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HOACHUTEJIBHAA 3AIINCKA

VYyebublii Kypc «Anrebpa W Hadajla MaTeMAaTHYECKOTO aHAIH3a»
SBIIIETCS. OJTHAM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro OOIIETo
oOpa3oBaHUs, TIOCKOJbKY, C OJIHOM CTOpOHBI, OH oOecreunBaeT
MHCTPYMEHTaNbHYI0 0a3y /s WU3yYeHHsS BCEX €CTeCTBEHHO-HAyYHBIX
KypcoB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE U abCTpaKkTHOE
MBIIIIJIEHHE OOy4YaloIMXCcd Ha YpPOBHE, HEOOXOJUMOM JJii OCBOCHHS
UHPOPMATUKH, OOIIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH U JIPYTHX
mucuuiuinH. B pamkax gaHHOro yuyeOHOro Kypca oOydarouiuecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIIHpyET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

VYyeOHublii Kypc anreOpbl M Hadal MaTeMaTUYeCKOro aHalu3a
3aKJIa/bIBA€T OCHOBY JJIA YCIELIHOTO OBJIAJCHHUSI 3aKOHAMH (U3HKH,
XUMUHU, OWOJIOTMH, TIOHUMAaHUS OCHOBHBIX TCHACHIIMH  pa3BUTHSA
PKOHOMHUKHA W OOIIECTBEHHOW JKW3HH, IIO3BOJIICT OPHEHTHPOBATHCS B
COBPEMEHHBIX ITU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO
UCIIOJIb30BaTh WX MJIA JalbHEWIIero oOpa3oBaHUSl U B IOBCEAHEBHOM
KU3HU. B TO e Bpems oBlajeHne abCTPaKTHBIMU M JIOTUYECKH CTPOTHMH
KOHCTPYKIUSIMHU alreOpbl 1 MAaTEMaTUYECKOTO aHAIM3a PAa3BUBACT YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH, JIOKa3bIBATh
YTBEPXKIICHUS C TIOMOINBI0 MHIYKIUU M PACCYXKIaTh JIeTyKTUBHO,
UCIIOJIb30BaTh 0000IIEHHE M KOHKPETU3allMIo, aOCTparupoBaHHE WU
aHaJIOTHI0, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIICHHUE.

B xome wu3yueHus ydyeOHOro Kypca «Anredpa u  Hayana
MaTEMaTUYECKOTO aHajau3a» OOydYaroniuecss TMOJIyYarOT HOBBIM  OIBIT
pemieHus  OPUKJIAJAHBIX  3a]ad,  CAMOCTOSITEJIBHOTO  MOCTPOEHUS
MaTEeMaTHYECKUX  MOJEJeH  pealbHbIX CHUTyallui, HMHTEpIpEeTaIlluu
MOJIYYCHHBIX PEIICHUHN, 3HAKOMATCSA C TMpUMEpaMUd MaTEeMaTHYCCKUX
3aKOHOMEPHOCTE B NPUPOJE, HAyKEe M HUCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOpPaMH.

VYyeOubli  Kypc oOnafaeT  3HAYUTEIBHBIM  BOCIHUTATEIbHBIM
NOTEHIIMAJIOM, KOTOPBI pealu3yercsd Kak uepe3 ydeOHbIl maTepual,
CHOCOOCTBYIOIIUI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cnenuduKy y4eOHOU AesITENbHOCTH, TPEOYIOMEH TPOI0IKUTEIHHOM



KOHILEHTpAllMd  BHUMAaHHS, CaMOCTOSITENIBHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYEHHBIA PE3YJIbTAT.

B ocHOoBe MeTonHMKN 00y4yeHus anredpe U HadyajaM MaTeMaTH4eCKOro
aHaIN3a JICKUT JeATeIbHOCTHBIA TPUHITUI O0OyYECHHS.

B ctpykType ydueOHoro Kypca «Anredpa v Hayaida MaTeMaTH4eCcKoro
aHaIM3a» BBIACIECHBI CIEAYIOIIHNE COJEPKATEIbHO-METOINYECKUE JIMHUMU:
«Yucna wu BbruMcieHus», «DyHKUMM U Tpadukm», «YpaBHEHUS U
HEepaBeHCTBa», «Hauana wmartemMartuueckoro ananmsa», «MHOXecTBa H
JIOTHKaY». Bce OCHOBHBIE CO/IEPKATENBHO-METOINYECKUE JTMHUN U3Yy4atOTCs
Ha TMPOTSHKEHUM JBYX JIET OOy4YeHHsT Ha YpOBHE CpEAHEro OOIero
o0pa3oBaHMsI, €CTECTBEHHO JOMOJHSAS Jpyr Jpyra MW IOCTEHNEHHO
HACBHI[AsiCh HOBBIMU TeMaMu M pazjenamu. JlaHHblid yueOHBIH Kypc
ABJIIETCS MHTETPaTUBHBIM, MOCKOJBKY OOBEAMHAET B cebe cojeprkaHue
HECKOJBKMX MAaTeMaTHYeCKUX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, ~ MATEeMaTHYECKUH  aHaiu3, TEOpuUs  MHOXKECTB,
MaTeMaTuyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIAJIEBAIOT BCE 0OO0J€€ HIMPOKMM MAaTEMaTUYECKHM anmnaparoM, y HHUX
[OCJIEI0BATENbHO (POPMUPYETCSI U COBEPILEHCTBYETCS YMEHHUE CTPOMTH
MAaTeMaTHYECKYI0 MOJENIb PEAJIbHON CUTyalud, MPUMEHATh 3HAHUS,
NOJIyYEHHbIE TPU  HU3YYEHUU ydyeOHOTO  Kypca, Jis  pEeHIeHUs
CaMOCTOATENbHO CHOPMYIMPOBAHHON MAaTEMaTUYECKOM 3aJlayd, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpbHO-MeTOANYECKAsT JUHUS «Yuclia W BBIYUCICHUS»
3aBepiiaeT (POPMUPOBAHME HABBIKOB HCIIOIb30BAHUSA JCHUCTBUTEIBHBIX
4yuces, KOTOpoe ObLIO HAYaTO Ha yPOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHuUs.
Ha ypoBue cpemnero obmiero oOpazoBanus 0co00€ BHUMAHUE YIEISIETCS
(GbOpMHPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYMCICHUHN, BKIIOYAIOIINX B
ce0sl MCIOJIb30BaHUE PA3IMYHBIX (OPM 3alMCH YHKCIA, YMEHUE [enaTh
MPUKUJIKY, BBITIOJHITH TPUOIMKEHHBIC BEIYMCIICHUS, OLICHUBAThH YHCJIOBBIC
BBIPAKEHUS, pabOTaTh € MaTEMaTHYECKUMU KOHCTaHTaMHU. 3HAKOMBIE
00yYaromMMCs MHOXKECTBA HATypalbHBIX, LEJbIX, PALUOHAIBHBIX H
JNENCTBUTEIBHBIX YUCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEIL.
B kaxaoM W3 STUX MHOXECTB PACCMATPUBAIOTCA CBOWCTBEHHBIE €MY
cnenuduyueckre 3aJaud W ONepaluu: JIeJICHUE Halleslo, ONEepUPOBAHUE
OCTaTKaMU Ha MHOXKECTBE LIEJIBIX YHCEJ, 0COObIE CBOMCTBA pallMOHAIBHBIX



U MUppAlMOHANbHBIX YHCEN, apu(MeTHUecKue Oorepanuu, a TaKxKe
U3BJICYEHUE KOPHS HATYpaJbHOW CTENEHUW HA MHOYKECTBE KOMILIEKCHBIX
YHCEJL. brnaromaps ~ mocienoBaTeNpHOMY — PACIIMPEHUI0  Kpyra
UCIIOJIB3YEMBIX YMCEJI U 3HAKOMCTBY C BO3MOXHOCTSIMU MX NPHUMEHEHUS
JUIS PELIEHUs pa3IMyYHbIX 3a7a4 GOpMUPYETCs MPENCTABICHUE O €AUHCTBE
MaTE€MaTUKH KaK HAyKH U €€ pOJId B MOCTPOCHUH MOJIENEN peaJbHOro Mupa
HIMPOKO UCHOJIb3YIOTCS 0000IEHNE U KOHKPETHU3AIHSI.

Jluaust «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcs] Ha MPOTKEHUU
BCcero o0ydeHus Ha YPOBHE CPEIHEro oOIIero oopa3oBaHMs, MOCKOJIbKY B
KaX/10M paszaene ITporpaMmel IPEyCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3adad. B pesynapTaTe o0O0yyarolmuecs OBJIaJE€BAIOT
pa3IMYHBIMA METOJAAMHM PELICHUS pPALMOHAJIBHBIX, HWPPAaLHOHAIBHBIX,
NOKa3aTeJbHbIX, JIOTAPUPMUUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHHH,
HEpaBEHCTB U CHUCTEM, a TaKkke 3aJad, COJAEpKAllUX IapaMeTphl.
[lonyyeHHble yMEHUS IIUPOKO UCIOJB3YIOTCS TPU  HCCIEIOBAaHUU
(GyHKUMNA ¢ OMOIIBIO MPOU3BOAHOM, MPU PEIICHUH NPUKIAIHBIX 3a7a4 U
3a/la4 Ha HaxOXKICHHE HAMOONBIINX U HaUMEHBUIMX 3HAYCHUN (YHKIUH.
JlanHasi coneprkaTenbHasi JIMHUS BKIIOYAeT B ceOs Takxke (HOpMUpPOBAHHE
YMEHMHM  BBIOJHATH  pacuéTel 1o  ¢opMmynaM, IpeoOpa3oBaHUA
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a
TAaK)K€ BBIPAKEHHM, COAEpX alIUX CTeNeHu | Jorapudmsel. braaromaps
U3YYEHUIO alnreOpandyeckoro Marepuaiga IPOUCXOAWUT  JajbHEHuIee
pa3BUTHE AJTOPUTMUYECKOTO M aOCTPAKTHOI'O MBIILJICHUS O0yYaroIuxcs,
(GopMuUpYIOTCSI  HaBBIKM  JEOYKTHBHBIX  PACCyXIEHUH, pabOTBl ¢
CUMBOJBHBIMM  (popMamMu,  MNpEACTaBICHUS  3aKOHOMEPHOCTEH U
3aBHCHUMOCTEHl B BHUJE DPABEHCTB W HEPaBEHCTB. AjreOpa mpeiaract
3¢ (deKTUBHBIE UHCTPYMEHTHI Ui PELICHUS MPAKTUYECKUX U €CTECTBEHHO-
HaYYHBIX 3aJa4, HArJISIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak S3bIKa
HaYyKHU.

ConepxarenpHo-MeToauYecKas JTUHUS «DYHKIUU U Tpa(hHUKU» TECHO
NEepeIIeTaeTCs ¢ IPYTUMH JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-
TO CMBICJE 3aJa€T IOCJIEI0BATEIbHOCTh U3yUYEHUs Marepuana. M3yueHnue
CTENEHHOM, IOKa3aTeJIbHOM, JIOTapu(MUUYECKOW M TPUTOHOMETPUYECKHUX
(GyHKUMNA, UX CBOMCTB U rpaMKOB, UCIOIb30BaHNUE (DYHKIIMM 17151 pelIeHUs
3a/1a4 U3 JPYTrux y4eOHbIX MNPEIMETOB U PEaIbHOM >KM3HU TECHO CBS3aHO



KaK ¢ MaTeMaTUYeCKUM aHaJIM30M, TaK U C pEHIeHHEeM YpaBHEHUU H
HepaBeHCTB. [Ipu »TomM OoJbllloe BHMMaHUE YyAenseTcs (POpMHUPOBAHUIO
YMEHUS BBIpOXaTh (POPMyTaMH 3aBHCHMOCTH MEXKIY Pa3IMYHBIMU
BEJTMYMHAMH, UCCIE0BATh MOJyYEHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan 3TOUW COAEPKATEILHON JIMHUUA HAIIEJIEH HA PA3BUTHE YMEHUU U
HABBIKOB, TMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXIY BEJIWYMHAMH B
paznuuHOi (Qopme: aHaTUTUYECKOoM, rpaduueckoil u crnoBecHou. Ero
U3YYCHUE CIOCOOCTBYET PA3BUTHIO aAJITOPUTMHUYECKOTO MBINIJICHUS,
CITOCOOHOCTH K 0000IIEHNUIO M KOHKPETU3AIMH, UCII0JIb30BAHHUIO aHAJIOTHi.
ConepxarenbHas nauHuA «Havyama MaremaTHyeckoro aHainza
MO3BOJIET CYILECTBEHHO PACIHIMPUTH KPYTI KaK MaTEMaTHUYECKUX, TaK U
MPUKIIAJIHBIX 33]1a4, JOCTYMHBIX 00yYaroIIUMCSI, TaK KaK Y HUX MOSIBISIETCS
BO3MOXHOCTh CTPOUTh TPaQUKUA CIOXKHBIX (YHKIUNA, OMPENesTh HX
HAauOOJBIINE W HAWMEHbIIIWE 3HAYCHHS, BBIUMUCIATH IUIOMAAU (QUryp u
00BEMBI TEJI, HAXOIUTh CKOPOCTH M YCKOpPEHHUs mpolieccoB. JlaHHas
cojiepKaTelibHasi JIMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTU TOCTPOCHUS
MaTeMaTUYeCKUX MOJIEJIE pealbHbIX CHUTyallui, MO3BOJSAET HAXOJIUTh
HaWJIydlllee pEIIeHUE B NPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHX, 3aJayaXx. 3HAKOMCTBO C OCHOBaMH MAaTe€MaTHYECKOTO
aHaju3a CrocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, POPMaATHLHO-TIOTHYECKOTO
U KpEaTUBHOIO MBINUICHUS, (OPMUPOBAHUIO YMEHHUI pacro3HaBaTh
NpOSIBJIEHUSI 3aKOHOB MAaTeMaTUKM B HayKe, TEXHUKE U HCKYCCTBE.
OO0yuaromiyecs y3HalOT O BBIJIAIOIIUXCS pe3yJIbTaTax, MOJTYyYECHHBIX B XO€
Pa3BUTHUS MAaTEMATUKU KaK HAyKd, U 00 UX aBTOpax.
ConepxaTenbHO-METOANYECKasT JUHUA «MHOXeCTBa H  JIOTHUKa»
BKJIFOYAET B CEOs DJIEMEHTHI TEOPUU MHOXKECTB U MATEMATHUYECKOU JIOTHKH.
TeopeTUKO-MHOKECTBEHHBIE TPEJICTABICHUSI IPOHU3BIBAIOT BECh KYpC
IIKOJIbHOW MaTeMaTHUKU M TpeajiaraloT Hanlojiee YHUBEPCAIbHBIN S3BIK,
OOBEIUHSIOMNN BCE pa3feiabl MaTeMaTUKH W €€ TPWIOKECHHUM, OHHU
CBSI3BIBAIOT pPa3HbIE MATEMAaTUYECKUE NUCIUIUIMHBI U WX MPUIIOKEHUS B
enquHOe T1enoe. [lodToMy BaXHO JaTh BO3MOXKHOCTH OOYYArOIIEMYCS
MOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTEMAaTUKH U
UCIIONb30BaTh €ro [JIsl BBIPAKEHUS CBOMX MbICHEH. [[pyruM BaKHBIM
MPU3HAKOM MaTEMAaTHKU KaK HAyKW CJIeAyeT NMPU3HATh CBOMCTBEHHYIO €M
CTPOrocTh OOOCHOBaHUW U CIIEIOBAHUE OMNPEACAEHHBIM IpaBUiaM



MOCTPOCHUS J1I0KA3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTAaMH MaTeMaTHYECKOU
JIOTUKHU CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS 00y4arommmxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCYXKICHUS HA OCHOBE JIOTUYECKHUX MPABUI,
dbopMHUpYET HABBIKA KPUTUYECKOTO MBIIILICHUS.

B yuebHomMm kypce «Anrebpa v Hayajga MaTeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPbHIC
NpU3BaHbl  CIIOCOOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB  TMOCTPOEHUS
MOJIETIC PEaJbHbIX CUTYallMi, UCCIEAOBAHUS ITUX MOJEJIEN C MOMOIIBIO
anmapara aireOpbl W MaTEMaTUYECKOro aHaiu3a, WHTEPIpeTaIuu
MOJIYYCHHBIX pe3yibTaToB. Takue 3agaHusi BIUIETEHbl B KaXIbId U3
pa3ziesioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTeprall y4eOHOro Kypca IIUPOKO
UCIIONB3YETCS ISl PEIeHUsl MPUKIIAIHbIX 3a1ad. [Ipu penieHnn peanbHbIX
NPAKTUYECKUX 3a7a4 OO0ydwaroluecs pa3BHBAIOT HAOIIOAATEIBHOCTD,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJoTHuI0, 0000IIaTh U KOHKPETU3UPOBATH MpooOsiemMy. [ledaTenbHOCTh Mo
(GbOpMUPOBAHUIO HABBIKOB PEIICHUSI MPUKIAAHBIX 3a/lad OPraHU3yeTCs B
mpolecce M3Y4YeHUs BCEX TeM YueOHoro kypca «Anredpa u Hadana
MaTeMaTUYECKOr0 aHAIN3ay.

Ha uzydenue yueOHOro Kypca «Anredpa u Hauajga MaTeMaTH4eCKOro
aHanu3a» orBojautcs 272 yaca: B 10 kiacce — 136 yacoB (4 4yaca B HEJIEIIO)
B 11 kmacce — 136 yacoB (4 yaca B HEJIETIO).



COLEPKAHUE OBYUEHUASA
10 KIIACC

Yucsia v BbIYMCJIEHUS

Pammonansubie uyncna. OOBIKHOBEHHBIE W JICCSITHYHBIE JpOOH,
IPOLIEHTHI, OECKOHEUHbIe Teproaudeckue apoou. [Ipumenenue npodeit u
MPOLEHTOB Ui PEUICHUS MPUKIAJAHBIX 3a7ad W3 Pa3IMYHbIX OTpacien
3HAHUM U PEANbHOM )KU3HH.

JlelicTBUTENbHBIE Ynca. PalmoHanbHble W UPpPALIMOHATIBHBIE YHCIIA.
ApudmMernueckre omnepanuu ¢ JACHCTBUTEIBHBIMH YHUCIaMH. MoOAyib
NENUCTBUTEIBLHOTO 4yucia U ero coiicTBa. [IpuOmmkE€HHbIE BBIUMCICHUS,
MpaBujia OKPYIJIEHUS, MPUKHUAKA U OLICHKA PE3yJbTaTa BIYMCICHUH.

Crenenp ¢ nensiM nokasareneM. bunom Herotona. Mcnosb3oBanue
noaxonasmed (GopMbl 3amucH  JEHCTBUTETBHBIX YHCENT I PEIICHUS
NPAKTUYECKUX 33/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp ¢ pallMOHAJIBHBIM TOKA3aTEIEM U €€ CBOMCTBA, CTEIEHb C
JICUCTBUTCIILHBIM IOKA3aTEIEM.

Jlorapudpm  umcma. CpoiictBa  jorapudma. JlecaTuuHpie U
HaTypaJbHbIC JIOTapU(MBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO AapryMeEHTa.
ApPKCHHYC, apKKOCUHYC U APKTAHT€HC YUCIIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXAECTBEHHBIE MPEe0Opa3oBaHusi. Y paBHEHUE, KOPECHb
ypaBHEHMs. PaBHOCWIIBHBIE  YpaBHEHUS U  YPAaBHEHUS-CIIEICTBHUS.
HepaBeHcTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJIBl PEIICHUSI LENbIX U JIPOOHO-pAlMOHATBHBIX
YPaBHEHUM M HEPABEHCTB. MHOrOWIEHBI OT OAHOM NEpeMEHHOU. [lenenue
MHOIO4IEHa Ha MHOTOYIEH C OocTarkoM. Teopema be3dy. MHorounens ¢
uensiMu ko duimentamu. Teopema Buera.

[IpeoOpa3zoBaHusi YUCIOBBIX BBIPAKEHHM, COACPXKAIIMX CTEIEHH U
KOpPHH.

HUppanuonansubie  ypaBHeHUS. (OCHOBHBIE METOJbl  PEILICHHS
UPpAIMOHATBHBIX YPAaBHEHUM.



[TokazarenbHble  ypaBHeHUA. (OCHOBHBIE  METOJABI  PEIICHUA
NIOKA3aTEIbHbIX YPABHEHU.

[IpeoOpazoBanme BeIpaKEHUH, COAEPIKAIUX JIOTapU(DMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METOABl PELICHUS
Jorapu(pMUYECKUX YpaBHEHH.

OcHoBHbIe  TpuronoMmerpuueckue Gopmynsl. [IpeodpazoBanue
TPUTOHOMETPUYECKUX  BBIPAKECHUN. Permenue  TpUrOHOMETPUYECKHUX
YPaBHEHHUM.

Pemienne cucrem JMHEWHBIX ypaBHEHMM. Marpuua CHUCTEMBbI
JIMHEWHBIX ypaBHEHU. ONpeAeIUTENb MATPULBI 2X2, €r0 TEOMETPUUECKHIA
CMBICI W  CBOMCTBA, BBIUMCIECHHE €r0 3HAYECHUS, [PUMEHEHHE
ONPENEIIUTENA Ul PEUICHUS CHCTEMBI JIMHEMHBIX ypaBHEHMU. Pemenne
OPUKJIAJAHBIX 337a4 C TOMOUIBIO CHUCTEMbI JIMHEWHBIX YpaBHEHUM.
HccnenoBanne MOCTPOEHHOM MOJAEIM C  MOMOIIBKD  MaTpUll H
OIPEICITUTEIICH.

[Toctpoenne MaTeMaTHYECKUX MOJEIEH pPEaJbHOW CUTyaluu C
MIOMOIIBKD YPAaBHEHUM W HEPABEHCTB. lIpuMeHeHne ypaBHEHUU WU
HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKHMX 3aJad W 3a7a4 U3 Pa3IudHbIX
obJiacTeil HayKu U peaabHOMN KU3HHU.

DYyHKIUY U TPaPUKU

®yHK1us, crocoObl 3a1annd pyHKIMU. B3auMHo 0OpaTHble (yHKIMH
Komnozunus GyHKIHA. I'padux byHKIINN. DneMeHTapHbIe
npeobpazoBanus rpauKoB QyHKIIHA.

O6nactp ompeneneHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymnm
¢ynkuuu. [IpomMexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH
[lepuognueckne ¢yHkuuu. [IpoMEeXKyTKH MOHOTOHHOCTH  (YHKITHH.
MakcumMymbl W MUHUMYMbl QyHKiuM. HawuGomnbiniee u HauMmeHbliee
3HauYeHUs (PYHKIUU HA TPOMEKYTKE.

Jluneitnasi,  KBajpaTuyHas W JAPOOHO-IMHEHHaAs  (QyHKIUU.
DneMeHTapHOEe UCCIeAOBaHUE U MOCTPOCHHUE UX TPa(UKOB.

CrenenHass (pyHKUIMS C HaTypalbHBIM M II€NIbIM TOKa3zareneMm. Eé
cBoiictBa u rpaduk. CBoiicTBa U rpaduK KOpHA N-OM CTENEHU Kak
GbyHKIMHU 00paTHOM CTENEHH C HATYPaJIbHBIM MTOKa3aTelIeM.

[TokazarenbHast u jorapupmuyeckas (QYHKIUH, KX CBOMCTBA H
rpaduku. Mcnonb3zoBanue rpadukoB GyHKLUMMA 151 peIIEHUs] YPABHEHUH.



Tpuronomerpuueckas OKPYXHOCTb, ONpENIEIICHHE
TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMeHTa.

@OyHKIMOHAJIBHBIE 3aBUCHUMOCTH B PEATBHBIX MPOLIECCAX U SIBIICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMs  IOCJIEIOBATEIHLHOCTEH.
Meton MareMaTU4ecKOM WHAYKIUU. MOHOTOHHBIE W OTrpaHUYEHHBIC
MOCJIEIOBATENBLHOCTH.  McTOpUsiT ~ BO3HMKHOBEHHS  MAaTEMATHYECKOTO
aHaIM3a KaK aHaiIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass U TeoMeTpUYecKas Mporpeccud. beckoHeuHO
yObIBaroimiasi  reomerpuueckas  mnporpeccus. CymMma — O€CKOHEYHO
yOBIBAOIIEH r€OMETPUIECKON [IPOIPECCUH. JInnenHbIN u
DKCIOHEHIMAaNbHbIM pocT. Yucio e. dopmylsia CI0XKHBIX MPOLEHTOB.
Hcnonp30oBaHue Nporpeccuu Juisl PEMIEHUs] peajbHbIX 3a/1ad MPUKIAJTHOTO
xapakrepa.

HemnpepoiBHble (QyHKUMM W UX cBoicTBa. TOYKM pasphbiBa.
AcumntoTtel TpadukoB ¢yHkiuid. CBoicTBa (yHKIHMA HEMPEPHIBHBIX HA
oTpe3ke. Meroa uHTepBalOB Il pElIeHUs HepaBeHCTB. [IpumeHeHue
CBOMCTB HEMPEPHIBHBIX PYHKIUHN JJI pEIICHUS 3a/1a4.

[lepBass u BrOopas mpousBoAHble (QyHKUMU. OmnpeneneHue,
F€OMETPUYECKUA M  (QU3NYECKH CMBICT TPOU3BOJHON. YpaBHEHHUE
KacaTtenbHOU K TpaduKy GyHKIINH.

[IpousBognbie 3neMeHTapHbIX (QyHKIMNA. [Ipom3BogHas CyMMBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHoxkecTBa M JIOTHUKA

MHOKECTBO, oOINepanyMd HaJ MHOXKECTBAMM M HMX CBOWCTBA.
Huarpammbl Oiinepa—Benna. [IpuMeHeHuE TEOPETUKO-MHOKECTBEHHOTO
amnrapara JJisi ONMCaHMs PeaJbHbIX MPOLECCOB U SIBJCHUW, IPU PEUICHUU
3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTA,
CJIEJCTBUE, NOKA3ATEINbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucja v BLIYUCJICHUSA



Harypanehbie u nensie yncna. [IpuMeHeHnE TPU3HAKOB AEIUMOCTHU
HEJIbIX 4Yuces, HauOosbluil oOwmui nenutens (ganee — HOJ) u
HauMeHblee obmiee kpatHoe (manee  HOK), ocratkoB mo momydto,
anroputMa EBkiuaa 1uist peleHus 3a1a4 B LEJIbIX YUCIaXx.

Kommnekcusle uwucna. AunreOpanueckas W TPUTOHOMETpUYECKAsS
GopMbl 3amyUcH KOMIUIEKCHOrO 4Yucia. Apu(METHYEeCKHE OIepanuu C
KOMIUIEKCHBIMU ~ 4yMClIaMH. M300pakeHue KOMIUIEKCHBIX 4YHCEl Ha
KOOpAMHATHOM I1ockocTu. @opmyna Myaspa. KopHu n-oii creneHu us
KOMILUIEKCHOTO 4uncia. [IpuMeHeHne KOMIUIEKCHBIX YMCEN Il PEUICHUs
(bU3HYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTbh YPaBHEHHUI M HEPAaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCWIIBHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKOW  OKpPYKHOCTU. PellleHne TpUTrOHOMETPUUYECKUX
HEPABEHCTB.

OcCHOBHbBIE METOABl pPEUICHHs MOKa3aTeIbHBIX U JIOrapu(pMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbBI  pEHIEHHUs CHCTEM M  COBOKYIHOCTEMN
palMOHANIBHBIX, MPPALMOHAIBHBIX, MOKA3aTEeIbHbIX U JIOrapH(PMUYECKUX
YPaBHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM UM HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pa3IMyHbIX o0JacTeil Hayku U
peanbHOM KU3HU, UHTEPIIPETALUS TTOJYYEHHBIX PE3YJIbTaTOB.

DOyHKUUHN U TpaduKu

I'paduk xommoszutuu ¢pyHknuit. ['eomeTpudeckue oOpas3pl ypaBHEHUH
Y HEPABEHCTB HAa KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckne meTompl pemieHWss YpPaBHCHWA ¥ HEPAaBEHCTB.
I'padnueckue MeToabl peleHus 3a7a4 ¢ HapaMeTpaMu.

Ucnonb3oBanue rpadukoB GyHKIMHN 1Sl UCCIEIOBaHUS TPOLIECCOB U
3aBUCHUMOCTEN, KOTOpPBIE BO3HMKAIOT NPH PELICHUH 3a7ady W3 JAPYTrux
y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.



Hauvana MaTeMaTH4eCKOro aHajaimn3a

[IpumeHeHrne TpPOM3BOJHOM K  HUCCIENOBaHUIO (PYHKOUH Ha
MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxaeHune  HamOoapmiero u
HAWMEHBIIIEr0 3HAYCHUI HEeTPEPHIBHON (DYHKIIMHM HAa OTPE3KE.

[IprmeHeHne TPOU3BOJHOM NJIsi HAXOXKJICHHS HAWIYYIIETO PEIICHUS
B MNPUKIAAHBIX 3a7adyax, MJs OINPENEIEHUs CKOPOCTH M YCKOPEHUS
npoiiecca, 3aJJaHHOr0 (OPMYJION U TPAPUKOM.

[lepBoobOpaznas, OCHOBHOE CBOMCTBO MepBOOOPA3HBIX.
[TepBooOpasnbie  anmeMmeHTapHbIX  (yHknuil. [lpaBuna  HaxoXaeHUS
NepBOOOpa3HBIX.

HNurerpan. l'eomerpuyeckuii CMbICI HHTErpana. Beluncienue
ompenenéHHoro uHTEerpaa mo ¢popmyie Heiorona-Jleibuura.

[IpumeneHne uHTErpaa s HaXOXKACHUS TUIOIMACH TUIOCKUX QUryp
1 00bEMOB F€OMETPUUECKUX TEJL.

[Tpumepsl pereHnit b depeHnnanbHbIX YpaBHEHUM.
MareMaTtnyeckoe MOJEIMPOBAHUE PEATBbHBIX IPOLIECCOB C IMOMOIIBIO
muddepeHnnanbHbIX ypaBHEHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHET'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAAHCKONM MO3UIUU OOY4YaIOIIErocss Kak
aKTUBHOTO U  OTBETCTBEHHOTO  WIE€HAa  POCCHIMCKOro  OOIIecTBa,
NPEACTaBICHUE O MaTeMaTHYECKUX OCHOBaX  (yHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHM, NpOUEAYp TpakIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI U IPYrO€), YMEHHUE B3aUMOECHCTBOBAThH C COLUATbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKIHUSIMU U Ha3HAUCHUEM,;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh  POCCUICKON  TIPaKJAHCKOW  HJACHTUYHOCTH,
YBAKEHHUS K TMPOUNUIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH,
LHEHHOCTHOE OTHOILIEHHWE K JIOCTH)KEHHSIM POCCHUHMCKHUX MAaTEMAaTHKOB U
POCCHIICKOI MaTeEMaTUUECKOM IIKOJIbI, UCIIOIb30BAHUE ITUX TOCTHIKEHUH B
JIPYTUX HayKax, TEXHOJOTHUAX, cPepax IKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHue Ty XOBHBIX LEHHOCTEN POCCUHCKOTO HapoJa,
c(OpMUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMSI, 3THYECKOTO MOBEIACHUS,
CBSI3aHHOTO C TMPAaKTUYECKUM MPUMEHEHUEM JOCTUKEHUU HAyKU U
NEATENBHOCTBI0 YYEHOIO0, OCO3HAHHWE JIMYHOTO BKJIAaJa B ITOCTPOEHUE
YCTOMYMBOTO OyayIIero;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  JCTETHKY
MaTEMaTUYECKUX  3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peUIeHUH,
pacCy X IeHuld, BOCHPUMMYUBOCTb K  MaTEMaTUYECKUM  aCHEKTam
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B
UHTEpecax 3J0poBOro M Oe3omacHOro o0Opasza KHU3HH, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 37I0POBBIO (370pOBOE MUTaHUE, COATIAaHCUPOBAHHBIM
pPeXUM 3aHATUW H OTAbIXa, peryisipHas Qusnueckas aKTHUBHOCTB),



¢u3nuecKkoe  COBEpPILICHCTBOBAaHWE  MPU  3AHATUAX  CIOPTUBHO-
03JI0POBUTENBHOMN AEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHUE LIEHHOCTHU TPYAOIIOOMs, UHTEpEC K
pa3iauuHbM  cepaM NpoeCcCHOHATBHOW JESATENBHOCTH, CBA3aHHBIM C
MaTeMaTUKOW M €€ IPUIIOKEHUSIMHM, YMEHHUE COBEpLIATh OCO3HAHHBIN
BBIOOp Oynyuieil mpodeccuu U peannu3oBbIBATh COOCTBEHHBIE KM3HEHHBIE
IUTaHbl, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHMYECKOMY OOpa30BaHHIO U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B  PCIICHHH  IPAKTHYECKUX  3aJad  MaTeMaTU4YeCKOH
HaIIPaBJICHHOCTH;

7) IK0JIOrH4eCKOro BOCIMTAHMS

c(OPMUPOBAHHOCTH 3KOJOTUUYECKON KYJIbTYpPbl, IOHUMAHUE BIMSHUS
COLIMAIBHO-DKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHUE IMPUPOJHON H
COLIMAJIBHOM CpeJibl, OCO3HAHUE TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX
npoOieM, OpHEeHTalMsl Ha NPUMEHEHHE MaTeMaTUYeCKHX 3HAHMM IS
pemieHuss 3agad B 00OJacTH OKpYy)KawolIed cpefpl, IJIaHUPOBAaHUE
IIOCTYIIKOB M OLICHKM HX BO3MOJKHBIX IIOCJIEICTBUM IUI1 OKpY Karolleu

Cpelbl;
8) HeHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH M OOIIECTBEHHOW TPAKTHKH,
MOHMMAaHWE MaTEeMaTHUYeCKOM HaykKh Kak cdepbl  4eIOBEUYECKOU
NEATENIbHOCTH, JTAaloB €€ pa3BUTUS W 3HAYUMOCTU [UJIl  Pa3BUTHS
UMABUJIM3ALAM, OBJIAJICHUE S3BIKOM MaTEMAaTUKU M MaTeMaTU4YECKOU
KYJIbTYpOH KaK CPEACTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIIEOBATEIbCKYIO JEATEIbHOCTh WHIMWBUIYaJbHO U B

rpymre.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBIABISATH WU XapakTEpPU30BaTh  CYUIECTBEHHBICE  ITPU3HAKHU
MaTEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUH MEXIy MOHITHSIMHU,
dbopMyIUpOBaTh OMPEACIICHUS TMOHSITHH, YCTaHABJIMBATh CYIIECTBEHHBIN



OpU3HaK Kiaccu(UKaluu, OCHOBAaHMUS JUisi OOOOIIEHHUS U CpaBHEHUS,
KPUTEPHUH MPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTH H MPEOOPa30BBIBATH CYKICHHUS:
yTBEpAUTENIbHbIE M OTpULIATENIbHbIE, €IWHUYHbIEC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBJISITh  MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M H
OpoTUBOpeUMss B (aKTaxX, JAHHBIX, HAOITIOJEHUSAX U YTBEPKICHUSAX,
npeajgaraTb KpUTEPUHN JUIs BBISIBICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEYUIA;

JIeJ1aTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JE€AYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

IPOBOJUTh  CAMOCTOSITENIBHO  JOKA3aTeNbCTBA  MaTeMaTHYECKUX
YTBEPKJIECHUN (TIpsIMbIE U OT MPOTHUBHOTO), BBICTPAUBATh APTYMEHTALMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY’KIICHUSI U BBIBOJIBI;

BBIOMpATh CIIOCOO perieHus yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pEIICHUs, BBHIOMpaATh HamOoJiee MNOAXOAAIMMI C Yy4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HMHCTPYMEHT
no3HaHusA, (GOPMYJIUPOBATH BOIPOCH], (QPUKCUPYIOUIUE TMPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBaTh MCKOMOE W JAaHHOE, (pOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

OPOBOJUTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  3KCIEPUMEHT,
UCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOIro
0o0BbEKTa, SBJIEHUSA, NPOLIECCA, BBIABICHUIO 3aBUCUMOCTEN  MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITeIbHO  (popMysIupoBaTh O0O0OOIMICHWS W  BBIBOJBI  IIO
pe3ysibTaTaM IPOBENEHHOTO HAOJIIOEHUS, HCCIEN0BaHUs, OLCHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOLIECCA, A TAKKE BbIABUTATh
IPEAINOIO0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBIBISITh J1e(pULUTEl MH(OpPMALMK, IaHHBIX, HEOOXOIUMBIX I
OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a/1a4u;



BbIOMpAaTh HMH(POPMALIMIO W3 HMCTOYHUKOB PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUIOB U (JOPM IpEICTaBICHHUS;

CTPYKTYypUpOBaTh HH(OpPMALMIO, NPEACTABIATh €€ B Pa3IUYHbIX
(dopMax, WILTIOCTPUPOBATH TpaPpUUECKH;

OLICHUBATh  HAAE&XHOCTb  MHGPOpPMAIMM 1O  CaMOCTOSTEIBHO
c(hOpMyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe TeliCTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMH U IHEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHS B YCTHBIX U NMUCHBMEHHBIX TEKCTaxX, JAaBaTh MOSCHEHUS IO
XOJly pelieHus 3aa4i, KOMMEHTHUPOBATh MOJyYE€HHBIN PE3ysIbTaT;

B XOJIe¢ OOCYXJEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY 0OCYXaaeMoit
TEeMBI, TPOOJIEMBI, PEIIacMOM 3aJjauu, BHICKA3bIBATh HMJICH, HAIICIICHHBIC HA
MOMCK PEIICHMS, COIMOCTABIATh CBOM CYXICHHUSI C CYXXICHHUSIMH APYTHUX
YYaCTHUKOB JIHaJiora, OOHApY>KHBaTh pa3jiiuvMe U CXOJCTBO IO3UIIMH, B
KOppeKTHOU (popMe popMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh  pPE3yJbTaThl  PEIICHUS  3a7adyd, JKCICPUMEHTA,
HCCIIEIOBAHUSI, IIPOSKTa, CAMOCTOSTEILHO BEIOMPATh (hOPMAT BBHICTYILICHUS
¢ y4€TOoM 3aj7a4 Mpe3eHTAIMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1elCTBUSA

Camoopranusanus:

COCTABJISITh IUIAH, aJTOPUTM PEIICHHS 3a7add, BBIOUPATH CIOCOO
peIIeHHs ¢ YIETOM UMEIONUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YUETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb, IMOMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HAaBBIKAMHU ITO3HABATCIIBHONW pe(IeKCUHM KaK OCO3HAHHS
COBEPIIIACMBIX JCHCTBUN M MBICIUTEIBHBIX IMPOIECCOB, UX PE3yJbTATOB,
BIAJCTh CIOCOOAMHM  CaMOINPOBEPKH, CAaMOKOHTPOJISI TIpolecca |
pe3yibTaTa penieHus MaTeMaTUYeCKOn 3a/1auu;



NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPU PCIICHUH
3aJladyi, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAMICHHBIX ONTMOOK, BHISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJibTaTa IEJIN M YCIOBUSM, OOBACHSTH
NPUYUHBI JTOCTIOKEHUS WM HEJIOCTHIKCHHUS PE3yNbTaTOB JESATEIBHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

NOHUMAaTh MW  HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHIMBUyaIbHON pabOoThl MPU PElICHUU YUEOHBIX 3a/1a4, MPUHUMATD 1ENb
COBMECTHOH JEATENhbHOCTH, IUTAHUPOBATh OPraHU3aldi0 COBMECTHOM
paboThI, pacpeaeNsTh BUIBI padoOT, JOTOBApPUBATHCS, OOCYKAATh MPOIECC
U pe3yabTaT padoThl, 00001IaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYk)IeHUS, 0OMEH
MHEHHH, «MO3TOBBIE IITYPMBD» U WHBIC), BRITIOIHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JICWCTBHS C JPYTMMH YiICHAMHW KOMAaHJFbI,
OIICHMBATh KAauyeCTBO CBOCTO BKJIAJa B OOIIMH TPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHS.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 ki1acce 00ydaromuiics OTYYUT CIETYIOIINE
npeAMETHbIE Ppe3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbI
y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHAIN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJHO  OMEpUPOBATh  MOHSATUSMU:  PAMOHATIBLHOE  YHCIIO,
OeckOoHeUHasi eproudeckas ApoOb, MPOLEHTHI, UPPALUOHATBHOE YHCIIO,
MHOJKECTBA  pPAIMOHAIIBHBIX W JICMCTBUTEIBHBIX  YHCEN, MOIYJb
JICMCTBUTEIILHOT'O YMCIIA;

NPUMEHSTh IPOOU W MPOIICHTHI ISl PEIISHUs MPUKIATHBIX 3a/1a4 U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

OPUMEHATh NPUOIOKEHHBIE BBIUMUCIEHUS, MpPaBUIIa OKPYIJICHHS,
MPUKUJKY U OLIEHKY pE3yJIbTaTa BEIYUCICHHUI;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTEIICHb C IEJBIM IOKa3aTelIeM,
UCIOJIb30BATh MOAXOJSIIYI0 (OPMY 3aMMKMCH JEUCTBUTEIBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3324 U IIPEACTaBICHUS IaHHbBIX;



CBOOOJHO  OMNEpPUPOBATH TMOHATHEM: apU(PMETHUECKUH KOpPEHb
HaTypaJbHOU CTEIICHU;

CBOOOJHO OMEpUPOBATh TMOHSATHEM: CTENEHb C PalUOHAIBHBIM
II0Ka3aTeseM;

CBOOO/HO ONEpPUPOBAThH MOHATUAMMU: JIOrapu(M Yuciia, JeCITUUHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CBOOOJHO ONEPUPOBATh MOHATHUAMH: CHUHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIIOBOI'O apryMEHTa;

OIIEPUPOBATh IMOHATUAMM: APKCUHYC, APKKOCUHYC M apKTAHIEHC
YUCJI0BOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMEpUPOBaTh MOHATHSAMH: TOXAECTBO, YypaBHEHHUE,
HEPAaBEHCTBO, pPAaBHOCWIBHBIC YpPAaBHEHHS W  YPaBHEHUA-CIECACTBHS,
PaBHOCWIbHBIE HEPABEHCTBA,;

OPUMEHSTh Pa3IMYHbIE METOJIbl PEIICHUS PallMOHATIBHBIX U JIPOOHO-
PAlMOHAIIBHBIX YPAaBHEHUM, IPUMEHATh METOJ MHTEPBAJIOB JUISl PELICHMS
HEPABEHCTB;

CBOOOZIHO  ONEpUPOBATh IMOHATUSMHU: MHOTOWIEH OT  OJHOU
NEPEMEHHOM, MHOTOWIEH C LIeJIbIMU KO3 (PULIMEeHTaMU, KOPHU MHOTOUJIEHA
IPUMEHSTh JEJIEHUE MHOTOYIEHA HAa MHOTOYIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera qis pemenus 3aaad;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CHCTEMa JIMHEWHBIX YpaBHEHUM,
MaTpula, ONPENEIUTENb MAaTPULBl 2 X 2 M €ro reOMETPUYECKUI CMBICI,
UCIIOJIB30BaTh CBOMCTBA omnpenenuTens 2 X 2 Ui BBIYMCICHHSA €ro
3HAYEHUS, NPUMEHATH ONPEACIIUTENN ISl PEUIEHUS CUCTEMbI JIMHEHHBIX
YPaBHEHHMM, MOJEIMPOBATh PEAJbHBIE CUTyalMd C IOMOIIBIO CHCTEMBI
JIMHEVHBIX YPaBHEHHMH, UCCJIEA0BATh NOCTPOEHHBIE MOJEIHA C IMOMOIIBIO
MaTpULl U ONIPEACIIUTENEN, UHTEPIPETUPOBATH IIOJIYYEHHBIN PE3yIIbTaT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUN C KOPHSIMH AJis MpeoOpa3oBaHUs
BBIPAKEHU;

BBIMOJHATh MPEOO0pa30BaHUs YHMCIOBBIX BBIPAKEHUH, COAEpKAIIUX
CTEIICHU C PAllMOHAJIBHBIM I10KA3aTeNIEM;

UCIOJb30BaTh  CBOMCTBa  JIorapupMOB Al MpeoOpa3oBaHUsA
J0Trapu(pMUYECKUX BBIPAKEHUN;



cBOOOTHO OTIepUPOBATH TOHSITHSIMH: UppanroHaIbHbIC,
MOKa3aTeNbHbBIE U JIOTApU(PMUIECKUE YPABHEHHS, HAXOAUTD UX PEIICHUS C
MIOMOIIIbIO PABHOCHIIBHBIX MEPEXO0I0B I OCYIIECTBIISAA IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYECKHME  (popMynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BhIPAKEHUM;

cBOOOHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
MPUMEHSITh HEOOXOAUMBIE (OPMYIBI [JII PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YpaBHEHUM;

MOJIENTUPOBATh PEaJbHbIE CUTYallMM HA S3bIKE aireOpbl, COCTABISTH
BBIPAKEHUSI, YPABHEHUS, HEPABEHCTBA O YCJIOBHIO 3aJa4M, UCCIEAOBAThH
MIOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arllapara anreopsbl.

DOyHKUMU U TpadUuKH:

CBOOOZIHO OINEpUPOBATh MOHATHSIMH: (QYHKIHS, CIOCOOBI 3adaHUs
GyHKIIMU, B3aUMHO OOpaTHbIC (YHKIIMH, KOMITO3UIU (PYHKIHH, rpaduk
(GYHKIIMKM,  BBITIONHATH  JJIEMEHTapHble mpeolOpa3oBaHUs  TpaduKOB
byHKIM;

CBOOOZHO OIEpPUPOBaTh MOHATHUSAMHU: OO0JACTh ONpEACNCHUs H
MHOXXECTBO  3HAaueHUW  GyHKUUHU, HYId  QYHKIUUA, [POMEKYTKH
3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEPHPOBATH MOHATHUSAMU: YETHBIC M HEUETHBIC (DYHKITHH,
nepuogndeckue  (PyHKIIMH, TMPOMEKYTKH MOHOTOHHOCTH  (DYHKITHH,
MaKCUMYMbl W MHUHUMYMbI (QYHKIIMH, HAWOOJbIIEE ¥ HAMMEHBIIEE
3HauYeHHUE (PYHKIIMU HA POMEKYTKE;

CBOOOJHO  OMEpPUPOBATH MOHSATUSAMU: CTENEHHAass (QYHKIUS C
HATYpaJIbHBIM M 1EJNbIM TIOKa3aTeneM, Tpaduk CTENeHHOW (GYHKIUH C
HATypaJdbHBIM W IEJBIM TOKa3zateneM, rpaduk KOPHS N-Oi CTETEeHH Kak
byHKIIMU 00paTHOM CTETIEHHN C HATYPAJIbHBIM MTOKa3aTelIeM;

ONepUpoOBaTh TMOHATUSAMM: JIMHEHHAs, KBajJpaTuyHass U JPOOHO-
AWHEWHas (QYHKIUW, BBITOTHATH JJIEMEHTApHOE WCCIEAOBaHUE W
NOCTPOEHUE UX IPAPHUKOB;

cBOOOIHO OTIEepUPOBATH MOHATUSMU: MOKa3aTeNIbHasI u
jorapudmMuyeckass QyHKIIUU, UX CBOWCTBA W rpadMKH, UCIOIH30BaATh HUX
rpaduKy JUIsl pelieHusl ypaBHEHU;



CBOOOJHO  ONEpUPOBATh  MOHATUSIMHU:  TPUTOHOMETpPUYECKAS
OKPY’KHOCTb, ONpPEIEJIEHUE TPUTOHOMETPUUYECKUX (PYHKIUH YHCIOBOrO
apryMeHTa;

UCTIOJb30BaTh Tpa@uKu (YHKIHUM JUIsl UCCIEOBaHUS IMPOLECCOB U
3aBUCHUMOCTEH IpU PEIICHUU 3aJa4d U3 APYTUX Y4eOHBIX NPEIMETOB U
peanbHOM  KM3HH, BbIpaXaTb (POpMyJIaMH  3aBUCUMOCTH  MEXAY
BEJIMYMHAMU;

Havayia MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO  ONEpUpOBaTh  MOHATUIAMHU:  apudMETHYECKas |
reoMeTpuyeckas nporpeccusi, OECKOHEYHO YObIBaroIias reoMeTpuuecKas
porpeccusi, JJUHEUHbIA U 3KCHOHEHIMAIBHBIA POCT, (POpMyIsa CIOXKHBIX
IPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

UCIIOJI30BaTh  IPOTPECCUM Ul PEUIEHUS  PEaJbHBIX  3a1ad
NPUKIJIATHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MOCIEIO0BATEIBHOCTD, CIIOCOOBI
3aJlaHdsd  TOCJIEOBATENIbHOCTE,  MOHOTOHHBIE W  OIPAaHUYEHHBIE
NOCJIEOBATEIBbHOCTH, OHMMAaTh OCHOBBI 3apOXJACHHUS MAaTeMaTH4YECKOIro
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

CBOOO/IHO ONEpPUPOBATH MOHITUSAMM: HETPEPHIBHBIE (PYHKIIMH, TOUKH
paspsbiBa rpaduka GyHKIHUHA, ACUMIITOTHI rpapuka QyHKINY;

CBOOOJHO OMNEpUpPOBaTh MOHATHEM: (YHKLUHS, HENpepbIBHAs Ha
OTpe3Ke, NMPUMEHATh CBOICTBA HEMPEPBIBHBIX (DYHKIMM A pelieHus
3ajady;

CBOOOJIHO ONEpUPOBATH MOHATHAMU: NEpBasi U BTOpasi MPOU3BOJIHBIC
(GyHKUMHU, KacaTelbHas K rpaduky QpyHKIUY;

BBIUHCIIATh MPOW3BOJHBIE CYMMBI, IPOHU3BEIEHUS, YAaCTHOIO H
KOMIO3UIMK JBYX (YHKIUI, 3HAThb MPOU3BOJHBIE 3JIEMEHTApPHBIX
byHKIMI;

UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NYECKUN CMBICT MPOU3BOIHOM
JUISL peleHus 3a/1ay.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO OINEpUPOBATh MOHATHSMH: MHOXECTBO, OIEpaluu Haj
MHO’KECTBaMU;



WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar sl OMUCAHUS
peanbHBIX MPOIIECCOB U SIBJIICHUM, TPU PEIICHUU 3a7a4 U3 APYrUX y4eOHbBIX
IPEIMETOB;

CBOOOJTHO  OMEPUPOBATH TMOHATUSIMH: OMNpEAeNieHHue, Teopema,
ypaBHEHHE-CIIEICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00BeKTa,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS U HEPABEHCTBA.

K koniry oOydenus B 11 kiacce oOy4aromuiicss MOTy4uT CIAEAYIONTUE
IpeAMETHBIE pEe3yJIbTaThl MO OTACJIBbHBIM TeMaM padodeil MporpaMmbl
y4eOHOTO Kypca «Anredpa u Havyajla MaTeMaTUYECKOTO aHaTTU3a:

Yucaa v BBIYUCTCHUA:

CBOOOJHO OMEpUPOBATh MOHATUSMU: HATYpaJbHOE U IIEJI0€ YHCIIO,
MHOKECTBA HATYypaJbHBIX M LEIbIX YHUCEN, HCIOIb30BaTh IPU3HAKHU
neaumoctu nenbix ynucen, HOJl u HOK HatypanbHbIX uncen Juisi pelieHus
3a/1a4, IPUMEHSTh anroputM EBknnaa;

CBOOOJ/IHO OINEpPUPOBATH MOHATHEM OCTAaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OTMEPHUPOBATH TOHATHIMHU: KOMIUIEKCHOE YHCIO W
MHOKECTBO KOMIUICKCHBIX YHCEJ, MPEACTABISITh KOMIUICKCHBIE 4YKCla B
anreOpanyeckoi M TPUTOHOMETPUYECKOW  ¢dopMe,  BBIMOJHSTH
apudMeTHYECKHE Olepaluy ¢ HUMU W H300pa)kaTb Ha KOOPJWHATHOU
IIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: UppalMOHAJIbHBIE,
MOKa3aTeNIbHbIE U JJorapupMUYECKHe HEPAaBEHCTBA, HAXOIUTh UX PEIICHHUS
C IMTOMOIIBO PABHOCUJIBHBIX MEPEXOJIOB;

OCYILIECTBIISATh OTOOP KOpPHEW NpPH PEHICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOOJTHO ONEPUPOBATH MOHSATUEM TPUTOHOMETPHUUECKOE
HEPAaBEHCTBO, MPUMEHATH HE0OXoauMble (OPMYJBI JJISI  PEIIeHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATHh TMOHATHUSMH: CHCTEMa W COBOKYITHOCTH
YPaBHEHUN U HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS,
HaXxOJWTh pPELICHHUS CHCTEMbl W COBOKYIHOCTEW palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX MW JIOTAapU(PMHUUYECKUX YpPABHEHUU W
HEPABEHCTB;



pemiatb ~ palUOHANIbHbIE,  HUPpPAIlMOHANIbHBIE,  IOKa3aTelIbHbIE,
Jorapu(pMUYECKUe U TPUTOHOMETPUYECKUE YpPAaBHEHHS M HEPABEHCTBA,
coJiepKalle MOIYJIM U IapaMeTphl;

OPUMEHATh Tpauueckue METOAbl Uil pElICHUs YpaBHEHUH W
HEPABEHCTB, a TAKXKE 3a/]a4 C IIapaMeTpaMu;

MOJIEJIMPOBAaTh PEANbHbIE CUTYallMM HA A3bIKE anreOpbl, COCTABISTH
BBIPAJKEHHUSI, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBHUIO 3a/1a4H,
UCCIIEZIOBATh MOCTPOEHHBIE MOJIETH C UCTIOJIb30BaHUEM ammapaTa ajireopsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUUHN U TPAaPUKU:

CTPOUTH IPaQUKNA KOMITO3UIIMU (PYHKIUN C TOMOILIBIO 3JIEMEHTAPHOTO
MCCIICJIOBAHMS U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH TeOMeTpUyYecKkue oOpa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIMH A MOJACIUPOBAHUA U HUCCIICJOBAHUS
peanbHBIX IPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHAJIM3A:

UCIIOJIb30BaTh MPOM3BOJHYIO [UIsl HCCIENOBaHUA (DYHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaxXOAWTh HaumOOJblllee W HAUMEHbIIEe 3HAYCHHUS (PYHKIUH
HEIPEPHIBHOM Ha OTPE3KE;

MCII0JIB30BAaTh ITPOU3BOAHYIO U HAXO0XKJACHNS HAWIYULIETO PEILICHMS
B NPHUKJIAJHBIX, B TOM YHUCJIE COLUUATbHO-3KOHOMUYECKUX, 3aJauax, s
OnpeaeeHus] CKOPOCTH M YCKOPEHHUS MPOLECCa, 3aJaHHOT0 (POopMyIION niu
rpadukom;

CBOOOIHO ONEPUPOBATh MOHATUSAMU: NIEPBOOOPA3HAs, ONPEAeIEHHBIN
UHTErpaj, HaxOJWUTh MEpPBOOOpa3HbIE dBJIEMEHTAapHBIX (QYHKUUNA U
BBIUMCIIATH UHTETpall 110 popmyse Hororona-JleiOuuua;

HaXOJWTh IUIOMIAAU TIOCKUX (GUTYp U OOBEMBI TEl C TMOMOIIBIO
UHTErpana;

UMETb IIPEACTABICHHE O MaTEMaTUYECKOM MOJEIUPOBAHUM Ha
npumepe coctaBiaeHus AuddepeHunanbHbIX ypaBHEHUH;



pemiatb  NPUKIAAHBIE  3aJayd, B TOM 4YHUCJIE COIMAIbHO-
SKOHOMHUYECKOTO u (du3rUecKoro Xapakrepa, CpeICcTBaMu
MaTEMaTUYECKOIO aHaJIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne KoaudecTBO 9acoB

HaumenoBanue pa3jaeiion

n/ KonTpoJbHble
U TeM IPOrpaMmbl Bcero

I padoTsbl

MHOXeCTBO

JIEHCTBUTEIIHLHBIX YHCEIL.

MHOTrO4JICHEI. 4 1
ParmonanbsHble ypaBHEHUS

1 HepaBeHCTBa. CUCTEMBI

JIMHEWHBIX YPaBHEHUH

OYHKIUH U TpadUKH.

CrenenHast GyHKIHS C 12 1
[EJIBIM ITOKa3aTelIeM

Apudmerndeckuii KOpeHb
N-OU CTEIECHH.

15 1
HppaunoHanbHbIe

ypaBHEHUS

[Toka3zarenbHas QyHKIHA.
IToka3aTenbHble ypaBHEHUS
Jlorapupmuueckas
byHKIHS. 18 1
Jlorapugmuueckue

IIpakTH4eckue
padoThI

duexkTpoHHbIe (HU(pOBBIEL)
o0pa3oBaTe/ibHbIE PeCYpPChI



ypaBHEHUS
Tpuronomerpuueckue
BBIPAXKECHUS 1 YPaBHEHUS
ITocnenoBaTeIbHOCTH U
Mporpeccuu
HemnpepbiBHbIe (QyHKITUH.
[TpousBogHas
[ToBTOpenwue, 06001IEeHNE,
cucTeMaTHu3aIus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

22

10

20

136

10



11 KNIACC

Ne
n/
n

HaumenoBanue pa3jieiion
H TeM MPOrpamMMbl

UccnenoBanue GpyHKImiA ¢
MMOMOUIBIO TPOU3BOIHOM

ITepBooOpasHas u
UHTETpal

['paduku
TPUTOHOMETPUUECKUX
GyHKIHA.
TpuronomeTrpuyeckue
HEpaBEHCTBA
HppauuroHanbeHEbIE,
MOKa3aTeNbHbBIE U
norapudmuyueckue
HEPaBEHCTBA

KommiekcHrle uncia

HartypanbHble U 1iernsle
quciaa

Cucremsl palrOHAIbHBIX,

HppalMOHAJIBbHBIX
IIOKa3aTCJIbHBIX 1

KoaunuecTBO 4acoB

Bcero

22

12

14

24

10

10

12

KoHTpoibHbIe
padoTbI

IIpakTHyeckne
padoThI

JuexkTpoHHbIe (HU(pOBbBIEL)
o0pa3oBaTe/bHbIE PeCypChl



JorapuGMHUIECKUX
ypaBHEHUU

3ara4yu ¢ napaMmeTpamMmu
[ToBTOpEeHmE, 0600IICHNE,
CUCTeMaTH3alHsl 3HAaHHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16

16

136

10






IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuyecTBO 4acoB
Ne

n/ Tema ypoka KonTposbHbie

Bcero
n padoTsbI

MHO0kecTBO, onepanuu Ha
MHOKECTBAMHU U UX CBOMCTBa

Huarpammsl Diinepa-Benna 1

[IpuMeHeHne TeopeTUKO-
MHOKECTBEHHOTO arnapara 1
JUTSL peUICHUS 33124

PannonaneHblie ynca.
OOBIKHOBEHHBIC U

JECSATHUYHBIE 1pOoOH, 1
MPOLICHTHI, OECKOHEUHBIE
MEPUOIUYECKHE TPOOH
PannonansHbIe ynca.
OOBIKHOBEHHBIC U

JECSTUYHBIE IpOoOH, 1
MPOLICHTHI, OECKOHEUHBIE
MEPUOIUUECKHE TPOOH

[Ipumenenue apooeii u 1

IIpakTH4eckue
padoTbI

Jlara
U3YYCHUS

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

MIPOIICHTOB JIJISl PEIICHUS
MPUKJIAIHBIX 3a7a4

[Tpumenenue apoOeii u
MPOLIEHTOB ISl PEIIEHUS
MIPUKJIIAJIHBIX 337124

JlelicTBUTENIbHBIEC YHUCIIA.
Panyonanbubeie u
MppalurOHaJbHbIC YHCIIa

ApudmeTnueckre onepanuu
C IeCTBUTEIHHBIMU YHUCIAMHU

Moynb AEHCTBUTEIBLHOTO
qycja ¥ €ro CBOMCTBA

[TpuGnuxEHHbBIE BEIYMCIICHUS,
IIpaBUjIa OKPYIJICHUS,
IIPUKHJKA U OLIEHKA
pe3yJibTaTa BBIYMCIICHUM

OCHOBHBIC METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHAIbHBIX YPABHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHUS
HENbIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB



14

15

16

17

18

19

20

OCHOBHI)Ie METOObI peHIeHI/IH
IEJIBIX ¥ IPOOHO-
paroHaIbHBIX YPABHCHHH 1
HEPaBCHCTB

MHoOrouwieHsl OT OJHON
nepemeHHou. Jlenenue
MHOTO4WIEHAa Ha MHOTOYJIEH C
octaTtkoM. Teopema bezy

MHorousieHbI ¢ neabIMA
koa¢p¢unmentamu. Teopema
Buera

Pemenue cucreM JMHENHBIX
YpaBHEHUI

Penrenue cucteM THHEHHBIX
YpaBHEHUU

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenenuTesnsb
MaTpHIIbl 2%X2, €ro
TEOMETPUUYECKHUIN CMBICT U
CBOICTBA; BEIYUCIECHHUE €T0
3HAYCHUS

Onpenenurens MaTpUITbl 2X2,

€ro FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI
CBOﬁCTBa; BBIYUCJICHUC €T'O



21

22

23

24

25

26

27

3HaA4YCHUA

[IpuMeHenue onpenenurens
JUISL pELLIEHUs] CUCTEMBI
JIMHEHHBIX YPABHEHUN

Pemenue npuknanHeIx 3a1a4
C IIOMOILBIO CUCTEMBI
JIMHEHHBIX YPABHEHUN

Pemenne npukinanHbeIX 3a1a4
C TIOMOILBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUHI

KonTtponwHast pabora:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWUHBIX ypaBHECHUI"

OyHKIHSI, CITOCOOBI 3aJaHUS
¢ynkun. Bzaumuo
oOpaTHbIe (PYHKIIHH.
Kommo3zwurus ¢hyHKimii
I'padux pynkuuu.
DnemMeHTapHbIe
npeoOpazoBaHus rpaduKoB
byHKIMA

OO6nacTp ornpeneneHus u
MHOXECTBO 3HaYCHUN



28

29

30

31

32

33

34

¢byuxun. Hynu ¢pyHkuuu.
[TpomMexxyTku 3HaK
HOCTOSIHCTBA

YETHbIe U HEUETHBIE
¢ynkun. [lepnoauueckue
byuxun. [IpomexyTku
MOHOTOHHOCTH (D)YHKIIUH

MakcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee n
HaUMCHbIIICE 3HAYCHUE
(YHKITUH Ha TIPOMEKYTKE
JIuHeinas, KBaipaTU4HAs U
IpoOHO-TMHEHHAas pyHKIH
DneMeHTapHOe UCCieI0BaHUE
U TIOCTpOeHUE TpauKOB ITUX
byHKIUI

DIIeMEeHTapHOE UCCIICIOBAHNE
Y TIOCTPOEHHUE TPAPUKOB ATHUX
byHKIMA

CreneHs C HeNbIM
nokaszaresieM. buHom
Hprotona

CreneHs C LeNbIM
rnokasaresieM. bunom



35

36

37

38

39

40

41

42

Hrrotona

CrenenHast GyHKLUSA C
HATYPaJbHBIM U LEJIbIM
nokasareseM. E€ cBolicTBa n
rpaduk

KonrtpomnbHas pabora:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa 1 rpapuk"

Apudmerrdeckuii KOpeHb
HATYpaJIbHOH CTEIEHU U €T0
CBOMCTBA

ApudmeTndeckuii KOpeHb
HaTypajJIbHOM CTEIEHU U €ro
CBONCTBa

[IpeoOpa3oBaHms YUCITOBBIX
BBIPAYXKEHHI, COJIEPIKALINX
CTETNEHU U KOPHHU
[IpeoOpazoBaHms YUCITOBBIX
BBIPAYKEHHI, COJIEPIKALLUX
CTEINEHU U KOPHU
[IpeoOpa3zoBaHMs YUCITOBBIX
BBIPXKEHMI, COAEpIKALIUX
CTENEHU U KOPHU

NppanuoHanbHbie



43

44

45

46

47

48

49

ypaBHeHUs. OCHOBHBIE
METO/IbI PeIIeHUs
UPpALMOHATILHBIX YPaBHEHHH

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHHS
UPPALMOHAJIBHBIX YPAaBHEHUN

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHHS
WPPAMOHATILHBIX YPaBHEHUN

PaBHOCHIBHEIE Nepexoanl B
PCIICHNU UPPAlMOHAIbHBIX
YpaBHEHUH

PaBHOCUIIBHBIE IEPEXO/BI B
pELICHUHN UppaliOHAIbHBIX
ypaBHEHUU
PaBHOCWIIBHBIE TTEpEXOABI B
pELIEHNN UPPALMOHATIBHBIX
YpaBHEHUU

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALIUOHAIBHBIX
ypaBHEHUM

CgoiicTBa u rpaduk KOpHS n-



50

51

52

53

54

55

56

57

Oif creneHu Kak QyHKIUU
00paTHO# CTENeH! C
HaTypaJbHbIM [10Ka3aTeleM

CoiicTBa u rpaduk KOpHS n-
Oif creneHu Kak QyHKIUU
00paTHO# CTENIeHU C
HaTypaJbHbIM [10Ka3aTeleM

KonrponsHas pabora:
"CBoiicTBa u rpaduk KOpHS
N-0il CTENEHH.
UppanuoHanbHbie
ypaBHEeHUS"

Crenensb ¢ palliOHAIbLHBIM
IOKa3aTelIeM U €€ CBOMCTBA
CreneHb ¢ paliMoHaIbHBIM
MOKa3aTelIeM U €€ CBOMCTBA
CreneHs ¢ pallMOHATIBHBIM
MoKazaTtejieM 1 €€ CBOMCTBA
[Toxa3zatenpHast QpyHKIMA, €€
CBOICTBA 1 TpaduK
Hcnonp3oBanue rpaduka
GYHKIUY 1S peIIeHUS
yYpaBHEHUU

Hcnonp3oBanue rpaduka



58

59

60

61

62

63

64

65

66

GYHKIUM [T peIeHUs
ypaBHEHUH

IToka3arenbHble ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHUS
IIOKAa3aTeJIbHBIX YPAaBHEHHUI

IToka3arenbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PEILICHUS
IIOKa3aTeJIbHBIX YPAaBHEHUU

[TokazarenbHbIE ypaBHEHUS.
OcCHOBHBIE METO/IbI PEIICHUS
NOKa3aTeIbHbIX ypaBHEHUN
KonTponbhas pabota:
"[TokazaTenpHast QyHKIIHS.
ITokazarenbHble ypaBHEHUS"
Jlorapudwm gucna. CBoiicTBa
norapudma

Jlorapugm umncna. CoiicTBa
aorapudpma

Jlorapudm uucna. CoiicTBa
norapupma

JlecaTuvHble U HATypaIbHbIE
J0rapuQMbl

JlecsaTuHbIE U HATYpalIbHbBIE
JorapuQmbl



67

68

69

70

71

72

73

74

[Tpeo6pa3zoBanue
BBIPAXKEHHI, COJIEPIKALIUX
norapupMbl
[Ipeo6pas3oBanue
BBIPAYXKEHHI, COJIEPIKAIINX
jorapudmsl
[IpeobpazoBanue
BBIPAYXKEHHI, COJIEPIKALLUX
J0TapuQMbI
Jlorapudmuueckas GyHkuus,
e€ cBoiicTBa U rpaduk

Jlorapudmuueckas GyHkuus,
e€ cBOMCTBa U rpaduK

Hcnonb3oBanue rpaduka
(GyHKUIMU 1715 pereHust
ypaBHEHUH

Hcnons3oBanue rpaduka
GYHKITUY [T pEIICHUS
ypaBHEHUU

Jlorapudpmuueckue
ypaBHeHHst. OCHOBHBIC
METO/bI peIIeHUs
JOrapuPMHUECKUX
YpaBHEHUI



75

76

77

78

79

80

81

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/bI PELICHUS
JorapupMUIECcKUX
ypaBHEHUNU

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/bI PEIICHUS
JorapupMUUecKux
ypaBHEHUNU

PaBHOCWIIBHBIE TIEPEXOIBI B
pelIeHnu JTorapupMUIecKux
ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/IBI B
pelieHnH JorapupMuUIecKux
ypaBHEHUH

KonrtponbHas pabora:
"Jlorapudmudeckas
¢ynkuus. Jlorapupmuaeckne
ypaBHEeHUA"

CuHyc, KOCHHYC, TAHT€HC U
KOTaHI'€HC YK CIIOBOTO
apryMeHTa

CI/IHyc, KOCHHYC, TAHI'CHC H



82

83

84

85

86

87

KOTAHT'€HC YHCIIOBOTO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
APKTaHTE€HC YHCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCUHYC U
APKTaHT€HC YHCIIOBOTO
apryMeHTa
Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUYECKHX
(YHKLIUH YUCIOBOTO
apryMeHTa
Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/IeTICHHUE
TPUTOHOMETPUUYECKHUX
(YHKLINH YUCIOBOTO
apryMeHTa

OcHOBHbIE
TPUTOHOMETPUUYECKHUE
bopMmybI

OcHoBHbIE
TPUTOHOMETPHUUYECKHUE

bopMyIIBI



88

89

90

91

92

93

94

95

OcHoBHbIE
TPUTOHOMETPUIECKHUE
bopMyIIBI

OcHoBHbIE
TPUTOHOMETPHUYECKHUE
bopMyJIbI
[IpeobpazoBanue
TPUTOHOMETPUUYECKHUX
BBIPAKECHUIN

[IpeoOpazoBanue
TPUTOHOMETPUYECKHX
BBIPAKCHUIN

[IpeoOpazoBanue
TPUTOHOMETPHUECKHUX
BBIPKEHUMN

[Ipeo6pa3oBanue
TPUTOHOMETPUYECKUX
BBIPAXKECHHI

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI



Pemenue
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pemenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUH

Pewenne
98 TPUTOHOMETPUUECKHUX
ypaBHEHUH

Pewenne
99 TPUTOHOMETPUUYECKHUX
ypaBHEHUU

Pemenue
100 TpUrOHOMETPUUYECKUX
YpaBHEHUU

KonTtponsHas pabora:
"TpuroHomeTpuyeCcKue
101 BBIPAXKEHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHeHuUs"

IlocmenoBaTenbHOCTH,
102 CcHoCcOObI 3aaHUs
IOCJIENOBATEILHOCTEH.

MeToa MaTeMaTHUYECKOMH



103

104

105

106

107

108

109

110

WHIYKITAN
MoOHOTOHHBIE U
OTpaHUYECHHBIC
MOCJIEIOBAaTEILHOCTH.
Hcropus ananusa
0OECKOHEUYHO MaJIbIX

Apudmernueckas
nporpeccus

['eomeTpuyeckas mporpeccust

beckoneuHo yObIBaromas
reOMETPUYUECKAs IIPOTPECCHs

CymmMma 6ecKOHEYHO
yObIBaro1ei reoMeTpuIecKoi
IIPOrPECCUU

JIuHeliHbIN 1
SKCIOHEHIIMAIbHBIN POCT.
Yucino e. Dopmyia CI0KHBIX
MIPOLIEHTOB

JInHelHbIN 1
SKCITOHEHIIMAJIBHBIN POCT.
Yucno e. DopMyna CiI0KHBIX
IIPOLIEHTOB

Hcnonp3oBanue nporpeccun
JUISL pEIIEHUS] pEATbHBIX



111

112

113

114

115

116

117

118

119

120

3a/1a4 MPUKIIATHOTO
Xapakrepa

KonrtponbHas pabora:
"TlocnenoBaTenbHOCTH U
nporpeccun"

HemnpepbiBHbIe QyHKIIUU U UX
CBOMCTBA

Touxka pa3pbiBa. ACUMITOTHI
rpa¢ukoB pyHKIHI
CgoiicTBa (yHKIMH
HENPEPBIBHBIX HA OTPE3KE
CgoiicTBa (pyHKIMH
HENPEPBIBHBIX HA OTPE3KE
Meto nHTEpBaIOB AJIst
pELICHUS] HEPABEHCTB
Metox UHTEPBANIOB AJIst
pelIEeHNs HEPABEHCTB
Meron UHTEpPBAJIOB 11t
pEILLIEHUs] HEPABEHCTB
[IpumeHeHne CBOWCTB
HENPEPBIBHBIX PYHKIMHA IS
penieHus 3aaa4y
[IpuMeHeHne cBOMCTB
HETPEPHIBHBIX QYHKIUAN TS



penieHus 3aaaq

121 IlepBas u BTOpas
POU3BOJIHBIE (PYHKIIUU

Onpenenenue,
122 reoMeTpUYECKUI CMBICI

MIPOU3BOAHOMN

123 Onpenenenue, (bmnvqeamﬁ
CMBICTT IPOU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOM K
rpaduky QyHKIHH

125 VYpaBHeHHE KacaTeNbHOU K
rpaduxy GyHKINN

126 [Ipou3BOHBIE 2TIEMEHTAPHBIX
byHKIMA

127 [Ipoun3BoHbIE 3JIEMEHTAPHBIX
byHKIUH

[Tpown3BoHAS CYyMMBI,
128 MIPOU3BEJCHUS, YACTHOTO U
KOMTIO3UIINH (PYHKIIHIA

[Ipou3BoaHas CyMMBI,
129 MIPOU3BEICHHUS], YACTHOTO U
KOMITO3HITUHN (QyHKITHHA

130 [IpounsBoHas cyMMBl,

MMPOU3BCACHUA, HACTHOI'O U



131

132

133

134

135

136

KOMITO3HITNH (QyHKITHA

KonTtponbHas pabora:
"IIponsBogHas"

[ToBTOpEeHmE, 0000IICHNE,
cUcTeMaTH3allys 3HaHUil:
"VpaBHeHus"
[ToBTOpenue, 00001IIEHNE,
CHUCTEMAaTH3aIs 3SHAHUH:
"®yukuun"

Hrtorosast KOHTpoOJIbHASA
pabota

HToroBast KOHTpOIbHAS
pabota

[ToBTOpenue, 0600IIECHNE,
cUCTeMaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

136

10



11 KNIACC

Ne

Tema ypoka

IIprumenenne npon3BOIHON
K UCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeneHnne npou3BOIHOM
K UCCIIEeIOBaHUIO QYHKIUI
Ha MOHOTOHHOCTb 1
AKCTPEMYMBI

[Ipumenenne npou3BOIHOM
K UCCIeIOBaHUIO QYHKIUI
Ha MOHOTOHHOCTb 1
AKCTPEMYMBI

[Ipumenenne npou3BOIHOM
K UCCIeIOBaHUIO QYHKIUI
HA MOHOTOHHOCTb U
AKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K MCCIICIOBAaHUIO (PYHKITUI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTebHbIC

pecypcbl



10

11

Ha MOHOTOHHOCTH M
HKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHOU
K UCCIICIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMEI

Haxoxnenne HanOOIIbIIErO
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKITUU HA
OTpe3Ke

Haxoxnenue HauOosbIero
Y HAaUMEHBILIETO 3HAYCHHS
HETpEepbIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxnenue HanOobIIero
Y HaUMEHBILETO 3HAYCHHUS
HENpepbIBHON (PYHKLIUHU HA
oTpe3Ke

Haxoxnenne HanOobIIero
Y HAaMEHBILETO 3HAYCHUSI
HeNpepbIBHON (PYHKLUHU HA
oTpe3Ke

Haxoxnenne HanOOoJIbIIETO
¥ HaMEHBILETO 3HAYCHUSI



12

13

14

15

16

HenpepbrIBHON (QYyHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoIbIIero
Y HAaUMEHDIIIETO 3HAYEHUS
HENPephIBHON (DYHKITUU HA
OTpe3Ke

IIpuMeHeHne Mpou3BOAHOU
JUTSL HAXOXKACHUS
HAWJIy4IlEro peieHus B
MPUKIIAIHBIX 3a7a4ax

ITpumeHneHne nponu3BOgHON
JUISL HAXOXKACHUS
HAWIy4IlEero peleHus B
IIPUKIIAIHBIX 3a7a4ax

[IpumeneHnne TPOU3BOTHOM
JUIs OTIPENENIEHUS CKOPOCTH
U YyCKOPEHMs IpoLecca,
3aJJaHHOTO (pOpMYIIOH MK
rpapuKoM

[IpumeneHne TPOU3BOHOM
JUIs OTIPENENIEHUS CKOPOCTH
U YyCKOPEHMUS IpolLecca,
3aJJaHHOTO (pOopMyIIO MK

rpapuKoM



17
18
19

20

21

22

23

24

25

26

Komnozunus ¢pyHkimit
Komnozumus GyHkuumit
Kommozurust ¢pyHkmmii

['eomerpuueckue 0Opasbl
YpaBHEHUH Ha
KOOPAWHATHOW ITOCKOCTH

['eomerpuueckue oopasbl
ypaBHEHUH Ha
KOOPAMHATHOW IUTIOCKOCTH

KoHntponbhas padoTa:
"UccnenoBanne GyHKIHH C
MOMOIIBIO TPOU3BOAHON"

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

[TepBooOpa3Hbie
AIIEMEHTAPHBIX (QYHKIHH.
[IpaBuna HaxoXAEHUS
epBOOOPA3HBIX

[TepBooGpasHble
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoXAEHUS
EpPBOOOPA3HBIX

WNurerpanin.
I'eomeTpuyeckuii CMbICIT



27

28

29

30

31

32

33

WHTErpasa

Brruncienue
OIIPEIEIEHHOTO UHTErpaja
no ¢popmyne Herorona-
JleitOHunna

Beruucnenue
OIPEENEHHOTO UHTErpaja
no ¢popmyne Herorona-
JleitOHunna

[IpumeneHne uHTETpaIa
JUIS HAXOXKICHUS
IUIOINAACH TUIOCKUX (UTyp

[Ipumenenue nHTErpaIa
JUTSL HAXOXKICHHSI 00bEMOB
Tre€OMETPUUYECKUX TeT

[Tpumeps permennit
nuddepeHIraTbHBIX
ypaBHEHUU

[Ipumepsl perieHuit

g hepeHIHaTEHBIX
YpaBHEHUU
MatemMaTuueckoe
MOJICJIUPOBAHUE PEAIbHBIX
MPOLECCOB C MOMOILBIO



34

35

36

37

38

39

40

nuddepeHIaTbHBIX
ypaBHEHUU

KonrponsHas padora:
"TTepBooOpazHas u
uHTerpan”

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(byHKLNH, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(GyHKIMH, UX CBONCTBA U
rpaduku
Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuyeckue
(byHKINH, UX CBOICTBA U
rpaduKu

Ot60p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON



41

42

43

44

45

46

OKPYXHOCTH

OT160p KOpHEit
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUUECKON
OKPYXHOCTHU

OT160p KOpHEit
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

OTt60p KopHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

Pemenne
TPUTOHOMETPUUYECKUX



47

48

49

50

51

52

53

HEpPaBEHCTB

Pemenne
TPUTOHOMETPUYECKUX
HEpPAaBEHCTB

KonrpomnbHas pabora:
"I'pacduku
TPUTOHOMETPUUECKHUX
(byHKIUH.
Tpuronomerpuueckue
HepaBeHcTBa"

OCHOBHBIE METOIEI
pelIeHUs TOKa3aTEIbHBIX
HEPABCHCTB

OCHOBHBIE MCTOABI
PCUICHUA MMOKA3aTCIIbHBIX
HCPAaBCHCTB

OCHOBHbBIE METOIBI
peIIeHNs TTOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
pEIIeHHUS TTOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
peleHus



54

55

56

57

58

59

60

JTorapuPMUIECKUX
HEPABEHCTB

OCHOBHBIE METOJIBI
pelieHus
JorapuMUIECKUX
HEPABCHCTB

OCHOBHBIEC METOJIBI
pelieHus
norapuGMUIeCKuX
HEPABCHCTB

OCHOBHBIC METObI
pelieHus
JorapupMHUECKUX
HEPABCHCTB

OcCHOBHBIE METOTBI
pEIIeHUs UPPAUOHATTBHBIX
HEPaBEHCTB

OCHOBHBIE METOIEI
pEIIeHUST UPPAMOHATBHBIX
HEPaBCHCTB

OCHOBHBIE METOBI
pEIICHUS UPPAITUOHATBEHBIX
HEPABCHCTB

OCHOBHBIE METOIEI



61

62

63

64

65

66

67

peICHUA UppalrOHaJIbHBIX

HEPaBEHCTB

['padmyeckue MeToabl

pemiCHUs UppaluOHaJIbHBIX

YpaBHEHUI

['padmyeckue MeToabl

peICHUs UppallMOHAJIBHBIX

YpaBHEHUU

I'padpuueckue MeTo bl
pEILIeHNs IOKa3aTeNbHbIX
YpaBHEHUU

['paduaeckue meTomp!
pelIeHUs TOKa3aTEeNbHbBIX
HEPABEHCTB

['padmyeckue MeToabI
pemeHus
Jorapu(pMUUECKUX
ypaBHEHUU
['padmyeckue MeToabI
pemeHus
JOTapUPMHIECKUX
HEPaBEHCTB

['padmyeckue MeToabl
peleHus



68

69

70

71

72

73

JorapupMUUECcKUX
HEPaBEHCTB

['padmyeckue MeToabl
pelIeHNs TOKa3aTeNbHbBIX U
Jorapu(pMUUECKUX
YpaBHEHUU

['padmyeckue MeToabl
pelLIeHHs TOKa3aTeNbHBIX U
JoTapuPMHUECKUX
YpaBHEHUU

I'paduueckue MeTo b1
peleHHs TOKa3aTeNbHbIX U
JorapupMHUECKUX
HEPaBEHCTB

I'pauueckue MeTobI
peleHHs TOKa3aTeNbHbIX U
JorapuPpMHUECKUX
HEPaBEHCTB

Kontponbhas pabora:
"HppanroHaibHbIE,
NoKa3aTesbHbIe U
JorapupmMuIecKue
HepaBeHcTBA"

KommekcHble unca.



74

75

76

77

78

79

Anrebpanueckas u
TPUTOHOMETPHUYECKAS
(dhopMBI 3amcH
KOMILIEKCHOTO YHCIIa

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHUECKas
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

Apudmernueckue
OIepalnu C
KOMILJIEKCHBIMU YUCIIAMHU

Apudmernueckue
OIIepaIiH C
KOMIUIEKCHBIMHU YUCIIAMHU

N300paxkeHue
KOMILJIEKCHBIX YHCEI Ha
KOOPAMHATHOW INTIOCKOCTH

N3o0pakenue
KOMIUIEKCHBIX YHCEN Ha
KOOpPJMHATHOM TIOCKOCTH
®opmyna Myaspa. Kopau
n-o¥ CTENEeHU U3
KOMIUIEKCHOTO YHCIIa



80

81

82

83

84

85

86

87

88

89

®opmyna Myaspa. Kopau
N-OM CTETICHU U3
KOMILJIEKCHOT'O YHCIIa

IIpumeHeHue
KOMIUIEKCHBIX YHMCEIT JUIs
peieHus: GU3NIECKUX U
T€OMETPUYECKHX 3a1a4
KonrpomnsHas pabora:
"KommiekcHsle uyncina"
HatypanbHble 1 Lensle
qucia

HarypanbHsle u nensie
4yucIIa

IIpuMeHeHne PU3HAKOB
JIEJTMMOCTH LIEJIBIX YUCET
[TpuMmeHeHne NpU3HAKOB
JEIMMOCTH LIETIBIX YNCEI
IIpumeHeHne MpU3HAKOB
JEIMMOCTH LIEJIBIX YHACE:
HOA u HOK
IIpuMeHeHne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN:

HOJ1 u HOK

ITpuMmeHeHne NpU3HAKOB



90

91

92

93

94

95

JACIIUMOCTH LECJIbIX YUCECIT:
OCTAaTKH 110 MOAYJIHO

IIpuMeHeHne MPU3HAKOB
JENMMOCTH LIEIIBbIX YHACEN:
OCTaTKH 10 MOJYJIO

[IpruMmeHeHne npu3HaKkoB
JEITUMOCTH IIEIBIX YHCE:
anroputM EBkimaa s
peLIeHHUs 3a/1a4 B LIEJIBIX
quciiax

KonTponbhas pabora:
"Teopust LenbIx ynucen"

Cucrema 1 COBOKYIMHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CHCTEMBI-
CJEeICTBUS

CucreMa U COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CHCTEMBI-
CIIENICTBUS

OCHOBHbBIE METOIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
palMoOHaIbHBIX YPAaBHEHHIMA



96

97

98

99

100

101

OCHOBHBIE METO/IBI
pEIIeHUs CUCTEM U
COBOKYMHOCTEH
UPpaAlMOHATBHBIX
YpaBHEHUHU

OCHOBHBIE METOJIbI
pEIIeHUs] CUCTEM U
COBOKYMIHOCTEH
MOKa3aTeNbHBIX YPAaBHEHUN

OCHOBHbBIE METOIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
MOKa3aTeIbHBIX YPaBHEHUI

OCHOBHBIE METO/IbI
pCIICHUS CUCTEM H
COBOKYITHOCTEHN
JorapuMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI
pCIICHUS CUCTEM H
COBOKYITHOCTEH
JorapuMHUIECKUX
ypaBHEHUN

IIpumeHeHne cucrem Kk



102

103

104

PEIICHNI0 MaTeMaTHUYEeCKUX
3aja4 U 3a1a4 U3
pa3InyHbIX o0JacTei
HAYKH U PEalIbHOM JKU3HHU,
UHTEpIpeTanus
MOJIYYEHHBIX Pe3yJIbTaTOB

[Ipumenenue cucteM K
PELIEHUI0 MaTEMATUYECKUX
3a/1a4 v 3a7a4 U3
pa3INYHbIX o0sacTeit
HAyKH U PEaJIbHOU KU3HH,
MHTEPIIpETALNS
MOJTyYEHHBIX Pe3yJIbTaTOB

IIpuMeHeHne HEPABEHCTB K
PELIEHNI0 MaTEMaTHUYECKUX
3aJa4 U 3a7a4 U3
pa3IMYHbIX 00JacTei
HayKH U PEaIbHOW KU3HH,
MHTEpIIpeTalus
IIOJIyYEHHBIX PE3yJIbTaTOB

KonrpomnsHas pabora:
"CucrtemMbl palliOHATbHBIX,
UppaIMOHAIBHBIX
MOKa3aTeIbHBIX U
JorapuMUIECKUX
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ypaBHEHHI"

PannoHanbHble ypaBHEHUS
C rapaMeTpamu
Panmmonannubie
HEpPaBEHCTBA C
napameTpamu
PammmonansHBIE CHCTEMBI C
napameTpamu

HppaunoHanbHbIe
YPaBHEHUs1, HEPABEHCTBA C
rnapameTpamu
HppanyoHaibHbIE CUCTEMBI
¢ mapameTpamu

ITokazaTenpHble
ypaBHEHUsI, HEPABEHCTBA C
napameTpamMu

IToka3aTennrHBIE CHCTEMEBI C
napameTpamu
Jlorapudmmueckue
YpaBHEHUS, HEPABEHCTBA C
napameTpamu
Jlorapudmuueckue
CUCTEMBI C TTapaMeTpaMu

Tpuronomerpuueckue
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yYpaBHEHHUS C TapaMeTpamMmu

Tpuronomerpruyeckue
HEPaBEHCTBA C
napameTpamu

Tpuronomerpuyeckue
CHUCTEMBI C MapaMeTpaMu

[Toctpoenue u
UCCIIEIOBaHKE
MaTeMaTHYECKUX MOJeNen
peaNIbHBIX CUTYalUN C
MIOMOILIbIO YPABHEHUH C
napameTpamu

[Toctpoenue u
UCCIICIOBaHNE
MaTEMaTHYECKUX MOJENIEH
pEaJIbHBIX CUTYaLUi C
IIOMOILBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

[Toctpoenue u
UCCIIe0BaHUE
MaTeMaTUYECKUX MOJAEIIEN
peanbHbIX CUTYyaLU C
IIOMOILBIO CUCTEM
YPaBHEHUH ¢ ITapameTpamu
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KonTponbhas pabora:
"3amauu ¢ nmapameTpamu"

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIus 3HAHW:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3alMs 3HAHWM:
"VpaBHeHus"

[ToBTOpEeHME, 0000IICHNE,
cUCTeMaTH3alls 3HAHUI:
"VpaBHenus. CucteMbl
ypaBHEHHH"

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alls 3HaHUI:
"HepaBenctna"

[ToBTOpenue, 0600IIEHNE,
CUCTEMAaTH3aIs 3HAHUH:
"HepaBencrna"

[ToBTOpenwue, 060061IeHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBenctna"
[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIMs 3HAHW:
"IIponsBoHas u eé
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npuMeHeHue"
[ToBTOpenwue, 06001IeHNE,
cucTeMaTH3aIus 3HaHUH
"IIponsBoaHas u eé
npumeHeHue"
[ToBTOpenue, 06001IeHNE,
cucTeMaTH3alMs 3HAHWM:
"IIponsBoaHas u eé
npumeHeHue"
[ToBTOpEeHME, 0000IICHNE,
CHCTeMaTH3allys 3HAHUIA:
"NHTerpan u ero
npuMeHeHue"

[ToBTOpEHME, 0000IICHHE,
CHCTEMAaTH3aLMs 3HAHHUH:
"OyHkuun"

[ToBTOpenwue, 0600IIEHNE,
CHUCTEMAaTH3aLMs 3HAHUN:
"®yHkuun"

[ToBTOpenwue, 06001IIeHNE,
CUCTEMAaTH3aIys 3HaHUH:
"OyHkIIn"

Hrorosast KOHTpOIbHAS
pabota



UtoroBas KOHTpoOJIbHAS

135
pabora

136 [ToBTOpenue, 06001IeHNE,

CUCTEMaTHU3aIus 3HaHUU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

10






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Maremaruka: anredpa v Hadajla MaTeMaTHISCKOTO aHaIn3a, TE€OMETPHSI.
Anre0pa u Hadana MmaTemMaTudeckoro ananusa, 11 kmacce/ Komsirun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKiimoHepHoe 00IIECTBO

«3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBbI

CETU UHTEPHET



