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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCIHOJB3YIOT JCIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIINIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremaruueckoro s3bika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palrOHAIBHBIMA 4KciIaMu. Pemenue 3agad U3 peaJbHOW NPAKTHKMA HA 4acCTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE IpoOU U JpoOU B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4yd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJAO0HBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmyna pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBiI€HHE YpABHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocoOOM MOACTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUUCJIEHUAM. J|eHCTBUTEIIBHBIE YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXCHHE, [ICJICHHE alreOpandecKux ApoOeH.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienre TEKCTOBBIX 3aJ1au anreOpandeckuM CIoco0oM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOnIacCTh ONpeAeIeHUsT W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'paduk ynkuun. UYrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



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

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHbIe IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKpY’KaroILeM MUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUM, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBaaparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'paduxu pyuxrmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KU3HU  (300pOBOE  IUTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEeMAaTUYECKUX 3HAHMUU Ui pelleHus 3anad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAMIUMCS YCJIOBUAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHNs]  TOHSATWUW, YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEpPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aaadd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000 IIEHUN;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUSIM, TMPEIIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (hopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELICHUs 33Ja4d (WU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTUA MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCIICHUS! 3HAYEHUI JIPOOHBIX BBIPAKEHHM, COllepiKallux
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAIIMOHAIBHBIE YUCIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKKW  JETUMOCTH,  pa3lO)KEHWE Ha  MHOXKUTEIH
HATypaJIbHBIX YHCET.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHWss OYKBEHHBIX BBIPQKCHHUW MPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJACHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIer0 MHOMHUTENs, TPYNIHUPOBKUA  CIIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbI IPU PEIICHUN JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOLINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk hyHKINU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MPEeACTaBICHHUS W aHaU3a WH)OpMaIuw,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJbHBIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIONB3YSd MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEeHH C IIeJIbIM  [IOKa3aTeJeM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

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

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

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

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIUPOBKH 3a7aduu K €€ anredpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [IJII CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENCNITh 3HAYCHHE (DYHKIMU IO 3HAYCHHIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

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

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

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.



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

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE U KBaJpaTHBIE YPaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cuUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3bpiBaTh CcXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBuCcHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HU300paxarb CXeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 2 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 2 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATHS S 2 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 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 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 5 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 2
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [TonsiTHE panoHaTBHOTO YKCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudpmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
panMoHaIBHBIX YHCE
8 CpaBHeHue, ynopsgounuBaHue 1
palMoHAIBHBIX YHCE
9 Crenens ¢ HATYpATBHBIM 1
MoKa3areieM
10 Crenens ¢ HaTypalIbHBIM 1 bubanorexka [JOK
[IOKa3areyieM https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYpATbHBIM 1 bubnuorexa [JOK
ITOKa3aTeneM https://m.eds00.ru/7f421382



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

12 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKa3areyieMm https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTenemM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaIbHBIM
MOoKa3areieM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHOM MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEJIA HATyPATbHBIX YUCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENI HATypallbHbBIX YUCel
21 Peanpnbie 3aBucumocTtw. [Ipsimast u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi TPOMOPITMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHAIEHOCTH
24 Peanpnble 3aBucuMocTH. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATBHOCTH
o5 KonTpoabHast padora Nel mo teme

"PanuoHaJbHbIEe Ynucaa'"



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

bubmuorexa [JOK

26 byKpettible BbIpaieHs https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlonmycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
28 DopmyIisl
29 dopMmybl
[IpeoOpazoBanue OYKBEHHBIX
30 BBIPQ)XEHUH, PACKPHITHE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZIKTI/Ie CKOOOK 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
TIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPaKCHHH, pACKPBITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnuotexa [JOK
IOKa3areyieM https://m.edso00.ru/7f421382
35 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnmnoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Muoroteret https://m.edsoo.ru/7f42276e
38 MHoro4ieHsl 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, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
KontposbHas padora Ne 2 mo teme:
«CTeneHb ¢ HATYPAJIbHBIM Bu6muorexa LIOK
42
noKasareseM. OHOMICHLL. https://m.edsoo.ru/7f423182
Muoroujienbl. Ci1o:xeHne u
BbIYUTAHNE MHOTOYJICHOBY.
43 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpaALIEHHOTO bubnnorexka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKECHHS https://m.edsoo0.ru/7f424fd2
47 DopMyIIbl COKPALEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edso00.ru/7f4251d0
48 Paznoxxenre MHOro4JeHOB Ha bu6mmoreka [IOK
MHOKHUTEIHN https://m.edso0.ru/7f423312
49 PaznoxeHre MHOTOYJICHOB Ha bubmuoreka [JOK
MHOKHTEIHN https://m.edsoo.ru/7f4237fe
bubmuoreka [JOK
50 I
0/1YTO10BAs! KOHTPOILHAs PadoTa https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YIEHOB Ha

MHOXHUTEIN



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

KonTpoabHnasi padora Ne3 nmo teme

52 "' dopMyJibl COKPAIIEHHOTO
YMHOKeHus "
VYpaBHeHue, IpaBuia
53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU
JIuneitHOe ypaBHEHUE C OJJHOM
o4 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 MePEMEHHOM, pellieHne TMHEHHBIX bubmorexa HOK
N https://m.edsoo.ru/7f420482
ypaBHEHUN
JIuneliHoe ypaBHEHHE ¢ OQHOU
56 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 KonTtpoabHas pa6ora Ne 4 no reme bubnnoreka [JOK
"JIuHeiiHbIe ypaBHeHus " https://m.edso0.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubnuoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edso0.ru/7f427c32
62 JInHeliHOe ypaBHEHUE C 1BYMs bubanorexka [JOK
HEPEMEHHBIMU U €0 rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPaBHCHUI bubnuorexa [JOK



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

C ABYyMs IICPCMCHHBIMU

https://m.edsoo.ru/7f42836¢

CucreMa IByX JIMHEWHBIX YpaBHCHUH

o4 C IByMs IIEPEMEHHBIMHU

65 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI [I€PEMEHHBIMU

66 Cucrema 1ByX JUHEHHBIX YpaBHEHHUM
C IByMs IIEpEMEHHBIMHU

67 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de

68 Pemenue cucrem ypaBHEHHA bubamorexa LOK
https://m.edsoo.ru/7f42865a

69 Pemenue cucrem ypaBHEHUI bubmmorexa LOK
https://m.edso0.ru/7f4287d6

70 Pemenue cucrem ypaBHEHHIA

71 Pemenue cucrem ypaBHEHUN

KonTtpoabHnas pab6ora Ned no teme:

72 «CI/IC"II“)eMbI .Jm}f)eﬁnblx YPABHEHHII ¢ BH6J_IHOTeKa LHOK

https://m.edsoo0.ru/7f421044
ABYMSI NepeMeHHbIMI»

73 KoopaunaTa Touku Ha npsiMoi bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexka [JOK

& HHe0BBIe MpOMEIKY TIcH https://m.edsogru/7f41dff2

75 YucnoBble TPOMEXYTKH

76 Paccrosiaue anmy )IBE/MSI TOYKaMHU

KOOPJMHATHOH MPSIMOH
77 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPJAMHATHOU IIPSAMOM
78 [IpsiMmoyronpHas cucTeMa KOOpIUHAT bubnuorexa [JOK



https://m.edsoo.ru/7f42836c
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

Ha INJIOCKOCTHU

https://m.edsoo.ru/7f41el6e

79 [IpsimoyrosnbHas cucTeMa KOOpJMHAT bubnnoreka [HOK
HAa IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpadukoB, 3aJaHHBIX bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN
bu6mmoreka [IOK
86 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
87 I'paduk pynkumm
N . bubnuoteka [JOK
88 Cpofictsa pymkumit https://m.edsoo.ru/7f41f078
bu6mmoreka [IOK
89 i i
Crofictsa pymKumit https://m.edsoo.ru/7f41f1fe
bubmuoreka [JOK
90 Jluneit
uHelinas GyHKiA https://m.edso00.ru/7f427282
bubmuoreka [JOK
91 Jluneit
uHelinas GyHKiA https://m.edso0.ru/7f427412
92 ITocTpoenue rpaduka JMHEHHOM bubnuoreka [IOK

GbyHKITIH

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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

[Toctpoenue rpaduka TUHEHHON

93 1
byHKIHH
94 I'padux pynkuum y =[x|
95 I'paduk pynkmmm y =[x|
KourpoJuanHast padora Ne6 mo reme
96 "Koop I/IHaTbII:/I rpaguxku 1 bubmorexa [JOK
PA P ‘ https://m.edso0o.ru/7f4150a
Oynknun"
IToBTOpEHNE OCHOBHBIX IMOHATHH H
97 METOJIOB Kypca 7 xiiacca, 00001enne 1 bubmaorexa IJOK
Ilv P ’ H https://m.edsoo.ru/7f429c6¢c
3HAHUUN
IToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOIO0B Kypca 7 Kiracca, 00001IeHue 1 Bubmzorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
99 METOIOB Kypca 7 Kiracca, 0000IeHne 1 bubmaorexa [IOK
Hv P ’ - https://m.edso00.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITHN U
100 METOIOB Kypca 7 Kiracca, 0000IIeHne 1 bubmaorexa [IOK
. P ’ https://m.edsoo.ru/7f42a27a
3HAHUUN
101 [TpoMexxyTouHast arTecTanus. 1
Hrorosas koHTpoJIbHAs paboTa.
[ToBTOpEeHUE OCHOBHBIX MOHITUN U
102 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmmorexa LIOK
HV P ’ - https://m.eds00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 ynCiIa 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f42d452
bubmuorexa [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMKCHUS 1
HUPPAILIMOHATIBHBIX YHCET
4 JlecsiTuuHbie TPUOTUKEHUS 1
UppalMOHAIILHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI
CpaBHEHHE IEWCTBUTEIIBHBIX YHCEI
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPMETHIECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
1 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso00.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [OK
p - COAEpARAIL https://m.edsoo0.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnnorexa [JOK



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

BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPAKCHII, CONCPIRALLIN hittps://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
KonTpoabHas padora Ne 1
15 «IIpeoOpa3oBaHue YMCI0BbIX bubnuoreka [IOK
BbIPa:KeHHH, COAEePHKALMX https://m.edsoo.ru/7f42e262
KBa/JIpaTHble KOPHU»
16 Crenens C 1IeTIbIM [TOKa3aTeNeM bubmmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch Yucia.
Pa3mepnl 00bEKTOB OKPYIKAIOIIIETO
17 Mupa (0T IEMEHTAPHBIX YACTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpY’KaroIleM MHUpe
18 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
IIOKa3aTenemM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
IOKa3areyieM https://m.edsoo0.ru/7f435648
20 CBoliCcTBa CTENEHU C LIEJIBIM bubnuorexa [JOK
ITOKa3aTeNeM https://m.edso0.ru/7f435648
91 CBoiicTBa CTENEHH C 1IEJIBIM bubnmoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTENEHH C LIENIBIM bubnnoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f435ed6
23 KBanpathsiii TpéxunieH



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

24

KBagparusiii TpéxuseH

25 Paznoxxenue kBajpaTHOTO bubnnoreka [HOK
TpEXUJIEHA HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubnmoreka [JOK
TpE€XUJIeHA Ha MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
Kounrpoabsnas padora Ne 2 nmo
27 TeMal\l: CTelIer/)I. KBagparublii Eubmorexa ITOK
rpexuen” https://m.edsoo0.ru/7f42ec80
bubnuotexa [JOK
28 Adrebpairieckas 1pod https://m.edsogru/7f430382
JlonycTuMeble 3HaUCHUS
29 MIEPEMEHHBIX, BXOJIAIINX B
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MIEPEMEHHBIX, BXOISAIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanvecko qpoou https://m.edso0.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpatuerue apobeit https://m.edsogru/7f430a8a
. bubnmnoreka [JOK
33 Coxpatuerue apobeit https://m.edsogru/7f430f44
. bubnmnoreka [JOK
34 Coxpatuerne apobeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuorexa [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edsoo0.ru/7f43128c
36 CrnoxxeHue, BRBIYUTAaHNUE, YMHOKEHUE bubnuorexa [JOK

U JeTieHUe anreOpandecKux apooei

https://m.edsoo.ru/7f4315c0



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

37 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bubnmoreka [JOK
U JICJICHHE alreOpandecKux Apooeit https://m.edso00.ru/7f4318c2
38 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHHE anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
[IpeobOpazoBaHue BBIpaKEHUH,
39 coJiep KaIInX ajareopanvyecKue bubmorexa LHOK
Acpxam P https://m.edso0.ru/7f43259c
npodu
40 KounrpoJabnas padora Ne 3 mo reme bubnuotexa [JOK
"Aaredpaundeckasi 1poon" https://m.edso00.ru/7f432736
[IpeoOpa3oBaHue BeIpAKEHMIA,
41 cop e )Ea uX anred Enqecme bubmmorexa [JOK
AcpHat P https://m.edso0.ru/7f432736
npobu
42 IHosnyronoBasi KOHTpPOJABLHAA bubnuoreka [IOK
pabora. https://m.edsoo.ru/7f431d36
bu6nmoreka [JOK
43 Keanparnoe ypasHeiie https://m.edsoo.ru/7f42eela
44 HenonHoe kBapaTHOE ypaBHEHUE bubmmorexa [JOK
P P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpatHoe ypaBHEHUE bubmmorexa [JOK
P P https://m.edsoo.ru/7f42eela
46 dopmysa KopHEel KBaJpaTHOTO bubnuorexa [IOK
YpaBHECHUSA https://m.edso00.ru/7f42f158
47 dopMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopMyna KOpHEW KBaIpaTHOTO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [JOK

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

bubmuorexa [JOK

>0 Teopema Bitera https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmume apodHO- bubnunoreka [HOK
paluMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuotexa [JOK
54
palMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
55 .
MMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTtpouabnas padora Ne 4 mo reme bubnnoreka [JOK
"KBagparHble ypaBHeHus" https://m.edso00.ru/7f4301f2
JInHenHoe ypaBHEHHE C IByMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHUH B
LEJIBIX YUCIIax
JInHeHoe ypaBHEHHE C IByMS
59 MepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS YPABHCHHUH B
[IETTBIX YMCITaxX
JInHeliHOe ypaBHEHUE C 1BYMs
60 MepEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPABHEHH B
LETIBIX 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 1ByX JUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

IIpumepsl penieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEepnpeTanus
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas uHTEpHIpEeTALIUSL
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

70

71

KonTpoubHnas padora Ne 5 «
JIuHeiliHOEe ypaBHEHHE M CHCTEMA
JINHEHHBIX YPABHEHUI»

YucaoBsie HCPAaBCHCTBA U UX



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

CBOMCTBA

YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCcTBO ¢ 0/1HOM TTIepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX pELICHUE https://m.eds00.ru/7f42c692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo0.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJJHOM
MEPEeMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucreMbl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U UX PElICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakeHue peeHus THHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa [JOK
P . . https://m.edsoo0.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
N3o6paxeHune perieHus TMHEHHOTo
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTtpouabsnas pa6ora Ne 6 no
82 Temam ""HepasencrBa. Cucremsl
ypaBHeHH'"
bu6mmorexa [IOK
83 [TonsTue 19112078
ymu https://m.edsoo.ru/7f433c12
84 OO6nacTh onpenenaeHus] © MHOKECTBO bubnmnorexa [JOK



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

3HaYeHUH PYHKUIUU

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

85 CrniocoObl 3a1anust GyHKITUN
86 I'padux GpyHKIIN
87 CaoiicTBa pyHKINH, UX
oroOpakeHHne Ha rpaduke
88 Yrenue u nmocTpoeHue rpagukoB
byHKIMHA
89 [Tpumeps! rpadukoB GyHKINH,
OTPaKAIOIINX peaTbHbIE MPOLIECCHI
@OyHKIMY, ONUCHIBAIOIIUE TPAMYIO U
90 06};;;11{}’}0’ HpOHOpHI/I;III{aJILHpI)Ie ’ bubmmorexa [JOK
SABHCHMOCTH, X rpadHKH https://m.edsoo.ru/7f434bbc
91 I'unep6ona
92 I'umep6ona
%3 Ppaduic pyricrmm y =x* ngs?ﬁrz?:;zgg/lgf4343ez
94 Bcepoccuniickas npoBepo4Has bubnuoreka [IOK
pabora https://m.eds00.ru/7f434572
OyHrmu Yy =x2, y = X3,y = VX, y =
95 |x|3;711{“p:q)wi/ecxo:;)eme’1{ie ’ bubnuorexa LIOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHMI U CUCTEM ypaBHEHHM
Oy Yy =X, Yy = X3, y = VX, y =
96 |xﬁp§@nicx0;);eme;{ie ’ bubmmorexa LIOK
. . https://m.edsoo.ru/7f434eb4
YpaBHEHMI U CUCTEM YpaBHEHHMA
97 KonTtpoabHnas paGora Ne 7 bubnuoreka [IOK
«I'padpuxkn pyHkuminy https://m.edsoo.ru/7f4371aa
08 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJI0B KypcoB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

99 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 Bubmuorexa LIOK
#OB X3P . ’ https://m.edso00.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOIOB KYPCOB 7 M 8 KJIAaCCOB 1 Bubmorexa LIOK
#1OB X3P . ’ https://m.eds00.ru/7f4376b4
0000111eHNE 3HAHUHA
IIpome:xxyTouHasi aTTecTanus. bubnnorexa [HOK
101 1 1
HTorosasi KOHTpoJIbHASA padoTa https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHITUN U
102 METOJIOB KypCOB 7 M 8 KJIaCCOB 1 bubmorexa LOK
#IOB k3P . ’ https://m.edso00.ru/7f437858
000011IeHrEe 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 10

[NPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

PanmonansHBIC YnCHa,
HPpAIMOHAIIBHBIE YHCIIA, KOHEYHBIE U
OCCKOHEYHBIC ACCATHYHBIC IPOOH

MHOX€eCTBO ﬂeﬁCTBHTeHBHBIX YHCCII,

ﬂeﬁCTBHTCHbHBIe qHucjia KakK
OECKOHEUHBIE JACCATHYHBIC ,Z[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX
YHUCeNl U MHOXKECTBOM TOYEK
KOOPAMHATHOU IIPSAMON

CpaBHeHHE IEWCTBUTEIIBHBIX YHCEIT,
apupMeTHYECKUEe JEHCTBUS C
JEHCTBUTENLHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUCHNE BETUINHBI,
TOYHOCTh MPUOTHKCHHS

OxpyrieHne uncen

Oxpyrnenne yucen

[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBIYUCIIEHUHN

[Ipukuka u olieHKa pe3yJIbTaTOB
BBIYUCIIEHUN

10

JInneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM

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

11 Bxoanas konTpospHas padbora
KBagparHoe ypaBHenue. Pemenue
12 ypaBIfeHHfI, (:Byiﬂﬂmnxc;l K buGnnorexa LIOK
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
KBagparHoe ypaBHenue. Pemienue
13 ypal)jlfeﬂnﬁ, (myi)mmnxca K buGnnorexa LIOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
14 bukBanpaTHbie ypaBHEHUs bubmmorexa LOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs bubmmorexa LOK
https://m.edso00.ru/7f43c3d0
[IpuMmeps! penieHus ypaBHEHUN
16 TpEeThel U 4eTBEPTON CTENEHEN
Pa3I0KEHUEM Ha MHOKUTENH
[Ipumeps! penieHuss ypaBHEHUN
17 TpEeTheN U 4ETBEPTON CTENEHEN
pa3IoKeHNUEM Ha MHOKUTEIH
18 Pemenue 1po6HO-paliMOHaIBHBIX bubnuoreka [IOK
YpaBHEHUU https://m.edso00.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoHaIBHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6
20 Pemnrenue TekCTOBBIX 3a7a4
anredpandecKuM METOI0M
91 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METOA0M
99 Pemenne TekcTOBBIX 3a1a4

aHFC6paI/I‘{eCKI/IM METOJA0OM



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

23

KonTtpouabnas padora Nel
"YpaBHeHus ¢ OHOM nMepeMeHHO"

24

25

VYpaBHeHHE ¢ IBYMSI IEPEMEHHBIMU U
ero rpauk
YpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U
ero rpaduxk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMs IIEPEMEHHBIMU U €€ pelICHHE

27

28

Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelieHHe
Cucrema 1ByX JTUHEHHBIX ypaBHEHUI
C IByMs IIEPEMEHHBIMU U €€ pelICHHE

29

Cucrema 1ByX JUHEHHBIX YpaBHEHUH
C IBYMs IEPEMEHHBIMU U €€ PEIICHUE

30

31

32

Pemenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a APYyroe
— BTOpOM CTENIEHU

Pewrenue cucreM IByX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpOM CTENIEHU

Pemrenue cucreM IByX YpaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a APYroe
— BTOpOM CTENCHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d55a

33

34

35

IMonyrogoBasi KOHTpPOJILHasI padoTa.

I'paduueckas MHTEpIIpETALIS
CHCTEMBbI ypaBHEHUH C IBYMs
MIepEeMEHHBIMU

Penienne TeKCTOBBIX 3a7a4



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

anreOpandecKuM crocooom

Pemenne TekCTOBBIX 3aJa4

36
anreOpandecKuM crocooom
37 KonTpoabHnasi padora Ne 2
"CucremMbl ypaBHeHH "
38 qHCjIOBHe HEpAaBEHCTBA U UX
CBOICTBa
39 YucioBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHelinble HEPABEHCTBA C OJTHOM bubnuotexa [JOK
MEPEMEHHOMN U UX pEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeitnbIe HEepaBEeHCTBA C OJJHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
44 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
45 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIECHUE
46 KBanpaTHble HEpaBEHCTBA U X bubnnoreka [JOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U MX bubnuoreka [IOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK
pelienue https://m.edsoo0.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBa U X



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

pereHue

KBaI[paTHLIe HEPABCHCTBA U UX

50
pelieHue
I'paduueckas uHTEpIIpETALUS
51 HIe)p;l;eHCTB u CI/ICTSMI;ep:BeHCTB c bubmmorexa [JOK
https://m.edsoo.ru/7f43b098
JBYMS IEPEMEHHBIMU
I'paduueckas MHTEpIIpETALIS
52 HEpPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMU
53 KonTtpouabnas pa6ora Ne 3
"HepaBencrBa'
54 KBanpatuunas ¢pynkus, e€ rpaduk u bubmuorexa [JOK
CBOICTBa https://m.eds00.ru/7f4396¢6
55 KBangparuunas ¢pynkuus, e€ rpaguk u bubnnorexa [HOK
CBOMCTBA https://m.edso00.ru/7f439842
56 KBanpartuunas ¢pyHknus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4399b4
57 [Tapa6o:na, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edso0.ru/7f439eb4
58 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubnnoreka [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
[Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnmnoreka [JOK
59
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubmuorexa [IOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOPAUHATHI BEPIIHHBI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edso0.ru/7f43a526
62 [Tapabo:a, KOOpIMHATHI BEPIIUHBI



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

napa0oJIbl, OCb CUMMETPHUH 11apadoJIbl

I'paduku pyukmit: y = kx, y = kx +

63 b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KounrpoabHnas padora Ne 4 bubnnoreka [JOK
"®yunknuu' https://m.edsoo.ru/7f43ab84
70 ITonsiTne yncnoBom bu6mmorexa [IOK
[IOCJIEI0BATEIILHOCTH https://m.edso0.ru/7f43e6c6
3aaHue ocae10BaTeIbHOCTH
71 pEKyppeHTHOM HopMyJIIOi U bubnuorexa LIOK
. https://m.edsoo.ru/7f43ebda
dhopmymoit N-ro wieHa
Apudmernueckas 1 reoMmeTpuIecKas bubnuoreka [IOK
72
[IpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas U reoMeTpudecKas bubanorexka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO YIeHa
74 apnin\i]eTquCKoﬁ Y TEOMETPUYECKON bubnmorexa LIOK
. https://m.edso0.ru/7f43f58a
Iporpeccuii, CyMMBbI IEPBBIX N YIECHOB
75 ®opMyIbl N-TO YieHa bubnuorexa [JOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

apu(MEeTHUECKON U TeOMETPHIECKON
MIPOrpeCCUil, CyMMBbI IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43ef2c

@opMyibl N-T0 YIeHa

bu6mmoreka [IOK

76 apu(pMEeTHUECKON U T€OMETPUUECKOM
. P https://m.eds00.ru/7f43f0c6
MIPOrPECCUii, CYMMBI MTEPBBIX N YICHOB
dopMyIbl N-TO YieHa
77 aprupMETHIECKON U TEOMETPUICCKOM bubmorexa [IOK
P . P https://m.edsoo.ru/7f43f72e
MIPOrPECCUi, CYMMBI ITEPBBIX N YICHOB
®opmyIbl N-To yiieHa
78 apru(pMETUYECKON U TEOMETPUICCKOM bubmorexa HOK
P N P https://m.edsoo.ru/7f43f8a0
MIPOrpecCuii, CYMMBI MIEPBBIX N YICHOB
N300pakeHne 4ICHOB
79 apru(pMETUYECKON U TEOMETPUICCKOM
MPOTPECCUi TOUYKaAMU Ha
KOOPJIUHATHOMN TUIOCKOCTH
N3o0pakeHune 4ieHOB
80 apu(pMETUYECKON U TEOMETPUIECKOM
Mporpeccuil TOYKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH
81 JIMHEHHBIN 1 SKCITOHCHITNAIHHBIN
poct
bubmuoreka [JOK
82 CoskHbIE TTPOLICHTHI
pon https://m.edsoo.ru/7f43fe0e
bubmuoreka [JOK
83 CoskHbIE TTPOLICHTHI
pont https://m.edsoo.ru/7f4401a6
84 KonTtpouabHnas pa6ora Ne 5 bubnuoreka [IOK
"YucaoBbie MOCa€10BATEIHLHOCTH" https://m.edsoo.ru/7f440418
85 IToBTOpenue, 00o0IIEHNE U



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

CHCTEeMAaTH3alKs 3HaHUH. 3aIHCh,
CpaBHEHUE, JICHUCTBUS C

e CTBUTEIbHBIMM YHCIIAMH,
YHUCJIOBAsl MpsiMast

86

[ToBTOpEeHME, 0600IIEHNE 1

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOIICHM, IIPOIIOPIHU

87

88

89

90

91

92

[ToBTOpenue, 0600IEHNE 1
cUucTeMaTu3alus 3HaHHM.
Oxkpyrienue, mpuobIMKeHre, OIICHKA

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKUM
CII0cO00M

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTHu3aIus 3HaHul. Pelienue
TEKCTOBBIX 33]1a4 aprU(PMETHUECKUM
crmocobom

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTHu3aIus 3HaHul. Pelienue
TEKCTOBBIX 33]1a4 apU(PMETHUIECKUM
crmocobom

[ToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH.
[TpeoOpa3oBanue anredpandecKux
BBIPQKEHUH, IONYCTUMBIC 3HAYCHUS

[ToBTOpenue, 0600mEeHNE U
CUCTeMAaTH3alHsI 3HAHHH.
[Ipeobpa3zoBanue anredpandeckux

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

bu6mmorexa [IOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

BBIPAKCHUH, 1OIIyCTUMbBIEC 3HAYECHUS

[ToBTOpEeHME, 0000IIEHNE U
cucTreMaTHu3alus 3HaHuH.

bu6mmoreka [IOK

%3 [IpeoOpazoBanue anredpanveckux https://m.edsoo.ru/7f4446f2
BBIPXEHUI, I0MyCTUMbBIC 3HAUCHHUS
[ToBTOpEeHME, 0000IIEHNE U

94 CHCTEMAaTHU3allHs 3HAHHIA. bubmuorexa [JOK
[IpeoOpazoBanue anredpanvdecKux https://m.edsoo.ru/7f444a94
BBIPXEHUH, IOMyCTUMBIC 3HAUCHHSI
[ToBTOpEeHME, 0000IIEHNE U

95 cucreMaTu3anus 3HaHui. OyHKIHUH: bubnnoreka [JOK
MIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso0o.ru/7f444c56
byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTu3anus 3HaHu. OyHKINH: bubnmnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHue, 06001IeHNE 1

97 cucreMarusanus 3HaHui. OyHKINUK: bubnnorexka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpeHme, 0600IIEHNE U

08 cucreMarusanus 3HaHui. OyHKIKK: bubnnoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso00.ru/7f4452e6
byHKIUH
[ToBTOpeHme, 0600IIEHNE U

99 cucTeMaTu3anus 3HaHHM. bubnmuotexa [JOK

I'paduueckoe pelieHne ypaBHEHUH U
UX CUCTEM

https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f4446f2
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[ToBTOpeHUE, 0600IICHNE 1
CUCTeMaTH3alusl 3HAaHHH.
I'paduueckoe pereHue ypaBHEHUN U
UX CUCTEM

100

HpOMe)KyTO‘lHaﬂ arrecranus.

101
Hrorosasi koHTpoJIbHAsI paboTa

102 O0001IeHrEe U cUCcTeEMaTU3 AU

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




OneHo4yHbIC MaTEPHAJIBI

Buabl kouTpOsIs: mexywutl (Ha KaXXI0M YpOKe), nepuooudeckuti (o Mepe MPOX0KICHUS TEMBI,
pasjena nmporpammel), uno2o6siii (B KOHIE YeTBEPTH, IOTYTOHs, HAKaHYHE IepeBoa B
CIICAYIONIMI KJIace)

ITo dhopmam opranmu3anuu KOHTPOJIb UHOUBUOYAILHBLU, 2PYNNOBOMU, POHMANLHBIU U
KOMOUHUPOBAHHYIU. Y YAIIUICS BRI3BIBAETCS K JIOCKE, WM OIPAIIMBaeTCsl BECh Kilacc. BompocHo-
oTBeTHast (hopMa IMarHOCTUKU aKTUBU3UPYET paboTy Beero kinacca. @poHTaIbHbIE U UHANBUIYaJIbHbIE
(opMBbI pabOTHI IPOBOJATCS B BUAE TECTUPOBAHUS 110 HHAUBUAYAJIbHBIM TECTaM, TECTUPOBAHUS 10
OJTHOMY BapHMaHTy, KOHTPOJIbHOH pa®oTsl o Bapuantam (CopeprkaHue 3alaHUi pa3ereHo YCIOBHO Ha
nBe yacTu. [IepBas COOTBETCTBYET HAYAJILHOMY U CPEIHEMY YPOBHIO NOCTMXeHUN. BTopas gacts
COOTBETCTBYET JI0CTaTOYHOMY (C ITyCThIM KPY>KOUKOM) U BBICOKOMY (3aKpallleHHbII KPY’KOK) YPOBHSIM.
[TuceMeHHBIH OnpOC (TUKTAHT), 3a4€T-0eceaa Mo MaTepuaiaM Kypca Mmociie Kax a0 TiaBbl yaIeOHUKa,
yCTHOTO orpoca, ornpoca ¢ nomouibio [IK (Tect ¢ Be1Oopom oTBeTa), pedepaToB (UcciienoBaTesIbCKas
paboTa), TBOPYECKOTO 33aHusl (M3TOTOBJICHUE TOCOOUH, KAPTOUYEK), CMOTpa 3HAHHIA, KOHKYPCOB, UTP,
OJIMMIINAJ, BUKTOPHH.

Onupasch Ha cleAyolue PEKOMEHIAluU, YUYUTENb OLEHUBAET 3HAHUSA U YMEHUS y4aluXcs C

YYETOM MX UHJIUBUAYAJIbHBIX OCOOCHHOCTEH.

1. Conepxxanue u oObeM MaTepuana, NOJJIEKAILIEr0 IPOBEpKE, ompenaensercs mnporpammoi. Ilpu
IIPOBEPKE YCBOEHHs MaTepHajla HYKHO BBIABIIATH IIOJIHOTY, IPOYHOCTb YCBOEHUS YYalIUMMCS
TEOPUHU U YMEHUS IPUMEHATD €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIUsX.

2. OcHOBHBIMH (popMamMH MpPOBEPKM 3HAHUM M YMEHHMH YdYalIMXCsl [0 MaTeMaTHUKe SBISIOTCA
MUCHMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpocC.

IIpy oLlEeHKE NUCBMEHHBIX M YCTHBIX OTBETOB YUYUTENb B IIEPBYIO OUEPENb YUMTHIBAET ITOKA3aHHBIC
ydaimuMmucs 3HaHus ¥ ymMeHus. OlleHKa 3aBUCHUT TaKK€ OT HAJIM4YUS M XapaKTepa MOrpelIHOCTEH,
JOTYIIEHHBIX yYallUMHCS.

3. Cpenu morpemHocTeil BBIACISIOTCS OMUOKH B HeJOUYETHI. [1orpenrHoCTh cUnTaeTcs OMMUOKOM, eciu
OHAa CBHJETEIBCTBYET O TOM, 4YTO YYEHHUK HE OBJIAJE] OCHOBHBIMM 3HAaHUSMH, YMEHMSIMH,
YKa3aHHBIMH B IPOTpamMMe.

K Henoueram OTHOCATCA MOTPEIIHOCTH, CBHUIETEIBCTBYIOIIME O HENOCTATOYHO IIOJHOM WU
HEJO0CTAaTOYHO MPOYHOM YCBOEHHMM OCHOBHBIX 3HAaHMM M yMEHMIl WM 00 OTCYTCTBUU 3HAaHUH, HE
CUMTAIOLIUXCSI B IPOrpaMMe OCHOBHbIMHU. HenoderamMn Takyke CUMTAIOTCS: NOTPELIHOCTH, KOTOpBIE
HE MPUBEJIN K UCKAKEHHUIO CMbICJIA MOJIYyYEHHOIO0 YUEHUKOM 3a/1aHus UM CII0c00a €ro BBIOJTHEHMS;
HEaKKypaTHas 3aIlluCh; HEOPEKHOE BHITIOJIHEHUE YepTexKa.

I'panuna Mexnay ommOKaMu W HEJOYETaMM SIBJISIETCS B HEKOTOpOM creneHu ycioBHOM. Ilpu omnHmx
00CTOSITENLCTBAX JOMYILIEHHAs yYalllUMUCA MOTPEIIHOCTh MOXKET PACCMATPUBATBHCS YUHUTEIEM Kak
omnOKa, B Ipyroe BpeMs 1 MpH JPYruxX 00CTOATENILCTBAX — KaK HEeJI0YeT.

4. 3ajaHus AJi1 YCTHOTO M MUCBMEHHOI'O ONpOCA YYAIIMXCS COCTOSIT U3 TEOPETHUYECKUX BOIPOCOB U
3a1ad.

OTBeT Ha TEOPETUUYECKUN BOMPOC CUUTAETCS OE3yNpPEeUHBbIM, €CJIM M0 CBOEMY COAECPKAHUIO MOTHOCTHIO
COOTBETCTBYET BOIIPOCY, COAEPKUT BCE HEOOXOAUMBIE TeopeThdeckue (PakTbl s 000CHOBaHHBIE
BBIBOJIBI, @ €ro W3JI0KEHHEe M TMHCbMEHHas 3aliChb MaTeMaTUYeCKd TPaMOTHBI U OTIMYAIOTCA
IIOCJIEI0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaun cuntaercs 0e3ympeuHbIM, €CJIM MPAaBUIBHO BBIOpAH CIIOCOO pEeIIeHUs], CaMO pEIlIeHHe
COIIPOBOKIAETCS HEOOXOAMMBIMU OOBSCHEHHSMH, BEPHO BBINOJIHEHBl HY)XHbIE BBIYHCICHUS U
peoOpa3oBaHus, OJyY€H BEPHBIN OTBET, MOCIEI0BATEIbHO M aKKypaTHO 3allMCaHO peIICHHUE.

OneHka OTBeTa ydyalllerocss MpU YCTHOM M THCbMEHHOM OIPOCE MPOBOAMTCA MO MATHOAIBHOU
CUCTEME, T. €. 32 OTBET BBICTABJISETCS OJHA M3 OTMETOK: 1 (T10X0), 2 (HeyAOBIETBOPUTENBHO), 3
(YIOBIETBOPUTENHHO), 4 (XOpOIIIO0), 5 (OTIUYHO).

5. Yuurtenb MOKET NOBBICUTH OTMETKY 3a OpPUTHMHAJIbHBIM OTBET Ha BOMPOC WM OPUTHHAIBLHOE
pelIeHne 3a/1a4k, KOTOPbIE CBUAETEILCTBYIOT O BBICOKOM MAaT€MaTHYECKOM Pa3BUTHH YJalllerocs; 3a



perieHue 6ojee CI0XKHOM 3a/1aur WIKM OTBET Ha 00Jiee CIIOKHBIA BOTIPOC, MPEATIOKEHHbIE YUalleMycs
JOTIOJIHATENBHO MOCIIE BBIITOJIHEHUS UM 3aJaHUM.

Kpurepun ommmook

K rpyObIM ommbKkamM OTHOCATCS OIIMOKH, KOTOphIe OOHAPYKUBAIOT HE3HAHUE ydaluMucs Gopmyi,
NpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM W HEYMEHHE HMX IMPHUMEHSTh; HE3HAHHE NPHEMOB pEIICHHS
3aja4, pacCMaTPUBAEMbIX B y4eOHHKAX, a TAK)KE BBIYUCIUTEIbHbBIC OINOKH, €CIIM OHU HE SIBIISIOTCS
OITMCKOM;
K HerpyObIM ommbOKaM OTHOCSATCS: HOTEps] KOPHS WM COXPAaHEHHE B OTBETE IMOCTOPOHHETO KOPHS;
orOpacsiBaHue 0e3 0OBSICHEHUI OTHOTO U3 HUX M PABHO3HAYHBIC UM;
K Hemoueram OTHOCSTCS: HEpaMOHAIBHOE pEIICHHE, OMUCKH, HEJOCTATOYHOCTh WJIM OTCYTCTBHUE
MOSICHEHUH, 000CHOBaHUHN B PEIICHUSIX

OneHka YCTHBIX OTBETOB YYaIIMXCH

OTBeT OLIEHUBACTCS OMMEMKOU «J», €CIU YUCHUK:

v/ TI0JIHO PacKphUI COJIEP)KAHKUE MaTepralia B 00beMe, PEeIyCMOTPEHHOM IPOrPaMMOii 1
y4eOHUKOM,

v’ U3II0KUII MaTepHal TPaMOTHBIM SI3bIKOM B OIPEJIEJIEHHON JIOTHUECKOM MOCIIEI0BATEbHOCTH,

TOYHO

UCTOJIB3Ysl MATEMaTHUECKYIO TEPMUHOJIOTHIO M CUMBOJIHKY;

NPaBUJILHO BBIOJIHWII PUCYHKH, YEPTEXKH, COMMYTCTBYIOIINE OTBETY;

MOKa3aJl YMEHHE WILTIOCTPUPOBATh TEOPETHYECKUE TOJOKECHUS KOHKPETHBIMH
puMepamH,

MPUMEHSTH UX B HOBOW CUTYalluH TPH BBHITIOTHEHUH MPAKTHUECKOTO 3aJaHHUS;

v/ IPOIEMOHCTPUPOBAI YCBOCHUE PaHEe H3YYCHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(hOpMUPOBAHHOCTD
U YCTOHYHMBOCTH UCIOJIB3YEMBIX NPU OTPAOOTKE YMEHHUI U HABBIKOB;

v/ OTBEYANl CAMOCTOSTENBHO 0€3 HABOJIAIIMX BOIPOCOB yUUTENsA. BO3MOXKHBI 0/HA - J[BE
HETOYHOCTH
MIPHU OCBEUICHUH BTOPOCTETIEHHBIX BOIIPOCOB WIIM B BBIKJIA/IKAX, KOTOPBIE YYEHHUK JIETKO
UCTPaBUJI IO
3aMEYaHUI0 YIUTEIS.

OTBeT OLIEHUBAETCS OMMemKOU «4», €CIU OH YIOBJIETBOPSAET B OCHOBHOM TPEOOBAaHUIM Ha OLIEHKY «5»,
HO TP ATOM MMEET OJMH U3 HeIOCTATKOB:

v B U3JI0KEHHUHU JOMYIICHBI HEOOIbIE MPOOENbl, He UCKA3UBIINE MATEMATHUECKOE COJEPKAHUE
OTBETAa,

v JOmyIIeHBl OJMH - JBa HeJodYeTa TPH OCBEIIEHHMH OCHOBHOTO COJCp:KaHWs OTBETA,
WCTIPaBJICHHBIC TI0 3aMEUaHUIO YIUTEIIS;

v/ JomyIeHsl ommMOKa Wik 0ojiee JABYyX HEMIOYETOB MPHU OCBEIICHHH BTOPOCTEIICHHBIX BOMPOCOB
WM B BBIKJIQJIKAX, JIETKO MCIIPABIICHHBIE 110 3aMEYAHHUIO YIUTEIIS.

Ommemka «3»CTaBUTCS B CIAETYIOIIUX CIydasx:

v HENOJIHO WIJIM HEMOCNIEJOBATENBHO PACKPBITO COJEpKaHWE MarepHaia, MO [MOKa3aHo olmlee
MOHMMaHHE BOIIPOCa U MPOAEMOHCTPUPOBAHBI YMEHHMs, JOCTATOYHbIE IS JalbHEHIIero
YCBOEHHSI TpOrpaMMHOTO Matepuana (ompeneneHHble «TpeOoBaHMSIMH K MaTeMaTHYeCKOH
MOJITOTOBKE YUaIIUXCs»);

v MMEINCH 3aTPYIHEHHS WM JOIYIIEHbI OIIMOKU B ONPEIEIEHUN OHATHHN, UCIIOIb30BAHUN
MaTeMaTHYeCKOM TEPMUHOJIOTHH, YepTeXkax, BHIKIIA/IKAaX, HCIPABICHHbIE OCIIE HECKOJIbKUX
HABOJSIIIAX BOIPOCOB YUHUTEIIS,

v/ yYeHHUK He CIPABUICS C IPUMEHCHUEM TEOPHH B HOBOW CUTYAIMH MIPH BBITOTHEHUH
MPaKTHYECKOTO
3aJjaHMsl, HO BBITIOJIHUII 33[aHUsl 0053aTEIbHOTO YPOBHS CI0KHOCTHU 10 JAHHOU TeMe;

AN




v’ TIpu 3HaHUH TEOPETHUYECKOTO MaTepHasa BbISBICHA HEIOCTATOYHAS CPOPMUPOBAHHOCTH
OCHOBHBIX
YMEHUI U HAaBBIKOB.

Ommemxa «2»CTaBUTCS B CIEAYIOINUX CIydasiX:

v/ He PacKpbITO OCHOBHOE COJICP)KAaHUE YUCOHOTO MaTepHaa;

v’ 0OHapyKCHO HE3HAHWE WM HEOHUMAHWE YYECHUKOM OOJIbLIEH MM HAauOoJee BaKHOW YaCTH
y4eOHOT0 MaTepuana;

v/ JomylieHbl OMMUOKKH B ONPEICICHHH IOHATUM, IPH WCIOJIL30BAHMH MAaT€MATHYECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YepTeXax WU rpadukax, B BHIKJIAJKaX, KOTOPbIE HE WCIPABICHbI
I10CJIE HECKOJIBKMX HaBOJALIMX BOIIPOCOB YUHUTEJIS.

OuneHka NMCbMEHHBIX Pad0T y4yanuxcs

Ommemka «5»CTaBUTCS, €CIIN:
v paboTa BHINOJHEHA TOJIHOCTHIO;
v’ B JIOTMYECKUX PACCYKICHUSIX U 000OCHOBAHHMH PElICHHs HET MPOOEIOB M OMIMOOK; B PEIICHUH
HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMTUCKA, HE SBIISIOIIASICS
CJIEICTBUEM HE3HAHUS WM HEMIOHUMAaHUS y4eOHOTO MaTepuana).
Ommemka «4»CTaBUATCS, €CIH:
v paboTa BBINOJIHEHA TTOJHOCTBI0, HO 000OCHOBAaHMSI [IIar0B PELIEHHs] HEIOCTATOYHBI (€CIIH YMEHHE
000CHOBBIBAThH PACCYKICHUS HE SIBJISLIOCH CIICITUATBHBIM O0BEKTOM ITPOBEPKH);
v/ JomylieHa oJHa OmMOKAa WM JBa-TPH HEJOYEeTa B BBIKJIAJKAX, PHCYHKAax, dYepTekax MU
rpadukax (eciv 3TH BHJBI paOOTHI HE SIBIBUIACH CICIIHATILHBIM 00bEKTOM ITPOBEPKH).
Ommemxka «3»CTaBUTCS, €CIIN:
v jonyiiensl 6ojee OJHOM OMMOKU WM 0OJiee IBYX-TPEX HEMOYETOB B BBIKJIAAKAX, YEPTEKAX
WK rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSEMOI TEME.

Ommemka «2»CTaBUTCS, €CIIN:
v JIONyILIEHbI CYIIECTBEHHBIE OMIMOKH, IMOKA3aBIINeE, YTO YYAIMKHCS HE BIaJeeT 00sA3aTelbHBIMU
YMEHUSIMU T10 JAaHHOU T€Me B MOJIHOU Mepe.



KoHTpo1bHO-U3MepHUTEeIbHbIE MATEPHAJIBI
7 kjaacce

KonTpoabHnasi padora Nel nmo treme «PanmonanbHble YnCIa»

Bapuanr 1
Nel. Brinmonmaure IeldCTBUS:

1
1)—6,1-2,5;, 2)-141,68:(—4,6); 3) —1E :
Ne2.Briecure 00l MHOKATEID 3a CKOOKU:

1) —6mn + 7np; 2) 4k — 4q + 4, 3) 15abx — 20x.
Ne3.Vopocture BolpaxeHue:

1) —2,4m - (=3n); 2)—8a—10b + 3a + 17b; 3)a—(a+5)+4(-2+a).
Ne4. Pemure ypaBHeHHE:!

5
D-54:x=-18 2)z=-— 3)xX(x+61)47-x)=0.

S). LA
(52 A1y 33),

Ne5. Vopoctute Beipaxkenue: —4(2,3x — 3) — (5 — 2,6x) + 3(0,6X — 2) 1 BIYHCINTE €r0 3HAYCHUE TP X
5

= E .
MNe6* Haiinure 3Hadenue Boipakenus 4(5X — 3y) — 6(3x —y), ecnmu 3y —x =-2,1

Bapuanrt 2
Nel. Brinonaure OelCcTBUS:
1)2,1-(-38); 2)-22512:(-5,6); 3)—li'5§' 4)12-(—2l)
’ o e T 1477’ 13 16

Ne2.Brinecurte o01IMii MHOKUTEIH 32 CKOOKH:

1) —4xy + 9yz; 2) Tb—-T7Tc+7; 3) 6x — 9xyz.

Ne3.Vnpocture BblpaxxeHHeE:

1) -1,7x - (-5b); 2) —4a— 13b + 5a + 18b; 3)b+3(2—Db)— (14 - b).
Ne4. Peminte ypaBHEHUE:

)-72:x=-12; 2) éx - g; 3) x(x + 4,3)(1,8 — x) = 0.

Ne5. Vipoctute Boipaxkenune: —3(1,2X — 2) — (4 — 4,6X) + 6(0,2X — 1) 1 BBIYHUCIINTE €T0 3HAYECHHE TIPH X
15
22

Ne6* Haiinure 3nauenue Boipaxkenus 2(4a + 3b) — 3(2a + 6b), ecm 6b —a =-1,9.

KonTtpoJubnasi pabora Ne2 mo reme

«CreneHb ¢ HATYPAJbHBIM NoKa3aTeaeM. OHOYIEHBI.
MHorouwiensbl. CjioxeHne ¥ BBIYMTAHNE MHOT04JI€HOB

Bapmuanr 1

1. HaiiguTe 3HaueHue BbIpaxkeHus: 3,5 - 28 -3%

2. TlpexncraBbTe B BUJIE CTETICHH BhIpaskeHue: 1) x8-x8: 2) xB: x5 3) (x°) 8 ; 4) X



6.
7.

[IpeobpasyiiTe BeIpaXkKeHHE B OJTHOWIEH CTAHJAPTHOTO BUA:
1) —6a’b®- 5b%a’; 2) (—6m°n?) °.

HpeI[CTaBLTe B BUJI€ MHOI'0O4JICHA CTAaHJAAPTHOI'O BU A BEIPAXKCHUE!
(6X> — 5X +9) — 3x* + x — 7).

5. 125° [ 2"|'“‘_ :
Beraucnure: 1) 25° ; 2) 30020

VYnpocrture BeipakeHue: 128 X2y3 4 !

Bwmecro 3BE3JI0YKM 3aMUIINATE Takou MHOT'OYJICH, YTOOBI O6pa30BaJ'IOCI>TO}K,Z[eCTBOZ

(4x% — 2xy + y?) — (%) = 3x% + 2xy.

1.

2.

Jlokaxxkure, uTo 3HaueHue BeipakeHus (11n +39) — (4n + 11) kpatHo 7 ipu 1r000M
HATYpaJbHOM 3HAUYCHUH N.

5 “
H3BectHO, uto 6ab> = —7. HaiiguTe 3HaYeHNE BBIPAXKCHHUS:

1) 18ab>; 2) 6a’b™.

=

w ™

&

ol

()]

7.

. Ynpocrture Belpaxenue: 81 X5y | 3 I

Bapuanr 2
Haiinure 3HadueHue BoipakeHus 1,5 - 2432
7 (33
a’-|a®|
) 4 7. 7. 4. 4. a’
IIpencraBbTe B BHJIE CTEIEHH BhIpaxkenue: 1) a—a’; 2)a’ :a; 3)(@’) " ; 4) !
[IpeoOpasyiiTe BeIpaKCHHE B OJJTHOUICH CTAHIaPTHOTO BHJIA!
1) =3x%y*°- 4y?; 2) (—4a°b) .
[IpencraBbTe B BHJIEe MHOTOYICHA CTAHIAPTHOTO BU/Ia BBIPAKEHHE:
(5a° — 2a - 3) — (2a + 2a - 5).

49°. 7" ['4 "|E_ :

. Bpramcnure: 1) 343 ; 2) VT I,

=

BwmecTo 3BE3104KH 3aNUIIMTE TAKOW MHOTOYJIEH, YTOOBI 00Pa30BAIOCHTOXKIECTBO:

(5x% — 3xy — y%) — (*) = x* + 3xy.

1.

1)

Jlokaxxurte, uTo 3HaueHue Boipaxkenus (14n + 19) — (8n — 5) kpatHo 6 npu J060M HaTypaIbHOM
3HAYeHuu N.

W3BectHO, uTo 4a°b = —5. Haiiyure 3HaucHne BBIPAKECHUA:
—8a’b; 2) 4a°h°.
IMonyrogoBasi KOHTpPOJIbLHAsI padoTa
Bapmuanr 1

Hpe,Z[CTaBLTe B BUJIC MHOT'OYJICHA BBIPAXKCHUC!
1) 7m(m® — 8m? + 9); 3) (3m — 4n)(5m + 8n);
2) (x—2)(2x +3); 4) (y + 3)(y* +y — 6).



2. Pasznoxure Ha MHOXUTENU:

1) 12ab — 18b% 2) 21x” — 7x* 3) 8x — 8y + ax — ay.
3. Pemmre ypaBuenne 5x° — 15x = 0.
4. Yupocrure Beipakerue 2¢(3¢ —7) — (¢ — 1)(c + 4).
5. Pemnre ypaBHEHME:
4x—1 X+2
1) 9 - 6 =2,2)(Bx—5)2x+7)=(3x+1)(2x—3) +4x.
1

6. Haiinure 3Hauenue BolpaskeHus 14Xy —2y + /X — 1, ecmu X =1 7 y=-06.

7. JlokaxkuTe, 4TO 3HAYCHHUE BBIPAKCHUS 81°—27° KpaTHO 8.
8. Pasnoxure Ha MHOXKHTENH TpéxwieH X — 12x + 20.

Bapuanr 2

1. HpeI[CTaBI)Te B BUJIC MHOI'OYJICHA Bblpa)KeHHe:
1) 2x(x* — 5x% + 3); 3) (7x — 3y)(2x + 5y);
2) (y +2)By = 5); 4) (x — (X —x = 2).

2. Pasznoxure Ha MHOKUTENU:
1) 15xy — 25y% 2) 12a° — 4a*; 3) 6a — 6y + ab — by.

3. Pemmre ypaBuenne 7x° + 21x = 0.
4. Ymupocture Beipakenue 3m(2m — 1) — (m + 3)(m — 2).
5. Pemure ypaBHeHHe:

Sx+1 X+3
1) & - 4 =3,2)(@x—1)Bx—2)=(6x+1)(2x + 3) — 4x.

1
6. Haiinute 3Hauenue Boipaxkenus 18ab —27a+2b — 3, ecima =-1 9 b=12.
7. JIoKaXuTe, 4TO 3HAYEHUE BBIPAKECHUS 216° — 36 KpaTHO 3.

8. Pasnoxure Ha MHOXHTENH TpéXxwieH X° + 15x + 50.

KontpoabHnasi padora Ne 3 no teme «@opMyJibl COKPAIEHHOTO YMHOKEHUS
Bapmuanr 1

1. Hpe,Z[CTaBLTe B BUJIC MHOI'OYJICHA BBIPAKCHUC:
1) (x+9) % 3) (m—7)(m +7);
2) (3a — 8b) % 4) (6a + 10b)(10b — 6a).

2. Pazioxure Ha MHOXKUTENH:
1) ¢® - 1; 3) 25y% — 4;
2) X2 — 4x + 4; 4) 36a% — 60ab + 25b?.

3. Vopocrute Beipakenue: (X + 3)(X —3) — (X — 4)>2.



4. Pemmre ypasHenue: (5X — 1)(X + 2) + 3(x — 4)(x + 4) = 2(2x + 3)* — 8.
5. IpencTaBbTe B BHE IPOU3BeIeHHs BhIpaxerue: (3a — 1) — (a + 2)%

6. Ypocrute Beipaxkerue (a — 6)(a + 6)(36 + a) — (a® — 18)% u Haiizure ero 3HaucHHE
L
mpua= 6 .
7. JIoKaxuTe, 4TO BBIPAKECHUE X — 6x+ 13 IIPUHUMAET I10JIOKUTEIIbHBIE 3HAYCHUS
IIPU BCEX 3HAYEHUSX X.
Bapuanr 2

1. IlpeacraBbTe B BUJIE MHOTOYICHA BBIPAKECHHE:
1) (m—5)% 3) (a+3)(@—3);
2) (2a + 7b) % 4) (8x + 5y)(5y — 8x).
2. Paznoxxute Ha MHOKUTEIH:
1) X2 — 81; 3) 16x° — 49;
2) y? — 6y + 9: 4) 9a° + 30ab + 25b°.
3. Yopoctute Boipaxkenue: (N — 6)2 —(n=2)(n+2).
4. Peumnte ypasenue: (7x + 1)(x — 3) + 20(x — 1)(x + 1) = 3(3x — 2)? + 13.
5. [IpencraBbTe B BHJIC MPOU3BEICHHS BhIpakeHue: (2a + 1)2 —(a-— 9)2.
6. Yupocrute Boipaxenue (b — 5)(b + 5)(b? + 25) — (b® — 9)? u HaiiguTe ero 3HaYCHUE
t'3
mpub= 3 .
7. JIOKaKHTe, 4TO BHIpaXKEeHHE X° — 12X + 38 IPHHAMACT [ONOKHTEIbHbIC 3HAYCHHS
MIPH BCEX 3HAYCHHSIX X.
Kontpoabnast padora Ned nmo teme
«J/InHeiiHOe ypaBHeHHe ¢ OIHOH MepeMeHHO)
Bapmuanr 1
1. Pemute ypaBHEHUE:
1D)IX—8=4x+12;2)9—7(x +3)=5—4x.

2. B mepBowm simuke 06110 B 5 pa3 Oosnblie 010K, 4eM Bo BTopoM. Koria u3 mepBoro simmka B3sui
7 Kr s10710K, @ BO BTOPOM J100aBMIJIM 5 KT, TO B ALIMKaxX SI0JOK cTaslo MOpoBHY. CKOJIBKO
KHUJIOTPaMMOB 510JI0K OBbIIIO B KaX/10M SLIMKE cHavaja?

3. Pemmre ypaBHeHue:
1) 8y — 12)(2,1 +0,3y) =0; 2) 7x — (4x + 3) = 3x + 2.

4. B nepsblit mara3ut 3aBe3nu 100 kr koH(eT, a Bo Bropoil — 240 kr. [1epBbIif Mara3ux npojaasai
eXeIHeBHO 1o 12 kr koH(eT, a BTopoit — 1o 46 kr. Uepes cKoJIbKO AHEH BO BTOPOM MarasuHe
octaHeTcs B 4 pa3a MeHblIlle KOH(ET, YeM B IIepBoM?

5. Tlpu xakom 3Ha4YeHuu a ypaBHenue (a + 3)x = 12:
1) umeeT KopeHb, paBHBIH 6; 2) HE UMeeT KOpHeH?

Bapmuanr 2

1. Pemmute ypaBHEHHE:
1)6x—15=4x+11;2) 6 — 8§(Xx +2) =3 — 2X.

2. B ¢yrOonpHOM ceKiuu nepBOHAYaIbHO 3aHUMANIOCH B 3 pa3a Oouibliie YYeHUKOB, UeM B
Oacker6onbHOU. Korma B pyTOOIBHYIO CEKITUIO MOCTYNHIIO el 9 YISHHUKOB, a B



6ackeTO0IbHYI0 — 33 y4eHMKa, TO B CEKIMIX YYEHUKOB CTAI0 MOPOBHY. CKOJIIBKO YUEHUKOB
OBUIO B K&KIOM CeKIIMU CHavyasa?

Pemmre ypaBHeHue:
1) (12y +30)(1,4 —0,7y) =0; 2) 9x — (5x —4) = 4x + 4.

[TepBrbrit pabouwnii 10KEH ObUT U3TOTOBUTH 95 netaneit, a Bropoit — 60 aetaneii. [TepBbrit
pabounii M3roTaBIMBAJ KEAHEBHO 10 7 eTaleil, a BTopoit — mo 6. Uepes cKoIbKo AHEH
NepBOMY pabodYeMy OCTaHETCSI M3TOTOBUTH B 2 pa3a 0oJbIlIe AeTalleil, 4eM BTOpOMY?

[Tpu kakom 3HaueHnH a ypaBHeHue (& — 2)X = 35:
1) umeeT KopeHb, paBHBIH 5; 2) HE UMEET KOpHEH?

KontpoabHnas padora Neb5

no TeMe «CucreMbl JHHEHHBIX ypaBHeHI/Iﬁ C ABYMS NEPEMECHHBIMU»

BapuanTt 1
[x+3y=13,
PenuTe METOIOM TIOJICTAHOBKU CUCTEMY YPaBHEHHI | 2x+y=F6.
[ 2x+3 y=7,

PelmTe METOJIOM CIOKEHUS CUCTEMY YPaBHEHHH |7 x=3y =1L

[ x+y=5,
Pemmre rpaduuecku cuctemy ypaBHEHUIA l4 x—y=10.

3a 5 xr orypuos u 4 xr nomua0poB 3amnatiin 220 p. CKOJIBKO CTOUT KUJIOTPAMM Or'ypLIOB U
CKOJIBKO CTOMT KMJIOTPaMM ITOMHUI0POB, €CJIU 4 KI' OTYpLIOB JOPOXKE KUIOrpaMMa IIOMUIOPOB Ha
50 p.?
1g|6x+11y=107, | 5x—6y=9
Pemmre cucremy ypaBHEHMIA: | 5x—2y=11; 2) |15 x—18 y=26.
[ 4x— ay=3,

[py KaKOM 3HAYEHUH & CUCTEMa YPaBHEHHI 120 x+10y=15 yyeer Geckomeuro MHOTO
peieHnii?

Bapuant 2
[x+5y=15,
PenmmTe METOIOM TIOJICTAHOBKU CHCTEMY YpaBHEHHIA |2x-y=8.
[4x=7y=1,
Penmre METOIOM CIIOKEHUS CUCTEMY YPaBHEHHI 2x+7 y=1L,
[ x-y=3
Pemmre rpaduvecku cucTeMy ypaBHEHHIA 3x—y=13,

Macca 2 cuTKOB 0J10Ba ¥ 5 CIIMTKOB CBUHIIA paBHa 33 kr. KakoBa Macca ClIMTKa 0J10Ba U KaKOBa
Macca CIMTKa CBHHIIA, €CJIM Macca 6 CIUTKOB 0Ji0Ba Ha 19 Kr Ooblle Macchl CIIMTKA CBHHIIA?

1gl5x=3y=21,  [2x-3y=2,
Pemmre cucremy ypaBHeHUI: | 3x+2y=5, 2) |Bx—12y=7.



_[3 x+aqy=4,

6. Ilpu KaKOM 3HaYEHWH A CHCTEMAa YPaBHCHUIA [6x—2Y=8 pyeer Geckoneuno Mmoro
perieHunii?

KonTpoabHas padora Ne6 no teme "Koopannarsl u rpaduxu. @ynkuuu'

Bapmuanr 1

1. ®ynkuus 3amana opmynoit y = —3X + 1. Onpenenmure:
1) 3HaueHue QyHKIMH, €CIIM 3HAUEHUE apryMeHTa paBHO 4;
2) 3HaYeHHUE apTyMEHTa, IPH KOTOPOM 3HaueHUe (PYHKIIMH PaBHO —5;
3) mpoxoauT 1 rpaduk GyHKIUU yepe3 Touky A (—2; 7).

2. Tlocrpoiite rpaduk ¢pynkuuu y = 2X — 5. [Tons3ysce rpadukom, HaluTe:
1) 3HaueHue HYHKIMU, €CIIM 3HAYCHUE apryMEeHTa PaBHO 3;
2) 3HaYeHUE apryMEHTa, IPU KOTOPOM 3HaYeHUe (PyHKIUHU paBHO —1.

3. He BbInonHSS MOCTPOCHUS, HAIUTE KOOPAMHATHI TOUEK MEepEeCceueHus
rpaduka ynkuuu y = —0,6X + 3 ¢ ocaMU KOOpIUHAT.

4. Tlpu xaxom 3HaueHuu K rpaduk ¢pynkiuu y = KX+ 5 mpoxoauT yepe3 Touky
D (6; —19)?

[ 1
=X, B0IUX=E3,;
f—
5. Tloctpoiite rpaduk GyHKIUHU Y 1, ecnu x>3.
Bapuanr 2

1. ®ysxuus 3agana opmynoit y = —2x + 3. Onpexnenure:
1) 3HaueHue QyHKIMH, €CIIU 3HAUE€HUE apryMeHTa paBHO 3;
2) 3HaYeHHUE apryMeHTa, Ipu KOTOPOM 3HadeHHe (PyHKIUU PaBHO 5;
3) npoxoauT i rpapuk GyHKIUU yepe3 Touky B (—1; 5).

2. Tlocrpoiite rpaduk ¢pynknuu Y = 5X — 4. [Tonp3ysch rpadukom, HaIUTE:
1) 3HaueHue QyHKIMH, €CIIM 3HAUE€HUE apryMeHTa paBHoO 1;
2) 3HaUYeHUEe apryMeHTa, IPpH KOTOPOM 3HaueHHe (PyHKIIMU PaBHO 6.

3. He BbImonHSS MOCTPOEHUS, HAAUTE KOOPJMHATHI TOYEK MepecedeHns
rpaduka pynkuuu y = 0,2x — 10 ¢ ocsiMu KOOpAKHAT.

4. Tlpu xaxom 3HaueHuu K rpaduk ¢pyukimn Y = KX— 15 mpoxoaut uepe3 ToUKy
C(—2;-3)?

J%}ge&nux:ﬂd;

¥
5. Tlocrpoiite rpaduk QyHKIHH l 2, ecnu x>4.

Hrorosasi kKoHTpOJIbHAsSI padoTa
Bapmuanr 1

1. VYmpocrure Beipaxenne (5a — 4)2 — (2a—1)(3a + 7).
2. Pa3noxxute Ha MHOXKUTEIIH:

1) 5x%y% — 45y?c?; 2) 2x% + 24xy + T2y,



1. T'padux Gpynkmmu y = kx+ b nepecekaer ocu koopaunat B Toukax A (0; —6) u B (3; 0). Haiinure
3HaueHus K u b.
| 2x+y=3,
2. Pemmute cuctemy ypaBHEHUM 3x—5y=37.
3. Haiinure ueTsIpe nocie0BaTENbHBIX HATYPAIbHbBIX YHCIIA TAKUX, YTO

MIPOU3BEICHNE TPETHEr0 U YeTBEPTOTO U3 ATUX YKCE Ha 22 OOJIbIIe MPOU3BEACHHUS IEPBOTO U
BTOPOTO.

4. PemuTe ypaBHEHHE x> + y2 —2x+6y+10=0.
Bapuanr 2
1. Vupocrure Boipaxkenne (3a —2)° — (3a + 1)(a + 5).
2. Pa3noxuTe Ha MHOXKUTEIIH:
1) 3m°n? — 48m?p%; 2) 3x° + 12xy + 12y

1. Tpaduk pyukimu y = kKx+ b nepecekaet ocu koopaunat B Toukax C (0; 15) u D (—5; 0).
Haiinure 3Hauenus K u b.

'x—3 y=-3,
2. Pemure cucremy ypaBHEHUI Px=2y=11.

3. Haiinure ueTsIpe nocie0BaTENbHBIX HATYPAIBHBIX YUCIIA TAKUX, YTO
MMPOU3BCACHUC MIEPBOTO U TPETHEI'O U3 ITUX YHUCCIT HA 17 MeHbIIIE IMPOU3BCACHUS BTOPOI'O U
4eTBEPTOrO.

4. Pemure ypaBHEHUE x> + y2 +4x -8y +20=0.



KOHTpOJILHO-I/ISMepI/ITeJILHLle MaTepHuaJjbl

8 ki1ace

KonTpoabnasi padora Ne 1 «KBagpaTHbIii KOpeHb»

Bapuanm 1 K—3(§ 5, 6)
® 1. Briuucaure:

a) o,5v’o,04+%\»144; 6) 21/1 -2 —1; B) (2V0,5)2.

5 -
® 2. Halinure 3HAYeHUE BLIPDAYKEHWUA:
a) V0,25-64; 6) \V56-V14; B) %; r) V34.26,
\

® 3. Pemuure ypasHeHHe:
a) x2=0,49; 6) x*=10.

4. YupocTuTe BhIpa)keHue:

a) x2V9x2?, rupe x>0; 6) -5b2\/-32-, roe b<0.

5. YVkaxxuTe aBe NoOCJeAOBaTeJbHBIE AECATHYHBLIE APOo6u
C OAHMM 3HAKOM IIOCJIe 3AaNATOM, MEeXXAY KOTODPBLIMH 3aKJIIO-

‘—
yeHo uuciygo V17.

6. IIpu kKakuUX 3HAYEHHUSIX NEePeMEeHHON a MMeeT CMBICH

BhIpa’keHue 2.9
Va-4

Bapuanm 2 K—3(§ 5, 6)
® 1. Beiuucaure:
a) %\"196+1,5V0,36; 6) 1,5-7 %; B) (2V1,5)2.

® 2. Halifure 3HAYEHHUE BhIPDAYKEHUH:

a) V0,36-25; 6) V8-V18; ) ‘?; r) V2. 52,
!

® 3. Pemuure ypasHeHUue:
a) x2=0,64; 6) x2=17.
4. YnopocruTe BBIpa>KeHHe:

a) y*\/4y?, roe y=0; 6) 7a\/l—g. rae a<0.
a

5. VkaykuTe ABe NOCJeAOBATENbHBbIE AeCATHUYHBLIe Apobu
C OJHMM 3HAKOM II0CJIe 3aNnfATON, MeXXAYy KOTOPLIMM 3aKJIO-

yeHO umcJygo V38.
6. Ilpu xakuUX 3HAYEHUAX [ePeMEeHHON X HMeeT CMBICJ

BhIpa>KeHue .
Vx-5

OTBETDI Ha kouTpoJbHy10 padoty Ne 3
KP-03. OTBeTnl Ha Bapuant 1.
Ne 1.a)2,1;6) 1,5; B) 2.
Ne 2. a)4;06)28;8)2;T) 72.
Ne 3.a) -0,7; 0,7; 6) —10; \10.
Ne 4, a) 3x% 6) 10b.
NeS.4,1u4.2.
Ne 6. a € [0; 16) U (16; +x).
KP-03. OTBeTnl Ha BapuanT 2.



TIIIY
A N A W -

.a)7,9;6)-3,5;B) 6.
.a)3;0) 12; B) 3; 1) 20.
.a)—0,8; 0,8; 6) —V17; V17.
.a)2y* 0) —28.

.6,1u62.

. X € [0; 25) U (25; +0)

Kountpoasnas padora Ne 2 «cCTeneHb 4uciay

Bapuanm 1 K—9(§ 12)

e 1. HaitaguTe 3HAUeHHE BHIDAKEHUA:
a) 411.49; 6) 6°35:673; B) (272)3.

® 2. YopocTHUTe BhIpaXKeHHE:
a) (x~3)t. x14; 6) 1,5a%*b7%-4a 3"

3. IIpeobpaayiiTe BrIpameHue:
1 -1,,2)\2, 3x1\7!. 2
a) (3.1: y ) : 0) (4y—3) Gxy?.
3—9‘9—4
2778
5. IlpeacrassTe npoussenenue (4,6-10%).(2,5.-10% s
CTAHOAPTHOM BHJE YHCIA.

6. IlpencraseTe BoIpamenue (a '+b Y)(a+b)'! B BHIE
paumoHaANBHONR Apobm,

4. Beiuucaure:

Bapuanm 2 EK—9(§ 12)
® 1. Haidinure 3HauyeHHe BBIPAYKeHHHA:

a) 54.5% 6) 12°3:12-4; B) (3°1)3.
® 2. VopocTuTe BHIpa)KeHUe:

a) (a%)*.a®; 6) 0,4x%y 8.50x5y°.
3. IlpeobpaayiiTe BRIpa)XeHUe:

1 -4 3\, sa~\"* Th3
) (g 6 (25) 7 1007
4. BuiumecanuTre: 2_:‘_%':_3.

5. IlpencraeeTe npoussegenmne (3,5-107%)-(6,4-10%) B
CTAHAADTHOM BHJE UMCJA.

6. IlpencraBeTe BHIpaxeHume (x '—y ')(x—-y)' B BHAE
panMoHaNbHOM Apobu.

OTBETbI Ha KOHTPOJIBHY10 pa6oTy N2 9.

KP-09. Pemienusi u OrBetnl Ha Bapuanr 1.

Sk wpnpE

a) 16; 0) 1/36; B) 1/64.
a)x% 0) 6b/a.

a) 9x?ly*; 0) 8x’ly

3

1,15«10%
1/ab.



KP-09. Pemiennst u OrBersl Ha Bapuanr 2.
1. a)1/25=0,04; ©6)12; B)27.

2. a)a% 0)20xy.

3. a)6xly%; 06)40a"/9b°

4. 512.

5. 2,24+10%

6. —1/xy.

KonTpoabHnas padora Ne 3 «Aaredpandeckas 1poob»

Bapuanm 1 K—1(§ 1, 2)

e 1. Cokparure Apobn:

14a'p | 3x ) yi-z
494%p?’ x%+4x’ ®) yvez
e 2. IlpeacraBbTe B Buae Apobu:

3x-1 x-9, 6) 1 S ) 5  5¢-2

a) 2 e TR 2a-b 2a+b’ c+38  2.3¢
a’-b

2

a)

~a npu a=0,2,

o 3. Haiigure 3HaueHue BhIPDAXKEHUA
b=-5.

e 1. IIpeacrassTe B BHae ApobH:

a) 42:::5_ y* . B) 4a%-1,6a+3,
y"' 1425’ a®-9 a+3’

3 -
6) B22:(18a%); 1) L. (B4 )

e 2. IlocTpoiiTte rpadpur GyHKIUH y=%. Kaxoea 06-
aacTs onpegeneHuss dyeHruuu? IIpn KaAKHMX 3HAYEHHAX X

byHKUMA NPHHHMAET OTPHIATebHEle 3HAYEHHHA?

Bapuanm 2 K—1(§ 1, 2)
e 1. Coxparure aApobs:
39x3 5 3a-3b
a) __2% . 6 —zy_; B) ¥
26x°y y -2y a“-b
® 2. IlpeacraBsbTe B BHAe Apobu:
8-2a 1-a®, 1 4-3b 3
a) =5, F+ Omoaormat Walatia
- 2
e 3. Haiigure 3HAYeHMEe BBHIDAYKEHHHA - zzy +3y npwm

x=-8, y=0,1.



e 1. IlpeacraBbTe B BHAe Apobu:

a) 2a .17x7y; B) 51+10_x2—1,

51x%y x-1 x2-4’

24b%¢ . 16bc y+c c c
§) 2o 100, r —__-(--——).
) 8¢ ~ a° '’ ) = y y+c

® 2. TlocTpoiiTe rpapuk QYHKUMUH y=—g. KaxoBa 06-

Jacts onpeaesienus dyHxnuu? Ilpum KakuxX 3HAYEHHAX X
GYHKIMA NOPUHUMAET NOJOXKHTEJbHbIe 3HAYEHUA?

OTBETDI Ha konTpoO/BbHYIO padoTy Ne 3.

KP-01. OrBernl Ha Bapuanr 1.

Ne 1. a) 2a/7b, a#0, b#0; 6) 3/(x + 4), x£0, x£4; B) (Y — 2)/2, y£Z.

2 2. a) (x* — 3)/3%%; 6) 2b/(4a* — b?); B) 2/(c? + 3¢).

Ne 3. —b/a=25

KP-01. OrBerbl Ha BapuanT 2.

Ne 1. a) 3x/2y, x#0, y#0; 6) 5/(y — 2), y£2, y#0; B) 3/(a + b),.a#b, az-D.
0 2. a) (3a— 2)/2a% 6) —2y/(y* — 9x°); B) 4/(b> — 2b).

Ne 3. x/2y =40

OTBETDI Ha koHTpoIbHYI0 padoTy Ne 3

KP-02. Pemmienust u OTBeThI Ha BapuanT 1.
Ne 1. ) 3/y*; 6) 7a/2c; 8) (22— 1)/(3a - 9); 1) pla.

Ne 2.

Ob6nacts onpenenenus pyakun: x#0; y<O mpu x<0.

KP-02. Pemuennst u OTBerbl Ha Bapuanr 2.



Ne 1. a) 2ax/3; 6) b/(2a); B) 5(x + 1)/(x — 2); 1) cly.

én

Ne 2. ? an

Oo6nacth onpenenenus pyakun: x#0; y>0 mpu x<0.

KonTtpouabnas pa6ora Ne 4 «KBagpaTHbie ypaBHeHUs

Bapuanm 1 K—5(§ 8)

® 1. Pemuure ypaBHeHUe:
a) 2x2+Tx-9=0; B) 100x2-16=0;
6) 3x2=18x; r) x2-16x+63=0.
® 2. Ilepumerp npsamoyroasHuka paBeH 20 cm. Hadgure

ero CTOPOHBI, €CJH M3BEeCTHO, YTO ILIOILIAAh NPAMOYroJbHU-
Ka paBHa 24 cm?.

3. B ypaBuenuu x?+px—-18=0 oauH U3 ero KopHei pa-
BeH — 9. Hajigure aApyroi kKopeHb U KO3(QdUIIMEHT p.

Bapuanm 2 K—5(§ 8)

® 1. Pemuure ypaBHeHUE:
a) 3x2+13x-10=0; B) 16x2=49;
6) 2x?-3x=0; r) x2-2x-35=0.
® 2. Ilepumerp npamoyroasauka paseH 30 cm. Hailiaure

ero CTOPOHBI, €CJU M3BEeCTHO, YTO IJIOLIaAb NPSAMOYIrOJbHU-
Ka paBHa 56 cm?.

3. OauH u3 kKopHe¥ ypaBHeHus x?+1l1x+g=0 paBen
— 7. Haiigure aApyroi KopeHs U CBOOOAHBIN 4YJIeH (.



OTBETDI Ha koHTpobHYI0 padoTy Ne 4.
KP-05. OTBerbl Ha Bapuanr 1.
1. a)-45;1, 6)0;6; B)-04,04;, 1)7;9.
2. 2(x+24/x)=20.OtBet: 4 cM 1 6 cM.
3. X, = 2, pP= 7.

KP-05. OTrBeTnl Ha Bapuanr 2.

1. a)-5;2/3; 6)0;1,5, B)-7/4;7/4; 71)-5;7.
2. 2(x+56/x)=30.0TtBer: 7cM 1 8 cMm.

3. x,=-4,q=28.

KonTtpouabnas padora Ne 5 «JInHeiiHble ypaBHeHHsl, CHCTEMbI JIMHEHHbBIX YPaBHEHUI»

Bapuanm 1 K—6(§ 9)

e 1. Peumrure ypaBHeHue:

2 —

a) £-=12-2, ¢ 8 ,5_3,

x-9 x°-9 x-2 x

2. 3 nyukTa A B nyHKT B BeJOoCHNeAMCT IIpoexaJs mo ox-
HO# gopore aauHOi 27 KM, a oOpaTHO BO3Bpallajcsa IO APY-
roii gopore, Koropas Owizia Kopoue nepBoii Ha 7 kM. Xorsa
Ha oOpaTHOM IIyTH BeJIOCUIIEAMCT YMEHBILUUJ CKOPOCTH Ha
3 KM/4, OH BCe >Xe Ha oOpaTHBIN NyTh 3aTPaTHJ] BpPEeMeHH
Ha 10 MmuH meHblIe, yeM Ha nyTh u3 A B B. C kKako# cko-
POCTHIO exaJsy BeJocumeguct us A B B?

Bapuanm 2 K—6(§ 9)
@ 1. Pemiure ypaBHeHUe:
2
a) 3x+4 _x* | 6) 3 +§=2.

x2-16 x%-16" x-5  x

2. Karep npomen 12 KM NpOTUB TeYeHUS PEKH U 5 KM
no TeueHuio. Ilpm 3aroM OH B3aTpaTUJ CTOJBKO BpPEeMeHH,
CKOJIBKO eMy morpeboBajyiocs Obl, ecau Obl OH men 18 kM mo
osepy. KakoBa co6cTBeHHas CKOpPOCTh Karepa, eCiad H3BecT-
HO, YTO CKOPOCTH T€YEeHUs peKH paBHa 3 KM/4?

3aoauu (Ne2) uz xkonmponavhoii pabomvi Ne 6 (mpanckpunm).:

B-1. U3 nynkta A B myHKT B BenocumnenucTt mpoexan mo OAHON Jopore MAJIMHOW 27 KM, a 0OpaTHO
BO3BpaIIaJIiCs MO JAPYroi aopore, koropas Oblia Kopodye mnepBoil Ha 7 kM. XOTd Ha OOpaTHOM MYTH
BEJIOCUIIENCT YMEHBIINI CKOPOCTh Ha 3 KM/4, OH BCE€ K€ Ha OOpaTHBIN MyTh 3aTpaTui BpeMeHHu Ha 10 MuH
MEHbIIE, 9eM Ha ITyTh U3 A B b. C Kako¥ CKOPOCTBIO eXall BeJIocureaucT u3 A B b?

B-2. Karep mpomien 12 kM mpoTHUB TeUEHUS PEKU U 5 KM IO TedeHuto. [Ipu 3TOM OH 3aTpaTHil CTOJIBKO
BpPEMEHH, CKOJBKO eMy moTpeboBasioch Obl, ecau Obl oH men 18 kM mo o3epy. KakoBa coOcTBeHHas
CKOpOCTh KaTepa, €CIIM U3BECTHO, YTO CKOPOCTh TEYECHHUS pEKU paBHa 3 kM/4?

OTBETDI na konTpoJibHy10 padoty Ne 6.
KP-06. OTBeThl Ha Bapuanr 1.



Ne 1. a)-4; 0)2/3;5.

Ne 2. Ilycrs v — ck.Benocut. u3 A B B, Torna 27/v =20/(v — 3) + 1/6. Otset: 18 xM/4 nnm 27 km/4.
KP-06. OTrBeTnl Ha Bapuanr 2.

Ne 1. a)-1; 06)2,5;8.

Ne 2. Ilycts v — ck.kaTepa, Torna 12/(v — 3) +5/(v + 3) = 18/v. OtBeT: 27 kM/4.

Kounrpoabsnas padora Ne 6 «HepaBeHncTBa, cicTeMbl HEPABEHCTB»
Bapuawm I E—8(% 11)

@& 1. Pemute HepaBeHCTBOS

B) 5(y—-1,2)-4,6>3y+1.

2, ITpn kakHx a sHaAYeHHe gpobi its

3 MeHIIEe COOTBRET-

12 -a
3 T
® 3. Pemmurte cUCTEMY HEDABEHCTE:

a) [2.\:—-3}[},, 6) [3-—2.1:«:1.

CTEVHILNEro 3HaAYeHHA apobn

Tx+4>0; 1,6+x<2,9,
4. HaiiguTe uensle pelleHHA CHCTEME HepaBeHCTB
{5-2:-:3{.-:- 1),
x
& _E 2X.
5. IIpn kaxuX aHAYEHHAX ¥ HMeeT CMEICH BLIpAMEeHHE

V3x-2+V6-x7

6. [Ipyr KaKHUX JHAYEHHAX 4 MHOMECTEOM pelleHnil me-

ABEHCTEA
P Bx-T= %

ABAAETCA YHCAOBOH mpomexyTor (—oo; 4)7

Bapuanm 2 K—B8(§ 11)
e 1. PemuTe HepaBeHCTBO:

a) 3 x>2; 6) 2-Tx>0;

n] ﬁf§—1-5]—3,43"4y—2.4.

2. Mpyn xaxux b anagenne gpobu % foabIIe COOTBET-

CTBYHILEry 3HAYeHHA apobn Lfb-?
e 3. Pemunte cCHCTEMY HepaABEHCTB:
a) [4.:—10}10, 6) {1*4+x}1,5.
3x-5>1; 5-2x>2.
4. Haijinure meable pelieHHA CHCTEMEI HEDABEHCTE
10-4x>3(1-2x),
{ 3,5+ %*: 2x.
5. IIpn xaxkMx sHAYEHHAX ¢ HMEeT CMLICJ BhEIpaMeHHe
Va—-1+Va+87

6. Ilpy xaKkHX 3Ha4YeHHAX b MHOMECTBOM pelleHHEN He-

ABeHCTEA
e 4x+ 6> %

ABAAeTCA YHCIOBOH nmpomesxyTor (3; +oo)?




OTBETHI:

1.]a) gz <5 6-32<6-5 x<30.
6)1-3x<0; 3z2>0; a:>§
B)5(y—1,2)—4,6 >3y+1; 5y—6-4,6>3y+1; S5y—
-3y>6+4,6+1; 2y>11,6; y>5,8.
2. Mpn 742 < 127, .74 < 6. 1278, 2(7T+a) <
<3(12-—-a) 14+2¢1<36—3a, 2a+3a<36—
-14; 5a<22; a<4,4.
3.] a) 2r—-3>0 2r >3 2> 106 .
. Tx+4>0 "’ Tx>—4 "’ >3
T 1.0,
o 3-2<1 2r>2 z>1
1,64+2<2,9"° g<1:3 "’ 21,3 °
1< 2<1.3; ;
a 6—-2x<3z-1) 6-2r<32—3
- 6252 .° 12—z >2z '’
5z > 9 z>1,8 ! AL,
{3x_<_12 ; { G 1 1,8 < x < 4; Otser: 2;3;4.
3z—-22>0 35> 2 x> %2
— . — "'5 2
L Hpu{ 6-2>0 ' { £<6 {x56 3 S
z<6; =ze[23;6].
6.132-7<§; 3z<T+§; m<§+‘§’; z € (—00;4)
an3+9—4 21+a=36; a=36-21; a=15.



Konumponvnas paboma Ne 7 . «Dynkuyuu u ux zpaguxu

B-1

1. Tlocrpoitte rpadgmx GyHKOUN ¥ = -——J—c—f—[- YramuTe 061aCTH

onpefeneHus (QyHKITHH.
2. INocrpoiite rpadbux dyErnuE y = x2 — 2x - 3. C noMomsio
rpaduKa HaiguTe:
a) IPOMEXYTKH BO3pACTAHHA H YObIBaHMR DYHKIHH;
06) HauMeHbIIEe 3HAUYEHWe DYHKIMH;
B) OpH KAKMX 3HaYeHMAX ¥ Y < 0.
3. PemnTe rpadmueckn ypasHeEHe —x’ — 2x + 8 = 0.

B-11

1. [HocTpoiiTe rpadbUK QYHKOUH Y = Jx — 2. Vxasure Mo-
JeCTBO 3Ha4YeHHH GYHRIUM.

2. IMocrpoiite rpadux dyuxoun y = —x* + 2x + 3. C nomomsio
rpaduKa HalgaTe:
a) IPOMEXYTKH BO3PACTAHHA W YOBIBAHWA DYHKIIHH;
6) mamnboasinee sHadeHMe HYHKIIAM;
B) IIpH KaKMX sHavenwax x y < 0.

3. Pemmre rpadmyeckn ypasreHne x? — 2x — 8=0.

4, Pemmute rpadudeck cHCTeMY yDABHeHHIH
‘y =-Jx+38,
y=|x-38|

5. HailiguTe aHaveHHe NapaMeTpPa p H HATHIIKTE yPABHEHUE 0CH
CHMMeTpHH napaboJibl, 3aAaHHOK GopMyoit § = x° + px — 24,
ecTM M3BECTHO, YTO TouKa ¢ Koopaunatamu (4; 0) npunax-
JNeRUT 3Toi mapaboue.

HTorosasi KOHTpoJIbHAs padoTa

Bapuanm 1

® 1. Pemuure cucreMy HepaBeHCTB:

4, Petunre rpadHyecKH CHCTEMY ypaBHeHHI
y =zl +4,
-b
x -2

y=

5. Haiinure snaueHnne napaMerpa p M HATIMIIUTe YPABHEHHE OCH
cHMMeTpuH TIapaGoisl, 3agarHOH (opMyoit § = x° + px + 85,
eCcJIM MBBECTHO, MTO TOYKA ¢ KoopauHaramm (5; 0) mpunag-
JIe’KHAT 9T0i mapabone.

K—10 (uTorosasn)

{3(x—l)—-2(1 +x)<1,

3x—-4>0.

® 2. YopocTuTe BhIpa*KeHue

(V6+V3)V12-2V6-V3.

3. YnopocTuTe BhIpa)kKeHue

( 6 1 )_y2+6y+9

+
y?>-9 3-y

5

4. JIBa aBTOMOOHMIA BHIE3XKAIOT OAHOBDPEMEHHO M3 OAHOTrO
ropojga B ApPYro#, Haxoasamumiicss Ha paccrosHuu 560 kM.
CrxopocTes nepsoro Ha 10 kMm/4 Gojsbllle CKOPOCTH BTOPOro,
IMO3TOMY INEepBbIM aBTOMOOHIBL NpHe3’KaeT Ha MecTo Ha 1 u
paHbIIe BTOpOro. OnpeznenuTe CKOPOCTH KaXJAOTr'0 aBTOMOOHMIIS.

5. Ilpmn KakuX 3HAYEHHUAX X QPYHKIIUA Y= — xf;s + 1 npu-

HAMAaeT NOJIOXKHUTEeJbHbIe 3HAYeHUuA?

Bapuanm 2

® 1. PeuminTe cUCTEMY HEpPaBEHCTB:

K—10 (uaTorosas)

5(2x-1)-3(8x+6)<2,

{2x—17>0.

® 2. VuopocTuTe BhIpa’keHUue

(\10+V5)V20-5\8.

3. YopocTuTe BhIpa*kKeHHue

2 ... 2 .
x%-4 2x-x2) " x24+4x+4
4. TTacca>kupckuit moean Ol 3anep>kaH B nyTyu Ha 16 mun
M Har"Hajg onosxaHue Ha neperosHe B 80 kM, Mas CO CKOpPO-

cTho, Ha 10 xMm/4 Gosbluei, yeM noJarajiack IO pacruca-
Huo. Kakosa 6Gblj1a CKOPOCTH IIOoe€3aa II0 paclIucaHuioo?

5. Ilpu KakKuMX 3HAYEHHAX X DYHKOUA Y=

HHMaeT oTpuMuaTejJbHEIe 3HaYeHun?

6-x
5

—2 npu-



3aoauu (Ne4) 6 umozosotl KoHmpovhol pabome:
1. JIBa aBTOMOOWJIS BBIE3KAIOT OJTHOBPEMEHHO U3 OJHOTO TOPOJia B APYTOW, HAXOSIIHIACS
Ha paccrossHuH 560 kM. Ckxopocth mepBoro Ha 10 km/4 Oousiblile CKOPOCTH BTOPOTO, U MOITOMY
MIEPBbI aBTOMOOMJIb TIPUE3KAET Ha MECTO Ha 1 4 paHbie BTOporo. OnpenennuTe CKOPOCTh KaKI0Tro
aBTOMOOMJISL.

2. ITlaccaxupckuii moe3n ObLT 3ajepkaH B MyTH Ha 16 MHH M HarHaja ONO3JaHHE Ha
neperone B 80 KM, uas co cKopocThio, HAa 10 kM/4 GoJbleid, yeM MoJlarajach MO PaclUCaHUIo.
KakoBa Obli1a CKOpOCTb 1I0€3/1a 110 PACIIUCAHUIO?

3. «Paxera» Ha IOABOJHBIX KPBUIbSIX UMEET CKOPOCTh, Ha 50 KM/4 OOJBIIYIO, YeM CKOPOCTh
TEIUIOXO0a, U ToATOMY ITyTh B 210 kM oHa mpomnuta Ha 7 4 30 MuH ObICTpee, yeM Terutoxoa. Haiinure
CKOpOCTh «PakeTb.

4., U3 myHKTa A OTHpaBWIM O TEYCHHIO pekd IUioT. Yepe3 5 u 20 MUH BCien 3a HUM
BBIIIUIA U3 MYHKTa A MOTOpHAsl JIOJKa, KOTopas JorHana mioT Ha pacctosiHuu 20 kM ot A. C xakoit
CKOPOCTBIO JIBUTAJICS TIIOT, €CJTH H3BECTHO, YTO MOTOPHAsI JIOJIKA TTa ObICTpee ero Ha 12 km/4?

OTBETbI Ha KoHTpOJILHY1I0 pa6oTy Ne 10.

KP-10. OrBeTnl Ha Bapuanr 1.

U wN e

(11/3; 6).

6.

—(y +3)/5.

ITycts X — ck. 1-To aBTO, Toraa 560/x + 1 = 560/(x — 10). OtBet: 80 km/4, 70 KM/4.
. Hpux < 12.

KP-10. OtBeTnhl Ha Bapuanr 2.

SIFRN N

. (8,5; 25).

10.

(x+2)/x.

[TycTh X — cK. moe3aa no pacnucanuio, Toraa 80/(x + 10) + 16/60 = 80/x. Oteet: 50 km/4.
[Tpu x > 4.



KOHTpOJILHO-I/I3MepI/ITeJILHLle MaTepHuaJjbl

9 ki1acce
Koumponsnasa paoomaNe 1 «Ypasnuenus ¢ 00noii nepemennoin

Koumponvnaa paooma Ne 2 no meme «Cucmemut ypasHeHuii»

B—1 B-11
. [(x-2F-y =0, . Xy =4,
1. Pewnre rpadHyeckH CHCTEMY YDaBHEHHH . 8 1. Pemnre rpadH4yecKn cHCTEMY YpaBHEHHH y 5
x+y=8. -y = -2,
2. PemnuTe cucTeMy YDABHEHHIA: 2. PemnTe cHCTEMY ypaBHeHHH:
) =2, [ up - T30, 2 F”’“%’ 6) {xzyz‘“’y:w’
a x -2y =5; 2x - 3y = -1. x+y="T r+y=2

Bacceits HanosHAeTCcA IByMA TPyOaMu, JeHCTBYOIHMH OZHO-
BpeMeHHO, 3a 4 4. 3a CKONILKO YACOB MOMeT HAIIOJHHTL 6ac-
ceiiH mepsas TpyOa, eiCTBYA B OTAelbHOCTH, €CJOH OHA Ha-
nonuger GaccedH Ha 6 4 monbine, gem BrOopas?

3. IIge Tpybel, AeHCTBYA OAHOBPEMEHHO, 3AJTHBAIOT LHCTEDPHY 3.
HedThIo 3a 2 4. 3a CKOJILKO YACOB 3AMOJHAET HUCTEPHY Mep-
Basi Tpyba, melicTBys oTfensHO, ecny el AaA 3aJMBa IHC-
TepHB! TpebyeTcA HAa 3 Y MeHbllle, YeM ApYroi?

4. TlocTpoiite rpadux ypasrenus (x* + y? — 8x)(x + y) = 0. 4. IToctpoiite rpaduk ypasuenus (xf + y* + 6y)(x — y) = 0.

5. IIpu KaKoM 3HAUEHMH [IApAMETPAa P CHCTEMA YDABHEeHWIt
x4yt =1,
y+xt=p

5. IIps KaKoM 3HAYEHHH TApaMeTpa P CHCTEMA YpaBHEHHI
{xe +yt =9,
y-xt=p

HMeeT TPH pemeuﬂa? HMeeT 0JHO pemeﬂne?

Koumponvnas paboma Ne 3 no meme «Hepasencmea
B-1 B-11

PemnTe HEpaBEeHCTBO:
a) -3 <5x -2 < 4; B)

1. PemnnTe HepaBeHCTBO: 1.

3
a)-4 <3x+ 2 <6; B) >

x-5

6) (x + 1)(x - 2)(2x + 5) > 0;
. Haiigare o01acTs OnpeneneHys BRIPAMKEHUA

J(x® - 11x + 24)1,

. Muoxectsa A 1 B 3afjaHBl YHCIOBBIMH TIDOMEMYTKAMM:
A =(—4; 3), B =(0; 5]. Haiigure A U B, A ~ B.

(x+2Nx-1)3x-7)=0;

. Haiigure obiacTs onpefeeHUsA BhIPDAMEHHA

~—x% + bx + 14,

. MuokecTsa A 1 B 3alaHbl YHCJOBBIMH NPDOMEXYTHAMH!:

A =[2; 7], B=[-3; 3). Haiigure A U B, A n B.

. Pelinre cHcTeMy HepaBeHCTB 4. PemipTe cHCTEMY HEDABEHCTB
3-2x 7-5
2- 2% ., X o
5 5 <4
x2-4=0. x? - 4x < 0.

B-1

. IIpy Kakux sHAYEHHAX TADAMETPA P HEDABEHCTBO
px*+(2p — 3)x + (p + 3) > 0 BepHO IpH Bcex 3HAYEHHAX X7

Koumponvnasa paooma Ne 4 no meme: «Dynxkyusn»

B-11

. IIpu KaKHX 3HAUYEHHAX MAPAMETPa P HEPABEHCTBO

px*+ (2p + Dx — (2 — p) < 0 BepHO HpH Beex 3HAYEHHAX X7



. ocrpoiite rpadpur pyakuuu y = 0,5x°. C nomomsio rpadu-

K& HaigaTe:

a) aHaueHue (YHKIIMH, eC/IM apryMmenT pasex —2; 3; 4;

6) sHaYeHHMA APIYMeHTAa, TIPH KOTODHIX 3HAYEHHe (hYHKIMK
paBHO 2;

B) SHAYEHHA APTYMEeHTA, NMPH KOTOPHLIX § < 2;

r) HapMeHbIIee ¥ Hawboabluee sHaYeHHA (QYHKLHH HE OT-
peske [-1; 2].

3
. Pemnre rpaduueckH ypasHeHHe ik 2.

k
. Hasectro, uro rpadpur GyarIEN §y = 7 TPOXOZMT Yepes ToU-

Ky A(—3; 4). Hailinure snavenne xoadwpunwenra k. [Ipusan-
JIEKHT JH rpadMKy 970 QYHKIHH TOYKA B(ZJ:;; —2\.@)?

1. IToctpoiite rpadnr byERINE Yy = % C momomsio Tpadura

HaiiguTe:

a) 3HaveHWe (QYHKIMH, eclIH aprymesT paseH —-10; —2; 5;

6) BHAYEHHA APTYMEHTAa, MPH KOTODHIX SHAUYEHHE (YHKIHH
paBHO —5; :

B) 3HAYEHHA APTYMEHTA, IPH KOTODHIX y > 1;

r) HaMMeHbIIee H Hau0oJbIDee 3HAYWEHHA DYHKIHM Ha OT-
peske [—5; —1].

2. Pemunre rpaguyeckn ypasHerne —0,5x? = x — 4.

3. HaBecTHO, uTO rpadMK QyHKIHE Y = ;kc- OPOXOIUT Yepes Tou-

Ky C(8; —3). Haifinure sHavenue xoabdunuesTta k. Ilpunana-
JeAuT ¥ rpaduKy 9Toi QYHKINY TouKa D(—Jﬁ; 4«}%)?

. Dars dyurman y = f(x) u y = g(x), rae f(x) = x*, a g(x) = 3x°.

Hpﬂ HKaKHX SHa4YeHHAX APryMeHTA BRIIIOJHAETCA PABEHCTBO

f(2x + 3) = g(x + 2)?

. Pemure ypanxenue vx® + 6x + 9 = 2,

4. Jane dyrsuun y = f(x) 1 y = g(x), roe f(x) = 4x°, a g(x) = £°.

Ilpu HaKuUX 3HAYEHHAX aPryMeHTA BHIIOJIHAETCA PABEHCTBO
flx - 8) = g(x + 6)7

5. Pemmure ypasrernme +/x° — 12x + 36 = 4.

Koumponvnan paboma Ne5 no meme «llocredosamenvruocmuy

B-11
1. HaiinuTe aeBATHIA 4YieH reoMeTpudecKoil mporpeccun 3; 6;
12: ...

2. Haiinure cyMMy NepBhIX YETHIDHAALATH YJIEHOB apHMeTH-
yeckoil nporpeccun 30; 28; 26; ... .

B-1
1. Hasigure nBagnaTk BockMoii uneH aputdmernueckoit mporpec-
cun -30; -28; -26; ... .
2. Haiinure cyMMy NepBBLIX NATH YICHOB reoMeTpUYecKoi npo-
rpeccuu 2; 8; 32; ... .

3. fenaerca au uncao 384 4NeHOM reoMerpH4ecKo# NMporpec-
cum b, = 3-2°?7

3. fAsnsaerca au uneno 242 ynesom apudMerHyeckoil nporpec-
cuu a, =Tn + 47

4, CyMMa BTODOTO H YeTBEPTOrO YIeHOB apudMeTHYecKoi npo- 4. Cymma TpeThero ¥ NATONO 4ieHOB apudMeTHuUecKoll nporpec-

rpeccu paBHa 14, a cegnMoil ee unen Ha 12 DoMdbilie TpeTh-
ero. HafinuTe pasHOCTEL M NEPBHIH 4ieH JAHHOH MPOTPecCHH.

cHM paBHa 16, a mecroii ee yieH Ha 12 Goabple BTOPOTo.
Hailigure pasHoeTs ¥ nepBhlil 4ieH JAHHONW [IDOrDECCHU.

HaiiauTe BCe SHAYECHHA X, TIPH KOTOpLIX 3HAYeHUA BhIpajke-
auit —9x2 + 1: x + 2; 15 + Tx® sapnaAwoTca TpeMa nocjegosa-
TeNLHEIMH WICHAMH apu(MeTHYecKoil MporpeccHu.

5. Haiigure Bee 3HAYEHUA X, TP KOTOPLIX IHAYEHUA BRIpAMNtEe-

Hull x — 4; J6x; x + 12 apaswoTcA TpeMA HOCIeJOBATENb-
HBIMM 4JIeHAMH TeOMeTPHYeCKO#H MporpeccHH.
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