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INOACHUTEJIBHAS 3AIINCKA

YueOHbIl Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIW3a» SBISAETCS OJHUM H3
HauboJjee 3HaYMMbIX B IPOrpaMMe CPeJHETo 001ero 06pa3oBaHus, MOCKOIbKY, ¢ OAHONW CTOPOHBI,
OH 00eCreurnBaeT MHCTPYMEHTANbHYIO 0a3y ISl U3YUEHHUS BCEX €CTeCTBEHHO-HAYYHBIX KYPCOB, a ¢
JIpYroit CTOPOHBI, (GOPMUPYET JOTHUECKOe U aOCTPaKkTHOE MBIIUICHHE O0YJaroUIMXCcs Ha YPOBHE,
HEOOXOMMOM U711 OCBOEHHUS MH(POPMATHUKH, OOIIECTBO3ZHAHUSA, UCTOPHUU, CIIOBECHOCTH M APYTUX
JUCIUIUIMH. B pamkax maHHOro yueOHOro Kypca oOyyarouipecs OBIAJeBAlOT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHOM HAayKH, KOTOpas GOpMyIUpyeT CBOU JOCTHXKCHHS B MAaTEeMaTHUECKOH (opme.

VyeOHblii Kypc anreOpsl M Hadal MaTCMaTHYCCKOTO aHalM3a 3aKJIaAbIBACT OCHOBY IS
YCIICIIHOTO OBIIAJACHUS 3aKOHAMH (U3MKH, XMMHHU, OWOJIOTHH, IIOHUMAHUS OCHOBHBIX TCHIACHIIMN
Pa3sBUTHS 3KOHOMHKH M OOLICCTBEHHOW >KWU3HHU, TO3BOJSICT OPUCHTHUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITLIOTCPHBIX TEXHOJOTHAX, YBCPCHHO HCIIONB30BaTh WX IS JAIBHCHIIETO
00pa3oBaHus ¥ B MOBCCAHCBHOW XU3HU. B TO ke BpeMs OBiIagcHHE a0CTPAKTHBIMH M JIOTHYCCKU
CTPOTMMH KOHCTPYKIIMSIMHM ajreOpbl M MaTeMaTH4ECKOI'O aHaji3a pa3BUBA€T YMEHHE HAaxXoJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTD, JI0Ka3bIBATH YTBEPKIACHUS C ITOMOIILI0 MHJIYKIIUH U
paccyXx/aTh JISyKTUBHO, HCIIO/IB30BaTh OOOOIIEHHE W KOHKpPETU3allMio, a0CTparupoBaHuEe U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILILICHHUE.

B xone wusyuenus yuebHOro kypca «Airedbpa M Hayala MaTeMaTHMYeCKOI'0 aHalIM3a»
oOydaromuecss 1I0Jy4alOT HOBBIA OIBIT pEUICHUs 1PUKIAJHBIX 33j]a4, CaMOCTOSITEIbHOIO
IIOCTPOCHUS MaTeMaTHYECKUX MOJEIEH pealbHbIX CHUTyalMil, HHTEPIPETAlMH I[I0JyYEHHBIX
pellleHui, 3HAKOMSATCS C [pUMEpaMH MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH B IIPHUpOJIE, HAyKe WU
HCKYCCTBE, C BBI/IAIOIIMMHUCS MAaTEMAaTHYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHbpll Kypc o00a/aeT 3HAYUTENBHBIM BOCIIMTATEIbHBIM [OTEHIMAIOM, KOTOPBIH
peanuzyeTcss Kak uepe3 y4eOHbI Marepual, crnocoOCTBYIONUN (OPMUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Hepe3 cHelupuKy yaeOHOU AesTenbHOCTH, TpeOyronied mMpoaoKUTEIbHON
KOHI[EHTPAIIUM BHUMAHUS, CAMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a TOIY4ECHHbIN
pe3ynbTarT.

B ocHoBe Meronuku o0ydeHHs anreOpe M HadajaM MaTeMaTHMYeCKOro aHajlin3a JICXKHT
JIESITENbHOCTHBIN NPUHIINT O0OyUYEHHS.

B ctpykType yueOHOTO Kypca «AnreOpa W Hadana MareMaTHYCCKOTO aHAJINM3a» BBIJCIICHBI
CIIENIYIOIINE COJIEPXKATENbHO-METOMUECKHEe JNUHUK: «YHucna w  BblUMCIeHUs», «DyHKIMU U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana MaremaTuueckoro ananusza», «MHoKecTBa U
Joruka». Bce OCHOBHBIE COAEPKATENBHO-METOAMYECKHUE JTMHUN N3YHAIOTCSl Ha MPOTSHKEHUN JIBYX
JeT 00y4YCHHS Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs, CCTCCTBCHHO JIOTIOJHSAS JPYT JIpyra H
MOCTENIEHHO HACHINAsCh HOBBIMU TeMaMHM U pasjenaMmu. JlaHHbIM y4eOHBIM Kypc sIBIsSETCS
HUHTETPATHUBHBIM, TIOCKOJIBKY OOBEAUHSET B cede cojepKaHMEe HECKOIbKHX MaTeMaTH4YECKUX
JUICITUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHUS, MaTeMaTHYECKHUM aHalW3, TEOPHs MHOXKECTB,
MaTemaTuueckas Jjoruka u japyrue. Ilo mepe Toro kak oOywatroniuecs OBJaaeBaloT Bc€ Ooiee
HIMPOKUM  MaTeMaTUYeCKUM  amnmapatoM, Yy HHMX  TOCIEJoBaTeNbHO  (dopMupyeTcs H
COBEPIICHCTBYETCS YMEHHME CTPOUTHh MAaTEMaTHYECKYIO MOJIENb pealbHOM CUTYalluu, NPUMEHSTh
3HAaHUA, TOJYYEHHBIE [P M3YUECHUM Y4YeOHOro Kypca, IS PEIICHUS CaMOCTOSTEIBHO
c(hopMyTUPOBAHHON MaTEMaTUYCCKOM 3aJ1auH, a 3aTeM HHTCPIPETUPOBATH CBOM OTBET.



CopeprxaTenpHO-METOANYECKAs THHUSA «HHCna ¥ BBIUUCIECHUs» 3aBepliaeT (pOpMHPOBAHUE
HaBBIKOB HCIIOJIb30BAHUS JIEHICTBUTENBHBIX YUCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOIO
obmero obpazoBanusa. Ha ypoBHe cpemHero o0Omero odpa3oBaHHs 0c000€ BHUMaHHE VACIACTCS
(OPMHUPOBAHHIO HABBIKOB PALMOHAJBHBIX BBIYMCICHHUH, BKIIOYAIOIIUX B ceOsl MCIONb30BAaHUE
pasnuyHbIX (OpM 3amUCcH 4YHMCIa, YMEHHE JelaTh MPUKHUIKY, BBIIOJHATE HPUOIHKEHHBIE
BBIUMCIICHUS], OLEHMBATh YMCIIOBBIE BBIPAXKEHHsA, padOTaTh ¢ MaTeMaTHUYECKUMH KOHCTAHTAMHU.
3HaKOMblE O0YYarOIIMMCS MHOYKECTBA HATYPaJbHBIX, LEJbIX, PAllMOHAIBHBIX U AEHCTBUTEIbHBIX
qucen [JOMOJIHAKOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B KaXIoM M3 3THX MHOXKECTB
paccMaTpUBAIOTCS CBOWCTBEHHBIC €My CICHU(HYECKUE 3a7add U OICPalUH: ACICHUEC HAIedo,
OIIEpUPOBAHUE OCTATKAMHW Ha MHOXKECTBE LEJIbIX YHCEN, OCOOBIE CBOMCTBA palMOHAIbHBIX U
UPPalMOHATBHBIX YHCEN, apu(METHUYCCKUE ONEPALNH, a TAKXKE M3BICUCHUC KOPHS HATYPaIbHOH
CTEIIEHU Ha MHOKECTBE KOMIUIEKCHBIX 4Kcell. biaroaaps rocienoBarebHOMY pacliipeHHIo Kpyra
HCIIOJIb3YEMBIX YHUCEII U 3HAKOMCTBY C BO3MOKHOCTSIMHM WX IIPUMEHEHUS [UIsl PELLIEHUS Pa3IUdHbIX
3a1a4 (OPMHPYETCS MPEICTABICHUE O €AMHCTBE MATCMAaTUKH KaK HAyKH U €€ POIM B IOCTPOCHUU
MoJIeJIEN peallbHOro MUPa, IIMPOKO HCIIOJIb3YIOTCA 000011IeHNE U KOHKPETH3alIKS.

JIunus «YpaBHEHUS U HEPAaBEHCTBA» pEalM3yeTcss Ha LPOTSHKEHUM BCEro OOYyHEHHMs Ha
YpOBHE cCpejHero oouero oOpa3oBaHHs, I[IOCKOJIbKY B KakIoM paszzeine IIporpammel
IIPEJlyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynprare oOywaromiuecs OBIlajIeBalOT
pPa3jMYHBIMM  METOJIaMU  PELICHUS  pPallMOHAJIBHBIX, HMPPAIlMOHAIBHBIX, I1OKA3aTENbHbIX,
JOTapuPMHUUCCKUX M TPUTOHOMETPUYCCKUX YpPABHCHHIA, HCPABCHCTB W CHUCTEM, a TaKXKE 3ajad,
cojiepkamux napamerpbl. [lonydeHHbIE YMEHUs IIMPOKO MCIIOJIB3YOTCS TIPU MCCIIEI0BAHUU
(GYHKIUI ¢ [IOMOIBIO IIPOU3BOJIHOM, NPU PENICHUH NPUKJIAJAHBIX 33ja4 M 33ja4 Ha HaXOKJIEHUE
HauOONBIINX ¥ HaUMMEHbIIMX 3HaueHUN (yHkiuu. JlaHHas cojepiKareibHas JIMHUS BKJIIOYAET B
cebst Taxke (GOpPMHPOBAHWE YMCHUH BBITONHATH pacuéThl 1O QopmysaM, TpeoOpa3oBaHUs
paloHaIbHBIX, MPPAIMOHATBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKEHHUH, a TaKKE BBIPAXKCHUM,
CoJIepJKalllMX cTermeHu u Jjorapudmsel. brmarogaps u3yudeHuIo anredOpanveckoro marepuana
OPOUCXOJUT  JajbHeillee pa3BUTHE  aNTOPUTMUYECKOr0 U aOCTPAaKTHOIO  MBIIICHUS
oOydaromuxcs, (GOpMHUPYIOTCS HaBBIKM JIEAYKTUBHBIX pacCyk/ieHHH, paboThl C CHMBOJIBHBIMU
dopMaMu, MPENCTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJIE PaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraetr 3¢p(QEeKTUBHBIE HHCTPYMEHTHI AJISl PELICHUS] NMPAKTHUECKUX M €CTECTBEHHO-
HAy4HBIX 33ja4, HarjIsAHO AEMOHCTPHUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CoaepxarenbHo-MeToanuecKas JUHUS «DyHKIMH U TpapUKU» TECHO NEperieTaeTcs ¢
JIPYTMMHU JIMHUSAMHU y4eOHOTO Kypca, MOCKOIBbKY B KaKOM-TO CMbICIE 3a7a€T MOCIEI0BATENLHOCTD
u3ydcHuss  Matepuana. M3ydeHue  CTCIICHHOW, TMOKa3aTCIbHOM,  JIOTApUPMUUCCKON U
TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB M rpaduKOB, UCMOJb30BAHNE PYHKIIMHA /IS pEelICHUS
3aJla4 U3 IPYrux y4eOHBIX MPEIMETOB U peanbHOM KM3HM TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHAJIU30M, TaK U C PElICHUEM ypaBHEHUHN M HepaBeHCTB. [Ipu 3Tom OosbIilloe BHUMaHuE yaeiaseTcs
(OpPMHUPOBAHHIO YMEHHS BBIpaXaTh (OpPMYyJIaMHU 3aBUCUMOCTH MEXAY Pa3IUYHbIMU BEIHUYHHAMHU,
HCCJIE/IOBaTh MOJyUEHHBbIE (YHKIIMH, CTPOUTH MX TIpaduku. Martepuan 3Toil conepkarenbHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUI M HaBBIKOB, MO3BOJISIONIMX BhIPaXKaTh 3aBUCHMOCTH MEXKIY
BEIMYMHAMU B pas3au4HON (opme: aHaMMTUUECKOM, rpaduueckoil u cinoBecHoil. Ero m3yuenue
CrocOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIMOCOOHOCTH K O0O0OOIIEHHI0 U

KOHKPCTU3AllUH, UCITOJIB3OBAHUIO aHAJIOTHI.



CopepxartenbHass nuHuA «Hauama MaTeMaTHUeCKOrO aHAIHM3a» IO3BOJSET CYIIECTBEHHO
PacIIUPUTh KPYT KaK MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 33a]1a4, JOCTYIHBIX 00yJaroluMcs, TaK
KaK y HHUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpadMKU CIOKHBIX (YHKIMM, ONpeAensTs HX
HauOoNbIlINe U HAUMEHbINUE 3HAYEHUS, BBIUUCIATH IUIOMAAU (GUryp U OOBEMBI TeN, HAXOAUTh
CKOPOCTH U YyCKOpeHHsl mpoueccoB. JlaHHas cojepiaTelbHas JUHUS OTKPBIBAE€T HOBBIE
BO3MOXKHOCTH MOCTPOECHUA MATeMAaTHYECKUX MOJENel pealbHbIX CUTYyalUl, MO3BOJSIET HAXOAUTh
HawIydlllee pelieHrue B MPUKIAAHBIX, B TOM 4YHCIE COLMATBHO-PKOHOMUYECKHX, 3ajaydax.
3HAKOMCTBO € OCHOBaMH MAaTe€MaTHYECKOTO aHajliki3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOrO,
(bOopMaTBHO-IOTUYECKOTO W KPEAaTWBHOTO MBIIIICHHSA, (OPMHUPOBAHMIO YMCHHH pPacro3HABATh
IPOSIBJIICHUST 3aKOHOB MAaTEMAaTWKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromecs y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTax, MOJYYCHHBIX B XOJAC PA3BUTHS MATCMAaTHKU KaK HAayKH, U 00 WX
aBTOpax.

CopnepxaTenbHO-MeTOANYECKast THHUS «MHOXECTBA U JIOTHKa» BKIIOYACT B CCOS SIICMEHTHI
TCOPHUH MHOXXECTB W MaTEMAaTUYECKOM JOTHKH. TeOpPETHKO-MHOXECTBEHHBIC IPEACTABICHUS
POHM3BIBAIOT BECh KyPC IIKOIBHON MAaTEeMaTUKU M MPE/UIaraloT Hauboiee YHUBEPCAIBHBIN S3BIK,
OOBETMHSAIONINKA BCE pa3jeibl MaTeMaTHKW W ©€ MPWIOKCHHN, OHHM CBS3BIBAIOT pa3HbIC
MaTEMaTHYCCKUE JUCHWIUIMHBI ¥ WX TPWIOKCHUS B ¢auHOoe 1enoe. [lodToMy BaxHO aTh
BO3MOXHOCTh OOYYarolmIeMycsi TIOHHMATh TEOPETHKO-MHOXXECTBEHHBIH S3BIK  COBPEMCHHOMU
MaTEMaTHKN U WCIIOJIB30BATh €0 JUIS BBIPAKCHUS CBOMX MEICICH. J[pyruM BaKHBIM IPU3HAKOM
MaTEMaTUKH KaK HayKH CJCAYyeT NIpPU3HATh CBOWCTBCHHYIO €U CTPOTOCTh OOOCHOBAaHUU W
CJIE/IOBaHUE OINPECIIEHHBIM IIPaBHIaM I[IOCTPOEHUS JIOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET pPa3BUTHIO JIOTMHYECKOI'O MBIIUIEHUS OOYy4arolmxcs,
MIO3BOJISICT UM CTPOWTH CBOW PACCYXXKJICHHMSI Ha OCHOBE JIOTMYECKHUX IpaBHiI, (POPMUPYET HABBIKA
KPUTUYCCKOTO MBIIIJICHHUS.

B ydueOHOM Kkypce «Anredpa M Hayajla MaTeMaTHYECKOro aHaln3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICTUPOBAHNS, KOTOPBIC MPU3BAHBI CITOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIEIEH peallbHbIX CUTYallUl, MCCIEA0BAaHUSA 3THX MOJENEH C MOMOIIBIO anmnapara
anreOpbl 1 MAaTEMaTUYECKOTO aHallM3a, MHTEPIIPETAIlMH [TOYYEHHBIX pe3ybTaToB. Takue 3ajaHus
BIJIETEHBI B KQX/bIH U3 Pa3/IesioB NPOTPaMMBbl, IOCKOJIbKY BECH MaTeprall yueOHOro Kypca IupoKo
UCTIONB3YETCS JUI PENICHUS NMPUKIAAHBIX 3amad. [Ipm penieHnn peanbHBIX MPaKTHYCCKUX 33jad
oOydaromuecss  pa3BUBalOT  HaONI0JATENbHOCTh,  YMEHHE  HaxoJIUTh  3aKOHOMEPHOCTH,
abcTparupoBarhcs, HCIOJB30BaTh AaHAJIOTHIO, 0000HmaTh M KOHKPETU3UPOBATh MpodiIeMy.
JesarenbHOCTh 1O (OPMHUPOBAHMIO HABLIKOB PEIICHHS TNPUKIATHBIX 337ad OpPTaHU3YeTCs B
Ipolecce U3yUEHUS BCEX TEM Yy4eOHOro Kypca «Anredpa U Hagajla MaTeMaTUYECKOro aHamu3ay.

Ha n3ydenue yuebHoro kypca «Anredpa M Hayana MaTeMaTHYECKOTO aHAINU3a» OTBOAUTCSA
272 gaca: B 10 xmacce — 136 uacoB (4 uaca B Heenio), B 11 kmacce — 136 yacoB (4 yaca B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panyonanehele uyucna. OOBIKHOBEHHBIE M JECATUUYHBIE OpOoOH, MPOLEHTHI, OECKOHEUYHBIE
nepuoandeckue apoou. IIpuMmenenue npodeil 1 MPOLEHTOB Ui pEIleHUs] NPUKIAAHBIX 3a1ad U3
pa3IMYHBIX OTpacieil 3HaHUH U peaTbHON KU3HHU.

JeiictButenpaple uucia. PanuonanbHble M MppandoHanbHBIC 4Hchia. Apudmernaeckue
OIEpalM C JEHCTBUTCIBHBIMU YHUCIAMH. MOAyiIb ACHCTBUTENBHOTO 4YMCIA U €r0 CBOMCTBA.
[TpuOam>xEHHbBIE BBIYUCIICHUS, [IPABUIIA OKPYIJICHUS], IPUKUAKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenens ¢ uensiM mokazareneMm. bunom Heiotona. Mcmonb3oBanue noaxonsmiel (popmer
3alMcy JEHUCTBUTENBHBIX YHUCEN VISl PELICHUS ITPAKTUYECKUX 3a/a4 U [IPE/ICTaBICHUS JaHHbBIX.

Apudmerndecknii KOpeHb HaTypalbHON CTEIICHU U €T0 CBOICTRA.

CrerneHb € pallMOHAJIBHBIM IIOKa3aTeneM U e CBOICTBa, CTEIEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm gucina. CoiicTa norapudpma. JlecaTHIHbIC U HaTypalbHbIC JIOTapH(pMEIL.

CuHyC, KOCUHYC, TaHI'€HC, KOTAHI'€HC YHUCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC W
APKTAaHTCHC YHCIIOBOTO apryMEHTa.

YpaBHeHUdA M HepaBeHCTBA

ToxnecTBa M TOXJIECTBEHHbIE IIpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHMSL.
PaBHOCHWIIBHBIEC YPABHEHUS U YpaBHEHHUsI-CIIE/ICTBYsL. HepaBeHCTBO, pelIeHUEe HEPABEHCTBA.

OcHOBHBIE METO/Ibl PELICHUS HENbIX M JIPOOHO-PAIMOHAILHBIX YPAaBHEHUN W HEPAaBEHCTB.
MHOrowIeHbI OT OJIHOM NEpEeMEHHOM. JleneHne MHOro4I€Ha Ha MHOTOUIEH ¢ OCTaTkoM. Teopema
beszy. MHorounens! ¢ 1ieiasiMu kodgpunuentamu. Teopema Buera.

[Tpeobpa3zoBaHys YMCIOBBIX BBIPAXKECHUM, CO/IEPIKAIIMX CTEMEHU U KOPHHU.

WppanmonanbHble ypaBHeHNa. OCHOBHBIE METO/IbI PEHICHUS HPPAI[MOHATIBLHBIX YPABHEHHH.

[ToxazatenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPaBHEHHH.

[TpeobpazoBaHue BhIpaXKEHHH, COIEPIKaIUX JOTrapru(MBbI.

Jlorapudpmuueckue ypaBHeHns. OCHOBHBIE METO/IBI PEIICHUS JIOTapU(PMUUECKIX YPABHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPHUUYECKUX
BBIPAKCHHM. PellleHre TPUroHOMETPUYECKIUX YPAaBHEHH.

Pemenne cucTeM JIMHEHHBIX YpPaBHCHHMM. Marpuia CHCTEMBI JMHEHHBIX YPaBHCHUIL.
Onpeaenutenb MaTpUIlbl 2X2, €ro TCOMETPUUCCKUI CMBICT U CBOMCTBA, BBIYUCIICHUE €TI0 3HAUCHUS,
NPUMEHECHHE OIIPENETUTENS JIIsl PEIICHNs CUCTEMBI JMHENHBIX ypaBHEHUN. PelieHre mpuKia HbIx
3a7a4 C TIOMOIIBK CHCTEMBI JIMHEWHBIX ypaBHEHUH. MccrenoBaHHWe NOCTPOCHHOM MOJEAU €
MIOMOIIBIO MATPHIL U ONIPEACTUTEICH.

[TocTpoeHne MaTEMaTHYECKHX MOJEICH pEaJbHOM CHTyallud C TOMOIIBK) YPAaBHEHUH H
HEpaBeHCTB. [IprMeHeHNEe YypaBHEHHU U HEPABCHCTB K PEIICHUI0 MAaTEMAaTHUYECKMX 337a4 M 3a7a4
U3 pa3iMuHbIX o0JacTel HayKU M peasibHOM JKHU3HH.

®yuknun u rpaguku

@yuknus, crnocobbl 3amaHus QyHknuM. B3aumHo oOpatHble ¢yHknmuu. Kommosurus
¢byukuuil. I'paduk pyHkumu. DnemMeHTapHble TpeoOdpa3oBaHust rpadUKoB GYHKIIHNA.



O6nacts ompeneneHrus W MHOXKeCTBO 3HaueHHH ¢yHkuuu. Hymn ¢ynkuuun. IlpomexyTkn
3HAKONOCTOAHCTBA. U&THble M Heu€THble (QyHkuuu. Ilepuoguueckue Qynkuun. [IpomexyTkn
MOHOTOHHOCTH (YHKUUHM. MakCHUMyMbl U MHUHUMYMbl QyHKuuu. HanGospliee u HauMeHbLIee
3Ha4YeHUs (HYHKLUUU HAa IPOMEKYTKE.

Jlunelinas, kBaZpaTu4yHas U APOOHO-IMHEHHAsd (PYHKUHMU. DJEeMEHTapHOe HCCIelOBaHHE U
NOCTPOEHUE UX IpahuKOB.

CreneHHas (yHKUUS ¢ HaTypaJbHbIM M LEIbIM NoOKas3areneM. E€ cBoiicTBa M rpaduxk.
CpoiicTBa M rpaduk KOpHSA N-0il CTemeHH Kak (QYHKUMH OOpaTHOW CTENEeHH ¢ HaTypaJbHbIM
[I0KAa3aTeJEM.

[Toka3zarensnas u norapudmudeckas (GyHKOMM, UX CBoiicTBa W rpaduku. Mcmonb3oBanue
rpaduKoB QYHKIMIA U1 PEIICHNS yPAaBHECHUH.

Tpuronomerpuyeckass  OKPYKHOCTb, ONpPCHCICHHE  TPUTOHOMETPUYECCKHX  (DYHKITHIA
YKCJIOBOTO apryMeHTa.

OyHKIMOHAIBHBIC 3aBUCHMOCTH B PEaJbHBIX Mpoleccax W sABICHUSAX. I'paduku peanbHBIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKoro aHajamu3a

ITocnenoBareabHOCTH, CIIOCOOBI 3aJlaHus IIOCHEAOBATEILHOCTEH. MeT0o) MaTeMaTH4YeCKON
UHAYKIIMY. MOHOTOHHBIE M OIpaHUYEHHBIE II0Cie0BaTelNbHOCTH. Vcropus BO3HHKHOBEHUS
MaTEMaTUYECKOI'0 aHAJIN3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckass M reoMerpudeckas — nporpeccud.  beckoHeuno  yObiBaromias
reoMeTpuyeckas nporpeccuss. CymMma OECKOHEUHO YOBbIBaIONIEH TI'€OMETPUUYECKON IPOrpeECCHH.
JIMHENHBIN U 3KCIIOHEHIIMAIBHBIN pocT. Hucno e. @opMyira CII0XKHBIX IIPOLEHTOB. Mcnons3oBanue
[IPOIPECCUU JIJISl PELIEHHS] pEeaJIbHBIX 33/1a4 PUKIIAJHOI0 XapakTepa.

HenpepsiBable GyHKIMK U UX cBoMcTBa. ToukM pa3pbiBa. ACUMITOTHI IpapuKoB (yHKITHUIM.
CpolicTBa (yHKIMI HENpPEphIBHBIX Ha OTpe3ke. MeTo/l MHTEpPBAJIOB AJI pELICHHS HEPaBEHCTB.
[TpuMeHeHre CBOMCTB HEMPEPHIBHBIX (YHKIIMH /7Tl pEIlIeHUs 3a/1a4.

[lepBas n BTOpas npousBojaHbic GyHKIUU. ONPEACICHUE, TCOMETPUUCCKUN U (HUBUUCCKUIN
CMBICI MPOM3BOAHON. YpaBHEHHUE KacaTeIbHON K rpaduky QpyHKIHMH.

[TpousBoHbIe 3aeMEHTapHBIX pyHKIMNA. [Ipou3BoHAs CyMMBI, TPOM3BEACHUS, YaCTHOIO M
KOMIO3UIMH (PYHKIIUH.

MHo:kecTBa U JIOTHKA

MHokecTBO, Omepauu HaJl MHOXXKCCTBaMU W WX CBoiicTBa. [marpammsl Ditnepa—BenHa.
[TpuMeHEHNE TEOPETUKO-MHOXKECTBEHHOI'O amnmnapaTra /Uil OMUCaHUs pPEaJbHBIX MPOIECCOB U
ABJICHUH, MPU PELNICHUM 3a/1a4 U3 IPYTUX YUEOHBIX IMPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTA, CIE/ICTBUE, A0KA3aTeIbCTRO,

PaBHOCHUJILHBIC YPABHCHMHSL.

11 KJIACC

Yucsaa v BbIYUCICHUA

Harypanpaple u menble uncna. IlpuMeHEHWE TPH3HAKOB JACTUMOCTH IETBIX YHCET,
Haubonbmmit obmmii aenurens (sanee — HOJI) u HaumeHnblnee odiee kpatHoe (nanee — HOK),
OCTaTKOB ITO MOJIYJIIO, anropuTt™Ma EBKITMaa 171 pereHns 3a1a4 B IENBIX YHCTax.



KomnnekcHele umcma. AnreOpauveckass U TPUTOHOMETpHuYecKas (OpPMBI  3allUCH
KOMILIEKCHOTO 4YHciaa. ApudMeTHYecKue onepauud ¢ KOMIUIEKCHBIMH 4YuciaMu. I3o00paxeHue
KOMILIEKCHBIX YHCEe Ha KOOpAMHATHOM IiockocTu. ®opmyna Myaspa. KopHu n-oil creneHu u3
KOMILIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHcel Ui peleHus (QU3MYEeCKUX |
reOMETPUYECKUX 3a4a4.

YpaBHeHHsI M HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPABHEHMM M HEPAaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
clencTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

Ot1bop KOpHEH TPUrOHOMETPUYCCKUX YPABHCHUN C IOMOIIBIO TPUTOHOMETPUUCCKON
OKPYKHOCTH. PenieHue TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIC METO/BI PEILICHUS ITOKA3aTSIBLHBIX U JIOTapU(PMUICCKIX HEPABCHCTB.

OcHOBHbBIE METO/IbI PELLIEHUS] MPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHHS CHUCTEM M COBOKYIIHOCTEM pallMOHAJIBHBIX, HPPALMOHAIBHBIX,
[I0Ka3aTeIbHBIX U JIOTAPU(IMUYCCKUX YPaBHCHHIA.

YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI € ITapaMeTpamH.

IIpuMeHeHNE ypaBHEHH, CUCTEM U HEPABCHCTB K PEIICHUI0 MATEMATHYECKUX 33/1a4 U 3a/a4
U3 Pa3IM4YHBIX 00NacTei HAYKHU U peasibHOM JKU3HM, MHTEPIIPETAIINS 110JIyUEHHBIX PE3YJIbTaTOB.

OyHknuM U rpaguku

I'paduk xomnosuuuu ¢yHkuMi. ['eomerpudeckue oOpa3bl ypaBHEHUM W HEPABEHCTB Ha
KOOPJIMHATHOM ILIOCKOCTH.

Tpuronomerpudeckue GyHKIINU, UX CBONCTBA U rpaduk.

I'padmueckue MeTo/bl pElICHUS YpaBHEHUM M HepaBeHCTB. ['paduueckue METO/ bl peleHus
3a/1a4 C IIapaMeTpaMu.

Hcnonp3oBanne TpapukoB (YHKIMA JUIsL HMCCICAOBAHUS TIPOIIECCOB M 3aBHCHMOCTEH,
KOTOpbIE BO3HUKAIOT MPU PEIICHUM 3a/1a4 U3 APYTUX YUeOHBIX NPEAMETOB U pealbHON KHU3HU.

Hayana MmaTeMaTH4YeCKOro aHAJIM3A

[TpuMmeHeHrE MPOU3BOIHON K MCCIEIOBAHUIO (PYHKIUMN Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxienre HauOoNbIIero U HANMCHBIICTO 3HAYCHUH HEMPEPHIBHOM ()YHKIIMHM HA OTPE3KE.

[IpuMeHeHre NTPON3BOIHOM [T HAXOXKACHUS! HAWIYUIIETO PEIICHUS B MPUKIIAIHBIX 33/1a4aX,
JUIsl OIIPEJIENIEHHS CKOPOCTH M YCKOPEHUS Ipollecca, 3a/JaHHOT0 GopMysioi WK rpadpuxom.

[TepooOpasHasi, OCHOBHOC CBOWCTBO TNepBOOOpa3HbIX. I[lepBooOpa3HbIC DIIEMEHTAPHBIX
¢yuknuil. [IpaBuna HaxoXACHUS IEPBOOOPA3HBIX.

WHuTerpan. I'eomeTpudeckuii CMBICI UHTErpana. BerduciaeHue onpenenéHHOro HHTErpana no
dbopmyne Herorona-Jleitonua.

[TpumeHeHre wuHTerpaa A8 HaXOXJACHMSA IUlomiajiedl miockux ¢uryp u oO0bEMOB
TEOMETPUUECKUX TEI.

[Tpumepsl pemieHnit AuddepeHInanbHbIX ypaBHEHHH. MaTemaTtuueckoe MOJAETMPOBAHUE
peaNIbHBIX MPOIIECCOB ¢ MOMOIIBIO AMPHEPEHIINATBHBIX YPABHEHHUH.



INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OEPA3OBAHUS

JJMHHOCTHBIE PE3YJIBTATBI

1) rpakIaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh ~ TPAKJIAHCKOM  MO3MLMM  oOydarollerocs Kak  akTUBHOTO H
OTBETCTBCHHOTO YJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTEeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SIBJICHUM, TMPOLCAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOPBI, OMPOCHI M JPYroe), YMEHHEC B3aHMMOACHCTBOBATH C COIMUAIBHBIMU WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSMHU M HA3HAYCHUEM;

2) NaTpUOTHYECKOTO BOCIUTAHUSA:

c(OPMHUPOBAHHOCTD POCCUUCKOW TPaKAAHCKOW HMICHTHYHOCTH, YBRKCHHS K IPOLUIOMY H
HACTOAIIEMY POCCHUUCKONM MAaTEMAaTHKHM, IIECHHOCTHOE OTHOIICHHE K JOCTHXKEHUAM POCCHUCKUX
MAaTEMaTUKOB U POCCUUCKON MAaTEeMaTHUYECKOM IIKOJIbI, HCIIOJIB30BAaHUE ITUX JJOCTUKECHUMN B JIPYTUX
HayKaX, TEXHOJIOTUSIX, cpepax IKOHOMMKHY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

OCO3HAHHUE JIyXOBHBIX I[IEHHOCTEN POCCHHCKOIO Hapo/ia, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUSI, ITUUECKOTO TIOBE/ICHUS, CBA3aHHOTO C IPAKTHUYCCKUM MMPUMCHCHUEM JIOCTHKCHUN HAYKH
U JICATEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOI'O BKJIA/1a B IIOCTPOEHHE YCTOWUUBOrO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

JCTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYAs ICTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajlay, pEIICHUH, pacCyXJEeHUN, BOCIHPUMMYMBOCTH K MaTEMaTHUYECKUM aclleKTam
Pa3IUYHBIX BUJIOB UCKYCCTBA,

5) pu3nyeckoro BOCNIUTAHUA:

c(hOpMUPOBAHHOCTh YMECHUS TIPUMEHSTh MAaTEMAaTHUCCKUC 3HAHUS B MHTEPECax 370POBOTO U
Oe3omacHoro obpasa *HU3HH, OTBETCTBEHHOE OTHONIEHUE K CBOEMY 3/I0POBBIO (3710pPOBOE MUTAHUE,
cOanaHCUPOBAaHHBIN PEKUM 3aHATUI U OT/bIXA, pEryispHas pusndeckas akTHBHOCTD), (hu3nuecKoe
COBEPIICHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHON JEATEIBHOCTBIO;

6) TPYA0BOr0 BOCTIMTAHMA:

TOTOBHOCTH K TPY/ly, OCO3HAHHUE IICHHOCTH TPYAOIIOOUS, MHTEPEC K pa3ivuHbIM chepam
npoecCHOHANbHON /1EATEIbHOCTH, CBA3aHHBIM C MaTeMaTHMKOW M €€ NPUIOKEHUSIMH, YMEHHE
COBEPILATH OCO3HAHHBIN BBIOOP Oynynici npodeccruu U peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC
IJIaHbI, TOTOBHOCTh M CNOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEH KU3HHU, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEHICHWUW TMPAKTHYCCKUX 3aj7ad
MAaTEMaTHYECKON HaITPaBICHHOCTH;

7) IK0JIOTMYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKOW  KYNbTYpPHI, TMOHUMAHWUC BIHUSHHUS  COIUATLHO-
DKOHOMHHYECKHUX TMPOIECCOB HA COCTOSHHE NPUPOAHOM W COLUMAIBHON Cpeabl, OCO3HAHME
I100abHOTO XapaKTepa 3KOJOTHYECKUX MpoOiIeM, OpUEHTAlNs Ha NMPUMEHEHHE MaTeMaTHYEeCKUX
3HAHU{ 7S pelieHus 3a7a4 B 00IacTH OKpY)KaloIlel cpefibl, MIIaHUPOBAaHUE MOCTYMKOB M OIIEHKH
VX BO3MOXHBIX MTOCJIECICTBUM JIIs1 OKPYXKAIOIIEH CPEIbL;



8) HeHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOM MPAaKTHKHU, TOHUMAaHHE MaTeMaTH4eckol HayKH Kak chephl YeloBeuecKoi
JESTENLHOCTH, STAllOB €€ pa3BUTHS U 3HAYUMOCTH AJI Pa3BUTUA IUBUIN3AIUH, OBJIAJCHUE A3bIKOM
MaTEMAaTUKd W MaTeMaTHYeCKOM KyJAbTypoll Kak CpelcTBOM MO3HAHUS MHpPa, T'OTOBHOCTh
OCYIIECTBIIATH IPOEKTHYIO U HCCIIEN0BATENBCKYIO JIEATENBHOCTh MHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

[Ho3naBaTenbHBbIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBHS

basoBble Jiorn4eckue JeMCTBUA:

BBUSIBIIATH W XapaKTEpU30BaTh CYLICCTBECHHBIC MPU3HAKH MaTEMaTHYCCKUX OOBCKTOB,
MIOHSITHH, OTHOIICHUA MEX/Y MOHATUSMH, (JOPMYJIUPOBATH ONPCIACICHHS NOHATHI, yCTAHABINBATH
CYIIECTBCHHBIM MPW3HAK KIACCU(UKALMU, OCHOBAHUS AN OOOONICHHUS W CPABHCHWSI, KPUTCPUU
MIPOBOJIUMOT0 aHAJIN34;

BOCIIPUHUMATL, (OPMYIHUPOBaTh M TPEOOPA3OBHIBATL CYXKJICHUS: YTBEPJUTCIBHBIC U
OTPHUIIATCIILHEIC, CIMHUYHBIC, YaCTHEHIC U O0IIUE, YCIOBHBIC

BBISBJISITh MAaTEMaTHYCCKUC 3aKOHOMEPHOCTH, B3aWMOCBS3M U TIPOTHBOpedns B (akTax,
JIAHHBIX, HAOJIO/ICHUAX U YTBEPKICHUSIX, NIPEUIaraTh KPUTCPUH JIJISL BBISBJICHUS 3aKOHOMEPHOCTCH
U IIPOTUBOPECUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX M HHJIYKTHUBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEILHO JIOKA3aTCIBCTBA MATEMATHUECKUX YTBEPKICHUHN (IPSIMBIC U OT
MPOTUBHOTO), BBICTPAUBATH  APTYMEHTAIIUIO, TPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBECHHBIC CYKJICHUS U BBIBOJIBL;

BBIOMPATHh CNIOCO0 pericHusl yueOHOH 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PCIICHUSA,
BBIOMPATHh HANOOJIEE MOIXOIAIINN C YUETOM CAaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPUCB).

Ba3oBbie ucciaenoBarejbcKkue AeiicTBUS:

HCIIOIB30BATh BOMPOCH KaK MCCICAOBATEIILCKANA WHCTPYMCHT MO3HAHUS, (POPMYyIHpPOBATH
BOTIPOCHI, (DPUKCUPYIOIIUE MPOTUBOPEUHE, MpPOOJIEMy, YCTaHaBJIMBaTh HCKOMOE U JIaHHOC,
(GhopMHUpPOBATH TUTIOTE3Y, APT'YMCHTHPOBATH CBOIO IMO3UITUIO, MHCHUC;

MPOBOJIUTH  CAMOCTOATCILHO  CIUIAHUPOBAHHBIM ~ DKCIICPUMCHT,  HCCICIOBAHUC 1O
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTUdeCKOro OOBEKTa, SBIICHUS, IPOIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXK Y OOBCKTaMU, SIBICHUSIMHU, TTPOIICCCAMU,

CaMOCTOSITENILHO (DOPMYJIMPOBATH OOOOIICHUS W BBIBOJBI MO PE3yibTaTaM NPOBEIEHHOTO
HaOJIIOJICHUS, WCCIIC/IOBAHNS, OIICHUBATh JIOCTOBCPHOCTh TOJYYCHHBIX PE3YIbTATOB, BBHIBOJIOB U
00001IEHNIT;

MIPOTHO3ZUPOBATH BO3MOXKHOEC PA3BUTHE MPOIICCCA, a TAKKE BBIJBUTATH MPEIONIOKCHUS O €r0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmneii:

BBISIBJIATH JICHUITUTH UHPOPMAITNN, JAaHHBIX, HCOOXOJAUMBIX JJIS OTBETA HAa BOTIPOC U JIIS

pEUICHUS 3a/1a4u;



BHIOMpaTh  HMHPOPMAMIO W3  HCTOYHHKOB  PAa3HYHBIX  THIIOB,  AHAJIHM3HPOBATH,
CHUCTEMATH3MpPOBAaTh W HWHTCPIPETHPOBATh HHPOPMAIMIO PA3IUYHBIX BHIAOB U (HopMm
NPeCTaBIICHUS;

CTPYKTYPHPOBATh HHPOPMALIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (popMax, WITIOCTPUPOBATH
rpaduvecku;

OLIEHUBATh HAAEKHOCTH HH(DOPMAIIMH IO CAMOCTOATENBHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KomMMyHHKaTHBHBIE YHUBEPCAJIbHBIE Y4eOHbIE JeiicTBUS

OO61menne:

BOCIIpMHUMATL H q)OpMy.HI/IpOBaTL CYXKACHHUA B COOTBCTCTBUM € YCIOBUSIMH H LC/IIMHU
06H.[€HI/I$I, ACHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W ITHMCbBMCHHBIX
TCKCTax, 1aBaTh IOACHCHUA 110 XO4Y PCIICHWA 3a1a4U, KOMMCHTHUPOBATH HOqueHHBIﬁ PC3yJIbTaT,

B XO0JA¢ OOCYXACHHs 33]aBaTh BOIPOCHI 1O CYIIECTBY OOCYXTaeMOU TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aa4i, BBICKA3bIBATH HUACH, HALCICHHBIC HA IOUCK PCIICHUSA, COIIOCTABIATH CBOH
CYXKJCHUA C CYXKJICHUSAMU APYIUX YHYACTHHUKOB JiHaliora, O6Hapy)KI/IBaTB pasiimuuc U CXO/ACTBO
MO3UINH, B KOPPEKTHOH (hopMe GOPMYITHPOBATH PA3HOTIACHS, CBOU BO3PAKCHHUS;

NPCACTAaBJIATE PC3YJIbTaThl PCHICHUA 3aJadM, OKCIICPUMCHTA, HUCCIIC/0BAHUSA, IIPOCKTa,
CaMOCTOSITCIILHO BBIOUpaTh (hopMaT BHICTYIUICHUS ¢ YYETOM 3aj1ad MPE3CHTAIMM U OCOOCHHOCTEH
ayJIuTOPHUH.

PeryisiTHBHBbIE YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camooprauusauus:

COCTaBJIAAITh IUJIaH, AJITOPUTM pEIICHUs 3aja4yd, BbIOMpaATh CIIOCOO pelleHHs ¢ Y4ETOM
HUMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapHaHThI PEUICHUN ¢ y4ETOM HOBOM MHpOpMAIINH.

CaMOKOHTPOJIb, IMOIIUOHAJILHBIA HHTEJLIEKT:

BJIa/IE€Th HABBIKAMHU IO3HABATEILHOM peieKcHH KaKk OCO3HAaHUS COBEPINAEMBIX ACHCTBUN 1
MBICJIUTENBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCTh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS
poliecca M pe3ysibTaTa pelieHusl MaTeMaTH4eCcKoN 3a/1auy;

NPEJIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TIPU pEHICHUM 3a7adyd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOATEILCTB, JaHHBIX, HAMJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPY/THOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3y/IbTaTa IEJU M YCIOBHSIM, OOBSCHATH MPUYHUHBI JOCTHUKEHUS
WIM  HEJIOCTHXKEHUS  PE3yJbTaTOB  JIEATENbHOCTH, HaXOAMTh OMHOKY, /[AaBaThb  OLIEHKY
NpPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eAITEIBLHOCTD:

NOHMMAaTh W HCHOJB30BaTh MPEHMYINECTBA KOMAHJIHOW W WHAMBHUyaJbHON paboOTHI mpu
pelleHnn y4eOHBIX 3aJla4y, MpPUHUMATh I[elb COBMECTHOW JESITEIbHOCTH, IUIaHUPOBATH
OpTaHU3AIMI0 COBMECTHOW palOThI, pacmpeieisTh BUIbI PabOT, JI0roBapUBATHCS, OOCYXKIATh
MIPOIICCC U PE3YNbTAT paboThl, 0000IIaTh MHCHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYIMOBHEIX ¢opmax padoTsl (00CyKIAcHHMS, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBD» U MHBIE), BBIMOIHITL CBOK HacTh padOThl M KOOPJMHHUPOBATL CBOU ICUCTBHS C APYTUMU
WIeHaMH KOMAaH/bl, OlLIEHHMBaTh Ka4yeCTBO CBOEr0 BKJIaja B OOIMMH TPOIYKT MO KPUTEPHUSM,
c(hOpMYIHPOBAHHBIM YHAaCTHHKAMH B3aNMO/ICHCTBUS.



INPEIMETHBIE PE3YJIBTATbBI

K xonmy obydenns B 10 kiacce oOyYaromIuicAd MOMYYUT CASAYIOIIHE IIPEeIMETHBIS
pE3yNbTaThl MO OTAETBHBIM TeMmaM pabodeil mporpaMMbl yueOHOro Kypca «Anredpa M Hayana
MaTeMaTH4YECKOTO aHATIU3a»:

Yucona ¥ BBIYMCICHUA:

CBOOOZHO ONEpPUPOBATh MOHITUSIMHU: PAMOHAIBHOE YHCIO, OECKOHEUHas MepUouYecKas
IpoOb, TPOLUEHTHI, UPPALUOHAIEHOE YHCIIO, MHOXKECTBA PALIMOHANBHBIX U JEHCTBUTENBHBIX YHCEN,
MOJYJIb JEHCTBUTEIBHOTO YMCIIA;

IIPUMEHSTH ApOoOW W NPOLIEHTHI Ul PELIECHUS IIPUKIALHBIX 3a1ad U3 Pa3lIMyHbIX OTpacien
3HAHUHN U PEAILHOM KU3HH,

OPUMCHATh TPUOIKEHHBIC BBIYUCICHHSA, NPAaBHIA OKPYIJCHHS, NPUKUAKY M OLCHKY
pe3ynbTaTa BEIYUCICHU;

CBOOOJIHO OIIEPHPOBATH TIOHATHEM: CTCNCHb C IEIBIM II0KA3aTelIeM, HCIIOIb30BaTh
HOJX0/AIYI0 QOpMy 3alMCH JCHCTBUTEIBHBIX YWCEN JUIS PEIICHUs] IPaKTUYECKMX 3a1ad U
IIpeJICTaBJICHUS JAHHBIX;

CBOOO/IHO OIIEpUPOBATH IIOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTEIICHH;

CBOOO/IHO OIIEpUPOBATH IIOHATHEM: CTEIIEHD C PAIIMOHAIBHBIM I10Ka3aTElEM;

CBOOOJIHO OIIEpUPOBATH IOHATUSIMM: JIOTapudM uucla, JECATHUYHBIE U HATypaJbHbIC
JOTapuQMBI;

CBOOOJIHO OIIEpUPOBATh IOHATHSIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YMCIIOBOIO
apryMeHTa;

OIIEPUPOBATH ITOHATUAMH: APKCUHYC, APKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apIryMEHTA.

YpaBHeHUA H HepaBeHCTBA:

CBOOOJIHO OTNEPUPOBATh MOHSTHUAMU: TOXKJECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCHUJILHBIC
YPAaBHEHUS U YPABHCHUS-CICACTBUS, PABHOCUIILHBIC HEPABCHCTBA,

OPUMEHSTh PA3IUYHBIE METOJbl pPEIICHHUS PallMOHAIBHBIX W JPOOHO-pallMOHANBHBIX
YpaBHEHHI, IPUMEHATh METO/I MHTEPBAJIOB /ISl PEIICHUS HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHSATUSMHU: MHOTOYIEH OT OJHOW IEPEMEHHOH, MHOMOWIEH C
HenbIMU KO3 duIneHTaM, KOPHU MHOTOUJIEHa, IPUMEHSTH JeJICHIE MHOTOUJICHa HA MHOTOUIEH C
0CTaTKOM, TeopeMmy besy u Teopemy Buera 1yis penienud 3aaad;

CBOOOZIHO  ONMEpPUPOBaTH MOHATHSIMHU: CHUCTEMa JIMHEMHBIX  ypaBHEHUM, MaTpHIIa,
OMpEACIUTENb MATPUIBI 2 X 2 W €ro TEOMETPUYECKUH CMBIC]I, HCHOJb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 juid BBIYMCICHUS €r0 3HAYCHUS, NPUMEHATH OMNPE/CIUTENH IS PEUICHHS
CHUCTEMBl JIMHEWHBIX YPaBHCHHM, MOJCIHUPOBATH PEAIBHBIC CUTYallHM € IOMOIIBIK) CHUCTEMBI
JIMHEWHBIX YPAaBHECHUM, UCCIIECI0BATh MOCTPOCHHBIE MOJCIN C TOMOIIBI0 MAaTpPUIl U ONMPEACIUTENCH,
HUHTEPIPETUPOBATH MOTYYECHHBIN pPe3yNbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMHU 715 TpeoOpa3oBaHusl BhIPAKECHUH;

BBIMIOJHATh  MpeoOpa3oBaHUsl  YMCIOBBIX  BBIPAXEHWH, COAEpXKAIUX  CTEHNEHH C
panroHaNbHBIM [TOKA3ATENEM;

HCIIOJIb30BaTh CBOMCTBA JoraprdmoB 1ist mpeoOpa3oBaHMs JOTapUPMUUECKUX BbIpaXeHMUI;

CBOOOIHO ONEPUPOBATH MOHATUSAMU: HPPAIMOHANLHBIE, [TOKA3aTeIbHBIC U JorapupMHuuecKkue
YPAaBHEHUS, HAaXOJWUTh HMX PEIICHUS C MOMOINBIO PAaBHOCHUJIBHBIX IEPEXOJ0B MU OCYNIECTBISAS
MIPOBEPKY KOPHEH;



IOPUMEHATh  OCHOBHBIE  TpUTOHOMETpUYeckHe  GopMyidsl  Uis  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHI;

CBOOOJHO  ONEpUPOBaTh IOHSATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, IPHUMEHSTh
Heo0XoaAuMBble (JOPMYINBI 1718 PELLIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPABHEHUM;

MOJIEJIUPOBATh PealbHble CUTYallut Ha sI3bIKe anreOpbl, COCTABIATH BBIPA)XKEHUS, YPABHEHUS,
HEPAaBEHCTBA MO YCIOBUIO 3allaud, HCCIEN0BaThb I[OCTPOEHHBIE MOJENHU € HCHOJIb30BAHHEM
anrnapara anreOpsl.

DOyHKINH U rPaPuKu:

CBOOOJIHO OIEPUPOBATH TOHATHUSAME: (QYHKIHUSA, CHOCOOBI 3amaHus (QYHKIUH, B3aHMHO
obparnpie (PyHKUIMH, KOMOO3MOMS (QYHKOMH, Tpapuk (yHKOMM, BBIIONHATH 3JICMEHTApHBIC
npeoOpa3oBanus rpaguKoB HyHKIHIA;

CBOOOJHO ONEPUPOBAThL TOHATUSAME: 00JACTh ONPENCICHUST M MHOXKECTBO 3HAYCHUM
byHKUnY, HyTU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,

CBOOOJHO OICPHPOBATL TMOHATHUAMHU: YETHBIC M HEYETHBIC (DYHKIUH, TCPHOTUICCKUC
GYHKIIMY, TPOMEKYTKH MOHOTOHHOCTHM (YHKIIMHM, MAaKCUMYMBI W MHHHUMYMBI (YHKITUH,
HanOOJIbIIICEe M HANMCHBIIICE 3HAYCHUE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOJITHO ONEPUPOBATH TOHATHUSAMH: CTCHEHHAS (QYHKIUS C HATYpPaTbHBIM W  ICIBIM
nokazaresieM, rpaduk CTeNeHHON (YHKIMK ¢ HaTypaJIbHBIM U IEJIBIM MTOKa3aTeeM, rpaduk KOpHs
n-oi cTeneHy Kak QYHKIMA 00paTHOW CTEIICHH C HATYPAIbHBIM [TOKA3aTeIIEM;

ONCpPHPOBATh MOHATHUAMH: JIMHCHHAs, KBajpaTU4YHAs | JIpoOHO-TUHEWHAs (yHKIINY,
BBITOJIHATE DJICMEHTAPHOE UCCIIC/IOBAHHE U TIOCTPOCHUE UX Tpa(pUKOB;

CBOOOJTHO OIEPHPOBATH MOHSATHSIMM: TIOKa3aTelbHAas W JorapupMuueckas (QyHKINH, HX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX I'padUKH IS PEIICHHS YPaBHCHHIA,

CBOOOJTHO OTICPHPOBATH NOHATUSAMH: TPHUTOHOMETPHYECKAs OKPYKHOCTB, OIIPE/ICIICHUE
TPUTOHOMETPHUYCCKUX (PYHKIINI YHUCIIOBOTO apryMEHTA;

HCTIONB30BaTh TpaguKu (QYHKIUN JUIs HMCCICOBAHWS TPOIICCCOB M 3aBUCHMOCTEH MpH
pelieHuH 3a1ad U3 APYTrUX YYEeOHBIX TNPEAMETOB M PEATbHOW JKWU3HHU, BBIPAXKaTh (HopMyTIamu
3aBUCUMOCTH MEX/Ty BEITUUINHAMH,

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OMNEPHPOBATH TOHATHIMH: apU(DMETHUCCKAs M TCOMETPHUECKAs MPOTPECCHS,
OeCcKOHEUHO YOBIBAIOIIAs T'€OMETPUYECKasi MPOTPECCUs], JIUHEWHBIM M SKCIIOHEHIMAIbHBIN POCT,
(bopMyIa CI0XKHBIX TPOIICHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE,

HCTIONB30BATh MPOTPECCHH TS PEIICHUS PECANTBHBIX 3a/1a4 IPUKIIATHOTO XapaKTepa;

CBOOOJTHO  ONEPHPOBATH  MOHATHUSAMH:  TIOCICAOBATCIBHOCTh,  CIIOCOOBI  3alaHUS
MIOCJIC/TOBATEIFHOCTCH, MOHOTOHHBIC M OTPaHUYCHHBIC MOCICMOBATCIHHOCTH, MOHHUMATh OCHOBBI
3apOXKICHUS MaTEMAaTHICCKOTO aHAIHM3a KaK aHann3a OECKOHEYHO MaTbIX;

CBOOOJTHO OTICPHPOBATH TOHATHSIMH: HETPEPHIBHBIC (YHKITUM, TOYKH paspbiBa Tpadura
(GYHKIMH, aCHMITOTHI rpaduka ¢yHKIIH;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: (YHKIIWS, HEMpPEPHIBHAS Ha OTpPE3Ke, MPUMCHSATH
CBOMCTBA HEMPEPHIBHBIX GYHKIINH /s pelIeHUsI 3a/1ad;

CBOOOJTHO OTIEPUPOBATH MOHATHSMU: TICPBAst U BTOpas MPOU3BOIHBIC (PYHKIINHU, KacaTeabHAas
K rpaduxy QyHKIMK;

BBIYUCIIATH TIPOM3BOHBIC CYMMBI, TPOU3BCICHHS, YaACTHOTO M KOMITO3UITHH JBYX (PYHKITHH,
3HATh MPOU3BOHBIC MICMEHTAPHBIX (PYHKITHIA;



UCIOJB30BaTh NT€OMETPUYECKUH U (U3NUECKUI CMBICT IPOU3BOJHOM 711 peLeHUs 3a1au.

Mno:xecTBa 1 JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEPALIMU HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aNmapar JJIA ONUCAaHUs PEAbHBIX MPOLIECCOB U
SBJICHUH, IIPU PEILICHUM 3a1a4 U3 APYIUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpPHPOBATH MOHATHAMH: ONPEAEICHHE, TEOpEMa, YpaBHEHHE-CIECTBUE,
CBOMCTBO MaTEMaTUYECKOT0 00BEKTA, JOKA3aTEeIbCTBO, PABHOCHIIBHBIE YPABHEHUSI U HEPABEHCTBA.

K xonmy oOyvenms B 11 kiacce oOyvaroIUiCAd MOAYYUT CIAEAYIOIIHE IIPEIMETHBIC
pe3yabpTaThl IO OTACIHBHBIM TeMaMm pabouci mporpamMMmsl yd4eOHOTO Kypca «Anrebpa W Havana
MaTEMaTHYECKOI'O aHa/In3ax:

Yucna v BBIYMCIEHUS:

CBOOOJIHO ONIEPUPOBATH HOHATHIMH: HATYpPaJbHOE U LIEIOC YHUCIIO, MHOKECTBA HATYPAIbHBIX
U LENBIX YMCEll, UCIIOIb30BaTh Npu3Haku aeaumoctu uenbix yuced, HOA n HOK narypanbHbIX
qrcesl IS PELIeHUs 3a1a4, IPUMEHATh alroput™ EBkinaa;

CBOOO/IHO OIIEPUPOBATH MOHATHEM OCTaTKa II0 MOJYIIO, 3allMChIBATh HATypaJIbHBIE HHCIA B
Pa3JIMYHBIX NO3UIIUOHHBIX CUCTEMAX CUHUCIICHHS;

CBOOOJIHO ONEPUPOBATh IOHATHUSMU: KOMIUIEKCHOE YUCIO M MHOMKECTBO KOMIUIEKCHBIX
qrcesl, IPEACTaBIsATh KOMIUIEKCHBIE HHcIa B alreOpaMdeckoil M TPUIOHOMETpUHecKol (opme,
BBITIOJIHATH apu(METHUYECKIE ONIEPAIUU ¢ HUMH U N300pa)aTh Ha KOOPMHATHON IUIOCKOCTH.

YpaBHeHus H HepaBeHCTBA:

CBOOOJTHO OTICPUPOBATH MOHITUIMH: UPPAIMOHAIBHBIEC, ITOKA3aTCIBHBIC U JOTapUPMHICCKUE
HEPABEHCTBA, HAXO/UTH UX PEUICHUS C IOMOIIbI0 PABHOCUIIBHBIX IIEPEXO0/I0B;

OCYIIECTBJIATH 0TOOP KOPHEN IIPU PEIIEHUN TPUTOHOMETPHUYECKOI0 YPaBHEHUSI,;

CBOOOJIHO  OIIEPUPOBATh IIOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, [PUMEHSTH
HeoOxoiuMble (POPMYIIBI /11l PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPHUPOBATH MOHATUSAMHU: CHCTEMA U COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB,
PaBHOCHJIbHBIE CHUCTEMBlI U CHUCTEMBI-CIIEJACTBHS, HaXO/IUTh PEUICHUS] CHCTEMBbl U COBOKYITHOCTEH
paloHaIbHBIX, HPPAllMOHATIBHBIX, TTOKAa3aTENbHbIX U JIOTapU(PMUUECKIX YPAaBHEHUN U HEPABEHCTB;

pelmath  palMOHANbHBIE, HppallMOHAIbHbBIE, I[OKa3aTelbHble, JOrapupMUYecKUe U
TPUTOHOMETPUYECKNE YPABHEHUSI U HEPABEHCTBA, COJICp Kalllie MOJTYJIN U MapaMeTphl;

IPUMEHSITh I'padUuecKue METObI IS PEIICHUS] YPAaBHEHUM U HEPABEHCTB, a TAaK)Ke 3ajay C
napaMeTpamy;

MOJIETIUPOBAThH PEAIbHBIE CUTYAIIH Ha S3bIKE alnreOphl, COCTABIATH BHIPAKEHUS, YPABHEHNUS,
HEPAaBEHCTBA M MX CHCTEMBbl MO YCJIOBHUIO 3aJ]a4d, MCCIEAOBAaTh IOCTPOEHHBIE MOJIENH C
HCIIOJIb30BaHUEM armapaTa anreOpsl, MHTEPIPETUPOBATD MOYUYEHHBIN pe3ynbTar.

®yuxknum u rpaguku:

CTPOUTh TIpauKu KOMOO3UIMH (YHKIUMH C TIOMOIIBIO SJIEMEHTAPHOTO HCCIEIOBaHUS W
CBOMCTB KOMITO3MIINHU ABYX (PYHKIIM;

CTPOUTh T€OMETPUIECKHE 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM TTOCKOCTH;

CBOOOIHO OTIEPUPOBATh MOHATHUIMU: IpaUKN TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHSTh DYHKIIUHU JJIs1 MOJICTUPOBAHMS U MCCIIEIOBAHUS PEabHBIX MPOIIECCOB.

Hauyajna mareMaTH4eckoro aHajim3a:

HCIIOJIb30BATh MPOU3BO/IHYIO JUIS HCCIEI0OBAaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBbI;

HaXoauThb HAn0O0bIICC H HANMCHBIIICC 3HAUCHUS q)yHKHI/II/I HCHpCpLIBHOﬁ Ha OTPC3KC,



HCTIOJB30BaTh MPOU3BOAHYIO JJI HAX0XKICHUS HAMTYUIIErO PEIIeHUS B IPUKIAIHBIX, B TOM
YHCIIe COIMATbHO-DKOHOMHYECKHX, 3a1auax, JJIA ONpeesIeHUs] CKOPOCTH M YCKOPEHHS Mpolecca,
3a1aHHOTO (hopMyIIOH MK rpaduKoM;

CBOOOTHO ONEpUPOBATh TOHATHIMU: MEepBOOOpa3Hast, ONpeAeTIEHHBIM HHTETpal, HAXOIUTh
nepBOOOpa3Hble DIEMEHTAapHBIX (YHKIWA W BBYHCIATH HHTerpal mno ¢opmyne Herorona-
JlelibHnna;

HaXOJUTH IUIOMIATIHU IUTOCKHX (GUTYP U 00BEMEI TEJ ¢ TOMOIIBIO HHTETpaa;

UMETh MpPEJCTABIICHHEe O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TPUMEpPE COCTABJICHUSI
mudHepeHIMATLHBIX YPaBHCHHUI;

peliaTh MPUKIAJHBIC 33/1a49i, B TOM YHCIC COLMATBHO-)KOHOMHYECKOTO W (PU3UUCCKOTO
Xapakrepa, CpeICTBAMU MAaTEMATHUSCKOTO aHAIIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHnoBaHHe pa3nesioB U TeM NPOrpaMMBbI Koumirectso Hacos Jaexrponne (ndposnie)
n/n Bcero| KonTpoanHbie IpakTuyeckue 00pa3oBaTeJbHbIE PECYPChI
patGoThI patGoThI
MHo%ecTBO AeIcTBUTENBHBIX YKceld. MHOIOWICHEI.
1 PanronanbHbIe ypaBHeHHS U HepaBeHCTBa. CHCTEMBI TMHEHHBIX 24 1
ypaBHCHUI
) Oynkuuy U rpadpuky. CreneHHas GyHKIMA ¢ LEIbIM 12 1
moKazaresaeM
3 Apudmernaeckuii KopeHb n-oif crerneHu. MppanroHaibHbie 15 1
ypaBHEHHUS
4 [lokaszarenpHas ¢pynkuus. [lokazaTeapHbIC YpaBHCHHS 10 1
5 Jlorapudmuteckas ¢yHkuus. JlorapupmMuieckue ypaBHEHHUS 18 1
6 TpuroHoMeTpriecKre BEIpaXKCHH U ypaBHEHHUS 22 1
7 Ilocne10BaTeNBHOCTH M IPOTPECCHU 10 1
8 HenpepoiBabie ¢pynkunu. [poussoanas 20 1
9 [loBTOpenwue, 06o0IIeHNe, cHcTeMaTH3aly 3HaHUH 5 2
OBUHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 136 10 0




11 KJIACC

KoandecTBo 9acor
Ne HanmenoBaHnue pa3aelioB 1 TEM NMPOrpaMmMmbl KOHTpOJ‘[])H])Ie HpaRanecmae 3ﬂeKTp0HHHe (Illfl(l)pOBbIe)
n/m Bcero 00pa3oBaTelbHbIE pecypchl
padoThI padoThI

1 Hccnenorarue ¢hyHKINIA ¢ TOMOIIBIO TIPON3BOIHOM 22 1
2 IlepBooOpazHas u HHTErpal 12 1
3 I'paduku TpUTOHOMETPHHUESCKUX (BYHKITHH. 14 1

TpuroHOMeTpHUECKHEe HepaBeHCTRA
4 HppanponanbHble, MokazaTebHbIC U TorapupMIIecKre 24 1

HepaBeHCTBa
5 KoMrutekcHbIe ancia 10 1
6 HatypanbsHble 1 11enbIe qKcaa 10 1
7 CHcTeMBbl palliOHATBHBIX, HPPAITUOHATBEHBIX 12 1

MoKa3aTeJdbHbIX M TorapupMUUECKUX YpaBHEHUH
8 3ajauy ¢ mapaMeTpaMu 16 1
9 [loBTOpenue, 06o0IIeHNe, cHUcTeMaTH3aly 3HaHUH 16 2

OBHIEE KOJIMYECTBO YACOB IO NIPOTPAMME 136 10 0




IHOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxa KosiniecTBo 4acos JlaTa DeKTpoHHbIe HH(POBbIE
n/m Bceero KOHTpOJ‘[])H])Ie HpaRanecmae H3Y4YCHUSA OﬁpaSOBaTeﬂbeIe pecypchl
patGoThI padoThI
1 MHo3kecTBo, ollepaliy HaJl MHOKECTBaMK U UX CBOICTBa 1
2 Juarpammel Ditnepa-BernHa 1
3 [IpuMeHeHNE TeopeTHKO-MHOKECTBEHHOTO arlapaTa /s 1
pelieHns 3a1ad
4 PanmonansHseie anciia. OOBIKHOBEHHBIE U IECATHUHBIE 1
TpoOH, POICHTHI, GecKOHEYHBIe TePHOANHIEcKUe TPoOH
5 PanmonansHseie gnciia. OOBIKHOBEHHBIE U IECATHUHBIE 1
NpoOH, POICHTHI, GecKOHEUHBIe TePHOANHIEcKUe TPoOH
6 [Tpumenenue mpoGeil 1 MPOICHTOB JIIS pellieHUs 1
MIPUKJIATHBIX 3a/1ad
7 [TpumeneHue mpoGeil 1 MPOICHTOB /IS pellieHUs 1
MIPUKJIATHBIX 3a/1ad
2 JeMicTBuTeIbHBIC YK CIa. PalinoHaIbHBIC 1 1
VppaloHaJIbHEIC THCIA
9 ApudmeTHieckue orepalii ¢ 1eicTBUTEIBHBIMI 1
qUCIAMHA
10 Monyab 1elcTBUTEIBLHOIO YKCIa U Cr0 CBOMCTRA 1
1 [TpubmkéHHBIe BRIMUCICHNS, TPaBIIa OKPYTICHUA, 1
MTPUKIIKA U OIleHKA Pe3yIbTaTa BEIMHUCICHUI
12 OCHOBHBIE METOJIBI PeIlleHus MEeTbIX 1 IPOOHO- 1
paIMoHAIBHBIX YpaBHEHWH U HepaBEeHCTB
13 OCHOBHBIE METOJIBI PeIlieHNs MEeTbIX U IPOOHO- 1
paIoHAIBHBIX YpaBHEHWI U HepaBEHCTB
14 OCHOBHBIE METOJIBI pellleHus MEeTbIX U IPOOHO- 1
paIMoHAIBHBIX YpaBHEHWH U HepaBEeHCTB
15 MHoro4wieHH! 0T 0OIHOU nepeMeHHOH. [leneHue 1
MHOTO'WIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16 MHoroiIeHH ¢ 1edsMu KoddduimenTamu. Teopema 1
Buera
17 | PemicHue cHcTeM JMHCHHBIX YpaBHCHHH 1




18

PelieHre cucteM TMHEHHBIX ypaBHEHUM

MaTtpuua cucTeMsl TMHCHHBIX ypaBHeHUH. OnpeaeanTens

19 | MmaTpuLpl 2X2, ero reoOMeTpUUICCKHIM CMBICT U CBOKCTRA;
BBIUMCJICHHE €0 3HAUYCHUS

20 Onpe)lenHTeJEL MaTpHULEI 2X2, ero reoMeTpUIecKuil
CMBICJI M CBOMCTBA; BHIMUCICHHE €ro 3HAUCHHS

1 Hpm{eHeHHe OTpeeIHTe I /18 PELLICHHA CHCTEMBL
JUHEHHBIX ypaBHECHUM

2 PGHIGE{I/IG TPHKTA/HBIX 371 € NOMOIIBIO CHCTEMBI
JUHEHHBIX ypaBHEHUM

73 PGHIGE{I/IG TPHKTA/HBIX 371 € NOMOIIBIO CHCTEMBI
JMHEHHBIX YpaBHECHHUM

24 KoutponbHas pabora: "PaimoHaabHble YpaBHEHUS U
HepaBeHcTBa. CHCTeMBI JIMHEHHBIX ypaBHCHUI"

95 DyHKIMA, cIOcOObI 3a1anus GyHKIUH. B3anMHO
obpatHbie ¢pyrKImn. Kommosnnms ¢yHKImiz

2% I'paduk byHKIME. DIeMeHTapHbBIE TPpeoOpa3oBaHug
rpadrKoB GyHKIHIHA

27 O6nacTh onpeseacHUs 1 MHOXKECTBO 3HAUCHHUN (YHKIIMH.
Hynu ¢pyakunu. [IpomMe;KyTKH 3HaK MOCTOSHCTBA

73 Yérapie v HeuéTHbie dyHKIuM. [leproandeckue
¢dynkuun. [IpoMexyTKH MOHOTOHHOCTH (PYHKIIUH

29 MaxkcuMyMbl 1 MUHUMYMBI GyHKIuH. HanGonbmee n
HaMMEHBILIee 3HaUCHHE (PYHKIMK Ha MPOMEXYTKE

30 | Jlunelinas, KBajpaTH4IHAas U IpoOHO-IMHCHHAS PYHKIHH

3 DJIeMEeHTapHOE HCCICI0BaHKE H TIOCTPOCHUE IPadUKOB
9THX (HYHKIHH

3 DJIeMEeHTapHOE HCCICA0BaHKE H IOCTPOCHUE IPadUKOB
9THX (HYHKIHHA

33 CrencHb ¢ EITBIM ITokaszaTelleM. buaoMm HeroToHa

34 CrencHb ¢ EITBIM ITokaszaTelleM. buaoMm HeroToHa

35 CrenenHas QyHKIMSA C HATYPAIbHBIM U LICIBIM
rokazateneM. E€ cBoifcTBa n rpaduk

36 KoutponbHas pabota: "Crenennas ¢pyHknus. Eé
cBolicTBa U rpagpuk”

37 | Apudmerntieckuil KOpeHb HATYPaIbHOM CTENEHH U €To




CBOWCTBa

ApudmeTrieckuit KopeHb HATypalbHOM CTENeHN U ero

38 . 1
CBOHCTBa

39 [IpeoGpazoBaHuA YHCIOBBIX BHIPKCHHM, COACPHKAILINX 1
CTCIICHH U KOPHHU

40 [IpeoGpazoBaHus YHCIOBBIX BHIPaKCHHM, COACPHKAILINX 1
CTCIICHH U KOPHHU

41 [IpeoGpazoBaHuA YHCIOBBIX BHIPKCHHM, COASPHKAILUX 1
CTCIICHH U KOPHHU

42 UppanronanbHeie ypaBHeHHS. OCHOBHBIC METOIBI 1
PeLICHHS UPPaLMOHAIBHBIX YPaBHEHHUI

43 UppanronanbHeie ypaBHeHHS. OCHOBHBIC METOIBI 1
PeLICHHS UPPAaLMOHAIBHBIX YpaBHEHHUI

44 UppanronanbHeie ypaBHeHHS. OCHOBHBIC METOIBI 1
PeLICHHS HPPAaLMOHAIBHBIX YpaBHEHHUI

45 PaBHOCHIIBHBIC IEpeX0/bI B PELLICHUH UPPALlMOHATBHBIX 1
ypaBHEHHUI

46 PaBHOCHIIBHBIC IEpEeXO/bI B PELLICHUH UPPALlMOHATBHBIX 1
ypaBHEHUI

47 PaBHOCHIIBHBIC IEpEeX0/bI B PELLICHUH UPPALlMOHATBHBIX 1
ypaBHEHUI

48 PaBHOCHIIBHBIC IEpeX0/bl B PELICHUN HPPALlHOHATBHBIX 1
ypaBHEHUI

49 CgpoiicTBa ¥ TpadhK KOPHA N-0¥ cTeNeHN Kak (pyHKINN 1
00paTHOIl cTeNEeHH ¢ HaTypaJbHBIM ITOKa3aTeaeM

50 CgpoiicTBa ¥ TpadhK KOPHA N-0¥ cTeNeHN Kak GpyHKINN 1
00paTHOIl cTeNEeHH ¢ HaTypaJbHBIM ITOKa3aTeaeM

5 KouTtponbHas pabota: "CoiicTBa 1 rpadk KOpHS n-oit 1
cteneHu. MppanuoHaabHbEIC ypaBHCHUS"

52 | CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeaeM U e cBolicTBa 1

53 | CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeaeM U e cBolicTBa 1

54 | CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeaeM U eé cBoiicTBa 1

55 | lokazatenpHasa ¢pyHKIHS, e cBoiicTBa M rpaduk 1

56 Hcnonb3oBanue rpadrka GyHKIUK 15 PEILICHUS 1
ypaBHEHUI

57 | Wcnoaw3oBanue rpaduka QyHKIHU ISl peleHUs 1




ypaBHEHUI

IlokazarenpHbIC YpaBHCHHUA. OCHOBHEIC METO/JIbI PCIICHUA

58 . 1
MOKa3aTeIbHBIX YPaBHCHHUH

59 [okazarenbHbie ypaBHeHUs.. OCHOBHBIC METO/IBI PEILICHHS 1
MOKa3aTeIbHBIX YPaBHCHHUH

60 [lokazarenbHbie ypaBHeHUs.. OCHOBHBIC METO/IBI PEILICHUSA 1
MOKa3aTeIbHBIX YPaBHCHHUH

61 Konutponbras pabora: "[lokazaTenbHas GyHKITHS. 1
ITokazaTenbHBIC ypaBHCHUA"

62 | Jlorapudm uncna. CoiicTa Jorapudpma 1

63 | Jlorapudm uncna. CoiicTa Jorapudpma 1

64 | Jlorapudm uncna. CoiicTa Jorapupma 1

65 | JlecatuuHble U HATYpadbHbIC JOTapHpMBbI 1

66 | JlecatudHble U HATYpaJbHbIC JOrapHpMbl 1

67 | IlpeobpazoBaHue BEIpaXKEHHIH, coIepKaIlluX JorapupMel 1

68 | IlpeobpazoBaHue BEIPAXKEHHM, COIEpKaILNX Jorapu(Mbl 1

69 | IlpeobpazoBaHue BEIpAXKEHHM, COEPKaILNX Jorapu(Mbl 1

70 | Jlorapudmuueckas yHKIus, € cBoiicTBa U rpaduk 1

71 | Jlorapudmuieckas yHKuus, € cBoiicTBa U rpaduk 1

7 Hcnonb3oBanue rpadrka GyHKIUM 5 PEILICHUS 1
ypaBHEHUI

73 Hcnonb3oBanue rpadrka GyHKIUM 5 PEILICHUS 1
ypaBHEHUI

74 Jlorapudmutieckre ypaBHeHHA. OCHOBHBIC METO/IBI 1
pelicHHs TorapupMUICCKIX YpaBHECHUN

75 Jlorapudmutieckre ypaBHeHHA. OCHOBHBIC METO/IBI 1
pelicHus TorapupMUICCKIX YpaBHECHUN

76 Jlorapudmutieckre ypaBHeHHA. OCHOBHBIC METO/IBI 1
penicHus TorapupMHUICCKIX YpaBHECHUH

77 PaBHOCHIIBHBIC IEpeX0/IbI B PELICHHUH JIOTapUpMHUIECKHX 1
ypaBHEHUI

78 PaBHOCHIIBHBIC TIEpeX 0Bl B PEILICHUN JIOTapUBMHICCKIX 1
ypaBHEHUI

79 Kontponbnas pabora: "Jlorapudpmuteckas GyHKIHA. 1

Jlorapudmutdeckmne ypapHeHUS"




CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAHTCHC YHCJIOBOI0O

80 1
apryMeHTa

’1 CuHyc, KOCHHYC, TAHT'€HC M KOTaHT'€HC YUCIOBOTO 1
apryMeHTa

22 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIIOBOTO 1
apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIIOBOTO 1
apryMeHTa

’4 Tpuronomerputeckas OKpyKHOCTb, OIIpEICICHHE 1
TPUTOHOMETPUHIECKUX (BYHKIIUH HHCIOBOrO apryMeHTa

85 Tpuronomerputeckas OKpyKHOCTb, OIIpEICICHHE 1
TPUTOHOMETPUHIECKUX (BYHKIIUH HHCIOBOrO apryMeHTa

86 | OcHOBHBIC TPUTOHOMETPHIECKHE (POPMYJIIBI 1

87 | OcHOBHBIC TPUTOHOMETPHIECCKHE (POPMYJIBI 1

88 | OcHOBHBIC TPUTOHOMETPHIECCKHE (POPMYJIBI 1

89 | OcHOBHBIC TPUTOHOMETPHIECCKHE (POPMYJIBI 1

90 | IlpeobpazoBaHue TPUTOHOMCTPHICCKUX BBIpaXKCHUH 1

91 | IlpeobpazoBaHre TPUTOHOMETPHICCKUX BBIpaXKeHUH 1

92 | IlpeobpazoBaHre TPUTOHOMETPHICCKUX BBIpaXKeHUH 1

93 | IlpeobpazoBaHre TPUTOHOMETPHICCKUX BBIpaXKeHUH 1

94 | PenieHre TPUTOHOMETPHUCCKUX YPaBHCHHIM 1

95 | PenieHre TpUTOHOMETPHICCKUX YPaBHCHHIM 1

96 | PenieHre TpUTOHOMETPHICCKUX YPaBHCHHIM 1

97 | PenieHre TPUTOHOMETPHUCCKUX YPaBHCHHIMA 1

98 | PemieHre TpUTOHOMETPHUCCKUX YpaBHECHHIM 1

99 | PenieHre TPUTOHOMETPHICCKUX YPaBHCHHIM 1

100 | PemicHHE TPUTOHOMETPUIECCKUX YpaBHEHHUI 1

101 KonutponbHas paGota: "TpuroHoMeTpudeckue . 1
BHIPXKCHHSI M TPUTOHOMETPUIECKUE YPAaBHCHHS
[locnenoBarensHOCTH, CIIOCOOHI 3aJaHUA

102 | mocnengoBarenbHOCTEH. MeTon MareMaTHIeCKOH 1
WHIYKIHH

103 MoHOTOHHBIC 1 OTpaHUYCHHBIC MT0CJIEI0BATSILHOCTH. 1
Hcropus aHanuza 6E6CKOHETHO MalbIX

104 | Apudmeruteckas mporpeccust 1




105

['eomeTpurteckas nporpeccus

106

beckoneuno Y6I)IBaIOIIIa$I reoMeTpHUHICCKas Imporpeccusd

107

CymmMa GeckoHeTHO yOBIBaroIleil reoMeTpraecKoit
NpOrpeccun

108

JInHelHbIM 1 3KcTTOHEeHIMaIbHBIM pocT. Hucelo e.
@DopMysia cI0KHBIX TPOLICHTOB

109

JInHelHBIM 1 SKCTTIOHEHIIMAaIbHBIM pocT. Yuclo e.
@DopMysia cI0KHBIX TPOLICHTOB

110

Hcnoas3oBanue mporpeccun I pelICHUA pealbHbIX
3aJad IMPUKIIaJHOTO XapaKTepa

111

Koutponbras pabota: "[locnenoBaresbHOCTH 1
nporpeccun”

112

HenpepriBHBbIE HYHKUINH U UX CBOHCTBA

113

Towka pazpbeiBa. ACHMITOTH TpaduKOB HYHKIIHI

114

CpoiicTBa (pyHKITHIT HEITpepBIBHBIX Ha OTPE3Ke

115

CpoiicTBa (pyHKITHIT HEITpepBIBHBIX Ha OTPE3Ke

116

MGTOZ[ HWHTCPBAJIOB JJIA PCIICHNA HCPABCHCTB

117

MGTOZ[ HWHTCPBAJIOB JJIA PCIICHNA HCPABCHCTB

118

MGTOZ[ HWHTCPBAJIOB JJI PCHICHNA HCPABCHCTB

119

[IpumMeHeHne cBONCTB HETPePhIBHBIX (pYHKITHIT 1715
peLICHHS 3a/1ad

120

[IpumMeHeHne cBONCTB HETPePhIBHBIX (pYHKITHIT 1715
pelLICHHS 3a/1a

121

[lepBas u BTOpasi NpoN3BOAHbIC (PYHKIIUH

122

Onpe)leneHHe, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI HpOH3BOZ[H0ﬁ

123

Omnpenenenue, GU3MHMECKUI CMBICIT IPONU3BOIHOM

124

VYpaBHeHHE KacaTeNbHOH K rpaduKy PYHKIUH

125

VYpaBHeHHE KacaTeNbHOH K rpaduKy GyHKIUH

126

[IpousBo/HEIC 2IEMEHTAPHBIX PYHKIMH

127

[TpousBoaHbBIC 2IEMEHTAPHBIX PYHKIMH

128

[IpousBoaHas CYyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIMY (hYHKIIHH

129

[IpousBoaHas CYyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIMY (hYHKIIHHA

130

HpOI/I?,BOZ[HaH CYMMBI, ITPOU3BCACHUSA, YaCTHOTO 1




KOMITO3UIIMY (hYHKIIHH

131 | KonTpoawHas pabota: "I[IponsBonnas"

[loBTOperue, 06o0MmEeH e, cHCTeMaTH3aIlis 3HAHUI:

132 "YpaBHeHus"

[loBTOperue, 06o0IMeH e, cHCTeMaTH3aIis 3HAHUI:

133 "q)yHKIII/II/I"

134 | WtoroBas KoHTpoJsbHas paboTa

135 | WtoroBas KoHTposbHas paboTa

136 | lloBTOpenue, 06o0IIeHNE, cHcTeMaTH3aIvsI 3HaHUI

OBUIEE KOJHUYECTBO YACOB 110 ITPOI'PAMME

136

10




11 KJIACC

Ne Tema ypoxa Koau4ecTBo 4acos JlaTa JeKTpoHHbIe HH(POBbIE
n/m Bceero KOHTpOJ‘[])H])Ie HpaRanecmae H3Y4YCHHUSA OﬁpaSOBaTeﬂbeIe pecypchl
patGoThI padoThI

1 [IprmeHeHHE TPON3BOIHOM K HCCICA0BaHMIO (HYHKIUI Ha 1
MOHOTOHHOCTb M DKCTPEMYMBI

) [IprmeHeHHE TPON3BOIHOM K HCCICA0BaHMIO (HYHKIUI Ha 1
MOHOTOHHOCTb M DKCTPEMYMBI

3 [IprmeHeHNE TPON3BOIHOM K HCCICA0BaHMIO (HYHKIUI Ha 1
MOHOTOHHOCTb M DKCTPEMYMBI

4 [IprmeHeHNE TPON3BOIHOM K HCCICA0BaHMIO (HYHKIUI Ha 1
MOHOTOHHOCTb M DKCTPEMYMBI

5 [IprmeHeHNE TPON3BOIHOM K HCCICA0BaHMIO (YHKIUH Ha 1
MOHOTOHHOCTb M DKCTPEMYMBI

6 [IprmeHeHNE TPON3BOIHOM K HCCICA0BaHMIO (YHKIUH Ha 1
MOHOTOHHOCTb M DKCTPEMYMBI

7 Haxosx1eHue HanboabIlero 1 HaMMEHBILEro 3HAUCHHUS 1
HETIPEPHIBHOM (YHKIIMH Ha OTPE3KE

? Haxosx1eHue HanboabIlero 1 HaMMEHBILEro 3HAUCHHUS 1
HETPePHIBHOM YHKIIMH Ha OTPE3KE

9 Haxosx1eHue HanboapIlero 1 HaMMEHBILEro 3HAUCHUS 1
HETPePHIBHOM (YHKIIMH Ha OTPE3KE

10 Haxosx1eHue HanboapIlero 1 HaMMEHBILEro 3HAUCHUS 1
HETIPEPHIBHOM (YHKIIMH Ha OTPE3KE

1 Haxosx1eHue HanbopIlero 1 HaMMEHBILEro 3HAYCHHUS 1
HETPePHIBHOM (YHKIIMH Ha OTPE3KE

12 Haxosx1eHue HanbopIlero 1 HaMMEHBILEro 3HAYCHHUS 1
HETPepHIBHOM (YHKIIMH Ha OTPE3KE

13 [IprmMeHeHNE TPON3BOIHOM I HAXOXKACHHS HAMTYHILICTO 1
PCLICHHS B IPUKIAIHBIX 3a/1a4ax

14 [IprmMeHeHNE TPON3BOIHOM I HAXOXKACHHS HAMTYHILICTO 1
peLICHHS B IPUKIAIHBIX 3a/1a4ax

15 [IpumeHeHNE MTPOU3BOIHON /114 ONIpeesICHIS CKOPOCTH U 1
YCKOpEHUS Ipoliecca, 3alaHHoro GopMynoil niu rpadukoM

16 [IpumeHeHNE MTPOU3BOIHON /114 ONIpeesICHIS CKOPOCTH U 1

YCKOpEHUS Ipoliecca, 3alaHHoro GopMynoil niu rpadukoM




17

Kommoznmms dyrkirmit

18 | Kommosunus ¢pyHkuunit 1

19 | Komnosunusa ¢pyHKuuit 1

20 I'eomeTpuueckue 06pa3sl ypaBHEHNM Ha KOOPIUHATHON 1
IUIOCKOCTH

1 I'eomeTpuueckue 06pa3sl ypaBHEHNM Ha KOOPIUHATHON 1
IUTIOCKOCTH

2 KouTponbHas pabora: "HccneHOBaHHe dyHKIWI ¢ 1
TTOMOTITBIO TIPOM3BOTHOM

23 | IlepBooOpasHasi, OCHOBHOE CBOMCTBO NEpBOOOPA3HBIX 1

24 [lepBooGpa3zubie pneMeHTapHBIX GyHKIHH. [IpaBnma 1
HaX0XJIeHUS TIepBOOOPa3HBIX

25 [lepBooGpa3zubie pneMeHTapHBIX GyHKIHH. [IpaBnma 1
HaX0XJIeHUS TIepBOOOPa3HBIX

26 | Unterpan. I'eoMeTputiecKuii cMbIca HHTErpasia 1

27 Brrucienne onpeaenéHHoro nHTErpaia mo gopmyse 1
Hrerorona-Jleibuuia

78 Brrucienne onpeaenéHHoro nHTErpaia mo gopmyse 1
Hrerorona-Jleibuuia

29 [IpuMeHeHne HHTErpana 178 HaX0XK/IeHU IUIomaneit 1
IUTOCKUX (UTYP

30 [IpuMeHeHne HHTErpaNa I HaX0XkIeHIS 00HhEMOB 1
TreOMEeTPHIECKIX Tell

31 | Ilpumeps! perernii aud depeHMMaIbHBIX YpaBHEHHI 1

32 | llpumepsl peuieHuil mudgdepeHInaIbHBIX YpaBHEHUI 1

33 Matematrtdeckoe MOJISTHPOBaHHE PEATbHBIX TIPOIECCOB C 1
MTOMOTIIBIO TG hepeHIMaTbHBIX YpaBHEHUI

34 | KortponwHas pabota: "llepBooGpazHad v mHTErpai” 1

35 | TpuronoMmerputeckre GpyHKIUU, NX CBOKUCTBA U TpadyKu 1

36 | Tpuronomerputeckre GpyHKINN, NX CBOUCTBA U TpadyKu 1

37 | Tpuronomerputeckre GpyHKINH, MX CBOKUCTBA U TpadyKu 1

38 | Tpuronomerputeckre GpyHKIIUN, NX CBOKUCTBA U TpadyKu 1

39 | TpuronoMmerputeckre GpyHKIIUN, NX CBOKUCTBA U TpadyKu 1

40 OT160p KOpHEU TPUTOHOMETPHHIECKUX YPaBHEHUH ¢ 1

ITIOMOIIIBIO ’I‘pHFOHOMeTpH‘IeCKOﬁ OKPYKHOCTH




O160p KOpHEU TPUTOHOMETPHUHECKUX YPaBHEHUH ¢

41 MOMOILBIO TPUTOHOMETPUIECKOM OKPYKHOCTH !

42 O160p KopHEH TPATOHOMETPHIECKIX YpaBHCHUH ¢ 1
MIOMOILIBIO TPHTOHOMETPUIECKOM OKPYKHOCTH

43 O160p KopHEH TPATOHOMETPHIECKIX YpaBHCHUH ¢ 1
MOMOILBIO TPUTOHOMETPUIECKOM OKPYKHOCTH

44 | PerreHre TpUTOHOMETPHYIECCKIX HEPABEHCTB 1

45 | PeleHue TPUrOHOMETPHUCCKHX HEPABEHCTB 1

46 | PelneHue TpUrOHOMETPUUECKUX HEPaBCHCTB 1

47 | PelieHne TPUrOHOMETPHUCCKIX HEPABEHCTB 1

48 Kontponbras pabora: "I 'padhuku TpUrOHOMETpIHECKIX 1
¢yaknmil. TpuroHOMeTpuHecKkie HepaBeHCTRA "

49 | OcHOBHBIC METO/IBI PELICHUS MOKa3aTeIbHBIX HEPABEHCTB 1

50 | OcHOBHBIC METO/IBI PElICHNA MTOKAa3aTEIbHBIX HEPAaBEHCTB 1

51 | OcHOBHBIC METOJIBI PElICHNS MTOKAa3aTEIbHBIX HEPABEHCTB 1

52 | OcHOBHBIC METOJIBI PELICHN MTOKA3aTEIbHBIX HEPAaBECHCTB 1

53 OCHOBHBIC METO/IbI PCILICHUS JTOTapHPMUICCKIX 1
HCPaBCHCTB

54 OCHOBHBIC METO/IbI PEILICHUS JTOTapHPMUICCKIX 1
HEPaBCHCTB

55 OCHOBHBIC METO/IbI PCILICHHS JTOTapUPMUICCKIX 1
HEPaBCHCTB

56 OCHOBHBIC METO/IbI PCILICHUS JTOTapUPMUICCKIX 1
HCPaBCHCTB

57 | OcHOBHBIC METO/IBI PELICHH HPPAallMOHAILHBIX HEPAaBCHCTB 1

58 | OcHOBHBIC METO/IBI PELICHH HPPAllMOHAIBHBIX HEPaBCHCTB 1

59 | OcHOBHBIC METO/IBI PELICHH HPPAallMOHAIBHBIX HEPAaBCHCTB 1

60 | OcHOBHBIC METO/IBI PELICHHA HPPAlMOHAILHBIX HEPAaBCHCTB 1

61 Fpa(bnqeczme METO/IbI PELICHUS HPPALlOHAIBHBIX 1
ypaBHEHUI

62 Fpa(bnqeczme METO/IbI PEILICHUS HPPaLOHATIBHBIX 1
ypaBHEHUI

63 Fpa(bnqeczme METO/IbI PELICHUS TOKA3aTeAbHBIX 1
ypaBHEHUI

64 | I'paduucckuie MeTO/IBI PELICHHUS TOKA3aTEAbHbBIX 1




HCPaBCHCTB

I'paduueckue MeTonbl pelIeHUs JorapupMHUISCKHX

65 .
ypaBHEHUI

66 I'paduueckue MeTonbl peleHns JorapupMHICCKHX
HEpPaBCHCTB

67 I'paduueckue MeTonbl pelIeHUs JOrapupMHUICCKHX
HEpPaBCHCTB

68 I'paduueckue MeToNBI pelIeHUs MTOKA3aTeAbHBIX
JorapupMUIEcKUX ypaBHEHHH

69 I'paduueckue MeToNBI pelIeHUs MTOKA3aTeAbHBIX
JorapupMUIEcKUX ypaBHEHHH

70 I'paduieckue MeToONBI pelIeHUS MTOKA3aTeAbHBIX
JorapupMHUIECKUX HEPaBECHCTB

7 I'paduueckue MeToNBI pelIeHUs TOKA3aTeAbHBIX
JorapupMHUIECKUX HEPaBESHCTB

7 KonTtponbnas pabora: "HppannoHanbHeie, TokasaTeabHbIC
u JorapudpmMutieckue HepaBeHcTBa"

73 Kommnekcuble uncia. Anrebpauntieckas u
TpUrOHOMETpHUHecKas (PopMBI 3alIMCH KOMIUIEGKCHOTO HHCIIa

74 Kommnekcuble qucia. Anrebpauntieckas u
TpUrOHOMETpHUHecKas (PopMBI 3alIMCH KOMIUIEGKCHOTO HHCIIa

75 | ApudmeTHiecKHe oNepalli ¢ KOMIUICKCHBIME YHCIaMHU

76 | ApudmeTHIecKHE ONICpAllMH ¢ KOMIUICKCHBIME YHCIaMHU

77 H3obpakeHre KOMIUIEKCHBIX YHCEI Ha KOOPIWHATHON
IUIOCKOCTH

73 H3obpaskeHre KOMIUIEKCHBIX HHCEI Ha KOOPAWHATHON
IUIOCKOCTH

79 ®opmyna Myaepa. KopHu n-oi cTeneHH W3 KOMILIEKCHOTO
qHca

20 ®opmyna Myaepa. KopHu n-oi cTeleHH W3 KOMILIEKCHOTO
qHca

’1 [IprmMeHEeHNE KOMIUICKCHBIX YHCEI ISl PeILICHHS
(U3HUECKUX U FCOMETPHUCCKHX 3a/1ad

82 | KonTponbHas pabora: "KommiekcHbie uncna”

83 | HarypasipHbie U LIeJIBIC UHCIA

84 | HarypasibHbiC U LIeJIBIC YHCIA




85

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIUMOCTH IICJIBIX YUCCII

86 | [lpuMeHEHHE MPHU3HAKOB JCTUMOCTH LIEIBIX THCET
IIpuMeHeHue NpU3HAKOB AeTUMOCTH 1eabix gucen: HOJ u

87
HOK
IIpumMeHeHue NpHU3HAKOB AeIUMOCTH 1eabix yucen: HOJ u

88
HOK

29 [IprmMeHEeHHE TPU3HAKOB ICIUMOCTH LEJIBIX YHCET: OCTATKH
10 MOJIYJIIO

90 [IprmeHEeHHE TPU3HAKOB ICTUMOCTH LEJIBIX YHCET: OCTATKH
10 MOJIYJIIO

9] [IprmMeHEeHNE TPU3HAKOB ICTUMOCTH LISBIX HHCET:
anroput™ EBkamaa Ui pelieHus 3a1a4 B LEIbIX HHCIaxX

92 | KontpoapHas pabora: "Teopus neabix uncen”

93 CucteMa ¥ COBOKYITHOCTh ypaBHeHUH. PaBHOCHIIBHEIC
CHCTEMBI M CHCTEMBI-CIIC/ICTBHS

94 CucteMa ¥ COBOKYITHOCTh ypaBHeHUH. PaBHOCHIIBHEIC
CHCTCMBI M CHCTEMBI-CIIC/ICTBHS

95 OCHOBHBIC METO/IBI PEILICHHS CHCTEM KM COBOKYITHOCTEH
palMOHANBHBIX YpaBHCHUH

96 OCHOBHBIC METO/IBI PEILICHHS CHCTEM KM COBOKYITHOCTEH
HppalOHATBHBIX YpaBHEHUN

97 OCHOBHBIC METO/IBI PEILICHHS CHCTEM K COBOKYITHOCTEH
MOKa3aTeIbHBIX YPaBHCHHUH

98 OCHOBHBIC METO/IBI PEILICHHS CHCTEM KM COBOKYITHOCTEH
MOKa3aTeIbHBIX YPaBHCHHUH

99 OCHOBHBIC METO/IBI PEILICHHS CUCTEM KM COBOKYITHOCTEH
JorapupMUUEecKUX ypaBHEHHUH

100 OCHOBHBIC METO/IBI PEILICHHS CHCTEM K COBOKYITHOCTEH
JorapupMUIEcKUX ypaBHEHHUH
[IprMeHEHHE cHUCTEM K PCILICHHUIO MAaTeMaTHHICCKUX 3a/1ad U

101 | 3agad U3 pasnu4HBIX obaacTell HaAyKH U peaabHOH KU3HH,
HHTEPIPETALNS TOJYHICHHBIX Pe3yIbTaTOB
[IprMeHEHHE CHUCTEM K PCILICHHIO MAaTeMAaTHHICCKUX 3aj1ad U

102 | 3aga4 U3 pasnU4HbBIX obaacTeil HayKH U pealbHOH KU3HH,
HHTEPIPETALNS TOJYICHHBIX PE3yIbTAaTOB

103 | [lpuMeHEeHHE HEPaBEHCTB K PEHICHUIO MaTEMaTHUCCKUX




3a1av ¥ 3aJa4 U3 pasiinIHbIX obmacreit HayKu 1 peaﬂBHOﬁ
JKHU3HU, HHTCPIIPCTALUA TTOJTYUCHHBIX PC3YJILTATOB

104

KouTponbras pabora: "CrucTeMbl pariioHAIBHBIX,
HppaliOHATIbHBIX TOKa3aTeAbHBIX U JOrapH(pMUIecKuX
ypaBHCHUIL"

105

PaIII/IOHaJ'II)HI)Ie YPaBHCHUIA € ITapaMeTpaMHU

106

PaIII/IOHaJ'II)HI)Ie HCpPaBCHCTBA C IMIapaMcTpaMU

107

PaIII/IOHaJ'II)HI)Ie CHUCTCMBLI C ITapaMeTpaMU

108

HppanroHanbHbIe YypaBHEHHsI, HSpPaBCHCTBA ¢ NTapaMeTpaMu

109

I/IppaIII/IOHaHI)HI)Ie CHUCTCMBI C MTapaMecTpaMu

110

IlokazarenpHbIC YpaBHCHUS, HCPpaBCHCTBA C ITapaMcTpaMU

111

IlokazaTenbHBIC CHCTEMEI C napaMeTpaMu

—t |t |t |t |t | | —

112

Jlorapugmutieckre ypaBHCHHS, HEPaBEHCTBA C
napameTpaMu

—_—

113

Jlorapugmutieckre cucTeMsl ¢ TapaMeTpaMu

114

TpuronomeTpuueckie ypaBHEHHS ¢ MapaMeTpaMu

115

TpI/IFOHOMeTpI/I‘IeCKI/Ie HCPABCHCTBA C ITapaMcTpaMUn

116

TpI/IFOHOMeTpI/I‘IeCKI/Ie CHUCTCMBLI C IMapaMeTpaMu

—_— | — | — | —

117

[ocTpoenue 1 uccaenoBaHne MaTeMaTHICCKUX MojieaeH
peanbHBIX CUTYallUil ¢ IOMOILBIO YpaBHEHHUH ¢
napamMeTpaMu

118

[ocTpoenue 1 uccaenoBaHne MaTeMaTHICCKUX MojeaeH
peabHBIX CUTYallUi ¢ TIOMOILBIO CHCTEM YpaBHCHHH C
napamMeTpaMu

119

[ocTpoenue 1 uccnenoBaHne MaTeMaTHICCKUX MojeaeH
peaNbHBIX CUTYallUi ¢ TIOMOILBIO CHCTEM YPaBHCHHH C
napamMeTpaMu

120

KonTponbHas pabora: "3anauu ¢ mapameTpamu’

121

[loBTOpenue, o6obI1IeHNE, cCHCTeMaTHU3aIlMs 3HAHHIM:
"YpaBHeHus"

122

[loBTOpenue, o6obIIeHNE, cCHcTeMaTH3aIMs 3HAHHIA:
"YpaBHeHus"

123

[loBTOpenue, o6obIIeHNE, cCHCTEMaTHU3aIlMs 3HAHHIM:
"YpaBHeHud. CUcTeMBbl ypaBHCHUH"

124

[loBTOperue, 0600IIeHNe, CHCTEeMaTH3aIlHs 3HAHUI:




"HepaBeHcTBa"
125 'I:IOBTOPGHHG, 00001IeHIE, cUCTeMaTH3alli 3HAaHHH: 1
Hepasenctna"
126 'I:IOBTopeHHe, 00001IeHIE, CUCTeMaTH3alllA 3HAaHUH: 1
Hepagenctna"
127 'I:IOBTopeHHe, 0606.IIIIGHI/IG, cHcTeMaTH3alls 3HaHHUI: 1
IIpousBoaHas U e€ mpuUMeHeHUE"
128 'I:IOBTopeHHe, 0606.IIIIGHI/IG, cHcTeMaTH3aLlsl 3HaHHI: 1
IIpousBoaHas U e€ mpUMeHeHHE"
129 'I:IOBTopeHHe, 0606.IIIIGHI/IG, cHcTeMaTH3alls 3HaHHUI: 1
IIpousBoaHas U e€ mpUMeHeHHE"
130 'I:IOBTOPGHHG, 00001IeHIE, CUCTeMaTH3alllA 3HAaHUH: 1
HNHuTerpan u ero npuMeHeHue"
131 'I:IQ?BTopeHI:{e, 000011IeHIE, CUCTeMaTH3alllA 3HAaHUH: 1
VHKIHH
132 'I:IQ?BTOPGHI/'IVG, 00001IeHIE, CUCTeMaTH3alllA 3HAaHUH: 1
VHKIHH
133 'I:IQ?BTopeHI:{e, 00001IeHIE, CUCTeMaTH3alllA 3HAaHUH: 1
VHKIHH
134 | UToroBast KOHTpoJbHaA paboTa 1 1
135 | UToroBast KOHTpoJbHAA paboTa 1 1
136 | TloBTropenue, o6o0IIeHNe, CHCTEMAaTH3AINS 3HAHIHA 1

OBUHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME

136
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMBI
10 KJIACC

Kox
NMpOBEPSIEMOro
pe3yabTaTa

IIpoBepsieMble mpegMeTHBIE Pe3yJbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTe/ILHOI
MPOrpaMMBbI CPeTHEr0 00IEero oopa3oBaHus

1

Ypcira 1 BEIMUCICHUS

1.1

OHGpHpOBaTB MOHATHAMMU: pallMOHAJIbHOC K Z[eﬁCTBI/ITeHI)HOG qHcCIIo0, OOBIKHOBCHHAS U
JCCATHIHAA Z[p061), IIPOLCHTLI

1.2

BrimmoaaaTs apI/I(bMeTI/I‘IeCKI/Ie orepanun ¢ paluoHAIbHBIMU U HeﬁCTBHTeHBHBIMH
qHCJIaMH

1.3

BremonHATe npuOMIKEHHBIE BBIMHCICHUS, HCIONB3YSA MpaBHiIa OKPYIVICHHA, JeIaTh
IPUKHUKY U OLICHKY Pe3yJabTaTa BEIMHCICHUM

1.4

OHGpHpOBaTB MOHATHAMU: CTCIICHL C ICJBIM ITOKa3aTCJCM, CTaH/IapTHaA (bopMa 3allucu
HeﬁCTBHTeHBHOFO HHCJIa, KOPCHbL HaTypam)Hoﬁ CTCIICHU, HCIOJb30BaTh ITOJIXOJAIIYIO
q)OpMy 3allrucu HeﬁCTBHTeHBHBIX Hucea 4 PpeHICHUd MPaKTHUHECKUX 3aJad Hu
MNpCACTABICHUA JaHHBIX

1.5

OmepupoBaTh TOHATHSAMHU: CHHYC, KOCHHYC W TaHIGHC TPOM3BOJBHOIO YIJa;
UCIIONB30BaTh 3alllich IPOM3BOJIFHOTO yIJIa 4epe3 oOpaTHBIC TPHUTOHOMETPHUECKHE
dyHKIIIN

YPaBHeHI/IH 1 HCpaBCHCTBa

2.1

OHGpHpOBaTB MOHATHUAMMU: TOXJICCTBO, YPaBHCHHEC, HCPAaBCHCTBO, LICJI0C, pallHOHAILHOC,
HppallMOHaAJIbHOC YpaBHCHUEC, HCPAaBCHCTBO, TPUT'OHOMCTPUICCKOC YPaBHCHHC

2.2

BreimonuATe  mpeoOpa3oBaHUS — TPUTOHOMETPHYECKHX — BBIpaXXCHMH UM pelaTh
TPUTOHOMETPHUICCKUE YPaBHEHHUS

2.3

BrimoaaTs npeo6pa30BaHH$[ [EJbIX, pallMOHAJIBHBIX W HPpPallHOHAIbHBIX BI)Ipa)KeHI/Iﬁ u
peliaTb OCHOBHBIC THIIBI IICJIBIX, pPalAOHAIBHBIX W HppallOHAJIbHBIX ypaBHeHHﬁ u
HCPaBCHCTB

2.4

[IpuMeHATH YpaBHEHHUA M HEPaBEHCTBA /ISl PELICHUS MAaTeMaTHUCCKUX 3a1ad U 3aj1a4 U3
PasIHYHBIX 00JacTell HayKH U pealbHON KU3HU

2.5

MOZ[GHHPOB&TI) pcaJbHBIC CHUTyallUM Ha A3BIKC anre6p1>1, COCTABJIATHL BBIPAXKCHUA,
YpaBHCHUA, HCPaAaBCHCTBa IO YCJIOBHIO 3aJa4dy, HCCICAOBATHL ITOCTPOCHHBLIC MOACIHN C
HCIMOJIB30BaAHUECM allllapaTa anre6p1>1

OyHKIHY 1 rpadukn

3.1

OrmepupoBaTh NOHATUSAMU: (PYHKIHS, CIIOCOOHI 3a1aHus (YHKINH, 00JIACTh ONpe/eIeHUS
Y MHOKECTBO 3Ha4deHUU (HyHKINH, TpaduK GYHKINH, B3aUMHO 00paTHBIE (GYHKITHN

2

OnepupoBaTh MOHATHSAMU: HYETHOCTH W HEUETHOCTh (PYHKIMK, HYTH (PyHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA

33

Hcnonb3oBaTh rpaduky GyHKIMHA 17151 pelIeHUs] YpaBHCHUN

3.4

Ctpouth ¥ uHTaTh rpadukn AUHeHHON (GYHKINHN, KBaapaTUIHOW (YHKIIHU, CTEIeHHON
(YHKIIMH ¢ LeJBIM TI0Ka3aTeJIeM

3.5

Hcnonb3oBath rpaduku QyHKIMA 118 UCCIACAOBAHUS MPOLECCOB M 3aBUCHMOCTEH MpH
peIlicHUH 3ajad M3 JPYIHX YUYeOHBIX MPEeMETOB M peajbHORl >KU3HH, BHIpaXKaTh
(hopMyIaMH 3aBUCHMOCTH MEXK/Y BEJIMUHHAMH

Hauana MaTeMaTHiIeckoro aHainza

4.1

OmnepupoBaTh NOHATHAMU: IOCJICOBATEIBHOCTh, apuUMeTHHEcKas U TeOMETpUuecKas
porpeccun

4.2

OnepupoBaTh MOHATUAME: OECKOHEUHO YOBIBAIOIIAS TEOMETPUHIECKas IPOrPecchs, CyMMa
OecKOHEUHO YOBIBAIOILCH reoMeTpHIecKoll mporpeccuu

4.3

3aZ[aBaTI> IMOCJICJOBATCIbHOCTH Pa3JIMIHBIMHA crocobamMu




Hcroap3oBarh cBOMCTBa HOCHGHOB&TGHBHOCTeﬁ u nporpeccnﬁ AJId pelICHUA pealbHBIX

44 3aja4 IPUKJIAJHOTO XapaKTepa
5 MHoecTBa M JOTHKa
5.1 OnepupoBaTh MOHATUSAME: MHOXECTBO, ONICPALIMK HaJl MHOKECTBAMU
59 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIH anmapaT 1 ONHCaHUs pealbHBIX MIPOLECCOB
U SIBJICHUH, P PEIICHUH 3a/1a4 U3 APYTHX YHCOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHATUSAMIE: ONIPENCICHIE, TEOpEMa, CJICACTBHIE, 10Ka3aTeIbCTBO
11 KJIACC
Kon 5 5
Hoeep At IIpoBepsieMble mpeIMeTHBIE Pe3yJbTATHI OCBOEHHN OCHOBHOI 00pa3oBaTeILHOM
e NPOrpaMMbl CpeHero o0mero o6pa3oBaHust
1 Yucna ¥ BEIMHCICHHS
OnepupoBaTh MOHATUAME: HaTypajbHOE, ILEJI0€ HHCJIO; HCHOJb30BaTh IPHU3HAKU
1.1 JICTUMOCTH 1IEABIX 4YHCE, PAs3IOXECHHE HHCIa Ha MPOCTBIC MHOXKHTEIW IS PEILCHHA
3agad
1.2 OnepupoBaTh MOHATHEM: CTETIEHD ¢ PAMOHAIBLHBIM ITOKa3aTeaeM
1.3 OnepupoBaTh MOHATUSAMHE: JOTapH(pM HHCIIa, JCCATHYHBIC H HATYPaIbHbIC JIOTapU(pMBbI
2 YpaBHCHHS U HEpaBEHCTBA
[IpumensaTs cBoiicTBa cTeNEeHHM /Ui MpeoOpa3oBaHHs BBIPAKCHHIH, OIEpPUPOBAThH
2:1 MOHATHAMMU: TIOKa3aTeIbHOC YpaBHEHHE M HEPABCHCTBO; peIIaTh OCHOBHBIC THIIBI
MOKa3aTeJIbHBIX YPaBHCHUI U HCPABCHCTB
BreimmonuaTe mpeoOpazoBaHUS BBIPAXXKEHUH, COACpXKallluX JIOTapH(MEBI;, OINCpUPOBaTh
2:2 MOHATHAMHU: JIOTApUPMUHIECKOS ypaBHCHHE M HEPAaBEHCTBO; pellaTb OCHOBHBIC THIIBI
JorapupMHUIECKHX YPaBHCHUH 1 HCPABCHCTB
2.3 HaxonuTh peleHys NpocTeHINX TPHTOHOMETPHUIECKUX HEPaBCHCTB
24 OmnepupoBath TOHATHAMI: CHCTEMA JMHEHWHBIX YpaBHEHUM U e pelieHue; UCIoIb30BaTh
CHCTEMY JIMHCHHBIX YPaBHEHUH 1 pelCHUs IPaKTHYCCKUX 3a1ad
25 HaxonuTh penieHus mpocTEHIIMX CHCTEM M COBOKYIHOCTCH pallMOHAIBHBIX YpaBHEHUI U
HEPaBCHCTB
MogenupoBarh peaidbHbIC CHUTyallMM Ha s3bIKE anreOpbl, COCTABIATH BBIPAXKCHUS,
2.6 YpaBHCHHS, HCPABCHCTBA M CHCTEMBI 11O YCJIOBHIO 3a/1adi, HCCIE0BaTh IOCTPOCHHEIC
MOJISJIN C UCTIOJIb30BAaHHEM alllapaTa ajireOpsl
3 DyHKUMK U rpaduKu
OnepupoBaTh NOHATHAMH: IIepHOAMYEcKas (YHKIMS, NPOMEKYTKH MOHOTOHHOCTH
3.1 (YHKIINY, TOUKU SKCTpeMyMa GYHKINH, HauOobllee 1 HaUMEHbIIee 3HaUeHUA (PyHKIMN
Ha MPOMEKYTKE; UCIIOIB30BATh UX JIIS Hcce0BaHUs GYHKINY, 3a1aHHON rpadprKoM
OnepupoBaTh  MOHATHSAMH:  TIpaUKH  MOKasaTeIbHOM,  Jorapupmuueckod U
3.2 TPUTOHOMETPUYECKUX (YHKLMM; H300pakaTh KX Ha KOOPAMHATHOW IITOCKOCTH H
HCIOJB30BaTh /IS pelICHH YpaBHEHUH H HEPaBCHCTB
33 Hzobpaxkarb Ha KOOPAMHATHOW IUTOCKOCTH TIpaUKKM JIMHEHHBIX YpaBHCHHH H
: HCIONB30BaTh WX JJISl PEILICHUS CHCTEMBI JIMHEHHBIX YPaBHCHUH
34 HcnonbzoBath rpaduku GyHKUME 08 HccIe0BaHHMA IPOLIECCOB M 3aBUCHMOCTCH U3
; JAPYTUX YIeOHBIX AMCIHUILIHH
4 Hadana matematrieckoro aHaanza
41 OnepupoBaTh  NOHATHSAMH:  HENpepblBHasg  (YHKIUS, I[POM3BOAHAaS  (PyHKIMU;
HCIOJB30BaTh COMETPHUICCKHUH U (PU3HHIECKUI CMBICI TPON3BOIHOM JIJIsl peLICHHUS 3a1ad
49 HaxonuTth mpou3BoiHBIC 37IEMEHTApHBIX (YHKIMH, BBIMUCIATH NPOU3BOIHBIC CYMMBI,

MIPOM3BE/ICHUS], HaCTHOTO (PyHKIMH




Hcmoap3oBath MMPON3BOJHYIO Jd HCCICTOBaHUA (bYHKIII/II/I Ha MOHOTOHHOCTb H

4.3
9KCTPEMYMBI, IPUMEHSTH PE3YIbTAThl HCCIICIOBAaHHS K IOCTPOCHUIO rpad kOB

44 Hcnonb30BaTh MPOU3BOAHYIO IS HAXOXK/ICHUS HAWTYHILIEro PEHICHUS B MPUKIAIHBIX, B
' TOM YHCJIEe COUHATBFHO-DKOHOMHUUCCKHUX, 3a/1a9ax

45 OnepupoBaTh MOHATUSMHU: IEpPBOOOpa3Has W HMHTErpal; NOHMMATh COMETPHUCCKHH H
) (rzIHIecKril cMBICT HHTerpaia

46 Haxonuth nepBooOpasHbie pIeMEHTapHBIX (PYHKIMH, BEIMHUCISATH HHTErpal Mo (opMmyne
) Herotona — Jleiibauia

47 Pemiate npuknajHeie 3aj71atuy, B TOM YHCIEC COLHATBHO-3KOHOMHYECKOTO U (PU3HTECKOro

XapakKTepa, CpeJACTBAMU MaTCMAaTHUICCKOI'0 aHaIn3a




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 | Yucnia u BEIMUCICHHS
PamionaneHele  uucima. OOBIKHOBEHHBIE M JICCATHYHBIC IpoOH, TPOLICHTHI, OCCKOHEUHBIE
1.1 | mepuonmIecKue apobu. ApudmeTndecKkue ornepaluy ¢ paldOHATBHBIMU HHCIaMHU, IpeoOpa3oBaHUs
YHCJIOBBIX BblpakeHHH. [IpuMeHeHHME IpoOell M MPOLCHTOB JUIA pEIlCHUS NMPHUKIAIHBIX 3aj7ad K3
pa3AMYHBIX OTpacieil 3HaHWHI U peallbHOM KU3HI
HeiicTBuTenbHBIC qMcaa. PallioHadbHBIE M MppallMOHATIbHBIC HHCIa. ApH(pMETHHISCKHE ONEPallH C
1.2 | neifcTBUTEABHBIMU uHcaaMU. [IpHOIMKEHHBIC BBIMMCICHUS, MpaBUIa OKPYIJCHUS, NpPHUKHIKA H
OLICHKA pe3ybTaTa BEIYUCICHUN
Crenenbs ¢ 1enabIM nokazaTeqeMm. CranaapTHas ¢opMa 3allUcH  JICHCTBHUTEIBHOTO  HHCIA.
1.3 | Ucnionp3oBanue NoAXoAsmici (opMBI 3allUCH JICHCTBUTEIBHBIX HHCEN JII PCIICHUA MPAKTHUCCKHX
3aj7a4 ¥ NPEICTABICHUS TaHHBIX
1.4 ApI/I(bMeTI/I‘ISCKI/Iﬁ KOpeHb HaTypalbHOU crereHH. [leiicTBUA ¢ apuMeTHHecKUMH KOPHSIMH
HaTypaJbHOU CTEIICHH
15 CuHyc, KOCHHYC M TaHTCHC HHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC HHCIOBOI'O
apryMeHTa
2 | YpaBHEHHS U HEPaBEHCTBA
2.1 | ToxzaecTBa U TOXIECTBeHHEIE TPeobOpa3oBaHUg
2.2 | llpeobpazoBaHie TPUTOHOMETPHUIECKUX BhIpakeHUil. OCHOBHBIC TPHUTOHOMETPHUICCKUE (HOPMYITBI
2.3 | YpaBHeHue, KOpeHb ypaBHeHus. HepaBeHcTBo, pelieHne HepaBeHcTBa. MeToa HHTEpBaIoB
2.4 | PenreHue nenbix U Apo0HO-pallMOHAIbHBIX YPaBHEHHUH U HEPaBEHCTB
2.5 | Penienue uppallMoHaIbHBIX YPaBHCHHH 1 HCPaBEHCTB
2.6 | PenieHne TpUroHOMETPUYECKUX YpaBHEHHUIM
27 [IprmeHeHHe ypaBHEHUH M HEPaBEHCTB K PEIICHUIO MaTeMaTHYEeCKUX 3a/ad U 3a7ad U3 PasIuiHBIX
oOnacTeil HayKy M pealbHOM KU3HU
3 | Oynkuuu u rpadpuku
3.1 | Oynkums, cnocobsl 3aganus ¢pyHKuuu. ['paduk ¢ynkumu. Bzaumuao obpatHbie GyHKIMH
39 Ob6nacte ompenencHUd W MHOXecTBO 3HaueHMH ¢yHkumn. Hymu ¢ynakuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. Y&ETHBIC N HEUETHBIC (PYHKIIUH
3.3 CrenenHas (yHKIMS ¢ HaTypadbHBIM M LEIBIM TNokaszateneM. EE coiicTBa u rpaguk. CBoiicTBa u
rpa¢pyuK KOpHA H-OH CTENCHU
34 Tpuronomerpuueckas OKPY:KHOCTb, OIpEICICHUE TPUTOHOMETPHHYECKHX (PYHKIHMH HHCIOBOTO
apryMeHTa
4 | Havana MaTeMaTHYIECKOTO aHAIN3a
4.1 | locaenoBaTeJbHOCTH, CIOCOOH! 3aJaHKA NOCJIE0BaTeIbHOCTEH. MOHOTOHHBIE IOCICI0BATEABHOCTH
ApupmeTtniueckas M TeoMeTpHUEcKas MNporpeccHu. beckoHedHo yObIBamoIag TIeOMETpHUHICCKas
4.2 | mporpeccusi. Cymma OeckoHEUHO YOBIBarolleH reoMeTpuueckol mporpeccur. Dopmyna CIOKHBIX
NpoleHTOoB. Mcroap30BaHue MPOrpeccuu VIS pelleHuUs] pealbHbIX 3a/1a4 MPUKIaJHOIO XapakTepa
5 | MHoxecTBa M JJOTHKa
MHoXecTBO, onepallMd HaJl MHOXecTBaMU. Jnarpammel Ditnepa — BenHa. [IpumeHeHue TeopeTuko-
5.1 | MHOXECTBEHHOTO amIapara /I ONUCaHHs peabHBIX IIPOIICCCOB U SABICHUH, PU PEIICHUM 3aj1ad K3
JPYTHX YIEOHBIX IPEAMETOB
5.2 | OnpenencHue, TeOpeMa, CIEACTBHE, JOKAa3aTeIbCTBO




11 KJIACC

Kon IlpoBepsieMblii 3JIeMEHT cOIEPKAHHUS
1 | Yvcna 1 BEIMUCICHUS
1.1 | Harypanphsle u neasle uncaa. [Ipu3Haky JeTUMOCTH LEIBIX HHCET
1.2 | Ctenenb ¢ palioHaIBHBIM NTOKa3aTeaeM. CBOHCTBA CTEIICHH
1.3 | Jlorapudm uncna. JlecsaTudsable U HaTypaabHBIC JOrapH(pMBI
2 | YpaBHEHHs U HEPaBEHCTBA
2.1 | IIpeoGpazoBaHue BEIpasKeHNI, Co/lepKallrX JorapugMbl
2.2 | IlpeoGpa3oBaHue BRIp@XKEHHUH, COIEP)KAILIUX CTCNICHH ¢ palliOHAIBHBIM [TOKa3aTelIeM
2.3 | Ilpumepsl TPUTOHOMETPHIECCKUX HCPAaBEHCTB
2.4 | llokazaTenpHBIC YpaBHEHUS M HEPABCHCTBA
2.5 | Jlorapudmudeckue ypaBHEHUsI K HEPaBEHCTBa
26 CucteMsl VJ'II/IHGfIHBIX ypaBHeHUH. PelleHue NMpUKIagHBIX 3aj7ad ¢ IOMOILBIO CHCTEMBI JUHEHHBIX
ypaBHEHUH
2.7 | CucteMBl M COBOKYITHOCTH pallHOHANBHBIX YPaBHCHHI 1 HCPaBESHCTB
o [IpuMeHeHne ypaBHEHUil, CHCTEM M HEPAaBCHCTB K PCLICHHUI0 MaTEMaTHUCCKUX 3ajad M 3ajad U3
pasIHYHBIX 00JacTel HayKH U peabHON KU3HU
3 | Oynkuuu u rpadpuku
31 Oynkuua. [lepuommueckue ¢ynkuuu. IIpoMexyTku MOHOTOHHOCTH (yHKIMH. MakcUMyMBl H
MUHHMYMBI pyaknun. HaubGonpliee 1 HanMeHbIlee 3HaUeHHE (QYHKIMY Ha IPOMEXYTKE
3.2 | TpuroHoMeTpuiecKue (PYHKIMH, HX CBOMCTBA U rpaduku
3.3 | llokazaTenpHas 1 JorapudmMuieckas pyHKIHMH, UX cBOMCTBa U rpaduKu
3.4 | Ucnonp3oBanue rpadukoB GYHKUMH 15 pelieHUs YpaBHEHUH U IMHEHHBIX CHCTEM
35 Hcnonb3oBanue rpadukoB (yHKIHH A1 HCCIEOBaHMA MPOLECCOB M 3aBUCHUMOCTEH, KOTOPBIC
BO3HHKAIOT NP PEIICHUH 3aj1a4 U3 APYTUX YIeOHBIX NPEAMETOB U peaabHON KU3HH
4 | Hayana MaTeMaTHUCCKOT'O aHAIH3a
4.1 | HempepriBHBIC pyHKIHH. MeTOI HHTEPBAJIOB /IS PEIICHHUSI HCPAaBEHCTB
4.2 | llponzeognas ¢pyukimu. I'eomeTprdeckuii v GpU3MHECKUA CMBICT TIPOW3BOTHOM
43 [IpousBogHble  dMeMeHTapHBIX  QYHKUMHA. @DopMylasl HaXOXICHHA MPOU3BOJHOW  CYMMBI,
MIPOM3BE/ICHHUS K HACTHOrO (PYHKIIMI
44 [IpuMeHeHHEe TPOM3BOAHON K HCCICIOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M OKCTPEMYMBI.
HaxosxaeHne Haubosiplliero 1 HaMMEHBILETO 3HAaYCHUS (PYHKIMH Ha OTPE3Ke
45 [IprMeHeHNEe TIPOM3BOAHOM I HAXOX/CHHUS HAWIYYILEro PEIICHUS B NPUKIAJHBIX 3agadax, JIt
oIpeIcICHHUA CKOPOCTH Ipollecca, 3aJaHHoro hopMyJiol WK rpagukomM
4.6 | IlepBooGpaznas. Tabanna nepBoobpasHbIX
47 WnTterpan, ero reomerpudeckudl ¥ ¢U3MUSCKUM cMbica. BrldmcieHne uHTerpaiga mo ¢opmyiie

Herorona — JleiiGuuia




IMPOBEPAEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUSA
K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbHON ITPOT'PAMMBI

CPEJHEI'O OBILIEI'O OBPA3OBAHMUAA

Kon
NpoBepsieMOro
TpedoBAHUA

IIpoBepsiemble TPpeGOBAHHS K MPEAMETHLIM Pe3yILTATAM OCBOECHHSI OCHOBHOM
00pa30BaTEJLHOU MPOTPAMMBI CPETHETr0 00IIEro 00pa3oBAHAS

Bnanenne wmetomamMm 0Ka3aTeNbCTB, QJITOPUTMAMU PpEIICHUS 3ajad; yMCHHE
¢dhopMyIHpOBaTE W ONCPUPOBATH MOHATHAMH: ONpPE/ACICHUE, aKCHOMa, TeopeMa,
CIIC/ICTBUE, CBOMCTBO, MNPHU3HAK, J/J0KA3aTEILCTBO, PaBHOCHIBHBIC (POPMYIHPOBKH;
MPUMCHSThH UX; YMEHHE (POPMYIHPOBaTh 0OpaTHOE U MPOTHBOIOJIOKHOE YTBEPKICHHE,
NPUBOJUTL MpPHUMEPHl U KOHTPOPUMEPHI, HCIOIB30BAaTh METOA MaTeMaTHHIecKOi
WHAYKLMH; TPOBOIMTE J10Ka3aTelIbHbIC PacCy ICHUA NPU PEILCHUM 3a71ad, OLICHUBATH
JIOTHYECKYIO TPaBHIBHOCTH pacCyXACHUH; YMCHHE OIECPHPOBAaTH MOHATHAMU:
MHOX€ECTBO, TOJMHOXECTBO, OIEpalld Haj MHOXECTBaMH; YMCHHE HCIOIB30BATH
TEOPETHKO-MHOXECTBEHHBI anmnapar /IS ONHCaHUs peaJbHbBIX IIPOIICCCOB U ABICHUHN U
OpH pelICHUH 3ajad, B TOM 4HCIE K3 JPYTUX YUEOHBIX NPEIMETOB; YMEHHE
OIlepHpPOBaTh MOHATHSAMU: Tpad, CBA3HBIN rpad, nepeBo, LMK, rpad Ha MIOCKOCTH;
YMEHHE 3aj1aBaTh U ONHCHIBATEH Ipadbl pa3IHIHBIME CIIOCOOAMH; HCIIOIB30BaTh rpadbl
IIPH pPELICHUH 3ajad

YMeHHEe omepHpoBaTh MOHATHSIMU: HAaTypajJbHOE YHCIIO, LIEN0¢ YHCI0, CTCNCHb C
LEeJBIM TOKa3aTeleM, KOPEHb HaTypadbHOH CTENEHHW, CTCNEHb C PalMOHAIBLHBIM
MoKaszarejeM, CTCNCHb ¢ JICHCTBUTCIBHBIM IOKa3aTeleM, JiorapupM HHCIa, CHHYC,
KOCHHYC U TaHT'CHC MPOM3BOJIBHOrO YUCA, OCTATOK [0 MOJYJIIO, pallHOHATBHOE YHCIO,
UppallOHAIbHOE YHCJIO, MHOXECTBa HATypalbHBIX, ILIETBIX, PalHOHAILHBIX,
JCHCTBUTEIBHBIX HHCE]; YMCHHE HCIIOIB30BaTh MPHU3HAKU JICIMMOCTH, HAUMCHBILIHUN
o0mMi JienuTenh W HaUMEHbIee ofllee KpaTHoe, anropuT™M LEBKIWAA MpH pelIeHUH
3aja4; 3HAKOMCTBO C Pa3IMYHBIMH IO3HILHOHHBIMH CHCTEMAaMHU CHHCJICHHA; YMCHHE
BBITIOJIHATE BBIMUCIICHHE 3HAYCHUM KM MpeoOpa3oBaHUS BBIPAKCHHH CO CTENCHSIMU H
norapupmaMu, TnpeobpazoBaHHA — APOOHO-PALMOHAIBHBIX  BBIpAXCHHUH; yYMCHHE
ONEpHUpPOBaTh MOHATHAMHU: IOCICAOBATCIBHOCTh, apUdMeTHHecKas Mporpeccus,
reoMeTpHuecKas Mmporpeccusi, 66CKOHEIHO yOBIBAIOIIAs IeOMETpHUCcKas MPOrpeccusi;
YMEHHE 3ajaBaTh IOCJICOBATCIBHOCTH, B TOM YHCIEC C IHOMOILUBIO PEKYPPEHTHBIX
¢dhopMyn; yMEHHE OINCPHUPOBATH MOHATHAMH: KOMIUIGKCHOE YHCJIO, CONPSUKEHHBIE
KOMILICKCHBIC YHCIa, MOAYJIb M apryMEHT KOMIUICKCHOTO 4YHca, (popMma 3amucu
KOMIUICKCHBIX 4Huced (TeoMeTpHuecKas, TPUTOHOMETpuHeckas W anreOpantdeckas);
yMeTh TPOU3BOAUTH ApPH(PMETHUCCKHE JCHCTBUA € KOMIUIGKCHBIMH YHCIaMH;
MPUBOJIUTH MPUMEPHI UCTIOJIB30BAHNSA KOMIUICGKCHBIX HHCEN; ONCPUPOBATh MOHATHAMHU:
MaTpula 2x2 u 3x3, onpeneanuTeslb MaTPHLBI, TCOMETPHUUCCKUI CMBICI ONTPEICTUTENS

YMeHHe onepupoBaTh NOHATHAME: pallllOHAIbHBIC, HPPALMOHAIBHEIC, IOKa3aTeIbHEIC,
CTCICHHbIE, JIorapu(pMHICCKIE, TPUTOHOMETPHUIECKUEC YPaBHEHUSI U HEPAaBEHCTBA, HX
CHCTEMBI; YMCHHE  OICPUPOBATh  MOHATHAMHU:  TOXIECTBO, TOX/ICCTBCHHOE
npeobpa3oBaHNe, YpaBHCHHE, HCPaBCHCTBO, CHCTEMa YpaBHCHHM W HCPABCHCTB,
PaBHOCHIBLHOCTh YpPAaBHCHHH, HEPAaBEHCTB M CHCTEM; YMCHHE pelIaTh ypaBHCHHUS,
HEPAaBECHCTBA M CHCTCMBI C IIOMOIIBIO Pa3JMYHBIX NPHEMOB; pellaTh YpPaBHEHUA,
HEPaBEHCTBA U CHCTEMBI C IapaMeTpoM; NPUMCHSITH YPaBHCHHS, HEPaBCHCTBA, HX
CHCTEMBI /IS PeILICHHS MaTEeMaTHUCCKUX 3a/1ad U 3a/1a4 U3 Pa3jIMiHbIX obJacTell HayKu
U peasIbHOU KU3HU

VYMeHHE omepHpoBaTh MOHATHAMU: (QYHKIHA, YETHOCTH (PYHKILHH, MEPHOINYHOCTH
(YHKINY, OrpaHHYCHHOCTh (PYHKIMH, MOHOTOHHOCTE (PYHKIHH, SKCTpeMyM (YHKIINH,
Haubosplllce Y HAUMEHBIES 3HAa4YCHUS (YHKIHM Ha MPOMEKYTKE, HENpephIBHASL
¢$yHKIUSA, acUMOTOTHI rpaduka (GYHKUMH, IepBas K BTOpas MPOH3BOAHaA (YHKIUH,
TreOMETPHUCCKUN U (PU3HYECKUI CMBICT POU3BOIHOM, IepBoOOpa3Hasi, onpeneIEHHBII
WHTETpal; yMEHHE HAXOAUTh AacHMITOTHI rpaduka (QyHKIMH; YMCHHE BBIYHUCIATH
MIPOM3BOJHBIC CYMMBI, IPOU3BEACHHUS, YaCTHOI'O M KOMIIO3MUIMH (PYHKLHMI, HaXOAHTh




ypaBHCHHE KacaTeldbHOW K rpaduKy (YHKIHH; YMCHHE HAaXOJHTh INPOH3BOJIHBIC
JIIEMCHTAPHBIX (YHKUUI; YMCHHE HCIIOJIB30BaTh MPOU3BOIHYIO JUI HCCICIOBAaHUS
¢$yHKINH, HaXoJWTh HAUOONBIIME M HaMMEHBIIHE 3HAYCHUS (QYHKUMIL; CTPOUTH
rpa¢uKd MHOTOWICHOB C HCIIOJIB30BAHHUEM allapara MaTeMaTHUCCKOro aHalu3a;
MPUMCHSTH MMPOU3BOJIHYIO [UIA HAXOXICHHA HAWIYUIICI'O PELICHUS B MPHUKIAIHBIX, B
TOM HYHCIIE COLMATLHO-5KOHOMHYECCKUX M (PU3MUCCKUX 3a1auax; HaXoJUTh ILIOLIaan U
00BEMBI  (pUTYp C TIOMOIIBIO HHTETpaia; IPUBOJAMTH MPUMEPHl MaTeMaTHUIESCKOro
MOJICJINPOBaHUS C MOMOILBIO MG depeHIMATBHBIX YPaBHCHHUN

YMeHHe onepupoBaTh NOHATHAMU: rpaduk GyHKIKUHU, oOpaTHas (PyHKIMA, KOMIIO3HLIUS
¢byHKINH, TuHelHad ¢YHKIWSA, KBagpaTH4Has (PYHKUMA, paluoHadbHas (GYyHKUUS,
cTerneHHasd (PyHKIIKS, TPUTOHOMETpUIecKre (hyHKIUH, 00paTHBIC TPUTOHOMETPHUICCKHE
($yHKINY, MOKa3aTeiabHas U jorapudmudeckas (yHKIUH; YMEHHUE CTPOUTH IpadpuKu
H3YUCHHBIX (YHKIIMH, BBITIOJIHATE peobpazoBaHus rpaduKoB GpyHKIHH, HCIIOIB30BATh
rpauKu A7 U3YHUCHUS NPOLIECCOB M 3aBHCUMOCTEH, MPH PEICHUH 3ajad U3 JPYTHX
y4eOHBIX TMPEJMETOB M 3aJad U3 pealbHOH JKWU3HW; BBIpakKarth QpopmyraMu
3aBUCHMOCTH MEXIYy BEJIMIMHAMH; HCIIOIL30BaTh CBOMCTBA U rpaduku PyHKIMH s
pellicHUs ypaBHEHHUM, HEpPaBeHCTB M 3ajJad ¢ [apaMeTpamMy; H300paxaTb Ha
KOOPAWHATHOM IJIOCKOCTH MHOXKECTBA PeIeHU ypaBHCHUH, HEPAaBEHCTB U HX CHCTEM

YmeHune peuiaTb TCKCTOBLIC 3a/Ja41 pasHBIX THIIOB (B TOM 4HHCJIC Ha MMPOLCHTHI, JOJHU U
JacTH, Ha IBHKCHUC, pa60Ty, CTOMMOCTBH TOBAapoOB U YCIyr, HaJIOT'H, 3aJla11 U3 obmacTn
yOopaBJICHUA JIAYHBIMU H CeMEHHBIMU q)HHchaMI/I); COCTaBJIATHL BBIPaXKCHUA,
YpaBHCHUS, HCPAaBCHCTBA U UX CHUCTCMBI I10 YCIIOBHIO 3a/1a"uU, UCCIC10BATh ITOJTYyICHHOC
peuieHue " OILCHUBATH HpaBZ[OHOZ[O6HOCTI) PE3YJIbTAaTOB; YMCHHUC MOJICINPOBATH
pCaJbHBIC CHUTyallMM Ha A3BIKC MaTCMATHKH; COCTaBJIATH BBIPa)KCHHA, YpaBHCHUA,
HCpaBCHCTBA U UX CUCTCMEI IO YCJIOBHIO 3a/la41U, UCCJICJOBATH MMOCTPOCHHLIC MOJICTIN C
HCIOJb30BaHUECM allllapaTa anre6p1>1, HHTCPIPECTUPOBATH HOHy‘IeHHBIﬁ PE3yIAbTaT

YMeHHe onepHpoBaTh MOHATUAMHU: cpelHee apupMeTHHIecKoe, MeIraHa, Hauboubliee
U HavMCHbILICE 3HAYCHUS, pa3Max, JHUCICPCHs, CTaHAApTHOEC OTKIOHCHHE HHCIOBOIO
Habopa; yMEHHE H3BJICKaTh, HMHTCPIPETUPOBAThH HWH(POPMALMIO, MPEICTABICHHYIO B
TabauIax, Ha TuarpaMMax, rpajpukax, oTpa)karollylo cBOHCTBa pealbHBIX MIPOIECCOB U
ABJICHUH; TPEICTABIATh HHPOPMALHIO C MOMOILBIO TabIHIl U JHarpaMM; UCCIeI0BaTh
CTaTUCTUYCCKHE JIaHHBIC, B TOM HYHCJIEC C NPUMCHCHHEM TIpapHuuecKHX METONOB H
JJIEKTPOHHBIX CPENCTB; TpadUvecKu HCCIe0BaTh COBMECTHbIC HaOMIONCHUA C
MOMOILIBIO IHarpaMM paccedBaHMA U JUHEHHON perpeccun

VYMeHHE oNepHpOBaTh IMOHATHAMH: CIyHallHBIH ONBIT M CIOy4ailHOEe COOBITHE,
BEPOSTHOCTh  CIyYallHOrO  COOBITHS; YMEHHE  BHIUHCIATH  BEPOSTHOCTH  C
HCIONB30BAaHUEM TIpauUecKUX METOJO0B; NPUMCHATH (OPMYIBI CIOKCHHA U
YMHOXKCHHSI BEpOATHOCTEH, (popMyiay monaHOl BeposTHocTH, (popmyny beprymim,
KOMOUHaTOpHBIC (pakTel M (OPMYJIBI; OLCHHBATH BEPOSTHOCTH PealbHBIX COOBITHI;
YMEGHHC  ONEpHPOBaTh  INOHATHAMH:  CIydaiiHag  BeIW4YUHA,  paclpelciicHHe
BEpOSTHOCTEH, MaTeMaTHUICCKOe OKHIaHHE, AUCICPCHS M CTaHAAPTHOE OTKIOHCHHE
ciayuailHOM BenMHYUHBI, (GYHKIUM paclpelcyieHHd M IUIOTHOCTH pPaBHOMEPHOTO,
MOKa3aTeJIbHOr0 M HOPMAIBHOI'O paclpese/cHUH; YMEHHE HCIIOIb30BaTh CBOMCTBa
H3YUCHHBIX paclpe/ie/icHHH I pelIeHUs 3aj7ad; 3HAKOMCTBO C TOHATHAMH: 3aKOH
OOMBIIMX HYHCEN, METO/IBI BEIOOPOUHBIX HCCIICIOBAHHI; YMEHUEC MPUBOIUTH MPHUMEPHI
MPOSIBJICHUST 3aKOHa OOJBILIMX 4YHCEN B MPHUPOAHBIX M OOIICCTBCHHBIX SBJICHHSIX;
YMEHHUE OINCpUPOBATh MOHATHAMU: COYETAaHHE, IEPECTAaHOBKA, UHCIIO COUCTAHUH, THCI0
nepecTaHoBok; OvHOM HpIOTOHA; yMeHHE NPHUMCEHATH KOMOHHATOPHBIC (aKThl H
paccykJCHUS IS PeIlCHHs 3ajad; OLCHHBATh BEPOATHOCTH pPeajbHBIX COOBITHI;
COCTABIIAITH BEPOATHOCTHYIO MOJIC/Ib M HHTEPIPETUPOBATh MOIYUCHHBIN pe3yabpTaT

YMeHHe onepupoBaTh NOHATHAME: TOUKa, IPSMas, IJI0CKOCTh, IPOCTPAHCTBO, OTPE30K,
Ayd, BEIMYMHA YIda, IUIOCKUH Yrod, JBYIpaHHBIM yros, TpEXrpaHHBI yrod,
CKpELIMBAIOLINECS NPSAMBIC, MapaIeJbHOCTh M NCPICHIUKYIAPHOCTh NPSMBIX H
IJIOCKOCTEH, Yol MEKIY NPAMBIMH, YTOJI MEXKy IPSIMOI U ITOCKOCTHIO, YTOJ MEKIY
IUIOCKOCTSIMH, PaccTOSHUE OT TOYKH /10 IUIOCKOCTH, PacCcTOSHUE MEKIY NPAMBIMH,
paccTOsIHUE MEXIy IUIOCKOCTAMH; YMEHHC HCIOJIB30BaTh MPH  PEHICHUH 3ajad




HU3YYCHHBIC q)aKTI)I " TCOPEMBI IUTAaHMMCETPHH, YMCHUC OIICHUBATL pa3MCphl 00OBLEKTOB
OKpyXaromero Mupa, CTpouTb MaTCMaTUICCKUC MOJICIIN € ITOMOIIBIO ITCOMETPHICCKUX
MMOHATHH U BCJIMYHH, pCIIaTh CBA3AHHLIC ¢ HUMHU IMMPAKTUYICCKHUC 3aJauan
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YMeHHe onepHpoBaTh NOHATHUAMU: IUIOIIANb GUTYpPHI, 00BEM (UTypBI, MHOTOTPaHHUK,
MPaBUIbHBIM MHOT'OIPaHHUK, CEHUCHNE MHOTOTPaHHKKa, Ky0, IapalieienuIes], Mpu3mMa,
nupamuza, GpUrypa v MoBepXHOCTh BpallleHUs, LIWIMHP, KOHYC, IIap, cdepa, IIouaIsb
cepsl, IIOLIaAL MOBEPXHOCTH MUPaMHU/IbI, IPU3MBI, KOHYca, IMIHHpa, 00bEM KyOa,
MPSMOYTOJILHOTO Mapaiieenuiesia, MHpaMubl, TPU3MBI, LIJIHHIPa, KOHyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEHCHHUS KOHyca W LWINHIApa, MNapalieJbHBIC OCH WIH
OCHOBAHUIO, CEUCHHUE IIapa, IUIOCKOCTh, Kacaromiascs cgephl, LIIMHAPA, KOHYCa;
YMEHHE CTPOUTH CEUCHHE MHOTOTpaHHHKa, M300paskaTh MHOTOTPaHHHKHU, GHUTYPBl U
MOBEPXHOCTH BpaIllCHHUA, UX CCUCHHA, B TOM HHCIEC ¢ TIOMOLIBIO JICKTPOHHBIX CPENICTB;
YMEHHEC  TPUMCHATH  CBOWCTBA  IEOMETPUHYECKUX  QUTYp,  caMOCTOATEIBHO
(hopMyIHpOBaTh ONpe/ICACHHUS H3YIaeMbIX (PUT'Yp, BHIABUTATh TUIIOTE3HI O CBOMCTBAX U
MIPU3HAKaX T'eOMETPHUYECKUX (HUryp, OOOCHOBBIBATH WJIHM ONPOBEPraTh HX; YMCHHE
NPOBOJANTh KiIaccHUKalMio (GUIyp 1O pamIudHBIM = IpHU3HAKaM, BBIIOIHATH
HEOOXOIUMBIC TOMOJHUTEIbHBIC TIOCTPOCHHS

11

VYMeHHe OmepupoBaTh MOHATHAMH: JBIDKCHHE B IPOCTPAHCTBE, MapauIeIbHBIH
MepeHoc, CHMMETPHUS Ha IUIOCKOCTH M B IPOCTPAaHCTBE, MOBOPOT, MpeoOpa3oBaHHUE
mo106ud, moi00HbIe (PUTYPHI; YMEeHHMe paclio3HaBaTh paBHEIE W MOA00HBIE GUTYPHI, B
TOM YHCJIC B TPHPOJE, HCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh T'€OMETPHUECKUE
OTHOIICHUS MPY PEUICHUH 3aj1ad; HaXOJUTh reOMETPHUIECKIe BEMUIHMHBI (UTHHA, YTO,
TUTOIIa b, 00BEM) TIPH pelIeHUH 3aj1ad U3 IPYTUX YHeOHBIX MPEMETOB U U3 peabHOM
KH3HU; YMCHHE BBIUHCIATH TCOMETPUYUCCKHE BEIMUYMHBI (JUIMHA, YTOJI, IUIONIab,
00BE&M, TUIOMAa b MOBEPXHOCTH), UCIONB3YS H3yHeHHBIC (GOPMYIBI U METOIBI, B TOM
qHClie: IUIOMAAb TOBSPXHOCTH MHpPaMHIBL, TPH3MBI, KOHyca, LWIMHIpPa, ILIONIajb
ceper; 00BEM Kyba, NPAMOYTOJIBHOTO TNapaUIeieNuIe/a, MHPaMHIbI, IIPHU3MEI,
IUTMH]Ipa, KOHYyca, Iapa; YMeHHE HaXOIUTh OTHOUICHHE 00bEMOB MOIOOHBIX (HTYP
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VYmeHnune OICpUpoOBaTh IMOHATHAMHU: NPAMOYIoJbHad CHUCTCMa KOOpP/JIHMHAT, BEKTOp,
KOOpJUHATHI TOYKH, KOOPJIUHATBI BEKTOpPa, CyMMa BCKTOPOB, IMPOM3BCIACHHUC BCKTOpPa
Ha 4YHCJIO, PAa3JIOKCHHE BCKTOpa II0 6213I/ICY, CKaJIApHOC IIPOU3BCIACHUEC, BCKTOPHOC
MMPOM3BECACHUEC, YrojJg MEXKAY BCKTOpaMH; YMCHHC HCIIOJb30BaTh BeKTOpHBIﬁ n
KOOpZ[HHaTHBIﬁ METO/J] IJIA pCHICHUA I'COMCTPUICCKUX 3aJad U 3aJav JpYrux y‘le6HBIX
IpeaAMCTOB

13

VYMeHHe BBIOHpaTh MOAXOMAMINN METO A PEICHHS 3a/]aq; IOHUMAaHHE 3HATHUMOCTH
MaTeMAaTHKHU B M3YHUCHUH [TPUPOIHBIX U OOILCCTBEHHBIX MPOIIECCOB U SABICHUI; yMEeHUE
pacro3HaBaTh NPOSBICHUE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMCHHE NPHBOIHMTH
MpUMEPBl MATCMaTUICCKUX OTKPBITHM poccHiicKoll 1 MUPOBOM MaTeMaTHUECKON HAyKU




HNEPEYEHD 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX

HA EI'> 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coIePKAHHUSA
1 | Yrcna 1 BEIMUCICHUS
1.1 | HarypanpHsle u neasie uncaa. [Ipu3Haky JeTUMOCTH LEIBIX HHCET
12 PaimonaneHele  uncna. OOBIKHOBEHHBIE W JIGCATHYHBIC JpoOH, IPOLCHTH, OCCKOHCHHBIC
MepUOIUIECKUE Apodu
13 ApI/I(bMeTI/I‘ISCKI/Iﬁ KOpeHb HaTypalbHOU crereHH. JlelicTBUA ¢ apupMeTHHIecKUMH KOPHAMU
HATYpaIbHOM CTEIICHU
1.4 | Crenens ¢ 1eabM nokaszatenaeM. CTeneHb ¢ palloHaJbHBIM MoKa3zareiaeM. CBOHCTBaA CTENICHH
15 CuHyc, KOCHHYC W TaHTCHC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHTCHC YHCIOBOTO
apryMeHTa
1.6 | Jlorapudm uncaa. JlecsaTuiHbIC U HaTypaIbHBIC JOrapH(pMBbI
17 HeiicTBUTenbHBIE  HHcaa.  ApUMETHUECKHME  ONepalMd ¢ JACHCTBUTCIBHBIMH  YHCIIAMH.
[TpuGanxEHHBIC BRIMUCICHHS, IPaBIJIA OKPYIJICHUS, TPUKHU/IKA U OIICHKA Pe3yIbTaTa BHIUHUCICHHM
1.8 | IIpeobpazoBaHue BBIpAXKEHHIMA
1.9 | KoMIuiekcHBIE HCIa
2 | YpaBHEHHs U HEPaBEHCTBA
2.1 | learle u qpoOHO-paIOHATBHBIC YpaBHEHUS
2.2 | UppammoHaabHble ypaBHEHUS
2.3 | TpuroHoMeTpHUIECKUE YPaBHEHUS
2.4 | IlokazaTenpHbIe U JorapupMUIecKre ypaBHEHIS
2.5 | Llensle u ApoGHO-pallMOHATLHBIC HEPaBCHCTBA
2.6 | MppaunoHaJbHBIC HEPaBEHCTBA
2.7 | llokasaTenpHbIC K JIorapupMUICCKHEe HCPAaBCHCTBA
2.8 | TpuroHoMeTpHIeCKHUE HEPABEHCTRA
2.9 | CucteMBl U COBOKYITHOCTH YPAaBHCHHH M HCPABCHCTB
2.10| YpaBHeHH, HEpaBEHCTBA M CHCTEMBI ¢ IIapaMeTpaMu
2.11 | Matpwuria cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpeieanTenh MaTpHIThI
3 | Oynkuuu u rpadpuku
3] Oyuknus, crnocoOw 3aganus GyHKIMH. |'paduk ¢yHkmmm. BzanMHO oOpaTtHble GyHKIMH. YETHBIE 1
" | HeuérHeie pyHKuuK. [lepuoauueckue GyHKIMH
Ob6nacTe ompeaelcHHA W MHOXecTBO 3HadeHuil ¢yHkuun. Hymu ¢ysxuun.  IIpomexyTtku
3.2 | 3nakonocTosHCTBa. [IpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl M MUHHUMYMBI (YHKLHH.
Haunbonpniee 1 HauMeHbIIICE 3HAUEHUE (PYHKIMU HAa IPOMEXYTKE
3.3 CreneHHas (yHKIMS ¢ HAaTypalbHBIM U LeNbIM NokaszatesneM. E¢ cpoiictBa u rpaduk. CpolicTBa U
rpaduK KOpHA n-OH CTEIICHH
3.4 | TpuroHoMeTpuiecKue (PYHKIMH, UX CBOMCTBA U rpaduKu
3.5 | llokazaTenpHas u JorapudMutieckas pyHKIHH, UX CBOMCTBa U rpaduKu
3.6 | Touku paspbiBa. AcuMOTOTH rpadrkoB ¢pyHkuuid. CBoHicTBa (YHKIMH, HEIPEPHIBHBIX Ha OTPE3KE
3.7 | HocaenoBaTeabHOCTH, CIIOCOOHI 3a/IaHM NIOCIEA0BATSIBHOCTEH
3.8 | Apudmernueckas ¥ reoMeTpUiIecKas nporpeccui. PopmMysia cI0KHBIX IPOLCHTOB
4 | Havana MaTeMaTHUCCKOIO aHAIH3a
4.1 | llponzBognas pyukimu. [Ipon3BogHBIE DIIeMeHTapHBIX (pYHKITHI
49 [IpuMeHeHHEe TPOM3BOAHON K HCCICIOBaHUIO (YHKIMM Ha MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxaeHre Haubouipliero ¥ HaMMEHBIIETO 3HaUCHKS (PYHKIIMM Ha OTPE3Ke
4.3 | IleprooGpaznas. MnTerpan

MHoxecTBa U JIOrHKa




5.1

MHoXecTBO, onepallii HajJ MHOecTBaMHU. [lnarpammel Dilnepa — BeHHa

5.2 | Jloruka
6 | BeposTHOCTD U cTaTHCTHKA
6.1 | OnucarenpHasi CTAaTHCTHKA
6.2 | BeposTHOCTB
6.3 | KombuHaToprKa
7 | I'eoMetpus
7.1 | Ourypsl Ha IIOCKOCTH
7.2 | IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHHKH
7.4 | Tena u MOBepXHOCTH BpalllCHUS
7.5 | KoopaAMHATHI U BEKTOPHI
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