PABOYASA ITPOTPAMMA
y4eOHOro npeamera
«AJare0dpa U HayaJia MaTeMaTH4YecKoro anajau3a. ba3oBblii ypoBeHb»

s ooygaromuxest 10-11 kmaccoB

HOSACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAJINA3a»
6a3zoBoro ypoBHs it oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpenHEero odmero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHH, MPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaauLUi pOCCUCKOTO oOpa3oBaHus. Peanmuzanus nporpamMmbl oOecleYMBAaeT OBJaJICHUE
KIIFOYEBBIMU KOMIIETCHLIMSMHU, COCTABISIONIMMU OCHOBY JUISI CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOI'O, JIMYHOCTHOTO W I103HABATEIbHOTO pa3BUTHUS
JUYIHOCTH 00YYArOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaJIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, OCKOJbKY, C OJHOW CTOPOHBI, OH OOecleuynBaeT
UHCTPYMEHTAJIbHYIO 0a3y s M3y4deHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B paMkax 1aHHOrO Kypca ydaluecs OBIaJeBalOT YHUBEPCAIBHBIM 3bIKOM COBPEMEHHOU HAYKH,
KOTOpas (hOpMyIHPYyeT CBOU JOCTHXKEHHsI B MaTeMaTHUecKoi (opme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOr0 aHAJIN3a 3aKJIaJbIBA€T OCHOBY JUISl YCIIEHIHOTO
OBJIAJICHUS] 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHUIUN
HSKOHOMHKH U OOIIECTBEHHOM JKU3HU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOIUAX, YBEPEHHO HCIIONb30BATh UX B IOBCEJHEBHOM XKU3HU. B TOXE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMHU U JIOTMYECKU CTPOTUMHU MaTeMaTUYECKUMHU KOHCTPYKLIMSIMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKACHMUS,
UCIMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE M aHAJIOTUIO, (OpPMHPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpsl U Hadall MaTeMaTU4ecKoro
aHaJu3a B CTApILIEH IIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSATENIBHOIO  IOCTPOCHMSI ~MAaTEMaTHYECKUX MOJENIECH  pealbHBIX CUTyallud U
UHTEPIPETALMU TIOJYYECHHBIX DPCIICHHM, 3HAKOMATCA C [PUMEPAMH MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B IIPUPOAE, HAyKe M B MCKYCCTBE, C BBIIAIOIIMMHUCSH MaTEMaTUYECKUMHU
OTKPBITHSIMU M MX aBTOPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIA peanusyercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak M 4Yepe3 cHenuduky YydyeOHOW JeATeNbHOCTH, TpeOyIoel CcaMOCTOSTeNbHOCTH,
AKKypaTHOCTH, MPOAODKUTENIBHOW KOHLEHTPAalMM BHUMAaHHUs W OTBETCTBEHHOCTH 34
MIOJIy4EHHBIN pe3yibTarT.



B ocHoBe Meronuku oOyueHust anreOpe M HayajlaM MaTeMAaTHYECKOTO aHalu3a JICKUT
NeSITeIbHOCTHBIN MPUHLIUT 00Y4EHUSI.

Crpykrypa Kypca «Anredpa u Hauyajga MaTEMaTUYECKOTO aHaJIM3a» BKIIIOUAET CIEIYIOIINE
coJiepKarelbHO-MeTOAuYecKue JUHUU: «Yucna u BbruucieHus», «DyHKIUM U rpapukuy,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarnyeckoro ananusa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE COEPKATETBHO-METOANYECKUE JIMHUU WU3Y4arOTCS HA MPOTSKEHUM IBYX JIET
o0ydeHHusl B cTaplliell LIKOJIE, ECTECTBEHHO JONOJHASA JAPYr Apyra U IOCTENEHHO HaChIIAsCh
HOBBIMH TE€MaMM M pasfeinaMu. JlaHHBIM Kypc SBJIAETCS HWHTETPAaTHUBHBIM, IIOCKOJBKY
o0benuHseT B cebe coiepKaHUEe HECKOJIbKMX MaTeMaTU4eCKUX JUCLUIUIMH: anreopa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHaIu3, TeOpHst MHOXKeECTB U 1p. [1o Mepe Toro kak ydamuecs
OBIIICBAalOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTEIbHO
(GopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTEMaTHUYECKYI0 MOENb pealbHON
CUTyalluM, NIPUMEHATh 3HAHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayajla MaTeMaTH4eCKOIo
aHaM3a», JUIS PEIICHUS CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadu, a
3aT€M UHTEPIPETUPOBATH MOJTYUEHHbIN pe3ynbTar.

CopepxarenpHO-MeTOAMYECKAsT  JIMHMA — «Yuena WM BBIUMCIEHMS» — 3aBEpLIACT
(dbopMHpOBaHHE HaBBIKOB HCIIOJIIB30BAHUS JIEHCTBUTEIbHBIX YMCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOH mIKoJie. B crapmiell mkone ocoboe BHUMaHHE yaensercss (GOpMHUPOBAHUIO MPOYHBIX
BBIYMCITUTEIFHBIX HABBIKOB, BKJIIOYAIONIMNX B CE0S MCIOJIB30BAHUE DPA3IUYHBIX (hopM 3ammcu
JEHCTBUTEIIBHOTO YHCJIA, YMEHUE PpalMOHAJIBHO BBIIOJHATH JEHCTBUSA C HUMH, Jeilarb
OPUKUIKY, OLIGHHWBaTh pe3yiapTar. OOydarolmuecs IOJy4yarOT HAaBBIKM HPUOJIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBUM C YWCIAMHU, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
MCIIOJIb30BAaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BhIPAKEHUH.

JIluaus «YpaBHEHMsI M HEPAaBEHCTBa» pPeaIM3yeTcsl Ha MPOTSHKEHUM BCEro oOydeHHs B
CTapLIel WIKOJIe, IIOCKOJIBKY B KaXIOM pasfeiie IporpaMMbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIIKX 3aAa4d. OOyyaromuecs: oBJIaJeBal0OT PA3IMYHBIMU METOJIaMHU PELICHUS LIETbIX,
palMOHATILHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHHS UCIIOJIB3YIOTCS MPU UCCIEA0BAHUN
(GyHKIUH C TOMOIIBIO MPOM3BOJHON, PELICHWH NPUKIAJHBIX 3a7ad M 337a4 Ha HaXOXJEHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHU QyHKkuuu. [laHHas comepikarenabHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LENbIX, PAalMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIP@)KEHUH, COAep)KalllUX CTEeNeHUu U Jorapudmsl. brarogaps n3zydeHUro anredpanyeckoro
MaTepuaia MpoUCXOIUT JalbHEWIee pa3BUTHE alTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JAEIYKTHUBHBIX PpacCyXAEHHH, padOThl C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HAy4YHBIX 3aj[a4, HarJIsAHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenpbHo-MeTonuyecKas JUHUS «DyHKIUU U TpadUKM» TECHO IMeperuieTaeTcs ¢
JpPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEJ0BATEIbHOCTD
u3ydyeHus Marepuana. l3yueHwe CTemeHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUYECKUX (PYHKUUNA, MX CBOWCTB M TpadUKOB, HCHOJIb30BaHUE (DYHKUMNA AJs
pelieHus: 3a1a4y U3 JAPYruX y4eOHBIX MPEeIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pellleHHeM ypaBHEHUH M HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHHE yJenseTcss (GOPMHPOBAHUIO YMEHHUS BBIpaKaThb (OPMYJIAMU 3aBUCUMOCTH MEXIY
pa3MYHbIMM BEIMYMHAMH, HCCIEAOBATh MOJIY4YeHHbIE (YHKIMHM, CTPOUTh HUX TpaduUKHU.



Marepuan 3TOH COAEp)KATEIBHON JIMHUM HAlEJIE€H Ha pa3BUTUE YMEHHM M HaBBIKOB,
MO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMYMHAMH B  pazauuHod  (opme:
aHATUTHYECKOW, Trpaduueckoil W cinoBecHOH. Ero wu3ydeHwe crnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHMIO W KOHKPETU3allUH,
HCIIO0JIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHusa «Havana mMaTteMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIupUTh KPYr KaK MaTeMaTU4YECKUX, TaK U MPUKIAAHBIX 331a4, JOCTYIHbIX 00yJaromumMes, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTD UCCIIEIOBATh U CTPOUTH Ipaduku GyHKIUHN, ONPEAENsATh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IO GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpPEeHHs npoueccoB. JlaHHas cojaepaTeiibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMaTHMUECKUX MOJEIEH pealbHbIX CHUTyallli, HaXO0)KIEeHUs
HaWJIy4yllero PpeLICHUs B MPUKIAJHBIX, B TOM YHCIIE COIUAIbHO-3KOHOMHUYECKHX, 3aJlayax.
3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET PAa3BUTHIO aOCTPaKTHOTO,
(OpMaTbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, ()OPMHPOBAHUIO YMEHUI pPacro3HABATh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecs y3HaIKT O
BBIJIAIOLIMXCSl PE3yJbTaTax, IMOJYYEHHBIX B XOJ€ DPAa3BUTHS MaTeMaTUKU KaK HayKu, M HX
aBTOpax.

CopnepxarenbHO-MeTOANYECKasl TUHUSA «MHOXecCTBa U JOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTEeMaTHKU U MpeiaraloT Haubosiee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOMIUI
BCE pa3lenbl MaTeMAaTUKM M €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPAa3HbIE MaTeMaTHYECKUE
JUCLUIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY NOHHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPAKEHHS] CBOMX MBICIIEH.

B kypce «Anre0Opa u Hauanza MaTeMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTUYeCKOr0 MOJEIMPOBAHUS, KOTOpPbIE NMPU3BaHbI CPOPMUPOBATH HABBIKM MOCTPOEHUS
MoJieJIel pealbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIel ¢ TIOMOIIBIO anmapara aareopsl u
MaTEMAaTUYECKOTO aHaJIM3a M WHTEPHpPETAluy IIOJYyYEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 Pa3fesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
MCIIOJIb3YETCS JJIsl pelIeHHs MPUKIAIHbIX 3a1ad. [lpu perennn peaabHbIX TPAKTHUYECKHUX 3a/1a4
yuyaliecsi — pa3BUBAlOT  HaONIOAATENbHOCTh,  yYMEHHE  HAXOOUThb  3aKOHOMEpPHOCTH,
abcTparupoBaThCcsi, HMCMOJIb30BATh AHAIOTHIO, 00001IaTh M KOHKPETH3MPOBATh IMpOOIIEMY.
JlesaTrenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ay OpraHusyercs B
Ipolecce U3yYeHHs BCeX TeM Kypca «Anredpa n Hauajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM 1u1aHe Ha M3ydeHHe Kypca anreOpbl M Hadajdl MaTeMaTHYeCKOro aHaJln3a Ha

0a30BOM ypoBHE OTBOAMTCS 2 yaca B Hememo B 10 kmacce m 3 vaca B Henmenmio B 11 kimacce,
BCEro 3a ABa rojaa ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiedl 3HaHUI U PEalIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmKkEHHbIe BRIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas (Gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
MPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTuyecKkuMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHT€HC YUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penenne TpUroHOMETPUUECKUX YPABHEHHM.

[IpuMeHeHnEe ypaBHEHMI M HEPABEHCTB K PELIECHUI0 MATEMaTHYECKUX 3aJad M 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIIUU.

CrenenHast QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTH4uecKoro aHajimsa

[TocnenoBarenbHOCTH,  CcHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
@opmyna CIOXKHBIX IPOLEHTOB. Vcrnonp3oBaHUE MPOTPECCUM il PEIICHUS PEaJIbHBIX 3a1ay
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrapara Jis1 ONHMCaHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm uncna. [lecaTnynble U HATypaJIbHBIE JOTapHU(MBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaaiHbIX 3a/ad C MOMOLIbIO CHUCTEMBbI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexkyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOosnbiiee M HauMeHblllee 3HauyeHHE (YHKIIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudpmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnons3zoBanue rpadukoB (QYHKIUN A8 MCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NUYECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauboIbI11ero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIUU Ha OTpE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIoi Uit rpaduKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUil CcMbICI. BbrunMcieHue HHTErpaiga o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3YIOTCA:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUMCKOrO OOIIeCTBa, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTnueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKH.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHUEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3IndHbIX BUI0B UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI M OTHAbIXA, peryispHas Quandeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEelIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MAaTHUKHM W MAaTe€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHbLIMU  OelCeUsMU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00 Yaomuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs MOHSTUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0IINE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpPAHBATh aAPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BHIBOIBI;

e BbIOMpaTh cnoco® pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIJEIICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® [UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUNA  MHCTPYMEHT  IO3HAHHUSA;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHE;

® [POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBICHHS, Mpoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEA0BAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaThb HAJEKHOCTh HMHMOPMALUMU 110 CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHUKamueHvle Oelicmsus, o0ecneyusaiom chopmuposaHHOCmb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, POOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEHU, HAIEJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
OoOHapy>KUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3a/Ja4, MNpPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpOILECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaom opmuposanue CMvlci08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaTOB; BJIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

® OIICHUBaTh COOTBETCTBHE pE3yJIbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/lbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOrO aHaJIM3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHuUs JTOJDKHO 0OecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHas APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuUOMOKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHU.

OnepupoBaTh MOHIATUAMU: CTENEHb C LENBIM MOKa3aTeleM; CTaHJapTHas gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIONIb30BaTh MOAXOASILYI0 (hopMy
3aIUCHU ACUCTBUTENBHBIX YUCEII ISl PELICHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOU3BOJBHOIO  YIJIA;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKHE (QYHKIUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE,

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHMS.

BoimonHATe npeoOpazoBaHus LEbIX, PAIMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelIaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U UPPALUOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs M HEPABEHCTBA JJI PEHICHUs MATEeMATHYECKUX 3a7ad W 3a7a4d W3
pa3aMyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBHIO 3a/adyM, MCCIEN0OBATh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (DYHKIMHM, HYIH (YHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh TpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaguku GYHKUMN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW >KM3HM; BbIpaXkaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
pOTpeccu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pellieHHs] peabHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIIEPAL[MH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMH: ONPECIICHHE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, LE€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCE, PA3JIOKEHUE YUCIIA HA TIPOCThIE MHOKUTEIU I PELICHUS 3a/1ay.

OnepupoBaTh MOHATHEM: CTENIEHD C PallMOHAILHBIM [T0OKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JECATUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTh CcBOMCTBa CTemeHU s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
IIOHATUAMU: II0Ka3aTCJIbHOC YpaBHCHHUE u HCPAaBCHCTBO, peuaTtb OCHOBHBIC THUIIBI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHusi BBIpAKEHHUM, coOAepXkKaluX JOorapugMmbl; ONEpPUPOBATH
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHUU JUIS PELLICHUS IPAKTUYECKUX 3a7ad4.



HaxonuTek penieHus nNpocTernx CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSAMH: TIepUOAWYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  MOHATHSIMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuueckod
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MUCIOJIb30BATh
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOAHON JIJIsl pEILICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIESIOBAHMS K IOCTPOSHUIO TPahUKOB.

Hcnonb30BaTh NPOM3BOAHYIO JIsl HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUH; BBIYUCISATH UHTErpai mo GopMmylie
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB duexTponHbie JeATEIbHOCTH yUHTE s ¢ yueToM nporpammbl  I[Ipodopuent
HaumenoBanue
Ne (uudposBbie) BOCIIUTAHMS anusi
pa3aesioB U TeM Bcero
n/n oOpa3oBaTeJibH
NMPorpamMmbl Bus KP P
ble pecypchl
Hel)
YcTaHOBIEHUE TOBEPUTEIBHBIX OTHOIICHUI Wnxenep,
MEXy YUUTEIIEM U €r0 YYCHUKAMH, AaHATUTHK,
MiosKecTEa CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSATHIO Oyxranrep,
oOy4aromuMucs TpeOoBaHUI U POCHO yUUTENs UTEIb
palMOHANbHBIX U bubmmoreka YHArot p P YT, - v ’
. MPUBJICYCHUIO NX BHUMaHUS K 00Cy>KIaeMoi Ha ¢dbuHaHCHUCT,
NENCTBUTEILHBIX YKCEIL. LHOK
14 1 ypoke HH(POPMAIHH, AKTHBU3AIMN UX Kaccup,
PaunonansHbie https://m.edsoo.r N
MO3HABATENILHON 1eATeIbHOCTH Kpunrorpad,
YpaBHEHUS U u/1568aba3 o
HeDABCHCTEA Pa3Butne y 00y4aroniuxcs mo3HaBaTeIbHON apXUTEKTOP,
p aKTUBHOCTH, CAMOCTOSITEIbBHOCTH, UHUIIUATUBBL, | SKOHOMHCT,
TBOPUYECKUX CIIOCOOHOCTEN CTPaxOBIIHK,
MIPOTrPaMMHUCT
Pa3Butue y 00ydaronuxcsi Ho3HaBaTeIbHOM Nuxenep,
aKTUBHOCTH, CAMOCTOSITEIbHOCTU, MHUIIMATUBBI,  AHAIUTUK,
TBOPUYECKUX CIIOCOOHOCTEN Oyxranrep,
Bubnuoreka yquTCIb,
MHAHCHUCT
IlocienoBaTeabHOCTH U 5 HOK I?accn ’
POrpecCHU https://m.edsoo.r P
Kpunrorpad,
u/1568aba3
apXUTEKTOP,
SKOHOMHUCT,
CTPaxOBIIHK,
MPOTrPaMMHUCT
®yHKIMK U TpaduKH. 6 bubmuorexka | IloOyxmeHue NIKOILHUKOB COOMIOAATh Ha ypoke  UHkeHep,
CTeneHs ¢ 1eIbIM IIOK OOIIEPUHATHIE HOPMBI TIOBEJICHU S, TPUHITUITHI aHAITUTHUK,
mokKasareijieM httDS//medsoor ylle6HOI71 JUCHUIIJIIMHBI 1 CaMOOpFaHI/ISaHI/II/I 6eranTep,
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u/1568aba3 Opranmzanus medcTBa MOTUBHPOBAHHBIX YYUTEIIb,
SPYAUPOBAHHBIX O0YUAIOMINXCS HAT UX (buHaHCUCT,
HEYCIEBAIOIIUMHU OJIHOKIACCHUKaMH, JAIOIIEeT0 HSKOHOMHUCT,
00y4JarIUMCS COLIMATHLHO 3HAYUMBIHA OTIBIT CTPaxXOBIIUK,
COTPYJIHUYECTBA U B3AUMHOMN TTOMOIIIH. MIPOrPaMMUCT
[ToOy>xieHue MKOILHUKOB COOII0NaTh HA ypoke  MHxkeHep,
OOLIETIPUHATHIC HOPMBI TIOBEJICHU S, IIPUHITUITHI aAHATUTHK,
Aprmeriieckuii ?66H0171 ,I[I/ICEI/IHJ‘II/IHBI 1 CaMOOpTraHU3aLHI Oyxranrep,
KOPEHb Bu6IMOTEKA a3BUTHE y 00YyYarOIUXCs I03HABATEIBHON YUHUTEIIb,
- 110K AKTUBHOCTH, CAMOCTOATENLHOCTH, HHALMATHBEL, ¢buHaHCHUCT,
18 TBOPUYECKUX CIIOCOOHOCTEH. Kaccup,
Hppanuonanbusie https://m.edso0.r
yPABHCHNS 1 L/1568aba3 Opranu3anus nmedcrsa MOTUBUPOBAHHBIX U Kpunrorpad,
HepaBeHCTBa E— IPYAMPOBAHHBIX O0YUIAIOMIMXCS HAT UX apXUTEKTOP,
HEYCIEeBAIOIINMHU OJIHOKIACCHUKAMH, JAIOIIEeTO HKOHOMHUCT,
00yJaronmMcs COIMaibHO 3HAYMMBIHN OIBIT CTPaxOBIIIUK,
COTPYJIHUYECTBA U B3AUMHOMN TTOMOIIIH. MPOrPaMMUCT
[ToOy>x1eHue MKOILHUKOB COONMI0NaTh HA Ypoke  MHxkeHep,
OOIIETIPUHATHIE HOPMBI TIOBEICHHUS, IIPUHIIUITBI AHATUTHK,
y4eOHOM TUCIUILIMHBI U CAMOOPTaHU3AlIUN Oyxranrep,
PazButure y oOyuaromumxcs mo3HaBaTeIbHOM YUHTEb,
Dopmyiibl bubnmnorexa AKTUBHOCTH, CAaMOCTOSTEILHOCTH, HHUIIMATUBEI, (buHaHCHUCT,
TPUTOHOMETPHH. 23 HOK TBOPYECKHUX CIIOCOOHOCTEH. Kaccup,
Tpuronomerpuueckue https://m.edsoo.r = Opranuzanus megdcTBa MOTUBUPOBAHHBIX U Kpunrorpad,
ypaBHEHUS u/1568aba3 PYAUPOBAHHBIX 00YJAIONTUXCS HA/T UX apXUTEKTOP,
HEYCIEBAIOIINMH OJJHOKJIACCHUKAMM, JTAIOIIIETO SKOHOMHUCT,
00ydJaronmMcs COIMaabHO 3HAYMMBIHN OTBIT CTPaxOBIIHK,
COTPYAHUYECTBA U B3aUMHOU IMOMOIIIH. MPOrpaMMHUCT
[ToOyxneHue MKOJIBPHIUKOB cOOMt01aTh Ha ypoke  MHxenep,
Hosropenue, bubnmnoTeka | oGmenpuHsThIC HOPMBI TOBEICHNUS, TPHHIIAIEL aHAINTHK,
0bo0uieHue, 2 [HOK y4eOHOH TUCIMITIIMHBI U CAMOOPTaHU3AIIH Oyxranrep,
CHCTEMATHU3AIIHS https://m.edsoo.r = Pa3BuTHe y oOyuaronxcs mo3HaBaTeabHON YYUTEIb,
3HaHUHU u/1568aba3 AKTUBHOCTU, CAMOCTOSTEIIbHOCTH, HHUITUATUBEI, (bl/IHaHCI/ICT,
TBOPUYECKUX CTIOCOOHOCTEH. Kaccup,
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Opranuzanus medcTBa MOTUBUPOBAHHBIX U Kkpunrorpad,

SPYIUPOBAHHBIX OOYUYAIOMIMXCS HAJ UX ApPXUTEKTOP,
HEYCIIEBAIOIINUMHI OJTHOKIACCHUKAMHU, JAIOLIETO HKOHOMHCT,
00y4aromuMCcs COIMATbHO 3HAYUMBINA OTIBIT CTPaxOBILUK,
COTPYIHUYECTBA U B3AUMHOM IIOMOILIH. IIPOrPaMMUCT

OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB duexTponHbie JeATEIbHOCTH yUHTE s ¢ yueToM nporpammbl  I[Ipodopuent
HaumenoBanue
Ne (uudposBbie) BOCIIUTAHUA anus
pa3eyioB U TEM Bcero
n/n oOpa3oBaTeJibH
NMPorpamMmbl Bus KP P
ble pecypchl
Hel)
YcraHOBIIEHHE JOBEPUTEIBHBIX OTHOLICHUI Nuxenep,
MEXTy YIUTEIIEM U €T0 YICHUKAMH, aAHATUTHUK,
Cremens ¢ CIOCOOCTBYIONIUX MTO3UTUBHOMY BOCTIPUSITHIO Oyxranrep,
pauOHaIBEHBIM oOydaromuMucs TpeOoOBaHHUM U MPOCKO yUUTeNs, = YUUTENb,
IT0K43aTCJIEM. bubnoreka | npuBneueHMIo MX BHUMaHHA K 00CYkK1aeMOi Ha (UHAHCHCT,
ITokasarenpHas 12 1 LHOK ypoke uHbopMaIuu, akTUBU3ALUU X Kaccup,
yHKIHS. https://m.edso0.I'  yo3HaBaTenpHOI HESATETBHOCTH kpurnrorpad,
[loka3arenbHble u/fllcdafd apPXHUTEKTOP,
ypaBHEHUS U HKOHOMICT,
HCPAaBCHCTBA CTPaxOBIIIUK,
IPOTPaMMHUCT
Pa3Butre y o0yuaromuxcs mo3HaBaTeIbHON Nuxenep,
aKTUBHOCTH, CAMOCTOSITEIbHOCTH, MHUIIMATUBBI,  AHAIUTUK,
1 b TBOPYECKUX CIIOCOOHOCTEM Oyxranrep,
orapudmMuueckas
bubnuoteka yuuTeis,
byHKLUS. 110K (¢buHaHCHUCT,
Jlorapugmuueckue 12 Kaccup,
https://m.edsoo.r kpamrorpad
aBHEHUS U
P u/f11cdafd ’
HEPaBEHCTBA apXUTEKTOP,
HYKOHOMICT,
CTpPaxOBIIHK,
IPOTPAMMHUCT
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NunnyurpoBanue U NoAaepKKa Nuxenep,
HCCJIEIOBATENBCKOM I€ATEIbHOCTH O0YUaIOUUXCsS — aHAJIUTHK,
B paMKax pealn3aliyd UMU UHAUBUYaTbHBIX U Oyxranrep,
TpHroHOMeTpHYECKHE IPYMIOBBIX UCCIIEIOBATENIbCKUX TPOEKTOB, UYTO YUUTENb,
byHKIMH 11X bubnmorexa JIaCT 00YyYarOIIMMCSI BO3MOYKHOCTB ITPHOOPECTH (bUHAHCHCT,
rpad K. 9 LOK HaBBIK CAMOCTOSITEIILHOTO PEILICHHS Kaccup,
TpuroHoMeTpHIeCKHE https://m.eds00.r ' teopermueckoii mPoGIEMbI, HABBIK kpunTorpad,
HEPABCHCTBA u/fllc4afd TeHEePUPOBAHUS 1 OPOPMIICHHSI COOCTBEHHBIX apXUTEKTOP,
UJIel, HABBIK YBAXKUTEIHHOTO OTHOIICHUS K HKOHOMICT,
qy)KUM HJIesIM, 0(OPMIIEHHBIM B paboTax CTPaxOBILUK,
MPOrPaMMUCT
Pa3Butre y o0yyaromuxcs mo3HaBaTeIbHON Wnxenep,
aKTUBHOCTH, CAMOCTOSITEIbHOCTH, MHUIIMATUBBI,  AHAJIUTUK,
TBOPYECKHUX CIIOCOOHOCTEH. Oyxranrep,
YUUTEIb,
Bubmmorexka = OPraHu3auys medcrsa MOTUBMPOBAHHBIX 1 dbuHanCHCT
IIpousBoaHas. 1IOK SPYIUPOBAHHBIX 00YUAIOIIKUXCS HAJ UX KacCH ’
HpI/IMeHeHHeU 25 https://m.edsoo.r = HEYCTEBAIOIMMHU OJTHOKJIACCHUKAMH, JAIOIIETO < HHTI:;F adh
TIpOU3BOTHON u/fl1c4afd 00YJAIOIIMMCS COIUANBHO 3\I:Ia‘II/IMBII\/'I OIIBIT agxmexfop,’
COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH. SKOHOMECT,
CTPaxOBILUK,
IPOTPaMMHUCT
PazButne y oOyuarommxcs mo3HaBaTeIbHOM Nuxenep,
EuGmnorexa | AKTHBHOCTH, CAMOCTOSTENLHOCTH, MHUIMATHBEL,  AHAJUTHK,
WHTerpar u ero . 1IOK TBOPYECKUX CIIOCOOHOCTEH. Oyxranrep,
IIPUMEHCHH https://m.edsoo.r Opranu3anus nedcrsa MOTUBUPOBAHHBIX U FHITE:
w/flicdafd (puHancucr,
APYIUPOBAHHBIX 00YUYAIOMINXCSI HA/T UX KACCHD,

HCYCIICBAOIMMU OJHOKIIACCHUKAMM, JArOIICTO
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00yYaromuMcs COIMATbHO 3HAYUMBIH OTIBIT Kkpunrorpad,
COTPYAHUYECTBA U B3aUMHOU ITOMOIIIH. apXUTEKTOP,
SKOHOMHUCT,
CTPAaXOBLIUK,
MIPOrpaMMHUCT
bubnnorexka | Pa3Buthe y 00yyarommxcs mo3HaBaTeIbHON Nnxenep,
. [IOK aKTUBHOCTH, CAMOCTOSITEIbHOCTU, MHULIMATUBBI,  AHAIUTHUK,
Cuctembl ypaBHEHHH 12 https://m.edsoo.r = TBOPYECKUX CIIOCOOHOCTEH. Oyxranrep,
u/f1lc4afd y1HTCIb,
. (UHAHCHCT,
bubnuorexka | Pa3BuThe y 00y4arommxcs mo3HaBaTeIbHON Kaccup,
HarypaneHble u neinsie 5 LHOK aKTUBHOCTH, CAMOCTOSITCJIbHOCTH, MHUIIHATUBEI, kpunrorpad,
qucna https://m.edso0.r ' TBOpYECKHX CIIOCOOHOCTEHA. apXUTEKTODP,
u/flicdafd 3KOHOMHCT,
Opranuzanus medcTBa MOTUBUPOBAHHBIX U CTpaXxoOBIIUK,
IloBTOpenue, bubmoreka | spynupoBaHHBIX 00YYAIOMIMXCS HAJ X TIpOrpaMMHCT
0bo0wLeHNe, 17 TOK HEYCIICBAIOIINMH OJHOKIACCHUKAMH, JAfOIIETO
cucTeMaTu3anus https://m.eds00.r  oGyqarormMest COMUANBHO 3HAYUMBI OITBIT
3HAHMH u/fllc4afd COTPYAHUYECTBA Y B3aUMHOW ITOMOIIIH.
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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MMOYPOYHOE IIJTAHUPOBAHHUE 110 AJI'EBPE
10 KJIACC (2 gaca B HeneJio, Bcero 68 yacon)

Tema (pa3nean), Ne Tema ypoka DopMbI Hara Koppexkruposka
KOJINY€eCTBO ypoka KOHTPOJIS NnpoBeAeHUs!
4acoB YpOKa
MHoxecTBa 1/1 MHo3ecTBO, onepaluy HaJl MHO>KECTBAMHU.
palMOHAJIBHBIX U Juarpammsl Diinepa—BenHa
JeHCTBUTENBHBIX 212 Panmonaneubie yncia. OOBIKHOBEHHBIE U
qHCe. JeCATUYHbIE IpOOH, MPOLIEHTHI, 0ECKOHEYHBIE
PanmonansHbie MePUOINYECKHE JPpooH
YPaBHCHHUSI U 3/3 Apudmernaeckue onepaniy ¢ pauoHaATbHBIMA
HEpaBEHCTBA, 14 u. qucliaMu, MpeoOpa3oBaHus YHUCIOBBIX
BBIPA)KCHUIN
4/4 [Ipumenenue npoOeli ¥ MPOLIEHTOB VIS PEIICHUS
MIPUKIIAJIHBIX 33/1a4 U3 Pa3InYHBIX OTpacien
3HAHUU U pearbHOU KU3HU
5/5 [Ipumenenue apobeii U NPOIEHTOB I PEeIICHUs
MPUKIIAJHBIX 33/1a4 U3 Pa3InYHbIX OTpaciei
3HAHUU U PEaJbHOMN )KU3HU
6/6 JleficTBUTENIbHBIEC YUCIIa. PalioHaIbHBIE 1
MppanroHaIbHBIE YUCIIa
717 Apudmernueckue oneparum ¢
JeWCTBUTENLHBIMU YHCIAMHU
8/8 [TpuGnmxEHHbIC BEIYUCIICHUS, TPABHIIA
OKpYTJIEHUS, TPUKUJIKA U OLIEHKA pe3ysbTara
BBIYMCIICHUI
9/9 ToxaecTBa U TOXKIECTBEHHBIE TPeoOpa3OBaHUS
10/10 | YpaBHeHHe, KOPEHb YPaBHEHUS
11/11 | HepaBeHCTBO, pelieHHe HEPaBEHCTBA
12/12 | MeTo WHTEPBAJIOB
13/13 | PemieHue 1enbix U APOOHO-PAIMOHATBHBIX

YpPaBHEHUI U HEPABEHCTB




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB | YypoOKa KOHTPOJIS NpoBeAeHuUs!
ypoka
14/14 | KontpoJsbHasi pa6ora no Teme ""MHoKecTBa KP Nel
PALMOHAJIBHBIX H 1eHCTBUTEJIBLHBIX YHCeJI.
PanmnoHa/jibHble YPABHEHHs] M HEPaBeHCTB"
ITocnenoBarensHOCTH 15/1 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUS
U IIporpeccuy, 5 4. IIOCJIEI0BATEILHOCTEN. MOHOTOHHBIE
110CJIe/I0BATEIbHOCTH
16/2 | Apudmerndeckas U TeOMETpUYCCKAsT
nporpeccuu. Mcnonab3oBaHue IPOTrpeccuu s
peleHHst peabHbIX 33a]a4 IPUKIIAIHOTO
Xapakrepa
17/3 | BeckoHe4HO yOBIBaIOIIAsi TEOMETPHUYCCKAS
nporpeccusi. CymMma 0€CKOHEUHO yObIBaroIIen
T€OMETPHUECKON MPOTPECCU
18/4 | ®opmyna CI0KHBIX TPOIIEHTOB
19/5 @dopmyIia CI0KHBIX MPOLEHTOB
DopmyIbl 20/1 | CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMEeHTa
TPUTOHOMETPHH. 21/2 | CuHyc, KOCHHYC U TaHTCHC YHCIOBOTO apryMeHTa
Tpuronomerpuueckue | 22/3 | ApkcHHYC, apKKOCHHYC M apKTAaHT'€HC YHCIOBOTO
ypaBHeHUs, 23 u. aprymMeHTa
23/4 | ApKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO
aprymMeHTa
24/5 Tpuronomerpuueckass OKpyKHOCTb, OIIPEACIICHAE
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO
aprymMeHTa
25/6 | TpuroHomeTpHyecKasi OKPYKHOCTb, OTIPEICIICHNE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO
apryMeHTa
26/7 | OcHOBHBIC TPUTOHOMETPHYECKHE POPMYJIBI
27/8 | OcHOBHBIC TPUTOHOMETPHUYECKHE POPMYJIBI




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMY€CTBO YacOB ypoka KOHTPOJIs NpOBeIeHUsl
YpOKa
DopmyIbl 28/9 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI
TPUTOHOMETPHH. 29/10 | OcHOBHBIE TPUTOHOMETPHYECKUE POPMYIIBI
Tpuronomerpuueckue | 30/11 | Kourpoanuas padora 3a | noayroaue KP
ypaBHEHUS, 23 4. 31/12 | IIpeoGpa3oBaHue TPUTOHOMETPUUECKUX BEIPAKEHHHI
32/13 | IlpeoOpa3oBaHKe TPUTOHOMETPUIECKUX BBIPAXKEHHUI
33/14 | IlpeoGpa3oBaHye TPUTOHOMETPHUYECKUX BBIPAKEHHUI
34/15 | Ipeo6Gpa3oBaHKe TPUTOHOMETPUYECKHX BBIPAKEHUN
35/16 | IIpeoGpa3oBanKe TPUTOHOMETPHYECKUX BBIPAKEHUI
36/17 | PemeHue TPUTOHOMETPUYECKUX yPABHEHHUI
37/18 | Peuienue TPUrOHOMETPHIECKUX YPABHEHHUIA
38/19 | Pemienue TPUrOHOMETPUYECKUX YPABHEHMUI
39/20 | Peuienue TPUrOHOMETPHYECKUX YPABHEHHUIA
40/21 | Peuienue TPUrOHOMETPHIECKUX yPABHEHHUIA
41/22 | PeumieHue TPUTOHOMETPUYECKUX yPABHEHHUI
42/23 | KourpoabHasi padota no reme "@opmyJibl KP No2
Tpuronomerpun. Tpuronomerpuueckue
ypaBHeHus"
OyHKIMU U TpadUKH. 43/1 OyHK1MS, cr1oco0b! 3aganus GyHKIMU. B3aumHo
CreneHs C HenbIM oOpaTHbIe PYHKIINH
rmokasarenem, 6 4 44/2 I'paduk Gpyuxuuu. OGIacTh ONpeIeIeHUs 1
MHOKECTBO 3Ha4eHuit Gpynkunn. Hymu GpyHKmm.
TTpOMEKYTKH 3HAKOIIOCTOSIHCTBA
45/3 | Yérusle u HeuETHBIE DYHKIIUN
46/4 | Crenens ¢ uenbiM nokaszarernem. Crangapraas Gpopma
3alucu J€HUCTBUTECIBHOI'O YHCJia
47/5 Hcnonp3oBanue nmoaxosiiei opMbl 3aucu
JEACTBUTENBHBIX YUCEIT ISl PEIICHUS IPAKTHIECKUX
3a/1a4 ¥ NPEJICTABICHHS TAHHBIX
48/6 Crenennast pyHKITUS C HATYpaJIbHBIM U EJTBIM

nokasaresneM. E€ cBoiicTBa u rpaduk




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMY€eCTBO YaCOB ypoKa KOHTPOJIS NpPOBe/IeHus!
YpOKa
ApudmeTnaeckuii 49/1 | Apudmernueckuii KOpeHb HATYPATBbHOM CTEIEHH
KOpeHb N—0M 50/2 ApudmMeTryeckuil KOpEeHb HATYPATLHOW CTETICHH
CTEIECHMU. 51/3 CpoiicTBa apruMETHIECKOTO KOPHS HaTypaIbHOM
UppatnmonanbHele CTCTICHH
ypaBHEHUS U 52/4 | CaoiicTBa apu(pMeTHIECKOTO KOPHSI HATYpaIbHON
HEpaBEHCTB, 18 u. CTCIICHH
53/5 CpoiicTBa apupMETHIECKOTO KOPHS HATyPaIIbHOM
CTCIICHU
54/6 JeiicTBust ¢ apUPMETHIECCKUMH KOPHSIMH N—0H
CTCTICHU
55/7 | HeiictBusi ¢ apu)METHUECKUMHU KOPHAMH N—Oi
CTCIICHU
56/8 JeiicTBust ¢ apUPMETHIECCKUMH KOPHSIMH N—0H
CTCTICHU
57/9 | [deiicTust ¢ apudMeTHYCCKUMHU KOPHAMH N—Oii
CTETeHU
58/10 | HeiictBus ¢ apuh)METHICCKUMH KOPHSIMHU N—Oi
CTCTICHH
59/11 | Peuienue uppanroHaIbHBIX yPABHEHUN 1 HEPABEHCTB
60/12 | Peuenue uppanroHaIbHbIX YPABHEHUN U HEPABEHCTB
61/13 | Pemenne uppanMoOHaIbHBIX YPABHEHUI U HEPABEHCTB
62/14 | Peuenue uppanoHaIbHbIX YPABHEHHUI U HEPABEHCTB
63/15 | Peuenue uppanoHaIbHbIX YPABHEHHUN U HEPABEHCTB
64/16 | CoiicTBa 1 rpaduk KOpHs N-0ii CTENEHH
65/17 | CpoiicTBa 1 rpaduK KOpHsI N-0ii CTENICHN
66/18 | KontposbHasi paGoTa no teme KP Ne3
"Apupmerndeckuii KOpeHb N—0ii CTENEHH.
HppaunonajbHble ypaBHeHHUS U
HepaBeHcTBa'
67/1 | O6o0meHne, cucTeMaTu3alys 3HaHUH 3a Kypc

anreOpbl ¥ HA4aJ MaTeMaTuyeckoro anaiausa 10
KJjlacca




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB ypoka KOHTPOJIS NpoBeeHus!
ypoKa
[ToBTOpenue, 68/2 | O600mEeH e, ccTeMaTH3allKs 3HAHUH 32 KypC
00o001eHme, anreOphl ¥ HA4YaJ MaTeMaTuyeckoro ananusa 10
CUCTEMAaTU3aLUs KJjlacca

3HAHWM, 2 4.




IHOYPOUYHOE IINIAHUPOBAHUE 110 AJITEBPE
11 KJIACC (3 yaca B HeaeJt0, Bcero 102 yaca)

Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB | YypoKa KOHTPOJIS NpoBeIeHust
ypoka
Crenens c 1/1 CreneHsb C pallMOHAIBHBIM MOKAa3aTeIeM
panoHaTbHBIM 212 CBOMCTBA CTENEHU
IIOKA3aTEJIEM. 3/3 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
[Toka3zarenbHas panoHaIbHBIE CTEIICHH
yHkms. 4/4 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX
ITokasarenbHbIE panuoHAJIILHBIE CTEIICHU
YpaBHCHUSA U 5/5 [TpeoOpa3zoBaHue BbIpaXKEHH, COEpIKALUX
HEPaBEeHCTBa, 12 4. panvOHAIBHBIE CTENICHU
6/6 IToka3arenbHbIC ypaBHEHHs U HEPABEHCTBA
717 Iloka3aTenbHbIe YpABHEHUS U HEPABEHCTBA
8/8 [Toka3arenbHblC ypaBHEHHs U HEPAaBEHCTBA
9/9 IToka3arenbHblC ypaBHEHHs U HEPAaBEHCTBA
10/10 [Toka3zarenpHBIC ypaBHEHHS U HEPABEHCTBA
11/11 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk
12/12 KonTpoJsbHas padora no teme "Crenens ¢ KP Nel
PalMOHAJILHBIM Noka3aTeneM. IlokazaTeabHas
¢pyukuus. [loka3zaTeabHble ypaBHEHHUS U
HepaBeHCTBa''
Jlorapupmuueckas 13/1 Jlorapugm umncna
byHKIHS. 14/2 JlecsiTruHble ¥ HATypallbHBIE TOTapU(PMBI
Jlorapudmuueckue 15/3 [TpeoOpazoBaHue BBIPpAKESHUH, COIEPIKALTUX
ypaBHEHUS U Jorapupmbl
HEpaBeHCTBA, 12 1. 16/4 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
Jorapu@msl
17/5 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX
sorapu@msl
18/6 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX

Jorapu@msl




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB | YypoOKa KOHTPOJIS NpoBeIeHust
ypoka
19/7 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
20/8 Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBA
21/9 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
22/10 Jlorapudmudeckue ypaBHEHHS M HEPAaBEHCTBA
23/11 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk
24/12 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk
Tpuronomerpudeckue 25/1 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U
GbyHKINU 1 UX rpaduKu
rpaduKH. 26/2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
Tpuronomerpuyeckue rpaduku
HEpaBEHCTBA, 9 4. 2713 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U
rpaduKu
28/4 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U
rpaduku
29/5 ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB
30/6 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
31/7 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
32/8 ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB
33/9 KontpoabHasi padora mo teme KP Ne2
"Jlorapupmuueckas GpyHkoms.
Jlorapudpmuueckue ypaBHeHUs U
HepaBencTBa. Tpuronomerpuyeckue GyHKuHMu U
ux rpadpuxku.Tpuronomerpudeckue
HepaBeHCTBa''
[IpousBoaHas. 34/1 HenpepriBHbIE QyHKIINH
[Tpumenenue 35/2 MeToa HHTEpBAJIOB JJIsl pEIIEHUs] HEPABEHCTB
IPOM3BOIHOM, 25 9 36/3 HenpepoiBHbIC QYHKIIUH
37/4 [TpousBoaHas pyHKIMH. OUNYECKUIN CMBICI

MIPOU3BOAHON




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB ypoka KOHTPOJIS NpoBeIeHust
ypoKa
[TpousBoHasL. 38/5 [Tpon3BosHas cTeneHHON (QYyHKINUU
[Ipumenenue 39/6 [TpousBoHAs CYMMBI, TPOU3BEACHUS, YACTHOTO
IIPOU3BOJIHOM, 25 4 byHKIMI
4017 [Ipon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
byHKIMI
41/8 [Ipon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
byHKUIMMA
42/9 [TpousBoHBIE I€MEHTapHBIX (PYHKINN
43/10 [TpousBoHBIE AIEeMEHTapHBIX (PYHKINN
44/11 I'eomeTpryeckuii CMbBICI TPOU3BOIHOM
45/12 I'eoMeTpruyeCKUil CMBICIT IPOU3BOTHON
46/13 [IpumeneHue MPOU3BOIHON K UCCIICIOBAHUIO
GbyHKIIMI HA MOHOTOHHOCTh
47/14 [IpruMmeHeHrne nporu3BOJHON K UCCIEA0BAHUIO
(byHKIMI HA MOHOTOHHOCTh
48/15 [IprMmeHeHne nporu3BOJHON K UCCIIEA0BAHUIO
(GYHKIMI Ha SKCTPEMYMBI
49/16 [IpumeneHue MPOU3BOTHON K UCCIICIOBAHUIO
(GYHKIMI Ha SKCTPEMYMBI
50/17 [TpuMeHeHne NPON3BOJHON K IOCTPOEHUIO
rpadukoB QpyHKUINN
51/18 KonTpoJsbHasi padora 3a 1 monyroaue KP
52/19 [TprmeHeHne mpOU3BOJHON K TOCTPOCHUIO
rpaduKoB QYHKIHI
53/20 [TpumMeHeHne POU3BOTHON K TIOCTPOCHHUIO
rpaduKoB QYHKIUI
54/21 Haxoxnenne HanOOJIbIIETO0 ¥ HAUMEHBIIIETO
3HaueHUsl (YHKIIUU HA OTPE3Ke
55/22 Haxoxnenne HanOoJIbIIEro 1 HAaNMEHBIIIEr0

3HA4YCHUA (I)yHKI_II/II/I Ha OTPC3KC




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB ypoka KOHTPOJIS NpoBeIeHust
ypoKa
[TpousBoHasI. 56/23 | HaxoxaeHue HauOOJBIEr0 ¥ HAMMEHBIIIETO
[Ipumenenue 3HaYeHUs (PYHKIIMH HA OTPE3Ke
MIPOU3BOJHOM, 25 4 57/24 | IlpumeHeHHE IPOU3BOTHOMN JIJIST HAXOXKICHUS
HAWIYYILEro peuieHus B MPUKIAIHbIX 3a/1a4ax, s
OTIpeIeJIeHUs] CKOPOCTH IpOIEcca, 3aaHHOTO
dbopmysioi uim rpaguKoM
58/25 | Kourpoabhas padora no teme "TIpousBoanas. KP Ne3
Ilpumenenne npou3BoaHON"
WuTerpan u ero 59/1 [TepBooOpaznas. Tabmuia mepBooOpasHBIX
NpyuMeHeHus, 9 u. 60/2 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
61/3 HHTerpai, reoMeTpuIecKuii U PU3NIECKUIA CMBICTT
WHTErpaia
62/4 HHTerpai, reoMeTpuIecKuii U PU3NIECKUIA CMBICTT
MHTErpaia
63/5 HHTerpai, reoMeTpuYecKuii U PU3NIECKUI CMBICTT
MHTErpaa
64/6 Beruucnenue nnterpana mno gpopmyie
Herorona—JleitOnuma
65/7 Beruucnenue nnterpana rno gpopmyie
Herorona—JleitOnuma
66/8 Beruucnenue nnterpana rno gpopmyie
Herorona—JleitOnuma
67/9 Beruucnenue nnterpana rno gpopmyie
Herorona—JleitOnuma
CucreMbl ypaBHEHUH, 68/1 CucTeMbl TUHEWMHBIX YPAaBHCHUHN
12 4. 69/2 CucreMbl TMHENHBIX YPABHEHUM
70/3 Pemenre mpuKiIaIHBIX 33729 ¢ TOMOIIBEO CHCTEMBI
JIMHEHHBIX YPABHEHUN
71/4 Pelienne npukIIagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI

JIMHEHHBIX YPABHEHUN




Tema (pa3ned),
KOJIMYeCTBO YacoB

ypoka

Tema ypoka

DopMbI
KOHTPOJIf

JlaTa
NPoBeIeHUs
ypoKa

KoppexTuposka

CucreMsl ypaBHEHUH,
12 4.

72/5

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIbHBIX,
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX
YpaBHEHUI U HEPABEHCTB

73/6

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
[I0Ka3aTeNNbHbIX, JOrapu(PMUUECKUX
YPaBHEHUH U HEPABEHCTB

7417

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTApU(HMUIECKUX
YPaBHEHUHN U HEPABEHCTB

75/8

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
[I0Ka3aTeNNbHbIX, JOrapu(PMUUECKUX
YPaBHEHUN U HEPABEHCTB

76/9

Hcnonp3oBanue rpadpukoB GQyHKIUN A5
pEIIEeHUs] YPaBHEHUIN U CUCTEM

77/10

Hcnons3oBanue rpadpukoB QyHKIUN A5
pEIIEeHUs] YPaBHEHUIN U CUCTEM

78/11

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEIIECHNUI0 MaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX 001acTeil HayKu
Y peaJbHOMW KU3HU

79/12

KonTposbHnasi pabora no teme "UnTerpan
U ero npuMeHeHusi. Cucremsl ypaBHeHuit"

KP Ne4

Harypanbnsie u
Ieable 9ncia, 6 d.

80/1

HarypanbHble u 1enble yncna B 3aa4ax U3
peanbHON KU3HU

81/2

HarypanbeHble 1 1enble yncna B 3aa4ax U3
peanbHOU KU3HU




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJINYECTBO YaCOB ypoKa KOHTPOJIs NnpoBeeHus
ypoKa
HarypanbHbie u 82/3 | HatypanbHble 1 1ebie YUCTa B 33/1a4axX U3
LIeJIBIC YKca, 6 9. peaTbHOM KU3HU
83/4 [Tpr3HaKky AETMMOCTH HENBIX YHCEll
84/5 [TpusHaKy AEIMMOCTH HEBIX YUCEI
85/6 [Tpr3HaKky AETMMOCTH HENBIX YHCEll
[ToBTOpEHME, 86/1 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
0000meHue, 3HAHWHA. Y PaBHCHHUS
cucreMaTu3anus 87/2 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS
3HaHuH, 17 4. 3HAHUN. Y paBHEHHUS
88/3 [ToBTOpeHMEe, 00001EeHNE, CHCTEMATH3AIUS
3HAHUN. Y paBHEHHUS
89/4 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3ALIHS
3HAHUN. YpaBHEHHUS
90/5 [ToBTOpeHMEe, 00001EeHNE, CHCTEMATH3AIUS
3HAHUN. YpaBHEHHUS
91/6 [ToBTOpeHMEe, 00001EeHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUs
92/7 [ToBTOpeHMEe, 00001EeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa
93/8 [ToBTOpeHMEe, 00001EeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa
94/9 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa
95/10 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHuil. HepaBeHcTBa
96/11 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. CucTemMbl ypaBHEHUN
97/12 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. CucTemMbl ypaBHEHUN
98/13 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui. CucTemMbl ypaBHEHUN




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYeCTBO YaCOB | YpPOKa KOHTPOJIst MpOBeIeHHs
ypoKa

[ToBTOpEHwUE, 99/14 [ToBTOpeHue, 06001eHNE, CHCTEMATH3aIlUs

00006mIeHuE, 3HaHuil. CUCTEMbI YpaBHCHUIA
cucTeMaTu3anus 100/15 | WroroBas KOHTpOJbHAs paboTa HUKP

3HaHMH, 17 4. 101/16 | Wrorosas KOHTpOJbHAs paboTa HUKP

102/17 | AHaiu3 KOHTPOJILHOM paboThI




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
1 Yucnia v BEIYUCICHUS
11 OnepupoBarTh MOHATUSIMH: PALMOHATIBHOE U JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCSITHYHAS IPOOb, TPOIICHTHI
1 BreimonHaTe apudMeTHYECKHE  ONEpalMk ¢ palMOHAIBHBIMH |
' JIEHCTBUTEIILHEIMHU YN CIIaMH
13 BeimonHATe  pUOMMKEHHBIE  BBIYUCIICHHUS,  HWCIONB3Ys  IpaBUIIA
' OKpPYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUI
OnepupoBaTh MOHITHAMU: CTENEHb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
w (dbopMa 3amucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalbHOW CTEIEHU;
' WCIIOIh30BaTh MOAXOSAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIIbHBIX YHUCET IS
pelleHHs TPaKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TAaHI'€HC MPOU3BOJILHOI'O
15 yIJla; WCIOJIb30BaTh 3alKCh IPOU3BOJBHOTO YIyla uepe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palOHAIBHOE, HppalMoOHaAIIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
25 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH H
' pelaTh TPUrOHOMETPUYECKUE YPABHEHUS
BrimonHATs IpeoOpa3oBaHus HENbIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIPQKECHHII W peniaTh OCHOBHBIE THUIBI UEJIbIX, PAUUOHAIBHBIX U
WpPaLMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
24 [IpumeHATh ypaBHEHMS MU HEPABEHCTBA JUISl PELICHHUS MATEMATUYECKUX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peaTbHOM KU3HU
25 MopenupoBaTh peajdbHbIE CHUTyallMH Ha S3bIKE aireOphl, COCTaBIATH

BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA 110 YCJIOBHUIO 3aaa4U, UCCIICAOBATH



MIOCTPOECHHBIE MOJIEJNIU C HCIOIb30BAaHUEM allliapara aiareopbl

3 OyHK1IMU U Tpaduku
OnepupoBarh MOHATHAMH: (DYHKLIHSA, CHOCOObI 3afaHus (QyHKIHH,
3.1 o0acTh OmpeneNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUHM, Trpaduk
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUU
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKIHMH, HYIU
' (YHKIIUY, MPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonp3oBathk rpaguky QyHKIMHA U1 pEeLIeHNs] ypaBHEHUH
34 Crpouts W uuTaTh TrpaduKH JMHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKINH, CTENEHHON (PYHKITUH C IIeTTBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku QyHKIUH I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHMOCTE MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peIbHON  JKM3HH, BBIpAXaTh (QopMyTamMu  3aBUCUMOCTH  MEXKIY
BEJTMYUHAMU
4 Havana matematuueckoro ananusa
i1 OnepupoBaTh MOHATUSAMHU: TOCIEIOBATENLHOCTh, apuUpMeTHUYecKas U
' reoMeTpuyecKas porpeccun
OmnepupoBarh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKAs
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAaIOIIEH T€OMETPUUYECKOM
MIpOrpeccuu
4.3 3amaBaTh MOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTEN M IMPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MIPUKJIaJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SBICHHUM, MPH pEIIeHUWH 3aJady W3 JAPYrux
y4eOHBIX IPEIMETOB
5 3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Ko IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTarta
1 Yucna u BBIYUCIECHUS
OnepupoBaTh NOHATUSMHU: HATYpPaJIbHOE, LIEJIO€ YHCIIO; HUCIIOIb30BATH
11 MPU3HAKU JEJIMMOCTH LENBIX YHCEIN, PA3J0KEHUE YHCIIa Ha IMPOCThIE
MHOXHUTENH JIJIs1 PELICHUs 3a7a4
1.2 OnepupoBaTh NOHATUEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeleM
13 OnepupoBaThb  MOHATUSAMHU:  Jorapudm  Uucia, JECATHUYHBIE U
' HATypaJIbHBIC JIOTapU(PMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU Ui NIPeoOpa3OBaHUsl BbIPAKECHUI,
2.1 ONEpUPOBATh MOHATUSIMH: IOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPABHEHUNM U HEPABEHCTB
BreimonHsaTe mpeoOpazoBaHUsl BBIPAKEHHM, COJIEPXKALIUX JOTapu(MBbL;
2.2 OIIEpUPOBATH MOHATHIMMU: JIOTApU(PMUUECKOE YPAaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPAaBHEHHUM U HEPABEHCTB
2.3 Haxonuth penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
2.4 pellleHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHM ISl perieHUs
IIPAKTUYECKUX 3a7a4
25 Haxogute  pemeHMss NpPOCTEHINIMX  CHCTEM U COBOKYIHOCTEH
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peanbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATH
26 BBIPAXCHMS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3a/a4H,
' UCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BAaHHWEM armapara
anreOpbl
3 OynHkmn 1 rpadukm
OnepupoBaTb MOHATHSMU: [EpUOAWYECKass (QYHKUHUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HalMEHbIIee 3HaYeHHUs (PYHKIUU Ha MPOMEXKYTKE; UCMOIb30BATh UX IS
uccien0BaHus (YHKIUH, 33laHHOM rpagukom
3.2 OnepupoBaTh NOHATUSAMU: IPapHUKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1



TPUTOHOMETPUYECKUX (DyHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM

IUIOCKOCTH U UCIIOJIB30BATH UL PELLICHUS] YPABHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JIMHEHHBIX

3.3 YPaBHEHUH M HCIOJb30BaTh MX JUI PEUICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCHMOCTEH U3 IPYTUX y4EOHBIX AUCIUILINH
4 Hauana MaTemMaTH4eckoro aHaimmsa
OnepupoBaTh TOHATUSIMH: HENpepbIBHAS (QyHKIUS, MPOU3BOIHAS
4.1 (YHKLIMHU; HWCHOJB30BATH T'COMETPUYECKUH U (DU3UYECKHHA CMBICIT
NPOM3BOIHOMN /IS peLIeHUs 3aa4
42 HaxomuTe  mpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIHHA, BBIYHUCIATH
' IPOU3BOHBIC CYMMBI, IIPOU3BEACHUS, YACTHOTO ()yHKIIUH
Hcronp30BaTh  NMPOW3BOJAHYIO UL HMCCIEAOBaHMSA (QYHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATH PE3yIbTAThI UCCIEIOBAHUS K
HOCTPOCHHIO I'PaKOB
14 Hcronp30BaTh MPOU3BOJHYIO UL HAXO0XKJICHUS HAWTYYILIEro PELICHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMHUYECKHX, 3aauax
45 OnepupoBaTh TMOHATHAMHU: MEPBOOOpa3Has W WHTETpaji; IOHUMATH
' reoMeTpHUECKUil U (PU3NYECKUI CMBICI UHTErpaia
46 HaxonuTe nepBooOpa3zHble 3JIE€MEHTApHBIX  (YHKUUH, BBIYUCIATH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHbie 3a1a4u, B TOM YUCIIE€ COLUATBHO-3KOHOMUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JECATHYHBIE ApOOHM, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuum ¢
11 paloHaIbHBIMU YHCIAMM, NIPEOOpa30BaHUs YUCIIOBBIX BblpakeHMH. [IpumeHneHue
IpoOell U NPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JenictBuTenbHble  4yMcia.  PanMOHaJbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C ACUCTBUTEIbHbIMM uyuciaaMu. [Ipulnmxénnble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUMCICHUN
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHas (opma 3amucu J1eHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmeld (hopMbl 3alMCH ICHCTBUTEIBHBIX YHCET IS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJIbHOM cTeneHu. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMU HaTypaJlbHON CTENIEHU
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. MeTon
' MHTEPBAJIOB
2.4 Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoHaIbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a]a4d U 3a1a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peaibHON KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3amanus ¢yHkuuu. ['paduk dynkuuu. B3aumuo oOparHble




byHKIUHA

Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu dynkuuu.

32 [IpomexxyTKH 3HAKONMOCTOSAHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 Crenennass (yHKIUS C HATypaJibHBIM W IENBIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0i CTENEHU
34 Tpuronomerpuyeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKHX (YHKLIMH
' YKCJIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATENbHOCTH
Apudmernueckass ¥ TEOMETpPHUYECKas TPOTrpeccMu. beckoHewyHo yOBIBaromias
45 reomerpuueckas nporpeccus. CymMma OeCKOHEUHO YObIBAIOIIEH I'€OMETPHUUECKOM
' nporpeccuu. dopmysia CIOXHBIX TNPOLEHTOB. Mcnoiap30BaHuWE HpPOrpeccuu s
peleHts peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKa
MHoxecTBO, omnepanuu Haja MHOXecTBamM. Jluarpammel Oitnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs OINUCAaHUS pealIbHbIX
IPOLIECCOB U SBJICHUH, TP PEILICHUU 3aJ]ay U3 APYTUX YUeOHbBIX IPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 CreneHnsb ¢ palluoHaIbHBIM MOKa3areneM. CBOWCTBA CTENEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaibHbIE JOrapu(MbI
2 VYpaBHeHUS U HEPaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
59 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' MoKa3aresieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA




CucteMbl JMHEWHBIX ypaBHEHHWU. PelleHWe NpHUKIAIHBIX 3aJad C MOMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl U COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB
’8 [IpumeHeHne ypaBHEeHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 3a7a4
' W 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMekyTkM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumymMbl 1 MUHUMYMBI (QyHKUuH. HaunGosplnee M HauMeHbIIEe 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHHs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIOWA IS UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IpPU pEIIEHUM 3a7ad U3 APYrHX Yy4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 IIpousBosnnas Gpynkuuu. ['eomerpuueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
13 IIpousBosnHble 3neMeHTapHBIX (yHKIMH. DopMysabl HaXO0XKIAEHUS MTPOU3BOJHON
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIUH
[IpumeHeHne NPOU3BOAHONM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxxaeHne HauOoNbLIero ¥ HaUMEHBIIEro 3HauYeHUs QyHKIMHU Ha
OTpe3Ke
[TpumMeHeHre MPON3BOAHOM ISl HAXOXKICHHS HAWIYUIIET0 PEIICHUsS B MPHKIIATHBIX
4.5 3ajjayax, IS ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (GopMysol wuam
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii U pusnueckuii cmMpici. Boruncienne uHTerpana mno

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnagneHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYIHPOBATD
00paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUM  3aj]ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBbIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATUSAMMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Trpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh NMOHATHAMU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelleM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJBHOIO YHCIA, OCTATOK IO MOXYJI, PALUOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKW JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO €
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATH IMOHATUSAMU: I1OCIENOBATEIbHOCTD,

apupmMeTuueckas mporpeccus, reoMeTpuuecKas porpeccusi,




OCCKOHEYHO yOBbIBaOIIasi TIeOMETpUYecKas TMPOTrPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 W 3X3, omnpeneaureslb  MaTpHIbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IApaMCTPOM; IPUMCHIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIHMHU, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pelieHnss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

$U3HYEeCKUX 3a/1ayax; HAaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCErpaga; NpuBOAUTL NPHUMEPbI MAaTEMATHUYCCKOro MOACIHUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKIus, KBaapaTHYHAs
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUUH, BBHINOIHATH MPeoOpa3oBaHUs
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apu(pMETHUECKOoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, OTpaskarollylo CBOWCTBA PEAIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOM perpeccuun



YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKTHl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUMA paclpeneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOAUTH HPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCY>KICHUS AJIsl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL GUTYpPHI, 00bEM (QHUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHyca, IWIMHApA, 00BEM Kyba,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHUs N3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3BI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSITUSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7a9; HaXOJUTh TEOMETPUYCCKHE BEIUYHMHBI (JTHHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIMH M KOOPAMHATHBIA METO.
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB ¥  SIBIICHHH, YMCHHE paclo3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHCKONM UM  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LHEbIX Yucel
12 Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypaJdbHOH creneHH. JeHCTBUsS ¢ apupMeTHYeCKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETEHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple  uucia. ApupMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkEéHHble BEIYMCIEHUS, TIPAaBUIIa OKPYIJIEHUs, IPUKUIKA U OLIEHKA
pe3ysbpTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Hensle n 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaeauTenb MaTPULbI



DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CreneHHas (yHKUMA C HAaTypaJbHbIM W IeJdbIM Moka3aTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuii. CoiicTBa  (QyHKUHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIe 31€MEHTAPHBIX (YHKITHIA
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxnenne HanOOJbIIEro U HaUMEHbBIEro 3HaYeHUs] (PyHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HaJi MHOKecTBaMU. J[narpaMmel Dinepa — BenHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS



7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa u Havama Maremarmdeckoro aHamm3a. 10-11 kmaccel. Anumon IIILA. u nap.
VYueOnuk. ba3oBsiii u yriyoneHnsiii ypoBau. — M. [Ipocsenienue, 2025.

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. Anrebpa m Hayana maremarudeckoro aHanm3a. 10 kimacc. ba3oBeiii W yriayOJaeHHBIN
ypoBHu. I[llabynun M.U., ®enoposa H.E., TkaueBa M.B. /lunaktuueckue MaTepuaibl. —
M.: [Ipoceemenne, 2025. — 208 c.

2. Anrebpa u Hauanma mareMarudeckoro aHanmmza. 11 kmacc. ba3oBblii U yriyOneHHBIN
ypoBHHu. [llaGynun M.U., ®enopoBa H.E., Tkauea M.B. Jlunakruueckue MaTrepuanbl. —

M.: IIpoceemenne, 2025. — 144 c.
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