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IHOACHUTEJ/IbHAA 3AIINCKA

VueOHbli Kypc «Anrebpa ¥ Havajda MaTeMaTHYECKOTO aHAIM3a» SIBJISETCS
OJHUM M3 HamOojiee 3HAUMMBIX B IpPOrpamMMe CpeJHero ooIero oOpa3oBaHUS,
MIOCKOJIbKY, C OJHON CTOPOHBI, OH OOecIlieurBaeT WHCTPYMEHTAJIbHYI 0a3y s
W3yYeHHUsI BCEX ECTeCTBEHHO-HAyUHBIX KYpPCOB, a C APYrod CTOPOHBI, (hOpMHUpPYET
JIOTHYECKoe M aOCTPaKTHOE MBIIIICHUE OOYYaloIuXCcs Ha YpPOBHE, HEOOXOAMMOM
IJIsI OCBOEHUSI MH(OPMATUKHU, OOIIECTBO3HAHUSI, UCTOPUH, CIOBECHOCTU U JIPYTUX
auciuIuiiH. B pamkax JaHHOTO yd4eOHOro Kypca OOydYaloImydecsi OBJIAJICBAIOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopass ¢OpMYyJUpyeT CBOU
JAOCTUXEHHUsI B MaTeMaTn4deckoi popme.

V4eOHblii Kypc anreOpsl M HayaJl MaTeMaTHYECKOTO aHaaM3a 3aKJIa/IbIBaeT
OCHOBY JJIsl YCIEIIHOTO OBJaJeHUs] 3aKOHAaMH (PU3MKH, XUMUH, OHOJIOTHH,
TIOHMMaHWSI OCHOBHBIX TEHACHIIUI Pa3BUTHSI SKOHOMHMKHU M OOIECTBEHHOW XW3HH,
MO3BOJISIET OPUEHTUPOBAThCSI B COBPEMEHHBIX IHMQPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh MX JIs JaJbHEHIero oOpa3oBaHHs U B
MOBCEAHEBHON *kM3HU. B TO ke BpeMms oOBJajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMU KOHCTPYKLMSIMUA aJireOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
yMEHUE HaXxOJUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH WCTUHHOCTb, JOKa3bIBATh
yTBEPKACHUS C TIOMOIIBI0 MHIYKIIMA W PACCYXAATh JIEAYKTUBHO, HCIIOJH30BATh
0000IeHne W KOHKPETH3alMilo, a0CTparupoBaHWe W aHAIOTHIO, (OPMHUPYET
KpeaTUBHOE U KPUTHUECKOE MBIITUIEHHE.

B xome w3yuenusi yueObHOro kypca «AjreOpa ¥ Hayaja MaTeMaTHYECKOTO
aHaIM3a» OOYYaloIMecsl IMOJyYaloT HOBBIM OIBIT pelieHus MPUKJIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO TIOCTPOSHMS] MaTeMaTHYeCKUX MOJeJell peanbHBIX CUTYyallWi,
UHTEpNpeTaliui  TOJYYeHHBIX  pelIeHWl,  3HAKOMATCS ¢ IpUMepaMu
MaTeMaTU4YeCKUX 3aKOHOMEpPHOCTE B TMpUpPOJe, HayKe M HCKYCCTBE, C
BBHIJAIOIIAMUCS MATEMAaTHYECKUMU OTKPBITHSAMH U UX aBTOPAMH.

Y4eOHblii Kypc 007aJaeT 3HAYUTEIbHBIM BOCIHTATEIbHBIM TOTEHIIMAIOM,
KOTOpBI  peanu3yercss Kak uepe3 y4YeOHbd MaTepual, CHOCOOCTBYIOIIHIA
(bopmMHpoBaHMI0 HAyYHOrO MHPOBO33PEHHUs, TaK W 4Yepe3 cCrneuuduky ydeOHOI
AeSATeIbHOCTH,  TpeOyloIel  MpOAOUKUTENIbHOW — KOHIIGHTpAIlluM  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IMOJTyYEHHBIH pe3ysIbTaT.

B ocHOBe mMeToaukn 0OydeHus anredpe U HavaaaM MaTeMaTHYecKOro aHaIn3a
JIeKUT AESITeIbHOCTHBIN MPUHIIAIT O0yYEeHHUS.

B cTpykType yueOHOro Kypca «Anrebpa u Hadajga MaTeMaTUYECKOTO aHATN3a»
BBIJICJIEHBI  CJIEIYIOIME  COJAepKaTeJbHO-MeToquueckue JmHuu: «Yucna u
BbIUMCIIEHUS», «PYHKIIMM U rpaduku», «YpaBHeHUs] U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanmm3a», «MHOXecTBa ®  JIOTMKa». Bce  OCHOBHBIC
COAIepKATEIbHO-METOANYECKIE JMHUMA U3Y4YaloTCs Ha TMPOTSDKEHWM ABYX JIeT



00y4YeHHUs Ha YpOBHE CpeAHEro oo1ero o0pa3oBaHusl, €CTECTBEHHO JOMOJHSISA IPYT
Apyra v NOCTENEeHHO HACHIINAsCh HOBBIMU TeMaMM M pasjenaMu. [JaHHbIN yueOHBIH
Kypc fBJSIETCSI MHTETPATMBHBIM, IIOCKOJIBKY OOBEeIuHsIET B cebe copaepkaHue
HECKOJIbKMX MaTeMaTW4YeCKUX AWCIMIUIMH, TaKUX Kak aireOpa, TpUrOHOMETpus,
MaTeMaTU4YeCKUI aHaJIu3, TEOPUsl MHOKECTB, MaTeMaTU4ecKasl JIOTMKa U JpyrHe.
[To mepe Toro Kkak oOydvalolyecs OBJIaAeBalOT BcE Oojiee  IIMPOKUM
MaTeMaTUYECKMM  allapaTtoM, Yy HUX [IOCJeloBaTeJbHO (popmupyercs u
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUIECKYI0 MOJIEIb PEealbHOW CUTYAaIlWH,
NPUMEHSATh 3HAHUs, MOJIyuYeHHbIe NMPU U3YyYEeHUM Y4eOHOro Kypca, AJisl pelleHust
CaMOCTOATEJIbHO  c(hOPMYJUMPOBAHHOM MAaTEMAaTUYECKOW 3ajJaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxaTenbHO-MeTOIMYECKas JTUHUSA «YKciaa U BBHIUMCIEHUS» 3aBEpIaeT
(hopmrpoBaHre HABBIKOB WCIONb30BAHUSI JEUCTBUTEbHBIX YMCEN, KOTOPOE OBbLIO
HAYaTO Ha YPOBHE OCHOBHOTrO 001ero oopasoanus. Ha ypoBHe cpemHero ooriero
oOpa3oBaHusi 0coboe  BHMMaHue  yjaesiseTcss  (OPMUPOBAHMIO  HABBIKOB
PALMOHAIBHBIX BBIYKMCIICHUI, BKJIIOYAIIMX B ceOsl KCMOJIB30BAHUE Pa3IMYHbIX
dopm 3ammcu uucna, ymMeHHWe [AenaTh TPUKHUIKY, BBHIIOJHATh NPUOIMKEHHBIS
BBIUMCJICHUS], OLIEHMBATh YKCJIOBbIE BBIpaXEHHS, padOTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOy4YaloIIMMCSl MHOXECTBA HATYPaJbHBIX, LEJbIX,
paLMOHAJIbHBIX U AEWCTBUTEIIbHBIX YMCE JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
yrcen. B KakIoM W3 3TMX MHOXKECTB PacCMaTPUBAIOTCS CBOICTBEHHBIE €My
crienMruecKkre 3aJa4d ¥ ONepalvu: AejieHre Halleslo, OleprupoBaHMe OCTaTKAMU
Ha MHOXECTBE IIEJIbIX YKCes, 0COOBIE CBOMCTBA PAlMOHATIBHBIX U UPPALMOHATBHBIX
yucen, apudmeTnyeckue orepalyy, a Takke HW3BJICYeHUWE KOPHS HaTypalbHOU
CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX 4Mcen. biarojaps mociiefoBaTebHOMY
pPACHIMPEHMIO KPyra MCIIOJIb3YEMbIX YMCEJ M 3HAKOMCTBY C BO3MOXHOCTSMH HX
NpUMEHEHHS ISl pelIeHus Pa3uyHbIX 3a7a4 (hOpMHUpPYETCs MpeCTaBIeHUE O
€/IMHCTBE MAaTeMAaTUKU KaK HayKd U €€ pOoJId B MOCTPOCHUU MOJENIEN peasbHOro
MUpAa, IMKMPOKO UCTIOIB3YIOTCS 0000IEHNE U KOHKPETU3alusl.

JIvaust «YpaBHEHHs M HEPABEHCTBA» peaIM3yeTCsl Ha IPOTSKEHUH BCETO
oOy4yeHHs] Ha YpOBHE CpeAHero oomiero oOpa3oBaHUs, IMOCKOJbKY B KakIOM
pasnene IlporpamMmsl TPegyCMOTPEHO peUIeHHe COOTBETCTBYIOIIMX 3agady. B
pe3yjibraTe OOydYalollMecsi OBJIAJeBAlOT  Pa3iMYHBIMM  METOAAMHU  PpElIeHUs
pallMOHAJIbHBIX,  MPPAlMOHANbHBIX,  IOKa3aTeJbHbIX, JIOTapU(PMHUUECKUX U
TPUTOHOMETPUYECKMX ypaBHEHU, HEPAaBEHCTB M CUCTEM, a TaKxke 3ajad,
cogepkanmx mapaMeTpbl. [lodydeHHble yMEHUs INMPOKO WCHONBb3YIOTCS TpU
UCCIIEAOBAHMU (PYHKLMM C MOMOUIbI0 MPOU3BOAHOM, NMPU PELICHUH MPUKJIATHBIX
3aJa4 M 3a7ad Ha HaxOXJEHWE HauOOJbIIMX U HAUMEHbUIMX 3HAYEHUN (DYHKIMH.
HaHHas conepxkaresbHasl JIMHUS BKJIIOYAET B ce0s1 Takxke (pOpMUPOBAHUE YMEHMIA



BHIIIOJIHATH  pacuyérel 1o  opMysiaM, IpeoOpa3oBaHUsl  PAIMOHAIbHBIX,
UPPALIMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a TaKkKe BbIPAKEHUI,
coaepkanmx crerneHu u jorapudmel. braromaps uzydyeHuio anreOGpamyeckoro
MaTepuasia MPOUCXOIUT AajibHENIIIee pa3BUTHE aJTOPUTMUYECKOrO U aOCTPAKTHOTO
MBIIUIEHUs] 0Oydaroluxcsl, (POPMHUPYIOTCSI HABBIKM JEIyKTUBHBIX pacCykIEHUI,
paGoThl C CHUMBOJIbHBIMM  (POpPMaMM, TIPEJCTABJIEHUs] 3aKOHOMEPHOCTEN U
3aBHCHMMOCTEN B BHJIE PAaBEHCTB U HepaBeHCTB. AnreOpa mnpeiaraet 3(pdeKTUBHbIC
MHCTPYMEHTBHl [JI1 PELIEHUsI NPAKTUYECKMX M ECTeCTBEHHO-HAy4YHBIX 3aj]ady,
HArJIs1JHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK f3bIKA HAYKHU.

CopepxarenbHo-MeToauueckass JMHUASL «DyHKIMM U rpaUKA» TECHO
nepervieTaeTcss ¢ JPYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBbICIIE 3a7a€T TMOCIeI0BaTeIbHOCTh U3YUYeHHs1 MaTepuania. V3ydyeHue creneHHOu,
MOKAa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUYECKUX (DYHKLIMMA, UX CBOWCTB
U rpadvKOB, UCNOJb30BaHUE (DYHKIMUA AJIs pelleHus 3aJad U3 JPYrux y4yeOHbIX
MPEeIMETOB U PeabHON kXU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK U C pelleHueM ypaBHEHUHA W HepaBeHCTB. [Ipu 3ToM OoJbIlloe BHUMaHWE
yaensiercs:i (b)OPMUPOBAHUIO YMEHHUs Bblpaxarb (hOpPMYyJIaMH 3aBUCUMOCTH MEXY
pa3IMYHBIMA BEJMYMHAMHU, MCCJIEI0BaTh IIOJyYEHHbIE (DYHKIMUA, CTPOUTh MX
rpaguku. Marepuai 3ToM coiepKaTeIbHON JIMHAN HALIEJIEH Ha Pa3BUTHE YMEHUU U
HABBIKOB, MO3BOJISIIOIINX BbIPAXaTh 3aBUCUMOCTU MEX]1y BEIMUMHAMU B Pa3IAYHOU
dbopme: aHanmuTHYECKOM, rpadUUecKON U CIoBeCHOUW. Ero m3ydeHue crnocoOcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHWI0 U
KOHKPETU3aLMU, UCTIOIb30BAHUIO AHAJIOTUH.

CopepxatenbHast nuHUSI «Hauana mMaTemMaTMyeckoro aHajau3a» I03BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYr KaKk MaTeMaTU4YeCKuX, TaK M MPUKJIAJHBIX 3a7ad,
AOCTYIHBIX OOYYalOIIUMCs, TaK KaK Yy HUX TOSBISETCS BO3MOXHOCTb CTPOUTH
rpapvKu  CJIOXKHBIX (DYHKIMHA, OIpeNeNsiTh WX HauOOJbIlIME W HAUMEHbIINe
3HAYEHUsI, BBIYUCIIATH IUIOMAAM (Uryp U OOBEMBI Tesl, HAXOAUTh CKOPOCTU U
yCKOpeHUus1 TmpoiieccoB. /[laHHasi copaep:xkarenbHasi JIMHUSL OTKPHIBAET HOBBIE
BO3MOKHOCTU TIOCTPOEHUsI MATEMaTUYECKMX MOJe/leld peajibHbIX CHUTYalluH,
MO3BOJISIET HAXOIUTh HAUJTyYlllee PellieHUE B MPUKJIAIHbIX, B TOM YKCJIE COLUATbHO-
SKOHOMMYECKMX, 3a/adyaX. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO aHaJn3a
CIMOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (hOPMabHO-JIOTMUECKOTO W KPEaTUBHOTO
MBIIIUIEHUS, (POPMHUPOBAHUIO YMEHWIl PAcllO3HAaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKe W UCKyccTBe. OOydarolyecs: y3Hal0T O BBIIAIOIINXCS
pe3yJbTaTax, MOJYyYEHHBIX B XOJA€ pa3BUTHS MaTeMAaTUKU Kak HAyKW, U 00 HuX
aBTOpax.

CopepxarenbHO-MeTOAUYECKask JUHUS «MHOXKeCTBa U JIOTUKa» BKJIIOYAeT B
ceOs. 2JIEMEHTHl TEOpUM MHOXKECTB W MaTeMaTHYecKOW JIOTUKU. TeopeTHKo-



MHOKECTBEHHbIE MPEJCTaBICHNs IPOHMU3BIBAIOT BECh KYPC HMIKOJbHOW MaTeMaTHKH
U TpeanaraloT HauOojiee YHUBEPCAJIbHBINA SI3bIK, OOBEAMHSIONIMN BCE Ppa3fesibl
MaTeMaTUKU ¢ €€ TMPWIOKEHUH, OHM CBS3BHIBAIOT pa3Hble MaTeMaTUYecKue
AUCUMIUTMHBI M WX TMPWIOKEHWs B eauHoe 1enoe. [loaTomMy BakHO [aTh
BO3MOXHOCTh ~OOydalolieMycsi I[OHMMaTh TEOPETUKO-MHOKECTBEHHbI  SI3BIK
COBPEMEHHON MaTeMaTHMKU M KCHOJb30BaTh €ro JUisl BBIPAXKEHHS CBOMX MBICIIEH.
IpyruM BaXHBIM TPU3HAKOM MAaTEeMAaTUKM KaK HAyKd CJedyeT MpU3HaTh
CBOWICTBEHHYIO €11 CTPOrocTh OOOCHOBAHUH U CJIEJOBAHKE OIPEIeIEHHBIM MpaBUIaM
MOCTPOEHUSI JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MAaTeMaTHUECKOU JIOTUKU
CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS] OO0YYAIOIMXCsl, TO3BOJSIET UM
CTPOUTh CBOM PacCyXAEHHUs Ha OCHOBE JIOTMUECKHMX IMpPaBUi, (DOPMUPYET HABBIKU
KPUTUYECKOTO MBIIILICHUSI.

B yuebHOM Kypce «Anrebpa W Havajga MaTeMaTHYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOr0 MOJEIMPOBAHUS, KOTOpbIE MPU3BaHBI
crocoOCTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOjENell  peaibHbIX
CUTyalluid, WCCIEJOBAaHMS STUX MoJeJieil C TOMOLIbI0 ammapara aiareOpsl U
MaTeMaTU4YeCKOro aHajin3a, WHTEpHNpeTaliy TOJYYeHHBIX pe3yJbTaToB. Takue
3aJJaHUs] BIUVIETEHBl B KaXXAbI U3 Pa3lesioB MPOrpaMMbl, IIOCKOJIbKY BECh MaTepual
y4eOHOro Kypca HIMPOKO HCIIOJIB3YeTCsl Ui PelleHHs MPUKJIAAHBIX 3a1ad. [Ipu
pelIeHuN  peajibHbIX  MPAaKTUYeCKUX  3aJad  oOydvaiolpecs  pa3BUBAIOT
HaOMOJATeIbHOCTh, YMEHHE HaxOAWTh 3aKOHOMEPHOCTH, abCTparmpoBarthCs,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IATh U KOHKPETU3UPOBATh IIpodseMy. [lesaTenpHOCTb
no (pOpMHUPOBAHUIO HABBIKOB pEUICHUs] TPUKIAJHBIX 3a/1a4 OpPraHuM3yeTcs B
mpolecce M3y4yeHUss BceX TeM Yy4yeOHoro Kypca «Auredpa u  Haydasia
MaTeMaTUu4ecKOro aHaIM3ax».

Ha wusyuenwe ydeOHOro Kypca «Anrebpa W HayajJa MaTeMaTHYECKOTO
aHamm3a» orBoauTca 272 4vaca: B 10 kimacce — 136 yacoB (4 vaca B Hegemno), B 11
KJjacce — 136 yacoB (4 Jaca B HEJIEJIO).



COAEPKAHUE OBYUEHUA
10 KJIACC

YucJia ¥ BBIYHCIACHUS

Panmonanbhple ynciaa. OOBIKHOBEHHbIE W JAECATUYHBIE JpOOW, MPOIIEHTHI,
OeckoHeuHble mepuoguueckue apoou. [Ipumenenue apoOeil U TMPOLEHTOB s
pelleHus PUKJIAJAHBIX 33a49 U3 Pa3JIMYHbIX OTpaciel 3HAHUM U PEaIbHOM KU3HU.

JlelictBuTeNIbHBIE 4uCia. PalMoHaJbHbIE W MPpPAlMOHAIbHBIE  YKCIIA.
Apudmernyeckne — onepauuud € JEUCTBUTEIbHBIMM  4yMcIaMu.  Mopayib
AEVCTBUTEIBHOTO YMCla U ero cBovcTBa. [IpuOMKEHHBIE BBIUUCIEHMS, TpaBUiIa
OKPYIJIEHUS1, TPUKUAKA U OLEHKA PE3YJIbTaTa BHIYACICHUN.

Crenenr ¢ UOejdbpIM  IIOKasareneM. bunom Heorona. Vcmosb3oBaHue
noaxoasiend (bOpMbl 3alUCHU IEUCTBUTEIIbHBIX YKUCEN JJIS1 PEIICHUS MPaKTUYECKUX
3a/1a4 U Mpe/ICTaBICHUS TaHHBIX.

ApupmeTnyeckrid KOpeHb HaTypPaJIbHOU CTENIEHH U €r0 CBOKCTBA.

CreneHb C palMOHAJIbHBIM I[IOKAa3aTeJeM U €€ CBOWCTBA, CTENEeHb C
JNEUCTBUTEJIbHBIM OKA3aTeJIEM.

Jlorapudm uymcna. CpoucrtBa Jiorapudma. JlecATUUHbIE W HATypaJbHbIE
Jorapugmsl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI€HC YHMCJIOBOTO AapryMeHTa. ApPKCHHYC,
aApPKKOCUHYC M ApKTAHI'€HC YMCJIOBOIO apryMEeHTa.

YpaBHeHNs 1 HEPaBeHCTBA

ToxmecTBa W TOXKIECTBEHHbIe IMpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb
ypaBHEHUsl. PaBHOCWIbHBIE ypaBHEHUsI M ypaBHeHus-cielncTBusi. HepaBeHCTBO,
pellEHUE HEPABEHCTBA.

OcHOBHbIE METOJIbl PEIlIeHUsI LEIbIX U IPOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroujIeHsl OT OJHOM IepeMeHHOM. [lelieHne MHOrowjieHa Ha
MHOTO4JIEH ¢ octaTkoM. Teopema be3y. MHorouensl ¢ ueasiMu Ko QUIIMEHTaMMU.
Teopema Buera.

[Ipeobpa3zoBaHMs YMCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTETIEHU U KOPHH.

NppatmonanbHbie ypaBHEeHMsI. OCHOBHbIE METO/Ibl PEIICHUS] NPPAMOHAIBHBIX
YPaBHEHU.

[loka3zarenbHble ypaBHeHHs. (OCHOBHbIE METOAbI PELIEHUSI IMOKa3aTeJbHbIX

yYPaBHEHUN.

[TpeoOpazoBaHue BbIpaXKEHUM, COAEPKAIMIUX JOrapuMBl.

Jlorapudpmuueckure YPaBHEHMSI. OcHOBHbIE METO/IbI pelieHus
JorapupMUYECKUX YPABHEHU.

OcHOBHBIE TPUTOHOMETPUYECKHUE (bopmyubl. [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHMI. PellieHne TpuroHoMeTpruIeCcKix ypaBHEHU.



Pemienre cucteM JHMHEWHBIX ypaBHeHMU. Marpuiua CHUCTEMbl JIMHEWHBIX
ypaBHeHU. OnpeaeauTesib MaTPULIbl 2X2, €ro reOMETPUUYECKUI CMbICT U CBOMCTRA,
BbIUMCJIEHUE €ro 3HA4YeHUs, MPUMEHEHUE OIpeleuTeNsl Jisl PEelIeHUs] CUCTEMBI
JIMHEVHBIX YypaBHEHWH. PelleHue MNpUKIAAHBIX 3aJa4 C [OMOIIBIO CUCTEMBI
JIMHEVHBIX ypaBHEHUM. VcciieqoBaHre MoCTPOEHHOM MOJIEJH € IMOMOIIBI0 MaTpuULl U
onpeeuTesen.

[TocTpoeHne maTemMaTU4EeCKMX MOAEJIEW PEATbHOM CUTYallud C ITOMOIIBIO
YPaBHEHUI W HepaBeHCTB. lIpuMeHeHue ypaBHEHMH W HEpPABEHCTB K PELIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 33]a4 U3 Pa3IMYHbIX 00JIaCTEel HAYKU U peasbHOM KU3HHU.

Pynknuu u rpacguku

dynkimsa, crmocodbl 3amaHusa  (pyHKIMU. B3aumHO 0OpaTHBIE (DYHKIHH.
Kommosuius  ¢dynkmmid. ['paduk  yHKIMMA. DieMeHTapHbIe MpeoOpa3oBaHUS
rpapuKoB (pyHKIMIA.

Obnacte onpeseseHrss 1 MHOXKECTBO 3HaueHu (yHkumu. Hymm ¢pyHkimm.
[TpomexyTkrn 3HaKONMOCTOSIHCTBA. YETHBIE M HeueTHble (PyHKIMU. [lepuonnueckue
(pyHkmu. IIpoMexyTKM MOHOTOHHOCTH (PYyHKUMU. MaKcMMymMbl U MUHHMYMBI
dynkiumn. Hanbosnbiee 1 HaumeHbliiee 3HaUeHUs (PYHKIIMH HA TIPOMEXKYTKE.

JluHeitHasi, KBagpaTU4YHAs W APOOHO-IMHENHAs (PYHKIMU. DJIeMEeHTapHOe
VCCJIEJIOBAHME U MIOCTPOEHHE MX IPAPUKOB.

CrenenHas (pyHKIMS C HATypajbHBIM U 1I€JIbIM MoKa3aresieM. E€ cBorcTBa U
rpacuk. CoiicTBa 1 rpadpuk KOpHS N-0¥ CTENeHW Kak (PYHKIIMKU 0OpaTHOW CTETeHU
C HAaTypaJIbHbIM [TOKA3aTeJIEM.

[loka3zarenbHass W Jorapudmuyeckass (PyHKIMH, MX CBOWCTBA U TI'Pa]UKH.
Wcnonbs3zoBanue rpaukoB (PyHKLMM JJIs PELLICHUS YPABHEHUN.

TpuroHomerpuueckass OKpYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(pyHK1IMI YMCIIOBOTO apryMeHTa.

QDyHKUIMOHAIbHBIE 3aBUCHUMOCTH B pEaIbHBIX MpPOLECCaX U SBJICHUSX.
I'pacpuku peasibHBIX 3aBUCMOCTEM.

HayvaJsia MaTeMaTH4eCKOro aHaJIN3a

[TocnenoBaTeIbHOCTH, CHOCOOBI  3aJaHMs IOcJenoBaTebHOCTed. MeToa
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE M OIpaHUYEHHbIE MOCIEA0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHMSI MAaTEMaTMUYECKOTO aHaln3a Kak aHaiu3a OeCKOHEYHO
MaJIbIX.

ApudmeTrueckass U TeoMeTpruecKas rmporpeccuu. beckoHeyHo yObIBaoImasi
reomeTpuueckasi nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMeTpUUYEcKOu
MPOrpeccuy. JIMHEMHBIA U KCNOHEHIIMAIBHBIA pocT. Yucno e. Popmyiia CI0KHBIX
npoueHToB. Mcrnosp3oBaHuMe mporpeccMM Uil pelleHUs] pealbHbIX  3adad
MIPUKJIAHOTO XapaKTepa.



HenpepbiBHbIE (YyHKIIMM W WX CBOUCTBAa. TOYKM pa3pbiBa. ACHUMIITOTHI
rpacpukoB QyHkimu. CBoucTBa (PyHKIIMM HENPEepbIBHBIX Ha oOTpe3ke. Meton
MHTEPBAJIOB [UIsl pElIeHUs] HepaBeHCTB. [IprMeHeHue CBOWCTB HENpPEPbIBHBIX
(byHKIMIA 115 penieHns 3a7ad.

IlepBas 1 BTOpas npousBoAHble pyHKUMHU. OnpenesieHne, reOMeTpUIECKU U
(puzmyeckuil CMBIC TPOM3BOIHOM. Y paBHEHKE KacaTeJbHOM K rpadpuKy (OyHKIIUU.

[Ipou3BogHbpIE  3JIEMEHTApHBIX  (PYHKUMHU. [IpouzBogHass  CyMMBl,
MPOU3BEAECHU S, YACTHOTO Y KOMITO3UIIMU (DYHKITUH.

MHo3kecTBa U JIOTHKA

MHoX)ecTBO, oOmepalvy HaJl MHOXECTBAMU W HUX CBOUCTBa. JluarpamMmbl
diiepa—Benna. IIpuMeHeHME  TEOPETHMKO-MHOXECTBEHHOIO — amnmapara i
OMUCAHUsl PeasbHbIX IPOLECCOB M SIBJIEHUH, NpPU PpEelIeHUHd 33aAad U3 APYrux
yueOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MAaTeMaTHYECKOro OObBEKTa, CIIE/ICTBUE,
J0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPAaBHEHUSI.

11 KJIACC

YucJia ¥ BBIYHCICHUS

HatypasibHple u nesnble uyucna. [lpuMeHeHue NpU3HAKOB [EIMMOCTH LIEJIbIX
ypceJ, HauOospliii oommi geautenb (ganee — HOJl) m HamMeHblliee oOlee
kpatHoe (nanee — HOK), ocratkoB o moaymo, anroputma EBkimna s pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHple uucna. AnreOpamyeckas M TpUTOHOMeTpHuecKas (HOpMBI
3aUCU  KOMIUIEKCHOIO 4YHcia. ApudMeTrnyeckre onepaluud ¢ KOMIUIEKCHBIMU
yrciaamMu. M3o0paxkeHne KOMIUIEKCHBIX YHMCeN Ha KOOPIMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHd M3 KOMIUIEKCHOro uucia. IIpumeHenue
KOMIJIEKCHBIX YHMCEJI JJIs pelIeHNs (PU3NIECKUX U TEOMETPUUYECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUI Y HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CJIEJCTBHS. PABHOCWIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEW  TPUIrOHOMETPUUYECKMX  ypaBHEHMHA C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHre TpuroHoMeTpUYECKUX HEPABEHCTB.

OcHOBHblE METOJBl  pEUIeHHsl MOKa3aTeJbHbIX U JIOTAapU(PMUYECKHUX
HEPABEHCTB.

OcHOBHbIE METO/Ibl PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE METOJBl pEIICHHS CUCTEM M COBOKYIHOCTEM PpPalMOHAJIBHBIX,
VPPAaLMOHAJIbHBIX, IOKA3aTEJIbHBIX U JIOTapU(PMUAUYECKUX YPABHEHUN.

VY paBHeHUs1, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



[IpyumeHeHre ypaBHEHUI, CUCTEM U HEPAaBEHCTB K PELICHUI0 MaTeMaTUYECKUX
3a7]a4y U 33/1a4 U3 Pa3IMYHbIX 00JacTell HayKH U peajibHOU KWU3HU, UHTEPIIpeTalys
MOJIyYEHHBIX PE3YJILTATOB.

®Oynknuu u rpacguku

I'padpuk komnosunum ¢yHkIMid. ['eomerpuueckue oOpa3bl ypaBHEHUN WU
HEPABEHCTB HAa KOOP/AMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue PyHKIMU, X CBOMCTBA U IPAUKH.

['papuyeckne Meroabl pellleHUs] YpaBHEHUW W HepaBeHCTB. | 'padpuueckue
METO/Ipl PEIEHUS 3a/1a4 C TapaMeTPaMH.

Ucnonb3oBanue rpadukoB (PYHKIMU [J1 UCCIEAOBAHUS IPOLIECCOB U
3aBUCHMOCTEH, KOTOpble BO3HHMKAIOT NpPU pelleHud 3aJad U3 APYrux Y4eOHbIX
MPEIMETOB U PeAJIbHOM KU3HMU.

HayaJsia MaTeMaTH4eCKOro aHaJIn3a

[IpumeHeHre MpPOU3BOJHOM K KCCIEJOBAHUIO (DYHKLIMA HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxieHre HanOoJIbIero 1 HaMMeHbIIEro 3Ha4YeHUi HellpephIBHOM
(byHKLIMM Ha OTpE3KE.

[IpumeHeHre NPOU3BOAHOM ISl HAXOXKIEHUS HAWJIydlllero pelieHus] B
NPUKJIAIHBIX 3ajJavyax, [Jis ONpedesieHUuss CKOPOCTM M YCKOpPEHWsl Ipolecca,
3aJaHHOTO (POPMYJION UK TPapUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. I[lepBooOpa3Hbie
3JieMeHTapHbIX (pyHKUIUH. [IpaBria HaxoXJeHUs1 TEpPBOOOPA3HbIX.

Nurerpan. ['eomeTpuyecknii CMBICI UHTETpaia. BelUMCIIEHHE ONpPEAEIIEHHOTO
uHTerpana no gopmyne HeiotoHa-Jleiibuuna.

[IpumeHeHre MHTerpasa [yisi HaXOXAEHUs IUIOWanedl IUIOCKUX ¢Uryp u
00bEMOB reOMETPUUYECKUX TeJl.

[Ipumepsl pemennn  audpepeHmaIbHbIX  YpaBHEHUM. MaTteMatudeckoe
MOJIETMPOBAHUE  pEAJbHBIX IMPOLECCOB € MOMOIIBID AU depeHIMATBHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEIO OBIIET'O
OBPA30OBAHNA

JINYHOCTHBIE PE3VYJIbTATDBI

1) rpa:k1aHCKOTr0 BOCIMTAHMS:

c(OpPMUPOBAHHOCTh IPAXKIAHCKOW MO3UIMK OOyJaloIerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHUICKOTO OOINECTBa, MPEICTaBIeHNe O MAaTEMaTHUECKUX
OCHOBax (pYHKIIMOHUPOBAHUSI PA3JMYHBIX CTPYKTYp, SIBJIEHUH, TMpOLEeayp
rpaxIaHCKOro o0IecTBa (BHIOOPHI, OMPOCHL U IPYTOe), YMEHHEe B3auMOJIECTBOBATD
C COIMAILHBIMU MHCTUTYTAMU B COOTBETCTBUU C X (DYHKIIMSAMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(pOopMUPOBAHHOCTh POCCUMCKOM TPAKIAHCKOU WJICHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCUICKOM MaTEMAaTUKH, LIEHHOCTHOE OTHOULIEHUE K
JOCTURKEHUSIM POCCUMCKMX MATEMATUKOB U POCCUICKOM MaTeMaTH4eCKOW IIKOJIbI,
UCMOJIb30BAaHUE 3TUX [JOCTUKEHUHA B JPYrUX HayKaxX, TEXHOJIOTUsX, cdepax
9KOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSI:

OCO3HAHWE JYXOBHBIX LEHHOCTEW POCCUUCKOrO Hapoaa, cpopMHUPOBAHHOCTb
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUIN HAYKU U JIeSITeJIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHHUE YCTONYUBOTO OYyIyIIero;

4) 3cTeTHYeCKOro BOCIUTAHUSA:

3CTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas SCTETUKY MATEMAaTUUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PEIIeHU, PacCykJIeHUN, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3jIMYHbIX BUIOB UCKYCCTBA;

5) ¢puznuecKkoro BOCNUTAHUS:

c(hOpMUPOBAHHOCTh ~YMEHUsI TMPUMEHSATh MaTeMaTUUYeCKUe 3HaHUs B
MHTepecax 3JI0pOBOTO U 0e30MacHOro oOpasa JKU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3[I0pPOBBIO (310pOBOE NHUTaHWE, COATAHCUPOBAHHBIM pPEXUM 3aHITUNA U
OTJbIXa, peryjsipHasi (pu3nyeckasi akTUBHOCTD), (DU3UYECKOE COBEPILEHCTBOBAHUE
MIPU 3aHATHUSX CIIOPTUBHO-03[JOPOBUTEIBHON AEATEbHOCTHIO;

6) TPy10BOro BOCNMTAHUSA:

TOTOBHOCTh K TpPYyHdy, OCO3HAHWE IIEHHOCTH TPYAOMIOOUs, HWHTEpec K
pazmuuHbiM  chepaM  TPO(PECCUOHAIBLHON  JESITEIbHOCTU,  CBSI3aHHBIM ~ C
MaTeMaTUKON ¥ e€ TMPWIOKEHUSIMH, yYMEHHE COBEpIaTh OCO3HAHHBI BBHIOOD
Oymymein mpodpeccud W peasu30BbIBAaTh COOCTBEHHBIE JKW3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHIeCcKOMY 0Opa30BaHUI0 M CaMOOOPA30BAHUIO



Ha TIPOTSDKEHMM BCEW JKM3HH, TOTOBHOCTh K AKTMBHOMY YYacTUIO B peIIeHHU
MPaKTUYECKUX 3a/1a4 MaTeMaTUIECKOW HaIllpaBJIeHHOCTH;

7) PK0JIOTHY€CKOr0 BOCIIHUTAHHUS:

c(hOPMUPOBAHHOCTh ~ YKOJIOTUYECKOW  KYJIbTYypbl, TOHUMAHWE  BIIMSHUS
COLIMATIbHO-9KOHOMUYECKHX TPOIIECCOB HA COCTOSTHUE MPHUPOAHON U COIMAILHOU
Cpelbl, OCO3HaHUE IIOOAJTBLHOTO XapaKTepa dKOJIOTMYECKUX MpoOJieM, OpUEHTAIHS
Ha TIpUMEHEHWe MaTeMaTHYeCKMX 3HaHWK I pelleHus 3aJad B 00JacTu
OKpYXaloIllel cpeapl, TUIAHUPOBAaHWE IIOCTYMIKOB W OIEHKM WX BO3MOXKHBIX
MOCJIE/ICTBUI /ISl OKPY’KAIOIIEH CPeJibl;

8) HeHHOCTH HAYYHOT0 NO3HAHHUSL:

c(POPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAyKW M OOIIECTBEHHOUM MPAaKTHKW, TOHUMaHUE MaTeMaTHIeCKOU
HAyKM Kak cepbl 4eioBeuecKon AesITeIbHOCTH, ITANOB €€ pa3BUTHSA U 3HAUMMOCTU
IJIsl Pa3BUTHUSI ITUBUJIM3AIMM, OBJIAJICHUE S3BIKOM MAaTeMaTUKW U MaTeMaTH4eCKOu
KYJIbTYpPOH KaK CpPeJCTBOM IMO3HAHWS MHPA, TOTOBHOCTh OCYIIIECTBIISITh TIPOSKTHYIO
M MCCJIEIOBATEIILCKYIO AeATEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATbI

ITo3HaBaTe/IbHbIE YHUBEPCaJbHbIE yueOHbIe JeliCTBHS

Ba3oBble Jornueckne aeHCTBHA:

BBIABJIAATh M XapaKTEPU30BaTh CYIIECTBEHHBbIE IPU3HAKM MaTEMaTUYECKUX
OOBbEKTOB, TMOHSATUN, OTHOLWIEHUHA MEXIAY MOHATUSAMH, (HOPMYJIUPOBAThH
OIpeJlesIeHUs] TIOHATUM, YCTAHABJIMBATh CYHIECTBEHHbIM MPU3HAK KJacCU(pUKaIWY,
OCHOBAaHUsI 151 0OOOIIEHUS U CPAaBHEHU S, KPUTEPUU TTPOBOIUMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (OpMynIupoBaTh M MPeoOpa3oOBbIBaTh  CYXKICHHUS:
yTBEpIUTEbHbIE U OTPULIATEIbHbIC, €IMHIUYHbIE, YACTHBIE U OOIINE, YCIIOBHBIE;

BBISIBJISITh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEPXKICHUAX, MpediaraTb KPUTEPUU IS
BBISIBJIEHUSI 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;

JeJlaTh BBIBOABI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
VH/IyKTUBHBIX YMO3aKTIOYEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

POBOJUTh CAMOCTOSITEIBHO JOKa3aTeJbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(MpsiMble ¥ OT MPOTUBHOIO), BBICTPAMBATh APTYMEHTALIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BHIBOIbI;

BBIOMpaTh crnoco0 pelieHus y4eOHOM 3aJaud (CpaBHMBATh HECKOJIBKO
BAapUAHTOB pElLIEeHUs], BBIOMpaTh HarOoJiee MOIXOASIIUI ¢ YUETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBarebCKue JeHCTBUSA:



UCTIONIb30BaTh BOIPOCHI KaK KCCIIEOBATENILCKUI HMHCTPYMEHT IO3HAHUS,
opMyarpoBaTh ~ BOINpPOCH,  (PUKCUpYIOIME  MPOTHUBOpEuYHe,  MpodJemy,
yCTaHABIMBATh WCKOMOE WM JaHHOe, (hOpMHUPOBATh THIIOTE3Y, APTyMEHTHUPOBATb
CBOIO MMO3UINI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA KCIEPUMEHT, HCCIIEIOBaHUE
[0 YCTAQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEN MKy OOBEKTaMu, SIBICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (pOpMyIUpOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yJbTaTaM
NPOBEAEHHOrO  HAOJMIOAEHUsl,  UCCJENOBaHUs,  OIEHMBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTATOB, BHIBOAOB U 00OOIICHMIA;

MPOrHO3MPOBATh BO3MOKHOE pa3BUTHE TMIpollecca, a TaKkKe BbIIBUraTh
MPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pab6ora c uncphopmanueii:

BBISIBJISITh J1e(pULIMTH MH(MOPMALIMK, AAHHBIX, HEOOXOAUMBIX AJisi OTBETa Ha
BOIIPOC U JJIs1 PEIICHUS 3a/1a4H;

BHIOMpaTh MH(MOPMAIMIO U3 UCTOYHMKOB PA3JIMUHBIX TUIIOB, aHAIM3UPOBATb,
CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIUIO PAa3IUYHBIX BUIOB U (hOpM
NpeJCcTaBJIeHNS];

CTPYKTYypUpOBaTh MH(MOpPMaLIMIO, MPEICTaBIATh €€ B Pa3NIMYHbIX (hopMax,
WLTIOCTPUPOBATH I'pahuvecKy;

OLICHUBATb HaJEKHOCTh nH(pOpMaLIUH o CaMOCTOSITEIbHO
c(pOpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEP CAJIbHbIE YUeOHbIE el CTBHS

Oomenne:

BOCIIPUHUMATh ¥ (hOPMYJIMPOBATh CYXKICHUS B COOTBETCTBHU C YCIIOBHSIMU U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOK TOUKY 3PEHMS B YCTHBIX
U TUCbMEHHBIX TEKCTax, JaBaTh TOsICHEHUs 10 XOAy peIIeHUsl 3a1auw,
KOMMEHTHPOBAThH MOJIyUYEHHbIA Pe3yJIbTaT;

B XOJie OOCYXKJEHUs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOJieMbl, peliaeMoil 3aJadd, BBICKA3bIBaTh MWJCH, HalleJIeHHBIE Ha IOWCK
pellicHHs], COIOCTaBJIATh CBOM CYXKICHHS C CYXICHUSAMH JAPYIMX YYaCTHHUKOB
aMajora, OOHApPYXKHMBaTh pa3jIMYKMe M CXOACTBO IMO3MIMKA, B KOPPEKTHOH opme
(bopMyIMpOBaTh pa3HOIIACKS, CBOU BO3PAKEHUSI;

MPEJCTaBJIATh Pe3yJIbTaThl PelleHrs 3aJadyd, SKCIEPUMEHTa, WCCIICIOBaHMS,
MIPOCKTa, CAMOCTOSITEJIbHO BBIOMpaTh (POpPMAT BBHICTYIUIEHHSI C Y4YETOM 3ajad
Mpe3eHTAIA U OCOOCHHOCTEN ayIUTOPHH.

PeryissTuBHbIE€ YHHBEP CAJbHbIE YUueOHbIE JeHCTBHSI
Camooprannzanus:



COCTaBJIATh IUIaH, aJITOPUTM pELIeHUsl 33aui, BbIOUpaTh CIIOCOO pelleHusl C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUAN C YYETOM HOBOW MH(OPMALIUH.

CaMOKOHTP 0J1b, SMOIMOHAJbHBIN HHTEJUICKT:

BJIQJIETh  HAaBbIKaMM  IIO3HABATEJbHOW  peuieKCMM  Kak  OCO3HaHMA
COBEpILAEMbIX JEHCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB, BJIAJETh
croco0amMy  CaMOIIPOBEPKH, CAMOKOHTPOJISl Tpollecca U pe3ysbTaTra pelieHust
MaTeMaTUYECKOU 3a1au;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTH IPH PELIEHUM 3a[a4y,
BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEJIbCTB, JAHHBIX,
HaWAEHHBIX OMMOOK, BBISIBJIEHHBIX TPYAHOCTEN;

OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LENIU U YCIOBHUAM, OOBSICHSITh IPUYNHBI
AOCTUXEHUS WIM HEJIOCTHKEHUsI PEe3yJIbTaTOB AESTebHOCTH, HAXOOUTh OIIMOKY,
[aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHaAs NeATEJIbHOCTD:

NOHUMAaTh W MCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOM M WHAMBHUIYAJIbHOU
padoThI IpU pellieHny yueOHBIX 3aa4, TPUHUMATD 11eJIb COBMECTHOM eATENbHOCTH,
IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM pPadOThl, pachpeaessaTh BUAbl padoT,
JOroBapuBaThcsi, 0OCYXJaTh MPOLIECC U pPe3yabTaT padoThl, 000OIIATh MHEHUSs
HECKOJIbKHUX JIIOAEH;

y4yacTBOBaTh B TPYMIOBHIX (popmax padoThl (0OCykIeHUs, OOMEH MHEHHI,
«MO3TOBBIE INTYPMbl» U MHBIE), BHIIOJHATH CBOIO YaCTh paOOTH 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYIMMH WIEHAMU KOMaH[Ibl, OLEHUBATh KAa4€CTBO CBOETO BKJala
B OOMII MOPOLYKT MO KpUTepusM, COPMYJIMPOBAHHBIM  YYACTHUKAMU
B3aUMOJIENICTBUS.

IHNPEAMETHDBIE PE3YJ/IbTATDI

K koniy oOyuennss B 10 kJjacce oOydamoluiicss MOMYyYUT CIELYIOIIUE
MpeJMETHbIE Pe3yJbTaThl MO OTAENbHBIM TeMaM paOoueill MporpaMMbl y4eOHOTO
Kypca «AJjrebpa 1 Hauajaa MaTeMAaTUYECKOrO aHAIU3ax»:

Yuciia ¥ BBIYHCIACHUS:

CBOOOJHO OIEPUPOBATh TOHATUSAMU: PAIMOHAIBHOE 4YHCJIO, OeCKOHeuHas
neprogndeckas  ApoOb, TPOIEHTH, HPPANMOHAILHOE YHWCIIO, MHOXECTBA
PalMOHAJILHBIX U IEMCTBUTEIBHBIX YUCEN, MOAYJIb IEMCTBUTEIHLHOIO YUCIIA;

MPUMEHSTh JPOOM W TMPOIEHTH ISl pelleHus TPUKJIAJHBIX 3aJad U3
Pa3JIMYHBIX OTpacjell 3HAaHUH U pealbHOU KU3HU;

MPUMEHATh TTPUOIKEHHBIE BBIYKCIICHUS, TIPAaBWIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BIYMCIICHUN;



CBOOOJHO ONEpUpOBaTh IOHATHEM: CTENEeHb C LEJbIM IOKa3aTesieM,
VCTIOJIb30BaTh NOAXOAAIIYI0 (POPMY 3alMCH JEUCTBUTENILHBIX YHCEN JJI PEILEHUSA
MPAKTUYECKUX 3a/1a4 U MPE/ICTaBICHUS IaHHBIX;

CBOOOJHO OINEPUPOBATh TMOHATUEM: apU(PMETUUYECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJJHO OIIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIbHBIM TIOKA3aTeJIeM;

CBOOO/IHO ONEpUPOBATh MOHATHSAMM: JIorapudM YHUCIa, [ECITUYHbIE U
HaTypaJIbHbIE JIOTapU(MBI;

CBOOOJHO ONEepUpOBaTh MOHATUSMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIeHC
YKCJIOBOIO apryMEHTa;

OIIEpUPOBATh IMOHATUAMM: APKCUHYC, aPKKOCHHYC M apKTAHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa:

CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUS-CJIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3id4yHble METOAbl pEIIeHHs palMOHANBHBIX U JpOOHO-
pallMOHANbHBIX ~ YPaBHEHW, TPUMEHATh METOJl HWHTEPBAJIOB ISl  PELIEHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMU: MHOTOUJIEH OT OJHON IepeMEeHHOMH,
MHOTOYJIEH C LIEJIBIMU KO3((PULIMEHTAMUA, KOPHA MHOTOUWIEHA, IPUMEHSATD JIEJICHHAE
MHOIO4YJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y m teopemy Buera nna
pelleHus 3a/1ay;

CBOOOJHO OMNEpUpOBaTh TMOHSTUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUIA,
MaTpula, ONpeIeauTe]ib MATpUllbl 2 X 2 U €ero TeOMETPUUYECKHU CMBICT,
UCIIOJIb30BaTh CBOWICTBA ONPENENUTENS 2 X 2 Jid BBIYMCIEHUSA €ro 3HauyeHuH,
MPUMEHSTh ONpeNeUTeN [UIsl PElIEHUsI CUCTeMbl JIMHEWHBIX YpaBHEHWIA,
MOJIEJIMPOBATh PEAJIbHBIE CUTYALIUHA C MOMOIIBI0 CUCTEMBI JIMHEWHBIX YpPaBHEHU,
UCCIIEIOBATh TIOCTPOEHHBIE MOJEJM C TOMOIIBI MaTpull W OIpeleIuTesIen,
MHTEPIIPETUPOBATh [TOJIyYEHHBIN PE3YJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEWCTBUHA C KOpPHAMM Uil NpeoOpa3oBaHUs
BBIPAKEHUU;

BBITIOJTHATH MPEe0OPa30BaHUsI YMCIIOBBIX BBHIPAXXEHH, COAEPKAIIUX CTETEHU C
palMOHAIbHBIM [TOKa3aTesIeM;

VCTIOJIb30BATh CBOMCTBA JorapugmoB IS npeoOpa3oBaHus
JorapupMUYECKUX BBIPAKEHUM;

CBOOOJHO OMNEepUpOBaTh MOHSTUSIMH: HpPpAIMOHATIbHBIE, TOKa3aTelbHblE U
JorapupmMuyecKkue ypaBHEHHs, HAXOJUTh UX PEIICHUS C IMOMOIIBI0 PABHOCHIBHBIX
MIEPEXOI0B WM OCYILECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSITh OCHOBHBbIE TPUTOHOMETpUYeckue (hopMyJibl Jisi peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHMUIA;

CBOOOJHO  OIMEpPUpPOBATh TOHATUEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
NpPUMEHATh  HeoOXoauMble  (OPMYJBI  JJIsI  PEUIEHWS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJE/IMPOBaTh peajlbHble CUTyallMd Ha sA3bIKE aareOpbl, COCTAaBIIAThH
BbIPA)KEHUS, YpPAaBHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3ajayd, MUCCIeN0BaTh
MOCTPOEHHBIE MOJIEJTU C UCTIOIb30BAaHUEM arnapaTa aareOphl.

®Oynknum u rpadukn:

CBOOOJIHO ONEPUPOBATh MOHATUAMMU: (PYHKIMS, CIIOCOOBI 3adaHusl (DYHKIIUH,
B3aMMHO oOOpaTHble (DYHKIIUK, KOMIO3UIMA (PyHKIMH, rpaduk (QYHKIIUH,
BBITIOJTHSATH JIEMEHTapHbIe MpeoOpa3oBaHus rpadrKoB (QyHKITHIA;

CBOOOJHO OINEPUPOBATh TMOHATHUSIMHU: OOJIACTh OIpENeeHUsT U MHOXKECTBO
3Ha4YeHUN (PYHKLMH, HYJIU (PyHKIMH, TIPOMEKYTKH 3HAKONIOCTOSIHCTBA;

CBOOOJIHO OINEpPUPOBATh TMOHATUSAMHU: UYETHbBIE U HEUYETHblE (DYHKIIUH,
neproanyeckre (PyHKIMU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBl (DYHKIIUM, HauOosblllee W HauMeHblllee 3HaYeHue (PyHKIMU Ha
MIPOMEXKYTKE;

CBOOOJHO ONEpUpOBaTh MOHATUSIMU: CTENleHHAs! (PyHKIMsS C HATypaJbHBbIM U
LEeJbIM TOoKa3aTesieM, rpaduk crerneHHOW (DYHKIUM C HATypajbHbIM M II€JIbIM
nokazaTesieM, rpadvK KOpHS N-Oi CTeneHW Kak (PyHKIMU OOpaTHOW CTEMeHU C
HaTypaJIbHBIM NIOKa3aTeseM;

ONEpPUpPOBATh TOHSATUSIMU: JIMHEWHAs, KBaJpaTH4Has W JIPOOHO-TMHEWHast
(byHKIIMU, BHITIOIHSTH 3JIEMEHTApHOE UCCIIEIOBAHUE U MIOCTPOSHUE UX IPahUKOB;

CBOOOJIHO OMEepUpOBaTh TMOHATUSMM: TOKa3aTedbHasi W JiorapupmMuyeckas
(yHkiMM, uX cBoWCTBa M rpadUKu, WCHOJIb30BaTh UX TpauKd Ajs pelieHus
yYPaBHEHUN;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpejiesieHue TPUrOHOMETPUUECKUX (DYHKIIMIA YMCIOBOTO apryMEeHTa;

UCMOJIb30BaTh rpauku (QYHKIMA JUIsi  UCCIEAOBaHUs MPOIECCOB U
3aBHCUMOCTEN MpHU PElIeHUH 3aJad U3 JIPYTUX Y4eOHBIX MpPeAMETOB M pealbHOU
KHU3HU, BBIpAXKaTh (pOpMyJIaMy 3aBUCUMOCTH MEX/1y BEJIMUYMHAMU;

HayvaJsia MaTeMaTH4eCKOro aHaJjmn3a:

CBOOOJIHO OIEpUPOBATh TOHATUSIMU: apuUPMeTUUYecKass U TeoMeTpuuecKast
nporpeccusi, 6eCKOHeUHO yOBIBaOIasi reoMeTpudecKkass Mporpeccusi, JUHEUHBINA U
9KCIIOHEHIIMAJIbHBIN pOCT, (pOpMYyJa CIOKHBIX NPOLEHTOB, UMETh MPEICTABIECHUE O
KOHCTAHTE;

WCIOJb30BaTh MPOTPECCUM [UISl PEIIECHUs PeajbHbIX 3aJay IPUKJIAJHOrO
Xapakrepa;



CBOOOJHO OMNEpUPOBaTh MOHATUSIMU: MOCIEJOBATEIBHOCTb, CIIOCOObI 3a/1aHus
IIOCJIEIOBATENIBHOCTEM, MOHOTOHHBIE UM OTPaHUYEHHBIE I10CJIEJOBATEIBHOCTH,
MOHMMATh OCHOBBl 3apOXIEHHS MAaTEMaTHUYECKOro aHajliM3a Kak aHaju3a
OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: HETIpepbIBHbIE (DYHKIIMK, TOUKHU Pa3pbiBa
rpaduka (PyHKIIMU, aCUMOTOTHI rpadguka pyHKIMH;

CBOOO/IHO ONEepUpOBaTh MOHATHEM: (DYHKLMs, HENpepbiBHAs Ha OTpe3Ke,
MPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIUH [J151 pEeIlIeHusI 3a/1ay;

CBOOOJHO OMNEpUpOBaTh TMOHATUSAMU: T[epBasi M BTOpas IPOU3BOJHbIC
(pyHK1IMU, KacaTenbHas K rpaduky (pyHKINU;

BBIYMCJIATh ITPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U KOMITO3ULIMU
IOBYX (PYHKIIMH, 3HATH ITPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIUY;

UCIOJIb30BaTh T€OMETPUYECKUUA M (PU3NYECKUI CMBICT TPOU3BOJHOW ISl
peleHus 3a1ay.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO ~ ONEpUpOBATh  IOHATUSMHU:  MHOXECTBO,  ONEpaluu  HaJ
MHOKECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar [Jisl ONUCAHUS PeaIbHbIX
MPOLIECCOB U SIBJIEHUI, IPY PELICHUH 3aa4 U3 IPYTUX yUYeOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATh MOHATUSIMU: OIpEIesieHUe, TeOpeMa, YypaBHEHHe-
CJIE[ICTBHE, CBOWCTBO MAaTEMaTUYECKOTo OObeKTa, JOKa3aTeJbCTBO, PABHOCUIIbHbBIC
YPaBHEHUsI Y HEPABEHCTBA.

K konmy oOyuenms B 11 kJacce o0OydYaloIMiACS TMOJIYYHUT CJETyIONIe
NpeJMETHbIE Pe3yJbTaThl MO OTIAEJbHBIM TeMaM palOoueill MmporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajaa MaTEMAaTUYECKOTO aHAIU3ax»:

Yucaa u BBIYUCJIEHNUA:

CBOOOJHO OMEepUPOBATh MOHSATHSMU: HATYPATbHOE U IIeJI0€ YUCI0, MHOXECTBA
HATYPJIbHBIX W LIEJBIX YKMCEJI, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH LEJbIX YHCEN,
HOJI u HOK HarypanpHbIX 4uces Uil pEIICHUs 3aJa4, NPUMEHATH AJITOPUTM
EBxknupa;

CBOOOJHO OINEpUpPOBaTh TMOHATHEM OCTaTKa MO MOAYJII0, 3aluChiBaTh
HATypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO OINEPUPOBATh MOHATHUSMM: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX 4MCes, MPEeACTaBIsATh KOMIUIEKCHBIE YHMCJa B ajre0Opanyeckod U
TPUTOHOMETPUYECKOU (POPME, BBINOJHATH apU(PMETUUYECKUE ONepalu C HUMU U
n300pakaTh HA KOOPAUHATHOW TIOCKOCTH.

YpaBHeHN U HEPABEHCTBA:



CBOOOJHO ONEpUpOBaTh MOHATUSIMU: HpPpaLMOHAJIbHBIE, IOKa3aTesbHble U
JorapupMrUYecKre HEPABEHCTBA, HAXOIUTh UX PELIEHUS C TOMOIIbI0 PABHOCUIIbHBIX
MEPEXO/I0B;

OCYHIECTBJISATh OTOOp KOpPHEW TpU pelieHMd TPUTOHOMETPUUYECKOTO
yYPaBHEHUS;

CBOOOJHO ONEpUpOBaTh TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoJguMble  (OpMyJIBl Al pellieHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpOBaTh MOHSTUSIMU: CHUCTEMAa U COBOKYIHOCTb YPaBHEHUU U
HEPAaBEHCTB, PAaBHOCWUJIbHBIE CHUCTEMbl U CHCTEMbI-CJIE€JCTBUS, HAXOJUTh PEIICHUs
CUCTEMBl U COBOKYITHOCTEH pPAaLIMOHAJIbHBIX, MPPALMOHAJIBbHBIX, MOKAa3aTEJbHbIX U
Jorapu(pMuUYecKuX ypaBHEHUN U HEPABEHCTB;

peliath palrOHaJIbHbIE, VPpalMOHAJIbHBIE, MOKa3aTesbHbIE,
JorapupmMuyeckue U  TPUTOHOMETPUYECKME YPaBHEHHMSI UM  HEPaBEHCTBA,
coiepKaliye MOLyJIM U apaMeTphl;

NPUMEHSATH TpauyecKre METOIbl JJIsl PEllIEHUs] YPaBHEHUN U HEPABEHCTB, A
TaK’Ke 3a7a4 ¢ IapaMeTpamu;

MOJIEIMPOBaTh peajibHble CUTyallu Ha SI3bIKe aireOpbl, COCTaBJISAThH
BBIPA)KEHUS, YPAaBHEHHWs, HEPABEHCTBA W MX CHUCTEMbl 110 YCJOBHUIO 33Ja4H,
uccieoBaTh TOCTPOEHHbIE MOJAEAM C MWCIHOJIb30BaHMEM ammapaTa anreOpsl,
VHTEPIPETUPOBATh NIOJTYYEHHBIN pe3yJIbTar.

OyHkun U rpaukn:

CTpOUTh TpaUKM KOMIIO3ULMM (DYHKUMH C TIOMOIIBI0 3JIEMEHTAPHOIO
WCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMHU ABYX (DYHKIIUM;

CTPOUTh T€OMETpUUYECKUE 00pa3bl YPABHEHUI M HEPABEHCTB Ha KOOPIMHATHOU
MJIOCKOCTH;

CBOOOJHO  OMNEpPUpPOBATh TMOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKUX
pyHK1IUT;

NPUMEHATh (PYHKUMHU [ MOJEIUPOBAHUSI U HCCIIEOBAHUS peasibHbIX
IIPOLIECCOB.

HayaJsia MaTeMaTH4eCKOro aHajmu3a:

MCIOJIb30BaTh MPOM3BOAHYIO ISl UCCIIEAOBAaHUS (DYHKLIMM HA MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXOIuTh HauOoJblIee U HauMeHblllee 3HAaUeHUs (DYHKLMM HETPephIBHON Ha
OTpPE3KE;

UCIOJIb30BaTh MPOU3BOJHYIO [UIsl HAXOXIEHWs HAWIydllero pelieHust B
MIPUKJIAIHBIX, B TOM YHUCJIE COLIMATIbHO-9KOHOMHYECKHX, 3aJa4ax, AJIS ONpeaeSIeHUs
CKOPOCTH U yCKOPEHUS ITpoLIEcca, 3aJaHHOro (pOpMyJION WM TpapuKoM;



CBOOOJIHO ~ ONEpUpOBaTh TMOHATUSIMU: TepBoOOpa3Hasi, OMpeJeIEHHBIN
UHTETpal, HAXOOUTh TIEPBOOOpA3HbIC SJIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpan mo ¢gopmyie Heiotona-JleniOaua;

HAXOJUTb TUIOIIAAN TUIOCKUX (PUTYp U 0OBEMBI TEJT C MOMOIIIBIO UHTErpaa;

MMETh TPEJCTABIEHUE O MATEMAaTHYECKOM MOJEJIMPOBAHUMA Ha IPUMEpE
coctaBjieHus AU epeHIMaTbHbIX YPaBHEHUN;

pelath NPUKJIAJHbIE 33Ja4d, B TOM YHUCIE COIUAIbHO-IKOHOMHYECKOIO U
(puzmyeckoro xapakTepa, CpeACTBAMA MaTEMAaTUYECKOTO aHAIM3A.



TEMATNYECKOE IIVIAHUPOBAHUNE
10 KJIACC

Ne

~

HanmeHnoBaHue pa3/iejioB u
TeM IPOrpaMMbl

KoJandyecTBO 4acos

Bcer KontpoJbH
o ple pa6oThl

IIpakTHyeck
e padoThl

DJIeKTP OHHbIE

(mucppoBbie)
oOpa3zoBarejbHbIE

pecypchl

MHO:XeCTBO JEUCTBUTEILHBIX
ynces1. MHOrOWIEeHsI.
PauyonanbHble ypaBHeHus u
HepaBeHcTBa. CUCTEMBI
JIMHEVHBIX YpaBHEHUI

24 1

®dyHkuMM U rpaduKm.
CrenenHas (pyHKIHUS C UEJIBIM
rokKasaresiemM

12 1

ApudmeTruecknii KOpeHb n-
oui crerienu. MippaimoHaibHbie
ypaBHEHU S

15 1

ITokazarenpHas (pyHKUMA.
ITokaszaTesbHbIE YpaBHEHUA

10 1




5 Jlorapupmuueckas pyHKLHS. 13 1
Jlorapudmuueckue ypaBHEeHUS

6 Tpuronomerpuyeckue 2 1
BHIpaXEHUS M YpaBHEHUS

7 ITociiemoBaTEILHOCTH U 10 |
Mporpeccuu

g HenpepriBHbIe (DyHKINN. 20 |
[IpousBonHas

9 [ToBTOpeHue, 0600IIeHNE, 5 )
cucTeMaTu3als 3HaHUI

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOI'PAMME




11 KUIIACC

Ne KoJuuyecTBo yacos
DJIeKTPOHHbIE
n| HaumeHoBaHme pa3aeJioB u (mucppoBbie)
Bcer Kontpoabn | IlpakTnueck
/ | Tem mporpamMmsl oOpa3oBaTeJbHbIE
0 pie padoThI e padoTsl

n pecypchbl

Uccnenoanvie pyHKui ¢ 2 1

MOMOIIIBIO TPOU3BOIHOMN

[lepBooOpa3Has u UHTETpas 12 1

I'padpuxn

TPUTOHOMETPUUYECKUX

pyHKIMII. 14 1

Tpuronomerpuyeckue

HEPaBEHCTBA

NppanmonanbHeie,

MoKa3aTeJibHble U

24 1

norapupMuyecKue

HEPAaBEHCTBA

KomrekcHeie uncna 10 1

HarypanbHble 1 niessle yncia 10 1




Cucremsl PallMOHAJIbHBIX,
HUPpPallMOHAJIbHBIX

12 1
MOKa3aTe/bHbIX U
JorapupMUYECKUX YpaBHEHUI
3amauM ¢ napameTpamu 16 1
[ToBTOpeHue, 06o0IIEHN E, 16 )
CUCTEMAaTU3alMsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOI'PAMME







IHOYPOYHOE INTAHUPOBAHUNE

10 KJIACC
Ng¢ KosmnuecTBo yacos
DJIeKTPOHHbIE
Hdara mncgpoBbie

I Kounrpoa IIpakTHue

Tema ypoka Bce n3yde oOpa3zoBaren
/ bHbIE CcKHe

ro HHS bHbIE
n padoThl padoThI
pecypchl

[[MHOX)ecTBO, onepaluu Hajl 1

MHOKECTBAMH U X CBOMCTBA

Huarpammsl Diiepa-Benna 1

IIpumenenue TeopeTuko-

MHO>KECTBEHHOTO armapara ajist 1

peleHus 3a1a4

ParmmonasbHbBIe yncia.

OOBIKHOBEHHbIE U JIECSITUIHBIE |

IpoOu, MPOLIEHTHI, OECKOHEYHbIE

nepUoInIecKre Apoou

PammmonaspHBIE YKCIIA.

OOBIKHOBEHHbIE U IECSITUIHBIE |

JIpOOH, IPOLIEHThI, OECKOHEUHbIE

nepuoIuvecKre Apoou




[Tpumenenue apodeii u
IIPOLICHTOB ISl PeIICHHUSI
NPUKJIA/IHBIX 337129

[Mpumenenune apodeii n
MIPOLICHTOB [/ pPeIlIeHus
MPUKJIaJHBIX 33424

HeicTBUTEIbHBIE YHCIIA.
ParmmonasbHble U
MPpalMOHAILHBIE YHCTIA

ApudmMeTrnuecKre onepanum ¢
JlefICTBI/ITe)ILHLIMI/I YHucjiaMu

Mopyb AeACTBUTEIBHOTO YKca
U €ro CBOICTBA

[TpuOMkEHHBIE BHIUMCIIEHUS,
IIpaBUJIa OKPYIJICHUs, IPUKUIKA
Y OLICHKA pe3yJibTara
BBIUMCJICHUN

OcCHOBHBIE METO/IBI PELICHUS
EJIbIX ¥ JPOOHO-PAIIMOHAIBHBIX
YPpaBHEHUI1 U HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
IEJIBIX ¥ JPOOHO-PAIIOHAIBHBIX
ypaBHEHUI U HEPABEHCTB




OcCHOBHbBIC METOAbI pEeIICHUA

1

4 HEJBIX U APOOHO-PAITMOHATBHBIX
YpaBHEHUI U HEPaBEHCTB
MHorouseHs! OT OJJHOM

1 nepemMeHHou. [lenenue

5 MHOTOYJIEHa Ha MHOTOWIEH C
ocratkoM. Teopema besy

| MHorouieHsl ¢ HeJbIMI

6 ko3 Ppumenramu. Teopema
Buera

1 Pemenue cucrem JIMHEWHBIX

7 YpaBHEHUI

1 Pemenue cucrem JIMHEWHBIX

8 YpaBHEHUI
Marpuiia cucteMsbl JIMHEHHBIX
ypaBHeHuid. OnpeaenunTenb

1 MaTpuLBl 2X2, €ro

9 reOMEeTPUYECKUI CMBICTT U
CBOIICTBA; BbIUUCIIEHHE €TI0
3HAYCHUSI
Ornpenenurens MaTpuIlbl 2X2, ero

2 reOMEeTPUYECKHIA CMBICTT U

0 CBOMCTBA; BHIYMCJIEHUE €T0

3HAa4YCHUA




[IpumeHeHue onpenenutesns ajis
peuIeHruA CUCTEMbI JIMHEUHBIX
ypaBHEHUM

Pemenve npukiiagHeIx 3a1a4 ¢
MOMOIIIBIO CUCTEMBI JIMHEMHBIX
ypaBHEHUM

Pemenne npukiaaHbIxX 3a1a4 ¢
[IOMOILILI0 CUCTEMBI JIMHENHBIX
YPaBHEHUU

KonrponbHas pabora:
"PanoHaIbHBIE YpaBHEHUS U
HepaBeHCTBa. Cuctemsl
JIMHEVHBIX YpaBHEHUN"

dyHk1MA, crI0cOoObI 3aJaHUs
(ynkimu. B3aumHo oOpaTHble
(pynkumu. Kommnosuims ¢yHkmii

I'pacpuk pyHkuMM.
DeMeHTapHble TPeoOpa3OBaHus
rpapukoB (pyHKIMN

O0nacthb orpeseneHus 1
MHOECTBO 3HAUYEHUN (PYHKLIUU.
Hym ¢pynkuumu. [IpomexyTtku
3HAaK IOCTOSIHCTBA




YETHbie 1 HEYETHBIE (DYHKIIMU.
[lepuonuyeckuie pyHKLIUU.
[Tpome:KyTKM MOHOTOHHOCTH

pyHk1MMN

MakcuMyMbl 1 MUHUMYMBI
(ynkumu. Haubosnbiiee n
HavMeHbllee 3HaUeHUe (PYHKIIUK
Ha IPOMEKYTKE

JIuneliHas, KkBagpaTuiHas u
IpOOHO-JIMHENHAs] (PYHKIIUH

DJiIeMEHTapHOE UCCIIeI0BAaHUE U
MOCTpOEeHHE TpaUKOB ITUX
(pyHKUMT

DJIeMeHTapHOe UCCIIeOBaHNE U
NOCTpOEHHE TPaPUKOB ITUX
pyskmin

Creneln € LEJbIM [TOKA3aTEIEM.
bunom HrioTtoHa

CreneHb C LEIbIM ITOKA3aTeIEM.
Bunom HeloToHa

Crenennas (pyHKLUA €
HaTypaJbHBIM U LIEJIbIM
nokazatesieM. E€ cBolicTBa u

rpaguk




KonrpospHas pabora:
"CrenenHas gpyHkuus. E€
CBOIICTBA U rpauk”

ApudpmMeTniecKknuii KOpeHb
HaTypaJIbHOU CTETIEHU U €ro
CBOWCTBA

ApupmeTniecknii KOpeHb
HaTypaJIbHOU CTETIEHU U €ro
CBOMCTBA

[TpeoOpa3oBaHKUS YMCITOBBIX
BBIPAXCHUM, COEPKAIIIX
CTENeHH U KOPHH

[TpeoOpa3zoBaHMS YUCIOBBIX
BBIPAXEHUM, COJEPKAIIUX
CTENIeH! W KOPHU

[Tpeobpa3oBaHusT YUCTOBBIX
BBIPAXKEHUI, COZlepKaIMX
CTETNEHU U KOPHU

WppanmonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IBI PEIIECHUSA
VPPalMOHAJIbHBIX YPABHEHUI




WppanyoHaibHble ypaBHEHUS.
OCHOBHBIE METOIBI PEIICHUSA
VPPalMOHAJIbHBIX YPABHEHUI

N

WppaunoHaibHble ypaBHEHHUS.
OCHOBHBIE METO/bI PELIEHUS
MPpaLMOHAIBHBIX YpaBHEHUI

PaBHOCHUIIBHBIE TIEPEXO/IBI B
pEeLeHUN UPPaALIMOHATIbHBIX
YPaBHEHUU

PaBHOCHUIBHBIE TIEPEXO/IBI B
pEIlIEHUU UPPALMOHATIBHBIX
ypaBHEHUM

PaBHOCHIIBHBIE TEPEXO/IBI B
pELIEHUH NPPaLMOHAIBHBIX
YpaBHEHUI

PaBHOCHIIbHBIE TIEPEXO/IbI B
pelIeHu: UpPaIMOHATBHBIX
ypaBHEHUI

CpoiicTBa u rpaduK KOpHs n-ou
CTerneHH Kak (PyHKIMH 0OpaTHOMN
CTEIIeHHU C HaTypaJIbHbIM
NIOKa3aTesIeM




CgoiicTBa 1 rpapvK KOpHS N-0i
CTeNeH! KakK (DYHKIMU 0OpaTHOM
CTEIIeHHU C HaTypaJIbHbIM
noKazaTeJieM

KonrposbHas padora: "CBoiicTBa
U rpapuK KOpHS N-OW CTENEHHU.
WppaumonanbHbie ypaBHEHU"

Crenens ¢ palrOHaJIbHBIM
TIOKa3aTeseM M e€ CBOMCTBA

CrenieHb ¢ pallMOHAIbHBIM
[IOKa3aTeJIeEM 1 €€ CBOMCTBA

CreneHp C paliMOHAJIbHBIM
IOKa3aTesjeM U €€ CBOUCTBA

[TokazarenbHast pyHKIUSA, €€
CBOWCTBA U rpauk

Hcnonb3oBanue rpaguka
(pyHKIIMM 7151 peleHust
ypaBHEHUI




Hcnonb3oBanue rpaguka

5

. (pyHKIMHM A7151 pereHust
ypaBHEHUI

5 Iloka3aresibHBIE YPAaBHEHUS.

g OCHOBHBIE METO/BI PELIEHUS
MIOKA3aTeJIbHbIX YpaBHEHUI

5 Iloka3zaresibHBIE YpaBHEHMUS.

9 OcCHOBHBIE METO/IBI PELICHUS
MIOKA3aTeJIbHbIX YpaBHEHUI

6 [Toka3artenbHble ypaBHEHHUS.

0 OCHOBHBIE METO/IbI PEIICHUS
NIOKA3aTeJIbHbIX YpaBHEHUI

6 KonrposnbHas padora:

| "I[TokazaTenbHast PyHKIMS.
Iloka3arespHble ypaBHEHUA"

6 Jlorapugm uucna. CoricTBa

2 Jorapudma

6 Jlorapudpwm uucna. CoricTBa

3 Jorapudma

6 Jlorapudpwm uucna. CoricTBa

4 Jorapudma

6 JlecsATMuHbIe ¥ HATYpaJIbHbIE

5 JiorapuMbl




JlecATuHbIE U HATypaJIbHbIE
JorapugMsl

[Ipeobpa3oBaHue BBIPAKEHUIA,
coJepalyx Jorapugmsl

[Tpeobpa3zoBaHKe BHIPAKEHHUIA,
COJIEpIKaIIMX JIOrapudmbl

[TpeoOpazoBaHue BHIpAKEHUH,
coJiepXKalux Jiorapudmol

Jlorapupmuueckas gpyHkuus, e
CBOWCTBA U rpauk

Jlorapucdpmuueckas gpyHkuus, e
CBOWCTBA U rpaduk

Hcnonb3oBanue rpaguka
(pyHKIIMM 17151 peleHust
ypaBHEHUM

Hcnonb3oBanue rpaduka
(pyHKLIMM 17151 perieHus
ypaBHEHUI

Jlorapugmmueckue ypaBHeHHUS.
OCHOBHBIE METO/bI PELIEHUS
JIorapu(pMUUYECKUX YPABHEHUI




Jlorapupmuueckue ypaBHEeHUS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUYECKUX YPaBHEHUN

Jlorapugmuueckue ypaBHeHHUs.
OCHOBHBIE METO/IbI PEIICHUS
JIorapu(pMUYECKUX YPaBHEHUI

PaBHOCHUIbHBIE TIEPEXO/IBI B
peleHny JTorapupMUIecKux
ypaBHEHUM

PaBHOCUIBHBIE TIEPEXO/IBI B
peLIeHnH JorapuMUIecKux
YpaBHEHUI

KonrposnpHas pabora:
"Jlorapugmudeckas (PyHKIMA.
Jlorapudgmnueckre ypaBHeHHS "

CuHyc, KOCUHYC, TAHTEHC U
KOTaHTeHC YHCIIOBOTO apryMeHTa

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAaHI'CHC YHUCJIOBOI'O apryMmeHTa

APpKCUHYC, apKKOCUHYC U
apKTaHTeHC YHCJIOBOTO apryMeHTa




ApPKCHHYC, apKKOCUHYC U
APKTAHI'€HC YHUCIIOBOTO apryMeHTa

Tpuronomerpuyeckas
OKPYKHOCTb, OIIpPE/ICJIEHNE
TPUTOHOMETPUUYECKUX (PYHKLIUI
YUCIIOBOTO apryMeHTa

Tpuronomerpuyeckas
OKPY’KHOCTb, OIlpeJe/IeHre
TPUTOHOMETPUYECKUX (DYHKLIUI
YHCJIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUYECKHE
popmyibl

OCHOBHbBIE TPUTOHOMETPUUECKUE
popmyibl

OcCHOBHbIE TPUTOHOMETPUYECKHUE
popmyibl

OCHOBHBIE TPUTOHOMETPUUYECKHE
popmyibl

[Tpeo6pazoBanue
TPUTOHOMETPUYECKHX
BbIpaXKEHUI




[Tpeobpa3zoBanue
TPUTOHOMETPUYECKHX
BbIpaKEHUM

[TpeoOGpazoBanue
TPUTOHOMETPUYECKUX
BBIPaXEHUI

[Tpeo6pazoBanue
TPUTOHOMETPUYECKHX
BbIpaXEHU

Pemenne TPUTOHOMETPUUICCKUX
ypaBHEHUM

Perienuie TpuroHoMeTpu4ecKux
YpaBHEHUI

Pelienue TpuroHomeTpuyeckux
ypaBHEHUM

Pemrenne TPUTOHOMETPUUYCCKUX
ypaBHEHUI

Perienuie TpuroHoMeTpu4ecKux
YpaBHEHUI

Pelienue TpuroHomeTpuyeckux
ypaBHEHUM




Pemenue TPUTOHOMETPHUUICCKUX

0 YpaBHEHUI
0
KonrponbsHas pabora:
1 "TpUroHOMeTpUYECKHE
0 BBIPAXKECHUA U
1 TPUTOHOMETPUUYECKHE
ypaBHEHHUS"
| [MocnenoBareIbHOCTH, CIOCOOBI
0 3aJaHUs T10CJIEI0BATEIbHOCTEN.
N MeToa MaTeMaTHIECKOU
VHIYKLUH
1 MOHOTOHHBIE 1 OTPAHUYEHHBIE
0 nocyenoBaTeaIbHOCTU. VicTopus
3 aHanMM3a OECKOHEYHO MaJIbIX

Apudmerndeckas mporpeccust

I'eomeTpuueckas nporpeccus

ANO =R WO —= |~ O -

BeckoHeuHo yObIBamoIIas
reoMeTpuvecKas porpeccust




—

CymMMa GecKOHEeUHO yObIBaroIien

0 o

. reoMeTpUYECcKOi Mporpeccun

1 JIMHEVHBIA 1 3K CIIOHEHIIMAIBHEIN
0 pocr. Yucno e. Popmyiia

8 CJIO’KHBIX TIPOLIEHTOB

1 JIMHENHbBIN 1 SKCIOHEHIIUAIbHBIN
0 poct. Yucno e. Popmyna

9 CJIO’KHBIX TIPOLIEHTOB

1 Wcnonp3oBanue nporpeccuu st
1 pelleHus peasbHbIX 3a1a4

0 MPUKJIATHOTO XapakTepa

KonTtpossHas padoTa:
"TTocaenoBaTe ILHOCTU U
nporpeccun’

HenpepbiBHbIE (PYHKIIUU U UX
CBOWCTBaA

Touka pa3pbiBa. ACUMIITOTHI
rpapuKoB (pyHKIMI

e e BT S e T e B N N B S =

Cpoiucrea pyHKIMI
HENpepbIBHbIX HAa OTPE3KE




N = =

CpoiicTBa (pyHKIUI
HETpepHIBHBIX Ha OTPe3Ke

Meroa UHTEpPBAJIOB U1 PELLICHUSA
HEPABEHCTB

MGTOII HWHTEPBAJIOB U1 PCHICHU A
HEPaBEHCTB

MeTton MHTEpBAJIOB ISl PEeIIECHUS
HEPABEHCTB

[TprmeHeHne CBOWCTB
HeNpepbIBHbIX (PYHKIMNA AJ151
pelieHus 3a1a4

[IprimeHeHe CBOICTB
HenpepbIBHbIX (DYHKIMIA 1151
peleHus 3a1a4

[lepBas u BTOpast MpOU3BOAHBIE
fingziNi

Ornpenenenuie, reoOMeTpPUYECKUA
CMBICJT IPOU3BOTHOM

W N = (NN === O =[O = =[O0 M = |~]JFM~ = |0 M =

Onpenenenve, (puznyecKu
CMBICJT IPOU3BOTHOM




VpaBHeHue KacaTeJIbHOU K
rpauky pyHKIAN

VY paBHeHue KacaTeJbHOU K
rpaduky pyHKUIUU

HpOI/I3BOIIHLIe QJIEMEHTAPHBIX

pyHkmMin

N0 =A== RN =

IIpousBoaHBIE 37IEMEHTAPHBIX

yskmin

1 [TpousBoaHast CyMMBI,

2 IIPOU3BEACHHUSA, YACTHOTO U
8 KOMITO3UIIMU (PYHKLUHI

1 [Tpon3BoHasi CyMMBl,

2 MIPOU3BEJICHHUS], YACTHOTO U
9 KOMITO3ULIMY (PYyHKLIMI

1 [IpousBonHas cymmsl,

3 MPOU3BE/ICHHM S, YACTHOTO U
0 KOMIO3UIMU (PYHKLUHT

1

3 KontposnbHas padota:

1 "[IponzBogHas"

1 [ToBTOpenue, o6o0IIeHNE,
3 CACTEMATHU3aLIMs 3HAHWUMN:

2 "VpaBHenus"




1 [ToBTOpenue, odoOIIeHNE,
3 cUCTeMAaTH3aLis 3HAHUI: 1
3 "®yHKkIMn"
1
3 WToroBasi KOHTpoJIbHAsE paboTa 1 1
4
1
3 WToroBasi KOHTpOJIbHAs paboTa 1 1
5
1
3 [ToBTOpenue, oboOIIeHNE, |
6 CUCTEMATH3ALIUA 3HAHUN
OBHIEE KOJIMYECTBO YACOB 136 10

I10 ITPOI'PAMME




11 KUIIACC

Ne

~

Tema ypoka

KoaudecTtBo yacoB

Bce
o

KonTpoJas
HbIe
padoThl

IIpakTHuec
KHe
padoThl

Harta
H3y4eH
ust

DJIeKTPOHHbIE
mucposBbie
odOpa3oBareJib
HbIE pecypchl

[IpumeHeHre MpOU3BOAHON K
UCCJIEJOBAHUIO (DYHKIIUIA HA
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHre Mpou3BOAHON K
UCCJIEJIOBAHUIO (DYHKIIUIA HA
MOHOTOHHOCTb U 9KCTPEMYMBI

[TprMeHeHre MPON3BOAHON K
MCCJIeJOBAHUIO (DYHKIIUIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHre MPON3BOAHON K
MCCIIeJOBAaHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI




[TpuMeHeHre MPON3BOIHOM K
MCCJIeJIOBAaHUIO (DYHKITUIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHre MPOU3BOAHON K
UCCIIEA0BaHUIO (DYHKIMI HA
MOHOTOHHOCTb M 9KCTPEMYMBI

HaxoxeHue HauOoJbLIero 1
HaMMEHBIIIETO 3HAYEeHU S
HenpepbIBHON (PyHKIIMU Ha
OTpe3Ke

Haxoxpenne HanOOJIbIIETO U
HAaNMCECHBIICTO 3HAYCHU A
HeTpephIBHON (DYHKITUM Ha
oTpe3Ke

Haxoxnenve HanOOJIbIIEro u
HaUMEHbBUIETO 3HAYECHHUS
HENpepbIBHOM (DYHKLIMM Ha
OTpe3Ke




10

Haxosxenne HanOoIbIIero u
HauMeHbUIETO 3HAYCHHU S
HENpepbIBHON (PYHKIMU Ha
OTpe3Ke

11

Haxosxenne HanOoIIbIIero u
HaVMEHBIIIETO 3HAYEHUS
HeNnpepbIBHON (PyHKIMU Ha
OTpe3Ke

12

HaxosxieHne HanOoJIbIIero u
HalMEHBIIIErO 3HAYEeHU S
HenpepbIBHON (DyHKIMU Ha
OTpe3Ke

13

[TprumeHeHre TPON3BOAHOM
JUISl HAXOKJEHU S HAWJTy4lIero
pelIeHus B IPUKJIAJAHBIX
3agavyax

14

[TpuMeHeHre TPON3BOAHOM
JUISl HAXOKJEHU S HAWJTy4llIero
pelIeHus B IPUKJIAJIHBIX
3agayax




15

[TprMeHeHre TPON3BOAHOM
IU1s OIIpeJeJIeHns] CKOPOCTU U
YCKOpeHHMs Ipolecca,
3aJaHHOTO (POPMYJION WU
rpapukom

16

[TpumeHeHe MTPOU3BOAHOM
IUIs1 OTIpeJe/IeHUsI CKOPOCTH U
YCKOpEeHHMsI Iporiecca,
3aJaHHOTO (hOPMYJION WU
rpagpukom

17

Komnosuuus gpyHkumi

18

Komnosuuusa gpyHkuumi

19

Komnozunusa ¢pyHkumn

20

['eomeTpuyeckue oOpasbl
YPaBHEHUI HA KOOPAVUHATHON
IUIOCKOCTH

21

['eomeTpuueckue oOpasbl
ypaBHEHMI Ha KOOPIUHATHOM
TUIOCKOCTH

22

KonrposnbHas padora:
"NccnenoBanue pyHKIUN C
TTOMOIITHIO0 TTPOU3BOTHOM "




23

ITepBooOpa3Hasi, OCHOBHOE
CBOICTBO MEPBOOOPA3HBIX

24

[MepBoOOpa3Hbie
3JIEMEHTAPHBIX (DYHKLUIA.
[IpaBuiia HaxoxaeHUS
TIepPBOOOPA3HBIX

25

[TepBoOOpa3Hbie
3JIEMEHTAPHBIX (DYHKLUIA.
[IpaBuiia HaxoxaAeHUSA
NIepBOOOPA3HBIX

26

Nurerpan. ['eomeTpudeckuii
CMBICJT HHTETpaJia

27

BrrunciieHre onpeeéHHOro
uHTerpasa mno gpopmyJie
Hyrorona-Jleribnuna

28

Bbruncnenue onpenenéHHoro
uHTerpaia no gopmyse
Hrrorona-Jleniounna

29

[IpumeHnenne nHTerpaia s
HaxO0XJEeHus IuIolanen
IJIOCKUX (pUryp




30

[TpumeHeHue uHTerpaia s
HaXOKIEeHUS 00BEMOB
reOMEeTPUYECKUX Tell

31

[Tpumeps! pereHuit
I depeHInaIbHBIX
ypaBHEHUM

32

[Tpumeps! perieHui
I depeHInaTbHbIX
ypaBHEHUI

33

MaremaTtnueckoe
MO/IEJIMPOBAHUE PEATIbHBIX
MPOLIECCOB C MTOMOIIbIO

T depeHInaIbHbIX
ypaBHEHUM

34

KonrposnpHas padora:
"TlepBooOpa3Hasi u uHTErpat”

35

Tpuronomerpuyeckue
(pyHK1LIMM, UX CBOICTBA U
rpaguku

36

Tpuronomerpuueckue
(pyHKIIMM, UX CBOWICTBA U
rpaguku

37

TpuroHomerpuyeckue
(pyHK1IMM, UX CBOWICTBA U
rpaguku




38

Tpuronomerpuyeckue
(pyHK1LIMM, UX CBOICTBA U
rpapuku

39

TpuroHomerpuyeckue
(pyHK1IMM, UX CBOICTBA U
rpaguku

40

Ot60p KOpHEN
TPUTOHOMETPUIECKHX
YPaBHEHHH C MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXXHOCTH

41

Ot160p KOpHENR
TPUTOHOMETPUYECKUX
YpaBHEHU! C TIOMOIIIBIO
TPUTOHOMETPUUYECKOM
OKPYKHOCTH

42

Ot60p KOpHEN
TPUTOHOMETPUYECKHX
YpaBHEHUI C TOMOIIIBIO
TPUTOHOMETPUUYECKOM
OKPYXXHOCTH

43

Ot160p KOpHEN
TPUTOHOMETPUIECKHX
YPaBHEHHH C MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXXHOCTH




44

Pemennue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemmenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKHUX
HEPABEHCTB

47

Perenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTposbHas padora:
"I'pacpuxu
TPUTOHOMETPUUYECKUX
yHKIHII.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OcHoBHBIE MCTOAbI pEIICHUA
IMOKAa34aTEJIbHBIX HEPABEHCTB

50

OCHOBHBIE METO/IbI PEIICHUS
MIOKa3aTeNIbHbIX HEPABEHCTB

51

OcHoBHBIE METOIbI pEIICHUA
IMOKAa34aTCJIbHBIX HCPABECHCTB




OcHoBHBIE MCTOIbI pCIICHUA

52
NIOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
JorapupMUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/BI PELIEHUS
JorapupmMUUECKUX HEPABEHCTB
55 OCHOBHbIE METO/IBI pEeLIeHHS
JorapupMIYECKIX HEPAaBEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
JorapupMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MPpalMOHAIBHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
MPpaLMOHAIBHBIX HEPABEHCTB
59 OCHOBHbIE METO/IBI peleHHs

HUppallMOHAJIbHBIX HEPABCHCTB




60

OcHoBHBIE MCTOIbI pCIICHUA
HUppallMOHAJIbHBIX HEPABCHCTB

61

['padpuueckue MeToabl
pelleHNs] UPPALMOHATIbHBIX
ypaBHEHUI

62

['pacpuyeckue meToanl
pelleHNs] UPPALIMOHATIbHBIX
YpaBHEHUN

63

['padpuueckue MeToabl
pellleHus] TOKA3aTEeIbHBIX
ypaBHEHUM

64

I'pacpmyeckue meToapt
peleHus TOKa3aTeIbHBIX
HEPaBEHCTB

65

['pacpuueckue meToabt
peleHus JiorapupmMuIecKrx
ypaBHEHUI

66

I'pacpmueckue MeToAbI
pelieHus JorapupMUIecKux
HEPaBEHCTB

67

['pacpmyeckue meToabt
peleHus JiorapupmMUIecKux
HEPaBEHCTB




68

['pacpuyeckue meToabt
pellleHus] MOKa3aTeIbHbIX U
Jorapu(pMUYECKUX YPaBHEHUN

69

I'pacpuyeckue meTompl
pelIeHus MOKa3aTeJIbHbIX U
Jorapu(pMUYECKUX YPaBHEHUN

70

['pacpuyeckue meToant
pelleHHs TOKa3aTesIbHbIX U
JorapuMUUECKUX HEPABEHCTB

71

I'pacpmueckue MeToAbI
pelIeHus OKa3aTesIbHbIX U
JIorapu(pMUUYECKUX HEPABEHCTB

72

KontpospHas padoTa:
"NppaumoHayibHbIE,
MoKa3aTeJIbHbIe U
JorapudgMuyYecKre
HEpaBeHCTBA"

73

KommiekcHble yncia.
Anrebpanueckas u
TpUTrOHOMETpHIecKast (popMsbl
3aIMMMCH KOMITJIEKCHOT'O YHMCJIa




74

KowmmiekcHele uncia.
AnreOpandeckas v
TPUTOHOMETPUUECKAST (DOPMBI
3aIIMCH KOMIUIEKCHOTO YHCJIa

75

Apudmernueckue orneparuu ¢
KOMIUICKCHBIMU YUCTIAMU

76

ApudmMeTrnuecKye onepauum ¢
KOMILIEKCHBIMU YUCJIAMU

77

N3006paxeHne KOMITJIEKCHBIX
Yricesl Ha KOOP/AMHATHOM
IUIOCKOCTH

78

I/I306pa)KCHI/Ie KOMIIJIEKCHBIX
YHUCEJ Ha KOOp,HHHaTHOfI
IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-
Ol CTeTeH! U3 KOMILJIEKCHOTO
qrcia

80

dopmysia Myaspa. Kopau n-
OM1 CTETIeHU U3 KOMILJIEKCHOTO
yucia




HpI/IMeHeHI/IC KOMIIJIEKCHBIX
qucesr 4jid peuiCHruA

81
(puznueckux u
reoMeTpPUUYECKHX 3a71a4

20 KonTtposbHas padoTa:
"KommiekcHuie uncia”

83 | HarypasnbHble U LiesbIe Yncia

84 | HarypanbHble U LEbIE YnCa

35 IIpumeneHue npu3HakoB
JIETUMOCTH IIEJIBIX UHCET

26 [IpumeHeHe Npu3HAKOB
JIEJIMMOCTH LIEJIBIX YHUCET
[IpumeHeHe Npu3HaKOB

87 | memumoctu uebix yncen: HOJL
n HOK
[IpuMeHeHne MpU3HAKOB

88 | memmmocTty nenwix uncen: HOJL

n HOK




89

IIpumenenue nNpu3HakoB
JEJIMMOCTH LIEJIbIX YUCEIL:
OCTaTKH 110 MOAYJIIO

90

ITpuMeHeHne pU3HAKOB
JEJMMOCTH LIEJIBIX YUCEIL:
OCTATKH 10 MOJYJIIO

91

[IpumeHeHre Npu3HaKoB
JETMMOCTH LIEJIIX YUCEL:
anroputm EBkimna s
peleHus 3aaay B LEIbIX
yHcax

92

KonrtponpHas padora: "Teopus
[EJIBIX Yucem”

93

Cucrema 1 COBOKYIMHOCTh
ypaBHeHMid. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMBI-CJIE/ICTBUS

94

Cucrema 1 COBOKYITHOCTb
ypaBHeHUl. PaBHOCHIIbHBIE
CUCTEMBI I CUCTEMBI-CJIE/ICTBUS




95

OCHOBHBIE METO/IbI PEIICHUS
CHCTEM U COBOKYITHOCTEMN
PAIMOHAIBHBIX YPAaBHEHUH

96

OCHOBHBIE METO[IbI PEIICHUSA
CUCTEM U COBOKYITHOCTEN
VPPALMOHAIbHBIX YPABHEHUN

97

OCHOBHBIE METO/IbI PEIICHUSA
CUCTEM U COBOKYITHOCTEN
MOKa3aTeJIbHbIX YPaBHEHUIA

98

OCHOBHBIE METO/bl PELIEHUS
CHCTEM U COBOKYITHOCTEMN
MOKa3aTeJIbHbIX YPABHEHUIA

99

OCHOBHBIE METO/BI PELIEHUS
CHCTEM U COBOKYITHOCTEMN
JIorapu(pMUYECKUX YPABHEHUI

10

OCHOBHBIE METO/BI PELIEHUS
CHCTEM M COBOKYITHOCTEN
JorapuMUUYECKUX YPABHEHUI




10

[IpumeHeHue cuctem K
PELIEHUI0 MAaTEMATUIYECKUX
3a71a4 ¥ 33724 U3 Pa3InHbIX
o0sacTell HayKy M peaibHOI
JKU3HU, MHTEpIIpeTalus
MOJTyYEHHBIX Pe3yJIbTaTOB

10

[TpumeHeHne cucTEM K
PELIEHUI0 MATEMATUYECKUX
3a7a4 U 3a1a4 U3 pa3In4HbIX
o0JiacTell HayKy M peaibHON
KU3HU, UHTEpIpeTaus
MOJIyYEHHBIX pe3yJIbTaTOB

10

[TpuMeHeHre HEPaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3a7a4 U 3a/1a4 U3 pa3In4HbIX
o0yacTeil HayKH U peabHOU
KU3HU, UHTEpIpETaLns
MOJIyYEHHBIX PE3yJIbTaTOB




KontposbHas padoTa:
"CucreMbl pallMOHAJIbHBIX,

10 | uppaumoHaIbHBIX

4 MOKa3aTesbHbIX U
JorapupMUUECKUX
ypaBHeHUI"

10 | PaunoHanbHbBIE ypaBHEHUS C

5 napameTpamu

10 | PanmonHasibHblE HEPABEHCTBA C

6 napameTpamu

10 | PanuoHaJLHBIE CUCTEMEI C

7 rapamMeTpamMu

10 | WppaumoHanbHble ypaBHEHUS,

8 HEPaBEHCTBA C MapamMeTpamMmu

10 | HppanuuoHaabHbIE CUCTEMBI C

9 napaMeTpaMu

11 | Iloka3arenbHble ypaBHEHMUH,

0 HEPaBEHCTBA C MapaMeTpamMu

11 | IToka3arenbHblE CUCTEMBI C

1 napamMeTpamu




Jlorapugmuueckue
ypaBHEHUS1, HEPABEHCTBA C
napamMeTpamMu

Jlorapudpmuueckre CUuCTeMbl C
napameTpamMu

TpuroHomerpuyeckue
ypaBHEHHMS C TapaMeTpaMu

Tpuronomerpuyeckue
HEPaBEHCTBA C NTapaMeTpaMu

Tpuronomerpuueckue
CUCTEMBI C TapaMeTPaMu

[TocTpoenue u ucciaenoBaHne
MaTeMAaTHYECKUX MOJeJIEr
peabHbIX CUTYAIUiA C
MOMOILIBIO YPAaBHEHUI C
napameTpamu

[TocTpoeHue u ucciaenoBanne
MaTeMAaTHYECKHMX MOJIeJIel
pEaIbHbIX CUTYalUi C
MOMOIIIBIO CUCTEM YPaBHEHUH C
napameTpamu




[TocTpoeHue u ucciaenoBanne
MaTeMAaTHYECKHMX MOJIeJIel
peaIbHbIX CUTYalUi C
MOMOIIIBIO CUCTEM YPaBHEHUH C
napameTpamu

KonrposipHas padora: "3agaun
¢ nmapamerpamu"

[ToBTOpEeHue, 0000IIeHNE,
CHACTEMATU3ALMA 3HAHU:
"VpaBHenus"

[ToBTOpenue, oboOIIeHNE,
CHCTEMAaTH3aLus 3HAHHH:
"VpaBHenusa"

[ToBTOpenue, oboOIIeHNE,
cucTeMaTh3alsl 3HaHU:
"VpaBuenus. Cucremsl
ypaBHeHU"

[ToBrOopenue, o6o0IIeHNE,
CACTEMAaTH3alMsl 3HAHWM:
"Hepasencrsa"

[ToBTOpeHue, 0000IICHNE,
CHUCTEMAaTU3aliA 3HAHU:
"HepaBencTsa"




[ToBTrOpenue, oboOIIeHNE,
CACTEMATH3alMs 3HAHUM:
"HepaBencrBa"

[ToBTOpeHue, odoOIIeHNE,
cUCTEMATU3ALMA 3HAHUI:
"[IponsBosHas u e€
npuMeHeHue"

[MoBTOpeHue, 0000IICHNE,
CUCTEMATH3alIMsl 3HAHUM:
"ITpousBoaHast u eé
npuMeHeHue"

[ToBTOpenue, o6o0IIeHNE,
cHUCTeMaTU3alys 3HAHUM:
"[IponsBonHas u e€
npruMeHeHue"

[ToBTOpenue, odoOIIeHNE,
cucTeMaTU3aus 3HAHU:

"WMHTerpan u ero npuMeHeHue"

[ToBTOpenue, odoOIIeHNE,
CHACTEMATH3AIA 3HAHNN:
"OyHKIMH"




[ToBrOopenue, o6o0IIeHNE,

13 .

) cHCTeMaTHu3anus 3HAaHUM: 1
"®yHKmn"

13 [ToBTOpenue, odoOIIeHNE,

3 CHCTEMAaTH3alMsl 3HAaHWM: 1
"OyHKIMH"

13

4 WtoroBasi KOHTpOJIbHAsT paboTa 1 1

13

5 WtoroBasi KOHTpOJIbHAsT paboTa 1 1

13 | TloBTOpenue, 060OIIeHUE, |

6 CHCTEMAaTH3alsl 3HAaHUHN

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IBHOT'O ITPOLECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI JIJIA YUEHUKA

» Maremaruka: anreOpa 1 Hadajga MaTeMaTUIeCKOro aHaJIn3a, TEOMETPHSL.
Anrebpa u Havanma MareMatudeckoro aHanmmsa, 10 kinace/ Hukonsckuii C.M.,
[TorarmoB M.K., Pemernukor H.H. u npyrue, AkionepHoe o0IecTBO
«M3parensctBO «IIpocBelienne»

» Maremaruka: aareOpa U Hadaja MaTeMaTHIeCKOro aHaIn3a, FTeOMeTPHSI.
Anrebpa u Havaja MareMaTudeckoro aHanmmsa, 11 kmace/ Hukonsckuii C.M.,
[ToranoB M.K., Pemernukos H.H. u npyrue, AkiionepHoe oOI11ecTBo
«3parensctBO «IIpocBerenne

METOANYECKHUE MATEPUAJIbBI JIAA YVUUTEJIA

INPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETH
NHTEPHET
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