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IHHOACHUTEJIbBHAA 3AIIMCKA

Y4eOHbIii Kypc «AnreOpa W Hadajga MaTeMAaTUYECKOTO aHAM3a» SBISCTCS OTHUM W3
HamOoJiee 3HAYMMBIX B TIporpamMMe CpenHero ooOmiero oOpa3oBaHMS, MOCKOJBKY, C OJHOMN
CTOPOHBI, OH OOECIEYMBACT HHCTPYMEHTAIBHYIO 0a3y Il HW3YYCeHHUS BCEX ECTCCTBCHHO-
HAay4YHBIX KYpPCOB, a C JIPYrOod CTOPOHBI, OPMUPYET JOTHYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaronuxcs Ha ypOBHE, HEOOXOJAMMOM JUIsi OCBOCHHUS WH(OPMATHUKH, OOIIECCTBO3HAHWS,
WUCTOPUH, CJIIOBECHOCTH W JPYIHMX JUCHHUIUIMH. B paMkax paHHOro y4eOHOTO Kypca
oOydaroniuecsi OBJIAJCBAIOT YHHBEPCAIBHBIM  SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas
(hopMyIHpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIi Kypc areOphl M HaYaJl MaTEeMaTHYEeCKOTO aHaju3a 3aKJaJbIBaeT OCHOBY JUIS
YCICITHOTO OBJAJCHUS 3aKOHaMH (DU3WKH, XUMHUHU, OHOJIOTUH, TIOHWUMAHUS OCHOBHBIX
TEHJCHIIMA PAa3BUTHS SKOHOMHKH W OOIIECTBEHHOW >XWU3HH, MO3BOJIICT OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HWCIIOIB30BaTh WX IS
nanpHeimero oOpa3oBaHMsl M B TIOBCEIHEBHOW JKM3HHM. B TO e Bpems OBJIaJeHHE
aOCTPaKTHBIMH M JIOTUYECKH CTPOTHMHU KOHCTPYKIIUSAMHU ajireOpbl U MaTeMaTHYSCKOTO aHaJIh3a
pa3BHBacT YMCHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HMCTHHHOCTB, JIOKA3bIBaTh
YTBEPKICHHSI C IIOMOIIBIO MHIYKIIMH M PACCyXJaTh JCAYKTHBHO, UCIOJE30BaTh 0000IIeHUE U
KOHKpETH3allnio, abCTparupoBaHWe W aHAJIOTHIO, (OPMHpPYeT KpPEaTMBHOE W KPHUTHYECKOE
MBIIIICHUE.

B xoxe u3ydenus ywyeOHOro Kypca «AnreOpa M Hayajga MaTeMaTHMYECKOTO aHaIH3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CAMOCTOSITELHOTO
MOCTPOCHUSI MAaTEMaTHYECKHMX MOJEJEH peanbHbIX CUTyallUid, WHTEPIPETAlUU MOJIy4EeHHBIX
pElIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oONagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIHA
peanu3yeTcs Kak uepe3 Y4YeOHBIM MaTepHall, CIOCOOCTBYIOMUNA (OPMHUPOBAHUIO HAyIHOTO
MHPOBO33PEHUS, TaK U 4Yepe3 crneuuduky ydeOHOM  JeATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIFHOM ~ KOHLIEHTPALlMM  BHUMAHUS, CaMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ynbTar.

B ocHoBe meTtonuku o0ydeHus anreOpe M HadajgaM MaTeMaTH4YeCKOro aHallu3a JICKUT
JeSITeNIbHOCTHBIN MPUHIUI 00y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa u Hadajla MaTeMaTHUYECKOTO aHAIN3a» BbIJCIICHBI
CIIEYIONINE COJIep)KaTeNIbHO-METOuYecKre TUHUM: «Yucrna u BblYHCIeHUs», «DyHKIMH U
rpadukmn», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTuueckoro aHanuza», « MHOXKeCTBa U
JoruKa». Bce OCHOBHBIE COJEpKATENbHO-METOJUUECKUE JTUHUU H3Y4aloTCs Ha MPOTSHKEHUU
IBYX JIeT oOy4eHHUs Ha YpOBHE CpeqHero oOiiero oOpa3oBaHMs, €CTECTBEHHO AOMONHSS APYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMU TeMaMu M pazgenamu. [laHHbI yueOHBIH Kypc
SBIISETCS WHTETPAaTUBHBIM, IIOCKOJIbKY OOBeAMHSIET B cebe coAepKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX AMCUUILUINH, TaKMX Kak anredpa, TPUTOHOMETPHUS, MaTeMAaTHUECKUN aHAIU3,
TEOpHUsT MHOJKECTB, MaTeMaThyeckas Joruka u apyrue. Ilo mepe Toro kak oOydarommuecs
OBJIaJIeBalOT BCE OoJiee IMIMPOKUM MAaTeMaTHYEeCKUM amnmnapaToM, y HHUX MOCIeA0BaTEeIbHO
(dbopMUpyeTCS U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJENb pearbHOU
CUTYaIlil, MPUMEHSTh 3HAHUS, MOJYYCHHBIE TPU W3YyUYEHUU Yy4eOHOTO Kypca, As pelieHus
CaMOCTOSITENIbHO Cc(POPMYIMPOBAaHHONW MaTEeMAaTHYECKOW 3ajaud, a 3aTeM HWHTEePIpPETUPOBATH
CBOM OTBET.



ConepxkarenpHO-MeTOAMYECKass ~ JuHUSA  «Yucaa W BBIUMCICHUS» — 3aBEpIIaeT
(hopMHUpOBaHHE HABBIKOB HCIOJB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOe OBbLIO HAYaTO Ha
YPOBHE OCHOBHOTO 0011ero obpasoBanusi. Ha ypoBHe cpermHero obuiero oOpazoBaHus 0coboe
BHHMAaHUE YAETSeTCS (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCIICHUHN, BKIIOYAIONIUX B
ceOs MCTIOJIB30BaHNE PA3IMYHBIX (OPM 3alMCH YUCIIA, YMEHHUE JIeNIaTh NMPHUKHUJIKY, BBITOJHSATH
pUOIMKEHHBIC BEIYMCIICHHS, OIIECHUBATH YMCIIOBBIC BRIPAKEHUS, PA0OTATh C MATEMATUICCKIMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIUMCS MHOXKECTBA HATYpPaJbHBIX, IEJBIX, PAIMOHAIBHBIX U
JNEHUCTBUTENBHBIX YUCEN JOTMOJIHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YMCeNl. B KaxaoM U3 3Tux
MHOKECTB PacCMaTPHUBAIOTCSI CBOMCTBEHHBIC €My CHEIU(PUICSCKHE 3aaud U OTePAIUU: JeIICHUE
HalleJl0, OINEPUPOBAHME OCTaTKaMKW Ha MHOXECTBE IIeJIbIX 4YHCEeI, O0COoObIe CBOMCTBa
palMOHAIBHBIX W UPPALMOHATBHBIX YHCEN, apu(METHUECKUE OTIEpaIlii, a TaKKe HU3BICUCHUE
KOpHS  HAaTypaJbHOM  CTENEHM Ha  MHOXKECTBE KOMIUIEKCHBIX  4YHCeNl.  braromaps
MOCJIEIOBATEIbHOMY  PACHIMPEHUI0 Kpyra HCIOJB3YEMBIX 4YHCEI W  3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX TIPUMEHEHHUS IS PEIICHUS PA3IMUHBIX 3a7a4 GOPMHUPYETCS TIPEACTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKU M €€ POJIU B MOCTPOSCHUU MOJIENIeH peaJbHOTO MUpPA, IIIUPOKO
HCTIOJIB3YIOTCS 0000IIeHNe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS U HEPABEHCTBA» PEATM3YEeTCs Ha MPOTSHKCHUH BCEro OOy4YeHUs Ha
YpOBHE cpeaHero ooOmero oOpa3oBaHMs, TIOCKOJbKY B KaxaoM paszaene [Iporpammer
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3a/1ad. B pe3ynprare oOydaromniuecs: OBlIaeBalOT
pa3IUYHBIMH  METOJAMHU  PEUICHUs] PAIMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTEIbHbIX,
JTOTapu(PMUYECKUX ¥ TPUTOHOMETPHUECKUX YpaBHEHUM, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
cojepkauux mnapamerpbl. [lomydeHHble yMEHHS MIMPOKO HCHONB3YIOTCA MPH HCCIEAOBAHUU
(GYHKIHHM ¢ TOMOUIBIO TPOU3BOIHOM, MPU PEIICHUH MPUKIAIHBIX 3a/1a4 U 33]a4 Ha HaXO0XKJIeHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuN QyHKuuU. JlaHHas cofeprkaTenbHas JIMHUS BKIIOYAeT B
cebst Takxke (HOPMUPOBAHWE YMEHUH BBIMONHATH Pacu€Thl 1Mo (opmyrnaMm, TpeoOpa3oBaHUS
palOHAaIbHBIX, UPPALUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUIH,
collepKalluxX cTerneHu u Jjorapudmel. brnarogaps usydeHuro aiareOpanyeckoro marepuana
MPOUCXOJUT  JalibHEHIee pPa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIIICHHUS
oOyuaronuxcs, GOpMHUPYIOTCS HABBIKU JEIYKTHUBHBIX PACCYKICHHH, pabOThl ¢ CUMBOJBHBIMU
dbopmamMu, mpencTaBiIeHHs] 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeaaraet 3pQGeKTUBHbIC HHCTPYMEHTHI JIJIsl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33J1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CogepxarenbHo-mMeroanueckass TuHus «DyHKUMU U rpadUKW» TECHO IMEPErieTaeTcsl ¢
OpPYTMMU  JUHUSMH ~ y4eOHOro  Kypca, IIOCKOJIBKY B KAaKOM-TO  CMbICIE  33/1aéT
MOCJIEJIOBATEIbHOCTh ~ M3Y4eHUs  Marepuana. l3yueHue  CTemeHHOH, TMOKa3aTelbHOM,
norapu(MUUEecKOrd U TPUTOHOMETPUUECKUX (DYHKIUN, UX CBOWCTB U Ipa)UKOB, HCIOIH30BAHHE
GyHKIME U1 pemieHus 3aiad U3 JAPYruxX Y4eOHBIX MPEAMETOB M peallbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAIM30M, TaK U C pPelleHueM ypaBHEHHH u HepaBeHCTB. [lpu
3ToM OoybllIOe BHUMaHHE yaenseTcss (OpPMHUPOBAaHMIO YMEHHUS BbIpaxkaTh (opmynamu
3aBUCHUMOCTH MEXKIY Pa3IMYHBIMU BEIMYMHAMHM, UCCIIEOBATh MOMydeHHbIe (PYHKIIUHU, CTPOUTH
ux rpaduku. Marepuan 5Toil cojaep)KaTeIbHONM IWHUM HaleleH Ha pPa3BUTHE YMEHUH H
HABBIKOB, IMO3BOJISIIOIIMX BBIPAKaTh 3aBUCHMOCTH MEX]y BEIMYHHAMHU B pa3iudHOil (opme:
aHAJIMTUYECKOHW, Tpaduyeckoi U croBecHOW. Ero wm3ydeHue cmocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBINIJICHHUS, CHOCOOHOCTM K  OOOOMIEHWI0O ©  KOHKpETH3aIluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxarenbHas nuHusg «Havana MareMaTnueckoro aHajiv3a) IMO3BOJSET CYIIECTBEHHO
pacIIupUTh KPYr Kak MaTeMAaTHUECKUX, TaK M MPUKIATHBIX 3aja4, JOCTYITHBIX 00ydJaronumcs,
TaK KakK y HUX MOSBIISECTCS BO3MOXHOCTh CTPOUTH TPadUKU CIOKHBIX (PYHKIUN, OMPEACTATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BEIYUCIATH IUIOMAIN GUTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTHM U YyCKOpeHusl mporeccoB. JlaHHas cojaepkarenbHas JMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMAaTHUYECKHMX MOJENed peajbHbIX CHTYyallud, IO3BOJISIET
HaxOJIUTh HAWIy4lllee PEIICHHE B MPUKIAIHBIX, B TOM YHCIE COI[HATBHO-?KOHOMHUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAMM MAaT€MaTHMYECKOIO aHaju3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBEHO-IOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHUN
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MAaTEMAaTHKHU B HayKe, TEXHUKE M UCKyccTBe. OOyuaroniuecs
Y3HAIOT O BBIJAIONIUXCS PE3YNIbTaTaX, MOJYYCHHBIX B X0JI€ Pa3BUTH MAaTEeMaTHKHU KaK HAyKH, U
00 ux aBTOpaXx.

ConepxarenpHO-MeToAMYECKass JHHUS «MHOXECTBa M JIOTMKAa» BKJIIOYaeT B ce0d
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOM JIOTHKH. TeOopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHUS] MPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MAaTeMAaTHKH M TpeajararoT Haubosee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONNNA BCE pa3lelbl MAaTEeMATHKA M €€ TPWIOXKEHUH, OHU
CBSI3BIBAIOT Pa3HbIC MaTeMaTHUECKUE AUCITUIUIMHBI M UX MPUJIOKEHUSI B eauHoe 1iennoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOydYaromiemMycss TOHHMAaTh TEOPETUKO-MHOXXECTBEHHBIN SI3bIK
COBPEMEHHON MaTeMaTHKH M WCIOJIb30BaTh €ro JUIsl BBIPAXEHUS CBOUX MBICIEH. [Ipyrum
BOKHBIM TMPU3HAKOM MAaTEMaTHKWA KaK HAyKH CJIEIyeT MPH3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH ¥  CJEIOBAaHUE ONPENCIEHHBIM IMpaBWJIaM TOCTPOEHHUS  JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTaMH MaTEeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIILJIEHUS] 0OY4YaIOUUXCs, MO3BOJSET UM CTPOUTH CBOM PACCYKJEHHUS Ha OCHOBE JIOTHUECKUX
npaBul, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHOoM Kkypce «Anrebpa M Hayaja MaTeMaTHYECKOIO aHalln3a» MPUCYTCTBYIOT
OCHOBbI ~ MaTeMaTH4YeCKOro  MOJEIMPOBAaHUSA, KOTOpble  MpPHU3BaHbl  CIIOCOOCTBOBATH
(OopMHUPOBAHHMIO HAaBBIKOB TMOCTPOEHUS MOJIENEH peaNbHbIX CUTYallUid, HUCCIENOBAaHUS ATHX
MoJieNiell ¢ TOMOIIbIO ammapara airedpbl M MaTeMaTUYeCKOTO aHallu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXIblil M3 pPa3/eioB IPOTPaMMBbL,
MIOCKOJIBKY BECh MaTepHall yueOHOro Kypca IIUPOKO HCIONb3YeTCs Ul PElIeHHs MPUKIAIHBIX
3amau. Ilpu pemieHun peanbHBIX MPAKTUYECKUX 3a7ady  oOyyaroliuecss pa3BUBAIOT
HaOI0ATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOJIb30BAThH
aHaJoruio, 0000IaTh UM KOHKPETH3UpOBaTh Mpodiemy. JleareapbHOCTh TO (POPMHUPOBAHUIO
HABBIKOB pEIICHUs MPUKIIATHBIX 33a/1a4 OpraHU3yeTcs B MPOIECCe U3YUEHUSI BCEX TeM y4eOHOTo
Kypca «Anrebpa ¥ Hayana MaTeMaTHUECKOTO aHAIIU3ay.

Ha u3ydenue yuebHOTO Kypca «Anredpa u Hauajza MaTeMaTUYECKOTo aHallM3a» OTBOAUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 vaca B Henemwo), B 11 kiacce — 136 yacoB (4 vaca B
HEJIEITIO).



COJEPKAHUE OBYUEHMUA
10 KJIACC

Yucia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH, MPOLEHTHI, OECKOHEYHBIE
nepuoauueckue apodu. [Ipumenenne npo6eil 1 NpOUEHTOB A PelleHus MPUKIaJHbIX 3a/1a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble yKcia. PannoHallbHble W MppalMOHAIbHBIE YHUCiIa. ApUpMETHYECKHE
oIepaluyd C JCUCTBUTEIbHBIMU 4YHUCIAaMU. MOIylb JEWCTBUTENBHOTO YHMCJIAa U €ro CBOWCTBA.
[IpuOmk€HHbIE BBIUMCIEHMS, TpaBUiIa OKPYTJEHHUsS, NPUKHIKA M OLEHKAa pe3yibTara
BBIYMCIICHU .

Crenens ¢ uensiM nokasareneMm. bunom Herotona. Vcnonbs3zoBanue noaxonsuieil popmsl
3aMycy JeMCTBUTENbHBIX YNCEN JUISl pEIIeHNs TPAKTUUECKUX 3a/1a4 U MPEICTaBICHUSI TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHOM CTEIIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM ITOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
MTOKA3aTEeJEM.

Jlorapudm yucna. Coiicta norapudma. [lecaTuansie u HaTypaIbHBIEC JTOTAPUPMBL.

CuHYyC, KOCMHYC, TAHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCWIIBHBIE YpaBHEHHS M ypaBHEHU-CIeACTBUSA. HepaBeHCTBO, pelieHne HEPAaBEHCTBA.

OcHOBHBIE METObl PEUICHHsI LEIbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEepeMEeHHOW. JlemeHne MHOrowieHa Ha MHOIOYJIEH C OCTaTKOM.
Teopema be3y. MHorowieHs! ¢ nensiMu Kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanHus YMCTOBBIX BHIPAKEHUH, COAEPIKAIINX CTENIEHU U KOPHHU.

WUppaunonanbusle  ypaBHeHHMs. (OCHOBHBIE METOJbl  PELICHUS  HUPPALUOHAIBHBIX
YpaBHEHH.

[Toka3arenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELIECHUS [T0KA3aTEIbHbIX YPABHEHHI.

[IpeoOpas3oBanue BEIpAKEHUH, COAEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHS. (OCHOBHBIE METOJbI pEIICHUs JIOTapU(PMUUECKHX
YpaBHEHUH.

OcHoBHble TpuUroHomerpuueckue Qopmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BbIpakeHUil. Pernienre TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemenne cucrem nMHENHHBIX ypaBHEHUH. MarTpuia CHUCTEMbl JUMHEHHBIX YpaBHEHUM.
Onpenenurens Marpulbl 2X2, €ro reOMETPUYECKHH CMBICII U CBOWCTBA, BBIYUCIECHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPECIUTENS AJI PEIICHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUH. Penienue
MIPUKJIAIHBIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JUHEWHBIX ypaBHeHUM. MccienoBanue nocTpoeHHON
MOJEIIU C TIOMOILBIO MaTPHI] U ONIPEACITUTENIEH.

IlocTpoeHre MaTeMaTHYECKUX MOJENEW pPEaIbHOW CUTyalluu C IOMOINBIO YPaBHEHHH U
HepaBeHCTB. [IpuMmeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MaTeMaTHMYECKHX 3aJad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DOyHKUUM U TpaduKH

OyHKIMsA, crnocoObl 3amaHus (QyHKIuH. B3aummuo oOpatHble (QyHkiuu. Kommosuius
¢bynkuuit. I'paduk pyHkunu. SneMmeHTapHbIe peodpa3zoBaHus rpauKoB (PyHKIHUA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHn ¢yHkuuu. Hymu ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. YETHble n Heu€tHble QyHKOuH. llepumogmueckue ¢ynkiuu. Ilpomexyrku
MOHOTOHHOCTH (D)yHKIMH. MakcuMyMbl 1 MUHUMYMBbI QyHKIHH. Hanbosnpiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluneiHast, KBapaTUIHAS U APOOHO-TMHEHHAS QYHKIIUU. DJICMEHTAPHOE HCCIICIOBAHUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas (yHKIMS C HaTypaJlbHBIM M IIeTIBIM TMoKazaTeneMm. EE coiicTBa W rpaduk.
CaoiictBa 1 rpaduKk KOpPHA N-Oi CTENEeHW Kak (QPYHKIMH OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeNeM.

[ToxazaTtenpHast u norapupmuueckas QyHKINH, UX CBOKCTBA U rpaduku. VMcnoas3zoBaHue
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICICEHUE TPUTOHOMETPUUYECKUX (YHKIIHM
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolleccax U ABJICHUAX. ['pa@uku pearbHbIX
3aBUCUMOCTEHN.

Havyana maTemaTu4eckoro aHajausa

IlocnenoBaTenbHOCTH, CIIOCOOBI 3a4aHus MMOCIEI0BATENLHOCTEH. MeTo ] MaTeMaTHYECKOH
MHAYKIUA. MOHOTOHHBIE W OrpaHUYEHHBIE IMOCIEN0BATENbHOCTH. VCcTOpusS BO3HUKHOBEHHS
MaTeMaTHYeCKOro aHaJIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMmMeTpuueckas mporpeccud. beckoHeuHo — yObIBarouias
reoMerpuueckas nporpeccus. Cymma GecKOHEUHO YObIBAIOLIEH reoOMEeTpUYECKO MpOTrpeccui.
JIuHEeWHBI1 M SAKCHOHEHUUAIbHBIM pocT. Yuciao e. Dopmyna CIOXKHBIX MPOIEHTOB.
Hcnonp30Banue Nporpeccuu JUisl pelieHUs pealIbHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa.

HemnpepriBHbie (yHKIMM W uX cBoWcTBAa. TOYKM pa3pbiBa. ACHUMITOTHI TpaduKoB
¢dbyakuumii. CpoiicTBa (PyHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeETo MHTEpBAJIOB ISl pEIICHUS
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMK 711 PEIICHUS 3a/1a4.

[TepBas u BTOpast mpousBoaHbIe PyHKIMKH. ONIpeneneHrne, reoOMeTpUIECKU U (PU3UIECKU
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonHbie neMeHTapHbIX QyHKIUN. [Ipon3BoaHast cyMMbl, IPOU3BEICHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€ecTBO, Olepalry HaJl MHOXECTBaMU M MX CBoiicTBa. Jlmarpammel Dinepa—BenHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOI'O armapaTta JUuisl ONHMCAHUS PEabHBIX IPOLIECCOB M
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MaTEeMaTHUYECKOTO  OOBEKTa,  CIIEJCTBHE,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE YPaBHEHUSI.

11 KJIACC

Yucsia ¥ BbIYUCTCHUS

Harypanbubie u nenble uncia. [IpuMeHeHuWe NpPU3HAKOB JEIUMOCTH LEJIBIX YHUCEI,
HauOompImii o0muii genutens (nanee — HOJl) u Haumensbiee obiee kpatHoe (nanee — HOK),
OCTaTKOB 0 MOAYIIO, anropuT™Ma EBKina U1sl pemieHus 3a1a4 B IeNbIX Ynciax.

KommnekcHeie uucma. AnreOpanyeckas W TpPUTOHOMETpHUYecKas (OpPMBI  3amUCH
KOMIIJIEKCHOTO Yncia. ApudMeTudeckre ornepanyy ¢ KOMIUIEKCHBIMU 4yuciaMu. M3o0paxeHue
KOMILJIEKCHBIX YHCeN Ha KOOpauHaTHOH mockoctu. @opmymna Myaspa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO 4YHcia. lIpuMeHeHne KOMIUIEKCHBIX YHCEN sl peIIeHUs (PHU3HYECKUX H
r€OMETPUYECKUX 3a/1a4.

YpaBHeHus1 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTb YPaBHEHHUM 1 HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C IMOMOMIBI0 TPUTOHOMETPUYECCKOU
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBeHCTB.

OCHOBHBIE METOIBI PEUICHUS IOKA3aTENBHBIX U JIOTApU(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UpPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHUST CUCTEM U COBOKYIHOCTEH  PallMOHAIbHBIX,
MppalMOHAIIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHHI0 MaTeMAaTHUYECKUX 3aJad U
3alad U3 Ppa3IMYHbIX oOJacTel HayKd M peaJbHOM >KU3HHM, HHTEpIpEeTalus IOIy4eHHbBIX
pe3yJIbTaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunum ¢yHkuuid. ['eomerpuueckue oOpas3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U IPaUKH.

I'padmyeckne Meroapl pemieHus ypaBHEHHI U HepaBeHCTB. ['paduyeckne MeTobl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnonw3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX MPEIMETOB U peaibHON KU3HMU.

Hayana maTeMaTH4eCcKOro aHaju3a

[IpuMeHeHnne mMpon3BOIHON K UCCIIENOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTB U KCTPEMYMBI.
Haxosxienne HanOoJIbIIero 1 HaMMEHBITIETO 3HAYeHUH HEMPEPHIBHON (DYHKITUU Ha OTPE3Ke.

[IpuMeHeHre TPOW3BOAHOW il HAXOXKACHHMS HAWJIy4ylIero peleHus B IPUKIATHBIX
3a/ayax, s ONpEJeNieHUusT CKOPOCTH M YCKOPEHHs TMpoliecca, 3aJaHHOro (Gopmynod wiu
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. llepBooOpa3Hbie 3MeMEHTAPHBIX
¢byukuuii. [IpaBuia HaxoXJeHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpuueckuil cMbICiI UHTErpana. Beluuciaenue onpenenéHHoro HHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[IpumeHenne wuHTerpaga s HaXOXACHUA IUIOMIANeH TUIOCKUX (GUryp U 0O0BEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemenuit quddepeHnrnalbHbIX ypaBHeHUH. MaTemaTiuieckoe MOAETUPOBaHNE
pEabHBIX MPOLIECCOB C MOMOILIBIO AU PepeHIIUANTbHBIX YPABHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaKIaHCKOro BOCIIMTAHMS:

COPMHUPOBAHHOCTh  TPAKIAHCKOW  IMO3WIMU  OOYyYaroImerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHUUCKOTO O0OIEeCTBa, MPEACTABICHHUE O MATEeMaTHYECKHUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TpakIaHCKOro oOmiecTBa
(BBIOOPBI, OTIPOCHI M JIPYTO€), YMEHHE B3aMMOJICHCTBOBATH C COIMAJIBHBIMH MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON TpakIaHCKON MIEHTUYHOCTH, YBaXEHHS K MPOIIJIOMY U
HACTOSIIEMY POCCHUIMCKONW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHHUSIM POCCHUUCKHX
MaTE€MaTUKOB U POCCHUMCKOW MAaTEeMaTUYECKOM IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Hapoaa, CcGhOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIDKCHHN HAyKH M JCSITEIBHOCTHIO YU4EHOTO, OCO3HAHMWE JIMYHOTO BKIIaJa B TMOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHMSI:

JCTETUYECKOE  OTHOLIEHHE K  MHpY, BKIIOYasg  3CTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, pEIICHUH, PacCyXICHUH, BOCIPUUMUYHBOCTH K
MaT€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKOro BoCHUTAHHUS:

c(hOpMUPOBAHHOCTh YMEHUS PUMEHATH MaTeMaTHUECKHe 3HAaHUS B MHTEpecax 3/I0pOBOTO
u Oe3omacHOro oOpasa >KHU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBINA PEXUM 3aHATHI M OTJbIXa, PEeryaspHas Gu3nyecKas akTUBHOCTD),
(buznuecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIHTAHHUS:

TOTOBHOCTh K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, UHTEPEC K Pa3NuyHbIM chepam
npodeccuoHabHON NEesSTENIbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPHIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOP Oyaymieil mnpodeccur © pealn30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa30BaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKHX 33J1a4 MaTEMaTUYeCKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0rH4eCKOro BOCIUTAHMSI:

cOPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYpbl, TOHHMAaHUE BIHMSHHUS COIHAIBHO-
SKOHOMUYECKHX MPOILIECCOB HA COCTOSIHUE NPUPOJAHOW M COLMAIBHOW Cpebl, OCO3HaHUE
rI00ambHOTO  XapakTepa  AKOJOTHMYECKHX  MpoOlieM, OpUeHTaluss Ha  IpUMEHEHHUe
MaTeMaTHYeCKUX 3HAHWM 7S pelIeHus 3aJad B 00JacTH OKPYXKAloIIeH Cpelbl, MIIaHUPOBAHUE
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSI:



c(OPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd U OOIIECTBEHHON NMPAaKTUKH, MOHHUMAaHHE MAaTeMaTHUYECKOW HAYKH Kak Cepsl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANOB €€ pa3BUTHSA U 3HAYMMOCTH JUIS Pa3BUTHUSA LIMBWIN3ALUY,
OBJIAJICHUE SA3BIKOM MATEMaTUKHA U MAaTEMAaTUYECKOU KyJIbTypOU KaK CpPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBJIATh IPOECKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHAUBUYAIbHO U

B IpYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUA

Ba3oBble jornueckue aecTBUS:

BBIBJSITh WM XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TIOHATUAMH, (QOPMYIUPOBATH OMPEICIICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PHUKAIMUA, OCHOBAHHS ISl OOOOIIEHUS W
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIM3a;

BOCTIPpUHUMATH, (HOPMYITHPOBATh U TPEOOPA30BHIBATH CYXKACHHS: YTBEPAUTEIbHBIC W
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpeuHsl B (pakTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHUSAX, Mpeiaratb KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO J0Ka3aTeIbCTBA MaTeMaTHUECKUX YTBEPKACHUU (TIpSAMBIE U
OT TMPOTUBHOTO), BBICTpPAWBAaTh AapryMEHTAIMI0, MPUBOAUTH NPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaum  (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAUIMI C Y4ETOM CaMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBareabLCcKHe AeliCTBUSA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEeI0BATENbCKIII MHCTPYMEHT NO3HaHUs, GOpMYIUPOBATH
BOINPOCHL, (PUKCHpYIOIIME MPOTUBOpEUre, MNpoOiIeMy, YCTaHAaBIMBATh HCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHHUPOBAHHBIA  OKCIIEPUMEHT, HCCIIEJJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOTO OOBEKTa, SBIICHHUS, IMPOIIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 0000IIEHUS U BBIBOJIBI [0 Pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS], UCCIIEIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
000011LIeHNI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAKKE BBIJIBUraTh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIIAITH Ie(UIIUTHI HHGOPMAIUH, JaHHBIX, HEOOXOAUMBIX A7l OTBETA HAa BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMANMIO W3 HWCTOYHHKOB PA3WYHBIX THUIIOB, aHAJIU3HPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(POpPMAIMIO pa3IMYHBIX BHAOB ©  (GopM
MIpe/ICTaBIICHHS;



CTPYKTypUpOBaTh  HH(POpMAIMIO, TMPEACTaBIATH €€ B PasuUuHBIX  (opmax,
WLTIOCTPUPOBATH I'PahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHBIE yueOHbIe el cTBUS

O01wmennue:

BOCIIpUHUMATL H q)OpMyJ’IPIpOBaTB CY)XIACHUA B COOTBCTCTBHUHM C YCIOBUAMU W LCISAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX M HNHCBbMCHHBIX
TCKCTAaX, HAaBaTb IIOACHCHHA 110 XO4Yy PpCHICHUA 3aJa4dud, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHBIfI
pe3yJnbTar;

B XOJIe 0OCYXIEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOU TeMBbI, TPOOIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HWACHU, HALCJICHHBIC Ha IMOUCK PCIICHUSA, COMOCTABJIATHL CBOU
CYXJEHHUS C CY)KIEHHUSIMHU JIPYTMX YYaCTHUKOB JAuajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MIO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHIUS,

OpCACTAaBIATE PE3YIbTAThl PCIICHUA 3adadMd, OKCICPUMCEHTA, HCCICOOBAaHHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMmaT BBICTYIUIEHHS C Yy4€TOM 3aJad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIC YyHUBeEpCaIbHbIC Y4eOHbIe 1eHCTBHS

Camoopranuszanus:

COCTaBJIATh IUIaH, AJTOPUTM pEIIEHUs 3aJadyd, BbIOMpPATh CIOCOO pelieHus ¢ ydéToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBINH HHTELIEKT:

BJIaJIeTh HAaBbIKAMU II03HABATEJILHON pe(IeKCHM KaK OCO3HAHUS COBEPILIAEMbIX JAEHCTBUH
U MBICIMTEIBHBIX MPOLECCOB, MX PpEe3yJbTaTOB, BIaJeTh CIOCO0AMM CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa pPelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IpPU DEILICHUU 337a4l, BHOCHUTD
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH INPUYUHbI
JOCTMDKEHUSI WM HEJOCTIDKEHHs] pe3yibTaTOB JESTEIbHOCTH, HAXOAWTh OHIMOKY, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATeIbHOCTD:

MOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaIbHON pabOThI Ipu
pemieHMM y4yeOHBIX 3aja4, HPUHUMATh LEJlNb COBMECTHOM J€STENbHOCTH, IUIAHUPOBATh
OpraHu3alil0 COBMECTHOM paloOThl, paclpenesaTh BHIbl paboT, AOTOBapUBATHCS, 00CYXKAATh
MpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYIIOBBIX (Gopmax paboThl (0OCYXIeHHS, OOMEH MHEHMH, «MO3TOBBIE
LITYPMBI» M HHBIE), BBINOJHATH CBOI 4YacThb pabOThl M KOOPJMHHUPOBATH CBOU JEUCTBUS C
JIPYrUMHM 4IEHAaMU KOMaHbI, OLIEHWBAaTh KadyeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUS.

HNPEIMETHBIE PE3YJIbTATbBI



K xonmy oOyuenus B 10 kiacce oOyyaromuiicsi MONYYUT CIEAYIOUINE MpPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpaMMbl ydeOHOTo Kypca «Anrebpa M Hadana
MaTeMaTHYECKOIO aHAIHU3a»:

Yuciia ¥ BbIYMCIICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOMIECKAast
IpoOb, MPOIEHTHI, MPPAMOHAIBHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX M JCHCTBUTEIHHBIX
qucell, MOJIyJlb IEHCTBUTENBHOIO YUCIIA;

MPUMEHSTH IPOOH M MPOLEHTHI ISl PEIIeHUs MPUKIIAIHBIX 33/1a4 U3 PAa3IUYHBIX OTpaciei
3HaHUH U PEATILHOM JKU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPABUJIA OKPYIJICHHS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEpUPOBATh IOHATUEM: CTENEHb C LEIbIM I[0Ka3aTeleM, MCIOJIb30BaTh
MOAXOAUIYI0 (OpPMY 3amUCH JIEHCTBUTENBHBIX YHMCEN JJISl PEUIeHHs MPAaKTUYECKUX 3agad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOJHO ONEpUPOBATH NOHATHEM: apUPMETHUECKUN KOPEHb HATYypaJIbHOM CTENEHU;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTEEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcla, ACCATUYHBIE U HATypaJlbHbIE
norapudmsl;

CBOOOJHO ONEpPUPOBATH MOHITHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OTIEpUPOBATH MOHATUSAMU: APKCUHYC, ApPKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHNs] M1 HEPABEHCTBA:

CBOOOJTHO  ONEepuUpoBaThb  HOHATHSAMM:  TOXIECTBO,  ypaBHEHHME,  HEPABEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBHS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHATh PA3JIMUYHbIE METO/bl PEIIEHUS PAlMOHAIBHBIX M JPOOHO-paIlMOHAIBHBIX
YPaBHEHHH, IPUMEHATH METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOWICH OT OJHOW NEPEMEHHOW, MHOTOWIEH C
HeJbIMH KOG GHUIMEHTaMHM, KOPHM MHOTOWIEHa, IPUMEHATh JIeJI€HHE MHOIOYIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ~ONEepUpOBaTh IMOHATHSMHU: CUCTEMa JIMHEWHBIX YpPaBHEHUH, MaTpuLa,
ONpENCIUTENb MaTpULBl 2 X 2 W €ro IeOMETPUYECKHMH CMBICHI, HCIOJIb30BaTh CBONCTBA
omnpenenuTens 2 X 2 Ui BBIYUCICHUS €r0 3HAYEHUs, IPUMEHATH ONPEIESIUTEIN I PEIICHUs
CUCTEMbI JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh pPEalbHbIE CUTyallud C IIOMOLIbIO CHUCTEMBI
JUHEHHBIX YPAaBHEHMI, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOUIBI0 MAaTpull H
ONPENEIINTENEH, UHTEPIPETUPOBATH ITOIY4YEHHBIN pe3yJIbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMOJIHATH ~ NPEOOpa3oBaHMs  YMCIOBBIX  BBIP@KEHHUH, COJEp)KAIUX CTENEHH C
palMOHAIbHBIM IIOKAa3aTElIeM;

UCIOJb30BaTh  CBOiicTBa  jorapupmMoB It  IpeoOpa3oBaHUs  JOTapUPMHUUYECKUX
BBIPAKCHUN;

CBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMHU:  HMppAllMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUe ypaBHEHUS, HAXOAUTh UX PEIICHHs C TOMOIIbI0 PABHOCHIBHBIX MEPEX0JI0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpUyeckue (opmyiasl aas  mpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OMEpPHUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YpPaBHEHHUE, MPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI JUIS PELICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

MOJICIUPOBATh pPEATbHBIC CUTYyallMM Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA 10 YCIOBHIO 3aJlaud, MCCIEJOBATh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHN U rpapuKu:

cBOOOJTHO OTIEpUPOBATH TMOHATUSAMHU: (YHKIHUS, CIOCOOBI 3aMaHus (PYHKIMH, B3aHNMHO
oOpaTHbple (QYHKIUH, KOMIO3UIMS (yHKUWH, rpaduK (QYHKIHUH, BBIIOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OMEpPHPOBATh MOHATUSAMHU: OOJACTH OIpPENENICHUS] M MHOXKECTBO 3HAYCHHU
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTIEPHPOBATH TOHATHSIMU: YETHBIE W HEUETHBIE (PYHKIHMH, TEPUOIHMUECKHE
(GYHKIMU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

cBOOOJTHO OTIEPHPOBATH TMOHATHSIMHU: CTETEHHAs (YHKIUS C HATYypalbHBIM M IEJIBIM
nmokaszatesneM, Tpa@uk CTeneHHOW (YHKIIMKA C HATYPAJbHBIM M IIEJIBIM TIOKa3zaresieM, rpaduk
KOPHS N-O# CTETeH! KaK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTWyHas W ApOOHO-JTMHEWHas QYHKIIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHNE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTIEPUPOBATH MOHATHSAMH: TOKa3aTelbHas U JorapupmMudeckas (QyHKINH, UX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUUYECKAs OKPYXHOCTb, OIpENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKILIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh rpaduku (QYHKIUM I MCCIENOBAaHUS IPOLECCOB U 3aBHUCUMOCTEH IpH
pelIeHNH 3ajad U3 JIpYrux y4eOHbIX MPEIMETOB U PEalbHOM JKU3HU, BbIpaxarb (HopMynaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4eCKOro aHaIu3a:

CcBOOOJIHO OINEpPUPOBATH MOHATUAMHU: apupMeTHUYEeCKas U TeOMEeTpHUecKas MPOrpeccHs,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUYECKasi IPOrPecchsl, JUHEHHbBIN U 3KCIIOHEHIMAIBHBIA POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  HOHATHAMHU:  IMOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHMs
MI0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE U OIPaHUYEHHbIE NT0CIIEA0BATEIbHOCTH, HOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEeMaTUYECKOI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPHUPOBATH MOHATUAMHU: HENpepbIBHbIE (YHKLUHU, TOUKA pa3pbiBa rpaduxa
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO ONEpUpOBaTh MOHATHEM: (DYHKIMs, HENpepbhlBHAsS Ha OTpPE3Ke, NPUMEHATh
CBOICTBA HENPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOZHO ONEpHpOBaTh MOHATUSMM: IepBasi W BTOpas HPOU3BOJHBIE (DYHKIMH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH NPOU3BOJHBIE CYMMBI, IMPOU3BEICHUS, YaCTHOTO M KOMIO3MLUHU JIBYX
(GyHKUUH, 3HaTh TPOU3BOJIHBIE IIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3MUECKUI CMBICI TPOU3BOIHON ISl pEIIEHHs 3a/1aY.

MHoKecTBa H JIOTHKA:

cBOOOJTHO OTIEPUPOBATH MOHATUAMU: MHOKECTBO, OTIEpaIlK HaJl MHOYKECTBAMH;



HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil ONUCAaHUs PEAIbHBIX IIPOLIECCOB
U SIBJICHUH, IPU PELICHUH 3314 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO ONEpUPOBaTH MOHATHSAMHM: OIpEIesieHHe, TEeOpeMa, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MAaTeMaTU4YeCKOro OO0BEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIIBHBIE YypaBHEHHUS U
HEPAaBEHCTBA.

K xonmy oOyuenms B 11 kiacce 0OydaromMiicsi TONYYUT CIEAYIOUINE HPEIMETHBIC
pe3yIbTaThl IO OTAEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO Kypca «Anrebpa W Havaia
MaTE€MaTHYECKOTO aHAJIN3a»:

Yuciia 1 BbIYUCICHHUSA:

cBOOOJTHO OMEpUPOBATH MOHATUSAMH: HATypalbHOE U IEJ0€ 4YHCIO, MHOXECTBa
HaTypaJIbHbIX U LEJIBIX YHCENl, NCHOJb30BaTh NMPU3HAKU Aenumoctu nensix yucen, HOJ u HOK
HAaTypaJbHBIX YUCEN IS PEIICHUS 3a]1a4, IPUMEHATh alropuTM EBKinaa;

CBOOOJHO OINEpPUPOBATh MOHITHEM OCTaTKa MO MOJYJIIO, 3alIUChIBaTh HATypaJbHbIE YHCIa
B Pa3JINYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHITUAMM: KOMIUIEKCHOE YHUCIO U MHOMXECTBO KOMILUIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHBIE YHCIla B aireOpandyeckoil 1 TPUTOHOMETpPUYECKOoi (opme,
BBITIOJIHATH apu(pMeTHYeCKue onepamnry ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHusI M HepaBeHCTBA:

CBOOOJHO  OMNEpUPOBATh  MOHATUSIMH:  HMpPpAllMOHAIbHBIE,  [OKa3aTeJlbHblE U
Jorapu(MUUecKie HEPaBeHCTBA, HAXOJUTh UX PELIEHUS C TOMOIIbIO0 PABHOCHIIBHBIX TIEPEX0/I0B;

OCYILIECTBIISITH OTOOP KOPHEH MPH pelIeHnH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJIHO OINEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
Heo0XxoAuMble (GOPMYIIbI I PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHHUIl U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIIECHUS CUCTEMBI H COBOKYITHOCTEN
palMOHANIBHBIX, WPPALUOHAIBHBIX, IIOKA3aTENbHBIX U JIOrAapU(PMHUUECKUX YpPaBHEHUH W
HEPABEHCTB;

pelaTh palUOHalbHble, HWppalMOHAIbHbIE, IIOKa3aTelIbHblEe, JOrapuMmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U ITapaMeTpBbI;

IPUMEHATH I'papruecKue METOAbI AJIs PELICHNUs YpaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3a/ad
C IapaMeTpaMHy;

MOJICIUPOBATh pEaJbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHMUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 0 YCJIOBHMIO 33Ja4yd, MCCIEN0BaTh IOCTPOEHHBIE
MO/IEJIH C MCIIOJIb30BAaHUEM allapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUM U rpapuKu:

CTPOUTH TpapUKH KOMIO3MLMU (YHKIHH C HOMOIIBIO 3JIE€MEHTApPHOTO HCCIICAOBAHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTh TIeOMEeTpUYEeCKHe O00pa3bl YpaBHEHUH W HEPABEHCTB Ha KOOPJMHATHOU
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

MPUMEHATh PYHKLINU AJIS MOJETUPOBAHUS U UCCIIEIOBAaHUS PEAIbHBIX ITPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIM3a:

UCIOJIB30BaTh IMPOU3BOJHYIO JUIA HCCIEJOBaHUA (QYHKIMM HAa MOHOTOHHOCTb H
9KCTPEMYMBI;

HCII0JIb30BAaTh MPOU3BOJHYIO AJI HAXOXKIACHMS HAWJIY4IIEro PELIEHUS B NPUKIAJHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKHX, 3aJadax, Ul OIpPEACIICHUs CKOPOCTM U YCKOpPEHUsd
nporiecca, 3aJaHHoro (GopMynoi i rpadukom;

cBOOOJTHO ONEPHPOBATH MOHATHAMU: NIEPBOOOpPA3HAasi, ONPeAeNEHHbIN HHTETpal,

HaXOJUTh IJIOLIA/IU MIIOCKUX (PUTYP U 0OBEMBI TEJl C TOMOILBIO HHTETPANa;



MMETh TPEJICTaBICHHE O MAaTEeMaTHYeCKOM MOJICIMPOBAHUU HA TPHUMEPE COCTABIICHHS
g depeHIInanbHBIX YPaBHCHHIA,

peuaTth MpUKIAIHBIC 33/1a4K, B TOM YHCIIE COIUATbHO-DKOHOMUYECKOTO U (PU3MUECKOTo
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
n/m NporpaMmbI Bcero Kontponbubie | Hpaxmirieckie o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 Oynkunu u rpaduxu. CreneHHas GyHKIMS ¢ 10 0
L[eIBIM TTOKa3aTesneM
3 ApubdmMeTnueckuii KOpeHb N-0#l CTETICHH. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmus. [lokazaTenpHbIC 12 0
ypaBHEHHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEeHUs
5 TpuronomeTpuyecKue BEIPAKEHUS U o5 1
ypaBHEHHS
[TocnenoBaTensHOCTH U IPOTPECCUH 8 0
HenpepsiBubie pynkumu. [Tponsoanas 19 1
9 [ToBTOpEeHnue, 0600IIeHNEe, CUCTEMATH3AIHS 5 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 6 0




11 KJIACC

KoumnuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpoasueie | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypen
1 UccnenoBanue QpyHKIMI ¢ TOMOIIIBIO 99 1
MIPOM3BOTHOM
2 [TepBooOpa3Hasi U UHTETpaT 14 1
3 I'pacduiku TpuroHoMeTpUYECKUX PYHKIUH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaibHbIe, TIOKa3aTeIbHBIC H 20 1
Jorapu(pmMuUecKre HepaBeHCTBa
5 KommnekcHeie uncia 10 0
6 HarypanbsHble u 11e7161€ umnclia 10 0
CucTreMbl pallMOHANBHBIX, UPPAIIUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 13 1
ypaBHEHUI
8 3amauu ¢ mapaMmerpamu 18 0
9 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIHS 15 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 6 0




IHOYPOYHOE INTAHUPOBAHHUE
10 KVNIACCA

Tema ypoka KosunyecTBo yacoB DJIeKTPOHHbIE

Hara undposbie
U3y4eHust o0pa3oBaTe/ibHbIE

pecypcsl

KoHnTtpoabHbie IIpakTHuyeckue

B
cero padoThI padoTbl

MHoOXecTBa U UX PJIEMEHTHI. 1
CriocoObl 3a1aHHST MHOYKECTBA.
Onepanuu HaJl MHOKECTBAMH
nepeceveHue, o0beJMHEHNE,
paszHocTh. M3o0pakeHue onepanui
HaJ MHOXKECTBaMH C TIOMOIIIbIO
nuarpamm Ousiepa — Benna

Omnpenenenue, Teopema, CIe/ICTBHIE, 1
I0KA3aTeILCTBO

[IpumeHneHnue TeopeTuko- 1
MHO>KECTBEHHOTO armapara Jiist
pelieHus 3aaa4y

Lenbie unciaa. OOBIKHOBEHHBIC U 1
JECATUYHBIC IPOOU, OECKOHEUHBIC
nepuoandeckue apoomu. JlercTBus ¢
paIMoHaIbHBIMU YHCIIAMU

JlelicTBus ¢ palMOHAIbLHBIMU 1
qHCcIaMHU

[Tpumenenne apobeii v MPOIEHTOB IS 1
pElIeHUs IPUKIATHBIX 3a7a4

[Ipumenenne apo6eii U MPOLIEHTOB IS 1
pElIeHUs IPUKIATHBIX 3a7a4

JlelficTBUTENbHBIEC YKCIIa. PallioHanbHEIE 1

1 uppanuoHasbHble unciaa. CpaBHEHHE




HCfICTBPITCJIBHbIX YHUCECII

Apudmernueckue oneparum ¢
JeWCTBUTEIILHBIMU YHCITAMHU

10

Monynb 1eHCTBUTEIBHOIO YUCIIA U €r0
CBOMCTBA

11

PaBHOCHIIBHBIE YpaBHEHUS U
YpaBHEHUS-CIIECTBUS

12

MeTo1bl perieHus HenbIX U ApoOHO-
palMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

13

Pemrenne ypaBHeHui,
COJIEPKaIIUX 3HAK MO YISt

14

Pemrenue 3a1a4 ¢ IOMOIIBIO
LENbIX U JPOOHO-PallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

15

MHOrouseH OT 0JIHOM NMepPEeMEHHOM.
CrnoxeHne 1 yMHOKEHUE MHOTOUJICHOB.
JleneHre MHOTO4YIEHA HA MHOTOWICH
«YTOJIKOMY («CTOJIOMKOMY), METOJOM
HeoIpeAeTEHHBIX K0P DHUIIUESHTOB, C
pUMEHEHHeM cxeMbl [ opHepa

16

MHOTO4JIEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

ypaBHCHI/IH BBICIIMX CTEIICHEH

18

Pemenue cucreM JIMHEWHBIX ypaBHEHUI
no npasuiry Kpamepa.

19

Peurenne cucreM IMHENHBIX YpaBHEHUN
METOJIOM UCKIIFOUEHHUS (METOI0M
l"aycca)

20

[Tonsarue marpunpl. KBagparnas
Marpuia 1 e€ nopsaaok. Marpuusl
BTOPOTO NopsAaKa. MaTpulbl TPETHETO




nopsaka. TpeyroyibHas MaTpuiia.
PaBHbIe MaTpHIIBI

21

ITonsatue onpenenurens. OnpeneauTens
MaTpULbl BTOPOTO HOPAIKA.
['eomeTpHuuecknii CMBICI ONIPEACITATENS
MaTpUIbl BTOPOTO NOPsIJIKa

22

Onpenenurensb MaTpULbl TPETHETO
nopsiaka. [IpuMenenne onpenenuTerns
TUTSL PEIICHUsT CUCTEMBI JIMHEHHBIX
ypaBHEHUU

23

Pemenne npukinaaHbIx 3a1a4 ¢
TTOMOIIIHIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

24

Kontponbras padorta Nel o Teme
"PannoHasibHbIe YpaBHEHUS U
HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX
ypaBHEHUI"

25

DyHKIMSA, CrIOCOObI 3a1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe QYHKITHH.
Kommno3umnus

hyHKIUH

26

OOnacTp onpeneneHns 1 MHOXKECTBO
3HaueHuil pynkunu. Hynm ¢pynkuuu,
POMEXYTKH 3HAKOTIOCTOSIHCTBA

27

YérHble 1 HEUETHBIE (DYHKIUH.
Ilepuoanyeckue GpyHKIUU

28

ITpomMexyTKM MOHOTOHHOCTH.
MakcuMyM 1 MUHUMYM (DYHKITUH.
HauOoubiiee u HauMeHblee 3HAYCHUE
¢bynkuu. OrpaHU4eHHOCTh (PYHKITHHA
Ha MPOMEXYTKE

[Tonsitre 06 0O6paTHON (DYHKITHH.
CBoiicTBa B3aMMHO 00paTHBIX (PYHKIIHIA.




29

Komnozunust pyHKImiA

30

DOneMeHTapHbIe QYHKIUH

31

[Toctpoenue rpaduka GyHKIHH C
ITOMOIIBIO AJIEMEHTaPHBIX
npeoOpazoBanuii. [loctpoenue
rpagukoB (PyHKIIHI, COaEpIKAIIUX
MOJYJIb

32

DneMeHTapHOE UCCIIeIOBAaHNE U
MTOCTPOEHUE IPapUKOB ITUX QYHKIUI

33

CreneHs ¢ eJIbIM ITOKa3aTenaeM. bruaom

34

CrenenHast GyHKITUS ¢ HATypaTbHBIM
rokasaresem, e€ CBoicTBa 1 rpauk.
CrenenHas GyHKIHS C LETBIM
rokasaresem, e€ CBoicTBa U rpaduk

35

[Tonsitue kopHs n-it crenenu. Kopau
YETHOW U HEYETHOM CTENEHU

36

ApubmMeTnueckuii KOpeHb n-u
CTETeHU

37

CBoiicTBa apr(pMETHIECKOTO KOPHS
HATypaJIbHON CTENeHU

38

[IpuMeHeHne CBOMCTB KOPHS
HaTypaJbHOMN CTENEHU U1l BBIUYMCICHUS
3HAUYECHMI BBIPAKEHUI

39

[IpeoOpa3oBanue BhIpasKEeHUH,
CoJIepKalIuX KOPHU HaTypaibHOI
CTENIEHU

40

IIpocreimme nppaoHaIbHBIE
ypaBHEHUS

41

PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU
UppalMOHAIBHBIX YpaBHEHUN

42

HppaunoHaibHble ypaBHEHHUS.
OCHOBHBIE METO/IBI PELLIEHUS




HpPaLUOHAIIBHBIX
YpaBHEHHI

43

HppaunonaibHbIE ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
HMpPALMOHAIBHBIX

YpaBHECHHI

44

HppaunonaibHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
HMpPALMOHAIBHBIX

YpaBHEHHI

45

PaBHOCWIBHBIE IEPEXOBI B PEIICHUN

46

[IpuMeHeHne nppanoHAIBHBIX
YPaBHEHUH JUIsl PEIIEHUs] Pa3JINYHBIX
3a7a4

47

OyHKIMSA KOPHS N-i CTENEHH, €€
CBONMCTBA

48

I'paduk hyHKIIMKM KOPHS n-i CTENIEHU
KakK 00paTHOM (h)yHKITUU CTEIIECHU C
HATYpPaJIbHBIM ITOKA3aTeIIeM

49

KonTponbras padora Ne 2 " CreneHHas
¢byukuus", "CpoiicTBa u rpaduk KOpHs
n-it crenenu. MppanuonanbHbie
ypaBHEeHUS"

50

CreneHb ¢ paliMoHaIbHBIM
moxasaTreJieM U €€ CBOMCTBA

51

[IpeoOpaszoBanme BhIpasKEeHUH,
COJIepXKaIIUX CTEIEHU C PalluOHAIbHBIM
MOKa3aTeaemM

52

[Toxa3zaTtenbHast QpyHKIMSA, €€
CBOIicTBA U Irpaduk

53

HccnenoBanue cBOUCTB
MoKaszareabHOU (DYHKIINH B
3aBUCHUMOCTH OT OCHOBAHUA U




aprymeHTa

[Ipocreiimme nokasaTeabHbIE

54
YpaBHCHUS

55 MeTo1bl pelIeHUs MOKa3aTeIbHBIX
YpaBHEHUI

56 Pemenue mokazaTenbHBIX YpaBHCHHM,
COJIEPIKANTUX 3HAK MOTYJISI

57 Pemenue mokasarenbHBIX YPaBHCHHIA,
COJIEPIKaIUX CTETICHH C Pa3HBIM
OCHOBaHUEM
Pemenue mokasarenbHBIX YpaBHEHHIMA

58
IIpuMeHeHMe CBOKMCTB U TpaduKa

59 MOoKa3aTeabHON (DYHKIHMH NPU PEeUICHUH
yYpaBHEHUI
[Ipocreiimume nokasaTeabHbIE

60 HEpaBEHCTBA

61 Pemenne npoctedmmx noka3zaTeabHbIX
HEPABEHCTB

62 [Tonstue norapudma. [lecATHIHBINA 1
HaTypaJIbHbIN JIoTapuhm

63 Jlorapudwm yucna. CpoiicTBa norapugma

64 Jlorapudwm yucna. CpoiicTBa norapugma

65 [IpeoOpa3zoBaHue BRIPAKCHUI,
coJIepsKalux JorapuQmel

66 IIpeobpazoBanue sorapuGMuIecKux
BBIPKEHUN

67 Jlorapugmuueckast QyHKIM, €€
CBOICTBA U rpauk

68 HccnenoBanue cBOMCTB

norapupmMuuecKoi GyHKINU B
3aBHCUMOCTH OT OCHOBAHUS U
aprymMeHra




69

[Ipocteiimme norapudmuyeckue
ypaBHEHHS

70

[Ipumenenue cBOMCTB U rpaduxa
norapuMuIecKoi GyHKIUN Tpu
pelIeHNN ypaBHEHUI

71

Merto bl penieHus JorapupMuuecKux
ypaBHEHUU

72

Pemenue norapugmuueckux ypaBHEHHM

73

Pemenue norapupmudeckux
YpaBHEHHUH, COJIEPKAIINX 3HAK MOAYIIS

74

PaBHOCWMIIBHBIE TTEPEXOIBI B PEIICHUHT
Jorapu(PMUIECKuX ypaBHEHUN

75

Pemenune morapudmMudeckux
YPaBHEHUH, COJICPIKAIINX TIEPEMEHHYIO
B OCHOBaHHUH Jiorapupma

76

Pemenne koMOMHIUPOBAHHBIX
YpaBHEHUH, co/iepKalux Jorapudm

77

[IpocTeitmme norapudmudeckue
HEPaBEHCTBA

78

Pemenue npocreimmx
Jorapu()MIUUECKUX HEPABEHCTB

79

Kontponbhas padoTa Ne 3
"IlokazarenbHast GyHKIIUS.
[lokazaTenbHble ypaBHEeHUs",
"Jlorapupmuueckas GyHKIHSL.
Jlorapudmuueckue ypaBHeHus"

80

TpuroHomerpudeckast OKpyKHOCTb.
Pannannasg mepa yria. Yroia noBopora.

Jlyra okpyKHOCTH

81

Koopaunats! TOuek B
TPUTOHOMETPUUECKON OKPYKHOCTH.
3HaKu CUHYCa, KOCUHYCA, TAHT'€HCa U




KOTaHI'€HCa 110 YETBEPTAM
TPUTOHOMETPUUECKON OKPYKHOCTH

82

Ilonstue CHHYCa 1 KOCHMHYCA, TAHI'CHCA
M KOTAHI'CHCA YHUCJIOBOI'O apryMmCeHTa

83

@OopMyJIbl, CBA3BIBAIOLINE CUHYC,
KOCHHYC, TAHT€HC ¥ KOTaHI'€HC
IIPOTUBOTIOJIOKHBIX YACIOBBIX
apryMeHTOB

84

DopMyitb [IPUBEACHUSA.
[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKHUX
BBIDQXKEHUII € ITOMOIIBIO
hopmys mpuBeACHUS

85

CuHyc, KOCHHYC, TAHT€HC CyMMBI
apryMeHTOB

86

[TpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPQKEHUH C TOMOIIBIO0 (POPMYIT CYyMMBI
Y PA3HOCTH apTyMEHTOB

87

OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmyItbl

88

OcCHOBHbBIE TPUTOHOMETPUUECKHE
hopmybl

89

OcCHOBHbBIE TPUTOHOMETPUUECKHE
hopmybl

90

ITpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUN
U3 CYMMBI U pa3HOCTH
TPUTOHOMETPHYECKUX (DYHKIIUH B
IPOM3BEICHNE

91

®opmynsl Ipeodpa3zoBaHus
IIPOU3BEACHNUS
TPUTOHOMETPUUYECKUX (PYHKLUH B

CYMMY




[IpeoOpazoBanme

%2 TPUTOHOMETPHUYECKUX BBIPAKEHHIA
93 ApKCHHYC, apKKOCHHYC,
apKTAaHTeHC, APKKOTAHTCHC
YHCIIOBOTO apryMeHTa
94 TpuronomeTpruyeckue ypaBHCHHS BHJIA
sin X =a,
COS X = a ¥l UX PEIICHHUS
95 | TpuroHoMmerpudeckue ypaBHEHUS BUA tg
X = a, ctg X = a ¥ UX peHIeHus
96 Perrenne TpuroHOMETPHYECKIX
ypaBHEHUI
97 Pemenue TpuroHOMeTpHYECKUX
YpaBHEHUI
98 Pemenne TpuroHoMeTpHUIECKIX
YpaBHEHHI
99 OIHOPOAHBIC TPUTOHOMETPHUUCCKHUE
ypaBHEHUs IEPBOM U BTOPOU CTENEHU
100 Merto]1 OIIEHKH JICBOM U IPaBOM YacTei
TPUTOHOMETPUUYECKOTO YPABHEHHUSI
YHuBepcanpHasi TPUTOHOMETpUYECKas
101 MTOJICTAHOBKA TP PEIICHUN
TPUTOHOMETPUYECKUX ypaBHEHUN
102 Pemenune TpuroHoMeTpruuecKux
ypaBHEHUH, COJIEPIKAIINX 3HAK MOYIIS
Pemenne paznudHbIx
103 TPUTOHOMETPUYECKUX YpaBHEHUN
104 KonTtponsnas padora Ne 4
"TpUroHOMETPHUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEeHUA"
105 [TonsiTre HenpepbIBHOU (DyHKITUY.

HenpepsIBHOCTH HEKOTOPBIX
AIIEMEHTAPHBIX (PYHKIIUH.
HenpepbiBHBIE GYHKIIMHN U UX CBOMCTBA




[TonsiTHe HENTPEPHIBHOCTU (PYHKIUH B

106
TOUKE.

107 [TonsiTHE HENpepbIBHOCTU (QYHKIMH B
touke. CBoiicTBa QyHKIUHY,
HEINIPEPBIBHOM B TOUYKE

108 Touka pa3pbiBa. ACUMNITOTHI I'pa)KOB
(GyHKIMI: BEpTUKAJIbHBIE,
TOPU30HTAJIbHBIE, HAKJIOHHBIE

109 CpoiicTBa (DyHKIIMI, HEMPEPHIBHBIX HA
OTpe3Ke

110 MeTo1 ”HTEpBAJIOB JUIsl HEMTPEPHIBHBIX
byHKIINN
Pemienne HepaBeHCTB METOIOM

111 WHTEPBAJIOB

112 [IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX
GYHKIMM 115 penieHus 3aaa4

113 [Tonsitue npousBoanoi. [Ipoussoanas u
HEMPEePHIBHOCTH (DYHKIIMH B TOUKE

114 DU3NYECKUH U TEOMETPUUYECKUI
CMBICJIBI TPOU3BOIHON

115 [IpousBoiHbIE 37I€MEHTAPHBIX PYHKINN

116 [IpousBoHast CyMMBbI U pa3HOCTH
byHKIM

117 [IpousBoiHas Npou3BEIEHUS U
4acTHOro (QyHKIMH

118 [TpousBoHAas KOMIO3UINH (DYHKITUI
(coXHBIX QYHKINN)

119 [IpousBoaHas 0OpaTHOM YHKIMH

120 Bropas nmpousBoanas. Pu3n4eckuii u

r€OMETPUUYECKUI CMBICI BTOPOM1
IIPOU3BOTHOM




121

Kacarenbnast k rpaduky QpyHKINH.
YpaBHEHHE KacaTeIbHOMN

122

Pemrenne pazinuHpIX 3a/1a4 C HOMOLIBIO
MTOHSTHS IPOU3BOIHON (PYHKIUU

123

Kontponbnas padora Ne 5
"[IpousBosnas”

124

IlocnenoBaTeILHOCTH, CIIOCOOBI
3aJIaHMs TI0CIICA0OBATEIBHOCTEH.
MOHOTOHHBIC nu OFpaHI/I'-ICHHI)IG
MTOCJICI0BATEIHLHOCTH

125

Apudmernueckas mporpeccusi.
Hcnonp30Banue nporpeccuu is
peICHMA pCaJIbHBIX 3aaa4
MIPUKIIAJHOTO XapakTepa

126

I'eomeTrpuueckas mporpeccusi.
Hcnonb3oBanue mporpeccuu ajis
pElIeHUs pealibHBIX 3aja4 MPUKIIaTHOTO
Xapakrepa

127

beckoneuyHo yObIBaromast
reoMerpuyeckas nporpeccus. Cymma
OCCKOHEYHO yOBIBAOIIICH
rCOMETPHYECKON IPOTrPECCHH

128

JIMHEWHBIN U SKCIIOHEHIIMAIbHBIA POCT.
Hucno e. DopMyia CIOKHBIX
MPOLIEHTOB

129

Pemrenne TekCTOBBIX 3a7a4 ¢
(UHAHCOBBIM U YKOHOMHYECKUM
COJIepKaHUEM

130

JIeNyKTUBHBINA U UHIYKTUBHBIA METO/IbI
paccyxaenuii. [Ipumenenue meroaa
MaTEMaTHUYE€CKON MHIYKLIMU

131

IToBTOpEHUE, 000OIICHNE 1
CHCTeMaTHu3alus 3HaHui




132 | Hrorosas KOHTposbHAs paboTa 1
133 [ToBTOpEHwMeE, 0606IueHI:Ie, 1
CUCTEMaTH3aIUs 3HAHUH 110 TeMe
"IIpeoOpazoBaHme BEIpAKESHUI"
134 [ToBTOpeHME, 0O0OIICHNE, 1
cucTeMartu3anus 3HaHuii: "YpaBHeHus"
135 | TloBTopenue, 0600IICHNE, 1
cucreMaruzanus 3Hauii: "Oyaxinun"
136 [ToBTOpEHwUe, 0606H16HI:IC, 1
CUCTEMaTHU3aI[|s 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 136
ITPOI'PAMME




11 KJIACC

KoumnuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponbtibie | Ipaknirieckie u3yuyeHusi =~ oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypen
[IpuMeHeHne npon3BOIHOMN K
1 HCCIe0BaHUIO0 (PYHKIIMI Ha 1
MOHOTOHHOCTB U 9KCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K
2 HCCIeA0BaHUIO (PYHKIIMHI Ha 1
MOHOTOHHOCTB U 9KCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K
3 HCCIIeIOBAHUIO (DYHKIIMIA Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenne nponu3BOAHOM K
4 HCCIeA0BaHUIO (PYHKIIMHI Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K
5 WCCIIIOBAaHUIO (PYHKIIHMIA HA 1
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K
6 WCCIICIOBAaHUIO (PYHKIIHMIA Ha 1
MOHOTOHHOCTB U 9KCTPEMYMBI
Pemenue 3a1ay Ha MPOMEKYTKH
7 MOHOTOHHOCTH ¥ 9KCTPEMYMBI 1
8 Haxoxnenne HanOobIIETO U 1




HaWMEHBIIETO 3HAYCHUsI HENIPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxneaue HauboIbIIEro u

9 HAaWMEHBIIIETO 3HAYCHHMSI HETIPEPBIBHO M
(GyHKIMU HA OTpE3Ke
Pemenue 3agay Ha HanboJIbIINE U

10 HauMEHbIINE 3HaUYeHUs! QYHKLINN
[TocTpoenue rpadguxkoB pyHKIUN C

11 MOMOIIBIO TTPOU3BOTHOM
[Ipumenenne nepBoil MPOU3BOIHOM IS

12 noctpoeHus rpaduka QyHKITIH
[IpumeneHne BTOPO MpOU3BOJHOM ISt

13 noctpoeHus rpaduka GyHKIIIH
[TocTpoenue rpaduka GyHKIIUN Ha

14 OCHOBAaHUU MPOBEAEHHOTO UCCIICIOBAHUS
[IpumeHenue Mpou3BOIHOM st

15 OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHHS

nporecca, 3aJaHHOTo (popMyIoi nim
rpapuKoM

16

IIpuMeHeHre  MPOU3BOJHOW  NpHU
peLICHUN YpaBHEHU




17

[IpuMeHeHne nNpOU3BOIHON IIPU PELICHUN
YPaBHEHUI U HEPABEHCTB

18 [IpumeneHnre npou3BOIHOM MPU PELICHUN
MIPUKJIAIHBIX 3374 HA MaKCUMYyM U
MHUHHUMYM

19 [IpuMeHeHne npou3BOIHOM IIPHU PELICHUN
reOMETPUUECKUX 3a/1a4ax

20 [IpuMeHeHne npon3BOIHOM IPHU PELIEHUN
3a/1a4 (PU3NYECKOTr0 COAECP KAHUS

21 [IpuMeHeHne nNpon3BOIHON NIPH PELIEHUN
3a/1a4 SKOHOMHYECKOI0 COJIepKaHus

29 Kontponbnas padora Ne 1 no teme
"UccnenoBanue GyHKINNA ¢ TOMOIIbIO
MPOU3BOJHOM"

23 [TonsTue nmepBooOpazHO

24 [TepBooOpa3zHbIC AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

o5 CBoiicTBO 0 6ECKOHEYHOM MHOKECTBE
epBOOOPa3HBIX HYHKITUN

26 [lonatue onpenenéHHOTO UHTErpaia

7 I'eomerpuueckuii U GU3NYECKUIN CMBICT
OTPEAEIEHHOTO HHTErpaia

o8 Brruncnenue onpenenéHHoro HHTErpana
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHne uHTErpaa 1 HaXoKACHHUS
TUTIOIIAJIeH IIIOCKUX (QUTyp

20 Brruucnenue miomaneit miaockux Guryp ¢

IIOMOIIIBIO OHpe,[[eJléHHOFO HHTCIrpajia




Brruncnenue 00béMa reoMeTpHIECKOTO

31
TeJa C MOMOIIBI0 UHTETpaia

32 [IpuMenenue onpeaenéHHOTO HHTErpasia
MIPH PEIICHUH 3371249 ¢ (PU3HUECKUM
COJIepKaHUEM
[Tonsarue muddepeHnnanTbHOTO ypaBHEHUS

33

34 YacTHoe u ob111€€e pereHne
¢ depeHInaIbHOT0 YypaBHEHUS

35 MaremaTuyeckoe MOJEIMPOBAHUE
peanbHBIX MPOIIECCOB C MIOMOIIIBIO
g depeHnnanbHbIX YpaBHEHHH

36 Kontpomnbnas padota Ne 2 o teme
"[lepBooOpa3Hast u uuTerpan”

37 DyHKIUA Y = sin X, €€ CBOWCTBa U rpaduK.
DYHKIUA Y = COS X, €€ CBOMCTBA U I'paduK

38 OyHKIUA y = tg X, e€ cBoiCcTBA U TpaduK.
dyHKIUA y = ctg X, e€ cBoicTBa U rpadux

39 [IpeoOpazoBanue rpadukoB
TPUTOHOMETPHUUYECKUX (PYHKIIUN
DOyHKIHSA Y = arccos X, € CBOMCTBA U

40 rpadux. OyHKIMA y = arcsin X, €€ CBONCTBA
U rpaduk
OyHKMA y = arctg X, €€ CBOWCTBA U

41 rpaduk. OyHkuus y = arcctg X, e€ cBoicTBa
U rpaduk
OT60p KOpHEH TPUTOHOMETPUIECKHUX

42 YPAaBHEHUH C MOMOLIBIO

TpHFOHOMCTpHHCCKOﬁ OKPYKHOCTHU




43

OT60p KOpHEH TPUTOHOMETPUIECCKHIX
ypaBHEHUH ¢ TIOMOUIbIO rpaduka

44

OTt0op KopHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO
HEPaBEHCTBA

45

Tpuronomerpuueckoe
HEpaBEHCTBO BUJA sin X > a (sin
X < a) U COOTBETCTBYIOIIHE
HECTPOrH€ HEPABEHCTBA

46

Tpuronomerpuueckoe
HEPaBEHCTBO BHJIA COS X > a
(cos X < a) ¥ COOTBETCTBYIOIINE
HECTPOr'Me HEPABEHCTBA

47

TpuroHomerpuyeckoe
HEPaBEHCTBO BHjIA tg X > a (tg X
< a) ¥ COOTBETCTBYIOIIHE
HECTPOTHe HepaBEHCTBA

48

TpuronomeTpruveckoe HEPaBEHCTBO BUIA
ctg X > a (ctg X < a) ¥ COOTBETCTBYIOIINE
HECTPOTHE HEPABEHCTBA

49

Pemenue TPUTOHOMCTPHUUCCKUX
HCPABCHCTB, CBOJIAIINXCA K HpOCTGﬁIHHM

50

KonTtponpHas padota Ne 3 o teme
"I'paduky TPUTOHOMETPUUECKUX
¢ynkuuit. Tpuronomerpuueckue
HepaBeHCTBA"

51

ITonsaTre KOMIIJIEKCHOTO YHCJIA.
JlelicTBUTeNIbHAS U MHUMAas 4aCTh
KOMIIJIEKCHOTO YHcia. PaBeHCTBO
KOMIIJIEKCHBIX YHCEI




52

Aunrebpandeckas popma 3anucu

KOMILJIEKCHOTO yncia. [louarne MEUMON

€ TUHUIIBI

53

ComnpsikEHHBIE KOMITJICKCHBIE
yrcia. ApupmeTnueckue
oTIepanuy ¢ KOMIUIEKCHBIMA
YUCJIaMH B are0pandecKou

hopme

54

VYMHOXKEHUE U JeJICHUE
KOMIUIEKCHBIX YHCE]T,
MPEACTaBICHHBIX B
TPUTOHOMETPHUUECKOH (popMe.
KowmrmiekcHast miockocTh

55

I'eomerpuueckas
MHTEPIpEeTAIHs KOMITJIEKCHBIX
yucen. ApryMeHT
KOMILJIEKCHOTO yucia. Moaynb
KOMIIJIEKCHOTO YHCJIa

56

N300pakeHne KOMIIEKCHBIX
yrcelsl Ha KOOPAUHATHOM
TJI0CKOCTH

57

Bo3BeneHne KOMIUIEKCHOTO
yucia B creneHs. Popmyna
Myagpa

58

Kopensb n-oii crenenu u3
KOMIUIEKCHOTO YHClia

59

Pemienue anrebpandeckux
ypaBHEHUI Ha MHOKECTBE
KOMIIJIEKCHBIX YHCET

60

[TpuMeHeHre KOMITICKCHBIX
YHCeN YIS PEIICHHUS
(bu3HUECKUX U




TCOMCECTPHUUYCCKUX 3ada1d

PaBHOCWIIBHBIE ITEPEXO/IBI IIPU PELLICHUH

61
HEPaBEHCTB

62 [TokazarenbHble HEpaBeHCTBA. MeTo bl
pelieHus MoKa3aTeIbHBIX HEPABEHCTB

63 Pemrenne nmokazaTenbHBIX HEPABEHCTB

64 Pemrenne mokazaTenbHBIX HEPABEHCTB,
COJIeprKaluX 3HAK MOy

65 I'padmueckuii cnocod pemieHus
MMOKA3aTEIbHBIX YPAaBHEHHUU

66 I'paduaeckuii cnoco® pemeHust
MOKa3aTeJbHbIX HEPABEHCTB

67 Jlorapudmudeckue HepaBeHCTBA. MeTOIbI
pelieHus JorapupMuUIecKux HepaBeHCTB
Pemenue norapudmuueckux HepaBEHCTB

68
Pemenue norapudmuueckux HEPaBEHCTB,

69 COJIepIKaIUX 3HAK MOyt




I'padmyeckuii ciocod pemieHus

70 Jorapu(MUYECKUX YpaBHCHHIMA
I'padmaeckuii ciocod perreHus

71 Jorapu()MUIECKUX HEPABEHCTB
[Ipocrenmme nppanuoHaIbHbIE

72 HEpaBEHCTBA
MeTomp! perieHus pa3IHIHbIX

73 MppaIroHATLHBIX HEPABEHCTB
Pemenue nppanroHalbHbIX HEPABEHCTB C

74 paccMOTpPEHUEM O0JIACTH JIOTTYCTHMBIX
3HA4YECHUI

75 Pemenue uppairoHanbHBIX HEPABEHCTB

76 Pemenue nppanroHalibHbIX HEPABEHCTB,
COJIeprKaluX 3HAK MOyt

77 I'paduaeckuii cnoco® pemreHust
HppalMOHANILHBIX YPaBHEHHM

78 I'paduaeckuii cnoco® perreHust
MppalMOHAIbHBIX HEPABEHCTB

79 Pemenne koMOMHUPOBAHHBIX ypaBHEHUI
1 HEpaBEHCTB

80 KonTtponpHas padota Ne 4 o teme
"HepaBencrsa"

81 MHoxecTBa HATYpaIbHBIX U IEIBIX YHCET




HpI/ISHaKI/I JACIITUMOCTH LCIIBIX YHUCCII

82

83 JIenMMOCTb ICJIBIX YHCEN B €€ CBOWCTBA

84 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH TIEITBIX
YHCell IPH PEIICHUH 3a71a4

85 HauOonpmmii 0Ommi JeIuTeIb U
HauMEHbIIIee 00111ee KpaTHOe

86 [IpuMeHeHHe TPU3HAKOB JACTUMOCTH
IIEJBIX YUCEIT: alropuT™ EBKITHIA TSI
pEIIeHHs 3a/1a9 B IIEJIBIX YHCIaxX

87 Pemenne ypaBHEHMI B LIEJIBIX YHCIaX

88 CpaBHeHHE YKCeN 0 MOIYIIIO
CBolicTBa CpaBHEHHI

89

9 [Ipumenenue cpaBHEHHsI YHCEIl MO
MOJYJIIO JUIsl pEIICHUS 3a/1a4 B IIeJIbIX
quciax
CucrtemMbl 1 COBOKYITHOCTH YpaBHEHUH U

91 HEPaBEHCTB

92 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
MeTo1bl perieHus CUCTEM H

93 COBOKYITHOCTEH pallMOHAIBbHBIX
yYpaBHEHUH

94 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM

U COBOKYITHOCTEH MPpaLlMOHAIBHBIX
yYpaBHEHUH




95

OCHOBHBIE MCTOAbI pCIICHUS CUCTEM
II0KA3aTEeIbHBIX YPAaBHEHUU

96

OcHOBHBIE MCTOABI pCHICHUS
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHECHUIN

97

OCHOBHBIE METO/IbI PEIICHUS CUCTEM
Jorapu(PMUIECKUX ypaBHEHUN

98

OcHOBHBIE METOJbI pCHICHU A
COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUU

99

[TpumeneHne ypaBHEHUM, HEPABEHCTB U UX
CHCTEM K PEILICHUIO 3a1a4

100

IIpuMeneHnne cucTeM ypaBHEHHM K
pelIeHnI0 MaTeMaTHIECKUX 3a1ad,
WHTEPIIPETAIUs TOJIYYCHHBIX Pe3yJIbTaTOB

101

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3a]a4 1 3a/1a4 U3
pa3IUYHbIX 00JIacTel HAyKH U peanbHON
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pE3yabTaTOB

102

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a]a4 U3
pa3nuYHbIX 00sacTel HayKH U pealbHON
KU3HU, UHTEPIpETalHs NOTYyIeHHBIX
pe3yabTaToB




KonTtponsHast padota Ne 5 o teme
"CucTeMbl paliioHaIbHBIX,

103 MppaMOHAIEHBIX TOKA3aTEIbHBIX U
Jorapu(pMUICCKUX ypaBHEHU"
I'paduueckue n aHATUTHYECKUE METOTBI
peleHus ypaBHEHH U HEPABEHCTB C

104 napaMmeTpamMu

105 PannoHaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannonaneHbIE HEpaBEHCTBA C
napameTpamMmu

107 PanrionanbHbIE CHCTEMBI ¢ TTapaMeTpamMu

108 HppannonanbHbie ypaBHEHHUS,
HEpaBEeHCTBa C MapaMeTpaMu

109 WppatnmonanbHble HEpaBEHCTBA C
rnapameTpamu

110 CucremMbl HppALIMOHATIBHBIX YPaBHEHHH U
HEPaBEHCTB C MapamMeTpaMu

111 [TokazarenbHble ypaBHEHUS C MapaMeTpaMu

112 [TokazarenbHble HEPABEHCTBA C
napaMmeTpamu

113 Cucrembl MOKa3aTeIbHBIX YPAaBHEHUN U
HEPaBEHCTB C MapamMeTpamMu

114 Jlorapudmuueckue ypaBHEHHS C
napaMmeTpamu

115 Jlorapugmuueckie HepaBeHCTBA C

napameTpamMu




Cuctemsl orapu(pMUIECKUX YPaBHEHUN U

116
HEPABEHCTB C IapaMeTpaMu
Tpuronomerpuueckre ypaBHEHUs C
nmapamMeTpamMu

117 PaMETp
TpuroHomeTpuyecKre HEPAaBEHCTBA C
rmapaMeTpamu

118
CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUHN
Y HEPABEHCTB C MTapaMeTpaMu

119

120 Pemenue cucreM ypaBHEHUM 1
HEpPABEHCTB C apaMeTpaMu
Pemenue 3agau ¢ mapamerpamu

121

122 [ToBTOpEeHUE, 0000IICHNE U
CHCTEMAaTHU3alMsl 3HaHUI
Hrtoropas KoHTpOJIbHAs paboTa

123

124 IToBTOpeHue. /IelicTBUTENBHBIE YUCTA,
CpaBHEHUE JICHCTBUTENbHBIX YUCE Ha
KOOPAMHATHOU MPSAMOM U C IIOMOUIBIO
CBOMCTB (YHKIIHIA

125 [ToBTopenue. [IpeoOpazoBaHue BEIpaKEHUE
M HaXO0XKJCHUE UX 3HAUYCHUU

126 [ToBTOpeHue. Pelnienne TEKCTOBBIX 3a7a4 Ha

JpoOH, TPOLIEHTHI, OTHOIICHUS




[ToBTOpenue. Pemenue npakTuyeckux

127 3a11a4, coaepkamux HopmyIbl 1
[ToBTOpeHue. DnemeHTapHble PyHKIUH,

128 UX TpadMKy ¥ CBOICTBA 1
[ToBTopenue. YpaBuenus. Ot6op kopHen

129 1
[ToBTOopenue. CucreMbl ypaBHEHHIA.

130 OTt6op penieHmi 1

131 Pemenue TeKCTOBBIX 3371a9 ¢ TTIOMOIIBIO 1
YpaBHECHHI, HEPABCHCTB U UX CHCTEM

132 [ToBTOopenue. [Tpon3BoaHbIE dTIEMEHTAPHBIX 1
(YHKIH#, TpaBUjIa BEIYUCIICHUS
MIPOU3BOIHBIX. [IpuMeHeHne MPOu3BOTHOM
P PEIICHUH 33144

133 [ToBTOpenue. Pemenue 3a1a4 ONTUMU3ANAN 1

134 [ToBTOopenue. Pemienne 3agay ¢ 1
SKOHOMMYECKUM COJICPIKaHUEM

135 [ToBTOopenue. Pemienwne 3agau ¢ 1
napaMmeTpamMu
IToBTOpEHNE, 0000IIEHHE,

136 P Hen 1
CUCTEMaTH3aIusl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOIA
NPOBEPSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 001ero oopa3oBaHus
pe3yabTaTa
1 Yucna v BBIMUCIEHUS
11 OmnepupoBaTh MOHATHSIMHU: pPAlMOHAIFHOE W JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BeimonHATe  apuMeTHUECKHEe ~ Omepalud € PAlMOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BEIMOnHATE TpUOIKEHHBIE BEIYMCIICHUS, I/ICHOJ‘ILSyjI MpaBHJIa OKPYTJICHUS,
JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHUH
OmnepupoBaTh NMOHATHSIMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 dopma 3amucH JEWCTBUTENFHOTO YHCIIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' UCIOJb30BaTh MOIXOAALIYI0 (OPMY 3aIUCH JEHCTBUTEIBHBIX YUCEN UL
peleHus TPaKTUYECKHX 3a/1a4 U MPE/ICTaBIECHUS TaHHBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIa;
15 WCIOJb30BaTh  3allCh  TNPOM3BOJBHOTO  yIyila  4Yepe3  oOparHbIC
TPUTOHOMETPUYECKHE (DYHKLIUU
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panmoHansHoOE, UppalOHAIEHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeInonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHHUH U peliaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
2.3 BBIPQKEHUII M pelmaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalOHAJIbHBIX YPAaBHEHUH U HEPAaBEHCTB
24 [IpuMeHsATh ypaBHEHMsS U HEPABEHCTBA JUISl PELEHHUsS MaTeMaTHYECKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKU U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKE aiureOpbl, COCTaBIATh
2.5 BBIPQ)KEHUS, YPaBHEHUs, HEPABEHCTBA 110 YCJIOBHIO 3a/laud, HCCIIEAO0BATh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireopbl
3 OyHKIMU U TpaduKu
31 OmnepupoBaTh NOHATUAMU: PYHKIHS, CHOCOOBI 3aJaHUs (PYHKIIMU, 00JIACTh

ONIpENeNieHnss W MHOXECTBO 3Ha4eHUM (QyHKIMHU, rpaduK GYHKIHIH,




B3aMMHO 0OpaTHbIEC (QYHKITUH

OmnepupoBaTh MNOHATHAMHU: YETHOCTh W HEYETHOCTh (YHKUUH, HYIH

3.2 (GyHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnons3oBatk rpaduku GyHKINN A7 pelieHus] ypaBHEHU I
3.4 CtpouTth 1 4nTaTh rpauKu JIMHEHHON PYHKIMH, KBaIpaTHIHOW (QYHKIINH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBate rpaduku QyHKOMKA IS HCCICIOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpH pEeIIeHUH 3a7ad W3 JAPYrHX YYEOHBIX INPEIMETOB M
peanbHOM KU3HU, BRIPXATh (OPMYJIaMH 3aBUCHMOCTH MEXTy BETHYMHAMUA
4 Hauana maremaTndeckoro ananmsa
41 OmnepupoBaTh TOHATHSIMU: TIOCIIEAOBATEILHOCTh, apudMmerndeckas U
' reoMeTpUIecKast porpeccuu
49 OnepupoBaTh TOHATHSIMHM: OECKOHEUHO YyOBIBalOIIas TI'€OMETpHYecKas
' nporpeccusi, cyMmma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM IPOrpeccuu
4.3 3amaBaTh MOCIEAOBATEIHPHOCTH PA3TMIHBIMU CIIOCOOAMH
44 Hcnonp3oBath  CBOWMCTBA MOCHENOBAaTEIBHOCTEM W IMPOTpecCHid Ui
pelIeHus peabHBIX 3a/1a4 PUKIIAIHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHAMH: MHOXKECTBO, OTIEpAllUU HaJl MHO)KECTBAMHU
Hcnonb3oBaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NPU PEUICHUHN 3a7a4d U3 JPYTUX YIeOHBIX
MIpeIMETOB
53 OnepupoBaTh  TOHATUSMH:  ONpeAeNieHHe,  TeopeMa,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOI
NpoBePsIEMOro .
00pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro 0011ero 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh NOHATUSAMHU: HATypaldbHOE, IEJI0€ YHCIO; HCIOJIb30BAThH
11 NPU3HAKK JAEIMMOCTH IIeNbIX YHCENd, Pa3joKEeHHEe YHucia Ha IMpPOCThIe
MHOKUTENH JUI peleHus 3a1a4
1.2 OmnepupoBaTh NOHATHEM: CTETIEHb C PALMOHAIBHBIM TTOKa3aTeIeM
13 OmnepupoBaTh MOHATHAMHU: JOorapudM 4Mcia, JECATUYHbIE U HATypaJbHbIE
' orapuMpl
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 [IpumensTp CBOMCTBa CTENEHW Uil TNPeoOpa3oBaHUs  BBIPAKEHHIH,




ONICpUPOBATH HNOHATUAMM: IMOKA3ATCILHOC YPABHCHUC KW HCPABCHCTBO,
peliaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/If/'I " HCPABCHCTB

BommonnaTe  mpeoOpazoBaHusi  BBIPAKEHHUH, COJACPKAIIMX  JIOTapU(PMBI;

2.2 OTIEPHPOBATH MOHATUSAMH: JOTAPHU(PMHUUYECKOE ypaBHEHHE M HEPaBEHCTBO;
peraTh OCHOBHBIE TUIIBI JIOTAapU(PMUIECKUX YPAaBHEHHI U HEPABEHCTB
2.3 Haxomuts perienust npocTelinx TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHSATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pElLIeHHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUUECKUX
3az1a4
25 Haxomuts pemenus npocTenmnx CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
' YPaBHEHHH U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKE anredpbl, COCTABISTH
2.6 BBIPAKEHUS, ypaBHEHHUS, HEPABEHCTBA M CHUCTEMbI IO YCJIOBMIO 3aJayu,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armapaTa aareOpbl
3 Oyuakmn 1 rpagukn
OnepupoBaTh TMOHATUSAMHU: MepHOAUYEcKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMHU, TOYKH SKCTpeMyMmMa (QYHKUWH, HauOoJibllee U
' HauMeHbllee 3HaYeHUs] (QYHKIUU Ha MPOMEXYTKE; MCIHOJb30BaTh UX JUIS
rccnenoBanus QyHKITUHU, 3aJaHHON rpaduKomM
OnepupoBaTh MOHATUIMH: TPpaQUKN TOKA3aTEIbHOH, JOrapu(pMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKLUMH; H300pakarb HMX HAa KOOPAMHATHOU
IIJIOCKOCTH M UCIIOJIb30BATh JUISl pELICHUs] YPABHEHHI 1 HEPAaBEHCTB
33 N3ob6paxaTs Ha KOOPAUHATHOM TUIOCKOCTH Tpa(UKU TMHEHHBIX YPaBHEHHIN
' Y UCTIOJIB30BATh X /ISl PELICHUSI CUCTEMBI INHEUHBIX YPABHEHUI
3.4 Ucnonp3oBare rpaduku QyHKUMNA Ui HUCCIENOBAHUS IPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH
4 Hauana maremaTnueckoro aHaimsa
OnepupoBaTh NOHATUIMU: HEMPephIBHAS PYHKIUS, TPOU3BOAHAS PYHKIUY;
4.1 UCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUYECKHI CMBICI MPOU3BOJHON ISt
pelIeHus 3a1au
4 Haxomute  mpou3BOIHBIE  DJIEMEHTApHbIX  (QYHKIHHA,  BBIYUCISTDH
' MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonp3zoBaTh  MpOW3BOAHYIO Uit HCClenoBaHUs — (QYHKIMU — HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, PUMEHATh PE3yJIbTaThl HUCCICAOBAHUS K
HOCTPOEHUIO TpauKOB
44 Hcnonb30BaTh MPOU3BOIHYIO U HAXOXACHUS HAWIYYIIErO PELICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTb MNOHATHAMHU: MEpBOOOpasHas M HHTErpayl; IOHUMATh
' reoMeTpu4ecKuil 1 pu3nUecKuii CMbICT HHTETpaja
46 Haxonuth nepBooOpa3Hbie 3IeMEHTAPHBIX (PYHKIUH, BBIYUCISTH HHTErpall

o ¢opmyne Herotona — JleiiOHuia




4.7

PemaTh nmpukiIagHbIe 3372491, B TOM YKCJIE COLUATBHO-IKOHOMUYECKOTO U
(bu3u9IecKoro XapakTepa, CpeJicTBAMU MaTEMaTHYECKOTO aHAIN3a




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIMUCIEHUS
Pannonanbupie uncina. OOBIKHOBEHHbIE U JECATUYHBIE JpOOM, TPOLIEHTHI,
11 OecKOHEUHbIE Mepuoandeckue Ipoou. ApudmMerndeckre onepauuu ¢ pauoHaIbHbIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHui. [IpuMenenue nqpobeii 1 nporeHToB
JUISL pEUIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPAciiel 3HAHUW U PEaIbHOW KU3HU
JlelictButensHbIe yncia. ParmoHanbHbIe U HppalMOHAIbHBIE Yicia. ApudmeTrndeckue
1.2 | omepamum ¢ JIeHCTBUTEIbHBIMU YUCIAMU. [IpHOTVKEHHBIC BBIYMCICHUS, IPaBUIIA
OKpPYTJIEHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BIYUCICHUN
Cremnens ¢ nienbiM nokaszateneMm. CtangapTHas Gopma 3anvicu IeUCTBUTEIHHOTO YHCIIA.
1.3 | Hcmonb3oBaHue MOAXOAIIEH (OPMBI 3alMCH JEHCTBUTENEHBIX YHACEN JUISl PEIICHUS
MPaKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpeHb HATYpaJIbHOW cTerneHd. JIeHCTBUA ¢ apudMEeTHIECKUMHU
' KOPHSIMH HATypaJbHOW CTEIICHU
15 CuHyc, KOCHMHYC W TaHI€HC YHCIOBOIO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIOBOIO apryMeHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1 TosxecTBa U TOKIECTBEHHBIC ITPEOOPA30BAHUS
29 IIpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE
' (dopMyIEI
53 VYpaBHeHHe, KOpeHb YypaBHEHHsA. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meroa
UHTEPBAJIOB
2.4 | Pemenue 1enbix 1 ApoOHO-pallMOHATIbHBIX YPaBHEHUH U HEPABEHCTB
2.5 | Peuenue uppanioHaJIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUYECKUX YPaBHEHUH
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHX 3a1a4 U 3a1a4 U3
' pa3nUyHbIX 00JacTel HayKH U peatbHOM KU3HU
3 OyHKIMU U TpapuKu
31 Oynkius, cnocoObl 3amanus (pyHkumuu. I'paduk ¢ysnkuuu. B3aumuo oOpaTHBIE
' GyHKIMH
3.9 OOGnacte ompeneneHuss M MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymn  ¢yHkuum.
' [IpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIUH
3.3 | CreneHHas QyHKIMs ¢ HATypaJIbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u rpaduxk.




CoiicTBa u rpaduk KOpHs N-0ii cTEeNeHN
3.4 TpuronomeTpuyeckass OKpYKHOCTb, OMpEICIICHUE TPUTOHOMETPUYCCKUX (QYHKIUN
' YHCIIOBOrO apryMeHTa
4 Hauana maremaTndeckoro anaimsa
41 [locnenoBaTenbHOCTH, CHOCOOBI  3a/JaHHA  TOCIENOBaTENbHOCTEH.  MOHOTOHHBIE
' T0CJIEJ0BATENLHOCTH
Apudmernueckass W = TEOMETpPHYECKas TPOTPecCHH. beckoHeYHO yObIBaromias
4o | TEOMETpUUECKas NpPOrpecchs. Cymma OeckOHEUHO YOBIBAaIOIIEH TI'€OMETPUUYECKOM
' nporpeccuu. DopMylnia CIIOKHBIX TPOIEHTOB. VICIIONB30BaHUE TMPOTPECCHUU IS
pENIeHHs pealTbHBIX 3a1a4 MPUKIIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu Haja MHOXecTBamH. Jluarpammbl Difnmepa — Benna.
5.1 | TlpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO armapara JJis OIHCaHWsS PealbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Onmnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIHLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Uucna u BBIYUCICHUS
11 Harypanbnbie u nensie uncina. [Ipu3Haku AeTMMOCTH LENbIX YHCeN
1.2 CremneHb ¢ paliMoHAIBHBIM TIOKa3zaresieM. CBOMCTBA CTETICHU
1.3 Jlorapudm uncna. [lecaTnuHbie U HATYpaIbHBIC JOTAPUPMBI
2 VYpaBHEeHUs U HEPAaBEHCTBA
2.1 [IpeoOpazoBaHue BRIpaKEHUH, COACPIKANTUX JoTapru(PMbl
2.2 [IpeoOpa3oBanue BEIpaXEHU, COJIEPKAIINX CTENIEHHU C PallMOHATbHBIM IT0Ka3aTelIeM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokaszarenbHble YpaBHEHHs 1 HEPABEHCTBA
25 Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUH. PellleHre NpuKIaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMBbl ¥ COBOKYITHOCTH PAallMOHANIBHBIX YPAaBHEHHM U HEPABEHCTB
28 [IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHX 3a71a4
' W 3aJ1a4 U3 pa3jINdHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMU U TpapuKu
Oynkuus. [lepuonuveckne @yHkuuud. I[IpoMexyTkn MOHOTOHHOCTH (YHKIIHH.
3.1 MakcuMymbl U MHUHMMYMbI GyHKIuH. HamOosblllee W HauMeHbIIEe 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpauKu




3.3

[oxa3zaTtenpHast u orapupmMudeckast GyHKIUHN, UX CBOMCTBA U Tpaduku

3.4 Hcnons3oBanue rpadhukoB QYHKIHMHA U1 pEeLICHNs YpaBHEHUH U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIMHA U1 UCCIIEAOBAHMS IPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT IPU PELIEHMM 3ajad M3 JPYruxX Yy4eOHbIX IPEIMETOB HU
pEaNbHOM KU3HU
4 Hagana maTremMaTnyeckoro aHnanmusa
41 HenpepeiBabie pyakmmmn. MeToa MHTEpBAJIOB JUIs PEIICHUST HEPABEHCTB
4.2 [IpousBoanas pynknun. ['eomeTprueckuii 1 GU3MUECKHIA CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX (yHKIMH. POpMyJbl HAXO0XKACHUS HPOU3BOJHON
' CYMMBI, IPOU3BEJECHUSI U YACTHOTO (PYHKIIMM
[IpumeHeHre MPOU3BOJHOM K MCCIEAOBAHMIO (PYHKIUMH HAa MOHOTOHHOCTb H
4.4 skcTpeMyMbl. HaxoxneHue HanOoJbLIEro M HaMMEHbIIEro 3HaueHus (QyHKIUM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON ISl HAXOXKIACHUSI HAWITYYIEro pelieHus B MPUKIaTHBIX
45 3aMauax, JUIsl OMpeAeNIeHHs CKOPOCTH TIporecca, 3aJaHHOTO (OpMYIOH WU
rpadukom
4.6 [TepBooOpaznas. Tabmauiia nepBooOpa3HbIX
4.7 WuTerpan, ero reomeTpuyeckuit 1 pu3ndeckuii cMpici. Beruncinenue uHrerpaia mno

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHUS
NPOBEPSIEMOr0 | OCHOBHOII 00pa3oBaTe/ILHOI MPOrpaMMBbI cpeHero oouero
TpeOoBaHus o0pa3oBaHus

BrnageHnne MerogamMu JIOKA3aTeNbCTB, AJITOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh NOHATUAMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M TPOTUBOIOJOXKHOE YTBEPXKACHHUE, NPUBOIUTH IMPUMEPHI U
KOHTpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOHH;
IPOBOAWUTE AOKA3ATCIBHBIC PACCYXACHUA IIPU PCIICHUU 3a/1a4, OLICHHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYyKIEHUM; yMEHHE  OIEpUPOBATH
IMOHATUAMU: MHOKCCTBO, IMOAMHOKCCTBO, OII€pAllUM Had MHOXCCTBAMU,
YMEHHE  WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NPU PEIICHUU 3a/1a4, B TOM
YHCcIIe U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPHPOBAThH TMTOHITHIMHU:
rpad, cBa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh
¥ OIUCHIBATh Irpadbl pa3IMYHBIMHU CIIOCOOAMHM; MCIIOJIB30BaTh rpadbl mpu

PEIICHNH 3ada4

VYmenune ONCpUpOBaTh IMNMOHATUAMH: HATYpPaJIbHOC 4YHCIO, LEJI0€ 4YHUCIIO,
CTCIICHb C LECJIbIM IMOKAa3aTeJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palOHaJIbHBIM II0OKa3aTCJIEM, CTCIICHBb C ,I[efICTBI/ITeHBHBIM I1I0Ka3aTcJICM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC HIPOU3BOJIBHOI'O YHCIIA,
OCTaTOK II0 MOAYJII, pallMOHAJIBHOC YHUCIIO, HPPALMOHAJIBHOC YHCIIO,
MHOJXCECTBa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAIBbHBIX, JIEHCTBUTEIIHLHBIX
2 YUCCII; YMCHHC UCIIOJIB30BATh MMPU3HAKU ACIIUMOCTH, HauMEHBIINN O6I.I.IHI>1
JACIUTCIIb W HAMMCHBIICC 06111ee KpaTHOC, aJIrOPUTM EBknuga npu
peUIiCHUN 3a4a4; 3HAKOMCTBO C Pa3JIMYHBIMH MMO3WINHUOHHBIMH CUCTEMaMU
CUHUCJICHUA; YMCHUC BBITIOJIHATH BBIYUCIICHUC 3HAYCHHUH U npeo6pa30BaHH;1
BLIpa)I(eHI/Iﬁ CO CTCIICHAMHU U J'IOl"apI/I(I)MaMI/I, npeo6pa30BaHI/I;1 I[p06HO'
palluOHAJIbHBIX BBIpa)KeHPIfI; YMCHUC OIICpUPOBATH HOHATUAMMU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI mnporpeccust, TreoOMETpHYICCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHME 3a/aBaTh IOCJIEI0BATEIIbHOCTH, B TOM YHUCIE C IOMOILBIO
PEKyppeHTHBIX (OopMysT; yMEHUE ONEepPHPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U anreOpanyeckas); yYMeETb
IPOM3BOJUTH apU(METHUECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJIUTEH MIPUMEPHI UCIIOJIB30BAHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBATH
MOHATUSAMHM:  MaTpuna 2X2 u  3X3, OmIpeAeNnuTeNh  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJI OIPCACITUTCIIA

YMeHHne onepupoBaTh NOHATUSAMHU: DPALMOHAJIBHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHHe, YypaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMa YpaBHEHHH W HEPABEHCTB, PAaBHOCHUIBHOCTh
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C TOMOIIBIO PAa3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C MapaMeTpoOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMbI JJIsl PEUICHUS MATEMATUYECKUX

3a/1a4 M 3a71a4 U3 Pa3IMIHbIX 00J1acTel HAYKH U PEAIbHON )KU3HU

YMmenue omnepupoBaTh MOHATHSAMH: (YHKUMS, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKUIMM, HauOoJiblliee W HaMMEHbIlee 3HAUCHUS
(GyHKIIMY Ha TPOMEXKYTKE, HemnpepbiBHAs (DYHKIIUS, aCUMIITOTHI rpaduka
GbyHKIMM, TIepBasi U BTOpas MPOW3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(¢uznueckuif CMBICT TPOU3BOJHON, TMEPBOOOpa3Hasi, OIpeaAeIEHHbIN
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI Tpaduka (QYHKIUU; yMEHUE
BBIUUCIIATh  MPOUW3BOJAHBIE  CYMMBI, TPOU3BEICHHs, YacTHOIO U
KOMITO3UIIMN (PYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GyHKIMHM; YMEHHE HAaXOJWUTh MPOU3BOJHBIC AIIEMEHTAPHBIX (HYHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (GYHKIHMH,
HaXOJWTh HAWOOJbIINE W HAaWMEHbIINE 3HAa4eHUs (QYHKIHH; CTPOUTH
rpaduky MHOTOYJICHOB C HCIIOJIb30BAHHMEM alllapara MaTeMaTH4YeCKOTro
aHalM3a; TPUMEHSTh TMPOU3BOAHYIO [UISI HAXOXKICHHS HAWIYUYIIETro
pelieHuss B MPUKIAAHBIX, B TOM YHCIE COLMATbHO-?PKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3aga4dax; HaXOJUTh ILIoIaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTH IMPUMCPLI MATCMATHUYCCKOTO MOACIMPOBAHUA C

oMOIIbI0 AU PepeHITUATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh MOHATUSAME: TpaduK QYHKIUN, oOpaTHas (QyHKIuS,
KoMno3uiusi (pyHKUMiA, JWHEHHas (QyHKOWS, KBaJpaTudyHas (QyHKIUS,
panmoHanpHas (YHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIHHU, TOKa3aTelbHas W
norapupmuueckast (yHKIUH; yMEHHE CTPOUTh TpapuKH M3YYEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHus  TpapukoB  (DYHKIHIA,
WCTIONH30BaTh TPApUKH ISl MU3YUEHHS TPOIECCOB M 3aBUCUMOCTEH, MpH
peleHnn 3aqad W3 JPYruxX Y4eOHBIX NPEAMETOB M 33Jad U3 peatbHOM
KU3HU; BBIpAXaTh (OpMylTaMu 3aBUCHMOCTH MEXAYy BEIWYHMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMH JUIsl pelieHus] ypaBHEHUH,
HEpaBeHCTB M 337a4 C IapaMeTpamu; H300pakaTh Ha KOOPAWHATHOW

IIJIOCKOCTH MHOKECTBA PEUIEHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aadyd pPa3HBIX THIOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIDKEHHE, padoOTy, CTOMMOCTH TOBAapOB
yCIIyT, HAJIOTH, 3a/la4d U3 O0JIaCTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA M HX
CUCTEMBbl IO YCJIOBHMIO 3aJaud, HCCIIENOBaTh MOJYYEHHOE pEIIeHHE WU
OIICHUBATh MPaBIONOAOOHOCTh pPE3yabTaTOB; YMEHHE MOJIEIUPOBATH
peaibHbIE CUTYyalldd Ha $S3bIKE MaTeMAaTHUKH;, COCTaBIISITh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBbI IO YCIOBHUIO 337a4H, UCCIIEOBATh
IOCTPOCHHbIE  MOJEIM C  HUCIOJB30BaHWEM  ammapata  ajreopsl,

UHTEPIPETUPOBATH MTOJIYYEHHBINH Pe3yNbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeiHee apupMeTHUecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIIIEe 3HAUCHUS, pa3Max, AUCIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO HabOpa; yMEHUE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMAaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA pealbHBIX MPOLIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TabIWIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE [aHHBbIE, B TOM YHCJIE C TNpPUMEHEHHEM TIpaduuecKux
METOJIOB U AIIEKTPOHHBIX CPEICTB; rpauecKy UCCIEAOBATh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C MOMOUIBIO JUarpaMm pacCCUBaHUA U JIMHEMHOMN perpeccun

YMeHue oInepupoBaTh IOHATUSAMM: CIIYYaWHBIM OIBIT U CIIydallHOE

COGLITI/IG, BCPOATHOCTDH cnyqaﬁHor (8} CO6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C UCIOJIb30BaHUEM TIpadUUecKuX METOOB; IPUMEHSIThH
(bopMyNBl CIOXKEHHS W YMHOXKEHHS BEpPOSITHOCTEH, (OpMylly HOIHON
BEpOATHOCTH, Gopmyny beprymnn, komOuHAaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPHPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYMHA, paclpelesiecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOoe OXKUAAHUE, IUCIEPCUsT M CTaHAAPTHOE OTKIOHEHHE
CIIyYailHOH  BENWYMHBI, (YHKIUH paclpeneieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX paCIpeIeICHUN Il PEIIeHUs 3aj1ay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCE, METOJBI BRIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TPOSBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, yMEHHE
OTIEPHPOBATH TMOHIATHUSMHU: COUETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHHH,
YHCIO  TEpPecTaHOBOK; OwHOM  HploTOHa;  yMeHWEe  TPUMEHSThH
KOMOHWHATOpHBIE (aKThl M PACCYKICHHUS U PEIICHHUS 3a]ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3YIbTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIa, TUIOCKUHN YTroJ, ABYTpaHHBIH
yroJ, TPEXTPaHHBIM Yroj, CKpellrnBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSIMBIMU,
yroil MeXAy TMpsSAMOH M IUIOCKOCTBIO, Yroll MEXKAY IUIOCKOCTSMH,
paccTossHUEe OT TOYKM JI0 IUJIOCKOCTH, PACCTOSHUE MEXAY MPSMbIMU,
paccTosiHUE MEXIy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MPHU PEUICHUU
3a/1a4 u3ydeHHbIe (DAKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIBID TEOMETPUUYECKUX TIOHSITHHA W BEIWYUH, pelaTh

CBsA3aHHBIC C HUMHU ITPAKTHYCCKHC 3a1a4r
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOINAIbL (GUIYpbI, 00bEM (UTYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M TMOBEPXHOCTb
BpallleHHs], UWIMHIpP, KOHYC, map, cdepa, miomans chepsl, MI0OmaIb
MOBEPXHOCTH NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OpPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LHWIMHJIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEUYEHHUS KOHyca W LMIUHIApA,

nmapalieJIbHbIC OCHU HWJIM OCHOBAHUIO, CCUCHHUC 1Iapa, IUIOCKOCTD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCA; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTH
BpAILEHUsA, UX CEUYCHHUs], B TOM UYHUCJIE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA T€OMETPHUECKHX (PUTYp, CAMOCTOSATEIHLHO
(bopMynHpOBaTh OIpeaeSCHHs U3ydaeMbIX (QUTYp, BBIABHTATh THIIOTE3HI O
CBOWMCTBAaX M MpH3HAKaX T'€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH HIIN
OTpOBEpPraTh HWX; yMEHHE MPOBOAUTH KiIacCH(PUKaLuioo ¢GUryp 1o
pPa3IMYHbIM INPU3HAKAM, BBINOJIHATH HEOOXOJUMBIE JIONOJIHUTEIbHBIE

MTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajyieIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHuEe M0A0OMs, TOA0OHBIE (UTYPHI; YyMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (DUTYPHI, B TOM YHUCIIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPU
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEITUYMHBI (JTMHA, YroJ,
Iouaab, 00bEM) MpU pElIeHUH 3a7ad U3 JIPYrux y4eOHbIX MPEIMETOB U
W3 peaJbHOM JKHU3HM, YMEHHUE BBIYHCISATH TEOMETPUYECKHE BEIUYUHBI
(nmuHa, yrom, mmiomanb, OOBEM, IUJIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
M3y4YeHHbIE (DOPMYNIBI M METOJbI, B TOM 4YHCIE: IUIONMAh MOBEPXHOCTU
MMUPaMUJIbI, TIPU3MBI, KOHYCa, IUJIWHIpPA, TUIOMAab cepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  Mapajjiesienuneaa, MNUpaMUAbl, MNPU3MbI, IIIMHApPA,

KOHYCa, Il1apa; yMEHHUE HaXOUTh OTHOLIEHHE 00BbEMOB MOJIOOHBIX PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHad CUCTCMA KOOPIAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BEKTOPOB,
IMPOU3BCIACHUC BCKTOpa Ha 4YHCIO, pPa3jIoKCHHUE BEKTOpa II0 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJ MCKAY
BCKTOpAaMHU; YMCHHC HCIIOJIb30BAaTh BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

I pECHICHUA TCOMCTPUICCKHUX 3a1aY U 3a/1a4 JPYIrUx y‘IC6HBIX npeamMeETOB
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YMeHne BBIOMPATh MOAXOASIIUNA METOJT JJI PEIICHUS 33/1a4M; TOHUMAaHHE
3HAYUMOCTH MAaTEMaTHKUd B H3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTHUECKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COIAEPKAHMUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucia ¥ BEIYHCIICHUS
11 HarypaneHblie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIbIX YHCET
12 Paunonanbupie  uucna. OOBIKHOBEHHBIE M JCCATHYHBIE JApOOM, TMPOIICHTHI,
' OECKOHEYHBIE MTEPUOIMUECKHE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOM creneHH. JlelcTBus ¢ apupMeTHUECKUMHU
' KOpHSIMHA HAaTypaJbHOW CTENICHH
14 Crenens ¢ nenbiM nokazatesneM. CTeneHs ¢ paloHalbHbIM NoKa3aTesneM. CBoHCTBa
' CTETNICHU
15 CuHyC, KOCHHYC W TAHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecsTuuHbIe U HaTypaibHbIE JOrapupMbl
JleiictBuTenbHble  uyucia. Apudmernueckue omepanud ¢ JIeHCTBUTEIBHBIMHU
1.7 yrcnamu. [IpubmmkEHHbIE BRIUMCIICHUS, TPaBUila OKPYIJIEHUs, IPUKHUIKA U OLIEHKA
pe3ynbTaTa BIYHCICHUM
1.8 IIpeoGpazoBanue BEIPAXKEHHI
19 KomMmruiekcHble yncia
2 VYpaBHEeHUs U HEPAaBEHCTBA
2.1 [enwie u 1poOHO-palIOHATILHBIE YPABHEHHS
2.2 HppauroHaibHble ypaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [Toka3zarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenble 1 1poOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppauroHansHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruecKkue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHU
211 Martpuiia cucTeMbl THHEHHBIX ypaBHEeHUH. OnpeenuTeb MaTPUIIbI
3 OyHKIMU U TpapuKu




Oynkius, crnocoObl 3amanus (ynkuuu. 'padux ¢yHkumu. B3ammuo oOparHbie

3 ¢ynkuuu. Yérneie u HeuéTHble pyHKuuu. [lepuommueckue GyHKunm
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHWM ¢yHkiuu. Hymun ¢yHknum.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHUMYMBI (yHKIMA. Hawmbonbliee n HauMeHbllee 3HAYCHUE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (QyHKIMS C HATypaJbHBIM M IIeNBIM TOKa3areneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHU
34 Tpuronomerpruueckue GyHKINHU, UX CBOICTBA U rpaduKu
35 [TokazarenpHas u gorapudmuyeckas GyHKIIMH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumnToThl rpaduxkoB ¢yHkuuid. CpoiictBa  (pyHKIHA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aIaHUS OCIEI0BATEILHOCTEN
3.8 Apupmerrueckas 1 reoMeTpuIeckas mporpeccu. @opmMyria CI0KHBIX TPOIIEHTOB
4 Hauvasa MaTeMaTH4ecKoro aHaims3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BogHbIE 3TIEMEHTAPHBIX PYHKINI
[IpuMeHeHre TPOM3BOJHOW K HCCIEIOBAaHWIO (DYHKIHMH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxokaeHne HauOoJIbIlIero U HauMEHBIIEro 3HaueHUs (YHKIUH Ha
OTpe3Ke
4.3 IepBooGpasuas. MuTerpan
S MHoecTBa 1 JIOTHKA
5.1 MHO3K€ecTBO, Onepaiuu HaJ MHOKecTBaMu. Jlnarpammel Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTopuka
7 T'eomerpus
7.1 ®Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B TPOCTPAHCTBE
7.3 MHOTOrpaHHHKH
7.4 Tena u MOBEPXHOCTH BPAIICHHS
7.5 KoopauHaTs! u BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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