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MNOACHUTEJIBHAS 3AIIMCKA

Y4eOHblii Kypc «Anrebpa W Havaga MaTEMAaTHYECKOTO aHAIN3a» SIBISETCS
OJTHUM W3 HauOoJiee 3HAYMMBIX B MpOrpaMMe CpeaHero oOIero oOpa3oBaHHS,
MIOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00ECIeUnBACT MHCTPYMEHTAIBHYIO 0a3y s
M3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (popmMupyer
JIOTUYECKOe U abCTPaKTHOE MBIIIICHHE O0YJaroMIMXCsl Ha YPOBHE, HEOOXOIMMOM
JUIST OCBOCHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH U JIPYTUX
TUCIMIUTMH. B pamMkax maHHOTO y4eOHOTO Kypca OOydYaromuecs OBJa/IeBarOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYET CBOU
TOCTIDKEHUS B MaTeMaTHIecKoi popme.

VYyebHblli Kypc anreOpsl U Hayajg MaTEMaTHYECKOTO aHajiu3a 3aKjablBacT
OCHOBY IS YCIEIIHOTO OBJQJCHUS 3aKOoHAMU (HU3UKH, XUMHUH, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHITUN Pa3BUTHS YKOHOMHUKH M OOIEC TBEHHOM JKHU3HH,
MO3BOJISIET OPHEHTHPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIONB30BaTh WX IS JAJbHEUIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM JXKM3HU. B TO ke Bpems OBlajieHHe aOCTPaKTHBIMH W JIOTHUECKH
CTPOTMMH KOHCTPYKIMSIMH ajreOpbl W MaTeMaTHYeCKOro aHaln3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JTOKa3bIBATh
YTBEP)KIICHUS C TIOMOIIBI0 WHAYKIIMU M PacCy’KIaTh JCTyKTUBHO, MCIOJIb30BATh
00001IeHHe W KOHKpETH3alluio, aOCTparupoBaHME U aHAIOTHIO, (opmMupyer
KpEaTUBHOE U KPUTHUUECKOE MBIIIICHHE.

B xone msyuenus ydebHOro Kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHanM3a» OOYYArOIIMECs IMOJYYarOT HOBBIH ONBIT PEHICHUS MPUKIATHBIX 3ajad,
CaMOCTOSATEILHOTO TIOCTPOCHHS MAaTEeMaTHYECKUX MOJIEICH pealbHBIX CHUTYaIIHH,
WHTEPIpETAllMd  TIONYYEHHBIX  PEIICHWH, 3HAKOMITCS €  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE, HAyKEe M HUCKYCCTBE, C
BBIJAIONITUMHUCS MaTEMAaTHICCKUMH OTKPBITHSIMU M KX aBTOPAMH.

YueOHbIli Kypc 00JagacT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TMOTCHIIUAIOM,
KOTOPBIA peanu3yeTcs Kak dYepe3 Yy4eOHBIH Marepuas, CIoCOOCTBYIOIIHMA
(GbOpMHpPOBAaHMIO HAYYHOTO MHPOBO33PCHHUS, TaK U 4Yepe3 cruerudpuky ydeOHOU
NEATEIbHOCTH, TpPeOyIoell MPOJODKUTEILHON  KOHIICHTPAllUd  BHUMAHWSI,
CaMOCTOSATEILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3a TIOJTyYCHHBIN pe3yibTar.

B ocHoBe MeToauku 0OydeHus anredpe v Hauasam MaTeMaTHYECKOTO aHAIIN3a
JISKUT JIEATeTLHOCTHBIA TPUHITUI O0yUCHUS.

B cTpykType yue6HOTO Kypca «Anredpa 1 Hayalila MaTeMaTHUYEeCKOTO aHATH3a)
BBIZICJICHBI  CIIEAYIOIINE COJCPKATEIbHO-METOANYeCKue JuHuu: «Yucma wu
BEIYHCIICHUS», «DyHKIIMM U rpadukn», «YpaBHEHHUS W HEpaBeHCTBa», «Hagaia
MaTeMaTHYeCKOTO aHanmu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIC
COJIePKaTeIbHO-METOIMUECKUE JIMHUU U3YYAIOTCS Ha TPOTSHKEHUU JABYX JIET



oOyueHus Ha YpOBHE CpeHEro 00111ero o0pa3oBaHusl, €CTECTBEHHO AOTMOIHSAS APYT
Jpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMU U pasjesiaMu. J[aHHbII yueOHbIN
KypC SIBIISIETCS MHTETPATHUBHBIM, IOCKOJIbKY OOBEAMHSIET B cebe coaepiaHHe
HECKOJIbKMX MAaTEeMaTHMYECKUX JUCLUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHS,
MaTeMaTHUYECKUI aHaIN3, TEOPUs MHOXKECTB, MaTeMaTu4eckas JJoruka u apyrue. Io
Mepe TOro Kak 00ydaroliuecs OBJIaJIeBaloT BCE 00Jiee MIUPOKUM MATEeMaTUYECKUM
anmapaToM, y HUX MOCJIEI0BAaTeIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHUUYECKYI0 MOJENb PEAJTbHOM CHUTyallud, MPUMEHSTh 3HAHUS,
IOJly4YEHHbIE NPU H3YYEHHH Y4eOHOro Kypca, A PELIEHUS CAMOCTOSITEIbHO
c(OpMyJIMPOBAHHON MaTeMaTUYECKOW 3a/adyM, a 3aTeM HHTEPIPETHUPOBATH CBOU
OTBET.

CopepxaTenbHO-METOANYECKass JTMHUA «YHClia U BBIYHMCICHUS» 3aBEpIIACT
(opMHUpPOBaHNE HABBIKOB MCIOIb30BaHUS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero ooOpa3oBanus. Ha ypoBHe cpenHero oOuiero
oOpa3zoBaHug 0co00€ BHUMaHuE yzensercs (OPMHUPOBAHHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUN, BKJIIOYAIOIIUX B C€0Sl MCIOJIb30BAaHUE PA3THYHBIX
GopM 3amucu 4YHMCla, YMEHUE JeNaTh NPUKHUAKY, BBIIOIHATh NPHOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHMCIIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MATeMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYyYarolIMMCS MHOXECTBAa HATypalbHbIX, LEJbIX,
palMOHAJIBHBIX W JIEUCTBUTENIBHBIX  YHUCEN  JOMOJHSIOTCA  MHOXECTBOM
KOMIUJIEKCHBIX 4ucel. B  KaxaoM U3 3TUX MHOXKECTB paccMaTpHUBAaIOTCA
CBOMCTBEHHbIE €My crenupuyeckiue 3a7aud W ONepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LEJNbIX YHCET, OCOOble CBOWCTBA
palMOHAIbHBIX M UPPAMOHAIbHBIX YUCEN, apU(PMETHUECKUE ONEepalluy, a TaKXKe
U3BJICYEHUE KOPHSI HATypajbHOM CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX YHUCEN.
brnaromaps mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMbIX YHUCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMM HX NPUMEHEHUs JUIS PEIICHUs Pa3IMYHbIX 33]a4
dbopMupyeTcsi NpeACTaBICHNE O €IUHCTBE MAaTEMaTUKU KaK HAyKd U €€ poyd B
NOCTPOEHUU MOJIENIEH PealbHOr0 MHpa, IIMPOKO HMCHOJIB3YIOTCS 0000IlIeHre U
KOHKpETU3aIHS.

JIunust «YpaBHEHHS M HEPABEHCTBA» pEANTM3YeTCs] Ha MNPOTSHKEHUU BCETO
oOyueHHUsI Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs, MOCKOJIBKY B KaXKIOM
paznene IlporpaMMbl TpPEIyCMOTPEHO pELIEHUWE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTate oOOydaromiyecss OBJAAEBAIOT PA3IUYHBIMA METOJaMHU  PEIleHUS
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUW, HEPAaBEHCTB W CHCTEM, a Takxke 3aj]ad,
coJlepKaliux MapaMeTpsl. [lodydeHHbIE yMEHUS IIHPOKO HCIOJIB3YIOTCS IpHU
UCCIIEIOBaHUU (YHKIMI C MOMOIIBIO MPOU3BOIHON, MPU PEIICHUHU TP UKIaIHBIX
3a/la4y 1 3a7a4 Ha HaXOXJCHUE HAOOIbIIMX U HAMMEHBIINX 3HAYCHUH (DYHKIIUH.



JlanHast comepkarenbHasi JUHUS BKIIOYaeT B ce0s Takxke popMUpOBaHUE YMEHHM
BBIMOJHATH  pacué€Tel 1o  (opmynaM, TpeoOpa3oBaHUS  paAlMOHATBHBIX,
UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAXKEHUH,
coJlepKallluX cTerneHu u Jorapudmbl. braromaps u3ydeHuro anredpanyeckoro
MaTepuaia IpOUCXOIUT JaldbHelIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00YyYarommxcsi, GOPMUPYIOTCS HABBIKK JCTYKTUBHBIX PACCYKICHUM,
paboTBl C CHUMBOJIBHBIMH (popMamu, TIpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PAaBEHCTB U HEpaBEHCTB. Aireopa npejaraet 3¢p¢GHeKTUBHbIE
WHCTPYMEHTBI [IJIsl PEHIeHUs] MPAKTUYECKHMX M €eCTeCTBEHHO-HAYYHBIX 3ajad,
HAIJISJTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKHU.

CopepxarenpHo-MeToauYecKass JuHUA «DyHKUMH U TpadUKU» TECHO
NEPeruIeTaeTcad C JAPYTMMHU JIMHUAMH YYEOHOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T TOCIIEIOBATENBHOCTD U3yUYeHUsI MaTepraiia. M3yueHue cTeneHHot,
MOKa3aTeJIbHOM, JIorapu(PMUUEeCKON U TPUTOHOMETPUUECKUX (PYHKIUHI, X CBOWUCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIMHI [UIsl PEHICHUs 3aJad U3 JIPYTrux y4eOHbIX
NPEIMETOB U PEAbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. lIpu 3Tom OosbIIOe BHHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (GOPMyJIaMH 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMU BETUYMHAMH, HCCIEAOBATh IMOJTY4YEHHBbIE (YHKIIMH, CTPOUTH HX
rpaduku. Marepuai 3Toi cofepKaTeIbHOM JTUHUU HALICJICH HA Pa3BUTUE YMEHUH U
HABBIKOB, MO3BOJISIOIINX BHIPAXKATh 3aBUCUMOCTH MEX]1y BETUUMHAMU B Pa3JINYHOU
dbopme: aHaTUTHYECKOM, Tpaduueckor u cioBecHoi. Ero u3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHUIO W
KOHKPETH3al1uH, UCIIOJIb30BAHUIO aHAJIOT M.

CopepxarenbHast nuHus «Hawanma maTemaTHdyeckoro aHanuza» IO3BOJSET
CYLIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK U MPUKIAJAHBIX 3aj]1ad,
JOCTYNHBIX OOYYalOIIMMCS, TaK KaK Y HHUX HOSBIIAETCS BO3MOXKHOCTb CTPOHTD
rpauKy  CIOXHBIX (PYHKIIUNA, OMPENEIsATh WX HAWOOJBIINE W HAUMEHBIINE
3HAYEHUSA, BBIYUCIATH IUIOMAAU (GUTyp U OOBEMBI Tell, HaXOJUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojepkarenbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHMS MATEMAaTHYECKUX MOJIEJE peallbHbIX CHUTYalHid,
MIO3BOJISIET HAXOAUTh HAWITY4LIEE PELICHUE B TPUKIIAIHBIX, B TOM YUCJIE COLIMAIIBHO -
PKOHOMHMYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOIO aHajau3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPaKTHOTO, (POPMATIbHO-JIOTMYECKOT0 U KPEaTUBHOTO
MBIILJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb NPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yydaromuecs y3HatoT O BBLIAIOIINXCS
pe3ysbTaTtax, MOJYyYEeHHBIX B XOJE Pa3BUTHS MAaTEMATHKU Kak HAyKd, U 00 uX
aBTOpax.



CopepxarenbHO-MeTOIMYEeCKass TUHUS «MHOXKECTBa M JIOTHKA) BKIIOUYAET B
ceOs1 DJIEMEHTHl TEOPUH MHOXKECTB M MAaTeMaTUYeCKOW JIOTHKHA. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS POHU3BIBAIOT BECh KYPC IMKOJbHONH MAaTEMATHKH
U TpeayiaraloT HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMI BCE pa3Jieibl
MaTeMaTUKU M €€ NPUIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKUE
JTUCITUTUIMHBL W WX TPWIOKEHUS B eauHoe Iernoe. [loaTromMy BakHO daTh
BO3MOXXHOCTh OOYyYalomeMycsi TOHHUMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTUKU M UCIIOJIb30BaTh €r0 JUIsl BBIPAXKEHUS CBOMX MBICIEH.
Jpyrum BaXHBIM MPU3HAKOM MaTeMaTHUKW KaK HayKd CIIeyeT MpPU3HAThH
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAHMI W Cl€IOBaHUE ONpeaeIEHHBIM
nmpaBujaM  TMOCTPOCHHUS  JOKA3aTelIbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKONH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4YaroIIMXcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXIACHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIUICHHUS.

B yuebnoM Kkypce «AnreOpa W Hauyajga MaTeMaTHYECKOrO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOCIUPOBAHUS, KOTOPBIC IPHU3BaHbBI
crocoOCTBOBaTh (D OPMUPOBAHUIO HABBIKOB IOCTPOCHUSI MOJENEH peasbHbIX
CUTYyallui, WCCJIEJAOBAHMSI STHUX MOJIEJIE C MOMOIIbIO ammapara anreOpel U
MaTEMaTUYECKOrO aHajan3a, WHTEPHpEeTallud TOJYyYeHHBIX pPe3yJlbTaToB. Takue
3aJIaHUS BIUICTCHBI B KKIBIA M3 Pa3AeiIOB ITPOTPaMMBI, IOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJBb3YeTCs IS PEIICHHUs MPUKIATHBIX 3amad. [lpu
pEIICHHH  pealbHbIX  MPAKTHUYECKUX  3a7a4  oOydvaromuecs  pa3BUBAIOT
HAOJIOATeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh  AHAJIOTHIO, 0000IMaTh W  KOHKPETU3WPOBATH  IPOOIIEMY.
JlesTenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS TPUKIAIHBIX 3a7ad
OpraHU3yeTCs B IPOIIECCe N3YUCHUS BCEX TEM YUeOHOTo Kypca «Anredpa v Havdaia
MaTEMaTUYECKOTO aHATH3ay.

Ha wu3yuenue yueOHOro kypca «Anredpa W Haudajga MaTeMaTHUYECKOTO
aHanuza» oTBoAuTcs 272 4vaca: B 10 kiacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 yaca B HEZICIIO).



COAEPXAHUME OBYUYEHUA
10 KJIACC

YucJa 1 BBIYUCIEHUS

Parmmonanpabie uncia. OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH, MPOILICHTHI,
OeckoHeuHble Tepuoaudeckue apoou. [IpuMeneHue apobOei U MPOIEHTOB IJIS
pellIeHus MPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HHU.

JlelicTBuTENbHBIE 4YHMCHa. PaluMoHanbHble W HUppaAlMOHAIBHBIE YHUCIIA.
ApudmMernueckre  omepanud € JEHCTBUTEIBHBIMH  YUCIaMH.  Moaynb
JEWCTBUTEIBLHOTO YKciia U ero cBoicTBa. [IpubnvkéHHBIC BBIUMCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUIM.

Crenenb ¢ 1enpIM MokazaTteneM. buHom Hrerotona. Hcmonn3oBanue
noaxosend GopMbl 3aMUCH JACHCTBUTEIIBHBIX YUCET JUISl PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ NPeJCTaBIICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaIbHOM CTENIEHN U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKAa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm uymcna. CpoiicTBa jorapudma. JlecITUUHBIE W HaTypajbHbIE
JorapuMsI.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHIE€HC YHCJIOBOrO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHT€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHMS 1 HEPABEHCTBA

ToxnecTBa U TOXIACCTBEHHBbIE MPEOOpa3oBaHMs. YpaBHEHHE, KOPEHBb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHHMSI M ypaBHEHUs-Cle/ICTBUsS. HepaBeHCTBO,
pellleHuEe HEPaBEHCTRA.

OCHOBHBIE METO/JIbI PELICHUSI LIEJIBIX U JIPOOHO-PAIIMOHAIBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEPEMEHHOM. [lemeHne MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousnensl ¢ ueasiMu Koddpuirenramu.
Teopema Buera.

[IpeoOpazoBaHus YUCIIOBBIX BBHIPAKCHUH, COIEPKAINX CTETIICHU U KOPHHU.

HpparmonanbHbie ypaBHEHHS. OCHOBHBIE METO/IBI pelieHus
UppaIlMOHATBHBIX YPaBHEHHM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOAbl PEUICHUS MOKa3aTeIbHBIX

YPAaBHEHHUM.
[TpeoOpazoBanre BEIPAKEHUM, COACPKAIINX JOTAPUPMBI.
Jlorapupmuyeckue ypaBHEHMUSI. OcHOBHBIE METO/IbI pelIeHHUS

Jorapu(pMUYECKUX YpaBHEHHI.
OcHOBHbIE TPUTOHOMETPUUYECKUE bopMyIIbL. [TpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellIeHrne TPUroHOMETPUUECKUX YPAaBHEHUM.



Pemenne cucrem nMHENMHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEW HBIX
ypaBHeHU. OnpeneanTenb MaTPULIbl 2X2, €ro TeOMETPUUECKUN CMBICI U CBOMCTBA,
BBIYUCJICHUE €r0 3HAUYCHUS, MPUMEHEHUE OMPEACIUTEINS JJIS PEIICHUS CUCTEMBI
JMHEWHBIX ypaBHEHUW. PemieHue NpuUKIagHbIX 3aa4 C NOMOIUBI CHCTEMBI
JMHEWHBIX ypaBHeHUH. VccienoBaHnue NoCTPOEHHON MOJENN C MIOMONIBI0 MAaTPHIL
Y ONIPENEIIUTEIICH.

[TocTpoeHre MaTEMATUYECKUX MOJIENIEW PEaJbHOW CUTyallMd C MOMOULIBIO
ypaBHEHHI U HepaBeHCTB. [IpruMeHEHue ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PeasIbHOM JKU3HH.

DyHKUMU U TPaPUKH

@®yHkusA, crnocoObl 3ananus (yHKUMH. B3aumHO oOpaTHbIe (YHKIHUU.
Komnozunust ¢ynkmmit. ['paduk  ¢dyHkumu. DneMeHTapHble NpeoOpa3oBaHuUs
rpaduKoB QYyHKITUH.

OO6nacth ompeneneH!s: 1 MHOXECTBO 3HadeHu# ¢yHkuuu. Hynmu dyHKuuu.
[IpomexyTKu 3HAKONOCTOSTHCTBA. UETHBIE U HEeUETHBIE PyHKIMU. [lepuonnueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHUMYMBbI
¢dbynkiuu. Hanbosnblliee 1 HauMeHbIllee 3HaYeHUs (PYHKIIUHA HA IPOMEKYTKE.

Jluneitnasi, kBaapaTU4yHas M JAPOOHO-TMHEHHas (QyHKIUU. DJIeMeHTapHOe
UCCJIEJIOBAaHUE U TIOCTPOEHUE UX TpaUKOB.

CrenenHas (hyHKUHMS ¢ HATYpaJbHBIM U LIEJIbIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduxk. CBolicTBa U rpaduK KOpHs N-Oi CTENEHU KaK (PYHKIIMU OOpaTHON CTENEHH
C HATypaJIbHBIM IMOKA3aTEJIEM.

[TokazatenbHast U jorapugmuyeckas (QyHKIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUMA ISl pEICHUS] YPABHEHHM.

TpuroHomeTpuyeckas OKPYXKHOCTb, OMNPEIEICHUE TPUTOHOMETPUUECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B pEalbHBIX IHIpolleccax U SABJICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCcKOro aHaJm3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHUs MOCJeIOBaTeIbHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIMHA. MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIIEI0BATEIbHOCTH.
Hctopusi BO3HMKHOBEHHSI MAaTEMaTHYECKOTO aHAIM3a KaK aHaian3a OeCKOHEYHO
MalbIX.

Apudmernueckass U reomerpuueckas nporpeccuu. beckoneuHno yObiBaroias
reoMmerpuyeckas nporpeccus. CyMMa O€CKOHEYHO YObIBaIOIIEH Ie€OMETpUYECKOM
IIPOTrPECCUU. JIMHENHBINA U 3KCIIOHEHIHAIBHBIN pocT. Hncno e. Dopmyiia CIOKHBIX
npoieHToB. Mcmnonb30BaHWE MPOrpPecCUr Il  PELICHUS] peabHBIX —3a7ad
MPUKIIAIHOTO XapakTepa.



HempepriBHbIE (QYHKIIMM W WX CBOMCTBA. TOoukuM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (yHKIMH HENMpephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHs HEPaBEHCTB. [IpuMeHeHHE CBOMCTB HENPEPBHIBHBIX
(GYHKIMI U1 perieHus 3a1a4.

ITepBast u Bropas npousBojHble PyHKIMH. OmnpeaeneHue, reoMeTpUIecKuil u
(buznyecKuil CMBICI MPOU3BOTHON. Y PaBHEHHE KacaTeIbHOM K TpaduKy (PYHKIIHH.

[IpousBoanHble  aneMeHTapHbIX  (pyHkuumil.  IIpou3BogHas  CymMbl,
IIPOM3BEICHUS, YACTHOTO U KOMIO3ULIMU (DYHKIUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanvy HaJ MHOXECTBAMH W HX CBOWCTBA. JlMarpammsl
Oiinepa—Benna. IIpuMeHeHHEe TEOPETHMKO-MHOXKECTBEHHOIO ammapara s
ONMCAHUs PEATBHBIX IPOLECCOB W SBICHHUW, NMPU PELICHUM 3a4a4 U3 JPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTrO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucsia ¥ BBIYMCICHUSA

Harypanbaeie u nensle yncna. [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIBIX
yuces, HauOonbuil oOmmit nenutens (nainee — HOJl) u namMmenbiee oOree
kpatHoe (nanee — HOK), octaTkoB 1o moyinto, anroputMa EBkiuma st pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble yucna. AunreOpanyeckass U TpUTOHOMETpUUeckass (HOpMbl
3allUCU KOMIUIEKCHOTO 4Hcia. ApupMETHYECKHE ONepalud C KOMILJIEKCHBIMU
yrcnamMu. M300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHr U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIJIsl PeIIeHUs PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIICACTBYs. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHH €  ITOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyeCKUX HEPABEHCTB.

OCHOBHBIE METOJIBI  PELICHHUs TMOKAa3aTeNbHBIX M  JOrapuMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHHS] HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHUCTEM U COBOKYIHOCTEH palMOHAJIBHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a]1a4 M 3a]1a4y U3 pa3IMYHbIX 00JacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIHS
MOJIyYEHHBIX PE3YyJIbTaTOB.

DOyHKUMH U TPaPuKu

I'paduk xommosuinuu ¢yHkui. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIIOCKOCTH.

Tpuronomerpudeckue QyHKIINU, UX CBOICTBA U IpauKH.

['padrueckrie MeTonbl pellleHHUs YpaBHEHUW M HepaBeHCTB. | 'paduyeckue
METOJbI PEILICHUS 33]1a4 C TapaMeTPaMHu.

Hcnonb3zoBanue rpadukoB (QyHKIUN A8 HCcHeqoBaHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEIICHUM 33Jad U3 JAPYIMX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hauana MaTeMaTH4eCcKOro aHajamnsa

[IpumeHneHnue mMpou3BOJAHON K MCCIENOBAaHUIO (QYHKIIMA Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxxneHre HaubOoIbIIero 1 HAMMEHBIIEr0 3HAY€HUI HENPEPHIBHOM
(yHKUIHMH Ha OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM 11 HAXOXKICHHS HAWIYYIIETO PELICHUS B
NPUKIAIHBIX 3a/ladax, ISl ONPEACIICHUS] CKOPOCTM M YCKOPEHHMS IpoIlecca,
3aJlaHHOTO (HhOpMYIION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuiia HaxoXKaeHUsI TEPBOOOPA3HBIX.

Nuterpai. ['eoMmerpruecknii CMbICT HHTErpaja. Berancienue onpeaeaEHHOro
uHTerpana no popmyne Hetorona-Jleitonuna.

[IpumeHeHne uHTErpana JUIsl HaXOXKACHUS IUIoU[aied IUIOCKuUX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemennit auddepeHanbHbIX ypaBHEHU. Maremarnueckoe
MOJICJIMPOBAaHUE pEalbHBIX IPOLIECCOB C MOMOLIbIO AUPPEepeHInaTbHbIX
YpaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHETO OBIIEI'O
OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpamaaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00 yJarOIIETrocs: Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA, MPEICTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MpOLETYp
IpOXIAHCKOTO  oOmiecTBa  (BBIOOpHI, OMNPOCHl W JAPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTAMU B COOTBETCTBHUM C HX
(GYHKIUSMH 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUMCKON MAaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JTOCTHXKEHUSAM POCCUMCKMX MAaTEMATUKOB U POCCUUCKONW MAaT€MaTUYE€CKOMN IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUN B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMUE JYXOBHBIX IIEHHOCTEW POCCUHCKOTO Haponaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUs, dTUYECKOTO MOBEJEHHUSI, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUIN HAYKU U JIESITEIbHOCTBIO YUEHOTO, OCO3ZHAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUYAs AICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 33]1a4, PEIICHHU, pACCY ACHHUI, BOCHPUUMYHBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3InyHbIX BUJOB UCKYCCTBA;

5) pu34ecKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUS TMPUMEHATh MaTEMaTUYeCKUe 3HAHUS B
HWHTEpecax 3I0pOBOTO 1 Oe30macHoro oopasa >KM3HHU, OTBETCTBEHHOE O THOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE THTAHHME, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTIIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTD), (DU3UIECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYIYy, OCO3HAHUE LIEHHOCTH TPYJOJIOOUs, HWHTEpeC K
paznmuuHbiM  chepaM  mpoecCHOHANBHON  NIEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTh U  CHOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSHKEHWHM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MAaTEeMaTHIEeCKOW HAMPaBIECHHOCTH,

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJNbTYpbl, TMOHHUMAaHWUE BIWSHUS
COIMAITEHO-D)KOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBHON
CpeIlbl, OCO3HAHKE TJI00ATTEHOTO XapaKkTepa AKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHMM [JIs1 pEIIeHUs 3aJad B 00JIacTH
OKpY’KaroIel cpefpl, IJIaHHUPOBAHUE TIOCTYIMKOB M OIIEHKHM WX BO3MOX HBIX
MOCJIEACTBUMN JJIsl OKPY KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH 1 OOIECTBEHHOM MTPAKTHKHU, IOHUMaHUE MaTEMaTHYeCKOM
HayKH Kak chpepbl 4eJIOBEUECKOH JIeATEILHOCTH, 3TAOB €€ pa3BUTHUS U 3HAYUMOCTH
JUTSL pa3BUTHUS ITUBUIIN3AIAH, OBJIAJICHUE S3BIKOM MATEeMATHKHA M MaTEMaTHYECKOM
KyJIbTYPOU KaK CPEeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISAThH MPOSKTHYIO
Y UCCIIEIOBATEILCKYIO MEATeIbHOCTh HHAUBUAYAIHHO U B TPYIIIIC.

METANNPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YYeOHbIE J1eHCTBUS

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEMAaTHYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUM MEXAYy TMOHATUAMH, (POPMYIUPOBATH
OTIpEeJICIICHUsI TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiiacchudUKaIuy,
OCHOBaHMsI JiJ1si 0000IIEHNUS U CPAaBHEHHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (QOpMYJIUpPOBaTH U  MNpeoOpa3oBbIBaTh  CYXKICHMUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHbBIC, YACTHBIE U O0II1E, YCIOBHBIE,

BBISIBJISITh MAaTEMATHUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOICHUAX W YTBEPKICHUSX, MpEiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JieJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS U BHIBOJIBI;

BBIOMpaTh CIOCOO perieHus Yy4yeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs, BRIOUpATh HanboJIee MOAXOAAIINN ¢ yUETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KakK HCCJIENI0BATENbCKUM HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodIiemMy,
yCTaHaBIUBAaTh MCKOMOE W JaHHOe, (OpMUPOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3ULINIO0, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro o0beKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, ABICHUSMH, POLIECCAMU;

CaMOCTOSITENIBHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTam
OPOBEAEHHOIO  HAOJIOJIEHUS, HUCCIEOBAHMs, OLEHUBATh JOCTOBEPHOCTH
IOJTyYEHHBIX Pe3y/IbTaTOB, BBIBOJOB U 0000IIEHNI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpoOIlecca, a TakKe BBIIBUTATH
MPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBISBJIAITh JE€PUIUTHI UH(POpPMALMU, JaHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(OPMALINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (popm
IPEICTaBICHUS;

CTPYKTYpUpOBaTh HMH(GOPMALUIO, MPEACTaBIATh €€ B pa3inuHbIX (opmax,
WUTIOCTPUPOBATh TpaUuecKy;

OIICHHBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXkICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HEJSIMA OOLIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy pEIICHUS 3a7auH,
KOMMEHTUPOBATH MOJYYEHHBIN pe3yJIbTaT;

B XOJIe OOCYKJIEHHUs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBI,
npobsieMbl, peulaeMoM 3aJayd, BbICKa3bIBaTh WJCH, HAlleJICHHbIE Ha TIOMCK
peleHus, COIOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBATh PA3HOIIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4H, JKCIIEPUMEHTA, UCCIIEI0BAHMS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALUN U 0COOEHHOCTEN ayTMTOPUH.

PeryasiTuBHbIe YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanmus:



COCTaBJIAITh IJIaH, aJITOPUTM PELIeHHs 3a]]auM, BEIOUpaTh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(DOpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJICKT:

BIAJ€Th  HABBbIKAMM  TO3HABaTEIbHOM  pedieKCMM  Kak  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IMpolLiecca W pe3yjbTaTa peLeHUs
MaTeMaTU4YECKOM 3a/1a4H;

NPEABUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIH U YCIOBHIM, OOBSCHATH IPUUNHBI
JOCTHKEHUSI WIIM HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATENbHOCTD:

NOHUMATh U HCIOJIb30BaTh MPEUMYILIECTBA KOMAHJIHON W WHJMBHyalbHOU
paboThl MpU pelIeHWH Yy4YeOHbIX 3a/Jady, MPUHUMATh LEJIb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATH OPraHU3aIMi0 COBMECTHOM paboThl, pacrlpeiesTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U pe3yibTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIFOACH;

y4acTBOBaTh B IPYNINOBBIX (opMax paboThl (0OCYkJeHUsS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh
CBOM JICUCTBHS C IPYTMMHU WICHAMH KOMAaH/Ibl, OLIEHNBATh KA4€CTBO CBOErO BKJIa/1a
B O0mMHA TPOAYKT MO KpUTEPHUSIM, C(HOPMYJIUPOBAHHBIM  Y4aCTHUKAMHU
B3aMOJIEVCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyenuss B 10 kjacce 0Oy4YaroOIIMICA TOJYYUT CIEIYIOIINUE
MIPEIMETHBIE PE3yJbTaThl MO OTACIBLHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTHIECKOTO aHAIIU3a:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJHO OINEpUPOBATH MOHATUSMH: pPAIMOHATBLHOE YHCJIO, OEeCKOHEYHas
nepuogudeckas apoOb, TMPOIEHTHI, HPPAIMOHAIBHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YACEN, MOAYJIb IEUCTBUTEIBHOIO YUCIIA;

OPUMEHATh JPOOM M TPOIEHTHI JJIS PEIICHUsS NPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOU )KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BHIYMCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCIICHUM;



CBOOOZIHO OMEpUpOBaTh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAIIYI0 (POPMY 3aMUCH ACHCTBUTEIbHBIX YHCET I PEIICHUS
IIPAKTUYECKUX 33/1a4 U NIPEJCTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATh MOHATUEM: apU(PMETUUECKUM KOPEHb HATYpaJbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALMOHAJIBHBIM [IOKA3aTeNIeM;

CBOOOZHO OMNEpUpOBaTh MOHATHAMH: JOTapu(dM 4YHUCHA, ACCATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC
YUCJI0BOI'0 apryMEHTa,

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M apKTAHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHUE, HEPAaBEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS M YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELIEHUs pPalMOHAIBHBIX H JPOOHO-
pallMOHAJIBHBIX YPABHEHHMM, IPUMEHATb METOJ WHTEPBAJIOB [UI PELICHHS
HEPaBEHCTB;

CBOOOZHO OIEpUPOBaTh MOHATHUSAMH: MHOTOWIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOWIEH € UEIbIMUA KOA(DPUIIMEHTAMU, KOPHU MHOTOUJIEHA, IPUMEH SITh JCJICHUE
MHOI'OYJIEHa Ha MHOIOYIEH C OCTAaTKOM, TeopeMy be3y m teopemy Buera mid
pelieHus 3aaay;

CBOOOZHO ONEpUPOBATH TMOHATUSAMU: CHCTEMa JIMHEHHBIX ypaBHEHUII,
MaTpuLa, ONPENEIUTENb MaTpUUbl 2 X 2 W €ro TIeOMETPUYECKHM CMBICI,
WCIIOJIb30BaTh CBOMCTBA OINpENeNnuTeNs 2 X 2 I BBIYHUCICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENEIUTENN Il PEMICHUS CHUCTEMBbl JIMHEWHBIX YpPAaBHEHHI,
MOJEIMPOBATh PEAIBHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATPULl U OIPEACIUTENEH,
MHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUUA C KOpPHSAMHU JJid TpeoOpa3oBaHuUs
BBIPAKCHU;

BBINOJIHATH MPE0OpPa30BaHMsI YUCIOBBIX BBIPAKEHHH, COIEPIKALUX CTEIEHH C
palMOHAJIBHBIM ITOKA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa norapupmMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HUPPALMUOHAIBHBIE, MOKAa3aTeNbHbIE U
JorapuMuyecKue ypaBHEHUS, HAXOIUTh UX PEIICHHUS ¢ TOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0/I0B UJIN OCYIIECTBIIAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKue (HopMybl s mpeoOpa3zoBaHUs
TPUTOHOMETPHUYECKHUX BBIPAKECHHI;

CBOOOMHO OMEpPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEOOXOAMMBIE (QOpMyJbl Ui  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKECHHUSI, YPABHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3a/Jauyd, HCCIEA0BATh
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM ammapara anreOpsl.

DyHKUMH U TPaPUKM:

CBOOOJHO ONEpUPOBATh NOHATUAMU: (PYHKILIHS, CIOCOOBI 3aaHus (QyHKIUH,
B3aUMHO O0OpaTHble (DYHKIMH, KOMIO3UIMSA (QYHKUMH, rpaduk (QyHKIMH,
BBIIIOJIHATH 3JIEMEHTApHbIE MTpeoOpa3oBaHus rpaPuKoB (PyHKIIHIA;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENEICHHUS U MHOKECTBO
3HaYeHUH PyHKUINHU, HYIH (PYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: UETHBIE W HEUYETHbIE (YHKLHUH,
nepuoanyeckue (PyHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUAMYMBbI (DYHKIMHM, HauOOJbIIee W HaUMEHbIIEe 3HaYyeHUue (QPYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypaJbHBIM U
HeabIM TOKa3arenaeM, Ipa@uK CTENEHHOW (PYHKUMU C HaTypaldbHbIM M LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTeNneHH Kak (YHKIMH OOpaTHOW CTENEHH C
HaTypaJbHBIM [10KA3aTENEM;

ONEepUpPOBaTh NOHATUSAMU: JIMHEWHas, KBaApaTHYHas W JApPOOHO-TUHEHHas
(GYHKIMY, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: MOKa3aTelibHasg M Jiorapudmuueckas
(GyHKUMU, WX CBOMCTBA M TpaUKH, KCIONB30BaTh UX TpaduKu Uisl pelieHus
YPaBHEHUI;

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: TPUTOHOMETPHUUECKAs OKPYKHOCTb,
OIpEEIeHHE TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMeHTa;

UCIIOB30BaTh Tpaduku (YHKIUMHA I8 UCCJIEAOBaHUS IPOILIECCOB M
3aBUCUMOCTEH NpPH PEIICHUU 3aJad U3 JAPYTUX YYEOHBIX MPEAMETOB U peanbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Havasa MmaTeMaTH4eCKOro aHaJImM3a:

CBOOOJHO ONEPHUPOBATH MOHATHUSIMU: apudmeTHyeckass U TeOMEeTpUuYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUUYECKAs POTPECCUsl, JIMHEUHBIN U
HKCMOHEHLUAIBHBIN pOCT, (OpMYJia CIIOKHBIX IPOLEHTOB, UMETh IIPEJICTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEUIEHUS PEaNbHBIX 33Jad IPHUKIAJTHOIO
XapaKkTepa;



CcBOOOHO ONEpUPOBATH MOHATUSIMH: MTOCIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPaHUYECHHBIE MOCIEA0BATEIHHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIEHHS MaTEeMaTHUECKOTO aHalu3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHbIE (PYHKIIUHU, TOUKU pa3pbiBa
rpaduka QyHKIHH, aCUMOTOTHI rpaduka QyHKINY;

CcBOOOMHO OIEpUpOBaTh MOHATHEM: (YHKIIHMS, HEMpepbhiBHAs Ha OTPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMM JIJ1s1 pellieHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKINY;

BBIUUCISATH MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIO3HUIIHH
nByX (YHKIUH, 3HATH TPOU3BOTHBIC AJIEMEHTAPHBIX (QYHKIIUH;

UCIIOJIb30BaTh TEOMETPUUYECKUM W (U3MUECKHM CMBICT TPOU3BOMHON st
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpallud  Haj
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnmapar i ONMUCaHUs PEaIbHbBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHUH 3aJa4d U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOZHO OIEpPHPOBaATh MOHATHSAMH: OIpENEICHHe, Teopema, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeILCTBO, PABHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kjacce oOyd4aroumuiics MOTYYUT CIETYIOIIHE
OpeIMETHbIE Pe3yJbTaThl MO OTIACNBbHBIM TeMaM padouell mporpaMmsbl yueOHOTro
Kypca «AnreOpa 1 Hayajla MaTeMAaTUYECKOTO aHATH3a:

Yucii1a ¥ BBIYUCICHUSA:

CBOOOIHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U 1I€JI0€ YU CII0, MHOXKECTBA
HATYpaJIbHBIX M LEJNbIX YHCEN, UCIOJB30BaTh MPU3HAKH JACITUMOCTHU IIeJIbIX YUCE,
HOJ/l m HOK HaTypasbHBIX 4MCEN IJIs PELICHUS 3a/ad, NPUMEHATH AJITOPUTM
EBkimpa;

CBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HATypaJbHBIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOZHO OMEpUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCla B alreOpamyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BHITIOTHATH apu(METUIECKHIE OINepali ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OTEPHPOBATH TMOHATUSIMHU: HPPAIMOHAIBHBIC, MOKA3aTelbHbIE U
jJorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  ITOMOIIBIO
PAaBHOCHUJIbHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOP KOpPHEH TpH PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxomumple  (GOPMYJIBI ISl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHANIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(PMUYECKUX YpaBHEHHUI U HEPABEHCTB;

pemarb palHOHAIIbHbIE, UppalMoOHaIbHBIE, MOKa3aTeJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKUE ypaBHEHUS] U  HEPABEHCTBA,
coJieprKalliie MOYJIU U MTapaMeTPBhl;

MPUMEHSIThH rpaduuecKrie METObI JJIsl PEIICHHs] YPAaBHEHUN U HEPAaBEHCTB, a
TaKKe 3aJ1a4y ¢ mapameTpamus;

MOJICIUPOBaTh peajbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAQKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHUIO 3aJlayH,
UCCJENOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM armaparta ajareopsl,
WHTEPIIPETUPOBATH MOTYUECHHBIN pe3ysIbTar.

DyHKUMH U TPAPUKH:

CTPOUTh TpadUKU KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTapPHOTO
WCCJIEIOBAHUS U CBOMCTB KOMIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTH F€OMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPJMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATUSAMHU: TpaQuUKA TPUTOHOMETPUUECKHUX
byHKIINH];

NPUMEHSITh (YHKIUM 11 MOJACIMPOBAHUS M HCCICIOBAHUS pPEaTbHBIX
ITPOIIECCOB.

Havasa MmaTeMaTH4eCcKOro aHajmn3a:

MCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIAEAOBAaHMS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAOOJbIIIEe U HAMMEHbIIIee 3HAUCHUST (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOW3BOAHYIO I HAXOXKJICHUS HAWIYYIIEro PpEIICHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMATIbHO-3KOHOMHUUYECKUX, 3a7a4ax, A ONPEACIICHUS
CKOPOCTH U YCKOPEHHS TMpoIiecca, 3a1aHHOT0 (hopmystoit wim rpadukom;



CBOOOZHO OMNEepUpOBaTh TMOHATUSMHU: MEPBOOOpa3Has, OMpeeIEHHBIHN
UHTETpall, HAXOJIUTh IEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIHMA W BBIYUCIATDH
uHTerpai no gopmyne Herorona-JleliOuua;

HaXOAMTH IJIOUIA/IN TUIOCKUX PUTYp U OOBEMBI TEJI C IIOMOILBIO HHTErpaa;

UMETh IPEACTaBICHUE O MaTEeMaTHYECKOM MOJEIMPOBAHMM Ha IIPUMEpE
cocraBieHus TuHepeHIaTbHBIX YPaBHEHHI;

pemaTh NPUKIAAHBIE 3aJa4Hd, B TOM YHUCIE COLMAJIBbHO-3KOHOMHUYECKOTO U
(u3MYECKOro XapakTepa, CpeAcTBaMU MaTeMaTHUECKOTIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB M TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaknsie — IpakTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimoHanabHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu v rpaduku. CreneHHas QyHKIUS C 12 1
L[EJIbIM TIOKa3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTEEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckas GpyHKIuUS. 18 1
Jlorapudmudeckue ypaBHeHUS
6 TpuroHomerprdecKkue BbIpaKEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH M IPOTPECCUN 10
HenpepsiBable pynkuuu. [IpouszBoanas 20
9 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m MPOrpaMMbl Bcero Konrpoabnpie  Ipakriieckue odpa3oBaTebHbIE
padoThI padoTsI pecypesr
1 HccnenoBanue GyHKIIHIA C ITOMOIIIBEO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas u MHTETpAI 12 1
3 I'paduku TpUrOHOMETPHUYECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WppanuoHaibHbIe, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABCHCTBA
KomriekcHbie rcia 10
HarypanbHble u niensle yucna 10
CHCTEeMBI pallMOHAILHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YPaBHEHUHU
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne arTa udposbie
n/n Tewma ypoxa Bcero Kontpoaeusie — Ipakruteckue II/I[?»y‘leHI/ISI :)lﬁl()l;I;OBaTeanue
padoThI padoThI pecypenr
1 MHOK€eCTBO, Oneparuy Hal 1
MHOKECTBAMHU U X CBOMCTBA
2 Juarpammsl Dlinepa-BenHa 1
[IpuMeHeHne TeopeTHKo-
3 MHOKECTBEHHOTO arapara JJisi peIICHUs 1
3a71a4
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECSATUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOINUECKHE TPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB ISt 1
pElIeHUs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
petieHust MPUKIAIHBIX 33a4
8 JleficTBUTeNIbHBIEC YKCIIa. PalioHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepamuu ¢ 1

I[GﬁCTBHTGHBHLIMH qucJjiaMu




10

Mopyinp JEMCTBUTEIBHOTO YHUCIIA U €ro
CBOMCTBA

11

12

13

[IpubnuxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUM

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JpOoOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJI€Ha HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pewienue cucreM IMHENHBIX YPABHEHUN

18

19

Pelienue cucrtem JIMHEHHBIX YpPaBHEHUN

Marpuua cucTeMsl JINHEWHBIX YPAaBHEHUM.

Omnpenenurens MaTpuLpl 2x2, ero
TE€OMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUHUCIICHHE €r0 3HAUeHUs

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

Pemenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenne mpukiaaHbIx 337124 ¢ ITOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

24

KonTtponsHas pabdora: "Pannonanbuble
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENUHBIX ypaBHEHUN"

25

OyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHkuumit

26

27

I'paduk dpyHkunu. DnemeHTapHbIe
npeobpazoBanus rpadukoB QyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

28

UeErHble 1 HEUETHDBIE (PYHKITUH.
[lepnoauueckue Gpynkunu. [Tpomexyrku
MOHOTOHHOCTH (DYHKIIUU

29

MakcumMyMbl 1 MUHUMYMBI ()YHKITAH.
HauOoinsee 1 HanMeHbllIee 3HAUYCHNE
(GYHKIIMHY Ha TPOMEXKYTKE

30

JluneliHast, KBagpaTU4Has U JpOOHO-
nuHenHas QyHKIIT

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MoCTpoeHue rpauKoB ATUX QYHKITUH

33 Crenens c 1eNIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens C 1esbIM NIOKa3areneM. buaom
HeroTona
Crenennast GyHKIUS C HATYPaJTbHBIM H

35 LeJIBIM IMoKaszareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbHnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HATYpaJIbHOM
CTETIeHH U €ro CBOMCTBA

38 ApudmeTnueckniit KOpeHb HaTypaIbHOU
CTETICHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIEPIKANINX CTCIICHH W KOPHH

40 [IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHU,
COJIeprKalNX CTENCHH U KOPHH

41 [IpeoOpa3zoBaHms YUCITOBBIX BHIPAKCHUH,
COJIep>KaIINX CTENCHH U KOPHH
HppannonaibHbie ypaBHeHHS. OCHOBHBIC

42 METO/Ibl PEIICHUSI UPPALUTOHATIBHBIX
ypaBHEHUH
Uppannonansueie ypaBaeHus. OCHOBHBIC

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUH




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHHS UPPaAIlMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
UPPALMOHATIBLHBIX YPABHEHUM

46 PaBHOCHIIBHBIE TEPEXObI B pEILICHUH
UppalMOHATIBHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
UPPALMOHATILHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM I1OKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu

50 Kak (DyHKIIMHU OOpaTHOMW CTENEHH ¢
HaTypaJbHbBIM ITOKa3aTelleM
KonTponbhnas pabora: "CBoiicTa u

o1 rpaduk KOpHs N-0i1 cTEeneHu.
WppannonanbHble ypaBHeHUA"

59 CreneHb ¢ palMOHAJIHBIM IIOKA3aTeIeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
e€ CBOICTBA

54 CremneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk




Ucnonb3oBanue rpaduka GyHKIUN A5

56 . 1
pelieHus: ypaBHEHU I
57 Ncnonb3oBanue rpaduka GyHKIUN 115 1
peuieHusl ypaBHEHU I
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
58 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
ypaBHEHUU
[TokazarenbHbie ypaBHEeHUsA. OCHOBHbBIE
59 METO/IbI PEIICHUS TOKa3aTENbHbBIX 1
yYpaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
y
60 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
yYpaBHEHUU
61 KonTponbnas pabora: "[lokazarenbHas 1
kuus. IlokasarenbHble ypaBHeHHS"
YH y
62 Jlorapudm umncna. CoiicTBa jgorapudpma 1
63 Jlorapudwm uncna. CBoicTBa jJorapudpma 1
64 Jlorapudwm yucna. CoiicTa norapugpma 1
ECATUYHBIC W HATypaIbHBIC JIOTAPUPMBI
65 V! 1
66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapU(PMbI 1
67 [IpeoOpazoBanue BBIpaKEHUH, 1
CoJIeprKalIuX Joraprudmbl
68 [IpeoOpa3zoBanue BBIpaKEHUH, 1
CoJIepXKaIIuX JorapudMbl
69 [IpeoOpazoBanue BEIpaKEHUH, 1
coJiepKaIUX JOTapr(pMbI
70 Jlorapudmuueckas GhyHKIMs, €€ CBOKWCTBA 1

u rpaduk




Jlorapudmuueckas pyHKIus, € CBOHCTBA

71
u rpadux

7 Hcnons3oBanue rpaduka QyHKIMH 115
peuieHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN IS
pelieHus: ypaBHEeHU I
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX yPaBHEHUIH
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jgorapu(pMUUECKUX ypaBHEHHH

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHM
Kontponbnas padoTa:

79 "Jlorapupmuueckas ¢yHKIUA.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHTEHC M KOTAaHTEHC
YHCIIOBOTO apryMEHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

YHCIIOBOTO apryMeHTa




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 olpezieeHue TPUTOHOMETPUYECKHUX
(yHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OIpeEIEHNE TPUTOHOMETPUUECKHUX
(GYHKIIMI YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybl

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUMN

o1 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAXKEHUI

92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUI

94 Pewienne TpUroHOMETpUYECKUX
ypaBHEHU I

95 Pewienne TpUroHOMETpUYECKUX

ypaBHEHU U




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHUU

97 Pemienne TpuroHOMETpUYECKUX
ypaBHEHU U

08 Pemenuie TpUroHOMeTpHUUECKUX
YpaBHEHUN

99 Pemenne TpuroHOMeTpUYECKUX
YpaBHEHUU

100 Pemrenne TpuroHOMETpUYECKUX
ypaBHEHUH
KonTtponpHas padora:

101 "TpUTroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocitienoBaTeTbHOCTH, CLIOCOOBI 3aaHHS

102 nocJyenoBareabHocTel. Meroz
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 MOCJIeI0BATEIbHOCTH. VicToprs aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomerpuueckas nporpeccust

106 beckoneuHno yObIBaroIIasi reoMmeTpruaecKas
nporpeccust

107 Cymma 6ecKOHEYHO yOBbIBarOIIeH
TEOMETPHUECKOHN MPOTPECCHH

108 JIMHENHBIN U SKCIOHEHIIUATIBHBIN POCT.

Hucno e. DopMmyiia CI0KHBIX IPOLEHTOB




JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLEHTOB
Hcnonp3oBanue nporpeccuu uist

110 peueHus peallbHbIX 3a7a4 IPUKIIATHOTO
Xapakrepa

111 KonrtpomnbHas pabora:
"ITocenoBarenbHOCTH U Mporpeccun”

112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKoOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTton MHTEPBAJIOB ISl pELIECHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX
GbyHKIMH 15 perenust 3a1a4

120 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenue, reOMETPUIECKUI CMBICI

MIPOU3BOAHOM




Omnpenenenue, GU3NUECKUN CMBICIT

123 N 1
MIPOU3BOTHON

124 YpaBHeHHE KacaTeabHOU K rpaduky 1
GyHKITUN

125 YpaBHeHHE KacaTeIbHOU K rpaduKy 1
byHKIIIN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

128 [IpousBoiHAS CyMMBI, POU3BEACHHSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

129 [IpousBoiHAS CyMMBI, POU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [IpousBoiHAs CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IeHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpeHnue, 060061IeHNE, 1
cucreMaru3alus 3Hanuit: "Oykuun"

134 Hrorosas koHTpOabHas paboTa

135 Hrorosast KoHTpoJIbHASA paboTa

136 [ToBTOpEHwUE, 0606H1€H1116, 1
CUCTeMaTH3alusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

KoanuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoTbI

IpakTnyeckue
padoThbI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHenne npou3BOIHON K
UCCIIEIOBaHMIO (DYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaWMEHBIIIETO 3HAYECHUS HENIPEPBIBHOU

(GyHKIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTpE3Ke

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAaYEeHUs HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAaYEeHUS HEMTPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

[IprmeHeHre mporu3BOIHOMN ISt
HAXO0JK/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 3a/1adax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpagukoM

16

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUSA CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION HITH

rpagpukoM

17 Kommozumus ¢pyHKIui

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomerpuueckue oOpa3sl ypaBHEHUI Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPAMHATHOM IIOCKOCTH

9 Konrtponsnas pabdora: "VccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHasi, 0CHOBHOE CBOWCTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IIEMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
UHTErpaia

97 Brruncnenue onpeneia€HHOro nHTerpana
no ¢opmyne Hetorona-Jleitbuuma

28 Brruucnenue onpenenéHHoro HHTerpana
o ¢popmyne Hrrorona-JleitOuuia

29 IIpuMeHenue uHTETpana s

HAXOKJCHHUS TUIOIAACH TNIOCKUX (UTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Ten

31 [Tpumeps! pemennii mudepeHraTbHbIX
ypaBHEHU U

39 [Tpumeps pemienuit AudpepeHnnaIbHbIX
yYpaBHEHUHU
MartemaTtnueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
TuddepeHIMaIbHbIX ypaBHEHUH

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu

36 Tpuronomerpuyeckue GyHKINHU, UX
CBOIiCcTBa U TrpaduKu

37 Tpuronomerpudeckune GyHKINU, HX
cBOIcTBa U rpaduKu

38 Tpuronomerpudeckue GyHKLINHU, UX
CBOMCTBA U Tpaduku

39 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

41 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Penienne TpUroHOMeTpHUUECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienne TpUroHOMeTpHUUECKUX
HEPaBEHCTB
KonTtponsHas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 aorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IBI PEIICHHS
Jorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UPpPaLOHATILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UPPaLMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHAIHLHBIX HEPABEHCTB
61 I'paduaeckne METOIBI peIeHHS
UppaIMOHATFHBIX YPaBHEHUN
62 I'paduueckue MeTo bl pereHus
UppalMOHATIBHBIX YpaBHEHUN
63 ['paduueckue METO B! pelIeHUs
NIOKa3aTeJbHBIX YPaBHEHNUH
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLICHUS
JOrapupMHUUECKUX ypaBHEHUI
66 I'panaeckue METOBI peLIeHus
Jorapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTOIbI peLIeHUS

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeTOBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHU U

70

71

72

I'paduueckue MeTObI perIeHus
MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTtponbhas pabora:
"HppauuoHanbHble, TOKa3aTeIbHbIE U
JorapupmMHUEcKue HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75

76

Apudmernueckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH
Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJICKCHBIX YHCelT Ha
KOOPJAMHATHOM IIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCEI Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenenu
U3 KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oit ctenenun
U3 KOMIUIEKCHOTO YHCIIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTponbnas pabora: "KominekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u 1ensie yncna

85 [IpumeHeHne MPU3HAKOB AETUMOCTH
IEJTBIX YUCEeIT

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
HENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix ancen: HOJ[ m HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCEI: OCTATKH [0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
LEJIbIX YUCEeI: OCTATKH [0 MOIYJIIO
[IpumeHeHre MPU3HAKOB AETUMOCTH

91 [EJBIX YUCEIl: anropuT™ EBKnma s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema ¥ COBOKYITHOCTb YPaBHEHHII.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CIIEZICTBUS

OCHOBHBIE MCTOJbI PCIICHHUA CUCTEM H

COBOKYITHOCTEW palliOHaIbHBIX
yYpaBHEHUHU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
YpaBHEHUNU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIecKux
yYpaBHEHUN

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cuCcTeM K pEIEeHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IUYHbBIX 00JaCTe HayKH U peallbHOM
JKU3HU, UHTEPIIPETALUs NIOJIyYEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbIX 00JaCTe HayKH U pealibHOI
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

104

Kontponbnas pabota: "Cuctemsr
palMoHATEHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanmonanpHble CUCTEMBI C TApaMeTpaMu

108

WppannonanbHble ypaBHEHNUS,
HEPABEHCTBA ¢ TapaMeTPAMHU

109

HppanuonalibHbIe CUCTEMBI C
napameTpamu

110

[TokazarenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckre ypaBHeHUs,
HEpaBEHCTBA C MTapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpuroHomeTpudecKue ypaBHEHHUs C
rapameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmeTpamu

TpuroHoMeTpuveckue CUCTEMBI C
napameTpamu

117

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJENIEeN peaTbHbIX
CUTyalMi C MOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJEJIEH pealbHbIX
CUTYalHi C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJEJIEH pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

KonTtponbHas pabdora: "3anaun ¢
napamerpamu"

121

[ToBTOpeHnue, 06001ICHNE,
cucTemMarusanus 3HaHuil: "YpasHenus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEHME, 0000IIECHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

[ToBTOpEeHHE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, o6odIIEHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumeHeHue"

[ToBTOpeHnue, 060061ICHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenwue, 0600IIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
u €€ npumMeHeHue"

130

[ToBTOpenwue, 0600IIECHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

[ToBTOpenue, 06001IEHNE,
cucremaTtusanus 3Hanuil: "OyHkuun"

132

[ToBTOpeHnue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTtusanus 3Hanuii: "Oynkuun"

134 Hroroas koHTpoabHAs paboTa

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpeHwMeE, 0606LueH1/vIe, 1
cHUCTeMaTU3alUsl 3HAHHUI

BILIEE KOJJMYECTBO YACOB IT
OBII] (0) CTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






	Рассмотрено педагогическим советом        Приложение к основной  образовательной                             протокол № 1 от 30.08.2023                           программе среднего  общего образования  Утверждена приказом от 30.08.2023 №45   утвержден...

		2023-10-20T16:46:21+0300
	АНОО "СОСНОВОБОРСКАЯ ЧАСТНАЯ ШКОЛА"
	Я являюсь автором этого документа




