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1.Ilnanupyemble pe3yJbTAThI PeAMeTa MATEMATHKA HA YIJIyOJIéHHOM YPOBHE

B cooTtBercTBUHM ¢ ipuHTONH KOHIIENIIHEH pa3BUTH MaTeMaTHIECKOTO oOpa3oBanus B Poccuiickoii @eneparuu, MareMaTindeckoe o0pa3oBaHUe pPENIacT, B
YaCTHOCTH, CIIEIYIOIIUE KIIOUEBbIC 3a/1a4H:

—  IPEeNOCTaBJIATh KaXIOMY O0y4YaronieMycss BO3MOXHOCTb JOCTYDKCHHS YPOBHS MaTeMaTHUYSCKHX 3HAHHWN, HEOOXOAMMOTO JUIS JNalbHEeWIIed yCremHon
JKM3HH B OOIIIECTBEY;

—  «obecrieunBaTh HEOOXOAMMOE CTpPAaHE YHCJIO BBITYCKHHKOB, MareMaThdeckas IMOJIrOTOBKa KOTOPBIX NOCTaTOYHA AJS HPOJOJDKEHHS 00pa3oBaHUS B
Pa3IMYHBIX HANPaBICHUSAX W JAJS MPAKTHYECKOH NesATEeIbHOCTH, BKIIOYAsl IMPENoJaBaHHE MaTEeMaTHKH, MaTeMaTH4ecKue HCCIeoBaHus, pabdoTy B cdepe
UHQOPMAITMOHHBIX TEXHOJIOTUH H AP.»;

—  «B OCHOBHOM 0OIIEM U cpeAHeM oO0IIeM 00pa30oBaHUM HEOOXOJIUMO IMPEIyCMOTPETh MOATOTOBKY OOYYAIOIIUXCS B COOTBETCTBHM C UX 3alpPOCAMHU K
YPOBHIO MOJTOTOBKH B c(hepe MaTreMaTu4eckoro o0pa3oBaHms».

COOTBETCTBEHHO, BBIJICIAIOTCS TPH HAMpPaBIICHHUS TPEOOBAHUH K pe3ybTaTaM MaTeMaTHYECKOTO 00pa30BaHUsL:
1) npakTHKO-OPHEHTHPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKa ISl KHU3HH);
2) MaremarHuKa sl UCTIONb30BaHus B mpodeccuu;
3) TBOpYeCKOE HampaBjeHHe, Ha KOTOPOE HAIleJCHbl Te 00Y4YaroIIUecs, KOTOPbIC TUIAHUPYIOT 3aHUMAThCSI TBOPYECKOM U HCCIIEIOBATEIBCKOM PaboTON B
o0yacT MaTeMaTuku, GU3NKH, SKOHOMHUKH U APYTUX 00TaCTAX.
OTH HanpaBJICHUS pea3yIoOTCs B ABYX OJIoKax TpeOOBaHUM K pe3yibTaTaM MaTeMaTnieckoro 00pa3oBaHHs.
Ha 6a3o0BoM ypoBHe:

—  Brmyckauk Hayuurtes B 10-11-m knmaccax: JUisi WCTONB30BaHMS B MOBCEIHEBHOW KH3HH W OOCCIIEUYCHUS BO3MOXKHOCTH YCIENIHOTO MPOODKCHHUS
00pa3oBaHMs MO CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIOJL30BAHUEM MATEMATHKH.

— DBroinyckHUK MOJYYHT BO3MOXKHOCTH HayuyuTthess B 10-11-m knaccax: Ui pa3BHTUSL MBIIUICHHUS, HMCIOJIB30BaHUS B TOBCEJHEBHOW JKU3HH U
obecreYeHns1 BO3MOXKHOCTH YCTIEITHOTO MPOJIOIDKEHHS 00pa30BaHHUs MO CIEIUATLHOCTSM, HE CBSI3aHHBIM C MTPHUKJIAJHBIM HUCIIOJIH30BAHUEM MATEMAaTHKH.

Ha yrmyGnenHom ypoBHe:

— Bomyckauk naywuures B 10-11-M kiaccax: i YCHENIHOTO TPOJIOJDKEHHS 0Opa3oBaHHSA IO CHEIHUANBHOCTSM, CBS3aHHBIM C IPHKIAJIHBIM
UCIIOJIb30BAHUEM MATEMATHKH.

—  BonyckHUK mOJIyduT BO3MOKHOCTH HayunThes B 10-11-m kiaccax: aist obecrieueHHss BO3MOKHOCTH YCIEIIHOTO MPOJODKEHHS 00pa3oBaHHs MO
CIICIIUAJIBHOCTAM, CBA3aHHBIM C OCYIIECTBJICHHUEM Hay‘lHOﬁ u HCCHC}Z[OBaTeJ]LCKOfI JCATCIIBHOCTHU B O6J'IaCTI/I MAaTCMAaTHKHU U CMEKHBIX HAYyK.

[IporpamMma no matemaruke Ha 0a30BOM ypOBHE IpeJHA3HAYCHA IS OOYYaIONUXCs CPETHEH IIKOJIbI, HE MCIBITHIBABIINX CEPhE3HBIX 3aTPYJAHECHUN Ha

NPEABIIYILETO YPOBHSA 00yUCHUSI.

—  OOyuaroruecsi, OCYIISCTBISIONINE 00y4ueHne Ha 0a30BOM YPOBHE, IOJDKHBI OCBOUTH OOIIHME MAaTeMaTHYECKHE YMEHHUs, HCOOXOMMMBIC IS JKU3HU B
COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHM ITOJYYarOT BO3MOKHOCTb M3YUYHMTh MpPEIAMET TIy0xke, ¢ TeM YTOObI B JajdbHEWIIEM MPHU HEOOXOIMMOCTH H3Yy4aTh
MaTeMAaTHKY IS TPOPECCHOHAILHOTO MTPUMEHEHUSI.

[lpn wu3yyeHMM MaTeMaTHKW Ha YIAyOJIEHHOM YpOHE WPEIBSIBISIIOTCS TpPeOOBaHUS, COOTBETCTBYIOIIME HAMPABIECHUIO «MaTeMaTHKa I
npoQeCCHOHATLHON JIESITETBHOCTHY; BMECTE C TEM BBITYCKHUK IOJy4aeT BOZMOXKHOCTh M3YUHTh MAaTEeMaTHKY Ha ropasjio 0osiee BEICOKOM YPOBHE, YTO CO3/1acT
(dbyHIAMEHT IS JaTbHEHIIEro Cephe3HOro H3yYeHHS MAaTEMAaTHKH B BY3€.



Yray0JieHHbIH YPOBEHb

«CucreMHO-TeopeTHYeCKHE Pe3yJIbTAThD)

10 kaace

11 kaacc

Paznen

|. BoINyCKHUK HAYYHUTCSA

| . BBINyCKHUK MOJYYHT
BO3MO’KHOCTH HAYYUThHCS

I11. BbIMyCKHUK HAYYHTCSA

V. BeInyCKHUK MOJTYYHT
BO3MOSKHOCTH HAYYHUTHCHA

Ilean ocBoeHus

Jns yecnemnoro

s obecnevenus

Jns yenemsoro

,ZZJZ}Z obecneyenus 603MOANCHOCINU

npeaMera NPOIOJDKEHUS 00PA30BaAHUS | BO3MONCHOCU YCHEULHO2O MPOIOIDKEHHS 00Pa30BaHUS | YCNEUHO20 NPOOOIHCEHUS
0 CHEIHATBHOCTSIM, npoooadICeHUs 00pa306anus | 1O CIICIUATBLHOCTSIM, 006pa306anUst NO CHEYUATLHOCHAM,
CBSI3aHHBIM C MPUKJIATHBIM | 1O CHeYUATbHOCMAM, CBSI3aHHBIM C MTPHUKJIATHBIM CBA3AHHBIM C OCYUWeCmEIeHUeM
UCTIOJIb30BaHUEM CBA3AHHBIM C UCTIOJIb30BaHUEM HAYYHOU U UCCTe008AMENbCKOU
MaTeMaTHK! ocyujecmenernuem HayyHou U | MaTeMaTUKH oesamenbHOCMU 6 obracmu
uccne008amenbCKoll MAMEMAMUKU U CMENCHBIX HAYK
desmenvHocmu 8 obnacmu
MAMeMAMuKU U CMENCHLIX
HayK
Inemenmot CBOBOJIHO ONEPHPOBATE Locmuoicenue pezyriomamos
meopuu MOHATUSMU: KOHEUHOE pazoena ll;
MHOIHCECME U MHOECTBO, JJIEMEHT onepuposamv nousmuem
Mamemamu4ecko | MHOXECTBA, HOJAMHOXKECTBO, | onpedeneHiis, OCHOGHbIMU
Il 102UKU niepeceYCHUE, OOBEIMHEHNE | gUAAMU ONPeOeNeHUl,

U Pa3HOCTb MHOKECTB,
YHUCJIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM IIPSIMO,
OTpE30K, UHTEPBAJI,
[IOJIyUHTEPBAaJ, IIPOMEKYTOK
C BBIKOJIOTOM TOYKOM,
rpagpudeckoe
IIPEICTABICHUE MHOKECTB

OCHOBHBIMU 8UOAMU
meopem,

HOHUMAMb CYMb KOCBEHHO20
00Ka3amenbcmeda,
onepuposams NOHAMUAMU
CUemHOo20 U HeCcYemHo20
MHOJICECMBA;

NPUMEHAMb Memoo




Ha KOOPJIMHATHOU
IJIOCKOCTH;

3a/1aBaTh MHOYKECTBA
MIEPEUYHCIICHUEM U
XapaKTepUCTUUECKUM
CBOMCTBOM;

OIEpUPOBATH NOHITUSIMHU:
YTBEPXKACHHUE, OTPULIAHHE
YTBEPK/I€HUS], ICTUHHBIE U
JIO’KHBIE YTBEPKACHUS,
MpUYMHA, CJIEACTBUE,
YACTHBIN clTydail 00111ero
YTBEPKJICHMUS,
KOHTPIIPUMED;

MIPOBEPSTH NPUHAIIEKHOCTD
3JIEMEHTa MHO>KECTBY;
HaXOJUTb [IEPECEUEHHUE U
00BbeIMHEHNE MHOXKECTB, B
TOM YHCJIE ITPEICTABICHHBIX
rpagu4YecKy Ha YUCIOBOH
IPSAIMOM ¥ Ha KOOPAUHATHOU
IJIOCKOCTH;

IIPOBOAMTH JOKA3aTENIbHbIE
paccyXIeHus s
000CHOBaHHUS UCTUHHOCTU
YTBEPKICHUM.
1068CEOHEBHOU HCUSHU U NPU
U3yyeHuu opyeux
npeomemos:

UCII0JIb30BaTh YHCIIOBBIE
MHO’KECTBa Ha
KOOPJIMHATHOM NIPSIMOM U HA
KOOpPJMHATHOM TIOCKOCTH
JUISL ONUCAHMSI peaIbHbIX

Mamemamuyeckou UHOYKYuu
0J151 NPOBeOeHUs.
paccyscoeHutl u
00KaA3amenbcms u npu
peueHuu 3a0a.
108CEOHEBHOU HCUSHU U NPU
U3yYeHUU Opyeux
npeomemos:

UCNONB308AMb MEOPEMUKO-
MHOICECMBEHHDILL S3bIK U
AZBIK I02UKU 0151 ONUCAHUSA
PEAbHBIX NPOYECCO8 U
ABNIeHULL, NPU peueHuu
3a0ay Opyaux y4eOHvIX
npeomemos




MIPOLIECCOB U ABJICHMIA;
IIPOBOJIUTH JOKA3aTEIIbHbIC
pPacCyKJICHHs B CUTYalUsIX
MTOBCEHEBHOM KU3HHU, IIPU
pELICHUH 3324 U3 APYTUX
IIPEJMETOB

Yucna u
ebIpadceHUA

CB00OIHO onIEepUpOBaThH
MOHSITHSIMH: HaTypaJIbHOE
YHCII0, MHOXKECTBO
HATypaJbHBIX YHCEJ, 1IeJI0e
YHCJIO, MHOYKECTBO LIEIBIX
qHcell, OObLIKHOBEHHAS
IpoOb, AeCATUIHAS IPOOb,
CMEIIaHHOE YHCJIO,
paIrMoHaIbHOE YUCIIO,
MHOECTBO PallUOHATIBHBIX
YHCEeII, UPPALIMOHAIEHOE
YUCJI0, KOPEHb CTENEHU N,
JIEMCTBUTEIIFHOE YUCIIO,
MHOKECTBO
ENCTBUTEIBHBIX YHCETT,
reoMeTpuyecKas
MHTEpIIpeTalns
HATYpaJIbHBIX, EJIBIX,
paloHaIbHbIX,
JIEMCTBUTEIIHLHEIX YHCEIT,
MIOHUMATD U OOBICHATH
Pa3HUILy MEXIY
MMO3UIIMOHHON 1
HETO3UIIMOHHON CHCTEeMaMU
3aITMCH YHCET,

MEePEBOAUTH YHUCIIA U3 OJHOU
CHUCTEMBI 3aIUCH (CUCTEMBI
CUMCIIEHUS) B JIPYTYIO;

Hocmuoicenue pesynbmamos
pazoena ll;

Cc80000HO onepuposambv
YUCTOBBLMU MHOICECTNBAMU
npu pewlenuu 3a0au;
NOHUMAMb NPUHUHBL U
OCHOBHbLE UOeU PACULUPEHUS
YUCTIOBLIX MHONCECE;
61a0ensv OCHOBHbIMU
NOHAMUAMU Meopul
0enumMocmu npu peuleHuu
CMAaHOapmHuIX 3a0ay
umems 6a306vle
NPeOCmasieHust o
MHOIHCECTBE KOMNJIEKCHBIX
yucen,

€80000HO 8bINOIHAMb
MOHCOeCMEeHHble
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jlo2apupmuyecKkux,
CMENEeHHbIX BbIPANCEHULL,
enadems popmynot bunoma
Hvtomona,

NPUMEHAMb NPU peuleHun
3a0au meopemy 0 TUHEUHOM
npeocmasnenuu HOJ/I;
NPUMEHAMb NPU PeuleHUU




JIOKA3bIBaTh U UCIIOJIb30BaTh
MPU3HAKH JCTUMOCTH
CYMMBI U MIPOU3BEICHUS TIPU
BBITIOJTHCHHUH BBEIYUCIICHUN U
pEIICHUH 3a]1a4;

BBITIOJIHATH OKPYTJICHUE
parMoHANIBHBIX U
HPPALMOHATIBHBIX YUCEI C
3aJaHHON TOYHOCTBIO;
CpaBHUBATH
JIEUCTBUTEILHBIC YHCIIa
Pa3HBIMHU CITIOCOOAMH;
YIOPSAIOYMBATH YHCIIA,
3aIMCaHHbIC B BUJIC
OOBIKHOBEHHOM U
JECATUYHOM 1podu, yucia,
3aIIMCaHHbBIC C
HCIOJIb30BaHUEM
apu(MeTHYECKOro
KBaJpaTHOI'O KOpPHs, KOPHEN
CTEIIeHHU OOJIbIIE 2;
Haxoauth HOJI m HOK
pa3HBIMH CTIOCOOAMH 1
HCIIONIb30BATh UX MPH
pelIeHuu 3a1ay;

BBITIOJIHSATH BEIYUCIICHUS H
npeoOpazoBaHus
BBIPAXKEHUM, COJIEPHKAITUX
JICUCTBUTEIIBHEIC YHCIIa, B
TOM YHCJIC KOPHU
HATYpaJIbHBIX CTETICHEIH;
BBITIOJTHSTH CTaH/IaPTHBIC
TOXKJICCTBCHHBIC
npeoOpa3oBaHMs

3a0au Kumaiickyio meopemy
06 ocmamkax,

NpUMEHAMb NPU peuleHuu
3a0au Manyio meopemy
Depma,

YMemb 8bINOHAMb 3ANUCh
yucna 8 no3UYUOHHOU
cucmeme CHUCIEHU,
NpUMEHAMb NPU peuleHuu
3a0ay meopemuKo-yuciosvle
@YHKYUU: YUCTIO U CYMMA
Oenumeneu, QYHKYUio
Diinepa;

NpUMEHAMb NPU peuleHuu
3a0a4 yentvle Opoou;
NPUMEHAMb NPU peueHuu
3a0ay MHO204YEHbL C
oelicmeumenbHblMU U
yenvimu Kosghguyuenmamu;
61adems NOHAMUAMU
npUBOOUMbBLLL U
HenpusooUMblll MHO20UIEeH U
NPUMEHAMb UX NPU peuleHUU
3a0ay;

NpUMEHAMb NPU peuleHuu
3a0au OCcHOBHYIO meopemy
aneeopwi;

NPUMEHAMb NPU peuleHuu
3a0ay npocmetiwiue
@yHKYUU KOMNAEKCHOU
nepemeHHou Kax
2eomempuiecKue
npeobpazosamsl




TPUTOHOMETPHUUECKHUX,
norapupMHUECKUX,
CTETCHHBIX,
UPPaIMOHATILHBIX
BBIPAXKEHUI.

106CE0HeBHOU JCUHU U NPU
u3yyeHuu opyaux
npeomemos:

BBITOJHATh U OOBACHATH
CpaBHEHUE PE3YJIbTATOB
BBIUNCJICHUN IIPU PELICHUH
IIPaKTUYECKHX 3a/1a4, B TOM
qucie NpUOIHKEHHBIX
BBIYMCIICHUM, UCIIONb3Ys
pasHble CIIOCOObI
CpPaBHEHUN;

3alMChIBaTh, CPAaBHUBATD,
OKPYIJIATH YHCIIOBBIE
JTaHHBIE PEaJbHBIX BEJIUYUH
C UCIOJIb30BAaHUEM Pa3HbIX
CHUCTEM U3MEPEHHUS;
COCTaBJIIAITh U OLIEHUBATh
pasHBIMH CIIOCOOaMU
YHCIIOBBIE BBIPAKEHUS NPU
PELIEHNN IPAKTUYECKUX
3a/1a4 M 3a7a4 U3 APYTrux
y4eOHBIX IPEMETOB

Ypasuenun u
HepageHncmea

CB000OIHO OnEpUpPOBAThH
MOHSTUSIMU: YpaBHEHUE,
HEPABEHCTBO,

peliaTh pa3Hble BUAbI
YpaBHEHUH U HEPABEHCTB U
UX CUCTEM, B TOM UYHUCIIE

Hocmuoicenue pesynibmamos
pazoena ll;

€80000HO onpedensims mun
u 8blOUpameb Memoo
pelieHusi NOKA3amenbHbIX U
J102apUPMUUecKux

CB00OIHO ONIEPUPOBATH
IMOHATHUAMU: YPABHCHUC,

HEPaBCHCTBO, PABHOCHUJILHBIC

YpaBHEHUS U HEPABEHCTBA,
YpaBHEHUE, SABIAIOLIEECS
CJIEICTBUEM JIPYTOIO

ﬂocmuafceHue pes3yibmamos

paszoena lll; ceob00H0 pewamo
cucmembl TUHEUHbIX YPAGHEHULL,




HEKOTOpbIC YpaBHEHHUS 3-i1 U
4-ii cTenieHeid, ApoOHO-
palyoHaIbHbIE U
UpPpaLMOHAJIbHBIE;

OBJIAJICTh OCHOBHBIMU
TUTIAMU MOKa3aTeNbHBIX,
norapupMHUECKUX,
UPpaLMOHATIBHBIX,
CTEIIEHHBIX YPABHEHUN U
HEPaBEHCTB U
CTaH/IapTHBIMU METOJaMU
UX pElICHUN U MPUMEHSTh
UX [IPU PELICHNUH 33/]a4;
NPUMEHSTh TeopeMy besy k
pEIIEeHUI0 YpaBHEHUN;
IIPUMEHSATH TeopeMy Buera
JUISL pEIIEHUs] HEKOTOPBIX
YPaBHEHHUI CTETICHU BBILIIE
BTOPOW;

BJIA/IETh METOJAMU PELICHMS
YPaBHEHUM, HEPABEHCTB U
UX CHUCTEM, YMETh BBIOMPATH
METO/]] PELIEHUS U
000CHOBBIBaTh CBOM BHIOOD;
BJIA/IETh Pa3HBIMU METOJIAMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;
peliaTh ypaBHEHUS B LENbIX
YHClax;

n300pakaThb MHOXKECTBA Ha
IJIOCKOCTH, 3a/1aBaeMble
yYpaBHEHUSMH,
HEPaBEHCTBAMU U UX
CUCTEMAaMHU;

¢BOOOIHO HCIIOJIB30BAaTh

VpasHeHull U HepageHcma,
UPPAYUOHATILHBIX YPAGHEHULL
U HepaseHcms,
MPULOHOMEMPUECKUX
VPasHeHUll U HepageHcms, ux
cucmem;

ypaBHEHUS, ypaBHEHUS,
PaBHOCHIIbHBIC HA
MHO’KECTBE, PaBHOCUJIbHbBIE
npeoOpa3oBaHus YpaBHEHUN;
MMOHUMATh CMBICII TEOPEM O
PaBHOCUJIBHBIX U
HEPaBHOCUIIBHBIX
peoOpa3oBaHUAX
YPAaBHEHUU U YMETb UX
JTIOKA3bIBaTh;

UCTIOJIB30BaTh METOT
WMHTEPBAJIOB [Tl PEILICHUS
HEPaBEHCTB, B TOM YHUCJIE
JIpOOHO-palIMOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s
UppanroHaIbHbIC
BBIPAKCHHUS;

BCEOHEBHOU JHCU3HU U NPU
uzyyeHuu opyeux
npeomemos:

COCTaBIISITh U peliaTh
ypaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI TIPH PEUICHUN
3aJa4 JpYTUX y4eOHbIX
MPEIMETOB;




TOXJIECTBEHHbBIE
npeoOpa3oBaHus pu
pellleHnuU ypaBHEHUH U
CUCTEM ypaBHEHUH

108CE0OHEBHOU HCUSHU U NPU
usyuenuu opyaux
npeomemos:

BBITIOJIHSTH OIICHKY
MIPaBIOTIOI00MS
PE3YJIBTATOB, IMOTYIaeMbIX
P PEIICHUN Pa3TuIHBIX
YpaBHEHUH, HEPABEHCTB U
UX CHCTEM MPHU PEIICHUN
3a/1a4 APYrux y4eOHbIX
MIPEAMETOB;

Dyukyuu

Brnaners nonsatusmu:
3aBHCUMOCTh BEJIMYHH,
(GyHKIMS, apryMEHT U
3HaYeHue PyHKINHU, 00JacTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHU’ QYHKLUH, rpaduK
3aBUCUMOCTH, TpaduK
dyHKIHH;

—  BIIQJICTh TIOHSTHEM
CTeneHHas QyHKIUS;
CTPOUTH ee TrpaduK U
YMETh IPUMEHSTh
CBOMCTBA CTEIEHHOU
(GYHKIUY PU PELICHUH
3ajau;

BJIAJICTh MMOHATUSIMHU

Jocmuoicenue pesynbmamos
pasoena I;

anademsv NOHAMUEM
ACUMNMOmMylL U yMems €20
NPUMEHSIMb NPU PEUEHUU
3a0au;

NPUMEHSIMb MEeMOoObl
PewerUst npOCmetuux
ougpepenyuanbHvix
VpasHeHull nepeozo u
8MOPO20 NOPSOKOB

Bnaners nonsTHsAMU: HyIH
(GYHKINH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIIee U HAMEHbIIEe
3Ha4YeHHe PYHKIUHU Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoandeckas QyHKIMS,
MIEPUOJI, YeTHASI U HeUEeTHAS
(GyHKINU; yMETh IPUMEHSATh
9TH MTOHATHS TIPU PEIICHUN
3a1ay;

BJIAJIETh MOHATHEM OOpaTHas
(GYHKIWS; TPUMEHSTH 3TO

Hocmuoicenue pesynvmamos
pasoena I1I;

611a0emsv NOHAMUEM ACUMAIMOMbL U
yMemb e20 NpUMeHsams npu
peuleHuu 3a0ay;

NPUMEHSAMb MemoObl peuleHus
npocmetiuux OughpepeHyuanbHvIx
VPABHEHUIl Nep8o2o U 6MopPo2o
Nnops0Ko8




nokaszaresnabHas QyHKIHS,
HKCIIOHEHTA; CTPOUTH UX
rpaduKu U yMETh
IIPUMEHATH CBOKWCTBA
HoKa3areiabHOH QyHKIMH
IIPY PELICHUH 33/]a4;
BJIAJICTh [TOHATHEM
JorapupmMuyecKas
(GyHKLUS; CTPOUTS ee
rpaduK U yMETb IPUMEHSTh
CBOWCTBA JIOTapU(HPMUIECKOIH
(YHKLUY PU peIIeHUH
3a/1ay;

BJIaJICTh MOHATUAMU
TPUTOHOMETPHUUYECKHUE
(YHKIIMH; CTPOUTD UX
rpaduku 1 yMeThb
IIPUMEHSATH CBOKWCTBA
TPUTOHOMETPHUUECKHUX
(GYHKIMHI pu petieHnu
3az1ay;

BJIQ/IETh MOHATHSIMU
YHUCIIOBas
II0CJIEI0BATENBHOCTD,
apudMeTHyecKas u
reoMeTpHUYecKas
IIpOrpeccusi;

IPUMEHSTH [IPU PELICHUN
3a/1a4 CBOMCTBA U MPU3HAKU
apudMeTUIeCKOn 1
reOMETPUYECKON
IIPOTPECCHIL.

HOHATHE MIPU PELICHUN
3az1ay;

IPUMEHSTh IPU PELIEHUU
3a/1a4 CBOMCTBA (DYHKITHIA:
YEeTHOCTD, IEPHUOUYHOCTD,
OrPaHUYEHHOCTH;
MPUMEHSTH MIPH PEILICHUN
3a1a4 npeoOpa3oBaHUs
rpauKkoB QPyHKITUI;
BCEOHEBHOLL HCUSHU U NPU
usyyeHuu opyaux y4eoHvlx
npeomemos:

OIIpeNeNIATh 10 rpaduKam u
UCIIOJIb30BaTh JUISl PELLICHUS
IIPUKJIAHBIX 3a]1a4 CBOMCTBA
peabHbBIX MIPOLIECCOB U
3aBHCUMOCTEH (HanOobIme
Y HaUMEHbILNE 3HAYCHMS,
MPOMEKYTKH BO3pPACTaHUS U
yObIBaHUs HYHKLINH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
ACHMITTOTHI, TOYKH
neperu6a, nepuos 1 T.11.);
MHTEPIPETUPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHON
MPAKTUYECKON CUTYalLlUu;.
OTpeAeATh Mo rpaduxkam
MpoCTeNIIne
XapaKTEePUCTUKU
MEPUOTNIECKUX TPOIIECCOB B
OMO0JIOTHH, SKOHOMUKE,
MY3BIKEe, PAJHOCBSI3HU H JIp.

(aMIuMTY 1A, IEPUOJ U T.11.)




Dnemenmot
mamemamuyeckK
020 anaau3a

Bnaners moustueMm
OCCKOHEYHO yOBIBarOIIIAs

TCOMCTPHUYICCKAs IMPOTrpCCCUd

U YMETh MPUMEHSTH €ro pH
pelIeHuN 3a/1ay;
MPUMEHSTD JUISl peIISHUS
3a/1a4 TEOPHUIO TPEJICTIOB;
BJIAJETh MOHATHAMU
OECKOHEUHO OOJIBIINE U
OECKOHEYHO MAaJIble
YUCJIOBEIE
MOCJIENOBATEIBHOCTH U
YMEThb CPaBHUBATh
OeCKOHEYHO OOJIBIIINE U
OECKOHEYHO MAaJIbIe
[IOCJIENOBATEIbHOCTH;
BJIAJICTh MOHSATUSIMHU:
MPOU3BOIHAS (QYHKIINH B
TOYKE, TPOU3BOTHAS
byHKIIMH;

BBIUUCIISITH POU3BOIHBIE
3NIEMEHTAPHBIX PYHKIHHA U
MX KOMOHMHAIIUH;
uccleoBaTh GyHKINUU Ha
MOHOTOHHOCTD H
IKCTPEMYMBI,

CTPOUTH TpapuKU U
MIPUMECHSTH K PEIICHHUIO
3a7a4, B TOM YHCIIE C
rapamMeTpoM;

BJIAJETh HOHATHEM
KacarenbHas K TpaduKy

(GYHKIIUU U YMETh
MIPUMEHSITH €r0 IIPU

Hocmuoicenue pesynbmamos
paszoena Il;

€80000HO 611a0emb CMAHOAPMHBIM
annapamom Mamemamuieckoeo
aHanu3a OJisl BbIYUCTIEHUS
NPOU3BOOHBIX PYHKYUU OOHOU
nepemeHHouU,

C80000HO NpUMeEHAMb annapam
MamemamuyecKo2o aHaiu3a ons
uccne0o8anus YyHKyutl u
nocmpoenus 2paghuxos, 8 mom
yucie ucciedo8anus Ha
BbINYKIOCb,

onepuposams NOHAMuemM
nepe8ooopasHoll yHKyuu OJis
peuwtenus 3a0auy;

081a0emb OCHOBHLIMU C8EOCHUAMU
00 unmezpane Hotomona—Jleiibnuya
U e20 npocmeriuux NPUMeHeHUsx,
onepuposams 6 CmMaHOAPMHHIX
CUMYAYUsAX NPOU3800HBIMU BbICUIUX
NopsAoKO8;

yMemb npuUMeHsams NPU peuleHuu
3a0au c80UCMBA HENPEPbIBHLIX
dyHryu;

YMemb 8bINOHAMb NPUOTUNCEHHbLE
BbIYUCTIEHUSL (MEMOObL PeUleHUs]
VPa8HeHUl, GbIYUCTEHUSL
onpeoeieHH020 UHme2paia);
YyMemb NPUMEHAMb NPULONCEHUE
NPOU3BOOHOU U ONPEOeeHHO20
uHme2pana K peuweHuo 3a0ay
ecmecmeo3HaHUsl,

611a0emv NOHAMUSIMU 8MOPAsL




PEIICHUH 33]1aY;
BJIAJACTh ITOHATUSIMHA
nepBooOpaszHas QyHKIHS,
oIpeielICHHbIA HHTETPaJT;
IIPUMEHATH TEOPEMY
Hrrorona—JleitOuumna u ee
CIICJICTBUS JIJISL PEIICHUS
3a7ad4.

108CE0HEBHOU HCUSHU U NPU
usyyeHuu opyaux y4eoHvlx
npeomemos:
pelaTh IPUKIATHBIC 3aa91
13 OMOJIOTHH, (PU3HKH,
XUMHH, SKOHOMHKH U JPYTUX
IIPEIMETOB, CBSI3aHHbBIC C
HCCJICIOBAHHEM
XapaKTePUCTHK MPOIECCOB;
WHTEPIPETHPOBATH
TTOJIYYCHHBIC PE3YIIbTATHI

NPOU3BOOHAS, BLINYKIOCMb PAPUKa
@dyHKYUU U yMemb ucciedo8amy
@DYHKYUIO HA 8LINYKIOCTD

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl02uKa u
KOMOUHAmMopuK
a

OnepupoBaTb OCHOBHBIMHU
OTHCATETLHBIMU
XapaKTepUCTHUKaMU
YHCIOBOr0 HAabopa,
MOHSATHEM TeHepaIbHas
COBOKYITHOCTb U BBIOOPKOH
u3 Hee,

OIIepUPOBATH MOHATHIMU:
4acToTa M BEPOSATHOCTh
COOBITHS, CyMMa U
IPOM3BEICHUE
BEPOSTHOCTEH, BBIYUCIIATD
BEPOSITHOCTH COOBITHI Ha
OCHOBe I10JICUETa Yhclia

Jocmuoicenue pesynomamos
paszoena ll;




HCXOJIOB;

BIIaJICTh OCHOBHBIMHU
HNOHATUSAMH KOMOWHATOPHUKH
Y YMETb UX IPUMEHSTH IIPU
pELICHUH 3a/1a4;

UMETb IPEJCTaBICHNUE 00
OCHOBax TEOPUHU
BEPOSITHOCTEM;

UMETb NPEICTABICHUE O
JUCKPETHBIX U
HENPEPBIBHBIX CIyYailHBIX
BEJIMYMHAX U
pacrpeneieHusx, o
HE3aBHCUMOCTH CIIy4ailHbIX
BEJIMYUH;

UMETb NPEICTABICHUE O
MaTEMaTHYECKOM OKUAAHUU
Y JUCHEPCHUU CITy4YalHBIX
BEJIMYUH;

HUMETH MPECTABICHUE O
COBMECTHBIX
pacpeneneHusx
CIIyYaHBIX BEJIUYHH;

1068CEOHEBHOU HCUSHU U NPU
usyyeHuu opyaux
npeomemos:
BBIUUCIIATH WM OLICHUBATH
BEPOSATHOCTH COOBITHI B
peanbHOU KU3HU,
BBIOUpATh METOBI
TIOIXOJTSTIIETO
MPEJICTABICHUS U
00pabOTKH JaHHBIX




Texcmosbie Pemartsb pa3nbie 3a1auu Jlocmuoicenue pezyriemamos | Pemartb pazHble 3a1a4u Locmuoicenue pe3yromamog
3a0auu MOBBILIICHHON TPYIHOCTH; pasoena | HOBBILICHHON TPYIHOCTH; pazoena |l

aHAM3UPOBATh YCIOBHE CTPOUTH MOJICIb PEIICHUS

3aJa4u, BHIOMPATh 3aJa4u, MPOBOAUTH

ONTUMAJILHBIA METO]T J0Ka3aTeJbHbIE

pelIeHHs 3aa4H, paccyXIeHHS MIPH PELICHUN

paccMarpuBasi pa3JinyHbie 3a/1a4u;

METO/bI; pemaTh 3a/1a4u, Tpedyromme

MIEPEBOJUTH MPU PELICHUH nepebopa BapuaHTOB,

3a1a4u WH()OPMALIHIO U3 IIPOBEPKHU yCIIOBHIA, BEIOOpA

OJTHOM (hOPMBI 3aITHCH B ONITUMAJILHOTO PE3YNIbTaTa,

JIPYTYIO, UCTIONB3YS MpU aHAJIM3UPOBATH U

HEOOXOIMMOCTH CXEMBI, UHTEPIPETUPOBATD

TabnuIbl, rpaduk, MOJIYYCHHBIC PEIICHUS B

JarpaMMBl. KOHTEKCTE YCJIOBUS 3a]]auH,

BbIOMpATh pelIeHUs, He
1068CEOHEBHOU HCUSHU U NPU IPOTUBOpEYAILILE

usyyeHuu opyaux KOHTEKCTY;

npeomemos:

pelarh MpakTHYECKUe

3aJauu ¥ 3a/1a4d U3 APYrux

PEMETOB
TI'eomempusn Brnanets reomerpuueckumu | Mmems npedcmasnenue 06 BJIAIETh NIOHATUAMMU TETA Llocmuorcenue pezyromamos

HOHATUSAMMU IIPU PELLICHUN
3a]a4 U IPOBEICHUH
MaTeMaTHYECKUX
pacCyXIEHUI;
CaMOCTOSITENIEHO
dbopMynupoBath
oInpeaeIeHus
reOMEeTpPUUYECKUX PUryp,
BBIJIBUTATh TUIIOTE3bI O

AKCUOMAMuUu4YeCKom MemO()e;

61a0emsb NOHAMUEM
2eomempuiecKkue mecma
MoyeK 8 NPOCMPAaHcmee u
yMemyb NpUMEeHAMb UX 05
peuwtenus 3a0ay;

yMemyb npuUMeHsamy OJisl
peuterus 3a0ay c8oUcmada
NJIOCKUX U OBYZPAHHBIX

BpaleHus (LIMIUHP, KOHYC,
uiap u cdepa), UX ceueHus u
yYMETh MPUMEHSTh UX IPU
peIIeHIH 3a/1aY;

BJIJIETh MOHATUAMHU
KacCaTCJIbHBIC IPSAMBIC U
TUIOCKOCTH M YMETh
NIPUMEHSATH U3 IIPU PELICHUN
3a1ay;

pasoena |




HOBBIX CBOMCTBAX U
MpU3HAKaX T€OMETPUICCKIX
¢buryp u 000CHOBBIBAThH UIIH
OMpOBEpraTh ux, 0000IIaATH
WM KOHKPETU3UPOBAThH
pe3yJbTaThl HA HOBBIX
KJaccax (uryp, IpoBOJIUTh
B HECJIOXKHBIX CITydasx
Kkiaccudukanuio Guryp mo
Pa3TUYHBIM OCHOBAHUSIM;
HCCJIEIOBATh YEPTEXKH,
BKJIIOYasi KOMOMHALIUN
¢buryp, U3BJIEKaTh,
HUHTEPIPETUPOBATH U
npeoOpa3oBHIBATH
uHpopmaruto,
NPE/CTaBICHHYIO Ha
YepTeKax;

pemaTh 3a/1a4n
reOMETPUIECKOTO
CoJlep>KaHusl, B TOM YHCIIe B
CUTYAITUSX, KOT/Ia aJlTOPUTM
pelleHus He CIeAyeT sIBHO
U3 YCIIOBUS, BBITIOJTHATH
HEOOXOUMBIE AJIs PEeIICHUS
3aJ1a4u JIOTIOJTHUTEIIbHBIC
MOCTPOCHUS, UCCIIEIOBATh
BO3MOXKHOCTH IIPUMEHCHHS
TeopeM U GopMyIT s
pelIeHHS 3a1a4;

yMeTh (pOpMYIHPOBATH U
JIOKa3bIBaTh
TeOMETPHUYECKUE
YTBEPKIACHHUS;

Venoe, meopemvl KOCUHYCO8
U CUHYCOo8 05l
MpexepanHozo yeid,
8nademsv NOHAMUEM
nepneHoOUKyIApHoe ceveHue
npuU3MbL U yMens
npUMeHsmb e20 npu
peuweHuu 3a0a4;

81ademsv NOHAMUAMU
yeHmpanibHoe u
napanneipbHoe
npoeKmuposanue u
NPUMEHSIMb UX NPU
nocmpoenuy cedeHull
MHO202PAHHUKO8 MEMOOOM
npoexkyuil;

umems npedcmasienue o
Paszeepmie MHO202PAHHUKA
u Kpamyaiiuiem nymu Ha
nOBEPXHOCMU
MHO202PAHHUKA,

uMemsb npedcmasienue o
KOHUYECKUX CeHeHUsIX,
umems npedcmasienue o
Kacarowuxcs cgepax u
KOMOUHAYyUU mei 8paujeHus
U ymemv npuMeHsams ux npu
peuterHuu 3a0ay;
NpUMEHSIMb NPU PeueHUU
3a0a4 opmyny paccmosHusl
0Om Mo4KU 00 NIOCKOCU,
81ademsv pasHvLMU
cnocobamu 3a0aHus NPmoll
VDABHEHUAMU U YMEMmb

UMETh MPECTABICHUS O
BIIMCAHHBIX M OIUCAHHBIX
cdepax u yMeTh IPUMEHSTh
UX [IPHU pElICHUH 3a]1aY;
BJIQJICTh MOHATUSAMHU 00bEM,
00BEMbI MHOTOTPAaHHUKOB,
TeJ BpaIIeHUs U IPUMEHSITh
UX MPU PELICHNH 33/1a4;
UMETH MPEICTABICHUE O
pa3BepTKe IIIUHIPA U
KOHYCa, TUTOIIAIH
MOBEPXHOCTH IIMIIMHJPA U
KOHYCa, yMETh IPUMEHSTh
UX [P pElICHUH 3a]1aY;
UMETb NPEJCTABICHUE O
wiomaau chepsl ¥ yMeTh
OPUMEHSTDH €ro MpH
peIlIeHIH 3a/1a4;

YMETh pelaTh 3a/1a4M Ha
KOMOUWHAINU
MHOTOTPaHHHUKOB U TEJ
BpALICHHUS;

UMETH MPEJICTABICHHE O
0JJ00MH B IPOCTPAHCTBE U
YMETh peliaTh 3a/1a4M Ha
OTHOIIEHHE 00BEMOB U
TUIOIIAaIel MoBepXHOCTEH
Mo100HbBIX (uryp.




BJIAJICTh MIOHATUSIMH
CTEpPEOMETpPUH: NIPHU3MA,
napajiesenumnen,
nUpaMuza, TETPadIp;
UMETb MPECTAaBICHUS 00
AKCHOMAaX CTEPEOMETPHU H
CIIC/ICTBHSIX M3 HUX M YMETh
HNPUMEHSTh UX TIPU PEIICHUU
3aj1ad;

YMETh CTPOUTH CCUCHHSI
MHOTOTPaHHHUKOB C
UCIIOJIb30BaHUEM
pa3JIMYHBIX METO/IOB, B TOM
YHCIIe U METO/IA CIIEIOB;
UMETh MPECTABICHHE O
CKPEIIMBAIOIIUXCS TPSMBIX
B IIPOCTPAHCTBE U YMETh
HAXOJIUTh YTOJ U
PacCTOsIHUE MEXy HIMU;
HNPUMEHSTH TEOPEMBI O
HapauIeIbHOCTH MPSIMBIX U
IUTOCKOCTEH B IPOCTPAHCTBE
NP PEIICHHUH 3a]1a4;

YMETh IPUMEHSATH
napaJuieIbHOe
POCKTUPOBAHUE IS
u3o00paxkeHus Guryp;
YMETh IPUMEHSTH
NEePICHAUKYIISPHOCTH
IPSIMOM M TUIOCKOCTH ITPH
peLIeHUN 3a1ay;

BJIAJICTh TIOHITUSMH
OpTOTOHAIBHOE
POEKTUPOBAHUE,

NPUMEHIMb NPU PeuleHUU
3a0au;

NPUMEHIMb NPU PeuleHUU
3a0ay4 U 00KA3AMENbCMEe
meopem 8eKMOPHbIUL Memoo
U Memoo KoopouHam;
umemsv npedcmasierue 00
akcuomax obvema,
NPUMEHIMb opmyibl
00beM08 NPIMOY20/IbHO20
napanneienuneod, npu3mMbl u
nupamuowvl, mempa’opa npu
peutenuu 3a0ay;
npuMeHsms meopemul 00
OMHOWEHUSX 00BbEMO8 NPU
pewenuu 3a0ay;
NpUMEeHAMb UHmMe2pa O
8bIUUCTEeHUS 00EMOE U
nosepxHocmeti mei
8paleHUsl, BbIYUCTEHUS
niowaou cghepuieckozo
nosica u 06vemMa waposozo
Cnos;

umemv npedcmasieHue o
OBUINCEHUSAX 8
npocmpancmee:
napanieibHoM nepeHoce,
CUMMempUU OMHOCUMETbHO
NIIOCKOCMU, YeHMPATbHOU
cuMMempuu, nogopome
OMHOCUMENLHO NPAMO,
BUHMOBOU CUMMEMPUL,
VyMemb NPUMEHIMb UX npu
peuteruu 3a0ay;




HaKJIOHHbIE U UX IPOEKIHH,
YMETb IPUMEHSATH TEOPEMY
0 TpeX MepHeHAUKYIsIpax
IIPY pELICHUH 33/]a4;
BJIAJICTh NOHATUAMHU
paccTosiHuEe MEXIy
¢urypamu B mpoCTpaHCTBE,
o0Imui epHeH IUKYJISp
JBYX CKpEIIHUBAIOIINXCS
OPSMBIX U YMETh IPUMEHSITh
UX [IPU PELICHNUH 33/]1a4;
BJIAJICTh MOHATUEM YTOJI
MEXAy NpsMOH 1
IUIOCKOCTBIO U YMETh
HOPUMEHSTH €ro NpU
peLIeHNH 3a/1a4;

BJIAJICTh MOHATUAMU
JBYTPaHHbIN yroJ, yroi
MEXy TIIOCKOCTSMH,
NEPIEHIUKYIIIPHBIE
IJIOCKOCTH U YMETH
IPUMEHATH UX NPU PELICHUH
3a/1ay;

BJIA/IETh NOHATHIMHU
IpU3Ma, MapajiesenuIe] 1
IIPUMEHSATH CBOKWCTBA
napajuieJenune1a npu
pEeIlIeHnH 3a/]a4;

BJIa/IETh IOHITHEM
IPSIMOYTOJIBHBIN
napajuieNienunesa u
IPUMEHSTH €r0 IIPU
pEeIlIeHnH 3aa4;

BJIA/IETh NOHITHIIMU

umems npedcmasienue o
RIOWAOU OPMO2OHANbHOU
npoexyuu;

umems npedcmasienue o
MpexepanHoM u
MHO202PAHHOM Yeiie U
NPUMEHSIMb C8OUCIEA
NJIOCKUX Y208
MHO202PAHHO20 Yend npu
peuweHuu 3a0ay;

umems npeocmasiieHus o
npeobpazosanuu n0O0OUS,
2oMomemuu u ymemay
NPUMEHSIMb UX NPU PelueHUU
3a0ay;

yMemb peuams 3a0ayu Ha
NIOCKOCMU MEeMOoOamu
cmepeomempuL;

yMemb NPUMEHsIMb
Gopmynvt 00beMo8 npu
peweHuu 3a0a4




nMpamMuaa, BUAbl IUpaMuL,
AJIEMEHTBI [TPAaBUIILHON
NUpaMubl U YMETh
MPUMEHSATH UX TIPU PEIICHUN
3az1ay;

UMETH MPECTABICHUE O
Teopeme Jiiepa,
MIPaBUJIbHBIX
MHOT'OTpaHHHKAX;

BJIQJETh OHATHEM IUIOLIAIH
MOBEPXHOCTEH
MHOTOTPaHHUKOB U YMETh
MPUMEHSATH €r0 MpHU
peLIeHNH 3a/1a4;
108CEOHEBHOU HCUZHU U NPU
usyyeHuu opyaux
npeomemos:

COCTaBJISITh C
WCIIOJIb30BAaHNEM CBOWCTB
TEOMETPUUECKUX PUTYp
MaTeMaTU4eCKHUe MOJIEIH
JUISL pelleHus 3a/1a4
MPAKTUYECKOI0 XapakTepa u
3a/1a4 U3 CMEKHBIX
JTUCIUIUINH, UCCIIEA0BATh
MOJIy4YE€HHBIE MOJIETH U
UHTEPIPETUPOBATH
pe3yabTaT

Bexkmopot u
Koopounamul 6
npocmpancmee

Bragets moHATHSIMHT
BEKTOPHI 1 KX KOOPJIUHATHI;
YMETH BBINOJIHATH Ollepaluu
HaJ| BEKTOpaMu;
HCITOJTh30BaTh CKAIIIPHOE

IMPOU3BCACHUC BCKTOPOB

Hocmuoicenue pesynomamos
paszoena ll;

MIPUMEHSATHh BEKTOPHI U METO/T
KOOPJWHAT B MPOCTPAHCTBE
MIpHU PElIeHUH 3a7a4

Hocmuoicenue pesynbmamos
paszoena lll;

Haxooums o6vem napaieienuneoa
u mempasopa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX BEPULUH,
3a0a8amv NpsAMYIo 8




NP PEIICHNUN 3a/1a4;
NPUMCHSTh YPaBHCHUE
TUIOCKOCTH, (hopmyy
PACCTOSIHUS MEXKILY
TOYKaMH, YpaBHEHHE Cephbl
NP PEIICHNUN 3a/1a4;

npocmpancmee;

HAXo00ums paccmosiuue om mouxu
00 NJIOCKOCMIU 8 cucmeme
KOOpOuHam;

HAX00Uums paccmosuue mMexicoy
CKPeWUBAIOUUMUCS NPAMBIMU,
3A0AHHBIMU 8 CUCmeMe KOOPOUHAM

Hcmopus Hwmetp npencrabienue o Locmuoicenue pesynomamos
mMamemamuxu BKJIaJIC BEIJAIOIIUXCS paszoena ll
MAaTeMaTUKOB B pa3BUTHE
HAYKH;
MMOHUMATh POJIb MATEMATUKU
B pa3BUTHHU Poccun
Memoowt Hcnonw30BaTh OCHOBHEIE Jlocmudicenue pesyrbmamog | IPUMEHATH IPOCTENUILINE Locmuorcenue pezyromamos
MamemamurKu METO/BI TOKA3aTeIHLCTBA, paszoena ll; paszoenal I,

IIPOBOJIUTH JJOKA3aTEIbCTBO
Y BBIIIOJIHATD
OIIPOBEPIKEHUE;

IIPUMEHATH OCHOBHBIC
METO/BI PEILIECHUS
MaTEMAaTUYCCKUX 3aa4,

Ha OCHOBE MAaTeMaTU4YECKUX
3aKOHOMEPHOCTEN B
IIPUPOJIE XAPAKTEPU30BATh
KpacoTy U COBEPILIECHCTBO
OKPY’KAOIEro MUpa u
IIPOU3BEICHUN UCKYCCTBA,

npUMeHsAmb
Mamemamuyeckue 3HAHUsL K
UCC1e008anuUIo
OKpYJHcaoue2o Mmupa
(moodenuposanue
@usuyecKux npoyeccos,
3a0a4u IKOHOMUKU)

MIPOTpaMMHBIE CPE/ICTBA U
3JIEKTPOHHO-
KOMMYHUKAI[UOHHbIE
CHUCTEMBI IPU PEIICHUHN
MaTeMaTHYeCKUX 3aj1a4;
MOJIb30BaTHCS MPUKJIATHBIMU
nporpaMmMamMu 1
IIPOrpaMMaMy CUMBOJIBHBIX
BBIYUCIIEHUN JUIS
HCCIIEJOBaHUS
MaTEMAaTUYECKUX OOBEKTOB

NPUMEHAMb MameMamuieckKue
SHAHUSL K UCCTIE008AHUIO
OKpYJHCcaoue2o mupa
(Modenuposanue Gusuyeckux
npoyeccos, 3a0aiu IKOHOMUKU)




2.Conep:xanme yueOHoro npeamera «MaremaTuka» Ha yrjy0JieHHOM YPOBHe /IUIsl IPUMeHeHHs1 B mpogeccun (6 4acoB B
HeIeJII0). Yriy6/eHHblii ypoBeHb. AJire6pa M Ha4Yaja MaTeMaTHYECKOr0 aHAJIN3A.

10 kiaace

\ 11 kaace

Iloemopenue. Penienue 3a1a4 ¢ UCIOJIb30BAHUEM CBOMCTB YHCEI U
CHUCTEM CYMCIICHMS, IEITUMOCTH, 10JIEN U YacTel, IPOLIEHTOB, MOAYJIECH
yucen. Pemienne 3aaa4 ¢ UCIONb30BaHUEM CBOWMCTB CTEIICHEN M KOPHEH,
MHOTOWJICHOB, IPEe00Pa30BaHII MHOTOUYIEHOB U APOOHO-PALMOHATBHBIX
BbIpaKEeHMI. Pelienne 3aa4 ¢ uCnoib30BaHUEM IPAlyCHOM MepBHI yria.
Monayns uncia v ero cBoicTBa. Pemenue 3aga4 Ha IBUKEHHUE U
COBMECTHYIO PabOTy, CMECH U CILIABHI C IOMOIIBIO TUHEHHBIX,
KBaPAaTHBIX U IPOOHO-PAlIMOHATILHBIX YPaBHEHUH U UX cucTeM. Pemenue
3a/1a4y C MOMOUIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
NEPEMEHHOI, ¢ TPUMEHEHNEM U300paKEHHsI YUCIIOBBIX IPOMEKYTKOB.
[IpumeHeHue pu pelIeHu  3a7a4 CBOMCTB apupMETHIECKON U
FE€OMETPUUYECKOI MPOTrpeccuu, CyMMHUPOBaHHs OECKOHEUHOM CXOASILENHCs
F€OMETPUUYECKON MPOTPECCUM.

MHokecTBa (YUCIOBbIE, TEOMETPUUECKUX PUTYp). XapaKTePUCTUUECKOE
CBOMCTBO, 2JIEMEHT MHOXECTBA, ITyCTOe, KOHEYHOE, 0ECKOHEUHOE
MHOkecTBO. CriocoObI 3a1anus MHOXKecTB [TonMHOkecTBO. OTHOIICHUS
MIPUHAJIC)KHOCTH, BKIIFOUEHUS, paBeHCTBa. Onepanun HaJl MHOKECTBaMHU.

Pemenue 3a1a4 ¢ UCMoIb30BaHUEM YHCIOBBIX QYHKIUI U UX TPaQHUKOB.
Hcnonp3oBanne CBOKNCTB U TpaKOB JTMHEWHBIX U KBAPATHIHBIX

¢GbyHKUIMH, 0OpaTHOH MPOMOPIIMOHAILHOCTH U (GYHKIIMK Y = \/; :
I'paduueckoe pemienne ypaBHeHUI U HEPaBEeHCTB. Vcnonbp3oBanue
olepaiuil HaJl MHOKECTBAaMH U BbICKa3blBaHUsAMU. Mcnionbp3oBanue
HEPaBEHCTB U CUCTEM HEPABEHCTB C OJAHOW IIEPEMEHHOM, YHCIOBBIX
IPOMEXKYTKOB, UX O0OBEIMHEHUI U IepeceUeHHH.

Kpyru Diinepa. Koneunblie u 0ecKOHEUHbIE, CUETHBIE U HECUETHBIE
MHOECTBA.

VcTuHHBIE U T0XKHBIE BBICKA3bIBAHUS, ONIEPAIIMH HAJl BHICKA3bIBAHUSIMH.
Aneebpa svickazvisanuil. CBSI3b BBICKA3bIBAHUHN ¢ MHOKECTBAMMU.
KBaHTOpHI CyI1eCTBOBaHUS U BCEOOITHOCTH.

3akoHbI TOTUKHA. OCcHOBHbLE 02uyecKue npasuia. Pemenne

JIOTMYECKUX 3ajay C UCIOJIb30BaHUEM KPYroB Dilniepa, ocHogHbix
JI02UYeCKUx npagul.

Ymo3zaximouenus. OO0CHOBaHMS U 10KA3aTENIbCTBO B MAaTEMaTHKE.
Teopemsbl. Buibl MaTeMaTHYeCKUX YTBEPKACHUH. Buobl dokazamenbcms.
Mamemamuueckasn unoykyus. Ymeepoicoenus: oopamnoe 0aHHOMY,
NPOMUBONON0AHCHOE, 0OPAMHOE NPOMUBONON0AHCHOMY OanHomy. IIpu3HaK
U CBOICTBO, HEOOXOMMBIE U IOCTATOYHBIE YCIOBHSL.

Ocnosnasn meopema apugpmemuru. Ocmamku u cpagrenus. Aneopumm
Esexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma.
q-uunvle cucmemul cuucienus. Pynxkyusa Junepa, Yucio u cymma
oenumenel HAMypaibHO20 YUCA.




Panuannast Mmepa yria, TpUrOHOMETPUYECKasi OKPY>KHOCTbD.
Tpuronomerpuyeckue GyHKINU YUCEN U YTI0B. POPMYIIbI TPUBEICHHS,
CJIOKEHHSI TPUTOHOMETPHUECKUX (YHKIH, (GOpMYIbI IBOHHOTO U
MOJIOBUHHOTO aprymenTa. [IpeoGpazoBaHue CyMMBbI, Pa3HOCTH B
MIPOU3BE/IEHNE TPUTOHOMETPUYECKUX (DYHKIIUH, 1 HA000POT.

Tpuronomerpuyeckue GyHKLIUU YUCIOBOrO apryMeHTa Y =COSX,
y=sinx, y=tgXx, y=ctgx. CoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (QYHKINH.

Tpuronomerpudeckue ypaBHeHus. OTHOPOJHbIE TPUTOHOMETPHUECKHUE
ypaBHeHuUs. Perienne npocTeiimyux TpUroHOMETPUUYECKUX HEPABEHCTB.
[Tpocreiinme cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUI.

CreneHb ¢ NeHCTBUTEIBHEIM II0KA3aTelIeM, CBOMCTBA CTECIICHH.
[Tpocreiinye nokas3arenbHble ypaBHEHHs U HepaBeHCTBa. [lokazaTenbHas
¢yHKIMA U ee cBoiicTBa U rpaduk. Uucino € u pyHkuus y =e*.
Jlorapudm, cBoiictBa sorapudma. JlecATHIHBII 1 HATYpaIbHBIH
norapudm. I[IpeodpasoBanue norapupMu4ecKux BbIPAKEHUH.
Jlorapudmuueckre ypaBHEeHUs U HeEpaBeHCTBA. Jlorapupmuueckas
(byHKLUS U ee CBONCTBA U IpaduK.

CrenenHas QyHKIUS U €€ CBOICTBa U rpaduk.

Hynu GyHKIMHM, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTb.
HauGonbiiee n HanMmeHbiee 3HaueHue GyHKuu. [lepuonndaeckue
(GYHKIMY 1 HAUMEHBINIA niepruo . YeTHbIe U HeYEeTHBIC ()YHKIIHU.

Dyukyuu «OpodHas uacme yucnay Yy = {X} U «yenas yacmo YUciay

y=[x].
OOparHble TpuroHoMeTpudeckne (pyHKINH, UX TJIaBHBIC 3HAUCHHUS,
CBOWCTBA U TpaduKu.

HppaumoHanbHbIe ypaBHEHHUS.

[lepBuUuHBIE NpeCTABICHUS O MHOKECTBE KOMILJIEKCHBIX YHCE].
eticmsus ¢ komnaekcuvimu yuciamu. KomniexcHo conpsasicennvle
yucna. Mooyns u apeymenm yucna. Tpueonomempuyeckas gopma
KoMniaekcHoz2o uucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTAX.
MeTton nHTEepBaoOB ISl pelieHus HepaBeHcTB. [IpeoOpasoBanus
rpaguKoB PyHKIUMN: CIBUT, YMHOKEHUE HA YHUCIIO, OTPAKCHUE
OTHOCHUTEIIbHO KOOPAWHATHBIX ocell. ['paduueckue MeTo Il perieHus
YPaBHEHUI U HEPABEHCTB. Pelenne ypaBHEHUI U HEPABEHCTB,
CoJIepKalIiX MEPEMEHHYIO 101 3HAKOM MOJYJIS.

CucreMbl MOKa3aTeIbHBIX, JOTapUPMUUECKUX U UPPALIMOHAIBHBIX
ypaBHeHHMH. CUCTEMBI ITOKa3aTeIbHBIX, JOTAPUPMUUECKUX U
MPpalOHATIbHBIX HEPABEHCTB.

B3aumno obpathbie pyHkun. ['paduxu B3auMHO 00paTHBIX (PYHKIIMA.
YpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasHenuii cmenenu eviuie 2
cneyuanbHulx u0os. Teopema Buema, meopema Be3y. [Ipusooumvie u
Henpusooumvle MHo2ouneHbl. OCHO8HAsL meopema aneeopuol.
Cummempuyeckue muo2ounenvl. Llenouucienuvie u yenro3HayHvle
MHO2OUJIEHDL.

Jluopanmosvel ypasnenus. Llennvie opoou. Teopema @epma o cymme
K8aopamos.

Cymmbl u paosl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.
Teopembl 0 npubaudiCcenUuy OeticmeumenbHuLX Yucea payuoHalIbHbIMU.
Mnoowcecmsa na koopounamuou nrockocmu. Hepasencmeo Kowu—




[Tonstue npenena pyHkuuu B Touke. [lonamue npedena hynkyuu 6
becxkoneynocmu. Acumnmomut epagura ynxyuu. Cpagnenue OeCKOHeuHO
manvix u beckoneuno oonvuiux. HempeprsiBHOCT GyHKIMU. Coticmaa
HenpepuvleHbix pyukyul. Teopema Betiepwmpacca.
Huddepennmpyemocts dynkuuu. [IponsBoaHas GyHKIHHM B TOUKE.
KacarenpHas k rpaduky pynkmun. ['eomerpuueckuii u pu3nveckuit
CMBICJI IPOU3BOHOM. [Ipumernenue npoussoonoil 6 usuxe. IIpon3BoaHbIe
aneMeHTapHbIX ¢pyHkuuid. [IpaBuna nuddepenupoBanus.

Bropas npousBoiHas, ee reoMeTpuuecKuid U GU3HMYECKUN CMBICI.

Touku skcTpemyma (MakcuMyMa U MUHUMYMa). MccnenoBanue
3JIeMEHTAPHBIX PYHKIMI HA TOYKU IKCTpeMyMa, HaubombIlee u
HaMMEHBIIIEe 3HAYEHUE C TOMOIIBIO IPOU3BOTHON. [locmpoenue
epaguxos GyuKyuli ¢ NHOMOUbI0 NPoU3800HLIX. lIpumenenue npouzso0Ho
npu pewenuu 3a0a4. Haxoscoenue skcmpemymos @yHKyuli HeCKOIbKUX
nepemMeHHbIX.

Bynsaxosckozo, nepagencmeo Hencena, nepasencmea o cpeoHusx.
IlepBooOpasnas. Heonpenenennsiit unterpai. [leppooOpasubie
areMeHTapHbIX GyHKIMH. [1momane KpUBOJIMHEHHON TpareIuu.
®opmyna Herotona-JleitOnuna. OnpeneneHHblii UHTErpall. Buiuucienue
naowaoel N1OCKUx ueyp u 06vemos mei epawjerus ¢ NOMOWbIO
unmezpana..

Memoovl pewenus )yHKYUOHATLHBIX YPAGHEHUT U HEPABEHCMS.

I'eomeTpus
Harnsanas crepeomerpus. [lpusma, napajuienenunes, nupaMmuia, Tena Bpatenus: UUWIMHIP, KOHYC, Map U chepa. CeyeHus HMIMHIPA,
TETpadIp. KOHYyca U wmapa. [IlapoBoii cerMeHT, 11apoBOH CIIOH, IIIAPOBON CEKTOP

OcHOBHbIE IOHATHS FEOMETPUHU B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN
U CIIEZICTBUS U3 HUX. [lonamue 06 akxcuomamuieckom memooe.
Teopema Menenas ons mempasopa. Iloctpoenne ceueHuit
MHOTOTPaHHUKOB METOOM clieJIoB. L{eHTpanbHOe MPOeKTUPOBAHUE.
ITocTpoeHne cedyeHnii MHOTOIPAHHUKOB METO0M ITPOEKIU.
CkpenuruBaroiyecs npsMble B MPOCTPAHCTBE. YTOI MEXKAY HUMHU.
Memo0owi naxoocoeHus paccmoanuti Mexcoy CKpeuusaouuMucs
NPAMBIMU.

Teopembl 0 MapajiIeIbHOCTH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[TapannensHOE IPOEKTHUPOBAHUE U N300paskeHHe (HUTyp.
T'eomempuueckue mecma mouex 6 npocmpancmse.
[TepnieHAUKYIAPHOCTH MPSIMOM U TIOCKOCTH. OPTOrOHAIBHOE
npoektupoBanue. Hakinonuele u npoekuuu. Teopema o Tpex
MEPIeHIUKYIIApax.

Buowi mempasopos. Opmoyenmpuueckuii mempas’op, KapKacHwlil

(konyc).

YcedeHHas mupaMujia M yCEUCHHBIH KOHYC.

Dnemenmoi cpepuueckou ceomempuu. Konuueckue cevenus.
KacarenpHble psiMble U IIIOCKOCTU. BrincaHHbie U onucaHHbie chepshl.
Kacarowuecs cghepor. Kombunayuu men spaujerus.

CkansipHO€E TPOU3BENICHHUE.

VYpaBHeHue miockoctu. @opmysa pacCTOSHHUS MEKIY TOUKAMU.
VYpaBuenue chepsl. Popmyna paccmoanus om moyku 00 HI0CKOCHU.
Cnocobul 3a0anus NPAMON ypasHeHUsMIU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ nOMOWbIO 6EKMOPOS U
MEMOOOM KOOPOUHam. DiemMeHmbl 2eomMempui Macc.

[Tonstue o6bema. O6beMbl MHOTOTPaHHUKOB. OOBEMBI TEJT BPAIICHHUS.
Axcuomvl 06vema. Bvieoo gpopmyn 00vemos npamoyeoivHo2o
napanieienunedd, npusmovl U nUpamuovl. Qopmynvl 08 HAXOHCOEHUS
obovema mempasopa. Teopemvl 06 OMHOULEHUSAX 0OBEMOS.




mempasop, pagHozpanHvlii mempas’op. lIpsamoy2onvubiii mempas’op.
Meouanvt u bumeouanvt mempa’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrosiaus mexny purypamu B npoctpanctse. OOmuii neprneHIuKyIsp
JBYX CKPEIIMBAIOLINXCS MPSAMBIX.

Vbl B npoctpaHcTBe. [lepneHaukymnspHble mI10cKocTU. [11owads
opmo2oHanvbHou npoexyuu. Ilepnenouxynaprnoe ceverue npusmoi.
Tpexepannwiii u Mmuozcocpannsiii yeon. Ceoucmea niOCKUX y2ios
MmHo202pannozo yena. Ceoticmea niocKux u 08y2paHHbIX Y2loe
mpexzpanno2o yena. Teopemvl KOCUHYCOB U CUHYCO8 Ol MPEXePAHHO20
yena.

Bunbl MHOrorpanHukoB. Pazeepmku muocoepannuxa. Kpamuativuue nymu
HA NOBEPXHOCMU MHO202PAHHUKA.

Teopema Diinepa. 1lpaBuibHbIE MHOTOTPAHHUKH. /[80licmeeHHOCb
NPABUNILHBIX MHO20CPAHHUKOS.

[Tpusma. [Tapannenenunesn. CBoiicTBa napajuienenumnesaa.
[TpsamoyronbHbIi napamienenune. HakiioHHbIE TPU3MBI.

[Mupamuna. Buas! nupamu. S1eMeHThI IPaBUIIbHON MHUPAMUIBL.
[Tupamuibl ¢ paBHOHAKJIOHEHHBIMU peOpaMu U TPaHsIMH, UX OCHOBHbBIE
CBOMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

BekTops!l 1 koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha
YUCIO. YTOJ MEXAY BEKTOpaMu

Ipunosicenuss unmezpana K bl4UCIEHUIO 00bEMO8 U NOBEPXHOCMEl mell
spawenus. Ilnowaows cpepuueckozo nosca. Odvem waposoeo cios.
Ipumenenue 06veMmo06 npu pewienuy 3a0ay.

[Tnomane chepsl.

Paszsepmra yununopa u koryca. Ilnomans NTOBEPXHOCTH IUIUHIPA U
KOHYCa.

KomOuHanu MHOTOTpaHHUKOB U TEJl BpaIICHUSI.

ITono6ue B mpocTpancTee. OTHOIIEHNE 0OBEMOB U IIOLIAICH
MOBEPXHOCTEH MOA00HBIX (UTyp.

Hesuoicenus 6 npocmpancmee: napaiienbHblil NepeHoc, CUMMempus
OMHOCUMENbHO NIOCKOCTU, YEHMPATbHASL CUMMEMPUs, NOBOPOM
OMHOCUMENbHO NPAMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au na niockocmu
C UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMOO08.

[ToBTropenue. Perienue 3a1a4 ¢ HCIIOJIL30BAaHUEM CBOUCTB UTyp Ha
TUIOCKOCTH. Pernienue 3a1a4 Ha T0OKa3aTeNbCTBO U IIOCTPOCHUE
KOHTpHpuMepoB. [IpuMeHeHHe TPOCTEHIIINX JTOTHYECKUX TIPABHUIIL.
Pemrenue 3a1a4 ¢ MCMOIB30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIBHBIX TPEYrOJIbHHUKAX, (PAKTOB, CBSI3aHHBIX C
YeThIPeXyrolibHUKaMHu. Perienne 3a1a4 ¢ uCrnoib30BaHueM (haKkToB,
CBSI3aHHBIX C OKPY)KHOCTSIMH. Perrenue 3amaq Ha m3MepeHHs Ha
TUTOCKOCTH, BBIYMCIICHUS ITIUH U TJIOMaAel. PeueHue 3a0au ¢ noMousio
8EKMOPO8 U KOOPOUHAM.




3. TemaTnuyeckoe IJIAHMPOBAHME (YriyGIeHHBIl YPOBEHD)

Ne Tema KosnnyectBo yacos BCEI'O na
CTYNleHH
10 Kontposnbasie | 11 kmacc KoHnTtposbHbIe
paboThI paboThI
1. JlelicTBUTEIbHBIC YHCIIA 12 1 12
2. KommiekcHble uucna. 9 9
3. PanmoHanpHbIe ypaBHEHHsI 1 HEPABCHCTBA 18 3 18
5. Kopens N-ii crenenn 6 6
6. CreneHp NOJOKUTEITHHOTO YUCIIA 6 6
7. Jlorapudmel. 6 1 6
8. [TokazarenpHble W JorapuMUYECKUE 18 18
ypaBHEHUS
9. CuHyC ¥ KOCHHYC yTJia 6 6
10. | TanreHnc u KOTaHreHC yria 6 6
11. | ®opmyibl ClI0XKEHUS 18 1 18
12. | Tpuronomerpuieckue ¢bynkuun | 12 12
YHCIOBOr0 apryMeHTa
13. | ObparHbie GyHKINN 6 6
14 Tpuronomerpuueckue  ypaBHeHus  u | 12 1 12
HEpaBEHCTBA
15. | BeposTHOCTH COOBITHS. 6 6
16. | ®ynkiun 1 ux rpaduKu 8 8
17. | Ilpexgen pyHKIMU U HENPEPHIBHOCTD 4 4
18. IIpounsBogHas 12 1 12
19. | IlpumeHeHne MPOU3BOTHOM 18 1 18
20. | IlepBooOpasHas M MHTETpaj 6 1 6
21. PaBHOCHJIBHOCTh ypaBHEHUHN U HEPABEHCTB 4 4
22. YpaBHeHUs -CIeACTBUS 8 8
23. | PaBHOCHMJIIBHOCTD ypaBHEHUI 1 HEPABEHCTB 12 1 12
cucTeMam
24. | PaBHOCMJIIBHOCTh  ypaBHEHH Ha Ha 6 6
MHOX€ECTBaX
25. | PaBHOCHJIBHOCTD HEPABEHCTB Ha 6 6

MHOXECTBax




26. | Metox mpOMEXYTKOB JAJs YpaBHEHHH H 6 6
HEpaBEHCTB

27. | Ucnonp3oBanue CBOMCTB (yHKIMA mpu 6 6
pelIeHUH YpaBHEHUH U HEPABEHCTB

28. | PaBHOCHIIBHOCTD ypaBHEHUI C 6 1 6
HECKOJIbKUMH HEH3BECTHBIMU

29. | UToroBoe nmoBTOpEeHNE 15 2 20 2 35
HToro no anredope 140 7 140 9 280

1. Hexkotopsle cBeleHNs U3 IUIaHUMETPUU 14 14

2. Beenenue.  Ilpemmer  crepeomerpuu. | 6 6
AKCHOMBI CTEPEOMETPUH

3. [TapanienbHOCTh NPSMBIX U IJIOCKOCTEN 12 1 12

4, [leprieHIUKYISIPHOCTD MPSMBIX u| 18 1 18
IIJIOCKOCTEN

5. MHOTOrpaHHUKH 14 1 14

6. [{ununp, KOHycC, map 16 1 16

7. OO0bemsI Ten 17 1 17

8. BekTopsl B mpocTpaHCcTBe 6 6

9. Meton koopAMHAaT B MOPOCTPAHCTBE. 15 1 15
JIBrkeHus

10. IToBTOpEeHNE 6 1 16 1 22

11. | Mitoro mo reoMeTpuu 70 4 70 4 140

210 210 420




KoHTpoJb 3HaHUii, yYMEHHH 1 HABBIKOB.

Dopmul KOHmpoAA: TEKyIUi 1 NTOroBbIi. [IpoBoauTCS B hopMe KOHTPOIBHBIX paboT, paccunTaHHBIX Ha 40 MUHYT, U CAMOCTOSTENILHBIX padoT Ha 15 — 20
MUHYT ¢ AU PepeHINPOBAHHBIM OLIEHUBAHUEM.

Texyiuuit KOHTPOJIb IPOBOAUTCS C LIEJIbIO IPOBEPKH YCBOCHHUS N3Y4aeMOI'0 U IIPOBEPSIEMOI0 IPOIrPaMMHOI0 MaTepHalla; COJEP)KaHUE OIPENEsIoTCA
YUHUTENIEM C YyY4ETOM CTEIEHH CI0XKHOCTH U3y4aeMOro MaTepuana, a Takxke 0COOeHHOCTeN o0yJaromuxces Kiacca.

HToroBbie KOHTPOJIBHBIE pAOOTHI IPOBOISATCS:

10CJIe U3y4eHHs Hanbosee 3Ha4uMBbIX TeM MPOrpaMMBl,

B KOHIIE y4eOHOIi YeTBEPTH,

B KOHIIE IIOJIYTO/US.

Kaxxnast koHTposIbHAsE paboTa BRICTPOEHA IO OJHOM M TOM jKe CXeMe: 3aJaHHs 0a30BOTO YPOBHS, 3a/laHUE CPETHETO YPOBHS U 3aJJaHKE TIOBBIILICHHOTO YPOBHS

CamocrosrenbHble padOThl HCIOIB3YIOTCS IS TEKYILEr0 KOHTPOJISI, yMEHUI U HAaBBIKOB yJalllUXCsl, a TAKXKE C 11eJIbI0 BBIOOPOYHOI POBEPKHU 3HAHUI 10
ornpeneneHHor Teme. CozepikaHnue CaMOCTOSITETIbHBIX M KOHTPOJIBHBIX pa0dOT OCYIIECTBISET KOHTPOJIb 3HAHUN, YMEHHUI U HABBIKOB
Kpurepun u HOpMbI OLIEHKH 3HAHUI 00y4YAIOIIUXCS.

[IIkana OLIEHOK 32 BBIIOJIHEHHE KOHTPOJIBHON PaOOTHI BBIIVISIIUT TaK: 33 YCIIEUIHOE BHINOJIHEHHUE 3a/JaHUM TOJIBKO IIEPBOTO YPOBHS - OLIEHKA «3»; 3a
YCIIEIIHOE BBIMOJIHEHUE 3a/IJaHUH IBYX YpOBHEH (6a30BOT0 U BTOPOTO MIIM TPETHETO)- OLIEHKA «4»; 3a YCIIEIIHOE BBIMOJIHEHUE BCEX 3a/laHUM — OLEHKa «5».
3a/iaHue CO «3BE3/I0UYKON» OLIEHUBAETCS OTIEIIBHO.

OTBeT oeHUBaeTCs OTMETKOH «5», eciu:
paboTa BBIMOJIHEHA MOTHOCTHIO;

B JIOTHYECKHUX PACCYXKJIEHUSIX U 0OOCHOBAaHUU pEILIEHHs HET MPOOESIOB U OLINOO0K;

B pPEILIEHUU HET MaTeMaTHYECKUX OIIMOOK (BO3MOKHA 0JIHA HETOYHOCTh, OITMCKA, KOTOpasi HE ABJISETCS CJIEACTBUEM HE3HAHMSI UJIM HETIOHUMaHU s yueOHOTO
MaTepuania).

OtMmeTka «4» CTaBUTCS B CIENYIONIUX CIIydasx:

paloTa BBINOJIHEHA [TOJTHOCTHI0, HO 0OOCHOBAHUS 1IAr0B PEIIEHHs HEOCTATOUHBI (€CII YMEHHE 00OCHOBBIBATh PACCYKICHUS HE SIBIISIIOCH CTIEUAIbHBIM
00BEKTOM MPOBEPKH);

JIOMYIIEHbI OJ1HA OLIMOKA MM €CTh JiBa — TPU HEJ0YETa B BHIKJIA/IKAX, PUCYHKAX, UepTeXax WU rpadukax (€ciu 3T BUAbI paboT He SIBIISIMCH CHeUalbHbIM
00BEKTOM MPOBEPKH).

OtmMmeTtka «3» CTaBUTCS, €CIIU:

JIOTyIIIeHOo Oosiee 01HOM omMOKM Ui 0oJiee ABYX — TPEX HEJ0YETOB B BHIKIAJIKAX, UEPTEKaxX UM rpagukax, Ho oOydaromuiics odaagaetr o0g3aTeIbHbBIMU

YMEHHUSMH I10 IPOBEPSIEMOM TEME.

OtmeTka «2» CTaBUTCS, €CIH:

JIOMYIIEHbI CYIIECTBEHHbIE OIIMOKH, MOKa3aBILUe, YTO 00yJaroLuiics He 001agaeT 00s3aTeIbHBIMI YMEHUSMU 110 IaHHOW TeMe B IOJIHOM Mepe.

Otmetka «1» cTaBUTCS, €CIH:

paboTa mokasasa MoJIHOe OTCYTCTBUE Y 00ydaronerocst 00s3aTenbHbIX 3HAaHUH U YMEHUI 10 IPOBEpseMON TeMe WIIM 3HAUUTENIbHAs YacTh paOOTHI BHIIIOJIHEHA
HE CaMOCTOSITEIIBHO.

Y4uTenp MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET HAa BOIIPOC WM OPUTMHAIIBHOE PEIICHUE 3a7jaul, KOTOPbIE CBUAECTEILCTBYIOT O BBICOKOM
MaTeMaTHYeCKOM Pa3BUTHH 00YyYaroIIerocs; 3a penieHne 6osee cI0KHOM 3a1a4u UM OTBET Ha 0oJiee CI0XKHBIN BOIIPOC, MPEASIOKEHHbIE 00yJaroIeMycs
JOTIOTHUTEIBHO MOCIIE BBITOTHEHUS UM KaKUX-TH00 APYTUX 3aJaHUi.



