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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpaMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPyroi CTOPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJAJIE€BAIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHalu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OMOJIOIHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX JAJIs JlajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUMSMHU ajireOpbl M MaTeMaTU4YEeCKOro aHaliu3a pa3BHUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U PacCy’kKIaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHWE M aHaJIoruio, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Aisredbpa M Hayajlla MaTeMaTH4YeCKOTO
aHalM3a» 00ydYaroluecs IMOJy4YaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYyallHi,
UHTEPIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yyd4eOHbI Marepual, CIOCOOCTBYIOMIMIA
(OpMUPOBAHNIO HAYYHOI'O MMPOBO33PEHMS, TaK W 4epe3 CHEUUPUKY Y4eOHOH
NEATEIbHOCTH, TpeOYIoIeld MPOJOJDKUTENIBHON  KOHUEHTpAallMM BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyUYEHHBIH pe3yibTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEITbHOCTHBIN PUHIUI 00YYEHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOT O aHAIN3a
BBIIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoAMYecKue JuHuM: «Yucna u
BblunciaeHus», «OyHkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KAaTENbHO-METOJUUECKHE JMHUM H3Y4arOTCsl Ha HNPOTSIKEHUM [JBYX JIET



0o0ydeHust Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
JpyTa v MOCTENEHHO HACKIIIAsCh HOBBIMU TEMaMHU U pa3ienaMu. JlaHHbIN yaeOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, IOCKOJBKY OOBEAMHSET B cebe conep:kaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAKMX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHUS MHOXKECTB, MaTeMaTHUeCKas JIoTuka u npyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJaIeBalOT BcE Ooiee MUPOKUM MAaTEMATUICCKIM
anraparoM, y HHAX IMOCIIEA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pEaTbHOW CHUTyallul, MPUMEHSTh 3HAHUSA,
MOJyYEHHBIC TPH HM3YYEeHUH Y4eOHOTO Kypca, IS PeUIeHHs CaMOCTOSTEIhHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxaTenpHO-MeToAMYecKas JIMHUS «Uncna ¥ BBIYMCICHHS» 3aBEpIIacT
¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHUMaHue ynensercs (OPMUPOBAHHIO  HABBIKOB
paIMOHATBPHBIX BBIYMCICHHM, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHUE PAa3TMYHBIX
dopM 3ammcH 4YWClia, YMEHHUE JeNaTh NPUKHIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUUCIICHUS, OICHUBATH YUCIIOBBIC BBIPAXKCHUS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOJKECTBAa HATypalbHBIX, IIENbIX,
palOHABHBIX W JCHCTBUTENBHBIX  YHUCEJ  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTHUX MHOXECTB pacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crHenuduyecKre 3amadd W OIlepalMu: JCJICHUE Halelo,
ONEPHPOBAHME OCTATKAMU Ha MHOXKECTBE ILIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHALHBIX ¥ UPPALMOHAIBHBIX YUCEN, apUPMETHUCCKIE ONEPAIlUH, & TAKKE
U3BJICUCHUE KOPHS HATYPAJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braromaps mociiegoBaTeNbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yEeMBIX YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIs PEIICHUS Pa3InYHBIX 3a/1a4
dopMupyeTcsi TIPEACTaBICHUE O CAMHCTBE MATEMAaTHKU KaK HayKd U € pojd B
MIOCTPOCHUH MOJIENIEH PeabHOTO MHpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

JIluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCS Ha TPOTSHKEHHH BCETO
oOydeHHss Ha YPOBHE CpEIHEro O0OIero oOpa3oBaHMsI, MOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONMX 3a1ad. B
pe3yabTare OOydYaroliuecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HPPAMOHANBHBIX, IIOKAa3aTEIbHBIX, JOTapUPMUUYECKAX |
TPUTOHOMETPHUYECKUX YpaBHEHWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXaiux MmapaMmerpbl. [loJdydeHHbIE YMEHHS IIMUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUHN MPHUKIIATHBIX
3a/1a4 M 33J1a4 Ha HaXOXKJICHWE HarOOJIBITUX W HAMMCHBINNX 3HAYCHUN (YHKITHH.



Jlannast copepkarenbHasi TMHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (Qopmynam, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajbHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUA,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl Il pELIEHUsI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISAIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopnepxarenbHO-MeTOAMYecKass JUHUAS «DyHKIMM W TpaduKu» TECHO
NeperyieTaeTcs ¢ APYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BAaTeIbHOCTh U3YUeHUsl MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUIECcKOil 1 TPUTOHOMETPUYECKUX (DYHKIIMMA, UX CBONCTB
U rpaduKoOB, UCTIOIb30BaHUE (PYHKUIMN IS pEelIeHHUs 3a7ad U3 JPYruX y4eOHbIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTHUYECKUM aHAIM30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMHu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEOBATh MOJyYeHHbIe (YHKIMH, CTPOUTH UX
rpaduku. MaTepuai 3Toi coepKaTeabHON TMHNY HAIEJIeH Ha Pa3BUTHE YMEHHH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUNHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoii u ciioBecHOU. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AIIH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHas auHMs «Hauama mareMaTudyeckoro aHaim3a» MO3BOJIAET
CYILLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CHOXHBIX (YHKLIMMA, ONpEeAeNiaTh MX HauOOJbIIME W HaUMEHbIINE
3HAYCHMSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikareibHas JHMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAWITyYIlIee PEUICHUE B MPUKIIAIHBIX, B TOM YHUCIIE COLUATBHO-
HPKOHOMHUYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-IOIHUYECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OO0ydaronuecs y3HaoT O BBIIAIOIIUXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTUKU KaK HAyKH, U 00 HuX
aBTOpax.



CopeprkaTenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh OOy4aromeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MAaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHHSI.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITHUX MOJEJNEeH ¢ MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOro aHajiM3a, MHTEpIpEeTalluy TOJY4YeHHbIX pe3yJibTaToB. Takue
3aJlaHUs BIUIETCHBI B KXKIIBIN U3 Pa3/eioB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOTrO Kypca IMIMPOKO HCIOJIB3YEeTCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIIOAATEeIbBHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pPEIICHUS TPHUKIAJIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YUCHHUS BCEX TEM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JevictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITIA.
Apudpmernueckue  onepanuMu € JICUCTBUTENBHBIMHU  4HCIaMd.  Moynb
JEeUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. TeopeMa bezy. MHOrouneHs! ¢ eabIMU KO3PPUITHECHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUS, NPUMEHEHUE OINPENEIUTENS I PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWU. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue nmocTpoOEHHOM MOJEIN C MOMOIIBK) MAaTPHII
Y OTIPENCIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUH. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumus Qynkumii. 'papuk  ¢yHKImu. OaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl ¥ MHHHMYMBI
dbynkuun. Hanbosnpiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIHA C HaTypaJdbHBIM M LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHsS N-0i cTeneHu Kak GyHKIIMH 0OpaTHOW CTENeHU
C HATypaJIbHbIM MOKA3aTEJEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMIA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTHYECKOW HHAYKINH. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIEI0BATEIBHOCTH.
Hcropusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOIO aHallM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKasi mporpeccud. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPeCcCUH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHuWe TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUsl PEaJbHBIX NPOLECCOB M SBJICHWM, MPU PEUIEHUH 3ajad U3 APYTHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a/1a4 B 1IEJIbIX YHUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue Orepanudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U peailbHON KU3HU, HHTEpIpeTalus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne mMeTonpl pelieHHs] YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, IS ONPEAEJEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomerpudeckuid CMbICI HHTErpalia. Beruucienue onpeaei€HHOro
uHTerpaia no gopmysne Herotona-Jleitonuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUKCKOro 00IECTBA, PEACTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpOLELYp
IpaXJIaHCKOTO  oOmiecTtBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
WCIIOJIP30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHHI, pacCy>KICHUI, BOCIPUUMYHBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIECHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJsapHas ¢pu3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peav30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHCHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKPY’KAIOLIEH Cpe/pl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3ALINY, OBJIAJICHUE SI3bIKOM MATEMATHUKUA U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHSATHUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KpUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSAX, MpeasiaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOHpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PAIUYHBIX BUIOB U (hOpM
IpECTaBICHHUS,

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y peH_IeHI/IH 3aJa4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIHUpPOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJSI Mpolecca M pe3yJsibTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA TN U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH YYeOHBIX 3a7ad4, NPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBApPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OIEpUPOBATh TOHATUSMU: PAIMOHATHHOE YHCIO, OECKOHEUYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEalbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMM: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKUH CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENM U1 PELICHHUsT CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa30oBaHUS
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayM, MCCIEIOBAThH
IOCTPOCHHbIE MOJIETIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (yHKUUN, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE U HEYETHbIE (YHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs N-0il CTeneHM Kak (PYHKIMH OOpaTHOM CTENEHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMH, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPHIBHBIE (YHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpas IPOU3BOIHbBIE
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOrO aHAIIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HOJ/l m HOK HaTypanpHbBIX 4MCes Uil PEUIeHHUs 3a7ad, IPUMEHSATh aJIrOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HEOoOXoawmbie  (HOPMYINIBI  1JIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBbI;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENIM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH];

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJIoi UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, OMpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NMPOrpamMmbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 JleficTBUTEIbHBIC YHCTIA 11 1
2 YucnoBsle GyHKIIMN 9
3 Tpuronomerpudeckue QyHKIUN 23
4 Tpuronomerpuieckue ypaBHCHUS 10
5 Hpeo6pa30vBaHH;1 TPUTOHOMETPUYECKHIX 21 1
BBIpKEHUN
[TpousBoaHas 30 2
KommiekcHbie uncia
Komb6unaropuka 1 BEpOSITHOCTh
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 16 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7




IHOYPOYHOE IIVTAHUPOBAHME 10 knacc

Tema /eiicmeumenwvnule uuca. K-Bo yac | [lata naan | JlaTta ¢akr
Hean: | [ToBTOopeHue, yriyOieHre U pacuiupeHue MPeICTaBICHUN yIaIUXCs O IUCTBUTEIIBHBIX YHCIIAX. 11
§1. HatypanbHble U 1ieable yucia.
1. lenumocTth HaTypaiabHbIX uncen. [Ipusnaku genumoctu. [IpocThie 1 cocTaBHBIE YHCTA. 2
2. HauGomnpmmii o0Imuii AeTuTeNb 1 HauMeHbIIee 00IIee KPaTHOE HECKOIBKUX HATYpPaTbHBIX YUCEIL.
§2. PanimonanapHbIC YHCIIA.
3. ParmonanpHbIe yncia. 1
§3. UppanmoHanbHbIe Ynca.
4. Onpenenenye nppaMoHaIbHOTO YUCIIA. 2
5. Onepanuu HaJ UPPALUOHATIEHBIMUA YUCIIAMHU.
§4. MHOXeCTBO JIEUCTBUTEIILHBIX YHCEIL.
6. MHO€ECTBO JICHCTBUTEIHHBIX YUCEIL. 1
§5. Monyinb 1efCTBUTEIBHOTO YUCIIA.
7. Onpenenenue MOAYJsl AEUCTBUTEIBHOIO YHUCIIA. 2
8. Pemenne ypaBHEeHUI 1 HEPABEHCTB C MOJIYJIEM.
9. Bxoonaa konmponvnasa paboma Nel. 1
§6. MeToa MareMaTUYECKON UHIYKIIVH. 1
10. Onpenenenrne MaTeMaTHIECKON HHITYKITUH.

Tema Yucnoewvie hynkyuu. K-Boyac | Jlata naan | JlaTta ¢akrt
Hean: | YMerh onpeaensTs 3HaueHue GyHKIMH 110 3HAYCHUIO apTyMEHTa, CTPOUTH Tpaduku (HYyHKITHH, 9
BBITIOJIHATH MPeoOpazoBaHust rpa)uKoB, OMHUCHIBATh MO IpaduKy U 10 (GopMyJie CBOMCTBA (PYHKIIUH.

§7. OnpeneneHue YMCIOBON (YHKIIMH U CTIOCOOBI €€ 3ajaHusl.
11. Ompenenenue yucioBor (PYHKIHUHU U CIIOCOOBI €€ 3a1aHusl. 2
12. Tloctpoenne pyHKIIMU U 33JIaHUE €€ aHATUTHICCKUM CITOCOOOM.
§8. CBoiicTBa (QyHKIMHA.
13. CsoiicTBa pyHKIMiI. MOHOTOHHOCTH M OTPAaHUYEHHOCTb. 3
14. Hawubonbiiee n HAUMEHbIIIEe 3HAUCHUE PYHKITUH, SKCTPEMYMBI.
15. CsoiictBa pyHkIiuii. [lepuoangHOCTD U YETHOCTD.
§9. Ilepuoauueckue GyHKINH.
16. Tlepuoagmveckue GyHKIIHH. 1
§10. O6patHast pyHKITHS.
17. Tloctpoenne oOpaTHOU (PyHKITHH. 2
18. HccnenoBanue oOpaTHOM HYyHKITUH.
19. 3auem MNel. YucnoBble GyHKIMH. 1




Tema

Tpuzonomempuueckue pynkuyuu.

K-Bo uac

JlaTa nJjaH

Jara ¢paxkrt

ean:

BBectu nonsaTHs CUHYCa, KOCHHYCA, TAHT'€HCA M KOTAHT€HCA IIPOU3BOJIBLHOTO yIiia; chopMupoBaTh
YMEHHUS BBIYUCIISATH 3HAYEHHs] TPUTOHOMETPUUECKUX (PYHKIIMM 10 U3BECTHOMY 3HAUEHHUIO OJHOM
U3 HUX; U3YYUTHh CBOMCTBA TPUTOHOMETPUICCKIX (QYHKIUI, HAYYUTh yUAIIUXCS CTPOUTH Irpauku
Y BBITIOJIHATh HEKOTOPBIEC MpeoOpa3oBaHust TpauKoB ATUX PYHKITUH
§11 Yucnosas OKpy’HOCTb.
20.YucnoBast OKPY>KHOCTb.
21.HaxoxxaeHue Ha YMCIOBON OKPY>KHOCTH TOUEK COOTBETCTBYIOIIUX YHCITAM.
§12 Yucnosast OKpy>KHOCTh Ha KOOPJAUHATHOW IJIOCKOCTH.
22. YucnoBast OKpY>KHOCTh Ha KOOPAMHATHOM TJIOCKOCTH.
23. Haxoxxnenne KoopAuHaT TOYEK Ha KOOPAMHATHOU TIJIOCKOCTH.
§13. Cunyc u xocunyc. TaHreHC ¥ KOTaHI'€HC
24. Onpenenenue cunyca. OnpeneneHrue KOCUHYyca.
25. OmnpesienieHUE TAHTEHC U KOTAHTEHC.
26. YeTHOCTh TpUTOHOMETpUUYECKHX (DyHKITHN. DOPMYIIBI TPUBEACHUS.
§14. Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO apryMEHTa.
27. TpuroHomerpuueckue PyHKIIUN YUCIOBOTO apTyMEHTA.
28. Perienue 3a/1a4 ¢ MCIOJIb30BAaHUEM OCHOBHBIX TPUTOHOMETPUUYECKUX (OPMYII.
§15. Tpuronomerpudeckue GyHKIIMHA YTIIOBOTO apTyMEHTA.
29. TpuronoMmerpuyeckue GyHKIMH yIIOBOTO apryMEeHTa.
§16. dyHkmu Y=SiNX, y=COSX, UX CBOWCTBA 1 rpaUKH.
30. dyukuus Y=SiNX u ee CBOICTBA.
31. ®OyHkuMs Yy=COSX 1 e€ CBOMCTBA.
32. Tloctpoenue rpaduka yHKIHHA Y=SINX, y=COSX.
33. Konmponvnasn paboma Ne2. Tpuronomerpudeckux (pyHKIUI.
§17. Ioctpoenue rpaduka Gpyukimm y=mf(X).
34. Tloctpoenwue rpaduka ¢pynkuuu Buga y=mf(x).
35. Yrenue u nocrpoenue rpaduka Gynkmu y=mf(X).

23
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Tema

Tpuzonomempuueckue pynkuyuu. K-Bouyac | Jlaranuan | Jlara ¢akr
§18. IMoctpoenue rpaduka pyukm y=F(kx). 2

36. Tloctpoenue rpaduka yrkiuu Buga y=f(kx).

37. Urenwue u noctpoenue rpaduka pynkimn y=F(kx).

§19. I'padpuk rapmoHHUECKOTO KOJICOAHMUS. 1

38. I'padux rapMOHUYECKOTO KOJICOAHMUS.

§20. Oynkuum y=tgX, y=CctgX ux cBOMCTBa U TpadUKH. 2

39. Oynkuus y=tgx , ee cBOWcTBa U rpauK.

40. Oynkuums y=CtgX , ee cBoiicTBa U rpaduK.

41. Tecm Nel. YTeHue TPUTOHOMETPUYECKUX (PYHKIIHIA. 1

§21. OGpaTHBIC TPUTOHOMETPUIECKHE (DYHKITHH.

42. OOpaTHbIC TPUTOHOMETPHUECKUE (PYHKIIUH. 1
Tema Tpuzonomempuueckue ypagHenus. K-Bouyac | Jlatanuan | Jlara ¢akr
Heab: | ChopmupoBath y yyamuxcst yMEHUE peliaTh MpoCcTeHIe TPUrOoHOMETPUIECKHUE YPaBHEHUS U 11

03HAKOMUTH C OCHOBHBIMH NPUEMAaMU PEIICHUS TPUTOHOMETPHUUECKUX YPAaBHECHHH.

§22. IIpocreitme TPUroHOMETPUIECKHE YPABHEHUSI 1 HEPABEHCTBA.

43. TlepBble mpencTaBIeHUs O MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUSX. 3

44. Pemenue ypaBHeHus COSt=a u Sint=a.

45. Pemenue ypaBHeHu# tgx=a u ctgx=a.

46. Tecm Ne2. PemieHue NpocTedIIMX TPUTOHOMETPHUYECKUX YPABHEHUH. 1

§23. MeToapl pelieHus] TPUTOHOMETPUYECKUX YPABHEHUN.

47. Meron 3aMeHbI IEPEMEHHOM. 5

48. Meroa pa3noXeHUs] Ha MHOKHUTEIIH.

49. OxgHOpOAHBIE TPUTOHOMETPUUYECKUE YPAaBHEHHS.

50. Pemenue ypaBHeHHI C mepeOOpOM O mapaMeTpy.

51. Pemienue TpUroHOMETpUYECKUX YPaBHEHUH.

52. Koumponvnas paoboma Ne3. TpuronoMmerpuuecKkue ypaBHeHHUsI. 2

53.




Tema

Ilpeobpazosanun mpuzonomempuueckux
GbIPAdICEHUIL.

K-Bo uac

JlaTa njaH

Hara ¢paxkr

Hean:

BripaboTtath y y4amuxcsi HaBbIK IPeo0pa30BaHU TPUTOHOMETPUUECKUX BBIPAKEHUH.

§24. CuHyC 1 KOCUHYC CYMMBI ¥ Pa3HOCTH apIyMEHTOB.

54. CuHyC CyMMBI apTyMEHTOB.
55. KocuHyc cyMMBbI apryMeHTOB.
56. CuHYyC ¥ KOCHHYC pa3HOCTH apTyMEHTOB.
§25. TaHTeHC CyMMBI U Pa3HOCTH apTyMEHTOB.
57. TaHreHC CyMMBI apTyMEHTOB.
58. TaHreHc pa3HOCTH apryMEHTOB.
§26. DopMybl IPUBEICHMUSI.
59. ®opmyIbl IpUBEIEHUS U CHHYCA U KOCHHYCA.
60. dopmyibl IpUBEACHUS U1 TAHTEHCA U KOTAHTEHCA.

§27. ®opmynsl ABOWHOTO apryMmeHTa. @opMyIibl HOHUKEHUS CTETIEHU.
61. CuHyc ABOMHOTO yIjia U KOCHHYC JBOWHOTO yrJa.
62. Tanrenc ABOWHOTO yria.

63. dopmyIibl TOHMKCHHS CTETICHHU.

§28. [IpeobpazoBanne CyMM TPUTOHOMETPHUUECKUX (DYHKIIMNA B TIPOU3BEICHUE.
64. CymMa U pa3HOCTh CHHYCOB U KOCHHYCOB.

65. Pemienne TPUTOHOMETPUYECKUX YPaBHEHUH C HpUMEHEHHEM (opMyn CyMMBI H
Pa3HOCTH.
66. Tecm Ne3. ®opMyJibl TPUTOHOMETPHH.

§29. [IpeoOpazoBanue MPOU3BEACHUI TPUTOHOMETPUUECKUX (YHKIIHA B CYMMY.
67. IlpeoOpa3oBaHue MPOU3BEACHUN TPUTOHOMETPUUIECKUX (DYHKIHI B CyMMYy.
68. Pemenue ypaBHEHHIA.

§30. [IpeoOpa3oBanue BeipakeHust ASinX+Bcosx k Buay Csin(x+t).

69. IlpeobpaszoBanue BeipaxkeHus ASINX+Bcosx k Bumy Csin(x+t).

§31. Mertoap! penieHus] TPUTOHOMETPUYECKUX YPAaBHEHUH.

70. Meton BBeIeHHsI HOBOW ITEPEMEHHOM.

71. MetoaoM pa3iioxKeHus: Ha MHOKHUTEIH.

72. MeTonoM pelieHrs BCIIOMOTaTeIbHOTO apryMEHTa.
73. Perienue TpUroHOMETPUYECKHX YPaBHEHUH.

74. Konmponavunaa paooma Ne4. ®opmMysibl TPUTOHOMETPHH.
75.
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Tema

Ilpou3ssoonas.

K-Bo uac

JlaTa niian

Hara ¢paxkr

Hean:

CdopmupoBaTh y ydYamuxcs TIOHATHE IPOU3BOJHON, YMEHHE HAXOAWUTh IPOU3BOJHYIO,
UCTONB3ysd (GOpMyNbl U TMpaBuia AU(QepeHIMPOBaHUS, YMEHUE HCCIEeN0BaTh (YHKIMIO Ha
MOHOTOHHOCTH M 9KCTPEMyMbI ()YHKIINH, HABBIK OCTPOEHUS rpaguKoB QyHKINI IPUMEHSS CB-
CTBA MPOU3BOIHOM.

§37.

§38.

§39.

§40.

§41.

§42.

UwucioBble OCIeI0OBATEILHOCTH (OIIp., MPUMEPHI, CBOHCTBA).

76. UwucnoBbie OCTIEA0BATEIHHOCTH (OMp., IPUMEPHI, CBOMCTBA).

77. CBoiicTBa YHUCIIOBBIX IOCIEN0BATEIILHOCTEN.

[Ipenen yncnoBOM NOCIENOBATENBHOCTH.

78. Omnpenenenue mpezaesa Mmocie10BaTeIbHOCTH.

79. BeruuciieHue npeenoB Mociea0BaTeIbHOCTEH.

[Ipenen pynkIUN.

80. Ilpenen ¢pynkuum Ha 6eckoneunoctu. [Ipenen GyHKIMM B TOUKE.

81. Ilpupamenue aprymenta. [Ipupamenne QyHKIum.

Onpenenenre Npou3BOJHOM.

82. 3amaum, mpUBOIAIINE K TIOHATHIO TIPOU3BOTHOM.

83. Omnpexnenenue NPOU3BOIHOM.

84. Anroput™m HaxXOXJICHHS TMPOU3BOJTHOM.

Brruncnenue npon3BOIHBIX.

85. ®opmynsl auddepeHnnpoBaHus.

86. IlpaBuna nuddepenuupoBanus. [loHsATHE M BBHIYKUCICHUS TNPOU3ZBOAHON #-0TO
MOpsAIKA.

87. Tecm Ne4. BbrumciieHre NPOCTEHIINX MPOM3BOAHBIX MO opmyJiam.

HuddepennmpoBanue cinoxuo pyuknuu. Jnddepennupoanne oopaTHor GyHKIHH.

88. uddepenunpoBanue ClI0XHON QyHKIUH.

89. JluddepenmpoBanue oOpaTHOM QPYHKITHH.
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Tema

Ilpouszeoonas.

K-Bo uac

JlaTa nJjaH

Jara ¢paxkrt

§43. YpaBHeHue KacaTenbHOM K rpaduKy QyHKIUH.

90. VpaBHeHue KacaTeabHOH K TpaduKy QyHKIIUH.

91. INocTpoeHnue KacaTeabHOM K rpaduKy GyHKIUU.

92. Konmponvnaa paboma Nes..

93.

BblunciieHue Npon3BOIHBIX.

§44. IlpumeHeHne TPON3BOIHOMN IS UCCIIEAOBAHUS (DYHKITUA.

94. UccnenoBanue PyHKINH HA MOHOTOHHOCT.

95. Touku 3kcTpeMyMa (QYHKIIUH U UX OTHICKaHUE.

96. [IpumeHeHHe MPOU3BOIHOM JIJIs T0KA3aTEIbCTBA TOXK/IECTBA U HEPABEHCTBA.
§45. Iloctpoenue rpaduka GyHKIHH.

97. TloHsTHE BEPTUKAIBLHON M TOPU3OHTAITHBHOU aCUMIITOT.

98. Iloctpoenue rpaduka GyHKIUH.
§46. OTpickaHue HAMOOJBIIMX U HAUMEHBIIINX 3HAUYECHUN (DYHKITHI.

99. Ortpickanre HauOOJIBIIETO U HAUMEHBILIETO 3HAUCHUH (DYHKIIMU Ha TPOMEXYTKE.

100.3agaun Ha OTHICKAHWE HAMOOJIBIINX U HAUMEHBIINX 3HAYECHNI BEJINYNH.

101.Anroput™m OThICKaHUE HaUOOJIBIIETO U HAMMEHBIIIETO 3HAaYeHUH (PyHKIMH Ha
OTpe3Ke.

102.Pemienne 3a1a4 Ha ONTHMM3AIUIO.

103. K. paboma Ne6. [IpuMeHeHUEe POU3BOIHOM 115 Mccae0BaHUs (PYHKITHIA.
104.




Tema Komnnekchnule uucna. K-Bouyac | Jlaranuan | Jlara ¢akr
Heanb: | YMeTh BBINOJIHATH AEUCTBUS ¢ KOMIUIEKCHBIMHU YUCIIAMU, ITOJI30BaThCS T€OMETPUUECKOMN 9
MHTEpIIpeTaliel, HaXOAUTh KOMIUIEKCHbIE KOPHU YPAaBHEHUH C 1eHCTBUTEIbHBIMU
KO3 pHULIHEHTaAMHU.
§32. KommiekcHbie uncia u apupMeTHIecKue ornepainy HaJl HIMH. 2
105.KomrutekcHbIe Ynca.
106.ApudmeTndeckre onepanry Hali KOMIUIEKCHBIMH YHCIIaMHU.
§33. KommiekcHble uncia 1 KOOpAUHATHAS MIJI0OCKOCTb. 1
107.KommuiekcHbIe Unciia ¥ KOOpAUHATHAS TJIOCKOCTb.
§34. Tpuronomerpuyeckas popma 3aMcH KOMIUIEKCHOTO YHCIIA. 2
108.OmnpeneneHue MoxyIsi KOMIIEKCHOTO YHCIIA.
109.Tpuronomerpuueckasi popma 3aruci KOMIUIEKCHOTO YHCTIa. 1
§35. KoMIuieKCHbIE YnCia U KBaJpaTHbIEC YpaBHEHHS.
110.KomrekcHbIe Yiciia U KBaJpaTHbIC YPAaBHEHUSI. 2
§36. Bo3BeneHnne KOMIIEKCHOTO YKCia B CTeNeHb. M3BneueHne KyOnueckoro KOpHS .
111.Bo3BenieHre KOMIUIEKCHOTO YKCIIa B CTEIEHb. 1

112.M3BneyeHne KyOM4eCKOTro KOPHS U3 KOMIUIEKCHOTO YHCIIa.
113.3auem Ne5. KoMILIeKCHbIE YU CJIA.




Tema

Komounamopuxa u eepoammuocme.

K-Bo uac

JlaTa
TJ1aH

Hara ¢axkr

Hean:

YMeTh pemath npocreinre KoOMOMHATOPHBIE 3a]]a4l METOJIOM 1epedopa, a TaKkxke ¢

UCTIOJIb30BaHUEM U3BECTHBIX (popMyI1, TpeyroibpHuKa [lackais; BEIYUCIATH KO3 (HUITUECHTHI
6unoMa HrioToHa 1o ¢opmyJie ¥ ¢ UCIOJIb30BaHUEM TpeyToibHUKa [lackans; BBIYUCIATD, B
NPOCTEUIINX CIyYasiX, BEpOITHOCTU COOBITHIA.
§47. IlpaBuno ymuoxenus. KomOunaropusie 3anaun. [lepectaHoBKY U (haKTOpHAIIBIL.

114 I1paBuiio ymHoxeHnus. KomOuHaTOpHBIE 3a0a4H.
115.TTepectanoBkU U (haKTOPHAITHI.
§48. Bb160p HECKOTBKUX AJIEMEHTOB. buHOMHaIbHBIE KO UITESHTHI.
116.B100p HECKOIBKUX 3JIEMEHTOB.
117 bunomuansHbie K03 HUITUEHTHI.
§49. CiyvaitHbie COOBITHUS U UX BEPOSITHOCTH.
118.Cnyuaiinbie COOBITHSL.
119.Knaccudeckoe onpeaesieHie BEPOITHOCTH.
120.Teopema 0 BEpOSITHOCTA CYMMBI COOBITHH.

Tema

Hmozoeoe noemopenue.

K-Bo yac

JlaTa
TJ1aH

Hara ¢axkr

121.]IeiicTBUTEIBHBIC YUCIIA.

122.YucnoBbie QyHKITUH.

123.®opmysibl MpUBEICHHUS.

124 Ilpocreiimme TPUrOHOMETPUIECKHE YPABHEHUSI.

125.]IBa OCHOBHBIX METO/A PEUICHUS TPUTOHOMETPUIECKUX YPAaBHCHHIA.
126.0OtHOopogHBIE TPUTOHOMETPUYECKUE YPABHEHUSI.

127.AnropyuT™ OTBICKAHUS TTPOU3BOTHOM.

128.Dopmynsl quddepeHurpoBaHusl.

129.11paBuna quddepennrpoBanus.

130.AuddepentmpoBanue pyukimu y=Ff(kx+m).

131. [IpomexxyTouHasi ronoBasi arrecramus 3a kypc 10 kaacca. (Ne7)
132.

133.Beruncnenre mpon3BOIHBIX

134.IIpumenenue NpoU3BOAHOM I JOK-BA TOXK/IECTBA U HEPABEHCTBA.
135.0t1pIckaHne HauOOIBITNX U HAUMEHBIINX 3HAYCHUH (PYHKITUH.
136.0t1pIckanye HauOOJIBIINX U HAMMEHBIINX 3HAYCHUN (YHKUIHUH.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHAJIBI U1l YYEHUKA:

A. T'. Mopaxosuy, I1.B.CemenoB «Anredpa u Hayana aHanuza 10» npoduibHbli ypoBeHb10
KJIacc: y4eOHHK 111 0011e00pa3oBaTebHBIX yupexaeHuit — MockBa: Muemo3suna, 2020 rog.
A. T. Mopnkosuy, [1.B.CemenoB «Anredpa u Hauasia ananuza 10» npoduinbHblil ypoBens 10
KJIacC: 3a/IaYHUK 17151 0011e00pa3oBaTeNbHbIX yupexkaeHuii — MockBa: Maemo3suna, 2020 rog.

METOINYECKHUE MATEPHUAJIBI 1JI YYUTEJIS:

A. T'. Mopakosuu. Anredpa u Hauana ananuza 10-11. 10 xmace: Metoamdeckoe mocooue ass
yuutens — MockBa: Maemosuna, 2019 rog.

A. I'. Mopakosuu, E. E. Tynbuunckas. Anrebpa um Havana anammza 10-11. 10 xumacc:
KOHTPOJIbHBIC pa0OTHI JIJIs1 00111€00pa30BaTENbHBIX YUpekaeHn — MockBa: Maemo3uHa, 2019
roJ.

JI. O. Jlenumena, T. A. KopemkoBa. Anre6pa um nHauana u anHanmm3a 10-11. 10 xmacc:
TEMaTUYeCKHEe TECThl M 3a4eThl JJs 00meo0pa3oBaTeNbHBIX YupekIaeHHd — Mocksa:
Muemo3suna, 2018 rog.

JI. A. AnekcangpoBa. AnreOpa W Havaja aHanmusza. 10 Kiacc: camMOCTOSTENbHbIE padoThI,
ydeOHOe mocobue it 001eo0pa3oBaTeNbHBIX yupexaeHuii — MockBa: Muaemo3una, 2017
roJ.

Hucku «Anredpa 10 — 11», «Kypc marematuku XX| Bekay, «Ypoku anreopst 10 — 11».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET: pemy EI'D.
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