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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SBIAECTCA OJHUM U3
HamboJee 3HAYMMBIX B MPOTrpamMMe CpPeAHero oO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYHBAET MHCTPYMEHTAIbHYIO 0a3y JUisl M3y4Y€HHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBIILICHUE
oOyJaromuxcsi Ha ypoBHE, HEOOXOAUMOM JUJIsl OCBOCHHsI MH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPHM, CIOBECHOCTH M JAPYIUX JUCHMIUIMH. B pamkax paHHoOro ydeOHOro Kypca
oOydJarouecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIupyeT CBOM AOCTIKEHHUS B MaTeMaTuieckou popme.

VY4eOHbIil Kypc anreOpbl U Hauaja MaTEMaTUYECKOI0 aHaIN3a 3aKiIaJ(bIBAC€T OCHOBY AJIs
YCIEIIHOTO OBJAJEHUSl 3aKOHAMU (U3UKH, XUMHUH, OMOJIOrMHM, NOHHMAaHHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM W3HHU, MMO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX I
JanbHeulero o0pa3oBaHUs W B IIOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOIMMM KOHCTPYKLMSIMH ajireOpbl M MaTeMaTUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKICHHSI C IIOMOIIBIO MHAYKIUU U PACCYXKAATh I€yKTUBHO, UCIIOJIb30BaTh
000011IeHHEe U KOHKPETU3alUI0, a0OCTparupoBaHUe W aHAJIOTHI0, POPMUPYET KpEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa um Hayajga MaTeMaTHYECKOTO aHaIU3a»
oOyJaroluecs: MoJly4aloT HOBBIM ONBIT pPELIeHMs] MPUKIATHBIX 3a/1ad, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIE pealbHbIX CUTYyallMil, HHTEPIPETAlMN MOJy4YEeHHbIX
pELIeHU, 3HAKOMSITCSL C TPUMEPAMU MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSAMU U UX aBTOpPaMH.

VY4eOHbIil Kypc 00janaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepuall, ClOCOOCTBYIOMINI (POPMUPOBAHUIO HAYUHOTO
MHUpPOBO33pEHHUs, TaK M 4Yepe3 cneuuduky Yy4yeOHOW JeATeNbHOCTH, Tpelyrouiei
MPOJOJDKATEIBHON KOHLEHTPAUUMM BHUMAHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJy4YEHHBIN pe3yJIbTar.

B ocHoBe MeToauku oOyueHus anreOpe ¥ HayalaM MaTeMaTHUYECKOIO aHAIM3a JICHKUT
NEeSATEbHOCTHBIN MPUHIIUI 00YUYEHUSI.

B crpykrype ydeOHOro kypca «Amnrebpa ¥ Hadaja MaTEMaTHYECKOIO aHaJIM3a»
BBIJICJICHBl CJIEAYIOIINE COAEPKATEIbHO-METOANYECKAE JTUHUU: «YHcaa W BBIYMCICHUSD,
«Dynkmmun u rpadukm», «YpaBHEHHS W HepaBeHCTBa», «Havama wmartemaTmdeckoro
aHanu3a», «MHoO)ecTBa M JIOruKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOAUYECKUE JTMHUU
U3y4aroTCs Ha NPOTSHKEHUM JIBYX JIET OOyUEHUsl Ha YPOBHE CPEJHEro 00IIero oopa3oBaHus,
€CTECTBEHHO [JOMNOJHAS JpYyr Jpyra M IIOCTENEHHO HACBHINASICh HOBBIMH TEMaMU H
pasnenaMu. JlaHHBIM y4eOHBIA KypC SBISIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coaepaHHEe HECKOJbKMX MaTeMaTHYeCKHX JTUCIUIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAJIU3, TEOPHUs MHOXKECTB, MaTeMaTH4eCKasl JIOTUKAa U
apyrue. Ilo Mepe Toro kak oOydaromuecss OBJaJ€BalOT BcE 0Oojiee MIMPOKUM



MaTEeMaTUYECKUM ammapaTroM, Y HUX MOCIEI0BATENHHO (POPMUPYETCS U COBEPIIICHCTBYETCS
YMEHUE CTPOUTh MATEMATUYECKYI) MOJEIb pPEalbHOM CUTyalHH, IPUMEHATh 3HAHWS,
MOJIydeHHbIE TPH HW3YYCHHM Y4YeOHOTO Kypca, JUIi pElIeHHUs CaMOCTOSATEIIHHO
chopMyIMpOBaHHON MaTEeMAaTHYECKOH 3a/1auu, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-METOAMYECKAasT JUHUS «Yuclia W BBIUKMCICHUS»  3aBEpUIACT
(hopMHUpPOBaHNE HABBIKOB MCITOJIH30BAHUS ICUCTBUTEIIBHBIX YHCEI, KOTOpPOE ObUIO HA4aToO Ha
ypOBHE OCHOBHOI0 oOmero obpasoBanus. Ha ypoBHe cpemnero oOiero o0Opa3oBaHUS
oco0oe BHHUMaHHE yJeisercss (POPMHUPOBAHHMIO HABBHIKOB pallMOHAJIBHBIX BBIUUCICHHM,
BKJIFOYAIOIIMX B CeOS HCIOJB30BAaHUE PA3IMUHBIX (OPM 3alUCH YHUCIIa, YMEHHE JeaTh
MPUKUAKY, BBIIOIHATh MPUOJIMKEHHBIC BBIYMCIICHUS, OIEHUBATh YWCIOBBIE BBIPAKEHHS,
paboTaTh C MaTEMaTHMYECKUMHM KOHCTAHTaMHU. 3HAKOMbIE OOY4YaroIIUMCS MHOXKECTBa
HATypaJbHbBIX, [EIbIX, PAMOHAIIBHBIX U JIEUCTBUTEIILHBIX YACEN JOIOJIHIIOTCI MHOKECTBOM
KOMIUIEKCHBIX 4YHCENl. B KaXIoM M3 3TUX MHOXECTB PACCMATPHUBAIOTCSI CBOMCTBEHHBIE EMY
crienuduyeckre 3a7ayd U OIepaluu: JeJCHUE HaleIo, ONEepPUPOBAHUE OCTaTKaMH Ha
MHOKECTBE IIEJIbIX YHCEJ, 0COOBbIE CBOMCTBA PallMOHAIBHBIX M HPPALMOHAIBHBIX YHCEN,
apuMeTHYECKHE Olepalu, a TakKe H3BJICUCHUE KOpPHS HaTypallbHOW CTENEeHH Ha
MHOXECTBE KOMIUIEKCHBIX 4YHCEJ. biaromapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra
HCIIOJIBb3YEMbBIX YHCEI W 3HAKOMCTBY C BO3MOXXHOCTSIMM HX IPUMEHEHHS JJISl PEIICHUS
pa3IMUHbBIX 3a7a4 GopMHUpyeTCs MPEJCTaBICHUE O €AMHCTBE MAaTeMaTUKH KaK HAyKH U e€
pOJIM B TMOCTPOCHUH MOJEJIEH peaJbHOro MHUpa, IIMPOKO HUCIOIB3YIOTCS 0000IIeHuEe M
KOHKPETHU3AIHS.

JIunus «YpaBHEHHS 1 HEPABEHCTBA» pPeaInu3yeTcs Ha MPOTSHKEHUH BCEro oOydeHUs Ha
YpPOBHE CpeaHero oOIero oOpa3oBaHHUs, IMOCKOJIBKY B KaxkjaoM paszaene I[Iporpammbr
MPEIYCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a7ad. B pesynaprare oOydyaromuecs
OBJIQJICBAIOT  PA3JIMYHBIMU METOJAMH PEIICHUS PALUOHAIBHBIX, HWPPANHOHAIBHBIX,
MMOKA3aTeNIbHBIX, JOTapu(PMUUICCKHX M TPUTOHOMETPUUYECKUX YpaBHEHUM, HEPABCHCTB M
CHCTEM, a TaKXe 3aJay, CoJepKalux mnapaMeTpol. IllolydeHHbIE yMEHHS MIUPOKO
WCIIOJB3YIOTCA TPU UCCIECIOBAHUM (PYHKIMM C TMOMOIIBIO MPOWU3BOIHOM, MPH PEIICHUU
MPUKJIAIHBIX 3a7a4 W 3aJad Ha HAXOXJICHHE HauOOJbIIUX W HAUMEHBIIMX 3HAYCHHM
dbyukiuu. [lanHas conepkaTenbHas JIMHUS BKIIFOUAET B ceOs Takxke (PopMUpOBaHUE YMEHUM
BBITIOJIHATH Pacu€Thl Mo dopmysam, MpeoOpa3oBaHus PAIMOHAIBHBIX, UPPAIMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKCHUN, a TAKXE BBIPAXKECHUM, COJIEpKAIIUX CTENECHU U
norapudmel. brarogapsi U3ydyeHHio anreOpanvecKkoro Marepuaia MPOUCXOIUT JaJIbHEHIee
pa3BUTHE AJTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHUS OOydYaromuxcs, (popMUpYOTCs
HaBBIKH JISYKTUBHBIX PACCyXIEHUU, pabOThl ¢ CUMBOJBHBIMU (hOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeajaraer
3¢ (PEeKTUBHBIE MHCTPYMEHTHI /Uil PEIICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJsiIHO ISMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKA HAYKH.

ConepxaTtenbHo-MeToAnYecKast TMHUSA «DyHKIUN U TpapuKU» TECHO MEPEIIeTaeTCs C
IPYTUMHU JIMHUSMH ~ y9eOHOTO Kypca, IIOCKOJIbKY B KaKOM-TO CMBICTIEe 3a7aéT
MOCJIEIOBATENPHOCTh M3YYCHMsI Marepuana. M3ydeHue CTeneHHOM, MNOKa3aTeIbHOM,
JOoTapu(PMUYECKON ¢ TPUTOHOMETPUYECKMX (DYHKIMHA, WX CBOHCTB H TpadUKOB,



UCIOJIb30BaHue (PYHKIIUI JJIsl pelIeHus 3a/a4 U3 IPYruX yueOHBIX MPEAMETOB U peanbHON
KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKMM aHAJIM30M, TaK U C PEIICHHEM yPaBHEHHU U
HepaBeHCTB. [Ipu aToM Oosbllloe BHUMaHKE yeseTcss GOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynaMu 3aBUCHUMOCTH MEXKIY pPa3IM4YHbIMUA BEJIMYMHAMU, HCCIIEIOBATh IMOTYUYEHHBIC
byHKIIUN, CTpOUTh UX Tpaduku. Marepuan 3TOW CoAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMM U HABBIKOB, MO3BOJISAIOIIMX BBIPAKATh 3aBUCUMOCTH MEK/y BETUUYMHAMHU B
paziuuHor  (opme: aHaIMTHYECKOM, Trpaduueckol u cioBecHoW. Ero wu3ydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIECHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA «Havanma  MareMaTnyeckoro aHaiu3a»  MO3BOJISIET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTEMATUYECKUX, TaK U NMPUKIAJHBIX 3a/1a4, TOCTYITHBIX
oOydJarommmcsi, TaKk Kak y HHUX TOSABISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKIMA, ONpeNesTh UX HauOOJIbIIMEe UM HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOMIAIH
buryp u O0O0BEMBI TeEN, HAXOIUTh CKOPOCTH U YCKOpPEHHUs IpoleccoB. JlaHHad
COZEpIKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TMOCTPOEHHSI MAaTEMAaTHYECKUX
MOJEJEN PEaJbHBIX CUTYalUi, TO3BOJIIET HAXOAUTh HAWITy4Illee PELICHUE B IIPUKIIAIHBIX, B
TOM  YHCJIE€  COLHMAIBHO-DKOHOMMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEeMaTHYECKOr0  aHajlu3a CHOCOOCTBYET pa3BUTHIO  aOCTPaKTHOro, (HopMajbHO-
JIOTUYECKOTO W KPEaTUBHOTO MbILUIEHUS, (POPMHUPOBAHUIO YMEHUM paclo3HaBaTh
MPOSIBJIICHUS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronmecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTaTaX, MOJYUYEHHBIX B XO/I€ Pa3BUTHsI MaTEMaTUKH KaK HayKH, U 00 UX
aBTOpaXx.

CopepxarenpHo-MeTOIMYeCKass JIMHUSA «MHOXeCTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTUKHU. TEOpETUKO-MHOKECTBEHHBIE
MPEACTABICHUS] IPOHU3BIBAIOT BECh KYypC IIKOJIBbHON MaTEMaTUKHU U MpeJjiararoT Haubosee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONMINNA BCE pa3/iesibl MAaTEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U HUX IPUIIOKEHUS B €IUHOE LEJOE.
[TosTOMYy Ba)KHO 1aTh BO3MOXKHOCTh 00YYarolEeMycsl TOHUMATh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK COBPEMEHHOW MAaTEMAaTHUKH W HCIOJIb30BAaTh €ro Uil BBIPAKEHHUS CBOMX MBICIEH.
JIpyruM Ba)KHbIM NPU3HAKOM MAaT€MaTHKH KaK HayKW CJIEAYET NMPU3HATh CBOWCTBEHHYIO €11
CTPOTOCTh OOOCHOBAaHHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM MpaBWIaM  MOCTPOSHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MaTH4YEeCKOW JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUIEHUS OOyYarolMXcs, IMO3BOJSET MM CTPOUTh CBOHU
pacCykJIeHHsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HaBBIKM KPUTUYECKOTO
MBIIUICHUS.

B yuebHOM Kypce «AnreOpa M Havajga MAaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI ~MaTEMAaTUYECKOTO MOJICIHPOBAHUS, KOTOpbIE MpPHU3BaHbl CIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYAallMid, UCCIEIOBAHUS ITHX
MojieJiell ¢ TOMOIIBIO anmapara ajareOpbl U MaTeMaTHUYeCKOro aHalin3a, WHTEpIpeTaluu
ITIOJIyYEHHBIX Pe3yJIbTaTOB. Takue 3a1aHus BIUIETEHBI B KaXIbIM U3 Pa3aeioB IPOIPAMMEBI,
IIOCKOJIBKY BECh MaTepHall yY4yeOHOro Kypca UIIMPOKO MCHOJb3yeTCd JUIsl pEelIeHUs
OpUKJIaAHBIX 3a7ad. [Ipu pemieHMM peanbHBIX MPAKTUYECKUX 3ajad  o0yuaroluecs



pa3BUBAIOT HAONIOATENBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCH,
HCIIOJIb30BaTh AHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh mpobiemy. [lesTenbHOCTh MO
(bopMUPOBaHMIO HABBIKOB PEICHHUS MPUKIIAJAHBIX 33]]a4 OpraHU3yeTCs B TPOIIecce U3yUeHHs
BCEX TeM y4eOHOTro Kypca «Anredpa u Hayasia MaTeMaTHUECKOTO aHAJIN3ay.

Ha wuzyuenue yueOHOro kypca «AnreOpa M Hayajia MaTEMaTHYECKOTO aHaIu3a»
orBoautcs 136 4: B 10 ximacce — 136 yacoB (4 yaca B HEIEIIIO)



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HAKOMOCTOSTHCTBA. Yéruple ©  HE4YETHbIE (YHKUHUU.
[lepuonnueckue ¢yHkuuu. I[IpoMexxyTkn MOHOTOHHOCTH (DyHKLIMH. MakcUMyMBbI
U MUHHUMYMbl (QyHKiuu. HauOonbliee u HauMmeHblliee 3HA4YCHHS (YHKIMH Ha
IIPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-IMHEWHasT (QyHKUIUU. DIeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHH Kak GyHKIUU OOpaTHOU
CTENIEHU C HATyPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIleccax M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
nocyenoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaT€MAaTHMYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas nmporpeccud. beckoHeuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH reOMEeTPUUYECKON
IPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX



MPOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELICHHS PEANbHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YEeCKOro 00beKTa, SBJICHU, pOoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENIN Ui PEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKIMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSIMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBaATh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypchl
MHOX€ECTBO 1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
5 Oynkuun u rpaduku. Crenennas GyHKIHS C 12 0
L[eJIbIM TIOKa3aTesIeM
3 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuyeckue ypaBHEHHS
4 Apudmernueckuit KopeHb N-0if CTENEHH. 15 0
HppanmonanbHble ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaxkeHUs U 99 1
yYpaBHEHUs
6 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
8 HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHnusi | obOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
1 [[MHOXecTBO, OTIepaliii Ha/l MHOYKECTBAMHU 1
1 UX CBOMCTBa
2 Juarpammsl Dinepa-Benna 1
3 [IpruMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO 1
armapara JJisg peueHus 3ajaaqy
Panumonaneaelie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Pamumonansabie uncia. OOBLIKHOBEHHBIE U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue apobeli U NPOIEHTOB 1JIs 1
penieHust MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNIbHBIE YKCIIa. PallioHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTrndeckue oneparuu C 1
JIEHCTBUTEILHBIMU YHCIIAMU
10 Monynb I€MCTBUTENBHOTO YUCIIA U €r0 1




CBOMCTBA

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHU

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIBIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHoro4JIeHbl OT OJIHOM TEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMUA KO3 GUIIIeHTaMH.
Teopema Buera

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuna CUCTEMBI IMHEWHBIX YPAaBHEHUN.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS




21

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBbI JINHEHHBIX YPaBHEHUN

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pewienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHnTtpoinbhas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUH"

25

@yHKLUS, c1IOCOObI 3a1aHUs (PYHKIUH.
B3aumHuo o6patnbie ¢pyHkuuu. Kommnosunus
byHKIMIA

26

I'paduk PyHkumuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HayeHud pyHkuuu. Hynmm ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[Tepuoanueckue pynkuuu. [pomexxyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiiee 1 HanMeHbIIIee 3HAYCHUE
(GYHKITUN Ha IPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE HCCIIeJOBAaHUE U
MOCTpoeHne TpaPuKOB ATUX PYHKITUN




:‘)HeMeHTapHOG HCCICI0OBaHUC U

32 .
nocTpoeHue rpadukoB TUX QyHKIUN

33 Crenens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona

34 Crenens ¢ 1enbIM 1okaszareiaeMm. bunom
Herorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LeNIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 [TpoBepounas padora: "CreneHHast
byukus. E€ cBoiictBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHU U €ro CBOKMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIIEHHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

42 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
YpPaBHEHUNU
HppaunonanbHble ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX

YpaBHEHUU




UppanuonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIIEHUS] UPPALIMOHAIBHBIX
ypaBHEHUN

45 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
UppaLMOHATIBHBIX YPAaBHEHUN

46 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaLMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaMOHATIBHBIX YPaBHECHUN

48 PaBHOCHIIBHBIE TEPEXObI B pEILICHUH
UppaLMOHATIBLHBIX YPAaBHEHUN
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETNCHH C
HaTypaJbHBIM [10Ka3aTesIeM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHU

50 Kak (DyHKIIMM 0OpaTHOMN CTENEHH ¢
HaTypaJbHBIM IT0Ka3aTesIeM
[IpoBepounas padota: "CBoiicTBa U rpaduk

o1 KOpHs N-o¥ crenenu. MppannoHanbHbIe
ypaBHeHHA"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CrermneHb ¢ pallMOHAIBHBIM MTOKA3aTeleM U
€€ CBOICTBA

54 CreneHb ¢ paliMOHAIHBIM TIOKa3aTeIeM U
e€ CBOICTBA

55 [Toka3zarenbHas GyHKIM, €€ CBOWCTBA U




rpadguk

Hcnons3oBanue rpaduka QyHKINUN A5

56 . 1
pelieHus: ypaBHEHUH
57 Hcnonb3oBanue rpaduka GyHKIUN 115 1
pEeLIECHUs] YpaBHEHUI
[TokazaTenbpHbIe ypaBHEeHUsI. OCHOBHBIE
58 METO/Ibl PEIICHMSI TOKA3aTeIbHbIX 1
YpaBHEHU I
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 METO/Ibl PEIICHMS TTOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE
60 METO/Ibl PEIICHHS TTOKA3aTeIbHBIX 1
YpaBHEHUU
61 KonTponbnas paborta: "[lokazarenbHas 1
¢bynkus. [lokazaTenbHble ypaBHeHUS"
62 Jlorapudwm gucia. CBoiicTBa lorapugma 1
orapudm uncia. CeolicTsa Jiorapudma
63 JI C 1
orapudm uncia. CeolicTsa Jiorapudma
64 JI C 1
ECATUYHBIE U HATYPAJIbHBIE JIOTapU(DMBI
65 y 1
€CATHYHBIE U HATYPaJIbHBIE JIOTApU(DMBI
66 1
67 [TpeoOpazoBaHue BRIPpAKESHHIA, COIEPIKAIITIX 1
Jorapupmbl
68 [TpeoOpazoBaHue BRIPpAXKCHUH, COTEPIKANTUX 1
aorapudmbl
69 [TpeoOpazoBaHUe BEIPpAKCHUH, COTEPIKALTUX 1

Jorapudmbl




Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U

70
rpaduk

7 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

79 Hcnons3oBanue rpaduka QyHKINUN IS
peLICHUs ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIMN A
peueHus: ypaBHEHUI
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus JJorapu(PMUIECKUX
ypaBHEHUNU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM

79 Konrponbnas pabora: "Jlorapudpmuueckas
byukus. Jlorapupmuueckre ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUECKUX 1
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPHUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPKECHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHU I 1

97 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1




98

Pemenrie TpUroHOMETPUUECKUX YpaBHEHUI

99 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHIHA

100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM
KonTponbnas pabora:

101 "TpUroHOMETpUYECKUE BbIPAKECHUS U
TPUTOHOMETPUUYECKUE ypaBHEHHS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS

102 [ocJieqoBaTeIbHOCTE. MeTo
MaTeMaTUYECKON HHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMmMa O0eckOoHEYHO yObIBarouiei
T€OMETPHYCCKOHN MPOTPECCHH

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMmyiia CI0KHBIX POLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucino e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHrEe IPOTPECCHU JIJISI PEIICHHUS
pealbHBIX 3a]a4 MPUKJIAIHOTO XapaKTepa

111 [IpoBepounas padora:
"IlocenoBarenbHOCTH U porpeccun”

112 HenpepriBHble GYHKIIUU U UX CBOWCTBA




Touka pa3pbiBa. ACUMITOTHI IpaUKOB

113 .
byHKIHA

114 CoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTton MHTEpBaIOB [UIsl pEIICHUS
HEPABEHCTB

117 MeTton uHTEpBaIOB ISl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMIA 1715 pelieHust 3a1a4

120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GyHKIUH 115 peeHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKIIUU

122 OHpGI[GJ‘IGHI/IVe, T€OMETPUUYECKUM CMBICIT
IIPOU3BOJHON

123 OHpGI[GJ‘IGHI/IUe, (bU3UYECKUN CMBICI
IIPOU3BOTHON

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIMHA

195 VYpaBHeHHUe KacaTelbHOU K TpaQuKy
byHKIIUN

126 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUH

127 [Tpou3BoHBIE JI€MEHTAPHBIX (PyHKINN




HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUA,

128 . 1
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH

129 [TpousBoHAS CYMMBI, TPOU3BEACHUS, 1
YaCTHOTO M KOMITO3UIIUU (DYyHKITUH

130 [TpousBoHAS CYMMBI, TPOU3BEACHUS, 1
YaCTHOTO M KOMITO3UIIUU (DYyHKITUH

131 ITpoBepounas padora: "IIpousBognas" 1

132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHuUs"

133 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHkun"

134 Htorosast KOHTpoJIbHAs paboTa 1

135 HroroBast KoHTpoIbHAs paboTa 1

136 HOBTOPGHHG, 00001IeHue, CUCTeMaTH3AIHS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME
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