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. HNOACHHUTEJIbBHASA 3AIIMCKA

Hacrosimass pabouas mporpamMma pa3paboTaHa Ha OCHOBE CHUCTEMHO-IESTEILHOCTHOTO
noaxona B coorBerctBUM ¢ TpeboBaHusimu PI'OC OOO, yrBepxkaeHHoro Ilpukazom
Munnpocsemenust P®  31.056.2021r., 3apeructpupoBan B Muntoctre 05.07.2021r.,
peructpanuoHubii Ne 64101, ®OII OO0, yrBepxaeHHON nprkazoM Munnpocsenienust PO ot
18.05.2023r. Ne 370, 3apeructpupoBan B Muntocte 12.07.23 r., Ne 74223, ¢ yuerom
denepanpHON paboueii mporpaMMBbI IperogaBaHus y4eOHOTO peameTa « Anreopay.

CopepxaHue HacTosled MHporpaMMbl IO anredpe HampaBiIeHO Ha YOBIETBOPEHUE
MOBBILIICHHBIX 3aPOCOB OOYYAIOIIMUXCS, CTpPEMSIIUXCS K Oojee TIIyOOKOMY OCBOCHHIO
MaTeMaTHYeCKUX 3HaHWH. B mporpamme mo anredpe y4MTHIBAIOTCS BO3MOKHOCTH Y4E€OHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHBIM pe3yJbTaTaM OOY4YeHHs, a TaKKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHO-
HAyYHBIX Y4EOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[lporpamma 1o anrebpe yCTaHABIMBAET COACP)KAHHUE M paclpelesieHue y4eOHOro
MaTepuaia 1o rogam o0y4deHus (1o Kiaccam), Mocie10BaTeIbHOCTh U3YUEHHs TEM, OCHOBAaHHYIO
Ha JIOTHMKE pAa3BUTHS NPEIMETHOTO COACpXaHUs M Yy4deTe BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcsi, KOJIMYECTBO YacOB HAa M3yYEHUE KaXI0H TeMbl, (OPMYy KOHTPOJS, CHUCTEMY
OLICHKH.

Anrebpa sBISETCS OIHUM U3 OMOPHBIX KYpPCOB OCHOBHOT'O 0OIIero oOpa3oBaHHs: OHA
oOecrieunBaeT U3y4eHHe IPYruxX ITUCIHUILINH, KaK €CTeCTBEHHO-HAYYHOT 0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIsi MPOJOHKeHUs 00pa30BaHUsl M B MOBCEAHEBHON KU3HH.
PasButne y oOydaromuxcs Hay4dHBIX TIPEACTABICHUH O TPOUCXOXKICHHH H CYIIHOCTH
anreOpandyeckux aOCTpaKIMid, Crocode OTpaKEHUS MaTeMaTHYeCKOW HAayKOW SBICHUH U
MPOLIECCOB B MIPHUPOJEe U OOIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBILIIEHHsI, HEOOXOAUMBIX JJIs aJalTallid B COBpEMEHHOM LHdpoBoMm obmecTtBe. M3yueHue
anreOpbl o0ecTieynBaeT pa3BUTHE YMEHHs HAOIIO1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIILIICHHUS, CIIOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JIecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepkIeHUs. OCcBOeHHE Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM HCIOJBb3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXACHHUS, 0000IIEHNe W KOHKPETH3aIlUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
o0yyaroImuxcsi, IMO3TOMY CaMOCTOSITEIbHOE pElIeHHWe 3a7ad  SBISIeTCS — peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINIIA O0YUYEHUSI.

B ctpyktype nporpamMmmel yaeOHOTO Kypca «Anredpay I OCHOBHOTO 00111ero 00pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJEpPXKATEIbHO-METOANYECKHe JUHUK: «UuClia W BBIYHCICHUSY,
«AnreOpanyeckue BhIpAXKECHHs», «YpaBHEHHUS W HepaBeHCTBay, «DyHkiumy. Kaxnas u3 3tux
coJiepKaTeIbHO-METOJUUECKUX JTMHUN pa3BUBAETCs Ha MPOTSKEHUU TPEX JIeT U3yUYEeHHUs Kypca,
B3aWMOJICHCTBYS C IPYTMMHU €ro JHHUAMH. B Xone m3ydeHus ydeOHOro Kypca o0ydarommMcs
NPUXOJUTCS JIOTHYECKH PAcCyKIaTh, HCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B cBs3H
C 3TUM B NPOrpaMMy yuyeOHOro Kypca «Anre0pa» BKIIOYEHBI HEKOTOpPBIE OCHOBBI JIOTHMKH,
OpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pasJieiax MaTeMaTH4ecKoro oOpa3oBaHHMA U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay sBIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.



Conepxxanne TMHUN «Hucnaa U BBIYUCIEHUSN» CIIYKUT OCHOBOM Il JAJIbHEUILIErO U3YYECHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOy4aroIUXCS JIOTMYECKOTO  MBIIUIICHHS,
(opMHpPOBaHUIO YMEHHSI MOJIB30BAThCS ANTOPUTMAMHM, & TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOM kHU3HU. Pa3BUTHE MOHATHA O YHUCIIE Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMU M HUPPALMOHAIBLHBIMU YHCIIAMU,
(dbopMUpOBaHHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM YHCIC. 3aBEPIICHHE OCBOCHHS YHCIIOBOM
JIMHUU OTHECEHO K CpeHEMY O0IIeMy 00pa30BaHUIO.

CopepxaHue [ByX anreOpauyecKux JHHUH — «AJredpanyecKkue BbIpAXKEHHUS» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaroIIUXCs
MaTEeMaTUYECKOIo amnapara, HEOOXOAMMOIO s pELIEHUS 3aJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0011ero oopa3zoBaHus
yueOHBI  MaTepuan TPYONHPYETCs BOKPYr  palMOHANBHBIX  BBIpaXEHUU.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH KakK S3bIKa JJIsl IOCTPOCHUS MaTEeMaTHUYECKUX MOJENEH,
OTKCAHMS MPOLECCOB M SBICHUH peanbHOro Mupa. B 3amaun oOydenus anredpe BXOIAT TaKKe
JanpHelIee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHHS, HEOOXOAMMOTO, B YacTHOCTH, IS
OCBOEHHUsI Kypca UHGOPMATUKHU, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKICHUU.
[TpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKeHHsI, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conmepxkanne  (QyHKIMOHATBHO-TpaUUEeCKOW  JMHUM  HAIEJIeHO Ha  TOJy4eHHUE
0o0ydJaromuMuCcs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENH ISl ONMUCAHUS
U HCCIIeIOBaHUSl Pa3HOOOPa3HBIX IMPOILIECCOB U SIBJICHWM B mpupoae u obmectBe. M3yueHue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHs HCIIOIB30BaTh pa3IMYHbIC
BBIPa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMATUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B ((OpMHUPOBAHKE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIUU
U KYJIBTYPHI.

CornacHo yueObHOMY IUIaHy B 7-9 Kiaccax m3y4aercsi yaeOHbIN Kypc «Anredpa», KOTOPbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3fenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpanyeckue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 136 gaca (4
yaca B Hezenmo), B 8 kinacce — 136 gaca (4 waca B Henmeno), B 9 kimacce — 102 waca (3 gaca B
HEJIEIIO).

Il. COIAEP)KAHUME OBYUEHMUSI
7 kjaace

Yuciia ¥ BbIYMCIICHUSA

Jpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHOM POpMBI 3amucu Ipodeit K Jpyroil.
[ToHsiTHE pPaLlMOHAIBHOTO YMCIIA, 3alMCh, CPABHEHHE, YNOPSJOUYMBAHUE PALMOHAIBHBIX UYHUCEIL
Apudmernueckne AEHCTBUS C palMOHAJIBHBIMH 4HCIaMu. PelieHue 3agad U3  peanbHOU
MPaKTUKHU Ha YacTH, Ha APOOH.

CremneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeleeHue, NnpeoOpa3oBaHHE BBIPAKEHUN Ha
OCHOBE OIpe/IeIeHHUs, 3aiCh 00IbIIUX Yncen. [IpomeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
JIpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha MPOILEHTHI, PELICHUE 3aJau U3 peabHOU
MPAKTUKH.

[TprmeHeHre MpU3HAKOB IE€IMMOCTH, Pa3I0KeHNE Ha MHOKUTEN HAaTYPaJbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPONOPIUOHATBHOCTH.



Anredpanyeckue BbIPaKeHUs

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOW. JlONyCTUMBIC 3HA4YECHMS
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXIY BEIMYMHAMH B BHAE (DOPMYIIBL.
Brruucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BbIPaXKEHHM, TOKIECTBEHHO PAaBHbIE
BBIpQXXCHHS, TIPaBUJIa MPeoOpa30BaHUs CYMM U MPOU3BEIEHUI, IpaBUiia PACKPBITUS CKOOOK U
NPUBEICHUS IOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM.

OpHounenbl U MHOrousieHel. CrerneHb MHoOrowieHa. Ci0KE€HHE, BbIUMTAHUE, YMHOXXEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHusI U HEPaBEeHCTBA

VYpaBHEeHHE, KOpPEHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHUs YpaBHEHHsS, PaBHOCHUIBLHOCTH
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEM JIMHEWHOIO YpaBHEHUS,
pelieHre JHMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH IO YCIOBUIO 3a1aud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOUIbIO YPABHEHUH.

JluneliHoe ypaBHEHME C JBYMs IEepeMeHHbIMU U ero rpaduk. Cucrema ABYX JMHEHHBIX
YpaBHGHHUU C JBYMsS TIEPEMCHHBIMH. PellleHne cHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7au ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha mnpsmol. YucnoBble npoMexyTkH. PaccrosHue Mexay AByms
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHast cucrema koopauHar, ocu OX m Oy. AOcmucca m opAMHATa TOYKH Ha
KOOpAMHATHON TuIOoCcKOCTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHuwe rpaukoB
peanbHbIXx 3aBucuMocTel. [lonartue Qynkuun. ['paduk ¢ynknuu. CpoicTBa (QYHKIIMIA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['padux ¢pynkuuu y = |x|. ['padudeckoe pemieHue JTMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC

Yuciia ¥ BbIYMCICHUSA

KBagparueiii kopenb u3 uucna. [loHstue 00 wuppanuoHanbHOM 4Hcle. [lecaTuyHbIe
npuOJIMKEHUsT UPPALMOHANBHBIX Yncesl. CBolcTBa apupMETHYECKUX KBaJPaTHBIX KOPHEH U MX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YHCla.

Crernens ¢ 11eNbIM M0Ka3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch Yucha.

AuredpanyecKkmne BbIPaKeHUs

KBanpaTHblil TpEXUIIEH, pa30XKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass J1po6b. OcHOBHOE CBOMCTBO anreOpanueckoil apobu. CroxxeHue,
BbIUMTAaHUE, YMHOXEHHE, AeNieHHe airedpanyeckux apoOeil. PanuoHanbHble BBIpRXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHMe, (opMyia KOpHEH KBaJpaTHOro ypaBHeHMsA. Teopema Buera.
Pemennie ypaBHeHM, CBOIMIIMXCA K JMHEWHBIM M KBajapaTHbIM. I[Ipocteifmue npoGHO-
palroHaIbHbIE YpaBHEHUSI.



I'paduueckass uHTEprpeTanyss ypaBHEHHH € AByMs NEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpaBHEHUU C IBYMs IepeMeHHbIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3a7au anreOpandeckuM CrocoOoM.

UucnoBble HepaBeHCTBA W HMX CBoHcTBa. HepaBeHCTBO ¢ OJHOW TMEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsatue Qynkuuu. OGnacTh ONpeesIeHUs] U MHOXXECTBO 3HaueHUH (yHKIMU. CriocoObl
3ananus QyHKIUH.

I'padux ¢yaxnumn. Yrenue cBoiictB ¢ynkumu mo e€ rpaduky. Ilpumepsr rpaduxos
(GyHKLUH, OTpaXKAIOLUX pealIbHbIe IPOLECCHI.

@OyHKIMY, ONHUCHIBAIOIIKE MPSIMYI0 M OOpaTHYIO NPONOPLUOHAIbHBIE 3aBUCHUMOCTH, UX
rpadukn. @yrxupn y = X2, y = X3, y = \x, y=|x|. T'paduueckoe peurenue ypaBHEHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYMCICHUA

PanyonaneHble yuciia, UppalMoOHAIbHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE JECATHUYHBIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE YHCIA KaK OCCKOHEYHBIC
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKJIY  MHOXECTBOM
JEHCTBUTENBHBIX YHCETI U KOOPAUHATHON IPSAMOM.

CpaBHeHUEe JEHCTBUTENBHBIX YHUCeN, apudmeTnueckue IeHCTBUA C JeWCTBUTENbHBIMU
YUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTH IMPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpUOMIKeHUs. OKpyIJIeHHe 4YHCedl.
IIpukuaka v OLlEHKa pe3yabTaTOB BEIYMCICHUN.

YpaBHeHus1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOASAIIMXCS K JIMHEWUHBIM.

KBanpaTtHoe ypaBHeHMe. Pernienne ypaBHEeHUH, CBOIAIIMXCSA K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pelieHus ypaBHEHHMM TPETbed M YETBEPTOM CTENECHEH Pa3jOKEHHEM Ha
MHOHUTEIH.

Pemenune npoOHO-palioOHaNIbHBIX ypaBHEHU. PelieHre TeKCTOBBIX 3a/1a4 anredpanyecKum
METOJIOM.

VYpaBHeHUe C JByMsl NEpEeMEHHbIMH U ero rpaduk. Pemenue cucrem ABYX JTMHEWHBIX
YpaBHEHUN € JBYyMs IIEpEMEHHBIMU. PeleHne cucreM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOH cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemrenue TeKCTOBBIX 3a/1au alreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPaBEHCTB C OJHOW NEPEMEHHOW. PemnieHue cucTeM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOH. KBaapaTHble HepaBeHCTBa. ['paduyeckas mMHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢yukmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.



I'padukn Gyrxrmii: y = kx, y = kx + b, y = k/x, y = x3, y=x, y = || u ux cBoiicrsa.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH

[ToHsiTE YMCIIOBON NOCIEN0BATENBHOCTH. 3aJaHUE IMOCJIEI0BATEIILHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmernueckas U reomeTpudeckas nporpeccu. @opmysbl N-ro 4wieHa apupMeTuyecKoit
U T€OMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4ICHOB apU(PMETHUECKOM M T'€OMETPHUUYECKOW MPOTPEecCHil TOYKaMH Ha
KOOPJAMHATHOM IJIIOCKOCTH. JIMHENHBIN U 3KCIOHEHIMAJIbHBINA POCT. CII0KHBIE POLIECHTHI.

I11.  IIJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JInuHOCTHBIE pe3yJIbTaThl 0CBOCHUSI IPOrPaAMMBbI YU4eOHOI0 Kypca «AJiredpa.
JINYHOCTHBIE pe3yJbTATHI OCBOCHHSI NPOrpaMMbl y4yeOHOro Kypca «AJreépa»

XAPAKTCPU3VIOTCH:

1) narpuoTHYecKOe BOCIUTAHKE:

IpPOSIBJIGHUEM MHTEpeca K MpPOIIJIOMY W HACTOSIIEMY pPOCCHICKONH MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTM)KEHHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTeMaTHYECKOH HIKOJIBI, K UCTIONB30BAHUIO 3TUX JOCTI)KEHUH B IPYTUX HAYKaX M MPHKJIATHBIX
chepax;

2) TpaXKIaHCKOE U JTyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBINOJIHEHUIO O00sf3aHHOCTEH TIpaXJaHWHA U pealu3alud ero Impas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
ABJICHUH, NPOLIEyp IPakJJaHCKOTo oO0IiecTBa (HampuMep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HAayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/soBOE BOCIIHTaHHUE:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE B pEIICHUHM MPAaKTHYECKUX 3a7ad MaTeMaTHYeCKOH
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH Beei
KHU3HU Ul YCHEITHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBUAYAJBHOW TPACKTOPHH OOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 5CTETUYECKOEe BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, pELICHUH, pacCyKI€HUMN, YMEHUIO BUJETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) LEHHOCTH HAYYHOTO MO3HAHHUS:

OpHUEHTAIMe B JIEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX IpeJICTaBIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS UEIIOBEKa, TNPHUPOIbI H OOIIecTBa, TOHUMAHHEM
MaTeMaTHYECKOW HayKW Kak cQepsl YeIOBEUECKOW esTeIbHOCTH, ITAllOB €€ pa3BUTHA W
3HAYMMOCTH JUISl Pa3BUTHUS IIUBHIIN3AIIUH, OBJIAJJCHUEM S3bIKOM MaTeMaTHKH U MaTeMaTHYecKOn
KyJIbTYpOH Kak CpEJICTBOM TIIO3HAHUS MHUpA, OBJAJACHHUEM MPOCTEHIIMMH HaBBIKAMHU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) dusmueckoe BocmHTaHHe, (OPMHUPOBAHUE KYIBTYPHI 3I0POBbS H 3IMOIMOHATIBHOTO
OJaronoay4us:

TOTOBHOCTBIO IPUMEHSATh MaTeMaTHYeCKHe 3HAaHUs B MHTEPecax CBOETO 3/10POBbs, BEICHUS
3I0pOBOro 00pasa >KM3HH (340pOBOE MUTaHME, COATIAaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,



peryispHas pu3nyeckass akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedeKCHu, MpU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO e TMpaBa JPYroro 4eI0BeKa;

7) SKOJIOTHYECKOE BOCITUTAHUE:

OpHUCHTAIlMCH Ha TPUMCHEHHWE MATEMaTHYECKUX 3HAHWH IS PElIeHHs 3a7ad B OO0JIACTH
COXPaHHOCTH OKpYXKAroIleHd Ccpepl, IUIAHUPOBAHHUS IIOCTYIKOB W OIGHKA WX BO3MOXHBIX
MOCJEACTBHMA Il OKpYKAroIIel Cpenbl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHX
po0JIeM U IyTel UX PELLeHUs;

8) amanTanus K U3MEHSFOIMMCS YCIOBUSAM COLUAILHON M IPUPOTHON CPEIbI:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBHSX HEOMNPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4Yepe3 MPAKTHUECKYIO JCSITeTbHOCTh, B TOM YUCIIC YMEHUE YUHTHCS Y JAPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3
OIIBITA JAPYTHX;

HEOOXOMMOCTBIO B ()OPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4YHcie (HOPMYIHPOBATH HJICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYaIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTh MPUHUMACMbIC DPEIICHUS W JICHCTBHS,
(GOopMyIMPOBAThH U OLICHUBATH PUCKU H ITOCICICTBUS, JOPMUPOBATH OIIBIT.

MeTal’[pe}lMeTHLIe pe3yJbTaThbl 0OCBOCHUSA NMIPOIrPpaMMbI yqeﬁﬂoro Kypca <<A.11re6pa»
ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCcTBUA

ba3oBrble JJornyeckue 1eHCTBHA:

® BBLIBIATh M XapaKTEpU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATHH, OTHOUICHWH MEXIy TOHATHIMH, (OPMYIUPOBATH OIpPEICICHUS TOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH NMpPHU3HAK KiIacCH(UKALMU, OCHOBAHUS Uil OOOOILEHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAIN3a;

e BOCHPHUHUMATh, (OPMYIHUPOBATH U TNPEOOPA3OBBIBATh CYKICHUS: YTBEPIUTEIbHbIE WU
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE;

® BBIBIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHUBOpeuns: B (hakrax,
JAHHBIX, HAOMIOACHUAX M YTBEPXKIEHUSAX, IMpe/ularaTb KpUTEpUU JJIS  BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JienaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKM, ACAYKTMBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh O0KA3aTENbCTBA MATEMATUYECKUX YTBEPXKACHHUH (IpsiMble U OT HMPOTHUBHOIO),
IPOBOAMTH CAMOCTOSITEIbHO HECJIOXKHBIE JIOKa3aTelbCTBA MaTeMaTHYecKuXx (PaKkToB,
BBICTPAaWBaTh ApPryMEHTAIMIO, NPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBHIOMpATH CHOCO0 pereHus yueOHo! 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIlIeHUs,
BBIOMpATh HanboJIee MOIXOAAIINHA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKue AeiCTBUSA:

® UCTONB30BaTh BOMPOCH KaK MCCIEIOBATENbCKUNM WHCTPYMEHT MO3HAHUS, (OpMYIHpOBATH
BOIPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUHEe, MpPOoOJIEMy, CaAMOCTOSTEIIbHO YCTaHABJIMBATH
HMCKOMOE U JaHHOe, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;



MPOBOAWTH TI0O CAMOCTOSATEIBHO COCTaBICHHOMY TIUIaHYy HECIOXKHBIH OKCIIEPUMEHT,
HEOOJIBIIIOE WCCIEAOBAHUE IO YCTAHOBJIECHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOO0I;

CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO Pe3ysibTaTaM HPOBEASHHOIO
HAOJIO/ICHUsI, UCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTH TIOMYYEHHBIX PE3yIbTaTOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXHOE PAa3BUTHUE IMPOIECCA, a TAKXKE BBIIBUTATh MPEINOJIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ undopmaumeii:

BBIABIIATHE HEAOCTATOYHOCTh U I/I36BITO‘IHOCTB I/IH(bOpMaI_II/II/I, JaHHBIX, HCO6XOIII/IMBIX JJIA
pelleHus 3a1a4u;

BbIOMpaTh, AaHAIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

BbIOUpaTh (opMy MpeacTaBieHUs WHOOPMALMKA M WILIIOCTPUPOBATH pElIaeMble 3aJaud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM TO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIEeM WIN
chopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBUA:

BOCIIPHHUMATh ¥ (OPMYJIHPOBATH CYKICHUS B COOTBETCTBHHM C YCIOBUSMH M IICISIMH
o0IIeHus, SICHO, TOYHO, TPaMOTHO BBIPAYKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHWS IO XOJY PpEIICHHs 3a/aud, KOMMEHTHPOBATh IIOJy4EHHBIN
pe3yJbTar;

B XoJe OOCYXICHHMs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TEeMbI, MPOOJIEMBI,
pelraeMoil 3ajaud, BBICKA3bIBaTh HJI€W, HAllEJICHHbIE HA MOMCK pPELIeHHs, COMOCTABIATh
CBOM CYXXIEHHSI C CYXICHUSMH APYrHUX YYaCTHHUKOB JHAIOra, OOHApYKHBATh paziNuue U
CXOJICTBO TO3UIIHIA, B KOPPEKTHOU (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh PE3YyIbTAaThl PEUICHUs 3aJadyd, AKCIEPUMEHTa, HCCIEOBAaHUsS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (opMaT BBICTYIUIGHHS C YYETOM 33734 MPE3CHTAMH |
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAIBbHOH DPabOTHI MpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajay;

NPUHUMATh Le1b COBMECTHOM JIeSTENbHOCTH, IJIAHWPOBAaTh OPTraHU3allMI0 COBMECTHOM
paboThl, pacnpeaensaTb BUIbl paboT, JTOroBapuUBaThCs, OOCYXJaTh IMpOLECC M Pe3yibTar
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (opmax palboThl (0OcykaeHHus, 0OOMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BHIOIHATH CBOIO YacTh pabOTHl M KOOPJMHHUPOBATH CBOW JCUCTBUS C
JIPYTUMH 9JI€HAMH KOMaHJIbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIHMIA MPOAYKT TIO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YIACTHUKAMH B3aMMOIECHCTBHSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:



® CaMOCTOSITEJIbHO COCTABIIATH ILJIaH, AITOPUTM pEIIEeHUs 3a/aud (UM €ro 4acTb), BHIOUpATh
croco0 peuieHus ¢ y4€TOM HUMEIOIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(OpPMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

® BIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIS Ipolecca M pe3yiabTara peleHHs
MaTeMaTHYeCKOM 3aauH;

® [IpEABUIETb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTb IIpM pPELICHUU 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JESTEIBHOCTb HAa OCHOBE HOBBIX OOCTOATEILCTB, HAWJIEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLCHUBATH COOTBETCTBHE pe3yjbTaTa ACSITEIBHOCTH IIOCTABICHHOM LEIU U YCIOBHUAM,
OOBSICHATh NMPUUYUHBI JOCTHXKEHUS WM HEAOCTHXKCHMsI LIeJM, HAXOJUTh OIIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS IPOrPaAMMBbI Y4eOHOI0 Kypca «AJredpa»

IIpeaMeTHbIe Pe3VJLTATHI OCBOCHUS MPOrpaMMbI  VYEOHOr0 Kypca K KOHIY
o0vyuenus B 10 kjaacca:
Yucia 1 BLIYUCIECHUSA

® BBINOJHATH, COYETas YCTHbIE M IHUCbMEHHbIE NPUEMBI, ApUPMETHUECKHE ACUCTBUS C
palOHaIbHBIMU YHACIIAMY;

® HAXOIUTh 3HAYCHMsI YHUCIOBBIX BBIPAKEHUH, NPUMEHATh pa3zHOOOpa3Hble CIOCOOBl U
OpUEMBl BBIUMCIIEHUS] 3HAUEHUI JPOOHBIX BBIPAXKEHUH, COAEpXKAIIUX OOBIKHOBEHHBIE U
JECSITUUHBIE TpooH;

® [epexoauTh OT OAHON (opMBI 3amucu yucend K JIpyroil (mpeoOpa3oBbIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB);

® CpaBHMBATh U YNOPSIOUMBATh pal[MOHATIbHBIC YHCIIA,

® OKpYIJIATH YHCTIA,

® BBHINOJHATh NMPUKUAKY M OLEHKY pE3yJbTaTa BBIYMCIEHUHN, OLCHKY 3HAYEHWM YHMCIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENIEHSIMU C HATYPaJIbHBIMU [TOKA3aTESIMHU,

® TIPUMEHATH IPU3HAKU ACITUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPAJIbHBIX YHCE;

e pemarh MPAKTUKO-OPUEHTHUPOBAHHBIE 3aJauyd, CBSA3AHHBIE C OTHOLICHWEM BEIUYHH,
PONOPLUOHATILHOCTBIO BEJIMYMH, MPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUs
3a/1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU paccCMaTPUBAEMbIX OOBEKTOB.
AuredpanyecKkmne BbIPaKeHUs

® JCIOJb30BaTh aNreOpanyecKyr0 TEPMUHOJOTUIO U CUMBOJIMKY, IPUMEHITH €€ B MpoLecce
OCBOCHMS y4yeOHOro MaTepuaa,

® HAXOAWTh 3HAUEHUS! OYKBEHHBIX BBHIPAKEHUI MPU 33JaHHBIX 3HAUEHUSAX TE€PEMEHHBIX.

® BBLINOJIHATH MPEOOpPa3OBaHUs 1LIEJOT0 BHIPAXKEHHS B MHOTOWIEH MPUBEACHHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK;

® BBLIMOJHATH YMHOXKEHHE OJHOYJIEHAa Ha MHOIOWIEH M MHOTOWJIEHAa Ha MHOTOYIEH,
OPUMEHSATH (HOPMYJIIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH,;

® OCYIIECTBISATh DPA3JI0KEHHE MHOTOWIEHOB HAa MHOMHUTEIM C IOMOIIBIO BBIHECEHHS 3a
CKOOKM  OOIIEro MHOXXHUTEINs, TPYNINUPOBKH  CJIaraeMblX, MpUMEHEHUs  (HopMys
COKpAIEHHOTO YMHOXKEHUS,



® TIPHUMEHSATH MPEOOPA30BAHUS MHOTOUIICHOB JIJIsl PEIICHUS PA3IMYHBIX 337a4 U3 MATEMaTUKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTHUKH,

® CIOJb30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMU IOKa3aTelsIMU Uil MpeoOpa3oBaHUS
BBIPAXKEHUI.

YpaBHeHus1 M HEpaBEHCTBA

e pewaTh JIMHEHHBIE YpaBHEHUS C OJIHOM MepeMEHHOW, MPUMEHss IMpaBuia Mepexoia OT
UCXOJHOI0 YpaBHEHHMsSI K paBHOCHUIbHOMY eMy. IIpoBepsiTh, IBJISE€TCSA JIM YUCIO KOPHEM
ypaBHEHUS;

® TIPHUMEHATH rpadUueCKre METOBI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUH U UX CHCTEM;

e TI00MPATh MPUMEPHI MAP YHUCEN, SBISIOIMIUXCS PEHICHHEM JIMHEHHOTO YPaBHEHHS C JIBYMS
MepEeMEHHBIMU,

® CTPOUTh B KOOPJAWHATHOW IIJIOCKOCTH TpaduK JIMHEWHOTO ypaBHEHUS C JIBYMS
MEPEMEHHBIMH, MOJIB3YSCh IPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHCHUS,

® pemiath CUCTEMbI JIBYX JIMHEHHBIX YpaBHEHHH C JABYMsS TEPEMEHHBIMH, B TOM YHCIIE
rpauyecKu;

® COCTaBJIATh M pEIIaTh JIMHEWHOE YPaBHEHHE WM CHUCTEMY JIMHEWHBIX YPAaBHEHUH I10
YCIIOBUIO 33J]a4d, UHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4M MOTyYEHHBIN
pe3ynbTarT.

DOyHKIUUHA

e u300paxarh Ha KOOPJAWHATHOU MPSAMOM TOUYKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOPIMHATAM,
Jy4d, OTPE3KH, HHTEpBajbl, 3alMCHIBATh YHCIIOBbIE NPOMEXYTKH Ha alreOpandyeckoM
S3BIKE,

e OTMEYaTb B KOOPAMHATHOM IUIOCKOCTH TOYKHM [0 3aJaHHBIM KOOpAWMHATaM, CTPOUTh
rpaduxu nuHeRHbIX QyHKIMH. CTpoutsh rpadux GyHKIHH y = [X|;

® OIUCHIBATH C MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCHIMOCTH MEX/I1Y BEIMYHMHAMHU: CKOPOCTb,
BpeMs, PAacCTOSHUE, 11€HA, KOJUYECTBO, CTOUMOCTh, MPOU3BOAUTENBHOCTb, BpeMs, 00BEM
paboTHl;

® HAXOAWTh 3HaUCHUE (PYHKIIMH 110 3HAUCHHUIO €€ apTyMEeHTa;

e TMOHUMAaTh rpaduyecKuii Ccrocod MpeaCTaBiIeHUS M aHalu3a WH(OpPMAIUU, U3BJIEKaTh U
MHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.
IIpeaMeTHBbIE Pe3YJbTAThI OCBOCHHS NMPOrPaMMbl Y4e0HOI0 Kypca K KOHIY 00y4eHHus

B 8 Ki1acce:
Yuca U BbIYHCIEHUSA

® [NCIIOJIBb30BAaTh HayajbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX 4YHCEN JUIS
CpaBHEHMsI, OKPYIJICHHUs] M BBIYMCICHUN, N300paXkaTh JEHCTBUTEIbHBIE YUCIIA TOUKAaMHU Ha
KOOPJIMHATHOM IIPSIMO;

® [PUMEHATH NMOHATHE ApU(PMETHIECKOro KBaJAPAaTHOIO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHH,
UCTIONB3Ysl MIPU HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOJHATH MPeoOpa3oBaHUsl BBIPAKEHUH,
coJiepXKalnX KBaJpaTHbIE KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHEH;

® JCIIOJIB30BATh 3alUCH OOJNBIIMX M MAalbIX YHCEN C TOMOIIbIO JIECATHYHBIX Jpoleill u
creneHen yucia 10.
AuiredpanyecKkue BbIpasKeHUs1

® [PUMEHATH [OHSATHE CTENEeHH C IeJbIM [OKa3aTelieM, BBINOJIHATh MpeoOpa3oBaHus
BBIPAXEHUI, COIEPIKALUX CTENEHH C LIEIBIM II0Ka3aTEeNIEM;



® BBHINOJHATH TOXJIECTBCHHbIE INPEOOPA30BaHMsI PAIMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMU U alNreOpandecKuMu ApoOsMH;
® pacKJaabIBaTh KBAaJPATHBIN TPEXUIEH HA MHOKHUTEIIH;
® [IPUMEHATH NMPEoOPA30BaHMS BBIPAKECHUH NSl pEIICHUs pa3IMyHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 peaTbHON MPAKTHKHU.
YpaBHeHUs1 1 HEPABEHCTBA
e pewaTh JIMHEHHbIEC, KBAaJIpaTHbIE YPaBHEHHS M pPAllMOHAJIbHBIC YpaBHEHUS, CBOMASAIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C IByMsI IEPEeMEHHBIMHU;
® TIPOBOAMUTH MPOCTEHIINE HCCIEAOBAaHUS ypaBHEHUN U CUCTEM YpaBHEHUH, B TOM UHUCIE C
NpUMEHEHHEM TrpaUvecKux MpeJCTaBIeHUN (yCTaHABIMBaTh, UMEET JM ypaBHEHHUE WIIH
cUcTeMa YpaBHEHUI peIIeHus, €Clii UMEET, TO CKOJIBKO, U ITpoyee);
® [IEPEXOJUTh OT CIIOBECHOH (OpMYTUpPOBKM 3amaun K €& anredpanyeckod MOJeNnu ¢
MOMOIIIBIO COCTABJICHUS YPAaBHEHHUS WM CUCTEMbl YypPaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYYCHHBIN pe3ysbTar;
® TNPUMEHSATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIs CPAaBHEHUS, OIICHKH, PEIIATh JIMHEHHbIC
HEPAaBEHCTBA C OJHOW IMEPEeMEHHOW W WX CHCTEMBI, aBaTh rpaHuecKylo HIUTIOCTPAIUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUUHA
® [IOHMMATh U HCIOJH30BaTh (VYHKIIMOHAIBHBIC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHMS), ONPEACIATh 3HAYCHWE (DYHKIHMH IO 3HAYCHUIO apryMEHTa, OMPEICIATh
cBoiicTBa pyHKIMHU 1O €€ TpaduKy;
® CTpOUTh rpauKu HIEeMEHTAPHBIX (DYHKIHIA BUAA;
e y=kix,y=x2,y=x3,y = [x|, y = Vx, onuceiBath cBoiicTBa 4rCIOBOil DYHKIMHK 1O €&
rpaduky.
IIpeavMeTHble pe3YJbTAThI OCBOEHHS NPOIrPaMMbl y4eOHOI0 Kypca K KOHIY
o0yyenus B 9 kjacce:
Yucsia v BbIYUCICHUSA

® CpaBHUBATh U YHNOPSI0YMBATH PAllMOHAIbHBIE U UPPALIMOHATIbHBIEC YNCIA,;

® BBHINIOJHATh apu(MeTHUecKue MEHCTBHUS C pallMOHATBHBIMU YWCIaMH, COYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOIHATH BBIUUCICHUS C UPPALIMOHAIBHBIMU YUCIIAMH;

® HaxOJWUTh 3HAYEHUS CTENEHEW C LETbIMH MOKa3aTelsIMU U KOPHEW, BBIYMCISATH 3HAYEHUS
YUCIIOBBIX BBIPAXKEHUH;

® OKpYIJIATh JEHCTBUTEIBHBIE YUCIIA, BBIOIHATh IPUKUAKY pE3yIbTaTa BEIUYMCICHUN, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.
YpaBHeHUs1 1 HEPABEHCTBA

® pemiath JUHEHbIE U KBaJIpaTHbIE YPABHEHMS, YPABHEHUS, CBOASAIIMECS K HUM, IPOCTEUIINE
JIpOOHO-pallMOHATIbHBIC YPaBHEHNS;

® pelarth CUCTEMBI JBYX JIMHEHHBIX YpPaBHEHUH C JBYMS IMEPEMEHHBIMU M CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBJISIETCA JIMHEHHBIM;

® pemiath TEKCTOBBIE 3a/ladyd  anreOpanvdecKuM CIocOOOM C  TIOMOIIBIO  COCTaBJICHUS
YpaBHEHUS WIN CUCTEMBI IByX YPAaBHEHUM C IBYMSI IEPEMEHHBIMH;

® [POBOJIUTH MPOCTEHUIINE MCCICAOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHHil, B TOM YHCIE C
MpUMEHEHHEeM TpadudecKux MpeAcTaBiIeHU (yCTaHaBIMBaTh, UMEET JIM yYpaBHEHUE WIIU
CHUCTEMa YpaBHEHUH PEILICHHUs, €CITU UMEET, TO CKOJBKO, U IIPOYEE);



pemiate JUHEHHBIE HEPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paKkaTh pEIICHUE
HEpPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alTMCHIBATh PEIICHUE C TTOMOIIbIO CHUMBOJIOB;

penaTh CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIJIIOYAIOIINE KBAJIPATHOE
HEpPaBEHCTBO, H300pakaTh pEIICHHUE CHUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSMOH,
3aIMChIBATh PEILIEHUE C IOMOLIBIO CUMBOJIOB;

KCIIOJIb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3IMYHBIX 3a/a4.

DOyHKIUUH

pacno3HaBaTh QYHKIIUM M3YYCHHBIX BUJIOB. [lOoKa3bIBaTh CXEMATHUYECKU PACIIOJIOKEHUE Ha

KOOPJMHATHOM IJI0CKOCTH rpadukoB pyHkuuit Buga: y = kx, y = kx + b,y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HaueHUH KOIDPHUIHEHTOB, OMICHIBATE
cBoMcTBa (DYHKITHH;

CTPOUTh U HU300pa)kaTb CXEMaTUYECKU IpaUKd KBAJPAaTUUHBIX (YHKLMN, ONUCHIBAThH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMI 110 UX rpadukam,

pacrio3HaBaTh KBaJApaTUUHYIO (QYHKLUIO 110 (HopMyJsie, IPUBOIUTH IPUMEPbI KBaJPaTUUHBIX
GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIE10BATEILHOCTH H IPOIPECCUH

pacrio3HaBaTh apu(METUYECKYI0O U T€OMETPUYECKYIO MPOrpecCHM MpHU Pa3HbIX CIocodax
3a/laHus;

BBITIOJIHATh BBIYMCICHHUS C HUCIOJIB30BaHUEM (OPMYN N-ro wieHa apupMETHYECKOH |
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YICHOB;

n300paxkaTh YWICHbI MOCJIEI0BATENbHOCTH TOUKAMH Ha KOOPIMHATHOM ITIOCKOCTH;

pelaTh 3a7a4u, CBSI3aHHBIE C YMCIIOBBIMM IIOCIEN0BATEIBHOCTAMHY, B TOM YHUCIIE 3a7a4d U3
peaIbHOM >KU3HM (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).

IV. CHUCTEMA OHEHKHU JOCTUXXEHUS INVIAHUPYEMBIX PE3YJIbTATOB
DopMbI OLEHKH J0CTHKEHUS IJIAHMPYEMBIX Pe3yJIbTATOB

®opMbl TPOBEICHUS IPOBEPKHU KaUeCTBAa YCBOECHUS 00y4alOIIUMUCS IPOIPaMMHOTO

MarepHana:

WUTOrOBOM aTTECTALIMU — 3K3aMEH,;

MIPOMEXKYTOUYHOM — IK3aAMEH;

TEMaTHYeCKON — 3auéT (MOXKeT ObITh AaBTOMATUYECKUN HA OCHOBAHHMH TEKYIIIEH aTTECTAIlUN),
MHKPO3K3aMEH;

TEKYIIEH - MOYypOUHask OUEHOYHAs IEATENbHOCTD PE3YIbTATOB PA3JIMYHBIX BUI0B
JEATEIIbHOCTH yJallUXCsl.

Bo3MoskHBIE BUIBI TPOBECHNUS KOHTPOJIS: MUCbMEHHBIH, YCTHBINA, KOMOMHUPOBAaHHBIN.
[TucbMeHHBIN - peanoaaraeT MUCbMEHHBIA OTBET 00YYarOLIerocs Ha OAMH I CHCTEMY
BONPOCOB (3a7aHuii). K MChbMEHHBIM OTBETAM OTHOCSITCS: JJOMAIIIHUE, TPOBEPOYHBIE,
KOHTPOJIbHBIE.

VYcTHBIN - npeAnoaaraeT yCTHbIA OTBET 00y4aroIIerocs Ha OJIMH WM CUCTEMY BOIIPOCOB B
dbopme pacckasa, 6ecenbl, coOece0BaHus.

KomMOuHMpoBaHHBIHN - IpEANONaraeT coueTaHue MMCbMEHHOIO U YCTHOTO BUJIOB.



Kpurepun oneHk# 10CTH:KeHUSI IUIAHUPYEMbIX pPe3yJIbTaTOB

B ocHOBY KpUTEpHEB OTMETOYHOM CHUCTEMBI YUCOHOH JACSITSIBHOCTH YUAITUXCS TTOJIOKEHBI
00BEKTUBHOCTH U eMHBIN oaxoA. [Ipu 5 — 6ayTbHON OTMETOYHOM CHCTEME ISl BCEeX
YCTaHOBJICHBI OOIIETUIAKTUUECKIE KPUTCPUH.

OrMmerka "5" craBuTCA B clIyyae:

1. 3HaHus, MOHUMaHHUSL, TITYOHHBI YCBOCHUS 00YYaIOIIUMCSI BCEro 00bEMa MporpaMMHOTO
MarepHana.

2. YMeHUs BBIICIATH ITIaBHBIE MTOJIOKEHHS B U3yYEHHOM MaTepuaie, Ha OCHOBaHHH ()aKTOB U
IpUMEPOB 00001ATh, JeNaTh BHIBOIbI, YCTAHABIMBATD MEKITPEIMETHBIC U BHYTPUIIPEIMETHbIC
CBSI3U, TBOPUYECKU IPUMEHSET NIOJyYEHHbIEC 3HAHUS B HE3HAKOMOM CUTYyallUH.

3. OtcyrcTBUs OMIMOOK U HEIOUETOB IIPU BOCIIPOU3BEACHUN U3YYEHHOTO MaTepuaa, Ipu
YCTHBIX OTBETAX YCTPAHEHHUE OTJENIbHBIX HETOYHOCTEH C IIOMOLIbIO TOTIOJIHUTEIBHBIX BOIIPOCOB
yuuTens, coOI0AeHNE KYIbTYPbl IMCbMEHHOM U YCTHON peuu, IpaBuil 0POpMIICHHS
NUCbMEHHBIX paboT.

OrMmerka "4" craBuTcd B ciyyae:

1. 3Hanue Bcero U3y4e€HHOI0 MPOrpaMMHOTO MaTepHaa.

2. YMeHUH BBIIECNSTH IJIABHBIC ITOJIOXKEHHS B H3yYeHHOM MaTepHase, Ha OCHOBaHUHU (aKTOB U
IpUMEPOB 000011aTh, AeJIaTh BHIBO/IbI, YCTAHABIUBATH BHYTPUIIPEAMETHBIC CBSI3U, TPUMEHSTh
MOJIYYCHHBIC 3HAHUS HA TIPAKTHUKE.

3. Hesnauurtenbuble (HerpyObie) OMIMOKHA U HEOUETHI PU BOCIIPOU3BEICHUN U3yYEHHOTO
MaTepuaia, COOTIOCHIE OCHOBHBIX MMPABUII KYJIbTYPhl TUCBMEHHOW U YCTHOM peYH, IPABUII
odopMIIeHUS MTUCbMEHHBIX PadoOT.

OrMmetka "3" craBUTCA B clIyyae:

1. 3HaHMe U yCBOGHUE MaTepHaia Ha YpOBHE MUHUMAJIbHBIX TPeOOBaHUH MPOrpaMMBbl,
3aTpyAAHEHUE MIPH CAMOCTOATEIBHOM BOCIPOU3BEIEHUH, HEOOX0IUMOCTh HE3HAYUTEIbHON
MIOMOIIH NPENOIABATES.

2. YMeHune paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX HA
BUJOU3MEHEHHBIE BOIIPOCHL.

3. Hannuue rpy0oii omnOKy, HECKOJIBKUX HETPYOBIX MPU BOCIPOU3BEICHUH U3YYEHHOTO
MaTepuaia, He3HaYUTEeJIbHOE HECOOIII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYPhl MUCbMEHHON U
YCTHOM peu, paBuil 0(OpMIIEHHS MUCbMEHHBIX PaloT.

OtMmetka "2" cTaBUTCA B clIVyae:

1. 3HaHuNe U yCBOGHUE MaTepHaja Ha YPOBHE HUKEe MUHUMAIBbHBIX TPEOOBAHUH MPOrpaMMBbl,
OTJIeNIbHBIE TIPEACTaBICHUs 00 U3YYEeHHOM MaTepHale.

2. OTcyTcTBUE YMEHH paboTaTh Ha yPOBHE BOCIIPOU3BEICHHUS, 3aTPYIHEHH IIPH OTBETAX Ha
CTaH/IapTHBIE BOIIPOCHI.

3. Hannuue HeCKOJIbKHUX IpyObIX OIIMOOK, OOJBIIOTO YKcia HErpyObIX MPU BOCIPOU3BEACHUU
U3y4EeHHOT'0 MaTepuaia, 3HaUUTeIbHOE HECOOII0JIEeHHE OCHOBHBIX MPAaBUII KYJIbTYpBI
NUCbMEHHOW U YCTHOH peun, npaBuil 0OpMIICHUS TUCbMEHHBIX paboT.



OtMmetka "1":
CraBuTcs 3a IIOJIHOE HE3HAHHME N3YYEHHOI'O MaTepuana, OTCYTCTBUE 3JIEMEHTAPHBIX YMEHUHN U
HaBBIKOB.

KpnTepnn OLCHKH YCTHOI'O OTBE€TA.

OrMmerka "5" craBUTCA, ECIU VUEHUK:

1) [Toka3eiBaeT ra1yO0KOE U MOJTHOE 3HAHUE M IIOHMMAaHKHE BCEro 00bEMa IMPOrpaMMHOTO
Marepualia; MoJIHOE MOHUMAaHUE CYITHOCTH PACCMATPUBAEMbIX MTOHATHH, SIBICHUN 1
3aKOHOMEPHOCTEM, TEOpUiA, B3AUMOCBS3EH;

2) YMeeT cOCTaBUTD MOJIHBINA U MTPABUIBHBIN OTBET HA OCHOBE M3YYEHHOT'O MaTepuarna;
BBIJICJIATH TJIaBHBIE MOJIOKEHUS, CAMOCTOSTEIbLHO MOATBEPKAATH OTBET KOHKPETHBIMU
npuMepamu, pakTamMu; CaMOCTOATEIHLHO U apTyMEHTUPOBAHO JIeTIaTh aHaIN3, 0000IICHHUS,
BBIBOJIBI. Y CTAHABJIMBATH MEXKIIPEIMETHBIC (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUHN) U
BHYTPHUIIPEIMETHBIE CBS3U, TBOPUYECKU MPUMEHSTH IMOJyYEHHBIE 3HAaHUS B HE3HAKOMOM
cutyanuu. [locnenoBarenbHo, YETKO, CBA3HO, 0OOCHOBAHHO U 0€30IMO0YHO U3JIaraTh y4eOHBIH
MaTepHua; 1aBaTh OTBET B JIOTHUECKOM MOCIIEA0BATEIILHOCTH C UCIIOJIb30BAHUEM TTPUHATOM
TEPMUHOJIOTHH; JeJIaTh COOCTBEHHBIC BHIBOIbI; (POPMYIMPOBATH TOYHOE OIMPEACIICHUE U
MCTOJIKOBAaHWE OCHOBHBIX MOHITHH, 3aKOHOB, TEOPHUIA; PXU OTBETE HE TTOBTOPSATH JOCIOBHO TEKCT
y4eOHMKA; U3JlaraTh MaTepHall TUTEPATYPHBIM SA3BIKOM; IPABUIHLHO U 0OCTOATEILHO OTBEYAThH
Ha JOTOJHUTENbHBIE BOIIPOCH! YUUTEIIS.

CaMOCTOSATEILHO M pallMOHAIBLHO MCIIOIB30BaTh HATJISAAHBIC TOCOOUSI, CIIPAaBOYHBIC MaTEPHAIIbI,
y4eOHUK, JOMOIHUTENIbHYIO JIUTEPATYpPY, IEPBOUCTOUYHUKHU; TPUMEHSATH CUCTEMY YCIOBHBIX
0003HAYCHH MMPU BEJICHUU 3aITMCEH, COITPOBOXKIAIOIINX OTBET; UCIIOJIb30BAHUE IS
JI0Ka3aTelIbCTBA BHIBOJIOB M3 HAOIOACHUIN U OIBITOB;

3) CaMocCTOATENBHO, YBEPEHHO U O€30IIMO0YHO IPUMEHSET OTyYEeHHBIC 3HAHUS B PEIICHUN
npo0JieM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He Oojiee 0HOro He04ETa, KOTOPBIN JIETKO
HCIIPABIISET MO TPEOOBAHUIO YUUTENS; UMEET HEOOXOAUMbIE HaBBIKU PabOTHI C MpUOOpamu,
yepTe)kaMH, CXeMaMU U TpaduKaMu, COMMYTCTBYIOIIMMHU OTBETY; 3aIHCH, COMPOBOKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OrMmerka "4" craBUTCA, €CIU VUEHUK:

1) IToka3pIBaeT 3HaHMS BCETO U3yYEHHOTO MPOrpaMMHOI0 Martepuana. J[aét noaHelil u
MPABWJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPUH; HE3HAUUTEIbHbIEC OIMOKU 1 HEJOUETHI ITPU
BOCIPOM3BEICHUHN U3yYEHHOT0 MaTepHala, OpeeeHNs MOHATHI JaJl HEeNoJHbIe, HeOobIlIne
HETOYHOCTH IPU MCIIOJIb30BaHUM HayYHBIX TEPMUHOB WM B BBIBOJIaX U 00OOIEHUX U3
HaOJI0IEHUI U OTBITOB; MaTepHal U3JiaraeT B ONPEIEICHHON JOrMueCcKol OCIeJ0BaTEIbHOCTH,
IIPU TOM JIONTyCKaeT OJJHY HerpyOyro omIMOKY MK He Oosiee ABYX HEI0UE€TOB U MOXKET UX
UCTIPaBUTh CAMOCTOATENBHO NP TPEOOBAHUH MIIH MTPH HEOOJIBIION MTOMOIIM MTPENoiaBaTens; B
OCHOBHOM YCBOMJI YU€OHBIN MaTepHa; MOATBEP’KAAET OTBET KOHKPETHBIMU IIPUMEPAMHU;
[IPaBUJILHO OTBEYAET HA JOINOIHUTEIBHBIE BOIIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSITEIbHO BBIIEISATH INIABHBIE MOJI0KEHHS B U3yYeHHOM MaTepHae; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 000011aTh, A€TaTh BHIBObI, YyCTAHABINBAThH
BHYTPUIIPEIMETHBIE CBA3U. [ IpUMEHATE NOJIy4eHHBIEC 3HAHUS HA IIPAKTUKE B BUIOU3MEHEHHON
CHUTYalluH, COOI0aTh OCHOBHBIE MPaBHJIA KYJIbTYPhI YCTHOI peun M COMPOBOXKIAIOIIEH
MIACbMEHHOM, UCIIO/Ib30BaTh HAY4YHbIE TEPMUHBIL,



3) He obmagaeT 1ocTaTOYHBIM HaBBIKOM PAOOTHI CO CIIPABOYHOM JTUTEPATYPOU, YICOHUKOM,
NEPBOMCTOUYHUKAMH (IIPABUIBHO OPUEHTHPYETCs, HO paboTaeT MeuieHHo). Jlomyckaer
HEerpyOble HapyIIeHUs PaBUI 0POPMIICHUS TUCHBMEHHBIX paboT.

OtMmetka "3" cTaBUTCA, €CIU YUEHUK:

1. ycBOMJI OCHOBHOE COJIepKaHue Yy4eOHOro MaTepuaia, uMeeT npoOesbl B yCBOGHUU MaTepuana,
HE MPEMATCTBYIOIINE AalbHEHIIIEMY YCBOSHUIO TPOrPaMMHOT0 MaTepHana;

2. MaTepuai u3j1araeT HeCUCTEMaTH3UPOBAHHO, ()parMEHTAapHO, HE BCEr/ia MOCIeI0BaTEeNbHO;

3. moka3bpIBaeT HEJJOCTATOUYHYIO CPOPMUPOBAHHOCTD OT/AEIBHBIX 3HAHUI U YMEHUIA; BHIBOJIBI U
00001IeHUST apTyMEHTUPYET €1a00, AOMYCKAaeT B HUX OIIHOKH.

4. 1OMyCTHII OMMOKY U HETOYHOCTH B MCIIOJIb30BAaHUH HAYUYHON TEPMUHOJIOTHH, ONPEAETICHUS
MOHITHUI JJaJI HEAOCTATOYHO YETKUE;

5. He UCTIOIB30BAJ B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI M 0000IICHHS U3 HaOI0AeHUH, (haKTOB,
OTIBITOB MJTU IOIYCTHJI OIIMOKH MIPH UX U3JI0KCHHH;

6. UCTIBITHIBACT 3aTPyIHEHUS B IPUMEHEHUU 3HAHUI, HEOOXOIMMBIX AJIs PEeLICHUS 3a1a4
pa3IMYHBIX TUIOB, MPU 00BICHEHUU KOHKPETHBIX SIBICHUI Ha OCHOBE TEOPHUIl M 3aKOHOB, WU B
MOJTBEPKICHNH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IIPUMEHEHUS TEOPHH;

7. OTBEUYAET HEIIOJIHO Ha BOIIPOCHI yUuTeNs (yIycKas U OCHOBHOE), WM BOCIIPOU3BOJIUT
coJiepKaHne TeKcTa ydeOHUKa, HO HEJJOCTATOYHO MOHUMAET OT/ICJIbHBIC TIOJI0KECHHUSI, HMEIOIITHE
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE;

8. 0OHapyXKMBaET HEJOCTATOYHOE MOHMMAHUE OTIEIBHBIX TOJI0KEHUH PH BOCTIPOU3BEICHUH
TEKCTa yueOHMKa (3amucel, IepBOMCTOYHUKOB) HJIM OTBEYAET HEMOJIHO Ha BOPOCHI YUUTEII,
JIOTyCKasi OJIHY-/IBE TpyObIe OMUOKH.

OtMmeTka "2" cTaBUTCH, ECIU YUEHUK:

1. He yCBOMII U HE PacKpblI OCHOBHOE COJEPKaHUE MaTepuaa;

2. He JIeTIaeT BBIBOJIOB U 00OOIICHHIA.

3. HE 3HAeT U HE MOHUMAET 3HAUUTEIBHYIO WM OCHOBHYIO YAaCTh IPOTPaMMHOTO MaTepHaia B
npezesiax NOCTABICHHBIX BOIPOCOB;

4. unu umeet cinabo chopMUpOBaHHBIC U HETIOTHBIE 3HAHUS M HE YMEET MPUMEHSTh UX K
pEeIIeHHI0 KOHKPETHBIX BOIIPOCOB U 33a4 1o 00pasily;

5. unu npu oTBeTe (Ha OJIMH BOIIPOC) JOMYyCKaeT 0oiee IBYX IpyObIX OIMIMOOK, KOTOPBIE HE
MO>KET UCTIPABUThH J1a>Ke TIPU TTOMOIIU YIUTEIS.

OrMmetrka "1" craBUTCA, €CIU VUEHUK:.

1. He MOXXET OTBETUTH HU Ha OIWH U3 IMOCTABJICHHBIX BOIIPOCOB;

2. IOJTHOCTBIO HE YCBOWII MaTCpUuall.

HpI/IMeanI/IC. IIo oxoHUYaHHUIO YCTHOT'O OTBCTA YUAIICTOCA II€Aarorom Iaeércs KpaTKI/Iﬁ aHaJlIn3
OTBCTA, 00BIBIACTCS MOTHUBHUPOBAHHAA OILICHKA. Bo3MoxHO IMMPUBJICUCHUC OAPYTUX YUANIUXCA NJIA
aHaJIn3a 0TBCTA, CaMOaHaJIN3, IPCJIOKCHNUEC OLICHKH.

KpnTeme OICHKH CaMOCTOATECIbHBIX IMCbMECHHBIX U KOHTPOJIbHBIX paﬁoT.

Otmetka "S5" cTaBUTCH, €CIIU VUEHUK:

1. BeITIOTHIIT paboTy 6€3 OmUOOK U HEJOUETOB;
2. nomycTui He OoJiee OJTHOTO Hel04ueTa.
OtMmetka "4" cTaBUTCS, €CJIM YICHHUK BBITTOJHIII PaOOTy MOJHOCTHIO, HO IOMYCTHII B HEH:




1. He Gostee OTHOW HETPYOOI OITMOKK M OJTHOTO HEJ0UEeTa;

2. unu He OoJiee TBYX HEA0YETOB.

Otmerka "3" cTaBuTCS, €CAM YUCHUK PABUIIBHO BHITIOJIHUI HE MEHEE TMOJIOBUHBI PA0OTHI WK
JIOITYCTHIL:

1. He Gosee ABYX rpyObIX OMIHOOK;

2. unu He OoJee OAHOW TPyOoil U OTHOM HErpyOOl OMMOKY U OJJHOTO HEJ0YEeTa;

3. wiu He 6oee IBYX-TPeX HETPYOBIX OIIHOOK;
4.
5.

WM OJIHOM HETrpyOoii OMMOKY U TPEX HEeJ0UETOB;
WM TIPU OTCYTCTBUU OIIUOOK, HO MPU HAIMYUH YETHIPEX-TISITH HEIOUYETOB.

OtMmeTka "2" cTaBUTCA, €CIU YUEHUK:.

1. TOTyCTHIT YKCIIO OMIMOOK U HEJOUETOB, IPEBOCXOAAIICE HOPMY, ITPHU KOTOPOH MOXKET ObITh
BBICTaBJIeHA oricHKa "3";
2. WY €CJIM MPABWIBHO BHITIOJIHWII MEHEE MTOJIOBUHBI PAOOTHI.

OrMmerka "1" craBuTCs, €CIU VUECHUK:

1. He mpHCTYMaN K BBIOJIHEHUIO PaOOTHI;

2. WM NpaBUIIbHO BINOIHUI He Oosiee 10 % Bcex 3a1aHuil.

Ipumeuanue.

1) Yuutens uMeeT npaBo NOCTAaBUTh YYSHHUKY OLIEHKY BBIIIE TOM, KOTOpast MpeIyCMOTpEeHa
HOpMaMH, €CJIM YYEHUKOM OPUTMHAIBHO BBIIIOJIHEHA padoTa.

2) OueHKH ¢ aHaJIU30M JO0BOJIATCS 10 CBEACHUS YUallMXCsl, KaK MPaBUIIo, Ha MOCIEAYIOIIEM
ypOKe, IpeycMaTpuBaeTcs pabora HaJ| OIIMOKaMH, yCTpaHEHUE MTPOOesoB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢poBbie)
Ne n/m Kourpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIUUCIICHUS. PalnoHaibHbIC 39 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anrebpanyeckue BhIpaXKeHUs 34 1 httos://m.eds00.ru/7f415690
bu6mmoreka [IOK
2 1
3 ¥ PaBHEHIs H HEPABCHCTBa o https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 1 1
0OpAHHATS! U rpaguich. DyhicuuH 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 IT 10 1
OBTOpEHHE 1 0600meHHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 136 5 0
[TPOIT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne n/m Konrpoubusie IIpakruueckne  (uudposbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruucienus. KBagpaTHsie KOpHU 18 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 10 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 3 1 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BbIpaKEHUSI. bubnuorexa [JOK
4 18 1
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
5) 18 1
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 17 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 18 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA 8 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
9 ) 4 12
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 9 1
OBTOPEIE E GOODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 136 5 0

[TPO'PAMME



https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 UYucna u Beruucienus. JlelicTBUTENIbHbBIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C bubnnorexa [JOK
2 . . 14 1
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bub OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 htl/tIpSJ,I:I;I/(r)T:.GeIijic])Jé).ru 176419408
bubnuoreka [IOK
5 o 16 1
YHIHHH https://m.edsoo.ru/7f419d08
6 YucioBble OCIE0BATENBHOCTH 15 1 bubmmorexa LIOK
A https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bubmmoreka IIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

y‘le6HO-MeTOHI/I‘l€CKOC obOecrieueHue O6p&30BaTCHBHOFO mponecca onpeacisA€TCa BEAYIIUM

yYyUTEIeM Ha OCHOBE BbIOOpAa BapHAHTOB HCIIOJIB30BAaHUS  y4eOHO-METOJHMYECKUX

KOMIIJICKTOB:

YMK «Adareopa. 7 kaace»

NookrwnpE

Anrebpa. YrayOnaeHHbIN ypoBeHb. YUeOHUK B 2X dacTsiaX. (ABTop: Mopakosuu A.I'.)
Anrebpa. YueOHuk. (aBTop: Makapsrues 10.H.)

Anrebpa. Pabouas terpanb. (aBTop: Kpaitnesa JI.B.)

Anrebpa YueOHuk. (aBTop: Mepsinsk A.l'.)

Anrebpa. Jlunakruyeckue marepuaisl. (aBTop: Mepsnsak A.T'.)

Anrebpa. Pabouas terpaas. (aBTop: Mep3misak A.l'.)

Anredpa. CamocTosITEIbHBIE M KOHTPOJIbHBIE Pa0oThI. (aBTOP: Mep3isak A.l'.)

YMK «Aduareopa. 8 kiaace»

Noogok~whPE

Anrebpa. YrayOneHHbIH ypoBeHb. YueOHUK B 2X "acTsax. (ABTop: Mopakosuu A.T'.)
Anrebpa. YuebHnuk. (aBrop: Makaperues FO.H.)

Anrebpa. Pabouas Terpaas. (aBTop: Kpaiinesa JI.b.)

Anrebpa YueOuuk. (aBTop: Mepansk A.I'.)

Anreopa. Jlunaktuueckue Matepuainsl. (aBrop: Mepaisik A.T.)

Anre6pa. Pabouast Terpanb. (aBTop: Mep3msik A.l'.)

Anrebpa. CaMocTOsTEIbHBIE U KOHTPOJIBHBIC PaboThI. (aBTOP: Mep3msik A.T'.)

YMK «Adaredpa. 9 kinace»

NookrwnpE

Anrebpa. YriayOneHHbIl ypoBeHb. YUeOHUK B 2X yacTax. (ABrop: Mopakosud A.T'.)
Anrebpa. YuebHuk. (aBrop: Makapsrues FO.H.)

Anrebpa. Pabouas terpaas. (aBTop: Kpaiinesa JI.b.)

Anrebpa YuebHuk. (aBTOp: Mep3nsk A.L'.)

Anrebpa. Jlunakruyeckue marepuaisl. (aBTop: Mepsmsak A.T'.)

Anrebpa. Pabouas Tetpanp. (aBTop: Mep3msik A.I'.)

Anredpa. CaMmocTosiTeIbHBIE M KOHTPOJIbHBIE Pa0OThI. (aBTOp: Mep3msik A.L'.)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HMHTEPHET

1. HTTPS://resh.edu.ru/

2. HTTPS://skysmart.ru

3. HTTPS://www.yaklass.ru/

4. HTTPS://uchi.ru
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