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PaGouas nporpamma no anredpe aJst 7—9-X KJIaccoB

IHosscHuTEABHAA 3AIIHMCKA

Pabouas nmporpamma yuebHOTo Kypca «Anredpay Ha ypoBEHb OCHOBHOTO OOIIETO
oOpazoBanus s ooydaromuxcst 7—9-x kimaccoB UOY «Benaay pazpaboTaHa B COOTBETCTBHH
¢ TpeOOBaHUSMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
(benepaabHOro rocyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o0111ero 00pa3oBaHuUsY,

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHuu ¢eaepaibHOn
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o CII2.4.2.4283-26 «CaHuTapHO-3IUAEMUOIOTHYECKHE TPEOOBAHMS K OPTaHU3aAIUSIM
BOCTIMTaHUS U OOYUEHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOICHKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOTro Bpaya oT 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «'urneHnueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUsl, YTBEPKACHHON
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e KOMIUIEKCHBIM IJIAHOM MEPOTIPUSATUH MO MOBBIIICHUIO KA4eCTBa MAaTEMaTHUECKOTO
U €CTECTBEHHO-HAy4IHOTO oOpa3oBanus Ha repuoy 1o 2030 roma.

PaGouas mporpamma opreHTHpOBaHA HA 11E€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus YOY
«Bennay.

Anre0pa sBIseTCA OJTHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEr0o 00pa30BaHUs.: OHA
o0ecrnieunBaeT U3y4eHHUEe JPYTUX AUCLUUILIIMH KaK €CTECTBEHHO-HAYYHOI' 0, TaK U
T'YMaHHUTapHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO JUIsl TPOJOKEHHsS] 00pa30BaHus U B
MOBCETHEBHOM >kU3HU. Pa3BuTHE y 00yyaronxcs HayqyHbIX IPEICTaBICHUN O
MIPOUCXOXKACHUH U CYLTHOCTH ajaredpandeckux adCcTpakiuii, cnocode oTpaxeHus
MaTeMaTUYeCKOW HayKOH SIBIICHUH U MPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJICIMPOBAHNUS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOAUMBIX IS
aJlanTalliy B COBpEMEHHOM I poBoM ob1ecTBe. M3yuenue anredpsl o0ecrieynBaeTt
pa3BUTHE YMEHHUS Ha0I10/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATH CBOU JICHCTBHS U
BBIBOJIbI, (hopMymHpoBaTh yTBepkIeHus. OCBOEGHUE Kypca ainredpbl 00ecreuynBaeT pa3BUTHE
JIOTHYECKOTO MBILIUIEHUS 00YYaIOLINXCS: OHU MCIIONB3YIOT I€AYKTUBHBIE U HHAYKTUBHBIC
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paccyxaeHus, 0000IIeHre U KOHKPETH3aIHIo, abcTparupoBanue U ananoruto. Odyuenue
anreOpe MpearoaracT 3HaunTeIbHBI 00bEM CaMOCTOSTEIILHOMN e TEIbHOCTH
00y4aromuxcs, I03TOMY CaMOCTOSITEJIBHOE PEeIlICHHE 3a/1a4 SABIIAETCS peann3anen
JEATeIbHOCTHOTO NPUHIUIA O0yYEeHUS.

B cTpykType mporpamMmMbl yaeOHOTo Kypcea «Anredpay Uit OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHOC MCCTO 3aHUMAIOT COACPKATCIbHO-MCTOAUYCCKUC maun. «Yucna u BBIYUCIICHUA»,
«AnreOpanueckue BbIpaKeHUs», «Y paBHEHUs U HepaBeHCTBay, «Dynkuuny». Kaxnas u3
9TUX COACPIKATCIIbHO-MCTOANYCCKUX JIMHUH Pa3BHUBACTCA HA NPOTAKCHHUU TPEX JICT U3YUCHUA
Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JMHUSAMU. B Xoze u3ydenus yueOHOro Kypca
00yJaroIUMCs TIPUXOIUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BATh TEOPETUKO-
MHO>KECTBEHHBIH S3bIK. B CBsI3U € 3TUM B IporpaMmy y4eOHOTo Kypca «Anredpa»
BKJIFOYCHBI HCKOTOPBIC OCHOBLI JIOTUKH, ITPEACTABIICHHBIC BO BCEX OCHOBHBLIX pa3aciiax
MaTeMaTHYeCKOro o0pa3oBaHus U CIIOCOOCTBYIOIIKE OBJIAZICHUIO O0yUYalOIUMUCS OCHOB
YHUBEPCAIBLHOTO MAaTEMATUUYECKOTO si3bIKa. CoaepkaTeIbHON U CTPYKTYPHOU OCOOCHHOCTHIO
yueOHOro Kypca «Anredpay sBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

COI[ep)KaHI/Ie JHnn «Yuciia U BEIMUCICHUS) CIIYKUT OCHOBOH JJIS I[aJIbHefIHIeFo N3YUCHUA
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(hOpMHUPOBAHMIO YMEHUS TIOIH30BATHCS AJITOPUTMAMH, a TAKXKE MPHOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
YHUCJIe HA YPOBHE OCHOBHOTI'O 0011IeT0 00pa30BaHus CBSI3aHO C PAlIMOHATBLHBIMU U
UppalMOHAILHBIMU YUCIIaMH, (GOPMUPOBAHUEM MIPEJCTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepieHre OCBOSHUS YUCIIOBOM JIMHUM OTHECEHO K CpeAHEMY 00IeMy 00pa30BaHHIO.

Copepxanue IBYX areOpandecKuX JTUHUN — «AJITeOpandecKue BRIPAKCHIS U «Y pPaBHCHHUS
Y HEPAaBEHCTBa» — CIIOCOOCTBYET POPMUPOBAHUIO Y O0YUAIOIINXCS MATEMATHUYECKOTO
amnmapara, He00X0IMMOTO JUIsl pEelIeHUs 3a/1a4 MaTEMaTUKHU, CMEXKHBIX TTPEIMETOB U
MPaKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHEe OCHOBHOTO 001I1er0 00pa30BaHus y4eOHBIN
Marepuai rpyninupyeTcs BOKPYT palliOHATBHBIX BEIpOKEHUM. ANreOpa JeMOHCTPUPYET
3HAUYEHHE MAaTEeMaTUKHU KakK s13bIKa JJI MOCTPOCHUS MATEMATHUYECKUX MOJIEJEH, ONUCAHMS
MIPOIIECCOB U SIBJICHUI peaqbHOTro MUpa. B 3amaun oOydenus aredpe BXOAAT TaKkKe
JanbHenIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHS, HEOOXOIMMOTO, B YACTHOCTH, IS
OCBOCHHS Kypca UHPOPMATHUKH, U OBJIAJICHUE HaBBIKAMU JICTYKTUBHBIX PACCYKIECHUH.
[Ipeobpa3oBaHre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEH
K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanrie GpyHKIMOHATEHO-TPAPUUECKON JIMHUN HAIEJICHO Ha MOJyYeHHe
00yJaronuMucs 3HaHUHN 0 PYHKITUAX KaK BaXKHEHIIIEH MaTeMaTHYECKON MOIeTTH IS
OTMCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B IPUPOJIEC U OOIIECTBE.
N3yuenne marepuana crmocoOCTBYET Pa3BUTHIO Y 00YJAIONITUXCSl YMEHHS UCTIOJIb30BaTh
pa3IMyHbIE BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU — CJIOBECHBIE, CHUMBOJINYECKHE,
rpadguveckre, BHOCUT BKJIaJ B (GOPMUPOBAHHE MIPEICTABIICHUN O POJIN MAaTEMATUKH B
Pa3BUTUU TUBUIIN3ALNHI U KYJIbTYPBHI.

CornacHo yuebHOMY TIaHy, B 7—9-X Kiaccax uzydaeTcs yueOHbIH Kypc «Anredpay,
KOTOPBIN BKITIOYAET CIEAYIOIINE OCHOBHBIE PA3/IeNIbl COACpKaHNA. «Uncia 1 BEIYUCICHUS,
«AnredpanuecKue BHIPAKECHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN».
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Ha uzyuenne yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7-M kinacce — 102 vaca (3
yaca B HeJelm0), B 8-M kiacce — 102 gaca (3 gaca B Hezenmo), B 9-m kimacce — 102 vaca (3
Yaca B HEJIEIIO).

I[HSI peaﬂI/I3aL[I/II/I HpOFpaMMBI I/ICHOHB3YIOTCSI y‘-IeGHI/IKI/I, ,IIOHYIJ_ICHHBIC K UCITIOJIB30BAHUIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTALIMI0 00pa30BaTEIbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeTHETO O0IIEero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEeIbHYIO ACATEIHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
22.06.2026 Ne 436:

Maremartuka. Anredpa: 7-i kiacc: 6a30BbIl ypOBEHb. YUeOHUK; 15-¢ nu3nanue,
nepepadboranroe / Makapsrues FO.H., Munaiok H.I'., Hemkos K.W. u apyrue; nmox
pen. Tenskockoro C.A., AkimorepHoe obmiectBo «M31aTenbcTBO
"[Ipocsemienue"»;

Matemaruka. AnreOpa: 8-if kinacc: 6a30BbIi ypoBeHb: yueOHUK; 16-e u3nanue,
nepepadboranroe / Makapsrues FO.H., Mungiok H.I'., Hemkos K.W. u apyrue; mox
pen. Tenskockoro C.A., AkimorepHoe o0miectBo «M31aTenbcTBO
"[Ipocsemienue"y;

Matemaruka. Anre0pa: 9-if kiacce: 6a30BbIi ypoBeHb: yueOHUK; 15-e u3nanue,
nepepadboranroe / Makapsrues FO.H., Mungiok H.I'., Hemkos K.W. u apyrue; mox
pen. Tenskockoro C.A., AkimorepHoe o0miecTBo «M31aTenbcTBO
"[Ipocsemienue"y;

s <, >

DeKTpOoHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIIEHHBIC K UCIIOJIb30BAHUIO MPH PeaTU3aIIH
HUMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTeIbHBIX MPOrPaMM HAYaIbHOTO
00111er0, OCHOBHOT'0 OOIIET0, CPEAHEro 00IIero 00pa3oBaHus MPUKa3oM MHHIIPOCBEIIEHHUS
ot 25.08.2026 Ne 591:

Martemaruka. Anredpa. UntepaktuBHbie 3ananus. 7 knacc OO0 «CkaeHry;
Maremaruka. Anredpa. 7 xiacc. Ludpoas padouas rerpans AO «M3narenscTBo
"[Ipocemenue";

Anrebpa 7 kiacc (6a30Bbiit ypoBerb) OO0 «MobOuabHOE DIIEKTPOHHOE
O6pazoBaHuey;

o <. >

Coaep:xanue yaeOHOro Kypca

/-1 KJacce
Yucia 1 BLIYHCIECHUA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]T OT OJHON (OPMBI 3aHCH APOOeH K IPyro.
[TonsiTHE panOHaIBHOTO YHCIIA, 3aIIUCh, CPABHEHUE, YIOPSAIOYNBAHUE palliOHABHBIX
yucen. ApudMeTrueckue 1eiCcTBUS ¢ pallMOHAIBHBIMU YKcIaMu. Pemenne 3agay u3
peayibHOM MPaKTUKHU HA YacTH, Ha IpOOHu.
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CreneHb ¢ HaATypaIbHBIM MTOKA3aTEIeM: OMpeIeeHne, TPeoOpa3oBaHue BRIPAKCHUI Ha
OCHOBE OIpe/IeTICHHs, 3aUCh O0bIIUX yucel. [IporeHTsl, 3anich NpOLeHTOB B BUE IpoOH
U 1poOH B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4H HA MPOLIEHTHI, pEIICHUE 33124 U3
pealIbHOM MPAKTUKH.

[IpuMeHeHNe MPU3HAKOB ACIUMOCTH, PA3JI0OKEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YUCEIL.
PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi POIOPLIMOHAIBHOCTH.
Auaredpanyeckue BbIpaKeHHUs

[lepemenHble, YMCI0BOE 3HAUCHHE BBHIPAXKEHUS C IEpeMeHHOH. [lomycTuMble 3HaUeHUs
nepeMeHHbIX. [IpencraBienne 3aBUCHMOCTH MEX/Ty BETUUMHAMH B BUAE (OPMYJIBL.
Boraucnenus no ¢popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHHH, TOKIECTBEHHO
paBHBIE BBIPAXXEHUS, IPAaBUIIA IPEOOPa30BaHKs CYMM U IIPOU3BEACHUMH, TIPaBHiIa PACKPBITHS
CKOOOK M IPUBEJCHHS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHH C HaTypaJIbHBIM IIOKA3aTCJICM.

Opnowiensl 1 MHOrowieHsl. CreneHs MHOrowieHa. CioeHue, BBIYUTaHNEe, YMHOKEHUE
MHOToWwieHOB. DOPMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBaJApaT CyMMBbI M KBaJpaT pa3HOCTH.
®opMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYICHOB

Ha MHOUTEIIH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

YpaBHeHHe, KOPEHb YpaBHEHHUS, IIPaBUIia IPeoOpa3oBaHusl ypaBHEHUS, PABHOCHIBHOCTD
YpPaBHEHUU.

JInneliHOEe ypaBHEHHE C OAHOW ITEPEMEHHOM, YACIIO KOPHEW JIMHEWHOTO YPABHEHUS, PEILICHHE
JUHENHBIX ypaBHEHUH. COCTaBIIEHHE ypaBHEHUH 110 YCIOBUIO 33Ja4l. Pelenre TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuHeitHOE ypaBHEHUE ¢ ABYMS MIEpEMEHHBIMHU U ero rpaduk. CucreMa IByX JMHEHHBIX
YpaBHEHUH ¢ ABYMS [IEpEMEHHBIMU. Pellenue cucreM ypaBHEHUN cI0COOOM OJICTAHOBKH.
IIpumepsl pemeHns TEKCTOBBIX 3aa4 ¢ TIOMOIIBIO CHCTEM YPaBHEHUM.

DyHKUMH

Koopaunara Touku Ha nipsimoil. Yucnosbslie mpoMexxyTku. PaccTosHue Mexay AByMsl TOUKaAMHU
KOOPJMHATHOU MPSIMOM.

[IpsmoyronbHas cucrema koopauHar, ocu OX u Oy. Abcuucca u opaAnHaTa TOYKU Ha
KOOpAuHATHOH TuiockocTH. [Ipumepsl rpadukos, 3ananHbix GopmynaMu. UteHue rpagukoB
peanbHbIX 3aBucuMocteil. [lonarue pynkuuu. ['papuk pynkunu. ColicTBa QyHKIHIHA.
Jluneitnas pynkuus, ee rpaduk. ['padux dynkuuu y = |X|. [padudeckoe perieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8-1 KJ1ace
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Yucia v BBIYUCTCHUA

KBagparuslii kopeHb u3 uncia. [lonsarre 00 uppannoHaibHOM uncie. JlecsaTuianbie
MpUOIHKEHUS UPPalMOHATIBHBIX ynced. CBOMCTBa apupMETHUECKUX KBaIPaTHBIX KOPHEH U
UX MPUMEHEHHE K MPeoOpa30BaHHUIO YUCIIOBBIX BRIPAKEHUHN M BBIYUCICHUSM.
JleicTBUTEIbHBIC YKCIIA.

Crenens c 1eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTanaapTHas 3alUCh YHUCIIA.
AJiredpanyecKkue BbIpaKeHUs1

KBanpaTHblii TpexuiieH, pa3ioKeHUe KBaIpaTHOIO TPEXWIEHA HA MHOKHUTEIIHN.
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npoodu. CiioxeHue,
BBIYMTaHUE, YMHOXEHUE, JeJIeHne anreOpandeckux apodeit. ParimoHanbHbie BRIpOXKEHUS U
uX npeoOpa3oBaHUeE.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyia KopHel KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiinue 1pooHO-
palroOHaNbHbIE YPABHEHUS.

I'padmyeckas mHTEpIIpETAlls YPABHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX
ypaBHEHUH ¢ ABYyMs NiepeMeHHbIMU. [IpuMepsbl peleHus cucTeM HeTMHEWHbBIX YPaBHEHUN ¢
JBYMSI TIEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 3374 alreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA € 0/IHOM nepeMeHHON. CrucTeMbl
JINHEMHBIX HEPABEHCTB C OJTHOU MEPEMEHHOM.

DyHKUMH

ITonarue Qpynkiuu. O61acTh onpeaesaeHnss 1 MHOXKECTBO 3HaueHuH GyHKIuU. CriocoOsl
3aaHus QyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiictB ¢pyHkumu no ee rpapuky. [Ipumeps! rpaguxos GyHKIMHA,
OTPaKAIOIINX PEATbHBIE TIPOIIECCHI.

OyHKIMH, OMHUCHIBAIOLINE NMPSAMYIO U 00paTHYIO MPONOPIIHOHATbHBIE 3aBUCUMOCTH, UX

rpaduku. yHKIun Y = X4,y = X3,y = VX, y = |X|. I'padmueckoe pemenne ypaBHeHUH 1
CUCTEM ypaBHEHHM.

O-11 KJ1acce

Yuciia 1 BLIYUCICHUSA
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PanmonansHbIe yncia, uppaloHaIbHbIC YHCIIa, KOHEYHBIC U OECKOHEUHBIC IECATUYHBIC
npoOu. MHOXKECTBO JEHCTBUTEILHBIX YHCE, ICUCTBUTEIIbHBIC YMCIIa KaK OCCKOHEYHBIC
JecsITHUHBIC TpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JEHCTBUTEIbHBIX YUCET M KOOPAUHATHOMN MPSAMOI.

CpaBHEHME NEUCTBUTEIBHBIX YHCEII, apU(METHUUECKHUE ICUCTBHS C ICUCTBUTEIHBHBIMH
YHUCIIAMU.

Pa3MepBI 00BEKTOB OKpYy>Karomero M1upa, JJIUTEIbHOCTDE ITPOLECCOB B OKPYKAIOIIEM MUPCE.

[TpubnnxeHHoe 3HaYeHUe BEIMYUHBI, TOYHOCTb NpHOIMKeHHust. OKpyIieHue Yucerl.
IIpukuaka u OLleHKa pe3yJIbTaTOB BIYUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JIuneliHoe ypaBHeHMe. PenieHre ypaBHEHUH, CBOAAIIMXCS K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEeHU, CBOAAIIMXCS K KBaJpaTHbIM. bukBagparHoe
ypaBHeHue. [Ipumeps! perieHns ypaBHEHUM TPETbEl U YETBEPTOU CTEIIEHEN pa3IoKEHUEM Ha

MHOXHUTCIIHN.

Pemenne npoOGHO-paliMoOHANBHBIX YpaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 anreOpaniyeckum
METOOM.

VYpaBHeHHe ¢ ABYMS [IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHUU C IByMsI IEPEMEHHBIMU. PellIeHre CUCTEM IBYX YPaBHEHUM, OAHO U3 KOTOPBIX
JTUHEIHOoe, a Ipyroe — BTOpo# cteneHu. I'padudeckast MHTEpIpeTaus CUCTEMbI YpaBHEHH ¢
JIBYMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3374 alreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHEeHBIX HEPABEHCTB C OJJHOM NIEpEMEHHOM. Pelienne cucreM JIMHERHBIX
HEpaBEHCTB ¢ 0/IHOM nepemeHHoU. KBapaTHble HepaBeHCTBaA. ['paduueckas HHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

DyHKUMH

Ksagparnunas gynkius, ee rpadux u cBoiictsa. [lapaboma, KoopAMHATHI BEPITHHBI
napaboibl, 0Ch CHMMETPHUH TapadOIIbL.

I'paduku Gynkmuit y = kx, y =kx + b, y =k/X,y =x3, y = VX, Y = |X| u ux cBoiicTBa.
YucsioBbIe MOCTET0BATEIHLHOCTH H POTPeCcCH

[ToHsiTHE YMCIOBOM MOCIEAOBATEILHOCTH. 3a/JaHUE MOCIIEI0BATEILHOCTH PEKYPPEHTHOM
¢bopmyoit u popmysoit N-ro useHa.
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Apudmerndeckas u reoMmeTpudeckas nmporpeccuu. opmyssl N-To wieHa apuhMETHIECKON U
reOMETPUUYECKOI MPOrpeccHii, CyMMbl IEPBBIX N-X YJICHOB.

N300pakeHne 4wieHOB apu(PMETHIECKON U TeOMETPUUECKON IPOrpeccuii TOUKaMu Ha
KOOpJAMHATHOMN IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIA pocT. CI0KHBIE IPOLIEHTHI.

IlnanupyemMble pe3yJabTaTbl 0CBOEHHUS
IPOrpaMMbl

JIMYHOCTHBIE pPe3yJIbTAThI

JInyHOCTHBIE pPe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTO Kypca «Anredpa»
XapaKTEePU3YIOTC:

1) naTpuoTnHyecKoe BOCIUTAHHE!

e TPOSBICHHEM MHTEPECA K IIPOLIOMY U HACTOALIEMY POCCUNCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSIM POCCUHMCKUX MAaTEMATUKOB U
POCCUICKON MaTEMAaTUYECKOM IIKOJIBbI, K MCIIOJIb30BaHUIO ATUX JOCTH)KCHUN B
JIPYruX HayKax M MPHUKIAIHBIX chepax;

2) I'PaKIAHCKOE U TYXOBHO-HPABCTBECHHOC BOCIIMTAHHUE!

e TOTOBHOCTBHIO K BBIIIOJHEHUIO 0053aHHOCTEH IrpaxKTaHMHA U pealln3alliy ero Npas,
MPEJICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, SIBJICHHH, IPOLIEAYpP IPaXKIAHCKOr0O 00IIecTBa (Harpumep, BHIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K 0OCYK/ICHHIO STHYECKUX MPOOIIEeM, CBA3aHHBIX C
IIPAKTUYECKUM NIPUMEHEHUEM JOCTHKEHUIM HAYKH, OCO3HAHUEM BaXKHOCTH
MOpPaIbHO-3TUYECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

e YCTaHOBKOW Ha aKTUBHOE Y4acTHE B PEILIEHUU NIPAKTHUUECKUX 3a7a4
MaTeMaTUYeCKO HalpaBIeHHOCTH, OCO3HAHUEM BaKHOCTH MAaT€MaTH4YECKOIO
00pa30BaHus HAa NPOTSHKEHUH BCEH JKU3HU /sl YCEITHON MpodecCHOHANTBHOM
JESTeIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUAYAILHONU TPaeKTOPUH 00pa30BaHUs U )KU3HEHHBIX TIAHOB C
YUETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIUTAHHE!
e CIOCOOHOCTBIO K SMOLMOHAILHOMY M 9CTETHYECKOMY BOCIIPHATHIO
MaTeMaTHYECKUX 0OBEKTOB, 3a/1a4, PEIICHUH, PaCcCyXICHHH, YMEHHEM BUIEThH

MaTE€MaTHYCCKHEC 3aKOHOMCPHOCTH B NUCKYCCTBE,

5) HeHHOCTH HAYYHOTO MO3HAHMSI:
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e OpHEHTALMEH B IEATECIBHOCTU HA COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, IPUPOIbI U 0OIIECTBA,
NOHMMaHHEM MaTeMaTHYECKOW HAyKH KakK c(hepbl YeIOBEUYECKOH NesTeTbHOCTH,
JTAIOB €€ Pa3BUTHUSA U 3HAYUMOCTH JUIsl pa3BUTHs LIUBUIIN3ALMH, OBJIAJCHUEM
A3BIKOM MaTEMaTUKHU U MATEMATUYECKOU KyJIbTYPOU KaK CPEACTBOM I1O3HAHUSA
MUDA, OBJIAJEHUEM IIPOCTEUINNMU HABBIKAMH UCCIIEI0BATEIIBCKON S TEIbHOCTH;

6) pu3nyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
OJ1aronosyqus:

e TOTOBHOCTHIO IPUMEHATh MaTEMATHYCCKIE 3HAHUS B HHTEPECaX CBOETO 3/I0POBB,
BEJICHHS 3J0POBOr0 00pa3a xu3HH (3710pOoBOE MUTaHKE, COATAHCUPOBAHHBIN
PEXHMM 3aHITUH U OTAbIXA, PEryJIsApHas GpU3HUecKas aKTUBHOCTH),
c(OpPMHUPOBAHHOCTHIO HaBBIKA pe(hICKCUU, MPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
U TaKOT'O )K€ TpaBa JIPYroro 4eioBeKa,

7) 3K0JIOTHYECKOe BOCIIMTAHME!

e OpHEHTalMEW HA MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pEIICHUS 3a/1a4 B
00JacTH COXPAaHHOCTHU OKPY>KAOILEN Cpe/ibl, IUTAHUPOBAHUSI IOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IOCJIEICTBUHN AJIsI OKPYKAIOIEeH Cpe/ibl, 0CO3HAHUEM TT100aIbHOTO
XapakTepa KOJOTHUECKUX MPOOIeM U IMyTeH UX peIeHHs;

8) amanTanus K H3MEHSIOUMMCS YCJIOBHSIM COIMAJILHOI M MPUPOIHON Cpeabl:

e TOTOBHOCTBIO K JICHCTBHSIM B YCJIIOBHUSAX HEONPEICICHHOCTH, TOBBIIIICHUEM YPOBHS
CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JCATCIILHOCTD, B TOM YHCIIC YMCHHS
VUUTBCS Y IPYTHX JIOACH, TPHUOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE
3HAHMS, HABBIKA U KOMIICTCHIIUN U3 OTBITA IPYTHX;

e HEOOXOAMMOCTHIO B (DOPMHUPOBAHHUH HOBBIX 3HaHUH, B TOM 4Hciie GOPMYyIUPOBAThH
UJICH, TIOHSITHSI, THIIOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0CO3HABATH ACPHUIIMTH COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH,
TUTAHUPOBATh CBOE PA3BUTHC;

e CrMOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAITHIO KaK BBI30B, TPEOYIOMIHMIA KOHTPMED, KOPPEKTUPOBATH TPHHUMAECMBIC
pelieHus u aelcTBus, GOpMyIupoBaTh U OIICHUBATh PUCKU U TIOCIEICTBUS,
(GbopMHUPOBATH OIIBIT.

MeTanpeamMeTHbIe Pe3yJbTAThI

IMo3naBaTeibHBIE YHHBePCAJbHbIE YUeOHbIE el CTBHS
Ba3oBble j1oruuyeckue AeiicTBUA:

e BBIABIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKY MATEMAaTUYECKUX
00BEKTOB, MOHATUH, OTHOLLIEHUI MEXy NOHATUIMH, (POPMYIHPOBAThH
oTpeieNIeHus TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIuy,
OCHOBaHUs 111 000011IeHUsI U CPAaBHEHUS, KPUTEPUU MPOBOIUMOT0 aHAIN3a,;
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e BOCHPUHHUMATH, POPMYIHPOBATH U IPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIE, €AMHUYHbIC, YACTHBIC U OOLINE, YCIOBHBIE,

e BBIABJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
(axTax, 1aHHBIX, HAOIIONEHUSAX U YTBEPXKACHUSAX, IPeAaraTb KpUTEPUN AT
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUH;

e JleJaTh BBIBOJBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, I€IyKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOYEeHUH, YMO3aKIIOYEHUH 10 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIbCTBA MATEMATHICCKUX YTBEPXKICHUH (IIPSIMBbIC U OT
IPOTUBHOT'0), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIC JI0KA3aTeNILCTBA
MaTeMaTHYeCKuX (PaKkToB, BEICTpaUBATh apI'yMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOUpATH CIIOCOO penieHus y4eOHo 3anaun (CpaBHUBATH HECKOJIBKO BAPHAHTOB
peleHus, BEIOUpaTh HanboIee MOIXOAAINNA ¢ YI€TOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrle ucciienoBareabcKue AeiicTBHSA .

e HCIOJH30BATh BOMPOCHI KAK UCCIICIOBATEILCKUI HHCTPYMEHT ITO3HAHUS,
(bopMyITHPOBaTH BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEYIHNE, IPOdIIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE ¥ JJaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHCHHE,

e TIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABICHHOMY IUIAHY HECJIOKHBINA YKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEMaTHYECKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOMH;

e  CaMOCTOSATEIBHO (OPMYIIMPOBATH OOOOIECHHUS U BBIBOBI 110 PE3yJIbTaTaM
MIPOBEICHHOTO HAOJIIOICHUS, HCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh
MIOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 0000IICHU;

e TIPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh
MPEJIIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Padora ¢ unpopmanmei:

e BBIABJIATH HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIMH, JTaHHBIX,
HEOOXOIUMBIX JUISl pellIeHHs 3a/1auH,;

e BBIOMpPAThH, AHAIU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
UH(POPMALIKIO PA3IMYHBIX BUAOB U (OpM NpeacTaBiICHNUS,

e BBIOMpaTh hopMy IpeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATh pelIaeMble
3aJauu CXeMaMH, AMarpaMMaMy, HHOHM rpadukoi 1 ux KOMOMHAIMAMY;

e OLIEHMBATH HA/IEKHOCTb MH(OPMALIUU IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM
WK chOPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe yueOHbIE 1eiicTBUSA
Oo0menmne:
° BOCHpI/IHI/IMaTI) %1 q)OpMy.]'H/IpOBaTB CY)K)ICHI/ISI B COOTBETCTBHUHU C YC.]'IOBI/ISIMI/I H
HEJSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS B

YCTHBIX U MMCbMCHHBIX TECKCTaX, AaBaTh MOACHCHUA 110 XOAY PCUICHUA 3aJ1a4H,
KOMMCHTHUPOBATH HOHy‘ICHHBII‘;I pEe3yJIbTaT,
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e B X0Je 00CYXXICHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOI TEMBI,
po0JieMbl, peraeMoil 3a1a4u, BbICKa3bIBATh UJICH, HAlIEJICHHbBIC Ha TOMCK
pELLIEHNUs, COITOCTABIIATh CBOM CYX/IECHUS C CYKACHUSIMH IPYTUX YYaCTHUKOB
Juanora, oOHapyXHBaTh pa3inyKe U CXOICTBO MO3UIUI, B KOPPEKTHOH (hopme
(dbopMynHUpoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJbTaThl PELICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
IPOEKTa, CAMOCTOSITENILHO BEIOMPATh (hopMaT BBICTYIIJICHHUS C YIETOM 3314
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHn4ecTBo:

e TOHMMATh M UCIOJIH30BATH IPEUMYIIECTBA KOMAaHIHON U MHAWBUIYAIIbHOU PabOTHI
NPY PEIICHUU YYeOHBIX MAaTEMAaTHYCCKUX 3a/1a4;

e [IPpUHUMATDL LECJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATL OpraHHU3alluIO
COBMECTHOM pabOThl, pacpeiessiTh BUIbI padOT, TOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC W PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

e y4acTBOBATH B IPYIIIOBBIX (opMax padboThl (00CYKICHHUS, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JIP.), BBIIOJIHATH CBOIO YacTh paOOThI U KOOPAUHHPOBATH
CBOM JICUCTBUS C JPYTUMH YICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaIa
B OOLIMI MPOAYKT IO KpUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU
B3aUMO/ICHCTBHSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE NeliCTBHSA
Camoopranuzanusi:

e CaMOCTOSITEJILHO COCTABJISTH IUIAH, AJITOPUTM PEIICHHS 3a7a4u (MK €ro 4acTh),
BBIOMPATH CIIOCOO pEIIeHHsI ¢ YIETOM UMEIOIINXCSI pECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEILICHUH C
y4€TOM HOBOM HH(OpMaIHH.

CaMOKOHTPOJIB!

e BIIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U pe3yJIbTaTa
pellIeHnsT MaTEMaTUYECKOH 3a1a4u;

e TPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEILICHUU 3aJ]auH,
BHOCHUTbH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTATA ACSITEIBHOCTH ITOCTABIECHHOM LIETHU U
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS LI€TTH, HAXOIUTh
OLIMOKY, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IlpeameTHbIC pe3yabTaThl

7-i RJIace

K koHIly 00y4eHus: B 7-M KJiacce 00y4aroImuiics MOIyduT CIeAYIOIUe peMETHbIE
pe3yIbTATHI.
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Yuciia 1 BLIYUCJIECHUA

BbInonHATE, coueTast yCTHbIE U TUCbMEHHBIE IPUEMB], apu(MeTHIecKne IeHCTBHS C
palOHaIbHBIMU YHUCIAMU.

HaxoauTp 3Hau€HMs YUCIOBBIX BBIPAXKECHUH, IPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI U IPHUEMBbI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHbBIE
Ipoou.

[TepexoauTh OT OAHOI (HOPMBI 3aMTUCH YUCEN K IpyroM (peoOpa3oBhIBATh ACCATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JCCATUYHYIO IPOOD).

CpaBHUBaTh U YHIOPSAJ0YNBATH PALIMOHAIBHBIE YNCIIA.

OxpyryTh unca.

BreimonHsaTe IIPUKUAKY U OLCHKY PE3YyJIbTaTa BBI‘IPICJIGHI/Iﬁ, OLICHKY 3HAUYEHUI YHCIOBBIX
BI)Ipa)KeHI/If/'I. BremonHsaTh I[GflCTBI/I?I CO CTCIICHAMMU C HAaTypaJIbHBIMH I1OKA3aTCIISAIMU.

[IpuMeHATh NpU3HAKK JETUMOCTH, PA3JIOKEHUE HA MHOKUATEIIN HATypaIbHbIX YUCEN.
Pemats MpakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBA3aHHBIC C OTHOLICHUEM BEIMYHH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMH, HHTEPIPETUPOBATH PE3YJIBTATHI PELLICHUS
3aJjay C y4eTOM OTPaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PAcCMaTPUBAEMbIX O0OBEKTOB.

AnredOpanyeckue BbIPaKeHU s

Hcmonn3oBaTh anre6pqueCKy10 TCPMHUHOJIOTUIO U CUMBOJIMKY, IPUMCHATH €€ B IPOLCCCC
OCBOCHU yqe6H0ro MaTepuaia.

Haxoauts 3HaueHUs 6YKB6HHBIX BLIpa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX NIEPCMCHHBIX.

BrinonHsTh Hp606p330BaHI/I$I LEJIOTO BBIPAXKCHUS B MHOT'OYJICH TPUBCIACHUCM l'IOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BbINonHATE yMHOXKEHHE OAHOUYICHA HA MHOTOWIEH U MHOTOYWIEHA HA MHOTOYJICH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymIecTBIATh Pa3I0KEeHNE MHOTOWIEHOB HA MHOKHUTEIH C IIOMOIILBIO BBIHECEHUSI 32 CKOOKH
00I1Ier0 MHOXKUTEIS, TPYIITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POpMYIT COKpaIIEHHOTO

YMHOXKCHHA.

[IpumensTs npeoOpa3zoBaHusl MHOTOWICHOB JJIsl PELICHUS pPa3InYHbIX 3a/1a4 U3 MAaTEeMaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb30Bath CBOICTBA cTeNEHEl ¢ HaTypalbHBIMU MOKA3aTENISIMU [Tl TPe00pa3oBaHUs
BBIPaKCHUM.

YpaBHeHHs U HEPABEHCTBA
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Pemrate nuHelHbIE ypaBHEHHS C OJHOU IIEPEMEHHOM, IPUMEHS [TPaBUiIa IIEPEX0AA OT
HCXOJHOTO YPaBHEHUS K paBHOCHIBHOMY eMy. IIpoBepsTs, SABIIAETCSA 1M YUCIIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTHHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonOupath npuMepsl nap yuce, BISIOMUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C IBYMS
MepEMEHHBIMHU.

CTpouTh B KOOPAWHATHOH IIIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C ABYMS
MIEPEMEHHBIMH, MOJIb3YACh IPa(QUKOM, TPUBOJUTH PUMEPDI PELICHUS YPABHEHHUS.

Pemate cuctemsl IBYX JTHHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaduUecKu.

CocTaBiaTh U peuiaThb JIMHEHHOE YpaBHCHHUC UJIN CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ 10
YCJIOBUIO 3aJa4y, UHTCPHUPCTUPOBATE B COOTBCTCTBHUU C KOHTCKCTOM 3aJla4u HOJIyT-ICHHI)If/'I
pe3yibTar.

DOyHKIUH

I/I306pa)KaTb Ha KOOp,I[PIHEITHOfI HpHMOfI TOYKH, COOTBCTCTBYIOIIUC 3aITaHHBIM KOOPpAHWHATAaM,
JIy4H, OTPE3KH, HHTCPBAJIbI, 3alIMChIBATh YU CJIOBBIC IIPOMCIKYTKH Ha anre6panquK0M SA3BIKC.

OtMeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKH 10 3aIaHHBIM KOOPIHHATaM, CTPOUTH Tpaduku
nuHEHHbIX QyHKIMNA. CTpouTh rpaduk GyHKIuu Yy = [X|.

OnuceBaTh ¢ TOMOIIBIO (PYHKIIMIA H3BECTHBIC 3aBUCHUMOCTH MEXTy BEIMUNHAMU. CKOPOCTD,
BpEMS, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIHLHOCTD, BpeMsl, 00beM
paboTHI.

Haxoaute 3HaueHue (I)YHKI_II/II/I 10 3HAYCHHUIO €€ apryMEHTaA.

[Tonumars rpaduueckuii cocod npeacTaBIeHUs U aHanu3a HHGOpPMaIluU, U3BJIEKATh U
WHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPAPUKOB PEATHHBIX MIPOILIECCOB U 3aBUCUMOCTEH.

8-i KJ1ace

K koHIly 00y4eHus B 8-M kJjacce 00y4yaromuiics MOIyduT CIeAYIOIUE peAMETHbIE
pe3yIbTATHI.

Yuciia 1 BLIYUCICHUSA

Hcnonp30BaTh HaYaIbHBIE TPEACTABICHHUS O MHOKECTBE JIEMCTBUTEIIBHBIX YHCEI JJIs
CpaBHEHUS, OKPYTJICHUS U BBIYUCICHUHN, N300pakaTh JEHCTBUTENbHBIC YK CIAa TOYKAMHU Ha
KOOPJMHATHOUN MPSIMOM.

[TpumeHATH NOHATHE apUPMETUYECKOTO KBaJPATHOIO KOPHS, HAXOAUTh KBaJApaTHbIE KOPHH,
UCIOJIB3YS IPU HEOOXOIMMOCTH KalIbKYJISITOD, BBIOJIHATH MpeoOpa3oBaHus BhIpaXKEHUH,
coJiepaKallMX KBaApAaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.
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Hcnonb30Bath 3amucy OONBIIUX M MAJIBIX YHUCENT C TOMOIIBIO AECITUYHBIX IPOOeH 1
crenener yucna 10.

AsiredOpanyeckue BbIpasKeHU s

HpI/IMeHSITL IIOHATHUC CTCIICHU C I CJIBIM IIOKA3aTCJIEM, BBIIIOJIHATH Hp606pa30BaHI/I$I
Bpra)KeHHﬁ, COACpKAIMX CTEIICHU C LCJIbIM ITOKA3aTCIIEM.

BhINONHATE TOXKIECTBEHHBIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKEHHH HA OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWICHAMH U ajTreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

HpI/IMeHHTB Hp606pa3OBaHI/IH BBIpa)KeHI/Iﬁ JJIs1 pEIICHUS pa3JIMYHBIX 3aaa4 U3 MaTEMaTUKU,
CMCKHBIX IPCIMETOB, U3 peaJH)HOI\/JI IMPAKTHUKH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemrate nuHelHbIe, KBapaTHbIC YPABHEHUS U PAllMOHAJIBHBIC YPABHEHUS, CBOISIINAECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IEPEMECHHBIMH.

[IpoBOANTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHUCJIE C
HNpUMEHEHHEM rpauYecKuX MpeAcTaBieHu (yCTaHABIHBATh, UIMEET JIM YPAaBHEHUE WUIIH
CHCTeMa YpaBHEHHI PEIICHHS, €CIIHM UMEET, TO CKOJIBKO, U TIp.).

[lepexonuTh OT cI0BECHOIN (POPMYIUPOBKH 334a4U K €€ anreOpanueckoil MoJIenu ¢
IIOMOUIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMBI YPaBHEHU, HHTEPIIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J1a4y NIOJYYCHHBIN PE3YNIbTaT.

IIpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB [l CPABHEHUs, OLICHKH, PEIIATh JINHEHHbIE
HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh Ipa)UUECKyI0 WILTIOCTPALINUIO
MHOXECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHrMaTh 1 KCIONIB30BaTh (DYHKIIMOHATBHBIC OHSITHUS U S3bIK (TEPMUHBI, CHMBOJIHUECKUE
0003HAYCHHS), OTIPENIENIATh 3HAaUCHHE (DYHKIIUH [0 3HAUCHHUIO apTyMEHTa, ONPEIesITh

CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

CTpouTs rpaduKn dMeMeHTapHbIX GyHKIHit Buaa: Y = KIX, Y = X2, Y = X%,y = [X|, y = X
OmnuceIBaTh CBOMCTBA YUCIIOBOM (DYHKIIMU 110 ee TpaduKy.

9-i1 ki1ace

K koHIty 00y4enus B 9-m kJjacce 00y4yaromuiics MOIyduT CIeAYIOIUe NpeMeTHbIE
pe3yIbTaTHI.

Yuciia 1 BLIYMCJIECHUA

CpaBHI/IBaTB " ynopsAa0uuBaTh palluOHAJIbHBIC U UPPALIUOHAJIBHBIC YU CJIA.
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BremonHATh apmbMeTqucme IIGfICTBHH C palilMOHAJIbHBIMHU YUCJIaMHU, COYCTAasdA YCTHBIC U
IMMCBbMCHHBIC IIPHUEMBI, BBIIIOJIHATH BBIYHUCICHUA C HppalluOHAJIBHBIMU YK CIIaMU.

HaxoauTe 3Ha4eHNs CTENEHEN C LENbIMU IIOKA3aTEeIIIMUA U KOPHEH, BBIYUCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyryATh NENCTBUTEIIBHBIC YUCIIA, BBIOIHAT IPUKUJIKY PE3Y/IbTaTa BEIYUCICHUM, OLICHKY
YHUCJIOBBIX BBIPAKECHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemate nuHeNHbIE U KBapaTHbIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IIPOCTEHIINE
IpOOHO-paLlMOHAIbHBIE YPABHEHHUS.

Pemrate cucreMsl AByX JTMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIIACTCS JTMHEUHBIM.

Pemarn TeKkCTOBEIC 3aJa4uu anre6panqec1<I/IM CII0COO0M C IIOMOIIBIO COCTABJICHUA YPABHCHUS
HJIN CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU.

[IpoBOANTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCJIE C
HNpUMEHEHHEM rpauYecKux MpeacTaBiIeHu (yCTaHABIHBATh, UIMEET JIM YPAaBHEHUE WUIIH
CHCTeMa YpaBHEHHI PEIICHHS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemarn nuHelHbIE HCPABCHCTBA, KBAaJ[PpAaTHbBIC HCPABCHCTBA, I/I306pa)I(aTB peIICHUC
HCPaBCHCTB Ha YHCIOBOM Hpi[MOfI, 3aIMUCbIBAaTh PCIICHUEC C TOMOIIBIO CUMBOJIOB.

PemaTh crcTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE KBAIPATHOES
HEPaBEHCTBO, N300pakaTh pEIICHHE CUCTEMbI HEPABEHCTB Ha YMCIIOBOW MPSMOH, 3aITUCHIBATh
pELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MPH PELICHUH Pa3JIMUHBIX 337a4.

DyHKUMH

Pacrio3HaBath QpyHKIMM H3ydeHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHYECKU PaCIIOIOKEHNE Ha
KOOPJIMHATHO# TtockocTh rpadukoB pynkuuit Buga: y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y =%,y =X,y = |X|. B 3aBHCHMOCTH OT 3HaueHHH KO>)(UITHEHTOB, ONHUCHIBATH

CBOMCTBA (PYHKIUH.

Ctpoutb 1 n300paxkaTb CXeMaTHUECKHU IpadUKK KBaJPaTHUHBIX (YHKLUH, ONHCHIBATD
CBOMCTBA KBaIpaTUUHBIX (PYHKUIUN MO UX rpaduKam.

Pacrio3znaBath kBaJipaTHUHYIO QYHKIHIO 1O (hOopMyIie, IPUBOIUTH MPUMEPHI KBaIPATUYHBIX
GyHKIMN U3 pealbHOM XKU3HH, (PU3UKH, TEOMETPUH.

YucaoBble MOCIAET0BATEIbHOCTH H nmporpeccuu

PacmoznaBate apuMeTHUECKyI0 U T€OMETPHUECKYIO TPOTPECCHH TMPU PA3HBIX CIIOCO0ax
3a/laHusl.
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BBINONHATE BRIYUCICHHS C UCIIOJIB30BaHHEM (OpMYIT N-TO WieHa apupMeTHIecKoi 1
TFE€OMETPUUYECKOMN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIPHOCTH TOYKaMHU Ha KOOpI[PIH&THOfI IIJIOCKOCTH.

Pemiate 3a1auu, cBA3aHHBIE C YUCIOBBIMHU MOCJIEA0BATEILHOCTSMHU, B TOM YHCIIC 33/1a4U U3
peabHOM )U3HU (C UCIOIBb30BAaHUEM KAJIbKYIIATOPA, IIU(POBBIX TEXHOJIOTHIA).

TemaTu4yeckoe MIIAHUPOBAHUE

/-1 KJ1acc
KoJmnuecTBo 4acoB JJIeKTPOHHbIE

HaumenoBanmne

No (undpossbie)

/| PA3AEI0B 1 TEM Beero Kontpoabnsie | [Ipakrnyeckue o0pa3zoBaTebHbIC
NporpamMmblI padoThI paboThI pecypcsl
Yucna u

| |BbroMcICHHS. o5 1 <.>
PanumonannHBIC
qyucia

5 Anrebpanueckue 27 1 <.>
BBIPKCHUS

3 VYpaBHenus u 20 1 <..>
HEpaBEHCTBA
Koopaunate! u

4 | rpadukn. 24 1 <..>
OyHKIHH

5 [ToBTOpEHME M 6 1 <.>
000011IeHHE

OBUIEE

KOJIMYECTBO

YACOB IO 102 > °

I[TPOIT'PAMME

8-i kyace

KoJnuecTBo 4acoB JJIEKTPOHHbIE

HaunmenoBanue

No (umdposbie)

/i pa3aesoB U TeM Beero KonTposbnbie | [IpakTuyeckue o0pa3oBaTebHbIE
NPOrpaMMbl padoThI padoThI pecypchl
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Yucna u
1 BBIYHUCIIEHUS. 15 <..>
KBanparusie kKopHU

Yucna n
BBIYMCIICHHUS.
CreneHsb C LEIbIM
II0Ka3aTelieM

AnrebOpanueckue
BBIPAKEHUS.
KBanpartublii
TpexX4JIeH

AnreOpandeckue
BBIPKEHUSI.
Anrebpanyeckas
IpoOb

15 1 <..>

YpaBHeHus U
HEPaBEHCTBA.
KBanpathbie
ypaBHEHUS

15 1 <..>

YpaBHeHus u
HEpaBEHCTBA.
Cucremsl
ypaBHEHUH

13 <..>

YpaBHeHud U
7 | HepaBeHCTBaA. 12 1 <..>
HepasenctBa

O yHKIUH.
OCHOBHBIE TTIOHITHA

DO yHKIUY.
Yucnossle QyHKIIUU

[ToBTOpEenue n
00001IeHne

OBILIEE
KOJIMYECTBO YACOB | 102 6 0
T10 TIPOTPAMME

10

O-11 KJ1acce

KoumnuectBo yacos JIEKTPOHHBIE
HaunmeHoBaHue

Ne (uudposrbie)
/i | PA3ACTOB H TEM Koutpouibhbie | [IpakTH4eckue | ogpasopaTenbHbIe

MporpamMMel Beero padoThI padoThI pecypes
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Yucia ¥ BEIUKCIIEHU.
1 | deiicTBUTENbHBIC 9
qucia

YpaBHeHus u
HEPaBEHCTBA.
YpaBHeHUsI C OJTHOU
MEPEMEHHOMN

14 1

YpaBHeHuUs u
3 | HepaBeHCTBa. 14 1
Cucremsbl ypaBHEHUI

YpaBHeHuUs 1
4 | HepaBeHCTBA. 16 1
HepasencrBa

5 | Oynkuuu 16 1

YucioBele
OCJIEJ0BAaTEILHOCTH

[ToBTOpEHME,
0000111eHNUE,
CHCTEMAaTHU3alHs
3HaHUI

18 1

OBIIEE KOJIMYECTBO
YACOB I10 102 6
I[TPOTPAMME

IIpoBepsieMble TPEOOBAHUS K pe3yJbTaTaM
ocBoeHUus OOII u 3j1eMeHTHI CoAepPKAHUSA

/-7 KJIACC

IIpoBepsiembie TpeOoBaHuA K pe3yabTaTam ocBoeHuss OOII

Kon
NMPoBePSIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1 Yucia U BEIUMCIIEHUS

1.1

BBIHOJ'IHHTB, COUCTasl YCTHBIC U TMCbMCHHBIC ITPUCMBI, apI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHH C paquOHaJIbHBIMH YU CJIaMU

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO
YOV "BEHAA", LLErOS1b AJIEKCAHAP OCKAPOBWY, AUPEKTOP

19.10.26 15:54 (MSK)
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HaxoauTh 3HaueHus1 YMCIOBBIX BRIPAXKEHUN, TPUMEHATH Pa3HOOOpa3HbIe
1.2 CIIOCOOBI ¥ PUEMBbI BEIYHCIICHUS 3HAYCHHUI TPOOHBIX BHIPAKEHUH,
coJiepKaliX OObIKHOBEHHbBIE U IECATUYHBIE APOOU

[TepexomuThb OT 0J1HO# (HOPMBI 3aIUCH YUCEN K Apyroi (peodpa3oBbIBATH
1.3 JECATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCSATUYHYIO IPOOB)

1.4 CpaBHUBATh U YIOPAI0OUMBATH PAllMOHAIbHBIE YHCIIA

1.5 OxpyrisaTh unucna

BBINOIHATE NIPUKUIKY U OLEHKY Pe3y/IbTaTa BEIUUCICHUM, OLICHKY
1.6 3HAYECHU I YHUCIIOBBIX BBIPA)KCHUH. BBINIOIHATH IEUCTBHS CO CTEIEHAMM C
HaTypaJIbHBIMU I10KA3aTEIIIMU

HpI/IMeHHTb MMPU3HAKKW ACTIMMOCTH, PA3JIOKCHHUC Ha MHOXKXUTCIIU

1.7
HATypaJIbHBIX YUCEIT
Penrath mpakTHKO-OpUECHTUPOBAHHBIC 33/1a4H, CBS3aHHBIC C OTHOIIICHUEM
18 BEJIMYMH, IPONOPIIMOHATFHOCTRIO BEJTMYHH, TPOIICHTAMH,
' UHTEPIPETHUPOBATH PE3YJIbTATHI PEIICHUS 33124 C YYETOM OrpaHHUYCHHI,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOHEKTOB
2 AnreOpanyecKue BhIPaKCHUS
21 Hcnonp30Bath alre0panvyeckyro TEPMHUHOIOTHIO U CHMBOJIUKY,
' IPUMEHSTH €€ B MPOLIECCE OCBOSHHSI YUeOHOTO MaTepuaa
29 HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHHM MTPH 3aIaHHBIX 3HAYCHUSX
' MePEMEHHBIX
23 BrITIONTHATE TPe0Opa30BaHus 1EIOT0 BEIPAXKEHHUS B MHOTOWICH
' MpUBEICHNEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BBINOTHATE YMHOKEHHE OJTHOYJIEHA HA MHOTOYJIEH M MHOTOYJIEHA Ha

MHOTOYJIEH, IPUMEHATH POPMYJIbI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH

OcCy1ecTBISATh pa3I0KEHNE MHOTOWIEHOB HA MHOXKHUTEIHN C TIOMOILBIO
2.5 BBIHECEHHUS 3a CKOOKH OOLIEr0 MHOXKUTENS, TPYINIIUPOBKHU CJIaraeMblX,
npUMeHeHHs (HOpMYJT COKPALIEHHOTO YMHOXKEHUS

[TpumensTh npeoOpa3oBaHKsl MHOIOWIEHOB JJISl PELICHUS pa3IuYHbIX

2.6 .
3aJa4 U3 MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 PEANbHOM MPaKTUKH
57 Hcnonb30BaTh CBONCTBA CTEMEHEN C HATYpaJIbHBIMU IMOKA3aTENAMU IS
' peoOpa3oBaHus BHIPAKEHUN
3 YpaBHEHUS U HEPAaBEHCTBA

PemaTs nuHENHbIE ypaBHEHUS C OJJHOW NIEPEMEHHOM, IPUMEHSS TIPaBUiIa
3.1 nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCUIIbLHOMY eMy. [IpoBepsTs,
ABIIETCS JIM YUCIIO KOPHEM YpaBHEHUS

[TpumensTh rpaduueckre METObI IPHU PEIICHUN JTUHEWHBIX YpaBHEHUN U
UX CUCTEM

3.2
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[TonGupath mpuMepsI ap Yuce, ABISIOUUXCS pelIeHHeM JTMHEHHOTO
YpaBHEHUS C JBYMS IEPEMEHHBIMU

3.3

CTtpouTh B KOOPAUHATHOH IIIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C
3.4 JIBYMsI IEPEMEHHBIMU; MOJIb3YACH T'pauKOM, IPUBOIUTH IPUMEPHI
pellIeHus] ypaBHEHUs

35 Pemats cuctembl IBYX JTMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH, B
' TOM YHCJIe rpaduiIecKu

CocTaBisTh U pelaTh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJIY4YE€HHBIN pe3ynbTar

4 Koopaunate! u rpadpuku. @yHKIIUN

I/I306pa)KaTB Ha KOOpI[HHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC
4.1 3aIaHHBIM KOOpAWHATaM, JIy4H, OTPC3KH, HHTCPBAJIbI, 3alIUCbIBATh
YHCJIOBBIC IIPOMCIKYTKH HA anre6pqueCKOM SA3BIKC

4.2 OTMeyaTh B KOOpILHHaTHOﬁ IJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAWHATAM

4.3 Crpouts rpaduku muHeHHbIX QyHKIMHA. CTpouTh rpaduk GyHKIuN Y = [X|

OrnuceIBaTh ¢ TOMOIIBIO (YHKIIMI U3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJINYECTBO,
CTOMMOCTb, IIPOU3BOIUTEIHLHOCTH, BPeMs, 00beM pabOThI

4.5 Haxoguts 3HauyeHHue Q)YHKHI/II/I I10 3HAYCHHUIO €€ apryMCHTa

[Tormmate rpaduueckuii criocod MpeacTaBICHNS | aHaI3a HHPOPMAITUH,
4.6 U3BIIEKATh U UHTEPIIPETUPOBATh MHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna 1 BEIUUCIIEHUS

JlpoOu 0OBIKHOBEHHBIE U AECATHUYHBIE, IEPEXO0J OT OJHON (OPMBI 3aIHCH
11 npobeit k npyroi. [loHsTHe panoHanbHOIO YKCIa, 3aliCh, CPaBHEHHE,
YIOPSAOYMBAHUE PALIMOHAIIBHBIX YHCEI

12 Apudmerndeckre 1eHCTBHS ¢ pallMOHATBHBIMY YMcIaMy. Pemenue 3a1ad u3
' peasibHOI MPaKTUKH Ha YacTH, Ha IpOOH

13 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeeM: ONpeieieHne, Ipeodpa3oBaHue
' BBIPQXXEHHUI Ha OCHOBE ONpEIeNIeHNs, 3aMUCh OOIBIINX YUCEI

14 [TpoueHTsl, 3amuch TPOLEHTOB B BUJIE ApoOU U ApoOu B BUE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha IIPOLICHTHI, PEIICHUE 3a1a4 U3 PeaIbHON IPAKTUKH

HpI/IMeHeHI/Ie IMPU3HAKOB JCIIMMOCTH, PA3JIOKECHUC HA MHOXKUTCIIN
HATYpaJIbHBIX YUCCII

1.5
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PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMasi U oOpaTHast

1.6
IPONOPLIUOHAIBHOCTH

2 AnrebpanuecKue BHIPAKCHHS

21 [TepemeHHbIe, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS ¢ IepeMeHHOil. [{omycTimbie
' 3HAUEHUS IEPEMEHHBIX

29 [IpencraBienre 3aBUCKIMOCTH M@Ky BETMUYUHAMHU B BUAE (HOPMYJIBI.
' Breraucnenus no ¢popmynam

2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHBIC BBIPAYKEHUS

2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM I1OKa3aTelIeM

25 OpnHounensl 1 MHOTOWIEHBI. CTeneHs MHOrowieHa. CiaoeHue, BoIYMTaHuE,
' YMHOKEHHE MHOTO4JICHOB

26 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJlpaT CyMMbI U KBaJIpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOYJIEHOB HA MHOXKHUTEIU
3 YpaBHeHUs

31 VYpaBHeHMEe, KOPEHb YpaBHEHHUS], IPaBUJIa IPE0Opa30BaHusl ypaBHEHUS,
' PaBHOCUIIBHOCTb YpaBHEHUN

32 JInHeitHOe ypaBHEHUE C OJTHOM MTEPEMEHHOM, YMCII0 KOPHEN JTMHEUHOTO
' YpaBHEHUS, PEIICHNE JINHEUHBIX YPaBHEHUU

33 CocraBieHue ypaBHEHUH 10 YCIOBUIO 3a/aul. PerieHre TeKCTOBBIX 3a]1a4 C
' MOMOUIbIO YpaBHEHUN

3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk

CucremMa 1ByX JIMHEHHBIX ypaBHEHUH C IByMs IEpeMEHHBIMU. Penienue cucrtem
3.5 ypaBHEHUI crTOCOOOM MOJICTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad ¢
IIOMOILBIO CUCTEM YPAaBHEHUI

4 Koopaunats! u rpapuku. ®yHkunn

4.1 Koopaunara Touku Ha npsiMou

492 YucnoBsle NPOMEXYTKU. PaccTossHUE MEXy IByMsI TOUKaMH KOOPJUHATHON
' IPSAMOi

43 [TpsamoyronbHas cucrema koopauHar, ocu OX u Oy. Abcuucca u opauHaTa
' TOYKH Ha KOOPJAUHATHOM TIOCKOCTH

44 [Tpumeps! rpaduxos, 3a1aHHbIX GopMynaMu. UTeHue rpagukoB peaabHbIX

3aBUCUMOCTEN

4.5 [Tonstue pynkuuu. I'paduk pynxnun. CroiicTBa GpyHKUINN

4.6 Jluneitnas pynkuus, ee rpaduk. ['paduk Gynkuuu y = [x|

4.7 ['paduueckoe pelieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHH

8-1 KJ1ace
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IIpoBepsiemble TpeOoBaHUA K pe3yiabTaTaM ocBoennss OOII

Ko .«

I (I:Be SEMOIO IIpoBepsiemble MpeIMeTHBIE Pe3yJILTATHI 0CBOEHUsI 0CHOBHOI
posep 00pa3oBaTeIbLHON MPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusI

pe3yJbTara

1 Uuncna v BEIUUCICHUS

Hcrnonb30BaTh HayaabHbIE NPEACTABICHUSA O MHOYKECTBE JIEHCTBUTEIIBHBIX
1.1 yucen Ui CPAaBHEHUs!, OKPYTJIEHHS U BBIYMCICHUHN, U300paxkaTh
JICHCTBUTEIIBHBIC YK CJIAa TOYKAMU HAa KOOPIAUHATHOM IIPAMOM

[TpuMeHSTH MOHATHE apUPMETUIECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, UCTIOJIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP,

1.2 o
BBITIOJTHATH MPeo0pa3oBaHus BRIPAXKCHUM, COJIEPKAIINX KBAaIPATHBIE
KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonp30BatTh 3aucy OONBIIAX M MAJIBIX YUCEN C TIOMOIIBIO JIECATUIHBIX
' npobeit u crenenel yucia 10
2 Anrebpanyeckue BhIpaXKEHUS
[TprMEHSTh MOHATHE CTENIECHU C IIEIBIM MTOKA3aTeNIeM, BBITOTHSITH
2.1 npeoOpa30BaHus BBIPAKCHHIA, COACPIKAIIMX CTCIICHH C IICIBIM

IIoKa3arcjieM

BBITIOTHATE TOXKIECTBEHHBIE TPEOOPa30BaHUs PallMOHATBHBIX
2.2 BBIPAKEHUI HA OCHOBE MPABWJI ICVCTBUI HAJ MHOTOYJIEHAMH U
anreOpanvdecKuMHu IpoOsSMH

2.3 PacknanpiBaTh KBa,Z[paTHBIfI TPEXUICH Ha MHOXUTCIIN

[TpumensTh npeoOpa3oBaHMsl BbIpaKEHUHN AJIs PELICHUS pPa3InYHbIX 3a/1a4

2.4 .
N3 MaTCMAaTUKH, CMCIKHBIX IIPEAMETOB, U3 PCAJIbHOU MMPAKTUKU

3 YPaBHeHI/IH " HCPABCHCTBA

Pemate nuHelHbIE, KBaIpaTHBIE YPABHEHUS U pAllMOHAIbHBIC YPABHEHUS,

3.1 o
CBOIAIIHECA K HUM, CUCTCMBI IBYX YPABHCHUU C IBYMS IICPEMCHHBIMU

IIpoBOAUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM YHCJI€ C TPUMEHEHHUEM TPaPUIECKUX TIPEICTABICHUN
(ycTaHaBIHMBaTh, UMEET JIM YPaBHEHHE WIIM CHCTEMa YPaBHEHUH pEIICHN,
€CITH KUMEET, TO CKOJIBKO, U IIpoYee)

3.2

[TepexoauTs OT clIOBECHOM (HhOPMYTUPOBKH 337a4H K €€ alre0pandeckoi
MOJIEJIH C MTOMOUIBIO0 COCTABIICHUS YPaBHEHUS UJIM CUCTEMbI YpaBHEHHI,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IMOTYYEHHbBIN
pe3ynbTar

3.3

[IprMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB M1 CPABHEHUSI, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM ITEPEMEHHOM U UX CUCTEMBI,
JaBaTh rpaUIECKyI0 WITIOCTPAIIMI0O MHOYKECTBA PEIICHUI HEPABEHCTBRA,
CHCTEMBI HEPABEHCTB

3.4

4 DyHKIIUN
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[ToHMMaTh U KCIIOIH30BaTh (DYHKIIMOHAIBHBIC TOHATHS U SI3bIK (TEPMUHBI,
4.1 CHUMBOJIMYECKUE 0003HAUCHUS), ONIPECIIATh 3HAaUCHUE (DYHKIHH 10
3HAYEHUIO apTryMEHTa, OINPEAENsATh CBOMCTBA (DYHKIUHU MO ee rpaduKy

Ctpouts rpaduku meMeHTapHbiXx QyHkiuil Buga: Y = K/X, y = x4,y =x3,y

4.2 N M
= |x|, onrichIBaTH CBO¥CTBA YKMCIIOBOM (DYHKIIHH 110 e rpaduKy

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna u BBIYUCICHUS
11 KBanparublit kopeHb u3 yncina. [lonsatue o0 uppaioHaIbHOM YHCIIE.
JlecsiTuuHbie TPUOTHKCHHUSI HPPANMOHATBHBIX YHCEIT
CaolicTBa apu(pMEeTUYECKUX KBAJPAaTHBIX KOPHEW U UX MPUMEHEHHUE K
1.2 npeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUHN U BHIYUCICHUAM. [{eficTBUTENbHbIE
qucna
1.3 Crernens ¢ 1eNbIM [MOKa3aTeaeM U ee cBoiicTBa. CTaHgapTHas 3aMuch YKcia
2 AnreOpanyecKue BhIPaKCHUS
2.1 KBanpatHbIii Tpex4iieH, pa3jioKeHNE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIN
2.2 Anre6panueckas Apods. OCHOBHOE CBOICTBO anredpanyeckoit 1podu
2.3 CrnosxeHue, BRIYUTaHNE, YMHOXKECHHE, JelIeHUE alreOpandeckux apooeit
24 PanmonansHbIe BBIpaKEHUS U UX TIpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPAaBEHCTBA
31 KBanpatnoe ypaBHeHue, popmysa KopHeil KBaapaTHOTO ypaBHeHUs. Teopema
Buera
3.2 Pemienne ypaBHeHUH, CBOIAIIMXCS K TMHEWMHBIM M KBaJPaTHBIM
3.3 [Tpocreiimme 1poOHO-pallMOHANIbHbBIE YPaBHEHUS

I'paduueckas MHTEpIIpeTaUsl YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHENHBIX YPABHEHUN ¢ ABYMs niepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandeckKuM Criocooom
3.6 YucnoBeie HEpaBEHCTBA U X CBOWCTBA

3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON

3.8 PaBHOCMIIBHOCTD HEPABEHCTB

3.9 Jlunelinbie HEPABEHCTBA C OJTHOM TTEPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM

4 OyHKIIH
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[Tonsitne pynakmuu. O6IaCTh OMpEICTICHUS 1 MHOXKECTBO 3HAYCHHUH ()YHKIIUH.

41 CriocoOwb1 3a1anus GpyHKIUN

4.2 I'padux Gpynkiuu. UreHre cBOMCTB (GyHKINHU 1O €€ TpaduKy

4.3 [Tpumepsl rpadgukoB QyHKIUH, OTpaXKAIOMIUX peaIbHBIE TIPOIIECChHI
44 OyHKIMY, OMUCHIBAIOIIUE MPSIMYIO M 0OpaTHYIO MPOTIOPIIMOHATBHEIC

3aBHCUMOCTH, UX rpaduku

4.5 OyHKIUKA Y = X2, Y = X°

4.6 Oynkyn Y = VX, Y = x|

4.7 ['paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

O-11 KJ1acce

IIpoBepsiemble TpeGoBaHus K pe3ybTatam ocBoeHus OOII

Ko .
I f)lBe SEMOIO IIpoBepsiemble nNpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOI
poBep o0pa3oBaTe/IbHOI IPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTarta
1 Yucna u BIYUCICHUS
11 CpaBHUBATh U YIIOPSAIOUNBATH PAllMOHAIBHBIE U UPPALIMOHAJIbHBIE YUCIIA

BoinonusATe apudmeTnyueckue AeUCTBUS ¢ PALlMOHATIBHBIMU YHCIIAMH,
1.2 couderas YCTHBIE U IMCbMEHHBIEC IIPUEMBI, BBITIOJIHATH BBIYUCICHUS C
HUPPALMOHAIBHBIMU YUCIIAMH

HaxoauTe 3HaueHUS CTENEHEN C LEeIbIMU ITOKA3aTEeIsIMU U KOpHeﬁ,

1.3 .
BBIYHUCIISITH 3HAUEHUS YUCIIOBBIX BBIPAKECHUH
14 OKpyrsiTh IEHCTBUTENBHBIC YHCIIA, BBITOIHATH IPUKUAKY pPe3yibTaTa
' BBIYUCIICHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHUH
2 VYpaBHeHUs 1 HEpaBEHCTBa
21 Pemrate nuHeiiHbIe U KBaJpaTHBIE YpaBHEHUS, YPAaBHEHHsI, CBOJISIIIMECS K
' HUM, IpOCTeNIINEe APOOHO-PAIMOHAIbHbBIE YPaBHEHUS
Pemrate cricTemMbl IBYX JTMHEWHBIX YPaBHEHHH C ABYMS IIEPEMEHHBIMU U
2.2 CHCTEMBI JBYX YpPaBHEHUI, B KOTOPHIX OJTHO YpaBHEHHE HE SBISAETCS
JIMHEVUHBIM
Pemrate TekcTOBBIE 33aUM aIreOpauecKuM CriocoO0M C MOMOILBIO
2.3 COCTaBJICHUS YPABHEHUS WJIM CHCTEMBI IBYX YPaBHEHHH C IBYMS
HepEeMEHHBIMU
[TpoBOaUTH MpoOCTEMIINe CCIIe0BAaHMS YPaBHEHHH U CHCTEM YpaBHEHUH,
24 B TOM YHCJIE C TPUMEHEHUEM Tpadudeckux npeacTaBicHuil (Hampumep,

yCTaHaBJIHMBATh, UMEET JIM YPaBHEHUE I CHCTEMa YPaBHEHUH PEILCHHUS,
€CII UMEET, TO CKOJIbKO)
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Pemars nuHeiiHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, U300pakaTh
2.5 pelleHne HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3aIIUCBIBATH PELLIEHUE C
MIOMOILIbI0 CUMBOJIOB

PemraTte cucTeMbl THHEHHBIX HEPABCHCTB, CUCTEMbI HCPABCHCTB,
BKJIIOHAOMME KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTL PEHICHUC CUCTCMBI
HECPaBCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aluChbIBaTh PECIICHUE C IIOMOIIBIO
CHMBOJIOB

2.6

2.7 Hcmons30BaTh HEPABCHCTBA IIPpH PECIICHUH Pa3JIMYHBIX 3aaa4

3 DOyHKIHUH

PacrioznaBath (hyHKIIMY M3ydeHHBIX BUIOB. [10Ka3bIBaTh CXeMaTHIECKU
PacIojIoKeHUEe Ha KOOPIUHATHOM TUIOCKOCTH IparKOB GYHKIMHA BHIa: Y
= kx, y = kx+b, y = k/X, y = ax>+bx+C, B 3aBUCUMOCTH OT 3HAYCHHI

K02 (UIIMEHTOB, OMKUCHIBATh CBOMCTBA (DYHKIIUI

3.1

IToka3pIBaTh CXEMATHUYECKHU PAacCIIOIOKCHHEC Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

3.2 . - _ . o
rpadukoB GyHKIMH Buma y = v X, Y = |X| ¥ OnUCHIBaTh CBOMCTBA (HYHKIIHI

Ctpouts 1 n300paxarb cXeMaTH4ecKu rpaduKu KBaAPATUIHbBIX (PYHKIUH,
ONMCHIBATh CBOMCTBA KBaJAPATUUHbBIX (PYHKIUH IO UX rpapuKam

3.3

PacrioznaBath kBaipaTHUHYHO QYHKIIHIO TI0 (hOpMYyIie, TPHBOIUTH
3.4 pPUMEPHI KBaAPATUYHBIX QYHKIIUN U3 peaqbHOU KU3HU, GUUKH,
TEOMETPHH

4 ApudmeTrndeckast 1 reOMeTpUUecKas MPorpeccun

Pacrnio3naBath apI/I(i)MCTI/I‘IeCKYIO U TCOMCTPHUYCCKYIO IIPOTPCCCHUU ITPU

4.1
pa3HBIX crioco0ax 3agaHus

BBINONHATE BBIYMCICHUS C UCIIONIb30BaHUEM (OpMYJI N-T0 YiieHa
4.2 apupMeTUYECKOil 1 TeOMETPUUECKON IPOrPeCcCHii, CyMMbI IEPBBIX N
YJICHOB

N300paxaTh 4ieHbl MOCIEI0BATEIILHOCTH TOYKAaMHU Ha KOOPIMHATHON
IJIOCKOCTH

4.3

Pewate 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIIEA0BATEILHOCTMHU, B TOM
4.4 YKCIIC 3a/1a4X U3 PEaTbHOM KU3HU (C MCITOJIb30BAaHHEM KaIbKYJIISITOPA,
I POBBIX TEXHOJIOTHIA)

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUSA

1 Yucaa v BEIYMCICHUS

PaHI/IOHaJ'H)HI)Ie qucia, HppaiuoOHAJIIBHBIC YHCJIa, KOHCYHBIC U OECKOHEUHbBIE

11
JeCATUYHbIE Tpoou

MHOXECTBO A€HCTBUTEIBHBIX YHCEll, IeHCTBUTEIbHBIE YHCIIa KaK OCCKOHEUHbIE

1.2
JACCATHYHBIC }IpO6I/I. BzanmuO0 OJHO3HAYHOC COOTBETCTBHUEC MEKIY MHOXKCECTBOM
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JEWCTBUTEIBHBIX YUCET U KOOPAUHATHOM NpsAMoil. CpaBHEHUE JEHCTBUTEIbHBIX
yuces

1.3 | Apudmernueckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIAMU

W3mepenust, npubinxeHusi, olieHKU. PazMepsl 00bEKTOB OKPYKAIOIIET0 MUPA,
JUTUTEITHFHOCTB MIPOIIECCOB B OKpYXkaroiiem mupe. [IpubmmkeHHoe 3HaueHUE
BEJIMYUHBI, TOYHOCTH npubnmxenus. Okpyriaenue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCIIEHU

14

2 VYpaBHEHMS U HEPABEHCTBA

2.1 | YpaBHEeHUS C OJTHOW TIEPEMEHHOM

2.2 | JluneitHoe ypaBHeHUE. PereHue ypaBHEHUH, CBOISIINUXCS K JIMHEHHBIM

2.3 | KBamparHoe ypaBHeHHe. Pemenue ypaBHEHHI, CBOISIINAXCS K KBaIPATHBIM

bukBanpatHoe ypaBHeHue. [IpuMepsl penieHusl ypaBHEHUN TPETbEN U 4ETBEPTOM

2.4 .
CTCIICHCHU PAa3JIOKCHHUECM Ha MHOXXHUTCIIN

2.5 | Pemenne npoOHO-pallMOHATBHBIX YPaBHEHUN

2.6 | CucreMsl ypaBHEeHHUI

2.7 | YpaBHeHHE C ABYMS IIEPEMEHHBIMU U €r0 rpadux

2.8 | Pemenue cucrem ByX JIMHEHHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU

Pemenne cucreM IByX ypaBHEHHM, OJHO U3 KOTOPBIX JUHEHHOE, a IPYroe -

2.9 N
BTOpPOU CTCIICHU

2.10 |I'paduueckas MHTEpHIpETALUs CUCTEMBl YPaBHEHUH C IByMsl IEpEMEHHBIMU

2.11 |PenieHne TEKCTOBBIX 334 aJIreOPAanIeCKHM CIIOCOOOM

2.12 | YucnoBsle HEpaBEHCTBA U X CBOHCTBA

2.13 |Pemienue nuHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON

2.14 |Pemenue cucteM JUHEHHBIX HEPABEHCTB C OJTHOM MEpPEMEHHOMN

2.15 |KBampatHbie HepaBEHCTBA

I'paduueckas uHTEpIIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS

2.16
MepEeMEHHBIMH
3 OyHKIUU
31 KBanparnunas gpynkuus, ee rpaduk u cBoiicTsa. [lapabona, KOOpAWHATEI

BEPIIHHBI TapadoIbl, 0Cb CAMMETPUHN apaboJIbI

3.2 |I'paduku pynkumii y = kX, y = kKx+b u ux cBoiictBa

3.3 |I'paduku pynkumii y = K/X, y = X® 1 ux cBOWCTBa

3.4 |Tpaduku pyakuu Yy = VX, Y = |x| 1 ux cBoiicTBa

4 YucaoBbIe TTOCIEI0BATEILHOCTH

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




41 Omnpenenenue u criocoObl 3aJJaHUs YHUCIOBBIX TIOCIIEOBATEIPHOCTEH. 3a1aHne
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU Gopmyroii u (GopMyIioi N-To uieHa
492 Apudmerndeckas nporpeccusi. Dopmyssl N-To wieHa apuhMETHIECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB
43 I'eomerpuueckas nporpeccus. @Popmyiisl N-TO 4WIEHA F€OMETPUIECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB
4.4 N300pakeHue wieHOB apu(pPMETHIECKON U TeOMETPUUECKON IPOrpeccuil TOUKaMu
' Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIbHBIA POCT
4.5 | CnoxHbIC TTPOLICHTHI

IIpoBepsiembie HAa OI'D Mo MaTeMaTUKe
TpedoBaHus K pe3yiabraram ocBoeHuss OOII

000

Jlst npoBenernst OI'D 1o MaTeMaTHKe UCIOIb3yeTcs epedeHb (Koaudukarop)
IpoBepsieMbIX TpeboBaHui K pesynbrataM ocBoeHuss OOIT OOO u nepeueHp 3JIEMEHTOB
COZIepIKaHuUsI.

Ilepeuenn (koaupukaTop) NpoBepsieMbIX TpeGoBaHUii K pe3yibTaTtaMm ocBoenusi OOIT
000

Kon IIpoBepsiembie TPeOOBaHUSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHSA
NPOBEPsIEMOro | OCHOBHOM 00pa30BaTeIbHOI NPOrPaMMBbI OCHOBHOI'0 00111€r0
TpeOoBaHusi | 00pazoBaHusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh HOHIATUSAMU: MHOXKECTBO, IOJIMHOKECTBO,
olepalny HaJl MHOXKECTBAaMH; YMEHHE ONIEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIU Tpad), AepeBo, LUK, IPUMEHATh UX MIPH PEIICHUH 3a/1a4;
YMEHHUE MCII0JIb30BaTh rpa)uyeckoe NMpeICTaBIeHue MHOKECTB JIs
ONMCaHUs PEATBHBIX IIPOLECCOB U SIBJICHUH, IIPU PELIECHUN 3a/1a4 U3
JPYTuX y4eOHbIX IPEIMETOB

YMeHnue OIICPHUPOBATH NOHATUIMMU:. OIIPCACIICHUE, aKCHUOMa, TCOpPEMA,
J0Ka3aTe/IbCTBO, YMCHUE paClIO3HABATh UCTUHHBIC U JIOXKHBIC
BBICKA3bIBAHUS, TPUBOAUTL IIPUMCPLI U KOHTPHIPUMEPBI, CTPOUTDH
BBICKA3bIBAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETUMOCTh HaTypaJIbHbIX YUCEl, IPU3HAKH JIETUMOCTH,
1eJI0€ YHMCII0, MOAYJb YHcia, OOBIKHOBEHHAs! pOoOb U IeCATHYHAs IpOoOb,
CTaHJapTHBIN BUJ YMCIIA, PALIMOHAIBHOE YKCIIO, UppallMOHATbHOE YHCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHb, yMEHHE BHIMOIHATh ASHCTBUS C
YHCJIaMH, CPAaBHUBATh U YIIOPSIIOYUBATH YUCIIA, TIPEJCTABIATH YHCIIa Ha
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KOOPJMHATHOMW MPSIMOM, OKPYTJIATh YMCJa; YMEHHUE I€T1aTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUI

YMeHue orepupoBaTh MOHITHSAMU: CTEIIEHD C LIEIbIM ITOKa3aTeseM,
apuMeTHueCcKuil KBaipaTHBIA KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTETNeHU OoJIblIIe
4 €IMHUIIBI;, YMEHHUE BBIIMOIHITH pacdeThl o ¢popmyiiaM, npeodpazoBaHus
HEJNBIX, TPOOHO-PAMOHATLHBIX BBIPAKCHHUI U BRIPAXKCHHUN C KOPHIMH,
pa3JoXeHrue MHOTO4JIeHa HA MHOXKHUTEIH, B TOM YHCJE C UCIIOIb30BaHUEM
dbopMyIT pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU. YACIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHUE pellaTh JIMHEHHbIE U KBaJpaTHbIC YpaBHEHUs, JpOOHO-
palMOHAIbHBIE YPABHEHHUS C OAHOU IIEPEMEHHOM, CUCTEMBI IBYX
JIMHENHBIX YPaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHBIC M JPOOHO-PAlMOHATILHBIE HEPABEHCTBA C OJTHON
IIEPEMEHHOM, B TOM UHUCIIE IIPU PELICHUH 3a]1a4 U3 IPYIHX [IPEIMETOB U
IIPAKTUYECKMX 3a/1a4; YMEHUE UCII0JI30BaTh KOOPANHATHYIO MIPSMYIO U
KOOPJIMHATHYIO IIOCKOCTb JUIsl H300pakeHus! pellieHU ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMenue onepupoBath NOHATHAME: QYHKIHS, TpaduK GyHKINUU, HYIIN
(GyHKLUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHMsI, HAMOOJIbIIIEE U HANMEHBIIEE 3HAYCHUST PYHKIINU, YMEHHE
OIEpPUPOBATH NOHATUAMMU: PSIMasi IPONOPLUOHATIBHOCTb, JTUHEHHAS

6 GyHKIMSA, KBagpaTu4yHasi pyHK1Ms, oOpaTHas IPONOPLHOHAIBHOCTD,
napabona, runep0oiia; yMeHue CTpouTh rpaduku QyHKIUHN, HCTIOIb30BATh
rpaduKu A7s ONpeeseHus] CBOWCTB MIPOLIECCOB U 3aBUCUMOCTEH, JIIs
pelIeHus 3a1a4 U3 JPYruxX y4eOHbBIX MPEAMETOB U PEaTbHOM KU3HH,
yMEHUE BhIpaXkaTh (popMysiaMH 3aBUCUMOCTH MEXY BEJIMYMHAMHU

YMeHnue onepupoBaTh NOHATUAMU: MTOCIEN0BATEIBHOCTD,
apudMeTHIecKasi 1 reoMeTprIecKast IPOrpecCui; yMEeHUE UCTI0JIb30BaTh
7 CBOICTBa MoOCIe0BaTeNbHOCTEN, (POPMYIIBI CYMMBI U OOIIETO YJieHa MPU
pelIeHu  3a/1a4y, B TOM YHKCJIE 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB U
peanbHON KU3HU

YMeHue periath 3a7a4u pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOICHTHI, JOJIH
U YacCTH, IBIKEHUE, paboTy, IIeHy TOBapOB U CTOUMOCTD MOKYIIOK U
YCIIYT, HAJIOTH, 33/1a4d U3 00JaCTH YIpaBICHUS TUYHBIMUA U CEMEUHBIMU
(buHAHCAMU); YMEHHE COCTABIIAThH BHIPAKEHUS, yPaBHEHHMS, HEPABEHCTBA H
CHCTEMBI MO0 YCIIOBHUIO 33/1a4H, UCCIIEIOBATh MOIYUYEHHOE PEIICHUE U
OIICHUBATH MPABAONOA00HOCTh MOTYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (HUTYpa, TOUKA, OTPE30K, psMasi, JIyY,
JIOMaHasi, yrojl, MHOTOyT OJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYrOJbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK,

9 MearaHa, OMCCEKTpUca U BbICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napauienorpaMM, pomM0O, MpsIMOYTOJIbHUK, KBApat, Tpanemus;
OKpPYKHOCTh, KPYT, KacaTrejabHasi; 3HaKOMCTBO C TPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarth 3aJau, B TOM YHCIIe U3 TOBCETHEBHOM
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’KM3HU, HA HaXOXKICHUE T€OMETPUIECKUX BEJIMYNH C TIPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GUTYyp U (pakToB

YMeHue oneprupoBaTh MOHATUSIMHU: PABEHCTBO (PUTYDP, PABEHCTBO
TPEYroJIbHUKOB; MAPAJUICIBHOCTh U IEPIICHIUKYISPHOCTD MPSIMBIX, YTOJ
MEXy TPSMBIMH, IEPIICHAUKYIISIP, HAKJIOHHAS, IPOEKIIUs, TTo1001e

10 ¢buryp, no100HbIC TPEYTOJIBHUKHA, CHMMETPHUS OTHOCUTEIILHO TOUKH H
PSIMOM; YMEHHE PACIIO3HABATH PABEHCTBO, CAMMETPHIO U TTO100He
buryp, napajuieIbHOCTh U NEPIECHANKYISIPHOCTD MPSIMBIX B OKPYKaIOIIeM
MUpE

YMeHue onepupoBaTh MOHATHIMH: JJIHHA, PACCTOSHUE, YroJ (BeIrndnHa
yIjia, CAHYC U KOCHHYC yTIJjla TPEyroJbHHUKA), TUIOIIAb; YMCHUE
OIICHUBATH Pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHE MPUMEHSATH (OPMYJIBI IEPUMETPa | IO MHOTOYTOJILHUKOB,
11 JUTMHBI OKPY>KHOCTH U TUJIOLIA/IA Kpyra, 00beMa MpsiMOyTOJIbHOTO
napajuiejenunesa, yMeH1ue NpuMeHsITh TPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPUUECKHUE COOTHOIICHUS IS BBIYUCICHUS JJIUH,
pacCTOAHUH, TI0IIaACH

YMmenue nzo0paxkaTb MI0CKUE GUIYpbl M UX KOMOMHALUH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB I10 TEKCTOBOMY WIIH
CHUMBOJIBHOMY OITMCaHHIO

12

YMeHue OIICPHUPOBATH NOHATUAMMU: IPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BECKTOPOB, IIPOU3BCACHNC BEKTOpPA HA
13 YHCJI0, CKATISIPHOC IPOU3BECACHUEC BEKTOPOB, YMECHHUE UCIIOJIb30BaTh
BCKTOPBI U KOOPJAWHATHI JJIA MMPCACTABICHUA JaHHBIX 1 PCIICHUA 3a1a4, B
TOM YHUCJIC U3 APYIrux y‘le6HLIX NpeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue oneprupoBaTh NOHATUSMU: CTOJIOMKOBBIE U KPYTOBbIE
JMarpaMMsl, TaOIUILB], cpeaHee apupMeTHIecKoe, Meuana, HaubosbIee
Y HalMEHbIlIee 3HaYeHMs], pa3Max YUCJIOBOT0 Ha0Opa; yMEHHE U3BJIEKATh,
14 UHTEPIPETHUPOBATH U MPE0OPa30BbIBATh HMH(POPMAIUIO, ITPEICTABICHHYIO
B TaOJIUIaX U Ha AWarpaMMax, OTpa)karollylo CBOMCTBA U XapaKTEPUCTUKU
pEaAIbHBIX MTPOLIECCOB U SIBJIEHUI; YMEHUE PACIIO3HABATh N3MEHUUBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpE

YMeHue onepupoBaTh NOHATHAMU: CITYYaHBIH OMBIT (CITyYaiiHbIH
IKCIIEPHMEHT), DJIEMEHTapHOE COOBITHE (IIEMEHTAPHBIN HCXO/T)
CIIy4aifHOT'O OIbITa, Cy4YailHoe COOBITHE, BEPOSATHOCTD COOBITHS; YMEHUE
HaXOJIUTh BEPOSITHOCTHU CIy4alHbBIX COOBITHI B OMBITAX C
PaBHOBO3MOYHBIMU JIEMEHTAPHBIMU COOBITUAMHU; YMEHHE PEIIaTh 33aJa4u
15 METO/I0M OpPraHU30BaHHOIO MEpedopa U C UCIOIH30BAHUEM NTPaBHIIA
YMHOXEHUS; YMEHUE OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI U
ABJICHUH, IOHUMATh POJIb IPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKPYXAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C ITOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHue BRIOMpaTh MOAXOSIINA U3y4eHHBINH METO/ JJISl PEIICHUS 3a1a4H,
MPUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
JKU3HU, PaCliO3HABATh MPOSIBICHNE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE,
OMNUCHIBATh OTJIEJIbHBIC BBIJIAIOIIUECS PE3YIbTAThl, IOTYyYEHHBIE B XOJIE
pa3BUTHUS MAaTeMaTUKHU KaK HAyKH, PUBOAUTH MPUMEPbl MATEMaTUYECKUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU

Hepeqeﬂb 3JIEMEHTOB COACPKaHUS, IIPOBEPHACMBIX HA OI'D mo maTeMaTHKe

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yuciia 1 BIYUCICHUS
1.1 |HarypaubHble u uenble uncina. [Ipu3Haku 1eTMMOCTH LETIbIX YUCe
12 OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHbIEC IEPUOANYECKIE
' npodu
1.3 |PanuonanbHbie yncna. ApudmMeTndecKue onepanuu ¢ paiuoHaIbHBIMHI YUCIaMU
14 JleiicTBuTenbHbIC YKcia. ApudMeTndecKue onepamnnuu ¢ AeMCTBUTEILHBIMU
' YUCcIaMu
15 [TpubnuxeHHbIE BBIYUCIICHUS, TIPABUIIA OKPYTJICHHUs, IPUKUIKA U OLIEHKA
' pe3ysbTaTa BEIYUCICHUM
2 Anrebpanyeckue BbIpaXKEHUS
2.1 |BykBeHHbIC BbIpQKEHUS (BBIPAXKECHHUS C ICPEMEHHBIMH)
29 Crenens ¢ nensiM nokaszarenaeM. CTeneHb ¢ palliOHAIBHBIM MOKa3aTeNleM.
' CBoiicTBa cTenIeHU
2.3 | MHorouneHsl
2.4 | Anrebpanueckas 1poOb
25 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apupMeTHUEeCKUMHU
' KOPHSIMH HAaTypaJbHOW CTENEHU
3 YpaBHEHHs U HEPABEHCTBA
31 [ensie u 1poOHO-panoHaIbHbIe YypaBHEHUS. CUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH
39 Lenbie u poOGHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 | Perrenue TeKCTOBLIX 3a1a4
4 Uucnoble NOCIIe0BATENbHOCTH
4.1 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aMaHUs IIOCIEN0BATEILHOCTEN
4.2 | Apudmerndeckast ¥ reoMeTprueckas mporpeccuu. ®opmyra cIoKHBIX POIEHTOB
5 OyHKIMH
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®dyHK1UA, crocoObl 3ananus GyHkiuu. ['paduk ¢pyakimun. O6macTh onpeaeeHus
Y MHOXX€CTBO 3HaueHu ¢pynkuuu. Hymu ¢pynkuuu. [IpomexyTku

5.1. |3HakomocTostHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKIIMH. MaKkCUMyMbI 1
MUHUMYMBI GyHKIMU. Hanbonpiiee 1 HanMeHblee 3HaueHue (pyHKIIUN Ha
IPOMEXKYTKE

6 KoopauHaTs! Ha IPSIMOH 1 TNIOCKOCTH

6.1 |KoopaunatHas npsimast

6.2 | /lexapTOBBI KOOPIMHATHI HA TUIOCKOCTH

7 I'eomerpus

7.1 |T'eomerpuyeckue (GUTypHl U UX CBOMCTBA

7.2 | TpeyronpHuk

7.3 | MHOTOYTOJIbHUKH

7.4 | OKpy>XKHOCTb U KpYyT

7.5 |HM3mepeHne reoMeTpHYECKHX BETHYHH

7.6 | BekTOpHBI HA TUIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 |OmucarenbHas CTaTUCTHKA

8.2 | BeposTHOCTB

8.3 | KomOunaropuka

8.4 | MHoxecTBa

8.5 |[I'padsr

Hudopmanusi 06 MCHOIb30BaHUH YIEKTPOHHBIX (HU(PPOBHIX) 06pa30BaTETLHBIX
pecypcos

Pabouas nporpamMmMa Y4HUTBIBACT BO3MOKHOCTH MCIIOJIB30BAHUSA JBJICKTPOHHBIX
(poBBIX) 00pa30BaTENBHBIX PECYPCOB, SIBISIOMIUXCS Y4EOHO-METOIHUCCKUMU
MarcepuajiaMy, HUCIHOJIb3YECMBIMU JJIA 06yqu1/151 U BOCIIUTaHUA 06yqa10m1/1xcs[,
OpPE/ICTABICHHBIMH B  3JCKTPOHHOM  (UH(PPOBOM) BHIAEC H  PEATHU3YIOLIUMH
ANJAKTUYCCKUE BO3MOXHOCTHU I/IH(bOpMaIII/IOHHO KOMMYHHKAIIUOHHBIX TCXHOHOFHﬁ,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM:

Enunoe coneprxanue obiero oopazoBanus (€ds00.ru) - [Togbopka MeTOAMYESCKIX
MaTepHUasoB JUIsl YIUTENIeH MPEAMETHUKOB, KJIACCHBIX PYKOBOJIUTENEH, COBETHUKOB T10
BOCIIUTAHHUIO.

bubnuoreka MOBUI (MockoBckas AIIEKTPOHHAS IIKOJIa)
(https://uchebnik.mos.ru/main) >To MmHpOKWii HAOOpP SIIEKTPOHHBIX YYEOHUKOB H
TECTOB, MHTEPAKTHBHBIC CIICHAPUU YPOKOB B AJIEKTPOHHOW OuOIHMOTEKe. PemeHus
MDOIII gocTynHBI A7 BCeX M Y)KE MOTYYHIA BBICOKHE OIICHKU YUUTENeH, pouTenei u
JeTen psaa.
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Nudopmanus 06 yyere nporpaMmMbl BOCIIHTAHUS B IPOrpaMMe NpeaMera

PaGouas IIporpamma Bocimranus YOY «Benna» peanu3yercs, B 4aCTHOCTH, Yepes
WCII0JIb30BaHUE BOCIIUTATEIBLHOIO NTOTEHIMAIA ypoka. Ha ypokax yuuTenb ctpeMurcs
YCTaHABJIMBATH JIOBEPUTEIbHBIE OTHOLIEHUS MEXKAY YUUTEIEM U YYEHUKAMH,
CHOCOOCTBYIONINE MTO3UTUBHOMY BOCIPUSITHIO YHAIIUMUCS TPeOOBaHMM U TPOCKO yUHUTEI,
AKTUBH3AIMH UX ITO3HABATEIHLHON JNEATEIILHOCTH; MOOYXKIaTh IIKOJLHUKOB COOTIOAATH Ha
YpOKe OOIIEIPHUHSTHIC HOPMBI TIOBEICHHMS, TIPaBKJIa OOIICHHS CO CTAPUIMMU (YUUTEISIMHU) U
cBepcTHUKaMH (IIKOJIbHUKAMHU); PUBIICKATh BHUMAHHUE IIKOJLHUKOB K [IECHHOCTHOMY
aCMeKTy M3y4YaeMbIX Ha YPOKeE SIBJICHHM, OpraHNM30BbIBaTh PabOTy JAeTel ¢ CoLraIbHO
3HaYUMOM HH(opManuel — 00CyK1aTh, BEICKA3bIBATh MHCHHE; UCIIOJIb30BATh
BOCIHUTATEIbHBIE BOBMOXKHOCTH COZEpkKaHHs y4eOHOT0 MpeMeTa Yyepe3 J1eMOHCTPALHIO
JIETSIM IPUMEPOB OTBETCTBEHHOT'O TPAXIAHCKOTO MTOBEJCHUS, TPOSIBIICHUS YETTOBEKOIIO0US U
N00pOCePIEYHOCTH; IPUMEHSATH HA YPOKE HHTEPAKTUBHBIE (POPMBI pabOTHI:
WHTEJUICKTYaJIbHBIC UTPBI, TUIAKTHYECKUHN TeaTp, TUCKYCCUH, pabOTHI B mapax u Ap.
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