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ITosicHUTe/ILHAA 3alluCKa H MKOJ1ae€BWM 17:37:35 +03'00"

Pabouasi mporpamMma yueOHOro Kypca mo anrebpe ans 9  Kjacca COCTaBlieHa Ha OCHOBe
dyHaMeHTaIbHOTO s/jpa cofiep>kaHusi obiiero obpa3oBaHuss U TpeboBaHWii K pe3y/bTaTaM OCBOEHUS
OCHOBHOU 00111e00pa3oBaTe/lbHON MPOrpaMMbl OCHOBHOTO 00I1[ero 00pa3oBaHWs, TIPE/ICTAaBIEHHBIX B
defepabHOMIOCYJaPCTBEHHOM  00pa30BaTe/IbHOM —CTaHJAapTe OCHOBHOro o0iiero o0pa3oBaHUs T10
MaTeMaTuKe. B Hell TakKe YUYMTBHIBAIOTCS OCHOBHbIEe HJleH U TonoxeHUsi [IporpamMmbl (opMHpOBaHUSI U
Pa3BUTHsI YHUBEPCATbHBIX yUeOHBIX AeHCTBUM [jisi OCHOBHOTO 0011[ero 06pa30oBaHusl.

HopMaTuBHOe 00ecrieueHre porpamMMbI:

- ®3 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii @eneparumn» ot 29.12. 2012 r.;

- Ilpukaz Munobprayku P® or 17.12.2010 N 1897 "O6 yrBepkaeHuu QenepanbHOTO
rocyJjapCTBEHHOTO 00pa30BaTe/IbHOIO CTaH/apTa OCHOBHOTO 00iriero obpa3oBaHus" (3aperucTpupoBaHO B
Munrocte PO 01.02.2011 N 19644);

- [Ipuka3 MunucTepcTBa 00pa3oBaHus U HayKu Poccuiickoii ®egepanmu ot 31.12.2015 Ne 1577 «O
BHECEHUU WM3MeHEeHWH B (e/lepasbHbIN TOCYAapCTBeHHBIM 00pa3oBaTe/bHbIM CTaHAapPT OCHOBHOTO OOIIero
o0pa3oBaHusl, YTBeP)KAeHHbIN MMpUKa3oM MuHUCTepcTBa 00pa3oBaHUs U HayKu Poccuiickoii @esepauyu ot
17 nekabpst 2010 r. Ne 1897» (3apeructpupoBan B Muntocte Poccun 02.02.2016 Ne 40937);

- Tlpuka3z MunuctepcTBa obpa3oBanuss U Hayku PP ot 31 mapra 2014 r. Ne 253 «®DeaepanbHbIi
repeyeHb YueOHUKOB, PEKOMEH/JOBAaHHBIX (ZOMYIIIeHHBIX) K MUCIO/Ib30BaHUIO B 00pa30BaTe/IbHOM TPOLIecce
B 0Opa3oBaTeNbHbIX YUPEXIEHUsX, peanu3yroux obpa3oBaresibHbIe MporpaMmbl 001[ero o6pa3oBaHUs U
UMEIOIIUX TOCYapCTBEHHYI) aKKpeJUTalio» (C WU3MEeHEeHUSIMHW, BHECEHHBIMH: MPHUKa30oM MuHOOpHayKu
Poccuu ot 8 utons 2015 roga N 576; npukazom MunobpHayku Poccun ot 28 mekabpsi 2015 roga N 1529;
npuka3oM MwuHoOpHayku Poccuu ot 26 siHBapst 2016 roma N 38; mpuka3om MwunobGpHayku Poccuu ot 21
aripesist 2016 roga N 459);

- Ilporpammbel  oOmmeoOpa3oBaresnbHBIX yupexxzeHuit:  Asrebpa. 7-9 kiaccel. CocTaBUTeNb
Bypmuctposa T. A. — M.: [Ipocseenue, 2016;

Lenu o0yuenuns

OOyueHue MaTeMaTHKe B OCHOBHOM IITIKOJIe HAIlpaB/IeHO Ha JOCTI)KEHHUe CIeYIOIUX Tie/Iei:
B HanpasneHuu AUMHOCMHO20 pazeumuisi:

. pasBUTHe JIOTUYECKOTO W KPUTHUUECKOTO MBIIIIEHHs], KY/JIbTYPbl peud, CIOCOOHOCTH K
YMCTBEHHOMY 3KCITIEPUMEHTY;

. (bopMHUpOBaHe y yUalUXCs UHTe/IEKTYaTbHOW YeCTHOCTH U 00BbeKTUBHOCTH, CITIOCOOHOCTH K
TIPEO/I0IEHUI0 MBIC/TUTE/TBHBIX CTEPEOTHUTIOB, BLITEKAIOIINX U3 00bIIEHHOTO OITBITa;

. BOCIIUTaHUE KAueCTB JIMUHOCTH, 00eCIeurBaOIIIUX COLMATBHYI0 MOOMIBHOCTh, CIIOCOOHOCTD
TIPUHUMATh CaMOCTOSITe/TbHBIE PelleHuUsT;

. (opMHpOBaHHEe KauecTB MBIIUIEHNs, HEOOXOAWMBbIX /il ajanTaldd B COBPEMEHHOM
MH(OPMaLIMOHHOM 0011]eCTBe;

. pa3BUTHe MHTepeca K MaTeMaTHYeCKOMY TBOPUECTBY U MaTeMaTHUeCKHX CII0COOHOCTeH.

B npedmemHoM HanpaeneHuu:

. OB/IaIeHHe MaTeMaTHUeCKUMU 3HaHWSMH M YMEHUsIMH, HeOOXOOVMBIMH sl TPO/IO/DKEHHST

oOyueHMss B CTaplled IIKOJe WIA MHBIX  00I1e00pa30BaTe/IbHbIX YUPEXXIEHUAX, WU3yUeHHe CMEeXKHbBIX
JUCLIATITH, TIPUMEHEHUs! B TIOBCeIHEBHOW >XKU3HU;

. co3zanue GyHJaMeHTa JJisl Pa3BUTHSI MaTeMaTUUECKUX CIIOCOOHOCTEH, a Tak)Ke MeXaHH3MOB
MBIIIIEHUS], XapaKTePHBIX /ISl MaTeMaTUYeCKOH J1esiTe/TbHOCTH.

B memanpeOomMemHOM HanpasaeHuu:

. (dbopMrpoBaHre TIpe/iCTaBAeHHII O MaTeMaTHKe KaK 4acTH 00ljeuesioBe4yeCKOM KY/bTYpbl, O
3HAUMMOCTU MaTeMAaTHUKH B Pa3BUTUH LIUBU/IM3ALIMU Y COBPEMEHHOTO 0011[eCTBa;
. pa3BUTHe TIpe/CTaB/eHHWH O MaTeMaTHKe Kak (opMe OIMCaHWS M MeToje TI03HaHUs

JIeMCTBUTE/ILHOCTH, CO3[jaHME YCJIOBUM [/Isi TIpUOOpeTeHHsI MepBOHAYaJbHOIO OMbITa MaTeMaTUYeCKOIo
MO/le/TUPOBaHus;

. dopmHpoBaHre O00LUX CHOCOO0B WHTE/UIEKTya/lbHON /1eATeIbHOCTH, XapaKTePHBIX ISt
MaTeMaTUKU W SIBJSIIOIIUXCS OCHOBOW T03HaBaTeNbHOW KYJ/bTYpbl, 3HAUMMbIX /i Pa3/iduHbix cdep
YyesI0BeYeCKOH JesiTeJIbHOCTH.



Ienbro n3yueHust Kypca anreOpbl B 9 Kjacce sB/sSieTCS Pa3BUTHE BBIYUCIUTENbHBIX U (hOpMasibHO-
OTepaTUBHBIX anreOpanuecKuX YMeHHH [0 YPOBHs, TI03BOJISIIOIIETO YBEPEeHHO HCII0/b30BaTh WX TIpU
pellleHry 3a/lay MaTeMaTUKU U CMEXHBIX MpeJMEeTOB; YCBOEHHe arrapaTa ypaBHEeHUM M HepaBeHCTBa Kak
OCHOBHOTO  CpeACTBa MaTeMaTW4yeCKOro MOJe/IMPOBaHWsl  TPUK/IQJHBIX  3a/a4;  OCYLeCTBIeHHe
(yHKI[MOHA/TbHOW MO/ATOTOBKU LIIKOJIbHUKOB.

Ha ocHoBe TpebGoBanmii ®I'OC OOO mpearonaraeTcss peasu3sanys AeATeIbHOCTHOTO, JTUYHOCTHO-
OpPUEeHTHUPOBaHHOT'O MOAX0/I0B, KOTOPLIE OMpe/e/siFoTCS 3ajauamMy 00ydeHus :

. copmMHpoBaTh NpaKTU4YecKue HaBbIKU BBITIO/THEHUS YCTHBIX, MUCbMEHHBIX,
VHCTPYMEHTAa/IbHBIX BbIUKMC/IEHUI, PAa3BUTh BBIUMC/IUTEBHYIO KY/IbTYPY;
. OBJaJieTb CUMBOJIMYECKUM  SI3BIKOM  anreOpbl, BbIpaboTaTh (hOpManbHO-OMepaTUBHbIE

anrebpavyeckrie YMEHUsI U HayUUTbCS TIPUMEHSITh UX K PEIIeHHUI0 MaTeMaTHUeCKUX U HeMaTeMaTHUeCKUX
3aziau;

. V3yYUTb CBOWCTBA U TpapuKA >jeMEeHTapHbIX (YHKLUWN, HayudTbCs MUCIIO/Ib30BaTh
(byHKLMOHAIBHO-TpauuecKue rpejcTaBieHNs [Jis ONMCaHKs U aHaM3a peaibHbIX 3aBUCHMOCTel;
. pa3BUTH JIOTMUECKOe MBbIllJIeHWe U peub — yYMeHHUsl JIoTUUecKd OOOCHOBBIBATH CY’KIEHWs,

MPOBOAUTHL HEC/IOKHble CUCTeMaTH3allid, T[PUBOJWTL TIPUMepPbl U KOHTPIIPUMEPHI, UCMO/Ib30BaTh
pas/inuHble SI3bIKM MaTeMaTWKU (C/IOBeCHBbIM, CUMBOJIMUECKUM, Trpapuueckuid) s WIIOCTpaluy,
VHTepIipeTaluy, apryMeHTalyy 1 10Ka3aTe/bCTBa;

. copMHpoBaTh TpeJCTaB/leHUss 00 H3ydyaeMbIX TIOHATHSX M METO/aX KakK Ba)KHEHINNX
CpeJiCTBaX MaTeMaTHUeCKOro MO/le/TMPOBaHus peabHbIX MPOLIECCOB U SIBJIEHUM.

N3yueHre MaTeMaTHKu B 9 Kjacce HarpaB/ieHO Ha OCBOeHHEe KOMITeTeHLIUi:

- yueOHO-TT03HaBaTe/TbHOM;

- LIeHHOCTHO-OPHUEeHTallMOHHOM;

- peyieKCUBHOI;

- KOMMYHUKAaTHBHOM;

- "HhOPMaIMOHHOM;

- 00IIIeKy/TbTYPHOM.

IInanupyemsbie pe3yabTaTbl O0y4YeHHsi M OCBOEHHMS COJIeP)KaHUs Yy4eOHOro mpegvera B
coorBeTcTBMHU ¢ PI'OC

JIMYHOCTHBIE pe3y/IbTaThl U3yUeHus Kypca «AreOpa» sIB/ISIOTCS:

- c(hOpMHUPOBAHHOCTb OTBECTBEHHOTO OTHOIIIEHWUS K YU€HWI0, TOTOBHOCTb M CIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIM K 00yUeHHIO U MTO3HAHUIO;

-yMeHHe ICHO, TOYHO, TPaMOTHO M3/laraTh CBOU MBIC/IM B YCTHOW U MUCBMEHHOM ¢dopMe, TIOHUMAThb
CMBIC/I IOCTaB/IeHHOM 3a/lauy, BbICTpauBaTh apryMeHTaL|I0, IPUBOIUTD TIPUMePhI U KOHTPIIPUMEpHI;

- TIpeJiCTaB/IeHHe O MaTeMaTHUeCKOW HayKe Kak cdepe uejoBeUYeCKOH AesTebHOCTH, 00 3Tamax ee
pa3BUTHS, O €6 3HAUMMOCTH /IS pa3BUTHS 1[UBUIN3AlIUH;

- KPUTHUYHOCTb MBbILUIEHUs, YMeHUe paclio3HaBaThb JIOTUYECKH HEKOPPEeKTHbIe BbICKa3bIBaHUS,
OT/IMYATh TUNOTE3y OT (aKTa;

- yMeHHe KOHTPO/IMPOBAaTh MPOLIECC U Pe3y/bTaT yueOHOH MaTeMaTUUeCKoM IeATeIbHOCTH;

- CrOCOOHOCTh K 3MOIL[MOHA/ILHOMY BOCIIPUSTUIO MaTeMaTUYecKuX OOBEeKTOB, 3ajjau, pelleHUH,
pacCy>K/|eHHUH.

MeranpegMeTHBIMH  pe3y/IbTaTaMUM3ydYeHUs1 Kypca «Asrebpa»  sBisieTcss  (GhoOpMHpPOBaHUe
YHUBEPCAJIbHBIX yueOHbIX AericTeuid (YYI).

PerynsaruBHbie YY /I:

Yuammecs 9 kacca:

- C/IMYAIOT CBOM CIIoCo0 JefiCTBUS C 3TaIOHOM;

- CJTMYAIOT Crocob U pe3y/bTaT CBOMX JeHCTBUM C 3a/JaHHBIM 3TalOHOM, 0OHAPY>KHUBAIOT OTK/IOHEHUS
Y OT/INUMS OT ITa/IOHa;

- BHOCSIT KOPPEKTUBBI U [IOTIOJIHEHUS B COCTaBJ/IeHHbIE TI/1aHbl;

- BHOCAT KOPPEKTHBBI U JIOTIOJIHEHUSI B CIIOCOO CBOMIX JEMCTBMM B C/lydae PacXOXKJeHHS 3Ta/IOHa,
peanbHOr0 IeMCTBUS U ero MpOAYKTa;

- BBIJIeJISIFOT U OCO3HAIOT TO, UTO YK€ YCBOEHO U UTO ellje TIO/I/Ie)KUT YCBOEHMUIO;

- OCO3HAIOT KaueCTBO U YPOBEHb YCBOEHUS;

- OLIEHUBAIOT JOCTUTHYTHIM pe3y/bTarT;

- OTpeJiesIIoT M0C/IeJ0BaTeTbHOCTh MPOMEXKYTOUYHBIX 1je/iel C yUeTOM KOHEeUHOI0 pe3y/ibTaTa;



- COCTaBJISIIOT MJIaH U T10C/Ie/l0BaTe/IbHOCTh AeUCTBUM;

- TIPe/IBOCXUILAIOT BpeMeHHbIe XapaKTepPUCTUKH pe3ysibTarta (Korja OyieT pe3yibTar?);

- TIpe/IBOCXUIL[AIOT pe3y/bTaT U YPOBeHb YCBOeHHsl (Kakoi OyzeT pe3ysibTaT?);

- CcTaBAT yueOHYHO 3a/lauy Ha OCHOBE COOTHECEHUS TOTO, UTO Y>Ke W3BEeCTHO U YCBOEHO, M TOTO, UTO
ellje He U3BECTHO;

- TIPUHUMAIOT TI03HABaTe/NbHYIO Ile/ib, COXPAHSIOT €e TIPU BBITIOJTHEHWH Y4YeOHbIX [1eHCTBUH,
peryJMpyroT Bech MPOLIeCC UX BBITIOJHEHHWsI M UeTKO BBITOJIHSIOT TpeOoBaHMs M03HaBaTeIbHOM 3a/jauu;

- CaMOCTOSATeTbHO (POPMHUPYIOT MO3HABATE/ILHYIO 1[eJ1b U CTPOSIT IeHCTBUS B COOTBETCTBUH C HEM.

ITo3naBaTenbHbIe YY /:

Yuaneca 9 knacca:

- YMeIOT BbIOMPATh CMBIC/IOBbIE €/JUHULIbI TeKCTa U yCTaHAB/IMBATh OTHOLLIEHUSI MeXKy HUMU;

- BbI/IEJISIFOT KOJTMUeCTBEHHbIE XapaKTePUCTUKUA 00BEKTOB, 3a/laHHBIX C/IOBaMU;

- BOCCTAHAaBJIMBAIOT TPeJMETHYIO CHUTYal[Ul0, OTMHCaHHYIO B 3ajaue, MyTeM TepedopMyIMPOBaHUS,
YTIPOIIIeHHOT O TIepecKasa TeKCTa, C BbiZieJIeHeM TOJIbKO CYII|eCTBeHHOM /IJIs pellieHus 3a/1auu HHhOopMalvy;

- YMEIOT 3aMeHSITh TePMUHbI OTIpe/ie/IeHUsIMU;

- YMEIOT BLIBOJUTD C/I€[ICTBUS U3 UMEIOIUXCS B YC/IOBUU 3a/lauM JJAHHBIX;

- BbI/Ie/ISIIOT (hopMasibHYIO CTPYKTYPY 3a/jau;

- BbIZIEISIFOT OOBEKTHI M MPOLIECCHI C TOUKW 3PEHHSs 11eJI0T0 U YacTel;

- QaHAIM3UPYIOT YCJIOBUS ¥ TpeOOBAHUS 3a/jauy;

- BLIOMpArOT BUZ, rpaduuecKoii MOZIe/H, afieKBaTHOU BbI/Ie/IeHHbIM CMBIC/IOBBIM e/IMHULIAM;

- BEIOMPAKOT 3HaKOBO-CUMBOJIMYECKHE CPEZICTBA [I/Isi TIOCTPOEHUST MOZIe/H;

- BBIP@XKAKOT CMBIC/T CUTYal[M Pa3/IMYHBIMU CPeJICTBaMU (PUCYHKH, CUMBOJIbI, CX€MbI, 3HAKK);

- BBIP@XKAIOT CTPYKTYPY 3aZlauk pa3HbIMU Cpe/ICTBaMH;

- BBITIOJTHSIOT OTIePALK CO 3HAaKaMH Y CUMBOJIAMU;

- BEIOMPAIOT, COTIOCTAaBJISIIOT M 000CHOBBIBAIOT CIIOCOOBI PeIIeHUs 3aiauM;

- TIPOBOJAT aHa/lM3 Croco0OB pellleHHsl 3a/lauyll C TOUKWA 3PEHUsI WX PALMOHAJBHOCTH U
5KOHOMUYHOCTH;

- YMEIOT BeIOHMpaTh 0000IIeHHbIe CTPATErHUH PeIeHUs 3a/1auM;

- BbI/Ie/ISIIOT U GOPMY/IMPYIOT TTO3HABATEe/bHYIO Liefb;

- OCYIIIeCTBJISIFOT TIOUCK U BbIJie/ieHre Heo0X0AUMOM HH(pOpMaLvy;

-[IPUMEHSIIOT MeTO/bl MH(OPMALIMOHHOT'O TIOMCKA, B TOM YKCJ/Ie C TIOMOL[bI KOMITbIOTEPHBIX CPe/ICTB.

CpezctBoM opMUPOBaHUsI TI03HaBaTe/IbHBIX Y Y [l Cy>XUT yueOHbIN MaTepHal.

KommyHukarusHeie YY /I:

Yuarumecsi 9 knacca:

1) obujaroTcs ¥ B3aUMOJEWCTBYIOT C TApTHEPAMH [0 COBMECTHOM [esTeJbHOCTH WM OOMeHY
rHpopmaluu

a) yMeloT CJIyLlaTh U CJIbILATh APYT Apyra

0) c moCTaTOUHOW TIOTHOTOM W TOYHOCTBIO BBIPA)KAalOT CBOM MBICJIM B COOTBETCTBUU C 3aZlauaMU U
yCJIOBUSIMHA KOMMYHUKALUA

B) a/IeKBaTHO MCIIO/Ib3YIOT peueBbie CPe/ICTBA Il AMCKYCCUH U apTyMeHTal[il CBOeU MO3ULNU

I') YMEIOT TIPe/ICTaB/IsITh KOHKPETHOE COZlep>KaHue U cO00IIaTh ero B MUCbMEHHOU U YCTHOW (opme

) UHTePeCYIOTCS Uy>KUM MHEHHEM U BbICKa3bIBalOT CBOE

€) BCTYMarT B [JHaJOr, y4YaCTBYKOT B KOJUIEKTUBHOM OOCY)KIEeHWH TIpo0sieM, ydYarcs B/afieTh
MOHOJIOTUYECKOM U JAuanoruyeckod (¢opMamMu peud B COOTBETCTBMM C TpPaMMaTHUYeCKUMHU U
CUHTaKCHYeCKUMH HOPMaMH POJIHOTO si3bIKa

2) yuarcs AeliCTBOBATh C YUeTOM TO3ULIWH JIPYTOT0 U COT/IaCOBBIBATh CBOU /IeHCTBUS

a)[TOHUMAIOT BO3MOXXHOCTb Pa3/IMYHbIX TOUEK 3PeHUs], He COBIMA/IaoINX C COOCTBEHHOM

0) TpPOSIBASIOT TOTOBHOCTb K OOCY)KIEHWIO Ppa3/MUHBIX TOUeK 3peHusi U BbIpabOTKe o0OIel
(TpyIIoBoii) Mo3uLu

B) y4aTCsl yCTaHAB/IMBaTh U CPAaBHMBATH Pa3Hble TOUKU 3DPEHMs, TIPeK/e UeM MPUHHUMATh pelleHue U
JiesiaTb BBIOOD

T) y4aTcsi apryMeHTHPOBATh CBOO TOUKY 3pPeHHsl, CTIOPUTb, OTCTauBaTh TMO3ULUI0 HEBPaKAEeOHBIM /115t
OTMOHEHTOB 00pa3oM

3) yuarcsi opraHM30BbIBaTh U TJIAaHUPOBAaTh yueOHOe COTPYJHUUECTBO C YUUTEeIeM U CBePCTHUKAMHU

a) OTpeZesIsSItOT e/ U PYHKIMY YYaCTHUKOB, CTIOCOOBI B3aUMO/IeHCTBUS



6) TutaHUpPYIOT 0011He CrToCcoObI paboThI

B) OOMEHHWBAIOTCS 3HAHWSIMU MEXXAY WIeHaMH TPYIIIbI /s TIPUHATHS 3(PQGEeKTUBHBIX COBMECTHBIX
peleHui

r) yMeroT (WId pa3BUBAIOT CrIOCOOHOCTH) OpaTh Ha CeOs MHUILMATHBY B OpPraHU3al[iM COBMECTHOTO
JIeUCTBUS

) yMmelOT (WIM pa3BUBAlOT CIIOCOOHOCTh) C TIOMOINBIO BOMPOCOB /I0OBIBaTH HEIOCTAIOIIYIO
VH(pOpMaL1Io

€) yuJarcsi paspeliaTb KOHMOIMKTBI — BLISB/IATh, UAeHTU(GUIIUPOBATh MPOOIEMbI, UCKaTh U OIIeHHWBATh
a/IbTepHAaTUBHBIE CITOCOOBI pa3peliieHust KOH(JIUKTa, TPUHUMATh pPellleHre U peai30BbIBaTh €ro

)K) y4arcsl yrpaB/sTh TOBe/leHHeM TMapTHepa — y0eXaaTh ero, KOHTPOJIMPOBaTh W OLIEHWUBAThb €ro
JIeCTBUS

4) paboTaroT B rpyrie

a) yCTaHaB/IMBalOT pabouue OTHOIIEeHWs, ydyarcs 3(PQeKTMBHO COTPyJHWUYaTh M CIOCOOCTBOBATh
MPOAYKTUBHOW KOOoTrepaluu

0) pa3BMBAalOT yMeHHEe WHTErPUPOBAThCS B TPYIMIy CBEPCTHUKOB W CTPOUTh TMPOJYKTHBHOE
B3aUMO/IeIICTBUE CO CBEPCTHUKAMU U B3POC/IBIMU

B) yuarcsi TepeBOJUTh KOHGIMKTHYIO CUTyal[Mi0 B JIOTHUECKWM TUIaH W pa3pelllaTh ee Kak 3afauy
yepe3 aHa/u3 yCI0BUU

5) TMpuAepKUBAIOTCS MOpATbHO-ITUUECKUX U  TICUXOJOTMUeCKUX TIPUHLIUIOB  OOleHus U
COTpY/JHUYeCTBa

a) TIPOSIBJISIIOT YBa)KUTeTbHOe OTHOILIeHHe K MapTHepaM, BHUMaHUe K JIMYHOCTH JIPYroro, afieKBaTHOe
MeXJIMYHOCTHOE BOCIIPUSITHE

0) [JeMOHCTPUPYIOT CIMOCOOHOCTb K 3MIIATHH, CTPEMJIEHHWE YCTaHAB/IMBaTh [JOBEPUTE/IbHBIE
OTHOILIeHUS

B) TIPOSIBJISIFO TOTOBHOCTh a/IeKBaTHO pearupoBaTh Ha HYXK/Jbl APYTMX, OKa3biBaTh TOMOIL U
IMOLIMOHA/IbHYO0 TO/IePXKKY MapTHepaM

6) perynmmpyroT COOCTBEHHYIO JeSTe/TbHOCTh ITOCPE/ICTBOM PEUEBBIX JI€HCTBUM

a) WCIOJIb3YIOT ajleKBaTHBIE $I3bIKOBBIE CPEeACTBA [jii OTOOpakKeHHsI CBOMX UYYBCTB, MbICJIEH U
noby>xaeHu

0) OIMCBHIBAIOT COZiep)KaHWe COBEPIIAeMbIX JeHWCTBUH C 1Ie/Ibl0 OPHEHTHPOBKU TIPeMETHO-
MPaKTUUeCKOW WU UHOM JIesiTeTbHOCTH

HaHHasi mporpaMMa COZIeP>KUT BCe TeMbl, BK/IHOUEeHHble B (pefiepasibHbIii KOMIIOHEHT CO/iep>KaHus
oOpa3oBaHMs; BK/IIOUaeT BOTPOCHI PerMOHATbLHOIO KOMIIOHEHTa, B XO/leé YPOKOB, Ha KOTOPBLIX PellaloTCs
npobsieMHbIe 3aZlaul, KOMOMHATOPHBIE 33/lauM, 3a/laud Ha TPOLIEHTHI; BBEIUKC/IEHUS TIPOBOJATCS C YUETOM
peruoHabHBIX 0COOeHHOCTeN (A1 yC/IOBHMS 3a/jau W 3a/laHUM UCIIOJb3YHOTCA CTAaTUCTHUECKUE [aHHbIe
pa3/IMYHbIX XapaKTePUCTUK pecryOsvku BypsiTusi, B TOM umciie, u o3epa batikan).

IIpeaMeTHBIe pe3y/IbTaThI:

- ymMeHue paboTaTh C MaTeMaTHUeCKHM TeKCTOM (CTPYKTypHUpOBaHHe, H3BjieueHHe HeoOXoauMoi
vH(bOpMallMK), TOYHO ¥ TPaMOTHO BbIpa)kaTh CBOU MBIC/JIA B YCTHOW U THMCHbMEHHOW peuu, TpPUMeHSss
MaTeMaTUUeCcKy TEPMUHOJIOTUIO U CHUMBOJIMKY, UCIIO/Ib30BaTh Pa3/iiyHble s13bIKK MaTeMaTUKU (C/I0BECHBIH,
CUMBOJIMUECKUH, TpaduuecKuii), 00OCHOBBIBATh CY>KI€HUs, MPOBOAWUTL KIaCCUGMHUKAIUIO, 0Ka3bIBaTh
MaTeMaTUuecKUe yTBep K eHMUs;

- BrajeHue 0a30BbIM TIOHSATHUHHBIM arfiapaToM: WMeTb I[IPe/CTaB/ieHHe O UKC/ie, BJajZieHHue
CUMBOJIbHBIM $I3bIKOM asireOpbl, 3HaHWe 37ieMeHTapHBIX (YHKIIMOHA/IBHBIX 3aBUCUMOCTeN, (opMHUpOBaHHUe
NIpe/JICTaB/eHN O CTaTUCTUUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUpPe M O Pa3/MuHBbIX Crocobax ero
n3yueHusi, 060 0cO6eHHOCTSIX BBIBOZIOB U MPOTHO30B, HOCSII[UX BEPOSITHOCTHBIN XapaKTep;

- YMeHHe BBINOJHATh anrebpanyeckrie Mpeodpa3oBaHKsl paljUiOHATbHBIX BbIPAXKEHUH, TIPUMEHSITh UX
JUTs peliieHyst yueOHBIX MaTeMaTUUeCKUX 3afiau U 3a/jau, BO3HUKAIOL[UX B CME)KHBIX yueOHbIX TIpeiMeTax;

- yMeHMe TI0J/Ib30BaThCs MaTeMaThUueCKUMH (opMyJiaMd M CaMOCTOSITe/TbHO COCTaB/STh (HDOPMY/ibI
3aBUCHUMOCTEHN MeX/y BeJTMUMHAMU Ha OCHOBe 0000I11[eHHs YaCTHBIX C/TyyaeB U IKCTIePUMEHTa;

- yMeHHe pelllaTh JIMHelHbIe U KBa/paTHble YPaBHEHUsS] U HEPABEHCTBA, a TaKXKe MPUBOUMbIe K HUM
ypaBHEHHsl, HEpaBeHCTBA, CHUCTEMbl; TPUMEHSTb rpauueckve TpeACTaB/AeHUs] [/l peLleHusi |
WCC/ie/JoBaHUsT ypaBHeHUH, HePaBeHCTB, CUCTeM; TPUMEHSTh ToyueHHble YMeHUsl Jijis pellleHus 3afiau U3
MaTeMaTUKH, CMe)KHBIX TIPeJMEeTOB, TTPAKTUKY;



- OB/aZieHWe cuUcTeMOW (YHKLMOHAMbHBIX TOHSATHM, (YHKLMOHAIBHBIM SI3bIKOM U CHUMBOJIMKOM,
yMeHUe CTPOUTb rpaduKky (PyHKLMN, KCI0/Ib30BaTh (PYHKLMOHANIbHO-Tpaduyeckue MpeACcTaBleHus [
OMMCaHKs Y aHa/lM3a MaTeMaTUUeCKUX 3a/lau U peasbHbIX 3aBUCMMOCTeN;

- OB/Ia/ieHVe OCHOBHBIMH CIIOCO0AMH TIpe/ICTaBAeHUS] U aHaaM3a CTAaTUCTUYECKUX JIaHHBIX, YMeHHe
pellaTh 3a/jaur Ha HaXOXK/JeHHe YaCTOThl U BePOSITHOCTH C/TyuaiiHbIX COOBITH;

- YMeHHe TPUMEHSTb M3yueHHble MOHATHS, pe3y/bTaTbl U MeTO/bl pelleHUs 3ajay U3 pa3/MuHbIX
pas3fiesioB Kypca, B TOM 4YWC/e 3a/lay, He CBOJSAIIUXCS K HeloCpe/CTBEHHOMY MPUMEHEHHIO0 W3BeCTHBIX
aJITOPUTMOB.

OcHoBHbIe (JOPMBI, TEXHO/IOTHUH, METOABI 00yUeHHs, THUIIbI YPOKOB

@opmbl  OopraHM3aluM  yueOHOro TIporecca: WHAWBU/yajbHble, TPYNIOBBlE, (PPOHTAIBHEIE,
KOJVIeKTUBHbIE U BHeK/accHble. [IoBTOpeHMe Ha ypokKax IMPOBOAMUTCS B CaeAyrolux (opMax W BHJaX:
MIOBTOPEHHe U KOHTPOJIb TeOPeTHUeCKOTr0 MaTepuasa; pa3bop U aHaiv3 JOMallHero 3a/laHus; YCTHBIN CUeT;
MaTeMaTUYeCKU AWKTaHT; paboTa TIO0 KapTOykKe, CaMOCTOsiTeJbHas paboTa;  KOHTPOJIbHBIA Cpe3,
KOHTposibHast pabora. Ocoboe BHHMMaHUeE yZessieTcsl TIOBTOPEHUIO TPY TNPOBEJEHUH CaMOCTOSITeNIbHBIX U
KOHTPOJIbHBIX PaboT.

OcHoOBHOM ¢opMOM oOpraHv3al y4eOHOrO TIpoliecca SIB/ISIETCS K/IAaCCHO-yYpOYHasi cucrema. B
KauecTBe JOIOJHUTEeNBHbIX (OpM opraHu3aluyd o0pa3oBaTe/qbHOrO Tporjecca MO JaHHOW Iporpamme
WCII0/Ib3yeTCsl CUCTeMa KOHCY/IbTALMOHHOM TO//IeP)KKHM, WHMBH/YalIbHBIX 3aHATUH, paboTa ydamuxcsi C
WCTI0/Ib30BaHHEM COBpeMeHHbIX WH(POPMAaLMOHHBIX TexHOoorui. OpraHu3salusi CONpOBOXK/AEHUs yUaIuxcst
HafpaB/ieHa Ha  CO3[j@aHHe ONTUMAaJbHBIX YCAOBUM OOy4YeHHs; HCK/IIOYeHHe IICUXOTPaBMUPYIOIINX
(haKTOpOB; COXpaHeHue MCUXOCOMAaTUUeCKOr0 COCTOSIHUS 3[0POBbSl yYall[MXCsl; pa3BUTHE TOJ0XKUTETbHOU
MOTHBALIMU K OCBOEHHIO MIPOrPaMMbI; Pa3BUTHe WHUBH/YaTbHOCTH 1 OZIADEHHOCTH KaXXJ0ro pebeHKa.

OcHoBHast ¢Qopma opraHu3anyd o0Opa3oBaTesbHOrO IpoLjecca TpeJyCMaTpUBaeT TIpHMeHeHHe
C/lelyIOLIMX 3/IEMEHTOB TeXHOJIOTWM O0y4yeHUs! TPaJMIMOHHAsl KIaCCHO-YPOUHasl; UIPOBble TEXHOJIOTHY;
TeXHOJIOTHSI TIpoOsieMHO 00ydeHMsl; TEXHOJIOTMM ypOBHeBoW AuddepeHIMaliy; 370poBbecbeperaroiiye
TexHosioruy; VKT; TexHOMOrysl pa3BUTHSI KDUTUUYECKOTO MBILLIJIEHHS; UCC/ie/j0BaTebCKUA METOZ,.

Bup! v hopMbI KOHTPOJISI: BXOGHOW, TeMaTUUeCKH, POMEXXYyTOYHbIA, UTOTOBbIH.

Copepxande yd4e0HOro Kypca

B Kypce anrebpel 9 Kjiacca MOXKHO BBIJIeJIUTH CJIeJYIOIIMe OCHOBHBbIE COJep)KaTesbHble JIUHUU:
apupmemuka, aneebpa, pyHKYuu, 8epOSIMHOCMb U CMAMUCMUKA.

Copep>kaHue MHUM «Apugpmemuka» CIy>XUT PyHIAMEHTOM /1 JaibHeUllero u3y4yeHus yJalyMucs
MaTeMaTHK{ ¥ CMEXHBIX JIMCIUIUIMH, CITI0COOCTBYeT Pa3BUTHIO He TOJBKO BBIUMC/IMTENBHBIX HAaBBIKOB, HO U
JIOTUYECKOTO MBbIILIeH!s], OPMHUPOBaHUIO YMeHHs T0/Ib30BaThCsl alrOpUTMaMu, CIIOCOOCTBYeT pa3BUTHIO
YMEHUI IUIaHUpOBaTb U OCYLIEeCTB/ISATh [eATe/IbHOCTb, HAllpaB/IeHHYI0 Ha pellleHHe 3ajay, a Takxke
TIPUOOPETEHUIO MPAKTUUECKUX HaBbIKOB, HEOOXOJUMBIX B ITOBCEAHEBHOMN KU3HU.

Copepkanvie JMHUU «An2ebpa» CrHocoOCTBYeT (OPMHPOBAHUIO Y YYaIMXCS MaTeMaTH4ecKoro
anmapara /i1l pellieHus 3a/ja4 U3 pa3/ie/ioB MaTeMaTHUKH, CMeXXHbIX MPeJIMeTOB U OKPY>Karolel peasbHOCTH.
S13bIK anreOphl OAUEPKUBaAeT 3HAUEHNe MaTeMaTHKH Kak sI3bIKa /711 TOCTPOeHHs] MaTeMaTUYeCKUX Mojiesieit
MPOLIECCOB U SIBJIEHWI peasnibHOrO0 Mupa. Pa3BUTHe aaropuTMHUeCKOro MbIIIeHUs, HeoOX0JuMoro, B
YaCTHOCTH, [ OCBOEHUS Kypca MH(OPMAaTHKH, U OB/aJileHe HaBblKaMH JleJyKTHBHBIX PacCy K/leHUH Takxke
SIBJISTFOTCSL 3a/jauaMy u3yueHusi anreOpbl. [IpeoOpa3oBaHre CUMBOJIBHBIX (JOPM BHOCUT CIeU(UIeCKUA
BK/3/| B Da3BUTHe BOOOpa)keHMs yuallluxcsi, UX CIIOCOOHOCTeld K MaTeMaTHMYecKOMy TBOpuecTBy. B
OCHOBHOM LIIKOJIe MaTepuaJs IPyIIypyeTcsl BOKPYT paljMOHa/IbHbIX BbIpaXKEHUU.

Copepxanue paszena «®@yHKyuu» Halle/leHO Ha MOayuyeHue IIKOJbHUKAMU KOHKDETHBIX 3HaHWM O
GYHKIMM KaK Ba)KHeHIIel MaTeMaTHuecKoW MOfenud Jisi OMUCaHWs W MCCIe[OBaHWs Pa3HOOOpa3HbIX
npoLieccoB. V3ydyeHue 5TOro MaTepuana CIOCOOCTBYeT Pa3BUTHIO Yy YYallMXCs yMeHHs MCIO/b30BaTh
pas3/ivyHble $3bIKM MaTeMaTWKU (C/IOBeCHbIM, CHMBOJIMUeCKWM, rpaduyeckuii), BHOCUT BK/aJ B
(opmMHpOBaHUe Npe/iCTaBIeHUI O POJIM MaTeMaTUKU B Pa3BUTUX LIUBWIM3aLUU U KYJIbTYDBI.

Pa3nen «BepossmHocmb U Cmamucmuka» CTaHOBUTCS 00s3aTesTbHBIM KOMIIOHEHTOM IIKOJIBHOTO
o0pa3oBaHusl, YCUIMBAIOIIUM €ro MpUKIaJHOe M TpakTHYecKoe 3HaueHWe. JTOT MaTepuan HeoOXO[uM,
npexkie Bcero, A ¢GopMHpoBaHMsl (YHKIMOHA/JBHOW TPaMOTHOCTM — YMeHWM BOCIPUHUMATh U
aHa/IM3UpoBaTh WH(OPMALMIO, Tpe/CTaBJIeHHYI0 B pas3/lMuHbIX (pOopMax, MOHUMAaThb BePOSTHOCTHBIM



XapakTep MHOTMX peaslbHbIX 3aBUCUMOCTEN, POX3BOJUTh NPOCTeMILIe BePOSITHOCTHBIE pacyeThl. V3yueHue
OCHOB KOMOMHATOPHKHU TO3BOJIAT yYall[eMyCsl OCYILeCTB/ISTh PACCMOTPeHHe CiyuaeB, repebop U TMozcyer
YyKC/la BAPMAHTOB, B TOM YMCJIe B IPOCTEMILMX MPUKIAJHBIX 3aavyax. [Ipy W3yuyeHUM CTaTUCTUKUA U TEOPUU
BEPOSITHOCTel 000ralaroTcs pe/CTaBIeH|sl 0 COBPeMEeHHOW KapTHHe MHpa M MeTo/jaX ero MCC/ie/|0BaHMUs,
(opMupyeTcsi TOHMMaHHWe pOJM CTaTUCTUKM KakK HCTOUHMKA COLMA/JbHO 3HAUMMOM HH(pOpMaLMu WU
3aK/1a/IbIBatOTCsI OCHOBBI BEPOSITHOCTHOT'O MBILLIEHUS].

1. IToBTOpeHne Kypca aaredpst 8 kmacca — 4 uvaca. PayuoHanbhble Opobu. KeadpamHble
KopHu. KeadpamHble ypasHeHusi. HepaseHcmea. CmeneHb ¢ ompuyame/bHbIM YeablM NoKazamesem.

Ilesb: BOCCTAaHOBUTH, CUCTEMATH3MPOBATh, 0000IIMTH 3HaHUS 110 KypCy anrebpbl 8 kiacca.

2. KBagpaTnunass ¢yHkiusa — 24 yaca. @yukyus. Ceolicmea ¢yHkyuli. Keadpammbili
mpexuneH. PaznodceHue kadpamHo20 mpexuieHa Ha mHodcumenu. dyukyus y = ax? + bx + ¢, ee ceolicmea
u epacgpux. CmeneHHas (pyHKYusl.

Ienb: paclIMpuUTh CBeZleHHs1 O CBOWCTBAX (PyHKLMIA, 03HAKOMUTD yuallliXCsl CO CBOMCTBaMU U
rpavKoM KBaIpaTUUHOMN (PYHKLIUU.

B Hauane Tembl CHCTeMaTU3UPYIOTCS CBefleHUs] O (QYHKUUsAX. [IOBTOPSIOTCS OCHOBHbBIE TMOHSITUS:

GyHKLMS, apryMeHT, 00siacTh ompezieneHuss QyHKUWH, Tpaduk. [JaroTcs MOHATHS O BO3pAaCTaHUM U

yObIBaHMM (YHKIMM, TTPOMEKYTKaxX 3HAKOIMOCTOSHCTBA. TeM cambIM co3faeTrcst 0as3a AJisi yCBOEHHs

CBOWCTB KBaJpaTMUHOM U CTeMeHHOW (QYHKLUHM, a Takke /A JajbHelero yriay6sieHus

(bYHKIMOHA/TBHBIX Tpe/|CTaB/IeHUH MPY U3y4YeHUH Kypca anreOpbl ¥ Havyas aHaIu3a.

[TogroToBUTE/NBHBIM IIIarOM K W3YYEHHIO CBOWMCTB KBAJPaTUUHOM (YHKLUM SIB/ISETCS TaKXKe

paccMOTpeHHe BOIMpoca O KBaJipaTHOM Tpexu/ieHe U ero KOPHSX, Bbl/le/IeHUM KBaZipaTa [Byu/ieHa U3

KBA/[PaTHOT'O TPexuJsieHa, pa3/ioKeHWHU KBaJIpaTHOTO TpexusieHa Ha MHOXKUTEJIH.

N3ydyenue KBaZipaTUuHOM (QYHKUMUM HauuMHAeTCs C pacCMOTpeHHst QYHKUMUY =  ax’, ee

CBOMCTB HOCOOEHHOCTeM TpadirKa, a TakKe [APYrMX UYaCTHBIX BUJIOB KBa/IpaTUUHOM (GYHKIUU —

GyHkiuiiy = ax’ + b,y=a (x—m)’. DTM CBeJieHUs] HCIIO/IL3YKOTCA TPU M3YYeHWH CBOMCTB

KBaZIpaTUYHOU QyHKIMHU 0011iero Buzia. BakHo, UTOOBI yualjuecs: MOHsM, YTO Tpaduk GyHKUUU y =

ax? + bx + ¢ MOXeT ObITh TI0JlyYeH U3 rpaduka QYHKIHMU Y = ax’ C MOMOII[bIO JBYX Tapajie/bHbIX

nepeHocoB. IlpveMbl mMocTpoeHusi rpaduka QyHKIMMY = ax?+ bx + ¢ orpabaTbiBalOTCAd Ha

KOHKPETHBIX npuMepax. [Ipy aToM ocoboe BHUMaHMe ciieflyeT y/enuTh (OPMUPOBAHUIO Y YUaIIXCs

yMeHHsI yKa3blBaTh KOOPAMHATHI BepIIWHBI T1apabojibl, ee OCb CUMMETDHUH, HaripaB/ieHUe BeTBei

niapaboyibl. [1py M3yueHHH 3TOM TeMbl AabHelillee pa3BUTHe T10/y4aeT YMeHHe HaX0UThb 10 rpauKy

TIPOMEXXYTKM BO3pacTaHWss W yObIBaHUS (PYHKIMM, a TaKXe MPOMEXYTKH, B KOTOPBIX (QYHKIUS

COXpaHsieT 3HaK. Yyauuecs 3HaKOMSITCSI CO CBOWCTBAMM CTeleHHOM (PYHKLMMy = X" [IpU YETHOM U

HEUeTHOM HaTypajbHOM TlOKa3arese n. BBOAUTCS MOHSATHe KOpHS N-i cTerieHu. OHU TMOMy4aroT

Tpe/iCTaB/ieHNe O HAaXOXK/eHWU 3HaueHHI KODHSI C TOMOIIbI0 KasbKy/ATOpa, MpHueM BbIpaboTkKa

COOTBETCTBYIOIIMX YMEHHUH He TpeOyeTcs.

B pe3yibmame u3yuyeHusi 0AHHOU MeMbl 00yuarOWulics 00/14ceH

3Hamb/NOHUMamb: oripe/iesieHre KBaJpaTHOTO TpexuseHa, (POpMy/IMPOBKY TeOpeMbl O Pa3/i0KeHUU

Ha MHOXXWTeJIM KBaZIpaTHOTO Tpexu/ieHa; orpe/iejieHre CTelleHHON (PYHKLMU C HaTypa/ibHbIM

TroKa3aTesieM; CBOMCTBA CTeleHHOW (YHKLIMU C YeTHBIM 1 HeUeTHBIM T10Ka3aTesieM; ornpe/iesieHre

KOPHS$I [1I-0M CTeleH! C paljiOHa/IbHbIM [10Ka3aTeseM;

YyMemb: BbIZIe/ISITh KBa/[paT AByWIieHa U3 KBaJpaTHOT'O TPexXusieHa; pack/a/iblBaTh TPeXuieH Ha MHOXKUTEH,
€CJIM eCTb KOPHU; CXeMaTHUuecKu n300pakatsb rpaduk GyHKIMKA Y=X MPY Pa3/INYHbIX 11 ¥ OMHUCHIBaTh
CBOWCTBA; BHIYUC/ISTH 3HaUeHHe KOPHS M-0i CTereHu; YIpollaTh BbIDAXKEHUsI CO CTEeNeHsIMU.

Hcnosab3o8amb npuobpemeHHble 3HAHUS U yMeHUS 8 NPAKMUYecKoll 0esimesibHOCMU U NO8CeOHeBHO
MCU3HU J71s1: uTeHus rpadMKoB (DYHKLUM, pelieHNst HeC/IOKHBIX anrebpanuecKux 3a/au.

YYA:
KoMMyHUKaTUBHbBIE:
Cnymiath ¥ CbIIIATE APYT APYTa; PeACTaB/IsITh KOHKPEeTHOe CoZiep>KaHre U CO00II[aTh ero B MMCbMEeHHOM U
yCcTHOU dopme.
PeryisiTuBHbIE:
[TpyHUMATh TI03HABATE/ILHYIO 11€7Tb, COXPAHATh €€ TP BBITIOJTHEHUH YUeOHbBIX IeMCTBUM, pery/upoBaTh



BeCh IPOL[eCC UX BBITIOJTHEHUS U YETKO BBITIONHATL TpeOOBaHUs 1T03HaBaTeIbHOMN 3a/jaumu.
ITo3HaBaTe/IbHBIC:

BbIBOAI/ITb C1eCTBUA U3 UMEOIIUXCA B YC/IOBUM 3a/ldUM IdHHBIX; YCTAHAB/IMBATH TIPUUMHHO-C/1€ JCTBEHHbIE

3.

CBA3H.

YpaBHeHHs ¥ HepaBeHCTBA C 0/{HOM nepeMeHHOH — 14 uyacoB. Llesble ypasHeHusl.
/JIpobHble payuoHanbHble ypagHeHusi. HepageHcmea emopotl cmeneHu ¢ 0OHOU nepeMeHHOLl.
Memoo uimepesanos.

Ienb: cucTeMaTu3upoBaTb U 00OOIIUTH CBeAEHUS O PpeIIeHWH LelbIX W JAPOOHBIX
paliMoHabHbIX YDPaBHEHUW C OJHOUM mepeMeHHOW, chOpMHPOBaTh yMeHUe pelllaTb HepaBeHCTBA
Bugaax’ + bx +c>0uwmax’ + bx +c<0,rme a # 0.

B 3101 TeMme 3aBeplaeTcs U3y4yeHHe paljMOHA/IbHBIX YPaBHEHUH C OJHOU IlepeMeHHOU. B cBssu
C 3THM TIPOBOAUTCS HEKoTopoe 0000IiieHue W yriyOsieHWe cBefeHUWH 00 ypaBHeHUsiX. BBogsrcs
MOHATHUS L[eJIOT0 PaLMOHATbHOTO YpaBHEHHsI U ero CTeleHW. Yyaljuecs 3HaKOMSITCSl C pelleHHeM
ypaBHEHUI TpeTbell CTereHU W UeTBEPTOW CTerleHW C TOMOILBI0 pa3/ioKeHUsI Ha MHOXWUTeNMd U
BBeJleHUsI BCIIOMOraTe/bHOM IepeMeHHOW. MeToj pelleHWss YypaBHeHWM IyTeM BBeJeHHUs
BCIIOMOTaTe/IbHbIX TlepeMeHHbIX OyJeT ILIMPOKO WCII0/b30BaThCs B Ja/ibHeNIeM TpU pellieHud
TPUTOHOMETPUYECKUX, JIOrapu(pMUUeCKHX U APYTUX BU/IOB YPaBHEHUH.

PaciivpsitoTcsi  cBefleHMsi O pellleHMM JApOOHBIX palMOHANbHBIX YpaBHeHWH. Yuarruecs
3HAaKOMSTCSI C HEKOTOPBIMM CIleLjia/IbHbIMU ITPUeMaMU pellleHus] TAKUX YPaBHEeHU.

®dopMUpOBaHKe YMEHUM pelaTh HepaBeHCTBa Buza ax’ + bx + ¢ > 0 mmmax? + bx + ¢ <0,
raea#0, OCyleCTB/SIETCS C OMOPOM Ha CBeZieHUsl O rpaduke KBaJpaTUUHOW (YHKIMM (HarpaB/ieHUe
BeTBell rapaboJibl, ee pacriojiokeHre OTHOCUTEeNbHO ocu Ox). Yualuecsi 3HaKOMSATCSI C MEeTOJ0M
VMHTepBaJIOB, C IOMOLL[bI0 KOTOPOr'0 pellatoTCsl HeCI0XKHbIe pallOHa/IbHble HepaBeHCTBa.

B pe3yabmame u3yueHusi 0aHHOU meMbl 00y4arouwjuticsi 00/14ceH

3HAMb/NOHUMaMb: TIOHSATYSI LIeJIOTO PALjIOHAIBHOTO ypaBHEHHUs; CIIOCOObI pa3/ioyKeHust

MHOTOY/IeHa Ha MHOXKUTeH; orpe/iesieHre OWKBaJpaTHOro, [pOOHO-paljMOHa/IbHOTO YpaBHEHUH;
a/ITOPUTM pellleHust ApoOHO-paliMOHa/IBHBIX YPaBHEHUIA; OTpe/iesieHre HepaBeHCTBa 2-0U CTereH! C
0/JHOM TlepeMeHHOM; rpacuueckuii criocob pelieHUsi HePaBeHCTB (arOPUTM); METOJ, MHTepPBaJoB;
yMemb: OTIpeJiesiIsiTb BU/Ibl ypaBHEHHM; B1aZieTh pa3nyHbIMU Crioco0amMy pasioyKeHUss MHOTOuU/IeHa Ha
MHOYKUTEJ/TU; TIPUMEHSITh aJITOPUTM pellieHusi JpOOHO-paliMOHaIbHBIX YpaBHEHUH JIJisi UX pelleHus;
orpeiesisiTh HepaBeHCTBA 2-01 CTeIeHH C OJHOM TlepeMeHHOM; MPUMEHSITh TpaduuecKuil criocob s
YX pelleHs; TPUMEeHSITh MeTO/, UHTepBaJsIOB.

Hcnosab308amb npuobpemeHHble 3HAHUSL U yMeHUs1 8 NPAKMUYeCKol 0esimeaAbHOCMU U
NoeceOHe@HOLl HCU3HU [IJIsT: PeIlleHNs 11eJIbIX PAal[OHATBHBIX, OMKBa[PaTHBIX, JPOOHO-paIlMOHATbHBIX
ypaBHeHUH.

YYA:
KoMMmyHuUKaTHBHBIE:
Cny1aTh ¥ CbILATh APYT APYra; Mpe/CTaB/sTh KOHKPETHOe CoZiepykaHue U coo0IaTh ero B
MUCbMEHHOU U YCTHOM opMme.
PerynsaruBHble:
[TpyHUMAaTD TI03HABATe/IbHYIO 1]e/Tb, COXPAHSTh €€ TIPH BLIMOJIHEHWHU YUeOHBIX 1eCTBUH,
perynvpoBaTh BeCh MPOLIECC UX BBIMOTHEHUS U UETKO BBITIONHATH TPeOOBaHMs MT03HABATeIbHON
3a7iaunl.
IIo3HaBaTe/bHBIE:
BbIBOAWTE C/1eiCTBUS M3 UMEIOLIMXCS B YCJIOBUM 3a/lauM IaHHBIX; yCTaHAB/IMBaTb NPUYMHHO-
C/1e[JCTBEHHbIE CBSI3U.

4. YpaBHeHMA U HEpaBeHCTBA C iByMs MlepeMeHHbIMH — 17 yacoB. YpagHeHue ¢ 08yMs
nepemeHHbIMU U e20 2paguk. Cucmembl ypagHeHuli mopoli cmeneHu. PeweHue 3adau ¢
nomouwblo cucmem ypasHeHull mopoti cmeneHu. HepaseHcmea ¢ 08ymsi nepeMeHHbIMU U UX
cucmembl.

Henn: BbpaboTaTh yMeHHe pellaTh MPOCTeWllINe CHUCTeMbI, COZeprKallie ypaBHEeHHe BTOpPOU
CTeIleH! C ABYMsl [lepeMeHHBbIMY, U TeKCTOBbBIe 3a/jaui C IIOMOLLBbI0 COCTaB/IeHUs] TAKUX CUCTEM.



B paHHOI TeMe 3aBeplliaeTCs M3yueHue CUCTeM ypaBHeHUI ¢ IByMs repeMeHHbIMU. OCHOBHOe
BHUMaHWUe Y/Ie/IIeTCS CUCTeMaM, B KOTOPBIX OZIHO U3 YPaBHEHUM Me€PBOI CTeTIeHH, a [Pyroe BTOPOM.
O3HakoMJIeHHe yuallliXCsl C IPUMepaMU CUCTeM YpaBHEeHUM C IByMs TlepeMeHHbIMH, B KOTOPbIX 00a
ypaBHEeHUsI BTOPOU CTEIeHH, JO/DKHO OCYIIEeCTBISATHCS C JOCTaTOYHOM OCTOPOXKHOCTBIO U
OrpaHUUMBAaTHCS MPOCTEUITUMU TTPUMePaMH.

[TpuBneueHre W3BECTHBIX yUaAIUMCS TPAQUKOB TIO3BOJISIET TIPUBECTH MPUMEPbI rpaduuecKoro
peliieHUst cucteM ypaBHeHHH. C MOMOIIIbI0 rpaduyecKUx rpeiCTaBlIeHUI MOXKHO HarJISIAHO 10Ka3aTh
yUalyuMCsi, YTO CUCTEMBI IBYX YPaBHEHHM C IByMsI IepeMeHHBIMU BTOPO# CTeTIeHW MOTYT UMeTh
O[THO, /IBa, TPH, YeThbIpe pellieHust UK He UMeThb pelleHuH.

Pa3paboTaHHBIi MaTeMaTHUeCKWH armapar T03BOJIsieT CYIN[eCTBEHHO pacCIIUpUTh KjacC
coJiep>KaTe/bHbIX TEKCTOBBIX 3a/lay, pPelllaeMbIX C IOMOIIbI0 CUCTeM ypaBHEHUH.

V3yueHue TeMbl 3aBepIIaeTCsl BBEEHHUEM TTOHITHN HepaBeHCTBA C IByMsI TlepeMeHHbIMH U
CUCTeMbl HepaBeHCTB C /IByMsi lepeMeHHbIMU. CBefieHusi 0 rpadUkax ypaBHeHHUH C AByMsI
repeMeHHBIMH HUCTIOJB3YHOTCS TIPY WITFOCTPALIUKA MHOXKECTB PellleHHH HEKOTOPBIX MPOCTEHIIINX
HEepaBeHCTB C JIByMsi lepeMeHHbIMU U UX CUCTeM.

B pe3ys1bmame u3yueHusi 0AHHOU MeMbl 00yuarouwjuticsi 00/14ceH

3HAMb/NOHUMAMb: OTIpeJie/ieHNe pellieHNs ypaBHeHUsI C IByMsl lepeMeHHbIMU; OTipe/iesieHue
rpaduKa ypaBHEHUS C JBYMs TlepeMeHHBIMU; UTO 3HAUUT PEIlUTh CUCTEMY YPaBHEHUI BTOPOU
CTereHH, (a/irOPUTM pellieHus1); orpefiesieHre pellleHrsl HepaBeHCTB C /IByMsl lepeMeHHbIMU; pellieHue
CUCTeMbI HepaBeHCTBA C /IByMsl IePeMeHHBIMUY;

yMeThb: rpaduecky peliaTb CUCTeMbl ypaBHEHU; IPUMeHSITh Criocob MOo/ICTaHOBKH; pelliaTh 3a/jauu C
MOMOLI[bIO0 CUCTEM yPaBHEHUI BTOPOI CTereHu; rpadvuecky UIHOCTPUPOBATh MHOXKECTBA pellieHui
HEKOTOPBIX CCTeM HepaBeHCTB C JBYMs IlepeMeHHbIMU U UX CUCTEeM.

Hcnosib30BaTh NpuoOpeTeHHbIE 3HAHUSI M YMEHUsI B MPAKTUUYECKOM /IeATe/IbHOCTH U
MOBCeHeBHOM XM3HM [|/Is1: pellieHNs] ypaBHeHU, CCTeM ypaBHEeHUM 1 CCTeM HepaBeHCTB C JIByMsI
repeMeHHBIMH.

YYA:
KoMMyHUKaTHBHBIE:

[peacTaBasSTh KOHKPETHOE COJiepyKaHKe W CO001[aTh ero B MUCbMEHHOM U yCTHOU (hopMe;
YMeTb (WM pa3BUBaTh CIIOCOOHOCTD) C TTIOMOIIIBIO BOMPOCOB 100BIBATh HEIOCTAIOIYI0 HH(POPMALIHIO.

PerynaTuBHbIe:
CraBuTh yueOHYI0 3alauy Ha OCHOBE COOTHECEHUs TOTO, UTO YK€ U3BECTHO, YCBOEHO, U TOTO, UTO eIIlé
HEeN3BeCTHO; CaMOCTOSITe/IbHO (POPMY/IMPOBaTh MO3HABATE/IbHYO 1ie/ib M CTPOUTD JIeMCTBUS B
COOTBETCTBUU C Hell.

ITo3HaBaTe/1bHBIE:
ITpoBogUTH aHa/IN3 CMIOCOOOB pellieHHs 3ajau

5. Apudmernueckas 4 reoMeTpuUecKas nporpeccuu — 15 uacoB. Apugpmemuueckas u
2eomempuyeckasi npozpeccuu. @opmysbl N-20 UaeHa U CyMMbl NepabiX N U1eHO8 Npo2peccull.
BeckoHeuHo yOblgaiouwjasi ceomempuyeckdsi npo2peccusl.

Hensn: nate noHsTHUs 00 apudMeTUUeCKol U reOMeTPUYeCKOU MPOrpeccrsix Kak YhCIOBbIX
TI0C/IeZI0BaTeIbHOCTSIX 0CO00T0 BH/A.

[Tpu “3yuyeHUU TeMbl BBOJUTCS TIOHSTHE TI0C/Ie/10BaTeIbHOCTH, Pa3bsICHSIETCS] CMbIC/ TEPMUHA
«N-1 uieH Moc/aej0BaTeIbHOCTH», BbIpabaThIBAaeTCsl yMeHHe UCTI0/Ib30BaTh MHEKCHOe 0003HaueHwe.
OTU CBe/leHHsI HOCST BCIIOMOTaTe/IbHbIN XapaKTep Y UCTO/b3YHTCS /1JIs1 U3yUeHHsl apUQMeTHUUecKou U
reoMeTpUUeCKON MPOrpeccuil.

PaboTa ¢ ¢opmyaMu n-ro usieHa ¥ CyMMBbI ITePBBIX I1 YJIeHOB TIPOrPeCCHi, TTOMHUMO CBOEro
OCHOBHOTO Ha3HaueHWs1, 03BOJISIeT HeOJHOKPaTHO BO3BPaLaThCs K BBIUMC/IEHUSIM, TOXKeCTBEeHHbIM
rpeoOpa30BaHuUsM, pellleHUI0 YpaBHEeHUM, HepaBeHCTB, CUCTEM.

PaccmarpuBaroTcsi XxapakTepuCTHUecKre CBOMCTBA apupMeTHUYeCKO U reOMeTpruuecKou
MPOrpecCri, UTo M03BOJIsIeT paclliMpUTh KPYT Tpe/jiaraeMbIX 3a/au.

B pe3yabmame u3yueHusi 0aHHOU meMbl 00yuarouwjuiicsi 00/1ceH 3HAMb/NOHUMAMb:
TIOHSITUE T10C/1e[J0BATe/TbHOCTH; CMBIC/I TIOHSITHUS «I1-M» UJIeH M0C/ie[j0BaTe/IbHOCTH; Orpe/ie/ieHue
aprMeTUUeCKOl U reoMeTprUYeCcKOl MPorpeccuii; onpeseneHre pa3HOCTH apupMeTUUeCcKon



MpPOrpecCyy U 3HaMeHareJIs TeOMeTpUYeCKOU NMporpeccrii; (hOpMyJibl -Io YieHa U CYMMBI I1 — UJIeHOB
apu(mMeTUUECKOUN U TeOMeTPUUeCKOM
MpOrpeccrii; XapakTepUCTHKA CBOMCTBA apu(MeTHYeCKOW ¥ TeOMeTpUYEeCKOU MPOrpeccuid;
yMeThb: HCII0/Ib30BaTh UHZAEKCHOe 0003HaueHNe; MPUMEeHSITb ()OPMYJIBbI TI-TO UjieHa ¥ CyMMBI T1-UIeHOB
apu(MeTHUECKON U FreOMeTPUUeCKON MPOrpeccuil /1 BbIITOJIHEHUS YTIPaXKHEHUH.
Vicnionb30BaTh NpHoOpeTeHHbIE 3HAHNSA M YMEHHUs B IPAKTUYECKOH AesiTe/IbHOCTH U
MOBCe/{HEeBHOM XKU3HHU: /1S pellleHus 3a/ay.

yyan

KoMMyHUKaTHBHBIE:
OOMeHHBaTbCs MHEHHUSIMH, TIOHUMATh TTO3ULII0 TIAPTHEDPA, B TOM UHMC/Ie U OTJIMYHYIO OT CBOE;
3a/laBaTh BOTMPOCHI, C/IyLlIaTh U OTBEYATh Ha BOMPOCHI IPYTUX, (HOPMY/TUPOBaTh COOCTBEHHbIE MBIC/IH,
BBICKa3bIBaTh 1 000CHOBBIBATh CBOI) TOUKY 3pPEHHUsI.
PerynaTuBHbIe:
[TnaHupoBaTs (B COTPyHUYECTBE C yUUTe/eM U OJHOK/IAaCCHUKaMH W/IM CAMOCTOSITE/TbHO)
Heo0OXo/iMMble elCTBUsI, OTlepaliiy, 1efiCTBOBaTh I10 JIaHy; CAMOCTOSITe/TbHO TJIaHUPOBATh
HeoOXOZMMbIe /1eMICTBUS, OTIepaLjiH.
ITo3HaBaTe/bHbBIE:

AHanu3upoBaTh yCI0BUs U TpeOOBaHUS 3aJjaull; MPOBOAUTE aHA/IN3 CIIOCOOO0B pellieHus 3a/jauul C
TOUKH 3PeHUs UX paljuOHaIU3alii U SKOHOMUYHOCTH.

6. DJieMeHTBbI KOMOMHATOPUKH U TEOPHUH BeposiTHOCTel — 13 vacoB. KombuHamopHoe
npasusno ymHoxceHusi. [TepecmaHoeku, pazmeujeHusi, couemanusi. OmHocume/nbHasi yacmoma u
8epOosSIMHOCMb CYUAaliHo20 COObIMUSI.

enb: 03HAKOMUTD yUalUXCs C TIOHATUSIMU TIepeCTaHOBKH, pa3MelleHus], COUeTaHus 1
COOTBETCTBYIOLUMHU (hopMysiaMH [ijis TIOJiCUeTa UX UMC/Ia; BBECTU TIOHSTHSI OTHOCUTETbHOM UacTOThI U
BEPOSITHOCTH CTyYaiHOTO COOBITHSI.

M3yueHure TeMbl HAUMHAETCS C PelleHNs 3a/lay, B KOTOPBIX TPeOyeTcsi COCTAaBUTh Te WM WHbIE
KOMOWHAIMK /IEMEHTOB U MO/ICUATATh UX YKC/IO0. Pa3bsicHsIeTCs KOMOMHATOPHOE TIPaBUIO
YMHO)XeHUsI, KOTOpOe UCII0JIb3yeTCs B Aia/ibHellieM Mpy BbIBoZie (hopMyJ1 /17151 To/icyeTa unca
riepecTaHOBOK, Pa3MelljeHr U coueTaHUM.

[pu u3yueHnM JaHHOTO MaTepuania HeoOX0IMMO 00paTUTh BHUMAHHE yUall[uXCsl Ha pa3inure
TIOHATHH «pa3MellieHne» U «CoueTaHre», ChOPMUPOBATh Y HUX YMeHHe Orpe/ie/isiTh, 0 KAKOM BH/e
KOMOWHAaIM uzieT peyb B 3ajaue.

B maHHOI TeMe yuaryecsi 3HAKOMSTCS C Haua/lbHBIMU CBeZIeHHSIMU U3 TeOPUU BEPOSITHOCTEM.
BBOJSITCS TIOHSATHS «C/TydaifHOe COObITHE», «OTHOCHUTE/IbHAs YaCTOTa», «BEPOSITHOCTD C/TyYaliHOTO
coOBITHSI». PacCMaTpUBAIOTCS CTaTUCTUUYECKUN M KJIAaCCUUeCKUH MO/IX0/IbI K OTIpe/|e/IeHUI0
BEPOSITHOCTH CJTyYaltHOTO COObITHS. Ba)kHO 00paTUTh BHUMaHHe yUal[iuXcsl Ha TO, UTO KIaCCHUecKoe
oripe/ie/ieHre BepOSTHOCTH MOXKHO IMPUMEHSITh TOIBKO K TAKMM MO/Ie/IsIM PeaslbHbIX COOBITHM, B
KOTOPBIX BCe UCXO/bl SIB/SIFOTCSI PABHOBO3MOXXHBIMH.

B pe3yibmame u3yueHusi 0aHHOU meMbl 00yuarouwjuticst 00/14ceH 3HAMb/NOHUMAMb:
KOMOMHATOPHOE TIPaBU/I0 YMHOYKEeHUsI; OTIpe/iesieHHe TIepeCTaHOBOK,

pa3MeleHNi, COUeTaHH; TTIOHATHS OTHOIIIEHWH YaCTOThI M BEPOSITHOCTH C/TyYaliHOTO COOBITHS;
(hopMy/IbI /7151 TO/ICYEeTa UX UMCIA; TIOHATHUS «CTydyaliHOe COOBITHE», «OTHOCUTE/TbHAs YacTOTa»,
«BEPOSITHOCTh CJTYYalHOTO COOBITHS»;

YyMemb: Pa3/uaTh TIOHSTHS «Pa3MellleHre» U «COUYeTaHHs»; OTIpe/esisiTb 0 KaKOM BU/le KOMOWHALIH
U7ieT peub B 3a/jauax; pelaTh 3a/jaud, B KOTOPBIX TpeOyeTCsi COCTAB/ISATh Te WK UHbIe KOMOWHALUH
3/IEMEHTOB U TIOZICUMTATh WX YHCJIO; BEIUMC/ISTH BEPOSTHOCTh CTyUaitHOTO COOBITHS TIPH
K/IaCCUYeCKOM TIOAXO/Ie.

Hcnosb308amb npuobpemeHHble 3HAHUS U yMeHUs1 8 NPAKMUYecKou Oesime/AbHOCIMU U
noeceOHe8HOll HCU3HU JI7isl: pellieHrss KOMOMHATOPHBIX 3a/1au.

Yya
KoMMyHUKaTHBHBIE:
YcraHaBnMBaTh pabourie oTHOLIeHUsT; 3HEKTUBHO COTPYAHUYATE U CITIOCOOCTBOBATDH TIPOIYKTUBHOMN
KOoOTlepaLjiu.



PerynsitTuBHble:
CocTaB/ATh I/1aH U N0C/1eZJ0BaTe/IbHOCTD [eCTBUN; BHOCUTh KOPPEKTHUBBI U JIOTIO/IHEHUS B
COCTaBJ/IeHHbIe I1JIaHBbI.
ITo3HaBarTe/IbHBIE:
Bribupats Haubosee 3¢ deKTUBHBIE CITIOCOOLI pellieHus 3a/jaui B 3aBUCMMOCTU OT KOHKPeTHBIX
YCJIOBUI{; IPOBOAUTE aHA/IN3 CII0COOO0B pellieHust 3a/jau; BOCCTAHAB/IMBATE MPEeJMETHYIO CUTYaLHI0,
OTMCaHHYIO B 3a/laue, yTEM repeopMyiMpoBaHUs, H300pa)kaTh Ha CXeMe TOJIbKO CYILeCTBEHHYIO
MH(OpPMaIMIO; aHaTM3UPOBaThb 0OBEKT, BbI//Isis CYIL|eCTBeHHbIE U HeCyIleCTBeHHbIe TPU3HAKH.
7. IloBTOopenue. O0o0menne u cucremarusanus — 14 vacoB. Yucaa u ebluucaeHus.
BbipadsiceHus u npeobpasosaHusi. YpasHeHust u HepageHcmed. DyHKyuU.
Ilesb: moBTOpEeHUe, 0000IIeHHe ¥ CUCTeMaTH3alus 3HaHUH, YMeHUH U HaBBIKOB 3a KypC anreOpsl 7 -
9 kiaccos.
YYZ
KoMMyHHKaTHBHBIE:
AprymMeHTHpPOBAaTh CBOK TOUKY 3PEHUs], CTIOPUTh U OTCTaUBATh CBOFO MO3MLIMI0 HEBPAXKA€OHBIM 1IsT
OTMOHEeHTOB 00pa30M; pa3BHUBaTh YMEHUsI MHTeTPUPOBAThCS B TPYIIITY CBEPCTHUKOB U CTPOUTD
MPOAYKTUBHOE B3aUMOJEMCTBHE CO CBEPCTHUKAMU U B3POC/IBIMU.
PerynsaTuBHbIe:
BHOCUTb HEOOXOAVMBIE [IOTIOJTHEHUS ¥ KOPPEKTUBHI B TUIaH U Criocob /1efCTBUS B CTyuae
pacxo’KJieHusl 3TajI0Ha, peabHOr0 JeMCTBUS U ero pesyJibTaTa.
ITo3HaBaTe/IbHBIE:
Ocy1ecTBAATh CpaBHEHME Y KaacCU(UKALMIO 110 3a/laHHbIM KPUTEPHUSIM.

YueOHO — TeMaTHUeCKHH I/IaH

Pacnpepenenue Hassanue pa3pena Kommuecr
y4eOHBIX YacoB BO 4acoB
1o pasjejaM
NporpaMmsl.
Ne n/m
TToBTOpeHHe Kypca aiaredpsl 8-ro Kjacca. 4
[ToBTOpEHMe: apu(MeTHUeCKH KBaZlpaTHbIA KOPEHb. 1
[ToBTOpEHMe: KBaJpaTHbIE YpaBHEHHS. 1
[ToBTOpEHME: HEPAaBEHCTRA. 1
Bxooduas duazHOcmuka. 1
Tema 1. KBappaTuuHasa (yHKIus. 24
1.1 Ananu3. ®yHKIMA: 00/1aCTh OIpe/ieIeHus.. 1
1.1 OyHKIYs: 00/1aCTh 3HAUEHUM. 1
1.2 CsoricTBa (DYHKIMH: BO3pacTaHWe, yObIBaHHE (YHKIIHH. 1
1.2 CaoticTBa yHKIMM: HauOOJIbIIee, HAUMEHbIIIee 3HaueHUs GYHKIUH, HYJIH 1
byHKIMH.
1.2 Haxo)xgeHre cBOMCTB GYHKIMH 110 (hOpMYJie U 10 rpaduKy. 1
2.3 KBazipaTHbIl TpexusieH U ero KOpHU. 1
2.3 BrizieneHre KBajipaTa ABYY/I€Ha U3 KBaJPaTHOTO TpexXu/ieHa. 1
24 Teopema 0 pa3oKeHUM KBaJPaTHOTO TpexujieHa Ha MHOXKUTEJIU. 1
2.4 IIpuMeHeHue TeopeMbl O pa3/ioKeHUU KBaIpaTHOIO TpexusieHa Ha 1
MHO>KHTEIU JisI Ipeo0pa30BaHust BbIDAYKEHHUH.
KourponbHas padora Ne 1 mo Teme «@yHKIMSA U ee CBOHCTBa». 1
3.5 Anamus. ®PyHkuusa y=ax’. I'paduk. 1
3.5 dyukuus y=ax’. CBONCTBA. 1
3.6 [paduku GyHKUME y =ax’ + n. AJIFOPUTM MOCTPOEHHUSI. 1
3.6 I'padviku pyHKIMU y =a(x- m)”. AJIFOPUTM MIOCTPOEHHUS. 1
3.6 Wcrnosi30Banue 111a6/10HOB Tlapabost 71t mocTpoeHus Tpadrka GyHKIN 1
y =a(x- m)* +n




3.7 ITocTpoeHue rpacduka KBalpaTUUHON (PYHKIIMH. 1

3.7 CroiicTBa QyHKIMU y =ax” +6x +cC. 1

3.7 BusiHue ko3¢ duimeHToB a, b v ¢ Ha pacrnosioykeHue rpapuka 1
KBa/IpaTUUHOM (PYHKIIMH.

4.8 DyHKLMSA y=X". 1

4.8 KopeHb n-oli cTemneHwu. 1

4.9 O06o011eHMe U crcTeMaTH3alus 10 TeMe «KBazipaTuuHast hyHKI[USI». 1
KourtponbHas padora Ne 2 mo Teme "KBagpaTtuunasa ¢pyHknus'. 1

4.10 Ananmus. [Ipo6Ho — ivHelHast QyHKIMS U ee rpaduk. (M3 pybpuku «nst 1
TeX, KTO XOUeT 3HaTb OOJbIIIe»).

411 CrereHb C paljMoHa/ibHBIM TI0Ka3aresneM. (M3 pyopuku «[Ijist Tex, KTO XOueT 1
3HAThb OOJIbIIIE»).

Tema 2. YpaBHeHHsI 1 HEPABeHCTBA C 0JHOM MepeMeHHOM. 14
5.12 [lesioe ypaBHeHUe U ero KOpHU. CTeneHb ypaBHEHUS. 1
5.12 PellieHre ypaBHeHMM BBICIIMX CTeMeHer MeTO[0M 3aMeHbI TepeMeHHOM. 1
5.12 Peliienyie ypaBHeHHUM BHICIIIMX CTeTleHel MeTO0M pa3/ioyKeHUs] Ha MHOXKUTe/IH. 1
5.13 IpobHO - paijioHa/bHbIe YPaBHEHUSI. 1
5.13 Pelrenre po6OHO-palOHABHBIX YPABHEHUH 110 a/ITOPUTMY. 1
5.13 Hcronb30BaHMe MeTo/ja 3aMeHbI TTepeMeHHOM TIPH pellieHuH JpoOHO- 1

palMOHA/IbHbIX YPaBHEHUM.
5.13 Vcrosib30BaHMe pa3/MUHBIX TIPUEMOB M METO/IOB TIPH pellieHruH JpoOHO- 1
palMOHA/IbHBIX YPaBHEHUM.
6.14 HepaBeHCTBa BTOPOM CTeIeHU C OJHOMN TTlepeMeHHOM. 1
6.14 AJIrOpUTM pellleHrsi HepaBeHCTB BTOPOM CTEIeHU C OJJHOM TlepeMeHHOM. 1
6.15 PeluieHue 1je/1bIX paliioHa/IbHBIX HEPABEHCTB METO0M MHTEPBAJIOB. 1
6.15 PellieHue 11e/1bIX HepaBeHCTB MeTOA0M MHTEPBA/IOB. 1
6.15 PellleHre ApOOHBIX HEPABEHCTB METOZIOM MHTEPBAJIOB. 1
KoHnTtposibHasi padota Ne 3 mo Teme "YpaBHeHHsI U HEPABEHCTBA C 1
O/THOM TepeMeHHOoM "' .
6.16 Amnanm3. HekoTopble NpreMbl pellieHus He/biX ypaBHeHui. (V13 pyOpuku 1
« sl TexX, KTO X0UeT 3HaTh OOJIbIIe»).

Tema 3. YpaBHeHNs 1 HEPAaBeHCTBA C /IBYMsl NepeMeHHbIMH. 18
7.17 YpaBHeHHe C IBYMsI TIePeMeHHBLIMH U ero rpaduk. 1
7.18 I'padprueckuii criocob peleHyst CUCTEM YPaBHEHMM. 1
7.18 PerreHre crucTeM ypaBHeHHH rpaduueckm. 1

JTuarHocTuueckas padora 3a 1 moayrojgue. 1
7.19 PelieHye cUCTeM ypaBHEHHMH BTOPOM CTEIeHH CII0COOOM IMO/ICTaHOBKHU. 1
7.19 PelnieHre cHCTeM YpaBHEHHH BTOPOM CTEIeHU CIIOCOO0M CI0KEeHHsI. 1
7.19 PerieHrie cHCTeM YpaBHEHUM BTOPOM CTereHU Pa3IMUHBIMU CITIOCOOaMM. 1
7.20 Peruenue 3ajau Ha ABM)KEHUE C IOMOILLIBbIO CUCTEM YPaBHEHUI BTOPOU CTEMeHU. 1
7.20 PelleHue 3a/1au Ha pabOTy C ITOMOIIBIO CUCTEM YPAaBHEHWI BTOPOH CTEIEHHU. 1
7.20 PeltieHre pa3nuuHbIX 33/jay C MOMOILbIO CUCTEM YpPaBHEHUI BTOPOU CTeeHu. 1
8.21 Pelntenne nMHeMHBIX HEPABEHCTB C ABYMs IePeMeHHBIMH. 1
8.21 PellleHre HepaBeHCTB BTOPOW CTeNeHU C [IBYMsl llepeMeHHbIMHU. 1
8.21 [IpoOHO-/TMHeHbIE HEPABEHCTBA. 1
8.22 CucreMbl HepaBeHCTB C [IBYMsl TTepeMeHHbIMHU. 1
8.22 PernieHne cvucteM HepaBEeHCTB C IBYMsI IePEMEHHBIMU. 1
8.22 O06006111eH1E TI0 TEME « Y paBHEeHUs M HEpAaBEHCTBA C IBYMsl [IepeMeHHBIMU». 1

KonTposbHas padora Ne 4 1o TeMe «YpaBHeHHsI © HEPABEHCTBA C 1

JABYMsi epeMeHHbIMMI».
8.23 AHnanu3. HekoTopble npreMsl pellleHrst CUCTEM ypaBHEHUW BTOPOM CTereHu 1

c aBymst iepemeHHbIMA. (VI3 pyOpuKu «/I/ist TEX, KTO XOUeT 3HaTh
Oo/bIIe»).




Tema 4. Apudmernueckas ¥ reoMeTpuuecKas Nporpecciu. 15
9.24 IMocnenoBaTeTbHOCTU. PeKyppeHTHEIH criocob 3a/aHus TT0C/Iej0BaTeTbHOCTH. 1
9.25 ApudMeTrueckasi Iporpeccus. 1
9.25 dopmyna (peKyppeHTHasi) N-To WieHa apudMeTHUeCKOM MMPOrpecCum. 1
9.26 Haxosk/leHre CyMMBbI MIepBbIX N U7IeHOB apu(MeTHUYeCKOM MPOrpecCUm. 1
9.26 PasHoCTb apudMeTHUeCKOl MPOrpeccum. 1
9.26 [TpumeHeHre GhOpMyJibl CYMMBI IIEPBBIX N UJIEHOB apu(pMeTHUYeCKOi 1
TIPOrpPecCuu MpU pellieHuH 3aau.
KourponbHas padora Ne 5 mo Teme «ApudMeTruecKas Mporpeccusi». 1
10.27 Amnanus. ['eoMeTpuueckasi Iporpeccusl. 1
10.27 CBOMCTBO reOMeTPHUUYECKOM NPOrPeCCHU. 1
10.27 PopMyna n-ro ujieHa reoMeTpUueCcKOu MporpecCuu. 1
10.28 CymMa 6eCKOHEeUHOM reoMeTpHuecKou mporpeccuu npu Igldl. 1
10.28 @PopmyJ/ia CYMMbI MEPBBIX N YIEHOB TeOMeTPUUYECKOU MPOrPeCcCHu. 1
10.28 Haxo)kieHre CyMMbI MEPBBIX N UJIeHOB I'eOMeTPHUUeCKOM MPOrpecCru. 1
KoutponbHas padora Ne 6 mo Teme «['eoMeTpruuecKasi Mporpeccus». 1
10.29 Ananmu3. Metos MatemaTuueckoi uHAyKiud. (M3 pybpuku «/Iis Tex, KTo 1
X0UeT 3HaTh OOJIbIIIe»).
Tema 5. J/ieMeHTbl KOMOMHATOPHKH M TEOPHH BEPOATHOCTEH. 13
11.30 [TpuMepbl KOMOMHATOPHBIX 3a/]au. 1
11.30 KoMOMHAaTOpHOE MpaBU/I0 YMHOKEHHSI. 1
11.31 [lepecTaHOBKa M3 N 371eMEHTOB KOHEUHOT0 MHOXKeCTBa. 1
11.31 KomOuHaTopHbIe 3a/jaur Ha HaXOXK/eHHe YKCia TIepeCcTaHOBOK U3 N 1
371IEMEHTOB.

11.32 Pa3merrienue u3 n 3seMeHToB 110 K (k <n) 1

11.32 KomMOnHaTOpHbIe 3alaud Ha HaXOyKeHWe UKMc/la pa3MelleHri U3 n 1
snemenToB 1o k (k < n)

11.33 CoueTtanue 13 n 37eMeHTOB 110 k (k < n) 1

11.33 KomOrHaTOpHBIe 3a/jaul Ha HAXO0XKJeHWe UMC/Ia COUeTaHUH W3 N 37IeMEHTOB 1
mo k (k <n)

12.34 OTHocCUTe/bHasl YaCTOTa C/Iy4YalHOTO COObITHs. BeposiTHOCTh Ciy4aiiHOTro 1
COOBITHS.

12.35 Knaccuueckoe ¥ reoMeTpruyecKoe orpejiesieHHs] BepOSTHOCTH. 1

12.35 BeposiITHOCTh paBHOBO3MO>KHBIX COOBITHM. 1
KonTtponbHas padora Ne 7 mo Teme «3/1eMeHThl KOMOMHATOPUKH H 1
TeOPUH BepPOATHOCTEH».

12.36 Amnamus. CnoxxeHve 1 yMHOXKeHHe BeposiTHoCTel. (3 pybpuku « /s Tex, 1
KTO XOYET 3HaTh OOJIBbIIIE»).
O0o00IeHHe M CHCTeMaTH3aIUsl. 14
[ToBTOpEHME: HAXOXKAEHNe 3HaUeHHsl YMCIOBOT0 BbIpaXKeHHUsI. 1
[ToBTOpEHME: 3a/jaur Ha TIPOLIEHTHI. 1
[ToBTOpEHME: 3HaUEHME BbIPa)KeHUS, CO/leprKalllero CTerneHb U 1
apudmeTHueCcKuii KOpeHb.
[ToBTOpEHME: TOXK/JeCTBEHHBIE TTPe0Opa30BaHMs PALIMOHATbHBIX 1
anredpanyecKux BhIPAYKEHUH.
[ToBTOpEHME: TOXK/IeCTBEHHBIE TTPeoOpa3oBaHus APOOHO-PALMOHA/IEHBIX U 1
HMPPALMOHA/IbHBIX BbIPa)KEHUH.
IToBTOpEeHMe: KBaIpaTHbIE ¥ OMKBApAaTHLIE YDABHEHMS. 1
[ToBTOpEHUE: NPOOHO-PALIMOHAIBHBIE YPABHEHHUS. 1
[ToBTOpEHMeE: pellleHWe TeKCTOBBIX 3a/lad MYTeM COCTaB/IeHUs] YpaBHEHUM. 1
[ToBTOpEHME: pellleHHe CUCTeM YPaBHEHUH. 1
[ToBTOpEHME: /TMHEVHbIe HEPAaBEHCTBA C OAHOW MePEeMeHHON U CUCTEMBI 1

JIMHEMHBIX HEPABEHCTB C O/THOM ITepeMeHHOM.




IToBTOpeHMe: YHKIMS, ee CBOMCTBA U rpaduK. 1
[ToBTOpeHue: apudMeTHUeCKasi U reoOMeTpUuecKast MporpecCum. 1
AmmecmayuoHHas paGoma 3a Kypc anzeGpbl 9 Kiaacca. 1
ViToroBbIii YPOK MO KYypCy aireOpbl 9 Kiacca. 1
NUTOro 102

KaJIEH,I:[apHO-TEMaTl/l‘-IECKOE IJIaHUPOBAHHE.

KaneHgapHo — TemaThyeckoe TlaHUpOBaHWe 110 anrebpe B 9 kimacce 2022 — 2023 yueOHBIM TOZ,.
Yuebnuk: Anrebpa 9 kiacc, FO. H. MakaporueB u zap.: [Tpocsertienue, 2016

KosmnuectBo uacos — 102.
KonmuecTBo KOHTPO/IBbHBIX paboT — 10.
KosinuecTBO caMoCTOSITeIbHBIX paboT — 25.

KosnuecTBo TecToBBIX paboT — 20.

YuebHbIi 1 yeTBepTH 2 4yeTBePTh 3 yeTBePTh 4 yeTBepTh Wtoro
[1epuos
KonuuecTBo 8 8 10 8 34
HeJie/lb
KosmnuectBo 3 3 3 3 3
4yacoB B
HeJle/r0
KonnuecTtBo 24 24 30 24 102
YyacoB B
YeTBePTh
KontposbHbie |  1+BXxogHas 2+pyb6exkHast 3 1+aTTecranuoHHas 10
paboThI
I'padyk KOHTPO/IBHBIX pabdoT
Ne Tema Cpoku
1 BxonHag puarHocTtuka IT Hedens
cenmsops
2 KonTtposnrHast pabora Ne 1 o Teme «DyHKIMS U ee I Hedens
CBOMCTBa». oKms0psn
3 KonTtposbHast pabora Ne 2 mio Teme "KBazipaTruHast I Hedens
byHKUsA". HosI0ps
4 KontposbHast paboTa Ne 3 o Teme "YpaBHeHUs U IT Hedens
HepaBeHCTBa C OZJHOU repeMeHHOM". OekaOps
5 OuarHoctuueckasi paboTa 3a 1 ronyroue. IV Hedens
OekaoOps
6 KonTtpospHast pabota Ne 4 1o Teme «YpaBHeHUsI U IT Hedens
HepaBeHCTBa C [|ByMsl [IepeMeHHbIMI». ¢espans
7 KonrposbHast pabota Ne 5 1o Teme «ApudmeTrueckast IV Hedens
TIPOrpeccusi». ¢eepansn
8 KonTtposnrHast paborta Ne 6 1o Teme «I"eoMeTpryeckast III Hedens
TPOrpeccus». mapma




9 KonTponbHast paboTa Ne 7 110 TeMe «D/IeMeHTBI III Hedens
KOMOWHATOPUKU U TEOPUU BEPOSITHOCTET». anpens
10 | ArrecrauyonHass pabora 3a Kypc anrebpsl 9 kmacca. IIT Hedens

mas




KaneH,qapHo — TeéMdTH4YeCKoe IIJIaHUPDOBAHHeE.

Howmep HomanHee 3ajaHve
aszen Komu
pasa [Hara [Hara
Nemm/m | awm Tema ypoka 4ecTBO
(nnan) (dpakr)
TeMbI 4acoB
YpOKa

IlepBasi uyeTBepTh — 8 yueOHbBIX HeJe/Ib
KontposbHbIe paboTsi — 1
CamocrosiTeibHble paboThI — 5
TecrtoBble paboThI — 6

IToBTOpeHue Kypca anreopsl 8 Kiaacca (4 gyaca).

1 [ToBTOpEHMe: apudMeTHUeCKU KBaJipaTHbIN KOPEHb. 1 02.09 Or'D 50 Bap, 2023, B 10

2 [ToBTOpEHMe: KBa/IpaTHbIe yYPaBHEHUSL. 1 04.09 OI'S 50 Bap, 2023, B 11

3 [ToBTOpPEHMe: HepaBeHCTRA. 1 06.09 OI'3 50 Bap, 2023, B 12

4 BxooHas duazHocmuka. 1 09.09 OrI'3 50 Bap, 2023, B 13
KBaaparnunasa dyaknus (24 gaca).

5 1.1 | Ananu3. @yHKLHsA: 00/1aCTh ONpe/e/IeHHsl. 1 11.09 1. 1, Ne 3(a,6); 9(a-B); 17(a,0)

6 1.1 | ®dysKIms: 00/1aCTh 3HAUEHUH. 1 13.09 n. 1, Ne 11(a), 19, 23, 30

7 1.2 | CpoiicTBa QyHKLMH: BO3pacTaHue, yObIBaHNE (PYHKIHH. 1 16.09 1. 2, Ne 33, 36, 39(a,0)

8 1.2 CeoiicTBa GyHKUMM: HaubobILee, HaUMeHblllee 3HaUeHUs QYHKIWH, Hy/ M GYHKLUU. 1 18.09 1. 2, Ne 41(a), 46(a), 54

9 1.2 | HaxoxaeHue CBOMCTB PYHKLIUU 10 opMyJie U 10 rpaduky. 1 20.09 1. 2, Ne 49-50(a), 52

10 2.3 | KBagparHbIil TpexusieH U ero KOpHHU. 1 23.09 1. 3, Ne 56-57(a,0); 59-60(a,0)

11 2.3 | BblienieHre KBajipaTa JByyY/ieHa U3 KBaJpaTHOTO TpexyuseHa. 1 25.09 m. 3, Ne 61-62(a,0); 70, 74

12 2.4 | TeopeMa 0 pa3/i0XKeHHUHU KBA[PaTHOTO TPEXUIeHAa Ha MHOXUTEJTH. 1 27.09 1. 4, Ne 76 (a-r); 77(a,6); 83(a-B)

13 2 4 TIprimeHeHMe TeopeMbl O pa3/ioXKeHUH KBaJpaTHOTO TpexyusieHa Ha MHOXKUTeNH JIJIs HpeoﬁpaaoBaHHﬂ BBbIDa)KEHUH. 1 30.09 1. 4, No 78_80( a); 85( a); 87

14 KonTposibHas padora Ne 1 no Teme « DYHKIMsA U ee CBOMCTBa». 1 02.10 OI'3 50 Bap, 2023, B 43

15 3.5 | Anamus. ®yskuua y=ax’. ['padux. 1 04.10 . 5, Ne 90-91(a,6); 96(a,6); 103

16 3.5 | ®ynkuumsa y=ax’. CBONCTBa. 1 07.10 n. 5, Ne 94-95(a); 97(a), 102, 104

17 3.6 | I'paduku GyHKImii y =ax’ +n. AJTOPUTM MOCTPOEHUSI. 1 09.10 1. 6, Ne 106-108(a); 117

18 3.6 | I'paduku pyHkmu y =a(x- m)’. AJITOPUTM ITOCTPOEHHS. 1 11.10 1. 6, Ne 109-111(a); 118

19 3.6 | Vcnonb3oBanve mab0HOB mapaGor st mocTpoeHust rpaduka GyHKuM y =a(x- m)® +n 1 14.10 . 6, Ne 112-114(a); 116(a,6)

20 3.7 | [locTpoeHue rpaduka KBaZipaTUYHON (DYHKLUH. 1 16.10 1. 7, Ne 120-121(a); 132




21 3.7 | Crotictea dyHKImM y =ax’ +ex +c. 1 18.10 m. 7, Ne 122-123(a); 133
22 3.7 Bnusinue ko3¢ ¢duuyeHToB a, b 1 ¢ Ha pacrosiokeHue rpayKa KBaJ[paTUUHON HYHKIIH. 1 21.10 . 7, Ne 124-126(a); 134
23 4.8 DyHKIMs y=X". 1 23.10 m. 8, Ne 138-141(a,6); 150, 155
24 4.8 | KopeHb n-oli cTemneHu. 1 25.10 . 8, Ne 142, 145, 148, 152
Bropasi yerBepTh — 8 yueOHbIX HeAe/Ib
KoHTposbHbIe paboTh — 3
CamocTosiTesnbHbIe PabOTHI — 6
TectoBble paboThl — 4
25 4.9 | O6obuenHre 1 cuctemMaTr3anus 1o Teme «KBagpatrynas QyHKUs». 1 06.11 1. 9, Ne 159-161(a,0); 170-172(a-B)
26 KoHnTtposbHas padora Ne 2 o Teme "KBagpaTuunas ¢pyHkousa". 1 08.11 OrI'3 50 Bap, 2023, B 25
27 4.10 | Axanus. [Ipo6Ho — nuHeiiHas (yHKuus u ee rpaduk. (M3 py6puku « s Tex, KTO XOUeT 3HaTh HosibIe»). 1 11.11 . 10, Ne180-182(a); 177, 179
28 4.11 | CreneHs ¢ palyioHanbHBIM MoKasatesieM. (M3 pyOpuky «[jist TeX, KTO XOUeT 3HaTh OOJIbILe»). 1 13.11 m. 11, Ne 190-195(a,0); 253, 248
YpaBHeHHsI H HEPAaBeHCTBA C 0JHOM nmepeMeHHon (14 yacoB).
29 5.12 | Ilenoe ypaBHeHue U ero KopHU. CTereHb ypaBHEeHUsI. 1 15.11 1. 12, Ne 265-267(a,0); 285
30 5.12 | PeiieHue ypaBHeHUH BBICIIUX CTeTleHell MeTO/I0M 3aMeHbI TlepeMeHHOM. 1 18.11 1. 12, Ne 276-278(a,0); 286
31 5.12 | Pertiennrie ypaBHeHUM BBICIIIMX CTeTleHel MeTOZIOM Pa3/ioyKeHUs] Ha MHOYKUTEJH. 1 20.11 1. 12, Ne 279-280(a,6); 287
32 5.13 | [Ipo6GHO - parjoHabHble YpaBHEHUS. 1 22.11 1. 13, Ne 291(a); 352, 353
33 5.13 | PewreHuie ApoOHO-paL{MOHATBHBIX YPAaBHEHHUH 110 a/ITOPUTMY. 1 25.11 1. 13, Ne 292(a); 354, 358(6-r)
34 5.13 | Ucnonb3oBaHue MeToZa 3aMeHbI [IEPEMEHHOM P PeIlleH|H Ap0oOHO-Pal[OHAMbHBIX YPaBHEHUH. 1 27.11 1. 13, Ne 293(a); 355, 358(1-K)
35 5.13 | Wcnonb3oBaHue pa3muuHbIX TIPUEMOB W METO/IOB TIPU PEIIeHHH JPOOHO-pallMOHAIBHBIX YPAaBHEHHUH. 1 29.11 . 13, Ne 297-298(a); 358(a); 364
36 6.14 | HepaBeHcTBa BTOPOU CTeTeHH C O/IHOM IepeMeHHOM. 1 02.12 1. 14, Ne 304(a-r); 306(a-r); 320(a,6)
37 6.14 | AIrOpUTM pellieHUs] HEpaBeHCTB BTOPOH CTeTeHM C O/JHOM epeMeHHOM. 1 04.12 n. 14, Ne 312(a,0); 315(a,6); 320(s,r)
38 6.15 | PellieHue 11e/bIX palliOHA/IbHBIX HEPABEHCTB METO/IOM UHTEPBAJIOB. 1 06.12 m. 15, Ne 325-327(a,0); 329(a)
39 6.15 | PelieHue 1je/IbIX HEPABEHCTB METO/IOM MHTEPBAJIOB. 1 09.12 1. 15, Ne 334-336(a,0); 331(a,6)
40 6.15 | Pelienue JpoOHBIX HEpaBEHCTB METOJOM WHTEPBAJIOB. 1 11.12 n. 15, Ne 337-338(a,6); 339, 394
41 KonTpoabHas padora Ne 3 mo TeMe "YpaBHeHHsI M HePaBeHCTBA C OJJHOM MepeMeHHOH ", 1 13.12 OI'D 50 Bap, 2023, B 15
42 6.16 Amnanu3. HekoTopble NpreMbl pelleHys Lenbix ypasHeHul. (VI3 pyopuku «jisi TeX, KTO XOUeT 3HaTh OOJIbIIe»). 1 16.12 mn. 16, Ne 341, 347, 393, 388
YpaBHeHHsI U HepaBeHCTBa C IByMsl nepeMeHHbIMH (18 uacos).
43 7.17 | YpaBHeHHe C JBYMSsI IEPEMEHHBIMHU U ero rpaduK. 1 18.12 . 17, Ne 395-397(a,6); 400-401(a,0)




44 7.18 | I'padmueckuii criocob pereHusi CUCTeM ypaBHEHUI. 1 20.12 1. 18, Ne 415, 418, 420-421(a)
45 7.18 | PemeHue cuctem ypaBHeHUM rpauuecKy. 1 23.12 1. 18, Ne 523(a-B); 524(a,06); 425
46 JuarHocTuueckas pabora 3a 1 moayrojue. 1 23.12 OrI'3 50 Bap, 2023, B 29
47 7.19 | PemeHue cuctem ypaBHEeHHI BTOPOM CTETIEHH CITIOCOOOM MO/ICTAHOBKH. 1 25.12 1. 19, Ne 429-431(a,06); 529
48 7.19 | PerieHue cucTeM ypaBHEHUUM BTOPOU CTEIEHU CIIOCOOOM CJIOKEHHS. 1 27.12 1. 19, Ne 432-434(a,0); 447
Tperbs ueTBepThb — 10 yueOHBIX Hejelb
KoHTposbHbIe paboThI — 3
CamocTosiTesibHbIe PabOTHI — 8
TectoBble pabOTHI — 5
49 7.19 | PemieHre crcTeM ypaBHEHHM BTOPOU CTeNEeHU Pa3/TMUHbIMU CIIOCOOAMHU. 1 13.01 1. 19, Ne 4435-437(a); 452
50 7.20 | Pemenue 3azau Ha jBIKEHME C TIOMOIIBIO CHCTEM YpaBHEHHHM BTOPOM CTeIleHH. 1 15.01 1. 20, Ne 455, 460, 465, 541
51 7.20 | Pemmenue 3a/1a4 Ha paboTy C IIOMOIIBIO CUCTEM YpaBHEHHI BTOPOM CTETIeHH. 1 17.01 1. 20, Ne 456, 463, 479, 544
52 7.20 | Pemenye pa3iuuHbIX 33/jau C IOMOIIBIO CUCTEM YPaBHEHHUI BTOPOH CTereH!. 1 20.01 . 20, Ne 457, 464, 481, 542
53 8.21 | PelieHue MMHEHHBIX HEPABEHCTB C [IBYMs ITe€PeMeHHBIMHU. 1 22.01 1. 21, Ne 482-484(a,6); 538
54 8.21 | PelieHre HepaBeHCTB BTOPOU CTeNeHU C ABYMs TlepeMeHHbIMH. 1 24.01 1. 21, Ne 485-487(a); 539
55 8.21 | IpobHO-/MHelHbIe HepaBeHCTBaA. 1 27.01 1. 21, Ne 488, 550, 552, 540
56 8.22 | CucteMbl HEPABEHCTB C IBYMsI TIEPEMEHHBIMHU. 1 29.01 1. 22, Ne 496-497(a,0); 504
57 8.22 | PelleHue CUCTeM HEPABEHCTB C IBYMs TlepeMeHHbIMH. 1 31.01 1. 22, Ne 498-500(a); 502(a), 503
58 8.22 | O600I1ieHHe 10 TeMe «YpaBHEHHSI ¥ HepaBeHCTBA C IByMsI TTlepeMEeHHbBIMU». 1 03.02 1. 22, Ne 533, 521, 523
59 KourposibHas patdora Ne 4 mo Teme «YpaBHeHUs M HEPABEHCTBA C [BYMs IePeMEeHHbIMM». 1 05.02 OI'D 50 Bap, 2023, B 32
60 8.23 AHama3. HeKoTOpbIE NpHeMbl PElIeHHsl CUCTeM yPAaBHEHHUH BTODOHi CTENeHN C AByMs epeMeHHbIMHA. (M3 pyOpuKM «Zi/1sl TeX, KTO XOUeT 3HaTh GO/IbLIe»). 1 07.02 1. 23, Ne 511-513(a); 518
ApudmeTrnueckasi M reoMeTpuueckasi nporpeccur (15 yacos).
61 9.24 | IlocnemoBaTebHOCTU. PeKyppeHTHBIN Cr1ocob 3ajlaHus MOC/e0BaTe/TbHOCTH. 1 10.02 1. 24, Ne 563-566(a,6); 569-570(a)
62 9.25 | ApudmeTrueckasi MpoOrpeccus. 1 12.02 1. 25, Ne 575-578(a); 574
63 9.25 | ®opmysna (peKyppeHTHast) N-ro ujeHa apupMeTHyeCcKoi Mporpeccui. 1 14.02 1. 25, Ne 579-580(a); 584-586(a)
64 9.26 | Haxox/ieHHe CyMMbI [1ePBBIX N WIeHOB apU(MeTUUEeCKO IIPOrpecCUy. 1 17.02 n. 26, Ne 603-605(a); 619-620
65 9.26 | Pa3HoCTb apuMeTUUECKOM MPOTPEeCCUH. 1 19.02 11. 26, Ne 606-609(a); 597
66 9.26 TIpumeHeHHe (HOPMYJIbI CYMMBI ITEPBBIX N WIEHOB apU(pMeTHUECKOM MTPOrpeCCHH TIPH PeIlieHrH 3a/au. 1 21.02 1. 26, Ne 610, 612, 616, 621
67 KouTtpo/ibHas pa6ora Ne 5 mo Teme «ApudMeTrnyeckas mporpeccus». 1 26.02 OI'3 50 Bap, 2023, B 27




68 10.27 | AHamu3. 'eomMeTpuuecKas Mporpeccusi. 1 28.02 1. 27, Ne 623-625(a,0); 630
69 10.27 | CBOICTBO reoMeTpHUYECKOM MPOrpPecCuH. 1 02.03 1. 27, Ne 626-628(a,0); 636
70 10.27 | ®opmysa n-ro useHa reoMeTpUYeCKOU TPOrpeccu. 1 04.03 1. 27, Ne 631-633(a); 635
71 10.28 | Cymma beckoHeuHOM reoMeTprueckoii rporpeccuu nipu Iql<l. 1 06.03 1. 28, Ne 648-650(a); 673
72 10.28 | ®opmysia CyMMBbI TIEPBBIX N YWIEHOB reOMeTPUYeCKOU MPOrpecchy. 1 11.03 1. 28, Ne 651-653(a,0); 678
73 10.28 | HaxoskZieHre CyMMbl TIepBbIX N U/IeHOB reOMeTPUUYEeCKOM IPOrpecCHM. 1 13.03 1. 28, Ne 654, 683, 701, 697
74 KoHnTtposibHas padora Ne 6 mo Teme «I'eomeTpuuecKasi Iporpeccusi». 1 16.03 Or'3 50 Bap, 2023, B 19
75 10.29 | Anamus. Mertoj MaTeMaTiuecKod uHAyKiuu. (U3 PyOpuKY «[Ijis TeX, KTO XOUeT 3HATh OOJIbIIe»). 1 16.03 1. 29, Ne 668, 705(a); 710(6,B)
JJieMeHThI KOMOMHATOPHUKH U TeopuH BeposaTHocTel (13 yacos).
76 11.30 | ITpuMepbl KOMOMHATOPHBIX 3a/au. 1 18.03 1. 30, Ne 714, 719, 722
77 11.30 | KombrHaTOpHOE TIPaBUI0 YMHOKEHHUS. 1 20.03 1. 30, Ne 715, 720, 730
78 11.31 | IlepecTaHoBKa U3 N 37IeMEHTOB KOHEUHOT'O MHOXKECTBA. 1 20.03 1. 31, Ne 732-734, 748
YerBepTasi ueTBepThb — 8 yueOHbIX Hefe/b
KoHTposbHbIe paboThl — 2 + 1 utorosas
CamocrosiTenbHble PaboThI — 6
TecTtoBble paboThl — 5
79 11.31 | KombuHaTopHbIe 337laui Ha HAXOXK/IEHHE UKC/Ia TePeCTAaHOBOK U3 N 37IEMEHTOB. 1 30.03 . 31, Ne 737, 739, 742
80 11.32 | Pa3memjenue u3 n snemeHToB 10 k (k <n) 1 01.04 1. 32, Ne 754-756, 762
81 11.32 | KombuHaTopHbIe 3afjaun Ha HAXOX/IeHHe YKCIa pa3MeltieHuit u3 n 31eMeHToB 1o k (k < n) 1 03.04 1. 32, Ne 757-759, 764
82 11.33 | Couetanue u3 n 1eMeHTOB 10 k (k < n) 1 06.04 1. 33, Ne 768-770, 777
83 11.33 | KombuHaTopHbIe 337iaui Ha HAXOXKIEHHe UKMC/Ia COUueTaHuH 13 n 31eMeHTOoB 1o k (k < n) 1 08.04 m. 33, Ne 771, 776, 783
84 12.34 | OTHOCUTe/IbHASI YaCTOTa CYYAMHOTO COOBITHS. BepOsATHOCTE C/TyUaliHOTO COOBITHS. 1 10.04 n. 34, Ne 787-789, 797
85 12.35 | Knaccuueckoe v reoMeTpUUeCcKoe orpefiesieHUs] BepOSITHOCTH. 1 13.04 1. 35, Ne 798-800, 812
86 12.35 | BeposiTHOCTb paBHOBO3MO>KHBIX COOBITHH. 1 15.04 1. 35, Ne 801, 809, 811
87 KonTtpoJsibHast padora Ne 7 mo Teme «3J/IeMeHTHI KOMOMHATOPUKH U TEOPHH BEPOSTHOCTEMH». 1 17.04 OI'D 50 Bap, 2023, B 36
88 12.36 | Anamms. CrnoxxeHre U yMHOXXeHHe BeposATHOCTei. (M3 PYOpHKH «[I/is1 TEX, KTO XOUET 3HaTh OOJIBIIIE»). 1 20.04 m. 36, 902, 912, 951, 1005
O0o01IeHHe M cHcTeMaTH3alusa Marepuana 9 kiaacca (14 gyacos).
89 [ToBTOpeHUe: HaxOXKeHNe 3HaueHMs1 UMC/I0BOTO BhIpayKeHUsI. 22.04 OI'3 50 Bap, 2023, B 50
90 [ToBTOpEHMe: 3a7jaur Ha MTPOLIEHTHI. 1 24.04 OI'3 50 Bap, 2023, B 49




91 IToBTOpEHMe: 3HauUeHVe BLIPA’KEHHSI, COJIeprKalllero CTereHb M apu(pMeTHUeCKUi KOPeHb. 1 27.04 OI'D 50 Bap, 2023, B 48
92 IToBTOpEHHe: TOXKJECTBEHHbIE Pe0bpa30BaHusl PAl[MOHAIBHBIX anre6panuecKux BhIPDAyKEHHUH. 1 29.04 OI'D 50 Bap, 2023, B 47
93 TToBTOpEHME: TOXIeCTBEHHbIE ITpe0Opa3oBaHust APOOHO-PALMOHAIBHBIX U UPPAL[MOHATBHBIX BEIDAKEHHI. 1 04.05 OI'D 50 Bap, 2023, B 46
94 IToBTOpEHue: KBajipaTHbIe U OMKBa/paTHbIE YpPaBHEHMUSI. 1 06.05 Or'3 50 Bap, 2023, B 45
95 [ToBTOpEHUE: APOOHO-PAlMOHAIbHBIE YDaBHEHHUS. 1 08.05 OI'3 50 Bap, 2023, B 44
96 [ToBTOpEHMeE: pellleHre TeKCTOBBIX 3a/jau MyTeM COCTaB/IeHHsI YpaBHEeHHUH. 1 11.05 OrI'3 50 Bap, 2023, B 43
97 IToBTOpEHMe: pellleHre CUCTeM YPaBHEHUM. 1 13.05 OT'3 50 Bap, 2023, B 42
98 IMoBTOpeHue: MMHEeKHbIE HePABEHCTBa C OJIHOK MepeMeHHOM ¥ CUCTeMbI JIMHEHHBIX HEPAaBeHCTB C OIHOM MepeMeHHOM. 1 15.05 OI'D 50 Bap, 2023, B 41
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IIpunosicenue 1.

OpraHu3anus yuyeGHOro npouecca

O6pa3oBare/nbHbIi MPOLIECC OCYIECTB/ISIETCS B paMKaX K/IaCCHO — YPOUHOMN CUCTEMBI.

OcHoBHOI1 (hopMoOii opraHu3anuy yueOHOro rpolecca sB/sieTcs YPOK:
YPOK yCBOEHUsI HOBBIX 3HaHUM (YPOK — JIeKI[usl, YPOK — Oecesia),

YPOK aKTyaju3alyy 3HaHWK U yMeHul (YPOK MOBTOPeHUs1),
YPOK KOHTPOJISl 3HAHUM U YMEHUM,

YPOK CHUCTeMaTU3aliy ¥ 000011[eHus 3HaHUK U YMeHUH,
KOMOWHUDPOBaHHbIH,

YPOKU KOPPEKLIMU 3HAaHWM, YMEHUI U HaBbIKOB.

VVVVVVY

YPOK KOMILJIEKCHOT'O MPUMeHeHUs1 3HAaHUM U YMeHUM (YPOK 3aKperieHus ),

OcCHo8Hble mMunbl YpoOK08 U UX NPUMepHass cmpyKmypa

1. CTpyKTYypa YpOKa YCBOeHHsI HOBbIX 3HAHUM:
1) OpraHu3anoHHbIY 3Tarl.

2) ITocTaHoBKa 11e/1 U 3a/iau ypoKa. MoTuBalysi yueOHOMU JiesaTeTbHOCTH
yualuxcs.

3) AKTyanu3aiusi 3HaHUM.

4) IlepBrYHOE yCBOEHUE HOBBIX 3HAHUH.

5) IlepBryHas npoBepKa MOHUMaHUS

6) IlepBuuHOe 3aKperuieHue.

7) lnopmanus o foMaliHeM 3a/laHiy, THCTPYKTaX IO €ro BbITIOJTHEHUIO
8) Pednekcust (oiBeieHie UTOTOB 3aHSITHS)

5. CTpyKTypa ypoKa KOHTDOJ/IsA 3HAHUW ¥ YMEeHUH
1) OpraHu3alMOHHbIN JTarl.

2) TTocTaHOBKa I1e/M U 33/iau YpoKa. MoTHBalLysl yueOHOMU JieaTeTbHOCTH
yUaIIuxCsl.

3) BuisiBNieHMe 3HaHUM, YMeHW U HABBIKOB, TTPOBEPKA YPOBHS
c(OPMHUPOBAHHOCTH Y yUal[UXCs 001IeyueOHbIX YMeHUH. (3aaHust 110
00beMY WM CTETeHH TPYJHOCTH [JOJDKHBI COOTBETCTBOBATh IPOrpaMMe 1
OBbITb TTOCUTBHBIMH 151 K&XK/IOTO YUEeHHUKA).

YPOKH KOHTPOJISI MOT'YT ObITb YPOKaMM ITUCBMEHHOT'O KOHTPOJIS, YPOKaMH
COYeTaHUs YCTHOTO Y MTMCbMEHHOT0 KOHTPosIs. B 3aBucuMoOCTH OT BUJa
KOHTpOJIsS POPMHUPYeTCst ero OKOHUaTe/IbHast CTPYKTypa

4) Pedniekcus (moBeieHre UTOTOB 3aHSITHS)

2. CTpyKTVpa VYpOKa KOMILICKCHOr0 MPUMEHEeHVA 3HAaHUW U VMEeHHH 0K

3aKperieHus)

1) OpraHu3aloOHHbIN 3Tarl.

2) ITpoBepka /oMalliHero 3a/jaHus, BOCIIPOM3Be/ileHe U KOPPEeKLMs ONTOPHbIX
3HaHUM yyanmxcsl. AKTyanu3alys 3HaHUH.

6. CTpyKTYpa ypoKa KOpPpEeKLIWH 3HAHUM, YMEeHHH U HABbIKOB.
1) OpraHu3aloHHbIY 3Tarl.

2) ITocTaHOBKa 11e/1 U 3a/au Ypoka. MoTuBalsi yueOHOMU JiesaTeTbHOCTH

yYaluxCsl.
3) Utoru nuarHocTUKY (KOHTPOJIs1) 3HAHWM, YMEHHUN 1 HaBLIKOB.




3) TTocTaHOBKa 11e/M U 3a7lau YpoKa. MoTuBalysi yueOHOU fieTeTbHOCTH
yYaLuXCs.

4) ITepBUuHOe 3aKperyieHHe

- B 3HAKOMOM CUTYyaLUM (TUTIOBbIE)

- B U3MEHEHHOU CUTyalluH (KOHCTPYKTHUBHBIE)

5) TBopueckoe TipuMeHeHHe U Jo0ObIBaHHe 3HAHUM B HOBOM CUTYyaILUU
(mpob6sieMHbBIe 3a/1aHK)

6) Undopmarus o JoMalllHeM 3aZlaHUU, MHCTPYKTaX I10 ero BbIIIOJIHEHUIO
7) Pediekcusi (moiBe/ieHrie UTOTOB 3aHSITHS)

Omnpe/iesieHre TUTTUYHBIX OIMOOK U TTPOOE/IOB B 3HAHUSIX M YMEHUSIX, TTyTel
WX yCTPaHEHUs U COBepILIeHCTBOBAaHUs 3HAHWI U YMeHHH.

B 3aBUCMMOCTH OT pe3y/ibTaTOB JJMarHOCTUKU YUUTe/Tb TJIaHUPYeT
KOJIJIeKTUBHBIE, TPYTINOBbIe U MHAWBUYaIbHbIE CII0COOBI 00yueHus!.

4) Nudopmatiys o joMalliHeM 3aZJaHUU, UHCTPYKTaX 10 ero BbIIOJHEHUIO
5) Pediekcusi (mo/iBe/ieHrie UTOTOB 3aHSITHS)

3. CTpyKTypa YpOKa aKTya/Jau3alyy 3HaHUN ¥ YMeHU#
1) OpraHu3aloHHbIN JTarl.

2) IlpoBepka foMalllHero 3a/laHusi, BOCIIPOU3Be/ieHre Y KOppeKLYsl 3HaHUH,
HaBBIKOB U YMEHUH yUall[uXCsl, HeOOXOUMBIX /IJI1 TBOPUECKOTO PEeIeHUsT
MOCTaB/IeHHBIX 3a/au.

3) ITocTaHOBKa 11e/M U 3a7lau YpoKa. MoTHBalysi yueOHOU ZieTeTbHOCTH
y4YaLuXCs.

4) AKTyanu3aiysi 3HaHUM C 1]e/1bI0 TIOATOTOBKM K KOHTPOJILHOMY YPOKY; C
1|e/TbI0 TIOATOTOBKM K M3yUeHHI0 HOBOU TE€MBI.

5) IlprMeHeHne 3HaHUU U yMEHUU B HOBOU CUTyaLU

6) O060061IeHre ¥ cCTeMaTH3allvs 3HaHUH

7) KoHTposib yCBOEHUS, 00CYX/IeHHe JOMYIIeHHbIX OIMOO0K U UX KOPPEKIHS.
8) Undopmarus o JoMalllHeM 3aZlaHUU, UHCTPYKTaX 10 ero BbIIOJIHEHUIO

9) Pediekcus (moBeieHe UTOTOB 3aHSTHS)

OK TTOBTODEHUA

7. CTpYKTYpa KOMOWHHMDOBAHHOI'0 YpPOKa.
1) OpraHu3aloHHbIY JTarl.

2) ITocTaHOBKa 11e/M U 3a7lau YpoKa. MoTuBalus yueOHOMU JesaTeTbHOCTH
y4Jalmxcs.

3) AKTyanu3aiusi 3HaHUM.

4) [TepBruHOe yCBOEHHE HOBBIX 3HaHUU.

5) I1epBryHasi TIpoBepKa MOHUMaHUS

6) IlepBruHOe 3aKperieHue

7) KoHTposib ycBoeHus1, 00Cyx/jeHue JOMyIeHHbIX OLIMO0K U UX
KODPeKLIs.

8) Undopmarus o JoMalllHeM 3aZlaHUU, MHCTPYKTaX I10 ero BbIIOJIHEHUIO
9) Pednekcus (oBeieHre UTOTOB 3aHSITH)

4. CTPYKTYpa YPOKA CHCTeMaTH3allMU U 0000111eHHs 3HAHWH ¥ YMeHUN
1) OpraHu3aloHHbIN JTarl.

2) TTocraHoBKa Lieny U 3aia4 ypoka. MoTrBaius yueOHOI [1esiTeNTbHOCTH
yyamuxcs. 3) AKTyanu3anys 3HaHUM.

4) O606111eHre U crcTeMaTH3alys 3HaHu .I1oAroToBKa yyarmxcs K
0000111eHHOM /lesTeNTbHOCTH . Bocnipou3BejeHre Ha HOBOM YPOBHe
(nepedopMynMpoBaHHbIe BOIIPOCHI).

5) IlprMeHeHne 3HaHUU U yMEHUU B HOBOU CUTyalUU

6)KoHTposb ycBOeHus1, 00Cy KieHHe 0MYIeHHBIX OIIMO0K U MX KOPPeKLUs.
7) Pednekcus (Tio/iBe/ieHre UTOTOB 3aHSTUsI). AHa/IM3 U CO/lepPyKaHre UTOrOB
paboTsl, (hopMHUpOBaHKE BbIBO/IOB 110 U3YUeHHOMY MaTepuasty

@dopmbl opzaHuzayuu o6pazosame/ibHO0 Npoyecca:




- KOJUIeKTUBHas (YPOK, JIeKL[Usi, CeMUHap, OJIMMITHaZa, KoHepeHIUsl, 1abopaToOpHbIe 3aHSTHs),

- rpymrnoBas (MpakTUKyM, TPYIIIIOBOe 3aHsTHe, yueOHOe HcciiefiloBaHue, IPOEKTUPOBaHKE),

- UH/IUBU/Iya/ibHas1 (KOHCY/IbTalUM, UCC/IeloBaTebCcKast paboTa, cobeceioBaHre, WHAWBU/yaIbHbIE TIIaHbl paOOTHI).

B maHHOM Kilacce BeiyIUMU MeTo/ilaMU 00yueHuUst TIpeIMEeTY SIBJISTIOTCS: 00BSICHUTETBHO - WITIOCTPATUBHBIM, YaCTUYHO — IIOMCKOBBIN U

pPenpoyKTUBHBIM.

TexHono2uu, ucnos/ib3yemblie 8 O6pa3060m€/leOM npouyecce

OCHOBy rperogaBaHMA KypCd COCTABJIAKOT C/eAYyIoIMe rneiaroruyeCkre TeXH0o/J0rum:

TexHono2usa

Odicudaembilil pe3ynbmam

I'pynnosas

Pa3BuTHe ymMeHHs B3aUMO/IeHiCTBOBATh B KOMaH/le, pacIipe/ie/isiTh PO/, KOHCTPYUPOBATh COOCTBEHHBIE 3HAHMSI,
OPHEHTHPOBAaThCs B MHDOPMAILIMOHHOM MPOCTPAHCTBE, TIPe/ICTAB/ISATh Pe3y/IbTaThbl COOCTBEHHOU J1eSITe/TbHOCTH.

JugppepeHyuposaHHo20 obyueHust

dopmrpoBaHue Oojiee BEICOKOTO YPOBHS OBJIaJileHUsI MaTepHaioM
— YPOBHSI BO3MO>XHOCTEH, 3a CUeT pa3BUTHs TBOPUYECKOTO MTOTeHIMaIa KaXK/I0ro yJalllerocsi B COOTBETCTBUM C ero
VHUBU/1yaJbHbIMU 3a1IpOCaMu

30oposbe chepediceHust

[ToBbIlIeHWe KauecTBa 3HAHUM U YPOBHS aKTUBHOCTHU yYallUXCS 5 3@ CYET CHATUSI SMOLIMOHAIbHOTO HaTIPSDKeHUsT U
yepeJoBaHUs (OPM U BUJIOB JleATe/IbHOCTH Ha ypoKe. CoxpaHeHHe 3peHHs yualuxcs Py MOMOLIU JHUHaMUYeCKUX
Tay3 C UCIMOob30BaHUeM (PU3KYIbTMUHYTOK JI7Isl T71a3.

HKT

[MoBbitieHne 3(h(PeKTUBHOCTH YpOKa 3a cueT Har/siiHoCcTH. CBoe- BpeMeHHbIN UHAWBU/ya/lbHbIN U (DpOHTATbHbBIN
KOHTDPOJIb YCBOEHHUSI TeMbI, pa3/iesia. [IoBbIllIeHHe TT03HaBaTe/IbHOTO MHTepeca 00yJaroIMXCs, CO3JjaHHe CUTYaLuu
YCIELIHOCTU Ha YPOKe.

OnOprlX cxemMm u aseopummos

[ToBblIllIeHHe TT03HABaTeIbHOTO UHTepeca 00yJaroluxcsi, CO3,aHus CUTyalliy YCIeIIHOCTH Ha YPOKe U TIepeBo/
3HaHWM B [JO/IT0- BpEMEHHYIO MaMsTh 3a CUeT COCTABJIEHHS OTIOPHBIX CXeM, alrOPUTMOB, Tab/NL], KAPTOUEK, uepTesKel,
PUCYHKOB.

IMpobaemHozo obyueHus

dopmHpoBaHKe CIIOCOOHOCTH CaMOCTOSITTbHO BU/I€Th, CTAaBUTh U pellaTh TP00JieMbl, OCYILeCTBIATh TIOUCK U
yCBOeHHe Heo0X0/IMMbIX 3HAHHUH.

ITpoekmHozo obyueHus

YMeHue B3aUMO/IeMCTBOBATh B KOMaH/ie, PACIIpe/Ie/iATh POJId, KOHCTPYUPOBAaTh COOCTBEHHbBIE 3HAHMS,
OpHEHTUPOBAThCSI B MHGOPMAI[MOHHOM MPOCTPAHCTBE, MPEeCTaB/ISATh Pe3y/IbTaThl COOCTBEHHOU JesITe/IbHOCTH.

Tunbi YPOKO€ U ucnoJib3yembie neoazoz2uuecKkue mexHo/102uu

YDOK yCc80€eHUs1 HOBbIX 3HAHULL

VKT, TexHo/0orus Npob/1eMHOr0 00yueHus, TeXHOJIOTHS 3[J0POBbe COepPesKeHHsT

YPOK KOMN/1EKCHO20 NPUMeHeHUsl 3HAHULl U ymeHuUll (ypoK 3aKpen/ieHusi) UKT, obyueHue B COTPYJHUYECTBE, TEXHOJIOTUHA KPUTUYECKOTO MbIIILJIEHUsI

YPOK akmyaau3zayuu 3HaHuti u ymeHutl (ypok noemopeHust) WI'PHI, rpynmnosbie ¢popmbl paboThI




YDOK cucmemamu3ayuu u3y4yeHH020 vmamepuaia

UKT, meTof 1poeKToB, 00yueHre B COTPYIHUUECTBE, IPYIIIOBbIe ()OPMBI
pabOoThI

KOMOUHUPOBAHHBILL YPOK

Bo3MoyxHO IIpMeHeHNe BCeX TeXHOJIOTHUI

dopmupoeaHue u pazgumue YY/] Ha ypokax MamemamuKu npoucxooum ¢ NOMOUWbI0 pasAU4HbIX U008 3a0aHull

Bujbl yHUBepCca/IbHbIX AeHCTBUH

Buawl 3ajaHuii

ITo3HaBaTe/nLHBIE

«Haiitu oTiuuisg»

«IToucK mUILIHero»

CocTaBieHus cxeM-0rop

PaboTa c pa3HbIMM BUIAMH Ta0/IUL], AUArpaMm

PerynarusHeble

«[IpetHaMepeHHbIE OIHUOKW»

[Torck nH(popMalK B MpeI0KeHHbIX UCTOUHHKAX

B3auMOKOHTpOJIb

AucnyT

KOoHTpO/bHBIH OIPOC Ha OIpe/ie/IeHHYI0 MPo0aeMy

KOMMYHI/IKaTI/IBHbIe

CocTaBb 3aJjlaHle IapTHEPY

OT3bIB Ha pabOTy TOBapHIla

['pyninoBast pabota

«O0BACHH ...»

JIMUHOCTHBIE

Yuactue B IIPOEKTax

[To/iBeIeHME UTOTOB YPOKa

TBopuYeckue 3a/laHus], UMeIOIIMe MpaKTUUYeCcKoe NMprMeHeHHe

CaMoo1[eHKa COOBITHIH

«Onucanue 3TanoB ypoka 1 YY1, koTopblie ()opMHPYIOTCA HA JAHHBIX ITanax»

OTarbl ypoKa dopmupyemeole YY ]I
1.0prmomeHT. Ilcuxonornueckyii HaCTPOU. JInyHOCTHBIE
KoMMyHMKaTUBHbBIE
2.AKTyanu3anus 3HaHUMU. ITo3HaBaTe/bHbIE
KomMyHYKaTVBHBIE
JInyHOCTHBIE
3.DU3Ky/IbTMHUHYTKA. PerynsatviBHbIe

JInuHOCTHELIE




4. .V13yueHre HOBOTO MaTepHraria.

[To3HaBaresibHbIE
PerynstruBHbIE
KoMMyHUKaTHUBHbIE

5.3akpernsieHue 0 TeMe ypoKa.

PerynstvBHbIE
ITo3HaBaTenbHBIE
JIMUHOCTHBIE
KoMMmyHUKaTHBHBIE
Jlornueckue

6.Utor ypoka. Pednekcus.

JINYHOCTHBIE
KoMMyHMKaTUBHBIE

@dopmMbI OpraHu3anuM yueOHoH JeATe/TbHOCTH, HanpaB/ieHHbIe HAa ¢popmupoBanue Y'Y I»

TpeboBaHust
K YPOKY KOMOMHHPOBAHHOI'0
THIA

@dopMupyeMble YHHBepCa/IbHbIe
yuyeOHbIe el CTBUSA

MeTtopabl, npuémsl, cpeacTBa 00yueHusi; GopMbl opraHu3aLu
AeATeIbHOCTH YUYAIMXCA; Neiaroruyecke TeXHo/10ruu

O0BsiB/IeHHE TEeMBbI YPOKa

[To3HaBaTe/bHBIE 0011leyueOHbIe,
KOMMYHUKAaTHBHbBIE

[TocraHoBKa 1po6/ieMHOT0 BOTIPOCA, OpraHK3alysi MPoOIeMHON CUTYalun

Coo01ieHue me/iei 1 3ajau

PEFYJ'IHTI/IBHBIE neJsieroJjaraHusg,
KOMMYHHKATHBHbIE

Muasor, TeXHOIOTHs TPOOIEMHOT0 00yUeHust

II1aHupoBanue

PernHTI/IBHbIe M/IaHUPOBAHUA

LJOP, kapTa ypoka, UHTepaKTHUBHbIE T/IaKaThbl, IPe3eHTaLUs

[IpakTHueckas AesTeTbHOCTh
yJauuxcs

Bce Bugsl YY/I

IIpoekTHas fesTe/bHOCTb.

CB00O/IHBIN YPOK, YPOKH B3aUMOOOYUEeHHS;

YacTuyHO TOKMCKOBas1, UCC/Ie/loBaTe/IbCKas JesaTeTbHOCTh

[IpoBesenue auaKTUUECKUX UTP.

Pabora ¢ yueGHUKOM, BBITTO/THEHE TPEHUPOBOUHBIX 3a/laHUM.

PaboTa ¢ MIHTePAKTUBHBIMU TPEHAXKEPAMHU.

IlpuMeHeHMe SHUMK/IONEANH, c/ioBapeii, cipaBoyHUKOB, MIKT — TeXHOJIOruii.

OcyuiecTB/IeHHe KOPppeKLu1

KoMMyHUKaTUBHbBIE, PeTy/ISITUBHbIE
KOPPEKIUU

B3aumornomoriib, paboTa 1o namsiTkam

OueHVBaHMe yyaLuxcs

PEFYJ'IHTI/IBHI:IE OLleHHWBaHUA

(camMOoOLeHMBAHMS ), KOMMYHUKATUBHbIE

Ncrnonb3yroTcs caMOKOHTPOJIb, B3aHMOKOHTPOJIb




Tor ypoka

PeFYJIHTI/IBHbIe CaMoperyJsiiunu,
KOMMYHHKATHBHbIE

[Tpuémsl «1a/I0IIKa», CMal/IMKW, KapThl 00paTHOM CBsI3W, KapThl yPOKa,
rpe3eHTaLys

,Z[OMHIIIHEE 3da/laHHE

[lo3HaBaTe bHBIE , PETYJ/IATUBHLIE,
KOMMYHHKATHBHbIE

Wcronb3yroTesi pa3HOYPOBHEBbIE IOMAIlIHKE 3a/JaHusl, 3a[JaHus 110 BLIOOPY,
TBOpYECKHe U [TOMCKOBbIe 3a/JaHNsl, TeMaTUUeCKue ITPOeKThI




IIpunoowcenue 2.

KPUTEPN OLIEHMBAHHUA OBYUYAROHINXCHA

1. OrueHKa MMCbMEHHBIX KOHTPOJIBHBIX Pab0T 00yYarouuxcs 1o anredpe.

OTBeT OL|eHHBaeTCsi OTMETKOU «5», ecu:

- paboTa BBITIO/IHEHA TTOJTHOCTHIO;

- B JIOTMUECKUX PACCYKAEHUSX U 000CHOBAHUM peIlleHUs HeT MPoOesioB U OLITUOOK;

- B pellleHWH HeT MaTeMaTHUeCKHUX OIIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OIMCKA, KOTOpasi He
SIBJISIETCS C/Ie/ICTBHEM He3HaHUs WM HelOHUMaHHUs yueOHOro MaTepuara).

OTMeTKa «4» CTaBUTCS B CJIEAYIOIIUX Cydasix:

- paboTa BBITIOJIHEHA TIOJIHOCTBIO, HO OOOCHOBAHWS INIATOB peIeHUs HeJI0CTaTOUHbI (eciu
yMeHHe 000CHOBBLIBaTb PACCY>KeHHUs He SIBJISITIOCH CIel[iabHbIM 00beKTOM IPOBEPKH);

- IOMyIIeHbI O/IHAa OIMOKA WM eCTh ZiBa — TPH HEJ0UeTa B BBIK/IAJKaX, PUCYHKAX, UepTexKax
um rpaduKax (ecsiv 3TH BUJbI PaOOT He SIBJISUTUCH CIiel[daIbHbIM 00BEKTOM IMPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CITH:

- momyieHo 6osiee ofHOM OIMIMOKK WK Ooslee IBYX — TpeX HeJOUETOB B BBIK/IA/[KaxX, YepPTexKax
unu rpaduKax, Ho o0yJaroruics 06/1agaeT 06s3aTe/IbHBIMA YMEHHUSIMU T10 TIPOBEPSIEMOM TeMe.

OTMeTKa «2» CTaBUTCS, eCJIH:

- JOMyIeHbl CyIeCTBeHHble OLIMOKM, TI0OKa3aBllke, uTo oOyuaromumiics He ob6sazaer
00s13aTe/IbHBIMK YMEHUSIMU TI0 JAHHOM TeMe B TI0JTHOW Mepe.

YuuTenb MOKET TIOBBICUTh OTMETKY 3a OPUTMHa/bHBI OTBET Ha BOIPOC WM OpPUTHHAIbHOE
pellieHMe 3a/jau, KOTOpble CBU/ETeIbCTBYIOT O BLICOKOM MaTeMaTUYeCKOM Pa3BUTUM 00yuaroIerocs;
3a peiieHHe 0ojsiee C/IOKHOW 3a/laud WM OTBET Ha Oojiee CJIOXKHBIA BOMPOC, TPe/I0KEeHHbIe
o0yuaroreMycsi ZOTIOJTHUTEeTbHO TT0C/Ie BBITIOJHEHUSI UM KaKUX-/TM00 IPYTUX 3a/IaHuM.

2. OLleHKa YCTHBIX 0TBETOB 00y4aloIUXCs 110 MaTeMaTHKe.

OTBeT OL|eHHBAeTCsI OMMemKoll «5», ecny yueHuK:

- TIOJIHO PAcCKpbUI COJ/lep>KaHWe Martephana B 0ObeMe, IpeAyCMOTPEHHOM TIPOrPaMMOM U
yueOHHUKOM;

- W3JI0)KUJT MaTepyras TPAMOTHBIM SI3bIKOM, TOUHO HCII0JIB3Ysl MAaTeMaTHUeCKyH TePMUHOJIOTUIO
Y CUMBOJIMKY, B OTIpe/ieJIeHHOMW JIOTHUeCKOH

T0C/Ie/[0BaTeIbHOCTY;

- TIPaBWJILHO BBITIOJTHU PUCYHKH, YepTeXXu, rpaduKu, COMyTCTBYIOIHE OTBETY;

- T0Ka3as yMeHre WUTFOCTPUPOBATh TeOPHI0 KOHKPEeTHBIMH ITPUMepaMH, NIPUMEHSITh ee B HOBOU
CUTYAL[|H TIPH BBITIOJIHEHUH TTPAKTUYECKOTO 3a/IaHMUS;

- TpO/EMOHCTPHPOBa/l 3HaHHWE TeOpDUU paHee M3YUYeHHBIX COMYTCTBYHOLIUX  TeM,
c(OpMHUPOBAHHOCTH U YCTOMUMBOCTD UCIIO/Ib3yEeMBIX TTPY OTBETE YMEHHUH U

HaBLIKOB;

- OTBeyasl CaMOCTOsTeIbHO, 6e3 HaBOAAIIMX BOIIPOCOB YUUTeIS;

- BO3MOXKHBI OfIHA — /IBé HETOYHOCTU TIPH OCBeIeHWH BTOPOCTENeHHBIX BOIPOCOB W/IH B
BBIK/Ia/IKaX, KOTOPbIe YUeHHK JIeTKO UCIIPABUJI TTOC/Ie 3aMeYaHust

YUHTeJISI.

OTBeT OL|eHUBAeTCS OMMeMmKOlU «4», eciu YJOB/IeTBOpPsieT B OCHOBHOM TpeOOBaHMSIM Ha
OL[eHKY «5», HO TIDH 3TOM MIMeeT OZIMH 13 HeI0CTaTKOB:

- B M3/I0’KEHUH JOMyIeHbl HeOoblive 1poberbl, He MCKa3uBIllee MaTeMaTUYeCKOe CO/lepyKaHue
OTBeTa;

- JOMylLeHbl OAWH — /iIBa He/0ueTa IIPU OCBEIIeHWH OCHOBHOTO COJiep>KaHWs OTBeTa,
WCIIpaB/IeHHBIE 1T0C/Ie 3aMeUaHus YUUTeIsT;

- JOTyIlleHbl oMOKa uin Oosiee [BYX HeZOUETOB TPH OCBEIleHWH BTOPOCTENeHHBIX BOTIPOCOB
WU B BBIK/Ia/IKaX, JIErKO MCIpaB/ieHHbIe M0C/Ie 3aMeyaHusi yUmTelIs.

OTBeT OI|eHHUBAETCSI OMMemKoU «3» CTaBUTCS B CJEYIOIUX Cyyasix:

-HETI0JTHO PacKphITO COJiepykaHre MaTepuasa (CofiepkaHue H3/10KeHo (parMeHTapHO, He BCerza
Toc/Ie/[oBaTe/bHO), HO NT0Ka3aHo o0Iljee TOHMMaHKe BOIIPOCa

¥ TIPO/IEMOHCTPUPOBAHBI YMeHHs, JOCTaTOUHbIEe [l YCBOEHHsI IPOrPAMMHOI0 MaTepHana;



- UMeNWCh 3aTpPyJHEHUS WIM [IOMNylleHbl OIIMOKM B OIpefe/ieHUHd MaTeMaTHueCKoun
TePMUHOJIOTUU, UepTexKaX, BbIK/Ia[Kax, UCIIPaB/IeHHbIe M0C/ie HeCKOIbKUX
HaBO/SIIMX BOIPOCOB YUUTeIS;
- YUeHUK He CIpaBWICA C TpUMeHeHWeM TeOpUM B HOBOM CUTyallUd TPU BBINOJHEHUH
MPaKTHUUeCKOT0 3a/JaHusl, HO BBITTOTHUI 3aZlaHUsI 00s13aTe/TbHOTO YPOBHS
C/I0>KHOCTH TIO IaHHOM TeMe;
- TIpM [AOCTaTOYHOM 3HAaHWKM TeOpPeTUUeCKOro MaTepuasa BbIsIBleHAa HeJoCTaTOYHasi
c(hOpMHPOBAHHOCTh OCHOBHBIX YMEHUI U HaBbIKOB.
OmmemkKka «2» CTaBUTCS B CJIeAYIOLINX CTydasix:
- He pacKpbhITO OCHOBHOE CO/Iep)KaHue yueOHOTo MaTepuarna;
- oOHapy)keHO He3HaHHe YYEeHHUKOM Oosbleld WM Haubosee BaXHOW YacTH Yy4yeOHOTO
MaTepuarna;
- [IONYIIeHbl OIIMOKW B OIpeJe/IeHUH TIOHATHM, TIPU MCII0Jb30BaHWM MaTeMaTHUeCcKou
TePMUHOJIOTUU, B PUCYHKAX, UepTe)Kax Wi rpaukax, B BbIKJIaJKax,
KOTOpbIe He MCIIpaB/ieHbl T0C/ie HeCKO/IbKMX HaBOSILMX BOMPOCOB YUUTeJISI.

OyeHka mecmoeblx pabom yuauwjuxcs
«5» - 85% - 100%

«4» - 65% - 84%

«3» - 41% - 64%

«2» - 21% - 40%

«1» - 0% - 20%

KonnyecTBeHHble OTMETKM 3a ypOBeHb OCBO€HUsSI Kypca, TMpeJMeTa BBICTaBJ/ISIOTCS B
COOTBeTCTBUM C 3akperieHHOM B MBOY «HwxkHecasiHTyiickas COIIl»  GampHOM cucTeMoi
OLIEHUBAHMS: «2» - HEY/IOBJIETBOPUTENIBHO, «3» - YJOBJETBOPUTENBHO, «4» - XOpOIIOo U «5» -
OT/INYHO.
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