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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
6a3oBoro ypoBHs s oOyuaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUI, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CIIEUMBACT OBIAJCHHE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIONIMMU OCHOBY JUIsl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUS
JUYHOCTH 00YYaroIIuXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SBIAETCS OJHUM M3 Haumboiee
3HaYMMBIX B MPOTPaMMe CTapIeil IIKOJbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIeYHBAET
UHCTPYMEHTAJIbHYI0 0a3y Ais HM3Y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca y4amiuecst OBJIaJeBalOT YHUBEPCAILHBIM S36IKOM COBPEMEHHOM HAyKH,
KOTOpas (hOpMyJIUPYET CBOU AOCTHIKEHHs B MaTeMaTH4ecKoi opme.

Kypc anreOpsl 1 Hauasl MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaAbIBAET OCHOBY ISl YCIIELIHOIO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMN
HKOHOMHKH U OOIIECTBEHHOH JKWU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEJIHEBHOH >KHU3HU. B Toxke
BpeMsl OBJIaJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHHUS,
UCTIOJIB30BaTh 00O0OIIEHNEe M KOHKPETHU3aluio, aOCTparupoBaHUE M aHAIOTHIO, (OPMHPYET
KpPEeaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayajl MaTeMaTU4ecKoro
aHalM3a B CTapIIei IIKOJIE yJalluecs MOJy4YaroT HOBBIA OIBIT PEUICHUS MPUKIATHBIX 3a1ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOCHUS ~MaTeMaTH4YeCKMX MOJeJed pealbHbIX CHUTyauuil u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MNpUPOJe, HAyKe U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHYECKUMHU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLMAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuan, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky YydeOHOHW [eATeNbHOCTH, TpeOyIole CcaMOoCTOSTENbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUATEIbHOW KOHIEHTPAlud BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJYYEeHHBIH pe3yibTar.

B ocnoBe meroauku o0ydeHusl anredOpe M HauvajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusI.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOIO aHAIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOAUYeCKue JUHUU: «YHucna W BblUMCIEHUS», «DYyHKUUH U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHanu3za», «MHOKECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTeabHO-METOIMYECKHUE JIMHUM H3y4yaroTcsl Ha MPOTSDKEHUH JBYX JIeT
oOydeHHsI B cTaplieid IIKOJe, eCTECTBEHHO MOMOJHSS JIPYT Apyra W TOCTETEHHO HACHIMAsCh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBIH Kypc SBJS€TCS HMHTEIPATHBHBIM, MOCKOJIBKY
o0beuHsIeT B cebe coJep)KaHUE HECKOJbKUX MaTeMaTUYeCKuX JUCLHMIUIMH: airedpa,
TPUTOHOMETPHSI, MAaTEMaTHUECKUI aHaIN3, TEOPHs MHOXECTB U Jp. [Io Mepe Toro kak yvamuecs
OBJIIEBAalOT BCE Oojiee IIMPOKUM MAaTEMaTHYECKUM allaparoM, y HHUX MOCIEeI0BAaTEIbHO
dopMHpyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyI0 MOJENIb peabHOU
CUTYyalllH, TPUMEHSTh 3HAHUS, TOJyYEeHHBIE B Kypce «AnreOpa M Hadala MaTeMaTHYeCKOTO



aHau3a», A PEIICHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUYECKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar.

CopepxarenpHO-MeTONMYECKAsT  JIMHMA  «Yuena M BBIUKCICHMS» — 3aBepLIacT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiell mkosne ocoboe BHUMaHME yaemseTcs (OpMHUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIIFHBIX HABBIKOB, BKJIIOYAIONINX B CE0s MCIOJIB30BAHWE PA3JIMYHBIX (OPM 3aMUCH
JEUCTBUTEIIBHOTO YHCJIA, YMEHUE PpAalUOHAJIBHO BBIIOJHATH JEHCTBUSA C HUMH, Je1aTb
IPUKUAKY, OLEHMBaThb pe3yapTaT. OOydaromuecs IMOJIy4alOT HaBbIKM IPUOIMKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUs] JEMCTBUM C 4YMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOM Qopme,
MCII0JIb30BaHUsl MATEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIIOBBIX BHIPAKEHUH.

JIluHusa «YpaBHEHHs M HEPaBEHCTBAa» PEAIM3YeTCsl Ha MPOTSHDKEHUM BCEro oOyuyeHMs B
CTapLIel IIKOJIe, IIOCKOJIBKY B KaXJOM pas3zeiie IporpaMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIUX 3a7au. O0yyarommuecs OBIaIeBalOT pa3IMUYHbIMU METOIaMH PEIICHUS LETbIX,
palMOHATIbHBIX, UPPALIMOHATILHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHH, HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHMS NCIIOIB3YIOTCS IIPU UCCIEIOBAHUN
(GYHKIMI C NOMOIIbIO IPOM3BOJHON, PEIICHUH MPUKIAIHBIX 3a/ad M 3ajad Ha HaXO0XKJEeHUe
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LENIbIX, PAalMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIPQXEHUM, coJepKalMX creneHu u jorapudmsl. brarogaps usyudeHuro anreOpanueckoro
MaTepHala IpoUCXOIUT JallbHeiee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydamuxcs, (pOPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYKACHUH, PabOTBI C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS MPAKTHYECKUX W €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeTonnyeckas JUHUS «DyHKUUMU U rpadUKu» TECHO NeperuvieTaeTcs ¢
JpPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KakOM-TO CMBICIE 3aJaéT IOCJIENOBATEIbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOH, TOKa3aTeNbHOM, JIorapuPMuYeckoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TpaMKOB, MCIOJIb30BaHME (QYHKUUH JUIs
pelieHns 3a1ad U3 APYrux Y4eOHbIX IMPEeIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aToM Gosnbiioe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJIaMH 3aBUCHUMOCTH MEXIY
pasIMYHBIMM BEJTMYMHAMM, HCCIIEOBAaTh MOJIY4YEHHblEe (YHKIUH, CTPOUTh HX TpaduKH.
Martepuan 3TOH cojepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJYy BeIMYMHAMH B  pazauuHoi  (opme:
aHAJTUTUYECKOHM, Trpaduyeckoil U cloBecHOW. Ero wu3ydeHwe CrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havyana mMaTeMaTnueckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacMpuTh KPYTr Kak MaTeMaTU4YeCcKuX, TaK M MPUKIAIHBIX 3aja4, JOCTYITHBIX 00yJYalomuMcs, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (QYyHKIMHA, ONPEAesITh UX
HauOOoJIbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IIoM@Aaau GuUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHMs mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJel peaNbHBIX CUTYyalllil, HaX0KJIeHUs
HAaWIy4lllero peuleHHs] B NIPUKIATHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaIbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIIAIOINXCSl PE3yJIbTAaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEMaTHKM Kak HayKH, U HX
aBTOpax.



CopepxarenbHo-MeTOANYECKasE TUHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IOCBSIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPECTABICHNS IPOHU3BIBAIOT BECH
KypcC LIKOJIbHONW MaTEeMaTHKU U IpeiaraloT Haubosiee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOIIUI
BCE pa3leibl MaTeMAaTUKUM U €€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTUYECKHe
TUCIUIUIMHBL B eAuHoe 1enoe. [losToMy BaKHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM M HCIOJb30BAaTh €ro s
BBIPAXXEHUS CBOUX MBICIICH.

B kypce «AnreOpa n Hadana MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYECKOT0 MOJIEIUPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C MOMOIIBIO anmnapaTa aireopsl u
MaTeMaTUYeCKOT0 aHajlu3a M MHTEPHpeTalud IOJy4YeHHBIX pe3yibTaroB. Takue 3amaHus
BIJIETEHbl B KaX/Ibl M3 Pa3AEIOB IPOrpaMMbl, IOCKOJIbKY BECh MaTrepualnl Kypca IIMPOKO
UCIIOJNIB3YETCS Ul pelleHus MPUKIaIHbIX 3a1ad. [lpu perenun peaabHbIX MPAKTHUYECKUX 3a/1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HMCIOJIB30BaTh AaHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATH MpoliIemy.
JesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs TNPHUKIATHBIX 3a7ad OpraHU3yeTcsl B
mpolecce U3yueHus BCEX TEM Kypca « Anredpa v Havyaja MaTeMaTHYeCKOro aHaIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B cootBerctBumn ¢ YueOubim manom ['KOY AO «B(c)OLI Ne 10» na 2025 - 2026
yueOHbIH ToA (cpennee obmiee oOpa3oBaHue, O4YHO-3a049Has (hopma oOydenus) u KanennapHbim
yueOHbIM TpadukoM Ha 2025 - 2026 yueOHBIN roa Ha M3ydYeHHUE MpeaAMeTa anreOpbl U Haval
MaTeMaTHYECKOTO aHAJIN3a OTBOJIUTCS:

Kuaace Bcero 3a roa
10 xmacc 68
11 xiacc 68

12 xnacc 34

B cootBerctBum ¢ YueOnbm mianom ['KOY AO «B(c)OHI Ne 10» ma 2025 - 2026
yueOHbIl roj (cpeaHee oOmiee oOpa3oBaHue, ouHas (opma oOyuyeHHs C TNPUMEHEHUEM
TMCTaHIIMOHHBIX TexHoyorni) nu Kanennapueim yueOHbIM TpadukoM Ha 2025 - 2026 yueOHBIH
roJ Ha U3yYeHHe NpeaMeTa anreOphl 1 HayaJl MaTeMaTHYECKOro aHaJIn3a OTBOJIUTCS:

Kuaace Bcero 3a roa AyaAUTOpPHBIE YaChl Yacsl s
Heaes/To/ CaMONOATOTOBKH
Hemes/To
10 xnacc 68 2/68
11 xiacc 68 2/68
12 kiacc 34 1/34




COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yucia 1 BLIYMCICHHUA

Panmonanbubie uncna. OOBIKHOBEHHBIE U JECITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omnepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PELICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaJIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHbIe BBIYMCICHUS, IPAaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHbIX.

Apudmerndecknii KOpeHb HATypalbHOW crTeneHd. JledcTBus ¢ apuMeTHYecKuMHU
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
dbopMyIbI.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Penienne nppannoHalIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3aJ1ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTp omnpeneneHuss ¥ MHOXKECTBO 3HaueHUH ¢pyHkumuu. Hymu ¢ynkuuun. ITpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIIMU.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areieM. EE cBolicTBa M rpaduxk.
CaoiicTBa U rpaduK KOpHs N-0OM CTEHEHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEIeHUE TPUTOHOMETPHUUECKUX (YHKIMH
YHUCJIOBOTO APIyMEHTA.

Havana mareMaTH4ecKoro aHajamusa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas mnporpeccud. beckoHedHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEYHO YOBIBAIOILIEH I'e€OMETPUUYECKONW MPOTPECCHH.
dopMyra CIOXKHBIX IPOLEHTOB. Mcnosb30BaHME MPOrpeccuy Ui PELICHMsS PEalbHBIX 3a4ad
IIPUKIIAHOTO XapaKkTepa.

MHoxecTBa H JIOTHKA

MHoecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OMUCaHUsl PEeajbHbIX MPOLECCOB W SIBICHUW, NpHU
peLIeHUHU 3aJ1a4 U3 APYTHX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.

11 KUIIACC



Yucia ¥ BLIYMCTCHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTudynble U HATypalIbHbIE JOTapH(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBanue BBIpaKEHUHN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

[TprMepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHMH. PenieHue NpUKIazHBIX 3a1ad C IOMOIIBIO CHCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHECHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKU U peaabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oynkuus. Ilepuonnyeckue  Qynkumu. I[IpomMekyTkM  MOHOTOHHOCTH  (YHKILHUH.
MaxkcumMyMbl 1 MHUHHMYMbI (QyHKUIuU. Hambonbliee n HamMeHbInee 3HaueHHE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U Tpa(uKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIMU, X CBOHCTBA U Tpa(UKH.

Hcnonp3oBanue rpadukoB GYHKIWHN 1Sl peIICHHs YPaBHEHHUH U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMN I HCCIEI0BaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U pPeallbHON KHU3HH.

Havana maTeMaTH4eCKOro aHaJImu3a

HenpepsiBable pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELICHHUS] HEPABEHCTB.

[TpousBonHas Gynkuuu. ['eomerprueckuii u Gpu3NIeCKUit CMBICI TPOU3BOTHOM.

[TpousBoaHbIe 31€MEHTApHBIX (QYHKIUH. DOpMyNbl HAXO0XKIEHUS MPOU3BOJHON CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TpuMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HAMMEHBIIETo 3Ha4eHUs! GYHKIIUU Ha OTPE3KeE.

IIppuMeHeHre NpPOW3BOJHOM [UISl HAXOKJEHHs HAWIYYIIero pPEIICHHWs B NPUKIAIHBIX
3ajaydax, JAJs OIpeesieHus] CKOPOCTH MpoIiecca, 3alaHHOro (GOopMyIIoi WK rpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (Qu3Mueckuil cMbicia. BrelumcieHue uHTErpaga 1o
dbopmyne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro mpenMera «MaTeMaTHKa» IOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
YpOBHE cpelHero ooimero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeJIMETHhIX U
IIPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JluyHOCTHBIE PE3yNbTaTHl OCBOCHHUSI IPOrpaMMbl ydeOHOro mpeamera «MaTtemaTuka»
XapaKTePU3YIOTCS:

["paxJJaHCKOE BOCIIMTAHUE:

c(hOPpMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMH OOydYaromierocs KaK aKTHBHOTO |
OTBETCTBEHHOTO 4JICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYyp TPaKAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

ITaTpuoTHYECKOE BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON I'PaKIaHCKOM MJICHTUYHOCTH, YBOKEHHUS K MPOILIOMY
W HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, I[IEHHOCTHBIM OTHOIICHHEM K JIOCTHIXKEHUSIM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHHCKOW MaTeMaTUYE€CKOM IIKOJbI, K HCIOJIb30BAaHUIO ITHX
JOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX, cepax SIKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOT'O BOCITMTAHHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKW U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy TIyIIEro.

DCTeTUYSCKOS BOCIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIOYasg OCTETUKY  MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCy>KJIeHUW; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

Duznyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOTO U 0€30macHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHUe, cOATaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTUBHO-030POBUTEIHHON
JIeSITeIbHOCTBIO.

TpynoBoe BOCIIMTaHHE:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM I[EHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEeITebHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayleit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKMU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUYSCKUX 3a7]a4 MAaTEMaTHIECKOW HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUC:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIBTYPhI, MOHUMAHUEM BIUSHHUS COIHMAIBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONM U COIMAIBHOW CpeAbl, OCO3HAaHUEM
M100aMbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIS pelieHHs 3a7ad B 00JIaCTH OKPYIXKAIOIIeH Cpelbl, TIIaHuPOBaHUS
MOCTYTIKOB M OIIEHKU WX BO3MOXKHBIX TIOCTIEACTBUMN TSI OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO ITO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMAaHUEM MATeMaTUYeCKOW HayKu Kak cepbl




YEJIOBEYECKON JEATEIBHOCTH, 3TANlOB €€ Pa3BUTUSA W 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYKD M  HCCICAOBATEIBCKYI IEATEIBHOCTD
WHJUBHIyaJIbHO U B I'PYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrpaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAOWe20 MUpa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble TOTMYECKHE IEUCTBHUS:

o BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH  ONPEACTCHHUS TMOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Ui 0000IIEHUs u
CpPaBHEHHUS, KpUTEPUU TTPOBOAUMOIO aHAIIN3a;

o BOCIIPHUHUMATD, Q)OPMYHI/IPOBaTL n Hp606paBOBLIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;
L BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCHUSA B CI)aKTaX,

JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX; MpeanaraTb KpPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

L4 ACJIaTh BBIBOJAbLI C HMCIIOJIB30BAHHMCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HHIAYKTHBHBIX
YMOSaKHIO‘{CHI/Iﬁ, YM038.KJ'IIO‘I€HI/II‘/‘I 110 aHaJIOTHH,
L4 MMpOBOAUTH CAMOCTOATCIIBHO JOKAa3aTCIIbCTBA MATEMATUYICCKUX YTBep)I(I[eHI/Iﬁ (HpHMHe u

OT TIPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPHUBOJIUTH IMPUMEPHl H KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;
. BBIOMpaATh CMOCOO pemieHuss y4eOHOM 3amaunM (CpaBHUBAaThH HECKOJIBKO BapHaHTOB
pelieHus, BBHIOMpATh HaWOONee MOAXOMANIMH C YY4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHEB).

ba3oBble ncclie1oBaTeNbCKUE ACHCTBHU:
° UCIIOJIb30BAaTh  BOMPOCHl  KaK  HCCIICIOBATCIIbCKHMH ~ HMHCTPYMEHT  I[TO3HAHUS,
dbopMynHupoBaTh BOIMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUne, MpodIeMy, YCTaHABINBATh UCKOMOE
U JJaHHOE, (POPMHPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIINIO, MHCHHE;
° MPOBOJNTH CaMOCTOSITEIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIICJOBAHHE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCAa, BBIABICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHHUSIMH, TTPOIIECCAMH;
° CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS U BBIBOBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000I1IEHHI;
° MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBABUTAThH MPEANIOIOKECHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pab6ota ¢ nadopmaImeii:

. BBISIBIISATH Ae(DUIUTHI MHPOPMALIMH, TAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BONIPOC U JJIs
pELIeHNS 3a1a4H;
. BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIU3UPOBATb,

CHUCTEMaTH3UpOBaTh U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIpeJICTaBICHHUS,



o CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpadUyuecKu;
. OLIEHUBATh HAAEKHOCTH MH(OpPMAIMM IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvnvie KOMMyHUKamueHnvle Oelicmsus, 00ecneyusaiom cQopmuposaHHOCb
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oobwenue:
o BOCIIPUHUMATh M (DOPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C YCJIOBHUSMH M LEISAMHU
oO0IIeHus; ACHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHMsI B YCTHBIX M NHCHbMEHHBIX
TEKCTax, JaBaTb IIOSICHEHUS IO XOAY pEUIeHMs 3aJadd, KOMMEHTUPOBATh IIOJy4YEHHBIN
pe3yJbTar;
o B X0Jie 0OCYX/IE€HUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMOM TeMbl, NPOOJIEMBI,
pemaeMoil 3a1a4um, BbICKA3bIBATh WJEH, HALEJIEHHbIE HAa IOUCK PEIIEHUS; CONOCTaBJISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KWBaTh pa3jIMuMe U CXOJCTBO
NO3HIINI; B KOPPEKTHOH (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
o MIPEJICTABIATh PE3yJIbTaThl PEIIECHUs 3a7aud, SKCIIEPUMEHTA, UCCIIEJOBAHMS, IPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmar BBICTYIUICHMS ¢ Y4Y€TOM 3aJad [pe3eHTaluuu u
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUYECTBO:
o IIOHMMAaTh U MCII0JIb30BaTh MIPEUMYIIECTBa KOMAaHAHON U MHIUBUAYaIbHONU pabOThl IpU
pemieHnr y4eOHBIX 3aj1a4; MPHUHUMATh LEIb COBMECTHOW JeATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniaTbh BUIbl padOT, JOrOBapHBAaThCs, OOCYXIaTh
MPOILIeCC U Pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JIIOJICH;
. y4acTBOBaTh B IpynmnoBbIX (hopmax paboThl (00CyxkaeHUs, OOMEH MHEHUMH, «MO3TOBbIE
IITYpPMBl» M HHBIE); BBIIOJIHATH CBOK 4YacTb pabOTbl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYrMMHM 4I€HaMHU KOMAaHbl; OLIEHMBAaTh KauyeCTBO CBOEro BKJIaga B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YHACTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuugaiom hpopmuposanue Cmvlci08bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamMoopranusanus:
o COCTaBJIATh IUIaH, aJIFOPUTM DELIEHUsS 3a/adyd, BbIOMpaTh CHOCOO peHIeHHs] ¢ y4ETOM
HUMEIOLINXCS PEeCypcoB UM COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTpOJIB:
o BJIa/IETh HAaBbIKaMU MO3HABATENbHOMN pe(hIeKCUU KaK OCO3HAHMS COBEPILIAEMBIX 1EHCTBUN
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yJbTaTOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3a1auu;
o MpeIBUJIETh TPYJHOCTH, KOTOpPhIE MOTYT BO3HUKHYTbh IpPHU PELICHUH 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
o OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOTO Kypca «AnreOpa M Hadajga MaTeMAaTHYECKOTO aHAIM3a» Ha ypOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO O0ECIeunBaTh JOCTHKEHHE CIETYIOIUX MPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTAaTOB:

10 KJIACC




Yuciia 1 BBIYUCICHUSA

OnepupoBaTh NOHATHSAMH: PALMOHATBHOE W JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHASs M
JecATUYHas ApoOb, POLIEHTHI.

BoemonsaaTe  apudMeTHyecKHe ONepaluyd C pPAalUOHAIBHBIMA M JIeHCTBUTEILHBIMU
YHCIIaMH.

BoinonHATe npuOAMKEHHBIE BBIYMCIEHUS, MCIOJIb3Ysl IMpaBUia OKPYIJIEHMs, JenaTh
IPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHATHSIMU: CTEIIEHb C IENBIM TOKa3aTesleM; CTaHAapTHas (opMa 3ammucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJIAILYI0 (opMy
3anyucy JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs IPAKTUYECKUX 33]a4 U IPEJICTABICHUS JaHHbBIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIJIa;
UCTIOJIb30BAaTh 3aMCh POM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
UppalMOHAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoimonHATe  mpeoOpa3oBaHus — TPUTOHOMETPUUECKHMX  BBIPQXKEHMM M peliarhb
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BoinonHATe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIbHBIX BBIPAXKEHUHN U
pelaTb OCHOBHBIE TUIIbI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUHM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMSI U HEpaBEHCTBA JUIsl PELICHUS] MaTeMaTUYECKUX 3a/ay U 33134 U3
pas3InYHbIX 00J1aCTe HAYKH U pealbHON KHU3HH.

MonenupoBaTh peaibHBIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBUIO 33JayM, HCCIEI0BaThb IOCTPOCHHBIE MOJENIU C
MCII0JIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rPpapuKu

OniepupoBaTh NOHATUAMU: (DYHKITUS, CIOCOOBI 3aMaHus (DYHKIIMH, 00JIACTh ONPEACIICHUsS
U MHO>KECTBO 3Ha4eHUH (yHKUUH, rpaduK GyHKIUH, B3BAUMHO 00paTHbIE (DYHKITUH.

OnepupoBaTb MOHATUSAMHU: YETHOCTH M HEUYETHOCTh (YHKUUH, HYIM (QYHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUNN I peLIEHUS] YpaBHEHU.

Crpouth U yMTaTh rpauku JTUHEHHOW (YHKIMH, KBAaJPAaTHUHOW (DYHKIIMH, CTEIIEHHOMN
(GYHKIUY C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKIMHA U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHnH 3a7a4y U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOM KHU3HU; BbIpaxkaTbh (HOpMysiaMu
3aBUCUMOCTH MEX]ly BEIMYMHAMM.

Hauyana mateMaTHuyeckoro anajaimusa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUYecKass U TeoMeTpHuecKas
IIPOrPECCHUH.

OnepupoBaTh MOHATHAMU: OECKOHEUHO yOBIBaIOIIasi TeOMeTpUYecKasi MpOrpeccHsi, cymma
0eCKOHEYHO yOBbIBaIOIIEH TreOMETPUUYECKON MTPOrPECCUH.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN M MPOrPecCHil Ui pelIeHHs pealbHbIX
3a/1a4 IPUKJIAJHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€pAIIMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JijIsl OMUCaHUs pealIbHbIX MPOIIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX yUYEOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINIpeETIEHIE, TEOpEMa, CIEACTBHE, JOKA3aTeNIbCTBO.

11 KIIACC

Yucya 1 BLIYUCIECHHUS



OnepupoBaTb MNOHATHAMM: HATypaJbHOE, LEJIO€ YHUCIO; HCIONb30BaTh IPU3HAKU
JIEIIMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA IIPOCTHIE MHOKUTEIH ISl pELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JIOTapU(M YUCIIA, TECATUYHBIC U HATYPAJIbHBIE JIOTapU(PMBIL.

YpaBHeHUs1 1 HEPABEHCTBA

[TpuMeHSTH CBOIICTBA CTENEHM I [PeoOpa3oBaHUs  BBIPAKCHWUN; ONEPUPOBATH
HNOHATHAMM:  II0KA3aTEIBHOE YPaBHEHHME M HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIBI
II0OKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonuATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIMX JIOrapu(Mbl; ONEPUPOBATH
HNOHATUAMH: JIOTapU(MHUYECKOE YpaBHEHHWE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB.

Haxonuts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ PEIIECHUE; UCII0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM NI PELICHUS IPAKTUYECKUX 3aa4.

Haxoauts pemeHus npocTelInX CUCTEM U COBOKYIHOCTEN pallMOHAJIbHBIX YPaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHble CUTYallud Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DYyHKIUUHN U TPaPUKH

OnepupoBaTh MOHATHSAMU: Iepuoaudeckas (QyHKIUS, NPOMEKYTKM MOHOTOHHOCTH
(GyHKINHU, TOUKH dKCTpeMyMma (DyHKIUH, HanOoJblllee W HauMEHbIEe 3HAUYCHUS (YHKIHHA Ha
POMEXKYTKE; UCIOIb30BATh UX JJIs1 UCCIIEOBAHUS (DYHKIMH, 3aJaHHOH rpauKkoMm.

OnepupoBarh  MOHATHAMHU:  TIpadUKA  [OKA3aTeNbHOW,  JIOTapu(PMUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIUI; n300pakaTh UX HA KOOPIUHATHOM IIOCKOCTH U UCIOJIb30BATh
JUISl pELLICHUs] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapUKH JUHEWHBIX YpaBHEHUH U
HCITOJIB30BAaTh UX JUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUN.

Hcnonb3oBate Tpapuku (QyHKUMN 1715 MCCIENOBAaHUS MPOLECCOB U 3aBUCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Hauyana mareMaTH4ecKoro aHajaimusa

OnepupoBaTb  MOHSATUSAMHU: HenpepbpIBHAsE  (YHKIMS; IPOU3BOAHAS  (PYHKIIMH;
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3NUECKUI CMBICT POU3BOIHOMN /TSl peIlIeHHs 3a/1ay.

HaxomuTte npou3BoJHBIE 3JIEMEHTapHBIX (YHKIUI, BBIUUCISTH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl HCCIIEA0BAHMS K IIOCTPOECHUIO TPa(UKOB.

Hcronbs30BaTh NPOU3BOIHYIO I HAXOXKIACHUS HAWIy4IIEro peleHUs B NPUKIAIHBIX, B
TOM YKCJIE COLIUAIIbHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSMU: NEpPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(du3nUeckuii CMbICT HHTErpaa.

Haxoauts nepBooOpasHble 3yieMEeHTapHbIX (YHKIUHN; BBIYMCISATH UHTErpai 1o ¢opmyiie
Herorona—Jleitbnuna.

Pemarp npukiagHble 3a1a4, B TOM YKCJIE COLHUAIbHO-3KOHOMHMUYECKOTO U (PU3UYECKOIrO
Xapakrepa, CpeICTBaMHU MATEMATUYECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N KoJymyecrBo yacos DyiekTpoHHBbIE (IU(PPOBBIE)
11/;1 HaunmenoBanue pa3aesioB U TEM NMIPOrpaMmMbl B Ko]—[Tpo,m,]-[],[e HpaKanecKHe 06pa30BaTeJILHLIe PeCypChI
cero PaGoTHI paGoTHI (Bubanorexa IIOK)
1 MHOXeCTBa paIllMOHATBHBIX U JICHCTBUTEIBHBIX YHUCEIL. 14 1 https://m.eds0o.ru/1568aba3
PannoHanbHbIC YpaBHEHHS M HCPABEHCTBA
2  ®yskuuu u rpaduku. CTeneHs ¢ [ebIM oKa3aTeieM 6 https://m.edso0.ru/1568aba3
3 Apudmernvecknii KopeHb N—oii crenenn. MppannonanbHble 18 1 hitps://m.eds00.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
4 @opMyIbl TPUTOHOMETPUH. TpUTrOHOMETpUYECKHE 29 1 hitps://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlociemoBaTenbHOCTH U IPOTPECCHH 5 https://m.edsoo.ru/1568aba3
6  IloBropenue, 0600IIEHHE, CHCTEMATH3AIMS 3HAHUI 3 1 https://m.edso0.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaunuecTBO 4acos

DJIeKTpPOHHbIe (LM (POBbIE)

r‘][j‘i HaumenoBaHue pa3je/ioB H TeM HPOrpaMMBbl B Konrpouabusie IIpakrnyeckue 00pazoBaTelibHbIE peCypChbl
cero padoTsbI padoThI (bubsamnoreka IHOK)
1 Crenens ¢ pallMoOHAIBHBIM MOKa3aTenem. [loka3zarenpHas 12 1 https://m.edsoo.ru/fl1c4afd
¢yskuus. [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
2 Jlorapudmuueckas pyukaus. Jlorapudpmudeckue 12 hitps://m.edsoo.ru/fl1cAafd
YpaBHEHUS M HEPABCHCTBA
3 Tpuronomerpudeckne GyHKIUU U UX TPAPHUKH. 9 1 hitps://m.edsoo.ru/fl1cdafd
TpuroHoMeTpuyeckre HepaBeHCTBA
4 | TlpousBoxHas. [IpuMeHeHHe IPOU3BOIHON 24 1 https://m.edsoo.ru/f11c4afd
5 HHrerpai u ero npuMeHEHHUs 9 https://m.edsoo.ru/f11c4afd
6  IloBropenue, 0000IICHNE, CHCTEMATH3AIMSI 3HAHUI 2 1 https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

12 KJIACC

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

IJ[\/ﬁl-)1 HaumenoBanue pa3/ie/ioB H TeM IPOrPaMMBbI Beero Kontpoannbie IIpakTuueckne 00pa3oBaTelbHbIe PecypChbl
padoTshI padoTsI (budauoreka LHOK)
1 | Cucrembl ypaBHEHUI 12 1 https://m.edsoo.ru/f11c4afd
2  HarypanbHble 1 1Ie/IbIE YKCIA 6 https://m.edsoo.ru/f11c4afd
3  IloBropenue, 0600IIEHNE, CHCTEMATH3AIMS 3HAHUI 16 1 https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxn .
HpOBEpHEMOTD IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOEH U OCHOBHOI
pesyabTaTa 00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
1 Yucna u BeIYMCICHUS
11 OnepupoBaTh MOHATUSAMHU: PALUOHAIBHOE U  JACHCTBUTENIBHOE 4YMCIO,
' OOBIKHOBEHHAS U JICCATHYHAS JPOOb, MPOLEHTHI
19 BBEHOHHHTB apupMeTHYeCKHe  OmepalMM €  palUOHAIbHBIMM U
JeWCTBUTEIIbHBIMU YHCIAMU
13 BbImonHATs npuOIMKEHHBIE BBIYHUCICHUS, I/ICHOJIBEYSI IpaBWjla OKPYTJIEHMUS,
JIeJIaTh IPUKKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN
OmnepupoBaTh NOHATHSMHU: CTENEHb C LEJIBIM IOKa3aTesieM, CTaHJapTHas
14 ¢dopma 3amMcu JEWCTBUTENBHOIO 4YHCIA, KOPEHb HATYpajJbHOM CTEIEHH,
WCIOJB30BATh TOAXOIAIIYI0 (OpMy 3amucH ACWCTBUTEIBHBIX YHCET IS
pelIeHUs IPaKTUYECKUX 3a]1a4 U IPEJICTaBICHUs JaHHBIX
OnepupoBaTh HNOHATHUSAMM: CHHYC, KOCUHYC U TaHI'€HC IPOM3BOJBHOIO YIJIa;
1.5 HCIIOJIb30BaTh 3allUCh IPOU3BOJIBHOTO yIJla uyepe3 OoOpaTHbIE TPUTOHOMET-
puueckue QyHKIUU
2 YpaBHEHUs U HEPAaBEHCTBA
OmnepupoBaTh MOHATHSAMU: TOXKJIECTBO, ypaBHEHHME, HEPABEHCTBO, LEJOE,
2.1 paloHaIbHOE, UPPaLMOHATIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
99 BoimonHATe npeoOpa3zoBaHUs TPUTOHOMETPHUUECKUX BBIPAKEHUM U pelaTh
TPUTOHOMETPHUECKHE YPaBHEHHUS
BoinonHATe mpeoOpa3zoBaHUs LENbIX, PAlMOHATIBHBIX M HPPaLMOHAIBHBIX
2.3 BBIDAKEHUI M pellaTb OCHOBHBIE THINBlI ILEJBIX, pPALMOHAIBHBIX U
UPPaLMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
24 [IpumeHsTH ypaBHEHMSI U HEPABEHCTBA JUIsl pEIICHUs] MaTEMaTHUECKHX 3aJa4 U
' 3aJ1a4 U3 pa3IM4HbIX 00JacTell HAyKU U pealbHON )KU3HU
MogenupoBaTb peajbHblE CHUTyalldd Ha S3bIKe airedpbl, COCTABIATh
2.5 BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA 10 YCIOBHIO 3a/layM, UCCIEeI0BaTh I0-
CTPOEHHBIE MOJIEJIH C UCIOJIb30BaHUEM ammapaTa ajareOpsl
3 OyHKIMH U TpadUKH
OnepupoBaTh MOHATUSAMH: (PYyHKIUSA, cnocoObl 3agaHus (QYyHKIMH, 0OJIACTb
3.1 OTpesieNIeHUs] 1 MHOXKECTBO 3HaueHui (yHKUuU, rpaduk GyHKIUH, B3aUMHO
oOpatHble QYHKIIMH
39 OnepupoBaTh NOHATHAMHU: YETHOCTh U HEUETHOCTh (PYHKIIMH, HYIHU (PYHKLUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBathk rpaduku GyHKUMN 1) pelieHus] ypaBHEHUI
34 Crpouth M uuTaTh rpaduKu JUHEHHONW (DYHKIMH, KBaJpaTUYHON (QYHKIUH,
CTeNEeHHON (PYHKIIMH C LEeJIBIM MTOKa3aTeIeM
Ucnonw3zoBare rpaduku GyHKIMA O UCCIASAOBAHHUS IPOIECCOB |
3.5 3aBUCUMOCTEH TMpH peIIeHUH 3a/ad U3 JPYyTUX Y4eOHBIX IPEeIMETOB U
peabHOM JKU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXY BeTHUHHAMHU
4 Hauana maTemMaTHueckoro aHajiusa
4.1 OnepupoBarh TMOHSATHUSMHU: TIOCIEIOBATENBHOCTh, apuMeTHYecKas W




reOMETPHYECKAs IIPOTPECCHH

OHepI/IpOBaTB IIOHATHUAMM OECKOHEYHO Y6I)IBaIOH_[aH reoMETprUICCKas

42 nporpeccusi, cyMmma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON MPOTrPECCHH
4.3 3a/1aBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA IOCIENOBATEIBHOCTEH U MPOTPECCUIl sl pelieHus
peanbHbBIX 3324 IPUKIIAIHOTO XapaKTepa
5 MHoskecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATUSIMH: MHOKECTBO, OIEPALIMM HaJl MHOYKECTBAMU
59 Vcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN aImapaT Ui ONMMCaHUs PEalbHBIX
' MIPOIIECCOB M SIBJICHUH, PH PEIICHUH 33124 U3 APYTHX YUEOHBIX MPEIMETOB
53 OnepupoBatb HOHATUSAMMU: olpeJiesIeHue, Teopema, CIIE/ICTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeIMETHEIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
pesyanTaTa 00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
1 Uucna v BBIYUCICHUS
OnepupoBaTh MOHATUAMH: HaTypaJlbHOE, II€J0€ YHUCIO; MCIOJIb30BaTh
11 NPU3HAKM JEIMMOCTH LEJbIX YHCEN, pa3IoKeHHWEe 4YHciaa Ha IpOCThbIe
MHOHTEJIH JUIS PeLICHUs 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENEHb C PAllMOHAJIbHBIM I0OKa3aTeIeM
13 OnepupoBaTh MOHATHSAMHU: JiorapudM uucia, AECATUYHbIE U HATypajbHbIC
' sorapuQMsI
2 YpaBHEHUsI U HEPABEHCTBA
[IpumensTh  cBoiicTBa  CTemeHW JUIsi  IpeoOpa3oBaHUS  BBIPAXKEHUH,
2.1 OTIEpPHUPOBATH MOHATHAMH: ITOKA3aTEIbHOE YPaBHEHNE U HEPABEHCTBO; PEIaTh
OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUH M HEPABEHCTB
BbimonHATe  mpeoOpa3oBaHUs  BBIPAKEHMH, COAEpXKALIUX  JIOTapU(MBbI;
2.2 ONEepPUPOBATh MOHATHSAMU: JOrapu(MHUECKOEe ypaBHEHHE U HEPaBEHCTBO;
pemaTh OCHOBHBIE THITBI JJOTapU(PMHUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxonuTs penieHust mpocTeHInX TPUTOHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH U €€ pelleHue;
2.4 WCTIOJB30BATh CHUCTEMY JIMHEHHBIX YpPaBHEHUH Ui PEIICHUS NMPAKTUYECKUX
3ajgad
95 HaXO,Z[I/ITBVpe]J_ICHI/ISI IPOCTEHIINX CHCTEM U COBOKYITHOCTEH pallOHaJIbHBIX
yYpaBHEHHU U HEPABEHCTB
MopaenmupoBaTh peajbHBIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISTh
2.6 BBIPQKEHUS, YpaBHEHMs, HEPaBEHCTBA M CHCTEMbI [0 YCIOBHIO 3aJayH,
HCCIIIOBATh MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM anapaTa anreopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh  TMOHATHSIMHU:  TIEPHOAWYECKas  (YHKIUS,  MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMM, TOYKH OKCTpeMyMa (QYHKIUHM, HauOojbllee u
' HavMeHblllee 3HAa4eHUs (YHKIUM Ha MPOMEXKYTKE, MCHOJIb30BaTh WX JUIs
ucclieloBaHus PyHKIMU, 3aJaHHOM rpadukomM
OnepupoBaTh MOHATHSIMU: TpaduKU IOKa3aTeIbHOM, Jorapudmuyeckon u
3.2 TPUTOHOMETPUYECKUX (YHKIMI; n300paxaTs UX HAa KOOPAWHATHOW IIOCKOCTH
Y MCIOJIb30BaTh JJIsl PELICHUs] YPaBHEHUN U HEPABEHCTB
3.3 MN3o0pakaTh Ha KOOPJIMHATHON TJIOCKOCTH rpadyKH JIMHEHHBIX YpaBHCHUN U




HCIIOJIB30BATh UX IJId PCIINCHHA CUCTCMBbI JIMHEIHBIX ypaBHeHI/Iﬁ

Wcnonb3oBare rpaduku QyHKIMA JUIsi  HUCCIEIOBAaHUS IMPOLECCOB U

34 3aBHCUMOCTEH U3 JPYTruX yueOHBIX TUCIHUILIINH
4 Havana maremMaTH4ecKOro aHaiausa
OnepupoBaTh MOHATUAMU: HENpepbiBHAas (YHKLHMSA, MPOU3BOAHAS (DYHKIIMH;
4.1 UCIOJIb30BAaTh TEOMETPUUYECKUNA M (PU3MUECKUI CMBICI TMPOU3BOIHOM ISt
peuieHus 3a1ay
42 HaxonuTh npou3BOIHBIE JIEMEHTAPHBIX (DYHKIUI, BBIYUCIIATH POU3BOHbIE
CYMMBI, IPOU3BEIEHHs], YACTHOIO (DYHKIMH
Hcnonp30BaTh NPOU3BOIHYIO JUIS UCCIIEAOBAHUS (PYHKIMH HA MOHOTOHHOCTD
4.3 U DOKCTPEMYMBbI, IPUMEHATHb pE3yJbTAaThl HCCIECJOBAaHUS K IIOCTPOEHUIO
rpaduKoB
44 Hcnonp30BaTh MPOU3BOAHYIO JJIsi HAXOXKJIEHUS HAWIYUILEro pELIeHUs B
' IIPUKJIAHBIX, B TOM YHCJIE COUMAIbHO-DKOHOMUYECKHX, 3aJ1a4ax
45 OnepupoBaTh  IMOHATUSAMHU: TepBOOOpa3Has M  MHTErpay; I[OHUMATh
reOMEeTPUUECKUH U (PU3NYECKHI CMBICI HHTErpaja
46 HaxonuTe nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKINH, BEIYUCIISATh HHTErPal 1Mo
' dopmyie Hetorona — JleiOHuIa
4.7 Pemarp npukiagHele 3ajadd, B TOM YHCIE COLUAIBHO-DKOHOMUYECKOTO H

(HU3UYIECKOro XapakTepa, CpeJICTBAMU MAaTEMaTHYECKOro aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIIACC
Kona IIpoBepsieMblii 31eMEHT COACP/KAHUSA
1 Yucna v BIYUCICHUS
Parmonanbupie unciaa. OOBIKHOBEHHBIE M JIECSATUYHBIE JIPOOH, MPOLIECHTHI,
OecKOHEeuHble IepuoAuYeckre JApoOH. ApudMeTHuecKkue olepauuud ¢
1.1 pallMOHANBHBIMU ~ YHCJIAMH, MpeoO0pa3oBaHMs  UYUCIOBBIX  BBIPAKECHHH.
[Ipumenenune apoOGeil W MPOLEHTOB MAJSl pEIICHUS MPHUKIAIHBIX 33734y U3
pa3JIMYHBIX OTPACIEN 3HAHUW U PEaJIbHOW KU3HU
JlelicTBuTEnbHBIE 4KCAa. PanuoHanbHBlE M MpPpAlMOHAIbHBIE  YHUCIIA.
19 Apudmerndeckrue onepanuu ¢ IAeHCTBUTENbHBIMUA uuciamu. [IpubnnxEnnsie
' BBIUMCJICHUS, IIpaBWJIa OKPYIVIEHUS, NPUKHJIKA W OLIEHKa pe3yJbTara
BBIYMCIICHUH
Crenenp ¢ npenslM  nokaszareneM. CrangapTHas  ¢opMma  3allUCH
13 I[GI‘/\:ICTBI/ITCJIBHOI‘O yrucia. Mcmonp3oBaHue noaxoaAmie (GopMbl  3amlHCH
JEHUCTBUTENBHBIX YHCEN JUIsl pEIICHUs MPaKTUYECKUX 3aJa4 U MPEeCTaBICHUS
JaHHBIX
14 Apudmernueckuii  KOpeHb  HaTypaipHOW  cremeHu.  JleiictBua ¢
' apu(METHUECKUMH KOPHSIMHU HATYpPAJIbHOU CTETICHU
15 CuHyC, KOCHHYC M TAaHI'€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHIE€HC YHCIOBOr0 apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 TosxecTBa U TOXK/IECTBEHHBIEC MPE0OPA3OBAHUS
99 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPUYECKHE (POpMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTon
UHTEPBAJIOB
2.4 Perienue nenibx U IpoOHO-pAIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB
2.5 PemreHne nppaliMOHANIBHBIX YPaBHEHHUH M HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKUX YPaBHEHUI
57 IIpumeHeHNEe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHUX 3ajad
' U 3aJ1a4 U3 pa3auyHbIX o01acTel HAyKU U peasIbHOM JKU3HU
3 OyHKIMH U TpadUKH
31 OyHK1Ms, criocoObl 3a1anus GyHkuun. ['paduk pyHkunu. Bzaumuo obpaTHble
' byHKITUN
39 OO6nacTh ompeneneHus U MHOXKECTBO 3HaueHUd QyHkimu. Hymum Qynkuuu.
' [TpoMeKyTKH 3HAKONOCTOSHCTBA. YETHBIE M HEUETHBIE PYHKLIUU
33 CrenenHas (pyHKIUS ¢ HATypaJbHBIM U LENbIM Moka3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduK KOpHs N-0i CTENEHH
34 TpuroHomeTrpruyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKHUX
' (YHKIMH YHCIOBOTO apryMeHTa
4 Hayana MmaTemMaTuyeckoro aHajauza
41 ITocnenoBarensHOCTH, CIIOCOOBI 3a/1aHus MOCJIE0BATEIBHOCTEN.
MOHOTOHHBIE MOCJIEI0BATENBHOCTH
Apudmernueckas U reoMerpuueckasi nporpeccuu. beckoneuHo yObIBaromias
49 reoMeTpruYecKas MIPOTPECCHs. Cymma OECKOHEYHO yOBIBaromIei
' r€OMETPUYECKON IIPOIPECCUM. ®opmyna CII0KHBIX IIPOLICHTOB.

Hcnons30BaHue MPOTrpecCUU MUl PELICHUs PEaIbHBIX 3a1a4 IPUKIAJHOTO




XapakTepa

5 MHoecTBa 1 JIOTHKa
MHoxecTBO, olepanuyd HajJ MHOXxecTBaMu. Jluarpammbl ODitsiepa — BenHa.
5.1 [TpumMeHeHne TeOPEeTHKO-MHOKECTBEHHOT'O arnapaTa JJIsl OIMCAHUS PeaTbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEIIEHUH 33]1a4 U3 APYI'MX YUeOHBIX NIPEIMETOB
5.2 Ornpezenienue, TeopeMa, CIeACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BeIYMCICHUS
1.1 Hatypanbhble u nensle ynciaa. Ilpu3Haku AeIMMOCTH LEJbIX YUCell
1.2 Crenenb ¢ panmoHaIbHBIM ITOKa3areneM. CBONCTBA CTENEHU
1.3 Jlorapudwm yucna. /lecaTuunbie 1 HaATYpaJIbHBIC JOTapU(PMBbI
2 YpaBHEHMsI U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BRIPAKESHHA, COACPIKAIIHX JIOTapU(MBI
2.2 [IpeoOpa3oBaHue BbIpaXKEHUN, COAECPIKAIIUX CTENIEHH C PAl[MOHAIBHBIM
1oKa3aresaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenpHbIE YPaBHEHUS] M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
2.6 Cucrempl TUHEHHBIX ypaBHEHHH. PelieHne npuKIagHbIX 3a7ad C INOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTeMbl U COBOKYIIHOCTH PALlMOHAIbHBIX YPAaBHEHUN M HEPABEHCTB
2.8 [IpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKIX
3aJ1a4 ¥ 3a]1a4 U3 pa3JIudHbIX 00JacTell HAyKU U pealibHOM JKU3HU
3 OyHKIMH U TpadUKH
3.1 Oynkuus. [lepuognueckue pyHkuuu. [IpoMexxyTk MOHOTOHHOCTH (DYHKIIUH.
MaxkcumMyMbl 1 MUHUMYMBI QyHKIIMH. Hanbounbiee 1 HanmMeHbIIee 3HaueHUe
(GYHKIHMU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenbHas u Jorapudmuueckas QyHKINH, UX CBOMCTBA U IrpadUKH
3.4 Hcnonp3oBanue rpadukoB (pyHKIMHA Ui pelleHUs] YpaBHEHUN U JIMHEHHBIX
CHCTEM
3.5 Ucnons3zoBanne rpadukoB GYHKIMA I  HUCCIAEAOBAHUSA TMPOIECCOB U
3aBHCUMOCTEH, KOTOPhIe BOSHUKAIOT MPH PEUICHUH 3a]ad U3 APYTUX YIeOHBIX
PEIMETOB U PeaTbHOM KU3HU
4 Hauana MmaTeMaTH4ecKOro aHajin3a
4.1 HenpepriBable dyHKIIMU. MeTo1 HHTEPBaJIOB JIJIsl pEeLICHHs] HEPAaBEHCTB
4.2 [IpousBonnas  ¢yHkuuu. ['eomerpuueckuit u  Qu3MUYECKH  CMBICT
MIPOU3BOAHOMN
4.3 [IpousBonubie  aneMeHTapHbIX  QyHKOUE.  DopMynbl  HaXOXKIEHUS
MIPOU3BOIHOM CYMMBI, IPOU3BEACHUS M YaCTHOTO (D)YHKIIHIA
4.4 [IpuMeHeHHe TPOU3BOIHON K HCCIEeNIOBaHHUI0 (DYHKIMH HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3Ha4eHus! PyHKLIUU
Ha OTpe3Ke
4.5 [IpuMeHeHHe TPOM3BOAHOM ISl HAXOXACHUS HAWIYYIIEro pEIIeHHUs B

MPUKJIAMHBIX 3aJayaxX, AT OMpPENeICHHs CKOPOCTH TIpolecca, 3aJaHHOTro
dhopmysoit wim rpagukom




4.6

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7

HNHuterpan, ero reomMeTpuuecKuii ©  (U3HUYECKUH CMBICI.
uHTerpaia mno gopmyne Hetorona — Jleiibuuna

Brruncnenune




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Brnanenne meromamm 10Ka3aTesbCTB, aJrOPUTMAMM PEIICHUS 3a]ad; YMEHHUE
GbopMyIHpOBaTE M  ONEPUPOBATH TOHATUSAMH: OIpPEICICHHE, aKCHOMa,
TEeopeMa, CIEJCTBUE, CBOHCTBO, NMPHU3HAK, JI0KA3aTEIbCTBO, PAaBHOCHIIbHBIC
(GOpMYIHpPOBKH; MPUMEHATh UX; yMeHue (opMynupoBaTh oOpaTHOe U
IPOTHBOIIOJIOKHOE YTBEP)KJICHUE, HPUBOJAUTH HMPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIB30BATh METOJI MATEMaTHYECKOH MHAYKIMH; TIPOBOIUTD JIOKA3aTEIIbHBIC
paccyXIeHHus MpHU PEUICHWH 3a7ad, OICHHWBATH JIOTUYECKYIO MPABHIIbHOCTH
paccyKJIeHHIi; yMEHUE ONIEPUPOBATH MOHATUSMH: MHOXKECTBO, ITOJIMHOKECTBO,
omepalMyd  HaJ  MHOXECTBAMH; YMEHHE  HCIHOJIB30BaThb  TEOPETHKO-
MHO)KECTBEHHBIH ammapar Uil OMHMCAaHMs PEeabHBIX MPOIECCOB M SBICHUH U
IpU PElICHUH 33]ad, B TOM YHCIE U3 JPYTHX Y4eOHBIX NMPEIMETOB; YMEHHUE
OIIEpUPOBATh TMOHATHIME: Tpad, CBA3HBIH Tpad, IAepeBo, IMUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33[aBaTh M OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH;
UCIIOJIb30BaTh rpad)bl P PEIICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATHAMU: HATYypaJIbHOE YHCIIO, LIEJIOE YHUCIIO, CTEIIEHb
C LEeNbIM II0Ka3aTeleM, KOPEHb HATypaJIbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTeeM, CTENEHb C JEHCTBUTENBHBIM II0Ka3aTeleM,
jorapuM 4yucia, CUHYC, KOCUHYC U TaHI'€HC NMPOU3BOJIBHOIO YHCIIA, OCTATOK
10 MOAYIIO, PAlUOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHBIX, IEJIbIX, PAlUOHAIbHBIX, JACHCTBUTEIBHBIX YHCET; YMEHHUE
UCIOJIb30BaTh NMPHU3HAKU JETUMOCTH, HAMMEHBIINN OOLIUM AeTUTeNh U Hau-
MeHblllee o0Iee KpaTHoe, auroputM EBkiaMga mnpu  pemieHdu 3aiad;
3HAKOMCTBO C Pa3JU4YHBIMHA MO3UIMOHHBIMA CHCTEMAMH CUMCIICHHS; YMEHHUE
BBINIOJIHATh BBIYMCIIEHUE 3HAUY€HUH M NIpeoOpa3oBaHUsl BBIPAKEHUH CO
CTEMEHSIMH M JiorapudpmMamu, MpeodOpa3oBaHUs JIPOOHO-PALIMOHAIBHBIX
BBIPDAKCHUM; YMEHHE OIIEpUPOBATh IOHATHUSAMHU: IIOCIEAOBATEIBHOCTD,
apudmernyeckass TpOrpeccusi, reoMeTpudeckas mporpeccusi, OeCKOHEHYHO
yObIBaro1as reOMETPHYECKAs IIPOrPECCHs; YMCHHE 3a/1aBaTh
MOCJIeIOBATENbHOCTH, B TOM 4YHCJIE C TOMOULIbIO PEKYPPEHTHBIX (OpMYIT;
YMEHUE ONEPUPOBATH IOHATUAMU: KOMIUIEKCHOE YHCIIO, COIpPSKEHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOJYyJb W apryMEHT KOMIUJIEKCHOro 4vucia, ¢opma
3alMcl  KOMIUJIEKCHBIX 4YHcenl (TeomMeTpuyeckas, TpPUTOHOMETpUYeCcKas
u anrebpanyeckas); yMeTb MPOU3BOAUTH apU(METHUECKUEe JAEUCTBUS C
KOMIUIEKCHBIMM ~ YHUCJIAMM;  [PUBOJUTH  INPUMEPHl  HCIIOJIb30BAHUSA
KOMIUIEKCHBIX 4YHUCEN; ONEpPUpPOBATh MOHATHAMHU: Marpuna 2x2 wu 3X3,
ONPEJEIUTENh MATPHUILIBI, TEOMETPUYECKUI CMBICI OIPENETUTENS

YMeHue onepupoBaTh IOHSTUSAMM: pallMOHAIbHBIE, HpPpallOHAIBHBIE,
MoKa3zarejbHble, CTENEHHbIE, Jorapumuyeckue, TPUTOHOMETPHUUECKHE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbl; YMEHHUE ONEPUPOBATH MOHITHSIMHU:
TOXKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHMe, YpaBHEHUE, HEPaBEHCTBO,
CHUCTEMA YPaBHEHMH M HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHMI, HEPABEHCTB
U CHCTEM; YMEHHUE PEIIaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO
pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHMS], HEPABEHCTBA U CUCTEMBI C MapaMeT-




pOM; MPHUMEHSTh YpaBHEHUS, HEPABEHCTBA, HMX CHCTEMbl [UJIsl pEIICHUS
MaTEeMaTHYeCKUX 3a/1a4y U 3a/1a4y U3 Pa3lIM4yHbIX o0JacTell HayKd U peaibHOU
KHU3HU

YMeHue omepupoBaTh  MOHATHAMHU:  (QyHKIHsS, UYETHOCTH  (YHKLUH,
NEPUOJUYHOCTh  (PYHKLUH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbllee W HaUMEHbLIee 3HAYCHMS
(GyHKIMM Ha TMPOMEXYTKE, HeNpepbhlBHAs (PYHKIUS, aCHUMITOTHI Tpaduxa
¢GbyHKUMH, TIepBas W BTOpas NpPOM3BOAHAS (YHKIMHM, T€OMETPUYECKHHA H
¢bu3nyeckuil cMbICI IPOU3BOAHOM, epBOOOpa3Has, ONPEAeIEHHBINA HHTETPa;
YMEHHUE HaXOAWUTh aCUMITOTHI TIpaduka (QYHKIHMH; YMEHHUE BBIUUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIO3UIUU (PYHKIMIA, Ha-
XOAWTh YpaBHEHUE KacaTeNbHOW K rpaduky (yHKIHHM; YMEHHE HaXOIUTh
IIPOM3BO/IHBIE 3JIEMEHTApHBIX (DYHKIMI; yMEHUE UCIOIb30BATh POU3BOAHYIO
Ui ucciefoBaHus (DyHKUUIM, HaXoAWTh HauOOJbIIME U HaUMEHbIIUE
3Ha4eHUs1 (QYHKUUH; CTPOUTH TpaQuKH MHOTOWIEHOB C HCIOJIH30BAHUEM
ammapara MaTeMaTHYeCKOTo aHallM3a; NPUMEHSTh IPOU3BOAHYIO  JUIA
HaXO0XKJCHUs HaWIy4lllero pelieHus B MPUKIIAJHBIX, B TOM YUCIIE COLHAIbHO-
HKOHOMHMUYECKUX U (U3NUECKUX 3a]lauax; HaXOAUTh IUIOIAAHN U 00bEMBI Uryp
C TOMOIIBI0  HMHTETpayia; MPUBOIUTH HIPUMEPHl  MATEMaTHYECKOTO
MOJIETTMPOBAHUS C MOMOILBIO U depeHIIMaTIbHBIX YpaBHEHUI

YMeHue omnepupoBarh MOHATUSAMU: Tpaduk (QYHKIMH, oOpaTHas (QYHKIHS,
KomMno3uuuss GyHKUMH, JuHeWHas ¢yHKUMS, KBaJpaTHYHas (QYHKIMS,
panmoHanbHast ~ (QYHKIOMSA, CTENeHHas (QYyHKOUS, TPUTOHOMETPHUYECKHE
¢byHKuMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelabHAs H
norapupmuyueckas GyHKIUN; YMEHUE CTPOUTH IpadMKu U3yUEHHBIX (DYHKIIHH,
BBINOJIHATH NIpeoOpa3oBanus rpadukoB GYHKIUN, UCTIONB30BaTh T'papUKH A
M3yYeHUs] TPOIECCOB W 3aBUCUMOCTEH, MPH pPEUICHWH 3a1a4 W3 JPyTuX
Y4EOHBIX MPEIMETOB
U 3a/a4 U3 pealbHOW JKM3HU; BbIpaXaTh (OPMYJIaMHU 3aBHCHUMOCTH MEXIY
BEIMYMHAMU; HCIOJb30BaTh CBOMCTBA W Trpaduku (QyHKIMHA Ui perieHus
ypaBHEHH, HEPaBEHCTB M 3aJad C [apaMeTpamH; H300pakaTh Ha
KOOPJMHATHON INTIOCKOCTH MHOXKECTBA PEUICHUIN YPABHEHUI, HEPABEHCTB U UX
CHCTEM

YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YKCJIE€ HA IPOLIEHTHI,
JOJIM U 4YacCTH, Ha JIBUKEHUE, padoTy, CTOMMOCTh TOBApOB U YCIYT, HaJOIH,
3ajaud M3 O0JIaCTH YIpaBlIeHUs JUYHBIMU M CeMEHHBIMH (pUHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJjauu, UCCIIE0BATh MOIYYEHHOE PELIEHNE U OLEHUBATh MPaBIONOI00HOCTh
pe3yabpTaTOB; YMEHHME MOJEIMPOBATh peajbHbIE CUTyallud Ha S3bIKE Ma-
TEMATHUKHU; COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHUIO 3a/1a4¥, MCCIIEJ0BAaTh IIOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM
annapara anreOpbl, MHTEpIPETUPOBATh MOJIYUEHHBIN pe3ynbTarT

YMeHue onepupoBaTh MOHATHSAMH: cpeAHee apudmeTrhyeckoe, MeauaHa,
HauOospllee M HaWMEHbIee 3HAYCHMS, pa3Max, AMCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
nH(popMalnio, MpeACTaBICHHYI0 B TaOnHIlaX, Ha JAMarpaMmax, rpagukax,
OTPa)KAIOILYI0 CBOMCTBA PEAIBHBIX IPOLIECCOB M SIBICHHUN; INPEICTABIATH
MH(OPMAIIHIO C TOMOIIBIO TAOIUI] ¥ TUarpaMM; UCCIIE0BAaTh CTATUCTHYECKHUE
JaHHBIE, B TOM YHCJIe C IPUMEHEHHEM I'paHueCcKUX METOI0B U JIEKTPOHHBIX




cpencTB; Tpaduyeckd HCCIEI0BaTh COBMECTHbIE HAOIOJEHHS C MOMOIIBIO
JarpamMm paccerBaHus M JIMHEIHON perpeccuu

YMeHue onepupoBarh MOHATUSAMU: CIy4YailHBIH ONBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOTO COOBITHSI; yYMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'paUUeCKUX METOOB; IPUMEHATHh (HOPMYJIbl CIOKEHHUS U
YMHOXKEHUSI BepoATHOCTeH, (opMydy TMOIHOH BEpOATHOCTH, (HOPMYILY
bepuymnun, xomOuHatopHble (GakThl U (HOPMYIBI; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHUE ONEpUPOBATh MOHATHAMMU: ClydaiiHas BEJINYHHA,
pacrpeelieHue BEPOSITHOCTEH, MaTeMaTH4eCKOe OXHMIaHUEe, TUCHEPCHA U
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHOW BeJWYMHBI, QyHKIUM paclpeleseHus U
IJIOTHOCTA PaBHOMEPHOIO, IOKA3aTEIHOTO U HOPMAJIBHOIO PaCIpPEACIICHUN;
YMEHME HCII0JIb30BATh CBOICTBA M3YUYEHHBIX PACHPENEICHUN Ul PELICHUs
3aJja4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJIBIIMX 4YHMCEl, METOJbl
BbIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI MPOSIBICHUS
3aKOHa OOJIPIIMX YHUCENl B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUpPOBaTh IOHATHUAMHU: COUYETAHUE, IIEPECTAHOBKA, YHCIO COYETAaHUH,
YHCII0 NePecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHSATh KOMOMHATOPHBIE
GbakThl W pacCyXJIEHHUs s pelIeHUs 337ay; OLEHHBATh BEPOSTHOCTH
peasIbHbIX COOBITHIA; COCTaBJIISITh BEPOSTHOCTHYIO MOJEIIb u
HMHTEPIPETUPOBATh MOTYUEHHBIN PE3YyJIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, NPAMasi, IIJIOCKOCTb, IIPOCTPAHCTBO,
OTpPE30K, JIy4, BEIMYMHA yIja, IUIOCKUM Yyroja, JBYIpaHHBIH Yroll,
TPEXTPAHHBIM  yroj, CKpPEUIMBAIOIIMECS IpsMble, NapaLICIbHOCTh U
NEPIEHIUKYISIPHOCTD NPAMBIX M INIOCKOCTEH, YOI MEXAY INPSMBIMHU, yIroj
MEXIY IPSAMON M IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PACCTOSHHUE OT
TOYKHA [0 IIJIOCKOCTH, PAaCCTOSHUE MEXKIY IPSAMBIMHU, DPACCTOSHHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE UCHOJIb30BaTh MPU PELICHUH 33/a4 U3yYeHHbIE (DaKThI
U TEOpeMbl IJIAHUMETPUU; YMEHHE OLIEHHMBAaTh pa3Mepbl OOBEKTOB OKpY-
JKAIOLIEr0o  MHUpPA; CTPOUTH  MAaTEeMaTU4YECKUE MOLECIM C  IIOMOILBIO
FEOMETPUYECKUX TIIOHATHM MW BEIWYUH, pellarb CBI3aHHbIE C HHUMHU
MIPAKTHYECKUE 3a0a4H

10

YMeHue onepupoBaTh MOHATHAMM: IJIOMIAAL (GUryphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NMPaBHJIbHBIH MHOTOIPaHHUK, CE€UE€HHE MHOTOTpaHHUKa, KYO,
napajuiefienunesa, npusma, nupamunaa, Gurypa U MOBEPXHOCTb BpalleHMUS,
HWIMHIP, KOHYC, MIap, cdepa, miomanb cdepsl, IIOMAAb MOBEPXHOCTU
NUPaMUbI, TNPHU3MBI, KOHyCa, UWJIMHApA, O0BEM Ky0Oa, MpPSIMOYTOJIHHOTO
napajuleJIenune1a, TUpaMu/Ibl, TPU3MBL, HUIMHIPA, KOHYCa, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHs] KOHyca U LWJIUHApA, NapajulelbHble OCH WU
OCHOBaHHUIO, CEUEHHUE IIapa, IUIOCKOCTh, Kacaromiasicsi chepsl, MUIMHIPA,
KOHYCa; YMEHHE CTPOMTb CEYEHHE MHOTOTpPaHHUKA, HM300paxaTh MHOIO-
I'PaHHMKH, (PUTYPHI U MOBEPXHOCTH BpAIIECHUS, UX CEYCHUS, B TOM UHUCIIE C
MOMOUIBI0  JJNEKTPOHHBIX  CPEACTB;, YMEHHE MPHUMEHSTh  CBOWCTBA
reoMeTpuyYecKux (Uryp, caMOCTOSITENIbHO (POPMYIMPOBATh OMpPEIEICHUS
u3ydaeMblX (uryp, BBIBMraTh THIOTE3bl O CBOMCTBaX M IpH3HAKax
reOMETPUUYECKUX ¢uryp, 00OCHOBBIBATh
WIM OINpoBeprarb HX; yMEHHE MPOBOAUTH Kiaccupukanuio ¢GUryp Mo
pasUYHBIM  IPU3HAKaM, BBINOJHATE HEOOXOAMMBIE  JIONOJIHUTENIbHBIE
IIOCTPOEHHUS

11

YmMmenue ONCpHUPOBATH MOHATHAMU: IBUIKCHHUC B IPOCTPAHCTBC, HapaHHCHLHBIﬁ




HEePeHOC, CHMMETpPHS Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue 000U, MOA00HBIE PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC
U TO0J00HBIe (UTYpBI, B TOM YHCJIE B IIPUPOJC, MCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BAaTh T'€OMETPUUECKHE OTHOLICHUS NPU PEIICHUU 331ad; HaXOAUTh
reOMETPUYECKHE BEMYMHBI (JUIMHA, YroJI, IUIOIAab, 00BEM) MPU PEIICHUH
3a7a4 U3 JAPYrUX Yy4eOHBIX NPEIMETOB M M3 PEAIbHON JKU3HH; YMCHHUE
BBIYHCIISATh TEOMETPHYCCKHE BEIMYUHBI (JJIMHA, Yroj, IUIOHIaab, O0BEM,
IUIONIA/(b TIOBEPXHOCTH), MCHOJB3Ysl M3Y4YCHHbIE (DOPMYJIIBI M METONBI, B TOM
YpClie: IUIOMIAAb ITOBEPXHOCTH IHPAaMUIBI, MPU3MbI, KOHyca, IMIMHIPA,
wiomansk chepsl; 00bEM KyOa, NPSIMOYroJbHOIO —Hapasuieleule/a,
OUpaMHU/IbI, TIPU3MBI, HIAIMHIPA, KOHYCA, apa; yMEHHE HAXOIUTh OTHOLICHUE
00bEMOB MOAOOHBIX QUTYP
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YMeHue omnepupoBaTh MOHATHUSMHU: MPSAMOYTOjbHas CHUCTEMa KOOpIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpA Ha YUCIIO, PA3IOKEHUE BEKTOpaA 10 0a3ucy, CKaSIpHOE
MPOU3BE/ICHUE, BEKTOPHOE MPOU3BEACHHUE, YTOJI MEXKYy BEKTOpAMU;, YMEHHE
UCIIONIb30BaTh  BEKTOPHBIA M  KOOPAMHATHBIA METOA i  pelICHUS
reOMETPUUYECKUX 3aa4 U 331a4 APYTUX y4eOHbIX TPEIMETOB
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YMeHne BBIOMpATh MOAXOISIINN METOJ IUIsl PEIICHHs 3aJaud; TTOHMMaHUE
3HAYUMOCTH MAT€MaTUKU B HU3YYEHMH MPUPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHWH; YMEHHE paclo3HaBaTb IIPOSBIICHUE 3aKOHOB
MaTEMaTUKU B HCKYCCTBE, YMEHME IPHUBOJUTH INPUMEPHI MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKOW HAyKH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Uucia ¥ BBIYUCIICHUS
1.1 Harypasbable u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Panmonanbhbple uncia. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOM, MPOLIEHTSHI,
OeCKOHEUHbIE IEPUOMUECKUE IPOOH
13 Apudmerndyeckuii  KOpeHb  HaTypaibHOH  crtemenu.  JleiictBus ¢
' apu(pMeTHYECKUMH KOPHIMHU HaTypalbHOM CTENEeHU
14 Crenenp c nenplM nokasaresneM. CTeneHb C palMOHAIBHBIM I10Ka3aTesIeM.
' CBoiicTBa CTCIICHH
15 CuHyc, KOCHHYC U TaHI€HC YHMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHI'€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uncna. JlecaTHUHbIC U HATYpaJIbHbIE JOTapUPMBbI
JleiicTBUTENbHBIC YUCIA. ApHPMETHUSCKHAE OTEpaluu C JACHCTBUTEIHLHBIMU
1.7 yuciaamu. [IpuOGnux€HHble BBIYMCIEHUS, MpaBUa OKPYIJIEHUS, NMPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BbIUMCIICHUI
1.8 [TpeoOpa3oBaHue BEIpaKEHUI
1.9 KommiekcHble uncia
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenbie 1 1pOOHO-paAIIOHAIBHBIC YPAaBHEHHUS
2.2 HppanmonaibHbIe ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [TokazarenabHble U JIoTapu(MUUYECKHE YPAaBHEHUS
2.5 Iesble U 1pOOHO-paAIIMOHAJIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenabHble U JIorapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIIHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX ypaBHeHUH. Onpenenurens MaTpUIbI
3 OyHKIMH U TpadUKH
31 OyHK1Ms, criocoOs! 3aganus GpyHkuuu. ['paduk ¢pynkuuu. Bzaumuo obpatHbie
' ¢ysukuuu. YérHele u HeuéTHble GyHKIMHU. [lepuoanueckue pyHKIUN
OO6nacte onpezeneHuss 1 MHOXeCTBO 3HayeHMH (yHkuuu. Hymu ¢yHkuumu.
39 [TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH ()yHKIIHH.
' MaxkcumMyMBl 1 MUHUMYMBI QyHKIIMU. Hanbonbliee 1 HanMeHbIee 3HaYCHNE
(YHKIMU Ha TPOMEKYTKE
33 CrenenHas (pyHKIMsS C HaTypaJbHBIM M IIeJIbIM TOKa3zareneM. E€ cBoiicTBa
' u rpaduk. ColicTBa U rpagMK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u JorapudmMudeckas GyHKIMH, UX CBOWCTBA U TpapUKu
36 Touku paspeiBa. AcumnTorel TrpadukoB ¢yHkiuil. CBoicTBa (QyHKUMIA,
' HENpPEpBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEI0BATEIbHOCTEN
38 Apudmernueckass U reoMerpudeckas mporpeccud. Dopmyna CIOXHBIX
' ITPOLICHTORB
4 Hauana MmaTeMaTH4ecKOro aHajin3a




4.1

[TponsBognas Gyukiwu. [Ipon3BoIHBIE 2IEMEHTAPHBIX (PYHKITUH

[IpumeneHue MpoOU3BOIHON K HMCCIENOBaHUIO (PYHKIMHA HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. Haxoxxenre HanOobIIero 1 HAaMMEHbBILETo 3HaUeHUs (PYHKIIUN
Ha OTpe3Ke
4.3 ITepBooOpasnas. MHaTerpan
S MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, onepaluu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: anrebpa W Hadalla MaTeMaTHYeCKOrOo aHauu3a, reoMeTpus. Anredpa u
Havayja MaTteMathueckoro a”anusa, 10-11 kmaccel/ Amumos II.A., Komsrun HO.M., TkaueBa
M.B. u npyrue, Aknmonepraoe oomectBo «M3marensctBo «IIpocsemenney, 2023.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Maremaruka: anarebpa ¥ Hayajla MaTeMaTH4YeCcKOro aHalu3a, reoMmerpus. Anredpa u
Hayaja MareMarudyeckoro anainumsa: 10—11-e kiaccel: 6a30BbIi M yriTyOIEHHBIA ypOBHM:
MeTonuueckne pekomenaanuu Kk yaeouuky LA, Anmumosa, F0.M. Konsruna, H.E. ®&noposoit
u 1p. — Mockaa: [Ipocsenienue, 2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. ObpazoBarenbHbIN MOPTAT

http://Ims-ast.w-alt.ru/school-login

2. Marepuansl no maremaruke B EanHON Komieknuu IUQPPOBBIX 00pa30BaTENIbHBIX
pecypcoB

http://www.mccme.ru

3. Bes anemenTapHas matemaruka: CpeHsisi MaTeMaTuyeckas MHTEpHEeT-I1IKoJIa

http://mat.1september.ru

4. EI'D no mareMaTHke: MOAroTOBKa K TECTUPOBAHUIO

http://www.shevkin.ru/

5. Maremarnueckue 3tioapl: SD-rpaduka, aHUMaIus U BU3yalU3alus MaTeMaTHIeCKUX
CIO’KETOB

http://wwwkvant.info

http://kvant.mccme.ru

6. OOpazoBarenbHbI MaTeMaTHueckuii caiit Exponenta.ru

http://www.exponenta.ru

7. lopran Allmath.ru — Bcst matematika B OTHOM MeCTe

http://www.allmath.ru

8. [lpuknagHas MareMaTyKe: CIPAaBOYHUK MAaTeMaTHYECKUX (HOpMyII, IPUMEPHI U 3a]a4u
C peLICHUsIMHU

http://www.pm?298.ru

9. IIpoekt KidMath.ru — Jlerckast matemMaruka

http://www.bashmakov.ru

10. Onumnuansl M KOHKYPCHl MO MaTeMaTHKe [jisi UIKOJIbHUKOB Bceepoccuiickas
OJINMITHA/Ia ITKOJIbHUKOB 110 MaTeMaTHKe

http://www.olimpiada.ru

11. MaremMarnyeckue OJIMMITHAAbl U OJTUMITHAIHBIC 3a]]a41

http://www.zaba.ru
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MATEPUAJILHO-TEXHUUYECKOE  OBECIIEYEHME OBPA3OBATEJBLHOI'O
MPOLIECCA

1. APM yuwutens ¢ noctynom k cetu HTEepHeT.

CocraB kommiekta APM yuurens:

- HOYTOYK;

- MBIIIIb, KOJIOHKH, HAYIITHUKUA C MUKPO(OHOM;

- IPUHTEP;

- CKaHep.

2. TeneBu3zop.

3. MynbTUMEeIUHHBINA TIPOEKTOP.

4. DKpaH JEMOHCTPAIIMOHHBIH.

5. Mebens:

- CTOJI yYuTeNs — 2 1IIT;

- CTYJI y4uTess — 2 1IT;

- CTOJI yueHu4eckuit — 17 mt;

- CTyJI yYEHUYECKHH — 25 1mT;

- mkad KHWKHBIN — 4 1T,

- ceiid — 2 .

6. Jlocka mkonbHas — 1 .

7. 1eMOHCTpallMOHHBIE TUTAKATHI 110 alIre0pe U reOMeTpHH.
8. [leuaTHble U ANEKTPOHHBIC YUEOHbBIC U3TAHMUS.

9. IlevaTHble TUIAKTUYECKHE U YIEOHO-METOANIECKHIE U3JAHHUS.



KPUTEPUU U HOPMbI OLIEHUBAHUA OBYYAIOHIUXCHA ITO ®I'OC COO

Obwas knaccuguxayusi ouubOK.

[Ipu oreHke 3HAHWK, YMEHHMH W HaBBIKOB OOYYarOUIUXCS CJIEAYeT YYUTHIBATh BCE
omuOku (TpyObie U HETPYOBIC) U HETOUETHI.

['pyOBIMH cUMTAIOTCS OMINOKH:

® HE3HAHUE OMNPEJICICHUSI OCHOBHBIX MOHATHUM, 3aKOHOB, MIPABUJI, OCHOBHBIX IMOJIOKEHUN
TeopuH, He3HaHue (GopMyJ, OOHICHPHHATHIX CHUMBOJIOB O0O3HAYCHHWH BEIIMYWH, CIUHHI WX
MU3MEpPEHUS;

® HE3HAHME HAMMEHOBAHUM €UHUI] U3MEPEHUS,

® HCYMCHHE BBIJICITUTH B OTBETE TJIABHOE;

® HEYMCHHE MPUMEHSATh 3HAHUSI, AJITOPUTMBI JIJISl PEIICHUS 3a/1a4;

® HCYMEHUE JIe1aTh BEIBOIBI M 0000IICHNUS;

® HCYMEHHE YUTATh U CTPOUTH TpaUKH,

® HEYMEHUE MOJIb30BATHCS IEPBOMCTOYHUKAMU, YIEOHUKOM U CIIPABOYHUKAMU;

® TI0TEPsi KOPHS UJIM COXPAHEHUE TTOCTOPOHHETO KOPHSI;

e orOpacsiBaHue 06€3 00BICHEHHI OJTHOTO U3 HUX;

® PaBHO3HAYHBIC UM OIITHUOKU;

® BLIUKCIUTEIbHEIE OIINOKHU, €CJIH OHU HE SIBJISIIOTCS OIHCKOI;

® JIOTHYESCKHE OIIHMOKH.

K Herpy0ObIM omubkam ciieyeT OTHEeCTH:

® HETOYHOCTH (POPMYIIMPOBOK, OMPENICICHUI, TOHATHI, TEOPHil, BEI3BAHHAS HEMOJIHOTON
O0XBaTa OCHOBHBIX IMPHU3HAKOB OMPEIEISEMOTO MOHITHS WIM 3aMEHOM OJHOTO - JIBYX M3 3THUX
MIPU3HAKOB BTOPOCTEIICHHBIMU;

® HETOYHOCTh TpaduKa;

® HEpalMOHAJIBHBI METOJI PEIICHUs 3aJaud WU HEAOCTATOYHO MPOJyMaHHBIN IIaH
oTBeTa (HapyIlIeHUE JIOTHKH, IOJMEHA OTAETbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH );

® HEepalMOHAJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHOM U JPYToH JINTEpaTypoi;

® HEYMEHHE pelIaTh 3a/1a4H, BHIMOIHATh 3a/IaHHs B OOIIIEM BUJIE.

Hepoueramu sBasroTCs:

® HEpaIMOHAJILHBIE IPUEMbI BEIYHCIICHUHM U TPe0Opa30BaHMIA;

e HEOpE)KHOE BBIIIOJIHEHUE 3aIUCell, uepTexeil, cxem, rpaduKoB.

Oyenka nucCb MeHHbIX KOHMPOIbHLIX pAOOm, 00YYAOWUXCA N0 MameMamuxe.

OTBET OLIEHUBAETCSI OTMETKOM «5%, €CIIH:

paboTa BBIMOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJIEHUAX U 00OCHOBAHUH PEIICHUS HET MPOOETIOB U OMUO0K;

B pELICHMH HET MaTeMaTH4YeCKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA,
KOTOpasi He SIBJISICTCS CJICICTBHEM HE3HAHMsI WJIM HETTOHMMAaHUs Y4eOHOTO MaTepuraa).

OtMmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIyYasx:

paboTa BBITIOTHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIarOB PEIIEHUS HEIOCTAaTOYHBI (€CIn
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIIEIIMATbHBIM 00BEKTOM IMPOBEPKH );

JOTMYIIEHbl OfHAa OIMMOKa WM €CTh JIBa — TPU HEAO0YETAa B BBIKJIAJKAX, PUCYHKAX,
yepTerkax WU rpadukax (ecaum 3T BHIBI padOT HE SBISIJINCH CIEHUATBHBIM OOBEKTOM
MIPOBEPKN).

OTMeTKa «3» CTaBUTCS, €CIU:

nomyieHo Oosiee OAHOM OMMOKH WM OoJjiee JABYX — TPEX HENOYETOB B BBIKJIAJKAX,
yepTerkax WM Tpadukax, HO oOyuaromuiics oOnamaeT o00sS3aTeNbHBIMU yMEHHSIMH TIO
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIU:

JOTYIIEHbI CYIIECTBEHHBIC OIIMOKH, ITOKa3aBIIUE, YTO OOydwaromuiics He oOiamgaeT
00s13aTeNbHBIME YMEHUSMU 110 JAHHON TeM€ B MOJIHOHN Mepe.

OtMmetka «1» craBuUTCS, eciu: paboTa IMOKa3aia MOJTHOE OTCYTCTBHE y OOYyUaromerocs



00s3aTeNbHBIX 3HAHUH M YMEHUH IO MPOBEpSEMON TeMe WM 3HAuuTeNbHas 4acTb pPabOThI
BBITIOJIHEHA HE CAMOCTOSITEIBHO.

VYuutenr MOXET TMOBBICUTH OTMETKY 3a OpHTMHAIbHBIA OTBET Ha BOMPOC WU
OPUTMHAJILHOE PEIIEHUE 3a/lauyd, KOTOpPbIE CBUJIETEILCTBYIOT O BBICOKOM MaTEMaTUYECKOM
pa3BUTUHU 00y4YaroIIErocs; 3a peleHue O6osee CI0KHOM 3a7auud UM OTBET Ha 0oJiee CIOXKHBIN
BOTIPOC, MPEITIOKEHHBIE 00ydJaromeMycsi JOMOJIHUTEIBHO TOCIE BBITOIHEHUS UM KaKUX-THOO
JIPYyTUX 3aJaHUM.

Hopmbl oyenok mamemamuuecko2o Ouxmanma.

OrneHka BBICTABIISICTCS C YUETOM YKCIIa BEPHO PEIICHHbBIX 3a/1aHUM:

Bricokuii ypoBeHb (OIIEHKA «5»): 4HuCII0 BEpHBIX OTBETOB - 0T 90 10 100%.

[ToBbIlICHHBIN YPOBEHB (OLIEHKA «4»): YUCIIO BEPHBIX OTBETOB - OT 66 10 89%.

ba3oBbIil ypoBeHb (o11eHKa «3»): 4MCIIO BEPHBIX OTBETOB - OT 5010 65%.

Huskuit ypoBeHb (olLieHKa «2»): 4UCIIO BepHbIX 0TBETOB MeHee 50%.

Hopmbl oyenox mecma.
Bricokuii ypoBeHb, OLIEHKA «5»: 4MCIIO BepHBIX OTBETOB - 0T 90 10 100%.

[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4»): YUCIIO BEPHBIX OTBETOB - OT 70 10 89%.

bazoBblit ypoBeHb (OIIeHKA «3»): YHCII0 BEPHBIX OTBETOB - OT 50 10 69%.

Hu3zkuil ypoBeHb (0lLI€HKa «2»): 4nCIIO BEpHbIX 0TBETOB MeHee 50%.

Hopmbl oyenok nucomenHvlx pabom, 8 KOMOpPoU 3a0aHUs OYEHUBAIOMCS PAHBIM KOIUYECMBOM
oannos.

Bricokuil ypoBeHb, OlieHKa «5»: MOdyYyeHHOe KoiaudecTBO OaimioB - oT 90 mo 100% ot
MaKCHUMaJIbHO BO3MOXKHOTO.

[ToBbIIEHHBIN YPOBEHD (OIIEHKA «4»): MOIYyYeHHOE KOJIMYeCTBO OayioB — oT 66 10 89%
OT MaKCHMaJIbHO BO3MOYKHOTO.

bazoBblit ypoBeHb (OIleHKA «3»): MoydeHHOe KonuyecTBO 6amioB — ot 50 go 65% ot
MaKCHUMaJIbHO BO3MOXKHOTO.

Huskuit ypoBeHb (OIleHKa «2»): TMOJY4YEHHOE KoiuuecTBO OamioB meHee 50% ot
MaKCHUMaJIbHO BO3MOXKHOTO.

OyeHnka ycmHbulX 0meemos 00yuaruuxcsa no Mmamemamuxe.

OTBeT OLIeHUBAETCSI OTMETKOM «5», €ClIN yUEHUK:

e [IOJIHO PACKPBLI COAEpkKaHKHE MaTepuaia B 00beMe, MPelyCMOTPEHHOM POrpaMMoi 1
y4eOHUKOM;

® U3JIOKWJI MaTepual TPaMOTHBIM SI3BIKOM, TOYHO HCIOJIB3ysl MaTEeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEJIETICHHOM JIOTHYECKOU MOCIE0BATEIbHOCTH;

® IPABWJIHLHO BBIMOJIHWI PUCYHKH, YEPTEKHU, TPaUKH, COMYTCTBYIOIINUE OTBETY;

® TI0Ka3aJl yMEHUE WUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMU MTPUMEPAMH, IPUMEHSTH €€ B
HOBOU CUTYallMH MPU BBIIOJIHEHUH NMPAKTUYECKOTO 3aJaHus;

® T[IPOJIEMOHCTPUPOBAJI 3HAHWE TEOPHH PAHEE H3YYCHHBIX COMYTCTBYIOIIMX TEM,
c(OpPMUPOBAHHOCTH M YCTOWYMBOCTD UCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HABHIKOB;

® OTBEYAJl CAMOCTOSITENLHO, 0€3 HaBOASIIUX BOPOCOB YUUTEIS;

® BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH TPU OCBEIICHUE BTOPOCTEIICHHBIX BOIPOCOB MJIH B
BBIKJIAJIKaX, KOTOPbIE YUYEHUK JIETKO UCIIPABHUII I1OCJE 3aMEUYaHUs YUUTEII.

OTBeT OlIeHUBAETCA OTMETKOM «4», ecliu yJOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha
OIIEHKY «5», HO IIPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

® B W3JI0KEHUM JOMYIIeHb HeOonbinne MmpoOenbl, HEe HCKAa3WBIIEe MaTEeMaTHYEeCKOe
coJlep’KaHue OTBETA;

® JIOMYIIEHbl OJUH — JIBa HEJAOYEeTa MPU OCBEUIEHWU OCHOBHOI'O COJEp>KaHUs OTBETA,
WCITpaBJIEHHBIC MTOCTIE 3aMEUaHUs YIUTEIIS,

® JIONMYIIEHBI OIMMOKa WX OoJiee JBYX HEIOYETOB IMPH OCBEIIEHWH BTOPOCTEIEHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE MOCTIE 3aMEUaHUs YUUTEIIA.

OtMeTKa «3» CTaBUTCS B CIAEAYIOMIUX CIydasx:

® HEIOJIHO PACKPBITO COJIEpKaHWE MaTepHualia (CoAepKaHHe W3II0KEHO (pparMeHTapHO,



HE Bcerja IOCIENoBaTeNbHO), HO  IOKa3aHO oOllee IMOHMMaHue BoOIpoca U
MPOJIEMOHCTPUPOBAHBl YMEHUS, JIOCTATOYHBIE JUJII YCBOGHHUS MPOrPaMMHOrO Marepuana
(ompenenenbl «TpeOOBaHUSIMH K MAaTeMaTHYEeCKOW MOJArOTOBKE OOYYArOIIUXCS» B HACTOSIICH
IporpaMMe 1o MaTeMaTHKe);

® UMENNCh 3aTPYAHEHHUS WM JOMYLICHbl OMMOKU B ONpEAEIEHUU MaTeMaTHYeCKOi
TEPMUHOJIOTUH, 4YEPTEKaX, BBIKJIAJKAX, HCHPaBICHHBIE IIOCIE€ HECKOJbKUX HABOJSAIIUX
BOIIPOCOB YUUTEJIS;

® YYEHUK HE CIPABHICSA C MPUMEHEHUEM TECOPUU B HOBOW CUTYyallMH MPU BBITOJIHEHUU
MPAKTUYECKOTO 3aJaHMsI, HO BBIMOJIHIII 3a/IaHUs 0053aTeILHOTO YPOBHS CIIOKHOCTH O JaHHON
TeMe;

® [IpU JOCTAaTOYHOM 3HAHUM TEOPETHUYECKOTO Marepuaia BbISBIECHA HEIOCTaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUH 1 HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CITyYasx:

® HC PACKPBITO OCHOBHOE COJICpKaHUE YIeOHOTO MaTepuaa;

e 00HapyKEHO HE3HAHHME YYEHUKOM Oouiblieil uiau Hauboliee BaXKHOW 4acTH y4eOHOTO
MaTepuaa;

® JIOMYIIEHbI ONIMOKK B OMpPEAENICHUU MOHSITHH, MPU UCIOJIH30BAHUM MaTEMaTUYECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YepTekax Uiu rpadukax, B BHIKIAJKAX, KOTOPbIE HE HCIPABICHBI
MOCJI€ HECKOJIbKUX HABOJAIIUX BOIIPOCOB YUUTEIIS.

OtmeTka «1» cTaBUTCS, €CIH:

YYCHHUK O0OHApPY KT TIOJTHOE HE3HAHWE U HEMOHUMAaHUE U3y9aeMOoro y4eOHOro MaTepuaina
WM HE CMOT OTBETUTH HU HA OJIMH U3 MTOCTABIEHHBIX BOIPOCOB MO U3yYEHHOMY MaTepHaly.
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