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HHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma kypca «IIpakTukym Mo peueH’o MaTeMaTHUECKUX 3a1awy 0a30BOTo
ypoBHs i oOydarommxcs 10 — 11 xmaccoB paspaborana Ha ocHoBe DemepanbHOTO
roCy/1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CpeaHero ooduero oOpa3oBaHUs, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMI, NPEABIBISIEMBIX K MaTEMaTHUECKOMY OOpa30BaHMIO, U
TpaJAMLM poccuiickoro oOpa3zoBaHus. Peanuzanus nporpaMmbl O00ECHEYMBAET OBJIAJCHHE
KITFOYEBBIMH KOMMETCHIIMSIMH, COCTABIISIONIMMH OCHOBY JUIsI CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHMsl, 1EIOCTHOCTb OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO M IO3HABATEIHLHOTO Pa3BUTHUS
JMYHOCTH 00YYarOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «lIpaktukym mo pemeHno MaTeMaTHIECKUX 3a7ad» SBIACTCS OJHUM M3 HanOoJee
3HAYMMBIX B MpPOrpamMMe CTapiieid IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOecreYrBaeT
MHCTPYMEHTAJIbHYIO0 0a3y /i M3YyYEeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JApyrou
CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIUICHUE YYallluXcsi Ha YpPOBHE,
HEO0OXOAMMOM JIJIsi OCBOCHUSI KypCOB MH(MOPMATHKHU, 00111€CTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOrO Kypca ydamuecss OBIAJEBAalOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KOTopast pOpMyJUPYET CBOU JOCTHKEHUSI B MaTeMaTuueckoit hopme.

Crpykrypa kypca «lIpakTUKyM 0O pEIICHHI0O MAaTeMaTUYECKUX 3aJa4y» BKIIOYAET
CJIeyIOIUE CO/IepkKaTeIbHO-MeToANYecKre JTUHUK: «DyHKIUU U Tpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hawanma wMarematmyeckoro ananusa». Bce OCHOBHBIE COOEP)KATENBHO-
METOJUYECKUE JIMHUM HM3Yy4aloTCsl Ha MNPOTSKCHUHM JBYX JIET OOy4eHHUs B CTaplied IIKOJIe,
€CTECTBEHHO JIOMOJIHSSA APYT APyTra U MOCTEINEHHO HACHIIASICh HOBBIMU TEMAMU U Pa3ACIaMU.
JlaHHBIA KypcC SIBIISETCS WHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B cede cojaepiKaHue
HECKOJBKHX MaTeMaTHUYeCKUX JAUCIUILUIMH: anredpa, TPUroHOMETpHs, MaTeMaTHUYECKUIN aHau3
n gap. Ilo mepe Toro kak ywamiuecss OBJAJEBalOT BCE 0OoJiee MIMPOKUM MaTEMaTHYECKUM
amnmaparoM, y HUX TMOCJIEIOBATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MAaTEMATUYECKYK0 MOJEb PEaIbHOW CUTyallMd, NPUMEHSTh 3HAHUs, IOJY4YEHHbIE B Kypce
«Anrebpa W Hayama MaTeMaTHYECKOTO aHalu3a», JUIA PEIICHUS CaMOCTOSITEIbHO
c(hOpMYyITUPOBAHHONW MaTEeMaTUYECKOM 3a/layu, a 3aTeM MHTEPIPETHUPOBATH TMOTYyUYCHHBIN
pe3yJbTar.

Jlunus «YpaBHEHHS U HEPABEHCTBa» peaju3yeTcsi Ha MPOTSHKEHUU BCEro OOydYeHHS B
CTaplIe IIKOJE, IOCKOJbKY B KaXJIOM pas3lelie NpOorpaMMbl MPEIYyCMOTPEHO PEUICHUE
COOTBETCTBYIOMUX 3amad. OOydaroniuecss OBIACBAIOT PA3JIMYHBIMH METOJAMH PEIICHUS
LENbIX, palUOHAJIBHBIX, HUPPALMOHAIBHBIX, I[IOKA3aTEJbHBIX, JIOTAPUPMHUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPaBEHCTB W uX cucteM. [lojsiydyeHHbIe yMEHUs
WCTIONB3YIOTCS TIPU  HUCCIAEJOBAHUM (PYHKIUA ¢ TIOMOIIBIO TPOU3BOJHOM, pEHICHUU
MPUKIAAHBIX 33/1a4 U 33729 Ha HAXOXKJACHUE HAUOOJBITUX U HAUMEHBIIINX 3HAYCHUN (PYHKITUH.
JlanHast comep kaTeNbHas JIMHKS BKIIIOYAeT B ce0s Takke (GOpMUPOBAHUE YMEHHUH BBITIONHSATH
pacu€tel 1o (¢dopmysnaMm, TpeoOpa3oBaHUs IIENbIX, palMOHATIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAYKEHUM, a TAKXKE BBIPAKEHUH, COIEPIKAIUX CTETICHU U JIOTapru(MBI.
brnaromapss u3ydeHuio anreOpandeckoro marepuaia TPOUCXOIUT JalbHEUIee pPa3BUTHE



QITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUICHHUS  ydamuxcs, (OPMHUPYIOTCS HaBbIKU
JIEAYKTUBHBIX  PACCYXACHWH, pabOThl ¢ CUMBOJBHBIMH (OpMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHUJEC PAaBEHCTB U HEPABEHCTB. AJreOpa mpenajiaraet
3 (PEeKTUBHBIE MHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHO-MeTOaUYeCKass TUHUSA «DYHKIMU U TpaQuKu» TECHO MEPEIieTaeTcs C
OPYTUMHU JIMHUSIMH KypcCa, IOCKOJBKY B KAaKOM-TO CMBICIE 3aHa€T IMOCIEI0BATEIbHOCTh
M3ydeHus: MmaTepuana. V3ydeHuWe CTENEeHHOW, TOKa3aTeIbHOW, JorapupMUYECKOn U
TPUTOHOMETPUUECKUX (PYHKIUH, MX CBOWCTB M TrpadUKOB, HCIOJIb30BaHHE (PYHKIUN i
penieHus 3a7a4 M3 JAPYruX Y4YeOHBIX NMPEIMETOB M PEalbHOM >KM3HU TECHO CBS3aHO KakK C
MaTEeMaTUYECKUM aHAIM30M, TaK U C PeIICHNEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom GombItioe
BHUMaHHE ynenseTcs (GOpPMHPOBAHUIO YMEHHUS BBIpaXaTh (POpMyJIaMH 3aBHUCHUMOCTH MEXKIY
pPa3IMYHBIMK BEJIMYMHAMH, HCCIEIOBATh IMOJTY4YEHHbIE (YHKIMH, CTPOUTh HUX TpaduKH.
Marepuan 3TOM COAEpPKATEIBPHOW JIMHUM HAlLEJIeH Ha pa3sBUTUE YMEHUW UM HAaBBIKOB,
MO3BOJISIONIMX ~ BBIPAXaTh 3aBUCHUMOCTH MEXJy BEIUYMHAMU B pa3indyHoONl  Qopme:
aHAJIUTHYECKOM, Trpaduueckoil u cinoBecHO. Ero wu3ydeHwe crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTM K  OOOOIIEHHI0O U  KOHKpETH3alluu,
HCIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas nuHusa «Havana MaTeMaTHYECKOrO aHAIN3a» IMO3BOJISIET CYHIECTBEHHO
paclIMpuTh KPyT Kak MaTeMaTHYECKUX, TaK U MPUKJIATHBIX 33/1ad, TOCTYIHBIX 00y4Yaronmumcs,
Yy KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIEA0BATh U CTPOUTH rpaduku GyHKIUN, ONpeaesaTh
MX HaAuOOJIbIIE W HAUMEHBIIHME 3HAYEHUS, BBIUUCIATH IUIOmMaad (Guryp u oOBEMBI Tel,
HAaXOJWUTh CKOPOCTH M YCKOPEHHUs IpoueccoB. [laHHas conxepkaTeiapHas JUHHUS OTKPBIBACT
HOBBIE BO3MOXXHOCTM IIOCTPOCHHMS MATEMaTHYECKMX MOJEIIENM pEalbHbIX CHUTYyalHH,
HAXOXJICHUSI HAWJIYYIIEro PEIUICHUS B MPUKJIIAIHBIX, B TOM YUCJIE COUUAITBHO-3KOHOMUYECKHUX,
3a/la4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTHMYECKOIO aHaju3a CIOCOOCTBYET Pa3BUTHIO
abCTpakTHOTO, (DOPMATBHO-TIOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUHN
pacrno3HaBaTh MPOSIBJICHHUS 3aKOHOB MaTE€MaTUKM B HAyKe, TEXHHUKE U HUCKYCCTBE.
OOyuaromyecs y3HAIOT O BBIJAIOIMIUXCS pe3yibTaTaX, IOJYYEHHBIX B XOJI€ pa3BUTHUS
MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxarenpHO-MeTOAMYECKasT TUHUSL «MHOXKECTBA U JIOTUKA» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUM MHOXKECTB. TE€OPETUKO-MHOXKECTBEHHBIE NPEACTABICHUS NPOHU3BIBAOT
BECh KypC IIKOJbHONW MaTeMaTUKH U TpeiaraloT Hau0oJiee YHUBEPCATbHBIM S3BIK,
OOBEIUHSIOMUM BCE pa3jelibl MaTEeMaTUKW W €€ MPUIIOKEHUH, OHM CBS3BIBAIOT pa3HbIC
MaTEMAaTUYECKUE MUCUUIUIMHBI B eauHoe 1enoe. [loaToMy BaxkHO JaTh BO3MOXHOCTH
IIKOJIbHUKY TOHUMATh TEOPETUKO-MHOXECTBEHHBIM S3bIK COBPEMEHHOW MaTE€MaTUKU U
HCMOJIB30BaTh €r0 ISl BBIPAKEHUSI CBOMX MBICIIEH.

B xypce «llpaktukym no pemeHHr0 MaTEMAaTHYECKUX 3aJauy» MNPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOpbIC MpPHU3BaHbI C(HOPMUPOBATH HABBIKU
IIOCTPOEHUSI MOJICJIEN PEANbHBIX CUTYallMid, WCCICIOBAHUA OTUX MOJECIEU C MOMOIIbIO
anmapata anreOpsl 1 MaTEMaTHYECKOTO aHAIN3a M UHTEPIPETAIINH MTOTYYEHHBIX PE3yJIbTaTOB.
Takue 3aaHus BIUIETEHBI B KaXIbIM U3 Pa3feiaoOB IMPOTPAMMBI, MOCKOJBKY BECh MaTE€pHUAI
Kypca IIMPOKO HCHOJIB3YETCS Il PEUICHUs NPUKIAIHBIX 3anad. [Ipu pemeHnu peanbHbIX



NPaKTUYECKUX 3aj7lad  ydallluecs pPa3BHBAIOT HAONIONATEILHOCTh, YMEHHE HAaXOIUTh
3aKOHOMEPHOCTH, abCcTparupoBaThCs, UCIIOJIb30BaTh  aHAJoruio,  o0o0mare U
KOHKPETH3UPOBaTh TNpodsieMy. JIesITeNbHOCTh IO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJHBIX 3a/lad OPraHU3YeTCs B TpOIecCe M3YYCHHs BceX TeM Kypca «lIpakTukym 1o
PCIICHUIO MAaTEMAaTHYCCKUX 3314,

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM maHe Ha u3y4eHHe Kypca aaredpbl 1 Hayal MaTeMaTHIeCKOro aHaIn3a Ha 6a30BOM
ypoBHe oTBoauTCA 1 yaca B Hegemo B 10 kiacce u 1 yaca B Henenmto B 11 kiacce, Bcero 3a JiBa
roja oOyueHus — 68 yacos.

1. COAEP KAHHUE KYPCA

Paspnen 1. Pemienne ypaBHeHMii, HEPaBEHCTB M UX CHCTEM

3aMeHa MepPEMEHHBIX, YCIOBHBIE pABEHCTBA. PelieHne ypaBHEHU BBICIINX CTeNeHen. Pemenne
YPaBHEHUMM M HEPABEHCTB, COJAEPKAIIMX NEPEMEHHYI0 NIOJ 3HAKOM Monayisa. Pemenwne
VUPpALMOHAIBHBIX ypaBHeHHH. CHMMeETpUYECKHE M BO3BpaTHbIC YypaBHEHHs. Hekoropsle
UCKYCCTBEHHBIE  CIIOCOOBI  pelieHusl anredpandyeckux ypaBHeHuil. KomOuHupoBanue
pa3ianyuHbIX MeT0a0B. OOOOIIEHHBIII METOJI HHTEPBAJIOB MPH PELIEHUN HEPAaBEHCTB. PeweHue
NPaKmMu4ecKux 3a0ay Ha Uccied08anue CoOYUudibHo-s3KoHomudeckux ycaosuti 6 Ceeponosckou
obaacmu nocpeodcmeom yYpPasHeHull U HepAgeHCma.

Pazgen 2. [IpeoOpa3oBanue ajredpandecKux BbIpaskeHHU

[IpeoOpa3oBanue BbIpake€HUHM, coaepkalux pagukaisl. [IpeoOpa3oBaHHMe — CIIOKHBIX
BBIPXKEHUI, coepxalmx paaukaibsl. [IpeoOpazoBaHue BbIpAKEHUN, COJIEPKAIINUX CTEIIEHH C
pauuoHaIbHBIM TOoKa3zaTeseM. [IpeoOpa3oBaHue CIIOKHBIX BBIPAKEHUN, COAEPKAIIMX CTEIEHU
C palMOHalbHBIM TOKa3zateneM. [IpeoOpazoBaHMe TPUTOHOMETPUUYECKUX BBIPAKEHUU.
[IpeoOpa3zoBaHue CIOKHBIX TPUTOHOMETPUUECKUX BBIPAXKEHUH.

Pa3zpnes 3. Pemienre TpUroHOMETPUYECKUX YPABHEHHH, HEPABEHCTB U MX CHCTEM

Pemienne TPUTOHOMETPUYECKHMX YPaBHEHMM, HEPABEHCTB M HX CHCTEM, COAEPKAIINX
IIEPEMEHHYIO TI0J] 3HAKOM Moxayis. CBeaeHue pelieHUs HPPALMOHAIBHOTO YPAaBHEHUS K
PEIIEHHI0 TPUTOHOMETPUYECKOTO YpaBHEHUs. Perienne 0oiee ClI0XKHBIX TPUTOHOMETPUYECKUX
YpaBHEHUI U UX CUCTEM C IPUMEHEHUEM KOMOMHUPOBAHHBIX U HECTAHAAPTHBIX METO/IOB.
Paznea 4. Jlorapudmudeckas u nokazarejJbHass QyHKINH

[TokazaTenpHass (GyHKIMS. YCIOBHS CYIIECTBOBAHHS PEIICHUM TMOKA3aTEeNbHBIX YypaBHEHHI.
Pemenne  mokasaTeNbHbIX  YpaBHEHMH M HEPABEHCTB  (COJEp)KalIUX  MOAYJb).
Jlorapudmuyeckass ¢GyHKIUS. YCIOBUS CYIICCTBOBAHUSA pEHICHUN  JorapuMUYECKUX
ypaBHeHUH. Perenue sorapudmMuueckux ypaBHEHUN U HEPABEHCTB (COAEPKAIIMX MOJTYJIb).
Paznen 5. IlpyumMeHeHue NpOU3BOAHOM NPHU pPelICHUH NMPUKJIAAHBIX 32124

Boluucienre NOpOW3BOAHBIX — CIHOXHBIX (yHKIui. PemeHue 3amay  Ha  HaxoXKJIEHUE
HanOOJIBIIET0 ¥ HAMMEHBIIEro 3HAYEHUs! CIOKHBIX (DyHKUMM. Penienue 3amay npakTuyeckon
HAMpPaBJICHHOCTU C NPUMEHEHHUEM IPOU3BOAHOM. IIprMeHeHue NpOU3BOAHON IPU PELICHUU
NPUKIAAHBIX 3afad. Hccredoganue peanvHblX  COYUATbHO-IKOHOMUUECKUX —ABNEHUl 8
Cseponosckou obnacmu ¢ UCNONb308AHUEM (DYHKYUOHATbHBIX 3A8UCUMOCTEN NPU HOMOWU
npou3zeooHou. Teopusi pazHocmuulx cxem (Ougghepenyuanvroe ucuucienue). VicnonbzoBanue
MOHOTOHHOCTH QyHKIUU. [[pumenenue Teopemsor Jlarpanxa.

Pa3znes 6. 3axanus ¢ napamerpamu



Pemenue ypaBHeHHMII U HEPAaBEHCTB, COAepKalux mapamerp. ['paduueckue MHTEpHpETALUU.
Pemienne cucrem ypaBHEHUMN W HEPABEHCTB, COJEpXkKalux napamerp. PelmieHune cucrem
YPaBHEHHI U HEPABEHCTB, COJEPKAIIUX MapamMeTp, u3 3aaanuil EI'O.

/. UToroBoe noBTopeHune

2. INTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydeOHOro npeamera «MartemaTuka» IOJKHO OOecreyrBaTh JOCTHKEHHE Ha
YpOBHE CpEAHEro oO0mero oOpa30oBaHMs CIEAYIOMUX JHYHOCTHBIX, METalpEeAMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

2.1. JUHYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS IMPOTpaMMbl y4eOHOro mnpeamera «MaTemMaTHKa»
XapaKTEepU3yrTCA:

I'pasktaHCKOE BOCIIUTAHMUE:

C(hOPMUPOBAHHOCTBHIO TPAXKIAHCKON TMO3UIIMK OOydYarolerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro OOIIECTBA, MPEICTABICHUEM O MaTEeMaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, MPOILEAyp TPa)KIaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHl W TIp.), YMEHUEM B3aUMOJEHCTBOBATh C COLMAIbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHM C UX PYHKIMSIMU U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPAKIAHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCUMCKOM MATEMAaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKECHUSIM
POCCHICKUX MATEMATHKOB M POCCHMCKOW MAaTEeMaTHYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTHUAX, c(pepax SIKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:

OCO3HAaHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUsI, STUYECKOIO MOBEICHUS, CBA3aHHOI'0 C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKCHUW HAYKU M JIESATEIBbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOECHHUE
YCTOWYUBOTO OyAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHUPY, BKIIOYasd OCTETUKY  MAaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajlau, pEIICHUH, pacCyX IEeHU; BOCIPUUMYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3NIECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEeMaTHYeCKWE 3HAHUS B HMHTEpecax
3I0POBOTO U Oe30macHOro o0pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOANTAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryisapHas (unyeckas
AKTUBHOCTBD); (DU3UUECKOTO COBEPIIICHCTBOBAHUS, TIPHU 3aHATHUIX CIIOPTUBHO-030POBUTEIILHOM
JNEATETBbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IMuHbIM
cepam mpoeccnoHATbHON EATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpILIaThb OCO3HaHHbIM BBIOOp Oyayuieil mnpodeccun U peaIn30BBIBATH



COOCTBEHHbBIE JKW3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMAaTUYECKOMY
0o0pa30BaHMUIO U CaMOOOpPA30BAaHUIO HA MPOTSIKEHUH BCEHl JKU3HH;, TOTOBHOCTHIO K aKTUBHOMY
YYACTHIO B PEILICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

Cc()OPMUPOBAHHOCTBIO SKOJIOTMYECKOM KYJIbTYphl, IMOHUMAHUEM BIIUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSTHUE MPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100anpHOTO  XapakTepa OKOJOTMYECKWX MpoOJieM; OpUEHTAalMed Ha MpUMEHEHHE
MaTE€MaTUYECKUX 3HAHWUW ISl PEIICHHS 33/1a4 B 00JaCTH OKPYKAIOIIEH cpebl, IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKHM MX BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOIEH CPEbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKHU, TOHUMAaHUEM MaTeMaTUYECKO HayKu Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITANIOB €€ pa3BUTUS M 3HAYMMOCTH JUIS PAa3BUTHUS LIMBHIM3ALUY;
OBJIAJICHUEM SI3bIKOM MATEMAaTHKH W MaTeMaTH4ECKOW KyJIbTYpPOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBK) OCYIIECTBIISITH IPOEKTHYIO M HCCIECAOBATENbCKYIO JAESITEIBHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

2.2 METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3yibTaThl  OCBOGHHUS  MpPOrpaMMbl  y4eOHOro  mpeaMera
«MaremaTuka»  XapaKTEpU3YyIOTCS  OBJAJCHUEM YHUBEPCAIBHBIMU  HO3ZHABAMETbHBIMU
0elcmeusmMy,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU
DpeyIAMUGHbIMU OelCMBUIMU.

1) Vhusepcanvhvle no3nasamenshble oelicmsusi, obecneuusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00y4arouuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpa,
npuMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayul, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBrle Jornueckue neMcTBU:

~  BBISIBJISITH M XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB, MTOHSI-
TUW, OTHOUICHUN MEXAY MOHATUAMU; (POPMYIHPOBATH OMpPEACICHUS MMOHATUI; YCTaHABIIU-
BaTh CYIIECTBEHHBIN MPU3HAK KiIacCHU(UKAIMKU, OCHOBAHMS JUIsi 0OOOIICHHS U CPAaBHEHHS,
KpUTEPHUH MPOBOJMMOTO aHAIIN3A;

~ BOCIPUHUMATH, (DOPMYITUPOBATH M MPEOOPA30BHIBATH CYKIACHHS: YTBEPAUTEIBHBIC U OTPH-
1aTeabHbIC, SANHUYHBIC, YACTHBIC U OOITUE; YCIOBHBIC,

— BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpEUHUs B (hakTax,
JAHHBIX, HAOMIOMECHUSIX W YTBEPKIACHUSX; Mpejiaratb KPUTEPUU NJIsi BBISBICHUS 3aKOHO-
MEPHOCTEH U NMPOTUBOPEUUI;

— JIe7aTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JCTYKTUBHBIX U WHIYKTUBHBIX yYMO-
3aKJIFOUEHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

— MPOBOAWTH CAMOCTOSATEIILHO JOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUH (MPSIMBbIE U OT
MPOTUBHOTO), BHICTPAUBAaTh APTYMEHTAIIHNIO, IPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI; 000C-
HOBBIBATh COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

— BBIOMpaTh cOCO0 pernieHus yaeOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBEIOMPATH Han00JIee TTOAXOASAIINN ¢ YIETOM CAMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPUEB).

bazoBbie nccienoBaTebcKkue ASUCTBUS:



— HCIIOJIb30BaTh BOMPOCH KaK HCCIIENIOBATENLCKHI WHCTPYMEHT MO3HAHUS; GOPMYyIUPOBATH
BOTIPOCHI, (PUKCHPYIOIIME MPOTHBOpEUNE, MpoOJieMy, YCTaHAaBIMBATh MCKOMOE W JaHHOE,
dbopMHpOBaTH TUNIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIIUI0, MHCHHE,

— TMPOBOJHUTH CAMOCTOATEIHHO CIJIAHUPOBAHHBIN SKCIICPUMEHT, HCCIICIOBAaHUE TT0 YCTAHOBIIC-
HUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBIICHUS, MPOIIECCa, BHISBICHUIO 3aBUCH-
MOCTEH MEXITy 0OBEKTaMHU, SBICHUSIMH, IPOIICCCAMU;

— CaMOCTOSITEbHO (HOPMYIUPOBATH OOOOIICHHSI W BBIBOABI MO pE3yJIbTaTaM IMPOBEAEHHOTO
HaOIIO/ICHUS], CCIIEI0OBAaHNs, OIICHUBATh JOCTOBEPHOCTH TMOJIYUCHHBIX PE3YyIhTaTOB, BHIBO-
JIOB ¥ 00O0OIIICHUI;

— TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEATIONOKECHHS O
€r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nadopmariueii:

— BBISIBJIATH JeUIUTHl UHPOPMAIIMHU, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha BOMPOC W JJIs
pelieHus 3a/1a4u;

— BBIOMpaTh MHGOPMAIUIO W3 UCTOYHUKOB PA3IMIHBIX THIIOB, aHAJTU3UPOBATh, CUCTEMATH3H-
pOBaTh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3THYHBIX BUIOB U (HOPM TIPEICTABICHHUS,

— CTPYKTYypHPOBaTh HHPOPMAIIHIO, IPEACTABIATH €€ B Pa3IUIHBIX (OpMax, WILTFOCTPHPOBATH
rpauyecku;

— OlIEHMBATh HAJA&KHOCTh MH(GOPMAIIUHU 10 CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM KPUTEPU-
SIM.

2) Vhusepcanvhvie KOMMYHUKAMUBHbBLE Oeticmeus, 06ecneyusaiom chopmMuposanHoCcnib

COYUALHBIX HABBIKOE 00)YAIOUWUXCA.

Ob61enue:

— BOCIPUHUMATH M (HOPMYIUPOBATH CYKJCHUS B COOTBETCTBUU C YCJIOBHSAMHU M IEIISIMH 00-
IICHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PECHHS B YCTHBIX M ITUCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy pElIeHUs 3a/auyi, KOMMEHTUPOBATh MOJYYCHHBIN pe-
3yJIbTAaT;

— B XO07¢ OOCYXXJIEHHUS 3a/J1aBaTh BOTPOCHI MO CYIIECTBY 00CYX)AaeMOU TeMbI, IPOOIEMBI, pe-
IIIaeMOM 3a/1auy, BHICKA3bIBaTh HMJICH, HAIICIICHHBIC HA TIOWCK PEIICHUS; COMOCTABIISTH CBOH
CYXJICHUS C CYXICHUSMHU JIPYTUX YYACTHUKOB JHAJIOTa, OOHAPY)KMBATh Pa3IUdIMe M CXOJI-
CTBO TO3UIMH; B KOPPEKTHOU (popMe (HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

— TMPEICTaBJIATh PE3yJbTaThl PEUICHUS 3a/layu, dKCIEPUMEHTa, UCCIEIOBaHMs, MPOEKTa; ca-
MOCTOSITEJIbHO BBIOMPATh (DOpMAT BBHICTYIUICHHSI C YIETOM 3aJ1a4 MPE3CHTAIUU M OCOOCHHO-
CTEU ayIUTOPUH.

CoTpyIHHYECTBO:

— TOHHUMATh W HWCIOJBh30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIWBUIYyAIBHOW palbOTHI MpHU
pelIeHn: y4eOHBIX 3a/1a4; MPUHUMATD 11€JTb COBMECTHOU JIEATEeITLHOCTH, TNIAHUPOBAThH Opra-
HU3AIMI0 COBMECTHOW palOThI, paclpenessaTh BUIBI padOT, OTOBapUBATHCSH, OOCYXIATh
MIPOIIECC U PE3ybTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

— y4YacTBOBaTh B TIpyNmoBbIX ¢opmax padoThl (0OCYXIeHHS, OOMEH MHEHUW, «MO3TOBbBIC
IITYPMBD) W WHBIC); BHIMOIHITH CBOKO YacTh paOOThI M KOOPAWHHUPOBATH CBOU JEHCTBUS C



JPYTMMH 4WIEHaMU KOMAaHJbl; OLIEHHWBATh KAUECTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT IO
KpUTEpUsM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvuvie pecynamuenvle Oelicmeus, obecneuugarom  hopmuposanue
CMBICTI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTABJISITh IUJIAH, aJTOPUTM pEUIEHUs 3aJadyd, BBIOMPATH CHOCOO pElIEHUs C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb:

— BIQJETh HaBbIKaMH MO3HABATEJILHON PeQUIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUHN U
MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB; BIAIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOH-
TPOJISI MPOLIECCa U Pe3yJIbTaTa PELICHUS MAaTEMaTHYECKON 3a4a4H;

— TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUHU 3a1a4H, BHOCUTH KOP-
PEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEM;

— OILICHMBaTh COOTBETCTBUE PE3YJbTAaTa LENHU U YCIOBUSIM, OOBSCHATh NPUUYUHBI JOCTHKEHUS
WIN HEIOCTHKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPUOO-
PETEHHOMY OIIBITY.

2.3 IPEAMETHBIE PE3YJIbTATHI

OcBoeHune yyeOHOro Kypca «Anredpa M Havajga MaTeMaTHYECKOrO aHaJIM3a» Ha YPOBHE
cpenHero o01ero ooOpa3zoBaHus J0HKHO 00ECIEYNBATh TOCTHXKEHHUE CIEAYIOMUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

10 KUIACC

YucJia 1 BLIYUCIEHUSA

OneprpoBaTh MOHATUIMH: PAIMOHATBHOE M JCHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAs M
JECATUYHAS IPOOb, IPOLICHTHI.

BemmonHare apudMeTHdeckue omnepanudd ¢ palMoHAIbHBIMH W JACHCTBUTCIHHBIMHU
YHUCJIAMH.

Breimonuare npuOIMKEHHBIE BBIUMCICHMS, WCIOJB3YS MpaBWIa OKPYIJICHUS, JeiaTh
NPUKUIKY U OLICHKY PE3yJIbTaTa BEIYUCICHUM.

OneprpoBaTh MOHATHUSIMH: CTETICHB C IIEIBIM ITOKa3aTelieM; CTaHaapTHas GhopMa 3aIlicH
JNEeUCTBUTEIBLHOTO YMCIIa, KOPEHb HAaTypallbHOW CTENEHU; MCIIOIb30BaTh MOIXOMIIYI0 (Gopmy
3alUCH ACHCTBUTEIBHBIX YACEI U PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh TOHATUSAMHU: CHHYC, KOCHHYC W TaHI€HC MPOU3BOJBHOTO YIJa;
MCIIOJIH30BATh 3aMMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHBIE TPUTOHOMETPUIECKUE (DYHKITHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO; 11€JI0€, PAIIMOHATILHOE,
VMppalroHaIbHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPABHEHNUE;

Bemonuare  mpeoOpa3oBaHHUs — TPUTOHOMETPUYECKHUX  BBIpAXEHHM W peliaTh
TPUTOHOMETPUYECKUE YPABHEHHS.



BoinonHsaTh peoOpa3zoBaHus LENbIX, PALMOHATIBHBIX U UPPALMOHANIBHBIX BBIPAXKEHUN U
peraTh OCHOBHBIE THITHI IIEJIBIX, PAIIMOHATIBHBIX U UPPAIMOHATBHBIX YPABHCHHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABCHCTBA IS PEIICHHS MaTEeMaTHYECKUX 3a1a4d U 3a7ad U3
pa3IUYHBIX 00JaCTEN HAYKU U pealibHOM KU3HU.

MopenvupoBaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAKECHUS,
ypaBHEHHUs, HEpPaBEHCTBAa IO YCIOBUIO 3a/Jayd, HCCIEAOBATh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM armmapara aareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBath NOHATUAMU: (PYHKIIHS, CIOCOOBI 3aaHusl (YHKIIMH, 00JIACTh ONMPEICICHUS
¥ MHOXECTBO 3Ha4eHUM (PyHKIMHU, TpaduK GyHKIIMH, B3aUMHO 0OpaTHbIEe (PYHKIIUH.

OnepupoBarth TMOHATHUAMH: UYETHOCTh W HEYETHOCTh (YHKOHMH, HYIH (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMM 71 pellieHrs ypaBHEHUH.

Ctpouth ¥ yuTaTh rpaduKu JUHEHUHONW (DYHKIIMH, KBAIPATUYHON (YHKIIMU, CTECICHHOU
(GYHKIHMH C IETBIM IMOKa3aTesIeM.

Ucnonb3oBath rpadukd QyHKUUN A1 UCCIEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEH TpHU
pEIICHUH 3a/ad U3 JPYyrux y4eOHBIX MPEAMETOB W PeaJbHOM XU3HH, BBIpakaTh (hopmyiaMu
3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Hauvana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATHSAMHU: TOCICIOBATEIILHOCTD, apupMETHUYECKass W TeOMETpHIecKas
IPOTPECCHUH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO yOBIBAOIIAsi TEOMETPUYECKas TPOTPECCHs, CyMMa
0ECKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

3anaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIILHOCTEH W MPOTPECCUil ISl PEUICHUS peaTbHbBIX
3a]1a4 MPUKJIAHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATUSIMH: MHOXKECTBO, ONIEpaIliy HaJ MHOKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jijisi OMUCAHUs PealbHBIX MPOIECCOB
U SIBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 APYTUX yIeOHBIX MTPEAMETOB.

OmnepupoBaTh MOHATHIMHE: OMIPEIEICHUE, TeOpeMa, CIEICTBHE, T0KAa3aTeIbCTBO.

11 KITACC

Yucua 1 BbIYUCICHUSA

OnepupoBaTh TMOHATHSAMU: HATypAJIbHOE, LEJIOE€ YHUCIO; HCHOJb30BAaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEl, PA3JIOKEHUE YUCIIa HA MPOCThIE MHOYKUTENU ISl PELLICHUS 3a1a4.

OrneprpoBaTh MOHATUEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATHAMHU: JIOTAPU(PM UKCIA, JECITUUHBIE U HATYpaJIbHbIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHsATh cCBOWCTBa CTENEHW HJisi MpeoOpa3oBaHUsS BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMU: II0OKA3aTEIbHOE YPaBHEHHWE W  HEPABEHCTBO; pellaTb OCHOBHBIE THIIBI
ITI0KA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.



BoeinonHATe npeoOpa3oBaHUsl BBIPAXKEHUH, COJEp)KALIMX JOrapu(Mbl; ONEpUpPOBATh
NOHATUSMM: JIOTApU(PMHUUECKOE YypaBHEHHWE U HEPABEHCTBO; peUIaTh OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHHM U HEPABEHCTB.

Haxonuts pemenus npocTeNmnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ PELICHUE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH IS PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxomauTe penrenns mpoCTENINX CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YPAaBHEHUN U
HEpPABEHCTB.

MonenpoBaTb peabHbIE CUTyallUM Ha S3bIKE ainreOpbl, COCTABIATH BbIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBMIO 33Ja4M, UCCIIEN0BATH ITIOCTPOECHHBIE MOJECIIN
C MCTIOIb30BAHHUEM arlapara aiareopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTb NOHATUSAMHU: TNEPUOAUYECKAs (PYHKIMS, HPOMEXKYTKH MOHOTOHHOCTHU
(GyHKIUM, TOYKH 3KCTpeMyMa (YHKIMH, HauOOJIbLIEE U HauMEHblIee 3Ha4eHUs] (yHKIUU Ha
IIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl UCCIEN0BaHus (YHKIUH, 3alaHHOM rpaduKoMm.

OnepupoBarb  NOHATUSAMHU:  TpadUKU  [OKA3aTENbHOW,  JIorapudMHUUEecKo U
TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX HA KOOPAUHATHOW MJIOCKOCTH U UCIIOIb30BATh
JUISl pELIEHUS] YPAaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKd JMHEWHBIX YpaBHEHUH W
WCIIOJIb30BaTh UX IS PELICHHS CUCTEMBI IMHENHBIX YPABHEHUN.

Hcnons3oBath rpaguku (QyHKIUN A1 KMCCAEAOBaHUS MPOLECCOB M 3aBUCUMOCTEN M3
OPYruX y4eOHBIX TUCLUHUILINH.

Hayana mareMaTH4eCKOro aHAJIN3A

OnepupoBaTb  NOHATUSMHU:  HENpepbIBHAS  (PYHKIMS; OpOU3BOAHAS  (DyHKUUU;
MCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM ISl pELICHUS 3a]1ay.

Haxonuth mpou3BOJHBIE 3lE€MEHTapHbIX (YHKIMMA, BBIUKCIATH MPOU3BOJHBIE CYMMBbI,
MIPOU3BEIECHNUS, YACTHOTO (PYHKIIHHA.

Hcnonp30BaTh NPOU3BOAHYIO Ul HCCIENOBAaHUS (YHKIMM Ha MOHOTOHHOCTb H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NpOU3BOAHYIO U1l HAXOXKACHUS HAWIYUYLIErO PEUICHUS B NPUKJIAIHBIX, B
TOM YHUCJIE COLIUATBbHO-DKOHOMUYECKHUX, 3a7a4ax.

OmnepupoBarh MOHATUSAMU: MEPBOOOpPA3HAs W HMHTErPal; MOHUMATh T€OMETPUYECKHUMN U
(U3UYECKUI CMBICI MHTETpaIa.

Haxonutb nepBooOpa3Hbie 3JIEMEHTAPHBIX (DYHKIMI; BBIYUCISATH UHTErpal 1o Gopmyse
Herotona—Jleitonuna.

Pewmate npukiagHbie 3aa4i, B TOM YKCIE COIMAIbHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHAJIN3A.



3. TEMATHYECKOE IINTAHUPOBAHUE

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
n/n Bcero 10 Bcero 11
NMPOrpamMMblI o0pa3oBaTeIbHbIE
KJ1ace KJ1ace pecypes:
1 Peuienne ypaBHeHUH, HEPABEHCTB U UX 10 5 https://resh.edu.ru/subject/
CHCTEM lesson/5100/start/326934/
) [IpeoOpa3oBaHue aredpanuecKux y 6 https://resh.edu.ru/subject/
BBIPAKCHU I lesson/5175/start/326685/
3 Perrenue TpUrOHOMETPHUYCCKUX YPaBHEHUH, 6 7 https://resh.edu.ru/subject/
HEPABEHCTB U UX CUCTEM lesson/5498/start/272542/
4 Jlorapudmuueckas u mokasaTeabHast 6 5 https://resh.edu.ru/subject/
byHKIMU lesson/6019/start/199181/
[IpumeneHne Mpon3BOTHON MPH PELICHUH i
5 H[I))I/IKJ'IaI[HbIX 3ar;aq T eﬂopuﬂ plc)wﬂpocmnbzx 0 3 https://resh.edu.rusubject
' lesson/5223/start/326717/
cxem.
3aaHus ¢ mapameTpaMu 4 )
Nrtorosoe noBropeHue
OBUIEE KOJIMYECTBO YACOB I10 34 34
[TPOTPAMME
4. ITIOYPOYHOE INIVIAHUPOBAHUE
10 kaace
Neni/n | HaumeHoBaHue pa3jena, TeMbl 10 kaacc
1 Pemenne ypaBHeHHii, HEPABEHCTB H HX CHCTEM 10
1-3 Pemrenne ypaBHEeHUI 1 HEPABEHCTB, CONEPKAIIMX MOIYJIN 3
4-5 Penienue ypaBHeHM, HEPaBEHCTB U MX CUCTEM MOBBIIIEHHOHN CI0XKHOCTH 2
6-9 Pemenne nppanoHaJIbHBIX YpaBHEHUN 4
10 Pewenue npaxmuyeckux 3a0ay Ha ucciedo8anue cCoyuanrbHO-3KOHOMUUECKUX YCI08UU 1
2 IIpeoOpa3oBanne ajredpanvecKux BbIpaKeHHil 7
11-13 | [Ipeobpa3oBaHue BBIPAKEHHIA, COACPIKAIINX PaIUKAIIBI 3
14-16 | [Ipeobpa3oBaHKe BhIpayKEHHH, CTETIEHH C PAllMOHAIBHBIM ITOKa3aTelleM 3
17 [Ipeobpa3oBaHne TPUTOHOMETPUYECKUX BBIPAXKEHUN 1
3 PenreHne TPMroHOMETPHYECKHX YPABHEHHH, HEPABEHCTB U HX CHCTEM 6
18-20 | PemieHue TpUTOHOMETPUUECKUX YPABHEHMI, HEPABEHCTB U UX CUCTEM (COZEepIKAIIIX 3
MOJTYJTb)
21-23 | PemieHne TpUrOHOMETPUYECKHUX YPABHEHUH U UX CHCTEM C IPUMEHEHUEM 3
KOMOWHUPOBAaHHBIX U HECTAHIAPTHBIX MPHEMOB
4 Jlorapudgmuueckas 1 nokasarejibHasi GyHKIMH 6
24-26 | Pemenue moka3aTelbHBIX YpPaBHEHUH M HEPABEHCTB (COJIEPIKANTUX MOJIYIIb) 3
27-29 | Pemenue norapuMUYeCKiX YpaBHEHUH M HEPABEHCTB (COJIEpKAIUX MOJTYJIIb) 3
5 3agaHus c napaMmeTpamMu 4
30-31 | Pemenue ypaBHEHUH C mapaMeTpaMu 2
32-33 | Pemenne HepaBEHCTB C MapaMeTpaMu 2
6 HTorossie noBpTopeHue 1
34 [ToBTOpEHME M cHCTEeMaTH3alMsI 3HAHUT 1
Bcero 34



https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

11 KJTACC

Neni/m | HammeHoBaHme pa3jesa, TeMbl 1
KJ1ace
1 Penienne ypaBHeHH i, HEPABEHCTB M UX CHCTEM 7
1-3 Pemenue ypaBHEeHUI U HEPABEHCTB, COJIEPIKAIINX MOIYJIH 3
4-5 Pemmenuie ypaBHeHU, HEPABEHCTB U UX CUCTEM IMOBBIILIEHHOM CI0XHOCTU 3
6 Pemenne nppanroHaabHbIX YpaBHEHUN 1
7 Pewenue npaxmuyeckux 3a0au Ha uccieoo8anue coyuairbHO-3KOHOMULECKUX YCI08UL 1
2 IIpeoOpa3oBanue ajredpandecknux BbIpaskeHuii 6
8-9 [IpeoOpa3zoBaHme CIOKHBIX BRIPAKESHUM, COACPIKAITNX PATUKAIIBI 2
10-11 [IpeoOpa3zoBaHme CIOKHBIX BRIPAKEHUM, CTEIIEHU C PAIIMOHAIILHBIM ITOKa3aTeieM 2
12-13 | IIpeoOpa3oBaHu€ CIOKHBIX TPUTOHOMETPUUYECKUX BBIPAKCHUM 2
3 Penienne TpUroHOMeTPUYECKHX YPABHEHUI, HEPABEHCTB U UX CUCTEM 7
14-17 Pemenne TpUTOHOMETPHUYECKUX YypaBHEHHH, HEPAaBEHCTB M HMX cHUCTeM (coaepikamux | 4
MOJ1yJIb)
18-20 | Pemienue Gomnee CIOKHBIX TPUTOHOMETPUYECKUX YPABHEHHUM U UX CHCTEM C IPUMEHEHUEeM | 3
KOMOMHHMPOBAHHBIX M HECTAHIAPTHBIX IIPUEMOB
4 Jlorapudmuueckas u nokasarejbHas PyHKIUH S)
21-23 | Pemenue mokasarenbHBIX YPaBHEHUH H HEPABCHCTB (COIEPKAIIMX MOJIYJIb ) 3
24-25 | Pemenue norapu()MUYeCKUX ypaBHEHHUH U HEPABEHCTB (COAEPIKAIIMX MOTYJIb) 2
5 IIpuMeHenne NPOU3BOAHOI NMPU pellieHUH NMPUKIATHBIX 3aaa4. Teopus paznocmuvix | 3
cxem.
26-28 | [Ipom3BoaHast pyu pEHICHUH MPUKIATHBIX 33124
6 3ajanus ¢ napamMeTpamMu 5
29-31 | Pemenue ypaBHEHUI ¢ mapamMeTpamu 3
32-33 | PemeHue HepaBeHCTB C MapaMeTpaMu 2
7 Hrorosrie noBTOpeHne 1
34 [ToBTOpEHME M CUCTEMATU3ALNS 3HAHUI 1
Bcero 34




