis pelieHHs 3a1a4
Panmonaneubie yncia. OOBIKHOBEHHBIC U

3 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
nepuoAnYecKue Jpoou
Panmonaneubie yncia. OOBIKHOBEHHBIC U

4 JIECATUYHBIC IPOOHU, TTPOLIEHTHI, OECKOHEUYHBIE 1
MEPUOIUUECKHE TPOOH

5 [Tpumenenue apobeii U MPOIICHTOB IS PEIIeHUs 1
MPUKJIAHBIX 33]1a4

6 [Tpumenenue apobeii U MPOIICHTOB IS PEIIeHUs 1
MPUKIIAIHBIX 33]1a4

5 JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U 1
HPpAIMOHATILHBIE YHCIIa

8 ApudmeTnieckre oneparuu ¢ 1eHCTBUTEIbHBIMU 1
YUCTaMH

9 Moaynb AENCTBUTEIBHOIO YMCIIA U €M0 CBOMCTBA 1
[TpuGmxE€HHBIC BEIYMCIICHUSI, TPABUIIA

10 OKpPYTJIEHUS, IPUKUJKA U OLIEHKA pe3ynbTaTa 1
BBIYMCIICHUI

11 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO- 1




palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHHUS IIEJIBbIX U JPOOHO-

12 PaLMOHAJILHBIX YPABHEHUH U HEPABEHCTB

13 OCHOBHBIE METO/bI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON EpEMEHHOM. [lenenne

14 MHOTO4JICHA Ha MHOT'O4YJIEH ¢ OCTaTKoM. Teopema
besy

15 MHOTO4JIEHBI C HETBIMHI KO3 UITCHTAMH.
Teopema Buera

16 Pemenue cucreM JIMHENHBIX ypaBHEHUN

17 Pemenne cucreM TMHENHBIX YPABHEHUI
Matpuna cucTeMsl JIMHEWHBIX YPaBHEHUM.

18 Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUYECKUN
CMBICIT M CBOMCTBA; BBIUMCIICHHUE €r0 3HAYCHUS

19 Onpenenurens MaTpULbl 2X2, €ro reOMETPUYECKUN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 [Ipumenenue onpenenuTens sl pELIEHHs] CUCTEMBI
JIMHENHBIX YPaBHEHUN

91 Pemenue npuknaaHpIX 3aa4 ¢ TOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

99 Pemenue npuknaaHbpIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

93 KonTponbhas pabota: "PannoHanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUN"

24 OyHK1MS, criocoObl 3a1anus GyHku. BzanmMuo
oOparuble pyHkuuu. Komnosunus ¢pyHkunit

25 I'paduk pyakmm. DnemMeHTapHbIe TPEOOpPa30BaAHUS




rpaduKoB PyHKIHIA

Oo0nacTe OmpeaAcCIICHNUA U MHOXKECTBO 3HAYCHUH

26 ¢ynkunu. Hynu ¢pyskuuu. [IpomexxyTku 3HaK
IIOCTOSTHCTBA

97 Yérasie n Heu€THbIe PyHKIUU. [leproanyueckue
¢dynkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKIIUU

28 Makcumymbl 1 MUHUMYMBI QyHKIMH. Hanbonbiee
U HauMeHbIllee 3HaueHHe (PYHKIIUU Ha IPOMEXYTKE

29 Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHEHHAs
byHKITUN

30 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduxoB 3Tux GyHKUINH

31 DJIEMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHHE
rpadukoB 3TuX GyHKUINN

32 Crenensb ¢ 1ensIM TIokaszareneM. buaom Herotona

33 Crenens ¢ nensiM nokasareneMm. buaom Herotona

34 CrenenHast QyHKIUS C HaTypalbHBIM U LIEJIbIM
nokazareneM. E€ cBolicTBa u rpaguk

35 Konrponsnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"

36 ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH U
€ro CBOMCTBA

37 ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH U
€ro CBOMCTBA

38 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,
COJIepKaliX CTENEHU U KOPHU

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,

COACpKAIMNX CTCIICHU U KOPHU




[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,

40 COJIepKALIMX CTEIIEHU U KOPHU

41 Wppanuonansusie ypaBaeHusi. OCHOBHBIE METOIbI
pelIeHHs UPPALMOHAIBHBIX YpaBHEHHH

42 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/IbI
pEeLIeHUs] HPPALlMOHAJIbHBIX YpaBHEHHH

43 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METOIbI
peLIeHHs HPpPALlMOHAIBHBIX YpaBHEHHM

42 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
UppaLMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaIMOHATFHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UppaIMOHATFHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak

48 (GyHKLIMU 0OpaTHOM CTENEHU ¢ HaTypaJlbHbIM
nokasaresieM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak

49 (byHKIMU 0OpaTHOM CTENEHH C HATypaJIbHBIM
nokasaresieM

50 KonTponbhas pabota: "CBoiicTBa u rpaduk KOpHs
n-oii crenenu. MppannonanbHele ypaBHEHUA"

51 CreneHb ¢ paliMOHAJIHBIM TIOKa3aTeneM U eé
CBOMCTBA

59 CreneHb ¢ pallMOHAJILHBIM TIOKa3aTeneM U eé

CBOMCTBA




CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U €€

53 . 1
CBOMCTBA

54 [Noka3zatenpHast pyHKIM, €€ cBOiicTBa U rpaduk 1

55 Hcnonb3oBanue rpaduka GyHKUHUN AT peIIeHUs 1
ypaBHEHUH

56 Hcnonp3oBanue rpaduka QyHKIUH U1 PELICHUS 1
ypaBHEHUI

57 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHHA

58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelLIeHHs TOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHHA

60 Konrponsnas pabora: "[lokazarenbHast QyHKIHSL. 1
[TokazarenbHble ypaBHEHUS"

61 Jlorapudm umncna. CoiicTBa jgorapudpma 1

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 €CATUYHBIE U HATYPaAJIbHBIE JJOTapU(MBbI 1

y

65 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMBbI 1

66 [IpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapudmbl

67 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALINX 1
jorapudmsl

68 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX 1
Jorapupmbl

69 Jlorapudmuueckas KLU, €€ CBOMCTBA U rpaduk 1

2




70

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

Hcnons3oBanue rpaduka GyHKIUU AT peIICHUS

71 .
ypaBHEHUH

79 Hcnonws3oBanue rpaduka GyHKIUU AT peLICHUS
YpaBHEHUU

73 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
pereHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
pelieHus JorapuMUIECKuX ypaBHEHUN

76 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
JOTapuPMHUECKUX yPaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
norapu(MUUECKUX YpaBHEHUN

78 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

79 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO
aprymeHra

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC YHUCIIOBOTIO
apryMeHTa

81 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO
apryMeHTa

89 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO
aprymeHra
Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIEIICHHE

83 TPUTOHOMETPUUYECKUX (DYHKIUN YHUCIOBOTO

aprymeHra




Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJIECIICHNE

84 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
aprymeHTa
85 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
91 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
92 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUM 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
102 KonTponbhas pabota: "Tpuronomerpuyeckue 1
BBIPAKEHHS U TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
103 [OCJIEI0BATENLHOCTEN. MEeTOI MaTEMAaTHUECKOI 1
UHTyKIINA
104 MOHOTOHHBIE U OTPAaHUYECHHBIE 1

noCICaA0BAaTCIBbHOCTH. I/ICTOpI/IH aHajJu3a




OECKOHEUYHO MAaJIbIX

105 Apudmerrdeckas mporpeccust

106 I'eomerpuueckas mporpeccust

107 BeckoneuHo yOpIBaromasi reoMeTpudecKas 1
nporpeccust

108 CyMMa 0eCKOHEUHO yOBIBaIOIIEH r€OMETPUUECKON 1
porpeccuu

109 JIMHENHBIN ¥ SKCHOHEHUMANIbHBIA pocT. Huco e. 1
DopMyia CII0KHBIX IPOLIEHTOB

110 JIvuHeHbIN 1 SKCIOHEHIMANIbHBIN pocT. Yuco e. 1
PopMyia CII0KHBIX IPOLIEHTOB

111 Vcnonb30BaHue NPOrpeccuu AJIs perieHus 1
peasbHbIX 33Ja4 IPUKJIaJHOIO XapaKTepa

112 Kontponbnas padota: "[locinenoBarenbHOCTH U 1
nporpeccun’”

113 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1

114 Touka pa3pbiBa. ACUMNTOTHI rpadUKOB HyHKIMH 1

115 CaolicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

116 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

117 Meroa MHTEPBAJIOB JUIsl pEIEHUST HEPABEHCTB 1

118 MeTto MHTEPBAIIOB JIJIsl PELIEHUSI HEPABEHCTB 1

119 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

120 [IpumeHeHue CBOWMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3a1ad

121 [TprmMeHeHne CBOMCTB HENMPEPHIBHBIX QYHKIUH [ 1
peleHus 3a1ad

122 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH 1




Onpenenenue, reOMETPUYECKUNA CMBICIT

123 3 .
HPOU3BOIAHON
124 Onpenenenne, GU3NIECKUN CMBICI IIPOU3BOJHOMN 1
125 VYpaBHeHHe KacaTebHOU K rpaduKy O yHKIIMH 1
126 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKINN 1
127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
128 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
129 [IpousBoaHas CyMMBI, IPOU3BEICHHSI, YACTHOTO 1
KOMITO3HIINY (pyHKINH
130 [IpousBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO H 1
KOMITO3HIINY (PyHKINH
131 [IpousBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO H 1
KOMITO3UIUH (PYHKITHIA
132 Konrtponsnas padora: "[Ipouszoanas” 1 1
133 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"VpaBHenus"
134 CraproBast [uarHoctudeckas pabora 1
135 Hrorosas KoHTpOJIbHAS paboTa 1
136 HToroBas KOHTpOJIbHAsA paboTa
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [TprMeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K MCCIIEI0OBAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

3 [Ipumenenue npou3BOIHOM K MCCIIET0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

4 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0OBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0BAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

5 [IpumeneHne npou3BOIHOM K HCCIIET0BAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

7 Haxosxnenne HauOoJbIIero 1 HAMMEHBLIETO 1
3HauUEHUs HEMPEPBHIBHON (PYHKIIMU HA OTPE3Ke

3 Haxosxnenne HauOoJbIIero 1 HAUMEHBIIETO 1
3HAa4YeHUs HEMPEPbIBHON (PYHKIIMHN HA OTpE3Ke

9 Haxoxnenrne HauboIb11ero 1 HaMMEHbIIEro 1
3HAYEHUS HETPEPhIBHOM (DYHKIIMU Ha OTpe3Ke

10 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIMHM HA OTpE3Ke

1 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO 1
3HaYeHUs HEMPEPbIBHON (PYHKIIUN HA OTpE3Ke

12 Haxoxxnenne HauOoJIbIIEro 1 HAUMEHBIIETO 1

3HAYEHUS HETIPEPhIBHOM (DYHKIIMU HA OTpe3Ke




[IpumeneHre npou3BOIHOM [l HAXO0XKACHUS

13 HaWJIy4lIero pelieHys B IPUKIAAHbIX 3aa4ax

14 [IprumeneHre npou3BOIHOM [l HAXO0XKACHUS
HAWIy4IlIEero peleHus B IPUKIIaIHbIX 3a/1a4ax
[IpuMeHeHne MpOU3BOIHOM ISl ONpeIeIeHUs

15 CKOPOCTH U YCKOPEHHS IIpoLecca, 3aJaHHOTO
dbopmynoit unu rpadpukom
[IpuMeHeHne pOU3BOIHOM JIJIsl ONpeIeIeHUs

16 CKOPOCTH U YCKOPEHHS IIpoLecca, 3aJaHHOTO
dbopmynoit unu rpadpukom

17 Komrmozumus ¢pyHKIui

18 Komnoszumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAWHATHOM IIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHU Ha
KOOpPJMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue GyHKIMIMA ¢
MTOMOIIBIO TTPOU3BOAHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasuble aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

o5 [TepBooOpa3zHble anemMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0X/ICHUS MePBOOOPa3HbBIX

26 Hurerpain. I'eomeTpruyeckuii CMbICI HHTErpaja

97 Beruncnenue onpeaen€éHHoro HHTerpaa mno

dbopmyne Herotona-Jleitoauia




Beruncnenue onpenenéHHoro MHTerpaia 1o

28
dbopmyne Hetotona-Jleitoaua

29 [Ipumenenne nHTErpaia 1 HaXOXKIACHUS
IUIOINAACH TUIOCKUX (QUTYp

30 [TpuMeHeHue UHTErpana A HaXOKACHUs 00bEMOB
reOMETPUYECKUX Tell

31 [Tpumeps! pemennii mudepeHaTbHbIX
YpaBHEHUN

32 [Tpumeps! pemennii mudepeHaTbHbIX
ypaBHEHUI
MaremaTHuecKkoe MOJICIIMPOBAHUE PeaIbHBIX

33 MIPOIIECCOB € MOMOIIBIO AUddHepeHIInaTLHBIX
YpaBHEHUU

34 Kontponbnas padota: "[lepsoodpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

40 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C




[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

42 MOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH 1

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
MOMOIUIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1
KonTtponwnas pabdora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA. 1
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI peIICHUS JIorapu(PMUIECKUX 1




HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHAJIbHBIX

S7
HEPABEHCTB

58 OcCHOBHBIE METO/IbI PEILICHUSI UPPAIITOHATIBHBIX
HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABEHCTB

50 OcCHOBHBIE METOIbI PEIICHUSI UPPAIITOHATILHBIX
HEPABEHCTB

61 ['padmyeckue METOABI pelIeHHs UPPAIIMOHATBHBIX
YpaBHEHUN

62 ['padmuueckue MeTob! peneHus: UppaoHaIbHBIX
ypaBHEHUI

63 ['padrueckue MeTo bl pelIeHNs TOKa3aTeIbHbBIX
ypaBHEHUH

64 I'padrueckue MeTo bl peLIeHNs TOKa3aTeIbHbBIX
HEPABEHCTB

65 I'padmuueckue meTos! penieHus JorapupMuIecKux
ypaBHEHUH

66 I'padrueckue MeTo bl peLIeHNs JTOrapuPMUUECKUX
HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHNs J0rapuPpMUUECKIX
HEPABEHCTB

68 ['padmyeckue METOABI peLIeHHS TOKA3aTeIbHBIX U
norapu(MUUECKUX YpaBHEHUN

69 I'paduueckue MeToIbl peleHHs MoKa3aTeIbHbIX U
norapu(pMHUUECKUX YpaBHEHHHA

70 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U




norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS TOKA3aTEIbHBIX U

& norapu(pMHUECKUX HEPABEHCTB

79 KoHnTtposnbHas pabdora: "UppanuoHaibHbIe,
HoKa3aTesbHbIe U JJorapudmMuyeckue HepaBeHcTBa"
KommuiekcHbie uncna. Anrebpandeckas u

73 TpUTrOHOMETpHYecKasi GOpMBI 3arncu
KOMILJIEKCHOT'O YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TpUTrOHOMETpHYecKasi GOpMBI 3arncu
KOMIUIEKCHOT'O YHClIa

75 Apudmernueckre onepanu ¢ KOMIICKCHbIMU
YHCcIaMU

76 Apudmernueckne onepanuu ¢ KOMIJIEKCHBIMU
YHUCIaMH

77 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH

78 N300pa’keHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEN JUIsl peIeHHS
(bU3MUECKUX U TEOMETPUUYECKHX 3a7a4

82 KonTponbhas pabota: "KommiekcHsie yncna'

83 HarypanbHble U 1enbie yrcia

84 HarypanbHble u 11ep1e yucia




85

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTHU LEJIBIX YUCCII

86 [TprMeHeHHe NPU3HAKOB JIEIUMOCTH LIEIIbIX YUCET

87 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YHCEIL:
HOJ/l n HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YUCEIL:
HO/Zl u HOK

89 [TprMeHeHrEe NPU3HAKOB JIEIUMOCTH 1IEIIbIX YUCE:
OCTaTKH 110 MOYIIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIbIX YHCEI:
OCTaTKH 110 MOZYIIIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YHCEI:

91 anroput™ EBKkimnzaa juid peiieHus 3a1ad B LEbIX
yHuciax

92 Konrponsnas pabdora: "Teopus nensix yncen"

93 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS

94 CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHECHUN

96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH UPPALMOHATBHBIX YPaBHEHUH

97 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX YPABHEHUN

08 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTebHbIX ypaBHEHUH

99 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U

COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHEHUN




OCHOBHBIC MCTOJbI pCICHUA CUCTCM U

100 COBOKYITHOCTEH JIOTapu(PMUUIECKUX YPaBHCHHM
[IpumMeHeHne CUCTEM K PEIIICHHIO MAaTEeMaTHICCKUX

101 3a/1a4 ¥ 3aJ1a4 U3 Pa3InIHbIX 00JIaCcTei HAYKU U
pEaTbHOM KU3HU, HHTEPIIPETAIHSI TIOJTYICHHBIX
pe3yNIbTaToOB
[IpumMeHeHne cucTeM K pelieHUuI0 MaTeMaTHYEeCKIX

102 3a/1a4 1 3a]1a4 U3 Pa3InIHbIX 00JIACTEH HAYKH U
pEATbHOM KU3HU, MHTEPIIPETAIHSI TIOJTYICHHBIX
pe3yJIbTaToOB
[IpuMeHeHre HepaBEHCTB K PEIICHHUIO

103 MaTEeMaTHYECKHX 3a/1a4 U 33J1a4 U3 Pa3TuIHBIX
oOnacTell HayKu U pealbHOM KU3HH,
WHTEPIPETAIHS TOJTYICHHBIX PE3yJIbTaTOB
KonTponbhas pabota: "CrucTeMbl palliOHaIbHBIX,

104 MPPALMOHATIBHBIX MTOKA3aTENbHBIX U
norapuMUUEcKUX ypaBHEHU"

105 PannonanbHbIe ypaBHEHMs ¢ TapaMeTpaMu

106 PanmonaibHEIC HEpaBEHCTBA C MTapaMeTpaMu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 HpparnmoHainbHbIe YpaBHEHHUS, HEPABEHCTBA C
napaMeTpamMu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 [Toka3arenpHBIC ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMu

111 Iloka3zarenbHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C

napaMeTpamu




113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpuroHomeTpruuecKue CUCTEMBI € ITapaMeTpamMu 1
[TocTpoeHue u uccnea0BaHne MaTeMaTUYECKUX

117 MOJIeJIel peaTbHBIX CUTYAIMH C ITOMOIIBIO 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNEe MaTEMaTHYECKIX

118 MOJIENIEN PEANbHBIX CUTyallMid C OMOIIBIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MAaTEMATUYECKIX

119 MOJIENEN PEANbHBIX CUTyalluid C IOMOIIBIO CUCTEM 1
YPaBHEHUH € ITapamMeTpamMmu

120 KonrtponbHas pabdora: "3agauu ¢ mapamerpamu” 1

121 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATHU3AIINS 3HAHUA: 1
"VpaBHenus"

122 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"VpaBuenus"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"VpaBHenus. CucreMsl ypaBHEHHN"

124 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3alHs] 3HAHUN: 1
"HepaBenctaa"

125 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUM: 1
"Hepasencrna"

126 [ToBTOpEeHue, 06001IeHNE, CCTeMAaTU3allMs 3HAHUNA: 1
"HepaBencraa"

127 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIIUs] 3HAHUI: 1

"[IponsBoaHas u e€ mpumeHenue"




[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIMS 3HAHUHA:

128 ) 1
"[IponsBoaHas u e€ npumMeHenue"

129 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"ITponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"UuTerpan u ero npuMeHenue"

131 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aINS 3HAHUNA: 1
"OyHkuun"

132 [ToBTOpEeHUe, 06001ICHNE, CHCTEMAaTU3AINS 3HAHUN 1
"Oyaruun"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

134 Hroroas xouTpoapHas pabora

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpEeHUE, 0000IICHNE, CHCTEMAaTH3aIUs 3HAHUH

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




KPUTEPUU ONEHKU OTBETOB YYAIIUXCS
OtmeTka “5”°CTaBUTCS , €CJIM yYEHUK:
- MOJIHO PAcKpbUl COJAEpXaHHWE Marepuana B 00bEME, MPEeIyCMOTPEHHOM IpOorpamMMmoil u
y4eOHUKOM;
- M3JIOXKWI  MaTrepuajd  IpaMOTHBIM  S3bIKOM B ONpPEAEIEHHOM  JIOrM4yecKoi
IIOCJIEI0BATEIBHOCTH, TOYHO HCIIOJIb3YsS MAaTEMAaTUYECKYH0 TEPMHUHOJOTHIO M CHMBOJMKY;
- IPaBUWIbHO BBINOJHUI PUCYHKH, YEPTEXH, Ipa(UKH, CONYTCTBYIOLIME OTBETY;
- IOKa3aJl yYMEHHUE WJUIIOCTPUPOBATh TEOPETUUECKUE  IIOJOKEHUS  KOHKPETHBIMU
IpUMEpaMHu, MPUMEHATh WX B HOBOM CHTyallud TpPH BBIIOJIHEHUH IPAKTUYECKOIO
3a/laHus;
- IPOAEMOHCTPUPOBAJ YCBOEHHE paHEE M3YUYEHHBIX CONYTCTBYIOLIMX BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOWYMBOCTH HCIOJB3YyEMBIX MpPH OTBETE yYMEHUI W HAaBBHIKOB;
- OTBEYAJ CaMOCTOATENbHO 0€3 HABOJIALIMX BOINPOCOB YUUTEIIS.
OtmeTrka “4”cTaBUTCS , €CJIM OH YJOBJIETBOPSIET B OCHOBHOM TpPEOOBAHMSIM Ha OLIEHKY
“5”, HO MpPU ATOM HMEET OJIUH U3 HEIOCTATKOB:
- B M3JIOKEHUHM JONYIICHb HeOoNbIIMe TNpoOeNbl, HE WCKA3WUBIIMNE MaTeMaTHYeCKOe
CoJlepKaHue OTBETA;
- JIONYyUIEHbl OJMH-ABA HENO04€Ta IPU OCBEUICHMM OCHOBHOI'O COJEp)KAHUS OTBETa,
UCIPABJICHHBIE 10 3aMEYaHUIO YUYMTEIS;
- JIoNyIleHbl omubka win Oosiee ABYX HEAOYETOB IPU OCBELIEHUU BTOPOCTEIEHHBIX
BOIPOCOB WJIM B BBIKJIQJIKaX, JETKO HCIPABJICHHBIE 10 3aMEYaHUIO YUHUTEJ.
Otmerka “3” craBUTCA B CIEAYIOLIUX CIydasXx:
- HEMOJIHO WJIM HEIOCJIeI0BaTeIbHO PACKPBITO COJEp)KaHME Marepuana, HO IOKa3aHo
o0liee TMOHMMAaHWE BOMNPOCA U  IMPOJAEMOHCTPHPOBAHBI yMEHUS, JOCTAaTOYHBIC IS
JaTbHEMIIero ycBOEHHMsl IporpaMMHOro wmarepuana (ompenenéHusie “TpeboBanHust K
MaTeMaTHUYeCKON IMOATOTOBKE ydalluxcs’);
-  UMENUCh 3aTpyJHEHHMs WIM JONYIIEHbl OIIMOKM B  ONPEAEICHUU TOHATHH,
WCIOJIb30BAHUN MaTeMaTUYeCKOW TEPMUHOJIOTMH, YEpPTeKaxX, BbIKJIAJKaX, HUCIPaBICHHbIE
IIOCJIE HECKOJBKHUX HABOJSIIMX BOIPOCOB YYMTENS;
- YYEHMK HE CHpPaBMJICA C NPUMEHEHHEM TEOpUUM B HOBOM CHUTyallud IPU BBITOJHEHUHU
MPAKTUYECKOTO 3a/IaHUs, HO BBIOJHWI 33JaHUs 0043aTEIbHOTO YPOBHS CIIOXKHOCTU I10
JTAaHHOM TeMe;
- TIpU 3HAHUM TEOPETHYECKOro MaTepuana IOKa3aHa HEeJ0CTaTOYHas CPOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUN M HaBBIKOB.
OtmeTtka “2” cTaBUTCA B CIEAYIOIIUX CIydasx:
- HE pacKpbITO OCHOBHOE COJepXkaHHe yueOHOro MmaTepuaia,
- 0OHapy)XeHO HE3HaHHe WJIM HEMOHUMaHHE YYEHHKOM OoiblIel WM Hanbojee BaXKHON
yacTh y4yeOHOTro MaTepuana;
- JONYIIEHbl OIIMOKU B OINpPENEICHUU TMOHATHHA, NMPU HCIOIB30BAaHUM MaTeMaTHYeCKOU
TEPMHUHOJIOTHH, B PHUCYHKax, uepTekax WM Trpadukax, B BbBIKIAJKaX, KOTOpble HE
HCIIPABJIEHBI IIOCJIE HECKOJIBKHUX HABOIAIIMX BOIPOCA YUYMTEIS.
[IpenomaBanue anred6psr B 10-11 kimaccax Benércs mo yueOHUKY «Anredpa v Havaina

MaTemaruueckoro aHanusa 10 kiacc (6a30Bbiit U yriyonéHHblid ypoBHH), L. A.AnmumoB u
np- Mocksa: IIpocBemenne,2023r. . Kaxknas koHTpopHas paboTa mpencraBieHa B 4
BapHaHTax, Npu4éM, 3 U 4 BapuaHThl HECKOJIBKO CIOXKHEe, yeM 1u 2, uTto olnerdyaer
ocyuecTBieHre AudpepeHnaIbHOro noaxoaa k yuammmcs. [locneansas padora siBisercs
utoroBoil. KoHTposbHbIE pabOTHI BEICTPOEHBI IO OJHON M TOM ke cxeme: 3a7aHust 6a30BOro
YPOBHS CJI0)KHOCTH, CPETHETO YPOBHS U 33JaHUs TOBBILLIEHHOTO YPOBHS cioxHocTH. [Ikana
OLIEHOK: «3» BBICTABIISIETCS 32 YCIIEIIHOE BHIMOJIHEHUE 3a/1aHNi 0230BOI0 YPOBHS CIIOKHOCTH



(Nel1-4) 3a BBITOIHEHHE 3aJaHUK JIBYX YPOBHEH — OTMETKA «4». «5» BBICTABIACTCS 3a
BBITNIOJTHEHHE Beel paboThl CriMcok uTepaTyphl: «Alredpa u Hauajaa MaTeMaTHYeCKOro
ananu3a. 10 kimace. lumaktuyeckue Mmarepuansl»y, M.U. [llaOynun u ap.- MockBsa,
IIpocemenue, 2023r.

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

«Anre0pa u Hauana MmaremaTudeckoro ananu3a 10 knacc (6a30BbIi 1

yrayOonéuusiil ypoan), L. A.AnumoB u np- Mocksa: [Ipocsemenue, 2023

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
«Anre0pa u Hauasja MaTeMaTudeckoro ananusa. 10 kiacc. Jlunaktuueckue

Marepuans», M.W. [llabynun u n1p.- Mocksa, [Ipocsemienue, 2023r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

"SKnacc", POII, bubmnorexka LIOP



[Ipunoxenue

OO0pa31bpl KOHTPOJIBHBIX PA0OT 1o anredpe ans ydaunmxes 10 kiacca (yriry0i. yposeb)




