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1. lMosicHuTe/ILHAS 3aNIMCKA
[IporpamMma cocraBieHa B COOTBETCTBHU ¢ TpeOoBaHusMH DelepallbHOTO TOCYIapCTBCHHOTO
00pa30BaTEeNILHOTO CTAaHIAPTa BTOPOTO TOKOJEHHUS OCHOBHOTO 00mero o0Opa3oBaHUS TIO
MaTeMaTHKe:
— ®epepansuoro ['ocynapctBennoro OOpaszoBarenbHoro CraHmapTa CpenHero oOmero
obOpazoBanus (npuka3z MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit deaepanuu oT
17 nexabpst 2014 roma Nel897);
— Hopwm @enepanbraoro 3akona «O6 obpazoBanuu B Poccuiickoii @enepanuny «273-D3 ot
29 nexabps 2012 rona;
— OcHoBHo# O06pa3zoBaTeILHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus MbOY TII'O
«ITeuepkunckas COL»;

— IlpumepHoit mporpammbl cpenHero oOmiero oOpasoBanus MO MaremMatuke W IIporpammsl
obmieo0pazoBarenbHbix yupexaenuit ®I'OC. Martematuka 10-11 kmaccel, cocTaBUTENb
BypmuctpoBa T.A. (Anreb6pa u Hayanma MaremaTudeckoro aHaianza. COOpHHMK paboumx
nporpamM. 10-11 kmaccel 0a30BBI M yrayOJIeHHBIH YpOBHH; HocoOue Ui yduTesnen
obmieoOpa3oBarenbHbIX yupexaeHuit -M.: IIpocsemenue, 2016; 'eometpus. COopHUK
pabounx mporpamm 10-11 kmaccel; mocoOwe s yduTenell 00meo0pa3oBaTeIbHBIX
yupexaenuit -M.: [IpocBerienue, 2015)

Pabouas ygeOHas mporpaMma He COAEPIKUT PACXOKICHHUN C aBTOPCKUMU rporpammamu 1.
A..AnumoBa u 1p., (AnreOpa u Hayaja MaTeMaTH4ecKoro aHainusza. COOpHUK pabOYMX MPOrpamMMm.
10-11 kmaccer 6a30BbIN U YTITYyOJICHHBIN YPOBHH, IOCOOWE IS yUUTENIel 0011e00pa3oBaTeIbHBIX
yupexnaenuil.- M.: Ilpocsemenue, 2016.; JI.C. Aranacsna (I'eomerpus. COOpHHMK paboumx
nporpamMm. 10-11 kmaccel; mocobue s yduTeneil o0meoOpa3oBaTeNbHBIX YyUpexaeHUuN -M.:
[Ipocsemenue, 2015).

[lporpamMMa neTanmM3upyeT W PacKpbIBa€T COJCpKAHWE CTAaHAAPTa, OMpPEAeNseT OOIIyIo
cTpaTeruro oOydeHUs, BOCIHMTAHUS W PA3BUTUS YUYalIUXCA CPEACTBAMH Y4eOHOTO MpeaMeTa
B COOTBETCTBHM C LEJISIMH M3yYEHHUS MAaTEMaTUKH, KOTOPHIE OMPEJEJIEHbl CTaHAApPTOM.

N3ydyeHne MaTeMaTHKH B CTapllied 1IKOJIE OCYIIECTBISETCS Ha JIByX YPOBHSX - 0a30BOM U
yrI1yOJI€HHOM, KaXK/IbIi U3 KOTOPBIX KIMEET CBOIO CHIEU(DUKY.

Ha 6a3oBoM ypoBHe pemaioTcsi NpoOieMbl, CBi3aHHbIE ¢ (opMHpoBaHHEM OOIIEH
KYJIbTYPbl, C Pa3BUBAIOIIMMH W BOCIUTATEIBHBIMU MEISIMH 00pa3oBaHUsS, B COLMATH3AIUU
anyHOCTH. M3yueHue kypca MaTeMaTHKH Ha 0a30BOM YPOBHE CTaBUT CBOEH LIEJbIO MOBBICUTH
KYJIbTYpHBIH YPOBEHB YEJIOBEKA U 3aBelaeT (pOpMUpPOBaHUE OTHOCUTEIHHO LEIOCTHOW CUCTEMbI
MaTeMaTUYECKUX 3HaHUHN KaK OCHOBBI JUIs TPOJIOJIKEHHSI 00pa30BaHus B 00JIACTAX, HE CBSI3aHHBIX
C MaTeMaTUKOM.

VYriyOsieHHBIH YPOBEHb CIOCOOCTBYET IONYYEHHIO OOpa3OBaHHS B COOTBETCTBHHU CO
CKIJIOHHOCTSIMH )41 HOTpe6HOCT$IMI/I ydamuxcs, O6€CHC‘-II/IB3.CT nux OpPHUCHTAHIO u
camoornpeneienue. M3ydeHue Kkypca MaTeMaTHKU Ha YIIIyOJIEGHHOM YPOBHE CTaBUT CBOEH ILIEIIBIO
3aBCPUHICHUC q)OpMPIpOBaHI/Iﬂ CHUCTEMBI MaTEMATUUECKUX 3HAHUU KAK OCHOBEI AJIL TIPOAOJIPKCHUA
MaTeMaTHYecKoro oOpa3oBaHHs B cucTeMe MpodeccuoHalbHON MOAroToBKU. OTKpBIBAeT
AOMOJHUTCIIbHBIC BO3MOXXHOCTU JII COBCPHICHCTBOBAHUA HHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX
CIOCOOHOCTEH BBITYCKHUKOB, Pa3BUTHS UCCIIEOBATEICKUX YMEHHUI U HABBIKOB, (HOPMHUPOBAHUS
KYJIbTYPbI MBIIUJICHHUA U MAaTEMATHUYCCKOI'O A3bIKA.

N3ydenue xypca mareMaTuku Ha 0a30BOM ypOBHE CTaBUT CBOEH HaIlpaBJICHO Ha JOCTH)KEHHE
CIEAYIOLIUX HeJeH:
® OBJIQJICHUE CHUCTEeMOW MaTEeMAaTHYECKUX TMOHSATHH, 3aKOHOB U METOJOB, M3Y4YaeMbIX B
npejesiax OCHOBHOM 00pa3oBaTeNIbHOW MPOTPaMMBl CPEJIHET0 OOIIero oOpa3oBaHMS,
YCTAHOBJICHHE JIOTUYECKON CBSI3U MEXy HUMU;
® OCO3HaHUE M OOBSICHEHHE POJIM MAaTEeMAaTHUKU B OMHMCAHUU U UCCIEAOBAHUH NPOLIECCOB U
SIBJ'IGHI/II\/'I; OpeaACTaBJICHUEC O MATEMATUYCCKOM MOACIIMPOBAHUHN U €TI0 BO3MOKHOCTAX
® OBJIAJACHUC MaTeMaTHIECKOU TCpMHHOHOFI/Ieﬁ u CI/IMBOJIPIKOI>'I, Ha4dYaJIbHBIMU ITOHATUAMU



JOTMKM M TPUHLUUIAMH MaTeMaTHMYeCKOro JIOKa3aTeNbCTBA; CAMOCTOSTEIHLHOTO
MIPOBEJICHUS JOKa3aTeNIbHBIX PACcCyKICHHUM B X0/1€ pellleHus 3aay;

® BBHINOJIHEHUE TOYHBIX M MPUOIMKEHHBIX BBIYUCICHHE U NpeoOpa3oBaHUN BBIPAKCHHIA;
pelieHre ypaBHEHHI U HEPaBEHCTB; PEIIeHNE TEKCTOBBIX 3a]1a4; UCCieoBaHNe (PyHKINH,
MOCTPOEHHE UX TPa(HKOB; OIEHKA BEPOATHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIIMX
CUTYaIUsX;

e 300paKEeHUE TUIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYpP , UX KOMOWHAIINIA,
YTEHHE TE€OMETPUYECKHX YepTeXel; omnucaHue U OOOCHOBaHME CBOMCTB ¢uryp u
OTHOIICHUN MEXTy HUMU;

® CIIOCOOHOCThH IIPUMCHATH HpI/IO6peTeHHI)IG S3HAaHUA U YMCHHA OJid PCHICHUA 3aaa4d, B TOM
qrcie 3a/1a4 MPaKTUYECKOTr0 XapaKkTepa U 3a7ad U3 CMEXHBIX y4eOHBIX MPEeIMETOB.

Ha yrny6nenHoM ypoBHE K IIepeUYHCIIEHHBIM BhIIIE JO0aBISIOTCS:

¢ CTAHOBJICHUC MOTHBALWH K IIOCICAYIOIICMY HU3YYCHHIO MATCMATHKHU, C€CTCCTBCHHBIX U
TEXHUYECKUX JUCHMIUIMH B  YUYPEXKACHUAX CHUCTEMBl CpPEIHEr0 M  BBICIIETO
npo¢eCcCHOHATHFHOTO 00pa30BaHUs U I CAaMOOOPa30BaAHUS;

® [IOHUMaHUE WU yMEHUE OOBSCHUTH MPUUYMHBI BBEACHHSI aOCTPaKIMi IMpPHU MOCTPOCHHUU
MaTeMaTU4YEeCKUX TEOpHil;

® OCO3HaHME U BBIABIECHUE CTPYKTYPbl JIOKAa3aTENIbHBIX PpaCCYKICHHUM, JIOrHYeCKH
O6OCHOBaHI/I5'I J0Ka3aTCJIbCTB, OCMBICICHUC HpO6JI€MBI COOTBCTCTBUA ACAYKTHBHBIX
BBIBOJIOB OTBJICUEHHBIX TEOPU U peabHON KU3HU;

® OBJIAICHUEC OCHOBHBIMH IIOHATHAMH, HACIMHU W METOAAMHU MAaTEMATHYCCKOI'O aHalJlnu3a,
TCOpHUU BCpOSITHOCTeI\/'I U CTaTUCTHUKHU, CHOCO6HOCTB NPUMCHATH MOJIYYCHHBIC 3HAHUA IJIA
OTNMCaHUA U aHalln3a MPo0JIeM U3 peanbHOM KU3HH,

® FOTOBHOCTH K PEIICHUIO0 HIMPOKOTO Kiacca 3a/lad U3 pa3InyHbIX pa3/elioB MaTEMAaTUKU U
CMEXHBIX y4eOHBIX MPEIMETOB, K TOMCKOBOW M TBOPYECKON NEATETBHOCTH, B TOM YHCIE
IIpU pEIICHUN HECTaHAPTHBIX 33/1aY;

® OBJIAJICHUC HAaBbIKaMHW HCIIOJb30BaHUA KOMIIBIOTCPHBIX IIpOTrpaMM IpU PCUHICHUHN
MaTeMaTU4YeCKMX 3a/1a4, B TOM YHMCIIE JJIsl TMOMCKa MyTH PELIeHUs U MIUTIOCTPALUU X0/
paccyxaeHus.

ConeprxaTebHOW OCHOBOM U TJIABHBIM CPEACTBOM (DOPMHUPOBAHMS M PA3BUTHS BCEX YKa3aHHBIX
CIIOCOOHOCTEH CIYXKHT IeJIeHANpaBICHHbI 0TO0p y4yeOHOro marepuana, KOTOpbli BenETCsS Ha
OCHOBC [IIPUHOUIIOB HAYYHOCTHU H (l)yHIIaMCHTaJII)HOCTI/I, HUCTOpU3Ma, JOCTYIIHOCTH U
HENPEPBIBHOCTH, LEIOCTHOCTH M CHUCTEMHOCTH MaTeMAaTHUYECKOTO OOpa30BaHMS, €T0 CBS3U C
TEXHUKOW, TexHojoruew, xu3Hpto. CoxpepxkaHue mo aiaredpe M HayajlaM MaTEeMaTHYECKOIO
aHanuza Qopmupyercs Ha ocHOBe DyHIaMEHTAIBHOTO sipa MIKOJIBHOTO MAaTeMaTHYECKOTO
oOpa3zoBanusi. OHO TPEACTABIEHO B BHJE COBOKYIIHOCTH COJEP)KaTEIbHBIX JIMHUH,
packpblBaloluX HamojgHeHne @DyHIaMEHTaJbHOrO SApa LIKOJIBHOTO MaTeMaTHYeCKOTo
o0pa3oBaHUsl TNPUMEHUTENIBHO K cTapumeil mkose. Ilporpamma permameHTHpyeT 0OO0BEM
MaTepuaia, 00s3aTeIbHOr0 Il M3Y4YEeHHs, HO He 3aJaéT paclpeieNieHUs] ero 1o KIaccaM.
[loaTromy conepkaHue [JaHHOTO Kypca BKIIOYAET ClEAYoLue pas3jiensl:  «Anredpay;
«MatemaTnueckuii ananusy; «BeposTHOCTh U cTatucTukay; «I'eomerpusi». Copepxanue pasaena
«Anrebpa» cnocoOcTByeT (OPMHUPOBAHMIO Y YYAIIUXCS MATEMaTHYECKOTO ammapara s
peleHus 3a/1a4d OKpykarolel peanbHOCTH. [Ipomomkaercss u3ydeHrne MHOTOUYIEHOB C IENBIMH
ko3¢ dULIeHTaMH, METO/I0B HAaXOXACHHUS WX pallMOHANIBHBIX KOpHEW. [IpoucxoauT pazsurue u
3aBepieHre 0a30BbIX 3HAaHUU O uucie. Tema «KOMIUIEKCHBIE YHCIa» 3HAKOMHT YYaIlUXCs C
MOHATUEM KOMIIJICKCHOT'O 4YHMCJia, IIpaBUJIaMU I[GI\/'ICTBI/II\/’I C HUMH, PaA3JIMYHBIMU Q)OpMaMI/I 3aImucu
KOMIUIEKCHBIX YHCEJN, PEIIEHUEM MPOCTEUIINX ypaBHEHUH B TOJE€ KOMILJIEKCHBIX YHUCET H
3aBEpIIAET OCHOBHYIO COJIEPKATEIBHYIO JIMHHUIO Kypca IIKOJIBHOM MareMaThku «Yucmay.
OCHOBHOE Ha3HA4YeHHME S3TUX BOIPOCOB CBA3aHO C IOBBIIMIEHHEM OOIIEH MaTeMaTH4eCKOH
MOATOTOBKM  yYalIUXCSA, OCBOEGHHEM TMPOCTHIX U JPQPEKTUBHBIX NPUEMOB  pELICHUS
anreOpanyeckux 3agad. Paznen «MaTemaTnuyeckuil aHaJM3» MPEACTABICH TPEMs OCHOBHBIMHU
Temamu: «OnemeHTapHble (yHkuun», «llpomsBognas» u «Uurterpan». CoxpepxaHue 3TOro



paszena HaleJIeHO Ha MOJYYEeHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUM O (YHKIUM Kak
Ba)XHEHIIEH MOJENN ONUCAaHUA U MCCIEJOBAHUSA PA3HOOOPA3HBIX PpEaJbHBIX IPOLECCOB.
W3yuenne cTeneHHbIX, MOKA3aTeIbHbIX, JIOTAPU(PMUYECKIX U TPUTOHOMETPUUECKUX (PYHKITHMA
IPOJIOJIKAET 3HAKOMCTBO YyYalllUXCS C OCHOBHBIMHU 3JIEMEHTApHBIMU (DYHKLMSIMM, HayaToe B
OCHOBHOM  mikosie. IlomMumMO  OBnajeHUs  HENOCPEACTBEHHBIMHM  YMEHUSAMH  pelaTh
COOTBETCTBYIOIINME YPaBHEHHs U HEPABEHCTBA, y yyaluxcs GopMHUPYETCs 3arnac reoMeTpUIeCKUX
IOpPEJCTaBICHUM, JIekKalluX B OCHOBE OOBACHEHUS MPAaBOMEPHOCTH CTaHIAPTHBIX U
IBPUCTHYECKUX NPUEMOB pelneHus 3anad. Temsl «lIpomsBomnas» u «MHTerpam» copepxkar
TPAJULHUOHHO TPYAHBIE BOIPOCHI IS IIKOJBHUKOB, JaXke s T€X, KTO BbIOpan H3ydeHue
MaTeMaTUKUd Ha YriIyOJEHHOM YpPOBHE, MO3TOMY HX M3JIOKEHHE IpeArosaraeT Ornopy Ha
TeOMETPHUYECKYIO HAIJISTHOCTD M Ha €CTECTBEHHYIO HHTYUIUIO YJalIuXcsi, 0oJiee, 4eM Ha CTPOTHe
ornpeneneHus. TeM He MeHee 3HAKOMCTBO C 3TUM MaTepHaIoM AT MPEICTaBICHUE YUaluMcs 00
o0LMX MIesX U MeTojax Mmaremaruuyeckol Hayku. [Ipm m3ydyenunm pasnena «BepositHOCTh U
CTaTHCTHUKA» PAacCMaTPUBAIOTCS PA3JIMYHbIE MATEMAaTUYECKUE MOJEIIH, MO3BOJISIONINE U3MEPATh
U CPaBHUBATh BEPOSITHOCTU PA3JIMYHBIX COOBITUH, J1€1aTh BBIBOJbI U MMPOTrHO3bl. DTOT MaTepHall
HE00XO0/IUM Tpeskie Bcero s (POpMUPOBAHUA y ydaluxcs GyHKIHMOHAIbHOM IPaMOTHOCTH —
YMEHMsI BOCIHPHUHMMATh W KPUTHUYECKHM aHaJIM3UpOBaTh HHGPOPMALMIO, HPEICTABICHHYIO B
pas3IUYHbIX GOpMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTUX PeabHbIX 3aBUCUMOCTEH.
Mecto yyeOHoro npeamera «MaremMarnka» B y4eOHOM IJIaHe

YueOHBI MIIaH OCHOBHOM 00pa30BaTENIbHON MPOTrpaMMBbI CPEIHEr0 00IIero oopa3oBaHus
OI'OC nnst  obpazoBarenbHbIX yupexaeHu Poccuiickoit @Penepauuu mnpexycMaTpUBaeT
o0si3aTeIbHOE M3yYeHHNEe MAaTEMaTUKH Ha YpPOBHE cpeaHero obimiero oobpazoanus B 11 kimacce —
136 yacoB. Anrebpa 1 Hayasla aHaJIM3a U3ydaeTcs Ha 3 yaca B HEJEI0, TeoMeTpHst Ha 6a3oBoM 1
Jac.



2. Ilnanupyemble pe3yJbTaThl OCBOEHHUSI y4eOHOr0 NpeaMeTa
MareMaTHKa: ajredpa u Ha4aJIa MaTeMaTHYeCKOI0 aHAJIH3a, FeOMeTPHs

ba30BbIi1 ypoBEeHB

«[Ipo6remMHO-PyHKIIMOHATIEHBIE PE3YIIbTATHI)

VYriyOneHHbIN ypOBEHb

((CI/ICTCMHO'TeOpeTI/I‘lCCKI/IC PE3YJIbTaThD»

Paznen |. BeimyckHUK HAydIUTCSI I1l.  Bemyckauk noxyuut | Il. BeimyckHuk Hayuures V. BrinmyckHuk
BO3MOKHOCTbh HAyUUThHCSA MOJIYYUT
BO3MOKHOCTh
HaY4UTHCS
[emn ocBoenus | s HCTIOJIb30BaHUS B | Ina pa3Butua wMblumieHus, | s ycnemHoro — mpoaookenus | ns obecrieueHus
npeameTa MMOBCETHEBHOM KUZHH U | UCTIOJIb30BaHUS B | oOpa3zoBaHUs BO3MOKHOCTH
obecreyeHus BO3MOKHOCTH | TOBCEHEBHOM KU3HU YCHEUTHOTO
M0 CHEUUATBHOCTSIM, CBSI3aHHBIM C
YCIEUIHOTO MIPOJIOJIKEHUS MIPOJIOJKEHUS
u o0ecrieueHusl | MPUKIaIHBIM HCIIO0JIb30BaHUEM
o0pa3oBaHMs MO CHEIHUATBLHOCTSM, oOpazoBaHus o
BO3MOKHOCTH  YCIICIIHOTO | MAaTEMAaTUKH
HE CBSI3aHHBIM C TIPUKIAJTHBIM CIIELIUATIEHOCTSIM,
MIPOJIOJDKEHHSI 00pa30BaHUs
HCIIO0JIb30BAaHUEM MAaTEMAaTHKHU CBSI3aHHBIM c
0  CHEIHUAIBHOCTSIM, HE
OCYILIECTBJIEHUEM
CBSAI3aHHBIM C TPUKIIATHBIM .
Hay4HOU u
HCII0JIb30BaHUEM .
HCCIIE0BATENIBCKOM
MaTeMaTUKU
NeATeTbHOCTH B

o0JlacTd MaTeMaTUKU
U CMEKHBIX HAYK

TpeOoBaHus K pe3yabraTamMm




JI€eMEHTHI
TEOpPUU MHOKECTB
i
MaTeMaTHIeCcKOM
JIOTUKH

OnepupoBath Ha  0a30BOM
ypoBHE! MOHATHAMHU: KOHEYHOE
MHOY€ECTBO,

MHOKECTBA,

3JI€MEHT
MMOJIMHO>KECTBO,
nepeceueHne W OO0bEeIUHEHUE
MHO>KECTB, YHCIIOBBIC
MHOKECTBA Ha KOOPAMHATHOMN
MPSMOM, OTPE30K, HHTEPBAJ;

omepupoBaTh  Ha  0a30BOM
YpPOBHE TIOHATUAMU:
YTBEpKICHHE, OTpHIIaHHUE
VIBEP)KICHHS, HUCTHHHBIC U
JIOXKHBIE YTBEPKIACHMUS,

IIPUYMHA, CJIEJICTBUE, YAaCTHBIN
ciyyail oOIIero yTBEpXkIEHUS,
KOHTPIpUMED;

HAXOJMUTh  [EpecedyeHue |
00bEeIMHEHHE JBYX MHOMKECTB,
HPEJCTABICHHBIX  TpadHYecKu

Ha YMCJIOBOM MPSAMOW;

OnepupoBatb2 TOHATUSIMH:
KOHEYHOE MHOKECTBO, JIEMEHT
MHOKECTBA,  IOJIMHOXXECTBO,

nepecedeHne W OOBCIUHCHHE

MHOECTB, YHCJIOBbIE
MHOXECTBAa Ha KOOPAMHATHOMU
OpsIMOM, OTPE30K, HWHTEpBal,

MOJIYUHTEPBAJ, MPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaguveckoe

MHOXXCCTB Ha KOOpI[PIH@.THOfI

MMpeaACTaBJICHUC

IIIIOCKOCTH,

ONEPHUPOBATH MTOHATHSAMM:
YTBEPKIICHHUE, OTpULIAHHE
YTBEP)KICHMS, UCTUHHBIE U
JIOKHBIE YTBEPKICHUS,

NpUYMHA, CIIEJCTBUE, YaCTHBIN
ciy4ail oOLIero yTBep:KIeHUS,
KOHTPIIPUMED;

IpOBEPATh  MPHUHAJJIEKHOCTD
AJIEMEHTa MHOXKECTBY;

Coboano OIepUpoBaTH3
HOHSTUSIMU: KOHEYHOE MHOXKECTBO,
MHOJKECTBA,

MEPECCUCHUC,

DJIEMEHT
MOAMHOKECTBO,
00BEAMHEHNE U PA3HOCTh MHOYKECTB,

YUCJIOBbBIE MHO>€ECTBa Ha
KOOpJIMHATHON TPSAMOM, OTPE30K,
WHTEpBal, MOJIYMHTEPBAJl,

MPOMEKYTOK C BBIKOJIOTOM TOYKOM,

rpagudeckoe NpeCTaBICHUE
MHOYKECTB Ha  KOOpAMHATHOM
TUTOCKOCTH;

3a/aBaTh MHOYKECTBa
NepeYHCICHUEM u

XapaKTCPHUCTUICCKUM CBOﬁCTBOM;

OIICpHUPOBATH IOHATHUAMMU:

YTBEPXKIECHUE, OTpHULIAHUE
YTBEPKJACHUS, UCTUHHBIC U JIOKHBIC
YTBEPKICHHS, TPUYUHA, CIIEICTBUE,
YaCTHBIN ciaydaun o0miero

YTBEPKJICHHsI, KOHTPIIPUMED;

JlocTruxenue
pe3yNbTaTOB pasjena
I1;

OTIEPUPOBATH
MOHATHEM
OnpeeNeHus,
OCHOBHBIMH
onpeaeeHuH,

BUIAMHU
OCHOBHEIMM  BHIaMHU
TEeopeM;

IIOHUMAaTh CYTb
KOCBCHHOI'O

JO0Ka3aTCJIbCTBA,

OTepUpOBaThH
MOHSITUSIMH CUETHOTO
u HECYETHOTO
MHOECTBA;

MPUMEHSTh METON
MaTEMATUYECKOU
WHYKIIUN

MMPOBCACHUA

JUIA




CTPOUTb HA YUCIOBOM IpSMOU
IIOIMHO>KECTBO YK CIIOBOTO
MHOJKECTBA, 3aJlaHHOE

HpOCT@fIHIHMH YCIIOBUSIMH,

pacno3HaBaTh JIO’KHbIE
YTBEPXKICHHUS, OLIMOKHU B
pacCyXIeHHUsX, B TOM YHCJIE
c HCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noBcenHEBHON XKW3HU U IIpU
U3YYEHHUH JPYTUX IPEIMETOB:

HCIIOJIB30BAaTh YHCIOBBIC

MHOKECTBA Ha KOOPAMHATHOU

psMoit TS OIIICAHUS
peaTbHBIX MIPOIIECCOB u
SIBIICHMIA,

MIPOBOJIUTH JIOTHYCCKHE
paccyklIeHus B  CHUTyalusix

HOBCGI[HGBHOﬁ KHN3HU

HaXOIWUTb  IIEPECEYCHUE U
00BbEeIMHEHNE MHOKECTB, B TOM
4yHuCIIe IIPEICTaBICHHBIX
rpaduyecku  Ha  YHUCIOBOM
IpsIMOM M Ha KOOPAMHATHOU

IIJIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeJIbHbIE
paccyxaeHus 1151 000CHOBaHUS

HUCTHUHHOCTH YTBep)KIIGHI/Iﬁ .

B noBcegHEBHON XU3HU U IIPU
U3Yy4EHHUH APYTUX NPEAMETOB:

HCI0JIb30BaTh YHUCJIOBBIE
MHOXKECTBA Ha KOOPAMHATHOU

OpsIMOM M Ha KOOPAMHATHOU

INIOCKOCTH  JJI1  OIHCAHHUA
peabHBIX MPOIECCOB n
SIBIICHHIA;

MPOBOAUTH JIOKa3aTeJIbHbIC
pacCyXxaeHuss B  CHUTyalUsX
MOBCEJTHEBHOM  JKU3HU, IIpHU

pelieHny 3axad U3 JIpYrux
IIPEIMETOB

IIPOBEPATH NMPpUHAMJICKHOCTD

OJIECMCHTA MHOXCCTBY,

HaxXoaUuTb MEPECCUCHUC u

00bEeAMHEHHE MHOXECTB, B TOM
YHClIe [IPEICTABICHHBIX IpapuuecKu
Ha 4YHUCJIIOBOM IIPSIMOM U

KOOp,[lI/IHaTHOI>'I IIJIOCKOCTH,

Ha

MIPOBOJIUTH
paccyxaeHus i 00OOCHOBAaHUSA
HUCTUHHOCTHU YTBEP)KICHUM.

JOKa3aTCIIbHBIC

B nmnoBcenHEeBHOW JKHM3HHM U IIpH
N3Y4YEHHUH OPYTUX NPEIMETOB:

HCIIOJIB30BaTh YUCJIOBBIE MHOKECTBA
Ha KOOpPAMHATHOW MpsAMOM M Ha
KOOPAMHATHOW  IJIOCKOCTH  JJISt
ONMCaHUsl pEeaJbHbIX MPOLECCOB HU

SIBJICHHIA;

MIPOBOJIUTH
paccyxJIeHust B
TTOBCETHEBHOU KU3HU, TIPH PEIICHUN
3a/1a4 U3 IPYrux MpeIMeTOB

JO0Ka3aTCIIbHBIC
CUTyaluIxX

paccyxaeHun u
JI0KA3aTeJIbCTB U TPU
penieHnu 3a1a4.

B MMOBCETHEBHOM
JKU3HU n npu
W3y4YECHUU JIPYTrux
MIPEIMETOB:
HCIIOJIB30BaTh
TEOPETUKO-

MHOYECTBEHHBIH SI3bIK
U S3BIK JIOTUKH JUJIS
OTHMCAHUS  PEATHHBIX
MPOLECCOB U SIBJICHHUI,
NIPY PEIICHUY 3a/1a4
JIPYTUX y4eOHBIX
PeIMETOB




Yucna
BBIpaKCHHU

OnepupoBath Ha  0a30BOM
YpOBHE  TOHATHSMHU:  IIEJOE
YHUCIO,  JEMTUMOCTh  YHCed,
OOBIKHOBEHHASI IpoOb,
JeCSITUYHAs JIpo0Bb,
parroHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAUCHHE YHCIIa,
4yacTh,  JIOJI1,  OTHOIICHHE,
HPOLIEHT, HOBBIIIICHUE "

MMOHIDKEHHE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MaCIITa0;

orepupoBaTh ~ Ha  0a30BOM
YpOBHE TOHATUSMU: JIOTapupM
qucia, TPUTOHOMETPHUUECKAS
OKpY’XHOCTb, TpajycHas Mepa
yria, BeJINYMHA yIia, 3aJaHHOI0
TOYKOU Ha
TPUTOHOMETPUUECKOMN
OKpPY>KHOCTH, CUHYC, KOCHHYC,
TAHI€HC M KOTaHI€HC YIJIOB,
UMEIOLINX IIPOU3BOJIbHYIO

BCIIMYHNHY;,

BBIMOJIHATE  apudmMeTnueckue

NEeNCTBUSA c IEeJILIMU u

panrOoHaJIbHBIMHU YU CJIAMU;

BBITIOJIHATH HCECJIOXHBIC

npeo6pa3013aHI/1;1 YHUCJIO0BBIX

Coboano OTIepPHPOBATH
HOHATUSAMM:  1I€JI0€  YHCJIO,
JIeTUMOCTD quce,
OOBIKHOBEHHAas! Ipo0Bb,
JeCsITUYHAs Ipo0Bb,
pannoHaIbHOE 4HCIIO,
npuOIMKEHHOE 3HAYCHUE
qHuCIIa, 4acTh, 7014,
OTHOIIICHHE, IPOLIEHT,

MOBBIIIEHAE W IIOHI)KEHHE Ha
33JIaHHOE€ YHCJIO TIPOIICHTOB,
MacIrrao;

IIPUBOAUTHh IIPUMEPBI YHCEN C

3aJaHHBIMHA CBOMCTBaAMHU
JIETUMOCTH;

OTIEPUPOBATH MMOHATHSIMH:
norapudm Yucna,
TPUTOHOMETpUYECKas
OKPY)KHOCTb, paJHaHHAs U
rpaaycHas Mepa yria,
BEJIIMYMHA  yIJIa, 3aJaHHOTO
TOYKOM Ha
TPUTOHOMETPUYECKOMN

OKPYKHOCTH, CUHYC, KOCUHYC,
TaHI'€HC U KOTAaHI'€HC YIJIOB,
MMEIOIINX MPOU3BOJIBHYIO
BEJIMYMHY, YUCJTIA € U T

CB000/1HO OTIEPUPOBATH MOHATHIMU:
HaTypaJbHOE MHOKECTBO
HATypaJbHBIX YHCEJ, LEeJoe YHCIIO,

MHOKECTBO

YHUCJIO,

EJBIX qucen,

OOBIKHOBEHHAs JIpO0b, JECATUYHAS

IpoOb, CMEIIaHHOE YHCIIO,
palMOHAILHOE YKCJI0, MHOXECTBO
panroHANIBHBIX qHcel,
UppaIMoHAIbHOE YHUCIIO, KOPEHb

CTCIIEHU N, ACHCTBUTEIHLHOE YHCIIO,
MHOKECTBO JCHCTBUTEIBHBIX YHCE,

reoMeTpuYIecKast HUHTEPIIPETALNS
HaTypaJbHBIX, LEJIBIX,
paHI/IOHaJ'H)HLIX, I[el\/JICTBI/ITeJ'II)HI)IX
YuCel,;

MIOHUMAaTh U OOBACHATH pasHuny

MEXITY HO3UIIMOHHON Hu
HEMO3UIIMOHHON CHCTEMAaMHU 3aluCH
YHCEelT,

MEepeBOAUTh,  4YHMCIa W3  OJHOM
CUCTEMBI 3amucu (cuctemsl
CUMCIIEHUS) B IPYTYIO;

JIOKa3bIBaTh 5 HCIIOJIB30BaTh

MNpU3HAKK ACIIUMOCTH CYMMbI H

MNPOU3BCACHHA TIPU  BBIIIOJIHCHUHN

BBIUHMCIICHUN U pelicHun 3a/1a4;

JlocTruxenue
pe3yNbTaTOB pasjena
I1;

¢BOOOIHO
OTIepUPOBATH
YHCIIOBBIMU
MHOYKECTBAMU npu
pEIICHUH 3a/1aY;

[IOHUMATh IIPUYUHBI U
OCHOBHBIE uaeu
pacmmpeHus

YHUCJIOBBIX MHOKECTB;

BJIAIETh OCHOBHBIMU
MOHATUSMH ~ TEOPHH
JIETTMMOCTH pu
peLIeHNn

CTAaHAAaPTHBIX 3a1a4

UMETh 0a30BEIE
MpeACTaBICHUS 0
MHOYKECTBE

KOMIIJICKCHBIX YHCCJI;

C¢BOOOIHO BBIIOJIHATE
TOXKICCTBEHHBIC
npeoOpa3oBaHus
TPUTOHOMETPUYCCKHUX,
JoTapu(PMUIECKHUX,




BBIpa)KeHHfI, COoACpKaAIMnX
CTCIICHU YHCCII, 6o KOpHHU H3

quce, TU00 JTorapudMbl YUCEIT;

CpaBHHUBATH panuOHaJIbHBIC

qrciia MeXIy CO00i;

OLCHMUBATL MW CpaBHUBATL C

palnroOHAIbHBIMA YUCIAMHU
3HAQYEHUs  LEJbIX  CTENEeHEH
yucelsl, KOpPHEH HaTypaJbHOU

CTCIICHU M3 YUCCII, HOFapI/I(I)MOB
YHUCCII B ITPOCTBIX CIIyHasAX;

n300paxarthb TOYKaAMHU Ha
YUCJIOBOM TMpPSAMOM UEIble U

paliOHAJIbBHBIC YHCJIA;,

n300paxkathb TOYKaAMU Ha
YUCJIIOBOM  NPSIMOM  LEJbIe
CTECTICHU 4HcCell, KOPHHU

HAaTypaJbHOMN CTENEHU U3 YHCEIl,
norapumMbl 4HCET B MPOCTHIX

CITyJasix;
BBIMOJIHATH HECJIOKHBIC
npeoOpa3oBaHusi  EIBIX U

IpOOHO-paMOHATEHBIX
OYKBEHHBIX BBIPAXKCHUH;

BBINOJIHATh ~ apu(MeTHUECKUE
JEUCTBUS, COYETash YCTHBIE U
MUCBMEHHBIE IIPUEMBI,
IPUMEHSISI TPU HEOOXOAUMOCTH

BbIYUCIUTCIIbHBIC yCTpOfICTBa;

HaxXoaMuTb KOPHA
HaTypam,Hoﬁ CTCIICHH, CTCIICHHU

3Ha4YCHUA

C palMOHAaIBHBIM [TOKA3aTeIIeM,
norapudma,
HEOOXOIMMOCTH

UCIIONIB3Ysl  IIpU

BBIYUCINTCIIbHBIC YCTpOﬁCTBa;

IOJIB30BaTHCS OLIEHKOU "

IIPUKUAJIKOU IIPU IIPAKTUYECKHUX

pacueTax;
MMPOBOAUTH 10 N3BCCTHBIM
dbopmynam u TpaBUIam
npeoOpa3oBanus  OYKBEHHBIX
BBIPAKCHUIA, BKJTIOYAOIITIX

CTENIeHH, KOPHHU, JOrapudMbl U
TPUTOHOMETPUUECKUE

byHKIWH,

HaXOAUTh 3HAYCHHA YUCIOBBIX

U OyKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISIE ~ HEOOXOAMMBIE
MOJICTAHOBKH u

npeoOpa3oBaHus;

BBIITOJTHSATh OKpYIJICHHE
palMOHANBHBIX U HPPalMOHAIBHBIX

YHCeJI C 3aJJaHHOM TOYHOCTEIO;

CpaBHHUBATb HCﬁCTBHTGHLHBIG qHucia
PasHbIMU CHOCO6aMI/I;

yIOPSII0YUBATh YMCIIA, 3alHCAHHBIE
B BHUJle OOBIKHOBEHHOU U AE€CATUIHON
1poow,
WCIIOB30BAaHUEM apU(PMETHUECKOTO

qucia, 3allMCaHHBbIC C

KBaIpPaTHOTO
creneHy 0oble 2;

KOpHH, KOpHEHN

Haxoquth HOJ[ m HOK pasueiMu
croco0amMH M MCIOJIb30BaTh UX MpHU
peILIeHUH 3a1a4;

BBIITIOJIHATH BBIYUCIICHUS u
npeoOpa3oBaHus

CoJIepIKaIInX

BBIPAJKECHUH,
JNEUCTBUTEIIbHBIE
yuciaa, B TOM

ylyclie  KOpHU

HATypaJbHbIX CTEICHEW;

BBITIOJIHATD CTaHJIapTHBIE
TOKJECTBEHHbIE  IPeoOpa3oBaHUA
TPUTOHOMETPUYECKUX,
JT0rapupMHUECKUX, CTEIECHHBIX,

UppaloHaIbHBIX BEIPaXKEHUI.

CTCIICHHBIX
BBIPAYKCHHII;

BIaJeTh  (QopMyion

ounoma HeroToHa;

MIPUMEHSATD npu
pelIeHun 3a1a4
TEOPEMY O JIMHEHHOM

npeactasienun HO/;

HIPUMEHSTh npu

peLIeHUN 3a/1a4
Kwuralickyto Teopemy

00 ocTaTKax;

MIPUMEHSATH pu
peLIEeHN 3a7a4
Manyto TEOpEMY
®epma;

YMETH BBITIOJTHATH
3aIuCh yucia B
MMO3ULMOHHOM

CUCTCMC CUHMCIICHHUA,

IIPUMEHSATH pu

peLIeHNI 3a7a4
TEOPETUKO-YHCIIOBbIE

GyHKIMUA: YUCIO |




BBIpDAXKATh B IPOCTEHIIMX
ClIy4yasiXx M3 paBEHCTBA OJHY

NEpEMEHHYIO Uepe3 ApYyTue;

BBIUUCJIATE B IMPOCTBIX CIIydasaXx

3HAYCHUA YUCIIOBBIX n
OYKBEHHBIX BBIpKEHUH,
OCYUIECTBIISS HE00X0IUMBbIE
MOJICTAHOBKHU u
npeoOpa3oBaHus;

n300paxxaTh CXEMaTHYECKH
yroi,  BeJIHMYMHA  KOTOPOTO

BbIpa)K€HA B rpajlycax;

OLICHHUBATh 3HaKH CHUHYCa,
KOCHHYCA, TAHTCHCA, KOTaHI'€HCA

KOHKPCTHBIX YIJIOB.

B noBcenHEBHOU XKW3HU U IIpU

Ipyrux  y4eOHBIX

W3y4YEHUU
MPEeIMETOB:

BBITIOJIHATh  BBIYMCIICHUS TIPU
pElIeHNnN 3a1a4d MPaKTUYECKOTO
XapakTepa;

BBITIOJIHATH IIPaKTUICCKUC
pacCUCThI C UCITIOJIB30BAHUCM IIPpHU

HeO6XOI[I/IMOCTI/I CIIPpaBOYHBIX

n300paxarth CXeMaTUYECKHU
yrod, KOTOPOTO
BBIpA)KEHA B Tpajaycax WIH

paauaHax;

BCJINYHHA

HCIOJIB30BaTh TIpH PCHICHUUN
3aJa4 TaONMMYHBIE 3HAYEHUA

TPUTOHOMETPHUUYECKUX
(GyHKIMH yIIIoB;

BBINOJIHATH ME€PEBOJ BEITUYMHBI
yrila W3 paguaHHOH Mephel B
rpalyCHyIO U 0OpaTHO.

B moBcenHEBHOM KU3HU U NPU

U3YYEHUU JIpyIrUX Y4eOHBIX
IIPEAMETOB:

BBITIOJIHATH JEUCTBHS c
YUCJIOBBIMH  JAQHHBIMU  IIPH

pELIECHNN 3a/1a4 IPAKTHYECKOrO
xapakTepa U 3amady U3
pasIUYHBIX oOOJlacTel 3HAHWH,
UCIIOJIB3YS npu
HEOOXOJUMOCTH  CIPAaBOYHBIE
MaTepUasbl U BHIYUCIUTEIbHBIC

YCTPOMCTBA;

B mnoBcenHEeBHOW JKHU3HHM U IIpHU
U3YYEHHUH JPYTUX IPEIMETOB:

BBINIOJIHATE U OOBSICHITH CPaBHCHHUC

pe3yJAbTaTOB  BBIUMCIEHUA  TpHU
pELICHUM NPAKTUYECKUX 3a/]ad, B
TOM yucie MPUOTMKEHHBIX
BBIYMCIICHUM, HCIIOJb3ys pa3Hble

CrocoObl CpaBHEHHMIA;

3aIlIMCbIBAaTh, CPABHHUBATDL, OKPYTJIATH
JaHHBIC PCaJIbHBIX
BCJIMYHH C UCIIOJB30BaAHUEM pPa3HBIX

YHCJIOBBIC

CHUCTEM U3MCPCHUA,

COCTaBJIATh U OLEHMBATh Pa3HBIMU
croco0amMH YHCIIOBBIE BBIPAXKEHUS
IIPY PELICHUU MPAKTUYECKUX 3a/1a49 U

Ipyrux  y4eOHBIX

3ama4y = M3
IIpEAMETOB

cyMma JIETIUTENEN,

byHK1IHIO0 DMepa;

OPUMEHSITh npu
pELICHUH 3aa4q
LEMHbIE Jpodu;

OPUMEHSITh npu
pelIeHnn 3a/1a4
MHOTI'O4JICHBI C

JCHUCTBUTCIIPHBIMU U
OCJIbIMUA

koa(purnmenTamu;
BIAJIETh  NOHATUIMH
MIPUBOIUMBIN "
HETPUBOAUMBIN
MHOTOUYJICH n
NPUMEHATh UX TpHU

pelIeHuy 3a/1aY;

NPUMEHSTh npu
pelIeHUH 3amaqy
OcHOBHYIO  Teopemy
anreOpsl;

NPUMEHSATh npu
peleHIH 3a1a4

npocTeiime GyHKIH
KOMILJIEKCHOH

MEPEMEHHOHN Kak




MaTEepHAJIOB U BHIYMCIUTENIBHBIX | OLICHUBAaTh,  CPAaBHUBaTb U reOMEeTpUYECKHe
YCTPOKCTB; UCIONb30BaTh IMPU  PELICHUU npeoOpa3oBaHus
NPaKTUYECKUX 3aJ1a4 YHUCIIOBbIE
COOTHOCHUTH peaibHble
3HAQYCHHUSl pPEATbHBIX BEIHYHH,
BEJIMYMHEI, XapaKTEPUCTUKU
KOHKpPETHBIE YHCIIOBbIE
00BEKTOB OKPYKAIOIIET0 MUPA C
XapaKTEePUCTUKU 00BEKTOB
UX KOHKPETHBIMH YHCIIOBBIMHU
OKPY’KaIOLIEero MUpa
3HAYCHUSIMU;
UCTIOJIb30BaTh METO/IBI
OKpYIJIEHUS, NPUONMKEHUS WU
NPUKUIKU npu peleHuu
MPAaKTUIECKUX 3amaq
ITOBCEITHEBHOMW KU3HU
YpaBHeHUs u | Pemats nuHeiinble ypaBHeHus u | Pematsb pannoHaibHble, | CBOOOJHO onepupoBaTh NOHATUAMHU: | JlocTHKeHHE
HEpaBEHCTBA HEpPaBEHCTBA, KBaJ[paTHBIEC | IOKA3aTEJIbHbIE U | ypaBHEHHUE, HEpaBEHCTBO, | Pe3yJIbTaTOB pa3jelia
YpaBHEHUS; Jorapu@MUUecKre YpaBHEHHS | PaBHOCUJIbHbBIE YpaBHEHUS u|ll;
U HEPaBEHCTBA, NPOCTEHIINE | HEPABEHCTBA, ypaBHEHHE,
pemaTh norapupMUIECcKre CBOOOJTHO OTpPEAETSTh
UppaIMOHATIbHBIC U | SIBJISFOIEECS] CIIEAICTBUEM JPYroro
ypaBHeHus Buja log a (bx + ¢) = TANI ¥ BBHIOUpATH
3 TPUTOHOMETPHUUYECKHUE ypaBHEHHS, ypaBHEHUS,
d u mpocreiime HepaBeHCTBA METOA peleHus
YpaBHEHMs, HEPABEHCTBA M MX | PAaBHOCWJIbHbIE ~ Ha  MHOXXECTBE,
Bua log a x < d; ) MIOKa3aTeIbHbIX u
CUCTEMBI; PpaBHOCHIIbHBIE npeoOpa3oBaHus
.. JorapupMUUECKUX
periaTh MOKa3aTe/IbHbIC YPaBHCHUM, 3
UCTIOJTb30BaTh METO/IbI ypaBHEHHI 17§
ypaBHeHus, Buaa abx+c= d (rme .. .
peieHus YPaBHEHHUH: | pemaTh pa3Hble BUABI YpPaBHEHHH M | HEPABEHCTB,
d MOXHO TMpEeJCTaBHTh B BHIE
NpUBEJICHHE K BUJY | HEPAaBEHCTB M HUX CHUCTEM, B TOM | UppalLMOHAIbHBIX
CTEIIEHH C OCHOBaHWUEM a) U . .
5 «IIPOU3BEJICHUE DPABHO HYIIO» | YHMCJIE HEKOTOpbIe YpaBHEHUs 3-i W | ypaBHEHUH U
MPOCTEUIINe HEPaBEHCTBA BHUJIA . o
p P M| ymn «uacTHOE paBHO Hymow, | 4-if CTelneHel, NpoOHO- | HEPaBEHCTB,
ax < d (rme d MOXHO ) )
3aMeHa MepPEeMEHHBIX; panroHaIbHBIE U UPPAMOHATIBHBIC, | TPUTOHOMETPHUECKUX




Hpe,Z[CTaBI/ITL B BUAC CTCIICHU C
OCHOBaHHEM a);.

IIPUBOJIUTH HECKOJIbKO
IIPUMEPOB KOPHEW NMPOCTENIIETO
TPUTOHOMETPHYECKOTO
ypaBHEHHS BHJA: SIN X =@, COS X
=a, tgx=a,Cctgx=a, roe a—
TaOJINYHOE 3Ha4YeHUe
COOTBETCTBYIOIIEH

TPUTOHOMETPUUYECKON () YHKIIHH.

B noBcegHEeBHOM KU3HU U IIPU
U3YYEHHUH JPYTUX OPEeIMETOB:

COCTaBJIISATh u pemarh
ypaBHEHUs " CUCTEMBI
YPAaBHEHUN  NpU  pEUICHUH
HECJIOXKHBIX IIPAKTUYECKUX
3amaqy

HCIIOJIB30BaTh METO]{
UHTEPBAJIOB NI PEILEHUS
HEPaBEHCTB;

UCIIONIb30BaTh  TpaduyecKuit
METOA Uil TPUOIMKEHHOTO
peleHus ypaBHEHUI u
HEPABEHCTB;

n300paxkaTh Ha
TPUTOHOMETPUYECKON
OKPY’KHOCTH MHOECTBO
pereHui MPOCTEUIINX
TPUTOHOMETPHUUECKHUX
YpPaBHEHUH U HEPABEHCTB;
BBITIOJIHATh ~ OTOOp  KOpHEH
YpaBHEHUH  WJIH  PEUICHUU

HCPAaBCHCTB B COOTBETCTBUU C
AOIMOJIHUTCIIbHBIMU  YCJIOBUSAMU
H OIrpaHUYCHUAMU.

B noBcenHeBHOM XKU3HU U TIPU

U3YYEHUU JIpYTUX y4eOHbIX
PEIMETOB:

COCTaBIIATh u pemaTh
yYpaBHEHUS, CUCTEMBbI

YPaBHEHUH W HEPABEHCTBA IIpU

OBIIAJIETh ~ OCHOBHBIMH  THUIIAMHU
MOKa3aTeIbHbIX, JOrapu(pMHUECKUX,
HppallOHANIbHBIX,

YpaBHEHUN  H

CTEIIEHHBIX
HEPAaBEHCTB U
CTaHIAPTHBIMU
pELICHU W NPUMEHATh UX IIpHU

METOJaMH nux

PCUICHHHU 3a/1aY;

IIPUMEHATh  TEOPEMY

PELIEHUIO YPaBHEHU;

besy «

IpUMEHATh TeopeMy Buera nus
pelmeHuss HEKOTOPBIX ypaBHEHHU
CTEIICHHU BBILIE BTOPO;

NOHUMATh  CMBICII  TEOpeM O
PAaBHOCHUJIBHBIX W HEPABHOCHUJIBHBIX
peoOpa3oBaHUAX YpaBHEHUH U

YMCTb UX NOKA3bIBATh;

BIIAJCTh
YpaBHEHUH,

MeToAaMu pelenus
HEPAaBEHCTB M  HUX
CUCTEM, YMETb BBIOMpPAaTh METOJ
pemieHust ¥ OOOCHOBBIBaTH CBOM

BBIOOD;

HCIIOJIB30BAaTh MCTOA HHTCPBAJIOB
AJi1 pCHICHUA HCEPABCHCTB, B TOM
qucie I[pO6HO-paI_II/IOHaJ'H>HLIX nu

YpaBHEHUH u

HEPaBEHCTB, ux
CUCTEM;

¢BOOOIHO pemaTh
CHUCTEMBI  JIMHEHHBIX
YPaBHEHUH;

pewiaTth OCHOBHBIE
TUNBl YPAaBHEHUU W
HEPaBEHCTB c
napaMeTpamy;
MPUMEHSITh npu
peLeHun 3a1a4y
HepaseHcTBa Komm —
byHskoBcKoOroO,
bepnyinu;

UMETh IPEACTABICHUE
0 HEpaBEHCTBAX
MEXKIY
CTEIIEHHBIMU

CpeIHUMU




peLIeHU 3aja4

Apyrux
y4eOHBIX MPEMETOB;

UCIIOJB30BaTh YPaBHEHUA W
HEPaBEHCTBA JUIS IOCTPOEHNUS U
HCCIIEI0BAHUSA MIPOCTENIINX
MaTEeMaTHYECKUX Mozeen
peajbHBIX ~ CUTyalUHd  WIH

MMPUKIAAHBIX 3a/1a4;

yMETh UHTEPIPETUPOBATH
MOJTYYCHHBIM MpH  pEIICHUU
YpaBHEHMS, HEPABEHCTBA WIJIH
CHCTEMBI pPe3yJIbTaT, OLICHUBATh
ero MpaBA0NoI00me B
KOHTEKCTE 3aJaHHOW peasbHOU
CUTyallUM WIM NPUKIAJIHON

3a1aun

BKJIFOUYAFOLIINX B ce0st

UppalMOHAJIbHBIE BHIPAKEHUS;

pemaTh anreOpandeckie ypaBHEHHUS
U HCPABCHCTBA M HX CHCTCMbI C
napamMeTpaMu  anreOpandecKkuM U
rpadguuecKkuM MeTOIaMu;

BJIaJICTh Pa3sHBIMU METOJaMHU

A0Ka3aTCJIbCTBA HCPABCHCTB,
peaTh YpaBHCHUA B IECJIbIX YUCIIAX;

MU300paxaTh MHOKECTBa
TIOCKOCTH, 3aJ1aBacMble
ypaBHEHHSIMHU, HEPABEHCTBAMHU M HMX

Ha

CHCTEMAaMHU;
CcBOOOIHO HCIIOJB30BATh
TOX/ICCTBEHHBIE  TPeoOpa3oBaHuUs

IIPY PELICHUU YPaBHEHUU U CHCTEM
ypaBHEHUH

B nmnoBcenHeBHOW JKHW3HM U IpH
H3y4YEHUU JPYIUX IPEAMETOB:

COCTaBIISITh M pelIaTh YpPaBHEHUS,

HCPABCHCTBA, UX CUCTCMBbI IIPU




peleHNH 3a1ad JIpyrux y4eOHbIX
IIPEIMETOB;

BBINOJIHATH OLIEHKY IPaBJIONOA00US
pe3ynbTaToB,  IOJYyYaeMbIX  IpHU
pelIeHUH pPa3IMYHBIX ypaBHEHU,
HEpPaBEHCTB U HX CUCTEM IpHU
pelleHnH 3ajad  JApYrux y4eOHBIX

IpeaAMETOB,

COCTaBIISITh M pellaTh YpaBHEHUS U
HEpaBeHCTBA C TMapaMeTpaMu IpH
pelieHny 3aJad  JPYTrux y4eOHBIX
MPEAMETOB;

COCTaBJIAATh YPABHCHHUC, HCPABCHCTBO

WIM UX CHCTEMY, OIMCBHIBAIOLINE
peanpHyo CUTYaLUIO WIN
MIPUKJIATHYIO 3a1a4y,
HMHTEPIPETUPOBATH IIOJIy4YEHHBIE
pE3yIbTaThI;

HCITOJIB30BaTh IIPOTrPaMMHBIE

CpPEACTBA MPHU PEIICHUU OTHEIBHBIX
KJIACCOB YPaBHEHUI U HEPABEHCTB

OyHKIMU

OnepupoBath Ha  0a30BOM
ypoBHE MOHATUSAMU:
3aBUCUMOCTDH BCJINYHH,

(byHKLUS, apryMEHT U 3HAaYeHHe
¢byHKLIMH, 00JIaCTh ONIPEAEIICHUS

OnepupoBatb
3aBUCUMOCTD

MMOHATHUAMH
BCJIMYMH,

(byHKIMS, apTyMEHT ¥ 3HaYeHUE

byHKIHH,
ofpeneeHus

00J1acTh
U MHOXECTBO

Brnanets moHATHSAMH: 3aBHCHMOCTb
BEIMYUH, (YHKIHS, apryMeHT H
GbyHKIHH,
oTpeieIeHus u

3HAYEHUN byHKIHH,

o0yacThb
MHOXECTBO

rpadux

3HA4YCHUC

JocTmxenue
pe3yNbTaTOB pasjela
Il;




51 MHOXECTBO 3HAYEHUI
¢dbyHKIIMH, TpadUK 3aBUCUMOCTH,
rpaduk dbyHKIIIH, HYJIH
GbyHKIMIH, IIPOMEKYTKH
3HAKOIIOCTOsIHCTBA, BO3pAaCTaHUE
YHCIIOBOM

yObIBaHUE

Ha IIPOMEXKYTKE,

Ha YHCIIOBOM
MPOMEXKYTKE, HauOoNblllee W
HaVMEHBIIIEe
GyHKIIH

IPOMEXYTKE,  MEepUOJUUEcKas

(GyHKIIHS, TIEPUO;

3HA4YCHHUC

Ha YHUCIIOBOM

omepupoBaTh  Ha  0a30BOM
YPOBHC IMOHATHAMU: IpsAMasAd U

oOpaTHas MPONOPLMOHAIBEHOCTh

JTMHEWHas, KBaJ[paTHYHAs,
nmorapudmudeckas "
MoKa3aTeabHas ¢byHKINY,

TPUTOHOMETPHUYECKUE (PYHKIIUH;

pacro3HaBaTh rpaduxu
3JI€MEHTaPHBIX b yHKIMIHA:
IpsAMOM u oOpaTHOM
MPONOPIUOHAIBHOCTH,

JIMHENHOM, KBaJIpaTUYHOM,
JorapupmMuIecKon u
ITOKa3aTeIbHON (GyHKIMIH,

TPUTOHOMETPUYECKUX (YHKIIHIA;

3HaYyeHUH (yHKUUH, Tpapuk
3aBUCUMOCTH, rpaduk
byHkMd, Hym  QYHKIWH,
POMEKYTKA
3HAKOMOCTOSIHCTBA,
BO3pacTaHHE Ha  YHUCIOBOM
NPOMEKYTKe, YyObIBaHME Ha
YHCIIOBOM POMEXKYTKE,
HauOoJblllee W HAaUMEHbLIee
3HauYEHUe GbyHKIIU Ha
YHCIOBOM POMEXKYTKE,
NepUOTNIeCKast byHKIHS,

HEepUOJI, YeTHAsI U HeUeTHasl
byHKINMY;

OIIepUpPOBAThH MOHSATHUSIMHU:
npsmast u oOpaTHas
HPOTIOPIIMOHATIBHOCTB,

JTMHEWHas, KBaJpaTUIHAS,
JorapupmMuuecKas "
HOKa3aTebHas byHKIHY,

TPUTOHOMETPHUYECCKHUEC
byHKINY;

OTIpeIeNIATh 3HaUeHHE QYHKIIUU
[0 3HAUEHHUIO apryMeHTa IpH
Pa3MUYHBIX CIOCO0aX 3aJaHus

byHKINM;

rpadux  dyHKIUY,
Hymd  QYHKOUH,  HPOMEXYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHWE Ha
YHCIIOBOM TIPOMEXYTKE, YOBIBaHHE

3aBHCHUMOCTH,

Ha IIPOMEXKYTKE,
HauOosbIIee u HauMEHbIIIEEe
3HayeHue (YHKIUM Ha YHUCIOBOM

YHUCJIIOBOM

MIPOMEXKYTKE,

byHKIMS,
HEYeTHasI

nepuoanIecKas
MepPHO/I,

GbyHKIHH,
3TH  TOHATHSA

YyeTHasT |
YMETb
IIPUMEHSITD pu

PCUICHNHU 3a/1aY;

BJIAJETh  TIOHSATHEM  CTETICHHAs
GyHKUIUSA; CTpOUTH €€ Tpapuk Hu
yMETh NPUMEHSATh CBOMCTBa
CTENCHHOW (YHKIMH NPU pPEIICHHH

3aa4;

BJIQJIETh MOHSATUSAMM MOKa3aTesbHas
(GyHKIMS, SKCIIOHEHTa; CTPOUTh HX
rpagukd ¥ yMeTb  IPUMEHATH
CBOMCTBa TOKa3aTEeIIbHOW (YHKIIUU
MIpU PEIICHUH 3a/aY;

BIIAJIETh HOHSATHEM
norapudmMudeckas byHKIHUS;
CTpouTh €€ Tpaduk U yMEThb
IIPUMEHATD CBOMCTBA

BIaaCThb IIOHATUEM

aCUMNTOTBl M YMEThb
€ro IMpUMEHSTh MpU

pelieHuy 3a1a4;

OPUMEHSTh  METOJIBI
pelIeHUs MPOCTEUIITNX
nuddepeHIanbHbIX

YPaBHEHUH NEPBOTO U

BTOPOI'O MOPSIKOB




COOTHOCHUTh rpaduxu
3JIEMEHTapPHBIX GbyHKUIMIA:
psMOit u oOpaTHOM
IIPONOPLIUOHAIBHOCTH,

JIMHENHOM, KBaJpaTUYHOM,
norapupMuIecKoi "
[I0Ka3aTEeIIbHOU ¢byHKUUH,

TPUTOHOMETPHUUECKUX () YHKITHIA
¢ popMynamMu, KOTOPHIMU OHU
3a/1aHbl;

HaXO/UTh
MPUOTMKEHHO

1o rpauky
3HAYCHHUS

(GYHKIMM B 331aHHBIX TOYKAX;

OIIpEACIIATh 1o rpapuxy
cBoiictBa  (QyHkuMHM  (HyIH,
POMEXKYTKH
3HAaKOTIOCTOSTHCTBA,
MPOMEXKYTKH  MOHOTOHHOCTH,
HauOoNbIINE M HaWMEHbIINE

3HAYCHHMS U T.I1.);

CTPOMTH ICKU3 rpaguka
GYHKIMH,  YIOBIETBOPSIOIICH
NPUBEICHHOMY Ha0OpY YCIOBHIA
(mpoMexXyTKH ~ Bo3pacTtaHusi [/

yObIBaHUs, 3HAYCHHE (PYHKITH B

CTpOUTH TpaUKU H3YYEHHBIX
bynxumit;

ONHUCBHIBaTh MO TIpaduKky U B
MPOCTEUIINX
bopmyie

cBOMcTBa (YHKIMH, HAXOAUTh
1o rpaduxy byHKIIMN
HauOoJbIINe M HAUMEHbIINE

CiIydasix
MOBEJICHUE u

1o

3HAYCHUS;
CTPOUTH ICKU3 rpaguka
(GyHKUUY, YIOBIETBOPSIOLICH
IIPUBEIEHHOMY Habopy
YCIIOBHH (mpomexyTKH

BO3pacTaHus/yObIBaHHUS,
3HaueHHe (QYHKIMU B 33 aHHON
TOYKE, TOYKH OSKCTPEMYMOB,
ACHMIITOTHI, HYJH (QYHKIINH U

T.J.);

pemaTth YpaBHEHUS,
MPOCTEUIINE CHCTEMBI
ypaBHEHUH, HACTIONB3YS
cBoWicTBa (QYHKIMH U  HX
rpaduKoB.

aorapupMUUEcKo  (YHKUMU MpH
pelIeHnH 3a1a4;

BIIAJICTh HOHSATHAMHI
TPUTOHOMETPHUYECKHUE byHKINY;
CTpOUTh HX TpaduKd U YMETb
IPUMEHSATh CBOWCTBa

TPUTOHOMETPUYECKUX (PYHKIUH MpH
pelIeHNH 3a1a4;

BJIaJCTh IIOHATHUECM o6paTHa;1
(I)YHKI_[I/IH; IPUMCHATb 3TO IIOHATHUC

IIpu pCIICHUHU 3ada4,

NPpUMCHATH IIpU PCHICHUU 3aJad

b yHKIHIA:
MEPUOTNIHOCTD, OTPAHNYEHHOCTD;

CBOMCTBA YCTHOCTB,

NPUMEHATh IIPU PELICHUU 3a1ad

npeodpa3zoBaHus rpauKoB
hyHKIIHI;

BJAJE€Th  TOHATHSAMHM  YHUCIIOBas
MOCJIe10BaTEIbHOCTD,

apuMeTHUECKash ¥ TeOMETPHUECKas
MIPOTPECCHSI;

IIPUMEHATh IpU pPELUICHUH 3a1a4
CBOIiCTBa u IpU3HAKU
apuMETHIECKON ¥ TEOMETPUUECKOM
IIPOTPECCHUH.




3aJJaHHOMI TOYKE, TOYKH

KCTPEMYMOB H T.1I.).

B noBcenHEBHOU KW3HU U IIpU
U3YUEHHUH JPYTUX OPEIMETOB:

omnpeAeNsiTh Mo  rpadukam
CBOMCTBA PEAJIBbHBIX IPOLECCOB
Y 3aBUCUMOCTEH (HanboibIIue u
HaUMEHbBIIINE 3HAYCHMUS,
MPOMEXYTKH  BO3pacTaHusl |
yOBbIBaHHUS, MIPOMEKYTKH

3HAKOIOCTOSTHCTBA U T.I1.);

WHTEPIPETUPOBATh CBOWMCTBA B
KOHTEKCTE KOHKPETHOMN

MPAKTUYECKON CUTyaluU

B noBcegHEeBHON KU3HU U IPH
U3Y4YEeHUH JIpYTUX  y4eOHBIX
HPEIMETOB:

OTpeeIsATh Mo TpaduKkaM 1
UCTIONB30BaTh JIJISl  PEIICHUS
NPUKJIAJIHBIX 331a4 CBOWCTBA
peanbHbIX IPOLIECCOB u
3aBUCUMOCTEH (HAMOOJBIINE U
HAVMEHBIIIHE 3HAYCHUS,
NPOMEXYTKH BO3pAacTaHUS U
yObIBaHUs byHKIMH,
POMEXKYTKH
3HAKOIIOCTOSIHCTBA,

ACUMITOTHI, IEPUOJ U T.I1.);

MHTEPIPETUPOBATh CBOWCTBA B
KOHTEKCTE KOHKPETHON
MIPaKTUYECKON CUTYALUH;

ompeneNniaTe 1o  Tpadukam
IMPOCTEHINME XapaKTePUCTUKH
MEPHOANYSCKHUX IPOIECCOB B
OnoJIoruy, YKOHOMHKE,
MY3BIKE, PAJUOCBSI3H W JIp.

(aMIuMTY A, IEPUOA U T.I1.)

B mnoBcenHEBHOW JKHM3HHM U IpH

U3YYEHUH TPYTHX yueOHBIX
MPEIMETOB:

ompeAensiTe 1o rpapukam  u
WCIIOJIb30BATh ISt peteHus
MPUKIAIHBIX 33134 CBOHCTBa
peanbHbBIX IpOLIECCOB u
3aBUCUMOCTEH  (HamOoJbpIIuEe |
HaMCHBIIIHE 3HAYCHUS,
MIPOMEKYTKH BO3pacTaHHA "

yObIBaHUS (YHKIMH, HPOMENKYTKH
3HAKOIOCTOSIHCTBA,
TOYKH Tepernda, Iepuos 1 T.11.);

ACHUMIITOTHI,

CBOMCTBA B
KOHKPETHOM

HWHTEPIPETUPOBATH
KOHTEKCTE
MPAKTUYECKON CUTYyaIUH;.

OTIpEEIIATh rpadukam
MIPOCTEMIIINE

NCPHUOAUICCKHX

o
XapaKTePUCTUKH
IIPOIIECCOB B

OHoJIOruH,

9KOHOMHMKE, MY3BIKE,

pamuocBs3u W Ap. (amIuMTyza,

NEPUOJ U T.II.)

DIIeMEHTEI
MaTeMaTUYECKOTO
aHaJIM3a

OnepupoBath Ha  0a30BOM
YpOBHE

pou3BoJIHAs (YHKLUHU B TOUKE,

IIOHATUAMMU:

OnepupoBaTh MOHSTUSIMH:
MPOM3BOAHAS (YHKIIMH B TOYKE,

KacaTelbHas K rpaduky

Bimagers 1moHsTHEM  OECKOHEYHO

yObIBaromas reoMeTpuyecKas

JlocTrmxenue
pe3ybTaTOB pasjena
Il;




KacareabHast K rpaduky
byHKIHH, MIPOU3BOIHAS
bynximp;

OTIpeNIeNATh 3HAaYCHHUE

MPOU3BOIHON (DYHKIIMH B TOUYKE
0 U300paKEHUIO KacaTeIbHOU K
rpaduKy, NpOBEIEHHONH B 3TOU
TOUKE;

peuiaTh HECJIOXKHBIC 3ada4u Ha
MMPUMCHCHHC CBiA3HU MCKOY

IMPOMEKYTKaMH MOHOTOHHOCTH

" TOYKaMHU HKCTpEMyMa
(byHKLIMH, C OTHOW CTOPOHBI, U
NPOMEXYTKaMHU

3HAKOMOCTOSIHCTBA M HYJISIMHU
MIPOM3BOHON 3TON QYHKIIUH — C
JIPYTOH.

B noBcenHEBHOM )XHU3HU U IIPU
U3Y4YEHUU APYTUX IPEAMETOB:

MOJIB3YSICh rpadukamu,
CpaBHHBATH CKOPOCTH
BO3paCTaHUS (pocra,
TIOBBIIICHMSI, YBEJIHUCHUS U T.I1.)
WIn CKOpOCTH  yOBIBaHUS
(mageHust, CHIDKCHHS,

byHKLuy, IIPOU3BOIHAS
byHKINY,

BBIYUCIISITh MPOU3BOTHYIO
OJTHOYJICHA, MHOTOYJICHA,
KBaJ[paTHOTO KOpHS,
POU3BOIHYIO CYMMBI
b yHKIIHI;

BBIYHUCIISITh IPOM3BO/HBIE

AJIEMEHTAPHBIX (QYHKIMHA U HX
KOMOWHAIHH, UCTIONB3YSI
CIIPaBOYHbBIE MaTepUabl;

HCCJICI0BaTh B HpOCTGﬁIHHX

ciyyasix byHKIIU
MOHOTOHHOCTb, HaXO/HTh

Ha

HAaWOOJBIINE ¥ HAUMEHBIINE
3HaYeHHs (DyHKIMA, CTPOHTH
rpagykd  MHOTOWICHOB U
NPOCTEUIIMX  PAalMOHAIBHBIX
GYHKIMKA €  HWCHOJb30BaHUEM
ammapata  MaTeMaTH4YeCKOTro

aHaJin3a.

B noBcegHEeBHON XU3HU U NIPH

U3Yy4CHUU JIPYTUX
IIPEAMETOB:

y4eOHBIX

IIPOrpeccusi U yMEThb IIPUMEHATH €r0
IIPY pPELICHUH 3a]1a4;

IOpUMCHATL I PCIICHUA 3aJad

TEOPUIO MPEICIIOB;

BIaJCTb ITOHATHUAMHU OCCKOHEYHO

Ooyple ¥ OECKOHEYHO MaJble

YHUCJIOBBIC IIOCIICAOBATCIIBHOCTU H

YMETh  CpaBHUBaTb OECKOHEYHO
Oonpimiie W OECKOHEYHO MaJble
IIOCJIEJOBATEIbHOCTH;

BJIAACTh IOHATUAMU: TIPOU3BOAHAA

GYHKIIMM B TOYKE, MPOU3BOIHAS
GbyHKIUY;

BBIYHCTISITh MIPOU3BOIHBIE
JNIEMEHTApPHBIX (QYHKIMA U UX
KOMOMHAIIHIA;

HCCIe0BaTh byHKIIUN Ha

MOHOTOHHOCTb U 9KCTPEMYMBI;

CTpOUTH TpapUKd U TPUMEHATH K
pelIeHN0 3ajad, B TOM 4YHCIIE C
apamMeTpoM;

BJIAJIeTh IIOHATHEM KacaTelbHas K
rpapuky  QyHKUMH U
MIPUMEHSTH €r0 IIPU PELICHUN 3a1a4;

YMETh

cBOOOJIHO BIIAJICTh
CTaHIIAPTHBIM
anmapaTom
MaTeMaTHYECKOTO
aHanmm3a
BBIYUCIICHHSI
MIPOM3BOJTHBIX
byHKIIUN
IIEPEMEHHOM;

IS

OTHOH

CBOOOJIHO MPUMEHSTh
anmapat
MaTeMaTH4eCcKOro
aHamm3a TSt
UCCIICIOBaHHS

b yHKIHiA u
MOCTPOCHHUS
rpaguKkoB, B
YHCIie HCCIIEIOBAHUS

TOM

Ha BBIITYKJIOCTb,

OIePUPOBATH
HOHSTHEM
nepBooOpasHOi

byHKIIH
peleHus 3a/1ay;

JIIA

OBJIAZIET OCHOBHBIMH
CBEIECHUSIMHU 00
uHTerpaie Herorona—




YMEHBILIEHUSI U T.I.) BEJIUYHUH B
peanpHBIX Ipoleccax;

COOTHOCHTH T'pa)MKH peaibHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OMHMCAHUSAMH,  BKIIOYAIOIIMMH
XapaKTePUCTUKU CKOpOCTHU
u3MeHeHus  (OBICTpBIM  POCT,

IIJ1aBHOC IMMOHMKCHHE U T.H.);

UCII0JIb30BaTh rpaduku
pealpHBIX  MPOLECCOB  JUIA
pereHus HECIIOKHBIX

MPUKJIAAHBIX 3aaa4, B TOM YUCJIC
ornpezaess rpaduxy
CKOPOCTb X0/1a Tpolecca

o

peliaTh MPUKIAAHBIC 3a1a4U U3

Oouosornv, (U3UKHA, XHUMHH,
SKOHOMHUKH u JIPYTHX
NMPEeIMETOB,  CBS3aHHBIE  C

MCCJIEI0OBAaHUEM XapPAKTEPUCTUK
peaabHBIX MPOLIECCOB,
HaXO0XACHUEM HaHOOJBIINX U
HaMEHBIINX 3HAYCHHH,

CKOpPOCTH U YCKOPEHHMS U T.I1.;

MHTEPIPETUPOBATH
IIOJIy4ECHHBIE PE3YyJIbTaThl

BJIaJI€Th NOHATHAMH MEepBOOOpa3Hast
(GyHKIMS, ONpeIeIeHHbIN UHTErpal;

NpUMEHSATh  TeopeMy  HbroToHa—
JleliOHuMIa W ee CIEeACTBUS IS

pelIcHuAd 3aga4.

B mnoBcenHEBHOW JKHM3HM U IIpH

W3Y4YEeHUU JIPYTHX y4eOHBIX
MPEIMETOB:

pemiath TPHUKIAIHBIC 3aJa4dl W3
OHoJIOrHH, ¢buzukwy, XAMUH,

OKOHOMHKH W [OPYIrux IpEeaAMETOB,
CBsI3aHHBIC C HCCIICJOBAaHUEM

XapaKTEpUCTHK MPOLECCOB;

HHTCPIIPETUPOBATH IMMOJTYYCHHBIC

pe3yNIbTaTh

Jleiitbanmia wu  ero
MIPOCTEUILNX

MMPUMCHCHUAX

ONEpPUPOBATH B
CTaHJAPTHBIX
CUTYyaLUAX
IIPOU3BOJHBIMU
BBICIINX MTOPSAKOB;

YMETh IPUMEHSATH IPU
pereHun 3a1a4
CBOIiCTBa
HETIPEPBIBHBIX

G yHKIHIA;,

YMETb IPUMEHSTH NPU
penieHun 3a1a4
TEOPEMBI

Beiiepmrpacca;

YMETh BBITTOJTHSTh
pUOJIMKESHHBIC
BBIYUCIICHUS (METOIBI
peleHusl ypaBHEHUH,
BBIYHCIICHUS
OIIPEICIICHHOTO

UHTETpana);

YMCTb MNPHUMCHATH
IMPHUITIOKCHUC




MIPOU3BOJIHOM u
ONPEEICHHOTO
HHTETpajia K pelueHuo
3amaq
€CTECTBO3HAHUS,

BIaACTb IIOHATHUAMUN
BTOpas IMPOU3BOAHAA,

BBITTYKJIOCTh Tpaduka

GyHKIIMM ¥ yMETh
UCCIIE/IOBaTh
G YHKITHIO Ha
BBIITYKJIOCTD
CraTucTuka u | OnmepupoBate  Ha  0azoBoM | ImMeTp  mpexacraBiernne o | OnepupoBaTh ocHOBHbIMHU | JlocTHKEHHE
TEOpHS ypOBHE OCHOBHBIMH | TUCKPETHBIX W HENPEPHIBHBIX | OMHUCATEIFHBIMU XapaKTEPUCTUKAMH | PE3YyJIbTATOB pa3jesa
BEPOSITHOCTEH, OIUCaTeIbHBIMU CIyyallHBIX  BEJIMYMHAX W | YMCIOBOro  Habopa,  moustuem | ll;
JOTHKa ¥ | XapaKTePUCTHKAMU YHUCIIOBOTO | PacIpe/eICHHSX, O | reHepaJbHasi ~ COBOKYHNHOCTH U
. . UMETb NpE/ICTAaBICHUE
KOMOMHATOpHUKa | Habopa: CpeHee | He3aBUCHUMOCTH CllyyailHBIX | BBIOOPKOI M3 Hee; _
0 [EHTPAIBHON
aprupMeTHIECKOE, Me/naHa, | BEJINYHH; 3
OIIEpPHPOBATH MOHATUSIMH: YaCTOTA U | IPEJEIIbHON TEOpEME;
HauOoIplllee ¥  HauMEHbIIee
i UMETh  TPEACTABICHHE O | BEPOSATHOCTh COOBITHA, CymMMa H
SHa9CHHA, . | IMETh Tpe/ICTaBICHHUE
MaTeMaTH4ecKOM OXUIAHUHM U | IPOM3BE/ICHHE BEPOSTHOCTEH,
. . |0 BBIOOPOYHOM
omepupoBaTh  Ha  0a30BOM | JHCIIEPCHU CIly4allHBIX | BBIYUCISATH BEPOSATHOCTH COOBITHI
K03 purmenTe
YPOBHE MOHATUSAMU: YaCTOTa U | BEJINYMUH; Ha OCHOBE IT0/ICYETA YHCJIa HCXO0B; bun
KOppeIsuu u
BEPOSITHOCTh COOBITHS, o
U UMETh  TpEACTaBICHHWE O | BIaJeTh OCHOBHBIMH TOHSATHSAMHU | JIMHENHON PETPECCHH,
CJIy4aiiHbIi BBIOOD, OTBITHI C pea A perp ’
ABHOBO3MOSKHBIMIL HOPMAJIGHOM pAaCHpE/ie/IeHHH M | KOMOMHATOPUKK WM yYMEThb  HX
paBHOBO3MO ) VMETH MPEICTABIEHHE
npuMepax HOPMAJIBHO | MIPUMEHSTH IIPH PEIICHUH 33/1a4;

SJICMCHTAapPHBIMU CO6BITI/I${MI/I;

0 CTaTUCTHYCCKUX
TUIoOTE3ax U MPOBCPKE




BBIYUCTIATH BCPOATHOCTU
COOBITHII Ha OCHOBE nmoacucra

YHCJia UCXOJ0B.

B moBcenHeBHOM KU3HU W TIPU
W3YyYECHUH APYTUX MPEeIMETOB:

OLICHUBAaTbL HW CpaBHUBATL B
IMPOCTBIX CJIy4YasaAX BCPOATHOCTU

cOOBITHH B peaIbHOM JKU3HU;

qyuTaTh, COIIOCTAaBJIATD,
CpaBHHUBATb, MHTCPIIPECTUPOBATH

B MPOCTBIX CJIy4asaX PpCaJbHbIC

JlaHHbIEe, TIpPEACTaBIECHHBIE B
BHJIE TabJIuLL, Jiarpamm,
rpaduKoB

paclpeiesieHHbIX  CIyYalHbIX

BEJIMYHH;

IIOHUMAaThb 3aKOHa

CyTh
00bIINX yuce u
BBIOOPOYHOTO MeToza

HU3MCPCHUA BepOHTHOCTCﬁ;

UMEThb  IpeJcTaBiIeHHE 00
YCIIOBHOM BEpPOSITHOCTM U O
IIOJIHOM BEPOATHOCTH,

INPpUMCHATL HUX B PCIICHUU

3aad;
UMETh NPE/ICTaBICHHUE 0
BAXHBIX  YaCTHBIX  BHAaX

pacnpenesieHuii U TMPUMEHSTh
HX B PCIICHWHU 3aaa4;

HMETh MPECTABICHUE 0
KOppesLu CIIy4YailHbIX
BEJIMYHH, 0 JIMHCHMHOMN
perpeccum.

B noBcegHEBHON XU3HU U IIPH
W3YYEHUU APYTUX MPEIMETOB:

MMETh TpeACTaBlIeHUE 00 OCHOBax
TEOPUU BEPOATHOCTEMH;

HUMCTb IpeaAcCTaBJIICHUC 0
AUCKPETHBIX n HCIIPCPBIBHBIX
cnyqaﬁme BCJIMYHUHaAX u

pacupCaciCHUAX, O HC3aBUCUMOCTHU
CJ'Iy‘I&fIHBIX BCJINYHH,

HUMCTh npeaAcCTaBJICHUC (0)

MaT€MaTU4C€CKOM OXXHMJaHNH n

JAUCTICPCUHA CJ'Iy‘IB.fIHBIX BCJINYHH,

HUMCTh npeaACTaBJICHUC (0)

COBMCCTHBIX pacnpeacaCHUsIX

CHy‘I&ﬁHBIX BCJINYHH,

INOHUMAThb CYTb 3aKOHa 0OJIBIIHX

yuceal M BBIOOPOYHOTO MeETOZa
U3MEPEHUs BEPOSITHOCTEH;

UMETH IpeacTaBICHUE 0
HOPMAJILHOM  paclpesielieHuu |
npuMepax HOPMAaJIbHO
pacrpeeIeHHBIX CITy9qalfHBIX
BEJINYMH;

HMMETh IIPEICTABIICHUE O KOPPEIALIUU
CIIy4alHBIX BEJIMYUH.

CTaTUCTUYCCKOM
TUIIOTE3EI, o
CTaTHUCTUKE KPUTEPHUS
i ee YpOBHE
3HAUYNMOCTH;

HUMCTb IIPCACTABICHUC

0 CBSI3U
OMITMPUUCCKUX u
TEOPETUYECKUX
pacIpeeiIeHNi;

WMETh MpPEICTaBICHUE
0 KOJIMPOBaHUH,
IBOUYHOU 3alluCH,

ABOUYHOM JICPCBC;

BJIAJIETh OCHOBHBIMH
NOHATHSMH ~ TEOPHUH
rpa¢os (rpad,
BEpIINHA, pebpo,
CTENICHb  BEPIIMHBI,
nyTh B rpade) u yMeTh
OPUMEHATh WX TIpH

pelieHuy 3a/1ay;

UMETh IPEICTaBICHUE
O JIepeBBSAX U YMETH
IPUMEHSTh pu
pelleHnH 3ajay;




BbIYUCIATH HJIn OLICHUBAThH

BEPOATHOCTH  COOBITUH B

peaNbHON KU3HU;

BBIOMPATH MMOAXOISIIHAE

MCTOJBbI MMpeaACTaBICHUA n

00paboTKH JaHHBIX;

YMCTb pemaThb HECIIOKHBIC
3aJla4yi Ha IMPUMCHCHHUEC 3aKOHaA

OOJNIBIIMX YUCET B COIMOJIOTHH,

CTPaxOBaHHH,
3JIpaBOOXPAaHCHUH,
olecrieyeHun 0€30aCHOCTH

HAceJeHUs B YPE3BBIYANHBIX
CUTYyaLUsAX

B mnoBcenHEeBHOW JKHU3HHM U IIpHU
U3YYEHHUH JPYTUX IPEIMETOB:

BBIYUCIIATD nin OLICHUBATH

BEPOSITHOCTH COOBITUH B peasibHOM

KHU3HU;
BBIOMpATh METOIBI TOIXOISIIETO
MpEeACTaBICHUS " 00paboTKn

JaHHBIX

BIAJeTh  IOHSATHEM
CBA3HOCTb U  yMETh
IPUMEHSTh

KOMITOHEHTBI
CBA3HOCTHU npu

pCIICHUU 3a1a4;

YMETh OCYILIECTBIATH
yTu pebpam,
o0xonpl  pedbep U
BEpLINH rpada;

oo

HUMETh TPECTaBICHNE
00

raMuJIbTOHOBOM IIYTH,

SUJIEPOBOM U

HUMCETh NPCACTABIICHUC
O TPYAHOCTHU 3aJa4u
HaXO0XICHUA
raMuJIbTOHOBA ITYTH,

BIaACTb
KOHCYHBIC U CUCTHBIC

IIOHATHUAMHU

MHOXECTBA U YMETh
UX TPUMEHATH IpHU
pelIeHuy 3a1ay;

YMCTb MMPUMCHATH
METOJ
MaTeMaTH4eCKOM

VHTyKIIUH;




yMEThb IIPUMEHSATH

npuHiun  upuxie

IIPU PEIICHUH 33124

TekcTOBBIE
3agaun

Pemrate HecltoXHBIE TEKCTOBBIE
3ala4i pa3HbIX TUIIOB,

aHAJIM3UPOBATh YCIOBUE 3a]a4H,
npU HEOOXOJUMOCTH CTPOUTH
JUIs ee peuieHus
MaTeMaTHYECKYI0 MOJEIb;

MOHUMATh W WUCHOJb30BaTh IS
pelieHus 3aa4d UHPOpMaIHIo,

MIPEACTABICHHYO B BHJIC
TEKCTOBOM U CHMBOJIBHOM
3a1mcH, CXEM, TabIuII,
Jliarpamm, rpauKoB,
PUCYHKOB;

JIEUCTBOBATh 10  AJITOPUTMY,
colepxaumemMycs B YCIOBUH
3a/1a4u;

HCIIOJIb30BaTh JIOTUYECKHE
pacCyKJI€HUsT TpU  PEIICHUU
3a/1a4u;

pabotath ¢  HW30OBITOYHBIMU

YCIOBHSAMH, BBIOMpass U3 Bcel

uHpOopMaIu, JaHHBIC,

PemraTs 3aa4u pa3HbIX THIIOB,

B TOM quciie 3aJa4n

MOBBILICHHON TPYAHOCTH;

BLI6I/Ip aTh ONTUMAaJIbHBIA METOH

pelieHus 3aauu,
paccMmaTpuBast pa3JIinyHbIC
METO/IbL;

CTPOUTH  MOJENb  pEeLICHUs
3aJ1auu, MIPOBOJIUTH

A0KAa3aTCIIbHBIC PACCYKACHUAA,

pemwath 3ajauyd, Tpedyromue
nepedopa BapuaHTOB, IPOBEPKHU
YCIJIOBHI, BbIOOpa

ONTUMAJIBHOT'O PE3YyJIbTaTa;

aHAJM3HPOBAThH "
UHTEPIPETHPOBATH PE3YIIbTATHI
B KOHTEKCTE YCJIOBHS 3aJlauH,
BBIOMPATH pelieHus, HE

MMPOTHUBOPECYAIIUC KOHTCKCTY,

IIEPEBOAUTh IIPU  PELIEHUU

3a1a4i UHGOPMAIUIO U3 OJTHOU
GopMBI B JIPYTyIO, HCIOJIB3YS

Pemrate pas3Hblie 3agauu

MTOBBIIIEHHOW TPYJHOCTH;

AQHAJIU3UPOBATh  YCJOBUE 3aJayH,
OIITUMAJILHBIA

paccMaTpuBas

BBIOMpATH METO]{

peuieHud  3aaa4u,

Pa3IMIHBIC METOABI,

CTPOUTH MOJCJIb PCHICHUA 3adadvu,
IIpOBOOUTH JO0Ka3aTCIIbHbIC

paccyXJIeHUs TPH PEIICHNUHN 33/1a4u;

pemiathb 3a/a4u, Tpebyromme
nepebopa BapHMAaHTOB, IPOBEPKU
yCIIOBUil, BbIOOpPa ONTUMAJILHOTO
pe3ynbrarta;

aHaJIM3UPOBaTh U HHTEPIPETUPOBATD
MIOJyYEHHbIE PELICHHUs] B KOHTEKCTE
BbIOUpAThH

yCJ10BUsA 3aaa4u,

pelieHns, He  IPOTHBOpEYAIIUE

KOHTEKCTY;

MEPEeBOJUTh MPU PELICHUU 3aJauyu

bopmbl
3aliCH B APYI'YIO, HCIOJIb3YS TIPU

WHDOPMAIIMIO U3  OJTHOM

JocTtmxenue
pE3yIBTaTOB pa3jeiia
1|




HeO6XOI[I/IMbIe JJIA pemeHI/m
3a/J1a4u;
OCYIIECTBIISTh HECJIOKHBIN

nepedop BO3MOXKHBIX PEIICHUH,
BI>I6I/Ipa$I N3 HUX OIITUMAJIBHOC

1o KpUTEPUSIM,
chopMyITUPOBaHHBIM B
YCIIOBUH;

aHATM3UPOBATH u

UHTEPIPETUPOBATH IIOJyUYEHHBIE
pELICHNs B KOHTEKCTE YCJIOBHS
3a/1a4M, BBIOUPATh pELICHUS, HE
IIPOTUBOpEYAILINE KOHTEKCTY;

pemiate 3aJaud  Ha  pacyer
CTOMMOCTH  TOKYIIOK,  YCIYT,
HOE3/I0K U T.IL.;
pemiate  HECIIOXKHBIE —3aJaud,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHEM
BO BJIJICHUU bupmoii,
NPEIIpPUSTHEM,
HE/IBUKHMOCTHIO;

pemaTh 3aadyd  Ha TPOCTHIC

MPOLEHTHl (CUCTEMBI CKHUJOK,

KOMI/ICCI/II/I) N Ha BBIYUCIICHUC

CJIOKHBIX IIPOLICHTOB B

npd  HEOOXOJUMOCTH CXEMBI,
TaOJIUIIBI, rpadukw,

AuarpaMMBbl;

B noBceaHeBHOW XKU3HU U TIPH
W3YYEHHUU JAPYTUX MPEIMETOB:

peIaTh MPAKTUYCCKUC 3a1a4YU U
3ala4i U3 IPYyrux rnpecamMeToB

HEOOXOAUMOCTH CXEMbI, TaOJIMIIbI,
rpaduKu, TUarpaMmsl.

B mnoBcenHEBHOM JKHM3HU U IIpH
U3YYEHHUH JPYTUX HPEIMETOB:

pemarth IMpakTUYECKUEe 3adauyud |
3a/1a4M U3 APYrux NpeIMeTOB




pa3siiniHbIX CXCMax BKJIAO0B,
KpE€IAUTOB U UIIOTECK;

pemath MpakTUYeCKUe 3aayu,
TpeOyromue WCTIOIB30BaHMS
OTpULIATENIFHBIX ~ YHCE:  Ha
OTpe/ieNiecHue TeMIIepaTyphl, Ha
OmnpeNieJICHue TMOJIOKEHUSI Ha
BPEMEHHON OCH (10 HaIIel APl
M TOCie), Ha  JIBIDKCHHE

JIEHEKHBIX CPEeICTB
(mpuxon/pacxon), Ha
OTIPEJICIICHUE TIIyOUHBI/BBICOTHI
U T.IL;

UCTIOJIb30BaTh TIOHSITHE

Mmaciutaba Uil HaXOXKAEHUS
pPacCTOSHMN W JUIMH Ha KapTax,
IJJaHaX  MECTHOCTH, IUIaHax
IIOMEUICHUM, BBIKPOMKAX, IpHU
paboTe Ha KOMIBIOTEPE U T.II.

B noBcenHEBHOW XKW3HU U IIpU
U3Y4YEHUU APYTUX IPEAMETOB:

pelath HECJIOJKHEIC
MPaKTUYECKUE 3aJa4u,
BO3HUKAIOIIME B  CUTYyalUsX
MMOBCEIHEBHOM KU3HU




I'eomerpus

OnepupoBath Ha  0a30BOM
YpOBHE  TIOHATUSIMH:  TOYKA,
npsiMas, TUTOCKOCTb B

MPOCTPAHCTBE, MaPAICIHHOCTD
U NEPIEHIUKYIIPHOCTD MPSAMBIX
U IJIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BHJIbI
MHOTOI'PaHHUKOB (mpusma,
nMpamu/a, MPSIMOYTOJILHBIN

napaiesienunesn, Kyo);

n300paxkaTh n3ydyaeMble (pUrypsl
OT PYKM U C TPHUMEHEHUEM
IMPOCTBIX YCPTCIKHBIX

HHCTPYMCHTOB;

nenatb (BBIHOCHBIE) IIJIOCKHE
YEePTEIKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHH3Y;

U3BIIeKaTh  WHQOpPMAIMIO O
IIPOCTPAHCTBEHHBIX
TCOMETPUICCKUX ¢urypax,

MIPEICTABIICHHYIO HA YEPTEKAX U
PUCYHKAX;

OnepupoBaTh MIOHATHUSIMU:
TOYKa, MpsiMas, MIOCKOCTh B
MIPOCTPAHCTBE,
napayieIbHOCTb "
NEePHEHAUKYISPHOCTh MPSIMBIX

U IIJIOCKOCTEH;

INPUMEHSATH JUIS PeIICHUs 33134
TCOMETPUUCCKHUC (baKTBI, €ciin
YCJI0BUA NMPUMCHCHUS 3a/IaHbI B
SBHOM (popme;

pemaTh 3a/1a4i Ha HaXOXKJICHHUE
TCOMCTPUUCCKHUX BCIUYMH 110
o0Opa3zLaM WK alNropuTMam;

nenatb (BBIHOCHBIE) TUIOCKUE
YEPTEKHU u3 PUCYHKOB
00BeMHBIX (PUTYp, B TOM YHUCIIE
pHucoBaTh BHUJ CBEpXY, COOKY,
CTPOUTH CeueHUs

MHOTI'OI'paHHUKOB;

U3BJIEKATh, WHTEPIPETUPOBATH

U peoOpa3oBbIBATH
nH(DOpMaIHIo 0
r€OMETPUUECKHUX ¢urypax,

MPEACTABJICHHYIO HAa YCPTECIKAX,

IMPUMCHATDb TCOMCTPUYICCKHC
q)aKTBI Ul pCIICHUS 3aaa4d, B

Bnanets reOMETPUIECKUMHU

HNOHATHUAMHA IIPpU PCHICHUU 3aJla4 U

MPOBEICHUN MaTeMaTHYECKHX
pacCyXIeHHI;

CaMOCTOATENIbHO  (hOPMYIHPOBATH
OIpeIeTICHUS reOMETPUUECKHX
¢uryp, BBLABHTAaTH THIIOTE3BI O
HOBBIX CBOMCTBax ¥ TpU3HAKax
r€OMETPUUECKHUX ¢buryp "

000CHOBBIBAThH UJIM OMPOBEPTraTh UX,
00001aTh WM KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIX KJlaccax
¢buryp, TpoBOIUTH B HECIOKHBIX
ciIydasix KJIacCU(pHUKAIMIO QUTyp 1O

Pa3 INIHBIM OCHOBAHHAM;

HucciacaoBaTtb  4UCPTCIKU,

uryp,
HUHTEPIPETUPOBATH u
npeoOpa3oBbIBaTh  MH(POPMAIIHIO,
MPEICTaBICHHYIO Ha YepTekKax;

BKIrO4as

KOM6I/IHaIII/II/I HU3BJICKATDh,

peuiatk 3aaa4u T COMCTPUYCCKOTO
qucjic B
aJIrOpUuT™M

colepkKaHusg, B TOM
CHUTYaIusX, Korja
pelIeHusT He CleAyeT SBHO W3
YCIIOBUS, BBIIIOJIHATE HEOOXOIUMEIC
JUIS peleHus 3a7a4uu

JOITIOJIHUTCIIBHBIC ITOCTPOCHMA,

Nwmets npencrasieHue
00 aKcMOMaTHYeCKOM

METOJIE;
BJIAACTH ITIOHATHUCM
reOMETPUUCCKHE

MecTa TOYEK B

IIPOCTPAHCTBE U YMETh
OPUMEHATh UX IS
pelIeHus 3a/1ay;

YMETh TMPUMEHSTD IS
pereHus 3aja4
CBOMCTBA MJIOCKHUX |
JIBYTPAHHBIX  YIJIOB,
TPEXTPaHHOTO  yIJIa,
TEOPEMbI KOCUHYCOB H
CHHYCOB TSt

TPEXTPAHHOIO yIJIa;

BIIAJIETh HOHATHEM
HEPIEHIUKYIIIPHOE

CEYCHHE TMPU3MbI U
YMETh MPUMEHSATH €ro

IIPY PELICHUH 3a/]a4;

UMETh TIPECTaBICHUE
0 JTBOMCTBEHHOCTH
MIPABUIIBHBIX
MHOTOI'PaHHUKOB;




npuMeHsTh Teopemy Iludaropa
NpU  BBIYMCIICHUU  DIIEMCHTOB
CTEPEOMETPUUYECKUX PUTYD;

HaXOJUTh OO0BEMBI U IJIOLIAAU
IIOBEPXHOCTEN MIPOCTEMNIINX
MHOI'OTPDaHHUKOB c

pUMEHEHUEM (OpMYIT;

pacrmo3HaBaTh OCHOBHBIC BHJIBI
TeJ BpamieHus (KOHYC, IUIUHIP,
cthepa u map);

HaxXoaAuThb 00BEMBI U Iomaaun

[IOBEPXHOCTEN MIPOCTEUINX
MHOTOT'PaHHUKOB " TEN
BpalleHUsI €  IPUMEHEHUEM

dbopmyL.

B noBcenHEBHON KW3HU U IIpU
U3Y4YEHUU APYTUX IIPEAMETOB:

COOTHOCHUTH a0CTpaKTHbBIE
TCOMETPUYSCKHE TIOHATHS U
(bakThI c peaJIbHBIMU
KU3HEHHBIMU  OOBEKTAMU |
CUTYaIUsIMU;

HCTIOJIB30BaTh CBOICTBA

MPOCTPAHCTBEHHBIX

TOM YHCJIC HNOpCAIoIararommx
HECKOJIBKO IaroB pCIICHUA;

OIIMCBhIBATh B3alMHOC

PAaCIOJIOXKCHUC IPSAMBIX u

IJIOCKOCTEN B MTPOCTPAHCTBE;

dopmynupoBaTh CBOICTBa U
npusHaku Guryp;

JIOKa3bIBaTh  T'€OMETPUUYECKHE
YTBEPKJICHHUS;

BJIAJICTH CTaHJIapTHOMN
KIaccuukanuen
MPOCTPAHCTBEHHBIX buryp
(mupamupbl, IIPU3MBI,
napasuiesienunesibl);

HAXOJUTh OOBEMBI M TUIOMIAIN
MOBEPXHOCTEH

F€OMETPUYECKHUX
npuMeHeHueM Gopmyi;

TCI (¢

BBIYHUCIISITH PACCTOSIHUSL M YTIIBI
B IIPOCTPAHCTBE.

B noBcenHEeBHOHN KU3HU U NPHU
U3YYEHUU JAPYTUX NPEIMETOB:

UCCIIEI0BATh BO3MOXHOCTh
IIPUMEHEHHs TeopeM U (GpopMyl 1is

PEIICHUA 3a0a4;

YMETh dbopMyIupoBaTh u
J0Ka3bIBATh TrCOMCTPHUYCCKHUC
YTBEPKICHHUS,

BJIAZICTh MMOHATHUAMU CTCPCOMETPUM:
npu3ma, napauiciICiuIca,

nupamMuza, TeTpasap,

MMETh MpeJICTaBIeHUsI 00 aKCHOMax
CTEPEOMETPUH U CIIEACTBUAX U3 HUX
Y yMETb IPUMEHSATH UX MIPU PEIICHUH
3ajay;

YMETh CTPOUTH CeYyeHUs
MHOTI'OTPaHHUKOB C UCIIOJIb30BAHUEM
Pa3JIMYHBIX METOAOB, B TOM YHUCIIE U

METO/1a CJIE/IOB;

UMCTH
CKpCHIMBAOINXCA

MpeACTaBICHUE 0
OpsIMBIX B
MPOCTPAHCTBE M YMETb HaXOAWTh
yroJI U pacCTOSTHUE MEXKAY HUMU;

MIPUMEHSATD TEOPEMBI 0
rapaieIbHOCTH MPSAMBIX u
IJIOCKOCTEN B MPOCTPAHCTBE MpPHU

pelieHny 3a1ay;

BJIaACTh IIOHATUSAMHA
[EHTPAIILHOE u
napasuiebHOe

IMPOCKTUPOBAHHUE n
MNPUMCHATH
MIOCTPOEHUU CEYEHUU
MHOT'OTPaHHUKOB

UX IpHu

METOJIOM MPOEKIIUH;

UMETh IPEJICTaBICHHE
0 pa3BepTKe
MHOTOTpaHHHUKA u
KpaT4aillieM MyTH Ha
MOBEPXHOCTHU
MHOT'OTpPaHHUKA;

MMEThb MPEIACTABICHUE
0 KOHMYECKHUX
CCUCHUSX;

UMETh TpEICTaBICHUE
0 Kacaroruxcs chepax
U KOMOWHAIMHM  Te
BpalllcHUsT © YMETh
OPUMEHSTh WX MpH

peUICHUHA 3a/1aY;

IIPUMEHSATH pu

pereHun 3a1a4

dbopMyny paccTosHUSA




buryp s
TUMOBBIX  3aj]ad

T€OMETPHUECKHUX
pelieHus
MPaKTUIECKOTO COJICPKAHUS;

COOTHOCHUTh IJI0IAAN
MMOBEPXHOCTEW TEJI OJUHAKOBOM

(bopMBI pazIMYHOTO pa3Mmepa;

COOTHOCHUTh OOBEMBI COCY/IOB

OJINHAKOBOI bopmbl

Pa3IU4HOIO pa3Mepa;

OLIEHHBATh (OPMY MPaBUIBHOTO
MHOTOTpaHHUKA TIOCIIE CITHIIOB,
Cpe3oB U (ompenensTh
KOJIMYECTBO BEpIIMH, pedep u

T.II.

rpaHei ITOJTyYEHHBIX

MHOTOTPaHHUKOB)

HUCIOJIb30BaTh CBOICTBa
FeOMETPUYECKUX (GUryp st
pelIeHus 3aJa4 TPaKTHYECKOIo
XapakTepa W 3a7ad M3 JPYrux

oOmacreii 3HaHUH

YMETb NIPUMEHATh IapajuIeIbHOE

HpOGKTI/IpOBaHI/Ie JJISL I/1306pa)1(eHI/IH
¢uryp;

YMETh IIPUMEHSITh
NEPHEHIUKYIAPHOCTH TPSAMON U

INIOCKOCTH IIPH PCIICHUHU 3aa4;

BJIQJICTh MOHATHUSMH OPTOTOHAIBHOE
MPOEKTUPOBAHKE, HAKIIOHHBIE M UX
MPOEKLHUH, yMETb  NPUMEHSTH
TEOpEeMy O TpeX NEepIeHIUKyIIpax
MIpY pelIeHUH 3a]1aY;

BJAJIeTh TOHATUSIMH  PACCTOSHUE
MeX1y ¢Gurypamu B NPOCTPAHCTBE,

JBYX
CKPEILIMBAIOIINXCA NPSMBIX U YMETh

o0t  mepHneHAuKyYIsIp

IIPUMEHSATH UX [PU PELICHUH 3a/1a4;

BJIAJIETh IIOHATUEM YroJ MEXKIY
NpsIMOM M IUIOCKOCTBIO M YMETh
IIPUMEHSATH €ro MPU PELICHUH 3a/1a4;

BJa/IeTh TOHSATUSMU JIBYTPaHHBIN
yrojl, Yroi MeXAy IUIOCKOCTSIMH,
MEePIEHIUKYJISIPHBIE TUIOCKOCTH U
YMETh MPUMEHSTh UX TPU PEIICHUH
3a/ay;

oT TOYKH a0

IIJIOCKOCTH;

BIaACTb Pa3sHbIMHA

crocobaMu  3aaHusA
IIPSIMON YpPaBHEHUSMHU
U yMETb MPUMEHSITH

I[Ipu pCUHICHUH 3aaa4;

MPUMEHSATD npu
peumieHUU  3aJad U
JI0Ka3aTeNbCTBE

TEOPEM  BEKTOPHBIN
METOL u METOL

KOOPJIMHAT;

UMETh Tpe/ICTaBICHNE
00 akcrmomax o0ObeMa,
IPUMEHATH (POPMYITBI
00bEMOB
pSIMOYTOJBHOTO
napaJulesenurnesna,
NPU3MBI U TTHPAMHUIBI,
TeTpa’Ipa
pelleHNH 3a/1ay;

pu

OPUMEHATh  TEOPEMBI
00
00BEeMOB

OTHOIIECHHUSAX
pu
pelleHnH 3ajay;




BIAJCTh MOHITHSIMU npusma,
napajjiesienunes;; U MNPUMEHSThH
CBOICTBa mapajuleNienunena mpu

pelIieHny 3a1ay;

BJIQJICTh MOHSATUEM TPSIMOYTOJIbHBIN
napasuiesielumne]l ¥ MPUMEHSTh ero
MIPH PEIICHUHN 3a71a4;

BJIaACThb IIOHATUAMU

BU/JIBI

nupamua,
nupamu/, 3JIEMEHTHI
MpaBWIbHON NUPaMHUIbl U yMETh

MIPUMEHSATH UX MPU PELICHUH 3a/1a4;

HUMCTh TMPCACTABICHHUEC O TEOPEME

Ditnepa, MPaBUWIbHBIX
MHOTOTpaHHUKAX;
BJIAJICTh MOHSITHEM TIOILA U

MOBEPXHOCTE MHOTOIPAHHUKOB U
YMETb MPUMEHSAThH €0 NPU PElIeHUH
3a/ay;

BJIAJICTh MTOHATUSIMH TeJIa BPALICHHUS
(mumMHAp, KOHYC, map u cdepa), ux
CEYCHUS M YMETh MPUMEHSThH UX TIPU
pelIeHUH 3a]1a4;

BIAJCTh TOHATUAMHU KacaTeIbHbIC
NpsIMBIE W IJIOCKOCTM W yYMETh
IIPUMEHATH U3 [IPU PELICHNUHU 3a7a4;

MNPpUMCHATH HHTCrpall

JUISt BBIYHMCIICHHS
00BeMOB u
MMOBEPXHOCTEN Tl
BpalIEHUs,

BBIYUCIICHUSI TIJIOIIA T
chepuueckoro mosica
u o0bemMa MIapOBOTO
CII0s;

UMETh TpeCTaBICHUE
0 JIBIDKCHHUSAX B
MIPOCTPAHCTBE:
napauieIbHOM
MepeHoce, CAMMETPUHI
OTHOCHUTEJIBHO
IUIOCKOCTH,
LEHTPAJIbHOU
CHUMMETPHUH, IOBOPOTE
OTHOCHUTEIBLHO
BHUHTOBOM
YMETH
NPUMEHSTh WX TpHU
pELLICHUH 3a/1a4;

IIPSIMOY,
CUMMETpUH,

HUMETh NPCACTABIICHUC

0 IUIOIIAIN
OPTOTrOHAJIBHOU
MPOEKIINY;




MMETh MPEACTABICHUS O BIUCAHHBIX
U ONHCAHHBIX cdepax U yMeTb
MIPUMEHSITh UX MPH PEIIeHUH 3a]1a4;

BJIAJETh MTOHATUIMU 00BbEM, 0OBEMBI
MHOTOTPAaHHUKOB, TENl BpPAIICHUS U
MIPUMEHSITh UX MIPH PEIICHUH 337124,

WMETh TIPEACTABICHUE O pa3BEpTKE

UWJIUHAPA W KOHYCa, TUIOHIAJH
MOBEPXHOCTU IWIMHApPA M KOHYCa,
yYMETh MPUMEHSATh UX MPU PEUICHUH

3a1ad4;

UMETh TPEACTABICHUE O IUIOUIAAH
cdepbl U YMETh IPUMEHSATh €ro IpU
pelIeHUH 3a1aY;

YMETh
KOMOMHAIIMY MHOTOI'PAaHHUKOB U TeJ

peuaThb 3aga4yu Ha

BpalllICHUA

HNMECTH HpeI[CTaBJIeHI/Ie 0 HOILOGI/II/I B
MPOCTPAHCTBE M yMETh peIIaTh
3aJa4yd Ha OTHOIIEHHE OOBEMOB H
IO ICH MTOBEPXHOCTEH MOJOOHBIX

¢uryp.

B mnoBcenHeBHOW JKHU3HM U NP
M3y4YEHUH JPYTUX MPEAMETOB:

UMETh IIPEICTABICHUE
O TpEXIrpaHHOM U
MHOT'OTPaHHOM YTJIE U
IIPUMEHATh CBOWCTBA
IIJIOCKUX YIJI0B
MHOT'OI'PaHHOI'0  yIJia

IIpy PpCIICHUH 3a/1a4;

HUMETh IMPEICTaBICHUS
0  mpeoOpa3oBaHUU
moxo0usl, TOMOTETHH
U yMEThb MPHUMEHSATH
UX [PH  pEIICHUH

3a/1a4;

YMETb peliaTh 3aJa4u
Ha IUIOCKOCTH
METOIaMH

CTePEOMETPHUH;

YMETb

hopmMyIBI
IIPH PEIICHUN 33129

MPUMECHSITh
00BEMOB




HCII0JIb30BAaHUEM
reoMeTpuueckux Guryp
MoOJAENnu A
MPaKTUYECKOTO

COCTaBJIATL C
CBOMCTB
MaTeMaTHUECKUE
pemieHuss  3amad
XapakTepa M 3aJlad M3 CMEXHBIX
HCCJIEIOBATh

MOICIN n

JTUCITUTLINH,
MOJTy4YeHHBIE
HMHTEPIPETUPOBATH PE3YNIbTAT

BexTopsl
KOOpJUHATHI
IIPOCTPAHCTBE

B

OnepupoBath Ha  0a30BOM
YPOBHEC TIOHATUCM JCKAPTOBLI

KOOpJMHATHI B IPOCTPAHCTBE;

HAXOJUTh KOOPJAWHATHI BEPIIHH
KyOa u MPSIMOYTOJIBHOTO
napasuienenumneaa

OnepupoBatb MOHSTUAMU

JIEKapTOBbl ~ KOOPJIMHATHl B
IIPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpJIMHATBl  BEKTOpa, yroi
MEXy BEKTOpaMH, CKaJSIpHOE
IIPOU3BEICHNE BEKTOPOB,

KOJUIMHCAPHBIC BCKTOPHI,

HaxXOJUTb PACCTOSHHUE MEXAY
JBYMSI TOYKAMH, CyMMY
BEKTOPOB U  NPOU3BEJCHUE
BEKTOPA Ha YHCJIO, YTOJI MEXIY

BEKTOpPaMHU, CKaJIIpHOE
MIPOU3BEJICHUE, PACKJIAJbIBATH
BEKTOD 1o JByM

HEKOJUIMHEAPHBIM BEKTOpaM;

Brnagers MOHATUSMH BEKTOPHI U MX
KOOpJMHATBHI;

YMCTb BBIIIOJIHATE OICpalvi Hag
BCKTOpPaAMH,

HUCIIOJIb30BaTh CKaJIIpHOC

IIPOU3BEICHUE BEKTOPOB pu

PCUICHNHU 3a/1a1;

MIPUMEHATh ypPaBHEHHE IIJIOCKOCTH,

bopmyy
TOYKaMH, ypaBHEHHE c(epbl INpU

PacCCTOSAHUA MCKOY

PCUICHHHU 3a/1aY;

NPUMEHSITh  BEKTOPbl M METOJ
KOOpAMHAT B IPOCTPAHCTBE IPHU

peIICHNH 3a1a4

JlocTmxenue
pe3yJIbTaTOB pasjena
Il;

HaXOIUTh 00BeM
napajuiejienumnena U
TeTpa’apa, 3aJaHHBIX
KOOpJAWHATAMH CBOMX

BEpIINH;

3a/aBaTh IMpSAMYI0 B
IIPOCTPAHCTBE;

HaxXOJUThb PpaCCTOAHUC

bifo)
IUIOCKOCTH B CHCTEME

oT TOYKH

KOOP/IMHAT;

HaxOJIUTh PACCTOSTHUE
MEXIY
CKpEILMBAIOIIUMUCS




3aJaBaTb ITIJIOCKOCTD

YpaBHCHHEM B HeKapTOBOﬁ

CUCTEMEC KOOPAUHAT,

peumarb MPOCTEUINNE 3aJadd
BBEJICHUEM BEKTOPHOTO Oa3uca

MpAMbIMHU, 3aJAHHBIMU
B CUCTEMC KOOpAHWHAT

Hcropus OnuceiBaTh oraenbHble | [IpencraBusaTh Bkiaja | Mmers mnpencraBnenne o Briange | Joctrwxkenue
MaTeMaTUKH BBIJAIOIIMECS pe3yJbTaThl, | BBIIAIOIMIMXCA MAaTEMAaTHKOB B | BBIJAIOIIUXCS MaTeMaTHUKOB B | pPE3yJILTATOB pa3jiena
IIOJIy4YECHHBIE B XOJI€ PAa3BUTHSA | pa3BUTHE MATEMATHUKU U WHBIX | Pa3BUTHE HAYKH; I

MAaTEMAaTHKN KaK HayKH; Hay4HBIX 00JIacTel;
MOHUMaTh POJIb MaTEMATHUKH B
3HATh IIPUMEPHI | IOHUMAaTh POJIb MAaTEMATHUKHU B | pa3BuTuu Poccumn
MaTeMaTUYECKUX OTKPBITHM U X | pa3BUTHUU Poccun
aBTOPOB B CBSI3H c
OTEUYECTBEHHOM U BCEMHUPHOU
HUCTOpPHUEH;
MOHUMAaTh pPOJb MaTEMAaTHKU B
pa3Butuu Poccun
MeTtobl [IpumensaTe u3BecTHblE MeTOnbI | Mcmob30BaTh OCHOBHEIE | Mcrionb30BaTh OCHOBHBIE MeETOJbI | JlocTHXKeHUE
MaTeMaTUKH IIpY  PEWIEHUH CTaHAAPTHBIX | METOMBI J0Ka3aTeabCTBA, | IOKA3aTeIbCTBA, MPOBOAUTE | PE3YJILTATOB pa3jeiia
MaTeMaTUYEeCKUX 3aJ1a4; MPOBOAUTH JI0KA3aTEJILCTBO U | J0KA3aTEIbCTBO Hu BBINONHATE | I,
BBITIOJIHATH ONPOBEPIKEHHUE; OIIPOBEPIKEHUE;
3aMeyaTb M XapaKTepH30BaTh MPUMEHSTh
MaTeMaTHUIECKIE MPUMEHSATh OCHOBHBIE METOJIbl | IPUMEHITh  OCHOBHBIE ~ METOJbI | MATEMATHYECKHUE
3aKOHOMEPHOCTH B | pelIeHUs MAaTEMaTUYECKUX | PELICHUS MaTeMaTUYECKUX 3a1aY; 3HAHUSI K
OKpYy>Karoleu 3a]a4; HCCIIEIOBAHUIO
JIEHCTBUTEIILHOCTH, Ha OCHOBC MaTeMaTIICCKUIX OKPY’KaloIlIero  Mupa

3aKOHOMEPHOCTEMN B MPUPOJIE

(MonenupoBaHue




MIPUBOJIUTH MIPUMEPbI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B MPUPOJE, B
TOM YHCIIE XapaKTePU3YIOIIIX
KpacoTy M  COBEPLICHCTBO
OKpY’KaloIIero MHpa "

HpOI/ISBeI[CHI/Iﬁ HCKYCCTBaA

HA OCHOBE MAaTeMAaTHYECKUX
3aKOHOMEPHOCTE B Mpupoje
XapaKTepu30BaTh KpacoTry |

COBCPIICHCTBO OKPYXXAIOMIETO

MHpa U IIPOU3BEICHUN
UCKYCCTBA;

IIPUMEHSTh mpocTeimme
IIpOTpaMMHBIE  CPEICTBA U
JIIEKTPOHHO-

KOMMYHUKAIIUOHHBIE CHUCTEMBbI
MIPH PEIICHUH MaTeMaTHIECKUX
3aa4

XapaKTepu30BaTh KpacoTty u
COBEPLIECHCTBO OKPY’KAOIEro MUpa

Y MPOU3BEICHUN UCKYCCTBA;

IIPUMEHATD MIPOCTEUIINE

MIPOrpaMMHbIE CpeacTBa u

QJICKTPOHHO-KOMMYHHKAIITUOHHLIC

CHUCTEMBI npu peleHun
MaTeMaTHYeCKHUX 3a]1aY;

MOJIb30BATHCSA MIPUKJIaTHBIMU
nporpaMMamMl ¥ MporpaMmmamMu
CUMBOJIBHBIX ~ BBIYUCICHUH IS
HCCIEeI0OBaHUS MaTEeMaTUYECKHUX

00BEKTOB

buznuecKux
IPOIIECCOB,
SKOHOMUKH )

3aJa4n




3. Cozxep:xaHue Kypca
ba3oBblii ypoBeHb

Auredpa. MHOrous€Hbl OT OJJHOM IEPEMEHHON U UX KOpPHU. Pa3nokeHne MHOrouseHa ¢ UeIbIMU
Kod(ppunreHTaMu Ha MHOXHUTEIH. KOMIUIEKCHBIE YnCciIa M X TeOMETpHYECKasi HHTEPIPETALIUs.
ApugpmeTrrueckue 1eHCTBHS HaJl KOMIJIEKCHBIMHU YUCIIAMU: CJIOKEHHUE, BBIYUTAHUE, YMHOXKEHHUE,
nenenne. OCHOBHAsI TeopeMa anreOpsI (6e3 J0Ka3aTeIbCTBRA).

Martemaruyeckuii anaam3. OCHOBHbIE CBOWCTBAa (DYHKIHMH: MOHOTOHHOCTb, MPOMEXYTKHU
BO3pacTaHus U YObIBAHUS, TOUKM MAKCUMYMa U MUHUMYMa, OTPaHUYEHHOCTh (YHKIUI, Y4ETHOCTD
U HEYETHOCTB, NEPUOJUYHOCTb.
DOnemeHTapHble (QYHKIWU: KOPEHb CTENEHH N, CTETICHHAs, IOKa3aTesbHasl, JorapuMuIecKas,
TpuroHoMmerpuyeckue  ¢yHkuuu. CBoiicTBA M TpapUKU  3IJIEMEHTapHbBIX  (QYHKIMH.
Tpuronomerpudeckne QGOpMysbl TPUBEACHUS, CIOXKEHHUsS, IBoWHOro yria. Illpocreiimme
npeoOpa3oBaHus BBIPAKCHUH, coZiepaKalnX CTCIICHHBIE, TPUTOHOMETPUUYECKUE,
JgorapuMHUUECKUe W TMOKa3aTelnbHble (QyHKIMU. PemeHne COOTBETCTBYIOMIMX IMPOCTEHIINX
ypaBHeHUH. Pemenue npocteimuyx nokasareiabHbIX M JIorapupmuueckux HepaBeHCTB. [lonsTue
o xommno3uuuu ¢yHkuui. Ilonstue o006 oOpatHoit Qynkuuu. IIpeoOpasoBanus rpapukoB
(GyHKUMH: mapasiesbHBIA MEpeHoc, pacTsikeHue (ckaTue) BAOJAb ocu opiauHatr. Ilonstue o
HeInpepbIBHOCTH (QYyHKIMU. [IpoMexkyTKHM 3HAKOMOCTOSHCTBA HENpepbIBHOW (QyHKIUH. MeToj
uHTepBasnoB. Ilonste o mnpenene nocnenoBarenbHOCTH. CymMma OECKOHEUHO YObIBarolei
reoMerpuueckoi mporpeccuu. Ilonsitue o npousBoaHON (QyHKIMH B TOuke. PuU3NyYecKud u
reOMETPUYECKUN CMBICT TPOU3BOJHON. [IpOM3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHH,
npousBoaHas Gpynkiuu Bunga y = f(kx + b). Ucnonbp3zoBanue nmpou3BOAHON MPHU HCCIECTOBAHUN
¢byHKUUH, mocTpoeHuH rpadukoB (mpocrteimue cirydan). Mcrnons3oBaHue cBOMCTB QyHKINH NPU
pElIeHUH TEKCTOBBIX, (PU3MUECKHX U TeOMETpPUYECKUX 3aJay. PelieHue 3agad Ha 3KCTPEMYM,
HaXOXXJeHHe HAauOOJIBIIEr0 U HauMeHblIero 3HauyeHui. [lonsTue 00 onpenenéHHOM MHTErpae
KaKk TUlomanu KpuBonuHEHOW Ttpanennn. Popmyna Herotona—Jleitonumna. IlepBooOpaszHas.
[IpunosxeHus onpeaeIEHHOro UHTErpaa.

BepositTHocTh U cTaTucTHKA. BBIOOpKHU, coueranus. buHomuanpable kodddumnmentsl. bunom
Hbrorona. Tperosbuuk Ilackans u ero cBoiicTBa. OrmnpenesieHUE W MNPUMEPbl HUCIBITAHUM
bepuymnu. ®opmyna st BEpOSATHOCTH 4YHCHA YCIEXOB B cepud ucnbiTaHui bepnymiu.
Maremaruueckoe 0’KHJIaHHE qucIia YCIIEXOB B UCIIBITAHUHN bepuymnu.
OcHOBHBIE NMPUMEPHI CIyYalHBIX BEJIMYMH. MaTeMaTHYeCKOe OXKUJAHUE CIIYHailHOW BEJIMYUHBI.
HezaBucumocTs citydailHbIX BeJIMUMH U coObIThil. [IpencraBienne o 3akoHe OOIBIINX YHCENT TS
MOCJIEIOBATEIbHOCTH HE3aBUCUMBIX HCTBITAHUN. ECTeCTBEHHO-HayuyHblE NMPUMEHEHHUs 3aKOHa
OOJBIINX YUCE.

I'eomeTpusi. ba3oBblii ypoBeHb.

OCHOBHbIE TIOHATHSI CTEPEOMETPUM(TOUKA, MpPsIMasi, IUIOCKOCTb, IMPOCTPAHCTBO). AKCHOMBI
crepeomeTpud. [lepecekaromuecs, napajieabHble, CKPEUIMBAIOIIKAECS NPSIMbIE. YTOJI MEXIY
IpsIMBIMU B TpOCTpaHCTBE. [leprneHauKkynapHOCTh NpsMbIX. PaccTosiHuE OT TOYKM A0 MpPSAMOI,
MEX1y MapajijiesIbHbIMU TPSIMbIMHU, MEXIY CKpelMBaromuMucs npsaMmbivMu. [lapannenbHocTs U
NEPNEHANKYISIPHOCTD NIPSIMOM M INIOCKOCTH. 1Ipru3Haku nmapaiiaenabHOCTH U IEPIIEHIUKYIISIPHOCTH
NpsIMOM M INTOCKOCTH. [lepneHauKymnsp M HaKJIOHHAsA. YTOJI MEXKAY NPSMON M IIOCKOCTBIO.
Paccrostnue oT TOYKM 10 TUIOCKOCTH. PaccTossHME OT MpsAMOM 10 MapaljiesIbHOM €M MII0CKOCTH.
[TapannenbHOCTh U EPIEHAUKYISAPHOCTD MIIOCKOCTEN. [[pu3HaKku 1 CBOMCTBA MapasuieIbHOCTH U
NEPIEHIUKYIIIPHOCTU IUIOCKOCTEH. JIBYrpaHHBIM yros, JIMHEHMHBIM YroJl ABYTPAHHOIO YIUIA.
Paccrostnne Mexny napaenbHbIMU IUIOCKOCTAMH. IlapamiensHoe npoexktuposanue. CBoiicTBa
NapajijIeJIbHOTO  NpoeKkTHpoBaHus. OproroHanbHas mnpoekuusd. Ilnomans oproroHanbHON
NPOEKIMM MHOroyrojibHuka. LleHTpanpHOe mnpoekTupoBanue (mepcrnekrtusa). M3oOpakeHue
MIPOCTPAHCTBEHHBIX (pUTyYD.

MHoOrorpaHHMK M €ro 3JEMCHTHI: BEpIIMHBI, peOpa, rpanu. [loBepXHOCTHP MHOTOTpaHHHKA.
PasBepTka. MHoOrorpanHbie yriibl. BBIMyKIbie MHOTOTpaHHUKH. [IpaBHIIbHBIE MHOTOTPAaHHHKH
(Terpasdmp, KyO, OKTa’ap, HWKOcadap, W jAojekadap). CedeHuss MHOTOTpaHHUKOB. KyO wu



napamenenunen. IIpusma u ee sneMeHTHI: OCHOBaHUs, OOKOBble peOpa, BbIcOTa, amodema,
O6okoBas noepxHocTh. [IpaBuibHas npusma. [loctpoenue ceuenuil kyba, mapamienenunena u
npusMmbl. Ilupamupa. Bepmmna, ocHoBaHue, OokoBbIe peOpa, BbIcOTa, amnodema, OOKOBas
nmoBepxHocTh. [IpaBuinbHas nupamuga. YceueHnas nupamuaa. CedeHus: MTUpaMubl.

Tena Bpamenus. [lonarus o tenax Bpamenusi. Oce BpaueHus. [loHaTHe 0 HUIMHAPUYECKON U
KoHWYecKoil moBepxHocTsAX. L[lwmmuap. OcHoBanus, oOpa3yromiasi, BBICOTA, OCh, OOKOBas
MOBEPXHOCTh, pa3BepTka muiauHzapa. CedeHus NOpPAMOro  MWIMHApPA  IUIOCKOCTSIMH,
napajijiesIbHbIMH €ro OocHOBaHUIO Wwin ocu. Konyc. Bepmimna, ocHoBaHue, oOpa3yroias, OcCh,
BbICOTa, OOKOBasi TOBEPXHOCTh, PAJMYC OCHOBaHUS, pa3BepTka KoHyca. CedeHUs MPsSMOTO
KOHYCa MJIOCKOCTSIMU, MapajuieIbHbIMU €0 OCHOBAHUIO WU MPOXOSIIMMHU YEPEe3 €ro BEPILIUHY.
KacarenpHas mimockocTs K KOHycy. YceueHHbldt koHyc. [llap cdepa. Llentp, panuyc, nunamerp
mapa u chepsl. Ceuenne mapa (cheps) miockoctsmu. Kacanme mapa (cdepsl) ¢ mpsMoi u
miockocTeio. Kacanme cdep. Brmcannpie u onucanHble cdepbl. Buabl ABHKeHHH B
npocrpancrBe. [lapannenbHblil nepeHoc, cUMMeTpusi( IEHTpalbHas, OCeBas, 3€pKalibHas).
[lonsitue o paBeHcTBe Quryp B npoctpaHcTBe. [loHsATHE O MOAOOMHM (QUTYp B MPOCTPAHCTBE.
DneMeHTHl CHMMETPUN MHOTOTPAaHHUKOB M KPYTJIBIX Tel. [IpuMepbl CHMMETPUU B OKPYKAIOIIEM
MHUpeE.

O6beMm u ero cpoiictBa. ®opmyiibl o0beMa napaieenumnesa, Npru3Mel, Tupamuasl. Popmyna
o0beMa IMWINHJIpa, KoHyca, mapa. OTHomeHne 00beMoB 1Mo J00HbIX Teu. [nomaas moBepxHoCcTH
MHOTOrpaHHuka. TeopemMa 0 GOKOBOW MOBEPXHOCTH MPSIMOM M HAKJIOHHOM mpu3Mbl. Teopema o
OOKOBOH MOBEPXHOCTH MPABWIBHOW NHpaMuabl. DopMysbl MIoMaad MOBEPXHOCTH IMIUHIPA,
KOHYcCa, I1apa.

JexaproBbl KOOpAMHATBI B npocTrpaHcTBe. Koopaunatel cepenusbl oTpe3ka. Dopmyna
paccTosTHUS MEXKIy IByMsl TOUKaMu. Y paBHeHue cdepsl. Bekropsl. Moayib BekTopa. PaBeHCTBO
BEeKTOpOB. CJI0)KEHHE BEKTOPOB M YMHOXXCHHME BEKTOPA Ha YHMCJIO. YTOJ MEXAY BEKTOpaMH.
Koopaunats! Bekropa. CkajspHO€E ITPOU3BEIEHNE BEKTOPOB.



4, TemaTuyeckoe IJIaHUPOBAHHUC

Adredpa u Hayasa anaau3a 11 kaace, YMK HI.A.AimmmoBa
Ne TeMa KonunuecTBo yacos KonunuectBo
KOHTPOJIbHBIX
pabot
I'naBa VII. 15 1
TpuronomerpnyeckuedpyHKIHU
1 O6macTh  ompenesieHuss  MUMHOXKECTBO 2
3HA4YCHUU
TPUTOHOMETPUYECKHUX (PYHKITUI
2 YeTHOCTD, HEYCTHOCTb, 2
NEPUOIUYHOCTD TPUTOHOMETPUYECKUX
byHKIMHA
3 CpoiicTBa (hyHKIMH Y = COS X 2
u e€ rpauk
4 CaoiicTBa GyHKIMH Y = SiN X 2
u e€ rpauk
5 CaoiicTBa QpyHKIIMM Y = tgXHu 2
e€ rpadux
6 OOGpaTHbIC TPUTOHOMETPUICCKUCPYHKIUH | 2
7 Ypoku 0000MmeHus 2
cUCTeMaTH3alluy 3HAaHUH.
8 KonTponbhas pabora Ne 1 1
I'naBa VIII. IIponsBonnas nee 17
reOMeTPUYEeCKMH CMBICI
9 [IpousBogHas 3
10 | TIpousBoanast CTENIEHHOU 3
byHKIIUN
11 [paBuna nuddepenrpoBanus 3
12 [IpousBoaHbIE HEKOTOPBIX 4
3JIEMEHTApHBIX (QYHKLINN




13 I'eomerpuueckuit CMBICIT 4
MPOU3BOAHOMN
Iaasa |X. Ilpumenenue mnpousBoaHoii | 16

K

HCCJIeI0BAHNIO (PyHKIMIA

14 | Bospactanne wu yObIBaHHE 2
byHKIIUN

15 DKcTpeMyMbl QyHKIUH 3

16 [IpuMeHeHre TPOU3BOIHON K TOCTPOCHUIO | 3

rpaduKOB( YHKITHIH

17 HauOonbiee 1 HauMeHbIIEE3HAYECHUS 2
byHKIMH

18 BeImykiiocth rpaduxapyHKINH, 2
TOYKH Tiepernda

19 Ypoku 0000meHus ul3
cUCcTeMaTH3alluy 3HAaHHUH.

20 KontponbHas padota Ne 2 1

I'maa X. UnTerpan 15
21 [lepBoobOpaznas 2
22 [TpaBuna HaXO0XKIECHUS 2
IEpBOOOPA3HBIX
23 ITnomane KPHMBOJIMHEHHOWTpaneua 1 | 3
UHTETpaj
24 Brruncnenue uHTerpaioB. Beruncienue | 2
mIomanaen ¢
MTOMOIIIBIO HHTETPAJIOB.
25 [MpumeHeHre MPOM3BOAHON M MHTErpayia K | 3
PEIIEHUIO TPAKTHUECKUX 3a1a4

26 Ypoku 00001eHUs u 2
CUCTEMaTH3aIMY 3HAHHA.

27 Kontponsnas padora Ne 3 1
I'nmaBa  XI. DJIeMeHTBbI 7
KOMOUHATOPUKH

28 | KomOuHaTOopHBIE 3a/1a4H 1
29 [lepecranoBkH 1




30 Pasmemenus 1
31 CoueTaHus U UX CBOMCTBA 1
32 bunomunanbHas ¢dopmynaHproToHa 1
33 Ypoku 000011 " 1
CHUCTEMaTU3alM1 3HAHUM.
34 Konrtpomnsnas padota Ne 4 1
I'nasa XlIl. 3nakomcTBO cBepositHOocThIO| 11 1
35 | BeposaTHOCTb COOBITHS 1
36 CrnosxeHue BepOsSTHOCTEH 2
37 BeposTHOCTh IPOTUBOIIOIOAKHOTO 2
COOBITHS
38 YcnoBHas BEpOATHOCTD 2
39 BeposiTHOCTE  mpoOM3BENECHUS 2
HE3aBUCHMBIX COOBITHIA
40 Ypoku 0000mIeHUS u 1
CHUCTEMAaTU3alMU 3HAHUM.
41 Kontponbnas padora Ne 5 1
IaaBa XIII. Cratucruka 9 1
42 CrnyyaiiHble BEJIMYUHBI 2
43 LenTpanbHble TEHIEHLIUU 2
44 Meps! pazbpoca 3
45 Ypok 00001eHus u 1
CHUCTEMaTHU3aluy 3HaHUU
46 Kontponsnas padora Ne 6 1
a7 Hrorosoe noBropeHue 12
Uroro 102
I'eomeTpus 11 knace, YMK JI.C. Atanacsu
Ne TeMa KonunuecTBo uyacos KonuuecTtBo
TOTIPOTpaMMe KOHTPOJIBHBIX
paboT
Iaasa |V. HuamHap, KOHycH map. 9 1
§ 1. Humuuap. 2
§ 2. Konyc. 2




§ 3. Cepa. 3

Kontposbnas padora Nel 1

3auet Ned 1

I'maBa V. O0beMbl TeJl. 12

§ 1. O6BeM NpsAMOYTOTBLHOTO 2

napauiesienune .

§ 2. O6BeM PSIMOi PU3MBI 2

178112810705 01 | o L:

§ 3. OObeMm HaKIOHHOU 3

NpU3MBI,  TUPaMUABl W KOHYcA.

§ 4. O6beM mapa ¥ Iomaab 3

chepsl.

Kontponbnas padorta Ne2 1

3auet Ne5 1

T'JTIABA VI. BekTopbl BIPOCTPAaHCTBE | O

§1. TlonsTue BekTOpa B 1

POCTPAHCTBE.

§2. CnoxeHue u BbIYMTaHUE 2

BEKTOPOB. YMHOKEHHEBEKTOPA HA

YHUCIIO

§3. KomnuianapHsie 1

BEKTOPBHI.

3auet Neb 1

T'aaBa VII. MetoakoopauHat | 8
B

NMPOCTPaHCTBe.

§ 1. KoopaunaTtel TOUKH U 3

KOOPJIWHATHI BEKTOPA.

§ 2. CkansipHoe 2

IPOM3BEICHNE BEKTOPOB.

§ 3. JIBmKkeHUs. 1

Kontponsnas padora Ne3 1

3ayet No7 1

UTOTO 34




5. PEAJIM3ALIUS HPDO

Jnd M3ydeHHs HAUMOHAIBHBIX, PErHOHANBHBIX H YTHOKY/ILTYPHBIX OCODEHHOCTEH BblJeNseTcs
10% y4eGHoOro BpeMeHH 0T 0011ero KoJIH4ecTBa 4acos.

IIpu oOyyeHHH Ha YpOKaX MaTeMaTHKH HCIONL3YIOTCH JIaHHBIE JUIS COCTABJICHHS JIHArPaMM
JAHHAMMKM POCTa YHCIeHHOCTH Hacenenuss PT, cocraeisiores M pemarcs 3aJa4yM [0 TeMaTHKe
NPOMBILUICHHOCTH M C€/X-Ba PErHoHa, UCTOPHH, apXUTEKTYpbl, HCHONL3YIOTCH AeMorpaduueckue H
IKOHOMHYECKHE [10Ka3aTeNlH, 3a/1a4H PellaloTes, KaKk [PaBHIIo, Ha ONpeJesIEHHOM Tale ypoKa.

an paspaﬁon(e 3a1a4 MOXKHO HCIOJb30BaATh CACAYIOMHE IUTEPATYPHLIC HCTOYHHKH!

Cmamucmuyeckue coopHuKu
-Kanennape 3HameHarenbHBIX M namaTHeIX jar: YensOuuckas oOnacrs: [exeroJHHK]
MOYHb

- JluHaMMKAa YHCJICHHOCTH HAaceleHHs IOPOACKHUX OKPYIrOB H MYHHLUHMNAILHLIX pailOHOB
Yenabunckoii obnactu: crar. ¢d. / ®enep. cinyxbda roc. cratucruku, Teppurop. opran dexep.
cayx0bl roc. cratucruku no Yensd. obn.; peaxon.: 10.A. Japenckux (npexn.) [m ap.]. -
Yensnbunuck, 2007. - 52 c.

- Oduumansetii caiit MejepaibHOil cryk0bl rocy1apcTBeHHOI cTatHeTHKH. Paszen -
odHuManbHas craTHeTHKa. Pexum gocryna:
http://chelstat.gks.ru/wps/wem/connect/rosstat_ts/chelstat/ru/statistics/

Suyuxnoneduu
- Vpanbckas ucropuyeckas sHuukoneaus / ri. pea. B.B. Anekcees. - Exarepun0ypr, 2000. -
640 ¢



11 kanace

Ne Tema ypoka HP20
m\n
1 YucnoBble BEIPaXKEHHA Pemenne 3aaa4 ¢ HCNOJIB30BaHHEM
HHTEpecHBIX (hakToB 0 YenadbuHckoi
obnactH
2 Cratuctuyeckas 00paboTka 1aHHBIX Peuienne 3a/1a4 N0 CTATHCTHYCCKUM
JAAHHBIM Ypanbcxoro PCrHOHaA.
3 Cratuctnueckas 00paboTka AaHHBIX Peuienne 3a1a4 N0 CTaTHCTHYCCKHUM
JAHHBIM Ypanbcxoro PECIrHOHA.
4 Crarucruyeckas 00paboTka JaHHBIX CraTHCTHYCCKHE HCC/ICI0BAHHS B HAMICH
AH3IHH
5 O0BEM NpAMOYroNLHOIO Napaieienuneaa Pemenne npakTHueckux 3aaaq
npoMeinieHHOCTH YenaOHHcKoi
obnacti
6 O0BEM npAMOIT NPH3MBI H THIHHAPA Pemenue npakTH4ecKuX 3aaa4
npoMeineHHocTH Yenabunckoit
obnacti
7 Hrorosoe nosropenne. 3a1aui Ha MPOLIEHTHI Pacuér 3apabornoii nnatel pabounx
HOxnoro Ypana
8 Hrorosoe noeropeHne. 3a1a4u Ha NPOLEHTHI Pemenne 3anau KpaeBeI4ecKoro
COJICpPXKAHHA [0 TeME NMPOLEHTEI
9 Hroroeoe nosropensne. I'padukn u narpaMMel YreHne auarpaMm, CBA3aHHBIX C PLIHKOM
Tpyaa Yenabunckoit obnacru.
10 Hroroeoe nosropenue. ['paduku 1 anarpaMMel Yrenue rpaduKkoB Ha OCHOBE JIAHHBIX O
XapaKTCpC H3IMCHCHHA NOroJkl B
Yensbuucke
11 Htoroeoe nosropenne. BeposTHOCTE Cay4aiiHOroO TIPHMEHEHHE CXCMBI KIACCHUECKOT
COSHTHH BCPOATHOCTH U1 PABHOBO3MOKHBIX
HCIBLITAHHI HA 3aBOAC 3.ncrrpomaumu
12 Hrorosoe nosropenne. 3agaun EI'D npuknaanoro Pemensne 3a1a4 Ha BeIMHCICHUE
Xapakrepa PEHTHHIOB NPEANPHATHIH
13 Hrorosoe nosropense. 3agaun EI'D npukaaanoro 3amaun Ha pacuér oObEMa
XapakTepa NPOH3BOJCTBA, pacuéT NpHOLLTH
npeaAnpHATHIl N0 dopMynam
14 Hrororoe noeropenue. EI'D. Pemenne TeKCTOBBIX 3ajauu Ha CIUIABBI 0 MaTepHaIaM
3aja4 NpeANPHATHI MECTHOIH
NPOMBIILIEHHOCTH
15 Hrorosoe noeropenne. EI'D. Pemenne TeKCTOBbIX 3aza4H Ha COBMECTHYIO paboTy ¢
3aja4 HCIMOJIb30BAHHEM MECTHOTO MaTepHana
16 Hrorosoe nosropenue. EI'D. PemieHne TeKCTOBBIX 3ajaun Ha COBMECTHYIO paboTy ¢
3a1a4 HCIOJIb30BAaHHEM MECTHOTIO MaTepHana
17 Hrorosoe nosropenue. EI'D 3anaun va Pemenne npakTuieckux 3aaa4
ONTHMANbLHLIH BeIOOP MPOMBILLIEHHOCTH YensaOHHcKoi
obnacTH
18 Hrorosoe nosropenue. EI'D 3anaun Ha Peuienne npakTH4eckux 3aaad
ONTHMAIbLHBIH BIOOP. NPOMBIIIICHHOCTH YensOHHCKOM
obnacTi
19 Hrorosoe nosropenne. EID .3anauu Ha Pemenne npakTHYECKHX 3a71a4
ONTHMANbLHLIH BLIOOP. npoMeieHHocTH Yenabunckoii
obsacTi
20 Hrororoe noeropenue. EID. 3ajaun Ha BKIaAL! H Penrenne npakTHHeCKHX 3a7a4 Ha
KPEJIHThI BKJ1a/Ibl M KPEIHTHI
21 Hrorosoe noeropenne. ETD. 3agaun Ha BKIaabl 1 Pemenne npakTH4eckux 3aaad Ha

KPE/IHTBI

BKJIa/bl H KPCAHTHI



5. OneHouYHbIE MaTepUabl
CucremMa OLIEHKH IJITAHUPYEMbIX PE3YJIbTATOB.

Bospactaromue TpeOoBaHUS K BOCHHTAHUIO MOJOJCKH, (POPMUPOBAHMIO Y HEE UYBCTBA
OTBETCTBEHHOCTH, OPTaHM30BAHHOCTU M JUCIUIUIMHBI TPEOYIOT PEIIUTEIHLHOTO0 HMCKOPCHECHHS
nposiBiieHus: hopMair3mMa B OL[CHKE 3HAHUH yJallluxcsi, MPeoI0JICHUs TPOLEHTOMaHUH.

OObeKkTHBHAs, NpaBUIbHAs M CBOEBPEMEHHAs OLIGHKAa 3HAHUM, yYMEHMH ¥ HaBBIKOB
ydalmuxcsd HuMeeT OOJIbIlIOe BOCHUTATENbHOE 3HadeHHe. OHa CHOCOOCTBYET IOBBILICHHIO
OTBETCTBEHHOCTH UIKOJBHUKOB 3a KauecTBO YueObl, COOJIIOJCHHIO Y4eOHOH, TpYya0BOM,
oOLIeCTBEHHON AUCIMILINHBI, BbIpadaThiBaeT TpeOOBATENbHOCTD YUaluXcs K cede, MPaBUIIbHYIO
X CaMOOLEHKY, YECTHOCTb, NPaBAUBOCTh. lIpy OnEHKE 3HAHMI YYHUTENEM YUUTBIBAKOTCS HX
ryOMHa U MPOYHOCTb, MPOBEPSAETCS YMEHHE IIKOJbHHUKOB CBOOOIHO M BIOJHE CO3HATENIBHO
INPUMEHATh H3Y4aeMbli TEOPETUYECKMHA MaTepuall NpU PEUICHHHM KOHKPETHBIX YUEOHBIX U
MPaKTUYECKHUX 3a/a4, IPU CO3JaHUM COOCTBEHHBIX BBICKA3bIBAaHUI B YCTHOW WJIM MUCHMEHHOM
¢dopme; yMeHHe u3jaraThb CBOM MBICIU CBS3HO, JOTMUECKH IMOCIENI0BATEIbHO, TPAMMAaTHUYECKU
IIPABUIIBHO.

«HopMbl oneHKH...» Tpu3BaHbl oOecreynBaTh OJMHAKOBbIE TPEOOBAHUA K 3HAHMSM,
YMEHUSIM U HaBbIKAM YUaIIUXCsl [0 MaTeMaTuke. B HUX ycTaHaBnuBaroTCs: 1) €IMHBIC HOPMATHBBI
OLICHKM 3HAHWW, YMEHH W HAaBBIKOB; 2) 00BEM pPAa3IUYHBIX BHUJIOB MUCBMEHHBIX padot; 3)
KOJIMYECTBO OTMETOK 32 Pa3JINYHbIC BH]IbI MUCHbMEHHBIX Pa0OT.

OneHuBalOTCs TONBKO TaKWe 3HAHMSI, YMEHUS U HaBBIKU y4YalIUXcs, HaJ KOTOPHIMU OHU
paboTtanu uian paboTaroT K MOMEHTY ITPOBEPKHU.

[IpoBepka 3HaHMI, yMEHUH W HABBIKOB MOKET IIPOBOJUTHCA KAK C LIEIBIO ONPEICIICHUS X
c(OpMHUPOBAHHOCTH IO ATanaM 00y4eHHUs (TeKYLIUil KOHTPOJb), TaK U JUIsl MTO/IBE/ICHUS] UTOTOB
paboThl 3a 101 (MTOTOBBIN KOHTPOJIB).

C OCJIBIO TMOBBIIICHHUA OTBCTCTBCHHOCTH YYalllUXCA 3a Kad€CTBO 3HAHHHI YUUTCIIb,
BBICTABJISIA OLICHKY, HEC TOJIBKO O6T>$IBJ'I$[€T, HO M OOBSICHUTD €€. DTO OTHOCHUTCS K OLICHKaM Kak 3a
YCTHBIC OTBETHI, TaK U 3a BCC BUbI IMCbMCHHBIX pa60T.

YpoBeHb 3HaHMN ywanuxcsi mo matemaruke B 10—11 knaccax ycraHaBiIMBaeTCs IMyTEM
YCTHOTO OIIpoca (3HaHME IPaBUJI, OIPEIEIICHUMN, aITOPUTMOB JIJISl pELIEHMSI TPAKTUUECKUX 3aa4)
Y BBIMOJHEHUSI PA3INYHbIX YIIPAKHEHUMN.

1.0O1eHKa yCTHBIX OTBETOB yYalUXCs
OTBeT oLleHUBaeTCsl 0TMETKOM «5», €CIIM YUCHUK:

- TIOJTHO PacKphUI CONIEpKaHNe MaTepuaia B 00beMe, MPETyCMOTPEHHOM IPOTPaMMO U
y4eOHHUKOM;

- U3JIOXKUJI MaTCPpHaJl 'PAMOTHBIM SA3bIKOM, TOYHO UCIIOJIB3YyA MATCMATUYCCKYIO TCPMUHOJIOTHIO U
CUMBOIJIMKY, B onpeneneHHoﬁ JIOTUYECKOH NOoCICA0BAaTCIBHOCTH,

-[IPpaBUJIbHO BBITTIOJIHUII pPUCYHKH, UCPTCIKHU, Fpa(bI/IKI/I, COIIYTCTBYIOIIINEC OTBETY,

-[I0Ka3aJl YMCHHUC WJIFOCTPHUPOBATH TCOPUIO KOHKPCTHBIMU NMIPUMEpPAMU, IPUMCHATL €€ B HOBOH
CUTyalllH ITPH BBIIIOJHCHHUHU IPAKTHUYCCKOI'0 3aJaHusd,



-IpOACMOHCTPUPOBATT 3HaHUC TCOpHUHN paHee HN3YYCHHBIX COINYTCTBYROIIUX TEM,
C(I)OpMI/IpOBaHHOCTB n YCTOIZHHBOCTL HCIIOJIb3YCMBIX IIPHU OTBETC YMGHI/Iﬁ 1 HaBBIKOB,

-0TBC€YaJI CaMOCTOATCIBHO, 0e3 HaBOOAIIUX BOIIPOCOB YUYHTCIIA,

BO3MOXHBI OJHAa — JABC HCTOYHOCTHU IIPpU OCBCUICHHUC BTOPOCTCIICHHBLIX BOIIPOCOB WHJIKM B
BBIKJIaJIKaX, KOTOPBIC YUYCHHK JICTKO UCIIPABUJI ITOCJIC 3aMCUYAHUA YUUTCIIA.

OTBeT olleHMBaeTCA OTMETKOM «4», €CITN YAOBIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY
«5», HO TIpU 3TOM UMEET OJIUH U3 HEJIOCTATKOB:

-B U3JIO)KEHUU JIOMYIIEHBI HeOObIIne MpoOesbl, HE UCKAa3UBIINE MAaTEMAaTUYECKOE COJIep KaHne
OTBETA;

-A0IMyHICHbI OJWH — JABa HCAO0YCTAa IHpHU OCBCHICHUM OCHOBHOI'O COACPXKAHUA OTBCTA,
HCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YUUTCIIA,

-AOITYIOCHBI omnOKa uinu 0ojee JABYX HCAOYCTOB IIPpU OCBCIICHHUH BTOPOCTCIICHHBIX BOIIPOCOB UJIN
B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCUYaHUA YUUTCIIA.

OtMeTKa «3» CTaBUTCS B CJIeAyromux Ciryvdasix:

-HEMOJIHO PACKPBITO COepKaHUE MaTepHaia (CoaepKaHue N3JI0XKeHO (pparMeHTapHO, HE BCeraa
IIOCJIEI0BATEIBHO), HO NTOKa3aHO 001Iee TOHMMAHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHbl YMEHHUS,
JIOCTaTOYHBIE /I YCBOSHUS IPOrPaMMHOI0 MaTepHaa;

-UMENUCh 3aTPyJHEHHs] WJIM [JOMYIICHbl OIIMOKA B ONpPENCICHHMM MaTeMaTH4YeCKOU
TEPMUHOJIOTUH, YepPTEekKaX, BHIKJIAIKaX, UCIIPABICHHBIC MOCIIE HECKOIBKUX HABOISIIIUX BOTIPOCOB
YUUTENS;

-YYEHUK HE€ CHPAaBWICS C TPUMEHEHHMEM TEOpPHUM B HOBOW CHUTYyallUM NPHU BBITOJIHEHUH
MPAKTUYECKOTO 3a/IaHUsI, HO BBIMIOJHUII 3aaHUsI 0053aTEIIBHOTO YPOBHS CJIOKHOCTHU TIO JAaHHOM
TEeMe;

-IIpu JOCTATOYHOM 3HaHHUH TCOPETUYCCKOI'O Martcpuajia BBISIBJICHA HEOO0CTAaTOYHAasA
C(I)OpMI/IpOBaHHOCTB OCHOBHBIX YMCHI/II\/'I M HAaBBIKOB.

OT1MmeTKa «2» CTaBUTCS B CIEAYIOLUIUX CIy4asx:
-HE PACKPBITO OCHOBHOE COJIEpKaHKHE yYeOHOT0 MaTepHarna;
-00Hapy>KeHO HEe3HaHHE YYEHUKOM OOJIbIIEeH Wil Hanbosee BayKHOM YacTH y4eOHOro MaTepuana;

-AOITYIICHBI OIINOKH B OIIpEaACICHUU HOHSITI/Iﬁ, Inmpu HCIOJIb30BAHHUU MaTeMaTH4eCKOM
TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIN Fpa(l)I/IKaX, B BBIKJIaJIKaX, KOTOPbIC HC HCIIPABJICHLI
IIOCJIE€ HECKOJIBKHUX HABOAAIIHUX BOITPOCOB YUHUTCIIA.

Orenka («5», «4», «3») MOXKET CTAaBUTHCSI HE TOJIKO 33 €IMHOBPEMEHHBIN OTBET (KOTIa
Ha IIPOBEPKY MOJATOTOBKH YUYE€HUKA OTBOJAUTCS OMPEIETICHHOE BPEMsI), HO U 32 PACCPEI0TOUCHHBIN
BO BPEMEHH, T. €. 32 CyMMY OTBETOB, JAHHBIX YYCHHKOM Ha MPOTSHKEHUU YpOKa (BBIBOJUTCS
MOYPOUHBIA 0ajut), MpU YCIOBUH, YTO B MPOIECCE YPOKa HE TOJIBKO 3aCIHyHIMBAIUCh OTBETHI
y4anierocsi, Ho ¥ OCyIIeCTBIISJIaCh MPOBEPKa €ro YMEHUS IPUMEHSTh 3HAHUS Ha MPaKTUKE.



OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OTBeT OLIeHHUBaETCA 0OTMETKOM «5», eCln:

-paboTa BBITIOJIHEHA ITOJTHOCTHIO;

-B JIOTHYECKUX PACCYKICHUSIX U 00OCHOBAHUH PEIICHHS HET MPOOETIOB U OIITHOOK;

-B PCIICHHUHU HCT MAaTEMATHYCCKUX OImrOoK (BOSMO)KHa OIHa HCTOYHOCTH, OITMCKA, KOTOpas HE
ABJCTCA CIICACTBUEM HC3HAHUA W1 HCIIOHMMAaHUA y‘Ie6HOFO MaTepHana).

OTMeTKa «4» CTaBUTCS B CIEAYIONIUX CIIyYasx:

-paboTa BBINOJIHEHA TIOJTHOCTHI0, HO 0OOCHOBaHUS 1IarOB PEIICHUs HEOCTATOYHBI (€clii yMEHue
000CHOBBIBATh PACCYKACHHSI HE SBIISIIOCH CIIEIIUATBHBIM 00bEKTOM MTPOBEPKH);

-JIOTIYILEHbI OJTHA OIIMOKA WJIM €CTh IBA — TPU HEJ0UETA B BHIKIIAIKAX, PUCYHKAX, YePTeKaxX WIH
rpadukax (eciu 3TH BUIbI padOT HE SBISUIUCH CIIEHUAIBHBIM OOBEKTOM IIPOBEPKH).

OTtMmeTKa «3» CTaBUTCS, €CIIH:

-IIOTMYIIEHO OoJiee OHOW ommOKH Uiau OoJjiee JBYX — TPEX HEAOYETOB B BBIKIIAIKAX, YEPTEkKaX
niu rpadukax, Ho oOydaromuiics o6nanaeT 00s3aTeIbHBIMU YMEHUSIMU TI0 IIPOBEPSIEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CITH:

-JIIOMYIICHBl CYIIECTBCHHBIE OIIMOKM, TOKa3aBIIME, 4YTO OOy4alomuics He o0JagaeT
00513aTEIbHBIMUA YMEHHUSIMH TI0 TAHHOW TeMe B ITOJIHOW Mepe.

Yuurenp MOXKET MOBBICUThH OTMETKY 3a OPUTMHAJBHBIA OTBET Ha BONPOC WIM OPUTHMHAJIBHOE
pelIeHue 3aJayd, KOTOpPbIE CBHUJIETEIBCTBYIOT O BBICOKOM MAaTE€MAaTHYECKOM Pa3BUTHHU
oOyuarolerocs; 3a peiieHue 0osee CIOXKHOW 3aJadd UM OTBET Ha 0OoJiee CIOXKHBIM BOIPOC,
MIPEIOKEHHBIE 00yJaroIIeMycsl JOTMOTHUTENBHO TOCE BBIMOTHEHUSI UM KaKUX-THO0O APYTrHX
3aJaHuM.

[Ipu oneHke 3HAHHWK, YMEHHH M HABBIKOB OOYYAIONIUXCS CICAYST Y4YUTBHIBATH BCE OLIMOKH
(rpy0Oble ¥ HETPYOBIE) M HENOUYETHL.

3.1. I'py0bIMH cUUTAIOTCS OUIHMOKH:

-HE3HAHUE OIPEICIICHUS] OCHOBHBIX MOHATUI, 3aKOHOB, MPABUJI, OCHOBHBIX IOJIOKEHUI TEOPUH,
He3HaHue GOpMyIl, OOIICTIPUHITHIX CHMBOJIOB 0003HAYECHHI BEJIMUWH, €AMHUI] UX U3MEPEHUS,

-He3HAHNE HAaUMEHOBaHUM CAUHHUI USMCPCHUA,

-HCYMCHUC BbIJACIIUTL B OTBCTC I'NIABHOC;

-HCYMCHUC MIPUMCHATH 3HAHUA, AJITOPUTMBbI U PCIICHUA 3a1a4;
-HCYMCHUC NCJIaTh BBIBOABI U O606H_[CHI/I}I;

-HCYMCHUC YNUTATh U CTPOUTH rpa(bm(n;



-HEyMEHHE MOJIb30BaThCS IEPBOMCTOYHHKAMH, YUCOHUKOM U CITPABOYHHKAMU;

-[I0TEePsl KOPHS WM COXpaHEHUE TOCTOPOHHETO KOPHS;

-oTOpackiBaHue 0€3 00BICHEHUH OJTHOTO U3 HUX;

-paBHO3HAYHbBIE UM OIINOKH;

-BBIYHCIIUTENIbHBIE OIIMOKHU, €CTIH OHU HE SBIISIOTCS OMUCKOM;

-JIOTHYECKUE OIINOKH.

3.2. K Herpy0bIM ommbdkam cieayeT OTHECTH:

-HETOYHOCTH (POPMYJIUPOBOK, ONPECIICHHH, OHATHH, TEOPU, BBI3BaHHAS HETIOJIHOTOW OXBaTa
OCHOBHBIX ITPU3HAKOB OMPEAEISEMOr0 MOHATHS WM 3aMEHON OJTHOTO - IBYX M3 ATHX MPU3HAKOB
BTOPOCTEIIEHHBIMU;

-HETOYHOCTb Ipaduka;

-HepaHI/IOHaJ'ILHHﬁ MCTOJ PpCHICHUA 3aaadyu HIIKM HCEJOCTATOYHO HpO,Z[YMaHHHﬁ IIJTaH OTBCTa
(HapymeHI/Ie JIOTUKH, TIOJAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHCHHBIMI/I);

-HepaIMoOHaIbHbIE METOIBI PA0OTHI CO CIIPABOYHOM U APYTOil TUTEPATYPOi;
-HEyMEHHE pellaTh 3a/1a4H, BHIOJIHATh 3a/IaHUs B 00IIIeM BHJIC.
3.3. HemoueTramMu SIBIITIOTCH:

HepalMOHaIbHbIE TPUEMBl BBIUUCIEHUI U IpeoOpa3oBaHuil; HEOpEKHOE BBHINOIHEHUE 3alucel,
yepTexel, cxem, rpauKoB.

BoiBegeHnne HTOrOBLIX OLEHOK

3a monyrogue W y4eOHBIA TOJl CTAaBUTCS WTOTOBas oleHKa. OHa SBISETCS SAMHON U
oTpakaeT B 000OIIEHHOM BHUJE BCE CTOPOHBI MOJATOTOBKHM YYCHHKA MO MaTeMaTHKE: YCBOSHUE
TEOPETHUUECKOT0 MaTepualia, OBJIAJICHUE YMEHHUSIMU NMPUMEHEHHUs TEOPETUYECKOro maTepuasa
MPUMEHSITH K PEIICHUIO MPAKTUYECKUX, UCCIIeIOBATEIbCKHX 3a1au.

HtoroBas oreHKa BBIBOIUTHCS KaK cpefHee apu(pMeTndeckoe MpeaecTBYIOIINX OLIEHOK.
Pemaromum npu ee onpeneneHuy cieayeT CUuTaTh (PaKTUYECKYIO OJrOTOBKY YUEHHKA IO BCEM
MOKa3aTesiM KO BPEMEHU BbIBEJICHUS 3TOM OLIEHKHU.

HJI}I pcajm3aniui CUCTCMblI OLCHUBAHHA HCIIOJIB3YIOTCA CICAYIOIINEC OUCHOYHBIC MAaTCpHAJIbI:

KJIacc ABTOp, Ha3BaHKE, U3/1aTEIBLCTBO, IO BBITyCKa

11 xnacc VYyeOnuk LII.A.AnumoBa

M.U.1Ia0yuun, M.B. TkaueBa. [lunakTuyeckue mMatepuaisl Mo anredpe u
Havanam aHanu3a 10 kmacc. M.:Ilpocsemenne 2017 r

®enoposa H.E. TkaueBa M.®. Meronuueckue pekoMeHgauuu MHueMo3nHa
2004r.

VYueOnuk JI.C.Atanacsina

M.4. Caaksn, B.®.byty30B. [Toypounsie pazpabotku o reomerpun 10-11 knacc.
M.: IIpocsemenue 2017 r. ¢.36

XapaKTepnchca OLCHOYHBIX MaTE€pUaJI0B

‘ Adaredpa u Hayasna anaau3a 10 kaace, YMK HI.A.AnumoBa




Adredpa u Hayasa anagu3a 11 kaace, YMK HI.A.AnumoBa

1 yeTBepTh Tpuronomerpuu | KonTposbHas M.MN.11abynun, M.B. Tkauega.
eckue GyHKIMu | pabora JunakTuueckue MaTepuabl 1Mo
anreOpe u HavanaM aHanm3a 11
knacc. M.:IIpocsemenne 2017
T. C.
2 4eTBepTh [IpousBoaHas u
ee
T€OMETPUYECKUN
CMBICIT
2 4eTBepTh IIpumenenune KoHntposnbHas M.U.1Ta0ynun, M.B. Tkauesa.
NPOM3BOJHONU K | paboTta JlunakTuueckue MaTepuasl 1o
UCCIIETOBaHUIO anredpe U Havanam aHaiusa 11
byHKUIMH knacc. M.:IIpocsemenue 2017
T. C.
3 4eTBepThH Wurerpan KontponbHas M.N.11abynun, M.B. Tkauesa.
pabora JunakTuueckue MaTepualbl 1o
anreOpe u HavajmaM aHaiam3a 11
knacc. M.:IIpoceemenue 2017
T. C.
3 4eTBepTh DJIEMEHTHI KonTponbshas ®enoposa H.E. Tkauera M.D.
KOMOWHATOpPHUKK | paboTa Metonnueckue peKOMEHIalI
Muemosuna 2004r. c.25
4 4eTBEePTH 3nakoMctBO ¢ | KonTponbHas ®enoposa H.E. Tkauera M.D.
BEPOATHOCTHIO pabora MeTtoanueckue peKOMEHAALNN
Mmuemo3suna 2004r. ¢.26
4 yeTBepThH CraTucTuka KonTponbHas ®enoposa H.E. Tkauera M.D.
pabora MeTtoauueckue pekoMeHIaluu

Muemosuna 2004r. c.27

I'eomeTpus 11 knacc,

YMK J1.C. ATanacsig

Cpoku mpoBeECHUS Hazpanme CrpykTypa 0)1(S: (L1313 ( MaTepHAJIbI
pa3nena, Tema | (KOHTPOJBHAS (MCTOYHMK, CTPAHUIIA)
ypoka pabora, TecT..)
1 yeTBepTH Hunuuap, konyc | KontponsHas M.A. Caaksin, B.D.Byrty3os.
U 11ap. pabora [loypounsie pa3pabOTKu 1O
reometpun 10-11 kmacc. M.:
[Ipocsemenue 2017 r. c.131
2 4eTBEepPTh OOBeMBI Tel. Kontpoinbhas M.A. Caaksn, B.D.Byry3os.
paborta [Toypounsie pa3paboOTKu TIO
reometpun 10-11 kmacc. M.:
[Ipocsemenue 2017 1. c.156
3 4eTBepTh Bexkrtopsl B | 3a4eT M.A. Caaksn, B.®.byty30B.
MIPOCTPAHCTBE [loypounsie pa3paboOTKH 1O
reometpun 10-11 kmace. M.:
ITpocsemnienne 2017 r. ¢.170
4 yeTBepThH Merton Kontpoinbhas M.A. Caaksn, B.D.Byry3os.
KOOpJUHAT B | pabota [loypounsie pa3pabOTKu 1O
IIPOCTPAHCTBE reomeTtpun 10-11 kmacc. M.:

IIpoceenienne 2017 r. ¢.207

Hanpasnenust npoekTHOM A€ TENbHOCTH 00yJaroIUXCs.
Ilenp yueOHO-HMcCCIENOBATEIbCKOW M MPOEKTHOW JAESATEIbHOCTH oOOydaromuxcs —
(hopMHpOBaHHE KOMIIETEHTHOCTH pabOTaTh Ha JOCTHKEHHE IIJIAHUPYEMOT'0 pe3yJbTaTa.




IIaTH OCHOBHBIX 3a7a4:

-OopMHpOBaHNE YHUBEPCAIBHBIX YY€OHBIX U HCCIIEIOBATEIBCKUX ECHCTBUN.

-OcBOEHHE MPOAYKTUBHO-OPUEHTUPOBAHHOM JAEATEIIBHOCTH.

-OBnajieHNe 3HaHUSMHU U HaBBbIKAMHU II€JIECHANPABICHHONW TBOPUYECKON NEATEIBHOCTH U

pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH.

-dOopMupoBaHUE pallMOHAIBHBIX MOJIEJIEH IOBEAECHUS.

-CoOBEPIICHCTBOBAHUE HABBIKOB COTPYIHHUUYECTBA.

[MpoextHass nesrenpbHOCTh. JIF0Oass caMmocCTOsITeNbHAs, CONHMAILHO 3HAUMMAash W
OpraHW30BaHHAsl JAEATEIBbHOCTh OOYYAIOMIMXCS, OMHUPAIOMIAsiCs HAa WX WHIWBUIYaIbHBIC
WHUIMATUBBI, UHTEPECHI U PEINOYTEHUS, HApaBJIeHHas Ha TOCTH)KEHUE PeaIbHOM, TMYHOCTHO
3HAUMMOM, TOCTHKUMOM 1€JIM, UMEIOIIAs IUIaH U KPUTEPHUH OLICHKU pe3yJibTaTa, MoAAepKaHHas
KYJIbTYPOH AESITEIbHOCTH 00Yy4aroIuXcsl, TPAAULMSIMH, EHHOCTIMH, OCBOGHHBIMH HOpPMaMHU U
oOpasuamu.

THunel NPpOEKTOB:

Hngpopmayuonnsiii npoexm. ITOT TN TPOEKTa HANpaBiIeH Ha paboTy ¢ mHpOpMaNHE o
KakoM-1100 00beKTe, ABeHuu. Ero nenp — 00yueHrne yuacTHUKOB IPOEKTA 1IeJIEHANPAaBIEHHOMY
cbopy uHpopmaiuy, e€ CTpyKTypUpOBaHHIO, aHATU3Y U 000O0IIEHUIO.

Yuebno-uccneoosamenvckuii  npoexm. CoBlnagaeT ¢ XapaKTepUCTUKaMU  y4eOHO-
WCCIIEIOBATEIILCKON  JICATEIBHOCTH, JOTOJHEHHOW TPAJAWIMOHHBIMUA TIPU3HAKAMH TPOCKTA.
MoxeT ObITh NPeIMETHBIM, MEXKIIPEIMETHBIM WX OPUEHTUPOBAHHBIM Ha COJIEP’KaHUE HAYYHOTO
HamNpaBJICHUs, HE BXONANIETO B TMEpPEYeHb MIKOJBHBIX TpeameroB. OCHOBHas 1Lelb —
(bopMHUpOBaHNE METANIPEIMETHBIX PE3yJIbTaTOB U MPECTABICHHUMN.

CoyuanvHoiti npoexm. llenenanpapiieHHast comaibHass (OOLIECTBEHHAs]) MPAKTHKA,
MO3BOJISAIONIAsE 00YyUYaIOIIUMCS BEIOUPATh JTMHUIO MOBEJICHUS B OTHOIIIEHUH COLIMANIBHBIX MPOOIeM
U sBIICHUU. SIBIsieTCs yIOOHBIM CPeACTBOM (DOPMHUPOBAHUS COIUAIBHOTO OIBITA, COMMATBHBIX
KOMIIETEHTHOCTEH U KOMIETEHIM OO0yYarommxcsi, OBJaJE€HUS OCHOBHBIMH COLUATbHBIMU
POJISIMHU, TIOMOTAET OCBaUBATh MPABHJIA OOIIECTBEHHOTO TIOBEICHUS.

HUnpopmayuonno-nosnasamenvuolii.  SIBuseTcss  co3fgaHue, KOHCTPYMPOBAaHUE  WIH
MO/JIEPHU3ALIUS HA OCHOBE IPEAMETHOIO COJIEPIKAHUSL.



[Ipunosxxenne 1
1.Yue6Ho — metoandeckoe ooecnieueHre. CIMCOK TUTEPATYPhI

Y4yeOHO-METOANYECKOE U MAaTEPUATHHO-TEXHUYECKOE 00eCTIeUeHHUE

Ilpozpammno-nopmamugnsle 0OKymeHnmul:

dyHnaMeHTaIBHOE SIIPO coepkanus oomiero oopasosanus. [lox pea. B.B. Koznosa, A M.
KonnakoBa. — M.: IIpocsemenne, 2009.

®I'OC: cpennee obiee oopazosanue // PI'OC. M.: IIpocsemenue, 2012,

[Tporpammel o6meoOpa3oBarenbHbIx yupexaeHuit @I'OC. Marematuka. 10-11 kmaccsl,
cocraButesb bypmuctpora T.A. (Anreopa. Coopruk padbounx nmporpamm. 10-11 knaccsr; mocodue
g yuuTeneil obmeoOpazoBaTenbHbIX yupexxkaeHuid M.: IIpocemenue, 2016; ['eometpus.
Coopuauk pabounx mporpamm. 10-11 kmaccer; mocobue miis yuurtenel o01eodpa3oBaTeIbHBIX
yupexxaenuit M.: [Ipocsemienue, 2015)

Y4eOHUKH MeTtoaudeckue mocoous
OcHoBHas (oOs3aTenbHas)
yueOHas JIuTeparypa Jlutepatypa JuIsl yIuTems

JJI1 YYCHHUKA

III. A. AnumoB. Anre0pa u Havana | Degoposa H.E. Tkauea  M.O. Metoanueckue
anamuza 10 -11 xmaccel. M.: | pekomennamuu. M.: [IpocBemenne 2017T.
[Ipocsemenue 2017 r.

Artanacsa JI.C. u np. I'eometrpust | M.A. Caaxsan, B.®.byry3os. [loypounsie pa3zpaboTku 1mo
10-11 kn. M.: [IpocBemienue reometpun 10-11 knmacc. M.: [Ipoceemenue 2017 1. ¢.156

Pexomenayemble nHGopManuoHHbIe pecypebl B MHTepHETE
http://www.drofa.ru — caiit uznarenscta «Ipoday.
http://www.wikipedia.org — yHuBepcaibHasi SHIUKIIONEINSI
http://www.rubricon.com — suumkIoOnIeTUST «PYOPHKOHY.

http://www.school-collection.edu.ru — exuHas KoJuleKius UU(PPOBBIX 00pa30BATEIBHBIX
pecypcoB.

http://oTkpsITHIIT ypokpdh.MaTemaTHKa- S My Ha YpOK MaTeMaTHKH

http://www.ege.edu.ru/ Enunsiii I'ocynapcTBeHHBIIM
IK3aMeH

http://www.standart.edu.ru/ - dexnepanbusiii 'ocynapctBennblii O0pa3oBatenbHblii CTaHIAPT
http://www.edu.ru/ - Poccuiickuit 06pa3oBaTeIbHbIN TOPTAI

http://www.school.edu.ru/ - Poccuiickuii 001eo0pa3oBaTesibHbIil MOPTaT

http://fcior.edu.ru/ - ®enepanbHeblii eHTp HHHOPMAIIMOHHO-00PAa30BATEIBHBIX PECYPCOB
http://window.edu.ru/ - Exutoe okHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam



http://www.drofa.ru/
http://www.wikipedia.org/
http://www.rubricon.com/
http://www.school-collection.edu.ru/
http://lit.1september.ru/urok/
http://www.ege.edu.ru/
http://www.standart.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
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