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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMUYECKOTrO aHallM3a» SIBJISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IpOrpaMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCrieunBaeT HHCTPYMEHTAIbHYIO 0a3y /71 U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYyroil CTOPOHBI, (POPMUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCcsl
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS HWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHoro y4yeOHOro Kypca oOydyarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYECKOH Gopme.

YueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYeCKOro aHajan3a 3aKJIaJblBaeT OCHOBY JJIS
YCIICIITHOTO OBJA/ICHUS 3aKOHAMU (DU3HUKH, XUMHH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHICHIIHI
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KW3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPCHHO HCIOJB30BaTh WX I JAITBHEHUIIETO
o0pa3oBaHus U B IOBCEIHEBHOI XM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTHYECKH
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTHYECKOTO aHaIM3a Pa3BUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAEIYKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCS C MPUMEepaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIi
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHMMH (GOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenuduky ydyeOHOM  JesITeNnbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHUSI, CAMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe meromuku oOyueHHs anreOpe ¥ HadajgaM MaTEMaTHYeCKOTO aHaIM3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeyIOIINE COJEpKAaTeNbHO-METOANYECKHe JTHUHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hayama maTremMaTiudeckoro anaiamsa», «MHOXKecTBa U
Jorukay. Bce OCHOBHBIE COZIEpKaTEIbHO-METONYECKHE TMHUH U3Y4al0TCs Ha MPOTHKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TeMaMu U pasfenamu. JlaHHBIA y4eOHBIM Kypc sBIseTCS
UHTETPAaTUBHBIM, IMMOCKOJBKY OOBEIUHSET B ceOe comepikaHWe HECKOJIBKHX MaTeMaTHYeCKHX
TUCITUIINH, TaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi Joruka u apyrue. [lo Mepe Toro xak oOydaromruecs OBIIAJIEBAlOT BCE Oolee
OIMPOKAM  MaTeMaTH4YEeCKHUM  amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO QopMHUpyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATHIECKYIO0 MOJIENb pEalTbHOW CUTYAINH, IPHMEHSTh
3HAHMS, TOJIYYCHHbIE TMPH U3YYEHHH YYEOHOTO Kypca, [UIsl PEIIEHUS CaMOCTOSTEIbHO
chopMyIUpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.

CogepxartenbsHO-MeTOAUYECKas TUHUS «UKCTa U BBIYUCIEHUS» 3aBepIIaeT OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmiero oobpaszoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanus 0co00e BHUMaHUE YAETISETCS
(OpMHUPOBAHNIO HABBIKOB PAIlMOHAILHBIX BBIUYMCIICHUH, BKIIOYAIONIMX B ce0sl MCIOJIh30BAHUE
pa3auuHbIX (GOpM 3amKMcH 4YHCIa, YMEHHE JelaTh MPHUKUAKY, BBIIOJHATH NPUOTKEHHBIC
BBIYMCJICHHSI, OIICHUBATh YMCIIOBBIC BBIpAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKHMH KOHCTAHTAMHU.
3HaKOMBIE 00yUYaIONIMMCS MHOXKECTBA HATYPAIBHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX



YHUCENl JAOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCEI. B KaXkaOM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(uyeckue 3aaydl U ONepalu: JAeJeHUE Halelo,
ONEPUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJIBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UpPpaMOHATILHBIX YUCET, apH(PMETHIECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTEIICHM Ha MHOXXECTBE KOMIUIEKCHBIX 4MCEll. biiaromapst mocienoBaTelIbHOMY PacCLIMPEHUIO
Kpyra HCIOJIb3YEMBIX YUCEN M 3HAKOMCTBY C BO3MOXXHOCTSMHM MX IIPUMEHEHUs JUIsl pELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MaTEMATUKU KaK HAyKU U €€ poJu B
IOCTPOEHHH MOJIETIEH peabHOr0 MUPA, IIMPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETU3ALIHS.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» pealu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YPOBHE CpeIHero oomero o0pa3oBaHMs, IOCKOIBKY B KaxaoM paszaene Ilporpammel
IPEIYyCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe oO0ydaromuecs: OBIaleBaloT
pa3IMYHBIMM  METOJaMHM PELIEHHs pPalMOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coxepxamux napaMmerpsl. IlomydeHHble yMEHMs IIHMPOKO HMCIOJIB3YIOTCS IIPU MCCIEIOBAaHUU
(GyHKLUH C TOMOIIBIO IPOU3BOIHON, IPU PELLICHUH MTPUKJIAAHBIX 33]a4 U 3ajjay Ha HaXOXKAECHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHWN (yHKUWU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Take (GOpPMHUPOBAHME YMEHHUH BBINOJHATH pacué€Thl MO Qopmynam, Mpeodpa3zoBaHUsA
PalMOHATIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKE BbIPAXKCHU,
coJepkalx creneHd M Jorapupmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JE€AYKTHUBHBIX pacCyKACHUH, pabOThl ¢ CUMBOJIbHBIMU
dbopMamu, IpEeCTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQeKTUBHbIC HHCTPYMEHTHI AJIS1 PELICHHs IPAKTUUYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTtenpHo-MeToAnYeCcKast TUHUS «DYHKUUMU U TpaUKH» TECHO NEPeIieTaeTcs C
JPpYTMMHU JIMHUSIMH y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T M10CJIEJ0BATEIbHOCTD
u3ydyeHus: Marepuana. l3yueHue CTelneHHOW, IIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUECKUX (QYHKIIUH, UX CBOMCTB U rpaUKOB, UCIIOIb30BaHUE QYHKIIUI 115 pelieHus
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHON )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMYyIaMH 3aBUCUMOCTH MEX/Y pa3IMUHbIMU BEJIMUYUHAMH,
UCCJIEIOBATh IOJIYY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTebHOI
JIMHUY HalLlEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, IO3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaTUTHUeCKOH, rpaduyeckoil u cioBecHol. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aL1UH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHyecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMPUTh KPYT KaK MaTEMaTUYECKUX, TaK U MIPUKIAIHBIX 3a/1a4, TOCTYIHBIX 00y4aroIuMCs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXKHOCTb CTPOUTh IpaUKH CIOXKHBIX (DYHKIHH, ompeaensTb UX
HauOOJIbIIME U HAaUMEHbILINE 3HAYEHUS], BBIYUCIATD IJIOMAAN GUryp U oOBEMBI T, HaXOIUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas coaeprkaTelibHas JIMHHASA OTKPBIBAET HOBBIE
BO3MOKHOCTH ITIOCTPOCHMS MATEMATHYECKUX MOJEIIEH PEAIbHBIX CUTYallui, I03BOJISIET HAXOIUTh
HaWIy4llle€ pPELICHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTe€MaTU4YE€CKOIO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaIOT O
BBIJIAIOIINXCS pe3yJbTaTax, MOJYyYEHHbIX B XOJA€ Pa3BUTHs MaTEeMAaTUKU KaK HayKH, U 00 uX
aBTOpax.

ConepxatenpHo-MeToauYecKkass JuHHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBI TEOPUM MHOKECTB M MaTeMaTH4YECKOM JIOTHKU. TeOopeTHMKO-MHOKECTBEHHBIE
NpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W NpesiaraioT Haubolee



YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMATUKH M €€ TMPHIOKCHHHA, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCIHUIIIIMHBI U UX NNPUJIOKCHHA B CIUHOC LICIIOC. HOBTOMY
B2XHO JIaThb BO3MOXHOCTh OOydYarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBCHHBIN SI3BIK
COBpeMeHHOﬁ MAaTECMaTUKHU U UCII0JIb30BATh €TI0 JJId BBIPAKCHUS CBOUX MEICJIEH. I[pyrI/IM Ba’>XHbIM
NPU3HAKOM MAaTEMaTHKH KaK HayKH CJeIyeT NpU3HATh CBOWMCTBEHHYIO €W CTpOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPaBHIIaM IIOCTPOCHUS TI0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTeMaTU4YECKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYKICHHUS HA OCHOBE JIOTHYECKHX IIPaBHII,
(GopMHpYyeT HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Anrebpa v Hadalla MaTeMaTHYECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUs, KOTOpPbIC MPH3BaHBl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJICTICH PEabHBIX CUTYAIMi, UCCICAOBAHUS ITHX MOJEIEH ¢ OMOIIBIO
ammapara ajareOpbl U MaTeMaTH4YecKOro aHaW3a, WHTEPIpPETAIlMH IOJYYECHHBIX pPEe3yJbTaToB.
Takue 3alaHus BIIJICTCHBI B Ka)KI[BIfI M3 pas3aciioB MHpOrpaMMbl, IMOCKOJBKY BCCb MaTCpHall
y4eOHOTO Kypca MIMPOKO HCIIONB3YEeTCsS IS PelieHHs] NPUKIAAHBIX 3anad. [Ipu pemieHun
PCATBHBIX MMPAKTUYCCKUX 3a1a4d 06yqa}0mnecsl pa3sBUBArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTHU, a0CTParupoBaThCsi, UCIOIb30BATh AHAIOTHIO, 0000IIATh 1 KOHKPETH3UPOBATh
npobnemy. JlesaTenbHOCT 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 33134
OpraHu3yercsi B TIpollecce H3Y4YCHHs BCEX TEM YYeOHOro kKkypca «Ainredpa W Havaia
MaTEeMAaTHYECKOTO aHAITN3a.

Ha u3ydenue yueOHOTrO Kypca «Anredpa v Havaisa MaTeMaTHYeCKOTO aHaJN3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezeno), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul peleH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YuCIaMU. MOIyib NEUCTBUTEIBHOIO YUCIAa U €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCHU ACUCTBUTEIBHBIX YHUCEII ULl PEIIEHUs IPAKTUYECKUX 3a1a4 U IIPEACTABICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTEJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC 1 HATypaTbHBIC JIOTAPUPMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON NIEpEMEHHO. JleeHne MHOro4JIeHa Ha MHOTOWIEH ¢ OcTaTKoM. Teopema
be3y. MHorowIeHs! ¢ 1ieinpiMu kKoddduruenramu. Teopema Buera.

[TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAECPIKAIINX CTEIICHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUIA.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckre (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHne TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHWM.
Onpenenurens MaTpuipl 2X2, €ro reoMETpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PEILIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne nmocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallMH C MOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTeEMaTHUECKHX 3a7a4 U 3a7a4
U3 pa3IMyYHbIX 00JacTel HayKU U peaibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢yHknuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. dnemeHTapHble Ipeodpa3zoBaHus TpapuKoB QyHKIHIHA.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢yakuuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI QyHKIMU. Hanbombiiee u HauMeHblIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTH4Has U APOOHO-TMHEWHAs QYyHKIIUUA. DJIEeMEHTapHOE UCCIEI0BaHUE U
MOCTPOCHHE UX I'PaPHKOB.



CreneHHast QyHKIMS ¢ HATypajdbHBIM W IENBIM moka3areneM. EE cBoiicTBa m rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTerneHW Kak (PYHKIMHM OOpaTHOM CTENeHH C HaTypajJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpa¢ukoB PYHKITUH AJI pEHICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUI
YHCJIOBOI'O apryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Havyana mareMaTH4eCKOro aHajaimu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs NOCIEI0BAaTENbHOCTEH. MeTol MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIbHOCTU. VICcTOpHUsS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U TreoMeTpUUYecKass mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW IPOrpecCU.
JIMHENHBII M SKCHOHEHUHAIbHBIM pocT. Yucino e. @Dopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIsS PELICHUs] PEANIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepsiBabie GpyHKIM 1 ux cBoicTBa. Touku pa3psiBa. ACUMITOTHI IPpaUKOB ()YHKITHHA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeTo/a MHTEepBalIOB AJIS PELICHUs HEPaBEHCTB.
[IpumeHeHrne CBOWCTB HETIPEPBHIBHBIX (DYHKIUH IS pEIICHHS 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OpeaeseHue, reOMeTpUIecKuil U GU3NIECKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHSI, YACTHOTO U
KOMITO3UIIUH (PYHKITHI.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Omnepalvy HajJ, MHOXECTBAMU M WX CBOMcCTBa. Jluarpammel Ditiepa—Benna.
IIpuMeHEeHnE TEOPETUKO-MHOXKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KJIIACC

Yuciia ¥ BbIYMCICHUSA

Hatypanbnuble n nensle yucna. [IpumMeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HauOonbIui obmui nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pelmeHus 3aaad B LENIbIX Yhciax.

KommiekcHble uymcna. Anrebpaumdeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO 4Hcia. Apu(MeTHdYecKrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPIUHATHOM MtockocTh. Popmynia Myaspa. KopHu N-oii cTrenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (QU3HUECKUuX H
FeOMETPUUECKUX 3a/1au.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YpPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUH C TOMOINBID TPUTOHOMETPHUYECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTENbHbBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPALIMOHAIBHBIX,
NoKa3aTeIbHbIX U JIOTapu(PMUYECKUX YpaBHEHUI.



YpaBHEHMS1, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpumeHeHrnEe ypaBHEHHUM, CUCTEM WU HEPABEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3ajad U
3ajjady U3 pa3iMyHbIX 00JacTell HayKM M peaJlbHOM JKU3HU, HMHTEPIpeTalus HOJYyYEHHBIX
pe3yNbTaTOB.

DOyHKIUM U rpadpuku

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpauKH.

I'paduueckue MeToIbI pelIeHUs] ypaBHEHUH U HEpaBEeHCTB. I'paduueckrie MeTo bl perieHus
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIMI A7 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHHe TPOU3BOIHON K UCCIENOBAHUIO (PYHKIUH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (QyHKIIMM HaA OTpe3Ke.

IIpuMeHeHre NPOM3BOMHOM JUIS HAXOKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJAHBIX
3ajjayax, s OHpEIeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. [lepBooOpasHble 371€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTETrpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHne uHTErpana Juid HaXOXKJIEHHUsS IUIolaned IUIOCKUX (Guryp u oO0bEMOB
r€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOIECCOB C MOMOINBI0 AU(GepeHInaTbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIIEHHBIM VYPOBEHbL) HA
YPOBHE CPE/JHEI'O OBILET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUIMCKOro OOIIecTBa, MPEACTAaBICHHE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS :

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKUM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMAaTHUYECKHUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTJbIXA, peryJisapHas (pu3nueckas akTHBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON AEATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHM IS pEIIeHU 3a7a4 B 00J1aCTH OKPY>KaoIel cpebl, IITaHNPOBAHUE MTOCTYITKOB U OIEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHYECKOM KYJIbTYpOH Kak CPeACTBOM MO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO NEATEILHOCTh HHAUBUAYATHHO U
B IpYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBJISITH U XapaKT€pU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHULATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, MpeasiaraTb KPUTEPUH UL BBISBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUIECKUX YTBEPKACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTryMEHTAIMIO, TMPUBOJUTH TMPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboJee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOTIPOCHI, (DUKCHUPYIOIINE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, MCCIEAOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHUsT M BBIBOJIBI MO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEI0OBaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETa Ha BOIPOC U IS
pelIeHus 3a/1a4H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEMATU3UPOBAaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, TPEJICTABIATH €€ B pa3IMUHbIX (popMax, UIUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBAaTh HAAE&KHOCTh HWHGOPMAIMM 1O CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMHU M IEISIMU
06HleHI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yJIbTaT;

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYXIAEMOUN TEMBI, TPOOIEMBI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBJISATh CBOU



CYXKJIEHUS C CYKACHUSAMHU APYrMX YYaCTHUKOB Juanora, oOHapyKuBaTh Pa3IM4HMe U CXOJICTBO
NO3HLIKH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

IPEACTaBIATh PE3yJIbTaThl PEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJUTOpUH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJISITh IUIAH, AJITOPUTM pEILIEHUS 3ajadd, BbIOMpaTh CIOCOO0 pelIeHUs ¢ y4EToM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pPE3ylIbTaTOB, BIAACTh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa PEelIeHUs MaTeMaTHUeCKOH 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMpPH PENICHHH 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yNbTaTa IIeJId U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIH HEIOCTMIKCHUS PEe3yJbTAaTOB JCSATCIBLHOCTH, HAXOIUTh OIIMOKY, J1aBaTh OIEHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHnH y4YeOHBIX 3a31ad, NPUHUMATh IIeJIb COBMECTHOH JESTEeIhHOCTH, IUIAHUPOBATH
OpraHU3aII0 COBMECTHOM pabOThl, pachpeleniarTh BUABI paboT, HOroBapuBaThCs, 00CYXKIATh
MIpoILIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNHoOBBIX (hopMax paboThl (0O0CYyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBD) ¥ HHBIE), BBITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaH/Ibl, OLIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHS.

IMPEAMETHBIE PE3YJIBTATHBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHBIE
pe3yibTaThl MO OTJCNIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHUYECKOIo aHaJIu3am:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHATIBHOE YHCIIO, OECKOHEUHAs! epruoanyecKas
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCcell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeICHHsI MPUKIAIHBIX 33]1a4 U3 pa3IMYHbIX OTpacieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHHS, NMpaBHJIa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpPUPOBATh MOHATHUEM: CTENEHb C MLEJIbIM I0Ka3aTeleM, HCIOJIb30BaTh
NOAXOAIIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YHCEN JUIsl pEelIeHHs NMPaKTHUYEeCKUX 3afad U
NpeCTaBICHUS JAHHBIX;

CBOOOJHO ONEpUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PAlMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO ONEpPUPOBATH IMOHATUSMU: Jorapudm 4Yucia, JOECITHUHbIE M HaTypajbHbIE
JorapuQMmsl;



CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIIEpPUPOBATH NOHATHAMU: APKCUHYC, apKKOCUHYC M apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HeNbIMU K03 (hUITeHTaMH, KOPHU MHOTOWIEHA, TPUMEHSTD JIeJICHHE MHOTOWIEHA HA MHOTOUIEH
C ocTaTkoM, Teopemy besy u Teopemy Buera nis pemenus 3aznay;

CBOOOJTHO ONEpUPOBATh TOHSATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOIb30BaTh CBOMICTBa
onpeaenuTens 2 X 2 Jyisg BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEISIUTEIN AJIs PEICHUs
CUCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pealibHble CUTYyallMd C TOMOIIbI0 CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C MOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM IS peoOpa30BaHusl BbIPAKEHMUI;

BBIMOJIHATh ~ [IPEOOpa30OBaHUsl  YMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpa3oBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOZHO OINEpPUPOBAaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NPHUMEHSTH
HEeo0Xo1uMble (OPMYIIbI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEabHbIE CHUTYallMd Ha s3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM almapara ajareopsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLUUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMHU: OOJIACTH OMNpPENENeHUs] M MHOMKECTBO 3HAaYEeHUH
GbyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEpUOTUYECKUE
(GyHKIIMM, TPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBbI (QYHKIUH,
HaunOoJIbIlIee 1 HaUMEHblIIee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: CTENEHHas (QYHKIHS C HATypaJbHbIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJNbIM IOKa3areneM, rpapuk
KOpPHSI N-O CTeNeHN KaK (YHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeseM;

ONepHpOBaTh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QYHKIUH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEIOBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: IOKa3aTellbHasi M Jorapupmuueckas (yHKIUU, UX
CBOICcTBa U rpadUKH, UCIOJIL30BATh UX IPAPUKH AJIS peLICHUS] YpaBHEHMUI;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpe/eeHue
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;



UCITONb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLICHUH 3aJad U3 JPYTruX Y4eOHBIX MPEIMETOB U PEANbHOM KU3HH, BBIpaXaTh (HopMyaamu
3aBUCUMOCTH MEXJly BEJITUUYNHAMM;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U IeoMeTpuYecKas Iporpeccus,
0ecKOHEUHO yOBIBaIOIIasi FTEOMETPUYECKasi POTPECCHs], JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH IS PELICHUS PEATbHBIX 33124 MPUKJIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  INOHATHSAMM:  IOCJIEAOBAaTENBHOCTb, CHOCOOBI  3a/aHUs
M0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHMYCHHBIE TIOCIIEJOBATEIIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATHYECKOT0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OIEPHPOBATH MOHATHEM: (DYHKIHS, HENpepbIBHAsE Ha OTpE3Ke, NPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh IMOHATUSMHU: TIepBas W BTOpas TNPOU3BOJAHBIE (HYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYHUCIISITH TPOU3BOIHBIE CyMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UIIUH ABYX (DYHKIIHIA,
3HATh POU3BOHBIE AIEMEHTAPHBIX (DYHKIIMIA;

UCTIOJIF30BaTh T€OMETPUUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM TSl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALINU HAJl MHOKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmnapar AJisl OIMCAaHUs pealibHbIX IPOLIECCOB U
SIBIICHHUI, TIPU PEIICHUH 33249 U3 APYTHX yIEOHBIX MPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEIeSIeHHe, TeOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YpPaBHEHUS U
HEPaBEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiicss MOJYYHUT CIEAYIOIIME IpPEeIMETHbIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATH TMOHATHUSAMH: HATypajdbHOE W IEJ0€ YHUCI0, MHOXECTBa
HaTypaJbHBIX U LEJBIX YHCEJl, UCIOIb30BATh NMPU3HAKK AeauMocTH nenbix yucen, HO u HOK
HATYpaJbHBIX YHCEI ISl PEIICHUs 33134, IPUMEHATh anroput™ EBkimmnaa;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIIO, 3alIMChIBATh HATYpAJIbHbIE YHCIIA B
pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUHCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCe, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alreOpanveckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apU(PMETHUYECKHE ONEPALMU C HUMH U U300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO  ONEpPUPOBATH  MOHATUAMHU:  HppAlMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPHUPOBATH IMOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HE00X01uMble (OPMYIIBI JUTSI PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHIATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMbI M CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTeNFHBIX M JIOTapu(PMUYECKUX ypaBHEHHH U
HEPaBEHCTB;

pemarth palroHalbHBIC, HMPPANMNOHATBHBIC, IOKa3aTeNbHbIE, JIoTapu(MUUECKHE U
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIeprKalllie MOIYJIHM U TapaMeTphl;



MPUMEHSTh IrpadyecKue METO/bI JIIs pEIlIeHUs ypaBHEHUI U HEPaBEHCTB, a TAKXKe 3a/1a4 C
napameTpamu;

MOJICJIMPOBaTh peajibHble CHUTYallMd Ha $3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4d, UCCIEA0BATH IOCTPOCHHBIE MOJIEIU
C UCIOJIb30BaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHA U ITPaPUKH:

CTPOUTH Trpa@UKu KOMMIO3UIMHA (DYHKIUN C IMOMOIIBIO AJIIEMEHTApPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX ()YHKIIHIA,

CTPOUTH FeOMeTpUYecKre 00pasbl ypaBHEHHI U HEPABEHCTB Ha KOOPJMHATHOM MJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHSTh QYHKIUU AJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pealbHbBIX MPOLIECCOB.

Hauvana maTemMaTnueckoro anajam3sa:

UCIIONIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHUA (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYCHHs (PYHKIIUU HEPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHHS HAWIY4YlIEro PElICHHS B MPUKJIAJIHBIX, B
TOM YHCJIE COLUAIBHO-DKOHOMHYECKHUX, 3aJadax, sl ONPENEICHUS] CKOPOCTH M YCKOPEHHUS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyne HproToHa-
Jleiibuuma;

HAXOJWTh IIOMIAIH IIOCKUX (QUTYP U OOBEMBI TEJI C ITIOMOIIBI0 HHTETPAIIA;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEJIMPOBAHUM HA IMPUMEPE COCTABIICHMS
muddepeHIMATBEHBIX YPaBHEHHUI,

peliaTh NPUKIAJHbIE 33a4l, B TOM YUCJIE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMA MaTEMAaTHYECKOIO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsmuecTBo 4yacoB DJIeKTPOHHbIE
Jrj;-)n HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Beero KoHTpOMIBHbIe glél;g)fot;laal:;)mﬂ”e
padoThI pecypch
1 MHO0K€eCTBO AEHCTBUTENBHBIX YKcesl. MHOrowieHsl. PaninoHanbHbie o4 1
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBbI TMHEHHBIX YpaBHEHUN

2 Oyuknuu U rpaduku. CrenenHas GyHKIHS C LEJIbIM TOKa3aTeleM 12 1
3 Apudmerndeckuii KopeHb N-oi cTeneHu. MppannoHaabHbIe YpaBHEHUS 15 1
4 [ToxazaTenpHas ¢pynknus. [lokazaTenbHbIe ypaBHEHUS 10 1
S) Jlorapudmmueckas GpyHnkius. Jlorapupmuaeckie ypaBHEHHS 18 1
6 TpuronomeTpruyeckue BbIpaXXEHUs U YpPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH ¥ IPOTPECCUH 10 1
8 HenpepsiBable pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIMS 3HAHUN 5 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



11 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
JI:;')H HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Beero KoHTpoJibHbIE f:g:,?:f O(LB:TI:J)“HH e
padoThI pecypes
1 HccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOIHON 22 1
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduku TpuroHOMETpUUYECKUX PYHKIMHA. TpUroHOMETprUYECKUE 14 1
HEPABCHCTBA
4 WppannonanbHble, MOKa3aTelbHbIE U JIOTAPU(PMUUECKHE HEPABEHCTBA 24 1
5 KomruiekcHbie yncia 10 1
6 HatypanbHble U 11e1ble Yrclia 10 1
7 CucreMsbl palliOHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTENbHbBIX U 12 1
norapu(pMHUECKUX YpaBHEHHMA
8 3aaum ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 16 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJymyecrBo yacoB DJIeKTpoHHbIEe U (POBBIE
Ne i/ Tema YpoKka Beero KOHTpOJ’IbHLIe 06pa30BaTeJILHbIe
padoThI pecypcbl
1 MHOXk€eCTBO, OIepanuy HaJ MHOKECTBAMM M UX CBOWMCTBA 1
2 Juarpammel Diiniepa-Benna 1
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT'O anapara Jjsl peleHus 1
3aja4
4 Parmonansueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE pooH, 1
IIPOLICHTHI, 0ECKOHEUHBIE IEPUOIUUECKUE IPOOH
5 Parmonanbshele uncina. OObBIKHOBEHHBIE U JECSITUYHbIE JpooH, 1
IIPOLIEHTHI, OECKOHEUHbIE IEPUOANYECKUE APOOU
6 [Ipumenenue npodeii U NPOLEHTOB I PEILICHUS IPUKIIATHBIX 1
3a1a4
7 [Tpumenenue apoGeil ¥ NPOLEHTOB JUI PELICHUs TPUKIIAIHBIX 1
3a1a4y
8 JleiicTBUTENBHBIE YnCiIa. PaninoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1
9 Apudmernueckue oneparum ¢ AeHCTBUTEIbHBIMHA YHCIAMU 1
10 Moaynb AeMCTBUTEIBHOIO YHUCIIA U €T0 CBOMCTBA 1
11 [TpuGnnxKEHHBIE BEIYUCIICHUS, MpaBia OKPYrIeHUs, NPUKUIKA 1 1
OLIEHKA pe3yJibTaTa BhIUMCICHUN
12 OCHOBHLIev METO/Ibl PEIIeHUs LENbIX U APOOHO-PallMOHATIBHBIX 1
YPaBHEHUI U HEPABEHCTB
13 OCHOBHBICV METO/IbI pEIIEHUS LETbIX U APOOHO-PALMOHATBHBIX 1
YpaBHEHUI U HEPABEHCTB
14 OCHOBHLIev METO/IbI PEIIeHU LEeNbIX U APOOHO-pallMOHAIBHBIX 1
YPaBHEHUI U HEPABEHCTB
15 MHorouieHs! OT OJHOM epeMeHHOM. JleleHne MHOro4uIeHa Ha 1

MHOTOWIEH ¢ ocTaTkoM. Teopema beszy




16

MHorounieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera

17 Pemrenne cucreM JTUHEHHBIX YpaBHEHUN

18 Pemrenne cucreM JTUHEHHBIX YPaBHEHUN
Matpuiia cuCTeMBI JINHEHHBIX ypaBHEHUH. OnpeaenuTeisb

19 MATPHUIIbI 2X2, €r0 TeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20 Ornpenenurens MaTPUILBI 2X2, €r0 TeOMETPUUECKUN CMBICIT U
CBOMWCTBA; BHIYHCIICHUE €0 3HaYCHUs

21 [Ipumenenue onpeaenuTens Jisl pelIeHNs CUCTEMbI TMHEUHBIX
ypaBHEHUH

29 Perienue npukinagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX
YpaBHEHUU

23 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIbIO CUCTEMBbI JIMHEHHBIX
ypaBHEHUH

24 KonrtponbHas pabora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA.
CucremMbl TMHEHHBIX YpaBHEHUN"

o5 OyHK1MsL, cocoObl 3aaHus GyHKIMKU. B3aumHo oOpaTHbie
¢ynkuuu. Komnosunms ¢pyHkumi

26 I'padux GpyHkumu. DnemMeHTapHble IpeoOpa3oBaHus rpadukos
byHKIUH

27 OO6nacTh ornpeeneHuss © MHOXKECTBO 3HaueHui pyHkuu. Hynu
¢yskun. [IpoMeKyTKH 3HaK MOCTOSHCTBA

28 Yérnble u Heu€THbIe QyHKIMU. [Tlepuoanueckue QyHKIUY.
[TpomMexyTKH MOHOTOHHOCTH (PYHKITHH

29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIIMHM. Hanbombiee 1 HauMeHblIee
3HaYeHUe PYHKIIMH Ha IPOMEXYTKE

30 JIuHeiiHast, KBapaTUYHAs ¥ TPOOHO-TMHEWHAs YHKITUH

31 DneMeHTapHOe UCCIIeIOBaHNE U TOCTPOECHUE TPpaUKOB ITHX
byHKIUH

30 DneMeHTapHOe UCCIIeJOBaHNE U MTOCTPOCHUE TpaUKOB ITHX

G yHKIHHA




33 Crenens ¢ mensiM nokasareiaem. buaom HeioToHa 1

34 Crenenb c 1enbiM nokasareneM. bunom HeroTona 1

35 CrenenHast GyHKIHUS C HATYPaJIbHBIM H LIENbIM MoKa3aTenem. Eé 1
CBOMCTBa U rpaduK

36 Kontponbnas padota: "Crenennas pynkuus. E€ cBolicTBa u 1
rpa¢ux"

37 Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA 1

38 Apudmerrndeckuii KOpeHb HATYpaIbHOM CTEIICHH M €r0 CBOMCTBA 1
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COIEPIKALIUX CTEIECHH U

39 ’ 1
KOpHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM, CONCPIKANTUX CTEIICHU H 1
KOpHH
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHI, COIEPIKALIUX CTEIECHH U

41 ’ 1
KOpHU
Uppanmonansupie ypaBHeHHs. OCHOBHBIE METObI PEIICHHUS

42 o 1
UppallMOHATILHBIX YPaBHEHUI
Uppaumnonanbuble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHUS

43 y 1
HPPAIIMOHATIBHBIX YPaBHEHUM
Uppaunonanbuble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHUS

44 . 1
HPPAIIMOHATIBHBIX YPaBHEHUM

45 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHAIBHBIX YPABHEHUI 1

46 PaBHOCHIIbHBIE TIEPEXObI B PEIICHUH UPPAIMOHATBHBIX YPABHEHHI 1

47 PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUIN 1

48 PaBHOCHIIbHBIE TIEPEXObI B PEHICHUH UPPAITMOHATHHBIX YPABHEHHI 1
CoiicTBa 1 rpaduK KOpHS N-0i CTeTeHH KaK (PYHKIIMH 0OpaTHOU

49 1
CTENEeHHU C HAaTYpaJIbHBIM [TOKa3aTeaemM

50 CaoiicTBa 1 rpa@uK KOpHS N-O CTENEHN KaK PYHKIIMH 0OpaTHOU 1
CTENEHU C HATypaJbHBIM MOKa3aTeJIeM
KonTponbHast pabota: "CBoiicTBa u rpaduk KOpHsI N-OW CTETICHH.

51 W 1
HppannoHalibHbIE YpaBHEHUS

52 CreneHs ¢ pallMOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1




53 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1
o4 Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1
55 [Toka3zarenbHast GyHKIMS, €€ CBOCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMU IS pELISHUs] ypaBHEHUIH 1
o7 Hcnonp3oBanue rpaduka GyHKIMU A peIIeHUs] ypaBHEHUIH 1
58 IToka3zarenbHble YPaBHEHH. OCHOBHBIE METO/IbI PELLICHHUS 1
MO0Ka3aTeIbHBIX YPaBHEHUN
59 ITokaszaTenbHble YPaBHEHHS. OcCHOBHBIE METObI PELLICHUS 1
[0Ka3aTeIbHbIX YPaBHEHUN
60 IToka3zaTenbHble YPaBHEHH. OCHOBHBIE METO/IbI PELLICHUS 1
MOKa3aTeIbHBIX YPaBHECHUN
61 KOHTpOJII)H"aﬂ pabora: "[lokazarensHas Gynkius. [lokazaTensHbie 1
YpaBHEHMSI
62 Jlorapudm uucna. ColicTBa jorapudpma 1
63 Jlorapudm uucna. ColicTBa jJorapudpma 1
64 Jlorapudwm uncna. CoiicTBa norapupma 1
65 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1
66 JlecTHYHBIE U HATypaJIbHBIE JIOTapH(MBI 1
67 [IpeoOpa3oBaHue BbIpaxeHU, CoAepKaLIUX JJOTapUPMbI 1
68 [IpeoOpa3oBaHue BRIPAKEHHIA, COACPIKAIIHX JIOTAPUOMBI 1
69 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(OMBI 1
70 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U TpauK 1
71 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U TpauK 1
72 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHus] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHus] ypaBHEHUH 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(MUUECKUX ypaBHEHUI
75 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1

Jorapu(MUUECKUX ypaBHEHUI




Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHHS

76 . 1
norapu()MUYECKUX YpaBHEHUH
77 PaBHOCHm:HHe Hepexo/Ibl B PELICHUH JOTapU(PMUUECKIX 1
ypaBHEHHH
78 PaBHOCI/IJIIzHLIe MePEeXObl B PEIICHUH JOTapHU(PMHUECKIX 1
ypaBHEHUH
79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIIHS. 1
Jlorapudmudeckne ypaBHeHUS"
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMeHTa 1
83 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa 1
84 TpuronomeTpuueckas OKpyKHOCTb, OIIPE/ICIICHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
85 Tpuronomerpuveckasi OKpy>KHOCTb, OTIpEIeTICHHIE 1
TPUTOHOMETPHUECKUX (DYHKIIMH YHUCIOBOTO apryMeHTa
86 OCHOBHbBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
94 Pemennie TpUroHOMETpUYECKUX ypaBHEHUN 1
95 Pemiennie TpUroHOMETpUUECKUX YpaBHEHUN 1
96 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
97 Pemenne TpUroHOMETpUUECKUX YpaBHEHUIN 1
98 Perrenne TpUrOHOMETPHYECKUX YpaBHEHHUN 1
99 Pemenue TpUroHOMETPUYECKUX YPaBHEHUM 1




100 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 1
101 Konrponsnas pabora: "TpI/II‘OHON'I'eTpI/IlIeCKI/Ie BBIPAKCHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHMUSI
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCJIENOBATENBHOCTEH. 1
Metoa MaTeMaTH4eCKON HHIYKIUU
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE II0CIIEI0BATEIBLHOCTH. McTOpus 1
aHaIn3a 0ECKOHEYHO MaJlbIX
104 Apudmerrdeckast Iporpeccus 1
105 ['eomeTpryeckas mporpeccus 1
106 BeckoneuHo yObIBaromIasi reOMETpUIECcKasi IpOTrpeccust 1
107 CymMa 6eckOHEeUHO yOBIBAIOIIEH TeOMETPUIECKOM MPOrpeccuu 1
108 JIMHEeWHBIN U 3KCITOHEHIMaNbHBIN pocT. Uucno e. opmyia 1
CJIO’KHBIX IPOLIEHTOB
109 JInneiHsli ¥ KCIOHEeHMANIBHBIN pocT. Yucno e. dopmyiia 1
CIIO’KHBIX TPOILIEHTOB
110 Vcnonp30BaHne MPOTPECCHH ISl PEIICHUST PEATbHBIX 3a/1a9 1
MPUKIIQJHOTO XapakTepa
111 Kontposnbnas padota: "[locinenoBarenbHOCTH U Iporpeccun” 1
112 HenpepriBHblE QYHKIIMN U UX CBOWCTBA 1
113 Touka pa3pbiBa. AcUMNTOTHI IpauKOB PyHKINN 1
114 CaoiicTBa (QYHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1
115 CaoiicTBa (QYHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1
116 MeToa MHTEpPBaJIOB JUIsl pEIIEHNS HEPABEHCTB 1
117 MeTo MHTEpPBAJIOB ISl pEIIEHNS HEPABEHCTB 1
118 MeToa MHTEpPBAJIOB JUIsl pEIICHNS HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUHN [Tl pellIeHUs 3a1a4 1
120 [IpuMeHeHre CBOWCTB HETIPEPBHIBHBIX (YHKLUH JUISL pellIeHUs 3a1a4 1
121 [lepBast 1 BTOpas Npou3BOIHbIE PYHKIIUU 1
122 Omnpenenenre, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1




124 VYpaBHeHHEe KacaTenbHOU K TpapuKy GyHKINUN 1
125 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIHUN 1
126 [Tpon3BoHBIC HIIEMEHTAPHBIX (YHKIUH 1
127 [Tpon3BoHBIE ANIEMEHTAPHBIX (HYHKIUN 1
198 [TpousBoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIIUU 1
byHKIMHA
129 [TpousBoiHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIIUN 1
byHKIUH
130 [Tpou3BomHasi CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMIIO3HUIIUU 1
byHKIUH
131 Kontposbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHME, 00001IeHNE, ccTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHME, 00001IeHNE, cucTeMaTH3alus 3HaHui: "OyHKIMN" 1
134 HroroBasi KOHTpOJIbHAsI paboTa 1 1
135 HToroBasi KOHTpoJIbHAs paboTa 1 1
136 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
nupposbie
Ne n/m Tema ypoxa Beero KoHTposbHBIE oﬁlc)l;l;oBaTenLHue
padoThI pecypes
1 [IpuMeHeHne MPOU3BOTHOM K UCCIICAOBAHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI
2 [TpumMeHeHre TPOM3BOIHON K UCCIETOBAHUIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI
3 [IpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
4 [TpumMeHeHre TPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
5 [TpumMeHeHre TpOM3BOTHON K UCCIENOBAHUIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI
6 [TpuMeHeHne TPOU3BOIHON K UCCIEI0BaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
7 Haxoxnenne HauboIb111ero 1 HaMMEHbILIEr0 3HaYCHUSI 1
HenpepbIBHON (YHKIIMU HA OTpPE3Ke
8 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HAYeHU s 1
HEeNpephIBHON (DYHKIIUU HA OTPE3Ke
9 Haxoxaenne HauboIb111ero 1 HaMMEHbIIEr0 3HaYeHUS 1
HeNpepbIBHON (YHKIIMU HA OTpPE3Ke
10 Haxoxaenne HauboIbI1ero 1 HAMMEHbIIEro 3HaYCHUS 1
HeNpepbIBHON (YHKIIMU HA OTPE3Ke
11 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYCHU S 1
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke
12 Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYCHUS 1
HenpepbIBHON (PYHKIIMU HA OTpPE3Ke
13 IIpuMeHeHne IPOU3BOIHOM I HAXOKACHUS HAUITy4lIEro 1

PEIICHUA B IIPUKJIAAHBIX 3a1a4ax




HpI/IMeHeHI/Ie HpOHBBOI[HOfI IJI HAXOKACHHWA HAUTTYYIICTO

14 peleHysl B IPUKJIAAHBIX 3a7a4ax .
15 IIpuMeHeHre TPOU3BOIHON AJIS OIIPEENICHHsS] CKOPOCTH U 1
YCKOpEHHUs Ipoliecca, 3a1aHHoro (GopMyInoil uiu rpadhukom
16 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIETICHUS CKOPOCTH U 1
YCKOpEHHUs Ipoliecca, 3alaHHOro (hopMyInoil uiam rpadgukom
17 Kommnosumus ¢hyHkmmit 1
18 Kommnosumus ¢hyHkmmit 1
19 Komnozumust pyHKImit 1
20 I'eomeTprueckue oOpa3sl ypaBHEHUH HA KOOPAUHATHOM 1
IJIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha KOOPAUHATHON 1
TUIOCKOCTH

29 KOHTponLHaZI'Pa60Ta: "UccnenoBanue GyHKIHA C TTOMOIIBIO 1
IIPOU3BOIHOM

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 ITepBooOpazHble aeMeHTapHbIX QyHKIMHA. [IpaBuna 1
HaXOXKJICHHUS EPBOOOPA3HBIX

o5 ITepBooOpazHble aneMeHTapHbIX QyHKIMHA. [IpaBuna 1
HaXOXKJICHHUS EPBOOOPA3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1

27 Brruucnenue onpeaenéHHOro HHTErpaa mno Gopmyse 1
Herotona-JleitOnuna

28 Brruucnenue onpenenéHHOro HHTErpaia mno gpopmyne 1
Herotona-Jleitonuma

29 [TpumeHenne MHTETpaa A1l HAXOXKACHHUS TUTOMIAIEH TTOCKHX 1
duryp

30 [IpumeneHnue nHTerpana s HaxoXAeHUs 00bEMOB 1
reOMETPHUECKUX Tell

31 [Tpumeps! pemenunit tudpepeHaaIbHbIX ypaBHEHUH 1

32 [Tpumeps! pemenuii AuddepeHInaTbHbIX YPAaBHEHHHA 1




MatemaTuueckoe MOJEINPOBAHUE PEATIBHBIX IIPOLIECCOB C

33 . 1
noMouibio AuddepeHnnanbHbIX YpaBHEHUN
34 Kontposbnas padota: "[lepBoobpazHas u mHTErpan” 1
35 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKH 1
36 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA M rpaduKH 1
37 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA M rpadUKH 1
38 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
39 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku 1
40 OTt60p KOpHEH TpI/IFOE{OMeTpI/I‘IeCKI/IX YPAaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
a1 OTt60p KOpHEH TPHTOHOMETPUYECKHX YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
42 OTt60p KOpHEH TpI/Il“OvHOMeTpI/IHGCKI/IX YPaBHEHHUH C TOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
43 OT10op KOpHEi TPHTOHOMETPHYECKHX YpaBHEHHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
44 Penrenrne TpUroHOMETPUUECKUX HEPABEHCTB 1
45 Pelrenrne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KontponbHas padora: "['paduku TpUroHOMETPHUUECKUX 1
dbynkumii. TpuroHoMeTpuieckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pEelICHHs TOKa3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PelIeHHs TOKa3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI pEeLICHHs TOKa3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEeLICHHs TOKa3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/IbI pelIeHHs JJorapu(MUUECKUX HEPABEHCTB 1
54 OcCHOBHbBIE METO/IbI pelIeHUs JJorapu(PMUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METOBI PELIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OcCHOBHBIE METOIbI pelIeHUSs JTOTapU(PMHUUIESCKIX HEPABEHCTB 1




o7 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PEIICHUS UPPALTHIOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PEIICHHS UPPALIIOHAILHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI PEIICHUS UPPALIIOHAILHBIX HEPABEHCTB 1

61 I'paduueckue METOIbI PEeLICHNS UPPAMOHATIBHBIX YPaBHEHUN 1

62 ['paduaeckue MeToIbl PEIICHHs UPPAITMOHATBHBIX YPABHCHHI 1

63 I'paduaeckne MeTobl pelIeHHs MOKa3aTeIbHbIX YPaBHEHUN 1

64 I'paduaeckue MeToIbI pelIeHUs MOKa3aTeIbHbIX HEPABEHCTB 1

65 Fpa(bnqeczme METO/IbI PeIeHuUs JorapuGMUIECKUX 1
ypaBHEHHH

66 I'paduueckue METOIBI PEIICHUS JTOTAPHPMHUECKIX 1
HEPaBEHCTB

67 I'padmueckue MeToabl pemeHus JIorapupMUIECKIX 1
HEPaBEHCTB

68 I'paduueckue MeToIbl pelIeHNs oKa3aTeIbHbIX U 1
Jorapu(PMUYECKUX YpaBHEHUN

69 I'paduueckue METOIBI pelIeHNs TOKa3aTeIbHBIX U 1
Jorapu(pMHUUECKUX ypaBHEHUN

70 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U 1
Jorapu(MHUIECKUX HEPABEHCTB

71 I'paduueckue METOIBI pelIeHNs TOKAa3aTeIbHBIX U 1
Jorapu(pMHUUECKUX HEPABEHCTB

79 KonrtponbHas pabdora: "UppanuoHaibHble, TOKa3aTelbHbIE U 1
norapudmuueckre HepaBeHcTna"

73 KommiekcHble uncna. Anredpandeckas u 1
TPUTOHOMETpHUYECKasi POPMBI 3aIHCH KOMITJICKCHOTO YUCIIa

74 KommiekcHele uncna. AnreOpandeckas u 1
TpUTrOHOMETpHUecKasi POPMBI 3aUCH KOMITJIEKCHOTO YUCIia

75 Apudmernueckre onepanu ¢ KOMIJIEKCHBIMHU YHCIaMU 1

76 ApudmeTrniecKkue onepanuy ¢ KOMIUICKCHBIMH YHCIaMU 1




N300paskeHre KOMIUIEKCHBIX YMCel Ha KOOPAWHATHOM

77 1
IJIOCKOCTH

78 N3006paxkeHre KOMIJIEKCHBIX YHCENl Ha KOOPINHATHOU 1
IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO 1
qucna

80 ®opmyna Myaspa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTO 1
qucia

81 [TpruMeHeHHEe KOMIUICKCHBIX YHCEN [Tl pEIICHUS (PU3HIECKUX 1
Y T€OMETPUYECKUX 3a/1a4

82 KonTponpHas padbora: "KomriekcHbie gncia' 1

83 HatypaybHble 1 1eJble Yrciia 1

84 HarypanbHble U 1ienble yncia 1

85 [IpumeHeHne NPU3HAKOB IETMMOCTH 1IEJIBIX YU CET 1

86 [TpuMeHeHne TPU3HAKOB JIETMMOCTH TIEITBIX YUCET 1

87 [IpuMeneHnue npu3HaKoB AeIUMOCTH 1enbix yrucen: HOJ u 1
HOK

88 [IpuMeneHnue npu3HaKoB AeMUMOCTH 1ebix yrucen: HOJ u 1
HOK

89 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEI: OCTATKU 1
10 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTaTKH 1
110 MOAYJIIO

91 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEII: aJTOPUTM 1
EBknnpa 1 perienus 3a1a4 B LIETbIX YncCIax

92 KonTponbHast padota: "Teopus 1enbix gucen" 1

93 Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE 1
CUCTEMBI M CUCTEMBI-CJIE/ICTBUSI

94 Cucrema 1 COBOKYIHOCTh ypaBHeHHH. PaBHOCHIIbHBIE 1

CUCTEMBI U CUCTCMBI-CIICACTBUA




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U COBOKyHHOCTeI‘/JI

% palMOHANIBHBIX YPaBHEHUH .
9% OCHOBHBIE METO/IbI peLLICHUS CHCTEM 1 COBOKYIIHOCTEH 1
UppaIMOHATBHBIX YPaBHEHHHA
97 OCHOBHBIE METOIBI pelICHUS CHCTEM 1 COBOKYITHOCTEH 1
[I0Ka3aTeIbHbIX YPaBHEHUN
98 OCHOBHBIE METO/1bI pellICHUs CHCTEM 1 COBOKYITHOCTEH 1
MOKa3aTeIbHBIX YPaBHEHUN
99 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMHUUECKUX ypaBHEHUN
100 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMHUUECKUX ypaBHEHUN
[IpuMeHeHHe cUCTeM K PEIIEHUI0 MaTeMaTHUECKUX 3aa4 U
101 3a7a4d U3 pa3IMYHBIX 00JacTell HAYKU M PeabHOM JKU3HH, 1
MHTEpIpeTalys NOJyYeHHbIX Pe3yJbTaToOB
[IpuMeHeHHe CHCTEM K pelIeHUI0 MaTeMaTHYEeCKUX 3aj1ay 1
102 3a7a4d U3 pa3IMYHBIX 00JIacTel HAYKH M peabHOMN JKU3HH, 1
MHTEpHpeTalys NOJYyYeHHBIX Pe3yJIbTaTOB
[IpuMeHeHne HEpaBEHCTB K PELICHUIO MaTeMATHYECKUX 3a/1a4
103 W 33/1a4 U3 Pa3InIHBIX 00JIaCTeH HAYKH U PeaTbHOM KU3HH, 1
MHTepHpeTalys NoJyYeHHBIX pe3yJIbTaToB
KonrtponbHas pabdota: "Cucremsl paliiOHaJIbHBIX,
104 HPPAIMOHATIBHBIX MMOKA3aTENbHBIX U JOTapU(MUUECKUX 1
ypaBHeHuUi"
105 PannonanpHble ypaBHEHHUS ¢ TapaMeTpamMu 1
106 ParmoHanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PanvoHaneHbIE CUCTEMBI € TapaMeTpaMu 1
108 WppatmonanbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 1
110 [TokazaTenbHbIe YypaBHEHUS, HEPABEHCTBA C TapaMeTpamMu 1
111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU 1




112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1
113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomeTpuueckue ypaBHEHHUs C lIapaMeTpamMu 1
115 TpuronomeTpuuecKre HEPaBeHCTBA C [IaPAMETPAMHU 1
116 TpuronomeTpuuecKkre CUCTEMBI C TapaMeTPAMHU 1
117 [Toctpoenue u I/ICCJ'IUCIIOBaHI/Ie MaTeMaTI/I‘leCIfI/IX Mojenei 1
pEeAIbHBIX CUTYaIIMi C IOMOIIBIO YPABHEHHI C TapaMeTpaMu
[TocTpoenue u ucciieJOBaHUE MATEMATHUECKUX MOJIeIIeH
118 pEaIbHBIX CUTYallUi C TIOMOILBIO CUCTEM YpaBHEHUH C 1
napameTpamMmu
[TocTpoenue u ucciieJOBaHNE MATEMATHUSCKUX MOJISIICeH
119 peaIbHBIX CUTYaIlUi C TIOMOIIBIO CUCTEM YPaBHEHHI C 1
napameTpamMmu
120 KonTponpHast padbora: "3amgaun ¢ mapamerpamu" 1
121 POBTOpeHHG, 0000111eHHe, CHCTEMATU3aLUs 3HAHUHN: 1
YpaBuenus"
122 }:IOBTOpeHHe, 000011IeHHEe, CHUCTEMATH3AIIAS 3HAHMIA: 1
YpaBuenus"
193 }:IOBTOpeHHe, 0000111eHHE, CI/ICTeMElTI/IBaI_[I/I}I 3HAHUIL: 1
VYpaBuenus. CucteMbl ypaBHEHUN"
124 POBTOpeHHG, 0000111eHHe, CHCTEMATU3aLUs] 3HAHUHN: 1
HepaBenctpa"
195 }:IOBTOpeHHC, 0000111eHHEe, CHUCTEMATH3AIINS 3HAHMIA: 1
Hepasencrtpa"
126 POBTOpeHHe, 000011IeHHEe, CUCTEMATH3AIWS 3HAHWH: 1
Hepasenctpa"
197 }:IOBTOpeHHC, 0606}HCHI/IC, CHCTeMaTHU3alys 3HAHWIA: 1
[IpousBoaHas u e€ npuMeHeHune"
198 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHU: 1

"[IponsBoaHas u e€ mpuMeHexnue"




[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUIA:

129 " . " 1
[Tpou3BoHas u e€ MpUMEHEHHE
130 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMSI 3HAHUI: 1
"NHTerpan u ero npuMeHexue"
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:
131 " " 1
O yHKIU
[ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUN:
132 " " 1
O yHKIMHU
[ToBTOpeHME, 006001IIEHNE, CHCTEMAaTH3aIUs 3HAHU:
133 " " 1
OyHKIUU
134 HroroBasi KOHTpOJIbHAsI paboTa 1 1
135 HroroBasi KOHTpOJIbHAsI paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3allUsl 3SHAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Maremaruka: anreOpa U Hauyajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u
Havaya Marematudeckoro ananusa, 10 kimacc/ Komsarun FO.M., TkaueBa M.B., ®enoposa
H.E. u apyrue, AxumonepHoe obmiectBo «M3aarensctBo «IIpocBemieHne»

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

Maremaruka: anreOpa 1 Hadalia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa v Havaia
Marematuueckoro ananuza 10-11yge6nuk Ammmos IILA., Komsrun FO.M., Tkauésa M.B. u
7p.

JTUTAKTUYECKUE MaTePUATIbI

METOIMYECKHE PEKOMEH AT

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka [IOK
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