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HOACHUTEJIbHAS 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX JTUCIUIUIMH, KAaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTAapHOIO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
NPOJOJDKEHUsT 00pa30BaHus U B MTOBCEIHEBHOM KHU3HU. PazButne y oOydaromuxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnocode OTpaKeHUs MaTeMaTUYECKON HayKOW SIBJICHUI U MPOIECCOB
B MpUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAaHUS B HAy4YHOM
NO3HAHUM U B PAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
Y Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IT(PPOBOM
obmrectBe. M3ydenue anreOpbl oOecriedMBaeT pa3BUTHE YMEHUS HaOIIOJaTh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOAHI,
dbopmynupoBath yTBepxkaeHus. OCBoeHHE Kypca anredpbl o0ecreyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCsi: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
MHIYKTUBHBIE PacCyXKIeHUs, 0000IIEHIEe U KOHKPETU3alNui0, a0CTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATENHHOCTH OOYyYalOUIMXCs, IMOITOMY CaMOCTOATEIbHOE
pellieHue 3aj1a4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHIIKIIA 00 yU€eHusl.

B cTpykType nporpamMmsl yueOHOro Kypca «Anredpay Jijisi OCHOBHOT'O OOIIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COZAEpPKATeIbHO-METOANYECKHUE JINHUU:
«Yucna W BBIYUCICHUA», «ANreOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxpas u3 3THX coaep)KaTelbHO-METOJUUYECKUX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIECUCTBYS C
OpPYTUMHU €ro JUHUsAMU. B Xxonme wu3yyeHuss ydeOHOro Kypca oOOyYaromIumcs
NPUXOAUTCS JIOTUYECKU PacCyKJaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOMUMHUCS
OCHOB  YHHMBEpCAJIbHOIO Maremaruueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHUIIIEro U3y4yeHuss MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTMYECKOT0 MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
®KU3HU. PazBUTHE MOHATHUS O YKCJIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAalMOHAJIBHBIMH M HppalMOHAIbHBIMU 4YHCIaMHU, (OPMUPOBAHHUEM



MPEACTABICHUIN O ICCTBUTEIILHOM YUCIIE. 3aBEPIICHNE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpefiHeMY 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Yy OOYUAOIIUXCS
MaTeMaTHYEeCKOro anmapara, HEOOXOJMMOTro [JIsi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
obmero oOpazoBaHus y4eOHBIH MaTepHall TPYIIUPYETCS BOKPYT pallMOHATBHBIX
BbIpakKeHUU. AnreOpa IEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKU KakK si3bIKa s
MOCTPOCHHUSI MaTeMaTUYeCKUX MOJeNei, OMUCaHMs TMPOIECCOB U SBJICHUU
peanbHOT0 MUpa. B 3amaun o0ydenus anredpe BXOIAT TaKxKe JajdbHeiIee pa3BuTre
ANTOPUTMHUYECKOTO MBIITUICHHS, HEOOXOUMOT0, B YACTHOCTH, JIJIT OCBOSHUS Kypca
uHOOpPMATUKH, MW  OBJIAJICHUE  HAaBbIKAMH  JISAYKTUBHBIX  PacCCyXJICHUH.
[IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)XKeHUS,
CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUECTBY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHUCs 3HaHUU O (PYHKIMSAX KaK Ba)KHEHIIEe MaTeMaTH4ecKoW MOJENn
JUTSL OMCAHUs M UCCIIEA0BaHUS pa3HOOOPa3HBIX MPOILECCOB U SBJIICHUN B IPUPOAE U
obmectBe. M3yuenue matepuana crmocoOCTBYET Pa3BUTHIO y O0yJaIOIIUXCS YMEHHUS
UCIIOJIb30BAaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA fA3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckrue, BHOCUT BKJIaJ B (OpMHUpOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMy IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOPHIA BKIIOYAET CJEAYIOIIME OCHOBHBIE Pa3Jielbl COJCPKAHUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpPaBEHCTBAY», «DyHKIUN.

Ha u3zydyenmne yuebHOro kypca «Anredpa» orsonurcsa 306 gacos: B 7 kiiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B HeAeno), B 9 kiacce
— 102 4gaca (3 gaca B HeZIelIO).



COIEPKAHUE OBYUEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIMOHANBHBIX  4uceld. ApudmMerudyeckue JeUCTBUA €
palMoOHAIBLHBIMM YKClIaMu. PenieHne 3aay U3 peajibHOM MPAKTUKKA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIpaKEHUN Ha OCHOBE OMPEENICHHUS, 3aMUCh OONbIIKX yncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U JpoOU B BHUJE MPOILEHTOB. Tpu OCHOBHBIC 3aJjauu Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCjle TpsMas ©  oOpaTHas
IIPONOPLIMOHAIIBHOCTH.

AnreOpanyeckue BbIpasKeHUsA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPpEMEHHOMN. JlomycTUMBIE
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXJIGCTBEHHO paBHBIE BBIPAKCHHS, TpPaBWIa MpPeoOpa3oBaHUSI CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CreneHb MHOTouieHa. CloKeHUe, BBIYMTAaHUE,
YMHOKE€HUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMbI
Y KBaJpat pazHoctu. @opmyiia pa3HOCTH KBaJIpaToB. PaszinoxkeHne MHOrOWIEHOB Ha
MHOUTENH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIluHerHOEe ypaBHEHUE C OJIHOM MEPEMEHHOW, YHCJIO KOPHEW JIMHEHHOTO
YpaBHEHHS], pEIIEHUE JIMHEHHBIX ypaBHEHUN. COCTaBIIEHUE YPaBHEHU IO YCIOBUIO
3agauu. Penienre TeKCTOBBIX 3a/1a4 ¢ MOMOILbIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JIByMs IepeMeHHbIMU U ero rpaduk. Cuctema aByX
JIMHEWHBIX YPaBHEHUU C JBYMsI MEPEMEHHBbIMU. PelleHue CUCTEM YpaBHEHHI
Croco0OM MoACTaHOBKU. [IpuMepsI peneHnst TEKCTOBBIX 3a4a4 C IIOMOIIBIO0 CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopaunara Touku Ha npsiMoil. UucioBbIe TPOMEXKYTKH. PaccTosiHue Mexy
JIBYMS TOYKAMHU KOOPJAHUHATHOMN NPSIMOM.

[IpssimoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJauHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenue rpadukoB peabHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk GpyHKIMH.
CaoiictBa (pynkiuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk dyskium y = [X|.
I'paduueckoe penieHre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPABHCHUIA.

Peurenne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PemieHue cucrem
JMHEHWHBIX HEPABEHCTB C OJIHOW IepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'padmueckass uHTEpHpeTalyss HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JIByMs
EPEMEHHBIMH.

DOyHKIUU

KBagpatuunas ¢ynkuusa, e€ rpadpuk u cBoiictBa. [lapabona, KoOpauHATHI
BEPIIUHBI TapadoIIbl, 0Ch CAHMMETPUH MapadOJIbI.

Ipaduku Gyrkmmit: Y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOWCTBA.

Yucii0BbIEe OCIEA0BATEIBHOCTH M POrPeCcCUH

[loHATHE 4YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE MOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmMynoi u popmyIoit N-ro uieHa.

Apudmernueckass u reomerpuyeckas mnporpeccur. Oopmynbl N-To yjeHa
apu(PpMETUYECKON 1 T€OMETPUUECKON MPOrpeCcCCuil, CyYMMbI IEPBBIX N YJICHOB.

N300paxkeHne 4wieHOB apu(pMETUYECKOH M T'€OMETPUYECKOM Mporpeccuit
TOYKAMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIHUAIBHBIM POCT.
CnoxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaT€MATUKOB U POCCUMCKOW MAaTeMaTUYECKOW HIKOJIbI, K HMCIOJIb30BAaHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
opaB, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOpPaJIbHO-3TUYECKHUX MPUHIIUIIOB B AESATEIBHOCTU YUEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESITENbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIHOCOOHOCTBIO K OMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs Y€JIOBEKa, MPUPOAbI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEeSATENbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYUMOCTH JJI PA3BUTHS IUBUIIM3ALIUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe Bocnuranue, (popmMupoBaHUE KYJbTYPbl 3A0POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
3[0POBbs,  BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (30pOBOE  IUTAHMUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHUE MAaTEMATUUYECKUX 3HAHUH ISl PEIICHUS 3a]1a4 B
00J1acTH COXPAaHHOCTH OKPYIKAOIIEH Cpelpl, IUTAaHUPOBAHUS IMOCTYIIKOB M OLICHKH
UX BO3MOJKHBIX IOCIICJCTBHI SISl OKPYXKAIOIICH Cpebl, OCOZHAHUEM TJI00ATIBLHOTO
XapakTepa SKOJOTMUYECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajpanranusa K M3MEHAKINMMCSH YCJOBHUSAM COLUAJBHON U NMPHPOAHOU
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBI€ 3HAHMS, HABBIKK M KOMIIETCHIIUU U3 OMBITA JPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC NMPU3HAKH MaTEMaTHICCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpPE/ICIICHUS] ~ TMOHSTUW, YCTAHABIMBATh  CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  TPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBIISATH ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEYHsT B (aKkTax, JAHHBIX, HAONIOJACHUSAX W YTBEPKICHUSX,
npenjaraTh KPUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOABI C WCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKIECHUHN (TIPSMbIEC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNS,
BBIOMpATh CMOCO0 pelieHuss y4yeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauboNee MOAXOMSIIMUA ¢ YIETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUA WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIHE MPOTUBOpPEUUE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HKCKOMOE U JaHHOE, (POpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE 10 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00HEKTa, 3aBUCUMOCTEN 00BbEKTOB MEKy COOOMH;
CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTAThH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W M30OBITOYHOCTh HMH(OpPMAIMM, HaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(GOPMAITUIO PA3TUIHBIX BUIAOB U (JOPM MIPEICTABICHHUS;

BbIOMpaTh (OpMy TMpeACTaBICHHS HH(DOpMAUUMU U WLIIOCTPUPOBATH
peliaeMble 3aJayd CXe€MaMu, JAuarpaMMaMu, HHOW Tpaukoil U ux
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh WH(GOPMALMU MO KPUTEPUSM, MPEITOKECHHBIM
YUUTENNEeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPHUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSAMHU
U MeJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHMS MO XOJy PEIICHUS
3a/1a4l, KOMMEHTUPOBATh MMOJIYyYECHHBIN pE3yJIbTarT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JIeMbl, perIaeMoil 3a1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXICHHUSI C CYXIACHUSIMH JPYTUX
YYaCTHUKOB JHaJiora, OOHApY>XMBATh PA3IMYUe U CXOJICTBO IO3UIIMH, B
KOPPEKTHOU popme hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJabTaThbl  pELIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCIIEI0BaHUs, IPOEKTA, CAMOCTOSTENHHO BEIOUPATh (POPMAT BHICTYILICHUS
¢ y4€ToM 3aja4 MPE3eHTAIUU U OCOOEHHOCTEN ayJUTOPHUH;

MOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHOU
paboTHI MPHU pPElICHUN YUEOHBIX MaTEMAaTHYECKUX 3a/1a4;

MIPUHUMATH LENb COBMECTHOW NIEATENBHOCTH, IIAHUPOBATh OPraHU3ALIHI0
COBMECTHOM paloThl, pachpenensTb BUAb paldoT, JIOroBapuUBaThHCH,
00CYXXIIaTh MPOIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHHS HECKOJIBKHIX
JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXIeHUs, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI M IPYTHE), BHIOIHITH CBOIO 4aCTh PaOOThHI
U KOOPJWHHUPOBATH CBOM JEHUCTBUSL C JPYTMMHM 4YiI€HAMU KOMaHJbI,
OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIAH, AJITOPUTM pELIeHUs 3aJadyu (WIH €ro
4acTb), BBIOMpATh CHOCOO pelIeHHs C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATH
BapHAaHThI PEICHU ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTpOJ'lL, 3MOIII’IOH2UILHLII7[ HHTC/IVICKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
pelIeHus: MaTEMaTUYECKOM 3a/1auu;

MpEABUJIETh TPYAHOCTH, KOTOPBHIE MOT'YT BO3HUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH MOCTABIECHHOM 1EIU U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKEHUS WIM HEAOCTHXKCHUS LIEIIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoniy oOyuenus B 7 kJacce oOOydYarolmuics TMOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yuciaa v BEIYMCICHUS

BrinonusaTh, coueras yYCTHbIE W MHUCbMEHHBIE TMPUEMBI, apuPMETHUYECKUE
JENUCTBUS C pallMOHAILHBIMU YUCJIAMHU.

Haxonute 3Ha4YeHWS YUCIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCICHUS 3HAYEHUIN TPOOHBIX BBIPAKECHUM, COMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT onHOM (HhOPMBI 3aMKMCH YUCEN K JAPYroi (mpeodpa3oBhIBATH
JECATUIHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHCUHYIO JICCATUYHYIO TPOOB).

CpaBHUBATH U YNOPSOYMBATH PAIIMOHAJIBHBIC YUCIA.

Okpyradars yucna.

BbBINOAHATS NPUKHUIIKY U OLEHKY PE3YyJIbTaTa BIYMCICHHUH, OLIEHKY 3HaUYCHUI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeISIMH.

[IprMeHATh NPU3HAKH IETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYyPAJIbHBIX
yucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUUOHATIBHOCTBIO BEJIIMYUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHHs 3a7ad ¢ y4€TOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AsredpanvecKkue BbIPaKeHUsI

Hcnonws3oBaTh anredbpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPQKCHHM TPH 3aJIaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BrinonHaTs npeodpa3zoBaHus 11€710T0 BEIpaKEHUsI B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMKHUTEIHW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU 00IIeT0 MHOXKHUTEIS, TPYIIITUPOBKHU CJIaraeMbIX, TPUMEHEHUS
dbopMynT COKpanEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a]a4
U3 MaTEMaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHENM C HATYpAJIbHBIMU IIOKA3aTEIsAMU IS
npeoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUs] U HEPABEHCTBA



Pemars nuHENHBIE ypaBHEHHS C OJHOW IIEPEMEHHOM, NMPUMEHSS MpaBUia
IIepexoia OT UCXOJHOI0 YPaBHEHUS K PaBHOCWIBHOMY emy. IIpoBepsTs, sABisgercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METObl IPHU PELICHNUN JIMHEUHBIX YPaBHEHUHN U HX
CUCTEM.

[TonGupare mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIeHUEM JUHEHHOro
YPaBHEHUsI C IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TNIOCKOCTH IpaUK JMHEHHOTO YPAaBHEHUS C IBYMS
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, MPUBOAUTH MPUMEPHI PELICHUSI YPABHEHUS.

Pemate cucremsl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU, B TOM
qucIie Tpa@uIecKu.

CocraBnaTe M pemiaTh JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPaBHEHMU 110 YCIIOBUIO 3a7a4U, HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 [OJIy4YECHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxath Ha KOOPAMHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIE IIPOMEXYTKH Ha
anredpandecKkoM Si3bIKe.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh Ipaduky TUHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKUIMU Y = |X|.

OnucelBaTh € MOMOUIbKO (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMSA, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM paOOTBHI.

Haxonute 3HaueHne QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 NMPEACTaBICHUS U aHaiau3a HH(OpMaLUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEaJIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P KonTpoasnsie | IIpakTnuyeckune (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchbl
1 Yucna u BeIuKclieHUs. PalinoHanbHbIe o5 1 but6mmoreka [IOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [JOK
2 AJIrCOpaHeckHe BhIpakeHia 27 1 https://m.edso0.ru/7f415b90
Bbu6moreka [JOK
3 Y paBHCHHS U HEpABEHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopunarst u rpaduki. Pymkui 24 1 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> Hosroperie 1 0bobuerie 6 1 https://m.eds00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBbL] O CTBO HACOB I1O 102 5 0

[TPOIT'PAMME



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

0 IOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonnuecTBO yacon QOyHKIMOHAJIbHAS
I'paMOTHOCTb DJIEKTPOHHBIE
o Hara
Ne & = uu@posbie
Tema ypoka 2 < usyue-
n/m 2 2 oOpa3oBaTeabHbIe
= = HUSA
a 3 E 3 pecypchl
1= = = = =
) S =
> © = (=" <
=) 2 a B a
1 [lonsATHE parmoHaIbLHOIO 1 Haxoauts u
yucIia IMPUMCHATH
N nHbOpMaIUIO
ApudmeTtnueckue qeHCTBUSL (popman
2 1 pa3iIu4HOro
C pallMOHAJIBHBIMH YHCIIAMU HPEIMETHOTO
3 ApudmeTtrueckue qeHCTBUS 1 COZEpKAHUSU3
C palOHAJILHBIMU YU CIIAMU TCKCTa, CXCM,
PUCYHKOB, Ta0OJIHII,
JAarpamMm, Pemenue 3ananuii
MpPEACTaBICHHBIX KaK "HalICPO PAO
Apubmernueckue neicTas Ha OyMa)kKHBIX, TaK U http://skiv.instrao.ru/bank-
4 1 SIIEKTPOHHBIX zadaniy/matematicheskaya
C pallMOHAJIBHBIMH YHUCIIAMU
HOCHUTEIISX. -gramotnost/
PelweHune npaKTnko-
OpUEHTUPOBaHHbIX 33434
- Apu@MeTHeckie necTRuA . https://fg.resh.edu.ru/#
C palMOHAJIbHBIMU YUCIIAMU LLIkana TemnepaTyp
5 ApudmMernueckue I1eHCTBUS 1 Haxoauts u
C palMOHAIbHBIMA YHCJIaMH OPpUMCHATH



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://fg.resh.edu.ru/

CpaBHenue, uHGbOpPMAaIINIO
7 YHOpsIOUMBaHUE pa3IuiHOro
PaLMOHAILHBIX YHCEIT HPEAMETHOTO
COJIep KaHUSH3
Cpashenue, TEKCTa, CXEM,
8 yIOpsiA0YNBaHHIE PHCYHKOB, TaGJIHLL,
paloHaIbHBIX YUCEI Iuarpamm,
MPEJICTABICHHBIX KaK
CpaBHeHue, Ha OyMa)kKHBIX, TaK U
9 YIOpsIIOYMBaAHUE SJICKTPOHHBIX
PaIMOHAILHBIX YHCEIT HOCHUTCIIAX.
https://fg.resh.edu.ru/#
10 CreneHs ¢ HATYpPAIbHBIM § bubnmnoreka [JOK
II0Ka3aTesemM Mwuposon pekopa, no https://m.edsoo.ru/7f4211de
bery
11 CreneHsb ¢ HaTypaabHBIM Haxonuts u bu6mmoteka [IOK
MoKazaTeyiemM HPUMCHATD https://m.edso00.ru/7f421382
12 CreneHsb ¢ HaTypaJbHBIM g:;?;llz{ ﬁiﬁgm bubmmorexa LIOK
IIOKa3aTesemM HpEIMETHOTO https://m.edsoo.ru/7f42154e
13 Crenens ¢ HATYpaJIbHBIM COoZEpKAHUSU3 bubmuoreka [IOK
MoKa3aTeyemM TCKCTa, CXCM, https://m.edsoo.ru/7f4218be
PUCYHKOB, TaOJIHII,
JUarpamm,
MPEe/ICTaBICHHBIX KaK
14 CreneHb ¢ HaTypaJbHBIM Ha GYMAKHBIX, TAK H
MoKa3aTesieM IIEKTPOHHBIX
HOCHTEJISIX.
Pemenne ocHOBHBIX 3a/1a4 Ha https://fg.resh.edu.ru/#
15 JpoOH, IPOLICHTHI U3

peasbHON NPAKTUKH



https://fg.resh.edu.ru/
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://fg.resh.edu.ru/

OunarHocTtnyeckan
paboTa

Perienne OCHOBHBIX 3aj1a4 Ha

Haxonuts u

16 JpOOH, TIPOIICHTHI U3 HNPUMCHSITH

peabHOM IPaKTHKH uH(opmaruo
Pa3ITUIHOTO

PernieHne OCHOBHBIX 3a/1a4 Ha [PEIMETHOTO

17 JpoOHU, MPOLIEHTHI U3 COJIePIKAHMSN3
peanbHON TPAKTUKH TEKCTa, CXEM,
PelieHne OCHOBHBIX 3a/1a4 Ha PHCYHKOB, TabIHIL,

18 JIpoOU, MIPOLICHTHI U3 AUarpamm,

. NpEeCTaBICHHBIX KaK

peabHON TIPAKTUKU Ha GYMBKHEIX, TAK H
[pu3Haku AeTUMOCTH, SJIEKTPOHHBIX

19 pa3NoKeHUsT HA MHOXHUTEITU HOCHUTEJISIX.
HATYPaJIbHBIX YHCEI
[Ipu3HaKu 1ETUMOCTH, https://fg.resh.edu.ru/#

20 Pa3IoKeHUST HA MHOXKHUTEIN
HaTYpaIbHBIX YHCEN PemoHT KoMHaTbl
PeanbHbIe 3aBUCHMOCTH. Haxonute n

21 [Ipsmas u obpaTHas [IPUMCHATD
IPONOPIMOHATBLHOCTH HHDOPMAIIHIO

pa3IMYHOTO

PeanbHbIE 3aBUCUMOCTH. TPE/IMETHOTO

22 Ipsimas u ob6patHast COJIePIKAHUAN3
POTIOPIHUOHATIBHOCTH TEKCTa, CXEM,
PeajibHble 3aBUCHMOCTH. PHCYHKOB, TaOJIHIL,

23 [Tpsimast u oOpaTHas JUarpam,

MPONOPIIMOHATBHOCTH

MMPEACTABJICHHBIX KaK



https://fg.resh.edu.ru/

PeanbHbIC 3aBUCUMOCTH.

Ha 6YM8.)KHLIX, TaK U

24 [Ipsimast u oOpaTHas DJICKTPOHHBIX
HOCHUTEIISX.
POTIOPIUOHATBHOCTH
https://fg.resh.edu.ru/#
o5 KonTtponsHas pabota mo
teMe "ParnmonanbHble uncia" HacToTa nysbca npu
dU3nyeckom Harpyske
26 BykBeHHbIE BbIpaX)EHUs Haxomurs u bubmorexa LOK
MIPUMEHSATH https://m.edsoo.ru/7f41feec
ITepemennsie. JlomycTumblie uHpopMALIIIO
27 Pa3IUYHOTO
3HAYCHHS TIEPEMCHHBIX
PEIMETHOTO
28 DopMyisl COJICP)KaHUSH3
TEKCTa, CXCM,
PUCYHKOB, Ta0OJIHII,
Jarpamm,
NPEICTaBICHHBIX KaK
29 Dopmybi Ha OyMa)XHBIX, TaK U
ANEKTPOHHBIX
HOCHUTEIISX.
[TpeoOpazoBaHre OYKBEHHBIX https://fg.resh.edu.ru/#

30 BBIPAXXEHUI, paCKpbITHE bub6mmorexa LIOK
CKOOOK U ITPUBECHUE AKUMA B UHTEPHET https://m.edsoo.ru/7f41fafa
MO00HBIX CIaraeMbIX MarasuHe
[IpeoOpa3oBanne OYKBEHHBIX Haxonuts u

31 BBIPKECHHM, PACKPBITHE [IPUMEHSATH bubnmnoreka [JOK
CKOOOK M NPHBECHHE HHDOPMAIIHIO https://m.edsoo.ru/7f41fd70

pa3IMIHOTO

MOAOOHEBIX ClaraeMbIX



https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41feec
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

[TpeobpazoBanre OYKBEHHBIX MPEIMETHOTO
39 BBIPAKEHU, pACKPBITHE COICPKAHMAN3
CKOGOK ¥ IIPUBEIEHHE TeKCTa, CXGM’6
MOTOOHBIX ClIaraeMbIX PHCYHKOB, TabIIHL,
Iuarpamm,
[TpeoGpa3oBanue OyKBEHHBIX [PE/ICTABICHHBIX KAK
33 BBIPAXXEHH, PaCKpHITHE Ha OyMa)kKHBIX, TaK U
CKOOOK W TIPUBE/ICHHE AIIEKTPOHHBIX
MOJOOHBIX CIaraeMbIX HOCHTCIIAX.
34 CBoiicTBa CTENEHU C bubnuoreka [IOK
HATypaJIbHBIM IMOKA3aTEIEM https://m.eds00.ru/7f421382
https://fg.resh.edu.ru/#
35 CBolicTBa CTEIICHH C bubmuoreka [IOK
HATYpaJIbHBIM ITOKa3aTelleM AnarHocTuyeckas https://m.edsoo.ru/7f42154e
paboTa
36 CBoiicTBa CTENEHHU C Haxonute n bubnuorexa [JOK
HaTypaJbHbIM I10KAa3aTelIEM HPUMEHATD https://m.edsoo.ru/7f4218be
UH(POPMAIIHIO
37 MHoro4IeHBI a?()iJ)'II/IEIHO?O brbmorera [JOK
b https://m.edso0.ru/7f42276e
PEIMETHOTO
bubnmoreka [JOK
38 MHOTO4JICHBI COCPKAHUANS 1
TEKCTa, CXEM, https://m.edsoo.ru/7f422930
PUCYHKOB, TaOJIHII,
Jarpamm,
Mpe/ICTaBICHHBIX KaK
CloxeHne, BRIYUTAHUE, pelt bubmuoreka [IOK
39 Ha OYMa)XKHBIX, TaK U
YMHOKE€HHE MHOTOUYJICHOB 1eKTPOHHBIX https://m.edsoo.ru/7f422af2
HOCHTEJISIX.
40 CrnoxeHue, BEIYMTAHUEC, https://fg.resh.edu.ru/# bubmunorexa IHOK

YMHOXXCHHUE MHOT'OYJICHOB

JlectHnua

https://m.edsoo.ru/7f422cc8



https://m.edsoo.ru/7f421382
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f422cc8

41 CrnoskeHune, BRIYMTaHUE, Haxonuts u bubmunorexa IHOK
YMHO>KE€HHE MHOTO4JICHOB IPUMCHSATD https://m.edsoo.ru/7f422fca
CloxeHue, BEIUUTAHUE, MH(OpMAIIIO bubmuoreka [IOK

42 pa3IMuHOTO
YMHOXE€HHE MHOI'OYJIEHOB IPE/IMETHOTO https://m.edso00.ru/7f423182

43 DopMyIbl COKpAIEHHOTO COJICP)KAaHUSH3 bubnmoreka [JOK
YMHOKEHUS TEKCTa, CXEM, https://m.edsoo.ru/7f42432a

PYCYHKOB, TaOJIHII,
Iuarpamm,
. MPEACTaBICHHBIX KaK

44 DopmyJIbl COKPALLIEHHOTO Ha GYMayKHBIX, TAK 1 bubmuoreka LIOK
YMHOXKEHUS 3JIEKTPOHHBIX https://m.edso0.ru/7f42464a

HOCHUTEJISIX.
https://fg.resh.edu.ru/#

45 DopMyIIbI COKpALIEHHOTO JKCKypcma no bubnnorexa [HOK
YMHOKEHHUS 3anoBeHNKY https://m.edsoo.ru/7f424c12

46 DopMyIbl COKpaIEHHOTO Haxonuts u bubnnorexa [HOK
YMHOKEHHS HPUMEHATD https://m.edsoo.ru/7f424fd2

47 DopmyJIbl COKPALIEHHOTO g:izi ﬁiﬁlgm bubnmnoreka [JOK
YMHOKEHUS HPE/IMETHOTO https://m.edsoo.ru/7f4251d0

48 Paznoxxenne MHOro4jieHOB COZEPKAHUSU3 bubmmorexa [IOK
Ha MHOKUTEIHN TCKCTAa, CXCM, https://m.edso00.ru/7f423312

PUCYHKOB, Ta0OJIHII,
JMarpamm,
49 Pasnoxenne MHOTOYJICHOB NPEJCTABICHHBIX KaK bubmmnorexa IIOK

Ha MHOXXHTCIIN

Ha OyMa)KHBIX, TaK U
ANIEKTPOHHBIX
HOCHTEJISIX.

https://m.edsoo.ru/7f4237fe
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UMII «KOMIIJIEKT

KEHNCOB I10
50 Paznosxenne MHOTOYJICHOB ®OPMHPOBAHUIO but6mmoreka [IOK
Ha MHOKHTEITH OYHKHNOHAJIBHON https://m.edso0.ru/7f4239de
(MATEMATHYECKOA)
TPAMOTHOCTH
51 PaznoxeHnrne MHOrO4wIeHOB Haxoaute u
Ha MHOKHUTEIHN HPUMCHATD
UH(POPMAIIHTO
KonTponbHas pabota no painl‘)mo?o
52 teme "Anredpandeckue MpEIMETHOTO
n
BBIPDAKCHUA COLEPKAHUAU3
YpaBHeHue, npaBuia TEKCTa, CXEM,
53 npeoOpa3oBaHus ypaBHEHHS, PHCYHKOB, Tabui,
. uarpamm
PaBHOCUIILHOCTH ypaBHEHUI JIHATpamM,
5 MPEICTABICHHBIX KaK
JIuneiHo€e ypaBHEHHE C Ha GyMa)XHBIX, TAK
54 OJIHOM IIEPEMEHHON, 9JICKTPOHHBIX
pelIeHre TMHEHHBIX HOCHUTEJISIX.
ypaBHEHUH
. UMIT «KOMIUIEKT
JIuneliHoe ypaBHEHHUE ¢ KEI;IHCOB 1o
55 OZHOM NIEPEMEHHO, ®OPMHPOBAHHUIO bubnuotexa [JOK
pellIcHIEe THHEHHBIX OYHKUNOHAJILHON https://m.edso00.ru/7f420482
. (MATEMATHUYECKOWA)
YpaBHCHIH IPAMOTHOCTI
JIuneliHoe ypaBHEHHUE ¢ Haxonuts n
56 OZHOM NIEPEMEHHO, [PUMCHATD
pellleHue TMHEHHBIX uHbopmanuo
ypABHEHHi Pa3IUYHOTO
PEIMETHOTO
57 Pemenue 3aga4 ¢ nomMoupro COEPKAHUSN3 bubmuoteka [IOK

YpaBHEHUNI

TEKCTa, CXEM,

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

58 Pemenwne 3aga4 ¢ MoMoOIpbIO PUCYHKOB, TaOmHII, bub6mmoreka LIOK
ypaBHEHUU Anarpamm, https://m.edso0.ru/7f420806
Penienue 3aa4 ¢ moMoIs0 TPEACTABIICHHBIX Kak bubmuoreka [IOK

59 . Ha OyMa)kKHBIX, TaK U httos. ;
yYpaBHEHUHI MEKTPOHHBIX ttps://m.edsoo.ru/7f4209a0
Pemuienue 3aga4 ¢ moMoIibro HOCHTEIISX. bubmuorexa [IOK

60 .

YpaBHEHUH https://m.edsoo.ru/7f420e6e
JIunelinoe ypaBHEHHUE ¢
61 JIByMsI IEPEMEHHBIMU U €0 bubmorexa LIOK
YA Tep https://m.edsoo0.ru/7f427¢c32
rpadux
JIuHeitHoe ypaBHEHUE ¢
62 JIBYMSI IEPEMEHHBIMU U €T0 bubmorexa IIOK
yMA ep https://m.edsoo.ru/7f427e8a
rpadux
Cucrema IByX JTMHEHUHBIX

63 ABHCHUU C IBYMSI bubmorera [JOK
yP M https://m.edso00.ru/7f42836¢
MIEPEeMECHHBIMHU
Cucrema AByX JUHEHHBIX

64 YpaBHEHUH C IBYMSs
nepeMeHHBIMHU
Cuctema ABYX JIMHEHHBIX Haxomuts u

65 YpaBHEHHH C IBYMS [IPUMCHATD
HIepEMEHHBIMU HHOPMATIHIO
C - Pa3IUYIHOTO

UCTEMa JIBYX JTHHEHHBIX MpEIMETHOTO

66 YPaBHEHHH C IBYMA COJIEPIKAHUANS
MIEPEeMECHHBIMU TEKCTa, CXEM,

67 p . PHCYHKOB, TaOJHIL, Bbubnuorexa [IOK

SIICHUE CUCTEM ypaBHCHUI
P AUarpamM, https:/m.edsoo.ru/7f4284de
MPEICTAaBICHHBIX KaK — LIOK
. noIMoTeKa
68 Pemenne cucteM ypaBHEHHIA Ha OYMaXHbIX, TaK 1

https://m.edsoo.ru/7f42865a
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69 U —— 3JIEKTPOHHBIX bubmuoreka [IOK
M HOCHUTEJIAX. https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHA
71 Pewenue cucrem ypaBHEHUN Haxonuts n
KonTponbHas pabora no TIPUMCHATE
" . UH(POPMAIIHIO bubnuorexa [JOK
72 teme "JIuHeiHbIe
. pa3IUIHOTO https://m.edsoo.ru/7f421044
YPaBHCHH MPEAMETHOTO
73 Koopaunara Touku Ha COZIepKAHUSU3 but6mmoreka [IOK
IpsIMOit TEKCTa, CXeM, https://m.edsoo.ru/7f41de76
74 YuciioBble IPOMEKYTKH pEgH:ﬁf{ o, Bubamorexa [IOK
P vt AAMarpamu, https://m.edsoo0.ru/7f41dff2
MPEe/ICTaBICHHBIX KaK
Ha OyMa)KHBIX, TaK U
75 UYucioBble IPOMEKYTKH HICKTPOHHBIX
HOCHUTEJISIX.
Paccrostare Mexay nBymst Haxomuts
76 TOYKAMHU KOOPJAMHATHOM MNPUMCHSATH
npsAMoit UHPOPMALIUIO
Pa3IMYHOTO
Paccrosinne mexny nBymst HPE/IMETHOTO
77 TOYKaMHU KOOPAMHATHOM COZCPIKAHISIN3
MPpAMO TEKCTa, CXEM,
- [IpsAMOYTONbHAS CHCTEMA PHCYHKOB, TaOHIL, Bubmmoreka [IOK
KOOPAMHAT HA MIOCKOCTH Auarpamu, https://m.edsoo.ru/7f41el6e
MPE/ICTaBJICHHBIX KaK
Ha OyMaXXHBIX, TaK U
79 [IpsamoyronbsHas cucrema 3JIEKTPOHHBIX bubmuoteka [IOK
KOOpPAUHAT Ha IJIOCKOCTU HOCHUTEJIISIX. https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKkoB, Haxonute n bubnuorexa [IOK

3aJJaHHBIX PopMyIaMu

MMPUMCHATH

https://m.edsoo.ru/7f41e8a8
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[Tpumeps rpadukoB,

uHGbOpPMAaIINIO

bubmunorexa IHOK

81 3aJIaHHBIX (POPMYIIAMH pasiandnoro https://m.edsoo.ru/7f41ed80
82 [Tpumepst rpadukos, 25;?;;?:132213
3a/laHHBIX HopMyTaMu TEKCTa, CXeM,
83 [Tpumepsl rpaduKoB, PYCYHKOB, TaOJIHII,
3aJJaHHBIX PopMyIaMu Auarpamm,
NPEICTaBICHHBIX KaK
Ha OyMa)kKHBIX, TaK U
84 Yrenue rpadvKoB peasbHbIX TEKTPOHHBIX bubmmorexa LIOK
3aBHCHUMOCTEN HOCHTEIISX. https://m.edsoo.ru/7f41ea24
OI'BHY «®HUOKO».
OtkpeiThie 3amanust PISA —
85 Urenue rpauKoB pearbHbIX https://fi(_)co.ru/npnMepm-
3aBHCHUMOCTEH 3a1a4--pisa
Haxonuts n bubmunorexa IHOK
86 Honsrue Qyriunn IIPUMEHATD https://m.edsoo.ru/7f41ef06
87 I'paduk pynkIMN nHGOpMALIITIO
Pa3IUYHOTO
88 Caoiicta QyHKLMit PEJIMETHOTO bubnunorexa [IOK
COZIEPKAHUSN3 https://m.edsoo.ru/7f41f078
TEKCTa, CXEM,
PHUCYHKOB, TaOJIHIL,
JTUarpamm,
89 CroiicTsa hyHKmii MpeACTaBICHHBIX KaK bubnmnoreka [JOK
Ha OyMaXXHBIX, TaK U https://m.edsoo.ru/7f41f1fe
AIIEKTPOHHBIX
HOCHUTEJISIX.
90 TyHeitnas (byHKuH;I OI'BHY «®HUOKO». BubnuoTeka LHOK

OtkpeiThie 3amanusi PISA —

https://m.edsoo.ru/7f427282
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https://fioco.ru/mpumepsl-
3aja4--pisa

91 T T a— Haxonute n bubnuotexa [JOK
YHEH PUMCHSATH https://m.edso0.ru/7f427412
[Moctpoenue rpaduxa HH(OPMAIIO bubnuorexa [JOK
92 . . Pa3IUYIHOTO
JTUHEHHON (yHKIMH https://m.edsoo.ru/7f426d1e
MIPEAMETHOTO
93 HOCTpOCHI/IG rpa(bm(a COJIEPXKaHUAN3
JMHENHON QyHKIMU TEKCTa, CXEM,
PHUCYHKOB, TaOJIHII,
JTarpamm,
MpEICTaBICHHBIX KaK
94 I'paduk byrkimn y =[x| Ha OYMa)XHBIX, TaK U
AIEKTPOHHBIX
HOCUTEIIAX.
OI'BHY «®H1OKO».
OtkperThie 3amanus PISA —
. https://fioco.ru/mpumepbi-
95 I'padux pynkumum y =[x| saraDiS
KonTponsnas pabora mo Haxonuts u Eubs 10K
HOIHOTEKA
% Teme "KoopauHaTe! 1 UpEMCIITE https://m.edsoo.ru/7f41f50a
rpaduxu. OyHKIHN" MH(pOpMALHIO — '
- Pa3IUYHOTO
OBTOPEHHE OCHOBHBIX
pv HPEAMCTHOTO bubimoreka IIOK
97 IIOHATHH M METOJI0B Kypca 7 COJIePIKAHUAN3

Kjacca, 00001IeH e 3HaHUH

TEKCTa, CXEM,

https://m.edsoo.ru/7f429c6¢c
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HOBTOpCHI/Ie OCHOBHBIX

PUCYHKOB, TaOmHII,

. bubmunoreka IHOK
98 HIOHATHUN B METOJI0B Kypca 7 1 Ararpamu, httos://m edso?ru/7f429f32
KJacca, 0000IIeHNE 3HAHUH HPCICTABICHHBIX KaK o '
- Ha OyMa)KHBIX, TaK U
OBTOPEHHE OCHOBHBIX
99 HOHHTI/II)I?I A METONIOB Kypca 7 1 e IponTbE bubnnorexa LIOK
ypea HOCHTCIIX. https://m.edso0.ru/7f42a0e0
Kiacca, 000011eHre 3HAaHUI
[ToBTOpEHHE OCHOBHBIX Haxonuts u Eut6 10K
. noIMOTEKA
100 MOHATHH U METOJI0B Kypca 7 1 UPTIMETATS https://m.edsoo.ru/7f42a27a
Kiacca, 0000IeHNE 3HAHUH uH(pOpMALHIO — '
" Pa3IUIHOTO
101 TOroBas KOHTpOJIBHaSI 1 HpeIIMeTHOFO
pabora CONEPKAHUSIU3
TEKCTA, CXEM,
PUCYHKOB, Ta0OJIHII,
IToBTOpEHNE OCHOBHBIX JUIATpam,
102 ORI 1 METONOB Kvhea T 1 MPEJICTaBICHHBIX KaK bu6mmorexa [IOK
A yp | Ha OyMa)kKHBIX, TaK U https://m.edsoo.ru/7f42a900
Kj1acca, 00001IeHre 3HaHUH EKTPOHHBIX
HOCHUTEIAX.
OBIIEE KOJIMYECTBO YACOB 102

1O [TIPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA3OBATEJBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» AnreOpa, 7 knacc/ MakapsiueB FO.H., Munnatok H.I'., HemmkoB K.U. u apyrue 2022r, AKimoHepHO€e 00IIeCTBO
«M3parenscTBO «IIpocBenieHne»

KWM no anrebpe xk yueonuky MakapsrueBa FO.H.

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA
y4ueOHMKH 110 anredpe 7-9 knaccel Makaperue FO.H. 2022r
KWM no anre6pe k yueobHuky Maxkaperuesa FO.H. 2022r

[Tocobue mns moaroroBku ydammxcs k OI'D non pegakuueit SAmenko 1U.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



