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AHHOTALUA
K pa0o4eii mporpamMme no ajredope 7-9 kiaaccos

Pabouas mporpamma mo ajareépe OCHOBHOrO oOmiero o0pa3oBaHHA
["ocynapcTBeHHOrO OIOJIKETHOTIO 00111€00pa30BaTeNbHOIO yupexaeHus Camapckoil
obmactu  cpeaHeit  obmeoOpazoBatenbHOM mKodel  Nel mr.t. Cyxomon
MyHULMINaiabHOro paiiona CeprueBckuii CaMapckoi 00J1acTH COCTaBJIEHA HA OCHOBE
CJIEYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepasibHOrO  rOCYJAapCTBEHHOTO  00pa30BAaTENIbHOIO  CTaHJapTa
OCHOBHOI0 00I1ero o0pa3oBaHus, YTBEPXKAEHHOIO IMpuKazoM MuHuCTepcTBa
npocsetienust Poccuiickoit @eaepanuu ot 18.05.2023 Ne 370 “O0 yTBepKIeHUN
benepanbHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus”
(BapeructpupoBan  12.07.2023), mnpuxazom MuUHUCTEpPCTBA MPOCBEIICHUS
Poccutickoit ®eneparum ot 31.05.2021 Ne 287 «O06 yTBepkaeHuu penepaibHOro
rOCy/IJapCTBEHHOIO  00pa30BaTENBbHOTO  CTaHAapTa  OCHOBHOTO  OOILEro
oOpazoBanus»  (3apeructpupoBan  05.07.2021 Ne 64101), mpukazom
MununcrepcrBa npocsenienns Poceuiickon @enepannu Ne 568 ot 18.07.2022 “O
BHECEHHH W3MEHEHUN B (eaepalibHbli TOCYyAapCTBEHHBIM 00pa30BaTENbHBIM
CTaHAapT OCHOBHOro oOuiero odpaszoBanusa’ (3apeructpupoBan 17.08.2022 Ne
69675), mpukaza MmunucrepctBa Ilpocsemnienust Poccmiickori ®denepanuu oT
09.10.2024 Ne704 «O BHeCeHMM M3MEHEHUHW B HEKOTOPBIE IIPUKA3BI
Munucrepcersa [Ipocsemenns P®, kacaromuecs @OIT HOO, ®OIT OO0, ®OII
COO».

2.  OcHOBHOM 00pa30BaTEIILHON MTPOTPAMMBbI OCHOBHOTO OOIIETO 00pa30BaHMUS
I'bOY COMLI Nel m.r.t. Cyxonoa MyHUIMNAIBHOTO paitoHa CeprueBCcKkuii
Camapckoit obsacTu.

OOpa3oBaTeybHBIM  TPOILIECC  OCYIIECTBISETCS C  HCIOJIb30BAaHUEM
y4eOHUKOB, y4YEOHBIX MOCOOM, BXOIAIIMX B ACHCTBYIOIIMHN (eaepanbHbIi
nepeyeHb yueOHUKOB. [lepedeHb yUeOHMKOB €XXET0THO YTBEPKAACTCS MPUKA30M
JUPEKTOpPA IO IIKOJIE.

Ha u3ydenue anreOpsl B OCHOBHOM 1IKOJI€ BbiAensercs 306 yacos:
e B 7 kiacce 102 yaca (3 yaca B HEJIEIIO)
e B 8 kiacce 102 yaca (3 yaca B HeZIelIO)
e B9 kiacce 102 yaca (3 yaca B HeJIEIIO)

PaGouass mporpamma BKIOYaeT B Cce0s TOSICHUTEIHHYIO 3alHCKY,
IJIaHUPYEMBIE PE3YyJIbTaThl OCBOCHUS yUeOHOTO MPEAMETA, COJIEpKaHNe YUeOHOTo
npeaMeTa, TeMaTH4YecKoe IUIaHUPOBAaHME, KaJeHAapHO-TEMAaTUYECKOe -
MJIAaHUPOBAHKE, OLIEHOUHBIE MaTEPHUAIBI.



Cpok peanuzaiuu nmporpaMmmsl — 3 roja.

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yyarommxcs
HAYYHBIX TIPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH alreOpamuecKux
abcTpakuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBICHUI U MPOLIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI M BBIBOABI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JIOTHYECKOTO MBINIJICHUSI OOYYaroNIMXCsA: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE PAcCyXKIeHus, 0000IIeHNe U KOHKPETU3aIMio, a0CTparupoBaHue u
ananoruto. OOyyeHume  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITEIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpamMmmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO OOIIETO
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkmmm». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKUX
JIMHUM Pa3BUBACTCSA Ha MPOTHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydarommmcs
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3bpika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AmnreOpa» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copnepxanve auMHUM «YuWcia W BBIYKMCICHUSD CIY>KUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0Yy4arOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TIOBCEAHEBHOM



®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBPHBIMH WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
IIPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUN
OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

CopnepxaHue AByX alreOpandeckux JMHUN — « AIreOpanyecKre BhIPaXKeHUsD
U «YpaBHCHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOIMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX IIPEMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero o0pazoBaHusl YYeOHbII MaTepual IPYNIUPYETCsS BOKPYT pallMOHAIbHBIX
BbIpaXEHUI. Airedpa JEMOHCTpUPYET 3HAUCHHE MaTEMaTHKH KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJETICH, OMUCaHHWs TPOIECCOB U  SBICHUU
peanbHOTO MUpa. B 3amaun o0yuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU  JENYKTUBHBIX  PaCCyXJCHUU.
[IpeoOpazoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET pPa3BUTHUIO BOOOpAXKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTRY.

Conepxanne QyHKIIMOHATBHO-TPA(UIECKON JIMHUU HAIEJICHO Ha MOyYeHHE
oOyJaroluMuCcs 3HaHUA O (QYHKIUSAX KaK BayKHEHIIeH MaTeMaTU4ecKOW MOJeiH
JUISL OTIMCAHUS ¥ UCCIIEI0OBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. 3yueHne maTepuana cnocoOCTBYET pa3BUTHIO Y OOYHAIOIIUXCSI yMEHUS
UCTIONB30BaTh pa3jMUHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHUKUA —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKH B Pa3BUTHU LIMBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMYy MaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC PAa3Zelibl COICpPKAHUS:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HEPaBEHCTBA», « DYHKIIMM».

Ha u3yudenue yuebHoro kypca «Anredpa» orBogutcs 306 yacoB: B 7 kiiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kinacce
— 102 gaca (3 Jaca B HefIeINIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]] OT OJHON (HOpPMBI 3amucu
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMoOHaIbHBIMKU YKciaMHu. PemieHne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJlbHBIM IOKa3aTeJeM: OIpe/ielieHne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeIeNIeHus, 3auch O00ibIuX uncen. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB  JIEIMMOCTH, PA3JIO)KEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAKEHMS, TMpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBoOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOKEHUE MHOTOWIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBAIPAT CyMMBI
Y KBaJIpat pa3zHocTu. @opmyiia pa3HOCTH KBaApaTOB. Pa3nokeHrne MHOTOUYJIEHOB HA
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a71a4 € MOMOIIBIO YPaBHEHHM.

JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NpOMEXKYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanpHbIX 3aBUcuMocTell. [lonarue pynkunu. I'paduk pyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux pynkmum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uucina. [lonstue 00 uppanvoOHAIBHOM YHCIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enpIM NIOKa3aTeneM U €€ cBorictBa. CTaHaapTHas 3aMUCh YUCa.

AnredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHUE aireOpandeckux ApoOeH.
PanronanbHble BhIpaXKEHUS U UX IPE0Opa3OBAHKE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPAaBHEHU C IBYMsI IEPEMEHHBIMH M CHUCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMS IIepeMEHHbIMMU. l[Ipumepnl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpeesIeHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3a1anus QPyHKIUI.

I'padpux ¢ynkuuu. YUrtenuwe cBoilcTB ¢yHkuMH 1mo €€ rpaduky. IIpumepsr
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIYy MHOXECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MIPSMOI.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknuaka u orieHka pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PelieHne cUCTEM IBYX ypPaBHEHH,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI 1apadOoJIbl, 0Ch CUMMETPHUH 1MapadOJIbI.

I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHATHE YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IOCIIEIOBATEIIBHOCTH
pPEKyppEeHTHOH (popMyioit U GopMyIIoi N-To diieHa.

Apudmernueckas u TreoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M 3KCIIOHEHUHUAIBHBIA POCT.
CI10KHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anre0pa» XapaKTepU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKu Kak cdepbl ueIoBeYecKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHUE KYJIbTYPbI 30POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAOIICH Cpelibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEONPEIAEIEHHOCTHU, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABJIATH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TPeOOPa30OBBIBATH  CYKICHUS:
YTBEPIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOKHBIC T0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUS, BBIOMpATh HaMOOJEe MOAXOMANIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM WHCTPYMEHT IO3HAHMS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIAY COOO0i;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTEJIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIPUHUMATH U (DOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJja4l, KOMMEHTHPOBATh MOJTYyUYEHHBINA Pe3yIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHAliora, OOHApYXUBaTh PAa3IUYUE M CXOJACTBO MO3MIIHM, B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTalMu U OCOOEHHOCTEHN ay JUTOPHH;

MOHMMATh ¥ UCIIOJIb30BaTh MPENMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPAMHHUPOBATH CBOM JAEUCTBHUS C JAPYTMMH YIEHAaMU KOMAaH/IBI,
OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pElIEHUs C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHusI MaTeMaTUYECKOH 3aauu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTA ACATEIBHOCTH MTOCTABICHHOW 1IEIU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BeImonHATE, codeTas yCTHBIE W MUChMEHHBIC TPHEMBI, apUPMETHUYCCKHE
JEHCTBUS C palliOHATBHBIMU YHUCIaAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIC M JIECATUYHBIC TPOOH.

[lepexonuTh OT OMHOW (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHATLHBIC YHCTIA.

OKpyTIsATh YUCIA.

BhITIONHATS TPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCIICHHM, OLIEHKY 3HAaYEHUN
YUCJIOBBIX BBIPAKEHUHN. BBITOMHATH JAEHCTBUSA CO CTEMECHSIMH C HATYPaJIbHBIMU
MIOKa3aTEISIMH.

[IpuMeHSATh TPU3HAKH ACITUMOCTH, Pa3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCElL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 33J7[a4M, CBS3aHHBIE C OTHOIIECHUEM
BEJIWYMH, MPOTOPIIMOHANIBHOCTRIO BEIMYWH, TPOIEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl peIIeHUs 3a1ad ¢ YYETOM OTpaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonb30BaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

HaxomuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHIX
MePEMEHHBIX.

BrIimonHITE Mpeobpa3oBaHus IEI0T0 BRIPAKEHHS B MHOTOWICH TTPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BBITTONTHATE YMHOKEHHE OJIHOWICHa HA MHOTOWIEH W MHOTOYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.

OCyImecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsaTh MpeoOpa3oBaHUS MHOTOWICHOB JIJIS PEIICHHS Pa3IMYHBIX 3a1ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypadbHBIMHU ITOKA3aTEISIMU IS
peoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemlars yMHEMHBIE ypaBHEHHsA C OJHOM INEPEMEHHOW, NPUMEHSASA IPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIIOMIMXCS PEMIEHHEM JMHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaromIMHCA MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BbIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npoOeit u creneneit yucia 10.



AJiredpanveckue BbIpaKeHUS

[IpuMeHSATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BBIPAXKEHH, COEPIKAIIUX CTENIEHH C LEIbIM MOKa3aTEIIEM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[TpumensTs mpeoOpa3zoBaHUs BbIpAXKEHHUH AJISl PEIICHUs Pa3INYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PAlMOHAJIBHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYyX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT clOBeCHON (OPMYIMPOBKH 3a1adu K €€ anreOpandyeckoin
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M ITOIYYEHHBIN pe3ysbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)UuecKyo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[Tonumath ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYECHMsI), ONpPEEsITh 3HadeHHEe (YHKIUU MO 3HAUYEHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X,y =x2,y =x3,y = ||, y = VX, OIICBIBATH CBOHCTBA YHCIOBOH (hyHKIHH
o e€ rpadukxy.

K koHmy oOyueHuss B 9 kiacce oOydaromIMHCA MOJYYUT CIETYIOIIHNE
NPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrimonHsaTe apupmMeTHuecKkre 1eUCTBUSA C palliOHAIbHBIMU YUCIIaAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHUS C HUPPALMOHAIbHBIMU
YHUCIIAMH.

HaxonuTth 3HaueHus CTENEeHEN ¢ LeIbIMU TOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTh JEWCTBUTENBHBIE YHCIIA, BBIIOJHATH NPUKUIAKY peE3yibTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHBIC YPaBHEHNUS, YPaBHEHHUs, CBOISALINECS K HUM,
pocTerne APOOHO-PAlMOHAIIBHBIE YPABHEHHUS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amadM  anreOpauvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JY ypaBHEHUE WM CUCTEMa ypaBHEHUHM pPEIICHUs, €CIIM HMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPABEHCTBO, HW300pakaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUIOB. I[lOKa3bpiBaTh cXxeMaTHUECKU

PacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PU3UKHU, TEOMETPHH.

Yuc/ioBble MOCTEA0BATEIHLHOCTH H IPOTPeCCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C€  HCIOJb30BaHMEM (OpMyd N-TO  4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YuClIe 33/1a4U U3 PEaIbHOM JKU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ PaBHCHI 1 HEPABEHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ncia v BerauciaeHus. KBaapaTrHele KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 DyHKLH. OCHOBHBIC MOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o .4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 2
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaeusie — Ipakrueckue fI[Sy‘ICHPIH :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypenr
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudpmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMH
6 Apudmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiiounBaHue 1
palMoHaIBHBIX YHCEN
8 CpaBHeHue, ynopsiJouuBaHue 1
palMoHaIBHBIX YHCET
9 CpaBHeHuMe, ynops10UMBaHue 1
paIMOHAJIbHBIX YHCE
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnuoteka [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaTbHBIM 1 bubnuoteka [JOK

IIOKa3aTejIeM

https://m.edso0.ru/7f421382



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

12

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154e

13

14

CreneHnsp ¢ HaTypaJIbHBIM
IOKa3aTeneM

CreneHb ¢ HATypaJIbHBIM
MoKa3areieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemenve 0OCHOBHBIX 3aJ1a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pemnrenre ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 337124 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTHKH

Perienue oCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPaKTHKH

[Tpu3HaKH NETUMOCTH, PAa3JIOKEHUS
Ha MHOXKUTEJIN HATypaJIbHBIX YHCEl

20

21

22

[Ipu3Haku JeIUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbBIX YHCEI

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

23

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHAITBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
oOpaTHas MpONOPLUUOHAIBHOCTH
o5 KonrponsHas pabora o teme
"Panimonanenelie yncna"
26 BykBeHHbIe BbIpaXKeHUs bubmmorexa LJOK
y p https://m.edsoo.ru/7f41feec
27 DopMyIIbI
28 dopmyItbl
29 [Iepemennsle. JlonmycTumsble
3HAYCHUS TICPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa [IOK
P > Pacip https://m.edsoo.ru/7f41fafa
MIPUBEICHNE OIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPQXXEHUH, paCKPBITUE CKOOOK U brbmmorexa [TOK
P » Packp https://m.edso00.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAKEHUI, pacKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPAKEHUI, pacKpbITHE CKOOOK U
TIPUBEICHAE TTOIOOHBIX CIIAaraeMBIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoteka [JOK
IOKa3areyieM https://m.eds00.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnuoteka [JOK
II0Ka3aTeyIieM https://m.edso0.ru/7f42154e
36 CBoIiCTBa CTETICHU C HATYpPaJIbHBIM bubnmnorexa [JOK

IIOKa3aTejiIeM

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



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

bubnunoreka LIOK

37 MuoroteHel https://m.edso00.ru/7f42276e

bu6nmoreka [IOK
38 Muroror et https://m.eds00.ru/7£422930

39 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CrnoxxeHue, BBIYUTAHUE, YMHOKECHHE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnunoreka LIOK
MHOTOWJICHOB https://m.edso0.ru/7f423182

43 DopMyJIbl COKPALLIEHHOTO Bbu6moteka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a

44 DopMyJIBl COKPALLEHHOTO bubmuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a

45 ®opMyIbl COKpALIEHHOTO bubmmnoreka HOK
YMHOKEHHUS https://m.edso0o.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnmnoreka HOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2

47 DopMyJIBl COKPALEHHOTO bubmuoteka [IOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0

48 Paznoxenrne MHOrO4IeHOB Ha but6mmorexa [IOK
MHOXUTEIHN https://m.edso0.ru/7f423312

49 Paznoxxenre MHOrO4JICHOB Ha but6mmorexa [IOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe

50 Paznoxenre MHOTO4YJICHOB Ha bubmuorexa [IOK

MHOXHUTEIN

https://m.edsoo.ru/7f4239de
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Pazioxenne MHOTOYJIEHOB Ha

51
MHOXXHUTEIHN
59 KonrponsHas pabora o teme
"Anrebpanyeckue BbIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHECHHS,
PaBHOCUIILHOCTh YPaBHEHUN
JIuneliHoe ypaBHEHHE C OTHOU
54 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
JInHeliHOEe ypaBHEHME C OHOU
55 HepeMeHHO}I;II: pelIeHre TMHEWHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 MEPEMEHHOMH, peleHHe TMHEHHBIX
YpaBHEHUI
57 Pemenne 3aga4 ¢ moMOIIbIO bu6nunorexa LIOK
ypaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bubmmoreka IIOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmorexa LIOK
YpaBHEHHU https://m.edso00.ru/7f4209a0
50 Pemmenne 3aga4 ¢ TOMOIIBIO bu6nunorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubnuoteka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JluneitHoe ypaBHEHHE C TBYMS bubnmnorexa [JOK

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a
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Cucrema 1ByX JIMHEHHBIX

bubnunoreka LIOK

63 YpPaBHEHUH € IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IEByX JIMHENHBIX
YpaBHEHHH € IByMsI IEpEeMEHHBIMU
65 Cucrema ziByx JIMHEMHBIX
YpaBHEHHH € IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C IByMsI [IE€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no teme bubmmnoreka HOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsiMoi bubmorexa LOK
https://m.edsoo.ru/7f41de76
bubnmnoreka HOK
[ Hucrorbie HpoMeky Tt https://m.edsocL).[ ru/7f41df2
75 YucnoBble TPOMEXYTKH
76 PaccrositHre MeX Ty TByMs TOUKaMHU
KOOPJIMHATHOW MPSIMOI
77 PaccrosHne Mex1y 1ByMs TOUKaMHU

KOOPAMHATHOU IIPSMOM
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78 [IpsimoyronbHas cucrema Bu6muoteka [JOK
KOOpJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubmuoreka [IOK
KOOpJMHAT Ha TNIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX Bu6muoteka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 QEeHHerpa¢?KOBpeanLme
3aBUCHMOCTEH
bubmmnoreka HOK
8 Honsrue yicuii https://m.edSO(])_.I ru/7f41ef06
86 I'padux pyHkImm
N . bubnnorexa [JOK
87 Ceoficrsa pyniunil https://m.edsog)_.[ ru/7f41f078
N . bubnnorexa [JOK
88 Cofictsa pynicunil https://m.edsog)_.[ ru/7f41flfe
. bubnmnoreka [JOK
89 Junefinas pyHKus https://m.edSO(])_.[ ru/7f427282
. bubnuoteka [JOK
%0 Junefinas pyHKus https://m.edso;.I ru/7f427412
o1 [Toctpoenue rpadurka TuHEHON bubmuoreka [JOK

byHKIIN

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

92

[Toctpoenune rpaduka TUHEHHON
byHKIII

93
94

I'padux pynkunm y =[x|
I'paduk pynkmm y =[x|

95

KonrponsHas pabora o teme
"Koopaunats! u rpaduku.
Oynkuun" / Beepoccuiickas
npoBepovHas pabora

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

96

97

98

HroroBast KOHTpOJIbHAS paboTa /
Bcepocculickas nposepodHas
pabora

IToBTOpEHHE OCHOBHBIX MMOHATHH H
METOJIOB Kypca 7 Kiacca,
000011eHUE 3HAHUN

HOBTOpeHI/Ie OCHOBHBIX ITIOHATUH U

METOIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6c¢c

bubmmoteka IIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

bubmmoreka IIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/JIOB Kypca 7 Kiacca,
000011eHEe 3HAHUHT

101

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METO/JIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

bubnunorexa LIOK
https://m.edsoo.ru/7f42a27a



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

[ToBTOpEHNE OCHOBHBIX OHATUN U

bubnunorexa LIOK

102 METOZ08 Kypca 7 Kfacca’ . https://m.edso0.ru/7f42a900
0000111eHNE 3HAHUHA
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f42a900

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
°
JIE-II Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fI[:;:eHl/lﬂ :)l;l[()l;l;zil;fenbnme
padoThI padoThI pecypeni
1 KBagparHslii KOpeHb U3 yucia 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIrMOHAILHOM 1 bubnnorexa [JOK
4yHUCIIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
MPPALMOHATIBHBIX YUCET
4 JecsaTuynbie NpUOIKEHUS 1
MPPALMOHATEHBIX YHCET
5 JlelicTBUTENbHBIC YKCTIA 1
5 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucel
3 Apudmerndeckuil KBaapaTHbIH 1
KOpEHb
9 YpaBHeHMe BHIa X2 = a 1
10 CaoticTBa apuMeTHuIecKux 1 bubnmnoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CaotlicTBa apuMeTHuIecKux 1 bubnuoteka [JOK

KBaJpaTHBIX KOpHEH

https://m.edso0.ru/7f42d862



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

[IpeobpazoBanue YUCIOBBIX

12 BBIPAKEHUI, COMEPKALINX buGnuorexa [IOK
P > CONCpAAIL https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCIOBBIX
13 BBIPAXKEHUI, COAEPIKALINX buGnuorexa [IOK
p ’ p https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpaszoBaHKe YUCTOBBIX
14 BEIpAKCHUH, COCpKAINX bubnnorexa [JOK
P » COACPHaALll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
15 BBIPAXKEHUI, COLEPKALIUX Bubmiorexa OK
p > coneprRatt https://m.edso00.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHn ¢ LETBIM II0Ka3aTeIeM Bubmiorexa OK
1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT JIEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso00.ru/7f436098
JUTUTEITLHOCTH TIPOIECCOB B
OKPYXKaroIeM MUPe
18 CBolicTBa CTENEHH C LIEJIbIM bubnuoreka [{OK
oKa3aTejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM but6mmorexa [IOK
noKaz3arejieM https://m.edso0.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LEJIBIM bubmuorexa [IOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
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

CBoiicTBa CTENEHH C IIEIBIM

bubnunoreka LIOK

22 MOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBaapatHplii TpéxuineH
o5 Paznoxenue kBapaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxxeHnue KBaJipaTHOrO bubnmnoreka HOK
TpEXWIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponpHas pabora mo Temam
27 "KBagparusie kopHU. CTENEHU. bubmmorexa LIOK
Kpaparibiii Tpexnes” https://m.eds00.ru/7f42ec80
bubmmoreka [JOK
28 Aarebpantieckas ApoOk https://m.edSO(])_.I ru/7f430382
JomycTrumMble 3HaYEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIPaKEHUS
JomycTrumMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpandeckoi Jpoou https://m.edsoo.ru/7f4308e6
. bubnmnoreka [JOK
32 Coxpamene apodei https://m.edSO(])_.[ ru/7f430a8a
. bubnmnoreka [JOK
33 Coxpauerne apobeit https://m.edSO(])_.[ ru/7f430f44
34 Coxkparienue apodeit bubnnorexa [IOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
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

CrnoxeHue, BEIYUTAHUE,

35 MHOKEHHE U JIETICHUE Bubmzorexa HOK
4 A . https://m.edsoo.ru/7f43128c
anreOpanvecKkux apooeit
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHE U AeJICHUE Bubmorexa LIOK
Y . https://m.edsoo.ru/7f4315c0
anreOpandecKux aApooeit
Co)keHue, BEIYMTaHUE,
37 MHOKEHHUE U [EIICHUE Bubmorexa IIOK
Y g . https://m.edsoo0.ru/7f4318c2
anreOpandecKux Apooeit
Clo)xeHue, BEIYMTaHuE,
38 MHOKEHHE U JIETICHUE Bubmorexa HOK
Y A N https://m.edsoo.ru/7f431a20
anreOpanvecKux apooeit
ITpeoOpasoBaHue BBIPAKEHHIA,
39 cop e >112a nX anred ];I/Iqecm/le Bubmzorexa IOK
ACPRAt p https://m.edsoo.ru/7f43259c
npodu
[IpeobpazoBanue BhIpa)eHUH,
40 COZIEPKAIIUX AJIreOpandecKue Bubmoreka HOK
P p https://m.edsoo0.ru/7f432736
npodu
IIpeoGpa3oBaHye BEIpAKECHUM,
41 cop e >1]za UX anreo znqecm/le Bubmrorexa IOK
Flepraiit p https://m.edsoo0.ru/7f432736
Ipobu
42 KonTtponbHas pabora o Teme bubmuorexa [IOK
"Anrebpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnunorexa LIOK
43 K
BA/IpATHOC ypanHEHHS https://m.edsoo.ru/7f42eela
44 HenonHoe kBajipaTHOE ypaBHEHHE Bubmuorexa LIOK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
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

bubnunoreka LIOK

45 Henonrioe kBazpartoe ypasiieine https://m.edsoo.ru/7f42eela
46 ®dopMyia KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
48 dopmyia KOpHEH KBaJIPaTHOTO bubnmnoreka HOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Buera https://m.edsoi_.[ ru/7f42fef0
bubnnorexa [JOK
>0 Feopena Bitera https://m.edso:)_.[ru/7f430076
51 Pewienue ypaBHeHuUi, CBOASAIIMXCA bubnuorexa [IOK
K KBaJIpaTHbIM https://m.edso0.ru/7f43c542
59 Pemenne ypaBHeHUMH, CBOAANIINXCS bubmmnoreka HOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue npodHO- bubmuoteka [IOK
palOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoGHO- bubmuoreka [IOK
panuoHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TeKCTOBBIX 3a7a4 ¢ bubmmoteka IIOK
IIOMOILBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3amay C bubnunorexa LIOK
MOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edso0.ru/7f42{8f6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBanpaTHbsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
58 JInHeitHoe ypaBHEHHE C IBYMS

NepEeMEHHBIMH, ero rpauk,



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
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

IIPUMEPBI PELLICHKS YPAaBHEHUH B
LEJIBIX YHUCIIax

59

JInHeHOE ypaBHEHHE C IBYMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IpUMEpHI pelIeHHs ypaBHEHHUH B
EJIBIX YUCIIaX

60

61

62

JIuHeitHoe ypaBHEHHE C IBYMS
NEepEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI pelIeHHs YpaBHEHHUH B
LEJbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMECHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMEHHBIMU

63

64

65

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

66

['padmueckas uHTEpHIpETALUS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYyMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edso0.ru/7f43d6d6

67

['padmyeckas nuHTEpHIpETALUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edso0.ru/7f43d6d6



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

Y CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne TEKCTOBBIX 3aj1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Penienne TekcTOBBIX 3a7a4 ¢
IIOMOUIbIO CUCTEM YPaBHEHUN
70 Pemienne TeKCTOBBIX 3a11a4 C
IIOMOUIbIO CUCTEM YPaBHEHUN
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEWHBIX HEPABEHCTB C bubnuoteka [JOK
OJIHOY IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
N3obpakenue pereHus
80 JIMHENHOIO HEPABEHCTBA U UX bubmmorexa LIOK

CHCTEM Ha YHMCIIOBOM MPSAMOM

https://m.edsoo.ru/7f42c9e4



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

N3obpakenue pemeHus

81 JUHEHHOTO HEPaBEHCTBA U UX bubmmorexa [JOK
B . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMO
KonTtponbHas pabora o Temam
82 "HepaBenctBa. CucteMbl
ypaBHeHHI"
bubnmnoreka HOK
83 Honsme dynicin https://m.edSO(I)l. ru/7f433c12
84 OO6nactb onpeneneHus u bubnnoreka [JOK
MHOECTBO 3HAUYCHHUI (DyHKIIHU https://m.edsoo.ru/7f433d84
85 CniocoOsb1 3a1anus GpyHKUINN
86 I'padux pynkumm
87 CaoiicTBa (QyHKIIUU, UX
OoTOOpakeHHE Ha rpaduke
88 UreHue u mocTpoeHue rpapuKoB
byHKIHI
89 [Ipumeps! rpagukoB GyHKIHH,
OTPaKAIOMINX peATbHBIE TPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO
90 " Z6p:TH};I-O HpOHOpHLHOHaHII:HBI}; bubmmorexa LIOK
SABHCHMOCTH, HX rpachHK1 https://m.edsoo.ru/7f434bbc
91 l'unepbona
bu6muoreka [JOK
92 Pinepbora https://m.edso;.I ru/7f4343e2
93 Tpaduk dyHKIH ¥ = X° bubmoreka IIOK

https://m.edso0.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

OyHkn Y =X3, Yy = X3,y =YX,y =

94 [x|; rpaduueckoe penieHne bubmorexa [IOK
- 1P . P . https://m.edso00.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypCcOB 7 U 8 KJIacCOB,
95 06061HCHI/I}elp3HaHI/I171 / Bubmorexa LIOK
B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas npoepoyHas Bubmorexa LIOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
0000111EH1Ee 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
98 METOJIOB KYPCOB 7 U 8 KJ1acCOB Bubmorexa LIOK
/OB XYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
99 METOJIOB KYPCOB 7 U 8 KJIacCOB Bubmaorexa IIOK
7108 KYP . ’ https://m.eds00.ru/7f437510
00001IeHEe 3HAHNI
IToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB Bubmaorexa IIOK
P . ’ https://m.edso0.ru/7f4376b4
00001IeHnE 3HAHNI
[ToBTOpEHKE OCHOBHBIX MOHATUN U
bubnunorexa LIOK
101 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

000011IeH1Ee 3HAHWI

https://m.edso0.ru/7f436b88



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

IToBTOpEHNE OCHOBHBIX OHATHI U

bubnunorexa LIOK

102 MCTONOB KypeoB 7UH 8 knaccos, . https://m.edso0.ru/7f437858
000011IeH1E 3HAHUI
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f437858

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoanusie  Ipaxrudeckue fI[Sy‘ICHPIH :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypeni
PanmonansHBIC YnCHa,
1 HppalioOHaNIbHBIC YKCIia, KOHECUHbBIE 1
1 OECKOHEUHBIC ICCATUYIHBIC ApOoOU
MHOXeCTBO JIeHCTBUTEIBHBIX
2 YHCell, ACHCTBUTENLHBIC YHCa KaK 1
OCCKOHEYHBIC JECATUUHBIC TPOOH
BzanMHO ogHO3HAYHOE
COOTBETCTBHUE MEXTY MHOKECTBOM
3 JIEHCTBUTEIILHBIX YHCEIT U 1
MHOXECTBOM TOUYEK KOOPAMHATHOM
IpsAMON
CpaBHEeHHE TEUCTBUTEIBHBIX YHCEIT,
4 apupMeTHIECKue EHCTBUS C 1
JeHCTBUTEIBHBIMU YHCIaMU
5 [IpubnmxE€HHOE 3HaUCHNE 1
BEJIMYUHBI, TOYHOCTH NMPUOIIKESHUS
OxkpyriieHue yucen 1
OxkpyrieHne uucen
8 [Ipukuaka u oLleHKa pe3yJIbTaTOB 1
BBIUMCIICHU N
9 [Ipukuaka u oLleHKa pe3yJIbTaTOB 1

BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemenue

10 aBHEHUI, CBOJSIINUXCS K bubmorex LOK
yp N » CBOVI https://m.edsoo.ru/7f43bf66
JTUHEHHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YPaBHEHUN, CBOJSIIMXCS K
JINHENHBIM
KBanparHoe ypaBHenue. Penienue
12 ABHEHMM, CBOJISAIIIUXCS K bubmmorexa [JOK
yp >, CBOAUI https://m.eds00.ru/7f43c542
KBaJIPaTHBIM
KBanpatHoe ypaBHenue. Pemenue
13 aBHEHUI, CBOSIINUXCS K bubmmorexa [JOK
yp » CBOMAIHL https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 bukBaapaTHbie ypaBHEHUs bubmmorexa [JOK
AP P https://m.edso0o.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK
a3 P https://m.edsoo.ru/7f43c3d0
IIpuMepsl perieHus ypaBHEHUN
16 TPETbEU U YETBEPTOU CTENEHEN
pa3iIoKeHNUEM Ha MHOKUTEIH
IIpuMepsl penieHus ypaBHEHUN
17 TPETbEU U YETBEPTOU CTENEHEN
pa3noKeHNUEM Ha MHOKUTEIH
18 Pemenue npoO6HO-panioOHAIbHBIX bu6muoreka [JOK
YpaBHEHHU https://m.edso00.ru/7f43c9b6
19 Pemenue npoO6HO-panioOHAIbHBIX bubmuorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
20 Pemmenne TekcTOBBIX 33124

aHFC6paI/I‘{eCKI/IM METOAOM



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

21

Pemienue TeEKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

KonTponbhas pabota no teme
"YpaBHeHHs C OIHOM nepeMeHHOM'

24

YpaBHEHHE C ABYMS [TIEPEMEHHBIMU
U ero rpaduk

bubnunorexa LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU
u ero rpapuk

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU
U €€ pelieHue

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

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU
U €€ peneHne

29

30

31

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEpPEeMEHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



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

Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU
Pemrenue cucreM 1ByX ypaBHEHHH,
33 OJTHO M3 KOTOPBIX JTMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'paduueckas uTEepIIpeTalus
34 CUCTEMBI YpaBHEHUH C TBYMS
MIePEeMECHHBIMU
35 Pemennie TekcTOBBIX 33724
anredpanvdeckuM crnocooom
36 Pemenune TekcToOBBIX 33124
anredpanvdeckuM crnocooom
37 KonTponbhas padota no teme
"Cucrembl ypaBHEeHH"
38 UYucnoBblie HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bubnuoteka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C

OJIHOU MEPEMEHHON U X PEUIECHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PEIICHUE
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
46 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX Bu6muoteka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA M UX
peleHue
50 KBangpaTHbie HEpaBeHCTBA M X
perieHue
I'paduueckas nHTEpIpETALIASL
o1 ng'j;eHCTB U CI/ICTSMF:-Iep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMS TIEpEMEHHBIMA
I'paduueckas uHTEpIIpeTALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMA
53 KonrtponbHas pabora no teme
"Hepasencrsa"
54 KBanpartuunas ¢pynkuus, e€ rpaduk bubmuorexa [IOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpagux bubmuorexa [IOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBagpatuunas ¢ynkuus, e€ rpagux bu6muoreka [IOK

U CBOWCTBa

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboina, KOOPAMHATHI BEPIITHHBI
napaboJibl, 0Cb CAMMETPHUH
napadoJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJIb

bubnunorexa LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboibl, 0Cb CHMMETPUH
napaboIIbl

bubmuoreka [{OK
https://m.edsoo.ru/7f43alac

bubmuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubnunoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboIIbl

63

64

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu ynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

65

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

66

67

I'padukn pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuku Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|



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

I'padpuxu Qynkumit: y =kx, y =kx +

08 b, y=k/x, y=x3, y=vx, y=[X|

69 KonrponsHas pabora o reme bubnuoreka [JOK
"Oyukuun" https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncaoBoOM bubnunoreka LIOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3asiaHue 1oCIe10BaTEIbHOCTH

71 peKyppeHTHON HopMyIIoi U bubmorexa [IOK

. https://m.edsoo.ru/7f43ebda

dbopMyIoii N-TO UIeHa

79 Apudmernueckas u bubnuorexa [IOK
reoMeTpuyecKasi Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyeckast Iporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIisl N-TO YIeHa

74 apu(pMeTHIECKON 1 bubmmnoreka HOK
reOMETPUYECKOUN IIPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N UJICHOB
@opMyIisl N-TO YIeHa

75 apupMeTHIECKON U bubmuorexa [IOK
reOMETPUYECKOUN IIPOrPECCUi, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N UJICHOB
@opMysl N-TO YIeHa

76 apupMETHIECKON U bubnuoteka [JOK
reOMETPUYECKON IPOrPECCUN, https://m.edso00.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB

77 ®opmyJibl N-To wieHa bubmuorexa [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43f72e



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

Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

78

@opMyisl N-TO YIeHa
apudmeTnuecKoit u
Ir€OMETPUYECKON ITPOrPECCUN,
CyMMBI IIEPBBIX N YICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4aeHOB
apumMeTnIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMU Ha KOOPJUHATHOMN
IJIOCKOCTH

80

N306paxkeHne 4ieHoB
apuMeTHIecKoi u
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJIMHATHOM
TTOCKOCTH

81

82

83

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CHoxXHEIe IMPOLCHTHI

Cno’xHbIe MPOLIEHTHI

bubnmorexa LIOK
https://m.edsoo.ru/7f43fe0e

bu6nmorexa LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbnas pabota mo Teme
"UucIIoBEIE ITOCIIENOBATEILHOCTH "

[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHHE, JICHCTBUS C
JCHCTBUTEIILHBIMU YHCIIAMH,
quCiIoBas npsamas

bubnunorexa LIOK
https://m.edsoo.ru/7f4404f8



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

86

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TPOTOPIHH

87

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3anus 3HaHH.

Oxpyrienue, NpuOIMKEHUE, OIIEHKA

88

89

90

91

92

93

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTHu3aInus 3HaHuH. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0CO00M

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0CO00M

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 aprU(PMETHISCKUM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cCHCTEMaTH3aIHs 3HAHUM.
[IpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/'I, A0IMYCTHUMBIC 3HAYCHHA

[ToBTOpEeHUE, 0600IIEHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIPKECHUH, TOMYCTUMBIC 3HAUCHUS

[ToBTOpenue, 0600mEeHNEe U
CUCTEeMAaTH3aIHsI 3HAHHA.

bubnuoreka [{OK
https://m.edso0.ru/7f443b12

bubnuoreka [IOK
https://m.edsoo.ru/7f443cd4

bubnmorexa LIOK
https://m.edsoo.ru/7f443fea

bubmuoreka [{OK
https://m.edsoo.ru/7f4441ca

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f4446f2



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
https://m.edsoo.ru/7f4446f2

[IpeobpazoBanue anredpandecKkux
BBIPKCHUH, IOMYCTHUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

bu6nmoreka [IOK

o4 [IpeoOpaszoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE U

95 cucremaTusanus 3HaHuil. OyHKuuu: bubnnorexa [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHY: bubnnorexa [JOK
IMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI
[ToBTOpeHue, 06001IeHNE 1

97 cucTeMaTtu3aius 3HaHu. OyHKIMY: bubnnorexa [JOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI
[ToBTOpEeHue, 06001IeHNE 1

08 cucTeMaTtu3anus 3HaHu. OyHKIMY: bubnmnorexa [JOK
IOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edso0.ru/7f4452e6
byHKIHI
[ToBTOpEeHUE, 0600IIEHNE 1

99 CUCTEMAaTU3ALMs 3HAHUM. bu6muoreka [JOK
I'paduueckoe penieHne ypaBHeHUN https://m.edso0o.ru/7f445516
U UX CUCTEM

100 [ToBTOpenue, 0600mEeHNEe U

CHCTeMaTHu3alus 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmueckoe pemenne ypaBHEHUI
U HX CUCTEM

101 Hrorosas kKoHTpoJIbHAsE paboTa 1
102 O606H}€HI/I€ A CUCTEMAaTU3ALU 1
3HAHUN
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€er0 00pa30BaHuUs
pe3yJabTara
1 Yucna v BBIYUCICHUS
11 BoimonusATe, coyeras  yCTHbIE M MHCbMEHHBIE  MPUEMBL,
' apudMeTHIECKUE ACUCTBHS C PAIIMOHATBHBIMU YHUCITAMH
Haxoguth  3HAYeHHS  YHCIOBBIX  BBIPAKCHHM,  IPUMEHATH
1.2 Pa3HOO00pa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCICHHUS 3HAYCHUH TPOOHBIX
BBIPXCHHH, COJIEPIKAIUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH
[lepexomuTs OT oOmHOH (GOPMBI 3amKMCH YUCE K JIPYyrou
13 (mpeobpa3oBbIBaTh  JIECATHUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHATBHBIE YHCITA
15 OKpyraTh uncia
BBITIONHATE MPUKUIKY U OIEHKY Pe3yJIbTaTa BBIYHCICHUH, OIICHKY
1.6 3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O
CTETICHSIMH C HATYPaJIbHBIMU TIOKa3aTeIISIMA
17 [TpuMeHSTh TPHU3HAKHA JCITUMOCTH, PA3JIOKCHHE Ha MHOXKHUTEIN
' HATYPaJIbHBIX YUCEI
Pemarh MpakTUKO-OPHEHTUPOBAHHBIE 3a/layl, CBS3aHHBIE C
OTHONICHHEM  BCIWYHWH,  IMPOMOPIHOHAIBHOCTBIO  BEJIUYHH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAThl PEIICHUs 3a1ad C
Y4ETOM OTpaHUYCHUH, CBI3aHHBIX CO CBOWCTBAMHU pacCMaTPHUBAEMBbIX
00BEKTOB
2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonp3oBaTh anreOpanyeckyl0 TEPMHHOJIOTHIO W  CHMBOJHKY,
' IPUMEHSATH € B IPOLIECCe OCBOCHMS yUeOHOT0 MaTepuana




HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYEHUSX NMEPEMEHHBIX
23 BoinmonusaTe mpeoOpazoBaHUsl IENOr0 BBIPAXKEHHS B MHOTOWIECH
' MIPUBEICHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BBINONMHATE YMHOXEHHUE OJHOWICHA HA MHOTOWICH U MHOTOYJICHA Ha
24 MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMBbI W KBajpara
pa3HOCTH
OcymiecTBIATh  Pa3oKEHHE MHOTOWIEHOB HA MHOXHUTEIU C
2.5 MOMOIIbIO BEIHECEHHSI 32 CKOOKHU OOIIET0 MHOXHUTEIS, TPYIITUPOBKH
CJIaraeMbIX, MPUMEHEHUs (POPMYII COKPAIIEHHOTO YMHOKEHHSI
26 [TpumeHsTH MpeoOpa3oBaHMsI MHOTOUICHOB ISl PEIICHHSI Pa3THIHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pPealbHON MPAKTUKU
27 Hcnonb30BaTh CBOMCTBA CTEIIEHEH C HATYpPaJIbHBIMHU ITOKA3aTEIAMU
' JUTsI IpeoOpa3oBaHusl BhIpAXKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemarp nuHeliHblE ypaBHEHHUS C OIHOW MEpEMEHHOW, MpUMEHssS
3.1 npaBuiIa Mepexoaa OT UCXOJIHOTO YPAaBHEHHSI K PABHOCHIIEHOMY €MY.
[TpoBepsTs, SBISETCS U YUCIO KOPHEM YPaBHEHUS
3.2 [TpumensaTs rpaduyeckue METOAbl NpPU PEHICHUH JTMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupare mnpuMepsl Tap YHCEN, SBISIOMIMXCS — peIIeHUEeM
' JMHEWHOTO YpaBHEHHUS C JIByMsI TIEPEMEHHBIMU
CTpouTh B KOOPIUHATHOM TUIOCKOCTH I'padUK JINHEHHOTO ypaBHEHHS
3.4 C IByMsl IIEpEMEHHBIMU; MOJIb3YSCh IPa(hUKOM, IPUBOAUTH TPUMEPHI
peIICHHS ypaBHEHHS
35 Pemate cucTteMbl JIByX JIMHEWHBIX YpPaBHEHHH C  JAByMS
' NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKu
CocTaBisTh U pelaTh JUHEHHOE YpaBHEHNE UITH CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHIA IO YCIIOBHIO 3a/1a4H, HHTEPIPETHPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4yM MOJTy4YeHHBIN pe3ybTar
4 Koopaunate! u rpadguku. OyHKInu
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alHCHIBATh

YU CJIOBBIC TPOMCIKYTKH HA a.HI‘66paI/I‘-IeCKOM SA3BIKC




42 OTtMmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM
' KOOpJMHATaM
43 Crtpourts rpaduku iuHeHHbIX QyHKuMd. CTpouTh rpaduk GyHKINN Y
' = [x]
OnuceiBaTh ¢ MOMOIILI0 (PYHKIHMN W3BECTHBIE 3aBUCUMOCTH MEKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHE, IIEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 Haxoauth 3HadueHne QyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
4.6 uH(popMaIMK, HW3BJICKAaTh M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpaMKOB peaIbHBIX MPOIECCOB U 3aBUCHMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Uucna u BBIYUCIECHUS
Hcnonp30BaTh  HadajdbHBIC  TPEACTABICHUS O  MHOMKECTBE
11 JNEHCTBUTENBHBIX YHCET 711 CPAaBHEHUS, OKPYTIICHHUS U BHIYUCIICHU,
' HU300paxkaTh JEHCTBUTEILHBIC YHCIIA TOYKAaMH Ha KOOPJIWHATHOU
IpsAMOi
[IpumensTh TOHSATHE AapU(PMETUYECKOTO KBAJAPATHOTO KOPHA,
1o HaXOJWTh KBAaJPaTHbIC KOPHHU, HCIONB3Ys TPU HEOOXOTUMOCTH
' KaIbKYJSTOD, BBITIOJTHSITh npeoOpa3oBaHus BBIpAXECHHH,
CoJIeprKaNINX KBaJIpaTHbIC KOPHH, UCTIOIB3Ys CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucy OONBIIAX M MaJbIX YHCET C TOMOIIBIO
' JECATUYHBIX Apo0eii u cTeneneli yrcna 10
2 AnrebpanuecKue BhIpAXKEHUS
[TpuMeHSTh TIOHATHE CTENEHU C IIEeJBIM TOKa3aTelIeM, BBITIOIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIM
MoKa3areyieM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

3.1

3.2

3.3

[TpumeHsTH TpeoOpa3oBaHus BBIPAKEHHUNA IS PEHICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOOAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/If/'I C IByMs

MNEPEMCHHBIMU

[IpoBoaNUTE NpOCTEHIINE WCCIECIOBAHNUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKHM 3amauu K €&
anreOpanyecKor MOJENN C MOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsSITh CBONCTBAa YHUCIIOBBIX HEPAaBEHCTB JMJIi CpPaBHEHHS,
OLICHKH, pPelIaTh JIMHEWHbBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIUH
[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAJIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHHMsI), OINpPENEeIsITh 3HaueHUE
(YHKIMU 110 3HAaYEHUIO apryMeHTa, ONpeAessTh CBOUCTBA (DYHKIMU
o e€ rpauky
CrtpouTth rpauku 1eMeHTapHbIX GYHKIUN BUa:

y=k/x

k/x




, Y =X3, Y = X3, ¥ = [X|, omuCBIBaTh CBOWCTBA YMCIOBOM (YHKIUU MO €€
rpaduxy

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Yucna u BBIYUCIEHUS
11 CpaBHMBaATh U yNOPSAJOYMBATH PALMOHAIBHBIE U HpPpPALMOHAIIbHbBIC
' qyucia
BrinonHsaTe apudmMeTHuecKue 1eHCTBUS ¢ palliOHATbHBIMU YHUCIIAMH,
1.2 CcOoYeTasi YCTHbIE MU MUCbMEHHBIE MPUEMBI, BBIIIOJHATH BBIYMCIIEHUS C
HMppaurOHaJIbHBIMHA YHCIIAMHU
13 HaxonuTe 3HaueHUs cTeneHeld C LENbIMUA MOKa3aTeIs MU U KOPHEH,
' BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKEHUN
14 OKpyriiaTh  JEHUCTBUTEIBHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
' pe3yJibTaTa BEIYMCIEHUN, OUEHKY YHCIOBBIX BHIPAXKEHUI
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemlare nuHElHBIE W KBaJpaTHbIE ypPaBHEHUS, YpaBHEHUS,
' CBOJISIIIMECS K HUM, TPOCTEHIIIHE JPOOHO-pallMOHAIbHBIE YPAaBHEHUS
Pemate cucTemsl IByX JJMHEHHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemath TekcTOBBIEC 3aauM anreOpandeckKuM CIocoOOM ¢ TTIOMOIIBIO
2.3 COCTAaBJICHUSI YPABHEHMS WIM CHUCTEMBI JIByX YPaBHEHUH C JBYyMS
MePEMEHHBIMU
[IpoBOAMTHL MPOCTEUIINE WCCIECIOBAHUS YPABHEHUM M CHCTEM
Y YpaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpadUuyecKux
' MIPEACTABICHUH (HANpUMep, yCTaHABIMBATh, UMEET JIM YpaBHEHUE
WIHM CHCTEMA YpaBHEHHH pelIeHus], €CII UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHWHBIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpHMOﬁ, 3aIMCbIBAaTh PCHICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacnosnaBath  (QyHKIMHM  W3Yy4YEeHHBIX  BHAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadpukoB dynkimii Buma: Y=Kx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMU Buga Y = VX, Y = |X| 1 OMUCHIBATH

CBOICTBa PYHKIIMI

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TIpauKu KBaJpaTHUHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

TEOMETPUH

ApudmeTrndeckasi U reOMeTpUYecKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
IIPU pa3HbIX COCO0aX 3aaHus

BBINONHATE BBIYMCICHUS C UCMONb30BaHUEM (OpMyn N-TO wiieHa
apupMeTHUYECKOil ¥ TEOMETPUUYECKON MPOTrpeccHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICI0BAaTCIBHOCTHU TOYKaMU Ha

KOOPJAMHATHOM MIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna 1 BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 apoGeit k npyroil. IloHsATHE palMOHAIBHOrO 4YMCIA, 3alKMCh, CPaBHEHUE,
YIOPSIOYUBAHUE PALMOHATBHBIX YHCEI
12 Apudmernueckue AecTBUS C pallMOHATIBHBIMY YMCiIaMu. Pemienue 3a1a4 u3
' peanbHON MPaKTUKU Ha YacTH, HA IpOOH
13 Crenenp ¢ HaTypalbHBIM IIOKa3aTelIeM: OIpeesieHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBIINX YHCEl
14 [IponeHTsl, 3auch NPOLEHTOB B BUAE ApoOU U JIpoOU B BHUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 33124 HA MTPOLIEHTHI, PEIICHUE 3a71a4 U3 pealbHON MPAKTHKH
. [IpumeHeHne TPU3HAKOB JEIUMOCTH, pAa3JIOKEHHE HAa MHOKUTEIH
' HaTypaJbHbIX YHCEI
16 PeanbHble  3aBHMCMMOCTH, B TOM 4YHclIe TpsMas U oOparHas
' MPONIOPIIMOHATLHOCTH
2 Anrebpanueckue BbIpaXeHUs
”1 IlepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAKEHUS € TepeMeHHOM. JlomycTumble
' 3HA4YECHUs IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXIy BEJIHMUYMHAMH B BUAE (HOPMYJIBL.
' Brraucnenus no popmynam
23 [IpeoOpasoBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIpKCHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
’ OnHounensl 1 MHOTOWIeHbI. CteneHb MHOrowieHa. CiiojkeHue, BEIYUTaHuE,
' YMHOXCHHE MHOTOYJICHOB
@opMyNbl  COKpalIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI W KBajpaT
2.6 pasHocti. DopMyna pa3sHOCTH KBajapaToB. Pa3nojkeHHe MHOTOYJICHOB Ha
MHOKHUTEITH
3 YpaBHeHHs
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBUja MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCWIIBHOCTh YpaBHEHUH




3.2 JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEHW JIMHEWHOIO
' YPaBHEHUs, PELICHUE JINHENHBIX YPaBHECHUU
33 CocraBiieHre ypaBHEHUH 110 yCIOBUIO 3aJa4i. Perienne TeKCTOBBIX 3a1a4 ¢
' IIOMOILBIO YPaBHEHUM
3.4 JIuneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 Irpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs IE€pEeMEHHBIMU. PerieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [Ipumepsl penieHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunata Touku Ha psaMoit
4 YucnoBsle MPOMEXKYTKH. PaccTossHuE MeX Ay JByMs TOUKaMH KOOPIUHATHON
' IpsAMON
43 [IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuuncca U opauHAaTa
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
14 ITpumeps! rpadukoB, 3aaHHbIX GopMysiamu. UteHune rpaduKoB peabHbIX
' 3aBUCHUMOCTEHN
4.5 [Honstue @pynkunu. I'papuk pynkuuu. CroiicTBa pyHKuIMN
4.6 JIuneitnas pynkuus, e€ rpaduk. I'padux Gynkmm y = ||
47 I'papuueckoe pemieHHe JIUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 KBanpatusiit kopeHp u3 uyucna. [loHstue 00 upparMoHaIbHOM YHCIIE.
' JlecaTUUHBIE TPUOINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apumeTHyecKMX KBAJApPAaTHBIX KOPHEH M MX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpaKEHU I u BBIYHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA
13 Crenens ¢ 1enpIM 1okasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaKEeHUs




21 KBampaTtHblii TpEXuieH, pa3IoKEHHE KBAaJpaTHOIO TPEXUWIEHA Ha
' MHOXKHUTEIHN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandecKkoi 1poou

2.3 CrnoxeHue, BRIYMTaHUE, YMHOKCHHE, JICTICHUE allreOpandecKux apooei

2.4 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEeHUs U HEPABEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUI, CBOAAIIUXCS K IMHEHHBIM U KBaIPATHBIM

3.3 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS

I'padmueckas nuHTEpHIpeTalls ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C IBYMs NIepeMeHHBbIMU. [Ipumeps! pemenus cucreM
HEJTMHEWHBIX ypaBHEHUH C IByMS IIepeMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33124 anredpandeckum crnocodom

3.6 UYucaoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaeHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEepeMEHHON
4 OyHKIIUH

i1 Ilonatue @ynkuuu. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHUI
' ¢ynkuuu. CriocoObl 3ajaHus PYHKIMMA

4.2 I'paduk pynkuuu. YreHue cBONCTB QYHKIUU 10 €€ rpaduxy

4.3 [Ipumeps! rpadukoB QYHKIIHM, OTpakaroMUX peaabHble IPOLECCH

44 OyHKIIUYM, ONHWCHIBAIONINE TPSIMYI0 W OOpaTHYIO IPOTIOPIHUOHAIHHBIC
' 3aBHCUMOCTH, UX IrpaduKu

45 Oyukmn y =x2, y = X?

4.6 Oyukiuu y = [1X, Y = |x|

4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS




Yucna 1 BEIUHCIIEHUSA

PaL[I/IOHaJIBHBIG 4quciia, HppallMOHAJIBHBIC YHCJId, KOHCYHBIC U OCCKOHEYHBIE

Li JeCATUYHBIE JPOOU
MHOXKECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OecKOHEUHbIE JeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBHS C ICHCTBUTEIBHBIMHI YHCIAMH
W3mepenust, mpuOikeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MHPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuoOImxenus. Okpyriaenue yucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS C OAHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHH TpPETbel U
' YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IByMs IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEHMHOE, a IPyroe —
' BTOPOU CTEIIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IIEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanparHbie HepaBeHCTBa
216 I'paduueckas mHTEpHpeTanns HEPABEHCTB U CUCTEM HEPAaBEHCTB C ABYMS
' IIEPEMEHHBIMU
3 OyHKIUN




Ksanparuunas ¢ynkums, e€ rpadpux u cBoiictBa. IlapaGona, KOOpIUMHATHI

3 BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUU MapadoJIbl

3.2 I'paduxu pyukiuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pynkiuit y=K/X, y = X’ 1 uxX CBOHCTBa

3.4 I'padpuku pyHKIMI , 1 KX CBOMCTBA
4 YucnoBele N0CIE10BATEIBHOCTH

i1 Omnpenenenue u cocoObl 3aJJaHNUS YHCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' II0CJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMyioi 1 popmMyIioil N-ro wieHa

45 Apudmernueckas mnporpeccus. PopMmynbl N-ro wieHa apudMeTHUecKoi
' IPOTPECCUH, CyMMBI TIEPBBIX N YWICHOB

43 I'eomerprueckass mporpeccuss. @Popmyisbl N-TO  4ieHAa T'E€OMETPUUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX N UIECHOB

14 N300pakeHre wieHOB apU(PMeTHUeCKO M TIeOMETpUUYECKOW Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuy HajJ MHOXKECTBAMH; YMEHHUE ONECPUPOBATH TMOHSATHSIMHU:
rpad, CBs3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpuU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHU U

YMeHne onepupoBaTh MOHATHSIMHU: HATYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
NpsIMOM, OKPYTJISATh 4WCIa; YMEHUE JieJaTh MNPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaApaTHbIN KOPeHb, MHOTOUJICH, alredpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJIb30BaHHMEM (DOpMyNl Pa3sHOCTH KBaApaToB M

KBaJpara CyMMBbI U Pa3HOCTH




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJJHOW NEPEMEHHOH, CUCTEMbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONIb30BaTh KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HaWOOJbIIEE M HAUMEHbBINEE 3HAYCHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpEe/ICIICHUs] CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHUS
3a/a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEANbHOMN KHU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLIEHTHI,
O M 4YacTW, JBW)KEHHUe, paboTy, LIEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YpPaBHEHUsl, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHIO 3ajauH,
HCCJIEIOBATh MOJTyYEHHOE PELIEHUE U OLIEHNBATh MPaBIONOA00HOCTh
IIOJIyYEHHBIX PE3YJITATOB

YMeHue onepupoBarh NOHATHIAMU: (QUTYpa, TOUKA, OTPE30K, IpsIMasi,
1y, JIOMaHas, yros, MHOTOYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyrOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  MapajljielorpaMM,  poMmo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJdl MEXIy NpsSIMBIMH, TEPICHAUKYJISIpP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOM; YMEHHE PACIIO3HABAaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mephbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (QOPMYJbI MEepUMETpa U  IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIAAN Kpyra, ooObema
IPSIMOYTOJIBHOTO MapajuIeNeNnIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAWHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y4eOHBIX TPEMETOB U PEATLHOM KU3HU

14

YMenue ONCpUpOBaTh IMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,




15

16

HauOoJbIlIee U HaWUMEHBIIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUYUBBIC BEIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOH AJid PCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHLI MATEMATHYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCIlO3HABATH ITPOABJICHHEC 3aKOHOB MATCMATHUKHU
B HCKYCCTBEC, OIIMCBIBATH OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHUKU KAK HAYKH, IIPUBOJAUTH
IMPUMCEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku 1eIMMOCTH LIETIbIX YHCe

12 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOM, TPOLEHTHl, OECKOHEYHBIE
' NepUOANYECKHE JPOooH

13 Paunonanbuple uMcna. Apudmernyeckue oOnepaluud € palUdOHAIbHBIMU
' qrCcIaMu

14 HevictButenbHble yncia. Apu(pMETHYECKUE ONEPAlU C JEHCTBUTEIbHBIMU
' yHuCcllaMu

Ls [IpubnuxEéHHble BBIYMCIECHUS, NpPaBUa OKPYIVIEHUs, NPUKHUAKA U OLIEHKa
' pe3yJibTaTa BIYMCICHUI
2 AnrebpanuecKue BEIPAKCHHS

2.1 BykBeHHBIE BbIpaXKeHUS (BBIpaXKEHHsI ¢ IEPEMEHHBIMHU)

’5 Crenenp ¢ uensiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IOKA3aTEJIEM.
. CBolicTBa CTENIEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1pooOb

”E Apudmernueckuif  KOpeHb  HaTypajdbHOM  cremeHu.  [leifictBus ¢
' apru(MeTHUECKUMH KOPHIMHU HaTypaibHOH CTENeHn
3 YpaBHEHUS U HEpAaBEHCTBA

31 [lenbie u OpoOHO-panMOHANbHBIE ypaBHEHUSA. CHCTEMbl U COBOKYITHOCTH
' YpaBHEHUH

39 [lenbie u npoOGHO-paloHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBbsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN




Apudmernueckass M TreoMmeTpuueckas mporpeccuu. Dopmyna CIOXKHBIX

4.2
IPOLICHTOB
5 DyHKIMHU
OyHknus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeNieNIeHUs] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu Gyukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBb! (yHKIMU. HaunOosbliee m HauMeHbllee 3HaYeHHE (YHKIMU Ha
IIPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyronsHUKA
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4eckKux BETMYUH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposSTHOCTE U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




JAEMOBEPCHUU ONEHOYHBIX MATEPHUAJIOB

HToroBasi KOHTpOJIbHAsI pa0oTa MO0 MaTeMaTHKe 3a Kypc 7 Kjacca

Bapuanr 1
1. Vmpocrute Boipaxkenue: 5(2a+ 1) —3

2. BeiecuTe 3a ckoOku 06mmmii Muoxutensb: 18a° + 6a?
4\3 4
(3°) 3
3. Yopoctute BeIpaKeHUE:
Y p 33 . 310
4. Yrpoctute Bhipaxkenue: (x — 6)% — 2x(—3x — 6).
5. Pemrure ypaBuenue: 5y + 2(3 — 4y) = 2y + 21

6. boxoBasi cTopoHa paBHOOEAPEHHOTO TPEYTOJbHUKA HA 8 CM MEHbIIIE OCHOBaHUs. Haiinnure
CTOPOHBI TPEYTOJIbHUKA, €CJIM U3BECTEH MEPUMETP TPEYTOJIbHUKA 44 CM.

7. IlpencraBbTe MHOTOUNIEH B BUJE IIPOM3BENCHU X~ — Xy — 4x + 4y
8. BerurcnuTe KOOpAWHATHI TOUKH MEpeceueHus MpsMbIX 2X + 3y =— 12 u 4x — 6y =0

9. Pemmre ypaBHerue: (x —2)° +8x = (x —1)(x +1)

2(3x—y)—-5=2x-3y,

10. Pemute cuctemMy ypaBHEHUIL:
5-(x—-2y)=4y+16.

11. Pemmte 3amauy: OIWH U3 CMEXKHBIX YIJIOB B 2 pa3a Oomblie apyroro. Haiinure
00BN CMEXHBIN yroJ.

Bapuanr 2
1. VYnopocrture Beipaxenue: 3(4x +2) —5
2. BeiHecure 3a CKOOKH 06IIHii MHOKHTETD: 8a* + 2a°

23 . 214

3. Yopoctute BeIpaKeHUe: , 4
(2°) -2

4. Yrpoctute Boipaxkenue (a — 5)2 — a(—10 — 2a)
5. Pemure ypaBuenne 3(2 —3y) + 5y =2y — 6

6. OcHoBaHUE pPaBHOOEAPEHHOTO TPEYTOJBHHUKA HA S5 ¢cM 00JIbIlIe OOKOBOM CTOPOHBHI.
HaiinuTe cTopoHB! TpEyTrONbHUKA, €CIIM U3BECTEH IEPUMETP TPEYTOJIbHUKA 35 CM.



7. IlpencraBpTe MHOTOWICH B BUC MPOU3BEACHUS 2a —ac — 2¢ + c?

8. BrruuciuTe KOOpAMHATHI TOYCK MEepeceueHHs MpIMbIX X + 3y =— 12 m 4x — 6y =— 12

9. Permte ypaBHenue (x+3)° —x = (x —2)(2+x)

2(3x+2y)+9=4x+21,
2x+10=3—(6x+5y).

11. Pemute 3apauy: OnuH U3 CMEXKHBIX YTIIOB B 4 pa3za Gonbiie apyroro. Haitnure
OOJIBIITNN CMEXHBIN YTOJI.

10. Pemute cucteMy ypaBHEHHIA: {

HroroBasi koHTpoIbHAsI padoTa 0 MaTeMaTHKe 3a Kypc 8 kJiacca
Bapuanr 1

o 3
1. Haiinure 3nauenue Boipaxkenuss 0,08 + 1 5

2. Kakoe u3 JaHHBIX YUCEIl IPUHAICKUT TPOMEKYTKY [5;6]?

1) V5 2)/6 3)/24 4)~\/32

,x18

3. Haiinure 3Ha4YeHHE BBIpAKCHUS npu x = 20.

x28
4. Pemute ypaBuenue: x(x —4)— x—14 =0.
5. YcTraHOBUTE COOTBETCTBHE MEXIY I'padukamu GpyHKIMM u hopMyaaMu, KOTOpbIE UX 3a7a10T.

¥ by ¥
1 1: 1
ol 1 X oLy 4 — —~ ol 1 X
L x
A) B) B) I)
Dy=-2  Dy=ix 3y=x+2 Hy=2  Hy=+
A|b |IB I

6. Pemmute HepaBeHCTBO: 6X — 7 < 8x — 9.
7. KaTteTbl mpsMOYyrojibHOro TpeyrojipHuKa paBHbl 12 u 35. Haiiaure rumoreHy3y 3TOro
TPEyTOJIbHUKA.
8. Pemure ypaBHeHune x°® — 7x3 —8 =0
9. U3 mynkra A B myHKT B, paccrosiHre Mexmy koTopbimu paBHO 208 kM, Bbimen karep. Jonas
70 MyHKTa B, OH BepHyJCS B IyHKT OTIpaBJICHHs, 3aTpaTUB Ha OOpaTHBIM MyTh Ha 5 yacoB
MenbIe. Haliure COOCTBEHHYIO CKOPOCTh KaTepa, €CJIi CKOPOCTh TEUCHHs peKH paBHA 5 KM/.
10. U3 touku M k okpyxkHoctu ¢ nentpom O mpoeneHs! kacarenbHele MA u MB. Haiinure
paccTosiHIE MeKIy Toukamu kacanus A u B, ecim yron AOB pasen 60°, MA=7.

Bapuant 2

1. HalinuTe 3HaueHNE BRIPAKCHHS 1% + 0,09
2. Oxno u3 uncen V28, V33, V38, V47 orMedeHO Ha IPSIMOM TOUKOH A



| A
5 T 6 7

Kaxkoe »to uncio?

1) V28, 2)4/33, 3) /38, 4)\/47

al4

3. HaiinmuTe 3HaYeHNE BBIPAKEHHS npu a = 3.

a8
4. Pemnte ypaBHenue x(x + 8) + 15 = 0.
5. YcraHoBUTE COOTBETCTBHE MEXKIY Tpadukamu QyHKIMHA U GOpMyIaMu, KOTOPBIE X 337a10T.

A) , E) B) , y) ‘
¥ ¥
4 rd
1 1 7 1 1
ol 1 x a1 X ol 1 i ™5 1 .
-"' -1
! 0

1) y=2x 2)y=-2x Yyy=x+2 4)y=2 5)y = x?
AlB|B|T

6. Pemure HepaBeHcTBO: 4Xx + 5 = 6x — 2.
7. B tpeyronsauke ABC yron C paBen 90°, AC = 25,2, AB = 35. Haiinure sinB.

8. Pemnte ypaBHeHue % =0

9. /IBa BenmocunenucTta oxHoBpeMeHHO oTmpaBisitorcss B 100-kmmomerpoBsiii mpooer. Ilepsbrit
€/IeT CO CKOpOCThIO Ha 15 km/u Oombliel, yeM BTOpOH, W NMpHObIBaeT K (GUHUITY HA 6 4acoB
pasbie BToporo. Haiinure ckopocTh BeTOCHIIEIUCTa, PUIISAIETO K (PHHUIITY BTOPBIM.

10. B mapannenorpamme ABCD 6Guccektpuca yria A, pasHoro 60°, nepecexaer cropony BC B
touke M. Otpesku AM u DM nepnenaukyispusl. Haiiaure nepumerp napamienorpaMMa, eciu

AB=5.

HTorosasi KOHTpOJIbHAsI pad0oTa N0 MaTeMaTHKe 3a Kypc 9 Kiacca

o 17 11 17
1. Haiiaute 3HaUeHUE BBIPAKEHUS (% + E) X -

2. Ha koopauHaTHOM IpsIMO OTMEYEHBI TOUYKH X, €, Z.

z 7} x
Kakas u3 pazHocren z-X, z-Yy, x-y NOJIOKUATEIIbHA?
1) z-x
2) zy
3) xy

4) HU OJlHA U3 HHUX

3. Kakomy W3 cieyronux BRIpKEHUH MPH JIFOOBIX 3HAYSHUSAX N paBHO TPOU3BEICHUE
8-2"7?
1) 16"
2) 23n
3) on+3
4) 8n+1
4. HaiiguTe KOpeHb YpaBHCHHS é =2



10.

11.

12.
13.

14.

15.
16.

17.

18.

Hansr 6 yncen. Kaxxmoe cienyromee yrciio 6ombIe npeapaymiero Ha 4. Haiinure

MOCJIE/IHEE IECTOE YUCIIO, €CIIH MepBoe Yucio pasHo 10,3.
o 1  x+6 1
Haiinure 3HaueHNe BbIpaKeHUs — — 6—y npux = v32, y = 5
X Xy
CrnopTuBHBIN Mara3uH MpoBoauT akiuio. JIrobas ¢pyrdonaka crout 300 pyonei. [Tpu
MOKYTKe BYX (pyTOOI0K — cKuaKa Ha BTOpYIO 70 %. Ckonbko pyOiieit npuaercs
3aIIaTUTh 32 MOKYNKY JBYX (pyTO01I0K?

Ha kakoM pHCYHKe N300paskeHO MHOYKECTBO pellleHHil HepaBeHcTBa 81x% > 16 ?

1) - 3) & 77

© |

2) 4

'y
O
|
|
© | 4

B cpennem Ha 75 kapMaHHBIX (JOHAPUKOB, IOCTYNUBIIUX B IPOAAXKY, IPUXOAUTCS
JIeBATh HeucnpaBHbIX. Haiiiute BepoATHOCTb TOTO, YTO BHIOPAHHBIN Ha yjauy B
MarazuHe (pOHapUK OKa)KeTCsl UCPABEH.

B crpoutensHOil pupme cTOoUMOCTS € (B py0.) YKIaIKH TPOTyapHOU TUIMTKU HA
JIOPO’KKaX TOPOJICKOT0 Mapka paccuuThiBaercs mo gopmyne ¢ = 18100 + 120n, roe n —
KOJIMYECTBO KBAJPAaTHBIX METPOB, KOTOPHIE HYKHO yJI0KUTh. [1onb3yscek 3Toi
dbopMmyIoii, paccunTaiiTe CTOMMOCTD YKJIAJIKU Ha Ha miomaas 60 M2, OTBeT YKaXUTE B
TBIC. PYO.

B tpeyronsauke ABC usBectHo, uro AB = BC, yron ABC pasen 102°. Halinute yron
BCA. OtBer naiite B rpamycax.

Haiinure pannyc oKpy>KHIOCTH, BHMCAHHOM B KBaJpaT, IEPUMETP KOTOPOTO PaBeH 6.
Haiinure Oonprmii yron papaodenpennoii Tpaneruu ABCD, ecniu nnaronans AC
oOpasyet ¢ ocHoBanueM AD u 6okoBoii ctopoHoit AB yribl, paBHble 19° u 54°
cooTBeTCBEeHHO. OTBET AaiiTe B rpagycax.

Ha knetuatoit 6ymare ¢ pasmepom kietku 1x1 nzobpaxken tpeyronsHuk ABC. Haiinure
IUIOIIA/Ib ATOTO TPEYTOJIbHUKA.
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A C

Pemmre ypaBuenne x* = (4x — 5)2

Paccrosinne mexny npucranamu A u B paBro 60 kM. 13 A B B o Teuenuro pexu
OTIIPABUJICS IIJIOT, @ Yepe3 Yac 3a HUM OTIPABUIIACh MOTOPHAA JIOAKA, KOTOpast, IpUObIB B
nyHKT B, ToTdac noBepHyna oOpatHo U Bo3Bpatuiach B A. K 3ToMy BpeMeHH 10T
npouten 30 kM. Haiinnre ckopocTh JI0JIKM B HEMOABUYKHOM BOJIE, €CIIM CKOPOCTh TEUEHUS
PEKH paBHa 5 KM/4.

PaccTosiHMe OT TOUKM MepeceueHus AuaroHaneit pomoa 10 0HOM U3 ero CTOPOH paBHO
15, a ogHa u3 quaronaneit pomo6a paBHa 60. Haiinure yrist pomoa.

buccexrpucs yrios C u D mapamtenorpamma ABCD niepecekaroTcst B Touke K cTopoHBI
AB. Jlokaxwure, uro K — cepenuna AB.

Bapuanr 2
o 17 1 2
1. HaiimuTe 3HaYCHNUE BBIPAKCHHS (R — 5) X —

2. Ha koopauHaTHOM IpsIMOI OTMEYEHBI TOYKH P, (, I.



p q r

Kakas u3 pasnocreit q —p, r —Q, p—r orpuuareiabHa?

10.

11.
12.
13.

14.

15.

1) g-p
2) rq
3) p-r

4) HH OJHA U3 HUX

KakoMy u3 ciieyromux BeIpa)KeHUN U JTH00bIX 3HAUEHUAX N paBHO IIPOU3BEIEHUE
49 - 7?7

1) 72n

2) 49"

3) 7n+2

4) 343"

. 1
Haiinure kopeHb ypaBHEHUS P 2

Hanst 7 yncen. Kaxnoe cienyroiee yrciio 6ombine npeapaymiero Ha 5. Haitnure

MMOCJICAHCC CCAbMOC YUCJIO, €CJIN IICPBOC YN CJIO PABHO 12,4

o 1 6x+ 1
HaI/I,I[I/ITe 3HAYCHHC BBIPAXKCHUA 6_ - 6_}’ Inpu X = V4-8, y= Z
X Xy

CriopTHBHBIN MarasuH MpoBoauT akuuio. JIroooii mxemmep crout 300 pyoneit. [Tpu
MOKYTIKE JIBYX KEMIIEPOB — CKUKa Ha BTOPYIO 80 %. Ckonbko pyOieit npuaercs
3aIUIaTUTh 32 TIOKYTKY JIBYX JKEMITIEPOB?

Ha xakoM pucyHKe H300pa)keHO MHOKECTBO pelieHuii HepaBeHcTBa 49x% < 36 ?

r

1) 72 71 3)

=

2) > 4)

S 1-X 2

6
7

B cpeanem Ha 150 kapMaHHBIX (POHAPUKOB, TOCTYMUBIINX B MIPOAAXKY, TPUXOJAUTCS
15 neucnpaBubix. Haiinure BEposSATHOCTH TOT0, YTO BEIOpaHHBIN Ha yJauy B Mara3uHe
(oHapUK OKaXXeTCsl CPaBEH.

B crpourensHOit pupme cTOMMOCTS € (B py0.) yKIaJAK1 TPOTyapHOH IIIUTKU Ha
JIOPOXKKaX TOPOCKOro napka paccuutsiBaetcs o popmyine ¢ = 18100 + 120n, rue
N — KOJIMYECTBO KBAJPATHBIX METPOB, KOTOPHIE HYXHO yJIOXKUTb. [1onb3ysce 3Toi
(opMy10ii, paccunTaiiTe CTOMMOCTD YKIAAKH Ha Ha Tiomans 70 M2, OTBET yKakKuTe
B THIC. pyO0.

B tpeyronpuuke ABC uzBectHo, uto AB = BC, yron ABC pasen 108°. Haiinure
yroa BCA. OtBert maiite B rpagycax.

Haiinute pannyc okpy>KHOCTH, BIUCAaHHOM B KBaJpaT, IEPUMETP KOTOPOTro paBeH 14.
HaiinmuTe Gonpinmit yron paBHobeapenHoi Tpanennn ABCD, ecnun muaronans AC
oOpasyet ¢ ocHoBanueM AD u 6okoBoii croponoit AB yribl, paBHbIe 62° 1 9°
COOTBETCBEHHO. OTBET JaliTe B rpagycax.

Ha xneruaroii 6ymare ¢ pazmepom kieTku 1x1 nzobpaskeH TpeyronbHuk. Haitnure
IUIOIA/Ib ATOTO TPEYTOJIbHUKA.
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Pemmure ypasuenue x* = (4x — 5)2



16.

17.

18.

Paccrosinue mexny npuctansiMu A u B pasro 60 kM. 13 A B B no Teuenuto peku
OTIIpaBUJICS ILJIOT, @ YEPE3 Yac 3a HUM OTIIpaBHJIach MOTOPHasl JIOJIKa, KOTopas,
npuObIB B MyHKT B, ToTuac noBepHysa oOpaTHO u Bo3BpaTmiack B A. K atomy
BpemeHH 10T npoutes 30 kM. Haiinnre ckopocTh JI0JIKM B HEMTOABUKHOM BOJIE, €CIIH
CKOPOCTh TEUEHUS PEKH paBHA 5 KM/U.

PaccrosiHue oT Touku nepeceyeHus quaronaneit pomOa 10 OAHOM U3 ero CTOPOH
paBHO 15, a ogHa 3 nuaronaneld pom6a pasna 60. Haiinure yriibl pomoa.
buccekrpucer yrnos C u D mapamnenorpamma ABCD nepecekatorcst B Touke K
croponbl AB. Jlokaxute, uto K — cepennna AB.
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