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INOACHUTEJIBHAA 3AIINCKA

YueOHbIl Kypc «Anredpa W Hadajla MAaTEeMaTHYECKOTO aHalIn3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEro oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOHN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAIbHYIO 0a3y /Il U3yUEHUS BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroil CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHUE 00YYarOIINXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHOro y4yeOHOro Kypca oOydarommecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (OpMYJIHpPYET CBOU
TOCTHKEHUS B MaTeMaTudeckoit popme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHaju3a 3aKJIaJbIBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHICHIIHIA
Pa3sBUTHSI SKOHOMHKH W OOIIECTBEHHOH XH3HH, MO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJB30BAaTh WX I JalbHEHUIIEro
o0pa3oBaHMs U B IOBCEIHEBHOI kM3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTUYECKOTO aHaIM3a Pa3sBUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 0OOCHOBHIBAaTh HCTHHHOCTb, JIOKA3bIBATh YTBEPKICHUS C TOMOIIBIO MHIYKITHH
U paccyXJaTh JeAYKTUBHO, MCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlHNI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENEH pPEalbHbIX CHTYallUd, MHTEPIPETAlMH MOJYyYSHHBIX
pelIeHui, 3HAKOMSITCSI C MPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIHHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  JesITeNbHOCTH, Tpedyromeit
IPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHMS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajdaM MaTeMaTHUYECKOIO aHajlu3a JIEKHUT
NeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueOHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JHUHUM: «YUucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro ananusa», «MHoxkecTBa u
Joruka». Bce oCHOBHBIE COZlep KaTeIbHO-METOJUUECKUE TMHUN U3Y4al0TCs Ha IPOTSHXKEHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpeliHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS IPYT Apyra u
MIOCTETICHHO HACHIIAsiCh HOBBHIMA TE€MaMH W pas3aenamu. [laHHBIA y4eOHBIH Kypc SIBISIETCS
MHTETPaTUBHBIM, IOCKOJBbKY OObEIUHSET B ceOe collep)KaHHWE HECKOJIbKMX MaTeMaTHYeCKHUX
JUCLHUIUIMH, TAaKUX Kak ainredpa, TPMrOHOMETPHsI, MaTeMaTHUECKUIl aHAIN3, TEOPUsS MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJEBalOT BCE Ooee
OIMPOKUM  MaTeMaTH4YeCKHUM amnmaparoM, Yy HHUX IIOCIE€I0BaTeNbHO (QopMHUpyeTcs U
COBEpUICHCTBYETCSl YMEHHE CTPOUTh MaTeMaTHYECKYIO MOJIENb peaJbHONW CUTyalluH, IPUMEHSITh
3HaHUS, TOJY4YEeHHbIE IpPH M3YYEHUH Yy4yeOHOro Kypca, Ul pEIIeHUs CaMOCTOSTEIbHO
chopMyIHPOBAHHONW MaTeMaTHUECKON 3aj]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenbHo-MeToAUYECKas TMHUA «Yucna u BIYUCIEHUs» 3aBepIiiaeT GopMUPOBAHKE
HABBIKOB HCITOJIb30BAHUA JIEUCTBUTENbHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeaHero odiero oopasoBanus 0ocodoe BHUMaHUE YAENseTCs
(OpMHPOBAHNIO HABBIKOB pPAllMOHAIBHBIX BBIUMCIEHUH, BKIIOYAONMX B ce0sl MCHOJIb30BaHUE
pa3NMMYHBIX (QOpPM 3amucCH YHUCla, yYMEHHE JeaTh TNPHUKUAKY, BBITOJIHATH MPUOIMKEHHBIC
BBIYUCIICHHSI, OIEHUBATh YMCIIOBBIE BHIPAKEHUS, pPadOTaTh C MATEMAaTHYECKUMHU KOHCTAHTaMH.



3HaKoOMbIe 00YYaIOLIMMCS MHOXKECTBA HATypalIbHBIX, LENbIX, PAIIMOHANBHBIX U ICHCTBUTEIBHBIX
YHUCENl JAOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCEI. B KaXkaZOM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CelM(UUYECKHe 3a1a4l U OIepalu: JeJeHUE Halelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIETBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UPpaMOHATIBHBIX YUCEN, apH(METHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTEIICHM Ha MHOXECTBE KOMIUIEKCHBIX 4MCeEll. biiaromapst mocienoBaTeabHOMY PacUIMPEHUIO
Kpyra HCIIOJIb3yEMbIX YUCEN M 3HAKOMCTBY C BO3MOXHOCTSMH UX IPUMEHEHHUS U1 PELICHUS
pa3IMYHBIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O €INHCTBE MATEMAaTUKU KaK HAyKd U e€ pOoJIH B
MOCTPOCHUH MOJIENIEH peabHOTO MUPA, ITUPOKO UCTIONB3YIOTCS 0000IEHIE U KOHKPETH3AIIHSL.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» peallu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasziene IIporpammsl
NPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aqad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM  METOJAMM PpEUICHUS pPALMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3ajad,
colepkamux napaMmerpsl. llomydeHHbIE yMEHHA HIMPOKO MCIIONB3YIOTCA IPU HCCICIOBAaHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Takke (GOpPMHUPOBAHME YMEHHUH BBIIOJHATH pacuéThl MO Qopmynam, Mpeodpa3zoBaHUsA
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAK)KE BBIPAXKCHMI,
colepKammx creneHn u Jorapudmel. braromapst u3yueHmro anreOpandeckoro Marepuala
IPOUCXOJAUT JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PACCyKAEHUH, pabOThl ¢ CHMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTtenpHo-MeToAnYeCcKast TUHUSA «DYHKUHMU U TpaQUKH» TECHO MEperuieTaeTcs ¢
JPYTUMU JUHUSAMHU Y4€0HOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 33/1a€T M1OCIIE10BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEneHHOH, TOKa3aTeNbHOW, JiorapudmMuveckol u
TPUTOHOMETPUUECKUX (QYHKIUH, NX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE QYHKIUH AJIs pelIeHUs
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U peallbHON )KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHHIO YMEHHUS BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEX/y pa3IMuYHbIMU BEIMUNHAMU,
UCCJIEIOBATh IOJIyY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTesbHOI
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUM U HABBIKOB, O3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMe: aHAIUTHYECKOH, rpadudeckoit u cioBecHoil. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEeHHI0 U
KOHKPETHU3aL1UH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHyecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 3a/1a4, JOCTYITHBIX 00yJaroIuMCsl, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH T'paUKH CIOXKHBIX (DYHKIHUH, ompeaensTh UX
HauOOJbIINE U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs IporeccoB. JlaHHas conepKaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MO>KHOCTH ITOCTPOECHHSI MATEMATUUECKUX MOJIEIIEN PEANIbHBIX CUTYallHil, TO3BOJIAET HAXOAUTh
HaWIy4llle€ pPELIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHalIHM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBILIUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJICHUS] 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKU KaK HayKH, U 00 HX
aBTOpax.



CopnepxaTenpHO-MeTOANYECKasT JHHUA «MHOXECTBAa M JIOTMKa» BKIIOYaeT B ce0s
9JIEMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YecKoW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliaraioT Haubolee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feiibl MaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSA3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH U UCIIOJIB30BATh €0 JIJIsl BEIPAXKEHUS CBOMX MBICIIEH. J[pyriuM BaxkHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CleAyeT IpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
000CHOBAaHHUH U CIIEZJOBAHUE ONPEAECIEHHBIM ITpaBUIaM IOCTPOEHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOl JIOTMKU CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBILIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHX IPaBHII,
(dbopMHpyeT HABBIKM KPUTUIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anrebpa u Hayasia MaTeMaTHYECKOTO aHATIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOr0 MOJETUPOBaHUs, KOTOpbIE MPHU3BaHBl CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIEIeH peabHBbIX CUTYallMi, UCCIEAOBAHUS 3TUX MOJEINEH ¢ MOMOIIBIO
ammapara ajareOpsl U MaTeMaTH4YecKOro aHan3a, WHTEPHPETAIlMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHbl B KaXAbIM U3 pa3lesioB IPOrpaMMbl, MOCKOJIbKY BECh MarepHuall
yu4eOHOro Kypca IIMPOKO HCIOJNB3YeTCs JUIsl pElIeHUs NpUKIagHbIX 3aaad. [Ipu pemenuun
peallbHBIX MPAKTUYECKUX 3a/1a4 00yyaronuecs pa3BUBalOT HAOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobiieMy. JledarenbHOoCTh 1O (OPMHUPOBAHMIO HABBIKOB PELIEHUS MPUKIAJHBIX 3a1ad
OpraHM3yeTcss B IIpollecce H3YYeHHMs BCeX TeM Yy4yeOHOro Kypca «Anredpa W Hayana
MaTeMaTHUYECKOTO aHAIIu3a.

Ha uzyuenue yueOHoro Kypca «Anredpa u Hadyajga MaTeMaTHUYECKOT0 aHAJIM3a» OTBOJIUTCS
272 yaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuouieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA U €0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3allACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABJICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema
be3y. MHorouniens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKALIUX CTENIEHH U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOIbI pEHICHUS JIOrapu(MUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucrem NHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro reoMETPUYECKHUN CMBICI W CBOWCTBA, BBIUYMCIIECHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONPEAETUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyalluH C MOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JIacTel HAYKU U peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3aumHo oOpatnble ¢QyHknuu. Kommosunus
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (yHKIMHA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. UETHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM U IENBIM IOKazareneMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. ToUYKHM pa3pbiBa. ACUMOTOTHI TpauKOB (PYHKITHIA.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy GpyHKIHUH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCTICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa m1s pemeHus 3a1a4 B IETbIX YUCIIAX.

KommekcHpie uwncna. Anrebpandeckas W TPUTOHOMETpHYEcKass (OpMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl JJs pelieHus (GU3HYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHHUH C MOMOILIBI TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeIbHBIX U JIOTapU(YMUIECKUX YPaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpaduKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U OKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne wWHTErpana Uil HAXOXACHUS IUIOMAAeH IUIOCKUX ¢uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIECHAa POCCHUHCKOro OOIIECTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESATENbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTUBHOCTD ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBFHOM AEeSITENFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100abHOTO XapaKTepa IKOJIOTUYECKUX MpoOieM, OpUEHTAIIHSI HAa TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUSA MHUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJIAITH U XapaKTEPU30BATHb CYIECTBEHHBbIC MNPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAHUTCIBHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUHU JJISI  BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTryMEHTAIMIO, TMPUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HanOOJIee MOIXOANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMYyIHPOBATH 0OOOIICHHS M BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JIsI OTBETa Ha BONPOC U JAJIS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYpUPOBaTh HH()OPMALIUIO, TIPEJICTABIATH €€ B Pa3IHMYHBIX (hOpMax, HIUTIOCTPHUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIIOBHUSMHU M IEISIMH
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbI, MPOOJIEMBI,
pelraeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJCHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pa3jiMude U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, AJTOPUTM peIleHHs 3a/laud, BbIOMpaATh CIOCOO peleHHus ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU [103HABATEJIbHON pe(IEKCUN KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JAESITEIbHOCTH, HAaxOJIUTh OIIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHnu ydeOHBIX 3a3Jay, MPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM DPabOTHI, paclpeleniarTb BUIbl paboT, TOTrOBapHBaThbCs, 00CYXKAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaja B OOLIMI MPOXYKT MO KPHUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOydenuss B 10 kJj1acce OOyJarOIUiiCS TONYYHT CIEAYIOIMIUE TMPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHAIILHBIM I10Ka3aTeleM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apIryMEHTAa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIBHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEeHHe MHOTOWIEHa Ha MHOTOUWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera uis pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYallUH C MOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /ISl TpeoOpa30oBaHUsl BEIPAXKEHUH;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpPABHEHHE, IPUMEHATh
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapara ajareopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPHUPOBATH MOHATUSAMHU: OOJIACTH OMpPEICNCHHsI M MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HANMEHbIIee 3HaYCHNE (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpHs N-0Mi CTeneH! Kak (pyHKIUN 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKA3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBOMCTBA U IpaduKu, UCIIOJIb30BaTh UX IpaUKHU JJIs peIeHUs] ypaBHEHMUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIMH A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX Y4eOHbIX MPEIMETOB U peallbHOM *KU3HH, BbIpaxarh (opMysiamu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eCcKOHEeUHO yOBIBaIOIIasi FeOMETPHYECKasi MPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIUANbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIPaHHMUYEHHBIE TIOCIIEJ0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpPHPOBATH MOHATHEM: (YHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOT'O U KOMIIO3HUIIMU JIBYX (DYHKIIHH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aNIapat Ul ONMCAHUS PEaIbHBIX TPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE M IEJ0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3JIMYHBIX NTO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETUUECKHUE ONIEPALUU C HUMH U M300paXkaTh HAa KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH IMOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHMEHSTh
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHS] CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJAEp KAILIUE MOLYJIN U ITapaMeTpBb;

MPUMEHSTH I'paUuecKue METO/IbI JUIs pEIICHNs] ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIEN0BATh TOCTPOEHHBIE MOJEIHN
C MCIMOJIb30BAaHUEM allllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO JUIA HCCleNOBaHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IJIs OINPEAeNCHUs CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMAJH IIOCKUX (GUTYP U 0OBEMBI TEJ C MTOMOIIBIO0 HHTETPAJIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHUECKOTO aHAIIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
M P http://school-
HOTOWIEHBI. PanilnoHanbHble ypaBHEHUS U .
1 . P 24 1 collection.edu.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
3 www.yaklass.ru
YpaBHEHU
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
M P http://school-
HOTOWIEHbI. PaninoHanbHble ypaBHEHUS U .
2 . yp 24 1 collection.edu.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
. www.yaklass.ru
ypaBHEHUH
o o C o http://school-
Kkiuu 1 rpaduxu. CreneHHas KIS C -
3 i P i 12 1 collection.edu.ru/
LEIBIM MOKa3aTeIeM
www.yaklass.ru
4 ApudmeTnieckuit KopeHb N-0ii CTENICHH. 15 1 http://school-
WppatnmoHaibHble ypaBHEHUSI collection.edu.ru/
5 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 http://school-
YpaBHEHHSI collection.edu.ru/
Jlorapudmuueckas pyHKuIMS.
6 puc Py 18 1 www.yaklass.ru
Jlorapudmudeckue ypaBHEHUS
TpuronomeTpuueckue BIpaXKEHUS U
7 p ™ P 22 1 www.yaklass.ru
ypaBHEHHUS
[TocrmenoBaTeIbHOCTH U MPOTPECCHH 10 1 www.yaklass.ru
HenpepeoiBable pynkiuu. [IponszBoanas 20 1 www.yaklass.ru
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http://www.yaklass.ru/

11 KJIACC

3HaHUHU

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 HCCHeﬂOBaHEIe GYHKIUH C TOMOIIBIO 29 1 www.vaklass.ru
MIPOU3BOTHOM
http://school-
2 [TepBOOOpa3Has u UHTErpaj 12 1 collection.edu.ru/
www.yaklass.ru
I'paduxu TpuroHoMeTprYecKiX QyHKIUN hitp://sehool-
3 P P P JHICHHH. 14 1 collection.edu.ru/
Tpuronomerpuveckrne HepaBeHCTBA
www.yaklass.ru
4 HppanuonansHble, TOKa3aTeIbHbIE U 24 1 http://school-
norapu(MUUECKHe HEPaBEHCTBA collection.edu.ru/
http://school-

5 KommiekcHbie unucna 10 1 -
collection.edu.ru/
http://school-

6 H 10 1 .

aTypaJbHBIE U TENTbIe YHCia collection.edu.ru/
C
UCTEMBI PAIIMOHAIBHBIX, UPPAITUOHATBHBIX htto://school-

7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1 | .

. collection.edu.ru/
ypaBHEHHH
http://school-

8 3 16 1 ;

VI € HapaeTpanit collection.edu.ru/

9 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS 16 ) http://school-

collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie padoTsl

[[MHOk€ecTBO, ONepaly HaJl MHOYKECTBAMHU U UX

1 . 1
CBOICTBA

2 Juarpammsbl Diinepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a7a4
Panmonansublie yncia. OObIKHOBEHHBIE U

4 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCYHBIS 1
MIEPUOINYECKHE IpOoOH
Panmonaneubie yncna. OOBIKHOBEHHBIE U

5 JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEYHBIE 1
MepUOANYECKHe Jpoou

5 [Ipumenenue apobeii U NPOIEHTOB I PEIICHUs 1
MPUKJIAJHBIX 3a/1a4

7 [Ipumenenue apodeii U NPOIEHTOB I PEeIICHUs 1
MPUKIIATHBIX 3a/1a4

3 JelictBuTensHble yncaa. PanimoHanbHble U 1
HppalMOHAIIbHBIE YKCIIa

9 ApudmeTrrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
YUCITaMHU

10 Moaynb IeMCTBUTENBHOTO YUCTIA U €r0 CBOMCTBA 1
[TpuGnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

11 OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3YyJIbTaTa 1

BBIYUCIEHUHN




OCHOBHBIE METO/BI PELIECHUS LIENBIX U IPOOHO-

12 palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB

14 OCHOBHBIE METO/bI PELLIEHUS LIEbIX U IPOOHO-
palMOHAIbHBIX YPABHECHUM U HEPABCHCTB
MHorowieHsl OT OAHON NepeMeHHOU. [lenenue

15 MHOI'O4JIEHAa Ha MHOTOYJIEH € OCTaTKOM. Teopema
bezy

16 MHoOro4seHs! ¢ elbMA KO3 QHUIHeHTaMu.
Teopema Buera

17 Pemenue cucrem JINHENHBIX ypaBHEHUI

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUI
Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTpuLbl 2X2, €ro reOMeTpUIECKUi
CMBICJ U CBOMCTBA; BBIYUCIIEHUE €TI0 3HAYCHMUSI

20 Onpenenurens MaTpuupl 2X2, €ro reOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYCHHUSI

21 [Ipumenenue onpeaenuTens Jisl pelieHns CUCTEMBI
JIMHEUHBIX YPaBHEHUN

29 Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPABHEHUHN

93 Pemenne npukiaaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

24 KonTponbhas pabota: "PannoHnanbHble ypaBHEHUS
n HepaBeHcTBa. CHUCTEMBI TMHEWHBIX ypaBHEHUN"

o5 dyHK1UA, crtocoObl 3ananus GyHkuu. Bzanmao

oOpatHbie GpyHKIMK. KoMmosumus ¢yHKIniA




I'paduk Gyakumuu. dnemMeHTapHbIC TPe0Opa3OBaHUS

26 .
rpadukoB QyHKIHI
OO6nacTp ornpeeneHuss © MHOKECTBO 3HAUCHHI

27 ¢bynkuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK
MOCTOSIHCTBA

28 Uérabie n Heu€THbIe PyHKIMU. [leprnonnueckue
¢bynkuuu. [IpoMexxyTKd MOHOTOHHOCTH (YHKLIUU

29 MaxkcumyMmbl 1 MUHUMYMBI (yHKIMU. Hanbonbiee
Y HauMeHbIllee 3HaueHne (PyHKIMU Ha IPOMEXYTKE

30 JluneliHas, KBaIpaTU4Has U TPOOHO-TUHEHHAS
byHKIIUN

31 DneMeHTapHOE UCCieI0BaHUE U IOCTPOEHUE
rpadukoB 3TuX GyHKUIUN

39 DeMeHTapHOe UCCIIEIOBaHUE U TIOCTPOCHUE
rpaduKoB 3TUX HYHKLIUH

33 CreneHs ¢ 11ey16IM okasareinem. buaom Herotona

34 CreneHns ¢ nenbM nokasareneM. bunom Hetotona

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIbIM
nokazaresnem. E€ cBolicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas ¢pynkius. Eé
cBoiicTBa u rpauk"

37 Apudmernieckuil KOpeHb HaTypaJbHOU CTETIEHH U
€ro CBOMCTBA

38 ApudmeTnueckuil KOpeHb HaTypaIbHOU CTENIEHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUIA,

CoACpKaInX CTCIICHU U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,

40 COJIEpIKaIMX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIeprKallMX CTENEHU U KOPHU

42 HppannonansHbie ypaBHeHHs. OCHOBHBIE METOBI
pEILICHNs UPPALMOHAIILHBIX YPaBHEHUI

43 Wppanmonanshble ypaBHeHNUs. OCHOBHBIE METO/IbI
pELIeHNs UPPALMOHAIIBHBIX YPaBHEHUI

44 Wppanmonanbhble ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHNs UPPALMOHATIBHBIX YpaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI

46 PaBHOCHUIIbHBIE TIEpEXObI B PELICHUH
MppalMOHATIbHBIX YpaBHEHUI

47 PaBHOCUIIbHBIE TIEPEXObI B PELICHUH
MppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIIBHBIX ypaBHEHUI
CaoiicTBa ¥ rpa@uK KOpHS N-OM CTENIEHU KaK

49 GbyHKIMH 0OpaTHON CTENEeHU ¢ HATypaJTbHBIM
II0Ka3aTeseM
CaoiicTBa 1 rpa@uK KOpHS N-OM CTETEHU KaK

50 GbyHKIMH 0OOpaTHON CTETIEHH C HAaTYPaJTbHBIM
MoKazaresieM

51 KonrtponbHas pabdora: "CBoiicTBa U rpaguk KOpHS
N-oii crenenu. MppaunoHaibHble ypaBHEHHS"

52 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEM U €€

CBOMCTBA




CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTEIEM U €€

53 . 1
CBOMCTBa
54 CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTENEM U €€ 1
CBOMCTBA
55 [TokazatenpHas GyHKIM, €€ CBOWCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMU 115 pELICHUS 1
YpaBHEHUU
57 Hcnonb3oBanue rpaduka GyHKIMU 1J1s pELICHUs 1
YpaBHEHUU
58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI 1
peleHus MoKa3aTelbHbIX YpaBHEHHH
59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
peIeHHsI TOKa3aTeNbHBIX YpaBHEHHHA
60 IToka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/IbI 1
peIeHHsI TOKa3aTebHBIX YpaBHEHHHA
61 KonrtponsHas pabora: "[lokazaTenbHast QyHKIHS. 1
IlokazarenbHble ypaBHEHUS"
62 Jlorapudwm gucna. CoiicTa norapugpma 1
orapu¢m uucna. CoiicTBa jorapupma
63 JI C 1
orapu¢m uucna. CoiicTBa norapugpma
64 JI C 1
€CSITUYHBIE U HAaTypaJIbHBIE JTOTapuPMBI
65 1
66 JlecATUUHBIE U HATYypaJIbHbIE JTOTapH(PMbI 1
67 [TpeoOpa3oBaHue BRIpaKEHNUH, COACPIKAIINX 1
Jorapu@msl
68 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1

sorapudmbl




[IpeoOpazoBaHue BEIpAKEHH, COIEPIKALTUX

69
sorapudmpl

70 Jlorapudmuueckas GyHkuus, €€ CBOWCTBA U TpauK

71 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMU 115 pELICHUS
YpaBHEHUU

73 Hcnonb3oBanue rpaduka QyHKIUU A pelICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI
pelieHus JorapuMUIecKux ypaBHEHHHA

75 Jlorapudmuaeckue ypaBHeHUss. OCHOBHBIE METOIBI
penieHus JorapuMUIECKUX YpaBHCHHIMA

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METOBI
pelnieHus Jorapu(pMUIECKUX YPaBHCHHIMA

77 PaBHOCUIIBHBIE TTIEPEXOBI B PEUICHUH
norapuMUYECKUX ypaBHEHUI

78 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

79 KonTponbnas pabora: "Jlorapudmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YUCIOBOTO
apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIOBOT0
aprymMeHTa

82 ApKcUHYyC, apKKOCHHYC U apKTaHTE€HC YHCIOBOTO

aprymeHra




ApKcHHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO

83 1
aprymMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, OIIPEACTICHHUE
84 TPUTOHOMETPHUYECKUX (PYHKIUN YUCIOBOTO 1
apryMeHTa
Tpuronomerpuueckast OKpyXHOCTb, OTIPE/ICIICHHE
85 TPUTOHOMETPUYECKHUX (YHKIIHI YUCIOBOTO 1
apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH 1
94 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemiennie TpUroHOMETPUYECKUX ypaBHEHUI 1
100 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN 1
101 KonrtponsHas pabdora: "Tpuronomerpuyeckue 1

BBIPAKEHUS U TPUTOHOMETPUUECKHUE YpaBHEHUA"




ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus

102 [IOCJIEAOBATEIBHOCTENR. MeTo 1 MaTeMaTHIECKON 1
MHAYKIUH
MOHOTOHHBIE U OTPAaHUYECHHBIC

103 moclie0BaTebHOCTH. VicTopust aHanm3a 1
0ECKOHEYHO MaJIbIX

104 Apudmernaeckas mporpeccus 1

105 I'eomerpuueckas nmporpeccus 1

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast 1
nporpeccus

107 CymMa 6eckOHEeUHO yObIBaOLIEH reoMeTpuiecKoi 1
porpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
dopmyia CI0KHBIX POLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN pocT. Yuco e. 1
dopmyJia CIOKHBIX TPOLICHTOB

110 Vcnonb30BaHue NMPOrpeccuu i pelieHus 1
peanbHBIX 3a]1a4 MPUKIIAJHOTO XapakTepa

111 Kontponbnas pabdota: "[locinenoBarenbHOCTH U 1
nporpeccun”

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNITOTHI rpaduKoB HyHKIUN 1

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTpE3Ke 1

116 MeTtoa MHTEpBaJIOB ISl pEIIEHNS HEPABEHCTB 1

117 Metoa HHTEPBAJIOB TSl pEIICHUST HEPABEHCTB 1

118 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1




[TpumMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKIUHN JIIS

119 1
peleHus 3a1a49

120 [TpumMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKIUHN JIIS 1
pereHus 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIHMH 1

122 Onpe;[eneHHf, Te€OMETPUYECKUI CMBICTT 1
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICI IPOU3BOTHOM 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

125 VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH 1

126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 1

127 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 1

128 [Tpou3BomHas CyMMBI, TPOU3BECHHS, YACTHOTO 1
KOMITO3UIIUU (YHKITHH

129 [Tpon3BoiHas CyMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3UIIUHU (DYHKITHIA

130 [Tpon3BomHas CyMMBI, TPOU3BECHHS, YACTHOTO H 1
KOMITO3UIIUU (YHKITHH

131 Kontponbnas padota: "[IponsBognas” 1

132 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH: 1
"VpaBHeHus"

133 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN: 1
"®yHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 HroroBast koHTpobHAs paboTa

136 [ToBTOpeHME, 06001IeHNE, CUCTEeMaTH3allusl 3SHAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCClIeIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBAaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHenne npou3BOIHON K
UCCJIeIOBAaHMIO (YHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUs HEITPEPhIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0JK/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHON IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aJaHHOTO (OPMYIION UITH
rpagpukoM

17 Kommozunus ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3pl ypaBHEHUI Ha
KOOPAMHATHOM INIOCKOCTH

21 ['eomeTpuyeckue 06pa3bl ypaBHEHUH Ha
KOOPJMHATHOM MIIOCKOCTH

29 KonTtponsHas pabdora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia Hax0XKAEHUSA
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX

26 WNHurerpain. I'eoMeTprudecKnii CMbICI
UHTETpaia

97 Brruucnenue onpeenéHHOro HHTErpaia
o popmyne Herotona-Jleitouuma

28 Brruucnenue onpenenéHHoro HHTerpana
o popmyne Herotona-JlelioHuma

29 [IpuMmeneHnue uHTErpasia s

HAaXO0JKJICHUS TUIONIAIeH TIIIOCKUX (PUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
YpaBHEHUU
MartemaTtnueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOICcTBa U rpadUKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
cBOIcTBa U rpadUKu

39 Tpuronomerpuyeckue GyHKIIMH, UX
CBOICTBa U TpadUuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 J0rapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB
61 I'paduaeckue MeTOBI pemeHHs
UppaIMOHATFHBIX YPaBHEHUN
62 I'paduueckue MeTObI perIeHus
UppalMOHATIBHBIX YpaBHEHUN
63 I'paduaeckne MeTOBI pemeHHs
MTOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs
JOrapupMHUUECKUX ypaBHEHUI
66 ['padrueckue METO B! peIIeHUS
JOrapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUS

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHS
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanroHanbHble, NOKa3aTeIbHbBIE U
norapudmuueckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCE Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenexnu
13 KOMIUICKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u 1ensie yncna

85 [IpumeHeHre TPU3HAKOB JACTUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ m HOK

88 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
nensix yucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
ENBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHMCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HEJIBIX YHCEII: anropuT™ EBkinaa ais

PEIICHHMA 3a4a4 B IECJIbIX YHUCIaxX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPallMOHAIBHBIX
yYpaBHEHUHU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHUYeCKUX 3ajay U 3a7a4 u3




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTUYeCKMX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

Kontponbnas padota: "Cucremsr
palMoOHATEHBIX, UPPAIIMOHATBEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"
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106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI € TapaMeTpamMu

108

109

UppanmonanbHble ypaBHEHUS,
HEPABEHCTBA ¢ TapaMeTPaMHU

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

[TokazarenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu




111

[loka3arenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu
Jlorapu(pMuuecKre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJENEN peabHbIX
CUTYallUi C IOMOIIBIO YPABHEHUN C
napameTpamu

118

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJIENIEH peaTbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKNX MOJENIEN peanbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpasHenus"
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[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

[ToBTOpEHHE, 0000IICHHE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"
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[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npumMeHeHue"

130

[ToBTOpenwme, 0600MIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"




[ToBTOpeHnue, 06001ICHNE,

133 . N 1
cucTeMaTH3anus 3HaHuil: "OyHKIIH

134 Wrorosas KoHTpOJIbHAS paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpeHwMeE, 0606LueHI/UIe, 1
cUCTEeMaTH3alus 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10
- 136 10

[TPOT'PAMME










