I'ocynapcrBenHoe 010/1:KeTHOE 0011€00pa3oBaTeIbHOE YUpe:KIeHHe CPeIHss
o0meodpa3zoBaTesabHas mKkoyaa umenn I'epos Coserckoro Corsa B.I'. Kosrecaukosa
c.HoBoneBuube MyHnmunaabHoro paiona llluronckunii Camapckoii od1actu

IIporpamma paccMoTpeHa Ha 3ace/laHuH ITposepun: VYT1Bepxaaro
MO
3am.upektopa mo YBP N.o. nupekropa
y4uTeneil MaTeMaTH4ecKoro UKiIa LIKOJIBL: /Mrunema E. A./
/TItumeaa E. A/
IIporoxon Nel ot «23» aBrycra 2023r. «30» aBrycra 2023r.

«30» aBrycra 2023r.
PyxoBoautens MO

/Epmumnna T.1O./

Pabouass mporpamma
y4eOHOro Kypca «Auareopa»

ISl 00yJarmmuxcs 7-9 Kiaaccon

C=RU, O=I'bOY COIII c.HoBoaeBnube,
CN=IItunpa Enena AnexcanapoBHa,
E=so_n_devich_sch@samara.edu.ru
008ad281e51058585a

l l ‘\ 2023.08.30 18:12:44+04'00'

c. HoBoneuune, 2023



HOACHUTEJIBHAS 3ATIMCKA

AnreOpa sBiseTCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
oOpa3oBaHMs: OHa OOECIIEUNBAET U3YUYEHHE JAPYTUX AUCLUILIIMH, KaK €CTECTBEHHO-
HAay4YHOro, TaK W TyYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTne y o0yuaromuxcs
HAy4YHbIX MPEJICTAaBICHUN O TMPOUCXOKIACHUU U CYIIHOCTH alireOpanyecKux
abcTpakimii, cnoco0e OTpaKeHHsI MaTEMaTUYECKOW HAYKOW SIBJICHUH U MPOIECCOB
B NPUPOJE U OOIECTBE, PO MaTEMaTHYECKOIO MOJCIUPOBAHMS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIs aJalTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOppl oOecrieuynBaeT pa3BUTHE YMEHHUS HaOJIOaTh,
CpaBHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI M BBIBOJBI,
(dopmynupoBath yTBepkaeHU. OCBOEHUE Kypca alreopbl 00eCneunBaeT pa3BUTHE
JOTHYECKOT0 MBIIIJICHUS] OOYyYarolMXCsi: OHM HUCHOJB3YIOT JACTyKTUBHBIE U
UHIYKTUBHBIE pacCyKIeHUs, 0000IIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue 1
aHaioruto. OOyueHue  ainrebpe  mpenrnosaraeT  3HAYUTENIbHBIA  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYaloLUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelleHre 3a1a4 ABJISETCS peain3alueil 1esTeIbHOCTHOrO MPUHIINIIA 00yYeHHS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOIO
oO1ero o6pa3zoBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOUYECKUE
auHUM: «Yucaa v BBIYMCIECHUSNY, «AJreOpandecKkue BhIpaXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas H3 3THX COAEpKATEIBbHO-METOIUYECKHUX
JVMHUM Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJIEUCTBYS C
IPYTUMHU €ro JuHUsSMUA. B Xoje wu3ydeHuss y4yeOHOro Kypca o0Oydarouumcs
OPUXOAUTCS JIOTUYECKH PACCYKJATh, UCIIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpaMmy y4eOHOTo Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTUKH, MpPEACTABICHHbIE BO BCEX OCHOBHBIX pa3zjenax
MaTEMAaTHUYECKOTO 00pa3oBaHMsI U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yYaIOLUMUCS
OCHOB  YHUBEpPCAJIBHOIO MareMarudeckoro s3pika. CopepkaTeNbHOW U
CTPYKTYpHOH OCOOCHHOCTBIO Y4eOHOro Kypca «Aunrebpay SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxxanne smHUNM «Yucna M BBIYMCICHUS» CIY’)KMUT OCHOBOM IS
JaJIbHENIIEro U3y4yeHUs MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaroIIUXCs
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEHEBHOM
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHuUs
CBS3aHO C pAlMOHAIBHBIMU M HPPAlMOHAIBHBIMU YHCIaMHU, (HOPMUPOBAHUEM



MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConeprxkaHue JByX aJireOpanyecKux JIMHUA — «AJredOpandyecKie BhIPaKeHUs»
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKXKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIIEHUS, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUs, CHOCOOHOCTEM K MAaTEMaTUUECKOMY TBOPUYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJIEHUN B MPUPOJIE
u obmectBe. M3yueHue martepuana crnocoOCTBYET Pa3BUTHIO Yy OOYyYarolUXCs
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercss Y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIUE OCHOBHBIE pPAa3/eNibl COJAEPIKAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 4gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucsia 1 BIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSATHYHBIE, TIEPEXO] OT OJHOU (OpPMBI 3amUCU
npobeit k gpyroi. IloHsTHME palMOHAIBHOTO 4YHCJA, 3allCh, CpPaBHEHHE,
YIOPSATOYMBAHUE  PAlMOHATBHBIX Yucel. Apudmerndeckue JeHCTBUS C
palMOHAJIbHBIMU YKCIIaMU. PellieHne 3a1ay U3 peaibHOM MPaKTHUKA HA 4acTH, Ha
TpoOu.

CremeHb C HaTypaJbHBIM TIOKa3aTeJeM: OIpejaesieHne, Mnpeodpa3oBaHue
BBIpa)KEHUI HA OCHOBE OMpPEAEIICHUS, 3aMUCh OONbIINX uKcel. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U JIpoOU B BUJI€ MPOIEHTOB. TpyU OCHOBHBIC 3a7a4d Ha
IPOLIEHTHI, PEIICHUE 3aa4 U3 PEaIbHON IPAKTUKHU.

[IpuMeHeHMEe TNPU3HAKOB  JICIMMOCTH, Pa3OKEHUE HAa  MHOXKUTEIH
HAaTYpaJIbHBIX YHUCEN.

PeanbHbie  3aBUCMMOCTH, B TOM 4YHClIe TipsMas ©W  oOpaTHas
IPONOPLUHUOHAITIBHOCTH.

Asre0panvecKkue BbIPaKeHUs!

[lepemeHHBIE, UNCITOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrmble
3HA4YCHMS NepeMEHHBIX. [IpecTaBieHrne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no popmynam. [IpeoGpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXJECTBEHHO pPaBHbIE BBIPAXKEHMS, TMpaBWiia NpeoOpa3oBaHUs CyMM U
IPOU3BEICHUH, TpaBUJIa PACKPBITUS CKOOOK U MPUBEEHUS MOJIOOHBIX ClIaraeMbIX.

CBoOICTBA CTENEHU C HATYPAIBbHBIM MOKA3aTENEM.

OnHounensl 1 MHOrouiaeHbl. CreneHp MHorowieHa. CioXeHue, BhIYMTaHHE,
YMHOKEHUE MHOTOWICHOB. @OpMyJIbI COKPAalIEHHOIO YMHOXEHMS: KBaJpaT
CyMMBl W KBajpaT paszHocTu. PopMmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHTEJH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWs, MpaBWia NpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.

JluHelHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEWMHOIrO
YPaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3aJ1a4M. PenieHne TeKCTOBBIX 3a71a4 C IOMOIIBIO YPABHEHHM.

JIuneiiHoe ypaBHEHHE C IBYMSI IEPEMEHHBIMU U €ro rpaduk. Cucrema IByX
JVUHEWHBIX YPaBHEHHM C ABYyMs IMEPEMEHHbIMU. PelieHue cucrem ypaBHEHUM
CIIocoOOM TOJCTAaHOBKU. [IpuMepbl pemieHus TEKCTOBBIX 3a/ad C IMOMOIIBIO
CHUCTEM YpPaBHEHUM.

DOyHKUIMHA



Koopaunara Touku Ha npsmon. Uucnossle npomMexyTKu. PaccrosHue Mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1aHHBIX (OpMyJIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIuneiinaa Qynkuus, e€ rpaduk. 'padux pyHkumu
y = [x|. I'padmueckoe pelieHre TUHEHHBIX YpPaBHEHUHW U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia 1 BBIYUCICHUSA

KBagparupiii kopeHb wu3 umcia. [loHarne o0 uWppamMoOHAILHOM YHCIIE.
JecsaTuuHble TpUOIMKEHUSI UppalMOHAIBHBIX yucen. CBoiicTBa apu(pMEeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHUE K MTPEoOPa30BaHUIO YHCIIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [[eliCTBUTEIbHBIC YHCIIA.

CreneHb C LEeNbIM MOKa3aTeneM U e€ ceoricTBa. CTaHmapTHas 3alKMCh YNCTA.

AJuire0OpanvecKkue BbIPaKeHust

KBampaTHblii  TpEXusieH, pa3joKEHUE KBAJAPATHOIO TpEXWiIeHa Ha
MHOXUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOKMCTBO anreOpamdeckoil Ipoowu.
CrnoxeHue, BbIUMTAHHE, YMHOXKEHUE, [IeJICHHE alreOpandeckux ApoOeH.
PanrionanbHbIe BhIpaXeHUs: U UX peoOpa3oBaHUE.

YpaBHeHUs] U HEPABEHCTBA

KBampatHoe ypaBHeHnue, ¢Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM U KBaJPATHBIM.
[Ipocreitmure qpoOHO-palMOHANIbHBIC YPAaBHEHUSI.

I'paduaeckas uHTEpIpeTaMsl YPAaBHEHHUM C ABYMSI MEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YPAaBHEHHW C JAByMs IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Pemienre TekCTOBBIX 3a7a4 aareOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOyHKUIMHA

[Tonsite ¢ynxkuuu. OOIacTh ONpENENeHUss W MHOXKECTBO 3HAYCHMI
¢ynkunn. CnocoOsl 3a1aHus PyHKIUH.

I'padux dynkmuu. Yrenue cBoiicTB (yHkumu mno e€ rpaduky. [Ipumepsr
rpa@uKoB QYyHKIIH, OTPAKAIOIINX PEAIbHBIC MTPOIIECCHI.



@YyHKIUHU, OINHKCHIBAOIIAE NPSIMYI0 M OOpaTHYXO NPONOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, y = Vx, y=|x|. Ipaduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KUIIACC

Yucaa v BbIYUCTCHUS

PannonansHble yncia, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHBIC
JNeCATHYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JEHCTBUTEIbHBIE YKCIIa
Kak OCCKOHEUYHBIC JAECATUYHBbIC NpoOH. B3amMHO OJHO3HAUYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTEBHBIX YUCEII U KOOPAUHATHOMN MPSIMOU.

CpaBHEeHHME JIEUCTBUTENIBHBIX 4HCEN, apudMETUYeCKue JIeHCTBUS C
JNEUCTBUTEIBHBIMHA YU CIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, JIUTEIBHOCTh IPOLIECCOB B
OKpY>KaIOLIEM MHpE.

[Tpubmmx€HHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u onieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUH, CBOASAIINUXCS K KBAJIPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHrsl ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN PA3JI0KEHUEM HA MHOXKUTEIIH.

Pemenve npoOHO-pallMOHANBHBIX YpaBHEHHMM. PereHue TEKCTOBBIX 3aau
anreOpanyecKuM METOJIOM.

VYpaBHeHHE ¢ OBYMs MEPEMEHHBIMH M ero Tpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Petienune TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoooM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOoW. KBanpartHeie HepaBeHCTBaA.
I'padmueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIepPEMEHHBIMM.

DOyHKIMHA

KBagparnunas ¢ynkmms, e€ rpadux m cBoiictBa. [lapabona, koopauHATHI
BEPIIMHBI 1TapadO0JIbl, OCh CAMMETPHH ITapadoIbL.

I'padukn dyuxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = |x| 1 ux
CBONCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOIPECcCHH



[ToHsiTHE YKMCIIOBOW MOCIEAOBATEIBLHOCTU. 3aJaHuE IOCJIEeI0BaTEIbHOCTH
pEKyppeHTHOI (opmMyioi u Hhopmysoil N-ro wieHa.

Apudmerrnueckas U reoMmerpuueckass mporpeccuu. Popmysibl N-ro yjeHa
apru(pMETUYECKON U T€OMETPUUECKOM MPOTPECCUit, CyMMbI MEPBHIX N YICHOB.

N3o0paxkeHne uieHOB apuMETHYECKON M TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAWHATHOM IIOCKOCTH. JIMHEMHBIN U 3KCIOHEHUIUAIBHBINA POCT.
CI10HBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA TPOI'PAMMBI
YUYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS MPOrpaMMbl  y4eOHOrOo Kypca
«Anrebpay XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIUTAHHE:

NPOSIBIECHHEM HWHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOM
MaT€MaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHKEHHSIM  POCCHMCKUX
MAaT€MaTHKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTMX HayKax M MPUKJIAIHBIX cepax;

2) rpaxaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN T'paKJJaHWHA U peaji3aluy €ro
npaB, TMPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKIaHCKOTo oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM JOCTHMKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIMUIIOB B IESITETBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacCTUE B PEIICHUM IPAKTUUECKUX 3a/1ad
MAaTe€MaTH4YE€CKOW HAIPaBIEHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH KU3HU Ui YCHEHIHOW MpodeccHOHATbHON
NESTEILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUyTBHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOILIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHHH, PacCyXICHW, YMEHUIO BHUJICTh
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:



OpUEHTALMEd B JIEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
oOlecTBa, MOHMMAHMEM MAaTEMATUYECKOW HAayKu Kak cgepbl 4YeloBEeYECKON
NESTEIbHOCTH, ATAOB €€ pa3BUTHUS U 3HAYUMOCTU JJI Pa3BUTHUS LMBWIN3ALNH,
OBJIAJICHUEM SI3bIKOM MATEMATHKM M MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NesTENbHOCTH;

6) ¢usnyeckoe BocnmuTaHue, (popMHpPOBaHME KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYHusi:

TOTOBHOCTBIO MPHUMEHSATH MaTEMaTHYECKUE 3HAaHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BENEHUS  370pOBOro  oOpa3a KU3HM  (310pOBOE  IMTAHUE,
cOAaHCUPOBAaHHBIA PEKUM 3aHATHUH U OTIbIXa, peryyspHas Quandeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa peQIEeKCHM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO )K€ MpaBa JPyroro 4ejaoBeKa;

7) 3ko/10rMYecKOe BOCIINTAHME:

OpHEHTALHEW Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM U1 pelIeHUs 3a1ad
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, IUIAaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUU I OKPYKAIOIIEH Cpeabl, OCO3ZHAHUEM
rJ1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U yTeN UX PEIICHUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMAJIBHONW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEOMNPENEIEHHOCTH, IMOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IPYTHX JIojed, MpuoOperarb B COBMECTHOM JAEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLUU U3 OIbITA IPYTUX;

HEOOXOAUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM 4YHUCIE
(opMyIupOBaTh UJIEU, OHATHUSA, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JCQUIUTHl COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYalUIO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TPEOYIOLUIUI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAaeMble pEIICHUsT U ACUCTBUSA, (OPMYyIHUPOBATH M OIICHUBATh PHUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTeabHBIE YHuBepcajJibHbIC y‘leﬁﬂble HeﬁCTBHﬂ

Ba3oBble Jjorunueckue AeiicTBUA:
e BBUBJISITh U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSITHM, OTHOIICHHN MEXIy MOHATUSIMHU, (DOPMYIUPOBATH



ONpENENECHUs]  IOHATUW, YCTAHaBIMBATh  CYIIECTBEHHBIA  IPHU3HAK
KJlacCu(PUKalMy, OCHOBAaHUS sl OOOOIIEHHS W CpPaBHEHUSA, KPUTEPHUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYJUPOBATH U  NIPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEpAUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHBbIE, YacTHbIE M OOLIHeE,
YCIIOBHBIE;

BBISIBIISITh ~ MAaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBOpeursi B (akTax, AAHHBIX, HAONIOACHUAX U YTBEP)KICHUSX,
npemjiaraTh ~ KpUTEPUM  JUIS  BBIABICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYHIA;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYyKTUBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHHUI, YMO3aKIFOUEHH 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOTO), MPOBOAMTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTpaMBaTh apPryMEHTALMI0, IPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peElIeHUs, BBIOMpaTh HauboJee MOAXOMAUIMI ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEN0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BONPOCH], (UKCUPYIOLIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITEJIbHO YCTaHABJIMBaTb HCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUI0TE3Y, apTYMEHTUPOBATh CBOIO NO3ULIMIO, MHEHHUE;

IPOBOJUTh IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT,  HEOONbIIOE  HCCIAEAOBAHME MO  YCTAHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTU4YecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOSITENIbHO (hOpMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOIO0 HAOJIOEHUS, MCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCa, a TAKXKE BbIABUIATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUHU, JTaHHBIX,
HEOOXOJIMMBIX JIsl PEILICHUS 3a/1auu;

BBIOMpaTh, aHAJU3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
uH(OpMaIMIO Pa3TUYHBIX BUIOB U POPM IPEACTABICHHUS;



BEIOMpATh (GOpMy TpeACTaBICHUS HWH(POpPMAIMA W WILTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, JuarpaMMaMiy, HWHOM TpapuKod H HX
KOMOMHAIUSIMU,

OLICHMBATh HAAEKHOCTh WH(OpPMAIUU 1O KPUTEPHUSAM, MPEAJIONKECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHuMKaTHBHBIEC YHHBEpPCaJIbHbIE y4eOHbIE 1eHCTBUS:

BOCIIpUHUMATh M (OPMYJIHPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMU OOLIEHHUSI, ICHO, TOUHO, FPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS I10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJYUYEHHBIN pe3yJIbTarT;

B X0J1€ 00CYKJIeHU 3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJI€U, HAIICJIEHHbIE HA TIOUCK
pELICHUS, COIOCTABIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh Pa3jMud€ U CXOACTBO IMO3MIUH, B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHNUS,
NPEACTABISATh  PE3yJIbTaThl  PEIIEHHs  3a7a4yd,  SKCIHEPUMEHTAa,
UCCJEOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUJICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH;
NOHMMATh W HUCHOJb30BAaTh  IMPEUMYIIECTBA  KOMaHIHOM U
UHAMBUAYAIbHONH pabOThl MNpU pPELIEHUH YUYEOHBIX MaTeMaTHYECKHX
3a/1ay;

NPUHUMATh 1[€Jb COBMECTHOU JIEATEIbHOCTH, MJIAHUPOBATh OPraHU3alUIO
COBMECTHON paboThl, pachpeneisTb BUAbl padOT, JOroBapUBaThCA,
0o0CyXKIaTh IPoIecC U Pe3yiabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIPYNIOBbIX (opmax paboTsl (0OcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBl W JIPyTHE), BBHINOJHATH CBOIO YacThb
pabOThl 1 KOOPAMHUPOBATH CBOM JACUCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OLICHMBATh KayeCTBO CBOET0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBIATh IUIAH, AJITOPUTM PEIICHUs 3a1ayu (MU €ro
4acTb), BbIOMpATh CHOCOO peuieHHs C YYETOM HMMEIOIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIaACTh criocobamu CaMOITIPOBCPKH, CAMOKOHTpPOJIA IIpoHecca H
pe3yiibTaTa pCIICHUA MaTEeMaTHUYECKOM 3aJa4u,



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpU PELICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENIbCTB, HAWEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBUE PE3yJIbTaTa JICATEIBbHOCTH MOCTABICHHOW LIEIU
U YCIIOBHUSM, OOBSCHITH MPUYUHBI JOCTH)KCHUS WIIH HEIOCTHIKCHHS 1IEIIH,
HaxXOJUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonHiy oOyuenus B 7 kJjacce OOy4yalolIMWCS TMOJYYUT CIEAYIOIINE
IPEIMETHBIC PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

BrimonHATh, coueTas yCTHBIC W THUCHBMEHHBIE TPHUEMBI, apuPMETHUICCKUE
NENUCTBUA C PAllMOHAIbHBIMU YHCIIAMHU.

Haxonuth 3HaYeHUsT YUCIOBBIX BBIPAKECHHUM, MPUMEHSTh pPa3HOOOpa3HbIE
CIOCOOBbI U MPUEMBI BBIUMCIICHUS 3HAYCHUIN NPOOHBIX BBIPAKECHUM, COIEPIKAIINX
O0OBIKHOBEHHBIC U JIECATUYHBIC IPOOU.

[TepexoauTh OT oAHOM (hOpMBI 3amucH Yucen K Apyroi (mpeoOpa3oBbIBaTh
JECSATHUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JECATUUHYIO APOOB).

CpaBHHBATh M YIIOPSI0YMBATH PAIlMOHAJILHBIC YHCIA.

OKpyrisaTh yucia.

BBIMOTHATE IPUKUIKY U OLIEHKY Pe3yJIbTaTa BRIUMCICHUH, OTICHKY 3HAYCHUN
YHUCJIOBBIX BBIPAXKCHUHN. BBIMOMHATE JEHCTBUS CO CTENECHSIMH C HATYPAIbHBIMU
MIOKa3aTEISIMH.

[IpuMeHATh  TpPU3HAKK  JCIUMOCTH, PAa3IOKEHUE HA  MHOXKUTEIHU
HATypaJbHBIX YUCEIL.

PemaTe mpakTHKO-OPHMEHTHPOBAHHBIC 3a7a4yM, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPHPETUPOBATH
pe3yIbTaThl PEIICHUS 337a4 ¢ YYETOM OTPAaHWYCHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBarh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B mpoliecce OCBOCHUS yueOHOro MaTepurasa.

Haxomuths 3HaueHuss OYKBEHHBIX BBIPQXKCHHUI TPH 3aJaHHBIX 3HAUYCHUIX
IEPEMEHHBIX.

BoeimonHsaTe  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYIECH
pPUBEJICHUEM TTOIOOHBIX CIATaeMbIX, PACKPBITUEM CKOOOK.

BrIMOMHATE YMHOXXEHHE OJHOWICHa HAa MHOTOWICH W MHOTOYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.



OcylecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHUS 32 CKOOKM OOILIEro MHOXMWTENA, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAILIEHHOTO YMHOKEHHUSL.

[IpuMeHnaTs npeobpa3zoBaHUs MHOTOUWIEHOB JJIS PEIIEHUs Pa3JIMYHBIX 3a/1a4
Y3 MaTEMAaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEATIbHOM MTPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMU IOKA3aTEISAMHU IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemare nmHENHBIE YpaBHEHMS C OJHOW NEPEMEHHOM, IPUMEHSS ITpaBUia
IIepeEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATs, sABiIsIETCSA
JI1 YUCJI0 KOPHEM YPaBHEHUS.

[TpumensaTs rpaduueckrie METOBI IPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YHCEN, SBISIIONIMXCS PEUIEHUEM JIMHEWHOIO
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM TUIOCKOCTH TpaduK JIMHEHMHOTO YPaBHEHUS C
JBYMsI TEPEMEHHBIMHU, MOJIB3YSACHh TrpadUKOM, MNPUBOAUTH MHPUMEPHI PEUICHUS
YPaBHEHMUS.

Pemars cuctemsbl AByX JIMHEHHBIX YPAaBHEHUW C JBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduYecKu.

CocraBnsaTe M pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX
YPaBHEHUI II0 YCJIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ TOJyYEHHbINA pe3yJIbTaT.

DOyHKUMHA

N3o0paxkath Ha KOOPAMHATHOU MPSMOI TOYKH, COOTBETCTBYIONTUE 33JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, NHTEPBAJIbI, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3a/laHHBIM KOOpJMHATaM,
CTpOUTH rpaguku TMHENHBIX QyHKUUA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMONIBI0 (YHKUIMIA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSAHHUE, I€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBEHOCTD, BpEMsI, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIMU 10 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeAcTaBiICHUS U aHaiIM3a WH(OpMAaIuH,
U3BJICKATh U UHTEPIPETUPOBATH HHGOPMAIINIO U3 IPAPUKOB PEATbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 Kkiacce o0Oydaromuics MOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIBTATHI:

Yucua 1 BBIYUCICHUSA



Hcnonps30BaTh HayalbHbIE IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YKCeN JUIsl CPABHEHMS], OKPYTJICHUSI U BBIYUCIECHUN, N300pakaTh AEHUCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTh nNOHATHE apU(METHUYECKOIO KBAaJPATHOTO KOPHs, HaXOAWUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Ysl NMPU HEOOXOAMMOCTH KaJlbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIUMX KBAAPATHBIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30Barh 3anucu OOJBIIMX U MaJbIX YHCENl C MOMOIIBIO JECATHUYHBIX
npobeii u crenieHel yucia 10.

Asre0panvecKkue BbIPaKeHust

IIpuMEHATH TOHATHE CTENEHM C LEJNbIM  IIOKAa3aTeJIeM, BBIIOIHATH
peoOpa3oBaHus BEIPAKEHHH, COIEPIKALINX CTENEHH C LEIbIM MOKa3aTelIeM.

BBINONHATE TOXJIECTBEHHbIE MPEOOPA30BAHMS PALMOHAJIBHBIX BBIPAKEHUN
Ha OCHOBE IMPAaBUJI ICHCTBUI HaJl MHOTOYIEHAMH U aJIr€OpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOXKHUTEIIH.

[TpumensTh IpeoOpazoBaHUs BBIPAKEHUM AJIsl pEeIlIeHUs] pa3IMyuHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX IPEMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YpAaBHEHUS W palMOHAIbHBIE ypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUN C ABYMS IEPEMEHHBIMU.

[IpoBOOUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWH, B
TOM YHCJIE C TPUMEHEHUEM IrpaduuecKuX MpeacTaBlieHul (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WJIM CUCTEMa YPABHEHUMN PELIEHUs, €CIU HMEET, TO CKOJBKO, W
npoyee).

[lepexoauts OT cinoBecHOM (OPMYIHMPOBKU 3afaud K e€ anredpandeckoi
MOJIEIM C TIOMOILIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4X ITOJTyYEHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB JUIsl CpPAaBHEHHs, OLICHKH,
pemarh JIMHEWHBbIE HEPABEHCTBA C OJHOW INEPEMEHHOM M UX CUCTEMBI, JABaTh
rpaUyecKyr0 WIUTIOCTPAllMI0 MHOXECTBA PpELIEHUH HEpaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[loHuMaTh U HUCNONB30BATH (PYHKIMOHAIBHBIE MOHATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUYEHMSI), ONpPENEATh 3HAueHUE (YHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAeisaTh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy.

Crpouts rpauku 31€eMeHTapHbIX (QYHKLIHA BUAA:

y =k/x, y = x2, y = x3,y = x|, y = VX, OnuchIBaTh CBOICTBA YHCIOBOI
dbyHkiuu 1o e€ rpaduxy.



K xoHmy o0yuenuss B 9 kJjacce OOy4aroOmIMiicsi MOMYYHUT CIEAYIOIIHE
peAMETHbBIE PE3YIbTATHI:

Yucsia 1 BBIYUCICHUS

CpaBHUBaTh U yNOPSAIOYMBATH PAIMOHAJIBHBIE U UPPALMOHATIBHBIE YUCIIA.

Breimonasate  apudMernyeckue JAEUCTBUS € PAlMOHAIBHBIMUA  YWCJIAMH,
codyeras YCTHbIE U TUCbMEHHBIE MPUEMBI, BBIIOIHATH BBIUMCICHUS C
UpparoHaIbHBIMU YHCIIaMHU.

Haxonute 3HadyeHuUs CTENeHEW C NEeJIbIMU MOKa3aTelsaMUd U KOPHEW,
BBIYUCIISITh 3HAUEHUST YUCIIOBBIX BBIPAXKEHUI.

OKpyrisTh JEUCTBUTENbHBIC YHCIA, BBIMOJHITh MPUKUAKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIC YPABHEHUS, YPaBHEHHUS, CBOASIIMECS K
HUM, POCTENIINE JPOOHO-pallMOHATBHBIE YPABHEHUS.

Pemats cuctembl ABYX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SBISETCSA JIMHECUHBIM.

Pemiath TekcTOBBIE 3ajjauu  aireOpamyeckuM CrocoOOM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS WM CUCTEMBI JIBYX YPABHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBOOUTH MpOCTENIIINE UCCIIEIOBAHUS YPABHEHHU U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKuX MpeIcTaBlieHui (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHeliHbIE HEPAaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, H300pakaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JUHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alKCHIBATh PEIIEHUE C TOMOIILIO CHMBOJIOB.

Hcnonb30oBaTh HEpaBEHCTBA MPU PEIICHUN PA3JIMYHbBIX 3a]1a4.

DOyHKUMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3pIBaTh CXxeMaTHYECKU

pacIooKeHne Ha KOOPJAUHATHON IIOCKOCTH rpadukoB GyHKIMiA Brga: Y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢, y = x3, y = \x, y = |x|, B 3aBrcumMocTH OT
3HaYeHNH K03 (PUIIMEHTOB, OUCHIBATH CBOMCTBA (PYHKITHIA.

Crpouth 1 H300paxaTh CXeMaTUYECKU rpadUKU KBaJAPATUUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIPAaTUUHBIX (PYHKIUHN MO UX rpaduxam.

Pacnio3naBathe kBaapaTHuHyo QyHKIUIO 110 (HopMylie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMNA U3 peabHOMN )KU3HU, PUBUKHU, TEOMETPHUHU.



YucaoBbie MOCAEA0BATEIbHOCTH U IPOrPecCH

Pacno3naBate apu(pMETHUYECKYI0D U TE€OMETPUYECKYID MPOrPECCHH IpU
pa3HBIX CrlocoOax 3aaHusl.

BbINONMHATE  BBIYMCIEHUS C€ HUCHOJB30BaHUMEM (opMyn n-ro ujeHa
apu(pMETUIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI MTEPBHIX N YJICHOB.

N300paxarh YjeHbl MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMM IIOCJIEN0BATEIBHOCTAMHU, B TOM
quCclie 3a7aui U3 peajlbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJISTOPA, [U(PPOBHIX
TEXHOJIOTHU).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Koan4decTBo yacoB
K Ipakr JIeKTpOHHbIE CnucoK HTOTOBBIX Cnoco0 oneHkun
OHTPOJI
HaunmeHoBaHnmne p HYECKH (npoBbie) IUIAHUPYEMBIX Pe3yJabTATOB ¢ HTOTOBBIX
Ne Bcero bHbIE
= | pa3aesioB W TeM 6 e 06pazoBaTeaBHbIE yKa3aHHeM ITaNoB UX IUIAHMPYeMbIX
a00ThI
n/n NMpoOrpaMmblI p padoThI pecypes ¢popmupoBanusi pe3yJbTaToB
BrinonuaTs, couerast yCTHbIE U KonTponbhas
MUCHbMEHHBIC TIPUEMBI, pabora,
apudMeTHIECKUe ICUCTBUS C CaMOCTOSITCIIbHAS
parroHaIbHBIMU YHUCTAMH. pabora,
Haxoauth 3HaYEHUS YUCIOBBIX MIPOBEpPOYHAs
BBIPAXCHHH, TPUMECHSTh pabora,
pa3zHoO0Opa3HbIe CIOCOOBI U MaTeMaTHYeCKHUI
NpUEMBI BBIYUCIICHUS 3HAUYCHUI JUKTAHT,
q TPOOHBIX BBIPAKEHUH, TEPMHUHOJIOTHYECK
nclia u .
coJieprKanux OOBIKHOBEHHBIE 1 W TUKTaHT, 3a4eT,
BBIYHCIICHHUS. bubmuoreka [JOK .
25 1 necsaTuuHbIie Tpoou. [lepexoauTs | yCTHBIN OTBET
PauunonansHbIe https://m.edsoo.ru/7f415b90 .
OT OJTHOH (POPMBI 3aITUCH YKCENT K
qucia

IpyToii (mpeoOpa3oBhIBATH
JECATUYHYIO 1poOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO IECATUUHYIO
npo6Os). CpaBHUBATH U
yIOPSI0OYMBATh PallMOHAIbLHBIE
gucina. OKpyTIsTh YHUCIIa.
BEIMOTHATE TPUKUAKY U OTICHKY



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

pe3yJbTaTa BBIYUCICHUN, OLICHKY
3HAYEHUM YHUCIIOBBIX BBIPAXKECHUM.
BrImonHATE OeficTBUA CO
CTETECHSIMU C HATYpaJIbHBIMHU
nokasaressimu. [IlpumensaTs
MPU3HAKY JIIUMOCTH,
KonTponbhas pabora,
caMOCTOsITeNIbHAs padoTa,
poBepovHas pabora,
MaTeMaTU4YEeCKHI JUKTAHT,
TEPMUHOJIOTUYECK UM AUKTAHT,
3a4eT, yCTHBIA OTBET Pa3JI0KEHUE
Ha MHO>KHMTEJIA HaTyPaJIbHbBIX
yucen. Pemars npakTuko-
OPUEHTUPOBAHHBIE 3a]1a4H,
CBSI3aHHBIC ¢ OTHOIIICHUEM
BEJIMYMH, MPONOPLHUOHATBHOCTBIO
BEJIMYMH, MPOLICHTaMHU,
MHTEPIPETUPOBATH PE3YIbTAThI
peleHus 3a1a4 ¢ y4€TOM
OTpaHUYEHUH, CBA3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX
00BHEKTOB.

AnrebGpanyeckue
BBIPQ)KEHUS

27

bubnunorexa [JOK
https://m.edsoo.ru/7f415b90

Hcnonb30BaTh anredpandeckyro
TEPMUHOJIOTHIO U CUMBOJIMKY,
INPUMEHSATH €€ B Iporecce
OCBOEHUS yueOHOro MaTepuarna.
HaxonuTs 3HaueHNs1 OyKBEHHBIX
BBIPAKEHMM ITPYU 3aJaHHBIX

KonTponbHas
paborta,
CaMOCTOsITeNIbHAs
pabora,
pOBEpOYHAs
pabora,



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

3HAYEHUSIX MEPEMEHHBIX.
BrimonusaTe npeodpazoBanus
L[EJIOT0 BBIPAXKEHUS B
MHOTOYJIEH MPUBEJCHIUEM
IMOJJOOHBIX CJIATaEMBIX,
PacKpBITHEM CKOOOK.
BbInonHATh YMHOXKEHHE
OJTHOYJICHa Ha MHOTOYJICH U
MHOTOYJIEHa HA MHOTOYJICH,
MPUMEHSITH (POPMYJIBI KBaIpaTa
CYMMBI ¥ KBaIpaTa pa3sHOCTH.
OcCyIIecTBIATh pa3ioKeHUEe
MHOTOYJICHOB Ha MHOKUTEJH C
MTOMOIIIbIO BEIHECEHUS 32 CKOOKH
00111er0 MHOKHUTEIIS,
TPYIIHPOBKHU CIaraeMbIX,
npuUMeHeHUs Hopmy
COKpAIIEHHOT'O YMHOKEHHUS.
[TpumensTh Mpeodpa3zoBaHus
MHOTOwIeHOB KOHTpOIbHAs
paboTa, caMOCTOsTeIbHAS
pabota, npoBepouHas paboTa,
MaTeMaTHYECKHUM TUKTAHT,
TEPMHUHOJIOTUYECK WA JTUKTAHT,
3a4€T, YCTHBIN OTBET AJIsI
pelIeHUs pa3INdHbIX 337a4 U3
MaTEMaTHKH, CMEKHBIX
MPEIMETOB, U3 PeaIbHON
IpakTUKH. Mcnone3oBaTh
CBOMCTBA CTEIIEHEN C

MaTeMaTHYeCKUU
JUKTaHT,
TEPMHUHOJIOTUYEC
K U JUKTAHT,
3a4eT, yCTHBINA
OTBET




HaTypaJIbHBIMU IIOKA3aTeJIIMHU
JUIs TpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHuUs u
HEPaBEHCTBA

20

bu6nuorexa [IOK

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

Pemate nuHEeNHBIE ypaBHEHNUS €
OJIHOM IIEPEMEHHOM, IPUMEHSIS
IIpaBUJIa IEPEX0A OT
UCXOJHOTO YPaBHEHHUS K
PaBHOCHIIBHOMY €MY.
IIpoBepsTh, SBAAETCA U YUCIIO
KOpHEM ypaBHEHHUs. [IpuMeHTH
rpaduyeckre METO bl IPH
PELLUIECHUH JIMHENHBIX YPaBHEHUI
u ux cucrem. [on6upats
IIPUMEPBI MTap YHCEIL,
SABJISIIOLUXCS PELICHUEM
JMHENHOI0 ypaBHEHUS C IByMs
nepeMeHHbIMU. CTpPOUTH B
KOOPJMHATHOW TNIOCKOCTH
rpaduk TUHEIHOTO ypaBHEHUS C
JIByMS IEPEMEHHBIMH,
MOJIB3YSICh I'pauKoM,
IIPUBOJUTH IPUMEPHI PELICHMUS
ypaBHeHHus. Pemats cuctemsl
JIBYX JINHEWHBIX YPAaBHEHHH C
JByMs IEPEMEHHBIMHU, B TOM
yucie rpagpuyecku. CocTaBiiTh
U peluaTh JUHEIHOE ypaBHEHUE
WIHM CUCTEMY JIMHEHHBIX
YpPaBHEHUH IO YCJIOBHIO 3a/1a4H,
HUHTEPIIPETUPOBATD B

Kontponbnas
pabora,
CaMOCTOATENbHAs
pabora,
IpOBEpOYHAs
pabora,
MaTeMaTUYECKUn
JTUKTAHT,
TEPMUHOJIOTUYEC
K U JUKTAHT,
3a4eT, yCTHBINA
OTBET



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

COOTBETCTBUH C KOHTEKCTOM
3a/1a4M IOJyYEHHBIA pe3yJIbTarT.

Koopaunats! n
rpaduku.
OyHKIMHT

24

bu6mmoreka [IOK

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

N3o0paxaTh HA KOOPAUHATHOM
IIPSIMOM TOYKH,
COOTBETCTBYIOILINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH,
WHTEPBAJIbL,3aMUCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha
anreOpanvdecKoM SI3bIKE.
OTmeuaTs B KOOPAMHATHOM
IUIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJUHATaM, CTPOUTHIpaduKu
nuHerHbIX QyHKIMi. CTPOUTH
rpaduk pyHKIHU Y = [X|.
OnuceiBaTh C TOMOIIBIO
(byHKUIMN U3BECTHBIE
3aBHUCHUMOCTHU MEXY
BEJIMYMHAMU: CKOPOCTh, BpEMS,
paccTosiHuE, 1IeHa, KOJIUYECTBO,
CTOUMOCTb,[IPOU3BOIUTEIIBHOCT
b, BpeMsi, 00bEM pabOTHI.
Haxonuts 3HaueHue GyHKIUU
10 3HAYCHUIOEE apTyMEHTA.
[Tonumats rpaduueckuii cnocod
NPEJCTABICHHA U aHAJIN3a
MH(pOpMAaIIU,U3BJIEKATh U
UHTEPIPETHPOBATH
nH(pOpMalLIKIO U3 TPaPUKOB
peabHBIX IIPOLIECCOB U
3aBUCHMOCTEH.

KonTtponbsHas
pabora,
CaMOCTOSATENbHAS
paborta,
IPOBEpOYHAs
pabora,
MaTeMaTUYECKUI
JUKTAHT,
TEPMUHOJIOTUYEC
K Uil TUKTAHT,
3a4€eT, YCTHBIN
OTBET
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[ToBTOpEHUE N
000011IeHNE

bu6nuorexa [IOK
https://m.edsoo.ru/7f415b90

BbIOMpATh, IPUMEHSITh
OLIEHUBATh CIIOCOOBI CPABHEHUS
YKCeIl, BEIYUCICHUM,
TOKJECTBEHHBIX
peoOpa3oBaHMIA
aJre0panyecKuX BhIPAKECHHH,
pelIeHNs YpaBHEHUN U CUCTEM
YpaBHEHUM, 3aJaHUS (PYHKIIHIA,
aHaJIM3a U MOCTPOCHUS UX
rpauKOB; UCIIOJIB30BATh
(YHKIMOHAIBHO - rpaduiecKue
IIPEICTaBIECHUS ISl PELICHHUS
3a/1a4; OCYILECTBIISATh
CaMOKOHTPOJIb BBIIIOJIHAEMBIX
JIEWCTBUI M CAMOIIPOBEPKY
pe3ysbTaTa BEIUMCIICHUH,
npeoOpa3oBaHUii, TOCTPOCHUH;

Kontponbnas
pabota

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102
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8 KJIACC

KoanuyecTBo yacon Cnoco6
DJIEKTPOHHBIE
HanMeHoBaHMe Kontpoanr | IlpakTn (undpoBbie) Cnmcok MTOroBBIX IJIAHMPYEMbIX OLICHKH
Ne Bcero HBIE yecKkue pe3yJabTaTOB € YKa3aHUEM 3TAllOB HUTOIOBbIX
pa3neioB u TEM o0pa3oBaTe/IbHbIE
n/n NpOrpamMMBI padoThI padoThI pecypebr ux ¢popmMupoBaHUs IJIAHMPYEMbIX
pe3yJibTaToB
Hcmons30BaTh HayaJIbHEBIC Y CcTHEBIN OTBET,
MPEJICTaBICHUS] O MHOXKECTBE KOHTpPOJIbHAS
JENUCTBUTENbHBIX YHCEN JIJIS pabora,
CpaBHEHUS, OKPYTJCHUS U CaMOCTOATENIbHA
BBIYHCIICHHH, N300paxaTh s pabora,
JeWCTBUTEIIbHBIE YK CIIa TOUKaMU Ha MaTEeMaTUYECKHU
KOOpAUWHATHOU NIpsAMOi. [IpuMeHsITh W TUKTaHT
Upena u Bu6miorexa 1{OK HOHATHE apU(PMETHIECKOTO
BBIUKCJICHUS. 15 https://m.edsoo.ru/7f41 KBaJIPATHOTO KOPHA, HAXOMThH
Kba(paTHbic KOpHH 7af8 KBaJIpaTHBIC KOPHH, UCTIOIB3YS MIPU
HEOOXOJIMMOCTH KaJIbKYJISTOD,
BBINOJIHATH IPeoOpa3zoBaHUs
BBIpaXXEHHI, COJIeprKaIIX
KBaJIpaTHBIE KOPHU, UCTIONB3YS
CBoOIicTBa KOopHeil. Mcronbs3oBaTh
3amucH OOJIBIIMX U MAJIBIX YHCEII C
MOMOIIBIO IECSITUYHBIX Apo0eit u
creneHeit yucna 10
[IpumeHnsTh MOHATHE Kontponbhas
apu(MeTUIECKOTO KBaIpaTHOTO pabora,
Yucna u KOpHS1, HAXOJUTh KBAIPAaTHbIE KOPHU, CaMOCTOATENIbHA
BLIYMCIICHIS. bub6nmorexa IIOK UCIOJIB3YS IPU HEOOXOIUMOCTH 1 pabora,
7 https://m.edsoo.ru/7f41 | KanbKyJIATOP, BHITOIHITH IIPOBEPOYHAs
CreneHs ¢ 1eJIBIM .
7af8 npeoOpa3oBaHus BRIPAKEHUH, pabora,
ToKasate/ieM co/iep KaluX KBaJpaTHbIE KOPHH, MaTEeMaTUYECKH
UCITIOJIb3Yy$] CBOMCTBA KOPHEM. W TUKTAHT,

Hcnons30BaTh 3aUCH OOJIBIINX U

TCPMHUHOJIOTNYC
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MaJIbIX YHUCEJl C IIOMOILBIO
JECSTUYHBIX Apo0ei 1 cTeneHei
yucina 10

CK Wil TUKTAHT,
3a4eT, yCTHBINA
OTBET

HpI/IMeHSITB IOHATHEC CTCIICHU C

Y CTHBIN OTBET,

[EJIBIM [T0Ka3aTeJIEM, BBITIOIHATh KOHTPOJIbHAS
npeoOpa3oBaHUs BBIPAXKEHUH, pabora,
COJICpIKaIUX CTETICHH C LIEITBIM CaMOCTOSTEIbHA
nokasatesnemM. BeinoaHsaTe s pabora,
Anrebpandeckue TOXJIECTBEHHBIEC PEOOpa30OBaHUS MaTeMaTH4YeCKU
BBIDaKEHNA. bubauorexa [IOK paI_lI/IOHaJ'IL}-IBIX ijlpa)KeHI/Iﬁ Ha OCHOBE W JTUKTaHT, TECT
Kpaxpatbiit 5 https://m.edsoo.ru/7f41 | mpaBua AEWCTBUN HAJ MHOTOWICHAMHU
N 7af8 U areOpanvdecKuMu JpoOsiMHU.
TpexHieH PacknansiBaTh KBaApaTHBIA TPEXUIEH
Ha MHOXHUTeNU. [[pumeHsTs
npeoOpa3oBaHus BRIPAKEHUN TSI
pEIIeHUs pa3IuYHbIX 337a4 U3
MaTE€MaTHKH, CMEKHBIX MPEMETOB, U3
peaIbHOM MPAKTHKU.
[IpuMeHATh NOHATHE CTENEHHU C KoHntpoinbHas
LEJIbIM ITOKA3aTEJIEM, BBIMOIHATh pabora,
npeoOpa3oBaHus BRIPAKEHUH, CaMOCTOSATENIbHA
COZIep KalIUX CTENEHU C LIEIbIM s pabora,
nokasatesieM. BeimomHsATh MIPOBEPOYHAs
AureGpandeckue TOKJECTBEHHBIE TIPEOOpa3OBaHUS pabora,
BBIPAKEHNA. bubaunoreka IIOK paHI/IOHaJ'IBE{I:IX vapameHHﬁ Ha OCHOBE yaTeMaTquCKI/I
AsreBpanicckas 15 https://m.edsoo.ru/7f41 | mpaBun AeWcTBUN HAJ MHOTOWICHAMU W JTUKTaHT,
PG 7af8 U anreOpandecKuMu JpOOsSMH. TEPMUHOJIOTUYE

PackitanpiBaTh KBaApaTHBIN TPEXUIIEH
Ha MHOXUTENH. [[pumMeHaTh
npeoOpa3oBaHUs BRIPAXKEHUN ISt
pEeLICHMS pa3IMYHbIX 3a]1a4 U3
MaTE€MAaTUKH, CMEKHBIX MPEIMETOB, U3
pealbHOM MPAKTUKH.

CK Uil TUKTAHT,
3a4eT, YCTHBIN
OTBET
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YpaBHeHus u
HEpaBEHCTBA.
KBagparusie
ypaBHEHUS

15

bu6mmorexa [IOK
https://m.edsoo.ru/7f41

7af8

PemaTte nuHelinble, KBapaTHbBIE
YPaBHEHHUS U PALIAOHAJIBHBIC
YpaBHEHHUS, CBOJSIILIUECS K HUM,
CUCTEMBI ABYX YPaBHEHUI C JBYMsI
nepeMeHHbIMU. [IpoBOAUTH
IIPOCTEHILNE UCCIIEIOBAHMS
YPAaBHEHUH U CUCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM
rpaduueckux npeacTaBIeHUN
(ycTaHaBnuBaTh, UMEET JIM ypaBHEHHE
WIM CUCTEMA YPAaBHEHUH PEICHUS,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEE).
ITepexoauTh OT CTIOBECHOM
(bopMyIMPOBKH 3a/1a41 K €&
anredpanyeckoil MojieNu ¢ MOMOIIBIO
COCTAaBJICHUS] YPaBHEHUS WM CUCTEMBI
yYpaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauu
MOJTy4YEeHHBIN pe3ynbTaT. [[puMeHsTh
CBOICTBA YUCIIOBBIX HEPABEHCTB IS
CPAaBHEHMS, OLICHKH, PEIIATh
JIMHEHHBIE HEPABEHCTBA C OJTHON
IIEPEMEHHOHN U UX CHUCTEMBI, 1aBaTh
rpau4ecKyIo WUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPABCHCTBA,
CUCTEMBI HEPABEHCTB

Y CTHEBIN OTBET,
KOHTPOJIbHAS
pabora,
caMoCTOsITeNIbHA
st paboTa,
MaTeMaTHYeCKH
A TUKTAHT, TECT
(mpoBoUTCS B
paMKax ypoka 5
-10 MunyT

YpaBHeHuUs u
HEPABEHCTBA.
Cucrembl ypaBHEHU

13

bubmuorexa [JOK
https://m.edsoo.ru/7f41

7af8

PeaTe nuHeitHbIe, KBaAPATHBIE
YpaBHEHUS U palliOHAIbHbBIC
YpaBHEHUsI, CBOJSALIUECS K HUM,
CHUCTEMBI JIByX YPaBHEHUH C ABYMsI
nepemMeHHbIMU. [IpoBoaNTH
MPOCTENILNE UCCIIET0OBAHNUS
YPaBHEHUU U CUCTEM ypPaBHEHUH, B
TOM YHCJIEC C TPUMEHEHUEM

Y CcTHEBIN OTBET,
KOHTPOJIbHAS
pabora,
CaMOCTOsITeIIbHA
s pabora,
MaTEeMaTHYCCKH
W TUKTaHT, TECT
(mpoBoauTCs B
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VYpaBHeHus u
HEpPABEHCTBA.
HepasencrtBa

12

bubmuoreka [JOK
https://m.edsoo.ru/7f41

7af8

rpadguuecKkux mpeacTaBICHAN
(ycTaHaBIMBATh, UMEET JIU YPAaBHEHUE
WIM CUCTEMA YPABHEHUM PEILCHUS,
€CJIM UMEET, TO CKOJIbKO, U IIpouee).
IlepexoauTth OT CIOBECHOM
(bopMyIMPOBKH 3a/1a41 K €&
anredpanyeckoil Moiesu ¢ MOMOILBIO
COCTAaBJICHUS YPaBHEHUS WU CUCTEMBI
YPaBHEHUI, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4u
IOJIyYeHHBIN pe3ynbTatT. [[puMensTh
CBOMCTBA YUCJIOBBIX HEPABEHCTB U1
CpPaBHEHHsI, OLICHKH, peliaTh
JIMHEHHBIE HEPABEHCTBA C OJTHON
MIEPEMEHHOMN U UX CHCTEMBI, 1aBaTh
rpau4ecKyIo WUTIOCTPALIUIO
MHOKECTBA PEIICHUI HEPAaBEHCTBA,
CHCTEMBI HEPABEHCTB

Pemiats irHelHbIE, KBaJpaTHbBIE
YpaBHEHUS U palluOHAIbHbBIC
YPaBHEHUS, CBOJSALINECS K HUM,
CHUCTEMBI JIByX YpaBHEHUH C ABYMsI
nepemMeHHbIMU. [IpoBoanTh
MPOCTENIINE UCCIEI0BAHUSA
YpaBHEHUH U CUCTEM ypaBHEHUH, B
TOM YHCJIE€ C TPUMEHEHHUEM
rpaduueckux npeacTaBIeHUN
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE
WM CUCTEMA YPAaBHEHUI peleHus,
€CJIM UMEET, TO CKOJIBKO, U MpoUee).
IIepexoauTs OT CI10BECHOM
(GopMyJIMPOBKH 3a7au K €€
anredpanyecKoil MOIeNU C MOMOIIIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI

paMKax ypoka 5
-10 muHyT

Y cTHEBIN OTBET,
KOHTPOJIbHAS
pabora,
CaMOCTOSTENIbHA
s pabora,
MaTEeMaTUYECKHU
W TUKTaHT, TECT
(mpoBoauTCs B
paMKax ypoka 5
-10 munHyT
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ypaBHEHUN, UHTEPIIPETHUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJladH
IIOJIyYeHHBIN pe3ynbTar. [I[pumeHaTs
CBOMCTBA YUCJIOBBIX HEPABEHCTB JIs1
CpaBHEHHUS, OLIEHKH, peliaTh
JIMHEWHBbIC HEPABEHCTBA C OJHOM
MEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpaduuecKyro WLTIOCTPAIIIO
MHOKECTBA PEIICHUI HEPAaBEHCTBA,
CHUCTEMBI HEPABEHCTB

QyHKIHUN.
OCHOBHBIE HOHITHSI

bubmuorexa [JOK
https://m.edsoo0.ru/7f41

7af8

IToHnmaTh U UCTI0JIB30BATH
(GYHKIIMOHATbHBIC TIOHATUS U S3BIK
(TepMHHBI, CAMBOJIMYECKHE
0003HauEHUs), ONIPEEIIATh 3HAUCHUE
(GYHKIIMH 110 3HAaYEHHIO apTyMEHTa,
OTIpeNieNATh CBOMCTBA (DYHKIIMHU 1O €€
rpaduky. Ctpouts rpaduku
AJIEMEHTAPHBIX (PYHKIIMHA BUJA: Y =
kix,y=x2,y=x3,y=|x|,y =x,
ONMCHIBATh CBOMCTBA YUCIIOBOM
byHkmu 1o e€ rpaduxy

Y cTHEBIN OTBET,
KOHTPOJIbHAS
pabora,
CaMOCTOATENbHA
s pabora,
MaTeMaTHYeCKH
W OUKTAHT, TECT
(mpoBoauTCS B
paMKax ypoka 5
-10 munHyT

QyHKIUU.
YucrnoBsle pyHKIUH

bubmmoreka [{OK
https://m.edsoo.ru/7f41

7af8

[ToHnMath 1 UCTIOTB30BATH
(YHKITMOHATIBHBIC TIOHATHS U S3BIK
(TepMUHBI, CAMBOJIUYECKHE
0003HaYEHMS ), ONIPEICIIATh 3HAUCHHE
(GYHKIIUY 110 3HAYCHHUIO apTyMEHTa,
OTpeeIIATh CBOMCTBA (DYHKLUU 1O €€
rpa¢uky. CTpouTs rpaduku
3JIeMEHTapHBIX PYHKIMMA BUJA: Y =
kix,y=x2,y=x3,y=x|,y=x,
ONMCHIBATh CBOMCTBA YHCIOBOI
¢yHKuuu no e€ rpadpuxKy

Y CTHBIN OTBET,
KOHTPOJIbHAS
paborta,
caMoCTOsITeNIbHA
s pabora,
MaTeMaTH4eCKU
W JTUKTaHT, TECT
(mpoBoauTCS B
paMKax ypoka 5
-10 muHyT



https://m.edsoo.ru/7f417af8
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IloBTOpEHUE U

1
0 000011IeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

7af8

Y CTHEBIN OTBET,
KOHTPOJIbHAS
pabora,
caMoCTOsITeNIbHA
st paboTa,
MaTeMaTHYeCKH
A TUKTAHT, TECT
(mpoBoUTCS B
paMKax ypoka 5
-10 munHyT

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

102
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9 KJIACC

KoaunuecTBO 9acoB

Ipakr CnucoK HTOTOBBIX
Cnoco6 oneHkun
Koutpoab | wuveckn DJIeKTPOHHbIE ILUIAHUPYEMBIX
HTOTOBBIX
Bcero HbIe e (undpossbie) pe3yJbTaTOB C
Ne HaunmeHnoBaHmue pa3ae/ioB IIAHUPYEMBIX
padoThI padot o0pa3oBaTejibHbIE yKa3aHUEM ITANOB UX
n/n U TeM NMPOrpamMmbl pe3yabTaToB
bl pecypchl ¢dopmupoBanus
CpaBHuBath U KonTponbHas
YIOPSI0YMBATH pabora,
PallnOHAJILHBIC 1 CaMOCTOSITENNbHAS
HUppAMOHATILHBIC YHCTIA.
ppan pabora,
BremonssaTh
apudmeTHIeCcKue TIPOBCPOtHAL
JIEUCTBHUS C pabora,
paroHaIbHBIMU MaTeMaTHYeCKUI
YHCIIaMH, COYeTast JTUKTAHT,
YCTHBIE ¥ MIUCbMEHHBIC TEPMUHOIOIHYECK
bubnunorexa [IOK TIPEMBI, BBITOIHATH W TUKTAHT, 3a4eT,
Yucia 1 BEIUHCIIEHUS. BBIYHCJICHHUS C .
9 https://m.edsoo.ru/7f419d YCTHBIN OTBET

JlelicTBUTEbHBIC YHCIIA

08

UPpAMOHATEHBIMHU
yuciamu. Haxoauts
3HAYEHHUsI CTETICHEM C
LEJIbIMU MTOKA3aTEISIMU U
KOpPHEU, BBIUUCIISTh
3HAYEHUS YHCIIOBBIX
BbIpaxeHuil. OKpyTJIATh
JIEUCTBUTEIIbHBIE YHCTIA,
BBIIIOJIHATH IPUKUJIKY
pe3yJibTaTa BBIYMCIICHHU,
OILICHKY YMCJIOBBIX
BBIPXKEHUM
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VYpaBHeHus u
HEpPaBEHCTBA. Y pABHEHMS
C OJTHOM IEPEMEHHOU

14

but6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

PemaTe nunelinbie u
KBaJIpaTHbBIC YPABHEHMUS,
ypaBHEHUSI, CBOJSITUECS
K HUM, [IpOCTEHIINE
JIpOOHO - palliOHAIbHBIC
ypaBHeHus. Pemate
CHUCTEMBI JIBYX JTMHEHHBIX
YpaBHEHUH C ABYMS
MePEMEHHBIMU U
CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX
OJIHO ypaBHEHUE HE
SIBJISICTCS JIMTHCHHBIM.
Pemiate TekcToBBIE
3a/1a4u anreOpandecKuM
CIOCOOOM C TIOMOIIIBIO
COCTaBJICHUS ypaBHEHUS
WM CUCTEMBI IBYX
YpaBHEHUH C JBYMSI
NePEMEHHBIMHU.
[TpoBOaUTH MpoCTENILINE
UCCIIEI0BAHUS
YpaBHEHUH U CUCTEM
YpaBHEHUH, B TOM YHUCJIIE
C IPUMEHEHUEM
rpauIecKux
npeacrabieHuit Pemars
JIMHEHHbIE HEPABEHCTBA,
KBaJpaTHbIE
HEpaBEHCTBA,
n300paxxaTh pelIeHue
HEPABEHCTB HA YUCJIOBOM
NpsIMOMA, 3aIIMCHIBATh
pELICHHUE C TOMOILBIO

KonTponbHas
paborta,
CaMOCTOSITENIbHAS
pabora,
IIPOBEpPOYHAas
pabora,
MaTeMaTHYECKHUM
JUKTaHT,
TEPMHHOJIOTMYECK
Uil TUKTAHT, 3a4eT,
YCTHBIA OTBET
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CUMBOJIOB. Pemath
CHCTEMbI JINHEHHBIX
HEPABEHCTB, CUCTEMBI
HEPABEHCTB,
BKJIFOUAIOIIHE
KBaJIpaTHOE
HEpPABEHCTBO,
n300pakaTh peleHre
CHUCTEMbI HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOI,
3aIUChIBaTh PEIIEHUE C
TTOMOIIIBI0 CUMBOJIOB.
Hcnonp3oBaTh
HEpPAaBEHCTBA NIPU
pELICeHUH Pa3InYHbIX
3aj1ad.

YpaBHeHud U
HepaBeHCTBA. CUCTEMBI
yYpaBHEHUI

14

but6mmorekxa [IOK
https://m.edsoo.ru/7f419d

08

Pemarts muHelHbIe 1
KBaJIpaTHHIE YPABHEHMUS,
YpaBHEHUS, CBOISIIUECS
K HUM, [IPOCTEHILINE
JTpOOHOPAIIMOHAIEHBIE
ypaBHeHus. Pemars
CHUCTEMBI IByX JIMHEHHBIX
YpPaBHEHUH C JBYMsI
MEPEMEHHBIMU U
CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX
OJIHO YPaBHEHUE HE
SIBIISICTCS JIMHEHHBIM.
Pemarte TekcTOBBIC
3a/1a4M anredpandeckum
CIIOCOOOM C TTOMOIIBIO
COCTaBJICHUS YpPaBHEHUS
WJIM CUCTEMBI IBYX

KonTponbshas
pabora,
CaMOCTOSITENIbHAS
pabora,
MIPOBEPOYHAs
pabora,
MaTEMaTHYECKUN
JTUKTAHT,
TEPMHUHOJIOTUYECK
Wi TUKTAHT, 3a4eT,
YCTHBIN OTBET
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YpPaBHEHUH C JBYMSI
NIEPEMEHHBIMHU.
[IpoBoauTs npocreiimmue
HCCJIEI0BAHUS
YPaBHEHUH U CUCTEM
YpaBHEHUH, B TOM YHUCIIE
C IpUMEHEHUEM
rpaduIecKux
MPEICTABICHUN
(ycraHaBiIMBaTh, UMEET
T ypaBHEHHUE WU
CHUCTEMa ypaBHEHUI
pelieHus, €CJIi UMEET, TO
CKOJIBKO, U TIPOYEe).
Pemate nunelinbie
HEpaBEHCTBA,
KBaJIpaTHBIE
HEpaBEHCTBA,
n300pakaTh pelieHne
HEPABEHCTB HA YUCJIOBOM
MPSIMOI, 3aIMUCHIBAThH
pelieHre ¢ TOMOIIBIO
CHUMBOJIOB. Pemats
CHUCTEMBI JINHEUHBIX
HEPaBEHCTB, CUCTEMBbI
HEPaBEHCTB,
BKJIFOYAIOLUE
KBaJpaTHOE
HEpaBEHCTBO,
n300pakaTh pereHne
CHUCTEMBI HEPABEHCTB Ha
YUCJIOBOU MPSIMOH,
3alUChIBaTh PEIICHUE C
MOMOILIBIO CUMBOJIOB.




VYpaBHeHusa u
HEPaBEHCTBA.
HepasenctBa

16

but6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

PemaTe nunelinbie u
KBaJIpaTHbBIC YPABHEHMUS,
ypaBHEHUSI, CBOJSITUECS
K HUM, [IpOCTEHIINE
JIpOOHO - palliOHAIbHBIC
ypaBHeHus. Pemate
CHUCTEMBI JIBYX JTMHEHHBIX
YpaBHEHUH C ABYMS
MePEMEHHBIMU U
CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX
OJIHO ypaBHEHUE HE
SIBJISICTCS JIMTHCHHBIM.
Pemiate TekcToBBIE
3a/1a4u anreOpandecKuM
CIOCOOOM C TIOMOIIIBIO
COCTaBJICHUS ypaBHEHUS
WM CUCTEMBI IBYX
YpaBHEHUH C JIBYMsI
NePEMEHHBIMHU.
[TpoBOaUTH MpoCTENILINE
UCCIIEI0BAHUS
YpaBHEHUH U CUCTEM
YpaBHEHUH, B TOM YHUCJIIE
C IPUMEHEHUEM
rpauIecKux
npeacrabieHuit Pemars
JIMHEHHbIE HEPABEHCTBA,
KBaJpaTHbIE
HEpaBEHCTBA,
n300paxxaTh pelIeHue
HEPABEHCTB HA YUCJIOBOM
NpsIMOMA, 3aIIMCHIBATh
pELICHHUE C TOMOILBIO

KonTponbHas
paborta,
CaMOCTOSITENIbHAS
pabora,
IIPOBEpPOYHAas
pabora,
MaTeMaTHYECKHUM
JUKTaHT,
TEPMHHOJIOTMYECK
Uil TUKTAHT, 3a4eT,
YCTHBIA OTBET
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CUMBOJIOB. Pemath
CHCTEMbI JINHEHHBIX
HEPABEHCTB, CUCTEMBI
HEPABEHCTB,
BKJIFOUAIOIIHE
KBaJIpaTHOE
HEpPABEHCTBO,
n300pakaTh peleHre
CHUCTEMbI HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOI,
3aIUChIBaTh PEIIEHUE C
TTOMOIIIBI0 CUMBOJIOB.
Hcnonp3oBaTh
HEpPAaBEHCTBA NIPU
pELICeHUH Pa3InYHbIX
3aja4

OyHKINHT

16

but6mmorekxa [IOK
https://m.edsoo.ru/7f419d

08

Pacno3znaBate ¢pyHKIUU
U3YYCHHBIX BUJIOB.
[Toka3biBaTh
CXEeMaTHYECKU
pacrnojiokeHue Ha
KOOpPJMHATHOU
MJIOCKOCTH rpaduKoB
Gynkwmii Buga: y = kx, y
=kx+b,y=k/x,y=ax2
+bx+c,y=x3,y=\/x,
y =X|, B 3aBUCUMOCTH OT
3HA4YCHUI

K03 pUITEeHTOB,
ONKMCHIBATH CBOMCTBA
¢ynkuuit. CTpouTs 1
n300paxarhb
cXeMaTu4yecku rpaduku
KBaJIPATHYHBIX (DYHKIIHIA,

Kontposbnas
pabora,
CaMOCTOSITENIbHAS
pabora,
MIPOBEPOYHAs
pabora,
MaTEMaTHYECKUN
JTUKTAHT,
TEPMHUHOJIOTUYECK
Wi TUKTAHT, 3a4eT,
YCTHBIA OTBET
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ONMCHIBATH CBOMCTBA
KBaJIpaTHUHBIX (QYHKIUI
10 UX TpaduKam.
PacnioznaBatb
KBaJIpaTHYHYO (DYHKIIHIO
o popmyJe, MPUBOIUTH
MpUMEPHI KBAAPATUYHBIX
byHKIMi U3 pearbHOU
KU3HU, PUUKHU,

YucioBble
OCJICIOBATEILHOCTHU

15

bubnunorexa [IOK
https://m.edsoo.ru/7f419d

08

TEOMETPHH.
Pacno3naBats KonTponbHas
apu(MeTHYECKYIO U pabora,
TCOMCTPIICCKYIO CaMOCTOSTENIbHAs
IPOTPECCUU MPH PA3HBIX

porp pap pabora,
croco0ax 3agaHus.
BhInoHsTh Beancienns | POBCPOTHAA
C UCIIOJIb30BAaHNEM pabora,
¢dopmyI N-ro uieHa MaTeMaTU4eCKUN
apupMeTHIeCKOH U JTUKTaHT,
TCOMETPHICCKON TEPMUHOJIOTHYECK

MPOTPECCUil, CyMMBbI
MEPBLIX N YJICHOB
N300pakaTh 4IeHBI
NOCJIE0BATEIBLHOCTH
TOYKAMH Ha
KOOpPJAMHATHOU
wiockocTH. Pemats
3a/1a4uM, CBSI3aHHBIE C
YHCIIOBBIMU
10CJIEI0BATEIBHOCTSMH,
B TOM YHCIIE 3a7]a41 U3
peanbHOM KU3HHU (C
UCIIOJIb30BaHUEM

Wil TUKTAHT, 3a4eT,
YCTHBIA OTBET
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KaJIbKYJISATOPA,
U(PPOBBIX TEXHOJIOTHIA).

[ToBTOpeHmE, 00001ICHHE,
CHCTEeMaTH3alus 3HaHUI

18

bubmuoreka [JOK
https://m.edsoo.ru/7f419d

08

KoHnTponsHas
paborta,
CaMOCTOSITENIbHAS
pabora,
IIPOBEpPOYHas
paborta,
MaTeMaTHYECKHUI
JUKTAHT,
TEPMHUHOJIOTHUECK
WM TUKTaHT, 3a4eT,
YCTHBIN OTBET

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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