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AHHOTAIIUSA K PABOYEX ITIPOTPAMME YYEBHOI'O KYPCA «AJITEBPA M
HAYAJIA MATEMATHYECKOI'O AHAJIM3A. YIJIYBJIEHHBIN YPOBEHb»

Pabouast mporpamma yueOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAJIH3a.
VYranyGneHHbI ypoBEeHb» (Hasee — pabouast mporpaMma) paszpaboTaHa B COOTBETCTBUHU CO
cienyromel opuIraIbHON TPABOBOW HH(POPMAIIHEH:

— ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep)aeHUU
denepanbpHO 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIIEro 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamu u HopMmamu  CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TpeOOBaHMS K 0OecreueHni0 0e30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpeabl 0OUTaHUS», YTBEPKICHHBIMH MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHU3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa WU O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP)KICHHBIMU IIOCTAHOBJIEHHEM [TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— [Inanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOIO Kypca;
— Conepxanue yueOHOTO Kypca,

— TemaTnueckoe miiaHUpPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToil pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma yueOHOTro Kypca «AureOpa M Hadalsa MaTeMaTHYECKOTO aHAJIH3a»
yrayosieHHbIN ypoBHS st ooydaronuxcst 10-11 kmaccoB paspaborana B coorBercTBru ¢ PI'OC
COO, @OIl COO, c¢ yuéroM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMM, MPEIBIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIMKA POCCHICKOro oOpa3oBaHus. Peammzarus
IpOoTrpaMMbl 00ECIIEYMBAET OBJIQJCHUE KIIOUYEBBIMH KOMIIETCHLUSMH, COCTABISIOIIMMU OCHOBY
JUIE  CaMOpa3BUTHS W  HEMPEPBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ MO3HABATEIHHOTO PA3BUTHUS INYHOCTH O0YYAIOIIUXCAL.

VYueOHblll Kypc «Anredpa W Havajla MAaTEMaTHYECKOTO aHAIIW3a» SIBIACTCS OJHHUM U3
HanOoJsiee 3HAUYUMMBIX B IPOrpaMMe CpeaHero oomero oOpa3oBaHMA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00€CIIEYNBACT HHCTPYMECHTAIBHYIO 0a3y /Ul U3y4EHHsI BCEX €CTECTBEHHO-HAYIHBIX
KYpPCOB, a ¢ IPYroil CTOPOHBI, POPMHUPYET JTOTUIECKOE U a0CTPAKTHOE MBIIIICHUE 00YUarOIIIXCsl
Ha YypOBHE, HEOOXOAMMOM Il OCBOCHHUS WH(POPMATHKH, OOIIECCTBO3HAHUS, HWCTOPHH,
CIIOBECHOCTH M JAPYrHMX IUCHMIUIMH. B paMkax maHHOro yueOHOro Kypca oOyuaromiuecs
OBJIA/ICBAIOT YHUBEPCATBHBIM SI3IKOM COBPEMEHHOH HAayKH, KOTOpas (OpMYJIHpPYET CBOU
JOCTIKEHUS] B MAaTEMaTU4YeCKOH Gopme.

VY4eOHbIi Kypc anreOpsl U HaYall MAaTEMaTHYECKOTO aHAN3a 3aKJIaIbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMUH, OMOJIOTHUH, TOHUMAHUS OCHOBHBIX TEHICHIIUH
pa3BUTHS SKOHOMHUKH M OOIIECTBCHHOH XH3HH, TO3BOJSICT OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJb30BaTh WX IS JalbHEUIIErO
00pa30oBaHUs M B MIOBCEIHEBHOW XHU3HH. B TO ke BpeMs oBlajieHue aOCTPAKTHBIMU U JIOTHYECKA
CTPOTUMH KOHCTPYKIMSAMHU anreOpbl 1 MaTeMaTUYeCKOro aHajln3a Pa3BUBACT YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTHHHOCTB, TOKA3bIBATh YTBEPIKICHHS C TIOMOIIBIO HHTYKIIHA
U PacCyX/aTh ACAYKTUBHO, MCIIOIb30BaTh 0000IICHNE U KOHKPETHU3AIMI0, a0CTparupoBaHue u
aHaJIOTHIO, (OPMHUPYET KpEeaTHBHOE U KPUTUIECCKOE MBIIIIICHHUE.

B xome m3yuenus yueOHOro Kypca «Anrebpa M Hadaja MaTEeMAaTHYECKOTO aHAJIH3a»
oOyJaromuecs: TONy4aloT HOBBIM ONBIT pEIICHUS TNPUKIATHBIX 3alad, CaMOCTOSTEIHLHOTO
IOCTPOCHHUS MAaTeMaTHYECKUX MOJEIEH pealbHbIX CHTyallUd, MHTEPIPETALHH IOJTyYEHHBIX
pEIIeHMH, 3HAKOMSATCSI ¢ MIPUMEPAMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSMH U UX aBTOPaMHU.

VY4eOHbIil Kypc 0071afiaeT 3HAYUTEIHFHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydeOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUS, TakK W dYepe3 crnenuduky ydeOHOH  AesITeNbHOCTH, TpeOyromei
IPOJOJDKUTEIBHON  KOHIGHTpPAllMM  BHUMAHUS, CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN pe3yIbTarT.

B ocHoBe Meromuku oOydeHus: anreOpe W HayallaM MaTEMaTHYeCKOr'o aHalu3a JICKUT
NeSITeTbHOCTHBIN TPHHIUT 00Y4eHUSI.

B ctpykrype yueOHOrO Kypca «Anredpa 1 Hauana MaTeMaTHYECKOTO aHAJIN3a» BBIJEIICHBI
CIIEAYIONINE COACPIKATEIBHO-METOJMUECKUEe JTHHUN: «Yucina W BBIYHCICHUS», «DYHKIUU U
rpadukny, «YpaBHEeHHUS U HepaBeHCTBay, «Hauana MaTeMaTHueckoro aHaan3a, «MHOXKECTBa U
Joruka». Bce OCHOBHBIE COZIepIKAaTEIIbHO-METOJMUECKUE JTMHUN H3Y9Ial0TCs Ha IPOTSDKEHHUH JIBYX
JeT 00y4eHUs! Ha YPOBHE CPEIHEro o0miero oopa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT Apyra u
MIOCTETICHHO HACHIAsCh HOBBIMA TE€MaMH W paszienamu. [laHHBIH y4eOHBIH Kypc SIBISETCS
UHTETPAaTUBHBIM, MOCKOJBbKY OOBEIMHSET B cebe colepKaHWe HECKOIBKHMX MaTeMaTHYeCKUX
JMCIATUTMH, TaKUX KaK anre0pa, TPUrOHOMETPHsI, MaTeMaTHYECKU aHaIH3, TEOPHSI MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro kak oOydaroluecs OBIaJeBaIlOT BcE Ooiee
NIMPOKMM  MaTEeMaTWYeCKHM  aIlmapaTtoM, Yy HHX [OCJeIoBaTelbHO (opMupyercs u
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMaTUYECKYIO0 MOJIEb PEeAIbHOM CUTYalluu, IPUMEHSTh



3HaHUS, TOJYYEHHBIE MpPH M3YYCHUH Y4EeOHOTO Kypca, JUISl PpEIICHUS CaMOCTOSTEIBHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a71a4M, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.

CopepxarenpHO-METONMYECKass JIMHUA  «Yucina W BBIYUCICHHS»  3aBEpIIacT
dbopMupOBaHHE HABBIKOB HCIOJIb30BAaHUS JEHCTBUTENBHBIX UYHCEN, KOTOpOe OBbLIO HAvyaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemnero oOiero oopa3oBaHus 0codoe
BHUMaHue yzaensieTcss (OopMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIOIIHUX B
ce0sl MCTIONIb30BaHUE PA3NIUYHBIX (HOPM 3alMCH YHUCIIA, YMEHHUE JeNIaTh MPUKHUIKY, BBITIOIHSTH
npUOIMKEHHBIE BRIYMCIICHUS, OLIEHUBATh YHCIOBBIE BHIPAKEHHU, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYAIONIUMCS MHOXECTBA HATYPAJIbHBIX, IENIBIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHOECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIIU(pUUECKUE 3a7audl U ONEepaLnu: JeJICHHE
HAIeJIO, OINEpUpPOBaHME OCTaTKaMH Ha MHOXKECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
paIMOHATIFHBIX M HUPPAIMOHATBLHBIX YHCEN, apuQMETHUECKUE OIepaliy, a TaKKe W3BIICUCHHE
KOpDHS ~ HAaTypaJbHOW CTENEeHM Ha MHOXKECTBE KOMIUIEKCHBIX 4yucenl. braromaps
MIOCJIEI0BATEIbHOMY PACIIMPEHUIO Kpyra CIOIb3yEeMBbIX YHCEI U 3HAKOMCTBY € BO3MO>KHOCTSMU
UX MPUMEHEHMs JUIsl pPelleHUs pPa3IMyHBbIX 3a7a4 (OpMHUpPYETCsl MPEACTaBIECHHUE O €IUHCTBE
MaTeMaTHKHd KaKk HayKd MU e€ pOJIM B IOCTPOCHUM MOJENel peallbHOr0 MHUpa, LIMPOKO
HCIIONIB3YIOTCSI 0000ITICHNE U KOHKPETHU3aITHsI.

Jluans «YpaBHEHUS U HEPABEHCTBA» peaju3yeTcs Ha MPOTSKEHUH BCEro OOy4eHUs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxaoMm paszeine I[Iporpammsl
IPEIYCMOTPEHO peIIeHUE COOTBETCTBYIOUIMX 3ajad. B pe3ynbrare oOyyaromuecs: OBIIaI€BAIOT
pPa3IUYHBIMU  METOJAMHU  DPELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
norapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHH, HEPABEHCTB M CHCTEM, a TaKXKe 3aad,
colepkaiiux mnapamerpsl. [lomydyeHHbIE yMEHHSI IIUPOKO HMCHOJIB3YIOTCS MPU HMCCIEIOBAHUN
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOMN, MIPH PEUICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUi QyHkuuu. JlaHHas copepxarenbHasi JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHUE YMEHHUH BBIIOJIHATH PAcUYEThl MO (GopMynaM, MpeodpazoBaHUs
palMOHATILHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)Ke BBIPAKECHHI,
colepkalx creneHd u Jorapudmel. braromaps u3yueHuro anreOpanyeckoro Martepuana
IMPOUCXOIUT JalibHEHIlee pa3BUTHE AJTOPUTMHUYECKOrO U aOCTPaKTHOTO  MBILIUICHUS
oOydaromuxcs, GOpMHUPYIOTCSI HAaBBIKUA ACTYKTUBHBIX PACCYXIEHUH, pabOThl C CUMBOJIHHBIMU
dbopMamu, peacTaBIeHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PaBEHCTB M HEPAaBEHCTB.
Anrebpa npemaraet 3QGeKTUBHBIE HHCTPYMEHTBI TSI PEIICHUS TPAKTUIECKUX H €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HayKH.

ConepxarenbHo-MeToandecKas JUHUSA «DyHKIMUA U TpaQUKH» TECHO IMEPEIIeTaeTCs C
JIPYTMMHU JTUHUSIMH y4e€OHOT0 Kypca, TOCKOJIbKY B KAKOM-TO CMbICIIE 33Ja€T MOCIJIEJ0BATEIbHOCTD
u3ydeHus: Marepuana. l3yueHue CTENEeHHOM, TMOKa3aTeIbHOM, JorapuMUUECKO U
TPUTOHOMETPUUECKUX (QYHKLUHN, UX CBOUCTB U IpaHUKOB, UCTIOIb30BaHUE QYHKIIHI AJIs pelieHus
3a[a4 U3 APYrux y4eOHBIX MPEAMETOB U PEaIbHOM KU3HH TECHO CBSI3aHO KaK C MaTeMaTUYECKUM
aQHAJIM30M, TaK U C pelIeHeM ypaBHEHU U HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE YeNnseTcs
(GhOpMUPOBAHUIO YMEHHUS BBIPAXKATH (DOPMYIIaMU 3aBUCUMOCTH MEX]TY Pa3THUHBIMH BETHUYNHAMH,
UCCJIEIOBATh MOJY4YEeHHbIE (YHKIHH, CTPOUTh UX Tpaduku. MaTepuan 3Toi comepkareiabHOU
JMHUH HAllEJICH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJISIFOIIMX BRIPAXKATh 3aBUCHMOCTH MEKIY
BETMYMHAMU B Pa3IMYHON (popMe: aHAIUTHYECKOH, rpadudeckoil U cioBecHOU. Ero m3yuenue
CIOCOOCTBYET PAa3BUTHIO AITOPUTMHYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3aIH, HUCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHasi JuHus «Hauana MaTeMaTHUeCKOrO aHAIIM3a» TMO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX O0y4aronumcs,
TaK KaK y HHUX MOSBISETCS BOZMOKHOCTh CTPOUTH TPaUKU CIOKHBIX (DYHKIUN, ONPEaENITh UX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIUUCIATH IUIOMAAN GUTyp U 0ObEMBI Tell, HAXOAUTH



CKOPOCTH U YCKOpeHHsI TmpolieccoB. JlaHHas coaepkaTelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MO>KHOCTH ITOCTPOSHHSI MAaTEMaTHUECKUX MOJENIEH peallbHbIX CUTYaI|i, TO3BOJISIET HAXOAUTh
HAWIy4Illee pEIICHHWE B MPUKIAJAHBIX, B TOM YHCJIE COIUATBHO-DKOHOMUYECKHX, 3a/1adax.
3HAaKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHalMu3a CIHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(hOopMaTbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHMI pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIONIMXCS Pe3y/IbTaTax, MOJYYCHHBIX B XOJE Pa3BUTHs MAaTEMaTHKH KaK HAyKH, W 00 HX
aBTOpax.

CopepxarenpHO-MeTOnMYecKas nuHUS «MHOXKECTBA W JIOTHKa» BKJIIOYAaeT B ceOs
9JIEMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YeCKOM JIOTUKH. TeopeTHKo-MHOKECTBEHHBIE
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTeMaTHKU W Tpeaiaralor Hawmboee
YHUBEpPCATIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKU W €€ MPUIIOKEHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMAaTUYECKHUE TUCIIUTUIMHBI M X MPWIOKEHUS B euHoe 1enoe. [lostomy
BaXXHO JIaTh BO3MOXXHOCTH OOy4arolmeMycs TIOHUMaTh TEOPETHKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOM MaTEeMAaTHKH U UCTIOJIL30BATh €T0 JIJISl BEIPAXKEHUS CBOMX MBICIICH. J[pyriuM BaxKHBIM
IPU3HAKOM MAaTeMaTUKH KaK HayKd CIeQyeT TMpPU3HATh CBOMCTBEHHYIO €W CTPOrocTh
000CHOBaHUI U CIIEJIOBAHHUE OTPECIIEHHBIM MTPaBUIIAM MTOCTPOCHHUS IOKA3aTEIbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOl JIOTUKHU CHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKIEHHUS HAa OCHOBE JIOTUYECKUX MPABUII,
dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHOM Kypce «Anredpa 1 Hauana MaTeMaTHIeCKOro aHAITN3ay IPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOr0 MOJEIUPOBaHUs, KOTOpbhIE MPHU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHHS MOJIETICH peallbHbIX CHTYaIUi, UCCIETOBAHMS dTUX MOJIENIEH C MOMOIIBIO
anmapara aiareOpbl U MaTeMaTUYecKOro aHalu3a, MHTEPIPETAalUud MOIYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHusi BIUICTEHBI B KXKIBIA W3 Pa3[elioB MPOrPaMMBI, IMOCKOJBKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCs JUIsl pelIeHUs NpUKIagHbIX 3aaad. [Ipu pemenuun
pEeANTbHBIX MPAKTUYECKUX 33724 00yJaroIuecs pa3BUBAIOT HAOIIOIaTEIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTHUIO, 0000IIaTh U KOHKPETU3UPOBATH
npobiemy. JlearenpHOCTh MO (OPMHPOBAHMIO HABHIKOB pEIICHUS TMPUKIAJAHBIX 3a7ad
OpraHM3yercss B IIpollecce HU3YYEHHsS BCeX TeM Yy4yeOHOro Kypca «Anredpa W Hayana
MaTEeMAaTHYECKOTO aHAITN3ay.

Ha nzyuenue yuebHoro kypca «Anredpa v Hauana MaTeMaTUYECKOTO aHAIN3a» OTBOAUTCS
340 yaca: B 10 kiacce — 170 vacoB (5 yacoB B Heento), B 11 knacce — 170 yacoB (5 yacoB B
HEJIEIIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A. YTJIYBJEHHBINA
YPOBEHDb»

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCcKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMKU OOYYaloIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4YJIEHa POCCHUICKOro OOIIECTBA, MPEICTABIEHHE O MaTEMAaTUYECKMX OCHOBax
(YHKIMOHUPOBAHUSL PA3MUYHBIX CTPYKTYp, SBICHHMH, NpOIENyp TIpakJaHCKOro oOImiecTBa
(BBIOOPBI, OIPOCHI M APYroe), yMEHHE B3aUMOAECHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUNMCKOM Ipa)1aHCKOM MACHTUYHOCTH, YBAXKECHUS K IPOLUIOMY U
HACTOALIEMY POCCHUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHHCKHX



MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ATUX IOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  poccUiicKOoro Haponaa, c(pOpMHpPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, THUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUUYECKUM IMTPUMEHEHUEM
JOCTHKEHUI HAyKH W JAESITEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE  OTHOILIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyX ACHUH, BOCHPHUUMYHBOCTH K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCNIMTAHUSA:

c(hOpMUPOBAHHOCTH YMEHHSI IPUMEHSATH MATEMAaTUICCKUE 3HAHUSI B HHTEPECAX 3JI0POBOTO
u 0e3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (pu3uveckas akTHBHOCTb ),
¢buznyecKoe COBEPILICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTH TPYAOII00US, HHTEPEC K Pa3IMuHbIM chepam
po(hecCHOHANTLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M e€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccnrt W peamn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAINPaBJICHHOCTH;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhI, TMOHUMAHHE BIHUSHUS COIHAIHHO-
SKOHOMMYECKHUX TPOILIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHUE
II00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUSHTAIIHS HA TPUMEHEHNE MaTEMaTHIeCKIX
3HAHUU JIJIS pelieHus 3a/1a4 B 00J1aCTH OKpY’Karollel cpe/ibl, INIAaHUPOBaHKE OCTYIKOB U OLEHKU
MX BO3MOXKHBIX IOCIIEICTBUI JJIs1 OKPYKAIOLIEH CpEIbl;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTHKH, MOHMMAHUE MaTeMaTU4YecKoW HaykHu Kak chepsl
YEJIOBEUECKOM NESITeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAUMMOCTHU ISl PA3BUTHS LIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTH4YeCKOU KyJIbTYypOl KaK CpPelICTBOM MO3HAHMS MHPa,
TOTOBHOCTb OCYHIECTBJISITh IPOECKTHYIO U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHAUBUAYAIbHO U
B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
NOHATUHM, OTHOWICHMHA MEXAY TMOHATUAMH, (OpPMYTUpOBATH ONpEACTCHUS  MOHATHH,
yCTaHaBIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALUKU, OCHOBaHUSA IJs 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYIUPOBATH U IPEOOpPa3OBBIBATh CYKICHUS: YTBEpAUTEIbHBIE U
OTpULATCIIbHBIC, CINHUYHBIC, HACTHBIC 1 O6H_II/IG, YCJIOBHBIC;

BBISIBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHsS B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX )41 YTBCPIKIACHUAX, npeajaraTtb KpUTCpUHn JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;



ACJIaTh BBIBOJALI C HMCIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

MNpOBOAUTL CAMOCTOATCIIBHO JOKA3aTCIIbLCTBA MATCMATHUYCCKUX YTBep)KI[CHI/Iﬁ (HpHMBIG n
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MNPUMEPhl U KOHTPIPHUMEPHI,
O6OCHOBBIBaTb COGCTBGHHBIG CYKACHUA U BBIBOJBI,

BBIOMpATh CMoco0 pemieHus ydeOHOW 3amaun (CpaBHUBATH HECKOJBKO BapHaHTOB
peuIcHu, BI:I6I/IpaTI> HaH60nee HO,Z[XOI[?IH_II/II‘/JI C yLIéTOM CaMOCTOATCIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3soBble ucciieqoBare/ibCKie JeHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUSL, OPMYINPOBATH
BOTIPOCHI, (UKCUPYIOIINE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMUpPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

NpoBOAUTL CAMOCTOATCIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCJICAOBAHUC 11O
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OOBEeKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENTbHO (OPMYIIMPOBATH 0OOOIIEHUS U BBIBOABI [0 pe3yjIbTaTaM MPOBEAEHHOTO
H3.6JIIOI[€HI/ISI, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTL IMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI];

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, a TAK)KE BBIIBUTATH MPEATIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIOBUSX.

Padorta ¢ undopmanmeii:

BBISIBJIATH A€(PUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETa HA BOIIPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIW3UPOBATh,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATH HMH(POPMALMIO pPA3JIMYHBIX BHIOB U  (Qopm
MpeJICTaBICHMUS,

CTPpYKTYpUpOBaTh  HMH(pOpMAIMIO, TPEACTaBIsATh €€ B  pa3iuyHbIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLIEHUBATh HAAEKHOCTH HMH(OpPMAIMM [0 CAMOCTOATENBHO C(HOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe TeiiCTBUS

OO0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSAMHU H IEISIMU
oO0IIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M NHCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PEIICHHs 33/1a41, KOMMEHTHPOBATh ITOJIYyYEHHBIN PE3yIbTaT;

B X0Jie 00CYX/IEHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/1aeMOW TE€MBI, POOJIEMBI,
pemiaeMoii 3a/1auu, BHICKA3bIBATh HJICH, HAIICIICHHBIE HA MOWCK PEIICHUs, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB AMANOra, OOHapyKHMBaTh Pa3inyhe M CXOJICTBO
HO3UIHI, B KOPPEKTHOU opme pOpMyIHpPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEJCTABIATh PE3YIbTaThl PELICHUS 33/1a4M, SKCIIEPHUMEHTA, UCCIEIOBaHMS, MPOEKTa,
CaMOCTOSATENIFHO BEIONPATh (hOPMAT BBICTYIUICHUS C YUETOM 3a7ad MPE3eHTAINH 1 0COOCHHOCTEH
ayJIUTOpPUH.

PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuszaumus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUsS 3a/Ja4yd, BBHIOUpaATh CHOCOO pemieHUs ¢ y4EToM
UMEIOUINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pPEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:



BJIaJICTh HaBbIKAMH [TO3HABATEIBHON pedieKCUn KaKk OCO3HAHHS COBEPIIAEMBIX JIeHCTBUIA
U MBICIUTENIBHBIX IPOLIECCOB, HX PpE3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOM 3a/1auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEUIEHUU 3a/la4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTH>KEHUS UM HEAOCTHKEHUSI pe3yIbTaTOB EATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHAWBUAYAIbHOW PabOTHl IpU
peleHnuy y4eOHBIX 3ahay, IHPUHUMAaTh LElNb COBMECTHOH JI€ATENbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpenenarTbh BHIbI paboT, JOrOBapHBAThCs, OOCYXIATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYNIOBBIX (opMmax paboThl (00CYXIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» 1 UHBIE), BBIIOJIHATH CBOKO YAaCTh pA0OTHI M KOOPAUHUPOBATh CBOU AECHCTBUS C IPYTUMHU
YJIeHaMM KOMaHIbl, OIICHMBATh KAaueCTBO CBOETO BKJIaZa B OOWIUI MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjaacce oOydaronIuiicss MOMYYUT CICAYIOIMIHUE MPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasia
MaTEMaTUYECKOr0 aHAIIN3an:

Yucna v BBIYUCTICHUSA:

cBOOO/IHO ONEPUPOBAThH MOHATHUAMU: PAIIIOHATBHOE YHUCII0, OECKOHEYHAs TIepUoANYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JEHCTBUTEIBHBIX
YUCel, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSATH APOOU U TPOLIEHTHI 7Sl pELICHUS PUKIIaIHBIX 3a]a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U peabHOU KU3HU,

IPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, MPaBUIIA OKPYIJICHHS, MPUKUAKY M OLEHKY
pe3yabpTaTa BEIYUCICHHUIT;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTENEHb C IENbIM I10Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YHCEN MJSl pelIeHMs] MPaKTUYeCKUX 3ajaady U
IIPEJICTaBICHUS JaHHBIX;

cBOOO/IHO ONIEPUPOBAThH MOHATHEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOI CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTETIEHB C PAllMOHAIBHBIM IT0Ka3aTENIEM;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: JIOTapudM 4YHUCIA, NECATHUYHbIE U HaTypalbHbIE
J0TapuQMBbl;

cBOOO/IHO OMNEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC UYHCIOBOTO
apryMeHTa;

ONEPUPOBATh MOHATUSAMHU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YACIOBOTO apryMEHTA.

YpaBHeHUs M HEpaBEeHCTBA:

cBOOOJHO  ONepUpoBaTh  MOHATHUSIMHU:  TOXKIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUSI U YPAaBHEHUS-CIIEJICTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3MYHbIE METOJbl PEHICHHs] PAlUOHAIBHBIX U JIPOOHO-PALIMOHANBHBIX
YPaBHEHUM, IPUMEHATH METOJl UHTEPBAJIOB JUIsl PEIIEHNs] HEPAaBEHCTB;

cBOOO/IHO OIEPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHON MEepeMEHHOW, MHOTOWIEH C
HEeNBIMU K03 (DUITMEeHTaMH, KOPHU MHOTOUWIEHA, IPUMEHSTh JAEJICHHE MHOTOWIEHA Ha MHOTOWICH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemienus 3aaay;



CBOOOJTHO ONEpUpOBaTh TMOHATHAMM: CHCTEMa JIMHEHHBIX YypaBHEHUWH, Marpwua,
OnpeAenTeNb, MaTpullbl 2 X 2 U €ro TeOMETPUYECKHl CMBICH, HCMHOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSTh ONPEIEIUTENN AJIs PEIICHUs
CHCTEMBl JIMHEHHBIX YpaBHEHHH, MOJEIMPOBATh peallbHbIE CUTYyallUH C IOMOLIbIO CHCTEMBbI
JUHENHBIX YPaBHEHMH, HCCIENO0BaTh IIOCTPOECHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
olpesieNuTeNel, HHTEPIPETUPOBATh M10JIy4YEHHBIN pe3yiIbTar;

MCIOJIb30BATh CBOMCTBA JCHCTBUN C KOPHIMU JJISl MPEOOpa30BaHMsI BHIPAXKECHUH;

BBIMOJIHATE NPEOOpa30BaHMs UYUCIOBBIX BBIPAXKEHUH, COJEpXKAIUX CTENEHUH C
PalMOHATILHBIM [T0KA3aTENEM;

WCIIONBh30BaTh CBOMCTBAa JiorapudMoB i  NpeoOpa3oBaHus  JIOTapu(PMUIECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMU:  HMppPALMOHANbHbIE,  IOKa3aTeJbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOIUTh MX PELICHHs C MOMOILIbI0 PABHOCHIIBHBIX IEPEX0JI0B
WJIN OCYILIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TpUTOHOMETpUYeckue (opMynsl Juid  mpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO OIEPUPOBATH TMOHITHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE, MPUMEHSAThH
HEo0XouMble (POPMYIIBI ISl pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIMPOBATh peajbHbIC CHUTYallMM Ha S3bIKe aireOpbl, COCTAaBIIATH BBIPAKCHUS,
YPaBHEHMsI, HEpaBEHCTBAa II0 YCJIOBHIO 3a/adyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM armapaTa ainreophl.

DOyHKUUM U TPpapuKu:

CBOOOJHO ONEpUpOBaTh MOHATHAMH: (YHKLHMS, CHOCOOBI 3ahaHus (PYHKIUH, B3aUMHO
obpatHble (QyHKIUU, KOMTO3ulus (GyHKIuH, Tpaduk (QYHKIUU, BBHITOIHATH 3SJIEMEHTApHBIC
npeoOpa3oBaHus rpaguKoB QyHKIMIA;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: O0JIACTH OIpPECIICHUS] U MHOXECTBO 3HAYECHUH
GyHKUIMHY, HYTU QYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: UYETHBIC M HEYETHBIE (YHKIMM, NEPUOIUYECKUE
(GyHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (YHKUWH, MaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HauOoJIbllIee M HAUMEHbIIIee 3HaYeHNnEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO ONEpPHPOBATh IMOHATHUAMHU: CTENEHHass (YHKUUS C HATYpalbHBIM M LEIBIM
HokaszareseM, rpauk CTeNeHHON (YHKIMM C HaTypajJbHBIM U LIEJbIM IOKa3aTelaeM, rpaduk
KOpHs N-0 CTETeH! KaK (PYHKIIUU 0OpaTHOM CTENEeHU C HaTypaJlbHbIM IIOKa3aTeIeM;

ONEpUPOBATh NOHATUAMM: JIMHEWHas, KBaJpaTH4yHas M JIpOOHO-TMHEHHas (QYyHKLHUH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: MOKa3aTelbHas U Jiorapudmudeckas QyHKIUH, UX
CBOWCTBA U IrpaduKH, UCIIOIB30BaTh UX I'padUKHU AJIs pEIIeHUs] ypaBHEHUI;

CBOOOJHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTb, OINpE/EIeHUe
TPUTOHOMETPHUUYECKUX (DYHKIIUN YHUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Tpapuku (QYyHKIMHA U1 MCCIeI0BaHMUS MPOLECCOB U 3aBUCHUMOCTEH IpU
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEANbHOM KU3HH, BBIpaXaTh (HopMyiIamu
3aBUCUMOCTH MEXly BEITUUYNHAMY;

Havyana maTeMaTH4eCKOro aHajmu3a:

CBOOOJHO ONEpHUPOBATH MOHATHAMM: apU(MeTHUecKass U reoMeTpudeckas Imporpeccus,
0eCcKOHEuHO yOBIBaIOIIasi FeOMETPUYECKasi IPOTPECCHs, TUHEHHBINA U SKCTIOHEHIMAIBHBIA POCT,
(opMyna CI0XKHBIX IPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUU JIJISl PELIEHMS] pEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh TMOHATHAMM: IOCJIEAOBAaTENBHOCTh, CIOCOOBI  3aJaHUs
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUUYEHHBIE [TOCIIE0BATEILHOCTH, TIOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOI0 aHaJIM3a KaK aHajau3a OECKOHEYHO MaJlblX;



CBOOOHO OMEPUPOBATh MOHATUSMU: HEMPEPHIBHBIC (PYHKIINH, TOYKU pa3pbiBa rpaduka
GyHKIIMH, aCUMIITOTHI Tpadrka GyHKIINH,

CBOOOJTHO OMEpUpPOBATh MOHATHEM: (YHKIHS, HENpEepbIBHAs HAa OTpPEe3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (DYHKIIHMH JIJIs1 PEIICHUS 3a7a4;

CBOOOJTHO ONEepUpOBaTh NOHATHSAMH: TIepBas W BTOpas IPOU3BOAHbBIC (HYHKIIHUH,
KacaresibHas K TpaduKy QyHKINH;

BBIUUCIATh IPOU3BOJHBIE CYMMBI, MPOM3BEIEHUS, YaCTHOIO M KOMIIO3MIIMU JIBYX
GbyHKIMI, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BATh TEOMETPUUYECKHUH U (PU3UUECKUN CMBICT IPOU3BOTHOM /TSl peILICHHs 3a/1a4.

MHokecTBa M JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Js ONUCAaHUs PeaJbHbIX MPOLECCOB
U SIBJICHH, IPH PEIICHUU 33724 U3 JPYTUX YIEOHBIX MMPEIMETOB;

cBOOOJIHO OmepUpoBaTh MOHATUSMHU: OIpEAeNieHHE, Teopema, ypaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCWIBHBIE ypaBHEHHUS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydaroniuiicss MOMYYUT CICAYIOIMIHUE MPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa M Havasia
MaTEMaTUYECKOr0 aHAIIN3an:

Yucna v BBIYUCTICHUSA:

cBOOOJHO OINEpUPOBaTh MOHATUSIMM: HATypalbHOE U I1€JI0€ YHCI0, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh NMPU3HAKU AeaumocTtu nenslx yucen, HOJ[ n HOK
HaTypaJIbHbIX YMCEN IS PEIICHMS 3a]1a4, IPUMEHTh aropuT™ EBKINAA;

CBOOO/THO OTIEPHPOBATH MOHSATHEM OCTAaTKa MO0 MOYJIIO, 3alIMChIBATh HATYPaJIbHbBIC YUCIIA
B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO OIEpUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPeICTaBIsATh KOMIUIEKCHBIE YHCIIa B aireOpandyeckoil U TPUTOHOMETpUUecKor (opme,
BBITIOJIHATH apU(PMETUYECKHE OTIEpallii C HUMHU U U300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTH  MOHATUAMHU:  HMPpPALMOHANbHbBIC,  IOKa3aTelbHbIE U
JorapuMuyuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO0 PABHOCUIIBHBIX NTEPEXO0/I0B;

OCYILLIECTBISATH OTOOP KOPHEH MPH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

cBOOOJIHO OMEpPUpPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HEo0XoAuMbIe (OPMYITBI ISl pEILICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

cBOOO/IHO OTIEpUPOBATH MOHITUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELIECHUS] CUCTEMBI U COBOKYITHOCTEN
pallMOHATIbHBIX, HWPPALMOHATBHBIX, IIOKA3aTeNbHBIX M JIOrapu(PMHUUECKUX YpaBHEHUU H
HEPABEHCTB;

pelats paluoHajdbHbIe, HpPpalMOHANIbHBIE, IIOKa3aTelbHble, Jorapu@mMuueckue Hu
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAINE MOYJIM U TTapaMeTphI;

MIPUMEHSTH rpadrueckre MeTOIbI Il pEIIeHUs YPaBHEHUN U HEPABEHCTB, a TaK)Ke 3a]au
C IapaMeTpamu;

MOJIETIMPOBaTh pealbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BbIPAKECHMUS,
YPaBHEHHs, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEN0BATh IOCTPOEHHBIE MOJENIN
C UCIOJIb30BaHUEM allllapata ajareopbl, UHTEPIPETUPOBATH NOTYYEHHBINA Pe3yIbTaT.

DyHKIUH U TPaQUKH:

CTPOUTH TpadUKU KOMIIO3ULIMK (PYHKUUN C MOMOUIBIO 3JE€MEHTApHOr0 MCCIEeNOBAaHUS U
CBOMCTB KOMITO3MIIUU ABYX ()YHKITHIA;

CTPOUTH TeoMeTpruYecKue o0pa3bl ypaBHEHHI M HEPaBEHCTB Ha KOOPIMHATHOM IIIOCKOCTH;



CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (YHKIIUM;
NPUMEHATH (QYHKINU JUTT MOACTUPOBAHUS U HCCIICIOBAHUS PEATbHBIX IPOIIECCOB.
Hayana MmaTeMaTH4eCKOro aHaIn3a:

UCTIONIB30BAaTh MPOM3BOAHYIO JUIS HCCIEAOBaHMSA (YHKIMM Ha MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJUTh HANOOJIbIIeE ¥ HANMEHbIIIEe 3HAUYCHNS (YHKIIMY HETIPEPHIBHOM HAa OTpE3KE;

MCIOJIb30BATh MPOU3BOIHYIO JJIsi HAXOXKICHUS HAMIYUILEro PelIeHUs] B MPUKIATIHBIX, B
TOM YHCIIC COLMAIBHO-3KOHOMHUYECKHX, 3aJadax, Ul ONpPEACTICHUS CKOPOCTH W YCKOPEHUS
npoiiecca, 3a1aHHOTO0 (GOpMYIIOi Uil rpadUuKoMm;

CBOOO/IHO OIIEPHPOBATH MOHITUSAMHE: IEPBOOOpa3Hast, ONPEAeIEHHBIA HHTETpall, HAXOAUTh
epBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne HproroHa-
JlelOuuna;

HAXOJUTh IUIOLIA/IU TNIOCKUX (GUTYp U 00BEMBI TEJ ¢ TOMOIIBIO UHTETPaa;

UMETh NPEACTaBICHHE O MaTeMaTHYECKOM MOJCIMPOBAHMU Ha TPHMEPE COCTAaBICHHUS
muddepeHIaTbHBIX YpaBHEHU;

penaTs MPHUKIJIAJHBIC 3aJa9, B TOM YUCIIC CONUAIBHO-3KOHOMHYECKOTO U (pU3NIecKOro
XapakTepa, CpeICTBAaMH MaTeMaTHYEeCKOTO aHaIM3a.

COJAEP/)KAHUE YYEBHOT'O KYPCA «AJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIU3A. YIJIYBJEHHBIA YPOBEHb»

10 KJTACC

Yucsia v BbIYUCICHUSA

Panmonaneubie uyncina. OOBIKHOBEHHBIE U JIECSTHYHBIE POOH, MPOLECHTHI, OECKOHEUHBIC
nepuoanueckue podu. Ilpumenenue nqpobdeit 1 MpoIeHTOB IS PEeLIeHUs] MPUKIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JleiicTBUTENbHBIE YKcia. ParmoHalbHBIC W MppallMOHAIbHBIE YuCiIa. ApudMeTHIEeCKUE
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIysb NEUCTBUTEIBHOTO YKCIIA U €TI0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYMCICHUS, TMpaBUiIa OKPYTJCHHs, MPUKHIKA M OLEHKAa pe3ynbTara
BBIUMCIICHUM.

Crenens ¢ 1iensiM nokasareneM. buaom Hrtotona. Mcnonbs3oBanue noaxoasmend GopMbl
3alUCH ACHUCTBUTEIBHBIX YUCEI JIsl PeIIEHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPATbHOM CTETICHH B €T0 CBOMCTRA.

Crenenb ¢ palMOHAJIBHBIM IOKA3aTeleM U €€ CBOMCTBA, CTENEHb C ACHCTBUTEIbHBIM
MIOKa3aTEJEM.

Jlorapudm uucna. CoiicTa jorapudma. JlecaTHUHbIe U HATypalbHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnecTBa ¥ TOXKIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHECHHS.
PaBHOCHIIBHBIE YpPAaBHEHMS U ypaBHEHUSI-CIIEACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LEBIX U TPOOHO-PAIMOHAILHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl OT OJTHOW ITepeMEHHOM. JleleHre MHOTOUYJIeHa Ha MHOTOYJIEH ¢ OCTaTKOM. TeopeMa
Bbe3zy. Muorounensl ¢ nensiMu kod¢pdunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKAINX CTENECHU U KOPHH.

Uppaunonansusle  ypaBHeHHs. (OCHOBHBIE METOABl PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUU.

[TokazaTenbHble ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHHUS OKA3aTEIbHBIX YPABHEHUH.

[IpeobOpazoBanme BhIpaXKEHUN, COIEPKAIINX JTOTAPUDMBI.



Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIICHHUS JOrapUPMHUECKUX
YpaBHEHUU.

OcHoBHBIE TpUTOHOMETpUUeckue ¢opmynsl. I[IpeobpazoBaHHe TPUTOHOMETPUUECKHUX
BBIpaXXEHUM. Perenre TpuroHoMeTpuuecKux ypaBHEHHUIM.

Pemenne cucrem IMHEHHBIX ypaBHEHMH. Marpuua CHCTEMbl JIMHEWHBIX YPaBHEHUMU.
Onpenenurenb MaTpUlbl 2X2, €ro reoMETPUYECKHl CMBICI W CBOMCTBA, BBIUYHUCICHUE €r0
3HAuEHUs, IPUMEHEHNUE OINPENEIUTENS IS PEILICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHU. Pemenne
MPUKIAJAHBIX 33724 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHEHUM. VcciaeqoBanre moCTpOCHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTENEH.

[TocTpoenne MaremMaTHYECKUX MOJEJIEH pealbHOM CUTyalluW C MOMOILIBI0 YPaBHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUUECKUX 3aad U 3a1a4
13 pa3JIMYHBIX 00JIacTel HAYKU U PEATbHOM JKU3HHU.

DYyHKUMH U TPapuKu

OyHK1UA, cnocoObl 3amanus ¢GyHKIUM. B3ammHo oOpaTtHbie (yHKIuu. Kommosumws
¢ynkuunit. I'paduk pyHkmuu. SnemeHTapHbIe TpeoOpazoBaHus rpaduKoB QyHKIUI.

OO6uactp onpeneneHuss U MHOXKeCTBO 3HaueHU GyHkumu. Hynu ¢ynakmuu. [IpomexxyTku
3HaKomocTostHCTBA. YETHble u HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkumuu. [IpomexyTku
MOHOTOHHOCTH (PyHKUIHMU. MakcUMyMbl 1 MUHUMYMbI pyHkuuu. Haunbonbliee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

Jlunelinas, kBagpaTuyHas U ApOOHO-TUHEHHAs (YHKIIMH. DJIEMEHTAPHOE UCCIICIOBAHNE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas GyHKIMS C HAaTypaJbHBIM W IIEJBIM TMOKa3areiaeM. EE cBoiicTBa u rpaduk.
CpoiictBa 1 rpaduk KOpHS N-Of CTerneHW Kak (PyHKIMH OOpaTHOM CTENEHU C HATypabHBIM
MIOKa3aTeNEM.

[Toka3zarenbHas 1 gorapugmuueckas QyHKIUHU, UX CBOICTBA U Tpaduku. Mcnonp3oBaHue
rpa¢uKkoB PYHKITUH 111 pEIICHUS] ypaBHCHHU.

Tpuronomerpuueckass OKPYKHOCTb, ONpEICICHHE TPUTOHOMETPHUUECKUX (QYHKUIUH
YHUCJIOBOI'O ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEATBHBIX MpOIeccax U siBieHusX. [ paduku pearbHbIX
3aBUCUMOCTEM.

Hauvana maTeMaTH4ecKoro aHajm3a

ITocnegoBaTensHOCTH, CLIOCOORI 3aJaHUS OCIEA0BATEALHOCTEH. MeTo T MaTeEMaTHIECKOM
MHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE II0CIENOBATEIBHOCTU. VCTOpHUS BO3HHUKHOBEHUS
MaTeMaTUYECKOT0 aHalln3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuyeckas Iporpeccuu. beckoHeuHO — yObIBaromias
reomerpuueckas mporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOW MPOTPECCHH.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmyna CHOXKHBIX IPOLIEHTOB.
Hcronbs30BaHue MPOTPECCUU ISl PEHIEHUS PEAVIBHBIX 3a]a4 PUKIIAHOIO XapaKTepa.

HenpepoiBable ¢yHKImuM u ux cBoiictBa. Touku paspbiBa. ACHMNOTOTHI T'paduKoOB
¢byakumii. ColicTBa (YHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB MJIs pEUICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4.

[TepBas u BTOpas npousBoanbie pyHKIMn. OnpeneaecHue, reOMeTpUIECKUN U PU3MIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeabHOH K rpaduky QpyHKINU.

[IpousBoHbie 31eMeHTapHbIX GyHKIMHI. [Ipor3BoiHAs CyMMBI, MPON3BEAEHUS, YACTHOTO
¥ KOMITO3UIMU (YHKIHH.

MHoxkecTBa M JTOTHKA

MHoecTBO, onepaluny HajJ MHOXKECTBAMU U UX CBOMcTBa. Jnarpammsel Dinepa-Benna.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJisg ONHUCAHUS PEaJbHBIX MPOLECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB.



Omnpenenenue, TeopeMa, CBOHCTBO  MaTEeMAaTHYECKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHS.

11 KJTIACC

Yuciia v BbIYMCTICHUSA

Harypanbnuble u uensie uncna. [IpuMeHeHue NpPU3HAKOB JETUMOCTH IEJBIX YHCEll,
HanOospmmi o0mui nenurens (nanee — HOJI) u nanmensiree obmee kpatHoe (1anee — HOK),
OCTaTKOB MO MOJYJII0, airopuT™Ma EBkinaa 1s peieHus 3a7a4 B LEbIX YUCaX.

KommnekcHele uucna. AnreOpanueckas M TpUTOHOMETpuUyecKkas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMETHIECKHE ONepaluy ¢ KOMIUIEKCHBIMU dnciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM miiockocTh. @opmyna MyaBpa. KopHu N-oi cTenenu u3
KOMIUIEKCHOTO 4wmcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl NSl pelieHus (U3HYeCKux u
FeOMETPUUECKUX 3a/1au.

YpaBHeHUS M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHH U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C IOMOIIBID TPUTOHOMETPHUYECKOM
OKPYXHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METObI PELICHUS TOKA3aTENbHbBIX U JIOrapu(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUST CUCTEM M  COBOKYNHOCTEH  palHOHAJIbHBIX,
UPPAIMOHATILHBIX, TOKA3aTEIBHBIX U JIOTAPH(PMUIECKUX ypaBHEHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a7ad U
3aJa4 M3 pazIUYHbIX oOOlacTell HayKd U pealbHOW >KW3HM, HMHTEPHpPETAIUsl IMOJTY4YEeHHBIX
pe3yJbTaTOoB.

DOYyHKUMH U TPaPuKu

I'padux xommosurmu QyHkuil. ['eomerpuueckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKLINHU, UX CBOMCTBA U Tpa(UKH.

I'paduveckne meTonmpl pemieHUs ypaBHEHUW W HepaBeHCTB. [ 'paduueckue MeETOIbI
peuieHus 3a/1a4y ¢ mapaMeTpamu.

Hcnons3zoBanne rpadukoB (GYHKIUN I UCCIEIOBAHMS TMPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIC BOHUKAIOT MPH PEIICHHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana maTeMaTH4eckoro anajimsa

[TpumeHeHne MPOU3BOTHOM K UCCIIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYECHUH HEMPEPHIBHON (DYHKITUM Ha OTPE3KE.

[IpuMeHeHne TPOU3BOAHOM JUISI HAXOXKJEHUS HAWIYYIIEro pEUIeHUs B MPUKIAJIHBIX
3ajayax, JAJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMyloil uiu
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBooOpa3HbiX. [lepBooOpaszHbie dIeMEHTapHBIX
¢ynkuunii. [IpaBuna Hax0XAEHUS TIEPBOOOPA3HBIX.

HNuterpan. ['eomerpruueckuii CMbIC UHTErpajia. Berunciienne onpeaenéHHoro nuTerpaia
no ¢popmyne Hetorona-Jleitouuna.

[Ipumenenune uHTerpajga JUIsl HaxOXICHHs IUIoHIaied IIocKuX ¢Guryp u o0bEMOB
FE€OMETPUYECKUX TEIL.

[Tpumeps! pemennii nuddepeHITMaTbHBIX YpaBHEHUNH. MaTeMaTnieckoe MOoIeTUPOBAHUE
PEATBHBIX MPOLIECCOB C MOMOIIBI0 UG (HEepPeHIIMATHHBIX YPAaBHEHHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoandyecTBo 9acoB

Ne HaumeHoBaHue pa3genos u DJieKTpOoHHBIe (HU(ppoOBLIE) N
n/n TeM NPOrpaMMbl Bcero Konrpoanubre Hpaxriyeckne o0pa3oBaTebHbIE PeCypChl Bocrurareas bt noTenuuan
padoTshl padoThl
MHOX€eCTBO AEHCTBUTEIBHBIX dopmupoBaHre pOCCUNUCKON
yycesl. MHOTOWIEHBI. IrpaKAAHCKOW UIEHTUYHOCTH,
Bubnmoreka [IOK

1 ParmonansHbe ypaBHEHUS U 22 1 1 https://m.edsoo.ru/7f415fdc TPHHAUIEKHOCTH K (36]].[HO0TPI
HepaBeHCTBa. CUCTEMBI rpaxnaan Poccuiickoit ®eneparum;
JIMHENHBIX YpaBHEHUI (hopMHUpOBaHUE POCCUIICKOI
OYHKIMH 1 rpadUKH. Bunorexa LIOK IPaXTaHCKOW UIICHTHYHOCTH,

2 Crenennas QyHkiusd c neasim | 15 1 1 https://m.edsoo.ru/7f415fdc NPUHA/IEKHOCTH K Hapoy Poccuu
[OKa3aTeaeM SRl : KaK UCTOYHHKY BJIACTH B

o _ Poccuiickom rocyaapctse u

3 OAf/'II) I;I?QI\;II:{I/II/I‘.IQCKHI/I Koper 24 1 Bubnunoreka LIOK CyOBEKTY THICSTUCIIEeTHEH

VpparyonasHEIe YpaBHEHHA https://m.edsoo.ru/7f415fdc POCCHIICKO# TOCY1apCTBEHHOCTH;
(dbopMHupOBaHNE YBaXKEHHUS K

4 TpuroHomerpuueckue 38 2 Bubmuoreka [IOK NpaBaM, cBOGOAM 1 0GA3aHHOCTSM
BBIPKCHUS U YPaBHCHHSI https://m.edsoo.ru/7f415fdc rpaanuHa Poccu,

5 [NokazaTtenbHas (yHKIIHS. 10 1 1 Bbubanoreka [TOK (opMHpPOBaHHME JIFOOBU K POJHOMY
[oka3aTenbpHBIC YpaBHEHHUS https://m.edsoo.ru/7f415fdc Kpaio; GOpPMHpPOBaHKE OOBH K
Jlorapupmudeckas GpyHkuus. Butmmorexa LIOK Ponune; popmupoBanue I00BH K

6 Jlorapudpmuyeckue 20 1 1 https://m.eds0o.ru/7f415fdc CBOEMY Hapoay; GOpMHUPOBaHUE
ypaBHCHHS YBa)KCHUSI, TOJICPAHTHOCTH K

7 [MocnepoBaTeibHOCTU U 10 1 bubnunorexa [JOK HapoJaam P.OCCI/II/I; (dbopmupoBanue
HpOrpeccuu https://m.edsoo.ru/7f415fdc HECTHOCTH; popMUpOBanHe

8 HenpepeiBabie QyHKITHH. 20 1 1 Bubmmoreka [IOK f;i%(;zm’ f;pé\)dslp OBAHHE
IpownsBoaHast https://m.edsoo.ru/7f415fdc P, p MHPOBAHHE

CIpaBeATUBOCTH;
(dhopMupoBaHHe APYKETIOOUST U
B3aMMOITOMOIITH, POPMUPOBaHUE
KYJIBTYPBI 3J0POBOTO 00pasa
5 BuGnnorexa LIOK *u3HH; HOPMUPOBAHKE
[ToBTOpEHUE MpoiiIeHHOro MaTepuaa 7 1 3MOIHOHATLHOTO GIATONOTy Y s,

https://m.edsoo.ru/7f415fdc

(bopMupoBaHUE yBaXKEHUS K TPYIY;
(opMupoBaHUE yBaXKEHHS K
TpyIsAmuMcs; pOpMUpPOBaHHE
YBaJKCHUSI K pe3yJibTaTaM Tpyaa
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(cBOETO M APYIUX JIIOACH);
OpHUEHTAIUS HA TPYIOBYIO
JIeSITEIIbHOCTh; OPUEHTALHS Ha
morydeHue npodeccum;
(bopMHpOBaHUE OTBETCTBEHHOTO,
OEpEIKHOTO OTHOILICHHS K TIPUPOJIE,
OKpYXarouieul cpene;
(bopMUpOBaHUE HABBIKOB OXPAHBI,
3aIUThI, BOCCTAHOBJICHUS TPUPOIEI,
OKpYy>Karouiel cpepl,
(hopMUpOBaHUE CTPEMIICHHUS K
MMO3HAHHUIO OOILECTBA;
(hopMUpOBaHUE CTPEMIICHHUS K
MOJTYYSHHIO 3HaHUIT; (POPMUPOBaHUE
CTPEMJICHUSI K MOTYYSHHIO
KaueCTBEHHOTO 00pa30BaHMUs.

HToroBblif KOHTPOIb 10

PesepBHOE Bpemst 4

OO011€E€e KOIMYECTBO YacoOB 170 10 5

11 KJIACC
KoanyecTBo yacoB
Ne HaumeHoBaHMe pa3eioB u K . DJIeKTPOHHbIE (HU(ppoBHIE) P ————
n/n TeM NMPOrpaMMbIl Bcero OHTPOTBHEBIE PaKTHYECKHe o0pa3oBaTebHbIE pecypchl 1
padoThI padoThI

1 Hccnenosanue q)yHKIlI/Iid c 22 1 1 BH6H_H°T3Ka [OK DOpPMHUPOBAHHE POCCUMCKOM

MTOMOIIBIO IPOU3BOTHOM https://m.edsoo.ru/7f415fdc IPaKIAHCKOI MICHTHIHOCTH,
bubanoreka HOK
2 [lepBooOpa3Has U UHTETPAT 12 1 6 ) orexa 110 TPUHAVIEHKHOCTH K (36UlHOCTH
httDS.//m.edSOO.rU/7f415de rpakJiaH Poccuiickou q)eﬂepauplp[;
I'padpuxu (opMHUpOBaHNE POCCUIICKOM
UTOHOMETPHUIECKHAX )XKJIaHCKOW MJCHTHYHOCTH,

P METP bubamnoreka [JOK P

3 GbyHKIMH. 20 1 1 hitos-//m.ed 17f415fd MIPUHAAJIEIKHOCTH K Hapoay Poccuu
Tpuronomerpuueckue PS-/IM.EAS00.1U L KaK UCTOYHHKY BJIaCTU B
HEpaBEHCTBA Poccuiickom rocyaapcrse u
VppauyoHanbHble CyOBEeKTY ThICSUeIeTHEeH

4 TIOKA3aTeIbHbIE 1 20 1 Bubnmnorexa LIOK POCCHICKOM rocy1apCTBCHHOCTH,
norapupmMuIecKue https://m.edsoo.ru/7f415fdc (bopmupoBaHKe yBakeHNA K NpaBaM,
HEpaBCHCTBA cBOOOJAaM U 0053aHHOCTAM
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5 KomriekcHble ynciia

10

Bbubaunoreka [JOK
https://m.edsoo.ru/7f415fdc

6 HaTypaJILHLIC " OCJIbIC YHCia

10

Bbubaunorexa [JOK
https://m.edsoo.ru/7f415fdc

Cuctemsl pallMOHAIBHBIX,
UPPALHOHATBHBIX
MOKa3aTeJIbHBIX U
sorapu()MHYECKUX ypaBHEHUN

22

Bbubnuorexa [IOK
https://m.edsoo.ru/7f415fdc

8 3amaun ¢ mapaMeTpamMu

24

Bbubnuorexa [IOK
https://m.edsoo.ru/7f415fdc

HOBTOpeHI/IG HpOﬁHeHHOFO Marepuajia

22

bubaunoreka [JOK
https://m.edsoo.ru/7f415fdc

rpaxxaanuna Poccun,
(dhopMupoBaHue TIOOBU K POTHOMY
Kpato; popMupoBaHUe TIOOBU K
Ponune; hopmupoBanue T00BH K
cBOEMy Hapojy; GopMUpOBaHHUE
YBKCHUS, TOJIEPAHTHOCTH K
Hapojam Poccun; popmupoBanue
YeCTHOCTH; POPMHUPOBAHHE
J0OpOTHI; GOpMUpOBaHHE
Mmuiiocepaust; popmupoBanue
CIpaBeVIUBOCTH;

(opMupOBaHUE APYKETIOOHNS U
B3aUMOIIOMOIIH, (POPMHUPOBAHUE
KYJIBTYPBI 37I0pOBOTO 00pasa
YKU3HU; (POPMUPOBAHHE
SMOIMOHAILHOTO OJIArOTONy4Hs,
(dbopMupOBaHUE YBAXKEHHS K TPYIY;
(hopMHupOBaHNE YBaXKEHHUS K
TPyAAIUMCS; POPMUPOBAHHE
YBKCHUS K pe3yJibTaTtaM TpyJaa
(cBoero u Apyrux moaen);
OpPHUEHTALUA Ha TPYIOBYIO
JACATCIILHOCTL, OPUCHTAIIUA Ha
noJiydeHue npodeccum;
(hopMHUpPOBaHKE OTBETCTBEHHOTO,
OepeKHOTO OTHOIICHHUS K TPUPOJIE,
OKpYXarollei cpese;
(hopMUPOBaHUE HABBIKOB OXPAHbI,
3aIIUThI, BOCCTAHOBJICHUSI IPUPOJIBL,
OKpYXaIOIIeH cpe/Ibl,
(dbopMUpOBaHUE CTPEMIICHHS K
[MO3HAHHUIO OOILECTBA;
(hopMHUpPOBAHUE CTPEMIICHHS K
MOJIYYSHHIO 3HaHUIT; (hOpMUPOBaHUE
CTPEMJICHUA K ITOJTYUYCHHUIO
Ka4eCTBEHHOT0 00pa3oBaHusl.

HToroBsiif KOHTPOIb

10

PesepBHOe Bpems

OO011E€E KOTUYECTBO YaCOB

170

10
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