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IHOACHUTEJIBHAA 3AIIUCKA

VY4eOHslif kypc «Anrebpa ¥ Hayalla MaTEMaTUYECKOTO aHajIn3a» SBISETCS OJHUM M3 Hanbolee
3HaYMMbIX B TPOTpaMME CpeIHEro oomero oOpa3oBaHHWs, IMOCKOJIBKY, C OJHOM CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y il M3yYeHHUs BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBINUICHHE OOYYaIoUIMXCs Ha YpPOBHE,
HEOOXOIMMOM JJIi OCBOCHHS HH(POPMATHKHU, OOIIECTBO3HAHUSA, HWCTOPUHU, CIOBECHOCTU U JIPYTHX
IUCUUIUIMH. B paMKkax naHHOro y4eOHOro Kypca oOydaronecs OBlaIeBal0T YHUBEPCATLHBIM S3bIKOM
COBpEMEHHOM HayKu, KOTopast pOpMyIHpyeT CBOU JOCTH)KEHUS B MaTeMaTH4ecKoi dopme.

VY4eOublif Kypc anreOpsl UM Hauyal MaTeMaTHYEeCKOrO aHalM3a 3aKjajJbIBae€T OCHOBY IS
YCIICUIHOTO OBJAJICHUS 3aKOHAMU (U3UKH, XUMHUH, OMOJOIMH, TMOHHUMAHHS OCHOBHBIX TEHJCHIIMH
pa3BUTHUS SKOHOMHMKH M OOIIECTBEHHON >KM3HH, IIO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIOJIB30BaTh HUX [UIA JalbHEHIIEro
o0Opa3oBaHMs U B MOBCEAHEBHOW >XM3HU. B TO ke Bpems oBiajgeHHEe aOCTPaKTHBIMU M JIOTUYECKU
CTPOTUMH KOHCTPYKIMSMHU anreOpbl M MaTEeMaTHYeCKOro aHajh3a pa3BUBAaeT YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTb, JOKA3bIBATh YTBEPXKIACHHS C MOMOIIBI0O MHIYKIUH U
paccykaaTth JIeAyKTUBHO, HCIOJb30BaTh 0000IIEHWE U KOHKPETH3alMIo, a0CTparupoBaHue H
aHaJIOTHI0, (OPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xome wusyuenuss ydeOHOro kypca «Anredpa M Hadaja MaTeMaTHUYECKOTO aHaJIH3a»
oOyuyaroluecs MoJy4aoT HOBBIMA OIBIT PEelIeHUs MPUKJIAJAHBIX 3a7a4, CaMOCTOSATEIHHOIO TTOCTPOEHUS
MaTeMaTHYECKUX MOJeNell peajbHbIX CUTyalui, HHTEPIPETAlUU MOJyYSCHHBIX PEIICHUH, 3HAKOMSATCS
C IpUMepaMH MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe M MCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSMU U UX aBTOPAMHU.

VY4eOHblii Kypc o00agaer 3HAYUTENBHBIM BOCIUTATENIbHBIM IOTEHIIMAIOM, KOTOPBII
peanu3yercss Kak uepe3 Yy4eOHbIi MaTepuall, CIOCOOCTBYIOIIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUsI, TaK M 4epe3 CrenupuKky ydeOHOU ACSITEIBHOCTH, TPEOYIOMICH MPOIOKUTEIBHON
KOHIICHTPALIMU BHUMAaHUS, CAMOCTOATEIBHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJTYYEHHBIN
pe3ynbTar.

B ocHoBe Meronuku oOy4deHHMs anreOpe W HadalaM MaTEeMaTUYeCKOro aHalu3a JISKUT
NeSITeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOTO aHAJIM3a» BBIACICHBI
CIIeyIOIKE COIepKaTelbHO-MeToInYecKue IMHNU: «Hucna u BerauciaeHus», « OyHkunu u rpaguxm,
«YpaBHEHHUSI U HepaBeHCTBa», «Hauana MaremaTnueckoro aHanusa», «MHOXkeCTBa U Joruka». Bcee
OCHOBHBIE COJIEPKATEIBHO-METOJUYECKIE TUHUN U3y4YalOTCsl Ha MPOTSHKEHUH JIBYX JeT 00y4eHUs Ha
YPOBHE CpeIHEro oO0IIero oOpa3oBaHMs, E€CTECTBEHHO [OIOJHASA JpYr JApyra M TOCTEIEHHO
HACBIIASICh HOBBIMH TeMaMH W pazaenamu. JlaHHbIA y4ueOHBIH Kypc SIBIS€TCSl MHTETPATHUBHBIM,
MOCKOJIbKY 00BenuHseT B ce0e CojepKaHWe HECKOJIbKUX MaTEeMAaTHYeCKHX IUCLUIUINH, TaKHX Kak
anrebpa, TPUTOHOMETPUS, MaTEeMaTHUECKUN aHaIn3, TEOPUS MHOXKECTB, MaTeMaTHyecKas JIOTUKa U
apyrue. ITo mepe Toro kak oOydaromuecss OBIaZeBalOT BcE Oojiee IIMPOKUM MaTEMAaTUYECKUM
anmapaTtoM, y HHX TOCJIeIOBaTeIbHO (QOpPMUpPYETCS M COBEPLIEHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYI0 MOJIENIb PEAJIbHOM CHUTyalluu, NPUMEHSTh 3HAHMS, IMOJIyYE€HHBIC MPU H3YyYCHUU
y4ueOHOro Kypca, JUIsl pelIeHHs] CaMOCTOATENbHO CHOpMYIMpPOBAaHHOW MaTeMaTHYeCKON 3ajauu, a
3aTeM MHTEPIPETUPOBATH CBOM OTBET.

Copep:xarenpbHO-MeTOIMYeCKass JMHUA «Yucna W BBIUMCIECHUS» 3aBepliaeT (HOpMHUpPOBAHHE
HaBBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAa4aToO Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanms. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHus 0CO0O€ BHHMAaHUE YACISICTCS
(OpPMHPOBAHNIO HABBIKOB DPALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIMX B Ce0s HCIOJIb30BAHUE
pa3aMyYHbIX (POPM 3amKCH YUCIIA, YMEHHUE JeNIaTh MPUKUAKY, BHIIOTHATH TPUOIMKEHHBIE BHIYUCICHUS,
OLICHUBATh YHCIIOBBIE BBIPAXKEHHUS, paboOTaTb C MaTeMaTHYECKUMH KOHCTAaHTaMH. 3HAaKOMbIC
OoOy4aroluMCsi MHOXECTBA HATypalbHbIX, IEJIbIX, PALUUOHAIBHBIX M JCHCTBUTEIBHBIX YHUCEN
JOTIOJTHSIOTCSI MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaXI0oM M3 3TUX MHOXECTB pacCMaTpHUBAIOTCS
CBOMCTBEHHbIE €My crelupuUecKre 3aJaul 1 OoNepaliu: JeJIeHne HalleJI0, ONEpUPOBAaHUE OCTaTKaMU
Ha MHOJMKECTBE IIEJIBIX YHCEN, OCOObIE CBOMCTBAa pAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHCEN,



apu(MeTHYECKUE ONepaly, a TaKXKe H3BICUCHHE KOpPHS HATypaJbHOM CTENEHM Ha MHOXECTBE
KOMIUIEKCHBIX uucell. biarogaps mociaenoBaTeNbHOMY PacIIMPEHHMIO Kpyra HCIIOJIb3YEMBIX YHMCEN U
3HaKOMCTBY C BO3MOXHOCTSIMM HX MPUMEHEHMs Ul PELIeHUs Ppa3iIMuYHbIX 3a1ad (opMupyercs
IIPEJICTABICHUE O €JUHCTBE MATEMAaTUKHM KaK HAyKH U €€ pojiu B IOCTPOEHUU MOJENIEH PEaTbHOro
MHpa, IMUPOKO UCTIOJIB3YIOTCS 0000IICHNE M KOHKPETU3AIIHS.

Jluausa «YpaBHEHUS U HEPABEHCTBA» peau3yeTcsl Ha MPOTSDKEHUH BCEro 0OydeHUs! Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus, MOCKOJIbKY B KaX10M pazzeine [IporpaMMel IpeycCMOTPEHO peLIeHne
COOTBETCTBYIOILIHX 3aja4u. B pe3ynprare oOyuaromuecs OBiIaeBalOT pa3IMuYHbIMU METOIAMH PEIICHUS
palMOHANBHBIX, HMPPALUOHAIBHBIX, ITOKA3aTENbHBIX, JIOTapU(PMUYECKUX U TPUTOHOMETPUYECKUX
YPaBHEHMM, HEPABEHCTB M CUCTEM, a TaK)Ke 3a/1ad, colepkamux napaMmerpsl. [lomydeHHble ymMeHUSA
IIMPOKO HCHOJB3YIOTCA TMPH HUCCIENOBAaHUM (PYHKIUI C MOMOIIBIO NPOWU3BOIAHOM, MPU PELICHUU
NPUKIAAHBIX 3aJad M 3a7a4 Ha HAXOXKACHHWE HAuOOJIBIIMX M HAUMEHbUIMX 3HAaYeHUH (QyHKIUH.
JlaHHas copeprkaTesbHas JIMHUS BKJIIOYACT B ce0st Takke (pOpMUPOBaHUE YMEHUN BBINOJIHATH PACUETh
no ¢opmMynam, mnpeoOpa3oBaHUs PALUOHANBHBIX, HMPPAUUOHAIBHBIX M TPUTOHOMETPUUYECKHX
BBIPQ)KEHUH, a Tak)Ke BBIPAXEHUH, coAepXalluxX CTerneHH U Jorapudmsbl. braromaps wusydeHuro
anreOpanyeckoro MaTepuana NpoUucXoAUT JallbHeHIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUIEHUST 00y4aromuxcsi, (OPMHUPYIOTCS HaBBIKM JCIYKTHBHBIX pacCyXIEHHH, paboTsl ¢
CHUMBOJIBHBIMHM (hOpMaMHM, MPEACTABICHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BMJIE PaBEHCTB U
HepaBeHCTB. Anrebpa mpemiaraeT >QQGEKTUBHBIE HHCTPYMEHTHI JJIS PELICHHUS TPAKTHUECKUX U
€CTECTBECHHO-HAYYHBIX 3a/1a4, HalIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JHHUA «DyHKIMM W TpauKu» TECHO NepeIuieTaeTcs «C
APYTUMH JIMHUSAMH y4eOHOrO Kypca, MOCKOJIBKY B KaKOM-TO CMBbICIE 33Ja€T IMOCIIE€A0BAaTEIbHOCTh
u3yuyeHUs  Mmarepuana.  VI3ydeHue ~ CTENEHHOW,  IOKa3aTeNbHOW,  JIOTapu(MHUUYECKOW U
TPUTOHOMETPUUECKUX (DYHKIMH, UX CBOMCTB M IpaMKOB, UCIOJIb30BaHME (DYHKIMH U1 pELICHUS
3ajja4 U3 JPYrux y4yeOHbIX NPEIMETOB M peaJbHOW KM3HM TECHO CBS3aHO KAaK C MaTeMaTHYECKUM
aHAJIM30M, TaK M C PELIEHUEM ypaBHEHHUN M HepaBeHCTB. IIpu 3ToM Oosblloe BHUMaHUE yIENseTcs
(dbopMHpOBaHHIO YMEHHS BbIpaxaTb (popMylamMHu 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BEIHMYHMHAMHU,
UCCIIeIOBaTh MOJIyuYeHHbIE (QYHKLUHU, CTPOUTh UX rpaduku. Marepuan 3Toi cofepKaTeNbHON JTMHUN
HalleJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB, IO3BOJIIOIIMX BbIpaXaTb 3aBUCHUMOCTH MEXITY
BEJIMYMHAMU B Pa3IU4YHON (opMe: aHAIUTUYECKOW, Tpadudeckoil W ciaoBecHoW. Ero usydyenue
CHOCOOCTBYET Ppa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O00OOIIEHUI0 U
KOHKPETH3alluH, UCIIOJIb30BAHUIO AHAJIOTUH.

CopepxarenpHass nuHHMA «Hauana maremarnyeckoro aHajin3a» IO3BOJISIET CYLIECTBEHHO
paclIMpuTh KPyr Kak MaTeMAaTUYECKHUX, TaK U IPUKIIAJHBIX 33134, JOCTYIHBIX 00yJaroIUMCsl, TaK KaK
Yy HUX HOSBISETCS BO3MOXHOCTH CTPOUTH TPaQUKH CIOXKHBIX (PYHKIUI, ONpeneNaTh UX HauOOIbIINe
U HAaMMEHbIINE 3HAUEHMsI, BBIUUCIATH IUIOWAnd (GUryp U oOBEMBI Ted, HAaXOAUTh CKOPOCTH H
yCKOpeHus npoueccoB. JlaHHas cofeprkaTellbHas IMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUS
MaTEMaTUYECKUX MOJENEH PEANbHBIX CUTYyaluHd, I03BOJSET HAXOAWUTh HAWIy4dllee pPEIICHHE B
IPUKJIAJHBIX, B TOM 4YHCIIE COLHUAIbHO-DKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOro aHaliu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OPMaTbHO-JIOTHYECKOTO U
KpPEaTHBHOTO MBIIUICHHUS, (JOPMUPOBAHUIO YMEHUH PAaCIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMaTHKHU B
Hayke, TeXHMKe U HcKyccTBe. OOydarolmuecs: y3HalOT O BBIJAIOIIMXCS pe3ysbTaTax, MOJy4YeHHbIX B
XO7Ie pa3BUTH MAaTEeMaTHUKU KaK HayKd, 1 00 UX aBTOpax.

ConepxatenbHo-MeToAnYeCKas JTUHUSA «MHOXeCTBa M JIOTMKa» BKIIIOYAET B CE0Sl 3JIEMEHTHI
TEOPUHM MHOXKECTB M MATEMaTHYECKOM JIOTUKH. TEeOpeTMKO-MHO)KECTBEHHBIE IPEICTABICHUS
IIPOHU3BIBAIOT BECh KypC LIKOJBbHOW MAaTEMAaTUKHU M MpeniararoT Haubojee YHUBEPCAJIbHBIA S3BIK,
OOBEOUHSIOMNN BCE pa3lenbl MaTeMaTUKU U €€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKHe JUCLUIUIMHBI M HX TNPUIOKEHUS B enuHoe 1enoe. [lostomy BakHO narthb
BO3MOXKHOCTh ~ OOydaromieMycst MOHHMMAaThb TEOPETHKO-MHOKECTBEHHBIH  S3BIK  COBPEMEHHOMU
MaTEMaTUKUd U MCIOJIb30BaTh €r0 IS BBIPAXKCHHS CBOMX MbICHEH. [IpyrMM BaKHBIM INPU3HAKOM
MaTeMaTHKU KaK HayKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAaHUI U ClieIOBaHHE
OIIpEeACIEHHBIM NIPAaBUIAM IOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTH4EeCKOU



JIOTUKHU CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOIO MBIIUICHUS OOYy4YalolIuXcs, MO3BOJISIET UM CTPOUTh
CBOU PACCYX/ICHUS Ha OCHOBE JIOTHUECKUX MPABUI, (HOPMUPYET HABBIKM KPUTHUECKOTO MBILIICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAINM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOJIEIMPOBAHMs, KOTOpBIE MPHU3BaHBI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MOCTPOCHUSI MOJIENIel pealIbHbIX CHUTYallMil, MCCIEIO0BaHUS STUX MOJENeld ¢ IMOMOIIBI0 ammapaTa
anreOpbl ¥ MaTeMaTHYeCKOro aHallM3a, MHTEPIPETAlUU MOJIYYEHHBIX pe3ysibTaToB. Takue 3amaHus
BILJIETEHBl B KaKIBIA U3 pa3/iejoB MPOrpaMMbl, OCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIUPOKO
UCTOJB3YeTCsl IS PeUIeHUs NPHUKIATHBIX 3a4ad. [Ipu pemeHuu peanbHBIX MPaKTHYECKUX 3alad
oOyuaroluecss  pa3BUBAlOT  HAOMIONATENbHOCTh,  YMEHHE  HAXOAUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIOJB30BAaTh AHAJIOTHUIO, 0000mAaTh M KOHKPETU3HPOBATH MPOOIEMY.
JleaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIIAJHBIX 3a7ad OpraHU3yeTcsl B Ipoliecce
M3Y4YEHHUsI BCEX TeM y4eOHOTro Kypca «Ajiredpa n Hauyaja MaTeMaTUYECKOro aHaIu3ay.

Ha usydenue yuebHOro kypca «Anredpa U Hayajga MaTEeMaTHYECKOTO aHAM3a» OTBOAUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 gaca B HEACIIO).



COJEPKAHUE OBbYYEHUA
10 KJTACC

Yuciia v BBIYMCTICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE M JECSITHYHBIC JApPOOU, MPOILEHTHI, OECKOHEYHBIE
nepuoanueckue apoou. Ilpumenenue napobeil W MPOLEHTOB ISl PElICHUs MPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaJIbHOM KU3HU.

JleiicTBuTenbHbIE 4mcla. PanWoHanmpHBIE W UppalMOHAIbHBIE YHcTa. ApudMeTHYECKHE
omepanuu C JIEUCTBUTENIBHBIMU YHCIaMU. MoOJynb JEUCTBUTEIBHOTO YHCJIa M €ro CBOMCTBA.
[TpubnmxEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYTIICHIUS, IPUKUIKA U OLIEHKA PEe3yIbTaTa BHIYHCICHUH.

Crenenp ¢ mensiM mokasarenemM. bunom Hpiorona. Hcmomb3oBanue moaxomsiieit (Gopmbl
3aMuCH ACUCTBUTENIBHBIX YHCEIT ISl pELICHUs MPAKTUUECKUX 3aa4 U MPEACTABIICHUS TaHHbBIX.

Apudmerndeckuii KOpeHb HATYPaITbHOM CTETICHH B €T0 CBOMCTRBA.

Crenenb C palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIbHBIM
MTOKa3aTeNeM.

Jlorapudm uucna. CoiicTa norapudma. JlecaTHuHbIe U HATypalbHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
aApKTaHI'€HC YHMCIIOBOTO apTyMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxnmectBa M TOXIECTBEHHBbIE TNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHU-ClIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcCHOBHBIE METOABl PEIICHUS IENbIX W JAPOOHO-PAIIMOHATBHBIX YPaBHEHUH M HEPABEHCTB.
MHorowieHsl OT OJHOM MepeMeHHOMW. JlelleHne MHOrouwieHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema
be3y. MHorounens! ¢ neiasiMu kodgdurentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COIEPIKANX CTENIEHH U KOPHH.

Uppaumnonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS! UPPALIMOHATBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IBI PEIICHHUS I0KA3aTEIbHbBIX YPABHEHUMN.

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELICHUS JIOTApU(PMUIECKUX YPaBHEHUH.

OcHoBHBIE  TpuUroHomeTpuueckue  (opmynsl. [IpeoOpazoBaHue  TPUTOHOMETPHUUECKUX
BBIpa)KE€HHI. PellieHne TpUroHoMeTpUYECKUX YpaBHEHHIA.

PemeHne cucreM JIMHEHWHBIX YypaBHEHMN. Marpuna CHCTEMBl JIMHEHHBIX YpaBHEHUM.
Onpenenurenbs MaTpuilbl 2X2, €ro TeOMETPUUYECKUI CMBICI M CBOMCTBA, BBIYMCIICHUE €TI0 3HAYCHUS,
MIPUMEHEHUE OINPEACIUTENS JIJIl PEHICHUS] CUCTEMbl JMHEHWHBIX ypaBHEHHU. PereHue npukiiagHbix
3a7a4 C TOMOIIBIO CUCTEMbI INHEHHBIX ypaBHEHUM. VccaenqoBanre moCTPOCHHON MOJIENHU € MOMOIIBIO
MaTpHL ¥ ONPEIECIUTEIICH.

[ToctpoeHne MaremMaTHYECKUX MOJEIEH pealbHOM CHUTyallMM C TOMOIIbIO YpaBHEHHH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHHI U HEPABEHCTB K PELICHUIO MaTeMaTUUYECKUX 3aJa4 U 3ajad U3
pa3IUYHBIX 00J1acTel HAYKH U PEATbHON KU3HH.

DYyHKUMH U TPapuKu

OyHK1UA, crocoObl 3ananus GyHkiuu. B3anmuo oOpatneie hyHkumnu. Kommosurus GyHKImii.
I'padux GpyHkumu. DnemMeHTapHble mpeodpa3oBanus rpapuKoB (yHKIHA.

OO6mactp ompeneneHus: U MHOXECTBO 3HaueHwi ¢yHkuuu. Hymm dyskmuu. [IpomexyTku
3HaKonocTosHcTBa. YérHble M Heu€éTtHble ¢GyHKIMH. [lepuonmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (YyHKIMH. MakcuMymMbl W MUHUMYMbl ¢yHKIUM. HauGomnblee M HauMeHbIee
3HaueHUs QYHKIINHU HA TPOMEKYTKE.

Jluneiinas, KBagpaTH4Hass W APOOHO-TMHEHHAs (QYHKIMU. DJIEMEHTAPHOE HCCIEIOBaHUE U
MOCTPOEHHE UX I'PapUKOB.

CrenenHas GyHKIMS ¢ HATYpaJIbHBIM | 1IEJIBIM Moka3arenieM. E€ coiicTBa u rpadguk. CBoicTBa
U rpaduK KOpHs N-0if cTeneHn Kak (yHKIMKA 00paTHOW CTENEHH ¢ HAaTypalIbHbBIM ITOKa3aTeNeM.

[TokazatenpHass u Jjorapudmuyeckas (GyHKIUHM, WX CBOMCTBa W rpaduku. lMcmomp3oBaHue
rpaduKoB PYHKIUH U1 pelieHns ypaBHEHUH.



Tpuronomerpuyeckas OKpPYXHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (PYHKLIHN YHCIOBOTO
apryMeHTa.

OyHKIHMOHAIbHBIE 3aBUCUMOCTH B pealibHbIX Mpoleccax M SBICHUSAX. ['paduku peanbHBIX
3aBUCUMOCTEHN.

Hayana maTteMaTH4ecKoro aHajimsa

ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHHMs IIOCIIENOBATENIbHOCTEH. MeTon MaTreMaTH4ecKOi
WHIYKOAA. MOHOTOHHBIE W OIPaHUYEHHBIE IOCIIEIOBAaTEIbHOCTH. VcTOpHs BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpruuecKast
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIMICH TEeOMETpUYECKOW mporpeccur. JIMHEHHBIN U
9KCIIOHEHIMAIBHBIN pocT. Yucio e. dopmyiia Ci10KHBIX NPOLEHTOB. Crionb30BaHue POrpeCcCUn s
pelIeHus pealibHbIX 3aJa4 MPUKIIAHOIO XapaKTepa.

HenpepoiBHble (yHKIMM M UX cBOMcTBa. TOYKM pa3ppiBa. ACUMNTOTH I'padUKOB (YHKIIMH.
CpoiicTBa (yHKIHMI HENPEpPHIBHBIX HAa OTpe3Ke. METoJl WMHTEpPBAJOB JUIsl PEIICHUS HEPAaBEHCTB.
[TpuMeHeHHne CBOWCTB HETIPEPBHIBHBIX (DYHKIUHN IS peIICHHs 3a/1a4.

[lepBas m BTOpass mpousBoaHble (GyHKIMU. OnpenercHue, T€OMETPUUECKUN W (U3HYCCKUI
CMBICJ IPOU3BOIHOM. Y paBHEHUE KACATENbHOU K rpaduKy (pyHKIIHH.

[IpousBonubie 3nemMeHTapHBIX (yHKUUNA. [Ipom3BogHas CyMMBbI, MpPOU3BENEHUS, YaCTHOTO U
KOMIIO3ULIUH (PYHKITHH.

MHoxkecTBa M JTOTHKA

MHoecTBO, omnepanuy HaJ MHOXECTBAaMM M MX cBoicTBa. Jlmarpammel Olinepa—BeHHa.
[IpuMeHeHne TEOPEeTUKO-MHOKECTBEHHOT'O alnapara JJis ONMCAHUS pealbHbIX MPOLECCOB U SBJICHUM,
IIPU PELICHUH 33134 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEeMaTHYECKOro OOBEKTa, CIEICTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHS.

11 KJIACC

Yucia v BBIYUCTCHUA

Hatypanbublie u nenslie uncina. [[puMeHeHne npu3HaKkoB AETUMOCTHU LIEbIX YUCeN, HAUOOIbIINI
obmmit nemurens (nanee — HOJl) m Haumenbmee obmee kpatHoe (manee — HOK), ocratkoB mo
MOAYJII0, aNropuTMa EBKiIna 11 penieHus 3a/1a4 B UENbIX YUCIIax.

KommiekcHble uncna. Anredpandeckass 1 TPUTOHOMETPHUYECKass (OPMBI 3aMCH KOMITJIEKCHOTO
yrcna. ApudmMernyeckue onepanuu ¢ KOMIDIEKCHBIMU 4yuciiaMu. M300paxkeHrne KOMIUIEKCHBIX YHCel
Ha KoopauHaTHOW miockoctu. @opmyna Myaspa. KopHu N-oif cTeneHuM M3 KOMIUIEKCHOTO 4YHCIA.
[IprMeHeHrne KOMIUIEKCHBIX YKCeN JUIsl pelieHns (GU3MUecKUX U TeOMETPUUECKHX 3a/1au.

YpaBHeHUS M HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPABHEHUN W HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
clIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUUECKHX YPaBHEHHUW C TIOMOINBI0 TPUTOHOMETPHYECKOM
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OCHOBHBIE METObI PELICHUS TOKA3aTENbHbBIX U JIOrapu(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, MPpPAlUOHAIbHBIX,
MOKAa3aTeIbHBIX U JTOTapU(PMHUUECKUX YPaBHEHUIA.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKHX 3a7a4 U 3aJa4 U3
pa3IMYHbIX 00JaCTel HayKH U pealibHOM JKU3HU, MHTEPIIPETAIHS TOTYYEHHBIX PE3yJIbTaTOB.

DYyHKUMH U TPapuKu

I'padux xommosunuu Qynkmuit. ['eomerpuyeckue oOpa3bl ypaBHEHHMH W HEPAaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.



I'padudeckne MeTOnbI perieHus: ypaBHEHHH W HEPaBEHCTB. | 'paduueckre METOIbl PEIICHHS
3a/1a4 ¢ mapaMeTpaMu.

Hcnons3zoBanne rpadukoB GyHKIIUN 71T MCCIIEIOBAHUSI TIPOIECCOB U 3aBUCUMOCTEH, KOTOpPHIE
BO3ZHUKAIOT MU PEUICHUH 33/1a4 U3 APYTrUX YICOHBIX IPEIMETOB U PEATbHOU KU3HHU.

Hauyana maTeMaTH4ecKkoro anajimsa

[IpuMeHeHre NPOU3BOJHOM K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTH MU 3KCTPEMYMBI.
Haxosxnenne HanOobIIIero 1 HAMMEHBIIIETO 3HAYEHUH HETTPEPHIBHON (DYHKITUU Ha OTPE3KeE.

[IpuMeHeHne MPOU3BOJHON Il HAXOXKIACHUS HAWIYYIIETO PELICHUS B MPUKIAIHBIX 3a/Jauax,
IUISL OIPEICNIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMysIon Wil rpaguKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. IlepBoOOpa3HbIE 3JIEMEHTAPHBIX
¢bynkuuit. [IpaBuia Hax0XKAEHUS IEPBOOOPA3HBIX.

HNuTterpan. ['eomeTpudeckuii CMbICT HHTErpajia. BeluucieHne onpenenéHHOro MHTerpajia Io
¢dopmyne Heiorona-Jleitbnuna.

[Ipumenenue wuHTErpana [Uisi HaXOXACHUA IUIOMIAAel Miockux @uryp u  o0BEMOB
TrE€OMETPUUYECKUX TEII.

[Ipumepsr pemennii  nuddepeHMaIbHBIX  ypaBHEHUH. MaTeMaTHdeckoe MOJIeTUPOBaHNE
pEATbHBIX MPOLIECCOB € MOMOIIBIO AU(PEpPEHIINATHHBIX YPABHCHHIA.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMN O0YUYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUMCKOro OOIIecTBa, MPEACTABIEHHE O MAaTEMaTHYECKHX OCHOBaX (YHKIIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPaKIAHCKOTO OOIIeCTBa (BBIOOPHI, OMPOCHl U JPYroe),
YMEHHE B3aWMOJICHCTBOBATh C COLMATBHBIMH HMHCTUTYTaMH B COOTBETCTBHHM C HUX (YHKIUSMHU U
Ha3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HACHTHYHOCTH, YBAXEHUS K MPOLUUIOMY H
HACTOSIIEMY POCCUWCKOM MAaTEMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHUAM POCCUMCKUX
MAaTeMaTUKOB M POCCUMCKONW MaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3THX JOCTHUKEHUU B JPYTHUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapona, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMs, ’TUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUIN HAyKH U
JeSTeNbHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUUBOTO OYaYIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHpPY, BKIIOYAs ICTETUKY MAaTeMAaTHUYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3aJay, pEUICHHH, pacCyKIeHUI, BOCHPUHMYHMBOCTb K MAaT€MaTHYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCNIUTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpecax 370pPOBOTO H
6e3omacHoro o0Opa3a *HU3HH, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE,
cOamaHCHPOBAHHBIA PEKUM 3aHATUH M OTABIXA, PEryispHas (pu3uveckas aKTHBHOCTH), (pu3mueckoe
COBEpIICHCTBOBAHUE MIPU 3aHITUSIX CLIOPTUBHO-03I0POBUTEIHHON JESTENbHOCTbIO;

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTh K TPYyHdy, OCO3HAHHE LIEHHOCTH TPYAOJIOOMS, MHTEpEC K pa3IuyHbIM chepam
npodecCHOHATBHON NIeATENBHOCTH, CBSI3aHHBIM C MAaTEMATUKOW W €€ MPUIOKCHUSIMH, YMCHHE
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oynmymied mpodeccCuu U pean30BBIBaTh COOCTBEHHBIC >KHM3HCHHBIC
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHHIO M CamMOOOpa3oOBaHUIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B pEIICHHHM MPAKTHUYECKUX 3aJad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH;

7) 3K0JI0rM4eCKOro BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIbTYpPhl, TMOHHMAaHHE  BIUSHUS  COIHAIBHO-
HSKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLUAIBHON CpeJibl, 0OCO3HAHUE TTI00aIbHOrO
XapakTepa SKOJOTHMYECKUX MpOoOJIeM, OpPHEHTAlMs Ha NPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHUN IS
pelIeHus 3a1a4d B 00JIaCTH OKpY>KaIoIIei cpe/ibl, MIIaHUPOBAHNE MTOCTYNKOB M OLIEHKH MX BO3MOXKHBIX
MOCIEACTBUM JJIsI OKPYKAKOLIEH CPEbI;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOPMUPOBAHHOCTh MUPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIECTBEHHOI MpaKTUKH, MOHMMaHHE MaTeMaTHUYeCKOM HayKH Kak cdepbl yeloBedecKoi
NEeSTEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAUUMOCTHU JJIsl PAa3BUTHUS [IUBUIN3ALIUM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKd M MaTeMaTH4eCKOM KyJIbTypoll Kak CpeICTBOM IO3HAHUS MHpaA, TOTOBHOCTb
OCYUIIECTBJISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE 1elCTBUS



Ba3oBble JJornyeckue aeicTBHA:

BBIABIIATE U XapPAKTCPU30BATh CYIICCTBCHHBIC MPU3HAKU MATCMATUYICCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIICHUH MEXAy TOHATUAMHU, (OPMYIHPOBATh ONpPENENCHUsS TMOHSATHH, YCTaHaBIMBAThH
CYIIECTBEHHBIN NpHU3HAK KIacCU()UKALUU, OCHOBAHHS JUIsI OOOOLICHMS W CPaBHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAIN3a;

BOCIIPUHMMATh, (OPMYyIHpOBaTh M MpPeoOpa3oBBIBATh CYXKJIEHUS: YTBEpAMUTENbHbIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIATE MATCMATUYCCKHUEC 3aKOHOMCPHOCTHU, B3aMUMOCBA3U U ITPOTHBOPCUHS B (baKTax, JaHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUAX, MpeAsiaraTb KpPUTEpPUU [Jid BBISBICHHS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

ACJIaTb BBIBOJAbI C HUCIIOJIL30BAHUCM 3dKOHOB JIOTUKH, MAOCAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;

MNpOBOAUTL CAMOCTOATCIIBHO AOOKAa3aTCJIbCTBA MAaTCMATUUYCCKUX YTBep)K,Z[CHI/Iﬁ (HpHMBIG n oT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTALUIO, TPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COGCTBGHHBIG CYKACHUA U BbIBOJBI,

BBIOMpPATh CTMOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHMUS,
BBIOMpPATh HanOoJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareJahLCcKue AeiicTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKHM HHCTPYMEHT MO3HAHUSA, (POPMYIUPOBATH
BONIPOCHL, (UKCHUPYIOIIME NPOTUBOpEUHe, NpoOJieMy, YCTaHABIMBAaTb HCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

MPOBOAUTH CAaMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE 10 YCTAHOBJICHUIO
O0COOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SBICHUS, MPOIECCA, BHISBICHHIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMH;

CaMOCTOSITENTFHO (DOpMYIHpPOBaTH OOOOIICHHS W BBIBOABI MO pPe3yibTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, HCCIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX PpE3YyJibTaTOB, BBIBOJIOB H
0000IIeHMIT;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLIECCA, a TaKXKe BBLABUIATh MPEIINONIOKEHUS O €ro
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

PabGora ¢ undopmanmeii:

BBISBJIATH ACPUIUTH WHPOPMAIMU, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha BOMPOC U JUIS
pellIeHus 3a/1auu;

BbIOMpaTh  MH(MOpMAIMIO U3  HMCTOYHMKOB  PAa3IUYHBIX  THUIOB,  aHAJIW3UPOBATH,
CUCTEMAaTHU3UPOBATh U HUHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUAOB U (GOPM IPEICTaBICHNUS;

CTPYKTYpUpPOBaTh HH(OPMAIUIO, MPEACTABIATH €€ B pa3IMyHbIX (popMax, MILTIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe YueOHbIE 1eiicTBHA

O01menue:

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTB CYKACHUA B COOTBECTCTBUU C YCIIOBUSAMHU U LCTIAMU OGH.[CHI/ISI,
SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHHS 110 X0y pelIeHUs 3a1a4i, KOMMEHTUPOBATh ITOJIyYEHHBIN pe3ysIbTaT;

B XO0/€¢ OOCYXIEHHUs 3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIA€MOW TEMBbI, MPOOJIEMBI,
pemaeMOI‘/'I 3ala4i, BbICKA3bIBATL HACHU, HALCICHHBLIC Ha IMOHMCK PCHICHUSA, COIOCTAaBJISITb CBOU
CYXKACHHUS C CYXKICHHSIMH APYTUX YYaCTHUKOB JUaora, OOHApYKHUBAaTh pa3ndyhe M CXOICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJCTaBIATh PE3YyNbTaThl pEUIeHHs] 3aJayd, OSKCIEpUMEHTa, MCCIEA0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIUICHHS C Y4ETOM 3a7ad IMPE3eHTAlud U OCOOCHHOCTEH
ayTUTOPHUH.



PeryasiTuBHbIe YHUBeEPCAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmu3anus:

COCTaBJIATh IUIAaH, aJTOPUTM pEIIeHUs 3a/layd, BBIOMpPATh CHOCOO pelieHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB MU COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIa/IETh HABbIKAMHU I103HABATEIHLHOM peQIIeKCHH KaK OCO3HAHHUS COBEPILAEMBIX JCUCTBUN U
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BIAJETh CIOCOOaMU CaMOIPOBEPKU, CAMOKOHTPOJIS
mpolLecca 1 pe3ysibTaTa pelleHusl MaTeMaTH4eCcKol 3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpU pEHIeHHHM 3aJauyd, BHOCUTH
KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, NAaHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa IeJId U YCIOBUSAM, OOBSCHATh MPUIUHBI JOCTHKEHUS WIH
HEJOCTHKEHUSI PE3ybTaTOB JEATENIbHOCTH, HAaXOAUTh OMIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MOHUMATh W WCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYalbHOW pPaOOTHI IMpHU
pelieHrny y4eOHBIX 3a/lay, MPUHUMATh Leb COBMECTHOM JESITEeIbHOCTH, MIAHHUPOBATh OpraHHU3AINIO0
COBMECTHOI pabOTHI, paclpeeNsiTh BUABI padoT, JOTOBApUBATLCSA, OOCYKIaTh MPOIECC U PE3YNIbTAT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbI» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM ICHCTBUS C IPYTHMMH
YJieHaMd KOMaHJbl, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMI TPOAYKT IO KPUTEPHSM,
c(OpMyIUPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6y4enus B 10 kj1acce 00yJaromIHiics MOTYIUT CIACAYIOIMINE TPEAMETHBIC PE3yIbTaThI
[0 OT/AEIBHBIM TeMaM paboueil mporpaMmbl y4eOHOTO Kypca «Ajiredpa W Hadaiaa MaTeMaTHYeCcKOTro
aHaIM3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OINEpUPOBATh MOHATHUSAMH: pPALHUOHAIBHOE YHCIO, OECKOHEYHas MNepHoANYecKas
IpoOb, MPOLEHTHI, UPPALUOHATIHLHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX M JIEHCTBUTEIBHBIX YHCE,
MOAYJIb AEHCTBUTEIBHOTO YHUCIIA;

OPUMEHATh JpOoOW M TPOLEHTHI JJS pEIIeHHs MPUKIAAHBIX 3a/ad U3 Pa3IHYHBIX OTpaciieit
3HAHUU U peATbHOM JKU3HH;

OPUMEHATh TNPUOMIDKEHHBIE BBIYMCICHUSA, NpPaBWIA OKPYIJICHHUSA, NPUKUIKY U OIEHKY
pe3yibTaTa BEIYACICHUN;

CBOOOJHO OMEpPUPOBATH TOHATHEM: CTENEHb C IeNbIM II0Ka3aTeleM, MCIOJIb30BaTh
MOAXOoNAUIyl0 (OpMYy 3amuCH JIEHCTBUTENBHBIX YHMCET [UIsl pElleHUs TNPaKTHUYECKUX 3aJady U
IIPEICTaBIECHUS] JaHHBIX;

cBOOO/IHO ONIEPUPOBAThH MOHATHEM: apU(PMETUUECKUIN KOPEHb HATYPaIbHOI CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTETIEHB C PAllMOHATBHBIM ITOKA3aTENIEM;

CcBOOOZIHO OIEpPUPOBaTh TMOHATUAMHU: Jorapudm uyucia, JAeCATUYHbIE U HaTypaJbHbIE
JorapupMbl;

CBOOO/JIHO OINEpPUPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHUS M HEpaBEeHCTBA:

CcBOOO/JIHO OINEpUPOBATh MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCUJIbHBIE
YPaBHEHHUSI U YPAaBHEHUS-CIIECTBUS, PABHOCWIbHbBIE HEPABEHCTBA;

MIPUMEHSTh Pa3IMYHbIE METO/IbI PEIICHUS PAllMOHATIBHBIX U APOOHO-pAIIMOHATIBHBIX YpaBHEHUI,
IIPUMEHSTh METOJI MHTEPBAJIOB JIUIsl PELIEHHSI HEPAaBEHCTB;



cBOOO/HO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW MEepEeMEHHOM, MHOTOUWIEH C LEJIbIMU
KO3 pHUIreHTaMH, KOPHU MHOTOWICHA, IPUMEHSTH JIeJICHHE MHOTOWIEHA Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera s pemienus 3agay;

CBOOOJHO OMEpUPOBATh MOHATHAMU: CUCTEMa JMHEWHBIX ypaBHEHUH, MaTpHIla, OMPEACTUTENb
MaTpuIlbl 2 X 2 WU €ro reOMETPUYECKU CMBICI, MCIOJIb30BaTh CBOMCTBA ONpEAEHUTENs 2 X 2 1is
BBIUHCJIEHUS €r0 3HAUEHUs, IPUMEHSTH ONPEAETUTENN JUIsl PELIEHHs] CUCTEMBI JTMHENHBIX YpaBHEHU,
MOJIETIMPOBATh pPEaJbHBIE CUTYallUM C IOMOIIBIO CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEIOBATH
IIOCTPOECHHBIE MOJEJINM C IIOMOLIbI0 MAaTpULl M OIpPEAEIUTENEH, MHTEPIPETUPOBATH IOJY4YEHHBIN
pe3yInbTarT;

WCIIO0Ih30BaTh CBOMCTBA JIEHCTBHI C KOPHIMH JIJIsl TPeoOpa30BaHUs BBIPAKCHUH,

BBINOJIHATE NPE0OPa30BaHMs YHCIOBBIX BBIPAKECHUH, COJEPKAIIUX CTEIEHH C palMOHAIbHBIM
MOKa3aTeseM;

MCIOJIb30BaTh CBOMCTBA JIOrapu(MOB isi peoOpa3oBaHus JTorapu(GMUIECKUX BBIPAKCHUN;

CcBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalMOHANbHbIE, MOKA3aTelbHbIE U JIOTapU(pMUUECKIE
YpaBHEHHMsI, HAXOAWTh MX PEIICHHS C IOMOULIbI0 PAaBHOCWIBHBIX IE€PEXOAOB MM OCYLIECTBIISASA
MPOBEPKY KOPHEH;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE bopmyIbl JUIS npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKECHMUIA;

CBOOOJHO  ONEpPUPOBATH  TOHSATHEM:  TPUTOHOMETPUYECKOE  YpaBHEHHE, MPUMEHSThH
HeoOxouMble (YOPMYIIBI AJIsl PELICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh pealibHble CUTYallud Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA 0 YCIIOBUIO 33Ja4uH, UCCIIEOBATh MOCTPOECHHBIE MOJENN C HUCIOJIb30BAHUEM arrapaTa
aIreOphl.

DOyHKUUM U TPapuKu:

CBOOOJTHO OTIEPHPOBATH MOHATUSAMU: (PYHKLIUS, CIIOCOOBI 3a7jaHus (PYHKIIHMH, B3aUMHO OOpaTHbIE
byHKIMKM, KOMTO3UIUS (QYHKIUN, Trpaduk (YHKIHUU, BBITOIHATH AJIEMEHTapHbBIE MPeoOpa3oBaHUS
rpaduKoB QyHKIHI;

CcBOOO/IHO ONEPUPOBATH MOHITUSAMU: O0JIACTH ONpPEAETCHUSI U MHOXECTBO 3HauU€HUMN (YHKIUH,
HYJIH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

cBOOO/IHO ONEpHUPOBATh MOHATHUAMU: YETHBIE M HEUETHBIE (PYHKIIMH, IEpUOANYECKUE (YHKIINH,
MPOMEKXYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKLIWH, HauOoibllee u
HauMeHbIIee 3HaYeHUE PYHKIINU Ha IPOMEXKYTKE;

CBOOOJHO OINEpPHpPOBATh MOHATHUSAMH: CTENeHHas (QYHKUMS C HATypalbHBIM M  LENIbIM
nokasaresem, rpaduk CTerneHHON (pyHKINU ¢ HATypaJbHBIM U LI€JIbIM MOKa3aTeneM, rpaduk KopHs N-
Ol CTeNeH! KaK (QYHKIMU 0OpaTHOM CTENEeHU C HaTypallbHBIM MIOKa3aTeIeM;

OTIepUPOBAThH MOHATUSAMU: JTUHEIHAs!, KBaApaTUYHas U IPOOHO-THHEWHAs (YHKIINH, BBITOIHSIT
3JIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOCHHUE UX IPaUKOB;

CBOOOJHO OIEpUpPOBaTh MOHATUSAMHU: TOKa3aTelbHAasg W Jorapupmudeckas QYHKIUH, HUX
CBOMCTBA U TpadMKu, UCIIOIB30BaTh UX I'PadUKH IS peIICHHs YpaBHEHHIA;

CBOOOZIHO OMNEpUpPOBaTh MOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpe/eeHHe
TPUTOHOMETPHUECKUX (DYHKIIUN YHCIOBOTO apryMEHTa,

UCIOJIb30BaTh rpaduku GyHKIUI AJ UCCIeI0OBaHUS MTPOLIECCOB M 3aBUCUMOCTEN NP PelIeHUN
3aja4 M3 JAPYruX Y4eOHBIX NMPEIMETOB M peallbHOW KHM3HM, BBIpaKaTh (popMylaMH 3aBHCHUMOCTH
MEXy BEJIMYUHAMU;

Havyana maTeMaTH4eCKOro aHaJImM3a:

CBOOOJIHO OMEpUPOBATH TMOHATHUSAMHU: apuPMeTHUecKas U TIeOMETpUYecKas Mporpeccus,
O0eCKOHEeYHO YObIBAIOIIas T€OMETpUYECKas IMPOTPEcCHsi, JUHEHHbIM M 3KCIIOHEHLUANbHBIA pOCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU JIJISl PELIEHMS] pEAJIbHBIX 3a/1a4 IPUKJIAJHOIO XapaKTepa;

cBOOOIHO OIIepupOBAThH MOHSTHSIMHU: MOCJIEI0BATENbHOCTD, CIoco0bI 3aJlaHus
IIOCJIEZI0BATENBHOCTEH, MOHOTOHHBIE M OrpPaHMUYEHHBIE IOCJIEI0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MAaTEMaTUYECKOro aHajIn3a Kak aHajan3a 0ECKOHEYHO MalbIX;



CcBOOO/JIHO OINEPUPOBATh TMOHATUSMU: HENpPEphIBHbIE (QYHKIMH, TOYKH pa3pbiBa TIpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKIHNH;

cBOOO/IHO OMEpUPOBATH MOHATHEM: (YHKIUS, HENPEPBhIBHAS HA OTpe3Ke, MPUMEHSITh CBOMCTBA
HEMPEePBIBHBIX (PYHKIIHIA JUTS pEIICHUs 3a/1a4;

cBOOO/IHO ONEpUPOBATH MOHATHIMU: TepBas U BTOpasi MPOU3BOAHbIE (QYHKIMU, KacaTelbHas K
rpaduky QyHKIUH;

BBIUUCIISATh MPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UIMHU JBYX (GYHKIIH,
3HATH MIPOU3BOTHBIC AIEMEHTAPHBIX (PYHKIIHA;

HCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI ITPOU3BOIHOM JJIsl pEIIeHUs 3a/1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIMU HaJl MHOKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Ajisi ONUCAHHS pPeajJbHBIX IMPOLECCOB M
SIBIICHUH, TIPY PELICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: OIpe/eJIeHHE, TEOpeMa, YpaBHEHHE-CIIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHUSI U HEPABEHCTBA.

K xoHnmy o6ydenus B 11 kj1acce 00yJaromIUiics MOTYYUT CIACAYIOIMINE TIPEAMETHBIC Pe3yIbTaThI
[0 OT/AEIBHBIM TeMaM paboueil mporpaMmbl y4eOHOTO Kypca «Ajiredpa W Hadajaa MaTeMaTHYeCKOro
aHaJIM3an:

Yuciaa v BBIYUCTICHUSA:

CcBOOO/IHO ONEPHPOBATh MOHATUSAMU: HATYPAJTBbHOE U IIEJI0€ YUCIIO, MHOXKECTBA HATypalIbHBIX U
I[EJTBIX YUCEII, UCTIONB30BaTh NMpu3HaKku aenumoctu 1enbix yucen, HOJl 1 HOK HaTypanbHBIX uncen
JUIS pellieHus 3aJa4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJHO ONEpUpPOBaTh MOHATHEM OCTaTKa MO MOAYJIO, 3alMChIBaTh HATypaJbHBIE YUCIIA B
Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMEpPUPOBATh MOHATHAMU: KOMIUIEKCHOE YUCIO M MHOXXECTBO KOMITJIEKCHBIX YHUCET,
MIPE/ICTaBIATh KOMIUIEKCHBIE YUCNA B ajire0panyeckoil U TPUTOHOMETPUUECKOH (opMe, BBINOIHSTDH
apupMeTHYeCKHe ONepaluy ¢ HUIMU B N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: UPPALHOHAIBHBIC, MOKA3aTEeIbHBIE U JOrapupMHUECKUE
HEPaBEHCTBA, HAXOIUTh UX PELICHHS C TOMOLILI0 PABHOCUIIBHBIX NEPEXO0B;

OCYILLIECTBIISATH OTOOP KOPHEH MPH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJIHO  ONEpPUPOBaTH TOHATHEM  TPUTOHOMETPUYECKOE  HEPaBEHCTBO, MPHUMEHSTH
HE00X0AuMBbIe (POPMYITBI TSl pEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

cBOOO/JIHO OIEPUPOBATH MOHATHUSIMU: CHUCTEMA M COBOKYIHOCTh YpaBHEHUH KM HEPaBEHCTB,
PaBHOCWIIBHBIE CHUCTEMBI U CHUCTEMbI-CIEJCTBHUS, HAXOIUTh PELICHHUS CHUCTEMbl U COBOKYIMHOCTEH
paloHaIbHBIX, UPPALUOHABHBIX, TOKA3aTEIbHBIX U JIOTapU(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemars  paluMoOHAbHBIC, HppalMOHANbHBIC,  [OKa3aTelbHbIC, JOorapu@MUUecKue U
TPUTOHOMETPUYECKHE YPAaBHEHHUS U HEPABEHCTBA, COJEPIKAIINE MOIYJIH U TapaMEeTpPhl;

MPUMEHSITh Tpa@uuecKkue METOIbI NI PelICHUs ypaBHEHUN M HEPAaBEHCTB, a TAKXKE 3a/1ay C
napaMmeTpamu;

MOJICTTUPOBATh peajbHbIe CUTYyallMd Ha SI3bIKE anreOpbl, COCTABISATH BHIPAKEHUS, YpaBHEHUS,
HEpPaBeHCTBA W HUX CHCTEMbl 10 YCJIOBHIO 3aJauyd, HCCIEIOBAaTh IOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETHPOBATH MMOTYYCHHBIN pe3yNbTar.

DOyHKUUM U TpapuKu:

CTPOUTH TpapUKU KOMIIO3UIIMH (PYHKIHI C TOMOIIBIO 3JIEMEHTApHOTO UCCIIE0OBAHUS U CBOMCTB
KOMITO3UIINH IBYX (DYHKIIHIA;

CTPOUTH TeOMeTpHUUYeCcKre 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: TPAPUKH TPUTOHOMETPUICCKUX (YHKITHM;

MPUMEHSITh (PYHKIIUU JUTII MOICTUPOBAHUS U HCCIEIOBAHUS PEATBHBIX MPOIECCOB.

Hauyana maTeMaTH4ecKkoro aHajimsa:

MCTOJIb30BATh MPOU3BOJHYIO JJIS HCCIIEI0BaHUS (PYHKIIMHA HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAUMEHbIIIEe 3HAYCHUS (PYHKIIMH HETIPEPhIBHON HA OTPE3KE;



WCITIOJIb30BATh TPOM3BOIHYIO U HAXOXKICHHS HAWIYUIIETO PEHICHHS B MPHKIAIHBIX, B TOM
YHCIie COIUATbHO-IKOHOMUYECKUX, 3aJa4ax, IJIsl OMPEIEICHHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3aIaHHOTO (POPMYJION MU TPpadhUKOM;

CBOOOJHO OMEPHUPOBATh MOHITUSIMH: MEPBOOOpa3Has, OMpPENeNEHHBI WHTErpan, HaXOJHUTh
nepBooOpa3HbIC AIEMEHTAPHBIX QYHKIIUHA U BBIYUCIIATH HHTETpan o Gopmyne HeroTona-JleliOnuma;

HAXOJUTh IUIOMIAIH IIIOCKUX (PUTYp 1 0OBEMBI TEIl C ITOMOIIBI0 HHTErpaa;

UMETh TPEICTaBICHHE O MaTeMaTHYeCKOM MOJCIUPOBAaHHH Ha TMPHUMEPE COCTABIICHUS
g depeHIaTbHBIX YPaBHEHHUI,

pemarh TPUKIAJHBIC 33Ja4d, B TOM YHCJIE COIUAIBHO-I)KOHOMHYECKOTO M (HU3HYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbI Koutposbheie | IIpakTHueckme (undposnie)
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
MHOXECTBO JIeiiCTBUTEIBHBIX YCcell. MHOTOUJICHEI.
1 PannonansHble ypaBHEHUs B HepaBeHCTBA. CHCTEMBI JIMHEHHBIX 24 1
ypaBHEHHIA
2 Oynkiuu 1 rpapuku. CreneHHas GyHKIMS C IIETbIM MOKa3aTeleM 12 1
3 Apudmernueckuit KopeHb N-oif crenenu. UppannonanbHbie 15 1
ypaBHEHUS
4 ITokazaTenpHas Gyaknus. [lokazaTrenpHble ypaBHEHUS 10 1
5 Jlorapudmuaeckas hpynkuwms. Jlorapudmudeckne ypaBHEHUS 18 1
6 TpuronomeTpudecKue BEIPAKEHUS U YPAaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH M IPOTPECCUN 10 1
8 HenpepsiBabie hyukmmu. [IponsBoanas 20 1
9 IToBTOpeHmEe, 0600IIEHNE, CHCTEMAaTH3aIIHs 3HAHUH 5 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
o/ HaumeHoBaHue pa3aesioB U TeM NPOrPaMMBbI Beero Kontpoabubie | IlpakTuueckue 0BpazoBaTeIbHBIE
padoThI padoThI pecypeb
UccnenoBanue GyHKIMHA ¢ TOMOIIBIO TTPOU3BOTHOM 22 1
[TepBooOpa3Hast 1 HHTETpaI 12 1
3 I'paduku Tpuronomerpuueckux GyHkuuii. Tpuronomerpuueckue 14 1
HEPAaBEHCTBA
4 HppanuonansHble, MOKa3aTelbHbBIE U JIOTapUPMHUUECKUe 24 1
HEPAaBEHCTBA
KommiekcHbie uncna 10 1
Harypasbnble u 1iensle yucia 10 1
7 CucreMsl paliioHaIbHBIX, UPPALUOHAIBHBIX TOKA3aTEIbHBIX U 12 1
norapupMHUECKUX ypaBHEHUI
3amaun ¢ mapameTpaMu 16
[ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allusl 3SHAHUN 16 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Kosun4yecTBo 4acos Hdara DJIeKTPOHHbIE
n/n Bcero Konrtposbnble | IlpakTuyeckue | H3ydeHHsl | IH(POBBIe
padoTbl padoThbI o0pa3oBaTe/bHbIC
pecypcsl
1 MHOXeCTBO, OTnepaluy HajJ MHOKECTBAMH M MX 1
CBOICTBA
2 Juarpammel Diinepa-Benna 1
3 IIpuMeHeHHne TEOPETUKO-MHOKECTBEHHOIO aIapara 1
JUIs pellieHus 3aa4
4 Panmonansabie yncina. OOBIKHOBEHHBIE U JECITUYHBIE 1
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE TIEPUOTUICCKIC
apobu
5 Parnmonansabie yncina. OOBIKHOBEHHBIE U IECATUYHBIE 1
IpoOwH, IPOIIEHTHI, 0ECKOHEYHBIE IEPUOANIECKUE
npodu
6 [Tpumenenue apoOeil ¥ NPOLIEHTOB VIS PELICHUS 1
MIPUKJIAIHBIX 33724
7 [Ipumenenue npoOeid ¥ MPOLIEHTOB VISl PEIICHUS 1
MIPUKJIAIHBIX 33729
8 JleticTBuTenbHBIC Yncia. PanmonaasHbIC U 1
HppalMOHAIILHBIC YHCIIa
9 Apudmerndeckue oneparuu ¢ JeHCTBUTEILHBIMU 1
YHCIIaMU
10 Monynb AEHCTBUTEIHLHOTO YHCIIa U €r0 CBOMCTBA 1
11 [TpubmmxEHHBIC BEIYMCIICHUS], IPABUIIA OKPYTIICHUS, 1
MIPUKUKA U OIEHKA Pe3yabTaTa BRIYHCICHUIN
12 OcCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO- 1
paloHaJIbHBIX YPAaBHEHHH U HEPABEHCTB
13 OcCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO- 1
paloHaJIbHBIX YPAaBHEHHUI U HEPABEHCTB
14 OcCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO- 1

paloHaJIbHBIX YPAaBHEHHH U HEPABEHCTB




15 MHoro4IeHbl OT OJJHOM MepeMeHHOu. Jlenenne 1
MHOTO4JIEHa HAa MHOTOWIEH C 0CTaTkoM. Teopema besy

16 MHorounensl ¢ 1ensiMu kodddurnnenramu. Teopema 1
Buera

17 Pemenue cucreM TuHEHHBIX ypaBHEHUN 1

18 PemreHne cucreM JTUHENHBIX YPAaBHEHUN 1

19 Martpuua cucTeMsbl JINHEWHBIX YPAaBHEHUM. 1
Onpenenurtens MaTPUIBI 2X2, €r0 TEOMETPUIECKUIN
CMBICJI ¥ CBOICTBA; BHIYMCIIEHUE €T0 3HAYCHUS

20 Onpenenurens MaTPHUITHI 2X2, €T0 TEOMETPUICCKUN 1
CMBICJI ¥ CBOICTBA; BHIYMCIIEHUE €T0 3HAYCHUS

21 [IpuMeHneHne onpeaenuTens A PEIUICHUS CUCTEMBI 1
JIMHEWHBIX YPABHEHUN

22 Pemenue nmpukiagHbIX 3a/1a4 C MTOMOIIBIO CUCTEMBI 1
JIMHEWHBIX YPABHEHUN

23 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBbIO CUCTEMBbI 1
JIMHEMHBIX YpaBHEHUHN

24 KonrtponbHas padora: "PanuonanbHble ypaBHEHHS U 1
HepaBeHCTBAa. CUCTEMBbI JIMHEHHBIX YPaBHEHUM"

25 @Oynk1us, crnocoOsl 3ananus GyHkun. Bzanmuo 1
oOpatHbie GpyHKIMK. KoMro3umus ¢hyHKImi

26 I'padux ¢pynkunu. DnemMeHTapHble Mpeodpa3zoBaHus 1
rpadukoB QyHKIHI

27 OO6nactp ornpeeeHus] © MHOXECTBO 3HAUCHHH 1
dbyakunn. Hymn dyaknum. [TpomexxyTku 3Hak
MIOCTOSIHCTBA

28 Uérabie n Heu€THbie PyHKIMU. [leproanyueckue 1
¢bynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUU

29 Makcumymbl 1 MUHUMYMBI GyHKIMH. Hanbonpiiee u 1
HaMMEHbIIIee 3HaYeHNEe QYHKIIUN Ha TPOMEKYTKE

30 Jlunelinas, KBaJpaTu4yHas U IpOOHO-TUHEHHAS 1
byHKIIH

31 DneMeHTapHOE HcCieI0BaHuEe U MOCTPOEHHUE IrpauKoB 1
9TUX QYHKITUN

32 DneMeHTapHOE HcCieI0OBaHuE U TOCTPOEHHUE IrpauKoB 1

9TUX QYHKITUN




33 Crernens ¢ 1ensIM mokasareneMm. buaom HeroTona 1

34 Crernens ¢ 1ensIM okasareneMm. buaom HeroroHa 1

35 CrenenHast GyHKIHNS C HATYPaTbHBIM U LIETBIM 1
nokazateneM. E€ cBolicTBa u rpaduk

36 KonrponsHas padora: "Crenennas ¢pynkuus. E€ 1
cBoiicTBa u rpadux"”

37 Apudmerndeckuil KOpeHb HaTypabHOW CTETIEHHU U €ro 1
CBOMCTBa

38 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHU U €ro 1
CBOMCTBa

39 [TpeoOpa3oBaHus YUNCIOBBIX BBIPAKEHUHN, COACPIKAIINX 1
CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YUNCIOBBIX BBIPAKECHUHN, COACPIKAIINX 1
CTENIEHU U KOPHU

41 [IpeoOpazoBanHms YUCITOBBIX BBIPAKEHUH, COIEPIKAIINX 1
CTENIEHU U KOPHU

42 Hppanmonanbupie ypaBHeHHUS. OCHOBHBIE METO/IBI 1
pelIeHHs HPPAIIMOHAIBHBIX YpaBHEHHH

43 Hppanmonanbusie ypaBHeHHUS. OCHOBHBIE METO/IBI 1
pelIeHHs HPPAIIMOHAIBHBIX YpaBHEHHH

44 Hppanmonanbupie ypaBHeHUS. OCHOBHBIE METO/IBI 1
pelIeHHs HPPAIIMOHAIBHBIX YpaBHEHHH

45 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUN 1
UppalMOHAIBHBIX YpaBHEHHH

46 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUN 1
UppaIlMOHAIBHBIX YpaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU 1
UppalMOHAJIBHBIX YPaBHEHH

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU 1
UppalMOHAJIbHBIX YPaBHEHHM

49 CaoiicTBa u rpaduk KOpHS N-0if CTENEHU KaK (QyHKIUU 1
00paTHOM CTENEHH ¢ HaTypaJIbHbIM [TOKa3aTeIeM

50 CaoiicTBa u rpaduk KOpHS N-0if CTENEeHU KaK (QyHKIUU 1
00paTHOM CTENEHH ¢ HaTypaJIbHbIM [TOKa3aTeIeM

ol KonrtponsHast padora: "CBolicTBa 1 rpaduK KOpHS N-0i 1

creneHu. MpparmonanbHble ypaBHEHUS "




52 Cremnens ¢ palliOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CremneHb ¢ palliOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

o4 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1

95 [Toka3zarenbHast GyHKIHS, €€ CBOICTBA U rpaduk 1

56 Hcnons3oBanne rpaduka GyHKITUN 1T peIICHUS 1
YpaBHEHUU

57 Hcnons3oBanne rpaduka GyHKIUN 1JIsI peIICHUS 1
YpaBHEHUU

58 [TokazaTenbHbie ypaBHEeHUS. OCHOBHBIC METO/IbI 1
pElIeHUs MTOKA3aTeIbHBIX YPABHEHHIA

59 [TokazaTenbHbie ypaBHEeHUs. OCHOBHBIC METO/IbI 1
pElIeHUs MTOKA3aTeIbHBIX YPABHEHHIA

60 [TokazaTenbHbie ypaBHEeHUS. OCHOBHBIC METO/IbI 1
pElIeHUs TOKA3aTeIbHBIX YPABHEHHIA

61 Kontponbnas padota: "[lokazarensHas QyHKIIHS. 1
IlokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTa jorapugpma 1

63 Jlorapudm uucna. CpoiicTa jorapugpma 1

64 Jlorapudm uncna. CBoiicTBa morapupma 1

65 JlecsaTHuHBIC U HATYpAJIbHBIC JOTAPU(PMBI 1

66 JlecTUUHBIE U HATYypaJIbHBIE JTOTapH(pMbI 1

67 [TpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIIINX 1
Jorapudmpl

68 [IpeoOpa3oBaHue BEIpaKEHUH, COEPIKALTUX 1
Jorapudmpl

69 [IpeoOpa3oBaHue BBIpAKEHUH, COIEPIKALITUX 1
Jorapudmpl

70 Jlorapudmuaeckas ¢pyHkmus, e€ cBoiicTBa u rpaduk 1

71 Jlorapudmuaeckas ¢pyHkmus, e€ cBoiicTBa u rpaduk 1

72 Hcnonb3oBanue rpaduka QyHKIMH I PELICHUS 1
ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIMH U1 PELICHUS 1
ypaBHEHUI

74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI 1

pelnieHus JorapupMUIecKux ypaBHEHHM




75 Jlorapudmuaeckue ypaBHeHUs1. OCHOBHBIE METO/IBI 1
peneHust JorapupMHUUECKUX ypaBHEHUN

76 Jlorapudmuaeckue ypaBHeHHUs1. OCHOBHBIE METO/IBI 1
peneHust JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUHN 1
Jorapu(MUIECKUX ypaBHEHUN

78 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUHT 1
Jorapu()MUYECKUX ypaBHEHUN

79 Kontponbnas pabdota: "Jlorapudpmudeckas GhyHKIHsI. 1
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO 1
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YNCIOBOTO 1
aprymeHra

82 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIIOBOIO 1
aprymeHra

83 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO 1
aprymeHra

84 TpuroHomerpudeckast OKpy>KHOCTb, OIIPEEICHUE 1
TPUTOHOMETPUUECKHX (DYHKIMI YHCIOBOTrO apryMeHTa

85 TpuroHomerpudeckast OKpy>KHOCTb, OIIPEEICHUE 1
TPUTOHOMETPUUECKHX (DYHKIMI YHCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUI 1

91 [IpeobOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHHI 1

92 [IpeobOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHI 1

93 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUI 1

94 PemeHne TpUroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenue TpuroHoMeTprUYEeCKUX YpaBHEHUM 1

96 Pemenue TpuroHoMeTprUUEeCKUX YpaBHEHUM 1

97 PemreHne TpUroHOMETPUYECKUX YpaBHEHUN 1

98 Perienne TpUroHOMETPUYECKUX YPAaBHEHHIHA 1

99 Pemenue TpuroHoMeTprUYEeCKUX YpaBHEHUM 1




100 Pemenve TpuroHoMeTprUYECKUX YpaBHEHUM 1

101 KontponbHas padota: "Tpuronomerpuieckme 1
BBIPAKEHUS U TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 IlocnegoBaTeNnbLHOCTH, CIIOCOORI 3aJaHMUS 1
MOCIeN0BaTeNbHOCTEN. MeTo MaTeMaTu4eCKOu
WHIYKIUU

103 MOHOTOHHBIE ¥ OTPAaHUYCHHBIC TTOCIICIOBATEILHOCTH. 1
Hctopus aHanm3a 6€CKOHEUHO MaJIbIX

104 Apudmerrdeckast Iporpeccus 1

105 I'eomerpuueckas mporpeccus 1

106 beckoneuHo yObIBarolasi reOMETpUYECKast Iporpeccus 1

107 Cymma OeckoHEYHO yOBIBAIOIIEH reOMeTPHIeCKO 1
MIPOrPeCCUu

108 JIuneiHbIi 1 3KCIOHEHIUANIBHBIN pocT. Yucio e. 1
dopmyria CI0KHBIX TPOIEHTOB

109 JIuHeiHbIi 1 3KCIOHEHIMANIBHBIN pocT. Yuco e. 1
dopmyria CI0KHBIX TPOIEHTOB

110 Hcnons3oBanme mporpeccuu Jisl pemeHrs peaabHbIX 1
3aJ1a4u MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[lociaenoBarenbHOCTH U 1
nporpeccun’

112 HenpepsiBHbIC (DYHKITNN U UX CBOMCTBA 1

113 Touka pa3psiBa. ACUMOTOTHI TpadUKOB HYHKIIHI 1

114 CpoiicTBa (DyHKIMI HENPEPHIBHBIX HA OTPE3Ke 1

115 CBoiicTBa (yHKIMI HEPEPHIBHBIX HA OTPE3Ke 1

116 MeToa HHTEPBAJIOB TSl pELICHUS HEPABEHCTB 1

117 MeToa HHTEPBAJIOB TSl pELICHUS HEPABEHCTB 1

118 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

119 [TpumMeHeHMEe CBOWCTB HENPEPBIBHBIX (DYHKIIUN IS 1
pelnieHus 3a1aq

120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI J1J1st 1
peleHus 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1

122 Omnpenenenne, TeOMETPUUECKUN CMBICT TIPOU3BOHON 1

123 Onpenenenne, GU3NUECKUN CMBICI IPOU3BOJHON 1

124 VYpaBHeHHE KacaTeNbHOU K TpapuKy QyHKIUN 1




125 VYpaBHeHUe KacaTeIbHOU K rpaduKy ) yHKIIMH 1
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
127 ITpon3BoiHbIE AIIEMEHTAPHBIX (QYHKIUN 1
128 IIpon3BoHast CyMMBI, IPOU3BEICHMS, YACTHOIO U 1
KOMITO3HUITMHU () YHKITHIA
129 IIpon3BoHast CyMMBI, IPOU3BEIACHMS, YACTHOIO U 1
KOMITO3HUITMH () YHKITHHA
130 [Tpon3BogHAS CyMMBI, TPOU3BEICHUS, YACTHOTO U 1
KOMITO3UIINH (PYHKIIHIA
131 Kontponbnas padota: "[IpousBognas” 1 1
132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATHU3AIMS 3HAHUN: 1
"YpaBHeHus"
133 [ToBTOpeHmE, 0000IIEHNEe, CUCTEMATHU3AIMS 3HAHWUN: 1
"OyHkunn"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HTorosast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001EeHNe, cuCTeMaTH3aIUs 3HAHU I 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KIIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Tema ypoka ara nudpoBbie
Ne i/ yp Beero Kontpoabubie | IlpakTuueckue 1/135'1 enusi | o6pas Oql;[;T eIIbHBIE
padoThbI padoThbI pecypebi
1 [IpuMeHeHne MpON3BOTHOM K MCCIEAOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
2 [TpuMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpuMeHeHne MpoOU3BOTHOM K MCCIEAOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
4 [TpumMeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpuMeHeHne MpOU3BOTHOM K MCCIEAOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
6 [TpumMeHeHre TPOU3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
7 Haxoxaenne HaubosbI1ero 1 HauMEeHbILEr0 3HAYCHHS 1
HEeNpepbIBHON (DYHKIIMU HAa OTPE3KE
8 Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO 3HAUYCHUS 1
HenpephIBHON (DYHKIIUU HA OTPE3Ke
9 Haxoxaenne HaubosbI1ero 1 HauMEeHbILIEr0 3HAYCHUS 1
HEeNpepbIBHON (DYHKIIMU HAa OTPE3KE
10 Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HenpephIBHON (YHKIIUU HAa OTPE3Ke
11 Haxoxaenne HaubosbIIero 1 HauMEHbILET0 3HAYCHUS 1
HEeNpepbIBHON (DYHKIIMU HAa OTPE3KE
12 Haxoxxnenne HanOoJIbIIEero 1 HAMMEHBIIETO 3HAYCHUS 1
HenpephIBHON (DYHKIIUU HA OTPE3Ke
13 [IpumeneHnne npou3BOTHOM 11l HAXO0KACHUS 1
HaWJTy4lIero pelieHus B MPUKIAAHBIX 3aa4ax
14 [Ipumenenne npou3BOIHOM 11l HAXO0XKACHUS 1

HAWJIy4dIIero pCiCHUA B IPUKIIAJHbBIX 3aJadax




IIpuMeHeHne IPOU3BOHOM IS OIIPENEICHUS CKOPOCTH

15 1 YCKOPEHHS TIpoliecca, 3aJaHHOTO0 (hOpMYITOi HiH 1
rpaduKoM
IIpuMeHeHne IPOU3BOHOM IS OIIPENEICHUS CKOPOCTH

16 1 YCKOPEHHMS Tpoliecca, 3aJaHHOT0 (hOpMYIIOi min 1
rpaduKoM

17 Kommosurus ¢hyHkimit 1

18 Komnozunus pyHKIui 1

19 Komnosunust pyHKIui 1

20 ['eomerprueckne 00pa3sl ypaBHEHUM Ha KOOPAMHATHOU 1
TJIOCKOCTH

21 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAMHATHON 1
MJI0CKOCTH

29 Kontponbnas pabora: "KI'CCJ'IG,I[OBaHI/Ie byHKIHHA ¢ 1
MTOMOIIIBIO TPOU3BOIHOM

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

o4 [TepBooOpazHbie aneMeHTapHbIX QyHKIMA. [IpaBuna 1
HaXO0XJICHUS MEPBOOOPA3HBIX

o5 [TepBooOpasubie anemMeHTapHbIX GyHKINN. [IpaBuna 1
HaXO0XKJICHHUS EPBOOOPA3HBIX

26 WuTerpan. 'eomeTpruueckuii cMbICI MHTErpaja 1

27 Brruncnenme onpenenéHHOro uHTerpaia no Gopmyse 1
Herorona-JleiiOauna

28 Brruncnenue onpenenéHHOro uHTerpaia no gopmyse 1
Herorona-Jleitoania

29 [Ipumenenne nHTErpaia s HaXOKACHUS TUIOLAeH 1
TJIOCKHUX (QUTyp

30 [IpumeneHue nHTerpana s HaxoXKAeHUsI 00bEMOB 1
Te€OMETPHUECKUX TeJl

31 [Tpumeps! pemenuii auddepeHnnaIbHbIX YPaBHEHHIMA 1

32 [Tpumeps! pemenuii auddepeHnnaIbHbIX YPaBHEHHIMA 1




MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOIIIBIO U PepeHITMATEHBIX 1
YpaBHEHUN
34 KonrponbHas padora: "[leppooOpa3nas u uarerpan” 1
35 Tpuronomerpudeckue GyHKINU, X CBONCTBA U 1
rpaduku
36 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U 1
rpaduku
37 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U 1
rpaduKu
38 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U 1
rpaduku
39 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U 1
rpaduku
40 OT160p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C 1
ITOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH
a1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MIOMOIIIbIO TPUTOHOMETPUUECKON OKPY>KHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1
ITOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH
43 OT160p KOpHEI TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MTOMOIIIbIO TPUTOHOMETPUUECKON OKPY>KHOCTH
€IIeHNE TPUTOHOMETPUYECKUX HEPABEHCTB
44 P 1
€IIeHNE TPUTOHOMETPUYECKUX HEPABEHCTB
45 P 1
€IIeHNE TPUTOHOMETPUYECKUX HEPABEHCTB
46 P 1
€IIeHNE TPUTOHOMETPUUYECKUX HEPABEHCTB
47 P 1
48 KonrtponsHas padora: "['paduku TpUroHOMETPUIECKUX 1
¢byukiuit. Tpuronomerpuyeckue HepaBeHCTBa"
49 OCHOBHBIE METO/IbI PEIIEHUS] I0KA3aTEIbHbIX 1
HEPABEHCTB
50 OcCHOBHBIE METO/IbI PELICHUSI TOKa3aTEIbHbIX 1

HEPaBEHCTB




OcHoBHBIC MCTOJbI PCHICHUS MMOKA3aTCIbHbIX

51
HEPABCHCTB

52 OCHOBHBIE METOIBI PEIICHUS TTOKA3aTSIbHBIX
HEPABCHCTB

53 OCHOBHBIE METOBI PEUICHUS JIOTapUHMUIECKUX
HCPABCHCTB

54 OCHOBHBIE METOBI PEIICHUS JIOTapUHMUICCKUX
HEPABCHCTB

55 OCHOBHBIE METOBI PEUICHUS JIOTapUHMUIECKUX
HEPABCHCTB

56 OcCHOBHBIE METOBI PELICHUS JTOTapUHMUIECKUX
HEPABCHCTB

57 OCHOBHBIE METOIBI PEIICHUS UPPAITUOHATHHBIX
HEPABCHCTB

58 OCHOBHBIE METOBI PELICHUS UPPAITTOHATHLHBIX
HCPABCHCTB

59 OCHOBHBIE METOIBI PEIICHUS UPPAITUOHATHHBIX
HEPABCHCTB

60 OCHOBHBIE METOBI PEUICHUS UPPAITTOHATIHHBIX
HEPABCHCTB

61 I“pa(bnqeczme METO/TbI PEIICHUS UPPAITMOHATLHBIX
ypaBHEHHIA

62 Fpa(bnqecime METO/JIbI PEIICHUS UPPAITMOHATEHBIX
YpaBHCHHIA

63 I“pa(bnqeczme METO/TbI PEIICHUS MTOKA3aTeIbHBIX
ypaBHEHHIA

64 I'padmueckue MeToAbI pelieHus MoKa3aTebHbBIX
HCPABCHCTB

65 I“pa(bnqecime METO/IbI PEIICHHUS JIOTAPUPMUUECKUX
ypaBHEHHIA

66 I'paduueckue METOIBI PELICHUS JTOTaAPHUPMUUECKIX

HEPaBEHCTB




I'paduueckue METObI PEeLICHUS JTOTapHPMUUECKIX

67
HEPABEHCTB

68 I'padmueckue MeToAbl peleHus MoKa3aTeNbHbIX U
Jorapu(MUYECKUX ypaBHEHUN

69 I'paduueckue METOIbI PEIICHUS MTOKa3aTeIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN

70 I'padmueckue MeToAbl pereHus MoKa3aTeNIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

71 I'paduueckue METOIbI PEeIICHUS MTOKA3aTeIbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

72 KonrtponsHast padora: "UpparnuonanbHele,
MOKa3aTeIbHbIC U JJoTapuhMUUYECKIEe HEpaBeHCTRA "
KommiekcHbie uncia. Anredpandeckast u

73 TPUTOHOMETpHUECKask POPMBI 3aIMCH KOMIJICKCHOTO
yucia
KommiekcHbie uncia. Anredpandeckas u

74 TPUTOHOMETpHUECKask POPMBI 3aIHCH KOMIJICKCHOTO
yucia

75 ApudmeTnueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU

76 Apudmerndeckre onepanui ¢ KOMIICKCHBIMU
YUCIaMHU

77 N3o0pakeHne KOMIIJIEKCHBIX YHUCET Ha KOOPIMHATHOM
IIJI0OCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCel Ha KOOPAUHATHON
IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

81 [IpuMeHeHne KOMIUIEKCHBIX YUCEI JJISl PEILIEHUS

(bmnqeacnx U TCOMCTPUYCCKUX 3aJlayq




82 KonrponbHas padora: "KommiekcHsie uncna” 1

83 HatypanbHble u Lieable uncia 1

84 HartypasibHble U 1enble yucna 1

85 IIpMeHeHNEe TPU3HAKOB AEIUMOCTHU LENbBIX YUCEI 1

86 [TpuMeHeHre TPU3HAKOB IETMMOCTH HENbIX YUCell 1

87 IIpuMmeHeHNne MPU3HAKOB AETUMOCTH LENBIX YU CEIL: 1
HO/I n HOK

88 [IpuMeHeHne NpU3HAKOB ACIUMOCTH LETbIX YHCEIL: 1
HO u HOK

89 [IpuMeHeHne NpU3HAKOB ACIIUMOCTHU LEIbIX YHCEIL: 1
OCTaTKH 10 MOIYJIIO

90 IIpumeHeHne MPU3HAKOB AETMMOCTH LENBIX YHCEIL: 1
OCTATKH IO MOJYJIIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEIL:

91 anroput™ EBKkiuia 1uis pelieHus 3a1ad B LEJIbIX 1
YHUCIax

92 Kontponbnas padota: "Teopus nenbix uncen" 1

93 CucreMa 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCUIIbHBIE 1
CUCTEMBI U CUCTEMBI-CJIEICTBHUSI
Cucrema v COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE

94 Y 1
CUCTEMBI I CUCTEMBI-CIIEACTBUS

95 OCHOBHBIE METOBI PELUICHUSI CUCTEM M COBOKYITHOCTEM 1
palMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEN 1
MPPALMOHAIIBHBIX YPaBHEHUU

97 OCHOBHBIE METOBI PEUICHUSI CUCTEM M COBOKYITHOCTEM 1
MOKa3aTeIbHBIX YPABHEHUI

98 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEN 1
ITOKA3aTENbHBIX YPABHEHUI

99 OCHOBHBIE METOBI PELUICHUSI CUCTEM M COBOKYITHOCTEM 1
Jorapu()MUIECKUX ypaBHEHUN

100 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEN 1

Jorapu(MUYECKUX ypaBHEHUN




[IpuMeHeHne cuCTeM K PEIIEHUI0 MAaTeMaTHYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JacTel HAyKu U

101 peanbHOMN KU3HU, HHTEPIIPETAIUS ITOJTyUYSCHHBIX !
pe3yJbTaTOB
[IpyMeHeHne CUCTEM K PEIIeHHI0 MaTeMaTHYECKUX
102 33121 1 3721 U3 PasIUHBIX o0acTeil HAyKu U 1
peasIbHOM JKU3HH, MHTEPIIPETALIMS TOTYYEHHBIX
pe3yJIbTaToB
[IpuMeHeHne HEPAaBEHCTB K PELICHUIO MAaTEMAaTHYECKUX
103 3a1a1 1 3721 U3 PasIHMHBIX o0nacTeil HayKu U 1
peasbHOM JKU3HH, MHTEPIIPETALIMSI TOTYYEHHbIX
pe3yJIbTaToB
KonTponpHas padota: "CrucTeMbl pallioHaIbHBIX,
104 HMPPAIMOHATIBHBIX MMOKA3aTEIbHBIX U JTOTapU(PMUUECKUX 1
ypaBHEHHUH"
105 PannoHanbHbIE ypaBHEHMUS C IapaMeTpaMu 1
106 PannoHasibHbIE HEpaBEHCTBA C TapaMeTpaMu 1
107 PanyoHanbHbIE CUCTEMBI ¢ TApaMETPAMU 1
108 HppaunoHansHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu
109 WppanmonanbHble CHCTEMBI C TApaMeTpaMu 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu
111 IlokazaTenbHbIE CUCTEMBI C IapAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA C 1
napameTpamu
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu 1
114 Tpuronomerpruieckue ypaBHEHHS C TapaMeTpaMu 1
115 TpuronomeTpruiecKkrue HEPaBEHCTBA C MTapaMeTpamMu 1
116 TpuronomMeTpruiecKue CUCTEMBI C TapaMeTpaMu 1
[TocTpoenue u ucciejoBaHNe MaTEMaTHUYECKUX
117 MOZEJIEH pealbHbIX CUTYyaLUi C TIOMOIIBIO YPABHEHUH C 1

napamMeTpamu




HOCTpOGHI/Ie N UCCIICAOBAHUEC MAaTCMATHYCCKHUX

MoJeen BbHBIX CUTYaIllH C IIOMOIILIO CUCTEM

118 oJeel pean CHTYya C TIOMOIIIBIO CUCTE
YPAaBHEHUH ¢ TapaMeTpamu
[TocTpoenue u ucciieJOBaHNE MATEMATHUECKHUX

119 MOJICJICH peaTbHBIX CUTYAIUi C TTIOMOIIBIO CHCTEM
YPAaBHEHUH € TapaMeTpamu

120 KonrtponbHas padora: "3anauu ¢ mapamerpamu”

191 [ToBTOpEeHME, 06001IEHNE, CCTEMAaTH3allMsl SHAHUN
"YpaBHenus"

199 [ToBTOpEeHME, 06001IEHNE, CHCTEMAaTH3allMsl 3SHAHUN:
"YpaBHenus"

193 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIMS 3HAHUN:
"VpaBuenust. CHCTEMBI YpaBHEHHH"

y

194 [ToBTOpEeHME, 06001IEHNE, CHCTEeMAaTH3allMsl 3SHAHUN:
"HepaBencrna"

195 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATHU3AIMS 3HAHUN:
"HepaBencrsa"

126 [ToBTOpEeHME, 06001IEHNE, CHCTEMAaTH3allMs SHAHUN:
"HepaBencrna"

197 [ToBTOpeHME, 0000IIEHNE, CUCTEMATHU3AIMS 3HAHUN:
"IIponsBojHas u €€ npuMeHeHue"

128 [ToBTOpEeHME, 06001IEHNE, CCTEeMAaTH3allMsl SHAHU
"IIpousBoaHas u €€ mpuMeHeHue"

129 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATHU3AIMS 3HAHUN:
"IIponsBojHas u €€ npuMeHeHue"

130 [ToBTOpEeHME, 06001IEHNE, CHCTEMATH3allMs 3SHAHUN:
"UnTerpan u ero npuMeHeHue"

131 [ToBTOpeHME, 0000IIEHNE, CUCTEMATHU3AIMS 3HAHUN:
H@ n

YHKIIHA
132 [ToBTOpEeHME, 06001IEHNE, CHCTEMAaTH3allMs SHAHUN:

"(DyHKHI/II/I"




[ToBTOpEeHME, 06001IEHNE, CHCTEeMAaTH3allMsl 3SHAHU
133 " " 1
O yHKIUU
134 Hroroast koHTpOIBHAS paboTa 1 1
135 Hroroast koHTpOIBHAS paboTa 1 1
136 IToBTOpeHME, 06001IEHNE, CHCTEMAaTH3aIIHsl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 10




		2024-11-04T22:25:48+0600
	Мозолевская Ольга Владимировна




