MYHUIIMITAJIBHOE BIO/UKETHOE OBINEOBPA3OBATEJIBHOE YYPEK/IEHUE
CPEJHSSA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne 4

(MBOY COMLI Ne 4)
PACCMOTPEHO COI'ZIACOBAHO YTBEPXJIEHA
IIporokoa ot 25 aBrycra 2025 1. Ne 1 3amecTuTeb TUPEKTOPA NMPUKA30M THPEKTOpPa
3acemanusa HIMO no YBP MBOY COIII Ne 4
Kogecnunkona E.B. ot 28.08.2025 Ne 156
26 aBrycra 2025 r.

PaGouas nporpamma y4eOHOro Kypca «AJjredépandeckne BbIpaKeHUsD)
JJIs1 YPOBHS OCHOBHOI0 00111ero 00pa3oBaHusl

Pabouas mporpamma yueOHOTO Kypca «AsreOpanyuecKue BBIPAKEHHUS» Ha YPOBEHb OCHOBHOTO
obmiero obpazoBanusi s obydaronmxcs 7-9-x xmaccoB MBOY COILl Ne 4 paspaborana B
COOTBETCTBUH C TPEOOBAHUSAMU:

e ®@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mnpukaza Munnpocsemienust ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢enepalbHOrO
rocy/1apCTBEHHOI'0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOT'O OOIIET0 00pa30BaHus»;

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yrtBepxkaeHuu ¢enepaibHON
00pa3oBaTeNbHON POTPAMMBI OCHOBHOT'O OOIIET0 00pa3oBaHUS;

e mpuka3za MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenun Ilopsaka
OpraHW3allil M OCYIIECTBJICHUS O00pa30BaTENbHON MACATEIBHOCTH IO OCHOBHBIM
00111e00pa3oBaTeIbHBIM MpOrpaMMaM — 00pa30BaTeIbHBIM MIPOrpaMMaM HayaJbHOTO
00111ero, OCHOBHOTO OOIIIETO U CPETHET0 00IIETr0 00pa30BaHUS;

e CII 2.4.3648-20 «CaHHUTapHO-3MUAEMUOIOTHYECKUE TPEeOOBAHUS K OPraHU3ALUAM
BOCIUTaHUSI M OOYy4YeHMs, OTAbIXa U O3[0POBJICHUS JE€TeH U MOJIOACKUY,
YTBEPXKICHHBIX IOCTAHOBJIEHUEM INIABHOTO CaHUTAapHOro Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOpPMaTUBBI U TpeOOBaHMS K OOECIEUEHUIO

O6e3omacHOCTH W (M) Oe3BpeAHOCTH AJIs 4YeloBeKa (haKTOPOB Cpelbl OOUTAHUSA»,

YTBEPKACHHBIX IOCTAHOBJIEHUEM TIJIABHOIO CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

KOHLEMNINH pa3BUTHUSA MaTeMaTH4ECKOIr 0 o0pa3zoBaHus, YTBEPXKACHHON

pacnopsokenueM [IpasutenbcrBa ot 24.12.2013 Ne 2506-p.

Pabouass mporpamma oOpHUEHTHpOBaHAa Ha II€JIEBblE NPHOPUTETHI, CGHOPMYIUPOBAHHBIE B

denepanbHOl pabodeil mporpaMMe BOCIUTaHUS U B pabodeil mporpamme Bocrutanus MBOY
COLI Ne 4.

IHosicuuTeabHAA 3aNMCKA
VY4eOHblit Kypc Kypc «Anredpandeckre BIpakeHHs», C OJTHOW CTOPOHBI, HAaIIpaBJieH Ha
CUCTEMAaTH3alMIO U pacIlIupeHe 3HAaHUH yJaluxcs, COCOOCTBYET JIyUIIEMY YCBOEHHUIO
0a30BOro Kypca MaTeMaTHKH, a C IPYroil CTOPOHBI Pa3BUBAET NOTEHIMATIbHBIE TBOPUYECKHE
BO3MOKHOCTH KaKJIOTO YYEHUKA, HE OTPAaHUYUBAsl 3aPAHEE CBEPXY YPOBEHB CIIOKHOCTH
UCIIOJIB3YEMOI'0 MaTepHalIa.



Opranuzanus Ha 3aHATUSX TOJDKHA HECKOJIBKO OTIIMYATHCS OT YPOUHOU: YICHHKY HEOOXOIUMO
JlaBaTh BpeMsI Ha Pa3MBIIUICHUS, YYUTh paccykaaTh. B Kypce 3amo0keHa BO3MOKHOCTh
TuQdepeHITMPOBAHHOTO O0yUCHHS.

B pesynbpTaTe u3ydeHus 3Toro Kypca OyayT UCIOJb30BaHbI PUEMbI TAPHOM, TPYIIIOBOM
JESITEIIbHOCTH ISl OCYIIIECTBIICHUS SJIEMEHTOB CAaMOOIICHKH, B3aUMOOIIEHKH, YMEHHE padoTaTh ¢
MaTeMaTUYeCKOU JTUTEPATYPOH U BBIJEIATH TJIABHOE.

Ienu kypca.

1. OBiasienre cucTeMol MaTeMaTHYECKUX 3HAHUN M YMEHUM, HEOOXOAMMBIX ISl U3y4CHUS
CMEXHBIX TUCITUILINH, TIPOIOJDKEHUST 00pa30BaHHUS

2. Pa3BuTHE BBIYUCIUTEIBHBIX U (POPMATIbHO-ANTeOpandyecKuX YMEHUM 10 YPOBHS,
MO3BOJISIIOIIETO YBEPEHHO MCIOJIb30BaTh UX MPHU PEIICHUU 33/1a4 MATEMAaTUKU U CMEXKHBIX
npeameToB ((pu3nka, XuMusi, ”HPOPMATHKA).

3. YcBoeHue annapara ypaBHEHUH.

4. OpUEHTHPOBAHUE YYAIIUXCS HA BEIOOP QU3MKO-MATEMATHIECKOTO PO Ha cTapIieit
CTYHEeHH O0yUYCHHS.

OcHoBHasl 3a/1a4a: Kak MOXHO TIOJTHEE Pa3BUTh IMOTCHIIMATBHBIC TBOPUYECKUE CIIOCOOHOCTH

KaKA0Iro y4YCHHUKa

Ha u3yuenue yuebHOro Kypca «AnreOpanyeckue BhIPAKEHUS» OTBOAMUTCS 85 yacoB: B /
kiacce — 34 4daca (1 gaca B Henenmo), B 8 kiacce — 34 yaca (1 gaca B Heneno), B 9 kiacce — 17
yaca (0,5 yaca B HEJIEINIO).

OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

* Marematuka. Anrebpa: 7-it kiacc: 0a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepaboranHoe, 7 kimacc/ Makaperaes F0.H., Munarok H.I'., Hemkos K.1. u np.; mox
penakuueit TenskoBckoro C.A., AkunonepHoe obmectso «M3natensctBo «IIpocsemenue»

» Marematuka. Anredpa: 8-i kiacc: 0a30BbIi ypOBeHb: yueOHHK; 16-¢ u3nanue,
nepepaboranHoe, 8 kinacc/ MakaperueB F0.H., Munatok H.I'., HemkoB K.U. u np.; nmox
penakuuent TensikoBckoro C.A., AkimonepHoe oomiectBo «M3aatenbetBo «IIpocBemnieruney

» Marematuka. Anrebpa: 9-it kiacc: 6a30BbIif ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadoTtannoe, 9 kinacc/ Makaperaes FO.H., Munaiok H.I'., HemkoB K.U. u ap.; mox
penakuueit TensikoBckoro C.A., AkunonepHoe o6mectBo «M3narenberBo «IIpocBemnienue

COJAEPKAHUE OBYYEHUSA
7 KIIACC

Yuciia 1 BbIYUCICHUA
Jpobu OOBIKHOBEHHBIE M JI€CATUYHbBIE, MEpPeXoj] OT OAHOM (opMbI 3amucH Apolel K
npyroi. [loHsiTHE palMOHaIBLHOTO YKCIIA, 3alHCh, CPABHEHUE, YIOPSAI0UYNBAHNE PALlMOHAIBHBIX



yucen. ApudmeTndyeckue AEHCTBUS ¢ pallMOHATBHBIMH YHciiaMy. Pemenue 3amad U3 peaqbHON
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIEM: OIpeNelIeHUe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNUE 3aad U3 pealbHOU
IPAKTHKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIM HaTyPAIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMast U 00paTHasi MPOIOPLHOHAIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C NEPEMEHHOMU. JlOIMyCTUMBIE 3HA4YECHUS
nepeMeHHbIX. IIpencraBieHne 3aBHCHMOCTHM MEXIY BeIMYMHAMH B BHAE (HOPMYIIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPa)KEHUH, TOXKIECTBEHHO paBHbIE
BBIp@)KEHUS, MpaBUla PeoOpa3oBaHus CyMM M NPOMU3BEIEHHH, MpaBuia PACKPBITUS CKOOOK U
NPUBEICHUS IOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrouieHa. Cil0)KeHHE, BBIYUTAHUE, YMHOKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs M HEpaABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IpaBUia NpeoOpa3oBaHUs ypaBHEHUs, PABHOCHIBLHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH IO YCIOBUIO 3aqaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpaguk. Cucrema JIBYX JMHEHHBIX
YpaBHCHHUU C JBYMsS TIEPEMCHHBIMH. PellleHne cuUcTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € IIOMOIIBI CUCTEM YPAaBHEHUM.

8 KJIACC

Yuciia ¥ BbIYHMCICHUSA

KBanparuslii kopenb u3 uyucna. llonarue o0 wuppauuvoHanbHOM uyucie. JlecaTuyHble
npuOJIMKEHUsT UpPALMOHANBHBIX Ynces. CBolcTBa apupMETHYECKUX KBaJPATHBIX KOPHEH M MX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

CreneHsb ¢ 1eIbIM IIOKa3aTeNIEM U €€ CBONCTBA.

AuredpanyecKkne BbIPaKeHUS

KBanpatHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoil npobu. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue ainredpanyeckux JpoOeil. PannoHanbHble BbIpaXEHUS U HX
npeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOJMIIMXCA K JMHEHHBIM M KBajapaTHbIM. I[Ipocteitmne npoGHO-
paloHaIbHbIE YPaBHEHUS.

[TprMmeps! pelieHns: CUCTEM HEITMHENHBIX YPAaBHEHHUH € ABYMs IEPEMEHHBIMHU.

UucnoBble HepaBeHCTBA W HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHelHble HepaBeHCTBa € OJHOM mepeMeHHOH. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.



9 KUIACC

BelpakeHue ¢ IEepeMEHHBIMU. 3HAYEHUE BBIpAXEHHWS C IepeMeHHbIMHU. IIpencrasnenne
3aBHCUMOCTH MEX/1y BETUYMHAMH B BUJE (DOPMYIIBL.

ToxnectBo. ToxxaecTBeHHbIE TIPeoOpa3oBaHus aaredpanuecKux BbIpakeHUH. [loka3arenbcTBO
TOKJIECTB.

Opnowiensl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEHb OAHOWICHA.

MHuorounensl. MHOrouneH cranaaptHoro Buaa. Crenenb MHOrousnaeHa. Ciio)keHre, BBIUNTaHUE,
YMHOXXEHHE W JielieHne MHorowieHoB. IIpeoOpa3oBaHue IENOr0 BBIPAKEHUS B MHOTOYJIEH.
Kopau MHOrO4IEHA.

DopMyJIbl COKPAIEHHOTO YMHOKEHH: KBAaJPaT CYMMBI M KBaJpaT Pa3HOCTU JBYX BBIPAXKCHUM,
KyO CyMMBI W Ky0 pa3HOCTH JABYX BBIPQKEHHH, pPa3HOCTh KBAJAPAaTOB JBYX BBIPAXEHUH,
IIPOU3BEIEHUE PAa3HOCTU M CYMMBI JBYX BBIP@XEHHH, CymMMa U Pa3HOCTb KyOOB JBYX
BBIPKEHUM.

PaznoxeHune MHOro4JeHa Ha MHOXHUTEIH. BeiHeceHre o01iero MHOXKUTENS 32 CKOOKU. MeToj
TPYIIIAPOBKH.

Anrebpanueckasi ApoOb. JlomycTHMble 3HAYCHHS TEPEMEHHBIX B JAPOOHO-PALMOHATBHBIX
BblpakeHUsAX. OCHOBHOE CcBOiicTBO anreOpanuyeckod Jpobu. CroxeHue, BbIYMTAHUE,
YMHOXXEHHUE U JeJeHue anredpandeckux ApoOeil. Bwinenenue nenoil yactu anreOpandeckoi
IpoowH.

PanmonanbHbie BeIpakeHUs. TOXAECTBEHHBIE MPEOOPA30BAHNS PALIMOHATIBHBIX BBIPAKEHUI.
JlonmycTumble 3HAa4YeHHs IIEPEMEHHBIX B BBIPAXKEHUAX, COAEpKalMX apudmernueckue
KBaJpaTHble  KOpHU. TOXJECTBEHHble IpeoOpa3oBaHMs  BBIPAXKEHUH,  COAEpKALIMX
apu@mMeTHyecKue KBaJpaTHbIE KOPHHU.

Cremnenb c 1enbIM nokaszareneM U e€ cpoictBa. [IpeoOpa3oBaHue BbIpaXeHHM, COIEpKaIINX
CTEIEHU.

ToxnecTBeHHblE TNpeoOpa3oBaHMs  BBIPAXKEHHUH, COAEpXKALIMX KOpPEeHb N-H  CTENeHu.
ToxaecTBeHHbIE MPEOOPa30OBaHUS BBIPAKEHUM, COAEpXKAIIUX CTENEHb C PalUOHAIbHBIM
IIOKA3aTeJIEM.

KBanparssiii TpéxwieH. KopHu kBagpaTHOTro TpéxwieHa. Pa3noskeHne KBapaTHOrO TpEXUJICHA
Ha JIMHEHHBIE MHOKUTEIIH.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPAMYECKHUE BBIPA’KEHUSI» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kypc mo3Bomnsier obecrieunth (OpMUPOBAHUE, KAK npedMemHbiX YMEHUH, TaK U YHUBEPCANbHBIX
VueOHblX Oelicmeuti MKOJIBHUKOB, a TakKXKe CIOCOOCTBYET ITOCTIDKCHHIO OINPEICTIEHHBIX BO
OI'OC NMYHOCTHBIX PE3yNbTaTOB, KOTOPHIE B JAIBHEUIIEM MO3BOJAT YYalIUMCS MPUMEHSTh
MOJTyYEHHBIC 3HAHUS W YMECHHUS JUTSI PEIICHUS Pa3IMYHBIX )KH3HCHHBIX 3a/1a4.



JInyHOCTHBIE Pe3yabTaThl OCBOCHMSI IMPOTrpaMMbl ydyeOHOro Kypca «AmnreOpandeckue
BBIPKEHUS» XapaKTEPU3YIOTCS:
e  OTBETCTBEHHOE OTHOIICHHE K YUEHHUIO;

e TOTOBHOCTb U CITIOCOOHOCTH OOYUAIOUINXCS K CAMOPa3BUTHIO U caMO00pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K O0OYYEHUIO ¥ MO3HAHUIO, K OCO3HAHHOMY ITOCTPOCHUIO
WHAUBUAYaAIbHON 00pa30BaTeIbHON TPACKTOPHH C YYETOM YCTOHUUBBIX
MO3HABATEJIbHBIX HHTEPECOB;

e IIETIOCTHOE MHPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIEeCTBa;

e yYMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICITH B YCTHOW U MUCBMEHHOU pPeuH,
MIOHMMATh CMBICIT TIOCTABJICHHOM 3aJ1a4H, BRICTPANBAaTh apryMEHTALIMIO, IIPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI;

e KPUTUYHOCTH MBIIUICHUS, YMEHHUE PACIIO3HABATH JIOTHUYECKH HEKOPPEKTHEIC
BBICKA3bIBaHUS, OTJIMYATh TUITOTE3Y OT (DaKTa;

e KPEAaTUBHOCTH MBIIICHUS, HHUIIMATHBA, HAXOYUBOCTh, AaKTUBHOCTH IPHU PEIICHUH
MaTeMaTUYECKUX 3a/1a4;

e  CIIOCOOHOCTH K SMOIIMOHATIBHOMY (3CTETUYECKOMY) BOCIIPUSATHIO T€OMETPUIECKUX
00BEKTOB, 33/1a4, PELICHUN, PacCyKIECHUN

METAINPEAMETHBIE PE3YJIbTATBI

e YMEHHE CaMOCTOSITEJILHO CTAaBUThH LIEJIH, BEIOUPATH ITYTH PELICHHUS yU4eOHBIX Tpo0IeM;

e YMEHHE CaMOCTOSITEIHHO IIAHMPOBATH AITEPHATHBHBIE ITyTH JOCTHKCHHS LIEJICH,
OCO3HAHHO BBIOMpPATh Hanbosee 3¢ HeKTUBHBIE CLIOCOOBI pelIeHUs YUeOHBIX U
MIO3HABATENBHBIX 33/1a4;

e yMEHHE BHJIETh T€OMETPUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYalluy 1 B
OKpY’KarolIeH )KU3HHU;

e YMCHHE HaXOJUTh B PA3IMYHBIX HCTOYHUKAX WHPOPMAIUIO, HCOOXOAMUMYIO JUISI PEIICHUS
FEOMETPUUECKUX MPoOIIeM, IPEACTABIATh €€ B yA00HOI (hopme (B BuIe TaOIHUIIbI,
rpaduka, CXeMbI, PUCYHKA, MOJICIIN U JIP.); IPUHUMAThH PEIICHUE B YCIOBHIX HETIOTHOW U
U30BITOYHON MH(pOpMaIHH;

e YMEHHE BBABUIaTh FMIOTE3bI IPU PEIICHUH YU€OHBIX 33]]a4 U TOHUMATh
HEO0OXOUMOCTh UX ITPOBEPKU

NPEIMETHBIE PE3YJIbTATbBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palMOHATIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCICHUS 3HAUYEHHH JPOOHBIX BBIPAXKEHHUH, COAEpIKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMMCH YUCEN K JIpYyroi (IpeoOpa3oBHIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHMBATh U YIOPSI0UYMBATh PAllMOHAIbHBIE YHCIIA.

BbInonHATE AeHCTBUS CO CTENEHSIMU C HaTypalbHBIMU ITOKA3aTENISIMH.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCEI.



Pemare nNpakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBICE C OTHOIICHUEM BEINYMH,
IIPONOPLUOHATIBHOCTBIO BEIMYNH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUs 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS y4eOHOro MaTepHaia.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX EPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LEN0r0 BBIPAKEHHUS. B MHOTOWIEH MPUBEIEHUEM MOJI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoNHATE yMHOKEHHE OJIHOWJIEHAa HAa MHOIOWIEH M MHOrO4jIeHa Ha MHOTOWIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBiATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMy COKpalEHHOIro
YMHOXEHHUS.

[TpumeHsTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUICHMs] pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus

Pemarb nuHElHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHs IpaBUia IEpexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocraBiATh M pemarbh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YPaBHEHWM IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJyYCHHBIN
pe3yibTar.

K koHiy oOyuenuss B 8 kJacce oOyuaromuiics MOMYYHUT CJEIYIOLIUE IMpPEIMETHbIE
pE3yJIbTaTHI:

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayallbHbIE MPEICTABJICHHS O MHOXECTBE JIEHCTBUTENbHBIX YHCEN IS
CPaBHEHHUS, OKPYIJICHUS U BBIUYMCIICHUN.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHM, UCIIOJIB3YSl MPU HEOOXOUMOCTHU KaJIbKYJATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
CoJIepKaliX KBaJpaTHbIE KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHHW C IeNbIM T0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTEIIEHU C LIE€TIbIM MTOKA3aTEeIeM.

BbINOTHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PALMOHATBHBIX BBIPAKEHUNH HA OCHOBE
NpaBuI JEHCTBUN HAJl MHOTOUJICHAMH U aJIreOpandecKuMu IpoOsMH.

PackiagpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKHUTEIIH.

YpaBHeHUsI M HEpaBEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

ITpyMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEILIATh JIMHEIHBIE
HEPAaBEHCTBA C OJIHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TI'paUUYECKyl0 HILTIOCTPAIUIO
MHO’KECTBA pELICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.



K xoHiy o0yuenus B 9 kiaacce 00yJaromuiics MoIyqyuT CiIeIyIoNue MpeIMeTHbIE Pe3yIbTaThl:

Bblpa)l(el-ll/lﬂ C IEPEMECHHBIMU.

Hcnonp30Bath anredpandeckyro TEPMHHOJIOTHIO M CUMBOJIUKY, TPUMEHSATH €€ B IpoLiecce
OCBOCHMS y4eOHOr0 MaTepuania.

HaXO[[I/ITB 3Ha4YCHUA 6yKBeHHBIX BBIpa)KeHI/Iﬁ IIpU 3aJaHHbIX 3HAYCHHUAX IICPCMCHHBIX.

Hcmonp30BaTh NOHITHE TOXACCTBA, BBIIIOJHATH TOXACCTBCHHBIC HpeOGpa3013aH1/1;1 BBIp&)KCHHﬁ,
JOKa3bIBAaTh TOXIACCTBA.

MHoro4.;ieHsl.

BeinonsaTe npeoOpa3oBaHysl LENOT0 BBIPAXKEHHU B MHOTOWIEH NTPUBEIEHHUEM OJOOHBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BoinonHsATe aeiicTBUs (CI0KEHNE, BBIUNTAaHUE, YMHOKEHHUE) C OJIHOUJICHAMH U C
MHOTOYJIEHAMH, IPUMEHSTH (POPMYIIbl COKPALIEHHOTO YMHOXEHUS (KBaApaT U KyO CyMMBI,
KBaJlpaT U KyO pa3HOCTH, pa3HOCTb KBa/IpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YMCJIE JIJIS
YIPOLIEHUS BEIYUCICHHH.

OCYH.I@CTBJ'ISITB Pa3JI0KCHNEC MHOI'OYICHOB Ha MHOXXHUTCIIN C IIOMOIIbIO BLIHECCCHUA 3a CKOOKH
06mer 0 MHOKUTCIIA, ITPYHIIMPOBKHU CJIAraCMbIX, IIPUMCHSIA (I)OpMy.TIBI COKpaI_I_[éHHOFO
YMHOXCHHUA.

[TpumeHnsTh npeoOpa3oBaHKsi MHOIOWIEHOB JJISl pELIEHMsI pa3IMYHbIX 33]1a4 U3 MATEMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH [TOKa3aTeNAMU JUIsl IpeoOpa3oBaHus
BBIPAKCHU.

JIpo0HO-panMOHAIbHbIC BBIPAKCHHS.
Haxoauth nonyctumele 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAIMOHATILHBIX BBIPAKEHUSX.
[TprMeHsSITh OCHOBHOE CBOMCTBO pallOHAJIBHOM IpO0H.

BrinonasaTe npuBeneHue anredpandeckux Apooeit Kk o0IieMy 3HaMeHaATENI0, CI0XKEHUE,
YMHOXEHHE, JIeIeHHe alredpandeckux Apooeii.

BbInonHATE TOXKAECTBEHHbIE TPe00pa30BaHusl pallMOHAIBLHBIX BhIPAXKEHUH.

[TpumensaTh npeodpa3oBaHus BEIPAKECHUM JIJIS PEIICHUS Pa3IMYHBIX 33/1a4 U3 MaTEMaTHKH,
CMEKHBIX IPEIMETOB, U3 PEATIbHOM ITPAKTUKH.

Crenenn.

HpI/IMCHHTB MNOHATHUEC CTCIICHU C I CJIBIM I10KAa3aTCJICM, BBIIIOJIHATD HpCOGPaBOBaHI/I}I BBIpa)KeHHﬁ,
COACPpKAMMNX CTCIICHU C LCJIBIM ITOKA3aTCIIEM.

HppanmnonajibHble BbIPasKeHH.

Haxomute AOIMYCTUMBIC 3HAYCHUS IICPEMCHHBIX B BBIPAKCHUAX, COACPIKAIUX apI/I(pMeTI/IquKI/IC
KBaJApaTHBIC KOPHH.



BrimonsaTe npeoOpa3oBaHus UPPAMOHAIBHBIX BBIPAKECHHIA, UCTIONB3YS CBOMCTBA KOPHEH.

CB00OHO OTNEepUpPOBATh MOHATUEM KBAJIPaTHOTO TPEXUIICHA, HAXOIUTh KOPHU KBAJAPATHOTO
TpEXUICHA.

PacknanpiBaTh KBagpaTHBIM TPEXUIICH HA JIMHEMHBIE MHOXKHUTEIIH.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

Nerm\nn | HawmmeHoBaHHe pa3ziesioB ¥ TEM MPOTrPaMMbI KomnuecTBo 4acos ONEKTPOHHBIE
(umudpossie)
Beero | 3au | Tpaxmm o0pa3oBaTeNbHbIC
€Thl | 4YecKue pecypebl
paboThI
1 YuciioBble BbIpaKEHUS 8 bubmmoreka [JOK
https://m.edsoo.ru/7f41
5b90
2 BykBeHHBIE BBIpaKEHUS 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41
5b90
3 DopMyJIbl COKPALLIEHHOTO YMHOKEHUS 4 1 bubnuoreka [IOK
https://m.edsoo.ru/7f42
432a
4 YpaBHEHUs, CUCTEMBI YpaBHEHU 8 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41
5b90
5 Pa3znoskeHrne MHOTOWICHOB HA MHOYKUTEIIH 6 1 bubnuorexa [IOK
https://m.edsoo.ru/7f42
3312
OBIIEE KOJIMYECTBO YACOB I10 33 3 0
[TPOTPAMME
8 KJIACC
Ner\n HanmenoBanue KonnuecTBo 4acos OnexTpoHHbIe (HUPPOBLIE)
pa3aesoB U TeM o0pazoBaTenbHBIE PECYPCHI
MIPOrPaMMBbI

Bceero | 3auérer | Ilpaktuueckue
paboThI

1 [ToBTOpenue 2

2 Cremnenu u 5 bu6mmoreka [JOK

KBaJIpaTHbIC KOPHU https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312

3 AnreOpanueckue 8 1 bubnmoreka [JOK
npobu https://m.edsoo.ru/7f417af8

4 KBanparusie 5 bu6mmoreka [IOK
ypaBHCHHUSI https://m.edsoo.ru/7f417af8

5 Cucremsl ypaBHeHuit | 4 bubmmoreka [JOK

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

6 HepaBencrpa 5 1 bubmuorexa [JOK

https://m.edsoo.ru/7f417af8
IToBTOpenune 4 1
OBIIEE 33 3 0
KOJIMYECTBO
YACOB IIO
[TPOI'PAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3iesioB U TeM KonTpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoThI padoThI
pecypcsl
MHoOro4ieHsl.
Dopmyisl
1 COKPaIEHHOTO 5 bubmorexa HOK
patll https://m.edsoo.ru/77e09b13
YMHOKEHHSI.
(IToBTOpeHue)
00HO-

2 I[;) H(I){HaHI)HBIG 5 bubmorexa [JOK
patt https://m.edso00.ru/6d40b704
BBIPAKEHUS
Crenens ¢

3 aIlMOHATbHBIM 7 1 bubmorexa [JOK
pall https://m.edsoo.ru/133deaba
MoKazaTeJieM

OBUIEE KOJIMYECTBO
YACOBIIO 17 1
[TPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/133deaba

[Ipunoxenue 1 xk paboueii mporpamme
dopmel yueTa pabodeid mporpaMMbl BOCTIATAHHSI

1. YcraHoBieHHe HOBEPUTENbHBIX OTHOLIECHUI MEXKAY MeJaroroM U o0ydyarolUMUCs, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHSITHIO O0YYAIOIIUMUCS TPEOOBAHMIA U MPOCHO YUHUTENs, IPUBICUCHUIO NX BHUMAHUS
K 00cyXJ1aeMoii Ha ypoke HH(pOpMAIH, aKTUBU3AIMHN UX TTO3HABATEILHON e TEIIbHOCTH;

2. TloOyxnenue oOyd4arommxcs cOONOaTh HAa YpPOKE OOIIENPHUHSTHIE HOPMBI TOBEICHUS, MpaBHIIa
OOLIEHHS CO CTAPIIMMH U CBEPCTHUKAMHU, IPUHIIMUITBI Y4eOHOM TUCIUIUIMHBI K CaMOOPTaHU3allHiH;

3. IlpuBnedyeHre BHUMaHUS OOYYArOMIMXCS K IICHHOCTHOMY acCleKTy HM3y4aeMbIX Ha ypOKaX SIBICHUH,
OopraHu3anys ux padoThl ¢ MOTy4aeMOi Ha YpOKe COLMAIbHO 3HAUMMOM nHbopMalueil — MHULUUPOBaHUE
ee 00CYXKIeHHsI, BBICKa3bIBaHHUS 00YYaIOIIMMHUCS CBOETO MHEHHS 10 €€ TIOBOY, BBIPAOOTKU CBOETO K HEl
OTHOIICHHS;

4. Hcnonp30BaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH COJCpXKaHUS y4eOHOro mpeaMera depe3
JEMOHCTpALMIO O0OY4YaIoIUMCSl MPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TMOBEACHHUS, MPOSIBICHUS
YeJIOBEKOIIOOUS M JOOPOCEPACYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX TEKCTOB ISl YTCHHS, 33434 JUIs
pelieHus, IpoOJIEeMHBIX CUTYaIUil 17151 0OCYX/I€HUS B KJIaCCe;

5. IlpuMeHeHue HHTEPAKTUBHBIX POPM pabOTHI C 0OYJIAOIIMMHUCS: WHTCILICKTYaTbHBIX, CTUMYIUPYIOIIUX
MO3HABATENIbHYI0 MOTHBAIIMIO, AUIAKTUYECKOTO TeaTrpa, UTPOBBIX METOIMK, AUCKYCCHUH, KOTOpBIE TAIOT
BO3MOXXHOCTh 00yYaoImUMCsl MPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JIMAJIOTra; TPYIIIOBON paboTHI,
KOTOpasi yYUT CTPOUTH OTHOIICHMS] U JCHCTBOBAaTH B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO
MBIIUICHHUS,

6. BriroueHne B ypoK UTPOBBIX MPOLIEAYP, KOTOPbIE MOMOTAIOT MOAEPKaTh MOTHBAIIMIO 00YYaIOIIUXCS K
MOJTYYCHUIO 3HAHWMA, HAJTAKUBAHHUIO B KIACCE MEKIUYHOCTHBIX OTHOIICHHM, MTOMOTAIOT yCTaHOBJICHHIO
no0poxenaTenbHOU aTMoc(]ephl Ha YPOKE;

7. Opranm3anus medcTBa MOTHBUPOBAHHBIX W IPYAHPOBAHHBIX OOYYAIONIMXCS HAJ HEYCHEBAIOIUMU
OJIHOKJIACCHMKaMH, B TOM 4YHCIE€ C OCOOBIMH O0pa30BaTelIbHBIMU MOTPEOHOCTAMHU, JAIOIIETO
00yJarImUMCsl CONMAILHO 3HAYMMBIN OIBIT COTPYAHHYECTBA W B3aMMHOW ITOMOIIM KaK OCHOBBI JIISI
OBJIAJICHUS TJI00ATbHBIMU KOMIIETCHIIUSIMH;

8. VuumuupoBaHUe W MOJJICPKKA HCCIEAOBATEIBCKON JMEATeIPHOCTH B (OpME WHIUBUAYATHHBIX H
TPYNIOBBIX MPOEKTOB, YTO JaeT BO3MOXKHOCTb MPHUOOPECTH HABBIKA CAMOCTOATEIHHOTO pEIICHUS
TEOPETUYECKOW TIPOOJIEMBI, TEHEPUPOBAaHUS ¥ OQPOPMIICHHS COOCTBEHHBIX WJCH, YBAKUTEIHHOTO
OTHONICHUS K YYXKUM UJesIM, TyOIUYHOTO BBICTYIUICHUS, apTYMEHTHPOBAHUS U OTCTAUBAHUS CBOCH TOUKHU
3peHUs;

9. PerynupoBanue noBeaeHus: 00y4aronuxcs;

10. Peanmu3anusi BOCIUTATEILHBIX BO3MOKHOCTEH PA3IMUHBIX BUIOB JISATEIBHOCTH pEOCHKA;

11. TIpoexTupoBaHue CUTYAINil ¥ COOBITHI, pa3BUBAIOIINX YMOIIMOHATILHO-IIEHHOCTHYIO chepy peOeHKa;
12. Pa3ButHe y oOOydJalomuXxcs IMO3HABATEIIBHON aKTHBHOCTH, CaMOCTOSITCIIBHOCTH, WHHIIHATHBEI,
TBOPUYECKUX CHOCOOHOCTEH, POpMUpPOBAHUE TPAXKAAHCKOW IMO3UIMHU, CIIOCOOHOCTH K TPYAY U KU3HH B
YCIIOBUSX COBPEMEHHOTO MHpa, (POPMHUPOBAHHE Y OOYYAFOMIMXCS KYJIBTYPHI 3JI0POBOTO M 0E30MaCHOTO
o0pas3a )XKH13HHU;

13. O6uienue ¢ 1eThbMHU, IPU3HAHUE UX JOCTOMHCTBA, TIOHUMAHUE U IPUHSTHUS UX;

14. MogenupoBaHue CUTyaIui AJisl BEIOOpA MOCTYMKA 00yUJalOIUMUCS;

15. Opranuzanus st 00y4JaroImuXCcs CUTYaIluid KOHTPOJIS U OIIEHKH, CAMOOIICHKH;

16. BxirodeHune cHUCTEMBI TOOMIPEHUS Y4eOHOW/COIMAIBHON YCIENTHOCTH U TPOSBICHHUS aKTUBHOM
KU3HEHHOU MO3UIIUU 00yYaroIINXCs;

17. Opraauzanus GopM HHAWBUYaTbHOU U TPYNIIOBOM paOOTHI,

18. Onopa Ha IEHHOCTHBIE OPUEHTUPBI O0YUAIOLITUXCS;

19. Pemienne HeTUMUYHBIX 3a7a4 10 popMupoBaHUIO (YHKIIMOHATHLHONW TPaMOTHOCTH;

20. Opra#mzanus paOOThl OOYYAIOMIUXCS HAa YPOKE C CONHAIBHO 3HAYMMOW WHOpMaImen, ee
o0CyXJIeHHE, BBICKa3bIBAHHE CBOETO MHEHUS MO €€ MOBOMAY, BHIPAOOTKAa CBOEro K HeW oTHoumieHus 21.



BxitoueHne B ypoOK HIPOBBIX MPOLENYp, IHOJAEPKUBAIONIMX MOTHUBALUIO JeTeld K (OPMHPOBAHUIO
(YHKIMOHAIBHONH TIPAMOTHOCTH: IIOMCKY M  OCBOEHHUIO 3HAHMWM, HAJQXXHUBAHUIO IO3UTHUBHBIX
MEKITMYHOCTHBIX OTHOIIEHUH B KOMMYHHKAIIUH, 100OPOXKETATEILHOTO B3aUMOJICHCTBUS [UIsl KOOTIEPALUHU B
UIpe; YCTAaHOBJICHUIO

22. Opranuzanys WHAWBUAYAIBHBIX M TPYIIOBBIX MPOEKTOB A (OPMUPOBAHUS NMPOEKTHOU KYIBTYpPHI
KaK I7100a71bHON KOMIIETEHLIMU B COCTaBe (DYHKIIMOHAIBHOM IPaMOTHOCTH — CAMOCTOSITEIIbHOE KPEATUBHOE
perieHue npodiieM U )KU3HEHHO-TIPAKTHYECKUX 3a]a4, TeHepupoBaHue 1 ohopMieHre COOCTBEHHBIX UICH,
YBOKEHHE 4YYXKHX HJAEH, ONBIT IYOJUYHOTO BBICTYIUIEHMS M KOMMYHHUKAlMM C OIIIOHEHTaMH,
apryMEHTHUPOBAHUS U KPEaTUBHOI'O OTCTAUBAHMS CBOEU TOUKH 3PECHUS.



