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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
00pa30BaHUs: OHA 00ECTIEUYNBAET U3YUECHUE IPYTUX TUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IMKIOB, €€ OCBOCHHWE HEOOXOAMMO IS
POAODKEHUS 00pa30BaHUA U B MTOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yyarommxcs
HAYYHBIX TPEJCTABICHUH O TPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiMii, cnoco0e OTPaKEHUs MaTEMAaTUYECKON HayKOM SIBJIEHUM U MPOIIECCOB
B INpUpPOJE U OOIECTBE, POJIM MaTEeMaTHYECKOIO MOJCIUPOBAHMS B HAyYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX I afanTaldd B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anrebpel obOecreynMBacT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILICHUS,
CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JEMCTBHSI M BBIBOABI,
dbopmynupoBath yTBepxkAcHUsA. OCBOeHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYaroIIMXCSA: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHYKTUBHBIE PAcCYKIeHUs, 0000IIeHHEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHasmoruto.  OOydeHue  anrebpe  mpeanosnaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIFHOM ~ JIEATEIbBHOCTH  O0YYaloUIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHne 3a1a4 SBJISETCS peann3alueil 1e1TeIbHOCTHOTO MPUHIMIIA 00YUYEHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Auredpa» s OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE
auHuM: «Yucna U BeIYMCICHUS Y, «AJreOpandecKke BhIPAXKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxngas U3 3TUX coJep)KaTelbHO-METOJUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUN TPEX JIET U3YUYEHUs Kypca, B3aUMOACHUCTBY C
JpyTMMH €ro JHHHUAMH. B Xomae wu3yueHuss ydeOHOro Kypca o0O0ydarommmcs
IPUXOJIUTCS JIOTMUYECKH pacCy’KIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B IporpaMMy yudeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAIEHUIO 00YYarOIIUMHUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHuecKoro s3eika. CopepkaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTED.

Conmepxxanue nuHMM «Yucia UM BBIYMCICHUS» CIYXXUT OCHOBOM st
JAJIbHEHIIIETO M3yUYeHUs] MaTeMaTHKH, CIIOCOOCTBYET PA3BHTHUIO Yy OOYyYarOIINXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsl IOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOT'O OOILIEro oOpa3oBaHUs
CBSI3aHO C palMOHATBFHBIMA WM HPPALMOHAIBHBIMH YWCIaMH, (HOopMHpOBaHHEM



NPEACTABICHUA O JCHUCTBUTEIIBHOM YHCIIE. 3aBEPUICHWE OCBOCHHSI YHCIOBOMU
JMHUHA OTHECEHO K CpeHeMYy 001ieMy 00pa30BaHUIo.

CopnepxaHue AByX anredpandeckux JMHUN — « AJIreOpanyeckre BhIpaXKeHUs»
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOLIUXCS
MaTeMaTHYECKOTO amnmapara, HEOOXOAMMOIO JUIsl pelieHHs 3a7ad MaTeMaTHKH,
CMEKXHBIX TMPEIMETOB M TMPAaKTHUKO-OPUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001ero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TpPyNIUPYETCs BOKPYT
palMOHANbHBIX BhIpaKEeHUI. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa JUISL TIOCTPOEHHUS] MaTeMaTU4YeCKUX MOJeNed, OINUCAaHUs NPOLECCOB U
SBIICHUN peajdpbHOro Mupa. B 3amaum oOydeHumst anreOpe BXOMAT Takke
JalbHEHIIee pPa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JMJIi OCBOEHHS Kypca HH(OPMATHKH, U OBJAJECHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPUYECTBY.

Coneprkanne QyHKIIMOHATBHO-TPAGUIECKON IMHUYU HAIEICHO Ha MOJyYCHHE
OOyJarOIMMUCS 3HAHUN O (QYHKIHMSIX KaK BaKHEHIIEH MaTeMaTHU4eCKOW MOJIeTu
JUISL OTIMCAHUSL M UCCIIEIOBaHMs Pa3HOOOPa3HbBIX IPOLIECCOB U SBJICHUN B IPUPOJIE
u obmiectBe. M3yueHue marepuana CrocOOCTBYET PA3BUTHUIO Yy OOYYaIOIIHUXCS
YMEHHUSI UCTOIb30BaTh Pa3IMYHbIE BHIPA3UTEIbHbIE CPEICTBA S3bIKAa MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduyueckue, BHOCUT BKJIaJ B (opMupoBaHHe
NPECTABICHUNA O POJIM MATEMATUKH B PA3BUTHU [IUBUIN3AIIUU U KYJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 kjaccax wu3ydaercs y4deOHBIA Kypc
«Anrebdpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPaBEHCTBa», « DYHKIIHI.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 4gaca (3 waca B Hezeno), B 9
kiacce — 102 gaca (3 gaca B Hezieli0).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobeit k apyroi. IloHATHe panMOHAIBHOTO YHCIA, 3aluCh, CPAaBHEHHE,
yHOOpSAIOYMBAHUE  palMOHANIBHBIX uucen. ApudmeTnueckue JEUCTBHS €
palMOHAJIbHBIMA YKCIIaMU. Pelenne 3amad u3 peabHONW NPAKTUKW HA 4acTH, Ha
Jpoou.

CrereHb C HaTypaJlbHBIM [IOKa3aTeleM: OIpelaesieHrue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNieHus, 3anuch 00abmKX yncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U IpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JEIUMOCTH, PA3JO0KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCEII.

PeanpHbie  3aBUCMMOCTH, B TOM 4YHClIe TpsMas W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HA4YEeHUs NepeMeHHbIX. [IpeacTaBiaeHrne 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucnenus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpPaBWIa MPeoOpa3oBaHUsl CyMM U
POU3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U MPUBEICHUS TTOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BIYUTAHMUE,
YMHOXEHHAE€ MHOTOWICHOB. POpMysbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMbl M KBaApar pa3HocTH. Popmylsia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHMs, MpaBujia peoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHHU.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JMHEHHOIO
ypaBHEHHUS, pEIICHHE JIMHEWUHBIX ypaBHeHHU. CocTaBieHHWE YpPaBHEHHH MO
YCIIOBHIO 3a71auu. PereHne TeKCTOBBIX 3a/1a4 ¢ IIOMOIIBI0 YPABHEHU .

JluneliHoe ypaBHEHUE C IBYyMsl IEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX yPAaBHEHHMU C AByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
cnocoboM MoAcTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a/ad € IOMOIIBIO
CUCTEM YpaBHECHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsitMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca u opJauHaTa
TOUKM Ha KOOPJAMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3alaHHBIX (POPMYITIaMHU.
Yrenne rpadukoB peanbHbIX 3aBUcuMocTei. [lonstne ¢ynkuuu. I['paduk
¢bynkun. CoiictBa Qpynkuii. Jluneitnas pynkmus, e€ rpadux. I'paduk Gynkunn
y = |X|. I'padmyeckoe penieHue ITUHEHHBIX YPAaBHEHUHW M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatHbiii kopeHb u3 uucna. [loHsTue 00 HppalMOHAIBHOM YHUCIE.
Jecsatuunbie npuOIMKEHUsT UppalMoOHaIbHbIX yucen. CBoiicTBa apu(pMEeTHUECKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHE K MPe0OPa30BaHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIYUCIIEHUSAM. [[eiCTBUTEIBHBIE YUCIIA.

Crenens ¢ uenpIM NoKa3aTeneM U e€ cporictBa. CTaHaapTHAS 3alKCh YUCIA.

AnreOpandeckre BhIpaXeHUSAJreOpandeckne BbIpaKeHusl

KBagparHelii  TpEXWIEH, pa3jiOkKEHUE  KBAJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil JpoOwu.
CnoxxeHue, BbIYMTAHHME, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanronanbHbIe BBIpRXKEHHS U X MTpeoOpa3oBaHue.

YpaBHEeHUS 1 HEPABEHCTBAY pAaBHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyla KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM M KBaJPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATIBHBIC YPaBHEHUS.

['paduueckas uHTEpHpeTalvs YPaBHEHU C ABYMsI IEPEMEHHBIMH M CUCTEM
JVHEWHBIX YpAaBHEHUU C JByMs MepeMEeHHbIMU. lIpuMepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a7au aIredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl IMHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

OyHKIMNPYHKUMH

[Tonsitue @Qynxkuuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHI
dbynkuun. CiocoObl 3a1anns QyHKIUH.

I'padpux dbyskuuu. Utenue cBoiicTB ¢yHkumu mo e€ rpaduxy. [Ipumepsr
rpaduKoB QYHKIHHI, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.



@OyHKIMKA, ONHUCHIBAIOIIME TPAMYI0O M OOpaTHYIO HpPONOPIMOHATbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkmun Y = X2, y = X3, y = VX, y=|x|. ['paduaeckoe
pellieHre ypaBHEHHI U CHCTEM YPaBHEHUH.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie ymMCia, UppalioOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE
JecsTUYHbIe ApoOor. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIE JCCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMN MIPSIMOU.

CpaBHEHHE JIEMCTBUTENIbHBIX YHCEN, apUPMETUYECKHE JIEUCTBHS C
JIEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXKAIOWIEr0 MHpPA, UIMTEIBHOCTh IMPOILIECCOB B
OKpPY’KarOIIEM MHpE.

[IpubnmxEHHOE 3HAUCHNE BEIMYUHBI, TOYHOCTH NpuOIKeHus. OKpyTiieHHe
yucell. [Ipuknaka u oeHKa pe3yJabTaToOB BBIYMCICHUU.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBanpatnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HA MHOKUTEIU.

Pemenue npoOHO-palMOHaIBHBIX YpaBHEGHUN. PerieHue TEKCTOBBIX 3ajiady
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs NEepeMEHHBIMH M ero rpaduk. PemieHue cucteM IBYX
JIMHEWHBIX YPABHEHHUM C IBYyMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpod cremneHu. [ 'paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUH C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBaA.
['paduueckass wHTEepnperanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

OyHKIMMPYHKIUU

KBagpatuuynas ¢ynkuwms, e€ rpaduk u cBoicrtBa. I[lapabona, KoopauHATHI
BEPIINHBI TapadoJIbl, 0Ch CUMMETPUH MMapaOOIIbI.

I'padukn byukmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |x| , u ux
CBOMCTBA.



YucnoBele  mocienoBaTEIbHOCTUYUHCIOBBIE  MOCACA0BATEABHOCTH M
Nporpeccuu

[loHATHE 4YMCIOBOM MOCIEAOBATENBHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKkyppeHTHOH popMyoit u popmyJioi N-ro YieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyisl N-ro 4jaeHa
apu(PpMETUIECKON U T€OMETPUUYECKON MTPOTrPECCHUil, CYMMBI IEPBBIX N YIEHOB.

N300pakeHne 4YJIEHOB apU(PMETUUYECKON U TeOMETPUYECKOW MpOrpeccuii
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHIMAIBHBIA POCT.
CoXHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOrOo Kypca
«Anredpa» XapaKkTepu3ylTCs:

1) naTpuoTHYeCcKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOUEAYp TPakIAaHCKOro o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM Ba)KHOCTHU
MOPaIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YydYacTHE B PEIICHUU NPAKTUUYECKUX 3a1ay
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUWEM BAXHOCTU MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TMPOTSHKCHUHM BCEHW JKM3HU IS YCHEIHOW TpodeccruoHaIbHOM
NESTETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCy>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YeIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOW HAayKH Kak cQepbl UeI0BEYECKOM
JIEATeIIbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEIOBATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuUTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO 0JIArONOJTyYHs:

TOTOBHOCTBIO NIPHUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAax CBOETO
3I0pOBbSl, BEJEHUS  3/I0pOBOr0  o0paza KM3HM  (3J0pOBOE  IMHTAHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHA U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKA pEePIEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN U1 PELICHUs 3a7a4
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IMJIAaHUPOBAHUS IOCTYNKOB W
OLICHKM HMX BO3MOXHBIX IOCIEICTBUM MJIsI OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) aganTanusi K M3MEHSIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IAPYTHX JIOjeH, MpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMM U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
(GopMyIIMpOBATh UJIEU, TOHATHSA, TULIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUA, (POPMYIUPOBATH M OLEHUBATh PUCKH U
HOCHeACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIESCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTpEeNeNICHUs]  MOHATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoOBaTE W MNPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISAITH ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX,
npeajaratb  KPpUTEpPUM  JUIS  BBIABJICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUNH;

JeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa30upaTh 0OKa3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMbIE U OT
IIPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIOXXHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpauBaThb apryMEHTalldl0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnocod penieHus: ydyeOHOM 3aqauu (CpaBHMBATh HECKOJIBKO
BapMAaHTOB peIIeHMs, BBIOMpAaTh Hauboyiee MNOAXOAAMUNA C Yy4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

MCIIOJIb30BaTh BOTMPOCH! KaK MCCIE0BATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIMPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpolIemMy,
CaMOCTOSITEJIbHO yYCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAMTH [0 CaMOCTOSITENIBHO COCTABJIIEHHOMY IIJIaHY HECJIOKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAaHME MO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUI;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKXKE BBIABUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIuu, IaHHBIX,
HEOOXOAMMBIX JIJIS PEIICHUS 3aa9H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BBIOMpaTh GopMy TpeAcTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JuarpaMMaMM, WHOM Tpagukod u HuxX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIUU TIO KPUTEPUSM, MPEIIOKECHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme I[eﬁCTBHﬂ:



BOCIIpUHUMATh #  (OPMYIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHUS, SICHO, TOUYHO, TPaMOTHO BbIpa)xaTh CBOIO
TOYKY 3PEHMsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS T10
XOJIy pelIeHus 3a7]a91, KOMMEHTHPOBATh IMOJTYYCHHBIN pe3yibTar;

B X0/ 0OCYKJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoi 3a/1a4uu, BBICKa3bIBATh UJICH, HAIICIEHHBIC HA TIOUCK
pEIIeHUs, COMOCTABIATh CBOM CYXIEHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYMe M CXOJACTBO MO3HIIMMA, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIaCUsl, CBOU BO3PAXKEHHUS;
NpPeICTaBIATh  PE3yJNbTaThl  PEIICHUs  3aladyd,  OKCIIEPUMEHTA,
UCCJEOBAHMS,  IPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yU€TOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ay/IMTOPHUH;
MOHMMATh W HUCHOJB30BaTh  MPEUMYIIeCTBA  KOMaHIHOM U
WHIUBHUIyaIbHOM paboThl MpH pPEIMICHUH YUYEOHBIX MaTeMaTHYEeCKHX
3amad;

MPUHUMATD 11€JIb COBMECTHOW JESTENbHOCTH, TUIAHUPOBATh OPTraHU3aLIUIO
COBMECTHON paboThl, pacmpelneisiTb BHABI pPadOT, JOroBapUBATHCS,
00CyXIaTh MPOIECC U PE3yJIbTAT pabOThI, 0000IIaTh MHEHHSI HECKOJIBKIX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHUs, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JApPYyTHE), BBIIOJIHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/bI,
OLICHHMBATh KadyeCTBO CBOET0O BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YyHUBeEpCAJbHbIE YUeOHbIE J1eiiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISATh IJIaH, aITOPUTM pElICHUs 3aAadu (WU ero
4acTb), BbIOMpaTh CHOCOO peIIeHHs] C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BapHaHTHI PEIICHHU ¢ y4ETOM HOBOM MH(OPMALINH.

CﬂMOKOHTpOJ’IL, AMOIMOHAJIbHbIN HHTEJJIEKT:

BIQJETh CIOCOOAMHM  CaMONPOBEPKHM, CaMOKOHTPOJSA Ipouecca U
pe3yJibTara peleHnss MaTeMaTUIeCKOM 3a/1a4u;

IPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPU pELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JI€ATEIIBHOCTH HA OCHOBE HOBBIX
00CTOSATENHCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIU
U yCIIOBUSIM, OOBSACHATh MPUUYMHBI JOCTUKEHUS WU HEAOCTUKEHUS LIENH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kKjacce oOydYaroUIUiCs TMOJYYUT CIEIyIOLIUe
MpEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImioNtHATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apudMeTHuecKue
JIENUCTBUA C PaIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH pPa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHHWH TPOOHBIX BBIPAKCHUM, COMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT omHON (HOPMBI 3aMKMCH YUCEN K APyrod (mpeoOpa3oBbIBaTh
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YACTHOCTU B OECKOHEUYHYIO JAECSITHUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTh 4ucia.

BBITIOHATS TPUKUIKY U OIEHKY pe3yJbTaTa BRIYMCICHHM, OIICHKY 3HAYCHUI
YHCIIOBBIX BBIpaXEHUI. BBIMOTHATH ACHCTBUS CO CTENEHSIMH C HaTypalbHBIMU
MOKa3aTeIIMH.

[IpuMeHsAT,  NpU3HAKK  ACIMMOCTH,  Pa3jJoXeHUE Ha  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETHUPOBATH
pe3yJbTaThl PEIIeHUs 3a7ad ¢ Y4€TOM OTPAaHUYEHHM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonp30BaTh anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOCHHS yUeOHOro MaTepurara.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHHM NpPH 3aJlaHHBIX 3HAYEHUSX
MePEMEHHBIX.

BeimonHSATh  TpeoOpa3oBaHUS  IIEJOTO  BBIPAXKEHHUS B MHOTOYICH
MPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONHATS YMHOKEHHE OJIHOWJIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSIThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C TOMOIIbIO
BBIHECEHHUS 32 CKOOKM OOIINEro MHOXUTENS, TPYIIUPOBKU CllaraeMaix,
npuMeHeHUsT HOPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTh nmpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEHICHUS] Pa3IUYHBIX 3aj]1a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU MOKa3aTeJSIMU IS
peoOpa3oBaHus BRIPAKCHUM.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBHIIA
Iepexoia OT UCXOJTHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsiTh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbl IPHU PEIICHUN JIMHEWHBIX YPaBHEHUMN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHUHEHHOTro
YPABHEHHUS C ABYMsSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW TUIOCKOCTU TpaduK JIMHEHMHOTO YPAaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSCh TpauKOM, MNPUBOJUTH HPUMEPHI pPEIICHUS
YpaBHEHUS.

PemaTte cucremsl NByX JINHEWHBIX YPABHEHUM C JBYMS IIEPEMEHHBIMU, B TOM
qrclie rpaduuecku.

CocraBisiTh M pemiaTh JHWHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMH II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJy4YEHHBIN pe3yJIbTar.

DyHKUNH

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl, 3alIMCHIBATH YUCIOBbIC IPOMEKYTKU HA
anre0panyecKoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
cTpouTh Tpaduky muHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCThb, BPEMs, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb,
POU3BOAUTENBLHOCTD, BpEMsl, 00BEM paOOTHI.

HaxoauTs 3Hauenune GyHKIUU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cmocod MpeACTaBICHHUS W aHaiW3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TPadUKOB PEeAIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kjacce oOydYaromuiics MOJYYUT CIIEIyIONTUE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
qucell JUIsi CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIICHUHN, N300paxaTh JACUCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTs moHATHE apudMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJB3YS TMPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBIMOIHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIMX KBAJpPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnons3oBaTh 3anmucy OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
JpoOeit u creneneit uncna 10.

AuredpanyecKue BbIPpaKEeHUA

[IpyMEHATP TOHATHE CTENEHUW C LEJNbIM IO0Ka3aTEeleM, BBIIOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAILIUX CTEIEHHU C 1IeJIBIM [T0Ka3aTeIeM.

BBINOMHATH TOXIECTBEHHbIE NMPEOOPa30BaHUSI PALMOHAIBHBIX BBIPAXKECHUIM
Ha OCHOBE IMPaBWJI JICUCTBUHN HAJl MHOTOUJICHAMH U aJIre0OpandecKuMu ApOoOsMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh mpeodbpa3oBaHus BEIPAKEHUM I PEeUICHUST Pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEANBHON IPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nvHEHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOSILIIMECA K HUM, CUCTEMBI JIBYX YPABHEHH C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauUeCKuX MpeACTaBIeHUM (yCTaHaBJIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yYpPaBHEHUW PEUICHHS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT cioOBECHON (HOPMYIMPOBKM 3ajauu K €& anreOpanyeckoit
MOZENN C TIIOMOIIbIO COCTABJIEHUS YPABHEHUSI WM CHCTEMBbI YpPaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4H NOJIYYEHHBIN PE3YJIbTAT.

[IpuMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW MNEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauueckyr0 WUTIOCTPALIUI0 MHOXKECTBA PEIIEHWHA HEPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUNHA

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUCHHUsI), ONPEACNSITh 3HaUYCHHE (YHKIHMH TO0 3HAYEHUIO
apryMeHTa, ONpeAeATh CBOWCTBA PYHKIIUMU 10 €€ rpaduKy.

Crtpoutb rpapuku 3eMeHTapHbIX (YHKIMA BUAA:

y = kiX, y = X2, ¥y = X3,y = [X|, Y = VX, OIHCBIBaTh CBONCTBA YHCIIOBOIA
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOydYaronmuiics MOJYYUT CIEITYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BbIYMCICHUSA

CpaBHHBATH U YHOPSAOUYNBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

BeimonHATh  apudMeTHdecKue NEeUCTBHS C PAlMOHAIBHBIMUA YHCTIAMH,
coueTrass yCTHbIE U NHUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUS C
UppaIMOHATBHBIMU YUCIAMU.



Haxomuts 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTeasiIMU W KOPHEW,
BBIUNCIISIT 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh IEWCTBUTEIBHBIE YHUCJA, BBINOJIHATh MNPUKHUAKY pE3yJbTara
BBIYMCJIEHUI, OLIEHKY YMCIJIOBBIX BBIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApPATHBIE YPAaBHEHWs, YPAaBHEHMS, CBOISIIMECS K
HUM, POCTEUIINE TPOOHO-PAIMOHATBLHBIE YPABHEHUS.

Pemate cucrembl AByX JIMHEHMHBIX YPAaBHEHHM C JBYMsI MEPEMEHHBIMU WU
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCSI JIMHEUHBIM.

Pemate TekCTOBBIE 3ajaud aireOpanvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MpPOCTEUIINE UCCIIETIOBAHUS YPAaBHEHUM U CHCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHnu (YCTaHaBIIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

Pemiath nuHeElHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pelIeHuE HEPABEHCTB HA YMCIOBOW IPSMOM, 3alMCHIBaTh PELICHUE C MOMOULIBIO
CUMBOJIOB.

Pematp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKIJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3alUCHIBATH PEIIEHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DyHKUNH

PacrioznaBath (yHKUMH HW3y4eHHBbIX BUIOB. [loka3blBaTh CXeMaTHUECKH

pacroyiokeHue Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB QyHKIui Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = ||, B 3aBucumoctu ot
3HaYeHUN KO3 PUIIMEHTOB, ONUCHIBATh CBONCTBA (DYHKIIMIA.

Crpoutb M H300paxkaTb CXEMaTUUYECKU TpaUKH KBaJApaTUUHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (QYHKIUH 10 X rpaduKam.

Pacno3HaBaTh KBaJpaTuuHyro QyHKIUIO 110 (GopMyJie, IPUBOIUTH IPUMEPHI
KBaIpaTUYHBIX (YHKIMHA U3 peabHOMN KU3HU, PUBUKHU, TEOMETPHH.

Yucii0BbIe MOCTAEAOBATEIBHOCTH U IIPOTPeCcCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HbIX CIOCO0ax 3aaHUsl.

BbINONHATL  BBIYMCIEHHUS C  HCMIOJB30BaHMEM (opmyln N-ro  ujeHa
apru(MeTHYeCKON U TeOMEeTPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300pakaTh wieHbl IOCJIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIWHATHON
IUIOCKOCTH.



Pemates 3amaum, CBA3aHHBIC C YHCIOBBIMH IIOCJICIOBATEIBLHOCTSIMH, B TOM
YHUCJIE 3a/1a4¥ U3 PEATbHON JKM3HU (C MCIIOIB30BAHUEM KAJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM nudpoBbie
Ne i/m P Konrpoabnsie = IIpakTHyeckue (ubp )
NMporpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeluncieHus. PalioHaibHbIe o5 1 bubmuoreka [IOK
4qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 A 27 1
ArCOPAITIECKNE BEIPAXKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHCHHS 1 HEPABEHCTBA 20 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K ) 24 1
OOPAMHATEI 1 rpadukit. DyHKLHH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> TosTopenne u obodmerHe 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne i/m P Konrpoabusie = IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Yucia u BeruucieHnst. CTEneHs ¢ 1eIbIM 7 bu6mmoreka [IOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BEIPAKCHHUS. 5 1 bubmmoreka [IOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIPAKECHHUS. 15 1 bubmmoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBaspaTHbie 15 1 bu6nuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bu6nuoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 ngggﬁfgggﬁﬁ f417af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
9 O 4 9
YHKURH. THCIOBbIE YHKLAH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 IT 6 2
OBTOPCHHE  0000MIeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



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

9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/1esioB U TeM uudposbie
Ne i/m P Konrpoabubie IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u BeruucieHus. J{eficTBUTENbHbBIE 9 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
5 YpaBHEHHs U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJHOM NEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bubmmoreka [{OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
o 1 1
> YHIIRH 0 https://m.edso0.ru/7f419d08
bubmmoreka [{OK
6 YucIioBBIE MOCIIEN0BATEIBHOCTHA 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS 18 1 bu6mmorexa [JOK
3HaAHUHN https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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




IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara upposbie
w/n Tema ypoxka Beero Koutpoabnbie = IIpakTuyeckue ﬂ:{yqennﬂ :)16[()1:1[;0B3Teﬂbl-lble
padoThI padoThI pecypesI
1 [TonsiTHE palMOHATILHOTO YUCIIA 1
5 Apudmerndeckue 1eHCTBUA C 1
panroHaIbHBIMU YHCIAMU
3 Apudmerndeckne 1eHCTBUA C 1
paloHaIbHBIMU YUCIAMHU
4 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YUCIAMU
5 Apudmernueckue 1eMCTBUS C 1
paloHaIbHBIMU YUCIAMHU
6 Apudmerndeckue 1eHCTBHS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, yHIOpsA0UYMBaHUE 1
paloHaIbHBIX YHCE
8 CpaBHeHue, yrnopsiiouMBaHue 1
palMOHATIBHBIX YHCE
9 CpaBHeHue, yrnopsiiouMBaHue 1
paIoOHaTbHBIX YUCET
10 Crenensb ¢ HaTypajIbHBIM 1 bubnnorexa [HOK
IoKa3areyiemMm https://m.edsoo.ru/7f4211de
1 Crenens ¢ HaTypajabHBIM 1 bubnuoreka [IOK
II0Ka3aTesIeM https://m.edso0.ru/7f421382



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

12 CremneHb ¢ HaTypaJIbHBIM bubnnorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f42154¢
13 CremneHb ¢ HaTypaJIbHBIM bubnnorexa [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypajIbHBIM
MoKazaTesieM
15 Pemrenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEATbHOM MPAKTUKH
16 Pemrenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 peasbHOM MPaKTUKU
17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PeasbHOM MPaKTUKU
18 Pemennie 0CHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 peasibHOM MPaKTUKU
19 [Ipu3Haku AeTUMOCTH, Pa3I0KEHUS
Ha MHOXKUTENIN HATYpaJIbHBIX YHCEI
20 [Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHOXKUTENIM HATYPaJIbHBIX YHCEI
21 Peanbnbie 3aBucumoctu. Ilpsimas u
oOpaTHast POMOPIIMOHATEHOCTH
99 Peanbnbie 3aBucumoctu. [psamas u
oOpaTHast MPOMOPIUOHATIEHOCTH
23 Peanpnbie 3aBucuMocT. [Ipsimas u
oOpaTHast IPONOPIMOHATILHOCTH
24 Peanpnbie 3aBucumMocT. [Ipsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH
o5 KonrponsHas padora no teme

"PammonanpHble yncia"



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

Bbu6morexa [JOK

26 bykpettitbie BoIpaeHitt https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 dopmyitel
29 [Tepemennsie. Jlomyctrumbie
3HAYEHUS IEPEMEHHBIX
[IpeobpazoBanre OyKBEHHBIX
30 BBIPaXCHUH, pACKPBITHE CKOOOK 1 bubmorexa LHOK
https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
31 BBIPKEHUI, PACKPBITUE CKOOOK U bubmmorexa [TOK
https://m.edsoo.ru/7f41fd70
MpHUBEICHNE TTOJJOOHBIX CIaraeMbIX
[TpeobpazoBanre OYKBEHHBIX
32 BBIPAXKEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TIOJJOOHBIX CIIAraeMBIX
[IpeobpazoBanre OyKBEHHBIX
33 BBIPAKEHUH, PACKPBITHE CKOOOK U
MpHUBeIeHNE TOJOOHBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmmorexa [JOK
ITOKa3aTesIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmuorexa [JOK
roKazarejieMm https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [JOK
MoKazaTesieMm https://m.edsoo.ru/7f4218be
bu6nmorexka [JOK
37 Muorotert https://m.edsoo0.ru/7f42276e
38 MHoOTOo4YICHBI bubmorexa HOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHHUE, YMHOKEHHE bu6nmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTAaHUE, YMHOKCHHE bu6nmoreka [JOK
MHOTOYJIECHOB https://m.edso0.ru/7f423182
43 DopMyJIbl COKPALEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edso0.ru/7f42432a
44 DopMyJIbl COKPALEHHOTO bubmmorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 dopMyIbl COKpaAIIEHHOTO bubmmorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJibl COKPAIIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 dopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKEHUSA https://m.edso0.ru/7f4251d0
48 Paznoxxenne MHOTOWIEHOB Ha bu6mmoreka [JOK
MHOXHUTEIN https://m.edso0.ru/7f423312
49 Pasnoxenrne MHOTOYJICHOB Ha bubmuoreka [JOK
MHOKHTEJIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenrne MHOTOWICHOB Ha bubmuorexa [{OK
MHOKUTEJIN https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOrowieHOB Ha
MHOXHUTEJIH
59 KonrponsHas padora no teme

"Anrebpanyeckue BhIpaXKeHUs"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YpaBHeHue, IpaBuia

53 npeoOpa3oBaHus YPaBHECHUS,
PAaBHOCUJIIBHOCTh YPaBHEHHUU
JIuHeitHOe ypaBHEHHE C OJTHOU
54 NIEPEMEHHOM, pellieHne JIMHENHBIX
ypaBHEHUH
JIuHeitHoe ypaBHEHUE C OJTHOU
55 MEPEMEHHOM, pellieHne JIMHEHHBIX brbmmorexa [OK
N https://m.edsoo.ru/7f420482
ypaBHEHUU
JIlunelinoe ypaBHEHHE C OOHOU
56 MepEMEHHOM, peleHne TMHEHHBIX
YpaBHEHUN
57 Pemenue 3aga4 ¢ moMoIibIo bubnuorexa [JOK
YpaBHEHUNU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMOIIBIO bu6nmorexa [JOK
YpaBHEHUN https://m.edso0.ru/7f420806
59 Pemenune 3aga4 ¢ moMoIibIo bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneiiHoe ypaBHEHUE C IBYMS bub6mmorexa [IOK
MIEPEMEHHBIMH U €0 Ipaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IBYMs bubnmorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YpaBHEHHI bubnuorexa [JOK
C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JIByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JUHEHHBIX YPaBHEHUN

05 C IByMs IIEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUN
C IByMs TIEpEMEHHBIMHU
67 Pemenwue cuctemM ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemienue cuctem ypaBHEHHIA bubnmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenwue cuctemM ypaBHEHUI bubmorexa HOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucreM ypaBHeHUH
79 KonrtponsHas padora no teme bubnuoreka [IOK
"JIuHelHbIE ypaBHEHUS" https://m.edso0.ru/7f421044
73 Koopannara ToYKH Ha IpsSMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 Hcniosbie mpoMesKyTKit https://m.edsoi.I ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccrosiHre Mex1y IByMsl TOUKaMH
KOOPJMHATHOU IIPSIMOI
77 PaccrosiHre Mexy IByMsl TOUKaMH
KOOPIMHATHOW MPAMOi
78 [IpsimoyronbHast cucteMa KOOpAUHAT bubmumorexa [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cuctemMa KOOpAUHAT bubnmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsr rpadukoB, 3aTaHHBIX bubnuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKoB, 3a1aHHBIX

bu6nmoreka [JOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
83 Yrenne rpadMKoB pearbHBbIX bubmmorexa [IOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Yrenne rpaMKoB pearbHbIX
3aBUCUMOCTEN
bu6mmoreka [{OK
I1
85 OHATHE PYHKLLIH https://m.edsoo.ru/7f41ef06
86 I'padux Gpynkuum
. . bubmuoreka [JOK
7
8 CeoiicTsa dymiui https://m.edso0.ru/7f41f078
. . bu6mmorekxa [JOK
88 C
BoficTBa Gynicuit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 J
HHeliHaz PyHKLHA https://m.edso0.ru/7f427282
N bu6mmorexa [JOK
%0 Juneitnas dyniums https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TUHEHHOM bub6nmorexa [IOK
byHKIMHA https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON
byHKIMHA
93 I'padux pynkmm y =[x|
94 I'padux byakmmm y =[x|
95 Konrponsnas padora no Teme bubmumorexa [IOK

"Koopaunats! u rpapuku. @ynkuun"

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccwuiickasi mpoBepoyHast
pabota

96 HroroBas koHTpOJBLHAS paboTa / 1 bubnnorexa [JOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edso0.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHITUH U

97 METO/IOB Kypca 7 Kiacca, 00o01eHue 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHIATHH U

98 METOIOB Kypca 7 Kiiacca, 000011eHue 1 bubmaorexa IJOK

Hv P ’ m https://m.edsoo.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHIATHH H
99 METONOB Kypca 7 Kiacca, 000011eHne 1 Bubmmorexa HOK
ﬂu P ’ m https://m.edsoo.ru/7f42a0e0
3HAHUMI
[ToBTOpEHNE OCHOBHBIX MOHATUI U

100 METO/OB Kypca 7 kiacca, 000011eHne 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHITUH H

101 METOIOB Kypca 7 Kiracca, 0000IIeHIE 1 bromorexa IJOK

HU P ’ - https://m.edsoo.ru/7f42a27a
3HAHUHN
[ToBTOpEHNE OCHOBHBIX MMOHIATHH H
102 METOJIOB Kypca 7 Kiracca, 000011eHIe 1 Bubmmorexa HOK
. P ’ https://m.edsoo.ru/7f42a900
3HAHUKI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
‘:;QH Tema ypoka Beero Kontpoabubie = IIpakTuyeckue fllj;:eﬂl/lﬂ ::gg;[::)l:;::enbnue
padoThI padoThI pecypesI
1 KBagpatHbIil KOpeHb U3 Yucia 1 bubmmorexa LIOK
https://m.edso0.ru/7f42d452
bubnuorexa [JOK
2 [TonsiTre 06 MppallMOHATEHOM YHUCIIE 1 httos://m.e dsoi.Iru [7§4%ea8a
3 JecsaTruunbie MpUOIMKEHUS 1
UPPAIMOHATILHBIX YHCEI
4 JecsaTruunbie MpUOIMKEHUS 1
UPPAIMOHATIEHBIX YHCEI
JlelicTBUTENbHBIC YKCIIA
CpaBHeHHE JIEHCTBUTEIILHBIX YHCET
CpaBHeHHE IEHCTBUTEIBHBIX YHCET
8 Apudmernueckuii KBaapaTHbIHI 1
KOPCHB
9 VYpaBHeHue BUJa X* = a 1
10 CaoiicTBa apuMeTHIecKuX 1 bubnmorexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaoiicTBa apu(MeTHIeCKUX 1 bubnmorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPXXCHHI, COAEPKAIUX 1 bubmorexa LOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [TpeobpazoBaHue YUCITOBBIX 1 bubmuorexa [[OK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAYKEHHI, COJIEPHKALLUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeobpazoBaHre YHCTOBBIX

Bbu6muorexa [JOK

14 BRIpANCCHIH, CONCPRAMIX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeobOpa3zoBaHme YUCTOBBIX

15 BBIPXCHHH, COTEPIKAITUX buGnnorexa [JOK

https://m.edso0.ru/7f42e262

KBaJpaTHBIE KOPHHU

16 CrerneHs ¢ IeJILIM ITOKa3aTeIeM bubnmorexa [JOK

https://m.edso0.ru/7f4354a4

CranjapTHas 3auch 4ncia.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T ANEMEHTaPHBIX YaCTHIL JI0 bubmmorexa [JOK
KOCMHUYECKHX O0BEKTOB), https://m.edso0.ru/7f436098
JUTUTETLHOCTD MPOIIECCOB B
OKPY’KaOIIeM MUPE

18 CBoOICTBa CTEIICHU C LIEIBIM bubnuorexa [JOK
IOKa3aTeiemM https://m.edsoo.ru/7f435648

19 CBoJicTBa CTENEHN C LIENIBIM bubnnorexa [HOK
MoKa3aTejieM https://m.edsoo.ru/7f435648

20 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
MOKa3aTejieM https://m.edso00.ru/7f435648

21 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [{OK
1oKa3aTeyieM https://m.edso0.ru/7f43599a

99 CBoiicTBa CTENIEHU C LIEJIBIM bubmuoreka [JOK
1oKa3areyieM https://m.edso0.ru/7f435ed6

23 KBanpaThblil TpéxuneH

24 KBanpaTHblil TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Paznoxxenue kBagpaTHOro bubnnorexa [JOK
TpEXUJICHA HA MHOKUTEIIU https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnnorexa [JOK
TpEXWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
Konrponbnas padora mo remMmam
27 "KBanpathsie kopHu. CTeneHH. bubmmorexa LIOK
Kpaparibiii Tpexnen” https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
28 Aarebpantecicas Apodk https://m.edSO(])_.[ ru/7f430382
JomycTrmble 3HaYSHUS
29 MIEPEMEHHBIX, BXOJSIINX B
anredpanvecKue BbIpakeHUs
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJSIIHNX B
anredpandecKue BhIPaKCHUS
31 OCHOBHOE CBOMCTBO Bbu6mmorexa [JOK
anredpandeckoit 1pobu https://m.edsoo.ru/7f4308e6
. bubnnorexa HOK
32 Coxpamenne apooeit https://m.edsoé.I ru/7f430a8a
. bubmmnorexa [JOK
33 Coxpauene apodeit https://m.edsoi_.[ ru/7f430f44
. bubnnorexa HOK
34 Coxpaitertie Apodeit https://m.edsoé.l ru/7£430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE Bbu6mmorexa [JOK
U JieJieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BEIYUTaHWUE, YMHOKEHHE bu6nmorexa [JOK
U JieNieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f4315c0
37 CrnoxeHue, BBIYUTAaHNUE, YMHOKEHHE bubnuorexa [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeNICHHE anredpandeckux apooei

https://m.edsoo.ru/7f4318c2

CJ'IO)I(CHI/IG, BbIYUTAHUC, YMHOXCHUC

bu6nmoreka [JOK

38
U JIeJIeHUE anredpandeckux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKEHMIA,
39 cop e nrc)a uX anred I;HHCCKHG bubmmorexa [JOK
AePAall P https://m.eds00.ru/7f43259¢
Ipodu
[IpeobOpa3zoBanme BhIpaKEHUH,
40 CoJIeprKalnX anredpandeckue bubmmorexa HOK
P p https://m.edso0.ru/7f432736
Ipodu
[IpeobOpazoBaHue BBIpaKEHUH,
41 cojiepKaIux aareopandeckue bubmorexa HOK
AcpHAI P https://m.edsoo.ru/7f432736
Ipodu
42 KonrponbHas pabora no teme bubnnorexa [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bubmuoreka [{OK
4 K
3 BA/IPATHOE ypanHerue https://m.edsoo.ru/7f42eela
44 HemonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpatHoe ypaBHEHUE bubmmorexa [JOK
o P https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBaJIPaTHOTO bubmmorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBaIPaTHOTO bubnnorexa [JOK
yYpaBHEHUS https://m.edso0.ru/7f42f3f6
48 dopmyiia KOpHEN KBagpaTHOTO bubnnorexa [HOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

Bbu6morexa [JOK

50 Teopema Bueta https://m.edso0.ru/7f430076
51 Pemenne ypaBHeHUH, CBOIALIMXCS K bubnnorexa [IOK
KBaJI[paTHHIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHM, CBOASIIUXCS K bubnnorexa [JOK
KBaJpPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue apodHO- bubnuorexa [JOK
palMOHAJIbHBIE YPaBHEHUS https://m.edso0.ru/7f4328c6
54 [Tpocreiinme apoOHO- bubmmoreka [IOK
palMOHAJIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Perienre TeKCTOBBIX 3a1a4 © bubmuoreka [{OK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 3aj1a4 C bubmuoreka [JOK
MMOMOUIBIO KBaJPATHBIX YPaBHECHUH https://m.edsoo0.ru/7f42f8f6
57 KonTponbHas paboTa no teme bubmmorexa [IOK
"KBaznpaTHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuneliHOEe ypaBHEHUE C IBYyMs
58 NEPEMEHHBIMHU, €ro rpaduk,
MIPUMEPBI PELICHNS] YPAaBHEHUI B
LENbIX YUCIIax
JIuHeitHoOe ypaBHEHHE C IBYyMS
59 MEPEMEHHBIMH, ero rpadux,
MIPUMEPBI PELICHHS] YPAaBHEHUI B
LEJbIX YHCIIax
JIuneliHoe ypaBHEHUE C 1BYMs
60 HEePEMEHHBIMH, €T0 rpaduk,

IIPUMEPBI PEILICHNS] YPABHEHUI B
LEJIbIX YUCIIax



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

61

Pemenue cucreM qByX JTMHEHHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cucreM qByX JTMHEHHBIX
YPAaBHEHUN C ABYMS IEPEMEHHBIMHU

63

Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMHU

64

IIpumeps! penieHus: cuctemM
HEJIMHENHBIX YPABHEHUH C IBYyMs
IIEPEMEHHBIMHU

65

[Ipumepsl penieHust cucteM
HEJIMHENHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMHU

66

I'paduueckas MHTEpIIpETALIUS
YPaBHEHHS C IBYMs [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas MHTEpIIpEeTALUSL
YPaBHEHUS C ABYMS IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Bbu6muorexa [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TekCTOBBIX 33124 C
MMOMOUIBIO CUCTEM YpPaBHEHUI

69

Pemenne TekcTOBBIX 33724 C
MMOMOIIBIO CUCTEM YPaBHEHUM

70

Perienue TekcTOBBIX 3aj1au C
IIOMOUIbIO CUCTEM YPaBHEHUI

71

UwucrioBbie HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI NTEpeMeHHOM
74 JIvHeliHbIe HEPaBEHCTBA C OJHOMN bubnunorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJIHOM bubnmorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInneliHbIe HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX PELICHHE
77 Cucrempl TUHEHHBIX HEPABEHCTB C bubnmorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHHE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJHOU IEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U X PELICHUE
N3o0pakeHue penieHus TMHEHHOTO
80 HEPaBEHCTBA U MX CHCTEM Ha brbmmorexa [OK
p 5 . https://m.edsoo.ru/7f42c9e4
YHCIIOBOU MPSIMOU
N3o0paxeHne pemieHus JMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSMOM
KonTponbHas paboTa no temam
82 "HepaBenctBa. CucTeMbl
ypaBHEeHUI"
bu6mmoreka [{OK
83 [Tonsitue KIIUU
Py https://m.edso0.ru/7f433c12
84 O6unacTp onpeaeneHus: © MHOXKECTBO bubnnorexa [JOK

3HAYECHUH PYHKIUHU

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CrniocoObI 3amanust QyHKIHIA

86 I'paduk pyskumn
87 CBoiicTBa pyHKINU, UX
otoOpakeHHe Ha rpaduke
88 UrteHue u mocTpoeHune rpadukos
byHKIUH
89 [Tpumeps! rpadukoB GyHKINH,
OTpaXKAIOIIUX peaTbHbIC TIPOIECCH
DYHKINHU, ONMMCHIBAIOIIUE MPSIMYIO H
90 06y anI 10 IIPOTIO H(EanLHI;e ’ bubmorexa HOK
PATHYIO HpOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 ['unepOoma
bu6mmoreka [JOK
92 Tnnepbona https://m.edso0.ru/7f4343e2
Bbu6nuorexa [JOK
r — 2
93 pagui dyriumn y =x https://m.eds00.ru/7f434572
Oynkmun Y =X3, Yy = X3,y = VX, y =
94 ]x]}"r EQ)H‘i/eCKOGy emeHi/Ie ’ brbmmorexa [TOK
- TP . p . https://m.eds00.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHME OCHOBHBIX MOHATUI U
METOJIOB KypcoB 7 1 8 KJIaccOB,
95 0606H eHI/IZPSHaHI/Iﬁ / bubmotera [JOK
H B https://m.edsoo.ru/7f4371aa
Bcepocculickas nposepodHas
pabora
Htorosas koHTpoJbHAs padoTa /
96 Bcepoccutickas mpoBepodHas bubmorexa HOK
P pOBep https://m.edso0.ru/7f434eb4
pabora
97 [ToBTOpEHME OCHOBHBIX MIOHATHHA U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJIOB KypcoB 7 U 8 KJIacCOB,
00o011eHue 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUI U

Bbu6muorexa [JOK

1
%8 MCETOAIOB KypeoB 7UH 8 Kaccos, https://m.edsoo.ru/7f43736¢c
0000111IeHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUI U
99 METOIO0B KYPCOB 7 U 8 KJIACCOB 1 Bubmiorexa IIOK
HOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHE 3HAHUHA
[ToBTOpEHME OCHOBHBIX MOHATUI U
100 METOHO0B KYpPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa [TOK
HOB 3P . ’ https://m.edsoo.ru/7f4376b4
000011IeHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUI U
101 METOHO0B KYPCOB 7 U 8 KJIAaCCOB 1 Bubmiorexa HOK
AOB Ypeon 7 ¥ : https://m.eds00.ru/7f436b88
000011IeHrE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MMOHATUH U
102 METOH0B KYPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
HOB XYP . ’ https://m.edsoo.ru/7f437858
000011IeHAE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



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

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

PamuonannHbIe unca,
HppAIMOHAIIBHBIE YHCIIA, KOHEUYHBIE U
OECKOHEYHBIE AECITUYHBIC IPOOH

MHOXECTBO JCHUCTBUTEIBHEIX YHUCEI,
JICHCTBUTEIIBHEIC YHCIIa KaK
OECKOHEYHBIC ACCITHYHBIC IPOOH

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX/1y MHOXXECTBOM JEHCTBUTENbHBIX
YUCEJT U MHOXXECTBOM TOUYEK
KOOPJAMHATHOU MPAMOi

CpaBHeHHE IEHCTBUTENBHBIX YHCE,
apupMeTHIECKUEe TEHCTBUS C
JNEHCTBUTENFHBIMU YUCIIAMU

HpI/IGJ'II/I)KéHHOG 3HA4YCHUEC BCIINYHUHDI,
TOYHOCTH HpI/I6J'II/I)KeHI/IH

OxpyriieHne uncen

OxkpyrneHue ymucen

[Ipuknka u OLEeHKa pe3yJIbTaToOB
BBIYUCIIEHUN

[Ipukuaka v oLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

10

JInneiinoe ypaBHeHue. Pemienue

Bbu6muorex LJOK




YPaBHEHUH, CBOJALLIMXCS K TUHEUHBIM

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

JInneiinoe ypaBHeHue. Pemienue

11
YPaBHEHUH, CBOJALLIMNXCS K TUHEUHBIM
KBanparHoe ypaBHeHue. Pemenue
12 aBIfeHHﬁ cﬁ) SIIUXCS K bubmmorexa [JOK
P » (RO https://m.eds00.ru/7f43c542
KBaJPaTHBIM
KBagpatHoe ypaBHeHue. Pemenue
13 ABHEHUH, CBOISIINXCA K bubmmorexa LOK
yp ’ https://m.edso0.ru/7f43c542
KBaJPATHBIM
14 buxBaapaTHbie ypaBHEHUS bbmmorexa [TOK
o P https://m.edsoo.ru/7f43c3d0
15 buxBaapaTHbie ypaBHEHUS bubmmorexa LIOK
o P https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHust ypaBHEHUM
16 TPETbEN U YETBEPTON CTENEHEN
Pa3oKEHUEM Ha MHOKUTEIN
IIpumepsl penieHus ypaBHEHUI
17 TpPEThEN U YETBEPTOU CTENIEHEN
Pa3NoKEeHUEM Ha MHOKUTEIU
18 Pemenue npoOHO-panioHaIbHBIX bubnuorexa [IOK
YPaBHECHHU https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-paniMoHaIbHBIX bu6nuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemnrenue TekcTOBEIX 3a51a4
anredpanyeckuM MEeToA0M
91 Pemnrenne TekCcTOBEIX 3a/1a4
anredpandecKuM METOI0M
22 Pemienue TekCTOBBIX 3a71a4



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

anreOpandeckuM METOA0M

KonrponsHas pabora no teme

23 " . N
VYpaBHeHUsI ¢ O1HOM IepeMeHHON"
24 VYpaBHeHuUE ¢ ABYMS IEPEMEHHBIMU U bubnunorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHuUE ¢ AByMSs IEPEMEHHBIMU U bubnmorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUH
C IByMS IEPEMEHHBIMU U €€ pelieHne
97 Cucrema IByX JTUHEHHBIX YpaBHEHHM
C IByMs IEPEMEHHBIMU U €€ pelieHne
28 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsl IEPEMEHHBIMU U €€ pelleHHe
29 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsl IEPEMEHHBIMU U €€ pelleHHe
Pewrenne cucrem 1B ABHEHMI,
30 OJTHO M3 KOTOPBIX JII/I}I’{XG;IIfloe, a Jpyroe bubmorexa HOK
B https://m.edsoo.ru/7f43d23a
— BTOpOM CTeNeHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX JII/I)I,{Xeggoe, a ipyroe bubmmorexa LIOK
__ BTopoii cTeneH https://m.edsoo.ru/7f43d55a
Pemenue cuctem 1ByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a IPYToe
— BTOpPOM CTEIICHU
Pemenue cuctem 1ByX ypaBHEHUH,
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYyToe
— BTOpPOM CTENIEHU
34 I'paduueckas mHTEpIIpETAIUS



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

CUCTEMBI YPaBHEHUH C JBYMS
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a71a4

35
anredpanvdeckum crnocoOom
36 Pemenne TekcTOBBIX 3a1a4
anredpanvdeckum crnocoOom
37 KonTponbnas pabota no teme
"CucreMbl ypaBHEHUI"
38 UYucrioBble HEPABEHCTBA U UX
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX bubmmorexa [IOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIunelinble HEPaBEHCTBA C OJTHOM bubmmorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiHbIe HEpaBEHCTBA C OJJHOM bubnnorexa [HOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
42 JIuneliHble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOM U UX peIICHue https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELLICHUE
44 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
45 Cucrembl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmumorexa [IOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U X bubnuorexa [IOK

pereHne

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



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

KBa,[[paTHBIe HCpaBCHCTBA U UX

bu6mmoreka [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTtHble HEpaBeHCTBA U UX
pereHne
50 KBanpaTHble HepaBeHCTBA U UX
perieHne
['padmueckas uaTEpIpEeTAUA
o1 Hepp;bBeHCTB 51 CI/ICTSMpHep:BeHCTB c brbamorexa [TOK
https://m.edso0.ru/7f43b098
IBYMsI IEPEMEHHBIMU
I'paduaeckas naTEepIpeTamys
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonrtponsHas padora no teme
"HepaBencrna"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubmuorexa [{OK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Ksagparnunas pynkims, e€ rpaduk u bubnnorexa [JOK
CBOICTBA https://m.edso0.ru/7f439842
56 KBangpatuunas ¢ynkuus, e€ rpaguk u bubnmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpIUHATHI BEPILINHBI bu6nuoreka [IOK
napaboIIbl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosia, KOOpAMHATHI BEPILIMHbI bub6nuoreka [IOK
napaboIIbl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPIIMHbI bubnnorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIUHATHI BEPIINHBI bubmumorexa [IOK

1apaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f43a31e
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[Tapaboiia, KOOPAMHATHI BEPIITHHBI

bu6mmoreka [JOK

o1 napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edso0.ru/7f43a526
62 [Tapabo:a, KOOpIUHATHI BEPIINHBI
napaboIIbl, 0Ch CHMMETPHH MTapadoIbl
63 I'paduku pynknmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxn pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'padukn pynakomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padukn pynaxomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnuorexa [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 [TonsiTne yncmoBot bu6mmoreka [JOK
IIOCJIEI0BATEILHOCTH https://m.edso0.ru/7f43e6c6
3agaHue nociIe10BaTeIbHOCTH
71 pPeKyppeHTHOI popmyIioit n bubnrorexa LIOK
. https://m.edsoo.ru/7f43ebda
dhopmymoit N-To wieHa
79 Apudmernueckas U reoMeTpudecKas bu6nuorexa [IOK
IIPOrpeCCumn https://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi U reoMeTpUuecKas bubnuoreka [IOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyIbl N-ro wieHa bubnnorexa [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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apu(pMEeTUIECKON U TEOMETPUUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

75

@opMyIsl N-TO YIeHa
apu(pMeTHYeCKO U reoOMeTpUUECKON
MPOTrpeCcCcuii, CyMMBI ITEPBBIX N
YJICHOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIisl N-TO YIeHa
apu(PpMETHIECKON U TEOMETPUICCKOM
MpOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

®opmyisl N-ro wieHa
apu(METHYECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edso0.ru/7f43f72e

78

@opMyIsl N-TO YJIeHa
apu(pMETHYECKON U TE€OMETPUIECKOI
IIPOrPECCUI, CYMMBI IIEPBBIX N
YJICHOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHne 4ieHoB
apu(pMETHIECKON U TEOMETPUICCKOMN
MPOTrpeCCUil TOUKaMH Ha
KOOPJAMHATHOW IIOCKOCTH

80

N300paxkeHne 4IeHoB
apu(pMETHYECKON 1 TEOMETPUIECKOM
MPOrpeccuil TOUKaMH Ha
KOOPJAWHATHOW INIOCKOCTH

81

JInHENHbBINA 1 DKCIOHEHIINATIbHBIN
pocTt



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
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82

CnoskHble IPOLIEHTBI

Bbu6morexa [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxxHble IMPOUCHTHBI

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

84

KonTponbhas padota no teme
"YucnoBble NOCIEN0BATEILHOCTH"

bubmuoreka [[OK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHME, 006001IICHUE U
CHCTEMAaTH3aLMs 3HaHUH. 3aMnch,
CpaBHEHUE, TCHUCTBUS C
JICHCTBUTEIBHBIMU YHCIIAMH,
YUCIIOBAs MpsMast

86

[ToBTOpeHue, 06001IeHUE U
cUCTeMaTu3anus 3HaHul. [IporeHTHl,
OTHOIIICHUSI, IPOTIOPIIUU

87

[ToBTOpeHmE, 06001IIeHUE 1
CHCTEMaTHU3allus 3HAHHA.
OkpyriieHue, MpUOJIMKEHHE, OIICHKA

88

[ToBTOpeHME, 00600IICHUE 1
cucTeMaTHu3anus 3HaHui. Pelrenne
TEKCTOBBIX 3aJ/1a4 apU(PMETHISCKUM
crmocodom

Bbu6muorexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHME, 00600MICHUE 1
cHcTeMaTHu3anus 3HaHui. Penrenne
TEKCTOBBIX 3a71a4 apU(PMETHUECKUM
CII0COO0M

bu6mmorekxa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IeHUE U
cUcTeMaTHu3anus 3HaHui. Pelenue
TEKCTOBBIX 3371a4 apUPMETHUSCKUM
CII0COO0M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea
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[ToBTOpEeHME, 006001IICHUE U
cucTeMaTHu3alus 3HaHUi.

Bbu6muoreka [JOK

o1 [Ipeo6pa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAYKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpeHME, 00600IICHUE 1

92 cUCTeMaTHU3alus 3HAaHUM. bu6mmoreka [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAYKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEHME, 0000IICHUE 1

03 CUCTEMaTU3ALMs 3HAHUMN. bubanorexa [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbIC 3HAUCHHUS
[ToBTOpeHME, 00600MIICHUE 1

94 cHUCTeMaTHu3aIus 3HaHUMH. bubmuoreka [JOK
[TpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAYKEHUH, TOMYCTUMbIE 3HAUECHUS
[ToBTOpeHME, 00600IICHUE 1

95 cucreMaTusanus 3HaHuil. OyHKIUU: bubnuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edso0.ru/7f444c56
byHKIUH
[ToBTOpEeHME, 0000IICHNE U

9% cucreMmaTtusanus 3HaHu. OyHKIUN: bubnnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpeHME, 006001IICHUE U

97 cucTeMaTu3anus 3HaHuil. OyHKINUN: bubnnorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edso0.ru/7f44516a
byHKIMIA

98 [ToBTOpEeHME, 0000IICHNE U bubmuorexa [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
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cucreMmaTtusanus 3HaHui. OyHKUUHU:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIMIA

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHmE, 0600IICHUE U

99 CHUCTeMaTHu3aIus 3HAaHUH. 1 bubmuoreka [JOK
I'padpuaeckoe perneHue ypaBHEHHH U https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpeHME, 0600IICHUE U

100 CUCTeMAaTH3allys 3HAaHUH. 1
I'paduueckoe penieHre ypaBHEHUN U
UX CHCTEM

101 HroroBas koHTpoNbHas paboTa 1

102 O606HvleHI/Ie M CUCTEMATHU3ALHAS 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTara
1 UYucna v BBIYUCIICHUS
11 BoimonusATe,  coderas  yCTHbIE M INHUCBMEHHBIE  MPHUEMBI,
' apudmeTnyeckue AeUCTBUS C PallMOHAILHBIMU YHCIIAMH
HaxomuTh  3HA4YCHWsS]  YHCIOBBIX  BBIPAXKCHHUH,  IPUMEHSTH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYECHUN TPOOHBIX
BBIPKEHUH, CO/IepKAIINX OOBIKHOBEHHBIC U ACCATUYHBIC APOOH
[lepexogute 0T oAHOM (opMbl 3amMcd 4YHWcen K  JApYrou
13 (mpeoOpa3oBBIBaTh  JACCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JICCATHUYHYIO, B YAaCTHOCTH, B OCCKOHCUYHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAIOYUBATH pallMOHAJIbHBIE YUCIIA
15 OxkpyriaTh yncia
BBITIONMTHATE TPHUKUAKY W OICHKY pe3y/ibTaTa BBIYHCICHHUH, OIEHKY
1.6 3HQUEHUH YUCJIOBBIX BBIPAKECHUU. BBINONHATH  JIEUCTBUA €O
CTENEHSIMHU C HaTypaJIbHBIMU ITOKa3aTeIsiMu
17 [IpuMeHSITh TpHU3HAKKA JCITUMOCTH, Pa3JIOKCHWE Ha MHOXHTEIU
' HATypaJIbHBIX YUCEIl
Pemarp  mpakTUKO-OpUEHTHpPOBAHHBIC  3aJaud, CBS3aHHBIE C
OTHOIIICHUEM BEJIUYHH, MIPOMOPIIUOHATEHOCTHIO BEJIMYUH,
1.8 MPOLEHTAMH, HWHTEPIPETHPOBATh pE3YNbTAThl pEIIeHUs 3a7ad C
y4E€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOHCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BoIpaKEHUS
”1 Hcnonb3oBaTh  aireOpandeckyr0o TEPMHHOJIOTHIO W CUMBOJIUKY,

IPUMEHATH €€ B IIPOILIECCe OCBOCHUS Y4eOHOro MaTepuaa



Haxonute 3HaueHusi OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAYEHUSX MTEPEMEHHBIX
23 BoinonHsATe mpeoOpazoBaHUS 1IEJIOTO  BBIPAXKEHHS B MHOTOYIEH
' MIPUBEICHNEM TIOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK
BbINOMHATE YMHOXKEHHE OAHOWIEHA HA MHOTOYJIEH M MHOTOWIEHA Ha
24 MHOTOWICH, TPHUMEHATH (OPMyNbl KBajapaTa CyMMBl W KBajpaTa
pa3HOCTH
OcCyIEeCTBIATh pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMS 32 CKOOKHM OOILEro MHOXUTEJIS, TPYIIIUPOBKHU CIAraeMblX,
npuMeHeHHs (OpPMYJT COKPALIEHHOTO YMHOKEHUS
28 [TpumensTh mpeoOpa3zoBaHUS MHOTOUWICHOB ISl PELICHUS Pa3InIHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU IIOKa3aTEIISIMU
' IUI IpeoOpa30BaHUs BHIPAKEHUN
3 VYpaBHEHUs U HEPABEHCTBA
Pemarp nuHelHbIE YypaBHEHHsS C OJHOM MEPEMEHHOW, MPUMEHSSI
3.1 IIpaBWJa MEPEX0A OT UCXOAHOIO YPaBHEHMSI K PAaBHOCUIBHOMY EMY.
[IpoBepsTh, SBISIETCA JIM YUCIO KOPHEM ypaBHEHUS
3. [Ipumensatry rpaduyeckue METOABI TPU PEIICHUH JIMHCWHBIX
' YPaBHEHUH U UX CUCTEM
33 ITonOupate npuMepsl ap YKUCeN, ABISIOLIMXCSA PELIEHUEM JITUHEMHOTO
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
CrtpouTh B KOOpJMHATHOM ITUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YsACh TpaduKOM, MPUBOJIUTH MPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemate cuctemMbl 1BYX JTUHEMHBIX YPABHEHUM C JBYMSI TIEPEMEHHBIMU,
' B TOM 4HCJIE TpapUUecKu
CocTaBnsATh U pelaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH T10 YCIIOBUIO 33/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHBII pe3yinbTar
4 Koopaunats! u rpaduku. OyHkinm
N300paxaTh Ha KOOPAWHATHONW NPSIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh

YHCJIOBBIE TPOMEKYTKH Ha alNreOpandeckoMm s3bIKe




Ormeuatre B KOOpIIHHaTHOﬁ IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduxu muHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIUU Y
| =[x
OnuceiBaTh C MOMOIILI0 (YHKIUH WM3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, PpACCTOSIHME, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOoThI
4.5 Haxonuth 3HaueHue GyHKINH 110 3HAYSHHIO €€ apryMeHTa
[Tonumare rpaduueckuii crmoco® TpPENCTaBICHHUS U aHaIHM3a
4.6 nH(popMaIuK, W3BJICKATh W HMHTEPIPETUPOBATH HHGOPMAIUIO W3
rpadUKOB peallbHBIX MPOIECCOB U 3aBUCHMOCTEM
8 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOW NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus
pe3yJibTaTa
1 Yucna v BBIYUCICHUS
Ucnonws3oBaTh  HavallbHbIE  TMPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTENBHBIX YUCEIN JJISi CPAaBHEHUS, OKPYIJIEHUSI U BBIUYMCIICHUH,
' M300pakaTh JIEWCTBUTEIBHBIE YHCIAa TOYKAMH Ha KOOPAWHATHOM
IpsAMOi
[IpumensaTh MOHSATHE  apU(METUUYECKOTO0  KBaApPaTHOTO  KOpPHS,
12 HaxOJIUTh KBaJ[paTHbIE KOPHU, WHCIOJB3Yys TMPU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH MPE0oOpa30BaHusl BbIPAXKEHUN, COJAEPKAIINX
KBaJpATHBIE KOPHH, HCIIOJIb3Ysl CBONMCTBA KOPHEH
13 Ucnonw3zoBarh 3amucu OOJBIIMX W MaJIbIX YHCEI C IOMOIIBIO
' JECATUYHBIX ApoOeit u creneHed yncna 10
2 Anrebpandeckue BoIpaKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LEJIBIM TI0KA3aTeNieM, BBITIOIHITH
2.1 npeoOpa3oBaHUs BBIPAKEHHUH, COAEPKAIIUX CTEHEHH C IENbIM
MoKazaresiem
55 BrImonmHATE  TOXKAECTBEHHBIE  MPEOOpa3OBaHUSI  PAIMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEHUCTBUMH HaJ MHOTOWICHAMH U



2.3

2.4

anreOpandecKuMu ApoOsSIMHU
PacknanpiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIN

[TpumensaTh mpeoOpa3oBaHUsl BBHIPAKEHUN ISl PEICHHs Pa3IMYHbIX

3aJla4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPEAMETOB, U3 pCaHBHOﬁ IIPAaKTHUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemate sMHEVHBIEC, KBaJgpaTHbIE YpPAaBHEHUS W  PALMOHAJIBHBIE
YPaBHEHUSA, CBOASAILIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IABYMs

NEPECMECHHBIMU

3.2

3.3

[IpoBoauTh MPOCTEHINNE HCCIECAOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHeHMH, B TOM 4YHCI€ C TPUMEHEHHEM TrpaduyecKux
IpeJIcCTaBlIeHU (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

ypaBHeHI/Iﬁ peuIiCHuA, €CIIN UMECT, TO CKOJIBKO, U npoqee)

[lepexomuts OT cioBecHOM (HOPMYIUPOBKM 3amauyd K €€
anreOpanvyeckod MOJIENHM C MOMOIIBIO COCTABJIECHUS YPaBHEHUS WU
CUCTEMbl  ypaBHEHUMN, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

k/x

HpI/IMeHHTb CBOMCTBA YHUCIIOBEIX HCPAaBCHCTB AJid CpaBHCHHA, OLICHKH,
pelaTh JUHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI,
naBaTh  TIpaUUYECKyr0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI

HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB
OyHKIMT
[lonnmaTe M HCHONB30BaTh (DYHKIMOHAIBHbIE IOHATUS M  S3BIK
(TepMHHBI, CHUMBOJHMYECKHE O0003HAUEHUs), OIpeNeNiATh 3HadCHUE
(GYHKIMW TIO 3HAYCHHIO apTyMEHTa, ONpEICIsTh CBOHNCTBA (PYHKITUH
o e€ rpaduky
Ctpoutb rpaduKu 3JeMEHTapHBIX PYHKIUH BHJIA:

y=k/x

, Y =X, ¥ = X3, Y = |x|, onuChIBaTh CBOMCTBA YUCIOBOI (YHKIMH MO €&

rpaduxy



9 KJIACC

Kon
NpoBepPsAEeMOro
pe3yJibTara

1

11

1.2

1.3

1.4

2.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUSA

CpaBHI/IBaTB U yHnopsaaoduBaTh pPALUMOHAJIBHBIC W HUPpAlUOHAIBHBIC

qucia

BrimoaaaTh apnq)MeTqucm/Ie I[GI>’ICTBI/I$I C pallMOHaJIbHBIMU YUCJIaMHU,
coucTasd YCTHBIC WU IMHUCHbMCHHBLIC HpI/IéMI)I, BBIINIOJIHATH BBIYHCIICHUA C

HppaiuOHaJIbHBIMU YHCJIaMU

HaxonuTe 3HaueHus creneHeld ¢ UEIbIMU IOKA3aTeNsIMU U KOPHEH,

BBIYHCIIATh 3HAYCHHUA YHCIIOBBIX BBIpa}KeHI/Iﬁ

OprI‘JI?ITI) IleICTBI/ITGJILHI:IG YuCiia, BBIMIOJIHATE NPUKHUIAKY PE3yjibTaTa

BBIYMCIICHH, OLICHKY YUCIOBBIX BBIPAKEHUN
VYpaBHEHUsI U HEPABEHCTBA

Pemate  nMHeEHHBIE W KBaJgpaTHbIE ypaBHEHMS, YpaBHEHMS,

CBOJSIIIMECS K HUM, TPOCTeHIINe qpoOHO-pallMOHaIbHbIE YPAaBHEHUS

2.2

2.3

2.4

Pematp cuctemsl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMA NIEPEMCHHBIMHA
U CUCTCMBI IBYX ypaBHCHI/II\/'I, B KOTOPBIX OJJHO YPAaBHCHHUC HC ABJIACTCA

JIMHEUHBIM

Pemate TEKCTOBbIE 3a/a4M anreOpanvyeckuM CrIocoOOM C MOMOIIBIO
COCTABJICHMSI YpPAaBHEHMS WIM CHCTEMBI JIBYX YPaBHEHHH C JBYMs

NEPEMEHHBIMU

[IpoBomuTh mpOCTEHININE HCCIECAOBAaHUS YpPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TrpapuuecKux
IpeJCcTaBIeHUH (Hanpumep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WIN

cucrema ypaBHeHI/Iﬁ peuicHus, €CJIn UMECT, TO CI(OJ'IBKO)

2.5

2.6

PemraTs JIMHEWHBIE HCpaBCHCTBA, KBaJApaTHbIC HEPAaBCHCTBA,
I/I306pa)KaTB pCHICHUC HCPABCHCTB Ha YHCIO0BOM HpHMOfI, 3allMChIBATh

peIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemarr cuctemMbl JIHMHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOHAOMIMEC KBAaApaTHOC HCPABCHCTBO, I/I306pa)KaTB peicHuc



CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aIllMCbIBATh PCIICHUC C

IIOMOIIBIO CHUMBOJIOB

2.7

3.1

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3IHUHBIX 33139
OyHKIMHT

Pacrio3naBath ~ (pyHKIMM ~ W3yYeHHBIX  BHUAOB.  IloKa3bIBaTh
CXEMAaTHYECKH PACIIONIOKEHHIE Ha KOOPANHATHOM TIIOCKOCTH TPahUKOB
bynkuunii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMocTtH oT

3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIHIA

3.2

3.3

3.4

[Toka3piBaTh CXEMATHYECKH pACIOJNOXKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTH TpadukoB QyHKIMA Buaa Y = VX, Y = |[X| U omuchIBaTh
cBOicTBa (pyHKUIMH

Crpouts u wu300pakaTb cxeMaTHUeCKH TpaduKd KBaIPATUUHBIX
(GyHKUIMH, ONMUCHIBaTH CBOWCTBA KBAJPAaTHUHBIX (YHKUUHA MO HX
rpadukam

Pacrio3naBate KBagpaTHuHyl0 (QYHKIUIO 1O QopMmyne, MPUBOIUTH
MpPUMEPHl  KBAJPATUYHBIX (YHKIWA W3 PEATbHOW >KWU3HH, (DHU3HKH,

reoMeTpun

Apudmerndeckas U reoMeTpuiecKas Iporpeccuu

4.1

4.2

4.3

Pacrnio3HaBaTh apuMETHUYECKYIO H TEOMETPUUCCKYIO POTPECCHH TIPU
pasHBIX criocobax 3aJaHus

BBINONHATE BBIYMCIICHUS] C WCIOJB30BaHUEM (GOpPMYNT N-TO dJIeHA
apu(MeTHyecKol U TeOMETPUUYECKON MPOrpeccuii, CyMMBI MEPBLIX N
YJICHOB

N300paxaTh 4iI€HBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOM

IIJIOCKOCTH

4.4

Pemrate 3aaa4ud, CBA3aHHBIC C YMCJIIOBBIMH ITIOCIICOOBATCIIBHOCTAMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOfI KHN3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJISITOPA, HU(MPOBBIX TEXHOIOTHI)




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Uucna 1 BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U AECATUYHBIC, MEPEX0]] OT OAHOM (OpPMBI 3aIUCH
1.1 npobeit xk napyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSA0YMBAHUE PALIUOHATIBHBIX YUCEI
12 ApudmeTnueckue AeMCTBUA C pallMOHAIBHBIMU YKciIaMu. Perienue 3agau u3
' peasbHOM MPaKTUKKU Ha YacTH, Ha 1poou
13 CreneHp C HaTypaJbHbIM IIOKa3aTeleM: OIpeJeNeHne, Mpeodpa3oBaHUe
' BBIPA)XEHUI1 HA OCHOBE OIPENIENIEHUs, 3aIUCh OOJIBIINX YUCET
14 [IpouieHTsl, 3amuch MPOLEHTOB B BHUJAE ApoOM U ApoOU B BHUJE MPOLEHTOB.
' Tpu oCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKU
L5 [IpuMmeHeHnEe TNPU3HAKOB  JEIMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIU
' HaTypaJIbHbIX YHCEIl
16 PeanpHble  3aBHUCHMOCTM, B TOM 4Mciae TMpsMas M oOpaTHas
' IIPONOPLHOHATIBHOCTH
2 Anrebpandyeckue BhIpaXKEHUS
21 [IepeMeHHBIE, UMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JlomycTrumble
' 3HAYEHUS TIEPEMEHHBIX
95 [IpencraBneHne 3aBUCUMOCTH MEXJIYy BEIWYMHAMU B BHJE (DOPMYIIBL.
' Brrancnenus no popmymnam
23 [IpeoGpa3oBanne  OyKBEHHBIX  BBIPAXKEHHH, TOXXIECTBEHHO  paBHbIE
' BBIPAKCHUS
2.4 CBolicTBa CTENEHU C HATYPAJIBHBIM I10Ka3aTeIEM
25 OpnowieHsl U MHOrO4nIeHbl. CreneHbp MHOrowieHa. CllokeHHE, BBIYMTAHUE,
' YMHOXEHUE MHOTOWIEHOB
26 @opMyIIbl COKPAIEHHOIO YMHOXKEHHU: KBaAPaT CYMMBI U KBaJApaT Pa3HOCTH.
' ®opmyia pa3HOCTH KBagpaToB. Pa3noxeHrne MHOrO4IEHOB HA MHOKHUTENH
3 YpaBHeHUS



VYpaBHeHHe, KOpEHb YpaBHEHHUS, MpaBWia NPeoOpa3oBaHUs YypaBHEHUS,

3 PaBHOCWJIBHOCTb YPaBHEHHN
39 JluHeiiHOe ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHEHUI
33 CocraBieHne ypaBHEHUH IO YCJIOBUIO 3a/a4yM. PelieHne TeKCTOBBIX 3a/1ad C
' MOMOUIBIO YPaBHEHUI
3.4 JInneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JMHEMHBIX ypaBHEHUH C JBYMsl IepeMEHHbIMU. PemeHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM MOJCTAaHOBKHU. IIpumepsl pemeHus: TEKCTOBBIX
3a/1a4 ¢ MOMOULIBIO0 CUCTEM YPABHECHHN
4 Koopaunats! u rpapuku. @ynkunu
4.1 Koopaunara Touku Ha mpsMoit
42 Hucnossle IPOMEKYTKU. PaccTosiHue Mexay AByMS TOUYKAMHU KOOPAMHATHOU
' IPSIMON
43 [IpsimoyronbHas cucrtema koopauHar, ocu OX u Oy. Abcuucca U opavHaTa
' TOYKHU Ha KOOPJAUHATHOM IIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHbIX (GopMmynamu. YTeHne rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. ['paduk pynkunu. CBoicTBa QyHKIHIA
4.6 Jlunetinas pyukmus, e€ rpaduk. ['paduk pyHkImum y = [x|
A7 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
11 KBagparubiif kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JecsiTuunble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEW W HX NPUMEHEHHE K
1.2 peoOpa30BaHUI0 YMCIIOBBIX BBIPAXKEHUH M BbIYMCIEHUAM. [leficTBUTENbHBIE
qucna
1.3 CremneHb  11eTBIM TIOKa3atesieM U e€ cBoicTBa. CTaHaapTHas 3aluch YKciia



AnrebpanuecKkue BbIpaXKESHUs

2.1 KBanpatHblii TpEXuiieH, pa3ioskeHue KBaIpaTHOro TPEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JICTICHUE anTeOpandecKkux apooei
24 ParmonanbHblie BEIpRXXEHUS U UX ITPpeodpa3zoBaHue
3 VYpaBHEHMs U HEpaBEHCTBA
31 KBangpatHoe ypaBHeHMe, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAMIMXCS K TMHEHHBIM M KBaIPaTHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHbBIE YPaBHEHHS
I'paduueckas uHTEpHpeTaLUsl YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
3.4 JMHENHBIX YPaBHEHMU C ByMs nepeMeHHbIMH. [IpuMepsl pemieHnst cucrteM
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemennie TekCTOBBIX 33124 anredpandeckum crnocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeiiHbie HEPaBEHCTBA ¢ OJHON IEPEMEHHOM
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIIUA
41 [Honste ¢yuknuu. OOMacTh ONpPENENEHHUS UM MHOXKECTBO 3HAaYCHHM
' ¢bysakuu. CriocoOs! 3a1anus QyHKIMMA
4.2 I'paduk pynkuun. Yrenue cBoHCTB GYHKIUH MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLIMX peabHbIe POLECCH
44 OyHKIUKM, ONUCHIBAIOIIME TMPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBEHBIC
' 3aBHCUMOCTH, UX IrpaduKu
4.5 OyHkuu y =x% y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHU I

9 KIIACC



Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 Uucna v BBIYUCICHUS
11 ParionanbHple uucna, MppalMoOHATbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
' JECATUIHBIC IPOOH
MHOKeCTBO JIeHCTBUTENBHBIX YHCEN, JEHCTBUTENIBbHBIC YHCTIa KaK OECKOHEUHBIE
19 JecsiTUUHbIe ApoOu. B3auMHO 0/1HO3HaYHOE COOTBETCTBHE MEXKY MHOKECTBOM
' JIEICTBUTENIbHBIX YHCENl U KOOPAUHATHOMN npsMoil. CpaBHEHHE J1EHCTBUTEIIbHBIX
qucell
1.3 Apudmernueckue NeUCTBUS C IUCTBUTEIHPHBIMHA YHCIIAMHU
N3mepenus, mpubikeHus, oleHKu. Pa3Mepsl 00BEKTOB OKPYXAIOIIET0 MUpa,
v JUTUTEIILHOCTh TPOILIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCThH Mpubmmkenus. Oxpyriaenue yucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BHIYMCIICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON TEPEMEHHON
2.2 JIuneitHoe ypaBHeHuUe. Pemenne ypaBHEeHUM, CBOIAIIMUXCS K TUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHeHNN, CBOAAIIMXCS K KBaIPAaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHUsT YpaBHEHUNW TpPEThbed U
' YETBEPTOU CTENEHEU Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMS IEPEMEHHBIMH U €T0 Tpadux
2.8 Pemenne cuctem ByX JTUHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemienue cucreM OBYyX ypaBHEHM, OAHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMbI YPAaBHEHUH € ABYMS IEPEMEHHBIMU
2.11 Perienue TekCcTOBBIX 3ajay anredpandeckuM crocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nTMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON
2.14 Peienue cucrteM JTMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.15 KBanparHbeie HEpaBeHCTBA
216 I'padmyeckas uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

NEPpEMCHHBIMU



OyHKIMHU

KBangparuunas ¢yakous, e€ rpaduk u cBoiictBa. [lapabGona, KOOpIMHATHI

3 BEPIINHBI TapaboJibl, 0Cb CAMMETPUH NapaboJIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cBoiictBa

3.3 I'paduxu Gyukimit y=k/X, y = X’ 1 uX CBOHCTBa

3.4 I'paduku pyHKUUH , U X CBOMCTBA
4 YuciioBble NOCIIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3a/laHusl YHCIOBBIX MOCIIEAOBaTeNbHOCTEH. 3aganue
' MOCJIEIOBATEILHOCTH PEKYpPEHTHOM popMyo U popmysioit N-ro dieHa

42 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uineHa apupMeETHUIECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas mporpeccus. QPopMyiasl N-ro0  WieHa TI'€OMETPUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX N YIECHOB

44 N3o0paxkeHne diIeHOB apu(METHUECKOM UM TEOMETPUYECKON Mporpeccuit
' TOYKAMHU Ha KOOPAWHATHOM MIIOCKOCTH. JIMHENWHBIN U 3KCIIOHEHIIUATBHBIA POCT

45 Cno>xHbl€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O
o0mero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
olnepalyy HaJ MHOXECTBAaMH; YMEHHME OIEpPUpPOBaTh IOHITHIMM:
rpad, cBsA3HBIM Tpad, AepeBO, LUKI, NPUMEHATh UX NPU PELICHUU
3a]]a4; YMEHHUE HCIIONB30BaTh rpaduyueckoe MmpecTaBIeHHe MHOXKECTB
JUISl OTIMCAHMS PEATbHBIX MPOLECCOB U SBJICHUM, MPU PEIICHUH 3a]a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHHe OonepupoBaTh MOHATUSAMHU: OIPEACICHUE, AKCUOMa, TeopeMa,
JIOKA3aTeIbCTBO; YMEHUE paclo3HAaBaTh MCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAHUH

YMeHue omnepupoBaTh MOHATHIMH: HATypalbHOE YHCIO, TPOCTOE H
COCTaBHOE YMCIIO, JI€IUMOCTb HATypaJIbHbIX YHUCEN, MPU3HAKU
JCIIMMOCTH, IEJI0e YHCIIO, MOIYJIh 4YHCIA, OOBIKHOBEHHAs JIpoOb U
necsiTUYHasi IpoOb, CTaHIAPTHBIM BUJ YHUCIA, PAllMOHAIBHOE YHCIIO,
UppALMOHATIBHOE 4YHUCJIO, apu(METHUYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINONHATH JEHUCTBUA C  YHUCIAMHM, CpPaBHUBATb U
YHOOPSAIOYMBATh YHWCJA, MPEACTABJIATh YHCIA Ha KOOPIAUHATHOM
NpsIMOM, OKPYIJIATh YHUCIIA; YMEHHUE JeNaThb MNPUKUAKY U OLICHKY

pe3yJibTaTa BBIYMCIICHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTeseM,
apu(pMeTHYeCKH KBaJpaTHBI KOpEHb, MHOTOWIEH, anredpanyeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENeHU
Oosbllle €AMHUIIBI; YMEHHME BBIOJIHATH pPAacdy€Thl IO (Qopmylam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, Pa3jI0OKEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM 4YHCIIE€ C HCIOJb30BaHHEM (QOpPMYJ pa3HOCTH KBaJApaToB U

KBaJApaTra CyYMMbI U Pa3HOCTU

YMeHue OIICPpHUPOBATH NOHATUAMU: YHUCIIOBOC PAaBCHCTBO, YPABHCHUC C



OJIHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE penlaTh JIMHEHHbIE U KBaJpPaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANIFHBIE YPABHEHHS C OJHOW MEPEeMEHHOM, CHCTEMBI
NBYX JIMHENHBIX YPAaBHEHWM, JIMHEHHBbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE MPU PELIEHNUHN 3a]a4 U3 JPYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ay; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsIMYI0 ¥ KOOPAMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl pelieHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne oneprupoBaTh MOHATUAMU: QyHKIUS, TpaduK GyHKINUU, HYIU
byHKIHH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS
byHKIIH; yMeHHe OIIepUpOBAThH HOHATHSAMHU: npsMast
NPONOPLHUOHATIBHOCTD, JUHEHHasT (QYHKIUS, KBagpaTu4Has (yHKIHA,
oOpaTHasi TMPONOPLHUOHANBHOCTb, Mapaboia, rumepOosa; yMeHue
CTPOUTH TpaQuKH QYHKIUH, HCIIOTH30BATH TPAPUKH IS ONIPEISIICHIUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, /ISl PEIICHHs 3a7ad U3 JAPYTUX
yu4eOHBIX TPEAMETOB U PpEAITbHOM IKHU3HH, YMEHHE BBIPAKATh

(dbopMysiaMy 3aBUCUMOCTH MEXIY BEIMUYUHAMU

Ymenue OIepupOBaThH MOHSTHUSIMU: MIOCJIEZIOBATEIBHOCTb,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCCHH;  yMEHHUE
UCIIOJIb30BaTh CBOWCTBA TOCJEI0BATEIBHOCTEH, (GOPMYIIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a]ad, B TOM YHCIE 33434 M3 JAPYIHX

y4€OHBIX MPEIMETOB U PEATbHON KU3HH

YMeHue pemath 3a7jaud pa3HbIX TUIOB (B TOM YHCIIE HAa IPOLEHTHI,
J0MM W 4YacTd, JIBWKEHHE, paboTy, IeHy TOBapOB M CTOUMOCThb
MOKYTIOK U yCITyT, HAJIOTH, 33J1a4i U3 00JacTH yIpaBICHUS JTUYHBIMU U
CeMEWHbIMU  (HMHAHCAMM); YMEHHME  COCTAaBIISATH  BBIPAKCHMA,
yYpaBHEHHs, HEPaBEHCTBA U CHUCTEMBbl [0 YCIIOBUIO 3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pEIIeHUE U OLICHHWBATh MPaBIONOJ00HOCTh

IMMOJYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (QUrypa, TOUKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIM TpPEYrojbHHUK,

MCAHaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, quLIpéXYFOHLHI/IK,




napajjiesiorpaMM, poMO, TMPSAMOYTOJbHUK, KBajpaT, Tpamelus;
OKPYKHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemarb 3aJadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHX BEJINYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp u (akroB
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YMeHue OmepupoBaTh IOHATUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MAPAJUIEIbBHOCTh W NEPHEHAMKYJISAPHOCTh HPSIMBIX,
yroia MeXAy TMpsSMbIMU, TEPHEHIUKYISP, HAKIOHHAS, IPOEKIIUS,
nonobue Guryp, nogo0HbIE TPEYTOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOH; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamieabHOCTh U MEPIEHINKYISIPHOCTh MPSMBIX B

OKpY’KaloIIeM MUpPE

11

12

13

14

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSIHUE, YIOJ
(BeqiMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYrojbHHKA), IJIOLIA/lb;
YMEHHE OLIEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyJbl NepuMeTpa U  IUIOIAAU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOMIAJN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApAJUICIEIUIIECa; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOLICHMS  JAJIs

BBIYMCIICHMS IINH, PACCTOSHAMN, IIOMAAeH

Ymenue wu3zo0pakaTh IUIOCKHE (Urypsl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHBIE (UTYPHl OT pPYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEJACTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

Vmenue OIICpHUpPOBATH INOHATHUAMMU MMpsAMOYTOJIbHAsA cucreMa
KOOpJAUHAT, KOOPAHNHATLL TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOMU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIb30BATH BCKTOPBI U KOOPAWHATBHI IAJId NPCACTABJICHUA
AaHHBIX W PpPCIICHUA 3aJad4, B TOM UYHUCIC U3 OPYrux y‘~I€6HI)IX

IIPEAMETOB U PeabHOMN KU3HU

YMeHHe OmepupoBaTh IMOHATHSAMHU: CTOJNOWKOBBIE U  KPYTOBBIE
IUarpaMMbl, TaONHIBI, CpeaHee  apupMETHYeCKOoe, MeauaHa,
HauOoJIbllIee W HAaWMEHBIIIEEC 3HAYCHHMs, pa3MaxX YHUCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  IpeoOpa3oBHIBATH
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MHPOPMALIMIO, TPEACTABICHHYI0 B TallMIax W Ha JUarpaMmax,
OTPa)KAIOIIYI CBOMCTBA M XapPAKTCPUCTUKU PEalbHBIX IPOLECCOB U
ABJICHUM; yMEHME paclo3HaBaThb M3MEHYMBBIE BEIUYMHBI B

OKpY>KaIOIllEM MUDE

YMeHHe oOnepupoBaTh MOHATHAMH: CIYYalHBIA OMBIT (CIIy4aiHbII
AKCIIEPUMEHT), DJJIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIM HCXO.)
CIIy4aifHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMCHHUC HaxXOIUTb BCPOATHOCTH CHy‘IaI\/'IHBIX CO6LITI/II71 B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHA CO6I)ITI/I$[MI/I; YMCHHE peuIaThb
3aJjaud METOJIOM OPTraHM30BaHHOTO Iepedopa W C HCIOIb30BAaHHEM
NpaBUja YMHOXXCHHS, YMEHHE OIICHMBATh BEPOSTHOCTH pEalbHbBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXAlOIIEM MHUPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HC3aBUCHUMBbIX CO6LITI/H>'I; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOIXOISANIUNA W3YYCHHBIM METOJ MJIs PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHUCHIBATH OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MaTEMAaTHKH KaK HayKH, MPUBOIUTH
MIPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOM UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUSA

1 UYucna v BBIYUCIICHUS

11 Hatypanbnble u nesnbie yncina. [Ipu3Haku 1e1MMOCTH LETIbIX YUCEeT

12 OOBIKHOBEHHBIE W JECATHYHBIE  JApOOHM,  MPOIEHTH, OECKOHEUHBIE
' MIEPUOIUYECKHE TPOOH

13 Pamponanenple  yncna. Apu(MeTHYECKHe ONEpalud C  PaldOHAIbHBIMU
' YyHUCcliaMu

14 JeiictBuTtenpHble uyucna. ApuMETHUECKHE OINepaluu ¢ JeHCTBUTEIbHBIMU
' quciIaMu

L5 [TpuOnkE€HHBIE BBIYMCICHUS, TMpaBUIa OKPYTJEHUS, NPHUKUAKA U OICHKA
' pe3yJibTaTa BEIYMCIECHUN
2 AnrebpanuecKue BbIPAXKEHUS

2.1 BbykBeHHbIe BhIpakeHUs (BBIPAXKECHHSI C TIEPEMEHHBIMU )

29 Crenenp ¢ uenbiM mokasareneM. CTENEHb € palUOHAJIbHBIM I10Ka3aTeJeM.
' CBoiicTBa CTENEHU

2.3 MHorousieHsl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHHU. HeiictBus c
' apuMeTUYECKUMU KOPHSIMH HAaTypaIbHOU CTETICHH
3 YpaBHEHHS U HEPABCHCTBA

31 [lenpie w npoOHO-panMOHANBHBIE ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUN

39 Ilensle u npoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIHBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs IIOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass M reomerpudeckas nporpeccuu. Dopmyna  CIOKHBIX



IMpOICHTOB

5 OyHKIMUN
@Oynkust, crnocodbl  3amanus  QyHkuun. Ipaduk  pynkumm.  OOmacth
onpezeneHuss 1 MHOKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynxuun. [Ipomexytku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMU. MakcUMyMBbl U
MUHMUMYMbI (yHKIMH. Hanbosbilee M HauMeHbllee 3HaueHUE (YHKIMM Ha
POMEXKYTKE
6 KoopnauHatsl Ha psMOii U TIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue Gpurypsl U ©X CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoroyroiasHuKu
7.4 OKpYXHOCTh B KPYT
7.5 H3mepeHune reoMeTpuuecKux BEIMUUH
7.6 BexTopsl Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padbr



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






