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INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISE€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00eCIIeYNBACT U3yUeHUE APYTUX AUCIHUILINH, KAK €CTeCTBEHHO -
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKJIOB, €€ OCBOECHHE HEOOXOIUMO IS
IPOAODKEHUsT 00pa30BaHUs M B TOBCEIHEBHOM KHU3HU. PazBuTre y o0ydaromuxcs
HAYYHBIX TMPEACTABICHUH O TMPOUCXOKICHUM M CYIIHOCTH anre0panyecKux
abCTpakIMii, cnoco0e OTpaKEHNU MAaTEMAaTUUYECKON HAyKOM SBJIIEHUI U MTPOLIECCOB
B NPUPOJIE W OOIIECTBE, POJU MATEeMAaTHUYECKOTO MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KQ4eCTB MBIIIJICHHS, HEOOXOIUMBIX IJISl alaliTalliid B COBPEMEHHOM IH(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHUS HAONIIOAATh,
CpaBHHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS M BBIBOBI,
(dopMynupoBath yTBepKAeHUs. OCBOEHUE Kypca alreOpbl 00eCIIieunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYalOIIUXCS: OHU UCHOJB3YIOT JEAyKTHBHBIE U
WHAYKTUBHBIE PacCyXKIeHUs, 0000IIeHNe U KOHKPETU3alnio, a0CTparupoBaHue |
aHanoruto. OOydenue anreOpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIESITEIBHOCTH  O0YYarolMXcCsl, MO3TOMY CaMOCTOSITEIbHOE
pellieHue 3aau ABJSETCs peanu3aleil JesTeIbHOCTHOIO NPUHLKIIA O0yUeHusl.

B cTtpykType mporpammbel yueOHOTO Kypca «Aunrebpa» ii OCHOBHOTO
o01mero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHuK: «Yucnaa u BRIUUCICHUNY, «AJTeOpandeckue BhIPAKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxmas U3 3THX cojepKaTeabHO-METOIUYECKHX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpYyTMMH €ro JHHUAMH. B Xome wu3yueHuss y4eOHOro Kypca OOydaromumcs
MPUXOJIUTCS JIOTHYECKH PaCCYX AaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTo Kypca «Anredpay BKIFOUYECHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzeiax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJACHUIO O0YyJarOIIUMUCS
OCHOB  YHHBEPCAaIbHOTO MaTemMaThueckoro s3bika. ComepkaTenbHOW |
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne muHUM «YUucna ¥ BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHSA O YKCJE HAa YpPOBHE OCHOBHOTO 00IIero oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH WM HPPALUOHAIBHBIMH YHUCIaMH, (HOPMHUPOBAHHEM



IPENCTABICHUA O JEHCTBUTEIBHOM 4YHUCIE. 3aBEpIICHHE OCBOEHHUS YHCIOBOU
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copeprkanue AByX alreOpandecKux JIMHAN — «ATeOpandecKue BhIPAKCHUSD)
U «YpaBHEHUS] U HEPABEHCTBa» CMOCOOCTBYET (HOPMHUPOBAHMIO Y OOyHArOIIUXCS
MaTEMaTUYEeCKOro arnrapara, HeoOXOAMMOTO Jisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MpPEIMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI'O 001ero oOpa3oBaHMs Y4YeOHBI MaTepual TpyNIupyercs BOKPYD
palMOHANBHBIX BhIpAXKEHUN. Alredpa AEMOHCTPUPYET 3HAUYEHHUE MATEMATUKH Kak
A3bIKa JJI1 TOCTPOEHUS MaTEMaTHYECKUX MOJENEH, OMMCaHusd MPOLECCOB U
SBJIEHUN peadbHOro Mupa. B 3agaum oOydeHus anredpe BXOIAT TakKkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIIIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHMS Kypca HWH(OPMATHUKW, M OBJAJCHHE HaBbIKAMHU
JNEeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanne CHMBOIBHBIX (JOPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TIOJIyYEHUE
OOy4YarOIMIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIEH MaTeMaTUYECKON MOJIENH
JUISL ONUCAHUS U UCCIIEI0BAHMS Pa3HOOOPAa3HbBIX MPOLIECCOB U SIBICHUI B IPUPOAE
u obuectBe. M3ydyeHue marepuasia CriocOOCTBYET Pa3BUTHIO y OOydaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMUpOBaHHE
MPEICTABICHUN O POJIM MATEMATHKHU B PA3BUTUU LIUBWJIM3AILUHU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPbIH BKIIOYACT CIEAYIOLIME OCHOBHBIE DPAa3Aeibl COACPIKAHMS:
«Yucna u BBIUKCICHUSN», «ANTeOpandyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBa», « DyHKLINN.

Ha usyuenne yuebHOro Kypca «Anredpa» orBogutcs 306 yacoB: B 7 Kjiacce
— 102 gaca (3 yaca B Henento), B 8§ kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yucna v BBIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBbI 3ammcu
npobeit k gpyroil. IloHATHe panMOHAIBLHOIO 4YHCIA, 3aluCh, CpPaBHEHHE,
yOOPSIOYUBAHUE  PAlMOHAIBHBIX  yucel. ApudMeTruyeckue ACUCTBUS C
palMOHAIBHBIMYA YMCIIaMU. PellieHne 3aiad U3 peaibHOW MPAKTUKU HA YacTH, Ha
TpoOu.

CreneHb C HaTypalbHBIM I[IOKa3aTEJNEeM: ONpeleJeHue, npeoOpa3oBaHue
BBIPOKEHHUI HA OCHOBE ONpEIEeNEeHNUs, 3auch 00abIKX yncen. [IpouenTsl, 3anuch
MPOLICHTOB B BUJIE JIpOOU U JApOoOM B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a7a4uM HA
IIPOLICHTHI, PEILICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHnE NPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe OpsiMas ©W  oOparHas
MIPOITOPLUMOHAIBHOCTH.

AaredpanvecKue BbIPAKEHUS

[IepemeHHBIE, YNCITOBOE 3HAUYCHHUE BBIPAYKECHUS C MIEPEMEHHOM. JlomycTuMBIe
3Ha4YECHUS NepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodbpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBHiia MPeoOpa3OBaHHUS CyMM U
IPOU3BEJICHUH, MPaBHJIa PACKPBITUS CKOOOK Y IPUBEACHUS TTOIOOHBIX CJIaraeMbIX.

CBOJCTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEEM.

Opnowiensl 1 MHOTOWIEHBl. CTenens MHOrousieHa. CloKeHne, BBIYUTAHUE,
YMHOXXEHHE€ MHOIOWICHOB. MOpMyJIbl COKPAlIEHHOIO YMHOXEHUA: KBaJapar
CyMMbl M KBagpar pasHoctu. Dopmyna pasHocTH KBagpaToB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEJH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHUs, IpaBuja NpeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCUJIBHOCTh YPABHECHUMU.

JluHeniHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YHUCIO KOPHEM JIMHEWMHOTO
YpPaBHEHHMS, pELICHHE JIMHEWHBIX YypaBHeHUW. COCTaBIEHUE YpaBHEHHUU IO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a71a4 C MOMOILBI YPABHEHHUI.

JluneiitHOe ypaBHEHHE C JABYMs NEpPEeMEHHBIMH U ero rpaduk. Crucrema IByX
JMHEWHBIX YPAaBHEHMU C AByMs IIEpEMEHHbIMU. Pelienue cucrem ypaBHEHUM
cnocoOboM TMOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € MOMOIIBIO
CHUCTEM YPABHEHUM.

DyHKIMHA



Koopaunara Touku Ha npsamou. Ynuciosble NpoMeKyTKU. PaccTossHue Mexay
JIBYMsI TOYKAMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGciucca U opauHarta
TOYKHU HA KOOPJIMHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX HOpMYyIamMu.
Utenue rpadukoB peanbHbIXx 3aBucumocTeidl. [lonstue dynknuu. ['padux
¢bynkiun. CroiictBa pynkumii. Jlnneiinas gpynkuus, e€ rpaduk. ['paduk pyHkumnn
y = |X|. I'padmdeckoe penieHue ITUHEWHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yucnaa v BIYMCICHUSA

KBagparHblii kopeHb u3 uucia. IloHstue 00 HppanMOHAILHOM YHCIE.
JecsaTuunble TpUOIMKEHUST HppAMOHANIbHBIX yKces. CBOMCTBA apuU(PMETUUECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSAM. [[eliCTBUTEIbHBIE YHCIIA.

CreneHb C ENbIM MoKa3zaTenaeM u €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCTA.

AJuiredOpanvecKue BbIPaKEeHUs

KBagpaTHplii  TpEXWIEH, pa3IOKEHWE KBAaApPaTHOTO TPEXWIEHAa Ha
MHOKUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anrebpanyeckod apoOwu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHUE, JeJeHHue anreOpandeckux ApooOeit.
PanronanbsHbie BBIpRXXEHHS U KX TPE0Opa3oBaHuE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyiaa KOpHEH KBaapaTHOTO ypaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHUM, CBOAAIINXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiinme ApoOHO-palMOHAIBHBIE YPABHEHHUS.

['padrueckas unaTepnperanns ypaBHEHUN ¢ JByMsI IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NEpEeMEHHbIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHENHBIX YPABHEHH C IBYMS IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3a/1a4 anredpandeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl JINHEHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

DyHKIUA

[lonsitue @yuknuu. OOnacTe OMNpeAesieHUs W MHOXECTBO 3HAYCHHM
bynkiuu. CriocoOs! 3a1aHus PYHKITHA.

I'paduk Pynkuun. Yrtenuwe cBoicTB ¢yHKiuu mno e€ rpaduxy. [Ipumepsr
rpadukoB QpyHKINN, OTpa)KaIOIIUX PeaNIbHbIE MPOLIECCHI.



OyHKINY, ONUCHIBAOIIME TMPSAMYI0 H OOpaTHYI MPONOPLHUOHAIbHbIE
3aBHCHMOCTH, HX rpadukn. Oyrakimn Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pellIEeHNE YPaBHEHUI U CUCTEM YPaBHEHUM.

9 KJIACC

Yucnaa v BBIYMCICHUSA

PannoHaneHbple yncCia, UppallOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIE IpoOH. MHOXKECTBO IEMCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIE JECSATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEKIy MHOKECTBOM JEUCTBUTEIBHBIX YACET U KOOPAUHATHOMN HPSIMOA.

CpaBHEHUE [JIEWCTBUTENBHBIX UHCEN, apuPMETHUYEeCKue JCHUCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTH IPOLIECCOB B
OKPYKaroIIEM MUPE.

[TpubnmxénHoe 3HAaYCHHE BEIIMYUHBI, TOUHOCTh MpUOIIKeHus. OKpyTiieHHne
yucen. [Ipukuka u olleHKa pe3yJabTaToB BHIYUCICHHIA.

YpaBHeHHs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PenieHne ypaBHEHHUM, CBOJSIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOASIIMXCA K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHuss ypaBHEHUN TPEThEU U YETBEPTOU
CTETIEHEN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUM. PellleHne TEKCTOBBIX 3a1ad
anreOpanyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem OByX
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHHEHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPNPETALIUS CUCTEMbI YPABHEHUH C IBYMs IEPEMEHHBIMMU.

Pemenne TekCTOBBIX 3a7au alredpandeckum crocoOoMm.

HucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOW MEpPEMEHHOM. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckass wHTEpHnperanys HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKIUT

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHaATHI
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPaAOOJIBI.

I'padukn byskmumii: Y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOWCTBA.

Yucsi0BbIe MOC/I€I0BATEILHOCTH U MPOrPecCum



[loHsiTHE YKCITIOBOM IMOCJIEN0BATEIBPHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
pPEKyppeHTHOI GopMmyIoit u GopMyIoi N-ro 4ieHa.

ApudmeTrnueckas U reoMerpuueckas mnporpeccur. @opmysibsl N-ro uieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MTPOTrPECCHil, CYMMBI IIEPBBIX N UJICHOB.

N3o0paxkeHne 4ieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpeccHit
TOYKaMHM Ha KOOPJWHATHOW IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIHMAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA HIPOI'PAMMBbI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS IMPOTpaMMbl Y4e€OHOTO Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM MHTEpeca K TMPOIUIOMY UM  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, [EHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMATHUKOB M POCCHMCKON MaTEMaTUUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN TpakJaHUHA U peau3alluu ero
npaB, TMPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUMN, MPOLEAYp Tpa)kAaHCKOro OoO0IIecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO STUYECKUX MPOOJIEeM, CBSI3aHHbIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTHU MATEMaTUYECKOTO
o0Opa3oBaHUsS Ha TPOTSHKEHUU BCEHW KU3HM IS YCIEITHOM MpodeccroHaIbHON
JEATEIBHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM MHJIUBUIYAIBHOU TPACKTOPUHN 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTHIO K OMOLMOHAIBHOMY U 3CTETUYECKOMY  BOCHPUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlau, pEUICHUN, pacCyX ACHUN, YMEHHUIO BHUJICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIMEd B JICSITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHUMaHUEM MaTeMaTHYECKOM HayKd Kak cdepbl YeT0BEeYeCKOM
JEATEeIIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH JJI1 PA3BUTUA LIMBUIIU3AINY,
OBJIQJICHUEM SI3BIKOM MATEMATHKUA M MAaT€MAaTHYECKON KYJIbTYpOil KaK CpeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM IPOCTEUINIMMU HAaBBIKAMHU HCCJIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJIBLHOTO 0JIaronoJTyuns:



FOTOBHOCTBIO TPHUMEHATh MATEMAaTHUYECKUE 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0pOBOro oOpa3a KW3HU  (30pOBOE  IUTAHMUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHObIXa, pETyJsipHas Qu3nyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0TH4YeCcKoe BOCIIUTAHHUE:

OpPHUEHTAIIMEN HAa NPUMEHEHNE MAaTEMATUUECKUX 3HAHUM ISl PELICHUS 33/1a4
B 00JIaCTH COXPAHHOCTHU OKPYKAIOIIeH CpeJbl, TUIAHUPOBAHUS IIOCTYIKOB H
OIIEHKM KX BO3MOJKHBIX IOCJICACTBUM JJISI OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
rJ100aJIBbHOTO XapaKTepa dKOJOTHUECKUX MTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanus K U3MEHSAIOIIMMCS YCJOBHUAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUSAX HEONPEHAECIEHHOCTH, ITOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIEC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHHUM, B TOM 4YHUCIE
bopMyIIMpOBATh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIMHMH KOHTPMEP, KOPPEKTUPOBATH
MPUHAMAEMbIC pelIeHus] U JSHCTBHSA, (POPMYJIHUPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBbTATbBI
Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JlornyecKkue 1eMCTBUA:

e BBUIBJISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE MTPU3HAKM MAaTEMaTHUUYECKHUX
00OBEKTOB, TMOHATHI, OTHOIICHHH MEXIy MOHATUIMH, (HOPMYJIUPOBATH
ONpENECICHUsT  TOHATHH, YCTAHABIMBATh CYLIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUSA g OOOOIIEHHMS U CPaBHEHUS, KPUTEpUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIUpOBaTH W  MPEOOPa30OBLIBATH  CYXKJICHHUS:
yTBEpAUTEIbHbIE W OTpHUIIATENIbHBIC, €IUHUYHBbIE, YacTHbIE W oO0IIue,
YCJIOBHBIE;

e BBUBJIATH  MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX,
npeajaratb  KpUTEpUHA  JUIi  BBIABJICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNI;



JenaTh BBIBOABI C HMCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM (TIPSIMBIE U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO HECIJIOKHBIE J10Ka3aTeIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTPAUBATh AapryMEHTALUIO, IPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 penieHus y4yeOHOW 3aaadd (CpaBHUBATH HECKOJBKO
BApUAHTOB pELICHUs, BBIOMpATh HauOoJiee MOAXOAAIMN ¢ Y4ETOM
CaMOCTOSITENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBareabCKHue AeCTBUSA.

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCHUPYIOLIUME MPOTHBOPEUYUE, MNpPOoOIeEMy,
CaMOCTOATENLHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpPMHPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3ULUI0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIAEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEHI MAaTEeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOO0M;

CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHUS M BBIBOJIBI 110 pe3yjIbTaTaM
POBENEHHOTO HAOIIOJEHUS, UCCIENIOBAHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIJIBUIaTh
IPEIOJIOKEHHUS O €0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIMHU, JaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a7a4u;

BbIOWpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (GOPM NPEICTABICHUS;

BbIOMpATh (opMy TMpeAcCTaBiIeHHUs HUHGOpPMAIMM W WUIUTIOCTPUPOBATH
peliaemMble 3aladyd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U ux
KOMOMHAIIMSIMHU;

OLICHUWBATh HAAEKHOCTh MH(GOPMALMU MO KPUTEPUSIM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBHS:

BOCIPUHUMATh U  (OPMYJIHMPOBAaTh CYXKIEHHS B COOTBETCTBUH C
YCIOBUSIMU U LIETISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, IaBaTh IOSICHEHHMs IO
X0y pelIeHus 3a1a41, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTarT;



e B X0JIe 00CYXKJIEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYX AaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCIEHHbIC Ha MMOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB AHajiora, oOHapyXUBaTh pa3M4yMe U CXOJCTBO IO3MLIHUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAKEHNUS;

e TMpPEACTABIATh  PE3yJbTAaThl  PEIICHWS  3aJayd,  JAKCIIEPUMEHTA,
UCCIICJIOBaHMS,  TPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yYETOM 3a/1a4 MPE3eHTAUN 1 0OCOOEHHOCTEN ayJUTOPHH;

e IIOHMMAaThb MW  HCHOJb30BaThb  INpPEUMYyLIECTBA  KOMAaHJHOW U
UHAMBHUyaJIbHOM paboThl MpU pELIEHUH YYEOHbIX MaTeMaTHUYECKUX
3aj1ay;

e TMPUHUMATH LIETb COBMECTHOM NIE€ATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHON paboThl, pacHpenesiarTb BHIbl padoOT, JOroBapUBaATHCS,
o0CyXJaTh MPOLIECC U pe3ysbTaT padboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

e YYACTBOBaTh B TIPyNINoOBBIX (opmax paboTel (0OCy)JeHus, OOMeH
MHEHUSMH, MO3TOBbIE€ IUTYPMbl WU JPYrHE), BBINOJIHATH CBOK YacTh
paboThl ¥ KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYTUMU YJIeHAMH KOMAaH/Ibl,
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOJIYKT MO KPUTEPHSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHS.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIbHO COCTaBIISATH IUIAH, aJTOPUTM pEUIeHMs 3aJaud (UJIU €ro
4acTh), BBIOMpATh CIOCOO pEIICHHS ¢ YYETOM HMMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUaAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

e BJAJETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIA THpolecca U
pe3ynbTaTa pelieHus MaTeMaTUYeCKOM 3a/1auu;

e TMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3aJlayd, BHOCHUTb KOPPEKTUBbI B JE€ATEIbHOCTh Ha OCHOBE HOBBIX
0OCTOATEIBCTB, HAWJEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBHE pe3ysbTaTa AEATEIbHOCTH MOCTABICHHOW LENH
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTUKEHUS WIM HEAOCTUKEHUS 1IEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATbBI
K xoHmy oOyuenus B 7 kJjacce OOyYaromMICS TOJIYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:
Yuciaa 1 BLIYMCTIEHUS



BoinonHsATe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, aprU(pMETHUECKUE
JNEUCTBUS C PAllMOHAIHBIMU YHCIIAMH.

HaxoauTh 3Ha4Ye€HHS YHUCIOBBIX BBIPAKEHUH, NMPUMEHATH Pa3zHOOOpa3HbIC
CHOCOOBbI U MPUEMBI BBIUMCICHNUS 3HAYEHUHM APOOHBIX BBIPAXKEHUH, COIAEpIKAILINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTh OT OgHOW (HOPMBI 3amKMCH YHCEN K APyrou (mpeodpazoBhIBATH
NECATHUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUUHYIO IPOOB).

CpaBHHBaTh U yIOPSI0YMBATh PALIMOHAIBHBIE YHACIIA.

OKpyrasTh yncia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YHUCJIOBBIX BBIPAXKEHUU. BBINOIHATH ACHCTBUS CO CTENEHAMH C HATypajJbHBIMHU
IIOKAa3aTeJIsIMH.

[IpumMeHATh  NPU3HAKK  JEJIUMOCTH,  pA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 33/a4d, CBA3aHHBIE C OTHOILIECHHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYUH, NPOLEHTAMHU, HHTEPIPETUPOBATH
pE3yNbTaThl pEIIEHUs 3aa4 C YYETOM OrpaHUYEHMI, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0OBEKTOB.

AuiredOpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUs yUeOHOro MaTepuasa.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPDAKEHUH MpPH 33JaHHBIX 3HAUYECHUSAX
IIEPEMEHHBIX.

BoimonHATh  mpeoOpa3oBaHUs  LEIOr0  BBIPAXEHUS B MHOTIOYJIEH
NPUBEACHUEM TOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIOJIHATE YMHOKEHHE OJHOYJIEHA HAa MHOIOYIEH W MHOrO4YJIeHa Ha
MHOTOYJICH, TPUMEHSITH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOWIEHOB Ha MHOXHUTEIM C TMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOMXHUTENS, TPYNIUPOBKU  CIAraeMblX,
npuMeHeHus1 GOpPMYJI COKPAILIEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHKUsi MHOTOWICHOB Ui PEIICHUs Pa3IUYHbIX 33134
U3 MAaTEMATHKH, CMEXHBIX PEIMETOB, U3 PEAIBHON TPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBbHBIMU ITOKA3aTEISAMM IS
peoOpa30BaHus BIPAKEHUII.

YpaBHeHMs U HEPABEHCTBA

Pemars sMHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOMW, IPUMEHSSA IIpaBUIIA
nepexoaa OT UCXOJIHOTO YPaBHEHHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YHACII0O KOPHEM YpaBHEHHUS.



[TpumensaTh rpaguueckre METOAbI MPH PEUICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTe npuMepsl MNap 4YUCEN, SBISIOIIMXCA PEIICHUEM JHHEHHOIro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJIb3YSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

Pemats cuctemsl IByX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpagpuyecku.

CocraBisTh W pemiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX
YpaBHEHUN TIO YCJIOBHUIO 3a/auyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a41 MOJyYECHHBIN pe3yJIbTaT.

DOyHKIMHA

N306paxkath Ha KOOPAMHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBabl, 3aIIUCHIBATH YHNCIOBBIE POMEXKYTKH Ha
anreOpanyecKoM s3bIKE.

OtmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATAaM,
CTpouTh rpaduku TMHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TNOMOIIbIO (PYHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHME, I€HA, KOJHMYECTBO, CTOMMOCTS,
MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTABICHHUS W aHalu3a WHGOpMaIH,
U3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenus B 8 kJjacce oOydYarolmuiicsi TOJYYUT CIEIYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUS

Hcnonb30oBaTh HavyallbHbIE MPEICTABICHHUS O MHOKECTBE JEHCTBUTEIbHBIX
Yucel JUIsl CPAaBHEHHUS, OKPYTJICHUS! U BBIYUCICHUH, N300paXkaTh NE€HCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IPSIMOU.

[IpumensaTe moHATHE apudMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHU, UCIIOJIB3YSI MPU HEOOXOAMMOCTHU KaJbKYJSTOP, BBITIOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COAEp)KAIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIINX W MaJIbIX YHCEN C MOMOUIBIO JAECSITUYHBIX
npobeit u creneneit uncia 10.

AnredpanvecKue BbIPaKeHUsI



[IpyuMeEHATh TOHSTHE CTENEHW C 1EJbIM MO0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BEIPAKECHHM, COJIEPIKAINX CTETICHH C IEJIBIM IMTOKa3aTeeM.

BBINONHATE TOXJIECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMU U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUJIEH HA MHOKUTEIN.

[TpumensTh npeoOpa3oBaHMs BEIPAKEHUN JIJISl PELICHUS Pa3IMYHbIX 33734 U3
MaTE€MaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON NPAKTHKU.

YpaBHeHUS U HEPABEHCTBA

Pewmate nvHENHBIE, KBAaJIpaTHbIE YPAaBHEHUS W PAlUMOHAJIBHBIE YPAaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUUeCKUX NPEICTaBICHUIN (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPaBHEHUH PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
pouee).

[lepexoguTh OT clOBEeCHON (OPMYIMPOBKM 3a1ayu K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WJIM CHCTEMBbl ypaBHEHWIA,
UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MMOJTYYEHHBIN pe3yibTar.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKy0 WUTIOCTPALMIO MHOXKECTBA pEUIEHUI HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[ToHnmaTe ¥ UCHONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), ONPEACNATh 3HAUYCHHE (DYHKIMHU IO 3HAYCHUIO
aprymeHTa, OlpeaeaTh CBOMCTBA (PYHKIUMH 1O €€ rpaduky.

Crtpoutsb rpaduku 3eMeHTapHbIX QYHKUIMNA BUJA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCHIBAaTh CBOIHCTBA YHCIOBON
byHkiuu 1o e€ rpaduxy.

K koHiy oOyuenus B 9 kiacce oOydYarOnIuiics TOJYYHUT CIIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucii1a ¥ BIYUCTICHUS

CpaBHUBATH U YIIOPSAJOUYNBATH PAlMOHAIIBHBIEC U UPPAIIMOHATBHBIE YHCIIA.

BeimonHATh  apuMeTHYeCKue JEUCTBHUS C PAIlMOHATBHBIMU  YHUCIIaMH,
codyeTras YCTHbIE M TMHUCBMEHHBICE TPUEMBI, BBIMOJHITh BBIUMCICHUS C
UppalMOHaIbHBIMU YUCIaAMU.

HaxoauTe 3HaueHusi CTENEHEH C LEJIbIMUA I0Ka3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YUCTIOBBIX BBIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHUCIA, BBINOJIHATh NPUKUIKY pe3ysbTaTa
BBIYMCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.



YpaBHeHMs U HEPABEHCTBA

Pemare snmHENHBIE W KBaAgpaTHBIE YPAaBHEHUS, YPABHEHHUs, CBOMSIIMECH K
HUM, NIPOCTEUIIIHE TPOOHO-pAlMOHATIBHBIE YPABHEHHUS.

Pemarte cucreMbl ABYX JMHEHHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBISCTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3amayM  anreOpanvdeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUs] YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBOIMTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUM M CUCTEM YPaBHEHHUN, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKUX MpeACcTaBIeHUN (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHCHUM PEILUCHUS, €CIIA UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHENHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pELIEHUE HEPABEHCTB HA YHUCJIOBOM IPSMOM, 3aIIMCHIBATH PELICHHUE C IIOMOILBIO
CUMBOIJIOB.

Pemlate  cucTemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEpPaBEHCTB,
BKJIIOYAIOIINE KBAJPaTHOE HEPABEHCTBO, HW300paXkaTb pEUICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCBHIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3aa4.

DOyHKIMHA

Pacno3naBate (yHKIMHM HW3y4eHHBIX BUIOB. [loka3biBaThb CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOMW IIOCKOCTH TpadukoB GyHKIMA Buaa: Yy = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBucumoct# ot
3HaYEHUN KO3()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIUM.

Crpouth U M300pakaTh CXEMATHUYECKH TpauKy KBaJAPATUUHBIX (DYHKITHU,
OIMHMCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKITHI TI0 UX Tpaduxam.

Pacno3naBaTh kBagpaTuuHyr0 (GYHKIUIO 1O GopMylie, TPUBOIUTH MPUMEPHI
KBaJIpaTHYHBIX (QYHKIUI U3 peanbHOMN XKU3HH, (DU3UKHU, TCOMETPHH.

Yuc10BbIe NMOCT€10BATEILHOCTH H MPOrPeccUuu

Pacno3naBaTh apu(MeTHUYECKyl0 U TE€OMETPUYECKYIO0 TMPOTPecCUd Npu
pa3HBIX CIIOCO00aX 3aIaHu.

BEIMONMHATE  BBIUMCICHHWS C HUCMHOJb30BaHHMEM GopMyl N-To  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCHl, CYMMBI IIEPBBIX N UJICHOB.

N300paxaTh WIEHbl MOCIEJOBATEIPHOCTH TOYKAMU Ha KOOPJAMHATHOM
TUIOCKOCTH.

Pematp 3amaun, CB3aHHbBIE C YMCIOBBIMH MOCJEAOBATEIBHOCTSIMHU, B TOM
YHCIIe 3aJla4l U3 PeabHOM KU3HU (C UCIOJIb30BAaHUEM KaJIbKYJISITOPA, IUPPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB dnekTpoHHbIE (LN (POBbLIE)
HaumeHoBaHue pa3iesioB U TeM
Ne n/n KouTpoabubIe o0pa3oBaTe/ibHbIE PeCypChl
NPOorpaMMsbl Bcero
padoThI
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbIE o5 1 bubmuorexa [IOK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJIrEOpaIECKiC BHIPKCHIA 21 1 https://m.eds00.ru/7£415b90
bubnunoreka [JOK
2 1
3 ¥/ PABHEHITT H HEPABCHCTEA 0 https://m.eds00.ru/7£415b90
bubnunoreka [JOK
4 K . D 24 1
OOpAHHATEL 1 rpaguic. Dy https://m.eds00.ru/7£415b90
bu6mmoreka [IOK
> TosTopenne 1 obodmenHe 6 L https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME



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

KoanyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

dnekTpoHHbIe (LN (POBbLIE)

NQ I]/II KOHTPOJ]BHI)Ie OﬁpaSOBaTeJIbHLIe pecprbl
NPOorpaMMsbI Bcero
padoThI
bubnunoreka LIOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BoIpaKCHUS. 5 1 bubnnoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHUs. 15 1 bu6mmoreka [IOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
8 DyHKUHH. OCHOBHbIC NOHSATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKLHH. THCIOBBIE pyHKLIMH o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 I1 606 6 1
OBTOPEEHE B GRODIIEHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPO'PAMME



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

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIE (HU(POBHIE)

NQ I]/II KOHTPOHLHI)Ie 05pa3OBaTeJIbHLIe pecprLI
MPOrpamMMmbl Bcero
padoThI
1 Yucna u BeuncieHus. JleicTBUTEIbLHBIC 9 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHMS U HEPABEHCTBA. Y PABHEHUS C 14 bubnuoreka [IOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 2 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dk 16 1 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubnnoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7



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

8 KIIACC
Konu4yecTBo yacos
Ne JlaTa
wn Tema ypoka Beero KonrpoJibHbie —
padoTsbI
1 KBanparHsiii KOpeHb U3 Yrcia 1 04.09
2 [TonsiTne 06 UPpAIIMOHAILHOM YHCIIC 1 05.09
3 JlecaTudHbIe TPUOIMKSHUS UPPAIMOHATIBHBIX YHCEI 1 1 06.09
4 JlecaTryHbie MPUOIMKSHHUS HPPAITMOHATBHBIX YHCEIT 1 11.09
5 JleticTBUTETbHBIC YHCTIA 1 12.09
6 CpaBHEHME ACHCTBUTEIBHBIX YUCEI 1 13.09
7 CpaBHeHUE NEHCTBUTEIBHBIX YUCEIT 1 18.09
8 Apudmernueckuil KBaJpaTHbII KOPEHb 1 19.09
9 VYpaBHeHUe BHIA X* = a 1 20.09
10 CaoiicTBa apupMeTHUECKUX KBaIPAaTHBIX KOPHEH 1 25.09
11 CaolicTBa apu(MeTnyecKux KBaJApaTHBIX KOpHEH 1 26.09
12 [TpeoOpa3oBaHue YMCIOBBIX BBIPAXKEHUH, COJIEpKAIUX KBaIpaTHBIE KOPHU 1 27.09
13 [Ipeo6pa3oBaHne YMCIOBBIX BBIPAXKEHUN, COJIEPKAIMX KBaIpaTHbIE KOPHU 1 02.10
14 [IpeoOpazoBaHne YNUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX KBAAPATHbIE KOPHU 1 03.10
15 [IpeoOpazoBaHne YHCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX KBAAPaTHbIE KOPHU 1 04.10
16 CreneHp ¢ eTBIM TIOKa3aTeneM 1 09.10
CranpapTHas 3anuch yucia. Pazmepbl 00bEKTOB OKPY’KaIOLIero Mupa (0T
17 3JIEMEHTAPHBIX YACTHI] JO KOCMUYECKHX OOBEKTOB), ATUTEIHHOCTD 1 10.10
IPOIIECCOB B OKPY’KAIOILIEM MUPE

18 CBOJMCTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM 1 11.10




19 CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIeM 1 16.10
20 CBOMCTBA CTEIEHH C LIEIBIM II0Ka3aTEIEM 1 17.10
21 CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTelIeM 1 18.10
22 CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTelIeM 1 23.10
23 KBaapatHpiii TpéxuieH 1 24.10
24 KBanpaThslii TpéxunieH 1 25.10
25 Paznoxenune kBaapaTHOTrO TpEXUIeHa HA MHOKUTEIU 1 06.11
26 PazioxkeHne KBaipaTHOTO TPEXWICHA HA MHOKHTEITH 1 07.11
97 KonTponbhas pabota no temam "KBagpatueie kopuu. CreneHu. 1 08.11
KBagpatublii Tpexunen"
28 AnrebGpanyeckas Apoob 1 13.11
29 JlonycTrMble 3HaYeHUS IEPEMEHHBIX, BXOIAIINX B alredpandeckue 1 1411
BBIPAKCHHUS
30 JlomycTrMble 3HaYeHUS IEPEMEHHBIX, BXOIAIINX B alnredpandeckue 1 1511
BBIPAXKCHHS
31 OcHOBHOE CBOMCTBO alredpandeckon 1podu 1 20.11
32 Coxkparienue apobeit 1 21.11
33 Coxkparienue apodeit 1 22.11
34 Coxkpatienue apobeit 1 27.11
35 CrnoxeHue, BRIUMTAHUE, YMHOXKEHUE U JICTICHUE allreOpandeckux apooei 1 28.11
36 Crnoxenue, BBIYUTaHHE, YMHOXKCHHE U JICJIEHUE ajaredpandeckux apooei 1 29.11
37 CnoxeHue, BRBIUMTAaHUE, YMHOKCHHE U JISTICHUE aJlreOpandecKkux Ipooei 1 04.12
38 Crnoxenue, BBIYUTaHHE, YMHOXKCHHE U JICJIEHUE ajaredpandeckux apooei 1 05.12
39 [IpeoOpazoBanue BEIpAKEHUIA, COACPIKALIMX anredpandeckue 1poou 1 06.12
40 [IpeoOpa3zoBanue BeIpaXKEHUH, COJIEPKAIUX alreOpandecKue Apoou 1 11.12
41 [IpeoOpazoBanue BEIpaXKEHUIA, COAECPIKAIIMX anredpandeckue 1poou 1 12.12




42 KonTtponpHas padora no Teme "Anredpanueckas 1poon" 1 13.12
43 KBaapatHoe ypaBHEHHE 1 18.12
44 HenonHoe kBagpaTHOE ypaBHEHNE 1 19.12
45 Hemnonnoe kBagpaTHOE ypaBHEHUE 1 20.12
46 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1 25.12
47 ®opmysa KOpHEH KBaIpaTHOTO YpaBHEHUS 1 26.12
48 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1 27.12
49 Teopema Buera 1 09.01
50 Teopema Buera 1 10.01
o1 Pemenne ypaBHeHUH, CBOASIMXCA K KBAaIPaTHBIM 1 15.01
52 Pemenune ypaBHeHMI, CBOASIINXCS K KBaPATHBIM 1 16.01
53 [Ipocreiinme qpoOHO-paMOHAIEHEIC YPABHCHHUS 1 17.01
54 [Tpocreiimue ApoOHO-pallMOHANIEHBIE YPABHEHUS 1 22.01
55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMONIbIO KBAaJIpaTHBIX YpaBHEHUN 1 23.01
56 Pemienne TeKCTOBBIX 3a/1a4 C MOMOIIbIO KBAAPATHBIX YPaBHEHUN 1 24.01
57 Kontponbnas padota o Teme "KBanpaTHsie ypaBHeHUs" 1 29.01
58 JInneiinoe ypaBHeHI:Ie C IByMsl IEPEMEHHBIMHU, €r0 rpauk, mpuMepbl 1 30.01
peleHus ypaBHEHHIA B IENTBIX YMCIIaX
59 JluneliHOe ypaBHEHUE C IByMs IIEPEMEHHBIMHU, €r0 rpaduK, IpUMepsI 1 3101
pelleHNs ypaBHEHUH B IIEJbIX YUCIIaxX
60 JIuHeliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMHU, €0 rpauK, IpUMEpHI 1 05.02
peleHNs] ypaBHEHHUH B LIEJIbIX YUCIIaxX
61 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUM € ABYMs IEPEMEHHBIMU 1 06.02
62 Pemenue cucreM AByX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU. 1 07.02
63 Pemenue cucrem AByX TMHEHHBIX YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU 1 12.02
64 [Ipumeps! perieHns cucTeM HETMHENHBIX YPAaBHEHU C JBYyMs 1 13.02




MNEPCMCHHBIMU

[Tpumeps! pelieHus: CUCTEM HEJIMHEHHBIX YPaBHEHUN C ABYMS

65 1 14.02
NepEeMEHHBIMU
66 I'pacduueckas naTEpIpeTas ypaBHEHHS C IBYMS IIEPEMEHHBIMU M CHCTEM 1 19.02
JMHEHHBIX YpaBHEHUH ¢ IByMs IIEpEMEHHBIMU
67 I'paduueckas nuHTEpHIIpETAIUS YPaBHEHUS C ABYMS TIEPEMEHHBIMU U CUCTEM 1 20.02
JMHEWHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU
68 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CHCTEM YpaBHEHUMN 1 21.02
69 Pemienne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO CHCTEM YPaBHCHHIA 1 26.02
70 Pemienne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUN 1 27.02
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1 28.02
72 UmcnoBble HEPaBEHCTBA U UX CBOWCTBA 1 04.03
73 HepaBeHCTBO ¢ 01HOM ITepeMeHHOMN 1 05.03
74 JluHeliHbIC HEPABEHCTBA C O/IHOM IMEPEeMEHHON M UX peIIeHHEe 1 06.03
75 JIuHeliHble HEpAaBEHCTBA C OJHON IEPEMEHHOM U UX pELICHHE 1 11.03
76 JlunHeiiHble HEpaBEHCTBA C OJHOW NEPEMEHHOMN U UX pelIeHHe 1 12.03
77 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX pEIICHNE 1 13.03
78 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM U UX pelIeHne 1 18.03
79 CucreMbl TMHENHBIX HEPABEHCTB C OHOM NIEPEMEHHOM U UX pEIICHNE 1 19.03
80 N3o0pakenune pemeHus JTMHEHHOTO HEPABEHCTBA U X CHCTEM Ha 1 20.03
YHCIIOBOH MPSIMOM
81 N300pakeHre peneHns TMHEHHOTO HEpaBeHCTBA M HX CUCTEM Ha 1 01.04
YHCIIOBOH MPSIMOM
82 KontponbHas padora no temam "HepaBencta. Cucrembl ypaBHEHUI" 02.04
83 [TonsiTrie pyHKIMN 03.04
84 OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HaUCHUH (yHKIMH 08.04




85 CriocoOw1 3a1anus QyHKIUH 1 09.04

86 I'paduk dysakmmm 1 10.04

87 CaoticTBa ()yHKITUH, UX OTOOpakeHHEe Ha Tpaduke 1 15.04

88 Urenue 1 noctpoeHue rpagukoB HyHKIIHHA 1 16.04

89 [Tpumepsl rpadgukoB GyHKIUH, OTpaKAIOITUX PeaTbHbIC MPOIECCHI 1 17.04

90 OyHKIIMY, OMMCHIBAIONIUE MPSIMYIO M 0OPaTHYIO MPOTIOPIIMOHATBHbIE 1 92 04
3aBHCUMOCTH, UX rpaduKu ’

91 ['unepOomna 1 23.04

92 I'unepOona. [IpomexxyTouHas arTecTanus 1 24.04

93 I'paduk pynkuuu y = x? 1 26.04

94 I'padux pynknum y = x? 1 06.05

95 Oyukun y =X,y =VX3, y = VX, Y = [x|; rpaduueckoe peuieHrue ypaBHeHHMA 1 07.05
U CHCTEM YpaBHEHHIA

96 @yHKIMH Y =X3, Y :vx3, y = VX, Yy = [x|; rpadudeckoe perieHue ypaBHEHHM 1 08.05
U CUCTEM YpaBHEHH

97 IToBTOpEeHME OCHOliHI)IX MOHSTUI U METOJIOB KYpCOB 7 U 8 KJIaCCOB, 1 13.05
0000111eHIe 3HAHUH

08 [ToBTOpeHue OCHOBVHHX MOHATHUI U METOI0B KypCcOB 7 U 8 KJaccoB, 1 14.05
00o011eHue 3HaHu i
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U 8 KIIaCCOB,

99 . 1 15.05
o0o011eHne 3HaHU|

100 IToBTOpEHME OCHO]iHBIX MOHATHI U METOJI0OB KypCOB 7 U § KJIacCOB, 1 20.05
000011IeHrEe 3HAHUI

101 l'ongoBas koHTpOIBHAS paboTa 1 21.05

102 [ToBTOpEHKE OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 U 8 KJIACCOB, 1 99 05

000011IeH1E 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoanyecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero KonurpoJibHbie S —
padoTsbI

1 PanmonanbHbIe ynca, UPpaMOHATBHBIC YHCIIa, KOHEYHbIE U OECKOHEUHBIE 1 04.09
JECATHYHBIE APOOH '

5 MHOXeCTBO JeHCTBUTENBHBIX YHCEIT; ICHCTBUTEIbHBIC YNCIIa KaK OECKOHEUHBIE 1 05.09
JECATHYHBIE APOOH '

3 B3anMHO 01HO3HAYHOE COOTBETCTBHE MEX/Ty MHOYKECTBOM JIEHCTBUTEIBHBIX 1 07.09
YHCeT 1 MHOXKECTBOM TOUEK KOOPIWHATHOM MPsIMOI

4 CpaBHEeHHE ICHCTBUTENBHBIX YHCEN, apU(PMETHIECKHE ICHCTBUS C 1 11.09
JeCTBUTELHBIMU YHCIIAMHU

5 [TpubnnxEéHHOE 3HaYeHNUE BEIMYUHBI, TOYHOCTb MPUOIHKEHUS 1 12.09

6 OxpyriieHne Jnces 1 14.09

7 Oxkpyrnenue ymucen 1 18.09

8 [Ipukuaka 1 oreHKa pe3yabTaTOB BbIUMCICHUM 1 19.09

9 IIpukuaka 1 oLeHKa pe3yIbTaTOB BBIYNCICHHUN 1 21.09

10 Jluneitnoe ypaBHeHue. Pemienue ypaBHeHHM, CBOASIIIUXCS K JINHEHHBIM 1 25.09

11 JIuneiinoe ypaBHeHue. Penienne ypaBHeHUN, CBOASAIIMXCS K JIMHEHHBIM 1 26.09

12 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHCHHIA, CBOISIINXCS K KBaPATHBIM 1 28.09

13 KBagparnoe ypaBHenue. Perienue ypaBHeHUM, CBOIALIMXCS K KBAAPATHBIM 1 02.10

14 bukBanparHbie ypaBHEHUS 1 03.10

15 bukBaapaTHble ypaBHEHUS 1 05.10

16 [IpuMepsl pelieHns ypaBHEHUM TPETbEe U YETBEPTOU CTEIIEHEH Pa3I0KEHUEM Ha 1 09.10

MHOXHUTCIIN




[Ipumepsl penieHusi ypaBHEHUM TPETheH U YETBEPTOM CTENEHEN pa3ioKEHUEM Ha

17 1 10.10
MHOXHUTEIH
18 Pemenne npoOHO-paiMOHABHBIX YpaBHEHUN 1 12.10
19 Pemenue npoOHO-paninoHaNbHBIX YPaBHEHHUI 1 16.10
20 Pemenne TeKCTOBBIX 3329 aNreOpandecKuM METOI0M 1 17.10
21 Pemrenre TeKCTOBBIX 3a/1a4 areOpandecKiuM METOJIOM 1 19.10
22 Pemenue TeKCTOBBIX 3a7a4 aNredpandeckumM MeTOA0M 1 23.10
23 KonTponbnas pabota o Teme "YpaBHEHHUS C OJHOM epeMeHHOMR" 1 24.10
24 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro Ipaduk 1 26.10
25 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk 1 06.11
26 Cucrema IByX JTUHEHHBIX YPaBHEHUH € ABYMs IEPEMEHHBIMU U €€ peLIeHUE 1 07.11
27 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH € ABYMs IEPEMEHHBIMU U €€ pelIeHUE 1 09.11
28 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH € ABYMs IEPEMEHHBIMU U €€ PEILICHUE 1 13.11
29 Cucrema IByX JUHEHHBIX YpaBHEHHUH € ABYMS IEPEMEHHBIMU U €€ peleHue 1 14.11
30 PemeHvHe CHCTEM JIBYX YpaBHEHUH, OZHO U3 KOTOPBIX JJUHEHHOE, a IPyroe — 1 16.11
BTOpOM CTETEeHU
31 PemeHVHe CUCTEM JBYX YPABHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APyroe — 1 20.11
BTOPOI CTETIEHU
39 PemeHuHe CHCTEM JIByX YpaBHEHUH, OZHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — 1 2111
BTOPOM CTENEHU
33 PemeHVHe CUCTEM JBYX YPABHEHUH, OJTHO U3 KOTOPBIX JINHEHHOE, a IPyroe — 1 2311
BTOPOM CTETIeHU
34 I'paduaeckas uHTEpIPETALIMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU 1 27.11
35 Pemenrie TeKCTOBBIX 33724 aNredpandeckum crocooom 1 28.11
36 Pemenne TeKCTOBBIX 3371a9 areOpandeckKuM crrocooom 1 30.11
37 KonrponbHast pabota o Temam "YpaBHeHHS C OJHOM nepeMeHHoN. CHCTeMBI 1 04.12




ypaBHeHU"

38 UwrcnoBbie HEPABEHCTBA U UX CBOMCTBA 1 05.12
39 YwucoBble HEPAaBEHCTBA U UX CBOMCTBA 1 07.12
40 JIuneiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHOM U UX PELICHHE 1 11.12
41 JInHeliHble HEPABEHCTBA C OJTHOM TIEPEMEHHOMN M UX PEIICHHE 1 12.12
42 JluneiiHble HEpaBEHCTBA C OJJHOW MEPEMEHHOM U UX PELICHHE 1 14.12
43 CurcreMpl TMHEVHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIIECHUE 1 18.12
44 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pElIeHne 1 19.12
45 KonTponbHas paboTa 3a nepBoe moiayroaue 1 21.12
46 KBagparHbie HEpaBEeHCTBA U UX pEIlICHUE 1 25.12
47 KBanpaTHble HepaBeHCTBA U UX pellICHUE 1 26.12
48 KBagparHbie HEpaBEeHCTBA U UX pEIlICHUE 1 28.12
49 KBaznpaTHble HEpAaBEHCTBA U MX PELLIEHUE 1 09.01
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1 11.01
51 I'paduueckas HHTEpIIpETAIINS HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS 1 15.01
MIEPEMEHHBIMH
59 I'paduueckas MHTEpIIpeTALUs HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 1 16.01
NIEPEMEHHBIMU
53 KonTponbHas padora o Teme "HepaBeHncrsa" 1 18.01
54 KBagparuunas ¢pynkuus, e€ rpaguk 1 cBoicTBa 1 22.01
55 Kpanpatuunas ¢pyHKIus, e€ rpaduk U CBOHCTBA 1 23.01
56 KBagparuunas ¢pynkuus, e€ rpaguk 1 cBoicTBa 1 25.01
57 [Tapabo:na, KOOpAUHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPHUU NapaboIIbl 1 29.01
58 [TapaGomna, KoopAMHATHI BEPIIUHBI TapabO0Ibl, 0Ch CAMMETPHUH TapadoIIbl 1 30.01
59 [Tapabo:na, KOOpAUHATHI BEPIIMHBI TapabOIIbl, 0Cb CAMMETPHUU NapabOoIIbl 1 01.02




60 [TapaGomna, KoOpIMHATHI BEPIIUHBI TAPabO0Ibl, OCh CAMMETPHH TapadoIIbl 1 05.02
61 [Tapaboia, KOOPAMHATHI BEPIIMHBI TAPa0OIIbI, 0OCh CHMMETPHH MapadoIIbl 1 06.02
62 [TapaGona, KoopIMHATHI BEPIIUHBI TapabO0Ibl, 0Ch CAMMETPHH TapadoIIbl 1 08.02
63 I'padukn pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[X| 1 12.02
64 I'padukn pynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1 13.02
65 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1 15.02
66 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1 19.02
67 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1 20.02
68 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1 22.02
69 KonTponbras padora o teme "OyHkimn" 1 26.02
70 [ToHsATHE YHUCIOBOM ITOCHEI0OBATEILHOCTH 1 27.02
71 3amaHne mociIeI0BaTeIbHOCTH PEKYPPEHTHOM (popMyoii U popmyInoit N-ro dieHa 1 29.02
72 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu 1 04.03
73 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu 1 05.03
74 ®opmyIbl N-ro wieHa apuPpMEeTHUECKO 1 TeOMETPUUECKOM POTrPECCHil, CyMMBbI 1 07.03
MEPBBIX N WICHOB
75 ®opmyiiel N-TO YjIeHa apu(PMETHIECKON U TeOMETPUUYECKON POrpeccuil, CyMMBI 1 11.03
NEPBbIX N YWICHOB
76 ®opMyibl N-T0 YieHa apuhMETHIECKON U TEOMETPUICCKON TIPOTPECCHIA, CYMMBI 1 1203
MEPBHIX N WICHOB
77 ®opmyIbl N-To wieHa apuPpMEeTHUECKO 1 TeOMETPUUECKON MPOTPECCHi, CyMMBbI 1 14.03
MEPBHIX N WICHOB
78 ®opmyiiel N-TO YjeHa apu(pMETHIECKON U TeOMETPUUYECKON POrPeCcCHil, CyMMBI 1 18.03
MEPBbIX N YWICHOB
79 N3006paxeHue 4ieHOB apu(pMETUYECKON U FeOMETPUUECKOIN MPOTrpeccHii TOUKaMu 1 19.03

Ha KOOPJIMHATHOM TJIOCKOCTH




N3006paxeHne 4ieHOB apu(METHUECKOM U TeOMETPHUECKON POrpeccuii TOuKaMu

80 . 1 21.03
Ha KOOPJIMHATHOW TUIOCKOCTH

81 JInHEeHbIN U 3KCIIOHEHIMAJIBHBII poCT 1 01.04

82 Cno>xHbI€ TTPOIICHTHI 1 02.04

83 CnoXHBIE TPOLICHTHI 1 04.04

84 KontponbHas padota nmo teme "HucnoBbie Mocie10BaTeIbHOCTH" 1 08.04

85 [ToBTOpeHME, 00600IIEHNE 1 CHUCTEMAaTH3aIUs 3HAHUH. 3aiCh, CpaBHEHUE, 1 09.04
NEUCTBUS ¢ NEHCTBUTEILHBIMEA YUCIIAMHU, YACTIOBASI IPSMAast

86 [ToBTOpEeHME, 0000IIEHNE ¥ cUCTeMaTH3aIusl 3HaHUH. [IpOTIeHTI, OTHOIICHUS, 1 11.04
MIPOITOPIINN

g7 [ToBTOpenue, 0000IICHNE U cUcTeMaTH3alus 3HaHui. OKpyriieHHe, TPUOINKEHHUE, 1 15.04
OLICHKA

88 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIMs 3HaHU. Perenrne TeKCTOBBIX 3a1a4 1 16.04
apu(MeTHIECKIM CII0COO0M '

89 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs 3HaHUH. Pelienne TeKCTOBBIX 3a/1a4 1 18.04
apu(METHIECKIM CITI0COO0M '

90 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3aIusl 3HaHUH. PelieHue TeKCTOBBIX 3a/1a4 1 99 04
apu(METHUIECKUM CII0CO60M '

o1 [ToBTOpenue, 06o0IIeHNe U cucTeMaTu3aius 3Hanuii. [IpeodpazoBanue 1 93.04
anreOpanvdecKuX BBIPAKEHUH, JOYCTHMbIC 3HAYCHHUSI '

92 [ToBTOpeHue, 06001meHne U cucTeMaTu3anus 3Hanuid. [IpeodbpazoBanue 1 25,04
anreOpanvdecKuX BBIPAKEHHH, JOITYCTHMbIC 3HAYCHHS '

03 [ToBTOpeHue, 06001meHne U cucTeMaTu3anus 3Hanuid. [IpeodbpazoBanue 1 26.04
anreOpanvecKnX BBHIPAKEHUH, TOMYCTHMbIE 3HAYCHHS '

94 [ToBTOpenue, 0600IIeHNe U cucTemMaTu3anus 3Hanuii. [IpeodbpazoBanue 1 02.05

anreOpandecKux BhIPAKEHUH, JOMYCTUMBIC 3HAUCHUS




HOBTOpeHI/Ie, 0606H_[CHI/Ie H CUCTCMaTn3anus 3HAHWM. (DYHKI_[I/II/IZ IMOCTPOCHHC,

95 CBOMCTBA N3y4YEHHBIX (PYHKITUH. 1 06.05
[IpomexyTouHas aTTecTalus

9% [ToBTOpEeHME, 00600IIIeHNE U crucTeMaTH3alus 3HaHui. DYHKIUU: TOCTPOCHUE, 1 07.05
CBOWCTBA MU3YYECHHBIX (PYHKIUH

97 [ToBTOpeHnue, 06001IeHNe U cucTeMaTH3anus 3HaHui. OyHKIKU: TOCTPOCHUE, 1 13.05
CBOMCTBA N3YYEHHBIX (PYHKIIMH

08 [ToBTOpeHue, 060061IeHNe U cucTeMaTH3anus 3HaHui. OyHKIKU: TOCTPOCHUE, 1 14.05
CBOMCTBA N3YYCHHBIX (PYHKIIHIA

99 HOBTOpGHfI@, 00001eHne u cuctemMaru3anus 3Hanuil. ['padpuyaeckoe pemrenne 1 16.05
YpaBHEHHH U X CHCTEM

100 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3alus 3HaHui. ['paduueckoe perieHue 1 20.05
YPaBHEHUU U UX CUCTEM

101 I'omoBas KOHTpoOsbHAs paboTa 1 21.05

102 O0o001IeHre ¥ CHCTeMAaTH3alNs 3HAHUN 1 23.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» MartemaTtuka. Anredpa: 9-i kiracc: 6a30BbIi ypOBEHB: yUeOHHK, 9 Kitacc/ MakapblieB
I0.H., Munmtok H.I'., HemikoB K.W. u apyrue; noxa pen. TenskoBckoro C.A.,
AxnmonepHoe o6miectBo «M3marenbctBo «IIpocBemenuey

» MartemaTtuka. AnreOpa: 8-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK, 8 Kitacc/ MakapblieB
0.H., Munmrok H.I'., Hemikos K.W. u npyrue; nox pea. TensikoBckoro C.A.,
AxmmmonepHoe obmectBo «M3marenscTBo «IIpocBemenney

* MaremaTuka. Anrebpa: 7-it kiacc: 6a30BbIN YpOBEHb: YUeOHUK, 7 Kinacc/ MakapbIueB
I0.H., Munatok H.I'., HemikoB K.W. u apyrue; noxa pen. TenskoBckoro C.A.,

AxkmmonepHoe obmectBo «M3narensctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI 1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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