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@enepanpHas pabodas mporpaMma 1o ydueOHOMYy mnpeamery «MaremaThkay
(Oa3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpPMATHKa») BKIIOYAET
MOSICHUTENIbHYIO 3aIIUCKY, COJIEP)KaHNE 00yUEHUs, MIIAHUPYEMbIE PE3YIbTaThl OCBOCHHUS
IIPOrpaMMBbI [0 MATEMATUKE, TEMAaTHYECKOE TUIAHUPOBAHUE.

[TosicHuTeNnbHAs 3amMMCcKa OTpakaeT OOIIKE 1ENIU U 3a1a4i U3YYEHHsS] MATEMATHKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3Y4YeHHUI0 OOy4arollUMMUCH,
MECTO B CTPYKType Y4eOHOro IJjiaHa, a TaKXXe MOAXOAbl K OTOOpYy COAep:KaHMs,
K OIPEJICTICHUIO TUIAaHUPYEMBIX PE3YIbTaTOB.

Copepxanue o00y4yeHUsI PpaCKpbIBAE€T COAEp)KATEIbHbIE JIMHUM, KOTOpHIE
npeuIaratoTesi sl 0053aTeIbHOr0 M3Y4YeHHs B KaKJIOM KJlacce Ha YPOBHE CPEIHEro
o01ero oopa3zoBaHus.

[naHupyemble pe3ysnbTaTbl OCBOEHMSI MPOTrPaMMbl IO MAaTEMaTHKE BKIHOYAOT
JUYHOCTHBIE, METAlpeIMETHbIE pEe3yabTaThl 3a BECh NEpuoa OOyuyeHHUs Ha ypPOBHE
cpeaHero oOLEero o0pa3oBaHUs, a TAKXKE MPEIMETHbIE JOCTHXKEHHs OOy4yarolerocs
3a KaXAbli To/1 00ydeHus

INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o MaremMaTHKE Ha YpPOBHE CpeIHEro oOIiero ooOpa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c yu€ToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEIBbIBIIEMbIX K MAaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCHUICKOTO
oOpa3zoBanusi. Peanuzainus nporpaMMbl MO MaTeMaTHKE OOECleYrMBaeT OBJIAJCHUE
KJIFOUEBBIMU ~ KOMIIETEHIUSAMH, COCTaBISIOIIMMU  OCHOBY I  CaMOpa3BUTHS
¥ HEMPEPhIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIMIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIBLHOTO PA3BUTHUS IMYHOCTH 00 YyUaOIINXCS.

B nporpamme 1o maremaTHKe y4TEHbI HJied W mojokeHus: KoHuenumuu pa3BUTHS
MaTemaTudeckoro oopasoBanus B Poccutickoit deneparuu. B cooTBETCTBUY ¢ HA3BaHUEM
KOHIENIMY, MaTeMaTUYecKoe OOpa30BaHMUE [OJKHO, B YACTHOCTH, MPEIOCTABISAThH
KOKJIOMY 00yJaroneMycsi BOSMOYKHOCTh JIOCTHDKCHUS YPOBHSI MAaTEeMAaTUYECKUX 3HAHUM,
HEOOXOIMMOTO I TallbHEHIIIeH YCTIEeNTHOW KU3HU B obmiecTBe. VIMeHHO Ha perieHue
ATOM 3aJla4uM HaleJIeHa IporpaMMa 1o MaTeMaTuKe 6a30BOro ypOBHSI.

B snoxy mudpoBoit TparnchopManum Bcex cdep UETOBEUECKON NEATeTLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBeKOM 0Oe3 06a3oBoi
MaTeMaTU4YECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT ONOPHBIM MTPEAMETOM
TS U3Y4EHUST CMEXKHBIX JHUCIUIUIMH, a B JKW3HU TIOCJI€ IIKOJbl peajbHOU
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3zoBaHUE, YTO TPEOYyET MOTHOLICHHOM
0a30BOl 00I1e00pa30BaTEILHON TOJATOTOBKH, B TOM YHCIE U MaTEeMaTHYECKOW. DTO
OOYCJIOBJIEHO TE€M, YTO B Hallld JHU PACTET YKCIO CHEIUAILHOCTEH, CBS3aHHBIX
C HEMOCPEJACTBEHHBIM MPUMEHEHUEM MaTEMAaTUKU: U B cpepe IKOHOMUKH, U B OU3HECE,
Y B TEXHOJIOTHYECKUX 00JIACTAX, U 1ayKe B TYMaHUTapHbIX chepax. Takum o6pa3om, Kpyr
OoOy4Jaromuxcs, Mg KOTOPhIX MaTeMaTuKa CTAaHOBUTCS 3HAUYUMBIM IIPEAMETOM,
CYILIECTBEHHO PACIIUPSIETCS.
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[IpakTryeckas MOJIE3HOCTh MaTeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpPeaMETOM
ABIIIOTCS (DyHIaMEHTAJIbHBIE CTPYKTYPhI HAILIETO MHUpPA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBECHHBIE OTHOILICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
ONbITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX [l pPa3BUTHS HAyYHBIX W
TEXHOJOTUYECKUX UJIeh. be3 KOHKPETHhIX MATEeMaTHUYECKMX 3HAHUW 3aTPYyJAHEHO
MMOHUMAHHWE TIPUHIIUIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE MW MHTEPIpETAs Ppa3HOOOpPa3HOW COIHMAIbHOH, HSKOHOMHYECKOM,
MOJIMTUYECKON  mHpopMmaluu, Manodh(EKTUBHA TIOBCEAHEBHAS  IPAKTHYECKas
IeATeNbHOCTh. Kaxx10My 4enoBeKy B CBOEH KU3HU IMPUXOIUTCS BBINOJIHATH JOCTATOYHO
CJIOKHBIC PACUETHI U COCTABIISATh HECIIOXKHBIE AT OPUTMbI, HAXOAUTh HYKHBIEC (DOPMYIIBI
U IPUMEHSTh WX, BIAJETh MPAKTUYECKUMU NPUEMAMU T€OMETPUUECKUX M3MEPEHUN U
NOCTPOEHUH, 4YWTaTh WH(GOPMAILIMIO, TMPEACTABICHHYIO B BUAY TaOdHIl, JUarpamm
U rpaduKoB, >XUTb B YCJIOBHUSIX HEONPEAEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITHH.

OmHOBPEMEHHO C pacmmpeHueM cdep MPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
obmecTBe Bc€ Oojiee BaXHBIM CTAHOBUTCS MAaTEMaTHYCCKUW CTHJIb MBIIUICHHSI,
MPOSIBIAIOIINAICA B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce wn3ydeHus
MAaTEMATUKH B apCEHAl MPUEMOB W METOJOB MBIILICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U ASAYKIUs, 00001eHne U KOHKPETU3allus, aHAINU3 U
CUHTE3, KJIacCU(pUKalUs U CUCTEMaTu3alus, abcTparupoBanre u aHajorus. OObEeKThI
MaTeMaTUYECKHX YMO3aKJIIOUEHUM, TMpaBWa MX KOHCTPYMPOBAHHS PACKPBIBAIOT
MEXaHHU3M  JIOTUYECKMX  TOCTPOCHHUH,  CHOCOOCTBYIOT  BBIPAaOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBaTh W JOKa3bIBaTh CYXKJEHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTteMaTuKe MPUHAIICKUT BeAYIas pojib B (OPMUPOBAHUHU
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS M BOCIUTAHUM YMEHHUN JEWCTBOBATH
10 33JaHHBIM AITOPUTMAM, COBEPIIEHCTBOBATh M3BECTHBIC U KOHCTPYMPOBATH HOBBIE.
B mpomecce pemeHus 3amad — OCHOBHOM YYE€OHOW JEATETRHOCTH Ha ypOKax
MAaTEMATUKH — Pa3BUBAIOTCS TBOPUECKAsI U MPUKJIAIHASL CTOPOHBI MBILIJIEHUS.

OOydyeHue maremaTHKe Aa€T BO3MOXKHOCThH Pa3BUBATH Y OOYYAIOIIUXCS TOYHYIO,
palMoOHAILHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpaTh HamOoJiee MOAXOISAIINE
S3BIKOBBIC, CUMBOJIMYECKHE, TpadUyecKue CpeJCTBa ISl BBIPAKEHUS CYXKICHUN U
HarJISIAHOTO UX MPEJICTaBICHUS.

HeoOxonuMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUU
ABJISIETCS 00II[ee 3HAKOMCTBO C METO/IaMU MTO3HAHUS ICHCTBUTEILHOCTH, IIPEICTaBICHUE
O MpEeIMETE W METOJIE MaTEeMaTUKH, €ro OTIMYUS OT METOJ0B E€CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKU ISl PEIICHUs
Hay4YHBIX U MPUKIAIHBIX 337a4. Takum 00pa3oM, MaTeMaTH4eCKoe 00pa30BaHUE BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYPhI YEIOBEKA.

N3ydenne MareMaTuku CIOCOOCTBYET ACTETHYECKOMY BOCIHUTAHHIO YEJIOBEKa,
MOHUMAHUIO KPacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKICHUW, BOCIPUATHUIO
reOMEeTPUIECKUX POpM, YCBOCHHIO UJIEU CUMMETPHH.
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[IpuopurerHeiMu 1ensaMu oOyueHuss matematuke B 10—11 kmaccax Ha 6a3oBOM
YPOBHE SIBJISIIOTCSL:

(opMUpOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHN (YUCIO, BEJIMYMHA,
reomeTpuyeckas (urypa, NnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIIEUMBAIOLIUX
MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATUUYECKOT0 00pa30oBaHus 00yJartoIuXcs;

NOJIBE/ICHHE OOYy4YalIIMXCd Ha JOCTYMHOM Uil HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKArOLIEro MHUpa, TOHUMaHUE MaTEMAaTUKHA KaK 4acTH
o01Iel KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEIUVIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATEJIbHON aKTMBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIJIEHUS,
MHTEpeca K U3yYCHHUIO MaTEMAaTUKH;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaTE€MATHYECKHE AaCHEKThl B PEATbHBIX JKU3HEHHBIX CHUTYalUsAX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABICHUS 3aBUCUMOCTEH H
3aKOHOMEpHOCTeH, (GOpMYJIMpOBaTh UX Ha S3bIKE MaTEeMaTUKU U CO3/1aBaTh
MaTeMaTUYeCcKHe MOJENH, MPUMEHSTb OCBOEHHBI MaTeMaTUYECKUH  armapar
JUISL pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLIEHUBATDH
IIOJIyYECHHBIE PE3YJIbTATHI.

OcCHOBHBIMM JIMHHUSMH conepxaHuss matemMatukn B 10-11 kmaccax sBisttores:
«Hucna u BeIMUCICHUSNY, «Anredpay («Anredpandeckue BBIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBay), «Hauana maTemarnueckoro ananuszay, «I'eomerpus» («I'eomerpuueckue
burypsl 1 ux cBoMcTBa», «M3MepeHHe TeOMEeTPUUYECKUX BEIMYUH»), «BeposTHOoCTh 1
CTaTUCTHKa». JlaHHBIE JIMHUM pPAa3BUBAIOTCS IapAJUICNIbHO, KaXKJas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOMN, OJIHAKO HE HE3aBUCHUMO OJIHA OT IPYIoOM, a B TECCHOM KOHTAKTe
u B3aumojehcTBuu. Kpome »3Toro, ux oOOBEAMHSET JOrMYecKas COCTaBIISIOIIAs,
TPaZULIMOHHO MPUCYILAs MaTEMATHUKE U TPOHU3BIBAONIAs BCE MATEMAaTUYECKHUE KYPChI U
conepkarensubie uHUN. ChopmynupoBanHoe B PI'OC COO TtpeboBaHuE «BiIaeHUE
METOJIaMH JTOKA3aTeJIbCTB, AJITOPUTMAMHU peUIeHUsl 3ajad, yMeHue (HopMyIupoBaTh
OINPE/EIICHNs, AKCHOMBI W TEOPEMBbI, INPUMEHATh X, MPOBOJUTH JOKa3aTEIbHbIC
paccyXIeHusi B XOJIe¢ pELICHUs 3aJauy» OTHOCHUTCS KO BCeM YUeOHBIM Kypcam, a
dbopMUpoBaHUE JOTMYECKUX YMEHHUH pachpenensieTcss Mo BCeM TojaM O00y4deHUs
Ha YpOBHE CpeJIHETO 00111eT0 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBISETCS 005A3aT€IbHBIM IPEIMETOM
Ha JaHHOM ypoBHe oOpas3oBaHus. IIporpammoli mo maTemMaTHKE MpelycMaTpUBACTCS
u3ydyeHue ydeOHoro mnpeamera «MaremMaTuka» B paMKax TpEX Yy4eOHBIX KYpCOB:
«AnreOpa W Hayaja MaTeMaTU4YeCKOro aHanusa», «l'eomerpusi», «BeposTHOCTH U
cTaTUCTHKa». DOpMUPOBAHME JIOTHUECKMX YMEHHW OCYILECTBIISIETCS HA MPOTSKEHUU
BCeX JieT oOy4deHHUs Ha YpOBHE CpPEIIHEro oOIero oOpa3oBaHUs, a DJIEMEHThI JIOTUKU
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYpPCOB.

OO611ee 4MCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4deHus: MaTeMaThuku — 340 4acos:
B 10 kmacce — 170 ygacoB (5 ywacoB B Hemeno), B 11 kmacce — 170 gacoB (5 ydacos
B HEJIETIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHuss MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst 0yayt copMupoBaHbl CIETYIOUIUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMKM OOY4YaIOMIerocss KaK aKTUBHOTO W
OTBETCTBEHHOT'O YJICHA POCCHICKOro OOIleCTBa, MPEACTaBICHHE O MAaTEMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, IPOLEAYP IPAkKIAHCKOTO
oOrecTBa (BIOOPHI, OMPOCHI M APYrO€), YMEHUE B3aMMOJICHCTBOBATH C COIUATBHBIMH
WHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPHUOTHYECKOr 0 BOCIIUTAHHS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TIpakJTaHCKOW HMACHTUYHOCTH, YBaKEHUS
K TMPONUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHWKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMATHKOB M POCCHMCKOM MATEMATHYECKOW IIKOJIbI,
HCIIOIh30BAaHMUE ITUX JIOCTHIKCHHUH B APYTHX HayKaX, TEXHOJIOTHUIX, chepax SIKOHOMHKH,

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IIOBEAECHUS, CBSA3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEJIbHOCTBIO YYEHOrO, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAsd OCTETUKY MAaTeMaTH4YECKHX
3aKOHOMEpHOCTEW, OOBEKTOB, 3aJad, pPEIICHHI, pacCyXIE€HU, BOCIHPUHUMYHBOCTDH
K MaTeMaTU4ECKUM acleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA,

5) dpuznyecKoro BOCIATAHNS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTEMaTHYECKUE 3HAHHUS B HMHTEpecax
3I0pOBOro0 M 0Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0POBBIO  (370pOBOE IIUTAHHWE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHA W OTIbIXA,
peryisipHas (usnyeckas akTUBHOCTb), (DU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aAHSATHUAX
CIIOPTUBHO-030POBUTEIILHON AEATEIBHOCTHIO;

6) TPY10BOIr'0 BOCTIMTAHMS:
TOTOBHOCTh K TPYIY, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K Pa3sTuIHBIM
chepam mnpodeccuoHaIbHON JEATEIbHOCTU, CBS3aHHBIM C MaTeMaTUKOM u eé
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NPUWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHUIO B PELICHUM INPAKTUYECKUX 3a7a4 MATEMaTHYECKOM
HaIPaBJICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH YKOJOIMUECKON KYIbTYPhI, IOHUMAHUE BIMSHHUS COILHAIBHO-
HSKOHOMUYECKHUX MPOIIECCOB HA COCTOSHHE IMPUPOIHON M COLHAIBLHOM CPEIbl, OCO3HAHUE
r100abHOIO XapakTepa OJKOJOTHYECKHX IIPO0JIEM, OpPHEHTALMS Ha IPHUMCHEHHE
MaTeMaTHYEeCKUX 3HAHWW JUIA pEIICHHS 3a7a4 B OO0JIACTH OKPYKAIOIICH Cpelibl,
IUITAHUPOBAHKE MMOCTYIKOB M OLEHKH HUX BO3MOXKHBIX ITOCIEACTBUI UL OKPY/KaroIIei
Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAaKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
cepbl 4eTOBEUECKON 1EATENbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTHU JUJISl Pa3BUTHUS
IUBWIM3ALMM, OBJIQJCHUE S3bIKOM MAaT€MaTUKUM W MaTeMaTH4ecKoOl KylIbTypou
KaK  CpPEICTBOM  IIO3HaHUS  MHpa, TOTOBHOCTb  OCYLIECTBIATH  MPOEKTHYIO
Y VCCJIEIOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUsI MPOrpaMMBbI 110 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y obydJaromierocs OyayT copMupoBaHbl METaNpPeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JICHCTBUSIMH,
VHUBEPCAILHBIMM ~ KOMMYHUKATUBHBIMH ~ JICUCTBUSIMM W YHHUBEPCAJIbHBIMU
PEryIATUBHBIMHU JIEUCTBUSMMU.

Ilo3naBareabHble YHHBEPCAJIbHBbIC YUeOHbIE 1eiICTBUA
Bba3oBble Jornueckue aeMcTBUS:

BBISIBISITH W XAPAaKTEPHU30BaTh CYIIECTBEHHbICE NPU3HAKK MAaTEMaTUYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUNA MEXKIY MOHATUSAMHU, (HOPMYIUPOBATH OMpPEIeICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIA MpHU3HAK KiIacCU(PUKALMKU, OCHOBAaHUS
J1s1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH MPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYIIMPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIlaTeNIbHbIC, €IUHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIC,

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IMPOTUBOPEUUS
B (¢akrax, [IaHHbIX, HaONIOACHUSIX W YTBEPXKACHHSIX, TNpenjaratb KpUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEYM;

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYEHUM, YMO3aKIIOUEHUN M0 aHAJIOTUH;
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IPOBOJUTh CAaMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKIECHUMN
(npsiMble ¥ OT TPOTUBHOIO), BBICTPAMBATh APryMEHTALWIO, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000OCHOBBIBATh COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BbIOMpATh Ccroco0 peleHus y4eOHOM 3a71aud (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIINM ¢ yUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciieoBarejibCKue AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCILCKHA HWHCTPYMCHT TIO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIINE MPOTUBOpEUne, MpoliemMy, yCTaHaBINBAThH
HUCKOMOE U JTaHHOE, (HOPMHUPOBATH THIIOTE3Y, ApT'yMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

MPOBOAUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, WCCIIEIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEeKTa, SBICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (HOpPMYITHpPOBaTh O000OIIEHHS W BBIBOABI IO pPe3yJbTaTaM
MIPOBEIEHHOTO HAOIOJCHUS, UCCICIOBAHUS, OICHUBATH JOCTOBEPHOCTH MOMYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB 1 O0OOIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpollecca, a TakKe BBIBUTATH
MPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmneii:

BBISBJIATH ACPUITNTH HHPOPMAIINH, TaHHBIX, HCOOXOMUMBIX JIJIT OTBETA Ha BOIIPOC
U JJIA pEICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAIMI0 W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBaTh M HHTEPIPETHPOBATH WH(DOPMAIINIO pa3IUYHBIX BUAOB U (hopm
MIPEICTABIICHUS;

CTPYKTYPHpPOBaTh HHQPOPMAIINIO, TPEACTaBIAT, €€ B Ppa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUIecKy;

OLICHWBATh HAAEKHOCTh MHPOPMAIUU IO CAMOCTOATEIHHO CPOPMYTHMPOBAHHBIM
KpUTEpHsIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIIHLHO.

KoMMyHHKAaTHBHbIE YHUBepPcalbHbIe YUeOHbIe HeiicTBUS:

BOCTIIPUHUMATh W (OPMYJIMPOBATh CYXKJACHHS B COOTBETCTBHU C YCIOBUSMH
U [EJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUSI 1O X0y PEIICHUS 3aa4i, KOMMEHTHPOBAThH
MOJIYYCHHBIN PEe3yJIbTaT;

B XOJ€ OOCYXACHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpoOJieMbl, pelaeMoi 3ajjauM, BhICKa3bIBaTh UJCH, HAIlCJICHHbIE Ha TMOUCK pEelIeHUS,
COTIOCTABJIATh CBOM CYXKACHHS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYyXUBaTh Pa3InYUe M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOIIacus, CBOU BO3PAKCHHUS,

NPENICTABIISATh PE3ylbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, WCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEILHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4ETOM 3aaad
Mpe3eHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.
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PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, AJITOPUTM pEIIeHUs 3a/1aul, BRIOUPATh CIIOCO0 PEIICHHS ¢ YIETOM
HMEIOIIUXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YIETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

BJIaJICTh HaBBIKAMH TO3HABATEIHHOW pedJieKCMM KaK OCO3HAHHWS COBEPIIAEMBIX
JEUCTBUA W MBICIUTEIBHBIX TPOILIECCOB, HMX Pe3yJbTaTOB, BIAJETh CIIOCOOaMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3yibTara PpeIieHUus MaTeMaTH4eCKOU
3a7a4u;

NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTh IPHU PEIICHUU 33]auH,
BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHWBAaTh COOTBETCTBUE pe3ysbTaTa LEIH U YCIOBHUSAM, OOBACHATH MPUUYUHBI
JOCTUKEHUSI WA HETOCTHKEHUS Pe3yIbTaTOB IEATEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMAaTh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaJIbHON pabOThI
Opy  pelIeHUd Yy4eOHBIX 3ajJad, NPUHUMATh 1eJb COBMECTHOM JesATeIbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThl, pacmpeiesiarTh BHABI padoT,
JIOTOBapHUBAThCS, OOCYKIAaTh MPOIECC M Ppe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TIpYyNNoBbIX (GopMax padoTel (oOCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIC MTYPMbI» U HHBIC), BEITIOIHATH CBOIO YacTh PaOOTHI 1 KOOPIMHUPOBATH CBOU
JICHCTBHSI C APYTUMU WiICHAMU KOMaH/Ibl, OIICHMBATh KAYE€CTBO CBOETO BKJIa[a B OOIIUt
MPOIYKT MO KpUTEPHSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHS.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yNIbTaThl OCBOEHHUS IMPOTpaMMbI MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpPEIHEro OOIIEro o0pa3oBaHus MPEACTABICHBI MO rojlaM 00y4eHUS
B paMKax OTHEIhHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3ieiax MporpaMMBbI
10 MaTEMAaTHKE.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsbIil Kypc «AnreOpa U Hauajga MaTeMaTUYECKOro aHAIN3a» SBJSIETCS OJAHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECNEYMBAET MHCTPYMEHTAJbHYIO 0a3zy MJisi U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JIpYroil CTOPOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKTHOE MBIIIJICHHE OOY4YaloUIMXcs Ha YpOBHE, HEOOXOJWMOM [IJIsl OCBOCHUS
y4eOHBIX KypcOB MH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeOHOro Kypca «Anredpa M Hadaja MAaTeMaTHYECKOro aHaiu3a» o0ydarolmmecs
OBJIa/ICBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopast (GOpMYyJIUPYET CBOU
JOCTHKEHHS] B MaTEMaTUYECKO popme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUIA YCIIEIIHOTO OBJIAJICHUs 3aKOHaMM (PU3MKM, XUMHUH, OWOJIOTWH, IOHHWMAHUSA
OCHOBHBIX  TEHJCHLMA DKOHOMUKM M  OOIIECTBEHHOM  KM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX MU KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MHCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBlazeHHUe
a0CTpPaKTHBIMU W JIOTMYECKHA CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIOJIb30BaTh O00OOUIEHWE M KOHKPETH3alWi0, a0CTparupoBaHHE W aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIITICHHE. B Xoze n3ydenust aareOpsl 1 Hadam
MaTeMaTHYeCKOT0 aHalin3a Ha YpOBHE CpeJHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OIBIT PEIICHUs MPHUKIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHbIX CHUTyallMd W HWHTEPIPEeTalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpoOje,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VY4eOHbII Kypc anreOppl M HayaJl MaTeMaTHYEeCKOro aHaiu3a oOjanaer
3HAYUTEJIbHbIM BOCIIUTATEIbHBIM IIOTEHLIMAJIOM, KOTODPBI peanu3yercss Kak uepes
y4eOHBIN MaTepual, ClocOOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 crneuuuky y4eOHOM HeATENbHOCTH, TpeOymoImel CaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 MOJYYEHHBIA PE3yJIbTar.

B ocHoBe meronukm oOydeHus anreOpe W HadallaM MaTeMaTHUYECKOro aHaln3a
JEKUT AESATEIbHOCTHBIA MPUHIIMIT 00Y4EHUSI.

B cTpykType nporpamMmbl o ajnreOpe U HauajaaM aHaJIn3a BbIIETSIOTCS CIeIyIoIIne
cofepKaTrellbHO-MeToinuecKue JuHUM: «Yucna u  BblUMcIeHUs», «DyHKIUU U
rpadukn», «YpaBHEHUsS U HepaBeHCTBa», «Hauama wmaremarmueckoro aHammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEp)KaTEIbHO-METOANYECKUE IJIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUU JBYX JET OOy4eHHsT Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO JOTOMHSS APYT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU
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TeMaMUu U pasjenaMu. J[aHHbII y4eOHBIN Kypc SIBISIETCS MHTErPaTUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e coJepKaHhe HECKOJIbKUX MaTeMaTHYEeCKUX AMCLMILINH: anredpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIIM3, TEOPUS MHOXKECTB U Apyrue. Ilo mepe toro
KaKk oOydarollHecs OBJIAJIEBAIOT BCE 0oJjiee IMIMPOKUM MATEMAaTUYECKHUM ammnapaToM,
y HHUX [OCJIeN0BaTeabHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOMUTh
MaTEeMaTUYECKyl0 MOJENb pEaJbHOM CHUTyalld, HPUMEHATHh 3HAHUS, MOJy4YE€HHbIE
B yueOHOM Kypce «Anrebpa M Hayala MaTeMaTH4YeCKOro aHaju3a», JJi pelleHus
CaMOCTOATETIbHO  C(POPMYJIMpPOBAaHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

CopepxaTenbHO-METOANYECKAsE JMHUA «YKcna W BBIYMCIECHUS» 3aBEpPILACT
(opMHUpOBaHME HABBIKOB HCIOJB30BaHUS JACUCTBUTENBHBIX YHUCEN, KOTOpPOe ObLIO
HA4YaToO Ha YpPOBHE OCHOBHOro ooOuiero obpasosanusa. Ha ypoBHe cpeanero oOuiero
o0pa3oBaHusl 0c000€ BHUMaHUE yaeseTcsl POPMUPOBAHUIO IPOYHBIX BBIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOUAIOIIUMX B ce0s HCIOJIB30BAHWE pAa3IMYHbIX (opM 3amucu
JNEUCTBUTENBHOTO YHCIIA, YMEHUE PALIMOHAIBLHO BBINOJIHATH JEUCTBUS C HUMH, JIEIaTh
IPUKHUIKY, OIEHUBATh pe3ynbTaT. OOydaronecs: Mmoixyq4aroT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUS JCUCTBUI C YMCIIaMH, 3aITMCAHHBIME B CTAaHAAPTHOU (opMme,
MCIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUU.

ConepxarenpHass  JMHMS ~ «YPaBHEHMsT M HEPABEHCTBA»  PEaIn3yercs
Ha TPOTSDKEHWU BCEro OO0ydeHHs Ha YpPOBHE CpPEIHEro OOIIEero oOpa3oBaHUsl, MOCKOJIBKY
B K&KIOM pasieiie IpOorpamMMbl IIPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3a/1ad.
OOyuaromuecsi OBJIaJICBAIOT PA3IMYHBIMU METOAAMHU PELIEHHUS UENbIX, PaldOHATbHBIX,
UPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOrapu(MUUECKUX U TPUTOHOMETPHUECKIX YPABHEHHH,
HEpaBEHCTB U uX cucteM. [lorydeHHble yMeHus1 UCIOIb3YIOTCS TIPU UCCIIEA0BAHNU (DYHKIIMIA
C TMOMOUIbK0 TPOM3BOMHOM, PEIICHUM TMPHUKIAOHBIX 33Ja4 M 331a4 HAa HaXOXKICHHUE
HaWOOJIPIIMX W HAMMEHbUIMX 3Ha4YeHu ¢yHkuuu. JlaHHas copepxkarenbHas JUHUS
BKJIIOYaeT B cebs Take (OPMUPOBAHME YMEHHH BBIOIHATH Pacy€Thl MO (opMyliam,
npeoOpa3oBaHusl ENbIX, PAMOHATBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPHUYECKHX
BBIDOKEHHI, a TakkKe BBIPAKEHHUH, COAEpXKAIMX CTeneHu u Jorapudmbl. braromaps
U3y4EHUIO  anreOpauyeckoro  Marepuajga  MPOMCXOIUT  JalbHEWIIee  pa3BUTHE
aITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS OOydaromuxcs, (GOpMHUPYIOTCS HaBBIKU
JNENYKTUBHBIX pPAcCy)KIECHHH, pPabOTbl C CHUMBOJBHBIMU (hOopMaMu, HPEICTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BHJIE PaBEHCTB M HEPAaBEHCTB. AnreOpa mpeniaraert
3(pPEeKTUBHBIE HHCTPYMEHTBI JJIs1 PELICHHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 33/1a4,
HArJIsTHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopepxatenbHo-MeTOAMYECKass JUHUA «DPyHKUMM U Tpa@uUKA»  TECHO
HeperUieTaeTcsl ¢ APYrUMU JMHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATEILHOCTh  M3YYEHHMs  marepuana. V3yuyeHue  CTENEHHOW,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKO U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB H
rpaduKoB, WCMOJb30BaHUE GYHKIMA [JIs1 perieHus 3a7ad U3 JPYruX y4eOHBIX
IIPEIMETOB U PEATLHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
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C pelieHueM YpaBHEHUW M HepaBeHCTB. [Ipu 3ToM Ooiibllloe BHUMAaHHE YIEISIETCS
GbopMUPOBaHUIO YMEHHUSI BbIpakaTb (OpPMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IuYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTUE YMEHHUU U HABBIKOB, MO3BOJSIOIINX
BBIPAXKaTh 3aBUCUMOCTH MEXKIYy BEJIMYMHAMU B Pa3IMYHON (PopMe: aHATUTUYECKOM,
rpaduueckoi u cioBecHo. Ero nuzydyenne cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIJIEHHUS, CTIOCOOHOCTU K 000OIIEHNI0 U KOHKPETU3AITUH, UCTIOIh30BaHUIO aHAJIOTHA.

CopepxatenbHass JnuHuA «Hagama wmaremaTMdeckoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO pPAaCIIUPUTh KPYr KaKk MaTeMaTUYeCKUX, TaK WU MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OO0YyYaromMMCs, Y KOTOPBIX TMOSBIISETCS BO3MOXKHOCTH HCCIENAOBATh U
CTpOUTh rpaduku (yHKIMM, ONpeaensTh UX HAUOOJbIINEe U HAaUMEHBIINE 3HAUYCHUS,
BBIUMCIATh IUIOMAAW (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MAaTeMaTUYECKUX MOJEJICH pEeajbHbIX CUTyalluid, HaXOXKIAECHUS HAWJIY4IIEro pPElICHHs
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOro aHaln3a CIOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(GbOopMaIbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MATEMATHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuvaroniuecsi y3HalOT O BBIAAIOUIMXCS PE3yJIbTaTax, MOJYYEHHBIX B XOZE Pa3BUTHUSA
MaTeMaTUKH KaK HAyKH, U UX aBTOPAX.

ConepxxarenbHO-MeTOANYECKas JIMHUS «MHOXECTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKH U TpejiarailoT HauOoliee
YHUBEPCAIBbHBIN S3bIK, OOBETUHSIONINN BCE pa3/ielibl MaTEMAaTUKN U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKUE TUCHUIUIMHBI B eauHoe uenoe. [loatomy
BaYXHO JIaTh BO3MOXKHOCTh 00YJaroIIeMycs TOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MAaTeMaTUKH U UCIIOIb30BaTh €r0 JJI BRIPAKEHUSI CBOMX MBICIIEH.

B yuebHoM Kkypce «Anredpa U Hayaina MaTeMaTHYEeCKOrO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIIMPOBAHMS, KOTOPBIE MPU3BaHbI C(HOPMHUPOBATH
HAaBBIKM ITIOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllUH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO amnmapara aiareOpbl M MaTeMaTHMYeCKOro aHajin3a W HWHTepHpeTanuu
NOJIYUCHHBIX PpPE3yJIbTaTOB. TakWe 3aJaHusi BIUIETEHbl B KaXAbId M3 pa3eiioB
POrpaMMBbl, IOCKOJIBKY BECh Marepuan Y4eOHOro Kypca MIHPOKO HCIOIb3YETCs
JUISl pelIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/ad
oOy4aromuecs: pa3BUBAIOT HaOIIOATEIbHOCTh, YMEHHE HAXOJIHMTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIaTh W  KOHKPETU3HPOBAThH
npoosiemy. JlesTensHOCTh 0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPraHM3yeTcsl B IMpOLIECCe M3YYEHHs] BCEX TeM ydyeOHOoro kypca «Asnredpa W Hayaia
MAaTEMaTUYECKOr0 AHAJIA3A».

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3YUEHUs y4eOHOTro Kypca «Anredpa
¥ HavaJla MaTeMaTu4ecKoro aHaiamusza», — 170 dacos: B 10 kiacce — 68 vacoB (2 yaca
B Heenmo), B 11 kmacce —102 yaca (3 yaca B Hezieo).

13



denepanpHas padouas mporpamma | Marematuka. 10—11 xnacchr (6a30BbIi YpOBEHB)
COILEPKAHUE OBYUEHUSA

10 KJIACC
Yuciaa 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JApOOH, MPOLIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE OPOOU. ApH(pMETHUYECKHE ONEPALMU C PALMOHATbHBIMU
YHUCIaMH, peoOpa30BaHus YUCIOBBIX BbIpakeHUi. [IpuMenenne qpobeil U MpoLEeHTOB
JUJISL pEMICHUS TIPUKIIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTpACiel 3HAHUW U PEATbHOMN KU3HHU.

JlelictBuTenbHble  uyuciaa.  PanuoHanbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubmMernueckre omnepanuu ¢ JCHCTBUTENbHBIMH  4uciaamu. [IpuOmmkéHHbIe
BBIYHCIICHUS, IPABUJIa OKPYIJIEHUS], TPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ uenbiM mokasateneM. CtanaapTHas ¢gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnonxonsmed (opMbl 3amUCH  JACHCTBUTEIBHBIX YHCEI
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudmMerrnyecknii KOpeHb HaTypalibHOM cTeneHu. [leficTBus ¢ apudmerndaeckumMu
KOPHSIMU HaTypaJbHON CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApPKTAaHTE€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUsA U HEPABECHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. Meton
WHTEPBAJIOB.

Peienue uensix v 1poOHO-pallMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppannoHanbHbIX YPABHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpuYECKUX YPaBHEHUM.

IIpuMeneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKHUX 33714 U 3a]1a4
U3 PA3NUYHBIX 00JIaCTe HAYKU U peajbHON KU3HU.

DyHKUMH U TPaPUKHU

Oynkuusa, cnocodsl 3amanus Gynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbie
b yHKITIH.

OOmacte ompeaeneHUss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKOuw.
[TpoMexxyTKH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHass (yHKIMS C HaTypaJIbHbIM W LENbIM IOKa3zaTesneM. EE cBoilcTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0il CTETeHH.

Tpuronomerpuueckasi OKpY>XKHOCTb, ONPEAEIICHUE TPUTOHOMETPUUECKUX (YHKITHI
YHUCJIOBOTO apryMeHTa.

Hauaja maTeMaTH4ecKoro aHaJmu3a
ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBATEIbLHOCTENH. MOHOTOHHBIE
MMOCJIEJOBATEIILHOCTH.
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ApudmMernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIas
reomerpudeckas rmnporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TIeoMeTpUYecKOon
nporpeccuu. @opMyrna CI0KHBIX IPOIEHTOB. Mcroap30BaHNEe NPOrPeCCUu 1JIs PEIICHUS
peanbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHOXeCTBO, oOmepaluyd HaJl MHOXecTBaMu. [luarpammbl  Oinepa—BenHa.
[IpuMeHeHrnE TEOPETUKO-MHOXKECTBEHHOIO ammapara i OMNUCAaHUSl  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3a7a4 U3 APYTrUX yICOHBIX PEIMETOB.
Onpenenenne, Teopema, CIECACTBUE, 10KA3aTEIbCTBO.

11 KIIACC

YucJia 1 BLIYMCTIEHUS
Harypanbnsie u uenbie yncna. [IpusHaky AeTMMOCTH LENBIX YUCEN.
CreneHb ¢ palMOHAIBHBIM TTOKa3aresieM. CBONCTBA CTEIICHHU.
Jlorapudwm uncna. JlecssTuaable U HATYpaTbHBIC JOTAPH(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAKEHUM, COIEPKAIIUX JIOTapU(PMBI.

[IpeoOpa3zoBanue BBIpAKEHUN, COACpXNKAIIMX CTENEHH C  PaIllMOHAIBHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenpHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JMHEHHBIX ypaBHEHUW. PenieHue NPUKIAIHBIX 3a7a4 C [OMOINIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYE€CKHUX
3aj1a4 U 3a7a4 U3 pa3IMyHbIX 00JacTel HAyKU U PeaTbHOU KU3HU.

DyHKIMU U TPaPUKHU

Oynkuusa. I[lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee u HauMeHbIIee 3HaueHue (QyHKIIUU
Ha IPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpaQUKU.

[Toka3arenbHas u Jorapupmuyeckas GyHKIUHU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] YPABHEHUI U JIMHEUHBIX CUCTEM.

Hcnonbs3oBanue rpapukoB (GYyHKOUN A8  HUCCIEJOBAaHUSA  IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEUICHUW 3a7ad U3 JPYrHuX Yy4eOHBIX
MIPEAMETOB U PEATTbHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHajau3a
HenpepsiBHble pyHKIIMH. MeTO MHTEPBAIOB Ui PEILICHUSI HEPABEHCTB.
[IpousBoanas ¢pyukuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOTHOM.
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[IpousBoaHbIe 37€MEHTApHBIX (QYHKIMH. DOpMynbl HaXOXKAECHUS MNPOU3BOIHOU
CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TPOM3BOAHOM K UCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHre HanOobLIero 1 HAMMEHBILIEr0 3HaUYeHU s (PYHKIIMHU Ha OTPE3KE.

[IpuMeHeHne NpON3BOAHON ISl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJis ONpeiesieHUs CKOPOCTH Ipoliecca, 3aaHHOr0 (PopMyIIoil Wi rpaguKom.

[lepBooOpa3znas. Tabmuiia nepBOOOPa3HBIX.

WuTerpan, ero reomerpuyeckuii U (pusndeckuil cMbici. Brluncnenue wHTErpana
no ¢opmyne Hprotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 ki1acce o0Oydaronuiicss Hoay4duT Ciaeayroue NpeMeTHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH TTOHATUSMHU: PAITIOHATLHOE U JIEHCTBUTEIIHLHOE YHCII0, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATh apu(METHUUECKHE OMEPAllMH C pallMOHAIBLHBIMUA U JICHCTBUTEILHBIMH
YHCIIaMH;

BBITIOJIHSITH TTPUOJIMKEHHBIC BRIYUCIICHUS, UCTIONB3YS MPaBHIIa OKPYIJICHHS, IeJIaTh
MPUKHUJIKY U OLICHKY pe3yJibTaTa BEIYUCIICHUM;

OMEpUpPOBATh TOHSATUSIMU: CTENEHb C LIEJbIM IOKa3aTesieM, CTaHaapTHas dopma
3alUCU  JICMCTBUTEIBHOI'O YMCIA, KOPEHb HATypajdbHOW CTENEHM, MCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JESHCTBUTEIBHBIX YHCEI IS PEIICHUS TPAKTUUCCKUX 3a/1a4
U TIpEACTaBICHUS JIaHHbIX;

OMEpUPOBATH TMOHITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IPOU3BOJIBLHOIO YrIia,
WCIIOJIb30BaTh 3aMMCh IMPOU3BOJIBHOTO YTiia 4epe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

byHKIMY.

YpaBHeHUs] M1 HEPAaBEHCTBA:

ONEpUPOBATh MOHATUSAMM: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJOE,
paMoOHAIbHOE, HPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHMUE,

BBIMIOJHATE NPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPDAKEHUN M pemliarhb
TPUTOHOMETPUYECKUE YPABHEHNS;

BBIIIOJIHATh  MIPEOOpPa3OBaHUs LENbIX, PALUOHAIBHBIX M  HPPallMOHAIBHBIX
BBIPDAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJIBIX, PAMOHAIBHBIX W HpPPalMOHAIbHBIX
YPaBHEHU U HEPABEHCTB;

IIPUMEHATh YPaBHEHUS M HEPABEHCTBA JUIA PELICHUS MaTeMaTU4YeCKUX 3a1ad U
3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peasibHOM KU3HU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHMUS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBMIO 3aJadM, HCCIEAOBATH IIOCTPOEHHBIE MOJEIN
C MCMOJIb30BaHUEM arapaTa aiareopsbl.
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DOyHKIUY U TpaPUKHU:

ONEpUpPOBATh MOHATUAMM: (DYHKUHS, CIOCOOBI 3adaHus (yHKIUHU, O0JIaCTh
OIpEAEIICHNUS] U MHOXKECTBO 3HaUEHUU QyHKIUU, rpaduk PyHKIIMHU, B3aUMHO 00 paTHbIE
bynximy;

ONEpUPOBATh TMOHATUAMM: YETHOCTh M HEYETHOCTh (YHKUMU, HYIH (DYHKIMH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku PyHKIUHN I PEIICHHS] YPaBHEHU;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YyHKUIMHM, KBagpaTUYHOW (YHKIIUH,
CTENeHHOW (DYHKITMU C IIeJIbIM [TOKa3aTeeM;

UCMOJIb30BaTh rpapuKu (GYHKIUI A UCCIIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAKATH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUMHAMM.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

OIIEPHpPOBATh  TOHATHUSMH:  IOCICIOBATCIILHOCTh,  apupMeTHUYecKas |
reOMETPHYECKAs MPOTPECCHH;

OIEpUPOBATh MOHATUAMU: OECKOHEYHO YOBbIBArOIAsh reoMeTpUYecKas porpeccus,
cyMMa 0€CKOHEUHO yOBIBAIOIICH T€OMETPHUIECKOM MMPOTPECCHUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CIIOCO0AMU;

UCTIOJIh30BaTh CBOWMCTBA TIOCJIENOBATCIILHOCTEH W TIPOTPECCHM IS PEIICHUs
peaNbHBIX 33724 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHIATHUSIMHU: MHOXECTBO, OIEPALIMHA HAJlT MHOKECTBAMU;
WCIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJs OMNUCAHUS PealbHBIX
MIPOLIECCOB U SIBICHUM, TP PEILICHUH 3aJ1a4 U3 IPYTrUX YUeOHBIX PEAMETOB,;
ONEPUPOBATH MOHITHUSIMU: OIPEIIECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K konity oOydenus B 11 kiacce oOy4aronuiicss HOJy4uT ClAeAYIOIINUE MPEAMETHBIC
pPE3YJIbTATHI:

Ymuciia v BBIYHCJICHUSA:

OIEpUPOBATH MOHATUSMH: HATypalbHOE, LEIO0E YHCIO, MCHOJIb30BATh MPHU3HAKH
JEJIMMOCTH LEJIbIX YKCEN, PA3JI0KEHHUE YMCiIa Ha MPOCThIE MHOXKHUTENIU ISl PELLICHUS
3a1ad;

OIIEpUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIbHBIM [TOKA3aTEeIEM;

OlEpUpOBaTh MOHATUSAMU: JiorapudM 4YHUCHaA, JAECATUYHBIE W HaTypaJbHbIC
Jorapu(MBbl.

YpaBHeHUA U HEPABECHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW JIsi MpeoOpa30BaHUs BBIPAKEHUM, OMEPUPOBATH
MOHATHAMU: II0KA3aTEJIbHOE YPAaBHEHUME M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
MTOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB;

BBITIOJHATH MPe00pa30BaHus BHIPAKEHUM, COEpKAIINX JorapuMbl, ONIEPUPOBATh
HNOHATUSMHU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO, PEIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

HAXOAUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABECHCTB;

ONEPUPOBATH TMOHITUAMHU: CHCTEMA JIMHEWMHBIX YPAaBHEHUHW U €€ pEIICHUE,
WCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUS MPOCTEUIIUX CHUCTEM M COBOKYMHOCTEW pAIlMOHATIBHBIX
YpPaBHEHU U HEPABEHCTB;

MOJIETTUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOphbl, COCTABJIATH BBIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 11O YCJIOBHUIO 33/1a4M, UCCIIEA0BATh MOCTPOECHHbIC
MOJIENIU C UCIIOJIb30BAHKUEM ammapara aiareopsbl.

DyHKUMH U TPaPUKU:

OTIEpUPOBATH MOHATUSMH: TTEPHUOINYECKas (DYHKIIHSI, TPOMEKYTKA MOHOTOHHOCTH
GyHKUIMU, TOYKM HKCTpemMyMa (GYHKIMU, HauOOoiblllee M HauMEHbIIee 3HaYeHUs
(GYHKIMHA Ha TPOMEXKYTKE, MCIOJIb30BaTh UX JI UCCIEAOBAaHUS (PYHKIIMH, 3aJaHHOU
rpadukoM;

ONEepUPOBATh  MOHATUAMM: TrpaduKH  IOKa3aTelbHOM,  JorapupMHUuecKon
U TPUTOHOMETPUYECKUX (PYHKIMNA, M300pakaTh UX HAa KOOPAMHATHOW IJIOCKOCTH U
UCII0JIb30BaTh JJI PEUICHUS YPABHEHUN U HEPABEHCTB;

nu300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHHM
Y WCIIOJIb30BATh UX JIJISl PEIIEHUS CUCTEMBI JINHENHBIX YPABHEHHII;

WCIOIBb30BaTh Tpa@uku QYHKIUN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPYruX Y9eOHBIX TUCIIUTIIINH.

Hayana maTteMaTH4eCKOro aHaJIM3a:

ONEepUpOBaTh TOHATUSMU: HENpepbIBHAas (QYHKUMS, MPOU3BOAHAS (DYHKIUH,
UCIOJIb30BaTh T'€OMETPUUYECKUNA M (PU3UYECKUU CMBICT MPOU3BOJHOM I pPELIECHUs
3aj1ay;

HaXOJIWUTh TPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKUUN, BBIYUCISATH MPOU3BOJHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIN;

WCIOJIb30BaTh MPOW3BOJHYIO JUIA HCCIEAOBaHUA (YHKIMHM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSThH PE3YyIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPA(HKOB;

UCIIOJIB30BAaTh ~ IPOMU3BOAHYIO  JUIA  HAaXOXKACHUSA  HAWIYYILIEro  pelIeHUs
B IIPUKJIAHBIX, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4aX;

OIepUPOBATh MOHATHIMU: IEPBOOOPA3HAS U UHTETPaAJL, IOHUMATh FT€OMETPUYECKHI
U GU3NYECKUN CMBICT UHTErpaia;

HaxOQUTh NEPBOOOpPA3HBbIE JIEMEHTAPHBIX (YHKLHM, BBIYUCIATH WHTErPajl
no ¢opmyine Herotona—Jleitonuna;

pelmiatb MNPUKIAIHBIE 3a1a4¥, B TOM 4YHCIIE COLUAIBHO-DKOHOMUYECKOIO H
(u3MYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOIO aHAJIN3A.
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10 KJIACC
HaunmenoBanue pasnena  |[KomuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUAEI A1€ATEILHOCTH
(TemnI) Kypca 4acoB o0ydJaromuxcs
MHOXeCTBa palliOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JIEHCTBUTENBHBIX YHCEIL
ParyoHaibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCTBaMu. JluarpaMmmebl
Ditnepa—BenHa.

Panmonanbubie yncia. OOBIKHOBEHHBIE
U JICCTUYHBIC TPOOH, MIPOLICHTHI,
OECKOHEYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHui. [Ipumenenue apobeit u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTEIIBHBIC YHCIIA.
PanimonaiibHbIe ¥ UppalliOHATIbHBIE
yycia. ApudMeTnuyeckue onepanuu

C JICCTBUTEIILHBIMU YUCIIAMH.
[TpubnxEHHBIE BEIYUCIICHUS, TTpaBUia
OKpYTJIEHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIEHUM.

MHOKECTBEHHBIN aInapar

JUJIs1 OIUCAHUA XO/1a PELICHUS
MAaTEMATHYECKUX 3a]1a4, a TAKKE
peanbHBIX MPOLECCOB U SBICHUH,

MIPY PEUICHHUH 33/1a4 U3 IPYTUX
y4eOHBIX TTPEIMETOB.

OnepupoBaThb NOHATUSIMH:
palMOHAIIBHOE YUCIIO, JEHCTBUTEILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOLICHTHI.
BoInosHATH apudmeTrnaeckue
onepaury C palMOHAIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
puOINKEHHBIC BHIYUCIICHHS,
UCIIONB3YS MPABUIIA OKPYTJICHUSI.
JesaTh NPUKHUIKY U OLIEHKY
pe3yJibTaTa BIYUCIECHUN.
OnepupoBath NOHATUSIMH:
TOXJECTBO, YPAaBHEHHUE, HEPABEHCTRO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTo/1 HHTEPBAJIOB.
Pemienue 1nenpix u ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1L[E€JI0€ U pAllMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoHATH Npeodpa3oBaHus 1ETBIX
Y PallMOHAJIbHBIX BBIPAKEHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTHYECKUX 3a1a4
W 3371a4 U3 Pa3IMIHBIX 00JIacTell HAyKU
Y pEATbHOU KU3HU

Oyuknuu u rpaduku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHNs () YHKIIHH.
B3aumHuo ob6parnbie pynkuuu. ['paduk
byHKIINN.

OO6nacth onpeaesneHrss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynmu @yHkium.
[TpoMexXyTKH 3HAKOMOCTOSHCTBA.
YeETHblie 1 HeYETHBIE (YHKIIUH.
CreneHp ¢ LeTbIM MOKA3aTENIEM.
CrangaptHas popma 3anucu
JICUCTBUTEIILHOI'O YHCJIA.
Hcnonp3oBanue noaxoasamen (hopmsl
3aMUCHU AEHCTBUTEIIbHBIX YUCEN

JUUISL PEIICHUS TIPAKTUUECKUX 3a]1a4

Y NIPEACTABJICHUS IaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINS,
crocoObI 3a/1aHus PYHKIUU, B3AUMHO
oOpatHble PyHKINU, 00TACTh
OTpeEIICHHs] 1 MHOXKECTBO 3HaYEHUM
byHkuuy, rpapuk GyHKINN; YETHOCTD
¥ HEUE€THOCTh (DYHKIUH, HYJIU
(yHKIMH, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA.

BbinoHaTh Npeodpa3oBaHus
CTEIIEHEN C LIEJIBIM I10Ka3aTeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (hOpMY
3aIMCH JIEWCTBUTEIBLHOIO YHCIIA.
DopMmyupoBaTh

1 WUIIOCTPUPOBATH rpapuuecku
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CrerneHHas QyHKIHS C HATypajIbHBIM
Y LEeTbIM TToKa3zaTeneM. E€ cBoiicTBa u

rpadux

CBOMCTBA CTENEHHOU (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXKy BETUYUHAMH.

Hcnonb3oBarh nudpoBbie pecypceol
JUTSl IOCTPOEHUs rpauKoB QYHKIIMH

Y U3Y4YEHUs UX CBOMCTB

ApudmeTnyeckuii KOpeHb
N—O# CTEIICHH.
HppanoHaibHbIE YpaBHEHUS
Y HEPABEHCTBA

18

Apudmernueckuii KOpeHb
HATypaJibHOW CTerneHu. JlencTBus

¢ apu(pMETHIECKUMH KOPHAMU N—0ii
CTEIICHH.

Pemenne nppanroHaIbHBIX YPaBHEHUAN
Y HEPABEHCTB.

CaoiicTBa U rpaduk KOpHS N-0i
CTEIICHU

D opmMyJIHpPOBATH, 3ANINCHIBATH

B CUMBOJIM4YecKkoil popme

Y WWJIIOCTPUPOBATH NPUMeEPaMu
CBOWCTBA KOPHS N-0i CTETIECHMU.
BbInoHATH peoOpa3oBaHus
VPPALMOHAIBHBIX BBIPAXKEHU.
PemiaTb OCHOBHBIE THITBI
VPPALMOHAIIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH 1151 pelieHus
Pa3JIMYHBIX 32/1a4 UPPALMOHAIILHbBIC
YPaBHEHHUS U1 HEPABEHCTBA.

Ctpoutsb, yuTaTh rpaduK KOpHs N-oi
CTEIICHH.

Hcnons3oBaTh nugpoBbie pecypebl
JUTSl IOCTPOEHUs rpauKOB (HYHKIIHIMA
Y U3YYEHHUSI UX CBOMCTB

21



denepanpHas padouas mporpamma | Marematuka. 10—11 knacchr (6a30BbIi YpOBEHB)

DopMyIIbl TPUTOHOMETPHH. 22 CuHycC, KOCHHYC ¥ TaHT€HC YUCIoBOro | OnepupoBaTh MOHATHUSIMHM: CUHYC,
Tpuronomerpuyeckue aprymMeHTa. ApKCUHYC, apKKOCHUHYC KOCHHYC ¥ TaHT'€HC IIPOU3BOJIbHOTO
YPaBHEHUS Y ApKTAaHI€HC YUCIIOBOIO apryMeHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
ONpENEIICHNE TPUTOHOMETPUUECKHUX MIPOM3BOJILHOTO yTJia Yepe3 0OpaTHbIE
(GyHKIMH 9YUCIIOBOTO apryMEHTA. TPUTOHOMETpUYECKUEe (DYHKITUU.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BeinoHATH Npeodpa3oBaHus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI.
TPUTOHOMETPUYECKUX BBIPAKECHUM. Pemiatb OCHOBHBIE THUIIBI
Pemienne TpuroHOMeTpUIECKUX TPUTOHOMETPUYECKUX YPABHEHUN
YpPaBHEHUI
[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OmnepupoBaTh NOHATUSIMH:

U IIPOrpeccuu

3a/1aHUs TIOCJIE]0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIBHOCTH.
Apudmerrnueckas v reoMeTpudecKas
nporpeccunl. beckoneuHo yObIBaromas
reoMeTpUYecKasi IpOrpeccHsl.
CyMMa GeCKOHEYHO YOBbIBaIOIIEH
r€OMETPUYECKON TPOTPECCHH.
@opMyra CI0XKHBIX IPOLIEHTOB.
Hcnonb3oBaHue nporpeccuu

JUIS PELLICHUS pealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATEbHOCT,
apudmeTrdecKas ¥ reoMeTpruIecKast
nporpeccun; 0ECKOHEYHO yObIBaronas
TreOMEeTpUYECKasi POTPECCHsl, CymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CI0KHBIX
MPOLEHTOB /IJIsl pellieHus 3a/1a4y

U3 pealIbHON MPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISTOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeIOBATEIbHOCTEN U MIPOrpeccuit
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JUTSL PEIICHUS PeaIbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

[loBTOpEeHmE, 0000IIEHNE, 3 OCHOBHBIC ITOHATHS Kypca ajreOpsl IIpuMeHATH OCHOBHBIC TTOHSTHS Kypca
CHCTeMaTH3allns 3HAaHUH ¥ HavajJ MaTeMaTHIeCKOro aHAJIN3a anreOphl ¥ Havajl MaTeMaTHIECKOTO
10 kmacca, o6o0mIeHNE aHaJIM3a JIJIs PeIIeHus 3a/1a4
¥ CHCTEMAaTH3allusl 3HAHHUH U3 PEAIbHOW KHU3HHU U JIPYTUX
IIKOJIBHBIX JUCIUTUINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonumdecTBo OCHOBHOE cofiep)KaHue OCHOBHBIE BUJIBI JICSITEILHOCTH
(Tembl) Kypca 4acoB o0 ydJaromuxcs
Crenens ¢ panoHaIbHbIM 12 Crenens ¢ panoHaIbHbIM ®opMyJIUPOBATH, 3ANNCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenpHbIE YPABHEHUS
U HEpaBEHCTBA

nokaszareseM. CBOMCTBA CTEIIEHM.
[IpeobpazoBanue BEIPAKECHUIA,
coJiepKalluX pallMOHAIbHBIE CTENIEHHU.
[lokazaTenpHbIE YPABHEHUS

Y HEPaBEHCTBA.

[TokazaTenbHast GyHKIHS, €€ CBONCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHUH.
DopMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChI
JUTSL TIOCTPOEHUS TpapuKOB (yHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckas ¢yHKITHUS.
Jlorapudmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudwm uncna. lecarudannie
U HaTypaJibHbIC JOTapU(PMBI.
[IpeoOpazoBanre BEIpAKECHUM,
coJiepKanux Jorapu@mei.
Jlorapudmuueckue ypaBHEHHs
Y HEPABEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH

B CUMBOJIM4eCKOU popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jiorapudma.

BoeinmonnaTes npeoOpa3oBaHus
BBIpOXXEHUH, COIEpIKAIIUX JOTapu(MBI.
DopMyIHpOBaATH

24



denepanpHas padouas mporpamma | Marematuka. 10—11 knacchr (6a30BbIi YpOBEHB)

Jlorapudmuueckas QyHkuus, e€
CBOMCTBA U TpaduK

U UJVIICTPHUPOBATDL I'P a(l)ld‘leCKH

CBOMCTBA JIOTapu(PMUIECKON PYHKITUH.

PemiaTs OCHOBHBIE TUIIBI
Jorapu(pMUYECKUX YpaBHEHUM

Y HEPABEHCTB.

Hcnonn3oBaTh mugpoBbie pecypebl
JUTsl TOCTpOoeHus rpaduKkoB (DYyHKITUN
Y U3YYEHHUS UX CBOMCTB.
3HAKOMUTBCHA C HCTOPHEH Pa3BUTHUS

MaTeMaTUKH
Tpuronomerpuyeckue Tpuronomerpudeckue GyHKIINH, UX OnepupoBatb
GyHKIMY U UX TpadUKu. CBOMCTBA U TpaduKH. MOHSITHEM TIeproaudecKas (PyHKIIHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX CTponTh, aHATU3UPOBATD,
HEPABEHCTBA HEPaBEHCTB CpaBHUBATH TpaPukKu

TPUTOHOMETPUYECKHUX (DYHKIIMIA.
DopMyIHpOBaTh

1 WJIIOCTPUPOBATH Irpauyecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GbyHKIHA.

Pemarsb npocreimme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
HUcnonb3oBaTrb rpaguku 11t
peLIeHUs] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonn3oBaTh mugpoBbie pecypebl
JUTSL TIOCTPOEHUs TpauKoB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBognas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pynkimu. Meton

HHTCPBAJIOB I pCIICHMSA HCPABCHCTB.

[IpousBonHas QyHKIUY.
["'eomeTpuueckuii U GU3MIECKUIMN
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE AIIEMEHTAPHBIX
¢dbyukmuii. [IpouzBogHast CyMMBI,
MPOU3BENEHUS], HACTHOTO (DYHKIIMA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanboIbIIero

Y HAUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpruMeneHnune npou3BOaHON

JUISl HAXOKJICHHSI HAUJTy4Ilero
penieHrs B IPUKIAJHbIX 3a1a4ax,
JUISL OTIPENIETIEHUSI CKOPOCTH MPOLECCa,
3aJlaHHOr0 (hopMyJIoi M rpapukomM

OnepupoBaThb NOHATHIMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUN.

Hcnonb30BaTh reOMETPUIECKUI

U (PU3NYECKUN CMBICI MPOU3BOTHON
IUTSl PELLICHUS 3a]1a4.

Haxoautb pou3BOgHbIE
AJIEMEHTAPHBIX PYHKIIUM, BBIYMCIATH
MPOU3BOAHBIE CYMMBI, TPOU3BEICHUS,
YacTHOrO (PYHKITHH.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL UCCieOBaHusT (DYHKITUU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSTH Pe3yJIbTaThI
HCCJIEIOBAHUS K IOCTPOCHUIO
rpaduxoB. [IlpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJECHUSI HAUTY4YIIEro
pEelIeHUs B IPUKJIAAHBIX, B TOM YHCIIE
COIMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHS
MaTEMATUYECKOr0 aHaJn3a
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MHTerpai u ero npuMeHEHHs 9 [lepBooOpa3znas. Tabouna OnepupoBathb NOHATUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYMCIASATD
Breruucnenne uaTerpana mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiiOuuria.
3HAKOMHTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4ECKOr0 aHaIM3a
Cucrtembl ypaBHEHU I 12 Cuctembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIbHBIX, UPPALIMOHAJIbHBIX,
MOKa3aTeJIbHBIX, JIOrapupMUIECKUX
YpPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
TSl PELLIEHUS] YPAaBHEHUN U CUCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIacTel HayKu

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YpaBHEHUH JJIs PELLICHHUS
IIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust npoCcTenmx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduky QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaenupoBarhb peabHbIE CUTYallUU
Ha S13bIKE aNreOphl, COCTABIATh
BBIPA)KCHUSI, YDABHEHM S, HEPABEHCTBA
Y CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE MOJEIH
C MCTIOJIb30BAHUEM anmapara ajreOpsbl
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HaTtypanbHeie 1 niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 pEAIIbHOU JKU3HU.
IIpu3Haky 1eIMMOCTH LIEIIBIX YHACEI

OnepupoBaTh NOHATHSIMM:
HaTypaJbHOE YHCJIO, IIEI0C YUCIIO.
Hcnonb30BaTh MPU3HAKU ACIIMMOCTH
EJIBIX YHCETI, PAa3JIOKCHUC YK CIIa

Ha IPOCThIC MHOXKUTEIH JIJIS PEIICHUS
3ama4

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTUSI Kypca aireopsbl
M HavajJ MaTeMaTUYECKOIr0 aHaIn3a,
0000IIIeHNE U CUCTEMATH3AaIMsT 3HAHUHN

Pemate npukiIagHbie 321241

U3 Pa3IMYHbIX 00JaCTEN HAyKn

U PEAJIbHOM KU3HU C ITOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bpi0uparhb onTUMalibHBIE CLIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh 1J151 pelieHust 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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