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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpoOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HauvajdaM MaTeMaTHYECKOIO aHajlu3a JIEKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHanuza», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE cO/EpKATEIBbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra M TOCTENEHHO HAaChIIasgChb HOBBIMU TeMaMHM M paszzienamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM almaparoM, y HHX I[OCIelI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKast ~ JuHHUA  «Yucia W BBIYMCICHUS»  3aBEpIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTb C MaTeMaTn4YecCKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIICIIU(PUUSCKUE 3aaull M OIlePAIUU: JCIICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  pAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, [OKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TaKxXe BBIpa)KeHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIBb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM AaHAJIM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipum
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEKIY Pa3IMYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTMUTUYECKON, Tpadudeckoii M cloBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHHs «Hauana mMaTeMaTHuecKOTro aHaln3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4JarolInMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmpoueccoB. JlaHHas coziepxaTeinbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAXKEHHS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHHUA, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
10 KUIIACC

Yuciia 1 BLIYUCICHUSA



Pannonanbhble uncna. OOBIKHOBEHHbBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I peIIeHUs TPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalyoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaTbHON CTEIIEHH U €r0 CBOICTBA.

CreneHb ¢ palMOHANBHBIM TOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapugm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapU(MBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U IPOOHO-PAIIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorounessl OT OJHOM IEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ rensimu kodddunnuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHH.

Uppanuonaneuple  ypaBHEHUS. (OCHOBHBIE METOAbl  PELIEHMS] HPPALUOHAIBHBIX
YpPaBHEHUU.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BRIpAKECHUHN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapudpmuueckne ypaBHeHus. (OCHOBHBIE METOABI pPEIHICHUS JOTrapuhMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKIAIHBIX 337]a4 ¢ OMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrne nmocTpoeHHON
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpeAETUTENEH.

[TocTtpoeHne MaTeEMaTHYECKUX MOJENEH PEabHOM CUTyalluH C TMOMOINBIO YPAaBHEHHMH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K DPELICHUI0 MAaTEMAaTHYECKHX 3a7ad U
3a/1a4 U3 pa3InyHbIX 00JIaCTe HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPaQUKH

OyHKIus, crnocodbl 3anaHus QyHkiuu. B3anMuHo obOpatHble (yHKimu. Kommosuiums
¢ynkuuit. ['paduk pynkuun. JnemeHTapHble peodpa3zoBaHus TpaguKoB (HyHKIMA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMU. HanOomnbiiee u HauMeHbIIee
3Ha4YeHUs (QYHKIIUU Ha IPOMEKYTKE.



Jluneiinas, kBagpaTU4IHas U IPOOHO-IMHEHHAS QYHKIIMK. DJIEMEHTaPHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPaPHKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiictBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMHU OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypAaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YHUCJIOBOI'O ApPryMEHTA.

OYHKIMOHATHHBIC 3aBUCHIMOCTH B PEATBHBIX MPOIECCax U SBICHUSAX. [ paduKu peabHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4yecKkoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTol MaTeMaTH4eCKOn
MHAYKIUU. MOHOTOHHBIE M OrpPaHUYEHHBIE MOCIENOBATEIbHOCTH. VICTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHedHO — yObIBarorias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH IeOMETPHUECKON MPOTrPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpecCuu Il peLIeHUs PEAIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH M uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTopas npousBojHbie GpyHKIUHU. OnpeneraecHue, TeoMeTpUIeCKUil 1 (pU3NIeCcKuit
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIMH.

[TpousBoaHbie dneMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, IPOU3BEICHHS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Dilnepa—BeHHa.
[IpuMeHeHrne TeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAaHMS PEaJbHBIX MPOLECCOB U
SIBJICHHM, TIPY PEIICHUH 3a/1a4 U3 IPYTUX yUYEOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucjia ¥ BBIYUCIEHHSA

Harypanbable u wnenble uucna. [IpuMeHeHHE NPU3HAKOB JIEIMMOCTH LENbIX YHUCel,
HaubonbpIMi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB ITO MOJYJIIO, aliropuT™Ma EBKITMAA 115 perieHus 3a1a4 B [EJTbIX YHCIax.

KommiekcHple uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3ammcu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdYecKrue onepalnnun ¢ KOMIUIEKCHBIMU uuciamMu. M3o00paxenue
KOMIIJIEKCHBIX YMCeJl Ha KOOpAUHATHOH 1uiockocTH. @opmyrna Myaspa. Kopuu n-oit ctenenu u3
KOMIUIEKCHOTO uYucna. [IpruMeHeHWe KOMIUIEKCHBIX 4YHCeN Ui pelieHus (QU3WYECKHX |
TE€OMETPUYCCKUX 3a/1aY.

YpaBHeHUsS M HEPABEHCTBA



CucremMa u COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
ciencTBUsl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOIIbI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  pPAallMOHAIbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHOM JKW3HU, HHTEPIPETALus MOTyYeHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpadpuKu

I'padux xommnozuuuu QyHKuil. ['eomerpuueckue oOpas3sl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. I'paduueckue MeTOAbI
peueHus 3a/1a4 ¢ napaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre POU3BOIHOM K UCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYULIEr0 PEUICHHs B IPHUKIAIHBIX
3ajjayax, A ONpEeJeNieHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHoro Gopmynoi wuiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beryucienue onpenenéHHoro uHTerpaia
no popmyne HeroTona-Jleli6Huma.

[IpumeHeHrne wWHTErpana Uil HAXOXKJACHUS IUIOWAAed IJIOCKUX @uryp u 00bEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHEHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINaTbHBIX YPABHEHUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIEeCTBa, MpeJICTaBlI€HHE O MaTeMAaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa



(BBIOOPBI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJCHCTBOBATH C COLMAILHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW ILIKOJIbI, WCMIOJIb30BAHUE 3THUX JIOCTHXKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KCHUN HAyKH W JESATEIbHOCTHIO Y4EHOrO, OCO3HAHHUE JIMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOMYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYeCKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe30omacHOro 0o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEXKUM 3aHITHI U OTAbIXA, peryisipHas (pusnveckas akTHUBHOCTb ),
($U3UYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIBHOM JIEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIO0JIO0UsS, UHTEPEC K pa3udHbIM cepam
npoecCHOHANBHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HECHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSHWE MPHUPOTHOM U COITMAIBHOM CpeIbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPY’KAaIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIEH CPe/Ibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cdepbl
YEJIOBEUECKOW NESITeNIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUITU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA M MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue geiicTBUA:



BBISIBJISITH M XapaKTepU30BaTh CYHIECTBEHHbIE MPHU3HAKW MaTeMaTHYEeCKHX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUIeHHA U
CPaBHEHHUSI, KpUTEPUU TPOBOJAMMOIO aHAIIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, MpeuiaraTb KPUTEPUU JUISl  BBISIBICHUSA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKICHUU (IpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboliee MOAXOMANIMA € Y4ETOM CAMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEeUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpOBATh THUINOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYITUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOTO
HaOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/bTaTOB, BHIBOJAOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH Je(UIUTHI HHPOPMAILINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIst
pelIeHus 3aa4H;

BbIOUpaTh MHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3MYHBIX BHJIOB U  (QopMm
IpeJICTaBICHMUS;

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUyYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHMBAaTh HAJIE&KHOCTh MHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYITMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCHpI/IHI/IMaTB nu q)OpMy.]'II/IPOBaTB CY)KHeHI/Iﬂ B COOTBCTCTBHH C yCJ'IOBI/IHMI/I n LeiIaMnu
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$[ B yCTHBIX U IIUCBMCHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAY peHICHHs 3aJayd, KOMMEHTHUPOBATh TOTyYCHHBIN
pe3ynbTarT;



B XO7ie OOCYXIICHMsI 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI, TPOOIEMBI,
peLHaCMOI\/'I 3aa4y, BBICKA3bIBATb HMJACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJISITL CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU (popMe HOpMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHS,

NPEICTaBIIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHHMs, IMPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad4 [pPE3CHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(DOPMALIUK.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEHICHWH 33/1a4H, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ysbTaTa IEIM M YCIOBHUSM, OOBSICHITH MPUYHHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHSI Pe3yJIbTaTOB JESTEIbHOCTH, HAXOAWTh OMHMOKY, IaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHNH y4eOHBIX 3ahay, NPUHAMATh LEJNb COBMECTHOH JeSTENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacmpenensaTh BUABI padOT, HOrOBapUBATHCS, OOCYKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JIEHUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3ynbTaThl O OTAENIBbHBIM TeMaM pabouell mporpammsl yuyeOHOro Kypca «AinreOpa W Hayana
MaTeMaTHYECKOT0 aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIOHAIBHOE YHCIIO0, OECKOHEYHAs! TIEPUOIIIECKast
IpoOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTEIHHBIX
quCcel, MOJYJb I€HCTBUTEIBHOTO YHCIIA,

IPUMEHSATH IpOOU U MPOLEHTHI I PeLCHHsI PUKIAIHBIX 3314 U3 Pa3IMYHbIX OTpaciieit
3HAHWH U peasbHOM )KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, TPaBHJIA OKPYIJICHUsS, MPHUKHIKY W OLEHKY
pe3ysbTaTa BHIYUCICHUH];



CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C IEJIbIM II0Ka3aTelIeM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PElIeHHs NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH IIOHATHEM: CTENEHb C pallMOHAIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, OECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUIMHU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YUCIOBOI0 apIyMEHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IM4YHbIE METOJbl PELICHUS PAlMOHATIBHBIX U IPOOHO-PAlMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais pemenus 3anad;

CBOOOZHO ONepUpoBaTb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeseNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Jyuisg BBIYUCICHUS €ro 3HAUY€HUsl, IPUMEHATh ONPEAEIUTENH Ul PeleHHs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C MOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTarT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHIMU JAJIs IPeoOpa30BaHMs BEIPAXKEHUM;

BBIMOJHATh NPEOOpa3oBaHMUsST YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  NpeoOpazoBaHMs  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOZAHO  OMEpUPOBaTh  MOHATUSIMM:  HUppalMOHAJIbHBIE,  IOKa3aTelbHbIE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO OINEpPUPOBAaTh TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTSl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA 110 YCIOBHIO 3aJadM, MCCIEJOBATh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBHIIOJHSITH AJIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: OOJIACTH ONPEICNCHUS U MHOXKECTBO 3HAUYEHUH
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEpPUPOBATH MOHATHAMM: YETHbIE M HEYETHBIC (DYHKIMM, NEPUOJUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokasaresueM, rpaQuk CTENeHHON (YHKLUMU C HaTypaJbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHS N-0M CTETEeHH KaK (PYHKIIUN 0OpaTHOM CTENEHU C HaTypaJlbHbIM IIOKA3aTeIeM;

ONEepPHUPOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYHKIHUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U IrpaMKH, UCIIOIB30BaTh UX I'paUKH ISl pEIIeHHs YpaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLIUI YHCIOBOIO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHNH 3aJa4 U3 JPYTruX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (opMyrnaMu
3aBUCHUMOCTH MEXK]y BETMUMHAMY;

Havaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHUYecKas U IeoMeTpuYecKas Iporpeccus,
0eckoHeuHO yOBIBarOIIasi FTEOMETPHUYECKas MPOTPECCHsI, JTMHEHHBINA U KCIIOHEHIIMAIBHBIA POCT,
(dopMyia CII0XKHBIX IPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBATENBHOCTh, CHOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE [TOCIIEJ0BATEILHOCTH, TOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIIH;

CBOOOJTHO OTEPHPOBATH MOHATHEM: (PYHKIHMS, HENpEphIBHAs Ha OTpE3KEe, NPUMEHATH
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUAMHU: NepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIUMCIISATh MPOU3BOAHBIE CYMMBI, TNPOU3BEICHHS, YAaCTHOINO M KOMIIO3MIIMU JBYX
(GyHKIMH, 3HaTh IPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHuoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpalliy HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHO)KECTBEHHBIN armapar Jiisl ONMCaHUsl peajbHbIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEJeNieHHe, TeopeMa, YypaBHEHHE-CIeJICTBHE,
CBOMCTBO MaTeMaTH4YecKOoro oOO0bEeKTa, JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YpaBHEHUS U
HEpaBEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroImIuiCsl MOMYYHUT CIEAYIOIIME NpeIMETHbIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTUYECKOr0 aHATIN3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypallbHOE M 1I€JI0O€ YHUCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh IPU3HAKU AeaumocTy nensix yucen, HOA n HOK
HaATypaJIbHbIX YHMCEN JJIsl peleHus 3a7a4, MPUMEHATh alroput™ EBkinna;



CBOOOJIHO ONEPUPOBATh MOHITUEM OCTATKa 110 MOJYJIIO, 3alIUChIBATh HATYpaJIbHbIE YUCIIA
B PA3JTUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEpUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPeICTaBIIATh KOMIUIEKCHBIE YHCIA B alreOpandyeckoil 1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHE ONIEPALIUU C HUMH U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpPHUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATh OTOOP KOpHEH MpH pellIeHMH TPUTOHOMETPUYECKOIO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HEo0XoauMbIe (OPMYIIBI IS PEILICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMBI I CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PELIEHUSI CUCTEMBbl U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPPALUOHAJIbHbBIE, IOKa3aTeJbHblE, Jiorapu(MUUYEecCKue |
TPUTOHOMETPUUYECKHE YPAaBHEHUsSI U HEPABEHCTBA, CO/IEPIKallie MOAYIIM U ITapaMeTphl;

IPUMEHSATH TpaguUecKre METOIBI U PEIICHUsT YpaBHEHH  HEPABEHCTB, a TAKKE 3a/1ad
C IapaMeTpaMu;

MOJENIUPOBaTh peaJbHblE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBA M HX CHCTEMbl IO YCJIOBUIO 33JayH, HCCIEI0BaTb MOCTPOCHHBIE
MOJIENIN C MCIIOJIB30BAHMEM allliapaTa ajareOpbl, MHTEPIPETHPOBATH MOIYUYEHHBIN pe3ybTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKK KOMIO3ULMHU (DPYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMHU ABYX (DyHKIIMIA;

CTPOUTh TEOMETpUYECKHe o00pa3bl ypaBHEHWH W HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU 111 MOACTUPOBAHUS U CCIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCTIONIB30BaTh TPOM3BOJIHYIO JUISI HCCIENOBaHMSA (YHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaUMEHbIIIee 3HauUeHHUs (PYHKIIMHY HENPEepbIBHON Ha OTPE3KE;

UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXO0XIECHUS HAWIYUIIEero PEIIeHUs B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/adax, UL ONpEACTICHUS CKOPOCTH M YCKOPCHHS
npoiiecca, 3alaHHOro GopMyInoit Ui rpadukom;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeIeIEHHBIN HHTErpall, HAXOAUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mo ¢opmyne Hprorona-
JleliOnuna;

HaXOJUTh IJIOUIA/IU TIOCKUX QUTYp U 00BEMBI T€J ¢ IOMOIIBIO0 HHTErpaa;

UMETh MpPEJCTABICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAHMM Ha NpPUMEpPE COCTAaBIICHUS
nuddepeHIaTbHBIX YPaBHCHUH;

pemarh MpUKIaTHbIe 33aud, B TOM YHCIIE COIHAIhHO-DKOHOMHYECKOTO U (PH3HUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYEeCKOT0 aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
. IporpaMMBI Beero Kourposbubie IIpakruyeckue (uudposbie)
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIMS C 12 1
LIETIBIM TTOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuuecke BbIpaXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM
w/n HpOrpaMMBI Beero Konrpoabusie IIpakruueckue  (uuppoBbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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