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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (opmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KoTopas (OpMYIuUpyeT CBOU
JIOCTUKEHUS B MaTeMaTH4ecKon opme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH, JIOKA3bIBATh
YTBEPXKJEHHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JIEAYKTUBHO, HUCIOJIb30BATh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuenus yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Marepuaj, CHocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeTouKM 00yUeHHS aJire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTOo Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBI  CIICNIYIOIIUE COAEPXKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BBIYUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTUYecKoro aHanusa», «MHoxecTBa U Jiorhkay. Bce oOCHOBHbIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszienamu. JlaHHbI yueOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX MAWCIMIUINH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIETh PEATbHON CHUTyallld, TPUMEHATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCsI MHOXECTBAa HATypaJIbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My Ccreuu(puIecKue 3aqadud U Olepaluu: JeJIeHHue Halero,
ONEPUPOBAHUE OCTAaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBa
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSMU WX TMPUMEHEHHS JJIsl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJICJICH pPEaJbHOTO MHpPA, IMIMPOKO HCIIOJIB3YIOTCS 000OIIEHHE WU
KOHKPETHU3aIHS.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydaroliMecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUN C TIOMOIIBIO MPOW3BOAHOM, NPU PEIICHUH TPUKIIATHBIX
3a7a4 ¥ 3a7a9 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
collep KallluX CTerneHu W Jiorapudmbel. brarogaps uszydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaiaraeT 3QpheKTUBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduKu» TECHO
neperyieTaeTesl ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsATh WX HauOOJbIINE W HaUMEHbIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAUM (GUryp U OoOBEMBI TEJ, HAXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIbBHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronmecs y3HatT O BBIIAOIIMXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TIpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3Jeibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIMecs  pPa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpTaHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yU4eOHOTO Kypca «Anredpa u Havasa
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoauueckue Jpoou. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PemieHne nNpuUKIagHBIX 3aJa4 C I[OMOUIBKD CHCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha TPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
IpoLEHTOB. Mcronb30BaHWE TMPOTPecCUM JUIsl PELIEHUs peajibHbIX —3aaad
IPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuTterpain. ['eoMmeTpruueckuii CMbICI MHTETpAIa. BeruuciaeHnne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jlenonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
rpaXJIaHCKOro  obOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAaHHUE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISl pa3BUTHUSL IUBUJIN3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MAaTeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOJIMUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (DyHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKIHNH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypasJbHBIX 4HMCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb palOHAJIBHEIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh peEallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
MJI0CKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
bynKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO Uil HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeeIeHUs
CKOPOCTH U yCKOpPEHHS Mpoliecca, 3aJaHHOTo (hOpMyIIoi Win rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHaabHbIe YpaBHEHHUS U
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI

Oyukiuu U rpadpuku. CreneHHas GyHKIHS C
LEJIBIM MTOKa3aTeIeM

ApudpmeTnueckuili KOpeHb N-0W CTEIEHH.
HppaumnoHnanbHble ypaBHEHUS

[TokazatenpHas ¢pyukuus. [lokazarenpHbie
ypaBHEHUS

Jlorapudmuueckast pyHKIHUS.
Jlorapudmuueckue ypaBHEHHS

TpuronomeTpryeckue BoIpaKeHUs U
ypaBHEHUs

ITocnenoBaTenbHOCTH U IPOTPECCUU
HenpepsiBable pynkuuu. [IponszBoanas

[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJubHbIe
padoThI

10

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

HccnenoBanue QyHKIHIA ¢ TOMOIIBIO
MPOU3BOIHOM

[lepBooOpa3Has u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA

I/IppaI_II/IOHaJ'IbHBIe, ITOKa3aTCJIAbHBIC 1
J'IOFapI/I(i)MI/I‘leCKI/IC HCPABCHCTBA

KommnekcHeie uncna

Harypanbnble u niensie yucna

Cucremsl paluoOHAIBHBIX, HPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTAPUPMUYECKUX
ypaBHEHUH

3ajaun ¢ mapameTpamu

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTposbHbie
padoThI

10

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoabusie  Ipakrueckue i"ﬁylleﬂml zﬁizOBaTeanue
padoThI padoThI pecypenr
MHoecTBO, onepanuy Ha 1
MHO’KECTBaMH U MX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
IIpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOI0 arrapara Jyis pelieHus 1
3a/1a4y
Panonanenele yncina. OOBIKHOBEHHBIE U
4 JECSITUYHbIE IPOOH, IPOLIEHTHI, 1

OecKOHEYHbIE IEPUOANYECKHE JPOOH

Pannonansusie yncina. OOLIKHOBEHHEIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIC TIEPUOINIECKHUE JPOOH

[Ipumenenue qpoOei U IPOIEHTOB TSI

pelIeHs TPUKIaJAHbIX 3a7a4 .
[Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHns TPUKJIIAIHbIX 3a/1a4

JlelicTBUTEeNIbHBIE YKCIIa. PallnoHalbHBIE U 1
MppALMOHATIbHBIE YHCIIa

Apudmerndeckue oneparuu ¢ 1

I[GﬁCTBHTG.HBHBIMH qucJjiaMu



10

11

12

13

14

15

16

17
18

19

20

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBA

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYTJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN

OcCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIPpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PAIIMOHANBHBIX YpaBHEHUN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorouseHs! ¢ LIEIbIMUA
koaddurmentamu. Teopema Buera
Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX ypaBHEHUN

Marpuua cucTeMsl JIMHEWHBIX YPaBHEHU.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS



21

22

23

24

25

26

27

28

29

30

31

[Ipumenenue onpenenuTes s PeleHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

Pemenuie npukiaaHbIX 3a7a4 ¢ HTOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

KonTponbHas pabora: "PannonaibHble
ypaBHEHMsI U HepaBeHCTBAa. CHUCTEMBI
JMHENUHBIX ypaBHEHUN"

@yHKIMS, CIIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpaTHbie QyHKIUH.
Kommozumus GpyHKImii

I'padux pyHKIHN. DIeMEeHTapHbIE
npeobpazoBanus rpadukoB QyHKINN

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
ITpoMexyTKH 3HaK IIOCTOSIHCTBA

UYErHble 1 HEUETHBIE (PYHKITUH.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMH

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiee 1 HauMeHblee 3HaUeHNE
(GYHKIIUM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U IPOOHO-
TuHeHas GyHKuun

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH



32

33

34

35

36

37

38

39

40

41

42

43

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MoCTpoeHue rpauKoB ITUX PYHKITUN

Crenens c 1edbIM ITI0Ka3aTeaeM. buanom
Hrrotona

CreneHs c 1eabIM IT0Ka3areiaeM. buaom
Hrrotona

CrenenHast QyHKIUS C HATYpaTbHBIM U
HeJLIM moka3areseM. E€ cBolicTBa u
rpaduk

KonTponbhas pabora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEINEHU U €ro CBOMCTBA

ApudpmeTnueckuii KopeHb HaTypaJIbHOU
CTETIEHH U €r0 CBOMCTBA

[IpeoOpazoBaHus YUCITOBBIX BHIPAKCHU,
COAEpKAIINX CTENIEHN U KOPHU

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COZIepKAIIUX CTEIEHU U KOPHU
[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKAIIMX CTEIEHU U KOPHU
HppaunonaneHble ypaBHeHHs. OCHOBHBIE
METO/1bI PEMICHHS UPPALOHATBHBIX
ypaBHEHUU

Hppaunonansubie ypaBHeHHsl. OCHOBHBIE
MCTOJbI PCHICHUSA UPppALUOHAIIBHBIX
ypaBHEHUU



44

45

46

47

48

49

50

51

52

53

54

55

Wppaunonansusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHU M

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHM

PaBHOCHIIbHBIE TIEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIBHBIX YPaBHEHUI

CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH
Kak (PyHKIIMM 0OpaTHOMN CTENEHH ¢
HaTYypaJIbHBIM IOKa3aTelleM

CgoiicTBa u rpaduk KopHs N-0if cTenenu
Kak (PyHKIIMHM 0OpaTHOMW CTENEHH ¢
HaTypaJIbHBIM I10Ka3aTelIeEM

KonTponbnas pabota: "CsolicTBa u
rpaduk KopHs N-0ii cTeneHu.
WppanuonanpHele ypaBHEeHU"

CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeIeM U
e€ CBOICTBA

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk



56

57

58

59

60

61

62
63
64
65
66

67

68

69

70

Hcnons3oBanue rpaduka QyHKINUN AJIs
pelLICHHS ypaBHEHHIA

Hcnonb3oBanue rpaduka GyHKIUN A5
peLICHUs ypaBHEHUI

[Toxa3arenbHble ypaBHEeHUS. OCHOBHBIC
METO/Ibl PEIIEHUS I0KA3aTENIbHbIX
YpaBHEHUU

IToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIIEHUS I0KA3aTEIbHbIX
YpaBHEHUU

[TokazaTtenbHbie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIIEHUS TOKA3aTeIbHbIX
ypaBHEHUNU

KonTponbnas pabora: "[lokazarenpHas
¢ynxus. [lokasaTenbHble ypaBHeHUS"

Jlorapudm umncna. CoiicTBa jgorapudpma
Jlorapu¢m yucna. CpoiicTBa Jiorapugpma
Jlorapudm umncna. CoiicTBa jgorapudpma
JlecATUYHBIE U HATYpAIBbHBIC JTOTapH(pMBI
JlecaTuuHbIE U HaTypaJIbHBIE JTOTapH(PMbI
[IpeoOpazoBanme BBIpaKEHUH,
coJiepKaluX Jorapu(mbl
[IpeoOpazoBanme BBIpaKEHUH,
COJIepXKaIIuX JorapupMbl
[TpeoOpazoBaHue BBIpAKCHHM,
coJiepKalXx Jorapu(mol
Jlorapudmuueckas ¢hyHkus, €€ CBOWCTBA
u rpaduk

e e
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75

76

77

78

79

80

81

82

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA
u rpaduk

Hcnonb3oBanue rpaduka GyHKIUN A5
pELICHUs YPaBHEHUI

Hcnons3oBanue rpaduka GyHKINUN AJIs
pelieHus: ypaBHEHU I

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEILICHUS
aorapu(pMUUECKUX YpaBHEHUI

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PpMHUUECKUX ypaBHECHUN

Jlorapugmuueckue ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHUM
PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUIN
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMUUECKUX YpaBHEHHM
KonTponbhas pabota:
"Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"
CuHyC, KOCHHYC, TAHT'€HC U KOTAaHI€HC
YKCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
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85

86

87

88

89

90

91

92

93

94

95

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
OIpEIEIEHUE TPUTOHOMETPUUECKUX
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKIMI YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybI

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanme TPUTOHOMETPUUIECKUX
BBIPKECHUI

Pemenune TpuroHoMeTpruuecKux
YpaBHEHUNU

Pemenue TpuroHoMeTpruuecKux
YpaBHEHUNU
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97

98

99

100

101

102

103

104
105

106

107

108

Pewenne TpuroHoOMeTpu4ECKUX
ypaBHEHU M
Pewienne TpuroHOMeTpUYECKUX
YpaBHEHU I
Penienne TpUroHOMeTpUYECKUX
ypaBHEHU M
Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU
Pemienne TpuroHOMETpUYECKUX

YpaBHEHU I

KonTponbhas pabora:
"TpUroHOMETpUYECKUE BBIPAKECHHS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aaHUs
nocJjieroBarenbHOCTEN. MeTo
MaTeMaTUYeCKON UHIAYKLIIMU

MOHOTOHHI)IG %1 OFpaHquHHble
MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MAaJIBIX

ApudmeTrndeckast mporpeccus
['eomeTpuyeckas nmporpeccus

beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

Cymma 6eckoHeuHO yObIBaroIei
reOMEeTPUUECKON Mporpeccun

JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLEHTOB
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113

114

115

116

117

118

119

120

121

122

JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLUEHTOB

Hcnonb3oBaHue NpOrpeccuu 1is
pellIeHus PeaJbHbIX 3a7a4u IPUKIIaJHOTO
Xapakrepa

KonrponsHas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”
HenpepbiBHble PyHKIIUU U UX CBOMCTBA
Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIMA

CpoiicTBa (DyHKIMH HENPEPHIBHBIX HA
OTpe3Ke

CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

MeTton MHTEepBaIOB ISl pEIICHUS
HEPABEHCTB

MeTto MHTEepBaIOB ISl pEIICHUs
HEPABEHCTB

ITpuMeHeHne CBOMCTB HENPEPHIBHBIX
byHKIUH 1715 pereHust 3a1a4
ITpuMeHeHne CBOMCTB HENPEPHIBHBIX
(bYHKUMI 1715 peleHus 3a1a4

[TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU
Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON
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129

130

131

132

133

134
135

136

Onpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOIHOMN

YpaBHEeHHE KacaTeabHOU K rpaduKy
byHKIIUN

VYpaBHeHue KacaTelIbHOU K rpaduKy
byHKIHAHA

[Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIUH

[TpousBoaHBIE I€eMEHTAPHBIX (PyHKINN

[Ipou3BoHAs CyMMBI, IPOU3BEICHUS,
YaCTHOTO M KOMITO3ULIUU (YyHKIIUHN

IIpou3BoHast CyMMBI, IPOU3BEICHHUS,
YaCTHOI'O ¥ KOMIO3ULIUU (QPYyHKIUN

ITpon3BogHast CyMMBI, TPOU3BEAEHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

Kontponbnas padora: "[IponsBognas”

[ToBTOpenue, 06001IIEHNE,
cucTemartusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHuil: "OyHkuun"

HtoroBast kKoHTpoJibHAs paboTa
HToroBast KOHTpOJIbHAs paboTa

[ToBTOpenwme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

10



11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
[IpumeHeHne mpOU3BOTHON K
1 UCCIIeIOBaHMIO (QYHKIIHI Ha 1

MOHOTOHHOCTBH U SKCTPEMYMBbI

[TprMeHeHHe TPOU3BOTHOM K
2 UCCIIeIOBaHMIO (QYHKIIUI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
3 WCCJICIOBAHMIO (DYHKITUI Ha 1
MOHOTOHHOCTB Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
4 MCCIIeI0BaHMIO (DYHKIIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne Mpou3BOIHON K
5 MCCIIeI0BaHMIO (DYHKITMI Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
6 UCCIeIoBaHMIO (PyHKIUI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxaenne HanOOJIBIIETO U

7 HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON 1
(byHKINU Ha OTpe3Ke
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11

12

13

14

15

16

Haxoxneaue HauboIbLIIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKIIUM Ha OTPE3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxosxnenue HauOomb1Iero u
HAaUMEHBIIIET0 3HAUEHUS HENPEPbIBHOMN
(GYHKIIMM Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxosxnenne HauGombIIero u
HaMMEHBIIIETO 3HAaYEeHUS HEITPEPhIBHOM
(GyHKLINU Ha OTpe3Ke

IIpuMeHeHne MpON3BOHOM IS
HAXO0/I€HNS HAaWTydILero pemeHus B
IIPUKIIAIHBIX 3a7a4ax

IIpuMeHeHne MpON3BOHOM s
HAXO0XK/IEHUS HAaWTYyYILEro pemeHus B
MPUKIIATHBIX 3a7a4ax

IIprmeHeHre nporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION UITH
rpaduxom

[IprumeHeHre nporu3BOIHOMN ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

npoiiecca, 3aJlaHHOTrO (OPMYIION HITH
rpagpukoM

Kommnozumus GpyHKIuii

Kommo3zurust ¢hyHKimii

Kommnozumus GpyHKIuii

['eomeTpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPJMHATHOH TJIOCKOCTU

['eomeTpuyeckue 00pa3sl ypaBHEHUH Ha
KOOPAMHATHOM INIOCKOCTH

KoHnTtponbHas padora: "UcciaenoBanue
(GyHKIMA ¢ TOMOIIBIO TPOU3BOAHON"

[TepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

[TepBooOpa3HbIe JIEMEHTAPHBIX
¢ynxuii. [IpaBuna HaxoXaAEHUS
epBOOOPA3HBIX

[TepBooOpa3HbIe JIEMEHTAPHBIX
¢ynxuii. [IpaBuna HaxoxAeHUS
NepBOOOPaA3HBIX

Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

Brruncnenue onpenenéHHOro HHTerpana
o popmyne HeroTona-JleliOHuIa
Beruucnenue onpeaen€éHHoro HHTerpaia
o ¢popmyie Hrrorona-JleitOuuia
IIpumeHeHue nHTErpaia st
HaXOXKJCHHUS TUIOINAACH TNIOCKUX PUTyp
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34

35

36

37

38

39

40

41

IIpuMeHeHne nHTErpaa st
HaXO0XIEHUs 00BEMOB r€OMETPUYECKUX
TeN

[Tpumeps! pemennii qudQepeHnnaIbHbIX
YpaBHEHU I

[Tpumepsl pemennii nuddepeHITuaTbHbIX
YpaBHEHUU

MaremaTHueCcKoe MOJICIIUPOBAaHUE
pEaIbHBIX MPOIIECCOB C TOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

KonTponbnas pabota: "[lepoobpasnas u
uHTerpan”

Tpuronomerpudeckue GyHKINU, UX
CBOIcTBa U rpaduKu

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUHN, UX
CBOIcTBa U rpaduKu

Tpuronomerpudeckue GyHKINU, UX
cBOIcTBa U rpaduKu

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U IrpaduKu

OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
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46

47

48

49

50

51

52

53

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYIECKOH OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOILIBIO
TPUTOHOMETPHUUECKON OKPY’KHOCTH
Perienue TpUroHoOMeTpHUECKUX
HEPABEHCTB

Perienue TpUroHoMeTpHUECKUX
HEPaBEHCTB

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

Pemenne TpUroHOMETpHUYECKUX
HEPABEHCTB

Konrponsnas pabora: "['papuku
TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpruueckue HepaBeHCTBA"
OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/IbI PELIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS
JOrapu(pMHUECKUX HEPABEHCTB
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60

61

62

63

64

65

66

67

OCHOBHBIE METO/IbI PEIICHUS
JOrapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbLHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
['paduueckue METO bl perIeHuUs
UpPPaMOHATIBHBIX YPaBHEHUN
I'paduueckue MeTObI pelIeHus
UppalMOHATIBHBIX YPAaBHEHUN
['padrueckue METO B! peIICHUS
ITOKa3aTeJIbHBIX YPAaBHEHHU
['paduueckue METOIbI pelIeHus
MOKa3aTeIbHBIX HEPABEHCTB
['paduueckue METOIbI pelIeHus
JOrapu(pMHUUECKUX YpaBHEHUI
I'paduueckue MeTobI pereHus
JOrapu(pMHUECKUX HEPABEHCTB
['paduueckue METObI peIeHus
JOrapu(pMHUECKUX HEPABEHCTB
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69

70

71

72

73

74

75

76

77

['padmyeckue METObI pEIICHHUS
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHU M

['padmyeckue METOBI pEIICHHUS
MOKA3aTeNbHBIX U JOTapU(OMHUUECKUX
YpaBHEHU I

['padmyeckue METOABI peLICHHS
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

KonrtpomnbHas padora:
"HppannoHaibHble, TOKa3aTeIbHbIE U
JorapupMHUEcKue HepaBeHCcTBa"

KomnuiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMILIEKCHOTO YHCITa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
ApudmeTnueckue onepauu c
KOMILJIEKCHBIMHU YUCIIAMH

N300pakeHre KOMIUIEKCHBIX YMCEN Ha
KOOPJAMHATHOM IIOCKOCTH
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88

89
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91

N300pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJMHATHOM IJIOCKOCTH

®opmyna Myaspa. KopHu N-oit crernenun
13 KOMIUIEKCHOTO YHClIa

®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YHCIIa

[TprMeHeHNEe KOMIUIEKCHBIX YUCEI JUIs
perieHus GU3NUECKUX U FT€OMETPHUUECKHUX
3a1au

KonTponbhas padota: "KommuiekcHbie
yucna"

HatypanbHble U 1ienbie yrcna
Harypasbnsle u niensle yucna
[TpuMeHeHne NpU3HAKOB IETMMOCTH
LEJbIX YUCEl

[TpuMeHeHne NPU3HAKOB IETMMOCTH
LIEJIBIX YUCEIl

[TpuMeHeHre TpU3HAKOB IETUMOCTH
uenbix yncen: HOL u HOK

[IpuMeHeHne NPU3HAKOB ACIUMOCTH
nensix uncen: HOJI u HOK
[IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEJIBbIX YMCEJI: OCTATKU 110 MOJIYJIIO
[IpumMeHeHne MPU3HAKOB ACITUMOCTH
HEJIBIX YHCEII: OCTATKH 110 MOJIYITIO
[IpuMeHeHne MPU3HAKOB ASIUMOCTH
LEeJbIX YKCcell: anropuT™ EBkinaa ais
pEIICHUS 3a/1a4 B IEJIBIX YUCITIaX
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KonTponbras pabota: "Teopust 1enbix
yucen"

CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYTHOCTh YpaBHEHHIA.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MppalMOHAIBHBIX
ypaBHEHUNU

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PpMUUIECKHX
YpPaBHEHUNU

OCHOBHBIE METO/IBI PEILICHUS CHCTEM H
COBOKYIHOCTEH JIoTapu(PpMUUIECKUX

YpaBHEHUHU

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
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109

110

pa3IMyYHbIX 00JacTel HayKu U pealbHON
JKU3HU, UHTEPIIPETALUs OJyYEHHBIX
pE3yJIbTaTOB

IIpuMeHeHne CUCTEM K PELEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3MyYHbIX 00JacTel HayKu U pealbHON
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

[IpyMeHeHrEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3ajay U 3aja4 u3
pa3IUYHbIX 00JaCTe HayKu U pealbHON
JKU3HU, UHTEPIIPETaLs 0Jy4YEHHBIX
pE3yJIbTaTOB

KonTponbhas padota: "Cucremsl
PalMOHATIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNbHBIX U JOrapu(MUUECKUX
ypaBHeHHH"

PannonanbHble ypaBHEHHUS C
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanmonanpHble CUCTEMBI C TApaMeTpaMu
HppanmoHanbHble ypaBHEHNUS,
HEPaBEHCTBA C MapaMeTpaMu
HppanmoHanbHble CUCTEMBI C
napaMeTpamu

[TokxazarenbHbIC ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu
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[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMHu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

[TocTpoeHnue u uccienoBaHue
MaTeMaTUYECKUX MOJENIEeN peabHbIX
CUTyalui C MOMOUIBIO YPaBHEHUH C
napaMeTpamu

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKNX MOJEIIEH peabHbIX
CUTYalMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

[TocTpoenue u uccienoBaHue
MaTEeMaTUYECKNX MOJEINIEH peanbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMmu

KonrponbHas pabora: "3agauu c
napameTpamu”

[ToBTOpenwue, 06001IIcHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"
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[ToBTOpenwue, 0600IIeHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"

[ToBTOpenwue, 0600mIeHNE,
cUCTeMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpEHmE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

[ToBTOpenwue, 0600mEeHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cuctemaruzanus 3HaHuit: "[IponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cucremarusanus 3Hanuii: "[IponsBogHas
U €€ npuMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucreMarusanus 3HaHui: "[Ipon3BoaHas
U €€ npumMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

[ToBTOpenwue, 06001IIeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenwue, 06001IIcHNE,
cucreMarusanus 3HaHui: "OyHkuun"



133

134
135

136

[ToBTOpenwue, 0600IIeHNE,
cucremaTusanus 3Hanuil: "OyHkuun"

HToroBast KOHTpOJIbHAS paboTa
HroroBasi KOHTpOJIbHAs paboTa

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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