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MOSACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma no yueOHOMY TmpeameTry «Anredpa» (0a30BbIi YPOBEHB)
s oOyvaromuxesa 7-9 kimaccoB AHOO «Akaaemuyeckuit nuieit «Bmagumupy»
(mamee cooTBeTcTBeHHO — PabGowas mnporpamma, Jlumei) paspabotana B
COOTBETCTBUU C TPEOOBAHUSMU U C YUETOM:

- ®enepanbHoro 3akoHa oT 29.12.2012 No 273-03 «O6 o06pa3zoBaHuHu B
Poccuiickon @enepaunmy;

- pacnopspkenusi IIpaButensctBa Poccuiickoit @enepauun ot 24.12.2013
Ne 2506-p «OO6 yrBepxaenun KoHuenuuu pa3BUTHS MaTeMaTHYECKOTO
oOpa3zoBanus B Poccuiickoit @enepanmmy;

- mpukaza MunnpocBemieHuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYUIECTBJICHHS 00pa3oBaTENbHOU
JEeSTEIbHOCTH TI0  OCHOBHBIM  0OO0IIE0Opa3oBaTelNbHBIM  MpOrpaMmaMm  —
o0Opa3oBaTelbHBIM NpOrpaMMaM Ha4yaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpemHero o0Iero oOpa3oBaHUs;

- nmpukaza Munnpocsenienust Poccun ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUU (eepaibHOTO TOCYJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» (nanee — PI'OC O00);

- mpuka3za MunnpocBemenuss Poccun ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHUU ¢eaepanbHoil 00pa3oBaTesibHONM MPOTPAMMbl OCHOBHOTO OOILETO
o0pa3oBaHMs» C U3MEHEHUSIMU, BHECEHHBIMU MpHUKazaMu MUHIPOCBEIICHUS
Poccum ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, o1 09.10.2024 Ne 704;

- CII 2.4.3648-20 «CaHUTapHO-3MUAEMUONIOTHYECKHE TpeOOBaHUA K
OpraHu3alusiM BOCIUTAHUS U OOYyYEHHUs, OTAbIXa U O3/I0POBJICHUS JETed U
MOJIOZEKH», YTBEPKIACHHBIX MMOCTAHOBJICHHEM TJIABHOIO CAaHUTApHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'uruennuyeckue HOPMATUBBI M TpPeOOBAHUS K
oOecrnieueHno Oe3omacHOCTH M (WMiM) OE3BPEAHOCTH [Js 4YejoBeKa (PaKkTOpOB
cpenbl OOMTaHUs, YTBEPKICHHBIX ITOCTAHOBJICHUEM TJIaBHOTO CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2;

- OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHMs
Jlunes;

- y4e0OHOTO IUIaHa OCHOBHOTO OOIIEro oOpa3oBaHUS HA TEKYIIUNA y4eOHBIH
roj Juues;

- paboueit mporpamMmsbl Bocriutanus Jluues;

- (denepanbHOl paboueld MPOrpaMMbl OCHOBHOTO OOIIEro o00Opa3oBaHUS
«MaremaTtuka» (06a30BbIi  ypoBeHb) i 5-9 kjmaccoB  o0Opa3oBaTeNbHBIX
OpraHu3aINi, BKIIOYANONIEH deaepalbHyo padodyo mporpaMmy yueOHOTO Kypca
«Anrebpa» B 7-9 kiaccax.



4

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHA O0ECIeUnBaeT U3YYEHHUE IPYTUX TUCLUIUIMH, KAK €CTECTBEHHO-
HAy4yHOro, TaK W TyMaHUTAPHOIO LHUKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yuaronmxcs
HAYYHBIX TPEICTABICHUH O TMPOUCXOXKACHUM U CYHUIHOCTH alreOpandecKux
abcTpakuuii, cnocode OTpakeHUsl MATEMaTUYECKON HAyKOH SIBJIEHUI U MTPOLIECCOB
B NPUPOJE U OOILECTBE, POJU MATEMATHYECKOIO MOJECIHMPOBAHMS B HAyYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUs, HEOOXOIUMBIX JJIsl aJalTalliid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenune anreOpbl oOecreuynMBaeT pa3BUTHE YMEHHs HaONIONaTh,
CpPaBHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILUICHUS,
CIIOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBaTb CBOU JEMCTBHSI M BBIBOABI,
bopmynupoBath yTBepkAeHHU. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUST OOYYarolIMXCSi: OHU HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusl, 0000IIeHIEe U KOHKPETU3ALNI0, a0CTparupoBaHue u
aHasornto.  OOydeHue  anreOpe  MpeAnonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIBHOM  JIEATENBHOCTH OOYyYaroUIMXcs, IO3TOMY CaMOCTOSITEJIbHOE
peleHue 3aa4 SBISETCS peann3aleil 1esTeIbHOCTHOTO MPUHIIUIA 00yYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Amaredpa» st OCHOBHOTO
oOuiero o0pa3oBaHKs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUECKUE
JuHUM: «Yucaa v BBIYMCIEHUS Y, «AJreOpandeckue BhIPAKEHUSN», «YpaBHEHUS U
HepaBeHCTBa», «PyHkuum». Kaxkgas U3 3TUX CoAep)KaTeabHO-METOIUYECKUX
JUHUHA pa3BUBACTCs HAa MPOTSHKEHUU TPEX JIET U3YyUEHHUs Kypca, B3aUMOICUCTBYS €
IpyrMMH €ro JUHUSAMH. B Xome wu3ydeHuss ydeOHOro Kypca O0Oydaromumcs
IPUXOJUTCS JOTMYECKH pacCy’KAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B IporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pazenax
MaTeMaTH4eCKOTro 00pa3oBaHMs U CIOCOOCTBYIOILIME OBJIAJICHUIO 00yYaroLMMHCS
OCHOB  YHUBEPCAJIILHOTO  MareMaThdeckoro s3bika. CopepxaTenbHOM U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Auredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHUA «YHWcna W BBIYMCICHUS» CIYXUT OCHOBOM JJIst
JaIbHENUIIEr0 U3yYeHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIMXCS
JIOTMYECKOI0 MBILUIEHUS, (OPMUPOBAHUIO YMEHUS M0JIb30BATHCS AITOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TOBCEAHEBHON
XKU3HU. Pa3BuTHE NOHATHA O YMCIIE HA YPOBHE OCHOBHOI'O 0OOILIEro oOpa3oBaHus
CBS3aHO C PALMOHAIBHBIMU M HPpAlMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLICHUE OCBOEHHSI YHUCIOBOMU
JVMHUM OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.
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ConeprxaHue ABYX anreOpandeckux JUHUN — « ATeOpanyecKre BhIPaKESHHD)
U «YPaBHEHUsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y 0OYYarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIro JUIsl PELICHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00ImIero o0pa3oBaHHsA Y4eOHBI MaTepHal TPYNIHPYETCS BOKPYT
palMOHaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKU Kak
A3bIKa JUISL TOCTPOEHUS MaTeMAaTUYECKUX MOJENIEH, OINUCAaHUs IPOLECCOB U
SBJIEHUN peadbHOro Mupa. B 3agaun oOydeHus anreOpe BXOAAT TaKke
JanbHeWIIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, M OBJAJCHUE HaBBIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBaHue cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue QpyHKIMOHANBHO-TpadUUIECKON JIMHUU HAIEJICHO Ha MOJy4YeHUE
00y4JarmuMucs 3HaHUM 0 (QYHKIHMAX KaK BaKHEWIIeH MaTeMaTHMYecKON MOAeNu
JUTSL OTIMCAHUS M UCCIIEOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUN B MPHUPOJIE
u obuectBe. M3ydyeHne marepuana crocoOCTBYET DPA3BUTHIO Yy OOyYaroIIMXCs
YMEHMSI UCNOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHbIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpaduuecKre, BHOCUT BKJIaA B (QOpMHUpOBaHHE
IPEICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMy IJIaHy B 7-9 Kjaccax H3ydaercsi Y4YeOHbI Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIUE OCHOBHBIE Pa3feiibl COACPIKAHMS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpanyeckue BBIPAXKEHUSD), «YpaBHEHUS W
HEPAaBEHCTBa», « DYHKIIHNY.

Ha u3yuenue yyeOHoro kypca «Anredbpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HefIeINi0).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BBIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEX0] OT OAHOW (hOpMBI 3amucu
npobert k gapyroi. [loHATHe panMoOHATBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmernyeckue JEHCTBUS €
palMOHAIBHBIMU 4YKciIamMu. Pemenue 3axad U3 pealbHOM NMPAKTUKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIMpeielieHue, NpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEeeIeHHsI, 3aUCh 0oNbInX yucen. [IpouenTsl, 3anuck
IPOLEHTOB B BHUJIE ApoOU M ApoOU B BHUJIE IPOLEHTOB. TpU OCHOBHBIE 33Jjaul Ha
IIPOLICHTHI, PELIECHUE 3a/1a4 U3 PEAIbHON IIPAKTUKH.

[IpumeHeHne MNpU3HAKOB  JEIMMOCTH, PAa3jOKEHHE Ha  MHOXUTEIH
HATypaJbHBIX YUCEIL.

PeanpHbple  3aBuCcMMOCTH, B TOM 4Mcle TmpsiMas U oOparHas
IIPONOPLMOHAIBHOCTH.

AnaredOpanveckue BbIPAKEHUS

[lepemeHHbBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHHUS C NEpEMEHHOM. JlomycTrmble
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEJIMYNHAMU B BUJE
dbopmyibl. Beruucnenus no gpopmynam. [IpeodpazoBanue OyKBEeHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUs CYMM U
IPOU3BENICHUH, PAaBUJIa PACKPBITUS CKOOOK M MPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBONiCTBa CTENEHU C HATYypaJIbHBIM IOKAa3aTEIEM.

OpnHounensl 1 MHOroueHsl. CteneHb MHOrowieHa. ClokeHue, BBIYMTaHUE,
YMHOKCHHE MHOTIOWICHOB. @POpMyJsbl COKPAIIEHHOIO YMHOXKEHHUS: KBaapar
CyMMBl M KBaapar paszHocTH. dopmyna pasHoOCTM KBagparos. PasnoxkeHune
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MnpeoOpa3oBaHUs ypaBHEHHS,
PABHOCUJIBHOCTh YPaBHEHUM.

JIuHelHOe ypaBHEHHME C OJIHOM IEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YPABHEHUH IO
YCJIOBHIO 33J1a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JluneiitHoe ypaBHEHHE C IByMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByXx
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMHU. PellleHne cucrteM ypaBHEHUH
crocoboM MOACTaHOBKH. IIpuMeprl peleHusi TEKCTOBBIX 3ajady C IOMOIIBIO
CHCTEM YpPaBHEHUM.



DyHKIUU

Koopaunara Touku Ha npsimoil. YucinoBble NpOMEXYyTKU. PaccTosiHue Mexny
JBYMsI TOUKaMU KOOPAWMHATHON NPSIMOIA.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa
TOYKHU Ha KOOPIWHATHOM TuiockocTu. [Ipumepst rpadmkoB, 3aaHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbiXx 3aBucumocTed. Ilonstue Qynkuun. ['paduk
dbyukiuu. CroiictBa ¢pynkuuil. JIunerinas ¢pynkmus, eé rpaduk. I'paduk pyHKIMH
y = [x|. 'padudeckoe perieHue IUHEHHBIX ypaBHEHUM M CUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucna 1 BBIYMCICHUSA

KBanpatubeiit kopenb u3 uucia. [lonsitue 00 uppanuoOHaIBLHOM YHUCIE.
JlecsiTuunble TPUOIMKEHUST UPPALIMOHANBHBIX unce. CBoHCTBa apuMeTHIECKIX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPE0OPa30BaHUIO YHCIOBBIX BbIPAXKEHUI
Y BBIUHUCJIEHUSM. J|eiCTBUTEIIbHBIE YUCIIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHUCIA.

Anrebpandeckue BhIpaKCHUSAJIredOpandeckne BbIPasKeHus!

KBagpaTHblii  TpE€XuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA HaA
MHOKUTENH.

Anrebpanueckass npoOb. (OCHOBHOE CBOMCTBO anreOpanyeckoil JapoOH.
CnoxxeHrne, BBIYMTAHHWE, YMHOXXEHHE, JCIICHHE anreOpandeckux JapoOei.
PanmonanbHblie BoIpaKEHUS U UX IPe0Opa3oBaHue.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHUSI M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEH KBaapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASIIUXCS K JIMHEMHBIM U KBaJPATHBIM.
[Tpocreitmune ApoOHO-palIOHATIBbHBIE YPAaBHEHUSI.

['padmyeckas uHTEpIpeTalvs YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHU C JAByMs IIepeMEeHHbIMHU. lIpumepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Petienre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOM NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucremMbl JIUHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkmuu. OOIacTs omnpeAeneHuss U MHOXKECTBO 3HAYCHHU
¢ynxun. CriocoObl 3a1a0us QyHKIUH.
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I'paduk ¢ynkuuu. Utenne cBorcTB GyHKIMU 10 €€ rpaduky. IIpumeps
rpadukoB GyHKINMA, OTPaXKAIOIIUX PEAIbHBIE POILECCHI.

OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLMOHATILHBIE
3aBHCHMOCTH, UX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHCHUM.

9 KJIACC

Yucaa 4 BIYMCICHUSA

PanvonanbHble yucia, uppalMoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUHBIE
JecATUYHBIE ApoOH. MHOXKECTBO JEUCTBUTENIBHBIX YUCEN, ACHUCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUYHBIE JAECATUYHBbIC IpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKLy MHOKECTBOM JECHCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHeHUE JIEWCTBUTENBHBIX YHWCEN, apu@MeTH4YecKkue JACHCTBUA C
JNEWCTBUTEIBHBIMU YUCIIAMU.

Pa3zmepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh MPOIECCOB B
OKpY>KaroIleM MUDE.

[TpubnmxEéHHOE 3HAUEHUE BEMYUHBI, TOYHOCTH MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BBIYUCICHU.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHHH, CBOASIIMXCS K KBaJApPaTHBIM.
buxkBangparnoe ypaBHenue. [Ipumepsl pemeHuss ypaBHEHUN TPETbeW U YETBEPTOU
CTEIEHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Peienne npoOHO-pallMOHANBHBIX ypaBHEHHMM. PelieHue TEKCTOBBIX 3aaad
anreOpanvdeckKiuM METOI0M.

VYpaBHeHHe ¢ ABYMs NMEepeMEHHBIMU U ero rpaduk. Permienue cuctem nByX
JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU. PellleHrne cucTeM IByX ypaBHECHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenrie TekcTOBBIX 3a7a49 anreOpandecKuM CrocoOoM.

HUucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW MEpeMeHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TNlepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUU

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, xoopauHaThI
BEPUIMHBI TapadoJIbl, 0Cb CUMMETPUH MMAPAOOJIBI.
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I'padukn Gpyrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x|, 1 ux
CBOMCTBA.

UucnoBble  mocienoBaTebHOCTUYUHCI0BBIE  MOCJEI0BATEILHOCTH M
Nporpeccuu

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTH. 3alaHUE TIOCJIEI0BATEIIBHOCTH
pPEKyppeHTHOH (opMyIioil u GopMysIon n-To YiieHa.

Apudmernueckas U TeoMeTpudeckas mnporpeccun. DopMynbl #-TO WICHA
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHnne uieHOB apuMETHUYECKOW M TIeOMETPUUYECKOM MPOTrpeccHit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIbHBIM POCT.
CoXHbIE NPOLIECHTBHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [NPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) narpuoTHYecKOe BOCIMTAHME:

MpPOSIBJICHWEM HHTEpeca K NPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMAaTHKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJbI, K UCIIOJIb30BAHUIO ATHUX
JOCTHKEHUN B IPYTMX HayKax M MPUKJIATHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH T'pakJIaHWHA M peasiu3allii ero
mpaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBax (yHKIIMOHWPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHHUN, MPOLEAYp T'PakJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM MPUMEHEHHUEM JIOCTW)KEHUW HAyKH, OCO3HAHHUEM BaXXHOCTU
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTUE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MaTHYECKOW HAIMpPaBJIC€HHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTHYECKOTO
00pa3oBaHMsI Ha TPOTSHKEHUH BCEM JKM3HU I yCHENTHOW MpodecCHOHaTbHON
NEATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOEHUEM WHIUBUTyATbHOU TPASKTOPHH 00pPa30BaHUS M )KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB 1 OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY H  3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ad, PEIICHHWH, PacCyXICHHA, YMEHUIO BUICTh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpPUEHTAIlMEe B JIESITEIbHOCTM HAa COBPEMEHHYI) CHCTEMY Hay4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOBI U
oOmecTBa, TMOHUMAHMEM MAaTEMAaTUYECKOW HAyKHM Kak cCQepbl YeIOBEUYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUSl U 3HAUMMOCTH JJIsI Pa3BUTHS IMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKHW M MAaTEMATHYECKON KYJbTYpOWl Kak CpeACTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTEHIIMMM HABBIKAMHU HCCJIEA0BATEIbCKOU
NEATEIIbHOCTH;
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6) ¢usuveckoe BocnuTtanue, GopMHpPOBaHHE KYJILTYPbI 310POBbSl H
IMOUMOHAJIBLHOIO 0JIArONMOJIyYHs:

FOTOBHOCTBHIO TMPHUMEHSTh MATEMAaTHUYECKHE 3HAHUA B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKU3HU  (370pOBOE  TUTaHUE,
cOQTaHCHPOBAHHBIN PEXUM 3aHITHH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHHEM CBOETO
mpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0THYeCcKOe BOCIIUTAHME:

OpPUEHTAIMEN HA TPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYKAIOIIEH Cpejpl, IUIAaHUPOBAHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X PEeIeHNs;

8) ajanTanusa K U3MEHAWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTBCS Yy JIPYyTHX JIOJIEH, MpUOOpeTaTh B COBMECTHOH JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIIbITA JPYTHX;

HEOOXOMMMOCThIO B  (OPMUPOBAHWM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyJIMpOBaTh WJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYyaIlMio, BOCIPUHHUMATH
CTPECCOBYIO CHTYaIlMI0 KakK BBI3OB, TPEOYIOIMUI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pelIeHUs] U JeHCTBUS, (OpPMYJIHUPOBATH U OIEHUBATh PUCKU U

NOCJIECTBUS, (OPMUPOBATH OIBIT.
METANPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble Jiornueckue JaeiicTBUA:

e BBIBJISITh U XapaKTE€PU30BATh CYIIECTBEHHBIC MTPU3HAKK MATEMATHUYECKHUX
O0OBEKTOB, TMOHSTHH, OTHOIICHUN MEXIy IOHATHAMU, (POpMYIUpPOBATH
ONPEACICHNUSI  TOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKaIMy, OCHOBAaHUA JUIi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYIHPOBaTh U  MNPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPJUTEIbHbIE U OTpHUIIATENIbHBbIC, €IWHUYHBIC, YaCTHBIE U OOIIHE,
YCJIOBHBIE;
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BBISIBIIAITH ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIOJIB30BAHUEM 3aKOHOB JIOTWKH, EAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUU;
pa30OupaTh 10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMbIE U OT
NPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOXXHbBIE JI0KAa3aTeIbCTBA
MaTeMaTU4ecKux (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOJHTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHust y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUsl, BbHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/LCKHeE TeCTBUSA:

WCITIOJIb30BATh BOMPOCKHI KaK MCCIIENOBATEIHCKAM WHCTPYMEHT IO3HAHMSI,
dbopMyIMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HWCKOMOE U JlaHHOe, (OPMHUPOBATH
TUTIOTE3y, ApTYMEHTUPOBAThH CBOIO MO3UIINI0, MHCHHUE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECIOXKHBIN
OKCMIEPUMEHT,  HEOONbIIOe  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCcKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENTEHO (hOPMYTHPOBATH 000OIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIIEHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTH HMH(OpPMALMM, HAHHBIX,
HEOOXOIUMBIX ISl peIICHUs 3a/1a4H;

BBIOMpPATh, aHATU3UPOBATh, CHCTEMATH3HPOBATh M HHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpeICTaBICHHUS;

BbIOUpaTh (opMy MpeACTaBieHUs HHDOpPMALMM U WIUTFOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMHd, JuarpaMMamMi, HHON Trpadukoil M uX
KOMOHMHAIUSIMU,

OLIEHUBATh HAAEKHOCTh HMHGOPMAIMHM MO KPUTEPHSIM, NPEIOKEHHBIM
YUUTENEM U CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeiCTBHA:
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BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3pPCHHsI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peIIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYXTaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB AHANIOTa, OOHAPYXUBATh Pa3IMYMe W CXOJCTBO TO3HIIHIA, B
KOppeKkTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  pPE3yJbTaThl  PEIMICHUS  3a7a4d,  OKCIEPUMEHTA,
UCCIICJIOBAHMSI,  TMPOEKTa,  CaMOCTOSATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3a/1a4 MPE3CHTAIIUN U OCOOEHHOCTEH ayIUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM |
WHIUBUIYyTBHOW pabOThl TPH PEIMICHWH YYEOHBIX MATEMATHYECKUX
3ajay;

NPUHUMATH 1EJIb COBMECTHON ACSITENHLHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHON paloOThI, pacmpelneisiTh BHABI PadOT, TOTOBapHUBATHCA,
o0cyXmaTh porecc U pe3yabTaT paboThl, 00001MaTh MHEHUS HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNMHoOBBIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBbl W JPYyTHE), BBIIOJHATH CBOI 4YacTb
paboThI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMHU YICHAMU KOMaHIbI,
OIICHMBATh KAa4ECTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJATh IUIAH, AJITOPUTM PEIIECHUs 33Ja4d (MU €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] C YYETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yJibTara peuieHrs MaTeMaTUYeCKOM 3a/1a4u;

NpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/lauyd, BHOCHUTb KOPPEKTHBBI B JI€SITEILHOCTh Ha OCHOBE HOBBIX
00CTOSATENBCTB, HAWACHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHMBAaTh COOTBETCTBUE PE3yJbTaTa NAEATEIbHOCTU MOCTABICHHOW LIEeNn
U YCJIOBHSIM, OOBSICHATH MPUYUHBI JOCTIKCHUS WIM HEJOCTIKCHUS T1ETIH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
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IMPEAMETHBIE PE3YJIBTATDBI

K koniy oOyueHus B 7 Kjacce OOy4YaIOMIMICS TOJNYYHUT CIEAYyIOIINE
IpEeIMETHbBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUS

BreimonHsaTh, couyeTas yCTHBIE W THChMEHHBIE NPUEMBI, apumeTHIecKue
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTh pPa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIUMCIEHUSI 3HAYEHUMN JIPOOHBIX BBIPAKEHMM, COJIEpIKAIIUX
OOBIKHOBEHHBIC U JICCSITHYHBIE POOH.

[lepexonuTe OT OnHOM (POPMBI 3aMUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHATILHBIE YKCTIA.

OKpyrasTh YuCIIa.

BrIMOMHATE IPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYUCIICHHM, OIICHKY 3HaYEHUN
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATypaJbHbIMU
MOKa3aTeNIIMH.

[IpumeHATh  TPU3HAKK  JCIUMOCTH, pa3JIOKEHHE HAa  MHOXKUTEIH
HATypaTbHBIX YHUCEIL.

Pemiath mpakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4d, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PEIIeHUs 3aJlad ¢ YYETOM OTpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcnonb3oBaTh anreOpanvyeckyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHHM NPHU 3alaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

BremmonHsaTe  mpeoOpa3oBaHWs — [ENOTO  BHIPAKEHUS B~ MHOTOWICH
MPUBEIAECHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BbInonHsAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTro4leHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyHIeCTBIATh Pa30KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXHWTENS, TPYNIHPOBKH  CIAracMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a]a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHKH.
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Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU IIOKa3aTEISMU IS
peoOpa30BaHUs BBIPAXKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPHUMEHSA IpaBUIIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY eMy. [IpoBepATs, sABisieTCs
JIM YHUCIIO KOPHEM YPABHEHUS.

ITpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUH U X
CUCTEM.

[TonGupate npuMepbl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTO
YPaBHEHMS C ABYMs IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IIOCKOCTH TIpaUK JIMHEWHOTO YpaBHEHUS C
IBYMsI IEPEMEHHBIMH, IOJIb3YSACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHUS.

Pewmate cuctemsl IByX JTMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
guclie rpadudecKu.

CocTaBnATe M pelIaTh JIMHEWHOE YPaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHUN II0 YCIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4H ITOJy4YEHHBIM pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJbl, 3aIIMCHIBATh YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanvyecKkoM s3bIKeE.

OTtMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTPOUTH rpaPuKu JUHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKINH y = [X|.

OnucelBaTh C MOMOUIBIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHUE, LIEHA, KOJHWYECTBO, CTOMMOCTb,
POU3BOJUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHne QyHKIIUHU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crnoco® MpeACTaBIEHUS U aHaTU3a UH(popMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEN.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BIYHCICHUSA

Hcronb30BaTh HadaJbHBIE IPEICTABICHHS O MHOYKECTBE JIEHCTBUTEIIBHBIX
quCcesl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYMCIIEHUH, U300paKaTh IEHCTBUTEIbHBIE
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSMOU.

[TpumensTe moHATHE apU(METHUYECKOTO KBAJPAaTHOTO KOPHS, HaXOAWUThb
KBaJIpaTHbIE KOPHU, HCIOJIb3Ys MPU HEOOXOIMMOCTH KaJbKYJSTOP, BBIIOJHATH
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npeoOpa3oBaHus BBIPAKECHUM, COJEPKAIIUX KBAJApPATHBIE KOPHHU, HCIIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCET C MOMOIIbIO JAECATUYHBIX
npobeit u crenenei uncna 10.

AnredpanyecKue BbIPaKeHUs

[IpyMeHATP TOHATHE CTENEHUM C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeo0pa3oBaHus BbIpAXKEHHH, COAEpKALUX CTETICHU C LEJIbIM IMOKA3aTEJIEeM.

BBITIONHATH TOXJECTBEHHBIE MPEoOpa3OBaHMs PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs peLICHUsI PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIE, KBAaJpaTHbIE YPABHECHUS W PAlMOHAJIbHBIC YPAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOAWTHE MPOCTEUIINE UCCIICIOBAHUSA YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKH 3a7adyv K €€ anreOpandeckou
MOJENN C TIIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YPaBHEHUU,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTaT.

[IpuMEHATP CBOWMCTBA YHCJIOBBIX HEPABEHCTB [UJI1 CPABHECHUS, OLCHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauuecKkyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBLHBIE TIOHSITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), OMPESITh 3HA4YCHHE (YHKIUHM IO 3HAYCHHIO
apryMeHTa, OIpeeisAiTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

CtpouTts rpaduKu 3IeMEeHTapHbIX (PyHKINN BUIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIOBON
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YUBATH PAIMOHAJIBHBIEC U UPPALlMOHAIbHBIC YUCIIA.
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BoimonusaTe  apudmernueckue JCHCTBUS C pPalMOHAIBHBIMH YHCIAMH,
coyeTass YCTHbIE UM TNHUCbMEHHBIE TMPUEMBI, BBIIOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxonuTtep 3HaueHusi CTENEeHEM C LENbIMUA MOKAa3aTeIIMU W KOPHEW,
BBIYMCIIATH 3HAUECHHS YACITOBBIX BBIPAXKEHHIA.

OKpyrJisiTh I€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIYMCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE W KBaJpaTHbIE YPABHEHUS, YPABHEHHs, CBOMISIIMECS K
HUM, NIPOCTENIINE TPOOHO-PAlMOHATIBHBIE YPAaBHEHHUS.

Pemare cuctembl ABYX JIMHEMHBIX YPAaBHEHUW C ABYMs NEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SABISETCSA JTMHEUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvdecKUM CIOCOOOM C  MTOMOIIBIO
COCTABJICHHsI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHHUM C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTEHIINE UCCIICTOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TrpaduyecKux NpeCcTaBIeHui (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pELIEHHEe HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHHWE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIMHA

Pacnio3naBate (yHKIMM u3y4deHHBIX BHIOB. [loka3piBaTh cXxeMaTHYECKU

pacroiokeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIUH BUaa: y = kx, y
=kx+b y=kx,y=ax2 + bx + ¢ y=x3, y=Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUN K03()(PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300pakaTb CXeMaTHYECKH IpapUKUA KBAJIPATUUHBIX (DYHKIIHM,
OMKCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUN MO UX IpaduKam.

Pacnio3naBate kBagpaTHuHyl0 (QYHKLIHIO MO (Gopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PUIUKU, TEOMETPHUH.

Yucii0Bble MOCAEA0BATEIBLHOCTH U IPOTPeCCHU

Pacnio3naBate apupMETHUYECKyl0 U TE€OMETPUYECKYI0 MPOrpecCHH IpHU
pa3HbIX cOco0ax 3a/laHusl.
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BrIMOMHATE BBIYMCICHHWS C HCMHOJIB30BaHWEM (GopMysn n-ro dieHa
apu(PMEeTHIECKON U TEOMETPUUIECKON MPOTPECCUiA, CYMMBI IEPBIX N YJICHOB.

N300paxaTh WIEHBI MOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPIWHATHOU
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
qHCIie 3a/1a4U U3 PEATbHOMN JKU3HH (C MCIIOJIb30BAHUEM KalbKYJIATOPA, IIU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
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7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB H TeM undpoBbie
Ne o/ P Konrtpoabnsie IIpakTHueckue (mupp )
NMpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
1 Yucna u BelunciaeHus. PaimoHaibHbIE )5 | bubmuorexa [IOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka [IOK
2 AnreOpanuecKre BhIpaKeHUS 27 1 https://m.edsoo.ru/ 7415690
bub6nunoreka [IOK
3 YPaBHCHHsI H HEPABCHCTRA 20 ! https://m.edso00.ru/7f415b90
bub6nunoreka [IOK
4 K ) 24 1
OOpAMHATSI H rpaguicH. PyHicin https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
5 IT 000 6 1
OBTOPEHHE 1 0DODICHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0
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8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHnoBaHMe pa3e/ioB U TeM undposbie
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bubnunoreka [IOK
1 Yucna u Beruncnenus. KBaapatasie KOpHU 15 hitps://m.cdsoo.rw/7f41 7af
) Uucna u Berauciieaus. CTEIeHb ¢ LEIbIM 7 bubnunoreka [IOK
I0Ka3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BhIpaKEeHHUS. 5 | bu6nuorexa [IOK
KBanpathslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BoIpaKEHUS. 15 1 bu6muoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajgparubie 15 | bubnmoreka [JOK
YpaBHECHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6muoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHncTBa hitps://m.cdsoo.ru/7 41 7af8
but6mmoreka [IOK
) .
8 YHKUHH. OCHOBHBIC OHATHA > https://m.edsoo.ru/7f417af8
bub6nunoreka [IOK
) 4
? yHicuHn. THCAOBLIE GyHKIMH ? https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
10 I1 6006 6 2
OBTOPEHHE 1 0DODIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1esioB H TeM uudpoBbIie
Ne ni/m P Kontpoasnbie  IIpakTnueckue (upp )
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruucienus. JlelicTBUTENbHbIE 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.cdsoo.rw/7f419d08
bubmuoreka [JOK
16 1
> Pynxunn https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
15 1
6 YucioBble OCIEN0BATEIBHOCTH hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AUS 13 1 bubnmoreka [JOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
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Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3YYeHU S

DJIEKTPOHHbBIE
uugposeie
o0pa3oBaTtejibHbIE

pecypchl

[ToHsiTHE palMOHAIILHOIO YUCIIA

Apudmerndeckue 1eHCTBHS C
panroHaIbHBIMHU YU CIAMH

Apudmernueckue IeUCTBUS C
paroHaTLHBIMH YUCIIAMH

Apudmerndeckre 1eHCTBHS C
panoHaIbHBIMHU YHCIAMH

Apudmernueckue TeUCTBUS C
pallnOHaAJIbHBIMHA YUCJIaMHA

Apudmernueckue TeUCTBUS C
paroHaILHBIMH YHCIIAMH

CpaBHeHue, ynopsiiouMBaHue
paIMOHATBHBIX YHCE

CpaBHeHue, ynopsijouuBaHuE
palMOHANIBHBIX YHCEI

CpaBHeHue, ynopsijouuBaHuE
paIMOHATIBHBIX YHCE

10

CreneHs ¢ HaTypaIbHBIM
HOKa3aTeneM

bubnunoreka [IOK
https://m.edsoo.ru/7f4211de

11

CreneHb ¢ HATypaJIbHBIM

but6mmoreka [IOK
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I10Ka3aTeyieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJIbHBIM bubnmoreka [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTypaJIbHBIM bu6muoreka [JOK
moKa3aTelieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypaAJTIbHBIM
rokaszaresem
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PEaTbHOMN MPAKTHKH
16 Pemmenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
17 Penrenne oCHOBHBIX 3a/1a4 Ha IPOOH,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKH
18 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOIICHTHI U3 PEaTbHOMN MPAKTHKH
19 [Tpu3Haku JeTUMOCTH, PA3IIOKECHUS
Ha MHOYKUTENIA HATYPAIbHBIX YHCET
20 [Tpu3HAKH NETUMOCTH, Pa3JIOKEHUS
Ha MHOXKUTEIIM HATYPAIbHBIX YUCEI
21 Peanpnbie 3aBucumoctu. [psimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
2 Peanbnbie 3aBucumoctu. [psimast u
oOparHas MPOMOPIHUOHATEHOCTH
7 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
24 Peanpnbie 3aBucumoctu. [psimast u

oOparHas MPOMOPIUOHATEHOCTH
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KontponbHas paboTa mo teme

25 n " 1
PanmonanbHpie yuciaa
but6mmoreka [IOK
26 BykBeHHBIE BBIpaKEHUS
y p https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 DopmyIsl
29 [Tepemennsbie. JlomycTrumblie 3HaYCHUS
MEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPAXEHUI, paCKpbITHE CKOOOK U bubmmorexa LOK
P » Packp https://m.edsoo.ru/7f41fafa
MpUBEICHNE OTOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPXEHUH, PACKPBITUE CKOOOK U bubmorexa [TOK
P > Packp https://m.edsoo.ru/7f41£fd70
MpUBEICHNE OIOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIpQ)XEHUH, paCKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX ClIaraeMbIX
[IpeobOpazoBanrie OyKBEHHBIX
33 BBIPKECHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX ClIaraeMbIX
14 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmoreka [JOK
mokKa3aTrelieM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENEHU C HATYPATIbHBIM bu6muoreka [JOK
moKa3aTelieM https://m.edsoo.ru/7f4218be
37 MHorouneHsl Bubmmorexa [IOK

https://m.edsoo.ru/7f42276¢
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bubnuotexa [JOK
38 Mroroteret https://m.edsogru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af?

40 CnoxeHune, BBIYUTaHUE, YMHOKEHUE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

A1 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

47 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 dopMybl COKpAIEHHOTO bubnmoreka [JOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a

44 @DopMyJIbl COKPALEHHOTO bubmuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a

45 DopmyJibl COKPAILIEHHOTO bubnuotexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424¢c12

46 dopMybl COKpAIEHHOTO bubnmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/74241d2

47 DopMyIbl COKpAIEHHOTO bubmuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f4251d0

43 Paznioxxenre MHOrO4JIEHOB Ha bubmuorexa [JOK
MHOXUTEIIN https://m.edsoo.ru/7f423312

49 PaznoxeHre MHOrO4wIeHOB Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe

50 PasnoxxeHre MHOrO4ICHOB Ha bubnunoreka [IOK

MHOXHUTCIN

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

51

Pa3noxeHre MHOTOWIEHOB Ha
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MHOXHUTCIIN

KonrponsHas pabora no teme

52 1
"Anrebpanyeckue BoIpaxeHus"
VYpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJILHOCTh YPAaBHEHUM
JIuneitHoe ypaBHEHUE C OJTHOM
54 [IEPEMEHHOM, peLICHUE JIMHEHHBIX
YpaBHEHUU
JIuneitHoe ypaBHEHUE C OJTHOM
55 MEPEMEHHOM, PEIICHUE JTUHEUHBIX bubmorexa OK
N https://m.edsoo.ru/7f420482
ypaBHEHHI
JInHeliHOEe ypaBHEHHE C OQHOU
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUU
57 Pemenune 3aga4 ¢ TOMOIIBIO bubnunoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoIbIo bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMoIpbi0 bubnunoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIIb10 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHHUE C IBYMS bu6muoreka [JOK
MIePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
6 JIuneliHOE ypaBHEHME C IBYMS bubnmoreka [JOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427¢8a
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CucreMa IByX JTMHEUHBIX YPaBHEHHI

but6mmoreka [IOK

63 C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHUM
C IByMs IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPaBHEHHI
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmorexa OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN bubnmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubnmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN
71 Pemenue cucrem ypaBHEHHI
7 KonrponsHas pabora no teme 1 bu6nuorexa IIOK
"JIuHeiliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubnmorexa LHOK
https://m.edsoo.ru/7f41de76
bu6nuorexa [IOK
7 HHeroBbie MpoMErKyTKit https://m.edsogru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccrosiHne Mexay 1ByMsl TOUKaMH
KOOPJIMHATHOM MPSIMOi
77 Paccrosinne Mexny AByMs TOUKaMH

KOOPJAMHATHOU IIPSMOM
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3 [IpsmoyronbHas cucTeMa KOOpJUHAT bu6muoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cuctemMa KOOpANHAT bubnmoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aTaHHBIX bu6muoreka [JOK
dbopmyamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
23 Yrenue rpauKoB pearbHbIX bu6nuorexa IIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpa(i)I:IKOB peanbHBIX
3aBUCUMOCTEHN
bu6muoreka [JOK
85 Honsrue pymicum https://m.edsogru/7f4lef06
86 I'paduk pynkmmm
. N bubnmoreka [JOK
87 Crofictea QyrKuit https://m.edsogru/7f41f078
. N bubnmoreka [JOK
88 Crofictea QyrKuit https://m.edsogru/7f4lf 1fe
. bu6muoreka [JOK
89 Jluneiinas pyHkus https://m.edsogru/7f427282
. bu6muoreka [JOK
90 Jluneiinas pyHkus https://m.edsogru/7f427412
91 [TocTpoenue rpaduka TUHEHHON bu6muoreka [JOK
byHKIIR https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHOM
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byHKIIR

93

I'padux pynkumm y =[x|

94

I'padux pynkumm y =[x|

95

KontponbHas paboTa mo teme
"Koopaunate! 1 rpaduku. OyHknmumn"
/ Beepoccuiickast mpoBepovYHast
paborta

bubnunoreka [IOK
https://m.edsoo.ru/7f41£50a

96

Hrorosast KOHTpOJbHASA paboTa /
Bcepoccutiickas mpoBepouHas pabota

bubnunoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

98

[ToBTOpEHNE OCHOBHBIX MOHATUNA U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

but6mmoreka [IOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAaHUH

bubnunoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAaHUH

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

bubnunoreka [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU

but6mmoreka [IOK
https://m.edsoo.ru/7f42a900
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
°
JI:;_H Tema ypoxka Beero Kontpoabnbie IIpakTuyeckue f::;:ennﬂ Egliﬂzi:;eenbnme
padoThI padoThI pecypenr
1 KBanpaTHblii KOpeHb U3 UHCIIa 1 bubmorexa [TOK
https://m.edsoo.ru/7f42d452
2 [TonsiTre 06 UppaIMOHATLHOM YHCIIE 1 bubmorexa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHble TPUOTMKEHUS |
MppaLMOHATIBHBIX YHCET
4 JlecsiTuuHBIC TPUOTMKCHUS 1
HPPALMOHATIBHBIX YHCET
JleiicTBUTEIbHBIC YKCTIA 1
CpaBHeHME 1eHCTBUTENIbHBIX YHCET 1
CpaBHeHME IeWCTBUTEIIbHBIX YHCET 1
2 Apudmernaeckuii KBapaTHBIN 1
KOPEHb
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apupmMeTnyecKux 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apumeTnyeckux | bubnmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[TpeobpazoBaHre YHCTOBBIX
12 BBIPAYKEHH, COJIEPIKALLUX 1 Bubmmorexa [IOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26
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[TpeobOpazoBaHme YUCTOBBIX

but6mmoreka [IOK

13 i
BPIPDRCHIH, COACPAAIIX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[TpeobOpazoBaHme YUCTOBBIX
14 BBIPAYKEHHI, COJIEPIKALIUX bubmorexa OK
P > ConepRalll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[TpeobOpazoBaHme YUCTOBBIX
15 BBIPAYXKEHHI, COJIEpIKALUX bubmorexa [TOK
P > ConepRalll https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CreneHb C 1eNIbIM MMOKa3aTesIeM bubmorexa [TOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3mepsr 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T ATEeMEHTaPHBIX YACTHIL JI0 bubnmoreka [JOK
KOCMHYECKHX 00OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTH TIPOIIECCOB B
OKpYKaroIIeM MUpe
18 CBoiicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MMOKAa3aTeyIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bubnuotexa [JOK
MOKa3aTeJIieM https://m.edsoo.ru/7f435648
20 CBOMCTBa CTEIEHU C LEIbIM bubnuotexa [JOK
MMOKAa3aTelieM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKAa3aTelIeM https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTENEHH C LIEJIBIM bubnuoteka [JOK
MOKa3aTeJIieM https://m.edsoo.ru/7f435ed6
23 KBanpatHblii TpEXUIeH
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24 KBanpatHblii TpEXUIeH
)5 Paznosxenue kBagpaTHOTO bubnmoreka [JOK
TpEXUIICHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
2 Paznoxenune kBapaTHOro bu6muoreka [JOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo temam
27 "KBanparusie kopau. CTeneHu. 1 bubmorexa OK
OTT L p— https://m.edsoo.ru/7f42ec80
bu6muoreka [JOK
28 Axrebparrieckas 1pode https://m.edsogru/7f430382
JlonmycTuMble 3HaYeHUS
29 MEPEMEHHBIX, BXOISIINX B
anre0panvecKue BhIPAKCHHS
JlonmycTuMble 3HaYeHUS
30 MEPEMEHHBIX, BXOISIINX B
anre0panvecKue BhIPAKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bu6muoreka [JOK
32 Coxpamenne apobeit https://m.edsogru/7f430a8a
. bubnmoreka [JOK
33 Coxpamenne apobeit https://m.edsogru/7f430f44
. bubnmoreka [JOK
34 Coxpamierne apodeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnunoreka [IOK
U JIeTIeHUE anreOpandecKux apooeit https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE but6mmoreka [IOK

U JIeTIeHUE anreOpandecKux apooeit

https://m.edsoo.ru/7f4315¢c0
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37 CnoxeHune, BBIUYUTaHUE, YMHOKEHUE but6mmoreka [IOK
U JIeTIeHUE anreOpandecKux apooeit https://m.edsoo.ru/7f4318c2
13 CnoxeHune, BBIYUTaHUE, YMHOKEHUE bubnunoreka [IOK
U JICJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKCHHIA,
39 cop e XI:a ux anreo znqecxue bubmorera HOK
Aepatn P https://m.eds00.ru/7f43259¢
npobu
[IpeoOpa3oBaHue BEIPAKEHHIA,
40 cop e XI:a ux anreo znqecxue bubmorexa OK
AeprRatt P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBanme BBIpaXEHUH,
41 COZICpIKAIIMX AJIreOPandeCKUe bubmorexa TIOK
Aepai P https://m.edsoo.ru/7f432736
npobu
4 KonTponbhas pabota no teme 1 bubnmoreka [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bubnunoreka [IOK
43 K
BA/IPATHOE ypaBHetHe https://m.edsoo.ru/7f42eela
44 Henonxoe kBagpaTHOE ypaBHCHHE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 Henonxoe kBagpaTHOE ypaBHCHHE bubmorexa TIOK
AP yp https://m.edsoo.ru/7f42eela
46 dopMyna KOpHEH KBaIpaTHOTO bubnmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEH KBaIpaTHOTO bubmuoteka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£316
43 ®opMya KOpHEHU KBaIpaTHOIO bu6nuorexa IIOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmuotexa [JOK
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https://m.edsoo.ru/7f42fef0

but6mmoreka [IOK
30 Teopema Bitera https://m.edsoo.ru/7f430076
51 Pemienne ypaBHEHUH, CBOASIIUXCS K bu6nuorexa IIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenue ypaBHeHMH, CBOAAIIMUXCA K bu6muoreka [JOK
KBaIPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme 1poGHO- bubmuorteka [IOK
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimme 1poGHO- bu6nuorexa IIOK
palMOHAJIbHBIE YPABHEHHUS https://m.edsoo.ru/7f432bbe
55 Pemienne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBIO KBAJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Pemienne TeKCTOBBIX 3a/1a4 C bubnuoreka [IOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42£8t6
57 KonrponsHas pabora no teme 1 bu6nuorexa [IOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f43012
JIuHeitHoe ypaBHEHHE C IBYMS
58 MepeMEHHBIMH, €T0 TpaduK,
MIpUMEpHI pelIeHUs ypaBHEHUH B
LEJIBIX YUCIIaxX
JIuHeitHoe ypaBHEHHUE C IBYMS
59 MepeMEHHBIMH, €T0 TpaduK,
MIpUMEpHI pelIeHUs ypaBHEHUH B
LENbIX YUCIIax
JIuHeitHoe ypaBHEHUE C IBYMS
60 MepeMEHHBIMH, €T0 TpaduK,

MIpUMEpHI pEelIeHNs ypaBHEHUH B
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OEJIbIX YUCIaX

61

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU

62

Pemenue cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
ypaBHEHUM C ABYMS IEPEMEHHBIMHU

64

IIpuMepsl perieHus cucTeM
HEJIMHEHNHBIX YPABHEHUU C IBYMsI
[IEpEMEHHBIMU

65

IIpuMepsl perieHus cucTeM
HEJIMHEHHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

66

I'paduueckas MHTEpIIpETALUS
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

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

67

['paduaeckas naTepnpeTamus
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

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

68

Pemrenye TeKCTOBBIX 3a7a4 C
MOMOUIBIO CUCTEM YPAaBHEHUU

69

Pemenue TekCTOBBIX 33124 C
MOMOUIBIO CUCTEM YPAaBHEHUU

70

Pelienne TeKCTOBBIX 3a4a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI

71

YucnaoBeie HCPAaBCHCTBA U UX
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CBOICTBa

YuciaoBbie HCPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0JHOM ITEpeMEHHON
74 JInHeliHbIE HEPABEHCTBA C OTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 JIuneitHble HEpaBEHCTBA C OJJHOM bubmuoreka [IOK
[IEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeitHbIe HEpaBEHCTBA C OJHOM
[IEPEMEHHOMN U UX PEIICHUE
77 CucteMbl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOU MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cb88
3 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
N3o0pakeHue penieHus TMHEHHOTO
bubnunoreka [IOK
80 HEpPABEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOi
N3o00paxeHue pereHus THHSHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha bubmmorexa LOK
p . . https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOM MPSIMOi
Konrponsnas pabora no remam
82 "HepasenctBa. Cuctembl 1
ypaBHEHHUH"
bu6muoreka [JOK
83 [Tonarue QpyHKIUU H

https://m.edsoo.ru/7f433c12
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OO6macTh onpeaesieHus] © MHOYKECTBO

but6mmoreka [IOK

84 3HaYeHUH PYHKLIUU https://m.edsoo.ru/7f433d84
85 Crioco0bl 3a1anust PyHKITUH
86 I'padux pyHKIIN
27 CaoiicTBa GyHKIINH, UX
oToOpakeHHe Ha rpaduke
28 UreHue u mocTpoeHue rpaukoB
byHKIMI
29 [Tpumepst rpadukoB QyHKITHH,
OTPaXAIOIIUX PeaNbHbIE POLIECCHI
o | ey s s
SABUCHMOCTH, HX Tpadui https://m.edsoo.ru/7f434bbc
91 l'umep6omna
bu6muoreka [JOK
92 T'nnepbona https://m.edsogru/7f4343e2
bubnmoreka [JOK
93 Ipadux pyrrn y = x* https://m.edsogru/7f434572
OyHKIMU y =X, y = X3, y =YX,y =
94 |x|};lrp1:q)nfi,ecx0’e};eme’1§1e 7 bubmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUN U CUCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
B e 1
Beepoceniickas nposepouHas https://m.edsoo.ru/7f4371aa
paborta
96 Hrorosas koHTpoIIbHAs paboTa / | bu6muoreka [JOK

Bcepocculickas nposepodHas

https://m.edsoo.ru/7f434eb4
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paborta

[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
98 METOJIOB KypcOB 7 M 8 KJIaCCOB 1 bubmmorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MMOHSATUH H
99 METOJIOB KypcOB 7 M 8 KJIaCCOB 1 bubmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOJ0B KypcoB 7 1 8 KJIacCOB 1 bubmmorexa TIOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
101 METOJ0B KypcoB 7 1 8 KJIacCOB 1 bubmmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MMOHSATUH H
102 METOJIOB KypcOB 7 M 8 KJIaCCOB 1 bubmmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUNA
OBUIEE KOJIMYECTBO YACOB I10 102 6

[NPOTPAMME




9 KUIIACC

40

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJabLHbBIe
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3YYeHU S

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTtejibHbIE

pecypcbl

PanmonansHabIe ynca,
UppaIMOHATIFHBIC YHCIIAa, KOHEUHBIC U
OCCKOHEYHBIC NECATUIHBIC TPOOH

MHOXECTBO AeUCTBUTEIBHBIX UHCE],
JIeficTBUTENIbHBIC YHCIIa KaK
OCCKOHEUYHBIC JCCITHYHBIC IPOOH

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIY MHOXECTBOM JCHUCTBUTEIbHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSMOM

CpaBHEHHE ICHUCTBUTEIBHBIX YHCEIT,
apudMeTHIECKHUE IEHCTBHS C
I[eI‘/JICTBI/ITCJH:HBIMI/I yucJiaMun

[Tpubmmk€HHOE 3HAUEHUE BEJIUYUHBI,
TOYHOCTb MPUOINKEHUS

OkpyriieHue yucen

OkpyrieHue yncen

[Ipukunka u olleHKa pe3yIbTaTOB
BBIYUCIICHUN

[Ipukuaka v OlIEHKA pe3yJIbTaTOB
BBIYUCIICHUN

10

JIuneitHoe ypaBHeHue. Pemenue

but6morex IJOK
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YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

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

11

JInneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

KBanpaTtHoe ypaBHeHue. Pemenue

but6mmoreka [IOK

12 YPABHEHIH, CROAAMMKCA K https://m.edsoo.ru/7f43c542
KBaPaTHBIM
KBanpatHoe ypaBHeHue. Pelenne
13 ypaBHEHUH, CBOASAIINXCS K bubmmorexa TIOK
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBanpaTHbie ypaBHEHHUs bubnmorexa LHOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBanpaTHbie ypaBHEHHUs bubnmorexa LHOK
https://m.edsoo.ru/7f43¢c3d0
[Tpumepsl perienus ypaBHEHUN
16 TpPEThEN U YETBEPTOHN CTENEHEN
pa3iioKEeHUEM Ha MHOXKHUTEIN
[Tpumepsl perienus ypaBHEHUN
17 TPEThEl U YETBEPTOM CTETICHEN
pa3yioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoOHO-painoOHaIbHBIX bubnmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOHO-paIIOHATBHBIX bu6nuorexa IIOK
YpaBHEHUHU https://m.edsoo.ru/7f43c9b6
20 Pemrenye TekCTOBBIX 3a1a4
anreOpanvdecKuM METO0M
)1 Pemrenye TekCTOBBIX 3a4a4
anreOpanvdecKuM METO0M
22 Pemenue TekCcTOBBIX 3a1a4
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anreOpanvdecKuM METO0M

KonTtponbHast pabora o Teme

23 | . . 1
VYpaBHEeHHUSI ¢ OTHOI TEpeMEHHOMN
24 YpaBHEHUE € 1BYMS IEPEMEHHBIMU U bu6muoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE € IBYMS IEPEMEHHBIMU U bu6muoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
26 C IByMsI IEPEMEHHBIMH U €€ pelieHue
27 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU U €€ pelIeHUe
)3 CucreMa IByX JUHEUHBIX YpaBHCHUH
C IByMs1 IEPEMEHHBIMH U €€ pelieHue
29 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMH U €€ pelieHune
Pemenue cucrem 1ByX ypaBHEHMI,
30 OJIHO U3 KOTOPBIX nn};{eggoe, a apyroe Bubmmorera [IOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem AByX ypaBHEHHUI,
31 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe bubmorexa OK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem AByX ypaBHEHHUI,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOPOM CTEMEHU
Pemenue cucrem 1ByX ypaBHEHMIH,
33 OJHO U3 KOTOPBIX JIMHEHHOE, a APyroe

— BTOPOM CTENEHU
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['padpuaeckas maTEpIIpETALIHS

34 CUCTEMBI YpaBHEHUI C IBYMsI
NIEPEMEHHBIMU
15 Pemrenyne TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom
36 Pemenue TekCTOBBIX 3a1a4
anreOpanvecKuM crocooom
37 KonTtponbHast pabora o Teme |
"CucreMbl ypaBHEHUN"
13 HucnoBble HEPABEHCTBA U UX
CBOMCTBa
39 UYucnoBble HEPABEHCTBA U UX bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIE HEPABEHCTBA C OJJHON bu6nuorexa IIOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHble HEpAaBEHCTBA C OQHOM bubmuoteka [IOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
44 CucreMbl TUHEUHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PEUICHUE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagpaTHbie HEpaBEeHCTBA U MX bu6muoreka [JOK

pelieHue

https://m.edsoo.ru/7f43b098




44

KBanparHble HepaBeHCTBA U UX

but6mmoreka [IOK

47 pelenue https://m.edsoo.ru/7f43b21e
43 KBaaparHble HEPABEHCTBA U UX bubnmoreka [JOK
pelenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBeHCTBA U HX
perieHue
50 KBanparHbie HepaBeHCTBA U HX
perieHue
['padrueckas mHTEpIpETALIMS
51 Hng)BeHCTB u CI/ICTSMI;{ep:BeHCTB c bubmorexa [TOK
https://m.edsoo.ru/7f43b098
JIBYMsI IEpEeMEHHBIMU
I'paduueckas uHTEpIIpETAIIUS
52 HEpPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMsI IEpEeMEHHBIMU
53 KonTtponbHast pabora o Teme |
"HepaBenctaa"
54 KBaaparuunas pyHkmus, e€ rpaduk u bu6muoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpagux u bu6muoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u bu6muoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6omna, KOOpAUHATHI BEPITHHBI bu6muoreka [JOK
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAUHATHI BEpPIIUHEI bu6muoreka [IOK
napaboJibl, 0Cb CHMMETPHH 1apadoIibl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubmmorexa LOK

https://m.edsoo.ru/7f43alac
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napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbI

60 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubmuoreka [IOK
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a3 1e
61 [Tapaboia, KOOpAMHATHI BEPITHHBI bu6muoreka [JOK
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
6 [TapaGosna, KOOpPAMHATHI BEPIIUHbI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbI
63 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'padukn pynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'padukn pynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTtponbHast pabora o Teme 1 bubmuoteka [IOK
"OyHKkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTue yncnoBoi bubnuotexa [JOK
[IOCIEA0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue nocie10BaTeIbHOCTH
71 peKyppeHTHOU popmyIion u bubmorexa OK
. https://m.edsoo.ru/7f43ebda
dbopMyII0ii n-TO WieHa
72 Apudmernueckas 1 reoMeTpuIecKas bubmuoreka [IOK
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POTpPeCcCUu

https://m.edsoo.ru/7f43ed7e

73

Apudmernueckas 1 reoMeTpuIecKas
porpeccun

bubnunoreka [IOK
https://m.edsoo.ru/7f43{£3b4

74

DopMyIIbl N-TO YIEHA
apuQMEeTHUIECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubnunoreka [IOK
https://m.edsoo.ru/7f43{58a

75

DopMyIIbl N-TO YIEHA
apuQMEeTHUUECKON U TEOMETPHUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2¢c

76

®opmyJibl N-TO YieHa
apuQMEeTHUUECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opmyJibl N-TO YieHa
apuMeTUIECKON U TEOMETPUUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43{72¢

78

®opmyJibl N-TO YiIeHa
apuMeTUIECKON U TEOMETPUUECKON
IIPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43{8a0

79

N300pakeHne 4IeHOB
apuMeTUIECKON U TEOMETPUUIECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW IJIOCKOCTH

80

N300pakeHne 4IeHOB
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apuMeTUIECKON U TEOMETPUUIECKON
IIPOrpECCUM TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHENWHBII U DKCIIOHEHIINAIbHBIA
pocTt

82

CI10KHbBIE TPOLEHTHI

bubnunoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CI10KHbBI€ TIPOLEHTHI

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

84

KoHnTtponbHas pabora 1o teme
"UucII0BBIE TOCIEA0BATEILHOCTH"

bubnunoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600ImEeHNE 1
CHCTEeMAaTU3alys 3HaHuH. 3aIlkCh,
CpaBHEHUE, JCHUCTBUS C
JIEUCTBUTEIILHBIMHU YHCIIAMHU,
YHUCIIOBas MpsiMast

86

[ToBTOpeHue, 0600ImIEeHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILICHHS, IPOIIOPLUHU

87

[ToBTOpeHue, 0600ImIEeHNE 1
cHUcTeMaTU3alrs 3HaHHM.
Oxpyrienue, npuOIMKeHNe, OlleHKa

88

[ToBTOpEeHmE, 0000IICHUE 1
cucTeMaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 337124 apU(PMETHUESCKUM
CIIocooom

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

89

[ToBTOpEeHmE, 0000IICHUE 1
cucTeMatusanys 3HaHui. Pemenue

but6mmoreka [IOK
https://m.edsoo.ru/7f443cd4
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TEKCTOBBIX 33724 apU(PMETHUCCKIM
crocooom

[ToBTOpEeHmE, 0000IICHUE 1
cucTeMatusanys 3HaHui. Pemenue

bubnunoreka [IOK

90 TEKCTOBBIX 3a71a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHmE, 0000IICHUE 1

91 CHCTEeMAaTH3alHsl 3HAaHHUH. bubnunoreka [IOK
[IpeoOpazoBanue anreOpandecKux https://m.edsoo.ru/7f4441ca
BBIPQXECHU, JOMyCTUMbIE 3HAUECHUS
[ToBTOpeHue, 0600ImIEeHNE 1

9 CHCTEeMAaTH3alHsl 3HAaHUH. bubnunoreka [IOK
[IpeoOpazoBanue anreOpandecKux https://m.edsoo.ru/7f444364
BBIPQXECHU, JOMyCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600ImEeHNE 1

93 CHUCTeMaTH3aIvs 3HaHHUH. bubmuorexa [JOK
[IpeoOpazoBanue anreOpandecKux https://m.edsoo0.ru/7f44462
BBIPQXECHU, JOMYCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600ImEeHNE 1

94 CHUCTeMaTH3aIvs 3HaHHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKkux https://m.edsoo.ru/7f444a94
BBIPAXECHU, JOMYCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600ImIEeHNE 1

95 cucremaTusauus 3HaHuil. OyHKuuu: bu6muoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHI

96 [ToBTOpEeHmE, 0000IICHUE 1 bu6muoreka [JOK

cucremaTusauus 3HaHuil. OyHKuuu:

https://m.edsoo.ru/7f444144
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IIOCTPOEHHE, CBOMCTBA N3yUCHHBIX
byHKIHI

97

[ToBTOpEeHmE, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3YUEHHBIX
byHKIMIA

bubnunoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHmE, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3YUEHHBIX
byHKIMA

bubnunoreka [IOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpeHue, 0600ImIEeHNE 1
cUCTEeMaTU3alus 3HaHUM.
['padpuaeckoe perieHre ypaBHEHHUN 1
UX CUCTEM

bubnunoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHnue, 0600ImEeHNE 1
cHucTeMaTU3alurs 3HaHHM.
['padpuaeckoe perieHre ypaBHEHHUH 1
UX CUCTEM

101

Hrorosas KoHTpoJbHAS paboTa

102

O00011eHNE U CUCTEMATU3ALMS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1

Yucina ¥ BEIUMCIIEHUA

1.1

BI:IHOJIHSITI:, coucras YCTHBIC u IIHUCHbMCHHBIC HpI/IéMLI,

apudmeTryeckue IeUCTBUA C palllOHATbHBIMH YUCIIaMU

1.2

HaxoguTe ~ 3Ha4eHWsT ~ YHCIOBBIX  BBIPAXKCHWM,  NPUMEHSATH
pa3HooOpa3HbIe CrIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JTPOOHBIX

BBIPOKEHHH, COZEPKAITUX OOBIKHOBEHHBIE U JICCSITUYHBIC APOOH

1.3

[lepexomuTe OT oOmHOW (OPMBI 3amUCH YWCET K JIPyrou
(mpeoOpa3oBbIBaTh  JAECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yIopssA0o4uBaTh PallMOHAJIBHBIC YHUCJIa

1.5

OxpyrisTh uucna

1.6

BBINOMHATE MPUKUIKY U OLEHKY pPe3yjbTaTa BBIYMCICHUN, OLEHKY
3HQYEHU YUCIOBBIX BBIPAKECHUN. BBINONHATH JEUCTBUA €O

CTCIICHSAMMU C HATYpaAJIbHBIMHU IMOKA3aTCIIAMU

1.7

HpI/IMeHﬂTB IMPU3HAKK ACITIUMOCTH, PA3JIOKCHHUE HAa MHOXUTCIN

HaTypaJIbHBIX YHACEI

1.8

Pemate  MpakTUKO-OpPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILICHUEM BEJIMYUH, IIPONOPLUOHAIBHOCTBIO BEJIMYNH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJIbTAaThl pelIeHUus 3anad ¢
y4€TOM OTPaHMYEHUH, CBA3aHHBIX CO CBOMCTBAMHM PAcCCMATPHUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHUS

2.1

Hcnonb3oBaTth  anreOpandeckyr0 TEPMUHOJOTHIO U CHMBOJHKY,

MPUMEHSTH €€ B MPOIIECCE OCBOSHHSI YUEOHOTO MaTepraa
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2.2

Haxoauth 3HaueHuss OYKBEHHBIX BBIPXEHUN TpH  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX

23

BreimoaaaTs npeoGpa30BaHH51 [OEJIO0ro BBIPpAXKCHUA B MHOI'OYJICH

MIPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BBINOMHATE YMHOXECHHE OJHOWIEHA HA MHOTOYICH M MHOTOWIEHA Ha
MHOTOYJICH, NPUMEHATh (OpMyJbl KBaJapara CyMMBI W KBaJpara

pasHoCTH

2.5

Ocy1iecTBIATh Pa3jIoKEHNUE MHOTOUIEHOB HA MHOYKUTEINN C TIOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOIIero MHOXHTEJNS, TPYIIITUPOBKHU ClIaraeMblx,

MpUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

[TpumensTh npeoOpazoBaHUSI MHOTOUJICHOB ISl PELICHUS Pa3InYHBIX

3aa4 U3 MaTEMaTuKu, CMCXKHbBIX IPEAMCTOB, U3 peanLHoﬁ IMMPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpajJbHBIMH IOKA3aTEIIMHU

1151 IpeoOpa30BaHus BBIPAKECHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemrate JsMHENHBIE ypaBHEHUsS C OJHOM IIEPEMEHHOH, IPUMEHSS
IIpaBWJIa NEPEXOAA OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.

IIpoBepsTh, SIBIAETCS I YUCIIO KOPHEM YPABHEHUS

3.2

[IpumensaTs rpaduueckue METOAbl MPH PELUICHUH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupats mpuMepsl Hap Yucen, SIBISIONINXCS pEelIeHHeM JIMHEHHOTO

YpaBHEHUs C ABYyMs [IEPEMEHHBIMU

3.4

CtpouTh B KOOPJAMHATHOMN TJIOCKOCTH TpadUK JIMHEHHOTO YPAaBHEHHUSI C
IBYMsI TIEPEMEHHBIMH; MOJB3YSICh TPapUKOM, MPUBOAUTH MPHUMEPHI

pellIeHns ypaBHEHUs

3.5

Pemats cuctembl AByX JUHEHMHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMHU,

B TOM YHUCIIE TpapUUECKu

3.6

CocTaBiATh U pelmarh JUHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 yCIIOBUIO 3a/1a4l, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJja4¥ IT0OJyYEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. OyHKmu

4.1

N300pakaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3alMCHIBATh

YU CJIOBBIC MPOMCIKYTKH HA aJII‘66paI/I‘-I€CI(OM SA3BIKC
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4.2

OrMeyaTp B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH IIO 3aJaHHBIM

KOOpAMHATAM

4.3

Crpoutsb rpaduku JuHeHHbIX ¢yHKuuid. Ctpouts rpaduk GyHKIMHM y

= [x]

4.4

OnuceiBaTh € MOMOIIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsI, PACCTOSHHUE, IIEHY, KOJIHUYECTBO,

CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Tonnmarpe rpaduueckuii crmoco® TMpeACTaBICHUS W aHaIM3a
uHbOpMalUY, W3BJIEKaTh M HWHTEPHPETHPOBATH HHPOPMALUIO U3

rpaduKoOB pealbHbIX MPOLECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOT0O 00111er0 00pa30BaHUsA

1

Yucna ¥ BEIYUCIEHUS

1.1

Hcnons3oBaTh HavaJbHbIE MIPEACTABICHUS 0 MHOJKECTBE
JNEHUCTBUTENBHBIX YUCEN JJISi CPAaBHEHUS, OKPYTJICHUS W BBIYUCICHUN,
n300pakaTh JIEUCTBUTEIbHBIC YHCIIa TOYKAMH Ha KOOPJIWHATHOM

IpsAMOI

1.2

[IpuMeHATH TMOHATHE  APUPMETUUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJUTh KBaJpaTHblE KOPHHU, HCIOJB3ys MpPU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH MPe0Opa30BaHUs BRIPAKEHUH, COJEpKAIIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Y$sl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucu  OOJBIIMX M MAajbIX YHMCET C IIOMOIIBIO

JeCSITHUHBIX Apo0eit u creneneit yncna 10

AnrebpanuecKue BHIPAKCHUS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM II0KA3aTesieM, BBIITOIHATh
npeoOpa3oBaHUs BBIPAXKEHUH, COAEPKAINIUX CTEMEHH C IIeJIbIM

IIoKa3aTcJICM

2.2

BbINONMHATE  TOXIECTBEHHBbIE  MpPEeoOpa3oBaHUs  paIlMOHAJIBHBIX

BBIPQKEHHII HA OCHOBE IPaBWJ JCUCTBHM HAJ MHOTOYIEHAMH U
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anredpandecKuMu IpoosMu

23

PacknanpiBath KBagpaTHBINA TPEXUIICH HA MHOKUTETH

24

[IpumensTh MpeoOpa30BaHUs BBIPAXKEHHUM ISl PEIICHUS Pa3InYHBIX

3aa4 U3 MaTEMaTuKu, CMCKHBIX MPEAMCTOB, U3 peanbﬂoﬁ IMPAaKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemarp nuHelHBbIE, KBaJpaTHbIE YPAaBHEHHS M pallMOHAJIbHbIE
YpaBHEHUs, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUU C JABYMs

MNEPpCMCHHBIMU

3.2

[IpoBoauTh mMpoOCTEWIIME HWCCIECIOBAHUS YPaBHEHUH UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TpPUMEHEHHEM TIpapUuecKux
Mpe/cTaBlIeHu (yCTaHaBIUBaTh, UMEET JIU ypaBHEHHUE MWK CHUCTEMa

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

3.3

[lepexoguts OT croBecHOW  (OPMYITUPOBKM  3amadyd K €€
anreOpandeckol MOJENM C MOMOILBIO COCTABJICHHS ypaBHEHUS WU
CUCTEMBbl  ypaBHEHUHN, HHTEPIPETUPOBATH B  COOTBETCTBUH C

KOHTEKCTOM 3a/1a4M MOJTy4YeHHbIN pe3yabTar

34

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW U UX CUCTEMBI,
naBaThb  IpadUyecKyl0  WUIIOCTPALlMI0O  MHOXECTBA  pELICHU

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

IlonuMars ¥ HCOOJIBL30BATh (I)YHKI_II/IOHEUIBHBIG IIOHATUA U A3bIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEIACIATh, 3HAYCHHE
(GYHKIMK 1O 3HAYEHMIO apryMEHTa, ONpPEIeNsATh CBOWCTBA (YHKLIUHU

o e€ rpaduky

4.2

Ctpoutb rpaduku 3JeMEeHTapHBIX (QYHKIUI BUA:
y=k/x

kix
, Y =x%, y = X3, y = |x|, onuCBhIBaTh CBOMCTBA YMCIOBOW (PYHKIIUH IO €€

rpaduky
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Kon
NpoBepPsieMoro
pe3yJjbTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHUsA

1

Yucna ¥ BEIYUCIEHUS

1.1

CpaBHI/IBaTL U ynopsaaoumBaTb pPALUMOHAJIBHBIC W HUPpAOUOHAJIBHBIC

qucia

1.2

Brimonuare apudmernueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIAMH,
coueras yCTHbIE U IUCBbMEHHBIE NPUEMBI, BBIINOJIHATH BBIYUCICHUS C

HppaiuOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHust creneHeld ¢ LENbIMU IIOKA3aTeIMU M KOPHEH,

BBIYHCIIATH 3HAYCHUA YU CIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OprrJISITB HeﬁCTBHTeHBHBIC 4urciia, BBIIOJHATL HPUKUIKY PE3yJIbTaTa

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUH

VYpaBHEHHUs U HEPABEHCTBA

2.1

Pemarr nuHelHble W  KBaJpaTHbIE YpaBHEHHUS, ypaBHEHUS,

CBOJSIIMECS K HUM, POCTEHIINE TPOOHO-pallMOHATIbHBIE YPABHEHUS

2.2

Pemate cuctembl ABYX JIMHEHMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU
U CHUCTEMBI IBYX YpPaBHEHH, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amaun anreOpanyvecKuM CIIOCOOOM C TMOMOIIBIO
COCTABJICHMSI YPAaBHEHMS WIM CHCTEMBI JBYX YPaBHEHHHM C [ByMs

MNEPpCMCHHBIMU

24

[IpoBoauTh mpOCTEHIIME WCCIECAOBAaHUS YPAaBHEHHM U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TpPUMEHEHHEM TIpapUuecKux
NpeCTaBICHU (HapuMep, YCTaHABIMBATh, UMEET JIM YPABHEHUE WU

CUCTEMa ypaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEHHBIE  HEPABEHCTBA, KBAJApPATHHIC  HEPABEHCTBA,
n300pakaTh pellIeHNE HEPAaBEHCTB HA YMCIOBOW MPSMOIi, 3alUCBHIBATh

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
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BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pelHIeHUE
CUCTCMblI HCPABCHCTB Ha qUCI0BONI HpHMOﬁ, 3alMUCbIBAaTh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmnons30BaTh HCPAaBCHCTBA NMPHU PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

PacrioznaBate  (GyHKIIMM ~ HW3yYEHHBIX  BUAOB.  [loka3bIBaTh
CXEMaTHYECKH PaCIIOIOKEHNE Ha KOOPAMHATHOHN TIOCKOCTH rpad)uKoB
byukumii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUITMEHTOB, ONUCHIBATH CBOMCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMaTHYECKH PpACMHOJIOKEHHE HAa KOOPAWMHATHOM
IUIOCKOCTU TpapukoB (QyHKUMH Buaa y = VX, y = |X| U ONHUCHIBATH

CBOHCTBa (PyHKITHIT

3.3

Crpoutb M M300paxkaTb CXEMaTHUYECKH TIpapUKd KBaJpaTHUHBIX
(GyHKUMH, ONUCHIBaTH CBOWCTBA KBAJAPATHUHBIX (YHKUUH MO HX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTHuHyr0 (QYHKIHIO 1O (opmyiie, TPUBOAUTH
NpUMEpPHl KBAJApPAaTHUHBIX (DPYHKIUI M3 peasbHOW KHU3HH, (PU3MKH,

reoMeTpun

Apudmerndeckas U reOMeTpUIecKas Iporpeccun

4.1

Pacrnio3HaBaTh apuMETHIECKYIO0 U TEOMETPHUECKYIO MTPOTPECCUU TIPH

pa3HBIX criocobax 3aJaHus

4.2

BBINONHATE BBIUUCIIEHUS C UCIOJIB30BaHUEM (OPMYNI n-TO UJIEHA
apu(METHYECKOH M T€OMETPUYECKOH MPOrpeccuid, CyMMBbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4ieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTH

4.4

PemraTe 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCICOOBATCIBHOCTAMU, B
TOM YHCJIC 3aJadyu U3 peaHBHOﬁ KHU3HU (C HCIIOJB30BaHHUECM

KaJIbKYyJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna 1 BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHOW (OPMBI 3aMUCH
1.1 npoberi k apyrou. IloHsiTHe panMOHAIBHOTO YHWCJA, 3allUCh, CPaBHEHWE,
YHOPSAA0OYMBAHUE PALIMOHAIBHBIX YHCEI
1o Apudmerndeckue necTBUS ¢ pallMOHAIBHBIMU YUCIaMH. Pemienue 3am1a4 u3
' peanbHON NPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeIeNeHre, Npeodpa3oBaHUe
' BBIPQ)KEHUI Ha OCHOBE OIIPEIEIICHUS, 3aUCh OOJIBIINX YUCE
14 [TponeHTHl, 3alIMCh MPOLIEHTOB B BHUJE ApoOU M OpoOU B BHUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILIEHUE 331a4 U3 PEAJTbHON TPaKTUKU
s [IpumeneHne nNpU3HAKOB  JEIMMOCTH, DPAa3IOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHple  3aBMcHMMOCTH, B TOM 4Hciae InpsMas u  oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
51 IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKCHUS C NEPEMEHHON. JlomycTUMBIE
' 3HAYCHUS IEPEMEHHBIX
27 [IpencraBneHre 3aBHCHMOCTH MEXKIy BEIWYMHAMH B BUIC (OPMYJIHL.
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBaHue  OYKBEHHBIX  BBIPDAXKEHMH, TOXXIECTBEHHO  paBHBIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HAaTYpaJbHBIM I10Ka3aTeIeM
5 OpHowieHbl 1 MHOrouneHsl. CreneHb MHorowieHa. Clo)keHue, BbIUUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
26 DopMyJIbl COKPAaIEHHOIO YMHOKEHUS: KBAaJPaT CyMMBbI M KBaJIpaT Pa3HOCTH.
' ®opmyJsia pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUs
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VYpaBHeHHe, KOpeHb YpaBHEHHs, MpaBuja MpeoOpa3oBaHUs YypaBHEHUS,

>l PaBHOCUIILHOCTh YPaBHEHHI
1 JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCJIO KOpPHEW JIMHEWHOIO
' ypaBHEHUS, PEIICHNE TUHEUHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHUM MO YCJIOBHIO 3a7ayu. PellleHre TEKCTOBBIX 3a7a4 C
' IIOMOILBIO YPAaBHEHUIN
34 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JHMHEWHBIX ypaBHEHUH C ABYMsl I€peMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. IIpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunare! u rpadpuxu. yHKImm
4.1 Koopaunara Touku Ha mpsiMoi
42 UucnoBble NPOMEXYTKU. PaccTosiHie Mexy ABYyMs TOYKaMU KOOPAWHATHOM
' IPsIMOi
43 [IpsimoyromnpHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKHM Ha KOOPJAMHATHOM TIOCKOCTH
44 [Tpumeps! rpadukoB, 3amaHHbIX (Gopmymnamu. UreHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk pynkunu. CoricTBa QyHKIMIA
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkmm y = [X|
47 I'paduueckoe permieHUe JUHEWHBIX YPAaBHCHMM W CHUCTEM JIMHEHHBIX
' YpaBHEHUNU
8 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
{1 KBagpatuslii kopeHb u3 uucna. llonstHe 00 upparMoOHAIBFHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHUS HPPALMOHATIBHBIX YHCE
CpoiicTBa apuMETHYECKUX KBAIPATHBIX KOPHEH W WX TPUMEHEHHE K
1.2 MpeoOpPa30BaHUI0 YUCIIOBBIX BBIPAKCHUIN W BHIYUCICHUSAM. JeHCTBUTEIbHBIE
yucia
1.3 CreneHb c 1enbIM MokasaTesneM u e€ cBoiicTBa. CTaHIapTHas 3alKuCh Yucia
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2 AnreOpandeckue BhIpaKCHUS
2.1 KBanpaTHblii TpEXUIIEH, pa3ioKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO allreOpandecKoi 1poodu
2.3 CrnoxxeHue, BEIYUTaHNE, YMHOXKEHHUE, JCIICHHE alreOpandecKux Apooeit
2.4 PanrionansHbIe BRIp@XEHUS U UX TIPEOOpa3oBaHNe
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyia KOpPHEH KBaJIpaTHOTO YypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM#, CBOIAIINUXCA K TUMHEHHBIM U KBAIPATHBIM
3.3 [Ipocreitmme qpoOHO-pallMOHATIBFHBIC YPaBHEHUS
I'padmyeckas uHTEprpeTanysi ypaBHEHUM C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM
4 OyHKIUU
il [Tonsstue dynkuuu. OOMacTh ompeneaecHUss W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CriocoOsl 3a7aHus QyHKIUN
4.2 I'padux Gpynkuuu. UreHne cBOWCTB GYHKLINU 11O €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLUINX PeaTbHbIE TPOIECCHI
4 @OyHKIUHN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO IPOIMOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX TpauKu
4.5 OyHKIMU y =x7, y = X7
4.6 OyHKIIMH y = X, ¥ = |x]
4.7 I'paduueckoe pelieHne ypaBHEHUH H CUCTEM YpaBHEHUH

9 KIIACC
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BIYKCICHUS
. ParonanbHble yMcla, MppalMoOHANbHBIE 4YHCNA, KOHEYHbIE M OECKOHEUHbIE
’ JIECSITUYHBIE TPOOH
MHOkecTBO 1eHICTBUTENBHBIX YHCEN, JEHCTBUTENIbHBIC YHCIa KaK OECKOHEUHBIE
1o JecATUYHbIe ApoOHu. B3anMHO OJJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXXECTBOM
’ JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOMN NpsiMoi. CpaBHEHUE IEUCTBUTEIbHBIX
yucel
1.3 ApudmeTrndeckne IeHCTBUS ¢ IEHCTBUTEILHBIMU YHUCITAMA
W3mepenus, npubinxeHus, oleHKU. Pa3Mepbl 00BbEKTOB OKpPY>KAIOLIEr0 MHpa,
14 JUINTENIBHOCTh MPOLECCOB B OKpyxkawmeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmkenus. Okpyrienue uucen. Ilpukuaka u oueHka
Pe3yNbTaTOB BBIYMCIICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASIINXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHenue. llpumepbl pelleHHs ypaBHEHUH TPETbe U
' YEeTBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIIN
2.5 Pemenune nqpoOHO-palimoHaNbHBIX YpaBHEHHUI
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHHE ¢ IByMS IEPEMEHHBIMU H €0 Tpaduk
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU
9 Pewenne cucreM IByX YpaBHEHMM, OJHO W3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOH CTENIEHU
2.10 I'padraeckas mHTEpPHpPETALNS CHCTEMBI YPaBHEHUH C IBYMSI TIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CriocoooM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PereHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pewienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
516 I'padmueckas mHTepnpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

MEPEMCHHBIMU
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3 DyHKIUU

31 KBaaparnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapabona, KoOpAMHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b n ux cBoricTBa

33 I'paduku Qynkuuit y=~k/x, y = x° 1 ux cBOWCTBA

34 I'paduku Qynkuuii , u ux cBoiicTa
4 UYucnoBsle NOCIEN0BATENBHOCTH

il Onpenenenne U cnocoObl 3aIaHKsI YMCIOBBIX TOCIEA0BATEIILHOCTEH. 3a/1aHne
' NOCJIEI0BATEILHOCTU PEKYPPEHTHOM (hopMyIol 1 popmMyIioif n-ro dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apuMeTHUECKOM
' IPOTPECCUU, CyMMBI IIEPBBIX 71 YIEHOB

n I'eomerpuyeckas mnporpeccus. Popmysbl #1-TO 4WIEHA T'€OMETPUUYECKOMN
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YIEHOB

44 N3o0paxkeHue wieHOB apu(PMETHUECKOM U TeOMETPUYECKOH IMpPOrpeccHii
' TOYKAMHU Ha KOOPJMHATHOW MIIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMATBHBIN pOCT

4.5 CI10KHbBI€ TPOLEHTHI
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ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeIMETHBIM pPe3yJbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O
o0urero oopazoBanus Ha ocHose PI'OC

YMeHHe OmnepupoBaTh MOHATHUSAMHU: MHOXECTBO, IIOJAMHOXECTBO,
olepanyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHSITHIMMU:
rpad, cBA3HBIN rpad, AepeBO, LMK, NMPUMEHATh UX NPU PELICHUU
3aJja4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpecTaBlIeHIe MHOXKECTB
JUIsL OTIMCAHMS PEABHBIX IPOLECCOB U SBJICHUM, IIPU PELICHUU 3a1a4

U3 IpYruX y4eOHbBIX MPEAMETOB

YMeHue onepupoBaTh MOHATUSIMHU: ONpeesieHHe, akchuoma, Teopema,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HaBaTh HUCTUHHBIE U JIOKHbBIE
BBICKA3bIBaHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKAa3bIBaHU I

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, IPOCTOE U
COCTABHOE YMCIJIO, JEIUMOCTh HATyPAJIbHBIX YHUCEN, NPHU3HAKU
JIETUMOCTH, LeJI0e YHUCIO0, MOIYJb YHCIA, OOBIKHOBEHHAs IpoOb U
JecsiTuYHasi JpoOb, CTaHIAPTHBIM BUJ 4YKCia, PAMOHAIBLHOE YHUCIIO,
UppAlMOHATILHOE YHUCIO, apu(METHYeCKUil KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JIEUCTBHS C 4YHUCIaMHu, CpaBHUBATb U
YHOPSIOYMBATh YWCIA, NPEACTABIATh YHCIAa HAa KOOPJIAMHATHON
NpsIMOM, OKPYIJIATh YHUCIA, YMEHUE JellaTb MPUKHUIKY U OLIEHKY

pe3ysbTaTa BRIYUCICHUN

VYMeHHe OonepupoBaTh MOHATHSAMHU: CTEIEHb C LENIBIM ITOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBI KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPaIbHOW CTETIEHH
Oosbllle €IMHUIBI; YMEHHE BBIIOJHATH pacuéTel 1Mo (opmynam,
npeoOpa3oBaHUsl LENbIX, JPOOHO-PAllMOHANBHBIX BBIPAKCHUH |
BBIPQKEHUI C KOPHAMH, Pa3IOKEHHE MHOTOUYJICHAa Ha MHOXHTEIH, B
TOM 4YHCJIE€ C HCHONb30BaHWEM (OPMYJ pPAa3HOCTH KBAapaToB |

KBaJpara CyMMBbI U pa3HOCTH

YMenue ONCpHUPOBATH MOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C
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OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pelllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEPEMEHHOM, CHCTEMbI
JBYX JMHEHHBIX YPaBHECHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 IPYTUX MPEAMETOB
U TIPAaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAHHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pPEIICHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUIMH: GYHKIUS, Tpapuk QyHKIIUH, HYITH
byHKIUY, MIPOMEXKYTKH 3HAKOIMIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEE W HAMMCHBIICE 3HAYCHUS
byHKIMN; yMEHHE OTIepUpPOBATH TOHSITUSIMH: npsimast
MPONOPIIMOHATBHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTUIHAs (yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapabona, rumnepOosa; yMeHue
CTpouTh rpaduku GyHKINHA, UCTIONB30BaTh rpadyKH JJIs ONPEACIICHUS
CBOWCTB NIPOIIECCOB M 3aBUCHMOCTEH, JJIS PEIICHUs 33aJad U3 IPYTUx
Y4eOHBIX TPEAMETOB W pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyJIaMy 3aBHCUMOCTH MEXKIY BETHUYNHAMU

YMeHue ONepUpOBaThH MOHSATUSIMHU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuYeckass  IMPOrPEecCUu;  YMEHHUE
MCIOJIb30BaTh CBOMCTBA TOCIENIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3aJady, B TOM 4YMCIE 3ajad U3 JAPYTux

Y4EeOHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue pemarb 3aaud pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI,
IO WM 4YacTH, IBUXKEHHE, padoTy, IIeHy TOBAapOB U CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 3a7a4i U3 00JacTH yIpaBICHUS JTNIHBIMU U
ceMeMHbIMU  (UHAHCAMM); yMEHHME  COCTaBIISAITh  BBIPAXKECHMS,
ypaBHEHHUs, HEpPAaBEHCTBA M CHCTEMbl [0 YCIOBHUIO 3aJayd,
UCCIIEIOBATh MOJyYEHHOE PELIEHNE W OLEHUBATh MPaBAOINOJA00HOCTh

MOJIYUCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, Mpsimas,
7y, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUI TPEYTOJIbHUKH, MPSAMOYTOJIbHBIA TPEYTOJIbHUK,

Me/iraHa, OMCCeKTpUca M BBICOTa TPEYrOJbHHMKA, YETHIPEXYTOJIBbHUK,
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napajuiefiorpaMM, pomO, TpPSIMOYTOJBHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajaud, B TOM YHUCJIE U3 TOBCETHEBHOM
KU3HH, Ha HAXOXICHUE T€OMETPUUYECKUX BEJIMYUH C MPUMEHEHHEM

M3YUYEHHBIX CBOUCTB (PUTYp U (paKTOB

10

YMeHHne OmnepupoBaTh IOHITHUSMHU: PABEHCTBO (QHTYp, pPaBEHCTBO
TPEYTOJbHUKOB; TMapaUIeIbHOCTh U TEPHEHANKYISIPHOCTh TMPSMBIX,
YroJl MEXIYy NpSIMBIMH, TEPICHIUKYISAP, HAKJIOHHAS, MPOCKIIHS,
nonobue Guryp, mogo0HbBIC TPEYTOILHUKH, CAHMMETPHUSI OTHOCUTEIBHO
TOYKH W TPSIMOI; yMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO H
nonobue Guryp, mapaieTbHOCTh U MEPIECHANKYISIPHOCTh MPSMBIX B

OKpY’KalolieM MHpe

11

YMeHue omnepupoBaTh IMOHATUSAMM: JUIMHA, PACCTOSIHUE, YTOJd
(BeMIMuMHA yrIjla, CUHYC U KOCHMHYC yIja TPEYroJbHUKA), IJIOLIA/b;
yMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OPMyNbl TEpUMETpa U  IJIOLIATU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAIU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuIeJeNUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpPUrOHOMETpHUECKHME COOTHOLICHHS  JUIA

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOMIaACH

12

YMeHue wu300pakarh IUIOCKHE (QUTYpBI W HUX KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPbl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIMUCAHUTIO

13

YMeHnue onepupoBaThb MOHATHSMH:  MPSAMOYTOJNbHas — CHUCTEMa
KOOpJIWHAT, KOOPJWHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOPA Ha YKCIIO, CKAISIPHOE MPOU3BEICHHE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI U KOOPIWHATHI JJISl MPEICTABICHUS
JaHHBIX M pELIeHUs 3aJady, B TOM 4YHCIE M3 JPYIHX Yy4eOHBIX

IIPEAMETOB U PEaIbHOM JKU3HU

14

YMeHue omepupoBaTh TIOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
TUarpaMMbl, TaONMIBL, cpeaHee  apupMETHYECKOoe, MeauaHa,
HauOoJplllee ¥ HAaUMEHbIIEEe 3HAYEHHUsS, pazMax YMCIOBOro Habopa;

yMEHHE  U3BJIEKaTh, MHTEPHPETUPOBATH U  MPEOOpPa3OBHIBAThH
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MHGOpMalLMIO, MPEICTABICHHYI0 B Ta0iuIax W Ha Juarpammax,
OTPaKAOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBl B

OKpY KaroIlleM MUpe

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4YailHBIA ONBIT (CIy4dalHBIN
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA HCXO.)
CIly4yailHOrO OIbITa, CIIy4aifHOE€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOAWUThb BEPOATHOCTU CIIy4alHBIX COOBITHMII B OIBITaX ¢
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BaHHOIO nepedopa M € MCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PpPEaTbHBIX
COOBITHM M SIBIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMHA B OKPYXAalOIIEM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BBHIOMpaTh MOAXOAAUIMA W3YyUEHHBI METOJ Ui peIICHUs
3a/1a4¥, IPHUBOJUTH NMPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMUCBIBATH OTAEIbHBIC BBINAIOIINECS  PE3YJIbTATHhl,
IIOJIyYEHHBIE B XOJE pa3BUTUSA MAaTEMaTUKU KaK HAayKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOHU

U BCEMUPHOU UCTOPUH
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INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 Yucna u BEIYUCICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH HENBIX YUCEeT

1 OObIKHOBEHHBIE W JIECATHYHBIE  JpOOHM,  TPOIEHTHI, OECKOHEUHBIE
. MIEPUOTUYECKHE TPOOH

13 PanmonaneHbie  uncna. Apudmerhyeckue oOmepanuud ¢ palroOHATbHBIMHU
' YUCIAMHU

14 HeiictBuTenbHble uHchaa. ApupMETHYECKHE OINEpalud ¢ JeHCTBUTEIbHBIMU
' YUCIaMHU

Ls [MpubnuxEéHHple BHIYUCICHUS, TpaBUiIa OKPYTJICHUS, MPHUKUAKA U OICHKA
' pe3yJibTaTa BBIYMCIECHUN

2 Anrebpanyeckue BhIpaKeHUs

2.1 BykBeHHbIe BhIpaxeHUs (BBIPAKECHHS C IIEPEMEHHBIMU )

55 Crenenb ¢ uensiM nokaszareiieM. CTeneHb C pPalMOHAIBHBIM [OKa3aTeJIeM.
' CBoiicTBa CTENEHU

2.3 MHorouneHsl

2.4 Anrebpanyeckas 1po0b

)5 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apu(pMeTUIECKUMHU KOPHSIMH HaTypalbHON CTETIeHH
3 YpaBHEHUs U HEPABEHCTBA

31 Lensle u npoOHO-parnvioHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' yYpaBHEHUNU

35 Lensle u apoOHO-panmoHanbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a/1a4
4 YucnoBbIe MOCIEN0BATEILHOCTH

4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEMN

4.2 Apudmerndeckass W rTeoMeTpudeckas mporpeccuu. Ddopmyna  CIOKHBIX
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MPOLIEHTOB
5 DyHKIUU
Oynkuus, crnocodbl 3amaHus ¢GyHkuumu. ['padpuk  Pynkumu. OOmacth
oTpeieNICHUs 1 MHOXKECTBO 3HaueHuN ¢yHkuuu. Hynu ¢yakuun. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIHHA. MaKCUMyMBl H
MUHUMYMBl (yHKIMH. Hanbospliee W HauMeHbllee 3HaueHHE (YHKIMU Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha NpSAMON U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPANHATHI HA TNIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKH
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsbl Ha mmockocTr
8 BepositHOCT 1 cTaTCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) Maremartuka. Anre6pa: 7-i kjacc: 0a30BbId YPOBEHb: yueOHUK; 15-¢
u3nanue, nepepadborannoe. / MakaperueB F0.H., Munmatok H.I'., Hemikor K.1. u
ap.; nox pex. TensikoBckoro C.A. — M.: [Ipocsemenue, 2024;

2) Maremaruka. Anrebpa: 8-if kiacc: 0a30BbIi yPOBEHb: y4eOHUK; 16-¢
u3nanue, nepepadorannoe. / Makapsraes F0.H., Munnrok H.I'., Hemkos K.W. u
np.; nox pex. TemsikoBekoro C.A. — M.: Tlpocsenienue, 2024;

3) Marematuka. Anrebpa: 9-if kimacc: 6a30BbIil ypOBEHb: y4eOHUK; 15-¢
u3nanue, nepepadborannoe. / Maxkaperues F0.H., Munmatok H.I'., Hemkor K.1. u
ap.; noxn pex. TensikoBckoro C.A.— M.: IIpocsemienue, 2023.

METOJIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1) bank 3amanuit nns (GOpMUPOBAHUS U OLEHKH (DYHKIHMOHAIBHOM
IPaMOTHOCTH OOY4YaromIMXCs OCHOBHOM MIKOJABI (5—9 Kiacchl) [DneKTPOHHBIN
pecypc]. — Pexum pmocryma: http:/skiv.instrao.ru/bank-zadaniy/ (mara
obpamenus 12.05.2025);

2) T'mazkoB 1O.A., T'amamBunu M.S. Tectet mo Aunre6pe. 7 Kiacc.
MakaperueB. PI'OC (k HoBomy DITY). — M.: Ok3ameHn, 2024, - 126 c.;

3) I'maskoB FO.A., lamamBmwm M.S. Tectet mo Anrebdpe. 8 Kiacc.
MakaperueB. PI'OC (k HoBomy DIIY). — M.: Ok3amen, 2020. - 112 c.;

4) I'mazkoB HO.A., I'amamBunu M.{., Bapmasckuit M.K. Tectbl mno
Anreope. 9 Knacc. Makapeiue. ®I'OC (k HoBomy DIIY). — M.: Dk3ameHn,
2022.-126c.;

5) I'mazkoB HO.A. CamocrtosTenbHble W KOHTPOJIbHBbIE PaOOTHI IO

anrebpe. 7 kmacc. K yueOnuky FO.H. MaxkapsiueBa u ap. mox pea. C.A.
TensikoBckoro «Anredpa. 7 kimace». — M.: Ok3amen, 2022. — 190 c.;

6) I'mazkoB HO.A. CamocrosiTenbHbIE U KOHTPOJIbHBIE PabOTHI IO
anrebpe. 8 kmacc. K yueOnuky FO.H. MakapeiueBa u ap. mox pea. C.A.
TenskoBckoro «Anredopa. 8 kiace». — M.: Dk3ameHn, 2022. — 144 ¢.;

7) I'mazkoB HO.A. CamocrtosTenbHble W KOHTPOJIbHBIE PaOOTHI 10
anredpe. 9 knacc. K yuebnuky FO.H. MakapeiueBa u ap. mox pen. C.A.
TensikoBckoro «Anredpa. 9 kimace». — M.: Ok3amen, 2020. — 144 ¢.;

8) JlocTmkeHne MeTanpeaMETHBIX pEe3yJIbTATOB B paMKax H3yYCHHUS
MpPEAMETOB MaTeMaThdeckoro Ojoka (OCHOBHOE o0Imiee oOpa3oBaHue):
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meroaudeckue pekomenaanuu / JI.O. Pocnora, E.E. AnekceeBa, E.B. By1ko;
non pen. JI.O. Pocnooii. — M.: ®I'BHY «MHCTUTYT CTpaTeruvd pa3BUTHS
obOpazoBanmsi», 2023.— 73 c.: wmn. Pexwum pocrynma: https://edsoo.ru/wp-
content/uploads/2023/12/ ~ meta_matematika Ol.pdf  (mara  oOparieHus
12.05.2025);

9)Ky3ueunosa JI.B., CyBopoa C.b., 3BaBuu JI.U. Anre6pa 7 kiacc.

Hunaktuyeckue Matepuasibl 1o wMarematuke. — AO  «UM3parenbcTBo
«IIpocsemenue», 2024. — 128 c.;

10)>Koxos B.U., MakapsiueB IO.H., Munmaroxk H.I'. Anrebpa 8 kimacc.
Hunaktudyeckue Marepuanbl 1o wmatemMatnke. — AO  «M3paTenscTBO
«IIpocBemenuey, 2023. — 125 ¢.;

11) MakapsrueB FO.H., Munaiok H.I'., KpaiineBa JI.b. Anre6pa 9 kmacc.
Hunaktudyeckue Marepuasibl 1o wmatemMaruke. — AO  «M3paTenscTBO
«IIpocsemenue», 2023. — 96 c.;

12) Marematuka. Anrebpa: 7—9-e¢ kiaccel: 0a30BbI  YpPOBEHbB:
METOJIMYECKOe MOocoOHe K MpeaMeTHOW JHMHUM yuyeOHuKoB mo anredpe FO.H.
Makapseruesna, H.I'. Munarok, K.M. HemkoBa u ap. / Kpaiinera JI.b. —
M.: IIpocBewenue, 2023. - 54 c.;

13) Maremaruka. Peanuzauus tpeboanuii ®I'OC ocHOBHOrO 00IIETO
oOpazoBanus: Meroanueckoe mnocodue mns yuurtens / JI.O. Pocnosa, E.E.
AunexkceeBa, E.B. byuko; nox pea. JI.O. PocnoBoit. — M.: ®I'BHY «HHCTUTYT
cTpaTeruu pa3Butus odpazoanus PAOy», 2022. — 264 c.: un. Pexum goctymna:
https://edsoo.ru/wp-content/uploads/2023/08/MATEMATUKA.-Peanuzarusi-
TpeboBanuii-OI'OC-O00.pdf (nara oopamenus 12.05.2025);

14) DnexkTpoHHBIM OaHK 3adaHWil ISl OIEHKHA (PYHKIIMOHATHHOU

IPaMOTHOCTH [DneKTpoHHbIN pecypc]. — Pexxum noctyna: https:/fg.resh.edu.ru/
(mara obpamenus 12.05.2025).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

1. DOnexTpoHHbIE O00pa3oBaTelbHBICE PECYpPCHl, JAOMYIIEHHBIE K
WCIIOJIb30BAaHUIO TIPY peaTH3aIK UMEIOIINX IOCYIapCTBEHHYIO aKKPEIUTAIUIO
o0pa30BaTeNbHBIX MPOTPaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpennero oOmero oOpa3oBaHus TpuKazoM MwuHNpocBemenus Poccuu ot
18.07.2024 Ne 499:

- DOP: «Anredpa, 7 (8,9) knaccey. — OO0 «SAKmaccey;
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- D0P: «OCHOBHOI rocyJapCTBEHHBIN 3K3aMeH 9 kiacc, MaremaTtukay.
— 000 «Kmnacey;

- Bcepoccuiickue npoepouHsie padoTel 7 (8) kimacc, MatemaTtuka. —
000 «AKmaccy;

- Maremaruka. Anrebpa, 7 (8,9) xmacc. — ®I'AOY IO «Axamemus
Munnpocsenienust Poccumny;

- Jlomamnue 3amanus. Anredpa», 7-9 kmaccel. — AO «3marenbcTBo
«IIpocsemieHuey;

- Maremaruka. Anrebpa. MuTepaktuBHble 3amanus. 7 (8,9) kmacc. —
00O «Ckaenry;

- Maremaruka. 5 - 9 knaccel. — I'TAOY BO MI'TIY;

- Kypc ypokos no anredpe 7 knacc. — OO0 «MTHTEP/IA»;

- Maremartuka. Kontponbsasie paboTsl. IHTepakTuBHBIE 3a1anus. 7 (8,9)
knacc. — OO0 «CxkaeHry;

- TectoBerie ynpaxunenuss mo anredope mist 7 (8,9) kmacca. — OO0O
«Yuun.py»;

- TecroBbie ynpaxHenuss OI'D mo maremartuke. 9 kmacc. — OOO
«Yun.py»;

- DIeKTpOHHBIM y4eOHMK TO0 Maremaruke. 5 - 9 xmacc. — OOO
«Yun.py»;

- OKO BIIP KMM. Marematuka. 7 (8) kimacc. — OO0 "OK3AMEH-
MEJINA.

2. OTkpeITBIE  OOWIEAOCTYMHBIE  O0pa3oBaTelbHBIC  MaTepUalbl,
pa3MelieHHbIe Ha HH()OPMALMOHHO-00pa30BaTeIbHBIX OPTAIaX:

- https://uchitel.pro/ - YuutenslIpo. KoHCIEKTBI U TECTHI MO NPEAMETY
«Anrebpa». M3yuenue Anredpsl mar 3a marom. OHnaitH-y4eOHuk. 7-9 knacc;

- https://resh.edu.ru/subject/16/ - Poccuiickas 53JeKTpOHHas IIKOJA.

Anrebpa. 7-9 knacc;
- https://m.edsoo.ru/ - bubnuoreka 1UPPOBOro 00pPa30BATEILHOTO

koHTeHTa (bubnuoreka [{OK);

- https://education.yandex.ru/main - Snaexc ydeOnuk. CoBpemMeHHOE
oOpa3oBaHKe Ha OCHOBE TEXHOJIOTUI SHIEKca;

- https://testedu.ru/test/matematika/7-klass/ - OOpa3oBaTenbHbBIE TECTHI.
Tectbl Mo MaTeMatuke s 7 (8,9) kiacca;

- https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ -
bank 3ananuii. MaTemaTudeckas rpaMOTHOCTb. 5-9 KJacchl;
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https://etudes.ru/etudes/ - MaremaTu4eckue 3TIOAbI (3aHUMATEIIbHBIC 3a/1a4H,

CIOJKETBI U TIp.).
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