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INOACHUTEJIbBHAS 3AIINCKA

VY4eOHbIil Kypc «AnreOpa M Hadalla MaTEMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero odimero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAIBbHYIO 0a3y i HM3yYeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHBI, (POPMUPYET JOTHUYECKOEe U aOCTPaKTHOE MBIILICHUE
0o0yJaromuxcst Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUSI B MAaTeMaTU4YeCcKOi opme.

VY4eOHbIi Kypc anreOppl W HayaJl MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHHM, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XW3HHU, IMO3BOJISICT OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh WX JJIS
JAIbHEWIEro o0pa3oBaHWMs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTHYEeCKOro aHalu3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHS C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAIOTHIO, (OPMUPYET KpEaTHMBHOE W KPUTHUYECKOE
MBIIIUICHHE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydaronuecsi TMOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYECKHX MOJICICH pEaIbHBIX CUTYyalluid, WHTEPIPETAldU TOTydEeHHBIX
pelleHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMHUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIUATIOM, KOTOPBIN
peanmu3yercss Kak depe3 ydeOHBIM MaTepuan, crnocoOCTBYIOUIMA (OpPMHUPOBAHUIO HAYYIHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydyeOHOM  AesITeNbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPALlMM ~ BHUMAHHS, CAaMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHHs: anrebpe W HadajdaM MaTEMaTHYeCKOrO aHaM3a JISKHUT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hadajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEyIOIINE COJEpXKAaTeNbHO-METONYECKHe JTHHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havama maremaTiueckoro aHanmusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE cOIEpKATEIHHO-METOAWYECKUE JMHUU H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHMsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS JIPYT
JIpyra ¥ TOCTETIEHHO HACHIIIASCh HOBBIMH TeMaMd W pazaenamu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCST MHTETPATHUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHWe HECKOJIbKUX
MaTeMaTHUYeCKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHau3,
TEOpHsl MHOJXKECTB, MareMaTrhdeckas joruka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBJIaJICBAIOT BcE Ooyiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TMOCIeI0BaTEIbHO
dopMupyeTcsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOZETh pealbHOM
CUTyalliu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, IJs pelieHus
CaMOCTOSITENTEHO CPOPMYIMPOBAaHHONH MaTeMaTHYeCKOW 3amad, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYecKast  JMHUsA  «Yucima W BRIUHCIEHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO o01iero obpaszoBanmsi. Ha ypoBHe cpeaHero oOmiero odpazoBanus 0codoe
BHUMaHUe yaemnseTcss GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMEHHE NIeNaTh MPHUKHUIKY, BBITOIHATH
npUOIKEHHBIE BRIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUs, pab0oTaTh C MAaTEMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCs MHOXECTBa HATYypPalbHBIX, IEJIBIX, PAlMOHAIHHBIX U
JNENCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHcel. B KakIoMm U3 3THX



MHOKECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIC €My CHEIM(DUUECKUE 3a/1a4i U OTepaIliu: JIeJICHNE
HAIEJIO, OMNEPUPOBAHME OCTATKAMH Ha MHOXECTBE IIeNIbIX YHCEN, OCOOble CBOMCTBa
paIMOHANTBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHUYECKHE OMepalui, a TaKKe H3BIICUCHUE
KOpHSL ~ HAaTypaJIbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX uuced. braropaps
MOCJICIOBATEILHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3yeMBIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHCHHSI IJIs1 PEIICHUS PA3IMYHBIX 33729 (OpMHUpYyeTCs MpeACcTaBIeHUE
0 CIMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHHUH MOJIEIEH pealbHOr0 MUPA, IIIMPOKO
UCTIONIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIHSI.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUHM BCETO OOYy4YCHHS Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammbl
MPEAYCMOTPEHO pelIeHUEe COOTBETCTBYIOIIUX 3a/ad. B pe3ynaprare 00ydarommecsi OBJIaICBAIOT
pPa3IMYHBIMM ~ METOJAMHU  PEIICHUS PalUOHAIbHBIX, HWPPALHOHAIBHBIX, TOKA3aTEIbHbIX,
Jorapu(MUUECKUX ¥ TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB M CHCTEM, a Tak)Ke 3ajad,
cojepxamux mapaMmerpsl. [lonydeHHble yMEHMsI HIMPOKO HMCHOJIB3YIOTCS IPH HCCIEIOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOIHOM, MPY PEIICHUH MPUKIIAIHBIX 33/1a4 U 3a7a4 Ha HAXOXKJICHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHU QyHKIMU. [laHHas comepikarenbHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palOHATIBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAK)KE€ BBIPAKCHUH,
coJlepKalluX CTernmeHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIIEe pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUJICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HABBIKU JECTYKTHUBHBIX PACCYKICHHH, pabOThl C CUMBOJbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs IPAKTHUECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanyecKass JUHUS «DyHKIUMU U TpaduKu» TECHO MEpeIuieTaeTcs ¢
OPYTMMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KaKOM-TO  CMBICIE  3a1aér
MOCNEAOBATEIbHOCT,  M3yU€HUsT MaTepuana. V3ydeHWe  CTENEeHHOW, MOKa3aTelbHOM,
norapu(pMUUECKON U TPUTOHOMETPUICCKUX (DYHKIUH, UX CBOMCTB U Tpad)uKOB, HCIIOJIb30BAHHE
byHKIMI Ui pemieHusl 3aad U3 JPYTUX YYeOHBIX IMPEJAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHaJM30M, TaK M C pelIeHuEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OOJbIlIOe BHUMaHUE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaxkaThb GopMylaMu
3aBUCUMOCTH M@Ky Pa3JIMUYHbIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpabuku. Marepuan STOi cojepKaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pa3audHoOi (opme:
AHAIUTUYECKOW, Tpadudeckod U croBecHOW. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUSI, CIHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCITOJIb30BaHUIO aHAJIOTHA.

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOTo aHaIN3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYeCKUX, TaK M MPUKIAAHBIX 33134, JOCTYMHBIX 00YJarOIIUMCS,
TaK KaK Yy HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH rpadvKH CIOKHBIX (DYHKIHH, OMPEaesTh UX
HauOOJbIIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTH W YCKOpeHHus TporeccoB. [lanHas coxaepxaTenbHas JWHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHHUS MAaTEMaTHYECKUX MOJENEeH peabHbIX CHUTYyaluii, MO3BOJSET
HaxXOJIUTh HaWJydlllee pelieHWe B TNPHUKIAAHBIX, B TOM YHCIE COIHATHHO-DKOHOMHYECKHX,
3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJYyYEeHHBIX B XOJI€ PA3BUTHS MaTEeMaTHKU KaK HAyKH, U
00 UX aBTOpax.

ConepkarenbHO-MeTOMUeCKass JHHUS «MHOXECTBa W JIOTHKA» BKIIOYaeT B CeOs
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4eCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEACTABJICHHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W TpeiarailoT HamOoJsee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMIA BCE pa3felibl MaTeMAaTHKU W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT Pa3HBIC MaTEMAaTUUECKHE NUCIUIUIMHBI U UX TPWIOKEHHS B eauHoe 1enoe. [loatomy



B2XHO JIaThb BO3MOXHOCTh OOY4YaromeMycsl MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIONb30BaTh €ro Jis BBIPAXKEHHUS CBOUX MbICIEH. J[pyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000OCHOBaHMI ¥ CJICIOBaHHE OMPEACIEHHBIM TPaBUJIAM [OCTPOCHHS JOKAa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMH MAaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUST 00yYarONINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHUS HA OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yuebHOM Kypce «Anrebpa M Hadanma MaTEeMAaTHYECKOTO aHAIM3a» NPUCYTCTBYIOT
OCHOBBl ~ MAaTEMaTHYECKOTO  MOJCIHPOBAHMS, KOTOpPBIE  IPH3BaHBI  CIIOCOOCTBOBATH
(hOPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJEICH peallbHBIX CUTYalluid, WCCIIEOBAHUS ITUX
MOJIeNIell C TOMOIIBIO amnmaparta ajireOpbl W MaTeMaTHYeCKOro aHaln3a, WHTEPIpEeTaluu
MOJTYYEHHBIX PE3yabTaTOB. TakuWe 3aJaHus BIUICTEHBI B KaXABIA W3 PA3CIOB IPOTPAMMBI,
MIOCKOJIBKY BECh MaTepual y4eOHOTrO Kypca IUPOKO HMCIOIB3YeTCs JJIS PEHICHUS TMPUKIAIHBIX
3amad. llpu pemeHwm peambHBIX MPAKTUYECKHX 3aJad  OOydYaromHMecs pa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCs, HUCIOJIB30BaTh
AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOieMy. JleareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anredpa v Hadalla MaTeMaTHYECKOTO aHATTN3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYeCKOT0 aHATN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panyonanenelie yncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenne apoOeil 1 MPOLUEHTOB JUIs pEIICHUs PUKIaTHBIX 33134 U3
pa3IMYHBIX OTpaciiell 3HAHUMN U peaJIbHOM JKU3HMU.

JeiicTBuTenpHble uncia. PanuoHanbHble M MppalUMOHAlbHBIE uucia. ApumeTnyeckue
OIepauuy ¢ JEUCTBUTEIBHBIMU 4YucaaMu. MoAyilb NEUCTBUTEIBHOIO YUCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, TNPUKHUJKA U OLEHKa pe3ysbrara
BBIYKCIICHUM.

Crenensb ¢ nensiM nokasateneM. bunom HerotoHa. Mcnonb3oBanue noaxonsuiet Gpopmsl
3aIUCHU ACHCTBUTEBHBIX YUCEII Il PELIECHUs TPAKTUUECKUX 3a1a4 U IIPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm uymncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHI€HC YHUCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUs1 M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHHUsI-CIIeACTBUs. HepaBeHCTBO, pelieHe HepaBeHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETBIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouwiessl OT OJHOM IepeMEHHOM. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS] HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTaPHUPMBI.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PEIICHHUS JIOrapuPpMHUUECKUX
YpaBHEHUM.



OcHoBHBIE TpUrOoHOMeTpUueckne (opmyinsl. [IpeoOpazoBaHHe TPUTOHOMETPUYECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHHM.

Pemienne cucteM JIMHENMHBIX ypaBHEHUM. MarTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Onpenenurens MaTtpulpl 2X2, €ro I€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCIEHHUE €r0
3HA4YCHUS, IPUMEHECHUE ONPEIEINUTENS Ul PELICHUS CUCTEMBI JIMHENHBIX ypaBHEHUHU. Pemenue
IIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHM. McciienoBannue MocTpOeHHOU
MOJIEJIH C TOMOLIBIO MAaTPHUILL U ONPEACIUTENIECH.

IlocTpoeHrne MareMaTH4eCKUX MOJENIEN peaJbHOM CUTYallUH C IIOMOIUBI) YPaBHEHUHN U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUM U Tpadpuku

OyHKus, crnocodbl 3amaHus (QyHkuuu. B3ammuo obOparnbie (yHkmun. Kommosuius
byakuuid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB PyHKITUH.

Ob6nacTtp ompeneneHuss ¥ MHOXecTBO 3HaueHu ¢pyHkuuu. Hynu ¢ynakuuu. [IpomexyTku
3HaKonocTosHCTBAa. UETHble M HeuérHble (pyHkuuu. [lepuoanueckue ¢ynkuuu. ITpomexyrku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBI QyHKIuu. Hanbomnpiiee u HauMeHbIee
3Ha4YeHUs GYHKLIUHU HAa IPOMEKYTKE.

JluneliHasi, KBaipaTU4YHAs U JpOOHO-THHEHHAs GYHKIUU. DIEMEHTapHOE MCCIIeIOBAaHNE U
HOCTPOCHUE UX I'PaPHKOB.

Crenennass QyHKIMSI C HAaTypaJbHBIM M IEJbIM MokazareneMm. EE cBoiicTBa M Tpaduk.
CpoiicTBa 1 rpaduk KOpHA n-Of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U gorapudgmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIIUH U pelIeHUs yPaBHEHH.

Tpuronomerpudeckas OKpPYKHOCTb, OINpPEAEICHUE TPUTOHOMETPHUECKUX (YHKLUH
YHUCIIOBOI'O apryMeHTa.

@DyHKIMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBeHUsX. I’ papuku peanbHbIX
3aBUCHMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHUs MOCJIEA0BAaTEILHOCTEH. MeTOoI MaTeMaTHYECKON
MHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEN0BAaTENBHOCTH. VCcTOpUS BO3HUKHOBEHMS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpHYecKOM MpPOTrPECcCHH.
JIuHeNHBII W OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pelIeHUsl pealibHbIX 3aJa4 MPUKIaHOTO XapaKTepa.

HenpepbiBHble ¢GyHKIMH M HX CBOHCTBa. TOYkHM pas3pbiBa. ACHMITOTHI TI'padUKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpEephIBHBIX HA OTpe3ke. MeToJl MHTEpBaJlOB Ui pELICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBIBHBIX (DYHKLUH /IS peleH s 3a/1ay.

[TepBas u BTOpas npousBoanbie GyHKIHH. OnpeneneHne, reOMeTpUIECKUl U HU3MIEeCKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky GyHKIUM.

[IpousBonHblie anemMeHTapHbIX QyHKIMNA. [Ipon3BogHast cymMMbl, IPOU3BEIEHUS, YACTHOTO
U KOMITO3UIIMU (HYHKIUH.

MHoxkecTBa M JIOTHKA

MHoecTBO, onepalnyy HaJ MHOXECTBAaMHM M UX cBoWcTBa. /lnarpammel Diinepa—BeHHa.
[IprMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO ammnapara JUis ONMUCaHHUsS pealbHBIX MPOIECCOB U
SIBJICHUM, TIPU pEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.



11 KJIACC

Yucia v BbIYUCICHUSA

Harypanenble u wnenble uucna. [IpuMeHeHHe NpPU3HAKOB ACIMMOCTH LENBIX YHCET,
HanbOonbpImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOJYJIIO, allroput™Ma EBKnMia 11 peleHns 3a1a4 B LEJIbIX YUCIIAX.

KommnekcHsle uncma. AusreOpandeckas W TPUTOHOMETpUYecKas (OPMBI  3arucu
KOMIUIEKCHOTO yucia. ApupMeTHUeCcKre Onepalud ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI HA KOOPAUHATHOM tockocTh. Popmyisia MyaBpa. KopHu n-oii cTenenu us3
KOMIUIEKCHOTO 4ucina. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl MJsi penieHus (U3HUECKUx u
F€OMETPUUYECKUX 3a/a4.

YpaBHeHus1 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C MOMOILIBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyecKux HEPaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOAbl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  pPallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTENbHBIX U IOTapU(PMUUYECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTe HAyKHM M pPEATbHOH JKW3HW, WHTEPIPETALHUs IOTyYeHHBIX
pe3yNbTaTOB.

DyHKIUHN U ITpaGUKH

I'paduk kommosunun QyHkumii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'paduyeckue MeTonbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnionp3zoBanue rpadukoB (QyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTHuecKoro aHajaimsa

[TprMeHeHne MTPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUH HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IpuMeHeHrEe NPOU3BOMHON A HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3a7a4yax, JJIs ONpEeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysoll uim
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuunit. [IpaBuna HaxoX1€HUS IEPBOOOPa3HBIX.

WuTerpan. I'eomerpuyecknii cMbICI MHTErpaia. BerdauciieHne onpene€éHHoro nHTerpaina
no ¢popmyine Herorona-Jleitbauna.

[IpumeHeHne wWHTErpana Uil HAXOXAECHMs IUIOMAAed IUIocKuX ¢uryp U o0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit nuddepeHnanbHbIX ypaBHEHH. MaTteMaTuueckoe MOAeTnpOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



IIJIAHUPYEMBIE PE3YJIbBTATbI OCBOEHUS VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYArOMIeToCcsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUICKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAHCKON MIACHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHWE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKUM U JESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHU, BOCIHPHUHUMUYUBOCTh K
MaTEeMaTUYECKUM aCTIeKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B HHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHI U OT/ABIXA, pEryisipHas (pu3ndeckas akTHBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoPECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKECHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANIPaBICHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSIHUE MNPUPOJHOM M COLUAIbHOM Cpeibl, OCO3HAHUE
r100albHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUN ISl pelieHus 3a7ad B 00JacTU OKPY>KAIOLIEH Cpelpl, MIaHUPOBaHUE
MOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsl OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MAaTeMaTH4YeCKOW HayKHh Kak cdepbl
YEJIOBEUECKOUW NESITENIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKUA U MaTeMaTU4YEeCKOM KYJIbTYypOH Kak CpeACTBOM MO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIISITh IPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh HHIUBUIYATHHO U
B IpYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONPEAEICHUS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS i 0000UIeHHs U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh U MPEeoOpa3OBBIBATH CYXKIEHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYHsS B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KpPUTEPUM JUISL  BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCIOJIB30BAHMEM 3AaKOHOB JIOTMKH, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aK/IIO4YEeHNUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTENbCTBA MAaTEMAaTHUYECKUX YTBEPXKAECHUH (TpsiMble U
OT MpPOTUBHOIO), BBICTpAaUBaTh AapryMEHTAlUI0, IPUBOAUTH NPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh CHocoO pemieHus YyueOHOM 3agauu (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh Haubojee MNOAXOASLIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(opMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  HKCHEPUMEHT, HCCIEAOBaHHE 110
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOro OO0OBEKTa, SIBJICHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEH MEX ]y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOSITENILHO (hOPMYyITUPOBaTh 0OOOIICHUS ¥ BBIBOJIBI MO Pe3yIbTaTaM HMPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHHNI];

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U AJIs
pelLIeHus 3a]a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHbIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaTh W HHTEPIPETUPOBaTh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opM
IpEeJICTaBJICHHUS;

CTPYKTYpUpOBaTh  WHGpOpMAlMIO, TMPEeACTaBIATh €€ B pa3auuHbIX  (opMmax,
WUTIOCTPUPOBATH TpapuyuecKy;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

OO1enue:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEeKCTaxX, JaBaTh I[OSICHEHUSA [0 XOJy PpEIICHUS 3aJadd, KOMMEHTUPOBATh MOJYyYEHHBIN
pe3yabTaT;

B XOJIe OOCYXKICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aJa4Mi, BBICKA3bIBATh HWJCH, HAILICJICHHBIC Ha ITOMCK peHIeHI/Iﬂ, COITOCTABJIATE CBOU



CYXJIEHUS C CYKACHUSAMHU APYrMX YYaCTHUKOB Juanora, oOHapyKuMBaTh Pa3IM4Ke U CXOICTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IIPEJCTaBIIATh PE3YJIbTaThl PELICHMS 3aJa4M, DKCIEPUMEHTa, HCCIECNOBaHUsA, IMPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmar BBICTYIJICHMS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIJIATh IUIAH, aITOPUTM pPEIICHHs 3aJauyd, BBIOMpPATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCO0aMU CaMOMNPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIeCKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IPH PELICHWH 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSIM, OOBICHATH IPUYUHBI
JOCTHKEHHUS] WM HEAOCTH)KEHUS PE3yJNbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOUW palOThI, paclpeAcsisTh BUIBI pabOT, TOTOBAPUBATHCS, O0CYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYyXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIMOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
JpYTMMHM WIEHaMHU KOMAaHIbl, OLIEHHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOUIMIl MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IMPEIAMETHBIE PE3YJIBTATHBI

K xoHny oOyuenus B 10 kJacce oOyd4aroIIMICS MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3ynbTaThl IO OTAENIBbHBIM TeMaM pabouel mporpammsl yd4eOHOro Kypca «Anredpa v Haudaia
MaTeMaTHYECKOTO aHAJIN3a»:

Yuciia M BHIYMCIICHUS:

CBOOOJTHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEUHas! MEepUOIUecKast
Ipo0b, MPOLEHTHI, UPPALUOHATIBHOE YHCIIO, MHOXKECTBA pPAI[MOHAJBHBIX U JEHCTBUTENILHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSTH IpOOH U MPOLIEHTHI JJIsl PEIIEHUs IPUKIIAIHBIX 3a]a4 U3 Pa3JInYHbIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3ysbTara BHIYUCICHUH;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTENEHb C MENbIM II0Ka3aTeseM, HCIO0JIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACUCTBUTEIBHBIX YHCEN JJIS pelieHHs] MPAaKTUYeCKHX 3aaad U
MIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM MOKa3aTeNleM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: JIOTapu(dM dYHcia, NECATUYHbIE M HaTypajbHbIE
norapudmsr;



CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHrTa;

OINIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YHCIOBOIO apryMeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUS-CIICACTBHS, PABHOCUJIbHbIE HEPABEHCTBA,

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-pallMOHATIbHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JUIsl PEIIEHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW IEPEMEHHOH, MHOTOWIEH C
HenbpiMd - KodpQUIUEeHTaMH, KOPHHM MHOTOWICHA, MNPUMEHATh JEJICHHEe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3zy u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ONEpUPOBATh TMOHATHAMU: CUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIa,
ONpesieNIUTeNIb MaTpulbl 2 X 2 W €ro reoOMeTpPUYEeCKHH CMBICI, HCIOIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HaU€HUs, IPUMEHATh ONPEACIUTENN IS PELIECHUS
CHUCTEMBl JHMHEWHBIX YpaBHEHHH, MOJEIMPOBATH pPEAJIbHbIE CUTYallMM C IIOMOIIBIO CHCTEMBI
JUHEMHBIX YPAaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOULIbI0 MAaTpUll U
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMMU JUIsl TpeoOpa3oBaHMsl BbIPaKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YHUCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX CTENEHU C
palMOHATIbHBIM [TOKA3aTENIEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapuMoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMppPAlMOHAIbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHs C MOMOUIbI0 PAaBHOCHUIIBHBIX IEPEX0/I0B
WIN OCYILECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (QOopMyibl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOZHO ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeo0Xo1uMble (OPMYIIbI ISl pELLICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIHMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIMSA (YHKUMHA, rpaduk (YHKLIUHU, BBINOJIHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: OOJIACTH ONPEAENCHUS M MHOXKECTBO 3HAYeHUH
GyHKIMY, HyTU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEpUOTUYECKUE
(GYHKIIMM, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl M MHUHHUMYMBbl (YHKIIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaueHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOZHO ONEpPUPOBATh MOHATUSMHU: CTENEHHass (PYHKLIMS C HATypaJlbHbIM M LEIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HAaTYpaJbHBIM U IEJIbIM IOKa3areneM, rpadpux
KOpPHSI N-Oi CTENEeHU KaK (YHKIIMM 0OpaTHOW CTEMEHH C HAaTypaJIbHbIM IOKa3aTeseM;

ONEepHpOBaTh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-TMHEHHass (QyHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: IOKa3aTelbHast U Jorapupmuueckas (yHKUUHU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPA(PUKH JIJIS pELIeHHs YpaBHEHHUI;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpe/eeHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;



UCIMONb30BaTh Ipadukn (QyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLICHUH 3aJad U3 JPYruX Yy4eOHbIX MPEIMETOB M pealibHOM KU3HH, BBIpaXaTb (HopMyaamu
3aBUCUMOCTH MEX]ly BEJTUUYNHAMY;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apUPMETHYecKas U IeoMEeTpUYecKas Mporpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAs IIPOTPECCHs, JTMHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
(dopMyIna CI0XXHBIX IPOLIEHTOB, UMETh IIPEACTABICHNUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATBbHBIX 33124 MPHUKJIAIHOTO XapaKTepa;

CBOOOJHO  OHEpUPOBaTh HNOHATHAMM:  IOCJIEAOBATENBHOCTh,  CIOCOOBI  3a/aHUs
MI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 O'PAaHMYCHHBIE TTOCIIEA0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKIEHUS] MAaTEMATHYECKOT0 aHaIM3a KaK aHalnnu3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENpPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI rpadrka QyHKIUH;

CBOOOJHO OIEPHPOBATH MOHATHEM: (DYHKIHS, HEMpepbIBHAsS Ha OTpe3Ke, NMPUMEHATH
CBOWCTBA HENPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a1a4;

CBOOOJTHO ONEpUPOBATh MOHATUSMHU: TIepBas W BTOpas IMPOU3BOJAHBIE (HYHKIIUH,
KacaTenbHas K rpaQuky QpyHKUIUU;

BBIYUCIISIT TPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(GyHKUUH, 3HaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (YHKLUH;

UCTIOJIB30BaTh TE€OMETPUIECCKHUNA U (PU3UUECKUI CMBICI POU3BOAHON IS peIIeHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONHUCaHHs peasbHbIX MPOLIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHe, TeOopeMa, YypaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTEeMaTH4YECKOro OOBEKTa, JOKa3aTeJbCTBO, PABHOCHIBHBIC YypPaBHEHUS U
HEPaBEHCTBA.

K konny oOyuenus B 11 kjacce oOydaroolmuics MHOJYYUT CIEAYIOLIUE IPEIMETHBIE
pe3yibTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anredpa M Hauana
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXXECTBa
HaTypaJbHbIX U LEJBIX YHCEJl, NCIOIb30BATh NMPU3HAKKU AeauMocTH nenbix yucen, HO u HOK
HATYpaJIbHBIX YHCEIN JUIs PEHICHHUs 3aja4, IPUMEHATh anroput™M EBkimaa;

CBOOOJTHO OMNEpUPOBaTh MOHATHEM OCTaTKa MO MOJYJIIO0, 3alIUChIBATh HATYPaJIbHbBIE YHCIIA
B Pa3ITUYHBIX TIO3UITUOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJTHO ONEepUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCce, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alre0panveckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apU(PMETHUECKHE ONIEPALMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHHUS C TOMOIIBI0 PABHOCHIIBHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBaTH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HE00X01uMble (OPMYIIBI TSI PEILICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHATHUSMHU: CHCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapu(PMUYECKHX ypaBHEHHH U
HEPaBEHCTB;

pemaTh panroHANbHBIC, HWppalMOHANBHBIE, IIOKa3aTelbHbIe, JOoTapupMuyeckne u
TPUTOHOMETPHUUYECKHE YPAaBHEHUS U HEPABEHCTBA, COZIEprKaIllie MOAYIIU U MapaMeTphl;



IPUMEHSTH TpaduuecKre METObI sl PEeIIEHUs] YpaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4y
C IapaMeTpamu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA W HUX CHCTEMbI IO YCIOBHUIO 3a/Jaud, HUCCIEJ0BATh IMOCTPOCHHbBIC
MOJIEJIH C UCIIOJIb30BAHKEM arrapaTa anreOpbl, MHTEPIPETUPOBATD MTOJYYECHHBIH pe3ynbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH Ipa@UKU KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIIEMEHTApPHOIO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUIIUHU ABYX ()YHKIIHIA,

CTPOUTh TIeOMeTpHYecKkue oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOM
MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTHh DYHKIUHU AJI1 MOJICTTHPOBAHUS M HCCIICIOBAHUS PeabHBIX MPOIIECCOB.

Hayana maremaTn4yeckoro aHajamsa:

UCIIOJIb30BaTh TPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIIMM Ha MOHOTOHHOCTh H
3KCTPEMYMBI;

HAXOJUTh HaUOOJbIIIEEe U HAMMEHbIIIECE 3HAYCHHS (DYHKIIMY HEMPEPHIBHON HAa OTPE3KE;

MCII0JIb30BaTh IPOU3BOAHYIO ISl HaXO0XKICHUSI HAWy4lIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLIMAIbHO-d’KOHOMHYECKHX, 3aJayax, JJIsI ONpPEACIICHUS CKOPOCTH U YCKOPEHHS
mpolecca, 3a1aHHOr0 GOPMYIIOi UK TPapuKOM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: IIEPBOOOpaA3Has, ONpeeIEHHBIN HHTETPall, HAXOIUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mo Qopmyrne HproToHa-
JletiOnuna;

HAXOJUTh IJIOLIAAH MIIOCKUX (UTYP U 0OBEMBI TEJ C MOMOIIBIO HHTErpaa;

MMETh MPEICTABICHUE O MATEMATHYECKOM MOJCIIMPOBAHUM Ha IMPUMEPE COCTABJIICHUS
muddepeHIMaTbHBIX YPaBHEHHUI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
Xapaxkrepa, CpeICTBAMU MaTEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
o KosmuecTBo yacos DJIeKTPOHHBIE
n/-n HanmeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbl Beero Konrpoabnsie IIpakrunyeckue (uudpoBbie)
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl

MHOK€eCTBO AEHCTBUTENBHBIX YUCEl. MHOTOUJIEHBI.
1 PaunonaneHble ypaBHeHMs U HepaBeHCTBA. CUCTEMBbI 24 1
JIMHEWHBIX YPAaBHEHUN

Oynkiun u rpapuku. CreneHHas GyHKIUS C HETBIM

2 noKasaresieM 12 !
3 Apudmernueckuil KopeHb n-oif crenenu. UppaunonanbHble 15 1
ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmmueckas GpyHkius. Jlorapupmuaeckie ypaBHEHHS 18 1
6 TpUroHOMETPUUECKHUE BBIPAXKEHUS U YPABHEHUSA 22 1
7 ITocnenoBaTeIbHOCTH U MTPOTPECCHU 10 1
8 Henpepsoisabie Gpynkuu. [Tponssonnas 20 1
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUMA 5 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KosanyecTBo yacos DJIEeKTPOHHbBIE
Ne (undposbie)
w/n HaumenoBanue pasiejioB ¥ TeM IPOrpamMMbl Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06pazoBaTebHbIe
padoThI padoThI pecypcb
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO TTPOU3BOAHOM 22 1
2 [TepBoOOpa3Hast 1 HHTETpAI 12 1
3 ['paduku TpUroHOMETpUUYECKUX PYHKIMHA. TpUroHOMEeTprUYeCcKue 14 1
HEPAaBEHCTBA
4 WppanmonansHeie, MOKazaTelbHbIC U JIOTapU(PMUIECKUE 24 1
HEPaBEHCTBA
5 KomrmnekcHeie yncna 10 1
6 HatypanbHble U 11enble unciia 10 1
7 CucreMsbl palliOHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTEJIbHbBIX U 12 |
JorapupMHUECKUX ypaBHEHUH
8 3ana4y ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN 16 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
N KoandecTBo yacoB DJIeKTPOHHbIE
/i Tema ypoka Beero Konrpoabubie IIpakTuueckune  1uuppoBbie
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
1 MHOX€eCTBO, OIepanuy HaJ MHOKECTBAMH M UX CBOKWCTBA
2 Huarpammsl Diinepa-Benna
3 [IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOIO aIlapara J1is
peuieHus 3anay
4 Panmonansubie yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOH,
IIPOLIEHThI, OECKOHEUHbIE IEPUOANYECKUE APOOU
5 Panmonansubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOH,
IIPOLIEHThI, OECKOHEYHBIE IEPUOANYECKUE APOOU
6 [Ipumenenue apodeii U NPOLEHTOB Ui PEILICHUS IPUKIIATHBIX
3aj1a4
7 [Tpumenenue apoGeil ¥ MPOLEHTOB VI PELICHUs TPUKIIaIHBIX
3a1a4
3 JleiicTBUTENBHBIE YKCia. PalinoHanbHble U HpPallMOHAIBHBIE
qucia
9 ApudmeTrueckue onepanuu ¢ J1eHCTBUTENbHBIMU YUCIaMU
10 Monaynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA
11 [TpubnnxEHHBIE BEIYUCIICHHUS, NpaB1IIa OKPYIJICHNUS, PUKKIIKA 1
OLICHKA PE3YJIbTaTa BBIYUCICHUI
12 OCHOBHBICV METO/IbI pEIIEHUS LETbIX U APOOHO-PALMOHATBHBIX 1
YPaBHEHUU U HEPABEHCTB
13 OCHOBHBIGV METO/Ibl PEIICHUSI LIETBIX U JPOOHO-pallMOHAIbHBIX 1
YPaBHEHUI U HEPABEHCTB
14 OCHOBHBIev METO/IbI pEIIEHUS LETbIX U APOOHO-PALMOHATBHBIX 1
YPaBHEHUH U HEPABEHCTB
15 MHoOroueHs! OT OJHON EpeMEHHOM. JleleHre MHOro4IeHa Ha 1




MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16 MHorouiensl ¢ 1ensiMu kodddurinenramu. Teopema Bueta

17 Pemrenne cucreM JTUHEHHBIX YpaBHEHUI

18 Pemienue cucrem JIMHEHHBIX ypaBHEHUM
Matpuiia cucTeMsl JIMHENHBIX ypaBHEHUI. OnpeaenuTeisb

19 MaTpulbl 2X2, ero reOMETPUYECKHI CMBICIT U CBOICTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20 OHRGIIGJIHTGHL MaTpHULIbI 2X2, €ro FeOMETPUUECKUN CMBICT U
CBOWCTBA; BHIYMCIICHUE €0 3HAYCHUs

71 HpI/IMeHeIiI/Ie ONpEAEIINUTENS U1l PEIICHUS CUCTEMbI TMHEHHBIX
ypaBHEHHH

2 Pemenue HNPUKJIA/IHBIX 337111 € NOMOLIBIO CHCTEMBI JIMHEWHBIX
ypaBHEHU

73 Pemenue NPHKJIAHBIX 3224 € MOMOLIBIO CHCTEMBbL JIMHENHBIX
ypaBHEHHH

24 KontponbHas pabora: "PanmonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTeMbl TMHEHHBIX YpaBHEHUN"

75 OyHK1Ms, crocoObl 3aaHus GyHKIMK. B3aumuo oOpaTtHbie
¢bynkunu. Komnosunus ¢pyHkumi

26 I'padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpadukoB
byHKIMMA

7 OO6nacth ornpeeieHUs: 1 MHOXKECTBO 3HaueHui pyHkimu. Hynn
¢byskuu. [IpoMeKyTKH 3HaK MOCTOSHCTBA

73 Yéruble u Heu€THbIe QyHKIMU. [Tlepuoanueckue GyHKIUH.
[TpomMexyTKH MOHOTOHHOCTH (PYHKITHH

29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIMHM. Hanbombiee u
HauMeHbllIee 3HaYeHNe PYHKIHUN Ha MPOMEKYTKE

30 Jlunelinas, KBaJpaTu4Has U IpOOHO-TMHEHHAs GYHKINUU

3] DneMeHTapHOe HccieI0BaHue U MOCTPOEHHE IPpauKOB 3TUX
byHKIMHA

32 DeMeHTapHOe HCCIeI0OBaHNUE U MOCTPOEHHE IPauKOB STHUX




byHKIMHA

33 CreneHb ¢ 1eIbIM ITOoKa3aTeneM. buanom HeroToHa

34 Crenens ¢ 1enbIM nokasareneM. bunom Herotona

35 CrenenHas GyHKIMS C HATypaJIbHBIM U LI€JIbIM Noka3ateneM. E¢
CBOHCTBA U TpaduK

36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa n
rpaduk"

37 Apudmerniecknil KOpeHb HaTypaJIbHOW CTETIEHH U €T0 CBOICTBA

38 ApubdmeTnieckuii KOpeHb HaATYpaJbHOM CTENEHHU U €ro CBOICTBa

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKCHHUN, COACPIKAIINX CTEIICHH U
KOPHH

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUM, COJIEPKAIINX CTEIICHH U
KOpHU

A1 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEIICHA U
KOpHU

42 WppaunonaneHsie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS
HUPPAIMOHATILHBIX YPaBHEHUN

43 WppatmonansHblie ypaBHeHN. OCHOBHbBIE METO/bI PELICHUS
UPpaIlMOHATILHBIX YPaBHEHH

44 Wppanmonanshbie ypaBHeHN. OCHOBHbBIE METObI PELLICHUS
UppaIMOHATILHBIX YPaBHEHH

45 PaBHOCHIIbHBIE IEPEXOBI B PEIIEHUH UPPALMOHAIBHBIX
YpaBHEHUU

16 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH UPPAMOHATBHBIX
ypaBHEHUH

47 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH UPPALMOHATBHBIX
YpaBHEHUU

48 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH UPPAITMOHATHHBIX
ypaBHEHUH

49 CoiicTBa 1 rpaduK KOpHS N-Oi CTETIeHU KaK (PYHKIIMH 0OpaTHOU

CTCIICHU C HATYPAJIbHBIM IMOKA3aTCIEM




CaoiicTBa 1 rpadK KOPHsI N-0# CTETNIEHU KaK PyHKIIMHA 00paTHOM

>0 CTETIEHH C HaTypaJIbHBIM MTOKa3aTeJIeM !
51 Konrtponsnas pabdora: "CBoiicTBa U rpaduk KOPHS N-0i CTEICHH. 1
UppanuonaibHbie ypaBHEHUA"
52 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 Crenens ¢ pallMOHAIbHBIM [TOKa3aTEIeM U €€ CBOMCTBA 1
55 [TokazarenbHast pyHKIUS, €€ cBOWCTBA U TpaduK 1
56 Vcnonp3oBanue rpaduka GyHKIUA A1 peHICHUs] YpaBHEHUH 1
57 Vcnonb3oBanue rpaduka GyHKIMU IS pELIeHUs] ypaBHEHUI 1
53 [Toka3zarenbHbIE YPaBHCHHS. OCHOBHBIEC METO/IbI PEIICHUS |
[0Ka3aTeIbHbIX YPaBHEHUN
59 IToka3zarenbHble YPaBHEHH. OCHOBHBIE METO/IbI PELLICHUS 1
MOKa3aTeIbHBIX YPaBHEHUN
60 [Toxa3zarenbHbIE YPaBHEHUS. OCHOBHBIEC METO/IbI PEIICHHS |
MoKa3aTeIbHbIX YPaBHEHUN
61 Konrtponbnas padora: "[lokazatenbHast QyHKIHSL. 1
[TokazarenbHble ypaBHEHUS"
62 Jlorapudm uucna. CoiicTBa Jorapudpma 1
63 Jlorapudm uucna. CpoiicTBa Jiorapugpma 1
64 Jlorapudm uucna. CoiicTBa jJorapudpma 1
65 JlecsiTuuHbIe U HATYpaJbHbIE JTOTapUPMbI 1
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbI 1
67 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl 1
68 [TpeoOpa3oBaHue BBIPAXKEHUA, COACPIKAIIMX JIOTAPU(MBI 1
69 [IpeoOpa3oBanue BbIpaxeHHil, copepKaluX Jorapu@mbl 1
70 Jlorapudmuueckas GpyHkuus, e€ cBolcTBa U rpapuk 1
71 Jlorapudmuueckas pyHkuus, €€ CBOUCTBa U rpaduK 1
72 Hcnons3oBanne rpaduka GyHKIIUN A1 pEIICHUST YPABHEHHI 1




73 Hcnonw3oBanue rpaduka GyHKITUN A1 pEIICHUST YPABHEHHI 1

74 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(pMHUUECKUX ypaBHEHUN

75 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEILICHUS 1
norapuMUYECKUX ypaBHEHUI

76 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(pMUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE NTEPEXO/IbI B PEILIEHUH JOrapu(PMUUECKUX 1
YpaBHEHUU

73 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUIECKUX 1
YpaBHEHUI

79 Kontponsnas padora: "Jlorapudmuueckas GpyHKIus. 1
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIOBOTO apryMEeHTa 1

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCJIOBOTO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC ¥ apKTAaHI'€HC YHACIOBOTO apryMEHTa 1

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCJIOBOTO apryMEHTa 1

34 Tpuronomerpuueckas OKpy>KHOCTb, OIIPEIETICHHE 1
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMeHTa

35 Tpuronomerpuyeckas OKpyKHOCTb, OIIpe/ieJIeHHE 1
TPUTOHOMETPHUYECKUX (DYHKIMH YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [Ipeo6pa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN 1

91 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

92 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

93 [Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

94 PemeHne TpUroHOMETpUYECKUX YPaBHEHUU 1




95 Pewrenne TpuroHoMeTpuuecKux ypaBHEHUN 1
96 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1
97 Pewienne TpuroHoMeTpuuecKuX ypaBHEHUN 1
98 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1
99 Pemenue TpUroHoOMETpUUECKUX ypaBHEHUIN 1
100 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1
101 Konrtponsnas padora: "TpuronoMeTpuyeckre BEIpaXXeHUs U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"
102 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU IIOCIIEN0OBATEIHLHOCTEIA. 1
MeTto MaTeMaTu4eCKOM HHIYKIIUU
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE NIOCIIEI0BATENBHOCTH. cTopus 1
aHaIn3a 0ECKOHEYHO MaJIbIX
104 Apudmerndeckas mporpeccus 1
105 ['eomerpuueckas nporpeccus 1
106 beckoneuHo yObIBarolIast reOMeTpUIEcKasi IpOrpeccust 1
107 CymMa 6eckoHeuHO yOBIBaOIIEH reOMeTpUIECcKOil porpeccun 1
108 JInHeNHBIN U SKCIIOHEHIMaNbHBIN pocT. Uucino e. opmyia 1
CJIOKHBIX NPOLIEHTOB
109 JIMHEWHBIN U SKCITOHEHIMaNbHBIN pocT. Uucno e. opmyia 1
CJIO>KHBIX IIPOLIEHTOB
110 Hcnonb30BaHne NpOrpeccuu s pelIeHus pealbHbIX 3a/1a4 1
IIPUKJIAHOTO XapaKTepa
111 Konrponsnas padora: "[locnenoBarenbHOCTH U porpeccuu” 1
112 HenpepriBHble GYHKIINHN U UX CBOWCTBA 1
113 Touxka pa3pbiBa. ACUMIOTOTHI TpauKOB HyHKIUN 1
114 CaoiicTBa (YHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1
115 CaoiicTBa (YHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meroa UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB 1
117 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1




TOJI UHTEPBAJIOB JIJIS1 PELICHHS] HEPABEHCTB
118 Me e emie epaBe
119 [TpuMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS pEIICHUS
3aza4
120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHHS
3a1a4
121 [lepBas u BTopas npou3BOAHBIC (QYHKIIHMH
122 OrnpezeneHue, reOMETPUYECKUM CMBICH MPOU3BOIHON
123 Omnpenenenue, GU3NYECKUN CMBICI IPOU3BOIHOM
124 VYpaBHeHHE KacaTeTbHOU K TpapuKy (yHKIIHH
125 VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIIUU
126 [Tpon3BoHBIC NIEMEHTAPHBIX (YHKIUI
127 [Ipou3BoIHBIE AIE€MEHTAPHBIX (PYHKIINUN
128 [IpouzBoHast CyMMBI, TPOU3BEICHUS], YACTHOTO U KOMITO3UIIUU
byHKIMI
129 [Ipoun3BoHast CyMMBI, TPOU3BEICHUS], YACTHOTO M KOMITO3ULIUU
byHKIMMA
130 [TponzBoHas CyMMBI, TPOU3BEICHUS], YACTHOTO U KOMITO3UIIUU
byHKIUH
131 Kontponbnas padota: "[IponsBognas”
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIMS 3HAHUM
"VpaBueHnus"
133 [ToBTOpenue, 06061eHNe, cucTeMaTH3anus 3HaHui: "OyHkun" 1
134 HToroBast KOHTpOJIbHASA paboTa 1
135 Hrorosast koHTpoIBHAS paboTa 1
136 [ToBTOpEeHmEe, 06001IeHNE, CCTEMaTH3allusl 3HAHUN 1
3

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




11 KJIACC

KosaunyectBo 4yacos DJIEeKTPOHHbIE
Jl:;-)n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue gggjagz?;feﬂbnme
padoThI padoTsI pecypes
1 [IpumeHneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
> [IpumMeneHre MpON3BOIHON K MCCIIEAOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
3 [TpuMeHeHne NpoU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
4 [IpumMeneHre MpON3BOIHON K UCCIIEAOBAHUIO (PYHKINI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
5 [TpumMeneHre MpON3BOIHON K UCCIIEAOBAHUIO (PYHKINI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
6 [TpuMeHeHne NPOU3BOIHOM K MCCIeI0BaHNIO (DYHKIIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
7 Haxoxaenne HanbombIIero 1 HaUMEHbILIET0 3HAYCHUS 1
HENpepbIBHON (PYHKIIMU HA OTPE3KE
3 Haxosxnenne HauOobIero 1 HAMMEHbLIETO 3HaYEeHUS 1
HEeNpepbhIBHON (DYHKIIUU HA OTPE3Ke
9 Haxoxaenne HanbobIIero 1 HAUMEHbBILIETO 3HAYCHUS 1
HENpepbIBHON (PYHKIIMU HA OTPE3KE
10 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HENpepbhIBHON (YHKIIMH HAa OTPE3Ke
11 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke
D HaxoxneHrne HanboIbI1ero 1 HAMMEHbIIET0 3HaYeHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3Ke
13 [IpuMeHeHre NPON3BOIHOMN IJIs HAXOKICHUs HAUITy4YIIEro 1
pelIeHNs B IPUKJIAAHbIX 3aa4ax




HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ JJI1 HAXO0XKACHUA HANJTY4IICTO

14 pelIeHNs B IPUKJIAIHBIX 331a4ax

15 [IpuMeHeHne IPOU3BOIHOM IS OIIPENETIECHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro popMyJIoi nin rpadukom

16 ITpuMmeHeHne NPOU3BOJHON I OIPEAEIICHUS CKOPOCTH U
YCKOPEHHs Ipoliecca, 3aJaHHOTO (OpMYIION WiH rpaduKkoM

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkumit

19 Komnoszumus ¢pyHkimii

20 I'eomerprueckue oOpa3sl ypaBHEHHI Ha KOOPAMHATHON
IJIOCKOCTH

71 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

2 KOHTpOJILHaZI”pa60Ta: "UccnenoBanue GyHKIUMA ¢ TOMOIIBIO
IIPOU3BOJHOU

23 [TepBooOpa3Hast, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX

24 [IepBooOpasuble snemenTapHbIX GyHkuui. [IpaBuna
HaXO0’KJICHUs IepBOOOPA3HBIX

75 [TepBooOpazHble aneMeHTapHbIX (GyHKIMA. [IpaBuia
HaXO0X/IEHUs [1EpBOOOPa3HbIX

26 WHurerpai. I'eoMeTpu4eCKul CMBICII HHTETpaIa

27 Boruncnenue onpenenéHHoro narerpaia no gpopmysie Hototona-
JletiOauma

73 Brruucnenue onpeaenéHHoro uurerpana no ¢popmyne Herorona-
JleiiOHMIIa

29 [IpruMmeHeHrne uHTErpaia sl HAXOXKIAECHUS MIOIAAEN ITOCKUX
buryp

30 [Ipumenenne uHTErpana 1 HaXOXKACHUS 00BEMOB
F€OMETPUUECKUX Tell

31 [Tpumeps! pemenunit muddepeHraIbHbIX ypaBHEHUN

32 [Tpumeps! pemennii nuddepeHInanbHbIX YPaBHEHUI




MatemaTtnueckoe MOACIINPOBAHUE PEAIBHBIX ITPOLECCOB C

33 noMoIbio AuddepeHnnanbHbIX ypaBHEHUH !
34 KonTponpHas padora: "[lepBooOpasznast u uaTerpat” 1
35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1
36 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
37 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1
39 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1
40 Ot60p KOpHEN TPATOHOMETPHYECKHX YpaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
A1 OTt60p KOpHEH TPATOHOMETPHYECKHX YpaBHEHUH C IOMOILIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
42 OT160p KOpHEH TPHIOHOMETPHYECKHX YPaBHEHUH C TOMOILBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
43 OTt60p KOpHEH TPUTOHOMETPHYECKHX YpaBHEHUH C OMOILIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
44 PemieHne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pelienne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1
47 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1
48 KonTponbnas pabora: "['paduku TpUroHOMETpHUECKUX 1
¢ynkuuit. Tpuronomerpuyeckre HepaBeHCTBA"
49 OCHOBHBIE METO/IBI PELLIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIIEHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IBI PELLIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIIEHHUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METOIbI PelIEHNUs Jorapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHUs Jorapu(phMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIESCKIX HEPABEHCTB 1




56 OCHOBHBIE METOIbI PELICHNUs JOrapu(PMUIECKUX HEPABCHCTB 1

57 OCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHATILHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB 1

61 I'padpuaeckue MeTOIbI pelIeHUsI UPPAITMOHAIBHBIX YPaBHEHUM 1

62 ['paduueckue meTop! pereHus: UppaoHaIbHbIX YPAaBHEHUM 1

63 ['padmyeckue MeToAbI pelIeHUs MoKa3aTeNbHbIX yYpaBHEHUN 1

64 I'paduueckue MeTob! pelieHus: NOKa3aTEIbHbIX HEPABEHCTB 1

65 ['padmyeckue METOABI pelIeHHs TOTapU(PMUIECKIX ypaBHEHUI 1

66 ['paduueckue metozp! pereHus JorapupMUIECKUX HEPABEHCTB 1

67 ['padmyeckue MeToAbl peieHus JIorapuhMUIECKIX HEPABCHCTB 1

63 I'paduueckue meTob! pereHus NoKa3aTeIbHbIX U 1
norapu(pMHUUECKUX ypaBHEHHIA

69 I'paduueckue METOIbl PELICHUs TOKA3aTENbHbIX U 1
Jorapu(MUUECKUX YpaBHEHUN

70 ['padmnueckue MeTob! penieHus NoKa3aTeNbHbIX U 1
JorapupMHUECKUX HEPABEHCTB

71 I'paduueckue MeTOIbl PELICHUs TOKA3aTEeNbHbIX U 1
Jorapu(pMUUECKIX HEPABEHCTB

79 KonrtponbHas pabora: "HppannoHaibHble, TOKa3aTeIbHbIE U 1
norapupMuIecKre HepaBeHCTBA"

73 KommuiekcHble uncna. AnreOpanueckas U TPUTOHOMETpUYECKas 1
(bopMBI 3aITICH KOMIIEKCHOT'O YHCIIa

74 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHUECKast 1
(bopMBbI 3aIMCH KOMITJIEKCHOTO YHUCIIa

75 Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YUCIaMH 1

76 Apudmerndeckue onepanun ¢ KOMITIEKCHBIMHA YUCITaMHU 1

77 N300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOU 1

IIJIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha KOOpHHHaTHOﬁ

78 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-0ii CTENEeHN U3 KOMIUIEKCHOTO 1
yucia

30 ®opmyna Myaspa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO 1
yuclia

31 [IpumeHeHe KOMITJICKCHBIX YHUCEN IS pelieHus (PU3NIeCKuX 1 1
r€OMETPUUYECKHX 3a/1a4

82 KonTponpHas padora: "KomriekcHbie yrcia' 1

83 HatypanbHble U 11enble unciia 1

84 Harypanbnbie u nenbie yncina 1

85 [IpuMeHeHre MPU3HAKOB ACIUMOCTH LEIbIX YHCEI 1

86 [IpumeHneHne NpU3HAKOB AETUMOCTH LENbIX YUCEI 1

87 [Ipumenenue npusHakoB AeauMocTy neinbix yncen: HOJ[ u HOK 1

88 [Ipumenenne npuszHakoB Aenumoctu nensix yucen: HOJl u HOK 1

39 [IpuMeHeHre MPU3HAKOB AETMMOCTH LENbIX YHCEI: OCTATKU 0 1
MOJYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX YHCEI: OCTATKHU I10 1
MOJYJIFO

91 [IpuMeHeHre MPU3HAKOB AEIMMOCTH LENbIX YACEI: aITOPUTM 1
EBknuaa 1u1st perieHus 3a/1a4 B LEJIbIX YHCIax

92 Konrtponbnas pabdora: "Teopus nensix yncen" 1

93 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIBHBIE CHCTEMBI 1
Y CUCTEMBI-CIIEJCTBUSA

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI 1
U CUCTEMBbI-CIIEACTBHS

95 OCHOBHBIE METO/IBI pemeHvI/m CHCTEM M COBOKYITHOCTEU 1
palMOHAIbHBIX YPAaBHEHUI

9% OCHOBHBIE METOIBI PELLIEHUS CUCTEM U COBOKYITHOCTEN 1

UPpaALMOHATIbHBIX YPABHEHHM




OcCHOBHBIE MCTOABI pCICHUA CUCTEM U COBOKyHHOCTCfI

7 IIOKa3aTeJIbHBIX YPaBHEHUU !
08 OcHOBHBIE METO/IbI PEIICHHS CHCTEM 1 COBOKYIIHOCTEH 1
IIOKAa3aTeNbHbIX YPABHEHUN
99 OcHOBHBIE METOJBI PEILIEHUSI CUCTEM U COBOKYITHOCTEH 1
JOrapupMHUECKUX YPaBHEHUI
100 OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEHN 1
Jorapu(pMUUECKUX ypaBHEHUH
[IpuMeHeHnEe CUCTEM K PELICHUIO MATEMaTUYECKUX 3a]1a4 U
101 3a/1a4 U3 pa3IMYHbIX 00JIaCTE HAyKU U peaIbHOU KU3HHU, 1
MHTEPIIPETALNS TIOJIYYEHHBIX PE3YJIbTAaTOB
[IpumeHeHue cucTeM K pelIeHUI0 MaTEMAaTHYECKUX 3a/1a4 U
102 3a/1a4 U3 pa3IUnYHbIX 00JIaCTel HaAyKU U pealbHOU KHU3HHU, 1
MHTEPIIpETALUs IOJTYYEHHBIX PE3YJIbTaTOB
[IpumeHeHre HepaBEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4 U
103 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU )KU3HH, 1
MHTEpIIpETALNs TOJTYYEHHBIX PE3yJIbTaTOB
KonTponbnas padora: "CucreMbl paliliOHAIbHBIX,
104 UppalMOHATIBHBIX [TOKAa3aTeIbHBIX U JIOTapU(YMUIECKUX 1
ypaBHeHHUI"
105 PauyonanbsHbIe ypaBHEHM C IapaMeTpaMu 1
106 PanronanbHbIe HEpaBEHCTBaA C TapaMeTpamMu 1
107 PanroHanbHbIE CUCTEMBI € TapaMETPAMHU 1
108 HppanroHanbHblEe ypaBHEHHsI, HEPABEHCTBA C ITapaMeTpaMu 1
109 HppanuonaibHble CUCTEMBI C IApaMeTpaMu 1
110 IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
111 IToka3arenbHbIE CUCTEMBI C ITAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHHUs, HEPAaBEHCTBA C TapaMeTpaMu 1
113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomerpuyeckre ypaBHEHHUs C mapameTpaMu 1




115

TpuronomeTrpruyeckue HepaBeHCTBA C MapaMeTpaMu

116 TpUrOHOMETPUUYECKHUE CUCTEMBI C ITAPAMETPAMU

117 OCTPOCHHUE U HCCIIeIOBAHNE MAaTeMAaTUYECKUX MOelei
I1 €Hue e e e e ene
peabHBIX CUTyalMi C IOMOLIBIO YPABHEHUN € ITapaMeTpamMu
[TocTpoenue u uccnegoBaHUE MATEMATUYECKUX MOJIeNEH

118 peanbHbIX CUTYaAllU C MOMOILBIO CUCTEM YPAaBHEHH C
napaMeTpamu
[TocTpoenue u uccnegoBaHNE MATEMATHYECKUX MOJIETICH

119 peanbHBIX CUTYALUI C IOMOIIBIO CUCTEM YPABHEHUN C
napaMeTpamu

120 KounTponbhas pabora: "3anauu ¢ napamerpamu"

11 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3aNS 3HAHUN
"VYpaBHeHus"

122 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBuenus"

123 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA:
"VpaBHenus. CucreMsl ypaBHEHHN"

104 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH:
"HepaBenctpa"

125 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIINS 3HAHUA:
"HepaBenctsa"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"HepasencrBa"

127 [ToBTOpenue, 06001IeHNE, CCTeMAaTU3allMs 3SHAHUMN
"IIpon3BoaHas u €€ npumMeHeHue"

128 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIlUsI 3HAHUM
"ITponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3allks 3SHAHUM
"IIpon3BoaHas u €€ npumMeHeHue"

130 [ToBTOpenwue, 0600IIeHNE, ccTeMaTH3anus 3Hanuii: "MHTerpan

U €ro npuMeHeHue"




131 [ToBTOpEeHHE, 0000IIEHUE, CCTeMaTH3alus 3HaHui: "D yHKIUN" 1
132 [ToBTOpenue, 0600meHNe, cucTeMaTu3anus 3Hanui: "OyHkmn" 1
133 [ToBTOpEeHHE, 0000IIEHUE, CHCTeMaTH3alus 3HaHUi: "D yHKIUN" 1
134 Hrorosas kKoHTpoJIbHAS paboTa 1 1
135 Hrorosast kKoHTpoJIbHAS paboTa 1 1
136 IToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIisl 3HAHUN 1

OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremaTuka: anreOpa 1 Hayajga MaTeMatuieckoro ananmsa.l10-11 xmacc:
y4eOHHUK JJ1 00111€00pa30BaTEbHBIX IITKOJI: 0a30BBINA U YTIyOJEHHBINH YPOBEHb.
I.A. Amumos, FO.M. Konsirun, M.B. Tkauesa u ap. M: [Ipocsemenne,2023

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
®enoposa H.E. Anrebpa 1 Hauana MareMaTH4ecKoro aHanusza. Mertonuueckue
pexomenanuu.10-11 kmaccel. M: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
"S cnam EI'D. Cpennee obmiee oOpazoBanue. Y UeOHBIM MOIYJIb 110 PEIICHUIO

TPYAHBIX 33JaHUI 110 yueOHOMY npeameTty "MaremaTuka(yriryoaeHHbIH

ypoBens)"10-11 knacc. AO UznatensctBo "[IpocBerienne






