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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «AnreOpa» sl oOOydarommxcs c
3aIep’KKOM  mcuxuueckoro pazputus (nanee — 3I[IP) Ha ypoBHE OCHOBHOTO
o011ero 06pa3oBaHus COCTaBlIEHa HA OCHOBE

*  ®enepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOIO CTaHIapTa OCHOBHOTO
obmero obpazoBanus (IIpuxaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC 000),

®DenepaibHOM aIaNTUPOBAHHON 00pa30BATENLHON MPOTPAMMBI OCHOBHOTO
oOmiero o0paszoBaHus g OOYYaIOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3nopoBbs (IIpuka3z Munnpocsemenus: Poccun ot 24 Hosiopst 2022 r. Ne 1025),
®DenepasibHOM paboyeil mporpaMMbl OCHOBHOTO OOIIETO OOpa3oBaHUA IO
ydueOHOMY npenmMeTy «MaremaTukay,

@epepalibHOM MHporpaMMbl BOCHHUTAHUSA, C YYE€TOM paCIPECICHHBIX 10
KJIaccaM TMpoBepsAeMbIX TpeOoBaHMM K pe3yinbTaTaM ocBoeHusi denepanbHoi
aJanTUPOBAaHHOM  00pa30BaTENbHOW  NPOrpaMMbl  OCHOBHOIO  OOWIETO
oOpazoBaHus JIJIsi 00YUYaIOIIUXCS C 33JIEPKKOU IICUXUUECKOTO Pa3BUTHS.

C UBMEHEHUSIMU, YTBEPKACHHBIMU:

. [Ipukazom MunucrepctBa mnpocBemienuss Poccuiickoit ®enepauun ot 8
okTsi0pst 2025 1. Ne 729 "O BHeceHMHM H3MEHEHUW B HEKOTOPBIC MPUKA3bI
MunucrepctBa  mpocsenieHust  Poccuiickor  @enepanuu, — Kacarouuecs
dbenepanbHbIX 00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHUs M CPEIHET0 00111ero oopa3oBanus";

. ITpukazom MunucrepctBa mnpocBelieHust Poccuiickoit ®@enepauun ot 10
HOsiOpst 2025 1. Ne 808 "O BHeceHMM HW3MEHEHHH B HEKOTOPHIC MPUKA3bI
MunucrtepctBa  mpocBenieHust  Poccumiickoir  @enepanuu, — Kacarouumecs
dbenepanbHbIX 00pa30BaTENbHBIX MPOTPAMM HAYaJIbHOTO OOIIETO OOpa3oBaHUs,
OCHOBHOTO 00111eT0 00pa3oBaHusl U CpeIHero od1iero oopazopaHus”

B paboueil mporpamme yuTeHbl HAEU M TMoJiokeHuss KoHuenmuu pa3BUTHs
MatemaTudeckoro oopazoBanus B Poccutickoit denepaimm.

Anrebpa SBIISICTCS OJHHUM M3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETO
oOpa3zoBaHus: OHA 0OECIIEYMBACT U3YUEHUE APYTUX JUCHUIUINH, KAaK €CTeCTBEHHO-
HAy4yHOTO, TaK M TYMaHUTapHOrO IIMKJIOB, €& OCBOEHHE HEOOXOJIUMO s
MIPOJI0JDKEHUS 00pa30BaHUs M B TIOBCEIHEBHOM ku3HU. Pa3BuTHe y 00y4aromuxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUH € CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B TIpUpOJic W OOIIECTBE, POJIM MATEMaTUYECKOTO MOJICIUPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIS aanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOYyeT KPUTHUUYHOCTU MBILLICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSI M BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUS. OCBOeHUE Kypca areOpbl 00eCIIeunBaeT pa3BUTHE



JIOTHYECKOTO MBIIUJICHUSI OOYYarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJIeHUs, 0000IIeHIEe U KOHKPETU3AlNI0, a0CTparupoBaHue u
aHanoruto. OOydyeHme  anrebpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MO3TOMY CaMOCTOSATEIbHOE
pelieHue 3a1a4 SBISIETCS peau3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00yUYEeHUSI.

B cTtpykrype mnporpammbl ydeOHOro Kypca «Anredpa» sl OCHOBHOTO
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANMYECKIE
JuHuK: «YHucna ¥ BeIUUCICHUSN», «ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukiun». Kaxnmas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAECTCs Ha NPOTSDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xone u3ydeHuss ydeOHOro Kypca oOydaronumcs
MPUXOJIUTCS JOTHYECKH PACCYX AAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBsI3M ¢ 3TUM B IporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro o0pa3oBaHus U CIOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTHueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOW OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM JJIst
JANBHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIuXcs
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBS3aHO C pAlMOHAJIBHBIMH M HUPPALUOHATBHBIMH YHCIaAMHU, (HOPMHUPOBAHUEM
MPEJCTABICHUN O JIEMCTBUTEIBHOM YHCIJE. 3aBEPUICHUE OCBOCHHUS YHCIIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIo.

CopepxaHue AByX alreOpandeckux JUHUM — « AreOpanuecKkue BhIPaKEeHUS
U «YpaBHECHUS] U HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTOo JJIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl Y4YEOHBIM Marepuan TPYyHNIUPYeTCs BOKPYT
palMoHaNIbHBIX BBIpaXKEHUI. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNed, ONMUCAaHUS MPOIECCOB U
SBIIEHUN peanpbHOro Mwupa. B 3amaum oOydeHuss anreOpe BXOMAT TakkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO  MBIIUIEHUS, HEO0O0XOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEN K MaTeMaTHI€CKOMY TBOPUECTBY.



Coneprxkanve pyHKITMOHATBHO-TPa(PUIECKON JIMHUH HAIEICHO Ha TOJyICHHE
OOy4aroUMHUCS 3HAHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYECKOW MOJIEIH
JUISL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue marepuana CrocoOCTBYET PA3BUTHUIO Yy OOYyYarOlUXCs
YMEHHSI UCIIOJIb30BaTh PA3JINYHbIC BBIPA3UTEIbHBIEC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaa B (opmupoBaHHe
IPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl COJECpP KaHUS:
«Uucna © BBIUMCIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Hegnento), B 8 kimacce — 102 ygaca (3 vaca B Hezeno), B 9
kiacce — 102 yaca (3 vyaca B HeZIeo).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANIBHBIX uuceld. ApudmeTrnueckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIeIeHUs, 3aUCh 00NbIIMX yuceln. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IPOTIOPLMOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHHS: KBaapar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JIByMs IEPEMEHHBIMHU. PellleHne cucTteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YUnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynxun. CpoiictBa Qpynkumii. Jluneitnas yunkuums, e€ rpaduk. ['papuk GyHkium
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPEOOPA30BAHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XuineH, pas3ioKEHWE KBAJAPATHOTO  TpEXWIEHAa Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMU. lIpumepnl pemieHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTpaKaIOIIKUX peaTbHbIE MPOIECCHI.



@DYHKIIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, MppalMOHANIBHBIC YHCIA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE [IEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JIEUCTBHS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHMCIAOBBIE  MOCACA0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckas U reoMerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHbIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUECKUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTHA U 3HAYMMOCTHU JJIA PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(pICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX MOCJEACTBUU I OKPYKAIOIIEH cpeabl, OCO3HAaHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JeATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHSITHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH U  MOPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABJICHHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHbBIE JI0Ka3aTeIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh GopMy TpeACTaBiIeHUS HWHPOpMaUu € WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHHS 3a7aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUAYAJIbHON paboThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYAHOCTEHH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYUCICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEp KAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK  JACIUMOCTH,  pPa3joKEHHUEe Ha  MHOXKHUTEIU
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXKEHUS B~ MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIIEero MHOXHTEINSA, TPYNIUPOBKH  CJIAraeMBbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypallbHBIMU IOKa3aTeNlsiMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHNS U HEPAaBEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
MepexoJia OT UCXOJTHOTO YPABHEHUSI K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupate nOpuUMEpbl TApP YKCEN, SBISIIOMIUXCA PEIHICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHHUW II0 YCIOBHUIO 3a/Ja4d, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTarT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW MUIOCKOCTH TOYKHM IO 33JIaHHBIM KOOpJIMHATaM,
CTpouTh rpaduku uHEeHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKIIUHU 10 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyuces U1 CPaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apudMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJIpAaTHBIE KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJIATOP, BBIMOIHATH
npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONB3YS
CBOMCTBA KOPHEW.



Hcnonb30BaTh 3anmucy OOJIBIIMX W MAJIBIX YKCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHU C LEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TI'paUUECKUX MPEACTaBICHUN (yCTaHABINBATH, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHHI,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKy0 WUTIOCTPAIIUI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU

[loHnMaTh W HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3Ha4YeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (QYHKIMIA BUAA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YNIOPSAAOUYUBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY PE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMS MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHbIE HEPaBEHCTBA, KBAJIpAaTHBIC HEPABEHCTBA, HU300pakaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucuMocTH# 0T
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTuuHyo QyHKIUIO 110 GopMylie, TPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHclie 3a7]aud U3 peaqbHON KU3HH (C UCIIONB30BAaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE

INNIAHUPOBAHME 7 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OcHoBHOE OCHOBHBIE BU/IBI JICITCIBHOCTH 00yUYaIOIIUXCs
(TemnI) Kypca 4acoB coJiepKaHue
Yuciia ¥ BEIUMCIIEHNS. 25 IToustue CucremMaTu3uMpoBaTh U 000ralATh 3HAHUS
PanmmonanbHbIC Yncia pPallMOHANILHOTO YKCia. | 00 OOBIKHOBEHHBIX M JIECITUYHBIX IPOOSIX.
Apudmerndeckue CpaBHHUBATB M YNOPSA0YMBATH APO0H, TPeoOpPa30BhIBas
JICUCTBUA IpU HEOOXOIUMOCTH JECATUYHBIC TPOOU B OOBIKHOBCHHBIE,

C pallMOHAIBHBIMU
yuciamu. CpaBHEHHME,
YIOPSAOYNBAHNE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJIbHbIM
MOKa3aTeIIEM.
Pemienne oCHOBHBIX
3a/1a4y Ha 1poou,
MIPOLICHTHI

W3 peAUTbHOU
MIPaKTUKHU.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHHUS

Ha MHOXKHUTEIIN
HaTypaJIbHBIX YHUCET.
Peanbubie

OOBIKHOBEHHBIE B JIECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpyMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
cojiepKaiuX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH:
3aMEHATh IPU HEOOXOIUMOCTH JECATUUHYIO IpO0b
OOBIKHOBEHHOM M OOBIKHOBEHHYIO JECATUYHOU, TPUBOJIUTH
BbIpaKEHUE K PopMe, Hanbosiee yT00HOM ISl BBIYUCICHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOKEHUE

U JIeJICHUE AECATUYHBIX JPOoOei K AMCTBUSIM C IIeJIbIMU
YHCIIaMHU.

IIpuBOoAUTH YHC/IOBBIC H OYKBEHHbIE IPUMEPbI CTENIEHU
C HaTypaJIbHBIM TOKa3aTejeM, OObACHSS 3HAUCHUS
OCHOBaHMS CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3HaueHUs CTeneHe Buaa ' (a — moboe pauoHaIbHOE
YHUCII0, N — HATYpaJIbHOE YUCIIO).

IHonmMaTe cMbIC 3a1MCH OOJIBIINX YHCEN C IIOMOILIBIO
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3aBucuMocCTH. [ Ipsamas
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATUYHBIX Ipo0eit u ctenenei uncna 10, npuMeHATH X
B PEaJbHBIX CUTYAIHIX.

I[IpuMeHsATh NPU3HAKY IETUMOCTH, PA3JI0KECHUS Ha
MHOKUTEIH HaTypaIbHBIX YUCEIL.

PemiaTh 3a1a4m Ha 4acTH, IPOLICHTHI, IPOTIOPLIUH,

Ha HaXOKJEHHE IpoOH (IIPOLEHTa) OT BEIMYMHBI U
BEJIMYMHEI 10 €€ IpoOu (MPOIEHTY), ApoOu (IIPoLIeHTA),
KOTOPBI COCTABIISIET OJJHA BEIMYMHA OT IPYTOM.
IIpuBoanTsh, pazdéupaTh, ONEHUBATDH PAIUYHBIE PEIICHHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3zHaBaTh M 00bSACHATD, OIIMPASICh HA OIIPEIEICHMS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U OOPATHO MPOTIOPIIMOHATHHBIE
3aBHCHMOCTH MEX/y BeTUYMHAMU; PUBOIUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peabHOr0 MUPA, U3 IPYTHX YUEOHbIX
PEIMETOB.

PemaTh npakTUKO-OpUEHTHUPOBAHHBIE 3a/1a4M Ha JPOOH,
IPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUOHATIBHOCTH,
IPOTOPIIAN

AnreOpanyeckue
BBIPKEHUS

27

bykBeHnHble
BBIPAKCHMUS.
IIepemeHHBIE.
Jonycrtrmslie
3HAYCHMUS
IIEPEMEHHBIX.
DopMyIbI.
[IpeobpazoBanue

OBaanersb anredpanyeckoi TEpPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPKCHUN TIPH 3a/IaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYMUCICHUS TI0 (pOopMyIiam.
BoInosHATH npeoOpa3oBaHus 11EJI0T0 BHIPAKCHUS

B MHOTOYICH NMPUBEACHUEM MMOJJOOHBIX ClaraeMblIX,
PaCKpBITHEM CKOOOK.

BBINOJHATH YMHOXXEHHUE OJTHOYJICHA HA MHOTOWICH

18



OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y IPUBEJICHUE

HOI[06HI)IX cJiaraCMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JIEHbI.
CnoxxeHnue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOKCHHUS.
Paznoxxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOWIECHA HA MHOTOUWICH, IPUMEHATHb (POPMYJIbI
KBaJ[paTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBJIATH Pa3IOKEHNE MHOTOYIEHOB HA MHOKUTEIN
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
MpUMEHEHUs (HOPMYIIBI Pa3HOCTH KBAaIPaTOB, POpMyI
COKpPAILEHHOTO YMHOKEHHS.

IIpumensaTh NpeoOpa3zoBaHUE MHOTOUJIEHOB JIJIsl pELIEHUS
Pa3IMYHBIX 3324 U3 MAaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMMTBHCH € MCTOPHUEH PA3BUTHUS MAaTEMATUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHSAS MPABUJIA IEPEXO01A OT UCXOAHOTO YPABHEHUS

K PaBHOCUJIBHOMY €My 0oJiee MpOoCTOro BUAA.

IIpoBepaATs, ABISAETCS JIU KOHKPETHOE YUCIIO KOPHEM
YPaBHEHMUSL.

IHoadupaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHENHOI'O0 YPABHEHMUS C IByMS IEPEMEHHBIMU.

19



PEIICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

JIuneliHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €0
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPIMHATHOM MJIOCKOCTH TpaduK TMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpadUKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI IBYX JMHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocraBisTh U pemiaTh ypaBHEHHUE UM CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

C AByMS
[IEPEMEHHBIMU

KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON MPSIMOM TOUKH,

OyHKIMU Ha npssMoil. UUCIIoBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJAWHATAM, JIyYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aIIMChIBATh UX HA aIreOpanvyeckoM s3bIKe.

Paccrosiaue mexnay
JIBYMSI TOUKaMHU
KOOPJWHATHOU
MIPSIMOU.
IIpssmoyronbHas
CHUCTEMa KOOPIMHAT
Ha TJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Urenue rpaduxon

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33JIaHHBIM KOOPANHATAM; CTPOUTH IPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpPMYyJIaMH, B TOM YHUCIIE

C MOMOTIIBIO ITUGPOBBIX TAOOPATOPHIA.

IIpuMeHsITH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH TpadruecKuii criocod nmpecTaBICHUS
W aHaJIM3a Pa3HoO0pa3HOM )KU3HEHHON HH(POPMAIIHIH.
OcBauBaTh NMoHATHE (DYHKITNH, OBJIAICBAThH
(GYHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBars iuHelHy0 QyHKIHO Y = KX + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUU
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMM.
['paduk pyHKIINH.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

ko3 dunmenTos K u b.

Crponth rpaduku JinHeitHON QyHKINU, QyHKIMHA Y = | x|.

HUcnoab3oBath nM(ppoBbIe pecypehl 11 IOCTPOEHUS
rpadukoB pyHKUIUN U U3yUEHUS] UX CBOICTB.
IIpuBoauTH NpUMeEpPbI INHENHBIX 3aBUCUMOCTEN

B PEaJIbHBIX NPOLECCAX U SBICHUAX

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUIN YKCeJl, BBIYUCICHUA, TPeoOpa30BaHUl BBIPAXKEHHUI,
1 METOJOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 0000111eHIE OcyuecTBJIATh CAMOKOHTPOJIb BBITTOJTHSAEMbIX JEHCTBUI
3HAHUMN Y CaMOIIPOBEPKY PE3yJIbTaTa BIUUCICHUM,
npeoOpa3oBaHui, TOCTPOCHUH.
PemaTh 3a1aum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PEMICHUS 3a/1a4 U3 APYTUX
IIPEAMETOB.
PemaTh TeKCTOBBIE 3a1a4H, CPABHMBATh, BIOUPATh
CNocoObl pelIeHus 3aaun
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KJIACC

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apudmeTrnueckKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 uncia. [lonstue U3 4nclia, apu(METHIECKOr0 KBAIPATHOTO KOPHSI.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJSTOP.
PUOTHKEHUS OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH U YOPSIA0OYMBATH PALIMOHATIBHBIC
JelicTBUTENBLHBIE Y UPPALMOHAJIBHBIC YU CIIA, 3aITUCAHHBIE C [IOMOUIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEH.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE X = a, HAXO[UTb TOYHBIC
YuCel. U puOImKeHHBIC KopHU TipH & > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS

YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BAHUEM KAJIBKYJISTOPA
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl TPeoOpa30oBaHMs BEIPAKCHUIA.
BoInoJHATH NIPeo0dpa30BaHuUsl BEIPAXKEHUIN, COAEPHKALUX
KBaJpaTHbIE KOPHHU.

BobipakaTh nepeMeHHbIe U3 TEOMETPUUYECKUX U (PUIUUECKUX
dbopmy.

BerunciasaTh 3HAYE€HUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHH, UCTIONB3YsI IPU HEOOXOAUMOCTH
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KAJIBKYJISATOP.

Hcnonb30BaTh B X0/1€ PELLICHUS 3a1a4 JIEMEHTapHbIC
IPEICTABIICHUS, CBA3aHHBIE C MPUOIMKEHHBIMUA 3HAYEHUSMHU
BEIINYMH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

Yucna v BBIYUCIICHHUS. Crenens ¢ ensM DopMyJTHPOBATH ONpeeIeHUe CTEIIEHH C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. IIOKAa3aTeJIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBiasaTh 3anMch OOJBIINX U MAJIBIX YHACET
quCIIa. B CTaHJIApTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHHMBATB YKCJIa U BEJIMYUHBI, 3aIIMCAHHbBIC
OKPYKAIOIIEro MUpa C UcnoJib30oBaHuem crenenu 10.
(OT 2IeMeHTapHBIX Hcnonb3oBaTh 3alIUCh YUCET B CTAHAAPTHOM BHJIE
YaCTHI] JUISL BBIPQXKEHUS pa3MepOB 0OBEKTOB, JJIUTEIBHOCTH
110 KOCMUYECKHX IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
00BEKTOB), DopmMyIMpPOBaTh, 3alIUCHIBATH B CHUMBOJINYECKOi (hopMme
JUTUTEIIBHOCTD Y HJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
IIPOLIECCOB C LEJIBIM II0KA3aTeNeM.
B OKpyxaromeM mupe. | IIpuMeHsiTH cBoiicTBa CTENEHU JUIs MPeoOpa3oBaHUs
CBolicTBa CTENIEHU BBIPAXXEHUH, COIEPKALLMX CTEIIEHH C LIEIIbIM IT0KA3aTEJIEM.
C LIEJIBIM ITOKa3aTeaeM | BbINOJIHATH 1eHCTBUSA C YUCIIAMU, 3alIMCAaHHBIMU
B CTaH/IaPTHOM BHJI€ (YMHOXXEHUE, EJICHNE, BO3BEICHHE
B CTCIICHB)
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH,
BbIpaXkeHus. KBanpatHbii TPEXUJIEH. YCTaHABJIMBATh BO3MOYKHOCTB €TO PA3JIOKEHUS
TPEXUIIEH Pasznoxenne Ha MHOYKUTEJIN.
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KBaJIpaTHOTO
TpeXuJeHa
Ha MHOXXUTENHN

PaCKJ'laI[I)IBaTb HAa MHOZKHTCJIN KBaI[paTHBIfI TPCXYIICH
C HCOTPpHNIATCIBbHBIM JHUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
JpOOk.
Jomyctumele
3HAYECHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B aJire0pandecKkue
BBIPA)KEHUSI.
OCHOBHOE CBOMCTBO
anreopandecKou
npobu. CokpallieHue
JIpOOeH.
Cnoxxenue,
BBIYHUTAHUE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanme
BBIPAKCHU,
COJIepIKaITuX
anrebpandeckue
podu

3anuchIBaTh anreOpanyecKyue BbIPaKEHUS.

Haxoauthb 001acTh onpenesaeHus paiuuoHaIbHOTO
BBIPAKCHUSI.

BbINOJIHATH YHCIOBHIE TOJCTAHOBKH U BHIYUCIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIBIO KaJIbKYJISTOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IPOOEH.
BbInoJHATH JeiicTBUS C anredopanyecKuMu ApoosiMu.
IIpuMeHATH peoOpa3oBaHus BEIPAKEHUN 1JIs1 PEILICHUS
3ajad.

Broipa:kath nepemenHble u3 Gopmyn (pU3NUECKUX,
reOMETPUUECKUX, OTTUCHIBAIOLINX OBITOBBIE CUTYAI[1H )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBagparnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. ®opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHS.

3anuceiBaTh (POPMYJIYy KOPHEN KBAJIPAaTHOTO YPaBHEHUS,
pelaTh KBaJApaTHbIe YPABHEHUS — I1OJIHBIC U HETIOJHBIE.
IIpoBoauTh MpocTeHINE UCCIAEI0BAHUS KBAIPATHBIX
YpaBHEHUM.

Pemiats ypaBHeHMs1, CBOASIIMECS K KBAAPATHBIM,

C TTIOMOIIILIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.

Pemenue ypaBHeHun, HabsropaTh 1 aHAJIU3MPOBATH CBSI3b MEXY KOPHIMHU
CBOJISALLIUXCS U K03(pPUIMeHTaMU KBaJIpaTHOTO ypaBHEHUSI.
K KBaJPAaTHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxe oOpaTHYIO -
[Tpocreiimue npo6HO- | Teopemy, IPUMEHSATh 3TH TEOPEMBI JIs pEIICHUs 3a/1a4.
paloHaIbHbIE Pemiath TekcTOBBIE 321a4UH aNTeOpanyecKUM CIIOCOOOM:
YpaBHEHHS. NEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKH YCIOBHS 3a4a4u
Perenune TeKCTOBBIX K aJireOpandecKoi MOJIeNIU IMyTEM COCTaBJICHUS YpaBHEHUS;
3aJ1a4y C IOMOUIBIO peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
KBaJIpaTHBIX pe3yJibTar.
YpaBHEHUH 3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS AITEOPHI

YpaBHEHUS 1 HEPABEHCTBA. 13 JIunelino€e ypaBHEHUE Pacno3zHaBaTh JTMHEHHbBIE YPABHEHUS C IBYMS

Cucrembl ypaBHEHHI C AByMs NEPEMEHHBIMMU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHus ypaBHEeHUN

B LIEJIBIX YHCJIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPaBHEHUM
C AByMS

CrponTtsb rpaduku TMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCIOJIb3YS HU(PPOBBIE PeCyPCHI.

Pazimyars napajuiebHbIE U IEPECEKAIOIIMNECS PSIMbIE
110 UX YPABHEHUSIM.

Pemiatb cCuCTEMBI IBYX JINHENHBIX YPABHEHUH C IBYMsI

IIEPEMEHHBIMU [10JICTAHOBKOM U CII0KEHUEM.

Pemath npocrenmme CUCTEMBI, B KOTOPBIX OJTHO
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MIEPEMEHHBIMHU.
[Ipumeps! perieHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHUS

C AByMSs
MEPEMEHHBIMU

Y CUCTEM JINHEHHBIX
YPaBHEHUM C IBYMS
[IEPEMEHHBIMU.
Pemienne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpPaBHEHUU

U3 YPABHEHMI HE SIBIISAETCS JIMHEHHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPIPETALNMUIO PEIICHUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHHI
C IBYMsI IEPEMEHHBIMU.

Pemiath TeKcTOBBIE 32/1a4M aIT€OPAUYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnossie
HEPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJJHOU
MEPEMEHHON U UX
peueHue. Cuctemsl

@®opMyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU NPAMOM, JOKA3bIBATH
anreOpanyecKy.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
PemiaTe IMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI IMHEWHBIX HEPABEHCTB, H300paXaTh
pelLIeHnEe CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IIPSAMOU
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JIMHENHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pelieHue.
N3o0paxenue
pelieHus IMHEHHOTOo
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE TOHATHUS

[lonsiTue pyHKUUU.
OO6nacThb ornpeeseHus
Y MHOECTBO
3HAYEHUN (PYHKIIHH.
Crioco0bl 3a1aHus
GbyHKIUH.

['padux pyHKUIMH.
CaoiicTBa QyHKLIHH,
UX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBath (QyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BbruncjasiTb 3HaYeHUs (QYHKIMI, 3aTaHHBIX

dbopmynamu (Mpu HEOOXOUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJISITH TA0JIMLbI 3HAYeHHIA

(GyHKIIH.

CrpouTh 1m0 TOYKAM rpa@uku QyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnonb3oBath GyHKIIMOHATIBHYIO TEPMUHOJIOT IO

U CUMBOJIUKY.

HccnenoBarhb nmpumepsl rpaduKoOB, OTPAKAIOLUIUX pealbHbIe
IIPOLIECCHI U SIBJICHHUSI.

IIpuBoAUTH MpUMeEPHI MTPOLIECCOB U SABJICHUH C 3aJJTaHHBIMU
CBOWCTBaMH.

Hcnoab30BaTh KOMIBIOTEPHbIE POTPAMMBI

JUTSI TIOCTpOEHUS TpadUKOB QYHKIMN U U3yUCHHUS

UX CBOWCTB
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OyHKIWUH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpadukoB
GyHKIHH,
OTpaKAFOIIIHUX
peajbHbIe MPOIIECCHI.
OyHKIWH,
OTTHCHIBAIOIITHE
MPSMYIO M 00paTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2

OyHKIU

y = x5,y =X,

y =vx,y =|xl;
rpaduyeckoe
pellIeHUE ypaBHEHU I
Y CUCTEM YPaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka QpyHKINNA 3HaAYCHUE OJTHOM
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO JPYTOM.

B HecoXHBIX Ciiydasx BbIPpaKaTh (POPMYJI0H 3aBUCUMOCTH
MEKy BEIMYNHAMHU.

OnucpIBaTh XapakTep U3MEHEHUS OJTHOW BEITMYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS APYTOi.

Pacno3HaBaTh BU/bI N3y4aeMbIX (QYHKIHIA.

I[Hoka3pIBaTh cCXeMAaTHYECKHU NIOJIOKEHUE HA KOOPIUHATHOU
II0CKOCTH TpaduKoB yHKIMIA Brga: Y = X5,y = X,

y =Vx, y = |xl.

HUcnoab30BaTh QyHKIIMOHAJIBbHO-TPadHUECKHE
NpeACTABJICHUS Ul PELIEHUS U UCCIIEIOBAHUS YPABHEHUN

Y CUCTEM YPAaBHEHUM.

IIpumensiTs nu@poBbIe pecypehl LI IOCTPOCHUS
rpa@ukoB QyHKIMMA

[ToBTOpEeHUE 1 0000ITICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpPCOB
7 1 8 KJ1acCcoB,
0000111IeHNE 3HAHUNI

Boi0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YHUCEeJ, BEIUUCIIEHUH, TPeoOpa30BaHMi BEIPAKCHUM, PEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITOIHSAEMBIX JIEHCTBUM

Y CaMOIIPOBEPKY pe3yJibTaTa BEIYMCIICHUN, IPe0Opa30BaHui,
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IIOCTPOEHUH.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHAThH
MAaTEMaTHYECKUE 3HAHUS ISl PEIIEHUs 3a]1a4 U3 APYTHUX
MIPEIMETOB.

Pemath TeKkcTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATH
CIocoObI peIICHN 3a1a4n

OBILEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomugecTBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh mpeacraBJIeHUs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENBHBIC UK CIIA HppalrOHaJIbHbIC HATYpaJIbHBIX YUCEJII 10 MHOYKECTBA JCUCTBUTEIILHBIX YHCEIL.
YHCIIa, KOHEYHBIE O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
1 OECKOHEUHbIC JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIECATUYHBIC IPOOH. JIpoOU, MPUMEHSATH JECATUYHbIC TPUOTMKEHUS
MHOxkecTBO palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
JEACTBUTEIBHBIX HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
Yyucel, KOOpPJIUHATHOM MPAMOM.
JEACTBUTEIILHBIC 3annchIBaTh, CPABHUBATH U YIOPSA0YUBATH
yucia Kak JICUCTBUTEIILHBIC YHCIIA.
OECKOHEUYHbBIE BbInoIHATH, COYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudmMeTuyecKue 1efiCTBU C PAlMOHAIBHBIMU YUCIIAMU;
B3auMHO 0/1HO3HAYHOE | HAXOAMTH 3HAUYEHUS CTEIICHEN C LEJIBIMU MTOKA3aATEISIMU
COOTBETCTBHE MEKY Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BHIPAKECHUU.
MHOKECTBOM IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JNEACTBUTEIBHBIX JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU IEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAMHATHOMN AHAJIU3MPOBATH U [1€J1aTh BbIBO/JbI O TOYHOCTH
MPSIMOM. MPUOJIMIKEHUS TEUCTBUTEIIBHOTO YHCIIA PU PEIICHUN
CpaBHeHue 3ajauy.
JNCHUCTBUTENBHBIX urcel, | OKpYIJasTh JEUCTBUTEIBHBIE YUCIIA, BHINIOJIHATH
apumeTHIecKue NPUKHAKY pe3yJIbTaTa BBIYMCICHUM, OLEHKY 3HAUCHUN
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[TpubmmxenHoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KCHI/Iﬁ.
3HAKOMHUTBLCA C I/ICTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS 1 HEPABEHCTBA. 14 JIuneriHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHSATH rpauyeckue
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOIAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11eibie U IpoOHbBIC YPaBHEHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHM,
ypaBHeHHUe. Pemenne YpaBHEHUS, CBOASIINUECS K HUM, IPOCTEHIIINE JPOOHO-
YpaBHEHUH, palMOHAIbHbIC YPABHEHUS.
CBOASIINXCSA IIpeanarars BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKI1aTh UX M peliaTh TEKCTOBBIE 3a/1a4n
bukBangpaTtHbie pa3HBIMU CIIOCOOAMH.
YPaBHEHUSL. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y YETBEPTOU CTEIICHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CHCTEM JBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPHpETALIUS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh ¥ NPUMEHSATD PUEMbI PEIICHUS CUCTEMBbI
JIBYX JIMTHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPABHEHUE
HE SABJISIETCS TUHEUHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEACTABICHUS [ pellleHHs M MCCJIeJ0OBAHUS YPaBHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKY YCIIOBUS 3aJ]a4H K aJIreOpandecKon MOACIH
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3yJbTart.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKH

32




3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH TpeoO6pa30BaHNs HEPABEHCTB, HCMOJIb30BATh
JIunelinbie JUIsL IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBath JIMHEHHBIE U KBaJpaTHbIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. HAa YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemars KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh 1 NPUMEHATH HEPABEHCTBA TP PELLICHUH
VHTEpIIPETaLINs Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPITMHBI
napaboJibl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJioKeHne Ha KOOPAUHATHON TIOCKOCTH rpaduKoB

dyukumii Buga: y = kx,y = kx + b,y = _,y = X4
X
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CUMMETPUH MapadoIbI.

I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y =
X
y =X,
y =X,
y =vx,
y = |x|

y = %%,y =Vx, y = |x| B 3aBUCHMOCTH OT 3HaUYCHHUIA
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTth KBapaTHYHYIO GYHKIIHUIO 110 (hopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOI KU3HU, (PU3UKH, TEOMETPHUH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaAPATHIHOM GyHKIMHK Y = ax° + bx + C.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIpaTHYHBIX (PYHKIINH, 3aTaHHBIX POpMyTIaMH BH]IA
y=ax,y=ax +qy=ax+p?iy=ax’ +bx+c
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 MX TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO

U(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3ananue
NOCIIEA0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyroit

u (popmyIoii N-ro
YJIeHa.
Apudmernueckas

U TEOMETpHUYECKast
IPOrPECCUM.
@opMyIisl N-Io YieHa
apuMeTHIeCKOn

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH PeYeBbie BHICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
II0CJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro ujaeHa
II0CJIE0BATEIBHOCTH WM PEKYPPEHTHYIO (hOpMYITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIITUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudMeTHYECKyI0 U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.
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Y TEOMETPUYECKOU
IPOTPECCHUIA, CYMMBI
NEPBBIX N YJICHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCcKon

Y TEOMETPUYECKOU
MPOrPECCUMN TOUKAMU
Ha KOOPJAMHATHOMN
IIJIOCKOCTH.
JIuuelinHbIi

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10HBIE IPOLEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TeOMETPUIECKOM TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh wieHbI 10CIEI0BATETLHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U ABJICHUN

U3 peabHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHHE

B apu(PMETHIECKOMN MPOTPECCUH, B TEOMETPHUUECKOMN
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBHIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 334U U3 peabHON
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHUH
(9NEeKTPOHHBIX TaOIUI, TpadUIECKOT0 KaTbKyIsATOpa U T.I1.).
PemaTh 3a1a9n Ha CII0KHBIC TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHUEI pa3BUTHS MATEMATUKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucia v BBIYUCIICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIaMH, YUCJI0Bas
npsiMasi; MPOLIEHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OmnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NelCTBHSA, CBSI3aHHbIE C YMCJIAMU: HATYypaJbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETMMOCTb HaTyPaAJIbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

qucen, MPU3HAKYU JETUMOCTH, 1€10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apu(MeTHIeCKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
CrocoooMm) OKPYTJISATH YMCJIA; BHINOJHATH NMPUKUIAKY H OLIEHKY
pe3ynbTaTa BHIYUCICHUH.
PemaTh TekcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoepsKalye MpoIeHThI,
JIOJIY, YACTH, BBIPAYKAIOLINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOMMOCT,
00BeM paboThl — BpeMsI — IPOU3BOAUTENBLHOCTD TPYA.
Pa30upars peanbHbie )KU3HEHHBIE CUTYAIIUH,
(hopmMyIMpPOBaThH UX HA A3BIKE MATEMATHKH,
HAXOJUTDb PEIICHUE, MPUMEHSSI MATeMAaTUYECKHI armapar,
HHTEPNPETUPOBATH PE3yIbTaT
AnreOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BBIPAKEHUS nokasaresnem, apu(pMETHIECKI KBapaTHbIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, anre0pandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbInogHATH OCHOBHBIE /I€iiCTBHUSI: BBIITOTHATH PACUCTHI
BBIPAKECHUM, 1o opMyam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITyCTUMBIC paIMoHaIbHBIC BEIPAKCHUS W BRIPQKCHUS C KOPHSIMH,
3HAYEHU) peaNM30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOKHUTEIIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U pa3HOCTH; HAXOUTh
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JOTIYCTUMBbIE 3HAUE€HUSI IEPEMEHHBIX JUIs1 JPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.
MopaenupoBaTth ¢ TOMOIIBIO (YOPMYIT peabHbIC
IIPOLIECCHI U SIBJICHUS

@yHKUUY (TIOCTPOEHUE,
CBOWCTBA U3YYEHHBIX
dyHKIWMii; rpaduyeckoe
pelIeHne ypaBHEHUN U
UX CHCTEM)

OnepupoBatb NOHATUSAMU: QYHKIIMS, TpaduK QyHKIIUH,
HYyJIM (DYHKIIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus, yObIBaHUS, HAUOOJIbIIEE

Y HauMEHbLIEE 3HAUCHUS (PYHKIIHH.

AHaJIM3MPOBATh, CPABHUBATH, 00CYKAATh CBOICTBA
(GyHKUHA, CTPOUTH UX Tpa(UKH.

OnepupoBaTh NOHATHAMU: TIPsIMAsi IPOIIOPLUUOHAIBHOCTb,
oOpaTHas MPONOPLUOHAIBHOCTb, TUHEWHAs QyHKLNA,
KBaJpaTtuyHas QyHKIMs, mapaboia, runepooua.
Hcnonb3oBaTh rpapuKu 1151 ONPEACIICHNUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIUISl pEILIEHUS 33]1a4 U3 APYyTHUX
y4eOHBIX MPEAMETOB U pPEaTbHOM KU3HU; MOAEJIMPOBATH

C ITOMOLIBIO TPapUKOB peatbHbIE MPOLIECCHI U SIBICHUS.
BeipaxkaTs opmysaMu 3aBUCUMOCTH MEXY BEIUYUHAMU

OBIIEE KOJIMYECTBO
JACOBIIO ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara udpoBLIe
Tema ypoka Kourpoabnbie IIpakTnueckue A bp
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 [ToHsiTHE pAIMOHAILHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
A N
2 pHQMeTHHCCKHE ACHCTBHA © 1 https://m.edsoo.ru/67d29ebc
parMoHaIbHBIMH YU CIAMHU
A N
3 pHQMeTHICCKHE ACHCTBHA © 1 https://m.edsoo.ru/12a61fc6
paIII/IOHaJIBHI)IMI/I qucCJI1aMHu
A N
4 pHQMETHICCKHUE ACHCTBHA C 1 https://m.edsoo.ru/d1ed825c
parMoHaIbHBIMH YU CIAMHU
A €TUYECKHE JeHC c
5 pupueTIcciHe AeiicTBuA 1 https://m.edsoo.ru/64d7baab
paloHaIbHBIMU YUCIAMH
A N
6 PHOMETHYIECKNE ACHCTBH C 1 https://m.edsoo.ru/7e666ef9
paHI/IOHa.HI)HBIMI/I qUucCJlIaMHu
C
7 PABHCHHE, YHOPAROTHBATHE 1 https://m.edsoo.ru/ff5e7a8e
palroHaIbHBIX YHCEI
CpaBHenue, yIopsagouuBaHue
8 DABHEHIE, YHOPANOHBAHH 1 https://m.edsoo.ru/37114db1
palroHaIbHBIX YHCEI
C
9 DABHEHIE, YHOPAAOTHBAHIE 1 https://m.edsoo.ru/chbal49bb
paHI/IOHaJ'H)HI)IX qUuCeJl
C
10 TCHCHE € HATYPATLHEIM 1 https://m.edsoo.ru/5481ee5f
okKasarejieM
CreneHs ¢ HaATypal
11 TCHCHE € HATYPAILHEIM 1 https://m.edsoo.ru/e6la7dea

IIoKa3aTecjiemM
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CreneHb ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
[oKasarejieM
C

13 TCHCHb € HATYPAILHBIM https://m.edsoo.ru/leee9d8f
roxkasarejieM
Crene

14 TCHCHE € HATYPATILHEIM https://m.edso0.ru/9c63e356
[moKasarejieM
Pemenne ocHo 3aJa4 Ha IpoOH,

15 HICHHE OCHOBHBIX 33/1a% Ha APOdH https://m.eds00.ru/d4bd3736
MIPOLICHTHI U3 PEATbHOU MPAKTHKH
P 0

16 CHICHHE OCHOBHDIX 3avnaq Ha ApooH, https://m.edsoo.ru/e45b6b9a
HpOHeHTLI nu3 peaJII)HOI/I HpaKTI/IKI/I
P 0

17 CHLICHIE OCHOBHRIX 3auﬂaq Ha ApooH, https://m.edsoo.ru/b23c8519
MIPOLICHTHI U3 PEATbHOM MPAKTHKH
Penrenne ocHo 3aj71a4 Ha ApooHu,

18 teHn HOBHBIX fI * Ha JpobH https://m.edsoo.ru/d8c56f58
HpOHeHTLI n3 peaJII)HOI/I HpaKTI/IKI/I
II

19 PHHAIH ACTHMOCTH, PasIIONCHHA https://m.edsoo.ru/fc66dc66
Ha MHOXUTCIIN HaTypaJ'II)HI)IX qUucel
IT

20 PH3HAII ACTHMOCTH, PasTOACHHA https://m.edso0.ru/5527¢756
HA MHOXKUTEIIN HATYPaJbHBIX YHCET
Pean e 3aBucuMocTH. I1 a

21 PHEIC SABHCHMOCTH. 7 paMas # https://m.eds00.ru/6 7f1ffb3
oOpaTHas MpOMOPIMOHATBHOCTH
P I

22 CAITBHEEIC SABMOHMOUTH. T pHMEt 1 https://m.edsoo.ru/ae9c6a83
oOpaTHas MPOMOPIMOHATBHOCTH
P I

23 CAIEHRIC SABMCHMOUTH. T pHMAs 1 https://m.eds00.ru/43c5631b
oOpaTHasi MPOMOPIHUOHATBHOCTH
Pean e 3aBucuMocTH. I1 a

24 PHBIC 3aBHCHMOCTH. LIpAMast https://m.edsoo.ru/774b4b2a
obOpaTHas MPOMOPIIMOHATHPHOCTH
K 3]

25 OHTPOJILHAA PAbOTa MO TEME https://m.edsoo.ru/c898bd91

"Pamnmonanbibie uncia"
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26

bykBeHHBIE BBIpAKEHUS

https://m.edsoo.ru/93aac6ce

27 Dopmybl https://m.edsoo.ru/187ac8f4
28 Dopmynsl https://m.edsoo.ru/9c791daf
29 Hepementisie. Jlomyetire https://m.edsoo.ru/acce84d2
3HAUEHUS IEPEMEHHBIX
[IpeoOpa3zoBanne OYKBEHHBIX
30 BBIPOKECHHM, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MIPUBEICHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/16d6cc63
MIPUBEICHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPKEHHM, PACKPBITHE CKOOOK 1 https://m.edso0.ru/9138843a
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXCHHH, PACKPBITHE CKOOOK U https://m.edso0.ru/365491cd
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
34 (-BOICTBA CTEMEHHt C HATypabHEIM https://m.edsoo.ru/6¢2c38ad
MoKazareiaeM
35 CBoiicTBa CTENEHU C HATYPaTbHBIM bubmuoreka [JOK
MoKazaTesieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaTbHBIM bubnmnorexa [JOK
1oKasarejieM https://m.edso0.ru/7f4218be
37 MHoroueHbI https://m.edsoo.ru/82f3b41d
38 MHOTOYICHBI https://m.edso0o.ru/31f8695b
39 CloeHue, BLIMHTANNC, YMHOKCHHE https://m.edsoo.ru/b8efe5b6
MHOTOYJICHOB
40 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE https://m.edsoo.ru/9ee9e5af
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MHOI'O4YJICHOB

CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHHC

41 https://m.edsoo.ru/46584acf
MHOI'OYJICHOB
C

42 JOMCHHUC, BRIMHTAHHC, YMHOMKCHHC https://m.edsoo.ru/d1f97af4
MHOI'OYJICHOB
@ .

43 OPMYJIbI COKpAIlCHHOTO https://m.edsoo.ru/d9e7deb5
YMHOKEHHUS
o -

44 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/6e7de53c
YMHO)KGHI/IFI
o .

45 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/1e63f25c
y'MHO)KeHI/I}I
® N

46 OPMYJIbI COKPAICHHOTO https://m.edsoo.ru/1e33ad77
YMHO)KGHI/IFI
o .

47 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/cc74alcs
YMHO)KGHI/IFI
P

48 A3NOKCHUC MHOTOHUIICHOB Ha https://m.eds00.ru/7ab3d68f
MHOXHUTCIIN
P

49 A3TOACHHC MHOTOUIICHOB Ha https://m.edsoo.ru/b75487fd
MHOXHUTCIIN
P

50 A3JOCHHC MHOTOHIICHOB Ha https://m.edsoo.ru/3c39faa7
MHOXHUTCIIN
P

51 A3JOCHHC MHOTOHIICHOB Ha https://m.edsoo.ru/a65bf4e2
MHOXHUTCIIN
K

52 OHTPOJIbHAs PadOTa 1O TeMe https://m.edsoo0.ru/8e555bab
"Anrebpanyeckue BoIpaxeHus"
YpaBHeHue, IpaBuia

53 npeoOpa3oBaHusl ypaBHEHUS, https://m.edso0.ru/c24c5497

PaBHOCHUIIBHOCTh YPaBHEHMI
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JIuHeitHOEe ypaBHEHUE C OJHOM

54 MIePEMEHHOM, peleHUe JTMHEHHBIX https://m.edso00.ru/f865b539
ypaBHEHUH
JIuHeitHOEe ypaBHEHUE C OJHOM

55 MePEMEHHOM, pelIeHue JIMHEHHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHUU
JIuneitHoe ypaBHEHUE ¢ OJJHON

56 MIEPEMEHHOM, PeIIeHNe JIMHSHHBIX https://m.edsoo.ru/39854e31
ypaBHEHUI
Pemenne 3ama4u ¢ moMoIbIO

57 B A B https://m.edsoo.ru/db6e1f8b
ypaBHEHUU
Pemrenue 3agaq ¢ moMoIIbI0

58 N A B https://m.edso0.ru/974443d6
ypaBHEHUU
Pemenne 3amay ¢ TOMOIIBIO

59 teHn . AT € TTOMOTITR https://m.edsoo.ru/a812ec46
ypaBHEHUU
Pemenue 3ama4 ¢ MOMOIIBIO

60 N a B https://m.edsoo.ru/bacéddld
ypaBHEHUU
JInnelinoe ypaBHEHUE C IBYMS

61 P ABYM https://m.eds00.ru/4b1ff196
NEPEMEHHBIMU U €ro rpaduk
JInHeWHOE ypaBHEHNE C

62 HHEHHOE YpaBHerne ¢ JIByMA https://m.edsoo.ru/656728ca
NEPEMEHHBIMU U €ro rpaduk
CucreMa IBYX JIMHEWHBIX YPaBHEHUHN

63 ABYX P https://m.edsoo.ru/569c49dd
C ABYyMsI IEPEMEHHBIMU
CucreMa IByX JIMHEWHBIX YPAaBHEHUN

64 ABYX M https://m.edsoo.ru/424d81ce
C ABYMS TIEPEMEHHBIMH
CucreMa IBYX JIUHEWHBIX YPaBHEHUN

65 ABYX P https://m.edsoo.ru/a6ce5656
C ABYMS TIEPEMEHHBIMH

66 CucremMa 1ByX JIMHENHBIX YpaBHEHUI https://m.edsoo.ru/1567fech
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C ABYyMs IICPCMECHHBIMU

67 Pemenue cucreM ypaBHEeHUMH 1 https://m.edsoo.ru/283cclel
68 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHEHHIA 1 https://m.edsoo.ru/611cal56
70 Pemenue cucreM ypaBHEeHUMH 1 https://m.edso00.ru/9a355ff9
71 Pewenne cucrem ypaBHEeHUN 1 https://m.edsoo.ru/f124ac9a
K 0
72 | OHTP?HBHaH pabora Hf‘) reme 1 https://m.eds00.ru/57b39728
JluHeliHbIe ypaBHEHUS
73 KoopaunaTa TO4KHM Ha IPSIMOU https://m.edso0o.ru/a23733d2
74 YucnoBbie TPOMEXYTKU https://m.edsoo.ru/e8211e28
75 HucnoBbie TPOMEKYTKH https://m.edsoo.ru/abf7afd9
P
76 AcCTOARIE Mue)my HBBIMH TOHKaMu 1 https://m.edsoo.ru/5cc9cc5b
KOOpAWHATHOU NPSAMOUN
P
77 ACCTOMHIE Mve s HBEI N TOTRAMI 1 https://m.edsoo.ru/22a3ch6a
KOOPJMHATHOM MPsIMO¥
IT
78 PAMOYTOIIBHA CHETEMA KOOpAHaT 1 https://m.edso0.ru/3b66d7e3
Ha TUIOCKOCTH
IT
79 DAMOYPOIBHAST CHCTOMA KOOPIMHAT 1 https://m.edsoo.ru/fab8c1bd
Ha MJIOCKOCTH
IT
80 PHMEPbI IPAHKOB, 38 1AHHbIX 1 https://m.edsoo.ru/d9cf79cl
bopmynamu
IT
81 PHMEPBI IPAQHIKOB, 3a1AHHbIX 1 https://m.edso00.ru/842b2d45
bopmynamu
IT
82 PHMEpbI IPAHKOB, 38 1AHHbIX 1 https://m.edsoo.ru/f8f647a4
bopmynamu
4
83 TCHHE IPAUKOB PeatbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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https://m.edsoo.ru/5cc9cc5b
https://m.edsoo.ru/22a3cb6a
https://m.edsoo.ru/3b66d7e3
https://m.edsoo.ru/fab8c1bd
https://m.edsoo.ru/d9cf79c1
https://m.edsoo.ru/842b2d45
https://m.edsoo.ru/f8f647a4
https://m.edsoo.ru/cfadb472

Urenue rpaduKoB peaibHbIX

84 . 1 https://m.edsoo.ru/ba2f4ff4
3aBUCUMOCTEH
85 [onsarue pyHkunm 1 https://m.edsoo.ru/cc5ad997
86 I'paduk dyskmm 1 https://m.edso0o.ru/f84482b5
87 CaoticTBa (yHKIUI 1 https://m.edsoo.ru/2c3527el
88 CaoiicTBa GHyHKIHHA 1 https://m.eds00.ru/111696e6
89 Jlunetinas GyHKIUSA 1 https://m.edsoo.ru/da7259c2
90 Jluneitnas pyHkuus 1 https://m.edsoo.ru/19c752fc
01 Hoctpoere rpagua mmeliroit 1 https://m.eds00.ru/68799ddc
byHKITUN
92 Hoctpoenue rpaguica amneiinoit 1 https://m.edsoo.ru/212d18e7
byHKITUN
93 I'paduk pynkuuu y =|x| https://m.edsoo.ru/e2bcf23e
94 I'paduk pynkmmm y =[X| https://m.edsoo.ru/f4dfafbc
KonTponbsHas paboTa no reme
95 ”KOOpHHHaTH u rpaduicH. QysKumn” 1 https://m.edsoo.ru/613c655d
/ Beepoccuiickasi mpoBepoYHast
pabora
96 Hrorosas VK OHTPOIIBHas padora / 1 https://m.edso00.ru/755babd3
Bcepoccuiickas mpoBepouHast paboTa
IToBTOpEHNE OCHOBHBIX TOHATHI U
97 METOJI0B Kypca 7 Kjacca, 0000111eHne 1 https://m.edsoo.ru/3a654b9d
3HAHUHN
[ToBTOpEHKE OCHOBHBIX MOHATUN U
98 METOJIOB Kypca 7 Kitacca, 00001IeHne 1 https://m.edsoo.ru/d7ff245a
3HAHUU
99 [loBTOpEHNE OCHOBHBIX MOHATUH U 1 https://m.edsoo.ru/d12b3b9d
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METOJIOB Kypca 7 Kiacca, 00001eHne
3HaAHUU

100

101

102

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUM

IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUN

HOBTOpeHI/IC OCHOBHBLIX ITOHATHH U

METOJIOB Kypca 7 Kiacca, 060011eHne
3HAHUU

https://m.edsoo.ru/81ca2fdl

https://m.edsoo.ru/53c2e81f

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 KBaaparHplii KOpeHb U3 YUCIIA 1 https://m.edsoo.ru/7f566b24
Ilo e 00 aIMOHAIILHO

2 T HPPAOHATLHOM 1 https://m.edso0.ru/72ac855b
YHCIE

§)

3 JlecATH HbIC MPHOMIDKEHHS 1 https://m.edsoo.ru/da8989ce

WPPAIMOHATILHBIX YHCETT
§)

4 JlecATHHHBIE MPHOTIOKCHHS 1 https://m.edsoo.ru/fc4af857
HMPPAMOHAIILHBIX YHCET
JlecTBUTENbHBIE YUCTIA https://m.edsoo.ru/alddbeae
CpaBHeHME ICHUCTBUTEIBHBIX YHUCEIT https://m.edso0.ru/637a2172
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
A N N

8 PH(METHHCCKHH KBa/IpaTHbIi 1 https://m.edsoo.ru/9d8ebe6f
KOPCHB

9 VYpaBHeHue BUIa X* = a 1 https://m.edsoo.ru/c22abcca
Croii

10 ponctsa apH(bMeTfI AecKux 1 https://m.edsoo.ru/78ffae69
KBaJIpaTHBIX KOpHEH
Croit

11 BOHCTEA apH(bMeTfIquKHX 1 https://m.edsoo.ru/6af3fa69
KBaJIpaTHBIX KOpHEH
[IpeobpazoBaHme YUCTOBBIX

12 BBIPAXKEHUH, COEpPIKALIUX 1 https://m.eds00.ru/39c73255
KBaJIpaTHbIE KOPHU
IIpeoOpa3oBanme YUCIIO

13 DEODPA3OBAHME HHCTOBBIX 1 https://m.edsoo.ru/ac98bbb1

BBIPAXKEHM, COAEPIKAIUX
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KBa/IpaTHbIE KOPHU

[Ipeobpa3oBaHue YHCTOBBIX

14 BBIPAYKEHH, COJIEpKAILUX https://m.edsoo.ru/f87ee32a
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX https://m.edsoo.ru/32593c7e
KBaJpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM https://m.edsoo.ru/a59837el
CrangapTHas 3aluCh 4Yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

a (oT 3JIeMeHTa ac 0

17 MHPa (OT 57IEMEHTAPHEIX HaCTHIL 1 https://m.edso0.ru/928ecd9f
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe
CBOICTBA CTEIIEHH C L€

18 BOMCTBA CTCICHI € HEIbIM https://m.edsoo.ru/45fec448
rokasarejieM
CBolicTBa CTENEHH C LETBIM

19 H https://m.edsoo.ru/44f84bfd
mokKasaTrelieM
CBOICTBA CTEIIEHU C L[EJIBIM

20 H https://m.edsoo.ru/13da6ff5
mokKasaTrelieM
CBOIICTBA CTEIIEHH C I[€

21 BOHICTEA CTCHCHI € HEIbIM https://m.edsoo.ru/a444ce3e
rokasarejieM
CBolicTBa CTENEHH C LETBIM

22 H https://m.edsoo.ru/345e1638
mokKasarejieM

23 KBagpartuslit Tpéxuner https://m.edsoo.ru/baldf7ec

24 KBanpatsblil TpéxuneH https://m.edsoo.ru/bdd9be79
Pasnoxenue kBagpaTHOTO

25 AP https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOXKHTEIIN
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Pasnoxxenune kBagpaTHOro

26 . https://m.edsoo.ru/5e6567eb
TpEXUICHA HA MHOXKUTEIN
KonrponsHas pabora mo remam

27 "KBanparhsle kopHu. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpatuslii Tpexunen"

28 Anrebpandeckas 1po0b https://m.edsoo.ru/ec8fa983
JlonycTuMeble 3HaUeHUS

29 MePEMEHHBIX, BXOJISIINX B https://m.edsoo.ru/3ccca98f
areOpanvyecKue BhIPaKECHUS
JonycTuMble 3HaUeHUS

30 MIEPEMEHHBIX, BXOJIAIINX B https://m.edsoo.ru/b92452fd
anredpanvecKe BbIPaKEHUs

31 Ocrosroe CBOﬁfTBO https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

32 Cokpaienue apooei https://m.edsoo.ru/33ee19b8

33 Coxparrenue apo0beit https://m.edsoo.ru/3d585c35

34 Coxkpatenue apobeit https://m.edsoo.ru/b7286a26

35 Croxenmue, BeranTanue, yMHO)I(eHIiI,e https://m.edsoo.ru/b7¢c5738b
U JISJICHHE alreObpandeckux apooei

36 Croxerue, BrIaUTaRkE, yMHO)KeHPie https://m.edsoo.ru/fa626af5
U JeTieHue anreOpandeckux apooei

37 (7103 EHHE, BEIHTAHMKE, yMHO)KeHPie https://m.eds00.ru/67e347f8
U JeNieHue anredpandeckux apooeit

38 Croxenne, BLHTAHME, yMHO)KeHPie https://m.edso0o.ru/8d61236¢
U JICNICHHE anreOpandeckux apooeit
[Ipeobpa3oBaHue BhIpaXeHUH,

39 COJIeprKalX anredpandecKkue https://m.edsoo.ru/82ac3492

npobu
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[IpeoOpazoBaHue BEIpaKEHUH,

40 coJiepKaIInX ajareopanvyecKue https://m.edsoo.ru/51ae3adl
npodu
[IpeoOpazoBaHue BEIpaKEHUH,

41 COJIEpIKalINX anredpandecKue https://m.edsoo.ru/d4adbf39
npobu
K 0

42 OIHTPOIGHAL pADOTA IO TEME https://m.edsoo.ru/edade16d
"Anrebpanyeckas 1poon"

43 KBanpatHoe ypaBHeHuE https://m.edsoo.ru/aa5beeca

44 Henonnoe xkBagparHoe ypaBHeHuE https://m.edsoo.ru/ba7c2494

45 Henonnoe kBagpatHoe ypaBHEHUE https://m.eds00.ru/7739d625
® o

46 OPMYJIa ROPHEH KBAAPATHOTO https://m.edsoo.ru/f3c232a6
ypaBHEHUS
@ .

47 OPMYTIa KOPHEH KBAIPATHOTO https://m.edsoo.ru/1b454bfe
ypaBHEHUS
o .

48 OPMYTIa KOPHEH KBAPATHOTO https://m.edsoo.ru/5b12b5ea
ypaBHEHUs

49 Teopema Buera https://m.edsoo.ru/fa4fb6a5

50 Teopema Buera https://m.edsoo.ru/f9a2b61f
P o

51 CLCHHE YPARHCHIH, CROMAMXCA K https://m.eds00.ru/673692a2
KBaaApaTHbBIM
P o

52 CIICHHE YPARHCHIT, CROBIMIXCAL K https://m.edsoo.ru/aaa9bcda
KBaaApaTHBIM
1T % -

53 pocteiitiiie ApodHo https://m.eds00.ru/67772e31
paroHaIbHbIe ypaBHEHUS
IT i OHO-

54 POCTEHIINE APODHO https://m.edsoo.ru/29e268ed

paloOHaIbHbIE YPABHEHUS
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55

Pemienue TEKCTOBBIX 3a/1a4 C
MOMOIIBIO KBAJPaTHBIX YPaBHEHU

https://m.edsoo.ru/cf84dc92

56

57

Pemenue TekCTOBBIX 3a51a4 €
MOMOIIIbIO KBaIPATHBIX YpaBHEHUMN
KonTponbhas pabora no teme
"KBanparubie ypaBHeHUs"

https://m.edsoo.ru/feb686c8

https://m.edsoo.ru/b7blad5f

58

JInHeliHOe ypaBHEHUE C 1BYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pellieHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

https://m.edsoo.ru/ae677ab5

59

JIuHenHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPHI pellieHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

https://m.edsoo.ru/2b4f56e5

60

JIuHenHoe ypaBHEHHE C IByMS
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pElIeHUs YPaBHEHUH B
LEJBIX YUCIIAX

https://m.edsoo.ru/56fb3f4a

61

62

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

https://m.edsoo.ru/de6ed3fl

63

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

https://m.edso0.ru/4ca22968

64

65

[Ipumeps! penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

IIpumeps! perieHns cucTem

https://m.edsoo.ru/5d426c5d

https://m.edsoo.ru/1c257f64
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HEJIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS

YpaBHCHUA C ABYMA IEPEMCHHBIMHA U

66 ¥ N https://m.edsoo0.ru/275e59c2
CUCTECM JIMHCHUHBIX ypaBHeHI/II/I C
HBYMSI HepeMeHHLIMI/I
I'paduaeckas naTEpIIpETALIHS

ABHCHMHS C 1B s IICPEMCHHBIMHU U

67 yp Uﬂ ™ p N https://m.edsoo.ru/7e32c7f9
CUCTCM JIMHCHUHBIX ypaBHeHI/II/I C
l[BYMfl HepeMeHHLIMI/I
Pemrenne TeKCTOBBIX 3a7a4 C

68 a . https://m.edsoo.ru/2bee62fc
MTOMOIIBIO CUCTEM YPaBHEHHIA
Pemrenne TeKCTOBBIX 3a7a4 C

69 a . https://m.edsoo.ru/a4ee3336
MTOMOIIBIO CUCTEM YPaBHEHHIA
Pemrenuie TeKCTOBBIX 3a7a4 C

70 s . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO0 CUCTEM YPABHCHHIA
YucaoBble HEPABEHCTBA U UX

71 . p https://m.edsoo.ru/ab935797
CBOICTBa
YucioBble HEPABEHCTBA U UX

12 . p https://m.edsoo.ru/2a95bc36
CBOICTBa

73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOM https://m.edsoo.ru/f7daad5b
JInHeiliHbIE HEPABEHCTBA C OJHON

74 . p A https://m.edsoo.ru/1b31351c
MEPEeMEHHON U UX pelICHHE
JIuHeliHbIe HEpaBEHCTBA ¢ OTHOU

75 . p a https://m.edsoo.ru/9e34ec7d
nepeMeHHon n ux pemeHI/Ie
JInHeliHbIE HEPABEHCTBA C OJHON

76 . p a https://m.edsoo.ru/e3b51845
nepeMeHHon n ux pemeHI/Ie

7 CucTteMbl TMHEWHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJIHOM IIEPEMEHHOM U UX PEILICHUE

CucTeMbl TMHEUHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2c
OJTHOM MEePEeMEHHOMN U MX PEIICHHE

79 CHCTfMH HHHeﬁHI’EX HEPaBeHeTD © https://m.eds00.ru/99b83365
OJTHOM MEepeMEeHHOMN U UX pelICHHE
N3o00paxeHune penieHus TMHSHHOTO

80 HEPAaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCJIOBOM MPSMOM
N300paxkeHune penieHus TMHSHHOTO

81 HEPAaBEHCTBA U UX CUCTEM Ha https://m.eds00.ru/57565dd5
YUCIIOBOM MPSAMOU
KonTponbHas paboTa no Temam

82 "HepasenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHH"

83 [Tonstue pyHkunn https://m.edsoo.ru/6a7caeab
06

84 HaCTLUOHpeHeHeHM 1 MHOIECTBO https://m.edsoo.ru/1b9bcdef
3HaYEHUN PYHKIHNH

85 CrniocoOs 3a1anus GyHKIUH https://m.edsoo.ru/bc3f786e

86 I'paduk Gyakmmm https://m.edso00.ru/df9eb637

87 CBoficTaa QyniuuH, X https://m.edsoo.ru/f27b961d
oToOpaxkeHue Ha rpaduke
q

88 TEHHe I:I MOCTPOCHHE rPadHKOB https://m.edsoo.ru/88a699%ee
byHKIHI
[Ipumeps! rpadgukoB GyHKIIHIH,

89 https://m.edsoo.ru/296c3ec9
OTPaKAIOIINX PeaTbHBIE MPOIIECCHI
OYHKIMH, OMIUCHIBAIOIIIE MIPSMYIO

90 1 00paTHYIO MPONOPLHUOHATBHBIE https://m.edsoo.ru/b2e6c3fd

3aBUCHUMOCTH, UX TpapuKu
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91

I'umep6ona

https://m.edsoo.ru/c7cd25d2

92
93

I'unep6ona

I'padux pynkuum y = x?

https://m.edsoo.ru/ea41995c

https://m.edsoo.ru/2bf8459¢

94

95

96

97

Oyukmun Y =X2, Yy = X3,y =YX,y =
x|; Tpaduueckoe peuieHue
YPAaBHEHUN U CUCTEM ypaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KIIacCOB,
0000111eH1E 3HAHMH /
Bcepoccuiickas nposepodHas
pabora

Hrorosas koHTpoabHas paboTa /
Bcepoccuiickas npoBepouHas
pabora

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOJIOB KypCOB 7 U 8 KIIacCOB,
0000111eH1e 3HaHUH

https://m.edsoo.ru/af8cb727

https://m.edsoo.ru/f4e48f18

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
0000111eH1e 3HaHUH

https://m.edsoo.ru/76f1f8e2

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHe 3HAaHUH

https://m.edsoo.ru/7cb79181

100

101

IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJI0B KypCOB 7 U 8 KJIacCOB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/592ad7a9

https://m.edsoo.ru/1fbadd86
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000011eHHE 3HAHUN

102

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/dc2f5d6¢
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https://m.edsoo.ru/dc2f5d6c

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Kontpoaensie  Ipakruveckue fl[:;:EHl/lﬂ :)I;I[()l;l;z?;fenbnue
padoTsI padoThbI pecypeni

PanmonanesHbie 4ncna,

1 HMppalyoHaJbHbIC YUCIIA, KOHEUHbIC U 1 https://m.edsoo.ru/784cdd1c
OECKOHEUYHBIE NECATUYHBIEC TPOOH
MHO0k€eCTBO 1eHCTBUTEIBHBIX YUCEIT;

2 JIEHCTBUTEIIbHBIC YHCIIa KaK 1 https://m.edsoo.ru/97eaef99
OEeCKOHEUYHBIE JECITUYHBIE TPOOH
B3aumHO 01HO3HAYHOE COOTBETCTBHUE
MEXIy MHOXECTBOM

3 JIEHCTBUTEIIbHBIX YUCEIT U 1 https://m.edsoo.ru/2e8d43dc
MHOKECTBOM TOUYEK KOOPAMHATHOU
IpsAMOit
CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,

4 apudMeTHIeCKHe IEUCTBHUS C 1 https://m.edsoo.ru/c83fele6
JEMCTBUTENbHBIMU YUCIIAMU

5 TIpHOMIDIEHHOE SHANCHHE BEMHHHEL 1 https://m.edsoo.ru/b75291fe
TOYHOCTb MPUOIMKEHUS
OkpyriieHue yucen https://m.edsoo.ru/ad42bfel
OkpyrieHue uncen https://m.edsoo.ru/4866ab2a

8 Hpnicwnia HV OTICHIKA pesyIIbTaTOoR 1 https://m.edsoo.ru/d9c21ccd
BBIYHCIICHU

9 Hlpmkitiica i OleHKa pesyILTaTon 1 https://m.edsoo.ru/42bb579b

BBIYHUCJIIEHUN
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JInneiinoe ypaBHeHue. Pemenne

10 YpaBHEHUH, CBOASIIMXCS K https://m.edsoo.ru/8da553dd
JIMHEUHBIM
JInnelinoe ypaBHeHue. Pemenue

11 YpaBHEHUH, CBOJALLINXCS K https://m.edsoo.ru/632a9a8a
JIMHEHHBIM
KBanpatHoe ypaBHeHue. Penenne

12 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/d26cfldb
KBaJIPaTHBIM
KBanparnoe ypaBuenue. Pemenue

13 YpaBHEHUM, CBOJALINXCA K https://m.edsoo.ru/ffde92f6
KBaJAPaTHBIM

14 bukBaapaTHbie ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/64b9efca
[Tpumepsl penieHus ypaBHEHUN

16 TPETbEN U YETBEPTON CTEIIEHEN https://m.edsoo.ru/8c18feda
Pa3NoKEHUEM Ha MHOKUTEIN
[IpuMmeps! perieHuss ypaBHEHUI

17 TPEThE U YETBEPTOM CTETICHEN https://m.edsoo.ru/fa5b88a7
pa3NoKeHHEM Ha MHOKUTETU

18 Peretine §p06HO_paHHOHaHBHHX https://m.edsoo.ru/d56625c7
ypaBHEHUU

19 Peuerie flp06H0_p AUMOHATHHPIX https://m.edso00.ru/4252¢16d
ypaBHEHUIA

20 PelteRHe TeKCTOBBIX 3821 https://m.edsoo.ru/c9cb88d2
anredpandeckuM MEeTO0M

21 PeIICHHE TEKCTOBBIX 337137 https://m.edsoo.ru/b4afab15

anreOpanvdecKuM MeTOI0M
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22

Pemenne TeKCTOBBIX 3a1a4
anreOpanv4ecKuM METO0M

https://m.edsoo.ru/3cf8d84b

23

24

KonTtponbHast pabora o Teme
"VpaBHEHHUs ¢ OIHOM lepeMeHHON"

YpaBHEHHE C IBYMsI IEPEMEHHBIMU H
ero rpaduk

https://m.edsoo.ru/d7f52af8

https://m.edsoo.ru/df9d8f39

25

YpaBHEeHHE ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk

https://m.edsoo.ru/5d32aal6

26

27

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ peIICHUE

Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelleHue

https://m.edsoo.ru/2bba28d6

https://m.edsoo.ru/c84b7ec2

28

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelICHUE

https://m.edsoo.ru/85dch849

29

30

31

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ peIICHUE

Peienne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

Pemenne cucreM n1ByX ypaBHEHHH,

OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

https://m.edsoo.ru/497eclfe

https://m.edsoo.ru/73a6debd

https://m.eds00.ru/3962972a

32

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/7ee93blc

33

Pewienue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/253a6d78
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I'paduueckas uaTEpHIIpETAIIUSL

34 CHUCTEMBI YPAaBHCHHH C IBYMs https://m.edsoo.ru/74aacd41
MepEeMEHHBIMHU
Pemenne TeKCTOBBIX 3a1a4

35 A https://m.edsoo.ru/c4d16a8f
anredpandecKkuM crocodbom
Pemenye TeKCTOBBIX 3a1a4

36 A https://m.edsoo.ru/b939ee99
anreOpanvdecKuM crocooom
KonrponsHas padora 1mo teme

37 | P P o https://m.edsoo.ru/4fd75fe7

CucreMbl ypaBHEHHI

YucioBble HEpaBEHCTBA

38 HjI BPIC HEPABCHCTEA 1 HX https://m.eds00.ru/43de68c6
CBOICTBA
YucIioBbIE HEPABEHCTBA U UX

39 = p https://m.edsoo.ru/369843b4
CBOIICTBa
JIunelinple HepaBeHCTBA ¢ OJHOU

40 . P A https://m.edsoo.ru/55eaa389
MIEPEMEHHOMN M KX PEIICHHE
JInnelinble HepaBeHCTBA ¢ OJHOU

41 HHCHHDIC FICPABEHCTBA € OMTHON https://m.eds00.ru/699fbbds
HepeMeHHOI/I U Ux pemeHI/Ie
JInHeiiHbIE HEPABEHCTBA C OJHOM

42 N p g https://m.edsoo.ru/ea2687d2
MEPEMEHHOI U UX pelIeHne
CI/ICTGMI:I J'II/IHGI;'IHI)IX HCPABCHCTB C

43 N . p https://m.edsoo.ru/6aal7218
OJIHOI MepEMEHHON U UX PelIeHHEe
Cucre el €paBEHCTB C

44 " TUMH i HHBfX HEpaBeHeTR https://m.edsoo.ru/218d6f2e
OgHOU HepeMeHHOI/I n ux peIHeHI/IC
CucreMbl JJUHENHBIX HEPABEHCTB C

45 N . p https://m.edsoo.ru/db291ecl
OJIHO MEePEMEHHON U UX PelICHHE
KBa ATHBIC HCPABCHCTBA U UX

46 AP P https://m.edsoo.ru/6e4fab45
pelieHue

47 KBaapaTHble HEPABEHCTBA U UX https://m.edsoo.ru/e665cdbl

61


https://m.edsoo.ru/74aacd41
https://m.edsoo.ru/c4d16a8f
https://m.edsoo.ru/b939ee99
https://m.edsoo.ru/4fd75fe7
https://m.edsoo.ru/43de68c6
https://m.edsoo.ru/369843b4
https://m.edsoo.ru/55eaa389
https://m.edsoo.ru/699fbbd8
https://m.edsoo.ru/ea2687d2
https://m.edsoo.ru/6aa17218
https://m.edsoo.ru/218d6f2e
https://m.edsoo.ru/db291ec1
https://m.edsoo.ru/6e4fab45
https://m.edsoo.ru/e665cdb1

pelieHue

KBa,I[paTHBIC HECPpaBCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
pernieHue

49 Kpapatitbie HepaperCTBa it X https://m.edsoo.ru/98c2b3bf
pelieHue
K

50 BAIPATHBIC HEpapeHetna i ix https://m.edsoo.ru/3f4a76ea
pernieHue
['padmyeckas uHTEpHIpETALIUS

o1 HEPaBEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMsI IIEPEMEHHBIMU
['padmyeckas uHTEpHIpETALIUS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JIBYMsI IEpEMEHHBIMU
K

53 | OHTPOIBHA }?a60Ta HOTeMe https://m.eds00.ru/b99f5667

Hepasenctra

54 KBail parumas dynKius, e€ rpapux u https://m.edsoo.ru/e5173a2b
CBOICTBa
K N

55 Baf[paTHqHaﬂ (ymKus, € rpagux https://m.edso0.ru/743339c6
CBOICTBa
Ksanpatuunas ¢pynkuus, e€ rpaduk u

56 g https://m.edsoo.ru/88ff1a6f
CBOICTBa
IT

57 apado1a, KOOPHHATEI BEPUIMHEI https://m.edsoo.ru/15¢c24da8
napaboJIbl, 0Ch CHMMETPHH ITapadoITbl
II

58 apadosta, KOOPAMHATE! BEPUIHHbI https://m.edso00.ru/8249b96¢c
napaboibl, 0Ch CHMMETPHUH MapadoIbl
[Tapab

59 BpAHOIIA, KOOPIHHATE! BEPHTIHAL https://m.edsoo.ru/fb278e5c
napaboibl, 0Ch CHMMETPHUH MapadoIbl

60 [Tapaboia, KOOpIUHATHI BEPIIUHBI https://m.edsoo.ru/ed969721
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napa0oJIbl, 0Cb CUMMETPHUH ITapadoJIbl

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bub6nmoreka [IOK

61
napaboJibl, 0Ch CHMMETPHH MTapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapa6osa, KOOpIUHATHI BEPIIHHBI
apaboJIbl, 0Ch CHMMETPHH 11apaboJIbl
T i y=k =kx +
63 paguic dynicmii: y = kx, y https://m.eds00.ru/5926d73b
b, y=k/x, y=x3, y=vX, y=[X|
ey = T
64 Ipagui Qymicumii: y =k, y = kx https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x3, y=vX, y=[X|
oo — x4
65 Ipaguicur Qymicumii: y =k, y = kx https://m.eds00.ru/6739f677
b, y=k/x, y=x3, y=vx, y=[X|
T i y=k =kx +
66 paguic dymimii: y = kx, y https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vX, y=[X|
oy = x4
67 Ipaguiar Qymicumii: y =k, y = kx https://m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vX, y=[X|
Lo ~ x4+
68 Ipaguicr Qymicrmii: y = kx, y = kx https://m.edso0o.ru/38baebe7
b, y=k/x, y=x3, y=vX, y=[X|
69 ,IfOHTpOHMiaﬂ pabota o Teme https://m.edsoo.ru/d7a4d3c6
DyHKIMHU
70 Howsrhe wucnosoi https://m.edsoo.ru/22b51f44
[IOCJIEI0OBATEILHOCTH
3aaHue Mocaea0BaTeIbHOCTH
71 peKyppeHTHOH hopMmyIoii u https://m.edsoo.ru/dfc55a2a
bopmyioii N-ro uieHa
A
72 PHQMETHIECKas H rEOMETpHHECKas https://m.edso0.ru/36889def
IPOrPECCUU
73 ApuueTHICccKas 1 reomeTpuHecias https://m.edsoo.ru/bf2438ea

pOrpecCcuu
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74

DopMmyisl N-TO 4iIeHa
apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCHil, CYMMBI IEPBBIX N
YJICHOB

https://m.edso0.ru/6528a67b

75

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKON
IIPOrPECCHil, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

®opmyisl N-TO 4iIeHa
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YWICHOB

https://m.edso0.ru/6d756b46

77

Dopmyisl N-TO 4IeHa
apuPMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo0.ru/ca959173

78

79

80

81

dopmyisl N-T0 YiIeHa
apuMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apupMeTUIECKON U TEOMETPUUECKON
IIPOrpECCUi TOUKaMH Ha
KOOPJAWHATHOM IIOCKOCTH
N300pakeHne 4iIeHoB
apu(MeTHYECKON U TeOMETPUIECKOH
IIPOrpeECCUil TOUKaMH Ha

KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN

https://m.edso00.ru/9c91e859

https://m.edso0.ru/87354e2f

https://m.edso0.ru/d389e56e

https://m.eds00.ru/17298a23
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poct

82
83

CrnoxHbIC ITPOLCHTEL

CroxHbI€ POLIEHTHI

https://m.edsoo.ru/b69be694

https://m.edsoo.ru/35eeee32

84

85

86

87

KonTtponbHast pabora o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEeHHE, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUS C
JIEACTBUTENILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE U
cucTeMaru3arus 3HaHui. [IpoueHTsl,
OTHOIICHHS, TIPOIIOPIIUN

[ToBTOpeHue, 0600IICHNE 1
CHCTeMAaTH3aIlNs 3HAHUH.
OxpyrieHue, IpuOIHKEHUE, OIICHKA

https://m.edsoo.ru/9c6d4a74

https://m.edsoo.ru/alb3678a

https://m.edsoo.ru/1d693aae

https://m.edsoo.ru/2419faae

88

[ToBTOpenue, o6odIIeHNE 1
cucTeMaru3anusa 3Hannui. Pemenne
TEKCTOBBIX 3aJ1a4 apuPMETHICCKUM
CIIocoooM

https://m.edsoo.ru/287cfaeb

89

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apuPMETUIECKUM
CII0COO0M

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenwue, 0600IIEHNE U
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CIocooom

https://m.edsoo.ru/bcb79d68
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91

[ToBTOpeHnue, 0600IICHNE U
cUCTeMaTH3aIHs 3HaHUH.
[IpeoOpa3zoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.
[IpeoOpazoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHnue, 0600IICHNE U
CcHUCTeMaTU3als 3HaHU.
[IpeobpazoBanue anredpanyeckux
BBIPAXECHH, TOMYCTUMbIE 3HAYCHUS

https://m.edso00.ru/53a34379

94

[ToBTOpeHue, 0600IICHNE 1
CcHUCTeMaTU3als 3HaHU.
[IpeobpaszoBanue anredpandeckux
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS

https://m.edsoo.ru/5bc8cacc

95

96

97

98

[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIHMA

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHui. OyHKIUH:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKINMA

[ToBTOpeHnue, 06001IEeHNE U

https://m.edsoo.ru/79elde7e

https://m.edsoo.ru/a89ebbce

https://m.edso0.ru/816a61a4

https://m.edso00.ru/243189d8
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cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIHHA

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alrs 3HaHU.

99 . 1 https://m.eds00.ru/3838889a
I'paduueckoe penienre ypaBHeHUH 1
UX CHCTEM
[ToBTOpeHue, 0600IICHNE U

100 CHCTCMATHIAITE SHATHH. . 1 https://m.edsoo.ru/175a7714
I'padmueckoe penieHne ypaBHeHUH 1
UX CHCTEM

101 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/99ff7321

000

102 oo IEIeHHe 1 CHCTEMATHSARI 1 https://m.edsoo.ru/ed4cd43b

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME

67
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHONM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna u BIYMCICHUS
11 BoinonHATe,  coyeras  yCTHbIE M I[HUCbMEHHbIE  HPHUEMBI,
' apupMeTHyecKue JecTBUS C pallMOHAIbHBIMU YUCIAMU
HaxomuTe ~ 3HayeHWs  4YMCIOBBIX  BBIPAXCHWM,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIpQXEHUH, collepKallluX OOBIKHOBEHHBIE U JIECTUYHBIE IpOOH
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcen K  JApYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSATUYHYK, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbBINONMHATE NPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCICHHUM, OLEHKY
1.6 3HAQYEHWM YHUCIIOBBIX BBIPDAXKECHHMI. DBBINONHATE JIEWCTBHSA €O
CTETEHSIMM C HAaTypaJIbHBIMH IT0Ka3aTeIsIMU
17 [IpuMeHATh TNpPU3HAKU AECITUMOCTH, Ppa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUs 3agad ¢
y4€TOM OIPaHUYCHMI, CBSI3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Hcnonb3oBarh  anreOpamveckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MIPUMEHSTH €€ B MPOIIECCEe OCBOSHHSI YUEOHOTO MaTepraa




HaXO,I[I/ITB 3HAa4YCHUA 6YKBCHHBIX Bblpa}KeHI/Iﬁ nmpun  3aJaHHbIX

22 3HAUEHUAX [1EPEMEHHBIX
23 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAKEHHUS B MHOTOWICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJIEHAa HA MHOTOYIEH U MHOIOWIEHa Ha
2.4 MHOTOYJICH, NPUMEHATh (OpMyJabl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh Pa3jioKeHUE MHOTOYJIEHOB HA MHOXKUTEIIN C TIOMOILIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXKUTEIIS, TPYIIIUPOBKYU CIAraeMbIX,
pUMEHEHHs! (POPMYJT COKPALIEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJISl PELICHUs Pa3JIMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEJAMETOB, U3 pealbHON MPAKTUKU
97 Hcnonb3oBaThk CBOMCTBA CTENEHEH C HaTypalbHBIMU IOKa3aTeIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHEVHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSI
3.1 IIpaBWIa MepeEXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIIO KOPHEM YpaBHEHUS
3.9 [IpumensTb rpaduueckue METOAbl NPU PELIEHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl map YUCEN, ABISIOMUXCS PEIIEHUEM JTMHEHHOT0
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOMN TIOCKOCTH IpauK JMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelLlIeHNs] ypaBHEHUS
35 Pematp cucteMsl ABYX JTMHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKu
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUN 110 yCIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1auy IOJTy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. @yHKIIMN
N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpPBAJbl, 3alHCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe




OTtMedaTh B KOOp,I[I/IHaTHOI\/'I IINIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOp/AWHATaM
13 Crpoutsb rpaduku muHeHbIX GyHKuuid. CTpouts rpadgux GyHKIUH Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HU3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmoco0 MPENCTaBICHUS U aHAIM3a
4.6 uHbOpMAINY, W3BIEKATh M WHTEPHPETHPOBATH HWHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro Ny
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHblE  TPEACTABIEHHUS O  MHOXKECTBE
11 NEHCTBUTENLHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHHU,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIMHATHOMN
psIMOM
[MpumeHsITh TOHATHE apU(OMETHISCKOrO0  KBaJpaTHOTO  KOPHS,
12 HaXOJIUTh KBaJpaTHbIE KOPHHU, HWCIONB3yd TMPU HEOOXOAMMOCTH
' KaJIbKYJISTOP, BBITOJHATH MPEOOPA30BaHUS BBIPAKEHUH, COIEPKAIITIX
KBaJIpaTHBIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTETNEHH C LEJIbIM ITOKa3aTeleM, BBITIOIHSATh
2.1 npeoOpa3oBaHMsl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEIbIM
rokaszaresem
Y BBIONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIlMOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anreOpanvdecKuMu IpoOsIMHU

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKHU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemwate sMHENMHBIC, KBagpaTHbIE YPAaBHEHHS U  PALUMOHAIBHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

NEPpCMCHHBIMU

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
IpeJCTaBIeHUN (yCTaHaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomuth OT cIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanvyeckoil MOJIEIH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘ICHHBIﬁ pe3yiibTat

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB MUl CPABHEHUS, OLIEHKH,
pelaTh JIMHEMHbBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAYCHMsI), OMPEACNATh 3HAUCHUE
GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEEsaTh CBOMCTBA (DYHKIIHMH

o e€ rpaduky

4.2

9 KIIACC

Ctpouts rpaduKu 371€eMEeHTapHbIX PYHKINN BUA!
y=k/x

, Y =X%, Yy = X3, Y = [x|, onuckIBaTh CBOMCTBA YMCIOBON (QYHKIUU IO €&
rpaduxy

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus




pe3yJabTara

1

1.1

1.2

1.3

14

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U YHOOpAOOYMBATH pallMOHAJIBHBIC W HWPppalrOHAJIbBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
couc€Tasd YCTHBIC MU INHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJICHUS C

HppalOHAJIIbHBIMU Y CJIaMHU

Haxonute 3HaueHus CTEIIEHEH C OCJIbIMH IIOKA3aTCIIsIMHU U KOpHeﬁ,

BBIYMCJIATH 3HAYCHU A YHCIIOBBIX Bpra)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJISIIIMECS K HUM, IPOCTEHIINE TPOOHO-pAlHOHATIbHBIC YPAaBHEHUS

2.2

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3amaun anreOpanvecKUM CIOCOOOM C TOMOIIBIO
COCTABJICHUS] YpPAaBHEHMUS WJIM CHCTEMBI JBYX YPaBHEHHHU C JByMs

NEPpECMECHHBIMU

2.4

2.5

2.6

[IpoBomuThs mpoCTEWIINE MCCIECIOBAaHUS YpPAaBHEHUM U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyuecKux
MIPEICTaBICHUH (HallpuMep, yCTaHaBIUBAaTh, UMEET JIN YPAaBHEHUE UIIU

CHUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemrate JIMHENHbBIE HCPAaBCHCTBA, KBaApPAaTHLIC HCPaBCHCTBA,
1/1306pa>1<aTL pPCHICHUC HCPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3allMChIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

Pemarp cucTeMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKIJIIOYAIOIME KBAJpPaTHOE HEPABEHCTBO, U300pa)xaTh pelIeHUE
CUCTEMbl HEPAaBEHCTB Ha YHUCIJIOBOM MPSMOM, 3alUChIBaTh PEIIEHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA NP PELICHUH Pa3IMYHBIX 33724




OyHKIUU

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb GbyHKIIUN HU3YYEHHBIX BUOB. [TokasbiBaTh
CXEMAaTUYECKHU PACIONIOKEHHUE HAa KOOPAMHATHOHN TIOCKOCTH rpauKoB
bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3HAYCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA

[Toka3piBaTh CXEMAaTUYECKH PACIONIOKECHHE Ha  KOOPIMHATHOMN
IJIOCKOCTH TpadukoB GyHKIUH Buaa Y = VX, Y = |x| ¥ OomUCHIBaTh

cBoiicTBa (pyHKUIMI

Crpoutb ¥ M300paxkaTh CXEMaTHYECKU TIpadUKu KBaJPaTHUHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBAJpPAaTHMUHBIX (QYHKUHMHA MO HX
rpaduxam

Pacnio3HaBaTh KBaJIpaTuuHytr0 (QYHKIMIO O (opMmyiie, HNPUBOAUTH
MpUMEpHl KBaJpPAaTHUHBIX (DYHKIUH W3 peasbHOW XU3HH, (DU3HKH,
reoMeTpuu

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apu(pMETHUYECKYIO0 U T€OMETPHUUECKYIO ITPOrPECCUU TpU
pa3HbIX cIIoco0ax 3a1aHus

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHYeCKOd M TeOMEeTpUYECKOil Mporpeccui, CyMMmbl MEpBBIX N
YJIEHOB

N300pakaTh 4JIeHbl MOCIEI0BATEIBHOCTH TOYKAMHM Ha KOOPJUHATHOU
IJIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIbHOCTAMM, B
TOM 4YHUCJIC 3aaadyud U3 pCaHBHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJSTOPa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 Yucna v BIYKACICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHOU (POPMBI 3aMUCH
11 npobeit xk apyroi. IloHsTHe palMOHANBHOTO YMCIA, 3alUCh, CPaBHEHUE,
YIOPAI0YMBAHUE PALIUOHAIBHBIX YHCEI
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
' peasbHOM NMPaKTUKU HA YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHI, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOM B BUJE NPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA POLEHTHI, pELICHUE 33]a4 U3 PEATbHON TPaKTUKHU
15 [IpuMeHeHne TNpU3HAKOB  ACIMMOCTH, DPA3jOKEHHE Ha  MHOXUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCMMOCTH, B TOM  4YHciae npsAMas U oOpaTHas
' MIPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 [IepeMeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEeMEHHON. JlomycTuMmBble
' 3HA4YCHUS [IEPEMEHHBIX
95 [IpencraBieHne 3aBUCMMOCTH MEXJY BeIMYMHAMU B BUIE (HOPMYIIBL.
' Brruucnenus no popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPAXKECHUS
2.4 CBolICTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
25 OpnHowienbl U MHOrouaeHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
' YMHOKEHHE MHOTOYJICHOB
25 DopMyIIbl COKPAIIEHHOIO YMHOXKEHUA: KBaAPaT CYMMBI M KBaJApaT Pa3HOCTH.
' ®Dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUs




VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCUIILHOCTb YPaBHEHUI
3.9 JIuHeilHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEN JIMHEHMHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCIIOBHUIO 3a/la4yd. PelleHne TEKCTOBBIX 3a1ad C
' MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C ABYMsl IN€peMEHHbIMH. Pemenue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara TOYKy Ha IPSIMOMA
4 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOpAMHATHON
' IPSIMO
A3 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcnucca u opauHATa
' TOYKHM Ha KOOPJUHATHOM IUNIOCKOCTH
A4 [Tpumeps! rpadukoB, 3anaHHBIX (GopMmynamMu. UTeHHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'papux Gpynkiun. CoiicTBa pyHKIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
11 KBanpatusiit kopenb u3 uucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKESHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(dMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eHCTBUTEIBHBIC
qucia
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXXEHUS

2.1 KBanpatublii TpéxuiieH, pa3ioKeHUe KBAPaTHOTO TPEXUICHA HA MHOXKUTEN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1podu
2.3 CrnoxeHue, BBIYMTaHNUE, YMHOXKEHHUE, JACIICHHE allreOpandecKux apooei
24 PanmionansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOAAIINXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimme qpoObHO-paliOHANILHBIE YPaBHEHUS
I'pacdmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHON NEPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIMH
41 ITonatue ¢ynkuun. OOnacTe oOmNpeAereHHs U MHOKECTBO 3HAYCHHUH
' ¢bysakuu. CriocoObl 3aJaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB YHKIIHMA, OTpaXKaroIIUX pealbHble IPOLECCH
44 OyHKIUKM, OMUCHIBAIOIIAE TPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHCHHM

9 KVIACC



Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 ParonaneHble ymMcTa, MppalMOHANbHBIE 4YHCNIA, KOHEYHbIE U OECKOHEUHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YKMCEN, IeHICTBUTENbHBIEC YHCIa KaK OECKOHEUHBIE
12 JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JICMCTBUTEIIBHBIX YHCET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EMCTBUTEIBHBIX
qrcen
1.3 Apudmerndeckne IeHCTBHS C ACHCTBUTEIHLHBIMHI YUCIAMH
Wsmepenusi, npubmmkenusi, onleHKU. PazMepsl 00bEKTOB OKPY’KaIOIIET0 MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. ITpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OkpyrieHue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYMCICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHN, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHMe. IIpumepbl pelIeHHs YpaBHEHHM TpPETbed W
. YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU
20 Pemienne cucrem IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHHBIX HEPABEHCTB C OJHOW MMEPEMEHHOU
2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM
2.15 KBaaparHbie HEpaBeHCTBA
216 I'padguueckass uHTEpHpeTalnds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs
' NIEPEMEHHBIMU




3 DOyHKIUH

31 KBagpatnunas ¢ynkuus, e€ rpaduk u coiictBa. IlapaGoma, koopaMHAaThI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoiicrpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBble OCIEN0BATENBHOCTH

41 Onpenenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3a1aHue
' MOCIIEI0BATEIFHOCTH PeKYPPEHTHOM (hopMyItoi u ¢popmysioi N-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHUECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mporpeccuss. Popmynasl N-r0  WiIeHAa T'EOMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMU Ha KOOPJAMHATHOU IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIMAIbHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPH PEIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUUHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM I[OKAa3aTEIeEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlIe €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHUI C KOpPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C HCHOJIb30BaHHEM (OPMYN pa3HOCTH KBAJApPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OIHOM NEPEMEHHOHM, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK GYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWs, HAWOOJbIIEC W HAUMEHBIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH TpapUKU YHKIIUH, HCIIOIB30BATh IPadUKH JJIsl ONIPEICIICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUYKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, MNPsSIMOYTOJIBHHMK, KBaJIpar, Tpamnenus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHpE; YMEHHE MpPUMEHATh (OpMyNbI TEepuUMeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMenue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )XU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BIEKaTb, HHTEPIPETUPOBATH M  MPeoOpa3oOBHIBATH




15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHAMH: CIy4YallHbIA ONBIT (CIy4alHbBIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pEellaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCIHOJIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B KU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHue BbIOMpaTh NOIXOASAIIMNA M3YYEHHBIM METON AJIs pELIeHHS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBICHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BHIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloHATbHBIMU
- YyHClIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanueckue BbIPAXKEHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBolicTBa CTeNEHH

2.3 MHorousneHsl

24 Anrebpanueckast 1poOb

”E ApudpmeTnueckuii  KOpeHb ~ HATypajJbHOW  CTEINEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nmox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocBemienue»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: yUueOHUK; 16-¢ u3ganue,
nepepadbotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpoceemienue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3narenscTBo
«IIpocBemenue»

* Maremaruka. BeposiTHOCTh U cTatucTuka: 7 - 9-e Kiiacchl: 6a30BbI YPOBEHB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breicorkuit .P., Slmenko W.B.; mox
penakuueii SAmenko U.B. Akiinoneproe obiectBo «M31aTenbcTBoO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

o HHpopManmoHHO-METOIUYECKOE MUCHMO 00 0COOCHHOCTSX MPETOIaBaHUS
yaeOHoro nmpeamera «Maremaruka» B 2025/2026 yyeOHOM rory
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue peKOMEHIAIMYU IO CO3JaHUIO KJIACCOB TEXHOJIOTUMYECKOTO U
€CTECTBEHHO-HAYYHOTO TIpOoduiiel U KJIACCOB C YIIIYOJICHHBIM N3YYECHUEM
MaTeMaTuKH, PU3NKH, XUMUU, OMOJIOTUU B 00111€00pa30BaTEIBHBIX
OpraHu3alUsIX C UCTIOIb30BaHUEM UH(MPACTPYKTYPHI, CO3JJaHHON B paMKax
HalmoHanbHOro npoekra «Oopazosanue» (KBantopuymsl, [T-kyosl, Touku
pocrta u z1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e (COOpHUK TUIOBBIX 33IaHUMN U1 TEKYIIETO OLCHUBAHUS 110 YYEOHBIM
npenmeram «Maremarukay u «uadopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika_informatika 2024.pdf

e Mertoanueckue pekomeHnanuu. CrieHapuu KOMIUIEKTOB yUeOHBIX 3aJaHUM-
KOHTEKCTHBIX 33/1a4 K yueOHOMY Kypcy «BeposTHOCTh U CTaTUCTHKAY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i statistika komplekty uchebny
h zadanij 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf

O wN PP

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
. bubimoreka L{OK https://m.edsoo.ru/
. https://uchitelya.com/matematika/
. https://urok.1sept.ru/
. https://resh.edu.ru/
. https://4ege.ru/gia-matematika/
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https://uchitelya.com/matematika/
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https://resh.edu.ru/
https://4ege.ru/gia-matematika/




