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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHblil Kypc «Anredpa ¥ Hauana MaTeMaTHYECKOTO aHAN3ay SIBISIETCA OJHUM U3 Hanbolee
3HaYUMBIX B TpPOrpaMMe CpeJHero oOuiero oOpa3oBaHMs, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
obecreunBaeT WHCTPYMEHTAIbHYIO 0a3y Al M3ydeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIpYyroi CTOpOHBbI, (POPMUPYET JIOTUUYECKOE U aOCTPAKTHOE MBIIUIEHHE OOYy4aroUuIuXcs Ha YpOBHE,
HEOOXOJUMOM JIJIsi OCBOCHHsI MH(GOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M APYTUX
TUCIUILTUH. B pamkax maHHOTO y4eOHOro Kypca 00yJaronuecs OBlIaeBal0T yHUBEPCATHHBIM SI3bIKOM
COBPEMEHHOU HayKu, KOTopast pOopMyTUPYET CBOU AOCTHKEHUS B MaTeMaTH4eCKoi (opMme.

Y4eOHbIl Kypc aiareOpbl M Hadajdl MaTeMaTHUYeCKOTo aHajlu3a 3aKJaJblBa€T OCHOBY s
YCHEIIHOTO OBJIAJEHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTUH, MMOHMMAHUS OCHOBHBIX TEHACHLUN
pPa3BUTHUS SKOHOMHKHM U OOILLECTBEHHOW J>KM3HM, IO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
UGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO WCIONb30BaTh WX JUIS JallbHEHIIEero
o0pa3oBaHMs U B IOBCEIHEBHOH XM3HU. B TO ke Bpems oBianeHue aOCTPaKTHBIMU M JIOTUYECKHU
CTPOTMMH KOHCTPYKIMSIMH aireOpbl ¥ MaTeMaTUYeCKOrO aHalli3a pa3BHUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh UICTUHHOCTb, JI0Ka3bIBaTh YTBEPXKACHUS C MOMOILBIO MHAYKLIUU U
paccyXaaTh JAeIyKTHUBHO, HCIIOJNB30BaTh OOOOIIEHHME W KOHKpPETH3aluio, a0CTparupoBaHUE U
aHaJIOTHIo0, (OpPMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome wusywenuss ydeOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHallM3a»
oOyuJaroluecs Noay4yaroT HOBbII ONBIT PELICHUS MPUKIIAJAHbBIX 33]1a4, CAMOCTOSTEIbHOTO TOCTPOCHUS
MaTeMaTHYECKUX MOJIEJIeH pealbHbIX CUTYallui, MHTEPIPETALIMH OTYyUYEHHBIX PEIICHUN, 3HAKOMSITCS
C IpUMEpPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPO/JIE, HAYKE U UCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMAaTHUYECKUMHU OTKPBITHSIMU U UX aBTOPAMH.

YueOHblii Kypc 00JagaeT 3HAYMTENbHBIM BOCIHMTATENbHBIM IMOTEHIHUAIOM, KOTOPBIN
pealM3yeTcsi Kak uepe3 Y4eOHbIl Marepuas, CHocoOCTBYOUN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4Yepe3 Creunu(uKy y4yeOHOU AeATeNbHOCTH, TPeOYIOUeH MpOoI0KUTEIBHOMI
KOHIICHTPAIlUU BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTHU 3a MOJYYEHHBII
pe3ynbTar.

B ocHoBe mertonauku oO0yueHus anreOpe W HauyajdaM MaTeMaTHYeCKOro aHalu3a JIEeKUT
JeSITeTTbHOCTHBIN MTPUHIUT 00y4eHUsI.

B ctpykType yueOHOro kypca «Ajnredpa M Hadaja MaTEeMaTHUYECKOrO aHajIn3a» BbIIEJICHBI
CJICYIOIIHE CO/IePIKATENIbHO-METOAMYECKHIE INHUH: «UNCIa ¥ BRIYUCICHUY, « DyHKINH 1 TpaduKm»,
«YpaBHeHUsl U HepaBeHCTBa», «Havana mMaTemaTnueckoro aHanusa», «MHOXKeCTBa U JIOTHKa». Bce
OCHOBHBIE COAEP)KATEIbHO-METOMUECKUE JIMHIH U3YYal0TCsl Ha MIPOTSHKEHUH ABYX JIET 0Oy4YeHHUs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMs, €CTECTBEHHO OMOJHSS APYyr Opyra M TOCTEIEHHO
HACBIIASICh HOBBIMHU TEeMaMHU W paszjienamu. JlaHHBIA y4eOHBIM KypcC SIBISICTCS WHTETPATHBHBIM,
MOCKOJIBKY 00bequHSET B cebe cojepkaHhe HECKOJbKHUX MAaTeMAaTUYeCKUX AUCIMILUINH, TaKUX Kak
anredpa, TPUrOHOMETPHSI, MATEMAaTUUECKUI aHAJIU3, TEOPHUsI MHOYKECTB, MaTeEMaTHUECKas JIOTUKAa U
npyrue. [lo Mepe Toro kak oOydaromuecs OBJaAeBalOT BCE Oosiee MIMPOKHUM MaTeMaTUYECKUM
ammapaToM, y HHX TIIOCIIEAOBaTeNbHO (OPMHUPYETCSs M COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYI0 MOJIENb PEealbHOM CUTyallMM, MPUMEHSATh 3HAHUS, MOJYYEHHBIC NMPU H3YyUYECHUU
y4eOHOTO Kypca, Uil PEelICHHs CaMOCTOSITEIbHO CPOPMYIMPOBAHHOW MAaTeMaTHYECKOH 3amaud, a
3aTeM UHTEPIIPETUPOBATh CBON OTBET.

ConepxaTenbHO-MeTOANYECKast JTHHUSA «YWCna M BBIYMCICHUS» 3aBepuiaeT (HOpMHUPOBAHHE
HABBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAyaTO Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus. Ha ypoBHe cpeanero oOmiero oOpa3oBaHus 0c000€ BHUMAHHE YACTSACTCS
(GOpMHUPOBAHHIO HABHIKOB pPAIlMOHAJBHBIX BBIYMCICHHUM, BKIIOYAIONIMX B ce0s HCIOJIb30BAHHE
pa3auYHbIX (GOPM 3aIMCH YKCIIa, yMEHHE JIe1aTh IPUKHUIIKY, BBITIOIHITH TPUOTKEHHBIC BEIYUCIICHUS,
OLICHUBATh YHUCJIOBbIE BBIpAKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU KOHCTAaHTaMU. 3HAKOMBIE
00y4JarIuMCs MHOXECTBAa HATypajbHBIX, LENbIX, PALUOHAIBHBIX M JIEHCTBUTENIBHBIX YHCEN
JIOTIOJTHSIFOTCSI MHOXKECTBOM KOMIUJIEKCHBIX 4Mcesl. B KaXaoM U3 3THX MHOKECTB paccMaTpUBAIOTCS
CBOWCTBEHHBIE My crieliM(pUIecKre 3aa4y U ONEpalliy: JeJIeHHE HalleJI0, ONepUPOBAaHUE OCTATKaMH



Ha MHOXXECTBE IEJBbIX YHCEJ, OCOOble CBOWCTBA palMOHAJIBHBIX M HPpALMOHAIBHBIX YHUCE,
apumMeTHyecKrue Orepaluyu, a TaKKe H3BJICUEHUE KOPHS HATypajJbHOW CTENEHU Ha MHOMXKECTBE
KOMIUIEKCHBIX uncen. biarogaps mnocienoBaTeabHOMY PACIIMPEHUIO KpyTa HUCIOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMH HMX NPUMEHEHMs JJIsl PELIeHUs pPa3IMyHBIX 3a1ad (QopMHUpyeTCs
IIPEJICTAaBICHUE O €JUHCTBE MAaTEMATUKH KaK HAyKH M €€ poJIM B OCTPOCHUU MOJEIEN PEATBbHOrO
MUpa, HIUPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETHU3AIIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUH BCero 00yueHHs Ha ypOBHE
CpeIHero o01ero 00pa3oBaHusl, TOCKOJIbKY B KaXJ10M pazzeine [IporpaMMbl peayCMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3a1ady. B pesynprare oOyuarommuecss OBIAAEBAIOT PA3JIMYHBIMH METOJaMH
pelieHus  palloHalbHBIX,  HPpPAlMOHANBHBIX,  IMOKa3aTeNIbHbIX,  JIOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YPaBHEHHI, HEPABEHCTB U CUCTEM, a TAKXKE 3a]a4, COAEPIKALUX MapaMeTpBHl.
[TorydyeHHbIE yMEHHUS IIMPOKO WCIONB3YIOTCS TPU HCCIENOBAaHUM (QYHKIUI C MOMOILIBIO
NPOM3BOJHON, NpU pELICHUHM MPUKIAAHBIX 3aJad W 3aJjad Ha HaXOXKIACHHWE HauOONbIINX H
HAaUMEHBIIUX 3HaueHuM QyHkuuu. JlaHHas cojeprkaTelbHas JIMHUSA BKIIOYAeT B ceOs Takxke
¢dopMHpOBaHHE YMEHHUH BBINOJIHATH pacuéTsl Mo (opMynam, NnpeoOpa3oBaHMsS pPalMOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TAaKXKE BBIPAKEHU, COEpKAIMX CTENIEHU
u Jsorapudmel. braromaps wu3ydeHuro anreOpaudyeckoro marepuaga MPOUCXOAMT JajibHeiiiee
pPa3BUTHE ANTOPUTMUYECKOTO M AaOCTPAKTHOTO MBINUIEHHS] OO0ydaromuxcs, (pOpMHUPYIOTCS HaBbIKU
JIelyKTUBHBIX PACCyXkJIE€HUH, pabOThl ¢ CUMBOJIBHBIMU (pOpPMaMH, IPEICTABICHUS 3aKOHOMEPHOCTEH
U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEeHCTB. AnreOpa npenanaraer 3QPpeKTUBHbIE HHCTPYMEHTHI
JUISL PELIEHUS IPAKTUYECKMX M €CTECTBEHHO-HAyYHbIX 3a7ad, HarJIAJHO JAEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HayKH.

ConepxxatenbHo-MeToaudeckass JTUHUA «DyHKIMM W TpapuUKU» TECHO MEpersieTaeTcs: ¢
JPYTMMH JUHUSIMH y4eOHOro Kypca, IMOCKOJIbKY B KaKOM-TO CMBICIE 33JaéT MOCIEA0BaTEIbHOCTh
u3yuyeHuss ~ marepuana. M3ydyeHue  CTENEHHOW, IIOKa3aTenbHOH,  JorapuMUUEcKO  H
TPUTOHOMETPUUECKUX (DYHKLMH, UX CBONCTB W IpaHKOB, UCHOJIb30BaHUE (DYHKLIMN JUIS pelieHus
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB M PEeabHOM KU3HM TECHO CBA3aHO KaK C MaTeMaTHYECKUM
aQHAJIM30M, TaK M C pPEIIeHWEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oobllloe BHUMaHHUE yAEISETCS
(OpMHPOBAHUIO YMEHHUs BbIpaxaTb (OpMyJiaMH 3aBUCUMOCTH MEXAY PA3IUYHBIMHU BEITUUYHMHAMH,
UCCJIEIOBATh MOJy4YeHHbIE (PYHKIIUU, CTPOUTH UX Tpaduku. MaTepuasn 3Tol coiepKaTeaIbHOW JTMHUU
HalCJICH HAa PAa3sBUTUE YMEHUM W HABBIKOB, IIO3BOJISIOLNIMX BBIPAXKaThb 3aBUCHMOCTH MEXIY
BEIMYMHAMU B pa3IMyHON (opMe: aHATUTHUYECKOW, rpaduueckoil u cioBecHOW. Ero m3yuenue
CHOCOOCTBYET Ppa3BUTHIO QJITOPUTMUYECKOTO MBIIIJIEHHUS, CIOCOOHOCTH K OO0OOIIEHHIO H
KOHKPETH3alUH1, UCIIOJIb30BAHUIO AHAJIOTHM.

CopepxarenpHas nuHHA «Havanma maremarnyeckoro aHanusa» IO3BOJSET CYLIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTHMYeCKUX, TaK U MPUKIATHBIX 3a]ad, JOCTYIHBIX 0OydaroluMcs, TaK
KaKk y HHUX MOSBISETCS BO3MOXXHOCTb CTPOMTH TpaUKU CIOXKHBIX (YHKIMHA, ONpenenirTbh ux
HanOOJbIINE M HAWMEHBIINE 3HAYCHHS, BBIUYUCIATH IUTOMAAA (QUTYp U OOBEMBI TEN, HAXOIUTh
CKOPOCTH M yCKOpeHUs npoueccos. JlaHHas coneprkareabHast IMHUSA OTKPHIBAET HOBBIE BOBMOXKHOCTH
IIOCTPOEHUsI MATEMAaTHUYECKUX MOJEIECH pPEANbHBIX CUTYallMi, I103BOJIICT HAXOAWTHh HAWIy4Ilee
pEILIeHNE B IPUKIAIHBIX, B TOM YHACJIE COLMATIbHO-9KOHOMMUYECKHUX, 3a1a4axX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTU4eCcKOro aHaln3a CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (OPMaIbHO-TOTUYECKOTO H
KPEaTUBHOT'O MBIIIIEHUS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh NPOSBIECHUS 3aKOHOB MaTEMaTUKH
B HayKe, TEXHUKE U UCcKyccTBe. OOyuarolyecs y3HatoT O BbIJAIOLINXCS PE3YJIbTaTaX, MOJIyYEHHbIX B
XO/i€ Pa3BUTHS MaTEMaTHKHU KaK HAyKH, U 00 X aBTOPax.

CopepxaTenbHO-MeTOANYECKasl JIMHUSA «MHOECTBA U JIOTMKa» BKJIIOYAET B ce0sl 3JIEMEHTHI
TEOpPUU MHOXKECTB M MaTEMATUYECKOM JIOTMKU. TeOopeTMKO-MHOXKECTBEHHBIE IPEICTABICHUS
IIPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MAaTEMaTUKU U IPEAaraloT Haubosee yHUBEpPCAIbHBIN SI3BIK,
OOBEIMHSAIOIINN BCE pasfesibl MaTeMaTUKU U e MPWIOKEHUH, OHM CBA3BIBAIOT pa3HbIC
MaT€MaTHYeCKUEe JUCLUMUIUIMHBI W HX MPUIOKEHHMs B eauHoe uenoe. lloaromy BakHO nath
BO3MOXHOCTh OOywarolieMycs [OHMMaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK  COBPEMEHHOM
MaTEeMaTUKUd W HCIIOJIb30BATh €ro JJisl BBIPAXKEHUS CBOUX MbIcied. JIpyrMM Ba)KHBIM IPU3HAKOM
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MaTeMaTHKHU KaK HayKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 00OCHOBaHMM U ClIeZIOBAaHHE
orpeeNéHHBIM MpaBUIaM OCTPOEHUS TOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTH4ecKOi
JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINUICHUS OOYYarOLIUXCs, MO3BOJIIET UM CTPOUTh
CBOHM PACCYKICHHUS HA OCHOBE JIOTHIECKUX MTPABHJI, (POPMUPYET HABBIKK KPUTHUECKOTO MBIILICHHS.

B yuebHoM kypce «AnreOpa um Hayalla MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAHUs, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATh ()OPMHUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJEJECH peanbHbIX CUTYallUi, MCCIEeOBaHUS STHUX MOJEJe C MOMOIIbI0 ammapaTa
anreOpbl 1 MaTEMaTHYECKOr0 aHajan3a, MHTEPIPETAllMM MOJYyYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIUIETEHBI B KaX/IbI U3 pa3aesoB MPOrpaMMBbl, ITOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IHUPOKO
UCTIONB3YEeTCS ISl pEIleHHUs] MPUKIAJHBIX 3amad. [Ipu pemeHnn pearbHBIX MPAKTHYECKHX 3a/1ad
oOyvaromuecss  pa3BUBAalOT  HAOJIOAATENbBHOCTh,  YMEHHE  HAXOAWUTh  3aKOHOMEPHOCTH,
abcTparupoBaThbCsl, HCIOJB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBAaTh MPOOJIEMY.
JestenbHOCTh MO (YOPMUPOBAHHIO HABBIKOB PELLICHUs MPUKIATHBIX 337a4 OPraHu3yeTcs B Ipolecce
M3Yy4EHHUS BCEX TeM y4eOHOro Kypca «Airedpa u Hauajga MaTEMaTHYECKOTO aHAIU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS 272
yaca: B 10 kmacce — 136 gacoB (4 gaca B Henenio), B 11 kimacce — 136 gacoB (4 yaca B HEJENiO).

COJAEPKAHUE OBYYEHUSA
10 KUIACC

Yuciia 1 BbIYUCICHUA

Panmonanbupie uyncia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, HPOLEHTHI, OECKOHEUHBIE
nepuoanueckue npodu. Ilpumenenue apobOell U MPOLEHTOB Ui pElIeHUs MNPUKIAAHBIX 3a7ad U3
pa3IMYHBIX OTPACIEd 3HAHUN U peasbHOU KU3HHU.

JeiictButenpHple yMcia. ParyoHanbHble M HMppallMOHAIbHbIE YuCIa. ApumeTuyeckue
ornepauuy € JCHCTBUTENBHBIMU YHUCIaMUA. Moayib JEHMCTBUTENBHOIO 4YHMCIA M €ro CBOMCTBA.
[TpuOnmxkE€HHBIE BHIYMCIEHUS, IPAaBUiIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHUI.

Crenenb ¢ wnenbiM nokaszareneM. buHoMm Heiorona. Mcnonb3oBanue noaxojsiued (opmbl
3aMMCH IEUCTBUTENIBHBIX YHCEI Ul pELICHUS IPAKTUYECKUX 33/1a4 U MPEJICTABICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTYpaJbHON CTEIIEHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHaJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JAEWCTBUTEIbHBIM
[IOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC 1 HATypaTbHBIE JIOTAPUPMBL.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHMCIOBOTO apTyMEHTA.

YpaBHeHHUS M HEPABEHCTBA

ToxnmecTBa ®  TOXIECTBEHHBbIE TpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHWS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypaBHEHHUsA-ClIeACTBUA. HepaBeHCTBO, pelieHne HEPaBEeHCTBA.

OcHOBHBIE METOJIbl pELICHMs LEJIbIX U APOOHO-pAllMOHAJIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousneHnsl OT OJHOW NEpPEeMEHHOW. JleneHne MHOro4jieHa Ha MHOTOYIEH ¢ OocTaTKoM. Teopema
besy. MHorouwieHs! ¢ neiasiMu kodddurmenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTENICHU U KOPHH.

WppanumonansHele ypaBHeHNs. OCHOBHbBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBaHue BBIpAKEHHHN, COACPIKAIINX JIOTAPU(PMBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIIEHUs JIOrapu(pMUUECKUX YPAaBHECHHH.

OcHoBHBIE  TpUTOHOMETpUYeckue (Gopmynsl. IlpeoOpa3oBaHre  TPUTOHOMETPHUYECKUX
BbIpaXKEHU. Pelenne TpuroHoMeTpu4ecKiX ypaBHEHU .

Pewienne cucrem JIMHEWHBIX YpaBHEHMM. Marpuma CHCTEMBI JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpuLpl 2X2, €ro reOMETPUYECKAN CMBICIT U CBOWCTBA, BBIYMCIICHHUE €70 3HAYEHUS,
IIPUMEHEHNE OIPEICIIUTENS I PEIICHUs CUCTEMBI JIMHEHHBIX YpaBHEHMI. Pemenue npukiiaHbIx
3aJa4 C IOMOULIBbIO CUCTEMBI JINHEWHBIX YpaBHEHUM. MccinenoBanne NocTpoeHHON MOZEIN € TIOMOILBIO
MaTpHL U ONPEACIUTEIICH.
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IlocTpoeHHe MaTEeMaTUYECKUX MOJEIEH pPEaJbHOW CUTyallMu C IIOMOLIbIO YPaBHEHHM U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH U HEPABEHCTB K PEIIEHUIO0 MaTeMaTHYEeCKUX 3aa4 U 3a1a4 U3
pa3INYHbBIX 00JIaCTe HAYKH U peaNbHOM KU3HH.

DyHKIUHN U TPaGUKH

@yHK1MS, cr1ocoOb! 3a1anus GyHKunU. B3aumuo obpatusie pynkunu. Komnosunus QyHKIHA.
I'paduk pynkumu. JnemeHTapHble IpeodpazoBaHus rpaduKoB GyHKIUH.

Ob6nactp ompeneneHUs U MHOXKECTBO 3HadeHHMH ¢(yHkumu. Hymnm ¢ynkumu. IlpomexyTku
3HaKomMocTosiHCTBA. Y&THple u HeuéTHble (yHkuuu. Ilepuoanueckue @ynkumuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl U MUHMMYMbl ¢GyHKuMd. HauGonblnee M HauMeHblee
3Ha4YeHUs PYHKIIMHU Ha TPOMEXKYTKE.

JluneiiHasi, KBaJpaTU4Has U JIpOOHO-TUHEWHas (YHKUMU. DIIEMEHTApHOE MCCIIEJOBAHUE U
MOCTPOEHUE UX TPaUKOB.

CrenenHast QyHKLUS ¢ HATypalIbHBIM U LIEJbIM MoKka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHsI n-Oi CTENeHH KaK GYHKIIMH 0OpaTHOM CTENEHH C HaTypalbHbIM MIOKa3aTEJIEM.

[Toka3zarenbHas W jorapudmuyeckas (QpyHKUIUHM, UX CBOMCTBa W rpaduku. McmonmpzoBaHue
rpaukoB pyHKUMIN Ui pellIeHUs] ypaBHEHUH.

TpuronomeTrpuyeckas OKpy>KHOCTb, ONpeAEICHUE TPUTOHOMETPUUECKUX (DYHKIIMHA YHUCIOBOTO
apryMeHra.

@OyHKIMOHAIbHbIE 3aBUCUMOCTH B pPEalbHBIX INpoleccax M SBICHUAX. I'paduku peansbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHaJIu3a

ITocienoBaTeaIbHOCTH, CIIOCOOBI 3aJaHHsd IMOCIEIOBaTEIbHOCTEH. MeToa MaTeMaTH4YeCKOM
UHAYKIMA. MOHOTOHHBIE M OTpaHUYEHHBIE IIOCJIENOBATENBHOCTU. VCTOpUS BO3HUMKHOBEHMS
MaTEeMaTHYECKOIo aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromias reoMeTpudeckas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETpUYECKOW mporpeccuu. JIMHEHHBIN u
AKCIIOHEHIIMAIBHBIN pocT. Yucno e. @opmyia cioxHbIX IpoLeHToB. Mcnonas3oBanue nporpeccuu uist
pelIeHns pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

HenpepbiBHble QyHKIMM U UX cBoicTBa. Touku pa3pbiBa. ACUMNTOTHI I'pauKOB (PyHKIMIA.
CBolicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. MeToJ MHTEepBaoOB AJi pEIICHHUsS HEPaBEHCTB.
[TpuMeHeHnEe CBOMCTB HEMPEPBIBHBIX (DYHKLUH JUIsSl peleHHs 3aau.

[lepBas u BTOpas mpom3BoaHbIC (GyHKIWU. OmnpenencHUe, TeOMETPUYSCKUNH U (U3HUYSCKUN
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTeabHOH K rpaduky QyHKIUH.

[TpousBoaHble 3neMeHTapHBIX (yHKUUH. [Ipon3BogHas cymMMbl, IPOM3BENEHUS, YAaCTHOTO U
KOMITO3ULIUH (PYHKIIUH.

MHo:kecTBa U JIOTHKA

MHoxecTBO, omepaluu HajJ MHOXKECTBAMM M HMX cBoMcTBa. Jlmarpammsl Oiinepa—BeHHa.
[IprMeHeHre TEOPETUKO-MHOKECTBEHHOT0 anmnapara Jijisi ONUCaHUsI pealibHbIX MPOIIECCOB U SBJICHUH,
IPY PELICHUH 3a/1a4 U3 JPYTUX yu4eOHbIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMAaTUYECKOTO OOBEKTa, CIEACTBUE, NOKA3aTEeNbCTBO,
PaBHOCHJIbHBIEC YPAaBHEHUS.

11 KUIIACC

Yuciia v BbIYMCICHUA

HarypanbHble u nensle uncina. [IpuMeHeHne npu3HakoB A€IMMOCTH LIEJIbIX YHCell, HaUOOIbIINN
obmmit genmutens (nanee — HOJl) m mammenbmee oOmiee kparHoe (mamee — HOK), ocratkoB mo
MOJyJII0, alnroputMa EBkiunaa i pelenus 3a1ad B LEbIX YUCIIaX.

KommnekcHble uncna. Anredpandeckas 1 TPUTOHOMETpUIEcKast (POPMBbI 3aITUCH KOMIUIEKCHOTO
yuciaa. ApudmMernueckue onepanuy ¢ KOMIUIEKCHBIMU yrciamMu. V300paskeHne KOMIUIEKCHBIX YHCe
Ha KOOpAMHATHOM Iutockoctu. @opmyna Myaspa. KopHM n-oil CTENEHM M3 KOMIUIEKCHOIO YMCIIA.
[TprMeHeHNne KOMITJIEKCHBIX YMCeN Ul pelieHus (U3NYECKUX U TeOMETPUUECKUX 3a/1au.

YpaBHeHHUs M HEPABEHCTBA



CucremMa U COBOKYITHOCTb YPaBHEHUI U HEPAaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT10op KOpHEW TPUTOHOMETPUUECKUX YpPaBHEHHH C TIOMOLIbIO TPUTOHOMETPHUYECKOU
OKPY’KHOCTH. Penenue TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHNS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHHS CHUCTEM M COBOKYIIHOCTEW pallMOHAJIBHBIX, MUPPAaLlMOHAJIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YpaBHEHHH.

YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHUYECKUX 3a7a4 U 33]1a4 U3
pa3INYHbBIX 00JIaCTe HAYKH U pealbHOM KU3HH, UHTEPIPETALUs OTYYSHHBIX pe3yIbTaToB.

DyHKIUHN U TPaGUKH

I'papux xommosunuu Qyskuuil. ['eomerpuueckue oOpas3bl ypaBHEHHH W HEpaBEHCTB Ha
KOOPAWHATHOMW INTOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TPaQUKH.

['padmyeckue MeToAbl pelleHHs] YpaBHEHUW U HEpaBEHCTB. ['paduueckue METONbl pelieHus
3a/1a4 ¢ apameTpamu.

Hcnonp3oBanue rpaduKoB QYHKIMM 1715 UCCIIEOBaHMSI MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE
BO3HHKAIOT IPH PELICHUHU 3aJay U3 IPYTUX YUeOHBIX IPEIMETOB U PEaIbHOM JKU3HU.

Hayana maTremMaTH4ecKoro aHajaim3a

[IpuMeHeHHe NPOU3BOAHON K HCCIIEAOBAHUIO (PYHKIMI HAa MOHOTOHHOCTH M IKCTPEMYMBI.
HaxoxneHre HaubobIIero 1 HauMEeHbIEro 3Ha4YeHU HellpepbIBHOW (QYHKLMU Ha OTPE3KE.

IIpuMeHeHre POU3BOJHON I HAXOKICHUs HAWIY4YIIEro pelIeHUs B NPUKIAIHBIX 3a7a4ax,
JUISL OLIPEJICIIEHNS CKOPOCTH M YCKOPEHUs IIpoLecca, 3alaHHOr0 popMyJI0i Wil rpapuKoOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TmepBOOOpa3HbIX. IlepBooOpaszHble 3ieMEHTapHBIX
¢byuxuii. [IpaBuina HaxoXkAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eoMeTpudecKuil CMBICII UHTErpaia. BeluucieHne onpeneaéHHoro UHTerpaia Ino
dbopmyne Hetotona-Jleitonuiia.

[IpumeHeHnne wuHTerpana Uil HAXOXAEHHUS IUIOMIAJed Iulockux ¢uryp u  00bEMOB
F€OMETPUYECKUX TEJ.

[Tpumepsr pemenuil nuddepeHnnanbHbIX yYpaBHEHUH. MaTtemaTtuuyeckoe MOJETUpOBaHNe
peaTbHBIX MPOIECCOB C MMOMOIIBIO TH(PepeHINATHHBIX YPaBHEHUH.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJAEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xIaHCKOro0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3UIIMU 00YYAIOMIETrocs KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJICHa POCCHICKOro OOIIeCTBa, MPEICTaBICHHE O MATEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SIBJICHUM, MPOLEAYp IPaKAaHCKOTo 00IIecTBa (BHIOOPHI, OMPOCHl U APYTOE),
YMEHHE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHHM C MX (YHKIMSIMHU U
Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TIPaKIAHCKOW HACHTUYHOCTH, YBXKEHUSA K MPOUUIOMY U
HACTOAIIEMY POCCHUUWCKOM MAaTE€MaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSM POCCHUUCKUX
MaTE€MaTUKOB U POCCUICKON MaTEMaTUYECKON IIKOJIbI, HCIIOJIb30BAHUE 3TUX JOCTUKEHUN B APYrUX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:



OCO3HAaHHE JYXOBHBIX I[EHHOCTEH POCCHIICKOr0 Hapoja, chopMHpOBaHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAyKH
U ICATEeIbHOCTHIO YUEHOTO, OCO3HAHHE TUYHOTO BKIIAJa B MOCTPOCHHE YCTOWYUBOTO Oy IyIIIEro;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS :

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIHOYAs SCTETUKY MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/Jad, PEIICHUW, PACCYXKICHUH, BOCIPUUMYMBOCTh K MAaTEMAaTHUYECKHUM AacIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 3JI0pOBOTO U
Oe3omacHOTO O0pa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (3J0POBOE NMUTAHHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHITHA U OTHAbIXA, PETYyJsApHas Gu3ndeckas akTUBHOCTb), (PU3HMUECKOE
COBEPIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JCSITEIHBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IIEHHOCTU TPYAOTIOOWs, MHTEPEC K PazIudHbIM cdepam
npohecCHOHANBFHON JIeATENHHOCTH, CBS3aHHBIM C MAaTEMaTUKONH M e€ MPUIOKCHHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIN BBHIOOp Oymaymiel mpodeccruu U peann30BBIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYACTHIO B PEHICHUH MPAKTHYECKUX 3aad
MaTeMaTUYECKOW HAMPaBJIECHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KyJNbTYpbl, T[OHUMAaHHE BIUSHUS  COLHUAJIBHO-
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOTHOMN U COIIMAITBHON CPEJIbl, 0CO3HAHUE TII00ATBEHOTO
XapakTepa 5KOJOTHYECKHX MpoOIeM, OpUEHTAlUsl Ha MPUMEHEHHE MATeMAaTUYeCKUX 3HAHUU s
penieHus 3a1a4 B 0071aCTH OKPYKAIOIIEH Cpe/ibl, IJITAHUPOBAHUE TIOCTYIIKOB U OIICHKU WX BO3MOXKHBIX
MOCJIE/ICTBUM JIJIs1 OKPY’KaIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTHKU, IOHWUMAaHUE MAaTEMaTHYECKONW HAayKH Kak c(epbl 4eroBeUeCKou
JIeATETbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH JIJIsl Pa3BUTHS LIUBWIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKd W MaTeMaTUYeCKOW KyJbTypod Kak CpEeJACTBOM TIO3HAHUS MHpPA, TOTOBHOCTH
OCYILECTBIISATh MPOEKTHYIO U UCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

ba3oBrble JJornyeckue 1eMcTBUA:

BBISIBIIATh M XapaKTE€PHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTeMaTHUECKUX OOBEKTOB, MOHATHII,
OTHOWICHWA MEXIy TOHSATHSIMH, (QOPMYIHPOBATh ONpEACICHUS TOHATHH, YyCTaHAaBIWBAThH
CYLIECTBEHHBI MpPU3HAK KIACCU(PHUKAIMKU, OCHOBaHMS JUIsl OOOOIIEHHS M CpPaBHEHMS, KPUTEPHH
IIPOBOJIMMOI'0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMpPOBAaTh M TNPEoOpPa3OBBIBATH CY)XKICHHSA: YTBEpIUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISAITh MaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IpPOTHBOpeuus B (pakrax,
JAHHBIX, HAOMIOEHUSIX M YTBEPKICHUX, MPEAaraTb KpUTEPUH JUTSl BBISIBICHUST 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYN;

JIeNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JAE€IYKTHUBHBIX M HHJYKTUBHBIX
YMO3aKIH4YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPXKACHUU (MpsSMbIE U OT
IPOTUBHOTO0), BHICTPAUBATh apryMEHTALMIO, IPUBOJUTH IPUMEPhl U1 KOHTPIPUMEPBI, 000CHOBBIBATh
COOCTBEHHBIE CY>KJICHUS U BBIBOIbL;

BbIOMpATh CrOCO0 pelleHus: ydeOHOW 3ajjauM (CpaBHMBATh HECKOJIBKO BApHAHTOB pEILEHMUS,
BBIOMpATh HANOOJIEE OIXOAAIINNA C YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).



ba3oBble nccienoBarebcKue AeiicTBHA:

WCIIOJIH30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUN HHCTPYMEHT TMO3HAHUS, (HOpMYyIUpOBATH
BONPOCH, (UKCUPYIOIIME NPOTHUBOpEYHE, MpoOJieMy, YCTaHABIMBATh WCKOMOE U JAaHHOE,
dbopMHUpPOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUITUIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOATENBHO CIUITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHNUE IO YCTAHOBICHHUIO
OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHUS, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKTY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCaAMU;

CaMOCTOSITENIbHO (HOpMyYJIMpOBaTh OOOOIIEHHWS] W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUS, WCCIIEOBaHMs, OLICHWBATh JIOCTOBEPHOCTh IMOJYYCHHBIX DPE3YyJIbTaTOB, BBIBOJAOB M
0000ILEHHI];

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOIIECCA, a TAKKE BBIABUTATH MPEINOIOKEHUS O €T0
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Paborta ¢ unpopmanmeii:

BBISIBIIATHh JeUINUTHI WH(POPMAINH, JAHHBIX, HEOOXOMUMBIX [JI1 OTBETa HAa BOMPOC W IS
pelIeHus 3aa4H;

BBIOMpAaTh ~ MHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,  aHAJU3UPOBATh,
CHUCTEeMaTU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIUIO PANIUYHBIX BUAOB U (OPM MPECTABICHNUS,

CTPYKTYpUpOBaTh MH(OPMAIINIO, MPEJCTABIATh €€ B Pa3IW4YHBIX (PopMax, WILTIOCTPUPOBATH
rpau4ecKy;

OIICHUBATH HAJIEKHOCTh HHPOPMAIIMH IO CAMOCTOSITEIIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUSI

O0menue:

BOCHpI/IHI/IMaTB nu q)OpMy.]'II/IpOBaTI) CY)KJIGHI/UI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I U OeJsiMu O6HI€HI/I$[,
SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 X0y pEUIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJy4YEHHBIA PE3YJIbTAT;

B XxoJle¢ OOCYXIIeHHUsl 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl, MPOOIEMBbI,
pemaeMoﬁ 3aJa4ui, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOHUCK peHICHI/IH, COITOCTABJIATH CBOHU
CYXKIEHHUSI C CYXACHUSIMH APYTUX YYAaCTHUKOB JAMajora, OOHapy>KMBaTh pazliU4yMe U CXOJICTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEJCTaBIATh PE3yNbTaThl PEIICHUs 3aJadyd, OKCIEPHUMEHTa, MCCIEJOBaHUS, MPOEKTa,
CaMOCTOSITEIIEHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3aJa4 MPE3EHTAIlMH U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHble yHUBepCcaJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusauus:

COCTaBIIAATh IUIaH, alNTOPUTM peIIeHHs 3aJaud, BbIOUpaTh CHOCOO permieHus ¢ Y4EToM
UMEIOIUXCS PECYPCOB M COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH
BapHaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:

BJIa/IETh HABBIKAMU TO3HABATENbHON pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI U
MBICJIUTEIIBHBIX TPOIECCOB, WX PE3YyJbTAaTOB, BJIAJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3ysbTaTa pelleHns MaTeMaTHIEeCKOU 3a1a4u;

MpEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TNpPHU PEIICHUH 3aJaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEJIU U YCIOBUAM, OOBSICHATH IPUUMHBI TOCTHKEHUS HIIN
HEJIOCTIDKCHUSI PE3YJIbTAaTOB JACSTEIHbHOCTH, HAaXOIUTh OIIMOKY, JdaBaTh OLEHKY NPHOOPETEHHOMY
OIIBITY.

CoBMecTHasi 1eITeIbHOCTD:

MOHMMATh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIAMBUAYAIbHOW pPaOOTHI MpuU
perieHnn y4eOHbIX 3aa4, MPUHUMATh 1eJIb COBMECTHOU JCSITEILHOCTH, INIAHUPOBATH OPTraHU3aIHIO
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COBMECTHOM paboThl, pacnpeneisiTh BUIbl paboT, T0roBapuBaThcs, 00CYKAATh MPOLECC U Pe3yNbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNHoBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHH, «MO3TOBBIS
HITprI)I)) nu I/IHI)Ie), BBITIOJIHATH CBOKO 4YaCThb pa6OTBI nu KOOp}II/IHI/IpOBaTI) CBOH HeﬁCTBHﬂ C prrI/IMI/I
YJIeHAaMUd KOMAaHJIbl, OIICHWBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT TO KPHUTEPHUSIM,
c(hopMyIHPOBAHHBIM YUYACTHUKAMU B3aHMOICHCTBHUS.

MNPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kiacce 00yyaronuiics MOIy4uT CIIeIyIOIue MPeIMETHbIE PEe3yIbTaThl
[0 OTJIENbHBIM TeMaM palboueill mporpamMmbl y4eOHOToO Kypca «Anredpa U Hadyalla MaTeMaTHYeCcKOro
aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPHPOBATH MOHATHAMM: PAlMOHAIBHOE YHUCIO, OSCKOHEUHAas MNepuoIuYecKas
Ipo0b, MPOLEHTHI, UPPALIUOHATIBHOE YUCIIO, MHOKECTBA PAL[MOHAJIBHBIX U JEHCTBUTENBHBIX YHUCEIl,
MOJlyJIb JEHCTBUTEIBHOTO YNCIIA;

OPUMEHSATh pOOM M MPOLEHTHI AJI PEIleHUs MPUKIAJHBIX 3aJad U3 Pa3IUYHBIX OTpaciieit
3HAHUH U pPEAIbHOU KU3HH;

OPUMEHATh TNPUONMKEHHBIE BBIYUCICHUS, NpaBUia OKPYIJIEHUS, HPUKUAKY M OLEHKY
pe3yJibTaTa BbIUMCIICHUN;

CBOOOJTHO ONEpPUPOBATH IIOHATHEM: CTENEHb C LENbIM II0Ka3aTelleM, HCIOJIb30BATh
HOaXOAALIYl0 (OpMy 3alUCH JEHCTBUTENIBHBIX YHCEN JJIs pelleHHs MPaKTHYECKUX 3a7ad U
IIPEICTABJICHUS TAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH OHATHUEM: CTENEHb C PAllMOHAIBHBIM IOKa3aTelleM;

CBOOOJTHO OMNEpPUPOBATH MOHATHAMHU: JIOTapudM 4YHcIa, AECATUYHBIE U HaTypalibHbIE
norapudmsl;

CBOOOJITHO OIEpPUPOBATH TMOHATHSAMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMEHTa;

OIIEpUPOBATh NOHATHAMHU: aPKCUHYC, ADKKOCHUHYC ¥ apKTaHI'€HC YMCIIOBOTO apIyMEHTAa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO ONEpPHPOBATH MOHATHAMM: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCHIIbHBIE
YPaBHEHUS U yPABHEHUS-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTH pa3IMYHbIE METOABI PELICHUS PALlMOHATIBHBIX U JPOOHO-pALlMOHATIBHBIX YPaBHEHUH,
IIPUMEHSATH METOJ MUHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CcBOOOJTHO ONEPUPOBATH MOHATHAMM: MHOTOWIEH OT OJJHOM MEePEeMEHHOM, MHOTOUJIEH C eJIbIMU
K03 puIMeHTaMH1, KOPHU MHOTOWIEHA, IPUMEHSATH JeJIEHUE MHOIOWIEHA HA MHOTOUJIEH C OCTAaTKOM,
TeopeMy besy u Teopemy Buera i pemenus 3anauy;

CBOOOZHO ONEpUPOBATh NOHATUAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTPUILIA, ONIPEIEIUTED
MaTpuLbl 2 X 2 U €ro reOMETPUYECKUA CMBICH, MCIOIb30BaTh CBOMCTBA ONpENENIUTENs 2 X 2 1
BBIYMCIICHHSI €T0 3HAYECHHUSI, IPUMEHATH ONPEICIUTENHN UIsl PELICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUH,
MOJZIEJIMPOBaTh PEAIBHBIE CUTyallMd C IIOMOULIbIO CHUCTEMBI JIMHEHHBIX YpPAaBHEHUH, HCCIENOBATh
IIOCTPOEHHBIE MOJEIN C MOMOLIBI0 MaTpPHIl M ONPEICIUTENICH, MHTEPIPETUPOBATH IOJYYCHHBIN
pe3yJIbTaT;

UCTIOJIB30BaTh CBOMCTBA JIEMCTBUI C KOPHSMU JIJIs TPe0Opa30BaHUs BRIPAKECHU,

BBINOJIHATH NTPE0OPA30BAHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTENEHU C palliOHAJIbHBIM
IIOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBA JOrapu(MoB 11 peoOpa3oBaHus Jorapu(pMUUECKUX BbIpaXKEHUH;

CBOOOJHO ONEPUPOBATh MOHATUSMU: MPPALMOHAIBHBIE, TIOKa3aTEeNIbHbIE U Jorapudmuyeckre
YPaBHEHHs, HAXOAWTh HUX DPEIIECHUS C IOMOIIBI0 PABHOCWIBHBIX IEPEXON0B WIN OCYILECTBIAA
IIPOBEPKY KOPHEH;

OPUMEHATh ~ OCHOBHBIE  TPUTOHOMETpUYecKHe  GopMynbl Uil  [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUI;



CBOOOJTHO  ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, TNPUMEHATh
HeoO0XxouMble (POPMYJIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICJIUPOBATh peaJIbHbIe CUTYAIlMH Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEPAaBEHCTBA 110 YCJIOBHIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHBIE MOJIETH C MCIIOJIb30BAHUEM arrapara
anreopsl.

DYyHKIUHN U TPaQUKH:

CcBOOOJTHO ONIEpUPOBATh MOHATHAMU: (PYHKIHS, CTIOCOOBI 3a]JaHNs (PYHKIIUH, B3AUMHO OOpaTHbIE
GyHKIMM, KOMNO3ULUA (QYHKUMHA, rpaduk (yHKIUH, BBINOJHATH 3J€MEHTapHbIE MPeoOpa3oBaHUS
rpauKoB QyHKIHI;

CBOOOZHO ONEpPUPOBATH MOHATUAMU: 00JaCTh ONpeNeIeHHs] 1 MHOXXECTBO 3HAUeHUN (PyHKLHUH,
HYJH (PyHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONIEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIINH, IEPHOANUECKHE (PYHKLINH,
IPOMEXYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMyMbl M MUHUMYMbl (YHKLUUH, HauOoibllee H
HauMEHbIlIee 3HaYeHNE (PYHKIIUU Ha IPOMEXKYTKE;

CBOOOJTHO OMNEpUPOBATh MOHATUAMHU: CTeNeHHass (YHKUUS C HATypaJbHBIM U  IIEIBIM
nokasarenem, rpaduk crerneHHOW (QyHKUIMU C HATYpaJIbHBIM U LENbIM MOKa3aTesieM, rpaduk KOpHs n-
Oii CTeneHu KaK (GyHKINU OOpaTHOM CTENEHH C HaTypaJIbHBIM [TOKa3aTeseM;

OIepUPOBATh MOHATUSAMU: IMHEIHAs, KBaipaTUUHas U APOOHO-TMHEITHAs QYHKLINH, BHITOJTHATh
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOCHHUE UX I'PaHKOB;

CBOOOZHO OINEpPUPOBATh MOHATHUSAMHU: IOKazaTeiabHass M Jorapudmuueckas (QyHKUUH, HX
CBOMCTBA U IpauKu, UCIIOIB30BaTh UX IpaUKu IS peIIeHUs] ypaBHEHUI;

CBOOOJHO ONEpUpPOBAaTh MOHATHUSMU: TPUTOHOMETPUUECKAs] OKPYXKHOCTb, OIpEIEIICHNE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa;

MCIIOJIb30BaTh rpa@UKu PyHKLIMN 1715 KCCIIeI0BAaHUS [TPOLIECCOB U 3aBUCUMOCTEN MPU PEIICHUN
3aa4 U3 JIPYrux Y4eOHBIX HPEIMETOB M pPEalbHOM KU3HH, BhIpaKaTb (OPMYJIaMU 3aBHCUMOCTH
MEX/ly BEJIMYMHAMY;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEpUPOBAaTh MOHATUAMM: apudmMeTndyeckas U TeoMeTpUYecKas IMporpeccus,
OeckoHeuHO YOBbIBarollasi reoMeTpuyecKas Mporpeccus, JUHEHHBIH M SKCIIOHEHIMAIBHBIA pOCT,
(dopMyIia CI0XKHBIX POLIEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOTPECCUM JUIsl PELICHHs PEANIBHBIX 3a]a4 IPUKIAJIHOTO XapaKTepa;

CBOOOZHO  ONEpUpOBaTh  MOHATHSAMH:  IIOCIIEOBATEIBbHOCTb,  CIOCOOBI  3a/laHus
[0CJIEeI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIE IOCIEA0BATEIbHOCTH, MOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIn3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: HeENpepbIBHbIE (DYHKIMHM, TOYKU pa3pbiBa rpaduka
(GyHKIMU, aCHMITOTHI Tpaduka GyHKINH;

CcBOOOJTHO ONEepUpOBaTh MOHATHEM: (PYHKLUS, HEMPEPbIBHAS HA OTPE3Ke, IPUMEHATh CBOICTBA
HENPEephIBHBIX (PYHKIMN I pEellIeHUs 3a/1a4;

CcBOOOJTHO ONIepUpPOBaTh MOHATHIMMU: MEepBast U BTOpasi IPOU3BOHbIE (DYHKIIMH, KacaTelbHas K
rpaduxy QyHKIHNH;

BBIUUCIIATh NPOU3BOHbBIE CYyMMBbI, IPOM3BEACHUS, YACTHOTO U KOMIIO3UIMM ABYX (DyHKIMIA,
3HATh [IPOU3BOIHBIE ANEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh N'€OMETPUUYECKHH U (PU3UUECKUI CMBICT MPOU3BOJHOM JUIsl pellieHHs 3a1a.

MHoskecTBa H JIOTHKA:

cBOOOJTHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OIEpalluy HaJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONUCAHMs PEaJbHBIX IMPOLIECCOB U
SBJICHUH, IPU PEIIEHUH 3a]1a4 U3 APYTUX yYEOHBIX MPEIMETOB;

CBOOOZHO ONEPUPOBATH MOHATUSAMU: ONPEJIEICHUE, TEOPEMA, YpPaBHEHUE-CIIEJICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIbHBIC YPABHEHUS M HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce 00ydaronuiics MOIYYUT CIETYIOIIUE TPEIMETHBIE PE3YIbTAThI
[0 OTAEIBHBIM TeMaM paboueil mporpamMMbl yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOro
aHaIIu3a»:
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Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OMEpPUPOBATH MOHATHIMH: HATYPaJIbHOE U 1I€JI0€ YUCIIO, MHOXKECTBA HATYPaJIbHBIX U
LIEJIBIX YHCEN, UCIONb30BaTh NpU3HaKku aenuMocTH nenbix uyncen, HOJ[ n HOK HatypanbHbIX uncen
JUISl peIIeHns 3a/1a4, IPUMEHSATh alropuTM EBkinuaa;

CBOOOJIHO OINEpPHUPOBATH MOHATHEM OCTaTKa MO0 MOJYJIIO, 3alMChIBaTh HATypalbHbIE YHCIa B
Pa3INYHBIX NO3WIHOHHBIX CHCTEMAX CUUCIICHHS;

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: KOMIUICKCHOE YUCIO M MHOXECTBO KOMIUIEKCHBIX YHCE,
MPEJICTaBIATh KOMIUIEKCHBIE YKcia B alredpandeckol U TPUrOHOMETpPUUECKOH (opMe, BBIIOIHAThH
apudMeTHUECKUE onepalyi ¢ HUIMU M U300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHUs] M HEpaABEHCTBA:

CcBOOOJTHO ONEpUPOBATh MOHATHAMU: HppALOHAJIbHBIE, IIOKAa3aTeIbHble U JIorapudMuieckue
HEPaBEHCTBA, HAXOJNUTh UX PELICHHS C IOMOIIBI0 PAaBHOCUIIBHBIX NIEPEXOOB;

OCYILECTBIIATH OTOOP KOPHEH NMPH pEeIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO  OMEpUpPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHSTH
HEeo0Xo1uMble (OPMYIIBI ISl pellICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOZHO ONEpUPOBATH MOHATHSAMH: CHUCTEMa U COBOKYNHOCTh YpPaBHEHHI M HEPABEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh DPELICHHUS CUCTEMBI U COBOKYITHOCTEH
palMOHAIbHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX U JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemiaTb ~ palMOHalbHbIE, MPpPALMOHANbHbIC, MOKa3aTeJbHbIC, JIOrapUPMHUUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COEPIKAIINE MOLYJIH U ITapaMeTPhI;

OPUMEHSATh TpaUuecKue METOAbI JJIS PELICHUs YPaBHEHUI U HEpaBEHCTB, a TAKXKE 3aJad C
napameTpamu;

MOJICJIUPOBATh peaJIbHble CUTYAIlMH Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUs, YpaBHEHMUS,
HEPaBEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/1a4d, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM allnapaTa ajareopsl, MHTEPIPETUPOBATH MOIyUYEHHBIN pe3yJbTaT.

DYyHKIUHN U TPaQUKH:

CTPOUTH rpa)Ky KOMIO3UIMHU (PYHKIMI C TOMOIIBIO 3JIEMEHTAPHOI'0 UCCIIEJOBAHUS U CBOMCTB
KOMIIO3UINH JIBYX (DYHKIIH;

CTPOUTH T€OMETpHUYECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH NOHATUAMU: IPaUKN TPUTOHOMETPUUECKUX (QYHKIUMH;

OPUMEHATH QYHKIMU U1 MOJETUPOBAHMS U HCCIIeI0OBaHUS PeaTbHbIX IPOILIECCOB.

Hayana maTemaTHyeckoro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO ISl UCCIIEIOBAHUS (PYHKLIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOOJbIIEEe U HAUMEHbIlIee 3HaUeHUsI (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO U HAXOXKIEHUS HAWIYUIIEro PElICHHs B NMPHUKIAIHBIX, B TOM
YUCJIE COLMAIBHO-DKOHOMUYECKUX, 3a7a4ax, Ul ONPENENIeHUs] CKOPOCTH M YCKOpEHUs Ipoliecca,
3aJJaHHOTO (POpMYJIOi MK TpaduKOM;

CBOOOJTHO OMEpUPOBATh MOHATHIMH: TIEPBOOOpa3Hasi, ONpPEAeIEHHBIA WHTETpaj, HaXOIUTb
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIIATH HHTErpai rno Gopmyie HeroToHa-JlelibHuna;

HAXOJUTh IJIOUIAIU TIOCKUX (PUTYp 1 00BEMBI TEJT ¢ TIOMOIIBIO HHTErpaa;

UMETh TPEJCTABICHUE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IIPUMEPE COCTABIICHUSA
Qg depeHIraIbHbIX yPaBHEHHH;

peliaTh MPUKIAAHBIE 3aJjaud, B TOM YHCIIE COLUAIBbHO-I)KOHOMHYECKOTO U (PU3HUECKOTro
Xapakrepa, CpeICTBaMH MATEMaTUYECKOT0 aHAJIM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosamnyecTBo yacoB
Jr:{;ln HaumenoBanme pasaesion Beero Konrpoub TpakTuue DJIeKTPOHHBbIE (N (ppOBLIE)
M TeM NMPOorpaMmMbl HbI€ cKHe pad oOpa3oBaTejibHbIE PecypcChl
padoThl
1. BBojiHOE TOBTOpEHHUE 5 1
MHoxecTBO
JIEHCTBUTEILHBIX YHCET.
MHOrO4JICHHI. bubnunorexa LIOK
D. Panunonannusie 20 1 https://m.edsoo.ru/7f419d0
YpaBHEHUS U 8
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YPABHEHUU
OyHKIMH U TpadUKH. bubnuorexa LIOK
3. Crenennast GpyHKIHUS C 12 1 https://m.edsoo.ru/7f41a30
1LI€JIBIM MTOKa3aTesIeM 2
ApmbMeTWEeCKHH but6mmoreka [IOK
4. KOPEHDb N-OH CTETICHH. 13 1 https://m.edsoo.ru/7f419d0
HppanmonaibHbie 2
ypaBHEHUS -
[TokazarenbHas BuGmuotexa LOK
D. et 10 1 https://m.edsoo.ru/7f41a30
[TokazarenbHbie >
ypaBHEHUS =
Jlorapupmuueckas Butmiorexa [[OK
. ymiciuas, 17 1 https://m.edsoo.ru/7f41a30
Jlorapupmuueckue 5
YpaBHEHUS =
T bubnuoreka [IOK
7. PHTOHOMETPITHCCRIE 22 1 https://m.edsoo.ru/7f419d0
BBIpQXXCHUS U YPAaBHEHUSI 3
IlocnepoBatenpHOCTH U bubmorexa HOK
8. 9 1 https://m.edsoo.ru/7f41a30
MIPOTpECCUU )
HenpepbiBHbIC QyHKITUN bubmorexa HOK
D. ' 20 1 https://m.edsoo.ru/7f419d0
ITpouzBognast 3
[ToBTOpEHME, bubnuorexa [JOK
0. 000011IeHNE, 8 2 https://m.edsoo.ru/7f419d0
cUCTEeMaTU3alus 3HaHUH 8
OBLIEE KOJIMYECTBO 136 1 0
YACOB I10 ITPOTPAMME
11 KJIACC
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Koau4yecTBOo 4acoB BJIQKTPOHHBIC
Ne | HaumeHoBaHuUe
(uudposbie)
n/ | pasgenoB u TeMm | Bcer | KoHTpoabH IIpakTuyeck
oOpa3oBaTe/ibHbIE
1| MPOrpamMmbl 0 ble padoThI ue padoTbl
pecypcsbl
L Bsoanoe 5 |
MOBTOPEHHE
Igciiei(;alme . bubnmoreka HOK
p| PYHI 19 1 https://m.edsoo.ru/7t415
MIOMOIIBIO
. b90
MIPOU3BOHON
I 5 bubnmnoreka HOK
3| - cpeoobpasHat 12 1 https://m.edsoo.ru/7f415b
UHTETpal
90
I'padpuku bubnuoTeka HOK
TPUTOHOMETPUYECK https://m.edsoo.ru/7t415b
4] wux byHKIMA. 12 1 90
Tpuronomerpuyec
KHE HEPABCHCTBA
HppaunonanbHbie, bubnuoreka HOK
5| TOKasaTelbHbIe 1 24 ) https://m.edsoo.ru/7t415b
| morapudmuueckue 90
HEPaBEHCTBA
K " bubnuoTeka HOK
G | OMIVICKCHBIC 10 1 https://m.edsoo.ru/7f415b
qrcna
90
HaTvoaTEHELe " bubnmoreka HOK
7. P 10 1 https://m.edsoo.ru/7t415b
HeJbIe Yncia
90
CucreMbl bubnunorexa HOK
palMOHATBHBIX, https://m.edsoo.ru/7f415b
g HPPALMOHAIBHEIX 12 | 90
MOKAa3aTeNbHBIX U
JorapuMUYECKUX
ypaBHEHUH
3ana . bubnuoreka HOK
9u
9. A 16 1 https://m.edsoo.ru/7f415b
napaMeTpamu
90
IToBTOpEHME,
| 0000111eHHE, 16 )
CUCTeMAaTHU3alLHs
3HAHUU
OBILEE KOJIMYECTBO
YACOB 1o 136 11 0
[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
MpoBePsSIEMOro
pe3yJbTaTra

1

IIpoBepsiemble MpeAMeTHBIE Pe3y/IbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeiHero o01ero o0pa3oBaHus

Yucna ¥ BEIYUCICHUSI

1.1

OnepupoBaTb MOHATUSAMHU: PALMOHAIBHOE M JIEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinonuATe  apudmernuyeckue  OomepaluMd € pPalUOHAIBHBIMM U
JEHCTBUTEIBbHBIMU YUCIIAMU

1.3

BrImonsaTs HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUA, UCIIOJBb3Yys IIpaBHJIa OKPYTJICHUA,
JACJIaTh IPUKHUIKY W OLCHKY pPE3yJibTaTa BBIYHCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENEHb C IEJIBIM TOKa3aTelieM, CTaHJapTHAas
dopMma 3amMcu JEHCTBUTENLHOTO 4KCIA, KOPEHb HAaTypajibHOW CTENEHHU;
UCTIONB30BaTh MOIXOMSIIYI0 (OpMY 3alHUCH JCUCTBUTEIBHBIX YHCEN s
pelIeHns MPaKTUYECKHUX 3a]a4 U IPEICTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBLHOTO YIJIa;
UCIONBb30BaTh  3alUCh  INPOU3BOJIBHOTO  yrja  4Yepe3  oOpaTHbIE
TPUrOHOMETpHUYecKHUe (PYHKLIUU

YpaBHEHHsI M HEPABEHCTBA

2.1

OnepupoBaTh MOHATUAMH: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
parMoHaIbHOEC, UPPALMOHATILHOE ypaBHEHHUE, HEPaBEHCTRBO,
TPUTOHOMETPUYECKOE YPABHEHHE

2.2

BrimonHAThe npeoOpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAKEHHH M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUSA

23

BemonuaTe npeoOpa3oBaHMsl LENbIX, PALMOHAIBHBIX W HPpPalMOHAIBHBIX
BBIDOXXEHUH ¥ peliaTh OCHOBHBIC THUIBI IENBIX, PANUOHAIBHBIX U
UppALMOHATIbHBIX YPaBHEHHUH U HEPABEHCTB

24

[IpuMeHATh ypaBHEHMS M HEPABEHCTBA ISl PEIICHUS] MAaTEMATHYECKUX 3a]1a4
¥ 33/1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U peaIbHOM KU3HH

2.5

MOI[eJ'II/IpOBaTB pCaJIbHbIC CUTyallUM Ha MA3BIKC aJIT e6pBI, COCTaBJIATH
BBIPpAXKCHUA, YPABHCHHUA, HCPABCHCTBA II0 YCJIOBUIO 3ada4d, HCCICAOBATDH
IMOCTPOCHHLIC MOJCJIM C NCIIOJIb30BAHHMECM alllliapara aJ'IFe6pLI

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh NOHATHAMH: (DYHKIHUS, CHOCOOBI 3aJaHusl (YHKIMH, 00JacTh
OTIpeNIeJIeHUs] 1 MHOKECTBO 3HaueHUH (yHKIUH, TpaduK (yHKIUH, B3AUMHO
oOpaTHble QYHKIIUU

3.2

OnepupoBaTh NOHATHAMH: YETHOCTh M HEYETHOCTh (PYHKIIMH, HYJTU (QYHKIIUH,
MIPOMEKYTKH 3HAKOMTOCTOSIHCTBA

3.3

Wcnonb3oBath rpaduku QyHKIMN 1) pelIeHUs] ypaBHEHUN

34

Crpoutb M 4uTaTh rpapuKu JUHEHHON (QYHKIMM, KBaJApPaTUYHON (YHKIMH,
CTeNEeHHON (YHKIMH C LIEJIbIM NTOKa3aTeIeM

3.5

Wcnonb3oBate rpaduku  (QYHKIOWA JUIsI  HCCISAOBAaHUS TMPOIECCOB H
3aBHCUMOCTEH TIpU PEHICHHH 3ala4 M3 JPYTHMX Y4YeOHBIX MPEIMETOB U
peaNbHOM JKHM3HH, BRIPAXKATh GOpMYJIaMU 3aBUCHMOCTH MEXTY BEIHUYNHAMU

Hauana MatemaTnueckoro aHainsa

4.1

OHepI/IpOBaTB ITOHATHUSAMM: noCIaca0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI n
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reOMETPUYECKasi IPOrPECCUU

OnepupoBaTh TOHATHAMH: OECKOHEUHO YOBIBAIOIIass TE€OMETpHUYECKast

4.2 nporpeccusi, cyMMa 6ecKOHEeYHO yObIBaIOIIei reOMETPHIECKON IPOrpeccuu
4.3 3amaBaTh NOCIEIOBATEIPHOCTH PA3IMYHBIMH CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA MOCJIEA0OBATEILHOCTEM U MPOrPECCUA IS PELICHUS
peabHBIX 33J1a4 NPUKIAJHOTO Xapakrepa
5 MHOK€eCTBa U JIOTUKA
5.1 OnepupoBaTh NOHATHSIMU: MHOKECTBO, ONIEpAIlMU HaJ MHOKECTBAMH
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnapar Jijisl ONMMCAaHUs PeaJIbHbIX
] MIPOIIECCOB U SBJICHHM, PU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB
53 OnepupoBaTh MOHSATUSIMU: omnpeJieeHue, TeopeMa, CIEACTBUE,
JI0Ka3aTeJIbCTBO
11 KITIACC
Kon .
e e IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHO
- 00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanmsi
1 Uucrna u BBIYUCTIEHUS
OnepupoBaTh NOHATHSAMHU: HATypaJlbHOE, LEJIO€ YHUCIIO; MCIOJIb30BaTh
1.1 NPU3HAKU JICIMMOCTU LEJIBbIX YHCEN, pPa3joKEeHHE 4YuCiIa Ha MPOCThIe
MHOKHUTENHN JIsl peLICHUs 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PALlMOHAJIBHBIM MOKA3aTEIEM
13 OnepupoBaTh MOHATUSIMH: JIOTapu(M YuCIa, JECATUYHBIE U HATypaJbHbIC
norapudmbl
2 YpaBHEHHUs 1 HEpaBEHCTBA
[IpumensTh CBOMicTBa CTEHmeHW Ui MNPeoOpa3oBaHUs  BBIPAKCHHIA,
2.1 OTIEpPUPOBATH MOHATUSMU: TTOKA3aTEIHHOE YpaBHEHUE  HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THIIbI IOKA3aTEJbHBIX YPABHEHUI U HEPABEHCTB
Bremonusate mpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX  JIOTapU(PMBbL;
2.2 OTIepUPOBATh TOHATUSMHU: JOrapu(PMHUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPAaBHEHUHN U HEPABEHCTB
2.3 HaxoauTh penieHusi npoCcTeMIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NMOHATUSAMM: CHUCTEMA JIMHEWHBIX YPABHEHUN M €€ PEIICHMUE;
2.4 UCIIOJIb30BaTh CUCTEMY JMHEHHBIX YPAaBHEHHUH ISl pEHICHUS] MPAKTHYECKUX
3a1a4
25 HaxonnTvaemeHHz MPOCTEUIINX CUCTEM M COBOKYIMHOCTEW pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB
MopnenupoBaTh peajbHble CUTYallud Ha S3bIKE anredpbl, COCTAaBISATH
2.6 BBIPAXKCHHS, YPAaBHECHUS, HEPABEHCTBA M CHUCTEMbI IO YCJIOBHUIO 3a/ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIEIIH C UCTIOJIB30BAaHUEM armapaTa anreopbl
3 DyHKINH U TpaQUKH
OnepupoBaTh MOHATHSAMH:  TepHOAUYEcKass  (QYyHKLIUSA, MPOMEXKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH OHKCTpeMyMa (YHKIHH, HauOoIblee U
HauMeHbIllee 3HaueHUs (YHKIUU Ha TPOMEXKYTKE; HCIIONb30BAaTh WX IS
uccienoBanus PyHKIMH, 33 JaHHOU TpaduKoM
OnepupoBaTh MOHATUSAMU: TpadUKHU TMOKA3ATEIHHOU, JIOTApUPMUUIECKOW U
3.2 TPUTOHOMETPUYECKUX  (YHKIHKM; W300pakaTh WX Ha KOOPJWHATHON

IJIOCKOCTH M MCIIOJIb30BAaTh AJIA PCHICHUSA ypaBHeHI/Iﬁ N HCPAaBCHCTB
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N306pakaTh Ha KOOPAMHATHON TUIOCKOCTH TPapUKH JIMHEHHBIX ypaBHEHHUNA 1

3.3 WCITOJIB30BATh UX JIJIsl PEIICHMS CUCTEMbI JUHEHHBIX YpaBHEHUH

34 Hcnonp3oBath rpaduku GyHKIMA I HCCIAEAOBAHUS TMPOIECCOB M
] 3aBUCHUMOCTEHN U3 IPYTUX YICOHBIX JUCIUATUINH
4 Hauyama MaTeMaTHueckoro aHajimsa

OnepupoBaTh MOHATUAMU: HENpEpbIBHAs (YHKLUS, TPOU3BOIHAS (YHKLIUY;
4.1 UCIIOJIB30BaTh TEOMETPUYCCKUNA M (PU3UYECKHA CMBICT MPOW3BOTHOM ISt
pelieHus 3a1a4y

Haxoaute IMPOU3BOAHBIC JICMCHTAPHBIX (l)yHKHHﬁ, BBIYUCIIATH IIPOU3BOAHBIC

4.2 CYMMBI, IPOU3BECHMSI, YACTHOTO (DYHKIIUI
Hcnonp30BaTh MPOM3BOIHYIO IS UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh

43 U D3KCTPEMYMbl, INPUMEHSATH PE3yJbTaThl HCCIEIOBAHUS K IOCTPOEHUIO
rpaduKoB

44 Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKJICHUsS HAWIYYIIErO pELICHUsS B
MPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-O)KOHOMUYECKHUX, 3aa4ax

45 OnepupoBaTh MOHATUSMU: [E€PBOOOpa3Hasi M HMHTErpaj; MOHMMATH
TeOMEeTPHUSCKH U (U3UYECKUN CMBICT MHTErpaja

46 Haxoaute mepBooOpasHble 37€MEHTapHBIX (YHKLUWH, BBIYUCIATH MHTETpall
o ¢popmyne Hpiotona — JleiibauIa

47 Pemate npuknanHele 3a7add, B TOM 4YMCIIE COLHMAIBHO-DKOHOMHYECKOTO U

(I)I/I3I/ITICCKOFO XapakKTepa, CpCACTBAMH MATCMATHUYCCKOI'O aHaJIn3a

INPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMSA

Yucna 1 BEIYUCIIEHUS

1.1

Pannonanehpie uncna. OObIKHOBEHHBIE U AECSITUYHBIE IPOOH, IPOLEHThI, OECKOHEUHbIE
nepuoauveckue apodu. Apudmernueckue onepanuyd ¢ palUOHAIbHBIMU YHCIAMH,
MpeoOpa3oBaHus YHUCIOBBIX BblpaxkeHHH. [IpumeHeHue apoOel W TPOLEHTOB JUId
pELIEeHUs NPUKJIAJHBIX 331a4 U3 PA3JIMUHBIX OTpAciell 3HAaHUN U peaJIbHOM JKU3HU

HeﬁCTBHTeHBHLIC yucia. PanyoHanbHble U HppalliOHAJIbHBIC YHUCJIA. ApI/I(bMeTI/I‘IeCKI/IC

1.2 | omepanuu ¢ JCHCTBUTENBPHBIMU YHCTaMU. [IpuOmmkE€HHBIE BBIYUCICHHS, MpPaBHUIIA
OKpYTJICHUS], MPUKUJIKA U OLIEHKA PE3yJIbTaTa BRIYUCICHUN
Crenens ¢ nenbiM nokazateneM. CtannapTHast opma 3arucu IeHCTBUTENBHOTO YHCA.
1.3 | Ucnonk3oBanue momaxopsmield (OpMbI 3aliCH JEHCTBUTEIBHBIX YHCET UIS PEIICHUS
MIPAKTUYECKHX 3a]a4 U IPECTaBICHUS JaHHBIX
1.4 Apudmernueckuit KOpeHb HaTypaJbHOW cTeneHu. JleWcTBus ¢ apuMeTHIeCKUMHU
KOpHSIMU HAaTypaJIbHOW CTENEHU
15 CuHycC, KOCUHYC U TaHI'€HC YHUCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa
2 YpaBHEHHUsI M HEpABEHCTBA
2.1 | ToxxaecTBa M TOXIECTBEHHBIC TIPE0OPa30BaHU
29 [Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BbIpaxkeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
) hopmyJTbl
73 VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meroa
UHTEPBAJIOB
2.4 | Pemenue nenbix v JpOOHO-pAlIMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppalvoHaldbHbIX YPaBHEHUN U HEPABEHCTB
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2.6 | Pemenne TpUroHOMETPUUECKUX YPAaBHEHUN
27 [IpuMeHeHne ypaBHEHUN 1 HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKHUX 3a]ad U 3a]la4y U3
pa3IUYHBIX 00JacTel HAYKU U peaIbHOM JKU3HH
3 DyHKIINU U TpauKu
3.1 | ®ynukwms, cnocoOwl 3a1anus GyHkiuu. ['paduk pynkimu. Bzanmao o6patHbie QyHKIIMH
39 Ob6nacTp onpenenaeHust 1 MHOXKeCTBO 3HaueHul ynkuuu. Hynu pyukuun. [Ipomexytku
) 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (YHKIIUU
33 CrenenHas QpyHKIMS C HATYpaJbHBIM U IENbIM TNoka3aTeneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpad MK KOpHS 1n-OH CTEIICHU
34 TpuroHomeTpudeckass OKpPYKHOCTb, OINPEACICHUE TPUTOHOMETPHUYCCKUX (PYHKIIHA
YHUCJIOBOI'0 apryMeHTa
4 Hauana maTemaTudeckoro aHaiansa
41 IlocnenoBaTenLHOCTH, CHOCOOBI  3aJaHUs  ITOCIENOBaTeNIbHOCTEH. MOHOTOHHEIC
MOCJIeI0BATEIbHOCTHU
ApudmeTrnueckass W TeOMETpUYECKass TMporpecchr. beckoHeYHO yObIBaroIas
4o | TEOMETpHYECKasT MPOTPeccHs. CyMma OeCKOHEYHO YOBIBAIOIIEH TE€OMETPUIECKOM
nporpeccuu. opmyiia cI0KHBIX MPOIEHTOB. Vcoap30BaHNe MPOTPECCUu il pelIeHus
peabHBIX 3a/1a4 MPHUKJIAAHOTO XapakTepa
5 MHOK€eCTBa U JIOTHKA
MHOxecTBO, onepanuu Haja MHOkecTBamu. Jluarpammel Ditniepa — Benna. [lpumenenue
5.1 | TEOPETUKO-MHOKECTBEHHOT'O aIllapara /sl OMMCAaHUs PEAJIbHBIX MTPOLIECCOB U SBJICHMUIA,
MIPU PEIICHUH 33/1a4 U3 JIPYTUX YUYEOHBIX IIPEIMETOB
5.2 | Onpenenenne, TeopeMa, CICICTBUE, T0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenble yncna. [Ipu3sHaku J1eIMMOCTH LEIbIX YHUCEI
1.2 CrteneHb ¢ pallMoHAIBHBIM TTOKa3aTesieM. CBOMCTBA CTEICHU
1.3 Jlorapudwm ymucna. JlecaTudHble U HATypaJbHbIC JOTapu(MbI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BEIpAKEHUH, COAEPKAIINX JTOTAPHUPMBI
2.2 [TpeoOpa3oBaHue BbIpaXEHHM, COIEPKALUX CTENEHH C PAllMOHAIBHBIM MOKa3aTelleM
2.3 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3aresbHbIC YpaBHEHHUSI 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS] M1 HEPAaBEHCTBA
26 CI/ICTSMH JTUHEHHBIX vypaBHeHHfI. Pemenve mpukiagHbIX 33724 ¢ MOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUMN
2.7 Cuctembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MAaTEMaTUYECKUX 3a/1a4 U
3a/1a4 U3 pa3InIHBIX 00JIACTeH HAYKU U peaTbHOU KU3HU
3 OyHKIHH U TpaduKh
Oynkuus. llepuoguueckue ¢yHkuuu. IIpoMexyTku MOHOTOHHOCTH —(YHKIIHU.
3.1 Maxkcumymbl 1 MUHUMYMBI QyHKIMU. HanOounbliee 1 HauMeHblee 3HaueHue QyHKIUU
Ha IIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
33 [TokazarenpHas u norapudmuueckast pyHKINU, UX CBOMCTBA U rpaduku

17



34

Hcnonb3oBanue rpadukoB GYHKIUHN IS peIICHUS] YPAaBHEHUHN W JIMHCHHBIX CHCTEM

Ucnonb3oBanue rpadukoB GyHKIUN I UCCIIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MIPU PEIICHUH 3a/1a4 U3 APYTUX yU4eOHBIX MPEAMETOB U PealbHOM
KU3HU
4 Hauana maTemMaTH4eCcKOro aHaau3a
4.1 HenpepoiBHbIe pyHKIMU. MeTO] MHTEPBAJIOB ISl pEIICHUS] HEPABCHCTB
4.2 [TpousBonnas ¢pyskiuu. ['eomerprueckuii U GU3HMYECKUN CMBICI POU3BOIHOM
43 [IpousBoaHbIe 3neMeHTapHBIX QYHKINUNH. POPMYITBI HAXOKIECHUS TPOU3BOTHON CYMMBI,
IPOU3BENICHUS M YaCTHOTO (PyHKUUMN
[Ipumenenne mpoU3BOJHOM K HCCIENOBAHUIO (YHKUMH HAa MOHOTOHHOCTb U
4.4 KcTpeMyMbl. HaxosxieHne HauOoNbIIero M HaWUMEHBILIETO 3HAa4eHHs] (QYHKIHMH Ha
OTpE3Ke
45 [IpuMeHeHne NPOU3BOAHOMN I HAXOXKIACHUS HAWIY4LIETO PELICHUs B IPUKIIATIHBIX
) 3a/1ayax, JJisl ONpeiesICHUs] CKOPOCTH IMPOLIecca, 3a1aHHOT0 (OPMYJIION UK rpaduKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
47 Wurerpan, ero reomerpudeckuii u ¢usnueckuil cMpicia. Beluncienune uHTErpanga mo

dbopmyne HeroTona — JleiOHMITa

ITPOBEPSIEMBIE HA EI'3 1O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMUSA OCHOBHOU OBPA3OBATEJBHOU ITPOI'PAMMBI CPEJHETO OBLIIETO
OBPA3OBAHUA

Kon

MPOBEPSIEMOT 0
TpedoOBaHuUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpelHero o01ero 00pazoBaHus

Bnagenue meTonamu 10Ka3aTeiabCTB, aITOPUTMAaMU pPELICHMsS 3a]1a4; YMEHHE
(hopMynHUpOBaTh U ONIEPUPOBATH MOHATUSIMU: OIpe/ieJICHHE, aKCHOMa, TeopeMa,
CIIEICTBUE,  CBOWMCTBO,  IPU3HAK,  JIOKA3aTE€JIbCTBO,  PaBHOCHJIbHBIC
(hOopMyNIUpPOBKM; TPUMEHATH UX; yMeHHe (QOpMyIHUpoBaTh OOpaTHOE H
MPOTUBOIIOJIOXKHOE YTBEP)KJEHUE, NMPHUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
UCIIOJI30BaTh METOJI MAaTEMAaTUYECKON MHAYKIMH; IPOBOJIUTH JOKA3aTEIbHbIE
pacCcykAeHMsl MpU PELICHUM 33a/]ay, OLEHUBATh JIOTMUYECKYIO IPaBUIIBHOCTh
paccyX/IeHH; yMEHHE OIEpUPOBATh MOHITUSAMU: MHOXKECTBO, [IOJIMHOKECTBO,
olepanuuy  HaJ  MHOXECTBAaMH; yMEHHME  MCHOJIb30BaThb  TEOPETHKO-
MHO>KECTBEHHBII ammapar Ajs ONHUCAHMS PealbHbIX MPOLECCOB U SBICHUN U
IpU pelIeHUH 3ajad, B TOM YHUCIE U3 APYTHUX YYeOHBIX MPEIMETOB; YMEHUE
OIepupoOBaTh MOHATHSAMH: Tpad, CBSI3HBIA rpad, aepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/7aBaTh U OMMCHIBATh rpadbl pa3mUUHBIMU CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl IPHU PEIICHUHN 33124

YMeHue onepupoBaTh NOHATHAMU: HaTYpaJIbHOE YUCIIO, LI€J0€ YUCIIO, CTEIIEHb
C LeIblM IIOKa3aTeleM, KOpPEHb HATypajJbHOW CTENEHHM, CTENEHb C
palMOHAIBHBIM IIOKa3aTelIeM, CTEIEeHb C JCHCTBUTEJIBHBIM II0Ka3aTelleM,
Jorapugm 4yucia, CHHYC, KOCUHYC U TaHT'€HC IPOM3BOJIBHOIO YHCIA, OCTATOK
[0 MOJYJI0, PALMOHAIBHOE YHUCIO, HPPALMOHATIBHOE YHCIO, MHOXKECTBA
HaTypaJlbHbIX, LEJIbIX, PAlUOHAIbHBIX, JCHCTBUTENIBHBIX YHUCEN; YMEHHUE
UCIIOJIb30BaTh IPHU3HAKU JIEIMMOCTH, HAUMEHbIUMM OOmMH JAenuTenb u
HavMeHbIIee ofIee KpaTHOe, alropuT™M EBKiIMIa Npu pelieHud 3aaady;
3HAKOMCTBO C Pa3jMYHbIMH MO3WIUOHHBIMU CHCTEMaMHU CUHCJICHMS;, YMEHHE
BBIMOJIHATh BBIUMCIIEHUE 3HAYEHUH U TpeoOpa3oBaHUs BBIPAKEHHH CO
CTeMEeHsMH U Jorapu@mamu, TmpeoOpa3oBaHUs JPOOHO-PAIMOHAIBHBIX
BBIPQXXCHUI; YMEHUE ONEpPUpPOBaTh IOHATHUSAMHU: IOCJIEN0BATEIBHOCTD,
apudmernyeckas Mporpeccusi, TreoMeTpuyecKkas Iporpeccusi, OECKOHEYHO
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yOBbIBaroIas reoMeTpuyecKas MIPOTpECCusi; yMeHHUe 3a/1aBaTh
MOCNIE0BATEIBHOCTH, B TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX (HOpMYyIT;
yMEHHE OIEpPUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHCIIO, CONPsHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO Yncia, opMa 3amnucu
KOMILJIEKCHBIX ~ YHCEI (reomeTpuyeckas, TPUTOHOMETPUYECKAsE U
anreOpanyeckasi); yMeTb MPOU3BOAUTH apUPMETHUYECKHE JIEUCTBUS C
KOMILJIEKCHBIMU YUCJIAMH; TIPUBOJIUTH IPUMEPHI UCTIOJIH30BAHUS KOMIUIEKCHBIX
YHCell; ONEPUPOBATh NOHATUAMU: MaTpula 2x2 u 3X3, onpeaenuTesab MaTPUIIbI,
TEOMETPUUYECKHUI CMBICIT OTIPEICTUTEIIS

YMeHue OonepupoBaTh IMOHATHAMH: PALMOHAIBHBIE, HMpPpaLlUOHAIbHbBIC,
IIOKa3aTesbHble, CTENEHHbIE, Jiorapu(MUUECKUe, TPUTOHOMETPUYECKHE
YPAaBHEHUSI M HEPABEHCTBA, UX CHUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSAMU:
TOXKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHUE, HEPABEHCTBO,
CHUCTEMa ypPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHECHHM, HEPABCHCTB
U CHCTEM; YMEHHME PEIaTh YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITOMOILBIO
pa3IM4YHBIX NPUEMOB; pellaTh YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; IPUMEHATh YPaBHEHHUs, HEPABCHCTBA, UX CUCTEMBI JIJIsl pELICHUS
MaTeMaTHYECKUX 3aJa4 U 3a/a4 U3 pa3lndHbIX oOJacTeld HayKH M PeajbHOU
KU3HU

YMeHue onepupoBaTh  HOHATHSAMM:  (QYHKUUS, YETHOCTh  (PyHKIMH,
NEPUOJUYHOCTh  (YHKLIUH, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
dbyHKIMKM, SKCTpeMyM (QYHKIMH, HAWOOJbIICe W HaUMEHbIIEe 3HAYCHUS
(GYHKIMM Ha TPOMEXKYTKE, HempepbiBHAs (YHKLHUSA, ACUMITOTHI Tpaduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOAHAs (YHKLUH, I'€OMETPUYECKUH U
(u3nyeckuil CMbICI MMPOU3BOIHOM, EpBOOOpa3Hasi, ONpeIeIEHHBINA HHTETPa;
yMEHHE HaxXOAMTh AacUMNTOTHl Tpaduka QGYHKIUH; YMEHHE BBIUUCIATDH
OPOM3BOJHBIC CYMMBbI, TPOU3BEIEHHs, YACTHOTO M KOMIIO3ULUHU (YHKIIHH,
HaXOJUTh ypaBHEHHUE KacaTeNbHON K rpa@uky (YHKIMH; YMEHHE HaXOIUTh
IPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIIHMI; yMEHUE HUCIOIb30BATh MPOU3BOAHYIO
JUISL UCCIIeTOBaHUs (PYHKIMMA, HAXOAUTh HAaNOOJIbIINE U HAUMEHBIIINE 3HAYCHUS
(GyHKUMHA; CTPOUTH TpaUKM MHOTOWIEHOB C MCIOJIb30BAaHMEM armapara
MaTeMaTHYeCKOr0 aHajiu3a; MPUMEHATHh IPOU3BOJHYIO Ui HAXOXKICHHS
HAaWIy4lllero pelleHus B TPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKUX M PU3NYECKUX 3a/ladax; HaXOJUTh IIOIAIl U 00bEMBI QUTyp
C TIOMOINBIO  MHTErpajga; MNPUBOAUTH  IPUMEPHl  MaTeMaTH4YECKOIO
MOJIEJTUPOBAHUS C MOMOIIBIO T pepeHIINaIbHBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMU: TpapuK (QYHKIUH, oOpaTHas (QYyHKIMS,
KOMIO3UIMs  (QYHKUMH, JuHeWHas (QyHKOMsA, KBaJpaTUuHas (QYHKLHS,
panuoHanbHas ~ (QYHKUMS, CTeNeHHass (yHKUIHSA, TPUTOHOMETPUUYECKUE
¢byHKkuMH, oOpaTHblE TpPUTOHOMETpUYECKHe (YHKIMM, TIOKa3aTeslbHas U
norapupmuueckas QyHKINH; YMEHUE CTPOUTH T'paduKU U3yUEHHBIX QYHKIHUH,
BBINOJIHATH IpeoOpa3oBaHus rpaduKoB GYHKIUN, UCTIONB30BaTh I'padUKu 1Jis
U3Yy4EHHUS MPOLIECCOB U 3aBUCUMOCTEH, TPU PELIEHUH 3a]a4 U3 APYTUX YUEOHbIX
IpeMETOB U 3ajlay U3 pealbHON KU3HH; BbIpakaTh (OpMyJIaMH 3aBUCUMOCTHU
MEXIy BEJIWYMHAMH; HCIIONB30BaTh CBOWCTBA WM Tpapuku (QyHKIWA s
pelleHus ypaBHEHUM, HEPaBEHCTB M 3a/ad C MapaMeTpaMu; U300pakaTb Ha
KOOPJIMHATHOM INIOCKOCTH MHOXKECTBA PELICHUM YPaBHEHUM, HEPABEHCTB U UX
CUCTEM

VYMmenune peuiaTh TCKCTOBLIC 3a/1a4U PA3HLIX THUIIOB (B TOM 4YHCJIC HA IIPOLCHTLI,
JOJIM 1 4aCTH, Ha JABHKXCHUC, pa60Ty, CTOUMOCTBH TOBApOB U YCIIYyI', HAJIOI'U,
3aJadynu M3 obnacTu YIpaBJICHUA JIMYHBIMHU H CeMEHHBIMHA (l)I/IHaHCB.MI/I);
COCTAaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U UX CUCTEMbI 110 YCJIOBHIO
3alau, UCCJICAO0OBATh ITOJYUYCHHOC PCUICHHUC U OLICHHUBATDH HpaB,Z[OHOI[O6HOCTB
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pe3yabTaTOB; YMEHHME MOJEIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE
MaTEeMaTHKH; COCTABIISTh BBIPAXKECHHUS, YPAaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHMIO 3a/1ayi, UCCIIEIOBATh MTOCTPOECHHBIE MOJIETIN C HUCIIOJIIb30BAaHUEM
anmnapara ajireOopbl, HHTEPIPETUPOBATH MOTYUYCHHBIN pe3ybTaT

VYMeHue omnepupoBaTh IMOHATHAMHU: CpelaHee apu(MeTH4ecKoe, MeAuaHa,
HanOoJpIllee M HaWMEHbIIEe 3HAYCHHs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOTO Ha0bOpa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH
UHPOPMALIMIO, TPEACTABICHHYIO B Ta0muIax, Ha JuarpamMmax, Tpadmukax,
OTPaXKAIOUIyI0 CBOMCTBAa pPEANbHBIX MPOIECCOB W SIBJICHUI; IPEICTABIATH
UH(POPMALIMIO C TOMOIIBIO TAOJIUI] ¥ AUArpaMM; HCCIIEI0BATh CTATHCTUYECKUE
JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM IpaMueCKIX METOIOB M 3JIEKTPOHHBIX
CpeAcCTB; rpaUUecKd MCCIIEAOBATh COBMECTHBIC HAONIOACHUS C IMOMOIIBIO
JMarpaMM paccenBaHMs U JMHEHHOMN perpeccuu

YMeHne onepupoBaTh MOHITHAMU: CIYYAHHBIA OMBIT M CIy4allHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUUEeCKUX METOJO0B; MPUMEHATh (POPMYJIBI CIOXKEHHUSI U
YMHOXKEHUSI BEpOATHOCTEH, (opMydy TONHON BEpOATHOCTH, (HOpMyITy
bepnymnu, komOuHaTopHBIe (DAKTBI W (POPMYIBI; OIEHWBATH BEPOATHOCTH
peaNbHBIX COOBITHIA; YMEHHE OTIEPUPOBATH MOHATUSMU: CIIy4aifHas BEJIMYMHA,
pacopenelneHne BEepOsSITHOCTEH, MaTeMaTH4eCcKoe OXHUAaHue, IUcHepcus u
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHOW BENWYHHBI, QYHKIIUU PACIpEICICHUS U
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAaJIbHOTO pacIpe/leieHHI;
YMEHHUE HCIIONB30BaTh CBOMCTBA M3YUYCHHBIX PACHpPEICNICHUHM Ui pPELICHUs
3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCEII, METO/IbI BHIOOPOYHBIX
UCCIICZIOBAaHUM; YMEHHE MPUBOAUTH HMPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
qriceJl B TPHUPOJHBIX W OOIIECTBEHHBIX SIBJICHHUSAX; yYMEHHE OIEPHUPOBATH
HNOHATHSIMHM:  COYETaHME, IePECTaHOBKA, YHUCIO  COYETaHWH, YHCIO
nepecTaHoBoK; OnHOM HbIOTOHA; yMeHUEe NpUMEHSATh KOMOWHATOPHBIE (haKThI
U pacCyXIeHHs JUIs pelleHHs 3a/lad; OICHWBAaTh BEPOSITHOCTU pealbHbIX
COOBITHI; COCTaBISITh BEPOSTHOCTHYIO MOJEIb W HWHTEPIPETHPOBATH
MOJTyYEHHBIH Pe3yNIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, IIPsMas, INIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA yTJIa, IUIOCKUI YIroJl, ABYTPaHHBIN yIroJl, TPEXIPaHHbBIN
yIoJj, CKpEIIMBAIOIIUECS IpPSAMBIE, MapajluIeIbHOCTh U IEPHEHIUKYISIPHOCTD
IOPSMBIX M IUIOCKOCTEH, yTOJ MEXAy MpsAMBIMH, YTrOJ MEXAy HIpsMOH M
IIJIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH,
paccTosiHue MEXKIAY NPSAMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHE
UCMOJIb30BaTh NpU pPELICHUHM 3aJad H3y4YeHHble (aKTbl M TEOpeMbl
IUIAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MUPA;
CTPOUTH MATEMAaTHUYECKUE MOJECIU C IOMOILBI I'€OMETPUYECKUX IMOHATUH U
BEJIMYMH, pEIIATh CBA3aHHbIE C HUMM MPAKTUYECKUE 33/1a4U
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YMeHue omepupoBaTh MOHATUSAMH: IUIOmMAnb (UTYpbl, 00BEM (UTYpHI,
MHOT'OI'paHHMK, MPAaBUJIbHBIH MHOTOIPaHHUK, C€YEHHE MHOTOTpaHHUKA, KYO,
napajjieNnenurne], npusMa, nupamuna, (Gurypa W HOBEPXHOCTh BpPALICHUS,
IWIMHAP, KOHYyC, Imap, cdepa, miomanb cdepsl, IUIOMALb MOBEPXHOCTH
NUPaMUJIBL, TPU3MBI, KOHYCa, LWIMHIpa, O00bEM Ky0a, MPsSMOYIrOJIbHOIO
napaijenenunesa, MupaMuabl, MpU3Mbl, HIWIMHIPA, KOHYyCa, IIapa, pa3BépTKa
NIOBEPXHOCTH, CEUEHHUs KOHyca W UWIMHIpA, NapaUieibHble OCH WU
OCHOBAHHIO, CEYEHME IIapa, IUIOCKOCTb, Kacaromascs cgepsl, LUIHNHIPA,
KOHyCa; YMEHHE CTPOWTb CEYE€HHE MHOTOTpPaHHUKA, H300paxarhb
MHOTOI'paHHMKH, (PUTYPbI U IOBEPXHOCTHU BPALIECHUS, UX CEUYCHUS, B TOM YHUCIIE
C TIOMOINBIO DJEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHSITh CBOWCTBA
TeOMETPUYECKUX (Uryp, CaMOCTOSATENLHO (OPMYJIMPOBATh ONpPEAEICHUs
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u3ydaembIX (UTryp, BBIBHTaTh THIOTE3bl O CBOMCTBaX H IpH3HAKaX
reoMeTpuueckux Quryp, OOOCHOBBIBATb MM OINPOBEPraTh HX; YMEHHE
IPOBOJIUTH KIaCCUPUKAIMIO (HUTYP 1O Pa3IUYHBIM MpPU3HAKAM, BBITIOIHATH
HE00XO0IMMbIE JIONOJTHUTENIbHBIE IOCTPOCHHUS

YMeHue onepupoBaTh MOHATUSAMU: IBUKEHHUE B IPOCTPAHCTBE, NapaljIe/IbHbINA
IEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NOA00Ms, TOA0OHBIE (PUTYPBI; YMEHHE PACIIO3HABATH paBHbIC
U 1monoOHble (QUTypBl, B TOM YHCIIE B IMPHUPOJE, UCKYCCTBE, apXHTEKTYpE;
UCIIOJIb30BaTh T'€OMETPHUECKUE OTHOILICHMS IMPH PELICHUU 3ajJad; HAXOAWUTh
FE€OMETPUUYECKHUE BEJIWYUHBI (JUIMHA, Yroj, IUIOIIaab, OOBEM) IpHU pPELIEHUU
11 3aJa4 M3 ApPYrux Yy4eOHBIX NPEAMETOB M U3 PEalbHOM >KU3HU; YyMEHHE
BBIYUCIISITh TEOMETPUYECKHE BEIMYUHBI (UIMHA, YTOJ, IUIOMAAb, OOBEM,
IUIOIAAb MOBEPXHOCTH), UCHONb3Ysl M3yUCHHbIE (DOPMYJIBI U METOABI, B TOM
yycie: IUIOLAAb IOBEPXHOCTH IMpaMUAbl, IPU3MBblL, KOHyCa, LWJIMHIPA,
wiomas chepsl; 00bEM Ky0da, IpSAMOYToIbHOIO Napaenenunesia, MupaMuibl,
NpU3MBbI, LWIMHIAPA, KOHYCa, IIapa; YMEHHWE HAXOIUTh OTHOIIEHHE O0BEMOB
110,100HBIX (hUTyp

YMeHue omnepupoBaTh TMOHATUSAMHU: MPSMOYTOJibHAS CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CYMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YUCIIO0, Pa3joKEHHE BEKTOpa 10 0a3ucy, CKalspHOe
MPOU3BE/ICHUE, BEKTOPHOE MPOU3BEACHHUE, Yol MEXAY BEKTOpPaMH; YMEHHUE
UCIIOJIb30BaTh  BEKTOPHBIK M KOOPAMHATHBIA  METOA JIi  pelIeHUs
TeOMETPHUYECKUX 3a7a4 U 3a7a4 APYTUX Y4eOHBIX IPEIMETOB

12

YMeHue BBIOUPATH MOAXOJSAIINN METOA JUIsl PEIICHUs 3aJladyd;, MOHUMaHHE
3HAYMMOCTU MAaTEMATUKH B M3yUYCHUH IPUPOIHBIX U OOIIIECTBEHHBIX IIPOILIECCOB
13 U SIBJICHUM; YMEHHME pPACIO3HABATh IIPOSBICHUE 3aKOHOB MATEMAaTUKU B
HUCKYCCTBE, YMEHHUE TNPUBOJIUTH IMPUMEPHl MATEMATHYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MATEMAaTUYECKON HAYKHU

INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 2JIEMEHT COJEPKAHUS

1 Yucna ¥ BEIYUCIIEHUS

1.1 HarypanpHble 1 nesnbie yucia. [IpusHaku 1eJIUMMOCTH 1EIbIX YUCET

Panmonanpsubie yrcia. OOBIKHOBEHHBIC U ACCATUIHBIC IPOOU, IPOIIEHTHI, 0ECKOHEUHBIE

12 MIEPUOIMYECKHE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypanbHOW creneHu. JlecTBus ¢ apupMeTHUECKUMHU
KOprIMI/I HaTypaHLHOI/I CTCIICHU

1.4 Crenensb ¢ nenbiM nokaszatesneMm. CTeneHb ¢ parmoHaIbHBIM Moka3areneM. CBOMCTBa
CTENEHH

15 CHHYC, KOCUHYC M TAHT€HC YMCIIOBOT0 apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHICHC

YHCJIOBOTO apTyMEHTa

1.6 | Jlorapudwm uncna. JlecaTuaHble U HATYpaJIbHBIC JTOTaprU(MBI

JeiictButensubie yncia. ApudmeTudeckue onepanuu ¢ JeHCTBUTEIbHBIMEA YUCIAMU.
1.7 [TpuGmm>x€HHBIE BEIYMCIICHUS, IPABWIA OKPYTJICHUS, IPUKUIKA U OIEHKA pe3yJibTara
BBIYHUCIIEHUN

1.8 | IIpeoOpa3oBaHue BbIpaXKEHHI

1.9 KomiuiekcHsie yucia

2 YpaBHEHUS U HEPABEHCTBA

2.1 I{enpie 1 1pOOHO-pallMOHATBHBIC YPAaBHEHUS
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2.2

HppaunroHanbHble YpaBHEHUS

2.3 | TpuroHoMeTpuyeCKHe ypaBHEHUS
2.4 | [loka3zarenbHBIC U JIOTApUDMUICCKUE YPABHEHHUS
2.5 | Lensie u npoOHO-paIiOHaIbHbIC HEPABEHCTBA
2.6 | UppaunoHanbHble HEPAaBEHCTBA
2.7 | [lokaszarenbHbIe U JIoTapuMUIECKIE HEPABEHCTBA
2.8 | TpuroHoMmeTpuyeCcKre HEpaBeHCTBA
2.9 | Cuctembl M COBOKYIMHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 | Marpuna cucteMsl JIMHENHBIX ypaBHEHUN. Onpe1eInTeNb MaTPHLIbI
3 @yHKIMU U TpaduKH
31 Oynkuus, crnocodbl 3amanus Qyskimuu. [papuk ¢yHkumu. B3ammsaO 0O0paTHBIE
' byskiun. YétHele u Heu€THbIe QyHKIMH. [leproanueckue GpyHKIUN
Ob6nacte ompeneieHuss W MHOXECTBO 3HaueHM ¢yukumu. Hymu ¢dyHkuumm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
’ MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbonbiee 1 HauMeHbllee 3HaueHne GyHKIUN
Ha IPOMEXKYTKE
33 CrenenHast GyHKIHS ¢ HATYpaJIbHBIM U IEJBIM MoKa3zareneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa U rpadMK KOPHSI 71-0¥ CTETICHU
3.4 | Tpuronomerpuyeckue PyHKIIMH, MX CBOWCTBA M rpaduKu
3.5 | [lokazarenbHas u Jorapudmuyeckas GyHKINHU, UX CBOMCTBA U IrpaduKu
36 Touku pa3psiBa. AcUMITOTHI rpadukoB QyHKIMH. CBOMCTBAa PYHKIIMMA, HETPEPHIBHBIX
Ha OTpE3Ke
3.7 | [locnenoBarenbHOCTH, CIOCOOBI 33/1aHUs MTOCTIEA0BATEIHLHOCTEN
3.8 | Apudmernueckas u reomeTpudeckas nporpeccuu. PopMyiia CI0KHBIX MPOLIEHTOB
4 Havana maremaTH4eckoro aHaiamnsa
4.1 [TpousBoaHas ¢pyHkimu. [Ipon3BoiHbIE 31€MEHTAPHBIX PYHKIMHA
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHHWIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 | skcTpemyMbl. HaxoxneHue HawOONBIIET0 UM HAMMEHbBINEro 3HaueHus (YHKIUU Ha
OTpe3Ke
4.3 | [lepBooOpa3nas. UnTerpan
5 MHo€ecTBa U JIOTHUKA
5.1 MHOK€eCTBO, Onepaluy HaJl MHOKecTBaMH. J{lnarpammsel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOuHaTopuka
7 ['eomeTpus
7.1 Purypsl Ha MIOCKOCTH
7.2 | llpsiMble U IMJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHMKu
7.4 | Tena u mOBEpXHOCTH BpalleHUS
7.5 | KoopauHAaThl U BEKTOPBI
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