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1. ApUCTOBO



IosicHuTEILHAA 3aNIHCKA

PaGouast mporpamMma 1o ydeOHOMY TpeaAMeTy «Anrebpa» paspabdomana e
COOmMeEenmcmeuu ¢ HOpMAMUGHBIMU AKMAMU:
- ®enepanbhblil 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poc-

cuiickoit denepanuny (C MOCICAYIOMUMH U3MEHEHUSIMH );

- Konuenuus pazsutust MareMatuyeckoro oopasoBanus B Poccuiickoit depe-
pauuu, yrBepxkaeHa pacnopsbkeHueM IlpaBurensctBa PO ot 24.12.2013 Ne 2506-
p;

- npuka3 MunHucTtepcTBa 0OpazoBanusi U Hayku Poccuiickoit denepaiuu ot
17.12.2010 Ne 1897 «O06 ytBepxkaeHun ¢eaepaabHOTO TOCYAAPCTBEHHOTO 00pa30-
BaTEJIBHOTO CTaHAAapTa OCHOBHOTO 00IIero oOpa3zoBaHUsM» (C MOCIETYIOMUMU U3-
MEHEHUSMH );

- npuka3 MuHuctepcTBa oOpazoBanusi U Hayku Poccuiickoit denepanuu ot
31.03.2014 Ne 253 «O6 ytBepxkaeHuun denepaibHOro nepeuHs y4eOHUKOB, PEKO-
MEHJIYEMBIX K MCIOJIb30BAHHIO TIPU peaanu3allii UMEIOIINX FOCYJapCTBEHHYIO aK-
KpEIUTAUIO0 00pa30BaTENbHBIX IPOrPAMM HAYaJIBHOTO OOIIEr0, OCHOBHOI'O 00I1Ie-
ro, CpeJIHero ooI1ero o0pazoBaHus» (C MOCIECIYIOMUMU U3MEHEHUSIMU );

- CanuTtapHo-anuaemuonornyeckue nmnpaswia u  HopmaruBbl  CanlluH
2.4.2.2821-10 «CaHATapHO-3MTHIEMHAOJIOTHIECKHE TPEOOBAHUSA K YCIIOBUSM M OP-
raHu3aluu oOydeHusi B 00111€00pa30BaTENIbHBIX YUPEKICHUIX», YTBEPHKICHHbIC
[TocranoBinenuem [71aBHOrO TOCYNapCTBEHHOIO CaHUTapHOro Bpaya P® or
29.12.2010 Ne 189;

- [IpumepHas ocHOBHast 0Opa3oBaTeabHasi IporpaMMa OCHOBHOTO 0011ero 00-

pa3oBaHUsl, 000peHa peleHueM (peepaibHOTO Y4eOHO-METOAUUECKOro 00beau-
HeHUs 1o o01IeMy oOpazoBaHuto (MpoTokoi ot 08.04.2015 Ne 1/15);
- YMK (y4eOHUK, MeTOAM4YeCKOe MOoco0ue, aBTOPCKas y4deOHas1i IMpo-
rpamMMma M T.J1.);
- OcHoBHast 001Ie00pazoBaTebHasl MporpaMmMa OCHOBHOI'O 0OIIero odpaso-
BaHUsI 00111e00pa30BaTEIHLHON OpraHu3aIliy;
- JIOKaJbHBIM HOPMATHBHBIN akT 0O0Ie00pa30BaTEIbLHON OpraHU3aIlluid O pa-
Ooueilt mporpamMme.

PabGouyasi mporpamma y4eOHOIro nmpeaMera «AJiredpa» coCTaBJieHA HA OC-
HOBe:

e desepanbHOrO rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO
obmero oopazopanus 2010 r.

e [IpumepHOil mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHusa. MaTeMartuka.
(Cranpmaptel Broporo nokosienus.) — M.: IIpocsenienue, 2010..;

e IIporpammsbr: 5-9 xnaccel/ A.I'.Mep3nsak, B.b.Ilomonckuii, M.C.Sxup. -
M.:BenTtana-I"pad, 2013;



o MenepanbHOrO MepeyHs: y4eOHUKOB, PEKOMEHJIOBAHHBIX MUHHUCTEPCTBOM
oOpazoBanusi Poccuiickoit ®enepanuu K HCMOIb30BAHUIO B 00pa3oBaTeIbHOM
npoiiecce B 001Ieo0pa3oBaTeIbHBIX YUpexkAeHUAX, (yueOHUK «Aisredpa 7 Kiacc
11 o01eoOpa3oBaTeabHbIX opranu3anuii /A.I°. Mepsnsk, B.b. [Tononckuit, M.C.
Axup. - M. : Benrana-I'pad, 2017 r

e Mertoauueckoro nmocobus: Anredpa : 7 kinacc / E.B. byniko, A.I'. Mep3isik,
B.b. ITononckuii u 1p. — M. : Benta na-I'pad, 2016

JIMYHOCTHBIE, MeTANIPEeAMETHbIC U NPeIMeTHbIEe Pe3yJbTaThl
OCBOCHMS Y4e0HOr0 nmpeamera «AJredopa»

7-9 KJiaacchbl

JINYHOCTHBIMM pe3yJbTaTaAMM U3YUYCHUS MpeaMeTa «Anredpa» » B BUC
y4eOHOro Kypca 7/ — 9 Kiacc sSBISIOTCS CIEIYIONINE KayecTBa:

e HE3aBUCHUMOCTb U KPUTUYHOCTh MBIIIUICHHUS;

e BOJIS U HACTOMYUBOCTD B IOCTHXKCHUU 1IEJIH;

e c(hOpPMUPOBAHHOCTHh OTBETCTBEHHOI'O OTHOIIEHUS K YUEHUIO, TOTOBHOCTh U
CITOCOOHOCTH O0YHYAIOMIMUXCS K CAMOPa3BUTHIO U CaMO00Pa30BaHUIO Ha OC-
HOBE MOTHUBAIIMU K OOYYEHUIO U MO3HAHUIO, BEIOOPY JdaibHENIIEro oopaso-
BaHMs Ha 0a3e OPUEHTUPOBKHU B MUpe npodeccrii u mpoPecCHOHATBHBIX
MPEANOYTEeHUN, 0CO3HAHHOMY MTOCTPOCHUIO UHANBUYyaIbHOM 00pa3o-
BaTEJIbHON TPAEKTOPUU C YYETOM YCTONYMBBIX MTO3HABATEIHLHBIX HHTEPECOB;

o c(hopMUPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIIECTBEHHOW MPAKTHKU;

o c(opMUpOBaHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U CO-
TPYJHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMU U MIIQIIIUMHU, B 00pa3oBa-
TeJILHOM, 00IIIECTBEHHO TOJIC3HOM, yueOHO-HCCIIeI0BAaTEeIbCKOM, TBOpUE-
CKOM M IPYyTUX BUJAX JIEATEIbHOCTH;

e YMEHHE SICHO, TOYHO, TPAMOTHO MU3J1araTh CBOM MBICIU B YCTHOH U MUCH-
MEHHOM peyu, TOHUMATh CMBICJI IOCTABJICHHOM 3aJ/1auu, BHICTpAauBaTh apry-
MEHTAIINIO, PUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI;

o TMpEACTaBJICHUE O MATEMAaTUYECKON HayKe Kak cepe ueIoBeUecKoil aes-
TEJILHOCTHU, 00 3Tanax €€ pa3BUTHUS, O €€ 3HAUMMOCTH JJIsl PA3BUTHS [IUBU-
JU3aluu;

e KPUTHYHOCTH MBINIJICHUS, YMEHHUE PACIIO3HABATH JIOTHUYECKN HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (PaKTa;

e KpPEATHUBHOCTH MBIIIUICHUS, THUIIMATUBA, HAXOIYNBOCTh, aKTHUBHOCTH MPHU
penieHnn anredpanyecKux 3aaad;

e yYMEHHE KOHTPOJUPOBATH MPOIECC U PE3yJbTaT yueOHON MaTeMaTHIECKOM
JEATEIIbHOCTH;

e CIIOCOOHOCTH K SMOITMOHAITBHOMY BOCIIPHUATHIO MAaTEMAaTUYECKIX 0OBEKTOB,
3a71a4, PEIICHUM, PaCCYKICHUM.

CD@@CWIGOM Q0CMUMNCEHUS. IMUX PE3VIbMAMmMoOe Ae6JjiAemcA.




e CHCTCEMaA SaHaHI/Iﬁ y‘I€6HI/IKOB;

e IIpCACTaBJICHHAA B yqe6Hm<ax B ABHOM BH/I€ OpraHu3alusg MaTepuaja 110
IIPUHOUITY MUHHUMAKCa,

e MHCIIOJIB30BAHNC COBOKYITHOCTH T€XHOJ’IOFHﬁ, OPUCHTHUPOBAHHLIX HA PAa3BH-
THC CaMOCTOATCIIBHOCTU U KPUTHYHOCTH MBIIJICHUA: TCXHOJIOT'HUA IIPO-
OJIEMHOTO Aquaiora, TCXHOJOTUA ITPOAYKTUBHOI'O UYTCHUA, TCXHOJIOI'HA OLIC-
HHUBaHU.

MeTanpeaMeTHbBIMHU pE3yJIbTaTaMHU H3ydeHUs Kypca «MareMaTHKay sBISEeTCS
dbopmupoBaHre YHUBEpCAIbHBIX yueOHbIX AeiicTBui (Y'Y ]):

PeryasituBunie YY/I:
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. CaMOCTOSITETILHO 0OHapyicusams U GOpMyIUpOBaTh YUEOHYIO TpoOIIe-
My B KJIACCHOM M MHJIMBUIyaIbHOU y4eOHOH AESITENbHOCTH;

. 8b106U2aMb BEPCUU PEILICHUS MPOOJIEMbI, 0CO3HABaTh KOHEYHBIN pe-
3yJbTaT, BHIOUPATh CPEJICTBA TOCTHXKEHHUS 1IEJI U3 MPEJIIOAKEHHBIX UM UX UCKATh
CaMOCTOSITEINIbHO;

. cocmaenams (MHAUBUAYATBHO WK B TPYIIIE) TUIAH PEIICHUS MPOOIeMbl
(BBITIOJTHEHUS TIPOEKTA);

«  paboTas Mo NpeI0KEHHOMY UM CAMOCTOATEIBHO COCTABIIEHHOMY
IIaHy, UCNOIb306amMb HAPSLy C OCHOBHBIMU U JIOMIOJIHUTEIIBHBIE CpeJICTBA (CIpa-
BOYHAas JUTEpaTypa, CI0KHBIEK MPUOOPHI, KOMIIBIOTED);

. NIAHUPOBAMb CBOIO MHAUBUAYAJIbHYIO0 00pa30BATENbHYIO TPACKTOPHIO;

«  pabomambp MO CaMOCTOSATEIBLHO COCTABIIEHHOMY ILJIaHY, CBEPSISICh C HUM
Y C LIEJIbIO CSITEIbBHOCTH, UCIIPABIISIS OLUMOKHU, UCIIOJIb3YsI CAMOCTOSITEIBHO MOJI0-
OpaHHbIe cpencTBa (B ToM uncie u aTepHer);

. CBOOOJIHO 7110/16306aMbCsl BBIPAOOTAaHHBIMU KPUTEPHUSIMHU OLICHKU U ca-
MOOIIEHKHU, UCXO/ISI U3 LIETTN ¥ UMEIOIUXCS KPUTEPUEB, pa3inyasi pe3ysbTar U CIo-
CcOOBI IECTBUH;

. B XOJI€ MPEACTaBICHUS MPOEKTA 0a8amsb OYeHK)Y €ro pe3ysibTaTaMm;

. CaMOCTOSITENILHO 0CO3HABAMb IPUUNHBI CBOETO YCIIeXa UM HeycreXa U
HaXOAUTh CIIOCOOBI BBIXOJA U3 CUTYallMH HEYCIIeXa;

e  YMemb OyeHums CTENeHb YCIEIIHOCTH CBOEH MHINBUIYaIbHOM 00pa3o-
BaTEJIbHOM J1E€ATEIbHOCTH;

«  J1aBaTh OLICHKY CBOMM JIMYHBIM Kaue€CTBaM M UyepTaM Xapakrepa («KaKkoB
s1»), OTIPEICNIATh HAIIPABIICHUSI CBOETO PA3BUTHS («KAKUM 51 XOUY CTaThy, «4TO MHE
JUTSL 3TOTO HAJI0 CIIETIaTh)

Cpeocmeom ghopmuposarnus peeyramuenvix YV][ cuyscam mexnonozus cu-
CMeMHO-0eameIbHOCMHO020 N00X00a HA Imane u3y4eHus Ho8020 Mamepuaia u
MexXHOI02Usl OYEeHUBAHUSL 0OPA308AMENbHBIX O0CIMUNCEHULL (VUeOHbIX YCNex08).

Ilo3naeamenvnuvie YY/I:
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 AHAUZUPOBAMb, CPABHUBAMb, KlAccuuyuposams u 0606uams GaxThl U
SIBJICHUS,

« OCYyuecmeisims CpaBHEHUE, CEPUALINIO U KIACCU(DUKAIIUIO, CAMOCTOSITEIIbHO
BBIOMpAsi OCHOBAHUS U KPUTEPHUH JIJIsl YKA3aHHBIX JIOTHYECKUX Olepaluil; CTpPOUTh
KJ1acCU(PUKAIMIO MYyTEM JUXOTOMUYECKOTO JieJIeHUs (Ha OCHOBE OTPUIIAHU);

« CMpOUmMsb JIOTHYECKU 0OOCHOBAaHHOE PACCY’KJIEHUE, BKIIIOYAIOIIEe YCTaHOB-
JICHUE IPUYMHHO-CJIE/ICTBEHHBIX CBSI3EH;

* C030a8amMb MATEMATUUECKUE MOJICIIN;

« COCTaBJIAATh TE€3MCHI, PA3JIMYHbIE BU/BI IJIAHOB (MPOCTHIX, CIIOKHBIX U T.IL.).
[Tpeo6pa3oBbIBaTH HHPOPMAIMIO U3 OJTHOTO BUA B JPYTOH (TaONUIly B TEKCT,
JUarpaMMmy U 1p.);

* BLIYUMBIBAMb BCE YPOBHU TEKCTOBON MH(MOPMALIMH.

« yMemb onpeoesisims BO3MOXKHbIE HCTOYHUKN HEOOXOAUMBIX CBEAEHUH, MPO-
U3BOJUTH MOUCK MH(POPMALIUH, AHATTU3UPOBATH U OLIEHUBATH €€ JI0CTOBEPHOCTb.

o [IOHUMAsI TIO3ULIUIO APYTOro YEJIOBEKA, pa3iuiams B €r0 peUu: MHEHUE
(TOUKy 3peHus1), 10Ka3aTeIbCTBO (ApryMEHTHhI), (aKThl; TUIIOTE3bI, AKCUOMBI, TE€O-
puu.

o J17151 3TOr0 CaMOCTOATEIBHO UCIIOIB30BATh PA3JIMYHbIC BUABI UT€HUS (U3Y-
Yarolee, IpOCMOTPOBOE, O3HAKOMUTEIBHOE, IOUCKOBOE), TPUEMBI CITYIIAHUS.

« CAMOMY €030a8amb UCTOYHUKHN UH(DOpPMALIMK Pa3HOTO TUIIA U IS Pa3HbIX
ayJIMTOpHiA, COOJIFOIATh MHPOPMALIMOHHYIO TUTUEHY U MPaBUIIa HHPOPMATMOHHON
0e301acHOCTH;

« YMemb UCNOIb308amMb KOMIBIOTEPHBIE © KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
KaK MHCTPYMEHT ISl IOCTHXKEHHS CBOMX LieJiel. YMETh BbIOUpaTh aJieKBaTHbBIE 3a-
Jlaye MHCTPYMEHTAIbHBIEC TPOTrPAMMHO-AMNIAPATHBIE CPEJCTBA U CEPBUCHI.

Cpeocmeom ghopmuposanus no3HaBaTeNbHbIX Y'Y [ cayxar yueOHbIi MmaTepuan
U TIPEXJI€ BCEro MPOIYKTUBHBIE 3aJJaHUs YUeOHUKA, TO3BOJISIOIINE TPOABUTATHCSA
10 BCEM IIECTH JUHUSIM Pa3BUTHSL.

Kommynuxkamuenvie YY/I:
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« CaMOCTOSITENIbHO Op2anu306bl6ams yHeOHOE B3aUMOCICTBUE B IpyIIIe
(ompenensaTh O0IIMe eI, J0TOBAPUBATHCS APYT C APYTOM U T.1.);

« OTCTaWBas CBOIO TOUKY 3PEHMUS, NPUBOOUMb ap2yMeHmbl, TOATBEPKAAS UX
dhakTamu;

« B JMCKYCCUU yMemb Gbl0GUHYMb KOHTPAPTYMEHTHI,

e YUUTBHCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C IOCTOMHCTBOM ApU-
3HaBame OMMUOOYHOCTH CBOET0 MHEHHUS (€CITM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

« MOHUMAs MO3ULIUIO IPYTOTO0, pA31uiams B €ro peuu: MHEHUE (TOUKY 3pe-
HUS), T0KA3aTEIBCTBO (APTYMEHTHI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHH;

 YMemb B3TJISIHYTh Ha CUTYAlMIO C MHOM MO3ULIUU U 00208apUSAMbCsL C
JIFOJTbMU WHBIX TTO3HITAH.



Cpeocmeom ¢hopmuposaruss KOMMYHUKATUBHBIX Y'Y [ ciykat T€XHOJIOTHSI
npoOiaeMHoro auanora (moOyKAaronuil U MOABOASIIMMA 1MajIor) U OpraHu3aus
paboThI B MaJIbIX TPYyMIax, TAKKe UCIIOJIb30BAHUE HA YPOKAX 3JIEMEHTOB TEXHOJIO-
MU IPOTYKTUBHOIO YTCHHSI.

IIpeamerHsle:

1) ymeHue paboTaTh ¢ MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYpUpPOBaHUE, U3BIIE-
YeHre He0OX0IMMOM MHGOPMAIIMH), TOYHO U TPAMOTHO BbIpakaTh CBOM MBICIIH B
YCTHOM U MUCbMEHHOU PEYH, MPUMEHSIS MATEMAaTUUYECKYI0 TEPMUHOJIOTHIO U CUM-
BOJIMKY, UCTIOJIb30BATh PA3IMYHBIC A3BIKM MATEMATUKH (CJIOBECHBIN, CHUMBOJIUYE-
CKUM, Tpadpuueckuii), 000CHOBBIBATDH CY>KJICHHUSI, IPOBOJIUTH KJIACCU(PHUKALIUIO, J10-
Ka3bIBaTh MaTEMaTUYECKUE YTBEPKICHHUS;

2) BiajieHue 0a30BbIM MOHSITUIHBIM allllapaToM: UMETh IIPEACTaBICHUE O YHCIIE,
BJIaJICHUE CUMBOJIBLHBIM SI3BIKOM aIreOphl, 3HAHUE 3JIEMEHTapPHBIX (DYHKIIMOHATb-
HBIX 3aBUCUMOCTEH, PopMUpOBaHUE MPEICTABICHUN O CTATUCTUYECKHUX 3aKOHO-
MEPHOCTSIX B PE€aIbHOM MHPE U O Pa3IMYHBIX CIIOCO0aX MX M3Y4YeHUs, 00 0COOEH-
HOCTSIX BBIBOJIOB U ITPOTHO30B, HOCSIIIIUX BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBINOJHATh alredpandyeckue npeoopazoBaHus palliOHAIBHBIX BbIpa-
KEHUU, IPUMEHITh UX JUIsl pelIeHUs1 y4eOHbIX MAaTEMAaTHYECKHUX 3a/1a4 U 3a]1a4,
BO3ZHHKAIOIIMX B CMEXHBIX YUYEOHBIX IPEIMETAX;

4) yMeHue MoJIb30BaThCS MaTEMATUYECKUMH (POPMYIIAMH B CAMOCTOSITETHHO
COCTaBJISITH (POPMYJIBI 3aBUCUMOCTEHN MEXTy BEJIM YMHAMHU Ha OCHOBE 0000IICHUS
YACTHBIX CJIy4aeB U DKCIIEPUMEHTA;

5) ymMeHue pelaTh JUHEHbIE U KBaIpaTHbIE YPaBHEHUS U HEpa"BEHCTBA, a
TaKXe NPUBOAUMBIE K HUM YpaBHEHUs, HEPABEHCTBA, CUCTEMbI; IPUMEHSTH Tpa-
(buueckue npeACcTaBICHUS AJI PELICHHS U UCCIIEOBaHUSI YPAaBHEHU, HEPABEHCTB,
CUCTEM; IPUMEHSTH MOJyYEHHBIE YMEHUS IS PEIICHUS 3a/1a4 U3 MATEMATHKH,
CMEXKHBIX IIPEIMETOB, IPAKTUKM;

6) oBnaseHne cucTeMoi (PyHKIIMOHATBHBIX TOHATUH, (PYHKIMO "HAJIbHBIM SI3bl-
KOM M CUMBOJIMKOM, YMEHHE CTPOUTH rpadMKu (PyHKIUH, ONHUCHIBATh UX CBOICTBA,
UCIOJIb30BaTh (DYHKIIMO "HAJIbHO-TpaduuecKue NpeCTaBICHUs Al ONUCAHUS U
aHaJM3a MaTEMAaTHUYECKHUX 3a/1a4 U PEATbHBIX 3aBUCUMOCTEN;

7) oBllazieHre OCHOBHBIMU CIIOCO0aMU MPECTaBICHUS U aHAJIN3a CTaTUCTHYE-
CKUX JIaHHBIX; YMEHHUE pelaTh 331a4u Ha HaX0XKICHHE YaCTOThI U BEPOSATHOCTU
CIIy4allHbIX COOBITHIA;

8) yMeHMe NPUMEHSTh U3yUYE€HHbIE TIOHSITHS, PEe3YJIbTaThl U METObI IIPH pellIe-
HUU 3a7a4 U3 Pa3JIMYHbIX pa3JesioB Kypca, B TOM YHCIIE 3a7a4, HE CBOASAIINXCS K
HEIMOCPEACTBEHHOMY NMPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.



I[Inanupyembie pe3yabTaThl H3YUEeHUSsI
ajareops! B 7-9 kiaccax

AnredOpanveckue BbIPAKEHUS

BrilmyCKHUK Hay4UTCS:

* ONEPUPOBATH MOHATUIMHU «TOXKJECTBO», «TOXKIECTBEHHOE ITPeoOpa30BaHUe,
pemaTh 3a7a4u, cojeprkaiue OyKBeHHbIE TaHHbIE; padoTaTh ¢ PopMyIaMu;

* BBINOJHATH IPEOOPA30BAHUS BEIPAKEHUM, COACPIKAITUX CTETIEHH C LEIBIMU 10~
Ka3aTeJsIMU U KBaJIpaTHbIE KOPHU;

* BBINOJHATH TOXKJECTBEHHBIE PEO0OPa30BaHUs PAIIMOHATILHBIX BbIpAKEHUI Ha
OCHOBE IMPaBUJI ACHCTBUIN HAJ MHOTOYJICHAMU U alreOpandyecKUMu Apo0siMu;

* BBINIOJIHATH PA3JI0KEHNE MHOTOWICHOB HA MHOKUTEIIH.

BBIITyCKHUK MOJyYUT BO3MOKHOCTh HAYUNUTHCA:

* BBINIOJIHATH MHOT'OIIArOBbIE MPE0OPa30BaHMUs PALIMOHATIBHBIX BBIPAXKEHHM, TPHU-
MEHSS [IUPOKUI HAOOp CIOCOOOB U MPUEMOB;

* IPUMEHATH TOXKJAECTBEHHBIE MPE0OPA30BAHMS IJIsl PELICHUS 3a/1a4 U3 Pa3IMYHBIX
pas3enoB Kypca.

YpaBHeHust

BrIIycKHUK Hay4duTCS:

* pelaTh OCHOBHBIE BUbl PALIMOHAIIBHBIX YPABHEHUN C OJHOU EPEMEHHOM, CH-
CTEMBI ABYX YPABHEHUH C ABYMS IIEPEMEHHBIMU;

* [IOHMMATh YPABHEHHUE KAaK BAKHEUIIIYIO MATEMAaTUUECKYO0 MOJENb JJIs ONIUCAHUS
Y U3y4YEHUs pa3HOOOPA3HBIX PEANbHBIX CUTYAallUil, peliaTh TEKCTOBBIC 3a7jauu ajl-
reOpandecKuM METOJIOM;

* IPUMEHSTH rpauuecKue MpeicTaBIeHUs sl UCCIe0BaHUsl ypaBHEHUH, Hcce-
JIOBAHM U PELICHUS CUCTEM YPAaBHEHUH C JBYMs IIEPEMEHHBIMU.

BBIITyCKHUK MOTYyYUT BOBMOKHOCTH:

* OBJIAJIETh CHEUATbHBIMU MPUEMAMU PEILICHHS YPABHEHUI U CUCTEM ypaBHEHMIA;
YBEPEHHO NMPUMEHATH aIMapaT ypaBHEHUM JJIs1 pellieHrs pa3HOOOpa3HbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, MPAKTUKU;

* IPUMEHATH rpaduyecKre MpeACTABICHUS 1JIs1 UCCIEAOBAHMS YPAaBHEHU, CUCTEM
ypaBHEHUH, cofepKalux OyKBEHHbIE KO3(DPUIIUEHTHI.

HepaBencrsa

BrinyCkHUK Hay4duTCS:

* [IOHUMATh U NMPUMEHATH TEPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHbIE C OTHOLIEHU-
€M HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pelaTh JUHEMHbIE HEPABEHCTBA C OJJHOW IIEPEMEHHOMN U UX CUCTEMBI; PELIATh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduyecKue NpeCTaBICHNUS;



* IPUMEHSTH arnmapaT HEPaBEHCTB JJISl PEUICHHs 3a/1a4 U3 Pa3InIHBIX Pa3/IeIoB
Kypca.

BBITyCKHUK TOJTYYUT BO3MOXXHOCTh HAYUUTHCS:

* pa3HOOOpa3HBIM MPUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MTPUMEHSThH
anrmapar HepaBEeHCTB JUIS PelICHHs pa3HOOOpa3HbIX MaTeMAaTUYECKHX 3a/1a4 U 3a-
J1a4 U3 CMEKHBIX MTPEIMETOB, IPAKTUKU;

* IPUMEHSTH rpaduyecKre MpeaCTaBICHHS I UCCIICAOBAaHMS HEPABEHCTB, CH-
CTEM HEpaBEHCTB, COiepKaIIUX OyKBEHHbIE KOA()PHUIIMESHTHI.

YucjaoBble MHOKECTBA

BbINTyCKHUK HAYYUTCS:

* IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbIE C TOHATHUEM MHOXECTBA,
BBITIOJTHSATH OIEpally HaJl MHOKECTBAMU;

* CIO0JIb30BaTh HAYAJIbHBIC MPEJICTABICHUSI O MHOXKECTBE JICUCTBUTEIbHBIX YHCE.

BBINYCKHHK TOIYYUT BO3MOXHOCTb:

* pa3BHUBATh MIPEJICTABICHHE O MHOXKECTBAX;

* pa3BHUBATh MPEJICTABICHKIE O YMCIIC U YMCIOBBIX CHCTEMaxX OT HATYPAJIbHBIX 10
JNCHCTBUTEILHBIX YHCEN; O POJTH BEIYHCICHUH B PAKTHKE;

* Pa3BUTh U YIUIyOUTh 3HAHUS O JIECATUIHOHN 3aITUCH JICHCTBUTEIIBHBIX YHCe (T1e-
PHOIMYECKHE U HETIEPUOANUECKHE Ipoon).

DOyHKUMHA

BBITTyCKHUK HAy4YUTCS:

* IOHUMATh U UCIIOJIH30BaTh (DYHKIIMOHATIBHBIC MIOHATHUS, A3bIK (TEPMUHBI, CHMBO-
Jnveckue 0003HauYeHUs);

* CTPOUTH rpadvKu dJIEMEHTAPHBIX (HYHKIIUMA, UCCIEA0BATh CBOMCTBA YHCIOBBIX
GyHKIIMN Ha OCHOBE U3YyUEHHUsI TIOBEICHUS UX TPa(UKOB;

* MIOHUMATh (DYHKIIMIO KaK BaXKHEHIITYIO MATEMAaTUUYECKYIO MOJIEIb JUIsl ONMCAHUS
MPOIIECCOB U SIBJIICHUN OKPY’KAIOIIETO MUPA, TPUMEHSATh (DYHKIIMOHATBHBIHN S3bIK
JUTSL OTTUCAHUSI M UCCIICIOBAHUS 3aBUCUMOCTEH MKy (PU3HMUCCKIMHU BEIMYMHAMY,
* IOHUMATh U UCITOJIB30BATh S3BIK IMOCIEAOBATEILHOCTEH (TEPMUHBI, CAMBOJIMYC-
CKHe 0003HAUYCHUS)

* IPUMEHATH POPMYIIBI, CBA3aHHBIC C apPUPMETHICCKON ¥ T€OMETPHIECKOM MPO-
IPECCHUSIMH, H aIlapaT, CGOPMHUPOBAHHBIN IMPU N3YUSCHUU APYTHX Pa3leioB Kypca,
K PEIICHUIO 33J1a4, B TOM YHUCJIE ¢ KOHTEKCTOM M3 PeabHOM JKU3HHU.

BbIMyCKHUK OJIYYUT BO3MOKHOCTD!

* POBOJIUTH UCCIICIOBAHUS, CBSI3aHHBIC C U3YUCHUEM CBONCTB (DYHKIIHIA, B TOM
YHUCJIE C UCTIOIh30BaHNEM KOMITHIOTEPA; HA OCHOBE IPpapMKOB N3YUCHHBIX (DYHK-
IIUH CTPOUTH OoJiee CIoXKHBIE TpaduKu (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMIY
TOYKaMH U T.I1.);



* HCTIOJIH30BaTh (DYHKITMOHAJLHEIE TIPE/ICTABIICHUS U CBOMCTBA (DYHKIIMIA PEIICHUS
MaTEeMaTUYECKUX 3aJlay U3 Pa3IudHbIX pa3/iesioB Kypca;

* periaTh KOMOMHUPOBAHHBIE 33]]a4K C IPUMEHEHUEM (POPMYJIN-TO WICHA U CYMMBI
MEPBBIX N YJICHOB apu(PMETHUECKON U TE€OMETPUUECKON MTPOTPECCH, MPUMEHSS
IIPY 3TOM anmnapar ypaBHEHUN U HEPABEHCTB;

*[IOHUMATh APU(PMETUUECKYIO U TEOMETPUUECKYIO MPOrpecCcur Kak (QyHKIIMH
HATypaJbHOTO apTryMEHTA; CBA3BIBATH ApU(PMETHUECKYIO IPOTPECCHUIO C JIMHEUHBIM
pPOCTOM, TEOMETPUUECKYIO — C SKCIIOHEHIIMAJIBHBIM POCTOM.

JJ1IeMEeHTBI HpHKJIaIlHOﬁ MaTEeMaTHKH

BrImyckHUK HAy4nuTCS:

* CII0JI30BaTh B XOJIE PEIICHUS 3a7a4 dJIEMEHTapHbBIC MPEICTABICHUS, CBI3aHHbBIC
C IpUOMMKEHHBIMU 3HAUYCHUSIMU BEJIMYUH,;

* KCIO0JIb30BaTh MPOCTEUIIINE CTIOCOOBI MPE/ICTABICHUS U aHAJIN3a CTATUCTUYECKUX
JTAaHHBIX;

* HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY ¥ BEPOSITHOCTh CIY4ailHOTO COOBITHS;

* pelaTh KOMOMHATOPHBIC 33]]a4l HA HAXO0XKJICHUE YK Clia 00BEKTOB HJIM KOMOUHA-
LUH.

BBIIyCKHUK NIOJIYYUT BO3MOKHOCTD:

* [IOHATH, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCIIOIB3YIOTCS U XapAKTEPUCTUKHU
O00BEKTOB OKPY’KAIOIIEr0 MUPA, SIBISIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMU,
YTO 10 3aMKCU NPUOTMKEHHBIX 3HAUCHUN, COAEPIKALMXCA B MH(OPMALIMOHHBIX
UCTOYHHUKAX, MOXKHO CYIUTh O OTPELUIHOCTU IPUOITHKEHUS;

* IOHSTh, YTO MOTPEIIHOCTh PE3yJIbTaTa BBIYUCIECHUN JOKHA OBITH COU3MEpPUMA C
MOTPEIIHOCTHIO UCXOIHBIX JaHHBIX;

* MpUOOPECTH NEPBOHAYATILHBIN OIBIT OPraHU3aluy cOopa JaHHBIX MPU MPOBEAE-
HUU OMpOca OOUIECTBEHHOTO MHEHUS, OCYLIECTBIISATh UX aHAJIU3, IPEACTABIATh pe-
3yJbTaThl OPOCA B BUJI€ TAOJMIIbI, AHATPAMMBI;

* IPUOOPECTHU OMBIT MPOBENCHUS CITyYalHbIX SKCIEPUMEHTOB, B TOM YHCIIE C TO-
MOUIBI0 KOMITBIOTEPHOTO MOAEINPOBAHUS, NHTEPIIPETALMU UX PE3YJIbTATOB;

* HAYYUTHCSI HEKOTOPHIM CHEIUATbHBIM MPUEMAM PEIICHUsS] KOMOMHATOPHBIX 3a-
nad.

MecTo y4yeOHOro npeamera «Ajaredpa» B y4eOHOM ILJIaHe

CornacHo 0a3ucHOMY ydyeOHOMY IIIaHy [JIsi OOpa30BaTENbHBIX YUPEKIACHUI
Poccuiickoit ®denepannu B COOTBETCTBUU ¢ TpeboBaHUs MU DeaepaibHOTO Tocy-
JAPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHHS B
7-9 kmaccax mnpenMer «MaremaTthka» JENUTCS Ha JIBa MpeaMmeTa: «Anredpa» u
«I"eomeTpust». OO6IIEE KOJIMUECTBO YPOKOB alNreOphl B HEAE0 B 7-9 kiaccax mo 3
yaca; B roay - 102 wgaca, 3a kypc 7-9 kmacc Bcero 306 yacoB. Pacrpenenenue
y4e0HOTO BPEMEHU TPEICTABICHO B TAOJIHIIE



Kypc KoJlnuecTBo 4acos B nefenio | 1KOTHIECTBO
4aCOB B roj
Anrebpa 7 kacc 3 102
Anrebpa 8 kmacc 3 102
Anrebpa 9 kmacc 3 102
UTOI'O 306
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ITo aBTOpCKOM NIPO-

ITo padoueit

o rpamme
Ne Paszen kypea P nporpamMmme 7 kJ1acc 8 kuacc 9 kJacc
(K0.,1-BO 4acoB) (K0J1-BO YacoB)
L HHUHeI/IHOG ypaBIjeHI/Ie C 0J1- 15 15 15
HOI IepeMEHHOU
2 Lenpie BeIpaKeHHUS 52 50 50
3 OyHKIUU 12 12 12
4 CI/ISTGMI)I JIMHEWHBIX YpaBHE- 19 19 19
HUH ¢ ABYMS IEPEMEHHBIMU
5 PanmonanbHbie BBIpaX)eHUS 44 44 44
6 KBanpatnsie kopuu. Jleii- o5 o5 25
CTBUTEJIBHBIC YUCIIA
7 KBagpatHbie ypaBHEHUS 26 26 26
8 HepaBeHnctra 20 20 20
9 Ksampartnunas QyHKIus 38 38 38
10 DJIeMEeHTBI MPUKJIATHON Ma- 20 20 20
TEMAaTUKHU
HucnoBble Mociien0BaTEIbHO- 17
11 17 17

CTH




[ToBTOpEHUE U cUCTEMaTH3a- 57 20 6 7 7
usl y9eOHOTO MaTepuaa

Hroro 315 306 102 102 102

Conep:xanue Kypca ajaredpsnl 7-9 Kiaccos.
AaredpanvyecKue BbIPAKECHUSA

BrIpakeHne ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHNS C IEPEMEHHBIMU. [loIyCTUMBIE 3HAUEHHNE IEPEMEHHBIX. TOXIECTBO.
ToxaecTBeHHbIE TPeoOpa3oBaHus anreOpandeckux BolpakeHui. Jloka3aTeabCTBO TOKIECTB.

CreneHsb ¢ HaTypaJbHBIM MOKa3aTeaeM U €€ cBorcTBa. OqHowieHbl. OHOWIEH cTaHAapTHOrO Bujia. CTENEeHb OJHOWICHA.
MHorouiensl. MHOrousieH ctanaaptHoro Buja. Crenenb MHorouieHa. Clo)KeHue, BBIUUTaHUE U YMHOKEHHE MHOTOUYJIEHOB.
@opMyIIbl COKPAIICHHOTO YMHOXKEHUSA: KBaIpaT CyMMBI M KBaJpaT Pa3HOCTH JABYX BBIPAKECHUM, IPOU3BEICHUE PA3HOCTH U
CYMMBI IBYX BbIpaxxeHUH. Pazno)keHre MHOrOYJI€HOB Ha MHOKUTENHU. BriHECceHUE 001Iero MHOXKHTENS 3a CKOOKU. MeTo
rpynmnupoBKU. PasHOCTh KBaapaToB ABYX BhlpaxkeHuid. CymMmMa U pa3HOCTh KyOOB JIByX BblpaxeHui. KBapaTHbIil TpEXUIIEH.
Kopenb kBanpatHoro tpéxwieHa. CBoiicTBa KBagpaTHOroO TpExuseHa. Pa3noxkenne KBaapaTHOro TPEXUJIEHa HA MHOKHUTEIH.

Pannonansabie BeipakeHus. Llenbie Beipakenus. [[po6GHbie BeipaxkeHus. Parmonanbaas 1po0b. OCHOBHOE CBOMCTBO paIilo-
HabHOU MpoOu. CrokeHne, BHIYUTaHUE, YMHOKEHHUE U JICJICHNE PAIlMOHATILHBIX Ipo0eit. Bo3Benenne parnoHanbHON Ipoou B
cTeneHb. TOXIeCTBEHHbIE IPE0OPa30BaHUs PAIIMOHANILHBIX BhIpakeHUH. CTENeHb ¢ IEIbIM MTOKa3aTesieM U €€ CBOMCTBRA.
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KBaapatueie kopau. ApudMeTHuecKuil KBapaTHbIA KOPEHB U €ro CBOMCTBA. ToXKIeCTBEHHbIE TPeoOpa30BaHus BbIpAXKECHHUH,
coJiepKaliuX KBaJpaTHbIE KOPHH.

YpaBHeHust

VYpaBHeHue ¢ oaHOM nepemeHHoi. Kopenb ypaBHeHus. PaBHocuiibHBIE ypaBHEHUA. CBOMCTBA YPAaBHEHUM C OJTHOW MEPEMEH-
HOU. YpaBHEHHUE KaK MaTeMaTUUyeCKasi MOJEIb PEabHOU CUTYaALIUH.

Jlunentnoe ypaBHenue. KBagpatHoe ypaBaenue. Dopmyiia KOpHEN KBaIpaTHOTO ypaBHeHUs. Teopema Buera. PannonanbHbie
ypaBHEHUs. PellieHne panoHalbHBIX YPABHEHUN, CBOASIIMXCA K TUHEUHBIM WJIA K KBAJIPAaTHBIM YPABHECHUSIM. Pelienue Tek-
CTOBBIX 33/]a4 C MTOMOIIBIO PAlIMOHATIBHBIX YPABHCHUU.

VYpaBHeHue ¢ AByMs niepeMeHHbIMU. [ paduik ypaBHEHUS ¢ IByMs IepeMeHHbIMU. JIMHEHOe ypaBHEHHE C IByMs [TI€PEMEHHbI-
MU U ero rpadux.

CucreMbl ypaBHEHH ¢ IByMs TepeMEHHBIMU. ['padmyeckuii METO pelIeHUs] CUCTEMbI YPaBHEHHUM € ABYMsI IEPEMEHHBIMHU.
Pemenne cucrteM ypaBHEHH METOIOM MOJCTAHOBKHU U CIIOKeHUsA. CUCTEMa IBYX YPaBHEHUU C IBYMsI IEPEMEHHBIMH KaK MO-
JIeNIb PEATbHON CUTYAIIUU.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHHE U YMHOKEHHE YHUCIIOBBIX HEPABEHCTB. OLIEHNBAHNE 3HAYEHUS BBIPAKEHHUS.
HepaBeHCcTBO ¢ 0HOM nepeMeHHON. PaBHOCUITbHBIE HEPaBEHCTBA. UHCIIOBBIE MPOMEXYTKH. JIMHEHBIE U KBAJIpaTHbIC HEPA-
BEHCTBA C OAHOM nepeMeHHOM. CUCTEMBI HEPABEHCTB C OJTHOW MEPEMEHHOM.

YucaoBbie MHOXKECTBA

MHoxecTBO U ero 35eMeHThl. CriocoObl 3a1aHusi MHOXkeCTB. PaBHbIe MHOXecTBa. [Iyctoe mHOkecTBO. [logMHO)ecTBO. Otme-
panuu HaJa MHOXKecTBaMu. MutrocTpanusi COOTHOIICHUN MEXK1y MHOKECTBAMHU C TOMOIIBIO AUarpaMm Jiiiepa. MHOkecTBa
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HaTypaJIbHBIX, 1IEJIbIX, PAllMOHAJIBHBIX YKcel. ParinonaasHOe 9MCiIo Kak IpoOk BUa , Tie mnN, U Kak 0€CKOHEUHas Iepuo/Iu-
yeckas Apo0s. [IpeacraBnenne 06 upparmoHaabHOM drcie. MHOKECTBO IeMCTBUTENbHBIX uKceln. [Ipencrapinenue aeiicTBu-
TEJILHOTO YKclia B BUE OECKOHEUHON HEMepUOINIECKON TecaTHIHOM ipoou. CpaBHEHHUE JEHCTBUTENBHBIX uncell. CBs3b
Mexay MHOkecTBaMu N, Z, Q,R.

DOyHKIUU
YucaoBbie pyHKUUHA

DyHKIIMOHAJIbHBIE 3aBUCUMOCTH MEKy BelnunHaMu. [lonstue pyHkunn. OyHKIKA KaK MaTeMaTUYecKasi MOJEIb PealbHOTO
npoiiecca. O61acTh onpeaesieHus u odaactb 3HaueHust pyHkuuu. CnocoOsl 3a1anust pynkuuu. ['padux dynkuu. [Toctpoe-
Hue rpadukoB GYHKLIUN ¢ TOMOIIBIO peoOpa3oBanuil puryp. Hynu ¢pynkunn. [IpomMexxyTku 3HaKOIIOCTOSHCTBA (DYHKIIUU.
[IpomexyTkH BOo3pacTaHus U yObIBaHUS (PYHKIIUU.

Jluneitnas GyHKMs, 0OpaTHAs MPOMOPIUOHAIBHOCTD, KBaipaTuyHasi QyHKIM, PYHKIUS y=, UX CBOMCTBA U IpaUKHU.
Yuc/ioBble MOCIEA0BATEIHLHOCTH

[TonsiTue uncnoBoil mocneaoBaTenbHOCTH. KoHEUHBIE M OECKOHEUHBIE TTocieoBaTeIbHOCTH. CTIOCOOBI 3a/1aHUs TTOCIEeI0Ba-
TeIbHOCTH. ApudmMeTrueckas u reomeTpuueckas nporpeccun. CBOMCTBA WICHOB aprU(PMETUYECKON U TEOMETPUIECKOM Mpo-
rpeccuii. @opMyibl 0011IeT0 WieHa apu(dMETUIECKON U TEOMETPUIECKOM nporpeccuii. @opMyIibl CyMMBI N- IEPBBIX YWICHOB
apu(pMETHIECKON 1 reomMeTprueckoii nmporpeccuii. Cymma 6€CKOHEUHON T€OMETPUIECKOM porpeccuu, y kotopoii . [1pen-
CTaBJICHUE TIEPUOUYCCKON JIECITUUHON APOOH B BUE OOBIKHOBEHHOM IPOOH.

JJIeMEeHThI PUKJIAJHON MaTEMATUKHU

Marematnyeckoe moaenupoBanue. [IporeHTHbIE pacy€Thl. POopMyIIa CIOKHBIX MPOIEHTOB. [IpubImkEHHBIC BEIYUCICHHUS.
AOcCoIOTHas! ¥ OTHOCUTENbHAS TIOrpeirHOCTH. OCHOBHBIE MPpaBUiia KOMOMHATOPUKH. YacToTa 1 BEpOSTHOCTH CIIy9aitHOTO CO-
obiTus. Kimaccnueckoe onpenenenne BepossTHOCTH. HadanbHbie cBefieHus o ctatuctuke. [IpeacraBienue naHHbIX B BUE Ta0-
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JINI, KPYI'OBbIX U CTOJI0YATHIX auarpamm, Fpa(l)I/IKOB. CraTucTuueckue XApPaAKTCPHUCTHUKHU COBOKYITHOCTHU NAHHBIX: CPCAHCC 3HA-
4YCHHUC, MOJla, pa3Max, MCINaHa BI)I60pKI/I.

AJire0pa B HICTOPHUYECKOM Pa3BUTHH

3apokaeHue anreopsl, KHUTa O BOCCTAaHOBJIICHUH U IIPOTHUBOIIOCTaBlIieHnH MyxaMmmena anb — Xope3mu. Mcropus popmupona-
HUS MaTeMaTH4ecKoro si3bika. Kak 3apoaunace uaes koopauHat. OTKpeITHE UPPaAlMOHATBHOCTH. V3 HCTOpUU BOSHUKHOBEHUS
dbopmyI1 1S perieHus ypaBHeHUH 3-i u 4-1 creneneit. Mictopus pazButus noHsatus GyHKuuu. Kak 3apoamiack Teopus Bepo-

atHocTer. Uncna dubonayun. 3agaya JI. [Tuzanckoro (PuboHaY4M) O KpOIUKaX.

Copepxanue Kypca ajareopsol

7 KJace

1. BbIpa:keHus, TOK1eCTBa, yPABHEHMUS.

YucnoBble BeIpakeHHs ¢ nepeMeHHbIMU. [IpocTeiimme npeoOpa3oBaHus BEIpAKEHUN. Y paBHEHUE, KOPEHb ypaBHEHUs. JIu-
HEWHOE YpPaBHEHHUE C OJIHOW MEPEMEHHOW. PemieHne TEeKCTOBBIX 3a7ad METOJIOM COCTaBJICHUS ypaBHEHUW. CTaTHCTUYECKHUE
XapaKTEPUCTUKH.

OcHosHas yenb — CUCTEMATU3UPOBATh U 000OIIUTH CBEJIEHUS O MPeoOpPa30BAHMSIX ANreOpandyecKuX BBIPAXKEHHUI U pellie-
HUM YPAaBHEHUH C OJHOM IIEPEMEHHOM.

ITepBas Tema Kypca 7 Kj1acca sIBISIETCS CBS3YIOLIMM 3BEHOM MEXIY KypCOM MaTeMaTUKH 5—6 KJIacCOB U KypcOM aireOpsl.
B Heil 3akperistoTcsl BBIYUCIUTENbHbIE HABBIKU, CUCTEMATU3UPYIOTCS M 0000IA0TCS CBEJIEHUS O MPEe0OPa30BAHMIX BhIpAXKe-
HUW U PELICHUU YPABHECHUM.

HaxoxaeHue 3HaueHui YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH 1a€T BO3MOKHOCTh MOBTOPUTH C YUAIIMMUCS IpaBuia Jei-

CTBUH C panrOHAJIbHBIMHA YK CJIaMU. YMeHusl BBINOJIHSATH apI/I(l)MeTI/I‘ICCKI/IG HCﬁCTBHH C palMOHAJIbHBIMH YW CJIaMU ABJIAIOTCSA
15



OMOPHBIMU JJIs BCETO Kypca anredpbl. CielyeT BBIICHUTh, HACKOJBKO IMPOYHO OBJIAJEIM UMM ydallluecs, U B ciaydyae HE0O-
XOAUMOCTH OpPraHMU30BaTh IMOBTOPEHHUE C LIEIbI0 JMKBUIALMM BBIABICHHBIX NpoOenoB. Pa3BUTHIO HABBIKOB BBIYMCIICHUI
JIOJKHO YJENSThCS CEphe3HOE BHUMAHKE U B aJbHEHIIIEM MTPH U3YUCHUH IPYTHX TEM Kypca anreOphi.

BcBsazu ¢ PaCcCMOTPCHUECM BOIIPOCA O CPABHCHUH 3HAYCHUH BI)Ipa}KCHI/Iﬁ PaCHIUPAOTCA CBCACHUA O HCPABCHCTBAX! BBOIAT-
Csl BHAKHM HCPABCHCTB, HACTCA ITOHATHUC O I[BOﬁHBIX HCPABCHCTBAX.

[Tpu paccmoTpeHun npeodpazoBaHUll BbIpaKe€HUI (GOpManbHO-ONEPATUBHBIE YMEHUSI OCTAIOTCSI HA TOM K€ YpOBHE, yya-
HIMecs: MOJAHUMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJICHUU TEOPHUE. BBOIATCS NMOHATUS «TOKIECTBEHHO PaBHBIE BBIPAKECHHUS,
«TOXJIECTBO», «TOKIECTBEHHOE NMPEOOPA30BAHME BBIPAXKECHUI», COJIEpPKaHUE KOTOPBIX OYyAET MOCTOSIHHO PacKpbIBATHCA U
yIayOnsaThCA MPU U3YyYEHUU TPeoOpa30BaHuid Pa3IMYHbIX anredpandyeckux BelpaxeHui. [loquepkuBaeTcs, 4TO OCHOBY TOX/IE-
CTBEHHBIX NpeoOpa30BaHMI COCTABIISIOT CBOMCTBA ACUCTBUIA HaJ YUCIIAMHU.

YcunuBaeTcss poib TEOPETUUECKUX CBEICHUHN MPU pacCMOTpeHUHU ypaBHeHUH. C 1eJibl0 00eCleueHns OCO3HAHHOTO BOC-
NPUATUST YYAIIUMUCS aJITOPUTMOB PEIICHUSI YPaBHEHUU BBOJUTCS BCIIOMOTATENIBHOE MOHSATHE PaBHOCUIILHOCTH YpaBHEHUH,
GbopMYyIHUPYIOTCS U Pa3bSICHIIOTCS HAa KOHKPETHBIX MPUMEpax CBONCTBA PaBHOCHJIBHOCTH. JaeTcsi MOHATHE TMHEHHOTO ypaB-
HEHUS U UCCIIEAYETCSl BOMPOC O YUCIe ero KopHei. B cucteMe ynpaxkHeHUN 0c000€ BHUMAHUE YACISIETCS PEIICHUI0 YpaBHe-
HUil BUga ax = b npu pasmuuneix 3HadeHusx a u b. [Ipomomkaercs padoTa o hOpMUPOBAHUIO Y YUAIIMXCS YMCHHUS UCIIOJIb-
30BaTh anmnapaT YpaBHEHHMH KakK CPEJICTBO JJIA PEIICHUS TEKCTOBBIX 3a/iad. Y POBEHB CIOXKHOCTH 3aJ1a4 3/IeCh OCTAETCSl TAKUM
’Ke, Kak B 6 Kjacce.

N3ydeHne TeMbl 3aBEPIIAECTCA O3HAKOMIIEHUEM YYAIIUXCA C TPOCTEUILIMMHU CTATUCTUHYECKUMHU XAPAKTEPUCTUKAMHU: CPEIHUM
apu(PpMETUIECKUM, MOJIOW, MEAMAHON, pa3MaxoM. Ydaluecs JOJKHBI YMETh UCIIOJIb30BaTh ATU XapaKTEPUCTHKH JIJISl aHATIU3a
psia TaHHBIX B HECJIOKHBIX CUTYyalUsIX.

Konmponvuvix pabom: 1
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2. Crenens ¢ HaATypaJbHBIM IMOKA3aTEJIECM.

3

CreneHb ¢ HaTypaIbHBIM IOKa3aTeleM U ee cBoiicTBa. OnHounen. ®yHkuyu y = X%, y = x° 4 ux rpaukm.

OcHosHast yeinb — BI)Ipa6OTaTL YMCHHUC BBIIIOJIHATDH I[CﬁCTBHSI HaJl CTCIICHAMH C HATYPAJIbHBIMHU ITIOKA3aTCIIAAIMH.

B manHO# Teme maeTcs onpeesieHne CTETICHN ¢ HaTypallbHBIM TIoKaszaTeseM. B Kkypce MatemMaTrnku O Kjacca yJariiuecs yxe
BCTPEUAJIUCh C IPUMEpPaMU BO3BECHHUS YHUCEN B CTENIEHb. B CBSI3M ¢ BRIUMCICHHEM 3HAuYC€HMM CTeneHu B 7 Kjacce Ja-
€TCs TPEACTaBJICHUE HAXOXKJICHUM 3HAYCHUW CTENEHU C IMOMOIIBIO KalabKyjsiTopa. PaccMarpuBaroTcsi CBOMCTBA CTETICHU
C HaTypaJIbHBIM Moka3ateneMm. Ha npumepe gokazaTeiabCcTBa CBOMCTB CTENEHM ydallldecsl BIIEPBbIE 3HAKOMSTCS C JI0Ka3a-
TEJIbCTBAMHU, MPOBOJMMBIMH Ha ajreOpanmdeckoM marepuaiie. CBOMCTBAa CTENEHM C HATypaJIbHBIM ITOKa3aTejIeM HaxOJ ST
MPUMEHECHUE TPU YMHOXKEHHHM OJHOWICHOB M BO3BEJCHHUM OJHOWICHOB B CTENEHb. [Ipy HaX0XAE€HUN 3HAYCHU BhIpaXke-
HUM, CoAepKallliX CTETIEHU, 0CO00€ BHUMAaHUE CIEAYET 0OpaTUTh Ha MOPSAIOK JCUCTBUM.

Paccmotpenre GyHkumii y = x?, y = X3 H03B0JIs€T IPOJOILKUTEL paboTy 110 GOPMUPOBAHKIO YMEHHUI CTPOUTH ¥ YUTATh TPa-
uku Gpynkuuii. BaxxHo 00paTUTh BHMMAHKME yYaIUXCs Ha 0COOEHHOCTH rpaduka QyHKIUM y = X% rpaduK IPOXOAUT Yepes3
HAYaJo KoopauHaT, och Oy SBISETCS €T0 OChI0 CUMMETPHUH, TpaduK PACTIONOKEH B BEPXHEH MOITYTIOCKOCTH.

VMeHnue cTpouth rpadpuku GyHKIUHE y = X% M 'y = X UCHOIB3yETCS JUIS O3HAKOMJIEHUS YYAIIUXCs C rpa@UuuecKuM CIoco-
OOM pelIeHHs] YpaBHEHU.

Konmponvuvix pabom: 1
3. MHoOro4/jeHsbl.
MuorousneHn. CioxeHue, BBIMUTaHHE U YMHOKEHHE MHOTOUYIEHOB. Pa3okeHre MHOTOYJIEHOB Ha MHOKUTEIH.

OcHosnas yenb — BBIpa6OTaTB YMCEHHC BLIMMOJIHATL CJI0KCHUC, BBIYUTAHUEC, YMHOKCHUEC MHOTOYJICHOB U PAa3JIO’KCHUE MHO-
T'O4JICHOB Ha MHOKHUTCIIN.
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Jlannast TeMa urpaet GyHIaMEHTAIbHYIO pOJib B (DOPMUPOBAHUM YMEHHUS BBITIOJIHATH TOXACCTBEHHBIE MPEOOpa30oBaHUs all-
reOpandeckux BblpakeHuil. opmupyembie 31ech (HOpPMaIbHO-ONEPATUBHBIE YMEHHUS SIBISIIOTCS OMOPHBIMHU TMPU W3YYEHUU
JEUCTBUN C PAIIMOHATLHBIMU APOOSIMHU, KOPHSIMH, CTCTICHSIMH C PalliOHATBLHBIMH ITOKA3aTEIISIMHU.

W3ydyeHne TeMbl HAUMHAETCSl C BBEJCHUS NOHATUNA MHOTOWIEHA, CTAHJAPTHOTO BUJAa MHOTOUYIEHA, CTEIEHM MHOIOUJIEHA.
OCHOBHOE MECTO B 3TOM TE€ME€ 3aHUMAIOT AITOPUTMBI JEHCTBUA C MHOTOWICHAMH — CJIO’KEHHE, BBIUUTAHUE U YMHOXCHUE.
VYyamuecs JOJKHBI IOHUMATh, YTO CYMMY, Pa3HOCTh, IPOM3BEIECHUE MHOTOWICHOB BCEI/1a MOKHO MPEJICTABUTh B BUJE MHO-
rousieHa. J{elicTBHs ClIOKEHUS, BBIUUTAHUS U YMHOKEHUSI MHOTOWICHOB BBICTYNAIOT KaK COCTABHOM KOMIIOHEHT B 33JaHUSIX HA
npeoOpa3oBaHus LEIbIX BblpaxkeHUU. [loaToMy HelenecooOpa3Ho NEPEXOAUTh K KOMOMHUPOBAHHBIM 33JIaHUAM MPEXKIE, YEM
YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOe BHUMAHUE B 3TOM TEME yAEIISIETCSl Pa3JIOAKEHUI0 MHOTOWICHOB Ha MHOKUTEIIU C TTIOMOIIBIO BEIHECEHHUS 32 CKOO-
KM OOIIEr0 MHOKHUTEJIS U C OMOIIBIO TpynnupoBKU. COOTBETCTBYIONIME MPEOOPa30BaHMUS HAXOAT IMIMPOKOE MPUMEHEHUE KaK
B Kypce 7 Kjlacca, Tak U B MOCJIEAYIONUX Kypcax, 0COOEHHO B IEUCTBUSIX C PAIMOHAILHBIMU JPOOSMHU.

B nanHOI TeMe yyaliuecs BCTpEe4yartoTcs ¢ MpUMEpaMu UCTOJIb30BAHMS PACCMAaTPUBAEMbIX MTPeOOpa30BaHUi MPU PEILICHUN
Pa3HOO0Opa3HBIX 33]1a4, B YACTHOCTH MPU PEIICHUH YPaBHEHUN. DTO MO3BOJISIET B XOJ€ U3YUECHHS TEMbI IPOJIOJKATH paboTy MO
(OpMHUPOBAHNIO YMEHHUSI PELIaTh YPaBHEHUS, a TAKXKe pellaTh 3a7auld METOJAOM COCTaBJICHMs ypaBHEHMH. B uucno ynpaxue-
HUW BKJIFOYAIOTCS HECJIOKHBIE 33/IaHNs HA JOKA3aTENbCTBO TOXKIECTBA.

Konmponvuvix pabom: 1
4.  D®opMyJbl COKPAIIEHHOT0 YMHOXKEHHUS.

Dopmynsl (a + b)? =a? £ 2ab + b2, (a£b)® =a® £ 3a%b + 3ab? £ 13 (a£h) (a® + ab + b?) = a® £b®. Tlpumenenne popmyn
COKpAILEHHOTO YMHOKEHHS B IIPe0OPa30BaHUIX BHIPAKEHHUIA.
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OcHosHas yenvb — BbIPaOOTaTh YMEHUE NPUMEHSTH (POPMYIIbI COKPAIIEHHOTO YMHOXKEHHS B MTPEOOPA30BAHUSIX IIEJIBIX BbI-
paXXEHUl B MHOTOUJIEHBI U B Pa3JI0’KEHUU MHOTOUJICHOB HA MHOKHUTEJH.

B nanHo#t TeMe nponomkaercs padboTa o GOpMHUPOBAHUIO Y YUAIIMXCS YMEHHUS BBIMOJIHATH TOXK/IECTBEHHbIE IMPeoOpa3oBa-
HUS LENbIX BhIpakeHui. OCHOBHOE BHUMAHKE B TeMe yaenserca popmynam (a - b) (@ +b) = a® - b% (a £b)? = a® + 2ab + b2,
VYyamuecs: T0JKHBI 3HATh 3TH (POPMYJIBI M1 COOTBETCTBYIOIIUE CIOBECHBIE (DOPMYIUPOBKH, YMETh MPUMEHSTh UX KaK «CJIEBa
HaIpaBo», TaK U «CIIpaBa HAJICBOY.

Hapsay ¢ ykazaHHBEIMH paccMaTpuBaroTcs Takxke Gopmyinsl (a £ b)% = a®+ 3a?h + 3ab? £ 03, > £b* = (a £ b) (@® + ab +
b?). OnHaKoO OHM HAaXOAAT MEHbLIEE IPUMEHEHHE B Kypce, II09TOMY He CleAyeT M3/MIIHE yBIEKAaThCA BHINOIHEHUEM YIIPAK-
HEHUIi Ha UX UCIIOIb30BaHUE.

B 3axkimrounTensHON 4acTU TEMBI pPacCMaTpuBACTCA IIPUMCHCHUC PA3JIMYHBIX IIPUCMOB PA3JIOKCHHUA MHOT'OYJICHOB Ha MHO-
ZKHUTCIIHN, a TAKXKC UCITIOJIB30BaAHUC Hp606p830BaHI/Iﬁ O CJIbIX BBIpa)KeHI/Iﬁ AJIA pCIICHUA NIMPOKOI'0 Kpyra 3a/1a4.

Konmponvnvix pabom: 2
5. ®yHkuuu.

Oyukuus, obnacte onpeaeneHuss GyHkiuu. Beruncnenne 3Hauenuit GpyHkuuu no gopmyne. I'papux dynxuuu. [Ipsmas
IPONOPIMOHAILHOCTE U ee rpaduk. JInneliHas QpyHkius u ee rpauk.

OcHoeHas yenrb — O03HAKOMUTH YYAIIUXCS C BOKHEHIIMMU (DYHKIIMOHAJIBHBIMU MOHATUSMH U C TpaduKamMu MPsSMON Mpo-
MOPIIMOHATBLHOCTH U JIMHEHHOMN ()yHKITMK 00I1IeT0 BU/IA.

JlanHasi Tema SIBIISIETCS HAYaJbHBIM ATAllOM B CUCTEMATHYECKOW (PYHKIMOHAIBHOW MOJATOTOBKE yYaluXcsl. 371€Ch BBOJSATCS
TaKhe TMOHATHS, KaK (QYHKIIMs, apTyMEHT, 00JacTh onpeaenacHus QyHkiuu, rpaduk GyHkuun. OyHKIUS TPAKTyeTCsl KaK 3aBU-
CUMOCTh OJIHOM MEPEMEHHOMN OT APYTron. Ydyaruecs MoJIyqaroT MepBOe MPeICcTaBIeHne o crocobax 3amnanus ¢hyHkuuu. B qaH-
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HOM Teme HaurHaeTcsi padboTa o (OPMUPOBAHUIO Y YUAIIMXCS YMEHUN HAXOJIUTh 10 (hopmysie 3HaueHue (QYHKIMU 0 U3BECT-
HOMY 3HAQYCHHIO apTyMEHTA, BBIIOJIHATE Ty XKe 3a/1a4y 1Mo TpaduKy U pemarh 1o rpadguky oOpaTHyro 3a1a4y.

@OyHKIIMOHAIBHBIE TMOHATHUS TOTYYalOT CBOK KOHKPETHU3AIMIO MPH M3YyYCHUH JMHEHHONW (QYHKIIMU M €€ YacTHOTO BUAA —
OPSIMOM POMOPIIMOHATIBHOCTH. Y MEHUS CTPOUTD U YUTATh IPaQuKU 3TUX (HYHKIHMHN IMHUPOKO UCIOJIB3YIOTCS KaK B CAMOM KYp-
ce anreOphl, TaK U B Kypcax reOMETpUU U (PU3UKHU. Ydaluecs TOJDKHBI TOHUMATh, KaK BIUsAET 3HaK KO3 UIIMEeHTa Ha pacio-
JIOKCHHE B KOOPJIMHATHOM TUTOCKOCTH Tpaduka GyHkiuu y = Kx, rae u K # 0, kak 3aBucuT ot 3HaueHui K u b B3anmHuoe pac-
HOJIOXKCHHE TPapUKOB ABYX QyHKIUH BUaa y = kx + b.

dopmupoBaHue BceX (PYHKIIMOHAIBHBIX MOHATHH M BHIPAOOTKAa COOTBETCTBYIOIIMX HABBIKOB, a TAKXKE U3yUYE€HUE KOHKPET-
HBIX (DYHKIIMI COMPOBOXKIAIOTCS PACCMOTPEHUEM TPUMEPOB PEATBHBIX 3aBUCUMOCTEN MEXI1y BETUUMHAMH, UTO CIOCOOCTBYET
YCUJICHUIO ITPUKIIATHOM HaIlpaBIEHHOCTH Kypca aareopsl.

Konmponvuvix pabom: 1
6. Cucrembl JUHEHHBIX YPAaBHEHHH.

Cucrema ypaBHeHH. PenieHue cuctemsbl IByX JUHEWHBIX YPAaBHEHHU C IBYMSI IEPEMEHHBIMU M €r0 I€OMETpUYECcKasi UH-
TeprpeTanys. Pelenne TeKCTOBBIX 3a7a4 METOJIOM COCTaBJICHUSI CUCTEM YPaBHEHHU.

OcHo6Has yenb — 03HAKOMUTH YYaIUXCsl CO CIIOCOOOM PEIIEHHUsI CUCTEM JIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHbBIMH,
BbIpa0OTaTh YMEHHE pelIaTh CUCTEMbI YPABHEHUN U IPUMEHSTH UX MPHU PEIICHUH TEKCTOBBIX 3a7a4.

N3yueHne cucTeM ypaBHEHUHN paclpeneisieTcs Mexay Kypcamu 7 u 9 kinaccoB. B 7 kiacce BBOJIUTCS MOHATHE CUCTEMBI U
paccMaTpUBAIOTCs CUCTEMBI JIMHENHBIX YPAaBHEHUN.

N3noxxeHne HauyMHAETCsSl ¢ BBEJICHMS TMOHATHUS «IMHEWHOE YpaBHEHHUE C ABYMs NEPEMEHHBIMM». B cuUCTEMY ympa)KHEHH
BKJIFOYAIOTCSI HECIIOKHBIE 3aJJaHNS Ha PEIICHNE JINHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU B LIEJIBIX YHACIIAX.
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dopmupyeTcst yMeHue cTpouTh rpaduk ypaBHenus a + by = ¢, rme a # 0 wim b # 0, npu pa3IMYHBIX 3HAYCHUSX a, D, c.
Brenenue rpadguueckux o0pa3oB JaeT BO3MOXKHOCTh HATJISIIHO UCCIEA0BATh BOIIPOC O YUCIIE PELICHUN CUCTEMBI IBYX JIMHEH-
HBIX YPaBHEHUH C ABYyMS IEPEMEHHBIMU.

OCHOBHOE MECTO B I[ElHHOfI TCMC 3aHMMACT U3YUYCHHUC AJITOPUTMOB PCIICHUA CUCTCM IIBYX JIMHEWHBIX ypaBHeHHI)'I C ABYM:A
MNECPCMCHHBIMHA crrocobom IIOJACTAHOBKH H CITOCOOOM CJIOKCHHS. BB€I[€HI/I€ CUCTCM IIO3BOJIACT 3HAYUTCIIbHO PACIIUPUTDL KPYyT
TCKCTOBLIX 3aJia4, pCIIaCMBbIX C IIOMOIIBIO aIllIapaTta aJIF€6pBI. HpI/IMeHGHI/IC CUCTEM YIIpOoIIacT IIpOoHcCC IICpCBOaa JaHHbIX 3a-
Jadun C OOBIYHOTO SI3bIKA HA SI3BIK ypaBHGHI/II;’I.

Konmponvnvix pabom: 1
7. TloBTOpEHMeE.

OcHosHas yenw. IIoBTOpUTH, 3aKpenuTh U 00001IUTH OCHOBHBIE 3Y H, nmony4yenHsie B 7 Kiacce.
Konmponvuvix pabom: 1
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IIpuMepHOe TeMaTHYECKOE INIAHUPOBaHuEe. AJreopa. 7 Kjace

(I Bapuanr. 3 yaca B Henento, Bcero 102 yaca

Homep XapaKkTepuCcTHKA OCHOBHBIX BUJ0B JIeSITEJIbHOCTH Y4eHH-
naparpa- Conep:xkanue y4eOHOT0 Kosmn4ecTBo Ka
pa Marepuaja 4acosB (Ha ypoBHe y4eOHBIX /1eliCTBHIA)
I
I'naga 1
JIuHeiiHOe ypaBHEeHUE 15
¢ OJHOM NepeMeHHOoMI
1 BBenenue B anredpy 3 Pacno3znasams 4ncnoBele BBIpAXKEHUS U BBIPAKEHUS C IIEpe-
N - MEHHBIMHU, JINHEWHbIE YpaBHEHMs. [IprBOIUTE pUMEpHI BbI-
2 JIuneitHOe ypaBHEHUE C OJTHOMN 5 . . .
. pakeHUH C IEpEMEHHBIMH, JIMHENHBIX ypaBHeHH. CocTaB-
MepeMCHHON JSATh BBIPAXKEHHUE C NIEPEMEHHBIMU 10 YCIOBHIO 3a7a4l. Bbl-
3 PerieHrie 3a1a4 ¢ MOMOIIBIO 5 MOJIHATH MPEe0OPa30BAHMS BBIPAKEHUIN: IPUBOAUTH 11000~
ypaBHEHHUi HbIE cllaraeMble, pacKpbIBaTh CKOOKU. HaxoauTe 3HaueHue
BBIPQKEHUSI C IEPEMEHHBIMU NIPH 331aHHBIX 3HAYEHUSIX TIe-
IlosTopenue 1 cucTemaTnsa- 1 pemerHbIX. Knaccupuuuposars anredpandeckue BIpaxke-
LHsl y4eOHOTO MaTeprana HUsA. ONUCHIBATH LEJbIe BHIPAKECHHUS.
KontposnbHas pabora Ne 1 1 Dopmynuposams ONPEACIEHNE TMHEWHOTO YpaBHEHMs. Pe-

aTh JUHEWHOE ypaBHEHHE B 0011eM Buje. MuTepnperupo-
BAaTh YPAaBHEHUE KaK MAaTEMAaTHYECKYI0 MOJIEIIb PEAIbHOM CH-
Tyauuu. ONUCHIBaTh CXEMY PEIIEHUS TEKCTOBOM 3a/1auu,
MPUMEHATH €€ I PEIECHUS 3a1a4

22



Homep XapaKTepuCTHKA OCHOBHBIX BH/IOB JeATeJIbHOCTH Y4€HHM-
naparpa- Coaep:xanue yueOHOIo KosmnuecTBo Ka
da MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
I'naga 2
esble BhIpaKeHUs: 52
4 ToXIEeCTBEHHO pPaBHBIE BbIpA- 2 Dopmynruposams:
xenus. ToxnecTBa onpeodenenus; TOXKIECTBEHHO PaBHBIX BbIPAKEHUM, TOXKIE-
CTBA, CTEIIEHU C HATYPAJIbHBIM IT0OKa3aTeJIeM, OJTHOWICHA,
5 CreneHb ¢ HaTypaJIbHBIM MOKa- 3
CTaHJIaPTHOT'O BUJa OAHOWIEHA, KO3 PHUIIMEHTa OTHOUJICHA,
3aTeiem CTENIEHU OJJTHOYJICHA, MHOTOWJIEHA, CTEIIEHU MHOTOYJICHA;
6 CBOICTBA CTEIICHU C HaTy- 3 C60licmea: CTEIICHH C HaTypaJIbHBIM IIOKA3aTCJICM, 3HAKa CTC-
paJILHBIM IIOKA3aTEJIEM ICHU,
npasuna: JOKa3aTelbCTBA TOXKIECTB, YMHOKEHUS OJTHOUICHA
! OnHowieHb! 2 Ha MHOTOYJICH, YMHOKEHHSI MHOTOUJICHOB.
8 MHOILOUIEHEI 1 /lokazvieams CBONCTBA CTENEHU C HATYpalbHBIM IOKa3aTe-
JeM. 3anuchiBaTh U JOKA3bIBATh (DOPMYJIbI: IPOU3BEACHUS
9 CioxeHnue 1 BBIMMTAHHE MHO- 3 CYMMBI ¥ Pa3HOCTH JIBYX BBIPA)KEHUI, PA3HOCTH KBAJIPATOB
T'OTJICHOB JIBYX BBIpaKE€HUU, KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH
KoutposbHas paGota Ne 2 1 JIBYX BmvpaxceHHﬁ, CYMMBbI KyOOB ¥ pa3HOCTH KyOOB JIByX BblI-
paXeHUH.
10 YMHOKEHHE OJHOUJICHA Ha 4 Boiuucasims 3Ha4€HNE BBIPAKEHUH ¢ epeMeHHbIME. [IpruMe-
MHOI'OWICH HSTH CBOMCTBA CTETICHHU JJIsl IPEOOPa30BaHUS BEIPAKCHHM.
11 V MHOSKEHIE MHOIOWICHA Ha 4 BBITTONHATE YMHOXEHUE OJTHOWICHOB U BO3BEICHUE OJHO-

MHOI'OYJICH

YJICHA B CTCIICHbD. HpI/IBOI[I/ITB OJIHOYJICH K CTaHAAPpTHOMY BH-
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Homep

XapaKTepHCTHKa OCHOBHBIX BU/JI0B 1€ATC/JILHOCTH YYCHHU-

naparpa- Conep:xkanue y4eOHOI0 Kosn4yecTBo Ka
da MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
12 Paznoxenne MHOTOWIEHOB Ha 3 ny. 3anuCchIBaTh MHOTOWJICH B CTaHJAPTHOM BHJIE, OTIpe/ie-
MHOXXHTENU. BeiHeceHue o0- JSTH CTeNeHb MHOTOWIeHA. [IpeoOpa3oBbIBaTh MPOU3BEICHUE
IIETO MHOKUTEIS 32 CKOOKH OJTHOYJIEHA U MHOTOYJIEHA; CYMMBbI, Pa3HOCTH, IPOU3BEICHUS
JIBYX MHOTOYJIEHOB B MHOTOWJIECH. BBINOJIHATE pa3noKeHue
13 Pa3noxeHre MHOTOUYJICHOB Ha 3
MHOTOWIEHA Ha MHOXKHUTEIH CIIOCOOOM BBIHECEHUS OOILErO
MHOXUTENU. Meron rpynmnu-
MHOKHTENIA 3a CKOOKH, CIIOCOOOM IpyIITUPOBKHU, IO PopMy-
OBKH N
P JIlaM COKPAIIEHHOTO YMHOXKEHUS U C TPUMEHEHUEM HECKOJIb-
KonTtponrnas padota Ne 3 1 KHUX croco0o0B. Mcnonbp30BaTh yKa3zaHHbIE TPeoOpa3oBaHusl B
Ipoliecce PEIICHUs] YPABHEHHI, TOKA3aTelIbCTBA YTBEPKIIE-
14 Ilpoussenenue pasHocTy n 3 HHUI{, pelIeHNs TEKCTOBBIX 3a/1a4
CYMMBI IBYX BBIpaKEHUIN
15 Pa3HocTh KBaJpaTOB JIBYX BbI- 2
paxxeHuu
16 KBagpaTt cymmBbl 1 kBagpar 4
Pa3HOCTH JABYX BBIPAKECHUM
17 [IpeoOpazoBanre MHOTOUYICHA 3
B KBaJ[paT CyMMBbI WK Pa3HO-
CTH JIBYX BBIPAXKEHUU
KonTtpomarsHas padota Ne 4 1
18 CyMMa 1 pa3HOCTb KyOOB JIBYX 2
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HOMep XapaKTepl/ICTl/lKa OCHOBHBIX BU/JI0B 1€ATC/JILHOCTH YYCHHU-

naparpa- Coaep:xanue yueOHOIo KosmnuecTBo Ka
da MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
BBIPAKCHUH
19 [IprMenenne pa3InyHbIX CIO- 4

cOOOB pa3JI0KEHUSI MHOTOYJIe-
Ha Ha MHOXXHTEIIN

[loBTOpEHME U cUcTEMaTH3a- 2
1y yueOHOro Marepuania

KontponbHas padora Ne 5 1
I'nasa 3
DOyHKIUH 12
20 CBsi3u MEX1y BEIUUYMHAMH. 2 Ilpusooums ipuMeEpPHI 3aBUCUMOCTEN MEXKTy BEJIMUNHAMH.
OyHKIUA Paznuyath cpeau 3aBucuMocTel PyHKIIMOHAIbHBIC 3aBUCH-
MOCTH.
21 Crioco6bl 3a1anus pyHKITIU 2 . . .
Onucwvieams nouamus. 3aBUCUMON U HE3aBUCHUMO TepeMeH-
29 I'paduk GyHKIUH 2 HBIX, QYHKIIUM, apryMeHTa (PYHKIIUU; CIOCOOBI 3a/IaHUs
- ; bynkun. opMyIupoBaTh ONpeeICHNS: 00IACTH OIpeie-
23 HHHeHHaﬂfpyHKHH’I’ e Ipa- 4 neHust GyHKIMH, 00J1aCTH 3HaYeHUI PyHKIUH, rpaduka
(ux n cpoiicTsa (GyHKIUM, TUHEHHON (QYHKIMH, IIPAMOMN IPOIIOPIUOHAIBHO-
[ToBTOpEHUE U cucTeMaTH3a- 1 CTH.
s y4eGHOro MaTepuana Buiyucname 3HaueHue QYHKIUH 110 33JaHHOMY 3HAUEHUIO ap-

25



Homep

XapaKTepHCTHKa OCHOBHBIX BU/JI0B 1€ATC/JILHOCTH YYCHHU-

naparpa- Conep:xkanue y4eOHOI0 Kosn4yecTBo Ka
da MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
Kontpoasnas pabota Ne 6 1 ryMmenTa. CocTaBiATh TaOnuIlbl 3HaueHu QyHkiuu. CTpoUTh
rpaduk hyHKIMH, 3a1aHHON TabiuuHo. [1o rpaduxy QpyHk-
LU, SABJISIIOLICHCS MOJEIBIO PEATTLHOTO MPOIIECCa, OIpeEIe-
JSITh XapaKTEPUCTUKU ITOTO Mpoiiecca. CTpouTh rpaduk iau-
HEMHON (QYyHKUMHU U IPSIMOM MPONOPUHUOHATBHOCTH. ONHUCHI-
BaTh CBOMCTBA 3TUX (PYHKIUI
I'naga 4
Cucrembl JINHEHHBIX YPABHEHU 19
¢ IByM{l IlepeMeHHbIMH
24 VYpaBHeHUs ¢ IByMS NEpEMEH- 2 Ilpueooums npumepol: ypaBHEHUS C IByMs IEPEMEHHBIMU;
HbIMU JMHEWHOTO YPABHEHUS C IByMsI IEPEMEHHBIMU; CUCTEMBI
o5 Jlmeiinoe ypasHenHe ¢ AByMA 3 JIBYX JINHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU; peajlb-
HBIX MPOLIECCOB, JIJIsl KOTOPBIX YPABHEHUE C IBYMSI IIEPEMEH-
MEPEMCHHEBIMH M CTO rpaduK HBIMU WJIM CUCTEMA YPABHEHUH C JBYMs IIEPEMEHHBIMU SIB-
26 Cucrtembl ypaBHEHHH C IBYMSI 3 JIIFOTCS MAaTEMATHYCCKUMU MOJCTIAIMU.
IIE€pEMEHHBIMU. Fpa(bﬂquKHﬁ OHpCI[eHHTB, ABJEACTCA JIM ITapa YUCCII pCHICHUCM JAHHOT'O
METOJ pEIICHUSI CUCTEMBI ABYX YpPaBHCHUA C IBYMs IICPCMCHHBIMU.
JINHENHBIX YPABHEHUH C IByMS Dopmynuposams.:
epEMEHHBIMU onpeoenenus: PEIICHUS] yPaBHEHUS C IBYMS TIEPEMEHHBIMU;
YTO 3HAYUT PEIIUThH YpPaBHEHUE C IByMs IEPEMEHHBIMHU; Tpa-
27 Peuienue cucrem JIMHEMHBIX 2

YPaBHEHHU METOJIOM I10JICTa-

(buKa ypaBHEHHUS C ABYMS IEPEMEHHBIMU; INHEWHOTO ypaB-

26




Homep XapaKTepuCTHKA OCHOBHBIX BH/IOB JeATeJIbHOCTH Y4€HHM-
naparpa- Coaep:xanue yueOHOIo KosmnuecTBo Ka
¢pa MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX JAeiiCTBHIN)
I
HOBKH HEHUs C ABYyMS IEPEMEHHBIMU; PEILICHUS CUCTEMBI YpaBHE-
N HUH C IBYMsI IEPEMEHHBIMU;
28 Pemmenwne cuctem ITMHEHHBIX 3 . .
. C6801iCM6a YPAaBHEHHH C JIByMS IEPEMEHHBIMH.
YPABHCHHIH METOIOM CI0%E- Onucvieams: CBONCTBA rpaduka TMHEWHOTO YpaBHEHUS B 3a-
A BUCHMOCTHU OT 3HaY€HUI KOAP(HUIIMEHTOB, TpapuUecKuil Me-
29 Perienre 3a1a4 ¢ MOMOIIBIO 4 TOJ pEUIEHUS] CUCTEMBI JIBYX YPaBHEHUM C ABYMsI IIEPEMEH-
CHUCTEM JIMHENHBIX ypaBHCHI/Iﬁ HBIMH, MCTOJ ITOJACTAHOBKHU U METO CJIOKCHUA JJIA PCIICHUA
CUCTEMBI JIBYX JINHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHbI-
IloBTOpEHME M cHCcTEMaTH3a- 1 ML
1ust ydeOHOTo MaTeprana Cmpoumb rpaduK THHEHHOTO YPaBHEHHUS C ABYMS IIEPEMEH-
KonTpossHast pabota No 7 1 HBIMH. Pemars cucTeMsl JBYX JIMHEWHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMHU.
Pewiams TEKCTOBBIE 3a1a41, B KOTOPBIX CHCTEMA JIBYX JIH-
HEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU SIBJIIETCS MaTe-
MaTUYECKON MOJIEIIBIO PEATIbHOI0 MPOLECCA, U HHTEPIIPETH-
pPOBaTh PE3yJIbTaT PELICHUS CHCTEMBI
IloBTOpEHME U cUCTEeMATH3AIUA v
yueOHOro MarepuaJia
VYrpaxHeHus AJi IOBTOPEHUS Kypca 6
7 Kiacca
HToroBast KOHTpOJIbHAS paboTa 1
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PeaJII/I3aIIl/IH BOCIIMTATCJIBbHOI'O ITOTCHIINAJIA

Tema: JIuHellHOE ypaBHEHHE C OHOM MEePEeMEeHHOMN

BocnurarenbHas 1ienb npu o0y4eHUM MaTeMaTHKe — BOCIUTAHUE IIEHHOCTEM JTUYHOIO OTHOIICHUS K M3y4aeMbIM 3HAHUSIM U
U3BJICUCHUE YUYCHUKaMH HPABCTBEHHBIX IIEHHOCTEN U3 UX coliepKaHusl. 3ajadya YYUTENs COCTOUT B TOM, YTOOBI BKJIIOYUThH Ma-
TEMAaTUKy B cpepy UHTEPECOB yHAIIUXCS.

Ha ypokax roBoputs ¢ pedaramu 00 0COOEHHOCTSIX MaTEMATHUKH: O COBEPIIEHCTBE MATEMATUUYECKOTrO S3bIKa, O T0JIb3€ U3y4e-
HUSI MAaTEMaTUKH, O MaTEMAaTUKE B MY3bIKE U JKUBOIIMCH, B apXUTEKTYPE U JINTEPAType, O KpacoTe €€ GopMyIl, O CBSI3H Mate-
MaTUKH C KPACOTON MPUPOJIBI.

Ha ypokax Hy>XHO CTaparbCs OTPYKaTh YUEHHKA B UCTOPHUIO PA3BUTHUS HAyKH. BOCIIUTHIBaTh MO3HABATENbHYIO aKTUBHOCTb,
OTBETCTBEHHOCTh, CMEJIOCTh CYXIEHUMN, KPUTUYECKOE MBIIIIEHHE, TaK KAK HECKOJIBKO MUHYT PACCYXIEHUI BCIyX MOTUBHUPY-
IOT AESTEIBbHOCTD yYalIuXcs Ha YPOKE U CO3IA0T padOuyuil HACTPOH, TEM CaMbIM Pa3BUBAETCSI IMYHOCTHO-CMBICIIOBAs cdepa.

BI/II[I)I ACATCIBbHOCTH: IIPAKTHYCCKAA pa60Ta, COCTaBJICHHC 3a1a4 I10 BbIPAKCHUIO.

Tema: Ilenbie BoipakeHust

Peanu3zanus BocUTaTeIbHOTO NOTEHLIMAJIA YPOKA MIPEAINONAraeT Ciaeayoee:

-YCTaHOBJICHUE JOBEPUTEITHHBIX OTHOIICHUN MEXYy TIEAarorndyeCKuM pabOTHUKOM M €r0 00yJaroIIMMHUCS, CITIOCOOCTBYIOITUX
MMO3UTUBHOMY BOCHPHATHIO 00yUYarOIMUMUCs TpeOOBaHU U IPOCHO MeAarorniyeckoro paboOTHHKA,

-PYBJICYCHNE BHUMAHUS K 00CYX/1aeMoii Ha ypoke nH(opMaIiuu, akTHBU3AITUN X MTO3HABATEILHOMN NESITEIbHOCTH;

-noOYy>KJIeHHEe 00yUaroInXcs COONI0NAaTh Ha YPOKe OOIIENPUHSITBIE HOPMBI TTOBEACHUS, TTpaBUIIa OOIIEHUS CO CTapIIuMu (Tie-
JaroruyecKuMu pabOTHUKAMH )
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Y CBEPCTHHKAMHU (0OyJaIOIIUMHUCS ), TPUHITUIIBI Y4eOHON JTUCIUTLTUHBI
¥ CaMOOpTraHU3aI1H.

-HACIIOJIb30BaHUE BOCIMTATEIBHBIX BO3MOXKHOCTEH CONEp:KaHUsl Yy4eOHOTrOo MpeAMeTa depe3 JEMOHCTPAIUI0 OO0yJaroIIMMCS
IPUMEPOB OTBETCTBEHHOTO, TPAXAAHCKOTO MOBE/ICHHUS, MPOSBICHUS YEJIOBEKOIIO0US U JOOPOCEPIEYHOCTH, Yepe3 Mo100p Co-
OTBETCTBYIOIIUX TEKCTOB JJIsl YTCHUS, 3aa4 JJI PEIIeHUs, MPOOJEMHBIX CUTYalUi JIJ1s1 00CY>KJIEHHUS B KJIacce;

-IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX POpPM pabOThI ¢ 00YUYAIOIIUMHUCS: HHTEIJIEKTYAJIbHBIX UI'P, CTUMYJIUPYIOIIHNX MTO3HA-
BaTEJIbHYIO MOTHBALIMIO O0YYaIOIIUXCS, TUCKYCCUI, KOTOPBIE AAIOT 00YYaOIMMCA BO3MOXHOCTh IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JIMajora; rpynnoBoi paboThl UM pabOThI

Tema: ®yHKUUH

Ha ypoke BocnuTaHue OCyIIECTBISIETCS MOCPEACTBOM UEThIpeX (PAaKTOPOB: uepe3 cojepkaHue oOpa3oBaHUs; Yepe3 METOJIbI U
dbopmMbl 00yUEHUS; Yepe3 UCOJIb30BAHUE CIYYailHO BOBHUKIINX U CIEIUATBHO CO3IaHHBIX BOCIMTHIBAIOIIUX CUTYaIIUM.
[Ipexne Bcero:

- YCUJICHHE BHUMAaHUS K BHYTPEHHEH MOTHBAIUU PEOEHKA (1 X0y, 5 MOTY, S JIOJIKEH);

- 3aJ1aHNs HE PEIPOAYKTUBHBIX, 4 TBOPYECCKUX 3a7a4, IOUCKA,

- OpraHu3aIuIo paboThl MUKPO - U MAKPOTPYIII JIJIsi COIMAIU3AINN peOEHKA B YIEOHOM EeATeTbHOCTH;
- IPEJIOCTABJICHUE YYAIlIEeMYCs ITpaBa BEIOOPA 1O JTIOOBIM HAIPABICHUSIM.

Tema: CucremMsl JHHEHHBIX YPABHEHHII ¢ IBYMSI llepeMeHHbIMH

Peanmaunﬂ BOCIIUTATCIIbHOT'O ITOTCHIIMAJIA YPOKa MPCAIIOJIaract CJICIAYIOIICC:

-IPUBJICYCHUE BHUMAHUS 00yUYaOIMUXCS K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypOKax sIBJICHUM, OpraHu3aIus uX padoThl C MOTy4aeMoil Ha YPOKe COIMAIbHO 3HAUUMON HH(MOpMAIIel — HHUITMUPOBAHUE
ee 00CYXJIeHUsI, BEICKA3bIBAHUS OOYJAIOIITMUCS CBOETO MHEHUS TI0 €€ MOBO/Y, BRIPAOOTKH CBOETO K HEH OTHOIICHHUS;
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-HCII0JIb30BAaHME BOCIUTATEIBHBIX BO3MOKHOCTEH COACPIKAaHUA yqe6Hor0 npeaMeTa 9€pe3 ACMOHCTPALIUIO 06y‘-IaI-OHII/IMCSI
IMPpUMCPOB OTBCTCTBCHHOI'O, I'PAKAAHCKOI'O ITIOBCACHUA, ITPOABICHUSA YEeJIOBCKOIIO0US 1 I[O6p0CCpI[C‘IHOCTI/I

-BKJIFOUYEHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTalOT MOAAEPkKAaTh MOTUBALMIO OOYHAOIIMXCS K MMOTYYEHUIO 3HAHUM,
HaJIa)KMBAHUIO MMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTAl0T YCTaHOBJIEHHIO JOOpOXKeIaTeaIbHOU atMocge-
PBI BO BpeMs ypoOKa.

IMoBTOpEeHHEe U cHCTEeMATH3ANHUsI YY4€OHOI0 MaTepuasia

Peanu3zanys BocuTareaIpHOIO MOTEHIMANA YPOKa IPEAIIoIaracT HHULMUPOBAHUE U MOAACPIKKA UCCIIEI0BATEIbCKON 1EATENb-
HOCTH OOy4YaroIIMXCsl B paMKaxX peaju3alydd UMM WHAMBUAYAJIbHBIX M IPYNIOBBIX HCCIIEAOBATEIbCKUX MPOEKTOB, YTO JacT
00y4arImuMcsi BO3MOKHOCTb IMTPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIICHHS] TEOPETUUECKOW MPOOIEMBbI, HABBIK '€HEPUPO-
BaHUA U O(OpPMIIEHHSI COOCTBEHHBIX UJEH, HaBBIK YBAKUTEIBHOIO OTHOIIEHUS K UYKUM HIEsAIM, OQPOpPMIIEHHBIM B paboTax
JIpYTUX HCCIIENOBaTeNe, HAaBbIK MYOJMYHOTO BBICTYIUIEHUS MEped aydIuTOpUEd, apryMEHTHPOBAaHUS M OTCTaWBAHUS CBOEU
TOYKH 3PEHHUS
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8 Ki1ace

1. PanuoHajbHbIE IPOOH.

PanmonansHas apo06s.  OcHOBHOE CBOWMCTBO JApoOHM, cokpaiieHue apoOei. ToxkaecTBeHHbIE — MpeoOpa3zoBaHUs
palMoHaNbHBIX BbIpakeHU. yHKIMS U ee rpaduk.
OcHosHas yenb — BbIpadOTaTh YMEHUE BHITIOIHATH TOXKIECTBEHHbBIE TPEOOPA30BaHUs PALIMOHAIBHBIX BHIPAXKECHHUH.
Tak kak AeWCTBUSA C PallMOHAIBHBIMHU JIPOOSIMH CYLIECTBEHHBIM 00pa3oM ONUPAIOTCS Ha JACUCTBUS ¢ MHOTOWIEHAaMH, TO B
Hayaje TeMbl HEOOXOUMO MMOBTOPUTH C yUAIIUMUCS TPEOOPa30BaHUS LEJIBIX BHIPAKEHUI.
[maBHOE MeCTO B JAHHOM TEeME 3aHMMAIOT AJITOPUTMBI JNEHCTBUI NIpoOsMH. Yyamiumecss NOJKHBI MOHUMATh, YTO CYyMMY,
Pa3HOCTb, NMPOU3BEIECHUE U YaCTHOE JpoOel BCerjma MOXKHO MpPENCTaBUTh B BUIe ApoOu. IlpuoOperaembie B 1aHHON Teme
YMEHUS BBINOJIHATH CIOXKEHUE, BBIUMUTAHUE, YMHOXKEHHE U JIEJIEHHE APOOEH SABISIOTCA OMOPHBIMU MPEOOPA30BAHUSAX APOOHBIX
BbIpakeHud. [loaTromy um cremyer ynenuTb ocoboe BHMMaHue. HerenecooOpa3sHO NepexoAuTh K KOMOWHHPOBAHHBIM
3aJlaHusSM Ha BCE JIEUCTBUS C OpOOSMU Mpexae, yeM Oynay YCBOEHBl OCHOBHbBIE AJITOPUTMBI. 3aJaHUsl HA BCE JEHUCTBUA C
JIpOOSIMU HE JOJKHBI OBITH U3JUIIHE TPOMO3AKUMHU U TpyAoeMKUMU.IIpy HaxokaeHnn 3HaueHuid Apo0eil JaroTces 3a/laHus Ha
BBIYKCIICHUS C MTOMOILBIO KaJIbKYyIsTOpa. B JaHHOUM TeMe pacHIMpsrOTCs CBEACHUS O CTAaTUCTUYECKHX XapaKTepUCTHKAX.
BBoauTcss MOHATHE CPEHEr0 rapMOHMYECKOTO psa MOJIOKHUTENbHBIX yucen. M3yueHrue TemMbl 3aBepLIaeTCsl paCCMOTPEHUEM
CBOMCTB rpaduika GyHKITUH .
Koumponvuwix pabom. 2

2. CTeneHs € HeJbIM MOKa3aTeJieM. JJIeMEeHThI CTATHCTUKH.

Crenenb ¢ 1ebIM MOKa3zaTesneM M ee cBoiicTBa. CraHmapTHb BuA uMcia. HauanbHble cBeneHus o0 OpraHu3anuu
CTaTUCTUYECKUX UCCIIEOBAaHUM.
Ocnoenass yenb — BbIpabOTaTh yMEHHUE MPUMEHSTh CBOICTB, CTENEHM C IEJIBIM I[OKa3aTesieM B BBIUUCICHUAX U
npeoOpa3oBaHusix cOpPMHUpPOBATH HayajdbHbIE MPEACTaBICHUS O cOOpe M TIPYNINUPOBKE CTATUCTUUYECKUX HaHHBIX, HX
HaIVISAHOW MHTEPIPETALINH.
B aT0i1 Teme hopMyaupyrOTCS CBOMCTBA CTENICHM C IENIBbIM TOKa3aTeraeM. MeTos JoKa3aTresibCcTBa STUX CBONCTB MOKA3bIBACTCS
Ha MpPUMEpPE YMHOKEHHUS CTENEHEH ¢ OJMHAKOBBIMM OCHOBaHUSMHU. J[aeTcs MOHSATHE O 3alUCH YMCIa B CTAaHJAPTHOM BUJE.
[TpuBonsATCS MpUMEPHI UCTIONB30BAHUS TAKOM 3aUCH B (PU3UKE, TEXHUKE U APYTUX 00JACTAX 3HAHUU.
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VYyamuecss moiay4yaroT HayajldbHbIE NpPEJCTaBICHUS OO0 OpraHM3allid CTAaTHUCTHUECKUX HuccienoBaHuid. OHM 3HAKOMATCS C
MOHATUSIMU T€HEPaJIbHOW M BBHIOOPOUYHON COBOKYMHOCTH. [IpUBOASTCS mMpUMEphl MPEICTaBICHUS CTaTUCTUUECKUX JaHHBIX B
BU/JIe TaOIMI] YACTOT U OTHOCUTENBHBIX YACTOT. YUalllUMCs MpeJiaralorcs 3a/lanusl Ha HaxXOXKJACHHUE M0 TaOJUIle YaCTOT TaKUX
CTaTUCTUYECKUX XapaKTepUCTHUK, KaK cpelHee apudmeTudeckoe, mMoja, pazMax. PaccMarpuBaeTcss BOMPOC O HAMIISATHOM
MHTEPHIPETALNN CTaTUCTUYECKON nHpopmaiuu. M3BecTHbIE yyanmMces criocoObl HArISIHOTO MPEACTaBICHHS CTATUCTHUYECKUX
JAHHBIX C MOMOILIBIO CTOJOYATBIX U KPYTOBBIX JUArpamMM PACIIMPSIOTCS 3a CUET BBEICHMS TaKUMX NOHITHM, KaK MOJHUIOH U
TUCTOTpaMMma.
Koumponvnvix pabom: 1

3. KBaapatHble KOpHHU.
[Tonsitue 00 mppaunoHanbHBIX yuciax. OOmuMe cBeoeHUs O JEWCTBHUTENbHBIX uMciax. KBagparuelii kopeHb. llonsTtue o
HAXOXKJICHUU MPUOIMKEHHOTO 3HAYEHUs] KBaJApaTHOro KopHs. CBOMCTBa KBaJpaTHBIX KopHeEW. [IpeoOpaszoBaHusl BbIpaKEHMI,
CoJIeprKaIllUX KBaJipaTHble KOpHU. DYHKIUS , €€ CBOMCTBA U rpaduK.
Ocnognas yenb — CHUCTEMATH3UPOBATh CBEACHMSI O pallMOHAJbHBIX YHCIAX U JIaThb MPEJICTaBICHHE 00 HUPpaLMOHAJIBHBIX
qHciaX, PACIIMPUB TEM CaMbIM MOHSATHE O YHCIIE; BBIPAOOTaTh YMEHHE BBIIOIHATH MPeoOpa30BaHUsl BIPAXKEHUH, COIepIKAILIUX
KBaJPAaTHbIE KOPHHU.
B nmaHHOW TeMe ydamiuecs MNOJIy4aloT HadyallbHOE MPEACTABICHHUE O TMOHATHU JIEUCTBUTENIbHOr0 yucia. C 3TOH IENbIo
00001IaI0TCSl U3BECTHBIE YUYaIIMMCSI CBEIACHHS O palMOHAJbHBIX uyuciax. [l BBeEeHUS MOHATUS MPPALMOHAIBHOIO YHUCIIA
UCIIOJIb3YETCS UHTYUTUBHO IIPEACTABICHNUE O TOM, YTO KaXIbIi OTPE30K UMEET JUIMHY U ITOTOMY Ka)KIOW TOYKE KOOPAUHATHON
PSIMOI COOTBETCTBYET HEKOTOPOE yucio. [TokaszpiBaeTcs, YTO CyIIECTBYIOT TOUKH, HE UMEIOIINE PAlMOHANIBHBIX a0CIIHCC.
[Ipy BBEnEHMYU MOHATHS KOPHS MOJE3HO O3HAKOMUTD YYAIIUXCS C HAXOXKIECHUEM KOPHEN C TOMOIIBIO KAJIBKYIATOPA.
OCHOBHOE BHUMAHHE YIEAETCA MOHITUIO apu(METUUECKOTO KBaJAPATHOTO KOPHSA M CBOMCTBAM apu(hMETHUECKUX KBaJIPATHBIX
KopHel. Jloka3bIBalOTCA TEOPEMBI O KOPHE U3 MPOU3BEICHUS U IPOOH, a TAaKKE TOKAECTBO , KOTOPHIE NOTYyYalOT IPUMEHEHHE B
npeo0pa3oBaHUsAX BBIPAKEHUH, comepkKaliux KBaJpaTHble KOopHU. CrelnualbHO€ BHUMAHHUE YAENSIETCS OCBOOOXKIECHUIO OT
UPPALMOHATILHOCTH B 3HAMEHATENe APOOU B BHIPAKEHUSIX BUIA . YMEHUE IPEoOPa30BhIBaTh BHIPAKEHUS, COIEpKAIINE KOPHHU,
4acTO MCIOJIb3YeTCs KaK B CaMOM Kypce alnreOphl, Tak U B Kypcax TeOMEeTpHH, alireOpbl U Hayal aHaju3a.
[TpomomxaeTcst paboTa 1o pa3BUTHIO (PYHKITMOHAIBHBIX MPEICTaBIeHNN yqamuxcs. PaccmarpuBatoTcest pyHKIMS , €€ CBOMCTBA
v rpaduk. [Ipy u3ydennn QyHKIMH OKA3bIBAETCS €€ B3aMMOCBA3b ¢ PyHKIHUeN y = x2, tie X > 0.
Konmponouwix pabom: 1
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4, KBaaparHbie ypaBHeHHsI.
KBagparHoe ypaBHeHue. PopMmyna KOPHEH KBaJIpaTHOIO ypaBHEHHUs. PellleHHMe palnuoHalbHBIX ypaBHEHUU. PemieHue 3amad,
MPUBOASIINX K KBAAPATHBIM YPABHEHUSIM U MPOCTEUIIINM PALIMOHAIBHBIM YPABHEHUSIM.
OcHosHasa yenb — BBIPAOOTATh YMEHHUS peElIaTh KBaJpaTHbIe ypaBHEHUS M MPOCTEHIIME pallMOHAIbHbIC YPAaBHEHUS U
MPUMEHSTh UX K PELICHUIO 33/a4.
B Hauyane Tembl MpPUBOAATCS NPUMEPHI PEIICHHS HEMOJHBIX KBaJPATHBIX YPaBHEHUW. DTOT Marepual CUCTEMaTH3UPYETCH.
PaccmarpuBaroTcs allrOpUTMBI pEHIEHUS] HEMOJIHBIX KBaAPAaTHBIX YPABHEHUH pa3IMuyHOTO BUAA.
OCHOBHOE BHUMaHHE CJIEAYET YICIUTh PEIICHUIO YPaBHEHUH Buaa ax? + bx + ¢ = 0, rae a # 0, ¢ ucnoab30BaHuEM (HOPMYIIBI
KopHel. B naHHO# TeMe ywamuecs 3HakoMsTcs ¢ ¢popMynamMu Buera, BhIpa)karolMMU CBSI3b MEXIY KOPHSMH KBaJpParHOIO
ypaBHeHUsI U ero kodpduuumeHtamMu. OHM HMCHONB3YIOTCA B JajdbHEHIIEM MpPH JO0KAa3aTENIbCTBE TEOPEMBI O Pa3JIOKEHUU
KBaJIpaTHOTO TPEXWICHA HA JIMHEHHbIE MHOKUTEIH.
VYyamuecss oBIIaJIeBalOT CIIOCOOOM PEIICHUsI TPOOHBIX PAlMOHAIBHBIX YPAaBHEHHM, KOTOPBIM COCTOMT B TOM, YTO pEUICHUE
TaKMX YPAaBHEHHMI CBOIUTCS K PEIIECHUIO COOTBETCTBYIOIIUX LENBIX YPABHEHUH € MOCIEAYIOMHUM UCKIFOYEHUEM I10CTOPOHHUX
KOpHEHU.
W3ydyeHne 1aHHON TEMBI MO3BOJSET CYLIECTBEHHO PAaCIIMPUTh anmapar YpaBHEHUMN, UCIOJIb3YEMBIX U PELIEHUS TEKCTOBBIX
3az1ad.
Koumponvuwix pabom. 2

5. IloBTOpEHUe.

OcHoenas yenw. I1oBTOPUTH, 3aKpenUTh U 00001IIUTHL OCHOBHBIE 3Y H, moiydeHHbIe B 8 Kiacce.
Koumponvnvix pabom: 1
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IIpuMepHOe TeMaTHUYECKOE IIAHUPOBaHue. AJareopa. 8 kjiaacce

I BapuanT. 3 yaca B Hefento, Bcero 102 yaca;

Howmep
napa- Conep:xanue yueOHOro KoanuectBo XapakTepuCTHKA OCHOBHBIX BHI0B JeSITE€IbHOCTH YUeHUKA
rpaga MaTepuajia 4acoB (Ha ypoBHEe y4eOHBIX JeiiCTBHI)
I
I'naga 1
PaunoHa/ibHbIe BbIPAKEHUS 44
1 Panmonansubie 1pobu 2 Pacnosznasams 1ienple panioHagbHbIE BRIpAXKEHUS, IPOOHbBIE pa-
N [IMOHAJIbHBIC BBIPAKEHMUSI, IPUBOJUTH IPUMEPHI TAKUX BhIpaXKe-

2 OCHOBHOE CBOWCTBO paIyo- 3 it

HAJIBHOH Ipo0u i
Dopmynruposams:

3 Ci103KkeHHE U BBIUUTAHUE pa- 3 onpeéeﬂeﬁuﬂ: PAOHAJIBHOTO BBIPAXKCHHA, JOITYCTUMBIX 3HAYCHUU
IIUOHAJIBbHBIX I[pO6€I>'I C 011U~ HepeMeHHOfI, TOXACCTBCHHO PaBHBIX BBIpa)KeHI/If/'I, TOXICCTBA,
HaAaKOBBIMHU 3HAMCECHATEIIMHU PaBHOCHUIIBHBIX ypaBHéHHfI, paliMOHAJIBHOTO YPaBHCHUA, CTCIICHU C

HYJICBBIM ITOKa3aTEJIEM, CTEIICHH C IEJIbIM OTPHIIATEIILHBIM TTOKa-

4 Criojenne 1 BHIMUTaHHE Pa- 6 3areseM, CTaHapTHOTO BU/Ia YMCiIa, 0OPaTHOMN MPOHOPLUOHAIBHO-

IIHOHAJILHBIX JIpOOCH CTH:
C pasHbIMU SHAMCHATCIIAMU ceolicmea: OCHOBHOE CBOICTBO PAIIOHATBHOMN APOoOH, CBOWCTBA
o k
Kontponbnas pabora Ne 1 1 CTETICHU C IIeJIBIM TIOKa3aTesieM, ypaBHEHUH, PYHKITUU y = — ;
X
5 YMHOXEHHE U JIeJICHUE pallu- 4
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Homep

napa- Conep:xkanue y4eOHOT0 Kosn4yecTBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpaga Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
OHAJIbHBIX JIpoOeii. Bo3sene- npasuna:; ClOoXEHUs, BBIUUTAHUS, YMHOXKEHHUS, JIeTICHUs1 Apooeil,
HUE palOHAILHOM ApoOU B BO3BEJICHUS IPOOU B CTETICHD;
CTEICHb YCa08ue paBEHCTBA IPOOHU HYIIIO.
Jloka3vieams CBONCTBA CTENEHU C IIEJIBIM MTOKA3aTEIIEM.
6 ToxnecTBeHHbIE ITPEOOpa3o- 7 . . .
Onucvieamsy rpadyecKuil METO pELIEHUSI YPABHEHUM C OJJHOM
BaHUS pallMOHATBHBIX BbIpa- .
. MIEPEMEHHOM.
KEHUUN . .
IIpumensimob OCHOBHOE CBOMCTBO pallMOHAIILHOM APOOU NS CO-
KonrponbsHas pabora Ne 2 1 KpaieHus u nmpeodpazoBanus apodeit. [IpuBoauts apodu
K HOBOMY (00111eMy) 3HaMeHaTeNn0. HaxoauTs cymmy, pa3HOCTb,
/ PaBHOCHIIbHbIC YPaBHEHN. 3 IPOM3BENCHUE M YACTHOE APOOEii. BBIIOIHAT TOXKIECTBEHHEIE
PaunoHaNbHEIE ypaBHEHNS peo0pa3oBaHus PALMOHATBHEIX BBIPAKCHHA.
8 CTeIIeHD C LeIbIM OTPHIIA- 4 Pewiamb ypaBHEHHs ¢ IEPEMEHHON B 3HAMEHATele JIpo0u.
TeILHEIM TOKA3aTeleM Ilpumensimov CBOWCTBA CTETICHHU C IIETBIM MOKA3aTEIeM JIJIsi TPeo0-
Pa30BaHUS BBIPAKECHUN.
9 CBoHiCTBa CTEICHH C LEIBIM S 3anucvieame yucaa B CTaHIApPTHOM BHJIE.
IoKa3aTeyIieM k
Buvinonnusme noctpoeHue u urenue rpapuka GyHKIum y = —
k X
10 OyHKUHUSA Y =— 4
X
u e€ rpadux
Kountposnbhas padora Ne 3 1
I'nasa 2 25
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Homep

napa- Conep:xkanue y4eOHOT0 Kosn4yecTBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpaga Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
KBaapaTHbie KOpHH.
JlecTBUTEIbHBIE YHCJIA
11 Ddynknus y = X 3 Onucwiéams: TOHITHE MHOXKECTBA, DJIEMEHTAa MHOXKECTBA, CIIOCOOBI
u e€ rpadukx 3a/IaHUSI MHOXKECTB; MHOKECTBO HATYyPaJIbHBIX YUCEI, MHOKECTBO
LEJIBIX YMCEI, MHOXKECTBO PAllMOHAIIBHBIX YHCEN, MHOKECTBO JICH-
12 KBanpatnsie kopau. Apud- 3
. . CTBUTEJIBHBIX YUCET U CBA3U MEKY 3TUMHU YUCIOBBIMU MHOXE-
MCETHHCCKUH KBA/PATHBIM KO- CTBaMU; CBSI3b MEKy OECKOHEUHBIMU JIECITUYHBIMU JPOOSMU U
PeHb palMOHAIIBHBIMU, UPPALIMOHATIbHBIMU YU CIIAMH.
13 MHOXeCTBO U €ro dJIeMEHThI 2 Pacnosnasams parimoHaIbHBIE U UppalIMOHANIBHBIC YKcia. [IpuBo-
JIUTH MIPUMEPBI PAIIMOHATIBHBIX YHCENI U UPPALMOHATIBHBIX YHCEIL.
14 TopmuozxecTso. Onepauun 2 3anucvieams ¢ TOMOINILI0 POPMYJT CBOMCTBA AEHCTBHM C I1EHCTBU-
Hal MHOXXCCTBAMU TEJbHBIMUA YHUCIIAMH.
15 Yucnosble[ IMHOXKECTBa 2 Dopmynuposantv:
onpeoenenus: KBapaTHOTO KOPHS U3 YKCIIa, apuPMeTHuecKoro
16 CBoiicTBa apu(pMETHICCKOTO 4 KBaJIpaTHOI'O KOPHs U3 YKCIIa, PABHBIX MHOKECTB, II0JIMHOKECTBA,
KBaZIpaTHOI'O KOPHA nepeceueHusi MHOXKECTB, 00bETMHEHUSI MHOYKECTB;
17 Tosk/IeCTBEHHBIE TPE0OPa3o- 5 ceoticmea.; GyHKIMHU Y = X2, apu)METHIECKOr0 KBaJPAaTHOIO KOP-
BaHUsI BBIPAKEHUI, Coep- HA, GyHKIAn Y =x.
JKAIMX KBAAPATHBIC KOPHH Jloka3pIBaTh CBOMCTBA apU(PMETHIECKOTO KBAIPATHOTO KOPHS.
Cmpoump rpadykyu GyHKIME Y = X2ny =/x .
18 OyHKIUA Y = NR 3

u e€ rpaduk

Ipumensmo noHsATHE APUPMETUIECKOTO KBAJAPATHOTO KOPHS JIJIsI
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Homep

napa- Coaep:xanue yueOHOro KosmnuecTBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpaga MarepuaJja 4acoB (Ha ypoBHe y4eOHBIX 1elCTBH)
I
Kontponbnas pabora Ne 4 1 BBIYMCJICHUS 3HAYECHUI BBIPAKCHUI.
Ynpowamse BeIpakeHus, coaepraiiue apupmMeTuieckue KBajapar-
HbIe KOpHU. Pemiath ypaBHeHUs1. CpaBHUBATH 3HAYCHHUSI BhIpAXKe-
HUM. BBIONHATH peoOpa3oBaHe BIPAKEHUN C IPUMEHEHHUEM
BBIHECEHUSI MHOKHUTENIS U3-110]] 3HaKa KOPHSI, BHECEHHS] MHOKHUTE-
JIs1 IOJ1 3HaK KOPHs. BEIMOIHATE 0CBOOOXKACHUE OT UPPALUOHATb-
HOCTH B 3HaMEHaTese ApOoOH, aHaIIM3 COOTHOLIEHUN MEXAY YU CII0-
BBIMH MHO>KECTBAMH U MX dJIEMEHTaMU
I'naea 3
KBaapatHble ypaBHeHUs 26
19 KBanparnsie ypaBuenus. Pe- 3 Pacnosznasams v ipuBOANTH pUMEPHI KBAAPATHBIX YPABHEHUN
[IEHUE HETIOJIHBIX KBAIpaT- Pa3TUYHBIX BUJOB (TTOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBaIpaT-
HBIX YpaBHEHUI HBIX TPEXUJICHOB.
. Onucvieams B 00111eM BUJIE PEIIEHUE HEMOJIHBIX KBaPATHBIX
20 ®opMyIia KOpHEN KBaJpaTHO- 4 .
YpaBHEHUIA.
IO YpaBHCHHUA Dopmynruposams:
21 Teopema Buera 3 onpeodenenus: ypaBHEHMs IEPBOW CTENEHU, KBaJPaTHOTO YpaBHE-
HUS; KBAJPATHOTO TPEXUJIEHA, TUCKPUMUHAHTA KBaIpaTHOTO ypaB-
Kontponbras pabora Ne 5 1 HEHHUS ¥ KBaJIPATHOTO TPEXUIIEHA, KOPHS KBaJIPATHOTO TPEXUIIECHA;
22 KBagpatHsblil TpéxuiieH 3 6HK]§311P3TH0F0 YpaBHCHMA,
€6801icmMea KBaIpaTHOTO TPEXUIICHA;
23 Pewenne ypaBHeHMil, CBOIS- S)
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Homep

napa- Conep:xkanue y4eOHOT0 Kosn4yecTBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpaga MarepuaJja 4acoB (Ha ypoBHe y4eOHBIX 1elCTBH)
I
HMIMXCS K KBaJIpaTHBIM ypaB- meopemy Buera u oOpaTHy1o €il Teopemy.
HEHUSIM 3anucvieams 1 f0Ka3bIBaTh (HOPMYITy KOPHEH KBAJPATHOTO YpaB-
HeHus. VMccaenoBaTh KOJIMUECTBO KOPHEW KBAIPATHOTO YPaBHEHUS
24 ParmonanbsHbie ypaBHEHUS 6
B 3aBUCHUMOCTH OT 3HaKa €ro JUCKPHUMHUHAHTA.
KaK MATCMATHHCCKUE MOACTH Jloxaszvieames meopemvol: Bueta (psiMyro U 00paTHYI0), O pa3iio-
PCAJIBHBIX CHTYalH YKEHUH KBAIPATHOTO TPEXUICHA HA MHOXHUTEIHU, O CBOMCTBE KBa/I-
Kontponrnas padota Ne 6 1 PATHOrO TPEXWICHA C OTPULIATEIBHBIM TUCKPUMUHAHTOM.
Onucvigams Ha IpUMEpPaX METO]T 3aMEHbI IEPEMEHHOM IS pellie-
HUs YPABHEHUM.
Haxooums KopHU KBaJIpaTHBIX YPAaBHEHUN Pa3JIMUHBIX BUIOB.
[Tpumensite Teopemy Buera u obpatHyto et TeopeMy. BeImonHsaTh
Pa3JIOkKEHUE KBAJIPATHOIO TPEXWICHA HA MHOKUTEIU. Haxonuts
KOPHHU YpaBHEHMI, KOTOPbIE CBOJATCS K KBaJpaTHbIM. COCTaBISITh
KBaJpaTHbIE YPABHEHUS U YPABHEHMUSI, CBOISIIUECS K KBAPATHBIM,
ABJISIFOIINECS] MATEMAaTUYECKUMHU MOJIEIISIMU PEATbHBIX CUTYAINi
IloBTOpEHME U cCTEeMAaTH3ALUS
yueOHOr0o MaTepuasia 10
YrpakHeHus 1J1s1 HOBTOPEHUS Kypca 9
8 kacca
Kontponbshas pabora Ne 7 1
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Peasimzanusi BOCHIUTATEILHOI0 MOTEHI[HAJIA
Tema: PanuoHabHbIE BbIPAKEeHUA

Bocnuranue Mpicismed Tu4HOCTU. Jlake BBIIIOJIHEHHE CKYYHBIX W PYTHHHBIX NMPE0Opa3OBaHHUIl OMOCPEAOBAHHO CIIOCOO-
CTBYET BBIPAaOOTKE TAaKMX KadyecTB, KaK COOPAHHOCTh M CHUCTEMAaTHUYHOCTh. MaTeMaTHKa Y4YUT CTPOUTH U ONTUMHU3UPOBATH
JESITeNIbHOCTb, pa3INyaTh apryMEHTUPOBaHHbIE U 0€3/J0Ka3aTeNbHbIC YTBEPKACHUS, a 3HAUNUT, BUIACTh MAHUITYJISILIUIO U XOTS
OBl OTYACTU MPOTUBOCTOATH €i. CTPOUTH U ONTUMHU3UPOBATH JAEATEIBLHOCTD, BRIPA0ATHIBATh U MPUHUMATh PELICHMS, IPOBE-
pPATh NEUCTBUS, UCTPABIATh omMOKU. Pemenue 3amad TpeOyeT OT ydamuxcst JoOpOCOBECTHOM M CEpbe3HON pabOThI HAJ
OpUOOPETEHUEM U YKPEIJICHUEM 3HAHUMN, YTO MPUBOJIUT K CUCTEMAaTUYECKOMY HaNpsKEHUIO YMCTBEHHBIX YCUJIMM, HACTOM-
YUBOCTH B MPEOJIOJICHUH TpyAHOCcTeH. IIpu 3TOM y ywanierocs BOCIUTBIBAIOTCS TaKWe YEPThl XapaKTepa Kak TPY0Iro0ue,
YCUAYHUBOCTbD, YIIOPCTBO B MPECIECIOBAHUN HAMEUEHHOW LIETM, YMEHHUE HE OCTAHABJIMBATHCA MEpe] TPYIHOCTAMU U HE BIIa-
JaTh B YHBIHUE NIPU HEyAa4axX. YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOLIEHUN MEX]y NEAArornyeCKuM pabOTHUKOM U €ro 00y-
YaroUMMUCS, CIOCOOCTBYIONIMX MO3UTHUBHOMY BOCHPHUSTHIO OOydYarOIIMMHCS TpeOOBaHUN M MPOCHO MEAarormyeckoro pa-
OOTHHKA.

[IpuBneuenre BHUMaHUS K 00CYK/1aeMOM Ha ypoKe MH(OPMAIINK, aKTUBU3AIMH UX TTO3HABATEILHON JEATEILHOCTH.

Tema: KBagparHbie kopHu. JleldcTBUTEIbHbIC YUCIA
Peanuzanus BocnuTaTeIpHOTO MOTEHIIMAIA YPOKA PEANIONIATAET CIAEAYIOIIEE:
- IPUBJICYEHUE BHUMAHUS 00yJarOIIUXCs K ICHHOCTHOMY aCTEKTy U3y4aeMbIX

Ha ypoKax sIBJIEHUH, OpraHu3alus ux padboThl ¢ MOJydyaeMOl Ha YpOKe COIMaIbHO 3HAYMMOUN MH(OpMaIUeid — MHUIIMUPOBA-
HUE ee 00CYXKEeHUs, BBICKAa3bIBAHUS 00YYaIOIUMHUCS CBOETO MHEHHUS 10 €€ TOBOAY, BEIpAOOTKU CBOETO K HEW OTHOLLIEHUS;
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-HCIIOJIb30BAHHUE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COACPIKaHUA yr{e6Horo mpeaMeTa 4Cpe3 ACMOHCTPALIUIO O6y‘{aIOHIHMCH
IMpUMCPOB OTBCTCTBCHHOI'O, I'PAXKIAAHCKOI'O ITIOBCACHUA, ITPOABICHUA YEeJIOBEKOIIOONS U ,ZIO6pOC€pI[€‘IHOCTI/I, ucpe3 HOI[60p CO-
OTBCTCTBYIOIIUX TCKCTOB AJIA YTCHUA, 3a4a4 AJIsA pCIICHUS, HpO6J'I€MHBIX CI/ITyaI_II/Iﬁ JJIA O6cy)KI[eHI/I$I B KJIACCC,

-IIPUMEHEHHE HAa YPOKE UHTEPAKTUBHBIX (hOpM pabOThI ¢ 00YyUAIOIIMMUCS: HHTEJUIEKTYaIbHBIX UTP, CTUMYIUPYIOIIUX TO3HA-
BaTEJIbHYI0 MOTUBALIUIO O0YYaIOIIUXCs, TUCKYCCUHM, KOTOPBIE 1al0T 00Y4YaroIIMMCSl BOBMOXKHOCTh MPUOOPECTU OMBIT BEJICHUS
KOHCTPYKTHUBHOT'O JHAJIOTa; TPYNIOBON paOOThI UK pabOTHI B Mapax, KOTOPbIE y4aT 00ydarouxcsi KOMaHIHOM paboTe U B3a-

UMOJICHCTBHIO C IPYTUMH 00yUYarOIIUMUCS
Tema: KBagpaTHble ypaBHeHUA

BxiroueHue B YPOK HUI'POBBIX IMPOLCAYP, KOTOPBIC ITOMOI'alOT MMOAACPKATh MOTHUBAIIUIO 06yqa}om1/1xc;1 K ITIOJIY4YCHHIO 3HaHI/If/'I,
HaJIAXKUBAHUIO TTIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIICHUH B KJIaCCcC, IIOMOTI'ar0OT YCTAaHOBJICHHIO I[O6p0)K€JIaTeJII>HOﬁ aTMOC(be-

PBI BO BPpCM: YpOKa.

Opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00yUYarOIUXCs Ha/l UX HEYCIEBAIOIMMHU OJHOKJIACCHUKAMHU, Ja-
I0LEro 00y4YarIUMCs COUMABHO 3HAYUMBbIM OMBIT COTPYAHUYECTBA U B3aUMHOW MOMOIILIH.

IloBTOpeHMe U cUcTeMaTH3AIMA Yy4eOHOr0 MaTepuajia

Ha ypoke BocnuTanue ocyiiecTBIseTCs OCPEACTBOM YeThIpeX (aKTOPOB: uepes cojeprkanrue 00pa3oBaHus; Yepe3 METOIbI U
dbopmbl 00yUEeHUS; Yepe3 UCTIOJIb30BAHUE CIIYYaiiHO BOBHUKIIUX U CIEIUATIBHO CO3IaHHBIX BOCTIMTHIBAIOIINX CUTYAIIUM.

40



9 kyace
1. HepaBeHcrBa.
UYucoBble HEPAaBEHCTBA U UX CBOMCTBA. [10ueHHOE CIIOKEHHE U YMHOKEHUE YUCIIOBBIX HEPABEHCTB. JIMHENIHBIE HEPABEHCTBA
C OTHOM EPEMEHHOM U UX CHUCTEMBI.
Ocnognass  yenrb — O3HAKOMUTH YYalllUXCsl C MPUMEHEHHWE: HEPaBEHCTB I OICHKU 3HAYCHWH BBIpAKEHUH, BHIpaOOTATh
YMEHHUE pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON U X chcTeMbl. CBOWCTBA YMCIIOBBIX HEPABEHCTB COCTABIIAIOT
Ty 0a3y, Ha KOTOPOM OCHOBAaHO PEILICHHE JTUHEUHBIX HEPABEHCTB C OAHOM mepeMeHHOU. T peMbl O MOYJICHHOM CIIOXKEHUH U
YMHOKEHUU HEPABEHCTB HAXOAWTh MPUMEHEHWE MPU BBINOJHEHUU MPOCTEHIINX YMPAXKHEHUU Ha OLEHKY BBIPAXKEHHH 10
MeToy TpaHull. BBogsTCs MOHATHS aOCONIOTHOW MOTPEIIHOCTA UM TOYHOCTU NPUONHMIKEHUS, OTHOCUTEIBHOM MOrPEIIHOCTH.
YMeHHUs NPOBOJIUTh JE€AYKTHUBHBIE PACcCyKICHUSA MMONTYYatoT pa3BUTHE KaK MPU TOKA3aTEIbCTBAX YKa3aHHBIX TEOPEM, TaK U MPHU
BBIIIOJIHEHNH YIIPAKHEHUH Ha JJOKa3aTeIbCTBA HEPABEHCTB.
B cBa3u ¢ penieHreM JIMHEWHBIX HEPABEHCTB C OJAHOW MEPEMEHHO: JAETCS MOHATHE O YMCIIOBBIX MPOMEKYTKAX, BBOIATCS
COOTBETCTBYIOUIME Ha3BaHMUs W 00O03HaYeHHs. PaccMOTpEHHIO CHCTEM HEPaBEHCTB OJHOW IEPEMEHHOM MpeIIecTBYeT
03HAKOMJICHHME YUYAIIUXCS C MOHATUSAMU MepecedeHnst U 00beTMHEHUSI MHOXKECTB.
[Ipu pemeHMM HEPaBEHCTB MCIOJIB3YIOTCS CBOMCTBA PaBHOCHWIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsICHSAIOTCS Ha KOHKPETHBIX
npumepax. Ocoboe BHHUMaHHE CIEAyeT YACTUTh OTpabOTKe YMEHHs peliar mpocCTelllne HepaBeHCTBa Buaa ax > b, ax < b,
OCTaHOBMBIIIMCH CTHIEIIHAILHO Ha ciydae, korna a < 0.
B aTOl Teme paccMarpuBaETCS TAKKE PELIEHUE CHCTEM JBYX JIMHEMHBIX HEPABEHCTB C ONHOW NMEPEMEHHOM, B YACTHOCTH
TaKUX, KOTOPbIE 3aMUCAHBI B BUJIE JBOMHBIX HEPABEHCTB.
Koumponvnvix pabom: 1
2. KBaaparnunasi pyHKuus.
®yukius. CpoiictBa ¢yHkuui. KBaapaTHeiii TpexuwieH. PaznoxkeHue KBaJpaTHOTO TPEXWIeHAa Ha MHOXUTENH. DyHKIUSA y =
ax? + bx + ¢, ee cBolictBa u rpaduk. CTeneHHas QyHKIHSL.
OcHogHast yenrb — PACIIUPUTHh CBEACHUS O CBOMCTBaX (DyHKIMH, O3HAKOMHUTH YYalllUXCS CO CBOWCTBAaMU U TpaduKoM
KBaipaTUIHON QyHKIUN. |
B Havane TeMbl cucTeMaTu3upyroTcs cBeeHust 0 GyHKIUsIX. [ToBTOPSIOTCS OCHOBHBIE MOHATHS: (YHKIIHS, apTyMEHT, 001acTh
onpeneneHus (yHkuumu, rpaduk. JlaroTcs NOHATHS O BO3paCTaHUUM W yOBIBAaHUU byHKIUH, MIPOMEKYTKAX
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3HAKONOCTOSIHCTBA. TeM caMbIM co3jaeTcs 6a3a sl yCBOEGHUS CBOMCTB KBAJPAaTUUYHON U CTETIEHHON (QYHKUHUH, a TaKxkKe JUIs
JanbHENUIIETo yr1yOneH sl pyHKIMOHAIBHBIX IPEACTaBICHUN IPYU U3YUYEHUHU Kypca anredpbl U Ha4all aHaJIn3a.
[ToaroToBUTENBHBIM 1IarOM K M3YYEHHIO CBOMCTB KBAJpPaTUUYHON (YHKIMH SIBISETCA TAaKXE pacCMOTpPEHHE BoOIlpoca O
KBAJIpaTHOM TPEXUYJICHE U €r0 KOPHSX, BBIACICHUH KBaJpaTa JBYy4YJI€HA U3 KBaJIpPaTHOIO TPEXWICHA, PA3JI0KEHUU KBAJPATHOTO
TPEXWICHA HA MHOXUTEIIN.
3yueHne KBaapaTHIHONW (DYHKIMU HAaYMHAETCS C PACCMOTPEHUs (yHKIUH y = ax’, ee CBOMCTB M 0COOeHHOCTEN rpaduka, a
TaKKe IPYIHX YaCTHBIX BUIOB KBaIPaTHUHON (GyHKIMH — (QyHKIHMH y = ax? + b, y = a (X - M)% DTH CBeIeHHs HCIIONb3YIOTCS
IIPU U3YUYEHUU CBOMCTB KBaJpaTHUHON (PyHKIMHU 001Iero Buaa. BaxxHo, 4ToObI yyaliuecs: NOHsUIM, 4TO rpaduk GyHKIHH Yy =
ax? + bx + ¢ MoxkeT ObITh momydeH u3 rpaduka QyHKIMU y = ax’ ¢ MOMOIIBIO JBYX IapallleJbHBIX MEPEHOCOB. IIpueMbl
noctpoenus rpaduka GyHKnuM Yy = ax’ + bx + ¢ oTpabaThIBalOTCA Ha KOHKPETHBIX IpHMepax. IIpu 3ToM 0c000e BHMMaHHE
ClelyeT yAenuTb (DOPMUPOBAHMIO y YyYAIIMXCAd YMEHHUS YKa3bIBaThb KOOPAWHATHI BEPLIMHBI Mapaloiibl, €€ OCb CUMMETPHH,
HaIpaBJICHUE BETBEH MapaloJibl.
[Tpu u3yyeHUM 3TON TEeMbl NajbHEHIIee pa3BUTHE IMOMYyYaeT YMEHHME HAXOAWUTH MO IpaduKy MPOMEXYTKH BO3pacTaHUs U
yObIBaHMs PYHKIIMH, a TAK)KE IPOMEXKYTKHU, B KOTOPBIX (PYHKIIHS COXPAHSET 3HAK.
VYyammecs 3HaKOMATCA CO CBOMCTBaMU CTENEHHON (PyHKIMHU y = X" MPU YETHOM M HEUYETHOM HaTypajbHOM IOKa3arese II.
BBoautrca moHATHE KOpHS ra-l creneHd. OHM IOJIyYarOT NPEACTABICHHE O HAXOXKJACHUM 3HAYEHW KOPHS C IOMOILBIO
KaJIbKYJISITOpa, IPUUEM BbIpaOOTKa COOTBETCTBYIOLINX YMEHUN HE TpeOyeTcsl.
Koumponvnwix pabom: 1

3. HepaBeHcTBa ¢ 0/1HOIi IepeMeHHO
[lenbie ypaBHeHUs. [[poOHBIE palMoHaidbHbIE YpaBHeHUs. HepaBeHCTBa BTOpOH CTENEHUW C OAHOM MepeMeHHo. Merton
UHTEPBAJIOB.
OcHosHas yenb — CUCTEMATU3UPOBATh U 000OIIUTH CBEICHUS O PELIEHUH LEIbIX U JPOOHBIX PAlMOHAIBHBIX YPABHEHU C O -
HOM MepeMEHHOM, COPMHUPOBATH YMEHHE pEIaTh HEPABEHCTBA BUaa ax’ + bx + ¢ > 0 umm ax? + bx + ¢ <0, roe a # 0.
B 3T0M TEME 3aBepIIacTCs U3YyYECHUE PALlMOHAIBHBIX YPABHEHUN C OHOM IIEPEMEHHONU. B CBs3M € 3TUM POBOIUTCSA HEKOTOPOE
000011eHne U yrinyOneHue cBelecHU 00 ypaBHEHUSIX. BBOIATCS MOHATHS 11€J10TO PAllMOHATILHOTO YPaBHEHUS U €r0 CTEICHH.
Yuammecss 3HaKOMSTCS C PEUICHUEM YpPaBHEHUW TPETbEW CTEINEHW W YETBEPTOM CTEIEHUW C MOMOIIBI0 Pa3JI0KECHUS Ha
MHOKHUTEJIM W BBEJICHHS BCIOMOIaTEJIbHOM NMEpEMEHHOW. MeTon pelieHusl ypaBHEHHW MyTEeM BBEAECHUS BCIIOMOIATEIbHBIX
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NEPEMEHHBIX OyJEeT LIMPOKO HCIIOJIb30BaThCsl B JAJIBHEHIIEM IPU PELICHUM TPUTOHOMETPUUYECKHX, JIOTapU(PMHUUECKUX U
JIPYTUX BUJIOB YPaBHEHUIA.
Pacmmpsitorcss cBefeHHMs O pelIeHHH JApPOOHBIX pPALMOHAIBHBIX YpPAaBHEHUN. YyalMecs 3HAKOMSTCS C HEKOTOPBIMU
CIIELMAJIbHBIMU IPUEMAaMH PELICHUS TAKUX YPABHEHHM.
dopMUpOBaHUE YMEHMI pelllaTh HepaBeHCTBa BUAA ax’ + bx + + ¢ > 0 wiam ax? + bx + ¢ < O, e a # 0, OCyIIECTBIIETCS C
OTIOpOH Ha CBeJleHUs O rpaduKe KBaApaTUYHOU (DYHKITHH.
Yyammecs 3HaKOMATCS ¢ METOJIOM MHTEPBAJIOB, C IIOMOIIBI0 KOTOPOI'O PEIIAIOTCS HECIIOKHBIEC PALIMOHAIIBHBIC HEPABEHCTBA.
4. HepaBeHcTBa ¢ AByMS NlepeMEeHHbIMHU

VYpaBHEHUE ¢ ABYMs NEPEMEHHBIMU U ero rpaduk. CucrteMbl ypaBHEHUI BTOpPOW cTeneHu. Pemenue 3a1ad ¢ MOMOIIbIO
CHCTEM YpaBHEHUU BTOPOU cTeneHu. HepaBeHcTBa ¢ IByMs IEPEMEHHBIMU U X CUCTEMBL.
Ocnoenas yenp — BbIPAOOTaTh YMEHHUE pEIIATh MPOCTEUINE CHCTEMBI, COAEpKAILNE YPABHEHHE BTOPOW CTEIEHH C IBYMS
IIEPEMEHHBIMH, U TEKCTOBBIE 33]1a4U C IIOMOIIBIO COCTABIICHHS TAKUX CHCTEM.
B nmaHHOM Teme 3aBeplIacTCs M3yYEHHE CHUCTEM YpPaBHEHMM C JByMs NepeMeHHbIMH. OCHOBHOE BHHUMAHHE YIEISIETCS
cucTeMaM, B KOTOPBIX OJHO U3 YPAaBHEHUH IIEPBOM CTEIIEHH, a IPYyroe BTOPOM.
W3BecTHBIN ydamumcs croco0 MOACTaHOBKU HaXOAUT 37€Ch JalbHeWIlee MPUMEHEHUE U TTO3BOJISIET CBOIUTh PEIICHUE TaKuX
CHCTEM K PELICHUIO KBAaIPaTHOIO YPaBHEHUS.
O3HakOMJICHHE YyYallMXCsl ¢ NMPUMEPAMU CHCTEM YPAaBHEHHMH C JBYMSI NEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHsS BTOpPOU
CTEIIEHU, TOJDKHO OCYIIECTBIATHCS C JOCTATOYHON OCTOPOKHOCTBIO U OTPAaHUYUBATHCS MPOCTEUILIMMU ITPUMEPAMH.
[TpuBneueHne U3BECTHHIX ydalluMcs ITpa(uKOB MO3BOJISET IPUBECTH MPUMEPHI TpaUyeCKOTO PelIeHUs CUCTEM ypaBHEeHUU. C
NOMOIIBIO TpaUUeCcKuX MPEACTABICHUA MOXKHO HAIISIHO IMOKa3aTh y4alUMCS, YTO CHUCTEMBI JBYX YPaBHEHUU C JBYMs
IIEPEMEHHBIMU: BTOPOM CTEIIEHU MOTYT UMETh OHO, /1BA, TPH, YETHIPE PELICHUS I HE UMETh PELICHUN.
Pa3paboTaHHblii MaTeMaTHYECKUI anmapar MO3BOJISIET CYHIECTBEHHO PACIIMPUTH KJIACC COAEPIKATENbHBIX TEKCTOBBIX 3a/1ad,
peIIaeMbIX C TOMOILIBIO CUCTEM YPAaBHEHUM.
N3yueHne Tembl 3aBEepLIACTCS BBEIACHUEM IOHSATHUN HEPABEHCTBA JBYMs IEPEMEHHBIMU M CHUCTEMBI HEPABEHCTB C IBYMS
nepeMeHHbIMU. CBefieHUsl O Trpadukax ypaBHEHUH C JAByMS NEPEMEHHBIMH MCIONB3YIOTCS NPU WUIIOCTPAlMd MHOMECTB
pelIeHN HEKOTOPBIX IPOCTENIINX HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
Koumponvuwix pabom: 2
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5. DjieMeHThI NPUKJIAJTHOH MaTeMaTHKH.

Maremaruueckoe MmonenupoBanue. IlpoueHTtHeie pacuerbl. [IpubmkeHHbie BbluuciacHUs. OCHOBHBIE IIpaBHIIA
KoMOMHATOpUKH. OTHOCUTEIbHAS YacCTOTAa U BEPOATHOCTh CIydyalHOTro coObITHA. Kiaccuueckoe ompeiesieHHue BEpOSTHOCTH.
HagannHbIe CBEIEHHUS O CTaTHUCTHKE.

OcHosHas yenib — O3HAKOMHUTBH YYAIIUXCSA C MOHSATUSIMU TMEPECTAHOBKH, PA3MEIICHUS, COYETAHUS W COOTBETCTBYIOIIMMHU
dbopMynaMu 1T TIOACYETa WX YKCIIA; BBECTH MOHATHSI OTHOCUTEIHPHOM YaCTOTHI i BEPOSITHOCTH CIIYYaitHOTO COOBITHSI.
N3yyeHue TeMbl HAYMHAETCSI C PEIICHUsS 3aJ]la4, B KOTOPHIX TpeOyeTCs COCTaBUTh T€ WJIM WHbIE KOMOMHAIMU 3JIEMEHTOB U
MOJICYUTATh UX 4YHUCI0. Pa3zbsicHsETCS KOMOWHATOPHOE MPABUIO YMHOXKEHHUS, KOTOPOE HCHOJB3YeTCS B AajbHEUIEM MpH
BbIBOZIE (hOopMyn il TMOJCYETa YMClia MEPECTAaHOBOK, pa3MelleHud u coueranuil. [lpu u3yyeHHHM AaHHOTO Marepuala
HEOOXOUMO OOpaTUTh BHHMAHHUE YYAIIMXCA HAa pa3judyue MOHSATUM «pa3MeElIeHUuE» U «coueTaHue», chopMUpOBaTh y HUX
YMEHUE OIpPEAEsATh, O KAKOM BUJIE KOMOMHAIIMN UJIET pedb B 3a/1a4e.
B naHHOM TeMme ydanuyecs 3HaKOMSTCS ¢ HAYaJIbHBIMUA CBEJICHUSIMU U3 TEOPUU BEPOSITHOCTEN. BBOASATCS MOHATHS «CIydalHOE
COOBITHE», «OTHOCHUTEIIbHAS YacTOTa», «BEPOSTHOCTb CIIy4aHOro COOBITHS». PaccmaTpuBaloTCs CTaTHCTUYCCKUN W
KJIACCUYECKHM TTOAXObI K ONMPECICHUI0 BEPOSTHOCTH CIIY4aiHOTO COOBITHA. Ba)kHO 0OpaTuTh BHHMMaHWE Y4allluxcs Ha TO,
YTO KJIACCUYECKOE OIpPEACICHNUE BEPOSTHOCTH MOYKHO IMPUMEHSATH TOJBKO K TaKUM MOJICISIM PEaJIbHBIX COOBITHH, B KOTOPBIX
BCE UCXOJbI SBJISIFOTCS PAaBHOBO3MOHBIMU.
Koumponvuwix pabom: 1

6. YucJjioBbIe MOCJI€10BATEILHOCTH.
YucnoBsie mocienoBaTeIbHOCTU. ApudMeTuueckas U reomerpudeckas nporpeccuu. @opMyIibl MM-ro 4jeHa U CyMMBbI TIEPBBIX N
YJICHOB TIporpeccuu. beckoHeuHo yObIBaroIasi FTeOMETPUUECKasl MPOrPECCHs.
OcHoenas yenb — 1aTh MOHITUS 00 apU(PMETUUECCKON U TEOMETPUUECKON MPOTrPECCUSIX KaK YHUCIOBBIX IMOCIEI0BATEIHLHOCTIX
0c000Tr0 BHIA.
[Ipy w3yyeHHM TEeMbl BBOJMUTCSA TMOHSATHE IIOCJIECIOBATEIILHOCTH, PAa3bSICHACTCA CMBICI TEpMHMHA «N-l 4JeH
MOCJIEAOBATCIIbHOCTHY, BBIpA0ATHIBACTCSI YMEHHE MCIIOJIb30BaTh HWHIEGKCHOE OO0O3HaYeHHWe. OTH CBEACHHUS HOCAT
BCIIOMOTaTEJIbHBIN XapaKTep U UCTIOIB3YIOTCS ISl U3y4eHUsT apu(PMETHIECKON U TEOMETPUUECKOM MPOTPECCHUH.
PaGora ¢ dopmymamu N-ro 4YieHa U CyMMBI TEPBBIX Ta YJICHOB MPOTPECCUi, MOMHUMO CBOETO OCHOBHOTO Ha3HAYCHUS,
MO3BOJISIET HEOAHOKPATHO BO3BPAIIAThCS K BBIYUCICHUSIM, TOXKJIECTBEHHBIM IPEOOpPa30BaHUSIM, PEIICHUIO ypaBHEHUH,
HEPABEHCTB, CUCTEM.
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PaccmarpuBarorcst XapakTepUCTHUECKHE CBOMCTBA apU(PMETHUYECKOM U TEeOMETPUYECKON MpOrpeccui,

pacUIMpPUTh KPYT MpeAJiaraeMbIX 3a/1a4.

Koumponvnvix pabom: 1
7. IloBTOpeHuEe (MTOroBOE)

OcHosHas yenw. I1oBTOpUTD, 3aKpenuTh U 00001KUTH OcHOBHBIE 3Y H, nonyuenHsle B 9 kiacce.

qTO ITO3BOJIACT
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IIpuMepHOe TeMaTHUYECKOE INIAHUPOBaHue. AJareopa. 9 kjacce

3 yaca B Henenro, Bcero 102 gaca;

Homep
napa- Conep:xkanue y4eOHOT0 Koanue- XapakTepuCcTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEHHKA
rpaga MarTepuaJia CTBO 4aCOB (Ha ypoBHEe y4eOHBIX AeiiCTBHI)
|
I'nasa 1
HepaBencrBa 20
1 YucnoBbie HEPABEHCTBA 3 Pacnosnasams v IpUBOAUTH MPUMEPHI YHCIIOBBIX HEPABEHCTB, HEPa-
- BEHCTB C NIEPEMEHHBIMU, JINHEHHBIX HEPABEHCTB C OJHOM NEepeMEeH-
2 OCHOBHBIE CBOMCTBA YMCJIOBBIX HE- 2 . N
HOM, TBOMHBIX HEPABEHCTB.
PaBEHCTB
Dopmynuposamsw:

3 CrnoxeHue u YMHOKECHHUE YUCIOBBIX 3 Ol’lpe()e./leHl/lil.' CpaBHCHHA IBYX YHCCJI, PCHICHUA HCPABCHCTBA C O~
HEPaBECHCTB. OHCHI/IBaHI/Ie 3HAYCHUI HOM nepeMeHHoﬁ, PaBHOCHJIbHBIX HCPABCHCTB, PCHICHUA CUCTCMBI
BBIpAKEHUS HEPaBEHCTB C OJTHOM MepeMeHHOM, 00J1acTH ONpeeICHUS BhIpaKe-

4 5 5 HUS;

HepaBeHCTBa ¢ 0HOH NEPEMEHHON 1 C601ICM6a YMCIIOBBIX HEPABEHCTB, CIIOKEHHS H YMHOXKEHHUS YUCIIO-

5 PerreHne HepaBeHCTB C OHOM ITe- 5 BBIX HCPaBCHCTB
peMeHHOM. UHCIIOBBIE IPOMEKYTKH Jloxazvleams: CBOWCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOXKE-

HUW U YMHO>XEHUM YHCIIOBBIX HEPABEHCTB.

6 Cucrembl JIMHEWHBIX HEPABEHCTB C 5

OJIHOM NIEPEMEHHOU

Pewams nuHeiHbIE HEPABEHCTBA.
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Homep

napa- Coaep:xanue yueOHOro Koanue- XapaKkTepucTUKA OCHOBHBIX BHI0B J€SITeIbHOCTH YUEHUKA
rpada MarepuaJja CTBO 4aCOB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
|
Kontpoabsnas pa6orta Ne 1 1 3anuchIBaTh PEIICHUS HEPABEHCTB U UX CHCTEM B BUIC YHCIIOBBIX
IPOMEKYTKOB, 00bETMHEHUS, TIEPECEUCHHS YHCIOBBIX TPOMEKYT-
KoB. PemaTe cucremMy HepaBeHCTB ¢ OJHOM nepeMeHHoN. OlIeHUBATh
3Ha4YeHUE BhIpaxeHus. M300paxkaTh Ha KOOPAMHATHOM MPsIMOii 3a-
JTaHHBIC HEPABEHCTBAMU YHCIIOBBIC IIPOMEKYTKH
I'naea 2
KBaaparuunas pyHKuus 38
7 [ToBTOpEHME U pacIIMPEHUE CBEIEC- 3 Onucwigeamo OHATHE (HYHKIIMH KaK MTpaBuja, YCTaHABINBAIOIIECTO
HUH 0 PYHKITUU CBSI3b MEXIY DJIIEMEHTAMH JIByX MHOYKECTB.
- Dopmynuposams.
8 CaoiicTBa PyHKITUU 3 PMYIUP .
onpedenenusi: HyJsd GyHKIHH; TTPOMEKYTKOB 3HAKOITOCTOSIHCTBA
9 Kak nocrpouts rpaduk GyHKIUN Y 3 dbynkuu; QyHKIMN, Bo3pacTaromiel (yObIBaIOIIIeH ) Ha MHOXKECTBE;
= kf(x), eCJId U3BECTEH rpaq)I/IK KBaIPaTUYHOMN (byHKuI/H/I; KBaJIpaTHOI'O HCPABCHCTBA,
byukun y = f(x) cgolicmea KBaIpaTUIHON (PyHKIUY;
5 npasuia noctpoeHus rpaduxoB GyHKIUN ¢ TOMOIIBIO MPeodpa3oBa-
10 Ka:cK HOC”[t‘JPOI/ITB rpaduku GyHKIUH Y 4 Huit Buna f(x) — f{x) + b
=1(X) + .
o J0) = flx + a); f1x) = W)
my = f( ), eCM M3BECTEH rpa- Cmpoums rpaduku GyHKIUI ¢ TOMOIILI0 TpeoOpa3oBanuii Buaa f(x)
buk hyHKIIUU s flx) + b
y =) 16 = fiox + a); fx) — k).
11 KBaaparuusas GpyHKLus, €8 rpaduk 6 Cmpoumbo rpaduk kBagpatnaHoi @ynkumn. Ilo rpaduxy xBanpa-
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Homep

napa- Conep:xkanue y4eOHOT0 Kounue- XapaKkTepUCTHKA OCHOBHBIX BH/I0B JAeATEJIbHOCTH YYCHHKA
rpaga MarTepuasa CTBO 4aCOB (Ha ypoBHe y4eOHBIX /1eliCTBH)
I
Y CBOMCTBA TUYHON (DYHKIIMU ONMCHIBATh €€ CBOMCTBA.
Onucbleams CXEMAaTUIHOE PACIIONIOKEHUE Mapad0Iibl OTHOCUTEIHHO
KonTtponbshas padora Ne 2 1
ocH a0CIKCC B 3aBUCMMOCTH OT 3HaKa cTapiiero ko3dduimenrta u
12 Penrenue KBaJIpaTHBIX HEPAaBEHCTB 6 JUCKPHUMHUHAHTA COOTBCTCTBYIOIICTO KBAAPATHOI'O TpéXLIJIGHa.
_ Pewams kBapaTHbIE HEPABEHCTBA, UCIIOJIB3YS CXEMY PACTIOJIOKECHUSA
13 CucreMbl ypaBHEHHUI C 1BYMS IEpe- 6 apaboIbl OTHOCHTENBHO OCH abCITHCC.
MCHHBIMH Onucvieamo rpaduuecKuil METOJT PEIICHUSI CUCTEMBI JIByX ypaBHE-
14 Pelenue 3a1a4 ¢ TOMOIIBIO CHCTEM 5 HHM C ABYMSI IEPEMEHHBIMU, METOJ] ITOJCTAHOBKHU U METO/]I CIIOKECHUS
ypaBHEHHi1 BTOPOi CTeIICHN ZULAL PELLEHNAS CHCTEMBL IBYX YPAaBHEHHH C IBYMs [1EPEMEHHBIMH, OJ1-
HO U3 KOTOPBIX HE SIBJISIETCS JINHEWHBIM.
KonTpossHas pabora Ne 3 1 Pewamos TexcTOBBIE 33141, B KOTOPBIX CUCTEMA JIBYX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU SIBJISIETCSI MATEMATUUECKOU MOJIENIBIO PEAIBHO-
ro IPOLECCA, U HUHTEPIIPETUPOBATH PE3YJIbTAT PELICHUS CUCTEMBI
I'nasa 3
DJIeMeHThI NPUKJIAJTHONH MaTeMaTUKHU 20
15 Maremarnueckoe MOAETUPOBAHUE 3 IIpusooums npumepsl: MATEMATHUYECKUX MOJEJICH pealIbHbIX CUTYa-
N U TPUKIAAHBIX 337a4; TPUOIKEHHBIX BEIMYNUH; UCTIOIh30BaHUS
16 [IponieHTHBIE pacyEThI 3 ) o
KOMOMHATOPHBIX MPABUI CYMMBI M TIPOU3BEICHHUS; CTyUYaHBIX COOBI-
17 HpI/I6J'H/I)KéHHBIe BBIUMCIICHUS 2 THM, BKJIIOYas JOCTOBEPHBIC 1 HEBO3MOXKHBIC COOBITHS; OITBITOB C
PaBHOBEPOSTHBIMU MCXOIAMU; MPEICTABICHUS CTATUCTUYECKUX J1aH-
18 OcHOBHBIE MTpaBUJia KOMOMHATOPUKHU 3
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Homep

napa- Conep:xkanue y4eOHOT0 Koanue- XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpada MarepuaJja CTBO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
19 YacToTa 1 BEpOSITHOCTh CITy4aifHOTO 2 HBIX B BHJIE TAOJIHII, TUArpaMM, Fpa@uKOB; UCIIOIb30BAHUS
COOBITHS BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIHX SIBJICHUU.
Dopmynuposamsw:
20 Krnaccruueckoe onpeneneHue Bepo- 3 PYyID . .
onpeoenerus; abCOMIOTHON MOrPEIIHOCTH, OTHOCUTEIILHON MOTpell-
ATHOCTH
HOCTH, JJOCTOBEPHOTO COOBITUSI, HEBO3MOKHOT'O COOBITHS; KlacCHUYe-
21 HavanpHEIE CBeqeHUS O CTATUCTUKE 3 CKOC OIIpCACIICHUEC BEPOATHOCTH,
npasuna. KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOMHATOPHOE MPaBU-
Koutponbhas pabora Ne 4 1

JI0 IPOU3BEICHUS.
Onucwvléamy 3Talbl pelIeHUs TPUKIAAHON 3a/1a4u.

losacuamo u 3anucvieams GOpMyIy CIOXKHBIX MPpoLeHTOB. [IpoBo-
JUTH IPOLEHTHBIE PACYETHI C UCITOJIB30BAHUEM CIIOKHBIX ITPOLIEHTOB.
Haxooumwb TOYHOCTH NPUOTMKEHUS 110 TAOJIUIIEe TPUOINKEHHBIX
3HaYeHUI BeNMYUHbIL. Vcroap30BaTh pa3nudHble (OPMBI 3alIUCH
npUOIMKEHHOTO 3HAUEHUS BeIMUnHbl. OLeHUBaTh NPUOIIKEHHOE
3HAYECHUE BEJINYMHBI.

1Ipo6ooumys onbITHI CO cayyailHbIMU Ucxoaamu. [1osICHATH 1 3anuchI-
BaTh GOPMYITy HAXOKJIEHHUS YaCTOTHI CIIydalHOTro coObITUS. OnHCHI-
BaTh CTATUCTUYECKYIO OIL[EHKY BEPOSITHOCTU CIIy4alHOTO COOBITHSI.
Haxonutb BEpOsSITHOCTH CIIy4aitHOTO COOBITHS

B OTIBITaX C PABHOBEPOSITHBIMHU HUCXOJaMHU.

Onucblgéamp 3Talbl CTATUCTUYECKOTO UccneaoBaHus. OpopmiaTh
uH(opMaiuio B BUE TaOiuIl 1 auarpamm. M3piekats nuadopmauio

49




Homep

napa- Conep:xkanue y4eOHOT0 Koanue- XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpada MarepuaJja CTBO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
I
U3 Tabnuil u quarpamMM. Haxoauts v IpuBOAUTH MPUMEPHI HCTIOJIb30-
BAaHUS CTATUCTHUYECKUX XAPAKTEPUCTUK COBOKYITHOCTH JAHHBIX:
CpelHee 3HauYeHHe, MO, pa3Max, MeJuaHa BbIOOpKU
I'nasa 4
YucsioBbie NOCJIAEI0BATEILHOCTH 17
22 YucioBble NOCAEA0BATEIBHOCTH 2 IIpusooums npumepwvl: NOCIEOBATENBHOCTEN; YUCIOBBIX MOCIEA0-
BaTEJIbHOCTEH, B YaCTHOCTH aprU(PMETUUECKON U TEOMETPUUECKOM
23 Apudmerrueckast mporpeccus 4 0y . .
IPOrPECCHIl; UCTIOIB30BAHMS MOCIEA0BATEIbHOCTEN B pealbHOM
24 CYMMa n MEPBBIX WICHOB apH(bMe- 3 JKM3HU; 3aJla4, B KOTOPBIX PACCMATPUBAIOTCSA CYMMBEI C OECKOHEYHBIM
TAYECKON POTPECCUN YHUCJIOM CJaraeMblX.
Onucvieams: TIOHATHSI TIOCIIEI0BATEIIBHOCTH, YJIEHA MTOCIEA0BATEb-
25 I'eomeTpryeckas nporpeccns 3 HOCTH;, CIIOCOOBI 3a/IaHUS TOCIIEA0BATEILHOCTH.
26 CyMMa N [epBbIX WICHOB FeOMETPH- 2 Bviuucname 4neHsl NOCIEA0BAaTEIbHOCTH, 3aJAHHON (POPMYJION N-TO
YECKOM ITPOrpeccuun 1JICHA WK PEKYPPEHTHO.
Dopmynuposamsw:
21 Cymma OeCKOHEUHOM reomMeTpute- 2 onpeoenenus: apupMeTHIECKON IPOrpeECCUU, TEOMETPUIECKON IIPO-
CKOM TIPOTPECCUH, Y KOTOpoii | g | < rpeccun;
1 c60UcmBa YICHOB TeOMETPUIECKON U apu(PMETHUIECKOM MPOrpeCcCHil.
Kowrponbhas pabora Ne 5 1 3aoasamov apuPpMETHUUECKYIO U TEOMETPUUECKYIO MMPOTPECCUU PEKY]-

PEHTHO.
3anucvieams u noscHames GOPMYIIbI OOIIETO YieHa apu(hMETHIECKON
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Homep

napa- Conep:xkanue y4eOHOT0 Koanue- XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHHKA
rpaga MarTepuasa CTBO 4aCOB (Ha ypoBHe y4eOHBIX /1eliCTBH)
I
Y T€OMETPUYECKOM MPOTPECCHU.
3anucvieams u 0okasvieams: POPMYJIIbI CyMMBI N MIEPBBIX YICHOB
apu(pMETUYECKON U TeOMETPUUECKOM nporpeccuit; GopmyIbl, BbIpa-
KAIOIMe CBOMCTBA WICHOB apu(METUUECKON U T€OMETPUIECKOM
IIPOTPECCUM.
Buiuucnsamos cyMmmy 0€CKOHEYHOM reOMETpUUECKOM IPOrpecCuu, y
kotopoi | g | < 1. I[IpeacraBisTe O€CKOHEUHbIE TIEPUOIUUECKUE APO-
Ou B BU€ OOBIKHOBEHHBIX
IloBTOpEHME U cUCTEeMaTH3ALNS 7
yueOHOro MmarepuaJa
VYrpakHeHus AJisi HOBTOPEHHS Kypca 6
9 knacca
Kontposnbhas padora Ne 6 1
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PeaJII/I3aIIl/IH BOCIIMTATCJIBbHOI'O ITOTCHIINAJIA

Tema: HepaBencrBa

YcraHoBeHHE JAOBCPUTCIIbHBIX OTHOILICHUU MCKAY NCAATrOTUICCKUM pa6OTHI/IKOM Hu €ro 06y‘-IaI-OHII/IMI/ICSI, CHOCO6CTBYI-OHII/IX
IIO3UTUBHOMY BOCIIPpUATHIO O6y‘IaIOHII/IMI/ICH TpC6OBaHHﬁ Hu HpOCB6 IIcAarorn4cCcKoro pa6OTHI/IKa, IMPUBJICYCHUIO UX BHUMAHUA
K 06CY}KﬂaGMOﬁ Ha YPOKC I/IH(i)OpMaHI/II/I, AKTHUBHU3allH1 UX MO03HABATEIILHOU ACATCIIBHOCTH.

[ToOy>xieHre 00y4Jaromuxcst COOII0IATh Ha YPOKe OOIIETIPUHATEIE HOPMBI TIOBEJICHHUS, MTpaBuiia OOIIEHUsI CO CTapIIuMu (Tieia-
TOrMYeCKMMHU PAaOOTHUKAMK) U CBEPCTHUKAMHU (OOYyUAIOIIMMHUCS ), IPUHIIUIIBI Y4eOHOU TUCIUTIIIMHBI U CAaMOOPTaHU3AIINH.

[TpuBnedyeHre BHUMaHUS O0Y4arOMIMUXCs K IECHHOCTHOMY aClEeKTy U3y4aeMbIX
Ha ypOKax sIBICHUI, OpraHu3anus ux padoThl C MOIYyYaeMOil Ha YPOKe COLMAIIbHO 3HAaUUMON H(OpMAaINel — THUIIMMPOBAaHUE
ee 00Cy)KJIeHUsl, BBICKa3bIBaHUsI 00YUaIOLIMMUCS CBOETO MHEHHUSI 110 €€ MOBOJLY, BEIPAOOTKH CBOETO K HEM OTHOLIEHMS.

Tema: KBaapaTruunasa pyHkuus

Hcnonb3oBaHre BOCHUTATEIBHBIX BO3MOXKHOCTEH COMEp)KaHMsI YYEOHOTO MpeaMeTa uepe3 JEMOHCTPAIN0 O0ydYaroImuMCs
MPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO TIOBEICHUS, TIPOSBIICHUS YETIOBEKOIIO0US M JOOPOCEPIEYHOCTH, Yepe3 Mo100p Co-
OTBETCTBYIOIIUX TEKCTOB JJIsI YTCHUS, 3a71a4 JJI PEIICHUS, MPOOIEMHBIX CUTYAIHH JIJIsi 0OCYK/IEHUS B KJ1acce.

[Ipumenenue Ha ypoke UHTEPAKTUBHBIX (hOPM pabOTHI C O0YUAIOIIUMHUCS: MHTEJUIEKTYAIbHBIX UTP, CTUMYIUPYIOIINUX TTO3HABA-
TEJIBHYI0 MOTHBAITUIO 00yJaronuxcs. BeaeHunss KOHCTPYKTUBHOTO AWAJIOTa Ha YPOKE, TPYIIIOBON pabOThI Wi pabOTHI B TIapax,
KOTOpBIE y4aT 00y4aroNnXCsl KOMaHHOW paboTe U B3aMMOICHCTBHUIO C IPYTUMHU 00YUYaIOIIIUMHUCS.

BxirodeHne B ypoK UTPOBBIX MPOIETYP, KOTOPhIE TTIOMOTAIOT MOJAEPKaTh MOTHUBAIIMIO O0YJarONIUXCs K MOTYYEHUIO0 3HAHUH,
HaJIAXKMBAHUIO TTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIIEHUHN B KJlacce, MOMOTalT YCTAaHOBJICHUIO OOpOXKeIaTeibHOM aTMocde-
PBI BO BpEMS yPOKa.
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Opranuzanus medcTBa MOTUBUPOBAHHBIX M APYIUPOBAHHBIX 00YYaIOIINXCS
HaJl UX HEYCIEBAIOIIUMHU OJTHOKJIACCHUKAMM, JTAFOIIEro 00yJaroIUMCS COITMAIbHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U B3aUM-
HOU TTOMOIIIH.

Tema: Ij1eMeHTBI HpHKJIaI[HOﬁ MaTEMAaTHKH

I/IHI/IHI/II/IPOBaHI/Ie H IIOJACPIKKaA HCCHGHOB&TGHBCKOﬁ ACATCIBbHOCTH O6y‘-IaIOIHI/IXCSI B paMKaXx pCajin3alliy UMW WHAUBHUAYAJIb-
HBIX ¥ I'PYIIIOBLIX HUCCJICAOBATCIBCKUX ITPOCKTOB, YTO JACT O6yanOHII/IMC}I BO3MOXHOCTb HpI/IO6peCTI/I HaBBIK CaMOCTOATCIIb-
HOT'O pCHICHUA TGOPGTI/I‘{eCKOﬁ HpO6JIGMI:I, HAaBBIK ITCHCPHUPOBAHUA U O(l)OpMJIeHI/IH COOCTBEHHBIX H,I[Gﬁ, HaBBbIK YBAKUTCJIbHOT'O
OTHOLICHUS K 9YKHUM HACAM, O(l)OpMJ'IeHHLIM B pa60TaX APpYyIrux HCCHCHOB&TGHGﬁ, HaBBIK HY6J'II/I‘-IHOFO BBICTYILUICHUSA IICPCHA
ay,HHTOpHGﬁ, APIryMCHTHUPOBAHNA U OTCTANBAHUA CBOEH TOYKH 3pCHUA.

Tema: UncjioBble MoCj1e10BaTEIbLHOCTH

YcTaHOBIIEHHE TOBEPUTEIHHBIX OTHOIIEHUN MEXKIY MEeIarori4ecKuM paOOTHHUKOM U €r0 OOYyYarolUMUCS, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPHUSATHIO O0YYaOIUMHUCS TPeOOBAaHUN U MPOCHO MEIAarornueckoro paboTHUKA, MPUBJICYCHUIO UX BHUMAHMUS
K 00CykJ1aeMoil Ha ypoke HH(pOpMaIINK, AKTUBU3ALIMK X TO3HABATEIILHOU JIEATEIIbHOCTH.

[TobOyxenre oOydarommxcsi COOMIONATh Ha YPOKE OOIIECIPUHITHIC HOPMbI TTOBEICHMUSI, MPaBUiia OOIIEHUS CO CTapIuMH (Tieza-
TOrMYE€CKUMU PAOOTHUKAMH )

Y CBEPCTHUKAMHU (0O0Yy4arOIIUMUCS ), TPUHIUIIBI yUeOHOU U CHUILIUHBI

¥ CaMOOpTraHU3aIlnH.

IloBTOpEHME U cucTeMaTH3ALMSI YUeOHOT0 MaTepHuaJia

BocnurarenpHas 11e1b npyu 00y4eHUU MaTeMaTUKE — BOCITUTAHUE TIEHHOCTEHW TMYHOTO OTHOIICHUSI K U3Yy4aeMbIM 3HAHUSM U
W3BJICUCHNE YUCHUKAMU HPABCTBEHHBIX IIEHHOCTEH M3 MX COIEpKaHUs. 3a/iaya yUYUTENsl COCTOUT B TOM, YTOOBI BKJIFOUUTH Ma-
TEMaTUKy B cpepy MHTEPECOB yUAIIUXCA.
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