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IosicuuTeNLHAA 3aIUCKA

Anrebpa sBISETCS OJHHM M3 OIOPHBIX KYpPCOB OCHOBHOTO 0O0IIero oOpa3oBaHHUs: OHa
o0ecrieurBaeT M3y4e€HHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U F'yMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHHE HEOOXOIUMO Ui NMPOIODKEHHsST 00pa30BaHMUS U B MOBCETHEBHON KHU3HH.
Pa3Bute y oOydaomMXCs HAy4YHBIX MPEICTaBICHUM O MPOUCXOXKACHUU U CYIIHOCTH
anreOpandecknx abCTpakuuii, criocobe OTpakeHUsI MaTeMaTHYECKONW HAyKOH SIBJIGHUI M MPOIIECCOB
B IPUPO/JIE U OOILECTBE, POJIU MATEMATUYECKOTO MOICTUPOBAHNS B HAYyYHOM TIO3HAHUH U B IPAKTHKE
COCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS U KAUE€CTB MBILIUICHUS, HEOOXOAUMBIX ISl
ajanTaluyu B COBpeMEHHOM IdpoBoM oOmiecTBe. M3ydeHue anreOpbl oOecriedymBaeT pa3BUTHE
yMeHHS HaOI01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJBI, (OPMYIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpsl 00eCHeuyMBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS
oOy4aroluxcsi: OHM HUCHOJb3YIOT NEAYKTUBHBIE W WHIYKTHUBHBIE pacCyXIeHHs, 00oOLIeHHe U
KOHKpETH3aIuio, abcTparupoBanre U ananoruto. O0ydeHue aiaredpe mpearnosaraeT 3HauuTeNIbHbINR
00BEM CaMOCTOATEIBHON JAESTENIbHOCTH 00Y4aIOIIUXCsl, IOATOMY CaMOCTOATEIbLHOE pPellIeHue 3a1a4
SABIISICTCA pealn3anneit AeaTeIbHOCTHOTO MPUHITUIA O0yUeHHS.

B cTpykType mporpamMmel yaeOHOTO Kypca «Anredpa» Ijisi OCHOBHOTO OOIIETo 00pa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJEp’KaTeNbHO-METOANYECKHEe NUHHHM: «YHucrna W BBIYUCICHU,
«Anrebpanyeckre BBIpOKCHHS», «YPaBHCHHs W HEpaBeHCTBay», «DyHkmumm». Kaxmas uz 3THX
COJIEPKATEIIbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSDKCHUU TPEX JIeT M3YYCHHs Kypca,
B3aUMOJICICTBYA C JAPYTMMHU €ro JUHUSAMU. B Xome u3ydeHus ydeOHOro Kypca 0O0ydaromuMmcs
MPUXOJUTCS JOTMUYECKH pacCyXJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M ¢
3TUM B IMporpaMMmy Yy4eOHOro Kypca «AnredOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3zeiiax MaTeMaTHUECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIAZICHUIO 00Y4YaOIIMMHUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUeCcKOro s3bika. Colep:kaTenbHON 1
CTPYKTYpPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Copepxannie TUHUN «HUCIa U BBIUMCICHUS CIY’)KUT OCHOBOH JIJIsl TambHEHIIEro W3Y4CHUS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y O0YYAIOIIUXCS JIOTHYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHS TOJh30BAThCS AQITOPUTMAMH, a TaKXKe TMPUOOPETCHUI0 TMPAKTUYECKUX HABBIKOB,
HE0OXOIMMBIX JIJIsl TOBCETHEBHOM *U3HU. Pa3BuTHE NOHATHS O YKCie HAa YPOBHE OCHOBHOT'O O0IIIETO
o0pa3oBaHMs CBS3aHO C pAlMOHAIBHBIMH U HWPPALUOHAIBHBIMH 4YHCIaMH, (OPMHUPOBAHHEM
MIPEACTABICHUN O NEHCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHUSI YMCIOBOW JIMHUM OTHECEHO K
cpenHemy o01eMy 00pa3oBaHUIO.

Coneprxanne IBYX anreOpandecKux JUHUN — « AnreOpandecKue BeIpaKeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO y OOYYAIOIIMXCS MaTEMaTHYEeCKOro amrmaparta,
HEOOXOIUMOTo Ui peuleHHs] 3aJad MaTeMaTHKH, CMEXHBIX MPEeIMETOB U MPaKTUKO-
OpPHEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOro o0mero oOpa3oBaHusi y4eOHBI MaTepHuan
IpyHIHUPYETCs BOKPYT pallMOHATbHBIX BhIpaxeHH. Anredpa JeMOHCTPUPYET 3HAUEHUE MAaTEMaTUKU
KaK s3bIKa JJIS1 IOCTPOCHUSI MAaTEMaTHYECKUX MOJIENIEH, OMMCAaHUs TPOLIECCOB U SIBICHUH peabHOTO
Mupa. B 3amaun oOydeHus anreOpe BXOJAT TakKe JalibHEWIee pa3BUTHE AITOPUTMHUYECKOIO
MBIIUICHHUS,, HEOOXOIMMOIr0, B YaCTHOCTH, JJISI OCBOEHHS Kypca HMH(OPMATHKH, W OBJIAJCHHE
HaBbIKaMU JENYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBOJBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Coneprxanne GyHKIIMOHATBEHO-TpadUIECKON JIMHUH HAIIEJICHO Ha IMOJyYeHrEe 00 yJIaroIIMHUCS
3HAHUW 0 (PYHKIMSIX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJETH IS ONMUCAHUS U UCCIEHOBaHUS
Pa3HOOOPAa3HBIX MPOIIECCOB U SBJICHUN B IPUPOJIE U o01ecTBe. M3ydueHne maTepuana cnocoOCTByeT
Pa3BUTHUIO y OOYYAIOIIMXCS YMEHHS HCIOJIB30BaTh PAa3IMYHBIC BBIPA3UTENBHBIE CPEICTBA SI3BIKA
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MaTeMaTHUKU — CJOBECHBIC, CHMBOJHMYECKHE, TpaduyecKkue, BHOCHT BKJIaJ B (HOpMUpPOBaHHE
MPEICTAaBICHUM O pOJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIIN3ALNN U KYJIbTYpPHI.

Cornacno ydeOHOMY IUIaHy B 7-9 Kiaccax u3ydaercsi yuyeOHBIH Kypc «Anredpay, KOTOPBIH
BKJIIOYAET CJEAYIOIIME OCHOBHBbIE pa3fenbl  coiepxaHus: «Yucia W BBIYUCICHUSY,
«AnreOpanuecKue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIIUNY.

Ha uzydenne yaeOHorO Kypcea «Anredpa» orBoautcst 306 wacos: B 7 kinacce — 102 gaca (3 gaca
B Hezlento), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HeZelno).

Conep:xxanue yueOHOro npeamera «Ajaredpa»
7 KJIACC

Yuciia v BbIYMCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, IEPEX0/ OT OJHOM (opMBI 3anucu Apoleit K APYyrou.
[lonsiTE paLMOHAIBHOTO YHCIIA, 3alMCh, CPABHEHUE, YINOPSINOYMBAHME DPALMOHAIBHBIX YHCEIN.
Apudmernueckne IeHCTBUS ¢ pallMOHAIBHBIMU YUCIIaMU. PelieHne 3a1a4 u3 peaqbHON MPaKTHKH Ha
4acTH, Ha IpOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpelesieHue, NMpeoOpa3oBaHUE BBIPAKCHUN Ha
OCHOBE OIIpEe/IeNICHHs], 3aMCh 00bIINX Yncell. [IporeHTsl, 3an1uchk NpoLEeHTOB B BUJE Apo0Ou 1 Jpodu
B BU/JIE MIPOLICHTOB. Tpu OCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKH.

[IpuMeHeHrEe MPU3HAKOB AEIUMOCTH, PA3JIOKEHHE HA MHOXKUTEIIN HATYPAJIBHBIX YU CEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsMasi 1 0OpaTHasi MpOIOPLUOHATBHOCTH.

AsiredOpanyeckue BbIpasKeHUsI

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAXKCHUSA C NEPEMEHHOW. JlONyCTHMMBIE 3HAYEHUS
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUI€ PopMyibl. Beruncnenus no
dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUHN, TOXKIESCTBEHHO PABHbIE BBIPAYKEHHSI, IPaBHIIa
npeoOpa3oBaHusl CyMM M IPOM3BEACHUI, MpaBHUIa PACKPBITUS CKOOOK M NPUBEACHUS MOIAOOHBIX
cllaraéMblX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIEM.

OpHowieHbl U MHorowieHbl. CreneHb MHorowieHa. ClOXeHHE, BBIUYMTAHHWE, YMHOXXECHHE
MHOro4wIeHOB. (POpMyJbl COKPAaIEHHOIO YMHOMKEHHWS: KBaJApaT CyMMBl M KBaJIpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHMs, IMpaBHJa MPeoOpa3oBaHUs YPAaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHE C OJTHOM NIEPEMEHHOM, YUCIIO KOPHEW JINHEWHOIO YPaBHEHUs, PEIICHUE
JUHENHBIX ypaBHeHUH. CocTaBlIeHNE YpaBHEHUH 10 YCIOBHUIO 33auu. PellieHne TEKCTOBBIX 3a4au C
MMOMOUIBIO YPABHEHHUI.

JluneliHoe ypaBHEHHE C JABYMS INEpeMEHHBIMH M ero rpaguk. Cucrema IBYX JMHEHHBIX
ypaBHEHUW C JBYMs TepeMEHHBIMHU. PemieHue cucrteM ypaBHEHUH CIOCOOOM TOJICTaHOBKH.
IIpumepsl penieHns: TEKCTOBBIX 3a7au ¢ IIOMOILBIO CUCTEM ypaBHEHUM.

DOyHKIUT

Koopaunara Touku Ha npsiMmoil. YncnoBble IpoMexXyTKU. PaccTosHne Mexay AByMs TOUKaMH
KOOPJMHATHOW MPSIMOM.

[IpsmoyronbHas cucrtema KoopauHat, ocu Ox um Oy. Abcuucca WM OpJMHATA TOYKU Ha
KOOpPAMHATHOW TUIOCKOCTH. IIpumepnl rpadukoB, 3amaHHbIX ¢dopmynamu. UrteHue rpadukoB
peanbHbIX 3aBUcHMOCTed. [lonsatue ¢pynkunu. I'padpuk ¢pynkumu. CoiictBa ¢yHkumid. JInneiHas
¢bynkums, e€ rpaduk. I'paduk ynkuu y = [x|. I'padmueckoe perneHne TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KJIACC
Yucyia 1 BBIYUCIEHUSA



KBangpatubiii kopeHb u3 uucna. [loHstue 00 wuppanuoHaJIbHOM uwncie. JlecsTuyHble
NpUOIMKEHNUs UppalMOHAIBHBIX yucend. CBolicTBa apu(PMeTHUECKUX KBaJpaTHBIX KOPHEH M HX
IpUMEHEHHE K IPeoOpa30BaHUIO YMCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. [leiicTBUTENbHBIC YHCIIA.

CreneHb ¢ 1HenbIM MokaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3aKCh YUCIIA.

Auredpanyeckue BbIPasKeHUs!

KBanpaTHblil TpEXWIEH, pa3I0KEHUE KBaPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckas apoOb. OcHOBHOE CBOWCTBO anredOpamdeckoil npobu. CroxxeHwue,
BBIUUTAHHUE, YMHOXCHME, JeJIeHHe aiareOpandeckux IpoOel. PanuoHaibHbIE BBIpaXKEHUS U HUX
npeoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, Qopmyla KOpHEH KBaapaTHOTo ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUWM, CBOASIIMXCS K JUHEHHBIM U KBajapaTHbIM. [Ipocreiimme apoGHO-
paloHaIbHbIE YPABHEHUS.

I'papuueckas mHTepnpeTanys ypaBHEHUH C JIBYyMs IEPEMEHHBIMM M CHCTEM JIMHEWHBIX
YPaBHEHUH C IBYMs IlepeMeHHbIMU. [IpuMepsl pelieHus CUCTEM HEIUHEWHBIX YPaBHEHUN C JBYMS
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBbie HEpaBEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ 0HOI nepeMeHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHElHbIe HEpaBeHCTBA ¢ OJHON mNepeMeHHOW. CHCTEMbI JIMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

DyHKUMH

[Tonstue dynakmuu. OO6macTh ompeneseHUuss W MHOXECTBO 3HadeHHH (GyHKIHUH. CrocOoOBI
3amaHus QyHKIUH.

I'paduk pynkuu. Urenue coiictB PpyHkimu mo e€ rpaduky. [Ipumepsl rpadukoB GhyHKINH,
OTPaXKAIOIIUX pealbHbIE IPOLECCHI.

@OyHKIUY, ONMCHIBAIOIIME MPSAMYIO U OOpAaTHYIO NPONOPLUUOHAIBHBIE 3aBHCUMOCTH, HX
rpadukn. Oynkuun y = x2, y = x3, y = Vx, y=|x|. ['padudaeckoe pemenne ypaBHEHH H CHCTEM
YpaBHEHU.

9 KUIIACC

Yucia v BBIYUCTCHUA

PannonanpHbple uyncia, WppalroHANIbHBbIE YHCIA, KOHEYHble M OECKOHEYHbIE IECSTHUHBIE
npobu. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, ICUCTBUTEIHHBIC YUCIIA KAaK OECKOHEYHBIE JICCSITHUHBIC
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YHCEN H
KOOPAMHATHOU IIPSIMOMA.

CpaBHEHHME NEWCTBUTEIBHBIX YHCE, apu(MeTHUecKue IEeUCTBUS C JIeHCTBUTEIbHBIMU
YUCJIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UIUTEILHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE.

[Tpubnmxk€HHOE 3HAYCHHE BETUYHMHBI, TOYHOCTh NpuOMmmKeHus. OKpYTJIeHUE YHCeN.
[Ipukuaka u orieHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHUS M HEPABEHCTBA

Jluneitnoe ypaBHeHue. Penenve ypaBHEeHUM, CBOIAIIMXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHMe. PemieHne ypaBHEHMMH, CBOIAIIMXCSA K KBaapaTHbIM. bukBagparHoe
ypaBHeHue. [lpumepnl pelieHuss ypaBHEHUW TPEThed M YETBEPTOM CTEMEHEH pa3loKeHUEM Ha
MHOXUTENH.

Pemenue apoOHO-panimoHaIBHBIX YpaBHEHUN. PereHue TEeKCTOBBIX 3a7ad ajareOpanvdecKuM
METOJIOM.

VYpaBHeHHE ¢ JByMsI TIepeMEHHBIMH W ero rpaduk. Pemienune cucreM IBYX JTHHEHWHBIX
YPAaBHEHUH C ABYMs IEpEMEHHBIMU. Pellienne cucrem IByX ypaBHEHUH, OAHO U3 KOTOPBIX JIMHEWHOE,
a napyroe — BTOpoi creneHd. ['padudueckas WHTEpHpeTanusi CHUCTEMbl YpPaBHEHHH C JIBYMS
MepEMEHHBIMHU.

Pemenue TekCTOBBIX 33714 aNreOpandecKuM CIIOCOOOM.

4



UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. PemeHue cucTteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparhele HepaBeHcTBa. ['paduueckas wuHTEepnpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DyHKUMH

Keagparnunas ¢ynkums, e€ rpaduk u cBoiicTBa. [lapabona, KOOpAWHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoJIbl.

[paduku byakmmii: y = kx, y=kx + b, y=k/x, y=x3, y = Vx, y = |x| 1 ux cBoiicTBa.

YucnoBbie NOCAEA0BATEIBLHOCTH U NPOTPecCHm

[ToHsiTHE YMCIIOBOM TOCIENOBATEIBLHOCTUA. 3aJaHUE MOCIEIOBATEIILHOCTH PEKYPPEHTHOM
bopmyoit u hopMyIo n-ro UiIeHa.

Apudmerndeckas 1 reoMeTpuueckas mporpeccuu. @opmysisl #-To YieHa apuhMEeTUIECKON U
TFEOMETPUYECKOU ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o0pakeHne wieHOB apudMETHYECKOW M TEOMETPUYECKOW MPOTrpecCHid TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. CI0KHbIE TPOLEHTHI.

ConeprxaHue BOCIIUTATEIHLHOI0 MOTEHIMAJIA YPOKA

. YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOIIEHUH MEXAY YYHMTEIeM U €ro y4eHUKaMHu,
CHOCOOCTBYIOUIMX TO3UTHUBHOMY BOCHPHUATHIO Yy4allUMHUCA TpPEeOOBAaHUM M MPOCHO yUUTEIN,
MPUBJICYCHUIO HMX BHHUMAaHUA K OOCYXJaeMOW Ha ypoke HWHGOpMAIUU, aKTUBH3AIMH WX
MO3HABATEIbHOMN JAESITETbHOCTH;

. moOyK/IeHUE MKOJILHUKOB COOTIOAATh HAa YPOKE OOMICTIPHUHSATHIE HOPMBI MIOBEJICHUS, IIPaBUIa
oOmmeHus co crapmuMu (y4UTEIsIMHA) M CBEPCTHUKAMH (IITKOJBHUKAMH), TPUHIUIBI Y4eOHOU
JTUCIUIUIMHBI U CAMOOPTaHU3AIINY;

*  IpUBJICYCHHE BHUMAHUS HIKOJbHUKOB K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKax SIBICHUH,
opraHuzanysi ux paboThl C TMOJy4aeMOM Ha YpPOKE COLMAIbHO 3HAYMMOH uH(popManuen —
WHUIMUPOBAaHUE €€ OOCYXKICHHs, BBICKA3bIBAaHUS YYAIllUMHUCS CBOETO MHEHHUS 1O €€ IOBOJY,
BBIPAOOTKHU CBOETO K HEl OTHOLICHHUS;

*  HCIIOJIb30BAaHHME BOCIMTATENbHBIX BO3MOXKHOCTEH cojaep:kaHHMs ydeOHOro mpenMera uepes
JEMOHCTPALMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAXTAHCKOTO TMOBEICHHS, IPOSBICHUS
4eJI0BEKOII00US U J0OPOCEPACUHOCTH, Uepe3 MoAO0p COOTBETCTBYIOIIUX TEKCTOB JJIsl YTEHHUS, 33124
JUTSL PeIlieHus], IPOOJIEMHBIX CUTYAIIHH JIJIs1 OOCYXICHHS B KJIACCE;

*  [pPUMEHEHHE Ha YpOKE HMHTEPAKTHUBHBIX (OpM PaOOTHI y4aIIMXCS: WHTEUIEKTYaJbHBIX HUIp,
CTUMYJIMPYIOMINX TO03HABATEIFHYI0 MOTHBAIIMIO IIKOJILHUKOB; IHIAKTHYECKOTO Tearpa, TJIe
MOJIyYE€HHbIE Ha YpOKE 3HAHUSI OOBITPHIBAIOTCS B TE€aTPajbHBIX MOCTAHOBKAX; AUCKYCCHH, KOTOpHIE
JAI0T YYalIMMCsl BO3MOKHOCTb MPHOOPECTH OMBIT BEACHUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIOBON
paboThl UM pabOTHI B Mapax, KOTOPhIE yyaT MIKOJFHUKOB KOMaHAHON paboTe U B3aUMOACHCTBHIO C
JIPYTUMU JEThMH,

. BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAepKaTh MOTHBAIIUIO JA€TEN K
MOJIYYEHUIO 3HAHUH, HATAKUBAHUIO TTO3UTHBHBIX MEKIMYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTA0T
YCTaHOBJICHUIO TOOpOKeNIaTeIbHON aTMOC(EPhl BO BpEMS YPOKa,

* opranu3zanus medCcTBa MOTHBUPOBAHHBIX U SPYAUPOBAHHBIX YUAIIUXCS HAJl UX HEYCIIEBAIOITUMHI
OJTHOKJIACCHUKAaMH, JaIOLIero IIKOJbHHUKAM COLUAIbHO 3HAUYMMBIM OMNBIT COTPYAHMYECTBA U
B3aMMHOM TTOMOIIIY;

*  UHUIMHPOBAHUE U TOJJCPKKAa HCCIENOBATEIbCKONW NEATENIBHOCTH IIKOJbHUKOB B paMKax
peaM3aliii UMU WHIUBUAYAIBHBIX M TPYIIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbBHUKaM BO3MOXKHOCTh MPUOOPECTH HAaBBIK CaMOCTOSITEIBHOTO PEUICHHUS TEeOpEeTUYEeCKOM
Mpo0JIeMbl, HAaBBIK T€HEPUPOBaHUS U O(MOPMIICHUS COOCTBEHHBIX HJIEH, HABBIK yBAKUTEIHHOTO
OTHOIICHHUS K YYXUM HJesM, OQOPMIEHHBIM B palboTax JApYyruxX UcCcleqoBareseii, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpeNl ayTUTOpUEH, apryMEHTHUPOBAHUS U OTCTAaMBAHUS CBOCH TOUYKH
3peHusl.



Ilnanupyembie npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS Y4eOHOI0 NpeaMeTa

«AJredpa»

K xon1ty oOy4enus B 7 kiaacce 00yJaronuics MoayduT CASAYIOIINE IPEIMETHBIC PE3YIbTaThI:

Yucia v BBIYUCTCHUA

BbimonHsATh, coueTass YCTHbIE W IHUCBMEHHBIE MPUEMBI, apudmeTnyecKkue AEUCTBUS C
palMOHATBHBIMU YHUCIAMHU.

HaxoauTh 3Ha4eHUsI YUCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI i MPUEMBI
BBIYHCIICHUS 3HAYCHU JPOOHBIX BRIPAKEHUH, COAECPKAIINX OOBIKHOBEHHBIC U JCCITUYHBIC JPOOH.

[TepexoauTh OT 0THOM (POPMBI 3aITUCH YHUCEIT K IPYroi (TpeoOpa3oBhIBATh AECATUIHYIO TPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO JECATHUYHYIO
po0B).

CpaBHHBATh U yNOPSAJOUYUBATH PALIMOHATBHBIE YHCTIA.

OKpyrasTh Yncia.

BbINONMHATE MPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHHM, OLEHKY 3HAYEHHI YHMCIIOBBIX
BBIPA)KEHMI. BRINMOIHATH NEHCTBUS CO CTENEHSMHU C HAaTYPAJIbHBIMU [TOKA3aTENSIMU.

[IpuMeHATh NpU3HAKU JETUMOCTH, PA3I0KEHUE HA MHOKUTEIU HATypaIbHbIX YUCEN.

Pematp mpakTHKO-OPHEHTHPOBAHHBIE 3aJa4yM, CBSI3aHHBIE C OTHOIICHUEM BEJIMYHH,
MPONOPIUOHAIBHOCTBIO BEIUYMH, MPOIEHTAMU, HHTEPIPETUPOBATh PE3YNIbTAThl PEIICHUS 3a]ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonb3oBaTh anredpandeckyio TEPMUHOJOTUIO U CUMBOJIMKY, MPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4eOHOro MaTepuaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAKCHUN MTPH 3a/1aHHBIX 3HAYCHUSX NTEPEMEHHBIX.

BreImonHATe TpeoOpa3oBaHusl IIEIOTO BBIPAKECHUS B MHOTOWIEH MPUBEICHHEM IOJI00HBIX
cllaraéMbIX, paCKpbITHEM CKOOOK.

BrInonHAT yMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH M1 MHOTOWJIEHA HA MHOTOWIEH, TPUMEHSTh
(dbopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3I0KEHNE MHOTOWICHOB HA MHOXHUTEIH C MTOMOIIBIO BEIHECEHHS 32 CKOOKHU
00IIero MHOXKHTEIS, TPYNITUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensITh TPe0Opa3oBaHUss MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 33/1a4 U3 MAaTEMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH € HATypaJbHBIMU IOKA3aTeNIMU ULl IpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHUS M HEPABEHCTBA

Pemate nvHEHHbIE ypaBHEHHS C OJHOM NEPEMEHHOM, MPUMEHSA MpaBWiIa IMEpexoja OT
HCXOJ/IHOTO YPABHEHUS K pABHOCUIILHOMY eMy. [IpoBepsTh, SIBISIETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[IpumensTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOuparh mpuMepsl Map YHCel, SBISIOMUXCS PEUICHHEM JTHHEHHOTO YPaBHEHUS C ABYMSI
[IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM MIOCKOCTH rpad UK JIMHEHHOTO YPaBHEHUS C IBYMS TIEPEMEHHBIMH,
MOJIb3YACH TpaKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHHUS.

Pemate cuctembl ABYX JHMHEHHBIX YpaBHEHUW C JByMs NEPEMEHHBIMH, B TOM YHCIE
rpaguIeCKu.

CocTaBisTh U pelaTh JMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEUHBIX YPaBHEHUM 110 YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4y MTOJIYYEHHBIN pe3ysbTarT.

DyHKUMH

N3o0pakaTh Ha KOOPIUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPJIUHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbI, 3aMTUCHIBATH YUCIIOBBIC TPOMEKYTKH Ha aNre0pandeckoM s3bIKe.



OtmedaTh B KOOPIMHATHOW IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJMHATAM, CTPOUTH TpaduKu
nuHeWHbIX QyHKIUH. CTpouTh rpaduk GyHKINUH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUN U3BECTHBIE 3aBUCHMOCTH MEXKIY BEIHMUYUHAMU: CKOPOCTD,
BpEMSI, pacCTOSHUE, 1IeHa, KOJIHUYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate Tpaduueckuii crmocod TpeACTaBICHWs W aHaIM3a WHPOPMAIMH, H3BJICKATh H
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAdUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonity oOy4enus B 8 kiacce o0yJaronuiics moayduT CASAYIOIINE IPEIMETHBIC PE3YIbTaThI:

Yuciaa v BBIYUCTCHUA

Hcnonps30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JECUCTBUTENBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYIJICHHWS W BBIYHCICHUH, W300pakaTh JACHCTBUTEIbHBIC YHCIIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOM.

[TpuMeHsITh MOHATHE apU(METHIECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE KOPHH,
UCIONIb3YSl TNpPU HEOOXOJUMOCTH KaJbKyJsTOpP, BBINOJHATH MPEeoOpa3oBaHUsl BbIPAKECHUH,
coJiepaKallMX KBaJgpaTHbIC KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3amucu OOIBUIMX U MaJIbIX YHCEI C TOMOMIBIO IECATUYHBIX APOOe U CTereHe
yucna 10.

AsredOpanyeckue BbIpasKeHU sl

[IpuMeHSITh TOHSATHE CTENEHH C IEeNbIM IOKA3aTeleM, BBINONHITH IPEOOpa3OBaHUS
BBIPAXKEHU, COAEPIKALNX CTEIECHU C LEJIBIM [TOKA3aTENEM.

BEBITIONHATE TOXAECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATIFHBIX BRIPAXKEHUN HA OCHOBE MPaBUIT
NeHCTBUI HaJl MHOTOYWIEHAMHU U aJIreOpandecKiuMHU IpoOsSMHU.

PackmanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensTh mpeobpazoBaHus BBIPAXKEHUN ISl PEIIEHUs Pa3IUYHbIX 3a7ad U3 MaTEeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON PAKTUKH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiate nuHeiHbIe, KBaipaTHBIC YPaBHEHUS U PAllMOHAIbHBIC YPABHEHUSI, CBOASIINECS K HUM,
CUCTEMBI JIByX YPAaBHEHMH C IByMs IEPEMEHHBIMU.

IIpoBoaNUTH MPOCTEHIINE UCCIIECIOBAHUS YPAaBHEHHWM M CUCTEM ypPaBHEHHUH, B TOM 4YHCIIE C
MPUMEHEHHEM Tpa@UuecKux IMpeacTaBiIeHH (yCcTaHaBIMBaTh, UMEET JIU ypaBHEHUE WM CHCTEMa
YpaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[TepexoauThb OT cTIOBECHOM (POPMYITHMPOBKH 3a7a4H K €€ anreOpandecKoi MOJIeNH C TTIOMOIITBIO
COCTABJICHHSI ypPAaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUW, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33J]a4M IOJYyYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsl CPaBHEHHUS, OLICHKH, PEIlaTh JIMHEHHBIC
HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IpauuecKyi0 MIUTIOCTPALlUI0 MHOKECTBA
pellIeHn HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUT

[TornMarh ¥ UCHONB30BaTh (DYHKIIMOHAIBHBIC TIOHATUS U S3bIK (TEPMHHBI, CHMBOJIUYECKIE
0003HaYeHHUs), OMpEAENATh 3HadeHHe (PYHKIHUU MO 3HAUCHUIO apryMeHTa, ONpeleNsiTh CBOWCTBA
¢bynkuuu no e€ rpauky.

CtpouTth rpaduKy dIeMEHTapHBIX (PYHKITUN BHIA:

y=k/x, y=x2,y=x3,y=[x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOH DYHKIIHH 110 e& TpaduKy.

K xon1ty oOyuenus B 9 kiaacce o0yJaronuiics MmoayduT CASAYIOIINE TIPEIMETHBIC PE3YIbTaThI:

Yucia v BBIYUCTCHUA

CpaBHMBATh U yNOPSAA0YNBATH PALlMOHAIBHBIE U HPPALIUOHAIBHBIC YHCIIA.

BremonuaTe apudmerndeckue NEUCTBUS C PAllMOHATBHBIMH YHCIAMHU, COYETas YCTHBIE H
MMACbMEHHBIE PUEMBI, BBITTOIHATH BEIYMCIICHHS C UPPALlMOHAIBHBIMU YU CIIAMM.

Haxonuth 3HaueHus cTeneHed ¢ IeNbIMU MOKa3aTeasiMU U KOpPHEH, BBIYHMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.

OKpyrisTh AEMCTBUTENBHBIC YHUCIIA, BHITOIHATH NPUKHUIKY PE3yJIbTaTa BRIUUCICHUHN, OLIEHKY
YHUCJIOBBIX BBIPAKEHUN.



YpaBHeHUS M HEPABEHCTBA

Pemarp nuHelHbIEe U KBaJlpaTHbIE YpaBHEHUsI, ypaBHEHUS, CBOJSIIMECS K HUM, IPOCTEHIIIHE
IpoOHO-pallMOHATIBHBIC YPAaBHEHHUSL.

Pemarp cucreMbl OBYX JMHEWHBIX YpaBHEHUN C JIByMSI MEpPEMEHHBIMH U CUCTEMBI JBYX
yYpaBHEHHH, B KOTOPBIX OJJHO YpaBHEHUE HE SBJISIETCS JIMHEHHBIM.

Pematp TekcToBbIE 3aauM anreOpanuyeckuM CrocoOOM C TOMOIIbIO COCTABIICHUS YPaBHEHUS
WJIA CUCTEMBI JIBYX YPaBHEHUH C ABYMS EPEMEHHBIMU.

[IpoBoauTh mpocTEIINE KCCIECIOBAHUS YPABHEHUU M CHUCTEM YpPAaBHEHHM, B TOM YHCIIE C
pUMEHEHHEM rpauiyecKuX MpeAcTaBIeHUi (YCTaHABIMBAaTh, UMEET JIW ypaBHEHHUE WM CHUCTEMa
YpaBHEHUI peIlIeHus], €ClI UMEET, TO CKOJIbKO, U ITpoYee).

Pemate nuHEiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pakaTh peIIeHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOA, 3aMKChIBATh PEIICHHUE C TTOMOIIbIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIONINE KBAJpaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YMCJIOBOM MpPSAMOM, 3amUChIBAThH
pelIeHue ¢ TOMOIIbI0 CHUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7auy.

DyHKUMH

Pacno3znaBath QyHKIMHM H3y4eHHBIX BHAOB. [IOKa3bIBaTh CXEMAaTHYECKH PACIOJIOKEHUE Ha
KOOPAMHATHOH MJIOCKOCTU TpaukoB GyHKIMHA Buaa: y = kx, y =kx + b,y =k/x, y=ax2 + bx + ¢, y
=x3, y=1X, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHUI KO3(DDUIINCHTOB, OIICHIBATH CBOICTBA (yHKIIHIA.

Crtpouth M u300pakaTb CXEMaTHMYECKH TpaduKu KBaJpaTUYHBIX (DYHKIUI, ONUCHIBATH
CBOMCTBA KBaJAPAaTUUHBIX (PYHKITUHN 110 UX rpaduKam.

Pacnio3naBath kBajpaTHUHYIO (QYHKIUIO 110 (OpMyIie, TPUBOIUTH TPUMEPHI KBAAPATUIHBIX
GyHKIMA U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

Yuci0BbIe NOCTAEI0BATEIbHOCTH U MPOrpeccHu

Pacnio3naBaTh apuMETHUECKYyI0 M T€OMETPHUYECKYIO0 IMPOrPEeCcCHU MpPH Pas3HbIX crocobax
3aJJaHUA.

BbINONMHATE BBIYMCIIEHUS C HUCHOJb30BaHUEM (opMyn n-ro uieHa apupMeTHUYEeCKOH Hu
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl MOCIeI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemate 3amaum, CBS3aHHbBIE C YHCIOBBIMH IOCIIEAOBATEILHOCTSIMH, B TOM YHUCIIE 337a4d U3
peanbHOM XU3HU (C UCTIOIB30BAaHUEM KATBKYJIATOPA, TU(PPOBBIX TEXHOJIOTHI).

TemaTnuyeckoe IJIAHKPOBaHKE

7 KJIACC
Ne ni/m HaunmeHnoBaHue pa3ieioB 4 TeM NPOrpaMMbl
Koaun4yecTBo 4yacos
1 Yucna ¥ BeIYKUCIIEHUS. PalioHaabHEIE YHCiia 25
2 AnrebpanuecKue BHIPAKCHUS 27
3 YpaBHEHUS M1 HEPABEHCTBA 20
4 Koopaunats! u rpaduku. OyHKINH 24
5 [ToBTOpeHue u 06001IeHNE 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
8 KVIACC
Ne ni/m HaunmeHnoBaHue pa3ieioB 4 TeM IPOrpaMMbl KosaunuyectBo yacos
1 Uucna u BeiunciieHus. KBagparHele KOpHU 19
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2 Yucna u BerunciieHust. CTeeHs ¢ [eJIBIM MoKa3aTelIeM 7

3 Anrebpanueckue BolpaxkeHus. KBaapaTHblil TpéxusieH 5

4 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 18

5 YpaBHeHus u HepaBeHcTBa. KBajipaTHbIe ypaBHEHUS 21

6 YpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpaBHEHUH M3y4€HO B 7 Kjacce

7 YpaBHeHuUs U HepaBeHCTBA. HepaBeHcTBa 20

8 Oynakuuu. OCHOBHbBIE TOHITHUS M3Yy4eHO B 7 Kjacce

9 Oyaknun. YucmoBeie GyHKIUNA 3

10 [ToBTOpeHue u 06001IeHNE 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

9 KVIACC

Ne n/m | HaumeHoBaHme pa3iesioB M TeM NMPOTrPaMMBbI

KoaunuyecTBO 4acoB

1 Yucna u BeiuncieHus. JlelcTBUTENBHbBIC YUCIa 7
2 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C OJJHON NTEPEMEHHOM 14
3 VYpaBHeHus1 ¥ HepaBeHCTBA. CHCTEMBI YpaBHEHUN 10
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCTBA 7
5 DOyHKIUU 22
6 YucaoBbIe TOCIEN0BATEILHOCTHU 19
7 [ToBTOpeHme, 06001mEeHNe, cUCTeMaTH3aIMs 3HAHUI 23
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102

Hopmbl 4 KpUTEpHH OLIEHUBAHUS YYAIIMXCH

3HaHMUA U YMCHHA YUalIUXCA IO MATEMATHUKE OLICHUBAKOTCA 110 PE3YyJIbTaTaM UX HHAUWBHUAYAJIbHOI'O

U PPOHTAIBHOTO OMPOCA, TEKYIIUX M UTOTOBBIX TMCbMEHHBIX PadoT.
I. OueHka yCTHBIX OTBETOB.

«5» - YYEHMK JaeT MpPaBUIIbHBIE, OCO3HAHHBIE OTBETHI HA BCE IOCTABJIEHHBIE BOIPOCHI, MOKET
MIOATBEPAUTH IPABUIBHOCTh OTBETA IPEAMETHO-NIPAKTUYECKUMU ACUCTBHAMM, 3HACT U yMEET
IIPUMEHATh MPaBHJIa, YMEET CAMOCTOSITEIbHO OIEPUPOBATh H3YYEHHBIMM MaTEeMaTHUECKUMHU
IIPEICTAaBICHUSMH; yYMEET CaMOCTOSTENBbHO, ¢ MHUHUMAJIBHOM IOMOIIBI0 YYHTENs, NPAaBHIBHO
PELIUTh 33124y, OObSICHUTH XOJ] PEIICHHS; yMEET MPOU3BOAUTH U OOBSICHUTH YCTHBIE M TUCHbMEHHBIE
BBIUMCIICHUS; IPABUJIBHO y3HAET M HA3bIBA€T '€OMETPUUECKUE (PUTYPBI, UX DJIEMEHTHI MOJOXKEHHUE
¢uryp mo OTHOIIEHHIO IPYT K APYTY Ha IUIOCKOCTH M B NPOCTPAHCTBE; MPABHIBHO BBITOIHSIET
paloThI 110 U3MEPEHUIO U YEPUEHHIO C MOMOILBIO U3MEPUTEIBHOTO U YEPTEXKHOIO0 MHCTPYMEHTOB,

yMeeT 0OBSCHUTD MTOCIIEA0BATEIHHOCTh PA0OTHI.

«4» - yYEHHK IIpH OTBETE [OIYCKAET OTHCIIbHBIE HETOYHOCTH, OTOBOPKH, HYXKIAeTCs B
JOTIOJIHUTEIBHBIX BOIIPOCAX, IMOMOTAIOIMIMX €My YTOYHUTH OTBET; IPU BBIYUCICHUAX, B
OTIEIBHBIX CIIydasX, HY»KIAaeTCs B JAOIOIHUTENBHBIX MIPOMEKYTOUHBIX 3allUCAX, Ha3bIBAHUHU
MIPOMEKYTOUHBIX PE3YJIbTATOB BCIYX, OMIOpPE Ha 00pa3bl peajbHBIX MPEIMETOB; IPH PEIICHUH

3aga4 HYXOAacTCA B JOIIOJHUTCIBHBIX BOIIpOCax  YUYHUTCIIA,

ImoMorarmux aHalu3dy

MPEUIOKEHHON 3a]1aud, YTOYHEHHMIO BOIIPOCOB 33/1a4M, OOBSCHEHMIO BBIOOpA NEHCTBHIA; ¢
HE3HAYUTEJIbHOM TOMOLIBIO YUUTENS IPAaBUIIBHO Y3HAET U HAa3bIBAE€T FEOMETPUYECKHE (PUTYDBI,
UX 3JIEMEHTHI, MOJIOKEHHE (PUTyp Ha IUIOCKOCTH, B MPOCTPAHCTBE, MO OTHOIIEHUH IPYT K
APYTY; BBIIOJIHAET pabOThl IO U3MEPEHHUIO M YEPUEHHIO C HEIOCTaTOYHON TOYHOCThIO. Bcee
HEJI0YETHl YYEHUK UCIIPABJIACT JIETKO ITUP HE3HAYUTEIbHOU IIOMOIIY YUUTEIIS.
«3» - YYEHHK NP HE3HAYUTEJIBHON IMOMOIIN YYUTEN WIN yJalUXCs Kjlacca NaeT NpaBUIbHbIC
OTBETHl Ha IIOCTABJICHHBIC BOINPOCHL, (OPMYNIHPYET NpaBUiIa, MOXKET HUX TIPUMEHSTH;
IIPOU3BOJIUT BBIYMCIEHUS C ONOPOM HA pa3IMYHBIC BHIbBl CYETHOTO MaTrepuanga, HO C
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COOJIIOICHHEM AITOPUTMOB JACUCTBUI, TOHMMAET U 3aMUCHIBACT MOCIIE OOCYXICHUS PELICHHUE
3aJlayd MOJ PYKOBOJACTBOM YYHTeElNs, y3HAeT W Ha3blBaeT TI'eOMETpUYECKUue (UTypbl, HUX
AJIEMEHTBI, MOJIOKEHUE (UTyp Ha IUIOCKOCTH M B MPOCTPAHCTBE C 3HAUYUTEILHOW MOMOIIBIO
YUUTENS WK C UCTIOJIB30BAaHUEM 3aIUCEll U uepTexeil B TeTpaasx, B yueOHHKaX, Ha Tabauax
C TOMOIUBIO YYMTENS, MPABUIBHO BBIIOJHAET M3MEPEHHE U UYEpPUEHHE IIOCie
MIPEIBAPUTENILHOTO OOCYXIECHUS MOCIEA0BAaTEIbHOCTH PabOThl, IEMOHCTPAIIUU MPUEMOB €€
BBITIOJTHEHUSL.

«2» - y4eHHK OOHapy>KMBaeT He3HaHHE OOJIbLICH YacTU MPOTrpaMMHOIO Marepuala, HE MOKET

BOCIIOJIB30BATHCA IMTOMOIIBIO YUUTCIIA, APYTUX YHAIIUXCA.

II.Onienka MUCbMEHHBIX PadOT.

«5» - BepHO BbINIOJIHEHO 90%-100% ;
«4» - BepHO BbINoJIHEHO 70%-89%;
«3» - BepHO BbINOIHEHO 40%-69%;
«2» - BepHO BbINoJIHEHO MeHee 40%

Y4eOHO-MeTOAMYECKOE 00ecieueHne 00pa30BaTeJIbHOI0 MpoLecca

OO0pa3zoBaTenbHbIe y4eOHbIC MATEPHAJIBI A/ YYCHUKA

1.

2.

VYuebuuk: Anrebpa. 7 knacc:/ MakapsrueB FO.H., Munmiok H.I'., Hemkos K. U. u np- M.:
[Ipocsemenue, 2018.
VYuebuuk: Anrebpa. 8 knacc:/ MakapsrueB FO.H., Muniok H.I'., Hemkos K. U. u np- M.:
[Ipocsemenue, 2018.
VYuebuuk: Anredpa. 9 knacc:/ Makapsrues FO.H., Munatok H.I'., Hemkos K. U. u gp- M.:
[Ipocsemenue, 2019.

MeTonnquKne MaTepUuaJIbl 1JIsl YIUTECIA

1.

2.

wo =

JI. . 3BaBuy, JI. B. Ky3nenona C. b. CyBopoBa. JlugakTuueckue MaTepuabl 1o anreope aist
7 xnacca. — M. : IIpocserienue

JI. . 3BaBuy, JI. B. Ky3nernona C. b. CyBopoBa. JlugakTnueckue MaTepuabl 1o anreope st
8 kiacca. — M. : [Ipocserenue

JI. . 3BaBuy, JI. B. Ky3nenona C. b. CyBopoBa. JlugakTnueckre MaTepuabl 1o anredpe st
9 knacca. — M. : IIpocBeenue

MakapserueB FO.H., Munatok H.I'. u n1p. MeToandeckue pekoMeH1auuu 1 7-9 KiaccoB
2017 M.:IIpocsemienue

Hudposbie 00pa3zoBaTe/ibHbIE pecypchl U pecypcebl ceTu UHTEepHeT

Caiit ©OUIIH;
Caiit «Yuu. py»
Caiit «Poccuiickas 3J€eKTPOHHAs IIKOJIay
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