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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHAa O0eCeUnBaeT U3yYeHHE APYTUX AUCLUUIUIMH, KaK €CTeCTBEHHO-
HAyYyHOT0, TaK W TyMaHUTAPHOTO LIMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButue y oOyuaromumxcs
HAy4YHbIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYLUIHOCTH aJlreOpanyecKux
a0cTpakiuii, croco0e OTpaKeHHsI MaTeMAaTUYECKOW HAYKOU SIBICHUH U TIPOIECCOB
B NpUpPOJE U OOIIECTBE, POJU MaTEeMaTHUYECKOIO0 MOJECIUPOBAHHUS B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOBI,
(dopMmynupoBath yTBEpKAEHU. OCBOEHUE Kypca ainredpbl 00eCeunBaeT pa3BUTUE
JIOTUYECKOTO MBIIUIEHHUS OOYYalolUXCs: OHU MCHOJIBb3YIOT JAEIYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000IIeHne 1 KOHKpPETU3aIio, abcTparupoBanue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIBHOM ~ J1€ATEIbHOCTH OOYyYarolUXCsl, IO3TOMY CaMOCTOATEIbHOE
pelieHue 3a7a4 ABIsieTCs peau3alren 1eaTeIbHOCTHOTO MPUHIINIA 00yYEHUS.

B crpyktype mnporpammbl yueOHOro kKypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANUECKHE
auHMK: «Yucna U BBIYMCIEHUS», «AJreOpandecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DPyHkium». Kaxknas U3 3THX colep)KaTeabHO-METOIUYECKUX
JIMHUM pa3BUBACTCS Ha MPOTKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJEHUCTBYS C
ApPYyTMMH €ro JHHUAMH. B Xomae wu3yueHuss ydeOHOro Kypca O0OydaromuMmcs
IPUXOJIUTCS JIOTHUECKH PacCy>KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHHUBEpCaJIbHOIrO Maremarudeckoro s3pika. CopepxaTenbHO U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEHMIIEro U3y4YeHUsl MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4YarOIIMXCS
JIOTUYECKOT'0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BaTHCS aJrOpUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
AKU3HU. Pa3BuTHE NOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O 0OOILIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMU M HpPpaIMOHATBHBIMU YHCIaMH, (HOPMHUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCIE. 3aBEPUICHUE OCBOCHMS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHMUIO.

CopnepxaHue IByX anreOpanuecKkux JIMHUN — « AJIreOpandecKue BhIPAsKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTrO Jisi pEelieHUs 3a7ad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4Ye€OHBIH MaTepHal TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. Anredpa JEMOHCTPUPYET 3HAUEHHUE MAaTEMAaTUKHU KakK
SI3bIKa I TOCTPOCHUSI MATeMAaTUYECKUX MOJIeNIeH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HEO0OXOAUMOro, B
YaCTHOCTH, JJIsI OCBOCHHUSI Kypca HWH(POPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNENYyKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrne cCUMMBOJIBHBIX (HOPM COCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEH K MAaTEMAaTUIECKOMY TBOPUYECTRBY.

Conepxanue GyHKIHOHATHHO-TPAPUIECKON TMHUHM HAIIEJICHO Ha MOJy4YeHUE
o0y4JaroMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTH4ecKol MOoJenu
JUISl OTMCAaHUsSI U MCCJIeI0BaHUsl PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIE
u obOmiectBe. M3yueHne marepmania CIOCOOCTBYET PA3BUTHIO Yy OOYyUYaIOIIUXCS
YMEHHUSI UCTIOIb30BaTh PA3JINYHbIC BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJHUYECKHE, Tpauueckue, BHOCUT BKJIaJ B (HOpMHpPOBaHUE
MpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIUBUJIU3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KJjaccax H3ydaeTcsi Y4EOHBIM Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpPaBEHCTBa», « DyHKINW.

Ha usydenue yueGHoro kypca «Anredpa» oroautcst 306 yacos: B 7 kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).

COJEP)KXAHUE OBYUEHUA
7 KJIIACC
Yuciia U BLIYMCTIEHUS
Jpobu OOBIKHOBEHHBIC W JECSITHYHBIC, TIEPEX0]] OT OJMHON (HOPMBI 3amucu
npobeit k apyroil. lloHATHe pamnMOHANBHOTO 4YHCNA, 3alHCh, CpaBHEHHE,
yHOPSIOYMBAHUE  pAllMOHANBHBIX YHCel. Apu]MeTHUecKue JeUCTBHS C
parMoHAIBHBIMU YnciaMu. Pemenne 3a1ad w3 peanbHOW MPAKTHUKWA HA YacTH, HA
TpoOH.
Crenenb C HaTypaJibHBIM TIOKa3aTeJeM: OIpejesieHne, MNpeodpa3oBaHue
BBIP2XXCHUI Ha OCHOBE OIPEICIICHHSI, 3alUCh OONMBINX uncen. [IporeHTsl, 3anmuch



IIPOLIEHTOB B BHUjE JIpoOU U IpoOM B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
MPOLIEHTHI, pEeUICHUE 33]]a4 U3 PEeabHON MPAKTUKH.

[IpuMeHeHue TPUBHAKOB JCIUMOCTH, pa3JOKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCET.

PeanbHbie  3aBHUcMMOCTH, B TOM  4YuCle TmpsMas u  obOpaTHas
MPOIMOPIIMOHATEHOCTH.

AsredpanvecKue BbIPaKEHUA

[IepemeHHBIC, YUCIIOBOE 3HAYCHUE BBIPAXKEHUS ¢ IepeMeHHOM. [lomycTumble
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBneHre 3aBUCUMOCTY MEXTY BEIMYMHAMU B BHUJIC
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUH, TpaBUJIa PACKPBITHS CKOOOK M MIPUBEICHUS TTOJJOOHBIX ClIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Onnowiensl 1 MHOrouwieHbl. CreneHb MHorowieHa. CioxeHue, BhIYUTAHUE,
YMHOXEHWE MHOTOWICHOB. DOpMyJsbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMbl U KBaapar paszHoctu. Dopmyna paszHocTH KBajpaToB. Pasznoxxenue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHHSs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JIuHerHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCIO KOPHEW JIMHEMHOIO
YPaBHEHMs, pELICHHE JIMHEWHBIX ypaBHEeHHH. COCTaBIE€HHWE YPaBHEHMM IO
YCJIOBHIO 33Jja4uu. PelieHrne TeKCTOBBIX 3a/1ay C TOMOIIbIO YPaBHEHUIA.

JluneitHoe ypaBHEHHUE C JIBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema JByx
JUHENHBIX ypaBHEHUN C ABYyMs TepeMeHHbIMH. PelieHue cucrem ypaBHEHUUN
CrocoOOM TMOJICTAaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CHUCTEM YPAaBHECHUM.

DOyHKIUHA

Koopaunara Touku Ha nipsimoil. YucnoBsie mpoMexyTku. Paccrosnue mexmy
JBYMsI TOUKaMHU KOOPJAMHATHOMN TIPSMOM.

[IpsamoyronbHas cucteMa koopauHat, ocu Ox u Oy. Abciucca U opAnHaTa
TOYKHU Ha KOOpIWHATHOU TiockocTh. [IpuMepst rpadukoB, 3aaHHBIX (HOpMyTIaMH.
Urenne rpaduxoB peanbHbIXx 3aBucumocteil. [lonstue dynkuun. ['paduk
dbyukiuu. CroiictBa dhyukiuii. Jlunelinas ¢yukius, e€ rpaduk. ['paduk dyHkImum
y = |x|. I'paduueckoe pemieHre JWHEWHBIX YpPaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIACC
Yucaa 1 BBIYMCICHUSA



KBagpatueiii kopenb u3 uucina. [loHarue o0 uppalnMoOHAIBLHOM YHCIIE.
JlecsiTnuabie TPUOTMKEHUST UpPAITMOHAIBHBIX yncen. CBOMCTBA apu(METHIECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHUCJICHUAM. J|eHCTBUTEIIbHBIE YUCIIA.

CreneHsb ¢ 1eNbIM MoKa3aTesieM U €€ cBoiicTBa. CTaHaapTHAs 3aMUCh YKCIa.

AnreOpanvecKkue BhIpaKCHUSAJTreOpandecKkue BhIPaKeHust

KBampaTHbiii  TpéXuseH, pa3joKeHUE KBAAPATHOIO  TpEXUWIeHAa  Ha
MHOXHUTEIH.

AnrebOpandeckas ApoOb. OCHOBHOE CBOMCTBO anrebpandeckoi apoOwu.
CnoxeHre, BBIYMTAHUE, YMHOXXCHHE, JCJICHHE anreOpandeckux JIpoOei.
PanmonanbHbie BRIpaXKEHUS U UX TpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY paBHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JUHEMHBIM U KBaJIPATHBIM.
[Ipocreiimne npoOHO-palMOHANTbHBIC YPAaBHEHUSI.

I'paduueckas nHTEpIpeTalsl YPAaBHEHHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMsI NE€pPEMEHHBIMH. lIpuMmepsl pelieHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 anreOpandyecKuM CrocoooM.

YucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucrteMbl TMHERHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitne ¢ynknuu. OOIaCTh ONpENeNIeHUs] W MHOXKECTBO 3HAYCHUU
¢ynxiun. CnocoObl 3aaaHus QyHKINHN.

I'padux dynkuuu. Ytenue cBoicTB (pyHKMM 1no e€ rpadpuky. [Ipumepsl
rpa@uKoB (QyHKIMM, OTPAKAIOIIKUX PEATIbHBIE TIPOLECCHI.

OyHKIUM, OIHUCHIBAIONINE TIPSIMYHD M OOpaTHYIO MPONOPIIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkmud y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pellIEeHNE YPABHEHUN U CUCTEM YPABHECHUIM.

9 KIIACC

Yucaa 1 BBIYMCICHUA

PanmonanpHbie unciia, uppalMoHaIbHBIE YKCIa, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHbIC APoOU. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbBIC YHUCIIA
KaKk OECKOHEUHBbIE JeCATUYHBIC IpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJIAUHATHOMN MIPSIMOU.

CpaBHEHHME JIEMCTBUTENIbHBIX 4HCEN, apuPMETUYECKUe JIEUCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.



Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTENBHOCTh IHPOIIECCOB B
OKpY>KaroIlleM MHpE.

[TpubanxEHHOEe 3HAUEHHE BEJIMYMHBI, TOYHOCTh TpuOImxkeHusi. OKpyrieHue
yucen. [ [puknaka u oneHka pe3yinbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHuE. PelieHrue ypaBHEHUM, CBOASAIINXCS K IMHEHHBIM.

KBagpaTHoe ypaBHeHuMe. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-palOHaNBHBIX ypaBHEHHM. PeleHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMSl NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJTHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
VHTEPNPETALNS CUCTEMbI YPABHEHUN C JIByMs [IEPEMEHHBIMU.

Pelienne TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YUucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NEepeMEHHOM. Pemenne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBaaparHele HepaBeHCTBa.
I'paduueckass wuHTEepnperanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBanpartnunas ¢ynkuus, e€ rpadpuk u cBoicrtBa. Ilapabona, KoopauHATHI
BEPIIMHBI apadOoIbl, 0Cb CUMMETPHUH MApa0OJIbI.

[padukn bysxmumii: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x|, 1 ux
CBONCTBA.

Yucnosele MOCIEI0BATEIBHOCTH

YucJioBbIC OCIE10BATEILHOCTH U MIPOrPecCUy

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEN0BATENBHOCTH
peKyppeHTHON hopMyoit U GopMyJIoH 1-To YJieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opMynbl #-TO 4jieHa
apu(pMETUIECKON U T€OMETPUUECKOMN MPOTrPecCuii, CyMMbI MEPBBIX 71 YJICHOB.

N3o0paxkenne wieHOB apuMETUYECKOW M TEOMETPUUYECKOM Mporpeccui
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMUAJIbHBIA POCT.
CIioXHBbIE TPOLICHTHI.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS INPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XxapaKTepus3yrTCs:

1) naTrpuoTHYeCKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHMCKOU
MAaTE€MAaTHKH, [IEHHOCTHbIM  OTHOIIEHHEM K  JIOCTUKEHHSIM  POCCHUCKUX
MAaTE€MAaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JTOCTIKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U pea3aluu €ro
opaB, MPEJICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBJICHUU, MPOIEAYP TPAKITAHCKOTO OOIIecCTBa (Harmpumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyA0BOE BOCIIMTAHHE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTU€ B PEIICHUHM NPAKTHUUYECKUX 3a]ay
MaTeMaTU4YECKOW HAaIMpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOoHaIbHON
NEATeIbHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUTyTBHONU TPACKTOPUHM 00pa30BaHUS ¥ )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmecTsa, MOHMMAHMEM MATEMATHYECKOW HAyKHM Kak c(depbl 4YeI0BEYECKOU
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS U 3HAUMMOCTH JUISI Pa3BUTHUS LWBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIIENOBATENBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTtanue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl H
IMOIMOHATIBLHOIO 0JIaronoJay4uns:

TOTOBHOCTBIO IPUMEHITh MAaTEMATHUYECKUE 3HAHUSA B HHTEPECAX CBOETO
30pOBbsl, BEACHHMS  3740pOBOro  oOpa3a JKM3HM  (3J0pOBOE  IHTAHHE,
COQTAaHCUPOBAHHBIN PEXKUM 3aHIATHH W OTAbIXa, peryispHas (u3ndeckas



aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pediekcur, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpHMEHTAlMEN HA NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PElICHUs 3a7a4
B 00JacTH COXPAaHHOCTH OKpY’Kalollell cpeabl, IMJIaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXXHBIX IOCIEACTBUN I OKPYXKAIOLIEH Cpelpl, OCO3HAHUEM
IJ100aJIbHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJeM U MyTel UX pellIeHus;

8) ajanTanusa K U3MEHAIIMMCH YCJOBUAM COLMAIBLHONW U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSAX HEOIPEHNECIEHHOCTH, ITOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUThCA y JAPYTHX JIOJed, MpuoOpeTraTh B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOIMMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHWHA, B TOM YHUCIE
(opMyIMpOBaTh UJIEU, TOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTyalUI0, BOCHPHUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLIMIl KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pELIeHUsT U AEUCTBUs, (OPMYyJIHMPOBATH M OLIEHUBATb PUCKU U
NOCJIEICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble JJoruuyeckue 1eMCcTBUA:

e BBIBJISITh U XapaKTEPU30BAThH CYIIECCTBEHHbBIC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TMOHSTHIH, OTHOIICHUN MEXIY MOHATUIMHU, (POpMyIUpOBaTh
ONPENCICHNUS] TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIlid, OCHOBAaHUS I OOOOINCHUS W CpPaBHEHHS, KPUTCPUU
MIPOBOJAMMOTO AHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  NPEOOPA30BBIBATH  CYXKJCHHUS:
YTBEPJUTEIbHbIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE U OOIIHE,
YCJIOBHBIE;

e BBISABJISITH  MAaTE€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeurss B (¢akTax, JAaHHBIX, HAOMIOJCHUSAX M YTBEPKICHUSIX,
npeajgaraTb  KpUTEpUM Ui BBISIBICHUSI ~ 3aKOHOMEPHOCTEW U
IIPOTUBOPEYUMNIL;

e JeNaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX M
WHAYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIIOUEHUM 110 aHAJIOTUH;



paz0OupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIILHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTU4eCKuX (aKTOB, BBICTPAWBATh AaPTYMEHTAIIMIO, IPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;
BBIOWpATh Crmoco0 perieHus yuyeOHOM 3aaun (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOMSIIMUNA ¢ YYETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBblie ucciieqoBare/iLbCKNe 1elCTBUA:

WCIIOJIb30BaTh BOTIPOCKHI KaK MCCIIENOBATECILCKHA WHCTPYMEHT IO3HAHWS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSITENILHO YCTaHABIMBAaTh HWCKOMOE U JlaHHOe, (OpPMHUPOBATH
TUIIOTE3y, ApTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHy HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWE MO  yYCTAHOBIICHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIONCHUS, WCCIEAOBAaHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYSHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIICHHIA;

IIPOTHO3HPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a1a4u;

BbIOMpATh, aHAIM3UPOBAaTh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUIAOB U POPM IIPEICTABICHHUS;

BbIOMpaTh (opMy MpeACTaBICHUS HHPOpMAUMKU M WILTIOCTPUPOBATH
peraemMbie 3aladyd  CXeMaMH, JuarpaMMaM#, WHOW Tpapukod W HX
KOMOHHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh MHPOpPMALMU IO KPUTEPUSIM, MNPEII0KEHHBIM
YUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATENIBHO.

KOMMYHI/IKaTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁﬂme I[CﬁCTBHSI:

BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBUSIMHU U LEJIAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJIEHHBIE HA MIOUCK
peLICHUsl, CONOCTABIIITh CBOM CYXKIECHUA C CYXICHUSMHU JPYTUX



YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jinyle M CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme GpopMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHHUS;

e IMpPEACTABIATH  PE3yJNbTaTbl  PEHIEHUS  3aJayd,  HKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUSA C Y4ETOM 3a/]1a4 MPE3EHTAMN U OCOOEHHOCTEHN ay TUTOPHH;

e IOHMMAaThb W  HCHOJb30BaTh  MPEUMYILECTBA  KOMAHAHOH WU
UHIUBUIYAIbHOM pabOThl TpPH PEIIEHWH YYEOHbIX MaTEeMaTUYECKUX
3ajay;

e IPUHUMATH LIETb COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPraHU3ALNIO
COBMECTHON paloOThI, pacmpeneisTh BUAbl padOT, IOroBapUBaThCH,
00CyXJ1aTh MIPOLIECC U Pe3yNbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TIPYyNIOBBIX (opmax paborsl (0OCyXaeHHs, 0oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbl M JPYTHE), BBIIOJIHATH CBOK 4YacTh
paboThl ¥ KOOPJAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHMBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMHM MPOAYKT IO KPUTEPUSIM,
c(hOopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, aJITOPUTM pEUIeHMs 3aJauM (WU €ro
4acTh), BIOMpATh CMOCOO pelIeHUs C Y4ETOM HMEIOIIMXCA PECYypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATh
BapUAHTHI pENICHUH C y4ETOM HOBOW WH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJIA IIpolecca MU
pe3yibTaTa peleHus MaTeMaTUYeCcKOon 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IpU pEUICHUU
3a/la4yd, BHOCHUTb KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OICHUBATH COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH MMOCTAaBJICHHOW LieTu
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LIETH,
HaXOJWUTh OIMHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xoHmy oOydeHuss B 7 kJiacce OOYYaIOIIMICS TOJYYHUT CICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucjaa v BbIYUCJIEHUA

BrimonHsaTh, codyeTass yCTHBIE W THUCHMEHHBIE TPUEMBI, apUPMETHUCCKUC
JIEVUCTBUS C PAlIMOHAIBHBIMU YUCIIAMU.



Haxonuth 3Ha4YeHUsT YUCIOBBIX BBIPAXKEHHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexonuth OT 0nHOM (POPMBI 3amMCH YKCeN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPAI0YMBATH PAIIMOHAJIBHBIC YKCIIA.

OKpyrnsaTe yucna.

BhINONHATH TPUKUAKY U OLIEHKY PE3yJbTaTa BEIYUCICHUMN, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKEHHI. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HATypallbHBIMH
MOKa3aTEISMH.

[IpuMeHsAT,  TpPU3HAKK ~ JACIMMOCTH,  Pa3joKeHHUE Ha  MHOXHUTENH
HaTypaJIbHBIX YUCET.

Pemiath mpakTHKO-OpPUEHTHPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3a4a4 C yYETOM OTPAaHMYEHMH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanvecKkue BbIPpaKeHUs

Hcnonb3oBaTh anreOpandecKyto TEPMUHOJIOTHIO M CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuarna.

Haxomute 3HaueHuss OyKBEHHBIX BBIPAXEHUM TPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BremmonasaTe mpeoOpa3oBaHWs — [ETOTO  BBIPAKEHUS B~ MHOTOWICH
PUBEIACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOT'OYJIEH, TPUMEHSITh (hOPMYJIbl KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMKUTEIU C IMOMOILBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXWTENsS, TPYNIUPOBKH  CIIAracMbIX,
npuMeHeHus1 (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTs npeoOpa3oBaHuss MHOTOWICHOB JJIsl PEIICHUS PAa3IUYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEKHBIX TIPEJAMETOB, U3 pPealIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATYpajJbHBIMU IOKa3aTEIsIMHU JUIs
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pematp yMHENHBIE YpaBHEHUSA C OJHOW NEPEMEHHOM, NPUMEHSS IIpaBUia
nepexojia OT UCXOAHOTO YPaBHEHUsS K paBHOCUIIbLHOMY emy. [IpoBepsaTs, sBisieTCs
JIM YUCJIO KOPHEM YPaBHEHHUSI.

[IpumensaTs rpaduyeckre METOIbI TIPU PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.



[TonOupate mnpuMepsl Map 4YHUCEN, SIBISIOIIUXCS PEIICHUEM JIMHEHHOTro
ypaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IByX JMHEHHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMH, B TOM
yucle rpauyecKu.

CocTaBnate W pemaTh JUHEWHOE YpPaBHEHHE WIM CHCTEMY JIHMHEHHBIX
YpaBHEHUH TIO YCIOBUIO 3aJadd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M MOJIy4YeHHbIN pe3yibTar.

DOyHKIMHA

N300pakaTth Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOLIUE 33a/JAHHBIM
KOOpAMHATAM, JIy9H, OTPE3KH, HHTEPBaJbl, 3alIMCHIBATh YHNCIOBBIE IPOMEXKYTKU Ha
anreOpandecKoMm sI3bIKe.

OtmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJIUHATaM,
cTpouTh Tpaduku TUHEHHBIX QyHKIMH. CTpouth rpaduk QyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHre QyHKIMU IO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco® MpeAcTaBiIeHUS U aHaiu3a HWH(pOpMaluu,
U3BIIEKAaTh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 KJjacce 0Oyd4aroumuics TMOMYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

Hcnonp30BaTh HavadbHBIE MPEICTABICHUS O MHOMXECTBE JIEHCTBUTEIBHBIX
qycell AJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AeHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPJIMHATHOMN TIPSIMOA.

[IpumeHsTh TIOHATHE apU(METHYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, HCIONB3YsI MPH HEOOXOAMMOCTH KaJIbKYJSTOP, BBIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OONBIIMX UM MalbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucna 10.

Auire0OpanvecKue BhIPpaKeHUA

[IpuMeHsTh TMOHSATHE CTENEHW C IEJNbIM  TOKa3aTelieM, BBIMOIHSITh
peoOpa3oBaHus BEIPAXKEHUM, CONEPIKALUX CTENIEHH C LEIbIM ITOKA3aTEIIEM.



BrINONHATE TOXIIECTBEHHBIE MPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMU U alredpandyecKuMu ApoosiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXUWIECH HA MHOXKUTEIIHN.

[IpumensTh npeoOpa3oBaHus BRIPAKEHUM JUIsl pEIICHUS Pa3IuYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEHBIC, KBaJpaTHbIE YPaBHEHUSI M PallMOHAIBHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHU C ABYyMS IEPEMEHHBIMHU.

[IpoBOoauTHE MpOCTENIINE UCCIIENOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIbKO, W
nmpouee).

[lepexoauTh OT ClIOBECHOM (HhOPMYJIMPOBKU 3aJaud K €€ airedpanyeckou
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbI YypaBHEHUI,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB JUISI CPABHEHHUS, OLICHKH,
pelaTh JUHEWHBbIE HEPABEHCTBA C OJIHOM MEPEMEHHON M WX CUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ HUCTOJIB30BaTh (DYHKIIMOHAIBHBIC MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJINUECKHUE O003HAYECHUsI), ONPENETsATh 3HaAUeHUE (YHKIMU MO 3HAYCHUIO
apryMeHTa, ONPECNISITh CBOMCTBA GYHKIIUHU 110 €€ rpaduKy.

Ctpoutsb rpaduku 3J1IeMEeHTapHBIX (QYHKIIMI BUIA:

y=kix,y=x2,y=x3y =K,y = VX, OIHMCBHIBATH CBOMCTBA YHCIOBOIL
dbyHKIMH 110 €€ rpaduKy.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCs TOJYYHUT CIEAYIOIINE
pPEAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUSA

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

Bemmonuare apudmernyeckue JEWCTBUS C  pallMOHAIBHBIMU YHCJIaMH,
codeTass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMU.

HaxomuTe 3HayeHus cTeneHeld C M[eNbIMH TOKa3aTelnsiMU M KOPHEH,
BBIYUCIISITh 3HAUCHUS YHNCIIOBBIX BBIPAKCHUIA.

OKpyrisTh JEUCTBUTENbHBIC YMHCIIA, BBIMOJHITh MPUKUIKY pe3yJsibTaTta
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA



Pewmars siMHENHBIE M KBaJpaTHBIE YPABHEHUS, YPABHEHMs, CBOLALIMECH K
HUM, NIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMSL.

Pemate cuctembl OBYX JIMHEHWHBIX YPaBHEHUM C JBYMs I[IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHN, B KOTOPBIX OJTHO YPABHEHHE HE SIBISETCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amauM  aiIreOpauvdeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHs YPABHEHUS WJIA CUCTEMBI IBYX YPABHEHUM C IBYMS IIEPEMEHHBIMMU.

[IpoBoauTe npocrenmme UCCIeA0BaHUs YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUueCcKUX IMpeacTaBleHu (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM MMEET, TO CKOJIBKO, W
npoyee).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxarhb
pellIeHNue HEPAaBEHCTB HAa YHUCIJIOBOM IIPSMOM, 3alMCHIBaTh PELICHUE C ITOMOLIBIO
CHMBOJIOB.

Pemare  cucTemMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPAaBEHCTB,
BKJIFOYAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCBhIBATh PELICHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacno3znaBaTh (yHKIMH U3y4eHHbIX BHJIOB. lloka3piBaThb cXeMaTHUECKH

pacrnoiokeHUe Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GyHKUUN BUaA: Y = kx,
=kx+b y=ki y=ax2 + bx + ¢,y =x3, y =Vx, y = |x|, B 3aBuCHMOCTH OT
3Ha4YC€HUI KOAI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouth U n300paxaTh CXeMaTHYECKU rpaduKu KBaAPATUYHBIX (PYHKIUH,
OTHCHIBATh CBOWCTBA KBAAPATHUHBIX (DYHKIIUH MO UX rpaduxam.

Pacnio3znaBaTh kBaapaTHuHyl (QYHKLHUIO 1O (HOopMyIie, MPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCTEA0BATEIBLHOCTH H IPOTPecCuu

Pacrio3naBaTe apuMeTHUYECKYyI0 M TEOMETPUYECKYI0 TPOTPECCHH MpPH
Pa3HBIX CIOCO0axX 3a/IaHuUs.

BbInOnHATE  BBIYMCICHUS C  UCHOJb30BaHHWEM (OpMya n-ro uieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPeECCHii, CyMMBbI IIEPBBIX N UJIEHOB.

N300pakath wi€HBbl MOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEIBHOCTSAMU, B TOM
quclie 33Ja4d U3 peaibHON JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJISATOPA, UPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpouabnsie | IIpakTnueckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUKCIEHUs. PalnoHanbHbIE 25 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanueckue BbIpaXKeHUs 27 1 hitps://m.cdsoo.ru/7f41 5590
but6mmoreka [IOK
3 YpaBHEHNS M HCABCHCTBA 20 I https://m.edsoo.ru/7415b90
bu6mmoreka [JOK
. 1
4 Koopunatet u rpaguiu. Gyniiym 24 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
1
> Tosroperne i 06obuieme 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0
8 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpouabnsie | IIpakTnueckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 Uucna u Beruncienus. KpagpatHeie KOpHH 15 hitps://m.cdsoo.ru/741 7afg
) Uucna u Beruncienns. CTeneHp ¢ 1eJIbIM 7 bubmuoreka [{OK

I1OKa3aTcjiIcM

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

3 Anrebpanyeckue BbIpaKEeHHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BHIPAKCHHUS. 15 | bu6nuoreka LIOK
Anrebpanueckas qpoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBapaTHbie bubmuotexa [JOK
5 15 1
ypaBHEHUA https://m.edsoo.ru/7{417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubnmoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bub6mmorexa [JOK
.H 12 1
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f41 7afg
bu6mmorexa [JOK
8 DyHKUWH. OCHOBHEIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6morexa [JOK
? DymKumy. Hucosbie GyHKimn ? https://m.edsoo.ru/7f417af8
bubmnoreka LJOK
2
10 Tosroperne i 06obmerme 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
9 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoabnubie | IlpakTuueckue
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
| Uucna u BeruncieHus. J{eiicTBUTENbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnorexa [JOK
OJIHOM IIEPEMEHHON https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

3 VYpaBuenus u HepaBeHCcTBa. CHCTEMBI 14 | bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/7f419d08
bub6mmorexa [IOK
> Py e ! https://m.edsoo.ru/7£419d08
bu6mmorexa [IOK
6 YucnoBbIe IOCIEN0BATEILHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpEeHmE, 0600IIEHUE, CUCTEMATH3AIIHS 18 | bu6mmorexa [{OK
3HaHUU https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
IMOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC
Konn4yecTBo 1yacos DJICKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 ITonsATHE paMOHAIILHOIO YUCiIa 1
) Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckne IeHCTBUS C |
paIMoHaIbHBIMU YHCIIAMU
4 ApudmeTrndeckre IeHCTBUS C 1
paIoHaIbHBIMU YHCIAMU
5 Apudmernueckue T1eUCTBUS C 1

palruoOHaJIbHBIMHU YU CJIaMHU



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Apudmernueckue NeiCTBUS C

6 paloHaIbHBIMU YHCIAMU
. CpaBHeHue, ynopsi04MBaHue
palMOHATBHBIX YHCEIT
g CpaBHeHue, ynopsijounBaHue
paIoHaIbHBIX YHCET
9 CpaBHeHue, ynopsijouuBaHue
panMoOHATBHBIX YHCEIT
10 Crenenb ¢ HaTypaJlbHBIM bubnmnorexka HJOK
oKaszarejieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJIbHBIM bubnuotexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
12 Cremnenb ¢ HaTypaJIbHBIM bubnmoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTypaJlbHBIM bu6muoreka [IOK
roxkasarejieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaIbHBIM
MoKa3aTesieM
15 Pemrenne ocHOBHBIX 3avz[a11 Ha JApoou,
MIPOIICHTHI U3 PEaTbHON MPAKTUKU
16 Perenne ocHOBHBIX 3avzlaq Ha J1po0w,
MPOLICHTHI U3 PealbHON MPAKTUKU
17 Pemenrie o0CHOBHBIX 3auz[aq Ha J1po0u,
MPOLIEHTHI U3 PEaIbHOM MPAKTUKH
13 Perrenne ocHOBHBIX 3avz[aq Ha JApoou,
MIPOLICHTHI U3 PeaTbHON MPAKTHKU
19 [Ipu3Haku AeNUMOCTH, PA3I0KEHUS

Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCIT



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

[Ipu3Haku AeIUMOCTH, PA3JI0KEHUS

20
Ha MHOKUTEJIM HAaTypaJIbHbBIX YUCEl
71 Peanbublie 3aBucumoctu. IIpsamas u
oOparHas MPOMOPIUOHATEHOCTH
” Peanbnblie 3aBucumoctu. Ilpamas u
oOpaTHas MPOMOPLUOHAIEHOCTH
T Peanbubie 3aBucumoct. [psamas u
oOpaTHasi IPOMOPITMOHAIBHOCTH
24 Peanbuble 3aBucumoctu. [Ipamas u
oOparHas MPOMOPIUOHATEHOCTH
)5 KounTponbhas pabota no teme
"PannoHanpHbIe ynciia"
bubmuoreka [JOK
26 BykBeHHBIE BBIpaX)EHUS
https://m.edsoo.ru/7f41feec
27 DopMmysl
28 Dopmysl
79 [Tepemennsbie. JlonycTuMble 3HaUeHUS
MIePEeMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPAKEHUI, paCKpbITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOT00HBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
31 aXEHUH, pack € CKOOOK Bubnmorexa LHOK
BEI HUHN BITH u
p » PACcKp https://m.edsoo.ru/7f41£d70
MIPUBEICHNE TIOJJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIpKEHUH, paCKpBITHE CKOOOK U
MPHUBEICHNE TTOJOOHBIX CIaraeMbIX
33 [IpeobpazoBanme OyKBEHHBIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

BBIPAYKEHUI, paCKpbITHE CKOOOK U
IIPUBEJICHHUE TIOJJOOHBIX Cl1araeéMbIX

34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnoreka [JOK
mokasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
MOKa3aTrejieM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENIEHU C HATYPaIbHBIM bubnmoreka [JOK
IOKa3aTreyieM https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
M
37 HOTORICHET https://m.edsoo.ru/7f42276¢
bubnuoreka [JOK
M
38 HOTOTICHE! https://m.eds00.ru/7f422930
19 CrnoxxeHue, BBIYUTAHUE, YMHOKECHHE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE but6mmoreka [JOK
MHOT'OYJIEHOB https://m.edso0.ru/7f422cc8
A1 CrnoxxeHue, BBIYNTAHNUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIYMTAHNUE, YMHOKECHHE bubnuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIbl COKpALIEHHOTO bu6nuorexa IIOK
YMHOXXEHHUS https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpPAIIEHHOTO bubnmoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO bubmuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424¢c12
46 @opMybl COKpALIEHHOTO bu6nuorexa IIOK

YMHOKCHHA

https://m.edsoo.ru/71424£d2



https://m.edsoo.ru/7f421382
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://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

@opMyIbl COKpAIEHHOTO

bubnunoreka [JOK

47 YMHOXEHUS https://m.edsoo.ru/7f4251d0
43 Paznoxxenre MHOro4J€HOB Ha bubmmorexa [JOK
MHOXHUTEIHN https://m.edsoo.ru/7f423312
49 PasnoxeHrne MHOro41€HOB Ha bubnuorexa [JOK
MHOUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHre MHOrO4JICHOB Ha bubnuoreka [JOK
MHOXUTEIIU https://m.edsoo.ru/7f4239de
51 Paznoxenue MHOrO4wIeHOB Ha
MHOXHUTEJH
5 KounTponbhas pabota no teme
"Anrebpanyeckue BoIpaxeHus"
VYpaBHeHue, mpaBuia
53 peoOpa3oBaHUs yYpPaBHEHUS,
PaBHOCUJIbHOCTh YPaBHEHU
JIuneliHOE ypaBHEHME C OHOU
54 IIEPEMEHHOM, peIIEHUE JIMHENHBIX
YpaBHEHUU
JInneliHOEe ypaBHEHHE C OHOU
55 IIEPEMEHHOM, pellIeHUe JTMHENHBIX Bubmmorexa LIOK
. https://m.edso00.ru/7f420482
ypaBHEHUI
JIuHeitHoe ypaBHEHHE C OJTHOM
56 MePEMEHHOM, PEeIICHUE JTUHEUHBIX
ypaBHEHUN
57 Pemenue 3a7a4 ¢ IOMOIIBIO bubnunoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMolIib1o bubnuorexa [JOK

YpaBHEHUU

https://m.edsoo.ru/7f420806



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

Pemenue 3aa4y ¢ mOMOILBIO

bubnunoreka [JOK

> YpaBHEHUU https://m.edsoo.ru/7f42092a0
60 Pemenue 3agay ¢ moMoIibIo bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYMS but6mmoreka [{JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427¢32
2 Jlunelinoe ypaBHEHHE C IByMS bubnmoreka [JOK
MepEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM bub6nuoreka [IOK
C IByMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucrteMa IByX JTUHEUHBIX YPAaBHEHUI
C ABYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTMHEHHBIX YpaBHEHHUM
C IBYMsI TIEPEMECHHBIMH
66 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C IBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHH bubmorexa TIOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucreM ypaBHeHUM bubmorexa [TOK
https://m.edsoo.ru/71f42865a
69 Pemrenue cucrem ypaBHeHUH bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHU
71 Pemenue cucrem ypaBHeHHI
7 Konrponsnas padora o Teme bu6nuoreka [JOK
"JIuHeiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsimMoit bubmorexa TIOK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
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https://m.edsoo.ru/7f42836c
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https://m.edsoo.ru/7f42865a
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https://m.edsoo.ru/7f41de76

but6mmoreka [IJOK

7 HHCI0BBIC IPOMEAY TKH https://m.edsoo.ru/7f41dff2
75 UucnoBbie TPOMEKYTKH
76 Paccrosiane Mexty 1ByMs TOUKaMHU
KOOPJHMHATHOMU IIPSMOMN
77 PaccrosiHne Mexty 1ByMs TOUKaMHU
KOOPJMHATHOU IIPSAMOMN
73 [IpsimoyronbHasi cucreMa KOOpAHHAT bu6mmoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucteMa KOOpIAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bubmmoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpaduKoB peanbHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpa(bI:IKOB peasIbHbIX
3aBUCHUMOCTEMN
bu6muoreka [IOK
85 Horsrne pymxiym https://m.edSO(])_.Iru/7f41ef06
86 I'padux GpyHkuuN
. . bu6nuorexa LIOK
87 CroticTsa dymKumii https://m.edSO(])—.Im/7f41fO78
88 CaoiicTBa hyHKIMH Bubmmorexa [IOK

https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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but6mmoreka [IJOK

89 Junelinas pyHKis https://m.edsoo.ru/7f427282
N but6mmoreka [JOK
%0 Junefinas GyHKi https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEITHON bubnuotexa [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
9 [TocTpoenwne rpaduka THHEHHOMI
byHKIIN
93 I'padux pynkuum y =[x|
94 I'padux dynkmmm y =[x|
Konrponsnas padora no teme
95 "Koopaunats! u rpadpuku. Oyskuun" bubmuoreka [IOK
/ Beepoccuiickas poBepOvHAS https://m.edsoo.ru/7f41£50a
paborta
96 HToroBast KOHTpOJIbHAs paboTa / bubnuorexa IIOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHATHUN U
97 METOIOB Kypca 7 Kjacca, 00001eHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITUN U Bu6morexa LIOK
98 METOJIOB Kypca 7 Kiacca, 00001meHne
. https://m.edsoo.ru/7f429132
3HaHUN
IToBTOpEHNE OCHOBHBIX MOHATUN U Bu6morexa LIOK
99 METOJIOB Kypca 7 Kiiacca, 0000mIeHne
. https://m.edsoo.ru/7f42a0e0
3HAHUH
IToBTOpEHNE OCHOBHBIX MOHATUHN U
100 METOJIOB Kypca 7 Kiacca, 00001eHue

3HAHUH



https://m.edsoo.ru/7f427282
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101

[ToBTOpEHNE OCHOBHBIX IMOHATHH H
METOJIOB Kypca 7 Kiacca, 00001eHne
3HaHUHU

bubmunoreka LJOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX NOHATHUN U
METOJOB Kypca 7 Kjacca, 00001ieHne

bubmuorexa [JOK
https://m.edsoo.ru/7f42a900

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara undposbie
n/n Tewa ypoxa Bcero Konrponbuvie | Ipaxtireckie u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 KBagpartHslii KOpeHb U3 YuCIa 1 bubmmorexa HOK
https://m.edsoo.ru/7f42d452
bubnmoreka [JOK
2 [TonsiTne 06 UppaIrMOHAILHOM YHUCIIE 1 https://m.edsol_.lru/7f42eaaa
3 JlecsiTHYHBIC TPUOTKEHUS |
HPPAMOHATIBHBIX YHCET
4 JlecsTuuHbie IPUOTMKECHUS |
HPPALMOHATIBHBIX YHCET
JleicTBUTENbHBIC YHCTIA 1
CpaBHeHHE IeUCTBUTEIIbHBIX YUCEI 1
CpaBHEHME NEHUCTBUTENBHBIX YHUCEIT 1
2 Apudmernueckuil KBaJpaTHBIN |
KOpEHb
9 VYpaBHeHue Buaa X* = a 1



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

CoiicTBa apupmeTuyecKux

bubnunoreka [JOK

10
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa apumMeTuyecKux bubnmnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7{42d862
[TpeobpazoBaHme YUCITOBBIX
12 BBIPQYKEHHH, COJIepIKAILINX bubmorexa [TOK
p > corepat https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
[IpeobpazoBaHme YUCITOBBIX
13 BBIPAYKEHHI, COJIEpIKAINUX bubmorexa [IOK
p > CoMepRalll https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobpazoBanmne YUCIOBBIX
14 BBIPKEHUH, COAEPKAILINX bubmorexa HOK
p > CONCpRaAlll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[Ipeobpa3oBaHue YHCIOBBIX
15 BBIPAKEHUH, COJEPKAIINX bubmorexa HOK
p > COACPKAt https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrteneHsb ¢ 1eJIBIM IMoKa3aTeeM bubmorexa HOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3alUCh YUCA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 3IEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKUX 00BEKTOR), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTH TTPOIIECCOB B
OKPY’KaIOIIIeM MHPE
13 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C ILIEJIBIM but6mmoreka [JOK

II0Ka3aTcJIEM

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

CBOIiCTBA CTEIEHH C IIETBIM

bubnunoreka [JOK

20 rnoxkasareJjieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM bubmmorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTENEHH C LIEJIBIM but6mmoreka [{JOK
rnokasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuneH
24 KBanpaThslii TpéxuieH
)5 Paznoxxenne kBaapaTHOTO bubnunoreka [JOK
TpEXWICHA HA MHOXHUTETN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBagpaTHOIrO bubnmnoreka [JOK
TpEXUJIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTtponbHas paboTa mo TeMam
27 "KBanpathnsie kopHu. CTeneHu. bubnmorexa LHOK
T T L p— https://m.edsoo.ru/7142ec80
bubnuorexa [JOK
28 Axrebparraeckas Apodh https://m.edSO(I)l.ru/7f4303 82
JlomycTUMBbIe 3HaYCHUS
29 MEPEMEHHBIX, BXOISIIINX B
anredpanvecKke BoIPasKeHUs
JonycTuMble 3HaUEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanvecKrue BEIPAKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpanvecKkoi qpoou https://m.edsoo.ru/7f4308e6
. bubmmorexa [JOK
32 Coxpanenne apodeii https://m.edSO(])_.Iru/7f43OaSa
33 Coxkpatenue apobeit bubnmoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a

https://m.edsoo.ru/7f430f44

34 Cokparmienue apooeit bubmorexa TIOK
patl AP https://m.edsoo.ru/7f430f44
15 CrnoxxeHue, BBIYUTAHNUE, YMHOKEHHE bu6mmoreka [{JOK
U JICJICHHE alNreOpandeckux Apooeit https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BRIYUTAHHUE, YMHOKEHHE bubnuoreka [IOK
U JIeTIieHUE anreOpandecKkux apooei https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nuoreka [IOK
U JIeJIeHne anre0pandeckux Jipooei https://m.edsoo.ru/7f4318¢c2
13 CroxeHune, BBIYUTAaHUE, YMHOKEHUE bubmuorexa [JOK
U JICJICHHE alreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBaHue BEIpAKEHUH,
39 coJiepKalux ajareopanvyeckue bubmorexa [TOK
Jleprall P https://m.edsoo.ru/7f43259c¢
npobu
[IpeobpaszoBanue BhIpaKEHUH,
40 COJIeprKalINX anredpandecKue bubmorexa [TOK
Jleprall p https://m.edsoo0.ru/71432736
npobu
[IpeobpazoBaHue BBIpAKEHUH,
41 coJiepKaliux ajareopanvyeckue bubmorexa [OK
AeprRatl P https://m.edsoo.ru/7f432736
npobu
4 KonTponbhas pabota no teme bu6mmoreka [JOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
bubnuoreka [JOK
43 K
BAJIpATHOC ypapHERHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHUE bubmmorexa LOK
P P https://m.edsoo.ru/7f42eela
bub OK
45 HenonHoe kBaipaTHOe ypaBHEHUE nommoreka [

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

dopMyna KOpHEW KBaIpaTHOTO

bubnunoreka [JOK

%0 YpaBHCHUA https://m.edsoo.ru/7f42£158
47 ®opMya KOpHEU KBaIpaTHOIO bubmuoreka [JOK
YpaBHECHUSA https://m.edsoo.ru/7f42£3{6
43 dopmyiia KOpHEN KBaIPaTHOTO bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [{JOK
49 Teopema Brera https://m.edsocl)_.lru/7f42fef0
bu6nuoreka [IOK
30 Teopema Brera https://m.edSO(I;.Iru/7f430076
51 Pewrenne ypaBHeHuUH, CBOASIINXCSA K bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢542
5 Pemenue ypaBHeHUH, CBOAAIIUXCS K Bbu6muoreka [JOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue apoOHO- bubnuorexa IIOK
paluoHalIbHEIE YPaBHEHU https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimume qpobHO- bubnuorexa [JOK
pauroOHAJILHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 33124 C bubnuoreka [IOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42£75¢
56 Penienune TekCTOBBIX 3a/1a4 C bubnuoreka [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7{f42{816
57 KonTponbhas pabota no teme bubnmoreka [JOK
"KBanparusie ypaBHEHUA" https://m.edsoo.ru/7f43012
JInHeitHOe ypaBHEHHE C IBYMS
58 MEpEMEHHBIMHU, €ro rpaduk,

IIPUMEPBI PELICHUS YPABHEHUI B
LEJIBIX YUCIIax



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JIuHeitHoe ypaBHEHHE C IBYMS
MepeMEHHBIMH, €T0 TpaduK,
MIpUMEpHI PEIICHUs YPaBHEHUN B
LEeJBIX YUCITaX

60

JInHeitHoOe ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
MIpUMEpHI PEIICHUs YPaBHEHUN B
LEJbIX YUCIIaX

61

Pemenne cucreM IByX JIMHEWHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHENHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMU

63

Pemenue cuctem IByX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

64

IIpumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

65

IIpumepsl penieHus cucTeM
HEJIMHEHHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

66

I'paduueckas uHTEpHIpEeTALIUSL
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI [IEPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas naTEpIIpETALIHS
YpPaBHEHUS C IByMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPAaBHEHUH C
JBYMsI [IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemienue TEKCTOBBIX 3a/1a4 C

08 IMOMOUIBIO CUCTEM YpPaBHEHUI
69 Pemenue TekcTOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Penrenne TekCTOBBIX 3374 C
MIOMOIIIbIO CUCTEM YpaBHEHHI
71 YucnoBble HEPaBEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM NTepeMEeHHOMN
74 JIunelinbie HEPABEHCTBA C OJTHOU bubnmoreka [JOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHbIE HEPABEHCTBA C OJHOU bu6nuorexa IIOK
[IEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f42¢840
76 JIuneliHble HEpAaBEHCTBA C OJTHOMN
MEPEMEHHOM U UX PEIICHUE
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bu6nuoreka [IOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE
N300paxkeHne penieHus TMHSHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa LHOK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOi
21 N300pakeHue pereHus TMHEHHOTOo bu6nuorexa LIOK

HEPaBCHCTBA U UX CUCTCM Ha

https://m.edsoo0.ru/7142c¢9¢4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

YHUCJIOBOM IIPSIMOM

KOHTpOJ'ILHa}I pa60Ta 10 TCMaM

82 "HepasenctBa. Cuctembl
ypaBHEHHH"
bu6muoreka [JOK
83 Honsrue pyHKumm https://m.edSO(I)—.Im/7f433c12
’4 OO6nacTh ornpeneneHus: © MHOXKECTBO bu6muoreka [IOK
3HA4eHUH PYHKLIUU https://m.edsoo.ru/7f433d84
85 Crioco0bl 3a1anust PyHKITUN
86 I'padux GpyHkuun
27 CaoiicTBa GyHKIIUU, UX
oTOOpakeHHE Ha rpaduke
28 UreHne u moCcTpoeHue rpaukoB
byHKIII
29 [Tpumeps! rpadukoB GyHKIKH,
OTPaXKaIOIIUX pPeaIbHbIE TPOLIECCHI
OyHKIMH, OTIMCHIBAIOLIUE MPAMYIO U
90 06};)aTLI-IIYI(; HpOHOpHI/I(::IaJ'IBHiIe ’ bubmmorexa [IOK
3ABUCHMOCTH, X TpaduKII https://m.edsoo.ru/7f434bbc
91 ['unepGona
bubnmnoreka [JOK
92 Tunepbora https://m.edSO(])_.Iru/7f4343e2
93 Ppaduic pynicuin y =x* Eﬁfffﬂfﬁfﬁgf@%n
OyHKIMU y =X, y = X3,y =VX,y =
94 |x|};lrp]:(bnzecxo’e};)emejllee ,y bubmorexa [TOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHHUN U CUCTEM ypaBHEHUHN
95 [ToBTOpEHUE OCHOBHBIX NOHATUN U bubnmnoreka [JOK



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

METOJ0B KypcOB 7 U 8 KIIacCOB,
00o001IeHre 3HaHUi /
Bcepocculickas npoepoyHas
paborta

https://m.edsoo.ru/7f4371aa

HroroBast KOHTpOJIbHAs paboTa /

bubnuoreka [IOK

96 B i 1
CEPOCCHHCKA NPOBEPOTHAs hitps://m.edsoo.ru/7f434cb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJIOB KypCOB 7 U 8 KJIaCcCOB, 1
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX OHATUN U
98 METOJOB KypcoB 7 U 8 KJIIacCOB 1 bubmmorexa TIOK
A M . > https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATHUNA U
but6mmoreka [IOK
99 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
100 METOOB KYypCcOB 7 U & KiIacCOB 1 buGnnorexa LIOK
/OB KYpeoB /1 ’ hitps://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
101 METOZOB KypCcOB 7 1 8 KJIacCOB 1 bubnnorexa LIOK
JIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUH U
102 METOZOB KypcoOB 7 U 8 KJIacCOB 1 bubmmorexa TIOK
A yp . > https://m.edsoo.ru/7f437858
00001IeHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KonTtpoJubnsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

PannonansHble yncna,
MppalyOHaJIbHbIC YUCIIA, KOHEUHbIE U
OECKOHEUYHBIC ACCSITHYHBIC IPOOH

MHOXeCTBO JIeHCTBUTEIBHEBIX YHCEIT,
IeHCTBUTEIILHBIE YUCIIA KaK
OCCKOHEYHBIC JIECATUYHBIC 1pOoOH

B3aumHO 01HO3HaYHOE COOTBETCTBUE
MEXIy MHOXXECTBOM JCHCTBUTEIBHBIX
YHCesl U MHOXXECTBOM TOUYEK
KOOPAMHATHOW MPAMOM

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
apudMeTUYECKHEe IEUCTBHUS C
JIEHCTBUTEILHBIMU YUCIIAMH

[TpubnnxE€HHOE 3HaYEHNE BEIMYHUHBI,
TOYHOCTH MPUOIMKEHHS

OkpyriaeHue yncen

Oxpyrienue yucen

[IpukuaKa v OlIEHKA pe3yJIbTaTOB
BBIYHUCJIICHUN

IIpukuaka u olieHKa pe3yabTaTOB
BBIYHUCIIEHUN

10

JIuneiinoe ypaBHeHue. Pemienue

bubnunorex [IOK




YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66

JIuneiinoe ypaBHeHue. Pemienue

1 YpPaBHEHUH, CBOIAIINXCS K TUHEUHBIM
KBanpatHoe ypaBHeHuE. Pelienne
12 ypaBHEHUH, CBOJAIIUXCS K bubnmorexa LIOK
https://m.edsoo.ru/7f43¢c542
KBaJPaTHBIM
KBanpatHoe ypaBHenue. Penienne
13 ypaBIfeHHﬁ, c};l:))];s[mnxca K bubmmorexa LOK
https://m.edsoo.ru/7f43¢c542
KBaJPaTHBIM
14 bukBaspaTHble ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43¢c3d0
[Ipumeps! penieHust ypaBHEHU N
16 TPEThEl U YETBEPTOM CTEIECHEN
Pa3yIoKEHUEM HA MHOXKHUTEIIN
[Ipumeps! penieHust ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
Pa30KEHUEM Ha MHOKHUTEIHN
13 Pemtenune 1poOGHO-paiMOHATBHBIX bubnuorexa IIOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paliioHaNbHBIX bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43¢9b6
20 Pemenue TekCTOBBIX 3a/1a4
anreOpandecKuM METOI0M
71 Pemienne TekCTOBBIX 33124
anreOpanyecKuM METOIOM
22 Perrenye TeKCTOBBIX 3a0a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anreOpanvdecKuM METOA0M

KonrtponsHas pabota o teme

23 "VpaBHEHHUs ¢ OIHOM epeMeHHON"
24 VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U bubnuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pPeLeHUE
7 CucreMa IByX JUHEUHBIX YpaBHEHUH
C ABYMS IEPEMEHHBIMU U €€ pEeIICHUE
23 Cucrema ByX JIMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelleHue
29 Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pPeLeHUE
Pemenne cucrtem ByX ypaBHEHH,
30 OJIHO U3 KOTOPBIX JIMHEHHOE, a APYroe bubmmorexa [JOK
. https://m.edsoo.ru/7f43d23a
— BTOpOH CTENEHU
Pemienue cuctem ByX ypaBHEHH,
31 OJIHO M3 KOTOPBIX nn};{e;floe, a ipyroe bubmorexa [TOK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEeHU
Pemienue cucrtem ByxX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOpPOH CTENIEHU
Pemenue cucrem AByX ypaBHEHUM,
33 OJHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOpPOH CTEIICHU
34 ['padpuaeckas naTEpIIpETALIHS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CHUCTEMBI YPAaBHEHMI C IBYMs
[IEPEMEHHBIMU

Perrenuie TekCcTOBBIX 3a0a4

35
anreOpanyecKuM crnocobom
16 Pemienne TekcTOBBIX 3a1a4
anredpandeckuM crnocodbom
37 KonTponbhas padbota no teme
"Cucrtemsl ypaBHeHUN"
13 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 YucrioBble HEPABEHCTBA U UX bubnuotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHbIe HEPABEHCTBA C OJTHON bubnuorexa IIOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHbIe HEpaBEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOM U UX peIlIeHue https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHON U X PEUICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
45 CucreMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHON U UX PEIICHUE
46 KBaznpaTHble HEpaBeHCTBA U UX bubmuoreka [IOK
pemenne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bu6nuorexa LIOK

pelieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHI)IG HCPaBCHCTBA U UX

bubnunoreka [JOK

48 peurenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U X
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
peleHue
I'padbudeckas naTeprperanus
51 HIe)p;bBeHCTB 51 CI/ICT(I:MpHepaBeHCTB c bubmmorexa LOK
https://m.edsoo.ru/7f43b098
JBYMs IEPEMEHHBIMU
I'paduueckas uaTEpIIpETALIUSL
52 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrtponbHast pabora o teme
"HepaBeHncrsa"
54 KBanparuunas ¢pyHkius, e€ rpaduk u bubnmoreka [JOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Kanparuunas ¢pyHkuus, e€ rpadux u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkuus, e€ rpaduk u bu6nuoreka IIOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosa, KOOpAUHATHI BEPIIMHbI bu6mmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f439eb4
58 [TapaGomna, KOOpAWHATHI BEPIIMHEI bu6muoreka [IOK
napaboJIbl, OCh CAMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabosna, KOOpIMHATHI BEPIITHHBI bu6muoreka [IOK
napaboIIbl, 0OCb CHMMETPHH NapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGomna, KOOpAMHATHI BEPLUINHBI bu6mmoreka [IOK

napaboJIbl, OCh CHMMETPHUH TTapadoIIbl

https://m.edsoo.ru/7f43a31le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpIMHATHI BEPIIMHBI

bubnunoreka [JOK

0l napaboJIbl, OCh CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a526
6 [Tapaboia, KOOpAMHATHI BEPITUHBI
napadoJIbl, 0Ch CHMMETPHH MapadoIIbl
63 I'padpuku pynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu ynkumit: y =kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxu pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabota no teme bubnuorexa [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 IlonsaTHe ynciIoBoi bubnunoreka LIOK
[IOCJIEN0BATEIBHOCTU https://m.edsoo.ru/7f43e6¢c6
3aaHue mociae10BaTeIbHOCTH
71 PEKyppEeHTHON (GOpMYIIOH 1 Bubmmorexa [IOK
. https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro uneHa
7 ApudmeTnueckasi U reOMeTpHUecKas bubnuorexa [JOK
MPOTrpeCCUu https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas U reoMeTpuIecKast bubmuoreka [IOK
MpOTpeccun https://m.edsoo.ru/7f43f3b4
74 ®opmyJibl N-TO YieHa bubnmoreka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuMeTUIECKON U TEOMETPUUECKON
IIPOrpPeCCUil, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyIIbl N-TO YWICHA
apuGMEeTHIECKON U TEOMETPHUSCKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43ef2¢c

76

DopMyIIbl N-TO WICHA
apuMeTHYECKON U TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubnunoreka [IOK
https://m.edsoo.ru/7f4310c6

77

DopMyIbl N-TO YIECHA
apru(MEeTHYECKONU U T€OMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmmorexa [JOK
https://m.edsoo.ru/7f43£72¢

78

@opMyJIpl N-ro 4ieHa
apru(MeTHYECKONH U TeOMETPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7143{8a0

79

N300paxeHne 4ieHoB
apuMeTHUYeCcKOil U TeOMETPHUECKOM
IIPOTPECCUI TOUKaMH Ha
KOOPAMHATHOM IJTIOCKOCTH

80

N300pakeHue 4IeHOB
apu(METHIECKON U TEOMETPUICCKOMN
NPOTpecCuil TOYKaMH Ha
KOOPJMHATHOM TIIOCKOCTH

81

JInHEeNHbBII 1 DKCTIOHEHIINATIbHBIH
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CrnoxHEBIE IMPOICHTHI

but6mmoreka [IJOK
https://m.edsoo.ru/7f43fe0e

83

CrHoXXHEIe ITPOLCHTEIL

but6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KoHTponbHas pabora 1o teme
"YuCII0BBIE TOCIEA0BATEILHOCTH'

but6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenue, o6o0IIeHNE U
CHCTEMAaTH3alMs 3HaHUM. 3amuch,
CpaBHEHUE, JECHUCTBUS C
JIEUCTBUTEIILHBIMHU YHCIIAMU,
YHUCIIOBas psSMast

86

[ToBTOpenue, o6o0IIeHNE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOILICHHUS, IPOIIOPLUU

87

[ToBTOpeHue, 0600ImIEeHNE U
cHUCTeMaTU3alurs 3HaHH.
Oxkpyriienue, MpuoOIMmKeHne, OlieHKa

88

[ToBTOpeHnue, 06061IeHNE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apUPMETHUCCKUM
crmocodom

but6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0000IICHNE 1
cucTemarTu3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apU(PMETHUECKUM
crocooom

but6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 3aJ71a4 apUPMETHUECKUM
CII0COO0M

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpenue, 0600IIEeHNE 1
CUCTEMAaTH3aIs 3HaHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPAXEHHH, JOMYCTUMbIE 3HAYCHHUS
[ToBTOpenue, o6o0IIEHNE U

9 CHCTeMaTH3aIrs 3HAHHH. bubnuorexa [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAXXEHHI, JOMYyCTUMbIE 3HAYCHHUS
[ToBTOpeHnue, 0600IICHNE U

93 CHUCTeMaTH3aIrs 3HaHHH. bubmuorexa [{OK
[IpeobpazoBanue anredpandecKmx https://m.edsoo.ru/7f44462
BBIPAXXEHU, JOMYyCTUMbIE 3HAUCHUS
[ToBTOpeHnue, 06001IeHNE U

94 CcHUCTeMaTH3aIvs 3HaHHH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXKCHHH, TOIMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHnue, 06061mEeHNEe U

95 cucremaTusauvs 3HaHui. OyHKINH: bubnmnoreka [JOK
MIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHnue, 06061mEeHNEe U

96 cucremaTusauuvs 3HaHui. OyHKINH: bu6muoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI
[ToBTOpEHME, 0000IIICHUE U

97 cucreMaru3alus 3HaHu. OyHKIHUH: bu6muoreka [{IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI

98 [ToBTOpEeHme, 0600IIEHUE U but6mmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucTtemMaTu3anus 3HaHuil. OyHKINM:
MIOCTPOEHUE, CBOMCTBA N3YyUYEHHBIX
byHKIMMA

https://m.edsoo.ru/7f4452¢6

99

[ToBTOpenue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHH.
I'paduueckoe pemenne ypaBHEHUN U
UX CUCTEM

bubmuorexa [{OK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHnue, 0600IIEeHNE U
crucTeMaTu3alurs 3HaHH.
I'paduueckoe pemenne ypaBHeHUN U
UX CHCTEM

101

Htoropas KOHTPOJIbHAA pa60Ta

102

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'O 00111er0 00pa30oBaHus
pe3yJibTarTa
1 UYucna v BBIYUCIICHUS
. BoimonusaTe, codyeras  yCTHbIE M TNHCbMEHHBIE  NPUEMBIL,
' apudMeTHIeCKre ACUCTBHS C PAIIMOHAIBHBIMU YHCITAMH
Haxonuth  3HAUYe€HHMs]  YHUCJIOBBIX  BBIPAXEHUH,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUH APOOHBIX
BBIPXKEHUH, CO/IepKAIUX OOBIKHOBEHHBIC U JICCATUYHBIC ApOOU
[lepexoauts 0T oaHOM (opMbl 3amucu 4YWced K JApPYrou
13 (mpeoOpa3oBBIBaTh  JIECATHYHYHO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YAaCTHOCTH, B OCECKOHEUHYIO
JECATUYHYIO Apo0b)
1.4 CpaBHHUBATh U yHOPSAI0YUBATH PAIIMOHATILHBIC YHCTIA
1.5 OKpyriaTh yncia
BbIMONMHATE MPUKUIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUHM, OICHKY
1.6 3HQYEHUW YHUCIOBBIX BBIPAKEHUN. BBINOMHATH JIEUCTBUA  CO
CTEIEHSAMH C HaTypaJIbHBIMU MMOKA3aTEISIMU
L7 [IpuMeHATh TNpU3HAKKM JEIUMOCTH, Pa30KEHHE HAa MHOXUTEIU
' HaTypaJbHbBIX YUCEIl
Pemarp  nmpakTUKO-OPUEHTHpPOBAHHBIE  3aJaud, CBA3aHHbIE C
OTHOLLIEHUEM BEJIMYUH, MPONOPLIUOHATBHOCTHIO BEJIMYUH,
1.8 MPOIICHTAMH, WHTEPIIPETUPOBATh pE3YyJbTaThl pEIICHUs 3ajad C
y4ETOM OTpaHUYECHUM, CBSI3AHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBIX
00BEKTOB
2 AnreGpanyeckre BbIpaXeHHs
51 Ucnonp3oBarh anreOpandyeckyr0o TEPMUHOJIOTHIO W CHMBOJIHUKY,
' MPUMEHSTH €€ B IPOIECCe OCBOCHHS y4eOHOT0 MaTepuaa
25 Haxoauth 3HaueHWss OYKBEHHBIX BBIPAKEHUH TMPH  3aJaHHBIX

SHAYCHUAX MCPEMCHHBIX




BrimonasaTs npeo6pasoBaHI/m OeJIoro BBIPpAXCHUA B MHOT'OYJICH

23 IPUBEJICHUEM MOAO0OHBIX CJIaraeMbIX, PaCKphITHEM CKOOOK
BBINONHATE YMHOXKEHHE OAHOWIEHA HA MHOTOYJIEH M MHOIOWIECHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpMysbl KBaJpaTa CyMMbl U KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3IoKEHNE MHOTOYJIEHOB HA MHOXKHTEIHU C IOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIET0 MHOXHTEJS, TPYIITUPOBKHU CIaraeMbIX,
npUMeHeHHs (OopMYJT COKPALEHHOTO YMHOXKEHHUS
"6 [TpuMensaTh NpeoOpazoBaHKsl MHOTOUIEHOB AJIS PELICHUs Pa3IMYHbIX
. 3a]1a4 U3 MAaTEMaTUKH, CMEXHBIX [TPEIMETOB, U3 peabHON IPAKTUKU
57 Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYpajdbHBIMHU IIOKa3aTEIIIMHU
' TSl Ipe00pa3oBaHus BRIpAXKCHHUI
3 VYpaBHEHMS U HEPABEHCTBA
Pemate sMHEWHBIE ypaBHEHHsA C OJHOW IEPEMEHHOW, IPUMEHSSA
3.1 IIPaBWJIa NIEPEXOAA OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[TpoBepsTh, SIBISETCA U YUCIO KOPHEM YpaBHEHUS
12 [IpumensTs rpaduueckue METOAbl TPU  PEIICHHH JIMHEHHBIX
. YPaBHEHHH U UX CUCTEM
13 [TonGupats npumMepsl nap YUCe, ABISAIOIMNXCS PELHIEHUEM JTUHEHHOTO
. YPaBHEHHUS C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOMN TIOCKOCTH IpaK JTMHEHHOTO ypPAaBHEHHS C
34 JIBYMsI NEPEMEHHBIMU; MONb3YysSCh TI'padUKOM, NMPUBOAUTH HPUMEPHI
pEILIEeHUs] ypaBHEHUS
35 Pemarp cucTeMbl ABYX JIMHEWHBIX YPAaBHEHUM C ABYMs [IEPEMEHHBIMH,
' B TOM 4HcJIe rpaduyecKku
CocTaBiTh U pelnath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 yCIIOBUIO 3a/1a4, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM MOJy4EHHbIN pe3yibTar
4 Koopaunats! u rpadguku. OyHknmum
N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3alUCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha aNre0panveckoM si3bIKe
4o OTrmedarph B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpAUHATaM




4.3

Crpouts rpaduxu nuHeiHbIX QyHKIMH. CTpouth rpadux QyHKIUH Y

= x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIMNA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpPEMs, DPACCTOSHHE, IIEHY, KOJHMYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTDL, BPCMA, 00BEM pa6OTI>I

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYSHUIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuii crnoco0 TMpeACTaBICHUS W aHaIM3a
UHPOpPMAlLIMK, W3BIIEKaTh M WHTEPHPETHPOBATh HWHPOPMALUIO U3

rpauKOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEMN

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOEHHSI OCHOBHOM
00pa30BaTeILHON NPOrPaMMbI OCHOBHOT'0O 00111er0 00pa3oBaHUs

1

Yyucia U BEIYMCIIEHUA

1.1

Hcnons30BaTh Ha4daJIbHBIC MNpEaACTaBJICHUA 0 MHOX>KCECTBC
HCﬁCTBHTGHLHBIX YUCCII IJIs1 CpaBHCHUA, OKPYIJICHHUA U BI)I‘II/ICJ'IGHI/II\/’I,
I/I306pa)KaTB ,HGP'ICTBHTCHBHBIC yucCjla TOYKaMH Ha KOOpI[PIH&THOﬁ

IPSAMO

1.2

[IpumensiTh  MOHATHE  apU(METUYECKOTrO  KBAaJpaTHOTO  KOPHS,
HaXOJUTh KBaJpaTHble KOPHHU, MHCIOJB3ysl MNpPH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIIOJHATH NpeoOpa3oBaHusl BhIPAXKEHUMN, COAEPKAIINX

KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEMH

1.3

Hcrnonp30BaTh 3amucd  OOJIBIIMX M MaJbIX YHCEI C IIOMOIIIBIO

JeCATUYHBIX qpo0elt u creneHelt uncna 10

Anrebpanueckue BBIPAKEHHS

2.1

IIprMeHsATh TOHATHE CTENEHW C LEJIbIM I0Ka3aTeJIeM, BBINOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUW, COAEPXKAIIMX CTETEHH C  IEIbIM

IIOKa3aTcjieM

2.2

BBIONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUA  PAlMOHATBHBIX
BBIPQKCHHII HA OCHOBE IMpaBWJ JCHUCTBHI HAJ MHOTOWICHAMHU U

anreOpanyecKUMH ApoOsMu

23

PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘lJ’IeH Ha MHOXXUTCIIN




24

[TpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHUS PA3ITUYHBIX

3aa4 U3 MaTEMaTuKH, CMCKHBIX IMPEAMCTOB, U3 peaanoﬁ IMPAKTUKN

ypaBHCHI/IH 1 HEPABCHCTBA

3.1

PemraTe HHHeﬁHBIe, KBaJApaTHbBIC YPABHCHUA U PpPaAlHOHAJIBHBLIC
YpaBHCHU:, CBOAAIHNECA K HUM, CUCTCMBbI JIBYX ypaBHeHI/Iﬁ C IABYyMHA

MNEPEMCHHBIMU

3.2

[IpoBOoauTE MpOCTEHININE WCCICIOBAHUS YPABHEHHH H  CHCTEM
ypaBHEHHM, B TOM 4YHCIE€ C TPUMEHEHHEM TpapHUuecKuxX
npeJcTaBiIeHuid (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa

YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoauts OT cnoBecHOW  (OpPMYTUPOBKM 3amaud K €€
anreOpanyeckod MOJAEIH C MOMOIIBIO COCTaBJIIEHUS ypaBHEHHs WIH
CUCTEMBl  YPaBHEHUW, MHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

[IpuMeHATHh CBOWICTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OIICHKH,
peuaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U UX CUCTEMBI,
JIaBaTh  Ipa@UYECKyl0  WUIIOCTPAIMI0  MHOXKECTBAa  peIIeHUM

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMU

4.1

[lonumath ¥ UCHONB30BaTh (YHKUIMOHAIBHBIE TOHATHUS M SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHSI), OMPEACNATh 3HAUCHUE
GYHKIMM 1O 3HAYEHHIO apryMEHTa, OINpEAeNsTh CBOMCTBA (YHKIUU

o e€ rpaduky

4.2

Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUAA:
y=k/x

yv=ki/x , y =x* y = x>, y = |X|, ONUCBIBATh CBOMCTBA YMCJIOBON (PYHKITUU
o e€ rpaduky

9 KUIIACC

Kon
MpoBepsAeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

Yucna U BRIYUCICHUS

1.1

CpaBHI/IBaTB H YyHOOpsAAOYMBATh PAIMOHAJIBHBIC W HWppalUdOHAJIbHBIC

qucjia




1.2

BoinonusaTe apudmeTrueckue NEeHCTBUS C palMOHAIbHBIMU YUCIIAMU,
co4YeTast yCTHbIE U IHUCBMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCICHUSA C

HppaiuOHAJIbHBIMU YHUCJIAMU

1.3

HaxonuTe 3HayeHus cTeneHeld ¢ UEIbIMU TMOKA3aTe MU M KOPHEH,

BBIYUCIIATH 3HAYCHHN S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ’ISITI) )IGfICTBI/ITCJ'II)HI)IG Yucia, BBIMIOJHATE NPUKHUIKY pPE3yabTaTa

BBI‘II/ICJICHPlﬁ, OLCHKY YHCJIOBBIX B]'::Ipa}KeHI/Iﬁ

VYpaBHEHMS U HEPABEHCTBA

2.1

Pewlars  auHENHBIE M KBAApAaTHBIE YPaBHEHWs, YypaBHEHUS,

CBOJISIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-pAIlHOHANIbHBIC YPAaBHEHHUS

2.2

Pemate cucTemMsl ByX JIUHEHHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU
U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIISICTCS

JIMHEUHBIM

23

Pemate TEKCTOBBbIE 3a/a4M anreOpandeckuM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUSl YPAaBHEHUS WJIM CHUCTEMBI JIBYX YPaBHEHMH C JABYMs

NEPEMEHHBIMU

24

[IpoBoauTh TpOCTEHINNE WCCIECNOBAaHUS YpPAaBHEHUM U CHUCTEM
ypaBHEHUH, B TOM UHCIE C MPUMEHEHHEM TrpapuuecKuX
NpeJCTaBIeHUN (HanpuMep, yCTaHaBIUBaTh, UMEET JIU ypaBHEHUE WIIH

CcHuCTeMa ypaBHeHI/Iﬁ peumecHus, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemarp  nuHelHble  HEpaBEHCTBA, KBaJpaTHbIE  HEPaBEHCTBA,
n300paxaTh pelIeHre HEPAaBEHCTB HAa YHCIIOBOU MPSMOM, 3aMHUCHIBATh

pemiCHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucteMbl JIMHEMHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIFOUAOMIUC  KBAJAPaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL peImcHuc
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcmonns30BaTh HCPaAaBCHCTBA MPU PCIICHUU PA3JINYHBIX 3ada4

DOyHKIMU

3.1

Pacno3naBath GyHKIIMM ~ W3YYCHHBIX  BHJIOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONOKEHHE Ha KOOPJUHATHOMN TNIOCKOCTH IpaUKOB

¢byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT




3HaYeHUH K03 PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIHI

IToka3pIBaTh CXEMaTHUYECKU PAaCIIOJIOKCHHUE  Ha KOOpHI/IHaTHOfI

3.2 TUTOCKOCTH TpapuKkoB (QYHKIWH Buma y = VX, y = |X| U ONHCHIBAThH
CBOMCTBa (PYHKITUI
Crpouth M wu300paXaTb CXeMAaTH4YEeCKH TpadUKU KBaJAPATUIHBIX
33 GyHKIUI, ONUCHIBATH CBOICTBA KBaJApPaTHMUHBIX (QYHKIMHA MO HX
rpadgukam
Pacnio3naBaTh KBaJpaTU4HyI0 QYHKIUIO 1O (QopMmyje, MPUBOIUTH
3.4 MpUMEPBI  KBAJIPaTUYHBIX (DYHKIMH W3 pealbHOH JKWU3HH, (U3HKH,
reoMeTpUH
4 ApudmeTrnueckast 1 reOMeTpUUEcKast IPOrpeccun
i1 Pacrnio3HaBaTh apu(METHUECKYIO0 U T€OMETPUUECKYIO MPOTPECCHH TIPU
' Pa3HBIX crioco0ax 3adaHus
BBINONHATE BBIUMCIEHUS C UCMOJb30BaHUEM (GOPMYNT A-TO YJICHA
4.2 apu@MeTHYeCKOll MU reOMETPUUECKON MPOTrPecCcHil, CyMMbl NEPBBIX N
YJIEHOB
43 N300paxaTh 4ieHbl MOCIEI0BATEIILHOCTH TOYKaMH Ha KOOPAMHATHOMN
' IUIOCKOCTH
Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMU I1OCIIEIOBATENBHOCTIMHU, B
4.4 TOM 4HCI€ 3aJayd W3 pPEaTbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHH)

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Uucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEX0] OT OAHON (OpMBI 3amucu
1.1 npobeit k napyroil. [loHsTHE panUOHAIBLHOTO 4YHUCIHA, 3aMUCh, CPABHEHHUE,
YIOPSAI0YMBAHUE PAIMOHAIBHBIX YUCEI
1o ApudmeTnueckne ASMCTBUS C pallMOHAIbLHBIMU YnciIamMu. Perenne 3anad u3
' peasbHOM MPAaKTUKK HA YacTH, Ha IpoOu
1.3 Crenenb ¢ HaTypaJibHbIM IOKa3aTelieM: OIpejelieHne, MpeoOpa3oBaHUe




BBIPaXCHHUI Ha OCHOBE OIpeesIeHus, 3aIIUCh OOJIBIIUX YUCEl

[IporieHTsl, 3anuch MPOLEHTOB B BHJE ApoOU W ApoOU B BHUIE MPOIEHTOB.

t4 Tpu oCHOBHBIE 3a/1a4 HA MPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAIbHON IPaKTUKN

s [IpumeHeHre NpPU3HAKOB  JEIMMOCTH, Pa3jOXKEHUE Ha  MHOXKUTEIN
' HaTypaJIbHBIX YHCEIl

L6 PeanbHple  3aBUCMMOCTH, B TOM 4ucle T@psMas HW  oOparHas
' IPONOPLHOHAIIBHOCTH

2 Anrebpanyeckue BhIpaKEHUS

1 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMEeHHOM. JlomycTumsle
' 3HAYEHUS TIEPEMEHHBIX

25 [IpencraBneHre 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BUIE (OPMYIIHI.
' Brruucnenus o popmynam

53 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPAXKEHHMH, TOXKIECTBEHHO  paBHbIE
' BBIPAXCHUS

2.4 CBolicTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM

5 OpnowieHsl U MHOrounaeHsl. CreneHb MHOrowieHa. Cllo’keHUE, BBIYMTAHUE,
' YMHOXEHUE MHOTOWJIEHOB

26 ®opMyJibl COKpAaIEHHOIO YMHOKEHHUS: KBapaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIN
3 VYpaBHeHus

31 VYpaBHeHHe, KOpPEHb YpaBHEHUs, IpaBuUja NpPeoOpa3oBaHUsl ypaBHEHUS,
' PaBHOCHJIIBHOCTb YPaBHEHUN

12 JluHeitHoe ypaBHEHME C OJHOW TEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO
' YPaBHEHUs, PEILICHNE JIMHEUHBIX YPaBHCHUN

13 CocraBieHne ypaBHEHUI 1O yCJIOBHUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOIIBIO YPABHEHHI

34 JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK

Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs INepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU

4 Koopaunats! u rpapuku. @ynkunn

4.1 Koopaunara Touku Ha mpsMon

4.2 Hucnossle IPOMEKYTKH. PaccTosiHue Mexy AByMs TOUKaMU KOOPJAMHATHOMN




psAMON

[IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. Alcuucca U opAUHATA

+3 TOYKU Ha KOOPAWHATHOH MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaHHbIX (opMmyiaamu. UTeHHe rpa@uKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. I'padux Gpynkumu. CroiicTBa QyHKIHIA
4.6 JIuneitnas pynkuus, e€ rpaduk. ['padux pynkuuu y = [X|
47 I'paduueckoe perieHne JMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' yYpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna ¥ BBIYUCIICHUS
. KBagpatHblit kopeHb u3 uucna. lloHsTHe 00 uppalMoOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKHMX KBAJIpAaTHBIX KOPHEH W MX NpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BHIYHCICHUSM. JeHCTBUTENbHbBIE
qucna
1.3 Crenens c 1eabpIM ITOKazaresieM U e€ cBoiicTBa. CTaHgapTHas 3alluch Yucia
2 Anrebpanyueckue BbIPAKCHHS
2.1 KBanpaTHslil TpEXUieH, pa3ioKeHUE KBAAPAaTHOTO TPEXWIEHA HA MHOXKUTENIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoil ;poou
2.3 Crnosxenue, BBIYMTaHNUE, YMHOXKEHUE, JeTICHUE anre0pandeckux apooei
24 PanonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
11 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHUS.
. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAAIIMUXCA K IMHEHHBIM U KBaJPaTHBIM
33 [Tpocreiinue ApoOHO-pallMOHAIbHbIE YPAaBHEHHS
I'paduueckas uHTEpNpeTalns ypaBHEHUN ¢ ABYMs MEPEMEHHBIMH M CHUCTEM
34 JIMHEHHBIX YPaBHEHUH C JABYMs NepeMeHHBIMU. [IpuMepsl perienus cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemenre TekCTOBBIX 3a71a4 aNTreOpandecKuM CIIocoO0oM




3.6

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOI ITepeMEeHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW IEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM
4 OyHKIUU
il [Tonatue ¢ynkuun. OOnacTs onpefeneHuss M MHOXECTBO 3HAUYCHH
' ¢ynxuu. CrocoOs! 3a1aHus PyHKIMMA
4.2 I'padux Gpynkumu. Urenue cBoicTB GyHKIMHU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONUINX PEaTbHBIE TPOLECCHI
44 @OyHKIUKM, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC
' 3aBUCUMOCTH, X TpaQuKu
4.5 OyHKIMYU y =x7 y = X7
4.6 Oyukuuu y = Lx, y = |x|
4.7 I'paduueckoe pemeHre ypaBHEHUN 1 CUCTEM ypaBHEHHUN
9 KIIACC
Koa IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BIYUCIECHUS
. PannonanbHple yMcila, MppalMOHATIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUIHBIC IPOOH
MHO0€eCTBO AEUCTBUTEIBHBIX YHUCET, IEHCTBUTENIBHBIE YHCIIA KAK OECKOHEUHBIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JENCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE JIEHCTBUTEIIBHBIX
qHcel
1.3 Apudmerndeckue ASUCTBUSA C JCHCTBUTEILHBIMU YHCIIAMA
N3mepenus, mpubImKkeHus, oueHKu. Pazmepsl 00BEKTOB OKPYIKAIOIIET0 MHUPA,
14 JUINTENILHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxpyrinenue yucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHMs U HEpaBEHCTBA
2.1 VYpaBHeHUs ¢ OJHON TEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Pemenre ypaBHEHUM, CBOJAIIMXCS K TUHEUHBIM




2.3

KBagpatHoe ypaBHeHMe. Penienre ypaBHeHHN, CBOAAIIMXCS K KBaJPAaTHBIM

bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs YpaBHEHMH TpeTbel U

24 YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN

2.5 Pemenne qpoOHO-panimoHaNbHBIX YpaBHEHHUI

2.6 CucreMbl ypaBHEHUI

2.7 YpaBHEHHE ¢ IBYMs IIEPEMEHHBIMU U €0 Tpaduk

2.8 Pemenne cucrem IByX JIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU

29 Pemenne cucrem IByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEWHOE, a Apyroe —
' BTOPOM CTEIEHU

2.10 ['padmyeckas HHTEpIpETALIUS CUCTEMbl YPaBHEHUH C IBYMS IEpEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU

2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOMN

2.15 KBanparssle HepaBeHCTBA

516 I'paduueckass mHTEpnpeTanvs HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMS
' NEPEMEHHBIMU
3 DyHKINH

11 KBagparnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaGoma, kKoopauHATHI
' BEPIINHBI 1apadoJiibl, 0OCb CAMMETPUHU TapadoIIbl

3.2 I'paduku ynkuuit y=kx, y=kx+b n ux cBoiicTBa

33 I'paduxu Gynkmit y=~k/x, y = x° 1 UX cBOHCTBa

34 I'padpuku pyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIEI0BATENBHOCTH

al Onpenenenne U crocoObl 3aaHUs YUCIOBBIX MOCIIENIOBATEILHOCTEH. 3agaHue
' MOCIIEA0BATEIHHOCTH PEKYPPEHTHOM hopmyroi u GopMyIioit #-ro dieHa

42 Apudmernueckast mporpeccus. Dopmynsl n-ro  uieHa apupMETHIECKON
' IIPOTPECCUU, CYMMBI MIEPBBIX /1 YIEHOB

T I'eomerprueckas mporpeccuss. PopMmyibl #n-r0  WIEHa T€OMETPUYECKON
' MIPOTPECCUU, CYMMBI NIEPBBIX 71 YJICHOB

4 H300paxeHne 4YI€HOB apuUPMETHUECKONH | TIeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCITIOHEHIIUAIBHBIN POCT

4.5 C1o’KHbIE TPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaAMMbl OCHOBHOT'O
o0uiero odopazoBanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IMOHATHUAMM: MHOYKECTBO, IOJIMHOXECTBO,
OIepalMy HaJ MHOXECTBAMH; YMEHHUE OIEPUPOBATH IOHATHUAMU:
rpad, cBs3HBINA rpad, AepeBO, MUK, TPUMEHATh UX MPU PEIICHUU
3aa4; yYMEHHE HCIOJb30BaTh TIpadUuecKkoe MpeaCTaBICHHUE
MHOXECTB I ONMCAHMS PEabHBIX MPOLECCOB W SIBICHHUU, IPH

pCHICHUH 3a/1a4 U3 JPpYTUX y‘le6HLIX npeamMeToB

YMeHue ONeprupoBaTh IMOHATUAMU: OIIPCACIICHHUEC, aKCHUOMaA,
TCOpEMa, IO0KA3aTCIbCTBO, YMCHHC pPaAClIO3HABATh MHCTHHHLIC U
JIOKHBIC BBICKA3bIBaHUS, IIPUBOJUTL HNPUMEPLBI U KOHTPIPUMCEDPHI,

CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHATHAMU: HATYPAIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTh HATypaJbHBIX YHCEN, INPU3HAKU
JETMMOCTH, IIEJI0€ YUCIIO, MOAYJIb YUCIIa, OOBIKHOBEHHAs APOOb U
JecaTu4Has JpoOb, CTaHJAPTHBIA BUJA 4YHUCIA, PALHOHAIBHOE
YHCII0, WpPpALMOHAIBFHOE YHCIO, apU(PMETHYECKUN KBaJpaTHBIN
KOPEHb; YMECHHE BBIIOJIHATh JACUCTBHSA C YHUCIAMH, CPaBHUBATh U
yHOpAI0YMBATh YHUCIA, MPEICTABIATh YHUCIA HAa KOOPAMHATHOU
IPSAMOM, OKPYIJIATH YHCIA; YMEHHE ACNaTh NPUKUAKY U OLCHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh NOHATHIMU: CTENIEHD C LIEJIBIM I10Ka3aTeleM,
apupMeTHIECKUIA KBaJIpaTHbBIN KOpEHb, MHOTOYJIEH,
anreOpanyeckast JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHOM CTereHH OoJbllie EAMHULIbI; YMEHHE BBIIOJIHAThH
pacuétel 1o (Qopmynam, npeoOpa3oBaHUS IENbIX, JPOOHO-
palMOHAIbHBIX BBIPAXKEHUI U BHIPAXKEHUH C KOPHSAMH, Pa3JIoKEeHHE
MHOTO4JIEHa Ha MHOXHTEIM, B TOM 4YHCIIE C HCIOJIb30BAHUEM

(dhopmys pa3HOCTH KBaIpaTOB U KBaJIpaTa CyMMBI U PA3HOCTH

YMmenune ONCprupoOBaTh IIOHATHUAMMU YHUCJIOBOEC PaBCHCTBO,




YpaBHEHHE C OJHOW IEPEMEHHOW, YHUCIOBOE HEPABEHCTBO,
HEpPaBEHCTBO C I[IEPEMEHHOM; YyMEHHE peulaTb JHWHEHHbIE W
KBaJIpaTHbIE ypaBHEHHUS, JPOOHO-PALMOHAIBHBIE YPaBHEHUS C
OJHOM TEPEMEHHOM, CHCTEMbl JABYX JIMHEHHBIX YpaBHEHU,
JMHEHHBIE HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHbIE U JPOOHO-
palroOHaIbHbIE HEPABEHCTBA C OAHOW NMEPEMEHHOW, B TOM YHCIE
IIpY PELIEHUH 3aJa4 U3 JPYTUX [IPEIMETOB U MPaKTUYECKUX 3a/1ay;
YMEHHUE HUCIOJIb30BaTh KOOPJIWHATHYIO MPSMYI0 U KOOPAHHATHYIO
TUTOCKOCTh JJIst N300paKeHHs pellleHH ypaBHEHHM, HEPaBEHCTB U

CHCTEM

YMeHue omnepupoBaTh MOHATUAMM: (QYHKIMS, rpapuk (yHKUIUH,
HYTU (YHKIUH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, HPOMEXYTKH
BO3pacTaHMsl, yObIBaHUs, HauOOJblllee W HAaUMEHbIIEE 3HAUYEHUS
(GyHKIMM; ~ yMEHHEe  ONepUpoBaTh  MHOHATHAMM:  IpsMas
MPONOPIMOHANIBHOCTh,  JHUHEWHAs  (QYHKIOWS,  KBaJpaTWIHAS
¢yHKuus, oOpaTHas NPONOPLUOHATIBHOCTD, Mapadoia, rumnepoona;
yMEHHE CTpPOUTh rpaduku (QyHKUUN, HCIONb30BaTh IPaQUKU IS
OIpECIICHUsI CBOMCTB MPOLIECCOB M 3aBUCUMOCTEM, AJI PELICHMS
3aa4d U3 APYTUX YUeOHBIX MPEJAMETOB M PEalTbHOM )KU3HU; YMEHHE

BBIpaXaTb (I)OpMyJIaMI/I 3aBUCUMOCTH MCKY BCIIMUNHAMU

YMeHue  OonepupoBaTh  INOHATUSAMHU:  IOCJIEIOBATEIBHOCTD,
apupMeTHUecKass W TEeOMETpUYECKas TIPOTPECCHH; YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIIENOBATENbHOCTEH, (HOPMYJIIBI CyMMBI
¥ OOLIero wWieHa MpU pPEHIeHHH 3ajad, B TOM 4YHCIE 3agad u3

APYyrux y‘le6HLIX npeaAMETOB U peaHBHOﬁ JKHU3HHU

YMeHue pemarh 3aJa4n pa3HbIX THIOB (B TOM YHUCIIE Ha MIPOLIEHTHI,
JOJM W YacTH, IBM)KEHHE, paldoTy, IEHy TOBapOB M CTOMMOCTb
INOKYINOK M YCIyr, HaJord, 3aJayd U3 00JacTh YyHpaBIeHUS
JUYHBIMH M CEMEWHBIMH (UHAHCAMH); YMEHHE COCTaBIIAThH
BBIDAKCHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCIOBUIO
3aa4d, MCCICNOBaTh IIOJyYEHHOE pEUICHHWE M  OLEHUBAaTh

HpaBI[OHOI[O6HOCTI) ITOJIYYCHHBIX pE3YyJIbTATOB

YMeHue onepupoBaThb HNOHATUSAMM: (QUIypa, TOYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TpPEYTrOJbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHIA TPEYTOJbHUKH,




MPSIMOYTOJIbHBIN TPEYTOJbHUK, MEJIUaHa, OMCCEKTpHca U BbICOTA
TPEyroJbHUKa, 4YEThIPEXYrOJbHUK, MapayielorpaMM,  poMo,
NpSIMOYTOJIbHUK,  KBaApaT, Tpamleuus; OKpPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHM (DUTYypaMu;
YMEHHE PellaTh 3a/1a4, B TOM YUCIIE U3 MIOBCEJHEBHON KM3HU, HA
HaXO0XJIECHUE TI'E€OMETPUYECKHX BEJIWYMH C  [PUMEHEHHEM

M3YyYEHHBIX CBOMCTB (UTYp U (aKTOB

10

YMeHue onepupoBaTh MOHATUAMU: PABEHCTBO (UIyp, PABEHCTBO
TPEYTOJIbHUKOB; NapajlIeIbHOCTh U MEPIEHAUKYIISIPHOCTh NPSAMBIX,
yrojl MEXAy HNpSIMbIMH, HEPHEHIUKYJSAP, HAKIOHHAs, MPOCKIUS,
nonobue  ¢uryp, MOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIBHO TOYKH M HPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ mnojpobue  Quryp,  mapajuilelbHOCTb U

NEPpHNCHAUKYJIAPHOCTD MPAMBIX B OKPYIKAIOIIEM MUPC

11

YMeHue oOlepupoBaTh IOHATUSAMU: JUIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yIila, CHHYC U KOCUHYC yIJla TPEYroJIbHUKA), IJIOMAb;
YMEHHE OIICHHMBaTh pa3Mepbl NPEAMETOB U OOBEKTOB B
OKpY’aloIlleM MHUpPE; YMEHHUE NMPUMEHATh (POpPMYJIbl MEPUMETpa U
IUIOMAA MHOTOYTOJIbHUKOB, JUJIMHBI OKPYXKHOCTM M IUIOLIAAH
Kpyra, oObeMa NpSIMOYTOJBHOIO MapajUlesienuneaa; YyMEHUe
IPUMEHATh IIPU3HAKM PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O
cymme YIJIOB TPEYTOJIbHUKA, TEOpEMY [Mudaropa,
TPUTOHOMETPUUYECKUE COOTHOLIEHUS Ul BBIYMCIICHUS JJIUH,

pacCTOSIHUM, IO

12

YMmenne wu300paxarb IUIOCKHE (GUTYpBl W HX KOMOHMHAIWH,
IPOCTPAHCTBEHHbIE (QUTYPHl OT PYKH, C IOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue omnepupoBaTh TMOHATUSMHU: MPSIMOYTOJbHAs cCHCTEMa
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIO, CKAISIPHOE IPOU3BEIECHUE
BEKTOPOB; YMEHHME HCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MIpe/ICTaBICHUs JaHHBIX U PEIICHUs 3a/1a4, B TOM YHUCIIE U3 JPYTHX

y4eOHBIX TPEIMETOB U PEATLHOM KUZHU

14

YMenue OICpHUPOBATH IOHATUAMMU: CTOJIOMKOBBIE U KpYTOBBLIC




IMarpaMMbl, TaOnMIBL, CcpeaHee apudmMeTHueckoe, MeauaHa,
HauOoJIbllIee U HaUMEHbLIee 3HAUCHUs], pa3Max 4MCI0BOro Habopa;
YMEHHE U3BJIEKaTb, WHTEPIPETUPOBATL U IPEOOpPa3OBHIBATH
UHQOPMALIMIO, MPEACTaBIEHHYI0 B TaOJMIIaXx M Ha JUarpaMmax,
OTPaKAIOIYI0 CBOWCTBA M XapaKTEPUCTUKU PEAbHBIX IPOLECCOB
U SBJICHUH; yMEHHUE paclo3HaBaTh HW3MEHUUBBIE BEJIMYUHBI B

OKpYXKaIoIIeM MHpPE

15

YMeHue onepupoBarh MOHATUAMU: CIy4YallHBIA ONBIT (CIy4ailHbIN
AKCTIICPUMEHT), 3JIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HMCXO.)
CJIy4alfHOTO OIIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
yYMEHHE HaXOAUTh BEPOSTHOCTU CIy4YalHBIX COOBITHI B ONBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE pelaTh
3a/la4yll METOJIOM OPraHU30BAHHOTO Mepedopa U C UCIOIB30BaHUEM
IIpaBWJIa YMHO)KEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH PEATBHBIX
COOBITUH U SIBJIIEHUH, TOHUMATh POJIb MPAKTHUUECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHMH B OKpY)KaIOLUIEeM MHpPE U B HKHU3HH;
3HAKOMCTBO C IOHSTHEM HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHue BBI6I/IpaTB HO,I[XOI[SIH_[I/Iﬁ H3y‘leHHBIfI METOH IAJid PCIICHUA
3aa4M, MPUBOAUTL MPUMCEPbI MAaTEMATHICCKUX 3aK0HOMepHOCTeI\/JI
B IIpUpOAC W IKU3HU, PaACIIO3HABATH TIIPOABJICHUC 3daKOHOB
MaTE€MaTUKU B MCKYCCTBE, ONHWCBIBATH OTACIIBHBIC BbIAAIOMIUCCS
pe3yiibTaThbl, IMNOJYYCHHBIC B XOJAC PpPA3BUTHA MATCMATUKH KakK
HAayKH, MNPUBOAWUTL HNPUMEPLI MATCMATHYCCKUX OTKpI)ITI/Iﬁ n ux

AdBTOPOB B OTEYECTBEHHOMN U BCGMHpHOﬁ HUCTOpUH

IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OI'2 IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPRKaHUA

1

Yucaa u BEIYUCICHUS

1.1

HaTypaanHe H LCIbIC YHUCIa. HpI/I3HaKI/I JCIINMOCTH LCJIBIX YHUCEI

1.2

OOBbIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOLEHTHI, OECKOHEUYHbIE

MepUOUYECKHE Tpodu

1.3

Parmonanbheie uyucna. ApudMeTHYECKHE ONepanid C palHoOHAIbHBIMU




qucjiaMu

HCﬁCTBHTeHBHLIC quciia. ApI/I(l)MeTI/I‘{CCKI/Ie ornepanuu C€ JIEeUCTBUTEIILHBIMU

1.4
quclIaMu
s [TpuGnuxEHHBIE BBIUUCIIECHUS, MpPaBUIa OKPYIJICHHS, NMPUKUAKA U OLIEHKa
. pe3ysbTaTa BEIYUCICHNN
2 Anrebpanyeckue BhIpaKEHUS
2.1 BykBeHHble BbIpaKeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ nensiM nokaszatesneM. CTeneHb ¢ PallMOHAIBHBIM IOKAa3aTENIEM.
. CBoiicTBa CTENEHU
2.3 MHorousieHsl
2.4 Anrebpanueckast 1po0b
5 s Apudmernueckuii  KopeHb ~ HaTypainbHOW  cremenu.  [leiictBus ¢
' apu(pMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 VYpaBHEHMsI U HEPABEHCTBA
31 Ienble u npoOHO-panoHabHBIE ypaBHEHUs. CHUCTEMBI M COBOKYITHOCTH
. yYpaBHEHUH
35 Ienbie 1 apoOHO-palMOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbHOCTEN
42 Apudmernueckass U TeomeTpuyeckas mporpeccuu. Popmysia CI0XKHBIX
' IIPOLIEHTOB
5 OyHKINH
@Oynkius, cnocodbl 3amanus (yskuuu. [papux  Gynkumu. OO6nacTb
ONpeNieNIeHUus] W MHOXeCTBO 3HaueHud ¢ynkmun. Hymm ¢yHknum.
5.1. IIpomMexxyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumymMbl U MUHUMYMBl (QyHKUuM. HawnGonbimiee M HauMeHblee
3Ha4YeHUE (PYHKLIUHU Ha IPOMEKYTKE
6 Koopaunatsl Ha npsiMo#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimas




6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl u ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOroyrojasHUKU

7.4 OKpY>KHOCTb U KPYyT

7.5 N3mepeHne reoMeTpu4eCcKuX BEIUYUH

7.6 BekTops! Ha miockocTr
8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 Komb6unaropuxka

8.4 MHosxecTBa

8.5 I'padmr

YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

Marematuka. Anredpa 7, 6a30Bbiif, u3g 15
Marematuka. Anreopa 8, 6a30BbIid, U3z 15
Marematuka. Anreopa 9, 6a3oBbiif, uzzg 15

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
HNunaktudeckue Mmatepuanbsl. Anredpa 7-9. IlpocBenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET
bubnuoreka [IOK Marepuans POII
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