JMenapramenT oOpa3oBanusi aamuHucTpanuu I'opoga Tomcka
MyHuuMnajabHOe aBTOHOMHOeE 00111e00pa3oBaTe/ibHOE yUpe:KIeHne
cpeaHsisi 001eo0pa3oBaTebHast KoJaa Ne 43

PaccmoTtpeHo Ha 3acenanuu CornacoBaHo Ha 3ace/laHUU YTBepxkeHa U BBEJICHA B

METOJINYECKOTO MeToudeckoro coeta MAOY neiicTBue

00beIMHEHUS yIuTeIeh COIINe 43 r. Tomcka ITpuka3z Ne 377
IIpoTtokon Ne 2 ot 29.08.2022r ot «30» aBrycra 2022r.

ITporokon Nel ot 29.08. 2022r 3am. npencenarens HMC Hupexrop MAOY COII Ne 43

Pyk. MO  1O.A.Kypatokosa O.A. Bnaaumuposa r. Tomcka H.A.BoxkoB

PABOYAS ITPOT'PAMMA 110 YYEBHOMY INPEIMETY
«MATEMATHUKA»
dPIroC 000 6 -9 KIIACChI

Bcero na nzydenue matemaruku 6 kiaccax Boiaensercs 340 gacos. U3 nux: B 6 kiacce 170 gacos (5
9acoB B He/Iel0, 34 yucOHbIC HEJICIH).
Ha u3yuenue marematuku B 7-9 knaccax — 544 yaca, u3 Hux Ha anredpy — 340 u (B 7 xmacce — 136 4, 4
Jaca B Hezlenmo, B 8 kitacce — 102 u, 3 waca B Henenro, B 9 kimacce — 102 4, 3 waca B Heenmo) u reomerpuio 204 4
B rox (B 7 kinacce — 68 4, 2 yaca B Hezelto, B 8 kiacce — 68 4, 2 yaca B Hefeno, B 9 kitacce — 68 4, 2 yaca B
HEZeI0.

Caeennsi 0 cocTaBuTe/Ie padoyeil mporpaMMbi:
Kypatokosa FO.A., yuntenb MaTeMaTUKU

MoanncaHo yndposom

MAOy COLLI NQ noanucbto: MAQY COLL Ne

43 r. TomcKa

43 1. TOMCKA  0ara:2022.09.07 13:33:36
+07'00"
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ITosicHuTe/IbHASA 3alIHCKA

Pabouaa npocpamma no npeomemy «Mamemamuka» cocmaeieHa ¢ y4emom CaeOyIOUUxX
HOPMAMUGHBLIX OOKYMEHM08:

- ®enepanbHbii 3aKk0H Poccuiickoit @enepannn «O06 obpazoBanuu B Poccuiickoit denepamum» ot 29
nexabpst 2012 roma Ne 273-@3, serynuBmum B cuity ¢ 01 centsiops 2013 r.

- MenepanbHbll TOCYJApCTBEHHBIN 00pa3oBaTeIbHBI CTaHIAPT OCHOBHOIO 00ILEro oOpa3oBaHMS,
YTBEp)KJIEHHBIN NpuKa3zoM MuHuctepcrBa obpa3oBanus u Hayku oT 17 nmexabps 2010 r. Ne 1897. (B pexn.
[TpukazoB MunoopHayku Poccuu ot 29.12.2014 N 1644, ot 31.12.2015 N 1577).

- [Iucemo [lemapramenTa ToCyZapCTBEHHOM MOJIUTUKU B cepe BOocIUTaHUS AeTeld U Mosoaexu «O
HaIpaBJIEHUH METOAMYECKUX pekomeHaanuii» Ne(09-1762 ot 18.08.2017T.

- OyHJaMEHTAIBHOE SAPO COJCPKAHUS OOIIET0 00Opa30BaHMS.

- Konnenus pa3Butusi MmatemMaTuieckoro oopaszoBanus B Poccuiickoit deneparun.

- Konnenuus 1yXoBHO - HPaBCTBEHHOTO Pa3BUTH M BOCIUTAHUS JIMYHOCTHU rpaxkaannHa Poccun.

- [IpumepHast ocHOBHasi oOpa3oBaTesibHasi MpOrpaMMa OCHOBHOro o0miero odpasoBaHus (omgodpeHa
pemenneM (enepanbHOro yu4eOHO-METOAMYECKOT0 00bEAMHEHUS 10 001eMy 00pa30BaHUIO, IPOTOKOI OT 8
ampens 2015 r. Ne 1/15).

- [TuceMo MunoOp. u Hayku P® ot 07 aBrycrta 2015 roma Ne 08-1228 «MeTtoaudeckrue peKoOMeHIaIuu
o BonpocaM BBeseHuss PI'OC OOOy.

- [Ipuka3 MunuctepcrBa npocsemienus: Poccuiickoit ®enepanuu ot 11.12.2020 Ne 712 «O BHeceHuH
U3MEHEHUH B HEKOTOpble (eaepanbHble IOCyIapCTBEHHbIE OOpa3oBaTeNbHbIE CTAHIAPThl OOIIEro
00pa3oBaHMsI 110 BOIPOCAM BOCIIUTAHHS 00YUYAIOIIHXCSI;

- [Ipukaz MunucrepctBa npocBemienus Poccuiickoit @enepamuu ot 22.03.2021 Ne 115 «O6
YTBEPKACHUM IOPSJIKAa OpPraHU3alMM U OCYILIECTBJIEHHUSI 0Opa30BaTEIbHON JIEATENbHOCTH 110 OCHOBHBIM
00111e00pa3oBaTeNIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HadajibHOI'o OOIIEro, OCHOBHOI'O
00IIero U CpeTHero o0IIero 0Opa3oBaHUs»;

- [Iucemo MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®denepanuu ot 18.08.2017 Ne 09-1672 «O
HaMpaBJICHUU PEKOMEHIAINI IO YTOUHEHUIO MOHATUS U CO/IEPIKaHUsI BHEYPOUHOI AEATENbHOCTH B paMKax
peayin3aly OCHOBHBIX 00I11€00pa30BaTeIbHBIX IPOrPAMM, B TOM YHUCIIE€ B YaCTH MPOEKTHON A€ATEILHOCTHY;

- [Ipuxaz MunucrepctBa Ilpocemenuss PO or 23.12.2020 Ne 766 «O BHeceHMM H3MEHEHUH B
benepanbHbBI NEpeYeHb YUYEOHHKOB, MOIMYIIEHHBIX K HCIOJIB30BAaHUIO NPHU pPEaTU3alUd HMEIOIIUX
TOCYJJapCTBEHHYIO aKKpEAUTAIMIO 00pa30BaTeNbHBIX MPOTrPaMM HAyalbHOTO OOIEro, OCHOBHOI'O OOLIEro,
cpenHero ooiiero o0pa3zoBaHuUs OPraHU3alUSIMU, OCYILECTBISIONIMMHI 00pa30BaTEIbHYIO JESATEIbHOCTDY;

- [Ipuxa3z MunuctepctBa [Ipocemenuss PO ot 20.05.2020 Ne254 «O6 yTBepxkaeHUH (eaepanbHOro
nepeyHsi y4yeOHMKOB, JOMYIIEHHBIX K HCIIOJIb30BAHUIO TMPHU pealu3alii HMEIOLIUX TOCYAapCTBEHHYIO
aKKpeIuTaluio 00pa3oBaTeIbHBIX MPOTrPaMM HadadbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeiHero oouiero
o0pa30BaHMs OpraHUu3alUsIMHU, OCYILECTBISIONIMMHI 00pa30BaTEIbHYIO JESTEIbHOCTbY;

- Canurapubie mnpaBmia CII  2.4.3648-20 «CaHUTapHO-3MIUAEMUOIOTHYECKHE TpeOOBaHUSI K
OpraHM3alysIM BOCIHUTAaHUS M OOy4YEHHS, OTAbIXa U O3[O0POBJICHUS JETEH U MOJIOACKN», YTBEPKICHHBIX
MOCTaHOBJIEHHEM [ JTaBHOTO TOCYAapCTBEHHOr0 caHuTapHoro Bpaua Poccuiickoit ®enepanuu ot 28.09.2020
Ne 28 (manee - CIT 2.4.3648-20);

- Canurapusie npasuiia 1 Hopmbl CanlluH 1.2.3685-21 «'urnenndeckne HOPMATUBBI U TPEOOBAHUS K
obOecrieueHnto Oe3omacHOCTH W (WiH) OE3BPETHOCTH Il dYeloBeKa (DaKTOPOB Cpeabl OOWUTaHUS,
YTBEPKICHHBIX MIOCTAaHOBJIEHHEM | JTaBHOTO roCcy1apCTBEHHOT'O caHuTapHoro Bpaua Poccuiickoit denepannn
ot 28.01.2021 Ne2 (nanee — I'urnennyeckue HOpMaTHUBbI);

- [locranoBiieHne [7aBHOTO roCyZapCTBEHHOrO caHUTapHOro Bpada Poccuiickon ®Penepauuu oOT
30.06.2020 Ne 16 «O06 yTBep>KICHHUHU CaHUTApHO- dmuaeMuoiorndeckux mpaswi CIT 3.1/2.43598-20
«CaHUTapHO- SMUJAEMHUOJIOTHYECKUE TPeOOBAaHUS K YCTPOMCTBY, COAEPIKAHUIO M OpraHu3aluu padoThI
o0pa30BaTeNbHbIX OpraHU3aluil U APYrux oObEKTOB COLUAIbLHOW HHDPACTPYKTYpPHI IS JETe U MOJIOJACKH
B YCJIOBUSIX pacrnpocTpaHeHust HOBoi KkopoHaBupycHoi uHpekunu (COVID-19)».

- [Iporpamma pazsutus MAOY COUI Ne 43 r.Tomcka

- OcHoBHas oOpa3oBaTenbHas MporpaMmma OCHOBHOro ooOmiero oOpazoBanuss MAOY COIIl Ne 43
r.Tomcka

- YcraB MAOY COL Ne 43 r.Tomcka

- CoopHHK pabounx mporpaMm. MaTemarturka. 6 Kiaccol: yueOHOe mocodue st 001e00pa3oBaTeIbHBIX
opranusanuii, cocraButens T. A. Bypmuctposa. — M.: IIpocsenienue, 2016. — 81 c.



- CoopHuK padounx nporpamm. Anredpa. 7 - 9 kimaccel: yuebOHOe TTocoOue 11t 001eo0pa3zoBaTeIbHBIX
opranu3anuii, cocrasurens T. A. Bypmucrposa. - M.: [Ipocsemenue, 2018. - 96 c.

- CoopHuK pabounx nporpamm. ['eomerpus. 7 - 9 kaccel: yueOHOe mocobue /1y1s 001eo0pa3oBaTeIbHBIX
opranu3zanuii, cocraBurensd T. A. Bypmucrposa. - M.: [Ipocsemenue, 2018. - 94 c.

- YMK, pa3paOoTaHHbII aBTOPCKUM KOJUIEKTUBOM 1o pykoBoacTBoM H.f. Bunenkuna, B.1. Koxoga,
A.C. Yecnoxkona, C.W. IBapudypaa anst peanu3aud OCHOBHOW 00pa30BaTeIbHONU MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHMsl MO MaTeMaTHKe B 6 Kilaccax B COOTBETCTBHHM DelepalbHbIM TOCYIapCTBEHHBIM
00pa3oBaTENbHBIM CTAHAAPTOM.

- YMK, pa3paboTaHHBIi aBTOPCKUM KOJIJIEKTMBOM 1oJ1 pykoBojcTBoM FO.H. MakapeiueBa u ap. 1uist
peaM3anuu OCHOBHOW 00pa3oBaTeIbHOW MPOTrpamMMbl OCHOBHOTO 00IIero oOpa3oBaHus mo anredpe B 7-9
KJ1accax B cooTBeTcTBUU DenepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM.

- YMK, pa3paboTaHHBI aBTOPCKUM KOJUIEKTUBOM 1oja pykoBojacTBoM HO.M. Konsruna u np. s
peaiM3alu OCHOBHOW 00pa3oBaTeIbHOW MpOrpaMMbl OCHOBHOTO 001Iero oopasoBanus mo aiaredpe B 7-9
KJ1accax B cooTBeTcTBUU DeiepaibHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM.

- VMK, pa3paGoTaHHBII aBTOPCKUM KOJUIESKTHBOM Toja pykoBojcTBoM JI.C. ATtanacsHa u Ap. s
peanu3ai OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHM IO TeOMEeTpuu B 7-9
KJlaccax B cooTBeTcTBUU DenepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM.

Pabouasa npocpamma obecneuusaem npPeeMcmMEEHHOCHIb C KypCcoM MAMEMAmMuKu HaA4aabHO20
00uwe2o oopazosanus.

Ilenamu peanusayuu padoueit npozpammol no yueoHomy npeomemy «Mamemamurka» nHa ypoene
OCHOBHO20 00uLe20 00paz06anus AGNAIOMCA:

- 00ecreynTh JOCTHKEeHHE OOY4YalolMMUCS PEe3yIbTaTOB M3YYEHHS MAaTEMAaTUKH B COOTBETCTBHH C
TpeboBanusamMu, yreepxkaeHHIME OT'OC O0O0;

- 00ecreynTh OCBOCHHE MEXKIPEIMETHBIX MOHATHH, YHUBEPCAIbHBIX Y4eOHBIX ACUCTBUN NI
YCIICLTHOTO U3Y4YEHHsSI MATEMAaTUKH Ha YPOBHU OCHOBHOTO 00111ero 00pa3oBaHus;

- CO3/1aTh YCIIOBHS JUIsl TOCTHIKECHHUS JINYHOCTHBIX PE3yIbTaTOB OCHOBHOTO O0IIEro 0Opa3oBaHus Yepes3
M3Y4EHHE MAaTEMaTUKU Ha YPOBHE OCHOBHOTI'O 00I1IEro 00pa3oBaHusl.

3aoauamu peanuzayuu npozpammul yuednozo npeomema «Mamemamuxa» AAAIOMCA:

- obecrieueHre B TPOLIECCE HW3YYEHUS MATEeMAaTUKH YCIOBUH [UIS JOCTIDKEHHS TUTAHUPYEMBIX
pesynbratoB ocBoeHust OOIT OO0 Bcemu 00y4arOMUMCS;

- CO3J]aHNe B MpOIlecCe HM3yYeHUS MATeMAaTUKH YCIOBUH s Pa3BUTHS JTUYHOCTH, CIIOCOOHOCTEH,
yJOBJIETBOPEHUS TO3HABATENIbHBIX HHTEPECOB, CAMOpPEAIHN3allUU 00yUarOIUXCsl, B TOM YHCIIE O/1apEHHBIX;

- OCO3HaHHWE 3HAUeHUs MaTeMAaTHMKH B TIOBCEJHEBHOM JKM3HM 4YeloBeKa U (HOpMHUPOBAHHE
MPEJCTaBICHUN O MaTeMaTHKe KaK YacTH OOIIeueIOBEYeCKON KYJIbTYpbl, YHHBEPCATLHOM SI3bIKE HAYKH,
MO3BOJISIFOIIEM OMKCHIBATh U U3y4YaTh PEaIbHbBIE MPOIIECCHI U SABICHUS;

- popMUpOBaHNE OCHOB IPAkKTAHCKON UACHTUYHOCTH U COIIMAIBHO - TPO(PECCHOHAIBHBIX OPUEHTAIUH
oOyJaronuxcs;

- BKJIFOYEHHE 00yJaroIMxcsl B MPOLECChl MpeoOpa3oBaHusl COLMAIBbHON cpe/bl, POPMUPOBAHUS Y HUX
JUAEPCKUX KAYECTB, OIbITa COLIMAJIBHOM EATEIbHOCTH, PEAIN3ALINN COLIMATIBHBIX IPOEKTOB U IIPOrpaMM;

- cO3J]aHNe B MpOLEccCe M3y4YeHHUs IpeaMeTa YCiaoBHM s (OpMUPOBAaHUSA Yy OOYy4aIOLIUXCS OIbITa
CaMOCTOSITENTbHON y4eOHOM NesITeTbHOCTH;

- coO3jaHMe B TMpollecce M3y4eHUs MaTeMaTHKu [Uisi (GOpMUPOBAHMS y OOYy4YarOUIMXCS HaBBIKOB
3JI0pPOBOTO M O€3011aCHOI0 JJIS YeJIOBEKa M OKPYKaIOLIeH ero cpesibl 00pas3a KU3HHU;

- 3HAKOMCTBO 00Yy4aroluXcsi ¢ METO/IaMU HAyYHOTO MO3HAHUS U METOJIaMU MCCIIE0BAHUS 0ObEKTOB U
SBJICHUN TIPUPOJIBI;

- OBJIAZICHHE OOYYAIOIIUMHCS TaKUMH OOILICHAyYHBIMH TOHATHSAMM, Kak HPUPOJHOE SIBICHHE,
SMIUPUYECKH YCTAaHOBJIEHHBIM (akT, mpobiieMa, THUIOTE3a, TEOPETUYECKUH BBIBOJ, pE3yNIbTaT
9KCIIEPUMEHTAILHOU NPOBEPKH;

- IOHUMaHHe O0yyarolUMCSl OTJIMYMI HayYHBIX JaHHBIX OT HEMPOBEPEHHOHN MH(OpMAaLUU, IEHHOCTH
HayKH JIJIs1 yIOBJIETBOPEHUS ObITOBBIX, IPOU3BOACTBEHHBIX MOTPEOHOCTEH.

I]envio n3yyeHus Kypca MaTeMaTHKH B 6 KJaccax SBJISIETCS CUCTEMaTHYECKOE Pa3BUTUE NMOHATHUS
qucia, BHIpA0OTKA yYMEHHUH BBINOJHATH YCTHO W NHUCBMEHHO apu(MeTHUecKue NEHCTBUS HAJ YHCIaMH,
NEPEeBOIUTh MPAKTUUECKUE 3a7jaudl Ha A3bIK MATEMAaTHKH, MOATOTOBKA YYAIIMXCS K HU3YyYEHHIO



CHCTEMaTHYECKHX KypcoB anredpsl U reomerpuu. Kypc cTponTcst Ha MHIYKTUBHOM OCHOBE C IPUBIICYEHUEM
3JIEMEHTOB JICTyKTHBHBIX PACCYKICHUI 1 00eCTIeYnBaeT YPOBHEBYIO MU hepeHIramio.

3adauu xypca MaTeMaTUKH B 6 Kilaccax:

1) pa3BUBaTh HABBIKH BBIYHUCIICHHI C HATYPAIbHBIMH YHCIIAMH;

2) OBJaJeBaTh HABBIKAMU PAOOTHI C OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU;

3) oBJajeBaTh HABBIKAMU PAOOTHI C TIOJIOKUTEIBHBIMU M OTPHULIATEIBHBIMU YHCIAMU;

4) ¢opmupoBaTh MpeICTaBICHUE 00 HCIIOIB30BAaHUU OYKB JUIS 3allMCH BBIPAKECHHH M CBOMCTB
apu(METHUECKUX JeHCTBUM;

5) ¢dopmHpoBaTh HABBIKH 10 COCTABICHHIO JINHEHHBIX YPaBHEHUII;

6) TpoaOIIKATh 3HAKOMCTBO C T€OMETPUYCCKUMU MTOHATHSIMU;

7) pa3BHBaTh HaBBIKU MOCTPOCHHUS FTEOMETPHUYCCKUX (PUTYP U U3MEPEHUS TEOMETPUYCCKIX BEITUYMH.

I]envro n3yyeHus Kypca aaredpbl B 7 - 9 kJjaccax sSBJISIETCS pa3BUTHE BBIYUCIUTEIBHBIX YMEHHH 10
YPOBHSI, IO3BOJIAIOLIETO YBEPEHHO HCIONIb30BaTh WX IPU PEUICHWH 3a7ady MaTeMaTHUKH M CMEXHbIX
IPEeMETOB, YCBOGHHE armnapaTa ypaBHEHHH W HEPABEHCTB KaK OCHOBHOTO CPEACTBA MAaTEMaTHUYECKOTO
MO/JICJIMPOBaHHUs 3a/1a4, OCYILECTBICHHE (PYHKIIMOHAIBHOM OArOTOBKU IIKOJIBHUKOB. Kypc xapakrepusyercs
MOBBIIIEHUEM TEOPETUIECKOTO YPOBHS O0YUEHHS, TOCTEIIEHHBIM YCHIIMEM POJIH TEOPETUIECKUX 0000IIEeHHIA
U JEOYKTUBHBIX 3aKIIOYEHUHM, a Takke obOecrneunBaeT ypoBHeByIO auddepenumanmro. IlpuknagHas
HaIpPaBJICHHOCTh PACKPBIBAET BOZMOKHOCTh U3y4YaTh U PEUIaTh MPAKTUYECKHUE 3aIauu.

3adauu xypca anred6psl B / — 9 Kiaccax:

1) ¢opmMupoBaTh NPaKTHYSCKHE HABBIKM BBIOJHECHUS YCTHBIX, TMCbMEHHBIX, HHCTPYMCHTAIBHBIX
BBIUMCIICHUH;

2) OBJaJCHUE CUMBOJIMYCCKUM SI3BIKOM areOphl;

3) BbIpabareiBaTh (HOPMAILHO-ONEPATHBHBIC ANreOpanyecKHe YMEHHs M MPUMEHITh UX K PEIICHUIO
MaTeMaTHYECKUX U HEMAaTeMaTUYEeCKHX 3a7ad;

4) Hay4YHUTbCS MCIOJIB30BaTh (YHKIHUOHAJIBHO-TPAdHUCCKUE MIPEACTABICHHS JJIsl ONUCAHKMS U aHAIK3a
peanbHBIX 3aBUCUMOCTEN;

5) MOIYYUTh MPEACTABICHHS O CTATHCTUYCCKHX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE U O Pa3IMYHBIX
croco0ax ux u3y4eHus, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIMX BEPOSATHOCTHBIIN XapaKkTep;

6) mnpomoyKaTh BEIPAdATHIBATH YMEHUSI BBIIONHSTh ICUCTBUS HAJl CTCTICHSIMH;

7) Hay4YUTHCS COCTABJISATH U MCIOJIH30BATh AITOPUTMBI U AJITOPUTMUYCCKHE TPESITHUCAHKS TIPU PEIICHUH
3ajiau;

8) HayuuTbCs BBINOJHATH JCHCTBUS HAJl MHOTOYJICHAMM;

9) HAyYUTHCS pelIaTh CUCTEMbI PA3IMYHBIX YPABHEHHH U IIPUMEHSTH UX MPU PEIICHUU TEKCTOBBIX 337134,

10) MO3HAKOMHTHCS C HAYATbHBIMH MOHSATHIMH, UACIMH U METOJaMU KOMOWHATOPUKH, TEOPUU
BEPOSITHOCTH U CTATUCTHKH.

I]envro n3yueHus Kypca reoMeTpuu B 7 - 9 Kiaccax sBISCTCS CUCTEMAaTHYECKOE U3YUEHHE CBOWCTB
reoOMeTpHUeCKuX (Uryp Ha IJIOCKOCTH, (POPMHUPOBAHUE MPOCTPAHCTBEHHBIX MPEJCTABICHUN, pa3BUTHE
JIOTHYECKOTO MBIIIICHUS W TOATOTOBKA amnmapara, He0OOXOAMMOTO ISl M3YYEHUS] CMEXHBIX JUCHUTUIMH U
Kypca CTEpEeOMETPUHU B CTapIIUX KjiaccaX. B ocHOBe MOCTpoeHMs NaHHOTO Kypca JISKUT uies o0ydeHus,
COOTBETCTBYIOIIAs] COBPEMEHHBIM TPEICTABICHHUSIM O IIETISX MIKOJIBHOTO 00pa3oBaHMs U yIeIstomiast 0coboe
BHUMaHHE JIMYHOCTH YUEHHUKA, €r0 HHTEpPecaM M CITIOCOOHOCTSIM.

3aoauu xypca reomeTpuu B 7 — 9 Kiaccax:

1) pa3BUTHE JOTHYECKOTO MBIIUICHUS U PEUH — YMEHHUS JIOTHYECKHA 00OCHOBBIBATH CYXKICHHS, TPOBOAUTH
HECJIO)KHBIE CHUCTEMAaTH3alluM, MPUBOAUTh NMPUMEPHI M KOHTPIPUMEPHI, MCIIOJIB30BaTh Pa3IMUHBIC S3BIKU
MaTeMaTHKH  (CIIOBECHBIH, CHMBOJIIMYECKHAH, TpadUdecKuid) s WLTIOCTPAIlUM, HWHTEPIPETAIUH,
apryMEeHTalluu 1 JOKa3aTelbCTBa;

2) pa3BUBaTh NPOCTPAHCTBEHHBIC MPEICTABICHUS U H300pa3UTEIIbHBIC YMEHUS,

3) OCBOUTH OCHOBHBIE (haKThl U METObI IUTAHUMETPHUH;

4) TpOIODKUTH 3HAKOMCTBO C MPOCTEHUIIIMMU MTPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBaMH;

5) OCBOUTH aNTOPHUTM PEUICHUS 3a]a4 Ha IOCTPOCHUE, BEIYUCIICHIE TEOMETPHUUECKIX BEITMYHUH;

6) GbopMupOBaTh MPEACTABICHHS O TEOMETPUHU KaK YaCTH OOIICYETOBEUECKON KYJIbTYpPhI, TOHUMAHUS
3HAYMMOCTH T'€OMETPHH ISl OOIIECTBEHHOTO MPOrpecca;

7) OCBOUTH F€OMETPUYECKUE 3HAHWSI M YMEHUsI HEOOXOJMMBbIC B TOBCEHEBHOM JKU3HH.

Taxum 06pa3zom, B X0/1€ OCBOEHUS COJEPKAHNS Kypca MaTEMAaTUKHU B 56 Kiaccax, ajareOpsl U reOMETpUn
B 7 - 9 Kiaccax, o0yJaromuecs nojayyaT BO3MOKHOCTB!



- pa3BUTh NPEJCTABICHUSA O YMCIE U POJIM BBIYMCICHUN B YEIOBEYECKOM MpakTHKE; cPOPMHUPOBATH
MPAKTUYECKUE HABBIKM BBIMOJHEHUSI YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCIICHUM, pPa3BUTH
BBIYUCIIUTEIIbHYIO KYJIBTYPY;

- Pa3BUTh IMPOCTPAHCTBCHHBLIC IIPEACTABIICHUA U I/I306pa3I/ITCJ'IBHBIe YMCHHsA, OCBOUTH OCHOBHBIC
IMOJIYYUTH NPEACTABICHUA O CTATUCTHYCCKNX 3aKOHOMEPHOCTAX B PpE€AJIBHOM MHUPE U O pa3JIMYHBIX criocobax
HUX U3Yy4YCHH, 00 0COOEHHOCTSIX BBIBOZOB U ITPOTrHO30B, HOCAIIUX BGpOSITHOCTHLIfI XapaKkTep,

= Pa3BUTH JIOTHUYCCKOC MBIIIJICHUC U PC€Yb — YMCHHUC JIOTUYCCKU 000CHOBBIBATH CYKACHUA, IPOBOJUTH
HECJIO)KHbIE CHCTEMATHU3alMU, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHBI, UCIOIb30BATh PA3JIUYHbBIC S3BIKU
MaTEMAaTUKH (CHOBCCHBIﬁ, CHMBOJIH‘-IGCKHﬁ, I pa(i)I/I‘-IGCKI/II;'I) JJIsL HJUIIOCTpAaluu, HHTCPpIIpCTALlUH,
apryMeHTalluy U J10Ka3aTebCTBa;

- chopmMupoBaTh MpENCTaBICHUS 00 M3Y4aeMbIX MOHATUSAX M METOJlaX KaK Ba)KHEUIINX CpeACcTBax
MAaTeMaTUYCCKOTO MOACINPOBAHUA PCAJIBbHBIX IMTPOLICCCOB U SIBJICHUM.

Kypc marematuku 6 kmaccoB siBisieTcss QyHIaAMEHTOM I MAaTEMAaTHYECKOTO OOPa30BaHUSI U Pa3BUTHS
IIKOJIbHUKOB, TOMUHUPYIOIIEH (PYHKIHEH NMPU €ro M3y4eHUH B 3TOM BO3pACTE SBJSICTCS MHTEIUICKTyalbHOE
pa3Butue ydaumxcs. Kypc noctpoeH Ha B3BELIEHHOM COOTHOIIEHHWH HOBBIX U PAaHEE YCBOCHHBIX 3HAHMI,
00s13aTEeNbHBIX U JIOMOJHUTENBHBIX TEM JAJIS U3YUYCHHUS], a TAKXKE YUYUTHIBACT BO3PACTHBICH WHIMBUAYaIbHBIE
0COOEHHOCTH YCBOCHUS 3HAHUN yYaIIUMHCS.

HpaKTI/ILIeCKaﬂ S3HAYMMOCTDH IIKOJBHOI'O0 KypCa MaTEMaTUKU 6 KJIaCCOB COCTOHUT B TOM, 4TO NPEAMCTOM
€€ M3ydeHHUs SBJISIFOTCS MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMUYECTBEHHBIE COOTHOIICHUS peaibHOromupa. B
COBPEMEHHOM O0I11€CTBE MaTeMaTH4eCKasi IOAr0TOBKA HE00X01MMa KayKJJOMY YEJIOBEKY, TaK KaK MaTeMaTHKa
MIPUCYTCTBYET BO BCceX chepax 4eloBEUeCKON AesITeIbHOCTH.

MaremaTuka SIBIsSETCS OJHUM M3 OIMOPHBIX HIKOJBbHBIX IMTPEAMCTOB. MaremaTtudeckue 3HaHUS U YMCHUA
H€O6XOIII/IMI>I OJIs1 U3YUCHUA anre6p1)1 n TCOMCTpHUH B 7-9 KJIacCax, a TaKKC I HU3Y4YCHHA CMCKHBIX
JUCLUIIINH.

OI[HOfI U3 OCHOBHBIX Heﬂefl HN3YUCHUSA MATCMATUKH SBJACTCA PA3BUTUC MBINUICHUA, HPCKIAC BCCTO
abctpakTHOro MbluieHus. C TOUYKH 3pEHUS BOCIIUTAHUS TBOPUECKON JIMYHOCTU OCOOEHHO Ba)KHO, YTOOBI B
CTPYKTYPY MBIIIICHUS YUAIIUXCSI, KpOME AJITOPUTMUIECKAX YMEHUI U HABBIKOB, KOTOPBIE CPOPMYIINPOBAHBI
B CTAHapPTHBIX MpaBuiIax, (hopMysax v alropuT™Max JeHCTBUN, BOIIN I3BPUCTHYECKHE TPUEMBI Kak 00LIero,
TaK ¥ KOHKPETHOTO Xapakrepa. JTU MpUEMBI, B YACTHOCTH, (JOPMHUPYIOTCS MPU MOUCKE PEIICHUS 3ajad
BBICIIMX YPOBHEH ClI0KHOCTU. B mporiecce n3ydyeHuss MaTeMaTuKu Takke (GOPMUPYIOTCS U TaKMe KauyecTBa
MBIIIJICHHUA, KaK CuJla U FI/I6KOCTI>, KOHCTPYKTUBHOCTb U KPUTUYHOCTD. I[J'ISI azaarnranun B COBPEMCHHOM
MH(GOPMALIMOHHOM 00IIecTBe BaKHBIM (aKTOPOM sBiISETCS (POPMUPOBAHHUE MATEMATUUYECKOTO CTHIIA
MBIIJIEHMS], BKJIIOYaroliee B ce0s MHAYKIMIO U IeAyKIIHI0, 0000IIeHNEe U KOHKPETU3AIlUIO, AHAJIU3 U CUHTE3,
KJIacCU(UKALMIO U CUCTEMATU3aLUI0, a0CTparupoBaHUE U aHAJIOTHIO.

OOyuenue MmareMaTHKe 1aET BO3MOXKHOCTb IIKOJIBHUKAM HayYUThCs MJITAHUPOBATh CBOIO 1€ATEIbHOCTb,
KPUTUYCCKU OLICHUBAThH eé, MNPUHUMATb CAMOCTOATCIIBHBIC pCHICHUS, OTCTaAUBAaTh CBOU B3IIAbI U y6€)KI[€HI/I$I.

B npouecce u3yueHnuss MaTeMAaTUKH IIKOJIBHUKYU y4aTcs U3JIaraTb CBOM MBICIH SICHO M MCUEPIIBIBAIOLIE,

ano6peTa}0T HaBBIKH YETKOTO U T'paMOTHOI'O BBIMMOJTHCHHUA MATEMATUYCCKUX 33HI/IC€I7[, IIpu 5TOM

MCIIOJIb30BAHNE MATEMAaTUYECKOrO sA3bIKAa MO3BOJIIET PA3BUBATh y YYAIIUXCS T'PAMOTHYIO YCTHYIO U
IMMCBMEHHYIO PEYb.

3HAKOMCTBO C UCTOpHEN Pa3BUTHUS MAaTEMATUKU KaK HaAyKH (POPMHUPYET y y4YaIIUXCs MPEeACTaBICHUE O
MaTeMaTHKe KaK 4YacTHU 00Ie4eIOBeYeCKON KYJIbTYpHI.

3HAUNTENBHOE BHUMAHUE B U3JI0KEHUU TEOPETUUECKOTO MaTepuaa Kypca yJaenseTcs ero MOTUBaluHy,
PACKpPBITUIO CYTH OCHOBHBIX NOHATUH, UJiel, MeTo10B. OOyueHne NoCcTpoeHo Ha 0a3e TEOpUHU pa3BUBAIOIIETO
00y4YeHHUs, YTO JJOCTUTaeTcs 0COOEHHOCTSIMH M3JIOKEHHUS TEOPETUYECKOro MaTepuana U YIpakKHEHUSIMH Ha
CpaBHEHUE, aHallu3, BbIIEJCHHE TIJIAaBHOTO, YCTAaHOBJIEHHE CBs3ed, Kiaccudukanuio, o0oOIeHHe u
cucremaruzanuio. Oco00 aKUEHTHPYIOTCS COJAEPKATENbHOE PACKPHITHE MAaTeMaTHYECKUX MOHSATHM,
TOJIKOBAHHUE CYNITHOCTU MATEMATUYCCKUX METOI0B 00J1acTH UX IPUMCEHCHUA, IEMOHCTpauA BO3MOJKHOCTEHN
IIPUMEHEHHS TEOPETUYECKUX 3HAHUU AJI PELIeHUs 3a7ad IPUKIAJHOIO XapakTepa, HApUMED, PELICHUs
TEKCTOBBIX 3aaa4, HACHCKHBIX W IPOLCHTHBIX paC'-IéTOB, YMCHHE TII0JIb30BAaTbCA KOJIMYEeCTBEHHOM
uHopManuel, NpeACTaBICHHON B pa3NUYHBIX (Qopmax, yMmMeHue uurtath rpaduku. Oco3HaHue oOIIEro,
CYIIIECTBEHHOTO SBJISIETCS OCHOBHOM 0a30il JJis penieHus ynpakHeHWi. BakHO NMPUBOIUTH JeTanbHBIC
MOSICHEHMSI K PEILIEHUIO TUIOBBIX YIPaXKHEHUH. DTUM pacKphIBaeTCs CyTh METOJA, [T0AX0/a, peasaraercs
QITOPUTM WJIN SBPUCTUYECKAS CXEMa PEIICHUS YIIPAXXHEHUN ONPENEIEHHOTO TUIIA.



B ocnose peanuszayuu pabdoueit npocpammol J1e€HCUM CUCHIEMHO - 0eAmeTbHOCHHBLIL N00X00,
KOTOPBIU MPEATIOJIaracT:

- BOCIIUTAaHUE W pa3BUTHE KayeCTB JMYHOCTH, OTBEYAIOIIUMX TpeOOBaHUSAM HHPOPMAIIIOHHOTO
oO1iecTBa, UHHOBAIIMOHHOW SKOHOMHUKH, 33Jja4aM MOCTPOCHUS POCCUHCKOTO TpakJaHCKOTo 00IlecTBa Ha
OCHOBE TMPUHIIMIIOB TOJIEPAHTHOCTH, JAHAJIOra KYyJIbTYp M YBaXEHUS €ro MHOTOHAI[MOHAJIBHOIO,
MOJIUKYJIBTYPHOTO U TIOJTUKOH(ECCHOHATHLHOTO COCTABA,

- opMHupOBaHUE COOTBETCTBYIOIICH IelsM O0OImIero 0o0pa3oBaHUSl COIHMAIBLHON CpEIbl Pa3BUTHS
oOydaromuxcsi B cucTeMe oOpa3oBaHHs, NEPEeXOJl K CTPAaTEerHWH COIUATBHOTO IMPOCKTUPOBAHUS U
KOHCTPYHPOBAHUS HA OCHOBE Pa3pabdOTKH COACPKAHMS M TEXHOJIOTUH 00pa30BaHUs, ONPEICISIONINX MyTH U
CHOCOOBI JTOCTHXKEHUSI >KEIaeMOro YpoBHs (pe3yibTara) JWYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUS
oOyuaromuxcs;

- OPUEHTAIMIO Ha JIOCTHIXKEHHUE LIETTM U OCHOBHOTO pe3ysibTaTa 00pa3oBaHUsI — pPa3BUTHUE HA OCHOBE
OCBOGHUSI YHUBEPCAIBHBIX YU€OHBIX J€HCTBUIA, TO3HAHUS U OCBOCHUS MHpA JIUYHOCTH 00YYaIOIIErocs, ero
aKTUBHOHM y4eOHO-TI03HABATEIbHON IEeSATeNbHOCTH, (HOPMUPOBAHHE €r0 TOTOBHOCTH K CaMOPa3BUTHIO U
HEIPEPHIBHOMY 00pa30BaHUIO;

- IPU3HAHUE PELIAIOIIe poNu colep:kaHus 00pa3oBaHUsl, CIOCOOOB OpraHU3aluy 00pa30BaTENIbHOM
NESTEIBHOCTH M Yy4eOHOTO COTPYIHUYECTBA B JIOCTHKEHUU LIe€JIeH JTUYHOCTHOTO M COLIMAIILHOTO Pa3BUTHUS
o0yJaromuxcs;

- y4€T WHAMBUAYATbHBIX BO3PACTHBIX, TICUXOJIOTHYECKUX U (U3HOJOTUYECKHX OCOOCHHOCTEH
00yJaromuxcsi, poju, 3HAUYCHUS BUIOB JEATCIILHOCTH U (DOPM OOIIECHUS IIPH MMOCTPOCHUH 00pa30BaTEIILHOTO
mpolecca 1 OnpeeieHnd 00pa3oBaTebHO-BOCIUTATENHBIX IeJIel U MyTel UX JOCTUKCHHUS,

- pa3HOOOpa3ne HHIAMBHIYATbHBIX 00pa30BATENbHBIX TPACKTOPUI WM WHAMBHIYATHHOTO DPa3BHTHUS
KQKJOro 0OydYaromerocs, B TOM 4YHCJIC OJAPEHHBIX JETCH, NETCH-UHBAIUIOB U JIETEH ¢ OrpaHHMYCHHBIMU
BO3MO>KHOCTSIMU 3/J0OPOBBSI.

B yenax opeanuszauyuu o00pazoeamenvHoli 0eAmenbHOCMU 6 COOMEENICMEUU ¢ MpedoGaHuaMU
@I'OC 000 6ydym ucnonv3oeamosca ciedyroujue cpeocmea u opmol:

* yaeOHOEe COTPYTHHYECTBO;

* COBMECTHas JIeATEIbHOCTb;

* Pa3HOBO3PAacTHOE COTPYAHUYECTBO;

* POEKTHAs JIeATEILHOCTh 00YJaroLMXcsl Kak (opMa COTPYIHUUYECTBA;

* TUCKYCCHS;

* TPEHUHTH;

* 001U TPUEM JTOKA3aTEIIbCTBA;

* peduiekcusi;

* rejaroruyeckoe oOIIeHue.

ITpu opranuzamuu o0Opa30BaTENbHON AEATENbHOCTH, HANIPABICHHON Ha pealn3alliio M JIOCTHUXKEHUE
IUIAHUPYEMBIX  PE3yJbTAaTOB, HCIHOJB3YIOTCA CIEAYIOIIME I€IarorH4ecKue TEXHOJOTUU: DIIEMEHTHI
3nopoBbecOeperatoninx, MKT-rexHomorum, TMUHOCTHO-OPUEHTUPOBAHHBIE, 00yYeHHE B COTPYJHHUYECTBE,
UTPOBBIE, METOJ] KPYTOBOM TPEHUPOBKH, METOJ YIIPAXKHEHUH, TEXHOJIOTHUS TPYNIOBON padOThI, MPOEKTHBIE
TEXHOJIOTUH.

Cucrema OLIEHKH NPEAYCMaTPUBAET YPOEHEBbLL NOOXO0 K COJIEPKAHUIO OLIEHKH M MHCTPYMEHTapHUIO
JUIL OLUEHKH JOCTM)KEHHUS IUIAaHUPYEMBIX pe3yJbTaToOB, a TaKXKe K MPEJCTAaBICHHUI0O W HHTEPIPETALHH
pe3ynbTaToB U3MepeHu ("BBIMTYCKHUK HAy4UTCs" U "BBIMTYCKHUK IMOJTYYUT BO3MOXKHOCTB"). CHCTEMa OLIEHKH
MPEIMETHBIX PE3Yy/IbTaTOB OCBOEHHUS YYEOHBIX MPOrpamMM C Y4ETOM YPOBHEBOTO IOAXO0Ja, NMPUHITOTO B
Crangapre, mnpeamnojiaraeT BblaejieHHe 0a30BOr0 YpPOBHSI JOCTH:KEHUH KaK TOYKH OTCYETa Ipu
MIOCTPOSHHUHU BCEH CUCTEMBI OILIEHKH U OPraHU3allMi WHAWBUIYAIBHOW paboThl ¢ 00YJarOIIUMHUCH.

Cucrema OLEHKH JOCTHMKEHMS IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM
IIpOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHusl MPEAIONAraeT KOMRIEKCHbLI ROOX00 K OUeHKe Pe3yibmamaos
o0Opa3oBaHMsl, MMO3BOJISIFOIINNA BECTU OLIEHKY JOCTH)KEHHS OOydalolMMUCS BCeX TPEX TPYII Pe3ysbTaToB
00pa3oBaHMs:  JIUYHOCHHBIX, MemanpeoMemnvix W  npeomemuvlx  (Kpumepuu  oyenusanus
NOO20MOGIEHHOCMU 00YUAIOWUXCS O MAMEMAMUKe 8 NPUTLOHCEHUU,).

[IpuHuMas BO BHUMaHUE TJIABHYIO II€Tb PA3BUTHUS OTEUECTBEHHOM CHCTEMBI IIKOJIBHOTO 00pa30BaHHUS
U HEOOXOJWMOCTh PEIIEHHUs BBHINICHA3BaHHBIX 3a7a4 OoOpa3oBaHMS ydammxcs 6 - 9 kimaccoB B obiacTu
MaTeMaTHKH, OCHOBHBIMHU MPHHLUUIAMH, HJEIMH U MOAXOAaMU MpU (POPMUPOBAHMM JAaHHOW HPOTPAMMBI



ObUTM  cleAyloIIMe: JEeMOKpaTH3alus U TyMaHM3alus [eJarornyeckoro Mpollecca; IeJaroruka
COTPYIHUYECTBA, 1EATEIbHOCTHBIN MMOIX0]; MHTCHCU(HUKAIHS U OIITUMHU3ALIHS; COONIIOICHHE TUTAaKTHYECKIX
MIPaBWJI; PACIIUPEHUE MEXIPEIMETHBIX CBSI3EH.

Mesicnpeomemmvle c653u — BAKHEHIIHI TPUHIIAII 00y4eHUs B COBpeMeHHOU 1mikoJie. OH o0ecrieunBaet
B3aMMOCBS3b €CTECTBEHHO - HAyYHOTO U OOIIECTBEHHO-T'YMAaHUTAPHOTO IIMKJIOB U UX CBA3b C TPYIOBBIM
o0y4eHHeM IIKOIBHUKOB. C MOMOUIBIO0 MEXKIPEAMETHBIX CBS3€H YUUTENb B COTPYIHUYECTBE C YUUTEISIMHU
JPYTUX MPEIMETOB OCYILIECTBISET LieJICHANPaBICHHOE pelIeHHe KOMIUIEKCa y4eOHO-BOCITUTATENbHBIX 3a/1au.
CoBpeMEHHBIN YyUUTENb JODKEH YMETh TBOPUECKH OCYLIECTBIIATH MEXIPEIMETHBIE CBA3M HA YPOKaxX U BO
BHEKJIAaCCHOW paboTe, g 3TOro €My HeoOXOIMMO BIAJETh TEOPETUYECKHMMH BOIPOCAMU M OCO3HAHHO
IIPUMEHSTh METOJUYECKHE PEKOMEHIAIIUH, HAXO/sl HOBbIE IIyTH HMCIIOJIb30BaHMSI MEXIPEIMETHBIX CBSA3EH B
00y4YeHHUH C YYETOM HOBBIX MPOrpamMM U TpeOoBaHUIl peOpMBI IIKOJIBL.

MesxnpeaMeTHbIE CBS3M aKTUBU3UPYIOT MMO3HABATEIbHYIO JIEATEIBHOCTh O0yUYaOIUXCsl, MO0YXKIal0T
MBICIUTENIbHYIO aKTUBHOCTh B IpOIlecce EpeHoca, CHHTe3a U 0000IIeHNs 3HaHUN U3 Pa3HBIX MIPEIMETOB.

Me:xnpeaMeTHbIE CBSI3U COCTOSAT B TOM, UYTO C UX IOMOUIbIO YUUTENIb COBEPILIEHCTBYET COACpKAHUE
yueOHOro Matepuana, MeTojbl U (popMbl opraHuzanuu oOydeHus. Peanuzanus MeXIpeIMETHBIX CBs3eH B
IIKOJIE OCYIIECTBJISETCS IyTEM COBMECTHOTO IJIAHUPOBAHUS YUYUTEISIMU — MPEAMETHUKAMHM KOMILJIEKCHBIX
¢dbopM y4eOHOI M BHEKJIACCHOM pPabOTHI, KOTOpbIE MPEANONAraloT 3HAHUS HUMH YYeOHHUKOB M MHPOTrpamMm
CME)KHBIX IIPEJIMETOB:

- IPAaKTHUYECKHE MEXKIIPEIMETHbIE YPOKH («MaTeMaTHMKa — PYCCKUH SI3BIK», «MaTeMmaThka -
nHPOPMATHKa», «MAaTeMaTHKa — UCTOPHUS», «MAaTEMAaTUKa — aHTJIMHCKUI SI3BIK» M IPYTUe, OCHOBAHHBIX Ha
B3aMMOCBSI3H C 00111e00pa30BaTeIbHBIMU MPEIMETAMH;

- TEOPETHYECKHUE KJIACCHO - BHEypouHble (OpMbl (YpOK MaTEeMaTHUKH — KBECT, WUrpa; TOPOACKUE
MaTeMaTHueckue Oou, TOpoAcKue Urpsl «MaremaTuk - 6aHkup», «COBEHOK» U JAPYTHX, OCHOBAHHBIX HE
TOJIBKO Ha IIKOJbHOW yueOHO! MporpaMMe 1o MaTeMaTHKe.

B ocHoBy mnaHupoBaHusi yueOHOTO MaTepuaia B JIOTHKE IMOATAMHOTO €ro OCBOCHUS OBLJIO MOJIOKEHO
COOIIO/ICHHNE AUIAKTHYECKUX MPABHUI OT U3BECTHOTO K HEM3BECTHOMY M OT IMIPOCTOTO K CIIOKHOMY.

B yuebHom mmane MAOY COII Ne43 mpenmer «Martematuka» B 6 Kiaccax SIBIseTCS
MHTETPUPOBAHHBIM, a B 7 - 9 kjaccax genutcs Ha «Anredpa» u «I'eomeTpus».

Bcero Ha uzyuenne marematuku 6 kiaccax Boigensiercss 170 gacos. M3 Hux: B 6 kimacce 170 wacos (5
9acoB B He/Iel0, 34 yucOHbIE HEJICIH).

Ha usy4yenue maremaTuku B 7-9 kiaccax — 544 vaca, u3 Hux Ha anreOpy — 340 u (B 7 xiacce — 136 u,
4 gaca B Henento, B 8 kitacce — 102 4, 3 waca B Hegemo, B 9 kimacce — 102 4, 3 yaca B HEJIENI0) U TEOMETPHUIO
204 9 B o (B 7 Kimacce — 68 4, 2 yaca B Heento, B 8 kitacce — 68 4, 2 gaca B Hezenmo, B 9 kiracce — 68 4,
2 gaca B HEJIEIIO.

Pabouan npozpamma paccuumana na 7148 u ¢ 6 no 9 knacc.

OTIUYUTENbHBIMU Y€pTaMU JaHHOW HPOrpaMMbl SIBJISETCS Pa3HOYPOBHEBBIM MOJXOJ B OOy4YE€HUU
MaTeMaTHKe, IPU KOTOPOM KaK[blii 00y4aroLuiicss MMeeT BO3MOKHOCTh OBJIQJETh YUEOHBIM MaTEpHUAJIOM B
3aBHCUMOCTH OT €r0 CIIOCOOHOCTEN M MHINBUYAIbHBIX 0COOCHHOCTEN. Pa3HOYpOBHEBBIN OX0 B 00yUeHUH
MO3BOJISIET CO3/1aBaTh CUTYALMIO YCIIEHIIHOCTH JUISl Ka)KJOTO YYEHHKA, MOBBIIIAET y4EeOHYI0O MOTHMBALUIO U
UHTEPEC K MIPEIMETY.

[Ipenmer «MaremaTrka» B 6 Kilaccax BKJIIOYACT apu(PMETHUSCKHN MaTephall, JIIEMEHTHI alreOphl u
TEOMETPUH, a TAKKE FITEMEHTHI BEPOSITHOCTHO-CTATUCTUUECKOH JINHUU.

[Mpenmer «Matematuka» B 7 - 9 Kiaccax BKJIIOYaeT B ce0sl HEKOTOPBIE BOIPOCHI apU(METHKH,
pa3BUBAIOIINE YHCIOBYIO JIMHHUIO 6 KJIACCOB, allre0panvecKkuii MaTepuall, dJIeMEHTapHbIe QYHKIINHU, YIEMEHTBI
BEPOATHOCTHO-CTATUCTUYECKON JTUHUH.

Paznen «Anrebpa» BKIIIOYaeT HEKOTOPBIE BOMPOCH! apU(PMETUKH, PA3BUBAIOIINE YUCIOBYIO JIUHHUIO 5 -
6 kmaccoB, COOCTBEHHO aNTeOpandecKuii MaTepral, dJIeMeHTapHbIe (PYHKITHH.

B pamkax ydeGHOro pasznmena «l'eoMeTpus» TPaJUIMOHHO H3y4arOTCs, E€BKJIHMJIOBA TI'€OMETpHS,
3JIEMEHTHI BEKTOPHOU aire0pbl, reOMEeTpHUUecKHe MpeoOpa3oBaHMmsl.

N3yuenne BEpOSTHOCTHO-CTATUCTUYECKOTO MaTepHralia OTHECEHO K 6, K 7 - 9 knaccam. JlanHast paboyast
porpaMMa MO TPEIMETY IO3BOJSET obecrnednTh (OpMHpOBaHHE KaK MPEAMETHBIX YMEHUH, Tak U
YHHUBEPCAJIBHBIX YUEOHBIX JCHCTBHIA MIKOJIBHUKOB, a TAKXKE CIIOCOOCTBYET JOCTHIKEHHIO OMPEAETIEHHBIX BO
OI'OC AMYHOCTHBIX PE3YJIBTATOB, KOTOPHIE B JAbHEHIIIEM MO3BOJAT YYAUIUMCS MPUMEHATH MOJTYyYECHHbBIC
3HAHUS U YMEHHUS JJIsl PEIICHUS Pa3IHYHbIX KU3HEHHBIX 3a/1a4.



1. Ilnanupyembie pe3yabTaThbl 0CBOEHHMS Y4eOHOTro npeaMera «MaTtemaTukay.

B cootBercTBuu ¢ peanuzyemort ®I'OC OOO nesTenbHOCTHON MapaaurMoil 0Opa3oBaHUs CHUCTEMaA
IJIAHUPYEMBIX PE3yJIbTATOB CTPOUTCS HAa OCHOBE YPOBHEBOI'O IMOAXOJA: BBIACICHUS OXUIAEMOTO YpPOBHS
aKTyaJlbHOTO Pa3BUTHUS OOJBIIMHCTBA OOy4arolmuxcs W Omkaillliedl MepcrneKTHUBBl UX pa3BUTUA. Takoi
MOAXO0/ O3BOJISIET OMPEACIIATh IMHAMUYECKYIO KapTUHY Pa3BUTHUS 00YUaIOIIUXCsl, TOOUIPSITH MPOABUKEHUS
oOy4aromuxcsi, BBICTPaUBaTh HMHIWBUIYaJbHbIE TPACKTOPUHU IBMKEHHS C YYETOM 30HBI OJIbKanIero
pa3BuTHs peO&HKa.

Pe3ynbratel ocBOCHUA cofepkaHus mpeaMera «MartemaTtrukay ONpeessioT T€ UTOTOBbIE Pe3yNbTaThl,
KOTOPBIC OJIKHBI ICMOHCTPHUPOBATH IIKOJILHUKH IO 3aBEPIICHUU 00yUeHHUS B OCHOBHOM IITKOJIE.

TpeboBanus k pe3yiabTaTaMm U3y4eHHUsS y4EeOHOrO IMpeaMeTa BBIMOIHIIOT ABOAKYI0 QyHKiui0. OHH, ¢
OJIHOM CTOPOHBI, MPEJHA3HAYEHBI JUIsI OLEHKH YCIEIIHOCTU OBJIAJICHUSI MPOrPAMMHBIM COJIEPKAaHUEM, a C
Ipyroil CTOPOHBI, yYCTaHABIMBAIOT MHUHHUMAJIbHOE COJAEpKaHHE OO0pa30BaHUS, KOTOpPOE B 00s3aTEIbHOM
MOPSZIKE JTOJHKHO OBITh OCBOCHO KaXKIBIM PEOSHKOM, OKAHYMBAIOIIIM OCHOBHYIO IITKOJTY.

CopepxaHue 1 METOJUYECKHI anmapar yudeOHUKOB CIIOCOOCTBYIOT (DOPMUPOBAHHIO Y OOYUaAIOIIUXCS
JTUYHOCTHBIX, METaIlPEIMETHBIX, MPEIMETHBIX PE3YJIbTaTOB OOyUYEHHUsS, COOTBETCTBYIOIIUX TPEOOBAHUSIM
benepanbHOro rocy1apcTBEHHOTO0 00pa30BaTEILHOTO CTaHIaPTa OCHOBHOT'O OOIIET0 00pa30BaHusl.

JIMYHOCTHBIE Pe3yJabTaThl 0TPAKAITCH B HHAUBUAYAJBHBIX CBOMCTBAX 00Yy4YaIOIINXCSl, KOTOPbIE
npuodpeTaioTcs B mpouecce 0cBoOeHUs yueOHOro npeamera «MaremaTukay:

1) BocmUTaHWE POCCHUCKON IPAXKAAHCKON MICHTHYHOCTU: MATPUOTH3MA, yBaXeHUsI K OTEUeCTBY, MPOIILIOE
U HaCTOsIIee MHOTOHAIMOHAIBHOTO Haponaa Poccuu; oco3HaHHMe CBOEH 3THHYECKOH NMPHHAUICKHOCTH, 3HAHHE
UCTOPHH, S3BIKA, KYJIBTYPHl CBOETO HAapoja, CBOETO Kpas, OCHOB KyJIbTYpHOTO Haciieaus HapomoB Poccuum u
YeJIOBCUSCTBA;  YCBOCHHE  T'YMaHHCTHYCCKHX,  JEMOKPATHYECKUX W TPAOUIMOHHBIX  LEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCHICKOTO O0IIECTBA; BOCIUTAHHE YyBCTBA OTBETCTBCHHOCTH U JI0iTra niepel PouHoii;

2) (GOopMHPOBaHHE OTBETCTBEHHOTO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarONIMXCS K
CaMOpa3BUTHUIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBALIMHM K OOYYCHHIO M MMO3HAHUIO, OCOZHAHHOMY BBIOOPY H
MOCTPOCHUIO JIaTIbHEHIICH HHIANBHYAIbHON TPACKTOPUH 00pa30BaHusI Ha 0a3e OPUCHTUPOBKH B MUPE MPOoQeccuii
U Npo(heCCUOHANIBHBIX MPEANOYTEHUH, C yUeTOM YCTOMYMBBIX MO3HABATEJIbHBIX MHTEPECOB, & TAK)KE HA OCHOBE
(dbopMHpOBaHUS YBAXXUTEJIBHOTO OTHOLIEHUS K TPYAY, Pa3BUTHUSA OIbITA y4acTUs B COLUAIBHO 3HAYUMOM
TPYIE;

3) GbopmupoBaHHE IEITOCTHOIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd W OOIIECTBEHHOW TMPAKTUKH, YYUTHIBAIOIIETO COIHAIBHOE, KYJIBTYPHOE, S3BIKOBOE, TYXOBHOE
MHOT000pa3ue COBPEMEHHOT'0 MUPA;

4) (dopmHpOBaHHE OCO3HAHHOTO, YBKHTEIBHOTO M JOOPOXKENATEIHHOTO OTHOIICHHS K JPYroMy
YEJIOBEKY, €r0 MHEHHMIO, MUPOBO33PEHHUI0, KYJIbType, fA3bIKY, Bepe, T'PaXAaHCKOH MO3ULHUU, K HUCTOPHH,
KYJIbType, PEUTUU, TPATUIUSAM, S3bIKaM, LIEHHOCTSM HapoaoB Poccuu M Hapoa0B MUpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJABMHU U JOCTUTATh B HEM B3aUMOIIOHUMAaHUS;

5) ocBOeHHE COIMATIBHBIX HOPM, MTPABUJ MOBEACHUS, POJiciH U (HOPM COIHATBLHON KU3HU B TPYIax U
co001IIeCTBaX, BKJIIOYAsi B3POCIbIE M COLMAJIbHBbIE COOOIIECTBA; y4acTHe B IIKOJIHHOM CaMOYIIPABICHUU U
0OIIIEeCTBEHHON KU3HU B TPEesiax BO3PACTHBIX KOMIIETCHIIMM C YU€TOM PETHOHAIBHBIX, STHOKYIbTYPHBIX,
COLIMATILHBIX ¥ SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pas3BuUTHE MOPAIBLHOTO CO3HAHHUS W KOMIIETCHTHOCTH B PEHICHHH MOPAJbHBIX MPOOJEM Ha OCHOBE
JTUYHOCTHOTO BBIOOpA, GOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) dopMupoBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIICHMM W COTPYIHHYECTBE CO
CBEPCTHHKAMHM, JETbMH CTapIlero M MIIAJIIEr0 BO3pacTa, B3pOCIBIMU B Ipolecce 00pa3oBaTeIbHOM,
OOIIIECTBEHHO TOJIE3HOM, yueOHO-HUCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BHIIOB ACATEIHLHOCTH;

8) dopMupoBaHHe IIEHHOCTH 3I0pPOBOr0 M 0€30MacHOro o0pa3a JKW3HHW; YCBOCHHE TPABHUII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B UPE3BBIUAWHBIX CUTYAIUSAX, YTPOKAIOIIUX
YKU3HH | 37J0POBBIO JIFOJICH, TTpaBUJI TIOBEJACHUS HA TPAHCIIOPTE U HA IOPOTax;

9) dopMupoBaHHE OCHOB 3KOJIOTMYECKOH KYJIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIIJICHHUS, PA3BUTHE OMBITA YKOJIOTHIECKHA OPUCHTHUPOBAHHOHN pe(IIeKCUBHO-OIICHOYHOM U
MPAKTUYECKOU IEATETbHOCTH B )KU3HEHHBIX CUTYaIIMSIX;

10) oco3HaHHe 3HAYECHUS] CEMbHU B H3HU YEJIOBEKA U OOINECTBA, PUHSITHE IIEHHOCTH CEMEHHON JKH3HH,
YBOXHUTEIHHOE U 3a00TIMBOE OTHOIIIEHHUE K YJICHAM CBOCH CEMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYI0KECTBEHHOTO HacjeIusi HapoaoB Poccuu u
MUpa, TBOPUYECKOH IeATEIHHOCTH ICTETUYECKOTO XapaKTepa.



JIn4HOCTHBIE Pe3yJIbTAThI 0CBOEHHUS YUeOHOro npeaMeTa «MaTteMaTHka» B 6 KjIaccax 0TPaskaioT:
Boinycknuk nayuumes:

1) ¢dopmupoBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCSI K
CaMOpPA3BUTUIO M CaMOOOpPa30BAaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO; OBJIAJICHUE
3JIEMEHTaMU OpraHU3alil YMCTBEHHOI'O U (PU3UYECKOro TPyAa;

2) CcaMOOIICHKa YMCTBEHHBIX U (PM3MYECKUX CIIOCOOHOCTEW MPH TPYAOBOM JESITEIBHOCTH B Pa3JIMYHBIX
cdepax ¢ mozunuil Oyayuei conranu3anuy 1 cTpaTuuKaum;

3) BOCHHTaHHE TPYIOIIOOMS W OTBETCTBEHHOCTH 3a PE3YJbTAaThl CBOCH JICSATEILHOCTH; BBIPAKCHUE
KeJIaHUsl YUUThCS U1 yIOBJIETBOPEHUS IEPCIEKTUBHBIX TOTPEOHOCTEH;

4) OTBETCTBEHHOT'O OTHOLICHUS K YUCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAFOIIMXCS K CAMOPA3BUTHIO
U caM000pa30BaHMIO Ha OCHOBE MOTUBALIMH K 00yYEHHIO U [TO3HAHHUIO;

5) ¢opmupoBaHHs KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIICHUHM W  COTPYJHHYECTBE CO
CBEpCTHMKAMHU, CTapUIMMU M MIIQAIIUMH B 00pa30BaTEeNIbHOM, yueOHO-UCCIe10BaTeIbCKON, TBOPUECKON U
IPYTUX BUJAX JESTEIbHOCTH;

6) yMeHHs SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICIIM B YCTHOH M NMHUCHMEHHOW pe4d, HOHMMATh
CMBICJI ITIOCTaBJIEHHOM 33/1a4y, BBICTPAUBATh apryMEHTALIMIO, IPUBOANUTH IPUMEPBI U KOHTPIIPUMEPHL;

7) TepBOHAYAIBLHOTO MPEACTABICHHS O MATEMAaTHIECKON HayKe Kak cepe 4emoBeYecKo eI TeIbHOCTH,
00 3Tanax e€ pa3BUTHS, O €€ 3HAYMMOCTH IS PA3BUTHS [IUBIIIN3AIIH;

8) KpUTHYHOCTH MBIIUICHUS, YMEHHS pACIIO3HABAaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh TUIOTE3Y OT (paKTa;

9) KpeaTMBHOCTH  MBIIUICHUS, WHULMATHBBI, HAXOJYUBOCTH, AaKTUBHOCTH [pPU  PCLICHHU
apuMeTHIeCKuX 3a/1a4;

10) yMeHust KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT yICOHOM MaTEMAaTHYECKOIl e TeIbHOCTH;

11) ¢popmupoBaHusi CIIOCOOHOCTH K 3MOIMOHAILHOMY BOCIPHUITHIO MAaTeMaTHYECKUX OOBEKTOB, 3a/1ad,
PEILIEHUN, pacCyKICHHM.

Boinycknuk nonyuum 603mM03#cHOCHb 0114 (hOPMUPOSAHUA:
BBIPQXEHHOW yCTONYMBON yueOHO-TI03HABaTEIbHON MOTHUBAIIUN U MHTEpECa K YUEHHUIO;
TOTOBHOCTH K CaMO0OOpPa30BaHUIO U CAMOBOCIIUTAHMIO;
aJIcKBaTHOM MO3UTUBHON CaMOOLIEHKH U SI-KoHLenuuu;
KOMIIETEHTHOCTH B PEAJIN3allMA OCHOB I'PaKIaHCKON MIEHTUYHOCTH B ITOCTYIIKAX U EATEIbHOCTH;
CaMOCTOSITEJIbHO CTAaBUTh HOBbIE yUeOHbIE LIEJIU U 3a]1a4H;
IpU MJIAHUPOBAHUU JOCTHXKEHHUS 1LI€JIe CaMOCTOATENbHO U aJ€KBaTHO YUYMTHIBATh YCIOBHS U
CPEICTBA UX JOCTUKCHHUS;

7. aJeKBaTHO OIEHWBATHh OOBEKTUBHYIO TPYAHOCTh KaKk Mepy (PaKTHUECKOTO WIJIH MPE/0IaraeéMoro
pacxoza pecypcoB Ha peLICHHE 3a/1a4H;

8. aJeKBaTHO OIIEHWBATh CBOM BO3MOKHOCTH JTOCTHIKEHHSI IIEJTH ONIPEIeIEHHON CII0)KHOCTHU B Pa3TMYHBIX
cepax caMOCTOATEIBbHOM NeATETbHOCTH;

JInyHOCTHBIE pe3yJabTaThl OCBOEHHs Y4eOHOro npeamera «Marematuka» B 7 - 9 Kjaccax
O0TPaXKaI0T:
Boinycknuk nayuumces:

1) TlomoXXHUTENbHO OTHOCHUTCS K YUCHHIO, K TIO3HABATEIILHOM JEATEILHOCTH, KeTaeT IPUOOpETaTh HOBbIC
3HAHHUA, YMEHHUS, COBEPLUIEHCTBOBATH UMEIOLIUECS.

2) HUcnonb3oBaTh (haHTa3MI0, BOOOPAKEHHE MPH BBITOJIHEHHH YISOHBIX M TPYAOBBIX JCHCTBHIA.

3) IlposBAsATH yCTOWYMBBHIA ITO3HABATEIbHBIH WHTEPEC W TIO3HABATENBHBIH MOTHB K Y4YEeOHOI
NesITeIbHOCTH, aKTUBHOCTH B 00JIACTH MPEIMETHON TEXHOJIOTUYECKOM 1eATEIbHOCTH.

4) OO0nanath yMEHUSIMH aJJIeKBaTHO OLIEHUBATh CBOIO Pa0OTY M OTBETHI, HA OCHOBE 3a/IaHHBIX KPUTEPHEB.

5) TlpuobperaTh HOBbBIC 3HAHUS, YMEHHSI, COBEPIICHCTBOBATH HMEIOIIHECS.

6) IlposBIATH BHYTPEHHIOK MO3UIHUIO MIKOJFHUKA HA YPOBHE MOJI0KUTEIBHOTO OTHOILICHHS K IIKOJIE H
00pa3oBaTeIbHOMY MPOIIECCY.

7) Bnazerot sneMeHTaMH palMOHAIBHOM OPraHU3aI[Mi YMCTBEHHOTO, (PU3NYECKOTO TPyAa M y4eOHOTO
TPYAa C LIEJbIO0 MOITY4YEHUS TONOIHUTEIBHON HHPOPMALIUY.

8) OcymecTBISIOT CAaMOOICHKY CIIOCOOHOCTEH MpH y4eOHOMU, UCCIIeI0BATEIbCKON U TPYIOBOM
JESTeIbHOCTH B PA3JIMYHBIX cepax.

S Uk wnE



9) OrleHMBaET CUTYalUI0 HA YPOKE C TOYKH 3PCHHs OOIICUEIOBCUECCKUX M POCCHHCKHMX I[CHHOCTEH,
KpPacOThI MPUPOJIBI U TBOPUYECTBA.

10) UcmpIThIBACT jKEIaHUE OCBaUBATh HOBBIC BUJIbI ACATEILHOCTH, YIaCTBOBATh B TBOPUYCCKOM,
CO3M/1aTEIbHOM IIPOLIECCE.

11) OreHuBaeT CUTYAIUIO HA YPOKE C TOYKU 3PCHHUS 00pa3oBaHUs, COCPEAOTOYCHHOCTH HA 3aHATHSIX W
3aBEPILICHHOCTH PabOTHI.

Buvinycknuk noayuum 603moxncnocmey 014 popmuposanus:

1.  Buwipaosicennoti ycmotiuugoii y4ebHo-no3HasamelbHoU MOMUSAYUY U UHMepeca K YYeHUro.

2. [omosHocmu Kk camoobpaz08anuio u Camo8oOCHUMAaHUIO.

3. Aoexsamnoil no3umusHol camooyeHku u A-konyenyuu.

4. Komnememwmnocmu 6 peanusayuu OCHO8 2pPANHCOAHCKOU UOEHMUYHOCMU 6 NOCMYNKAXx U
o0esamenbHOCmu, y4acmus 8 00ueCmeeHHOU HCUHU.

5. MopanvHozo cosHanus Ha KOHBEHYUOHANLHOM YPOBHE, CHOCOOHOCMU K PEUUEHUIO MOPATbHBIX OULEeMM
Ha OCHOGe Yuéma No3uyull YYacmHUKO8 OUNeMMbl, OPUEHMAYUU HA UX MOMUBbL U YYECMBA, YCMOUUUBOe
cnedosamue 8 N0BeOeHUU MOPANbHLIM HOPMAM U IIMULECKUM MPedOBAHUAIM.

6. Dmnamuu Kax 0CO3HAHHO2O NOHUMAHUSL U CONEPEHCUBAHUS YYBCTNBAM OPY2UX, BbIPANCAIOUENCs 6
NOCMYNKAX, HANPABIEHHbIX HA NOMOWb U 0DecneyeHue O1a2oNnoaYUUs U MeNCIUYHOCIHOU KOMPOPMHOCIU.

Memanpeomemmnsie pe3yipbmamsl XaPAKTEPU3YIOT YPOBEHb C(HOPMUPOBAHHOCTH KAaueCTBEHHBIX
YHHUBEPCAIbHBIX CIIOCOOHOCTEN 00YJarOIUXCsl, MPOSBIISIONIMXCS B aKTUBHOM MPUMEHEHUH 3HAHUNA U YMEHUN
B [TI03HABATEJILHOU U MPEAMETHO-TIPAKTHUECKOU IEeATEIbHOCTH.

[IpuoGperennbie Ha 0a3e OCBOEHUS cojaep:kaHMs mpenMera «MaremaTtruka», B €AMHCTBE C OCBOCHHEM
MPOrpaMMHOTO MaTepHayia APYruX O0Opa3oBaTENIbHBIX JIUCUUIUIMH, YHUBEPCAIBHBIE CIIOCOOHOCTU
noTpedyIOTCS Kak B paMKax 00pa3oBaTeIbHOro mpoiiecca (yMEHHUEe YIUThCS ), TaK U B peabHON MOBCEAHEBHON
KU3ZHH yUaITUXCSI:

1) yMeHHe caMOCTOSATEIBHO OMPEACIATh LEIU CBOCIO O0YUYCHHUs, CTAaBUTh U (POPMYJIUPOBATH s ceOst
HOBBIE 3aJaud B yueOe M TIO3HABATEIBHOW EATENBHOCTH, pa3BUBaThb MOTHBBI W HUHTEPECHl CBOEH
IM03HABATEILHOM JCSITCIILHOCTH,

2) yMEHHE CaMOCTOSTENILHO IUIAHMPOBATh MYTH TOCTIHOKEHHS IIeICH, B TOM YHCJE albTepHATHBHBIC,
OCO3HaHHO BBIOMpaTh Hanbosee YP(HEeKTUBHBIE CIIOCOOBI PEIIeHUs YIEOHBIX U TTO3HABATEIBHBIX 33744,

3) yMeHHE COOTHOCHUTH CBOU JCHCTBHS C TUNITAHUPYEMbBIMHU PE3yTbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOCH
NESTETPHOCTH B TIPOIIECCE JIOCTHIKEHUSI pe3ysbTaTa, OIPEeAeNsaTh CHOCOObI JEUCTBHH B paMKax
MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYyallueH;

4) yMeHHEe OLCHMBAThH MPABHJIHHOCTH BBIMOJHEHHsS yueOHOW 3a7adyd, COOCTBEHHBIE BO3MOXKHOCTH €€
penieHus;

5) BimajgeHHe OCHOBAaMH CaMOKOHTPOJsSI, CAMOOIICHKH, TPUHATHS pEIICHUHA ¥  OCYIIECTBICHUS
OCO3HaHHOTO BbIOOpa B yUeOHOW M MO3HABATEIHLHOU NESITEILHOCTH;

6) yMmeHwHe ompenenaTh MOHATHS, CO3/IaBaTh 000OIIEHHS, YCTAHABINBATh aHATIOTHH, KIIACCU(DUIIMPOBATD,
CaMOCTOATENIbHO BBIOMpATh OCHOBaHUS WM KPUTEPUM I KiIacCHU(UKAIMU, YCTAaHABJIMBATh MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYKIEHUE, YMO3aKItoUeHne (MHAYKTUBHOE, NEAYKTUBHOE U
10 aHAJIOTHH) U JIeTIaTh BBIBOJIBI;

7) yMEHHe CO3/1aBaTh, IPUMEHSTH M IPE0OPa30BhIBATH 3HAKU U CUMBOJIBI, MOJICITH U CXEMBI JJIs1 PEILICHHS
y4eOHBIX U MIO3HABATEIBHBIX 33/1a4;

8) cMBICIOBOE UTEHHUE,

9) yMeHHE OpPraHHM30BBIBATH YUeOHOE COTPYAHHYSCTBO M COBMECTHYIO JIEATCIBHOCTH C YUHUTEIIEM MU
CBEPCTHHUKAMHM;, padOTaTh WHANBUAYAIBHO U B TPYIIE: HAXOAUTH 00IIee pellieHre U pa3pemiaTh KOHOIUKTHI
Ha OCHOBE COTJIACOBAHMS TMO3HIIMKA U ydeTa MHTEPECOB; (OpPMYIUPOBaTh, apryMEHTUPOBATh U OTCTAaNMBATh
CBOE MHEHUE;

10) ymeHue 0CO3HaHHO HMCIIOIB30BATh PEUEBbIC CPEJCTBA B COOTBETCTBUU C 3aaueii KOMMYHUKALIUU JIJIS
BBIPQXKEHHUS CBOUX UYBCTB, MBICIIEH M MOTPEeOHOCTEH; TUIAHUPOBAHUS W PETYISIIIUA CBOEH NEATEIbHOCTH;
BJIAJICHUE YCTHOW U MHCBMEHHOW PEYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEUbIO;

11) ¢opMupoBaHue u pa3BHUTHE KOMIIETEHTHOCTH B OOJAaCTH WCIOJNB30BaHUS HWH()OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TexHojorui (mamee MKT- xommereHnnm); pa3BUTHE MOTHBAIIMM K OBJIAJCHHUIO
KYJIbTYpPOH aKTHUBHOTO IOJIb30BAHHS CIOBApSMU M IPYTMMH TOWCKOBBIMU cucteMamu (B pexa. Ilpukaza
Muno6puayku Poccuu ot 29.12.2014 N 1644);



12) dbopmupoBaHue 1 pa3BUTHE FKOJIOTHUECKOTO MBIIUICHUS, YMEHHE IPUMEHSTh €ro B TI03HABATEIBHOM,
KOMMYHHUKAaTHBHOH, COIIMATIBHOM MPaKTHKE U NPOPecCHOHATBHON OPHEHTAIHH.

MeTtanpeaMeTHble pe3yJbTaThl BKIOYAI0OT OCBOCHHBIE OOYHYAIOUIMMHUCS YHUBEpCAIbHbIE y4eOHbIE
JeicTBUs, 00eCIeunBalOIINe OBJaICHHE KIIOYEBBIMU KOMIIETEHIIMSAMH, COCTABIISIFOIIMMH OCHOBY yYMEHUS
YUUTHCA:

Perynstusubie YY ]|

1. VYmeHue caMOCTOSTENTBHO ONMPENEIATh eI 00y4eHHs, CTaBUTh U (YOPMYIMPOBATH HOBBIEC 337auH B
yuebe M IO3HABATENbHOM JEATENbHOCTH, pa3BUBaTh MOTHUBBI M HHTEpPECHl CBOEH II03HABATEIBbHOM
nestenbHOCTH. OOyUarOMMCs CMOXKET:

® AaHAJIM3MPOBATh CYLIECTBYIOIIME U IUIAHUPOBATh Oyaylire o0pa3oBaTebHbIE PE3yJIbTaThl;

® 1ICHTU(UIIMPOBATH COOCTBEHHBIE TPOOJIEMBI M OIPEAEIATH INIaBHYIO IPoOJIeMy;

® BBIJIBUr'aTh BEPCUU peIIeHUs IPo0IeMbl, (POpMYIUPOBATh TMIIOTE3bI, IPEIBOCXUIATh KOHEUHBIH
pe3yJIbTarT;

® CTaBUTb 1IEJIb ICATEIbHOCTH Ha OCHOBE ONPEEICHHOMN MPOOJIEMBI M CYLIECTBYIOIINX BO3MOXKHOCTEH;

¢ (hopMyIMpPOBaTh yuyeOHbIE 3aJjauu KakK IIaru JOCTHKEHHsI TOCTABICHHON LIeNU 1€ TeNIbHOCTH;

® 000CHOBBIBATH L1€JIEBbIE OPUEHTUPBI U IPHOPUTETHI CChUIKAMU Ha LIEHHOCTH, YKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TIOCIIEJOBATEIIEHOCTD IIaroOB.

2. YMeHHe CaMOCTOSTENIbHO IUIAHWPOBATh IYTH IOCTIIKEHHS IEJlel, B TOM YHUCIIE albTepHATHBHEIC,
OCO3HAaHHO BBIOMpATh Hambosee 3((HEeKTHBHBIC CHOCOOBI pelicHHs] YYeOHBIX W TIO3HABATEIHHBIX 3aJad.
OOyyarommiics CMOXeET:

® OTIPEICIISITh HEOOXOUMBIE JIEHCTBUE(s]) B COOTBETCTBUU C Y4cOHOH M IMO3HABATEIHHOW 3a1aueii u
COCTaBJISTh AJIFOPUTM UX BBIIIOJTHEHMUS,

© 000CHOBBIBATh M OCYLIECTBISATH BBIOOP HambOosee A(PQPEKTUBHBIX CIIOCOOOB PEHICHUS Y4EOHBIX U
[I03HABATEJIbHBIX 33]1a4;

® ONpe/EIATH/HaXOUTh, B TOM YHCJIE U3 MIPEUIOKEHHBIX BAPUAHTOB, YCIOBHS JJIS1 BBIIOJIHEHUS
y4eOHOH ¥ MMO3HABATENBHOM 3a/1a4H;

® BHICTPaMBATh JKU3HEHHbIE IUIAHBI Ha KpaTKOCPOUYHOe Oynyiiee (3asBISATh LEJIEBblE OPUEHTHUPHI,
CTaBUTh aJ€KBaTHblE UM 3aJayd M IpejylaraTh JeHCTBUSA, yKa3blBas M OOOCHOBBIBAas JIOTHYECKYIO
MOCJIEZI0BATEIBHOCTD 1IaroB);

® BLIOMPATH U3 MIPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSATEIBHO CKATh CPEJCTBA/PECYPCHI IS PELICHUS
3aJ]a41/ JOCTYDKEHUS 1SIU;

® COCTaBJIATH IUIAH peIIeHHs! TPOoOIeMbl (BBIMOIHEHUS POEKTa, IPOBEACHUS UCCIEI0OBAHNUA);

® OIpENENATh MOTEHIIMAJIbHBIE 3aTPYAHEHUs IMPHU pelleHWH Y4eOHON M NOo3HaBaTeNIbHOM 3aJauu U
HaXOJUTh CPEACTBA JUISl UX YCTPAHEHHUS,

® OIIMCBIBATH CBOM ONBIT, OOPMIISisl €ro JUIsl Mepeaadu APYruM JIFOSM B BUE TEXHOJIOTHH PEIICHUs
MPaKTUYECKHX 3ajjad ONpeAeIEHHOr0 KJlacca;

® [IJIJAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAMBHIyaJIbHYIO 00pa30BaTeIbHYI0 TPAEKTOPHUIO.

3. YMeHHe COOTHOCHUTh CBOM JICHCTBHS C IJIAHUPYEMBIMHU pe3yIbTaTaMH, OCYLECTBISATh KOHTPOJIb CBOEH
NEeSTeIbHOCTH B Tpollecce JOCTH)KEHUS pe3ysibTaTa, ONpelNesThb CIOocoObl JEeHCTBUH B paMKax
MPE/UIOKEHHBIX YCIOBUH U TpeOOBaHHM, KOPPEKTHUPOBATH CBOU JACUCTBUS B COOTBETCTBHM C U3MEHSIOIIEHCS
cutyanueil. O0yJarouuiicss CMOXeT:

® OIIPEIENISITh COBMECTHO C MEIaroroM U CBEpCTHUKAMU KPUTEPUH MJIAHUPYEMBIX PE3yIbTaTOB U
KpUTEPUHU OIICHKU CBOEH yueOHOM! JesITeIbHOCTH;

® CUCTEMaTH3UPOBATh (B TOM YHCJIe BBIOMPATh IPUOPUTETHBIEC) KPUTEPHH INIAHUPYEMBIX PE3yIbTaTOB
Y OLIEHKH CBOEH JeSITeNIbHOCTH;

® 0TOMpaTh MHCTPYMEHTHI JIJISl OLIEHUBAHUS CBOEH J1€ATENbHOCTH, OCYIIECTBISITH CAMOKOHTPOJIb CBOEH
NeSITENIbHOCTH B paMKax MPeAJIOKEHHbIX YCIIOBUHN U TPEOOBaHUI;

® OIICHMBATh CBOIO JIEATEIbHOCTh, APIyMEHTHPYS TMPUYUHBI JOCTHXKEHUS WU OTCYTCTBHS
IUIAHUPYEMOT'O pe3yJsIbTaTa;

® HAXO/JUTh JOCTATOYHBIE CPEACTBA IS BHIMOJIHEHUS yUeOHBIX ACUCTBUI B U3MEHSIOMIEIHCS CUTyalluu
W/WIIN TIpU OTCYTCTBHUHM IUIAHUPYEMOT'O pPe3yJIbTaTa;

epaboTasi O CBOEMY ILJIaHy, BHOCUTh KOPPEKTUBBHI B TEKYILIYIO JIEATEILHOCTh Ha OCHOBE aHalu3a
W3MEHEHMH CUTYalluu AJIS MOJIy4eHHs 3allJIaHMPOBAHHBIX XapaKTEPUCTUK IPOIYKTa/pe3ybpTara;



® yCTaHABIIMBATh CBA3b MEXKIY IOJYYEHHBIMH XapaKTEpPUCTUKAMU MPOAYKTAa M XapaKTepPUCTUKaAMHU
rpolecca AeSITeIbHOCTH U 110 3aBEpIICHUH IEATENbHOCTH IpeiaraTh U3MEHEHHE XapaKTepUCTUK Ipolecca
IUISL TIOTYYEHUS yIYUIIEHHBIX XapaKTePUCTHUK MPOIYKTA;
® CBEpATH CBOM JICHCTBHS C IIETIbIO U, TP HEOOXOAMMOCTH, HCIIPABIISATH OMIMOKH CAMOCTOSITEIHHO.
4. VYMeHHE OLEHHMBATHb NMPAaBWIBHOCTH BBINOJIHEHHS Y4eOHOH 3a/1aud, COOCTBEHHBIE BO3MOXKHOCTU €€
pemeHust. OOy4aromUiCs CMOXKET:
® ONPENEIATh KPUTEPUHU NPABMIBHOCTU (KOPPEKTHOCTH ) BBHITIOJIHEHUS y4eOHOM 3a1a4u;
® aHAJIM3UPOBATh U OOOCHOBBIBaTH IPUMEHEHHME COOTBETCTBYIOIIETO HMHCTPYMEHTapHUs —AJs
BBITNIOJTHEHUS y4eOHOIl 3aauu;
® CBOOOJTHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLICHKH U CaMOOLEHKH, UCXOJS U3 LeTU U
UMEIOLIUXCS CPEJICTB, pa3iinyas pe3yibTaT U COCOObI IeUCTBUM;
® OIICHMBATh NPOAYKT CBOEH AEATEIbHOCTHU MO 3aJaHHBIM U/WUJIM CAMOCTOSATEIHHO ONPEEICHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEJIBIO JESTEIILHOCTH;
® 000CHOBBIBATH JIOCTHKMMOCTD LIEJIH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHUX
PECYPCOB U JOCTYIHBIX BHEIIHUX PECYpPCOB;
¢ huKcUpoOBaTH U aHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
5. Bnanenue ocHOBaMM CaMOKOHTpPOJS, CAMOOLIEHKHM, IPUHATUS PELIEHUH U  OCYLIECTBIECHUS
OCO3HAHHOTO BhIOOpa B y4eOHOI 1 mo3HaBaTenbHONH. OOy4arOmuUnics CMOXKET:
e HAaOIOJaTh W AaHAIM3UPOBATh COOCTBEHHYIO YYEOHYIO M IIO3HABATEIBHYIO JESTEIBHOCTh U
JeSITeNIbHOCTD IPYTHX 00y4YaromInXCs B MPOIlecce B3aUMOIIPOBEPKH;
® COOTHOCHUTHb peallbHble U IUIAHUPYEMBbIE pe3ylbTaThl WHAMBUAYAIbHONH 0O0pa3oBaTeIbHOU
JesITeIbHOCTH U JeNaTh BHIBOBL;
® IPUHUMATP PEIICHHE B Y4eOHOW CHTYalluu M HECTH 332 HETO OTBETCTBEHHOCTD;
® CaMOCTOSITENIBHO OMpPEeIeNATh MPUYUHBI CBOETO YCIeXa WIIM HeyCleXa U HaXOJIUTh CIIOCOOBI BBIX0/1a
U3 CUTYallUU HEYyCIIeXa;
® PETPOCIEKTUBHO OIpPENEIATh, KAKHE JAEUCTBUA 10 PEIICHNI0 YYeOHOH 3a/1auu WM HapaMeTpbl ITUX
JeWCTBUI MPUBENN K MOITyYEHUIO UMEIOLIETrocs MPOAyKTa y4eOHO! AeATeNbHOCTH;
® IEMOHCTPUPOBATh MPHUEMbI PETYISLIUU NCUXO(U3HOIOTMUECKUX/ IMOLMOHAIBHBIX COCTOSHUN JUIs
nocTiwkeHust  d¢pdekra ycrnokoeHHss (yCTpaHEHHUs  SMOLMOHAIBHOM  HANpsDKEHHOCTH), 3ddexra
BOCCTaHOBJIEHUsSI  (Ocia0yieHHus MpoOsBIEHUN  yTomiieHus), d¢pdexra axTUBU3aUUU  (TIOBBIILICHUS
NCUXO(QHU3HOTIOTHYECKON PEaKTUBHOCTH).
Ilo3naBaTenbHblie YY /1
6. VYMmeHwue onpeaensaTh NOHATHS, CO3AaBaTh 0000IIEHNS, yCTaHABINBATh aHAJIOTHH, KJIACCU(PULIUPOBATD,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMSI M KPUTEPUM i KiIAacCU(UKALMM, YCTaHABIMBAaThb HPUYUMHHO-
CIJI€/ICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKACHUE, YMO3aKIIOUeHNE (MHIYKTUBHOE, IeAYKTUBHOE, IO
aHAJIOTUHN) U JIeNaTh BbIBO/bI. OOyUaroIIUiics CMOXKET:
® [10/10MpaTh CJI0BA, COTOTYMHEHHBIE KJIIOUEBOMY CJIOBY, ONPENENIONINE €ro IPU3HAKU U CBOIMCTBA;
® BHICTPANBAaTh JIOTHUECKYIO LIENOUKY, COCTOSLIYIO U3 KIKYEBOI0 CI0BA U COMIOJYMHEHHBIX EMY CJIOB;
® BBIJICNIATH OO MPU3HAK JBYX WJIM HECKOJIBKUX MPEJAMETOB WU SBJICHUN U OOBSICHITH UX CXO/ICTBO;
® 00bEIUHATh MPEAMETHl M SBJIEHUS B TPYIIBI IO OINpeAeJeHHbIM IpU3HAKaM, CpPaBHUBATH,
KJ1accuuIupoBaTh U 00001MAaTh (PAKTHI U SIBICHHUS;
® BBIJICNIATH SIBJIGHUE U3 OOLIET0 psijia IPYTUX sIBICHHIA;
® OIIPENIENISITh OOCTOATENBCTBA, KOTOPBIE MPEAIECTBOBAIM BOSHUKHOBEHUIO CBSI3U MEXK/Y SIBICHUSIMH,
U3 3TUX 00CTOSITENLCTB BBIJCNATH ONPEIEIAIONINE, CIOCOOHBIE OBITh MPUYMHON JAHHOTO SIBJICHUS, BBISBIIATD
NIPUYHMHBI U CIIEJCTBUS SBJICHUM;
® CTPOHTDH PACCYKJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHSM M OT YaCTHBIX SBICHUN K
00IIIMM 3aKOHOMEPHOCTSIM;
® CTPOUTH PacCyX/I€HHE Ha OCHOBE CpPaBHEHUS MPEIMETOB M SIBJICHHM, BBIAENSAS MpPU 3TOM 00IIMe
TIPU3HAKH;
® y3JIaraTh MOJIy4€HHYI0 HH(POPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE periaeMoi 3aauu;
® CaMOCTOSITEJILHO YKa3bIBaTh Ha MH(POPMALINIO, HYKJAIOIIYIOCS B IPOBEPKE, MpeAaraTh U MPUMEHSTh
Croco0 MPOBEPKH IOCTOBEPHOCTH MH(POpMAIUH;
¢ BepOann30BaTh IMOLMOHAILHOE BIIEYATJIEHNE, OKa3aHHOE Ha HErO0 UCTOYHHUKOM,;



® OOBSICHATH SIBJICHUS, MPOLIECCHI, CBS3W U OTHOIIEHUS, BBIABISIEMbIE B XOJ€ IO3HAaBAaTEIbHOW MU
UCCIIEIOBATEIbCKON JIESITEIbHOCTH (IIPUBOAUTh OOBACHEHHE C HU3MEHEHHEM (GOpMBbI IPEACTABICHHUS;
OOBSICHATH, NETATM3UPYS WA 0000111as1; OOBSACHATH C 33IaHHON TOYKH 3PECHUS);
® BBISIBJIATH U HA3bIBATh MPUYUHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOXHbIE /Han0oJiee BepOSITHBIC
IPUYMHBI, BO3MOXHbBIC IOCIEICTBUS 3aJaHHOM INPHUYMHBI, CAMOCTOATENIbHO OCYIIECTBIISAS HPUYMHHO-
CJICZICTBEHHBIN aHAJIN3;
e lefIaTh BBIBOJ, Ha OCHOBE KPUTHUYECKOTO aHalW3a Pa3HbIX TOYEK 3pEHMs], HNOATBEPXKIATh BBIBOJ
COOCTBEHHOM apryMeHTalKel I CaMOCTOSITEIbHO TOTY4EHHBIMHU JTaHHBIMHU.
7. YMeHHe co3/1aBaTh, NPUMEHATh U NPeoOpa3OBbIBATH 3HAKM W CHUMBOJIBI, MOJAEIM U CXEMbI JUIs
peleHus yaeOHbIX U MO3HABATEIbHBIX 3a/1a4. OOyUJaromuiics CMOXKET:
e 0003HAYaTh CUMBOJIOM M 3HAKOM NPEIMET U/WJIH SBJICHUE;
® OINpeNeNATh JIOTUYECKHE CBSI3U MEXAY MpeiIMeTaMHU W/WIN SBJIEHUSAMM, 00O3HAauyaTh JaHHBIE
JIOTHYECKHUE CBSA3H C IIOMOILIbIO 3HAKOB B CXEME;
® c03/1aBaTh aOCTPaKTHBIN UM peaibHBIN 00pa3 mpeaMeTa U/WiH SBICHHUS;
® CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBH 3a/1a4¥l H/MIIM CIIOC00a e PeIIeHHUS;
e co3/aBaTh BepOaJibHbIE, BELLIECTBEHHbIE U MHPOPMALIMIOHHBIE MOJIEH C BbIIEJICHUEM CYILIECTBEHHBIX
XapaKTepUCTUK 00BEKTa JUIs ONpENIeIeHus CIIoco0a peleHns 3aJaul B COOTBETCTBUHU C CUTYalUei;
® [IpeoOpa3OBbIBaTh MOJEIM C IEJbI0 BBIBICHHUS OOIIMX 3aKOHOB, OIPEACISAIONINX JaHHYIO
IPEeIMETHYIO 001acTh;
® [IEPEBOJIUTH CJIOXKHYK IO COCTaBy (MHOTOAcleKTHYI0) HH(POpPMALHUI0 U3 TpaguUyeckoro Wiu
(dopManTu30BaHHOTO (CUMBOJIBHOT'0) IIPEJCTABICHUS B TEKCTOBOE, 1 HA000POT;
® CTPOUTH CXEMY, QJITOPUTM JAECUCTBMS, WUCIPABIATh WJIM BOCCTaHABIMBAaThb HEU3BECTHBIM paHee
aJITOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHHsI 00 00BbEKTE, K KOTOPOMY IIPUMEHSETCS aJrOpUTM;
® CTPOUTH JI0Ka3aTEIbCTBO: MIPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;
® aHATM3UPOBATH/PeIIEKCUPOBATH ONBIT Pa3padOTKU U peaIn3alui y4eOHOTO MTPOEKTA, HCCIEeIOBAHUS
(TeopeTHUYEeCcKOro, IMIUPUUECKOr0) Ha OCHOBE IPEAJIOKEHHON NpoOIeMHON CUTYyalluy, IOCTABICHHOM 1eu
W/WIN 33JJaHHBIX KPUTEPUEB OLIEHKHU MPOJIyKTa/pe3ysbTara.
8. CwmbicnoBoe ureHue. OOyUJarONUICS CMOXKET:
® HaXOJUTh B TEKCTE TpeOyeMyto HH(OPMaLIKIO (B COOTBETCTBUH C LIEISIMHU CBOEH JE€ATEIbHOCTH);
® OpUEHTUPOBATHCSA B COAEPKAHUU TEKCTA, MOHUMATh IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHUPOBATh
TEKCT;
® yCTaHABJIMBATh B3aUMOCBS3b ONHUCAHHBIX B TEKCTE COOBITUH, SIBIICHH, IPOLIECCOB;
® PE3IOMUPOBATH INIABHYIO UACIO TEKCTA;
® [IpeoOpa3oBbIBATh TEKCT, «IEPEBOASH» €ro B APYTY0 MOJAIbHOCTb, WHTEPIPETUPOBATH TEKCT
(XyZ10’KECTBEHHBIN M HEXYJI0’KECTBEHHBIN — y4eOHbIN, HAYYHO-TIOMYJISIPHBINA, HH(OPMaLlMOHHBIN, TEKCT Non-
fiction);
® KPUTUYECKU OLIEHUBATh COJIEpKaHUe U (POpPMY TEKCTa.
9. ®opmupoBaHKE U PA3BUTHE SKOJIOTHYECKOTO MBIIIICHUS, YMEHHE IPUMEHSTD €r0 B TO3HABATEIBHOM,
KOMMYHHUKaTHBHOH, COIIMAIBbHOM NMpakTHKe U NMpodhecCHOHaIbHOW opueHTaul. O0y4Jaronfiics CMOXKeT:
® OMpeeNsATh CBOE OTHOIIEHHUE K MIPUPOJAHON CpeIe;
® AHAIM3UPOBATH BIMSIHUE SKOJIOTMUECKUX (aKTOPOB Ha Cpelly OOUTaHUs )KUBBIX OPTaHU3MOB;
® TIPOBOJUTH PUIHHHBIA ¥ BEPOSTHOCTHBIN aHAIN3 IKOJIOTHUECKUX CUTYAIIHIA;
® [IPOTHO3UPOBATh U3MEHEHUSI CUTYAI[H [IPU CMEHE JAeUCTBUS OJHOTO (aKkTopa Ha JEHCTBUE APYroro
dbaxTopa;
® pacnpoCTpaHATh SKOJOTMYECKHE 3HAHUS M Y4acTBOBATH B IMPAKTUYECKHX JeJIax MO 3alluTe
OKpY>Karolle Cpeibl;
® BHIpaXKaTh CBOE OTHOILIEHUE K IPUPOJIE UEPE3 PUCYHKU, COUMHEHUSI, MOJIENH,
e Pa3BuTHE MOTHBAIMY K OBJIAICHAIO KYJIBTYPOU aKTUBHOTO MCIIOIB30BAaHUS CIIOBAPEN U IPYTUX
MMOMCKOBBIX cHCTeM. OOyJaIONTHIICS CMOXKET:
® OIIPCACIIATD H€O6XOI[I/IMI)IG KJIFOYCBBIC ITOUCKOBLIC CJIOBA U 3aIIPOCHI;
® OCYIIECTBIIATH B3aUMOAEHCTBHE C 3JIEKTPOHHBIMHU MTOMCKOBBIMU CHCTEMaMH, CIIOBAPSIMHU;
¢ (hOpMHUPOBATH MHOXKECTBEHHYIO BEIOOPKY U3 MMOUCKOBBIX HCTOUYHHUKOB JIJIsl OOBEKTUBH3AIMU PE3YIbTATOB
HIOKCKA,;
® COOTHOCHUTB TIOJIy9CHHBIE PE3yIbTaThl IOMCKA CO CBOCH AEATEITBHOCTHIO.



KommynukaTuubie Y'Y /|

10. YmeHue opraHm3oBBIBaTH y4yeOHOE COTPYIHHYECTBO U COBMECTHYIO JESTEIBHOCTh C YUHUTEIEM U
CBEPCTHHUKAMHM; pabOTaTh MHANBUAYAIBHO U B TPYIIe: HAXOAUTH 00Iee pelieHre U pa3pemiaTh KOH(INKTHI
Ha OCHOBE COTJIACOBAHMS MO3MLMI U ydeTa WHTEpecoB; (hopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh
cBoe MHeHHE. OOYyJaroOmUiCs CMOXKET:

® OIIPEJENIATH BOSMOXKHBIE POJIM B COBMECTHOH J1€ATEIBHOCTH;

® UrpaTh OINIPEIEICHHYIO POJIb B COBMECTHON JEATEIbHOCTH;

® [IPUHUMATH TMO3ULHIO cOOECeAHNKA, MOHUMAs TMO3UIMIO JPYTroro, pa3jinyaTh B €ro peuu: MHEHHE
(TOuKy 3peHus), T0KA3aTEIBCTBO (APIyMEHTHI), (aKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

® OMpeJeiATh CBOU JEUCTBUA U ACHCTBUSI MapTHEPA, KOTOPbIE CIIOCOOCTBOBANIM HIIM MPENSTCTBOBAIIN
MPOAYKTUBHOM KOMMYHHUKALINH;

® CTPOUTH MO3UTHUBHbBIE OTHOILLIEHUS B Mpoliecce yueOHOM 1 MO3HABATEIbHON NeSTEIbHOCTH;

® KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaWBATh CBOKO TOUKY 3PEHMS, B JUCKYCCUU YMETh BBIABUIATh
KOHTpapryMEHTHI, iepedpasupoBaTh CBOIO MBICIH (BIaIeHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpU3HABaTh OUIMOOYHOCTh
CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

e [Ipe/ijIarath AJIbTEPHATUBHOE PELICHUE B KOH()IUKTHON CUTYyaLlUH;

® BEIJICTIATH OOIIYIO TOUYKY 3PSHHUS B AUCKYCCHU;

® JIOTOBApUBATHCA O MpaBUJIAX M BOMPOCAX Ui OOCYXACHUS B COOTBETCTBHH C IOCTABJICHHOM Mepen
IPYIIION 3a1a4ei;

® OpraHH30BBIBATH yueOHOE B3aMMOJICHCTBHUE B rpyIIIe (ONpeAesiTh 00Ine EeH, pacpeesiTh POIH,
JIOTOBapUBaThCS APYT € APYTrOM U T. 11.);

® YCTpaHiATh B  paMKax  Juajgora  pas3pblBBl B  KOMMYHHKAIUH, 00yCIIOBJIEHHBIE
HETIOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI cOOeCeTHUKA 3a71auu, (OPMBI WIIH COJIePKAHUS TUATIOTA.

11. YmeHue oco3HaHHO HCIOJIB30BATh PEUYEBHIE CPEICTBA B COOTBETCTBUM C 33/a4eil KOMMYHHUKAIMU IS
BBIPQ)KEHUSI CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH [UIS IUIAHUPOBAHUS U PETYISIUH CBOCH IESITENbHOCTH;
BJIaJIEHHE YCTHOM U NMCbMEHHOM pedbl0, MOHOJIOTMYECKOH KOHTEKCTHOM peubto. OOyUarounics: CMOXET:

® ompeneNsTh 3371a4y KOMMYHHUKAIIUH U B COOTBETCTBUH C HEll OTOMpATh PeUYeBhIE CPEIICTBA;

e 0TOMpATh U UCTIOJIB30BATh PEUYEBbIC CPECTBA B MPOIIECCE KOMMYHUKAIMH C APYTHMH JIFOIBMU (JIUAJIOT B
nape, B MaJoi rpymnre u T. 11.);

® [IPEJCTaBIATh B YCTHOM WM MHUCbMEHHON (OpMe pa3BEepHYTHIH ITaH COOCTBEHHOH e TETbHOCTH;

e cOONIIONATh HOPMBI IYONMYHON pEYH, PErIaMeHT B MOHOJIOTE€ M JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOU 3a7ay4eii;

® BBHICKa3bIBaTh U 00OCHOBBIBATh MHEHUE (CY)KICHUE) U 3allpallMBaTh MHEHHE MTAPTHEPA B paMKaXx JUaJora;

e [IPUHUMATh PEIICHHE B XOJI€ INAJIOra ¥ COTJIACOBBIBATH €T0 C COOECETHIKOM;

® CO3/1aBaTh NMMCHbMEHHBIC «KJIMIITMPOBAHHBIC» U OPUTUHAIBHBIE TEKCTHI C UCIOIB30BAHUEM HEOOXOJUMBIX
PEUYEBBIX CPEJICTB;

® HCTIOJIB30BaTh BEepOAbHBIE CPEACTBA (CPEICTBA JIOTHUECKOM CBS3H) AJISl BBIIEIEHUS! CMBICIIOBBIX OJIOKOB
CBOETO BBICTYIUICHHS;

® JICIIOJIb30BaTh HEBEPOAJIBbHBIE CPEJICTBA WIIM HATIISHBIE MAaTePHAIIBI, IOJTr0TOBICHHBIE/0TOOPaHHBIE 1101
PYKOBOJICTBOM YUUTEIIS;

® J[eJIaTh OLIGHOYHBIN BBIBOJ O JOCTHXKEHHH LI€JH KOMMYHUKAIMM HETOCPEJCTBEHHO MOCJE 3aBEpPIICHUS
KOMMYHHKATHBHOTO KOHTaKTa 1 00OCHOBBIBAThH €TO.

12. dopMupoBaHHEe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BAaHHUS WH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHojorui (nanee — UKT). OGyqarommiics cMOXKeT:

® [ICJICHANIPABJICHHO HMCKATh W HUCIIOJIb30BaTh MH()OPMAIMOHHBIE PECYpChl, HEOOXOIMMBIC JJISl PEIICHHUS
y4eOHBIX M MPAKTUYECKUX 3a7a4 ¢ nmomolnsto cpeacts UKT;

¢ BEIOMpaTh, CTPOUTH W WCIIOJH30BATh aJCKBATHYI0 HH(MOPMALMOHHYIO MOJENb ISl Tepeladd CBOWX
MBICJICH CPECTBAMH €CTECTBEHHBIX U (DOPMANIBHBIX SI3BIKOB B COOTBETCTBUH C YCIOBHSIMA KOMMYHHKAIINH;

® BEIJICNIATh MH(POPMAIIMOHHBIA ACTIeKT 33Ja4H, ONEPUPOBATh JAHHBIMHU, MCIIOIB30BaTh MOJIENb PEIICHHUS
3aa4H;

® 1ICTI0JIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHU (BKJIIOUYAs BHIOOP aJCKBATHBIX 3a/1a4e€ WHCTPYMEHTAJIbHBIX
NPOTPaMMHO-ANMAPATHBIX CPEACTB W CEPBUCOB) ISl PEUICHUST WHPOPMAIMOHHBIX M KOMMYHUKAIIHOHHBIX
y4eOHBIX 3a/la4, B TOM YHCJIE: BBIYMCIICHHE, HAIMCAHUE MUCEM, COYMHEHHH, OKIAI0B, pedeparoB, cozmaHue
Npe3eHTaIU! | JIp.;



® HICTIOJTF30BaTh HHPOPMAIIHIO C YYETOM ITHYECKUX M IIPABOBBIX HOPM;
e co3aBaTh MH(OPMAIIMOHHBIE PECypChl PAa3HOrO THMA W JUISI PAa3HBIX ayTUTOPUH, COOIIOIATh
WH(POPMAIMOHHYIO TUTUEHY U TIPaBHIa HHPOPMAIIMOHHON 0€30TaCHOCTH.
PeryasiTuBHbIE YHUBEpPCAJbHbIe yueOHbIe JelcTBHS. 6 KiIacc
Buinycknuk nayuumes:

1) camocTosATENHHO OOHAPYKUBATh U (POPMYITHPOBATH YUCOHYIO TPOOJIEMY, ONPEACIIATH E)Ib YUeOHOM
NeSTeIbHOCTH, BEIOMPATh TEMY IIPOEKTA;

2) BBIABMraTh BEPCHU pEIICHHS MPOOJEMbl, OCO3HaBaTh (M HHTEPIPETUPOBATH B  CIydae
HEO0OXOMMOCTH ) KOHEYHBIN pe3ylbTaT, BEIOUPaTh CPEACTBA TOCTHIKEHUS 1SN U3 MPEIOKEHHBIX, a TAKXKE
UCKATh UX CAMOCTOSTEIbHO;

3) cocraBiATh (MHIUBUAYAJIHHO WK B TPYIINE) IJIAH PEIICHHsI TPOOJIEMbI (BBIMIOIHEHUS IPOCKTA);

4) paboTas MO IUIaHy, CBEPATh CBOU JCUCTBHUSA C IIEIbIO U, IPU HEOOXOIUMOCTHU, UCIIPABIIATH OIIUOKH
CaMOCTOSITENILHO (B TOM UHUCIIE U KOPPEKTUPOBATH IUIAH);

5) B aWasore ¢ y4uTelIeM COBEPIICHCTBOBATH CAMOCTOSATEIbHO BHIPAOOTAHHBIC KPUTEPUH OLICHKH.

6) BbIBMraTh BEPCHUH pELICHHS MPOOJIEMbl, OCO3HAaBaTh (M HHTEPIPETUPOBATH B  Ciydae
HEOOXOMMOCTH ) KOHEUHBIN pe3ylbTaT, BEIOUpaTh CPEACTBA JOCTUXKEHUS ENI U3 MPEATIOKEHHBIX, a TaKXKe
HCKaTh UX CAMOCTOSITEIHHO;

7) cocTaBiATh (MHAWBUIYAIbHO WM B TPYIIIE) IUIAH PEIICHUS TPOOIEeMBbI (BBIMOJHEHHUS TPOSKTA);

8) paboTas 1o 1IaHy, CBEpsATh CBOU JICHCTBUSI C LENBIO U, IPU HEOOXOIUMOCTH, UCTIPABIISATH OLUIMOKH
CaMOCTOSATEIILHO (B TOM YHUCIIC U KOPPEKTHPOBATH IUIAH);

9) B aMaore ¢ y4nTEIEeM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BEIPAOOTAHHBIC KPUTSPUH OLICHKH.

Boinycknuk nonyuum 603mMO0x4cHOCHb HAYUUMbCA:

1. camocmosmenvrho cmasums HOBble yueOHbIE Yeau U 3a0ayul;

2.  nOCMPOEHUIo HCUSHEHHBIX NIAHO8 80 BPEMEHHOI NepCneKmuee;

3.  npu nIaHUposaHuu 0OCMUdICEHUS Yeaell CaMOCMOAMENbHO U A0eK8AMHO YYUmvléamy YCI08Us U
cpeocmea ux O0CMuUINCeHUsl,

4.  evl0ensimb anbmepHamusHvle CNOCoObl OOCMUICEHUs Yeau U 8bloupams Haubonee 3¢ pexmusHblil
cnocoo;

5. ochoeam camopezynayuu 8 y4eOHOU U NO3HABAMENbHOU 0esMeNIbHOCMU 8 hopme 0CO3HAHHO20
VAPABAEHUs CBOUM NOBEOCHUEM U OesMeNbHOCMbIO, HANPAGIEHHOU HA O0CMUJICEHUe NOCMABTICHHbIX Yeell;

6. ocywecmenamv noznasamenvHyio peiekcuio 8 OMHOUEHUU 0eticEUll O PEUeHUIo Y4eOHbIX U
NO3HABAMENbHBIX 3a0aY;

7. adexksammuo oyeHU8AmMb 00LEKMUBHYI0 MPYOHOCMb KAK Mepy (QaKkmuiecko2o uiu npeonoiazaemozo
pacxooa pecypcog Ha peuierHue 3a0aqu,

8. adexeammno oyeHusamov c80U BO3MONCHOCHIU OOCMUNCEHUS YeTU ONPEOeNEHHOU CLONCHOCIU 6
PAa3IUYHbIX Chepax camocmosmenbHoU 0esamenbHOCmu,

9. ocHosam camopezynayuu SMOYUOHATLHBIX COCIMOSHULL

10. npunazame onesvie ycunus u npeooonesams mpyoOHOCMU U NPENAMCMBUS HA NYMU O0CINUNCEHUS]
yenel.

PeryasiTuBHbIe yHHBepcaJIbHbIe Y4eOHbIE HeicTBHS. 7 - 9 KJIacChl
Buinycknuk nayuumces:

1) TlpuHUMaTh U cCOXpaHsIeT yueOHYIO 33/1a4y, CTABUTh HOBBIC YUeOHBIC 3aJa4H.

2) IlnanumpoBarh (B COTpPYIHMYECTBE C YYUTEIEM M OJHOKIACCHHKAMH WM CaMOCTOSITEIHHO)
HEOOXO/JMMBIC JEWCTBHUS, OIEpalliu, JCHCTBOBATh MO IUIaHY, HCIONB3YS HApsAAy C OCHOBHBIMH U
JIONIOJTHUTENBbHBIE CPECTBA (ClIpaBoYHas JuTeparypa, cpenctsa UKT).

3) IlposBAsATH MO3HABATEIBHYIO HHUIIMATHBY B YUeOHOM COTPYIHHUYECTBE CO CBEPCTHUKAMH B TPYIINE IO
BBITTOJIHEHUIO 3a/IaHUSL.

4) KoHTpoimpoBaTh CBOM JCHCTBHS MO TOYHOMY M OINEPATHBHOMY OPHEHTHPOBAHHIO B y4YCOHHKE,
OLIEHUBATh padOoTy MO 33aJJaHHBIM KPUTEPHUSM, IUIAHUPOBATH CBOIO JI€ATEILHOCTb.

5) BBINONHATH KOHTPOJIb B (POpME CIAMUYCHHUS CIIOCO0A ICUCTBHS U €r0 Pe3yJIbTaTa C 3aJaHHBIM STaJIOHOM.

6) OuenuBath CBOIO pabOTy Ha YPOKe, aJeKBaTHO BOCIPUHUMATh MH()OPMALIUIO YUUTENs WIIM TOBAPHIIIA,
COJIEpP>KALIYI0 OLIEHOYHBIN XapaKkTep OT3bIBa 0 padore.

7) 3anoMHHATH U YACPKHBATh HHCTPYKIHUIO BO BPEMEHHU.

8) IlinanmpoBarh, KOHTPOJIMPOBATH M BBIIOIHATH JEHCTBUE 110 33yMaHHOMY 00pa3ily ¢ COOJIIOACHHEM
HOpM 0€30MacHOCTH.



9) VuurhiBaTh BBIJCICHHBIC YYHUTEIEM OPHEHTHUPHI JCHCTBUS B HOBOM y4eOHOM Marepuayie B
COTPYIHUYECTBE C YYUTENIEM, IJIAHUPOBATH CBOU JCUCTBUS B COOTBETCTBHU C IOCTABICHHOHM 3amadeld U
YCIIOBUSIMU €€ pealli3alliM, BBIMNOJHATh Y4eOHbIE NEHCTBUS B MaTepUAIM30BAHHON, I'POMKOpPEUYEBOW U
YMCTBEHHOU (hopme.

10) Vwuwurcs oOHapyxuBaTh U (HOpMyIHUpOBaTh y4yeOHYIO MPOOIEMy COBMECTHO C YYUTEIEM, BIOMpATh
TEMY TBOPUYECKOW PabOTHI C TOMOIIBIO YUUTEIIS.

11) B aumasiore ¢ yuuTesgeM COBEPIICHCTBOBATh KPUTEPHUU OLICHKH U MOJb30BAThCS UMM B XOJI€ OIICHKH H
CaMOOLICHKH.

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:

1. Camocmosamenvruo cmagums Ho8ble yueOHble yenu U 3a0adu.

2. [Ilpu naanuposanuu O0OCMUICEHUS Yeael CAMOCMOAMENbHO U AOeK8AMHO YYUMbleams YCA08USA U
cpeocmaa ux 00CMuICeHUs.

3. Aodexsamno oyeHusamv 0O0bEKMUBHYIO MPYOHOCHb KAK Mepy Pakmuuecko2o uiu npeonoiazaemozo
pacxooa pecypcos Ha peulenue 3a0ayu.

4. AoexeamHo oyeHUBAmMb CEOU BOZMONCHOCMU OOCMUNCCHUS Yelu ONPEOeEHHOU CLONCHOCMU 6
PA3TUYHBIX Chepax camocmoamenbHOU OesimenrbHOCHIU.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBUSI

Boinycknuk nayuumcs:

® YUUTHIBATh Pa3HbIe MHEHUS U CTPEMHUTHCS K KOOPIUHAIIMH PA3IMYHbIX MO3UINI B COTPYIHUYECTBE;

¢ hopMynupoBaTh COOCTBEHHOEC MHEHHE W IIO3WIUIO, apryMEHTHPOBAaTh M KOOPAWHUPOBATH €€ C
MO3UIHSAMHU TAPTHEPOB B COTPYTHUYECTBE MPH BBIPAOOTKE OOIIETO PEIICHHsI B COBMECTHOM JIEATEIILHOCTH;

® YCTAHABIIMBATh M CPABHHUBATh Pa3HbIe TOYKU 3PEHHUS, MPEXKAE YeM MPUHUMATh PEIICHUs U JelaTh
BBIOOD;

® APryMEHTHPOBATH CBOIO TOYKY 3PEHHs, CIIOPUTh U OTCTaWBaTh CBOIO MO3HIIMIO HE BPAXKICOHBIM IS
OIIOHEHTOB 00pa3oM;

®3371aBaTh BOIIPOCHI, HEOOXOAMMBIE JUI OPTraHU3AUN COOCTBEHHOM JEATEIILHOCTH U COTPYAHUYECTBA
C IapTHEPOM;

® OCYILIECTBIISAATH B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYTHHUYECTBE HEOOXOANMYIO B3aHMOTIOMOIIT;

® aJICKBATHO HCIIOJIb30BATh PEUb JJIsl TUIAHWPOBAHUS U PETYJISINHN CBOSH JeATeIbHOCTH;

® aJICKBaTHO HCIIOJB30BATh PEUYEBBIC CPENCTBA Ui PEIICHUS Pa3IMYHBIX KOMMYHUKATHBHBIX 3a7ad;
BJIQJIETh YCTHOM M MUCHMEHHOW PEYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3hIBAHHE;

® OPraHM30BBIBATH U INITAHUPOBATH YI€OHOE COTPYAHHUYECTBO C YUUTEIIEM U CBEPCTHUKAMHU, OTIPENIEIISTh
1enu U GQyHKIUUA YYaCTHUKOB, CITIOCOOBI B3aMMOICHCTBUSI; TUTAHUPOBATH 0OIIHE CIIOCOOBI padOTHI;

® OCYIIIECTBIISATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACUCTBUI MapTHEPA, YMETh YOEK/IaTh;

epaboTaTh B TIpylle — YyCTaHaBIUBaTh pabouue OTHOWIEHUs, A(P(EKTUBHO COTPYIHUYATH H
CrocoOCTBOBaTh MPOJYKTUBHON KOOMEpalliu; WHTErPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH
MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

® OCHOBaM KOMMYHUKATUBHOU peQIIeKCHH;

® 1ICII0JIB30BATh a/ICKBATHBIE SI3LIKOBBIE CPEACTBA JJII OTOOPAKEHHSI CBOMX YYBCTB, MBICIIEH, MOTUBOB H
moTpeOHOCTEH;

e 0TOOpaxaTh B peur (omucaHue, oOBbsICHEHUE) COJepKaHuE COBEpIIAEMBIX JEHCTBUN Kak B (opme
IPOMKOH COIMANM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEN peun.

Boinycknuk nonyuum 603moicHocms HAyUUmMbCa:

® yuumblams U KOOPOUHUPOBAMb OMJIUYHbIE OM COOCMBEHHOU NO3UYuUU Opy2ux Jaoel, 8
compyoHuuecmee;

® YuuUmvlI8ams pazHvle MHeHUs U UHmepecyl U 0O0CHOBLIBAMb COOCMBEHHYIO NO3UYUIO,

® NOHUMAMb OMHOCUMENLHOCTb MHEHULL U NOOX0008 K peuleHuIo npoo.aembl,

® NPOOYKMUBHO paA3peulams KOHGIUKMbL HA OCHO8e Y4EMa UHMepeco8 U NO3UYULL 6CeX YUACMHUKOS,
NOUCKA U OYEHKU ATIbIMEPHAMUBHBIX CNOCO0008 pa3peuleHus KOHDAUKMO8, 00208aApUEAMbCsl U NPUXOOUMb K
obugemy peueHuIo 8 COBMeCmHOU 0esimeIbHOCU, 8 MOM YUCTe 8 CUMYAyUul CIMOJIKHOBEHUS UHMEPECO8,;

® Opamv Ha cebs UHUYUAMUB)Y 8 OPSAHUZAYUU COBMECTHO20 Oelcmeus (0e1080e TUoepcmeo);

® 0Ka3bI8AMb NOOOEPHCKY U COOeliCmBUue mem, om Ko2o 3a8UCUM OOCMUNCEHUe Yelu 8 COBMECMHOU
oesamenbHOCmu,



® OCywecmeams KOMMYHUKAMUBHYIO peqhleKCUio KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHbIX 0elicmBUl
u deticmsuii napmuépa,

® g npoyecce KOMMYHUKAYUU 0OCMAMOYHO MOYHO, NOCIe008AMENbHO U NOJIHO Nepeoasams NapmHEPY
He0bX00uMyo UHpopmayuro Kaxk opuermup 0Jisi HOCMPOeHUs: OeUCmeusl;

® gcmynamo 8 OUA02, A MAKHICe Y4acmeos8ams 8 KOJIIEeKMUBHOM 00CYHCOeHUU npoobiem, yuacmeosams
8 OUCKYCCUU AP2YMEHMUPO8ANb C8010 NO3UYUIO, 81A0eMb MOHOLOSUYECKO U OUAN02UYeCKOU popmamu peyu
8 COOMEEMCMBUU C SPAMMAMUYECKUMU U CUHMAKCULECKUMU HOPMAMU POOHO20 A3bIKA,

® C1e0068aMb MOPATbHO-IMUYECKUM U NCUXOJI02UYEeCKUM NPUHYURAM 0Oujenus u compyoOHu4ecmsd Ha
OCHOBE Y8AaNCUMENbHO20 OMHOWEHUsI K NAPMHEPAM, SHUMAHUS K JAUYHOCMU OpPY2020, a0eK8amuo2o
MENCTUYHOCMHO20 80CHPUAMUSL, 20MOBHOCMU A0EKBAMHO Peazuposams HA HYHCObl OpYeUx, 6 4acmHoCmu
0Ka3v18aMb NOMOWb U IMOYUOHANLHYIO NOOOEPHCKY NAPMHEPAM 8 npoyecce 00CMUNCeHUs obwell yenu
COBMECMHOU 0esIMeNbHOCTNU,

e ycmpausamov 3¢hghekmusHvie epynnosvie 00CyHcOeHUuss U obecneuusamv 0OMeH 3HAHUAMU MeNHCOY
yneHamu epynnul 01 NPUHAMUS F3PPEKMUBHBIX COBMECHBIX PeUleHUl;

® 8 COBMECMHOU 0esIMeNbHOCMU YEMKO QOPMYIUPOBAMb Yeau cPYNnvl U NO36014Mb €€ YUACIMHUKAM
NpOABIAMb COOCMEEHHYIO SHEP2UIO 01 OOCMUIICEHUS. IMUX Yeell.

KomMyHHKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe JelicTBHA. 6 Ki1ace

Boinycknuk nayuyumcs:

1) 3amaBaTh BOIPOCHI, CIIYIIATh U OTBEYAThH HA BOIPOCHI APYTUX, GOPMYIHPOBATH COOCTBEHHBIC MBICIIH,
BBICKa3bIBaCT U OOOCHOBBIBACT CBOIO TOUYKY 3PEHUSI, IPU HEOOXOIMMOCTH OTCTAMBAET CBOIO TOYKY 3pEHHUS,
apryMeHTHUPYS ee.

2) TloarBepxnaTh apryMEHTHI (PaKTaMH.

3) OcyiiecTBiIsieT COBMECTHYIO JEATEIBHOCTh B Mapax W paboduX TPyImmax ¢ y4eTOM KOHKPETHBIX
y4eOHO-TI03HABATEIbHBIX 33]1a4.

4) KpuTHYHO OTHOCHTHCS K CBOEMY MHEHHIO.

5) TloHuMaTh TOYKY 3pCHHUS APYTOTO.

6) Paccyxnarh, CIBIIIATE, CIYIIATH K TOHUMATh APTHEPA, TNITAHKPOBATH M COTIIACOBAHHO OCYIIECTBIIAThH
COBMECTHYIO JICATEIIbHOCTD, IIPABMIILHO BBIPAXKaTh CBOU MBICIIH.

7) VYyacTBOBaTh B KOJUIEKTUBHBIX OOCY)KICHHUSX, MPABUIBHO BBIPAKaTh CBOM MBICITH, POPMYIHPOBATH
OTBETHI ¥ BOIIPOCHI.

8) IlnaHupoBaTh U COTIACOBAHHO OCYIIECTBISTH COBMECTHYIO ICSATEIBHOCTb.

9) Caymarp yuyuTens ¥ OIHOKIACCHUKOB, MHUIIMATHBHO COTPYIHHYATh B MIOMCKE U COOpe MHPOPMAIIH,
C IOCTaTOYHOM MOJTHOTOW M TOYHOCTHIO BBIPaXXaTh CBOM MBICIH B COOTBETCTBUU C 3a/la4aMH U YCJIOBHSIMH
KOMMYHHKAITUH.

Boinycknuk nonyuum 603moicHocms HAYUUMbCA:

1. Vuumwieamv u KoopouHupogamv omauUuHbIE OM COOCMEEHHOU, NO3UYUU Opyeux Jaoel, 8
compyoHuyecmae.

2. Yuyumvieamo paznvie MHeHUs U UHMEPECHl U 0OOCHOBBIEAMb COOCMBEHHYIO NOZUYUIO.

3. Ilonumame omuocumenbHOCMb MHEHUL U NOOX0008 K pelieHUu0 npooiemsi.

4.  Bcmynamw 6 ouanoe, a maxaice y4acmeosamy 6 KOIIEKMUBHOM 00CYHcOeHuy npodiem, y4acmeosams
8 OUCKYCCUU, AP2YMEHMUPOBAMb CE80I0 NOZUYUIO, 811A0EMb MOHOJO2UYECKOUL U OUAN02UYECKOU hopmamu pedu
8 COOMBEMCMBUU C SPAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA.

KoMMyHHKaTHBHBIE YyHUBepPcaJIbHbIE YUeOHbIE AedCTBHA. 7 - 9 Ki1acchl
BbInyCKHUK HAYYHMTCS:

1) TlnanupoBath y4eOHOE COTPYTHHUYECCTBO C YUUTEIEM U CBEPCTHUKAMH, 3a/1aBaTh BOMPOCHI, CIYIIATh U
OTBEYATh Ha BOIPOCHI APYruX, POpMyJINpOBaTh COOCTBEHHBIE MBICIH, BBICKa3bIBAET U OOOCHOBBIBAET CBOIO
TOYKY 3pEHHSI, IPU HEOOXOTUMOCTH OTCTauBaET CBOIO TOUKY 3pEHUS, apryMEHTHPYS €e.

2) C MOJIHOTOM ¥ TOYHOCTHIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBUU C 33][auaMH M YCIIOBUSIMH
KOMMYHHKAITUH.

3) OcymecTBiIseT COBMECTHYIO NESTENBHOCTh B Mapax W padOYHMX TPYMIax C Y4eTOM KOHKPETHBIX
y4eOHO-TT03HABATEIHHBIX 33]1ad.

4) TlpuHMMaTh MHEHHE IPYTHUX, aICKBATHO OTHOCHTHCS K MapTHEpaM, KPUTHYHO OTHOCHUTHCS K CBOEMY
MHEHHUIO.

5) KpuTHYHO OTHOCHTBCS K CBOEMY MHEHUIO, TPUHUMATh MHECHHE CBEPCTHUKOB U JICJaTh BBHIOOD.

6) ITornmmath 3hdexkTHBHOE OOIIIEEe pEIIeHUE MOCTABJICHHOM 3a1auu.



7) CTpeMHTBCS yCTaHABINBATD JOBEPUTEIHHBIC OTHOIICHUS B3aUMOICHCTBHSI.
8) VYuacTBOBaTh B KOJUICKTMBHBIX OOCYXICHHSX, MPABHUIILHO BBIPAXKATh CBOU MBICIIH, (OPMYIUPOBATH
OTBETHI U BOIIPOCHI.
9) Hcmonb30BaTh aJIeKBaTHBIC S3BIKOBBIC CPEACTBA JJIsl OTOOPAKEHHSI CBOMX YyBCTB, MBICICH, MOTHBOB
1 TOTpeOHOCTEH.
10) IlnaHupoBaTh ¥ COrJIACOBAHHO OCYIIECTBIISATH COBMECTHYIO JACATCIBHOCTb.
11) Cnymars y4uTesis ¥ OJHOKIACCHUKOB, MHUIIMATUBHO COTPYIHUYATH B MOUCKE U cOOpe uHdopMaIuy,
C JOCTaTOYHOM MOJHOTOW M TOYHOCTBIO BBIPAXKATh CBOM MBICIM B COOTBETCTBHHU C 3aJla4aMH U YCIOBUSMHU
KOMMYHHKAIUH.
BoinyckHuk noayuum 603mM0M4CHOCHIb HAYYUMbCA:
1. Yuumeieamv u Koopounuposamv omauunvie OM COOCMBEHHOU NO3UYUU Opyeux Jaroell, 6
compyoHuyecmae.
2. Yuyumvieamv paznvie MHeHUs U UHMEPECl U 0OOCHOBbIBAMb COOCMBEHHYIO NOZUYULL.
3. Ilonumamv omHocumenbHOCMb MHEeHUU U NOOX0008 K PeuleHuto npooiembl.
4.  Bcmynamu 6 duanoe, a makaice y4acmeosamy 6 KOJIIEKMUBHOM 00CYHcOeHUU npodiem, y4acmeosams
8 OUCKYCCUL AP2YMEeHMUPO8ANsb C8010 NO3UYUIO, 81A0eMb MOHOLOSUYECKOL U OUANI02UYEeCKOU (popmamu peyu
8 COOMBEMCMBUL C 2PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA.
Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE 1elCTBUS
Buinycknuk nayuumces:
1) [aBaTh onpeaesicHUe MOHSTHSIM.
2) OcCyIIecTBIATh PACIIMPEHHBINH TTOUCK HH(OPMAIIMK C UCIIOIB30BAHUEM PECypCOB OMOINOTEK U
HuTepHera.
3) OmnpenensTh OCHOBBI peai3aliy MPOSKTHO-UCCIICI0BATEIbCKOM eI TEIbHOCTH.
4) OcyiecTisATh BbIOOp Hanbosee 3)(HEKTUBHBIX CIIOCOOOB PELICHHUS 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBU.
5) OcyiecTBIATh CPAaBHEHUE, CEPHU3ALINIO U KIACCU(PHKAIIUIO, CAMOCTOSATEIILHO BHIOUpPAs OCHOBAHUS H
KPUTEPHUH IS YKa3aHHBIX JOTMYECKUX OMEpaLnii.
6) CTpouTh JIOTHYECKOE PACCYKACHHE, BKIIOYAOIIEe YCTAHOBICHUE IIPHYMHHO-CIICACTBEHHBIX CBA3CH.
7) OcHOBaM 03HaKOMHTEIILHOT'0, U3yYaIOIIEr0, YCBAUBAIOIIETO U IIOMCKOBOTO YTCHHUS.
8) CrpyKTypHpOBaTh TEKCTHI, BKIIIOYass YMEHUE BBIJCIATH TIIABHOE U BTOPOCTEIICHHOE, TJIABHYIO H/ICHO
TEKCTA.
BoinyckHuk noayuum 603mMo0xucHOCHIb HAYYUMbCA:
1. Cmasums npobnemy, apesymenmuposams €€ akmyaibHOCMb.
2.  CamocmosmenvbHo npo8ooums UCCIe008aHUe HA OCHO8E NPUMEHEHUs. Memo008 HabI00eHUs U
9KCnepumMeHma.
3. Jlenamv ymo3zaxnouenus u 6616006l HA OCHOBE aApP2yMeHMAayUU.
Ilo3HaBaTenbHbIE YHHBePCcAJIbHbIE YUeOHbIe AelicTBHUs. 6 Kiace
Buinycknuk nayyumca:
1) AwnHanu3upoOBaTh, CPABHUBATH, KIIACCU(PUIIMPOBATH U 00OOIIUTH (PAKTHI U SIBJICHHUSL.
2) BBISBIATS IPUYHUHBI U CICACTBHUS MPOCTHIX SIBICHHIA.
3) CamocrosTenbHO OTOMPATh IS PEIICHHS IPEIMETHBIX YYeOHBIX 3a1a4 HE0OX0MMYI0 HH(OpMAIIHUIO.
4) TlpexncraBnsaTe HHPOPMAIHIO, B TOM uucie ¢ momoinso MKT.
5) Hcnonb30BaTh MOJyYEHHYIO HHOOPMAIIUIO B TPOSKTHOMN JESATEIBHOCTH O] PYKOBOJCTBOM YUHUTEIISI-
KOHCYJbTaHTA.
6) U3BiekaTh HEOOXOUMYIO HH(POPMAIIHMIO U3 TIPOCITYIIAHHOTO O0BSCHEHUS, IETaTh YMO3AKITIOUCHUS 1
BBIBOJIBI B CJIOBECHOMU (hopMe.
7) OcymecTBiATh MOKCK HHPOPMAIIMU U3 Pa3HBIX HCTOYHUKOB.
8) Amnanu3upoBaTh HH)OPMALINIO, OCO3HAHHO YUTATH TEKCTHI C IIETbI0 OCBOCHUS U HCIOIb30BaHHUS.
9) CrpouTh 0CO3HAHHOE U TIPOU3BOJILHOE PEYEBOE BHICKA3bIBAHUE.
10) CamocTosTeNbHO JIe/IaTh BHIBOIBI.
11) OdopmitsATh pe3ynbTaThl UCCICIOBAHHH.
BoinyckHuk noayuum 603mMo0MuCHOCHIb HAYYUMbCA:
1.  Ananusuposame ucmuHHOCMb YMEEPHCOSHU, YMEIOM CMPOUNMb TOSULECKYIO0 YENOUYKY PACCYHCOCHUI.
2. CamocmosamenbHo npeononazamov, Kakas UHGOPpMayus Hy*CHA OJis peuleHus npeoMemHou y4eonoul
3a0ayu, cocmosujeli U3 HeCKOIbKUX UlaA208.



Io3naBaTe/ibHBIE YHHBEpPCAJbHbIE YUeOHbIe AecTBHs. 7 - 9 KiIacchl
Bueinycknuk nayuumca:

1) Pe3ynbTaTUBHO MBICTUTH U pabOTaTh ¢ HH(OpPMAIKEH B COBPEMEHHOM MHUpE.

2) Haxoauts HEOOXOAUMYIO JIsl BBIMOJIHEHHUS pabOThl HH(GOPMAIIMIO B MaTepHaiaX YICOHHKOB U
JIOTIOJIHUTEILHOU JTUTEpaType.

3) CamocCTOSITeNbHO OTOUPATH JJIS PEIICHHS TPSIMETHBIX YIEOHBIX 3a/1a4 HEOOX0MMYI0 HH(DOpMALIUIO.

4) HaxoJuTh ¥ IPEACTABIATh HHPOPMAIIKIO, B TOM yrcie ¢ moMomipio UKT.

5) Hcnonb30BaTh MOJyYEHHYIO HHOOPMAIIUIO B TPOCKTHON JEATEIBHOCTH MOJ] PYKOBOJCTBOM yUHMTEIISI-
KOHCYJIbTaHTA.

6) U3BiekaTh HEOOXOUMYIO HH(POPMAIIHMIO U3 TIPOCITYIIAHHOTO OOBICHEHUS, ACTaTh YMO3AKTIOUCHHUS 1
BBIBOJIBI B CJIOBECHOH (hopMe.

7) CamocTtosTenbHO GopMyJIHpPOBaTh MPOOJIEMY, Ie/IaTh YMO3aKIIOUYCHUS W BBIBOJBI B CJIOBECHOM
dbopwme.

8) Amnanmmu3upoBaTh HH)OPMALIUIO, OCO3HAHHO YUTATh TEKCTHI C IO OCBOCHUS U HCIIOJIb30BAHHUS.

9) CtpouTh 0CO3HAHHOE U MIPOU3BOJILHOE PEYEBOC BBICKA3bIBAHUE.

10) CamocTosTeNbHO /1e/IaTh BHIBOIBI.

11) OdopmitaTh pe3ybTaThl HCCIACIOBAHHIA.

12) CrpouTh JOrHYecKOe paccykKIeHHE, BKIIOYAIOIISEe YCTAHOBICHNUE IPUIUHHO-CIICCTBCHHBIX CBSI3CH.

13) CrpykTypHpOBaTh TEKCTHI, BKJIFOYask yMEHHE BBIICIATH [NIABHOE ¥ BTOPOCTEIICHHOE, TTIABHYIO HICO
TEKCTa.

Buinycknuk nonyuum 603mMo0x4cHOCHb HAYUUMbCA:

1.  Ananrusuposame ucCmuHHOCHb YMEEPHCOCHUL, YMEIOM CMPOUMb TOSUYECKYIO YENOUKY PACCYHCOCHUI.

2.  CamocmosmenvHo npeonoiazams, Kakas UHGopmayus HysHCHA O/ peuieHus npeoMemHou y4eOHou
3a0ayu, cocmosiujeli U3 HeCKOIbKUX Ula208.

InanupyeMbiMu pe3yJibTaTaMu (OPMUPOBAHMSA U PA3BUTHS KOMIIETEHTHOCTH 00y4alOmIMXcs B
00J12CTH UCNI0JIL30BAHNS HH(POPMANIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUA NP U3Yy4YEeHUH
npeaMera «MaTeMaTUKa» SIBJISAIOTCS:

Puxcanus U300paxeHuii U 3ByKOB

BbInycKHUK HAYyYHTCS:

® *OCYIECTBIIATh (PUKCALMIO M300paXEHUH M 3BYKOB B XOJ€ Ipolecca OOCYXKIEHUs, MPOBEACHUs
AKCIIEPUMEHTA, IPUPOJIHOTO Tpoliecca, PUKCALUIO X0Ja U PE3YJIbTAaTOB MPOEKTHOMN AESITEIbHOCTH;

® YYUTHIBATh CMBICII W COJEpXKAHUE JCATEIHHOCTH TPU OpraHu3anuu (UKCAIUU, BBIICISATH IS
(uKcaluu OTAeNIbHbIE AIEMEHTHl 00BEKTOB U MPOLECCOB, 00ECIIEUNBATh KaYeCTBO (PUKCALIMU CYIIECTBEHHBIX
JJIEMEHTOB;

¢ BeIOMpaTh TexHuueckue cpeacrsa UKT nns duxcamum nzobpaxeHuil U 3ByKOB B COOTBETCTBUU C
MOCTABIEHHOM LIEJIbIO;

® IPOBOUTH 00pabOTKy HU(pPPOoBBIX (oTorpaduil ¢ UCHOIB30BAHUEM BO3MOXKHOCTEH CIEeHaTIbHBIX
KOMITBIOTEPHBIX MHCTPYMEHTOB, CO3/1aBaTh MPE3CHTAlMK Ha OCHOBE HU(POBBIX oTorpaduii;

® [IPOBOJUTH 00pabOTKY HU(POBBIX 3BYKO3ANMUCEN C MCIIOJIB30BAHMEM BO3MOXHOCTEH CIIEHUATbHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB, MPOBOUTH TPAHCKPHOUPOBaHUE U POBBIX 3BYKO3AMUCEH;

® OCYIIECTBIIATH BUJIEOCKEMKY U MPOBOJIUTH MOHTAX OTCHSATOTO MaTepHalia ¢ UCIOJIb30BaHUEM
BO3MOKHOCTEH CHEIUaIbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB.

Buinycknuk noayuum 603MONCHOCHb HAYYUMBCA.

® Paznuuames MEoPyYecKyIo PuKcayuIo 36YK08 U u300paxcenuti u mexHu4ecKyo,

e ucnonvzosams ozmoxcnocmu MKT 6 meopueckoti OeamenbHocmu, CA3aHHOU C UCKYCCMBOM,

® OCYWecmeAms MPEXMEPHOe CKAHUPOBAHUE.

Co3nanne NHCbMEHHBIX COO0IICHUH

BbInyCKHUK HAYYMTCS:

® CO3/1aBaTh TEKCT HA PYCCKOM S3bIKE C UCMOJIb30BAaHUEM CJIETOr0 AECATUIATIBIEBOTO KIIABUATypHOTO
MHUCHMa;

® CKAaHMPOBATh TEKCT U OCYIIECTBIISITh PAaCMO3HABAaHHE CKAHUPOBAHHOTO TEKCTA;

® OCYULIECTBIIATh PEIAKTUPOBAHUE U CTPYKTYPUPOBAHHE TEKCTA B COOTBETCTBUU C €T0 CMBICIIOM
CpEICTBaMH TEKCTOBOI'O PEIAKTOPA;

® CO3/1aBaTh TEKCT Ha OCHOBE PAacIIU(POBKH ayAHO3AMKUCH, B TOM YHCIIE HECKOJIBKUX YIYACTHUKOB
00CYXKIEHUSI, OCYLIECTBIISITh MMCbMEHHOE CMBICIIOBOE PE3IOMUPOBAHNE BBICKA3bIBAHUH B X0J1€ OOCYKICHHUS;



® 1ICTIOJIB30BATh CPEACTBA OporpaguuecKkoro ¥ CHHTAKCHYECKOT0 KOHTPOJISI pyCCKOTO TEKCTa.

Buinycknux nonyuum 603moicHocms HAY4UMbCAL:

® co30a6amb MeKCM ¢ UCHONb30BAHUEM CTIeN020 OeCAMUNANbYEE020 KIABUAMYPHO20 NUCbMA,

® 1/CNOIb308AMb KOMNBIOMEPHBLE UHCMPYMEHMbL, YRpOWaowjue pacuiugposky ayouozanucel

Co3nanue, BOCIpUsiITHE H HCI0JIb30BaHMe THIIEPMeINACO00IIeHU i

BbInyCKHUK HAYYHTCSH:

® OpraHM30BBIBATH COOOIIECHNUS B BU/IE JINHEHHOTO WM BKIJIFOYAIOIIET0 CCHUTKU MPEACTABICHUS IS
CaMOCTOSITENTLHOTO IPOCMOTpa uepe3 Opaysep;

e paboTaTh ¢ 0COOBIMHU BHIaMH COOOLLCHHI: AMarpaMMaMH (aJIrOpUTMHUUECKUMU, KOHLIETITYyalbHbIMH,
KJ1acCU(PUKALMOHHBIMU, OPraHU3allMOHHBIMU, POJCTBA U Jp.), KapTaMu (reorpapuuecKumu,
XPOHOJIOTUYECKUMH) U CITYTHUKOBBIMU (OTOTpaQHsIMU, B TOM YHUCIIE B CUCTEMAX III00aIHHOTO
[O3ULIMOHUPOBAHUS;

® [IPOBOJIUTH JEKOHCTPYKIMIO COOOILEHHH, BBIZIEICHHE B HUX CTPYKTYPBI, 3JIEMEHTOB U (DparMeHTOB;

® 1ICTI0JIH30BATh MPH BOCIIPUSATHH COOOLICHUI BHYTPEHHHE U BHEITHUE CCHUTKH;

¢ (hopMyIHPOBATh BOMPOCHI K COOOIEHHIO, CO3AaBaTh KPATKOE ONMMCAHUE COOOIEHHS; IUTHPOBATD
(dbparMeHTBI COOOIICHUS;

® 130MpaTEIbHO OTHOCUTHCS K MH(OpMAIK B OKpY’KaroIieM HHPOPMALIMOHHOM IIPOCTPAHCTBE,
OTKa3bIBaThCsl OT MOTPeOICHUs HEHYKHOU nH(popManuu. (reorpadu4ecKiMU, XpPOHOJOTHUECKUMU) U
CITyTHHKOBBIMH (hOTOTpadusiIMH, B TOM YHCIIE B CUCTEMaX INT00ATBHOTO MO3UIIHOHIUPOBAHUS;

® [IPOBOJIUTH JEKOHCTPYKIIMIO COOOILEHHH, BBIZIEICHHE B HUX CTPYKTYPBI, 3JIEMEHTOB U (DparMeHTOB;

® 1ICTI0JIb30BATh MPU BOCIPUATHH COOOLICHUI BHYTPEHHHE U BHELTHUE CChUIKH;

¢ (hopMyIMPOBaTh BOMPOCHI K COOOIEHHIO, CO34aBaTh KPATKOE ONMCAHUE COOOILEHHS; IUTUPOBATh
(dhparMeHThI COOOIIEHNS,

® 130MpaTEeIbHO OTHOCUTHCA K MH(OpPMALUU B OKPYKAIOLIEM MHPOPMALMOHHOM MPOCTPAHCTBE,
OTKa3bIBaThCsl OT OTPeOICHUsI HEHYKHOW MH(pOpMaLnu.

Buvinycknux noayuum 603m0icHOCmMb HAYYUMBCA:

® NPOEKMUPOBaAmMb OU3AUH COOOWEHUL 8 COOMBEMCMBUU C 3A0AUAMU U CPEOCMBEAMU OOCMABKU,

® NOHUMAMb COOOWEHUSA, UCNONb3YS NPU UX BOCNPUAMUU BHYMPEHHUE U HEWHUE CCOLIKU, PA3IUYHbLE
UHCMPYMEHMbl NOUCKA, CNPABOYHbIE UCTNOYHUKU (6KIH0UAS OBYA3bIUHbLE).

KomMMmyHUMKaI¥s ¥ COIMaIbHOE B3aUMO/IEHCTBHE

BeinmyckHUK HayduTCs:

® BBICTYTIATh C Ay JUOBUJICONOIEP)KKOM, BKIIFOYasl BEICTYIJICHHE TIepe/l AUCTAaHIIMOHHOM ayTuTOpHEH;

® y4yaCTBOBaTh B OOCYXJeHUH (ayAMOBUAECOPOPYM, TEKCTOBbIM (opyM) ¢ HCHOIB30BaHUEM
BO3MOKHOCTeN MHTepHeTa;

® 1ICTI0JIb30BaTh BO3MOKHOCTHU 3JIEKTPOHHOM MOYTHI JIsI ”HPOPMALIMOHHOTO OOMEHa;

® BECTH JINYHBINA JHEBHUK (0JI0T) € MCTIOIb30BaHUEM BO3MOXKHOCTEH MHTEepHeTa;

® OCYILECTBJIATH ~ OOpazoBaTeNbHOE  B3aUMoOJEHcTBUE B MH()OPMAIMOHHOM  HPOCTPaHCTBE
00pa30BaTENBHOIO YUPEXKJICHUA (MIOJydeHHE M BBIIOJHEHHE 3a/laHuil, MOJIyuyeHHe KOMMEHTapueB,
COBEpPILIECHCTBOBAHKE CBOEH paboOThI, (hopMHUpOBaHKE OPT(OINO);

e coOFOTaTh HOPMBI HH()OPMAIIMOHHOM KYJIBTYPhI, STUKH U MTPaBa; C yBAKCHHEM OTHOCHTHCS K YaCTHON
nH(popManuy ¥ HTHPOPMAIIMOHHBIM IIpaBaM JPYTUX JOEH.

Buinycknuk noayuum 603MONCHOCHb HAYYUMBCA.

® 83aUMOO0EUCBO8AMb 8 COYUANbHBIX CemsX, pabomams 8 epynne Hao cooOueHueM (6uKu);

® yuacmeosamn 6 PoOpymMax 6 COYUaIbHbIX 00PA308AMENbHBIX CEMX,

® 83aUMOOELICMBOBAMb ¢ NAPMHEPAMU C UCNOTIL30BAHUEM 803MOdNCHOCmell Mnmepnema (uzposoe u
meampanvHoe g3aumooeticmaue).

IHouck u opranu3anus XpaHeHust HHGopMaL Ul

BbInyCKHUK Hay4uTCH:

® *IICTIOJIb30BATh Pa3IMUHbIEe TPUEMBI TOMCKa HHPOpMaluu B IHTEpHETE, TOUCKOBBIE CEPBUCHI,
CTPOWTH 3aIPOCHI JUIsI MOUCKAa MHPOPMAIIMU M aHATTU3UPOBATH PE3yJIbTATHI ITOKCKA;

® CTI0JIH30BaTh MPUEMBI IOMCKAa UHPOPMALIMU HA MEPCOHATIHLHOM KOMITbIOTEPE, B HH(POPMAIIMOHHON
cpezie TMMHa3uu U B 00pa30BaTeIbHOM ITPOCTPAHCTBE;

® ICTI0JIH30BATh Pa3IMYHbIe OMOIMOTEUHbIC, B TOM YHUCIIE AJIEKTPOHHBIC, KATaJOTH JJIS TIOMCKa
HEOOXOIUMBIX KHUT;



e icKaTh HH(OPMAIIMIO B pa3IMUHBIX 0a3ax JaHHbBIX, CO3[1aBaTh U 3aMOJIHATH 0a3bl TaHHBIX, B YACTHOCTH
MCIIOJIb30BaTh PA3IMYHBIE OMPECIIUTENH;

¢ popMupoBaThH COOCTBEHHOE MH(POPMAIIMOHHOE MTPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MalOK U
pa3Meniath B HUX HY)KHbIE HH(POPMAIIMOHHbIE HCTOYHUKHU, pa3Melnats nHbopmaiuio B luTepuere.

Buinycknux nonyuum 6o3modcHocms Hayyumscs:

® c030a6amb U 3aNO0IHAMb PA3IUYUHbIE ONPEOeNUmen;

® LICNONIL308AMb  PA3NUYHbIE NPUEMbL  Noucka uHgpopmayuu 6 Humepneme 6 xoode yueOHOU
OesimeibHOCHU.

IInanupyemMble pe3yabTaThl 0CBOEHUSI MEKIUCHUIIIUHAPHOMH POrpaMMbl
«OCHOBBI Y4eOHO-HCCIe10BATEIHCKON M MPOEKTHOM JAeSITeJIbHOCTH, KOTOPbIE T0CTHUTAI0TCS
MOCPEeICTBOM U3y4eHHUsl y4eOHOro mpeamera «MareMaTuka» cjeayronue:

BbINyCKHUK HAYYUTCS:

® [JITAHUPOBAThH ¥ BBIMIOJHATE yU4eOHOE MCCIEAOBAHUE U YISOHBIN MPOCKT, UCIIONIb3Ysl 000pyI0BaHNE,
MOJIETIN, METO/IbI ¥ IPUEMBI, aJIEKBaTHbBIE HCCIEAYEMOM polieme;

® BLIOMPATH M UCII0JIb30BATh METO/IbI, PeJIEBAaHTHBIE paccCMaTpUBAeMOl MpobIeme;

® pacrio3HaBaTh U CTaBUTh BOIMPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITH MOJYyYEHBI MYyTEM HAY4YHOTO
UCCIIEIOBaHMs, OTOMpaTh aJeKBaTHbIE METOABl HCCIEAOBaHUsA, (POPMYIUPOBATH BBITEKAIOIINE W3
WCCJICIOBAHMS BBIBOJIBL;

® [ICIIOJIB30BATh TaKWE MAaTEMATUYCCKUE METOABl M MPUEMBI, KaK aOCTpakius W WacaTu3aIus,
JI0Ka3aTeNIbCTBO, J0KA3aTeNbCTBO OT MPOTHUBHOTO, JOKA3aTeNbCTBO IO aHAJOTHH, OIMPOBEPIKEHHE,
KOHTpPIIPUMED, UHAYKTUBHBIE U JIETYKTUBHBIE PACCYKICHUS, TOCTPOCHUE U UCIIOJIHEHUE AlITOPUTMA;

® HCIOJIb30BaTh TaKU€ €CTECTBEHHO-HAyYHBIE METOABbl W MPHUEMBI, Kak HaOII0JeHHE, MOCTaHOBKA
MpOOJIeMBI, BBIIBIDKEHUE «XOPOIICH THUIOTE3bD», JKCIEPUMEHT, MOJACIUPOBAHNE, HCIIOJIb30BAHUC
MaTEeMaTHYeCKUX MOJeNel, TeopeTHUeckoe OOOCHOBAHHE, YCTAaHOBIIEHHWE TPaHULl MPUMEHUMOCTHU
MOJICTTH/TEOPHH;

® [ICTI0JIB30BaTh HEKOTOpPhIE METOJbI IOJYYeHHUS 3HAHWM, XapaKTepHbIe s COLUAJIbHBIX H
UCTOPUYECKUX HAYK: MOCTAaHOBKA MPOOJIEMBI, OMIPOCHI, OMMCAHUE, CPABHUTEIHLHOE HCTOPUUYECKOE OIMUCAHUE,
00BSICHEHHE, UCTIOJIb30BAHNE CTATHCTUICCKUX JTAHHBIX, MHTEpIIpeTanus (akTos;

® 5ICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHs, MCIIOJb30BaTh SI3BIKOBBIE CPE/ICTBA,
aJieKBaTHBIE OOCYKIaeMoi mpodieme;

¢ OTUIMYATh (PAKTHI OT CYKJICHUW, MHCHHN U OIICHOK, KPUTHYECKHA OTHOCHUTHCS K CYXKJICHHUSIM, MHCHHSIM,
OIICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHMSI;

® BHJICTh 1 KOMMEHTHPOBATH CBSI3b HAYYHOTO 3HAHUS U IICHHOCTHBIX YCTAHOBOK, MOPAIBHBIX CYXKICHUN
MIPY TTOJTYICHUH, PACTIPOCTPAHCHUH Y IPUMEHEHUU HAYIHOTO 3HAHHUS.

Buinyckuux nonyuum 603moxcHocms HAyuumuvcs:

® CaMOCMOSIMENbHO 3a0yMbl6amb, NIAHUPOSAMb U BbINOJHAMb YYeOHoe ucciedosanue, y4eOHbll U
COYUANBHBIL NPOEKN;

® LICNONIL308AMb 002A0KY, 03APEHUe, UHMYUYUIO,

® LCNONL308AMb  MaKUe Mamemamuyeckue Memoobl U NPUEMbL, KaAK nepedop  102UHYeCKUX
803MOJICHOCIEL, MAMEMAMU4ecKoe MOOeIUpPO8aHue;

® LICNONIL308AMb MAKUE eCMeCE8EeHHO-HAYYHble MemoObl U NPUEMbl, KAk abcmpasuposauue om
NPUBX00AUUX haKMOPO8, NPOBEPKA HA COBMECMUMOCTb C OPYSUMU U3BECTNHBIMU (DAKMaAMU,

® LCNONIL308AMb  HEKOMOpble Memoobl NONYVYEHUs] 3HAHUL, XapakmepHvle Ol COYUANbHLIX U
UCTNOPUYECKUX HAYK. AHKeMmUposanue, MOOeIupo8anue, NOUCK UCMOPUYECKUX 00pa3y08,

® LCNONIL308AMb HEKOMOpble NPUEMbBL XYOOHCECMBEHHO20 NO3HAHUS MUPA: YeloCmHOoe 0mobdpaxceHue
mupa, 00pasHocmb,  XYO0XHCECMBEHHbIN  BLIMbICEN, OpP2AHUYECKoe eOUHCmEo obwe2o0, 0CoOEeHHO20
(MUNUYHO20) U OUHUYUHO20, OPUSUHATILHOCTIb,

® *YeNIeHanPasleHHO U OCO3HAHHO PA38UBAMb C8OU KOMMYHUKAMUBHbIE CNOCOOHOCMU, O0C8AUBAMb
HOBble A3bIKO8ble CPe0Cmaa;

® 0CO3HABAMb CB0I0 OMBEMCMBEHHOCMb 3d O00CMOBEPHOCMb NOJYYEHHbIX 3HAHUL, 3d KA4yecmeo
8bINOIHEHHO20 NPOEKMA.



[Inanupyemble pe3yabTaThl 0CBOEHHS MEKIMCIUIIIMHAPHON NPOrpaMMblI
«CTpaTerum cMbICJI0BOT0 YTEHHs U Pad0Ta ¢ TEKCTOM», KOTOPbIe JOCTUTAIOTCH MOCPEeACTBOM
u3ydeHus npeamera «MaTtemaTukay cieaywoume:
Pabora ¢ TekcToM: mouck HHGOPMANMM U IOHUMAHME IPOYUTAHHOTO
BbINyCKHUK HAYYUTCS:
® OPUEHTUPOBATHCA B COJIEP>KAHUU TEKCTa U IOHUMATh €r0 LeTOCTHBIN CMBICIL:
® OMIPEEIIATH TVIABHYIO TEMY, OOIYIO 1IeJIb WM Ha3HaYCHHE TEKCTa;
® BLIOMPATH U3 TEKCTA WM IPUIYyMaTh 3arojIOBOK, COOTBETCTBYIOIIMM COEPKAHUIO U 001LIEMY
CMBICITY TEKCTa;
¢ hopmynrpoBaTh TE€3HC, BEIPAKAIOIINI OOIINN CMBICI TEKCTA;
® [IPEIBOCXUINATH COJIEPKaHUE MPEMETHOIO TIaHa TEKCTa 0 3arojIOBKY U ¢ OMIOPOH Ha
MIPEIbIAYIINUN OTIbIT;
® 00BACHATH NOPATOK YACTSH/MHCTPYKIIMIMA, COIEPIKAIINXCS B TEKCTE;
® COTIOCTABJISITh OCHOBHBIE TEKCTOBbIE M BHETEKCTOBbIE KOMIIOHEHTBI: OOHApYXHBaTh COOTBETCTBUE
MEX/1y 4acThblO TEKCTa U ero ol0iel uueei, chopMyIupOBaHHON BOIPOCOM, OOBSICHATH Ha3HAUYEHUE KapThl,
PHCYHKa, MOSICHATh YacTH rpaduKa WK TaOJIUIBI U T. [I.;
® HaXOJIUTh B TEKCTE TpeOyemyro HHpopMaIuio (mpoderaTb TEKCT ri1a3aMu, OMPEIeIsITh €r0 OCHOBHbBIE
AJIEMEHTBI, COTIOCTABIATH (POPMBI BhIpaKeHUsI WH(GOPMAIIMK B 3alIpOCe U B CAMOM TEKCTE, YCTaHABIIUBATb,
SBJIAIOTCSL JIW OHU TOXJECTBEHHbIMU WJIM CHHOHUMHYECKMMHM, HAXOJIUTh HEOOXOAUMYIO E€IUHUILY
nH(pOpMaIIUU B TEKCTE);
epemarth y4eOHO-IIO3HABATEIbHbIE U Y4YEOHO-NIPAKTUYECKUE 3a/adyd, TpeOyrolue IMOJHOTO U
KPUTHYECKOTO MOHMMAaHUS TEKCTA!
® OIIPEJENIATh HA3HAYEHUE PA3HbIX BUJOB TEKCTOB;
e CTaBUTH TMepeln co0oil Iesb YTEHHs, HaMpaBisisi BHUMaHHE HA TMOJE3HYIO B JaHHBIH MOMEHT
nHpopMaIuo;
® pa3IMyaTh TEMbI U IIOATEMBI CIIEHUATBHOIO TEKCTA;
® BBIJICNIATH IJ1aBHYIO U U30BITOYHYIO HH(OPMAIIHUIO;
® [IPOTHO3UPOBATH MOCIIEI0BATENIBHOCTD H3JI0KEHNS UAECH TEKCTA;
® COIOCTABJIATh Pa3HblE TOUKU 3PEHUS U pa3Hble HCTOYHUKH WH(POpMAIMHU 10 33/1aHHON TeMe;
® BHINOJIHATH CMBICJIOBOE CBEPTHIBAHHE BBIJICIIEHHBIX (DAKTOB M MBICIIEH;
¢ hopMupoOBaTH Ha OCHOBE TEKCTa CUCTEMY apryMEHTOB (JI0BOJIOB) AJisi OOOCHOBAHUS OIpPEAeIEHHON
MO3UIUH;
® [IOHMMaTh JYLUIEBHOE COCTOSTHUE IIEPCOHAXKEN TEKCTa, CONEPEKUBATD UM.
Buinyckuux nonyuum 603moxucHocms HAyuumuvcs:
® QHATUZUPOBAMb USMEHEHUS. C80€20 IMOYUOHANLHO20 COCMOSHUA 8 Npoyecce YmeHus, NONYYeHUs U
nepepabomxu NOLy4YeHHOU UHDOPpMAYUU U €€ OCMBICIEHUS.
Pabora ¢ TekcToM: npeodpa3oBaHue U MHTepHpeTanus HHPOPMALHUHU
BbinmycKHUK HAy4HuTCS:
® CTPYKTYPHUPOBATh TEKCT, UCIOJIb3YSl HyMEpAIUIO CTPAHHULI, CIIUCKH, CCHUIKH, OTJIaBJICHHUS; TPOBOIUTH
MIPOBEPKY MPaBOMMCAHNUS; UCIIOJIb30BATh B TEKCTE TaOIHUIIbI, H300paKeHMUS,
¢ 1peo0pa3oBbIBaTh TEKCT, HCIOJb3ysd HOBBIE (OPMBbI MpEACTaBICHUS HHPOpMALUU: (OPMYIIBL,
rpaduku, 1MarpaMMbl, TaOIUIB! (B TOM YHUCIIE TUHAMUYECKHE, JIEKTPOHHBIE, B YACTHOCTH B NMPAKTUYECKUX
3ajjauax), MepexouTh OT OJJTHOTO MPEJCTABICHUS JaHHBIX K IPYTOMY;
® HTEPIPETUPOBATH TEKCT:
- CpaBHUBATh M NMPOTHUBONOCTABIATH 3aKIIOYEHHYIO B TEKCTE HH(POPMALIMIO PA3HOTO XapaKTepa;
- 00HapyXUBaTh B TEKCTE JIOBOJIbI B TOATBEPK/ICHNE BBIIBUHYTHIX T€3HCOB;
- JienaTh BBIBOJBI U3 CHOPMYITUPOBAHHBIX OCHIIOK;
- BBIBOJMTH 3aKJIIOUEHUE O HAMEPEHUU aBTOPa UJIH INIABHON MBICIH TEKCTA.
Buinyckuux nonyuum 603MOoNCHOCIb HAYYUMbCA:
® 8bIAGIAMb UMNIUYUMHYIO UHGOPMAYUIO MEeKCma HA OCHO8e CONOCMABIEHUs ULIIOCMPAMUBHO20
mamepuania ¢ uHgopmayuel meKCma, aHAIU3A NOOMeEKCma (UCHONb308AHHLIX S3bIKOBbIX CPeOCms U
CMpYKmypbl mexcma,).
Pabora ¢ TekcTOM: olleHKa HH(OPpMALTUN



BbINYCKHUK HAYYHTCS:
® OTKJIMKAThCS Ha COZIepP)KaHUE TEKCTa!

- cBsI3BIBaTh MH(OpMaNNIo, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMH U3 APYTUX HCTOYHUKOB;

- OLICHMBATh YTBEPXKIICHHS, CIICIAaHHBIE B TEKCTE, NCXO/s U3 CBOUX MPEACTABICHUN O MUDE;

- HAXOJUTh JIOBOJBI B 3AIIUTY CBOCH TOYKU 3PCHHUS;

- OTKJIMKaThCsA Ha GOPMY TEKCTa: OLIEHUBATH HE TOJIBKO COIEpKaHNE TEKCTa, HO U ero Gopmy, a B
IEJIOM — MacTePCTBO €ro UCTIOIHEHUS;

- Ha OCHOBE MMEIOIIMXCS 3HAHUH, KU3HEHHOTO OIBITA MOJBEPraTh COMHEHHIO JOCTOBEPHOCTH
uMmeroeicss uHpopManuy, OOHAPYXKHMBATh HEAOCTOBEPHOCTH IOJIydaeMOW WH(OpMaIHnH,
npo0esbl B UH(GOPMAIMK U HaXOIUTh IIYTH BOCIIOJIHEHUS STHX MPOOEIIOB;

®B mporecce padoThl ¢ OJHUM HIIM HECKOJIBKUMH HMCTOYHHKAMH BBISBIATH COJCPXKALIYIOCS B HUX
IPOTHUBOPEUYHNBYIO, KOHPINUKTHYIO HHPOPMAIIHIO;

® ICTIOJIb30BATh TIOJIYYCHHBIH OIBIT BOCHPHUATHS HH(MOPMAIMOHHBIX OOBEKTOB il OOOTaIICHHUs
YyBCTBEHHOTO OIBITA, BHICKA3bIBATH OIICHOYHBIE CY)KICHUS U CBOIO TOUYKY 3PEHHS O TTOJTyYEHHOM COOOIICHUN
(IpOYUTAaHHOM TEKCTE).

BoinyckHuk nomyuum 603MOMCHOCMb HAYYUMBCA:

® KPUMUYECKU OMHOCUMbCS K PEKIAMHOU UHGpopmayuu,

® HAX0OUMb CNOCOObL NPOBEPKU NPOMUBOPEUUBOT UHPOPMAYUU,

® onpeoensims 00CMOBEPHYIO UHPOPMAYUIO 6 Clyude HANUYUS NPOMUBOPEUUBOU UNU KOHPIUKMHOL
cumyayuu.

IInanupyembimMu pe3yjbTaTaMu (GOpMHPOBAHUSA M PA3BUTHS KOMIIETEHTHOCTH 00y4aIOLINXCH B
00/1aCTH MCI0/1b30BaHNS HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI MPU U3y4YeHUH
npeaMera «MaremMaTuka» SABJISIOTCH:

Puxcanus U300paxeHuil 1 3ByKOB

BbinmyckHUK HayuMTCS:

® OCYILECTBIIATh (PUKCAIMIO M300paKEHUH W 3BYKOB B XOJIe Mpolecca OOCYXIEHMs, MPOBEACHUs
AKCIIEPUMEHTA, IPUPOJIHOTO Tpoliecca, PUKCALUIO X0Ja U PE3YJIbTAaTOB MPOEKTHOMN AESITEIbHOCTH;

® YYUTBIBATh CMBICI U COJEpXKAHUE JEATENIbHOCTH INpH OpraHu3aluu (QUKCAllUu, BBLAETATH IS
(uKcaluu OTJENbHbIE AIEMEHTHI 00BEKTOB U MPOLIECCOB, 00ECIeYNBaTh KaueCTBO (PUKCAIIMH CYIIECTBEHHBIX
AJIEMEHTOB;

¢ BrI0MpaTh TexHuueckue cpeactsa MKT mia ¢ukcanum n3zoOpakeHUi M 3BYKOB B COOTBETCTBUU C
IIOCTABJIEHHOW LIEJIBIO;

® [IPOBOJUTH 00pabOTKy IUGPOBBIX (poTorpadguil ¢ MCHOIB30BAHUEM BO3MOKHOCTEHM CIIEMAIbHBIX
KOMITBIOTEPHBIX MHCTPYMEHTOB, CO3/1aBaTh MPE3EHTALINN HAa OCHOBE HIU(PPOBBIX doTorpaduii;

® [IPOBOJUTH 00pabOTKY LM(POBBIX 3BYKO3aIMCEH C MCIIOJIB30BAHUEM BO3MOKHOCTEW CIIEHAIbHBIX
KOMIIBIOTEPHBIX HHCTPYMEHTOB, IPOBOJUTH TPAaHCKPUOMPOBaHNUE U (PPOBBIX 3BYKO3aAMHCEH;

® OCYLIECTBIIATh BHUACOCHEMKY M IPOBOJUTH MOHT@X OTCHATOrO MaTepuala € HCIOJIb30BaHUEM
BO3MO>KHOCTEH CIIEIMAIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

Buinycknux nonyuum 603mM0HCHOCTb HAYHUMBCAL:

® PasIUYaAms MEOPUECKYI0 PUKCAYUIO 36YKO8 U U300PAdICEHUN U MEXHUUECKYIO,

e ucnonvzosams ozmoxcnocmu MKT 6 meopueckoti 0esmenoHocmu, C8A3aHHOU C UCKYCCIMBOM,

® OCYWecmeiAmsb MPEXMEpHOe CKAHUPOBAHUE.

Co3nanne NUCbMEHHBIX COO0IIEHUH

BbInyCKHUK Hay4uTCH:

® CO371aBaTh TEKCT HA PYCCKOM S3BIKE C UCIOIb30BAHUEM CJIETIOr0 AECATUIIAIBIEBOIO KJIIABUATYPHOTO
IIIChMa;

® CKaHMPOBATh TEKCT U OCYLIECTBIISITh PaClO3HABAaHNE CKAHUPOBAHHOI'O TEKCTA;

® OCYUIECTBIIATH PEIaKTUPOBAHKE U CTPYKTYPUPOBAHUE TEKCTA B COOTBETCTBUHU C €70 CMBICIIOM
CPEIACTBAaMH TEKCTOBOI'O PENAKTOPA;

® C03/1aBaTh TEKCT HAa OCHOBE pacIIM(pOBKU ayJH0O3aMUCH, B TOM YHCIIE€ HECKOJIBKUX YYACTHUKOB
00CYX/IeHUs], OCYILECTBIIATh MMCbMEHHOE CMBICIIOBOE PE3IOMUPOBAHKE BbICKAa3bIBaHUI B X0€ OOCYXKIEHUS;

® 1ICTIOJIB30BATh CPEICTBA Op(orpapuuecKoro 1 CHHTAKCHIECKOTO KOHTPOJIS pyCCKOTO TEKCTa.



Buinyckuux nonyuum 6o3moxcnocms Hayuumucs:

® c030a6amb MeKCM C UCHOIb308AHUEM CILeN020 OeCAMUNANbLYEB020 KIABUAMYPHO20 NUCbMA,

® LICNONIL308AMb KOMNbIOMEPHbIE UHCMPYMEHmMbl, YApowaruue pacuudposxy ayouozanucell

Co3nanue, BOCIpUsiITHE H HCI0JIb30BaHMe THIIEPMeINACO00IIeHI i

BbINyCKHUK HAYYUTCS:

® OpraHM30BBIBATH COOOIIECHNUS B BU/IE JIMHEHHOTO WM BKIIFOYAIOIIETO CCHUTKU MPEACTABICHUS IS
CaMOCTOSITENILHOTO MPOCMOTpa yepe3 Opaysep;

e paboTaTh ¢ 0COOBIMH BHIaMU COOOILEHU: TuarpaMMamMu (aIrOpUTMUYECKUMU, KOHLENTYaIbHbIMU,
KJ1acCU(UKALMOHHBIMU, OPTaHU3allMOHHBIMU, POJICTBA U JP.), KapTaMu (reorpauueckumu,
XPOHOJIOTUYECKUMH ) U CITYTHUKOBBIMH (hOTOTpausiIMH, B TOM YUCIIE B CUCTEMAX TI100aIbHOTO
MO3UI[MOHUPOBAHMS,

® [IPOBOJIUTH JCKOHCTPYKIIMIO COOOILIECHHH, BBIZICTICHHE B HUX CTPYKTYPBI, 3JIEMEHTOB U (pparMeHTOB;

® 1ICTI0JIH30BATh MPH BOCIIPUSATHH COOOLICHUI BHYTPEHHHE U BHEITHUE CCHUTKH;

¢ hopmyaHpoBaTH BOMPOCH! K COOOILIEHHUIO, CO3/1aBaTh KPATKOE OMMCAHUE COOOIIEHUS; IIUTUPOBATD
(dbparMeHThI COOOIIEHNS;

e 130UpaTebHO OTHOCUTHCS K MH(GOPMAIIMU B OKpY’Karo1eM HHHOPMAIMOHHOM POCTPAHCTRBE,
OTKa3bIBaThCsI OT MOTPEOICHUSI HEHYKHOU HHpopManuy. (reorpa@uuecKuMu, XpOHOJIOTHUECKUMHU) U
CITYTHHKOBBIMH (hOTOTpadusiIMH, B TOM YHCIIE B CUCTEMaX INI00ATBHOTO MO3UIIMOHNPOBAHUS;

® [IPOBOJIUTH JCKOHCTPYKIIHIO COOOIIIEHH, BBIZICTICHIE B HUX CTPYKTYPBI, 3JIEMEHTOB U (pparMeHTOB;

® [CII0JIb30BATh MIPU BOCHPUATHUN COOOIIEHUI BHYTPEHHHE U BHEIIHNUE CCHUIKHY;

¢ hopmyIHpoBaTH BOMPOCH! K COOOIIEHHUIO, CO3/1aBaTh KPATKOE OMMCAHUE COOOUICHHUS; IUTUPOBATh
(dbparMeHTBI COOOIICHUS;

e 1130UpaTeIbHO OTHOCUTHCS K MH(POpPMAIMN B OKpYXKarouieM WH(GOPMallMOHHOM MPOCTPAHCTBE,
OTKa3bIBaThCSI OT MOTPEOICHHSI HEHY>KHON HH(POPMAIIHH.

Buinyckuux nonyuum 603moxucHoCmb HAYYUMbCA:

® IPOEKMUPOBAMb OU3AUH COOOUEHUL 8 COOMBEMCMBUU C 3A0a4aMU U CPeOCmMBaMU 00CMABKU,

® IOHUMAMb COOOWeHUS, UCNONIb3YSA NPU UX BOCIPUAMUL BHYMPEHHUE U 8HEUHUEe CCOLIKU, PA3IUiHble
UHCMPYMeHmMbl NOUCKA, CNPABOYUHbIE UCTMOYHUKU (8KTIIOUAsL O8YA3bIYHbLE).

KoMmyHukanus u conuaabHoe B3anMojeiicTBue

BbinycKHUK HAYyYHMTCSI:

® BBICTYTIATh C ayJHMOBUCONOIEP)KKOM, BKIIIOYas BHICTYIICHHE TIepe/l AMCTAaHIIMOHHOMN ayIuTOpHEN;

® yyaCTBOBaTh B OOCYyXJeHUH (ayAMOBUAECOPOPYM, TEKCTOBbIM (opyM) ¢ HCHOIb30BaHUEM
BO3MOKHOCTeN MHTEpHeTa;

® CTI0JIH30BATh BO3MOYKHOCTH DJIEKTPOHHOM MOYTHI TSt ”HPOPMAIIMOHHOTO 0OMEHa;

® BECTH JIMYHBIN THEBHUK (OJIOT) € HCII0JIb30BaHHEM BO3MOXKHOCTEN MIHTEepHETa;

® OCYIIECTBIIATH ~ O0OpazoBaTeNbHOE  B3aUMOJEHCTBHE B HMH(DOPMAIMOHHOM  TPOCTPAHCTBE
00pa30BaTENbHOIO YUPEXKICHHUS (MIOJydeHHE M BBIIOJHEHHME 3a/laHuil, MOJIyuyeHHe KOMMEHTapueB,
COBEpIIEHCTBOBaHUE CBOEH paboThl, hopMUpOBaHUE MOPTHOINO);

® cOOMI01aTh HOPMBI HH()OPMAIIMOHHOM KYJIBTYPBI, TUKH U TIPaBa; C yBAKCHHUEM OTHOCUTHCS K YaCTHOU
nH(popManuy ¥ HTHPOPMAIIMOHHBIM IIpaBaM JPYTUX JOEH.

Buinyckuux nonyuum 603M0oNCHOCb HAYYUMbCA:

® 83aUMOO0EUCBO8AMb 8 COYUANbHBIX CemsX, pabomams 8 pynne Hao cOoOweHuem (8UKu);

® yuacmeosams 6 Popymax 8 COYUAIbHLIX 0OPA308AMENbHLIX CEMSX,

® 83aUMOOELICMBOBAMb ¢ NAPMHEPAMU C UCNONIL30BAHUEM 8O3MOdNCHOCmel Mnmepnema (uzposoe u
meampanvHoe g3aumooeticmaue).

IHouck u opranu3anusi XpaHeHust ”HGopManuu

BbInyCKHUK Hay4uTCH:

® 1ICTI0JIb30BATh Pa3IMYHbIe TPUEMBI TOUCKa HH(opMaly B IHTepHETE, HTOMCKOBBIE CEPBUCHI, CTPOUTH
3ampockl AJsl ToMcKa HH(GOPMAIIUY U aHATTU3UPOBATh PE3yIbTAThl TOKUCKA;

® CTIOJIK30BaTh MPUEMBI TTOWCKAa WHPOPMALIMU HA TIEPCOHATHPHOM KOMITBIOTEPE, B HH(POPMAITMOHHON
cpezie TMMHAa3uu U B 00pa30BaTeIbHOM MTPOCTPAHCTBE;

® 1ICII0JIb30BATh pa3inyHble OMOIUOTEUHBIE, B TOM YHCIIE AJIEKTPOHHbBIE, KaTalIOrH AJIs MOMCKa
HEOOXOIUMBIX KHUT;



e icKaTh HH(OPMAIIMIO B pa3IMUHBIX 0a3ax JaHHbBIX, CO3[1aBaTh U 3aMOJIHATH 0a3bl TaHHBIX, B YACTHOCTH
MCIIOJIb30BaTh PAa3IMYHbIE ONPECIIUTENH;

¢ popMupoBaThH COOCTBEHHOE MH(POPMAIIMOHHOE MTPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MalOK U
pa3Meniath B HUX HY)KHbIE HH(POPMAIIMOHHbIE HCTOYHUKHU, pa3Melnats nHbopmaiuio B luTepuere.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

® c030a6amb U 3aNO0IHAMb PA3IUYUHbIE ONPEOeNUmen;

® LICNONIL308AMb  PA3NUYHbIE NPUEMbl  noucka uHgpopmayuu 6 Humepneme 6 xoode yueOHOU
OesimeibHOCHU.

IInanupyemMble pe3yabTaThl 0CBOEHUSI MEKIUCHUIIIUHAPHOMH POrpaMMbl
«OCHOBBI Y4eOHO-HCCIe10BATEIHCKON M MPOEKTHOM AeSITeJIbHOCTH», KOTOPbIE J0CTUTAIOTCS
MOCPEeICTBOM U3y4eHHUsl y4eOHOro mpeamera «MareMaTuka» cjeayronue:

BbINyCKHUK HAYYUTCS:

® [JITAHUPOBAThH ¥ BBIMIOJHATE yU4eOHOE MCCIEAOBAHUE U YISOHBIN MPOCKT, UCIIONIb3Ysl 000pyI0BaHNE,
MOJIETIN, METO/IbI ¥ IPUEMBI, aJIEKBaTHbBIE HCCIEAYEMOM polieme;

® BLIOMPATH U UCIIOJIB30BATh METO/IbI, PeJIEBAaHTHBIE paccMaTpUBaeMOi pobdieme;

® pacrio3HaBaTh U CTaBUTh BOIMPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITH MOJYyYEHBI MYyTEM HAY4YHOTO
UCCIIEIOBaHMs, OTOMpaTh aJeKBaTHbIE METOABl HCCIEAOBaHUsA, (POPMYIUPOBATH BBITEKAIOIINE W3
WCCJICIOBAHMS BBIBOJIBL;

® [ICTI0JIB30BAaTh TaKW€ MaTeMaTUYeCKUe METOAbl M MPUEMBI, KaKk aOCTpakuus W HJeanu3alus,
JI0Ka3aTeNIbCTBO, JIOKA3aTeNbCTBO OT IMPOTUBHOTO, JOKa3aTeNbCTBO IO aHAJOTHH, OIMPOBEPIKEHUE,
KOHTPIIPUMEDP, WHIYKTHBHBIC W JCIYKTUBHBIC PACCYXKICHHS, TMOCTPOCHUE W WCIIOTHCHHE ajrOpUTMa; ©
UCIOJIb30BaTh TaKME €CTECTBEHHO-HAYYHbIE METOAbl U MPUEMBI, KaK HaOJ0/IeHne, TOCTaHOBKA MPOOJIEeMBbl,
BBIIBIDKCHUE «XOPOIIEH THIOTE3b», IKCIEPUMEHT, MOJCIHPOBAHUE, HCIIOJB30BAHHE MAaTEMaTHYCCKHIX
MojieJiel, TeopeTHieckoe 000CHOBAaHUE, YCTAHOBIIEHUE TPAHUI] IPUMEHUMOCTH MOJIEIIN/TEOPUH;

® [ICIIOJIB30BATh HEKOTOPHIC METOJbI TIONYYCHHS] 3HAHWM, XapaKTepHbIC I CONHAIBHBIX W
HUCTOPUYECKUX HAYK: IIOCTAHOBKA MPOOJIEMEBI, OIPOCHI, ONMCAHUE, CPABHUTEILHOE HCTOPHUECKOE ONHUCAHNE,
00BsICHEHHE, UCTIOJIb30BAHNE CTATHCTUICCKUX JTAHHBIX, MHTEpIIpeTanus (pakTos;

®ICHO, JIOTHYHO M TOYHO WU3JlaraTh CBOKO TOYKY 3pPEHUS, HCIIONB30BaTh SI3BIKOBBIC CPEJCTBA,
aJIeKBaTHBIE 00CYXIaeMoi mpobiieme;

® OTUINYATh (PAKTHI OT CYXKJCHHI, MHEHUI U OLIEHOK, KPUTHUECKU OTHOCUTHCS K CY)KJICHUSM, MHEHUSM,
OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;

® BHJIETh U KOMMEHTHUPOBATH CBSI3b HAYYHOT'O 3HAHUS U LIGHHOCTHBIX YCTAHOBOK, MOPATBbHBIX CYKICHHMA
MIPH MOJYYE€HUHU, PACTIPOCTPAHEHUH U IPUMEHEHUU HAYYHOT'O 3HAHHUS.

Buinycknux nonyuum 6ozmoxcnocms nayuumuca:

® *CAMOCMOSMENbHO 3A0YMbIBAMb, NIAHUPOSAMb U BbINOHAMb YueOHOe Ucciedosanue, Y4eOHbll U
COYUANBHBIU NPOEKNM;

® LICNONIL308AMb 002AO0KY, 03apPEHUe, UHMYUYUIO,

® LUCNONL308AMb  MaKUe Mamemamudeckue Memoobl U NPUEMbL, KAK nepebop  N102UYeCKUX
803MONCHOCIE, MAMEMAMUYECKOe MOOeTUPOBAHUE,

® LICNONIL308AMb MAKUE eCMeCcm8eHHO-HAYUHble Memoobl U Npuémvl, KaKk adbcmpazuposanue om
NPUBXOOAUUX (PaKMOPO8, NPOBEPKA HA COBMECMUMOCTb ¢ OPY2UMU U3BECMHBIMU (DaKmMamu,

® LICNONIL308AMb  HEKOMOpble Memoobl NONYVYEHUs] 3HAHUU, XapakmepHvle Ol COYUAIbHLIX U
UCTOPUYECKUX HAYK. AHKeMmUuposanue, MOOeIuposanue, NOUCK UCMOPUYECKUX 00pa3yo8;

® LICNOIL308AMb HEKOMOPbLE NPUEMBL X)YO0IHCECNBEHHO20 NOZHAHUSL MUPA: YELOCMHOEe 0modpaficenue
mupa, 00pasHoCcmb, XYO0IHCECMBEHHbIN  BLIMbICEN, Op2aHUYecKoe eOUHCmeo 0bue20, 0CoOEeHHO20
(MUnuyHo20) U eOUHUYHO20, OPUSUHATILHOCTIb,

® YeleHanpasiIeHHo U OCOSHAHHO PA3BUBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUBAMb
HOBble A3bIKO8ble CPedCcmaa;

® 0CO3HABAMB CBOI0 OMEEMCMBEHHOCMb 3A O0CMOBEPHOCHb NOJLYYEHHBIX 3HAHUL, 30 KA4eCmeo
8bINOJIHEHHO20 NPOEKmA.

IlnanupyemMble pe3yabTaThl 0CBOEHUSI MEKTUCHUTITHHAPHOH MPOrpaMMbl
«CTpaTerum cMbICJIOBOT0 YTeHHS U PadoTa ¢ TEKCTOM), KOTOPbIE JOCTUTAIOTCS MOCPEICTBOM
u3ydeHus npeamera «MaTtemaTukay cieaywoume:
PadoTa ¢ TekcTOM: MoMcK HH(POPMAIIMH U IOHMMAHNE TPOYUTAHHOTO



BbINyCKHUK HAy4YUTCS:

® OPUCHTHUPOBATHCS B COJCPKAHUU TEKCTA M TIOHUMATh €r0 IEeJTOCTHBIN CMBICT:

® ONIpPENIENISATh ITIaBHYIO TEMY, OOIIYIO 1€ I Ha3HAYEeHUE TEeKCTa;

¢ BEIOMPATh U3 TEKCTA WM MPUAYMATh 3ar0JIOBOK, COOTBETCTBYIOIIUI COAEPIKaHUIO M 001IeMy
CMBICITY TEKCTa;

® (hOpMyIIMPOBATH TE3UC, BBIPAKAIOIINNA OOIINI CMBICI TEKCTa;

® [IPEIBOCXUILATH CO/EPKaHUE IPEIMETHOIO IUIaHA TEKCTA 110 3ar0JIOBKY U C OIIOPOH Ha
HPEbIAYIINN OIIBIT;

® O0BSCHATD NOPSIIOK YACTEH/NHCTPYKIIUH, COAEPIKAIIUXCS B TEKCTE;

® COIOCTABIATh OCHOBHBIE TEKCTOBbIE M BHETEKCTOBBIE KOMIIOHEHTBI: OOHApyKUBaTh COOTBETCTBHE
MEX]y 4acTblO TEKCTa U ero oouiei uaeei, chopMyaIupoBaHHON BOIIPOCOM, OOBSACHATh Ha3HAUCHHE KapThl,
PHUCYHKa, MOSICHATH YacTH rpaduKa MK TaOJIUIBI U T. [I.;

® HaXOJIUTh B TEKCTE TpeOyeMyro nHpopMaInio (MpoderaTh TEKCT TIa3aMu, OMPEACISATh €r0 OCHOBHBIC
3JIEMEHTBHI, COMOCTABIATh (POPMBI BBIpaXKEHHUs MH(GOPMALMK B 3alIpOCE U B CaMOM TEKCTE, yCTaHaBJIMBaTh,
ABIISIIOTCSL JIM OHHM TOXJECTBEHHBIMH WJIM CHHOHMMHUYECKMMH, HAXOIUTh HEOOXOIUMYIO €IUHHILY
nH(pOpMaIUU B TEKCTE);

epemaTh y4eOHO-TIO3HABATENIbHbIE U YYEOHO-TIPAaKTHUECKUE 3a7ayd, TpeOyrolue IOJHOI0 U
KPUTHYECKOTO IOHUMAHHUS TEKCTa:

® OTIpE/ICISITh HA3HAUCHHUE PA3HBIX BUIOB TEKCTOB;

® CTaBUTH Iepe] COOOH IeNb YTEHHs, HANpaBisisi BHUMaHUE Ha TMOJE3HYIO B JAHHBIH MOMEHT
nHpopMaIuio;

® Pa3JIN4aTh TEMBI U TIOATEMBI CIIEIUATBHOTO TEKCTA;

® BBIJICJIATH IJ1aBHYIO U U30BITOYHYIO HH()OPMAILHUIO;

® [IPOrHO3UPOBATh MOCIIEI0BATEIBHOCTD U3JI0KEHUS HJIeH TeKCTa;

® COIOCTABJIATh Pa3HblE TOUKU 3PEHUS U pa3Hble HCTOYHUKH HH(GOpMALMHY 10 33/1aHHON TeEME;

® BHINOJIHATH CMBICJIOBOE CBEPTHIBAHUE BBIJICIICHHBIX (DAKTOB U MBICIIEH;

¢ hopMupoOBaTH Ha OCHOBE TEKCTa CUCTEMY apryMEHTOB (JI0BOJIOB) AJIsi OOOCHOBAaHUS ONpeeNEHHOM
MO3UIINN;

® [IOHUMAaTh JYIIEBHOE COCTOSIHUE MEPCOHAXKEH TeKCTa, COTEPEKUBATh UM.

Buvinycknux nonyuum 603mModicHocmsb HAYUUMbCA:

® AHAUUPOBAMb USMEHEHUS CB0€20 IMOYUOHANLHO20 COCMOSHUA 8 Npoyecce YmeHus, Noay4eHus u
nepepabomxku NOIY4eHHOU UHGOPMAYUU U €€ OCMBLCTICHUS.

PaGora ¢ TekcToM: npeodpa3oBaHue U HHTepPHpeTaAlUs HHPOPMAIIUH

BbinycKHHUK HAy4YuTCs:

® CTPYKTYPHPOBAThH TEKCT, UCTIONB3Ysl HyMEPAILMIO CTPAHHUII, CITUCKH, CCHUIKH, OTJIABJICHHS; TPOBOIUTH
IIPOBEPKY MPABOMUCAHHUS; UCIIOIB30BaTh B TEKCTE TaOJIUIbI, H300paKEeHNUS;

¢ 1peo0pPa3oBbIBATh TEKCT, HCIIOJIb3ys HOBBIE (OPMBI MPEACTABICHUS HHPOpMALUK: (OPMYIIBL,
rpaduKy, AUarpaMMbl, TaOIHIEI (B TOM YHCIIe JUHAMHYECKUE, SJICKTPOHHBIE, B YaCTHOCTH B IIPAKTUIECKUAX
3ajjauax), MepexouTh OT OJJTHOTO MPEJCTABICHHUS JaHHBIX K IPYTOMY;

® HHTEPIPETHPOBATH TEKCT:

® CPaBHUBATh W IPOTUBOIIOCTABIISTH 3AKITIOUEHHYIO B TEKCTE HH(OPMAIIHIO PA3HOTO XapaKTepa;

¢ 0OHApYKUBATh B TEKCTE JJOBO/IbI B OATBEPK/IEHUE BbIIBUHYTHIX T€3HCOB;

e JieNiaTh BBIBOJIBI M3 C(HOPMYITUPOBAHHBIX MOCHIIOK;

® BEIBOJIMTH 3aKIIOYCHHE O HAMEPEHUH aBTOPA WJIH TJIAaBHON MBICIIH TEKCTA.

Buinycknuk noayuum 603MOHCHOCHb HAYYUMbCA.

® BbIAGIAMb UMIIUYUMHYIO UHGOPMAYUIO MeKCma HA OCHO8e CONOCMABNIEeHUs ULIIOCMPAMUEHO20
Mamepuana ¢ ungopmayuel mexkcma, aHAIU3A HOOMEKCmAa (UCNONb308AHHBIX A3bIKOBLIX CPeOCcms U
CMPYKMypbl MEeKCma,).

Pabora ¢ TekcToMm: oneHKka HHGOpMaLUK

BbpInyCKHUK Hay4uTCH:

® OTKJIMKAThCs HA COZIEP)KaHUE TEKCTa:

® CBSI3bIBaTh MH(POPMAIINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMH U3 IPYIMX UCTOUHUKOB,;

® OIICHUBATh YTBEP)KJCHHUSI, CACTaHHbIE B TEKCTE, UCXOSI U3 CBOUX IMPEJICTABICHUHI O MUDE;



® HAXOJUTH JIOBOJIBI B 3AIIIUTY CBOCH TOUKH 3PCHUS;

® OTKJIMKAThCs HAa POpMY TEKCTa: OIICHUBATDH HE TOJIBKO COIEPIKAHNE TEKCTa, HO U €ro opMy, a B 1IETIOM
MacCTEepPCTBO €T0 UCIIOIHECHUS;

®HAa OCHOBE HMCIOIIMXCA 3HAHUM, >KU3HCHHOTO ONBITa IOJABEPraTb COMHEHHIO JOCTOBEPHOCTh
uMerotieicss uHdopmaluu, oOHApY)KHUBAaTh HEAOCTOBEPHOCTHh IOJIy4aeMoW HH(pOpMaIHUH, MpoOenbl B
nH(OPMALIUY U HAXOIUTH IYyTH BOCIIOTHEHHSI STUX MPOOETIOB;

®B TIpoliecce padoThl ¢ OJHUM WMJIM HECKOJbKUMH HMCTOYHHUKAMH BBISIBIATH COJACPIKAIIYIOCS B HHUX
MIPOTHBOPEUYUBYIO, KOH(DIUKTHYIO HHPOPMAIIHIO;

® ICTIOJIb30BaTh IOJYYEHHBIH OIBIT BOCHPHUATHS HWH()OPMAIMOHHBIX OOBEKTOB JUIsl OOOTaICHUS
YyBCTBEHHOTO OITBITA, BHICKA3bIBATh OIIEHOYHBIC CYXKCHUS U CBOIO TOUKY 3PEHHS O TTOJIYYEHHOM COOOIIEHUN
(IpOYNTAaHHOM TEKCTE).

Buinyckrux nomyuum 603mMo4#CcHOCHb HAYYUMbCAL:

® KPUMUUECKU OMHOCUMbCSL K PEKAAMHOU UHGDOpMayuu;

® HAXOOUMb CNOCOOBI NPOBEPKU NPOMUBOPEUUBOU UHDOPMAYUL,

® onpeoenims 00CMOBEPHYIO UHMOPMAYUIO 8 CIyYAe HATUYUS NPOMUBOPEUUBOU UNU KOHOIUKMHOU
cumyayuu.

IIpenmeTHbIe pe3yJbTaThl NPeIMEeTHOM 001acTH «MaTeMaTHKa» OTPAKAIOT:

1) ¢dopmupoBaHue MpeACTaBICHHH O MaTeMaTHKE KaK O METOAE IO3HAHHUS JIEHCTBHUTEIBHOCTH,

MTO3BOJISIFOIIEM OIMCHIBATh M U3Y9aTh PEAIbHBIC MPOIIECCHI U SBIICHUS:
® OCO3HAHME POJIM MATEeMATHKH B pa3BuTUM Poccuu u Mmupa;
® BO3MOXHOCTh NMPUBECTH MPUMEPHI M3 OTCYECTBEHHOW M BCEMHUPHOM HMCTOPHH MaTEMaTHYCCKUX
OTKPBITHH U UX aBTOPOB;

2) pa3BUTHE yMEHHH paboTaTh C Y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJTU3UPOBATh, H3BICKATH
HE00X0IUMYI0 HH(POPMAITUIO), TOYHO ¥ TPAMOTHO BBIPA)KATh CBOHM MBICIIA C IPUMEHEHUEM MaTeMaTHUECKON
TEPMUHOJIOTUH M CHMBOJIMKHM, MPOBOJUTH KJIAcCU(UKAIIUU, JIOTHYECKHE OOOCHOBAaHHMS, I0KA3aTelIbCTBA
MaTEMaTHYECKUX YTBEPIKICHHIA:

® OIEPHUPOBAHME IMOHATUSIMHU: MHOXKECTBO, JICMEHT MHOXECTBA, MOJAMHOXECTBO, IPHHAJIC)KHOCTD,
HaXO0XJICHHUE TIepeceUCHHsI, 00bEIMHCHHSI IOJIMHOXKECTBA B TPOCTEHIIIMX CUTYAIUSX;

® pelleHHe CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB Ha BCe apu(MeTHIECKHe NeHCTBUS;

e IpPUMEHEHHE Ccrioco0a MOMCKa PEIICHUS 3aja4ui, B KOTOPOM PacCykKJICHUE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJICHWE IUTAHA pENICHHs 3a7add, BBIICJICHHE JTallOB €€ PpeNIeHUs, HHTEepPIpeTanus
BBIYHCIUTEILHBIX PE3yJIbTATOB B 33/1a4e, NCCIICIOBAHHE ITOJTYICHHOTO PEIICHIS 3a/1a4H;

® HaxOXJECHHE TMPOIIEHTa OT YHUCIIa, YUCJAa IO MPOLEHTY OT HEro, HAXOXJIEHHUS MPOILIEHTHOTO
OTHOIICHUS JBYX YHWCEN, HAXOXJICHUS MPOIEHTHOTO CHIKCHUS WM MPOIEHTHOTO MOBBIIICHUS
BEJIUYNHEI,

® pEIICHUE JIOTHYECKUX 3a/1a4;

3) pa3BUTHE MPEACTABICHUI O YHKCIE M YHUCIOBBIX CHCTEMaX OT HATYpPalbHBIX IO JCHCTBHUTEIBHBIX

4HCell; OBJIaJICHIE HABBIKAMHU YCTHBIX, TUChbMEHHBIX, MHCTPYMEHTAIBHBIX BHIUMCICHUN:

® ONEpUPOBAHHE MOHATUSIMU: HATYPATBLHOE YUCIIO, IIETI0€ YHUCII0, OOBIKHOBEHHAS IPOOb, JeCITHUHAS
Ipo0b, CMEIIAHHOE YKCII0, PallMOHAILHOE YUCIIO;

® HCITOJIb30BAaHHME CBOKMCTBA YMCENT M 3aKOHOB apU(PMETHYCCKHX ONEpaldid C YHCIaMH IPH
BBINTOJHEHUH BBEIYMCIICHUT;

®  ICIIOJIb30BaHME MPU3HAKOB JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BEINOTHEHUH BEIYMCIICHUN U PEIICHUU
3a1a4;

®  BBINIOJIHEHUE OKPYTJICHUS YHCEN B COOTBETCTBUU C MPABUIIAMH;

® CpaBHEHHE YHCET;

4)  oBIaJEHHE FTEOMETPUYECKUM SI3BIKOM; PA3BUTHE YMEHUS UCIIOJIB30BATh €T0 JIJIsl OMUCAHUS TIPEIMETOB
OKpY>KaloIIero MUpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN, N300pa3UTEIbHBIX YMEHUI, HABBIKOB
F€OMETPUYECKHUX ITOCTPOCHUN:

® ONEpPUpPOBAHME MOHATUAMM: (Urypa, TOYKa, OTPE30K, MpsMas, Jyd, JIOMaHas, Yroi,
MHOTOYTOJIbHUK, TPEYrOJIbHUK M YETHIPEXYTOJIbHUK, MPSIMOYTOJIBHUK M KBaJpaT, OKPYKHOCTh U
KpYT, IPSIMOYTOJIBHBIN Mapajuienenumes, Ky0, map; n300pakeHue u3y4aeMbIx GUryp oT PyKHd U ¢



MTOMOUIBIO JIMHEUKHU U LIUPKYJIS;
e BBINOJHEHUE U3MEPEHUs JUIMH, PAaCCTOSHWM, BEJIMYUH YIVIOB C IIOMOIIBIO MHCTPYMEHTOB JUIS
U3MEPEHUH IJIUH U YIJIOB;

5 ¢opMupoBaHHE CHCTEMAaTHYECKHX 3HAHUI O IUIOCKUX (PUTypax M UX CBOWCTBAX, MPEICTABICHHH O
IIPOCTEHIINX NMPOCTPAHCTBEHHBIX TEJIaX; PA3BUTUE YMEHUI MOJCIMPOBAHUS PEAIbHBIX CUTyallMi Ha SI3bIKE
T€OMETPHUH, UCCIIENOBAHUSA ITOCTPOCHHOM MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUYECKUX IOHIATUH U TEOPEM,
anmnapara ajare0pbl, peleHHsl FTeOMETPHUUECKUX U MPAKTUYECKUX 3a/1a4:

e omepupoBaHHE Ha 0a30BOM YpOBHE TOHSATHSAMH: PABEHCTBO (HUTYp, MNAPaLICIBHOCTh H
NEPIEHIUKYISIPHOCTD NPSMBIX, YIJIBI MEXIY IPSMBIMU, IIEPIICHIUKYIIAD;

® pelIeHUE 33]]a4 Ha HaX0X/I€HUE T€OMETPUYECKUX BEJIMYMH (IUJIMHA U PACCTOSIHUE, BEJIMUMHA YIJIa,
IUIOIIAb) IO 00pa3iaM WK ajJropuTMam;

6) oOBIageHME MPOCTCHIIMMH CHOCO0AMH TMPEICTABICHUS W AaHaIM3a CTATHCTUYCCKUX JIaHHBIX;
(dbopMHpOBaHUE NPEACTABICHUN O CTATUCTMUYECKMX 3aKOHOMEPHOCTSAX B PEAJbHOM MHpE M O pa3iIMuHbIX
cnoco0ax WX M3Y4YCHHs, O TMPOCTEHIIMX BEPOATHOCTHBIX MOJENAX; PpA3BUTHE YMEHHH W3BIIEKATh
uHGOpMalKIO, MPEICTABICHHYI0 B TaliMLax, Ha JuarpaMMax, rpadukax, onuchlBaTh W aHAJIU3UPOBATh
MaCCHBBI YMCIIOBBIX JIaHHBIX C IOMOIIBK NOAXOMSIIUX CTaTUCTUYECKUX XapaKTEPUCTUK, HCIIOJIb30BaTh
IIOHMMAaHHUE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUN IIPU NPUHATHH PEILICHU:

e (opMHUpOBaHME IMPEJCTABICHHUS O CTATUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSITHOCTU CIIy4aifHOIO
COOBITHS;

® pelleHHe NPOoCcTeHINX KOMOMHATOPHBIX 3a/ay;

® OmIpeeeHNe OCHOBHBIX CTATUCTMUECKUX XapaKTEPUCTUK YUCIIOBBIX HAOOPOB; OLIEHUBAHUE U
BBIUHCJICHHE BEPOSITHOCTH COOBITUS B IPOCTEUILINX CIIy4asiX;

® HAJIWYHE MPEJCTABICHUS O POJIH MPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA, O POJIH
3aKOHA OOJIBIINX YHUCET B MACCOBBIX SIBJICHUSX;

® yMCHHME CPaBHHUBATH OCHOBHBIE CTaTUCTHUYECKHE XapPAKTEPUCTUKH, MOJyYEHHBIE B IIPOLIECCE
peuIeHus NPUKIAAHON 3a/1a4i, U3Y4EHUS PEAIbHOIO SBJICHMS;

7) pa3BUTHE YMCHHMH NPHUMCHATh H3YYCHHBIC MHOHSITHUS, PE3YJAbTAThl, METOIbI ISl PELICHUs 3a1ad
MIPaKTUYECKOI0 XapakTepa M 3aJad U3 CMEXHBIX AUCHMIUIMH C MCIONb30BAaHUEM INpPU HEOOXOJUMOCTU
CIIPaBOYHBIX MAaTEpUAJIOB, KOMIIBIOTEPA, I10Jb30BATHCS OLEHKOW U PUKUAKOMN IIPU IIPAKTUYECKUX pacyeTax:

® pAacCIO3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHU;

e OIICHMBaHUE pE3yJbTAaTOB BBIUMCICHUN INPHU PEIICHHM IPAKTUYECKMX 3a]ad; BBIOJIHEHUE
CPAaBHEHUS YUCEN B PEAIbHBIX CUTYalUsAX;

® JCIOJIb30BAaHUE YHCIIOBBIX BBIPAKEHUW IPU PEIICHWM NPAKTHUYECKMX 3aJad M 3a1ad W3 JPYrux
y4eOHBIX IPEAMETOB;

® pelleHHe MPAKTUYECKUX 3aJjau ¢ IPUMEHEHHUEM MPOCTEHIINX CBOMCTB QUTYp;

® BBINOJIHEHUE MPOCTEHIINX MOCTPOCHUN M M3MEPEHUN Ha MECTHOCTH, HEOOXOJIUMBIX B peabHOM
KU3HH;

8 ¢dopmupoBanue HHHOPMAILIMOHHOM U AITOPUTMUYECKON KYJIBTYpPBL; (POPMHPOBAHUE MTPEICTABICHHS O
KOMIIBIOTEpPE KaK YHHUBEPCAJIbHOM YCTpoicTBe 00pabOTKM MHGOpPMAIMU; pa3BUTHE OCHOBHBIX HAaBBIKOB U
YMEHUH UCIIOJIb30BaHUsL KOMIIBIOTEPHBIX YCTPOMCTB;

9 dopmupoBaHHEe TMpEACTABICHUS 00 OCHOBHBIX HM3y4aeMbIX MOHATHAX: HH(POpMAIHs, aJrOPHUTM,
MOZEJIb - U UX CBOMCTBAX;

10) pa3BuUTHE AITOPUTMHYECCKOTO MBIIUICHHS, HEOOXOAUMOrO sl MPOGECCHOHATBLHOMN eSTeIbHOCTH B
COBPEMEHHOM OOIIIECTBE; pa3BUTHE YMEHHI COCTABUTH U 3aITUCATh aJITOPUTM JIJIsl KOHKPETHOT'O UCTIOTHUTEIS;
dbopMupoBaHHE 3HAHUN 00 AITOPUTMUYECKMX KOHCTPYKIHUSAX, JIOTMUECKHUX 3HAUEHUSX U ONEepalusx;
3HAKOMCTBO C OJHHMM M3 A3BIKOB IPOrPaMMHUPOBAHUS U OCHOBHBIMHU AJITOPUTMUYECKUMU CTPYKTYpPAMH -
JINHEITHOM, YCIIOBHOM M IUKJIMYECKOW;

11) ¢opmupoBaHue yMEHUH (GOpMaNU3ald U CTPYKTYpUPOBaHHS HHGOPMAIMH, YMEHHS BBIOUpPATH
CTOCO0 TIPEeNCTaBICHNs JaHHBIX B COOTBETCTBUU C TIOCTABIICHHOW 3a1adyell - TaOJHIBI, CXeMBbI, rpadukm,
JMarpaMMbl, C UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX MTPOrPAMMHBIX CPEACTB 00pabOTKH JaHHBIX;

12) ¢dopmupoBaHHe HAaBBHIKOB M YMEHHH OE30MacHOrO M II€JIECOO00pa3HOro MOBEACHHS MpU paboTe ¢
KOMIIBIOTEPHBIMH TIporpaMMaMu U B MHTepHeTe, yMEHHUs1 cOOII0AaTh HOPMbI MH(POPMAIMOHHON STHKH U
paBa.



ITo ronam o0y4enusi:
5 KJace
MaremaTuka
Buinycknuk nayuumes:
1) mnoHMMaTh 0OCOOCHHOCTH JACCATHYHON CHCTEMbI CUMCIICHHUS;
2) OIepUpOBaTh MOHATHIMHU, CBA3aHHBIMHU C JACTMMOCTHIO HATYPAIbHBIX YHUCEI;
3) BBIpaXaTh YKMCIIA B SKBHBAJICHTHBIX (opMax, BbIOMpas Hanbosiee MOIAXO/SIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYAalLlUH;
4) pacrio3HaBaTh Ha 4YepTEkKaxX, PHCYHKaX, MOJCIAX M B OKPYKAIOIIEM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPBI;
5) pacmno3HaBath pa3BEPTKU Ky0Oa, MPSIMOYTOJILHOTO MapaslIe/IeUIIe/1a, TPABUIBHON THPaMU/IbI,
[WIMH]IPA U KOHYCAa;
6) cTpouTh pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO HapaUICIICIHIEa;
7) ompeaessTh MO JIMHEWHBIM pa3MepaM pa3BEPTKH (DUIYpHI JIMHECHHBIC pa3Mephl camoil (QUTyphI, U
Ha000pOT;
8) BBIYUCIATH 00BEM MPAMOYTOIBHOTO MTAPAJIICIICITHITE/IA.
Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:
1. nosnakomumscs ¢ NO3UYUOHHBIMU CUCTNIEMAMU CHUCTEHUs ¢ OCHO8AHUAMU, omauunbimu om 10;
2. yenyoums u pazeumv npedCmagieHus 0 HAmypaibHbIX YUCLAX U CBOUCMBAX 0eTUMOCMU;
3. Hayuumvcs UCnonb308amv NPUEMbl, PAYUOHATUIUPYIOWUE BbIYUCTIEHUS, NPUOOPECU NPUBLIUKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8blOUPAs NOOXOOAUWULL 0151 CUMYAYUU CNOCOOD;
4.  pazeumv npeocmasgienue 0 Yucie U 0 YUCLOBbIX CUCEMAX OM HAMYPAIbHBIX 00 0eUCmEUmMeNbHbIX
yucesn, 0 poau 8bIYUCTIEHULL 8 YeTl08eYeCKOU NPaKmuKe,
5. pazsumv u yenyoumo 3HaHus 0 0eCSMUYHOU 3ANUCU OCUCMBUMETbHbIX YUCel (nepuoouyecKue u
Henepuoouueckue opoou),
6. evluuCcIAMb 00LEMBL NPOCMPAHCIMBEHHBIX 260 MEMPUYECKUX PU2Yp, COCMABTEHHBIX U3 NPAMOY20IbHbIX
napannenenunedos;
7. yenyoumv u pazeums npeoCcmasieHus 0 NPOCMPAHCMBEHHBIX 2eOMEeMPUYECKUX ueypax,
8. Hayuumwvcsa npumensamv noHamue pazeépmku 0Jisi 6bINOIHEHUS NPAKMUYECKUX PACUEMO8.

6 kiaacc
MaTtemaTuka
Buvinycknuk nayuumcs:

1) MO3HAKOMHTHCS C MO3MIIMOHHBIMU CHCTEMAMHU CUUCIIEHHUS ¢ OCHOBAHMSAM, OTIIMYHBIME OT 10;

2) yrayOWTh M Pa3BUTh MPEICTABICHUS O HATYPAIBHBIX YKCIIAaX U CBOHCTBAX JCITMMOCTH;

3) CcpaBHHBaTh U YIOPSIOYHMBATH PALIMOHAIBHBIC YHCIIA;

4) HaAy4YHUThCS HCIOJB30BATH MPHUEMBI, PAUOHATU3UPYIONIME BBIYUCICHHS, MPHOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMpast MOAXOASIINHN AJIsi CUTYalluu CII0Cco0;

5) WuCmonab30BaTh MOHATHS M YMEHHS, CBS3aHHBIC C MPOMOPIHOHATBHOCTHIO BEIWYHH, MPOIIEHTAMH, B
Xoae peHIeHI/ISI MAaTEMATUUYCCKUX 3a4a4 MW 3ada4 HN3 CMECXKHBIX Hpe)IMeTOB, BBIIIOJIHATE HECIOXKHBIC
MPaKTUYECKUE PACUETHI;

6) Hay4UTBCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYp, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX NapaJlieIenuIe0B;

7) yrayOuTh M pa3BUTh NPEICTABICHUS O MPOCTPAHCTBEHHBIX F€OMETPUIECKUX (PUTYpaXx;

8) Hay4YHTbCS NPUMEHSTH MOHATUE PA3BEPTKH IS BHIMOJIHEHUS TPAKTHYECKUXPACUETOR;

9) moJIL30BAThCS S3BIKOM TCOMETPHUH JUISl OMIMCAHUS MPEIMETOB OKPYXKAIOIIEr0o MUPa U UX B3aUMHOTO
PacoJIOKEHUS;

10) pacmo3HaBaTh U H300pakaTh HA YePTEKAX M PUCYHKAX reoMeTprUYecKre QUTYphI U UX KOH(PUTYpaIn;

Buvinycknuk nosiyuum 603MO0MCHOCHLb HAYUUMbCA:

1. pazeumsv npeocmasienue o0 uucie U YUCLOBbIX CUCMEMAX OM HAMYPATIbHLIX 00 OelCmeUmenibHbIX
yucen, 0 poau 8bIYUCTEHUN 8 Yel08eUeCKOl NPAKMUKe;

2. pazeumv u yenyoumev 3HAHUA O O0ECAMUYHOU 3aANUCU OelicmeUmMeNbHbIX ducen (nepuooudeckue u
Henepuoouyeckue opoou,).



7 Kkaacc
Auare0pa
Boinycknuk nayuumes:
Hcnonb30Bath MpH pelieHMH MaTeMaTHUYeCKHUX 3a/1a4, X 000OCHOBAaHUU U MPOBEPKE HANIEHHOTO
pElICHUs 3HAHUE O:
1) HaTypaJbHBIX, [EIBIX, PAIIMOHATIBHBIX, UPPAHOHATBHBIX, TCUCTBUTEILHBIX YHCIIAX;
2) CTCNEHU C HATYPAJIbHBIMH ITOKA3aTEIIMHU U UX CBOHCTBAX;
3) oaHOWIEHAX M MpaBWJaX JCHCTBUI C HUMU,
4) MHOTOYICHAX U MpaBWJIaX ICHCTBUI C HUMH,
5) dopmynax COKpaIiéHHOr0 YMHOXKCHHS;
6) ToXKmecTBax; METOAAX JI0OKA3aTeIbCTBA TOXK/ICCTB;
7) JIMHEWHBIX YPABHEHUSIX C OJJHON HEM3BECTHOM U METOIAX UX PEIICHUS;
8) cucreMax JAByX JUHEWHBIX YPaBHEHUH C JIBYMS HEU3BECTHBIMHU M METOAX UX PCIICHHUS.
Boinycknuk nonyuum 603moicHOCHb HAYUUMbCA:
Buvinoaname deticmeusi ¢ 00nouIeHAMU U MHO2OYIEHAMU,
V3HABAMb 8 BLIPANCEHUAX POPMYIbI COKPAUEHHO20 YMHONMCEHUS U NPUMEHAMb UX,
PACKNaobi8ams MHO20YNEHbL HA MHONCUMENU,
BbINOIHAMb MOHCOECBEHHbIE NPEOOPA308AHUSA YEbIX Al2eOPAUYECKUX BbIPANCEHULL,
00KA3b16AMb NPOCMeUUUe MOHCOeCmad;
Haxooums Yucio co4emaHuil U Yucio pazmeueHutl;
peuiams JTUHelHble YPAGHEeHUs1 ¢ 0OHOU HeU38eCMHOU;
peuiams cucmemvl 08YX JTUHEUHbIX VPABHEHUU ¢ 08YMs HEU38eCMHbIMU MemoOOM HOOCHAHOBKU U
MEMOOOM aneedpauyecKoe0 CloMHCeHusl,
8. pewams mexcmosvie 3a0auu ¢ NOMOWBIO NUHEIHBIX YPABHEHULL U CUCTHEM;
9. HaxoOumv pewieHus «HCUSHEHHBIX» (KOMNEMEHMHOCMHbIX) 3a0ay, 8 KOMOPbLIX UCNONb3VIOMCSL
MamemamuyecKkue cpeocmsa,
10. coz0aséams npodykm (pe3yibmam npoeKmHou 0esmeibHOCmu), Ol U3YUeHUsl U ONUCAHUSL KOMOPO2O
UCNONBL3YIOMC MameMamuieckue cpeocmada.
I'eomerpus
Boinycknuk nayuumces:
Hcnonb30Bath MpH pelieHMH MaTeMaTHYEeCKHX 3a/1a4, UX 000OCHOBAaHUU U MPOBEPKE HANIEHHOTO
pelICHUs 3HAHUE O:
1) OCHOBHBIX T'€OMETPHUYECKUX TMOHSATUAX: TOYKA, MPsIMasi, MJIOCKOCTbh, JIy4, OTPE30K, JOMaHas, —
MHOTOYTOJILHUK;
2) ompeaeseHUuH yria, OUCCEKTPUCHI yIila, CMEKHBIX M BEPTHKAIBHBIX YIIIOB; CBOMCTBAX CMEXHBIX H
BEePTHKAIBHBIX YIJIOB;
3) ompeeIeHUH PaBEHCTBA TEOMETPHUYECKUX (DUTYP; MPU3HAKAX PABEHCTBA TPEYTOJIbHHUKOB;
4) TreoMETPUYECKHUX MECTaxX TOYEK; OMCCEKTPHCE YIila U CEPeAMHHOM MEPICHINKYIAPE K OTPE3KY Kak
TE€OMETPUUYECKUX MECTaX TOUEK;
5) ompenesaeHUU MapauIeabHBIX MPSIMBIX; IPU3HAKAX U CBOMCTBAX MapalUIeIbHBIX PSIMBIX;
6) akcuoMe MapaJICILHOCTH M € KPaTKOW UCTOPUH;
7) dopmyie CyMMbI YIJIOB TPEYTOJIbHUKA;
8) ompenercHUU U CBOMCTBAX CPEIHEH JIMHUU TPEYTOJIbHUKA,;
9) Teopeme daeca.
Boinycknuk nonyuum 603mMO0iCHOCHb HAYUUMBCA:
Ipumensmu c601icMEa CMENCHBIX U 8EPIMUKANLHBIX Y2lI08 NPU peuleHul 3a0ay;
HAXo0ums 8 KOHKPEMHbIX CUMYAYUAX PAGHble MPeY2OIbHUKU U OOKA3bIBAMb UX PABEHCMEBO,
YCMAaHasnueams napauileibHOCms NPAMbIX U NPUMEHSAMb CEOLCEA NAPAJLIENbHBIX NPAMbIX,
NPUMEHAMb Meopemy 0 CyMMe Y208 mpey20bHUKA,
UCNONBL3068AMb MEOPEeMy O CPeOHell TUHUU mpey20bHuKa u meopemy Daneca npu peuwieHuu 3a0au.

NookrwdE

arONOE



8 kaacce
Auare0pa
Boinycknuk nayuumcs:
Hcnonp30BaTh IpU peNICHUHA MAaTEeMaTHYECKUX 3a]1a4, UX 00OCHOBAaHHMH U TIPOBEPKE HAWICHHOTO
peleHus 3HaHue O:
1) anreGpanyeckoii APpoOH; OCHOBHOM CBOWCTBE APOOH;
2) TpaBWiIax JICHCTBUI ¢ anreOpandecKuMu JIpOOsIMHU;
3) cTemneHsx C LEeNbIMU MOKa3aTeIIMU M UX CBOIMCTBAX;
4) CTaHAapPTHOM BHJIC YHCIIA;
5) ¢ynxmmax Y = kx+b, y = X2, y = k/X, ux cBoiicTBax u TpaduKax;
6) TOHSITHUHU KBaJPATHOTO KOPHS U apru(PMETHUECKOTO KBAJPATHOTO KOPHS;
7) cBoOMcTBax apU(PMETHUECKHX KBAJIPATHBIX KOPHEH;
8) dyHKIMH KOpHS, €€ CBONCTBAax U rpaduke;
9) dopmyne I KOpHEH KBaIPaTHOTO YpaBHEHHUSI,
10) teopeme Buera 11 npuBeAEHHOTO U OOIIETr0 KBaAPATHOTO YPaBHCHUS;
11) OCHOBHBIX METOJ[aX PELICHUS IICIIbIX PAIIMOHATBHBIX YPABHEHHIA: METOIC PA3JIOKCHHUSI HA MHOKUTEITH
Y METOJIC 3aMECHbBI HEU3BECTHOM;
12) metoje pelieHus APOOHBIX PallMOHANBHBIX YPaBHCHUIA,
13) OCHOBHBIX METOJAaxX PEIICHUS CUCTEM PAIlMOHATIBHBIX YPABHEHHUIA.
BoinyckHuk nosiyuum 603mM0M4CHOCHIb HAYYUMbCAS
Cokpawams aneedopauueckue opoou,
BbINOIHAMY apugmemudeckue 0eticmeust ¢ areedpauieckumu Opooamu,
UCNONB308AMb CEOUCMEA CIENeHell C YeIblMU NOKA3ameIsIMU NPU peleHuu 3a0ad;
3anucbi8ams 4UCia 8 CMaHOAPMHOM 8Ude;
BbINOIHAMb MOANCOECMBEHHbIE NPE0OPA308AHUSL PAYUOHATILHBIX GbIPAICEHUIL,
cmpoums epaguru GyHKYULl U UCNOIL308AMb UX CEOUCMEA NPU PEUEHUU 3A0aY,
BLIYUCTIAMb ApUphMemuiecKue Keaopamuole KOPHU,
NPUMEHAMb CEOUCBA APUPMEMUUECKUX KBAOPAMHBIX KOPHell NPU peuleHul 3a0ay,
cmpoums 2papux GyHKyuY KOPpHs U UCNONIL306AMb €20 CEOUCMEA NPU PeUeHUU 3a0ay;
10 peuams K8aopamuule YPaGHeHUs,
11. npumensams meopemy Buema npu peweHuu 3a0a4;
12. pewams yenvie payuonaivHvle YpagHeHUs MEMOOOM PAZLOHCEHUS HA MHONCUMENU U MeMOOOM
3aMeHbl HeU36eCMHO,
13. pewams OpobHble ypasHeHus,
14. pewams cucmemvl payuOHATbHBIX YPAGHEHULL,
15. pewams mexcmosvie 3a0auu ¢ NOMOWBIO KEAOPAMHBIX U PAYUOHALLHBIX YPAGHEHUT U UX CUCTNEM;
16. Haxooumv pewieHus «HCUBHEHHBIXY (KOMNEMEHMHOCMHbIX) 3a0ay, 8 KOMOPbIX UCNOb3YIONCS
Mamemamuyeckue cpeocmad,
17. cozoaéams npodykm (pe3ynromam npoeKmHou 0esmeibHOCmu), Ol U3YUeHUs U ONUCAHUSL KOMOPO20
UCNONL3YIOMCA MameMamuiecKue cpeocmsa.
I'eomerpus
Boinycknuk nayuumcs:
Hcnonp30BaTh IpH peNIeHHN MaTEeMaTHYECKUX 3a/1a4, MX 00OCHOBAaHHUH U TIPOBEPKE HAWICHHOTO
peleHust 3HaHue o:
1) omnpeneneHuun mapamieaorpaMma, pomoa, mpsMOYTrOJIbHUKA, KBaIpaTa; UX CBOWCTBAX M MPHU3HAKAX;
2) OmpeAesCHUH TPaNelny; HIEMEHTaX TPaIein; TeOpeMe O CPEJHEN JIMHUU TPaTelny;
3) ompeaesIeHUN OKPYXHOCTH, KPyra i UX 3JICMEHTOB,;
4) Teopeme 00 U3MEPEHHH YTIIOB, CBA3aHHBIX C OKPYKHOCTBIO;
5) ompeeseHUH U CBOMCTBAX KacaTelbHBIX K OKPY)KHOCTH; TEOPEMe O PaBEHCTBE JIBYX KacaTelbHBIX,
IIPOBEACHHBIX U3 OAHOU TOUKH;
6) ompe/eICHUH BIMCAHHON U OMMCAHHOM OKPYKHOCTEH, X CBOMCTBAX;
7) ompeaesIeHUH TPUTOHOMETPUYECKUE (PYHKIIUH OCTPOTO YT, OCHOBHBIX COOTHOIICHHI MEXy HUMH;
8) mnpuémax perieHus IPSIMOYTOIbHBIX TPEYTOJIbHUKOB;
9) Tpuronomerpuueckux QyHkuusax yrios ot 0 qo 180°;
10) TeopeMe KOCHHYCOB M TEOPEME CHHYCOB;
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11) npuémax perieHus MPOU3BOILHBIX TPEYTOJbHHKOB;
12) ¢dopmynax mjis IIOIIAIN TPEYroJdbHUKA, apajlieiorpaMMa, TPAICIUH;
13) Teopeme ITudaropa.
BoinyckHuk noayuum 603mM0M4CHOCHIb HAYYUMbCA:
Ipumensamov npu3HaKu u c8OUCMBEA NAPAINELOSPAMMA, POMOA, NPAMOY20IbHUKA, K8AOpama npu
peuenuu 3a0ay;
1.  pewams npocmetiwue 3a0avu Ha mpaneyuio;
2. HAxoO0umv epadyCcHyro mMepy Yeio8, C6A3AHHbIX C OKPYICHOCHbIO, YCIMAHABIUBAMb UX PABEHCMEBO,
3.  npumenamb C80UCMEA KACAMENbHBIX K OKPYICHOCU NPU PEeUleHUU 3a0ay,
4.  pewamv 3a0auu HA BNUCAHHYIO U ONUCAHHYIO OKPYICHOCTIb,
5. 8bINOIHAMb OCHOBHYBLE 2e0MempUiecKie NOCMPOCHUsL C NOMOWBIO YUPKYJIS U TUHEUKU,
6. HaxoOoumv 3HAYEHUS MPULOHOMEMPUYECKUX PYHKYULL OCIPO2O Yelld Yepe3 COPOHbL NPIMOY20IbHO20
mpey2onbHUKaA,
7.  npumeHsmb COOMHOULEHUS MENCOY MPUSOHOMEMPULECKUMU DYHKYUAMU NPU peuleHUul 3a0al,; 8
4aCmMHOCMU, NO 3HAYEHUI0 OOHOU U3 YHKYUL HAXOOUMb 3HAYEHUS 8CeX OCMANbHBIX,
8. pewams npsamoyzonbHble MpeyeorbHUKU,
9. c600umv pabomy ¢ mpuconomempuueckumu Qyuxyuamu yenos om 0 oo 180° k cayuaro ocmpwix
Venos;
10. npumensamv meopemy KOCUHYCO8 U MEOPEMY CUHYCO8 NPU peuleHUl 3A0ay,
11. pewams npouseonvhble MpeyorbHUKL,
12. naxooumov niowadu mpeyeoibHUK08, RAPALLEL0CPAMMOS, MPANEYULL;
13. npumensmo meopemy Ilugacopa npu pewenuu 3aoau,
14. naxooumw npocmetiuiue ceomempuyeckue 8epoOSMHOCMU,
15. Haxooumv pewieHus «HCUZHEHHBIXY (KOMNEMEHMHOCIMHBIX) 3a0at, 8 KOMOPBIX UCNOIb3YIONICSL
Mamemamuyeckue cpeocmed,
16. cozdasams npodykm (pe3ynromam npoeKmHou 0esmeibHOCmu), 0l U3YUeHUs U ONUCAHUSL KOMOPO2O
UCNONBL3YIOMCA MameMamudecKue cpeocmsad.
9 knace
Auredpa
Boinycknuk nayuumcs:
Hcnonb30Bath MpH pelieHHH MaTeMaTHYEeCKHX 3a/1a4, UX 000OCHOBAaHUU U MPOBEPKE HANIEHHOTO
pelICHUs 3HAHUE O:
1) cBoiicTBax YMCIOBBIX HEPABEHCTB,;
2) MeTojax pelIeHus THHCHHBIX HEPABCHCTB;
3) cBoliCTBaX KBaApaTUYHON (PYHKIUH;
4) MeTojax pelIeHus KBaJApaTHbIX HEPABCHCTB;
5) MeToje HHTEPBAJIOB ISl PELICHHS PAlMOHATIBHBIX HEPABEHCTB;
6) Meroaax pelnieHUs CHCTEM HEPABEHCTB;
7) cBoiictBax u rpaduke GyHKImU Y = X" IPH HATYPAITLHOM N;
8) ompenercHUU U CBOMCTBAaX KOPHEH CTeneHH N;
9) cremeHsX ¢ palHOHAIBHBIMHU MIOKA3aTEISIMUA U X CBOMCTBAX;
10) ompeneneHWU M OCHOBHBIX CBOMCTBaX apu(MeTHuUecKou mporpeccuu; Gopmyse JUisl HaXOXICHHS
CYMMBI €€ HeCKOJIBKHX TEePBIX YWICHOB,;
11) ompeneneHUU U OCHOBHBIX CBOWCTBAX T'€OMETPHUECKON IPOTrpeccuu; GopmyJie sl HaX 00K ICHHS
12) cymMmbI €€ HECKOJIBKHX MEPBBIX YICHOB;
13) dopmyne st cyMMbl OECKOHEUHOW T€OMETPUYECKOM MPOTrpecCU CO 3HAMEHATENIEM, MEHBIINM 10
MOJTYJTIO € TUHUIIBL.
Boinycknuk nosiyuum 603mMo0x4cHOCHIb HAYYUMbCA:
UCNONb308aMb CEOUCMEA YUCTOBbIX HEPABEHCME 0I5 NPeoOPA306AHUs HEPABEHCME,
00KaA3b16AMb NPOCMeluue HepageHCmad,
pewams JTuHeliHble HePABeHCMEd,
cmpoums 2papux KeaOpamuyHoOU GYHKYUU U UCIOIb308AMb €20 NPU PeUleHUU 3a0ay;
pewams Keaopammubvie HepaseHCmed,
pewams payuoHaibHble HepaseHCmea MemoooM UHMEPBAN08;
pewams cucmemvl HepaBeHCme;

Nook~owdE



8. cmpoums epagux pynkyuu'y = X";
9. Haxooumv KopHu cmenenu N; NPU HAMYPATLHOM I U UCNONBL30BANb €20 NPU PeuleHuy 3a0ay;
10. ucnonwvzosams ceoticmea kopHeii cmeneHu N NpU MOHCOECMBEHHBIX NPEOOPA30BAHUSX;
11. maxooumv 3nauenus cmenenell ¢ payuoOHAILHLIMU NOKA3AMEIAMU
12. pewams ocno6Hble 3a0auu Ha apuGMemuUUecKyIo U 2eoMempuUYecKyio npocpeccul;
13. naxooumv cymmy beckoneyHou 2eomempuieckol npopeccuu co 3HameHamenem, MeHbWUM no
MOOYTIIO eOUHUYDL;
14. naxoOoumbv pewienHus «HCUSHEHHBIX» (KOMNEMEHMHOCMHbIX) 3a0a4, 8 KOMOPLIX UCNONb3VIOMCS
MamemamuyecKkue cpeocmasda,
15. cozoasame npodykm (pe3ynrbmam npoekmHou 0esimeaibHoCmu), O U3VUeHUs U ONUCAHUSL KOMOPO2O
UCNONIL3YIOMC MamemMamuieckue cpeocmaa.
I'eomerpust
Boinycknuk nayuumes:
Hcnonb30Bath MpH pelieHMH MaTeMaTHYEeCKHUX 3a/1a4, X 000OCHOBAaHUU U MPOBEPKE HANIEHHOTO
peleHus 3HaHue O:
1) mnpu3sHaKax Moa00us TPEYroJbHUKOB,;
2) Teopeme O MPOMOPIHUOHAIBHBIX OTPE3KaX;
3) cBOICTBE OMCCEKTPUCHI TPEYTOIbHUKA;
4) NIpONMOPIHOHAIBHBIX OTPE3Kax B MPSIMOYTOJIBHOM TPEYTOJbHUKE;
5) TIpOmMOPIMOHATBHBIX OTPE3KaX B KPYTE;
6) Teopeme 00 OTHOIICHUH ILIOIIA/ICH 10 I00HBIX MHOTOYTOJIbHUKOB;
7) CBOWMCTBaX MPaBHJIbHBIX MHOTOYTOJIbHUKOB;
8) CBs3M MEXIY CTOPOHOH MPaBHJILHOIO MHOTOYIOJIbBHHKA W PaJdyCcaMH BIIMCAHHOTO M OMHUCAHHOTO
KpYros;
9) ompeaeTICHUM JUTMHBI OKPYXHOCTU U (hopMyJie Uis €€ BEIYUCIICHUS;
10) dopmysie momaM MpaBUIbHOTO MHOTOYTOJIbHUKA,
11) ompexerneHuu oM Kpyra u popmysie ist €€ BIYUCICHHST; (OPMYJIE sl BBIYHCICHUS TUIOIIA e
4acTel Kpyra;
12) npaBujIe HaXOXIECHUS CYMMBI U Pa3HOCTH BEKTOPOB, IIPOM3BEACHUS BEKTOpA Ha CKaJsip; CBOMCTBA
ITUX OIEpaLlnii;
13) ompeneneHnu KOOPMHAT BEKTOPA U METOaX UX HAXOXKICHHUS;
14) mpaBwuJie BHIOJTHEHHI ONEpaIvii HaJl BEKTOpaMU B KOOPIUHATHOMN (opme;
15) onpeneneHny CKaIIPHOTO MPOU3BEACHUS BEKTOPOB M (OPMYJIE IS €0 HAXO0XKICHUS;
16) cBsI3M MEKAY KOOPIHHATAMU BEKTOPOB U KOOPJAMHATAMH TOYEK;
17) BeKTOPHBIM M KOOPJAWHATHBIM METOJIaX PEIICHUs T€OMETPUUYCCKHX 3a7ad.
18) dbopmynax 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX TE€OMETPUUCCKHUX (DUTYp: Mapauienenure/a, Kyoa,
rapa, WIMHApa, KOHyca.
Boinycknuk noiyuum 603mM0M4cHOCHIb HAYYUMbCA:
NPUMEHAMb NPUSHAKU NOO000USL MPEY2ONbHUKO8 NPU peuleHUU 3a0al;
pewams npocmeliwue 3a0a4u Ha NPONOPYUOHALbHbIE OMPE3KU;
pewams npocmeliuiue 3a0a4u Ha NPAGUIbHble MHO20Y20IbHUKU,
HAX00UMb ONUHY OKPYHCHOCMU, NIOWAOb Kpy2a U e20 4acmeli,
BbINOIHAMb ONEPAYUU HAOD BEKMOPAMU 8 2e0MEeMPULeCcKoll U KOOPOUHAMHOU (hopme;
HAXo0ums CKANAPHOE NPousgedeHue 8eKmopos U NPUMeHAMs €20 OJis HAX0HCOEHUS PA3IUYHbIX
2e0MEMPUYECKUX BETUYUH;
7. pewamb ceomempuyecKkue 3a0a4u 6eKMOPHuIM U KOOPOUHAMHBIM MEMOOOM;
8. nmpumenams ceomempuueckue npeoopa308aHUs NIOCKOCMU NPU PEUEHUU 2e0MeMPULecKUx 3a0ay;
9.  Haxooumv 06BEMbI OCHOBHBIX NPOCMPAHCMEEHHBIX 20MEeMPUYecKUx ueyp: napaiieienuneod, Kyoa,
wapa, YunuHopa, KOHyca,
10. Haxooumv pewienus «HcusHeHHbIX» (KOMNEMEHMHOCMHbIX) 3a0a4, 8 KOMOPLIX UCNONb3VIOMCSL
Mamemamuyeckue cpeocmed;
11. coz0aséams npodykm (pe3yiomam npoeKmHou 0esmeibHOCmu), 0l U3YUeHUs U ONUCAHUSL KOMOPO20
UCNONBL3YIOMCA MameMamuiecKue cpeocmsad.
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2. Conep:xkanue yueoHOro npeamera «MareMaTukay»
MaremaTuka 6 kiace (170 wacos)
YMK Buienkun H.f., ’Koxos B.U., Yecnokon A.C. u ap.

IMoBTOpeHue MaTepuana 5 kiaacca (4 4).

Jeanmoctsb uncen (21 4). lenurenu u kparusie. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. IIpocteie u
COCTaBHBIC 4Mcla. Pa3nokeHWe HATypaJlbHOTO YHCIa Ha IMPOCThIe MHOXUTETW. HamGonbmuii oOmmmii
JIeUTEelb, HAUMEHbIIIee 00111ee KpaTHOe. B3auMHO npocThie yucia.

OcCHOBHas 11€JIb - 3aBEPUINTh MU3YYCHUE HATYypaJbHbIX YMCEJ, MOJTOTOBUTH OCHOBY JJISI OCBOCHUSA
NEHCTBHUI ¢ OOBIKHOBEHHBIMU JPOOSIMH.

CioxeHne U BbIYUTaHUE Apo0eli ¢ pa3HbIMHU 3HaMeHaTeJaMH (22 4). OCHOBHOE CBOMCTBA APOOH.
Coxkpamienue npob6eii. [IpuBenenue nqpobeit k odmemy 3HaMmeHaTen0. CpaBHEHHE, CIIOKCHUE W BBIYUTAHUC
npobeii ¢ pasHbiMU 3HaMeHaTeIMU. ClIoKeHHE U BBIYMTAHUE CMEIIAHHBIX YHCET.

OcHoBHasl 11eJIb - BBIPa0OTaTh MPOYHBIEC HABBIKH MPEOOPa30BaHUs APOOCH, CII0OKECHUS U BBIYUTAHUS
JpoOeH.

YMHoKeHHe U JeJieHHe 00bIKHOBEeHHBIX Apodeii (31 4). YMHOokeHHe apooeit. Haxoxnenue npodu
oT yucina. [IpumeHenue pacnpeaeauTeNIbHOIO CBOMCTBAa YMHOXKEHUS. B3aumMHo oOpaTHble uncina. JleneHue.
Haxoxaenue umncna no ero aApodu. J[poOHbIe BbIpasKEeHUSI.

OcHoBHasl 11eJb - BbIpa0OTaTh MPOYHBIE HABBIKM apU(PMETUUYECKUX JIEUCTBUN C OOBIKHOBEHHBIMU
JIpoOsIMU U pElIeHUs OCHOBHBIX 33/1a4 Ha APOOH.

OtHomenuss u nponopuun (18 4). OtHomenus. [Ipomopius, OCHOBHBIE CBOMCTBA MPOIOPIIUH.
[Tpsimast u oOpaTHas mpoIopLUHUOHalIbHAs 3aBUCUMOCTh. Macmital. JlinHa OKpY>KHOCTH | IUIOMIAb KPYyTa.
[Tap.

OcHoBHas 11e71b — cPOPMUPOBATH MOHATHUS MPOTIOPLIHUH, TPAMOI U 0OPATHOM MPOMOPLUOHATEHOCTEN
BEJTUYMH.

[onoxurtenbHble U oTpUaTeNbHbIE YHcaa (13 4). Koopaunatel Ha nipsiMoi. [IpoTUBOIIOI0XKHBIE
ymcia. Moayns uncia. CpaBHeHue yncen. MI3MeHeHre BeTu4MH.

OcHOBHas 11€J1b — PACHIUPUTh MPEICTABICHUS YUAIIUXCSl O YUCIIE ITyTEM BBEJACHHS OTPUIIATEIIBHBIX
Yucel.

Ci0’keHre M BBIYUTAHHE MOJIOKUTENbHBIX M OTpUaTebHbIX Yncena (11 u). CrnoxxeHnue dncen ¢
MOMOUIbIO KOOpJAMHATHOW mnpsiMoil. CroxeHue oTpuuaTelbHbIX uucen. CloXKeHHe 4Yucel ¢ pa3HbIMU
3HaKaMmu. Beruutanue.

OcHoBHas 11e]1b — BBIPA0OTaTh YMEHHE CPABHUBATH YKCIIA C PA3HBIMU 3HAKAMHU, BBITIOJHSTH CI0KEHUE
Y BBIYMTAHUE 1EJIBIX YHCET.

YMHOKeHHe U IeJIeHH e MO0JI0KUTEIbHBIX M 0TPULATeIbHBIX unce (12 u). YMuoxenwue. JleneHue.
Paunonaneubie uncna. CBoMCTBA JEHCTBUN C pAllMOHATIBHBIMU YHCIIAMH.

OcHoBHas 11€71b — BbIPa0OTaTh MPOYHBIE HABBIKK ApU(PMETHUECKUX IEUCTBHI C MOJTOKUTEILHBIMH U
OTPULIATENIbHBIMU YU CIIAMH.

Pemenne ypaBHenmii (17 4). Packpsitue ckoook. Koaddunuent. [Togobusie cnaraemeie. Permerre
YpaBHEHUM.

OcHOBHas 11€7Tb — MOJATOTOBUTH YUAITUXCS K BBITOJTHEHUIO TPE0OPa30BaHUM BBIPAKEHUH, PEIIEHUTO
YpaBHEHUM.

Koopaunarel Ha miockoctu (13 4.). [Mepnennukynspubie npsimbie. [lapaiienbHbie MpsiMbIE.
Koopaunatraas minockocts. ['paduxu. CtonbuaTsie tuarpaMMsl.

OcHoBHasl 11€71b — MM03HAKOMUTh YYaIIUXCS C MPAMOYTOJIbHON CUCTEMON KOOPAMHAT Ha IJIOCKOCTH.

IMMoBTOopenne (8 u). CnoxeHue, BBIYUTAHHUE, YMHOXXEHHE M JICJICHUE HATYypalIbHBIX 4YHCEI,
OOBIKHOBEHHBIX U JIECATUYHBIX JApooeit. [Tnomann u 00bEMbl. CrioskeHHE, BRIYUTaHUE, YMHOKECHHE U JICTICHUE
MOJIOKUTEIBHBIX U OTPULIATENbHBIX uncen. Pemenue ypaBaenuil. KoopannarHas niaockocts. OTHOIIEHUS U
MIPOTIOPITUH.

OcHOBHasl 11eJTh — MOBTOPUTH U3yYCHHBIH MaTepHal 5 - 6 Kiraccos.

Adaredpa 7 kiaace (102 )
YMK Koasirun 10. M., TkaueBa M. B., ®énoposa H.E. u ap.

IloBTOpEHHE Kypca MaTeMaTHKHU 5-6 kiaccoB (34).

Adaredpanyeckue BbipaxkeHusi (11 41). UucnoBbie u anreOpanyeckue BhIpakeHUs. AreOpandeckue
paBenctBa. @opmynsl. CBoiicTBa apudpmeTnyeckux aercTBuil. [IpaBuia packpbITusi CKOOOK.

OcHOBHas 11eJ1b — CUCTEMAaTU3UPOBATh U 000OLIUTH CBEACHUS O IPe0OPa30BaHUU BBIPAKCHHUIA,

MOJIyYEHHBIEC YHAIIUMUCS B Kypce MaTeMaTUKH 5,6 KIIacCoB.



YpaBHeHusi ¢ ofHUM Hen3BecTHBIM (9 4). YpaBHEHUE U ero KOpHH. PelieHne ypaBHEHHIA C OJJHUM
HEHU3BECTHBIM, CBOJIAIINXCS K JUHEUHBIM. Pemenure 3a1a4 ¢ mOMOIIbIO YPaBHEHUH.

OcHOBHasl 11eJIb — COBEPIICHCTBOBATh YMEHMS PEIICHUS JIMHEHHBIX YPaBHEHHUH M TEKCTOBBIX 3ajady,
peIIaeMbIX ¢ IOMOILIBIO YPABHEHUM.

Oanouwienbl 1 MHOrowieHbl (21 4). CreneHb ¢ HaTypalbHBIM MOKa3aTteneM. CBOWCTBA CTENEHU C
HaTypaJbHbIM nOKa3areneM. OpHowieH. CTaHAAapTHBIA BHJI OAHOWIEHA. YMHOXEHHE OJHOUJICHOB.
Mmuorounensl. [IpuBenenune momoOHbIX wieHOB. ClOXKEHHE M BBIYMTAHHE MHOTOWICHOB. YMHOMXEHHE
MHOI'O4JICHA Ha OAHOWIEH. Y MHOXXEHHE MHOIOWIECHA HA MHOTOWIEH. JlelleHne OTHOYIeHa U MHOTO4JIeHa Ha



OJTHOYJICH.

OcHoBHas 11e7b — BEIPA0OOTaTh YMEHHUE BBIIOIHATH CIOKEHHE, BRBIYUTAHNUE, YMHOKEHHUE OJJHOWIECHOB U
MHOTOYJICHOB.

Pa3noxeHue MHOro4jieHoB Ha MHOxUTeau (13 4). BeiHecenune o0IIero MHOXUTENS 3a CKOOKH.
Crnoco6 rpymnmnupoBku. @opmyna paznoctu kBaapaToB. KBaapat cymmsel. KBaapat pasnoctu. [Ipumenenue
HECKOJIBKUX CIIOCOOOB pa3IoKEHUsI MHOTOUIEHA HA MHOKUTEIIH.

OcHoBHasi 1enb — BbIPAOOTaTb YMEHHE BBIINOJHATH Pa3JIOKEHUE MHOTOWIEHA Ha MHOXHUTENH,
IIPUMEHSITh [10JIyYE€HHbIE HaBBIKU [IPU PELICHUN YPAaBHEHUH, 10KA3aTEIbCTBE TOXK/IECTB.

Auaredopanyeckue apodu (13 u). Anrebpanyeckas apoos. Cokpamienue apoodei. [IpuBenenue npoodeit
K oOmemy 3HameHarento. CIIO)KEHHE M BBIYUTAHHE alreOpandeckux ApoOed. YMHOKEHUE W JIeJICHUE
anredbpandeckux apoodeit. CoBMecTHbIE AEUCTBUS HaJl allreOpanyecKUMU IpOOsSMU.

OcHoBHas 11e7b — BBIPA00OTaTh YMEHUE MPUMEHATH B HECIOXKHBIX CIydasx (OPMYJbl COKpPAIIEHHOTO
YMHOXXEHHS JJIs PeoOpa3oBaHusl alreOpanvdecKux Apooeii.

Jluneitnas pynkuusi u ee rpaguk (9 u). [IpsimoyrosmpHas cucTeMa KOOPJMHAT HAa IUIOCKOCTH.
Oynknusa. OyHkusa y=kx u ee rpaduk. Jlnaeitnas GpyHkuus u ee rpadux.

OcHOBHasi 1N —TIO3HAKOMUTH YYAlIMXCS C OCHOBHBIMH (DYHKIMOHAJIHHBIMH MOHATHUSAMH U C
rpadukamu Gyakuuii y=kx+b, y=Kkx.

Cucrembl IByX ypaBHeHHH ¢ ABYMsl Heu3BecTHbIMH (124). YpaBHEHUE NIEPBON CTENEHU C ABYMs
HeusBecTHbIMH. Cuctemsbl ypaBHeHH. Crioco6 monctaHoBku. Crnoco0 cioxenus. ['padudeckuii croco6
pELIEHHS CUCTEM ypaBHEHMI. Pemenre 3a1a4 ¢ NOMOILBIO CUCTEM YPaBHEHUH.

OcHoBHas 11e7b — MMO3HAKOMUTH YYalllUXCs CO CIOCOOAMM PEIICHUs CUCTEM JIMHEHHBIX ypaBHEHHH C
IBYMSI IIEPEMEHHBIMH, BHIPAa0OTAaTh YMEHHE pemiaTh CHCTEMbl YPaBHEHUH U MPUMEHSTHh MX MPH PEHICHUU
TEKCTOBBIX 3a]1a4.

DaeMeHTbl KOMOUHATOPUKH (4 4). PaznuuHbie KOMOMHAIIMU U3 TPEX 3JeMeHTOB. Tabuia BApHaHToB
1 ipaBuiIo npousBeaeHud. [loncyer BapuanToB ¢ momoribio rpados. Pemenue 3aaay.

OcHOBHasl 11eJIb — IO3HAKOMUThH Y4YALUXCS C PA3IMYHBIMU KOMOWHALMSAMU M3 TPEX 3IJIEMEHTOB,
BBIPa0OTaTh YMEHHE IPUMEHSTH U IIPH PEIICHUH 3a]1a4.

IMoBTOpenue (7 4). [loBTopenue, 0600IIeHNE U cCUCTEeMAaTH3allUsI 3HAHUN, YMEHUN U HaBBIKOB 3a KypcC
anreOpbl 7 Kiacca.

OcHoBHasl L1eJ1b — HIOBTOPUTH U3YYEHHBIN MaTepual / Kiacca.

Aaredpa 8 kaacc (102 u)
YMK Koasirun 0. M., TkaueBa M. B., ®éxoposa H.E. u ap.

HepaBencrna (19 )

[TonoxxurenbHble M OTpULATENbHBIE YMcia. YuciIoBble HepaBeHCTBa M MX cBoicTBa. ClloKeHHE U
YMHOXEHHE HepaBeHCTB. CTporue U HeCTporue HepaBeHCTBa. HepaBeHcTBa ¢ 0HUM HEM3BECTHBIM. CHUCTEMBI
HEPABEHCTB C OJIHUM HEU3BECTHBIM. YHCIOBBIE POMEKYTKHU.

OcHoBHasl 11e71b — CPOPMHUPOBATH y YHaLIUXCS YMEHHUE peliaTh HEPaBEHCTBA NEPBOM CTENEHH C OAHUM
HEU3BECTHBIM U UX CHCTEMBI.

IMpubmmkénnbie Beraucaenus (18 1)

[Tpubnmxénnple 3HaueHus BenuuuH. [lorpemHocts npuOmmxeHus. OTHOCUTENbHAs MOTPEIIHOCTD.
IIpocreiimme BeIYMCIEHUS C KanbKyasTopoM. CTaHAApTHBIM BHUJ 4uclIa. BbIYKMCIEHUS Ha KaJIbKYJISATOpE
CTETEeHU YHCclia U 4ucia, oopaTtHoro naHHomy. IlocienoBaTesibHOE BBIMOJIHEHHE HECKOJIBKUX ONEpaluid Ha
KaJIbKYJATOpE. BolunciieHns Ha KalbKyJIsSTOPE C UCIIOJIB30BAHUEM SAUEEK aMSTH.

OcHoOBHasl 11eNIb — MO3HAKOMUTH YYAIUXCSI C TMOHSATHEM MOTPEIIHOCTH MPHUOIMKEHUs, BbIpaOOTATh
YMEHHE MTPOU3BOIUTH BBIUUCIIEHUS C IOMOIIBIO KAIBbKYJIATOPA.

KBaapatnbie kopuu (12 4)

[TonaTne apu@mMeTndeckoro KBajJpaTHOro KopHs. JleficTBurenbHble uyncna. KBajgpaTHBIN KOpeHb U3
CTETEeHU, TPOU3BEIEHUS U IPOOH.

OcHOBHasl 1leIb — CHUCTEMAaTU3MpOBAaTh CBEACHMS O PpalUOHAIBHBIX YHUCIAX; BBECTH IIOHATHE
UpPPALMOHATILHOTO W JIEHCTBUTENIILHOIO YHCEN; HAy4YUTh BBIIOJIHATH MpOCTEHIIMe MpeodpazoBaHus
BBIPAXEHUI, COAEPIKALUX KBAJPaTHbIE KOPHH.

KBaaparubie ypaBHenus (25 4.)

KBanpatHoe ypaBHeHMe U ero kopHu. HemonHble KBajpaTHble ypaBHEHHUs. PelieHue KBaJpaTHBIX
ypaBHeHUl. Pa3nokeHne KBaApaTHOrO TPEXUIEHA HA MHOXKUTEIIU. Y PaBHEHHUs, CBOASAIINECA K KBaJAPATHBIM.



Pemenue 3amay ¢ moMONIbI0 KBAJIPAaTHBIX YpaBHEHUH. PelnieHne mpocTEeHINX CUCTEM, COMEpIKAIIUX
YpaBHEHUE BTOPOU CTEIIEHU. Y pABHEHUE OKPYKHOCTH.

OcHoBHas 1€/ — BbIpa0OTaTh YMEHUS U HAaBBIKM B PEUICHUU KBAJIPaTHBIX ypaBHEHUH, ypaBHEHMI,
CBOJALIMUECS K KBaPATHBIM, U IPUMEHSTh UX K PELICHUIO 3a/au.

Kpagparnunas ¢pyuxuus (14 4.)

Onpeenenne KBaapatHaHoil GpyHkimu. Pynkmun y=x2, y=ax’, y=ax?> + bx + c. [loctpoeHne rpaduxa
KBaJpaTUIHON (PYHKITHH.

OcHOBHasl LieJIb — HAyYUTh CTPOUTH IpaUK KBaIpaTUYHON (QyHKIHH.

KBaaparubie HepaBencTBa (10 4.)

KBagpaTHOe HEpaBEHCTBO U €ro pelieHue. PerieHre KBaapaTHOrO HEpPaBEHCTBA € MIOMOLIbIO Ipaduka
KBaJpPaTUIHON (DYHKITHH.

OcHoBHas 11e71b — BbIpa00TaTh YMEHHE pellaTh KBaJpaTHbIC HEPABEHCTBA C MOMOLIbIO Ipaduka
KBaJPaTUYHON (DYHKITHH.

IMoBTOpenue. (4 u.) [ToBropenue, 0000IICHNE U CHCTEMATH3AIIMS 3HAHHUM, YMEHHI U HABBIKOB 3a KypC
anredpsl 8 Ki1acca.

OcHoBHas Lie/b — MOBTOPUTH U3YUEHHBINH MaTepual 8 kiacca.

Aaredpa 9 kaacc (102 u)
YMK Koasirun FO. M., TkaueBa M. B., ®énoposa H.E. u ap.

IMoBTOpeHHUe Kypca ajredpnl 8 kiaacca (2 4.)

KBanparHble ypaBHEHMs, 3aMeHa IEpeMEHHOM, OMKBaipaTHOE ypaBHeHHE. HepaBeHcTBa BTOpOIl cTeneHu
C OJTHOM MepeMEeHHOMN, HyJIU (PYHKIMH, METOJI UHTEPBAJIOB, rpauK KBaAPAaTUUHON QYHKIIUH.

OcHoBHasl 11€JIb - YMETb BBIIOJHATH yIIpakHEHU U3 pa3aenoB kypca VI knacca: pemars kBajgpaTHbie
ypaBHEHMs M HEPaBEHCTBA, 337ayll C MOMOILBIO KBaJPATHBIX YpaBHEHWUH, CTPOUTH IpaduK KBaapaTUUHOU
GbyHKIMHU, 3HATh (OPMYIIBI pEIIeHUs] KBAAPATHBIX YPaBHEHHM, alrOPUTM IMOCTPOSHUS 1Mapalboiibl, TEOpEMY
Buera.

CreneHsb ¢ panmoHaIbHBIM NMoKa3aTeneM (13 4). OnpeneneHue CTENeHN C IeIbIM OTPHLIATSIBHBIM U
panroHaIbHBIM II0Ka3aTeNIeM; HyJIEBbIM IIOKa3aTesleM, OIlpeielIeHHEe U CBOICTBA apu(PMETHUECKOro KOPHS n-i
CTETEeHHU.

OcHOBHas LieNb - yMETh HaXO/IUTh 3HAYEHNE CTETNEHH C LIEJIbIM NTOKA3aTeIeM P KOHKPETHBIX 3HAUCHMSIX
OCHOBaHUS U TOKa3aTelisd CTENEHH M NMPUMEHSITh CBOWCTBA CTENEHH ISl BBIYUCICHUS 3HAUEHUMN YHCIOBBIX
BBIpQ)XEHUI U BBIOJIHEHUS MPOCTEHIINX peoOpa3oBaHuil.

Crenennasi pynxuus (15 u). dynkiys, 061acTh OnpenesieHus 1 00J1acTh U3MEHEHUS, HYJIM QYHKIINH,
BO3pacTaromas u yOblBaromas (yHKIMs, YETHble U HEYEeTHble (QDYHKIHHM, UX CUMMETPUYHOCTb, MOHSITHE
¢bysakumu y=k/x, o0OpaTHO MponopLroHaIbHAs 3aBUCUMOCTb, CBOMCTBA CTENIEHHON (YHKIIUH, UppallMOHATIbHOE
YPaBHEHHUE.

OcHoOBHasl 11eNb - YMETh CTPOUTH T'padUKU JTUHEHHBIX U JAPOOHO-TMHEHHBIX (QYHKIMHA U 10 Tpaduky
IIEPEUUCIIATh UX CBOICTBA; PEIIaTh YPaBHEHUS U HEPABEHCTBA, COIEP KAILUE CTEIIEHb.

OCHOBHBIE TEPMUHBI 110 Pa3Aciy:

Iporpeccun (15 4v). Apudmerndeckas ¥ TeOMETPUYECKas MPOrpeccHu, (GopMyia n-ro uieHa
nporpeccuu, GopmMysa CyMMBbI N-4WIEHOB Mporpeccuu. Ml HECKOIbKUX MEPBBIX YWIEHOB MPOTPECCHIA.

OcHoBHasl LIeJb - YMETh pellaTh 33Jaud Ha HaX0KJIE€HHWE HEH3BECTHOIO 4IeHa apu(pMeTHyecKoil u
reOMETPUUECKON IPOTPECCUN, TPOBEPSITH SABJSIETCS JIM JAHHOE YNCIIO WIEHOM IIPOrPECCUH, HAXOAUTh CyMMy N
MIEPBBIX YJIEHOB MPOTPECCHH.

Cuayuaiinbie co0bITus (14 41). [Tepe6op BO3MOXKHBIX BApHAHTOB, KOMOWHATOPHOE MPABUIIO YMHOKEHHUS,
MepPEeCTaHOBKHU, YHCIIO BCEBO3MOXKHBIX MEPECTAHOBOK, pa3MELICHHS, COUeTaHUS

OcHoOBHas 11eJ1b - yMETh OPUEHTHUPOBATHCS B KOMOMHATOPHKE; CTPOUTD JIEPEBO BO3ZMOKHBIX BAPHAHTOB,
3HATh ¥ YMETH I0JIb30BaThCs (POpMYyJIaMu JIJIsl pelIeHns] KOMOMHATOPHBIX 33]a4

Cayuvaiinple BeaumunHbl (12 4). CryuaitHoe cOOBITHE, OTHOCHTENBHAs YacTOTa, KIACCHYECKOE
OTIpe/IeNIeHUE BEPOATHOCTH, NPOTUBOIIOJIOXKHBIE COOBITHS, HE3aBUCUMBIE COOBITHS, HECOBMECTHBIE U
COBMECTHBIE COOBITHS.

OcHOBHasl LI€Tb - YMETh ONPEAEATh KOJIMUYECTBO PABHOBO3MOKHBIX HCXOJ0B HEKOTOPOTO HCIIBITAHMUS;
3HaTh KJIACCHMYECKOE ONpeAETICHUE BEPOATHOCTH, (OPMYITYy BBIYMCICHUS BEPOSATHOCTU B CIydyae MCXO/a
IPOTUBOIOJIOKHBIX COOBITHI

Mpmuo:xectBa. Jlornka (16 4). MHOKECTBO, TOJIMHOYKECTBO, BBICKA3bIBAHHUE, IOTHUCCKAS CBA3KA.



OcHOBHasi 1edb - YMETh pellaTh 3aJa4yd, NPUMEHSS TEOpEeMbl MHOXECTB, Kpyru OWiepa, ¢
HCIOJIb30BAHUEM JIOTUYECKUX CBS30K «M», «WIN», «HE». 3HATh IOHATHS MHOYKECTBA, ITOJAMHOXXECTBA,
IepeceuyeHre MHOXKECTB, 00bEIMHEHNE MHOXKECTB; IIOHATHE BBICKA3bIBAHMHSL.

IMoBTOpenue kypca anaredpsoi (15 u). [loBropeHne npoiiIecHHOro y4eOHOro Marepuaina

OcHOBHasl LIeNb - 3HATH AJTOPUTM MOCTPOeHUs rpaduka GyHKIMH; GOPMYIIBI N-TO WieHa U CyMMBI N
YJICHOB apH(PMETHUECKON U TE€OMETPUIECKON, TPOTPECCUIl M YMETh UX PUMEHSTH IIPU PEILICHUH 3a/1a9; YMETh
CTpouTh rpaduku GpyHKIMK; 10 TpadUKy ONpeseNaTh CBOMCTBAa (YHKIIMHU; YMETh PelIaTh ypaBHEHUS TPEThel
U YETBEPTOM CTENEHU C OJHUM HEU3BECTHBIM C IIOMOUIbIO PA3JIOKEHUS Ha MHOMKUTEIM U BBEACHUSA
BCIIOMOTaTeNIbHON MEPEMEHHOM; pellaTh HEPABEHCTBA METOOM MHTEPBAJIOB; PEIIaTh CUCTEMbl YPAaBHEHMIA;
pelaTh 3a7a4u ¢ IOMOUIbIO COCTABIEHUSI CUCTEM.

Adaredpa 7 kaace (102 )
YMK IO. H. Makapsbiues, H. I'. Munaiok, K. K. Hemikos u ap.

Boipaxenus. ToxxaecrBa. YpaBHeHus. (22 4). YnucnoBble BEIPaKEHMsI, BBIPAKEHUS C IEPEMEHHBIMHU.
[Ipocreiimme mpeobpa3oBaHus BEIpAKCHHN. Y paBHCHUE, KOPCHb YpaBHEHUsI. JIMHEHOe ypaBHEHHUE C OJTHON
IepeMeHHON. PelleHue TEKCTOBBIX 3aJad  METOJAOM COCTaBlieHUs ypaBHeHuM. CraTuUcTHUYECKue
XapaKTePUCTUKH.

OcHOBHasl LIeNb - CUCTEMATH3UPOBaTh U 00OOUIMTH CBEIEHHS O MPEoOpa3OBaHUAX ANreOpanmdecKux
BBIPQ)XEHUI U PELICHUH YpaBHEHUH C OJHOM NepeMeHHOMH.

®ynkuuu (11 4). Oynkus, odnacte onpeneneHus QyHKIUH. Berarcienue 3HadeHuit GyHKIUU 110
dopmyne. I'padux ¢pynkiuu. [Ipsmas nponoproHanbHOCTh U ee rpaduk. JIuneitnas gynkuus u ee rpaduxk.

OcHOBHasl LieJb - O3HAKOMUThH Y4YalllUXCS C BaKHEHIIMMHM (PYHKIHMOHAJIBHBIMU TMOHATUSMU U C
rpaduKaMy NpsIMOM MPONOPLUUOHAIBHOCTU U JIMHEHHOM (PyHKIMM 00111ero BUa.

Crenens ¢ HaTYpajabHbIM Moka3ateseMm (11 4). CteneHb ¢ HaTypaJIbHBIM IIOKA3aTeNIeM U €€ CBOMCTBA.
Onnounen. dyukuuu y = x%, y = x° 1 ux rpaduKy.

OcHoBHas 1enb — BBIPAO0OTaTh yMEHHUE BBINIOJHATH JEHCTBUS HAJl CTEIEHSAMH C HATypaJlbHBIMH
[OKa3aTessIMH.

Muorouiensl (17 4). Muorounen. CroxeHue, BHIMUTAHUE U YMHOKEHHE MHOTOWICHOB. Pa3ioxxenue
MHOTO4JIEHOB Ha MHOKUTEIH.

OcHoBHasl 11e/1b — BbIPa0OTaTh YMEHHE BHIIOJIHATH CII0KEHHE, BBIYUTAHHE, YMHOKEHHE MHOTOUJIEHOB
1 Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

®opmyJibl cOKpameHnoro ymuoxenus (19 1), ®opmynst (@ + b)?> = a> £ 2ab + b2, (a £ b)* = a® +
3a?h + 3ab® £ b®, (a £ b) (@* + ab + b?) = a® +b°. Tpumenenne HopMyI COKpAIIEHHOTO YMHOKEHHS B
peoOpa30BaHMIX BRIPAKEHUH.

OcHOBHast 1Lelb — BbIPAOOTaTh yMEHUE MPHUMEHATh (OPMYNBI COKPAIICHHOIO YMHOXEHHS B
MpeoOpa30BaHUAX 1IEJIBIX BBIPAKEHUI B MHOTOWIEHBI U B Pa3JI0KEHUH MHOTOYJICHOB Ha MHOKUTEIH.

Cucrembl auHeiinbIx ypaBHeHuil (16 4). Cuctema ypaBHeHUM. PerieHne cucTeMsl IByX JTMHEWHBIX
YpaBHEHUH C JIByMSI NIEPEMEHHBIMU U €ro reoMeTpuueckas MHTepnperanus. PemieHue TEKCTOBBIX 3aaay
METOJIOM COCTABJICHUSI CUCTEM YPaBHEHUIA.

OcHoBHasl 11eJIb — 03HAKOMUTh YYaILIUXCS CO CIOCOOOM pEIIeHHs CHCTEM JIMHEHHBIX YpPaBHEHUH C
JBYMS II€PEeMEHHBIMHU, BBIpa0OTAaTh YMEHUE pellaTh CUCTEMbl YPaBHEHUI U MPUMEHSTHh UX NPH pPEIICHUU
TEKCTOBBIX 3a]1a4.

IloBTOpenue (6 4). [loBTOpenue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHUN, YMEHUI U HABBIKOB 32 KYypC
anredpsl 7 Kiacca.

OcHoBHas 11eJ1b — MOBTOPUTH U3YUEHHBIH MaTepHal / Kiacca.

Aaredpa 8 kaacc (102 u)
YMK IO. H. Makapsbiues, H. I'. Munaiok, K. 1. Hemixos u ap.

Pannonanbubie apodu (23 u). PanumonanbHas apoOb. OCHOBHOE CBOWMCTBO JIpOOM, COKpAIICHHE
apo6eii. ToxkaecTBeHHBIE TPe0Opa30BaHUs PAllMOHANBHBIX BhIpakeHuid. yHKIHs y = K/X u ee rpaduk.

OcHoOBHas 11eb - BBIPAOOTaTh YMEHHE BBINOJIHATH TOXKJIECTBEHHbIE MTPE0Opa30oBaHUs PallMOHATIBHBIX
BBIPAKCHU.

KBaapatnbie kopuu (19 u4). [lomstne 00 wuppaumoHanbHbIX uyncnax. OOmue CcBeneHHS O
NEHCTBUTENBHBIX 4YHciax. KBampaTHelii kopeHb. [loHSATHE O HAXOXACHUH MPUOIMKEHHOTO 3HAYEHUS
KBagpaTtHoro kKopHs. CBoiicTBa KBaapaTHBIX KopHel. IIpeoOpa3oBaHusi BBIpAXEHUH, COJEpPKAIIUX
KBaJpaTHbIe KOpHU. DyHKIMA y = \x, ee cBoiicTBa 1 rpaduxk.



OcHoBHasl L1eIb — CUCTEMaTU3UPOBATh CBEJCHUS O PallMOHAJBHBIX YMCIAaX U JaTh MpeAcTaBiIeHUE 00
UppalMOHATBHBIX YHCJIAX, PACHIMPUB TEM CaMbIM MOHATHE 4YHCJA; BbIPAOOTaTh YMEHHE BBIOIHSATDH
npocTeiime mpeodpa3oBaHus BEIPAXKEHHH, COIEPKALUX KBAAPaTHbIE KOPHHU.

KBaapatnbie ypaBuenus (21 4). KanparHoe ypaBuenue. @opmyiia KOpHE# KBaJpaTHOTO YpaBHEHHUSI.
Pewmenne panumoHanbHbIX ypaBHeHMU. PemieHuwe 3amad, OPUBOASIIMX K KBaApaTHbIM YPABHEHUSAM H
IIPOCTEHIINM pallMOHAIbHBIM YPaBHEHUSIM.

OcHoBHas 11eNb — BbIPAa00TAaTh YMEHHUS pElIaTh KBaJApaTHbIE YPaBHEHUs, IPOCTENIINE pallOHAIbHbIE
YPaBHEHHUS U IPUMEHSTH UX K PELICHUIO 3ajau.

HepagencrBa (20 4). UncinoBbsle HepaBeHCTBA M UX cBoicTBa. [louseHHOE CIIOXKEHHUE U YMHOKEHHUE
YHCIIOBBIX HEPaBEHCTB. llorpemHocTs W TOYHOCTh NpuOIMKeHus. JIuHeilHble HepaBeHCTBA C OJHOU
MIEPEMEHHOMN U UX CUCTEMBI.

OcHoBHasl 11e51b — BpIpabOTaTh YMEHHUs pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX
CUCTEMBI.

Cremnenb ¢ neJbIM MoKazateaeM. JiaeMeHThbl cTaTHCTHKHU (11 41). CreneHp ¢ LeabIM [T0Ka3aTeleM U
ee cBoiicTBa. CtanaapTHbIi By yncia. [Ipubmmkennblie Berunciaenus. COop U rpyniupoBKa CTAaTUCTHYECKUX
naHHbIX. HarnsHoe npesncraBieHre cTaTUCTUUECKON HHPOpMaIUK.

OcHoBHast 1enb — cOpPMHUPOBATH YMEHHE BBIMONHATH ACUCTBUS HAJA CTENEHSMU C IEJbIMU
[I0KAa3aTeIsIMHU, BBECTU MTOHATUE CTAaHJAPTHOTO BHUJIa YHCIA.

IHoBTOpenue (8 u). [loBropenue, 0000IIEHNE U CUCTEMAaTH3allUsI 3HAHUN, YMEHUN U HABBIKOB 32 KYpPC
anreOpsl 8 Kiacca.

OcHoBHasl 11eJ1b — TOBTOPUTH U3YYEHHBIN MaTepuan 8 Kiacca.

Aureopa 9 kaace (102 4)
YMK IO. H. Makapsbiues, H. I'. Munaiok, K. U. Hemikos u ap.

KBagparnunasi pynknus (22 u). @ynkuus. CoiicTBa Gpynkuuii. KBagparusiii TpexuieH. Paznoxenue
KBaJPaTHOTO TpexuyieHa Ha MHoxkuTenu. OyHKknus y = ax® + bx + c, eé coiictBa u rpaduk. Hepasencra
BTOPOM CTEIIEHU C OJHOU IepeMEHHOM. MeTo1 HHTEepBaoB.

OcHoBHasi 1eNb — PAaCUIMPUTH CBEIEHUS O CBOWCTBaX (YHKIUH, O3HAKOMHUTH OOYYAIOIIUXCS CO
CBOMCTBAMH ¥ Tpa(UKOM KBaApaTUIHON (YHKINH, chOPMHPOBATH YMEHHE PElIaTh HEPABEHCTBA BU/IA aX> +
bx + ¢>0 ax? + bx + ¢<0, rxe a0.

YpaBHeHusi U1 HepaBeHCTBA C OHOW mepeMeHHoi (16 4). Ilenbie ypaBHeHUs. YpaBHEHHE C IBYMS
nepeMeHHbIMH U ero rpaguk. CucreMsl ypaBHEHMI BTOpoi creneHu. PerneHne 3a1a4d ¢ HOMOIIBIO CHCTEM
YPaBHEHUN BTOPOU CTEIICHH.

OcHOBHas 1L1eJ1b — CUCTEMaTH3UPOBaTh U 0000IIUTE CBEICHHSI O PELICHUH LIEJbIX C OAHOI NEepEeMEHHOI,
BbIpa0OTaTh yMEHHE peulaTh MPOCTEMIINE CUCTEMBI, COJEpKallle YpaBHEHHE BTOPOM CTENEHU C ABYMS
NEePEMEHHBIMH, U TEKCTOBBIE 3aJ]a4l C MIOMOILIbIO COCTABJICHUS TAKUX CHCTEM; BBIpaOOTaTh YMEHHE pellaTh
MIPOCTEHIINE CHUCTEMBI, COAEPIKALUE ypaBHEHUE BTOPOIl CTENEHM C JByMSI NEPEMEHHBIMH, U TEKCTOBBIE
3aJ1a4M C TOMOIUIbIO COCTABJICHHS TAKUX CUCTEM.

YpaBHeHus1 1 HepaBeHCTBa ¢ AByMs nepeMeHHbIMU (17 4). YpaBHEeHHE C IByMS IEPEMEHHBIMU U
ero rpaduk. I'paduueckuit cmocod pemieHus cucTeM ypaBHEHMH. Perienue cucrtem, coaepkKaliux OJIHO
YpaBHEHUE MEPBOM, a APYroe BTOPOH CTENEHU. PerleHne TEKCTOBBIX 3a/1ad METOOM COCTaBJIIEHUS CUCTEM.
Hepasencta ¢ aBymst nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

OcHoBHasl 11e71b — BBIpa00TaTh YMEHUE pelaTh IPOCTEHIINE CUCTEMBI, COIepKallie ypaBHEHNE BTOPOH
CTETEeHU C JBYMs MIEpEMEHHBIMH, U HEPABEHCTBA C JIByMs IIEpEMEHHBIMH. TEKCTOBBIE 3a/1a4ll C MOMOIIBIO
COCTaBJICHHs] TAKUX CHUCTEM; BBIpAOOTaTh YMEHHUE pPEIIaTh MPOCTEHIINE CUCTEMBI, COJIepKalllue YpaBHEHUE
BTOPOI CTETIEHU C IBYMS IEPEMEHHBIMH, U TEKCTOBBIE 331a4H C IIOMOIIBIO COCTABIIEHUS TAKUX CUCTEM.

Apudmernyeckasi U reomerpuyeckasi nporpeccun (15 4). Apudmernueckas u reomeTpudeckas
nporpeccuu. @opmMysbsl nN-ro 4WieHa U CyMMBbI IEPBBIX N YJIEHOB Mporpeccuu. beckoHeuHo yObIBaromias
reoMeTpHUUECKasl IPOrpeccusl.

OcHoBHas 11eJ1b — J1aTh MOHTHS 00 apUPMETHUECKON U FeOMETPUUYECKOI MPOrpeccusix Kak YnCIOBbBIX
MOCJIEeI0BATEIBHOCTAX 0CO00T0 BUA.

DJIeMeHTbl KOMOMHATOPUKY U Teopun BepositHocTeidi (13 u). KoMOrHATOpHOE MPAaBUIIO YMHOXKEHUSI.
[lepecranoBku, pa3menieHus, coyeTanus. OTHOCUTENbHASI YACTOTA U BEPOSITHOCTh CIIy4alfHOTO COOBITHSI.

OcHoBHasl 11e7Tb — 03HAaKOMUTh 00Y4aIOUINXCS C MOHSITUSIMU ITEPECTAHOBKH, Pa3MEIIEHUs, COUYETaHUs U
COOTBETCTBYIOLIUMH (POPMYJIaMHU Ul TOACYETa MX YHCIa; BBECTH MOHSATHS OTHOCHUTEILHOW YacTOTHI U
BEPOATHOCTH CITy4aifHOTO COOBITHSI.



IMoBTopenue (19 u). [ToBTOpeHHE MPOITAEHHOr0 Y4eOHOTO MaTepraa

OcHoBHas 11e7b — MOBTOpEHHE, 0000IIeHNEe U CUCTEeMaTU3alusl 3HaHUW, YMEHHUI U HAaBBIKOB 32 KypC
anreOpsl OCHOBHOM 00111€00pa30BaTEILHOM IIKOJIBI.

I'eomerpust 7 kiaacc (68 u)
YMK JI.C. Aranacsin, B. ®@. byry3os, C. b. Kagomues u ap.

HauvanbHble reomerpudeckue cBeaenusi (10 41). [Ipocreiimue reomerpudeckue GUrypsl: mpsamas,
TOYKa, OTPE30K, Jy4, yroiu. [lonstue paBeHcTBa reomerpudeckux ¢puryp. CpaBHEHUE OTPE3KOB U YTJIOB.
N3mepenue otpe3koB, mainHaA oTpe3ka. M3mepenue yrioB, rpagycHas Mepa yria. CMmexHble U
BEPTUKAJIbHBIE YIJIbl, UX CBOMCTBA. [lepneHiuKyasspHbIe IpsIMbIE.

OcHoBHasi 1eJb - CHUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCA O MPOCTEHIINX TI'€OMETPUUYECKUX
(urypax u ux CBOMCTBaX; BBECTHU MOHATHE PABEHCTBA (QUTYD.

Tpeyroabuuku (17 4). Tpeyronpnuk. [Ipu3Haku paBeHCTBa TpEyTroJabHUKOB. [lepnieHaukynsip K
npsiMoid. Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYroibHUKa. PaBHOOEIpPEHHBIN TPEYTrOJBHUK U €r0
CBOICTBA. 3a/1auM Ha MMOCTPOCHUE C MTOMOIIBIO IUPKYJISI U JTUHEHKH.

OcHOBHasi 1eJb - BBECTH IOHSATHUE TEOPEMBI, BBIPAOOTaTh yYMEHHE JOKa3bIBaTh PABEHCTBO
TPEYTOJIbHUKOB C MOMOIIBI0 U3YUYEHHBIX MPU3HAKOB; BBECTH HOBBIM KJacc 3ajlad - Ha MOCTPOEHUE C
[IOMOILBIO LIUPKYJIS U JIMHEHKHU.

IMapajsieabubie npsimbie (13 4). Tlpu3Haku MapauICIBHOCTH MPSAMBIX. AKCHOMA
napajieJIbHbIX IpAMbIX. CBOlCTBa NapajlyleIbHbIX MPSIMBIX.

OcHoBHas 11eJ1b - BBECTH OJIHO M3 BAXKHEHIINX MOHITUHN - TOHATHE MapaJUIeIbHBIX MPSIMBIX; JaTh
IIEpBOE MpEACTaBIeHUE 00 aKkCMOMax M aKCHUOMAaTHYECKOM METOJI€ B I'€OMETpPHH; BBECTH AKCHOMY
MapaieIbHBIX TPSMBbIX.

CoOTHOLIEHUsSI MEXKIY CTOPOHAMH H YyrjamMu TpeyrojJbHukoB (18 4.) Cymma yrios
TpeyronbHuka. COOTHOIIEHHE MEXIy CTOPOHAMHM M yrilamMu TpeyrojibHuKa. HepaBeHCTBO
TpeyroibHUKa. [IpsgMoyrosbHble TPEYTrOIbHUKH, UX CBOMCTBA M NPU3HAKU paBeHCTBA. PaccTtosiHue oT
TOYKH J10 IpsiMOi. PaccTosiHue Mexay napasuieibHbIMU IpsMbIMU. [locTpoeHre TpeyroibHUKa 110 TPEM
3JIEMEHTaM.

OcHOBHasl L1€JIb - PACCMOTPETH HOBBIE HHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB.

IMoBTOpenue. Pemenue 3amxay (10 u). [ToBTOpeHue npoiiieHHOr0 y4eOHOT0 MaTepHara.

OcHoOBHas 1LieNb — MOBTOpeHUe, 0000IIeHNe U CUCTeMaTU3alls 3HaHU, YMEHUIH U HaBBIKOB 33 KypcC
anreOpsl OCHOBHOM 00111€00pa30BaTEIbLHOM IIKOJIBI.

I'eomerpus 8 kiacc (68 1)
YMK JI.C. Aranacsan, B. ®. Byry3os, C. b. Kagomues u ap.

Yerpipexyroabuukn (14 4). MHOroyronbHHK, BBITYKIBIH MHOTOYTOJBHUK, YETHIPEXyrOJbHHK.
[Tapannenorpamm, ero coiictBa U npusHaku. Tpanerus. [IpsmoyronbHuK, poMmO, KBaapaT, UX CBOMCTBA.
OceBas U LIeHTpaJIbHasi CAMMETPUU.

OcHoBHasl LIeb - W3Y4YUTh HauOosiee Ba)KHbIE BUJbl YETHIPEXYTOJBHUKOB — IapajljieiorpamMm,
NpSIMOYTOJIbHUK, POMO, KBaJpat, Tpameuuio; JaTh MpeJcTaBieHre o (urypax, o0Jaaolmx OCeBOW WIN
LHEHTPAITBHON CUMMETPHEN.

Mmomans (14 4). IlonwsTHe mJOmEaAM MHOTOYrojbHUKA. [lmomamgm  mpsSMOYroJjbHUKA,
napajuiesiorpaMma, TpeyroiabHuKa, Tpanenuu. Teopema [Tudaropa.

OcHOBHasl 11eJIb - PaCIIMPUTh U YIIIYOUTh MOJTyYEHHBIE B 5 - 6 Kilaccax MpeCcTaBlIeHUs 00yJaromuxcs
00 W3MEpEeHHH M BBIUMCICHMM IUIOUIa/ied; BbIBECTH (QOpPMYIbl IUIOUIafed MNPSIMOYroOJbHUKA,
napajuiesiorpaMma, TPpEyrojibHUKA, TPAelUy; 10Ka3aTh OAHY U3 IJIaBHBIX TEOPEM I'€OMETPUH — TEOPEMY
[Mudaropa.

ITono6ubie Tpeyronbuuku (19 u). Ilogo6uble TpeyroabHUkH. [Ipu3Haku momoOust TpeyroJbHUKOB.
[Ipumenenue moao6us K JOKa3aTENbCTBY TEOPEM M pelleHHo 3a1ad. CUHYC, KOCUHYC U TaHT€HC OCTPOTO
yria NpsIMOYTrOJIbHOTO TPEYrOJIbHUKA.

OcHoOBHasl 1IeNib - BBECTH MOHSITHE MOJOOHBIX TPEYrOJbHUKOB; PACCMOTPETh MPHU3HAKU IMOA00MS
TPEYrOJIbHUKOB U UX NMPUMEHEHHUS; CEIaTh NEPBBIM LIar B OCBOCHUHU YYALIUMHUCS TPUTOHOMETPUUECKOTO
arnmnapaTta reoMeTpuHu.

OxpyxHocTb (17 4). B3anMHoe pacnosioskeHne npsmMoi U oKpyxHocTu. KacarenbHast K OKpYKHOCTH,
ee CBOMCTBO W mpusHak. LleHTpanbHble U BOUCaHHBIE YIIIbl. YeThlpe 3aMedareabHble TOUKU TPEYroJbHUKA.
BrnincanHas u onucaHHas OKPYKHOCTH.



OcHoBHast 11eJb - PaCIIUPUTDH CBEACHHS 00 OKPY>KHOCTH, MOJTyYEHHbIE YJalllUMHCS B 7 KJIacce; U3yYHUTh
HOBBIE (DaKTHI, CBSI3aHHBIC C OKPYXHOCTHIO; NMO3HAKOMUTH OOYYAIOLIMXCS C YETHIPbMs 3aMeyaTelIbHBIMU
TOYKaMH TPEYTOJIbHUKA.

IMoBTOpeHue. Pemenue 3anay. (4 4). [ToBropeHue nmpoiaeHHOro yueOHOr0 MaTepualia.

OcHoBHas 1enb - [loBropenue, 006001IIeHNe U CUCTEMAaTU3alUs 3HAHWH, YMEHUI M HAaBBIKOB 33 KypC
reoMeTpuu 8§ Kiacca.

I'eomerpus 9 kinacc (68 u)
YMK JI.C. Aranacsn, B. ®. Byry3os, C. b. Kagomuesn u ap.

BekTops! (8 4). Ilonstue Bekropa. PaBeHcTBO BekTOpOB. CIIOKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXkEHUE BEKTOpa Ha 4yucio. Pa3ioxkenue BeKTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOPAM.

OcHoOBHasl 1eJIb - HAY4YMUTh YYalllUXCSl BBIIOJHATH JNEHCTBUS HAJ BEKTOpPaMU KakK HAallpaBICHHBIMHU
OTpE3KaMH, YTO BaXKHO JJIsl IPUMEHEHUS BEKTOPOB B (PU3UKE.

Metoa koopaunat (10 4). Koopaunatel BekTopa. [Ipocreitimme 3amaun B KOopAMHATax. Y paBHEHUSA
OKPY>KHOCTH U NpsiMOi. IIpuMeHeHne BEKTOpOB U KOOPAMHAT IIPU PELLIEHUH 3a1au.

OcHOBHas 1€1b -TIO3HAKOMUTH C HCIOJIB30BAHMEM BEKTOPOB M METOJAa KOOPAWHAT IPU PELICHUU
reOMETPUUYECKUX 3ajau.

CooTHOIIEHUsSI MEKAY CTOPOHAMM M YIVIAMH TPeyroJbHuKa. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.
(11 4). CuHyc, KOCHHYC M TaHTEHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHHE TpeyrojbHUKOB.
CkansipHOoe MpOU3BEICHNUE BEKTOPOB U €r0 NPUMEHEHUE B TEOMETPUUYECKUX 3a/1auax.

OcHoBHasl 11e1b - pa3BUTh YMEHUE yUAIIUXCS IPUMEHATh TPUTOHOMETPUUECKUN annapar Npu pelieHuu
F€OMETPUYECKHX 3a/1au.

JIMHA OKPYKHOCTH M IUIomaab Kpyra. (12 4). IIpaBuibHble MHOTOyrojbHUKHA. OKPYXKHOCTH,
ONMCaHHAs OKOJIO MpPaBWJIBHOIO MHOTOYrOJbHMKAa M BIHCaHHas B Hero. IlocTpoeHue mnpaBUIbHBIX
MHOT'OYTOJIbHUKOB. J{nmnHa okpyxHocTH. [nomanps kpyra.

OcHoOBHasl 11eIb - PaCUIMPUTh 3HAHUE YYAIIMXCS O MHOIOYTOJIbHMKAX; paCCMOTPETh MOHATHUS JJIMHBI
OKPY>KHOCTH H ILJIOIIAAH Kpyra U OpMYJIIbl U UX BBIUUCICHHUS.

JBuzkenus. (8 4). OtoOpakenue miockoctu Ha ceOs. [lonsitue nBrokenus. OceBas W ICHTPATbHAS
cumMetpuu. [lapanmnensnsiii nepenoc. IloBopor. Hanoxxenus u 1BHKeHUS.

OcHOBHasl 11€Ib - MO3HAKOMUTh YYaIIMXCs C MOHATUEM JBUKEHMSI U €ro CBOMCTBaMH, C OCHOBHBIMHU
BHJIaMU JIBUJKEHUH, CO B3aHMOOTHOIIECHUSMH HAJIO)KECHUH U ABM)KEHU.

HauvanbHble cBenenusi u3 crepeomerpuu (8 4). Muororpannuku. Tesia u MOBepXHOCTH BpalleHUs.

OcHOBHasl LIeb -pacIIPUTh 3HAHUE YUYAIIUXCS O MHOTOTPaHHMKAX, TEJIaX U IOBEPXHOCTAX BPALICHMS.

00 akcuomax niiaHumMerpun (2 4). becena 06 akcuomax reoMeTpuu.

OcHoBHas 1eTb - JaTh OoJiee TIYOOKOE TMPEACTABICHHE O CUCTEME aKCHOM IITAHUMETPUU U
aKCMOMAaTHYECKOM METOJIE.

IMoBTopenue. Pemenne 3agay. (9 1). [loBTopeHne npoiiIeHHOro y4eOHOro MaTepuara.

OcHoBHas nenb - [loBTopeHue, 06001IeHNe U CUCTEMAaTH3allusl 3HAaHUH, YMEHHUI 1 HaBBIKOB 3a Kypc
reoMeTpuu 9 Kinacca.



TemaTuueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJIUYIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE KaxKa0u

TeMbl.
6 kiacc
§ 1. [loBTOpEHUE 4
MaTepuaJja 5 kiacca
§ 2. leaumocThb quceJ 21 | ®opmynupoBaTh ONpEAETICHUS IEIUTENss M KPaTHOro, MPOCTOrO M
1. | denurenu u 3 | cocTaBHOTO HMCIa, CBOIICTBa M NpU3HAKU AenuMOCTU. [loka3biBaTh U
KpaTHBIE. OMpPOBEPraTh C MOMOIIbIO KOHTPIPUMEPOB YTBEPKIACHUS O JIEIHUMOCTU
2. | IIpusHaku yrcen. KnaccuduuupoBaTs HaTypaibHble YKcia (UeTHbIC, HEUETHBIE, MO
nenmumocTd Ha 10, Ha 3 | octarkam ot aeneHus Ha 3 U T.11.) DOPMYIHPOBATH MPU3HAKH JICTUMOCTH
SwuHa?2. Ha2,3,5,9,10,4 u 25. [IlpuMeHATh NPU3HAKU IETTUMOCTH, B TOM YHCIIC
3. | IIpusnaku MpH  COKpamieHuu apodeir. Mcmonb30BaTh MpU3HAKH JEIMMOCTH B
neauMocTy Ha 9 1 Ha 3 | paccyxaenusix. MccnenoBaTh mpocTeiillive YuCIOBble 3aKOHOMEPHOCTH,
3. MPUBOJUTH YHWCIOBBIE AKCIIEPUMEHTHI (TOM YHCJIE C HMCIOJIb30BAaHUE
4. | IIpocteie u 3 KOMIIBIOTEPA).
COCTaBHBIE YHCIIA.
5. | Paznmoxxenue Ha 2
MPOCTHIE MHOKUTEIHU
6. | HaubOonpmmmii oOmmii 3
nenurenb. Bzanmuo
MIPOCTHIE YHCIIA.
7. | Haumensbiiee o0Omiee 4
KpaTHOE.
Konmponvrnas 1
paboma Ne 1
§ 3. Cioxkenne n 3HaThb OCHOBHOE CBOMICTBO JpOOM, NMPUMEHATH €ro JJsl COKpAaLICHUS
BbIYUTaHHUe Apodeii ¢ 22 napoOeil. YMeTh MPHUBOAMTH JIpOOM K HOBOMY 3HAMEHATEN0. YMETh
Pa3HbIMU MIPUBOIUTH ApOOH K 001eMy 3HaMeHaTelnto. [IpeacTaBisTh qecaTHIHOM
3HAMeHaTeJIAMH npobu B BUIE OOBIKHOBEHHOW JpoOW U OOBIKHOBEHHOH B BHIE
8. | OcHOBHOE CBOWCTBO 9 NECSTHYHON, HAXOMUTh JECATHYHBIC TMPUOIIKEHUS OOBIKHOBEHHBIX
poowH. Ipooeii.
9. | Cokpamienune npobeit 3 | BoImonHATE BBIYKCIEHUS C OOBIKHOBEHHBIMH JApPOOSMHU: CIOXKEHHE U
10. | IlpuBenenue npobdeit BBIYUTAaHHE OOBIKHOBEHHBIX IPOOEH U CMEIIaHHBIX YHCET.
K 0bmemy 3 | Pemath oOCHOBHBIE 3ajaud Ha JpoOWU, B TOM YHCIE 3a7addl C
3HAMEHATENIO. MPAKTUYECKUM  coJepKaHueM. [IpuMeHsATh pa3fauyHble CIOCOOBI
11. | CpaBHenwue, pelieHus OCHOBHBIX 3aJ1a4 Ha IpoOH.
CJIOKEHUE,
BBIUHATAHUE POOCH C 6
pa3HBIMH
3HAMEHATEJISIMHU.
Konmponvnas 1
paboma Ne 2
12. | Cnoxenue u
BBEIYMTAHUE 6

CMCIIaHHBIX YHUCCII.




Konmponvnas 1
paboma Ne 3
§ 4. YMHOKeHHE U
JeJIeHHe 00bIKHOBEHHBIX 31
Apooei
13. | YMHOXeHue apooeii. 4
14, Haxoxnenue apobu 4
OT YHCIIa.
IIpumeHeHue
15 | pacrpenenurensHoro | ¢
CBOWCTBA BBITIONTHATE BBIYUCIICHUS C OOBIKHOBEHHBIMH JIPOOSIMH: YMHOXXEHUE H
YMHOKCHU . neaeHre OOBLIKHOBEHHBIX ,up06ei/’1 A CMCHIAaHHBIX 4Yucell. Pemars
Koumponvnas 1 | ocHoBHBIC 3amauu Ha IpoOM, B TOM YHCIIE 3aJa4d C MPAKTHYCCKUM
paboma Ne 4 conepkanreM. [IpUMEHAT pas3iuvHbIe CIOCOOBI PEHIEHHs OCHOBHBIX
16. B3anmuo obpatnbie o | 3amadma npobu. [lpuBoauTh mpuMepsl 331a4 Ha HaXOXKJIEHHE ApoOu OT
qyucia. 4KCclia, YUCIO MO 3aJaHHOMY 3HAYEHUIO €ro ApoOu. AHamu3upoBaTh U
17. | denenue S | ocMBICIMBATh TEKCT 3aja4, apr'yMEHTUPOBATh U IPE3EHTOBATH PEILICHUSI.
Konmponvrnas 1
paboma Ne 5
18. | Haxoxnenue gucia 5
10 €T0 ApoOH.
19. | ApoOusie 3
BBIPAKCHUS.
Koumponvnas 1
paboma N 6
5. OTHOLIEHHS U 18 @dopmynupoBaTh oOmpeaereHUe OTHomeHus uucen. Ilonumare wu
NPONOPIHHU OOBSICHSITh, YTO MOKA3bIBAET OTHOIICHHE BYX YHUCEN. 3HATh OCHOBHOE
20. | OTHOUICHHUS. 3 | CBOMCTBO MpOMOPUMHU. AHAIM3UPOBATH U OCMBICIHMBATH TEKCT 3aayM,
21. | Ilpomoprtum. 4 | M3BICKATD HeoOXoauMyH0 HH(OpPMAIHNIO, MOAETUPOBATH YCIOBHE C
TTOMOIIBIO CXEM, PUCYHKOB, PEaTbHBIX MTPEIMETOB; CTPOHUTD JIOTHUECKYIO
22. | Ilpsimast m oOpaTHast LEMOYKY PAaCCYXJICHUN; KPUTUYECKU OIICHUBATH IMOJYYEHHBIH OTBET,
MPOIOPLIMOHATIBHBIE 3 OCYHICCTBIIATE CAMOKOHTPOJIb, IMPOBEPAA OTBET HaA COOTBCTCTBHC
3aBUCHUMOCTH ycnoBuio. Pemate 3amaun Ha JelieHHWE YHCeN U BEJIWYUH B JIaHHOM
Konmponvhas 1 | OTHOIIEHWH, B TOM 4YHCJIE 33Ja4l TPAKTHYECKOTO XapakTepa.
paboma Ne 7 @opMynUpOBaTh OTIWYHE MPSIMO M OOpPAaTHO MPOMOPIUOHATBHBIX
23. | Macmta6. 2 | BemuumH. [IpUBOIWTE TPUMEpPHI BEIWYWH, HAXOMAIIUXCS B TIPSIMO
24. | nuna oKpysKHOCTH 5 MPOIMOPIMOHAIEHON  3aBUCHMOCTH, OOpaTHO  MPOMOPIHOHAIBHON
¥ TLIOMAb Kpyra 3aBHCUMOCTH, KOMMEHTHPOBATh NpuMepbl. OnpenensiTh M0 YCIOBHIO
25. | Ilap. 2 | 3aJaud, KAaKHE€ BEIMYMHBI SBISAIOTCA INPSAMO IPONOPLUOHAILHBIMH,
Konmponwnas 1 | 0OpaTHO NpPONOPIMOHATBHBIMU, & KAaKHE HE SBISIOTCS HH TEMH, HH
patoma Ne 8 npyrumu.  Pemarp  3agaun Ha  TOpsAMyl0 U OOpaTHYIO
MPONOPIIMOHAIFHOCTh.  PemaTrh TEKCTOBBIE 3aJadyd  C  TOMOIIBIO

MIPONOPLIMY, OCHOBHOIO CBOMCTBA HPONOpPLUUHU. 3HATh, YTO TaKoe
MaciiTad. CTpOUTH C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOBOKPYKHOCTb,
Kpyr. OmnpenensaT MIMHY OKPYXHOCTH II0 TOTOBOMY PHCYHKY.
Ucnonb3oBath  (QopmMyidy JUIMHBI  OKPY)KHOCTH TIpU  pEIIEHUU
MpakTU4ecKuX 3anad. OnpenensaTts MO TOTOBOMY PHCYHKY IUIOIIAIb
Kpyra, IJomaab KoMOMHHpoBaHHBIX (uryp. Mcnonb3oBate Gopmyny
IUTOIIAM KpyTa MpH peIIeHUH MPAaKTHUECKUX 3a/1a4. Beraucisars oobem
mapa M IUIOU[aJb TOBEPXHOCTU cQepbl, HCHOIb3Yys 3HaHHUS O
OpUONMMKEHHBIX  3HAYEHHUAX  YMCeN.  AHAJIM3MPOBATH  3aJaHMs,
apryMEeHTHpOBaTh M Ipe3eHTOBaTh pemeHus. Haxoautes uHdopmarmio
[0 33JaHHOW TEeME B HCTOYHHUKAX pa3iauyHoro tuna. lcmomszoBaTh
KOMIIBIOTEPHOE MOJECIIMPOBAHUE U HKCIIEPUMEHT Ul U3Y4EHUS] CBOUCTB
OKPY’KHOCTH.




§ 5. IToJiokUTEIbHBIE H

IIpuBoguTe NpHUMEpPHl HCIOIB30BAHHUS B  OKPYXKAKOIIEM MHUpPE

13
OTpHIATEeIbHBIE YN CJIAa MOJIOKUTEIBHBIX W OTPUIIATEIBHBIX YHCEN (TeMIlepaTypa, BBIMTPHIII-
26. | KoopauHaTh! Ha 3 MIPOUTPHIINI, BBIIE-HIKE YPOBHS Mops W T.1.) Pacnmo3HaBaTh
TPSIMOH. HaTypaJibHbIE, IIeJIble, APOOHBIC, IOJIOKHUTEIbHBIC, OTPUIIATEIILHBIC
27. | ITpOTHUBOIOIOKHBIC o | HCHa. CTpouTh KOOPAMHATHYIO MPAMYIO MO aJrOpuTMy (mpsmasi, C
qucia. yKa3aHHBIMM Ha HEH HayaJoM OTCYETa, HAMpaBJICHHEM OTcu€Ta, M
28. | Momynb gncna. 2 | eIMHUYHBIM OTPE3KOM).
29. | CpaBHEHHUE YHCEL 3 N3o0paxkaTh TOYKAMU KOOPAMHATHOW TMPSAMOW ITOJOXKUTEIbHBIE U
30. | UsmeHeHue BeINUYUH 2 OTpHMLATCIIBHBIC  pallMOHAJIBHBIC  4YHCIIA. BrinmonHsITh 06paTHy10
Konmponsnas 1 onepanuio. [loHMMaTh ¥ MPUMEHATh B PEYH TEPMHUHBI: KOOpPJIMHATHAS
paboma Ne 9 npsiMasi, KOOpAMHATa TOYKM Ha TMPSIMOM, TMOJOXKUTEIbHOE YHUCIIO,
OTPHUIIATEIILHOE YHUCIIO. AHAIM3UPOBATh 3aJaHUs, apTyMEHTHPOBATH
MPE3EHTOBATh PEUICHUSI.
XapakTepu3oBaTh MHOXECTBO HATYPAJIbHBIX YHCEN, IEIbIX YHCET,
MHOKECTBO  pallMOHAIBHBIX 4ucel. [loHMMaTh ©  NPUMEHSTH
T€OMETPUUYECKUN CMBICT TOHATHUS MOAYNsS uucia. HaxomuTs Moayib
IAHHOT'O qucia. OOBACHATD, KaKkue qucia Ha3bIBAIOTCS
MIPOTUBOMNONIOKHBIMH. HaxoIuTh 4MCIO, MPOTUBOMOJIOKHOE JTaHHOMY
yucity. BeImonHATe apudmeTHyecKkrne MpuMepshl, colepiKaiiue Moaydb,
KOMMEHTHUPOBaTh perieHus. [IpoBoauTs Mo anropuTMy MNpocTeuiIne
WCCIEAOBAHUS JUIsl  OMPENEJICHUST PACCTOSHUS MEXKIYy TOUYKaMu
KOOPJIMHATHOM MPSIMOHA.
CpaBHHMBaTh C TOMOIIBID KOOPJAMHATHOW TMPSMOM: MOJOKUTEIHLHOE
YUCIIO W HYJNb;, OTPUILIATEIBHOE YHUCIO U HYIb;, MOJOXKUTEIbHOE U
OTPHUIIATENIFHOE YHWCJIA; JIBa OTPUIIATENIbHBIX 4ucia. MoaenupoBaTh C
TTOMOIIIbI0 KOOPJIMHATHON MPSAMOM OTHOIICHUS «OO0JBIIE» U «MEHBIIIC)
JUTSL pallMOHAIBHBIX YKCE.
CpaBHuBaTh W YHOPSAOYMBATH pallMOHAIBHBIE YHCIA, BBIIOIHATH
BBIYHCIICHUS C PAIlIOHATBHBIMU YHCIIAMH.
§ 7. Cnoxenne u
BLIYUTAHHE 11
MOJIOKUTEILHBIX 1
OTPHIATEILHBIX YHCEJ N
[ToHnMaTh T€OMETPUYECKUN CMBICT CIOXKEHUS PaIlMOHATIBHBIX YHCET.
CI105keHHe YHCeE ¢ o o N
HOMOILIBIO DopMyIHpOBaTh U 3aMKUCHIBAThH C MOMOIIBI0 OYKB CBOMCTBA IEHCTBUH C
31. KOODIHHATHOF 2 paIMoHATBLHBIMI YMCIAMH, TIPUMEHSTH JIJIS IPEOOPa30BaHUS YMCIIOBBIX
npﬁllzloﬁ BhIpaXeHUI. Pacmo3HaBaTh anreOpanyeckyro CymMMy U €€ cliaraemeble.
CJ‘IO)KCH'I/IG [IpencraBnsaTe anredOpanvdecKkyro CyMMY B BUJIE CYMMBI TIOJIOKUTEIIbHBIX
U OTPHIATEIbHBIX YHCEN, HAaXOMuTh €€ palMOHATBHBIM CIOCOOOM.
32. | oTpuIIaTEIbHBIX 2 9
wcer BerancnsaTs 3HaYeHHSI OYKBEHHBIX BBIPAKCHUH MPH 33IaHHBIX 3HAYCHUSX
- OykB. YuacTBOBaTh B OOCYKIEHUU BO3MOXKHBIX OIIMOOK B IIETIOYKE
Clo>XeHue 4ucel ¢
33. 3 | mpeoOpa3oBaHUS BRIPAKEHUS.
Pa3HBIMU 3HAKaAMHU.
34. | Beluntanue. 3
Konmponvnas 1
paboma Ne 10
§ 8. YMHOXkeHMe 1
- 3HaTh TOHATHE pPAIMOHAIBHOTO 4YHCIA. BpIpaboTaTh  HaBBIKH
12 | apudmeTruecKux NEUCTBHU C IOJOKHUTEILHBIMA M OTPUIATEILHBIMH
MOJIOKUTEILHBIX U .
YHClIaMU. Y METh BBIYHUCIISATH 3HAUCHUS YUCIIOBBIX BRIPAKCHUIA. Y CBOUTH,
OTPHIATEIBLHBIX YHCE o
35 | Y MHOKCHIG 3 9TO JUIsl OOpalieHus OOBIKHOBEHHON NpOOH B JIECATUYHYIO Pa3CIIUTh
36. Tenenne - 3 (ecim  ATO BO3MOXKHO) YHCIUTENIh Ha 3HAMEHATelb. B  KaxaoM
. . KOHKPETHOM CJTy4ae JIOJDKHBI 3HAaTh, B KaKyl0 IpoOb 0OpalaeTcs JaHHas
37. | PaunonansHBIE
o1 2 Ipo0b — B ACCATUYHYIO WIH MEPUOINYECKYI0. JIOIDKHBI 3HATH
YHUCII




38. | CBoiicTBa neiicTBUi 3 MPEJCTABICHUE B BUJIE IECITUYHOMN IPOOH TaKUX IpoOeH, Kak Y4, Y4, 1/5,
C palroHaIbLHBIMU 1/20, 1/25, 1/50.
YHCIIAMH.
Konmponvnas 1
paboma Ne 11
§ 9. Pemienne ypaBHennii | 17 | [Tonumarh ¥ IPUMEHATH B pEUX TEPMHUHBI: areOpanvecKoe BeIpaKeHHE,
39. | PackpriTre ckoOOK. 3 ko3hduLreHT, NoJo0HBIE cJaraeMble, MPUBEACHHE IMOAOOHBIX
cimaraembIX. [IpUMEHSITh pacrpeenuTeNIbHbIN 3aKOH TPU YIPOIICHUH
40. | Kosddpunuent. 3 | areOpandyeckux BBIPDAKCHWH, PpEIIEHUH YypaBHEHUH (IPUBOIUTH
41. | TlomoGHbIe 3 mogo0HBIC  CllaraeMble, pacKpbiBaTh CKOOKH). DOpMyIHpOBaTH,
cliaraembie. 00OCHOBBIBaTh, WJUTIOCTPUPOBATH MPUMEpPAMH M MPHUMEHSTH IMpaBHIIA
Konmponvhas 1 | packpbITHsI CKOOOK, Mepel KOTOPBIMH CTOMT 3HAK «+» WU 3HAK «—».
paboma Ne 12 Pemrate mpocreiinme ypaBHEHHS alTreOpandeckuM CriocoO0M, UCIIONIb3Ys
42. | Pemenue IIEPEHOC CJIaraéMbIX U3 OJHOM 4acTU ypaBHEHUS B Apyryro. [lonumars u
ypaBHEHUIA. 6 | yconpsoats B peuu TEPMHUHOJOTHIO: MaTeMaTH4yecKas MOJIeIb
Konmponvhas 1 | peanbHOM  cuTyaumu, paboTta C  MaTeMaTH4eCKOHM  MOJEIBIO.
paboma Ne 13 AHaIM3UPOBaTh M OCMBICIIMBATh TEKCT 3aJaud, MepeopMyIUpPOBAThH
YCIIOBUE, U3BJIEKATh HEOOXOAUMYIO HH(OPMAIINIO, BEICTSTH TPH dTAra
MaTEeMaTHUYECKOTO MOJECIIMPOBaHUS (COCTABICHHE MAaTeMaTUYeCKON
MOJICJIN PEANbHOM CUTyaluu; paboTa ¢ MaTEMaTHYECKOH MOJENbIO;
OTBET Ha BOIPOC 3a/1a4M), OCYIIECTBISIT CAMOKOHTPOJIb, IPOBEPSISI
OTBET Ha COOTBETCTBUE.
§9 Koopaunarsl Ha 13
ILIOCKOCTH
43. | IlepneHauKyIsIpHbIC 2
psIMBIC.
22 | TlapaiieLiie > YMeTp  pacmo3HaBaTh W U300paxaTb MEpPHEHAMKYISPHbIE U
p
—-— MapajuieNbHbIE MPAMBbIC. HNMeTh HaBBIKM HX IMOCTPOCHHS C OMOLIBIO
TUHENKH M YepTexHOro TpeyroibHuka. CTpoUTh Ha KOOPIWHATHOU
45. | KoopnuHatHas 3
IOCKOCTE. TJIOCKOCTH TOYKH U (DUTYPHI 10 3aJJaHHBIM KOOPIMHATAM, ONPEIEISTh
KOOpJIUHATHl TOYEK, OTMEUYEHHBIX Ha KOOPAMHATHON MpsAMOMl. YMeTh
46. | CtonbuaTsie 2
CTPOUTH CTOJIOYATHIE THATPAMMEI.
JUarpaMMmBbl.
47. | I'paduxm. 3
Koumponvnas 1
paboma Ne 14
IMoBTOpEeHUE 9
48. | JlemuMOCTb YHCEI 1
49. | HeiicTBus ¢ 1
O0OBIKHOBEHHBIMHU
JIpOOsSIMHU
50. | OTHouIeHUS U 1
MPOTOPIIUHU
51. | HeiicTBus ¢ 1
parroHaIbHBIMH
qrCcIaMu
52. | Pemenue ypaBHeHUI 2
53. | Koopnunarnas 1
MJIOCKOCTh
Konmponvnas 1
paboma Ne 15
94. | 3aKII0YUTENbHBIN 1
YPOK
Hroro 170




Auredpa 7-9 knacc
YMK Koasirun 0. M., TkaueBa M. B., ®énoposa H.E. u ap.

N Koa- XapakTepHCTHKA OCHOBHBIX BUJOB /1eSITeIbHOCTH
u/n Coaepxxanue MmaTepuaja BO ydeHuka 5
4acoB (Ha ypoBHe y4eOHBIX el cTBHIN)
7 Kaace
I'nasa 1 3
IMoBTOpPEHNE Kypca MaTeMaTHKH 5-6
KJIACCHI
1. IloBTOpEHME 2
Koumponvnas paboma Nel 1
I'naBa 2 11
AaredpanyecKue BbIPaKeHHS
2. | YucnoBble BBIpayKECHUS 2 BrimonHsTh 3JIeMEHTapHbIe 3HaKOBO-CUMBOJINYECKHE
3. AnreGpanuecKie BhIPaKEHHs 2 JNEHCTBUS: MPUMEHATH OYKBBI JUIsl OOO3HAYEHUS] YHCEN, JUIS
4 AreOpanIecKue PABEHCTBA. 2 3amucu  OOIIMX YTBEPXKIOCHUH; COCTaBISATH OyKBEHHBIC
DOPMYJTEL BBIp@XEHUsI 10  YCIOBUSM,  3aJaHHBIM  CJIOBECHO,
5. CBoliCTBa apHDMETHICCKIX 2 npeoOpa3oBeIBaTh airedpandeckue CyMMBbl M TPOHM3BEICHUS
neficTRHil (BBIONHATL MPUBEACHUE n0n06HLI§ CJIaracMbIX, PacKpbITHE
6. TIpasKia pacKphITHA CKOGOK 2 CKOOOK, YHpOLICHHE MpPOM3BENEHMI). BBIUHCIATE uHMCcIOBOE
3HauYeHUe OYKBEHHOTO BbIpakeHHs. COCTaBiATh (OPMYIIBL,
Koumponenas paboma Ne2 1 BBIpaXKaIOIIHE 3aBUCUMOCTH MEXAY BEIMYMHAMH, BBIYHCIATH
o popmyam.
I'nasa 3 9 IIpoBomUTE  AOKa3aTENbHBIE  PACCYKIOEHHSI O  KOPHAX
YpaBHeHHs ¢ OAHMM HEU3BECTHBIM YpaBHEHUI C OIMOpPOil Ha OIpeleleHne KOPHS, YHCIIOBBIE
7. YpaBHEHUA U €r0 KOPHU 2 CBONMCTBa BbIpakeHUM. Pacrno3HaBaTh JIMHEHHBIE ypaBHEHMS.
) PelcHye YpaBHEHUH C OQHIM 3 Pemarte nuHENHBIE, a TakKe YpaBHEHHUs, CBOAAIIUECS K HUM.
HEM3BECTHBIM, CBOJIAIIMXCS K Pemarts mpocreiiue ypaBHEHHS ¢ HEM3BECTHBIM O] 3HAKOM
TTHHEHHEIM Monyis. Pemarte  TeKCTOBBIE 3ajaud  anreOpanyuecKuM
9. PeleHue 3a/1a4 ¢ HOMOIIIBIO 3 CIOCOOOM: TEPEXOJNTH OT CIOBECHON (POPMYITHUPOBKH YCIIOBHS
ypaBHEHHi 3ajadn K anreOpanvyeckod MOAETH MYTEM COCTaBIICHUS
Konmponvhas paboma Ne3 1 JUHEMHOTO ypaBHEHUS; pEIIaTh COCTABIEHHOE YPaBHEHUE;
MHTEPIPETHPOBAThH PE3YIbTaT.
I'naBa 4 21 ®DopMyUpoBaTh, 3alKChIBATE B CHMBOJIMYECKOW (opme u
OaHO4YIeHBI H MHOTO4JICHBI 00OCHOBBIBaTh ~ CBOWCTBA  CTENEHM C  HATYpaJbHbBIM
10. | Cremnenb ¢ HaTypaabHBIM 2 MOKa3aTeseM;  NPUMEHATH  CBOMCTBO  CTENEHM  JUIS
IOKa3aTelleM npeoOpa3oBaHus BBIPAKEHUH M BBIYUCICHHHA. BBIMOMHATH
11. | CBoiicTBa CTECIICHH C 3 JNEUCTBUS C OAHOWIEHAMH M MHOrowieHamu. lIpumeHsTh
HaTypaJIbHbIM NTOKa3aTeNeM pasnuuHble  (OPMBI  CAMOKOHTPOJISI NpPHU  BBIIOJIHEHUH
12 OnnouneH. CTangapTHBIN BH 1 nmpeoOpa3oBaHUl  BBIPAKCHHHA. BBIMOTHATE  YMHOXKCHHE
OJIHOYJIEHA ONHOYJEHa Ha OJHOWIEH;, MHOTOWIEHa Ha OIHOWICH;
13. | YMHOMXeHHE OTHOUIICHOB 2 NPUMEHATh NPAaBWIO TNPHUBEACHHUS MOJOOHBIX ClIaraeMblX.
14. MHOro4jeHsnl 2 BremonaaTs JCJICHUEC OAHOYJICHA HAa OAHOYICH W MHOI'OYJICHA
15. | TIpuBenenne noa0GHBIX YWICHOB 2 Ha onHowieH. (DopMynMpoBaTh OCHOBHBIE  IOHATHS,
16. | CrnoxeHue 1 BBIYUTAHHE 2 00OCHOBBIBATD HX.
MHOT'OYJIEHOB
17. | YMHOXeHre MHOTOUICHA Ha 2
OJTHOYJICH
18. | YMHOXeHHe MHOTOYJICHa Ha 2
MHOTOYJICH
19. | Jlemenue ogHOUICHA U 2
MHOTOYJIEHA Ha OHOYJIEH
Konmponvnas paboma No4 1

T'aaBa 5

13




Pa3sio:xeHue MHOTOYJIEHOB HA Joka3eiBaTh  (OPMYNBI  COKpAIIEHHOTO  yYMHOXXEHHS,
MHOKHTEJIH OpUMEHATh WX B  NpeoOpa3oBaHUSX  BBIPAKEHHH U
20. | BriHeceHue oOLIETO MHOKUTEIS 2 BBIYUCIICHHUSAX. BBIMOMHATH pPa3OoKEHWE MHOTOWIEHOB Ha
3a CKOOKH MHOXXUTENM pa3HBIMH crocobamu. Pemates  ypaBHEHUS,
21. | Cnoco0 rpynmnupoBKd 3 MPUMEHSISL  CBOMCTBO  PaBEHCTBA HYJIIO  IPOU3BEACHHUS.
22. | ®opMyna pa3sHOCTH KBaJIpaTOB 2 [lpumenats  pasnuubble  (HOPMBIL  CAMOKOHTPOJIL  IpH
23. KBaHpaT CYMMBIL. KBaIlpaT 2 BBIIIOJITHCHUUN HpeO6paSOBaHHfI.
pasHocTH
24. | IlpumeHeHNE HECKOIBKUX 3
CIOCO0OB PA3IIOKEHUS
MHOTO4YWICHA Ha MHOYKUTEITN
Koumponvuas paboma Ne5 1
I'naBa 6 13 ®opMyIHpOBaTH OCHOBHOE CBOMCTBO anre0pandecKoi Ipoou u
Aaredpanueckue 1pooun MPUMEHATh €ro I TpeoOpa3oBaHus IpoOeii. BBIOIHATH
25. | Anrebpanyeckas IpoOb. 2 nedcTBus ¢ anreOpawmueckumMu  npoOsmu.  Haxomuth
Coxkpartuenue pobeit JIOMTyCTUMBIE 3HaueHHst OyKB, BXOISIIMX B alreOpanvecKyro
26. | IlpuBenenue npobeii k oOLIIEMY 2 npoOb. Pemate ypaBHEHHs, CBOASIINWECS K IJIMHEHHBIM C
3HAMEHATEITI0 IpoOHBIMH KO3 UIEHTaMU. BBIMONHATE  COBMECTHEIC
27. | CrnoxeHue 1 BEIUUTAHUE 3 JIEVCTBUA HaJ BBIPAKCHUAMU, COJEPKAITUMU aJIFe6paI/I‘-I€CKI/I€
anreOpanveckux Apoodei JOpoOH.
28. | YMHOXEHUE U JeTIeHIe 2
anreOpanveckux Apoodei
29. | CoBmecTHBIE AEHCTBUSA HAL 3
anredpanvdecKuMH IPOOsIMH
KonTtponbsnas padora Neb
naBa 7 Bbuucnsate 3HaueHus (QyHKIMH, 3aJaHHBIX (QOPMYJIaMH;
JIuneiinasi pyHKuus U ee rpapuk COCTaBIIAThH TAONHIIBI 3HaUeHUH PpyHKINH. CTPOUTH MO TOYKAM
30. | IIpsmoyronpHas cucTtemMa 2 rpa¢uku QyHKIM. OnHuCchBaTH CBOMCTBA (DYHKIIMU Ha OCHOBE
KOOPJIMHAT Ha TIOCKOCTH ee Trpaduyeckoro mpejacTaBiieHHs. MoJaenupoBaTh peabHbIC
31. | Oynkus 2 3aBHCUMOCTH, BBIpAXKEHHBIE TMHEHHOMN (QyHKINEH, C TOMOLIbIO
32. | OyHKIUs y = KX U ee rpaduk 2 ¢dbopmyn u rpadukoB. UHTEpHIpeTHPOBATh I'paUKU PeaTbHBIX
33. | JIuueiigasg q)yHKLII/IH U ee rpa(l)pnc 2 3aBUCUMOCTEMN. CTpOI/ITB peueBbIe KOHCTPYKLIUH C
KoHnTpomsHas pabora Ne7 1 WCTIOJIb30BaHHEM (GYHKIMOHAIBEHON TEPMUHOJIOTHH.
Pacno3naBath JUHEHHYIO (hyHKIHIO. IToka3biBaTh
CXEMaTHUYEeCKU TOJIOKEeHUEe rpadukoB QyHKIuH Buga Y=KX ,
y=kx+b B 3aBucuMOCTH OT 3HauYeHHUI K03()DUIKMEHTOB,
BXOJSIIHX B YOPMYIIBIL.
I'maBa 8. 12 Haxoautp menele pemieHuss CUCTEM YpaBHEHHH C JByMs
CucreMbl YpaBHEHMIH ¢ IByMs HEW3BECTHBIMU IyTeM Tiepebopa. Pemarbe cucreMsl ABYX
HEHU3BECTHBIMH. YPAaBHEHUI NEPBOM CTENEHU C JIBYMsI HEU3BECTHBIMU. Pemars
34. | CucrteMbl ypaBHEHUI 2 TEKCTOBbIE 3aJlaud, allreOpanvecKoil MOJENBI0 KOTOPBIX
35. | Criocob nojcTaHOBKA 2 ABJISIETCSl YpaBHEHHE C IBYMs HEM3BECTHBIMH: MEPEXOIUTH OT
36. | Criocob cioxeHus 3 CJIOBECHOM (hOPMYITUPOBKH YCIOBUS 33]1a4d K areOpandeckoit
37. Fpa(bp[qec](nﬁ CIocoo penieHus 2 MOJIETIM TIyTEM COCTAaBJIEHHS CUCTEMbl YpaBHEHMU; peliaTh
CHCTEM ypaBHEHHI COCTaBIICHHYIO CHCTEMY YpaBHEHUH; Hcnonb3oBath
38. | Pemmenue 3a1a4 ¢ IOMOLIBIO 3 (byHKUMOHAIBHO-TpaduyecKne NPeICTaBIeHUS sl PELICHUS 1
CHUCTEM ypaBHeHI/Iﬁ HCCJIICAOBaHWA YPABHCHHUU U CUCTEM.
KonTponbHas pabota Ne§ 1
I'naBa 9. 4 BremonHsaTe mepebop Bcex BO3MOXKHBIX BapHaHTOB IS
DJ1eMeHThl KOMOMHATOPHKH. nepecyéra 00beKTOB U1 KOMOMHanuil 00bexToB. Pacnio3HaBath
39. | Paznuunble KOMOWHAIIMY U3 TPEX 1 KOMOWHATOpHbIE 3a7aui. 3HATh CIIOCOOBI Iepedopa BapUaHTOB.
2JIEMEHTOB BrnaneTs cpencTBamu mojicueTa KOMOMHAIMIA U3 IBYX U OoJjee
40. | Tabnwira BapHaHTOB U PABUIIO 1 aeMeHTOB. [[pUMEHATH TPaBUIIO TIPOU3BEICHHUS.
MIPOM3BEICHIS
41. | Ioxacyer BApUAHTOB C TIOMOIIBIO 1
rpados.
42. | PemieHue 3ana4 1
IloBTOpenne. UToroBerii 3a4€T. 7




43. | IloBTOpenue. MHOXUTENH 1
44, | IloBTOpeHHE 2
Hrorosast KoHTpoJIbHAs paboTa 1
Ne9
45, | I[ToBTOpeHHE 3
Hroro 102
8 KiIace
I'naBa 1. 19 CpaBHUBATH U yIOPSIOUYNBATH PAIlMOHATBHBIE YHCIA.
HepaBencrBa dopmynupoBaTh CBOWCTBA  YHWCIIOBBIX  HEPAaBEHCTB,
1. | TlonoxwurenbHBIE H WITIOCTPUPOBATh UX Ha KOOPAWHATHOW MPSIMOH, JOKa3bIBATh
OTpHIIaTEeIhHBIC YHCITA anrebpandecku. [I[pruMeHsITh CBOIICTBA HEPABEHCTB B XOJI€
2. YuciioBble HEpaBEHCTBA peuicHus 3aaa4. Pacrnio3naBath NUHEHHBIC HCPaBCHCTBA,
3. | OCHOBHELIE CBOMCTBA YMCIOBEIX YpaBHEHHUS U HEPABEHCTBA, B TOM YHCIIC COJEPIKAIIHC
HEPaBEHCTB HEW3BECTHBIE IT0/I 3HAKOM MOAYs. PemaTts nuHeitHbie
A CII0%€eHNE 1 YMHOXKEHHE HEPaBEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, B TOM UHCIIE
" | HepaBeHCTB colepKallue  HEW3BECTHbIE  MOJ  3HAKOM MOAYJIS.
c CTporue u HeCTporue Hcnonp3oBaTh B NHCBMEHHOM  MAaTEMaTU4YECKOM  pedu
" | HepaBeHcTBa oOo3HaueHHss M rpaduueckre HM300paXKEHUS] YHUCIOBBIX
6 HepaBeHCTBa ¢ OTHAM MHOECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHKY
' HEU3BECTHBIM
7. | Peienue HepaBeHCTB
CucTeMbl HEpPaBEHCTB C OJJTHAM
8. | HewsBecTHBIM. UnCIOBEIE
MIPOMEKYTKH
9. | Pemenue cucTem HEPaBEHCTB
Mopynp uncna. YpaBHEHHUS U
10. | mepaBeHcTBa, comepxKaIue
MOJIYJIb
O6o00maronmii ypok
Konrtponbnas padora Ne 1
Inasa 2. 18 Haxomgutb, aHamm3uMpoBaTh,  CONOCTAaBISATH  YHCIIOBBIE
IIpudauskeHHbIE BHIYHCICHHUSA XapaKTepUCTUKH 00BEKTOB OKPY’KaIOIIero MUpa.
[TpubnxeHHbIe 3HAYCHUS Ucnonp3zoBath pasHbie (GOPMBI  3alUCH  MPUOIMKEHHBIX
11. | BenwuwWH, MOTPENIHOCTH 3HAYEHWH; JIe7aTh BBIBOJBI O TOYHOCTH MPUOIMKEHHS M0 HX
PUOIKEHUS 3aIiCH.
12. OLIQHKa NOrpEIIHOCTH BEIOIHATE BEIYHUCIICHUS C PCaJIbHBIMU TaHHBIMH.
13. | Oxpyrnenne uncen BBINOMHATS MPUKUAKY W OLIEHKY PE3yJbTAaTOB BHIYHCICHUH.
14. | OTHOCHTE/bHAS OrPEIIHOCTS Hcronb30BaTh 3alluCh YMCEN B CTAHAAPTHOM BUJIE JUIS
TIpaKTHaccKue MpHEMBI BBIPKEHHS pa3MEpOB 00BEKTOB, JJTUTEIEHOCTH MPOIIECCOB B
15. A . OKpY’KaloIIeM MHUPE.
MPUOIMKEHHBIX BRIYHCICHAN
TipocTefiiine BbancIeHns Ha CpaBHUBaTH YWCIa W  BEIWYWHBI, 3allUCAaHHBIE C
16. MHEKDOKATEKYTIATOPE ucnojbp3oBaHreM creneHr 10. BbIMONHATH BBIYMCICHUS Ha
> MHUKPOKIBKYJIAITOPE MPH pEIIEHUH 3aJad M3 CMEKHBIX
17 iifg;}ﬁf;\jﬁ :I/(IJ(’:FJZI?II\;IE/[II’I)THOM JUCLUIUIMH U PeaIbHON 1eHCTBUTENEHOCTH
BUJIE
Brruncienue Ha
18. | MHKpOKaJIBKYJISATOpPE CTENCHU U
4Hcia, 00paTHOTO TaHHOMY.
[locnenoBarensHOE BBIIOIHEHHE
19. | omepanwuii Ha
MHUKPOKAJIBKYJISTOPE
O06o0mmaronuii ypox
KonTponbHas pabora Ne 2 1
Iaasa 3. 12 [TpuBOINTH IPUMEPHI UPPAITUOHATBHBIX YHCEN; pacliO3HABATh

KBanpaTHble KOpHU

20 Apudmernueckuii KBaapaTHBIN
" | xopeHb

21. | JleMCTBUTEIBHBIC YnCIa

pauroHaIbHbIC U HPPALMOHATBHBIC YHCIIA; H300pakaTh Yrcia
TOYKaMH KOOPAMHATHON IPAMOIA.
OnuceIBaTh MHOXKECTBO JIEHCTBUTEIBHBIX YHCET.




22. | KBagpaTHbIif KOpEHb U3 CTEIICHU Hcnonp30BaTh B NHUCBMEHHOM MaTeMaTH4EeCKOH pedH
93 KBaipaTHbIil KOpeHb 13 o0o3HayeHnss W rpaduyeckue HU300PaKEHUS UYUCIOBBIX
" | mpousBeneHHs MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.

24. | KBampaTHbIil KOpEHb U3 APOOH Jloka3pIBaTh CBOMCTBA apH(PMETHICCKIX KBAAPATHBIX KOPHEH;
O60BIAIOIHIT YPOK OpUMEHATh  HMX K  NpeoOpa3oBaHUIO  BBIPAKEHUI.
KoHTpobHas pabota Ne 3 1 ®opMynMpoBaTh  ONpEAENCHHE  MOHATHUS  TOXKJECTBa,

IPUBOIUTH IPUMEPHI PA3TUYHBIX TOKIECTB.

BoruncnaTte 3Hau€HUsI BBIPAXKEHUH, COIEPKAILUX KBaIpaTHbIE
KOpDHM; BBIpOKaTh IIEPEMEHHBIE U3 TEOMETPUUYECKUX U
¢usnueckux Qopmysa, coxepKamux KBagpaTHbIE KOPHH.
HaxonuTte 3HaueHMs KBaIpaTHBIX KOpPHEH, TOYHBIE H
npuOIMKEHHBIE, pu HEOOXOIUMOCTH UCTIONB3YS
KaJIbKYJIATOP; BEIUUCIATH 3HAYEHHS

BBIP)KEHUH, COAEprKaILMX KBaJpaTHble KOpHU. Mcnons30BaTh
KBaJpaTHble KOPHM IpPU 3alUCH BBIPAKEHUH U (OPMYIL
OneHuBaTh KBaJpaTHbIE KOPHM LEIBIMH 4YHUCIAaMH MU
JOECSITUYHBIMU OpoOsSIMH; CpaBHMBaThb M  YIOPSAOYMBAThH
pauMoOHaJbHBIE YHMCIa W HPPALUOHAIBHBIC, 3alUCAHHBIC C
IIOMOIIBIO KBaJpaTHbIX KOpHEW. IIpumeHsaTe Teopemy o
COOTHOILICHUH CPEIAHEr0 apu(pMETHYeCKOr0 H CPETHETO
TEeOMETPHUECKOTO IMOJIOKUTENbHBIX yucel. Vckmoyars
MPPalrOHATBHOCTD U3 3HAMEHATeNs Ipoou

I'naBa 4. o5 [IpoBoauTe  HOKa3aTENbHBIE PACCYXKICHHUA O  KOPHIX

KBagpaTHsie ypaBHeHHs YpaBHEHHUSI C OMOPOM Ha ONpEAEICHUE KOPHS, YUCIOBBIE U

o5 KBanpaTtHoe ypaBHeHHE U €10 (YHKUIMOHAIBEHBIE CBONCTBA BBIPAYKCHUH.

KOpHH Pacno3HaBaTe TUIBI KBaApaTHbIX ypaBHeHW. Pemarts

26. Henonusie kBagpaTHbie KBaJpaTHbIE YpaBHEHU:, a TaKXXE YPaBHEHUs, CBOASIIUECS K
YpaBHEHUS HUM; pemaTh JpoOHO-pallOHANILHBIC YPABHEHHS, CBOSIIUECS
MeTo[ BBIIEIEHHS TTOIHOTO K KBaJpaTHbIM. [IpUMEHATh MpH pelIeHHHu KBaJpaTHOIO

21, KBajipara YPaBHEHUSI METOJ PAa3JIOKEHHUS HA MHOXKHUTEIH, METOA

08 PelteHne KBagpaTHBIX BBIHECEHMS IIOJHOT'O KBapaTa, (PopMyily KOpHEH KBapaTHOTO

" | ypaBHEHHUI PacKIIa[bIBaTh HA MHOXKUTENIN KBAIPATHBIM TPEXUIICH.
29 TIpHBEICHHOE KBAPATHOE HccnenoBath KBagpaTHbIE YPaBHEHHS 10 AUCKPUMHUHAHTY U
" | ypasmenue. Teopema Buera ko3 uumentam. Pemars TeKCTOBBIE 3aauu anreOpanyecKiuM
30 Y paBHEeHHs1, CBOILHAECS K CIOCOOOM: TIEPEXOMUTH OT CIIOBECHON (POPMYITHUPOBKH YCIOBHS
" | KBampaTHBIM 3ajJjauyd K anreOpandeckoil MOJeNd MyTEM COCTaBIICHUS
PeleHue 3a1a4 ¢ MOMOIIBIO ypaBHEHUS; pemarhb COCTaBJICHHOE YpaBHEHHE;

31. KBAJPATHBIX yPABHCHHI MHTEPIPETUPOBaTh pe3ynbTaT. Pemate cHCTeMBI JABYX
PelleHHe NPOCTENIINX CHCTEM, YPABHEHHH C ABYMs HEM3BECTHBIMH, COJEPIKAILNX YpaBHEHHE

32. | comepKalux ypaBHEHHE BTOPOI BTOpOH CTCIICHH.

CTEIIEHH

33. Paznuunbie cnoco?m peLieHus
CUCTEM ypaBHEHUI

34. Pemenue 3anad ¢ [IOMOIIBIO
CHCTEM ypaBHEHUI
O06o01maronmii ypox
KonTponbnas padora Ne 4 o 1
TeMe «KBaJpaTHble ypaBHEHUS»

I'nasa 5. 14 BbruucnsaTs 3HaueHus QyHKUUH, 3a0aHHBIX (GopMynaMu Y = x2,

KBagparuynasi pyHkuus y =ax2,y = ax* + bx + ¢ (upu HEOOXOAMMOCTH MCIIONB30BAThH

35 Onpenenenne KBaapaTUIHON KaJIbKYJIATOP); COCTaBJIATH TaONWIBI 3HaUYEHU (YHKIHH.

" | dyHKImpH Crtpouts 1o Toukam rpaduku GpyHkouid. OnuceBaTh CBOHCTBA

36. | ®dynkuua y = x> (yHKIIME Ha OCHOBE €€ TrpadUyecKoro MpeCTaBICHUS.

37. | Oyskums vy = ax? WntepnpernpoBath TpaQuKH  peaNTbHBIX  3aBUCHMOCTEH.

38. | Oynkuua y = ax?+bx +c Hcnonb3oBaTh (YHKIMOHATBHYIO CHUMBOJMKY JUIS sanucu
Tloctpoesne rpadmxa pasHo 055pa3H1>1x (aKkToOB, CBS3aHHBIX C KBagpaTHYHON

39. KBATPATHUHO# (YHKIIHH dbyHKIMEH, oOoramas  ONBIT  BBIIOJHEHHS  3HAKOBO-

" CHUMBOJIMYECKUX AeHcTBUH. CTPOUTH pedeBble KOHCTPYKIMHU C
O06o0mmaronuii ypox .
HCTIOJIb30BaHUEM (GYHKLIHMOHAIBHON TE€PMUHOJIOTHH.
Konrtponbnas padora Ne 5 1

Iloka3piBaTh CXEMaTHYCCKH IIOJIOKCHUE Ha KOOpZ[HHaTHOﬁ




II0CKOCTH rpadukoB QYHKIMH BUaa y = X2, y = ax?, y = ax? +
c, y = ax* + bX + ¢ B 3aBHCHMOCTH OT 3HAueHHil
ko3 duruentos, a, b, ¢, Bxomammx B (opmysbl. CTPOUTH
rpaduK KBaJpaTHYHONH (DYHKIMM, ONKCHIBATH CBOWCTBA
GyHKIMYU (803pacmatnue, yovieanue, HauboIbuLee, HauMeHbUee
sHauenust). Cmpoumsv epa@ux KeaopamuuHou (QYHKYuu ¢

npuUMeHeHuem 0BUIICEHUN 2PAhUK08, pACMANCEHU U CHCAMULL

I'naga 6. 10 [IpumeHsATh CBOWCTBA HEPABEHCTB B XOJE PEIICHMS 3ajad.
KBajgpatHble HepaBeHCTBa Pacnio3HaBaTh KBajgpaTHbIE HEpPAaBEHCTBA. Pemiate kBajpaTHbIE
40 KBagpaTHOE HEPaBEHCTBO U €T0 HEpaBEHCTBA, MCMONB3ys rpaduyeckue MpeicTaBICHHS.
KOPHH IIpumename memoo uUHmMeEP6anos nNpu peuwleHuu KeaopamHvix
Pelienne KBaapaTHOro HepaseHcme U npocmeuuux — OpoOHO-pAYUOHANLHBIX
41. | HepaBEHCTBa C MMOMOIILIO HepaseHcme, ceooawuxca K KeadpammuwviM. VccnegoBaTb
rpa¢uka KBagpaTHuHOH QyHKIMK KBaIpaTHuHy0 QyHKIHI0 Y = ax? + bx + ¢ B 3aBuCMMOCTH OT
42. | Meron HHTEpBANOB 3HaueHu# kodpduIneHTos, a, b u ¢
O06o06matonuit ypok
Kontponbhas padota Ne 6 1
IToBTopenne. UTorosslii 3auer. 4
Hroro
9 kaacce
I[MoBTOpEeHNE Kypca anredpsnl 8 Kiacca 2
I'naBa I. Ctenens ¢ paliuoHAIbHBIM 13 CpaBHUBaTb W YHNOPANOUYMBATH CTENEHU C LEIBIMH U
MoKa3arejeM paloHaNbHBIMU TOKa3aTeNsIMHU, BBIMONHATH BBIYUCICHUS C
CreneHsp ¢ LeNbIM IOKa3aTeIeM 4 pauroOHaIbHBIMU YUCIIAMH, BBIUYUCIIATH 3HAYECHUS] CTETEHEH C
ApI/I(bMeTI/I‘IeCKHﬁ KOpPEHb 2 O CJIbIM II0Ka3aTeJICM. q)OpMyJ'H/IpOBaTB ONpeaciICHNUC
HATypPaIbLHOU CTENEHU apu(METHYECKOTO KOpPHSI HATYpalbHOW CTENeHH W3 4YHcia.
CBoiicTBa apH(pMETHIECKOTO 2 Brraucnsats npuOImkEHHBIE 3HAYCHUST KOPHEH, UCTIONB3YS MPH
KOpHS HEOOXOIUMOCTH KaNbKYJIATOP; NPOBOIUTH OLEHKY KOpHEHl.
CTeneHb ¢ parHoHaIbHBIM 1 [MpumensTh  CBOHCTBa  apu(METHYECKOr0  KOpHS  JUIS
MoKazaTeieM npeoOpa3oBaHus BhIpaKeHU. DOpMyIUpOBaTH ONMpPEICIICHUE
BO3Be/ICHIE B CTEIICHb YHCIOBOTO 1 KOpHSl TpeTbel CTeleHH; HaXOIWTh 3HAYEHUS KyOHUecKuX
HEPaBEHCTBA KOpHEH, mpH HEOOXOOUMOCTH HCIOJIB3YSl KaJIBKYJSATOP.
O6o6aLIi YPoK 2 HccnenoBath CBOHCTBa KyOMYECKOTO KOpHS, HPOBOAS
Kontponsras pabora Ne 1 1 YHCJIOBBIE SKCHEPUMEHTHI C HCIIOJIb30BAHUEM KaJIbKYJISATOPA,
KoMmIbloTepa.  Bo3BoauTh  uyMCIIOBOE  HEPAaBEHCTBO  C
MIOJIOKUTENIBHBIMU  JIEBOM W TIPaBOM 4YacTblO B CTEIEHb.
CpaBHUBaATh CTEMEHHU C PA3HBIMH OCHOBAaHUSMH U PAaBHBIMHU
nokazareisiMu. DPopmyauposams onpeodeneHue CmeneHu ¢
PAYUOHANLHBIM NOKA3AMENeM, NPUMEHAMb COUCMBA CMeneHU
C PAyUOHANLHBIM NOKA3AMeneM NPu 6bIYUCTIEHUSAX
I'naBa |l. Crenennas gpynkuus 15 Bbruucnsate 3HaueHus QpyHKIMH, 3aJaHHBIX GopMynamu (IIpH
Ob6macTs onpeneneHus pyHKINU 3 HEOOXOUMOCTH HCIOJIb30BaTh KaJbKYJIATOP); COCTABIIATH
Bospactanue u yObIBaHHE 2 TabyuIel 3HaueHud QyHKui. opmyauposams onpedenerue
GynKIMn @yuxyuu. Ctpouts 10 TouKaM rpadukn pyHknuii. OnuckBaTh
UETHOCTb ¥ HEYETHOCTD (DYHKIH 2 cBoiicTBa  (yHKIMM Ha OCHOBe €€  rpaduIecKkoro
= 3 npezacTaBieHus (001acTb oNpeaeseHns], MHOKECTBO 3HAYCHUIA,
‘DYHKHI/Iﬂy=; MPOMEXYTKH 3HAKOIOCTOSHCTBA, YEMHOCHIb, HEUYEMHOCMb,
HepageHnctBa u ypaBHeHus, 2 BO3pacTaHue,  yOblBaHue,  HauOoJjbllee,  HauMEHbIIEE
COJIepIKalllue CTENEHb 3HAYEHUS). UntepnperupoBaTs  TpaQuku  peasbHBIX
O6o6marommii ypok 2 3aBUCHUMOCTeH. Mcnonap30BaTh (QYHKIHOHATBHYIO CHMBOJHUKY
KonrposbHas pabota Ne 2 1 JUTSL 3aITUCH Pa3HOOOpa3HbIX (DaKTOB, CBSI3AHHBIX ¢ (YHKIUSMH

- k
y= X3, y= Vx, y= 3y/x , y= > oboraras OIbIT BEIIIOJTHEHUS

3HaKOBO-CHMBOJINYECKUX  JleHCcTBUH. CTpOWTH  pedeBbie
KOHCTPYKIIMM  C  HCIOJNB30BaHHEM  (DYHKIIMOHAIHHOMN
tepmuHONorun.  MccnenoBanusi rpadukoB  QYHKIUE B

3aBUCUMOCTHU OT 3HaLICHI/II7I KOB(b(bI/II_[I/IGHTOB, BXOOAIIIUX B
(opmyiy.




Pacnio3HaBaTh BUIBI H3ydaeMbIX QyHKIUA. Cmpoums epaghuxu
VKA3AHHBIX QYHKYUL (8 MOM YUCAEe ¢ NPUMEHEHUEM OBUMNCEHU
epagukos); onucvieamv ux ceovicmea. Pemats mpocreiimie
YpaBHEHHUSI ¥ HEPABEHCTBA, COJIEPKAINE CTEleHb. Pemarp
UppalMOHANBHBIC YPABHEHUS

I'nasa I11. IIporpeccun 15 [lpuMeHsTh WHOEKCHBIE 0003HAYEHHs, CTPOUTH pPEUEBEHIC
UYucnoBasi 1ociae10BaTeNbHOCTh 1 BBICKA3bIBAHMS C UCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBSI3aHHON
ApI/I(bMeTI/IquKaﬂ nporpeccus 3 C IIOHATHUEM ITIOCIICA0BATCIBHOCTH.

CyMMa N [IepBbIX WICHOB 3 BbluucnsaTe  uieHbl  MOCIENOBATENbHOCTEH,  3aJaHHBIX
apr(METHYECKOI IPOrPeCCHH (Gopmynoli N-ro wieHa WIM PEKYPPEHTHOH (QOpMyYJIOH.
T eoMeTpHIECKas IPOrPEcCHs 3 YcTanaBnuBaTh 3aKOHOMEPHOCTb B TOCTPOCHUH
Cyna N TIGpBBIX WICHOB 3 MOCJIE0BATEILHOCTH, €CJIM BBIIMCAHBI MEPBBIE HECKOJIBKO €&
TEOMETPHUECKOI IPOrPECCHH YJICHOB. I/I306Pa>KaTI> YJIeHBI MOCIEI0BATEIbHOCTH TOUKAMH Ha
OGobmaomHi ypoK 1 KOOPAMHATHON INIOCKOCTH.
PacniozHaBath  apuUMETHUECKYIO M  T€OMETPHUYECKYIO
Konrponsras pabora Ne 3 1 NPOTpPecCHH TpPU pasHBIX crocobax 3amaHus. BeiBoguTe Ha
OCHOBE JIOKa3aTeJIbHBIX PACCYXICHUHN (HOpMyIIbl O0IIEro WieHa
apu(QMETHYeCKO W TEOMETPUYECKOW MPOTPECCHil, CyMMBI
MEPBBIX N UJICHOB apu(METHYECKOH U TeOMETPUYeCKOi
MIPOTPECCHil; pelaTh 3a1a41 C UCIOIb30BaHUEM ATHX (HOPMYIIL.
Loxkazvisams Xapaxmepucmuieckue ceolicmea
apugmemuneckou u 2eoMempuyecKoll npozpeccuil, NPUMeHsImMs
amu ceolicmea npu pewenuu 3a0ay. PaccMaTpuBaTh IpruMepsl
U3 pealbHON XKHU3HH, WILTFOCTPUPYIOIINE H3MEHEHHE MTPOLIECCOB
B apU(METHYECKOW TPOTPECCHH, B TE€OMETPUYECKOM
nporpeccuy; HM300paxkaTb COOTBETCTBYIOLIME 3aBUCHUMOCTHU
rpa¢duuecku. PemaTe 3amaun Ha CJI0XKHBIE HPOLEHTHI, B TOM
YHCcIIe 33aud U3 PealbHOW NMPAKTHUKU (C MCIOIb30BaHUEM
KaJIbKYIIATOPA)

I'nasa IV. Ciyuaiinbie coObITHSI 14 Haxonuth BEpOATHOCTH COOBITUSI B  HCHBITAHHAX C
CoObITust 2 PAaBHOBO3MOXHBIMU UCXOJIaMHU (c PUMEHEHUEM
BeposiTHOCTD COOBITHSE 2 KJIACCUYECKOT0  ONpeneNeHust BeposTHOcTH). IIpoBoauTh
PelieHHe BEpOATHOCTHDIX 33124 C 2 CilydailHble SKCHEPUMEHTHl, B TOM YHCIE C TIOMOUIBIO
OMOILBI0 KOMOHHATOPUKH KOMITBIOTEPHOTO ~ MOJICIMPOBAHUS, HMHTEPIPETUPOBATh HX
ClloKeHHe 1 yMHOKEHHE 3 pe3yibTaThl. BBIYHCIATE YaCTOTY CIIy4ailHOTO CO6I)ITI/I$£;
BeposITHOCTEH OLIGHUBATh BEPOSATHOCTH C IOMOIIBIO YacCTOTHI, MOJyYEHHOU
OTHOCHTCIbHAS YACTOTa H 3aKOH 2 ONMBITHBIM TyTéM. [IpHBOAMTH TpPHUMEPHI JIOCTOBEPHBIX H
T ma—— HEBO3MOKHBIX COOBITHIA. OOBSICHATH 3HaYMMOCTh
OGobmaRIHi yPoK 2 MaJIOBEPOATHBIX COOBITUI B 3aBUCHMOCTH OT HX TIOCHECTBHAH.
Komtponbras pabora Ne 4 1 Pemath 3aja4n Ha HAX0XKJCHUE BEPOSITHOCTEN COOBITHIA, B TOM

YHcie ¢ IPUMEHEHHEeM KOMOMHATOPHUKH. [IpUBOIUTE IpUMEpHI
MIPOTHBOIIOJIOKHBIX COOBITHH. Pewams 3a0auu na npumenenue
npeocmasienull 0 2e0MempuiecKoll 8eposamHOC.
Hcnonb30BaTh NMpH PELICHUH 3334 CBOMCTBO BEPOATHOCTEH
MIPOTHUBOIIOJIOKHBIX COOBITHH

I'naBa V. Cay4aiiHble BeTHYHHBI 12 Oprann3oBbiBaTh MHGOPMALIMIO M TIPEJCTABIATH €€ B BUJC
Tabnuiel pacupeaenenus 2 Tabmui, CcTonmOuYaThIX W KPYroBbIX amarpamMM. CTpouth
TTOJMTOHBI 9aCTOT 1 MOJUTOHBl 4YacToT. HaxomuTs cpeanee apudmernveckoe,
TeHepalbHas COBOKYITHOCTD H 1 pasmax, MOJy U MEIHaHy COBOKYIHOCTH YHCIIOBBIX JaHHBIX.
BBIGOpKa [MpuBOIUTH COZEpHATEIbHEIC  NPHMEPbI  HCTIONB30BAHMA
LlenTpanbHble TCHACHIMH 3 CPEJHHMX 3HAUYEHUM JI1 XapaKTEPUCTHUKH COBOKYIHOCTH
Mepbi pasopoca 5 JaHHBIX (CTIOPTUBHBIE MOKA3aTeNH, Pa3Mephl OAEKIbl U z[p.)v.

= [MpuBomUTh  COmepKaTeNbHBIE  TPUMEPHl  T'eHEPaJbHOM
Obobmaromuit ypox 2 COBOKYITHOCTH, MTPOM3BOJIBHOM BBIOOPKH W3 HEE U
Konrpornbhas pabora Ne 5 1 pENpe3eHTATUBHON BHIOOPKH

I'naBa VI. MuoxecTBa. Jlornka 16 [TpuBOIUTH NpUMEpPHl KOHEYHBIX M OECKOHEYHBIX MHOXKECTB.
MHoxecTBa 2 Haxomute oObennHeHHE ©  MeEpecedyeHHEe KOHKPETHBIX
BpIickazpIBaHU. TeopeMbI 2 MHOXXECTB, Pa3HOCTb MHOXCCTB. HpI/IBOI[HTI) IIPpUMECPHI
Clle0BaHHE 1 PABHOCHIBHOCT 3 HECIIOXKHBIX  Kiaccuukanuii. lcmonp30BaTh TEOPETHKO-
V paBHEHHE OKDYKHOCTH 2 MHOXECTBEHHYIO CHMBOJIMKY M S3BIK IPU pEIICHHH 3a7ad B




YpaBHeHHe IpAMoit

2 X0/Jle M3YYEeHHS Pa3IUYHbIX pa3fenoB Kypca. KoHcTpynpoBaTh

MHoskecTBa TOUEK HA
KOOPAMHATHOM TIOCKOCTH

O600marommii ypox

Konrtponbnas padora Ne 6

2 HECJIOXKHBIE (DOPMYJIMPOBKH OmpeseieHui. Bocpon3BoauTh
(GOpMYJTUPOBKH W  JIOKA3aTeIbCTBA W3YUEHHBIX TEOpEM,
2 MPOBOJUTH  HECJIOXKHBIE JIOKa3aTelIbCTBA  BBICKAa3bIBAHUI
1 CaMOCTOSITENILHO, CChUIAThCSI B XOJle OOOCHOBaHWUN Ha
ONpeNeTICHUsI, TEOPEMbl, akcuOMbI. IIpuBOIUTH HpUMEPHI
MpsIMBIX M OOpaTHBIX  TEOpeEM. WnmoctpupoBats

MaTeMaTHYEeCKUE TOHSATHS W YTBEPXKICHUS IPUMEPaAMHU.
Ucnonb3oBaTh IpUMEpPHl U KOHTPIPUMEPHI B apryMEHTAIIUH.
KoHnctpyupoBaTh MaTeMaTHUECKUE MPEAJIOKEHUS C TOMOIIBIO
CBA30K eciu ..., MO .., 8 MOM U MOIbKO MOM Clyydae,
JIOTHYECKUX CBSI30K u, uiu. Buvisgiams wneobxooumvie u
docmamounvle YCa08ust, GopMyaUpo8ams NPOMUBONONIONHCHbIE
meopembl. 3alHCHIBATh YpaBHEHWE TNPAMOI, ypaBHEHHE
OKpyXHOCTH. M300pakaTh Ha KOOPAWHATHOW ILIOCKOCTH
MHOKECTBO PEUICHUIN CUCTEM YPaBHEHHM C ABYMs
HEU3BECTHBIMU; (UTYpBI, 3aJaHHBIE HEPABEHCTBOM  HIIU
CHCTEMOH HEpaBEHCTB C ABYMsS HEM3BECTHBIMU

IToBTOpPEHME Kypca ajaredpbl

15

Hroro

102

Aaredpa 7-9 kiaccol

YMK 1O. H. Makapsbiues, H. I'. Munaiok, K. U. Hemkxos u ap.

Ne | Conep:xxkanue matepuana | Koua- XapakTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH
n/n BO YYEHHKA
4acoB (Ha ypoBHe y4eOHbIX el CcTBHIl)
[ Kiaace
I'nasa |. 22 HaxonuTh 3HaueHUs 4MCIOBBIX BBIPAKEHUH, a TaKkXKe BbIpa-
Beipaxenus, To:kaecTBA, KEHUI C TMEpEeMEHHBIMU IIPU YKa3aHHBIX 3HAYEHUSAX IIepe-
YPABHEHHS MeHHBIX. lcnonp3oBaTh 3HaKM >,<, YUTaTh U COCTaBIISThH
1. | [ToBTOpeHue 1 JBOVHbIE HEPABEHCTBA. BrmonHaTe pocTeimue
«Bprancnenue peoOpa3oBaHUs  BBIPAXKEHWI:  NPUBOAUTH  MOJOOHBIE
BBIPAXKECHUI» cllaraeMble, pacKpblBaTb CKOOKM B CyMME WJIM DPa3HOCTH
2. | Yucnoble BhIpaXKeHUs 2 BbIpakeHUI. Pemate ypaBHeHUs BUJa ax = b IpU pa3IudHbIX
3. | Belpaxenus ¢ 2 3HAUCHUSX, a W D, a TaKkKe HECIOKHbIE YpaBHEHUS,
NePEMEHHBIMU cBozduMecs K HUM. Mcronb3oBarh anmapar ypaBHEHMH AJis
4. | CpaBHeHHE 3HAYEHHIA 2 pElIeHNs] TEKCTOBBIX 3a/lay, MHTEPIPETHUPOBATh PE3YJbTAT.
BBIpAXEHUI Wcnonp30Bath mpocTeiiiye CTaTUCTUYECKUE XapaKTEPUCTUKU
5. | ToxnecTsa. 2 (cpennee apugpmeTHuyeckoe, pa3smax, MoJa, MeIuaHa) s
TOXIECTBEHHBIE aHaJIM3a psAa JaHHBIX B HECTIOXKHBIX CUTYaIUsX.
npeoOpa3oBaHus
BBIPAKECHUI
Konrponbnas pabora Ne 1 1
6. | YpaBHEeHHS U €O KOPHU 1
7. | JluHeHOE YpaBHEHHE C 3
OJHOI MepPEMEHHOM
8. | Pemenue 3anau ¢ 3
MTOMOIIBIO YPAaBHEHMI
9. | Cpennee 2
apudMeTHIecKoe, pazmax,
Mojia
10. | Meauana, Kak 1
CTaTHUCTUYECKAs
XapaKTepUCTHKA




11. | Pemenne 3aga4d no teme 1
«CraTuctuieckue
XapaKTEPUCTHKN
Konrpomnbnas padora Ne 2 1
I'nasa II. 11 Boruncnsate 3HaueHuss QyHKUWU, 3amaHHOW (OpMYIOi, co-
DyHKINHU CTaBIATH TaOMUIIBI 3HaUeHNH pyHkumu. 1o rpaduky pyHKIMN
12. | Yro Takoe QpyHKIHS 1 HaXOJIUTh 3HaueHHE (QYHKIUH [0 H3BECTHOMY 3HAYEHHUIO
13. | Beluucnenue 3Ha4eHUM 1 apryMeHTa M pemarh oOpaTHyio 3anauy. Ctpouth rpaduku
¢bynkuuu o popmyne OpsIMONM  IPOMOPLUMOHATBHOCTY W JIMHEHHOW  (QyHKIUH,
14. | T'padux GpyHKIIH 3 OIMCHIBATh CBOMCTBA 3TUX (yHKUMH. [loHUMAaTh, KaKk BIHSIET
3HaK Ko3(duuMeHTa x Ha pPacHoJIOKEHHE B KOOPAUHATHOM
IUIOCKOCTH Tpaduka (HyHKIUU y = kx, tae k # 0, xax
3aBUCHUT OT 3HAY€HUN Kk U b B3aMMHOE pacmojoXKeHUe TIpa-
¢ukoB nBYX (yHKUMI Buia y=kx + b, miroctpupoBats 310 Ha
KoMmmbloTepe.  MHTepnperupoBath  Tpaduku  peanbHbBIX
3aBHCHUMOCTEH, ONMUCHIBAEMBIX (OpPMYyJIaMU BHIA ) =KX, T
k#0, y=xx+b.
15. | [Ipsmas 2
IPOTIOPIHUOHATIBHOCTD U
e€ rpaduk
16. | Jluneiinas pyHkums u e€ 3
rpaduk
Kontponbnas padora Ne3 1
T'masa II1. 11 BoruncisTe 3HaueHMs BBIpaXKEHHWM Buma a”, rje a — IMpo-
CreneHb ¢ HaTypaJbHBIM W3BOJIBHOE YHCIIO, T — HATypalbHOE YMCJIO, YCTHO U IMHCh-
NoKa3aTejeM MEHHO, a TaK)XX€ C TIOMOIIBIO KaJIbKyIsTOpa. POpMyIHpOBATH,
17. | Onpenenenuie CTENEeHH C 1 3aMMchiBaTh B CHMBOJHYECKOW QopmMe U 00OCHOBBIBATH
HATypaJIbHBIM CBOWCTBA CTENEHM C HATYpAIbHBIM IMOKa3aTeneM. [IpuMeHsITh
noKazaresieM CBOWCTBA CTENEHH Uil TNpeoOpa3oBaHMs  BBIPAKECHUH.
18. | YMHOXeHHe U JAeNeHue 2 BEIMONMHATE ~ yMHOXEHHE  OJHOWIEHOB ¥ BO3BEJCHHE
CTETIeHEH OJTHOUJIEHOB B cTeneHb. CTpouTh rpaduku GpyHKIHH y = X2 0y
19. | Bo3Benenue B CTeNeHb 2 = x°. Pemars rpadudecky ypaBHeHHs X2 =KX + b, x3 = xx + b,
NPOM3BEACHUS U CTETIEHU I7ie K ¥ b — HEeKOTOpbIe YHCIIA.
20. | OgHOWIIEH U €ero 1
CTaHJapTHBIN BU
21. | YMHOXEHUE OHOUIICHOB. 2
Bo3ssenenue oHOwIEHA B
CTETIeHb
22. | ®ynknus y=x2 y=x3 u ux 2
rpaduxu
Kontponbnas padota Ne 4 1
I'naBa IV. MHoro41eHbl 17 | BanmceiBaTh MHOTOYIEH B CTaHIAAPTHOM BHIE, OMPEICIATH
23. | MHorouseH u ero 5 CTENeHb MHOTOYJICHA. BBINONHATH CIOKEHHE W BBIYUTAHUE
CTaHIapPTHBIN BU MHOTOYJICHOB, YMHOXXEHHE OJHOWIEHa Ha MHOTOWICH U
24. | CroxeHue 1 BBIYMTaHHUE 2 MHOTO4JIEHa Ha MHOTOWIEH. BBIMONMHATE pa3noskeHrne MHOTO-
MHOT'OYJICHOB YJICHOB HA MHOXKUTEJH, UCTIONB3YS BEIHECEHUE MHOXHTEIS 32
25. | YMHOXKeEHHE OIHOUIIEHA 3 | CKOOKHM M C1oCo0 IpyNIMpPOBKH.
Ha MHOTOYJICH [MpumeHsTH ACUCTBUS C MHOTOWICHAMH TIIPH PEIICHUH
26. | Beinecenue 061ero 3 pa3Ho00Opa3HbIX 3a/1a4, B YACTHOCTH MPH PEIIEHUH TEKCTOBBIX
MHOXHTEJIS 38 CKOOKH 3aJa4 C MOMOIIBIO YpaBHEHUIA.
Kontponbnas pabora Ne 5 1
27. | YMHOXEHHE MHOTOWICHA 3

Ha MHOT'OYJICH




28. | Pa3znoxeHne MHOTOWIeHA
Ha MHOYXUTEIN CIIOCOO0OM
TPYIIUPOBKH

Konrponbnas padora Ne 6

TmnaBa V.
DopMyJibl COKPALIEHHOTO
YMHOKEHUSI

19

29. | Bo3Benenue B kBajpaT
CYMMBI M Pa3HOCTH JIBYX
BBIPAKCHUI

30. | Paznoxxenue Ha
MHOHTEJH C TIOMOIIBIO
dbopMyI KBagpaTa CyMMBI
U KBaJIpaTa pa3HOCTH

31. | YMHOXeHHe pa3HOCTH
JIBYX BBIpQXKEHUHN Ha UX

CyMMy

32. | Paznoxxenue pasHOCTH
KBAJIPaTOB HA MHOXKHUTEIN

33. | PaznoxxeHnue Ha
MHOYHTEIH CYMMbI 1
pa3HOCTH KyOOB

KonTponbnas pabota Ne7

34. | IIpeobpa3zoBaHue 1EI0T0
BBIPQXXEHHS B MHOTOUJICH

IIpuMeHeHne pa3anyHbIX
Ccoco00B I
Ppa3JIoKEHUS MHOTOYJIEHA
Ha MHOXUTENN

35. | [Ipumenenwue
peoOpa30BaHMI 1IEITBIX
BBIPAKECHUI

KonrtpomnbHas pabora Ne 8

Jloka3piBaTh ~ CHpPaBEIMBOCTE  (OPMYNI  COKpPalIEHHOTO
YMHOXCHHUSI, TIPUMEHATh UX B MPEOOPA30OBAHMSIX IEIBIX BBI-
paXEHUH B MHOTOWIEHBI, a TaKXe ISl Pa3JIOKEHUS MHO-
FOWIEHOB Ha MHOXHWTeIW. Mcnonp3oBaTh — pas3iinyHble
npeoOpa3oBaHUs  LENbIX  BBIPAKEHUH  TNpPU  pElICHUU
YPaBHEHUH, JI0Ka3aTeiIbCTBE TOXKIECTB, B 3ajadax Ha
JEIMMOCTb, B BBIUMCIICHUN 3HAYEHUN HEKOTOPBIX BBIPAXKEHUN
C MIOMOILBIO KAJIBKYJISITOPA.

T'masa VI.
CucreMbl JHHEHHBIX
YPABHEHMI

16

36. | JIuneitHbie ypaBHEHUS C
JBYMsI IEPEMEHHBIMH

37. | I'pacduk nmuneitHOTO
yYpaBHEHUS C ABYMSI
IepEeMEHHBIMH

38. | CucreMsbl JIMHEHHBIX
YpaBHEHUH C IByMS
MIEPEMEHHBIMHU

39. | Cr1oco0BbI OICTAHOBKHA

40. | CnocoObl CIIOKEHUS

w

41. | Pemenue 3a1a4 ¢
IIOMOIIIBIO0 CHCTEM
ypaBHEHUU

42. | Pemenue cucrem
YPaBHEHUU Pa3IMYHBIMU
cnocobamu

KonTtponbnast pabora Ne 9

Omnpenensith, ABISETCS JM Tapa YUCENl PElIeHHWEM JaHHOTO
ypaBHEHHUs C JABYMs NepeMeHHbIMH. HaxomuTh myTém me-
pebopa Tienble pelIeHHus JIMHCWHOTO YPaBHEHHS C JIBYMS
nepemeHHbIME. CTPOUTH rpad K ypaBHEHUs ax + by = ¢, rae a
# 0 wm b # 0. Pemmare rpadguueckuM crocoOOM CHCTEMBI
TUHENHBIX YpaBHEHUU C NIByMSI mepeMeHHbIMU. [IpumMeHsATh
CIoco0 TOJCTAHOBKM W CHOCOO CIOXKEHHUS TPH PEHICHUH
CUCTEM JIMHEHHBIX YpaBHEHUH ¢ IByMs ITepeMeHHbIMU. PemaTh
TEKCTOBBIE 3aJ]aul, WCIOJb3ysd B KadecTBE alreOpamdecKoi
MOJIETI CHUCTEMY ypaBHEHUU. MIHTepmpeTupoBaTh pe3ynibTar,
MTOJIYYCHHBIH ITPH PEIICHUHA CUCTEMBI.

I'naBa VII. IloBTOpenne




43. | Pemenne THHEHHBIX 1
YpaBHEHUU
44, | ®opMyIbl COKPAILIEHHOTO 1
YMHOXEHUS
45. | Pewenue cucrem 1
JIMHEUHBIX YPAaBHEHUN
HToroBast KOHTpOJIbHAS 2
pabora
46. | Pabora Hax ommOKamMu 1
Hroro 102
8 kaacc
I'naBa 1. PanmonaabHble 23 | ®opMyIHMpOBaTh OCHOBHOE CBOMCTBO alre0panveckoi apoou
apoou U NPUMEHATh €ro A npeodpazoBaHus ApoOeil. BrimonHATh
1. | PanuonaneHelie Apodu u ) neiicTBus ¢ anredpandeckumu apoodsmu. [IpeacraBisaTs nenoe
WX CBOWCTBA. BBIp@)XEHUE B BUJE MHOIOYIeHa, ApoOHOE — B BHJE
2. | Cymma u pa3HOCTh 6 OTHOIIEHWS  MHOTOWICHOB;  JIOKAa3bIBaTh  TOXJIECTBA.
npoOeit. dopMynupoBaTh ONPEEIEHUE CTEIIEHH C LIEIbIM [T0Ka3aTeIeM.
Konrtponbnas padora Ne 1 1 dopmynupoBaTh, 3alHCHIBATH B CHMBOJWYECKOH (opme u
3. | [IpousseneHue 1 4YaCTHOE 10 | WUIIOCTPUPOBATh HPUMEpaMHU CBOICTBA CTENEHU C LEIbIM
IpoOeii. [OKaszarejaeM;  IPUMEHATh  CBOWCTBA  CTENEHH  JJIA
KonTponbrast padorta Ne 2 1 npeoOpa3oBaHKs BIPAKESHUN U BEIYMCIICHUM.

I'nasa |l. KBagpaTHble KOpHH 19 | [IpuBoauThs IPUMEpPHI UPPAIIMOHATBLHBIX YUCENl; PACIIO3HABATH
4. | JlelicTBUTEIbHBIC YHCTIA. 2 panMoHalbHbIe M UPPALMOHAIbHbIE YUCiia; U300paXkaTh yucia
5. | Apudmernueckuii 5 TOYKAMHU KOOpPAMHATHOW mpsiMod. HaxomuTe necsaTudyHbie

KBaJ[paTHBIN KOPEHb. NpUOIMKEHNST DPALMOHANBHBIX M HPPALMOHAIBHBIX YHUCEl;
6. | CoiicTBa 3 CpaBHMBAaThb M YIOPSI0YMBATHh JIEUCTBUTENIbHBIE YHCIIA.
apu(pMETHIECKOTO OnwuceiBath MHOKECTBO JENCTBUTEIBHBIX qucel.
KBaJ[paTHOTO KOPHSI. Hcnonp30BaTh B NHCBMEHHOM  MAaTEMAaTHYECKOM  pedn
KonTponbrast padorta Ne 3 1 o0o3HaueHHss U rpaduyeckue H300paXKEeHHUs YHUCIOBBIX
7. | TlpumeHeHue cBOICTB 7 MHO>KECTB, TEOPETUKO-MHOXKECTBEHHYIO CHUMBOJIUKY.
apu(MeTHUECKOTO @opMyIMpOBaTh ONpPEAEIECHUE KBAAPATHOTO KOPHS U3 YMCIIA.
KBAJIPaTHOTO KOPHS. Ucnons3oBath rpaduk (GyHKIHM y = X i HaXOXKAEHHS
KonTposbHas pabora Ne 4 1 KBaJIpaTHBIX KOpHEW. BRIUMCIATH TOUHBIE U NMPUOIMKEHHBIE
3HAUEHUS  KOpHEH, HUCIOJb3ysd TpU  HEOoOXOJUMOCTH
KaJIbKYJISITOP; TPOBOJWUTH OLEHKY KBaJpPaTHBIX KOPHEM.
Jloka3pIBaTh CBOMCTBA apU(PMETHUECKUX KBaJIpaTHbIX KOPHEH;
NPUMEHATh UX JJIs IpeoOpa3oBaHMsl BbIpakeHUI. Beraucnsath
3HAUEHUS BBIPAKEHUN, COJEp)KalIUMX KBaJpaTHbIE KOPHU;
BBIpA)XaTh MEPEMEHHBIE U3 T€OMETPUUYECKHX U (DU3MUYECKUX
dopmyn. MccnenoBats ypaBHEHHE BUIA X=a ;. HaXOJHUTH TOYHBIE

U IpUOIKEeHHBIE KOpHU TTpu a > 0

I'aasa l1l. KBaapaTHble 21 | Pacnio3HaBaTh JIMHEIHBIE U KBaJpaTHbIE YPaBHEHUS, LEJIbIE U

YPaBHEeHHS npoOHbIe ypaBHEHUs. PemaTh KBaJipaTHbIe YpaBHEHUS, a TAKKe
8. | KBampaTHOoe ypaBHEHuE U 10 | ypaBHeHus, cBoAsIIMecs K HHUM; pemarb ApoOHO-

€ro KOpHH. panuoHanbHble  ypaBHeHMs. MccnepmoBaTe — KBajpaTHbIE
Konrpomnbnas padora Ne 5 1 YpaBHEHUSI N0 JUCKPUMHUHAHTY U KodpduuueHtam. Pemath
9. | ApoOHble panmoHaIBHBIE 9 TEKCTOBBIE 33/1a4H AJIre0pandecKiM CIIOCOOOM: IEPEXOTUTH OT
YpaBHEHHUS. CJIOBECHOM (hOpMYJIMPOBKH YCIOBHUS 3aJ]auu K ajre0pandeckoi
KonTponbsHas paborta Ne 6 1 MOJIENIM IIyTEM COCTABJICHUS YPABHEHMsI; pPelIaTh
COCTaBJIEHHOE YPaBHEHUE; HHTEPIPETUPOBATD PE3YJIbTAT.

I'naBa |V. HepaBencTBa 20 | ®opmynupoBaTh  CBOMCTBa  YHCIOBBIX  HEPABCHCTB,

10. | YucnoBble HEpaBEHCTBA U 8 WJUTFOCTPUPOBATh UX HAa KOOPAMHATHOW MPSMOM, TOKa3bIBaTh
UX CBOMCTBA. anreOpandyeckd; TPUMEHITh CBONCTBA HEPABEHCTB IPH
Kontponbnas pabora Ne 7 1 pemieHuu 3anad. Pacno3HaBaTh JIMHEWHBIE HEPABEHCTBA.




11. | HepaBeHcTBa ¢ 0qHOM 10 | Pewates JiMHEHHBIE HEpPABEHCTBA, CUCTEMBI JIMHEWHBIX
MEPEMEHHOMN U UX HepaBeHCTB. [IpuBOAUTH MpUMeEphl KOHEYHBIX U OECKOHEUHBIX
CUCTEMBI. MHOXecTB. HaxonuTh 00beIMHEHNE U TIepeceueHue MHOXKECTB.
Konrponbnas padora Ne 8 1 [IpuBonuTe  HpUMEpbl  HECIOXKHBIX  KJACCU(UKALIUA.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIUKY U
S3BIK TPU DPELICHUH 3aJad B XOJI€ M3yYEHHUS pa3INuHbIX
pazzenoB Kypca. MnmoctpupoBaTh MaTeMaTH4YECKUE OHATHS
U YTBEPKJICHUSI IPUMEPAMHU.

I'naBa V. Ctenens ¢ nejabIM 11 | ®opmynupoBath ONpeaeaeHUE CTENEHH C LEJIBIM ITOKAa3aTEeJIEeM.

noKasareJjieMm ®dopmyaupoBaTh, 3aMUCHIBaTh B CHMBOJMYECKONH Gopme u

12. | Crenens c 1eNIbIM 6 WJUTIOCTPUPOBATH TMPUMEpPAMU CBOMCTBA CTENEHU C IEIbIM
MOKa3aTeJIeM U ee MoKaszarejeM;  NPUMEHATh  CBOWCTBA  CTENEHH  JJis
CBOICTBA. npeoOpa3oBaHus BBIPAKEGHUW W BBIYHCICHUH. VI3BIeKkaTh
KonTponbnas padota Ne9 1 uHdopmanuo U3 TAONMII U JUarpamMM,  BBIIOJHSTH

13. | DJeMEeHTbI CTATUCTHKH. 4 BBIYHUCIICHUS MO TaOMWYHBIM JaHHBIM. Ompeaensits 1o

auarpaMmaM — HaumOoJbIlMe W HAaUMEHbIIWE  JIaHHBIE,
CpaBHHBATh BEeIWYHHBI. [IpeacTaBnsaTs WHPOPMAIIUIO B BUIE
TaOJMII, CTONOUATHIX M KPYTOBBIX JHArpaMM, B TOM YHCIE C
MTOMOIIBIO KOMITBIOTEPHBIX IPOrpaMM. [IpuBoauTH
COJIEpKaTENIbHbIE TPUMEPHI HCIIOJNB30BAHUSI CPEAHUX JUIS
OMMCaHUs JaHHBIX (YpOBEHb BOJBI B BOJOEME, CIOPTHUBHBIC
MOKa3aTesu, ONpeeNIeHUe ITPAHUL KITUMATHUYECKUX 30H)

IMoBTOpEHUE 8
HtoroBsiii 3a4€T 1
HToroBast KOHTpPOJIbHAS 2
paborta

Hroro 102
9 kaacce

I'naBa |. KBagpaTuunas 22 | Beruucnare 3HaueHus QyHKUUH, 3aJaHHOH (popmyIioii, a

bynxuus TaKke AByMs TpeMs popmynamu. OnuceiBaTh CBONCTBA

1. | ®yHKIMH U UX CBOICTBa 5 (GyHKIUI Ha OCHOBE UX rpa)uecKoro mpeCTaBlICHNUS.

2. | KBagpaTHbiil TpexwieH 4 HNutepripeTupoBath rpaduku peaabHbIX 3aBUCUMOCTEH.
KonTponbnast padorta Ne 1 1 [Toka3pIBaTh CXeMaTHYECKHU MOJIOKEHUE HA KOOPIUHATHOMN

3. | KBagpaTuunas QyHKIUS 1 8 ITOCKOCTH TpadpuKoB GyHKIHH y=ax?, y=ax’+n, y=a(x-m)?.
ee rpadux CtpouTs rpaduk GyHKIHE y = ax? + bx + ¢, yMeTh

4. | CreneHHas (GyHKIHSL. 3 yKa3bIBaTh KOOPAMHATHI BEPIIMHBI TapadoJibl, €€ 0Ch
KopeHs N-ii cTenenu. CUMMETpHH, HalpaBJieHHe BeTBel mapadonsl. 300paxaTh

1 cxemaTHuecku rpaduk GyHKIHUK y = x" ¢ YETHBIM U HEYETHBIM
KomtporbHas pabota No 2 N. MOHUMATh CMBICI 3amuceil Buaa 3v/a, 4+va nt.n.,raea -
HEKOTopoe yKcio. ViIMeTs npecTaBiieHne 0 HaX0XKIEHUN
KOpPHEH N — i1 CTENEHM C MOMOILBIO KAIbKYJISATOpA.

I'nasa I1. YpaBHeHusi u 16 | Pemats ypaBHEHUS TPEThEH U YETBEPTON CTEMIEHHU C IIOMOIIBIO

HEePaBeHCTBA C OJHOM pa3iioKeHUs: Ha MHOKUTEIM M BBEJCHHUS BCIIOMOTAaTENIbHBIX

nepeMeHHOI TepEMEHHBIX, B YAaCTHOCTH peliaTh OMKBapaTHBIC YPaBHEHUS.

5. | YpaBHenus ¢ onHON 8 Pemarp npoOHBIE pallMOHaJIbHBIE YpaBHEHHUsS, CBOJAS WX K
MepEMEHHOMN [IEJIBIM YPAaBHEHHSM C TOCHEAYIONIEH MPOBEPKON KOPHSI.
KonTponbHast pabota Ne 3 1 Pemlate  HepaBeHCTBa  BTOpPOM  CTEMEHH,  UCIOIb3YS

6. | HepaBencrtna c onHoi 6 rpadguyeckue TpeACTaBICHUS. METOJl MHTEPBAIOB U
MepEMEHHOMN pelieHusT  MCMOJb30BaThb  HECJOXKHBIX  pallMOHAIBHBIX
KonTponbnas padota Ne 4 1 HEPaBCHCTB.

I'nasa I11. YpaBHeHus u 17 | Ctpouts rpaduxu ypaBHEHHH ¢ ABYMS IEPEMEHHBIMH B

HEpPpaBE€HCTBA C IBYMS
NEePpEeMEHHBIMHA

MPOCTEUIINX CIyYasix, KOr/ia TpaQuKoM SIBJISIETCS IpsMasi,
napaboda, rurepoosia, OKpyKHOCTh. MICIoap30BaTh uX JIst




7. | YpaBHEHUs C ABYMS 12 | rpaduueckoro peueHus CUCTEM ypaBHEHUH C IBYM
MEePEMEHHBIMH U UX nepeMeHHbIMH. PemaTh cnoco0oM MoACTaHOBKH CUCTEMBI
CUCTEMBbI JIBYX YpaBHEHHI ¢ AByMS IEPEMEHHBIMHU, B KOTOPBIX OJHO

8. | HepaBenctsa ¢ n1Byms 4 ypaBHEHME IIEPBOM CTENEHH, a APYroe — BTOPOH CTETEHHU.
NEPEMEHHBIMU U HX Pematp TekcTOBBIE 3a/1a4M, UCIIOJIb3YS B KAUECTBE
CHCTEMBI anredpanvyeckoil MOJIeIN CUCTEMY YpaBHEHHM BTOPOM
KonrposbHas pabora Ne 5 1 CTENEHHU C IBYMS IEPEMEHHBIMU; PEIIATh COCTABICHHYIO

CUCTEMY, UHTEPIPETUPOBATh PE3YJIbTAT.
I'nasa IV. Apudmernyeckas 15  Ilpumensars  uHAEKCHble  O0O3HA4YeHHs A UICHOB
U reoMeTpu4ecKast nociuenosareabHocTd.  IIpuBoauTh  mpUMEpBl  3aJaHUs
NPOrpeccun roclieioBaTeabHOCTEN (GOPMYIIOii N-TO WieHa U PEKypPEHTHON

9. | Apudmernueckas 7 dhopmyoii. BeiBoguTh hopMyiy N-ro wieHa apupMEeTHISCKON
nporpeccus MIPOrPECCHH U TEOMETPUUYECKOM MPOrpeccuu, CyMMBI IIEPBBIX N
Konrponbnas padora Ne 6 1 YJICHOB apU(PMETUYECKOH M TE€OMETPUYECKOH MPOrpeccud,

10. | 'eomerpuueckas 6 peliaTh 3aa4u ¢ UCIOJIb30BaHuEM 3TUX GopMyd. Jloka3biBaTh
nporpeccust XapaKTEepPUCTHUECKOE  CBOMCTBO  apu(METHYECKOW U
KontponbHas padota Ne 7 1 reoMeTpUUecKoil mporpeccuil. Pemars 3aaun Ha CIOXKHBIE

MIPOLIEHTBI, KCTIONB3YS IPH HEOOXOAUMOCTH KAJbKYJISITOP.
I'naBa V. DiemeHTBI 13 | BemmosHAT, mnepebop BCeX BO3MOXKHBIX BapUaHTOB IS
KOMOMHATOPUKHU U TEOPHU nepecuéra 00bEKTOB M KoMOuHauuid. [lpumeHsTs mpaBuiio
BEPOATHOCTEH KOMOMHATOPHOTO yMHOXKeHUusl. Pacno3HaBaTh 3agaud  Ha

11. | DneMeHThI 9 BBIYMCIICHUE YK CIIa IEPECTAHOBOK, Pa3MEIICHUI, COYETAHUN 1
KOMOWHATOPHUKH MIPUMEHSTh COOTBETCTBYIOIIHE (HOPMYIIbl. BEIYMCIIATE YacTOTY

12. | HauanbHble cBeIeHUS U3 3 ciydaitHoro coObitusi. OIEHWBATh BEPOSTHOCTH CIYYaliHOTO
TEOpUU BEPOSTHOCTEH COOBITHSL C TOMOUIBIO YacTOThI, YCTAaHOBJIEHHOH OIBITHBIM

1 nyréM. HaxoauTe BEpOSITHOCTh CIy4alHOrO COOBITHS Ha
OCHOBE  KJIACCHYECKOTO  ONpEJCIICHHE  BEPOSTHOCTH.
Kontponbhas pabora Ne 8
[TpuBOAMTH TPUMEPHI JOCTOBEPHBIX M HEBO3MOXHBIX
COOBITHH.
INOBTOPEHUE 19
HToroBast KOHTpOJIbHAS 2
paborta
HTtoro 102

I'eomeTtpust 7 -9 Kk1accenl
YMK JI.C. Aranacsn, B. ®. Byry3os, C. b. Kagomues u ap.

Ne Koa- XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH
n/ | Coaep:xaHue MaTepuasa BO yUYeHHKa
1 4acoB (Ha ypoBHe y4eOHbIX JelCcTBHIl)
7 kJaacc
I'naBa 1. HayajabHble 10 | OOBsCHATE, YTO Takoe OTPE30K, JIyd, YroJl, KakoW YroJ
reoMeTpu4YecKue CBeJACHMs. Ha3bIBAETCS  pPa3BEpHYTHIM;  OOOCHOBBIBATH  B3aWMHOE
1. | [Ipsimast u oTpe3ok 1 pacrosoKeHue BYX MPSIMbIX HA IUIOCKOCTH; OOBSICHSTH, YTO
2. | Jya m yrou 1 Takoe€ OTpEe30K, Jyd, Yroj, Kakol yroia Ha3bIBaeTCs
3. | CpaBHeHUE OTPE3KOB U 1 pa3BepHYTHIM; (HOpMYIHpPOBaTH U OOOCHOBBIBATH PaBEHCTBO
yTJIOB OTPE3KOB M YIJIOB; OOBSCHATH, KaK M3MEPSIIOTCS OTPE3KH H
4. HgMepeHHe OTPE3KOB 2 YTJIbI, YTO TaKO€ IrpaaycC u rpagycHas mMcEpa yria, Kakou yroJua
5. | U3mepeHue yrios 1 HA3bIBAETCS MPSMBIM, OCTPBIM, TYMIBIM; (OPMYIUPOBATH U
6. HCpHCHI{I/IKyHHpHBIC 1 00OCHOBEBIBATH Clly4yad, Korja TOo4Yka JCJIUT OTPE30K Ha JBa
TIpsIMBIE OTpe3Ka W KOT/a Jy4 JETUT YroJd Ha JBa yria; OObSICHSITH,
Pemmenue 3ama4u 1 Kakye yribl HAa3bpIBAlOTCA CMEKHBIMH U BEPTHUKAJIBHBIMU;
KoutposbHas paGota Nel 1 (dhopMyIupoBaTh U 0OOOCHOBBIBATH YTBEPIKIACHHS O CBOWCTBAX

CMEXHBIX M BEPTUKAIIBHBIX YIJIOB; OOBSACHATH, KAKHE MIPSIMBbIE
Ha3bIBAIOTCSA  MEPIEHIAUKYISIPHBIMU;  (popMynupoBaTh U
00OCHOBBIBAaTh YTBEP)KICHHE O CBOMCTBE JBYX HPSMBIX,




MEePIEeHINKYISIPHBIX K TpeThel; n300paxkaTh U pacro3HaBaTh
yKa3aHHbIe NpocTeiie GUrypbl Ha yepTexax; pemarhb
3a/1a4yM, CBA3aHHbIE C ATUMH MIPOCTEHIIMMU QUTYPaMH.
I'nasa I1 17 | O0bsacHATh, Kakasg (Urypa Ha3bIBa€TCS TPEYTrOJbHUKOM, YTO
TpeyronbHuKH TAaKOE€ BEPIINHBI, CTOPOHBI, YTl U MIEPUMETP TPEYTOJIbHHKA,
7. | IlepBblit mpu3HaK 3 KaKue TPEyroJibHUKH Ha3bIBAIOTCA PaBHBIMU; U300paXkaTh U
paBEHCTBA TPEYrOJbHUKOB pacrmo3HaBaTh Ha 4YEPTEkKaxX TPEYTOJbHUKUA U UX JJICMCHTHI;
8. | Meauanbl, OUCCEKTPHUCH U 3 dbopMynupoBaTh W JOKa3bIBaTh IPU3HAKH PABEHCTBA
BBICOTBI TPEYTOJIbHHIKA TPEYroJIbHUKOB; pPEIIaTh 3aJauyM, CBA3aHHBIC C MpPHU3HAKAMHU
9. | Bropoii u Tpetuit 4 paBEHCTBAa TPEYrOJbHUKOB; COIOCTABIATH MOJYYCHHBIN
IPU3HAKU PaBEHCTBA pe3yJabTaT C YCIOBHEM 3aJlayM; aHAJIU3UPOBATH BO3MOKHBIC
TPEYTOJILHUKOB ciiyd4ad. OOBSCHATH, 4YTO HA3bIBACTCA MEPHEHIUKYISIPOM,
10. | 3amaum Ha IOCTPOEHHE 3 MPOBEICHHBIM W3 JaHHOM TOYKM K JIaHHOM MPSIMOM;
Pemenme 3amau 3 (hOopMyIIMPOBATh U TIOKA3BIBATH TEOPEMY O TIEPIICHIUKYIIAPE K
KoHTpoubHas pabota Ne2 1 NpSIMON. OOBSICHATH, KaKOW TPEYroJIbHUK  Ha3bIBAETCS
paBHOOEPEHHBIM M KaKOH pPaBHOCTOPOHHUM; OOBSACHSATH,
KaKue OTPEe3KH HaA3BIBAIOTCA MEAMAHOM, OUCCEKTPHCOH U
BBICOTOM  TpEeYrojbHUKa; (OPMYJIUPOBATH  OTMpEICIICHUE
OKPYXHOCTH; OOBSICHATD, UTO TaKOE LEHTP, PaaNycC, TUaMETP
U XOpAa OKPYKHOCTH; peliarh MNPOCTEHINNEe 3a7adyd Ha
MOCTpoeHHE  (IMOCTPOEHHE  yIiia, pPaBHOTO  JIAHHOMY,
MOCTPOCHUE OMCCEKTPUCHI yria, MMOCTPOCHUE
MEPHeHIUKYISAPHBIX  MPSAMBIX, IOCTPOECHUE  CEPEeIUHBI
oTpe3ka) u 0OoJjiee CIOXHBIE 3a/layd, UCIOJIb3YIOIINE
yKa3aHHbIE  MPOCTEHINE,  COMOCTaBIATh  MOJTYYCHHBIN
pe3yiabTaT C yCIOBUEM 3a/aud; aHAJIM3UPOBATH BO3MOXKHBIC
cily4yau
Inasa 11 13 | ®opmynupoBaTh oOINpejeNeHue NapalieIbHbIX MPSIMBIX;
I[MapaanenbHble NpsiMbIe OOBSICHATH C TIOMOIIBIO PUCYHKA, KaKHe YIibl, 00pa3oBaHHEe
11. | [IpusHaku 4 MpU TEPECECUCHUU JBYX NPSIMBIX CEKYIIEH, HAa3bIBAKOTCA
napauIeIbHOCTH BYX HaKpecT JEeXKalUMHU, KaKhe OJHOCTOPOHHUMH M KaKue
MPSIMBIX COOTBETCTBEHHBIMU; (POPMYIUPOBATH U JOKA3BIBATH TECOPEMBI,
12. | Akcuoma mapasuieNbHbIX 5 BBIp@XAIONINE MPU3HAKKA MapaJUIeIbHOCTH JBYX IMPSAMBIX;
TIPSIMBIX dopMyTUpOBaTh AKCHOMY  MMapajUICBHBIX  TPSIMBIX U
Pemenue 3amau 3 BBIBOJIUTH CJENCTBUS U3 HeE; (OpMyIUpOBaTh U JOKA3bIBATh
KonTponbHas padoTa Ne3 1 TEOpPEMBl O CBOMCTBaxX, oOpaTHBIE TeOpeMaMm O MpHU3HAKAX
MapajuleNbHOCTH, CBSA3aHHBIX C  HAKpeCT JIeXKalluMH,
COOTBETCTBECHHBIMH W OJHOCTOPOHHHMH YTJIAMHU, B CBSI3U C
3TUM OOBSIICHSTH, YTO TAKOE YCIOBUE U 3aKIIOUCHHE TEOPEMBI,
Kakas TeopeMa Ha3bIBaeTCs OOpAaTHOW MO OTHOIICHHIO K
JaHHOW TeopeMe; OOBSACHATh, B YEM 3aKIFOUYaeTCsl METOJ]
JOKa3aTeIbCTBA OT TPOTHUBHOTO; TPHBOJUTH IMPUMEPHI
WCTONIb30BaHUS  OTOTO  METOJAa; pelarh 3aJdadyud  Ha
BBIYUCIICHHE, JTOKA3aTeIbCTBO M TOCTPOCHHE, CBSI3aHHBIE C
MapajuieTbHBIMU MPSMBIMH, C TOMOIIBIO TIepedopa BapuaHTOB
'nasa IV 18 | ®opmynupoBaTh W JOKa3bIBaTh TEOPEMY O CYMME VIJIOB
CooTHOIEeHUSI MEKAY TPEYroJIbHUKA U €€ CIIEICTBUE O BHEIITHEM YTJIE TPEYTOJbHUKA,;
CTOPOHAMH M yIJIAMH MPOBOANTh KJIAaCCHU(PHUKAIUIO TPEYroJbHUKOB 10 yrjam;
TPeyrojbHUKA peniaTh 3a7a4 Ha BEIYHCIICHUE U JI0KA3aTeIbCTBO, CBI3aHHBIC
13. | Cymma yriioB 2 C TEOPEMOW O CYMME YIJIOB TPEYIOJIbHUKA; COIOCTABIISATH
TpeyrojibHUKa MOJTYYEHHBIN PE3yJbTaT C YCIOBHUEM 3a7aud; aHATU3UPOBATh
14. | CooTHOIIEHUSI MEXKTY 3 BO3MOXHBIE Ciydan. DOpMyIUpoOBaTh U 10Ka3bIBATH TEOPEMY
CTOPOHAMH U YTJIAMU 0 COOTHOUICHHSIX MEXAY CTOPOHAMH U yIJIaMH TPEYroJbHUKA
TpPEeYroJbHUKa (mpsiMoe W oOpaTHOE YTBEPXKICHHS) W CICICTBUS U3 HeE,
KonTponbHast padota N4 1 TEOpEMYy O HEpPaBEHCTBE TPEYroJbHHUKA; peliaTh 3aJadyd Ha




15.

[IpsamoyrosibHBIE
TPEYrOJIbLHUKHU

16.

IToctpoenue
TpPEeYrojbHUKa IO TPEM
3JIEMEHTaM

Penrenue 3amau

Kontponbnas pabora Ne 5

BBIYHCIICHHUE, OKA3aTeIhCTBO U IMOCTPOCHHE, CBS3aHHBIC C
COOTHOIIICHUSIMHA MEX]Iy CTOPOHAMH H YIJIaMHU TPEYroJbHHKA,
MpyH  HEOOXOIUMOCTH TPOBOAUTH TIO XOAY PpEUICHHS
JIOTIOJTHUTEJIBHBIC MMOCTPOCHHUS; COIOCTABISAThH IOJTy4YEHHBIN
pE3yNIbTaT C yCIOBHEM 3aJaud; aHATH3UPOBATH BO3MOXKHBIE
cirygan. @opMyInupoBaTh U JOKa3bIBaTh TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHBIX TPEYTOTHHUKOB (TIpSAMOYTOTBHBIH
TpeyronsHuK ¢ yriaom 30°; dopMymmpoBaTh ompeneneHus
paccTosiHs OT TOYKM JO TMPSMOM, PACCTOSHUS MEKIY
napajuieIbHBIMUA TIPSIMBIME;, PEIlaTh 3a7a4ll Ha BBIYHCIICHUE,
CBS3aHHBIE C TEOpEMaMU O CBOWCTBAX MPSMOYTOIBHBIX
TPEYroJbHUKOB, C PACCTOSHHEM MEXKAYy MapajuieTbHbIMU
MPSMBIMU; COTIOCTABJIATH MOJTYYCHHBIH PE3YyIbTaT C YCIOBUEM
3aJ]auu; aHAJTM3UPOBATh BOBMOXKHBIC ClTydau. (popMyIupoBaTh
M JIOKa3plBaTh  TEOPEMbl O TMpHU3HAKAX  PaBEHCTBA
NPSIMOYTOJIBHBIX ~ TPEYrOJIBHUKOB;  pellaTh 3ajadyd  Ha
MOCTPOCHHE TPEYroJbHUKA TIO0 TPEM CTOPOHAM, IPHU
HEOOXOJMMOCTH  TPOBOAWTH O  XOAY  pEIICHUs
JIOTIOJTHATEIBHBIE TIOCTPOCHUS; COMOCTABIISITh ITOJYYCHHBIN
pe3yabTaT C YCIOBUEM 3ajaud; UCCIEAOBAaTh BO3MOXHbBIE
CITy4aw.

IloBTOpenue. Pemenue
3aaa4
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I'naBa V
YeTpIpexyroabHUKH

14

1.

MHOrOyrosbHUKH.

2.

[Tapannenorpamm u
Tpareuus

[TpsMoyronbHUK, poMO,
KBaJparT.

Pemenne 3amay.

KonrtponbHas padora Ne 1

OOBSCHATH, 4YTO TAaKOE€ MHOTOYTIOJbHHK, €ro BEpIIMHBI,
CMEXKHBIE CTOPOHBI, JMaroHaiH, u300paxkaTh
YEeTBHIPEXyroJIbHUKK  Ha  yeprexax;  u3o0paxaTb U
pacro3HaBaThb MHOTOYT'OJbHMKHM Ha yepTekax. [loka3biBaTh
3JIEMEHThl MHOT'OYTOJIbHUKA, €r0 BHYTPEHHIOIO M BHEIIHIOKO
obmacty;  (OpMyIMpOBaTh  OIpPEJECIEHUE  BBIMYKIOrO
MHOTOYT'OJIbHUKA; N300paXkaTh U paclio3HaBaTh BBITYKJIbIE U
HEBBINYKJIbIE ~ MHOTOYroJIbHUKH.  DopMmynupoBaTb U
JIOKa3bIBaThb YTBEPKIAEHHE O CYMME YIJIOB BBIITYKJIOIO
MHOTOyrojipHuKa. OOBICHATh, KaKue CTOPOHBI(BEPIIUHBI)
Ha3bIBAIOTCS MIPOTUBOIOJIOKHBIMH. DopMynHpOBaTh
OIIpeeICHUS napauienorpaMma, Tpamnenuy,
paBHOOEIPEHHON u MPSIMOYT OJIbHOM Tparneuui,
NpsIMOYTOJIbHHMKA, poM0Oa, KBajapaTa; paclo3HaBaTh U
n300paxkaTb ATH YETHIPEXYTOJbHUKU. DOpMyIupoBaTh u
JIOKa3bIBaTh YTBEP)KICHMS O CBOMCTBaX U MpH3HAKax
YKa3aHHBIX  YETBIPEXYTrOJbHUKOB. Pemare 3amaun  Ha
BBIYHCIIEHHUE, J0KA3aTEeIbCTBO U IOCTPOEHHUE, CBA3aHHBIE C
STHMH BHJAMH YETHIPEXyroJbHUKOB. OOBSICHATh, KAaKUE JIBE
TOYKA  HA3bIBAIOTCS  CHUMMETPUYHBIMH  OTHOCHUTEIIBHO
NpsIMON(TOYKHM), B KakoM ciydyae Qurypa Has3bIBaeTcs
CUMMETPUYHON OTHOCUTEIBHO MPSMOU(TOUYKH) M YTO TaKOE
ocb(LeHTp) cummerpun ¢urypsl. IlpuBoguTh npuUMeps!
¢buryp, obmagaronmx oceBON(IIEHTPAIbHON) CUMMETpHUEH, a
TaKkK€ NPUBOJUTH TMPUMEPHI OCEBOM U UEHTPAIBHOU
CUMMETPHHU B OKpYXKaroIlel Hac 00CTaHOBKE

T'aasa VI
Ilnomane

14

OOBACHATh, KaK TPOU3BOAMUTCS HW3MEPEHHUE IIIOIACH
MHOTOYTOJIbHUKOB; (DOPMYyIHUpOBaTh OCHOBHBIE CBOICTBa




4. | Ilmomans 2 IJIOIIAIEH. BeiBoguth bopmyIbl II0Iaae
MHOT'OYTOJIbHUKA. napajuiesiorpaMma, TPEyroJibHUKa, Tpamelud, ¢ MOMOIIbIO
5. | IInomans 6 dbopMyn  TomaAeld — MpSIMOYTOJNBHMKA M KBajpara.
napasuiesorpaMma, ®opmynupoBaTh U JOKa3bIBaThb TEOPEMY OO OTHOILECHUU
TPEYroJIbHUKA U IJIOIIA e TPEYroJbHUKOB, MMEIOIIUX IO PAaBHOMY YIITY.
Tpaneuuu. ®opmynupoBaTh U J0Ka3biBaTh Teopemy Iludaropa u
6. | Teopema IIudaropa 3 obparnyto eil. BeiBoguth (hopmyny ['epona nmns mromaau
Pemenue 3anau. 2 TpeyroibHHKa.  Pemare  3amauyn Ha  BBIYUCIICHUE,
KOHTpOJ’IBHaﬂ pa60Ta No 2 1 J0Ka3aTeJIbCTBO U NMOCTPOCHHUEC, CBSA3AHHBIC C (l)OpMyHaMI/I
omaael u reopemoit [udaropa.
I'nasa VII 19 | OObsCHATH TOHSATHE MPOMOPIHOHATBHOCTH  OTPE3KOB.
Ilogo0HbIe TPEYroabHUKHU DopMyIHpOBaTH OMPECIICHUs MOA00HBIX TPEYTrOJIBHUKOB H
7. | Onpenenenre mMo100HBIX 2 koapdunrenta noaodbus. dopmMyaupoBaTh U JI0Ka3bIBATH
TPEYTOJIbHUKOB. TEOPEMBI: 00 OTHOIIIEHUH (I WIS [IOJOOHBIX
8. | [Ipu3naku nonobus 5 TPEYrOJIbHUKOB, O IMPHU3HAKAX MOAOOUS TPEYroJIbHUKOB, O
TPEYTOJIbHUKOB. CpeIHEW JHMHUU TPEYrojdbHUKA, O TIEPECECUCHHH MeEIUaH
Kontponbhas pabora Ne 3 1 TPEYroJabHUKA, O  MPONOPLUUOHAIBHBIX  OTpe3Kax B
9. | IlpumeneHne momobus K 7 MPSIMOYTOJILHOM TPEYroJIbHUKE. OOBSACHSATH, 4TO TAKOE METO,T
JI0Ka3aTeNbCTBY TEOPEM H nmoao6us B 3aa4ax Ha MOCTPOEHUE, U MPUBOAUTH MPUMEPHI
peuleHuro 3aaad. 3TOTr0 METOoIa. O6L$ICH$ITI), KaKk MOXHO HCIIOJIb30BaTh
10. | COOTHOLICHHS MEKITY 3 CBOMCTBa MOJOOHBIX TPEYrOJbHUKOB B H3MEPHUTEIbHBIX
CTOPOHAMH H YIJIaMH paborax Ha MecTHOCTH. OOBSCHATH, KaK BBECTH IOHSITHE
TIPSMOYTOJIHOTO noxobust A MPOU3BOJBHBIX  (uryp. DopmMyIupoBaTh
TPEYroNbHHKA. OTpeJIeJICHUs U WUTFOCTPUPOBATH MOHATUS CHHYCA, KOCHHYCA
KonTposbHas pabora Ne 4 1 M TaHI€HCa OCTPOro yria MPsIMOYTOJILHOTO TPEYrojbHUKA.
BrIBOIUTE OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
3HAUYEHMsI CUHYyca, KOocuHyca, TaHrenca yrios 300,450,600.
Pemarp 3amaun, cBA3aHHBIE C MOJOOMEM TPEYrOJIbLHUKOB U
HaxO0XJICHUEM HEU3BECTHBIX 3JIEMEHTOB MPSIMOYTOJIbHOIO
TPEYTrOJIbHUKA. Hns BBIYMCIICHUS 3HAYEHUI
TPUTOHOMETPHUECKUX byHKIII UCTIONIb30BATh
KOMITBIOTEPHBIE TIPOTPAMMBI.
I'masa VIII 17/ | UccnenoBarb  B3aMMHOE  DACHOJIOKEHHME  HPSIMOW U
OxkpyxHOCTH OKpY>KHOCTH. DOpMYIMpPOBATh OMpEEICHUE KacaTeIbHOU K
11. | KacarenbHas k 3 OKpyKXHOCTH. DOpMynupoBaTh M JOKa3bIBaTh TEOPEMBI: O
OKPYXHOCTHU CBOMCTBE KacaTelbHOW, 00 OTpe3Kax KacaTeJIbHBIX,
12. | HentpanbHbie 1 4 MPOBEACHHBIX W3 OJHOM TOUKH. DOpMyIHMpOBaTh MOHATHUSA
BIIMCAHHBIE YTJIbI LHEHTPAIBHOTO yIJIa U TPaJyCHON MEphl AyTd OKPYKHOCTH.
13. | YeThIpe 3aMeyaTeabHbIE 3 DopMyIUpOBaTh U I0Ka3bIBATH TEOPEMBI: O BIIMCAHHOM YTIIE,
TOYKH TPEYTOJIbHHUKA 0 TPOM3BEIEHWU OTpPe3KoB xopa. DopmynupoBath U
14. | Brimcapsas ¥ OnyMcaHHas 4 JOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMU
OKPY>KHOCTB TOYKAaMH TPEYroJbHUKA: O OWCCeKTpHCE yria MU, Kak
Permenve 3a1au. 2 CIIEJICTBUE, O TEPEeCeYeHUH OUCCEKTPUC TPEYroNbHUKA, O
KontpounbHas pa6ora Ne 5 1 CEePEeTMHHOM TEPIIECHINKYISIPE K OTPE3KY M, KaK CIEJCTBUE, O

[IEPECCYCHUN CEPEIUHHBIX IEPIEHIUKYIAPAX K CTOPOHAM
TPEYrOJIbHUKA; O TMEPECEYEHNN BBICOT TPEYTrOJIbHUKA.
@opMynHMpOBaTh OIPEACIICHUs] OKPYKHOCTEH, BIMCAHHOM B
MHOT'OYTOJIBHUK M OINKACAaHHOW OKOJIO MHOTOYTOJbHHUKA.
dopmMmynupoBaTh M J0Ka3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIHUCAaHHON B TPEYroJbHUK, 00 OKPYKHOCTH, OIHCAHHOU
OKOJIO TpPEyrojbHHKa, 00 OKpPYKHOCTH, OINHMCAHHOH OKOJO

TPEYrOJbHMKA, O  CBOHCTBE  CTOPOH  ONMCAHHOIO
YETBIPEXYTOJbHUKA, O CBOWCTBE YIVIOB  BIMCAHHOIO
YEeTBIPEXYroJbHUKA. Pemates 3amaum  Ha  BBIYUCIICHUE,

A0Ka3aTCJIbCTBO, IMOCTPOCHUC, CBA3AHHLIC C OKPYXHOCTBHIO,




BIIMCAHHBIMU u OIIMCaHHBIMU TPCYTroJIbHUKAaMU u
YEThIPEXYTOJIbHUKAMU. Uccnenosats CBOMCTBA
KOH(UTYpaIyii, CBI3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIIBIO
KOMIIBIOTEPHBIX IIPOrPaMM.

IHoBTOpenue. Pemenue 3agay. 4
Wrorosas koHTpoJIbHAsA paboTa 1
Hroro 68
9 kuacc
I'naBa IX. BekTopbl 8 DopMyIHpOBaTh ONPECICHUS U WUIIOCTPUPOBATH MOHSATHS
1. | Honsatue sexropa > BBeKTopa, €ro JUIMHBI, KOJUTMHEAPHBIX M PaBHBIX BEKTOPOB.
BIMIOJIHSTH TIOCTPOEHHE BEKTOPa, PABHOTO CYMME U Pa3HOCTH
2. | Cnoxerue K BRIHTAHAE 3 JIBYX BEKTOPOB, UCMOJIb3Ys IPU 3TOM IpaBUjIa TPEYroJbHUKA
BEKTOPOB U napasuienorpamMma. [IpuMeHsTh npaBUIO MHOTOYTOJIbHUKA
3. | YMHOXEHHE BEKTOPOB Ha 3 MIPY HAXOXKJICHUU CYMMBbI HECKOJIBKHX BEKTOPOB. BEITIOTHATH
ucyo. lpavenenne MIOCTPOCHHE BEKTOPA, PABHOTO MPOU3BEIECHUIO BEKTOpa Ha
BEKTOPOB K PCLICHHIO qucio. [IpuMeHITh BEKTOPBI U ICHCTBUS HAJ HUMH IPU
sajad peIIeHUN TEOMETPUIECKUX 3a/1a4.
I'naBa X. MeToa KkoopAuHAT 10 | OOBsicHATE W WJUTIOCTPUPOBATH IMOHATHS IPSMOYTOJIBHON
4. | KoopauHaTel BEKTOpa 2 CUCTEMBl KOOpPJWHAT, KOOPJWHAT TOYKH H KOOPJHUHAT
5. | IIpocreiiiue 3ana4yn B 2 BeKTOpa. BBIBOAWTH W WCHONB30BaTh NpPU PEIICHUU 3a7ad
KOOpJMHATax (GbopMysIBI KOOPIMHAT CEepPEeIUHBI OTPEe3Ka, JIMHBI BEKTODA,
6. | YpaBHeHUE OKPYKHOCTH. 3 pacCTOSHUS MEXIY ABYMS TOUYKaMH, YPaBHEHUS OKPYKHOCTU
YpaBHeHHE NPIMON U IIPSAMOIA.
Pewmenue 3anau 2
Kontponbhas pabora Ne 1 1
I'naBa XI. CooTHoLIeHHS 11 | ®opmynupoBaTh W HWIUTIOCTPUPOBATH OMpPENEICHUS CHHYCA,
Me:K1y CTOPOHAMH H YIJIaMU kocuHyca u TaHreHca yrioB or 0 mo 1800. BemBomuth
Tpeyrojbuuka. CrajisipHoe OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO U (HOPMYIIbI
Npou3Be/ieHue BEeKTOPOB npuBeneHus. DopMynHpoBaTh W JOKA3bIBaThb TEOPEMBI
7. | CuHyC, KOCUHYC TaHT€HC 3 CMHYCOB M KOCHHYCOB, NPUMEHATH HUX TMpPH pEIICHUU
yria TPEYTOJIbHUKOB. OOBSCHATD, KaK HCITOJIB3YIOTCS
8. | CooTHoIlIEHUS MEKTY 4 TPUTOHOMETpHUECKHE (OPMYIBl B U3MEPUTENBHBIX padoTax
CTOPOHAMU H yTJIaMH Ha MecTHOCTU. POpMyYIUpPOBaTh OMPENEIICHUS YIia MEXIy
TpEeyrojabHUKa BEKTOpaMH M  CKQJSIPHOTO  TMPOU3BEACHHUS  BEKTOPOB.
9. | CxansipHO€E NMPOU3BEACHUE 2 BreiBoauTh QGopmyny CKaJspHOTO MPOU3BEACHHS BEKTOPOB
BEKTOPOB yepe3  KOoopAuHaThl  BekTopoB.  PopMmynupoBath U
Pemenue 3amau 1 00OCHOBBIBaTh YTBEP)KIEHHE O CBOMCTBaX CKaJIsIPHOTO
KouTponsHas pa6ora Ne 2 1 npousBeeHus. Mcnonabp3oBaTh cKajiipHOE MPOU3BEIEHUE TPU
pelIeHnH 3a/1ay.
I'nasa XII. {nuna 12 | ®opmynupoBaTh ompeieIeHue MPaBUIIHBHOTO
OKPY’KHOCTH M ILUIOIIAAb MHOTOYTOJbHUKA. DOPMYIUPOBATh U JIOKA3BIBATh TEOPEMBI
Kpyra 00  OKPYKHOCTSX, ONHCAHHOH  OKOJIO  MPaBHILHOTO
10. | [IpaBunbHBIE 4 MHOI'OYTOJIbHUKAa M BIIMCAHHOW B Hero. BeBoguTe u
MHOTOYTOJTbHUKA UCIONb30BaTh  (POpPMYJBI ISl BBIUMCICHHS  TUIOIIATU
11. | InviHa OKPY>KHOCTHU U 4 IIPaBWJIBHOTO MHOTOYTOJIBHHMKA, pajuyca BIMCAHHON U
ioniaib Kpyra OMMCaHHOW OKpyXHOcTel. Pemiate 3amaunm Ha mocTpoeHue
12. | Pemrenue 3ama4 3 MPABWJIBHBIX MHOTOYTOJILHUKOB. OOBSICHATH TOHSATHS JTHHBI
KOHTpOJ’IBHaH paGQTa Neo 3 1 OKPY’KHOCTHU W IUIOIIAJAU Kpyra. BLIBOI[I/ITB (bOpMy.HBI JJIA
BBIYHCIICHUS JUTHHBI OKPY>KHOCTH ¥ JITTUHBI TyTH OKPYKHOCTH,
IJIOMIAIM KPyTa | IJIOMAAN KPYTOBBIX CEKTOpA M CETMEHTA.
[TpumensTh 5TH HOPMYIIBI IPU PEHICHUH 3a]1a4.
I'nasa XIII. [IBu:kenue 8 OOBACHATD, YTO TAKOE OTOOPAKEHUE IIIOCKOCTH Ha ceOsl, U B
13. | IloHnATre ABMKEHUS. 3 KakoM CJy4yae OHO Ha3bIBAa€TCs [BHKEHHEM IUIOCKOCTH.

CummeTtpust

OOBSACHATb, YTO TaKO€ OCeBas CHUMMETPHS, IEHTpaibHas




CUMMETpHS,  [ApaUICJIbHBIA  IIEPEHOC U IOBOPOT.
OOGOCHOBBIBAaTh, YTO ATH OTOOPAKEHHS IIJIOCKOCTH Ha ceOs
ABJIAKOTCA ABUKXCHHUSIMU. O6I>SICH$ITB, KaKOBa CBA3b MCKAY
JBWKCHUSIMH M HAJIOXKEHUSAMHU. WILTFOCTpHpPOBATh OCHOBHBIC
BHU/bI I[BPI)KCHPIﬁ, B TOM 4YHCJIC C MMOMOIIBKO KOMIIBIOTCPHBIX
MIPOTPaMM.

OOBACHATH, YTO TaKOE€ MHOTIOIPaHHMK, €ro IpaHM, peodpa,
BEpLIMHBI, JUaroHaJd. Kakoll MHOIOrpaHHUK Ha3bIBAETCs
BBIMYKJIbl. YTO Takoe n- yroibHas NpHU3Ma, €€ OCHOBAaHMS,
O0KOBBIE IpaHu 1 OOKOBBIE pedpa. Kakas mpu3ma Ha3bIBaeTCs
IpsIMOM, M Kakas HAaKJIOHHOM, YTO Takoe BbICOTAa MPHU3MBI,
Kakasi IpU3Ma Ha3bIBACTCS NapajuICICNUIEIOM U KaKou
napaJiesienune Ha3bIBAETCS IPSIMOYTOJIbHBIM.
®opmynupoBaTh U 000CHOBBIBATh YTBEPKACHUS O CBOWCTBE
IUaroHajed napajuleNenunesa M KBaapaTe JUaroHalu
MpsIMOYTOJIbHOTO napajuienenunena. OObACHATh, YTO TaKoe
00beM MHOTOrpaHHMKa. BpIBOAUTH( ¢ MOMOLIbIO NMPUHLIKIIA
Kapanbepn) bopmyiy o0bema IPSIMOYTOJIBHOT'O
napamenenunena. OObacHATb. Kakolf  MHOrorpanHuk
Ha3bIBAETCSl MUPAMUON, YTO TAaKOE OCHOBAHME, BEPIIMHA,
OOKOBBIE I'paHu, OOKOBbIE pedpa, U BbicoTa MUpamuibl. Kakas
NUpaMyia Ha3bIBae€TCS NPaBWIBHOM, 4YTO Takoe amodema
IIPaBUIBHON NMUpaMubl. 3HaTh GOpPMYIly 0ObeMa MUPaMHUIBL.
OOBSACHATDH, KaKO€ TEJO0 HAa3bIBAECTCSA LMJIMHIAPOM. 3HATh, UTO
TaKO€ €ro OcCb, BbBICOTa, OCHOBaHUS, paauyc, OOKoOBas
TMOBEPXHOCTb, oOpasyromue, pa3BepTKa OOKOBOI
noBepxHoctu. Kakumu ¢opmynamu Bblpaxaercss o0beM U
IJI0maas OOKOBOM TOBEPXHOCTH MIHHIApPA. OOBICHSTH,
KAaKO€ TEJIO Ha3bIBA€TCsl KOHYCOM. 3HATh, YTO TaKOE €r0 OCh,
BBICOTA, OCHOBaHUE, paauyc, OOKOBasi IMOBEPXHOCTb,
oOpasyromue, pa3BepTka OOKOBOW MoBepXHOCTH. Kakumu
dbopmynaMu BbIpaxaeTcss 00beM U IUIOMIATh OOKOBOM
MOBEPXHOCTH KOHyca. OOBACHATb, Kakas MOBEPXHOCTb
HazbIBaeTcs cepoil M Kakoe Telao Ha3blBaeTcs mapoM. Urto
Takoe paguyc u quamerp chepsi(mapa). Kakumu popmynamu
BBIpaXXAIOTCsl 00beM Iapa u miomanb cepsl. M3006paxkarts u
pacrio3HaBaThb Ha pHUCYHKax MpU3My, Mapajuleienumnesn,
MpamMuy, HUAINHAP, KOHYC, HIap.

14. | ITapamienbHbIi NEPEHOC U 3
MOBOPOT
15. | Pemenue 3amay 1
Kontponbnas padora Ne 4 1
I'naBa XIV. HauanbHble 8
CBeJIEHNSI U3 CTEPEOMETPHH
16. | MHOTrOrpaHHUKH 4
17. | Tena v MOBEPXHOCTH 4
BpalleHus
006 akcuomMax reoMeTpuu 2
IloBTOpEHUE 9
HTorosast KOHTPOJIbHAS 1
pabora
Hroro 68




NNPUJIOKEHHME 1

Onucanue yueOHO-MeTOAUYECKOT0 1 MATEPHAIbHO-TEXHUYECKOI0 00ecreyeHusi 00pa3oBaTeIbHOI0

npoiuecca:
OcHamenue mporecca OOy4YeHHs MaTeMaTHKe oOecreunBaeTcss OMOIMOTEYHBIM (OHIIOM,

MEYaTHBIMU TIOCOOMSIMHM, a TakkKe HWHPOPMAIMOHHO-KOMMYHUKATUBHBIMU CpPEACTBAMH, 3KpPaHHO-
3BYKOBBIMH IMMOCOOUSIMH, TEXHHUYECKUMHU CPEACTBAMH OOYUEHUS, YIeOHO-TIPAKTUYECKUMHU CPEICTBAMU
o0y4eHus1, yueOHO-Ta00paTOPHBIM 000PYIOBAHUEM.

TexHn4eckue cpeacrea Oﬁy‘leHHﬂ:

. MYJIbTUMEAUNHBIA KOMIIBIOTED;

o MYJIBTUMEAUATIPOCKTOP;

. 9KpaH (Ha IITaTUBE UM HABECHOMW);

o MHTEPAaKTUBHAsI TOCKa.

HNudpopmanuoHHbIie cpeacTBa:

o KOJUIEKIIUS MEIUAPECYPCOB,

o 3JIEKTPOHHbIE 0a3bl JaHHBIX;

o UHTEPHET.

Y4eOHo-TpaKkTHYECKOE U YUeOHO-T1a00paTOpHOEe 000py10BaHME:

. JIOCKa MarHUTHas C KOOPAUHATHOM CETKOM;

o KOMIUIEKT YEPTEXKHBIX UHCTPYMEHTOB (KJIACCHBIX U PAa3AaTOYHbIX): JIMHENKA,
tpancrnoptup, yroasauk 60°), yronsauk 45°), mupkyins;

o KOMIUIEKTHI TUTAHUMETPHUECKUX U CTEPEOMETPUUECKUX TeTl (IEMOHCTPAIIMOHHBIN 1
pa3IaTOYHbBIN);

o KOMIUIEKTBI JJI11 MOJIETMPOBaHus (LIBETHas Oymara, KapTOH, KaJlbKa, KJIeil, HO)KHULIBI,
TIJIACTHIIMH).

IleuaTHble MOCOOUA:

o TaOJIUIIBI 0 MaTEeMaTHKE /17151 6 KJIaccoB;

o MOPTPETHI BBIAAOIIMXCS AEATEIEH MaTEMaTHKH.

NogakrowphE

HNurepHer-pecypcsl
denepanbHbII TOCYIapPCTBEHHBIN 00pa3oBaTebHbIN cTanaapt - http://standart.edu.ru/
denepanbublii mopran «Poccuiickoe oopasoBanuey. - http://www.edu.ru/
Poccuiickuii 001meodpasoBarenbHblii moptai. - http://www.school.edu.ru
Enunoe okHO 1ocTyma Kk 00pa3oBaTelibHBIM pecypcam. - http://window.edu.ru
Enunas komtekius nudpoBbix 00pa3oBaTelibHbIX pecypcos. - http://school-collection.edu.ru
denepanbHbIii IIGHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB. - hitp://fcior.edu.ru/
denepalibHbI HHCTUTYT TEAaroruueckux u3MepeHuit. - http://ww.fipi.ru/
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IMPUJIO’)KEHHE 2
CUCTEMA TEKYHIEI'O ONEHUBAHHUSA OBYYAIOIINXCA

1. Conepxanue n 00beM MaTepuania, MoJyUIekKallero mpoBepke, onpeaensercs nporpammont. [lpu
IIPOBEPKE YCBOCHHUS MaTepHalla Hy)KHO BBIABIIATH IIOJIHOTY, IIPOYHOCTh YCBOEHUS y4YalllUMHCS TEOPHUU U
YMEHMSI IPUMEHSATD €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLIUsX.

2. OcHOBHbIMM (OpPMaMU HPOBEPKHM 3HAHUM M YMEHMH ydyalllUXcs 110 MaTeMaTHKe SIBIISIOTCS
MUCHMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIPOC.

ITpu oLlEHKE MMCBMEHHBIX U YCTHBIX OTBETOB YYHUTEIb B IIEPBYIO OUEPEb YUUTHIBAET IIOKA3aHHBIC
ydamuMmucs 3HaHus U yMeHus. OIleHKa 3aBUCHUT TakXe OT HaJIW4YMS M XapakTepa IOrPelIHOCTEH,
JOIYIIEHHBIX y4alIUMUCS.

3. Cpenu morpenrHocTeil BBICTSIOTCS OMUOKKA U HeAO0YeThl. [lorpenrHocTh cuuTaeTcs OmmuoOKoH,
€CJIM OHA CBUJETEILCTBYET O TOM, YTO YYEHHUK HE OBJIAJIE€]] OCHOBHBIMM 3HAaHUSIMHU, YMEHUSIMH, YKa3aHHBIMU
B IIpOrpaMMe.

K Hepoueram OTHOCSATCS NOIPEHIHOCTH, CBUAETEILCTBYIOIIME O HEIOCTATOYHO ITOJHOM WIIN
HE/IOCTaTOYHO MPOYHOM YCBOCHHUM OCHOBHBIX 3HAaHUH M YMEHHH WIM 00 OTCYTCTBHHM 3HAHWUH, HE
CUMTAIOIIUXCS. B IIpOrpaMMe OCHOBHBIMM. Henoueramu Takke CUMTAIOTCS: HMOTPEIIHOCTH, KOTOpBIE HE
NPUBEJIM K HMCKAXEHUIO CMBICIA, IMOJYYEHHOIO YYEHUKOM 3a/laHusl WIH Croco0a €ro BbIIOJHEHUS;
HEeaKKypaTHas 3al1Ch; HEOPEKHOE BHIIIOJIHEHUE YepTexXa.

['panuna mexy omuOKamMu U HEI0YE€TaMU SIBJISIETCSI B HEKOTOPOi crenenu ycioBHOU. [Ipu onHux
00CTOATENbCTBAX JOIMYILEHHAS YYAIIUMUCS OTPELIHOCTh MOXKET PaCCMaTPUBATHCS yUUTENIEM Kak OIIMOKa,
B JIPYro€ BpeMs U IIPU JPYTUX OOCTOSTEIbCTBAX — KaK HEIOYET.

4. 3ajaHus A YCTHOTO U IUCbMEHHOTO OIIPOca YYaIIUXCsl COCTOSIT U3 TEOPETHUECKUX BOIIPOCOB U
3az1ad.

OTBeT Ha TEOPETUUECKUI BOIIPOC CUUTAETCS OE3yNPEYHBIM, €CIIU IO CBOEMY COJEPKAHUIO
MIOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPIKUT BCE HEOOXOAUMBIE TEOPETHUYECKHE (PaKTHI 1 000CHOBAHHBIC
BBIBOJBI, @ €ro M3JI0KCHHE M IHCbMEHHAas 3allChb MAaTEMAaTHYECKU TIPaMOTHBI U OTJIMYAOTCS
IIOCJIEI0BATEIBbHOCTBIO U AKKYPAaTHOCTBIO.

Pemenune 3amaum cumrtaercs Oe3yNnpedyHbIM, €CIM MPaBWIBHO BbIOpaH CIoco0 peleHusi, camo
peleHre COMPOBOXKAAETCSI HEOOXOTUMBIMU OOBSICHEHUSIMH, BEPHO BBIMOJIHEHBI HY)KHbIE BBIUUCIECHUS U
peoOpa3oBaHus, OJyYEH BEPHBII OTBET, IOCIEI0BATENbHO U aKKYPaTHO 3alIHCAaHO PELICHHE.

5. OmeHKa OTBeTa yJalerocst Ipyu yCTHOM M MMCbMEHHOM OIPOCE MPOBOAMTCS MO NATHOAIIBHON
CUCTEME, T. €. 32 OTBET BBICTABIISETCS OJHA U3 OTMETOK: 1 (II0X0), 2 (HEYyAOBIETBOPUTENIHHO), 3 (YI0B-
JETBOPUTENBHO), 4 (X0po1110), 5 (OTIUYHO).

6. Yuurenb MOXET MOBBICHTH OTMETKY 32 OPUTHHAJIBHBIN OTBET HAa BOMPOC WM OPUTHHAIBHOE
pellleHne 3ajadd, KOTOPbIE CBUJAETENBCTBYIOT O BBICOKOM MAaTE€MaTHYE€CKOM DPAa3BUTHHM YYaIErocs; 3a
peuieHre Oojee CI0KHOM 3ajaud WM OTBET Ha OoJsiee CIOXKHBIA BOIPOC, MPEUIOKEHHbBIE yJallleMycst
JOTIOJIHATEBHO MOCIIE BBIIIOJIHEHNS UM 3a/1aHUH.

Kpumepuu owiuook

Krpy 6 b M ommdkam OTHOCSTCS OIIMOKH, KOTOpble OOHApYKMBAIOT HE3HAHHWE YyYalllUMUCS

¢dbopmyI, mpaBul, OCHOBHBIX CBOICTB, TEOpEM M HEyMEHHUE MX NPUMEHSTH, HE3HAHWE NMPHEMOB DPELICHHUs
3a/1a4, pacCMaTpUBAaEMbIX B YUeOHUKAX, a TAK)KE BEIYUCIUTENbHbIE OIIUOKH, €CIIM OHU HE SBJISIOTCS OMUCKOIA;

KHerpyo0 bl MommdKkaM OTHOCATCS: IOTEPSI KOPHS UM COXPAHEHHE B OTBETE MOCTOPOHHETO

KOpHsI; 0OTOpackiBaHue 0e3 0OBSICHEHUH OJTHOTO W3 HUX U PAaBHO3HAYHBIC UM;
KHeaou4eTamMm oTHOCATCS: HEpAallMOHAIILHOE PEIICHNE, ONUCKH, HEJOCTATOYHOCTD WU
OTCYTCTBHE MOSICHEHU, 000CHOBAHUH B PEILICHUSIX
OuneHka yCTHBIX OTBETOB YYALIHUXCH
OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIN YUEHHK:
® [IOJHO pPacKphll COJIEp’KaHHWE Marepuaja B 00beMe, MPEeAyCMOTPEHHOM MpOorpaMMoil u
y4eOHUKOM, H3JIOKUI MaTrepual TPaMOTHBIM S3bIKOM B OIPEIEICHHON JIOTHYECKOM
NOCJIE0BATENBHOCTH, TOYHO
®  CIOJIb3Ysd MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;
® [IPaBUJIIHHO BBHIIOJIHUI PUCYHKH, YEPTEKH, IPaUKH, COYTCTBYIOIINE OTBETY;
e [I0Ka3aJl yMEHHUE WJUIIOCTPUPOBATh TEOPETUUECKUE TIOJOKEHUS KOHKPETHBIMHU IPUMEPAMH,



NPUMEHSTh UX B HOBOM CUTYalllH IPH BBHIOJHEHUN PAKTUYECKOT0 3aJaHUs;

® TPOJEMOHCTPUPOBAJ  YCBOGHHE paHEE U3YUYEHHBIX  COIYTCTBYIOLIMX  BOIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYUBOCTH UCIIOJB3YEMBIX MPU OTPAOOTKE YMEHU U HABBIKOB;

® OTBEYaJl CAMOCTOSATEIHHO O€3 HAaBOJAIIMX BOIPOCOB yuuTelsa. BO3MOXHBI OfHA - JBE
HETOYHOCTH MPH OCBELIEHUH BTOPOCTENIEHHBIX BOMPOCOB WJIK B BHIKJIAJIKaX, KOTOPbIE YUCHUK
JIETKO UCIPABUJI 110 3aMEYaHUIO YUUTEIIS.

OTBeT olleHUBaeTCs OTMETKOM «4», €Clii OH yIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha
OLICHKY «5», HO MIPU 3TOM UMEET OJIMH U3 HEJOCTATKOB:

® B W3JIOKCHUU JOMNYIICHb HEOOJbIIME MPOOENbl, HE WCKA3UBIIME MAaTEeMaTHYeCKOe
coJiep’KaHue OTBETA;

e JIONYIICHBI OJAWH — JIBA HEJOYETa MPU OCBEIICHUU OCHOBHOT'O COJEP>KAHHS OTBETA,
MCIIPaBJICHHBIC 110 3aMEUYAHUIO YUUTEJIS;

e JlOoMyIIeHbI OMMOKa WK 0oJiee IBYX HEJA0UYETOB IPU OCBEUICHUH BTOPOCTETIEHHBIX BOIIPOCOB
WIH B BBIKJIQJKaX, JIETKO UCIIPABJICHHBIC 110 3aMEUAHUIO YUUTETIS.

OtMeTKa «3» CTaBUTCS B CIACAYIOIINX CIydasx:

® HEMOJIHO WJIM HEMOCJEI0BATEIbHO PACKPBITO COJEpKaHUE MaTepuala, HO MOKa3aHo oOIiee
MOHUMaHWE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, AOCTATOYHBIC ISl JaJbHEUIIEro
YCBOGHHUS MporpaMMHOro marepuana (ompeneneHnble « [peboBaHUAMU K MaTeMaTH4YeCKON
MOATOTOBKE YHAIIUXCS);

® UMETHUCh 3aTPYAHEHUS WU JOMYIIEHbl OIMIMOKHU B OMpPENEICHUH MOHSATHH, UCIIOJIb30BAHUN
MaTeMaTUYeCKON TePMUHOIIOTUH, YEPTEKaX, BBIKIIAJKAX, UCIIPABICHHBIE TIOCIE HECKOIbKUX
HABOJSIIIIUX BOIPOCOB YUUTEIS;

® YVYYEHUK HE CIPaBWJICS C MPUMEHEHHEM TEOPHUU B HOBOW CHUTYyallMd TPHU BHITOJIHCHUH
MPaKTUYECKOr0 3aJaHMsi, HO BBITIOJHWI 3aJlaHUs 00S3aT€IbHOTO YPOBHSI CIIOXKHOCTU IO
JAHHOM TeMe;

® [pu 3HAHUM TEOPETUYECKOTO MaTepuaja BbISBICHA HENOCTaTO4Hasi C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOMINX CIydasx:

® HE PAacKpHITO OCHOBHOE COJIepKaHHE yUeOHOro MaTepHana;

e O0HapyXeHO HEe3HAHME WIIM HETIOHUMaHUE YYSeHUKOM OOJIbIlel i Hanboiee BaXKHON YacTH
y4eOHOro MaTepuana;

e JIOMYIICHBl OMIMOKM B OMpEICNCHUU TOHSATUH, MPH HCIOJIB30BAHUM MaTeMaTHYECKOM
TEPMHUHOJIOTHH, B PHCYHKax, 4YepTekax WM Tpadukax, B BBIKIAIKaX, KOTOpbIE HE
WCITPaBJIEHBI MOCJIE HECKOJIBKUX HABOJISIIIUX BOMIPOCOB YUUTEIIA.

OtMmeTKa «1» cTaBUTCS, €CIIH:

® YyYEHUK OOHApPYKWJI TMOJIHOEC HE3HAHHE W HEMOHMMaHUE M3ydyaeMOoro yueOHOTO maTepuasa

WJIM HE CMOT OTBETUTh HHM HA OJIMH U3 TIOCTABJICHHBIX BOTIPOCOB 10 U3y4Ya€MOMY MaTepuay.
OueHka NUCbMEHHBIX Pa0OT yYalMxcs
OtMeTKa «5» CTaBUTCS, €CIIU:

e paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

® B JIOTHYECKHX PACCYKIIECHUSIX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OMIHO0K;

® B pEHICHMH HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTh, OMHUCKA, HE
SIBJISTFOIIASICSL CIICICTBUEM HE3HAHUS WJIM HETIOHUMAaHHUS Y94eOHOT0 MaTepuraa).

OtMeTKa «4» CTaBUTCSI, €CITH:

e paboTa BHITIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS] HEAOCTATOYHBI (€Ciu
yMeHHe 000CHOBBIBATh PACCYKIEHHUS HE SIBISLIOCH CIICIUATBHBIM 00BEKTOM IIPOBEPKH);

e JIONYyIIEHA OJHA ONIMOKA WJIM JBa-TPH HEJOYETa B BBIKJIAJKAX, PUCYHKaAX, YEPTEKaxX WIH
rpadukax (eciu 3TH BHBI paOOTHI HE SBIISTUCH CIIEIIMAIBHBIM 00BEKTOM MTPOBEPKH ).

OtMmetka «3» CTaBUTCSI, €CIIU:

e JlOMyIIeHbI O0Jee OAHON OMMOKM UK Oosiee IBYX-TPEX HEJOUYETOB B BBIKJIAJKAX, UepPTEkKax

WM rpadukax, HO yyaliuiics BiIajieeT o0s3aTeIbHBIMA YMEHUSIMHU T10 TIPOBEPSEMOil TeMe.
OTMeTKa «2» CTaBUTCS, €CIIH:

e JIOMYIIEHbl CYIIECTBEHHbIE OIIMOKM, TOKa3aBIIME, YTO Yy4Yalluiics He BIaJeeT

00s13aTeNbHBIMA YMEHUSMU 110 JAHHOU TeMe B TTOJHOM Mepe.



OtMmeTKa «1» CTaBUTCS, €CIIH:

e paboTa ToOKa3aja IMOJIHOE OTCYTCTBHE Y y4Yamlerocs o0s3aTeNbHBIX 3HAHWW WM YMEHHU 10
MPOBEPSIEMON TEME WIIM 3HAYUTENIbHAS YacTh pabOTHI BHITIOJTHEHA HE CAMOCTOSTEIIBHO.

IIpoMe:kyTOUHOE OLIEHMBAHHME TPOBOIUTCS C LEJIBIO HUCCICAOBAHHUS PE3YJIbTaTOB OCBOCHHS
MIPOrPaMMBI 10 HTOTaM 00pa30BaTEILHOM JIEATEITHPHOCTH B OCBOCHHH TEMBI, pa3jiena pabodeil mporpaMMBl 1Mo
MPEMETY U 110 UTOTaM roja.

@DopMBI €0 MPOBEACHUS: TECThI, KOHTPOJIbHBIE pa0OThI, reorpaguuecKie NUKTAHTHI, BUKTOPUHBI,
[PaKTHYECKHE PabOTHI, yUeOHBINH MPOCKT WM yueOHOE HCCiIe0BaHue (CM. IpuiIoKeHue 1).

IIpakTuyeckas pa6boTa MOXKET BBIOJHATHCS TAK)KE HA UTOTOBOM YPOKE TI0 TOW MU WHOU TeMe B
KaueCTBE KOHTPOJIBHOTO MEPOIIPUSITHSI.
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