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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBhsieTcs OOHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOILETro
o0Opa3oBaHus: OHAa 00ECIEeYMBAET U3YUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTue y oOydarommxcs
HAy4YHbIX TMPEJCTaBICHUN O MPOUCXOKACHUM M CYUIHOCTH ajreOpanvdecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MaTEeMaTUYECKON HAayKOU SBJIICHUI U MPOILIECCOB
B NpUpOJie U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS, HEOOXOUMBIX ISl aJanTalliid B COBPEMEHHOM IU(PPOBOM
oOmiectBe. M3yuenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI U BBIBOJBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca airedpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHM MCHOJB3YIOT JIEyKTUBHBIE U
MHIYKTUBHBIE PacCyKIeHUsI, 0000IIeHNe U KOHKPETH3alUIo, a0CTparupoBaHue U
aHasmornto.  OOydeHue  anreOpe  mpeAnosaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHUsl.

B crpykrype mnporpammbl yueOHOro Kypca «Aunredpa» isi OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTeIbHO-METOANUECKUX
JVHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOCHCTBYS €
ApPYTHUMH €ro JMHusAMU. B Xoze wusydeHuss ydeOHOro Kypca 0O0ydaroImuMcs
IIPUXOAUTCS JIOTUYECKU PACCYy’KJaTh, HUCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIHOUYCHbBI
HEKOTOpPBIE OCHOBBI JIOTHMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIOLIUE OBIAJACHHUIO O0YYaIOIIUMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMartmdyeckoro s3blka. ColepkaTreapHOl U
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» sBISETCS €ro
MHTEIPUPOBAHHBIN XapakTep.

Copnepxxanne nuHUM «Yuciia W BBIYMCIECHHS» CIYKUT OCHOBOM JJIA
JaNbHEMILIEro U3y4YeHUs: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyYaroIIuXcs
JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMAaMH, a
TaK)X€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX VISl IOBCEIHEBHOM
KU3HU. PazBuTHE NMOHATHS O YMCJIE HA YPOBHE OCHOBHOIO 00ILEro 0Opa3OBaHMS



CBA3aHO C pAalMOHAIBHBIMM M HUPpPALMOHAIBHBIMH YHCIaMHU, (POPMUPOBAHHEM
IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa30BaHUIO.

Copeprxanue qByX anreOpandeckux JMHUN — «Aredpanyeckue BhIpaKeHHs»
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Y OOyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPHUEHTHUPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi y4eOHbI Marepuan TIpyNIUpPYeTCs BOKPYT
palMOHANIbHBIX BbIpaXKEHHI. AnreOpa AEMOHCTPUPYET 3HAUYECHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJeNied, OMHMCAHHUs MpPOLECCOB U
ABJIGHUA peanbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKxKe
nanbHellllee pa3BUTHE AITOPUTMHYECKOTO MBILUICHHUS, HEO0XOJUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJIAJICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanne CUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(rUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (QYHKUMAX KaK BaKHEWIEH MaTeMaTH4eCKOW MOoenu
JUTSL OTIMCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHnne marepuana crnocoOCTBYET Pa3BUTHIO y OOydYaromiuxcs
YMEHUS UCTIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IPEICTaBICHUH O POJIM MAaTEMAaTUKHU B Pa3BUTUU [TUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY ImaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3feibl COACpPKAHUSA:
«Uucna u BBUHUCIEHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBAY, « DYHKITUNY.

Ha uzydenne yueOHOrOo Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTHUYeCKHe JEUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HA 4YacTH, Ha
poOu.

CreneHb C HaTypajibHbIM [IOKa3aTeJeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. TpyU OCHOBHBIC 3a7a4M Ha
MPOIEHTHI, PEIICHUE 3a7a4 U3 peaIbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
IPOMOPIUOHATBHOCTH.

AuireOpanyeckue BbIpasKeHU

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOM. JlomycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/ly BEIMUNHAMH B BUIE
dbopmynbl. Beraucnenus o ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKESHHM,
TOKJIECTBEHHO paBHbIE BBIPAKEHHUS, TMpaBWwia MpeoOpa3oBaHUsi CyMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOXEHUE MHOTOWIEHOB. @DOpMyJIbI COKPAalIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMBl W KBaApaT pa3HOocTH. PopMmyna pa3HOCTH KBajpaToB. PasnoxeHue
MHOTOWIEHOB HAa MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWsA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEM JMHEWHOTO
ypaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUWE YpaBHEHHHN MO
YCIIOBHIO 3a7auu. PenieHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM TMOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM ypPaBHEHUM.



DyHKUUMA

Koopaunara Toukn Ha npsmoil. YucioBsle NpoMeXKyTKH. PaccTossHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cucrema koopauHat, ocu Oxu Oy. AOcuucca U opJauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYJIaMU.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas @ynkuus, e€ rpaduk. ['paduk Gynkumu
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUH.

8 KVIACC

Yucaa v BbIYMCICHUS

KBagpatueiii kopeHb u3 uwucna. [loHsiTue 00 uppalMOHAIBHOM YHUCIE.
JlecaTuuHble TPUOIMKEHNST UppallMOHATIbHBIX Ynces. CBONCTBAa apu(METHISCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C 1ENbIM MOoKa3zaTesneM U €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTA.

AsireOpanyeckue BbIpasKeHUs

KBagpaTHblii  TpEXWiEeH, pa3JIOKEHHE  KBaJpaTHOTO TpEXWIEHA Ha
MHOHUTEIH.

AnreOpandeckas Jpo0b. OCHOBHOE CBOMCTBO ayireOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHME, YMHOXXEHHE, JCJICHHE anredpandeckux JapoOei.
PanronanbHbIe BRIpAXKEHUS M KX TTPeOOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Peunienue ypaBHeHUN, CBOASAIINUXCS K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas mHTEpHpeTais ypaBHEHUN C ABYMsI TIEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JBYMs IE€pEeMEHHbIMH. [IpuMepsl pelieHuss Cucrem
HEJIMHENHBIX YPABHEHUH C IByMsI IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DOyHKIUA

[Tonstue Qynknuu. OOmacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU

dbynkuun. CriocoObl 3aaHus PYyHKIIHM.



I'padpux ¢ynkumuu. YUrenune cBoiicTB ¢yHKkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUIHHA, OTPaXKAIOLUX peaIbHbIE TPOLIECCHI.

OyHKIMK, ONUCHIBAIOLIME TNPSIMYI0 U OOpaTHYH NPONOPLUOHAIbHBIE
3aBHCHMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelLIEHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yncia, UppalMOHANIBHBIC YUCIIA, KOHEUHbIE M O€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK]1y MHO>KECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICHCTBUTENBHBIX 4YHUCEN, apuMeTruyeckue JeUCTBUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTh TIPOILIECCOB B
OKpYKaIoIIeEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaToB BEIYUCIICHHIA.

YpaBHeHUs] 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. Penienne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIINXCA K KBAaJPATHBIM.
bukBagpatHoe ypaBHeHuE. [Ipumepbl pemieHus ypaBHEHHN TPEThEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palMoHaIbLHBIX ypaBHECHHH. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEVHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU. PellieHne CUCTEM JIBYX YPaBHEHHUI,
OJIHO W3 KOTOpPHIX JHMHEHHOe, a Jpyroe — BTOpoil cremeHu. [paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM ImepemMeHHoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

KBangpatnunas ¢yskius, e€ rpaguk u cBoicra. Ilapabona, KoopIUHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH 1apadoIbl.



I'padukn bysxmmit: y = kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOMCTBA.

YucoBble NOCIEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIIEIOBATEIBHOCTH
pEKyppeHTHOH popmMynol u GopmyJoi N-ro uieHa.

Apudmernyeckas W reomerpuueckas nporpeccuud. @opMmynbl N-ro udjieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4YiIeHOB apu(PMETHUYECKOM U TEeOMETPUYECKOW Mporpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTHU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaTbl OCBOEHHUS MPOrpaMMbl  Y4eOHOro Kypca
«Anredpa» XapaKTepU3yITC:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K NPOIUIOMY W  HACTOSIIEMY POCCHICKON
MaTEMaTUK{, I[IEHHOCTHBIM  OTHOIIEHMEM K  JOCTHXKEHUAM  POCCHMCKHUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAJHBIX cdepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOIEeM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIMpPaBJIE€HHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCIEIIHOW MPpodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTaUuell B JI€ATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JUIsl Pa3BUTHS LIMBUIIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeICcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3I0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTrO )K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JIaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAaHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJIEACTBUI JI1 OKPY)KaIOIIEeH Cpelbl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHUAM COLNMAJBLHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JACSTEIbHOCTh, B TOM YUCIIE
YMEHHUE YUYUTHCS y JAPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SBICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAaeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTH W OICHUBATH PUCKH H

NOCNECTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWH MEXKIY MOHATHSIMH, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH ¥  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPJUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEUHNIL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCcKuX (AKTOB, BBICTpAaWBaTh aAPryMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYHKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCcKHe JeHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (HOPMHPOBATH
THIIOTE3y, apTYMEHTHPOBATH CBOIO MMO3UINI0, MHEHHUE,

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIICHHUS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIIBUTaTh
MPEMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM TIpe/ICTaBICHUS;

BbIOMpaTh QopMy TmpencTaBieHus WHOOPMAIMM W WJUTIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WHGOPMAIMN TIO KPHUTEPHUSM, MPEIIT0KCHHBIM
yauTeIeM WK CPOPMYyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH:
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BOCIIpUHMMATh #  (HOPMYJTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSIMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJly pelIeHUs 3a/1adyi, KOMMEHTUPOBATH MMOTYUCHHBIA PE3YIbTAT;

B X0JI¢ 00CYKJIEHUS 3a/1aBaTh BOTMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI,
pOoOJIEMBI, peIIacMoi 3aJa4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSAMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh Pa3JIMdUe W CXOJICTBO ITO3WIIHHA, B
KOppeKTHOU (hopme hOpMYTUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pE3yJabTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW |
WHAVUBUAYATLHONH paOOThI MPU PEHICHHH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATH 1€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyX/1aTh TPOIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHUS HECKOIBKUX
JIFO/IeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXaeHHUS, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYPMbl W JIPYTUE), BBINOJHATH CBOIO 4YacTh
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUSI C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PeryjisiTuBHBbIE YHHBepcaJIbHbIEe YUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3adadydl (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHUS ¢ yYETOM HMEIOIINXCS PECypPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHB, AMOIUOHAIbHBIN MHTE/JIEKT:

BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aa4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIHICHUU
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENILCTB, HAMJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE pe3yJIbTaTa ACITEIBHOCTH MOCTABJICHHOW IEIH
Y YCJIOBHUSAM, OOBACHSATHh NMPUUUHBI TOCTHKEHUS WM HETOCTHKEHHUS 1IEIIH,
HaXOJWTh OIHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.
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NPEJMETHBIE PE3YJIBTATbBI

K konmy oOydyenus B 7 KjacceoOy4yaromUiCs TMOTYUYUT CIECAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BreinmonusaTh, coueras YCTHbIE U NMHChbMEHHBIE MPUEMBI, apuMETHUECKUE
NEUCTBUS C PAallMOHAIBHBIMU YHCIIAMM.

HaxoauTh 3Ha4YeHUs YKMCIIOBBIX BBIPAXKCHHUH, MPUMEHSThH Pa3sHOOOpa3HbIC
crocoObl ¥ MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUU, COACPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT oHOM (GOPMBI 3amKcHU YUCEN K JApyrou (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyIJTh yncna.

BBIMOTHATH TPUKUIIKY U OIEHKY Pe3ysIbTaTa BBIYMCIECHUM, OIICHKY 3HAUYCHUN
YUCJIOBBIX BbIpaXEHUW. BBINOIHATH NEUCTBUSA CO CTENEHSIMU C HATypaIbHBIMU
MOKa3aTeSIMHU.

[IpuMeHATP  NpU3HAKK  JACIUMOCTH,  PA3j0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEN.

Pemiath nmpakTUKO-OPUEHTUPOBAHHBIE 33JaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIUYMUH, MPOLUEHTAMH, HWHTEPHPETUPOBATH
pe3yabTaThl pELICHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHH s

Hcnonp3oBaTh anreOpanvyeckyt0 TEPMUHOJIOTHUIO U CHUMBOJMKY, NPUMEHSThH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

Haxonute 3HaueHWsT OYyKBEHHBIX BBIPAKECHHM TPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

Beimonusate  mpeoOpa3oBaHusi — LEJIOTO  BBIPAXKEHUS B MHOTOYICH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BhINONHATH yMHOXXEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMbI U KBaJIpaTa pa3HOCTH.

OcyniecTBisATh Pa3’I0KEHUE MHOTOWJIEHOB HA MHOXHUTEIU C IOMOIIBIO
BBIHECEHHMSI 32 CKOOKM OOIIero MHOXUTENs, TPYNIUPOBKH  ClIaraeMbiX,
puUMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpuMensTh npeoOpa3zoBaHusi MHOTOWICHOB JJISl PEIICHUSI Pa3IMYHBIX 3a]a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.
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Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHEeHUA U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OJHOM IIEPEMEHHOW, NPUMEHss IMpaBUiIa
Iepexo/ia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsaTh, sBisercs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaguyeckue METObI PU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map YUCEN, SBISIOMIMXCA PEIICHUEM JUHEHHOTro
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHUS C
JIBYMSl TIEPEMEHHBIMU, TMOJIb3YACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHUS.

Pemiath cucteMsl IBYX JIMHEMHBIX YPABHEHUN C JBYMs NIEPEMEHHBIMU, B TOM
quciie rpaguyecKu.

CocraBiATh M pelIaTh JHUHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWMHBIX
YPaBHEHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y MOJTYYEHHBIA pe3yJIbTaT.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIME 3a1aHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHUCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (GYHKIUNA M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIHLHOCTD, BPeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TorumaTte rpadudeckuil cmocod MpeacTaBIeHUS W aHanu3a WH(OpMaIuy,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(OPMALINIO U3 IPaUKOB peaabHBIX IPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydennss B 8 KJjacceoOyJarOmMiCS TONYYHUT CIICTYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp30BaTh HadanpHBIE MPEIACTABICHHUS O MHOXECTBE JIEUCTBUTEIBHBIX
quCell JUIsl CPABHEHHUSI, OKPYTJIEHUSI U BBIUYMCIIEHUI, N300paxaTh 1€HCTBUTEIbHBIE
YUCia TOYKAMU Ha KOOPAVUHATHOW MPSIMOU.

[IpuMeHsATs NOHATHE apUPMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJB3Yysl MPU HEOOXOAUMOCTHU KaJIbKYJISTODP, BBIIOJIHATH
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npeoOpa3oBaHUs BBIPAXKEHUM, COACPKAIIMX KBAJApPAaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEMN.

Ncnonw3oBaTh 3anucu OOJBIIMX U MAJIBIX YHMCEN C MOMOIIBIO JTECATUUHBIX
npoOeii u creneHelt uucia 10.

AJire0panydecKue BbIpasKeHU s

[IpuMeHSAT, TMOHATHE CTENEHH C IEeJbIM IIOKa3aTeseM, BbBIMIOIHATD
npeoOpa3oBaHus BEIPAXKEHUM, COAEPKAITUX CTEIIEHU C LEIbIM [TOKa3aTeNIEM.

BrIMOMHATH TOXKIIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATLHBIX BbIpaKECHUU
Ha OCHOBE TMPaBUJI JCHCTBUI HaJ MHOTOUYICHAMH U aJIreé0pandecKuMu APOOSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEH.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM JUISl pEIISHUs Pa3IudYHBIX 3a7a4 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaTbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC YpPAaBHEHUS WM PallMOHAJIbHBIC ypaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMS TIEPEMECHHBIMH.

[IpoBOANTE TIpOCTEHIIINE HUCCIICIOBAHNS YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (YyCTaHaBIWBATh, HMEET
JY YpaBHEHUE WIM CHCTEMa YpPAaBHEHUM pEIIEHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT clOBECHOW (POPMYIHMPOBKHM 3a7auu K €€ anreOpandeckoit
MOJENH C TIOMOIIBKD COCTaBJICHHWS YPAaBHEHUS WJIM CUCTEMbl YpaBHEHMIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYEHHBIN pe3yJIbTar.

[IpuMeHAT, CBOWCTBAa YMCIIOBBIX HEPAaBEHCTB JJI CpPAaBHEHUS, OLEHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M UX CHCTEMBbI, JaBaTh
rpauyuecKy0 WILITIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIUMA

[TorumaTh ¥ UCIMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHHMsI), OMPEACNITh 3HauYeHHE (YHKIUHU TO0 3HAYCHUIO
apryMeHTa, ONpeIeNaTh CBOMCTBa (PyHKIHH 1O e€ rpaduky.

Ctpoutsb rpaduku dJeMeHTaApHBIX QYHKIIUN BHJIA:

y=k/x,y=x2,y =x3,y = [x|, y = VX, ONHCHIBaTH CBONCTBA YHCIOBOIL
byHKIMN TI0 €€ TpaduKy.

K xonmy oOydenns B 9 KjacceoOyJarOmMACS TONYYHUT CIICTYIOIINE
MpEeAMETHBIE PE3YIbTAThI:

Ymncia v BBIYUCTICHUSA

CpaBHUBATH U YIOPSOUYMBATH PAllMOHATIBLHbBIC U UPPAIlMOHAIbHBIE YHCIIA.
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Beimonusate apudmeTnueckue ACHUCTBUS € pPAIMOHAIBHBIMU UYUCIAMU,
coyerass YCTHbIE U IIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
APPALMOHAIIBHBIMU YUCIIAMU.

HaxomuTe 3HaueHus cCTeneHed ¢ UEJIbIMU [OKA3aTelsiMU M KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraare [€UCTBUTENBHBIC YKCIA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemare nuHelHbIE W KBaJApaTHbIE yPaBHEHUS, YPABHEHMS, CBOIAIIMECS K
HUM, NPOCTEHNIINE APOOHO-PAIIMOHATBHBIC YPaBHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS IEPEMEHHBIMHU U
CHUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS TMHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  aNreOpaMvdecKUM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WIIA CUCTEMBI JIByX YPAaBHEHHM C IByMsI IIEPEMECHHBIMH.

[IpoBOoaUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (YyCTaHABIWBATh, HMEET
I YpaBHEHUE WIIM CHUCTEMA YPABHEHUW PELIEHHUS, €CIU UMEET, TO CKOJIbKO, W
nmpouee).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJlpaTHbIE HEPABEHCTBa, H300pakaTh
pellIEHUE HEPABEHCTB HA YHWCIIOBOM MPSIMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pematre cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJAPAaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PEIICHUM PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMM W3y4YEHHBIX BHJOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacIooKeHHe Ha KOOPIWHATHOW TUIOCKOCTH rpadukoB GpyHkumid Buga: y = KX, Yy
=kx+b,y=k/x,y=ax2 + bx + ¢, y = x3, y = \x, ¥ = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (hYHKITHIA.

Crtpouth U HM300pakaTh CXEMATHYECKH TpaQUKU KBAaIPATHYHBIX (YHKIIUMH,
OTHMCHIBATh CBOMCTBA KBAPATHUHBIX (DYHKINI 1O UX Tpadukam.

PacrioznaBaTh kBagpaTnyHyr0 (QyHKIHIO 1O (Gopmylie, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaibHOU KU3HU, PUZUKU, TEOMETPUH.

YnciioBbIE MOCTEA0BATEIbHOCTH M MPOTPecCUH

Pacno3naBath apuMeTHUECKYyI0 U TE€OMETPUYECKYI0 MPOTPECCHH TMpH
pa3HbBIX CrIOcO0ax 3aJaHus.
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BBIMONHATS  BBIYKMCIEHHUS C  HUCHOJIb30BaHHEM (OpPMYJ nN-ro 4jeHa
apu(pMETHUYECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh wieHBbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMU II0CJIEIOBATEIBHOCTIAMHU, B TOM
quCclie 3aJla4yd U3 PeajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, LHUPPOBBIX
TEXHOJIOTHI).

16



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BeUUCICHUS. ParnonanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 ¥PaBHCHILA 1 HEPABEHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne u 0bodmerte 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
ITOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHbii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebGpanyecKue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHKuH. OCHOBHBIE IOHATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o DyHKwin. ucnossIe QyHKuHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuoreka [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httns://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Pynxunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBbie MOCIEI0BATEILHOCTH 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne i/ Tema ypoka Komusecrno
4acoB
1 [MoHsTHE palMOHATBHOTO YHCIIA 1
2 Apudmerndeckue NeiHCTBHS ¢ palliOHATBHBIMA YHCIIAMHU 1
3 Apudmerndeckue NeiHCTBHS ¢ palliOHATBHBIMA YHCIIAMHU 1
4 Apudmernueckre JeMCTBHS C palliOHATbHBIMU YHUCIAMHU 1
5 Apudmerndeckue TeUCTBUS C PallHOHATILHBIMU YHCIIAMHA 1
6 Apudmerndeckue NeiCTBHS ¢ palliOHATBHBIMA YHACIIAMHU 1
7 CpaBHeHMeE, YIIOPSAA0YNBAHNUE PAITMOHAIBHBIX YHCET 1
8 CpaBHeHME, YIIOPSI0UYNBAHUE PAITMOHATBHBIX YHCEIT 1
9 CpaBHeHMeE, YIIOPSAA0YNBAHNUE PAITMOHAIBHBIX YHCET 1
10 CrerneHp ¢ HATYpaJIbHBIM ITOKAa3aTEIeM 1
11 CrerneHp ¢ HATYpaJIbHBIM ITOKAa3aTEIeM 1
12 CrerneHp ¢ HATYpaJIbHBIM ITOKAa3aTEIeM 1
13 CrerneHb ¢ HaTypaJIbHBIM MOKa3aTeaeM 1
14 CreneHnp ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
15 Pemienne ocHOBHBIX 3a/1a4 HA IPOOH, TPOLIEHTHI U3 PEabHOM MPAKTUKU 1
16 Pemienne ocHOBHBIX 3a/1a4 HA JPOOH, TPOLIEHTHI U3 PeabHOM MPaKTUKU 1
17 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, MIPOLIEHTHI U3 peaTbHON MPAKTUKU 1
18 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, TPOLIEHTHI U3 PeabHOM MPaKTUKU 1
19 [Ipu3Haku neMUMOCTH, Pa3ioKEeHHsI HA MHOKUTEIH HATypaIbHBIX YHCEI 1
20 [Ipu3Haku JeMUMOCTH, Pa3I0KEeHHI HA MHOKUTEH HATypaIbHBIX YHCEI 1
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21 Peanbubie 3aBucumoctu. [Ipsimas u oOpaTHas MpONOPLIHOHATILHOCTH 1

22 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas MpONOPLHUOHATILHOCTH 1

23 Peanbubie 3aBucumoctu. [IpsiMast u oOpaTHas MpOMOPUUOHATILHOCTH 1

24 Peanbnbie 3aBucumocTu. [Ipsmas u oOpaTHasi NpONOPLUOHATBHOCTH 1

25 KonTponpHas padora no teme "PannoHansHbie gnca' 1

26 BykBeHHBIE BBIpaKEHUS 1

27 [IepemenHsbIe. JlomyCTUMBIE 3HAYEHUS IEPEMEHHBIX 1

28 dopmyibl 1

29 dopmyibl 1

30 [IpeoOpazoBanre OYKBEHHBIX BBIPQXKEHUMN, paCKpPHITHE CKOOOK U MIPHUBEIEHUE MOT00HBIX 1
cllaraeMbIX

31 [IpeoOpazoBanne OYKBEHHBIX BBIPAXKEHUM, pACKPHITHE CKOOOK U MPHUBEIEHUE TTOJOOHBIX 1
cllaraeMbIX

39 [IpeobpazoBanrie OYKBEHHBIX BBIpAXKEHHH, PACKPHITHE CKOOOK U MPUBEICHUE MOA00HBIX 1
cllaraeMbIX

33 [IpeobpazoBanre OYKBEHHBIX BBIPAXKEHU, PACKPHITHE CKOOOK U MPHUBEICHUE MOJOOHBIX 1
cllaraeMbIX

34 CBoJiCTBa CTENIEHU C HATYpaJIbHBIM ITOKAa3aTEIEM 1

35 CBoOIiCTBa CTENIEHU C HATYpaJIbHBIM ITOKAa3aTEIEM 1

36 CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeIEM 1

37 MHorousneHsbl 1

38 MHorousneHsbl 1

39 CrnoxxeHue, BBIUUTaHNUE, YMHOKEHUE MHOTOUJIEHOB 1

40 CnoxxeHue, BBIUUTaHNUE, YMHOKEHUE MHOT'OUJIEHOB 1

JI0KEHHE, BBIYUTAHUE, YMHO)KEHUE MHOTOUJICHOB
41 C , , 1
JI0KEHHE, BBIYUTAHUE, YMHO)KEHUE MHOTOUJICHOB
42 C , , 1
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43

DopMyJIbl COKPAIIEHHOTO YMHOXEHUS

1
44 @opMyJIbl COKpPALIEHHOTO YMHOXKEHUS 1
45 DopMyJibl COKpPAILIEHHOTO YMHOKEHUS 1
46 DopMyJIbl COKPAIEHHOTO YMHOKEHHUS 1
47 @opMyJIbl COKPAIEHHOTO YMHOKEHHUS 1
48 PaznoxeHrne MHOrOWIEeHOB Ha MHOKHUTENN 1
49 PaznoxeHre MHOrOWwIeHOB Ha MHOKUTEIN 1
50 PaznoxeHre MHOrOWJICHOB HA MHOKHTEIN 1
51 PaznoxeHne MHOTOUYJICHOB HA MHOYKUTEITH 1
52 KonTponbhas pabota no teme "Anredpandeckue BolpakeHus" 1
53 VYpaBHeHue, MpaBuiia MpeoOdpa3oBaHusl ypaBHEHUS, pPABHOCUJIBHOCTh YPaBHEHUN 1
o4 JluneiHOe ypaBHEHHE C OJIHOM MepeMEeHHOMN, pelIeH’e TUHEHHBIX YpaBHEHUN 1
55 JluneliHOe ypaBHEHHE C OHOU MMEPEMEHHOM, peIlIeHNEe TUHEHHBIX ypaBHEHUI 1
56 JlunelitHOe ypaBHEHHE C OHOU MMEPEMEHHOM, pellIeHNe TUHEHHBIX ypaBHEHUI 1
57 Pemenne 3a1a4d ¢ momMoIp0 ypaBHEHUI 1
58 Pemenne 3a1a4 ¢ moMoIp0 YypaBHEHHMA 1
59 Pemenne 3a1a4 ¢ moMoIp0 YpaBHEHHMA 1
60 Pemenne 3a1a4 ¢ moMoIp0 YypaBHEHHMA 1
61 JluHeiHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €T0 rpaduk 1
62 JluneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK 1
63 Cucrema ByX JIMHEHHBIX YPaBHEHUH ¢ IBYyMsI IEpEMEHHBIMU 1
64 Cucrema ByX JIMHEHHBIX YPaBHEHUH ¢ IBYyMsI IEpEMEHHBIMU 1
65 Cucrema ByX JIMHEHHBIX YPaBHEHUH ¢ IBYyMsI IEpEMEHHBIMU 1
66 Cucrema AByX TMHEHHBIX YpaBHEHHH ¢ JIBYMsI TIEpEMEHHBIMU 1
67 Pemenue cucreM ypaBHeHU 1
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68

Pewrenue cucrem ypaBHeHU!

1
69 Pemenune cucrem ypaBHEHH 1
70 Pemenue cucrem ypaBHEHH 1
71 Pemenne cucrem ypaBHeHU! 1
72 KonrtponsHast padora no Teme "JInneiinsie ypaBHeHUS" 1
73 Koopaunara Touku Ha npsMoi 1
74 HucnoBsle IPOMEKYTKH 1
75 HucnoBsie IPOMEKYTKH 1
76 PaccrosiHne Mexy AByMsI TOUKAMHU KOOPAUHATHOW MPSMON 1
77 PaccrosiHne Mexy AByMsI TOUKAMHU KOOPAMHATHOW MPSMON 1
78 [IpsimoyronpHast cucTeMa KOOPJIMHAT Ha TIJIOCKOCTH 1
79 [IpsimoyronpHasi cucTeMa KOOPJIMHAT Ha TIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTIaMu 1
82 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu 1
83 [Tpumepsl rpadukoB, 3a1aHHBIX (HOpMyJIaMu 1
84 Urenue rpaduKoB peasIbHBIX 3aBUCHMOCTEH 1
85 Urenue rpaduKoB peasibHBIX 3aBUCHMOCTEH 1
86 [Tonstue Qpynkunu 1
87 I'paduk pynkumun 1
88 CgoiicTBa (hyHKIUN 1
89 CaoiicTBa (yHKIUN 1
90 JIuneitHast QpyHKIUSA 1
91 JIuneitHast QyHKIUSA 1
92 IToctpoenue rpadpuka JInHEHHON QyHKIIUM 1
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93 [Toctpoenue rpaduka JIMHEHHON QyHKIUH 1
94 I'padux Qynkum y =[x| 1
95 I'padux Gyskmm y =[x| 1
96 KontpomnsHas padora no Teme "Koopaunats! u rpaduku. OyHKmm" 1
97 [ToBTOpEHNE OCHOBHBIX IMOHSATHI M METOIOB Kypca 7 Kiracca, 0000IIeHHE 3HAHUN 1
98 [ToBTOpEeHNE OCHOBHBIX MOHITUM U METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHU I 1
99 [ToBTOpEeHNE OCHOBHBIX MOHITUIM U METOJIOB Kypca 7 Kiacca, 0000IeHne 3HaHU I 1
100 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kiiacca, 0000IIeHre 3HaHUI 1
101 Hrorosas koHTposbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB Kypca 7 Kiiacca, 000011eHre 3HaHu i 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KUIIACC

Ne i/ Tema ypoka Komursecrno
4acos
1 KBagpartHslil KOpeHb U3 4ncia 1
2 [TonsiTre 06 UppalOHAIILHOM YHCIIe 1
3 JlecaTUUHBIE TPUONMKSHUST MPPALNOHATBHBIX YHCEIT 1
4 JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX YHCE 1
5 JleficTBUTENbHBIC YHCIIA 1
6 CpaBHEHME IEUCTBUTENBHBIX YHUCEI 1
7 CpaBHEHME NEUCTBUTENBHBIX YHUCEI 1
8 Apudmernaeckuii KBaJpaTHBIN KOPEHB 1
9 VYpaBHeHue Buaa X = a 1
10 CaoiicTBa aprMETHUECKUX KBAJAPATHBIX KOpHEH 1
11 CaoiicTBa apr(METHUECKUX KBAJAPATHBIX KOpHEH 1
12 [Ipeobpa3zoBaHue YHCIOBBIX BBIPAKEHUI, COIEPIKAIINX KBaIPaTHbIE KOPHU 1
13 [Ipeobpa3zoBaHre YHCIOBBIX BRIPAKEHUM, COJIEPIKAIIUX KBAIPATHBIE KOPHU 1
14 [Ipeobpa3zoBaHue YHCIOBBIX BRIPAKEHUM, COJIEPIKAIIUX KBAIPATHBIE KOPHU 1
15 [IpeobpazoBaHre YHCIOBBIX BRIPAKEHUM, COJIEPIKAIINX KBAIPATHBIE KOPHU 1
16 CTeleHs ¢ LeIbIM ITI0Ka3aTeaeM 1
CrangapTtHas 3anuch yncia. Pasmepbl 00bEKTOB OKpYyXkKaromiero Mupa (ot
17 3JIEMEHTAPHBIX YACTHUI] IO KOCMHUUYECKUX O0BEKTOB), JUIUTEILHOCTh MPOLIECCOB B 1
OKpY’KaroIlleM MUpE
18 CBoiicTBa CTENEHN C LeNbIM MToKa3aTeIeM
19 CBoiicTBa CTENEHN C LIENbIM MTOKa3aTeIeM
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20 CBoiicTBa CTENEHU C LENbIM MTOKa3aTeIeM 1
21 CBoiicTBa CTENEHU C IEJIBIM MTOKa3aTelieM 1
22 CBoiiCcTBa CTENEHU C IEJIBIM MTOKa3aTelieM 1
23 KBanparublii TpéxuneH 1
24 KBanpartublit TpéxuneH 1
25 PaznoxkeHnne kBaipaTHOro TPEXUIICEHA HA MHOKHUTEIN 1
26 PaznioxxeHne KBaJIpaTHOTO TPEXWICHA HA MHOKHTEITH 1
97 KonTponbnas pabota o temam "Ksanpatusie kopHu. Crenenu. KBaapatubiit 1
TpexuyieH"
28 Anrebpandeckas 1poOb 1
29 JlormycTrMBIe 3HAYCHHSI IEPEMEHHBIX, BXOJISAIINX B aIreOpandecKue BhIPAKCHHS 1
30 JlormycTrMBIe 3HAYCHHSI IEPEMEHHBIX, BXOJIAIINX B AIreOpanvIecKie BhIPaKCHUS 1
31 OcHOBHOE CBOMCTBO aredpandeckon Ipoou 1
32 Coxkparnienue apooeit 1
33 Coxkparnienue apooeit 1
34 Coxkparienue apooeit 1
35 CrnoxeHue, BRIYMTaHNUE, YMHOKEHUE U JICJICHHE alireOpandecKux apooei 1
36 CrnoxeHue, BRIUMTaHNUE, YMHOKEHUE U JICJICHHE alireOpandecKux apooei 1
37 CrnoxeHue, BRIUMTaHUE, YMHOKEHUE U JICJICHHE alireOpandecKux apooei 1
38 Crnosxenue, BBIYUTaHUE, YMHOXKEHHE U JieNIeHUE alreOpanueckux apooeit 1
39 [IpeobOpazoBanue BIpOKEHUN, COIEpKAIINX aaredpandeckue qpoou 1
40 [IpeobOpazoBanue BIpOKEHUN, COIEpKAIINX aaredpandeckue qpoou 1
41 IIpeoOpa3oBanue BeIpakeHH, COAepKaLINX anredpandyeckue Apoou 1
42 KonrtponbHas pabora no Teme "Anredpanueckas 1poos" 1
43 KBanpaTtHOe ypaBHEHUE 1
44 Henonnoe kBagpaTHoe ypaBHEHUE 1
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45 Hemnonnoe kBagpatHoe ypaBHEHUE 1
46 dopMysa KOPHEW KBaIPATHOIO YPaBHEHHUS 1
47 dopMyia KOPHEN KBaIPATHOIO YPaBHEHHUS 1
48 dopMysa KOPHEN KBaIPATHOIO YPaBHEHHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
o1 Pemenue ypaBHeHM, CBOASIIMXCS K KBaJPAaTHBIM 1
52 Pemrenne ypaBHeHuUH, CBOAAIMXCSA K KBAIpaTHBIM 1
53 [Ipocreitmme npoOHO-palOHATBHBIE YPABHEHUS 1
o4 [Ipocreiinnie 1poOHO-pallOHAIbHBIE YPaBHEHHS 1
55 Pemienue TeKCTOBBIX 3a/1a4 ¢ MOMOIIbIO KBaPATHBIX YpaBHEHUN 1
56 Penrenne TeKCTOBBIX 33/1a4 C MOMOLIBIO KBAJAPATHBIX YPAaBHEHUN 1
57 Kontponbnas padota o teme "KBanpaTHbie ypaBHEeHUS" 1
58 JIuHeliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMHU, €r0 rpaduK, IpUMephl pelIeHHs 1
YpaBHEHHH B LIEJIBIX YUCIIaX
59 JIuHeliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMM, €0 rpaduK, IpUMephl peleHUs 1
YPaBHEHMH B II€JIbIX YUCIIAX
60 JIuHeliHOE ypaBHEHHUE C JBYMs IIEPEMEHHBIMHU, €r0 IrpauK, IpUMEpbl peIIeHHs 1
YPaBHEHMH B II€JIbIX YUCIIAX
61 Pemienue cucrem IByX JIMHEMHBIX YpaBHEHUH ¢ ABYMs IIEpEMEHHBIMU 1
62 Pemienue cucrem IByX JIMHEMHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU 1
63 Pemienue cucrem IByX JIMHEMHBIX YpaBHEHUH ¢ ABYMs IIEpEMEHHBIMU 1
64 [Tpumeps! pelieHus: cCUCTEM HEMMHEHHBIX YpaBHEHUHN C IByMsI TEPEMEHHBIMU 1
65 [Tpumeps! pelieHus: cuCTEM HEMMHEHHBIX YpaBHEHUHN C IByMsI TEPEMEHHBIMU 1
66 I'paduueckast UHTEpIIpeTALUs YPABHEHUS C IBYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX 1

YpaBHEHHH ¢ IByMs IEpEeMEHHBIMU
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I'paduueckas uHTEpIIpETAUs YPABHEHUS C IBYMS TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX

o7 YPaBHEHHI C IByMsI IEPEMEHHBIMU !
68 Perenne TeKCTOBBIX 3a/1a4 C IIOMOMIBIO CUCTEM ypaBHEHUN 1
69 Perrenne TeKCTOBBIX 3a/1a4 C IIOMOMIBIO CUCTEM ypaBHEHUN 1
70 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPAaBHEHUHN 1
71 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA 1
72 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0JTHOM ITepeMeHHOMN 1
74 JInHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE 1
75 JluHelHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX pellleHne 1
76 JInHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE 1
77 CucteMbl TUHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN U UX PEIICHUE 1
78 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHON U X PEIICHUE 1
79 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON U X PEIICHUE 1
80 N3o0pakeHue pereHus TMHEHHOTO HEPaBEHCTBA U X CHCTEM Ha YHCIIOBOM MPSIMOU 1
81 N3o0pakeHue perieHus IMHEHHOTO HEPaBEHCTBA U X CHCTEM Ha YHCIIOBOM MPSIMOU 1
82 Kontposbnas padota o remam "HepaBeHncrBa. CuctemMbl ypaBHEHUN" 1
83 [Tonstue pyHkIMN 1
84 OO6uacTp ornpeAeeHuss © MHOYKECTBO 3HAUCHUN (PYHKIIH 1
85 Crioco0wl 3aanus GyHKIUN 1
86 I'paduk Pynkumun 1
87 CgoiicTBa (hyHKIIUY, UX OTOOpakeHHe Ha rpaduke 1
88 UreHue 1 nocTpoeHue rpagukoB GyHKIUN 1
89 [Tpumeps! rpadukoB GYHKIMN, OTPAKAIOUIUX PEeATbHbIE MTPOLIECCH 1
90 @DyHKIUH, OMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPLUOHATIbHbBIE 3aBUCUMOCTH, UX 1

rpaduxu
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91 l'umep6ona 1
92 l'umep6ona 1
93 I'padux Gpynkmm y = x> 1
94 I'padux Gpynkmm y = x> 1
95 OyHKIU Uy =x2, y =x3% y = VX, ¥ = [X|; rpadudeckoe peuieHre ypaBHEHHI 1 CHCTEM 1
ypaBHEHUI
96 GOyukimu Y =x%, y = x3, y = VX, Yy = |x|; rpadudeckoe penieHne ypaBHeHUH U CUCTEM 1
YpaBHEHUU
97 [ToBTOpEHME OCHOBHBIX MOHATUI U METO/I0B KypcoB 7 U § KJIaccoB, 0000IIeHNE 3HaHUI 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/I0B KypcoB 7 U 8§ KJlaccoB, 0000IIeHNEe 3HaHUI 1
99 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METO/I0B KypcoB 7 U 8§ KJlaccoB, 0000IIeHNEe 3HaHUI 1
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/I0B KypcoB 7 U 8§ KJlaccoB, 0000IIeHNEe 3HaHUI 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB KypcoB 7 U 8 Ki1accoB, 0000IeHne 3HAHUH 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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9 KUIIACC

Ne i/ Tema ypoka Komusecrno
4acos

1 PanmonanpHble yncnia, uppaloHaIbHbIE YHCa, KOHEYHbIE U OECKOHEUHBIE IECSITUUHBIE 1
npobu

9 MHO0ecTBO 1eHCTBUTENBHBIX YUCEIT; JEMCTBUTENbHBIEC YHCIIa KaK OECKOHEUHBIE 1
JECSITUYHBIE pooU

3 B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U 1
MHO>XECTBOM TOYEK KOOPAMHATHOMN MpAMON

4 CpaBHeHUE IeHCTBUTENBHBIX YUCEll, apumMeTnyeckre IeHCTBUS ¢ AeHCTBUTEIbLHBIMU 1
qHclaMu

5 [TpubmxEHHOE 3HAYCHNUE BEIMYMHBI, TOYHOCTD MPUOJIMKECHHS 1

6 OxkpyriieHne uyncesn 1

7 OxkpyriieHne uyncen 1

8 IIpukuaxa v OLEHKa Pe3yJIbTaTOB BBIYMCICHUN 1

9 IIpukuaxa v OLEHKa Pe3yJIbTaTOB BBIYMCICHUN 1

10 Jluneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOIAIIUXCS K JIMHEHHBIM 1

11 JIuneiinoe ypaBHeHue. Pemenye ypaBHEHUN, CBOAAINXCS K IMHEWUHBIM 1

12 KBanpatHoe ypaBHeHue. Penienne ypaBHeHU, CBOAAIMXCS K KBaPaTHBIM 1

13 KBanpatHoe ypaBHeHue. Penienne ypaBHeHU, CBOAAIMXCS K KBaJPaTHBIM 1

14 bukBanpaTHbie ypaBHEHUS 1

15 buxBanpaTHble ypaBHEHUS 1

16 [IpuMepsl penieHuss ypaBHEHUHN TPEThEW U YETBEPTOU CTEIICHEH Pa3lIOKEHUEM Ha 1

MHOXHTCIIN
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IIpuMepsl penieHust ypaBHEHUN TPEThEM U YETBEPTOU CTEIICHEN pa3iIoKEHUEM Ha

17 1
MHOKHUTEIN
18 Pemenne npoOHO-paiiOHANIBHBIX YPABHEHUI 1
19 Pemenne npoOHO-paiOHAIBHBIX YPABHEHUI 1
20 Perrenne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM METOAOM 1
21 Perienne TeKCTOBBIX 3a/1a4 areOpaniyeckKuM METOI0M 1
22 Pemrenne TeKCTOBBIX 3a/1a4 alIreOpandecKUM METOIOM 1
23 KontponsHast pabota o Teme "YpaBHEHUS C OTHON TIEpEeMEHHOM" 1
24 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk 1
25 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk 1
26 Cucrema IByX JTMHEHHBIX YPAaBHEHUI C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE 1
27 Cucrema IByX JTMHEHHBIX YPAaBHEHUI C IByMsI IEPEMEHHBIMU U €€ PEIICHHE 1
28 Cucrema IByX JTMHEHHBIX YpaBHEHHUH C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE 1
29 Cucrema IByX JTMHEHHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE 1
30 Pemenue cuctem AByX ypaBHEHU, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOH 1
CTENEeHU
31 Pemenue cuctem AByX ypaBHEHUM, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU 1
CTENEeHU
32 Pemenue cuctem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOU 1
CTENEeHU
33 Pemienune cucrem IByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEIHOE, a APyroe — BTOPOH 1
CTENEeHU
34 I'paduueckast MHTEpIIpEeTALIUs CUCTEMBI YPaBHEHUH ¢ IByMs IEpEMEHHBIMU 1
35 Perienne TeKCTOBBIX 3a/1a4 areOpanyeckuM CrocoooM 1
36 Perienne TeKCTOBBIX 3a/1ad aJIreOpanyeckuM CrocoooM 1
37 KonrtpomnbHas padora no teme "Cucremsl ypaBHeHUI" 1
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38

Hucnossle HEPaBEHCTBA U UX CBOMCTBA

1
39 YucnoBble HEPABEHCTBA U MX CBOWCTBA 1
40 JInHeliHbIE HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX PELICHUE 1
41 JInHeliHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM U UX PELICHUE 1
42 JInHeliHbIE HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX PELICHUE 1
43 CucremMbl TUHEHHBIX HEPABEHCTB C OJHON EPEMEHHON U UX pellleHne 1
44 CucremMbl TUHEHHBIX HEPABEHCTB C OJHON EPEMEHHON U UX pellieHne 1
45 CucremMbl TUHEHHBIX HEPABEHCTB C OJHON EPEMEHHON U UX pellleHne 1
46 KBagparHble HepaBEeHCTBA U UX PEIICHHE 1
47 KBagparHble HepaBEeHCTBA U UX PELICHHE 1
48 KBagpaTHble HEpaBEHCTBA U UX PEILICHUE 1
49 KBagparHble HepaBEeHCTBA U UX PELICHHE 1
50 KBanpatHbpie HepaBEHCTBA U UX PEIICHHE 1
51 I'paduaeckas maTEpIpETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS NIEPEMEHHBIMH 1
52 I'paduaeckas naTEpIpETAIS HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS ITEPEMEHHBIMHU 1
53 Kontponbnas padota o teme "HepaBeHnctra" 1
54 Ksanparnunas gynkius, e€ rpadux u cBoiicTBa 1
55 Ksanparnunas gynkius, e€ rpadux u cBoiicTBa 1
56 KBanparuunas ¢pyHkuus, e€ rpaduk u cBoicTBa 1
57 [Tapa6ona, KoOpAMHATHI BEPIIMHBI Tapab0Ibl, 0Ch CHMMETPHH TapadoIIbl 1
58 [Tapa6omna, KoOpAMHATHI BEPIIMHBI TapabO0Ibl, OCh CHMMETPHH TapadoIIbl 1
59 [Tapa6omna, KoopAUHATHI BEPIIMHBI TapabO0Ibl, 0Ch CAMMETPHH TapaboIIbl 1
60 [Tapabona, KOOpIMHATHI BEPIIMHBI TAPA00IIbI, OCh CHMMETPHH MAapaboIbl 1
61 [Tapabona, KOOpIMHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPHH MapaboIIbl 1
62 [Tapabona, KOOpIMHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPHH MapaboIIbl 1
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63 I'paduxu Gynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

64 I'paduxu Gynkuuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

65 I'paduxm Gynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

66 I'paduxm Gynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

67 I'paduxu Gynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

68 I'paduxm Gynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

69 KontponsHast padora o Teme "®dynkrmn" 1

70 [ToHsATHE YNCIOBOM MOCIIEN0BATEILHOCTH 1

71 3ajanne Mocaea0BaTeIbHOCTH PEKYPPEHTHON (HOpMYyJIToi 1 (OpMYJIIOi n-TO WieHa 1

72 Apudmernueckas U reoMeTpruecKas Porpeccuu 1

73 Apudmernueckas U reoMeTpryuecKas porpeccuu 1

74 ®opMyIibl N-TO YieHa apuPMETHUECKON 1 T€OMETPUUECKOI MPOrpeccuii, CyMMbI IEPBBIX 1
N YWIEHOB

75 dopMyJIBI N-TO WieHa apuhMETHUECKON U TEOMETPUICCKOMN MPOTPECCHI, CYMMBI TIEPBBIX 1
N WIEHOB

76 ®opMyIibl n-ro wieHa apu(pMeTHIECKON U TeOMETPUUYECKON POrpeccuii, CyMMBI IEPBBIX 1
N YWIEHOB

77 ®opMyIibl n-ro wieHa apu(pMeTHIEeCKON U TeOMETPUUYECKON IPOrpeccuil, CyMMBI ITEPBBIX 1
N YWIEHOB

78 ®opMyIibl n-ro wieHa apu(pMETHIECKON U TeOMETPUUYECKON POrpeccuil, CyMMBbI IEPBBIX 1
N YWIEHOB

79 N300pakeHune wieHOB apu(pMeTHIECKO U TeOMETPUYECKON POrpeccuii ToukaMu Ha 1
KOOPJAMHATHOH IJIOCKOCTH

80 N300pakeHne 1wieHOB apu(pMeTHUECKOH U TeOMETPUYECKOH MPOrpeccuii ToukaMu Ha 1
KOOPJAMHATHOH MJIOCKOCTH

81 JInHeNHbI ¥ SKCIOHEHITUAIbHBIA POCT 1
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82

CnosHbl€ POLIEHTHI

83 CroXHBIE TIPOLIEHTHI

84 KonTponbHas padota o Teme "UncIoBbIE MTOCIEI0BATEILHOCTH "

85 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTU3alUs 3HAHUH. 3aiCh, CpaBHEHUE, ICHCTBUS C
ﬂeﬁCTBHTGHBHBIMH qucjiaMy, YUCIoBasd nmpamasd

86 [ToBTOpenue, o6o0IIeHNe U cucTeMaTr3alus 3HaHui. [IpoeHThI, OTHOIIIEHNUS,
MIPOTIOPITHH

87 [ToBTOpeHnue, 06o0IIeHNEe U cucTeMaTr3anus 3HaHuii. OKpyTiieHne, MPUOIKEHNE,
OIICHKA

88 [ToBTOpeHue, 0600IIeHNe U CUCTEMAaTH3aIs 3HaHNN. Pelrenne TeKCTOBBIX 3a1a4
apuMeTHyecKuM crocodoom

89 [ToBTOpeHue, 0600IIeHNEe U CUCTEMATH3aIs 3HaHNN. Peltenne TeKCTOBBIX 3a1a4
apupMETHUUECKUM CTIOCOOOM

90 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIsl 3HaHWI. PelieHrne TeKCTOBBIX 3a1a4
apupMETHIECKUM CTIOCOOOM

o1 [ToBTOpeHue, 0600IIEeHNe U cucTeMaTr3alys 3Hanui. [IpeobpazoBanue anreOpandecKux
BBIPAKEHUH, IOMYCTUMBbIC 3HAYCHUS

92 [ToBTOpenue, 06061IeHNe U cucTeMaTu3anus 3Hanuil. [Ipeobpa3zoBanue anredbpandeckux
BBIPAKEHUH, TOMYCTUMBbIC 3HAYCHUS

03 [ToBTOpeHnue, 06061IeHNe U cucTeMaTu3anus 3HaHuil. [IpeoOpazoBanue anredpanyecKkux
BBIPAKEHUH, IOMYCTUMBIC 3HAYCHUS

94 [ToBTOpenue, 06061IeHNe U cucTeMaTu3anus 3Hanuil. [Ipeobpa3zoBanue anredbpandeckux
BBIPAKEHUH, IOMYCTUMBIC 3HAYCHUS

95 [ToBTOpenue, 06001IeHNE U cucTeMaTu3alus 3HaHui. OyHKIIMU: TTOCTPOEHUE, CBOWCTBA
W3YYeHHBIX (PyHKIUN

96 [ToBTOpeHnue, 06001IIeHNE U cucTeMaTu3alus 3HaHui. OyHKIIMU: TTOCTPOEHUE, CBONCTBA

U3YyYEHHBIX (yHKIIHIA

34



97 [ToBTOpeHue, 0600ImEeHNE U cucTeMaTu3alus 3HaHui. DyHKIMU: TTOCTPOSHUE, CBOKMCTBA 1
W3YYEHHBIX (PyHKITHIA

98 [ToBTOpeHUe, 0000IMEeHNE U cHCTeMaTU3alusl 3HaHuH. DYHKIIMU: TIOCTPOSHUE, CBOKMCTBA 1
M3YYCHHBIX (PyHKIIHN

99 HOBToperIe, o0o01eHre u cucTemMaTu3aiys 3Hanui. ['padudaeckoe pemenue 1
YpaBHEHUM U UX CUCTEM

100 HOBToperIe, 00o001enne u cucreMaru3anus 3HaHui. ['padudeckoe pereHue 1
YpaBHEHU U UX CUCTEM

101 Hrorosas koHTposbHas paboTa 1

102 O0o01eHre U cHcTeMaTH3alus 3HaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» AnreGpa, 7 xnacc/ MakapsiueB FO.H., Munntok H.I'., Hemkos K.W. u
npyrue; noja peaakuueit TemsikoBekoro C.A., AKIIMOHEpHOE 0011IECTBO
«3narenscTBo «IIpocsemenue»

» AnreGpa, 8 kitacc/ Makapsiue FO.H., Munarok H.I'., Hemmkos K.U1. u
npyrue, AkunonepHoe oouiectBo «M3narensctBo «lIpocsemnienne

» AnreGpa, 9 ximacc/ MakapsiueB FO.H., Munntox H.I'., Hemmikor K.W. u
npyrue, AkunonepHoe oduiectBo «M3narensctBo «llpocsemienue

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

Marematuka. Anredpa: 7—9-e kitaccbl: 6a30BbIi YpPOBEHb: METOIMYECKOE

nocoOue K mpeaMeTHON TMHUN yaeOHUKOB 1o anreope 0. H. Makapsruea, H.

I'. Munmrok, K. U. Hemikora u ap./ — 2-e u3z., ctep. — Mocksa:

IIpocsemienue, 2023. — 54 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
https://m.edsoo.ru
https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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