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HHOACHUTEJBbHAA 3AIINCKA

VYuebublii Kypc «Anrebpa M Hayajla MaTEeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMME CpEAHEro oOIIero oOpa3oBaHHsA, MOCKOIBKY, C OJHOU
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy JUIs HW3yYeHHs BCEX EeCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILIUICHUE
0o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM JMJii OCBOCHHS HWH(OPMATHKH, OOIICCTBO3HAHMSI,
UCTOPUH, CIIOBECHOCTH U JpPyrMX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroluecss OBJAJEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

VYuebHbIil Kypc anredpsl U Hadall MAaTEeMAaTHYECKOTO aHajlN3a 3aKJIaIbIBACT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTUM, TOHHUMAaHHUS OCHOBHBIX
TEHJACHLIMHA pPa3BUTHSI DKOHOMUKHM M OOLIECTBEHHOM >XU3HHU, I103BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX IS
JTAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYEeCKOro aHaIu3a
pa3BUBaeT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JO0Ka3bIBATh
YTBEPKACHHS C MMOMOIIBI0 UHIYKIUH U PACCY AAaTh NEAYKTUBHO, UCIOIL30BaTh 0000IICHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone u3yudeHus yueOHOro kypca «Auredbpa M Hayala MaTeMaTHUYECKOIO aHAJINU3a»

oOydaroniuecsi MOJMy4YaloT HOBBIM OMNBIT PEIICHUS MPHUKIAIHBIX 3a71a4, CaMOCTOSITEIBHOTO
IIOCTPOCHUS MaTE€MaTHYECKUX MOJIEJEH peaJIbHbIX CUTYyallUuid, MHTEPIPETALUU IOJyYEHHBIX
pellIeHui, 3HAKOMSITCS C MIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPaMH.
Y4eOHbIE Kypc 007ajaeT 3HAYMTENbHBIM  BOCHUTATENbHBIM MOTEHLMAIOM, KOTOPBIH
peanusyercss Kak udepe3 ydeOHbI MarepHual, CHocoOCTBYOLIUH (OPMHUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky ydyeOHOM  JeATeNbHOCTH, Tpedyroei
IPOJODKUTEIbHOM  KOHUEHTPAallMd  BHUMAaHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJY4YEHHBIN pe3ysbTar.

B ocnoBe meroauku oOyueHus anreOpe M HayalaM MaTEMaTHYECKOro aHaJIu3a JIEXKUT
JEeSTEIIbHOCTHBIA IPUHIIUIT O0yYEHUSI.

B crpykrype yueOHOro kypca «Anredpa W Hadajga MAaTeMaTH4YECKOTO aHau3a»
BBIJIETICHBl CIIEYIOIIME COAEPIKATEIbHO-METOINYECKUE JIMHUU: «Yucla W  BBIUUCICHUAY,
«DyHKIMU U rpadukny, «YpaBHEHUS U HEpaBEHCTBa», «Hauama Maremarnueckoro aHamuzay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKHUE JINHUN U3Y4aroTCsl Ha
NPOTSKEHUM JIBYX JIET OOy4eHHs Ha YPOBHE CpelHero ooumiero o0pa3oBaHUs, €CTECTBEHHO
JOTIONIHASL APYT JApPyra M IMOCTENEHHO HAChIAsACh HOBBIMM TeMaMU M pazfenamu. J(aHHbIN
y4eOHBIH Kypc SBJSIETCS WMHTErPAaTUBHBIM, IIOCKOJBKY OOBEeIuHSET B cebe cojlepikaHue
HECKOJIbKUX  MaTeMaTW4YeCKUX JUCUUIUIMH, TakuX Kak  anrebpa, TPUTOHOMETpPHUS,
MaTeMaTUYeCKUi aHallu3, TEOPHUsl MHOXKECTB, MaTeMaTuyeckas Jioruka u apyrue. [lo mepe Toro
Kak oOydvaroluecs OBNa/eBalOT Bc€ Oojee IMMPOKMM MaTeMaTHUYEeCKUM almapaToM, y HHX
MOCNIe0BATENbHO (OPMHUPYETCSI U COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MaTeMaTHYECKYIO
MO/IeJIb pealIbHOM CUTYyalluu, IPUMEHATh 3HAaHUs, TOJTYUYEeHHbIE TIPU U3YYEHUH y4eOHOTo Kypca,
JUISL pElIeHUs CaMOCTOATEIbHO CGOPMYJIUPOBAHHONM MaTeMaTH4YeCKOW 3ajadd, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHOo-MeTOMYeCKass  JIMHUA  «Yucina W BBIYUCIECHMS)»  3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCE], KOTOpOe OBLJIO HAa4aTo Ha
YpPOBHE OCHOBHOTO 0011iero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrmero oOpazoBanusi 0codoe
BHUMaHUeE yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B



ce0sl CIONIb30BaHNE PA3TUYHbBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHAThH
npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, Pab0OTaTh ¢ MATEMAaTHIECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LENBbIX, PAllMOHAIBHBIX U
JIEUCTBUTEIIbHBIX YHCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaXaoM M3 3TUX
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UuecKre 3a1auu ¥ orepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCoOble CBOMCTBA
paloHaNIbHBIX U UPPALMOHATIBHBIX YHUCEN, apu(PpMeTUYECKUe OIepalnu, a TakKe H3BICUYEHUE
KOpHS ~ HATypajJbHOW CTENIEHHM HAa  MHOXECTBE KOMIUIEKCHBIX 4ucel. bnaronmaps
MOCJIEIOBATEIbHOMY  PAacCUIMPEHHMI0  Kpyra  HCIOJb3yEMBIX  YUCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TMPUMEHEHUS JUIS peHICHHs] pPa3IMYHBIX 3a1a4  (OopMUpPYETCS
MPEACTABICHUE O €JAMHCTBE MATEMATHKHM KaK HAyKM M €€ poJM B IOCTPOCHUHM MOJENel
peabHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSI.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHHWU BCEro OOyueHUus: Ha
ypOBHE cpemHero oOmmero oOpa3oBaHMs, IOCKOJIBKY B KaXaoMm pasnaene [Iporpammbl
MPEeyCMOTPEHO pellleHue COOTBETCTBYIOIIUX 3a1ad. B pe3ynbrate oOyuaroniuecs: OBlafeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEHICHUS palUOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHIA, HEPABEHCTB M CHCTEM, a TakKe 3ajad,
coaepxkammx napamerpbl. [losydyeHHbIE YMEHHUS IIMPOKO HMCIOJIB3YKOTCA MPH HCCIEAOBAHUU
GbyHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUH NMPUKJIAJHBIX 33/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHU (QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GOpMUPOBAHHWE YMEHUW BBINONHATH pacu€Tel Mo (GopmynaM, HpeodpazoBaHuUs
palroOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUHM, a TAK)KE BBIPAKCHUM,
coJlepKalliX cTerneHu u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIee pPa3BUTHE AJNTOPUTMUYECKOIO UM aOCTPaKTHOTO  MBIIIJICHUS
oOydaromuxcsi, GOpMHUPYIOTCS HAaBBIKU JEIYKTUBHBIX PacCyKIeHHUH, paboThl C CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I pEeUICHUS MTPAKTUUYECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK S3bIKA HAYKH.

CopepxarenpHo-MeTOIMYeCKass TUHUS «DYHKIMHU U TpaUKU» TECHO MEeperieTaeTcs ¢
JPYTUMU  JUHUAMH  Y4eOHOro  Kypca, TIOCKOJBKY B  KakKOM-TO CMBICIE  3adaéT
MOCJIEN0BATEIbHOCTh ~ M3y4YEeHUs  Marepuana. [3yuyeHue  CTENEeHHOM, I10Ka3aTeJIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBOHCTB M rpadMKOB, UCIIOIH30BAHUE
byHKIUI Uig peuieHusl 3a7ad U3 JPYrHX Y4eOHBIX MPEAMETOB U PEANTbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTe€MaTUYECKUM AHAJIM30M, TAK U C PEIICHHEM YpaBHEHHH W HepaBeHCTB. [Ipu
3TOM OOJNbIlIOe BHUMaHUE yHeiseTcss (POPMUPOBAHUIO YMEHHUS BBIpaXaTrbh QopmyiIamMu
3aBUCUMOCTH MEXIy Pa3JIMYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOM colep)KaTeNbHON JIMHHM HAllelleH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B pas3iuyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHue cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIlHH,
MCIIO0JIb30BAHUIO aHAJIOTHH.

ConepxarenbHas muHuA «Hadama MatemMaTnueckoro aHajin3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX O0YYarOIIMMCS,
TaK KaK y HUX TOSIBJISETCS BO3MOXKHOCTb CTPOUTH TPadUKH CIOKHBIX (DYHKITHH, OMPEIesaTh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpEHMs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTyallud, MO03BOJSET
HaXOAUTh HAWIyYlIee pEIICHWE B MPUKIATHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (POPMATBLHO-JIOTHYECKOTO W KPEAaTUBHOTO MBINUICHHS, (JOPMUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOy4aromuecs



Y3HAIOT O BBIJAIOIUXCA Pe3yJbTaTax, MMOJyYEHHBIX B XOJI€ Pa3BUTHA MaTEMATUKHU KAaK HAyKH, U
00 UX aBTOpax.

ConepxaTenbHO-METOANYECKAs JHHUA «MHOXECTBa U JIOTHKa» BKIIOYAeT B cels
AJIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHbBIE
IPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeJaraloT Hauboiiee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/ieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUUIUIMHBI U UX IPUIIOKEHUA B eauHoe nenoe. Iloaromy
BOXHO JIaThb BO3MOXHOCTH OOy4YalolIeMycCsi MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHMKU M HCIIOJIB30BAaTh €ro U BBIPAXKCHMS CBOUX MBbICIEH. [Ipyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HayKH CJIEAyeT NPU3HAaTh CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMH W  CJEIOBAHHWE ONpENENEHHBIM IpaBWJIaM IIOCTPOCHUS  JOKA3aTesbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTEMaTH4EeCKOW JIOTMKU CIOCOOCTBYET PA3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4aroIUXCsl, TI03BOJISIET UM CTPOUTH CBOM PAaCCyKJICHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTO MBILIICHHS.

B yuebHOM Kypce «Anrebpa M Hayajlla MaTeMaTHUYECKOI'O aHajIu3a» MPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHUSA, KOTOpbIE  IMPU3BaHbl  CIOCOOCTBOBATh
(OpMHPOBAHNIO HABBIKOB IOCTPOEHMS MOJIENIEH pEealbHbIX CHUTyallMd, HCCIEJOBAHUSA 3THUX
MOJIeNiell C TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOro aHalnu3a, WHTEPIpEeTalun
IIOJIyYE€HHBIX Pe3yJbTaToB. Takue 3alJaHMs BIUIETEHbl B KaXAbIH W3 pa3leloB IPOrPaMMBbl,
IIOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCIOJB3YEeTCs JJIS PELIEHUs MPUKIAIHBIX
3agau. llpm pemeHMHM peanbHBIX —NPAKTUYECKUX 3a7ad  oOydyaroliuMecss pPa3BHBAOT
HaOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEILIECHUs MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MIPOLIECCe U3YUEHUS BCEX TEM y4eOHOIo
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOrO aHAIIU3a.

Ha wusyuenue yueOHOro kypca «AureOpa M Hadajga MaTeMaTHYECKOrOo aHAJINW3a»
otBoauTcs 136 yacoB B 10 kimacce (4 yaca B HeZIEIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC
Yucaa 1 BbIYMCTICHUS

Panmonanbuble umcia. OOBIKHOBEHHBICE W JICCATHYHBIC JPOOH, TMPOIEHTHl, OECKOHEUHBIC
nepuognueckue apobu. [lpumeHenne npoGell M MPONEHTOB JUIS PEUICHUS NPUKIAIHBIX 33734 W3
Pa3IMYHBIX OTpaciiei 3HAaHUM U peabHON KU3HU.

JeiicTBuTenpHble yncia. PanmoHanbHbIe U MppalMOHAIbHBIC YHCIa. ApUPMETHYECKUE ONepaliuu
C JICHCTBUTEIbHBIMU YHCIaMH. MOJyJb JCHCTBUTEIBHOTO 4YHCIa W ero cBoicTBa. [IpubmmkEHHbIC
BBIYMCIICHUS, IIPaBUIa OKPYTJICHUS, OPUKUIKA U OLEHKA PE3yIbTaTa BHIYUCICHUM.

Crenens ¢ nenbIM nokaszareneM. bunom HetoroHa. Mcnons3oBanue noaxoasimieii GopMbl 3amucu
JIEACTBUTETHHBIX YHCEN JJI PEIICHIS MPAKTHUECKHUX 3a]1a4 U MIPEACTABICHUS JTAHHBIX.

ApudmeTryeckuil KOpeHb HATYPAILHOW CTENIEHH U €r0 CBOICTBA.
CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeleM U €€ CBOMCTBA, CTENEHb C NEHCTBUTEIbHBIM MMOKA3aTENIEM.
Jlorapudm gmcna. CeoricTa orapudma. JlecaTHUHbIC U HATYPAJIbHBIE JIOTaPU(PMBI.
CuHyc, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHTEHC
YHCJIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHBIE MTPe0OpazoBaHms. Y paBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHeHUs-ciencTsus. HepaBeHCTBO, pelieHue HepaBeHCTBRa.
OCHOBHBIE METOJIBI PEIICHUS IISNIBIX U JIPOOHO-PAIlMOHATIBHBIX YPaBHEHUH M HEPABEHCTB. MHOTOUICHBI
OT OJIHOM epeMeHHOM. [lejieHne MHOrowieHa Ha MHOrOWIeH ¢ octaTkoM. Teopema besy. MHorouieHsl ¢
nensiMu kodddurmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTETICHA U KOPHHU.
Wppanmonansabie ypapHeHUS. OCHOBHBIE METOIBI PEIICHUS UPPAITHOHATEHBIX YPaBHCHHIM.



[TokazaTenbHble ypaBHeHHA. OCHOBHBIE METOIbBI PELICHHS TIOKa3aTeIbHBIX YPaBHEHHUH.

IIpeobpazoBanme BEIpAXKECHUM, CONEPIKAIINX JIOTaApU(DMEL.

Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS TOTApUPMHUECKUX YPABHEHUH.

OcHoBHBIE TpUTOHOMeTpHYeckne (opmynsl. IlpeoOpazoBaHne TPUTOHOMETPUYECKHX BBIPAKCHHU.
PelieHne TpUroHOMETPUYECKUX YPAaBHEHU.

Pewienne cucteM JMHEHHBIX YpaBHEHHHA. Marpuua CHUCTEMBI JIMHEHHBIX YpPaBHEHUM.
Onpexpenurens MaTpulbl 2X2, €ro reOMETPHUYECKHH CMBICI M CBOWCTBA, BBIYMCIICHHE €r0 3HAYCHHS,
NPUMEHEHUE OTPEEeITUTENS U PELISHUs] CHCTEMbI JIMHEHHBIX ypaBHEHUH. Penene mpukiraaneIx 3a1a4q
C MOMOLIBIO CUCTEMBI JINHEMHBIX YpaBHEHUU. McciienoBaHue NoCTpOEHHOM MOAEIN ¢ IOMOLIBI0 MaTpPHIL
U ONIPEJEIUTEIEH.

[TocTpoeHne MaTeMaTHYECKHX MOJENieil peanbHOW CHUTyalM C MOMOLIbI0 yYpaBHEHHH M HEPaBEHCTB.
[lpumenenne ypaBHEHHII M HEpaBEHCTB K PEIICHHIO MAaTeMAaTHUECKHMX 3a1ad M 3a1ad W3 Pa3IHYHbBIX
o0nacTeil HAYKH W peanbHON )KU3HU.

DOyHKUUH U TPAPUKH
OyHKIHA, criocoOb! 3axanns GyHKuu. Bzaumuo odpatueie pyukimu. Kommosumms ¢yakmmid. ['padux
¢byHKIIMH. DIeMeHTapHble Tpeodpa3oBaHus rpa@uKoB QyHKIIN.
Obnacte ompefeneHdss W MHOXeCTBO 3HadeHuWd QyHknun. Hymn ¢ynkuuu.  [IpomexyTku
3HaKomocTosiHCTBAa. UY&tHhle W HeuéTHhle ¢yHKiuu. [lepumommueckme ¢ynkmun. [IpomexyTkn
MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHUMYMbI (yHKIMH. Hanbonpiiee 1 HanMeHbIlee 3HAYCHUS
(YHKIMY HA IPOMEKYTKE.

Jluneiinasi, KBaJgpaTHU4YHas M APOOHO-TMHEHHass (QYHKIUHM. ODJIEMEHTAapHOE HWCCIEAOBAaHHE U
MOCTPOCHUE MX TPAPHUKOB.

Crenennas QpyHKIMS ¢ HATYpaJbHBIM U 1IEJIBIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOPHSI N-0¥ CTENEeH! KaK PyHKIMKA 00paTHOH CTETeHH ¢ HaTypallbHBIM ITOKa3aTeJIeM.

[lokazarenpHass w Jorapupmudeckas (QYHKIHWHA, WX CBOCTBa W Tpaduku. lcmomb3oBaHue
rpadukoB GyHKIUI U peleHus] ypaBHEHHN.

TpuroHomeTpuueckas OKPY>KHOCTb, ONpeEleIEHHEe TPUTOHOMETPHUECKUX (YHKIHH YHCIOBOTO
apryMeHra.

OyHKIMOHATBHBIE 3aBHCUMOCTH B PEalIbHBIX MTPOIIEccaX U SBICHHUAX. | padMiku peabHBIX 3aBUCHMOCTEH.
Hayajia MaTeMaTH4eCKOro aHajam3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aaHUA MIOCJIEN0BATEIBHOCTEM. Meron

MaTeMaTUYECKOM MHAYKIMU. MOHOTOHHBIE W OrpaHWYEHHBIE TOCIeAoBaTeabHOCTH. McTopus
BO3HHUKHOBEHHUS MAaTEMAaTHUECKOTO aHallM3a KaK aHaln3a OECKOHEYHO MaJIbIX.
Apudmernueckas 1 reomeTpuyeckas nporpeccuu. beckoHeuHo yObIBarolasi reoMeTpuyecKas
nporpeccusi. Cymma OeckoHEYHO YOBIBalOIIe TreoMeTpuueckoil mporpeccud. JIMHEHHBIA U
OKCIIOHEHIHANBHBIA pocT. Ywuemo e. Dopmyna CIOXKHBIX HpOLEHTOB. lcnosb3oBanue
NPOrPECCUN IS PELICHUs PEATBHBIX 3aay IIPUKIIAJHOrO XapaKTepa.

HenpepeiBHble (QYHKIMM U UX CBOHCTBa. ToukM pa3pbiBa. ACHUMNTOTH TpauKOB
¢bynkuii. CBoiicTBa (DYyHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1ad.

[lepBast u BTOpas mpousBojaHbIe (yHKIUHU. OmpenereHue, reoMeTpuYecKuil U (U3NYecKuit
CMBICI POM3BOAHON. YpaBHEHUE KacaTeIbHOUN K rpapuKy QyHKIHUH.

[TpousBoHbIe SeMEeHTapHBIX QYHKIHHA. [Ipon3BoIHAS CYyMMBI, MPOU3BEACHHS, YACTHOTO

Y KOMITO3HMITNH (PYHKITUH.
MHuoxkecTBa M JI0OTHKA

MHoO)ecTBO, Onepaluy HaJl MHOKECTBAaMU M MX CBoWcTBa. [{narpammsl Diinepa—BenHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIlapara JJisi ONMUCAaHHUS PEaJbHbIX IPOLECCOB U
SIBJICHHH, IPY PEIICHUH 3a/1a4 U3 IPYTUX YUYSOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMAaTHYECKOTO OOBEKTa, CIENCTBUE, JT0Ka3aTelIbCTBO,
PaBHOCHJIBHBIE YPABHCHUS.



HJTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS1 VHEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOr0 BOCIIUTAHUS
c(hOpMUPOBAHHOCTh TPAKIAHCKON TO3UIMK O0YydYaroIIerocsi Kak akTUBHOTO W OTBETCTBEHHOTO
YleHa  POCCUHCKOTO o01IecTBa, MPEJICTABICHUE 0 MaTEeMaTHYCCKUX OCHOBax
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYyp TPaXKAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCH U JAPYTroe), YMEHHE B3aWMOJCUCTBOBATH C COIHMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUH C MX (PYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:
c(OpPMUPOBAHHOCTh POCCUUCKON TpakJaHCKOM HWACHTUYHOCTH, YBaXEHHsS K MPOUUIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUHUCKUX
MAaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAaHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOro Hapojaa, cHhOpMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUA, ITUYECKOrO MOBEJCHHUS, CBSA3AHHOIO C MPAKTUYECKHMM MNPUMEHEHHEM JOCTHKEHUU
HAayKd U JESATENbHOCThIO YUEHOIO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOIO
Oy ny1ero;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHMS :
ACTETHUYECKOE OTHOILICHUE K MUY, BKJIIOYAs 3CTETHUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCY>KICHHM, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHUS:
c(hOpMUPOBAHHOCTh YMEHUSI MPHUMEHSIThH MaTeMaTHUYECKHWE 3HAHMUSI B WMHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (30pPOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSAX CIOPTUBHO-03/I0POBUTENBHOM J1€ATEIHHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHUS:
TOTOBHOCTh K TpPYAY, OCO3HAaHWE IEHHOCTU TPYAOIIOOMS, MHTEPEC K pPa3IUuHbIM chepam
PO ECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oynyiiedl mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa30BaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKUX 337]a4 MaTEMaTHYECKOW HATPaBJIECHHOCTH;

7) 3K0JIOrHYeCcKOr0 BOCTIMTAHUS:
c(hOPMUPOBAHHOCTh ~ JKOJOTUYECKOHW  KyJbTYpPhl, TOHUMAHWE  BJIUSHUSA  COIMAIBHO-
SKOHOMHMYECKHX IIPOLECCOB HAa COCTOSIHUE IPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpOoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHus 3ajad B 00JacTH OKpY’KaoIIeH Cpellbl, MIIaHuPOBaHUE
MOCTYIKOB M OIIEHKH UX BO3MOKHBIX MTOCIEACTBUM IS OKPYKAOIIEH CPEIBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:
c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKd W OOIIECTBEHHOW TMPAKTUKH, TOHUMAHHE MAaTeMaTHUYeCKON HayKu Kak cdepsl
YEJIOBEYECKOUN JEATENbHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH JUISl Pa3BUTHUS IIMBHIIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBJISATh MPOEKTHYIO U MCCIEI0BATENBCKYIO ACATEIbHOCTh HHANBUIYATbHO U
B IpyIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbI

IHo3HaBaTenbHBIE YHHMBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA

ba3oBble Jiornueckue 1eMCTBUSA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATUSAMH, (QOPMYIUPOBATH OMPEICIICHUS TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA i1 0000uIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCHPUHUMATH, (POPMYIHPOBaTH U MPeOOpPa3OBLIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, eANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJiaratb KPUTEPUU NJIsl BBISIBICHUS 3aKOHOMEPHOCTEH u
MIPOTUBOPEUUI;

JieaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JAEAYKTHUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0KAa3aTEIhCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIPsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBIOMpaATh CIOCO0 pemieHuss y4eOHOH 3amaun (CpaBHUBAaTH HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble ucciieqoBaTe/ibCKHe AeCTBUSA:

WCIIONB30BaTh  BONPOCHI ~ KaK  MCCIENOBATEIbCKUI  MHCTPYMEHT  IIO3HAHUA,
(GbopMyJIIPOBATh BOIIPOCHI, (PUKCUPYIONIHE MPOTHBOPEUNE, POOIEeMy, YCTAaHABINBATh NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTHh CAMOCTOSITEIbHO CIUIAHWPOBAHHBIN  3KCIIEPUMEHT, HUCCIEIOBAHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (QOpMYyITUpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISBJIATH Ae(PUIMTHI HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJIi OTBETA HAa BOIIPOC U IS
pELICHUS 3a/1a4H;

BbIOMpaTh MH(OpPMAIMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HHGOPMAIMIO PA3IMYHBIX BHUJIOB U (QopMm
MPE/ICTABIICHHUS;

CTPYKTYpupOBaTh HWHGOpMAIMIO, TPEACTaBIATH €€ B  pasIuuyHbiXx  (opmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HWH(POPMAIMA 1O CaMOCTOSATEIHHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBbIE YyHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUSA
Oo0menne:
BOCIIPUHUMATH B (DOPMYJIUPOBATH CY>KJICHHUSI B COOTBETCTBUH C YCIOBUSIMH U LIEISIMHA OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BbIpaXaTb CBOK TOUYKY 3PEHHS B YCTHBIX M IMUCHMEHHBIX TEKCTaXx,
JIaBaTh MOSICHEHUSI TI0 XO/Ty PeIIeHUs 3a/1a4i, KOMMEHTUPOBATh MOTYYEHHBIN pe3yJIbTaT;
B XOJle¢ OOCYXIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOIEMBI,
pemaeMon 3aJauu, BBICKA3bIBaTh WJICH, HAIEJICHHBIE HA MOWUCK PENICHHUS, COMOCTABIATH CBOM



CYXKIEHHS C CYXJIEHUSIMU JIPYIHMX YYacTHHUKOB JMaora, oOHapy»XUBaTh pa3jHyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKCHHUS;
NPEACTABIATh PE3yJdbTaThl PELICHUS 3aJauyM, OJKCIIEPUMEHTa, HCCIENOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICEHUS C Yy4ETOM 3a4ad TPE3CHTAUUA U
0COOCHHOCTEH ayJUTOPHH.
PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS

Camoopranuszaums:
COCTaBJIATh IUIAH, aJTOPUTM pEIICHHs 3aJauyd, BBIOMPATh CIOCOO pemeHHs ¢ Y4ETOM
UMEIOLINXCSA PECypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
BJIQJICTh HABBIKAMU TO3HABATEIHHOW PEQIICKCHMH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUU U
MBICTUTENIBHBIX ~ TMPOILIECCOB, HMX  PE3yJbTAaTOB, BIaJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeIIeHNUs MAaTEMAaTUIECKOM 3a1a4H;
NpEeABUACTh TPYAHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IIPH PEHIEHUM 3aJadd, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIH U YCIOBUAM, OOBSICHATH MPUYUHBI TOCTHXKCHUS WU
HEJOCTH)KCHHSI ~ pPe3yJlbTaTOB  ACSITENBHOCTH, HAXOAUTh  OMMOKY, JaBaThb  OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeIbHOCTD:
MOHUMATh W HCIOJIB30BaTh IMPEUMYIINECTBA KOMAHIHOM M WMHIAUBUAYAJIbHOW pabOThl mpu
pelieHnr ydeOHBIX 3a/]ay, MPUHUMATh IeJlb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPalbOThI, paclpeAcsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (oOCykaeHHs, OOMEH MHCEHHM, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4YJI€HAMH KOMAaH[bl, OIEHWBATh Ka4yeCTBO CBOErO BKJIaJa B OOIIMNA MPOAYKT IO
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydaromuiicss MONYYUT CIEAYIONIME IPEAMETHBIE
pe3ynbTaThl MO OTIENBHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AinreOpa W Hayaia
MaTEMaTHYECKOr0 aHAIIN3ay:

Yucyia 1 BLIYUCTIECHUS
CBOOOJHO OTIEPUPOBATH MOHATUSAMU: PAIIMOHAIBHOE YHCIIO0, OECKOHEYHAs MepruogudecKast 1poos,
MPOLICHTHI, UPPAIMOHAIIBHOE YHCIIO0, MHOXXECTBA PAllMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEIl,
MOAYJIb AEHCTBUTEIBHOTO YHUCIA;

MPUMEHATh JIPOOM ¥ TPOIEHTHI IS PEHICHUS NPUKIAJHBIX 3aJad U3 Pa3IuIHBIX
OTpacJiel 3HAaHUM U PEabHOM KU3HU;

MPUMEHATHh NPUOKEHHBIE BBIUMUCICHUS, TpaBUia OKPYTJICHUS, TMPUKUIKY W OIICHKY
pe3yibTaTa BbIUUCICHUN;

CBOOOJTHO OIEPUPOBATH IOHATHEM: CTEMEHb C IIeJBIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOANIYI0 (hOopMy 3amucH EHCTBUTENBHBIX YHCEN IS PElIeHHs] MPaKTUYECKUX 3a1ad U
MIPEICTABICHUS JTAHHBIX;

CcBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPAIbHOUN CTETEeHH;
CBOOOJTHO OTIEpPUPOBATH IOHATHEM: CTEMEHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJHO OMEpUPOBATh MOHATHAMH: JIOTapudM dHCIa, [AECATUYHBIE U HATypaibHbIC
aorapudmsr;

CBOOOJHO ONEPUPOBATH TMOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apTyMEHTa;



OIIEpUPOBATH NOHATHAMHU: APKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YUCIOBOTO apryMEHTAa.
YpaBHeHusI 1 HEPaBEeHCTBA:

CBOOOJIHO ONEpUpPOBaTh IMOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;
IPUMEHSATh Pa3IMYHbIe METObl PELICHUS PAllMOHAIBHBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUH,
IPUMEHSTHh METOJI MHTEPBAJIOB JUUIsl PELIEHUsI HEPAaBEHCTB;
CBOOOJIHO ONEPUPOBATH MOHATHSMU: MHOIOWIEH OT OJHOM NEpEeMEHHOI, MHOIOWIEH C LEJIbIMU
Kod(puLreHTaMH, KOPHM MHOTOWIEHA, NPUMEHSTH JEJICHHE MHOroWwIeHa Ha MHOTOWIEH C
0CTaTKoM, TeopeMy besy u reopemy Buera nns penienus 3anad;
CBOOOJIHO OINEPUPOBATH MOHATHUSAMH: CUCTEMA JMHEWHBIX ypaBHEHHH, MaTpUIA, OTPEACTUTENb
MaTpHULBI 2 X 2 ¥ €70 TeOMETPUYECKUI CMBICI, HCIIOJIb30BaTh CBOWCTBA ONPENEIINTENs 2 X 2 1iis
BBIUMCJIEHMSI €r0 3HAYEHHUs, NPUMEHATb ONPENCIUTENN IS PELICHUs] CUCTEMbl JIMHEHHBIX
YPaBHEHHH, MOJACINPOBATh PEAJIbHbIE CUTYALlMH C IIOMOIIBIO CUCTEMBI JINHEHHBIX YPAaBHEHUH,
UCCJIEI0BATh [TIOCTPOCHHBIE MOJEIN C ITOMOIIBI0 MAaTPHULl U OIPENEIUTENEH, HHTEPIIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;
MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa30oBaHUsl BhIPAXKEHUI;
BBINOJIHATH NMPEOOpa30BaHUs YHUCIOBBIX BBIPAKEHHM, COAEPXKAIMX CTEHNEHU C palMOHAIbHBIM
[I0Ka3aTeseM;
UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis MpeoOpa3oBaHUsl JOrapu(pMUUECKUX BbIpAXKEHUI;
CBOOOJTHO OIEPUPOBATH MOHATUSMH: HppAlMOHAIBHBIC, MOKa3aTeIbHbIE W JIorapu(pMUUECKUE
YPaBHEHHUs, HAXOJUTh UX PEIICHUs C MOMOLIbI0 PABHOCWIBHBIX IEPEXOJ0B WM OCYIIECTBIAA
IIPOBEPKY KOPHEW;
IIPUMEHSTD OCHOBHBIE TPUTOHOMETPUYECKHE bopMmybl TUISL npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;
CBOOOJIHO ONEPHPOBATH MOHATUEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATh HE00X0IUMBbIE
(GopMyJIbI JU1sl pELIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;
MOJICJIUPOBATh peaJIbHble CUTYAllMM Ha S3bIKE aJIreOpbl, COCTABIATH BBIPAKEHMSI, YPaBHEHMUS,
HEPAaBEHCTBA IO YCIIOBUIO 3aJauyM, HCCIEAOBATh IOCTPOCHHbIE MOJEIU C HCIOJIb30BAHUEM
anmapara ajireOpsbl.

DOyHKIUHN U TPAaPUKH:
CBOOOJIHO ONIEpUPOBATh MOHATUAMMU: (PYHKIUS, CIOCOOBI 3aJjaHNs (PYHKIIUH, B3aUMHO OOpaTHbIE
byHKIMM, KOMMIO3MLMA  (QYHKIMH, Trpaduk  (yHKUUH, BBINOJHATH  3JIEMEHTAapHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;
CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JacTh ONpPENEICHHUS] 1 MHOXKECTBO 3HAUE€HUN (pyHKLUH,
HYJH (PYHKIIMH, TPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
CBOOOJHO ONEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE (PYHKIIMH, IEpHOANYEcKUe QYyHKLUH,
IPOMEXYTKM MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl U MUHMMYMbl (YHKIMH, HauOoJibllee U
HauMEeHbIlIee 3HaYeHNE (PYHKIINN Ha IPOMEXKYTKE;
CBOOOJTHO OMNEpUpPOBaTh MOHATUAMU: CTEeNEeHHas (QYHKIMA C HaTypaJbHBIM M IIEIbIM
nokasaresneM, rpaguk CTEeeHHOW (YHKIMH C HaTypaldbHBIM U IIEJIBIM IOKa3aTeleM, rpaux
KOPHS N-0i CTENeHH KaK (QYHKLIUU OOpaTHOM CTENEHU C HaTypaJIbHBIM MTOKA3aTeIeM;
ONepUpPOBaTh MOHATUSAMU: JIMHEWHAs, KBaJpaTUYHAs U IPOOHO-TMHEHAas (PyHKINU, BBITOJIHATh
3IIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPaHKOB;
CBOOOZHO OMEpUPOBaTh MOHATHAMH: T[OKa3aTelbHas U Jorapupmuyeckas QyHKIUU, HX
CBO¥CTBA U IrpadMKH, UCIIOIH30BaTh UX IpadUKH JUISl peIICHHs] YpaBHEHHIA;
CBOOOZHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEIEICHUE
TPUTOHOMETPUUYECKUX (DYHKIUN YMCIOBOTO apryMEHTa;
MCIOJIb30BaTh rpaduku GyHKIUN ISl MCCIEA0BAHUS MPOIIECCOB U 3aBUCUMOCTEN NP PELIeHUU
3aJa4 U3 JAPYruX y4eOHBIX MPEIMETOB U pealbHOM KU3HU, BBIpaXaTh (hopMysiaMH 3aBUCUMOCTH
MEX]ly BEIMYMHAMY;

Havaja maTeMaTH4eCKOro aHaJIM3a:



CBOOOJHO oOmIepupoBaTh MOHATHAMU: apu(MeTHUecKas U TeoMEeTpHuYecKas Iporpeccus,
0eckoHeuHO yOBIBaIOIIasi FreOMETPUYECKasi MPOTPECCHsl, TMHEHHBINH U SKCIIOHEHIMANBHBIA POCT,
(dopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;
MCII0JIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEAJIbHBIX 3a]a4 IPUKJIaJHOTO0 XapaKTepa;
CcBOOOJIHO OIIepUpPOBATH HOHATHSIMH: IIOCJIEI0BATENBHOCTD, COCO0BI 3alaHus
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaiuu3a 0€CKOHEYHO MallbIX;
CBOOOJTHO OIEpPHPOBATh MOHATHUSAMH: HENpPEpbIBHbIE (YHKINMH, TOYKH pas3pbiBa Trpaduka
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;
CBOOOJIHO ONEpUpPOBATh MOHATHEM: (YHKLUS, HETPEPhIBHAS HA OTpe3Ke, MPUMEHATh CBOICTBA
HeNpepbIBHbIX QYHKIMHA U1 peLIeHus 3a1ay;
CBOOOJTHO ONEpUPOBATH MOHATUAMU: MEPBasi U BTOpasi MPOU3BOJIHBIC (DYHKIMH, KacaTelbHas K
rpaduky QyHKIHH;
BBIYUCIIAITh TPOU3BOAHBIE CYMMBI, HPOHM3BEACHUS, YACTHOTO W KOMITO3UIMH ABYX (DYHKITHIA,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIHIA;
UCTIOJIF30BaTh TE€OMETPUUYECKHII U (PU3UICCKUI CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.
MHuoxecTBa H JIOTHKA:
CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallMi HaJl MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr Uil ONMCAaHUs pealbHBIX IPOLIECCOB U
SIBIICHUI, TIPU PEIICHUM 3329 U3 APYTUX y4EOHBIX MPEIMETOB;
CBOOOJIHO OIEPUPOBATh MOHATUSAMU: ONpE/AEICHUE, TEOpEMa, YpaBHEHUE-CIIEeICTBIE, CBONCTBO
MaTeMaTU4eCKOro 00bEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.
K xoniy oOyuenus B 11 kiacce oOydarouuiics MOXy4YUT CIEAYIOIINE TPEIMETHbIE PE3yJIbTaThl
[0 OTAEIbHBIM TeMaM paboyeil mnporpaMMmbl Yy4yeOHOro Kkypca «AnreOpa u Hayaua
MaTEMaTHYECKOT 0 aHAJIN3a»:
Yucia 1 BLIYHCICHUS:
CBOOOJIHO ONEPHPOBATH MOHATUAMM: HATYPaJIbHOE M LIEJI0E YUCIIO, MHOXKECTBA HATypajbHbIX U
LENbIX YMCEeN, UCIOIB30BaTh Mpu3Haku Aenumoctd 1enbix uncen, HOJ m HOK nHarypanbHbIX
qucesl A peIEHUs 3a1a4, IPUMEHATh aropuT™ EBknnna;
CBOOOJHO OINEpPUPOBATh MOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBaTh HAaTypaJibHblE YHCla B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,
CBOOOJHO ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YMCIO U MHOKECTBO KOMIUIEKCHBIX YHCEl,
NpPEJCTaBIATh KOMIUIEKCHBIE YHCIa B airedpanyeckodl W TPUTOHOMETpUYECKoil (opme,
BBITNOJIHATH apu(METHUECKHE ONEPALUK ¢ HUMH U M300pa)xkaTh Ha KOOPAMHATHOM IJIOCKOCTH.
YpaBHeHNsI 1 HEPAaBEeHCTBA:
CBOOOJHO OINEpPUPOBATh MOHATHSAMH: HppallMOHAJIBbHbBIE, MOKa3aTelbHbIE U JOrapupMuyecKue
HEPABEHCTBA, HAXOAUTH UX PEUICHMSI C TIOMOLIBI0 PABHOCUIIBHBIX IIEPEXO/0B;
OCYLIECTBIISATH OTOOp KOpPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPABHEHHUS,
CBOOOJHO  OMEpPHPOBAaTh  MOHATHEM  TPUTOHOMETPUUYECKOE  HEPAaBEHCTBO, IPUMEHSTH
HeoOXxoquMble (POPMYJIBI IJISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHUCTEMAa W COBOKYIHOCTb YpPaBHEHMH U HEpPaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBbI-CIICACTBHS, HAXOJAUTh PELICHHs] CUCTEMBI M COBOKYITHOCTEH
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOTAapU(PMUYECKHX ypaBHEHMH U
HEPABEHCTB;
pemiatb ~ paluOHaJbHblE, HMppPAaLMOHANbHbIE, IOKa3aTelbHble, JorapupMUUYECKue U
TPUTOHOMETPHUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COep Kalllie MOy U TapaMeTphl;
OPUMEHATH Tpaduyeckre MEeTObl I PELIeHHs YpaBHEHMH W HEpaBEHCTB, a TaKXe 3agad C
napaMmeTpamy;
MOJICIUPOBATh pealibHble CUTYAIlMM Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHHS, YpaBHEHHUS,
HEPAaBEHCTBA M HMX CHCTEMbI IO YCJIOBHUIO 3aJ[auyd, HCCIIEOBaTh IMOCTPOECHHBIE MOJIENH C
UCIOJIb30BaHUEM arnapaTa ajareopsl, HHTEpPIPETUPOBATh MOTYUYEHHBINA pPe3yJIbTaT.
DyHKIUH U TPaQUKH:



CTPOUTH rpaKN KOMIOZUIUU QYHKIUN C TTIOMOIIBIO 3JIEMEHTApHOTO MCCIICIOBAHUS U CBOWCTB
KOMIIO3UIINH IBYX (DYHKIIHIA;
CTPOHTH T€OMETPHUYECKUE 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPIMHATHOM IJIOCKOCTH;
CBOOOIHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,
NPUMEHATHh QYHKITMH Tl MOJCITUPOBAHHS U CCIICIOBAHMUS PEATBbHBIX TPOIIECCOB.

Hauaja MaTeMaTH4eCKOro aHaJIn3a:
UCTIOJIB30BaTh MPOU3BOIHYIO JIJISl HCCIIEIOBaHUS ()YHKIIMU HA MOHOTOHHOCTD U 3KCTPEMYMBI;
HAXOJWTh HANOOJIbIIIEe U HAMMEHbIIICE 3HAYCHHS (DYHKIIMHA HEMTPEPHIBHON Ha OTPE3KE;
UCTIOJIB30BaTh TPOM3BOIHYIO U HAXOXKICHHS HAWIYYIIErO pPEIICHUS B MPUKIAJHBIX, B TOM
YHClie COIMATbHO-DKOHOMHUYCCKHX, 3aJa4ax, Ui OINpPEACICHUS CKOPOCTH U YCKOpPEHUs
nporiecca, 3alaHHOTO (OPMYIION WK TpaduKoM;
CBOOOJHO OIEPUPOBATh TMOHATHUSAMU: TEPBOOOpa3Has, ONpeNCIEHHBIA HWHTErpall, HaXOIUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;
HAXOJUTh ILIOUIA]IU INIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO0 HHTETpaIa;
UMETh TPEJCTABJICHHEC O MAaTeMaTHYeCKOM MOJICIIMPOBAHUH HA MPHUMEpPE COCTaBICHUS
muddepeHIMaTbHBIX YPaBHEHUI;
pemath TPHUKIAIHBIC 3aJa4d, B TOM YHUCJIC COIHAILHO-YKOHOMHYECKOTO U (PU3UYCCKOTO
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3A.



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHME

Ne | HammenoBaHue pa3nenoB U TeM
n/m HIPOrpaMMBbl

KonnyectBo yacoB

Bcero

KonTpoinbHbIE
paboThI

IIpakTueckue
paboThI

DnexTpoHHbIe (ITUPPOBBIC)
o0pa3zoBaTeNnbHbIe PEeCypChl

1 | MuoxecTBO
JICHCTBUTEIBHBIX YHCE]L.
MHOTro4JIeHEI.
PaunonansHbie ypaBHEHUS!
1 HepaBeHcTBa. CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24

1

https://resh.edu.ru/subject/51/10/

2 | OyHkuy U TpaduKH.
Crenennast yHKIUS C
IIEJIBIM TTOKa3aTeIeM

12

https://resh.edu.ru/subject/51/10/

3 | Apudmerndeckuii KOpeHb
N-0i cTEeneHHu.
Hppauunonansusie
YpaBHEHMSI

15

https://resh.edu.ru/subject/51/10/

4 | TlokasarenbHas (QyHKIIHSL.
[TokasarenbHbIe YpaBHEHUS

10

https://resh.edu.ru/subject/51/10/

5 | Jlorapupmuueckas
byHKIuS.
Jlorapudmuueckue
ypaBHCHHSI

18

https://resh.edu.ru/subject/51/10/

6 | Tpuronomerpuyeckue
BBIPAKEHUS M YPaBHEHMUSI

22

https://resh.edu.ru/subject/51/10/

7 | TlocienoBaTenbHOCTH U
Iporpeccun

10

https://resh.edu.ru/subject/51/10/

8 | HempepsiBHBIE DyHKINH.
[IpousBoHas

20

https://resh.edu.ru/subject/51/10/

9 | [loBTOpEHuUE, 0000IICHHE,
CHCTEMaTH3aINsI 3HaHUH

https://resh.edu.ru/subject/51/10/

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10




ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

No Tema ypoka KosmuecTBo yacoB Hara [Ipumeuanue
n/n Beer | Konr [Ipax U3Y4YEHUS
0 paboThl | paboThHI

1 MHO)€eCTBO, OIEepauy HaJl 1
MHO>KECTBaMHU U MX CBOICTBa

2 Junarpammel Diinepa-Benna 1

3 [IpuMeHeHne TeopeTHKO- 1
MHOYECTBEHHOTO amrapara Jjs
pelieHus 3a1a

4 Panmonansubie yncia. OOBIKHOBEHHBIC 1
U JeCATUYHBIE APOOU, TPOLIEHTHI,
0ECKOHEUHBIE TIEPHOTMUECKUE IPOOH

5) Paumonanehbie uncna. OOBIKHOBEHHBIC 1
U JIeCATUYHBIC APOOU, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANUECKUE APOodH

6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pElICHUs TPUKIIATHBIX 337124

7 [Ipumenenue npoOeli U MPOLICHTOB IS 1
pElICHUs TPUKIIATHBIX 33724

8 JlelicTBUTEIIbHBIC YHCIIA. 1
PanmonansHbIe ¥ UppallMOHATILHBIC
qucna

9 Apudmerndeckue onepaum ¢ 1
JeHCTBUTENbHBIMH YUCIAMU

10 Moaynb AEHCTBUTEIBHOTO YUCTIA U €70 1
CBOMCTBA

11 | [IpubnuxEnnble BEIYUCIEHUS, IpaBuaa | 1
OKpYTJIEHUS, TPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

12 | OcHOBHBIE METOJIBI PEIICHHUSI LIETBIX U 1
JIpOOHO-pallMOHABHBIX YPaBHEHUHN U
HEPAaBEHCTB

13 | OcHOBHBIE METO/IBI PELICHHS LIEIbIX U 1
JIPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14 | OcHOBHBIE METO/IbI PEIICHUS LIETBIX U 1
JIpOOHO-pallMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15 | MHOrouJIeHbI OT O/IHOM EepPEMEHHOM. 1
JleneHre MHOTOWICHa HA MHOTOYJICH C
octaTtkoM. Teopema besy

16 | MHOTOUIEHHI C IIETBIMU 1
kodddunmentamu. Teopema Bueta

17 | Pemenue cucTeM JIMHEHHBIX 1
ypaBHEHUU

18 | Pemenue cucreM JIMHEHHBIX 1 1
YpaBHEHUH

19 Martpuia CuCTeMbI JIMHEUHBIX 1




ypaBHeHui. OnpenennTens MaTpULIbl
2%2, ero reoMeTpUuYECKUid CMBICIT U
CBOﬁCTBa; BBIYUCJICHUC €I'0 3HAYCHUA

20

Onpenenurenb MaTpUIBI 2X2, €ro
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

21

[IpumeneHue onpenenurens s
peLIeHUs] CUCTEMBI JINHEUHBIX
ypaBHEHUH

22

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
YpaBHEHUI

23

Pemenne npukiagHelx 3a1a4 ¢
IIOMOULIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

24

KontponbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN"

25

OyHKIHMA, cTIOcOObI 3a1aHns (PYHKIUH.
B3aumHo obpaTHbIe QYHKITUH.
Kommosutus GhyHKImit

26

I'padux pyHkumu. DeMeHTapHbIC
npeoOpa3zoBaHus rpadUKOB QYHKIIHHA

27

O6actb ornpeesieHust © MHOXECTBO
3HaueHui Qpynkuuu. Hymu ¢yHkimm.
[TpoMeXyTKH 3HAK MTOCTOSIHCTBA

28

YéETHble 1 HeYETHBIE (PYHKIIHH.
[Tepuoanueckue GyHKIMH.
[TpoMeXyTKH MOHOTOHHOCTH (h)YHKIIUU

29

MakcuMyMbl U MUHUMYMBbI (DYHKIIMH.
HauOonpiiee 1 HauMeHblllee 3HaYEHNE
(GYHKIIMU Ha IPOMEKYTKE

30

JIuneitHast, KBaJpaTHUHas U JpOOHO-
JuHeHast QyHKIUU

31

DneMeHTapHOEe UCCIIEJOBaHNE U
IOCTPOEHHE I'paUKOB ITUX QYHKUUN

32

DneMeHTapHOe UCCIIEJOBaHNE U
MOCTPOEHHE I'paUKOB ITUX QPYHKUIUN

33

CTeleHs ¢ IeIbIM ITI0KA3aTEIEM.
bunom Herorona

34

CTereHs ¢ IenbIM ITOKa3aTeleM.
bunom HeroTona

35

Crenennas GyHKIUS ¢ HATYPATBHBIM U
eabIM IoKka3zareiieM. E€ cBovicTBa U

rpaduk

36

KourponsHas padora: "CreneHHas
p p
¢bynkuus. E€ cBoiictBa u rpaduk”

37

Apudmernueckuii KOpeHb
HaTypAJIbHOW CTENEHU U €r0 CBOMCTBA

38

Apudmernueckuii KOpeHb
HaTypAJIbHOW CTENEHU U €r0 CBOMCTBA




39

[Tpeobpa3oBaHUs YHCIOBBIX
BBIPOKCHUH, COJICPIKAIINX CTCTICHH U
KOpHHU

40

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPXKECHHH, COJEPKALIUX CTEIICHU U
KOpHU

41

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPKCHUH, COJICPIKAIINX CTCTICHH U
KOpHHU

42

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEUICHUS
UppallMOHATIBHBIX YPaBHEHUI

43

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METOABI PEIIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUU

44

HppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEIICHUS
UppallMOHATIBHBIX YpaBHEHUI

45

PaBHOCUIIBHBIE TIEPEXObI B PELICHUU
HMPPALMOHAIIbHBIX YPAaBHEHUM

46

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPAaBHEHUN

47

PaBHOCHIIBHBIE IIEPEXO/BI B PELLICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

48

PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPAaBHEHUN

49

CgoiicTBa 1 rpad)uK KOPHS n-0it
CTENEeHU KaK (QYHKIIMHU 0OpaTHOU
CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM

50

CaoiicTBa U rpauK KOpHsI n-ou
CTEINEeHH KaK (QyHKIUN 0OpaTHOM
CTETIEHH C HAaTYPaJbHBIM MTOKa3aTelIeM

51

KontponbHas pabdora: "CpoiicTBa
rpaduK KOpHS N-0il cTeneHu.
WppanmonanbHble ypaBHeHUs"

52

Cremnens ¢ palliOHATBHBIM
oKa3aTelieM U €€ CBOMCTBa

53

Crenens ¢ palliOHAIbHBIM
mokasaTejieM U €€ CBOUCTBA

54

Crenens ¢ palliOHAIbHBIM
mokasarejieM U €€ CBOUCTBA

55

[Toka3zarenbHast GyHKIM, €€ CBOCTBA
u rpaduk

56

Hcnonb3oBanue rpaduka GpyHKIUN
JUIsl peLIEHUs] YPABHEHUH

57

Hcnonb3oBanue rpaduka GpyHKIUN
JUIsl peLIEHUs] YPABHEHUH

58

IlokazaTenbHBIC YpaBHCHMU.
OCHOBHBIE METOJEI peUICHnA
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

59

IlokazatenbHbIC YPaBHCHMU.




OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHBIX YPaBHEHUM

60 | Iloka3arenbHbIC ypaBHEHHUS.
OCHOBHBIE METO/bI pEeLLICHUS
[I0KA3aTENIbHBIX YPABHEHUI

61 | KonrponbHas pabora: "[lokazaTenpHas
¢yukuus. IlokazarenbHple ypaBHeHUs"

62 | Jlorapudm ymucia. CBoicTBa
norapudma

63 | Jlorapudm umucia. CBoicTBa
norapudma

64 | Jlorapudm ymncia. CBoicTBa
norapudma

65 | HecsaTuuHble M HaTypalbHBIC
JorapudMpl

66 | HecsaTruHbIe M HATYpaJbHBIC
JorapuMbl

67 | IIpeoOpa3oBaHue BEIPAKEHUH,

COoJIep KALIMX JIorapu(MBI

68 | [IpeoOpa3oBaHue BEIPAKEHUH,
CoJIep KaLIMX JIorapu(MBI

69 | [IpeoOpa3oBanHue BEIPAKEHUH,
CoJIep KaLIMX JIorapu(Mel

70 | Jlorapudpmuyeckast pyHKIM, €
CBOHCTBA U rpauK

71 | Jlorapudpmuyeckast QyHKIH, €
CBOMCTBA U rpauK

72 | Ucnonb3oBanue rpaduka GyHKIUN
JUIsl peLIEHUs] YPABHEHUHI

73 | Ucnonb3oBanue rpaduka GyHKIUN
JUIsl peLIEHUs] YPABHEHUH

74 | Jlorapudmuyeckre ypaBHEHHUS.
OCHOBHBIE METOJIbI PETICHUS
Jorapu(pMHUUECKUX YpaBHEHUH

75 | Jlorapupmuueckrie ypaBHEHHUS.
OCHOBHbBIE METO/IbI PEeILICHUS
Jorapu(MUUECKUX YpaBHEHUI

76 | Jlorapudmuyeckre ypaBHEHHUS.
OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMHUUECKUX YpaBHEHUH

77 | PaBHOCUIIbHBIE IEPEXO/IBI B PELLIEHUU
Jorapu(pMHUUECKUX YpaBHEHUH

78 | PaBHOCHIIBHBIEC TIEPEXO/IbI B PEIICHUN
Jorapu(pMHUUECKUX YpaBHEHUH

79 | KonrponbHas pabora:
"Jlorapudmuueckas QyHKIHS.
Jlorapudmuueckue ypaBHeHHs"

80 | Cunyc, KOCHHYC, TAHTEHC M KOTAHTCHC
YHCIIOBOTO apryMEHTa

81 | CuHyc, KOCHHYC, TAHTE€HC U KOTAaHTE€HC

YHUCJIOBOT'O apIr'yMCHTA




82

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOIO apryMeHTa

83 | ApkcuHyC, apKKOCHHYC M apKTaHTE€HC
YHCIOBOTO apryMeHTa

84 | Tpuronomerpuyeckast OKpy>KHOCTb,
oIpeJieJIeHue TPUTOHOMETPUUYECKUX
(YHKIMH YHUCIOBOTO apryMeHTa

85 | Tpuronomerpuveckas OKpy>KHOCTb,
orpeJiesIeHue TPUTOHOMETPUUYECKHIX
(YHKIMH YHUCIOBOrO apryMeHTa

86 | OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyJIBI

87 | OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyJIBI

88 | OcHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

89 | OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

90 | [IpeoOpa3oBanue
TPUTOHOMETPHUECKUX BBIPAKEHHUH

91 | IIpeoOpa3oBanue
TPUTOHOMETPHUECKUX BBIPAKEHHI

92 | IIpeoOpa3oBaHue
TPUTOHOMETPHUECKUX BBIPAKEHHIH

93 | [IpeoOpa3oBanue
TPUTOHOMETPHUECKUX BBIPAKEHHH

94 | PemieHue TPUTOHOMETPHUCCKHUX
YpaBHEHUN

95 | Pemenne TpUrOHOMETPHYECKHIX
ypaBHEHUH

96 | Pemenne TpUrOHOMETPHUYECKHIX
YpaBHEHUH

97 | Pemienne TpUrOHOMETPHUYECKHIX
ypaBHEHUH

98 | Pemenne TpUrOHOMETPHUYECKIX
YpaBHEHUH

99 | Pemenne TpUrOHOMETPHUYECKHIX
YpaBHEHUH

100 | PemeHre TpUrOHOMETPHYECKHIX
YpaBHEHUH

101 | KonTponbHas paboTa:
"TpuroHoMeTpudecKre BEIpaKEeHUs U
TPUTOHOMETPUYECKNE YpaBHEHUS "

102 | IlocnemoBaTeNbHOCTH, CIIOCOOBI
3a/laHus [OCIeN0BaTeIbHOCTEH. MeTon
MaTeMaTHYeCKON WHAYKIIUU

103 | MoOHOTOHHBIE 1 OTpaHUYECHHBIE
IOCJe10BaTeNbHOCTH. McTopus
aHasn3a 0ECKOHEYHO MaJIbIX

104 | Apudmernyeckas mporpeccus

105 | 'eomeTrpuueckas mporpeccust




106

Bbeckoneuno yOsiBaromias
reOMEeTPUYECKast TPOTPECCHS

107 | Cymma OeckoHEYHO yOBIBaIOIICH
reOMETPHUECKON IPOTrpeccuu

108 | JIuHeiHbIHi 1 SKCTIOHEHIUAIbHBIN
poct. Yucio e. @opmyiia CIOKHBIX
MIPOIICHTOB

109 | JIuHeiHbIi 1 3KCIIOHEHIMAJIbHBIH
poct. Yucino e. Dopmyiia CI0KHbIX
IIPOLICHTOB

110 | Ucmosb30BaHME MIPOTPECCUU IS
peleHysl peaabHbIX 3a1a4
MPUKIIAIHOTO XapakTepa

111 | KonTponwsHas pabora:
"[locnenoBaTebHOCTH U TpOrpeccun’”

112 | HenpepsiBHBIE (DYHKITMH U UX
CBOICTBa

113 | Touka pa3peiBa. ACUMIITOTHI Ipa)uKOB
byHKIMI

114 | CpoiicTBa QyHKINI HETIPEPHIBHBIX HA
OTpe3Ke

115 | CpoiicTBa pyHKINI HETIPEPHIBHBIX HA
OTpe3Ke

116 | Meron MHTEPBAJIOB IS PELICHUS
HEPaBEHCTB

117 | MeTo HHTEPBAJIOB JIsl PEIICHUS
HEPaBEHCTB

118 | Meron MHTEPBAJIOB VISl PELICHUS
HEPaBEHCTB

119 | IlpumeHeHue CBOMCTB HEMPEPHIBHBIX
GyHKIMHI 1715 petieHus 3a1a4

120 | IlpumeHeHue CBOMCTB HEMPEPBIBHBIX
GyHKIMHI 1715 petieHus 3a1a4

121 | IlepBas u BTOpasi NpOU3BOIHBIE
byHKIIHN

122 | Onpenenenue, reOMETPUUECKUN CMBICTT
MIPOU3BOAHOMN

123 | Onpenenenue, (huU3NYECKH CMBICT
MPOU3BOAHOMN

124 | YpaBHeHue kacaTenbHOH K rpaduky
byHKIIHN

125 | YpaBHeHue kacatenbHOH K rpaduky
byHKIIHN

126 | [Ipom3BOIHBIC FTTIEMEHTAPHBIX
byHKIMI

127 | Ilpou3BOgHBIE dJIEMEHTAPHBIX
byHKIMI

128 | IlpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOI'O M KOMITO3UIMU (QYHKIMH

129 | IlpousBogHast CyMMBI, IPOU3BEICHUS,

YaCTHOI'O M KOMITO3UIMU (QYHKIMH




130 | IlpousBogHast CyMMBbI, IPOU3BEACHUS, 1
YaCTHOTO M KOMIO3ULIUU QYHKIUI

131 | KonrponsHas pabora: "[IpousBoanas” 1

132 | IloBTOpeHue, 0600IICHHE, 1
cucTeMarusauus 3Hauui: "Ypapaenus"

133 | IloBTOpeHue, 0600IICHHE, 1
cucTeMaTtu3aius 3Hanuii: "Oynkuun"

134 | MToroBas KOHTpOJIbHAS paboTa 1

135 | MroroBasi KOHTpoOJIbHAs paboTa 1

136 | [ToBTOpeHnue, 0600IICHNE, 1
CUCTEeMAaTH3allMsl 3HAaHUH

Jlo6aBuTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



