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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «Anrebpa U Hayajga MAaTeMAaTHYECKOTO aHAIM3a» SIBIISETCA
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIONIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HayKH, KOTOpas (GOPMYIUPYET CBOH
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIUUA U PACCYXIaTh JEAYKTHUBHO, MCIIOIb30BaATh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xoxe u3ydyeHusi yuyeOHOro kypca «Ainredpa v Hayalla MaTeMaTH4YECKOrO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeH PEaIbHbIX CUTYaIluH,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TPUPOJEC, HAyKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENIBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crnenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaIHM3a JISKUT JACATETHHOCTHBIN TPUHITUI O0yUCHHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYECKUEe TuHuu: «Yucna



U BBIYUCIICHUS», «DyHKINU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHanusa», «MHoxkecTBa H JIoTWKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3YYalOTCSd Ha NPOTSKEHUH JBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYT JApyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMU U pasfenamu. JlaHHBbIN
y4eOHBIA KypC SIBISIETCSI HMHTETPATUBHBIM, TIIOCKOJBbKY OObequHsieT B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKUX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJEBAaIOT BcE Ooliee
HIMPOKUM MAaTEeMaTHUECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (hopMUpyeTcs u
COBEPILEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEabHON
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YUYCHUU y4eOHOTrO Kypca, JUIs
pELICHUs] CaMOCTOSITENLHO C(HOPMYINPOBAHHON MaTeMaTHYECKON 3a/lauu, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OPMHPOBAHHIO  HAaBBIKOB
palMOHAIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W OIepaluu: AeJeHHE Hallelo,
ONEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IEJbIX 4YHUCEI, OCOOble CBOMCTBA
paAIMOHAIBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE ONEPAINH, a TaKkKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronaps mocnenoBaTeabHOMY PACIIMPEHUIO Kpyra HCHOJNb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33734
bopmupyeTcss IpencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd M €€ poJid B
NOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIunust «YpaBHEHUS! U HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpamMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIlMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,



colepkamux mapaMerpsl. llomydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJbIINX U HAMMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKAIMX CTENEHU U JorapuMmbl. bmaronaps u3ydeHHIO anreOpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJIE PAaBEHCTB M HEPABEHCTB. AnreoOpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMU BEJMYMHAMH, KCCIIEIOBATh TMOJyUYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHHA, OMPEAeNsiTh WX HauOOJbIINE W HAWMEHbIINE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIy4lllee pPEIIEHUE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 33J1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKH B HayKe, TeXHHKEe U UcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONINXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
U TIpe[iaraloT Hambosiee YHUBEPCANbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ TPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIH30BaTh €TO JIJISi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW U CIEJOBaHHE OMpPEIACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYK/IEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM Kkypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUM  pEabHBIX  TMPAKTHYECKUX  3a7ad  OOydJaroIuecs  pPa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IMpoIlecce U3YUeHHs BCeX TeM Y4eOHOTo Kypca «AnreOpa u Hagyana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» orBoautTcsa 216 vaca: B 10 rpynme — 72 4daca (2 yaca B Henento), B 11
rpymie — 72 yaca (2 yaca B Heaeno), B 12 rpymre - 72 vaca (2 yaca B HEEIIO).



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJIeM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareabcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIUU, JAaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B PA3NIMYHBIX (POpMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4d, BEIOUPATh CIIOCOO pElIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapuBaThCs, OOCYXKIAaTh TMPOIECC M Ppe3ysbTaT padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 rpymnme oOydarOmIMiics MOJYYHUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpauKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaQuk KOpHs N-Od CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU Jorapupmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  UCCIEAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpaXXaTh (HOPMYyIaMH 3aBUCUMOCTU MEXy BEIMUYMHAMH.

K xonmy oOyuenuss B 11 rpynme oOyyaromuiicss MOJy4YUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Ainredpa 1 Hayajla MaTEMaTHYECKOTIO aHAJIN3a»:

Havana maTeMaTH4eCKOro aHaJIm3a:
CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOLasi TeOMETpUUecKas Iporpeccusi, TMHEHHBIN 1



HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

WCIIOJB30BaTh IPOIPECCUM JUISl PEUICHUs PEAJBbHBIX 3a4ad IIPUKIIATHOIO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCJIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUSI
IIOCJIEN0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHWUYEHHBIE I10CIEAOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHalau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKITUH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 7S pELICHUs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMU
JIBYX (DYHKIMH, 3HATh TPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIU;

UCIIOJIb30BaTh TF€OMETPUUYECKUI U (PU3MYECKUH CMBICT MPOU3BOJHOM IS
peuieHus 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU:  MHOXECTBO, OINEpaluyd  HaJ
MHOKECTBaAMU;

UCITIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOO/IHO OIEpUpPOBaTh IMOHATUSMU: OIpENeJIeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO OOBEKTA, T0KA3aTEIBCTBO, PABHOCHIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

Yucia ¥ BbIYHCICHHSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATypPaJbHbIX M LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JIEIUMOCTH
nenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen uis peleHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOIHO OMNEpUpoBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMIUJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHMCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMciia B anredpandecko u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



K xonmy oOyuenuss B 12 rpymnme oOydaromUiCs MOJYYUT CIEIYIOIINE
npeIMeTHbIe Pe3yabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpammbl yueOHOTO
Kypca «Anredpa 1 Hauana MaTeMAaTUYECKOTO aHaIU3ay:

YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEeJIbHBIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpPHEW IMpU pEUIeHHMH TPUTOHOMETPUYECKOIO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPABHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pewiarsb palOHAJIBHEIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAQXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOr0 aHAJIN3Aa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;



UCIOJIb30BaTh IMPOU3BOJHYIO Ui HAXOXKIEHUS HAWIydIlIero peuieHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKUX, 3aJayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocTaBiieHus U depeHInalIbHBIX YPaBHEHUI;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTHIECKOTO aHaJIN3a.



COAEPXKXAHUE OBYUEHUA
10 'PYIIIIA

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUI U PeaTbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneM. buHom HeroTtona. Hcnonp3oBanue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHu#. Onpenenurens MaTpULbl 2X2, €ro TIeOMETPUYECKHN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha TIPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJIbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

11 I'PYHITIA

Havana maTremMaTH4ecKoro aHajimsa

ITocienoBaTebHOCTH, CHOCOOBI 3amaHUsl IIOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocyenoBaTeabHOCTH. McTOpHs BO3HUKHOBEHMSI MATEMAaTHYECKOTO aHaliu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MIPOTrpeCCrr. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opMyna CI0KHBIX



npoLeHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3aaad
IIPUKJIATHOTO XapakKTepa.

HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMETPUIECKUn U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHbie  3neMeHTapHbIX  (QyHKiud.  [lpousBomHas  cyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHokecTBa M JTOTHKA

MHOk€eCTBO, OIepaluyu HaJ MHOXKECTBAMU M HUX CBOWMCTBa. [lnarpammbl
Olinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOYKECTBEHHOIO — ammapara  JUis
ONMCAHUs pPEaJbHBbIX IIPOLECCOB U ABJICHUM, IPU PELICHUU 3a1ad U3 IPYIUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

Yucaa v BIYMCICHUA

Harypanbnbie u nensle yucna. [IpumeHeHne Npu3HaKoB JIEIMMOCTH LIEIIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m Hammenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUI pelieHus (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

12 TPYIIIA

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YPaBHEHWW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTeJbHbIX W  JIOrapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYITHOCTEH palOHAJIBHBIX,
UPpALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE€ BO3HHUKAIOT IMPU PEIICHUU 33ad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuia HaxoxaeHus nepBooOpa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuaibHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 I'PYIIIIA

Ne

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

n/n NPOrpamMMbl
KonTposbHbie
Bcero
padoThI
MHOXecTBO JIeHICTBUTENBbHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U 18 1
HepaBeHCTBa. CHUCTEMBbI IMHEMHBIX
YpaBHEHUU
Oyukuuu U rpaduku. CreneHHas GyHKIUS 12 1
C LIeJIBIM ITOKa3aTesleM
Apudmernaeckuii KOpeHb N-0i CTENCHH. 14 1
HppaumonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHUS
Jlorapudmuueckast pyHKIUS. 15 1
Jlorapudmuueckue ypaBHEHHS
[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 3 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 79 7

I[TPOTPAMME




11 I'PYHIITIA

KoanuecTBO 4acoB

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n NPOrpamMMbl
KonTpoJbHbIE
Bcero
padoThI
1 TpUroHOMETpUYECKUE BBIPAXKEHUS U 99 1
YpaBHEHUS
ITocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepriBabie ¢pynkimu. [IpousBoanas 16
4 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO 10 1
MIPOU3BOIHOMN
5 ITepBooOpa3Hast 1 HHTETpa 10 1
6 [ToBTOpenue, 0600IICHNE, CHCTEMAaTH3AIUS 4 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 79 .
[TPOT'PAMME
12 TPYIIIA
DJIeKTpoHHbIe (LM (ppoBbIE)
KouunyecTBo 4yacoB o0pa3oBaTe/ibHbIE PeCYpPChI
Ne HanmenoBaHue pa3jeiioB 4 TeM
n/n NPOrpamMMbl
KoHTpoJbHbIe
Bcero
padoTbl
1 ['paduku TPUTOHOMETPUUECKUX (PYHKITH. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA




5 WppanuonanbHele, MOKa3aTebHbIC U 18
JOrapu(pMHUECKUEC HEPABEHCTBA

3 KommuiekcHbie unca

4 HarypasbHble U 1IeTbIe Yncia
CucreMbl palioHaIbHBIX, UPPALMOHATBEHBIX

5) NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 11
ypaBHEHUI

6 3ajauu ¢ mapameTpamu 10

7 HOBTOPGHI/IC, 00001IeHre, CUCTEMaTH3AIHS 9
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 72




Yder nporpaMMbl BOCIUTAHUSA

Tematuueckoe IUIaHUPOBaHHE YYEOHOTO Kypca «AJiredpa M Hadaja MaTeMAaTHYECKOro aHAJIM3a» COCTABJICHO C
ydyeToM pabodeld mporpaMMbl BocmHUTaHHUs. BocnurTaTenbHbBId NOTEHIMAN Y4yeOHOTO Kypca «AJrefpa H Havaia
MATeMaTH4YeCKOr0 aHAJIN3a» PEaln3yeTcs Yepe3 TOCTIKEHUE CIEIYIOUINX IIENeBbIX OPHECHTHPOB PE3YJIbTaTOB B BOCIIUTAHUH,
Pa3BUTUU JIMYHOCTU O0yUaAIOIIUXCS:

[{eneBble OpUEHTHUPHI PE3YJIBTATOB BOCIIUTAHUSA HA YPOBHE CPENHEr0 OOLIETO 00Opa30BaHH.

I'pask1aHCKOE BOCIIUTAHUE:

OCO3HAaHHO BI:Ipa)KaI-OIHI/Iﬁ CBOIO pOCCHﬁCK}’I-O IrpaxKIaHCKYIO IIPUHAIJICKHOCTD (HI[GHTH“IHOCTB) B IIOJIMKYJIBTYPHOM,

MHOI'OHalITMOHAaJIBHOM H MHOFOKOH(l)GCCI/IOHaJIBHOM pOCCHﬁCKOM 06HICCTBG, B MUPOBOM COO6IL[€CTB€;

CO3HAIOIIMK CBOE €AMHCTBO C HApOJIOM Poccuu Kak MCTOYHMKOM BJIACTH U CYOBEKTOM TBHICSYENIETHEW POCCUMCKOU
rOCyJIapCTBEHHOCTH, ¢ PoccuiickuM TocynapcTBOM, OTBETCTBEHHOCTh 3a €r0 pa3BUTHE B HACTOSILEM M OyaylieM Ha

OCHOBE HCTOPUYECKOT0 MPOCBEILEHUS, C(HOPMUPOBAHHOIO POCCHIICKOTO HAIMOHATBHOTO HCTOPUYECKOTO CO3HAHUS;

MPOSIBJISIIONINI TOTOBHOCTh K 3ammte PoOauHBI, CMOCOOHBIM apryMEHTHPOBAHHO OTCTaWBaTh CYBEPEHUTET H

JIOCTOMHCTBO Hapoaa Poccuu u Poccuiickoro rocyiapcta, COXpaHsTh U 3alIUIIATh UCTOPUYECKYIO MPABIY;

OpHCHTHpOBaHHBIfI Ha aKTHBHOC TPAXAAHCKOC YyYAaCTHC HAa OCHOBC YBAXKCHHUA 3aKOHA M IIPAaBOIIOpALKa, IPaB U

cBO0O/ corpaxkaH;



OCO3HAaHHO M JEATEIbHO BBIPAKAIOIINWKA HENPHUITHE JTHO00W AMCKPUMUHALMU 1O COLMAIBHBIM, HALIMOHAJIbHBIM,
PacOBBIM, PEJIUTMO3HBIM IPU3HAKAM, IPOSBICHUM JKCTPEMHU3MA, TEPPOPHU3MA, KOPPYILHH, AHTUTOCYIAPCTBEHHOMU

JIeSITCIIbHOCTH;

O6JI3,Z{&IOHIPII>1 OIIBITOM Fpa)KI[aHCKOI\(JI coraJIbHO 3HAYUMOM ACATCIIBHOCTU (B YUYCHUYCCKOM CaMOYIIPaBJICHUH,

BOHOHTépCKOM ABHIKCHHUH, 9KOJIOTHYCCKHUX, BOCHHO-IIATPHOTHYCCKUX U IPYIHUC 06’I)€,Z[I/IH€HI/I}IX, AKIINAX, nporpaMMax).
HanI/IOTI/I‘-IGCKOG BOCIITUTAHHC:

BBIPAKAIOIIMI CBOK HAIHMOHAJIBHYIO, STHUYECKYIO MPUHAIJICKHOCTh, MPUBEPKEHHOCTh K POJHOW KYJIBTYpE,

J1000BB K CBOEMY HApOJy;

CO3HAIOIIMN NPUYACTHOCTh K MHOTOHAIMOHaJIbHOMY Hapony Poccuiickoint ®denepannu, Poccuiickomy OteuecTBy,

POCCHUICKYIO KYJbTYPHYIO HIEHTUYHOCTb;

IIPOSIBJISIFOIIMMI AEATENBHOE HEHHOCTHOE OTHOLICHUE K UCTOPUUYECKOMY U KYJIIbTYPHOMY HACJIEIUIO CBOErO U APYTUX

HapooB Poccun, Tpagunusam, rpa3iHuKaM, MaMsITHUKaM HapOJ0B, MPOKUBAIOIIMX B POAHOM cTpaHe — Poccuu;

HpOHBJ’IHIOH.[HfI YBAXCHNC K COOTCUCCTBCHHHMKAM, IIPOXKHBAIOIIHUM 34 pY6C)KOM, HOI[I[Cp)KI/IBaIOH_[I/Iﬁ HUX IIpaBa,

3alIUTY UX UHTEPECOB B COXPAHEHUHU POCCUMCKOMN KYJIBTYPHOU UAEHTUYHOCTH.

,HYXOBHO-HpaBCTBeHHOe BOCIITMTAHHC:



HpOfIBJ’IﬂIOH_[I/Iﬁ IMPUBCPKCHHOCTDb TPAJAUIUMOHHBIM AYXOBHO-HPABCTBCHHBLIM LICHHOCTAM, KYJIBTYPC HAPOAOB Poccun

C y‘IéTOM MHUPOBO33PCHYCCKOI0, HAMUMOHAJIBbHOI'O, KOH(I)GCCHOH&JILHOI‘O CaMOOIIPCACIICHUA

JNEUCTBYIOIIMN U OLICHUBAIOIIMN CBOE MOBEACHUE U MOCTYIIKH, ITOBEICHUE U MOCTYIKH APYIUX JIIOAEH C MO3ULUN
TPaJAMLMOHHBIX POCCUHCKUX JYXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEH M HOPM C OCO3HAaHUEM IIOCJIEACTBUI ITOCTYIIKOB,
NEATENIBHO BBIPAKAIOLIUN HENPUIATHE AHTUTYMAHHBIX W ACOLMAIBHBIX IOCTYIIKOB, ITOBEICHHMs, IPOTUBOPEYALINX ITUM

OCHHOCTIM,

MPOSIBJISIIOLIUN YBAKEHHE K KU3HHU U JIOCTOMHCTBY Ka)KJIOIO YEJIOBEKa, CBOOOJE MHUPOBO33PEHUYECKOr0 BHIOOpA U
CaMOOIIPEACIICHUA, K IPEACTABUTEIAM PA3INYHBIX dTHUYECKUX TPYII, PEIUruid HapoAoB Poccuu, X HAalMOHAIBHOMY

AOCTOMHCTBY H PCIMIHO3HBIM YYBCTBaAM C y‘léTOM CO6JHO,IICHI/IH KOHCTUTYLIMOHHBIX IIpaB U CBO6OI[ BCCX I'paKaaH;

MMOHMMAIOLIMKA U JIESITENBHO BBIPAXKAIOIMIMN LIEHHOCTh MEXHALMOHAJIBHOIO, MEXPEIUTHO3HOTO COTJIACHS JIFOJIEH,
HapoaoB B Poccuu, crocOOHBIM BECTHM AMAIOr € JIIOJBMHM Pa3HbIX HAIMOHAIBHOCTEH, OTHOLIEHUS K PEIUrud U

pGHI/IFI/IOSHOﬁ MNPUHAIJIC)KHOCTHU, HAXOJAUTDH O6H_II/Ie eI U COTPYAHUYATD AJId UX JOCTHIKCHUA,

OPUEHTHUPOBAHHBIN HA CO3JAHUE YCTOMYUBOW CEMBbH Ha OCHOBE POCCUUCKHUX TPAAULIMOHHBIX CEMEHHBIX LIEHHOCTEH,
MOHMMAaHMsl Opaka KakK COr3a MYKYMHBI U KCHIIMHBI ISl CO3JaHUsI CEMbH, POXKICHHUS M BOCIUTAHUS B CEMbE JIETEH,

HCTIPpUATHA HACUIINA B CCMbE, YXO/Jid OT pOI[HTCJ'IBCKOfI OTBCTCTBCHHOCTH,



oOnanaromuit cOPMUPOBAHHBIMHU TPEJCTABICHUSAMUA O IIEHHOCTH W 3HAYEHHUH B OTEUECTBEHHONM M MHUPOBOIA
KYJBTYpE SI3BIKOB M JIUTEpaTypbl HaponoB Poccum, NEMOHCTPUPYIOMNNA YCTOMYMBBIA MHTEPEC K YTEHUIO KaK CPEICTBY

ITIO3HAHUSA OTEYECTBEHHOW U MUPOBOU TyXOBHOU KYJIBTYPHI.
DcTeTHYecKOe BOCIIUTAHUE:

BBIpﬂ)KaIOHII/II\/'I IMIOHUMAHHUC HTCHHOCTH OTCYCCTBCHHOIO MW MHPOBOIO HCKYCCTBA, pOCCHﬁCKOFO H MHPOBOI'O

XYAOKCCTBCHHOI'O HACJICINA,

HpOSIBJ'I?IIOH_[I/Iﬁ BOCIIPUUMYHNBOCTL K pPasHbIM BHJaM HCKYCCTBA, ITOHHMMAHHUC OMOIMOHAJIBHOTO BOSI[GﬁCTBHH

HCKYCCTBA, CT'0 BJIMAHUSA HAa ITIOBCACHHC JIIOI[@IZ, YMGI-OIIII/Iﬁ KPUTHYCCKH OLICHUBATD 3TO BIMAHHUC,

HpOSIBJ'I)IIOH_[I/Iﬁ IIOHHMMAaHHUC XYI[O)I(GCTBeHHOfI KYJbTYPBl KaK CpCACTBAa KOMMYHHUKAIIMKM W CAMOBBIPAXKCHHSA B

COBPEMEHHOM OOIIECTBE, 3HAYEHUS HPABCTBEHHBIX HOPM, IICHHOCTEH, TPAAUIINI B UCKYCCTBE;

OPUEHTUPOBAHHBIA HA OCO3HAHHOE TBOPUECKOE CAaMOBBIPAXKEHUE, PEATU3AUI0 TBOPUECKUX CIIOCOOHOCTEN B pa3HbIX
BUJIAX MCKYCCTBAa C YYETOM POCCHUMCKMX TPAAULMOHHBIX IOYXOBHBIX M HPABCTBEHHBIX ILIEHHOCTEM, HA ACTETUYECKOE

00yCTpONCTBO COOCTBEHHOTO OBITA.
dwusnveckoe BocuTaHue, GOPMUPOBAHNE KYJIBTYPHI 3J0POBbS W YMOIMOHAIBHOTO OJ1aronoyJusi:

HOHI/IMaIOHH/Iﬁ )51 BBIpa)Ka}OH_[I/Iﬁ B HpaKTquCKOﬁ ACATCIIBHOCTH LCHHOCTb JXHW3HH, 3J0POBbSA H 6630HaCHOCTI/I,

3HA4YCHUC JIMYHBIX YCI/IJ]I/Iﬁ B COXpaHCHHU N YKPCIIJICHUH CBOCTO 310POBbA U 3J0POBbS APYIrUX H}Oﬂeﬁ;



COOIOAIOMNN TpaBUjia JUYHOW W OOIIECTBEHHOW OE30MacHOCTH, B TOM 4YHCIEe O€30MacHOTO TIOBEICHUS B

UH(OPMAIMOHHOU CpeJIe;

BBIPXKAIOUINI HAa MPaKTUKE YCTAHOBKY Ha 3JI0POBBIM 00pa3 >KWM3HM (30pOBOE MHUTAHUE, COONIOJCHUE THUTHEHBI,
PEXKUM 3aHSATUN U OTABIXA, PETYISIPHYIO (U3UYECKYI0 aKTUBHOCTH), CTpEMJICHHE K (PU3NYECKOMY COBEPIIIEHCTBOBAHMUIO,

COOJIIOAAIOMUA U MTpoNaraHuPYIONIUH O€301TaCHBIN U 3JJ0POBBIN 00pa3 KU3HMU;

MPOSIBIIAIONIUN CO3HATEIbHOE U OOOCHOBAHHOE HEMPUSATHUE BPEAHBIX MPUBBIUEK (KYpEHHUs, yHOTPEOICHUS aTKOTOJIs,
HapKOTUKOB, JIIOOBIX (DOPM 3aBUCUMOCTEN), TECTPYKTUBHOTO MOBEJCHUS B OOIIECTBE U HUPPOBOIl cpelie, TOHUMAHUE UX

Bpcaa IJisd CI)I/I3I/I‘-ICCKOFO H IICUXHUYCCKOI'O 310POBbA,

IIGMOHCTpI/Ipy}OH_[I/Iﬁ HaBBIKH pe(bHeKCI/II/I CBOCT'O COCTOSAHMA ((1)I/I3I/ILICCKOFO, OMOIIMOHAJBHOI'O, HCI/IXOJIOFI/I‘-IGCKOFO),
COCTOSIHUA OPYIux HIOHGﬁ C TOYKH 3pPCHUA 6€3OHaCHOCTI/I, CO3HATCIIbHOI'0 YIpaBJICHUA CBOMM OMOIHWOHAJIbHBIM

COCTOSIHHEM;

pa3BHBaIOLHI/Iﬁ CIIOCOOHOCTH aIanTupoOBaThCA K CTPCCCOBBIM CUTyaAllUsIM B O6H_ICHI/II/I, B Pa3HbIX KOJUICKTHBAX, K

MEHSIOIMIMMCS YCIOBUSAM (COLMAIBHBIM, HTH(OPMALIMOHHBIM, IPUPOIHBIM).
TpynoBoe BocIUTaHUE:

YBa)KaIOHII/Iﬁ TPYA, PC3YJbTAThl TPyAd, TPYAOBBIC U HpO(bCCCI/IOHaJ'H)HBIe JOCTHXKCHHSA CBOUX 3CMJIISIKOB, MX BKJIA/ B

pa3sBUTHUC CBOCT'O IMOCCIICHUA, Kpasd, CTPAaHbI, TPYIOBBIC TOCTUKCHUA pOCCHﬁCKOFO Hapoda,



MPOSIBIISIONINN CIIOCOOHOCTh K TBOPYECKOMY CO3MAATEIBHOMY COIMANBHO 3HAYMMOMY TPYAY B JOCTYIHBIX IO
BO3PACTY COLIMAIBHO-TPYAOBBIX POJIAX, B TOM YMCIE NMPEAIPUHUMATEIBCKON IESITENBHOCTH B YCIOBHUSAX CAMO3aHITOCTH

WJIA HAEMHOTO TPYa;

YYacTBYIOIIMHA B COLIMAJIbHO 3HAYMMOW TPYIOBOM JEATENIBHOCTH Pa3HOro BHJA B CEMbE, 00IIe00pa30oBaTEIbHON
OpraHu3alllK, CBOE MECTHOCTH, B TOM YHCJIE OIUIAYMBAEMOM TPYJI€ B KAHUKYJSIPHBIE MEPUOBI, C YYETOM COOIOAEHUS

3aKoHOJIaTenbCcTBa Poccurickont denepanuu;

BBIPAXAIOIIMI OCO3HAHHYI0 TOTOBHOCTh K TMOJYYEHHUIO MPO(ECCHOHATBLHOTO OOpa3oBaHUsA, K HEMPEPHIBHOMY

00pa30BaHMIO B TEUEHHE KU3HU KaK YCIOBHIO YCHEIIHON MPO(ECCHOHATBHON U O0IIECTBEHHOM 1€ATEIbHOCTH;

MOHUMAIONUHN CHeU(PUKY TPYAOBOU JACSITEIBHOCTH, PErYJIUPOBAHUS TPYIOBBIX OTHOIIEHUN, caMOOOpa30BaHUS U
npo¢eCCUOHAILHONW CaMOMOATOTOBKHM B MH(OPMAIIMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIM YYUTHCS U

TPYJIUTHCA B COBPEMEHHOM OOIIECTBE;

OpUEHTHUPOBAHHBIM Ha OCO3HAHHBIN BBHIOOpP Ccepbl TPYIOBOH, MPOPECCHOHAIBHON NEATEIbHOCTH B POCCUKUCKOM

00111eCTBE C YUETOM JIMYHBIX JKM3HEHHBIX TJIaHOB, TOTPEOHOCTEM CBOEH CeMbH, OOIIECTRA.
DKOJIOTMYE€CKOE BOCIIUTAHHE:

I[eMOHCTpI/Ip}IIOHII/Iﬁ B IIOBCACHHUU C(bOpMHpOBaHHOCTI) 9KOJIOTHUYECKOM KYJBTYPBI Ha OCHOBC ITOHUMAHUS BJIUSHUA
COIMAIIBHO-3KOHOMHYCCKUX IMPOICCCOB Ha MMPHUPOAY, B TOM YHCJIC HA rJ100aJILHOM YPOBHE, OTBETCTBCHHOCTEL 3a ﬂCﬁCTBHH

B IPUPOJIHON CpEAE;



BBIpa}KaI-OHII/Iﬁ ACATCIbHOC HCIIPUATUC HCﬁCTBHﬁ, IMPUHOCAIINUX BPCA IIPUPOIC,

MPUMEHSIOIINNA 3HAHUS €CTECTBEHHBIX U COLMAJIBHBIX HAYK JJI1 Pa3yMHOTr0, O€peXIIMBOrO MPUPOIONOIb30BAHMS B

OBITYy, 00IIIECTBEHHOM MPOCTPAHCTBE;

AMCIOIMA W Pa3BUBAIOIIMKA OMBIT SKOJOTHMYECKH HaIPaBICHHOW, NTPHPOAOOXPAHHOH, pecypcocOeperaromeit

NEeSATEIbHOCTH, YYaCTBYIOIIMM B €ro NPUOOPETEHUH IPYTUMU JTHOJbMU.
[{eHHOCTH HAYYHOT'O IMO3HAHUA:

ACATCIBHO BI)Ipa)KaIOHlI/Iﬁ IMTO3HABATCJIbHBIC NMHTCPCCHI B PA3HBIX IIPCAMCTHBIX o0acTIX ¢ y‘IéTOM CBOHX HMHTCPCCOB,

CIIOCOOHOCTEH, JOCTHIKCHMI;

oOnagarouMii MpeaCTaBICHUEM O COBPEMEHHOM HAay4YHOW KapTUHE MHUpPA, IOCTHXKEHHMSIX HAyKd W TEXHUKH,
apryMEHTUPOBAHHO BBIPAKAIOMIMKM MMOHUMAHWE 3HAYEHUS HAYKU B KU3HH POCCHICKOrO OOIIECTBa, 0OECIEYEHUH €ro

6C3OHaCHOCTI/I, r'yMaHUTAapHOM, COUAJIBHO-O9KOHOMHWYCCKOM PAa3BUTHHU POCCI/II/I;

JEMOHCTPUPYIOIINI HABBIKM KPUTHYECKOTO MBIINUICHHS, OMpPEAENICHUs JOCTOBEPHON HaydHOW HHGOpMAIMHA U

KPUTUKHU aHTUHAYYHBIX IIPEIACTABIICHUN;

Pa3BUBAIOIIUNA U PUMEHSIOIINI HABBIKM HAOJIIOCHU S, HAKOTUICHUSI U CUCTeMaTh3aluu (akTOB, OCMBICIICHHS OMbITA B
€CTECTBEHHO-HAYYHOW ¥ TYMaHUTApHON 00JACTSAX MO3HAHUS, UCCIICIOBATEIHCKOMN TSI TEIILHOCTH.



