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IHHOACHUTEJIBHAS 3AIIMCKA

VYueOHbIll Kypc «Anredbpa ¥ Hayajla MaTEMaTUYECKOTO aHallM3a» SIBIISACTCS
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHUsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C IPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUTUIMH. B pamkax maHHOro ydeOHOTO Kypca oOydaromiuecs OBJIAJeBaIOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylHMpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIaJICHUS 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MMOHMMaHUS OCHOBHBIX TCHJICHIIMA Pa3BUTHUSI SKOHOMUKH U OOIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
MOBCETHEBHOM XKU3HU. B TO ke Bpems oBliajieHue aOCTPAKTHBIMH M JIOTHYECKU
CTPOTMMH KOHCTPYKUUSIMU aireOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBACT
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUSI C MOMOILBI0 MHIAYKLIHMHU U pacCyk AaTh AEAYKTUBHO, WCIIOIb30BaTh
00001IeHHEe W KOHKPETH3alMl0, a0CTparupoBaHWE M AHAJIOTUIO0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHHUE.

B xone u3ydenus yueOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIEH peajbHbIX CUTYaIlWi,
UHTEpPIpETAlMA  TOJYYECHHBIX  PELICHWH,  3HAKOMATCS C  IpUMEpamu
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAyKEe M MCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPaMHU.

VYyebHblli Kypc 001aaeT 3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM,
KOTOpBI peanu3yercs Kak uepe3 YdeOHBI MaTepual, CHoCcOOCTBYIOIIHIA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheluuky ydeOHOU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IMOJTYyYECHHBIN PE3YNIbTaT.

B ocHoBe MeTonuku o0yueHus aaredpe u HauajlaM MaTeMaTHYECKOro aHaIn3a
JICKUT ACSATEILHOCTHBIN MPUHIUI 00y4YEHUSs.

B cTpykType yuebHOro Kypca «Anredpa v Hayajia MaTeMaTHIEeCKOTO aHAITN3a)
BBIZICJICHBI  CIEAYIOLIME CONEPKATEIbHO-METONNYECKNE JUHUK: «Yucina u
BbIUKCIEHUS», «DYyHKIIMU U rpadukm», «YpaBHEHHs U HepaBeHCTBa», «Hauwama
MareMaTU4ecKoro aHanmza», «MHOXecTBa U  Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM W3Y4YarOTCs HA IMPOTSIKEHUHU [IBYX JIET



oO0yueHUs Ha YPOBHE CPEHET0 00IIero o0pa3oBaHmsl, €CTECTBEHHO JOTOIHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3zaesiaMu. JlaHHbIN yueOHbIH
KypC SIBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEAWHSET B cede CoIepiKaHHe
HECKOJIbKUX MaTE€MaTUYeCKUX TUCHUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs,
MaTeMaTHYECKUNA aHAJIA3, TSCOPUS MHOKECTB, MaTeMaTHYecKas Jioruka u apyrue. [To
Mepe TOTO KaK 00YyJaroIuecs: OBJIAJIEBAOT BCE OoJiee MIMPOKUM MATEeMaTHYECKUM
anmaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJCIb pPEalbHON CHUTYyallMH, MPUMCHSTHh 3HAHUA,
MOJIYYCHHBIE TIPU HM3YyYCHUU Y4eOHOrOo Kypca, IS PEHICHHS CaMOCTOATEILHO
chOpMyIMPOBAaHHONH MaTeMaTHYECKOW 3aJadd, a 3aTeM HHTEPIPETHUPOBATH CBOU
OTBET.

CopepxaTtenpbHO-MeTOANYECKasT JMHUS «Yucna M BBIYMCIICHHS 3aBEpIIACT
(dopMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 00111ero oopazoBanusi. Ha ypoBHe cpegHero o61iero
oOpa3oBaHuss ocoboe BHUMaHHE yAedseTcs  (HOPMHPOBAHHIO  HABHIKOB
paITMOHATILHBIX BBIYMCIICHUN, BKIIOYAIOMIUX B CE0s MCIOJIB30BAHHUE PA3TUIHBIX
dbopM 3ammcW YWClia, YMEHHE JeNaTh MPUKHUIKY, BBITONHATH NPHOIMKEHHBIS
BBIUMCIICHUS, OLICHUBATh YHWCJIOBBIC BBIpaXEHHS, pabOTaTh C MaTeMaTU4eCKHUMHU
KOHCTAHTaMHU. 3HAKOMBbIC OOYYaIOIHUMCS MHOXKECTBA HATypPaIbHBIX, IEJIBIX,
pallMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHO>KECTBOM
KOMIIJICKCHBIX 4HCel. B KaXaoM ©3 3THX MHOXECTB pacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crenuduyueckre 3aJadyd U Olepaluu: JeJCHHUE Haleo,
OTIEpPUPOBAHKME OCTAaTKAMH Ha MHOXXECTBE IIEJIbIX YHCEN, O0COOBbIe CBOMCTBa
paIMOHANILHBIX M UPPAlMOHAIBHBIX YHCEN, apu(PMETHUCCKUE ONEPAINH, a TaKKe
U3BJICYCHUE KOPHS HATypaIbHOW CTENEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEIl.
bnaromapst mociieoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJIb3YeMBIX YHCET |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHHUS I PEIICHUS Pa3IMIHBIX 3a7ad
dbopMupyercsi mpeJcTaBIeHue O €IWHCTBE MATEeMaTUKH KaK HAyKd W €€ poJii B
MIOCTPOCHUU MOJICNeH pealbHOTO MHpPa, HIUPOKO HCIONIB3YIOTCS 0000IIeHne U
KOHKPETH3AIIHSI.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs] Ha MPOTSIKEHUHM BCETO
o0y4yeHHs Ha YypOBHE CpeIHero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3ynbTare OOydarollMecs OBIAECBAIOT Pa3IUYHBIMM METOJIaMH  PEIICHUS
paIMOHANILHBIX, HUPPAlMOHANBHBIX, IMOKa3aTeIbHBIX, JIOTAPUDMHUUCCKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUMN, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
cofiepkamux TmapameTpbl. llodydeHHbIE YMEHHUS IITHUPOKO HWCIIONB3YIOTCS TIpU
UCCIIeIOBaHUN (DYHKIIMA C TIOMOIIBIO TTPOM3BOIHOM, MPU PEIICHUN TPHKIIATHBIX
3a/a4 M 3a/7a4 Ha HAXOXJICHHE HauOOJBIINX U HAMMEHBINUX 3HAYCHUN (PYHKITUH.



JlaHHas coneprkaTenbHas JIMHMS BKIIOYaeT B ceOs Takxke (pOpMUPOBAHUE YMEHUM
BBIIOJIHATE ~ pacuéTel 1O  ¢opMynaM, mpeoOpa3oBaHMsl  palMOHAIbHbIX,
MpPAalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BBIPAKECHUI,
COZIepXKAalllUX CTENeHU M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepHasa MpoUCXOAUT JalbHeHIlIee pa3BUTUE AITOPUTMUYECKOTO U aDCTPAKTHOT O
MBILUICHUS OOY4aroIuXcsl, (POPMHUPYIOTCS HABBIKU JEIYKTHUBHBIX PacCyXJIECHUH,
paboTbl C CHUMBOJIBHBIMH (OpMamu, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa npeiaraer 3hpeKTuBHbIE
UHCTPYMEHTBI JUIsl DPEIICHHs] MPaKTUYECKUX M E€CTECTBEHHO-HAay4YHbIX 3ajad,
HarJISIJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKHU.

ConepkarenbHo-MeToauueckass JuHUS «DyHKIUM U TpaduKU» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4e€0HOro Kypca, MOCKOJIbKY B KakKOM-TO
CMBICIIE 3a4a€T NIOCJIEAOBATENILHOCTD N3YYCHUS MaTepuania. M3yyenue CTeneHHou,
MOKa3aTeNbHOM, Torapu(MUIECKON U TPUTOHOMETPUYECKUX (DYHKIIMIA, UX CBOICTB
U rpauKoB, UCHONb30BaHUE (DYHKIMM JUIs pelIeHUs 3a1ad U3 APYruxX y4eOHbIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTEeMaTHYECKUM aHAIM30M,
TaKk U C PELICHUEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHMsSI BbIpaxaTh (POpPMYIaMHu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduxu. Matepuan 3Toi copepKaTeTbHON JIMHUY HAIIEJICH Ha Pa3BUTHE YMEHUH U
HABBIKOB, MMO3BOJISIOLIMX BIPAKATh 3aBUCUMOCTH MEXK1Y BETUUMHAMU B Pa3IMYHON
dbopme: aHATUTHYECKOH, rpadrdeckoit u cioBecHOU. Ero m3ydenue cnocoOCcTByeT
Pa3BUTHUIO AITOPUTMHYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHHWIO U
KOHKPETHU3allUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenbHas nuHus «Hadama maTreMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYLIECTBEHHO PACUIMPUTh KPYI KaK MaTeMaTH4YeCKHMX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduKl CIOXHBIX (YHKUUN, OMNpEAENsATh WX HauOoJbIINe W HAUMEHbIINE
3HAYEHUS], BBIYUCIATH IUIOMAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TpoueccoB. JlaHHas copepkaTeiabHass JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEN pEealbHBbIX CUTYaLMi,
MO3BOJISIET HAXOAUTh HAWJTYUIEE PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COLIMAIBHO -
SKOHOMHUYECKHUX, 3a/Jadyax. 3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTUYECKOIr0 aHajiau3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-TOIMUYECKOTO U KPEaTUBHOIO
MBIILJIEHUSI, (OPMUPOBAHUIO YMEHUM pacrno3HaBaThb NPOSBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs: y3HatoT O BBLIAIOIINUXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJ€ pPa3BUTHS MaTEeMaTHKU KAaK HAyKd, U 00 MX
aBTOpax.



CopepxatenbHO-MeTOANYECKas! JTUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB U MAaTEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOXECTBEHHBIC MTPEACTABICHHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIHbHOW MaTEeMAaTHKN
U TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIUNA BCE Ppa3Jeiibl
MaTeMaTUKH H ©€ TPUIOKCHUHA, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHUYCCKHE
JUCIUIUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. [loaTomy BaxkHO naTh
BO3MOXXHOCTh 00ydYaromemMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIONB30BaTh €T0 ISl BBIPAKCHHUS CBOUX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
MpaBWJIaM  TOCTPOSHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOT'0 MOJCIUPOBAHUS, KOTOPHIC MPU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMUS HSTUX MOJENEH C TMOMOINIbIO ammapara aireOpsl u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHUs BIUIETEHBI B KOKIBIN U3 Pa3esioB IMIPOrpaMMbl, IOCKOJIbKY BECh MaTepual
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000IaTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a7ad
OpraHHu3yeTcs B IPOLECCe U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHAJIM3a.

Ha wusyuenune yueOHOro kypca «AnreOpa M Havajla MaTEMaTHYECKOTO
aHanm3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPXXAHUE OBYYEHUA
10 KJIACC

Yuciaa 1 BIYMCICHUS

Panmonanbuple yucna. OOBIKHOBEHHBIE U JECATHUYHBIE APOOH, MPOLIEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENbHBIMU  4YucAaMH.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOIXOAIIEeH POPMBI 3aMMCH IEHCTBUTEILHBIX YUCEI JJISl PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiicTBa norapudma. JlecsiTuuHble W HaATypajbHbIC
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousensl ¢ neasiMu kodduiimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BEIPAKEHUM, COACPIKAIINX JIOTAPU(MBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENMHBIX YypaBHEHUW. Marpuma CUCTEMBbl JIMHEHHBIX
ypaBHeHUM. OnpeaenuTesb MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICI U CBOKCTBA,
BBIYMCJICHUE €r0 3HAYECHUS, NPUMEHEHUE OINPENECIUTENS Uil PEMICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHU. MccnenoBanne noOCTpOEHHOW MOJIETM C TOMOIIBI0 MaTPUII
Y OIIPEAECITUTEIICH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 PA3TUIHBIX 00J1acTel HAyKU U peaslbHOW KU3HHU.

DyHKUMH U rpaPuKU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUHA.

Obnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKonocTostHCcTBa. YETHBIE M HEeUETHBIC PyHKIMU. [lepuoanueckue
dbyakiuu. [IpomexxyTkm MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl U MUHUMYMBI
dbynkuuu. Haubosnbliiiee 1 HaMeHblIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
HCCJEI0BaHUE U MTOCTPOEHUE UX TPaPUKOB.

CrernenHas GyHKIMS ¢ HATYpaJIbHBIM U II€NIBIM MoOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK PyHKIIUU 00paTHOW CTENEHU
C HaTypaJIbHbIM IOKA3aTeJIEM.

[TokazarensHas u Jnorapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKUUN U1l pEIIEHUS] YPABHEHUM.

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTreMaTH4ecKOro aHajausa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs MOCIEAOBaTelIbHOCTEH. Meton
MaTeMaTU4eCKOM HHAYKIIMA. MOHOTOHHBIE U OTpPAaHUYECHHBIE TIOCJIEI0BATEIIBHOCTH.
HcTopus BO3HMKHOBEHHMSI MAaTEMaTHYECKOTO aHaju3a KakK aHajm3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
IpOLEHTOB. MCIonb30BaHUE TMPOrpECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
IPUKJIIAHOTO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PEUICHUS HEpPaBEHCTB. lIprMeHEHME CBOMCTB HEMPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHbie GpyHKUMH. OnpeneneHrue, reOMeTPUIECKUN 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKITHM.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepaunu HaJ MHOXKECTBAMH W HX CBOWCTBA. Jluarpammbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUSI PEATBHBIX IPOLECCOB M SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpatHoe (nanee — HOK), ocratkoB o moaysto, anroput™ma EBkiua a1 pemieHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpaBHEHMH C  IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM M COBOKYIMHOCTEH pallOHAIbHbIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3a]a4 U 33a4 U3 pazIMuHbIX 00JaCTell HAYKU U pealibHOM KU3HU, HHTEPIIpEeTalus
MOJIyYEHHBIX PE3YyJIbTaTOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckre mMeTonbl pelieHusi ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHnre MPOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpephIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAIHBIX 3aJa4dax, I ONpPENEIEHUs CKOPOCTH M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpain. ['eomerpruuecknil CMbICI HHTErpaIa. Beraucienne onpeeéHHOro
uHTerpania mno popmyne Hetorona-Jleitbnuiia.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUVIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHB)

HA YPOBHE CPEJHEI'O OBIIIET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00YJaIONIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIECTBA, IPEICTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, TIPOIEAYP
TPOKJIAHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHl W JIPyroe), yMEHHUE
B3aMMOJICIICTBOBATh C COLMUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATHUYECKOW HIKOJIBI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBI3AHHOI'O C MPAKTHUUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOrO OYAYyIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, pelIeHUH, pacCyKJIEeHUMN, BOCIPUUMUYHUBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3jIMYHbIX BUJIOB HCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (3710pOBOE MHUTAaHHE, COAJTAHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAaHME LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUI0 U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIIbHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUH ISl OKPYXKAKOILIEH CPEIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOILECTBEHHOW MPAKTUKU, TOHUMaHUE MaTEMaTHYECKOM
HAyKH Kak cepbl YeIOBEUECKON NeATeTbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS LIUBUJIM3ALAN, OBJIAJICHUE SI3bIKOM MAaTEMATHKU U MaTEMaTH4YECKOU
KyJbTYpPOU KaK CpEACTBOM ITO3HAHHSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOECKTHYIO
1 UCCIEI0BATENbCKYIO NEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUA

ba3oBble JJoruueckue 1eMcCTBUS:

BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJI1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIC,

BBIABJISITh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEU U
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeNIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKIIFOUCHUN, YMO3AKJIFOUCHUM 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JIOKA3aTE€JIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOMpaTh HanboIee MOAXOASAIINI ¢ YIETOM CaMOCTOATEIILHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE W JlaHHOE, (OpMHUPOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUJIOB U (hOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiCTBHUS

OO0wmenne:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JAaBaTb IIOSICHEHUS II0 XOAYy PEUICHUS 3a]ayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jie¢ OOCYXKICHHS 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaE€MOW TEMBI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3IMYMe M CXOJICTBO MO3MIMM, B KOpPpeKTHOU (opme
(opMyIupoOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4d, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3azad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIE YHUBeEpPCAJIbHbIE yUeOHbIE 1eHCTBUSA
Camoopranmzanmusi:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SJMOLMOHANBbHBIH HHTEJVIEKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh NPU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTUXKEHUS WM HEJIOCTHXKEHUS Pe3yJbTaTOB JIEATEeIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
JESITeIbHOCTH, TUIAHUPOBAaTh OPraHMU3AIMI0 COBMECTHOH paboThl, paclpenesiTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO YacTh Pa0OTHI M KOOPAUHUPOBAThH
CBOM JICCTBHSI C IPYTUMH YIEHAMH KOMaH/bl, OLIECHUBATh KAYE€CTBO CBOErO BKJIA/1a
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kJjacce oOyJaromuiicss MOJYYHUT CIIEIYIOIINAE
MPEIMETHBIE PE3YJIbTATHI MO OTAEJIbHBIM T€MaM padoyedl MporpaMMbl y4eOHOTrO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCTIEHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PANMOHATIBHOE YHUCIO0, OECKOHEeUHas
nepuoguyeckas JapoOb, MPOLEHThl, HWPPAUMOHAIBHOE YHUCIO, MHOXKECTBA
palMoHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb IEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUs TPHUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHATh TPUOTMKEHHBIC BRIUMCIICHUS, PABUJIa OKPYTJICHUS, IPUKUIKY H
OLICHKY pe3yJbTaTa BEIYUCICHUMN;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: aPKCUHYC, APKKOCUHYC M apKTAHI€HC YHCIOBOIO
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIMYHbIE METOJbl PEIIEHUS PAUUMOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C LEJIBIMU KO3(ppUlIMeHTaMu, KOPHU MHOT'OWIEHA, IPUMEHSTH JeJICHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3aaay;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWCTBA OoNpeaenuTens 2 X 2 Juisl BBIYMCICHHUS €ro 3HAa4eHHs,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JIEWCTBHM € KOPHSAMHU I MpeoOpa3oBaHUs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJTHO OINEpPUPOBATh MOHATHUSAMM: HpPpaIMOHAIbHbBIC, MOKA3aTeNlbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZIHO OMNEPHUPOBATH IMOHSATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHUE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPABEHCTBAa I10 YCIOBHUIO 3a/layd, HCCIEI0BaTh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE MpeoOpa3oBaHus TpaduKoB ¢ YHKIIUT;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyYeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsa N-0il creneHu Kak (YHKUUH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpadukn (QYHKIUNA Ui  WCCICNOBAaHUS TPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBaroIlasi reOMETpUUECKasi MpOrpeccusi, TMHEHHBIN U
HKCIIOHEHIMATIBHBIN pOCT, (OpMYyJia CII0XKHBIX IPOLEHTOB, UMETh MPEICTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOJIHO ONEPUPOBATh MOHATUSMHU: I1OCIIEA0BATEIBHOCTh, CIOCOOBI 3a/1aHUs
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATH OHATUSIMHU: HETIPEPBIBHBIE (DYHKIIMH, TOUYKU Pa3phbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MIPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh I€OMETPUUECKUA M (PU3MYECKUI CMBICT MPOU3BOAHOW ISt
peleHus 3ajau.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIIEZICTBHE, CBOWCTBO MaTeMaTHIECKOT0 00BEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHEIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOIHO OTIEpUPOBATH MOHATUSMU: HATYPAJIHHOE U LIEI0E YUCIIO0, MHOXKECTBA
HATYpaJIbHBIX U LETBIX YUCEJ, UCIOIb30BaTh MPU3HAKU IEIMMOCTH LIEIbIX YHCET,
HOJl u HOK nHarypanbHbIX uucen i1 PELIeHMs 3a/1ad, MPUMEHATb alrOpUTM
EBxmnpa;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa IO MOAYJIIO, 3alUChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (popMe, BBITIOIHATH apu(PMEeTHUUECKHe ONepaluu ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJTHO OIEpUPOBATh MOHATHUSMH: HpPpaAllMOHATBHBIC, TOKa3aTelIbHbIC U
JorapuMUYECKUE€ HEPABCHCTBA, HAXOAUTh WX PEIICHUS C  ITOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOI0B;

OCYIIECTBIIATH OTOOp KOPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpPaBHEHMUS,

CBOOOJTHO OIEpUPOBATHh IOHATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO,
IPUMEHITh  HEOOXOAWMBIC (GOpMyNIBl  JIJII  pEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHITHSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUHN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEN PAlMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh palMOHAJIbHBIE, HMppalMOHAJIbHBIE, MOKa3aTeJIbHEIE,
gorapupMUYECKUe W TPUTOHOMETPUYECKUE YpaBHEHUS W  HEPABCHCTBA,
COZEpKAIIUE MOIYJIM U MIAPaMETPHI;

MPUMEHSTH TpaduuecKre METOIbI JJI PEIICHUS] YPAaBHCHUA U HEPABEHCTB, a
TAKXKE 3a/1a4 C mapaMeTpamu;

MOJICTMPOBATh pEaJIbHbIC CUTYalldMd Ha S3bIKE alreOpbl, COCTaBJIATH
BBIPAKECHUS, YPABHEHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBUIO 3aJ1a4H,
WCCJICIOBaTh IOCTPOCHHBIC MOJCIM C MCIIOJB30BAaHUEM aIlapara ajareOphl,
WHTEPIPETUPOBATH MOJYYEHHBIN pE3YIIbTaT.

DyHKUUH U TPaPUKU:

CTpOUTh TpaduKH KOMIMO3ZUIIMU (YHKIIUH C TOMOIIBIO D3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUM JBYX (DYHKITUH;

CTPOUTH TEOMETPUUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOU
IJIOCKOCTH;

CBOOOHO  OMEPUPOBATH TOHATHIAMHU: TpaQUKA TPUTOHOMETPUUECKHUX
yHKLHMI;

MPUMEHATh (OYHKIIMU JJI1 MOJICJIMPOBAHUS W HCCJIACAOBAHUS pPEabHBIX
MPOLIECCOB.

Hauajga maTeMaTH4eCcKOro aHajmn3a:

MCIIO0JIb30BaTh MPOU3BOAHYIO JIJIsl MCCieAoBaHusl (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI;

HaxO0JIUTh HaNOOJIbIIIee ¥ HAaMMEHbIIIee 3HAUCHUS (YHKIIMU HEIPEPHIBHON Ha
OTPE3KE;

WCTOJIb30BATh TIPOM3BOJHYIO JUISI HAXOXKJICHUS HAWIYYIIETO PEIICHUS B
IIPUKJIAIHBIX, B TOM YUCJIE COLUAIIbBHO-DKOHOMUYECKHUX, 3a7a4ax, I ONpeaeIICHUs
CKOPOCTH M YCKOPEHUS MpoIlecca, 3aJaHHOr0 GOopMYIION Ui TpapuKoM;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Herotona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTHuecKnii KOpeHb N-0l CTEICHH. 15 1
WppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
Jlorapudmuyeckrue ypaBHEHHUS
5 Tpuronomerpuveckue BoIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoeiBabie pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




TEMATHUYECKOE IINTAHUPOBAHHUE

11 KVIACC

KoaunuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB M TeM JIeKTPOHHBIE (LM (] POBHIE)
n/n MporpaMMsbl Bcero Koutpobiikre o0pa3oBaTe/IbHbIE PeCypChl
padoThbI
1 I/IccneJIOBaHI:Ie (GYHKIUI ¢ TOMOIIBIO 99 1
IPOU3BOAHOMN
[lepBooOpa3Hast 1 UHTETpaj 12
[TepBooOpa3Has U UHTErpa 12
4 I'paduku TpuroHoMeTpuyecKux (PyHKIHH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
5 WppanunonanbHble, TOKa3aTeIbHBIC U 24 1
norapupMuIecKre HepaBEeHCTBA
Kommnekchbie uncna 10
HatypanbHble u 1iensle uncia 10
CucremMbl palMOHAJIbHBIX, HPPALTMOHAIBHBIX
8 MOKa3aTeNbHBIX U JIOTapu PMHUUECKIX 12 1
YPaBHEHUI
9 3ajauu ¢ mapaMeTpamMu 16 1
10 HOBTOE)GHI/IG, 00001IcHIEe, CHCTEeMaTU3aIIMs 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 148 11




ITOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTtpoibHble
padoThI

[MHOX€eCTBO, Orepaliiy Hall
MHOKECTBAaMH U UX CBOMCTBA

Juarpammsl Ditnepa-Benna

IIpumeHeHue TeopeTuKo-
MHOKECTBEHHOT 0 anmnapara s
pelIeHus 3a1a4

ParponanbHbIe YnCla.
OOBIKHOBEHHBIC U IECATUIHBIC TPOOH,
MPOIIEHTHI, 0ECKOHEUHBIE
MEPUOUIYECKUE APOOH

PamyonanpHbIe YK CTIA.
OOBIKHOBEHHBIC U IECATUIHBIC TPOOH,
MPOIIEHTHI, 0ECKOHEUHBIC
MEepUOANYECKUE IPOOH

[Tpumenenue npoGelt U MPOLIEHTOB
JUIS pelIeHus MPUKIAIHBIX 3a1a4

[Ipumenenue apooeit 1 MpoIeHTOB
JUTSL petieHust TPUKIIaAHbIX 33124

JleMCTBUTENbHBIE YUCTIA.
PannonanbsHbIEe M HppallOHANBHBIE
qucna

ApudmeTrueckue orneparuu ¢
e CTBUTENBHBIMU YHCIAMU

10

Monyib 1eMCTBUTEIBHOTO YHACIA U
ero CBOMCTBa

11

[TpuGnu>kEHHBIE BHIUKCIICHMUS,
IpaBuIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA pe3yJibTaTa BbIYMCICHHI

12

OcHOBHEIE METO/bI PCIHICHUA L EJIbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PELICHUS 1EbIX U
IpOOHO-PallMOHAFHBIX YpaBHEHHUH U
HEPABEHCTB




14

OCHOBHBIE METOBI PELICHHS LIENBIX U
JIpOoOHO-pallMOHANIFHBIX YPaBHEHHH U
HEPaBEHCTB

15

MHOrouJieHbl OT OJJHOW MTEPEMEHHOI.
Jlenenue MHOrowieHa Ha MHOTOWJIEH C
octaTtkoM. Teopema bezy

16

MHOTO4JICHBI C IIETBIMU
ko3 (ppunmentamu. Teopema Buera

17

Pemenue cucrem JIMHENHBIX
YpaBHEHUI

18

Pemienne cucreM JTMHEHMHBIX
YpaBHEHUI

19

Martpuna cucTeMbl JMHEHHBIX
ypaBHeHH#. OnpeiennTenb MaTPULIbI
2x2, ero reoMeTpUYeCKI CMBICI U
CBOICTBA; BRIYMCIICHNUE €0 3HAYCHHUS

20

OnpenenuTesb MaTpUILIbl 2X2, €ro
Ir€OMETPUYECKUN CMBICI U CBOHCTBA,
BBIYMCIIEHUE €r0 3HAYEHUS

21

[IpumMeHnenue onpeaenuTens Ajist
peuiC€HuA CUCTEMBI JIMHEHHBIX
YpaBHEHHI

22

Pemenune npukinaaHbIx 3a1a4 C
MIOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUI

23

Pemenue npuknaaHbIx 3a1a4 C
IIOMOILBIO CUCTEMBI JINHEHHBIX
YpaBHEHUH

24

KonTponbsHas padora: "PannoHanpHbIe
ypaBHEHUS U HepaBeHCcTBA. CucTeMbl
JIMHEWHBIX ypaBHEHUIT"

25

OyHKIMS, CIIOCOOBI 3aTaHHS
¢ynkuuu. Bzaumuo o6patHbie
¢ynkunu. Komnosunus ¢pyHkuuii

26

I'padux dhyHKIIUU. DIeMeHTapHbIE
npeoOpa3zoBaHus rpauKkoB QyHKIUI

27

O6nacth onpeneseHus U MHOXECTBO
3HaueHud pynxuu. Hymm Qynkiuu.
[TpomexxyTKH 3HaK MOCTOSIHCTBA

28

YérHbie U HEUETHBIE DYHKINU.
[Tepuognueckue GyHKIUH.




[TpoMexyTKH MOHOTOHHOCTH
byHKIIUH

29

MakcuMyMbl 1 MUHUMYMBI ()YHKITUH.
HauOonp1iee 1 HauMeHbIIIEE 3HAUECHUE
(YHKIIMY HA TPOMEKYTKE

30

Jluneitnas, kBaapaTUyHas U IpPOOHO-
TuHeHas QyHKITUN

31

DJIeMEeHTapHOE UCCIEA0BAHUE U
MOCTPOEHUE TPaPUKOB ITUX (DYHKIIMHA

32

DneMeHTapHOe UCCIIeJIOBaHUE U
MOCTPOEHUE TPaPUKOB ITUX (DYHKIIHHA

33

CreneHp ¢ eIbIM [IOKa3aTEIEM.
bunom Hrrotona

34

CreneHs ¢ [eIbIM I0Ka3aTeIEM.
bunom Hrrotona

35

CrenenHas pyHKIHS C HATYPaJIbHBIM
U LeJIBIM noKa3ateneM. EE cBolicTBa 1

rpaguk

36

KonTpomnbHas padora: "CrerneHHas
¢ynkus. E€ cBoiicTtBa u rpadux"

37

ApudmeTnueckuil KOpeHb
HaTypaJbHOM CTEIIEHU U €Tr0 CBOMCTBA

38

ApudmeTrueckuil KOpeHb
HaTypaJbHOM CTEIICHU U €T0 CBOMCTBA

39

[TpeobGpa3zoBaHUs YU CITOBBIX
BBIPAXXCHUM, COJIEPIKALIMX CTEIICHH U
KOPHHU

40

[IpeobGpa3zoBaHUs YK CITOBBIX
BBIPKEHHI, COACPIKALIMX CTCIICHH U
KOpHH

41

[IpeobGpazoBaHust YK CIOBBIX
BBIPAKEHUN, COAEPKAIMX CTENECHH U
KOpHHU

42

WppanmonansHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
MppALMOHAJIBHBIX YPAaBHEHU I

43

HppanroHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
MppalOHAJIbHBIX YPaBHEHUIN




44

WppauroHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
MppallOHAJIbHBIX YPaBHEHUI

45

PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUH
VppalMOHAJIbHBIX YPAaBHEHUI

46

PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUU
MppALMOHAIBHBIX YPaBHEHU I

47

PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUH
MppallOHAJIbHBIX YPaBHEHUI

48

PaBHOCHIIBHBIE IEPEXOMBI B PELICHUH
MppallOHAJIbHBIX YPaBHEHUI

49

CaoiicTBa U rpaduk KOpHs N-0if
CTETEeHU KaK (QyHKIIMH 0OpaTHOU
CTETIEHU C HaTypaJIbHbIM [TOKa3aTeIeM

50

CaoticTBa 1 rpaduk KOpHs N-0i
CTEeNEeHU KaK GyHKIIUHA 00paTHOM
CTEIMEeHU C HaTYpaJIbHBIM MOKa3aTeIeM

51

KontponpHas pabota: "CoiicTBa 1
rpauk KOpHs N-0i CTENEHHU.
WppannonansHble ypaBHEeHUA"

52

Crenensb ¢ palmoHaJIbHBIM
IIOKa3aTeleM U €€ CBOICTBa

53

Crenens ¢ palmoHaJIbHBIM
IOKa3aTeleM U €€ CBOMCTBA

54

CreneHb ¢ pallOHAIBHBIM
IIOKa3aTeleM U e€ CBOMCTBa

55

[ToxazaTenbHas QyHKIUs, €€ cBOMCTBA
u rpaduk

56

Hcnonb3oBanue rpaduka GyHKIIIN
JUTSL PEIICHUS] YPaBHEHUI

57

Hcnonb3oBanue rpaduka GyHKIUU
JUIsl pelIeHUs] ypaBHEHUN

58

Iloka3aresbHbIE YpAaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
[0KA3aTEJIbHbIX YPaBHEHUU

59

IToka3arenbHbIe ypaBHEHUS.
OCHOBHbIE METOBI PELICHUS
MIOKA3aTeNbHbIX YPABHEHUI




ITokazaTenbHbIC YPaBHCHHUA.

60 OCHOBHBIE METO/IbI PEIICHUS
[T0KA3aTEJIbHbIX YPaBHEHUN
Kontponenas pabora:

61 "TToxazarenbHas QyHKLUS.
IToka3arenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa
norapudma

63 Jlorapudm uncna. CroiicTBa
norapudma

64 Jlorapudm uncna. CroiicTBa
norapudma

65 JecaTrnuHble 1 HATYpaJbHbIE
Jorapu (Gmbl

66 JlecsTuyHbie M HATYpaJIbHBIC
sorapuMbl

67 ITpeoOpazoBaHue BeIpaKEHUH,
cofieprKaluX Jorapudmol

68 [IpeobpazoBaHre BEIPAXKCHHUI,
coJiepyKallrX Jorapugmbl

69 [IpeoOpazoBanue BeIpaKeHUH,
cofieprKaIuXx Jorapudmbl

70 Jlorapudmuyeckas pyHKIuS, €€
CBOIiCcTBa U rpaduK

71 Jlorapudmuueckas pyHkius, e€
CBOIiCTBa U TpaduK

7 Hcnons3oBanue rpaduka GyHKIUNA
JUIsl peLIeHUs] ypaBHEHUN

73 Hcnonb3oBanue rpadguka GyHKIUU
JUIsl peLIeHUs] ypaBHEHUN
Jlorapudmuyeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIIICHUS
Jorapu(pMUYECKUX ypaBHEHUN
Jlorapudmuyeckue ypaBHEHHUS.

75 OCHOBHbIE METOBI PELICHUS
Jorapu(pMUYECKUX ypaBHEHUH
Jlorapudmuyeckue ypaBHEHHS.

76 OCHOBHBIE METO/IbI pELICHUS

norapu(PMUYECKUX YpaBHEHUN




PaBHOCUIBHBIC Iepexoabl B pCUICHUU

" Jorapu(pMUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
Jorapu(pMUYECKUX ypaBHEHUN
KonTponbHas padora:

79 "Jlorapudmudeckast QyHKITHUSI.
Jlorapudmuyeckue ypaBHeHUs"

30 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOIO apryMeHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOIO apryMeHTa
TpuroHomerpudeckasi OKpy>KHOCTb,

84 OIpe/IeNIeHIE TPUTOHOMETPUIECKUAX
(GYHKLMI 9K CIIOBOr 0 apryMeHTa
Tpuronomerpuydeckasi OKpy>KHOCTb,

85 oIpe/elIeHN e TPUTOHOMETPUYECKUX
(byHKIMI YMCIIOBOTrO aprymeHTa

86 OCHOBHBIE TPUTOHOMETPHY ECKHE
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPHY ECKUE
(bopMmyibl

88 OCHOBHBIE TPUTOHOMETPHY ECKHE
bopmybI

89 OCHOBHBIE TPUTOHOMETPHY €CKHE
hopMyIIBI

90 ITpeoOpazoBanue
TPUTOHOMETPUIECKUX BBIPAKECHHH

01 [IpeobpazoBanue
TPUTOHOMETPUYECKUX BbIPAXKEHUN

92 [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPaXKCHUN

93 [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUN

94 Pemrenue TpuroHOMeTpUYECKHX

YpaBHEHHI




Pemenue TPUTOHOMCTPUICCKUX

95 .
ypaBHEHUI

96 Pemenue TpuroHoMeTpUYECKUX
YpPaBHEHHI

97 Pemienne TpUroHOMETpUYECKUX
YpaBHEHUI

98 Pemenue TpuroHomMeTprIECKUX
YpaBHEHHI

99 Pemenune TpUroHOMeTpUYECKUX
YpaBHEHUI

100 Pemenune TpUroHOMeTpUYECKUX

YpaBHEHUH

Konrtponehas pabota:
101 "TpUTOHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"

ITocnemoBaTebHOCTH, CIIOCOOKI
102 3aJaHUs II0CIEI0BATEILHOCTEN.
Mertoa MmaTeMaTUYeCKOW HHAYKIIUU

MOHOTOHHBIC U OTpPAaHUYCHHBIC
103 nocJieioBaTeabHOCTH. MicTOpHs
aHaian3a OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mIporpeccus

105 I'eomerpuueckas mporpeccust

beckoneuno yObIBaromas

106 reoMeTprIecKast Porpeccust
107 CyMMma OecKOHEYHO yOBIBaromIen
reOMETPUYECKOM IPOrpecCun
JIMHENHBIN U SKCIIOHEHIIHAJIbHBINA
108 pocT. Yucio e. Dopmyina CI0KHBIX
MIPOLIEHTOB
JIMHENHBIN U 3K CIIOHEHIIUAJIbHBIA
109 poct. Yncno e. DopMyiia CIOXKHBIX
MIPOLIEHTOB
Hcnons3oBaHue nporpeccuu Ajist
110 pELIEHHs peabHbIX 3a/1a4
MIPUKJIAHOTO XapaKTepa
111 KonrtponsHas pabora:
"IlocnenoBaTenbHOCTH U porpeccun”
112 HenpepeiBHbIe QyHKIMHM 1 UX

CBOMCTBA




Touka pa3pbiBa. ACUMIITOTHI

113 .
rpadukoB HyHKIHHA

114 CaoiicTBa pyHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa pyHKIHI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEpBAJIOB /ISl PEIICHHS
HEPaBEHCTB

117 MeTo MHTEpBAJIOB JJIsl PEIICHUS
HEPaBEHCTB

118 MeTo HHTEpBAJIOB JJIsl PEIICHUS
HEPaBEHCTB

119 [IpumeHeHue CBOICTB HENMPEPHIBHBIX
byHKUIMIA 171 perieHus 3aaad

120 IIpumeHeHue CBOMCTB HEMPEPBIBHBIX
GyHKIUN 17151 peteHust 3a1a4

121 [lepBas u BTOpasi NpoOU3BOJIHbIE
GyHKIIUN

199 Onpenenenne, reOMEeTpUIECKUI
CMBICIT TPOU3BOTHOM

123 Onpenenenue, PU3NIECKUN CMBICIT
MIPOU3BOTHOM

124 VYpaBHEHUE KacaTeNbHOM K rpaduky
byHKIIUH

195 YpaBHEHHE KacaTeIbHOU K Tpaduky
byHKIIUH

196 [TpousBoaHBIC DTIEMEHTAPHBIX
byHKIMH

127 [IpousBoaHbIE H7IEMEHTAPHBIX
GyHKIUN

128 [IpousBoaHast CyMMbl, TPOU3BEACHUS,
YaCTHOT'0 ¥ KOMITO3UITUU () YHKIIUNA

129 [IpousBoaHast CyMMbl, IPOU3BEACHUS,
YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIIHIA

130 [IpousBoaHast CyMMbl, TPOU3BEACHUS,
YaCTHOT'O ¥ KOMITO3UITUU () YHKIIUHA

131 KonrtponesHas padora: "[IponsBoanas"
[ToBTOpenue, 0000MICHKE,

132 CUCTEeMAaTH3alus 3HAHMI:

"VpaBHeHus"




133 [ToBTOpEeHue, 0000IICHHE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"
134 Htorosas KOHTpoJbHAs paboTa
135 Hrorosasi KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpEHUE, 0606HICH%€, 1
CHUCTEMATH3aIis 3HAHUI
BIIEE KOJIMYECTBO HACOB I1
OBbII] (0) CTBO HACOB I10 136 12

I[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHME

11 KIIACC
KosnuecTBo yacos
Ne
Tema ypoka KoHuTpojbHbIe
n/n Bcero
padoThI
[IpumeHenne npon3BOIHON K
1 WCCIIeNOBaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpumeHeHnne nponu3BOIHON K
2 MCCIIeIOBaHNIO (DYHKIIMNA Ha 1

MOHOTOHHOCTB U OKCTPEMYMBbI

IIpumeHeHrEe MPOU3BOAHOMN K
3 UCCIICIOBAaHUIO PYHKITUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne nponu3BOIHON K
4 HCCIJIEIOBAHNIO (PYHKLIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne npon3BOIHON K
5 uccaenoBannuio GyHKIUN Ha 1
MOHOTOHHOCTb U AKCTPEMYMBI

[IpumeHnenne Npou3BOAHOM K
6 HCCIICIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxneHre HanOONBIIIErO U
7 HaWMEHBIIIETO 3HAYECHUS 1
HENPEePhIBHOW (QYHKIIUU HA OTPE3Ke

Haxoxnenne HanOop1IIErO 1
8 HAaNMEHBIIIEr0 3HAYECHU 1
HENPEepBIBHON (YHKIIMH HAa OTPE3KE

Haxoxnenve HauOoNbILIETO U
9 HAaUMEHBIIErO 3HaYEHUS 1
HEMPEepbIBHOM (PYHKIIMK HA OTPE3KE

Haxoxnenne HanOobIIErO U
10 HauMEHbIIEro 3HAYECHUS 1
HENPEPBIBHON (DYHKIIMK Ha OTPE3KE

Haxoxnenne HanOoOIBIIETO U
11 HaWMEHBIIIETO 3HAYECHUS 1

HENpepbIBHON (YHKIIMH Ha OTpE3Ke




12

Haxoxnenue Hanbonpiero u
HAaUMEHbIIIEro 3HAYCHHUS
HEeNpepbIBHON (YHKIINH HAa OTPE3KE

13

[Ipumenenne npon3BOIHON A1
HAaX0)KJIEHUS HAWIY4YIlEero peieHus B
MPUKIJIATHBIX 3a/1a4axX

14

ITpumeHeHre TPOU3BOAHOM IS
HaXO0XKJIEHUSI HAWJIYYLIErO PEIECHUs B
MPUKIIAIHBIX 33a/1a49ax

15

[IpumeHnenne Mponu3BOAHOM ISt
OIpENIETICHNsI CKOPOCTU M YCKOPEHHUS
mporecca, 3aJaHHOTO (pOpMYIIOH nin
rpadukom

16

IIpumeHenre TPOU3BOAHOMN IS
OMpeIeNIEHUs] CKOPOCTU U YCKOPEHUSI
npoiecca, 3aJJaHHOro (hOpMyJIOH HIIn
rpagukom

17

Komnosumus pyHxiumii

18

Kommo3umus GpyHKIun

19

Komno3unus ¢yHxiumii

20

I'eoMmerpuyeckue oOpas3bl ypaBHEHUI
Ha KOOPAVNHATHOM MIIOCKOCTH

21

I'eomerpudeckue o0pa3bl ypaBHEHUI
Ha KOOPAMHATHOW IJIOCKOCTH

22

Kontponbsnas pabora: "Mccnenoanue
(GyHKIUI C TOMOIIBIO TPOU3BOJHON"

23

IlepBooOpa3Hasi, OCHOBHOE CBOHCTBO
11epBo00pa3HbIX

24

[TepBooOpa3HbIe 31eMEHTAPHBIX
¢dbynaknui. [TpaBuna HaX0XKICHUS
epBOOOPa3HBIX

25

[TepBooOpa3HbIe IIEMEHTAPHBIX
¢dbynaknui. [IpaBuna HaxoxaeHUS
1epBoo0pa3HbIX

26

WuTerpan. 'eoMmeTpuieckuii CMbICIT
WHTEerpaja

27

Brruncienue onpenenéHHoro
uHTerpana no ¢popmyie Herotona-
Jleitonuna




28

Brruucnenue onpenenéHtoro
uHTerpaia mno ¢popmyne HetoToHa-
JleitOHua

29

[Ipumenenue unTerpana s
HaXO0XKACHUS HJ'IOHIB.)ICf/i IINIOCKHUX

duryp

30

[Ipumenenue nHTErpaia s
HaXO0XXIEeHUA 00HEMOB
TEOMETPUYECKUX TEIl

31

[Ipumepsl pemennit
muddepeHInanbHbIX YpaBHEHHUH

32

IIpumepsl penieHni
muddepeHmanbHbIX ypaBHEHUH

33

Marematudyeckoe MOIEIMPOBaHNE
pEaJIbHBIX MPOLIECCOB C IOMOIIIbIO
I depeHuanbHbIX YpaBHEHUN

34

Kontponehas padora:
"[TepBooOpasnas u uHTErpan"

35

Tpuronomerpuueckue QyHKIUHU, UX
cBoMcTBa U rpaduKu

36

Tpuronomerpuueckue GyHKIMH, UX
CBOMCTBa U rpaduKu

37

Tpuronomerpuueckue QyHKIUHU, UX
cBolicTBa U rpaduKu

38

Tpuronomerpuueckue GpyHKIMH, UX
CBOMCTBA U TpauKH

39

Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBa U rpaduKu

40

OT1060p KOpHEH TPUTOHOMETPUUYECKUX
ypaBHEHHH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU

41

OT6Op KOpHEW TPUTOHOMETPUIECKUX
YPaBHEHUI C ITOMOILIBIO
TPUTOHOMETPUICCKONU OKPYKHOCTHU

42

OT60p KOpHEH TPUTOHOMETPUUYECKUX
YpaBHEHHUN C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43

OTOOp KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUM C ITOMOIIBIO
TPUTOHOMETPUICCKON OKPYKHOCTH




Pemenue TPUTOHOMETPUYCCKUX

44
HEpPaBEHCTB

45 Penrenne TpuroHoMeTpUYECKUX
HEpaBEHCTB

46 Pemienne TpUroHOMETpPUYECKUX
HEpaBEHCTB

47 Penrenmne TpuroHOMeTpUYECKUX
HEpaBEHCTB
Kontponbnas padora: "I'paduxu

48 TPUTOHOMETPUUYECKUX (PYHKITHH.
Tpuronomerpuyeckrne HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/Ibl PELICHUs
II0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PELICHUS
MOKA3aTEeIbHBIX HEPABCHCTB

59 OCHOBHBIE METO/IbI PELICHHUS
MIOKa3aTeNbHbIX HEPABCHCTB

53 OCHOBHBIE METOJIbI PELICHUS
norapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELICHHUS
norapupMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOJIbI PELICHUS
norapupMUIECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/Ibl PELICHUS
MPpaLMOHAIILHBIX HEPABEHCTB

58 OCHOBHBIE METO/Ibl PELICHUS
UppalMOHaJIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PELICHUS
MpPpaLMOHAIILHBIX HEPAaBEHCTB

50 OCHOBHBIE METO/IbI PELICHHUS
UppaLMOHAIILHBIX HEPAaBEHCTB

61 I'paduueckre MeToabl penieHus
MppaLMOHAIILHBIX YPaBHEHUH

62 I'padmaeckue METOABI peLICHUS

HMppALMOHAJIbHBIX YPAaBHEHU I




63

I'padmueckue MeTOABI pelIeHUS
MOKa3aTeNbHBIX ypaBHEHH

64

I'paduueckue MmeTobI pemeHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'paduueckue MeToIbI pereHus
Jorapu(PMUYECKIX YpaBHEHUN

66

I'paduueckue MmeTombl pemeHus
norapuMUIECKUX HEPABEHCTB

67

I'padmaeckue METOABI pelICHUS
Jorapu(MUIECKIX HEPaBEHCTB

68

I'padmaeckue MeTOABI pelICHUS
MOKA3aTEeNBHBIX U JIOTapH (PMUIECKIX
YPaBHEHUI

69

I'padmueckue MeTOABI peLIeHUs
MOKa3aTEeNbHBIX U JIOrapu(PMUIECKUX
ypaBHEHUM

70

I'padmueckue MeToabI pelIeHNs
[IOKa3aTeJIbHBIX U JIOrapu(pMUUECKUX
HEPABEHCTB

71

I'padmuueckue MeToIbI pereHUs
MOKA3aTEeIbHBIX U JIOTAPHPMHUUECKIX
HEpaBEHCTB

72

KonTtponbshas pabora:
"NppauroHanbHble, TOKa3aTEIbHbIE U
norapumMudeckre HepaBeHcTBa"

73

KomMmiekcHbie uncia.
AnreOpandeckas u
TPUTOHOMETPUUYECKasi POPMBI 3aIHCH
KOMILIEKCHOTI'O YK CJIa

74

KomrmiekcHbie unca.
Anre0panyeckas u
TPUTOHOMETpPUUYECKasi POPMBI 3aIMHCH
KOMILJIEKCHOI'O YK CJIa

75

ApudmeTrueckue oneparmu ¢
KOMIUIEKCHBIMU YHUCTIAMH

76

ApudmeTnueckue oneparuu ¢
KOMIIJICKCHBIMH YHCJIaMU

77

N300pakeHre KOMIUIEKCHBIX YHCel Ha
KOOPJIMHATHOM MIIOCKOCTH

78

N3o0pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOp}II/IHaTHOﬁ IINIOCKOCTHU




®opmysa Myaspa. Kopau n-oi

[ CTEIEeHU U3 KOMIIJIEKCHOT'O YHclia

80 ®opmyna Myaspa. Kopau n-oii
CTEIEeHU U3 KOMIIJIEKCHOI'O YHclia
[IpuMmeHeHne KOMIUIEKCHBIX YK Cell

81 JUTSL pereHus: GU3NIECKUX U
FeOMETPUYECKUX 3a]1a4

82 KonTtponbsnas pabora: "KommiekcHbie
yucna"

83 HartypanbsHble u 1ensie yncia

84 HartypanbHble u 1enbie yncia

85 [IpumeHeHne NpU3HaKOB JETUMOCTH
LEJbIX YHCe

86 [IpumeHeHne npu3HAKOB JIETUMOCTH
LIEJIBIX YUCEN

87 [IpumeHeHue NpU3HaKOB JETUMOCTH
nensix yncen: HO u HOK

38 [IpumeHeHne mpu3HAKOB JIETMMOCTH
uenbix yucen: HO u HOK

89 [IpumeHeHne TPU3HAKOB J1ETMMOCTH
LENBIX YUCEN: OCTATKH MO0 MOAYJIIIO

90 [IpumeHeHne TpU3HAKOB JIETMMOCTH
LENIBIX YUCEeN: OCTaTKU MO0 MOAYJIIO
[IpumeHeHne npu3HAKOB JIETUMOCTH

91 LEBIX YKcel: anroput™ EBkimaa nis
pelIeHus 3a/1a4 B LIEJbIX YUCTIaxX

92 KonTponwsnas padora: "Teopus menbix
yucen"
CucreMa u COBOKYITHOCTh YPaBHEHU.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBbI-
CIIEACTBUS
CucremMa 1 COBOKYIIHOCTb YPaBHEHHM.

94 PaBHOCHITEHBIE CHCTEMBI U CHCTEMBI-
CIIEACTBUS
OCHOBHBIE METO/IBI PEIICHUS CHCTEM

95 Y COBOKYITHOCTEH palliOHAIbHBIX
ypaBHEHUM
OCHOBHBIC METO/IbI PEIICHHS CHCTEM

96 U COBOKYITHOCTEH MpparroHaIbHbIX

YpaBHEHHI




97

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM
Y COBOKYITHOCTEH MOKA3aTEJIbHbBIX
ypaBHEHUM

98

OCHOBHBIE METO/IBI PEUIEHUS CUCTEM
U COBOKYITHOCTEHN MOKa3aTeIbHbIX
YpaBHEHHI

99

OcHOBHBIE METO/IbI PEIICHUS CUCTEM
Y COBOKYITHOCTEH JIOTapr(pMIUeCKIX
ypaBHEHUM

100

OCHOBHBIE METO/BI PELIEHUS] CUCTEM
Y COBOKYITHOCTEH JIOrapru(pMUYIECKIX
YPaBHEHUI

101

[IpumeHeHue cUCcTeM K PEIICHUIO
MaTeMaTUYEeCKUX 3a/1a4 U 3a7a4 U3
pa3IMyHBIX o0acTel HAyKH U
peasibHOM KU3HU, HHTEPIpETaALUs
MOJYYEHHBIX PE3yJIbTaTOB

102

[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyHBIX 00acTel HayKH U
peasibHOM KU3HU, UHTEepIpETaLus
MOJTyYEHHBIX PE3yIbTaTOB

103

IIpuMeHeHNE HEPAaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 1 3a/1a4 U3
pa3IMyHBIX 00acTel HayKH U
peasibHOM KU3HU, HHTepIpeTalus
MOJTy4YEHHBIX Pe3yIbTaTOB

104

KonTtponbsHas padota: "Cucremsl
paloHaIbHbIX, UPPALMOHATBHBIX
[IOKa3aTeJIbHBIX U JIOrapu(pMUUECKUX
ypaBHeHH"

105

PanmonanbHble ypaBHEHUS C
napaMeTpaMu

106

PanmonanbHbpIe HEpAaBEHCTBA C
rnapamMeTpamMmu

107

PanmonanbHbIe CHCTEMBI C
napaMeTpamu

108

WppannoHansHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpamMu

109

HppanuoHalibHbIE CUCTEMBI C
rnapamMeTpamu




110

ITokazaTennpHbIC YPaBHCHUA,
HCPaBCHCTBA C IIapaMETpaMu

111

Tloka3arenbHbIE CUCTEMBI C
rnapamMeTpaMu

112

Jlorapudmuyeckrue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapudmudeckne cucTeMbl ¢
napamMeTpaMu

114

Tpuronomerpuyeckue ypaBHEHUs ¢
rapaMeTpaMu

115

TpuroHomerpuueckre HepaBeHCTBA C
napameTpamu

116

TpuronomeTpruvecKkue CucTEMBbI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIEJIEN peaibHbIX
CUTYallMi C TOMOLIbI YPAaBHEHUM C
rapaMeTpaMu

118

ITocTpoeHue u ucciienoBaHue
MaTeMaTUYECKUX MOJICJICH pealibHbIX
CUTYaIU{ C MOMOIIBIO CUCTEM
YPaBHEHHUI C mapaMeTpaMu

119

[TocTtpoenue u uccienoBanue
MaTEMATUYCCKUX MOZ[CJIeﬁ PCaJIbHBIX
CI/ITyaHI/Iﬁ C MIOMOIIBO CUCTEM
ypaBHeHI/Iﬁ C napaMeTpaMu

120

Kontponbshas pabota: "3agaun ¢
napamerpamu"

121

[ToBTOpenue, 0600mIeHNHE,
cHUcTEMAaTH3alusg 3HAaHUM:
"YpaBHeHusa"

122

[ToBTOpEHUE, 0000IICHHE,
CHUCTEMAaTH3aIIUs 3HAHUM:
"YpaBHenus"

123

[ToBTOpenue, o6o6mICHNHE,
CHCTEMaTH3AIINs 3HAHHI
"VpaBHeHusa. Cucremsl ypaBHeHUN"

124

[ToBTOpEHUE, 0000IICHHE,
CHCTEeMaTH3allus 3HAHUH:
"HepaBenctpa"




[ToBTOpEHUE, 0000IICHHE,

125 CHUCTEMATU3ALMs 3HAHUMN: 1
"HepaBenctna"
[ToBTOpenue, o6o06mICHNME,

126 CUCTEMAaTH3AIIHS 3HAHMIA: 1
"HepaBenctsa"
[ToBTOpEHUE, 0000IICHHE,

127 CHCTEMaTH3allHs 3HAHMI: 1
"[IponsBoanas u e€ npumeHeHue"
[ToBTOpenue, o6o6MIIeHME,

128 CHCTEMAaTH3allHs 3HAHMI: 1
"[IponsBoaHas u €€ npuMeHeHue"
[ToBTOpEHue, 0600IICHNHE,

129 cHUCTeMaTH3aIis 3HAHMH: 1
"[IpousBoanHas u e€ npuMeHeHue"
[ToBTOpenue, 0600mIIeHNHE,

130 cucremaruzanus 3HaHuii: "MHTerpan n 1
ero npuMeHeHue"

131 [ToBTOpenue, 06001ICHME, 1
cucreMmaTu3anus 3HaHuu: "OyHkun"

132 [ToBTOpenue, o6o6mIeHNHE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

133 [ToBTOpEHUE, 0000IICHHE, 1
cuctemMaTu3anus 3Hanuit: "Oynxkuun"

TOroBasi KOHTPOJIbHAS padoTa
134 " P pad 1 1
TOroBast KOHTPOJIbHAs padoTa

135 n § 1 1
[ToBTOpenue, o6o0IIeHNE

136 ’ o 1
CHCTEMAaTH3aIus 3HAHAHN

OBHIEE KOJIMYECTBO YHACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET



