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AHHOTanus K padodeil mporpaMmme 1o MaTeMaTHKe
yriyoJjieHHoro ypoBHs aJs 10 - 11 knacca

PabGouass mporpamma yriyONE€HHOTO YPOBHS 10 MaTeMaTUKe JJsi CpPEJHEero OOIIero
oOpa3zoBaHus pazpaboTaHa Ha ocHOBe DyHIaMEHTAIBHOIO SiApa coAep>KaHusl 00IIero oopa3oBaHus
u B coorBercTBUM ¢ TpeboBaHusiMu PI'OC Kk CTpyKType U pe3yibTaraM OCBOCHHSI OCHOBHBIX
00pa30BaTeNbHBIX IPOrpaMM CpEAHEro 001Iero oopa3oBaHusl.

Martematuueckoe 0Opa3oBaHHE SBISETCS O00SA3aTEIbHOM U HEOTHEMJIEMOM YacThiO OOILEro
oOpa3oBaHMs Ha BCeX CTymNeHsX mKkoibl. ColepkaHue MareMaTH4ecKoro oOpa3oBaHUsS B CpeaHEH
mKoyie  QopMHUpYEeTCsl Ha OCHOBE (DYHIAMEHTAIBHOTO sIpa IIKOJBHOTO MAaTeMaTHYeCKOTrO
oOpa3oBanus. B mporpamme OHO MPEACTABICHO B BUJIEC COBOKYITHOCTH COJEPIKATECIBHBIX Pa3/IeiioB,
KOHKPETU3UPYIOIIUX COOTBETCTBYIOLIME OJOKH (PYHAAMEHTAIBHOTO sIpa TNPUMEHUTENBHO K
CpeaHeN LIKOJIE.

Copep:xannie 06pazoBaHusl, MPEACTaBICHHOE HA YPOBHE OCHOBHOT'O O0IIEr0 00pa3oBaHus,
pa3BUBAeTCA B CIEAYIONINX HAIPABICHUSX
* cUCTeMaTH3aIusl CBEACHUI 0 uyuciax; GOpMUPOBaHUE MPEICTABICHUN O PACIIMPEHUH YHCIOBBIX
MHO’KECTB OT HATypaJIbHbBIX 10 HPPALIMOHAIBHBIX KaK CI0c00e MOCTPOCHUS HOBOTO MaTEMaTHUYECKOTO
amnmapara Jjisl pelIeHHs 3a7a4 OKPY>KaroIIero Mupa U BHYTPEHHHX 3a/1a4 MaTEMaTUKH;
COBCPUICHCTBOBAHUC TCXHUKHU BquHCHeHHﬁ;
* pa3BUTHE U COBEPIIECHCTBOBAHUE TEXHUKHU AIredpandyeckux peodpa3oBaHuil, pelIeHHsl ypaBHEHUH,
HCPaBCHCTB, CUCTEM,
* cUCTEMaTH3aIus U paclIMpeHue CBeIeHui 0 (QYHKIHUAX, COBEPIICHCTBOBaHHE IpapuuecKux yMEHUM;
3HAaKOMCTBO C OCHOBHBIMHU UJICSIMH U METOJIJaMU MaT€MaTUYECKOT0 aHaIH3a B 00beMe, MO3BOJISIFOIIEM
UCCIIeIOBATh dJIEeMEHTapHbIe (DYHKIIMU U pelIaTh MPOCTEHIINe TeoMeTpuIecKue, Gu3ndecKkue u
JIpyTrHUe 3a1a4i;
* pacIlIipeHHe CUCTEMBI CBEJICHUI O CBOMCTBAX IUIOCKUX (PUTYp, CHCTEMAaTUYECKOE N3YUEHHUE CBOICTB
IMPOCTPAHCTBCHHBIX TCJI, Pa3BUTUC HpGI[CTaBJ'IeHI/II\/JI 0 TCOMCTPUUCCKHUX U3MCPCHUAX
® pa3BUTHUC HpC}ICTaBHeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTAX B OKPYXKaIOIICM
MHUpE;
* COBEPIIEHCTBOBAHHE MaTEMaTHYECKOTO Pa3BUTHUS 10 YPOBHSI, TO3BOJISIFOIIIETO CBOOOTHO MPUMEHSITh
M3YYEHHbIE (PAKThI U METOJIBI MIPH PEIICHUH 334 U3 Pa3IMYHbIX Pa3eNioB Kypca, a TAaKkKe
HCIOJIb30BaTh UX B HECTAH/IAPTHBIX CUTYAIIUSIX;
* (popmupoBaHUE CIOCOOHOCTH CTPOUTH U MCCIEN0BATh MPOCTEHIIINE MATEMAaTUYECKUE MOJIENU TIPH
pElIeHNY TPUKIIATHBIX 33/1a4, 33/1a4 U3 CMEXKHBIX JTUCIUILINH, YIITyOaeHne 3HaHHi 00 0COOEHHOCTAX
IMPUMCECHCHUSA MATEMATUYCCKUX METOJ0B K UCCIICOBAHUTIO ITPOLECCOB U SIBJIEHUI B nmpupoac u
oOmiecTBe.



IosicHuTeNLHAA 3aNIUCKA

PabGouas mporpamMmma 110 MaTcMaTUKE er'IY6J'IéHHOFO YPOBHs COCTaBJICHA B COOTBETCTBHUE C

AOKYMCHTAMM:

®enepanbublii 3akoH ot 29.12.2012 Ne273-03 «O6 obpazoBanuu B Poccuiickoit deneparny;
®enepalibHbII roCyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPEIHETO OOIIET0 00pa30BaHuUs,
YTBEPKICHHBIN Mpuka3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot
17.05.2012 Ne413 (c u3BMEHEHUSIMU U JOTIOJTHEHUSIMU )

®denepalibHbII epedyeHb yueOHMKOB, PEKOMEHAYEMBIX K UCIIOIB30BAHUIO IIPU pealln3aluu
UMEIOIINX FOCYIapCTBEHHYIO aKKpPEeIUTAINI0 00pa30BaTEIbHBIX MPOTrPaMM HAYaIbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHEro 00IIero 00pa3oBaHus, YTBEPKACHHBINH PUKAa30M
MunucrtepcTBa npocetieHus poccurickoit deneparuu ot 20.05.2020 rona (¢ U3MEHEHUSIMHU
ot 23.12.2020 roga Ne 766).

OcHoBHast 00pa3zoBaTeNbHas porpamMma cpeanero oomiero oopazoanus [ bOY COIL Ne 149;
YueOusriii man I'6OY COLL Ne 149.

Z[aHHaH nporpamMmma npeaycMarpuBacT BO3MOKHOCTD UCITOJIB30BaHUS JUCTAHIIMOHHBIX

00pa3oBaTeNbHBIX TEXHOJIOTUN

Jas peanm3zanuu Padoydeil nporpammsl ucnoab3yerca YMK, BriIoyarommii:

Y4eOHUKH JUIsl yYEHUKA U YUUTEIs:

1. AnreOpa u Hauasna MmareMaTuueckoro aHanu3za.10-11 kmaccel: yue6. i o0meoOpa3oBar.

opraHu3anuii: 6a3oblil 1 yriy0:a. yposau» aBropoB AnumoB HI.A., Konsrun FO.M., Tkauésa
M.B., ®€énopora H.E., lllabynun M.U., -M., «IIpocBemenue»,2018 r.

I'eomerpust. 10-11 knaccesl: yue6. 1yt o0eoOpa3oBar. opraHu3anuii: 6a30Bblid U yrayouI.
ypoBHI» aBTOpoB ATaHacsiH JI.C., byrycos B.®., Kagomiies C.b., M. IIpocsemienue, 2018 r.

[TocoOust st yaurens:

1.

3uB b.I'., l'onpauu B.A. lugaktuueckre MaTepualibl o airedpe U HadajlaM MaTeMaTHYECKOTO
anamms3a mig 10-11 xmaccos. / B.I'. 3uB, B.A. T'onpauu — 4-¢ u3g.- M.: MIITHMO: CII6.:
«Ilerpornud», 2016

®énoposa H.E., Tkauéra M.B. AnreGpa u Hayasia MaTeMaTHYeCKOro aHain3a. MeToauueckue
pexomengaiuu. 10-11 xmaccel: y4eb. mocobue mist 00meoopa3oBat. opranuzamnuit/ Exoposa
H.E., TkauéBa M.B. — 3-e u3z. nepepad. — M.: [Ipocemenue, 2017

[Ma6ynun M.U., Tkauésa M.B., ®énopoBa H.E. Anrebpa u Hauana MaTeMaTH4ECKOIO
aHanmu3a. /lunaktuyeckue marepuansl k yaeOHuky Anumona HI.A. u apyrux, 10 xmacc: yue0.
nocobue Ans 001eodpazoBaT. opraHu3anuii: 6a3oBslii U yriyosn. ypoHu, / [llaOynun M.J.,
TkauéBa M.B., ®€noposa H.E. — 8-e uza. nepepabd. — M.: [Ipocsemienne, 2017

3uB b.I'. Teomerpus. Junaktudeckue matepuanbl. 10 kimacc: mocobue st oOmieoOpaszonar.
opranu3zaiuii: 6a3oBblii u yriy6sa. yposau / 3us b.I'.-M.: [Ipocsemenue, 2016

Caaksa C. M. T'eomerpus. Iloypounsie paspabotku. 10—11 kmaccer : yueb. mocobue as
oOmeoOpasosar. oprauuzanuii / C. M. Caaksn, B. @. byry3os. — M. : IIpocenienue, 2017.
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www.math.ru (MHaTEepHET-TIOIIEPIKKA YUUTEICH MaTEMaTHKH ).
WwWw.mccme.ru (caiiT MOCKOBCKOTO LIEHTpa HETIPEPHIBHOTO MAaTEMATHYECKOTO 0Opa30BaHUs).
WWW.it-n.ru (CETh TBOPUECKUX YUUTEIICH)

www.som.fsio.ru (cereBoe 00beTMHEHUE METOANCTOR)

http:// mat.1september.ru (caiiT razeTsl «MaTemMaTHKa»)

https://online-ege.ru/ onnaiin - cepsuc «EI'D u OI'D tecTrpoBanue.
http://www.ege.spb.ru/ Pernonansusiii mopran EI'D B Cankr-IleTepOypre
http://ege.edu.ru/ ®enepanbublii mopran noepxku EI'D.
https://math-ege.sdamgia.ru/ / ounaiin - cepsuc «CJIAM I'MA: PELITY EI'D»
T'YTJI KJ1acc

Lenun 1 3aga4u nporpaMmmsbl

Marematuueckoe oOpa3oBaHUE SIBISETCS O0S3aTEIBHOW M HEOTHEMJIEMOW YacThbiO OOIIEro
o0pa3oBaHMs Ha BCEX CTYIMEHAX MIKOibl. O0yuyeHne MaTeMaTHKe B CPEAHEH IIKOJIe HAIPaBIECHO
Ha JIOCTH)KEHUE CIICNYIOINX Heeil:

6 HanpaejleHuu JT1U4YHOCMHO20 paseumus:

(dbopMupOBaHHE TPEACTABICHUI O MaTeMaTHKe KaK 4YacTH MHUPOBOM KyIbTyphl U O MECTE
MaTeMaTUKU B COBPEMEHHOM IIUBWIIM3ALMU, O CIIOCO0aX ONKCAHUS Ha MATEMaTUYECKOM SI3bIKE
SIBJICHUH peaJbHOTO MUPA;

pa3BUTHE JIOTHYECKOTO U KPUTHYECKOTO MBIIUICHUS, KYJIbTYpbl peud, CIHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMHUpOBaHHE HMHTEIUIEKTYaTbHOM YECTHOCTU M OOBEKTHMBHOCTH, CIOCOOHOCTH K
MIPEOJI0JICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OIBITA;
BOCIIUTAHUE KAauecTB JIMYHOCTH, OOECNEYMBAIOIMIMX COLMAIBbHYI0 MOOWJIBHOCTD,
CIOCOOHOCTH MPUHUMATh CAMOCTOATEIbHBIC PEIICHUS;

dbopMUpOBaHHE KaueCTB MBIIUICHHUS, HEOOXOIUMBIX U aJanTallii B COBPEMEHHOM
MH(OPMAaLIOHHOM OOLIECTBE;

pa3BUTHE UHTEpPECa K MAaTEMAaTUYECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTEN;

6 MemanpeOMemno.M Hanpaesienuu:

pa3BUTHE TIPEJCTABICHUNA O MaTeMaTHKe Kak (opMe OMHCAaHHWs W METO/AE IO3HAHUS
JEHCTBUTENLHOCTH, CO3JaHUE YCIOBUW 1 TPUOOPETEHHUS ONBITA MaTeMaTHYECKOTO
MOJIEJIUPOBAHNS;

¢dbopMupoBaHHe OOIIHUX CHOCOOOB MHTEUIEKTYalIbHOM JESITEIbHOCTH XapaKTEPHBIX IS
MaTEeMaTUKH U SBIISIONIMXCS OCHOBOW MO3HABATEIbHOW KYJIBTYPhI, 3HAYUMOU IS pa3IMIHBIX
cdep yenoBeYeCKOM NesTEIbHOCTH;

6 npedmemuom HanpaeieHUUu:

OBJIAAICHUC MATCMATHYCCKUMHU 3HAHUAMU U YMCHUSAMU, H€O6XO)II/IMI)IMI/I AT IPOAOJIKECHUSA
06p8.30BaHI/I${, HU3YUCHUA CMCIKHBIX TUCHUIUINH, IPUMCHCHUS B HOBCCHHCBHOﬁ KH3HH,
CO3JaHUC (I)YHI[&MCHT& AJge MaTCMAaTHU4YCCKOIr'o  pa3sBUTHA, (I)OpMHpOBaHI/I}I MCXAaHHU3MOB
MBIINJICHUSA, XapaKTCPHBIX IJIs MaTeMaTHYeCKOI ACATCIIBHOCTH.
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B cootBercTBuM ¢ mpuHATOM KoOHLeEnmueld pa3BUTHS MaTeMaTH4YeCKOro oOpa3oBaHuUs B
Poccuiickoit ®enepanuu, Maremaruyeckoe o00Opa3oBaHME pellaeT, B YAacTHOCTH, CJEIyIOIue
KIIIOYEBBIE 3A0aUlU’

—  IPEAOCTABIATh KWKIAOMY O0YyYaroImeMycsi BO3MOKHOCTb JOCTHXKEHHS YPOBHS MaT€MaTHYECKHX
3HaHUI, HE0OXOAUMOTO IS AATbHEUIIeH YCIIEIIHOM KU3HHU B 00IIECTBEY;

— «o0ecrieynBaTh HEOOXOIMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTH4ecKas IOJrOTOBKa
KOTOPBIX JIOCTaTOYHA MAJs HPOAOJDKEHHMsI OOpa3oBaHMs B pa3IMYHBIX HANpPaBICHUSIX W IS
IIPAaKTUYECKOW  JEATENBHOCTH, BKIIOYAs  IIPENOJABAHME  MATEMATHKH, MaTeMaTU4eCKue
ucclieloBaHusl, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTUH U JIp.»;

— «B OCHOBHOM 00IlleM U cpeaHeM o0ImieM o0pa30oBaHUU HEOOXOIUMO MPENyCMOTPETh MOJATOTOBKY
00y4aroImuxcs B COOTBETCTBHHU € UX 3aIPOCAMH K YPOBHIO MOATOTOBKH B Chepe MaTeMaTHUECKOTO
00pa3zoBaHHsI.

CoOOTBETCTBEHHO,  BBIICJIAIOTCA  TPU  HampaBiieHMss — TpeOoBaHHMH K  pe3ysbTaTam
MaTeMaTHYeCKOro oOpa3oBaHUs:
1) mpakTHKO-OPHEHTUPOBAHHOE MaTeMaTH4eCKoe 00pa3oBaHue (MaTeMaTHKA JUIS )KU3HH);
2) MaremarHKa JUis KCIOJIb30BaHus B podeccuu;
3) TBOpuUecKOoe HaIpaBICHUE, HA KOTOPOE HAIIEIEHbI Te O0YyYaroIIUecsi, KOTOPbIC IUIAHUPYIOT
3aHUMAThCS TBOPUYECKOW M HMCCIENOBATENbCKON paboTOi B 00JacTH MaTeMaTukKd, (pU3MKH,
SKOHOMUKH H APYTHX 00JaCTsX.

OTHU HaNpaBJIeHUs PEATU3YIOTCS B IByX OJI0Kax TpeOOBaHMM K pe3yibTaTaM MaTeMaTHYeCKOro
00pa3oBaHUs Ha y21y0/1eHHOM YPOBHE.

Boimyckauk Hayuntess B 10-11-m kmaccax: nAnsi yCHENIHOTO MHPOAODKEHHUS 0OpazoBaHUs IO
CTIEIUANBHOCTSM, CBSI3aHHBIM C IPUKJIAJTHBIM UCIOJIH30BAHUEM MATEMATHUKH.

BbInycKHUK MOJY4YMT BO3MOKHOCTH Hayuutbess B 10-11-m kmaccax: nans  obecriedeHHs
BO3MOYKHOCTH YCIICHTHOTO TIPOJOJDKEHUS OOpa3oBaHHMA IO CHENHATBHOCTSM, CBS3aHHBIM C
OCYILECTBJICHUEM HayYHOH M HCCIIE0BATEIbCKON JESITEeIbHOCTH B O0OJIACTH MAaTEeMAaTUKU M CMEXHBIX
HayK.

[lpy wu3ydyeHMM MaTeMaTHUKH Ha YrIyOJEHHOM YpOBHE NPEIbABISAIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIME HAINPABICHUIO «MaTeMaTUKa U MPO(ecCHOHAIBHOW NESTEITFHOCTHY; BMECTE C
TEM BBITYCKHHUK MOJy4aeT BO3MOKHOCTh M3YYHUTh MaTeMaTHKy Ha ropas3fo 0ojee BBICOKOM YpPOBHE,
9TO co37acT GyHIAMEHT /IS TAIbHEHIIIEro Cephe3HOT0 U3YUSHHSI MATEMAaTHKHU B BY3€.

[Tpy m3yyeHMH MaTteMaTHKH OOJIbIIOE BHUMaHHME YJIENAETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymeHuit (popmynupoBaTh, apryMeHTHPOBaTh U KPUTHUKOBAThH), (POPMUPOBAHUIO OCHOB JIOTHYECKOIO
MBILIUIEHUS] B YacTH MPOBEPKH HCTUHHOCTH U JIOXKHOCTH YTBEPXJAEHUH, MOCTPOCHUS MPUMEPOB U
KOHTPIPUMEPOB, IEMOYEK YTBEPKICHUH, (OPMYTMPOBKM OTPHULIAHWHA, a TaKke HEOOXOMUMBIX H
JOCTaTOYHBIX ycioBui. Ocoboe BHUMaHUE YIENAETCsl YMEHHIO paboTaTh MO alrOpUTMY, METOJam
MOWCKAa QITOPUTMa M  OMNPENENCHUI0 TPAaHWIl TPUMEHHMOCTH alnropuTMoB. TpeOoBanwms,
copmynupoBaHHble B pasiene «l'eoMmeTrpus», B OONbLICH CTENMEHW OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX TIPEJICTABICHUN M TpauyecKux METOAOB, YeM K (OopMarbHOMY OIHCAaHUIO
CTePEOMETPUUECKUX (PAKTOB.

IlananupyemMble pe3yabTaThl 0CBOCHUS 00YYAIOMIMMHCS OCHOBHOM 00pa3oBaTe/IbHOI
NporpamMMsl cpeHero oomero oopasosanus «MaremaTuka: ajaredpa u HayaJjia aHAJIM3A,
reoMeTpus»
Jluunocmmuuie:
- chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;
KPUTUYHOCTH MBITIUICHHSI, YMEHUE PACTIO3HABATD JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATH
TUIOTE3Y OT aKTa;



- TOTOBHOCTh U CIIOCOOHOCThH BECTH AHAJIOT C APYTHMMH JIFOJIbMHU, JOCTUTAaTh B HEM B3aWMOIIOHUMaHUS,
HAXO/UTh OOIIME eI U COTPYTHHYATH IS UX JOCTHXKEHHUS,
- HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKaMH, JEThbMH MIAQJIIErO BO3pacTa, B3pOCIBIMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIEI0BATEIBCKOM, MPOSKTHONW U IPYTUX BUAAX
NesITeNIbHOCTH;
- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH BCE
KU3HU; CO3HATENbHOE OTHOUICHHE K HEMpEephIBHOMY OOpa30BaHMUIO KaK YCJIOBHIO YCHEHIHON
npoeCCHOHATBLHON 1 00IIECTBEHHOH 1eATEIbHOCTH;
- 3CTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAsi SCTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA;
- OCO3HaHHBIM BBIOOp Oyaymied mpodeccuu M BO3MOXKHOCTh PEaU3alliid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB; OTHONICHHE K MpOoeCCHOHAIbHOU AEATEeIbHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIICHUU
JIMYHBIX, 0OIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIECTBEHHBIX MPOOIEeM;
Memanpeomemnmnuie:
- YMEHHUE CaMOCTOSITEIBHO OMPEEIATh LEIH CBOETO 00y4YEeHHUs, CTaBUTh M (HOPMYIUPOBATh AJsi ceOst
HOBBIEC 3a7jaud B y4€0e M MO3HABATEJIbHON NESTENbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHl CBOEH
IM03HABATEILHOM JCITCIHFHOCTH,
- YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATH MYTH JOCTHKEHHS IIeNiel, B TOM 4YHCIE aJbTepHATUBHBIC,
OCO3HAaHHO BBIOMpATh Hanboee 3 (HEeKTHBHBIC CTIOCOOBI peIICHHs YIeOHBIX U TIO3HABATEIBHBIX 3a7a4;
- YMEHHE COOTHOCHTH CBOW JACWCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOEH JIeSITETbHOCTH B MPOIIECCE TOCTHKEHUS pe3yabTara, ONpeAesaTh CocOObl JeHCTBUI B paMKax
MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEWCTBHUA B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;
- YMEHHE OLIEHHWBATh MPABHILHOCTH BBINOJHEHUS y4eOHOW 3a/1auu, COOCTBEHHbBIE BO3MOXHOCTU €&
pereHus;
- BJAJICHHE OCHOBAMH CAaMOKOHTPOJIS, CaMOOLIGHKH, WPUHATUS PpEHICHUH | OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOM U MO3HABATEIBHOM JIEATEIbHOCTH;
- YyMEHHE TpPOAYKTHBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOW AESITENBHOCTH,
YUUTBIBATh MMO3UIUH IPYTUX YYACTHUKOB AEATEIBHOCTH, 3)(PEeKTUBHO pa3penats KOHPIUKTHL;
- BJaJIeHHE HaBBbIKAMHU I103HABATEJIbHON, yueOHO-MCCIIEOBATENBbCKONM U MPOEKTHOM JesTelnbHOCTH,
HaBBIKAMHU pa3peuieHus Mpo0ieM; ClIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHPHOMY ITOMCKY METOJIOB
peleH sl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;
- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTENBHON MH(POPMAIMOHHO-TIO3HABATEIHHON JeSITeIbHOCTH,
BKJIFOYasi yMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX MCTOYHHUKAX WH(POpPMALUU, KPUTHUECKH OLICHUBATh
¥ MHTEPIIPETUPOBATH HH()OPMAIIHIO, TTOTyIaeMYIO M3 Pa3IHIHBIX HCTOYHUKOB;
- BJIaJICHHUE A3BIKOBBIMU CPEJCTBAMU — YMEHHUE SICHO, JIOTHYHO M TOYHO U3J1araTh CBOIO TOUKY 3PEHMS,
WCTIOJIB30BATh a/IEKBATHBIE SI3BIKOBBIE CPEACTBA;
- BJIaJICHUE HaBbIKAMM I[O3HABATENIbHOM peQIIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN U
MBICTHTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHHIA, TPAHUI] CBOETO 3HAHUS U HE3HAHHS HOBBIX
MO03HABATENbHBIX 33124 U CPEJCTB UX JTOCTH)KEHUS;
Ilpeomemmnuvie: Yenyonenusiit ypoeeHs «cucmemno-meopemuyecKue pe3yabmantvl»
dnemenmol meopuu MHONCECE U MAMEMAMUYECKOU 1O2UKU

Buinycknux nmayuumcs cBOOOIHO OIIEPHPOBATH 3HATH OINPENEIICHUE TMOHSTHS, 3HATH U YMETh
00OCHOBBIBaTh CBOICTBA (IPU3HAKU, €CIM OHH €CTh) MOHATHUS, XapaKTEePU30BaTh CBSI3U C APYTUMH
MOHATHUSIMH, TIPEJICTABIISS OJHO TOHSATHE KaK YacTh HEJIOCTHOTO KOMITJIEKCA, UCTIOIh30BATh MOHITHE U
€ro CBOMCTBA IPH NMPOBEJCHUN PACCYKACHUH, 10Ka3aTeIbCTB, PEIICHUH 3a]1a4. IOHATUSAMH: KOHEUHOE
MHOYECTBO, SJIEMEHT MHOKECTBA, TOJIMHOKECTBO, IlepecedeHne, 00beTMHEHHE U Pa3HOCTh MHOXKECTB,
YHCIIOBbIE MHOKECTBA Ha KOOPJMHATHON MPSMOM, OTPE30K, HHTEPBAJI, OJYUHTEPBa, POMEKYTOK C
BBIKOJIOTOW TOYKOH, rpaduveckoe MpeCTaBIeHHe MHOKECTB Ha KOOPAMHATHON IJIOCKOCTH;, 33]aBaTh
MHOXECTBAa MEPEUYUCICHUEM U XapaKTePUCTUYECKUM CBOWCTBOM; OINEPUPOBATh IMOHATUSAMHU:
YTBEp)KJECHHUE, OTPUIIAHUE YTBEPXKICHUS, ICTHHHBIC W JIOKHBIC YTBEPXKICHUS, IPUUYNHA, CICICTBHE,
YaCTHBIA ciy4ail OOIIero YTBEpXKIEHHUS, KOHTPIpPUMED; MPOBEPATh IMPUHAIIEKHOCTh HIIEMEHTa
MHOXKECTBY; HAaXOJHTh IE€peceYcHre W OOBEIUHEHHWE MHOXKECTB, B TOM YHCJE TNPEACTaBICHHBIX



rpaguuecKl Ha YUCIOBOW NPsAMOM M Ha KOOPAMHATHOM IJIOCKOCTH; NPOBOAMTH JIOKA3aTeIbHbIE
paccyxaeHus i1 000CHOBAHUSI UICTUHHOCTH YTBEPIKICHHIM.

B nosceonesnou oicuznu u npu uzydenuu Opy2ux npeomemos: WCIO0JIb30BaTb YHCIIOBBIE
MHOXECTBA Ha KOOPAMHATHOM IPSIMOM M HAa KOOPAMHATHOW IIJIOCKOCTH ISl OIMCAHUS PEAJIbHBIX
IIPOLIECCOB U SABJICHUI; IPOBOJUTH JOKA3aTEJIBHBIE PACCYKIEHUS B CUTYallUsAX [TOBCEIHEBHOM JKU3HU,
IIPU PELICHUH 3a/1a4 U3 IPYTUX MPeIMETOB

Buinycknux  noayuum 603MOJCHOCMb  HAYYUmMbCcs ONEPUPOBATh IMOHATHEM OIPEICIICHUS,
OCHOBHBIMM BHUJAMHU OIPEIEICHUN, OCHOBHBIMM BHJIAMU TEOPEM; IIOHMMaTb CYTb KOCBEHHOIO
JOKa3aTeJIbCTBA; ONEPUPOBATh NOHATUAMU CUETHOIO M HECYETHOI'O MHOXKECTBA; IPUMEHATH METOJ
MaTE€MaTUYECKOW MHIYKLIMH JUIS IIPOBEICHHUS PACCYKICHUM U IOKA3aTeJIbCTB U IIPU PEILICHUM 3a7ay.

B noeceonegnoti dcusHu u npu uzyueHuu Opy2ux npeomemos. HWCIOIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN A3BIK U SI3bIK JIOTWKHU JUIS OIIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU
3aJja4 ApYrux y4eOHbIX PEeIMETOB
Yucna u evipasrxcenusn

Buinycknux uayuumcs CBOOOJHO ONEpUPOBaTh IMOHATUSAMHU: HATYypalbHOE YMCJIO, MHOXKECTBO
HaTypaJIbHBIX YMCEJ, LEJI0€ YHUCIIO, MHOXKECTBO LIEJBIX YHUCENl, OOBIKHOBEHHAs! JIpOOb, JNECATHYHAs
Ipo0b, CMENIAHHOE YHCII0, PALIHOHAIIBHOE YHCII0, MHOXKECTBO PALIMOHAIBHBIX YHCEN, HPPALlMOHAIBHOE
YUCJIO, KOpPEHb CTENEHM 1N, JEHCTBUTEIBHOE YHUCIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEI,
TEOMETPUYECKAsl WHTEPIPETALMs HATypaJbHbBIX, LENbIX, PALMOHAIBHBIX, JEHCTBUTENBHBIX YHCEI;
[IOHUMAaTh M OOBACHATH PA3HULy MEXIYy NO3ULUOHHONM M HENO3UIMOHHOM CHUCTEMaMU 3alHCH
YHCEN;IePEBOAUTD YUCIIa U3 OJTHOW CUCTEMBI 3aliCH (CUCTEMBbl CUMCIEHMS) B APYTYIO; JOKa3bIBaTh U
HCIIOJIB30BaTh IIPU3HAKU JEIUMOCTH CYMMBI M NPOU3BEIACHUS IPH BBIIOJIHCHUM BBIYUCICHUN M
pELIeHNN 3a/ay; BBINOJIHATh OKPYIJICHHE PAlMOHAIBHBIX W HPPALMOHAIBHBIX YHMCEN C 3aJaHHOMN
TOYHOCTBIO; CPAaBHMBATh JEHCTBUTENIbHbIE YHUCJIa DPAa3HbIMU CHOCOOAMM; YHOPSAOYMBATH YHMCIIA,
3allMCaHHble B BUJE OOBIKHOBEHHOW M JECATHYHOW ApoOu, yuclia, 3alHUCaHHbIE C HCIOJIb30BAHUEM
apu(MeTHYeCKOro KBaJIpaTHOTO KOPHS, KOpHeH creneHu Oombire 2; Haxomutsh HOJ mu HOK pa3asiMu
croco0aMM M MCIOJb30BaTh MX MPU PELICHUU 3aJay; BBIIOJHATH BBIYMCIECHUS U IpeoOpa3oBaHUs
BBIPDAKECHMM, COJAEP)KAIIMUX JCHCTBUTEIbHBIE YHCIA, B TOM YHCIE KOPHU HATypaJbHBIX CTEIICHEW;
BBITIOJIHATh CTaHJapTHbIE TOKJIECTBEHHbIE npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
J0Tapu(PMHUUECKUX, CTETIEHHBIX, UPPAllMOHAIBHBIX BBIPAKEHUI.

B noeceonegnoil dcusHu u npu uzyyeHuu opyeux npeomemos. BBIIOIHATh U OOBACHATh CpaBHEHHE
pEe3yJIbTaTOB BBIYUCIEHUH MpPU PpEHIEHWHM MPaKTUYECKUX 3aJady, B TOM YHUCIE MPUOIMKEHHBIX
BBIUUCIICHUM, MCIONB3Ysl pa3Hble CIIOCOOBI CpaBHEHUH; 3aluChIBaTh, CpPAaBHUBATh, OKPYIJIATh
YHUCJIOBBIC JAHHBIE PEAIBHBIX BEJIUYMH C HCIIOIB30BAHUEM Pa3HBIX CHCTEM M3MEPEHUS; COCTABIIATh U
OLIEHUBATh Pa3HbIMHU CIIOCOOAMHU YMCIIOBBIE BBIPAXKEHUS MPH PEIIEHUM MPAKTUYECKHX 3ajad U 3a/1ad
U3 IpYTUX y4eOHBIX NPEAMETOB

Buinycknux  nonyuum 603MOJNCHOCMb  HAYYUMbCs CBOOOIHO ONEpPUPOBAaTh YHMCIOBBIMU
MHOXECTBAMHU NPH PEIIECHUH 3a]a4; TIOHUMAaTh IPUYUHBI U OCHOBHBIE UJEU PACIIMPEHHS YMCIIOBBIX
MHOJKECTB; BJIaJIETh OCHOBHBIMU MOHATUSIMU TEOPHUH JAEIUMOCTU NPU PELICHUH CTAHJIAPTHBIX 3ajad
uMeTh 0a30Bble MPEACTABIEHHUS O MHOXECTBE KOMIUJIEKCHBIX YHCET; CBOOOJHO BBIMOJHATH
TOKJECTBEHHBIE MPE0OPa30BaHMs TPUTOHOMETPHUECKUX, JTOrapU(PMHUUECKIX, CTETIEHHBIX BBIPAKECHUH;
BHaaeTh (opmynoit O6uHoMa HpIOTOHA; NMPUMEHSATH NMPU PELUICHUHM 3aJad TEOpeMy O JIMHEHHOM
npencrasiaennn HO/JI; mpuMeHsTh npu perieHnu 3aaa4 Kutaiickyro TeopeMy 00 ocTaTkax; MIPUMEHSATh
Ipu penieHuH 3anad Mamyro teopemy Pepma; yMeTh BBIIOIHATH 3alUCh YWCIA B MO3ULUOHHON
CHCTEME CUUCIICHHS; IPUMEHATh IIPU PELICHUHU 33Ja4 TEOPETUKO-UYUCIIOBbIE (PYHKIIUU: YUCIIO U CyMMa
nenurtenen, QyHKIUIO Oiiepa; NPUMEHATbh NMPHU PEIIeHUU 3a7ad IenHble JIpOOH; MPUMEHATh MNpHU
pelIeHUH 3a/1a4 MHOTOYJICHBI C ACHCTBUTEIbHBIMU U LENBIMUA KO3 GUIIMEHTAMU; BIAJCTh MOHITUIMU
MPUBOJIUMBIM U HEMPUBOJUMBIM MHOTOWIEH M MPUMEHATh WX MPU PEIeHUU 3aJad; NPUMEHSATh NpU
pemieHnH 3agad OCHOBHYIO TeopeMmy anreOpbl; NPUMEHSATHh IPH pEleHHH 3a1ad MpOoCTeHIIne
(GYHKIIMM KOMIUIEKCHOM NepeMEeHHON KaK reOMETPUYECKHE MPeoOpa3oBaHHUs.

Ypaeénenus u nepasencmea

Buinycknux  Hayyumcs cBOOOIHO OINEpUPOBaTh NOHATHUSMHU: YpaBHEHHE, HEPAaBEHCTBO,

PaBHOCUIIbHBIE YPABHEHMS U HEPABEHCTBA, YPABHEHMUE, SIBIIAIOLIEECS CIEACTBUEM IPYroro ypaBHEHUs,
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YPaBHEHMsI, PAaBHOCUJIbHBIE Ha MHOXECTBE, PaBHOCWIIbHBIE NPEOOpa3oBaHMs ypaBHEHHUH; pellaTh
pa3Hble BUJIbl YPAaBHEHUH U HEPABEHCTB M UX CHUCTEM, B TOM UYHUCIJIE HEKOTOpBIE ypaBHEHUSA 3-U U 4-i
CTeneHe, JpoOHO-pallMOHaJbHbIE W  HUpPpallMOHAIbHBIC; OBJAJETh OCHOBHBIMH  THIIAMHU
MOKa3aTeIbHBIX, JOTAPUPMHUUECKUX, HPPAIMOHAIBHBIX, CTEHCHHBIX YpaBHEHMH W HEPAaBEHCTB U
CTaHJApPTHBIMU METOJAMHU HUX PEIICHUN U IPUMEHATh UX IIPHU PELICHUM 3a]ad; IPUMEHATb TEOPEMY
be3y k pemeHur0 ypaBHEHMI; IPUMEHATb TeopeMy Buera i penieHuss HEKOTOPBIX YpaBHEHUH
CTCIICHH BBIIIE BTOPOM; IIOHMMAaThb CMBICI TEOPEM O PABHOCWIBHBIX W HEPAaBHOCHIIBHBIX
npeoOpa3oBaHUsAX ypaBHEHHH M yMETh MX JIOKa3bIBaTh; BIAJETh METOJAMH DPEUICHUS ypPaBHEHHUH,
HEpaBEHCTB M HUX CHCTEM, YMETb BBIOMpAaTh METOJ pEUIeHHs U OOOCHOBBIBaTb CBOMl BBIOOD;
MCIOJIB30BAaTh METOJ MHTEPBAIOB JJISl PEUICHUs HEPAaBEHCTB, B TOM YHCIE APOOHO-PALIMOHAIBHBIX U
BKJIIOYAIOIMX B ce0d UppalMoOHAIbHbIE BBIPAKEHMs; pellaTh ainreOpanvyeckue ypaBHEHUS U
HEPaBEHCTBA U MX CHCTEMBI C MapaMeTpaMu anreOpandeckuM U rpauyeckuM METOAaMH; BIAJETh
pasHBIMU METO/IaMH J0Ka3aTesIbCTBA HEPABEHCTB; pelllaTh YPaBHEHUS B LIEJbIX YHUCIAX; U300paxkaTh
MHO’KECTBA Ha IIOCKOCTH, 3a/laBa€Mbl€ YPAaBHEHUSMH, HEPABEHCTBAMHU M UX CHUCTEMaMH; CBOOOJHO
HCIOJIb30BaTh TOXK/IECTBEHHbIE IPEOOPa30BaHuUs NPHU PEIIEHUH YPAaBHEHUN U CUCTEM YPaBHEHUI.

B nosceonesnoul dicuznu u npu uzyyeHuu opyeux npeomemos COCTaBisATh U PEIIaTh yPaBHEHHUS,
HEpaBEHCTBA, WX CHCTEMBbl IPU PEIIEHUM 33/4a4 JPYI'HX Y4eOHBIX MPEIMETOB; BBIIOJHATH OLIEHKY
[IpaBI0N0100Us Pe3ysIbTaTOB, MOJYyYaEMbIX IIPU PEIICHUN PA3IMYHbIX YPaBHEHUN, HEPABEHCTB U UX
CHCTEM NpU pEIIeHUM 3a/]ad JAPYrMX Y4eOHBIX IMPEIMETOB; COCTABIATh M pELIaTh YPAaBHEHHS U
HEpPAaBEHCTBA C MapaMeTpaMM IpU PELIEHUU 3aJad JPYrux Y4YeOHbIX IPEAMETOB;COCTABIATH
YPaBHEHUE, HEPABEHCTBO MJIM MX CUCTEMY, OIUCBHIBAIOIIME PEAIbHYIO0 CUTYALUI0 WIM IPHUKIATHYIO
3a/1a4y, MHTEPIPETUPOBATh IOJYYEHHBIE PE3yJbTaThl; MCIOJIB30BaTh IPOIPAMMHBIE CPEACTBA IIPU
pEILIEHNN OTIENbHBIX KJIACCOB YPABHEHUM U HEPABEHCTB.

Buinycknux noayuum 603mMoiCHOCMb HAYYUMbcsi CBOOOJHO ONPENENIATh TUII U BBIOUPATh METOJ
pelieHHs] TOKa3aTelbHbIX U JIOTapu(MHUUYECKUX YPAaBHEHUH U HEPaBEHCTB, MPPALMOHAIBHBIX
YpaBHEHHI M HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUI M HEPABEHCTB, UX CHUCTEM; CBOOOIHO
pelarb CUCTEMbl JIMHEHWHBIX YpPaBHEHHWH; pellaTb OCHOBHBIE THIIBI YPAaBHEHUH M HEPABEHCTB C
rapamMeTpamu; NPUMEHATh IIPU PEIIeHUH 3a1ad HepaBeHcTBa Komm — byHskoBckoro, bepryinu;
HMMETH NIPEJCTaBICHUE O HEPABEHCTBAX MEKIY CPEJHUMHU CTEIIEHHBIMU.

Dyukyuu

Buinycknux nayuumcs e6najeTb NOHATHUSAMH: 3aBHUCUMOCTb BENUYMH, (DYHKIMS, apryMeHT U
3HaueHue (PYHKIMHU, 00IaCTh ONpeAEICHUSI U MHOXKECTBO 3HAU€HUN (YHKIUH, rpadUuK 3aBUCUMOCTH,
rpaduK GYHKUUU, HYTd (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3PAaCTaHME Ha YHMCIOBOM
MIPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM IPOMEXKYTKE, HAUOOJIblIIee U HAUMEHbLIee 3HaUYeHUEe (QYHKIINU
Ha YUCJIOBOM IIPOMEXYTKe, Mepuoandeckas (QyHKIMs, MEepUoJ, YeTHast U HeueTHast QYHKLUUHU; YMETh
MPUMEHSTh 3TU MOHATHUS MPU PELICHUU 3a/ad; BIa/JeTh MOHATHEM CTENeHHasl (QYHKIUS; CTPOUTH €€
rpaduK U yMeTh IPUMEHSTh CBOICTBA CTENEHHONW (DYHKIIMM MPH PEIIEHUH 3a/1a4; BJIAJAECTh MOHATHIMU
MoKasareibHass (YHKLHS, SKCIOHEHTAa; CTPOUTh HUX TpadUKU M yMETb MPUMEHSITh CBONCTBA
MoKa3aTeabHOM (YHKIMM TNpH PELIeHUH 3a/ad; BIAJAETh IMOHATHEM Jorapupmuueckas (QyHKIHS;
CTPOUTH €€ rpapuK U yMETh MIPUMEHITh CBOICTBA Jorapupmuueckoil pyHKIMU IpU PELIeHUH 3adad;
BJIaJIeTh MOHATHSAMHM TPUTOHOMETpHYECKUEe (YHKIMH; CTPOUTh MX TI'padUKd U YMEThb NPHUMEHSTh
CBOMCTBA TPUTOHOMETPUYECKMX (YHKIMHA TpH pELIEHUH 3ajad; BJIAJETh IOHATHEM OOpaTHas
(GyHKIHMS; TPUMEHATh 3TO MOHATHE MPHU PELISHUU 3aJay; MPUMEHSATh IPU PEeLICHUH 3a/lad CBOMCTBA
GyHKIUI: YeTHOCTb, NEPUOAUYHOCTb, OrPAHWUYEHHOCTh; NPHUMEHATh NpPU pPELIEHUH 33134y
npeoOpa3oBanusi TpagukoB (yHKIMHA; BiIajeTh MOHATHSAMU YMCIOBas IOCJIEJOBATEIbHOCTD,
apudmernyeckass W TeoOMeTpUuecKas IpOrpeccHs; NMPUMEHSATh NpPU pEIIeHUWH 3a]ady CBOWCTBA U
MPU3HAKH apU(PMETHIECKON U TeOMETPUUYECKON POrPeCCHil.

B nosceonegnoul oicusHu u npu usyuyeHuu Opyeux y4eOHviX npeomemos ONPEAENsATh IIO0
rpaduKkaM U HUCMOJIb30BaTh I PELICHUsS NPHUKIATHBIX 33/7a4 CBOWCTBA PEAIbHBIX MPOIECCOB U
3aBUCHUMOCTEH (HamOOJbIIME W HAUMEHbIINE 3HAYEHMs, MPOMEXYTKH BO3pACTaHUS U YOBIBAHUS
(GyHKIMK,  HMHTEPIPETHPOBAaTh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOH CHUTyaluu;.
OTpeeNATh MO rpauKaM MPOCTEHIINE XapaKTePUCTUKH IMEPHOJUYECKHX MPOIECCOB B OHOJIOTHUH,
IKOHOMUKE, MY3bIKE, PAAHOCBSI3H U JIp. (aMILTUTY 1A, TIEPUOA U T.I1.)
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Buoinyckuux nomyyum 603MONCHOCMb HAYYUMbCA BIAJIETh MOHITHEM aCUMIITOTHI U YMETh €ro
IPUMEHSATH MIPH PEILICHUHU 3ajay.

Dnemenmol mamemamuuecko2o aHa1u3a

Bvinycknux  mayuumcs 6nafeTb TOHATHEM OECKOHEUHO yOBIBaOIasi TreoMeTpUuYecKas
Iporpeccusi 1 yMeTh IPUMEHSTh €ro IpU PelIeHUH 3a/ay;

B noeceonesHoll Hcuznu u npu uyyeHuu Opyux yuyeOHvlx npeomemos pPeuarh MPUKIaIHbIe
3a/1auu U3 OMoJIOTUH, GUUKH, XUMHUH, SKOHOMHUKH U JPYTUX IPEIMETOB, CBA3aHHbBIE C UCCIIET0BAaHUEM
XapaKTePUCTHK MPOLECCOB; HHTEPIPETUPOBATH MOyUECHHBIC PE3YIbTATHI.

Buinycknux  nonyuum — 603MOJCHOCMb — HaAyyumsbcsi  CBOOOJHO — MPHUMEHSTHh — ammapar
MaTEeMaTHYECKOr0 aHAIN3a ISl UcceloBaHus (DYHKIMIA U TIOCTPOCHUS TpaduKoB.

Texcmoesoie 3a0auu

Bvinycknux Hayuumcsi pemiathb pasHble 3aJa4ydl TOBBIIICHHON TPYIHOCTH;, aHAJIM3HPOBATH
yCIIOBUE 3aJlaud, BBIOMpATh ONTHUMAIbHBIA METOJ pEIICHUs 3aJadyd, paccMaTpuBasl pa3iHyHbIC
METO/BI; CTPOUTH MOJIENb PELICHHUs 3a7aud, MPOBOAUTH JI0Ka3aTeNIbHbIE PACCYXKACHUS IPU PELICHUU
3aJauM; pemiatb 3ajadd, Tpedyromue nepedopa BapHaHTOB, MPOBEPKU YCIOBHUM, BbIOOpa
ONITUMAJILHOTO Pe3yNbTaTa; aHAJN3UPOBATh U HHTEPIPETUPOBATH MOJTYYCHHBIC PEIICHUSI B KOHTEKCTE
yCIOBUS 33/1a4¥, BHIOMpATh pEIICHUs, HE MPOTUBOpEYAIlMe KOHTEKCTY; MEpPeBOIUThH MPHU PEIICHUU
3a1aun WHPOPMALHIO U3 OJHON (HOPMBI 3alMCH B JIPYTYIO, MCIIONB3YS MPU HEOOXOIMMOCTH CXEMBI,
TaOIUIBI, TPAPUKH, TUATPAMMBI.

B nosceonesnoll scusHu u npu uzyuenuu opyeux npeomemos pemarth MpakTHIeCKue 3a1a4u U
3a/lauM U3 IPYrux MpeIMeTOoB.

TI'eomempus

Buinycknux  nmayuumcsa 6najeTb TEOMETPHUUYECKHMMH TMOHATHSAMH IIPH pEIIeHUH 3a7ad |
MPOBEJICHUU MAaTEeMAaTHYECKUX PACCYXKACHUH; CaMOCTOATENBHO (HOPMYyITUpOBaATh OINpPEACICHHS
reOMETPUUYECKUX (UTYp, BBIIBUTATh TMIIOTE3bl O HOBBIX CBOMCTBaX M MPU3HAKAX T€OMETPHUYECKHX
¢uryp u 00OCHOBBIBATH WJIM ONPOBEPTaTh HX, 0000IIATh MIM KOHKPETU3WPOBATh PE3ylbTAaThl Ha
HOBBIX KJjaccax (uryp, MpoBOAUTHh B HECIOXKHBIX CIIydasx KiacCHU(PHUKAIUIO (GUTYp MO pa3IUIHBIM
OCHOBAHUSIM; MCCJIEIOBATh YEPTEXKH, BKIIOYass KOMOWHAIMK (GUTYp, U3BIIEKATh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHPOPMALIUIO, MPEJICTABICHHYI0 Ha YepTeXax; pellaTh 3a/aud TeOMETPUYECKOro
COJZIep)KaHus, B TOM YHCIIE B CHUTYaIMsIX, KOT/Ia QJTOPUTM DPEUICHUS HE CIEQyeT SBHO W3 YCIOBHSA,
BBIMOJIHATE HEOOXOJUMBIE [UIl pELIeHHUA 3aJaud JIOTOJIHUTENbHbIE IOCTPOEHHUS, MCCIE0BaTh
BO3MOYKHOCTh TIPUMEHEHHUs TeopeM H (opMyn Ui pemeHwus 3aaad; yMeTb (QOpMyIupoBaTh M
JI0Ka3bIBaTh T€OMETPUYECKHE YTBEPXKJIEHUS; BIAJeTh MOHATUAMU CTEPEOMETpUHU: MpHU3MA,
napajieNienune]l, MApaMuaa, TEeTpadap; WMETh MPEICTaBIeHHs 00 aKCHOMax CTEPeOMETPHH U
CIIEICTBUSAX M3 HUX M YMETb MNPUMEHATh WX IpPH pPELICHUHM 3a7ad ;yMeTb CTPOUTb CEUYEHUs
MHOTOTPAaHHHKOB C WCIOJB30BAHWEM PA3IIMYHBIX METOJOB, B TOM YHCJIC U METOAA CJIEIOB; MMETh
MPEJCTABICHUE O CKPEIIMBAIOLINXCS MPSMBIX B MIPOCTPAHCTBE M YMETh HAXOJUTh YroJI M PacCTOSHUE
MEXy HAMH; MPUMEHSITh TEOPEMBI O MAPALICIIEHOCTH MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE MPH
pelIeHNH 3ajlay; YMETh MPUMEHATh MapaiieIbHOe IPOEKTUPOBaHUE JUIs H300pakeHust Guryp; yMmeThb
MPUMEHSTH TEPIECHANKYISIPHOCTH TPSMON M TUIOCKOCTH TIPH PEIICHWH 3ajad; BIAJeTh MOHATHUSIMHU
OpPTOTOHAJILHOE MPOEKTUPOBAHKE, HAKIOHHBIE M UX MPOEKIHHU, YMETh NMPUMEHATH TEOPEMY O TpPexX
MEPIEHINKYISIpax TpH pEIIeHUH 3a/1ad; BIAAeTh TMOHSATHSIMH PAcCTOSTHHE MEXIy Qurypamu B
MPOCTPAHCTBE, OOLINI MEPHIEHIUKYIIAP ABYX CKPEIIMBAIOIIUXCS MPSAMBIX M YMETh IPUMEHATh UX MPHU
peIIeHUH 3a/1a4; BIAJCTh MOHITHEM yroJl MEX/Iy MPSIMOH U TUIOCKOCTBIO U YMETh MPUMEHSTH €T0 TPH
pelLlIeHUH 3a]a4; BIaeTh MOHATUSAMH JIBYTPAHHBINA YroJl, YTOJ MEXAY MIIOCKOCTSIMH,

NEePNEHAUKYJISIPHBIE TUIOCKOCTH W yMETh IPUMEHATh MX IPU PENIEHUM 3a7ad; BIIAJIETh
MOHATUSAMM IIPU3MA, NapaJIeICIUIEe]] U IPUMEHATh CBOWCTBA NapaJlleeunea Ipy PEeLIeHUH 3a1ad4;
BJIAJIETh MOHATHEM IPSMOYTOJIBHBIA NapaJIeenune]] U IPUMEHATh €r0 MPU PEIIeHNH 33]1a4;BIaJeTh
MOHATUSAMM MHUPAMHUJA, BUABI NMUPAMUL, DJIEMEHTHI IIPABUJIBHON MUPAMUIBI U YMETb IIPUMEHATH UX
IIpU pEelIeHUH 3a]1a4; UMETh MIpe/ICTaBIeHHE O TeopeMe Difsiepa, MpaBMIbHBIX MHOTOIPaHHUKAX; UMETh



MPEJCTaBICHHE O TOAOOMH B TPOCTPAHCTBE W YMETh pemaTh 3ajadyd Ha OTHOIICHHE OOBEMOB U
IonIaiel MoBepXHOCTEH MOJOOHBIX QUTYD.

B noeceonesnotl dcusHu u npu uzyveHuu Opyeux npeomemos COCTAaBIATH C HCIOJIb30BAaHHEM
CBOWMCTB TE€OMETPUYECKHX (UTYp MATEeMATUUYECKHUE MOJENH JUIsl PEHICHHs 3aJad MPaKTHYECKOTO
XapakTepa U 3a7a4 U3 CMEXHBIX JUCIUILUINH, HCCIIEIOBATh MOJYYCHHBIC MOJICIIM U UHTEPIPETHPOBATH
pe3yibTar

Boinycknux nonyuum 603MONICHOCHb HAYYUMbCS UMETh TIPEACTABICHUE 00 aKCHOMATHYECKOM
METO/I€; BJIaJIETh OHATHEM T€OMETPUUYECKHE MECTA TOUYEK B MPOCTPAHCTBE U YMETh MIPUMEHSTH UX JIJIS
peleHust 3a1a4;, yMETh MPUMEHSTh JUIS PEIICHHs 3ajad CBOWCTBA IUIOCKMX W JBYIPaHHBIX YTJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbl KOCUHYCOB U CHHYCOB JJIsi TPEXT'PAHHOTO yIJa; BIIAJETh MOHATHEM
NEPICHANKYIIIPHOE CEUEHUE TPU3MbI M YMETh MPHUMEHATh €ro NpU pPEIICHHH 3a/1a4;, HMETh
MIPEJICTABICHUE O JBOWCTBEHHOCTH MPABWIBLHBIX MHOTOTPAHHUKOB; BJIAJIETh MOHSATUSAMH HIEHTPAITHLHOE
U TapajuieIbHOE MPOCKTUPOBAHHE M IMPHMEHSATh UX IPH IOCTPOCHUH CEYCHH MHOTOTPAHHUKOB
METOJIOM TPOEKIIUI; UMETh MPEJCTABICHUE O Pa3BePTKE MHOTOTPAaHHUKA M KpaTdailieM IMyTH Ha
MOBEPXHOCTH MHOTOI'PAaHHUKA; UMETh MPEIICTABICHHE O KOHUYECKUX CCUCHHSX; IMETh NIPECTABICHUE
0 Kacarommxcs chepax U KOMOWHAIIUHU TEJl BPAIICHUS W YMETh MPUMEHSATh MX MPH PEIICHUH 3a/1a4;
NPUMEHSTh MPU PEIICHUU 3a1a4 (HOpPMYJy PACCTOSHHS OT TOYKH JIO0 TUIOCKOCTH; BIAJIETh Pa3HBIMHU
criocobaMu 3a1aHus PSIMOHN ypaBHEHUSMHU U YMETh MIPUMEHSTh IPH PEIICHUH 33/1a4; IPUMEHSTH TPH
pellieHUH 3a7]ad U JIOKA3aTeJbCTBE TEOPEM BEKTOPHBIA METOJ] MU METOJl KOOPJIWHAT;, YMETh pEIIaTh
3aJ]aui Ha TUIOCKOCTH METOJIaMH CTEPEOMETPHH;

Bekmopbt u koopounamut ¢ npocmparncmee

Buvinyckuux  mayuumcst 6maneTh TOHSATHSAMH BEKTOPHI; YMETh BBIOJHATH OICpAIlUU HAJl
BEKTOpaMH,

Bvinycknux — nonyuum — 803MOJMCHOCMb — HAYYUMbCA ~ HAXOOUTHb  PACCTOSHUE — MEXIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Hcemopus mamemamuru

Buinycknux nayuumcsi uMeTh TIPEICTABICHUE O BKJIA/IC BHIIAIOIIMXCS MATEMATUKOB B Pa3BUTHE

HayKH; TOHUMATh POJIb MAaTEMaTUKH B pa3BUTUU Poccum.
Memoovt mamemamuxu

Bvinycknux — Hayyumcsi  uCTIONIb30BaTh OCHOBHBIE  METOJBI  JTOKA3aTelIbCTBA, IPOBOJIUTH
JI0KA3aTeNIbCTBO U BBIMONHITH  OMPOBEPKEHUE; TMPUMEHSATH OCHOBHBIE METOJbI  pElIeHUs
MaTeMaTHYECKHUX 3aJad; Ha OCHOBE MAaTEMaTHYCCKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPH30BATh
KpacoTy U COBEPIICHCTBO OKPYXKAIOLIET0 MUpa U MPOU3BEICHUI NCKYCCTBA; MPUMEHSTh MPOCTEHIme
MpPOrpaMMHBIC  CpPEACTBA W JJEKTPOHHO-KOMMYHUKAIIMOHHBIC  CHUCTEMBI  TIPH  PEHICHHH
MaTeMaTHYeCKHUX 3aJad; IMOJIb30BaThCs MPHUKIAAHBIME MPOTpAMMaMH U MPOTPaMMaMU CHUMBOJIBHBIX
BBIYHCIICHUH JIUISI HCCIICIOBAHUS MATEMATHUECKUX OOHEKTOB.

Buinyckuux  nomyyum 803MOMCHOCMb  HAyYyumvbCcsi TPUMEHATh MaTeMaTH4YecKHe 3HaHUsA K
MCCIIEIOBAaHHUIO OKPYKAIOIIETO MUpPa (MOAETUpOBaHKEe (PU3NIECKHUX MPOLIECCOB, 3314l YKOHOMHKH).

®opMbl, NEPHOIUYHOCTH U MOPSIAOK TEKYIEr0o KOHTPOJIsI yCIIEBAEMOCTH H IIPOMEKYTOYHOM
arrecTamnuu.

1. IIpoMeskyTOUHast aTTeCTALUS OCYIIECTBISETCS B PAMKax MOJI0KEHUs 0 popMax,
MEPUOJNYHOCTH U NMOPSAJKE TEKYLIETO KOHTPOJIS YCIEBAEMOCTH M POMEKYTOYHON aTTECTAllUN
obyuaromuxcs ['BOY COL Ne 149 Kanununckoro paitona Cankr-IlerepOypra.

2. DopMBbI KOHTPOJISI

o Ilucomennasn npoeéepka npcamnoiaract IMMCHbMEHHBIN OTBET ydamerocs Ha OAWH WA CUCTEMY
BOIIPOCOB (33.,[[8.HHI>1). K mnucbMeHHBIM OTBETaM OTHOCSTCS: JAOMaAIIHUE, IMMPOBCPOUHEIC,
CaMOCTOATCIIBbHBIC, MPAKTUYCCKHUE, KOHTPOJIbHEIC pa6OTBI, 3a4Y€Thl, MaTeMaTUYEeCKUM JUKTAHT,
6J'II/II_I-OHpOC, IMUCBbMCHHBIC OTBCTEI Ha BOIIPOCHI TECTA, pe(bepaTH " 1Ip.



CaMocTosiTenbHbIE, IPOBEPOUHble pPabOThl, MaTeMaTUYECKUH JUKTAaHT, OJHUI-ONpPOC U
TECTUPOBAHUE PACCUYUTAHbI Ha 4YacTb ypoka (15-25 MuH), B 3aBUCUMOCTH OT LIEJIU MPOBEICHUS
KOHTPOJISL.

Tekymiye KOHTPOJIbHBIE PAOOTHI UMEIOT 1IEJIbIO MPOBEPKY YCBOCHUS U3y4a€MOTO U MPOBEPSEMOT0O
MpOrpaMMHOTo Marepuana. Ha KOHTposbHbIE paboThl OTBOAMUTCA | yac.

HToroBbie KOHTPOIBHBIE PAOOTHI IPOBOASTCS B KOHIIE YI€OHOTO roj/ia 1o MaTeMaTuke: anredpa u
HayajiaM aHallu3a, TEOMETPHH.

e Yemmuas npoeepka npennonaraeT yCTHBIM OTBET y4alllerocs Ha OJIMH WM CUCTEMY BOIIPOCOB B
dhopme pacckasza, 6eceipl, COOOIICHUS U APYTOE.
e Komoéunuposeannaa npoeepka TpeAIoaraeT CoOYeTaHHWE YCTHBIX U MHUCBMEHHBIX (opm
paboTHL.
[Ipu npoBeneHnn KOHTPOJIS KaueCTBa OCBOCHUS COJEP>KaHUSI yYEOHBIX MPOTrPAMM YUalTUXCSI
MOTYT HCITOJIb30BAThCS HH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

KpnTeplm OLCHUBAHUSA PaA3/IMIHBIX BUAOB paﬁoT

1.0uyenka ycmuwvix omeemos yuauwjuxcs
[Ipy mnpoBeneHHMH YCTHOrO ONpPOCa YYMUTENIb BBIABIAET 3HAHWE M IOHUMAaHHE Y4YallUMCS
yyeOHOro marepuaina. ['aBHOoe B 3TOH NIpOBEpKE - BBIACHEHHWE YPOBHS MBIIUICHHS ILIKOJbHHUKA!
HACKOJIbKO OH IIOHUMAeT U yMeeT 00OCHOBATh CBOE PEILEHHUE, HACKOIBKO €r0 3HAHUS OCMBICIICHHBIE,
BJIaJICET JIM OH YCTHOM peublo, B TOM YHMCIIE MaTEMaTUYECKOM U T.II.
[Ipu npoBeneHnn yCTHOTO OIPOCa MOYKHO MPUAECPKUBATHCS CAEAYIOLUIUX PEKOMEHIAINI:
» BOIPOCHI IOJDKHBI OBITH KOPPEKTHBIMHU, HE JIOMYCKAIOLUIMMH JIBYCMBICIICHHOCTH;
» ydamiemycsi JIOJDKHBI OBITb COOOIIEHBI KPUTEPUW BEPHOTO OTBETa (PEIHUTh C
00BsICHEHUEM, BOCIIPOM3BECTH IIPABUJIIO, UCIIOJIb30BAHHOE MPH PEIIEHUH U T.I1.) U HOPMBI OLICHKH;
» BO BpeMs OTBeTa HE CIeAyeT MepeOMBaTh ydallerocsi, BBICIYIIATh J0 KOHLA M, IMpH
HAJINYUU OIIMOOK, HABOISALIMMHU BOIIPOCAMH J1aTh BO3MOKHOCTh CAMOMY MX HCIIPABUTb.
OTBeT OLIEHUBACTCA OMMEMKOU «5», €CITH YUCHUK:
» TIONHOCTBIO PacKpbLI COAEpKaHHE MaTepHaia B 00beMe, IPeTyCMOTPEHHOM MPOTPaMMOi
U y4eOHHMKOM,;
» U3IOXKWI MaTepuajl TPaMOTHBIM SI3bIKOM, TOYHO HCIIONB3YS ~MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIPEICIICHHOM JIOTHYECKOU MOCIIEJ0BATEIbHOCTH;
» TIPaBUJIBHO BBIMTOJHWI PUCYHKH, YEPTEXKHU, IPaUKH, COMTyTCTBYIOIUE OTBETY;
» TI0Ka3zaJ yMEHHE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPHUMEPAMH, MPUMEHSTH €€ B
HOBOW CUTYyallu! IIPU BBITIOJHEHUH TPAKTUYECKOTO 3a/1aHuUs;
» TPOJNEMOHCTPUPOBAI 3HAHWUE TEOPUU paHee M3YYCHHBIX COMYTCTBYIOIIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUI U HABBIKOB;
» 0TBEYAJ CaMOCTOSITENbHO, 0€3 HABOAAIINX BOIIPOCOB YUHUTEIIS;
» BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBEIIEHHE BTOPOCTEIICHHBIX BOIPOCOB WU B
BBIKJIa/IKaX, KOTOPbIE€ YUYEHHUK JIETKO UCIIPABUII IOCIIE 3aMEUaHUs YUUTES.
OTBeT OLIEHUBACTCS OMMEmKOU «4», €CIU yIOBIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5»,
HO TIPU 3TOM MMEET OJIMH U3 HEJOCTaTKOB:
> B W3JIOKEHWU JIONMYIIEHBl HEOONbIIME TMPOOeNbl, HE WMCKAa3MBIIEE MaTeMaTHYECKOE
COJIepKaHUE OTBETA;
» JONyIIeHbl OJMH — JIBa HEJO4YeTa NPU OCBEIICHUH OCHOBHOTO COJICP)KaHHs OTBETA,
WCIIPaBIIEHHBIE [TOCIIE 3aMEYaHMsI YUUTES;
» JONyIIeHBbl OIMMOKAa WM OoJiee JBYX HEJOYETOB IIPH OCBEIEHHH BTOPOCTENCHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIPABJIEHHBIE MOCIIE 3aMEYaHUsl YUUTEIS.
Ommemka «3» CTaBUTCS B CIEAYIOIUX CIyYasx:
» HETOJIHO PacKpBITO COJEpKaHUe MaTepHhaia (coAaepKaHHe M3JI0KEHO (parMeHTapHO, HE
BCEerJa IOCIE0BATEIbHO), HO IOKa3aHO oOllee MOHMMaHHE BOIPOCa M IMPOJEMOHCTPUPOBAHbI
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YMEHUs, JOCTaTOYHBIE JUUIsl YCBOEHMs MPOrpaMMHOro Matepuana (omnpeneneHsl « TpeboBaHUsAMHU K
MaTEeMaTHYECKOM MOATOTOBKE YUaAIIUXCs» B IPOrpaMMe 110 MaTEMaTHKeE);

» UMENNCh 3aTPyAHCHHS WM JIONMYyLICHbl OIIMOKH B OINpPEAEICHUH MAaTeMaTHYECKON
TEPMHUHOJIOTHH, YEPTEeXkax, BBHIKIAJIKaX, UCIPABICHHBIC TOCIE HECKOJIBKUX HABOJSIIUX BOIMPOCOB
YUUTES;

» YYEHUK HE CIpPaBHJICS C MPUMEHEHHEM TEOPUH B HOBOH CHUTYyaIllMH IPHU BBINOJIHEHUH
IIPAKTUYECKOIO 3aJaHMs, HO BBIIOJIHMI 3a7aHUs 00A3aTEIbHOTO YPOBHS CIOKHOCTU IO JIAaHHOMH
TEME;

» TpU JIOCTaTOYHOM 3HAHHHM TEOPETUYECKOTO0 MaTepuaja BBIABICHA HEAOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHI 1 HABBIKOB.

Ommemka «2» CTaBUTCS B CIEYIOIUX CIIydasx:

» HE pacKpbITO OCHOBHOE COJIepKaHne Y4eOHOTO MaTepuana;

» 00OHapyXEHO HE3HaHHE YYCHHKOM OoJbIIed WM Hauboiee BaKHOW YacTH y4eOHOTO
MaTepHaa,

» JONyIIEHbl OMMOKM B ONPENEICHHH IOHATHH, NMPU HCIOJIB30BAHUM MaTEeMaTHUECKON
TEPMUHOJIOTHH, B PUCYHKAX, YepTekax WM rpadukax, B BBIKJIAJKaX, KOTOpbIE HE HCIIPABICHBI
110CJI€ HECKOJIbKUX HABOJSIIUX BOIPOCOB YUUTEINS.

» YYeHUK OOHapYXXWJI TMOJIHOE HE3HAHWE W HETIOHMMaHUE M3ydyaeMoro y4eOHOro Marepuana
WM HE CMOT OTBETUTh HU Ha OJJUH U3 OCTABJIEHHBIX BOIIPOCOB [0 U3YUYEHHOMY MaTepHaiy.

2. Oyenka nucbMeHHbIX PadOm 00yHaAIOWUXCA NO MAmeMamuKe
OTBeT OLIEHUBACTCS OMMEMKOU «5», eCiu:

» paboTa BBIOJHEHA aKKypaTHO YETKUM Pa300pUYHMBBEIM MOYEPKOM, C COONIOIEHUEM HOPM
oopmieHus 3anucel B TETpaixX;

» paboTa BHINOJIHEHA BEPHO U TMOJHOCTHIO;

» B JIOTUYECKUX PACCYKACHUSIX M 000CHOBAaHHH PEIICHHS HET IMPOOETIOB U OIINOOK;

» B pEIICHNWHU HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, ONKCKA, KOTOPas
HE SIBJIICTCSI CIECTBUEM HE3HAHMsI WM HEMOHUMAaHUs y4eOHOro MaTepuaa).

Ommemxa «4» CTaBUTCS B CIEAYIOLUX CIyYasx:

» paboTa BBINOJHEHA TOJHOCTHIO, HO 00OCHOBaHMS IIaroB PEIICHUs HEJIOCTATOYHBI (€CIH
YMEHHE 000CHOBBIBATh PACCYKACHUS HE SBIISUIOCH CIIEIIHATEHBIM 00BEKTOM MTPOBEPKH );

» JONyIIeHbl OJHA OIIMOKAa WM €CTh JBa — TPH HeNo4yéra B BBHIKJIAJIKAX, PUCYHKaX,
yepTexax WM rpadukax (eciu 3TU BUIbl pabOT HE SBISUINCH CIIEHUATbHBIM O0BEKTOM IIPOBEPKH);

» BBINOJTHEHO 0€3 HEJ0UETOB HE MEHEE ¥4 3a/IaHH.

Ommemka «3» CTaBUTCS, €CIIH:

» JomylleHo Oojee OJHOW OMMOKH Wi Oojee TpeX HENOYETOB B BBIKJIAJKAX, YEPTEHKax

Wi rpaduKax, HO 00yJaroIIUICs BIIaJeeT 00s3aTeIbHBIMI YMEHHUSMH 110 TIPOBEPSIEMOM TeMe.
Ommemka «2» CTaBUTCS, €CIU:

» JIONyIIEHBI CYNICCTBCHHBIC OMMOKH, TIOKa3aBIIHe, YTO OOYJYAIONUHCS HE BIIAJCT
00s13aTeNIbHBIMU YMEHHUSIMU IO JJAHHOM TeMe B IIOJIHOM Mepe;

» TIPaBWJIBHO BHITIOJHEHO MEHEE TOJIOBUHBI PaOOTHI

» paboTa mokasaja MOJHOE OTCYTCTBUE Yy 00ydaromerocsi 00s3aTelibHbIX 3HAaHUH U YMEHUN
0 TIPOBEPSIEMOI TEME WIIH 3HAYHTENbHAS 9aCTh paOOTHI BHITIOJTHEHA HE CAMOCTOSTENBHO.

Ilucomennaa paboma, cooepicawiana moabKO 6bINUCIUMENbHBIE NPUMEPbL UNU  HOAbKO
anzedpauyecKue eblparyceHus.

Or1MmeTKa KoJyin4ecTBO BBIUMCIIUTENBHBIX ICHCTBHIA WK alITe0pandeckKux
BBIPKECHUI
5 | 10 y 15
KonuuectBo ommnbok
«5» 0 0 0
«4» 1 1-2 1-2
«3» 2 3-4 3-5
«2» 3 u Oonee 5 u Oonee 6 u Oozece
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Iucomennvie padomel, cocmoauwyux moavko u3 2 3aoau.

«5» CTaBUTCS, €CITU MPABWIILHO PEIICHBI 00€ 3a71a4u;

«4y» cTaBUTCS, €CIU NpPH TPABWIBHOM XOJAE perieHus obeux 3amad jgomymeHa | ommbOka B
BEIYHCIICHUAX

«3» cTaBUTCS, €CIIU:

a) MpH MPAaBUILHOM XOJI€ PEIICHUs 00eUX 3a7a4 JOMYIIeHBI 2-3 rpyOble OmnOKY;

0) eci 0J1HA 3aj1ava pelIeHa MPaBUIIbHO, a B IPYroi OMIMOKA B XOJI€ P CIICHHUS;

B) €CIiU TepBas 3a/1aua sBJISETCs, C TOUYKU 3PEHUS YUYUTEIIs, OCHOBHOM, a BTOpasi IOMOJHUTEIHHOM,
TO OIIEHKa «3» MOXKET OBITh IOCTABIICHA, €CJIM BTOpAs 3ajlauya He pelleHa WIx pelieHa onn00vYHo;
«2» craBUTCS, €CliM B O00€MX 3a/lauaX HEBEPHBIM XOJ PEIICHUs WJIM €CIM HE pelieHa OCHOBHAs
3aJaya.

Ilucomennvie pabomwl, cocmoauwux moavko u3 3 3aoau.

«5» cTaBUTCS 3a MPABUIIBHOE PEIICHHE TPEX, 3a/1ay;

«4» cTaBUTCS 3a MPABUIIBHOE PEILICHUE ABYX 3a/1ady;

«3» CTaBUTCS, €CIIM OJIHA 33J1a4a PeIlIeHa MPAaBHJIBHO MOJIHOCTHIO, a B APYTUX 3a7adax JOIMyIIeHa
omurOKa B BEIYUCICHHUSIX, TUOO pEIICHUE HE 3aKOHYCHO, MTPOITYIIEHO JCHCTBUE U JP.

Ecnu xe nBe 3a7jaun pelieHbl HEMpaBUIbHO (M cpeu HUX OoJiee CI0XKHas), TO B TAKOM cliydae
CTaBUTCS «2».

Hucomennasa Komounuposannan paboma.

KomOuHmMpoBanHas pabora, BKIOUaromias B ceOs 3ajauyu, ypaBHEHUS, HCPABEHCTBA, BBIYUCIICHHC
BBIPKCHHI OLICHUBACTCSI:

«5» - ipu 6€301MO0YHOM PEIICHUH 3a]a4 U IPUMEPOB;

«4» - B 3aJlayax WJIH B MPUMEPaX, a TAaK)Ke MPU BHIIOJHEHUH APYTUX 3aIlaHHUI TOMYIIEeHBI 1 -2
rpyObie mwin 4 HerpyObIe OMNOKH;

«3» - B 3aJlayax WJIH B MPUMEPAX, a TaKKe MPHU BBHINOTHEHUU APYTUX 3aJaHUM JOMyIIeHO He Oomee 5
rpyObIX uiau 8 HEerpyObIX OMIHOO0K;

«2» - B OJIHOM WJIM B 00€uX YacTAx paboThl AOMyIIeHO Oosiee 5 rpyObIx uinu 6ojee 8 HerpyobIx
OImHOO0K.

CamocrosiTensHble paboThI 10 AU HepeHIInPOBAHHBIM 3aIaHHUSIM CIIeAYyeT OIEHUBAThH 110
OOIIETTPUHSATHIM KPUTEPHUAM OLICHOYHOW CHCTEMBI MPEIJIOKEHHBIM BBIIIIE.

Mamemamuueckuii OuKmanm u dauy-onpoc.

OTMmeTKa ITponeHT BEpHBIX OTBETOB
«5» 100%
«4» 76-99%
«3» 51-75%
«2» 0-50%

B 6nuu-onpocax u MaTeMaTu4ecKuX TUKTAHTaX UCIpaBIIEHUE SBISETCS “TpyOOi” OIMOKOM.
Tecmoegvie 3a0anus.

«5» cTaBUTCS, €cliu HaOpaHHOE KonnuecTBO 0amioB coctabisieT 90-100% ot ol1iiero MakcuManbHOTO
KoJIn4yecTBa 0ajioB.

«4» cTaBUTCs, eclM HaOpaHHOE KOJUYECTBO 0ayuioB cocTaBisieT 75-89% oT oOmiero MakCuMaabHOTO
KoJIM4yecTBa OajioB.

«3» CTaBUTCS, €ClM HaOpaHHOE KOJWYeCTBO 0amioB cocraBisieT 5S1-74% oT oOmiero MakCUuMaabHOTO
KoJIM4yecTBa 0ajioB.

«2» CTaBUTCA, €CAM HaOpaHHOE KOJWYECTBO OaminoB cocraBisger MeHee 50% or obmero
MaKCUMAaJIbHOTO KOJINYeCTBa OaioB.

[Tpu onleHNBaHKE TECTOB YUHUTENb PYKOBOJCTBYETCS CIETYIOIIUM:

1. 3HAUUMOCTH TecTa

2. KOJMYECTBO BOIPOCOB B TECTE

3. 3HAUUMOCTh KaXXJI0TO BOIIPOCa

3aoanusn é popme KHM (KonmpoivHo-usmepumenbHolX Mamepuanos)
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Cucrema OIEHKH TECTOB OPMEHTHUPOBAaHA HAa CUCTEMY OleHOK 3amanuii EI'D, ¢ TeM, 4TOOBI yYCHUKH
MOCTENEHHO MPUBBIKIN K APYrOMY BHUAY OLEHWBAHUS 3HAHUN U YMEHUU M MOHUMAJIH COOTBETCTBHUE
ATOM OLIEHKHU M BBICTABJICHHOM I10 TPAIUIIMOHHOM, MATHOAIIILHOW CHCTEME.

OT1MmeTKa [TporieHT OT MaKCUMaJIbHOM CYMMBI 0aJIJIOB
«5» 80-100%
«4 60-79%
«3» 40-59%
«2» 0-39%

IIpumeuanue:
1. Ouenka «5» MOXeT OBITh MOCTABJIEHA, HECMOTPS Ha HaJIMYue 1-2 HEIO0YETOB, €CIIM YUYEHUK Al
pelIeHue 3a1aHnii, CBUAETEIbCTBYIOLIEE O €r0 XOPOILIEH MaTEMAaTUYECKOM MTOArOTOBKE MO JaHHOMN
TEeMe.
2. [TonoxxutenbHas OMEHKA «3» MOXKET OBITh BHICTABIICHA YYCHUKY, BBHITIOJIHUBIIEMY pa0dOTy HE
MOJTHOCTBIO, €CJIU OH 0€30IMO0YHO BBIOJHUII 00JIee MOJTOBUHBI 00beMa BCel pabOTHI.
3. Hannuue B paboTe He0U€TOB (HEMPaBUWIbHOE CIIMCHIBAaHUE JJAHHBIX, HO BEPHOE BBHITIOJIHEHUE
3a/laHusl, TpPaMMaTHYeCKUe OMMOKY B HAMMCAHUM MAaTEeMaTUYECKUX TEPMUHOB U OOLIETTPUHATHIX
COKpAIICHUH, HePSIIITNBOE 0pOpMIICHHE PabOThI, 00IBIIOE KOJUYSCTBO UCIIPABICHU) BEJIET K
CHUKEHUIO OIEHKHU Ha OJUH 0aJul, HO HE HUXKe «3».
OreHka TeKyIUX MUCHEMEHHBIX PaboT
[Ipn omeHKe MOBCENHEBHBIX OO0y4yarOmMX paboT IO MaTeMaTHKe YYHUTeIb PYKOBOACTBYETCS
YKa3aHHBIMH HOpPMaMHU OIICHOK, HO YYHTBIBA€T CTEMEHb CaMOCTOSITEJILHOCTH BBITIOJIHEHHS padboT
YUYAIIUMHUCS.
OOyuaromue MUCbMEHHBIC pA0OTHI, BBHIMOJHEHHBIE — YYAIIMMHUCS  BIIOJIHE  CaMOCTOSITEIBHO  C
MPUMEHEHHEM paHee W3YYEHHBIX M XOPOIIO 3aKpPEIUICHHBIX 3HAHUI, OLIEHWBAIOTCS TaK K€, KaK U
KOHTPOJIbHBIE Pa0OTHI.
OOyuvaromye  MNHCbMEHHBIE pa0OThI, BHIIOJHEHHBIE — BIIOJHE  CAMOCTOSITENIBHO, HA  TOJIBKO YTO
M3y4YEHHBIE U HEIOCTATOYHO 3aKPEIUICHHbIE ITPaBuiia, MOT'YT OIIEHUBATHCSI MEHEE CTPOTO.
[TuceMeHHBIE pabOTHI, BHITOTHEHHBIE B KJIACCE C MPEABAPUTEIBHBIM pa300poOM UX MO PYKOBOJICTBOM
YUUTENs, OLIEHUBAIOTCS O0JIee CTPOro.
JloMariHie NHChbMEHHBIE pPAa0OTHI OIIEHMBAIOTCS TaK Ke, Kak KIJaccHas pabora oOydaroliero
Xapaxrepa.
3ajaHus A YCTHOTO U MMCBMEHHOTO OIPOCa yUYaIUXCsl, COCTOSIIUE U3 TEOPETUUYECKUX BOMPOCOB U
3azad.
OTBeT Ha TEOPETUUYECKUI BOMPOC CUUTAETCA OE3yMpPEeUHBIM, €CIIU M0 CBOEMY COJEPIKAHUIO MOTHOCTHIO
COOTBETCTBYET BOIPOCY, COJEPKHUT BCE HEOOXOAMMBbIE TeopeTHueckue (akThl M 00OCHOBAHHBIC
BBIBOJIBI, @ €ro H3JI0KEHHEe W NUChbMEHHas 3alich MAaTeMaTH4YeCKH TPaMOTHBl U OTIMYAIOTCS
MOCJIEI0BATEIFHOCTHIO U AKKYPATHOCTHIO.
Pemenue 3amaun cuntaeTcs 6e3ympeyHbIM, €CITH MPAaBUIILHO BEIOPAH CIOCO0 pellleHus, CaMO pellleHne
COIPOBOXIAETCS HEOOXOIUMBIMH OOBSICHCHHSMH, BEPHO, BBITIOJHEHBI HYXHBIC BBIYUCICHUS U
npeoOpa3oBaHus, OMyYeH BEPHBIN OTBET, MOCIEI0BATENILHO M aKKYpaTHO 3allHCaHO PEIICHHE.
Y4auTens MOXKET IMOBBICHTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIPOC WIIH OPUTHHAIHHOE PEIICHUE
3a/lau, KOTOpPbIE CBHUJAETEIHCTBYIOT O BBICOKOM MAaTEeMAaTHYECKOM pa3BUTHH OOy4aromierocs; 3a
pereHue OoJjiee CIOKHOW 3aaydl WM OTBET Ha OoJiee CJIOXKHBIA BOIPOC, TPEII0KECHHBIS
oOyuarolemMycs JOTIOTHUTEIBHO MOCIIe BBIMOTHEHHS] UM KaKUX-TTHO0 IPYruX 3a1aHui.
OrneHrBaHME pelIeHUs OHON 3a/1a4H, OJTHOTO ITPUMEpPa, OTBETA Ha OJIMH BOIIPOC.
3T0 HEOOXOAMMO, TaK KaK MPH YCTHOM OIPOCE MOYTH BCETAA IaeTCs OJMH BOIMPOC, Y AOCKH, J1a YacTO
¥ CaMOCTOSITEJIPHO B KJIACCE yJallMecs pemarT oaHy 3aaady. K Tomy ke yMeHue OIleHUBATh PEIICHUE
OJTHOM 3a/1auM 00JIerdaeT OlIeHKY KOMIUIEKCHOTO 3aJaHHusl.
Pemenue 3amaun 0OBIYHO COCTOUT U3 HECKOJIBKUX ITATIOB:
a) OCMBICJTICHHE YCIIOBUS U IIeNU 3aa4u;
0) BOBHUKHOBEHUE TJIaHA PELICHHUS;
B) OCYIIIECTBIICHIE HAMEUEHHOTO TJIaHa;
T') MPOBEPKa MOJYYSHHOTO pe3yJIbTara.
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OreHrBas BBIIOJHEHHYIO PabOTy, €CTECTBEHHO YUUTBIBATh PE3YJIbTAThl ACATEIBHOCTH YYallerocs Ha
KaXX/IOM 3Tarle; MpaBUIbHOCTh BHICKA3aHHOW UJIEH, IIJIaHA PELICHHUs, a TaK ’Ke CTeIIeHb OCYIECTBICHUS
3TOrO IUIaHa MPH BBICTABICHUM OLIEHKHM HYXKHO CUMTATh pellarouMMu. TakuMm oOpa3oM, MpHU OLEHKE
peleHus 3aa4d HeOOXOJMMO YUHUTHIBATh, HACKOJIBKO MPABMIIBHO YUYAIIMKCS TOHSUI €€, BhICKa3all JIn
OH IUIOAOTBOPHYIO MJCI0 M KaK OCYLIECTBMJI HAMEUEHHBIH IJIaH pelleHUs, KaKue HABBbIKU U YMEHHs
MoKa3aJl, Kakue WCIOJb30Ball 3HaHMA. [IpM yCTHOM OTBETE€ IO TEOPETHUYECKOMY MaTepuary
pelIaloIUM  SIBJISETCS YMEHHME pacCyXk/JaTh, apryMEHTHpPOBaTh, IPUMEHATh paHee W3y4YEeHHBIN
MaTepHuall B JJ0Ka3aTelbCTBAX, BUJETh CBSI3M MEXKAY MOHATHAMH, a TaK )K€ YMETh IPaMOTHO U CTPOIHO
u3JaraTb CBOM MBICIIH.

3. UTorosas onenka

1. 3a monyroxue, 3a roji 1Mo MaTeMAaTUKE BBICTABIISIETCS OJJHA OTMETKA.

2. B COOTBETCTBHM C OCOOCHHOCTSMH Y4E€OHOTO HpeIMeTa OTMETKA 3a MHCbMEHHBIE PalOOTHI
UMEIOT OOJIbIlIee 3HAUEHHE, YeM OTMETKH 3a YCTHBIE OTBETHI U IPYTHe BUABI paboT.

[TosTOMy mTpu BBIBEICHWH HUTOTOBOM OTMETKH 3a TMOJNYroJue «cpeaHeapuMeTnuecKuit
MOJIXO/» HEAOIMYCTHUM — TaKas OL[EHKa He OTpa)kaeT JOCTaTOYHO OOBEKTUBHO YPOBEHb IOJATOTOBKH U
MaTeMaTHYECKOTO Pa3BUTHS YUeHUKA. VITOTOBYIO OTMETKY ONPEACISIOT, B MIEPBYIO O4epelb, OTMETKH
32 KOHTPOJIbHBIE pa0OThl, 3aT€M — NPUHUMAIOTCS BO BHHMaHHE OTMETKHU 3a ApPYrHe MHCbMEHHbIE U
MPaKTUYECKHe Pa0OThI, M JIMIIb B IOCIEAHIO OuYepelb — Mpoune OTMETKH. llpu 3ToM yuuTens
JI0JKEH YUUTBIBATh M (PaKTUYECKUH ypOBEHb 3HAHUNM U YMEHUH yYEHHKA Ha KOHEL[ OJIYTrOus.

3. IIpu BBICTaBIEHHH HTOTOBOW OTMETKH YYUTHIBAETCS KaK YPOBEHb TEOPETHUECKHX 3HAHUH
YUYCHMKA, TaK U OBJIAJICHUE UM MPAKTUYECKUMHU YMEHHMSIMHU M HaBblKaMU. OJITHAKO YYEHHKY HE MOKET
OBITH BBICTABIICHA ITOJIOKUTEIIbHAS UTOTOBAs OTMETKA 10 MaTeMaTHKE, €CIIM BCE WA OOJBIIMHCTBO
€ro TEeKyIIUX OOYy4YarolIMX U KOHTPOJbHBIX Pa0bOT, a TaKKe MUTOrOBas KOHTPOJIbHAS paboTa OLEHEHBI
KaK HEYJJOBJICTBOPHUTEIBHBIE, XOTS €0 YCTHBIC OTBETHI OLEHUBAIUCH MOJIOKUTEIHHO.

4. Hanuuue Tekywell  HEYJIOBICTBOPUTENBHOM OTMETKHM HE SABJIAETCS  NPUYMHOM,
MPETSATCTBYIOMICH BBHICTABICHUIO UTOTOBOW OTMETKU «5», €CIIM Yy yYHUTENs €CTh OCHOBAaHHE CUUTATH,
YTO JJaHHAs TEMa WM Pa3JieN OJHOCThIO0 YCBOCHBI yUaIluMCSl.

5. UtoroBast oTMeTKa 3a roJ] BEICTABJISIETCSI HA OCHOBAaHUHM OTMETOK 3a IOJYTOJIfe, HO TaKXKe C
00s13aTeNIbHBIM y4eTOM (PAKTUUYECKOTO YPOBHS 3HAHUH yueHHKa Ha KOHEll To/ia.

Conep:xanue yueOHoro npeamera 10 kiace

Ne | HaumenoBauue Koi-

1/m | pasznena BO Conepxanue
4acoB
1. | ToBTOpEHHE 3 Ancebpa u nauana ananuza

IToBrOpeHue. Pemenne 3a1au ¢ UCMOJB30BAHUEM CBOMCTB YHCEI U
CHUCTEM CYHUCIICHHS, IEIUMOCTH, JOJEed W YacTel, NpPOILIEHTOB,
MOAyJIe u4unceln. PemeHue 3amady € HMCIOJIb30BAHHEM CBOMCTB
CTerneHel W KOpHEH, MHOTOYJICHOB, MPEe0Opa3oBaHNl MHOTOWICHOB
U JpOoOHO-pallMOHANBHBIX  BbIpakeHWil. Pemenume 3amau ¢

2. | JlelicTBUTEb 10 WCIIOJIb30BAaHUEM TPATYyCHOM Mepbl yria. Moayib 4ucia U €ro
Hble Yncjia cBoiicTBa. Pemienue 3agad Ha ABMXKEHHE M COBMECTHYIO PaboTy,
CMECH U CIUIaBbl C IIOMOIIIBIO J'II/IHGfIHBIX, KBaJApaTHBIX U )Ip06H0-
palMOHANbHBIX ypaBHEHUH W UX cHUcTeM. Pemienue 3amay ¢
MMOMOIBIO YHCJIOBBIX HEPABCHCTB W CUCTEM HEPABCHCTB C OJIHOﬁ
MEPEeMEHHON, C  TPUMEHEHHEM  H300pKEHUS  YHCIOBBIX
MPOMEKYTKOB. Pemienne 3agad ¢ HCMOIB30BAHUEM YHCIIOBBIX
byHkuii 1 ux rpadukos. Mcmonp3oBaHue CBOWCTB M TrpadukoB
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Crenennas
byHxumns

12

IToxa3arenn
Hasl PyHKUMS

Jlorapumu
yecKas
byHxumus

18

Tpurono
MeTpHYeCKHue

(popmybl

20

JMHENHBIX U KBaJIpaTHUHBIX GbyHKIUH, oOpartHoM

MPOMOPLUUOHAILHOCTU U GYHKIMH Y = \/; . I'paduueckoe pemienue

YpaBHEHUH M HEpaBeHCTB. lcnonb3oBaHuEe omnepanuid  Haj
MHOECTBAMHU M BBICKA3bIBaHUAMHU. VICIIOJIB30BaHNE HEPABEHCTB U
CUCTEM  HEPABEHCTB C  OAHOW  IIEPEMEHHOM,  YHMCIIOBBIX
MIPOMEXKYTKOB, UX 00bequHEHHH U nepeceueHuil. [lpumenenue npu
pelIeHNH 3a]a4 CBOMCTB apH(PMETHUYECKO M TI'eOMETPHUYECKOM
IIPOrpeCCHH, CYMMHPOBAHMS OecKOHEeYHOH cxosencs
T€OMETPUYECKON ITPOTPECCUMN.

CreneHnb C JEUCTBUTENBHBIM IIOKAa3aTeJIeM, CBOMICTBA
CTENEHHU.

CrenenHas ¢yHKIMS W €€ CBOWCTBA W  Tpaduk.
HppauuroHanbHble ypaBHEHMUS.

IIpocreiime moka3aTeabHbIE YpAaBHEHMS W HEPaBEHCTBA.
[TokazarenpHast QyHKuMs U ee cBoiicTBa W rpaduk. Yucno € u
¢GyHKIUS y =e*.

Jlorapucdm, cBoiictBa morapudma. JlecATUUHBIA U
HaTypaJibHBIN Jorapudm. [IpeoOpa3oBaHue JOorapupMUICCKHX
BoIpaxkeHnil. Jlorapudmuueckue ypaBHEHHUS U HEpPaBEHCTBA.
Jlorapudmmueckas pyHKIUS 1 €€ CBOHCTBA U rpaduk.

Cucremsl [MOKa3aTeIbHBIX, norapupMUUECKUx u
UppAalMOHATBHBIX  ypaBHEHMH.  CHCTEMbl  I1OKa3aTEJbHBIX,
JorapuMUUECKUX U UPPALUOHAIBHBIX HEPABEHCTB.

[lepBuuHbIE TPEICTABIECHUS O MHOXXECTBE KOMILUIEKCHBIX
yncen. Jeticmeus ¢ Komnaekcuvlmu uuciamu. Komnaekcho
conpsicenuvle  uucaa.  Moodynws  u  apeymemm  uucia.
Tpueonomempuueckas Gopma Komniekchoeo uyucia. Pewenue
VPaGHeHUl 8 KOMNIIEKCHbIX YUCTAX.

MHuoxecTBa  (YHCIIOBBIE,  TE€OMETpUYECKUX  (uryp).
XapakTepUCTUYECKOE CBOWCTBO, D3JIEMEHT MHOXECTBa, IIYCTOE,
KOHEeYHOe, 0eCKOHEYHOe MHOKecTBO. CrocoOBI 3a7jaHNsl MHOXKECTB
[TonmMHOXkecTBO. OTHOLIEHUS NPUHAJUIEKHOCTH, BKIIIOYEHUS,
paBeHcTBa. Omnepauum Hajg  MHoxkecTBamMu. KoHeunsle u
OECKOHEYHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VYmozakmouenns. OOOCHOBaHMS M JIOKa3aTeNbCTBO B
Marematuke. Teopembl. Buapl MaTeMaTH4eCKHX YTBEPKICHHIA.
Buowi 0oKazamenbCcms. Mamemamuueckas UHOYKYUSL.
Ymeepowcoenua: ~ obpamnoe  OaHHOMY,  NPOMUBONOJIONCHOE,
obpamuoe npomueononoNHcHomy oaxnomy. IIpu3HaKk U CBOKCTBO,
HEO0OXOUMBIE U IOCTATOYHbIE YCIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamku U cCpagHeHus.
Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas
meopema Pepma. -uunvie cucmemuvl cuucienus. Oynxyusa Jinepa,
yucno u cymma oeaumenei HamypanbHo2o uucna. CTeneHb ¢
JICWCTBUTENIBHBIM ITIOKa3aTelieM, CBOMCTBa creneHu. lIpocreimme
MoKa3zaTelbHblE YpaBHEHMs] W HepaBeHcTBa. [lokaszarenpHas
¢byHKIMSA U ee cBoiicTBa U rpaduk. Uncno € u pyHknus y =e*.

Merton ~ uHTEpBajIOB  JUIsl  pEIIEHHS  HEPABEHCTB.
[IpeoOpazoBanmsi TpadukoB (YHKIUH: CIBHT, YMHOXXEHHE Ha
YHUCJI0,  OTPAXEHHE  OTHOCUTENBHO  KOOPAMHATHBIX  OCEH.
I'padmyeckue MeTOABl pelIeHHUs YpaBHEHHMM U HEpPaBEHCTB.
Pemenne ypaBHeHNI U HEPABEHCTB, COAEPIKAIIMX IEPEMEHHYIO O]
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Tpurono

MeTpHUYeCKHue
YPABHeHHSA U
HEPaBEHCTBA

18

Tpurono
MeTpHYeCKue
pyHkumnu

3HAKOM MOJYJISI.
B3anmuo oOpartnbeie pynkiuu. ['paduku B3auMHO 0OpaTHBIX
(byHKINHA.
Hymu  ¢dyHkumu,  OpoMexXyTKH — 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTh. Hamboublliee n HauMeHbIIee 3HauYeHUE (DYHKIUH.
[Tepnonnueckre (GYHKIIMM W HAUMEHBIIUK Tieproa. YeTHble H

HeueTHble QYHKIMH. PyHKyuu «OpooHas uacms yucia» Y = {X} u

«yenas wacmo yuciay Yy = [X] .

VYpaBHEHHUSI, CHCTEMBbl YPAaBHEHUH C TapaMeTPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenutl cmenenu eviuie
2 cneyuanvHulx 6udos. Teopema Buema, meopema bBesy.
Ilpusooumvie u Henpugooumvie mHoz2ounenvli. OcHO8HAA Mmeopema
anceopvl. Cummempuyeckue MHO204aeHbl. Llenouucnennvie u
yeno3Haynvle  MHo2ouaeHbl. [{uoghanmoswl  ypasnenus. Llennvie
opoou. Teopema Depma o cymme keadpamos. Cymmvl u psowl,
Memoobl CYMMUPOBAHUS U NPU3HAKu cxooumocmu.Teopemvl o
npubOIUdICeHUY  OelicmBUMENbHbIX — YUcel  PAYUOHATbHBIMU.
Mmnoorcecmsa na koopounamuou niockocmu. Hepasencmeo Kowiu—
Bynaxosckozo, nepaserncmeo Hencena, nepasencmea o cpeouusx.

Panuannas mepa yria, TPUTOHOMETPUYECKAsE OKPYKHOCTb.
Tpuronomerpuueckue GQyHKIUU Yucen W yriaoB. Dopmyrsl
NPUBEJICHUS, CIIOKECHHUS TPUTOHOMETPUIECKUX (QYHKIUH, (HopMyIIbI
JBOMTHOTO M TMOJOBHHHOrO aprymenta. lIpeoOpazoBaHue cymMbl,
pa3HOCTH B MPOU3BEIECHUE TPUTOHOMETPUUECKUX (QYHKIUH, U
Hao00pOT.

Tpuronomerpuyeckue (YHKIUU YHCIOBOTO apryMeHTa
y=C0sX, y=sinx, y=tgx, y=ctgx. CsoiictBa u rpaduxu
TPUTOHOMETPUUYECKUX (YHKLUH.

OOpaTHbple TpUTrOHOMETpUUYECKHE (YHKIUHU, HUX TIJIaBHbIE
3Ha4YeHus, CBOIcTBa U rpaguku. TpUroHoMeTpuUecKnue ypaBHEHHUs.
OpnHOpoHBIE ~ TPUTOHOMETpUYECKHWE  ypaBHEHus.  PemieHue
IPOCTEHIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. lIpocreiimmue
CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUH.

IlepBuuHbBIE TIPEACTABIEHHUS O MHOXXECTBE KOMIUIEKCHBIX
yucen. Jeicmeus c¢ xomniekcHoimu uuciamu. Komnaexcno
conpsiceHHvle  uucia.  Moodyns  u  apeymewm  uucia.
Tpuconomempuueckas gopma Komniekchoeo uyucia. Pewenue
VPaHeHUll 8 KOMNIEKCHbIX YUCTAX.

Meton ~ uHTEpBajIoOB  JUIsl  pEIIEHHUS  HEPaBEHCTB.
[TpeoOpa3oBanust rpagukoB (YHKIMHA: CIABUT, YMHOXEHHE Ha
YHUCIIO,  OTpaX€HHWE  OTHOCUTEIbHO  KOOPAMHATHBIX  OCEH.
['paguueckue MeTOIbl pELICHUS YpaBHEHHH U HEPaBEHCTB.
Pemenne ypaBHEHUI 1 HEPABEHCTB, COJIEPIKAIIMX ITEPEMEHHYIO IO/
3HAKOM MOJYJIS.

Hrorosoe
MOBTOpPEHHE

CrenenHasi, TMoOKa3aTenpHas M Jjorapudmuueckas (QyHKUIHU.
Pemenne moka3aTenbHBIX, CTENEHHBIX U JIOTapu()MUYECKUX,
TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTB.

MaremaTuka: reomerpus
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IloBTOpPEHME

3 [ToBTOopenue. Pemienue 3a1a4 ¢ HCHOIB30BAHUEM CBOMCTB (puUryp Ha
IUIOCKOCTH. Pemienme 3amad Ha J10Ka3aTeNbCTBO M IOCTPOCHHE
KOHTpHpuMepoB. [IpuMeHeHrne NpOCTEHIINX JIOTHYECKUX MPaBUIL.
Pemenne 3amad ¢ HMCIONB30BAaHMEM TEOPEM O TPEYroJbHUKAX,

AKCHOMBI
cTepeoMeTpHuH
M UX CJEeACTBUSA

5 COOTHOIIEHUH B TPAMOYTOJIHBIX TpPEYrojibHHKaX, (HaKTOB,
CBSI3aHHBIX C  YEThIpEXyrojibHUKaMu. Pemenue 3amad ¢
UCTIOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTAMHU. Pemenue
3a7lad  Ha M3MEpPEHUsT Ha IUIOCKOCTH, BBIYMUCIEHUA JJIMH H
mwromaae. Harmsannas crepeomerpus. [Ipusma, napawuienenunen,
nupamuga, terpa’ap. OCHOBHbIE  TIOHATHSL TE€OMETPUM B
MMPOCTPAHCTBC. AKCHOMBI CTCPCOMCTPHUU U CJICACTBHUA H3 HUX.
[TonsTre 06 akCHOMaTHYECKOM METOJE.

Teopema Menenas ansg  terpadapa. [loctpoeHune  ceueHwHit

Hapaanexs 21 MHOTOIPaHHMKOB METOIOM ClIe0B. LleHTpanbHOe IPOEKTUPOBAHKE.
HOCTH HPHML}X [TocTpoeHue ceueHnii MHOIMOTPaHHUKOB METOIOM IPOEKIUM.
1 ocKocTen CKpeluBaromuecs IpsaMble B IIPOCTPAHCTBE. YTOJ MEKIY HUMH.
MeTopl HaXOXKACHHS DPACCTOSHHI MEXKIY CKPEIHBAIOMIMMUCS
IPSAMBIMH.
TeopemMbl © mHapalIeIbHOCTH NPAMBIX W IUIOCKOCTEH B
Hepnenuky 29 IPOCTpaHCTBe. llapaiiebHOE NPOEKTUPOBAHUE U U300paKeHHE
JBIPHOCTE duryp. I'eomempuueckue mecma mouex 6 npocmpancmee.
TPSIMBIX H [lepneHauKynApHOCTh MNPSAMOM M MIOCKOCTU. OpTOroHanbHOE
fLIocKocTEn npoekTupoBanue. HakiOHHbIE W IpoekuuH. TeopeMa O Tpex
TIEPIIEHIUKYIAPaX.
Buowvt mempasopos. Ilpsamoyeonbruiti mempasop.
Jlocmpaueanue mempasdpa 0o napaiienenuneod.
MHuororpan 20| paccrosimus Mexny (QurypaMmu B npocrpaHcTBe.  OOmmii
HUKH TIEPIIEHAUKYJISAP ABYX CKPEIIMBAIOIIMXCS MPAMBIX.
Vsl B mpoctpadcTse. [lepreHauKyaspHble MIIOCKOCTH.
Bexropsl B 10| Bumm MHOTOIPaHHUKOB. Pazeepmxu muozozpannuxa. Kpamuaiiuue
MPOCTPAHCTBE nYmMu Ha NOBEPXHOCIU MHO202PAHHUKA.
IoeTopenne 8 Teopema  Diinepa. IlpaBuibHBIE MHOTOIpaHHUKH. Ilpu3Mma.
Kkypea 10 [Mapannenenunen. CpoiicTBa mapasuienenunena. [IpaMoyroiabHbIi
kjacca napajutenenunen.  Haknonnsle npusmel.  [mpammpa.  Bumsn
nupaMuz. JJIEMEHTHl IPaBUILHON TNupaMuabl. Ilupamuasl ¢
PaBHOHAKJIOHEHHBIMH peOpaMH M TPaHSIMH, HX OCHOBHBIE CBOMCTBA.
Bekropsl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha 4UCIO. YTOI
MEKY BEKTOPAMH.
Pewenue 3a0ay u 00Kazamenscmeo meopem ¢ NOMOubI0 6eKMopos.
Hroro 102+102=204 ()
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Conep:kanue yueOHoro npeamera. 11 kiaace

Ne Tema K.
yac Coneprxanue

n/

I

1. | loBTOpPEHHE 3 | CreneHp ¢ palMOHAJIBHBIM U JIEUCTBUTENIBHBIM IOKA3aTEIIEM.

Pemenue UPpPAalMOHANIBHBIX,  IOKAa3aTEJIbHBIX U
JOrapu(pMHUUECKUX  ypaBHEHUHM, CUCTEM YypaBHEHUH U
HEPaBEHCTB. ITpeoOpa3oBanus TPUTOHOMETPUYECKUX
BbIpakeHU. IIpocTeiine TpUTrOHOMETPUYECKUE YPABHEHHS.
Pemenns TpUroHOMETPUYECKUX YPABHEHUM.

2. | IlponsBoanass | 18 | [lonatne o npousBopHOW  GyHKUMM, (QU3HYECKHH U
H eé reOMETPUYECKUI CMBICII IIPOU3BOJHOM. YpaBHeHue
reoMeTpuYecKu KacareqbHOH K rpaduky OGyHKuu. [Ipou3BOAHBIE CYMMBI,
i CMBIC] pa3HOCTH, IPOU3BEIEHNUS U YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX

3. | lIpumenenue AIIEMEHTApHBIX QYHKIMHA. [Ipou3zeoonsie clodicHOU U 0Opamuol
npousBoaHoi K | 14 | ¢pyuxyuii. Bropas mpousBogHas U ee (U3MYECKHH CMBICIL.
HCCIICI0BAHUIO [IpumeHeHre TPOU3ZBOJHONW K HCCIENOBAaHUIO (GYHKIHUH U
GyHkumi MOCTPOCHUIO TpaduKkoB. lcmonp3oBaHUE TPOU3BOAHBIX TIPU

pELICHUH YpaBHEHHUH U HEPABEHCTB, TEKCTOBBIX, (PU3HMUECKUX U
r€OMETPUYECKUX 3334, HAXOXKIACHUM HAuOONbIIUX U
HauMEeHbIIMX  3HaueHud. IlpomsBogHas  moOKa3aTeNbHOM,
CTETIEHHOU ¥ JIOTapu(pMUUECKON ()yHKIIHHA.
ITpumeprl HCIIONB30BaHMUS TNPOU3BOAHOM JJIl HAXO0XKICHUS
HAWIy4llero pelleHus B NPUKIATHBIX 3anadax. HaxoxnaeHue
CKOPOCTH JIJIs1 TIpoLiecca, 3aAaHHOro (hopMysIoi 1iu rpadukom.
[TepBooOpasnas. IlepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIIHIA.
4. | Unrerpan 13 | IIpaBuna BBIYHCIICHUS epBOOOPA3HBIX. [Tnomane
KpuBOJIMHENHOW Tpaneuuu. [loHsTHe 00 ompeneseHHOM
unterpaie. QPopmyna  Herorona-Jleitonuna.  IIpumepst
MPUMEHEHHUS UHTETpasa B (PU3UKE U T€OMETPHUHU.

5. | Koméunaropuk | 7 TabnuuHoe U rpaduueckoe NpPEACTaBICHUE JaHHBIX.

a [Toouepenuslii M  OAHOBPEMEHHBIH BBIOOP  HECKOJBKHX
JJIIEMEHTOB U3 KOHEYHOro MHoXkecTtBa. dopmynsl 4yucia

6. | DemenThI 7 [IEpECTaHOBOK, COYETaHUH, pa3MEILEHUN. Pemenue
Teopuu KOMOMHATOpHBIX 3a1a4. Popmyina 6uHoMa Herotona. CBolicTBa
BeposITHOCTei OuHOMMaNBbHBIX K03 ¢unuenTtoB. TpeyronbHuk Ilackans.

7 | Crarnernka 3 Co6biTusi. KomOunatopuka coObiTuil. IIpoTHBOMONONKHOE

8. | Mrorogoe 37 cobsiTie. BepostHOCTh coObITHSA. CliojkeHHe Bepo;ITHOCTeIEI.
HoBTOpeHHE HesaBucumele COOBITHSL. Yl\fHO)KeHI/Ie BEPOSATHOCTEM.

Crarnyeckas BeposATHOCTb. CiryyaiiHble BEJIMUUHBI.
MaTemaTHKa B HCTOPHYECKOM PA3BUTHH

Hcropus (opMupoBaHHs MOHATUS ACHCTBUTENBHOIO YHCIA.
3apokJeHHe COBpEeMEHHOH anredpbl. McTokM HMHTErpaibHOIro
ucuucieHus. Mup kpuBbIX JuHUR. ['eomeTrpust JlobaueBckoro.
3apoxaenue teopun BepositHocTer. (Codeporcanue paszoena
6800UMCSL NO Mepe U3YUeHUsl OpY2UX

MaremaTuka: reomerpus

1 | oBTOpEHHE. 4
BexTops! B JexapToBel  KoopauHaTel B mpocTtpaHcTBe.  Dopmyna
NPOCTPAHCTBE paccTosiHuSL MeEXJIy JByMs Toukamu. BekTtopsl. Moaynb

BCKTOpaA. PaBeHcTBO BCKTOPOB. CrnoxxeHne BCKTOPOB H
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Meton
KOOpPAMHAT B
NMPOCTPAHCTBE.
JBu:xeHust

23

uaunap.
Konyc. Illap

27

O0BeMBI T

28

IloBTOpEHUE

20

YMHOXXEHHE BEKTOpa Ha YHCJIO. YTOJd MEXIy BEKTOpamH.
Koopaunarsl Bektopa. CkansipHO€ MPOU3BEIAECHUE BEKTOPOB.
Konnuneapusie BekTOpbl. PaznojkeHue BekTopa IO JBYM
HEKOJUTMHEapHbIM ~ BekTopaM. KoMmIutaHapHble  BEKTODBI.
Paznoxenue no TpeM HEKOMILIAHAPHBIM BEKTOPaM.

Humuaap 1 KoHyc. YcedeHHBbIM KoHyc. OCHOBaHUE, BBICOTA,

OOKOBasi MOBEPXHOCTb, oOOpasyromias, pa3BepTtka. OceBble
CEUeHHUS U ceueHMs napaenbHble ocHoBanuio. Illap u cdepa,
UX CcedyeHMs. DIUIMIC, TrumnepOoia, mapabona Kak CeueHus
koHyca. Kacarenpnas miockocts K cdepe. Cdepa, BucanHnas B
MHOTOTPAaHHHK, cQepa, OINUCaHHAs OKOJIO MHOTOIPaHHHKA.
HwmHapUYeCKHEe W KOHUYECKUE IOBEPXHOCTH. DOpMyIibl
IUIOINAAX TOBEpPXHOCTEH wLwiMHApa Hu KoHyca. Dopmyna
miomanu chepol. Ilonarue o0 oObeme Tena. OTHOIICHHE
o0beMoB  momoOHBIX Ten. Dopmynel  o0bema  KyoOa,
napajuiefienumnena, npusMbl, nuauHapa. Dopmynsl oObema
nupaMuibl 1 Konyca. @opmyna odbema mapa.

Hroro

102+102=204 (1)
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Kanennapno-remaTndeckoe niianuposanue s 10

MarteMaTuka: AJiredpa M Ha4aJ1a MATEMATHYECKOI0 AHAJIM3A.

No Tema ypoka Bun
ypOKa KOHT
pons
1. IToBTOpeHne TeM Kypca aaredopsl 7-9 kiaaccos (3)
oBTOpeHHe o TeMe «HepaBeHcTBa, CHCTEMBI HEPABEHCTBY.
1 II H ,
CI1,
5 ToBropenne 1o Teme«PeleHre TeKcTOBbIX 3axad mo Teme «CoBmectHas paGora. | BII
Cwmecu. CrtaBbiy. YO,
3 Bxonnas npoBepounas padora o teme «lloBropenue kypca anredpsr 7-9 Kiraccosy. I(éllz
2. MeiicTBuTebHBIE uyncaa (10)
4 Ienpie u parmoHaIbHBIC YKCA. CII,
5 JlelicTBUTEILHBIE YHUCIIA. BII,
6 BecKoHEeYHO yObIBAIONIAs TEOMETPUUECKAs! IPOTPECCHSL. PK,
7 BecKoHeYHO yOBIBAIOMIAs TEOMETPUYECKAS IPOTPECCHL. YO,
8 Apudmernyeckuii KOpeHb HATYPATbHON CTEIICHH. Cp
9 CreneHs ¢ pallMOHATBHBIM B JCHCTBUTEIBHBIM TIOKa3aTeNEM.
10 CreneHb ¢ palMOHAIBHBIM U ACHCTBUTEIBHBIM IIOKA3aTENEM.
11 Pemenue 3anau.
12 Ypok 00001IeHYS ¥ CUCTEMAaTU3aIlUU 3HAHMI 110 TeMe «J]eHCTBUTEILHBIC YK CIIay.
Koumponvnas paboma Nel no meme «/leticmeumenvHole YUCIAY.
13
KP
3.Crenennas ¢pynkuus (12)
14 CreneHHast QyHKIIHS, €€ CBOWCTBA U TpaduK. CIl,
- BII,
15 Crenennast pyHKIIHUs, €€ CBOWCTBA U TpaduK. PK
9
16 B3aumuo o6patHbie QpyHKINH. Yo,
CP
17 PaBHOCMIIBHBIC YpaBHEHHS.
18 PaBHOCWIIBHBIC YpaBHEHHS U HEPABEHCTBA.
19 WppaunonaibHble ypaBHEHUSL.
20 UppannonanbHble ypaBHEHUS.
21 UppaunonaibHble ypaBHEHUSL.
22 HppauroHansHble HEPaBEHCTBA.
23 WppaunonaibHble HEpaBeHCTBA.
VYpoxk 006001IeHns 1 cUcTeMaTr3aliy 3HaHui 1o TeMe «CTteneHHas QyHKIU.
24
KP
KonrtponbHas padora Ne2 no teme «CreneHHast QyHKIU.
25
4. Iloxa3atenbHas GpyHknus (9)
26 [loxazatenbHas QyHKLMS, €€ CBOHCTBA U rpaduK. CIl,
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27 [MoxazaTenbHas QyHKLUS, €€ CBOHCTBA U rpaduK. BII,
28 IToka3aTenbHbIE ypaBHEHUS. 51(%
29 [lokazaTenbHbIE YpaBHEHHS. CP’
30 ITokazaTenbHble ypaBHEHUSI U HEPABEHCTBA.
31 [TokazaTenbHbIE HEpABEHCTBA.
32 CucteMbl TOKa3aTeNbHBIX YPaBHEHUH U HEPABEHCTB.
33 Ypok 0600meHust 1 cucTeMaTu3anui 3Haani 1o Teme «llokazarensHas QyHKIND .
34 Koumponvnas paboma Ne3 no meme «lloxazamenvuas hynxyusy. KP
5. Jlorapupmudeckas ¢pynxuus (18)
35 Omnpenenenue norapudma.
ClI
36 Onpenenenue morapudma. BH’
9
37 CgoiicTBa morapudmos. PK,
38 CaoiicTsa j0orapudmMos. YO,
39 CaoiicTBa orapupmos. Cp
40 JlecaTuuHble U HATypaJIbHBIE JIOTapU(MBbI.
41 JecaTuuHbIe 1 HATYpAIbHBIC JIOTAPUPMBI.
42 VYpok 0000meHNs 1 cucTeMaTH3aluu 3HaHUi mo Teme «OmnpeaeneHue gorapudma.
CaoticTBa oTapru(MoB.
43 KonTposnbHas pabora Ne4 o teme «Onpenenenue norapugma. CroiicTsa Jiorapudmosy. KP
44 Jlorapudmudeckasi pyHKIHS, €€ CBOWCTBA U rpaduK.
45 Jlorapudmuueckas yHKIMs, €€ CBOMCTBA U TpaduK.
46 JlorapupmMudeckre ypaBHEHHS .
47 Jlorapudmuyeckne ypaBHEHHS.
48 Jlorapudmuyeckne HepaBeHCTBA.
49 Jlorapudmuyeckne HepaBeHCTBA.
50 Jlorapudmuyeckne HepaBeHCTBA.
51 Ypok 0000meHuss u cuctemMaTH3aluuM 3HaHUM 1o Teme  «Jlorapudmmueckas
byHKIUSY.
59 KonTtposnbhas padora Ne5 no teme «Jlorapudmudeckas QyHKIus». KP
6. Tpuronomerpuieckue popmyasi (20)
cl
53 Pagnannast Mepa yria u ayru. ’
BII,
54 IToBOPOT TOUKM BOKpPYT Hayana KOOPAMHAT. PK,
Yo,
55 Ompenenenre CHHyca, KOCHHyca U TAHTEHCA yTIa. Cp
56 Ompenenenne CHHyca, KOCHHyca U TAaHTEHCA yTJIa.
57 3HaKH TPUTOHOMETPHUYCCKHUX (DYHKIIHH.
cg 3aBHCUMOCTH MEX/Ty CHHYCOM, KOCHHYCOM U TaHT€HCOM OJIHOTO U TOTO K€ YIJIa.
- 3aBHCUMOCTb MEXY CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJIHOTO U TOTO K€ YyIJIa.
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60 TpuroHomeTpu4eckre TOKAECTBA.

61 CuHyc, KOCHHYC ¥ TaHreHe yriiop & u — &,

62 DopMyIIBI CIIOKEHUS.

63 DopMyITBI CIIOKEHHS.

64 DopMyIIBI CIIOKEHUS.

65 CuHyC, KOCUHYC M TAaHTE€HC JIBOWHOTO yTJa.

66 CuHyc, KOCHHYC U TaHT€HC MOJIOBUHHOTO yTJIa.

67 DopMyIIbl IPUBEACHHUS.

68 Cymma 1 pa3HOCTh cMHYcOB. CyMMa U pa3HOCTh KOCHHYCOB.

Cymma 1 pa3sHOCTh cuHycOB. CyMMa U pa3HOCTh KOCHHYCOB.

69

70 Pemenue 3anau.

71 VYpok 0000meHnss ¥ CUCTEMAaTH3alluk 3HaHWi 1o Teme  «TpUTrOHOMETpUYEcKHe
(hopMyITBIY. KP
KonTponbHas pabora Ne6 o reme «Tpuronomerpudeckue HOpMyITbD.

72
7. TpuroHoMeTpuiecKre ypaBHeHHs M1 HEPABEHCTBA
(18)

73 Vpasrenne COSX =@,

CII,

74 Vpapuenne COSX=2a, BII,

_ PK,

75 Vpasuenue SN X=2a, VO,

- CP

76 Vpasuenue SN X=2a,

77 YpaBHeHus tgx=a .

78 YpaBHeHus tgx=a .

79 Pemenne npocTednx TPUrOHOMETPUUECKUX YPAaBHEHHH.

80 Pemenne npocTednx TPUrOHOMETPUUECKUX YPAaBHEHHH.

81 Pemenne npocTedInx TPUrOHOMETPUUECKUX YPAaBHEHHH.

" KP
Konrtponbnas pabora Ne7 mo Teme «PemeHne NpOCTEHIINX TPUTOHOMETPUUECKHX

82 YPaBHEHUII».

83 Pewienne TpUroHOMETPUYECKUX YPABHEHU.

84 Pewienne TpUroHOMETPUYECKUX YPABHEHUM.

85 Pewienre TpUroHOMETPUYECKUX YPABHEHUM.

86 Pemienne TpUroHOMETPUYECKUX YPABHEHU.

87 [Ipumepsl pemieHus MPOCTENIINX TPUTOHOMETPUIECKIX HEPABEHCTB.

88 [Ipumeps! pemieHIs MPOCTENIINX TPUTOHOMETPUIECKIX HEPABEHCTB.
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YPOK 0606IJ_ICHI/I}I n CHUCTCMaTHU3allNn 3HAaHUH II0 TeMe ((TpI/IFOHOMeTpI/ILIeCKI/Ie

89
YpaBHEHHUs M HEPABEHCTBA.
KonTponbHas pabora Ne§ mmo teme « TpuroHoMeTpuvecKkne ypaBHEHHS 1 HEPaBEHCTBAY. KP
90
8. Tpuronomerpuuyeckue pynkuum (8)
OO0itacTh onpeneIeHUsT 1 MHOYKECTBO 3HAUCHHI
91 TPUTOHOMETPUYECKUX (PYHKIUH. CIl,
" " v BII,
YETHOCTH, HEUETHOCTh, IEPUOIUIHOCTE TPUTOHOMETPUIECKUX (QYHKIHUH. PK
92 ’
YO,
= CP
93 DOyHKIUA Y =C0SX, o¢ cpoiictra u rpaduk.
94 OyHKkIus Y =SIN X, ee cpoitctsa n rpaduk.
95 Oynkumn Y tgx, Y =Cl9X .y cpoiicraa u rpaduKmu.
96 OO6paTHble TPUTOHOMETPUYECKHE (PYHKIHH.
97 OO6paTHbIe TPUTOHOMETPUYECKHE (PYHKIHH.
KonTponbHas pabora Ne9 o teme «Tpuronomerpudeckne (yHKITHI».
98 KP
9. HroroBoe moBTopenue (4)
IToBTOpenue no teme «ZleMCTBUA CO CTENIEHAMU U KOPHIMUIY. CIl,
99 BII
PK,
100 [ToBropenne mo Temam «Jlorapudmudeckue, nokasareiabHble, TPUTOHOMETpUYECKHE | VO,
YpaBHEHHUSD. CP
101 Hrorosast KOHTpOBHAS padoTa. KP
102 [ToBTOpEeHHE N0 pe3yabTaTaM UTOTOBOM KOHTPOJIBHOM PaOOTHI.
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IHoypouHno-TemaTuyeckoe mjianuposanme 10 kiacc
Maremaruka: I'eomerpus.

Ne Tema Bun
ypoka KOHT
poJist
a. Iostopenue (3)
1 [ToBTopenne mno Tteme «CooTHOLIEHU Mexay cropoHamu u  yriuamu | CII,
TpEeYroJabHUKa». BII,
2 [ToBTOpeHue no reme «JJiMHA OKPYKHOCTH U TIONIA/Ib KPyray. YO
3 IToBropenue no reMe «BekTopbl. MeTon KoopauHaT.
2. BBenenue. AkcnoMbl ctepeomerpun (5)
4 [Ipenmer crepeomeTpru. AKCHOMBI CTEPEOMETPHUH. CII,
9) HekoTtopbie cneacTBust U3 aKCHOM. BII,
6 Pemenue 3a1a4 Ha IPUMEHEHUE AKCHOM CTEPEOMETPHUH U UX CIIEACTBHM. YO,
CP
7 Pemenue 3a1a4 Ha IPUMEHEHHE AKCUOM CTEPEOMETPUU U UX CIEACTBHI.
8 Pemrenue 3a1a4 Ha TpUMEHEHUE AKCUOM CTEPEOMETPUHU U UX CIICICTBUM.
3. Mapa/u1eIbHOCTH NPAMBIX H IJIOCKOCTEH (27)
9 [TapamienbHOCTb NPSIMBIX B IpOCTpaHcTBe. lapanienbHOCTh TpeX NpsSMBbIX.
10 [TapanienbHOCTh IPSIMO U MIIOCKOCTH.
11 [TapanienbHOCTh TPSIMOI M IJIOCKOCTH. CII,
12 Pemrenue 3a1au Ha napaJIeIbHOCTh NPSIMOU U MIJIOCKOCTH.
13 Pemenue 3a1a4 Ha napajyIeIbHOCTh NPSMOM U IJIIOCKOCTH. BII,
14 B3anMHoe pacnionoxxenue npsaMbIx B IpocTpaHcTBe. CKpeMBaroLuecs npsmble. PK
)
15 B3aumHoe pacrosnoxkeHue NpsMbIX B IpocTpaHcTBE. CKpEeIMBaIOIKECs IPSIMBIE. VO,
16 VYTl ¢ COHANPaBIEHHBIMU CTOPOHAMHU. YTOJ MEXY MPSIMBIMHU.
CP
17 Yroa Mexay npsIMbIMHU.
18 Pemenue 3aad o Teme Ha MapaJyIEIbHOCTh NPAMOW U MJIOCKOCTH, YTOJI MEXIY
MPSIMBIMHU.
19 Pemenue 3ama4 o TeMe Ha NapajuIeIbHOCTD IPSIMOM M IUIOCKOCTH, YIOJl MEXAY
MIPSIMBIMH.
20 Pemenne 3a1a4 1o temMe Ha NapajuIeIbBHOCTD IPSIMOM U IUIOCKOCTH, YIOJl MEXIY
MPSIMBIMHU.
21 Kontponbnast padora Nel mo teme «IlapamnenbHOCTh NpSIMONM U IIOCKOCTH.
Yroa Mexay npsIMbIMU».
99 [TapannensHbie miaockoctu. Ilpu3Hak mapanaenbHOCTH IBYX IJIOCKOCTEH.
23 [TapannenpHble muockocTu. IIpu3Hak napamieaTbHOCTH ABYX MJIOCKOCTEH. KP
24 CgolicTBa mapajuiesIbHbIX ITOCKOCTEM.
25 Terparap.
26 Tetpasap.
27 [Tapannenenunen.
28 [Tapannenenunen.
29 3amaun Ha MOCTPOSHHE CEUCHHM.
30 3azau Ha IOCTPOECHUE CEUYEHUM.
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Pemenue 3amau no teme «llapannensHble miockocTd. CBoWCTBA MapaieIbHbIX

31 .
IIJIOCKOCTEMN».

32 Pemenue 3agau no reme «Terpasnp. [lapamnenenunen

33 Pemenue 3anau no reme«3aaun Ha MOCTPOCHUE CEUECHUN».

= KP

34 Kontponbnaas pabora Ne2 mo teme «llapammensHocTh mimockocTeit. Terpasrap.
[Tapannenenumnen». 3y

35 3auyet Nel no teme «llapamienbHOCTh NPSAMBIX U TIJIOCKOCTEM».
4. TleprnieHANKYJISIPHOCTH MPSIMBIX H IUIOCKOCTEH (29)

36 [leprieHAMKYIIApHBIE NPSIMBIE B IPOCTPAHCTBE.

37 [TapamienpHble TpsMbIE, IEPIEHAUKYIISIPHBIE K INIOCKOCTH. CIl,

38 [TapannenpHble NpsiMbIE, NEPIEHIUKYISIPHBIE K IIOCKOCTH. BII,

39 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOU U INIOCKOCTH.

40 [Ipu3Hak nepneHANKYJIIPHOCTH TPSIMOM U IJIOCKOCTH. PK,

41 [Ipu3HaK nepneHANKYJIIPHOCTH IPSIMOM U INIOCKOCTH. vO

42 Teopema 0 npsMON NEPHEHAUKYJISIPHON MIIOCKOCTH. ’

43 Teopema 0 npsMON NEPHEHAMKYJISIPHOHN IIOCKOCTH. CP

44 Pemenue 3aga4 Ha nepreHIUKYISIPHOCTh NPSMOM U IIIIOCKOCTH.

45 Pemenue 3aga4 Ha NeprEHANKYISAPHOCTD NPSIMOM U INIOCKOCTH .

46 Pemienue 3a1a4 Ha NepHIEeHIUKYJISIPHOCTh NPSIMON U IJIOCKOCTH.

47 Paccrosinue ot TOUkHM 10 MIIOCKOCTU. Teopema O Tpex NeprneHanuKyIapax.

48 Paccrostnue ot Touku 10 niockocTu. TeopeMa o Tpex MeprneHIuKyIIpax.

49 PaccrosiHME OT TOYKHM 10 MIIOCKOCTU. Teopema 0 Tpex MEepIeHIUKYIIIpax.

50 Yroa Mexay npsiMOi U TJIOCKOCTBIO.

51 Yroa Mexay npsiMO U TUNIOCKOCTBIO.

52 Pemenue 3a1au Ha NpUMEHEHUE TEOPEMBI O TpeX MEPHEHAMKYJIIpax, Ha yroi
MEXy IPSAMOH U INIOCKOCTBIO.

53 Pemenne 3agau Ha IPUMEHEHUE TEOPEMBI O TPEX MEPHNEHAMKYIAPAX, Ha yroi
MEXIY NPSMOUN U IIIIOCKOCTBIO.

54 Pemenne 3agau Ha IPUMEHEHUE TEOPEMBI O TPEX MEPHEHAMKYIAPAX, Ha yroil
MEXIY NPSMOHN U IIJIOCKOCTBIO.

55 JByrpansbiil yroi. [Ipu3Hak nepneHauKyIsIpHOCTH JBYX IUIOCKOCTEMH.

56 JIByrpanHbii yroi. [Ipu3Hak nepneHIuKyIspHOCTH IBYX IIOCKOCTEM.

57 [IpsiMmoyronbHbIi NapauIeIenUIeN.

58 [IpssMOyTONBHBIN MapauIeIenuIIe .

59 Pemenne 3amad no reme «IIpsAMOYToOnbHBIN MapauIeICIUIIeT».

60 Pemienne 3amau no Tteme «/IByrpaHHslii yroia. llepneHauMKynspHOCTB
IJIOCKOCTEN».

61 Pemenne 3amau no Tteme «/IByrpanHblid yron. IlepneHIuKyISpHOCTH
IJIOCKOCTEN Y.

62 Tpexrpansslil yroin. MHOTOrpaHHBIE YIJIBI. KP

63 Kontponbaast pabora Ne3 mno teme «llepneHIuKynspHOCTh NPSIMBIX U

IJIOCKOCTEN .
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64 3auet Ne2 no Teme «llepneHauKyIspHOCTD NPSIMBIX U IIJIOCKOCTEN. 34
5. Muororpauuuku (20)

65 [TonsiTHE MHOTOTrpaHHUKA.

66 I'eomeTpuueckoe teno. Teopema Diinepa.

67 [MoHsTHE TIPU3MEI U €€ DIIEMEHTOB. CII,

68 [Ipu3ma. [limomanp NOBEpXHOCTH NPU3MBI.

69 [Tpusma. Ilomanbe NOBEPXHOCTH MPU3MBI. BIL,

70 Pemrenne 3a1ay Ha BBIYMCIIEHUE TIJI0MAAM TOBEPXHOCTH IIPU3MBI. PK
9

71 Pemenue 3a1a4 Ha BHIYMCICHUE IIOAAN IOBEPXHOCTH ITPU3MBI. vO

72 Pemenue 3a1a4 Ha BBIYMCICHUE IJIOMAAN IOBEPXHOCTH ITPU3MBI. ’

73 [Tupamua, e€ >eMeHTHI. CP

74 [Tupamupa. [TpaBuiibHas nupamuaa.

75 [Tupamupa. [lpaBuiibHas nupamuaa. [lnomans noBEpXHOCTH NUPAMHUIBIL.

76 Pemenne 3agau no reme «llupamuna. [lmoniaas noBepXHOCTH NUPAMUIBDY.

77 Pemenne 3agau no reme «llupamuaa. [lnomans noBEpXHOCTH MUPAMHIBIY.

78 VYceuenHas nupamuja. [lnomans 60KOBOM MOBEPXHOCTU YCEUEHHOM NMUPaMU/IbIL.

79 Ycedennas nupamuja. [lnomanas 60KOBOM MOBEPXHOCTH YCEUEHHOM MUPAMHU/IBI.

Cummerpust B mnpoctpaHcTBe. [loHSATHME NpPaBUIBLHOIO MHOIOTPaHHHKA.
80 DNeMEHThl CUMMETPUH IIPABUIIBHBIX MHOTOIPAHHUKOB.
81 Pemenne 3amau mo teme «llupamupa. Ycedennas nupamuna. llmomans
OOKOBOW TOBEPXHOCTH YCCUCHHOMN MUPAMHUIBIY.

82 Pemenne 3agau no reme «lIlupammuga»

83 KonTponbnas padora Ne4 no teme « MHOrOrpaHHUKH KP
84 3auer Ne3 «MHOrOrpaHHHKNY. 34
6. BekTops! B npocrpancrse (10)

85 ITonstue BexkTopa. PaBeHCTBO BEKTOPOB.
IT
86 ITonstue BexkTopa. PaBeHCTBO BEKTOPOB. I(;H’
b
87 CroxxeHue U BBIYUTAHUE BCKTOPOB. PK,
88 YMHOKEHHE BEKTOpa Ha YUCIIO. YO,
89 Crno>xeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA HA YUCJIO. CP
90 KOMHJ‘IaHapHBIG BEKTODBI. HpaBI/IJ'IO napamjieaenumnena.
91 Pa3noxxeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.
92 Pemenue 3amad mo reme «BEeKTOpHI B TPOCTPAHCTBEY.
93 Pemenue 3ana4 no teme «BEKTOPBI B IPOCTPAHCTBEY.
94 3au€t Ne4 o TemMe «BeKTOpBI B IPOCTPaHCTBEY. 34
7. IloBTopenune kypca 10 kiacca (8)
95 [loBTOpeHne 10 TeMe «AKCHOMBI CTEPEOMETPUM M HMX  CIEACTBHUA.
[TapamiensHOCTh IPSAMBIX U IUIOCKOCTEW». CII,
26 IToBTOopenue no teme «lleprneHauKyIIpHOCTD NPSAMBIX U INIOCKOCTEH ». BII,
PK,
97 IToBTrOopenue no reme «MHororpanHuku. [Ipusmar. YO,
98 [ToBTOpenue no teme «MuororpanHuku. [Tupamugar. CP
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IToBTOpenue mo reme «BeKTOpPHI B IPOCTPAHCTBE, UX IPUMEHEHUE K PELIECHUIO

99 3amau».

100 | UtoroBasi KOHTpOJIbHAs paboTa.

101 | IloBTOpeHHeE Mo pe3yabTaTaM KOHTPOJIbHON paboThlI.
102 | lloBTOpEnue 1o pe3yabraraM KOHTPOIbHON pabOTBHI.

KP
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TemaTnueckoe mianuposanue s 11 kiacca
MartemaTuka: Ajaredpa M Ha4aJla MATEMaTHYEeCKOI0 aHAJIN3a

Ne Tema Bun
YpOK KOHTPO
a st

1. IloBtopenue (3)
1 CreneHsp ¢ pallMOHAJIBHBIM U JIEHCTBUTEIbHBIM I1OKa3aTeNIEM
CI1,
2 Pemenue wuppairoHalbHbIX, IOKAa3aTEIBHBIX U JIorapupmMudeckux ypasuenui, | BII,
CHCTEM YPaBHEHUI U HEPAaBEHCTB YO,
IIpeoOpa3zoBanus TPUTOHOMETPUUYECKUX BBIpa)KEHUII. Pemenus | KKP
3 TPUTOHOMETPUYECKHX YypaBHEHUI. BxogHas KpaTKOBpEeMEHHash KOHTpPOJIbHAs
pabora
2. IpousBoaHas u eé reomerpuueckuii cmpica (18)
4 | Ilpoussoanas CTI,
5 [TpousBogHas BII,
6 | IlpousBonHas cTeneHHON QYHKIMU PK,
7 IIpou3BoHas cTeneHHol QyHKIUU YO,
8 [IpaBuna nuddepennupoBaHus Cp
9 [TpaBuna nquddepennmpoBaHus
10 | Ilpou3BojHBIE HEKOTOPBIX MEMEHTAPHBIX (DYHKIMH
11 | Ilpon3BogHBIC HEKOTOPBIX AIEMEHTAPHBIX (DYHKIIHIA
12 | Ilpou3BojHbIE HEKOTOPBIX IEMEHTAPHBIX (DYHKIMH
13 | Ilpou3BogHBIC HEKOTOPBIX AIMEMEHTAPHBIX (DYHKIIHIA KP
14 | Ilpou3BoHbIE HEKOTOPBIX MEMEHTAPHBIX (DYHKIIMH
15 ['eomeTpuyeckuii CMbICT TPOU3BOTHOM
16 ['eomeTpuyeckuii CMbICT TPOU3BOIHOM
17 | I'eomeTpHUyecKHil CMBICI TPOU3BOAHOM
18 | Pemenwue 3amau o Teme «IIpon3BogHas U €€ TeOMETPHUECKUI CMBICT
19 | Pemenue 3agau no teme «IIpousBoaHas u e€ reoMeTpuYeCKUil CMBICIT»
20 | Pemenue 3amau o teme «lIpon3BogHast ¥ €€ reOMETPUIECKAN CMBICI
21 KontponsHast pabora Ne 1 mo Teme «IIpom3BonHas u e€ reomMeTpuuecKuit
CMBICIT
Gl IlpuMeHenne MPoON3BOIHOI K HccenoBanuio pynkuuii (14)
22 | Bo3pacranue u yobiBanue QyHKIUN CII,
23 | Bospacranue u yOpiBanne QyHKIUM 1329
,
24 | OxcTpeMyMbl pyHKINUU VO,
25 | OkcTpemMmyMbl pyHKINUN Cp
26 | Ilpumenenue npou3BOAHON K NOCTPOEHUIO IpadUKOB (PyHKIMH
27 | IIpuMeHeHMEe TPOU3BOIHON K IOCTPOECHUIO IpaMKOB (PYHKIIHIA
28 | [IpumeHeHMe TPOU3BOIHON K OCTPOCHUIO IpadKOB (PyHKITHIA
29 | IlpumeneHue npou3BOAHON K NOCTPOEHUIO IpaUKOB (PyHKIMH
30 | Haubomnbiiee u HauMeHbIIIee 3HAYCHUS PYHKITHH
31 | HambGonbmee u HanmeHblIee 3HaYEHUS QYHKIIUH
32 | Bemmyknocts rpaduka GyHKIuM, TOUKH nepernoda
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Pemenne 3agau mo teme «llpumMeHeHHE NPOU3BOJHOM K MCCIEIOBAHUIO

33 .
byHKIUN
34 Pemenne 3agau no teme «llpumeHeHuMe NPOUZBOJHOW K HCCIENOBAHUIO
byHKIUH
35 Konrtponbaas pabGora Ne2 mno Tteme «lIpumeHeHne NpPOM3BOAHONW K
UCCIIENOBAHUIO (YHKIIHMI KP
4. Wnrerpan (13)
36 | IlepBooOpa3Has CII,
37 | IIpaBuia HaX0XKACHUS MEPBOOOPA3HBIX BII,
38 | [Inomans KpUBOJMHEHHON Tpaneuuu U UHTErpal PK,
39 | [Inomans KpUBOJWHEHHON Tpaleli U UHTETpall VO,
40 | BerunciieHne HHTETPaIoB CP
41 Brruncnenue miomanei ¢ noMoIbo HHTErpajioB
42 | Beruucienue mionaiell ¢ moMOIIbI0 HHTErPaIoB
43 | BeluncneHue miomaen ¢ mNoMOILIb HHTETPajIoB
44 [IpuMeHeHne MPON3BOJHON U MHTETPANIA K PELLIECHUIO
MIPAKTUYECKHX 3aj1a4
45 [IpuMeHeHne MPOU3BOHON U MHTETPANIA K PEILIECHUIO
MIPAKTUYECKHX 3aj1a4
46 | Pemenue 3amau o teme «MHTErpam»
47 | Pemienue 3anau o teme «MHTerpam» KP
48 | KontposbHas pabota Ne3 o reme «MHTErpam»
5. Komounaropuka (7)
49 | IIpaBuno npoussenenus
50 | [lepecranoBku CIL,
BII,
51 | IlepecranoBku PK,
YO,
52 Pasmemenus CP
53 | Pasmenienus
54 | CoueraHus U UX CBOMCTBA
55 | bunom HerotoHa
6. DJieMeHTBHI Teopun BeposiTHOCcTei (7)
56 | CobpiTusi. Kombunaropuka coOsiTuii. IIpOTHBOMONIOKHOE COOBITHE CII,
57 | BeposiTHOCTB COOBITHSA BII,
58 | CnoxeHue BepoOsSTHOCTEH 5715)’
59 | HesaBucumble coObITHS. Y MHOKEHHE BEPOSTHOCTEH CP’
60 | HesaBucumbie coObITHS. YMHOKEHHE BEPOSATHOCTEH KP
61 | Cratudeckasi BEpOSITHOCTh
62 | KontponwsHas padora Ne4 o teme «I71eMEHTHI TEOPUU BEPOSITHOCTEH»
7. Crarucruka (3)
63 | Ciy4aiiHble BEIMYMHBI CII,
064 LlenTpanbHble TEHACHIIMU BII,
65 | Mepsl pazdpoca Sé(l)),
8. HUrorosoe noBropenmue (37)
66 | [ToBropenue mo teme «IIpousBogHas»
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67 | [loBropenue mo teme «IIpon3BoaHast CTENEHHON QYHKIIUN»

gg | [ToBropeHue ro teme «IIpon3BojHAs CTCIICHHON (yHKLMH»

69 | [ToBropenue no reme «llpasuia guddepeHuupoBans»

70 | [foBropenue o teme «lIpasuina guddepeHuupoBans»

71 | HoBropeHue no teme «IIpon3BOAHBIC HEKOTOPBIX SJICMEHTAPHBIX (QYHKIIUN»

79 | TloBropenne 1o teme «IIpon3BoHbIC HEKOTOPBIX MEMEHTAPHBIX YHKIIHIT»

73 | IloBropenue no teMe «l'eoMeTpU4EeCKU CMBICII IIPOU3BOIHON»

74 | IloBropeHue no teMe «I'eoMeTpuyecKuil CMbICT POU3BOAHON»

75 IToBropenue «Pemenue 3amad 1o treme «lIpousBogHas U €€ reoMeTpUYECKUN
CMBICII»»

76 IToBropenue «Pemenne 3amad no teme «lIponsBogHas M €€ reoMeTpUYECKUI
CMBICII»»
[ToBTropenue no teme «Bo3pacranue u yObIBaHHE KITHH»

77 YH

78 | [loBTOpeHue 1Mo Teme « IKCTPEMyMbI (PYHKIIUU»

79 | [ToBTOpeHue mo Teme «IKCTPEMyMBI (PYHKITUU»

80 [ToBropenue mo teme «lIpuMeHeHHE MPOM3BOAHON K MOCTPOCHHIO TpadUKOB
byHKIHI»
IToBTropenue no treme «HaunbomnbIiee 1 HaUMEHbIIEe 3HAYCHUS KIIUHU»

1

82 IToBropenne «Pemenue 3amad no teme «lIpuMeHeHHe NPOU3BOAHOU K
WCCIICTIOBAHUIO (DYHKITHI»N»

83 | IToBropenue no teme «IlepBoobpaznas»
[ToBTOpenue no teme «lIpaBuna Hax0X1€HUS IEPBOOOPAZHBIX»

84

g5 | [loBropenue no reme «llnomans KpUBOJIMHENHON TPANEIIMU ¥ UHTETPATI»

86 | IloBropenue mo reme «BeIYMCICHHE UHTETPATIOBY»
IToBTOpeHue no TeMe «BhIYKCIIEHHE IIOIAEH ¢ TOMOLIBIO UHTETPAIOB»

7

88 IToBropenune no teme «lIpuMeHeHHE NMPOU3BOMHOM M MHTETpana K PELICHUIO
MIPAKTHYECKUX 3a/1a49»

89 | IloBropenue no teme «IIpaBuio npousBeneHus»

90 | IloBropenue no reme «21€MEHTHI TEOPUU BEPOSATHOCTEN»

91 | UToroBas KOHTpOJIbHAs paboTa

92 IToBropenue no teme «BoccTaHOBIEHHE apUPMETHUYECKHX M anreOpanyecKux
HaBbIKOB. [IpocTeitmme anrebpanyeckne nmpeodpa3oBaHUs»
IToBTOpenue no reMe «PenieHue TEKCTOBBIX 3a7a4, 3aad Ha «IIPOLICHTB»

93 )

94 IToBropenune mo teme «PemeHue 3aga4 ¢ SKOHOMUYECKHM COJEpXKAHUEM H
3a/1a4 «HA CMECH M CILIABbI»

95 IToBrOpenue no teMe «PerieHne TEKCTOBBIX 3a1ad Ha COCTABJIICHUE YPaBHEHUU
(JIMHENHBIX, KBaAPATHBIX, IPOOHO-PAIIIOHATIBHBIX )»

96 | [ToBropenwue mo Teme «VppannoHaIbHbIE YPAaBHEHHS»

g7 | IloBropenue no teme «IlokasarensHble ypaBHEHUS U HEPABEHCTBA»

98 IToBropenue mno Teme «lIpeoOpa3oBanust Jorapu(MUUYECKUX BBIPAKECHHM.
Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA»

99 [ToBropenue no teme «IIpeobpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAKEHUN C

MTOMOUIBIO TPUTOHOMETPUYECKUX POpMyI»

CII,

BII,

PK,

YO,

CP

30




100 | IHoBropenue mo teme «TpuroHoMeTpruUecKue ypaBHEHHs U HEPABEHCTBA»

101 IloBTOopenne mno Teme <«3amaHus ¢ napaMmerpamu. OCHOBHBIE Wi,
WCIIOJIb3YEMBIE IIPU UX PELIECHUN»

102 [ToBTOpenue no teme «Urenne rpaduxos. MccnenoBanue GyHKIUN C TOMOIIBIO

npou3BoiHOM. [TocTpoenue ux rpaguxon»

KP
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TemaTnueckoe mianuposanue s 11 A kiaacca

Maremaruka: I'eomerpus.

Ne Tema Bunsr u
YPOK dbopMmBI
a KOHTPOJIS
1. IloBTOpeHune. BekTopnl B mpocTpancre (4)
1 ITonaTne BexTopa. PaBeHCTBO BEKTOPOB CIl,
2 CroxeHue ¥ BIYUTaHUE BEKTOPOB. YMHOKEHHE BEKTOpA HA YHCIIO BII,
3 | Pa3noxxeHune BeKTOpa MO TPeM HEKOMIUTAHAPHBIM BEKTOPaM Yo
4 Pemenne 3aga4 no reme «BeKTOpHI B IPOCTPAHCTBE cp
2. Mertoa KoopaHHAT B mpocTpancTse. [Ipu:kenus (23)

5 | [IpsamoyroapHas cucTtemMa KOOpIAWHAT B IPOCTPAHCTBE
6 | Koopaunatel BekTopa
7 CBs13b MEX/1y KOOPIMHATAMU BEKTOPOB U KOOPAMHATAMH TOYEK CII,
8 CBs3b MEX/1y KOOpAMHATAMU BEKTOPOB M KOOPAMHATAMH TOYEK

v BII,
9 | [Ipocreiimme 3a1a9u B KOOpAMHATAX
10 | Ilpocreiimue 3a1a4u B KOOPAMHATAX

= PK,
11 | Ilpocreiimue 33124 B KOOpAUHATAX
12 | Yron mexny Bektopamu. CKaJIsipHOE IPOU3BEICHHE BEKTOPOB

YO,
13 | Yron mexnay BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB
14 | Beluncnenue yrioB MeXIy IPSMBIMU U MJIOCKOCTSAMU CP
15 | Beruncnenue yriioB MeXIy IPSIMBIMU M ITIOCKOCTSMU
16 | Pemenue 3agad no TeMe METOA KOOPAMHAT
17 | Pemenue 3aga4 no TeMe METOA KOOPAMHAT
18 | YpaBHeHHE ITOCKOCTH
19 | LlenTpanbHast CHMMETPHS
20 | OceBas cummeTpusl. 3epKanbHas CHMMETPUS.
21 | TapamnenbHbiit iepenoc. [IpeodpazoBanue mo00us
22 | Pemenue 3a1a4 o teme «MeTo/] KOOPJUHAT B IIPOCTPAHCTBE
23 | Pemenue 3aau no teme «MeTo] KOOPJUHAT B IIPOCTPAHCTBE
[ToBTOpenue m cucremarm3amus ydeOHOro MaTepuana 1mo Teme «MeTon
24 KOOpAMHAT B TmpocTpaHcTBe». 3ader Nel «Metoxg KoopamHAT B 3y
MIPOCTPAHCTBE»

25 | Pemenue 3aau no teme «MeTo] KOOPJUHAT B IIPOCTPAHCTBE
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26 | Pemenue 3anau no teme «MeToy KOOPAHHAT B IPOCTPAHCTBE»
27 Kontponbnas padota Nel «MeTo KOOpIMHAT B TPOCTPAHCTBEY
KP
3. Humuuap. Konyc. Mlap (27)
28 | llonarue numnapa.
29 | Ilonsartue nunuuapa. [lnomans NOBEpXHOCTH UIUHAPA C1L,
30 | [Nousarue unnuHapa. [Inomans NOBEpXHOCTH HUIHHIPA
31 Pemenue 3anay no teme «llnomane mnoBepXHOCTH IMIMHIPA» BIL
32 | [lonsarue KoHyca PK,
33 | Ilnomaas MOBEPXHOCTH KOHYCa
34 | Inomans NOBEPXHOCTH KOHYCa YO,
35 | YcedeHHBI KOHYC
36 Pemenue 3agau mo teme «I[lmomanbs MOBEPXHOCTH KOHYca. Y CEUEHHBIN Cp
KOHYC»
37 | Cdepa u map
38 | YpaBuenue cdepsl
39 | B3aumHoe nosioxxeHue chepsl U MI0CKOCTH
40 | KacatenbHas TUIOCKOCTh K cdepe
41 | Ilnomans chepsl
42 | Pemenue 3agau o teme «Ilmomans cepbi»
43 | B3zaumHoOe pacrionoxeHue chepsl U MpsMoit
44 | Cdepa, BuricaHHas B HUIMHIPHUECKYIO TOBEPXHOCTh
45 | Cdepa, BricaHHas B KOHUYECKYIO TIOBEPXHOCTh
46 | Pemenme 3amau no teme «Cdepa, BIHMCaHHas B IUIMHIPHYECKYIO
noBepxHocTh. Cdepa, BnucaHHAs] B KOHUYECKYIO TOBEPXHOCTH»
47 | CeueHust IMITUHAPUIECKON MTOBEPXHOCTH
48 | CeyeHnst KOHUYECKOU MOBEPXHOCTH
49 | Pelrenne 3ana4 Ha MHOTOIPaHHUKH, LHIMH/P, KOHYC U IIap
[ToBTOpenue u cucremaru3anus ydeOHOro MaTepuana mo teme «Llwmnaap,
50
KOHycC, map». 3auét Ne2 «{ununap, KoHyc, map» 3q
51 | Pemenue 3a7a4 Ha MHOTOTPAHHUKH, IUIHH]IP, KOHYC U TIap
59 Pemenwne 3a1a4 Ha MHOTOTPAaHHUKH, IIWIHHJP, KOHYC U IIap
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Pemenue 3aga4 Ha MHOTOIpaHHUKY, HHJIMHAP, KOHYC U 11ap

KP

53
54 KonTponbnas padota Ne 2 o Teme «{mmmHap, KOHYC, map»
4. Oobembl Teu (28)
55 | Ilonsatue oObema
56 | O6wvem mapamnenenunena CII,
57 | O6wvem mapamnenenumnena
58 | O0BeM npsIMOM MPU3MBI BII,
59 | O6wem nuIuHIpa
60 | BeruncineHne 065eMOB Tell ¢ MOMOIIBIO OMPEIeIeHHOT0 HHTerpaa PK,
61 | OObeM HAKIOHHOW MPU3MBI
62 | O6bem nupaMuIbI YO,
63 | OO6bem nupamMuIsl
64 | O6bem KoHyca Cp
65 | O6bvem KoHYCa
66 | Pemenne 3amau mo teme «OO0wveM napajulenenunena, o0beM IPU3MBI,
MUPAMHJIbI, KOHYCa
67 | Pemenne 3amau mo teme «OOBeM mnapajenenunena, o0beM HPU3MBI,
MAPaMUJIbI, KOHYCa)
68 | KontponbHas pa6ora Ne 3 no teme «OOBEMBI TEM» KP
69 | O6bem mapa
70 | OObeM mapoBOro CErMeHTa, MapoBoOro Cios, IapoBOro CEKTOpa CII,
71 | O6bem mapoBOro CETMEHTA, IIAPOBOTO CII0s, IIAPOBOTO CEKTOPa
72 | O6beM MApoOBOro CETMEHTA, IAPOBOTO CIIOS, MAPOBOTr0 CEKTOPa BII,
73 | O0BeM MIapOBOTO CErMEHTA, IIIAPOBOTO CJI0S, IIAPOBOTO CEKTOPa
74 | O0BeM MIapoOBOTO CErMEHTA, IIIAPOBOTO CJIO0A, IIAPOBOTO CEKTOpa PK,
75 | O6beM mapoBOro CErMEHTa, IAPOBOTO CII0s, IIAPOBOTO CEKTOPa
76 | Imomans cdeps YO,
77 | Pemenue 3agad mo teme «OOBEMBI TEI»
78 | Pemenue 3amau mo teme «OOBEMEI TEI» CP
9 [ToBTOpeHue m cucremaruzanusi yaeOHOTO MaTepuana 1mo teme «OO0beMbl
7
tem». 3adeT Ne3 «OO0beMbI TEI»
34
g0 | Pemenne 3amau mo teme «OO0beM mapa. OObeM HIApOBOrO CETMEHTA,
IIApOBOTO CJI0sI, MAPOBOTo cekropa. [Tnomane chepri»
g1 | Pemenne 3agau no teme «OO0bem mapa. OObEM IIApOBOrO CErMEHTA,

IIAPOBOTO CJI0sI, IAPOBOT0 cekTopa. [lnomans chepoi»
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Kontponbnaast padora Ne 4 mo teme «OO0bem mapa. OObeM MmapoBOTo KP
82 | cermenrta, IapOBOrO CJI0s, MapoBoro cekropa. [lmomans chepo»
5. IloBtopenne (20)
83 | IloBTopeHue mo TeMe «AKCHOMBI CTEPEOMETPHUH U UX CIICACTBUS»
84 | [ToBTopenue no teme «llapaenbHOCTh HAa MNIOCKOCTH U B IPOCTPAHCTBEY CII,
g5 | IloBropenne mo teme «llpusHaku paBeHCTBa TPEYroNbHUKOB. IlomoGHBIE
TPEYTOJIbHUKI» BII
86 | [ToBTopenue no teme «llepneHANKYIIPHOCTD MPSMOM U MIOCKOCTH ’
M
87 | IloBropenue no Teme «Bbruncienue miomaan miockux Guryp»
PK,
gg | IloBropenne mno Teme «BplunciieHHE DJEMEHTOB HPSAMOYIOJILHOIO
TPEYTroJIbHUKAY
89 | [ToBTopenue mo Teme «Teopema o TPEX MEPHEHANKYIAPAX)
YO
b
g9 | IloBropenne mo Teme «JIByrpaHHbii yroa. IlepneHIuKyISpHOCTDH
TIJIOCKOCTEN»
91 | IloBTopenne mo teme «PaccrosHue OT TOYKM JO NPSAMOH, paccTOsHHE CP
MEXy TapajIeIbHBIMUA TPSIMBIMU
92 | [loBTOopenue nmo TeMe «MHororpaHHuku. [Ipu3may
93 | IloBTrOpenue nmo Teme «MHororpannuku. [Tupamuga»
94 | [ToBTrOpenue 1o Teme «BeKTOpBI Ha MIIOCKOCTH U B IPOCTPAHCTBE»
95 | IloBTOopenne mo Teme «BeKTOpHI B NPOCTPAHCTBE, MX IPHUMEHEHHUE K
pELICHUIO 3a1au»
96 | [ToBTopenue. Pemenue 3anau no reme «L{unuunap, koHyc, map»
b b
97 | IloBTopenue. Pemenue 3anau no reme «O0bEMBI TEI»
98 | IloBropenue. Pemenne 3anau no teme «O0bem mapa. O0beM MIapOBOrO
CETMEHTA, I1apOBOro CJI0sl, AapoBOro cekropa. Ilmomans chepb»
99 | KonrponbHas padora Ne 5 o treme «IloBTopenne»
100 | KommnnekcHoe mnoBTOpeHME N0 pe3yabTaTaM aHalu3a KOHTPOJBHON
paboThI
101 | KomruiekcHOe MOBTOPEHHUE 10 pe3yabTaTaM aHaJInu3a KOHTPOJIBbHOM paboThl KP
102 | KommiekcHOE MOBTOPEHHUE 10 pe3yJbTaTaM aHalln3a KOHTPOJIbHOM paboThl
[IpuHsATEIE COKpALIEHUS:
CII — camonpoBepka KKP - BXOJHAs KpaTKOBpPEMEHHas
BII — B3aumonpoBepka KOHTpOJIbHast paboTa

CP — camocTosTenbHas paboTa

PK — pabora no kaproukam

@O — ppoHTaNBHBII OIpOC

YO — ycTHBI1 onpoc

1P — npoBepouHas pabota

3 —3auer
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