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IHosicHuTeBbHAA 3aNIKCKA.
Pabouas nporpamma yueOHOTO Kypca 1o MaTeMaTHKe A 5-9 kinaccoB pazpaboTaHa B COOTBETCTBUH C.

- depepanbHBIM TOCYJApCTBEHHBIM 00pPa30BaTENbHBIM CTAaHIAPTOM OCHOBHOI'O OOINEro 0Opa3oBaHUsI Ha OCHOBE
aBTOpckoi nmporpammbl A.I'. Mepamnska, B.b. Ilononckoro, M.C. fxup, E. B. bynko «Martemaruka. 5-9 knacce». M.
:Benrana-I'pad
- ®enepanpaBIM 3aK0HOM «O0 00pazoBanmm B Poccuiickoit @eaepannm» oT 29.12.2012 Ne273-D3;
- IlpumepHoli OCHOBHOW 00pa3oBaTeNbHON MPOrPaMMOIl OCHOBHOTO o0mIero oOpa3oBaHus (0J00peHa pelIeHHueM
(henepanpHOTO y4eOHO-METOAMYECKOTO 00bequHEeHHS 10 o0memMy oOpa3oBanmio (mpotokon ot § ampens 2015 roma
Nel/15));
- Yuebnbim mranom MKOY YTruuéBckas ocHOBHas 001ieoOpa3oBaTeNbHast IKOIa;
- ®enepanbHBIM EpeUHEM yUEOHUKOB.
YueOHnKH, peaausyoiue NporpaMmmy:

1) AJT. Mepsmak, B.B. IToxouckwuii, M.C. SIxkup. MaTtemaruka . 5 kinacc.M. :Benrana-I'pad

2) A.T. Mepsnsk, B.b. Ionouckuit, M.C. SIkup. Matemaruka . 6 kiacc. M. :Benrtana-I'pad

3) A.T. Mep3nsk, B.b. [Tonounckuii, M.C. SIkup. Anreopa . 7 knacc. M. :Benrana-I"pad

4) A.T. Mepsnsk, B.B. ITonouckuii, M.C. Skup. Anreopa . 8 kinacc. M. :Benrana - I'pad

5) A.T. Mep3nsak, B.B. ITonouckuii, M.C. Skup. Anreopa . 9 kinacc. M. :Benrana - I'pad

6) A.I'. Mep3msik, B.B. [Tononckwuit, M.C. Skup. I'eometpus . 7 kinacc. M. :Benrana - I'pad

7) A.T'. Mepsusik, B.B. ITononckuit, M.C. Skup. I'eometpus . 8 kiacc. M. :Benrana - I'pad

8) A.I'. Mepsnsk, B.B. ITonouckuit, M.C. Sxup. I'eomerpust . 9 kimacc. M. :Benrana - I'pad

Hensamu 1 3a1a4aMu N3y4YeHU MATEMATHKH B OCHOBHOI IIKOJ1€ SIBJISIIOTCS:

* Da3BUTUE JIOTHUECKOTO M KPUTHUYECKOTO MBIIIJICHUS, KYJIbTYpbl pPe4d, CIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

* (opMuUpOBaHME Yy Yy4YAlIUXCS WHTEUICKTYaJIbHOW YECTHOCTH U OOBEKTHBHOCTH, CIOCOOHOCTH K
NPEOIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOLINX U3 OOBIIEHHOTO OIbITA;

* BOCIUTAHWE KAYeCTB JIMYHOCTH, 00ECIEUMBAIOIINX COLUAIBHYI0 MOOHMIBHOCTh, CIIOCOOHOCTH NMPHHUMATH
CaMOCTOSITEJIbHBIE PELIEHUS;

* ($opMHPOBaHHE KaueCTB MBIIUICHHUS, HEOOXOAUMBIX IJsl aJanTalddl B COBPEMEHHOM HH(OPMAalMOHHOM
00111eCTBE;

* pa3BUTHE MHTEPECA K MAaTEMAaTHIECKOMY TBOPUYECTBY M MAaTEMaTHYECKHUX CIIOCOOHOCTEN;

* (opMupoBaHue mpencTaBICHUH O MaTeMaTHKE KaK YacTH OOIIEYeTIOBEYECKOW KYJBTYPbI, O 3HAUUMOCTH
MaTeMaTHKH B Pa3BUTHH LUBUIM3ALNU U COBPEMEHHOI'O O0IIECTBa;

* pa3BUTHE NPEACTABICHUA O MaTeMaTUKe Kak (opMe ONHMCaHUsI WU METOJE MO3HAHUS JIeHCTBUTEIHLHOCTH,
CO3/1aHKE YCIOBUHU AJIs1 MPHOOPETeHNS IEPBOHAYAIBHOIO OIbITa MATEMATUYECKOT'O MOJIEITUPOBAHUS;

* (opMupoBaHne OOLIMX CIIOCOOOB HHTEIICKTYaJbHOH AESTEIBHOCTH, XapaKTEPHBIX ISl MAaTeMaTHKH U
SIBJISIFOIMXCSL OCHOBOM MO3HABATENLHOM KYJIBTYPbI, 3HAYMMOM JJIsl pa3IMYHBIX cep YellOBEeUECKOH e TeIbHOCTH;

* OBJIaJIcHHE MaTeMaTHYECKUMH 3HAHUSIMH M YMEHUSMH, HEOOXOAMMBIMHU ISl MPOJOJDKEHUS OOy4YEeHHUsS B
CTapllel IIKOJIe WIM MHBIX 0011e00pa30BaTeIbHBIX YUPEKACHUIX, U3YUCHUSI CMEKHBIX TUCIMIUINH, TPUMEHEHHS B
MTOBCETHEBHOM KHU3HUY;

* cosnmanue (QyHIaMeHTa Ui MaTeMaTHYECKOTO pa3BUTHS, (OPMHUPOBAHUS MEXAHH3MOB MBIIUICHHS,
XapaKTEepHBIX U1 MaTEMATUYECKON AEATEIbHOCTH.

MecTo y4eOHOro npeamMera B y4eOHOM IUIaHe
Ha u3yuenue maremaTiku B 5-9 Ki1accax OTBOJUTCS CIEIYOIIEe KOINYECTBO YACOB:

5 xiace - 5 gacoB B Hezenmto (5 gacoB X 34 memenu = 170 gacoB B T0Ox)

6 xitacc - 6 yacos B Henemto (5 yacoB X 34 Hemenu = 170 4acoB B Tox)

7 knacc: anre6pa- 3 daca B Henenro (3 gaca x 34 Henenu = 102 gaca B rox);
T'eomerpus — 2 yaca B Henenmo (2 yaca x 34 Henenu = 68 9acoB B TOJ)

8 kiacc: anrebpa - 3 gaca B Henenro (3 yaca x 34 megenu= 102 gaca B rox);
I'eomeTpus — 2 waca B Hegemo (2 yaca X 34 Henenu= 68 4acoB B TOX)

9 kiacc: anre6pa - 3 gaca B Henenmo (3 yaca X 33 Henenn= 99 yacos B rox);
I'eomeTpus — 2 waca B Hegemo (2 yaca X 33 Henenu= 66 4acoB B TOX)

Hmozo: 845 uacos.



I[nanupyemble pe3yJibTaThl H3yUeHHUs Y1eOHOTO MpeaMeTa.

Uzyuenne mareMaTWkd B OCHOBHOW IIKOJE JaeT BO3MOXKHOCTh OOydYalOmIMMCST AOCTHYb CIEAYIOLINX
pE3yIBTaTOB PA3BUTHA:

B JINYHOCTHOM HANPABJICHUH:

1) ymMeHHe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOW MBICIM B YCTHOW W NMHCBMEHHOH peyH, MOHMMATh CMBICI
MIOCTaBIICHHOM 3a/1a4M, BEICTPAaUBaTh apryMEHTALUIO, IPUBOIUTE IIPUMEPHI U KOHTPIIPHMEPHI;

2) KPUTHYHOCTh MBILIUICHHS, YMEHHE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHS, OTIMYAThH
TUNOTE3Y OT (paKkTa;

3) mpencraBieHHE O MaTEMAaTHYECKOI HayKe Kak cepe 4eI0BEUeCcKOn IesTeIbHOCTH, 00 dTanax ee pa3BUTHs,
0 €€ 3HaYMMOCTH JUI Pa3BUTHsI IUBUIN3ALINH;

4) KpeaTUBHOCTh MBIIIUICHUS, WHHUIMATHBA, HAaXOIYUBOCTb, AKTUBHOCTh MPH PEUICHMH MaTeMaTHYCCKUX
3a/1ay;

5) yMeHHE KOHTPOIMPOBATH IPOLIECC U PE3YIIbTAT yU4eOHONH MAaTeMaTHIECKO ACSTEIbHOCTH;

6) clocOOHOCTh K 3MOLIMOHAJIBHOMY BOCIPHUSTHIO MAaTeMAaTHYECKUX OOBEKTOB, 3aaad, pELICHHI,
paccyXIeHui;

7)BoCTIITaHHE POCCHICKON TPaKJAHCKOW WACHTHYHOCTH: MATPUOTH3MA, YBaKeHHS K OTeuecTBY, OCO3HAHUS
BKJIJ]a OTECUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

8)OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAaIOIIMXCS K CaMOPa3BHTHUIO H
€amM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHIO U TIO3HAHHUIO;

9)oco3HaHHBI BBIOOP W TIOCTPOSHHE JalbHEHIel WHAMBHIYyaIbHOW TpaeKTOpUU oOpa3zoBaHMs Ha Oasze
OpPUCHTUPOBKH B MHUpe npodeccHid  MpopecCHOHATBLHBIX MPEANOUTeHHH C YYETOM YCTOHYMBBIX IMMO3HABATEIHHBIX
MHTEPECOB, a TAaK)Ke Ha OCHOBE (POPMHPOBAHMS YBaXXHTEIBHOTO OTHOIICHUS K TPYyAYy, Pa3BUTHE OIbITA Y4acTHS B
COLIMAJIbHO 3HAYNMOM TPY/IE;

10)yMeHue KOHTPOIMPOBATh MIPOIECC U PE3YIITAT yUeOHO 1 MaTeMaTHIECKON AEATEIHHOCTH;

11)KpUTUYHOCTH MBIIIJICHUSI, UHUIIMATHBA, HAXOIYMBOCTh, aKTUBHOCTH NPH PEIIEHUN T€OMETPUUECKUX 3a/1a4;

B MeTalpeAMeTHOM HallpaABJICHUM:

1) nepBoHauaIbHBIC PEICTABICHHS 00 UASSIX M O METOJIaX MATEMAaTHKU KaKk 00 YHHBEPCAJIbHOM SI3bIKE HAYKU
Y TEXHUKH, O CPEACTBE MOJIEITMPOBAHUS SBJICHUNA U MPOIIECCOB;

2) yMEHHEe BHIETh MaTeMAaTHYECKYIO 3a/1a4yy B KOHTEKCTE MPOOJIEMHOW CHTYyallMd B IPYTHX TUCHHUIUIMHAX, B
OKPY>KAIOIEH KU3HU;

3) yMeHHe HaXOHUTh B Pa3IMYHBIX UCTOYHUKAX UH(OPMAIIHIO, HEOOXOIUMYIO [UIsl PEIICHHsT MAaTEMaTHYSCKUX
npoOJeM, ¥ MPECTaBIAThH €€ B TIOHATHOW (hopMe; MPUHUMATD PEHICHUE B YCIOBUSIX HETOIHOW M N30BITOYHOM, TOYHOM
Y BEpOATHOCTHOH HH(pOpMaLuH;

4) yMeHHE TIOHUMaTh M HCIIOIb30BaTh MAaTEMATHYECKHE CPEACTBA HArSIHOCTH (rpaduKH, IHarpamMmbl,
TaOJMIIBI, CXEMBI ¥ JIp.) JJIsl HIUTIOCTPAIMH, HHTEPIIPETAIi, apTyMEHTAaIUH;

5) yMeHHe BBIIBUraTh TMIIOTE3bI IPU PEIICHUH YIeOHBIX 3324 U MOHUMATh HEOOXOAUMOCTh UX MPOBEPKH;

6) yMeHHE IPUMEHSTh WHIYKTUBHBIC U JCIYKTUBHBIC CIIOCOOBI PACcCyXICHHI, BUICTh PA3JINYHbIC CTPATETHU
pelieHys 3aaay;

7) MOHUMaHKe CYNIHOCTH aJrOPUTMHYECKUX MPEANUCAHUA W yMEHHE JCHWCTBOBATH B COOTBETCTBHH C
MIPEI0KEHHBIM aJTOPUTMOM;

8) yMeHHe caMOCTOATENbHO CTAaBUTh LIENH, BBHIOMpATh M CO3JaBaTh AJITOPUTMBI JUIS PEIICHHS y4eOHBIX
MaTeMaTH4YeCKUX Mpobiem;

9) yMmMeHHMe TJIAaHMPOBaThb W OCYLIECTBIATH JESATEIBHOCTb, HANpPaBICHHYI0 Ha pelleHrne 3a1ad
HCCIIEIOBATENBCKOIO XapaKTepa;

10)yMeHne caMOCTOSITENBHO ONPEAETSTh LIENN CBOETO 00YUYCHHUsI, CTABUTh U OPMYITUPOBATH ISl ceOsT HOBBIE
3a1auu B yu€Oe, pa3BUBaTh MOTUBBI 1 MHTEPECHI CBOEH ITO3HABATEIBHOM JICATEILHOCTH;

11)ymMeHHne COOTHOCHUTH CBOM JEMCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIATH KOHTPOJb CBOEH
JIESTEIbHOCTH B TIpOIlecCce IOCTMXKEHHWS pe3yibTaTa, OMPENeNsiTh CIOCOObI ACWCTBUH B paMKax MpPEeJIOKEHHBIX
YCIIOBHI U TpeOOBaHU, KOPPEKTUPOBATh CBOM JICHCTBHSI B COOTBETCTBHH C U3MEHSIOIICICS CUTYalIeH;

12)ymeHue ompenensiTh MOHATHS, cO3daBaTh OOOOIIEHUS, YCTaHABIMBATh aHAJIOIMHU, KIaCCH(PHULIMPOBATS,
CaMOCTOSITETIbHO BEIONPATh OCHOBAHHS U KPUTEPUH AJIS KiIacCU(UKaIUHY;

13)ycranaBiuBaTh  NIPUYMHHO-CIEACTBEHHbIE  CBSI3M,  INPOBOIUTH  JIOKAa3aTEIbHOE  PacCyXXICHHUE,
yMO3aK/II0ueHe (MHAYKTUBHOE, JeTyKTUBHOE U [0 aHAJIOTHH) U AeTaTh BBIBOJIBL;

14)ymMeHne WTIOCTPUPOBATh U3YUEeHHBIE TIOHSTUS K CBOWCTBA (DUTYD, ONIPOBEPraTh HEBEPHBIC YTBEPKICHHS,

15)KOMITETEeHTHOCTH B 00IACTH MCIIOIb30BaHUS HHPOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHIA;

16)nepBoHavYaIbHBIE MPEACTABICHUS 00 HIEAX H O METOAAX TCOMETPUH KaK 00 YHHBEPCAIBHOM SI3BIKE HAYKH



U TEXHUKH, O CPEACTBE MOJICITMPOBAHUS SBJICHHUIA U TPOIIECCOB;

17)ymeHue BUIIETh TE€OMETPHUECKYIO 33/1a4y B KOHTEKCTE MPOOIIEMHOM CUTYaIlul B OPYTUX TUCIUILINHAX, B
OKPYKaIOIIEH JKU3HU;

18)yMeHue HaxoIUTh B pa3IMYHBIX UCTOYHUKAX HH(POPMAIIHIO, HEOOXOAUMYIO JIJIS PEIICHUS MAaTeMAaTUISCKIX
nmpoOiieM, W TPEACTAaBIATh €€ B MOHATHOW (hopMe, MPUHUMATh PEIICHHE B YCIOBHAX HETIOJHON WM W30BITOYHOM,
TOYHOU WJIM BEPOSTHOCTHON MH(POPMAIIHH;

19)yMeHue noHuMarTh U UCIOJIb30BaTh MATEMATHUECKUE CPEICTBA HATISTHOCTH (YEPTEXKH, TAOIUIIBI, CXEMBI U
IIp.) ISl WUUTFOCTPAITNH, HHTEPIIPETAINH, apTyMEHTAIHH;

20)yMeHne BBIABUTATH THIIOTE3HI IPY PEIICHUH 3a]]a91 ¥ IOHUMATh HEOOXOAMMOCTh HX MPOBEPKH.

B pesyabrare u3yuenusi yuedOHoro mpeamera « Maremaruka» y o0yuaomuxcs 0yayT copMupPOBaHbI

peryJsiTUBHbIe, I03HABATEIbHbIe, KOMMYHMKAaTHBHbIE, IMYHOCTHBIE Y'Y /L.

Perynarusnsie YV I

* CaMOCTOSITEIbHO OOHAPYKUBATh U (POPMYITHPOBATH YUEOHYIO MPOOIIEeMy, ONpeAetaTs ueib Y ;

* BBIJBUTaTh BEPCUU PELICHUS MPOOJIEMBbl, OCO3HABaTh (M MHTEPIPETHPOBATH B CIydae HEOOXOIUMOCTH) KOHEUHBIH
pe3ynbTaT, BEIOMPATh CPEACTBA HOCTHXKEHUS LIEIH U3 MIPEIIOKEHHBIX, a TAK)KE HCKATh HX CAMOCTOSATENBHO;

* COCTaBIIAATH (MHIUBHUIYaJbHO WIH B TPYIIIIE) IUIAH PEUICHUS MPOOJIEMBI (BBIIOTHEHHUS IPOCKTA);

® pa60Ta;1 110 IJIaHy, CBECPATH CBOH IleﬁCTBHSI C OCJIbIO U IIpHU HCO6XOI[I/IMOCTI/I HCIIPaBJIATH OLIMOKH CaMOCTOSITEIBLHO
(B TOM 4YHCIE ¥ KOPPEKTHUPOBATH ITIaH);

* B IMAJIOTE C yYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIFHO BHIOPAHHBIE KPUTEPUH OLICHKH.

.

Ilo3naBarensueie YV /I

* [IPOBOJUTH HAOMIOJCHNUE U IKCIIEPUMEHT 10l PyKOBOJICTBOM YUUTEIIS;

* OCYILECTBISITh PACIIMPEHHBIN MOMCK HH(POPMALIMH C HCIIOIB30BaHUEM pecypcoB OnbmnoTek u MHTepHera;

* OCYIIECTBIISATH BBIOOp HanOomee 3(h(heKTHBHBIX CIOCOOOB pEIIeHHS 3a/1a4 B 3aBHCUMOCTH OT KOHKPETHBIX YCIOBHH;

* aHaJIM3UPOBaTh, CPABHUBATH, KJIACCH(DUIIMPOBATH M 0000IATE (haKTHI U SBICHUS;

® JAaBaThb OMPECACIICHUA ITOHATUAM.

Kommynukarusable YV /I:

* CaMOCTOSITENBHO OPTaHU30BHIBATH YUeOHOE B3aMMOJICHCTBUE B TpyIe (ONpeAessiTh 00IIre Lel, JOroBapuBaThCs
JPYT C APYTOM U T. 11.);

* B IUCKYCCHH YMETh BBIIBUHYTh apPTyMEHTBI 1 KOHTPapr'yMEHTHI;

* YUYHUTBCSI KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM INPH3HABATh OMIMOOYHOCTH CBOErO MHEHHS U
KOPPEKTHUPOBATH €T0;

* TIOHMMasl MMO3ULHUIO JPYToro, pa3inyaTh B €r0 PEYH: MHEHHE (TOUKY 3pEHHMS), 10KA3aTeNbCTBO (ApryMEHTHI), haKThl
(TUIIOTE3BI, AKCHOMBI, TEOPHN).

B NIPEIMETHOM HANPABJICHUM:

® OCO3HAHME 3HAYEHMs MAaTEMATHUKH JUI TOBCETHEBHOM XKU3HH YEIIOBEKA;

® [IPEJCTABJICHUS O MAaTEMAaTHIECKON HayKe Kak chepe MaTeMaTHYECKOH esITeIbHOCTH, 00 3Tanax e€ pa3BUTHs,
0 €€ 3Ha4MMOCTH JJIS1 Pa3BUTHUS LIUBUIIN3ALINY;

e yMeHHUs paboTaTh C MATEMaTHYECKHUM TEKCTOM (CTPYKTYpHUPOBaHHUE, N3BJICUCHHE HEOOXOIUMOM
nH(pOpMAaIH ), TOYHO ¥ TPAMOTHO BBIPA)KAaTh CBOM MBICJIH B YCTHOM M MUCHbMEHHOM pedr, IPUMEHSSA
MaTEeMaTHYECKYI0 TEPMHUHOJIIOTHIO ¥ CUMBOJIMKY, CTIOJIB30BAaTh Pa3IMYHBIE S3bIKH MAaTEMATHKH (CIIOBECHBIH,
CHUMBOJINYECKUH, rpadMueCcKuii), pa3BUTHSI CIIOCOOHOCTH OOOCHOBBIBATh CY>KACHUS, TPOBOIAUTH
KJ1accu(pUKaLHIO;

e BiajeHus 0a30BbIM MOHATUHHBIM alllIapaToOM: UMETh MPEACTaBICHNE O YHCIE, TPOOH, IPOIEHTax, 00
OCHOBHBIX T€OMETPHUECKUX 00bEKTaxX (TOUKa, MpsIMasi, JIOMaHasl, yrojl, MHOTOYTOJIbHUK, MHOTOTPaHHHK,
KpYT, OKpY>KHOCTb, I1ap, cdepa u 1p.), popMUpoBaHUs NPEACTABICHUN O CTATUCTUIECKUX 3aKOHOMEPHOCTSIX
B PEabHOM MHUPE M PA3IUUHBIX CIIOCO0AX MX M3YUEHHUS;

® [IPAaKTUYECKH 3HAUYMMBIE MATEMATUUYECKUE YMEHUS U HABbIKU, UX IPUMEHEHHUE K PELICHUIO MATEMATHYECKHUX
1 HEMaTeMaTUYEeCKUX 3aa4, IPEAIIoIaArarue yMEHHS:

® BBIIOJHATh BBIYHUCIICHUS C HATYypaJbHBIMH YHCIaMU, OOBIKHOBEHHBIMU M €CSITUYHBIMU APOOSIMU
MIOJIO’KATENBHBIMY U OTPULATEIBHBIMHI YNCIIAMU;

e pemaTh TEKCTOBBIC 33/1a4H apU(PMETUIESCKUM CIIOCOOOM U ¢ IOMOLIBbIO YpPaBHEHHUH;

e m300paxxkaTh PUTYpPBI HA IIOCKOCTH;

® JCNOJb30BaTh FEOMETPUUYECKUH «I3BIK» AJI ONHMCAHUS MPEAMETOB OKPYIKAIOIIEro MUpa;



®  U3MEpSThH JUIMHBI OTPE3KOB, BEIIMYUHEI YTIIOB, BEIYHUCIIATH IUIOMIAIU U 00BEMBI (UTYD

® pacro3HaBaTh ¥ U300paKaTh PaBHBIC U CAMMETPUYHEIC (DUTYPHI;

® TPOBOJUTH HECIIOKHBIC MPAKTUYCCKUE BHIYMCIICHHS C TIPOIICHTAMU, HCIIOJIb30BaTh MPUKUIKY U OLICHKY;

® BHINOJHITH HEOOXOANUMBIC H3MEPCHHUS;

® UCIOJb30BaTh OYKBEHHYIO CUMBOJIUKY JUISI 3aIIMCU OOIIMX YTBEPKIACHHI, (POPMYJI, BRIPAKCHUH, YpaBHCHHUIA,

® CTPOUTHh Ha KOOPJAUHATHOM IIOCKOCTHU TOYKH I10 33/IaHHBIM KOOPAMHATAM, ONPEJICIIAThH KOOPIUHATHI TOUYCK;

® YNTaTh U KCIIOJIb30BaTh MH(POPMAIIHIO, IPEJCTABICHHYIO B BUIC TAOJIUIIbI, JUArPaMMBbI (CTOI0YATON Wi
KpYyTOBO#), B TpadyidecKoM BUJIE;

e pemiath NPOCTEUIINEe KOMOMHATOPHBIC 331a49K MepeOOpOM BO3MOXKHBIX BAPHAHTOB.

Beimycknnk Hayuutesi B 5-6 kiaaccax (IJisl MCIOJIB30BAHUSI B NOBCEJHEBHOM KM3HW W o0ecreveHUst
BO3MOKHOCTH YCIEIITHOT0 MPOAOJIZKeHHsI 00pa3oBaHusi HA 0a30BOM YPOBHe)
DJIeMEeHThbI TEOPMH MHOKEeCTB H MaTeMaTH4eCKOii JIOTHKH:

° Ol'[epI/IpOBaTb Ha 0a30BOM ypOBHel IOHATHAMU. MHOXCECTBO, 3JICMCHT MHOJXCCTBA,
IIOAMHOXKECTBO, IIPUHAIJICKHOCTD,

° 3aJaBaTb MHOXECTBA IMCPECUUCIICHUCM UX 3JICMCHTOB;

° HaXoOuTh MEPECCUCHUC, O6’[>CI[I/IHCHI/IC, IIOJMHOXXECTBO B HpOCTGfIIHHX CUTyalusiX.

B nosceonegnoii sicusnu u npu uzyuenuu Opy2ux npeomemog:
®  pacHO3HaBATh JIOTHYECKN HEKOPPEKTHBIE BHICKA3bIBaHUS
Yucna.
e OmnepupoBars Ha 0a30BOM YpOBHE MOHATHSMHU: HATYypalbHOE YHCJIO, LIE€J0€ YUCIIO, OOBIKHOBEHHAs
IpoOb, necsaTudHas IpoOb, CMEIIAHHOE YUCIIO, PALIHOHATIBHOE YHUCIIO;
®  JCIIOJIb30BATh CBOMCTBA YMCEJI U IIPABUIIA JEUCTBUI IIPY BBIITOJIHEHUH BBIYUCIICHU;
®  JCIOJB30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHIOJIHEHUH BBIYUCICHUM U PEIICHUH
HECJIOKHBIX 33J1a4;
e  BBINOJHATH OKPYIVIEHUE PAllMOHAIBHBIX YHCET B COOTBETCTBHH C IIPaBHIIaAMU;
® CpaBHUBATh pallIOHAIBHBIEC YHCIIA.
B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:
®  OIICHMBATbH PE3YJIbTATHI BBIYMCICHUN MTPHU PELIEHUH TPAKTHYECKUX 3a/1a4;
®  BBINOJHATH CPAaBHEHHE YKCEN B PEAIBHBIX CUTYALHAX;
®  COCTaBJISITh YMCIIOBBIC BBIPQKEHUSI NP PELICHUH NMPAKTHYECKHUX 3a/a4 W 3a/4ad U3 JPYTuX y4eOHBIX
MIPEIMETOB
YpaBHeHNs U HepaBeHCTBA.
e OnepupoBaTh Ha 0a30BOM YypOBHE TIOHSATHSAMH: pPaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE,
MIPOBEPSTH CIIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
CraTHCTHKA ¥ TeOPHUs BePOSITHOCTEIA.
e [IpeacraBnars NaHHBIC B BUIE TAOIUII, AHarpamMM, rpadruKoB;
®  YHUTaTh HHPOPMAIUIO, IPEACTABICHHYIO B BUJIE TAaOJIHIIBL, IUATPAMMBI, Tpaduka.
TekcToBbIC 321a4H.
e PemaTth HeClOXKHbBIE CIOKETHBIE 32/1a41 Pa3HBIX TUIIOB HA Bce aprudMeTHYeCKre JICHCTBHS;
® CTPOUTh CXEMATHYECKHH YepTEX WM JIPYTyI0 KpaTKylo 3amuch (Tabiuia, cxema, PHCYHOK) Kak
MOJIeJTh TEKCTa 33J]a4i, B KOTOPO JTaHBI 3HAYSHHS TPOWKH B3aMMOCBS3aHHBIX BEJIMYHH, C IIEIBI0 MTOUCKA PEIIEHUS
3a/1a4y;
®  OCYLIECTBIATH CIIOCOO MOMCKAa PELICHHUs 3a/1aud, B KOTOPOM PAacCYKIEHHE CTPOHUTCS OT YCJOBHUS K
TpeOOBaHUIO, IPU MOMCKE PELICHHUS 3a/1a4, MM OT TPeOOBaHUSA K YCIOBHIO;
®  COCTAaBIIATH IUIAH MPOIIECCa PEIICHNS 3aJa4H;
e  BBIACIATH 3TAIlBl PEIICHUS 33/1a4H;
® HHTEPIPETHPOBATH BBIUMCIUTENbHBIE Pe3ydbTaThl B 33/adye, HCCIEN0BATh IOJYYEHHOE peIIeHHE
3a/1a4w;
® 3HATH pas3lInuue CKOPOCTEH 0OBEKTa B CTOSUEH BOAE, IPOTUB TEUCHUS U 110 TEUCHHUIO PEKU;
e pemarth 33Ja4d Ha HaXO0XKJIEHUE YacTH YKCIIa ¥ YMCJIa 110 €r0 YacTH;
e pemaTh 33a4M Pa3HBIX TUIOB (Ha pabOTy, HA TOKYNKH, HAa ABWKCHHE), CBSI3bIBAIOIINX TPH BEJINYHHBI,
BBIIETIATH 9TH BEIMYMHBI U OTHOILIECHUS MEKIY HUMU;




® HaxOJUTh MPOLEHT OT YMCia, YUCIO MO MPOIEHTY OT HEro, HaXOJUTh MPOLEHTHOE CHUXEHHE WIN
MIPOLIECHTHOE MOBBIIEHUE BEMYNHBI;
® pemarh HeCIOXKHBIC JIOTHYECKHUE 33/1a9l METO/IOM PacCy K IeHHUH.
B noeceonesnoii scusnu u npu uzyuenuu Opyux npeomemos:

e BBIABUIaTh THIOTE3bl O BO3MOKHBIX NPEIENBHBIX 3HAYEHHAX YHMCIOBOIO OTBETA 3aJaud (IeNaTh
MIPUKHUJIKY)

I'eomerpuueckue ¢purypsi.

e OmepupoBarh Ha 6a30BOM YpOBHE MOHATHIMHE: (GUTYpa HA TUIOCKOCTH U TEJIO B MPOCTPAHCTBE, TOUKA,
OTpE30K, TpsiMasi, Jyd, JOMaHas, yrojl, MHOTOYTOJbHHUK, TPEYTOIbHUK W YETHIPEXYTONBHUK, MPSIMOYTOJIBHHUK H
KBaJIpaTt, OKPY>KHOCTh U KPYT, MPSIMOYTOIBHBIN MTapaJuIeienuIies], Kyo, map.

B noeceonegnoii scusnu u npu uzyueHuu Opy2ux npeomemos:
e pemaTth NPaKTUYECKHE 3a/1a4d C IPUMEHEHHEM MTPOCTEUIITNX CBOUCTB (QUTYD.
H3mepeHust 4 BbIYHCIEHHS.

® BHINIONHATH HM3MEPEHWE JIUH, PACCTOSHUMN, BEIWYHH VYTIJIOB, C IOMOIIBI0 HHCTPYMEHTOB IS
WU3MEPEHUI JUIMH U YTJIOB;

®  BBIYMCIATH IJIOL[AAN IPAMOYTOJIHHHUKOB.

B noeceonegnoi scusnu u npu uzyyeHuu Opy2ux npeomemos:
®  BBIYMCIIATH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYAIUSIX, ITOMAAN IPSIMOYTOJIEHUKOB

ITocTpoenus.
e 300paxare m3yyaemble IUIOCKHE (QUIYpbl U OOBEMHBIC TeNa OT PYKH M C IOMOIUBIO JUHEHKU U
LUPKYJIS.

B nosceonegnoii sicusnu u npu uzyuenuu Opy2ux npeomemog:
o BBIIIOJIHATH HpOCTCﬁIlIPIC IMOCTPOCHHA HAa MECTHOCTHU, HGOGXOIII/IMI)IC B pCaJ'IBHOﬁ KHU3HU
HcTopus maTeMaTHKH.
® ONHUCHIBATH OTIEJIFHBIC BBINAIOIIMECS PE3YJIbTaThl, [IOJYUYCHHBIC B XOJ€ PAa3BUTUSl MAaTEMAaTHKU Kak
HayKU;
® 3HATh NMPUMEPHl MATEMATUYECKUX OTKPBITHHA U UX aBTOPOB, B CBSI3M C OTEYECTBCHHOW M BCEMHPHOIL
UcTOpUe
BhINYyCKHUK NOJYYHT BO3MOKHOCTH HAYV4YUThCd B 5-6 Kkiaaccax (a1 oOecmedyeHMs BO3MOKHOCTH
YCIEeIIHOr0 NPOJ0JKeHUs1 00pa3oBaHusi HA 0230BOM M YIiIy0JIéHHOM YPOBHSIX)
Inemenmol meopunu MHOICECME U MAMEMAMUYECKOU 102UKU

. Onepupommb2 NOHAMUAMU. MHOIICECMBO, XAPAKMEPUCTNUKU MHONCECMEA, daeMeHM
MHOICECMBa, NYCMOoe, KOHEYHOEe U DECKOHEUHOe MHONCECMBO, NOOMHOICECMB0, NPUHAOLEHCHOCTD,

) onpedensimo — NPUHAONEHCHOCMb — JNeMEeHMA  MHONCECMBY,  00beOUHEeHUI U
nepeceyeHur0 MHOMICecma,

. 3a0a8amb MHONCECMBO C HOMOWbIO NEPEHUCTIEHUsL INEMEHMO8, CLOBECHO20 ONUCAHUSL.

B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:
. PACHO3HABAMb T02UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,
. CMPOUNsb YenouKU YMO3aKIIOUeHUll HA OCHOBe UCNONb308AHUsL NPABGUIL JIOSUKU,

Yucna.

o Onepupogamsv NOHAMUAMU. HAMYPAILHOE HUCIO, MHOMCECMBO HAMYPANbHBIX YUCEN, yenoe HUCo,
MHOICECMBO YeabIX Uucell, 0ObIKHOGEHHASI OPodb, decsmuutas 0pobb, CMEUAnHOe YUCTO, PAYUOHATbHOE YUCTO,
MHOCECMBO PAYUOHATBHBIX YUCET, 2EOMEMPULECKds. UHMEPNPEmayus HamypaibHblX, YeabliX, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICL NOZUYUOHHOU 3ANUCY HAMYPATLHO20 YUCTA,

®  GLINOJHAMb BLIYUCICHUS, 8 TOM YUCIe C UCHONb30BAHUEM NPUEMO8 DAYUOHATLHBIX BbIYUCICHUL,
000CHOBLIBAMb ANCOPUMMbL BLINOJHEHUSL OCUCMBULL,

® ucnonvszogamsv npusHaku deaumocmu wa 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npouszsedenus npu
BINOIHEHUU GbIYUCIEHUL U Peulenul 340ay, 060CHOBLIEAMb NPUSHAKU OeTUMOCIU,

®  GLINOJHAMb OKPY2IEHUE PAYUOHALLHBIX YUCET C 3A0AHHOU MOYHOCTbIO,

®  YNopA00uUBAMb YUCAA, 3ANUCAHHbIE 8 8UOE 0OBIKHOBEHHOU U 0eCAMUYHOU OpoouU;

e naxooums HO/[ u HOK u ucnonv3osams ux npu peuieHuu 3a0au.

®  onepuposamsv NOHAMUEM MOOYIb YUCTA, 2e0MEMPULECKas UHMePNpemayus MoOyis Yucia.

B noecednesnoii ycusnu u npu uzyueHuu Opy2ux npeomemos:




®  NPUMEHAMb NPABUNA NPUOTUINCEHHBIX GLIYUCIEHUL NPU peuleHuU NPAKmuyeckux 3a0ay u peuenuu
3a0ay Opyaux yueOHvlX npeomMemos,

®  GLINONIHAMb CPABHEHUE Pe3YIbMAMO8 GbIYUCIeHUL NPU peuleHuy NPaKmuyeckux 3a0ad, 8 mom yucie
NPUOTUIHCEHHBIX GbIUUCTICHULL,

® cocmasnsimy U OYEHUBAMb YUCIOBLIE BLIPANCEHUS. NPU PEUeHUU NPAKMUYeCKUx 3a0ai U 3a0ay u3
Opy2ux yueOHvIX NPeoMemos;

YpaBHeHNs U HEPAaBEHCTBA.

o Onepuposamv NOHAMUAMU. PABEHCMEBO, YUCIO080€ PABEHCMBO, VPABHEHUe, KOpeHb YPABHeHUS,

peulerue YpagHeHUs, YUCI080€ HEPABEHCIEO,
CTaTHCTHKA U TEOPHUS BEPOSITHOCTEIA.

o Onepupogamv NOHAMUAMU: CMOAOUAmMble U Kpy2osble Ouazpammvl, Mabauybl OAHHbIX, CcpedHee
apugmemuueckoe,

®  u3sIeKamv, UHGoOpMayUI, NPeOCmasieHHyio 8 madIuyax, Ha OUazpammax;

® cocmasnsams madbauYbl, CMpoOUmMb OUASPAMMbL HA OCHO8E OAHHbIX.

B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:

®  U3BIEKAMb, UHMEPNPEUPOBAMb U NPEoOPA308bI8AMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX U

Ha 0UAzpammax, ompaxcarouyro C8OUCMEa U XapaKxmepucmuKy peaibHblX npoyeccos U saeieHull
TekcrToBbIC 321a4H.

e Pewams npocmuie U CLOAHCHBIE 3A0AYU PASHBIX MUNOS, A MAKAHCe 3A0a4U NOSLIUEHHOU MPYOHOCTHIL

®  UCNOAL306AMb PA3HbIE KpAMKUe 3anUCU KAK MOOeny MEKCMO8 CIONCHBIX 3a0ay Ol NOCPOEHUs.
NOUCKOBOU CXeMbl U peuleHus 3a0a4;

®  3HAMb U NPUMEHAMb 00a CNOCODA NOUCKA peuleHus 3a0ay (0m mpebo8aHUs K YCI08UIO U OM YCI08US
K mpebosanuio);

®  MO0enUPOBAMDb PACCYICOCHUS NPU NOUCKE PeulenUs 3a0ad ¢ NOMOWbIO 2pag-cxemvl;

®  GbI0ENAMb IMANBL PEeUleHUs: 3a0aUU U COOepAHCcanUe Katco020 Imand,

®  UHMEPNPEeUPOBAMb BLIYUCTUMENbHBIE PEe3VIbmamyl @ 3a0aue, UCCIe008aMb NOJYYEHHOe peuieHue
3a0ayu;

®  QHATUZUPOBAMDb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHONOMNCEHUs. 08X 00BLEKMO8 U UMeHeHUe
UX XAPAKMEPUCIUK HPU COBMECIHOM OBUNCEHUU (CKOPOCb, 8pPeMsl, pACCMOsiHUe) NPpU peuleHuu 3a0ay Ha
ogudiceHue 08yx 00bEeKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONONO0NCHBIX HANPABIEHUSX,

®  uccnedo8ams 8Ce803MONCHbIE CUMYayUul NPU peueruy 3a0ay Ha 08UdCeHUe NO peKe, PACCMaAmpusams
PpasHble cucmembvl OMC4Eema;

®  peutams pazHooOpasHble 3a0aYU «HA Yacmuy,

® peuamv U 000CHOBLIGAMb CBOE peulenue 3a0ay (8bl0ENAMb MAMEMAMUYECKYI0 OCHO8Y) Ha
Haxooicoenue Yacmu Yucia U 4ucida no e20 Yacmu Ha 0CHO8e KOHKPEMHO20 CMbICAA Opodu;

®  0CO3HABAMb U OOBACHAMb UOEHMUYHOCIb 3A0aY PA3HbIX MUN0S, CEA3BIBAIOWUX MPU GeIUYUHb] (HA
pabomy, Ha NOKYNKU, HA OBUIICEHUE).8bIOCIAMb IMU GEIUUUHbL U OMHOULEHUS MENCOY HUMU, NPUMEHAMb UX NpU
peuteruu 3a0ay, KOHCMPYUPOBamsb coOOCMEEHHble 3a0a YKA3AHHBIX MUNOE.

B noeceoneenoii ycuznu u npu uzyuenuu opyzux npeomemos:

®  gblOeaAmb NPU PeleHUU 3a0ay XapaKkmepucmuKku paccmMampusaemoll 8 3a0ave cumyayuu, omiudHsle
Om peanvHbiX (me, Om KOMOPLIX aAOCMpAsUpoBAIUCh), KOHCIMPYUPOSAMb HOGble CUMYAyuu ¢ Y4Eémom Imux
Xapaxmepucmux, 8 YdCMHOCMU, NPU peueHul 3a0a4 Ha KOHYeHMpayuu, y4uumoleams niomHOCHb GeUecmed;

®  pewiamv U KOHCMPYUPOBAMb 3a0AUU HA OCHOBE PACCMOMPEHUs PealbHbIX CUMYayutll, 8 KOMOPbIX He
mpebyemcst MmoyHbILL BbIYUCTIUMETbHBLU Pe3YTbman,

®  pewiams 3a0ayu HA OBUMCEHUE NO peKe, PACCMAMPUBAs PA3HblE CUCHEMbI OMCYemad

I'eomeTpuyeckue Gurypsl.

o Onepuposamv NOHAMUAMU QuUeypa HA NIOCKOCMU U MeI0 8 NPOCMPAHCMEe, MOYKA, OMPE30K,
npaAMas, vy, JOMAHAs, V2Ol, MHO20V20AbHUK, MPEYeONbHUK U YemblPEXY20abHUK, NPAMOYZOIbHUK U Keaopam,
OKPYICHOCIDb U KPY2, NPAMOY20bHbILL napaiienenuned, Kyo, wap, nupamuod, YUIUHop, KOHyc;

®  U3GIeKAMb, UHMEPRPEMUPOsams U NPeodpPa30evleamb UHGOPMAYUIO O 2eOMEMPUYecKUx Queypax,
npeoCmasenHyI0 Ha Yepmedtcax.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemos:
®  peulamv npaKkmuyecKue 3a0ayu ¢ npuUMeHeHueM nPocmetuux ceolicms guzyp
H3mepeHusi 1 BHIYUCIEHHS.
. BbINONIHAMb UMePeHUe OJIUH, PACCMOSAHUL, 8EIUYUH Yel08, ¢ NOMOUbIO UHCIPYMEHMO8 OJis
UsMepeHull ONUH U yei08;



. BHINUCTIATNG  NAOWAOU — HPAMOY20JIbHUKOS,  K8AOpamos,  00béMbl  NPAMOY20]bHbIX
napanienenuneoos, Kyoos
B noeceonesnoii yscusnu u npu uzyueHuu opyzux npeomemos:

° BbIYUCTIAMb pACCMOAHUA HA MEeCnHoCcmu 6 cmaHdapmelx cumyayusx, nﬂomadu yuacmikoes
NPAMOY20TIbHOU POpMbL, 00BEMBL KOMHAM.
ITocTpoenus.

®  Uzo06pasicamv uzyuaemvie naockue Queypvl u 00bEMHblIE Mead Om PYKU U C NOMOWBIO JUHEUKU,
YUPKYJISL, KOMAbIOMEPHBIX UHCMPYMEHMO8.
B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:
®  GLINOAHAMb NPOCeEUe NOCMPOCHUs HA MECIHHOCTU, HEODX0OUMbLE 8 PEANbHOU HCUSHU,
®  OYeHUBAMb PAIMEPDI PEAbHBIX 00BEKMO8 OKPYICAIOWE20 MUpa
Hcropusa maTremMaTHKH.
®  Xapaxmepuzosamov 6K1A0 8blOAIOWUXCA MAMEMAMUKOS 8 pA38umue MamemMamuky U UHbIX HAYYHbIX
obaacmeii

BbinycKHUK _HayuuTcs B 7-9 kjaaccax (Uil MCHOJB30BAHHUSI B MOBCEIHEBHON JKU3HM M o0ecriedeHus:
BO3MOKHOCTH YCIIEIIHOTO MPOA0/LKeHUs1 00pa3oBaHusi HA 0230BOM YpOBHe).
JJ1eMeHTbI TEOPHU MHOKECTB U MATEMATHYECKOM JIOTUKH:
U OnepupoBath Ha 0a30BOM ypOBHe3 IOHATUAMHU: MHOXECTBO, JJIEMEHT MHOXKECTBA,
IIOAMHOKECTBO, HpI/IHaI[J]C)KHOCTb;

. 3a/1aBaTh MHOXKECTBA MIEPEUUCICHUEM HX JJIEMEHTOB;
. HaXOJWTh MepeceYCHre, 00bESIMHECHUE, IIOAMHOKECTBO B POCTEHIIINX CUTYAIIUAX.
B noeceonegnoi scusnu u npu uzyuyeHuu Opy2ux npeomemos:
® HCIONB30BaTh rpaduyeckoe TPEACTaBICHHE MHOXECTB IS OMUCAHHUA pPEaJbHBIX MPOIECCOB U
SIBIICHUH, TIPH PEIICHUH 32124 JPYTUX YICOHBIX PEAMETOB
Yucaa.
e OrmepupoBarh Ha 0a30BOM YpPOBHE MOHATHSAMH: HATYPaJbHOE YHMCIIO, LEIOC YHUCIO0, OOBIKHOBCHHAS
JIpo0b, AecsTUYHAs 1PO0b, CMEIIAHHOE YHCIIO0, PAIIMOHATIBHOE YHCII0, apU(PMETHUSCKUIN KBAJAPATHBINH KOPEHb;
®  HCIIOJIb30BaTh CBOMCTBA YMCEI U MPaBUIIA JEHCTBUN TPU BHITOJTHEHUHN BHIYHCIICHHIA;
® JCIOJIb30BaTh MPU3HAKU AENUMOCTH Ha 2, 5, 3, 9, 10 npu BHINONHEHUH BBIYUCICHHA U PELICHUH
HECJIOKHBIX 33]1a4;
®  BBITIONHATH OKPYTJIEHUE PAI[MOHAIBHBIX YHCETI B COOTBETCTBUH C IIPABHIIAMU;
®  OICHHWBATH 3HAYCHHE KBAJIPATHOTO KOPHS M3 MOJIOKHUTEIBHOTO TIEJIOTO YHCIIa;
® pacro3HaBaTh PallMOHATBHBIE ¥ HPPAIIMOHAIBHBIE YUCIIA;
® CpaBHHBAThH YHCIA.
B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:
®  OIICHMBATH PE3YJIbTAThl BEIYMCICHUN IIPH PEIICHUH MPAKTUUECKUX 337129,
®  BBITIOJHATH CPABHEHUE YHCET B PEATTbHBIX CUTYAIIHIX;
®  COCTaBJIATh YHMCJIOBBIC BBIPAKEHUS NMPU PEIICHUM MPAKTUUESCKHUX 3a7ad U 3a7ad U3 JAPYruxX y4eOHBIX
MPEIMETOB
ToxnecTBeHHbIE MPeo0pPa3oBaHUsl.
e BHINONHATE HECIOXHBIE TPeoOpa3oBaHMs JJs BBIUMCICHUS 3HAYEHUH YHCIOBBIX BBIPAKEHUM,
CoJIepKalllUX CTENEHHU C HATypaJbHBIM MOKAa3aTEeIeM, CTEIIEHH C IIeJIbIM OTPULATENIbHBIM IIOKa3aTeseM;
e BEHINIOJHATH HECJIOXKHBIC MPeoOpa3oBaHUs IEIBIX BBIPAXKEHUIN: pPAaCKPBIBaTh CKOOKH, MPHUBOIUTH
MOJIOOHBIE clIaraeMebIe;
® JCIOJIB30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaapaT CyMMbI, KBaJpaT Pa3HOCTH, PAa3HOCTh
KBaPATOB) JJIsl YIIPOIICHUS BEIYUCICHUHA 3HAYCHUN BBIPAKEHU;
®  BBINIOJIHATH HECIIOKHBIC TPeoOpa3oBaHus JPOOHO-TUHEHHBIX BBIPAKCHH.
B noeceonesnoii ycusnu u npu uzyuenuu Opy2ux npeomemos:
® TIOHMMATh CMBIC] YHCJIA, 3aFCAHHOTO B CTAHIAPTHOM BHUJIE;
e OmepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTAHIAPTHAS 3aIACh YUCITA
YpaBHeHHs U HEPAaBEHCTBA
e OrmepupoBarh Ha 0a30BOM YpPOBHE TOHATHSIMH: PaBEHCTBO, YUCIOBOE PABEHCTBO, ypaBHEHHE, KOPEHb
ypaBHEHUS, pellIeHre YpaBHEHHS, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA,




MPOBEPSATH CIIPABEAIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbIe HepaBEHCTBA M HECIIOKHBIE HEPAaBEHCTBA, CBOJISIINECS K JIMHEHHBIM;
pelaTh CUCTEMBbI HECIOKHBIX JIMHEHHBIX YPaBHEHUH, HEPaBCHCTB;
MIPOBEPSITD, SBIACTCS JIM JAHHOE YHCIIO PEILICHUEM YpaBHEHHUs (HEPaBEHCTBA);
pelath KBaJpaTHbIC ypaBHEHUs OHUM U3 CIIOCOOOB;
e y300paxkaTh pelICHUs] HEPABESHCTB M X CUCTEM Ha YHCIIOBOH MPSIMOM.
B nosceonegnoii scusnu u npu uzyuenuu opy2ux npeomemog:
® COCTaBJIAITH U pellaTh JUHEHHbIC YPAaBHEHUS NIPH PELICHUH 3a7ad, BO3HUKAIOUINX B APYIUX y4eOHBIX
npeaMerax
DyHKIHH.
® HaXOJUThH 3HAUYeHHUE (QYHKLMH 110 3aJJaHHOMY 3HaYCHHUIO apI'yMEHTa;
® HaXOJUTh 3HAUYCHHUE apryMEHTa 110 3aJaHHOMY 3HaYeHUIO ()YHKLIUH B HECIIOKHBIX CUTYaIHIX;
® OMNpEeNeNsATh TOJIOKEHHE TOYKH MO e KOOpAMHATaM, KOOPAMHATHI TOYKH MO €€ IMOJIOXKECHUIO Ha
TUIOCKOCTH;
e 10 rpaduKy HaxXOOUThb 00JACTh ONpPENENICHHs], MHOKECTBO 3HAUYEHHUH, HyIU (YHKLUH, IPOMEXKYTKH
3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3pAcTaHUs U yObIBaHMs, HANOOJIbIIIEE M HAaNMEHbILIee 3HaUeHNEe (PyHKIHH;
® CTpouTh rpauK JIMHEHHON PYHKIUH;
® TIPOBEPSTH, SABISETCS JIH AaHHBIN rpaduk rpadukoM 3agaHHONW GYHKUUN (JIMHEWHOW, KBaJIpaTUIHOM,
00paTHOH MPOMOPINOHATILHOCTH);
® [PUMEPHO OIPEeIsATh KOOPANHATHI TOUKH MepeceueHus TpagKoB GyHKIIHII;
e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMH: TOCIEAOBATEILHOCTD, apudMeTHIecKas Mporpeccus,
reoMeTpuyecKasl POTPECcCHs;
e pemark 3agaydl Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITH IOJIyYeH HENOCPEICTBEHHBIM
nmocYEToM 0e3 MpuMeHEeHUs POPMYII.
B noeceonesnoii yscusnu u npu uzyuenuu Opy2ux npeomemos:
® UCMOJIb30BaTh TrpadMKd PEaNbHBIX TPOLECCOB W 3aBUCHUMOCTEH Ui OMpeleNieHHs WX CBOWCTB
(HauOonpIIve ¥ HaUMCEHBIINE 3HAYCHHS, MPOMEKYTKH BO3pPACTaHMs U YOBIBaHHUS, 00JACTH TOJNOKUTEIbHBIX H
OTpHLIATENbHBIX 3HAYEHUH H T.11.);
®  HCIIOJIB30BAaTh CBOWMCTBA JIMHEHHON (QYHKIMM U ee rpadyK NpH PelICHUU 3aAad U3 JPYTruX y4eOHBIX
peaMETOB
CTaTHCTHKA ¥ TeOpHUsI BEPOATHOCTEIA.
e lMmerh mpejcTaBIEHUE O CTATHCTHYECKUX XapaKTEPHUCTHKAaX, BEPOSTHOCTH CIy4aHOTO COOBITHS,
KOMOWHATOPHBIX 33aja4yax;
e pewaTh NpocTeire KOMOMHATOPHBIE 3aa4l METOAOM IIPSIMOTO U OPraHU30BaHHOTO Mepedopa;
NPEACTABIIATh JaHHbIE B BU/E TaOJINL, JUarpamMmm, rpadukos;
YUTaTh HH(POPMALINIO, TPEACTABICHHYIO B BHJIE TaOIUIIbI, JUAarpaMMBbl, rpaduka;
OTIpEeIeNIATE OCHOBHBIE CTATUCTHYECKHE XaPAKTEPUCTHKH YHCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSITHOCTH COOBITHS B MIPOCTEHIINX CITydasix;
® UMETh NPEACTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCEIT B MACCOBBIX SIBJICHUSX.
B noeceonesnoii ycusnu u npu uzyuenuu Opy2ux npeomemos:
®  OIICHMBATH KOJUYECTBO BOZMOXKHBIX BAPUAHTOB METOJIOM Iepebopa;
® UMETh NPEJICTABICHUE O POJIU MPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHH;
® CpaBHUBATh OCHOBHBIC CTATHCTHYECKHE XapaKTEPHUCTUKH, IONYYCHHBIE B TMPOIECcCE peIICHUs
NIPUKJIATHON 321241, H3Y4YEHHsI PEaIbHOTO SIBJICHUS;
®  OIICHUBAThH BEPOSITHOCThH PEATIbHBIX COOBITHH H SIBIICHUI B HECIIOKHBIX CHTYaIUSIX
TekcToBbIC 321a4H.
e PemaTh HeCNOXKHbBIE CIOKETHBIE 33/1a41 PAa3HBIX TUIIOB Ha BCe apr(pMeTHUECKIe AeHCTBUS;
® CTPOWUTH CXEMAaTHUECKHH 4epTEX WM IPYTryl KpaTKylo 3amuch (Talimma, cxema, PHCYHOK) Kak
MOJIeJIb TEKCTA 3a/1a41, B KOTOPOH JaHbl 3HAYEHUSI TPOUKH B3aUMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO MIOMCKA PELICHUS
3a1a4u;
®  OCYIIECTBIATH CIIOCOO MOWCKA PEIICHUs 3a/1a4d, B KOTOPOM PACCYXICHHE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO, IPU MOUCKE PELICHNUS 3a/1a4, WU OT TPeOOBaHUA K YCIOBUIO;
®  COCTaBIIATH IIJIaH MPOLIECCA PELICHUS 3aa4u;
®  BBIJCIIATH OTAlbl PELICHNUS 3a/1a4H;
®  UHTEPNPETUPOBATH BBIYUCIHUTEIBHBIE PE3yJbTaThl B 3aJade, HCCIEAOBATb IOIyYEHHOE pPELICHHE
3a1a4u;



® 3HATH pa3lInure CKOPOCTeH 0OBEKTa B CTOSUEH BOAE, IPOTUB TEUCHUS U TI0 TEUYCHUIO PEKU;

e pemaTth 33Ja4d Ha HaXO0XKJIEHUE YacTH YKCIa ¥ YMCIIa 110 €r0 YacTH;

e  pemlaTh 331a4M Pa3HBIX TUIIOB (Ha paboTY, HA MOKYIIKY, HA IBHKCHHUE), CBS3BIBAIOIINX TPH BEIIMUHHBI,
BBIJICJISATH 3TH BEJIMYMHBI U OTHOLICHUS MEXy HUMHU;

® HAaXOIUTh IPOLEHT OT YHUCJA, YHUCJIO IO HPOLEHTY OT HEero, HaXOAWUThH IPOLEHTHOE CHIDKEHHE HIIN
IPOLIEHTHOE MOBBIIIEHUE BEJINIHNHBL;

®  pemIaTh HECIOKHBIE JTIOTMYECKUE 3a/1a4ll METOJIOM pacCyKJICHUI.

B nosceonegnoii scusnu u npu uzyuenuu Opy2ux npeomemog:
e BBABUIaTh THIOTE3bl O BO3MOKHBIX NPEIENBHBIX 3HAYEHHAX YHMCIOBOIO OTBETA 3aJauM (IeNaTh
MIPUKHUJIKY)
I'eomerpnueckue purypsbi.
e OmepupoBaTh Ha 6a30BOM YPOBHE TIOHATHUSIMHU T€OMETPUIECKHUX PUTYP;
e U3BICKaTh MH(OpMAIMIO O TeOMETPHUYECKHX (UIypax, NPEICTABICHHYIO Ha 4YepTekKax B
SIBHOM BUJIE;
® TMPHUMEHATH JIsl pEelIeHHs 3aJad TeoMeTpudeckue (PakThl, €cy YCIOBUS MX NPUMEHEHHS
3aJlaHbl B SIBHOU (opme;
e pemaTh 337aYd HA HAXOXKJICHUE T€OMETPUUECKUX BEJIMUMH 110 00pa3iaM HiId alrOpuTMaM.
B noeceonesnoii yscusnu u npu uzyuenuu Opy2ux npeomemos:

®  HCIIOJIB30BAaTh CBOMCTBA I€OMETPUYECKUX (GUryp Ul pELICHHs THIOBBIX 3a7ad, BOSHUKAIOLUIUX B

CUTyalusX MOBCEAHEBHON JKNU3HU, 3a7]a4 PAKTHYECKOT0 CONEPKAHUS
OTHomeHM.

e OnepupoBarts Ha 0a30BOM YpOBHE MOHSTHUSIMH: PaBEHCTBO (HTYp, paBHBIE (QHUTYPHI, PaBEHCTBO
TPEYTOJbHUKOB, MapajUIeIbHOCTh TPSMBIX, TEPHEHIUKYISIPHOCTh MpPSAMBIX, YIJBl MEXIY MPsSMBIMH,
NEePIECHIUKYJIISIP, HAKJIOHHAS, TPOSKLNS.

B nosceonegnoii sicusnu u npu uzyuenuu Opy2ux npeomemog:
®  ICIIOJIb30BaTh OTHOLICHMS JUIA PELeHHs MPOCTEHINX 3a/1a4, BOSHUKAIONIUX B PeaIbHON KU3HU
H3mepeHnust U BbIYHCICHUSA.

e BpMonHATh W3MEpEHHE MJIMH, PACCTOSIHUM, BEIWYMH YIJIOB, C IOMOILIBI0 HHCTPYMEHTOB JUIS
M3MEPEHHUH AJIUH U YIJIOB;

e [puMEHATH (GOPMYNBl MEpUMETpa, IUIOMAAM W 00bEMa, IJIOMIAAM IIOBEPXHOCTH OTAENBHBIX
MHOTOI'PaHHUKOB TP BBIYUCIICHUSX, KOT/1a BCE JaHHBIE UIMEIOTCS B YCIIOBUH;

e npuMeHATh Teopemy [ludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOIICHHS JJIsSi BBIYHACICHUS
JUIMH, PACCTOSIHUM, IJIOIMAAEH B IPOCTEMIINX CIIyqasiX.

B noeceonesnoii ycusnu u npu uzyuenuu Opy2ux npeomemos:

®  BBIYHMCISTH PACCTOSIHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYalUsX, IUIOIAAN B MIPOCTEHIINX CITydasX,

NPUMEHSTH (POPMYJIBI B IPOCTEHIINX CUTYALUSIX B IOBCEJHEBHOM KU3HU
IocTpoenus.
e 300paxarh THMOBBIE TUIOCKHE GUTYPHI U 00BEMHBIE TEJIa OT PYKH U C TIOMOIIBIO MPOCTEHIINX CHSATH
WHCTPYMEHTOB.
B noeceonesnoii ycusnu u npu uzyuenuu Opy2ux npeomemos:
e  BBITIONHATH MPOCTEHINNE TOCTPOSHHS HA MECTHOCTH, HEOOXOANMBIE B PEATbHOM KU3HU
IIpeoOpa3oBanus.
e  Crpouth GUrypy, CAMMETPHYHYIO JJaHHON (UTYpe OTHOCHTEIBHO OCH.
B noeceonesnoil scuznu u npu uzyueHuu Opyzux npeomemos:
®  Pacno3HaBaTh JABIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
®  DPacmo3HaBaThb CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOLEM MHUPE
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.

e OmepupoBarh Ha 0a30BOM YpOBHE MOHATHSMH BEKTOP, CyMMa BEKTOpPOB, NIPOM3BEACHUE BEKTOpa Ha
YHUCII0, KOOPAMHATHI Ha TIOCKOCTH;

®  OmpenenaTh NpUOIMKEHHO KOOPINHATHI TOUYKH 10 €€ N300pakeHHIO0 Ha KOOPINHATHOM MIIOCKOCTH.

B moBcenHEBHOI KM3HU U TIPH U3YYEHUHN APYTUX MPETIMETOB:

®  HCIIOJIB30BaTh BEKTOPHI JUIs PEIICHUS MPOCTENIINX 3a/1a4 Ha ONpEAEIEHHE CKOPOCTH OTHOCHTENBHOTO

JBIDKCHUS
Hcropus maTeMaTHKH.

e OmnuceiBaTh OTIENIbHBIE BBIIAIOIIUECS PE3YJIbTAaThl, IIOJYYEHHBIE B XOA€ Pa3BUTHA MATEMAaTUKU Kak

HayKU;



e 3HATh NMPUMEPHl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3M C OTCUECTBEHHOW M BCEMHUPHOU
UCTOpHEH;
® TIOHMMAThH POJIb MATEMATHKH B pa3BUTHH Poccrun
MeToabl MaTeMaTHKH.
e [IpuMeHSTH U3BECTHBIE METOIBI IPU PEUICHUU CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4;
e 3aMeyaTh U XapaKTepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B OKPY KAIOIEH TeMCTBUTEILHOCTH;
® [PUBOJUTH MPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpOAEC, B TOM  YHCIE
XapaKTEePU3YIOMINX ACTETUKY OKPY>KAIOIIET0 MUPa U MIPOU3BEACHUN UCKYCCTBA
BbINyCKHHK NOJYYHT BO3MOKHOCTh HAVYHThC B 7-9 Kiaccax il oOecledyeHHS BO3MOKHOCTH
YCHELIHOro MPoJoJKeH!s 00pa3oBaHus Ha 6a30BOM U YIJ1y0JEHHOM YPOBHAX
Jj1eMeHTBI TEOPHH MHOKECTB M MATEMATHYECKOM JIOTHKH.
. Onepupoeamb4 NOHAMUAMU. MHOIICECMB0, XAPAKMEPUCTNUKU MHONCECEd, INeMeHm
MHOJICECMBa, NYyCmoe, KOHEUHOe U DECKOHeUHOe MHOMCeCmB0, NOOMHONCECMEO, NPUHAOTEHCHOCHb,
BKIIOYEHUE, PABEHCINBO MHONCECTNE,;

° U300OPANCAMb MHOJICECMBA U OMHOUIEHUE MHOJICECTNE C NOMOWbIO KpYy2os Diliepa;

. Onpeoelsimb — NPUHAONEIHCHOCMb — DJIeMEeHmAa  MHOMCecmsy,  00beOUHeHuo U
nepeceveHur0 MHOJNCECNS,

° 3a0a6aMmb MHONCECMEO C NOMOWBIO NEPEHUCTIEHUSL INEMEHMNO8, CLOBECHO20 ONUCAHUS,

° ONnepuposamv  NOHAMUAMU.  6bICKA3bIGAHUE,  UCMUHHOCMb U JIOJICHOCMb

BbICKA3BIBAHUSA, OMPUYAHUE 8bICKA3LIBAHUL, ONepayuy HAO GbICKA3BIGAHUAMU. U, UIU, He, YCI0BHbIe
BbICKA3bIGAHUSL (UMNIUKAYUU);
. CMpPOUmMb 8blCKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHU.
B noeceonesnoii yscusnu u npu uzyuenuu Opy2ux npeomemos:

®  Ccmpoums YenouKu YMO3AKMOYEeHUl HA OCHOBE UCNOIb30BANUS NPABUIL I02UKU

®  UCNOTL306AMb MHONCECNEA, ONepayuu ¢ MHONCeCMEAMYU, UX 2cpaguueckoe npedcmasienue Ol
ONUCAHUS PealbHbIX NPOYECCO8 U AGIeHUL

Yucaa.

o Onepuposamv NOHAMUAMU. HAMYPAIbHOE YUCIO, MHOMCECMBO HAMYPATbHBIX YUCEN, Yeroe HUCO,
MHOXCECMBO YebIX Yucel, 00bIKHOBEHHAL Opobb, decAmuyHas Opobb, CMEUARHOE YUCTO, PAYUOHATbHOE YUCTO,
MHOXCECMBO DAYUOHATBHBIX YUCET, UPPAYUOHATIbHOE YUCIO, KBAOPAMHbBIL KOPEHb, OelCMeUmenbHoe YUCo,
2eoMempuiecKas UHMepnpemayusi HAMmypaibHslX, YeavlX, pAyuOHAIbHbIX, OeUCMEUMETbHBIX YUCe,

®  NOHUMAMb U OOBACHAMb CMBICT NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

®  BLINONHAMDb GLIYUCIEHUS, 8 MOM YUCTE C UCNONIb30BAHUEM NPUEMOB PAYUOHATbHBIX BbIYUCTICHULL

® ucnonvszoeams npusHaku Oeamumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussedenus npu
BbINOIHEHUU BLIYUCTICHUL U PeULeHUU 3a0aY,

®  BLINOJIHAMb OKPY2leHUe PAYUOHALLHBIX YUCET C 3A0AHHOLU MOYHOCTbIO,

®  CpPAsHUBAMb PAYUOHATbHBIE U UPPAYUOHATIbHBIE YUCA,

®  YNopA0OUUBAMb YUCIA, 3ANUCAHHBIE 8 8UOe 0ObIKHOBEHHOU U 0eCAMUYHOU OpoouU,;

e naxooums HO/[ u HOK u ucnonv3osams ux npu peuieHuu 3a0au.

B noeceonesnoii ycusnu u npu uzyuenuu Opy2ux npeomemos:

®  npuMeHAmMb NPAsUNd NPUOTUNCEHHBIX BbIYUCIEHUL NPU pelleHUU NPAKMUYecKux 3a0ad u peuleHuu
3a0a4 Opyeux y4eonvix npeomemos,

®  GLINOJHAMb CPAGHEHUE Pe3YTbMAMO8 GbIYUCICHUL NPU PeuleHUl NPaKmuyecKux 3a0ad, 8 mom yucie
NPUOTUICEHHBIX GLIUUCTICHULL,

®  cocmasisaimb U OYEHUBAMb HUCLO8ble BbIPANCEHUS NPU PeUeHUU NPAKMU4eckux 3a0ay u 3a0a4 u3
Opy2ux Y4eOHbIX NPEeOMEmOog,

®  3anucelgams U OKPY2lAMb YUCLOBble OAHHbIE PEANbHbIX BEUYUH C UCNONIb308AHUEM DAZHBIX CUCEM
usmeperus

ToxaecTBeHHBbIE MPEOOpPa3OBAHUS.

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3ameneMm, CMeneHu ¢ Yeabim
ompuyamenbHbIM HOKA3amenem,

®  BLINONIHAMb NPE0OPA308AHUA YETIbIX BbIPANCEHUN: OelCMBUsL ¢ OOHOYLEHAMU (CTIOJCeHUe, 8blUUmAaHnue,
VMHOJICEHUE), OeUCMBUs C MHO2OYLEHAMU (CTOJICEeHUe, BbIYUMAHUE, YMHONCEHUE),




®  GULINONHAMb PA3NONCEHUE MHOLOYUICHO8 HA MHONMCUMENU OOHUM U3 CHOCODO08: 8biHeceHue 3d CKOOKY,
2PYRNUPOBKA, UCTIONB308AHUE POPMYTL COKPAUJEHHO20 YMHONCEHUSL,
®  guidensamb Keaopam CymMmbl U pa3HOCMU 0OHOYIEHO8,
®  PACKIAOBIEAMb HA MHONCUMENU KGAOPAMHbIIL  MPEXUTLEH,
®  GLINONHAMb NPeO0OPA30BAHUST BBIPAINCEHUL, COOEPICAWUX CMENeHU C YeablMU OMpPUyameiIbHblMu
nOKa3amensamu, nepexooums Om 3anuci 8 GUoe CMEeNneHu ¢ YeabiM OMpPUYaAmenbHbiM NOKA3amenem K 3anucu 8
sude opoou;
®  GLINONHAMb NPeoOPA308aHUS OPOOHO-PAYUOHATBHLIX GbIPANCEHUL: COKpawjeHue opobetl, npusederue
aneebpauueckux Opodeli Kk obujemy 3HAMEHAMENI, CLONCEeHUe, YMHOJNCeHUe, OelleHue aleedpaudeckux opobetl,
6036e0eHue ancebpauteckoli 0podlU 8 HAMYPATLHYIO U YELVI0 OMPUYATNETbHYIO CHEeNeHb,
®  GLINONHAMb NPE0OPAZOBAHUS GbIPANICEHULL, COOEPIICAUUX K8BAOPAMHbLE KOPHU,
®  guldensmb Keaopam CyMMbl UIU PAZHOCU OBYYIEHA 6 BbIPAJICEHUSX, COOEPICAUUX K8AOPAMHbIE
KOPHU,
®  GLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.
B nosceonesnoit ycusnu u npu uzyueHuu opy2ux npeomemos:

®  GHLINONHAMb NPEe0OPAZOBAHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8 CHIAHOAPIMHOM 8UOe,

®  GLINONHAMb NPE0OPAZOBAHUS YETbIX BLIPANCEHUL NPU PEUEHUU 3a0aY OPY2UX Y4eOHbIX NPeoMenos
YpaBHeHMsl 1 HEPaBEeHCTBA.

o Onepupogamv NOHAMUSMU: YPABHEHUE, HEPABEHCHIBO, PEUleHUe YPAGHEHUS, PelleHIe HepageHCcmada,
PasHoCUubHble YPABHEHUsl, 00IAcCmb OnpedesieHusi yYpagHeHus (HepaseHcmed, CUCmeMbl YPAGHEeHull uiu
HEPABEHCMS);

®  peutamv JUHelHble YPAGHEHUs U YPAGHEHUs,, C800UMbIE K JUHEUHbIM C NOMOWDBIO MONCOECTNEEHHBIX
npeobpazosaHuii;

® peuwamv KEAOPAMHbIE YPAGHEHUS U YPAGHEHUS, CEOOUMblE K KGAOPAMHLIM C  HOMOWDbIO
MOAHCOECMBEHHBIX NPE0OPA308aAH UL

®  peuiamv OpOOHO-TUHElIHbIE YPAGHEHUS,

®  pewams npocmetiuiue UpPAYUOHAIbHbLE YPAGHEHUsL: Y f (X) N a, v f (X) —v9 (X) ;

peutams ypasHeHusl 8U0d X"=a ;
peuams ypasHeHus CnocoOOM PA3LONCEHUSL HA MHOICUMENU U 3AMeHbl NEPEMEHHOU,
UCTIOTB306ANb MEMOO UHMEPBATIO8 018 peuleHUs Yeabix i OpOOHO-PAYUOHATLHBIX HEPAGEHCE,
peuiams NuHeliHble YPAGHEeHUs U HePABeHCMEa C NApaMempamu;
peuiams HeCoNCHble K8AOPAMHble YPABHEHUs C NapaAMempom;
Ppeuams HeCLoONCHbIe CUCMEMbl TUHEUHbIX YDAGHEHUU C NAPAMEmpPaMU;
®  peuiamv HeCN0NHCHbIE YPABHEHUS 8 YebIX YUCLAX.

B noeceoneenoii ycuznu u npu uzyuenuu Opyzux npeomemos:

® cocmasnsamv U pewams TUHElHble U K8aopamuvie YPAGHEeHUs U YPAGHEeHUs, K HUM C8005auuecs,
cucmemvl TUHEUHbIX YPABHEHUI U HEPABEHCME NPU Peulenul 3a0ay Opyeux y4eOHbIX npeomMemos;

®  GLINOJHAMbL OYEHK)Y Npasoonododus pe3yrbmamos, HOIYYAeMbIX HpU pPeuleHUul JUHEUHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCHEM JUHEUHbIX YPABHEHUL U HePABEHCME NPU peuleHuu 3a0ay Opyaux y4eOHbIX
npeomemos;,

®  gblOUpaAMb YPABHEHUs, HEPABEHCIBA UNU UX CUCMEMbL, OJisl COCMABLEHUsL MAMeMamuyeckol Mmooenu
3A0AHHOU PeaIbHOU CUMYayUU WU NPUKIAOHOU 3a0a4u;

®  yMemb UHMEPNPEemuposams HOLYYEHHbIN NPU DPEUeHUU YPAGHEHUS, HEPABEHCMEd WIU CUCHeMbl
pe3yabmam 8 KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Uil NPUKIAOHOU 3a0ayu

OyHKIHH.

o Onepupogamv NOHAMUAMU. QYHKYUOHATbHASL 3A6UCUMOCHb, (DYHKYUS, SpaAur QYHKyuU, cnocoodwl
3a0anusi hyHKYUU, apeymenm u 3HaveHue GYHKyuu, o61acmv onpeoeieHus U MHOICeCME0 3HAYeHUll QyHKyuu,
HYIU PYHKYUL, RPOMEICYMKU 3HAKONOCMOSHCEA, MOHOMOHHOCb (DYHKYUU, YEMHOCTb/HEUEMHOCMb QYHKYUU,

® cmpoums 2paghuru IUHEUHOU, K8aOpamuiHou QyHKyull, 00pamuol NPONnoOPYUOHATLHOCMU, (DYHKYUU

k
—a+—
aoas | xab y=vx y=3x y=[.
®  Ha npumepe KeaOpamuyHoOU QYHKYUU, UCNOIb3068amb npeodpazosanus pagura gynuxyuu Y=F(X) orsn
y=af (kx+b)+c.

nocmpoeHus 2paguxos QyHKyuil



®  CcoCmasnsimy YpagHenus NPAMOU No 3a0aHHbIM YCA08UAM: NPOX0oaujeli uepe3 08e mouku ¢ 3a0aHHbIMU
KOOpOUHAmamu, npoxoosiyeli yepes OAHHyI0 MOUKy U NapaiieabHol OaHHOU NPAMOU,

® uccredogamsv PyHKYUIO NO €€ epaguxy;

®  HAXOOUMb MHOJICECTNBO 3HAYEHUN, HYIU, NPOMEICYMKU 3HAKONOCHOSHCMEA, MOHOMOHHOCHIU
K8AOPaAMuyHoOU QhyHKyuu,

®  onepuposamsv NOHAMUAMU: NOCAEO08AMENbHOCTY, APUPMEMUUECKAs NPOSPECCUsl, 2e0MeMPUYecKas
npoepeccusi;

®  peulamv 3a0ayU HA APUPMEMULECKYTO U 2e0MEeMPUYECKYIO NPOSPECCUIO.

B nosceonesnoii scusnu u npu uzyuenuu Opy2ux npeomMemos:

® ocyuecmenams 6blO0p Spaghura peanbHoll 3a8UCUMOCHIU UIU NPOYECCA NO €20 XaAPAKMEPUCHUKAM,

®  UCNONBL306aMb CEOUCMEA U 2pAPUK KEAOPAMUUHOU (YHKYUU NPU PeUleHUU 3a0ay U3 Opyeux y4yeOHsix
npeomemos

CTaTuCTHKA ¥ TeopHUsl BEPOATHOCTEIA.

o Onepupogamv NOHAMUAMU: CMOAOUAmMble U Kpy2osble Ouazpammvl, Mabauybl OAHHbIX, CcpedHee
apugpmemuueckoe, mMeOuaHa, HauboIbUlee U HAUMEHbUIeEe 3HAYEHUs 8bIOOPKU, PAZMAX 6blOOPKU, OUCnepcusi u
cmandapmuoe OMKIOHeHue, CLyHauHas U3MeHUUGOCHb,

®  u3BIEKaAMb, UHPOPpMAYLUIO, NPEOCMABLEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, epapuKrax;

® cocmasnsims Mmabauybl, CMPOUNMb OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHbIX;

®  ONEepuUpPOBaAMb NOHAMUAMU: PAKMOPUAT YUCA, NEPECMAHOBKY U COYemanusl, mpeyeoavrux Ilackans;

®  Onepuposamv NOHAMUAMU: CIAYYAUHBIL ONbIM, CAVYAUHLIL GbIOOP, UCHBIMAHUE, INEMEHMAPHOE
CyyaliHoe cobvimue (Ucx00), Klaccuiweckoe onpeodeneHue 8eposSmHOCIU CAYHALHO20 COObImuUs, onepayuu Hao
CAYYAUHBIMU COOLIMUAMU, OCHOBHBIE KOMOUHAMOPHYBLE (hOPMY b,

®  npedcmasnsimy UHGOPMAYUIO ¢ ROMOWBIO Kpy2os Jiliepa;

®  peuiamsv 3a0ayu HA BLIYUCTIEHUE BEPOSMHOCIU C NOOCYEMOM KOIUYECMEd 8APUAHMOE NO GopMyIam
KOMOUHAMOPUKU.

B noeceonesnoii yscusnu u npu uzyuenuu Opy2ux npeomemos:

®  U3GIEKAMb, UHMEPNPEeMUPO8Ams U npPeodpa306bléamsd UHMOOPMAYUIo, NPeOCMABIEHHYI0 8 MAdIUYax,
Ha ouazpammax, epagurax, Ompadicarwyio CGOUCMEa U XapaKxmepucmuKy peaibHblX NPOYeccos U S61eHull;

® onpedensmb CMAMUCMUYECKUE XAPAKMEPUCMUKY 8bIO0OPOK NO MAOIUYAM, OUASPAMMAM, epaduram,
BbINONHAMb CPABHEHUE 8 3ABUCUMOCTY O YeaU PeuleHUs 3a0adu;

®  OYEHUBAMb BEPOSIMHOCIb PEAbHbIX COOLIMULL U SIGTEHUIL.

TekcroBble 3aga4u.

o Pewams npocmoie i CLOAHCHBIE 3A0AYU PASHBIX MUNOB, A MAKHCe 3A0a4U NOSLIUEHHOU MPYOHOCTHIL

®  UCNOAL306AMb PA3HbIEe KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CIONCHBIX 3a0ay O1si NOCHMPOeHUs.
HOUCKOBOU CXeMbl U peuleHus 3a0a4;

®  paziuuamb MoOelb MeKCma U MOOeTb peuleHuss 3a0adu, KOHCMPYupogams K 0OHOU MOOeIu peuleHusl
HeCNOHCHOU 3a0ayu pasHbvle MOOenU MmeKcma 3a0adu;

®  3HamMb U NPUMEHIMb 00a CHOCODA NOUCKA pelterUs 3a0ay (0m mpebosanus K YCIO8UIO U OM YCIOGUS
K mpebo8anuio);

®  MOOETUPOBAMb PACCYHCOCHUS. NPU NOUCKE PEULeHUsl 3a0at ¢ NOMOWBIO 2PAp-cXembl;

®  gblOenAMb IMANBL PeUleHUss 3a0a4U U COOEPHCAHUE KANCO020 Fmand;

®  yuMemb 6bI0UpAMb ONMUMANBHBIL MEmOoO peuwlenus 3a0ayu U O0CO3HABAMb 6bl00p Memood,
paccmampusams paziuihvlie Memoobl, HAX0OUMs pPasHble PeuleHust 3a0a4ul, eCid 603MONCHO,

®  QHATUZUPOBAMb 3aMPYOHEHUs. NPU PelieHUU 3a0aY;

®  GLINONHAMb PA3TUYHbIE NPEOOPA308AHUsL NPEOTONCEHHOU 3a0aul, KOHCIMPYUPOBAMb HOGble 3a0aUl U3
OaHHOU, 8 MOM Ylucie oopamuble;

®  UHMEPNPEMUPOBAMb BLIYUCIUMENbHbIE Pe3VAbmampl 8 3a0daue, UCCIe008amb NOIYYEHHOe peuleHue
3a0ayu;

®  QHATUZUPOBAMb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHONIONCEHUsL 08YX 00bEKMOo8 U uU3MeHeHUue
UX XAPAKMePUCmuK HPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUe) HPU peuleHuu 3a0ay Ha
ogudicenue 08YxX 00bEKMOo8 KAk 8 00HOM, MAK U 6 NPOMUBONOLONCHBIX HANPABTIEHUSX,

®  UCCNed06aMb BCEB03MOIICHIE CUMYAYUY NPU PEUUEHUN 3a0ad HA OBUdICEHUE NO PeKe, PACCMAMPUBAMb
PpasHvie cucmembl OMc4Ueéma;

®  peuams pasHooOpasHble 3a0aUU «HA YaAcmuy,

® peuwamvb U 000CHOBLIGAMb CBOE peulenue 3a0ay (8b10€AMb MAMEMAMUYECKYI0 OCHO8Y) HaA
HAXooicoenue Yacmu Yucia u 4ucid no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICaa Opodu,



®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCIb 3404 PA3HBIX MUN0G, CEA3bI8AIOWUX MPU GeTUUUNHb] (HA
pabomy, Ha NOKYNKU, HA OBUIICEHUE).8bI0EAMb MU BEIUYUHBL U OMHOUEHUS MENCOY HUMU, NPUMEHAMDb UX NpU
peuteruuy 3a0ay, KOHCMPYUpO8amsb coOCMEeHHble 3a0aU YKAZAHHBIX MUNOE;

®  gnademsb OCHOBHLIMU MEMOOAMU peuenUs 3a0ad Ha CMeCU, CNIAGbL, KOHYEHMPAayuu,

® peutamv 3a0auu HA NPOYEHMbI, 8 MOM YUCAe, CIONHCHbIe NPOYEHMbl C 0OOCHOBAHUEM, UCTIONb3YSL
pasuvie cnocoobl;

®  peulamv nocuuecKue 3a0auil pa3HLIMU CHOCOOAMU, 8 MOM 4ucie, ¢ 08yMs OIOKaMu U ¢ mpems.
OIOKaMU OAHHBIX C NOMOWbIO MAOIUY;

®  pewiams 3a0a4u N0 KOMOUHAMOPUKe U MeopUul 8epOSIMHOCHEN HA OCHO8E UCNOTIb308AHUS U3YUEHHBIX
Memo0os u 000CHOBbIBAMb pelleHUe;

®  peuiams HeCl0NHCHbIE 3A0ayU O MAMeMaAmuieckou Cmamucmuxe;

®  081ademb OCHOBHHIMU MEMOOAMYU PEUleHUsl CIOJHCEMHBIX 3a0ay. apupmemuyecKkutl, aieedpauieckui,
nepeboOp 8apuaHmos, 2eomMempuyeckut, spaguueckutl, NPUMeHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU
CUMYayuUsx.

B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:

®  gblOenAmb NPU peleHUU 3a0ay XapaKkmepucmuKky paccmMampusaemoll 8 3adave cumyayu, OmiudHsle
Om peanvHbiX (me, OmM KOMOPbIX aAOCMPAUpOBAIUCh), KOHCMPYUPOBAMb HOBble CUMYAUUU C YUEMOM IMUx
Xapaxmepucmux, 8 YaCTMHOCIU, NPU peuerul 3a0ay Ha KOHYSHMpPAyuy, y4umuleams IOMHOCHb 6eecmad;

®  pewiamv U KOHCMPYUPOBAMb 3a0AYU HA OCHOBE PACCMOMPEHUs PEalbHbIX CUMYayull, 8 KOMOPbIX He
mpedyemcsi MOYHbII GbIYUCTIUMETbHDLIL Pe3YTbmam,

®  pewiamsb 3a0auu Ha 0BUMCEHUE NO PeKe, PACCMAMPUBA PA3HbIE CUCHEMbl OMCHemd

I'eomerpnueckue purypsbi.

o Onepupogamv HOHAMUAMU 2OMEMPULECKUX Pueyp,

®  U3G1eKAMb, UHMEPHPEMUPOSAmsb U HPeodpaz0evleams UHGOPMAYUIO 0 2eoMempuieckux Gueypax,
NPeOCmMAasLenHyl0 Ha YePmenHcax,

®  npUMEHAMb 2eoMempuyecKie (hakmovl OJi peulenus 3a0ay, 8 mom yucie, NPeonoaacaouux HeCKOIbKO
wazo8 peweHus;

*  hopmyruposeams 6 RPOCMENUUX CLYUAAX CEOUCMEA U NPUSHAKU ueyp;

®  JoKa3bIBAMb 2e0MemPUYECKUEe YMBEPHCOCHUSL

®  grla0emb CMaHOAPMHOU Kiaccu@urayuel niocKux gueyp (mpeyeoibHUK08 U YemvlpEXy2oibHUKOS).

B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:

®  UCNOAL306AMb CEOUCMBA 2eOMEMPULECKUX ueyp 0N peulenus 3a0ay NPaKmu4ecKo20 xapakmepa u

3a0ay U3 CMENHCHBIX OUCYUNTIUH
OTHoueHus.

o Onepuposamv NOHAMUAMU: DPABEHCMEO ueyp, pasHvle ¢hueypvl, PABEHCMBO MPEY2ONIbHUKOS,
RApaiielbHOCMb NPAMBIX, NePNEHOUKVIAPHOCHb NPAMBIX, Yeibl MeXHCOY NPAMbIMU, NEePNEeHOUKVAAD, HAKIOHHAS,
npoexyus, nodoobue gueyp, no0ooHsle Pueypsl, NOOOOHbIE MPEY2OTbHUKU,

® npumenamv meopemy @aneca u meopemy 0 npONOPYUOHATLHBIX OMPE3KAX NPU PeUleHUU 3a0al;

®  Xapakmepu3o8ams G3aUMHOE PACHONIOJCEHUE NPIMOU U OKPYIHCHOCTIU, O8YX OKPYICHOCTHELL.

B noeceonesnoil scuznu u npu uzyieHuu Opyzux npeomemos:
®  UCNONBL306AMb OMHOWEHUS 01 PeuleHUss 3a0at, B03HUKAIOWUX 8 PeAIbHOU JHCUSHU
H3mepenust U BbIYHCIEHMS.

o Onepuposamv npedcmagieHusmu o OIuHe, nowaou, 0ovéme kaxk seruuunamu. Ilpumenamo hopmynvt
naowaou, 00vémMa Npu peueHuu MHO20WA208bIX 300aY, 68 KOMOPbLIX He 6Ce OaHHble NpedCmAasieHbl S6HO, d
mpebyom eblMUCICHU, O0nepuposamv 0oaee WUPOKUM KOIUHeCMEOM (OpMYNL ONUHbL, HAOWAOU, 00vbéMa,
BLIYUCTIAMb XAPAKMEPUCIUKY KOMOUHAYUL ueyp (OKpyscHOCTEN U MHO20Y20IbHUKOB) bIYUCTSAMb PACCHOAHUSL
Medcoy pucypamu, npuMeHsms mpucoHomempuieckue Qopmyasl ONisl 8bIYUCICHUU 6 O0jlee CLONCHBIX CYYasX,
nPOBOOUMb BbIUUCTIEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABNIEHHOCU,

®  11POBOOUMb NPOCMbLE BbIYUCTEHUSA HA 0OBEMHBIX Meax,

o dopmyruposams npocmetiuiue 3a0a4u Ha 8bIYUCTEHUe OUH, NI0WAdell U 00bEMO8 U Peuams Ux.

B noeceonesnoil scuznu u npu uzyieHuu Opyzux npeomemos:

®  1POBOOUMDb GLIYUCLEHUS HA MECMHOCU,

®  npuUMeHAmMb DOPMYAbI NPU BLIYUCTICHUSAX 6 CMEJICHbIX YueOHblX HpeoMemax, 6 OKpyxcaroujeli
oelicmeumenbHoCmu

IocTpoenns.
o I306pasicams ceomempuueckue Quzypbl H0 MeKCMOBOMY U CUMBOILHOMY ONUCAHUIO,



®  CB0D0OHO ONEpuPO8aAMd YePMENCHLIMU UHCIPYMEHMAMU 8 HECTIONHCHBIX CTIVUASIX,
®  GLINONHAMb NOCMPOEHUSL MPEY20TbHUKOS, NPUMEHAMb OMOEIbHbIE MEMOObl NOCMPOEHUL YUPKYIeM U
JIUHEUKOU U NPOBOOUMb NPOCMelue UCCIe)08AHUSL YUCTA PeULeHUT,
®  u300paxcamv Munosvle NIOCKUe Queypbl U 0OvbeMHble Mmend ¢ HOMOWbIO  NPOCTeUuUx
KOMNbIOMEPHBIX UHCIMPYMEHMOS.
B nosceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:
®  GLINOAHAMb NPOCEUUe NOCMPOEHUs. HA MECIHOCTU, HEODX0OUMbLE 8 PEANbHOU HCUSHU,
®  OYeHUBAMb PAIMEPDI PEAbHBIX 00BEKMO8 OKPYIICAIOWE20 MUpa
IIpeoOpa3oBanus.
o Onepuposams nousmuem O08UIICEHU U NPeodPA308aHUsL NOO0OUS, 81A0emb NPUEMAMU NOCMPOeHUs
Queyp ¢ ucnorvzoganuem O0BUNCEHUNl U NPeodPA306aHULl NOO0OUs, NPUMEHIMb NOJYUEeHHble 3HAHUS U ONbIM
ROCMPOEHUL 8 CMEJICHBIX NPEOMEMAX U 8 PeAbHbIX CUMYAYUSIX OKPYICAIOUe20 MUPA,
o cmpoums ¢pueypy, NOO0OHYIO OAHHOU, NOIBL30BAMBCA CEOUCMEAMU NO00OUs 01 0OOCHOBAHUS
ceoticms ueyp;
®  NPUMEHAMb CEOUCMBA 08UICEHULL 0I5l NPOBEOeHUsI NPOCMenuux 060CHO8AKULL CBOUCME Pueyp.
B noeceonesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:
®  NPUMEHAMb CEOUCMEA OBUIICEHUL U NPUMEHIMb NOO0OUe OJI NOCMPOEHULL U GbIYUCTEHUL
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.
o Onepupogamv NOHAMUAMU BEKMOP, CYMMA, PAZHOCHb GeKMOPOS, NPOU3BeOeHUe eKMopa Ha 4ucio,
VeOon MedxcOoy BeKmopamu, CKAIApHOe Hpou3gedenue GeKmopos, KOOPOUHAMbL HA WIOCKOCMU, KOOPOUHAMbL
sexmopa,
®  GLINONHAMb 0CUCMEUs HAO BEKMOPAMU (CLOJNCEHUE, BbIYUMAHUE, YMHONICEHUE HA YUCILO), 8bIYUCTMb
CKAnApHOe NpoussedeHue, Oonpedelsimb 6 NPOCMEUUUX CAYYAsX V2ol Medlc0y GeKMOpamu, 6blROIHAMb
Ppaznooicenue 8eKmMopa Ha COCMAGIAWUe, NPUMEHSIMb NOTYYEHHble 3HAHUS 8 uU3UKe, NOIb308AMbC HOPMYION
BLIYUCTICHUS] PACCMOSTHUSL MeNCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUS Queyp 015
peuterus 3a0ay;
®  NPUMEHAMb GeKMOPbL U KOOPOUHAMbL OISl PEUEHUsT 2eOMEMPULECKUX 3a0ay Ha 8blYUCTeHUe OJIUH,
Venos.
B noeceoneenoii srcusnu u npu uzyuenuu Opyzux npeomMemos:
®  UCNONBL3068aAMb NOHAMUSL BEKMOPO8 U KOOPOUHAM O] peuleHus 3a0ay no Qusuke, eeoepapuu u opyeum
VueOHbIM npeoMemam
HcTopust MaTeMaTHKH.
®  Xapaxmepuzogams GKIA0 8bIOAIOWUXCS MAMEMAMUKOS 6 PA3GUMUE MAMEMATUKU U UHBIX HAYYHBIX
obnacmeil,
®  NOHUMAmMb POIb MameMamuxu @ pazeumuu Poccuu
MeTtoabl MaTeMaTHKH.
o Jicnonv3oeamv OCHOBHbIE MemoObl O0KA3AMENIbCMEd, NPOSOOUmMb OOKA3AMENbCMEO U 6bINOIHAMb
onpogepoicenue;
®  NPUMEHANb OCHOBHBIE MEMOObl PeUleHUss MAMEeMATNUYECKUX 3a0ay;
® Ha OCHOBe MAMEeMAMUYECKUX 3aKOHOMEPHOCHmEU 6 Hpupooe, XapaKxmepuzoeamv ICHEmuKy
OKPYIICAIoOwe20 Mupa u npou38e0enull UCKyccmed,
®  npUMEeHAMb HPOCmenile NPOSPAMMHbBIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCHEMbL NPU
PpeueHuy MamemMamu4ecKux 3a0ay

Conep:kaHue Kypca MaTeMaTHKH 5-9 KJIacCoOB.
Apugpmemuxa

HartypanbHble unciaa

Psn HatypaneHbIX yncen. JlecsTUUHAs 3alUCh HATYpaJIbHBIX yncen. OKpyriieHue HaTypadbHbIX YHCEIL.

KoopauHatHeIi 1y4.

CpaBHeHI/Ie HaTypaJbHbIX YUCCII. CroxeHne U BLIYUTaHNE HaTypaJbHbIX YUCCII. CBoiicTBa CIOXKEHUS.

YMHOXEHHUE U [eTICHUE HaTypalbHbIX uncen. CBoiicTBa ymMmHOKeHuUd. Jlenenue ¢ ocratkoM. CTeneHp yucia ¢
HATypaJbHBIM IMOKA3aTEIEM.

Jlenutenu U KpaTHbIE HATypajibHOro uncia. Hanbospimuii oOmmit nenurens. HanMensblee obliee KpaTHOE.
IIpusnaku nenuMocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.



ITpocThie U cocTaBHBIC UnCa. Pa3aoeHne YHCeN Ha MPOCThIC MHOXKHTEIH.
Perienre TeKCTOBBIX 33/a4 apu(METHICCKHUMH CIIOCO0aMHU.

Apoou
OO6BIKHOBEHHBIE MpoOu. OCHOBHOE CBOMCTBO npobu. Haxoskmenwme mpoOu or umcia. HaxoxaeHue ducia 1mo

3HaYCHHIO ero Apodu. [IpaBuibpHBIC W HENMPABMWIbHBIE ApoOr. CMENIaHHbIC YHCIa.

CpaBHeHHE OOBIKHOBEHHBIX JIPOOCH W CMEIIAHHBIX Yucell. ApupMeTHUeCKUue NEHCTBUS ¢ OOBIKHOBEHHBIMU
JIPOOSIMH U CMETIaHHBIMU YHCIIAMHL.

Hecsatnunsie apodu. CpaBHEHWE W OKpYTJIEHHWE IECATUYHBIX nApoOeil. ApudmeTnueckne AEWCTBHA C
JECATUYHBIMUA JpoOsiMu. [Ipukunku pe3ynbTaToB BBIYMCICHMI. [IpeicraBicHHe MECATUYHON JpoOu B BHIC
OOBIKHOBEHHOU JpoOM M OOBIKHOBCHHOH B BHJIE JCCSITHUYHOW. BeCKOHEUHBIC MEPUONUYECKUE NCCATUYHBIC JPOOH.
Jecsatrnaroe MpuoOImKeHNne OOBIKHOBEHHOW IPOOH.

Otnowenne. [IponeHTHOE OTHOWIEHHE ABYX umncen. [leneHne yncia B JaHHOM OTHOLIeHWH. Macmrab.

[Iponopuusi. OcHoBHOE cBOICTBO nponopuuu. [IpsMas u o6paTHas MPONOPLUUOHATBHBIC 3aBUCUMOCTH.

IIponientsl. HaxoxxieHue npoieHToB oT uncia. HaxoxieHue yuciia 1o ero npoleHTam.

Pemenwne TekcTOBBIX 33129 apu(PMETHIECKIMH CIIOCOOaMHU.

PauuoHnajibHbIC YHCIa

[TonoxxurenbHbIE, OTPULIATENBHBIE YNCHIA U Yucio 0.

[IporuBononoxueie yucia. Moaynp gucia.

Henbie uucna. PamumonansHble uncna. CpaBHEHHE pallMOHATBHBIX 4YHCEN. ApupMeTHYecKHe ICHCTBUS C
panoHaIBHEIMY YKciIaMu. CBONCTBA CIIOKEHUS U YMHOXKECHHS PAIIHOHAIIBHBIX YUCEIL.

Koopnunatnas npsimas. KoopaunaTHast 10CKOCTb.

Beauvunbl. 3aBUCMMOCTH MeK1Y BeJTUYUHAMHU

Enuunne! qnuesl, niomanay, o0bemMa, Macchbl, BpeMEHH, CKOPOCTH.

[Tpumepsr 3aBucUMOCTel Mexay BenuunHaMmu. [IpencraBieHne 3aBUCUMOCTel B Buie Gpopmyil. Berancienus
o opmyiam.

YucnoBble M OyKBeHHbIE BbIPpaKeHUs. Y PaBHeHUS

UucnoBble BBIPAKEHUS. 3HAYEHUE YHUCIOBOIO BbIpakeHMs. 1lopsaok NEHCTBUN B YMCIOBBIX BBIPAXKEHUSIX.
byksennsie BeipaxkeHus. Packpritue cko0ok. [logoOHbIE craraemble, MpUBEACHNE TIOJJOOHBIX claraeMbix. GopMyIbL.

VYpaBuenus. Kopens ypaBHenus. OCHOBHBIC CBOMCTBa ypaBHEHH. PelieHue TEKCTOBBIX 3a/1ad ¢ TTOMOIIBIO
YpaBHEHUI.

JJIeMeHTBI CTATUCTUKHU, BEPOSATHOCTH. KOMGI/IHaTOpHLIe 3agavan

[IpencraBienue qaHHBIX B BUAE TaOJIMIL, KPYTOBBIX M CTOIOYATHIX JUarpamMmm, Tpadukos.

Cpennee apupmerndeckoe. CpeiHee 3HAUCHNUE BEITMYUHBI.

Cay4aiiHoe coObiTHe. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH cityyaifHOTro coObITHs. Perienue
KOMOMHATOPHBIX 3a7ad.

FeOMeTpnqecmle (]mrypbl. I/I3MepeHl/lfl reOMETpU4Y€CKUX BCJININH

Ortpe3sok. [locTpoenne otpeska. [nuHa oTpeska, ToMaHoil. M3MepeHne JUIMHBI OTpe3Ka, MOCTPOEHUE OTpeE3Ka
3a1aHHOM JuinHbL. [lepuMerp MHOroyroaeHuka. [Inockocts. [Ipsamas. JIyy.

VYron. Buasr yrnos. I'panycHasg mepa yrina. Mi3MepeHne 1 NoCTpOeHHE YIJIOB C TOMOLIbIO TPAHCIIOPTHPA.

[Ipsamoyroneuuk. Kagpar. Tpeyronsauk. Bunel TpeyronsHukoB. OKpyKHOCTh M KpyT. /[nMHa OKpy>KHOCTH.
Yuco m.

PaBenctBo duryp. [lonarue u coticTBa 1wromaan. Ihromane mpsaMoyroidsHUKa U KBagpara. Iliomans kpyra.
Ocb cummeTpuu GUrypsl.

Harnsimaple mpencTaBleHdss O TPOCTPAHCTBEHHBIX (UTypax: NPsSMOYTONBHBIN MapaieNenumen, Kyo,
nupamujia, LWIMHIP, KOHyC, map, cdepa. [IpuMepsl pasBepTOK MHOIOIPaHHUKOB, LIWIMHIpPA, KOoHyca. [loHarue u
cBoiicTBa 00bemMa. O0bEeM NPSMOYTOJIBHOTO MapajlieNienuIeaa u Kyoa.

B3aumuoe pacnionoskenue aAByx npsAMbIX. [lepnennukynspHsie npsMele. [lapannensHbie IpsMbIe.

OceBas U LIeHTpaJIbHasi CHMMETPHUHU.



MaTemMaTHKa B HCTOPHYECKOM Pa3BHTHH

Pumckas cucrema cuucienus. [losunmonnsie cuctembl cuucieHus. O0o3Hauenue nudp B peBHei Pycw.
CrapuHHbIe MEpHI AIMHEL. BBeneHnue meTpa kak equHUIBl JIuHbBL. MeTtpuueckas cucrema mep B Poccuu, B EBpore.
Ucropust dbopmMupoBaHus MareMaTH4eCcKnx cuMBOJIOB. J[poom B BaBmione, Erunte, Pume, ma Pycu. OtkpsiTne
JECATHYHBIX 1pobeil. Mup mpocTeix umncen. 3omotoe cederne. Yucio Hynb. [logBneHne oTpuIiaTensHBIX YHCEIL.

Anzebpa

Anredpanveckne BbIpasKeHUsI

BykBeHHbleBbIpaKeHUST (BBIp@KEHUSI C TNepeMeHHbIMH). YHcioBoe 3HadeHHWE OYKBEHHOTO BBIPAKCHUSI.
JonycTrMble 3HaYCHUSI TIEPEMEHHBIX, BXOAAIIMX B alreOpandeckue BoipakeHus. [loicTaHOBKa BBIpaKCHUH BMECTO
MEpeMEHHBIX. PaBeHCTBO OYKBEHHBIX BbIpaXKeHHH. TOXKIEeCTBO, IOKa3aTeNbCTBO TOXAecTB. [IpeoOpazoBanue
BBIPAJKEHUN.

CpoiicTBa crTemeHeil ¢ wLenbIM MokazaTeneM. MHorouneHsl. CroxkeHHe, BBIYUTaHHME, YMHOXKEHUE
MHOTOWICHOB. (DOpMYIBI COKpaIIEeHHOTO0 YMHOXEHHS: KBaJpaT CYMMBI KBaapaT pa3HOCTH, KYO CyMMbl U KyO
pasrocmu. GopMyIia pasHOCTH KBaJIPaTOB, YOpMYabl CyMMbL KYO08 U pazHocmu Ky606. PaznoxeHrne MHOTOWIEHA Ha
MHOXHTenU. KBampaTHbI TpexwiieH. Bwloenenue noano2o keadpama 6 keaopamuom mpexunere. Teopema Buera.
PaznoxxeHue KBaApaTHOrO TpeXwieHA Ha JHMHEWHBIE MHOXHUTEIU. MHOrowieHbl ¢ OJHOM mnepeMeHHOW. CTeneHb
MHorowieHa. KopeHs MHOTOUIIEHA.

Anrebpandeckast 1poob. CokpaieHue apooeii. JlelcTBus ¢ anredpanieckuMu ApoOsMu.

PanponansHble BbIpakeHUsT W UX MpeoOpa3oBaHus. CBoWCTBa KBaJpaTHBIX KOPHEW M WX MPUMEHECHUE B
BBIYATAHUSIX.

YpaBHeHNs M HEPABEHCTBA

VpaBHeHue ¢ ogHoil mepeMeHHOM. Kopensb ypaBHeHus. JIuneiliHoe ypaBHeHue. KBagpaTHoe ypaBHEHHE,
(hopMyna KOpHEW KBaJpaTHOTO ypaBHEHHs. PeleHue pannoHaNbHBIX ypaBHeHHU. [IpuMepsl pemeHus ypaBHEHHI
BBICIINX CTENEHEN: METO/Ibl 3aMEHBI IEPEMEHHOM, pa3ioKeHHUe Ha MHOXKHUTEIH.

VYpaBHEHUE ¢ ABYMsI MEPEMEHHBIMU; pELICHHE cuUcTeMbl. CUCTeMa NBYX JMHEHHBIX YpaBHEHHH C JIByMs
NepPEMEHHBIMY; PELICHNE MOJCTAHOBKOM U anre0pandecKuM CIOKEHHEM. YpaBHEHHE C HECKOJIBKUMHU IT€PEMEHHbBIMH.
IIpuMepsl perieHyst HeIMHENRHBIX cucTeM. IIpuMepsl peleHus ypaBHEHUH B LENbIX YACIIAX.

HepaBeHcTBO ¢ 071HO# nepemeHHO#. Pelienne HepaBeHcTBa. JIMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U
ux cucremsl. KBagpaTHele HepaBeHCTBA. [Ipumepsl peuieHus OpoOHO-payUOHANbHBIX HEPAGEHCS.

UuncoBble HEPABEHCTBA U UX CBOMCTBA. JoKazamenbcmeo Yucioglx u aneedpauieckux HepaseHcma.

[lepexox OT ciOBecHOW (OPMYIMPOBKH COOTHOIICHHA MEXIy BEIMYMHAMH K ajreOpandeckoi. Perienue
TEKCTOBBIX 3a]1a4 aJIr€OpandecKuM CIIOCOOOM.

YucioBbIe MOCIE10BATEIBHOCTH

[NonsiTHe mocnenoBaTenbHOCTH. Apr(MeTHIECKas U TeoMeTpuieckast nporpeccud. @opmyibl o01Iero dieHa
apu(METHYECKOH M TI'e€OMETPHUYECKONW NPOTPecCHidl, CyMMbI IEPBBIX HECKOJbKHUX WICHOB apu(MEeTHIecKOd u
T€OMETPUUYECKON IIPOIPECCUIL.

CnoXHbIE TIPOIICHTHI.

Yucnosbie GyHKIMHA

Monstne ¢ynkuuu. O6xacte omnpenenenust (yHknuu. CriocoObl 3amanus ¢yHknuu. [padur GyHKINH,
BO3pacTaHue U yObIBaHME (YHKLMH, HaNOONbIIee 1 HaUMEHbIee 3HaYCHUS! PYHKIUH, HYTU (QYHKIHUH, TPOMEXKYTKH
3HAKONOCTOSHCTBA. UTeHHe rpaguKoB QYHKIHH.

OyHKIMH, OMUCHIBAIOIINE TIPSIMYIO U O0paTHYIO MPONOPIMOHAIBHYIO 3aBUCUMOCTH, UX rpaduku. Jlnneiinas
¢byHKIUMs, ee rpaduk, reoMeTprueckuii cMbicn koaddunuentos. ['unepdona. Keaaparnunas QyHkius, ee rpaduk,
napabosa. KoopauHaTte! BepiHbl napadoisl, ock cuMMmeTpun. Cmenennvie QyHKYUU ¢ HAmMypalbHbIM ROKA3amenem,
ux epaghuxu. I'paduku QyHKIMA: KOpEeHb KBaApaTHBIA, KOPEHb KyOWYecKui, MOoayjb. Mcrnosiap3oBaHue rpadukoB
(GyHKIUH U penieHus] ypaBHEHHI 1 CUCTEM.

[Ipumepsl rpaduyeckux 3aBHUCUMOCTEH, OTPa)KarOIIMX peajbHBIE MPOLECCHl KojJeOaHWe, MOKa3aTeNbHbIH
POCT; yucnoevie QYHKYULU, ONUCHIBAIOWUE FMU NPOYECCHL.

[MapamiensHbIi nepeHoc rpadyKa BIOIb OCeH KOOPAUHAT U CUMMEMPUsl OMHOCUMENbHO OCell.

Koopannatsi
M3o0pakeHue Yrces TOYKaMU KOOPIWHATHON TpsMOU. I'eoMeTpUYecKUid CMBICT MOIYIIS YHciia. YHnCIoBbIe
MIPOMEXKYTKH: UHTEPBAIL, OTPE3OK, Tyd. DOpMyia paccmoanus Mexcoy moukamu KOOPOUHAMHOU NPAMOI.



JexapToBbl KOOpAWHATHI HA IUIOCKOCTH; KOOpAMHATHL Touku. KoopauHaThl cepenuHbl oTpe3ka. dopmyna
PacCTOSHUS MEKIY IBYMsI TOYKAMM ILJIOCKOCTH. YPaBHEHUE MPSIMOM, YIJIOBOH KOA(MQHUIMEHT MPSIMOH, YCIOBHE
MapauIeIbHOCTH MPSMBIX. Y PaBHEHUE OKPYKHOCTH C IICHTPOM B Hayayie KOOPAHMHAT U 8 110001 3A0AHHOU MOYKe.

I'padmyeckas wHTEpHIpeTalds YpaBHCHHN C JBYMS MEPEMCHHBIMH U WX CHUCTEM, HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMA U HX CHCTEM.

T'eomempus

IIpocreiimune reomerpuyeckue Gurypbl

Touka, npsimas. OTpe3ok, Iyd. Yroia. Buast yrinos. CMmexxHbIe U BepTUKaIbHBIE YTl buccekTpuca yria.

[Tepecekaromuecss u mapamienbHble Tpsmble. [lepneHaukynspHeie npsmble. [lpusHaku MmapanieIsHOCTH
npsiMbIX. CBOMCTBA MapaIeNbHBIX MPAMBIX. [lepeHauKysap 1 HaKJIOHHAS K TPSIMO.

MHOroyrojibLHuKHu

Tpeyronsauku. Bugpl TpeyronbHukoB. MeanaHa, OMcceKTpuca, BBICOTA, CPENHSS JIMHUSL TPEYTONbHUKA.
[Ipu3Haku paBeHCTBAa TpeyroabHUKOB. CBOWCTBA M TPH3HAKK paBHOOEAPEHHOTO TpeyronbHUKA. CepennHHBIN
NeprneHauKysp oTpe3ka. CymMma yrioB TpeyrosibHUKA. BHemnHue yrinel TpeyroiapHuka. HepaBeHCTBO TpeyroibHHKA.
CooTHONIEHUS] MEXy CTOPOHAMH M yTrllaMH TpeyroibHuka. Teopema [Tudaropa.

IlonoGuble TpeyrombHUKH. [Ipu3Haku mogoOus TpeyronbHUKOB. TOUKHM mepecedeHus MeOuaH, OMCCEKTpPHUC,
BBICOT TPEYTOJbHHUKA, CEPEIMHHBIX EPIEHIUKYIISIPOB CTOPOH TpeyroybHUKa. CBOHCTBO OMCCEKTPHUCH TPEYTrOJIbHHKA.
Teopema @aneca. MeTpuueckre COOTHOIICHHS B MPAMOYIOJIbHOM TpeyroibHuke. CHHYC, KOCHHYC, TaHI'€HC,
KOTaHI'€HC OCTPOro yria OpsIMOYTrOJbHOro TpeyronbHuka U yrioB oT 0 go 180. dopmyibl, CBSI3bIBAIOLIUE CUHYC,
KOCHHYC, TQHT€HC, KOTaHTE€HC OJHOTO M TOrO K€ yria. PemieHune TpeyroapHUKOB. TeopeMa CHHYCOB M Teopema
KOCHHYCOB.

UYetpipéxyronpauku. [lapamrenorpamM. CBoiicTBa M NpH3HAKW mapasurenorpamma. [IpsMoyronbHUK, poMoO,
KBaJparT, UX CBOMCTBa U npu3Haku. Tpaneuus. CpeqHsis TUHUS Tpaleuuu U €€ CBOMCTBA.

MHoroyroinbHUKH. Beinmykisle MHOTOYroiabHUKH. CyMMa YTIIOB BBITYKJIOTO MHOTOYroJjibHUKA. [IpaBunbHbIe
MHOT'OYT'OJIbHUKH.

Oxpy:xHOCTB H KpYT. ['eoMeTpuyecKkne mocTpoeHus

OKpY>XHOCTh M KpYT. DJIEMEHThl OKPYXHOCTH U Kpyra. LleHTpanbHble u BnucaHHble yriibl. KacatenbHas K
OKpPY’KHOCTH H €€ CBOWCTBa. B3anuMHoe pacnonoxeHne npsaMoil 1 oKpykHOCTH. OnucaHHas U BIMCAaHHAs OKPYKHOCTH
TpeyrojbHUKa. BriucanHble 1 OMMCaHHbIE YETHIPEXYTOJIbHUKY, UX CBOMCTBA M NPHU3HAKHU. BIUMCaHHBIE M ONMCAaHHbBIE
MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepeanHHblil IepneHIUKYISp OTpe3Ka u Ouccekrpuca yria kak [MT.

I'eomeTpryeckue MOCTpOEHUs NUPKYyJIeM U IuHeWKoW. OCHOBHBIE 3aJjaul Ha NMOCTPOEHHUE: TIOCTPOCHHE YTIIa,
PaBHOTO JaHHOMY, ITOCTPOEHHE CEPEIUHHOTO MEePIIEHANKYIsIpa TJAaHHOTO OTpe3Ka, MOCTPOECHUE MPSAMOMN, MPOXOAAIIeH
yepe3 JaHHYIO TOUYKY W MEepHNEHAUKYISIPHOW JaHHOM MPsMOM, MOCTpOeHHe OMCCEeKTpUCH AaHHOro yria. [loctpoenue
TpEyrojbHHUKA MO 3aAaHHbIM 3neMeHTaM. Metox 'MT B 3aayax Ha HocTpoeHHe.

HN3mepeHue reomeTpu4ecKuX BeJHYMH

JinHa otpeska. PaccrosiHne Mexny 1Byms Toukamu. PaccTosHue oT Touku A0 npsaMoil. PaccrosHue mexnay
HapajyIeIbHbIMU MIPSIMBIMH.

[IepumeTp MHOIOYIrOJIbHUKA.

Jnuna okpyxHOCTH. [{IIMHa 1yrH OKpY>KHOCTH.

I'pagycnas mepa yria. BennunHa BucaHHOro yria.

[MoHsaTHsT mOmam MHOTOYrOJNIbHUKA. PaBHOBenmukue Qurypsl. HaxoxaeHue TMIomagy KBajapara,
IPSIMOYTOJIHUKA, TApAJIIENIOrpaMMa, TPEYTOJIbHUKA, TPAIICIIHAN.

[onstre mnomanu xkpyra. [Inomans cexropa. OTHOLIEHUE IUIOMAAEH TOZOOHBIX QUTYD.

JexapToBble KOOPAUHATHI HA MJIOCKOCTH
dopMyna paccTOSHUS MeXAy IByMs Toukamu. KoopauHaThl cepenuHbl OTpe3ka. YpaBHEHHE (UTYpBI.
YpaBHEHHS OKPYKHOCTH U MPSIMO1. YTII0BOH KO3 UIIMEHT MPSIMOM.

BexTopsl

[Monstue BekTopa. Monmynb (mmuHa) BekTopa. PaBHble BekTopbl. KommueapHbie BekTOphl. KoopawHAThI
BekTopa. CrokeHHe M BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BeKTOpa Ha umcio. CKalspHOE MPOU3BEEHHE BEKTOPOB.
Kocunyc yria mexmy 1ByMsl BEKTOPaMH.



I'eomeTpuueckue npeodpasoBaHus
[onsTe o mpeoOpazoBanuu Gurypsl. JIBmwkenne Gpurypsl. Buasl apmxeHnsGUrypsl: napajie’dbHbIA epeHoc,
oceBasi CHMMETPHSI, LICHTpalbHasi CHMMETpHsL, TOBopoT. PaBHbie Gurypsl. ['omortetus. [lonobue duryp.

Dj1eMeHTBI JIOTHKH

Onpenenenne. AkcHOMBI B TeopeMbl. JlokazarenbcTBo. [loka3aTenbCTBO OT IPOTUBHOTO. Teopema, oOpaTHas
nmaaHoW. HeoOxommmoe u JocTaTogHOE YCIOBUS. YTOTpeOJIeHHEe IOTHIECKUX CBA30KECHU..., MO ..., M020d U MOJbKO
moeoa.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHU

W3 ucropun reomerpun, «Hauana» Esknuna. Ucropus naroro nocryinarta EBknuaa. Tpuronomerpus — Hayka
00 u3MepeHuu TpeyroabHUKOB. [locTpoeHNE MpaBUIBLHBIX MHOTOYTOJIBHUKOB, Kak 3aponuinack uies KOOpAWHAT.

H.W. Jlo6aueBckwuii. JI. Diinep. @anec. [Tudarop.

TemaTu4eckoe NJIAaHUPOBAHHUE.

5 knacc (mamemamuxa)

Kol — Bo yacos | KOHTPOJIBbHBIE
Ne Tema padoThI
1 Harypanbapie gncna. 20 1
2 CrnosxeHue U BbIUMTaHUE HATYpalbHBIX YHCEN. 32 2
3 YMHOXEHUE U JICJICHUE HATYyPaIbHBIX YHCEI. 36 2
4 OOBIKHOBEHHBIE IPOOH. 17 1
5 Jecsatruunbie n1podwu. 47 4
6 [ToBTOpEeHME U cucTeMaTH3alus y9eOHOTro MaTepHraa. 18 1
HUroro: 170 1
6 knacc (wamemamuxa)
Kou — Bo yacos Kourpounneie
Ne Tema padoTsI
1 JennMocTh HaTypaJlbHBIX YHCEN. 16 1
2 OObIKHOBEHHBIE JpOOH. 37 3
3 OTHOIIIEHHS U TIPOTIOPIIHH. 27 2
4 ParnmmonanbHble uncna U 1eiicTBUS HAJ HUMU. 71 5
5 [ToBTOpeHue u cucTeMaTH3anus y4eOHOro MaTepurana. 19 !
Hroro: 170 12




7 Knacc (anzeopa)

KonTponbhsbie
No Tema Kou — Bo yacos padoTel
1
1 JluneitHOe ypaBHEHHE C OHOM IMEpEMEHHOM. 15
4
2 Llenbie BBIpasKeHHSI. 50
1
3 OyHKIHH. 12
. . 1
4 CucTeMbl TMHEWHBIX YPAaBHCHUH C IBYMS 17
MEPEMEHHBIMH.
1
5 IToBTOpEeHME U cHCcTeMaTH3AIMS YIeOHOTO MaTepraia. 6
8
HUroro: 102
8 knacc (anzebpa)
K KourpoabHbie
01— BO pa6oThI
Ne Tema 4acoB
3
1 PanonansHbIE BRIpaOXKEHUSI. 44
1
2 KBanparssie kopHu. JlelicTBUTENLHBIE YHCTA. 25
2
3 KBanpatasie ypaBHEeHHS. 25
1
4 IToBTOpEeHME U crcTeMaTH3aIUs Y4eOHOTO MaTepuana. 8
7
Hroro: 102




9 knacc (anzeopa)

KonTponbsnsie
- a00ThbI
No Tema Koa — Bo yacos p
1
1 Hepagsencraa. 20
2
2 KBagpatnunas ¢pyHKuus. 38
1
3 DJIEMEHTHI IPUKJIaIHOM MAaTEMATHUKH. 18
1
4 UwncnoBble MOCIeI0BATEILHOCTH. 16
1
5 IToBTOpEeHME U cHCcTeMaTH3AIMS YIeOHOTO MaTepraia. 7
6
HUroro: 102
7 Knacc (ceomempus)
KonTpoabHsble
Koua — Bo uacoB patoThI
Ne Tema
1
1 [Mpocreiimue reomerprueckre GUTypsl M UX CBOWCTBA. 15
1
2 TpeyroiabHUKH. 18
1
3 [Tapamnensabie npsiMble. CyMMa yTII0OB TPEYTOJIBHUKA. 15
1
4 OKpy>KHOCTB U KpyT. | 'eoMeTpruecKre NOCTPOEHHUS. 15
1
5 [ToBTOpeHve u cucTeMaTH3anus y4eOHOro MaTepurana. 5
5
Hroro: 68




8 knacc (zeomempus)

KonTponbsnsie
Koa — Bo yacos padoTh
Ne Tema

2

1 | YeThIpeXyrodbHUKH. 22
1

2 [Tono6ue TpeyronbHUKOB. 16
2

3 Pemenne mpsMOyTOIBHBIX TPEYTOIHFHUKOB. 14
1

4 Mmuoroyronsaukd. [1011a05 MHOTOYTOTEHUKA. 10
1

5 IToBTOpEeHME U cHCcTeMaTH3AIMS YIeOHOTO MaTepraia. 6
7

HUroro: 68

9 knacc (2eomempus)
KonTpoabHsble
Koa — Bo yacos patoThI
Ne Tema

1

1 Penienne TpeyronbHUKOB. 16
1

2 [TpaBUIIbHBIE MHOTOYTOJIEHUKH. 8
1

3 JlexapToBbl KOOPAMHATEI HA TNIOCKOCTH. 11
1

4 BexTopsr. 12
1

5 I'eomeTpraeckue mpeoOdpa3zoBaHus. 11
1

6 [loBTOpeHue u cuctemMaTH3auus yueOHOro MaTepuana. 10
6

Hroro:

68




