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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOCCIEUYMBAET WHCTPYMEHTAIBHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroIMecs OBJaJI€BAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3UKHU, XHUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA Pa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiajieHHMe aOCTPakTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKUUU U PacCyXIaTh JEAYKTHUBHO, HUCIOJIb30BaTh
0000lIeHNE W KOHKpPETU3allMio, abCcTparupoBaHHE M aHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYarouIuecsl MOJYy4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW PEAIbHBIX CUTyalUu,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oOpa3oBaHWs, €CTECTBEHHO IOIOJHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MaTEMaTHUECKUI aHaIW3, TEOpUs MHOKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, PUMEHSTh 3HAHUS, TOJTYYCHHBIC IPH U3YUCHUH YIeOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCMOJIb30BAaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoHANbHBIX BBIUMCICHHUN, BKJIIOYAIOMINUX B CeOSl MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOJIHATH MNPUOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIPAXKEHUs, pabOTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M OINEepaluu: JeJIeHHUE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHUE OMEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH peasbHOro MHUpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHrne U
KOHKPETH3aIHs.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJOM
pasnene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3amad. B
pesynbraTte oOydaromuecss OBIAJEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3aj1ady,
coJepkammx mnapameTpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS IpHU
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  ¢opMmynaM, MpeoOpa3oBaHUsl  PalMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUA O0y4aroumxcs, GOpMHUPYIOTCS HAaBBIKH JCTYKTUBHBIX
paccyxaeHuid, pabOTBl €  CHMBOJBHBIMH  (QopMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOICTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonblioe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Marepuan 3Toi cofepKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHMOCTHM MEXJY BEJIMYMHAMH B
paznu4HOi ¢dopme: aHaATUTHYECKOM, Tpaduueckoil M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuAA «Havana MareMaTndeckoro aHaiau3a» IO3BOJSET
CYILLIECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00Yy4YaroluMCcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTh HX HauOONbIIME W HAaUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MUIOMaAn QUryp u oObEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTEMAaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4YE€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyaroluecs: y3HaT O



BBIJIAIONINXCSI PE3ysIbTaTaX, IOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHE OMPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIENEeH peabHBIX
CUTyallMi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapara aireOpbl H
MaTEMaTU4YECKOTO aHajin3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yibTaToB. Takwue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, MOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HMCIIOJIB3YeTCs JJIA pelieHus] MpUKIaaHbX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydYaronIuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IMPOIIecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wusydenme yuebHOTO Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC M JICCATUYHBIC APOOH, IPOICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenr ¢ menpIM  mnokaszatreneM. bmaom Hrerorona. MHcmosnb3oBanme
noAXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M YypaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COAEPKANTUX JIOTApU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMETpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMHW. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaenoBaHWe MOCTPOEHHOW MOJEIU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IuyHbIX o0yiacTeld HayKu U pealibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKonocTosiHCTBa. YETHBIC U Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiiee 1 HauMeHblee 3Ha4eHus: QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPa(UKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTEIEHH C HATYpaJIbHbIM MTOKA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIIUNA YUCITIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOIECCAX U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHaIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
MOCJEA0BaTENbHOCTU. VICTOpHS BO3HMKHOBEHHSI MaTeMaTHYECKOrO aHallh3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
MPOrpeCCrr. JINHENHBIA U SKCIOHEHIMATBHBINA POCT. Uncio e. @opmyia ClI0KHBIX
npoieHToB. Mcmnosib30BaHWE TPOTrpecCUH IS  PEIICHUs peajbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH W MX CBOMCTBA. JlmarpaMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHECHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 110 Moayiro, aliropurMa EBkiuaa 1t penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [IpumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEro pElICHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMS CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no gopmyne Herotona-JleiiOnuna.

[IpumeHeHne MHTErpaja s HAXOXKICHHS IUIOMAAEeH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIbI0 U depeHInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUJaIOIIEeToCcs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUI, pacCyKACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, pEryisipHas (u3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MareéMaTH4YeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEeYeCKOW MJeATENbHOCTH, 3TaloB ¢
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue eiicTBus:

BBISIBIISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKaIUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAMUTEIbHBIE U OTPULATENNbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIbI;

BBIOMpaTh Crnoco0 penieHus ydyeOHOW 3ajauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me U CXOJCTBO MO3UIIMKA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMM KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHmnoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHHUIA,
«MO3TOBbIE IITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOIYJIb ACHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPaBUiIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BHIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U PEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS M YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UeNbIMH KO3(pPUIIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CcBOOOIHO ONEpUPOBATh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKHH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpHUIl U ONPEACIUTEINIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOdpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYEcKrue GOopMyIibl Il TpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aNreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, Tpapuk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBATh IMOHATUSAMU: UETHBIE M HEYETHbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
LeabIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMEPUPOBATh MOHATHIMU: apuPMETHUecKas M TeoOMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU IS PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPBIBHBIE (PYHKIHMH, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TE€pBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiicss HOJYYUT ClEIyIOIIME
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJBIX YUCEN, MCIOJIb30BaTh NMPU3HAKU JEIMMOCTH
uenbix yucen, HOJl n HOK naTypasibHBIX 4Mcen sl peleHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOO/IHO ONEpUPOBATH TMOHATUSIMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTMEPHUPOBATH TOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTe/IbHBIE H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEr0 pPEIICHUS B
MPUKIAAHBIX, B TOM YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWsS Tpoliecca, 3aJaHHOr0 (GOpMyJIOn WIu
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3iesioB M TeM IPOrpaMMBbl KoHnTpoJibHbIe
n/n Bcero
padoThI
| MHOecTBO JIeHCTBUTENBHBIX Ylcell. MHOrowIeHbl. PalinoHanbHble ypaBHEHUS 24 |
1 HepaBeHCTBA. CUCTEMBI JINHEWHBIX YPaBHEHUN
2 Oynkiun u rpaduk. CreneHHas GyHKINS C HETBIM ITOKa3aTelieM 12 1
3 ApudmeTrnueckuii KOpeHb n-oii cteneHu. VppannoHanbHble ypaBHEHUS 15 1
4 [TokazarenpHas pyHkuus. [loka3arenbHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre ypaBHEHUS 18 1
6 TpUuroHomMeTpUueCKUe BEIPAKEHUS U YPABHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoaudecTBO 9acoB

Ne HanmenoBanue pa3aesioB 4 TeM IPOrpaMMbl KouTtpoJibHbIe
n/n Bcero
padoThI
HccnenoBanue GyHKIMHA ¢ TOMOIIBIO TPOU3BOTHOM 22 1
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
TpuronomeTpuueckre HEpaBeHCTBA
4 WpparnmonaibHbIe, TOKa3aTEIBHBIE U JIOTapH(PMIIECKHC 24 |
HEpPaBEHCTBA
5 KommnekcHbie uncia 10 1
HarypainbHble u niensle yucia 10 1
7 Cucrembl paluoOHAIBHBIX, HPPAITMOHAIBHBIX TTOKA3aTEIbHBIX U 12 |
JoTapu(PMUYECKUX YpaBHEHUMA
8 3aza4yu ¢ mapameTpamu 16
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KoimuecTBo yacos
Ne
Tema ypoka KonTpoabubie
n/n Bcero
padoThI

MHO03x€ecTBO, OIlEpalluy HaJl MHOKECTBAMU U X CBOMCTBA 1

Juarpammel Ditnepa-Benna 1

IIpuMmeHeHNnEe TEOPETUKO-MHOKECTBEHHOTO alniapara JUlsl pelieHns 3a1a4 1
4 Parmonansueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE TEPHOINICCKIEC |

apodu
5 Parmonanbshele uncina. OObBIKHOBEHHBIE M JECATUYHbIE JPOOU, MPOLEHTHI, 0ECKOHEUHbIE NEPUOIUNIECKHE |

apodu
6 [Tpumenenue apoOeil ¥ NPOLEHTOB Ul PELICHUs PUKIIAIHBIX 3a/1a4 1
7 [Ipumenenue apodeii u NPOLEHTOB ISl PeIIeHUs TPUKIAIHBIX 3aa4 1
8 JlelicTBUTENBHBIE YKCIIa. PanioHanbHbIE M HPPAaLlMOHAJIBHBIE YU CIIA 1
9 Apudmernueckue onepainuu ¢ AeHCTBUTEILHBIMU YACIaMU 1
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1
11 [TpuOnmxEHHBIE BBIYUCIIEHUS, PAaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUIN 1
12 OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB 1
13 OcHOBHBIE METObI PELIEHUS EJIbIX U APOOHO-PAlMOHATIBHBIX YPaBHEHHUH U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPABEHCTB 1
15 MHoOrowieHsl OT OAHON NepeMEeHHOMU. [[eneHrne MHOrouwieHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa besy 1
16 MHorousnens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1
17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN 1
18 Pemenue cucrem TMHEHHBIX YpaBHEHUM 1




Marpuiia cucteMbl JUHEHUHBIX ypaBHEHUH. OnpeenuTesb MaTPUIbl 2X2, ero TEOMETPUUYECKUI CMBICIT U

19 CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS !
20 Onpenenurtesb MaTPUIBI 2X2, €10 TEOMETPUYECKHUI CMBICT U CBOMCTBA; BBIYMCICHUE €TI0 3HAYEHUS 1
21 [IpuMeHeHue onpenenuTens A pELICHUs] CUCTEMBI IMHEWHBIX YPaBHEHUN 1
22 Pemenue npukinaaHbix 3a4a4 ¢ MOMOIIBI CUCTEMbI JIMHEHHBIX YPABHEHUN 1
23 Pemenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI 1
24 KonTponbhas pabota: "PannoHnanbHble ypaBHeHUS U HepaBeHCTBA. CHCTEMbl TUHEHHBIX YpaBHEHHMA" 1
25 @ynkius, cnocoOsl 3amanus Gpyaknun. Bzanmuo obpatabie pyHkiuuu. Komnosunus ¢yHKmi 1
26 I'paduk pynkuuu. dnemeHTapHbie mpeodpazoBanus rpadukoB GpyHKIUN 1
7 OO6nactp ornpeneneHust © MHOXKeCTBO 3HaueHnH Gynkun. Hymm ¢ynkmum. [IpomexyTku 3HaK |
IIOCTOSIHCTBA
28 Yérnele u Heu€THbIe QyHKmU. [lepuoanueckue pyHkiuu. [IpoMexxyTKu MOHOTOHHOCTH (PYHKIIUU 1
29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIIMM. Hanbombiiee 1 HauMeHbllIee 3HaueHue (GYHKIUU Ha IPOMEXKYTKE 1
30 JluneiiHas, kBaipaTUuHas U IpoOHO-TMHEIHAS QYHKIINU 1
31 DreMeHTapHOe UccieI0BaHuEe U MTOCTPOeHUE rpauKoB 3TUX (DYHKIIMN 1
32 DneMeHTapHOEe UCCIIEIOBaHUE U TOCTPOECHKE TPaUKOB ITHX (QYHKIUH 1
33 Crenens ¢ nensiM nokasarenaeMm. bunom Herorona 1
34 CrerneHs ¢ 1e6IM IT0Ka3aTenaeM. buaom HeroTona 1
35 CrenenHast GyHKIHUS C HATYpaJbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpadux 1
36 Kontponbnas padota: "Crenennas pynknus. E€ cBoiicTBa u rpaduk" 1
37 Apudmerndeckuil KOpeHb HaTypabHOU CTETIEHHU U €r0 CBOIMCTBA 1
38 ApudmeTnueckuii KOpeHb HaTypalbHON CTENIEHH U €ro CBOWCTBA 1
39 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENICHU U KOPHH 1
40 [IpeoOpa3oBaHus YMCIOBBIX BhIPAKEHHM, COIEPIKALINX CTENEHH U KOPHU 1
41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAECPIKAIINX CTEICHU U KOPHH 1
42 WppanmonansHble ypaBHeHNA. OCHOBHbBIE METOABI PELICHUS UPPALlMOHAIBHBIX YPaBHEHUN 1




43

Uppanmonansuelie ypaBHeHHs. OCHOBHbBIE METObI PELICHUS HPPALIMOHATBHBIX YpaBHEHUN

1
44 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELIECHUS UPPALlMOHATIbHBIX YPaBHEHUN 1
45 PaBHOCHUITbHBIE TIEPEXO/IBI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUM 1
46 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUM 1
47 PaBHOCHIIBHBIE IIEPEXOBI B PEILICHUN UPPALUOHATIBHBIX YPABHEHUIN 1
48 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUM 1
49 CaoiicTBa U rpaduK KOpPHS N-0i CTETIEHN KaK (yHKIMK OOpaTHON CTEIIEHH C HATYpAIbHBIM MTOKa3aTeIeM 1
50 CaoiicTBa ¥ rpaduK KOpHS N-Oi CTETNEeHH KaK (PYHKIIMH OOpaTHOM CTENEHH ¢ HATypaJIbHBIM MOKa3aTelleM 1
51 KontponsHast padora: "CpoiicTBa u rpaduk KOpHs n-oii crenenn. MppannonaabHbie ypaBHEHHS " 1
52 CrteneHb ¢ pallMOHAIBHBIM MTOKa3aTeeM U €€ CBOMCTBA 1
53 Crenens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54 CrteneHb ¢ pallMOHAIBHBIM MTOKa3aTeeM U €€ CBOMCTBA 1
55 [TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHUs] ypaBHEHUN 1
57 Wcnonb3oBanue rpaduka QyHKINN AJIs pELLIEHUs] ypaBHEHUI 1
58 ITokazarenpHble ypaBHEHUA. OCHOBHBIE METO/BI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
59 ITokazarenpHble ypaBHEHUSA. OCHOBHBIE METO/IBI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI TI0KA3aTEIbHBIX YpaBHEHUI 1
61 Konrtponsnas padora: "[lokazatensHas Gynkius. [TokazaTenbHble ypaBHEeHUS" 1
62 Jlorapudm yucna. CroiicTa jorapudpma 1
63 Jlorapudm uucna. CoiicTBa jorapugpma 1
64 Jlorapudwm yucna. CroiicTa orapudpma 1
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
66 JlecsiTuuHbIEe U HATYpaJIbHbIE JTOTapUPMBbI 1
67 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIMX JIOTAPU(MBI 1
68 [IpeobOpazoBanme BeIpaXEHUH, COIEPKAIINX JTOTapUPMBbI 1




69

[Ipeo6pa3oBanue BbIpaxeHUil, copepKaluX JorapuQmbl

1
70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
71 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk 1
72 Hcnons3zoBanue rpaduka GyHKITUU A1 pEIICHUST YPABHEHHI 1
73 Hcnonp3oBanue rpaduka GyHKIMK IS pELICHUs] ypaBHEHUH 1
74 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIC METO/bI PEIICHHS JIOTApU(PMUIECKUX YPaBHCHHM 1
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1
76 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(PMUUECKUX YPaBHEHUN 1
78 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILIEHUH JOrapu(pMUUECKUX YpaBHEHUN 1
79 Konrtponsnas padora: "Jlorapudmuueckas Gpynkus. Jlorapupmuueckue ypaBHeHHS " 1
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCIIOBOTO apryMEHTa 1
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIOBOI0 apryMeHTa 1
82 ApKcuHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOIO apryMeHTa 1
83 ApKcUHYC, apKKOCHUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
84 Tpuronomerpuueckas OKpy>KHOCTb, OIPeAETICHNE TPUTOHOMETPUIECKUX (PYHKIMI YMCIOBOrO apryMeHTa 1
85 Tpuronomerpuieckas OKpy>KHOCTb, OIPeCTICHUE TPUTOHOMETPUIECKUX (PYHKIMI YMCIOBOrO apryMeHTa 1
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
90 [IpeobOpazoBanye TPUTOHOMETPUIECKUX BBIPAKECHUM 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
92 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
94 Pemrenne TpuroHoMeTpUUECKUX YpaBHEHUM 1




95

Pemenuie TpUroHoMeTpUUECKUX ypaBHEHUIN

1
96 Pemenue TpUroHoMeTpuuECcKUX ypaBHEHUI 1
97 Peurenne TpuroHoMeTpu4EeCKUX ypaBHEHUM 1
98 Peurenne TpuroHoMeTpu4eCKUX ypaBHEHUM 1
99 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1
100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1
101 KonTponbHas padora: "TpUuroHoMeTpuyeckrue BbIpaKeH!UsI U TPUTOHOMETPUUYECKUE ypaBHEHUS" 1
102 [TocnengoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBaTeIbHOCTEH. MeToa MaTeMaTHUeCKONH MHAYKLIUN 1
103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIEA0BATENILHOCTH. MicTOpHs aHann3a 6ECKOHEYHO MaJIbIX 1
104 Apudmerrdeckas Iporpeccus 1
105 ['eomerpuueckas mporpeccus 1
106 beckoneuyno yObIBaroIasi reoMeTpuieckas mporpeccust 1
107 CyMMa GecKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON TTPOTPECCUH 1
108 JIMHENHBIN U KCIIOHEHIMANBHBIN pocT. Uncio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
109 JIMHEWHBIN U SKCITOHEHIMANBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
110 Hcnonp30BaHne Nporpeccuu sl peLIeHHs pealIbHbIX 33]1a4 PUKIIAJHOIO XapakTepa 1
111 KontponsHas padora: "[locnenoBareabHOCTH U Iporpeccuu’” 1
112 HenpepriBHble GYHKIIMN U X CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB HyHKIUN 1
114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUISl pELIEHUS] HEPABEHCTB 1
117 Meroa UHTEPBAJIOB Ul PELIEHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUISl pELIEHUS HEPABEHCTB 1
119 [TpumMeHeHre CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS peLICHHS 3324 1
120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI JIs1 PEeIICHUs 3a7a9 1




121 [lepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Onpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 VYpaBHeHUe KacaTelIbHOU K rpaduKy HYHKIIMH 1
125 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN 1
126 [Ipoun3BoHbIC 37IeMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BoaHBIC IIEMEHTAPHBIX (QYHKINH 1
128 [Ipou3BoHAs CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHI 1
129 [Tpou3BoaHast CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3HIIUU (QYHKIIUH 1
130 [Ipou3BoHAs CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHI 1
131 Kontponbnas padota: "[IponsBoanas” 1 1
132 IToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMA 3HaHU: "Y paBHEeHUS " 1
133 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3alKs 3HaHui: "OyHKIUn" 1
134 HToroBast KOHTpOJIbHAsA paboTa 1 1
135 Wrorosas koHTpoJsibHas paboTa 1 1
136 [ToBTOpEeHme, 06001IeHNE, cCUCTeMaTH3allus 3HAHUN 1
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11 KIIACC

KoanyecTBO 4acos

Ne Tema ypoka KonrpoJibHbie
n/n Bcero
padoTsbI
1 [IpumeneHme MpoN3BOIHON K UCCIETOBAHUIO (DYHKITHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpumeHeHne NPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
3 [IpumeHnenue nponu3BOIHOM K HCCIET0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBbI 1
4 [TpumeHeHne NPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
5 [IpumeneHme MpoN3BOIHON K UCCIETOBAHUIO (DYHKITHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
6 [IpumeHneHnue nponu3BOIHOM K HCCIET0BaHUIO0 (DYHKIIUH HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
7 HaxosxneHne HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
8 Haxoxaenne HanbombIIero 1 HaMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (DYHKLIMU Ha OTpe3Ke 1
9 HaxosxneHne HauOoJbIIEero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
10 Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (PYHKLIMU Ha OTpe3Ke 1
11 HaxosxneHne HanOoJIbIIEro 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
12 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
13 [Ipumenenne Mponu3BOIHON ISl HAXOKIECHHS HAWTYUIIEro PEIIEHUS B IPUKIIAIHBIX 3a7a4ax 1
14 IIpuMeHeHre MPOU3BOJHOM JIUIsl HAXOXKAEHUS HAWITYUIIETrO PEeIICHNs B IPUKIAIHBIX 3a7a4ax 1
15 [IpumeneHne mpon3BOIHON AJIS ONIPEAENIEHUs] CKOPOCTH U YCKOPEHHSI ITpoliecca, 3aaHHoro (opMysIon Win |
rpadpukom
16 [IpumeneHne mpON3BOIHON AJIS ONIPEENIEHUs] CKOPOCTU U YCKOPEHHSI ITpoliecca, 3aJaHHoro (opMysIon Win |
rpadpukom
17 Kommozurust ¢hyHKImiz 1
18 Komnosunus ¢pyHkuumit 1




19 Kommo3zurus ¢hyHKImii 1
20 I'eomerpuueckue oO6pa3bl ypaBHEHHH Ha KOOPAMHATHON TJIOCKOCTH 1
21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUH HA KOOPIWHATHOMN TIJIOCKOCTH 1
22 KonTtponpHas padora: "UccnenoBanue GyHKIHN ¢ TOMOIIHIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpa3ubie ameMeHTapHBIX QyHKIMIA. [IpaBria HaX0XIeHUS IEPBOOOPAZHBIX 1
25 [TepBooOpazHbie nieMeHTapHbIX QyHKIMHA. [IpaBuia HaxoKaeHUs IEpBOOOPa3HBIX 1
26 Huterpain. ' eomeTpuyeckmii CMbICI UHTErpaja 1
27 Boruncnenue onpenenéunoro uarerpana mno gpopmysie Hoetotona-JleitOnuna 1
28 Boruncnenue onpenenéunoro uaterpana mo gpopmysie Hoetotona-JleitOnuna 1
29 [Ipumenenne nHTErpaNa 1 HAXOKACHUS TUIOMIAICH TNIOCKUX (QHUTYD 1
30 [TpuMeHeHne MHTETrpaa A HaXOXKACHUS 00bEMOB reOMETPUUECKUX Tel 1
31 [Ipumeps! pemennii quddepeHnnaIbHbIX YpaBHEHUH 1
32 [Tpumeps! pemeHnit quddepeHnaIbHbIX ypaBHEHUN 1
33 MaremaTnueckoe MOJEINPOBAHKUE PEAIbHBIX IPOLECCOB € TOMOIIbIO U] PepeHInanbHbIX YpaBHEHUN 1
34 Konrtponbnas pabora: "[lepBoobpasHas u unterpan” 1
35 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
36 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapUKu 1
38 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku 1
39 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu 1
40 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH 1
42 OT160p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C TIOMOIILI0 TPUTOHOMETPUIECKON OKPYKHOCTH 1




43 OT60p KOpHEH TPUTOHOMETPUUECKHX YPAaBHEHUH C TIOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
45 PelieHne TpuroHOMETPUYECKUX HEPABEHCTB 1
46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
47 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KonTtponsnast padora: "['paduku TpuroHomerpudeckux Gpyakimii. TpuronoMmeTpuiyeckue HepaBeHCTBA" 1
49 OCHOBHBIE METO/IbI PELLIEHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PELLICHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pEeIICHUS JTOTapU(MUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PElLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/IbI PELLIEHNUSI UPPALIMOHATIBHBIX HEPABEHCTB 1
58 OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB 1
59 OcCHOBHBIE METO/IbI PELLIEHNUSI UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OcHOBHBIE METO/IBI PELLIEHNUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
61 ['padmyeckue MeToAbI pelIeHs] UpPallMOHAIBHBIX YPaBHEHUN 1
62 I'padmueckue MeToIbl pelieHHs HpPALMOHAIBHBIX YpaBHEHHH 1
63 ['padmyeckue MeToAbl pelIeHs MoKa3aTeNbHbIX YpaBHEHUN 1
64 I'padmueckue MeTo bl pelieHHs MoKa3aTeIbHbIX HEPABEHCTB 1
65 ['padmyeckue METOABI pelIeHHs JIOTapUPMUUECKUX ypaBHEHUIN 1
66 I'padpuaeckue MeToIbI pemeHust ToTapu(PMUIECKUX HEPABCHCTB 1




67

['padmyeckue MeToabl pereHus JIorapupMUIECKIX HEPABEHCTB

1
68 I'padmueckue MeTOIbI pelICHHUS TOKAa3aTeIbHBIX U JIOTapU(MUIECKUX YpaBHEHHHA 1
69 ['padmyeckue METOABI pelICHHS MMOKA3aTENbHBIX U JJOTapU(PMUUECKUX ypaBHEHUI 1
70 I'padmueckue MeToIbI pelICHHS MTOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
71 ['padmyeckue METOABI peLICHUS MOKAa3aTeNbHbIX U JIOTapU(PMUUYECKIX HEPABEHCTB 1
72 KonTtponpnas padora: "MpparnonaibHeie, TOKa3aTelbHbIC U JJorapu(MUIECKUe HepaBeHCTBA" 1
73 KommuiekcHbie uncna. AnreOpanueckas U TpUroHoMeTprudeckast opMbl 3alMCH KOMITJIEKCHOTO YHCIIa 1
74 KommuiekcHpie uncna. Anredpandeckasi 1 TPUTOHOMETpHUYECKask POPMBI 3aIHCH KOMITJIEKCHOTO YUCIia 1
75 ApudmeTnueckre onepanuy ¢ KOMILIIEKCHBIMH YUCIIaMU 1
76 ApudmeTndeckre onepanuy ¢ KOMILIIEKCHBIMH YUCIIaMU 1
77 M3o0paxenne KOMIJIEKCHBIX YUCET HA KOOPIMHATHOMN MIOCKOCTH 1
78 N300pakeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOH MI0CKOCTH 1
79 ®opmyna Myaspa. KopHu n-o#l CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO YKcia 1
81 [IpumeHeHre KOMITJIEKCHBIX Yncen JUIsl pelieHns (U3NUecKuX U FreOMETPUUECKHX 3aau 1
82 Konrponbnas pabdora: "KommiekcHsie yucna" 1
83 Harypanbnbie u 1iepie yucia 1
84 Harypainbnsle u 1iessle ynucia 1
85 [IpuMeHeHre MPU3HAKOB AEIMMOCTH LENBIX YHCEI 1
86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENBIX YUCEI 1
87 IIpumenenne npuzHakoB aenuMocty nensix yncenr: HOJ[ m HOK 1
88 [Ipumenenne npuszHakoB genumoctu nensix yucen: HOJl u HOK 1
89 [IprMmeHeHre MpU3HAKOB JETUMOCTH LEJIBIX YHCEN: OCTATKH MO MOJYJIIO 1
90 [IpuMmeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN: OCTATKH MO MOJIYIIIO 1




91 [TprMeHeHre TpU3HAKOB IEIMMOCTH IIeJIbIX YHCeN: alropuT™ EBKina ams pemeHus 3aay B [ebIX Yhciax 1
92 KonTponpHas padora: "Teopus nenbix yucen" 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 CucreMa ¥ COBOKYIIHOCTb ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUSA 1
95 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM pPALIMOHAIIBHBIX YPABHEHUI 1
96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN UPPALlMOHATIbHBIX YPAaBHEHUM 1
97 OCHOBHBIE METO/IbI PELLICHUS] CHCTEM M COBOKYITHOCTEHM NOKA3aTeJIbHbIX YPaBHEHUM 1
98 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH MTOKA3aTEIbHbIX YPABHEHUM 1
99 OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(PMUUYECKUX YPaBHEHUIA 1
100 OcHOBHBIE METO/IbI PEILICHUSI CUCTEM U COBOKYITHOCTEH JIOTrapu(PMUUYECKUX YPaBHEHUIA 1
101 [IpumeHeHne cucTeM K pelIeHHI0 MaTeMaTHYECKUX 3a/1ad U 3a/1a4 U3 pa3IM4HbIX o0siacTell HayKu U |
peabHOM )KU3HU, HHTEPIIPETALHs TOTYYEHHbBIX PE3YJIbTaTOB
102 [TpuMeHeHHe crcTeM K pellIeHUI0 MaTeMaTUYeCKUX 3ajiay M 3aJa4 U3 pa3IMuHbIX 00JacTel HayKu U |
pEaIbHOM JKU3HU, UHTEPIIPETALINS [TOJIyYEHHBIX PE3YyJIbTaTOB
103 [IpumeHeHre HepaBeHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1ad U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U |
peabHOM )KU3HU, HHTEPIIPETALHs TOTYYEHHbBIX PE3YJIbTaTOB
104 KonTponbHas padora: "CucteMbl palliOHATBHBIX, HPPALIMOHAIBHBIX [TOKA3aTENbHBIX U JOrapu(pMUUECKUX |
ypaBHeHUN"
105 PaunonansHbIe ypaBHEHMS C IapaMeTpaMu 1
106 PanmonaneHbIE HEPABEHCTBA C MApAMETPAMHU 1
107 PanoHanbHbIE CUCTEMBI € ITapaMETPAMU 1
108 HppanroHanbHbIE ypaBHEHHSI, HEPABEHCTBA C ITapaMeTpaMu 1
109 HppanuonaibHble CUCTEMBI C IApaMeTpaMu 1
110 ITokazarenbHbIE ypaBHEHHUsI, HEPABEHCTBA C ITapaMeTpamMu 1
111 IToka3arenbHbIe CUCTEMBI C ITAPAMETPAMHU 1




112 Jlorapudmudeckue ypaBHEHHs, HEpaBEHCTBA C IMapaMeTpaMu 1
113 Jlorapugpmuueckue CUCTEMbI ¢ TapaMeTpamMu 1
114 Tpuronomerpuyeckre ypaBHEHHUsI C mapameTpaMu 1
115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1
116 TpuroHomMeTpu4YECKHE CUCTEMBI C ITApaMeTpaMu 1
17 [TocTpoeHue u nccnenoBaHUE MATEMATUYECKUX MOJIEIICH PEANIBHBIX CUTYallMi C TOMOIIBIO YPABHEHUH C |
napameTpamu
118 HOCTpoerIe U MCCJIEIOBAaHNE MaTEMaTHYECKUX MOJIENICH pealbHBIX CUTYAIlUil ¢ TIOMOIIBIO CHCTEM |
YpaBHEHHIA C TTapamMeTpaMu
119 [TocTpoeHue u uccne0BaHuEe MaTEMAaTUYECKUX MOJETIEH peaIbHbIX CUTYaIMH C IIOMOLIbIO CUCTEM |
YPaBHEHMH C MmapameTpamu
120 Kontponbnas padota: "3agauu ¢ mapamerpamu’ 1
121 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3alus 3HaHuil: "Y paBHeHus" 1
122 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIMS 3HaHU: "Y paBHEeHUS" 1
123 [ToBTOpenue, o6o0IIeHne, cucteMaTi3anys 3HaHui: "YpaBHenus. CuctemMsl ypaBHEHU" 1
124 [ToBTOpenue, o6o0meHne, cuctemaTu3anus 3nannii: "HepaBencrpa" 1
125 [ToBTOpenue, o600eHne, cucTemaTu3anus 3nannii: "HepaBencraa" 1
126 [ToBTOpenue, 06o0IIeHNE, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1
127 [ToBTOpenue, o6ob1meHue, cuctemaru3anus 3uanuii: "[IpousBonnas u e€ npumeHeHue" 1
128 [ToBTOpenue, o6o0IeHNe, cuctemMatu3anus 3HaHui: "[IpousBoaHas u e€ npumenenue" 1
129 [ToBTOpenwue, 0600IeHNE, cucTemMaTh3anus 3Hanui: "IIpousBogHas u e€ npuMeHenue" 1
130 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3aus 3HaHui: "MHTerpan u ero npumenenue" 1
131 [ToBTOpenue, 06ob1IeHNe, cucTeMaTH3aus 3HaHui: "OyHKun" 1
132 [ToBTOpenue, o6o0IIeHNE, cucTeMaTH3aus 3HaHui: "OyHKkIun" 1




133 [ToBTOpEeHme, 0000IIEHUE, CHCTeMaTH3alusl 3HaHu: "D yHKIUn" 1
134 Wrorosas kKoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIvsl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10
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