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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Anredpa 1 Hadajga MaTeMaTH4YECKOTO
aHayn3a» 0a30BOro ypoBHs 1 oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJIOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJIeBAIOT YHUBEPCAIbHBIM SI3LIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH (opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (DU3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CcTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHue. B xome n3ydenus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydaruecs
MOJIYYAIOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIe PEaIbHbIX CUTyalluid U WHTEpPIpEeTaIun
MOJIYYCHHBIX  pEIICHUHM, 3HAKOMSTCA C  TIpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUPOJIE, HAyKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.



Kypc obnagaer 3HauuTeIbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIONUN (OpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduky ydeOHOM AesaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyalaM MaTeMaTHYeCKOTro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUM: «YUucina W BBIYKCICHUS,
«Dyukuuu  u rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTE€MaTU4YecKoro aHanu3a», «MHoXkecTBa U JIoOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3YYalOTCid Ha NPOTSKEHUH JBYX JIET
oOyuyeHusl B CTaplleil IIKoJie, €CTECTBEHHO IOMOJHSSA APYr ApPyra U MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMU H  pa3aenaMd. JlaHHbIA Kypc — SIBJISIETCS
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaAeBalOT Bc€ Ooiiee
IIMPOKUM MAaTEeMaTHUYECKUM afmapaTroM, Y HUX MOCJIe0BaTeIbHO (HOopMUpyeTcs U
COBEPIIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOM
CUTyalluM, TPUMEHATh 3HAHHUA, INOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PElIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOU 3a7auM, a 3aT€M UHTEPIPETUPOBATH MOJIYUEHHBIN pEe3yNbTaT.

CopnepxaTenbHO-MeTOANYECKass JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIAcT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM miKoJie. B crapiiel mikosne oco0oe BHUMAHHE YACNSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCU ACHCTBUTENBHOTO YHCIA, YMEHHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh HNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuyaromuecss MOJY4arOT HaBBIKM TNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JIEUCTBUIM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAXKECHHIM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplIeld IIKOJie, IMOCKOJbKY B KaXJOM paslieie MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromiuecs OBIaleBaIOT
pa3IMYHBIMM METOJIAaMU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHUS UCIIOJIB3YIOTCS IPH HCCIEAOBAaHUHI
GyHKIHNA C TTIOMOIIBIO TTPOU3BOMIHOM, PEIICHUHM TMPHUKJIAJAHBIX 33/lad W 3a7a4 Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HaueHud QyHkuu. JlanHas



coJiep)KaTenbHasl JIMHUS BKJIIOYaeT B ce0s Takxke (POpMUPOBAHHE YMEHHH
BBIMOJHATh pacu€Thl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIllMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anre0panyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIEEe  pa3sBUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (OPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMH U TpaQuKA» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pElICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0ibllIOe BHUMaHHE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTesIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IIO3BOJSIIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJy BEJIMYUHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiau3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIME U HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH IUIOMAaAn (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
HAXOXKJIEHUS HAWIy4dllero pEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAILHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U ucKyccTBe. OOyuaromyecss Y3HAIOT O
BBIJAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.



CopaepxaTenbHO-MeToAuuecKas TMHUS «MHOXeCTBa U JIOTHUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaT€MAaTHKU M Mpeiarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IToatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE IPU3BaHbI
c(opMUPOBATH HABBIKU MMOCTPOCHHS MOJIENICH peaNbHbIX CUTYyaIlil, HCCIET0BaHMUS
TUX MOJENIE C MOMOIIbIO amnmapara aiareOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALNN MTOTYYEHHBIX pE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JeJaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL pelleHusl MPUKIaAHbIX 3aaa4d. [Ipu pelieHnn peaibHbIX MPAKTHYECKUX 3a7ad
y4daluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Alredpa u Hadana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM miaHe Ha M3ydYeHHE Kypca ajreOphl MU Hayvajdl MaTeMaTH4Ye€CKOTO
aHanun3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Heaento B 10 knacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmernueckue ornepandd ¢ JeHCTBUTENbHBIMU yuciaamu. [IpubmmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHCEN JUIS PELICHUS INPAKTUYECKUX 331ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix ¥ 1poOHO-paLIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanus (yskmuu. [paduk  GyHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpaduk KOpHsS N-Oi CTENEHHU.



TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JOrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMU. PellleHne MpuKIIagHbIX 3a/1a4 C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB PYHKIHUHN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne npou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHITHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTUYECKHX 33/1a4 MATEMAaTUUECKON HAPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluel Ha NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUM [JIs pelIeHus 3aiady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIEHOBATENbCKYIO NESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXHCAlowe20  Mupa,  NpuMeHeHue  J102UYecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYyJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus: yuyeOHO# 3ajauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATh HAaJIE)KHOCTD uH(pOopMauu o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICIEHHbIC HA MOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH OPTAHMU3AIIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHKEHUS PE3YJbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoINonHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3Ys MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOAANIYI0 (hOpMY 3alUCH AEUCTBUTENBHBIX YUCEIN JJIs pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPAlMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PEaTbHOU KU3HH.



MonenupoBaTe peanbHble CUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMU: (QYHKIUS, CIIOCOOBI 3aJaHus (YHKIMU, 00JIACTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATHSAMH: UYETHOCTh W HEYETHOCTh (DYHKUUH, HYIH
(yHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaguky GyHKIUHI U1 pelieHus ypaBHEHHIA.

CrtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKINU, KBAAPATUYHON (PyHKIINH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEITUYNHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBbIBAIOIIECH TeOMETPHUIECKON POTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMHA HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSMH: HATypajlbHOE, I€JI0€ YKCIO; KCIO0JIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSAMU: JOrapu(pM UYHCIIA, ECATUYHBIE U HATypajJbHbIE
JorapupMsl.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMs BBIPAKEHUHM, COAEpPXKAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ PEIICHMUE,
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPAaBHEHMsS, HEPAaBEHCTBA W CHUCTEMbl II0 YCIOBHMIO 3a/auH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HAUeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh MX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHII.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



HaxonuTe mepBooOpa3HbIe 3JeMEHTApHBIX (DYHKIIWN; BBIYUCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemarhe npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YKcell. ParimonansHbBIE 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HelbiM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.edso00.ru/1568aba3
ypaBHECHUS
5 IlocnenoBaTeILHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubmorexa LOK
YHEIHL. https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpuueckue KIIMN U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cheremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 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
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
1 Yucnia v BEIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PALMOHATIBLHOE U JACHCTBUTEIBLHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCSITHYHAS IPOOb, TPOIICHTHI
1 BreimonHaTe apudMeTHYECKHE  ONEpalvd  C  palMOHAIBHBIMH |
' JIEHCTBUTEIILHEIMHU YN CIIaMH
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIa
' OKpYTJICHHUS, AeNaTh NPUKUAKY U OLEHKY pe3yJibTaTa BEIYMCICHUN
OrnepupoBaTh MOHITHAMH: CTENEHBb C IEIBIM MMOKa3aTeJIeM, CTaHIapTHas
w (dbopMa 3amucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalIbHOW CTEIEHU;
' WCIIOIh30BaTh MOAXOSAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIIbHBIX YHUCET IS
pelleHHs TPaKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHI'€HC MPOU3BOJBHOIO
15 yIJjia; WCIOJb30BaTh 3aliCh TMPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palOHAIBHOE, MppalMoHaIbHOE ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
25 BrimonasaTe  mpeoOpazoBaHHs TPUTOHOMETPUUECKHX BBIPAKEHUH U
' pelaTh TPUrOHOMETPUUECKUE YPABHEHUS
BrImonHATE Ipeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, PAalUOHAIbHBIX U
WpPaLMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
24 [IpumeHATh ypaBHEHMS MU HEPABEHCTBA JUISl PELICHHUS MATEMATUYECKUX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TudIHbIX 00JacTel HAYKH M peaTbHOM KU3HU
25 MopenupoBaTh peajgbHbIE CHUTyallMM Ha S3bIKE aireOphl, COCTaBIATH

BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA 11O YCJIOBHUIO 3aaa4U, UCCIICAOBATH



MIOCTPOEHHBIE MOJIEJIN C HCIOIb30BAaHUEM allrapara ajareopbl

3 OyHK1IMU U Tpaduku
OnepupoBarh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (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
' (GyHKINHU, CTENeHHON (PYHKIMH C IIeTTBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku QyHKIUH I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHMOCTE MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peTbHON  JKM3HH, BBIpAXaTh (HOpPMYIaMH 3aBUCHMOCTH  MEXKIY
BEJTMYUHAMU
4 Havana matematuueckoro ananusa
i1 OnepupoBaTh MOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTH4ecKas u
' reOMETPHYECKas POTPECCHH
OmnepupoBarh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKAs
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
porpeccuu
4.3 3amaBaTh MOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTEN M IMPOrPECCUU  JUIS
' peleHusl peaabHBIX 3329 IPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMHU
Hcrnonb30BaTh  TEOPETUKO-MHOXKECTBCHHBIH —ammapar Uil  ONHCAHUS
5.2 peabHBIX TPOIECCOB U SBICHHUM, MPH pEIIeHUWH 3aJady W3 JAPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TOHATUSMHU:  OIpeAETICHHE, TeopeMa, CJEICTBUE,

J0Ka3aTcJIbCTBO

11 KIIACC



Kon

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoOBEPSIEMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna v BIYMCIICHUS
OnepupoBaTh NMOHATUSMHU: HATypaJIbHOE, LIEJIOE€ YHUCIIO; HCIOJb30BaTh
11 MPU3HAKU JEJIUMOCTH LEJNbIX YHCEI, Pa3IOKEHUE YHUCIa Ha IMPOCThIE
MHOKUTENHN [UIsl PEIICHUS 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMH: Jorapu(M  UYWCIA, JIECATHYHBIE H
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
[TpumensaTh cBoOMcTBa cTemeHM MJIi INpPeoOpa3oBaHMs BbIPAXKECHUH,
2.1 ONEpUPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE YpPAaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKAIIUX JIOrapuMbl;
2.2 OTIEPHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YpaBHEHUE W HEPABEHCTBO;
pelaTb OCHOBHbBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PEIICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxomute  pemieHMss OPOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH
26 BBIPQXEHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3ajayd,
' UCCJIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM aIlapara
anreopsl
3 OyHKMY ¥ rpaduKH
OnepupoBaTb MNOHATHSMU: [EpUOAWYECKass (QYHKUHUS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HalMEHblIee 3HaYeHHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
OnepupoBaTh NOHATHAMU: TpadUKH MOKA3aTENbHOM, JTOrapuPMUUECKON U
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPIMHATHOMN

IUIOCKOCTH Y UCIIOJIB30BATH JUIS PELICHUS] YPAaBHEHUI U HEPABEHCTB




N3o00pakath Ha KOOPAWHATHOM TUIOCKOCTH TpauKku JTUHEHHBIX

3.3 YpPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (QyHKUMN JUISI MCCIEAOBaHMS MPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOJIb30BaTh T'€OMETPUYECKHMH U (U3UYECKUHA CMBICI
IIPOU3BOJHOM JUIS peLleHUs 3a1a4
4 HaxonuTh  mpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKLIUH
Hcnonp3oBaTh NPOM3BOJAHYIO JUIA  MCCIENOBaHUA (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHHUIO TpauKOB
14 Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIILHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MOHATUAMU: I€pBOOOpa3Has W UHTErpajg; IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUN CMBICII MHTETpaa
46 Haxomute mepBOOOpa3HbIe AIEMEHTAPHBIX  (PYHKIUH, BBIYHCIATH
' uHTerpai o gopmyne Herorona — JleitOununa
A7 Pemarp npukinaaHble 3a1aud, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

U pU3UYECKOro Xapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, 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 PEATIbHON KU3HHU
JenictBuTenbHble  4yMcia.  PanMOHaJbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckue omnepanuuu C JACHCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUMCICHUN
Crenenp ¢ nenbiM nokaszaresneM. CrtangapTHas (opma 3anmucu JeiCTBUTENBHOTO
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 U TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' 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, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoHaIbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpyuMmeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3aJ1ad U 3a7a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peaibHON KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3amanus ¢yHkiuuu. ['paduk ¢yHxunuu. BzanmHO 0OpaTHBIE




byHKIIUN

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 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKHX (yHKUIUN
' YHUCJIOBOI'O apryMEHTa
4 Hauana matemaTndeckoro aHaausa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
Apudmernueckass ¥ TEOMETpPHUYECKas TPOTrpeccMu. beckoHewyHo yOBIBaromias
4 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEW TeOMETPHUYECKON
' nporpeccud. PopMysa CIIOXKHBIX MPOLEHTOB. VcIonb30BaHHE NPOrpeccUr s
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omnepanuu Haja MHOxecTBaMmu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs OINUCAaHUS pealIbHbIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Hatypanbnsle u nensle yncia. [I[pu3Haku 1e1MMOCTH LEIbIX YACET
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTENIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaibHbIE JOrapu(MbI
2 VYpaBHeHUS U HEPaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX Jorapu@mbl
25 [IpeoOpa3oBanue BbIpax)eHH, COIEPKALIUX CTENIEHH C PallMOHATbHBIM
' II0Ka3aTeseM
2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA



2.5

Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

CucteMbl JMHEWHBIX ypaBHEHHU. PeleHWe NpPUKIAIHBIX 3a7ad C IMOMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB
’8 [IpumeHeHne ypaBHEHHU, CHCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEeMaTHUECKUX 3a7a4
' W 33/1a4 U3 pa3InYHbIX 00JIacTe HAyKU U peasIbHOM KU3HU
3 OyHKIIMU U Tpaduku
Oynkus. Ilepunoguueckue ¢ynkunu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl ¥ MHHUMYMBbl GyHKIUHA. HawmOosbpliee W HauMEHbIIEe 3HAYEHUE
(GyHKIHMN Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
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 BO3HHMKAIOT IpPU pEIIEHUM 3a7ad U3 APYruX Yy4eOHbIX
IIPEAMETOB U PEajIbHOM KU3HU
4 Hauana maTremaTiueckoro aHaiunsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 ITpousBonHble 3neMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, TIPOU3BEIEHUS M YaCTHOTO (DYHKIIUH
[IpumeHeHne NPOU3BOAHOM K HCCIEIOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBLIEro 3HaueHUs (QyHKIMH Ha
OTpe3Ke
[TpumMeHeHre MPON3BOAHOM ISl HAXOXKICHHS HAWIYUIIET0 PEIICHUsS B MPHKIIATHBIX
4.5 3ajjayax, IS ONpeleNieHHs CKOPOCTH Tpollecca, 3aJaHHOrO (opMmysol wuam
rpaduxom
4.6 IlepBooOpaznasi. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii U pusnueckuii cmMpici. Boruncienne uHTerpana mno

dbopmyne HetoTona — JleiitOauia




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, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYIHPOBATD
0o0paTHOE M NMPOTUBOIOJIOKHOE YTBEpPXKJIECHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar [yl OIIMCaHUs PealbHbIX IPOLECCOB U SBJICHUIN U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBbIX MPEIMETOB; YMEHHE
OIEepUPOBATh NOHATUSAMM: Ipad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Trpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C LEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C palUOHAJIbHBIM  IIOKA3aTEJIEM, CTENEHb C  JACHCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAalUOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHUE HCIOJIb30BAThH
MPU3HAKW JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO €
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATH IMOHATUSAMU: I1OCIENOBATEIbHOCTD,

apupmMeTuueckas mporpeccus, reoMeTpruUecKast nporpeccus,




OCCKOHEYHO yOBIBaOIIasi TreoMETpHYecKass TPOrPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOILBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIATb YpPAaBHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (DYHKIIMS, 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
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIHOJIB30BAHMEM allllapaTa MaTeMaTHUeCKOTro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

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




HHTCErpaia; NpuBOAUTL IMPUMEPBI MAaTEMATUYCCKOTO MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTH4IHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUroHoMeTpudeckue (QyHKuMM, OOpaTHBIE TPUTOHOMETPHYECKHE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHINOIHATH NPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MU PEIICHUU 3aJad U3 JPYTUX Y4EOHBIX MPEAMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTbh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
¢dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HX
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,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKOoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTUYECKHE aHHbIE, B TOM YHUCJIE C NPUMEHEHHEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOMN perpeccun



YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTH CIYyYaWHOTO COOBITUSI; YMEHHUE BBIUUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  CIy4ailHasi BENUYMHA, pacIpelie]ieHHe BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHONM BeNWYMHBI, (YHKUMU pacOpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpefeNieHudl Juis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IOHATHUAMHU: TOYKA, MpsAMas, IUJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
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, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIUHIpA,
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 OMpeesieHns U3y4aeMbIX (pUryp, 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
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13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
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, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
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 M3y4YeHHBIE (DOPMYJIBI M METONBI, 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 NOHATHIMH: 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 BEKTOPHBIH W KOOPAMHATHBIA METOJ
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 ¥  SIBIICHUI; YMEHHE paclo3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA POCCUHMCKOM U  MHUPOBOH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

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 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHu. JeHCTBHS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM M0Ka3arenaeM. CBoMCTBa
' CTETEHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTudHble U HATYpaIbHbIE JOTapUpMBbI
JeiictButenpHple  uucia. ApupMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
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DOyHKINUK U TpaPUKH
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7.5 KoopauHatel 1 BEKTOPHI

Kpurepuu u HOpMbI OLIEHKH 3HAHUI, YMEHH M HABBIKOB 00Y4al0INXCs

o anreﬁpe H HAYaJJaM MaTeMaTH4Y€CKOI'o aHaJ/Iu3a

1. OneHka NMUCbMEHHBIX KOHTPOJIbLHBIX PadoT.
OTBeT OLIECHNUBAETCH OTMETKOM «5», €CIIu:

- paboTa BBINIOJHEHA MMOJTHOCTHIO;

- B JIOTHYECKUX PACCYKJIEHUAX M OOOCHOBAHUU PEILICHUS HET MPOOENoB U
OINOOK;

- B pPEUICHUM HET MaTeMaTHYeCKHX OLIMOOK (BO3MOYKHA OJHA HETOYHOCTb,
OINHCKA, KOTOpasi HE SIBISIETCS CJEACTBUEM HE3HAHUS WM HETOHUMAaHMS
y4eOHOro MaTepuana).

OTtMeTKa «4» CTaBUTCS B CIEAYIOIINX CITydasx:

- paboTa BBINOJHEHA IMOJHOCTbIO, HO OOOCHOBAaHMS IIAroB PELICHUS
HEJOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SBISIOCH
crenuaIbHbIM 00OBEKTOM MPOBEPKH);

- JONyIIEeHHl OAHa OmHOKa WM €CTh JBa — TPH HEA0UETa B BBHIKJIAJKAX,
PUCYHKaX, dyepTexax Wi rpadukax (eciu 3T BHABI pabOT HE SBISIHCH
CHeuaIbHbIM 00OBEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIN:

- JomymieHo Oojee ogHOM OmUOKH WM 0oyiee ABYX — TpeX HEAOYETOB B
BBIKJIQJIKAX, 4YepTekax wuiu Tpadukax, HO oOydarouuiics oOjamaer
00s13aTeIbHBIMA YMEHUSIMU T10 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CITH:

- JIONYIIEHbl CYIIECTBEHHbIE OIIMOKHU, MOKa3aBIIME, YTO OOydYarolMiics He
oOjanaer 00s3aTeIbHBIMA YMEHUSAMH 10 JAHHOW TEME B MOJIHON Mepe.

VYyurenbs MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIM OTBET HAa BONPOC WU

OpUTHHAJIBHOE pEIIeHHE 3a/ladl, KOTOpPhIE CBUACTEIBCTBYIOT O BBICOKOM
MaTeMaTHYECKOM PAa3BUTHU OOYYaOIIErocs; 3a perieHue 0osee CI0XKHOW 3ajauu
WIM OTBET Ha OoJjiee CIOXHBIA BOIMPOC, MPEIJIOKEHHbIE 00yJaromeMycs
JIOTIOJTHUTEIHHO TIOCTIE BBITMIOJTHEHUS UM KaKUX-THO0O0 IPYTHX 3aJaHUi.

2. OueHka yCTHBIX OTBETOB.
OTBeT OLIEHNBAETCH OTMETKOM «O», €CIIH YUYEHUK:

- TIOJIHO PacCKpbUl COJiepKaHUE Marepuana B o0beMe, MPeayCMOTPEHHOM
MPOTPaMMON U Y4EOHUKOM;

- W3JIOKWJI  MaTephall  TPaMOTHBIM  A3bIKOM,  TOYHO  MCIOJIb3YS
MaTeMaTUYECKYI0 TEPMHUHOJOTUIO M CUMBOJIMKY, B OIpEIEICHHON



JIOTUYECKOM MOCIEN0BATEIBHOCTH;

IOPAaBWJIBHO BBIIOJHUI PUCYHKH, YEPTEXKH, TIpaQUKH, COMYTCTBYIOLIUE
OTBETY;

[OKa3aJl yMEHWE WUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMM IIPUMEPAMH,
OPUMEHATH €€ B HOBOW CHUTYallUM IIPXU BBIIOJHEHUU IPAKTUYECKOTO
3a/1aHuS;

IPOJEMOHCTPUPOBAT 3HAHHWE TEOPUU PAHEE H3YUYEHHBIX COIYTCTBYIOIIMX
TeM, CGHOPMUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIb3YEMBIX IMPH OTBETE
YMEHHU U HABBIKOB;

OTBEUaJ CaMOCTOATENBHO, 0€3 HABOJAIIMX BOIPOCOB YUUTEIS;

BO3MOXXHBI OJHA — JBE€ HETOYHOCTH IPHU OCBEIICHUE BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, KOTOPBIE YUYEHHMK JIETKO HCIIPABWIJI IOCIIE
3aMEYaHus YYUTEIs.

OTBeT OlIEeHUBAETCS OTMETKOM «4)»,
€CJIM YIOBJICTBOPSICT B OCHOBHOM TPEOOBAaHHMSAM Ha OLICHKY «5», HO IMPU ITOM
HMEET OJINH U3 HEJIOCTATKOB:

B M3JIOKEHMM JONYILIEHbl HeOonblIue Mpolenbl, HE HCKa3uBLIEE
MaTEMaTUYECKOE COJIEpKaHUE OTBETA;

JOIYLIEHBl OJJUH — JBa HEJOYETa IPU OCBEIICHUH OCHOBHOI'O COIEP/KAaHHUS
OTBETA, UCIIPABJICHHBIE MOCIIE 3aMEYaHUsl YUUTEIIS;

JOMyUIeHbl OMMOKa WM OoJee JByX HEAOYETOB  MPHU OCBEIICHHUH
BTOPOCTEIEHHBIX BOIIPOCOB WJIA B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIE MTOCIE
3aMEYaHUS YUUTEIS.

OTMeTKa «3)» CTaBUTCA B CJICAYIOMIMNX CIydasx:

HEMOJIHO PACKPBITO COACpXKaHWE Marepuana (CoAepKaHUEe H3I0KEHO
dbparmMeHTapHO, HE BCerja IMOcCJieAoBaTeIbHO), HO TOKa3aHO oO1iee
MOHUMAaHUE BOIPOCA M MPOJEMOHCTPUPOBAHBI YMEHUS, NOCTATOYHBIC IS
YCBOCHUS IPOTPAMMHOTO MaTepraa;

UMEJIUCh 3aTPYJHEHUsS WIM JOMYIIEHb OIMMOKH B  OMNpeAesieHUuu
MaTEMaTUYECKON TEPMHUHOJIOTHH, YEepPTEkKaxX, BBIKIAIKAX, HCIPABICHHBIC
MOCJI€ HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

YUYCHHUK HE€ CIIPaBUJICS C MPUMEHEHHWEM TEOpHH B HOBOW CHUTyallUd TMpU
BBITIOJIHEHUM  MPAKTHYECKOTO  3a/laHus, HO  BBINOJHWI  3aJaHUsd
00513aTeTFHOTO YPOBHS CIO0XHOCTH TI0 JAHHOW TEME;

MpU  JOCTAaTOYHOM 3HAHWHM TEOPETUYECKOTO MaTepuajia  BBISBICHA
HEJ0CTaTOYHAs CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHUW U HABHIKOB.

OTMeTKA «2) CTaBUTCA B CJICAYIOMIMNX CIydasx:

HE PacKpBITO OCHOBHOE COJIepKaHne yueOHOTO MaTepuraa,;

O0OHapy»EHO HE3HaHWE YYCHUKOM OOJbIIeH WM HamboJiee Ba)KHOW YacTH
y4eOHOTO MaTepuana,

JIOMYIIIEHBl OIMUOKA B OMPENCICHUM TOHATHH, TPHU HCIOJIH30BAHUH
MaTeMaTU4eCKOW TEPMUHOJIOTHH, B PUCYHKaX, YepTexax WM rpadukax, B
BBIKJIAJIKaX, KOTOPHIE HE WCIPABICHBI TIOCIIC HECKOJBKUX HABOJSAIINX



BOITPOCOB YUHUTEIIS.

KpuTtepun onieHnBaHus YCTHOTO 0TBeTa o0y4alonierocs no I'eomerpun
Kpurepuu BbicTaB/IEeHHSI 0TMETOK:

5 — MOJHO PacKphUI COAEPKAHUE MaTepuaia B 00bemMe, IPeAyCMOTPEHHOM
POTrPaMMON U YI€OHUKOM; — U3JIOKHIIT MaTeprajl TPaMOTHBIM SI3BIKOM B
OTIpeIeTICHHON JIOTHUECKOM TOCIIeI0BATEIEHOCTH, TOYHO UCIIOJIB3YS
MaTEeMaTHYECKYIO0 TEPMUHOJIOTHIO B CHMBOJIUKY; — MIPABUIILHO BHITIOTHII
PUCYHKH, YePTEXKH, Tpa(UKH, COMYTCTBYIOIINE OTBETY; — MOKA3aJl yMCHHE
WLTIOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHUSI KOHKPETHBIMU MPUMEPAMH,
MIPUMEHSTh UX B HOBOW CHUTYAaIMH TMPU BBHITTOJIHCHUH MMPAKTHUECKOTO 3aaHUS; —
OTBEYAJ CAaMOCTOSTENBHO 0€3 HaBOSIINX BOMPOCOB yuuTes. BO3MOXHBI 0/1HA —
JIBE HETOYHOCTH TIPH OCBEIIIEHWH BTOPOCTEIICHHBIX BOIIPOCOB MJIM B BBIKIIAIKAX,
KOTOPbIE YYEHUK JIETKO UCIIPABIII M0 3aMEUAHUIO YUUTEIIS.

4 — B U3JI0KEHUH TOMYILEHBI HEOOJBIINE NPOOEIIbl, HE NCKA3UBILIHE
MaTEMaTUYECKOIO COIEPKAHUSI OTBETA, HCIPABIICHHBIE 10 3aMEYAHHUIO YUYUTENS; —
JIOTIYIIEHbI OITMOKH i 0oJiee ABYX HEJIOUETOB IPU OCBELLIEHUN BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOPBIE YUEHHK JIETKO UCIIPABUJI IO 3aMEYAHHIO
YUHTEIIS

3 — HEMOJIHO WJIA HETOCJIEIOBATEILHO PACKPHITO CO/IEpKAHUE MaTepHralia, HO
MOKa3aHo 00111ee MOHMMaHKE BOIIPOCa U TIPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIE [T TAJIBHEUIIIETO YCBOCHUS POrPAaMMHOI0 MaTepralia; — UMEIINCh
3aTPYHEHUS] WM JIOMYIIEHBI OIIMOKHU B OMPEICIICHUH TTOHATUHN U, UCTIOJIb30BAHUU
MAaTEMATHYECKON TEPMUHOJIOTUH, YEPTEIKAX, BHIKIIAJIKAX, UCIIPABJICHHBIC ITOCIIE
HECKOJIbKMX HAaBOJSIIMX BOMPOCOB YUUTEIS; — YIEHUK HE CIPABUJICS C
IIPUMEHECHUEM TEOPUH B HOBOW CUTYallMH IIPU BBIIIOJHEHUU MIPAKTUYECKOTO
3aJlaHus, HO BBIMIOJHWII 3a1aHUs 00s3aTEIIbHOTO YPOBHS CJIIOKHOCTH T10 JTAHHOU
TEME.

2 — HEe PaCcKpPHITO OCHOBHOE COJIEp’KaHNe Y4eOHOTro MaTepuaia; — 00OHapyKeHO
HE3HAHWE WM HEMTOHMMaHUEe YYEHUKOM OOJIbIIIeH MIN Hanbosee BaXKHOU YacTH
y4e0HOTO MaTepHaa; — JOMYIICHBI OIMMOKH B ONPEACICHUN TTOHATUHN, TIPH
WCITOJIb30BAaHUN MaTEMaTHYECKONW TEPMHUHOJIOTUH, B PUCYHKAX, YEPTEIKAX UITH
rpadukax, B BRIKJIaJKaX, KOTOPBIC HE UCITPABJICHBI ITOCIIC HECKOJIBLKUX HABOISAIITUX
BOTIPOCOB YUHTETISI.

1 — monHOE HE3HaHWE U3YYEHHOI0 MaTepuaa, OTCYTCTBHE 3JIEMEHTAPHBIX



Kpurtepun oneHnBaHus NUCbMEHHBIX padoT no I'eomeTpun
KpuTtepun BbICTaBJIEHUSI 0TMETOK

5 — paboTa BBIMOIHEHA MOJIHOCTHIO; — B IOTHYECKUX PACCYKIICHUSAX U
00OCHOBaHUSX HET OIIMOOK; — B PEIICHUH HET MaTeMaTHYECKUX OIIHOOK
(BO3MOXXHA OJJHA HETOYHOCTb, OIMCKA, HE SBJIAIOIIASCS CJIEICTBUEM HE3HAHUS WU
HEMMOHUMAaHUs yueOHOTO MaTepuaa)

4 — paboTa BBINIOJTHEHA MOJHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHHUS
HEJOCTAaTOYHBI (€Clii YMEHUs1 000CHOBBIBAThH PACCYKICHUS HE SBIISIIUCH
CIeUaIbHBIM O0BEKTOM IPOBEPKH); — AOMYIIEHA OJTHA OIIMOKA WU J1Ba-TPU
HEJ0YeTa B BBIKJIA/IKaX, YepTekKax WM rpadukax (€ciau 3T BUAbI pabOThI HE
SBJISUTUCH CTIELUATbHBIM OOBEKTOM IPOBEPKH)

3 — JomyIeHsl 0oJiee OJHOM OMMOKHU WK 0oJiee IBYX- TPEX HEI0YETOB B
BBIKJIQJIKaX, YepTekKax Wiu rpaduka, HO yJalluiics BiajaeeT 00sS3aTeIbHBIMU
YMEHUSIMU T10 TIPOBEPSAEMOI TeMe

2 — IONYIIEHBI CYIIECTBEHHbIC OMMOKH, MMOKA3aBIIKE, YTO yUaIIUNCS HE BIAJCET
00s13aTeIbHBIMU 3HAHUSIMU TI0 JIAHHOM TeME B TIOJIHOM Mepe; — paboTa mokasasia
MOJIHOE OTCYTCTBHE Y yHalllerocs 00s3aTeIbHbIX 3HAHUM, YMEHUM 110
MPOBEPSEMON TeME WM 3HAYUTEIbHAsI 4YacTh paOOThI BHITIOJIHEHA HE
CaMOCTOSITEJILHO

1 — monHOE HE3HaHWE U3YYEHHOI0 MaTepuaia, OTCYyTCTBUE 3JIEMEHTAPHBIX YMEHUIN
Y HAaBBIKOB

Kpurepuu npu oueHUBaHUU YMEHHS JOKA3BIBATH TEOPEMY 110 FeOMeTPUH
Kpurepuu BbICTaABJICHHSI OTMETOK :

5 — OOy4aromuiicsi KOPPEKTHO BOCIIPOU3BEN UEPTEXK, IPUBE/ICHHBIN B YUSOHUKE,
HEKOTOPBIE TPYAHBIE MOMEHTHI CMOT OOBSCHUTH OJJHOKJIACCHUKAM, OTBEUas Ha MX
BOTIPOCHI; — PACCMOTPEI TEOPEMY ISl YACTHOTO CIIydasi, afanTHPYsl 3aJaHHOE
JI0Ka3aTeNbCTBO; — MOSICHIII, KaK JaHHAs TeOpeMa MPOSBIICTCS MIIA MOKET OBITh
UCIIOJIb30BaHa B peajbHON MPAKTHUECKON CUTYaIH, IPUBJIEKAI JJI 3TOTO
JIOTIOJIHUTEIbHBIE TEOPETHUECKHUE COOOpaxeH s ; — 00ydaromuics AeCTByeT
CaMOCTOSITENIbHO B CJIOKHBIX YYEOHBIX U BO BHEYUEOHBIX CUTYyalUsax — paboTa
BBITIOJTHEHA MTOJIHOCTHIO.

4 — O0yyaromuiicss KOPPEKTHO BOCTIPOU3BEN YEPTEXK, IPUBEIACHHBIN B YICOHHKE,
paccMOTpeN pa3IMdHbIe BO3MOKHBIC KOH(DUTYpaIiK U CITydan; — BOCITPOU3BET



JI0Ka3aTeNbCTBO B COOTBETCTBUU C JIOTUKOM, TaHHOHN B Y4eOHHKE; — CMOT
BOCITPOU3BECTH J0KA3aTEIHCTBO C N3MEHEHHBIMU OYKBEHHbIE 0003HAYEHUS U
YEPTEKOM, HEKOTOPBIE MOMEHTBI JOKA3aTEIbCTBA MOSICHUI CBOMMU CIIOBAMH,
KOPPEKTHO U aJIEKBATHO UCIIOJIb3Yys H3YUEHHYIO TEPMUHOJIOTHIO; —
copMyIUpPOBAI CIEACTBHUS, CMOT IPUBECTH NMPUMEP MPUMEHEHHUS TEOPEMBI MIPH
pElIEHNU CTaHIAPTHOM 3a/1aul; — O0yYaIOUTUIACS IEUCTBYET CAMOCTOSITENIHHO B
IIMPOKOM CIIEKTPE TUIOBBIX, KOMIUIEKCHBIX U U3MEHEHHBIX YUE€OHBIX CUTYyaIUi.

3 — OOy4aromuiicst BBIMOIHUI Y€PTEK U BOCTIPOU3BEN JOKA3aTENbCTBO, CIEAYS
3a/IaHHOM JIOTUKE, BO3MOXHO, JIOMYCKasi HEKOTOPhIE HETOUHOCTU U JIOTHYECKHUE
MPOMYCKHU, HO UCIIPABIISASI UX C MOMOIIBIO YUUTEIIS;, — HE IOMYCKaJl CYyIIIECTBEHHBIX
OIIMOO0K B (hOPMYITUPOBKAX; — 3aTPYAHUIICS OTBETUTH Ha BOIIPOCHI, HO MOKAa3al
oOliee MTOHUMAaHUE TEOPEMBI, €€ MecTa B 00IIel CUCTEME; — CMOT TIPUBECTH
pUMep MPUMEHEHUS TEOPEMBI IIPU PEUIEHUH TUIIOBOW MPOCTOM 3a/1a4u TOIBKO C
MOMOIIBIO YUUTEISI; — IEHCTBYET CAMOCTOSITEILHO B MPOCTHIX TUMOBBIX YUEOHBIX
CUTYyaIUsIX.

2 — 3aIHYBIIUCH B XO/€ TIEpecKas3a, He CMOT MPOJI0JDKUTh, Hadall U3JI0KCHHE
CHayvasa, C TpyJAOM JIOBEJ T0KA3aTeIbCTBO JI0 KOHIIA; — HE MOXKET OTBETHTH I10
YCPTCIKY Ha BOIIPOCHI YTOUHAIOUICTO XapaKTEpa, — HC MOKCT AaTh ITOACHCHUSA
CBOUMHU CJIOBaAMU; — UCIIBITBIBACT CCPLE3HLBIC 3aTPYIHCHUA B THUIIOBOU cuTtyanumuun 1
— 0Oy4JaroIIMiiCs HE TPOU3BEN YEPTEXK, JOKA3aTCIHLCTBO HE M3JI0OKHUIL.
OnpenesjieHue YPOBHSI JOCTHKEHUs TJIAHUPYEMBbIX Pe3yJIbTATOB MOKET
OCYIIEeCTBJIATHLCS HA OCHOBE NMPOLIEHTA OT YMCJIA BHINOJIHEHHBIX BEPHO
3aJlaHUi CJIeYIOIUM 00pa3oM:

* 00yJarONIUKCs TOCTUT BBICOKOTO YPOBHS, €MY BBICTABIISICTCS OTMETKA «5», €CIIu
OH BBITIOJTHWII HE MeHee 85% 3amaHuii;

* 00YJarOMIUICS JOCTUT TTOBBIIIIEHHOT'O YPOBHS, €MY BBICTABIISICTCS OTMETKA HE
HUKE «4», €ClIM OH BBIIOJIHWIII He MeHee 75% o0I1ero yuciia 3aaatuii;

* 00yJarOMUKCs TOCTUT 00S3aTEIIBHOTO YPOBHS MIOJATOTOBKH, €MY BBICTABJISCTCS
OTMETKA HE HIKE «3», €CJIM OH BBITTOJHMI He MeHee 51% 3amannii 0053aTeILHOrO
YPOBHSI IOJTOTOBKH, BKIIFOYEHHBIX B PabOTYy;

* 00y4Jaromuiics He JOCTUT 003aTeIbHOTO YPOBHS IMOATOTOBKH, U EMY
BBICTABJISIETCS OTMETKA «2», €CJIM OH BBINOJIHWI MeHee 5 1% 3ananuii
00513aTe€ILHOTO YPOBHS MOJATOTOBKHU, BKIIOYEHHBIX B pabOTYy;



* BBICTABJISIETCSI OTMETKA «1», eciu 00yJaromuiics He TPUCTYIIII K BHITTOJHEHUIO
3a1aHUS.
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®. byty30B. — 4-¢ u3a., nopad. — M. : [Ipocsemenue, 2010.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
1.®enepanbublii entp uadGopm http://fcior.edu.ru

2. Enunas kosuteknus nudpoBsix 00pa3oBaTeabHBIX pecypcos http://school-

collection.edu.ru

3. «Kapman juisa yunrenst mareMatukm» http://karmanform.ucoz.ru.

4. 51 uny Ha ypoK MaTeMaTUKH (METOIUYECKUE pa3pabOTKH):

www.festival.1sepember.ru

5. Ypoku — KOHCITEKTHI WWW.pedsovet.ru

6. http://www.proskolu.ru/org

7. www.metod-kopilka.ru

8. http://www.1september.ru/

9. http://www.edu.ru/

10. http://urokimatematiki.ru
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