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PA3JIEJI 1. MIOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma o marematuke ajst ooyqaromuxcs 7-9 kinaccoB pazpadorana Ha ocHoBe PI'OC OOO. B mporpamme 1o MaTeMaTHKE yUTEHBI
ujeu u nosioxkeHus: Konuenuuu pa3BuTus MaTeMaTuyeckoro oopasosanusi B Poccuiickoit deneparum.
[IpenoraBanue yueOHOTO MpeMETa MaTeMaTHKa B 00I1e00pa30BaTENbHBIX OPraHU3aNUAX ONPEACIACTCS CIEAYIONMMHA HOPMATUBHBIMU

JOKYMEHTaMHU U METOAMYECKUMHU PEKOMEHIAIUSIMHU:

o  ®denepanbHblii 3aK0H 0T 29.12.2012 Ne273-®3 «O06 obpazoBanuu B Poccuiickoit denepannn» (¢ U3BMEHEHUSIMU).

e npukaza MunucrepctBa npocseuieHus Poccutickoit ®enepanun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka opranuzanuu u
OCYILIECTBIIEHHUS 00pa30BaTEeNbHON JEATENILHOCTH [0 OCHOBHBIM 00111€00pa30oBaTeIbHbBIM IIpOrpaMmMaM — 00pa30BaTeIbHbIM IIpOrpaMMaM
HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIETO M CPeHEro 00IIero 00pa3oBaHUs;

e mpukaza MunaHcTepcTBa npocBenenus Poccuiickoit deneparum ot 18.05.2023 Ne 370 «O6 yrBepkaenuu (enepanbHOi 00pa3oBaTEIbHOM
MporpaMMbI OCHOBHOTO 00111ero o0pazoBanusy (manee — @OIT O00);

e mpukaza MunaHcTepcTBa npocsenienus Poccuiickont enepammu ot 31.05.2021 Ne 286 «O06 yrBepxkaeHNH (heaepaTbHOrO ToCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa HAYaJILHOTO 00IIero 00pa3oBaHUs Y,

e mpukaza MuHHCTepcTBa npocBenienus Poccuiickont @enepamuu ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUHU (HeaepaibHOr0 roCyIapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 0O0IIIET0 00pa30BaHUs»;

e mpukaza MunHHCcTepcTBa npocBenieHus Poccuiickoit deneparuu ot 12.08.2022 Ne732 «O BHeCeHHHM H3MEHEHHU B (eiepaIbHbIiI
rocyapcTBeHHbIN 00pa30BaTeNbHbIN CTaHAAPT CpeAHEro 001Iero o0pa3oBaHus, YTBEpKACHHBIN NMpruka3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoii @enepanun ot 17.05.2012 No 413;

e  yCTaBa LIKOJbI;

e mpukaz MunHucTepcTBa npocsenenus Poccuiickoit deneparuu ot 21.09.2022 Ne 858 «O06 yrBepxkaeHUHU (heaepabHOTO MepedyHs y4eOHUKOB,
JOTYIIEHHBIX K MCIOJIb30BAHUIO MIPH peaM3allii UMEIOUINX TOCYIapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTeIbHBIX MPOrpaMM HaYaJIbHOTO
o011ero, 0OCHOBHOTO 00IIEro, cpeHero oouero 00pa3oBanus OpraHu3ausIMu, OCYIIECTBISIOMUMU 00pa30BaTEIbHYIO IEATEIbHOCTD U
yYCTaHOBJICHHS PEACTHLHOTO CPOKA MCTOIb30BAHUS HCKIIIOUEHHBIX YIEOHUKOBY;

e mnpuka3 MunucrepctBa nmpocseuienus Poccuiickoit denepanuu ot 02.08.2022 Ne 653 «O06 yrBepkaeHuu heaeparbHOro NepeyHs EeKTPOHHBIX
00pa3oBaTeNIbHBIX PECYPCOB, JOMYIICHHBIX K HCIIOIb30BAHUIO MPU PEATU3AUU UMEIOIIHNX TOCYAaPCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNIbHBIX IPOrPaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHEro 00IIero 00pa3oBaHUs;

e nocTaHoBJIeHHE [ TaBHOTO rocynapcTBeHHOro caHuTapHoro Bpada Poccuiickoit deneparyu ot 28.09.2020 Ne 28 «O06 yrBepkaeHUN
canuTapubix npasui CII 2.4. 3648-20 «CaHuTapHO-31IUAEMHUOJIOTHUECKUE TPeOOBAHUS K OPraHU3alUsIM BOCIIUTAHUS U 00Y4EHUs, OTAbIXA U
037J0POBJICHUS AE€TEN U MOJIOJSKI»;

o  denepanbHas paboyasi mporpaMmma OCHOBHOIO o01ero oopazoBanus. Maremaruka.

e Pacnopsokenue [IpaBurensctBa Poccuiickoit @enepanmu ot 29.05.2015 Ne 996-p «O0 yTBep>KACHUU CTPATErUH Pa3BUTHsI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 10 2025 ronay.



Anrebpa sBIsIeTCS OJHMM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIero oOpa3oBaHHs: OHAa 00ECHEuMBAeT M3y4CHHE IPYTUX AUCIUIUINH, Kak
€CTECTBEHHO-HAYYHOT'0, TaK M T'YMaHHUTAapHOTO LMKJIOB, €€ OCBOEGHHE HEOOXOJMMO Ui MPOJOJDKEHUS O0O0pa3oBaHMs U B TOBCEJAHEBHOW JKHU3HH.
PazButne y oOy4aromuxcs Hay4dHBIX MPEACTaBICHUH O MPOMCXOXKIACHWU M CYIIHOCTH aureOpanveckux aOCTpakIiuif, crmocode OTpakeHUs
MaTeMaTHYeCKOH HayKO SBICHUH U MTPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOACITMPOBAHNUS B HAYYHOM ITO3HAHUH U B IPAKTUKE
crocoOCTByeT (HPOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KA4eCTB MBIIUJICHUS, HEOOXOAMMBIX /IS aJanTaldd B COBPEMEHHOM HH(POBOM
obmectBe. V3yuenne anreOpbl oOecreunBaeT pa3BUTHE YMEHHs HaONIONaTh, CPaBHHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH
MBIIIUICHUS], CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOM JCWCTBUS M BHIBOJBI, (popMyIHpoBaTh yrBepkaeHus. OCBOSHHE Kypca anreOpshl
o0ecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS! 00yJarOIUXCs: OHU HCIOJB3YIOT JIEAYKTHBHBIE W WHIYKTHBHBIC PAcCYKICHUs, 0000IICHHE H
KOHKpETH3alluio, a0cTparupoBaHue W aHajoruto. OOydeHue anredOpe MpearnoaraeT 3HAYUTENbHBIA OOBEM CaMOCTOSITEILHOW EATETbHOCTH
00yJaromuxcs, TO3TOMY CAMOCTOSTEIBHOE PEIISHNE 3a/1ay SIBJISCTCS pealn3alieid e TeTbHOCTHOTO MPHHIUIA 00yICHHUS.

B cTtpykType mporpamMmMbl yueOHOro Kypca «AnreOpa» JUisi OCHOBHOTO 00IIero oopa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT COJAEpKaTelbHO-
METOMYECKUE JTUHHUA: «YHWCna U BBIYHCICHU), «ANTeOpandecKre BBIpaXCHUs», «YPaBHEHUS M HepaBeHCTBa», «DyHkmmmy». Kaxmas u3 3Tux
COJZIepKaTeITbHO-METOINIECKUX JIMHUH pa3BUBACTCS HAa MPOTSDKEHUH TPEX JIET M3YYEHUs Kypca, B3aMMOJICHCTBYSI C IPYTUMHU €ro JIMHUsIMA. B Xome
M3yUYeHHs YIeOHOTO Kypca 00yJaromIMMCsl IPUXOIUTCS JIOTHIECKH PACCYKAATh, HCIIOJBE30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B
porpamMmy y4eOHOTO Kypca «Anredpay» BKIIOUYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MIPECTABICHHBIE BO BCEX OCHOBHBIX pa3jeiiaXx MaTeMaTHIeCKOTO
00pa3oBaHUs M CIIOCOOCTBYIONIHME OBJIAICHHIO OOYYaIOIIMMHCS OCHOB YHHBEPCATLHOTO MaTEMAaTHIECKOTO s3biKa. Coep:KaTeIbHOW U CTPYKTYPHOU
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nUHAM «YWcina W BBIYUCICHHS» CIY)KHT OCHOBOW Ui JalbHEHWIIETr0 HM3Y4eHHs MaTEeMaTHKH, CIOCOOCTBYET DPa3BUTHIO Y
00yJaromuxcst JJOTHYECKOTO MBIIUICHHS, (POPMHPOBAHUIO YMEHHSI MOJIb30BAThCS AITOPHUTMAMHU, a TAaKXKe MPHOOPETCHHUIO MPAKTUIECCKUX HABBIKOB,
HEOOXOIMMBIX JUIS TTIOBCETHEBHOH >KU3HU. Pa3BUTHE MOHSITHS O YUCIIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs CBS3aHO C PAllMOHAIBHBIMHU U
UppaIMOHAILHBIMU YHCIaMH, (POpMUPOBAHHEM IPEICTABICHUIA O JICHCTBUTEIILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YUCIIOBOM JIMHUU OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHUIO.

ConeprkaHue IByX alreOpanvecKux JIMHUN — « AJreOpanveckue BhIPaKCHUs» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHHIO
y O00ydYarommxcss MaTeMaTH4eCKOTo armapara, HEeOOXOIMMOTO /IS pEIICHUs 3aJad MaTeMaTHKH, CMEXKHBIX NPEAMETOB M IPAKTHKO-
OpUEHTUPOBaHHBIX 331a4. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsl yueOHBI MaTepHall TPYIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAaKCHUU.
AureOpa IeMOHCTPHUPYET 3HAUCHHE MAaTEMATHKH KaK SI3bIKa JUIsl IOCTPOCHUSI MATEMAaTUIECKUX MOJIENICH, OTMCaHUsI IPOIIECCOB U SIBIICHHI peaib HOTO
mupa. B 3a1aun 00ydeHus anredpe BXOAAT TaKKe JalbHEUIIEe Pa3BUTUE AJITOPUTMUYECKOTO MBIILICHHS, HEOOX0AUMOTO, B YACTHOCTH, JUISI OCBOCHUS
Kypca HMH(OPMATHKH, W OBJIQJICHUEC HaBBIKAMHU JCIYKTUBHBIX paccyxIeHuid. [IpeoOpazoBaHHe CHMBOJIBHBIX (DOpPM CIOCOOCTBYET Pa3BUTHIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Conepxanue (yHKIMOHATBHO-TpapHUECKOW JMHUM HALIEJICHO Ha MOJIydeHHe OOyJarollMMHUCS 3HAaHMH O (QYHKIUAX Kak BaKHeWIIeH
MaTeMaTH4YeCKON MOJENH JJsl ONUCaHMs M UCCIEOBAaHUs Pa3sHOOOpPA3HBIX MPOLECCOB U SIBICHUHN B MpHpoje U obmecTte. M3yueHne marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYyYalOIIMXCSl YMEHMS HCIOJIb30BaTh pa3IMYHbIE BbIPA3UTENbHBIE CPEACTBA sI3bIKa MATEMaTHKH — CIIOBECHBIE,
CHUMBOJIMUECKHE, TpaduecKue, BHOCUT BKJIa B (POPMUPOBAHUE MPEJICTABICHUM O POJIM MaTEMATUKU B Pa3BUTHH LIUBUIIM3ALIMU U KYJIbTYPHI.
CornacHo yueOHOMY IUIaHy B 7—9 Ki1accax u3ydaercst yueOHBbIH Kypc «Anredpay, KOTOPbIN BKIIOYAET CIeTyIOIMEe OCHOBHBIE pa3ieibl COAepKaHUs:



«Yucna u BEIYUCICHUS», «ANreOpandeckue BhIPAXKEHUs», «YpPaBHEHUS M HEPaBEHCTBa», « DyHKIHM».

Oomee YHCII0O  YacoB, PEKOMEHJIOBAaHHBIX UIs  u3ydeHuss  y4eOHOTO  Kypca «Anredpa», — 306 uwacoB: B 7 kiacce —
102 gaca (3 uvaca B Hezmeno), B 8 kiacce —102 gaca (3 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Heaeno).



PA3JEJ 2. COAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCTICHUSA
JpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0]] OT OJHOHM PopMbl 3anmcu apobeit kapyroi. [loHsTHE paroHaNBHOTO YHCIa, 3aIHCh, CPAaBHEHNE,
YIIOPSIIOYMBAHUE PAMOHANBHBIX 4Hced. ApupMeTndecKne NEHCTBHS C pallMOHAJIBHBIMHU YHCIaMy. Pemenne 3amad w3 peanbHON NPaKTUKU Ha
4acTH, Ha APOOH.
CreneHb ¢ HaTypalbHBIM [TOKA3aTEIeM: ONIpeieNIeHre, IpeoOpa3oBaHue BbIpaXKEHUI Ha OCHOBE OIPEIENICHUs, 3aich 00abIINX yncen. [IpoueHTsl,
3aMMch MPOLIEHTOB B BUAE ApOOH U IpoOH B BUE MPOLIEHTOB. TpH OCHOBHBIE 33a/1Ja4l HAIIPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEaJTbHOU MPaKTHKU.
[IpuMeHeHne NpU3HAKOB ACIMMOCTH, Pa3JI0KEHUE HA MHOKHUTEIIN HATYPAIbHBIX YHACEI.
PeanbHble 3aBUCHMOCTH, B TOM UHKcIiIe IpsiMasi 1 oOpaTHas MPOMOPLHUOHATBHOCTH.

AJiredpanyeckue BbIpaKeHHU s
[TepemenHbIe, YMCIIOBOE 3HAUECHUE BRIPAXKEHHS C TIEpeMEHHOM. JlomycTHMBIe 3HaUYeHMsI IepeMEHHBIX. [IpencTaBnenne 3aBUCUMOCTH MEXKTY
BeJIMYMHAMHU B BUje GopMyiibl. Beraucnenns o ¢popmynam. [IpeoOdpasoBanne OyKBEHHBIX BBIPAKEHUHN, TOKIECTBEHHO PAaBHBIE BHIPAKEHUS,
npaBuiia MpeoOpa30BaHUs CYMM U TIPOU3BEIICHUH, TTpaBUiIa PaCKPHITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.
CBolicTBa CTENEHH C HATYPAJIbHBIM MMOKA3aTEIIEM.
Onnounenbl 1 MHOTOWIEHBI. CTeneHb MHOTOWwIeHa. CI0)KeHHEe, BRIYUTaHUE, YMHOXKXEHHNE MHOTOWICHOB. DOPMYITBl COKPAIIEHHOTO YMHOKEHUS
KBaJpaT CyMMBI M KBajipaT pa3HocTH. Dopmyna pa3HOCTH KBaapaToB. PasliokeHHME MHOTOYJICHOB Ha MHOYKHUTEIIH.

YpaBHeHNsI M HEPABEHCTBA
VYpaBHeHHE, KOPEHb YpaBHEHUS, paBUiia IpeoOpa3oBaHusl YpaBHEHMsI, pABHOCWIBHOCTh YPaBHEHUH.
JIuHeitHOE ypaBHEHHE C OJIHOM MEPEMEHHOM, YUCIIO KOPHEH JIMHEWMHOTO YpaBHEHUSI,PEIICHUE JTUHEUHBIX ypaBHEeHU. CocTaBieHUE YpaBHEHHI 110
YCJIOBHIO 3aJiauu. PelieHre TeKCTOBBIX 33/1a4 C MOMOIIbIO YPaBHEHUH.
JIuHeliHOe ypaBHEHME C JIByMs IEepeMEeHHBIMU U ero rpaguk. Cucrema AByX JMHEHHBIX ypaBHEHUH ¢ JByMs NepeMeHHbIMU. PelieHue cuctem
ypaBHEHUH cIOCOOOMIT0/ICTAaHOBKHU. [IpuMeps! perieHns TeKCTOBBIX 3a1au C IOMOIIBIO CUCTEM YpaBHEHUIA.

DyHKUUH
Koopnaunara Touku Ha nnpsiMoit. UucaoBble MpoMexyTKU. PaccTossHue MEX Ty IBYMATOYKAMH KOOPAMHATHON MPSMO.
[IpsmoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuMcca U opIMHAaTa TOUYKA Ha KOOPIUHATHON MmiiockocTu. [IpumMepsl rpadukoB, 3a1aHHBIX
¢dopmynamu. Urenue rpadukoB peanbHbIX 3aBucuMoctell. [lonstue gynkunu. I'papux ¢pynkuuu. CBoiictBa ¢ynkumil. Jluneitnas ¢ynkuus, eé
rpaduk. I'paduk pynkuun y = |x|. I'paduueckoe penieHre TMHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YpaBHEHUI.



8 KJIACC

Yucsia 1 BBIYUCTEHUS

KBangpatHeiii koperp u3 uucna. lloHstue o0 mppannoHadbHOM uucie. JlecaTndHble MpUOIMKEHUS MPPAalMOHANBHBIX uucen. CBOHCTBa
apuMeTHIECKUX KBaIPATHBIX KOPHEH M MX MPUMEHEHHUE K TIPeoOpa30BaHUIO YHCIIOBBIX BRIPAKEHUH M BBIYUCIICHUSM. J|elCTBUTEIBHBIC YUCIA.

Crenens ¢ 1eqbIM [TOKa3zaresieM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YUCIa.

AJiredpanyeckue BbIpaskeHUsl

KBanpatsblil Tpé€xusieH, pa3ioKeHNe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoi Apoou. CrnokeHue, BBIYUTaHUE, YMHOXKEHHUE, JIeJICHUE anreOpandeckux apooei.
PanmionanbHbIe BRIpOKEHUS U UX TIPE0Opa30BaHue.

YpaBHeHHUsI U HEPABEHCTBA

KsagpatHoe ypaBHeHme, ¢opMylia KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHUWH, CBOASIIMXCSA K JIMHEWHBIM U
kBagpatHbIM. [IpocTteiimue npoOHO-palMoHaIbHbIE YPaBHEHUS.

I'padmyeckas unTepripeTanys ypaBHEHUH ¢ IByMs IIEPEMEHHBIMH M CUCTEM JIMHEHHBIX ypaBHEHUH ¢ IBYyMsI IepeMeHHbIMU. [Ipumepsl perenus
CUCTEM HEJMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 33724 aNreOpandecKuM CIIOCOO0M.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ 0JJHOM mepeMeHHOM. PaBHOCUMIILHOCTh HEPABEHCTB. JIMHEITHBIE HEPABEHCTBA C OJTHOM
nepeMeHHOM. CUCTEMbI TUHEUHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

D yHKUUHA

[Tonsitre Gpynkuuu. O61aCTh ONpeneaeH s U MHOKECTBO 3HaueHui (yHkunu. CrocoObl 3aaanus QyHKIUH.

I'padux dyakuun. Urenue croiictB GpyHkumu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKIUN, OTpaXKAIONMIUX peaTbHbIE TIPOIIECCHI.

DyHKIMY, ONMUCHIBAIOIIME IPAMYIO M 0OpPAaTHYIO MPONOPLHOHANLHBIE 3aBUCUMOCTH, UX rpaduku. OyHkmun Y = X2,y = X3, y = x, y=|x|.
I'padmyeckoe pemieHre ypaBHEHUI U CUCTEM ypaBHEHUI.

9 KJIACC

Yuciaa v BBIYHCTIEHUA

PanonanbHble 4ucla, HWppAlMOHAIbHBIE YHCIAa, KOHEUHble M OECKOHEYHbIE JecATHYHbIE ApoOH. MHOXKECTBO JI€HCTBUTENBHBIX YHCEl,
JeWCTBUTENbHBIC YHCIIa KaK OECKOHEYHbIE AeCATHYHBIE APOOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBHE MEXIYMHOKECTBOM JI€HCTBUTEIBHBIX YUCET
U KOOPAVHATHOU NPSMOM.



CpaBHeHue JIECTBUTEIILHBIX qrcen, apupMEeTHIECKHE JIEHCTBUSA C ICHCTBUTEIILHBIMUA YUCIIAMM.
Pazmepsl  OOBEKTOB  OKpYXAlOIIEro  MHpa, JIUTEIBHOCTh  MPOIECCOBB OKPY)KAIOLIEM MHpE.
[TpubnmxEénHoe 3HAUYCHUE BETMYMHBI, TOUHOCTh NpUOIImKeHus. Okpyriienue uncen. [Ipukuaka u oneHka pe3yabTaToB BRIYUCICHHN.

YpaBHeHHUs U HEPaBeHCTBA
JIuneliHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOAAIIMXCA K JMHEHMHBIM. KBanpatHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOJAIIUXCS K
KBaJPaTHBIM.
bukBanpaTHoe ypaBHeHue. [IpuMepsbl peleHns ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.
Pemenue npoOHO-pallioHaNbHBIX YpaBHEHUN. Pelienne TeKCTOBBIX 3ajau alnreOpandeckiuM METOIOM.
VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €T0 rpaduk. Pemenre cuctem IByX JIMHEWHBIX ypaBHEHUH ¢ IByMsI IepeMeHHbIMU. Perenne cucrem AByx
YpaBHEHUM, OJTHO U3 KOTOPBIX JIMHENHOE, a APYyroe — BTOpoil creneHu. I'padguueckas nHTEppeTalys CUCTEMbl YpaBHEHUH € ABYMS IEPEMEHHBIMU.
Pemenue TekcToBBIX 3a/1a4 anredpanyeckuM crnocooom.UucnoBble HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nuMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHne cucTem JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHou. KBanpaTHble
HepaBeHcTBa. ['paduueckas uHTEpIIpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

D yHKUUHA
Ksanparuunas ¢pynkmus, e€ rpaduk u cBoiictsa. [lapadoa, kKoopIuHATHI BEPITUHBITAPAOOJIBI, OCh CAMMETPHH TapaldoIbl.

P _
Tpaduxu byuxumit: y = £x, y= £x+b, y= , y="x3,y= Vx, y=|x|,
x

U UX CBOICTBA.

YuciaoBble OCJAeA0BATEIbLHOCTH U nmporpeccun

[ToHsiTHe YNCIIOBOM NOCIE0BATENBHOCTHU. 3a1aHUE ITOCIIE0BATEIbHOCTH PEKYPPEHTHON (hopMynoit u popmysoi N-ro wieHa.

Apugmernueckas U reomerpudeckas nporpeccur. @opMmyibl N-ro wieHa apu(pMeTHUYecKOM M reoMeTpUYEeCKON MPOrpeccuid, CyMMbl HEPBHIX N
YJICHOB.

N306pakeHue 4wieHOB apu(hMeTHUECKON U reOMeTpUIECKOH MPOrpeccHii ToOukaMi Ha KOOPAMHATHON TIIOCKOCTH. JIMHEHHBIN 1
9KCHOHEHIMAIBHBIA pocT. CI0KHBIE TPOLIEHTHI.



PA3JIEJI 3. INIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJibTaThbl OCBOCHUS IMPOTPAMMBI y4eOHOTO Kypca «AnreOpay XapaKTepH3yrTCs:

1) naTpuoTHYecKoe BOCIINTAHME:

MIPOSIBJIEGHUEM HMHTEpeca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHHSIM POCCHUMCKHX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYeCKOM IIKOJIbI, K MCIIOJIb30BAaHUIO ATUX JIOCTH)KEHUH B IPYrUX HayKax U MPHUKIAIHBIX cepax;

2) rpaxIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM TIpakJaHWHA M pealin3allud ero MpaB, MPEJCTABIEHHEM O MaTeMaTUYeCKUX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHM, Mpolenyp IpaXAaHCKOro oOIliecTBa (HampuMep, BbIOOPBI, ONPOCHI), FOTOBHOCTHIO K
00CY)KJICHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KEHUH HayKd, OCO3HAHMEM BaXKHOCTH MOPAJIbHO-3THYECKHUX
MIPUHIIUIIOB B J€SITEILHOCTH YYEHOTO;

3) TpyAoOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaxkTHUBHOE Yy4YacTHE€ B pEUICHWH MPaKTHYEeCKUX 3a7ady MaTeMaTUYeCKOM HaIlpaBI€HHOCTH, OCO3HAaHHUEM Ba)KHOCTH
MaTeMaTU4eCKOT0 00pa30BaHMs Ha MPOTSKEHUHU BCEH )KU3HHU [UIs YCIIEITHON TPOdeCCHOHATBHOM AEeATENbHOCTH U pa3BUTHEM HEOOXOAUMbIX YMEHU I,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HHAMBUAYAIBHOW TPAaeKTOPUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX MHTEPECOB U
00111eCTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTaHHeE:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETMUECKOMY BOCHPHUATHUIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/lad, PEIICHUH, pacCyXIeHUH, yMEHUIO
BUJIETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIe B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA,
IPUPOJBI U OOIIECTBa, MOHMMAaHUEM MaTEMaTHUECKOM HayKH Kak c(epbl 4eIOBEYECKOW NESTEIbHOCTH, 3TAloB €€ pa3BUTUS U 3HAYMMOCTH IS
pa3sBUTHS LMBUIM3ALMM, OBJIAJICHUEM S3bIKOM MaTeMaTUKU M MaTeMaTU4ecKOM KyJabTYpOH Kak CpeICTBOM IIO3HAaHMsS MHpa, OBJIAZCHUEM
IPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIbCKOMN 1€ TEIbHOCTH;

6) dpuznueckoe BocnuTanue, GopMuUpoBaHHE KYJbTYPHI 310POBbsSI H SMOLHOHAJIBLHOI0 0JIArONOTYYHs:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECAaxX CBOETO 3JI0POBbs, BEJACHUS 3I0POBOTO 00pasa HU3HH (3I0pOBOE MHUTAHUE,
cOaaHCUPOBAHHBIN PEXXHUM 3aHATUH U OT/AbIXa, perysspHas (U3NUecKas aKTMBHOCTh), COPMHMPOBAHHOCTHIO HaBbIKA pedieKcHuu, MpPU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TaKOT0 e MpaBa Apyroro 4eloBeka,

7) 3Ko0J10TMYeCKoe BOCIIUTAHUE:



OpHUEHTAaIMel HAa MPUMEHEHUE MaTEeMaTUYeCKUX 3HAHUHN /IS pelIeHus 3a/1a4 B 001aCTH COXPAHHOCTU OKPYXKAIOIIEH Cpejbl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIICICTBUH JJIs1 OKPYXKAIOIIEH cpeJibl, 0CO3HAHUEM III00ATBHOT0 XapaKTepa IKOJIOTHIECKUX MPoOIeM U ImyTei
UX pEIICHNUS;

8) ajanTanysa K H3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON cpeibl:

TOTOBHOCTBIO K JICICTBUSM B YCIIOBUSIX HEOIIPEACIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUYECKYIO IEATENBHOCT,
B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JItOJIEH, IPUOOPETaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMITETEHIIUH U3 OIBITA JIPYTUX;

HE00X0IMMOCTbHIO B (POPMHUPOBAHUN HOBBIX 3HaHUI, B TOM 4uciie GOpMyIupoBaTh UJIEU, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM
qlClie paHee HEM3BECTHBIX, 0CO3HABATh A€(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOyOIMA KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PEILIEHUS U JeHCTBUS, OPMYIHPOBATH U OLIEHUBATh PUCKU U NOCIENCTBUA, (GOPMUPOBATDH OIIBIT.

METAIIPEMETHBIE PE3YJIbTATBI
IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHUS
ba3oBble Joruuyeckue aAecTBHUA:
® BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB, TOHSATHH, OTHOIICHHH MEXKIY TMOHSITHIMH,
(hopMyIUpOBaTh ONIPEICTICHUS IOHATHN, YCTAaHABIUBATH CYIIIECTBEHHBIN MPU3HAK KJIIACCU(PUKAIINK, OCHOBAHUS JJ1s1 0000IIEHUS U CpaBHEHUS,
KPUTEPHUH MTPOBOIMMOTO aHAJIN3A,

® BOCHPHHHMATh, (HOPMYIMPOBATh W MPEOOPA30BBIBATH CYKIEHHUS: YTBEPAMTEIbHBIC M OTpPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIue,
YCJIIOBHBIE;

® BBIABIISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTHBOPEUHs B (DaKTax, TaHHBIX, HAOTIOJEHUSAX U YTBEPIKACHHUIX, TIPEjIaraTh
KPUTEPUH IS BBISBJICHUSI 3aKOHOMEPHOCTE M MPOTUBOPEUHUIA;

® JIeJ1aTh BBIBO/IbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JE€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

e pa3buparh A0Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKICHHH (TpsAMble W OT MPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIC
JI0Ka3aTeNIbCTBA MaTeMaTU4YecKuX (akTOB, BBICTpAWBATh AapryMEHTALMIO, MPHUBOJIUTH HPUMEpPhl M KOHTPIPUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIOCOO pelieHus yueOHON 3aaun (CpaBHMBATh HECKOJIHKO BapUAaHTOB PEIIEHUS, BHIOMpATh HauboJiee MOAXOIAIINN C yIETOM
CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoBble uccieanoBarebckue AecCTBUS.

¢ MHCIIOJIb30BaThb BOIIPOCHI KakK HCCJIeI0BATEIbCKHI HUHCTPYMCHT IIO3HAHMU, (I)OpMy.TII/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_[I/IC MMpoTUBOPCUHUC,
HpO6JlCMy, CaMOCTOATCIIbHO YCTAaHABJIMNBATh KCKOMOC U TAHHOC, (I)OpMHpOBaTB THUIIOTE3Y, apTYMCHTUPOBATL CBOIO NO3UIIU IO, MHCHHC,



IPOBOJUTE IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAaHY HECJIOXKHBIH SKCIHEPHMEHT, HEOOJBIIOE HCCIEAOBAaHUE IO YCTAHOBJICHHIO
0COOEHHOCTEH MaTEeMAaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y CO00I;

CaMOCTOATENBHO (hopMyaHpoBaTh 0000IIEHHS W BBIBOABI 1O pE3yJbTaTaM IMPOBEAEHHOTO HAONIONEHMs, HCCIEIOBAaHUsS, OLEHHBATH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB, BBIBOIOB M 0000IICHNUH;
IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIABUIATH IIPEIIOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAINH, TaHHBIX, HEOOXOIUMBIX ISl PELICHUS 3a/1a4H;

BBIOMPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO PA3TMUHBIX BUIOB U (DOPM MPE/ICTABIICHNUS,

BBIOMpaTh (opMy TIpencTaBlIeHUss HHPOPMALMK U WIUTIOCTPUPOBATH pElIacMbI€ 3a/Ja4d CXEMaMM, JUarpaMMamH, HHOU Tpaukod M ux
KOMOHWHAIIUSIMU,

OIIEHUBATh HAJEKHOCTh HHPOPMAIIMH 110 KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIEM WIH CHOPMYIUPOBAHHBIM CaAMOCTOSITEIIHHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCTIPUHUMATH U (POPMYIUPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBHSMHU U IEISIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 10 X0y peuIeHus 3a7aui, KOMMEHTHPOBATh MOJIy4YE€HHBIH Pe3yabTaT;

B X0Jie 00CyKIeHUsI 3a7aBaTh BOMPOCHI IO CYLIECTBY 00CYX/1aeMOM TeMbl, MPOOJIEMbI, perIaeMoi 3a7auu, BbICKa3bIBaTh UAEH, HAIICIICHHBIE
Ha TIOMCK PEILEHUs, CONOCTABIATh CBOU CYXKJIEHHUS C CYXIECHUSMHU APYTUX YYaCTHUKOB AHAalora, 0OHApyXUBaTh pa3indyhe U CXOJACTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS;

MIPEJICTaBIIATh PE3YAbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAaHUS, TPOEKTa, CAMOCTOATEIbHO BHIOUPATh (JOpMaT BBHICTYIUICHUS C
y4€TOM 3ajjau Mpe3eHTalld U 0COOCHHOCTEH ayIuTOPUU;

MMOHUMATh U UCTHIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHANBUAYATIbHON paOOThI IPU PEUICHUH YyUeOHbIX MaTeMaTHUECKUX 3a/1a4;
MIPUHUMATH 1[€JIb COBMECTHOM AEATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOoThI, pacipeneisaTh BUIbI padoT, JOrOBaprBaThCs,
o0cyXIaTh mporiece U pe3yinbTaT padboThl, 00001I1aTh MHEHUS HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYIIOBLIX popMax paboThl (00CYykAeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI U JIPYTHeE), BHITIOIHATH CBOIO YaCTh pabOThI
Y KOOPAMHUPOBATH CBOM JCHCTBUS C APYTHMMH WICHAMU KOMAaHJbl, OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerysisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTABIIATH IUIaH, AITOPUTM peIleHHs 3a7jauil (MU €ro 4acTh), BBIOMPATh CIIOCO0 PELIeHUs ¢ yUETOM UMEIOLUXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIIEHUH ¢ y4€TOM HOBON HH(POpPMAITUHL.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocoboamMu CaMOITPOBEPKH, CAMOKOHTPOJIA IMMPOoLECcCa U PE3yJibTaTa PCIICHUA MaTeMaTH4eCKOM 3aga4u,
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® [PEIBUJAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PEIICHUM 33Ja4d, BHOCUTb KOPPEKTHUBBHI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENLCTB, HAlACHHBIX OIINOOK, BHISBJICHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3Y/IbTATA IEATEIbHOCTHU [TOCTABJIEHHON 1IEJIU U YCIOBUSAM, OOBSCHATH IPUUUHBI JOCTHXKEHUS MU HE JJOCTUKEHUS
eJI, HAXOJUTh OIINOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATDI ocBoenus mporpaMMbl yueOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce:
Yucia v BbIYMCTICHUS
Hcnonb30BaTh HayambHbIE MIPEICTABICHHS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEN /17151 CPABHEHUS, OKPYTJICHUS ¥ BBIYUCIICHUH,
n300paxaTh 1eHCTBUTENIbHbIE YMCIIa TOUKAMH HA KOOPAMHATHOM MPSAMOM.

[IpumMmeHsTh MoHATHE apU(PMETHUECKOTO KBaIPaTHOTO KOPHS, HAXOAUTh KBaIpaTHbIE KOPHU, UCTIOJIB3Ys MPU HEOOXOAUMOCTH KaIbKYJISATOP,
BBITIOJIHATH MPeoOpa30oBaHMs BhIPAXKEHUH, COJEpKAIUX KBAJpaTHbIE KOPHU, UCIIOJb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu 60bIINX U MAJIBIX YHCEI C TOMOIIBIO IECITUYHBIX ApoOei
U cTeneHer yucia 10.

AnredOpanyeckue BbIpasKeHU s

[IpuMeHATH NOHATHE CTENEHHU C LIETIBIM MI0Ka3aTesIeM, BBIIIOJIHATh IPE0OPA30BAHUN BBIPAXKEHUHN, COAEPIKAIINUX CTENEHHU C LIETbIM
IIOKAa3aTeJIEM.
BhINONHATE TOXKIECTBEHHBIE IPE0OPa30BaHMsl pallMOHAIBHBIX BBIPKEHUN
Ha OCHOBE IPaBWJI ACHCTBUI HaJl MHOTOWIEHAMH U allre0pandecKuMu ApOOsSMH.
PacknanpiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIIN.
[IpuMensTh NpeoOpa3zoBaHKs BbIPAKEHUH U1 PELICHUs PA3JIMUHBIX 3a/1a4 U3 MAaTEMATUKU, CMEXHbIX IIPEAMETOB, U3 PEaTbHOM MPAKTHKH.
YpaBHeHNs 1 HEPABEHCTBA.

Pemars nuHeliHble, KBagpaTHBIE YPABHEHUS U PallMOHAIIBHBIE YPABHEHUS, CBOAAILMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMHU. [IpoBouTH MpocTeiiire nccae0BaHusl ypaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM I'papruecKuX
IpeJcTaBiIeHU (YCTaHaBIMBATh, UMEET JIM YpaBHEHHE WM CUCTEMA YPaBHEHU peleHusl, €ClIM UIMEET, TO CKOJIbKO, U ITpoYee).

IlepexoauTs OT ciloBeCHOM (POPMYIMPOBKH 3a/1a4 K €€ anreOpandeckoil MoeaH ¢ MOMOIIBIO COCTaBJIEHUS! YPAaBHEHUSI UM CUCTEMBI
YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjauil MOJy4YEHHBIA PE3yIbTaT.

[IpuMeHsTh CBOMCTBA UNCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKH, PEIIATh JINHEHHBIE HEPABEHCTBA C OJTHOM EPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpapuyYecKyIo MIUTIOCTPALIMIO MHOKECTBA PEILICHUH HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.
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PA3JIEJ 4. TEMATHYECKOE IIVTAHUPOBAHMUE

7 KJIACC

HaumenoBanue KosnunuectBo OcHoBHOE OcHoBHBIE BH/IbI 1eSITEJILHOCTH 00y4aI0IINXCst
pasaena(TemMbl) 4yacos cojeprkaHue
Kypca

Uucna n 25 [ToHATHE palMOHAIBHOTO CucremMaTu3upoBaTh U 000ramiaTh 3HAHUS

BBIYMCIICHUS. uncna. Apudmernyeckue 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSIX.

PanvoHnaneHbIE NENCTBUSA CpaBHHMBATB M YNOPSIA0YMBATH APOOH, TpeoOpa3oBbIBasi MpU

qrciia C palMOHAIbHBIMU HEOOXOJUMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC

uucinamu. CpaBHEHUE,
YIIOPSIZIOYMBAHNE
[pallMOHAIBHBIX YHCE.
CTeneHb

C HaTypaJbHbIM
[MOKAa3aTeJIeEM.
IPemenre 0CHOBHBIX
3aja4d Ha Jpoow,
MPOIICHTHI

13 peaIbHOU
MPaKTHUKH.

[Ipu3HaKK 1ETUMOCTH,
[pa3IoKeHUs

Ha MHOKHUTEIU
HaTypaIbHbIX UHACET.

B JICCATUYHBIC, B YACTHOCTH B OCCKOHEUHYIOICCATUIHYIO JIPOOb.
IIpumMeHATH pa3HOOOpa3HbIe CIIOCOOBI H NPUEMBI

BbIYMCJICHHS] 3HAYEHUI JPOOHBIX BhIPAKEHMH,

cojiepKaniux OOBIKHOBEHHBIC U ACCSITHYHBIC TPOOHU:

3aMEHSTh TIPH HEOOXOMMOCTH IECATUYHYIO IPOOb

OOBIKHOBEHHO! U OOBIKHOBEHHYIO I€CATUYHOM, TPUBOIUTHBBIPAXKEHUE K
dbopme, HanboJIee yIoOHOH ISl BBIYMCIICHUHN,IPE0O0pa30BhIBATh
JIpOOHbBIE BBIPAXKEHHS HA YMHOXKEHHE U JIJIEHUE AECATUYHBIX Ipo0ei K
JNEHCTBUSAM C LIETTBIMUA YUCIIAMHU.

I[IpuBoauTH YKC/I0BbIE U OyKBEHHbIE IPUMEPbI CTEIIEHUC
HaATypaJbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHsI OCHOBAHMUSI

CTETEeHH U MOKa3aTelsl CTeNIeHU, HAXOUTh 3HAYCHUsI CTeTNeHel BUa

a" (a — moboe paroHATBHOE YKCII0, N — HATYPAIbHOE YHCIIO).
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PeasibHBIE 3aBUCUMOCTHU.
[Ipsimasiu oOpartHas
MPONOPILIMOHATBHOCTH

IoHMMATBH CMBICT 3aMCH OOJIBIIUX YUCET C MOMOIIBIO IECITUYHBIX
npobeit u crenenei yucia 10, pUMEHATH UXB PEaIbHBIX
CUTYaLUsX.

IIpuMeHATH IPU3HAKU AETUMOCTH, PA3JIOKEHNS HAMHOXKUTENIN
HaTypaJIbHbIX YHUCE.

Pematp 3aga4m Ha yacTH, IPOLEHTHI, POTIOPIIMU,HA

HaxoXJIeHHe ApoOu (MPOIEeHTa) OT BETUYNHBI U

BEJIMYMHBI 110 €€ 1poOH (ITPOLEHTY), IpoOH (IIpoLeHTa),KOTOPHIH
COCTaBJISIET OJIHA BEJINYMHA OT JIPYToH.

I[IpuBoanTh, pa3déupath, OLEHUBATDH PA3JIMYHbIC PELICHUS,3aTUCH
pEelLIeHUI TEKCTOBBIX 3a4a4.

PacnozHaBaTh M 00BSICHATD, ONIUPAsICh HA ONPEIETCHUS, TPIMO
IPONOPLUHOHANIbHBIE U 00pPaTHO MPOTIOPIUOHATIBHBIE 3aBUCIMOCTH
MEXy BEJINYMHAMU; IPUBOAUTH NIPUMeEPHI 3TUX 3aBUCUMOCTEN U3
peabHOrO MMpa, U3 APYTUX YUEOHBIXIIPEIMETOB.

Pemiath npakTHKO-OPUEHTUPOBAHHBIE 3a7ayd Ha  JIpooH,
IOpPOLIEHTHl, TMPAMYHO M OOpaTHYO MPONOPLUOHATIBHOCTH,
IPONOpLUN

AnreOpandeckue
BBIPKCHUS

27

bykBeHHBIE
BbIPAKCHUSI.
IIepemeHHbIE.
Jlormyctumele
BHAUYCHMS
[IEPEMEHHBIX.
DopMyIIbL.

OBJjaneTh anredbpandecKoi TEPMUHOJIOTHEN U CUMBOJIUKOH,
NMPUMEHSATH €€ B IIPOIIecCCe OCBOCHUS YUeOHOT0 MaTepHara.
HaxoauTtp 3HaueHus: OyKBEHHBIX BHIPAXKEHUN MTPH 3aJJaHHBIX
3HAUEHUSAX OYKB; BBIMOIHATH BHIYUCICHUS TIO (hOpMYyIiam.
BbInoJHATH TpeoOpa3oBaHus LENOr0 BEIPAKCHUSB
MHOTOYJICH MPUBEACHUEM TIOIOOHBIX CIIaraeMbIX,

PaCKpbITHEM CKOOOK. BBINOIHATH YMHOKCHUEC OTHOYJICHA
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[TpeoOpazoBanue

OYKBEHHBIX BBIPa)KEHUH,

[PaCKpBITHE CKOOOK 1
MPUBEJICHUE TT000HBIX
CJIaracMEbIX.
CBolicTBa CTEIICHNUC
HaTypaJbHbIM
IMOKa3aTeJIeM.
MHOTOYIEHEI.
CrnoxeHue,
BBEIYATAHHE,
[YMHOXEHHUE
MHOTOWIEHOB.
DopMyJIbl
COKPAIIEHHOTO
[YMHOXEHHSL.
Paznoxenue
MHOTOYIEHOB Ha
MHOKUTEIN

Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIECH, IPUMEHATH
dbopmysbl KBaapaTa CyMMBI M KBajipaTa pa3HoCTH. OCylecTBIATH

Pa3JI0KCHUEC MHOI'OYJICHOB HA MHO)KI/ITGJ'II/IHyTéM BBIHECEHHS 32 CKOOKH

0011eT0 MHOXHTEJIS, TPUMEHEHHST (POPMYITBI pa3HOCTH KBAJpaTOB,
bopMys COKpaIEHHOTO YMHOXKEHUS.

IIpumensaTh peodpa3zoBaHNe MHOTOWICHOB JUTS PEIICHHS
PAa3IMYHBIX 3aa4 U3 MAaTCMATHUKH, CMCKHBIX ITPEAMETOB, U3
peaIbHOM IPAKTUKH.

3HAKOMHMTBCS C HCTOPUEH PA3BUTHS MATEMATHKH

YPaBHeHI/IH 1 HCPABCHCTBA
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YpaBHeHHUE, IpaBUIIA
npeoOpa3oBaHus
YPaBHEHHS,
[PaBHOCHIILHOCTD
[YPaBHEHHUH.
JIuneiiHoe ypaBHEHUE

PemiaTh jMHENHOE ypaBHEHHUE C OJTHOW IEpEMEHHO, NPUMeHsist
NMpaBHJIa 1epexoa OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY EMY
6osee npocroro Buja. IIpoBepsATh, BIISETCS JIM KOHKPETHOE YHUCIIO
KOPHEM YpaBHEHUS.

ITon0upaTh NpuMepBkI Nap YUCEJ, SBJISIOIIUXCS PEIICHUEMINHEHOTO
YPAaBHEHUS C ABYMs IEPEMEHHBIMU.
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C OJIHOW MTEPEMEHHOM,
[PELLIEHUE JTUHEUHBIX
ypaBHeHUI. Pemenuesanau
C IIOMOILBIO YPaBHEHHUM.
JIuneliHOe ypaBHEHUE C
NIBYMSI IEPEMEHHBIMU U €r0
rpaduk. Cucrema AByx
NIMHEWHBIX YPaBHEHUH C
NIBYMSI IIEPEMEHHBIMHA

CTpouTh B KOOPJAWHATHOM TNIOCKOCTH IrpadUK JIMHEHHOTOYypaBHEHUS
C IByMsl [IEPEMEHHBIMU; OJIB3YSICh T'PaUKOM,IPUBOAUTH MPUMeEPbI
pELICHUS YPaBHEHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JUMHEHHBIX YPaBHEHUM C IBYMS
[IEPEMEHHBIMHU.

CocTaBisATh U peliaTh YPaBHEHUE WM CUCTEMY YpPaBHEHUN

10 YCIIOBHIO 33J]a4M, UHTEPIIPETUPOBATHEB COOTBETCTBHUH C

KOHTEKCTOM 3aJa4 MOJTy4€HHBIMPE3yabTaT

Koopaunats! u rpaduku.
OyHKINU

24

Koopaunara Touku

Ha psiMoid. YucioBbie
[IPOMEKYTKHU.
Paccrosnane mexy
NBYMsI TOUYKaMHU
KOOPJAMHATHOU MPSIMOM.
[IpssmoyronpHast
cUCTEMa KOOpJAMHATHA
[JIOCKOCTH.

[Tpumeps! rpadukoB,
3a/laHHBIX (GOPMYyTaMU.

N300pakaTh Ha KOOPIUHATHON MPSMOM TOYKH, COOTBETCTBYIOLINE
3a/IaHHBIM KOOpPJIMHATaM, JIYy4H, OTPE3KH,HHTEPBAJIbI; 3alIMCHIBATh UX HA
QIreOpandeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 331aHHBIM
KOOpJIMHATAaM; CTPOUTH IPaPUKH HECITOKHBIX3aBUCUMOCTEH,
3aJaHHBIX (POpMyIaMH, B TOM YHCIE

C TIOMOIIBIO U(PPOBBIX JTAOOPATOPHIA.

[IpuMeHATh, U3y4YaTh NPEeMMYlIeCTBA, HHTEPIPETHPOBATH
rpaduueckuii crnocod NpeAcTaBIeHUSM aHAIM3a Pa3HOOOpa3HOI
PKU3HEHHOU HH(OpMAaIHH.

OcBauBaTh NOHATHE PYHKIIUHU, OBIIAJCBATh

(YHKIIMOHATBHON TEPMHUHOJIOTHEH.

Pacnio3HaBaTh nHHEiHYI0 QyHKIHIO Y = KX + b,
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Urenue rpadukon
[peaIbHbIX
3aBUCHUMOCTEH.
[lonsiTne QyHKINH.
['padux GyHKINH.
CBoiicTBa (QyHKIMIHA.
JluneitHast QyHKIUS.
[Toctpoenue rpaduxa
TMHENHON QYHKIINU.
['paduk pynkumn

y =|x|

ONMMCBHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3Ha4eHHIK0dpdurrenToB K n
b.

Ctpouts rpadgukm jmHeHOH QyHKIMH, QyHKIUHN Y =| X|.
Hcnonb3oBath nugpoBbie pecypcebl s IOCTPOEHUS TpaduKoB
(yHKIUI 1 U3ydeHHs] HX CBOMCTB.

[IprBOIUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEAIIBHBIXIIPOLIECCAX U
SIBJICHUSX

[ToBTOpEeHME M 0000IIEHNE 6 [loBTOpEHNE OCHOBHBIX Bpi0upaTh, NPUMEHSTH OLIEHUBATH CMIOCO0bI CPABHECHUSYHNCET,
MOHATUIU METOJIOB BBHIYMCIICHUH, TPE0Opa30BaHUI BRIPAKEHUN, PEIIICHUS YpaBHEHUH.
Kypca OcylecTBIATh CAMOKOHTPOJIb BBIINOJIHSAEMBIX ACUCTBUN U
7 xnacca, o0o01IeHHe CaMOTIPOBEPKY pe3yiIbTaTa BHIYUCICHUH, IPEOOPa30BaAHUIM, TOCTPOCHUIA.
3HAHUI Pemath 3a1a4uu U3 peanbHON )KU3HU, IPUMEHSITh MaTeMaTHYecKHe
3HAHUSA [Tl pellieHus 3a7a4 U3 APYrUXIpeIMETOB.
Pemath TeKkCTOBBIE 327124, CPABHUBATH, BLIOUPATHCIIOCOOBI
pellieHus 3a/1a4u
OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOIPAMME




7 KJIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpaxTieckie (uudgposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypebi
1 O06o01eHre U cucTeMaTu3arus 5 1 bubnuorexa [JOK
POrpaMMHOTO MaTepHaia 3a 6 Kiacc https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 Buipasenits u TORKACCTR | . https://m.eds00.ru/7£415b90
3 VYpaBHEHUS ¢ 0JTHOM IEPEMEHHOM 11 1 E;ISJSH;I/?;ZIBZOLE(:EH £2415b90
bu6mmoreka [IOK
4 DyHKIHH 1 HX rpaduKH 11 1 https://m.edso0.ru/7f415b90
5 CremneHb ¢ HATYpaJIbHBIM ITOKa3aTEIeM 13 1 Eggg_?ﬁ;?iiorﬁﬂ £415b90
bu6mmoreka [JOK
0 MuoroseHe! 13 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
7 DopMyITbl COKPAIIEHHOTO YMHOKEHUS 9 1 https://m.eds00.ru/7f415b90
. bubmuoreka [JOK
8 [IpeoOpazoBaHue 1ENIBIX BRIPAKESHUT 7 1 https://m.edso0.ru/7f415690
. . bubmuoreka [JOK
9 Cucrembl TMHENHBIX YPAaBHEHUN 16 1 https://m.eds00.ru/7f415b90
10 O06o01IeHre 1 cCUCTEMaTHU3aIMs 8 1 bubmuoreka [JOK
IPOrpaMMHOTO MaTepHaia https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

HaumenoBanue tembl kypca | KosuuyectsBo OcHoBHOE OcHOBHBIE BU/IbI 1eTeIbHOCTH 00y4aromXxcsi
4acoB coJepxaHue
Yucna v BBIUKCIICHHUS. 15 KBanpatubiii kopeHb u3 uncna. [lonstue D®opMyJHPOBATH OIpeieIeHue KBaAPATHOTO

KBagparHsie kopHU

00 upparoHaIbLHOM
qucie. JlecaTuuHbie
IpUOIMKEHUS
UPPAIUOHATILHBIX YHACEI.
JleicTBUTENBHBIS

yucna. CpaBHEHHE
NEUCTBUTEILHBIX

umcen. YpasHenue Buaa X2 = a. CBoiicTBa
apuMeTHIECKUX
KBaJpaTHBIX KOPHEH.
[IpeobpazoBanue
YHUCIIOBBIX BBIPAKECHHUIA,
CoJIeprKaluX
KBaJIpaTHbIE KOPHU

KOPHS U3 4ncia, apuMETHIECKOTO KBaIPATHOTO
kopHs. [IpUMEHATH OTepaIfio H3BJICUCHUS
KBaJPAaTHOTO KOPH U3 YKCIIA, UCTIOJIL3YS TIPH
HEOOXOJUMOCTH KaJbKYJIATOP.

OueHMBaTH KBAJPATHBIC KOPHH LIEIBIMU
YUCIIAMU U JICCATUIHBIMA APOOSIMH.
CpaBHUBATH H YHOPSA0YMBATH PAIMOHATILHBIC
¥ UppaIMoHaIbHbIC YHCIIa, 3alTMCAHHBIC C
MOMOUIBIO KBAJIPATHBIX KOPHEM.

Hccieao0BaTh ypaBHEHHE X2 = @, HAXOIUTH
TOYHBIC U TPUOIKEHHBIE KOpHH TTpu a > 0.
HccienoBathb cBOCTBA KBaAPATHBIX KOPHEA,
IIPOBO/ISI UMCIIOBBIE SKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM KaJbKyJIsTOpa

(kommprOTEpa). JloKa3bIBATH CBOHCTBA
apuQMeTUYECKUX KBaJAPATHBIX KOPHEH;
NPUMEHSTH UX JUIs peoOpa3oBaHus
BBIPKCHUI. b BBINOJIHATH Mpeodpa3zoBaHus
BBIPAXKEHUI, COAepKAIUX KBAAPATHBIE KOPHH.
BripaxkaTh iepeMeHHbIe U3 TEOMETPUYECKUX U
buznueckux Gopmyn. BIYHCIAATD 3HAYEHUS
BBIPKEHUH, COAepKAIUX KBaJApaTHbIE KOPHH,
UCIIOJIB3YS TIPU HEOOXOIUMOCTH KalbKYIATOP.
Hcnonb30Bath B X0/I€ pelICHUS 3314
AIIEMEHTapHbIE TIPECTABICHNUS, CBS3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMU BETTUYHH.
3HAKOMHTBHCS C UICTOPHEH pa3BUTHUS MAaTEMATHKHU
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Uucna v BBIYUCICHUS. 7 CreneHs C 1eNbIM ®opMyJIMPOBATH ONpe/iesieHne CTCIICHU C
CrerneHb C 1eJIbIM MOKa3aTeJIeM. L[EJIbIM MOKa3aTesIeM.
[I0Ka3arejaem CranpapTHas 3anuch yucia. Pasmepsl IIpeacTraBiasATh 3anUCh OOJBIINX U MAJIBIX YHACET
00BEKTOB B CTaHAAapTHOM BuJie. CpaBHUBATH YucCia U
OKPYXKaIOIIEro MUpa BEJIMYUHBI, 3aITUCAHHBIE C UCTIOJIb30BaHUEM
(0T aEeMeHTapHBIX crenienu 10. UcnmoJib30BaTh 3aMCh YUCEN B
YaCTHII JJO KOCMHYECKHX CTaHJAPTHOM BHJIE JIJISl BEIPAKEHUS pa3MEPOB
00BEKTOB), UTUTEIHHOCTD 00BEKTOB, IJTUTEITHLHOCTH MPOIIECCOB B
IIPOLIECCOB B OKPYXKAIOLIEM MUDE. OKpyXxatoiieMm Mmupe. ®opMyJInpoBaTh,
CBOIICTBa CTENEHU C IEJIBIM TTOKa3aTelieM | 3aNMCbIBATh B CHMBOJIMYECKOi (hopme u
WLTICTPUPOBATH MPUMEPaMHU CBOMCTBA
CTEMNEeHU ¢ 1eTbIM nmoka3atesneM. [lpumensaTs
CBOJCTBA CTETICHU JIJIs1 TpeoOpa3OBaHMs
BBIpaXEHUH, COJIEPIKAIUX CTETICHH C IIEJIBIM
rokazaresieM. BbINOJIHATH AedCTBUS C YMCIIaMH,
3aMKUCaHHBIMU B CTaHJAPTHOM BHJIE (YMHOKEHUE,
JICJICHUE, BO3BEIICHUE B CTCIICHb)
AnreOpandeckue 5 KBagpaTHbIi TpEXUIIEH. Pacno3naBathb KBaIpaTHbBIN TPEXUIIEH,
BbIpakeHus. KBagpatHelii Pa3noxxenue kBazpaTHOro TpEéxujaeHa Ha yCTaHaBIMBATh BO3MOKHOCTb €0 Pa3yIo’KEeHUs Ha
TpEXUIIeH MHO>KUTEH MHOKUTEIH. PackiaabiBaTh HA MHOKHTEJIH
KBaJIpaTHBIN TPEXUIEH C HEOTPULIATEIbHBIM
JTUCKPUMHHAHTOM
AnreOpanveckue 15 Anrebpandeckas a1po0b. JlomycTumblie 3anucpIBaTh aareOpandecKue BhIPAKCHHS.
BBIPAKEHUSI. 3HAuCHUS HaxoauTtp 065acTh onpeaencHus paioHaIbHOTO

Anrebpaunveckas 1po0b

TIEPEMEHHBIX, BXOISIIIX
B aJIreOpanyecKue BhIPKCHUSI.
OcHOBHOE CB-BO

anreOpanvecKoi

npo6u. CokparieHue

npob6eii. Crnoxxenue,

BBIUMTaHUE, YMHOKEHHUE U JICTICHHE
anredpanvdecKux

npobeii. [IpeoOpazoBanme

BBIp@)KCHUS. BBINOJHATH YHCIIOBBIE
MOJICTAHOBKU Y BBIYMCJISITH 3HAUCHUE IPOOH, B
TOM YHCJIE C TOMOIIBIO KaJIbKYJISTOPA.
®opMyJIMPOBATH OCHOBHOE CBOMCTBO
anredpanveckoil IpoOu U MPUMEHSITH €r0 IS
npeoOpazoBanus qpooOeil. BLIMOJHATH 1elicTBUSA
¢ anredbpanveckuMH IpOOsSMHU.

[TpumensTh IpeoOpa3oBaHUsI BBIPAKEHUH IS
penieHus

3aa4. Beipa:kaTh nepemMeHnsle u3 Gopmyn
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BBIPAYKECHUI, COJIEPKALIUX
asreOpandeckue Apoou

(pu3ndecKnX, TEOMETPHUUECKUX, OMTHUCHIBAIOIIIUX
OBITOBBIC CUTYALIUN)

YpaBHEHUS U HEPABEHCTBA. 15 KBanpatHoe ypaBHenue. Henonnoe Pacno3naBathb KBa/ipaTHbIE YPABHECHMUSI.
KBanpaTHbie ypaBHEHUS KBaJIpaTHOE 3anuceiBaTh (hOpMYJ1y KOpHEH KBaJIPaTHOTO
ypaBHeHue. PopMmyiia YpaBHEHUS; pelllaTh KBaIpaTHbIe YPABHEHUS
KOpPHEU KBaJpaTHOTO — 1noJHbIe ¥ HenosHble. IIpoBoauTH
ypaBHeHus. Teopema NnpocTeiine HCCJIeJOBAHUS KBAIPATHBIX
Buera. Penmienue ypaBHeHui, CBOIAIUXCS | ypaBHEHUH. Pemiath ypaBHeHUs, CBOAAIIMECS K
K KBaJPATHBIM. KBaJIpaTHBIM, C IOMOIIBIO TPe0Opa3oBaHu U
[IpocTeiimme npoOHO 3ameHoi nepemenHoi. Habmoaars u
paloHaIbHbIE YPABHEHUS. AHAJIM3UPOBATDH CBSI3b MEXIY KOPHSIMU U
Pemenne TeKCTOBBIX K03 duIMeHTaMH KBaJpaTHOTO YPaBHEHUSI.
3a/1a4 C IOMOIIBIO dopmyaupoBaTth Teopemy Buera, a Takxke
KBaJJPAaTHBIX YPAaBHCHUI 00paTHYIO - TEOpEMY, PUMEHSTH 3TH TEOPEMBI
JUI pelieHus 3a1ad. Pematb TekcToBbIe 3a1a4
anreOpanvdecKuM CrocoooM:
MEPEXOIUTh OT CIOBECHOU (POPMYIUPOBKU
YCIIOBHS 33]1a41
K ajredpanyeckoil MoJenu MyTéM COCTaBICHUS
YpaBHEHUS; pellaTh COCTABICHHOE YPABHEHHUE;
MHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCSI C HCTOPHEN Pa3BUTHS aIreOpbl
YpaBHEeHUs U HEPABEHCTBA. 13 JIuneitHoe ypaBHEeHUE Pacno3naBarthb JiMHEHbBIE YpaBHEHUS C IByMsI

Cucrembl ypaBHEHUI

C IByMsI IEPEMEHHBIMH, €ro Tpaduk,
IIPUMEpBI

pelleHus] ypaBHEHU I

B LIEJIBIX YUCIIAX.

Pemenue cucreM aByx

JIMHEHUHBIX YPAaBHEHUH C JBYMs
nepeMeHHbIMU. [Ipumeps! perenus
CUCTEM HEIIMHEUHBIX YPAaBHEHUN C ABYMS
nepeMeHHbIMU. [ 'paduueckast
UHTEPIPETALUSA YPABHEHUS C IBYMs
IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX

nepeMeHHbIMU. CTPOUTB IpaduKy JIMHEHHBIX
YPaBHEHUH, B TOM YHCJIE HCIOJIL3Yysl HM(POBbIE
pecypcesl. Paznuyare napauienbHble U
NIEPECEKAIOINECS NIPSIMBIE 110 UX YPABHEHHUSAM.
Pemath cucTeMsl ABYX JMHEMHBIX YPaBHEHUH C
JBYMS [IEPEMEHHBIMHU MTOJACTAHOBKON U
ciokeHueM. PemaTes npocTenime CUCTEMBI, B
KOTOPBIX OJTHO U3 YPAaBHEHUI HE SBJIAETCS
nuHelHbIM. IIpuBOAMTE rpaduyeckyro
UHTEPIPETALMIO PEILIECHNS YPABHEHHUS C IBYMS
IIEPEMEHHBIMU U CUCTEM YPAaBHEHUM C IBYMs
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YPaBHEHUH C ABYMs [IEPEMECHHBIMM.
Pemienne TEKCTOBBIX 3a7a4 C IIOMOLIBIO
CHUCTEM ypaBHEHMI

nepeMeHHbIMH. PelaTh TeKCTOBbIC 3a1auu
anredpanvdeckumM crocooom

YpaBHEHHUsI U HEPABEHCTBA. 12 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOMCTBA YHCIOBBIX
HepasencrBa HepasenctBo ¢ ogHOM HEPaBEHCTB, HIUIIOCTPUPOBATH UX HA
IIEPEMEHHOM. KOOPAMHATHOU IIPSIMOM, 10KA3bIBATh
JInHeiHbIe HEpaBEHCTBA C OJJTHOU anreOpandecku. [IpumeHsaTh cBOlicTBA
NepeMeHHOH U ux penieHue. CucreMsl HEPaBEHCTB B X0Ji¢ peleHus 3aaa4. Pemarp
JIMHENHBIX HEPABEHCTB C OJTHOMN JIMHENHBIEC HEPABEHCTBA C OJTHOM NIEPEMEHHOM,
NEPEMEHHON U UX pelIeHHE. n300paxkaTh pellieHne HEPaBeHCTBA Ha YUCIOBOM
N3obpaxenue pemeHust TMHEHHOTO npsMoii. PemiaTrs cucteMbl TMHEMHBIX
HEpaBEHCTBA U UX CHUCTEM Ha YHCIOBOM HEPaBEHCTB, N300paxkaTh pEIIeHHE CUCTEMBI
MPAMO HEPABEHCTB Ha YHCJIOBOM MPSIMOU
OyHKIUN. ) [TonsTHe QpyHKUIMM. Hcnonb3oBarh GyHKIHOHAIBHYIO
OCHOBHBIE OHSTHS OO6macth onpeneneHus TEPMUHOJOTHIO U CUMBOJIUKY.
¥ MHOYKECTBO 3HaU€HU (yHKIIUH. BoiuncasaTs 3HaYeHUsA GYHKUUN, 3aJaHHBIX
Crioco0nI 3aganus GyHKITUH. dbopmynamu (Tpu HEOOXOIUMOCTH UCTIOJIB30BaTh
I'padux byHKIIHA. KaJIbKYJISITOP); COCTABJIATH TAOJUIbI 3HAYEH Ui
CaoiicTBa (hyHKITNH, ¢dbyaku. CTPOUTH MO TOYKAM rpaguku
UX 0TOOpaXkeHue Ha rpaduke byakui. OnucbIBaTh CBOMCTBA QYHKIIUN HA
OCHOBE €€ TpauYecKoro MpeICTaBICHHUS.
Hcnonb3oBaTh GyHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO U cMMBOJIUKY. UcciaenoBars
npUMephl rpaUKoOB, OTPAXKAIOIINX peaTbHbIe
npotuecchl U siBiieHus. [IpuBoaMTH MpUMeEpHI
MIPOLIECCOB U SIBJICHU C 3aJaHHBIMHU CBOMCTBaMHU.
Hcnosib30BaTh KOMIIBIOTEPHBIE IPOrPaAMMbI
JUISL IOCTPOEHUS Tpa@uKOB GYHKUUN U U3YdEHUS
UX CBOWCTB
DyHKIMH. 9 YreHne u nocTpoeHue Haxoauth ¢ nomoinsto rpaduka GyHKIUH

YucnoBble GyHKIUN

rpauKoB QYHKIHUI.

[Tpumeps! rpadukoB pyHKIUH,
OTPaXKAIOUIUX peasbHbIEe MPOLIECCHI.
DyYHKIIUH, ONMCHIBAIOIINE NPSMYIO U

3HAUEHUE OJHOU U3 pacCMaTPUBAEMBIX BEIMUNH
10 3HAYEHUIO JpYroi. B HECIOKHBIX cirydasx
BbIpaXKaTh (HOPMYJIOH 3aBUCUMOCTh MEXKIY
BeMYMHAMU. ONMCBHIBATH XapakTep U3MEHEHUs
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00paTHYIO MPOMOPIHUOHAIEHBIC
3aBHCUMOCTH, UX rpaduku. I'padux
bynximm y = x2. Oyaknum y = X2, y = X3,
y =x, y = | x|; rpadugeckoe pemrenne
YPaBHEHUH U CHCTEM YPaBHEHHIA.

OJHOW BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS
Ipyroi. Pacnmo3HaBaTh BUIbl H3y4aeMbIX
¢dyukiuii. [loka3pIBaTh CXEMaTUYECKH
IIOJIOKEHNE HA KOOPIMHATHOM IIOCKOCTH
rpaduxoB Gpynkumit Buga: y = x%, y = X3, y=x, y
=|x|. Ucionp30Bath GyHKIIMOHAIHHO-
rpaduueckue npeacTaBiIeHUs Uil pelIeHUs U
WCCJIEI0BaHUs YPABHEHHUM U CUCTEM YPaBHEHHM.
I[IpumensaTh 1UQpPOBBIE PECYPCHI IS
NOCTPOEHHUs rpapuKoB PyHKIUN

[ToBTOpeHuME 1 0000IIEHNE

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHue 3HAaHUI

Bri0upaTh, NPUMEHATH, OLIECHMBATH CIIOCOOBI
CpaBHEHHMsI UK Cell, BRIUUCICHUM, TpeoOpa3oBaHnit
BBIPQ)XCHUI, pELICHUS] YPAaBHEHMI.
OcylecTBIAATH CAMOKOHTPOJIb BHITIOJTHAEMBIX
JEUCTBHAN U

CaMOIIPOBEPKY Pe3y/bTaTa BEIYUCICHUN,
npeoOpazoBaHM,

nocrpoeHuid. Pemars 3a1a4uu u3 peajbHOM
sKU3HH, IPUMEHATh MaTEMATHYECKUE 3HAHUSA JJIS
pelLlIeHns 3a/1a4 U3 IpYrux npeameros. Pemars
TeKCTOBbIE 33/1a41, CPAaBHUBATh, BEIOUPATh
crocoObl peleHMs 3aJauu

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KJIACC

Ne HaumeHnoBaHue pa3fgesioB U TeM KoauuecTBo yacos JyekTpoHHbIe (LM (POBHIE)
n/n NPoOrpaMMbl o0pa3oBaTebHbIE PeCypChl
Bceero KonTpoabHubie IIpakTuyeckue
padoTsbI padoThI
1 O06o01eHre U cucTeMaTu3arus 7 1 0 bubnuoreka [JOK
IIPOrpaMMHOI'0 MaTepuaa 3a 7 Kiacc https://m.edsoo.ru/7f417af8
) Anrebpandeckue BbIpaKEHHUSL. 13 1 0 bubnuorexa [JOK
AnrebOpandeckas 1po0b https://m.edsoo.ru/7f417af8
3 Uucna u Beruucnenus. Ksagpataeie KOpHU 16 1 0 bubmrorexa [JOK
) https://m.edsoo.ru/7f417af8
4 Yucia u BeranciieHnusa. CTeneHb ¢ [eNbIM 8 1 0 bu6moreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
5 AnreOpanveckre BHIPaKEHUS. 4 0 1 bubnuoreka [IOK
KBanpaTHbiii TpEXUIIeH https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 10 1 0 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 10 0 1 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
J DyHKUMH. OCHOBHEIC NOHATHS 6 0 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 DynKiH. THCITOBHIC GyHKINH 8 0 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
11 TosTopenne n 0dodmenue 8 1 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 7 4
[TPOI'PAMME
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9 KVIACC

HaumenoBaHue pa3aesia KosnuecTBo OcHoBHOE OcHOBHBIE BU/IBI 1eSITEJIbHOCTH
(Tembl) Kypca 4acoB coaepxaHue 00yyarmmxcs

Urcna 1 BBIYUCIICHUS. 9 PannonanpHble yncna, Pa3BuBaTh npeacTraBjeHUs O YUCIIAaX: OT MHOXKECTBA HATYPaJIbHBIX

JleiCTBUTENIBHBIE YnCiIa VMPPALMOHAIIBHBIE YHCIIA,  [MUCEN JO MHOXKECTBA ACUCTBUTENBHBIX YnCel.O3HAKOMUTBLCH C
KOHEYHBIE U BO3MOYKHOCTBIO ITPEJICTaBICHMSI IEHCTBUTEIILHOTO YKCIa KaK
OecKOHEUYHbIE OECKOHEYHOU JeCATUYHOM ApOOU, NPUMEHSATD JECATUUHbIE
NECSITUUHBIE POOH. MpUOIMKEHNS pallMOHATbHBIX U UPPAL[HOHATIBHBIX YUCEIL.
MHoOkecTBO N300paxkaTh ICHCTBUTEIbHBIC YUCIA TOUKAMHU
JICACTBUTEIIBHBIX YNCET; KOOPIWHATHOMW MPSIMOM.
JECTBUTENILHBIE YUCIIA 3anucbIBaTh, CPABHUBATH U YIIOPSAA0YUBATH
KaK OCCKOHCUHBIC NeiiCTBUTENbHBIE YHCIIa.
JICCATHIHBIC IPOOH. BbINOJHATH, COYETAast YCTHBIE U MUCbMEHHBIE TPUEMBI,
BiauMHO o/1HO3HAYHOE apudmeTnyeckne 1elCTBUS C PAllMOHAIBHBIMH YHCIIAMU;
COOTBETCTBUE MEKIY HAXOIMTh 3HAUYEHUS CTETIEHEH C LIeTBIMU MMOKa3aTeSIMU U
MHOKECTBOM KOpPHEHN; BBIYMCJIATh 3HAYCHUS] YUCIOBBIX BBIPAKCHUMH.
JICHCTBUTENBHBIX YHCET U [[[o,ry4uTh MPeACTABICHHE O 3HAYMMOCTH JeHCTBHTEIHHBIX
MHOKCCTBOM TOHCK YKces B IPAaKTHYECKOH JAeaTelbHOCTUYEI0BEKA.
KOOPJMHATHOM NPSMOI. AHAJTU3MPOBATH U 1eJaTh BbIBOABI O TOUHOCTH NMPHOIHKEHUS
CpaBuenue NMEWCTBUTENILHOTO YKCIIa IIPU pelICHUN3a/1ay.
JCHCTBUTEIBHBIX YHCElL, OKpyrJsiTh 1€HCTBUTEIbHBIE YUCIA, BHIOJHATH NPUKHIKY
apupmMeTHIeCKre pe3ynbTaTa BBIYMCICHUHN, OL€HKY 3HAYCHUI
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JIEACTBUSA

C IEMCTBUTEIbHBIMU
YUCIIaMH.
[Ipubnmxénnoe
3HAYCHHE BEJINYUHBI,
TOYHOCTD
MPUOIMIKEHUS.
OxpyrieHue yuces.
[Ipukunaka u oneHka
pe3yJbTaToOB
BBIYMCIICHUI

YUCIIOBBIX BBIPAXKECHUH.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[epeMEeHHO N

14

JIuHeitHoe ypaBHEHHE.
Pemenue ypaBHeHui,
CBOJSALIUXCSA

K JINHEWHBIM.
KBaapatHoe ypaBHEHHE.
PemenueypaBuenui,
CBOJSALIUXCSA

K  KBaJpaTHBIM.
bukBagpaTtHbie
YpaBHEHUSI.

[Ipumeps! pemenus
YpaBHEHUH TpeThen

U 4eTBEPTOM CTEIICHEN

OcBanBaTh, 3aNI0OMUHATH U MPUMEHATH rpadpuUYecKueMeTobl IPU
PEIICHUY YPAaBHEHHM, HEPABEHCTB M KX CHCTEM.

Pacno3naBathb 11es1pie U ApoOHBIC ypaBHeHUS. PemiaTh

JINHeliHbIe M KBAJPaTHbIE YPaBHEHMsl, yPDAaBHCHUS,

CBO/ISIITUECS K HUM, ITPOCTEHIIINE TPOOHO-PAIMOHATILHBIE
YpaBHEHHUS.

IIpeasarath BO3MOXHBIC CITOCOOBI peIIeHUsT TEKCTOBBIX3a1a4,
00CYK1aTh UX U pelllaTh TSKCTOBBIC 33/1a4U Pa3HBIMU CIIOCOOAMH.
3HAKOMHUTBLCH C MCTOPUEN Pa3BUTHUS MAaTEMATUKU
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pasiioKeHUEM Ha
MHOHUTEJH.

Pemenne npo6HoO-
palroHaIbHBIX
YpaBHEHUM.

Pemrenue TekcTOBBIX 3aa4
anreOpandecKuMMETOIOM

YpaBHEHHUsI 1 HEPABEHCTBA.
Cucremsl ypaBHEHUN

14

VYpaBHEHHE C OByMs
MEPEMEHHBIMA U €T0
rpaduxk.

CucreMa IByX JTUHEMHBIX
YpaBHEHUIC TBYMsI
TIEPEMEHHBIMHA U €€
peuenue. Pemenne
CUCTEM JIBYX YPaBHEHUI,
OJIHO

U3 KOTOPBIX JIUHEHHOE,a
Jpyroe — BTOPOi CTEMEHH.
I'paduueckas
UHTEPIIPETALNS CUCTEMBI
YpaBHEHUH

C IByMs IEpEMEHHBIMI.
Pemienne TekCTOBBIX

OcBanBaTh M NPUMEHSITHh TPUEMBI PEIIICHUSI CUCTEMBI ABYX

ITUHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHHE HESBIISICTCS JTMHEHHBIM.
Hcnoab3oBaTh GyHKINOHAIBHO-TpapUUECKHUE MPEACTABICHUS IS
pelIeHHUs M MCCJIeJ0BAHUA YPABHEHUH CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, PelIaTh UX aNreOpandecKum
CIIOCOOOM: MePeXOoAUTh OT CIOBECHOUM (POPMYITHPOBKH YCIOBUS 334a4H K
QIredpandeckoil MOJICIUIYTEM COCTABIICHHS CUCTEMbl YPaBHEHHIA;
pemaTb COCTaBJICHHYIO CUCTEMY YPaBHEHU; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHUTLCS C HCTOpI/Ieﬁ Pa3BUTHA MAaTEMATHUKNU
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3aa4 anredpanyecKum
croco6om

YpaBHEHUS U HEPABEHCTBA. 16 YwucaoBkie [UuTarh, 3aN1MCHIBATH, IOHUMATh, HHTEPIPETUPOBATH HEPABEHCTBA;
Hepasencrsa HEpPABEHCTBA U UX MCII0JIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO. BHINIOJIHATH
CBOMCTBA. npeoOpa3oBaHusl HEPABEHCTB, MCMOJIB30BATh IS IPEOOpa30BaHUs
JIuneitnbie CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBarthb JIMHEHHbBIEC U KBaJpaTHbIE HEpaBeHCTRA. PenaTh
C OJTHOM IEPEMEHHONH ITMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
HX pEeIICHUE. HEpPABEHCTB, BKJIIOYAIOIINUX KBAJIpaTHOE HEPABEHCTBO, U PEIIATh UX;
CucreMbl TUHEUHBIX 00CY:KIaTh MMOJyYCHHbIE PEIICHUS.
HEPABEHCTB C OJTHOU MN300paxkaTh pelIcHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTBHA YHCIIOBOM
IIEPEMEHHOM U UX MPSIMOY, 3aNMCBIBATH PEIICHHUE C TOMOIIBK) CHMBOJIOB.
pelIeHue. PemaTh KBaJipaTHBIE HEPABEHCTBA, UCTIOIB3YTpauIecKue
KBangpaTtHbie MPECTABICHUSI.
HEpPaBEHCTBA U UX OcBauBaTh M NIPUMEHSATh HEPABEHCTBA MTPU PEIICHUUPAZTUYHbBIX
pelIeHueE. 3a/1a4, B TOM YHUCJIE TPAKTUKO- OPUEHTUPOBAHHBIX
['padpuueckas
HMHTEpIpeTanus
HEPABEHCTB U CUCTEM
HEPABEHCTB C JABYMS
MepEMEHHBIMU
OyHKIUU 16 KBamparnunas ¢pyakius, [Pacmo3dHaBaTh BHUIBI H3y4aeMbIX (DYHKINN; HILTIOCTPUPOBATH

e€ rpaduk UCBOICTBA.
[Tapabomna, KOOpaUHATHI
BEPIHUHBINTAPAOOIbI, OCh

CXeMaTH4YeCKH, 00bACHATD PACIOJIOKEHNE HA KOOPAUHATHOM
MIOCKOCTH IpaKkoB

k
¢byukiuii Buga: y = kx,y = kx+ by = |y = X2,
X
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CUMMETPHH MapadoJIbl.

I'paduxn QyHKIHIA:
y =Kkx,
y = kx + Db,
k
y=_
X
y= x4y
= X3,y =
Vx,y =
| x|

y = X3,y =V, y = | x| B 3aBHCUMOCTH OT 3HAYEHUITKOIDDUIIUEHTOB;
OIIMCBIBATh UX CBOMCTBA.

Pacno3naBaThb KBapaTHUHYIO QYHKIHIO IO popmyIie.

[IpuBOANTH NPUMePHI KBAIPATUIHBIX 3aBUCUMOCTEH U3

peaTbHOMN )KU3HU, (PU3UKHU, TECOMETPUH.

BoisiBasiTH 1 000011aTH 0COOEHHOCTH Tpaduka

KBaApaTHUHOH QyHKIMM Y = ax’? + bx + C.

CTpouTH U H300pakKaTh cXeMAaTHYeCKHU TpadUKN KBAIPATHIHBIX
(byHKIMH, 3aJaHHBIX (popMyTamMu BUa

y=ax?, y=ax®+q,y=a(x+p)? y=ax? + bx + CCAHAIN3HUPOBATH U
NPUMEHSATHh CBOMCTBA M3yYCHHBIX (DYHKIHI [T X TOCTPOSHHUS, B TOM
YHCIIE C TOMOIIBIO MTU(PPOBBIX PECYPCOB

YyiciaoBbIe
[IOCJIEIOBATEILHOCTH

15

[TonsaTHe yncnoBou
MIOCJIEI0BATEILHOCTH.
3aganue
MIOCJIEI0BATEIHOCTH
PEKYpPpEeHTHOU (popMyIioi
u GhopMysoii N-ro ueHa.
Apudmernueckas u
reoMeTpuuecKas
IIPOTPECCUMU.

®opmyibl N-To YieHa
apudmeTHuuecKon u
reOMETPUYECKOHN

OcBanBaTh U NPUMEHSITh UHACKCHbIC 0003HAUCHHS, CTPOUTH
peueBbie BHICKA3bIBAHUSI C UCIIOJIH30BAHUEMTCPMUHOJIOTHHY,
CBSI3aHHOM C TMOHSATHEM TOCJICI0BATEIIBHOCTH.

AHATU3UPOBATH GOPMYITy N-TO WiICHA MOCIEe0BATEILHOCTH

VI PEKYPPEHTHYIO (GOPMYITY

W BBIYHCJSITH YWICHBI [TOCIICIOBATEIBHOCTEH, 3aIaHHBIXATHMHU
dbopmynamu.

YcTaHaBJIMBATh 3aKOHOMEPHOCTB B IOCTPOCHUH
M0CJICIOBATEIIbHOCTH, €CITH BBIITUCAHBI IIEPBBIC HECKOJIBKOEE UJICHOB.
Pacnio3zHaBaTh apu(PpMETHUECKYIO U TEOMETPUUYECKYIOTPOTPECCHH TPU
pa3HBIX criocobax 3aaHusl.
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MIPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N3obpaxenue 4ieHoB
apumMeTHIeCcKon u
reOMETPUYECKON
MPOTpeCCUil TOUKaMH Ha
KOOPJAMHATHOU
IJIOCKOCTH.
JIunelnsbIi 1
SKCITOHEHIINAJIHLHBII
pocT.

CoxHbIEe TPOLIEHTHI

PemiaTh 3a7auu ¢ UCHOJIB30BaHUEM (GOPMYI N-TO YJIeHA
apru(METHIECKON ¥ TEOMETPHUECKOM IPOTPECCHil, CYMMBITIEPBBIX N
YICHOB.

MN300paxkaTh 4ieHbI IOCIEI0BATEIILHOCTH TOUKAMUHA
KOOPAUHATHOM IJIOCKOCTH.

PaccmaTpuBaTh npuUMeEpbl IPOLECCOB M SIBJEHHMH H3
peaNbHOM  KW3HH,  WJUIOCTPUPYIOLIME  HW3MEHEHHE B
apuMeTUYecKoil mporpeccuu, B reOMETpUIECKOi

PemaTh 3a1a4u, CBS3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIHHOCTSMH, B
TOM YHCIIE 3a]Ia9W U3 PEaTbHOM KMU3HU C MCIIOJIb30BaHHEM ITU(PPOBBIX
TEXHOJIOTUH (IEKTPOHHBIX TaOull, TpaduuecKoro KaabKyIsaTopa u
T.11.).PemnaTth 3a1aun Ha ClI0XKHBIE MPOIIEHTHI, B TOM YKCIIE 337a4U U3
peaTbHOM MPAKTUKHU (C UCTIOJIB30BAHUEM KAJIBKYJISATOPA).
3HAKOMHUTBLCH C MCTOPUEN Pa3BUTHUS MATEMATUKU

[IPOTrPECCUU; N300pakaTh COOTBETCTBYIOIIUE 3aBUCUMOCTUT PAPUUECKH.
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[ToBTOpeHue, 0600IICHME,
cucTeMaTu3alus 3HaHui

18

Yuciaan

BbIYMCJIeHHS (3aITUCH,
CpaBHEHUE, NIECUCTBUS C
JeHCTBUTCITLHBIMU
YHCIIaMH, YUCI0BAS
npsiMast; MPOIEHTHI,
OTHOIIIEHUS, TTPOTIOPITUH;
OKpYTJICHHE,
NpUOJIMKEHNE, OTIEHKA,
peIIeHNEeTEeKCTOBBIX 3a1a9
apuMETHIECKUM
criocobom)

OnepupoBaTh MOHATHSIMU: MHO>KECTBO, [IOJJMHOKECTBO, OIEpAL[UU HAJ|
MHOXECTBAMH; HCMOJIb30BATh I'paUueCcKOCTIPEICTABICHNE MHOKECTB
U1 ONIMCAHMSI peaIbHbIX MIPOLIECCOB U SIBJIICHUH, IPU PELICHUU 3a/1a4 U3
NPYTUX y4eOHBIX IPEIMETOB.

AKTYaJIM3MpPOBATh TEPMHUHOJIOTHIO H OCHOBHBIE [IeliCTBHUS,

CBSI3aHHBIE C YMCJIAMHU: HaTypaJIbHOE YUCIIO,IIPOCTOE U COCTAaBHOE YHCIIA,

NEIMMOCTh HaTypaJIbHBIX YUCEJl, IPU3HAKHU JIETMMOCTH, LIEI0€ YUCIIO,

MO/IyJb YHCIIa,00bIKHOBEHHAS U AeCATUYHAs 1poOH, CTaHJapTHBIN BUJT

yKcIia, apupMeTHyeCcKuil KBaJIpaTHbIN KOPEHb.

BbINoJHATH JelicTBUS, CPABHUBATH U YNIOPSIA0YMBATbUKCIIA,

MPEJICTABIISITh YUCIIA Ha KOOPAUHATHOM MPSIMOM, OKPYTJISAThH YHCIIA;

BBINOJIHATH MPUKUAKY M OLIEHKY Pe3yJIbTaTa BbIUMCICHUN.

Pemath TekcTOBBIE 3a7a4u apudmMeTryeckuM ciocodbom.Pemarp

NMpaKkTHYecKUe 32/1a4M, COJIeprKallie MPOLIEHTHL,J0JIH, YaCTH,

BBIPAYKAIOLIUE 3aBUCUMOCTHU: CKOPOCTh — BpEMsI — PacCTOsIHUE,

[[eHa — KOJIMYECTBO — CTOMMOCTH,00hEM pabOThl — BpeMs —
MPOU3BOIUTENBHOCTD TPYAA.

Pa30upaThb peaibHbIe )KU3HECHHBIE CUTYaIINH,

(opmynupoBaTh 1X Ha SA3bIKE MaTEMaTHKH,

HAXOIMTh pEIICHUE, IPUMEHSS MaTeMaTUYECKUH armapar,

HHTEPIpPeTHPOBATH PE3YJIbTAT
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Auaredpanyeckue

OHepI/IpOBaTL MNOHATUAMM: CTCIICHDb C LI CJIBIM IIOKAa3aTCJIEM,

BbIpasKeHHU s apru(METHUECKUI KBapaTHBI KOPEHb,MHOTOUJICH,
(npeobpazoBaHue anredpandeckast 1poOb, TOKIAECTBO.
anredpanveckux BbINOJHATH OCHOBHBIE 1efiCTBHS: BBIIOIHITH PaCU€ThI 110
BBIpAKCHUH, (dopMynam, IpeoOpa3oBLIBATh 1IEJIbIE, TPOOHO- pallMOHATILHBIE
JOTTYCTUMBbIE BBIPAYKEHUS U BBIPAKEHUS C KOPHSMHU, PEATM30BbIBATh Pa3IokKEHNE
3HAYEHUS) MHOTOYJIEHA Ha MHOXKHUTEJIU,B TOM YHCJIE C UCTIOJIb30BaHUEM (POpMyIT
[Pa3HOCTH KBaJpaTOB U KBaJlpaTa CyMMBbI U Pa3HOCTH; HAXOIUTh
OITYCTUMBbIE 3HAYEHUSI IEPEMEHHBIX [T IPOOHO- palliOHATBHBIX
BBIPA)KEHUI, KOPHEN.
MopenupoBaTth ¢ TOMOIIBI0 (GOPMYIT peasibHbIe MPOLIECCHI U
STBITCHHST
DYyHKIUT OnepupoBatb NOHATHAMU: QyHKIHS, TpaduK QPyHKITUH,
(nmoctpoenue, HYIM (PYHKLINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOMCTBA U3YYEHHBIX
byHKIUI;
rpadudecKoe peneHme
YpaBHEHUH U UX

CUCTEM)

MPOMEXKYTKH BO3PACTaHUS, YOBIBaHUS, HAMOOJbIIIEE U
HauMEHbIIIee 3HaYCHUs PYHKIUU.

AHAJIM3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(bYHKIIUN, CTPOUTD UX Tpaduky.

OnepupoBaTh NOHATHAMM: TIPSIMas IPONOPIHUOHATBHOCTD,
oOpaTHast IPOMOPLUOHAILHOCTD, JIMHEWHAs: (PYHKIIHS,

KBaJpaTuyHas GyHKuus, napadoia, runepooa.
Hcnmoab30BaTh rpauKH 1151 ONPEIECICHUS CBOMCTB,

IMpOUCCCOB U 3aBI/ICHMOCTeI>'I, AJI pelICHUS 3a/1a4 U3 APYTUuxX
y‘le6HHX MNpeaAMETOB U peaHBHOﬁ KU3HU, MOICJIHUPOBATDH
C IIOMOIIIBIO Fpaq)I/IKOB PCAIBbHBIC ITPOUCCCHI U ABJICHUA.

Boipa:kaTh ¢popmMyJIaMH 3aBUCUMOCTU MEX/Y BETMUNHAMU

OBIIEE KOJIMYECTBO YACOB
110 I[TIPOTPAMME

102
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9 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
n/n NMPOrpamMmblI Bcero Konrpossmie TpaxTiyeckue o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
1 [ToBTOpEHNE MpOrpaMMHOTO MaTepuraia 3a 8 1 bubnuorexa [JOK
5-8 xiaccel https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
2 Hlucna i BLIHCICHHS 8 1 https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
3 Cynxwin 8 ! https://m.edso0.ru/7f419d08
. . bubnuorexa [JOK
4 YPaBHEHN C OIHOM NEPEMEHHON 14 . https://m.eds00.ru/7f419d08
. . bubnuorexa [JOK
5 HepaBenctBa ¢ o1HO# IepeMeHHOM 10 1 https://m.eds00.ru/7f419d08
6 YpaBHeHUs ¢ AByMS IEPEMEHHBIMU U UX 11 1 bubnuorexa [JOK
CHUCTEMBI https://m.edsoo.ru/7f419d08
7 HepaBeHncTBa ¢ 1ByMs EpEeMEHHBIMHU U UX 12 1 bubnuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
8 YuciioBble HOCIEN0BATEIBHOCTH 17 2 https://m.eds00.ru/7§419d08
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 14 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
[TPOTPAMME
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PA3JIEJI 5. CIIOCOBBI OHEHKHU JOCTU/KEHUA YYHAIIUMUCA ITNIAHUPYEMBIX PE3YJIbTATOB

OneHka 3HaHUH—CUCTEMAaTUYECKH MPOLIeCcC, KOTOPHIN COCTOUT B OIIPEJICIIEHUN CTENIEHU COOTBETCTBUS UMEIOLINXCS 3HAHUH,
YMEHHM, HaBBIKOB, IPEBAPUTEILHO IUIaHUPYEMBIM. [lepBoe HE0OX0IMMOE yCIIOBUE OLIEHKH: IIJITAaHUPOBAaHUE 00pa30BaTEIbHbIX LieNel; Oe3
3TOTO HENb3s CYAUTH O JOCTHUTHYTHIX pe3yibTaTtax. Bropoe HeoOxommumoe yclioBue — yCTaHOBIICHHE (PaKTHYECKOTO YPOBHS 3HAHUH U
COIIOCTABJICHUE €T0 3aJaHHBIM.

Conepxanne 1 00beM MaTepuana, oAJIeKaIIero MPOBEPKE U OLEHKE, OTIPEACISIOTCS MIPOTPaMMON TI0 MaTEMaTHKE ¢ YIETOM
TpedoBanuit 00HOBIEHHBIX @I'OC. B 3amanus A NpoBEpKU BKIOYAIOTCSI OCHOBHBIE, TUIIMYHBIE U IPUTOM PA3IMYHOM CIOKHOCTHU BOIIPOCHI,
COOTBETCTBYIOIIME MPOBEPSEMOMY pa3/ieay MPOrPaMMBI.

[Ipu mpoBepKe 3HaHUN U yMEHMH, YHaIllMXCsl YIUTENb BBISIBIISET HE TOJIBKO CTEIIEHb YCBOCHUS yJalIUMUCA TEOPUU U YMEHUS
IIPUMEHATH €€ Ha NTPAKTHUKE, HO TAKKE YMEHUE CAMOCTOSITEIIBHO MBICIIUTD.

OcHognbimu popmamu nposepKu 3HAHUIL U YMEHUIL YHAUUXCA O MaAmMeEMAMUKe AAAMCA: YCTHBIA OIIPOC, MMCbMEHHAas
CaMOCTOSITENIbHASA U KOHTPOJIbHAsL pabOThI, TECTUPOBAHUE, HAPSAY C KOTOPHIMU MPUMEHSIOTCA U Apyrue GOpMbl MPOBEPKHU.

[Ipu 3TOM yuuTBIBaeTCS, YTO B HEKOTOPBIX CIy4dasiX TOJIBKO YCTHBIN OMPOC MOKET J1aTh 00Jiee MOJIHbIE IPEACTABICHUS O 3HAHUSX U
YMEHHSIX yUYalluXcs; B TOKE BpeMsi MUCbMEHHAsi KOHTPOJIbHAasi paboTa MO3BOJISET OLEHUTh YMEHHE YJallluXcs U3JlaraTb CBOM MBICIU HA
Oymare; HaBbIKA IPAMOTHOTO U (PaKTUYECKH IPaMOTHOTO 0(OPMIICHHS BBIITOJIHAEMbIX UMU 3aJaHHMH.

IIpu oLieHKE YCTHBIX OTBETOB M MMCBbMEHHBIX KOHTPOJIBHBIX pa0OT yUUTENb B IIEPBYIO OUEPEb YUUTHIBAECT UMEIOLIUECS Y
yuaierocs (pakTH4eCKUe 3HaHUSA U YMEHHUs, UX TIOJHOTY, IPOYHOCTh, YMEHHE IPUMEHATh Ha IIPAKTUKE B PAa3JIMYHBIX CUTyalusaX. Pesynbrar
OLIEHKHM 3aBUCHUT TaKXe OT HAJIMYMA U XapakTepa OUIMOO0K, JOMYIEHHBIX IPU YCTHOM OTBETE WU MUCbMEHHOM KOHTPOJIBHOU padoTe.

1. Knaccudukanus omu0OK NpH OLeHKe 3HAHUNH, YMEHUH M HABBIKOB YYAIIUXCH.

O Omnbka cunraercst rpy0oi, eciii OHa CBUAETENILCTBYET O TOM, YTO YYEHUK HE OBJIa/Ie]l OCHOBHBIMU 3HAHUSAMU, YMEHUSAMH U UX
IIPUMECHEHHUEM.

O Omnbka cunraercst Herpy0oi, €ciii OHa CBUJETENBCTBYET O HEAOCTATOUHO MOJHOM HJIM HEJOCTATOYHO ITPOYHOM YCBOEHHH OCHOBHBIX
3HaHUHI U yMEHUH Ui 00 OTCYTCTBUM 3HAHUM, HE CUMTAIOLIUXCS B COOTBETCTBUHU € IPOIrPAMMON OCHOBHBIMHM, OOBSCHSIOLINECS
paccesHHOCTBIO WM HEJIOCMOTPOM, HO KOTOpBIE HE IPUBEIH K UCKAXEHUIO CMBICIIA, OJIYYEHHOTO YUEHUKOM 3aJJaHUs WM CrIocoda ero
BBIIIOJIHEHUS.

O K Hego4éram OTHOCATCS NOIPEIIHOCTU B YCTHOM U MUCBMEHHOW PEUN, HE HCKAKAOIME CMbICIIA OTBETA UJIN PELICHHUS, CIIy4YaliHble
OTMCKH U T. II.

K cpyovim owiuokam cnredyem omuecmu:

. HENpaBUIbHBIM BEIOOP MOPSIKA BBITOJHEHHS JEHCTBUI B BRIPAKECHUY;

. MPOIYCK HYJIS B YACTHOM IPH JIEJICHUH HATypaJIbHbIX YHCEI WIN AECATUYHBIX IpOOeii;

. HeNpaBWIbHBIM BEIOOp 3HAKa B pe3y/IbTaTe BBHIIOJHEHUS JCHCTBUI HAJl MOJIOKUTEIBHBIMU M OTPULIATEI bHBIMU YUCIIAMU; a TAKKe IPU
PacKphITUN CKOOOK U IIPU MEPEHOCE caaraeMbIX U3 OJJHOM YacTH ypaBHEHHUS B APYTYIO;

. HENpaBUIbHBIM BEIOOP AEHCTBHM MPU PELIEHUN TEKCTOBBIX 3a/1a4;
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® YMHOKCHHUC IoKa3aTesei IIpu YMHOKCHUHN CTEIICHEH C OAMHAKOBbIMU OCHOBaHUSAMMU U T.II..

. “cokparienue” IpoOu Ha caraeMoe;

. COXpaHEHHWE 3HaKa HePaBEHCTBA IPH JICJICHUH 00CHUX €ro YacTe Ha OJTHO M TOKE OTPHUIATEIILHOE YUCIIO;

. HEBEPHOE HAXOXICHUE 3HAYCHHS (DYHKIIMU TI0 3HAUCHUIO apTyMEHTa U €€ rpaduKy;

. HEMOHMMAHHE CMBICIIA PEIICHHSI CHCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH KaK Tapbl YHCET,

. HE3HAHWE OTIPEICIICHHBIX TporpaMmoit GopmMyi (GopMyITbl KOpHEH KBaIpaTHOTO YpaBHEHHSI, (OPMYIT MPOU3BOTHON YACTHOTO U
MIPOU3BEICHUS U JIP.);

. HE3HAHWE OTIPE/ICIICHUS] OCHOBHBIX IMOHSATHH, 3aKOHOB, TIPABIII, OCHOBHBIX ITOJIOXKEHUH TEOPUH, OOIICTIPUHATHIX CHMBOJIOB
0003HAYCHHI BEJTUYHH, SIMHULl UX U3MECPEHUS;

. HE3HAHWE HAUMCHOBAHUY €IMHHUII U3MEPCHUS;

. HEYMCHHUE NTPUMCHSTH 3HAHHS, AITOPUTMBI JUTS PEIICHUS Pa3HBIX THITOB 33]1a9;

. oTtOpacbiBaHue 0e3 00bSICHEHU OJTHOTO U3 KOpPHEH;

. HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IICHNS;

. HEYMEHHE YUTATh U CTPOUTH IPAPHKH;

. MOJTb30BaThCS IEPBOUCTOYHUKAMH, YICOHUKOM U CIIPAaBOYHHKAMH;

. HeyMeHHe chOPMYTUPOBATH IPEITIOKEHIE, 00paTHOE TaHHOU TEOPEME;

. CCBUJIKA TPH JIOKA3aTeJIbCTBE MJIM 00O0CHOBAHUH PEIICHHS HAa 00paTHOE YTBEPKICHHUE, BMECTO MPSMOTO;

. BBIYUCIIMTENIbHBIC OMMOKY B MPUMEPax M 3a7a4ax;

. HE JIOBECHHE /10 KOHIIA PEIICHUs 3a7a9d W TIPUMEDPA;

. HEBBITIOJHEHHOE 3aJaHuE.

K nezpybdvim outuboxam ciedyem omuecmii:

. HETOYHOCTH (POPMYIUPOBOK, ONPECICHUH, IOHITHI, TEOPHI, BI3BaHHAS HETIOJIHOTON OXBaTa OCHOBHBIX MPU3HAKOB OIIPEICIIEMOT0
MTOHSATHS WM 3aMEHOU OJIHOTO - IBYX M3 3THX IMPU3HAKOB BTOPOCTEIICHHBIMH;

. HETOYHOCTh rpaduka;

. HepalMOHAIBHBIA METO] PEIICHHUS 3a/1a4U WM HEIOCTATOYHO MPOYMaHHbBIN IIJIaH OTBETa (HAPYIICHHUE JIOTUKH, TIOJIMEHA OTACIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH );

. HEepalMOHAIbHBIE METObI PA0OTHI CO CIIPABOYHOM U IPYTOU JTUTEPATYPOK;

. HepalMoHaIbHBIC TPUEMbI BBIYUCIICHUH;

. HEBEpHO c(hOPMYITUPOBAHHBIN OTBET 3aJa4u;

. He JIOBEJICHHE /10 KOHIIa TPpeoOpa3oBaHuii;

. HEYMEHHUE pelllaTh 3a]a4u, BHIOIHSITH 3a/1aHus B 0OII[EM BHIE.

K nedouémam cnedyem omunecmu:

. HEeMpaBWIbHAS CChIJIKA HA COYETATEIbHBIN U pacipeeIuTEIbHBINA 3aKOHBI PH BBIYUCIICHUSX;

° rpaMMaTU4dCCKas OH_II/I6K8., JAOIIYIICHHAaA B HAITMCAHUU U3BCCTHOI'O YUHAIICMYCs MaTeMaTU4CCKOro TCpMHUHaA,;



. 3aMEHa YaCTHOTO JICCATUYHBIX JIPOOCH YaCTHBIM IIEJIBIX YUCEN B TOM Cliydae, KOTAa B JISTUTENE IMOCIIe 3aMsITON MeHbIIe (P, 4eM B
JICIIAMOM,;

. COXPAaHEHHE B OKOHYATEJILHOM PEe3yJIbTaTe IPU BBIUMCICHUSIX WIN IPE0OPa30BAHUSX BbIPAXKEHUN HEMPaBUIBHOM IpoOu Uiu
COKpaTUMOMH 1po0u;

. IpuBeIeHNE alredpandeckux ApoOei He K HanboJiee MPoCTOMY O0IIeMy 3HAMEHATEITIO;

. CllydaiiHbl€ MOTPEIIHOCTH B BBIUUCIICHUSAX MIPU PELICHUH FT€OMETPUUECKHX 3a/au U BBINOJIHEHNN TOXAECTBEHHBIX IPE00pa30BaHuii;
. HEINPAaBWJIBHOE CIIMChIBAHUE JAHHBIX YHCEIl, 3HAKOB;

. HepalMOoHaIbHbIE IPUEMBb] BHIYMCIEHUHN U TPeoOpa30BaHuUii;

. HeOpeKHOE BHITIOJTHEHHE 3aliCcel, YepTexKel, cXeM, rpapuKoB.

Oyenka omeema yuawe2ocs npu YCMHOM U NUCLMEHHOM ONpoce NPo8oOUMCcs N0 NAMUOAILHOU cucmeme, m. e. 3d Omeem
8LICIABTISIENCSL 0OHA U3 OMMEMOK: 2 (HeyOdosiemseopumenvho), 3 (voosiemsopumenvho), 4 (xopowto), 5 (omauuno).
2. OnieHNBaHHE YCTHBIX OTBETOB.
B ocHOBY o11leHMBaHUS YCTHOTO OTBETA YUAITUXCS TTOJIOKEHBI CIEAYIONINE MOKa3aTeIu: TPaBUILHOCTh, 000CHOBAHHOCTb,
CaMOCTOSTEILHOCTh, ITOJHOTA.
OQuiuoku:
- HEMPaBWIbHBIN OTBET HA MOCTABJIEHHBIN BOIMPOC;
- HEyMEHHE OTBETUTH HA IMOCTABJICHHBIN BOMPOC WIH BBHITIOJIHUTH 3aJjaHUE O3 TTOMOIIU YUUTEIS;
- TIpH NPAaBUIILHOM BBITIOJIHCHUHU 33/IaHUsI HEYMEHHUE JIaTh COOTBETCTBYIOIIHNE OOBSICHEHUS.
Heoouembi:
- HETOYHBIN WJIM HEMOJIHBIM OTBET HA MMOCTABJICHHBIM BOTIPOC;
- TIpH MPABUIILHOM OTBETE HEYMEHHE CaMOCTOSTEIHHO M MOJTHO 000CHOBATh, U TPOUILITIOCTPUPOBATD €T0;
- HEyMEHHE TOYHO c(hOpMYyIHPOBATH OTBET PEIICHHOM 3a/1a4H;
- MEJICHHBIN TEMII BBITIOJIHEHHUS 3a/1aHMS, HE SIBJISIONTUNACS WHIUBUIYAIBHOW 0COOCHHOCTBIO IKOJIbHUKA;
- HEMPABWJIHLHOE MPOU3HOIICHUE MATEMATHICCKUX TEPMHHOB.

I'panuiia Mex 1y OMIMOKaMU M HEJI0UETAMHU SIBIISIETCS B HEKOTOPOU CTEIIEHU YCJIOBHOM. B 0/1HO BpeMs ITpu OJTHMX 00CTOSTEILCTBAX
JOMYIICHHAS YYalTUMKICS OTPEHTHOCTh MOKET PACCMaTPUBATHLCS KaK OIMIMOKA, B IPYroe BpeMsl M IPU JAPYTHX 00CTOSITEIHCTBAX OHA MOYKET
paccMaTpUBaThCS KaK HEJOYET.

[Ipu mpoBeeHUH YCTHOTO OIIPOCa YIUTENIO0 HEOOXO0IUMO NPUOEPIHCUBAMBCS CLEOVIOUUX PEKOMEHOAYULL!
-BOTMPOCHI I0JDKHBI OBITh KOPPEKTHBIMU, HE JOMYCKAOIIUMH IBYCMBICIEHHOCTH;
-ydJaiemMycs JOJKHBI ObITh COOOIIEHBI KPUTEPHH BEPHOTO OTBETA (PEIIUTh ¢ 00BSICHEHHEM, BOCIIPOU3BECTH MPABUIIO, UCMIOIB30BAHHOE MIPH
PEIICHUH U T.I1.) © HOPMBI OIIEHKH;
-BO BpeMs OTBETa HE CIIeAyeT mepeduBaTh y4alerocs, BEICIYIIaTh 10 KOHIIA U, TPU HATUYUU
OIMOOK, HABOSIIMMHU BOTIPOCAMH JIaTh BO3MOXKHOCTh CAMOMY MX UCTIPABUTh.
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OueHKa YCTHBIX OTBETOB:

a) Omeem oyenusaemcs ommemkou “5”, ecau yyawuiics:

- TIOJIHOCTBIO PaCKPBUI COJICpKAHUE MaTepHalia B 00beMe, MPEeTyCMOTPEHHOM  TIPOrpPaMMOM U y4eOHUKOM;

- U3JIOKWJT MaTEepPHaJl TPAMOTHBIM SI3bIKOM, TOYHO UCIOJIb3ySd MATEMaTHYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, B OMPEICICHHOM JJOTUUECKON
[IOCJIEIOBATEIbHOCTH;

- MPaBWJIHHO BBITIOJIHII PUCYHKH, YEPTEIKH, TPAPUKH, COITyTCTBYIOIINE OTBETY;

- TIOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU ITPUMEPAMU, IPUMEHSITh B HOBOM CUTYaIlUU MPHU BHITIOJIHEHUH MTPAKTUYECKOTO
3a/IaHuUs;

- IPOJIEMOHCTPUPOBAJ YCBOCHHE paHEE  M3YYEHHBIX COIMYTCTBYIOLIUX BOTIPOCOB, CHOPMHUPOBAHHOCTh U YCTOMYUBOCTD UCIIOJIB3YEMBIX TPU
OTBETE YMEHHUI U HABBIKOB;

- IpU OTBETE OOHAPYKUBAET OCO3HAHHOE YCBOEHUE U3yYEHHOT0 yueOHOT0 MaTrepuala U yMEEeT UM CaMOCTOSATENbHO MOJIb30BaThCS;

- IPOM3BOIUT BBIYUCIICHHSI TIPABMIIBHO U JOCTAaTOYHO OBICTPO;

- YMEET CaMOCTOSITEIHHO PEIINTh 3371a9y (COCTaBUTH TUIaH, PEIINTh, OOBSICHUTH X0/ PEIICHUS ¥ TOYHO C(HOPMYTUPOBATH OTBET HA BOTIPOC
3a/1a4un);

- OTBEYAJl CAMOCTOSITENIbHO, 0€3 HAaBOASIIUX BOIIPOCOB YUUTEIIS.

Bosmooicnbl 1-2 nHemouHocmu npu oceeujenuu mMopocmeneHHblX 60NPOCo8 UU 8 8bIKIAOKAX, KOMOpble YYeHUK 1e2KO0 UCNPABUL NOCTle
3amMeyanus yuumens.

0) Omeem oyenusaemcs ommemxou “‘4”, ecinyv yaoBIETBOPSET B OCHOBHOM TpeOOBaHUSIM Ha OIEHKY “5”, HO IIPU 3TOM UMEET OJHH M3
HEJI0YETOB:

- B M3JI0)KEHHUH JIOMYIIEHbI HEOOIbIIHE MPOOeIbl, He HCKAa3UBILNE MaTEMaTHUECKOE COJiepKaHNe OTBETA;

- IOMyIIEHbI 1-2 HeoueTa Npu OCBEIIEHHH OCHOBHOTO COJIEP:KaHUs OTBETA, UCIIPABICHHBIE MIOCIIE 3aMEUaHUs YUUTEs;

- IOMYIIEHbI OlMOKa 1K 00jiee IByX HeI0UETOB IIPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB UJIU B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIE MOCIIE
3aMeuyaHus yUuTess.

- YUEHUK JIOMYCKAET OT/eIbHbIE HETOYHOCTU B (GOPMYIUPOBKAX;

- HE BCET/Ia UCIIOJIb3YET PAllMOHATIbHBIE TPUEMbI BBIYMCIICHUH, IIPU 3TOM YYCHHK JIETKO MCTIPABIISET 3TH HEI0UEThI caM MpHU yKa3aHUH HAa HUX
YUUTEIIEM.

B) Omeem oyenugaemcs ommemxou “3”, ecinu:

- HETIOJTHO PAaCKPBITO COJEpIKaHUE MaTepHralia (coaepKaHue U3JI0KEeHO hparMeHTapHO, He BCEr/ia OCIeI0BATENbHO ), HO MOKa3aHo o0IIee
MMOHMMAaHKE BOIIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE IS AaTbHEHIIIEro YCBOCHHUS TPOTPaMMBI;

- IMEITUCh 3aTPYAHEHUS WIH JIOMYIIEHBI OITMOKH B OMPEIeICHUH TIOHITHIA, UCTIOJIb30BaHUU MaTeMaTHYEeCKOW TEPMUHOJIOTHH, YEPTEXKAX,
BBIKJIaJIKaX, UCITPABJICHHBIE MTOCJIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTENS;

- YUEHUK HE CIIPABUJICS C IPUMEHEHHUEM TEOPUH B HOBOM CUTYyallUU MPH BBHIMOJIHEHUH MPAKTUYECKOTO 3a/1aHusl, HO BBITIOIHIII 00s3aTeNbHOE
3a/1aHuUE;

- IPU I0CTATOYHOM 3HAHUU TEOPETHUUECKOTO MaTepualia BhIsSBJICHA HEOCTaTOUHAsi COPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB;
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- YUEHHK ITOKa3bIBAET OCO3HAHHOE YCBOEHHUE 00Jiee MOJIOBUHBI M3YYE€HHBIX BOIIPOCOB, JOIYCKAeT OIIMOKH B BEIYMCIICHUSAX U PEIICHUH 3a/1a4,
HO HCHIPABIISIET UX C TIOMOUIBIO YUUTEIIS.

r) Omeem oyenusaemcs ommemrou ‘2", ecnu:

- HE PaCKpPBITO COJIep)KaHne YIeOHOTO MaTepHaa,

- 00Hapy)KEeHO HEe3HaHWE WM HETIOHMMAaHNE YIEHUKOM OOJIbIel MM HanboJiee BayKHOM yacT y4eOHOTO MaTepraa;

- IOTTYIICHBI OIIMOKU B OIIPEeSICHIH MOHATHS, IPA UCTIOIH30BAHUN MaTEMAaTHIECKON TEPMHUHOJIOTUH, B PUCYHKAX, YepTeKax WIH rpadukax,
B BBIKJIaJIKaX, KOTOPBIE HE HCIPABIICHBI ITOCIIE HECKOJIBKUX HABOAIINX BOIIPOCOB YUUTEIIS.

- YUEHHK HE CIPABJISIETCS C pEIICHUEM 3aad ¥ BBIYMCICHUSMH JTAXKE C TIOMOIIBIO YIUTEIIS.

3. OueHnBaHue MMCbMEHHBIX PadoT.

[Ipu onleHMBaHUH MUCHMEHHBIX paOOT HEOOXOIMMO YUUTHIBATh HAJTMYHE OITMOOK M HEAOYETOB, BIHSIONIMX HA CHUKEHNE OTMETKH.
Ouwiuoku:

- He3HaHWE WM HETPAaBWIIBHOE TPUMEHEHHE CBOWCTB, MPABHII, aITOPUTMOB, CYIIECTBYIONINX 3aBUCHMOCTEH, JISKANTNX B OCHOBE BBITOJITHEHHS
3aJJaHUS WA UCTIOJIb3YEMBIX B XOJI€ €0 BBHITIOJTHEHHUS;

- HeTIpaBWJIbHBIN BBIOOp JEMCTBUIA, Oneparuii;

- HEBEpHBIC BBIUMCIICHUS B CITydae, KOT/Ia IeJb 33aHus — TPOBEPKA BEIUMCIUTEIBHBIX YMEHUI U HABBIKOB;

- POITYCK YaCTH MAaTEMaTHYECKHUX BBIKIIAJIOK, ICHCTBHIA, OTIEpaIliii, CYIIECTBEHHO BIHSIONIUX Ha MOJyYeHNE TIPAaBUIIBHOTO OTBETA;

- HECOOTBETCTBUE MOSICHUTEJILHOTO TEKCTA, OTBETA 3a/laHMsl, HAMMEHOBAHUS BEJIMYHMH BBINOJIHEHHBIM JEHCTBUSAM U MOJIy4YEHHBIM
pe3yibTaram;

- HECOOTBETCTBUE BBINIOJHEHHBIX U3MEPEHUIN 1 FEOMETPHUUECKUX IOCTPOCHHUH 3aJaHHBIM ITapaMeTpaMm.

Heoouémoi:

- HEIIPAaBUJIbHOE CIIUCBhIBAHUE JaHHBIX (YUCENl, 3HAKOB, 0003HAYEHUH, BEJIMUUH);

- OIIMOKH B 3aMUCAX MATEMAaTUYECKUX TEPMUHOB, CUMBOJIOB IIpU 0()OPMIIEHUU MaTEMaTHYECKUX BBIKJIAI0K;

- HEBEPHBIE BBIUMCIIEHUS B CiIydae, KOT/a LeJb 3aJaHus HE CBA3aHA C IPOBEPKOM BBIYMCIUTEIbHBIX YMEHUI U HAaBBIKOB,;

- HaJIM4Me 3alMCH JCHCTBUH;

- OTCYTCTBHUE OTBETA K 3aJIJaHUIO UJIM OLUIMOKH B 3aIIMCH OTBETA.

CHuoicenue ommemku 3a obuee nevamiaeHue om pabomsl O0NYCKAEMCs 8 CAYUAsX, YKAZAHHBIX GblLULe.

OueHnkKa nucbMeHHbIX Omeemos:

IIpu oyenke camocmosmenvhvlx pabom, GKIIOUAIOWUX 8 CeDsl NPOGEPK) 8bIYUCIUMENLHBIX HABLIKOS, CINABAMCA CIe0VIoujUe OMMeEmKU.
“5”- paboTa BbINOIHEHA 06€301HO0YHO;

“4”- B pabote nonymeHsl 1 rpybas u 1-2 HerpyOble omnoKy;

“3”- B pabote fomyieHsl 2-3 rpyobie uiau 3 u 6osee HerpyOble OMMOKHY;

“2”- ecnu B paboTe omyIeHs! 4 u 60siee TpyoObIX OLIMOOK.

IIpu oyenke camocmosmenvhvlx pabom, COCIMOAWUX MOILKO U3 3a0al, CMABAMCs CledyIouue OmMemKu.

“5”- ecnu 3a7auu peleHbl 0e3 OMnOoK;
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“4”- ecnu gomymieHsl 1-2 HerpyOblie ommoOKy;
“3”- ecnu gomymiensl 1 rpy6as u 3-4 HerpyOble OmnOKy;
“27- ecnu pomnyiieHo 2 u 6osee rpyobIX OMIMOOK.
IIpu oyenxe KOMOUHUPOBAHHBIX CAMOCMOAMENLHBIX PAOOM.:
OtMmetka "5" craBUTCS, eciu paboTa BHITIOJIHEHA 0€301TMO0YHO;
Otmetka "4" craButcs, eciu B pabote gomnymieHs! 1-2 ommoOku u 1-2 Hegovera, mpu 3TOM OUIMOKK HE TOJHKHO OBITH B 33/1a4€;
Otmerka "3" cTaBuTcs, eciu B padote aomnyuieHs! 3-4 ommbku u 3-4 HenoYeTa;
Otmetka "2" cTaBuTCS, €ciiu B paboTe AOMYILIEHBI 5 OIINO0K;
IIpu oyenke nucbMeHHbIX KOHMPOILHBIX PAOOM.:
Omeem oyenusaemcs Ommemrou «5», eciu:
- paboTa BBINOJIHEHA OJHOCTHIO;
- B JIOTUYECKUX PACCYKJIEHUSAX U 000CHOBaHUHM PEIICHUs HET MPoOesIoB U OIINOOK;
- B pEIIEHUH HET MaTeMaTHYEeCKHX OMNOO0K (BO3MOXHA OJHA HETOUHOCTb, ONHCKA, KOTOpasi He SIBJIIETCS CJIEICTBUEM HE3HAHUS WJIH
HETIOHWMAaHHS Y4eOHOTO MaTepuana).
Omesem oyenusaemcs ommemrou «4», eciu:
- paboTa BBINOJIHEHA OJHOCTHIO, HO 00OCHOBAHUS 11arOB PEIIEHUsI HEOCTATOYHBI (€ClIu yMeHHEe 000CHOBBIBATh PACCyXACHUS HE SBISIOCH
CHeIUaIbHbIM 00BEKTOM MPOBEPKH);
- IOMyLIEHbI OJJHA OIMOKA UM €CTh JIBA — TPU HEJ0UYETA B BBIKJIQAKAX, PUCYHKAX, YepTexkax UM rpadukax (€ciu 3Tu BUAbI paboT He
SIBJISUTHCH CHIEIUAIBHBIM 0OBEKTOM TPOBEPKH ).
Omeem ouenugaemcs Ommemrou «3», eciu.
- IoNyIeHo Oosee 0JHOM OIMOKHU 1iu OoJiee IBYX — TPeX HE0UETOB B BhIKJIAJKaX, YepTexax Wi rpadukax, Ho oOyuaromuiics o0nagaer
00s13aTeNIbHBIMU YMEHUSIMHU 110 ITPOBEPSIEMOI TEME.
Omeem ouenugaemcs Ommemrou «2», eciu.
- IONYLIEHbI CYILECTBEHHbIE OIINOKY, TOKa3aBIlIKe, YTO o0ydarouuiics He oOsagaer 00s3aTeIbHBIMU YMEHUAMU 10 JAHHOW TeMe B IIOJIHOMN
Mepe.
pU_oyeHKe 3a0aHull, C8A3AHHBIX C 2e0MEeMPUIECKUM MAMEPUATIOM, CHUMAEMCs OUUOKOU, eclu!
1] 0 &
- YUEHMK HEBEPHO MOCTPOMJI TEOMETPUUECKYIO QUTYDPY,
- He co0JII01all pa3Mepbl, HEBEPHO MEPEBeNl OJHU eIMHUIIBI U3MEPEHUs B pYyTrHe,
- HE YMEeT UCIOJb30BaTh YEPTEHKHBII MHCTPYMEHT JJIs1 U3MEPEHHs UM TOCTPOEHHSI FEOMETPUUECKUX (HUryp.
PU_OYEHUBAHUU 3A0AHUL, CBA3AHHBIX C 2e0MEMPULECKUM MAMEPUATIOM, CIABAMCA Ce0VIOuUe OMMEmKU.
1] 0 0
Otmetka "5" cTaBuTCs, eciu paboTa BbINOJIHEHA 0e301IHO0YHO;
Otmetka "4" cTaBuTcs, eciu B paboTte gomyiieHs! 1-2 ommoka;
Otmetka "3" cTaBuTCS, €ciM B paboTe TOMYyIIEHb! 3 OIINOKH;
Otmetka "2" cTaBuTCs, eciu B paboTte gomnyiieHo 4 u 6osee ommooK.
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IIpu oyenusanuu Mamemamuyecko20 OUKMAHMA CMaAAmcs ciedyioujue OmmemKuy.

OtmeTka «5» CTaBHUTCS, €CIM Be padoTa BBINOJIHEHA O€301IMO0YHO;

OtmeTKa «4» CTaBUTCS, €CIIM BBIMOJTHEHA HEBEPHO 1/5 4acTh MpUMEpPOB OT OOIIETo YUCIIa;

Otmetka «3» CTaBHUTCS, €CIIM BBITIOITHEHA HEBEPHO 1/4 yacTh MPUMEPOB OT MX OOIIETO YUCIIA;

OTMeTKa «2» CTaBHUTCS, €CIIH BHITIOJIHEHA HEBEPHO 1/2 4acTh MpUMEPOB OT UX OOMIETO YHCIa.

Ilpumeuanue: 3a epammamuueckue owubKY, OonyujeHnvle 8 pabome, OYeHKa O MAmemMamuke He CHUNCAENCA.

Ouenusanue pe3y1bmamos mecmuposanusl

[Ipu orileHUBaHUY pe3yIbTaTOB TECTUPOBAHMSI HEOOXOIMMO MOJICUUTATh YKciIo OayioB. OueHnBas padoTy B Oamiax, yuuTenlb
MIPeIBAPUTENILHO TOJICUUTHIBAET MAKCUMAIIBHYIO CYMMY OaJIJIOB, KOTOPYIO MOKET MOJYYUTh YUEHUK, U LIEHY OJIHOTO O6ajuia (B MPOLEHTAaXx).
[Ipu BrIBeIeHNH OOIIEH OTMETKH YYUTENIb OPUEHTUPYETCS Ha CIAEAYIOUIYIO 1Ky OTMETOK:

OrMeTka 5 4 3 2

% OT MaKCUMAJILHOTO YHCJIa 90-100 70-89 50-69 0-49
OaJu10B




PA3JIEJI 6. MATEPUAJIbHO TEXHUYECKOE U YYEBHO-METOJJAYECKOE OFECIIEYEHUE PABOYEN ITPOT PAMMBbBI

METOANUYECKHUE MATEPHUAJIBI UISA YYHEHUKA

» Anre6pa, 7 kiacc/ Maxkaperae FO.H., Munmtok H.I'., Hemkos K.1. u apyrue, Akunoneproe odmectBo «M3natensctBo «IIpocBemienney
» Anre6pa, 8 kiacc/ Maxkaperaes FO.H., Munmtok H.I'., Hemkos K.W. u npyrue, Akunoneproe obmectBo «M3natensctBo «IIpocBemienney
» Anre6pa, 9 kiacc/ Maxkaperaes FO.H., Munmtok H.I'., Hemkos K.U. u apyrue, Akuroneproe obmectBo «M3natensctBo «IIpocBemienney

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Metoandeckue pexomenaaruu ais 7-9 kimaccos /FO.M. Komsirun, M.B. TkaueBa , H.E. ®enoposa, M.U. [1labyrnn

VYpoku anreops! B 8 kiacce. / B.M. Xoxos, JI.b. Kpaiinesa. [Tocobue mis yuuteneit. / M.: Bepoym — M

Anrebpa. JIunakruaeckue marepuansl. 7 kiacc, /B.M.XKoxos, FO.H.Makapsrues, H.I'.Munmtok. - M.: [IpocBenienue

Anrebpa. [lunaktudyeckue marepuainsl. 7 kiacc, /M.B.TkaueBa, H.E. ®enoposa, M.U. 11laOynun. u ap.- M.: [Ipocseienue
Temarnueckue tectol as 7 kinacca/ M.B. TkaueBa - M.: [Ipocsenienune

Anrebpa. JIunakruaeckue matepuainsl. 8 kiace, /B.1.)Koxos, FO.H.Makaperues, H.I'.Munmiok. - M.: [IpocBenienue

Anrebpa. JIunakruaeckue matepuainsl. 8 kiace, /M.B.TkaueBa, H.E. ®enoposa, M.U. [llabynun. u ap.- M.: [Ipocenienue
Tematnueckue tectol as 8 kinacca/ M.B. TkaueBa - M.: [Ipocsenienune

Anrebpa. JIunakruaeckue marepuansl. 9 kiacc, /B.1M.Koxos, FO.H.Makapsrues, H.I'.Munmatok. - M.: [IpocBemienue

Anrebpa. JInnakruaeckue matepuainl. 9 kimace, /M.B.TkaueBa, H.E. ®enoposa, M.W. 1labynuH. u ap.- M.: [Ipocenienue
Temarnueckue Tectol A 9 kinacca/ M.B. TkaueBa - M.: [IpocBenienue

bank 3aganuii st popmMupoBaHUs U OLICHKU (GYHKIIMOHATBHONW TPAMOTHOCTH

00y4JaroIuxcsi OCHOBHOM MIKOJIBI (5—9 Kiaccel) [ DnekTpoHHsbIi pecype]. — URL:

http://skiv.instrao.ru/bank-zadaniy/ (nara obpamenus: 08.10.2023).

Kosanesa I'.C., Pocnosa JI.O., Peinze O.A. u n1p. Maremarnueckas rpaMoTHOCTh. COOPHUK 3TaTOHHBIX 3aqaHuil. Beimyck 1. Yueb.
[Tocobue ms obmeodpasosar. opr-nmid. B 2-x u. Y. 1 / mox pex. I'.C. KoBanesoii JI.O. Pocnosoii. — M.; CIIG.: IIpocsemnienue, 2020. —
79 c.

Kosanesa I'.C., Pocnora JI.O., Ksutko E.C. u 1p. Maremaruueckas rpaMoTHOCTb. COOpHHK 3TallOHHBIX 3a1aHui. Beimyck 1. YueO.
[Toco6ue nns o6meobpazoBar. opr-uuit. B 2-x u. Y. 2 / mox pen. I'.C. Kosanesoii, JI.O. Pocnooii. — M.; CII6.: [Ipocsemenue, 2020.
-79c.

Kpacusuckas K.A., Peinze O.A. OnbIT mpoBeACHUS JUATHOCTUKU TOTOBHOCTH MATUKIACCHUKOB K U3yUYEHUIO MAaTEMaTHKH //
OteuecTBeHHas U 3apyOexHas nefgaroruka. — 2017. — T. 2. — Ne 2 (38). — C. 164-176.
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e Kpacusanckas K.A., Peize O.A., [aBbiioBa E.W. CpaBHUTENBHAS OLIEHKA MaTEMATUUYECKON IIOJTOTOBKH HIKOJIBHUKOB: U3 YETBEPTOTO
Kiacca B maThid // OTeuecTBeHHas U 3apy0OexHas neparoruka. — 2016.— Ne 4 (31). — C. 96-110.

e Meroanyeckne peKOMEHIAINH 10 CUCTEME OLIEHKH JIOCTHKECHUS 00yJIalONIIMHUCS TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS ITPOTPaMM
Ha4YaJIbHOTO OOIIEro, OCHOBHOTO OOMIETo U CpeHero obmiero oopazoBanus (mucbMo MUHHCTEPCTBA MpOCBeIeHus Poccuiickoi
®deneparun ot 13.01.2023 Ne 03-49).

e @enepanbHas paboyas mporpamma 1o yaeonomy npeamery «Matemarukay (6a30BbIil ypoBens) // EmiuHoe conepkanue o0mero
obOpa3zoBanus. [DnexkTpoHHbI pecypc] — 13 ®PIT Maremaruka 5-9-xmaccel_6a3za.pdf (edsoo.ru) (mara oopamenus: 08.10.2023).

e DJIeKTPOHHBIN OAHK 3aJaHUM JJIs OLIEHKH (PYHKIMOHAIBHOM rpaMoTHOCTH [DnekTpoHHbIN pecypc]. — URL: https://fg.resh.edu.ru/(nata
obpamenus: 08.10.2023).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru
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