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MNOACHUTEJIbHAS 3AIIUCKA

AnreOpa sBIsIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
obecrieunBaeT W3y4eHHE APYTUX AUCLUMIUIMH, KaK €CTECTBEHHO-HAy4yHOro, TaK U T'YMaHUTapHOIO
LUKJIOB, €€ OCBOEHHE HEOOXOAUMO Il NMPOAODKEHHs 00pa3oBaHUS W B IOBCEJIHEBHOM >KU3HU.
Pa3BuTHe y 00yuyaronmxcst HAy9HbIX MPEICTABICHUI O MMPOUCXOXKACHUU U CYIIHOCTH aure0pandecKux
aOCTpakIuii, crnoco0e OTpa)KCHHUS MATEMaTHYCCKOH HAyKOH SBJICHMH M TIPOIECCOB B IPHPOAEC M
o0miecTBe, pOIM MATEMATUYECKOTO MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHWW W B MPAKTHKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KaYeCTB MBINIJICHUS, HEOOXOIUMBIX IS
aJjanTallid B COBPEMEHHOM Iu(ppoBoM oOmiecTBe. M3yueHue anreOpbl oOecredynBaeT pa3BHTHE
yMeHHsI HaOJI0JaTh, CPaBHHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOHM JIEHCTBUSL W BBIBOJBL, (OPMYIHPOBATH
yiBepkaeHusa. OcBoeHue Kypca anareOpbl OOecneurMBaeT pa3BUTHUE JIOTMYECKOIO  MBIIIICHUS
O0YyJaroIMXCs: OHMU HCIONB3YIOT JCIYKTUBHBIE W HWHIYKTUBHBIE pacCyXIEHHs, 00O0OIIeHHEe u
KOHKpeTH3aluo, abcrparupoBanue U aHajgoruto. OOyueHue anredpe MpenosiaraeT 3HauyuTeNbHBIA
00BEM CaMOCTOSTENbHON J1EATEIbHOCTH 00Yy4arolMXCs, I0ITOMY CaMOCTOSITEIbHOE PELIEHHE 3a]ad
ABJIIETCS peaau3aliel JesTeIbHOCTHOIO IIPUHLIKIIA 00 yueHusl.

B ctpykType mporpammbl yueOHOro Kypca «Anredpa» s OCHOBHOrO 00IIero odopa3oBaHUs
OCHOBHOE€ MECTO 3aHHMAIOT COJAEP)KATEeIbHO-METOANYECKHuEe JNHHUH: «Yucina W BBIYUCICHUSY,
«AnreOpanyeckue BbIpaXKEHHs», «YpaBHEHUS M HepaBeHCTBa», «DyHkuuwm». Kaxknas wu3z 3THX
COZEPKATEIbHO-METOANYECKUX JIMHUNA pa3BUBAaeTCs Ha MNPOTSHKEHUH TPEX JIeT U3Y4YeHHs Kypca,
B3aMMOJCUCTBYSl C JAPYTMMHU €ro JHHHSIMH. B Xome wu3ydeHus y4eOHOro Kypca OOydaroUIHMCs
MPUXOTUTCS JIOTUYECKH PAaCCYyXkAaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBINH $I3bIK. B CBsi3u C
9TUM B TporpamMmy Yy4eOHOro Kypca «AnreOpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fellaXx MaTeMaTHUYeCKOro o0pa3oBaHUsS U CIOCOOCTBYIOIIHE
OBJIaJICHUIO OOYYaIOIIUMUCS OCHOB YHUBEpCAJIbHOTO MaTeMaTU4yecKoro s3bika. CoaepikaTelbHON U
CTPYKTYpPHOU OCOOCHHOCTBIO yueOHOT0 Kypca « Anredpay sSBISIETCS €r0 MHTErPHPOBAHHBINA XapaKTep.

Copnepxanue aMHUU «Yucia U BBIYKMCIEHUSD CIYKUT OCHOBOM I JajbHEHIIEro U3ydeHus
MaTEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOY4YarOIMXCS JIOTMUECKOTO MBIIIIEHUS, (POPMUPOBAHUIO
YMEHUS M0JIb30BATHCA AJITOPUTMAMHU, A TAKXKE MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOMMBIX
JUIS TIOBCEAHEBHOMN XKU3HU. Pa3BUTHE MOHATHS O YMCIIE Ha YPOBHE OCHOBHOIO 001Iero odpa3zoBaHuUs
CBSI3aHO C palMOHAJbHBIMH M HMPPALMOHAIBHBIMH YHUCIaMU, (OPMUPOBAHHEM NIPEICTABICHUN O
NEMCTBUTENHLHOM 4HcIie. 3aBeplIeHHe OCBOCHHS UYMCIOBOH JMHHUM OTHECEHO K CpeqHeMy oOuiemy
00pa3oBaHMIO.

CopnepkaHue IByX anredpandeckux JUHUN — « Anredpanyeckue BhIpaKeHHs ) U «Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOydYalOIIMXCS MaTeMaTHYecKOro ammapara,
HEOOXOAMMOro Ui pelIeHHs 3aJad MaTeMaTUKHU, CMEXKHBIX MPEIMETOB U  MPaKTHKO-
OPHEHTUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOro oO0miero oOpa3oBaHHUS Y4YeOHBI MaTepuan
IPYNIUAPYETCS BOKPYT pallMOHATBbHBIX BBIpAXKEHUN. ANreOpa 1eMOHCTPUPYET 3HAYCHHE MAaTeMaTHUKU
KaK SI3bIKa JJI MOCTPOCHHSI MAaTEeMAaTHYECKHX MOJENeH, OMMCaHus MPOLECCOB U SBJICHHUI PEaTbHOIo
mupa. B 3amaun oOyueHus amreOpe BXOAAT TakKe JaibHEHIIee pa3BUTUE aIrOPUTMUYECKOTO
MBILIUICHUS, HEOOXOJUMOr0, B YACTHOCTH, MJii OCBOCHUS Kypca HHGPOPMATHKH, U OBIIAJCHHE
HABBIKAMHU JIENYKTUBHBIX paccyxaeHuil. IIpeoOpa3oBaHre CHMBOJBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpakeHUs, CIIOCOOHOCTEN K MaTeMaTHUYECKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TPpaQUUEeCKO JTMHUU HAIEJICHO HAa TOJNIYYCHUE 00y4YaroImUMHUCS
3HaHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTUYeCKOH MOJENIH IS OMHCAHUS W HCCICIOBaHUS
pa3HOO00pa3HBIX MPOIIECCOB U SBJICHUI B mpupoje u obuiectBe. M3yueHne maTepuana criocoOCTBYeET



Pa3BUTUIO y OOY4YarOIIMXCS YMEHHUS MCIOJIb30BaTh pa3IMUYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKa
MaTeMaTUKH — CIIOBECHBIE, CHUMBOJIMYECKHE, TIpaduyeckue, BHOCUT BKJIAJ B (OPMHUpPOBAHUE
IPEACTABICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUU LIUBUIM3ALMH U KYJIbTYPBHI.

CornacHo yuyeOHOMY IaHy B 7—9 kiaccax u3ydaercss y4yeOHbIH Kypc «Anredpa», KOTOPbIH
BKJIIOYAET CJIEAYIOIINE OCHOBHBIE pa3Jiesibl cojepxkanusi: «Hucna u BBIYUCICHUS Y, «AJredpandeckue
BBIPAKECHUA», « Y PABHEHUS U HEPABEHCTBAY, «DYyHKITUNY.

Ha n3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 knacce — 102 gaca (3 gaca
B Hezlenmo), B 8 kiacce — 102 yvaca (3 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Heneo).

COIAEPXAHUE OBYYEHUA

7 KIIACC

Yucia 1 BHIYHCJICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, TIEPEX0]l OT OAHON (HOPMBI 3amUcH IpoOelt K IpYroii.
[lonsiTie palUOHAIBHOIO YHCIA, 3alUCh, CPAaBHEHHE, YIOPSAAOYMBAHUE DPALMOHAIBHBIX YHCEIL
ApudmeTnueckue AeHCTBUS C pallMOHAJIbHBIMU YMcIaMu. Pelenue 3amad U3 peasibHOM MPaKkTUKU HA
YacTH, Ha Jpo0Hu.

Crenenb ¢ HaTypaJIbHBIM I1OKa3aTeNIeM: ONpeesieHue, Ipeodpa3oBaHUe BbIpa)KEHUN HA OCHOBE
OIpeneneH s, 3aMuch Oonbmux yncen. [IporenTsl, 3anuch TPOIEHTOB B BUAE ApoOU U Jpodu B BHUE
NpoLEeHTOB. Tpy OCHOBHBIE 3a7ja4M HA MPOLIEHTHI, PELLICHUE 3a/1a4 U3 pealbHOU MPaKTUKHU.

[IpmeHeHne NpU3HAKOB IETMMOCTH, Pa3JIOKEHUE HA MHOKUTENIN HATypaJIbHbIX YU CE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPsMasi U 00paTHas MPOMOPIIMOHATEHOCTH.

AuredOpandecKkue BbIpasKeHUs

[lepemeHnHblE, 4YMCIOBOE 3HAYEHUE BBIPAKEHUS C TepeMeHHOW. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBieHrne 3aBUCUMOCTH MEX]ly BeIMYMHAMH B Buae (GopMynbl. Beraucnenus mo
dopmynam. IIpeoGpa3oBanre OyKBEHHBIX BBIPAXKEHUN, TOXKJECTBEHHO PaBHBIC BBIPAKECHUS, MpaBUIIA
npeoOpa3oBaHusl CyMM M IIPOW3BEIEHHUM, MpaBHJa PACKPBITHA CKOOOK M TPHUBEICHMS IOJOOHBIX
ClIaraeMblX.

CBoJiCTBa CTENEHU C HATYypaJIbHBIM [10KA3aTEIIEM.

OpHowieHsl U MHorowieHbel. CteneHb MHorowieHa. CroxeHHeE, BBIYUTAHHME, YMHOXEHHE
MHOro4JIeHOB. POpMYJIbl COKPAIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U KBajpaT pasHocTH. Popmyia
Pa3HOCTH KBaApaToB. Pa3nokeHrne MHOrO4JIEHOB HA MHOXKHUTEIIN.

YpaBHeHNs U HEPABEHCTBA

YpaBHEeHUE, KOpPEHb YpaBHEHHMs, MpaBHJia MpeoOpa3OBaHUsS YpPaBHEHHUS, PaBHOCUIBHOCTh
YpaBHEHUM.

JluHeiiHOe ypaBHEHUE C OJIHOM MEPEMEHHOM, YMCI0 KOPHEN JIMHEHHOrO ypPaBHEHHUS, PEIICHHUE
JUHENHBIX ypaBHeHUN. COCTaBlIeHHE YpaBHEHMI IO YCIIOBHUIO 3ajauM. PeleHne TeKCTOBBIX 3aj1ay ¢
MIOMOILBIO YPAaBHEHUM.

Jlunelinoe ypaBHEHUE C JABYMs NepeMeHHbIMH U ero rpaduk. Cuctema IBYX JIMHEHHBIX
YpaBHEHHI C IByMS IEPEMEHHBIMU. PerieHre cucteM ypaBHEHHE CIocoOOM Mo cTaHOBKHU. [1prumepbl
pelIeHUs TEKCTOBBIX 3aJ1a4 C IIOMOLIbIO CUCTEM YPaBHEHUH.

DOyHKUNH

Koopaunarta Touku Ha npsMoi. YnuciioBble NPOMEXKYTKU. PaccTosiHue Mex 1y ABymMs TOUKAMU
KOOPJMHATHOM MPSIMOK.

[IpsmoyronbHas cucrema KoopauHaT, ocu Ox u Oy. AOcuucca W OpIMHATa TOYKH Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpadukos, 3anannbix Gopmynamu. UteHue rpadukoB peanbHbIX
3apucumocted. [lonstue dynxnun. I'paduk Qynkuuu. CpoiictBa Qynkuunii. Jluneiinas ¢pynkuus, eé



rpaduk. ['padux Pynknuu y = [x|. ['paduueckoe penienrne TMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX
YPaBHEHMIA.

8 KIIACC

Yucsia M BHIYUCTCHUSA

KBagpatHbelii kopeHb wu3 4ucina. IloHsTHe 00 uWppanuoHadbHOM YucHe. JlecATUYHBIC
npUOIMKEHUsT UppaloHaibHbIX uucen. CBoiicTBa apuMETHUECKHX KBAJpaTHBIX KOpHEH U UX
IPUMEHEHHUE K TPeoOpa30BaHNIO YHCIOBBIX BBIPAKEHHUH U BBIYMCICHUSAM. [lelicTBUTENIbHBIC YNCIA.

Crenens ¢ LenbIM NIOKa3aTeneM U e€ ceolictBa. CTaHAapTHAs 3alMCh YUCIIA.

AuredOpanvecKkue BbIpasKeHUs

KBanpaTHbIil TpEXUIIEH, pa3JIoKEHNE KBAIPATHOr O TPEXUJIEHA HA MHOKHUTENH.

AnreGpanyeckast 1poob. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CiokeHune, BBIUUTAHUE,
YMHOXKEHHE, AeJIeHNe are0pandeckux apo0ei. PanrioHanbHble BBIpaKEHUS U MX IPE0Opa30BaHue.

YpaBHeHMs U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, (hopMyiia KOpHENH KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUH, CBOASIIMXCS K JIMHEHMHBIM M KBajapaTHbIM. Ilpocreiimme IpoOHO-palMOHAJIBHBIE
YpaBHEHHSI.

I'papuueckass mHTEpHpeTanyss ypaBHEHUH C JABYMsI IEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpaBHEHMI C IBYMs nepeMeHHbIMU. [Ipumepbl perieHus: CUCTeM HEIMHEHHBIX ypaBHEHUW C ABYMs
epEeMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOOM.

HucnoBbie HEpaBEHCTBA U UX cBoMcTBAa. HepaBeHCTBO ¢ 0JiHOM nepeMeHHol. PABHOCHMIBHOCTh
HepaBeHCTB. JInHeHbIe HEPaBEHCTBA ¢ OAHOM epeMeHHOoM. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJTHOM
MepEMEHHOM.

DyHKUMH

[Tonsatue ¢yakmuu. OOnacTh ompeneneHUs U MHOXECTBO 3HaueHUU GYHKIUH. CrocoOsl
3a1aHuUS PYHKITHI.

I'padux ¢pyakuu. Urenue cpoiictB pyHKiuu no e€ rpaduky. [Ipumeps! rpadmkoB GyHKITHH,
OTpaXkaroIUX PeaIbHbIE IPOLECCHI.

@OyHKIUU, ONUCHIBAIOLIME MPAMYIO U OOpaTHYI IPONOPLUOHAIbHBIE 3aBUCHUMOCTH, HMX
rpadukn. Oyskimn y = x2, y = x3, y = Vx, y=|x|. T'paduueckoe pemieHne ypaBHEHHUI U CHCTEM
YPaBHEHHUM.

9 KJIACC

Yuciia v BbIYMCTIEHUS

PanuonanbHble YHUCla, WppalMOHANBHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE [1eCATUYHBIC
npoOu. MHOXEeCTBO NIEHCTBUTENBHBIX YHCEN, NeHCTBUTENbHbBIC YHcia KaK OECKOHEYHBIE JECSITHYHBIE
npobu. B3amMHO OJHO3Ha4YHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JIEHCTBUTEIBHBIX YHCEN H
KOOPJIMHATHOU MPSIMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apu(MeTHdecKue [eHCTBUS C JAeHCTBUTEIbHBIMU
YHUCIIAMU.

Pazmepsl 00BEKTOB OKPYKAIOIIEr0 MUPA, JIIMTEIBHOCTH MPOLIECCOB B OKPYIKAIOIIEM MUDE.

[TpubmmxEHHOE 3HAUEHUE BEIUYNHBI, TOYHOCTh puOMmKkenus. Okpyrienue yucen. [Ipukuaka
Y OLICHKA PE3YJIbTATOB BBIYMCICHHH.

YpaBHeHMs M HEPaBeHCTBA

JIuneitHoe ypaBHeHue. Pemenne ypaBHEHM, CBOIAIINXCS K IMHEHHBIM.



KBagpatHoe ypaBHeHue. PemnieHue ypaBHEHUH, CBONAIIMXCS K KBaApaTHBIM. bukBanpatHOE
ypaBHeHMe. [lpuMmepsl pelieHHs ypaBHEHUN TpPETbed M YETBEPTOM CTENEHEHW pa3JIoKEHUEM Ha
MHOXKHUTEIH.

Pemenne apoOHO-pallMOHAJIBHBIX ypaBHEHMH. PelieHne TEKCTOBBIX 3a7ad ajaredpanyecKum
METOZOM.

VYpaBHeHHE C JAByMs INEepeMeHHbIMM U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YPaBHEHHMI C IByMs IIEPEMEHHBIMU. PelieHne cucTeM AByX YpaBHEHMM, OHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpOW cremeHW. [paduueckas WHTEpHpETalUs CHUCTEMbl YPaBHEHHHA C JABYMS
[IEPEMEHHBIMH.

PerieHne TeKCTOBBIX 3a/1a4 alredpandeckuM CriocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue nHMHEHMHBIX HEPABEHCTB C OJHOM IEpPEMEHHOW. PemeHne cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHOW mnepemeHHoW. KBanpaTHele HepaBeHcTBa. ['padumueckas HHTEpHIpeETALUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKINA

KBanpatnunas ¢pynkuus, e€ rpaduk u cBoiicta. [lapabosna, KoopauHaThl BEpIIUHBI TapaldoIbl,
0Cb CUMMETpPUHU I1apadoIbl.

[padurn Gpyuxumit: y =kx, y=kx + b, y=k/x, y =x3, y = VX, y = [x| 1 ux cBoiicrsa.

YuciioBble M0CJIE10BATEIBHOCTH U NPOIPECCUH

IToHATHE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE I10CIEN0BAaTEIIbHOCTH PEKYPPEHTHON
dbopMmysoli U GopmyIIoit n-ro diaeHa.

Apudmernueckas 1 reomerpuueckas nporpeccud. @opMyIbsl n-ro wieHa apupMeTudecKoil u
T€OMETPUYECKOM MPOrpeccuii, CYMMBbI IIEPBBIX 11 YJIEHOB.

N300pakeHHEe WICHOB apu(pMETHYECKOH M TI'eOMETPUYECKOW MPOrpecCHil TOYKaMH Ha
KOOPJAMHATHOM MIOCKOCTH. JINHEHHBIN 1 SKCITOHEHIIMATbHbIN pocT. CI0KHBIE MPOLEHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI
YUYEBHOT O KYPCA «AJITEBPA»
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  Pe3yJbTAaThl  OCBOCHHUS TMpOrpaMMbl  y4yeOHOro Kypca «Anrebdpa»
XapaKTEPU3YIOTCS

1) marpuoTn4yecKkoe BOCIMTAHUE:

MIPOSIBJICHMEM MHTEpeca K MPOILIOMY U HACTOSALIEMY POCCUHCKOW MaTEMaTUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTUKEHUSIM POCCUMCKUX MATEMaTHKOB M POCCUMCKOM MaTeMaTUYECKOH LIKOJbI, K
UCIOJIb30BAaHUIO ITUX TOCTHKEHUH B IPYTUX HAYKaX U MPUKIATHBIX cepax;

2) rpasaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTHIO K BBIOJHEHUIO O0s3aHHOCTEH TpaKAaHWHA W pealu3alud €ero Ipas,
MPEACTaBICHUEM O MaTEeMaTHMYeCKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3NUYHBIX CTPYKTYD, SBICHHI,
MpoLEeayp TpaXKAaHCKOro oOImecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
STUYECKUX IPOOJEeM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHHEM [IOCTHKEHUN HayKHU, OCO3HAHUEM
BA)KHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B AEATEIbHOCTU YUEHOIO;

3) Tpy10BOE BOCIMTAHME:

YCTAaHOBKOH Ha aKTHBHOE YYacTHE B pENICHUH TMPAKTHYCCKUX 3a/7ad MaTEMaTHYCCKOU
HaIPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHYECKOTO OOpa30BaHWS HAa MPOTHKECHUU BCEH
JKU3HHM ISl YCTIENTHOW TMPOQPECCHOHANBHON EATeFHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHH,



OCO3HAaHHBIM BBIOOPOM M IOCTPOECHUEM HHAMBUAYAIbHON TPAaeKTOPUM OOpa30BaHUS U >KU3HEHHBIX
IUTAHOB C Y4ETOM JIMUHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAJIbHOMY M OICTETHMYECKOMY BOCIHPHUATHIO MaTeMaTHYECKUX
O00BEKTOB, 3a/lay, PEUICHWH, pPacCYXJCHHUW, YMEHHUIO BUAECTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O NMO3HAHMS:

OpHEHTALlUEW B JEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4dHBIX IIPEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS 4EJIOBEKa, MPUPOABI U  OOLIECTBAa, IOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c(epbl 4eJIOBEUYECKOH JeATeNbHOCTH, ITANOB €€ pa3BUTHI U 3HAYMMOCTHU
JUId Pa3sBUTHUS LIMBWIM3ALMU, OBJIAJICHUEM A3BIKOM MAaTEMAaTHKH M MaTEMaTHYECKOH KyJbTypoHl Kak
CpPEACTBOM IIO3HAHUS MMpA, OBJAJACHUEM MPOCTEHIIMMHM HABbIKAMU  HCCIIEAOBATEIbCKOU
JESITENIbHOCTH;

6) ¢dusnueckoe BocnuTanue, GopMHMpPOBaAHHE KYJAbTYPbI 310POBbS W 3MOIHOHAIBHOIO
O0Jaromoryums:

FOTOBHOCTBIO NPUMEHATh MaTEMAaTUUECKUE 3HAHMS B MHTEPECaX CBOErO 370POBbs, BEIEHUS
310pOBOr0 00pa3za JKM3HU (310pOBOE IHUTaHUE, COATAHCHPOBAHHBIM PEXUM 3aHATUN M OTABIXA,
perynspHas ¢puzndeckasi akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa peIeKcHu, MpU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOT0 K€ MpaBa IPYroro 4enoBeKa;

7) 3KoJ10rMYecKoe BOCIIUTAHUE:

OpUEHTalMel Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JUId peuieHus 3ajad B 00JacTu
COXPaHHOCTU OKPY>KaroLel cpe/bl, JIAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOXKHBIX ITOCIEACTBUN
JUISL OKpPY’Kalolel cpesbl, OCO3HaHWEM TII00aIbHOr0 XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel ux
pelIeHHS;

8) ananTanus K M3MEHSAIOIUMCS YCJIOBUAM COMAJBHON U NIPUPOJHO cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBMSIX HEONPEAENEHHOCTH, IMOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTHU 4Yepe3 MPaKTUYECKYIO 1€ATEIbHOCT, B TOM UHCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
nproOpeTaTh B COBMECTHOMN AESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITa JPYTHX;

HEOOXOTUMOCTBIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM dHcie (OPMYIMpPOBATH HJIEH,
MOHATHUS, THUMOTE3bl 00 OO0BEKTaX M SBJICHUAX, B TOM YHCIIE paHee HEHU3BECTHBIX, OCO3HABATh
neQUIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCHPHHUMATH CTPECCOBYIO CUTYAIHIO KaK
BbI30B, TpeOYIOIUN KOHTPMEpP, KOPPEKTUpPOBaTh NPUHUMAEMble pELIeHHs U  JeWCTBUS,
(bopMynHpoBaTh M OLIEHUBATH PUCKU U MOCIENCTBHS, (POPMUPOBATH OMBIT.

METANIPEJIMETHBIE PE3YJIBTATbBI

ITo3naBaTe/bHbIE YHUBEpPCAJIbHbIEe YUeOHbIe AelCTBUS

Ba3oBble 1oruyeckue aeicTBus:

. BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEeMaTHYeCKUX OOBEKTOB,
NOHATUHN, OTHOIIEHUN MEXIy MOHATUAMH, (HOPMYIHPOBATH ONpPEEICHUS MOHSITUH, YCTaHaBIUBATh
CYLIECTBEHHbI NpPU3HAK KJacCU(pHUKALMU, OCHOBAaHUS A OOOOLIEHUS W CPaBHEHUS, KPUTEPUU
IIPOBOJMMOr0 aHAJIN3a;

. BOCIIPUHUMATh, (HOPMYIUPOBATh M MPEOOPa3OBBIBATH CYKIEHUS: YTBEPAHUTEIbHBIE U
OTpHIIaTeIbHbIE, EIUHUYHBIC, YACTHBIE U O0IIKE, YCIOBHBIE;

o BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (aKTax,
JAaHHBIX, HAOJIIOJEHUSX U YTBEPKACHUAX, IPEAIaratb KpUTEPUH Ul BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEUHNH;



o JIeNIaTh BBIBOJBI C WCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUCHU, YMO3aKJIFOUCHHI 110 aHAJIOTHH;

o pa3duparh JOKa3aTeinbCcTBA MATEMAaTHUECKUX  YTBEPXKACHUN  (MpsiMble ©  OT
IPOTUBHOTO), MPOBOJUTh CAMOCTOSATEILHO HECIOKHBIC JI0KA3aTeNbCTBA MAaTEMAaTUYCCKUX (DAKTOB,
BBICTPAaUBaTh apryMEHTAIIMIO, IPUBOJUTh MPUMEPbI U KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIC
paccyKaeHus;

. BbIOMpaTh crmoco0d perneHuss ydyeOHOW 3anayu (CpaBHHBATh HECKOJBKO BapHaHTOB
pelIeHus, BRBIONPAaTh HauOO0JIee MOAXOIANINA ¢ y4ETOM CaMOCTOSATEIBHO BBIJICTICHHBIX KPUTEPUECB).

Ba3oBble ucciieoBaTeIbCKHE AeHCTBUS:

o UCMOJB30BaTh  BOMPOCHI  KaK  MCCIICAOBATECIbCKUH  MHCTPYMEHT  IMO3HAHUS,
dbopMynHpoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE, MPOOIEeMy,  CaMOCTOSTEIHHO
yCTaHAaBIIMBAaTh HMCKOMOE WM JaHHOE, (OPMHUPOBATH THIIOTE3Y, aPryMEHTHPOBATH CBOI TO3UIIHIO,
MHEHHE;

o MPOBOJUTH IO CAaMOCTOSITENIbHO COCTABJICHHOMY IUJIaHY HECIOXHBIA DKCIIEPHUMEHT,
HeOOJIbIIOE WCCIENOBaHWE TIO YCTAaHOBICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

. CaMOCTOATENFHO  (POPMyIMpPOBaTH  OOOOIIEHUST ©  BBIBOJABI MO  pe3yJibTaTaM
NPOBENEHHOIO HAOJIOICHUS, MCCIENOBaHNS, OLICHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX PE3YJIbTATOB,
BBLIBOJOB 1 0000IIEHHI;

o IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUIATh MPEIIOI0KCHUS
0 €ro Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undgopmanueii:

o BBISIBJISITH HEJIOCTATOYHOCTh M W30BITOYHOCTHh MH(OpPMAIMH, JAHHBIX, HEOOXOIUMBIX
JUTSL PEIICHUS 3a]1a4H,

o BBIOMpaTh, AHATM3UPOBATH, CHCTEMATH3MPOBATH U HHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IMYHBIX BUIAOB U (OPM IPEICTABICHUS;

o BBIOMpaTh OpMy TpeacTaBiIeHUs HHPOPMALIUK B WILTIOCTPUPOBATH pelIaeMble 3a/1a4u
cXeMaMHu, IharpaMMaMi, HHOM TpaduKoil 1 UX KOMOUHAIUSIMU;

o OLICHUBATh HAIEKHOCTh WH(YOPMALIMK TI0 KPHUTEPHSIM, TPEII0KEHHBIM YIUTEIIEM HITH
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS:

o BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKIEHHS B COOTBETCTBHUU C yCIOBUSIMHU M ILIEISIMU
00IIeH sI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX,
JaBaTh IMOSICHEHUS 110 XOY PEIISHMS 3a/1a9i, KOMMEHTHPOBATh MOy4EHHBIN PE3yIIbTaT;

o B X0J/ic 00CYXICHHS 3a/1aBaTh BOIMIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI, TPOOICMBI,
pemaemMol 3a/adu, BBICKA3bIBATh HJICH, HAICJICHHBIC HA TIOMCK pPEIICHHS, COMOCTABJIATH CBOH
CYXKJICHUS C CYXICHHSIMH JPYyrUX YYaCTHHKOB JHajora, OOHApYXHBATh PA3JIHYUE U CXOJCTBO
MO3HIIH, B KOPPEKTHOM Gopme POpMYITHMPOBATH PA3HOTIIACK S, CBOU BO3PAKCHUS,

o MPEICTABISATh PE3YJIbTAThl PEIICHUS 33aJa4M, YKCIEPUMEHTa, UCCICIOBAHUs, TPOCKTA,
CaMOCTOSITENIbHO BBHIOMPATh (POPMAT BBICTYIUICHUS C Y4ETOM 3allau MPE3CHTAIMH U OCOOCHHOCTEH
ayJUTOPUH;

o MIOHUMATh M HCIIOJIh30BATh MPEUMYIIECTBA KOMaHTHOW U MHAUBUAYAILHON paOOTHI MIPH
pereHnH yaeOHbIX MaTEeMaTHUECKUX 3a1a4;



o MIPUHUMATH 11€J1b COBMECTHOW ACSITENFHOCTH, TIJIAHUPOBATh OPraHU3aIUI0 COBMECTHOMN
paboThI, pachpenensTb BUABI PadOT, AOrOBapUBATHCSA, OOCYKIaTh MPOILIECC U pe3yNbTaT pPadOTHI,
0000111aTE MHEHHS HECKOJIBKHUX JIFOJIEH;

. y4acTBOBaTh B IPYNIOBBIX (hopMax padboThl (00CYXICHHS, 0OMEH MHEHUSMH, MO3TOBbIE
HITYPMBI ¥ APYTHE), BBIIOJHATH CBOIO YacTh PaOOTHI U KOOPAMHHPOBATH CBOU JEHCTBHUS C APYTHUMHU
YJieHAaMH KOMAaHJIbl, OLIEHWBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
cOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHSL.

PeryasiTuBHBIE YHUBEpPcAIbHbIE yieOHbIE 1eiicCTBUSA

Camoopranu3anus:

o CaMOCTOSITEJIFHO COCTaBJIATh IIJIaH, AJNTOPUTM pEHICHUs 3a7add (WM €ro 4YacTb),
BBIOMpATh CMOCOO pEHICHHs ¢ YYETOM HMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4EéTOM HOBOW MH(DOPMAIIUH.

CaMOKOHTPO.Ib, IMOIMOHAIbHbII HHTE/LIEKT:

o BJIaJIETh CIIOCO0aMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJsibTaTa pelieHus
MaTeMaTHYECKOM 3a1auHu;

. MPEABUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IPH PEIICHUU 3a1a4¥, BHOCUTh
KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJACHHBIX OIIUOOK, BBISBICHHBIX
TPYJHOCTEW;

. OLICHUBATh COOTBETCTBUE pe3yjbTaTa JACATEIbHOCTU MOCTABJIECHHON L[E€IU U YCIIOBHUSIM,

OOBSICHATh MPUYUHBI JOCTHKEHHUS WM HEHOCTH)KCHHs €M, HaXOAUTh OLIMOKY, JAaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 7 kiaacce oO0ydarImuiics MOIyYUT CICAYIONINE MIPEAMETHBIE Pe3yIbTAThI:

Yucsia v BHIYUCTCHUSA

BeImonHATh, coueTas yCTHbIE W THCBMEHHBIE TPUEMBI, apuPMETHUECKUE ICHCTBHUS C
palMoHaIbHBIMH YHCIIAMH.

HaxonuTh 3HaYeHHS YHCIOBBIX BBIPAKCHUHU, MPUMEHATh PA3HOOOPA3HBIE CIIOCOOBI U MPUEMBI
BBIYUCIICHHS 3HAYCHUH IPOOHBIX BBIPAKECHHM, COACPIKALIMX OOBIKHOBEHHBIC U IECITHYHBIE IPOOH.

[TepexonuTh OT OHON (OPMBI 3aIIUCH YHCEN K IPYroi (mpeodpa3oBbIBATh NECATHUHYIO 1POOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO 1pO0B).

CpaBHUBATH U YHOPSA0YUBATH PAallMOHATIHLHBIC YK CIIA.

OxpyriaTh yncna.

BBHIMONHATS NMPUKUIKY M OIEHKY pe3yibTaTa BBIUUCICHHM, OIIEHKY 3HAYE€HUN YHMCIIOBBIX
BbIpaKeHUW. BBIMOIHATH 1efiCTBUS CO CTENEHSIMH C HATypaIbHBIMH MOKa3aTESIMH.

[TpuMeHATH TPU3HAKYU NETUMOCTH, Pa3I0KEHNE HA MHOXKUTEH HAaTyPaJbHBIX YUCE.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOIIEHHWEM BEJIHYUH,
MPOMOPIIMOHATIBHOCTRIO BEJIMYWH, MPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YJbTaThl PEUICHUS 3a/4ay C
y4€TOM OrpaHUYEHUN, CBS3aHHBIX CO CBOICTBAMH pacCMaTpUBAaEMbIX 00 BEKTOB.

Anredpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpanyeckyl0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOro MaTepuania.

HaxonuTh 3Ha4eHUs1 OyKBEHHBIX BBIPAKCHUN TPH 33 JaHHBIX 3HAYCHUSIX TIEPEM CHHBIX.

BeimonHATe TTpeoOpa3oBaHMs IEJIOTO0 BBIPAKEHUS B MHOTOWICH IMPUBEIACHUEM IMOJO0OHBIX
CllaraeMbIX, PaCKpPBITHEM CKOOOK.

BBIMoHAT yMHOKEHHE OJHOWICHA Ha MHOTOYJICH M MHOT'OYWJIEHA HA MHOTOYJICH, IPUMCHSTh
dbopmyIbl KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.



OcyiecTBIATh pa3i0oKEeHHUE MHOTOWJIEHOB Ha MHOKUTEIM C ITOMOIIBbIO BBIHECEHUS 32 CKOOKH
00I11€eT0 MHOXKUTEJS, TPYIIIUPOBKU CJIAaraeMbIX, IPUMEHEHHs] (OpPMYJI COKPALIEHHOIO YMHOKEHHUSL.

[TpumeHATH peoOpa3oBaHUsI MHOTOYJIEHOB JJIsl PEIIEHUsl pa3iMuYHbIX 337a4 U3 MaTeMaTHUKH,
CMEXHBIX IIPEIMETOB, U3 peaJbHON MPAKTUKH.

Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypajbHBIMHU IOKAa3aTeJSIMU JJis MpeoOpa3oBaHUs
BBIPAXKCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemwlate nuHeElHBIE ypaBHEHMS C OJHOW IIEPEMEHHOW, NMPUMEHSs IpaBuia Iepexona oOT
HCXOJIHOT' O YPAaBHEHHUS K PaBHOCWIBHOMY eMy. [IpOBEpPSTH, SBIJISIETCS JIM YUCIIO KOPHEM yPaBHEHHS.

[TpumMeHATH TpadUUeCKUe METOABI IPU PEIICHUH JIMHEHHBIX YPAaBHEHHH U UX CUCTEM.

[TonOupaTe mpuMepsl map 4YHCell, SBJISIOUIMXCS PEHICHHEM JIMHEHHOr0 ypaBHEHUS C ABYMS
[IEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOM TIOCKOCTU rpadMK JIMHEHHOTO YPAaBHEHUS C IBYMS NEPEMECHHBIMH,
MOJIL3YACh TpauKoM, MPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemwate cuctemMbpl ABYX JMHEWHBIX YpPaBHEHUW C JBYMS IE€PEMEHHBIMH, B TOM YHUCIE
rpaduyecku.

CocTaBisTh U penaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX YPaBHEHUU IO YCIOBHUIO
3a/lauyd, THTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN PEe3yJIbTaT.

DYyHKUHMH

N300paxaTh HA KOOPJUHATHOW MPSMOIl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATH YMCIOBHIE IPOMEKYTKU HA aNre0OpanveckoM si3bIKe.

OtmedaTs B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM, CTPOHUTH I'pauKu
nuHeHHbIX QyHKIUH. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (YHKIMI M3BECTHBIC 3aBUCUMOCTU MEXKIY BETMYHMHAMH: CKOPOCTb,
BpEMsi, PaCCTOSHUE, [IEHa, KOTMYECTBO, CTOMMOCTh, TPON3BOAUTENLHOCTD, BpeMs, 00HEM paboTHI.

HaxonuTth 3HaueHHE (QYHKIIMH 110 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuil crmocod TMpeAcTaBleHUS W aHanmn3a HHpOpMAaIWH, HW3BICKATH U
UHTEPIPETUPOBATH NH(OPMAIHIO U3 TPa(PUKOB peabHBIX IPOI[ECCOB U 3aBUCHMOCTEH.

K koH1y oOyuenus B 8 kiacce oOydaromuiics MOJIyduT CIEAYIOIME IPEAMETHBIE PE3YIbTaTh:

Yucsia v BHIYUCTCHUSA

Hcnonp30BaTh HauyajdbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCET JJIA
CpaBHEHHUS, OKPYIJIEHHS U BBIUMCICHUN, HU300paxaTb JEHCTBUTENbHBIE YHCIA TOYKaAMH Ha
KOOPJIMHATHOW MPSIMOU.

[TpumMeHATH TOHATHE apH(METHUYECKOro KBaJApPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHHU,
UCTOJNB3ysl TMpPU HEOOXOAMMOCTH KaJbKYyJNATOpP, BBINOJHATH MNpPeoOpa3oBaHUS BBIPAKEHUM,
coJiepKallliX KBaJpaTHbIE€ KOPHU, UCIIOJIb3Ys CBOMCTBA KOpPHEH.

Hcnonp30BaTh 3aMucH OOJBIIMX U MAJbIX YHCEI C MMOMOIIBIO JEeCATUYHBIX IpoOeil U cTerneHei
yucina 10.

AuredOpanvecKkue BbIpasKeHUs

[IpuMeHsAT, TMOHSATUE CTENEHU C ILEeNbIM I[10Ka3aTeleM, BBINOIHATh MpeoOpa3OBaHUS
BBIPAKEHUH, CO/lepKalIUX CTEIEHU C LEJIbIM [10Ka3aTENeM.

BBINONHATH TOXKIECTBEHHBIE MPEOO0Pa30BaHUs PallMOHAIBHBIX BBIPAKEHUN HAa OCHOBE MpaBUJI
JNeMCTBUI HaJl MHOTOWIEHAMU U ajNre0panyecKuMu ApOoOsSIMU.

PackiianpiBaTh KBaJApaTHBIN TPEXUJIEH HA MHOKHTEIN.

[TpumeHATH MpeoOpa3oBaHMs BBIPAXKEHUN AJIs pEIIeHUs Pa3UYHbIX 337a4 U3 MaTeMaTHUKH,
CMEXHBIX IPEIMETOB, U3 PeaibHON MPAKTHKU.



YpaBHeHus M1 HEPAaBEeHCTBA

Pematp nuHelHble, KBaJApaTHbIE YPaBHEHUS U pallMOHAIbHbIC YPABHEHUS, CBOASIIUECS K HUM,
CHCTEMBI JIByX YPaBHEHUH C IBYMsI IE€PEMEHHbIMH.

IIpoBoauTe mpocTEWIINE UCCIENOBAHUSA YPAaBHEHHM M CHUCTEM YPAaBHEHUH, B TOM YHCIE C
npUMEHEeHUEeM rpaduvecKux NpeACcTaBiIeHUl (yCTaHaBIMBAaTh, UMEET JIM YpPaBHEHHE WM CHCTEMa
YpaBHEHMI peleHusi, eClIM UMEET, TO CKOJIbKO, U IPOUee).

[TepexomuTh OT CIOBECHOU (HOPMYIHPOBKH 33/1auu K €€ anre0pandeckoil MOAEIU C ITOMOIIBIO
COCTaBJICHMs ypPaBHEHUS UJIM CUCTEMBI ypaBHEHUMN, HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4yy MOJIy4YEHHBIH pe3ysbTar.

[IpyMeHsTh CBOWMCTBA YHMCIOBBIX HEPABEHCTB JJI CPAaBHEHMS, OLIEHKH, pelaTh JMHEHHbIE
HEpaBEHCTBA C OJJHOW NMEPEMEHHOM M WX CHCTEMBI, 1aBaTh IPaUUECKyI0 HIUTIOCTPALIUI0 MHOXECTBA
PEILIECHNUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIIMA

[lonnmaTe U MCHOJB30BaTh (PYHKIIMOHAIbHBIEC MOHATUS U SI3BIK (TEPMHUHBI, CUMBOJIMYECKHUE
0003Hau€HHUA), ONPENENATh 3HAYeHHE (YHKIMM O 3HAUEHUIO apryMeHTa, ONpENessITb CBOWCTBa
¢yHkuuu no e€ rpaduky.

CrpouTts rpauku 31eMeHTapHbIX QyHKIUN BUAA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, ommchiBaTh CBOIiCTBA UHCIIOBOH (YHKIHH 10 e&
rpaduky.

K koniy oOyuenus B 9 kiaacce oOydaromuiics MOIyYUT CIEAYIONINE IPEAMETHBIE PE3yIbTaThI:

Yucsia v BHIYUCTCHUSA

CpaBHMBATh U YIIOPSI0YMBATH pallMOHAIbHBIE U UPPALIMOHATIbHBIE YUCTIA.

BremonHaTe apudMeTHueckne ACHCTBHS C PAallMOHAIBHBIMH YHCIAMH, COYeTas yCTHBIE WU
MMCbMEHHbIE IPUEMBI, BBIIOJIHATD BBIYUCICHUS C UPPAllMOHAIBHBIMU YU CIAMU.

HaxonuTe 3HaueHHs] cTemeHeW C ILeNbIMU IOKa3aTelsIMU W KOpHEW, BBIUMUCIATH 3HAUCHUS
YU CIOBBIX BBIPAYKEHUI.

OKpyrisiTh 1EUCTBUTEIbHBIE YHCIIA, BBIMOIHATh MPUKUAKY PE3yJbTaTa BHIYUCICHUHN, OLEHKY
YHUCJIOBBIX BBIPAYKEHUH.

YpaBHeHHs U HEpaBeHCTBA

Pemath nuHeliHBIE M KBaJpaTHbIE YpaBHEHMsI, ypaBHEHUS, CBOJIIMECS K HHUM, MPOCTEUIINE
IpoOHO-palliOHAbHbIE YPAaBHEHUSI.

Pemate cuctembl ABYyX JMHEHHBIX ypaBHEHUN C ABYMsI NEPEMEHHBIMM U CUCTEMBI JBYX
YpaBHEHMI, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIAETCA JIUHEHHBIM.

Pemath TekcTOBbIE 337aun adreOpandeckuM CIocoOOM C MOMOIIBI0 COCTaBJICHUS YpPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI 1€PEMEHHBIMU.

[IpoBoauTe mpocTeliline UCCAeNOBAHUS YPAaBHEHUM M CHUCTEM YpaBHEHUW, B TOM YHUCIE C
npUMeHEeHUeM rpaduvecKux MNpecTaBieHHi (yCcTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHMI peleHusi, €ClIM UMEET, TO CKOJIbKO, U IpoUee).

Pemats nuHeiiHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peIIeHNE HEPABEHCTB
Ha YKMCIIOBOM MPSAMOM, 3alUChIBATH PELIEHUE C TOMOILbIO CUMBOJIOB.

PemaTp cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBaJApaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHHE CHUCTeMbl HEPABEHCTB Ha YHCIOBOM TNPSAMOH, 3alHChIBATh
pelIeHye ¢ MOMOLIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELLICHUHN PA3IMYHBIX 3a/1a4.

DyHKIIMU



Pacno3naBath (QyHKUMH M3y4eHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKH pacCIOJIOKEHHE Ha
KOOPJMHATHOM MIIOCKOCTH TPaguKoB QyHKIMM BUAa: y = kx, y =kx + b, y =k/x, y=ax2 +bx +c, y =
x3, y=1\x,y= ||, B 3aBHCHMOCTH OT 3HAa4YeHMT KO DYUIHUEHTOB, ONMKCHIBATH CBOMCTBA ()YHKIIHUIA.

Crpoute M H300paXkaThb CXEMAaTHUECKH TpaduKU KBaJApPaTUYHBIX (QYHKIUH, OMHCHIBAThH
CBOMCTBA KBaIPAaTUYHBIX (DYHKIIMH 110 UX rpaduKam.

PacrioznaBaTh KBaJpaTU4yHyO (yHKIHMIO MO (opmylie, NPUBOJUTH MPUMEPHI KBaJIPaTHUHBIX
byHKIMIA U3 peabHOM KU3HU, GU3UKHU, TEOMETPUH.

YucaoBble NOCIeA0BATEILHOCTH U POrPecCHH

PacriozHaBaTh apu(METHUYECKYI0O M TE€OMETPHUYECKYIO IPOIPECCHM IpH Pa3HBIX Crocodax
3aaHMsL.

BBIMONHATS BBIYUCIEHHUS C MCIONB30BaHUEM (OPMYJT N-rO wWieHa apupMeTH4YecKor Wu
T€OMETPUYECKON MPOrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4JICHBI MTOCIIEI0BATEIFHOCTH TOUKAMHU Ha KOOPIMHATHOH MIIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YMCJIOBBIMH I10CJIEIOBATEILHOCTSAMU, B TOM YHUCIIE 3aJa4yM U3
peasbHOM KU3HU (C UCII0JIB30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBo 4acoB JIEKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM
Ne n/n Konrtpoabnble | Ilpakrtudeckue | (uu(ppoBbie)
MPOrpamMMabl Bcero
padoTbl padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 Yucna u Beraucienus. PanimonansHbIe 25 1 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmioreka [IOK
2 Anre0panyeckue BbIpaKeHHs 27 1 https://m.edsoo.ru/7f415b90
bu6moreka [JOK
3 YPaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/71415b90
bu6moreka [JOK
4 Koopaunarst u rpapuxu. Oykiun 24 ! https://m.edsoo.ru/7f415b90
bubmoteka IJOK
> Hosropenie  oGobuwerie 6 ! hitps://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
8 KUIIACC
KosnuecTBo yacos DJIeKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
nporpaMMeI Bceero KOﬁHTpOJIbeIe HpﬁaKTuquKne 0Gpa30BATEIBHBIC
padoThI padoThI pecypesI
bubmoreka [IOK
1 Uucna u Beruncienus. KBajgpataoie KopHU 15 https://m.edsoo.ru/7f417af8
) Yucna u Beruucinedaus. CTeneHpb ¢ 1eNIbIM 7 but6moreka [JOK
MoKa3aTesnemM https://m.edsoo.ru/71417af8
3 Anre0pandecKue BEIPaKCHHUS. 5 1 bu6motexa [IOK
KBanpaTtubrit Tpéxunex https://m.edsoo.ru/71417af8
4 Anredpandeckre BhIpaKEHUSI. 15 1 bu6motexa [IOK
AnreGpandeckas 1po0b https://m.edsoo.ru/7{417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

YpaBHenus u HepaBeHcTBa. KBagpaTHbie

bubmorexa IIOK

> ypaBHEHUS 15 ! https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmoreka [JOK
YpaBHEHHI https://m.edsoo.ru/7t417af8
bu6muorexa IIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmorexa [IOK
8 PynKuH. OCHOBHbIC MOHATHA > https://m.edsoo.ru/7f417af8
bubmorexa [IOK
? Pyuxuui. ucnosbie GyHKi ? https://m.edsoo.ru/7f417af8
but6moreka [JOK
10 IosTopenue u obobmenue 6 ! https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB I1O0 102 5 0
I[TPOTPAMME
9 KUIIACC
KoJsnyecTBo yacoB DJIEKTPOHHBIE
HanmeHoBaHue pa3iesoB H TeM
Ne ni/m Konrpoabubie | IIpakrtuueckue | (uudpposBbIe)
MPOrpamMMbl Bcero
padoTbl padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 Uucna v Berurcienus. JleficTBUTenbHbIC 9 bubmorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmotexa [JOK
OJIHOM MEepeMEeHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6moreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmoreka IJOK
> Cyrkiun 16 ! https://m.edsoo.ru/7f419d08
6 UucnoBeie MOCIEI0BATENBHOCTH 15 1 bubmorexa IIOK

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



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

7 [ToBTOpenue, 0000IICHNE, CHUCTEMATH3AITUS 13 bu6moreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecrBo
Ne i/t Tema ypoka 4ACOB
Bcero
1 [ToBTOpenue kypca "Matemartuka 6" 1
2 PanronanbsHbIe grcna 1
3 PaumnonanbHble yncna 1
4 YucnoBeie BEIpAXKEHUS 1
5 BeIpaxxeHus ¢ nepeMeHHbIMH. 1
6 BeIpaskeHus ¢ NepeMEeHHBIMU 1
7 CpaBHeHue 3HaueHH BeIpaskeHui. [IpeoOpa3zoBaHue BhIpaKkEeHUH. 1
8 CpaBHEHHE 3HaYEHUI BbIpasKEHUIN 1
9 CBolicTBa neificTBUI HaJI YUCIaMHU 1
10 CaolicTBa JIeHCTBUI HA/1 YUCIAMU 1
11 ToxpaectBa. ToxaecTBeHHbIE TPe0Opa30BaHUs BbIPAKEHUN 1
12 ToxnaectBa. ToxnecTBeHHbIE TPE0OPA3OBAHMSL. 1
13 KonTpomnbHnas padora Nel "Yucna u Beipaxkenus. [IpeodpazoBanue |
BbIpaKeHUM. "
14 VYpaBHEHUS U €ro KOpHU 1
15 JluneliHoe ypaBHEHUE C OTHOM MepeMEeHHOM 1
16 JIuneliHOE ypaBHEHUE C OAHOW MEepPEMEHHOM 1
17 Pemenue 3a1a4 ¢ IOMOLIBIO YPaBHEHUN 1
18 Pemenue 3a1a4 ¢ MOMOIIBIO ypaBHEHUI 1
19 Dopmyib 1
20 VYpaBHEHUS C OHON EPEMEHHOM. 1
21 KontponpHas pabora Ne2 "VpaBHeHuUs ¢ 0gHON IepeMeHHON" 1
22 UucnoBbie MPOMEKYTKH 1
23 Yro takoe QyHKIMUSA 1
24 Brruucnenue 3HaueHuit GyHKIUH 110 hopMyJie 1
25 I'padux pyHKIUN 1
26 I'paduk dyHKIIHMA 1
27 [TpsiMast MpONOPLHUOHAIBHOCTD U €€ rpapuK 1
28 [Ipsimast TpOMOPIIMOHAILHOCTD U €€ rpaduk 1
29 Jlunelinas ¢yHkus u ee rpaduk 1
30 Jluneitnas QyHkuus u ee rpaduk 1
31 3HaueHue PyHKINN HECKOIBKUMH (OopMyIaMu 1
32 3HadeHue PyHKIUN HECKOIBKUMH (OpMyIaMu 1
33 KonTtponbsHas padbora Ne3 "Oynakiun" 1
34 OmnpeneneHue CTENEHN ¢ HATYPaJIbHBIM [10Ka3aTeIeM 1




35 VYMHOXEHUE U JEICHUE CTEIICHEN 1
36 VYpaBHEHUE U 1€JICHUE CTENEHEN 1
37 Bo3Benenue B cTereHb NPOU3BEACHUS U CTEIIEHU 1
38 Bo3BezneHue B CTENEeHb NPOU3BEACHUS U CTEIIEHU 1
39 OIIHOYJIEH M €r0 CTaHIAPTHBINA BUJL 1
40 VYMHOXKEHHE OJHOWICHOB. Bo3BeAeHNE OTHOUICHOB B CTEIICHbD. 1
41 OyHKIMS y=X" 1 ee rpaduk 1
42 OyHKIMS y=X" 1 ee rpaduK 1
43 O poCTHIX U COCTABHBIX YHCIIaX 1
44 KonTtponbsHas padora Ned "Crenens u ee cBoiictBa. OTHOUYICHB!" 1
45 MHOrouJieH 1 ero CTaHJIapTHHINA BHU]I 1
46 MHOrouJieH U ero CTaHJIapTHHINA BU]I 1
47 Cl1o)xeHHE U BEIYMTAHHUE MHOI'OUJICHOB 1
48 CnokeHre 1 BBIYMTaHUE MHOT'OUJICHOB 1
49 YMHOXEHHE OJHOWICHA Ha MHOTO4YJICH 1
50 YMHOXEHHE OJHOWICHA Ha MHOTO4YJICH 1
51 VYMHOXEHHE OTHOWIEHA Ha MHOIOWIEH 1
52 Brinecenue o0IIero MHOKHUTEIIA 38 CKOOKU 1
53 BriHeceHue 001Iero MHOXKUTENA 3a CKOOKHU 1
54 Brinecenue o0IIero MHOKHUTEIS 32 CKOOKHU 1
55 KonrtponsHas padora Ne5 "Cymma 1 pa3HOCTH MHOTOUYJICHOB. |
[IpousBenenre MHOrO4JIEHA M OJTHOYJIEHA"
56 VYMHOXKEHHE MHOT' OYJIeHA Ha MHOT O4JICH 1
57 VYMHOXEHHE MHOIOUJIeHa Ha MHOT'O4JICH 1
58 PaznoxeHue MHOro4JIeHa Ha MHOXKUTEIH CIIOCOOOM TPYNITUPOBKU 1
59 PaznokeHne MHOro4sieHa Ha MHO>KMTEIH CIIOCOOOM IpYIIIUPOBKH 1
60 Jlemenue ¢ ocTaTKOM 1
61 Jlemenue ¢ ocTaTKoOM 1
62 KonTponbHas padora Ne6 "IIpousBeneHne MHOTOYICHOB" 1
63 Bo3Beznenune B kBajipaT v B Ky0 CYyMMBI M Pa3HOCTH JIBYX !
BBIPKEHU N
64 Bo3BezneHue B KBaipaT M B Ky0 CYMMBI U Pa3HOCTH JIBYX |
BBIpXKEHU
65 PaznoxeHne Ha MHOKUTEIH C TOMOIIBIO (opMyIT KBaapaTa 1
CYMMBI U KBaJpaTa pa3HOCTH
66 PazyioxxeHne Ha MHOYKUTEIH C ITOMOIIBbI0 (popMyIT KBaapaTa 1
CYMMBI U KBaJpaTa pa3HOCTH
67 PaznoxeHne Ha MHOKUTEIM C TTOMOIIBI0 POPMYIT KBaapaTa |
CYMMBI U KBaJJpaTa pa3HOCTH
68 YMHOX€EHHUE pa3HOCTH JABYX BBIPAKEHHUH HA UX CYMMY 1




69 VYMHOXEHHE pa3HOCTU JBYX BBIPAKEHUH HA UX CYMMY 1
70 Pa3iioxxeHue pasHOCTH KBaPAaTOB HA MHOXKHUTEIH 1
71 Paznoxxenue pa3HoCTH KBaAPAaTOB HA MHOKHUTEIU 1
72 PaznoxeHue Ha MHOKUTEIN CyMMbI U pa3HOCTH KyOOB 1
73 KonTponbHas padora Ne7 "KBaapat cyMMbI U KBaJIpaT pa3HOCTH. |

Paznocts kBaspaToB. CyMMa U pa3sHOCTH KyOOB.
74 [IpeoOGpazoBaHue 11ETOT0 BRIPAKECHUS B MHOTOUJICH 1
75 [TpeoOpa3zoBaHKE 1IETOT0 BHIPAKECHUS B MHOTOUJICH 1
76 [TpumeHeHue pa3Iu4HbIX CIIOCOOOB I pa3IoKEHHs Ha :

MHOKHUTEIN

[TprMeHeHue pa3Iu4HbIX CIIOCOOOB 111 pa3IoKEeHHs Ha
77 MHOKHUTEIN :
78 Bo3BeneHue By4sieHa B CTENIEHb 1
79 Bo3BeneHne aByusieHa B CTENEHD 1
80 KontponbsHas pabora Ne® "[IpeoOpa3zoBaHue 11eIbIX BbIpaKeHUN" 1
81 JIunelinble ypaBHEHUS C JBYMs IEPEMEHHBIMU 1
82 I'paduk MMHEWHOrO ypaBHEHUsI C JBYMsI IEPEMEHHBIMU 1
83 ['paduk MMHEHHOrO YpaBHEHHUSI C IBYMsI IEPEMEHHBIMU 1
84 CucreMbl TMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU 1
85 CucreMbl TMHEUHBIX YPAaBHEHH C IBYMsI [TI€pPEMEHHBIMU 1
86 Crioco6 mojcraHOBKU 1
87 Crocob mocTaHOBKH 1
88 Criocob moscTaHOBKU 1
89 Cnoco6 crnoxeHus 1
90 Criocob crmoxxeHust 1
91 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM YPaBHEHUN 1
92 Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUM 1
93 JIuneiiHble HEPABEHCTBA C IBYMsI IEPEMEHHBIMU U UX CHUCTEMBI. 1
94 JIuHeiiHble HEpaBeHCTBA C IBYMs IEPEMEHHBIMU U UX CUCTEMBI 1
95 KontponpHas pabora Ne 9 "Cuctemsl TMHEHHBIX ypaBHEHUI" 1
96 IToBTOpenue. JInHeliHbIE ypaBHEHHUS C OJHOU IIEPEMEHHON 1
97 [ToBTOpenue. JIuneitnas GyHKIUS U ee rpaduk 1
98 IToBTOopenue. CteneHs U ee CBOKWCTBA 1
99 [ToBTOpenue. OHOYIEHBI 1
100 [ToBTOpeHre. MHOTO4JIEHBI. 1
101 IToBTOpeHne. @opMyIIbl COKPALIEHHOTO YMHOXEHUS 1
102 [ToBTOpenue. CucTemMbl TMHEHHBIX ypaBHEHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
8 KJIACC
Ne o/ Tema ypoka Koan4ecrso




yacoB

Bcero
1 KBanpaTHblil KOpeHb U3 YK cIa 1
2 [Tonatue 06 uppanoHaIbLHOM YHCIIE 1
3 Jecstuunblie TpUOIMKEHUS MPPAIIOHATIBHBIX YHCETT 1
4 Jecstrnunble TpUOIMKEHUS UPPAlIOHATIBHBIX YUCEI 1
5 JleficTBUTEIbHBIC YHCIIA 1
6 CpaBHeHUE NEWCTBUTEIbHBIX YUCET 1
7 CpaBHeHUE NEeHCTBUTENBHBIX YHUCET 1
8 ApudmeTrueckuil KBaJIpaTHBIN KOpEeHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CBolicTBa apuPMETHUESCKIX KBAIPATHBIX KOPHEH 1
11 CaoiicTBa apr(pMETHUECKUX KBaPATHBIX KOPHEN 1
12 [TpeoOpazoBaHue YNCIOBBIX BBIPAXKEHHI, COEPIKALIIX !
KBaJpaTHbIE KOPHU
13 [TpeoOpazoBaHuE YHUCIOBBIX BBIPAXKEHHH, COIECPIKALIIX |
KBaJpaTHbIEC KOPHU
14 [IpeobpazoBaHue YUCIOBBIX BBHIPAKECHUM, COACPHKAIIIX 1
KBaJpaTHbIE KOPHU
15 [Tpeobpa3zoBaHKEe YUCIOBBIX BhIPAXKEHUH, COIEPIKAIINX |
KBaJpaTHbIE KOPHU
16 CrerneHsp ¢ 1eabIM ITOKa3aTEIEM 1
CrangaprtHas 3anuch yucia. Pazmepsl 00beKTOB OKPYKaIOIIEro
17 Mupa (OT 3JIEMEHTAPHBIX YaCTHI] 10 KOCMUYECKUX 00BEKTOB), 1
JUTUTENTIbHOCTB MIPOIIECCOB B OKPYKAIOIIEM MHUPE
18 CBOIICTBA CTENEHU C 1IEJIBIM MTOKa3aTelIeM 1
19 CBolicTBa CTEIEHU C LETBIM MTOKa3aTeIeM 1
20 CBoliCcTBa CTENEHHU C LIEJbIM I10KAa3aTEIEM 1
21 CBolCTBa CTEIEHU C LEIBIM ITOKa3aTeIeM 1
22 CBolicTBa CTEINEHU C LIEJBIM I10KA3aTEIEM 1
23 KBagpatHslii TpéxdiieH 1
24 KBanpaTHblii Tpéxusiexn 1
25 Pa3yioxxeHune KBaapaTHOro TPEXWIEHA HA MHOXKHUTEIH 1
26 PaznoxxeHue KkBagpaTHOTO TPEXUJICHA HA MHOXKUTEIN 1
7 KontponpHas pabora Nel mo temam "KBagpaTHbie KOpHH. |
Crenenn. KBagpatHsliii TpexusieH"
28 AunreOpaundeckas 1po0b 1
29 JomycTtuMple 3HaYeHUsI TEPEMEHHBIX, BXOISIINX B !
anredpanvecKkue BhIPaKECHHS
30 JomycTtuMple 3HaYeHUsI TEPEMEHHBIX, BXOISIINX B !

anre6pa1/1quKHe BbIPpAKCHUA




31 OCHOBHOE CBOMCTBO alredpandeckoi Jpoou 1

32 Coxkpamienue npobeit 1

33 Cokparenue apooei 1

34 Coxkparnienue npobeit 1

35 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE U JIEIICHUE aTreOpandeckux 1
npobeii

36 CrnoxeHue, BBIUUTAaHUE, YMHOXKEHUE U JIeJIEHUE aJlredpandeckux |
npo0eit

37 Crnoxxenue, BBIYUTAaHUE, YMHOKEHUE U JCJICHUE aNreOpandecKkux |
npobeit

18 CrnoxeHne, BBIMUTAaHUE, YMHOXKEHUE U JICTICHUE aJTreOpandeckux |
npobeit

39 [TpeoOpazoBaHue BeIpaXKEHUH, COAEpKAIIUX alredpaniecKre |
JIpoou

40 ITpeoOpazoBaHue BeIpakeHUH, CoAepKaIIUX ajredpandeckre |
Ipodu

41 [TpeoOpazoBaHue BhIpaKEHU, COAEPKALINX anredpandecKue |
npobu

42 KonTponbsHas pabora Ne2 mo teme "Anredpanueckas 1poos" 1

43 KBanpatHoe ypaBHeHuUe 1

44 Henonnoe kBagpaTHOE ypaBHEHHE 1

45 Henonnoe kBagpaTHOE ypaBHEHUE 1

46 dopmyiia KOpHEN KBaJApaTHOTO ypaBHEHUS 1

47 dopmyJia KOpHEW KBaJAPAaTHOrO yPABHEHUS 1

48 dopmyna KOpHel KBaApaTHOTO ypaBHEHUS 1

49 Teopema Buera 1

50 Teopema Bueta 1

51 Pemenune ypaBHeHHH, CBOASIIMXCA K KBaJAPaTHLEIM 1

y )
52 Pemenue ypaBHeHH, CBOASALIMXCS K KBaJAPAaTHBIM 1
b

53 [TpocTeiimme 1poOHO-pallnOHAILHBIE YPAaBHEHUS 1

54 [Ipocreiimue 1poOHO-palliOHATBHBIC YPABHEHUS 1

55 Perienne TeKCTOBBIX 3a/1a4 C MOMOIIBIO KBaAPaTHBIX YPaBHEHUN 1

56 Pemenue TeKCTOBBIX 3a/1a4 € MOMOIBIO KBAJIPATHBIX YPAaBHEHUM 1

57 Kontponpnas pabora Ne3no teme "KBanpatHeie ypaBHeHUs" 1

53 JluneitHoe ypaBHEHHUE ¢ ABYMS IIEPEMEHHBIMH, €0 rpauk, |
MPUMEPBI PEIICHUs] YPABHEHUH B LEJIBIX YHCIIAaX

59 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU, €r0 Ipaduk, !
MIPUMEPBI PEIICHUs] YPAaBHEHUH B L[EJIBIX YHCIIAX

60 JluneliHoe ypaBHEHHE ¢ IBYMs ITE€pEMEHHBIMH, €r0 Irpaduk, |
MIPUMEPHI PEIICHUS YPAaBHEHUH B IIEJIBIX YUCIIaX

61 Peurenue cucreM ByX JMHEHHBIX YPABHEHUH C IByMS 1

y y y




NEpEMCHHBIMU

Pemenue cucrem AByX JTMHEMHBIX YPaBHEHUH C IBYMs

62 1
HepeMEeHHbIMU

63 Pemenue cuctem AByX JIMHEHHBIX YPABHEHUH C JIByMS |
IIEpPEMEHHBIMU

64 [Ipumeps! peleHnst CHCTEM HEJIMHEWHBIX YPABHEHUN C ABYMS |
nepeMeHHbIMU

65 [IpuMepsl perieHus CUCTEM HEJIMHEUHBIX YPABHEHUN C JBYMS |
nepeMeHHbIMU

66 I'papuueckast nHTepIpeTanus ypaBHEHUs C ABYMsI IEPEMEHHBIMU |
Y CUCTEM JIMHEHHBIX YpPaBHEHUH C IBYyMs II€pPEMEHHBIMU

67 I'paduueckast UHTepIpeTaus ypaBHEHUS C IBYMsI IEpeMEHHBIMU |
Y CUCTEM JINHEHHBIX YPaBHEHUH C JBYMS I1€pPEMEHHBIMU

68 Perienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUN 1

69 PemeHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUN 1

70 Pemenune TeKCTOBBIX 3a/1a4 € IOMOIBIO CUCTEM YPaBHEHUI 1

71 HucnoBbie HEPABEHCTBA U UX CBOMCTBA 1

72 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA 1

73 HepaBeHCcTBO ¢ 0HOM mepeMeHHON 1

74 JIuneiiHbple HEpaBEHCTBA C OJHOW ITEPEMEHHON U UX peLICHUE 1

75 JIuHelinble HEpaBEHCTBA C OJIHON IMEPEMEHHON U UX PEIIeHUe 1

76 JIuneiiHbple HEpaBEHCTBA C OJJHOW NTEPEMEHHON U UX pelICHUE 1

77 CucreMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX |
pellIeHue

73 CucreMbl TMHEWHBIX HEPABEHCTB € OJTHOM MEPEMEHHON U UX :
pelieHne

79 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM U UX |
pelIeHHe

20 N300pakeHne pelieHns JMHEHHOro HepaBeHCcTBa U UX CUCTEM Ha |
YUCI0BOW MPSIMOK

31 N300paxeHne peleHus JIMHEHHOro HepaBeHCTBa U UX CUCTEM Ha |
YHCIIOBOW MPSAMOM

22 KontponpHas pabora Ned o remam "HepaBencta. Cucremsl |
ypaBHEHMIT"

83 [TonsTre GyHKIMH 1

84 O6uacTh onpeaeaeHns 1 MHOKECTBO 3HAaUCHUN (yHKIIUI 1

85 CriocoObl 3a1aHusT PyHKIIHIMA 1

86 I'padux pyHKIIUN 1

87 CpoiicTBa pyHKIHNH, UX OTOOpakeHHE Ha Tpaduke 1

88 UreHue 1 mocTpoeHue rpadukoB GyHKIHHA 1

89 ITpumepsl rpapukoB GyHKINN, OTPaKaAIOIUX PEAJIBHBIE TPOLIECCHI 1




90 @OyHKIUHU, OMUCHIBAIOIINE IPSIMYIO U 00pPaTHYIO |
PO OPIIOHATIBHBIE 3aBUCUMOCTH, UX T'paduKu

91 ['unep6oma 1

92 'unepbomna 1

93 I'padux pyHKIMYM Y = X2 1

94 I'paduk dpyHKIUN Y = X? 1

95 OyHKIIN vy =x%,y=x,y=Vx, 2/ = |x|; rpaduueckoe perienue |
YpaBHEHHI M CHCTEM YpaBHEHHM

96 @Oyakumu y =x2, y = x>, y = VX, y = [X|; Tpaduueckoe pemnieHue |
YpaBHEHHI M CHCTEM YpaBHCHHM

97 [ToBTOpEHNE OCHOBHBIX TOHSATHI U METOJIOB KYpcoB 7 U 8§ |
KJIaccoB, 000011IeHHe 3HaHUI

08 IToBTOpEHNE OCHOBHBIX MOHATUH U METOJIOB KYpCcOB 7 U 8 |
KJIacCcoB, 00001IeHe 3HAHH

99 [ToBTOpEHNE OCHOBHBIX MTOHSTHII 1 METOAOB KYpCOB 7 U 8 |
KJaccoB, 000011IeHre 3HaHUHI

100 [ToBTOpEHNE OCHOBHBIX NOHATUI U METOJ0B KYpcoB 7 U 8§ |
KJIacCOB, 00001IeHe 3HAHUH

101 Hrorosast koHTposibHAs paboTa Ne5 1

102 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOA0B KYpCOB 7 U 8 |
KJIacCOB, 0000IIeHHE 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
9 KUIIACC
KoanuecrBo
Ne i/ Tema ypoka
4yacos
Bcero

1 PannonanbHbie Yncia, UppalMOHAIBHBIC YU CIIA, KOHEUHBIC U |
OECKOHEUHBIE IECATUUHBIC APOOH

) MHOX€eCTBO JEeHCTBUTENIbHBIX YUCEN; 1eHCTBUTENbHbBIE UM CIIA KaK |
OECKOHEUHbIE IECITUUHBIE APOOH
B3auMHO 0JJHO3HAYHOE COOTBETCTBHUE MEKY MHOKECTBOM

3 JIEICTBUTENBHBIX YUCETI U MHOXECTBOM TOUYEK KOOPAMHATHOM 1
pAMOU

4 CpaBHeHUE NEeHCTBUTENBHBIX YUCET, apu(METHUECKIE ICUCTBUS C |
JIEHCTBUTEILHBIMHU YK CIIAMU

5 [TpubmmxEHHOE 3HAYEHUE BEINYNHBI, TOYHOCTH MPUOIMKECHHS 1

6 OkpyriieHHe Yrcen 1

7 OkpyriieHue yncen 1

8 IIpuknaka v OnjeHKa pe3ynbTaTOB BBIYM CICHUI 1

9 IIpuknaka 1 OLEHKA Pe3yIbTATOB BBIYUCICHUN 1

10 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHH, CBOIAINXCS K 1

JMHEUHBIM




JluneitHoe ypaBHeHME. PenieHne ypaBHEHUN, CBOJAIIMXCS K

11 . 1
JUHEHHBIM

12 KBagpatHoe ypaBHeHHe. PenieHne ypaBHEHUMH, CBOASIIAXCA K |
KBaJIpaTHbIM

13 KBanpatHoe ypaBHeHue. Pernienue ypaBHeHH, CBOASIUXCS K |
KBaJPaTHbIM

14 bukBanpaTHble ypaBHEHUS 1

15 bukBanpaTHbie ypaBHEHHUS 1

16 [IpuMepsl perieHust ypaBHEHUN TPEThEN U YETBEPTOU CTENEHEN |
pa3n0oKEeHUEM Ha MHOXKUTENN

17 IIpuMepsl perieHus ypaBHEHUN TPEThEN U YETBEPTOU CTEIEHEN :
pa3noKeHHEeM Ha MHOXKHUTEIN

18 Pemenue npoOHO-paliMoHaIbHBIX YPaBHEHUH 1

19 Pemenue apoOHO-pallnOHANBHBIX ypaBHEHHH 1

20 Pemenue TeKCTOBBIX 3a/1a4 anre0pandecKuM METO10M 1

21 PerieHne TeKCTOBBIX 3a/1a4 anredpandeckuM MeTOI0M 1

22 Pemmenue TeKCTOBBIX 3a/1a4 anre0pandecKuM METOI0M 1

3 KonTpomnbHas padora Ne 1 mo Teme "YpaBHEHHS C OJHOM |
nepeMeHHon"

24 VYpaBHeHUE C IBYMS IEPEMEHHBIMU U €ro rpapux 1

25 YpaBHEHUE ¢ IBYMs IEPEMEHHBIMU H €ro T'paduk 1

26 Cucrema AByX JTMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U €€ |
pelieHue

27 Cucrema OByX JIMHEWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMHU U €€ |
pelieHue

)3 Cucrema IBYX JTMHEWHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU U €& :
pelieHue

79 Cucrema IByX JTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U €€ |
pelieHue

30 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHENHHOE, a |
JIpyroe — BTOPO CTeleHn

31 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHENHHOE, a |
JIpyroe — BTOPOM CTeleHn

39 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a |
JIpyroe — BTOPOM CTENEHU

13 Pemenue cuctem JByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEWHOE, a |
JIpyTroe — BTOPOM CTENEeHU

34 I'paduueckas UHTEpIpeTaLUs CUCTEMbI YPABHEHUH C ABYMSI |
nepeMeHHbIMU

35 PerieHne TeKCTOBBIX 3a/1a4 anredpanvdeckuM criocoooM 1

36 Pemmenue TeKCTOBBIX 3a/1a4 anre0pandeckKuM CrocoOom 1

37 KontponbeHas pabora Ne2 o teme "Cucrtemsl ypaBHEeHUI" 1




38 UucnoBbie HEPAaBEHCTBA U X CBOMCTBA 1

39 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1

40 JluHelinble HEPaBEHCTBA C OJIHOW MEPEMEHHON U UX PElIeHUe 1

41 JIuneiiHbple HEpaBEHCTBA C OJHOW ITEPEMEHHON U UX peUICHUE 1

42 JluHelinble HEPaBEHCTBA C OJIHOW MTEPEMEHHON U UX PEIIeHUE 1

43 CucreMbl TMHEWHBIX HEPABEHCTB € OJTHOM EPEMEHHON U UX |
pelieHue

44 CucreMbl TMHEWHBIX HEPABEHCTB € OJIHOM MEPEMEHHON U UX |
pelieHne

45 CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOW MEPEMEHHOMN U UX !
pelieHue

46 KBagpaTHbie HEpaBEHCTBA U UX pELICHUE 1

47 KBagpaTHbIe HEPaBEHCTBA U UX PELICHUE 1

48 KBanpaTHbie HEpaBEHCTBA U UX PEIICHUE 1

49 KBagpaTHbIe HEPaBEHCTBA U UX PELICHUE 1

50 KBanpaTHbie HepaBEHCTBA U UX PELICHUE 1

51 I'paduueckast vHTEpIpeTaLUsi HEPAaBEHCTB U CUCTEM HEPAaBEHCTB C |
JBYMsI [1IEPEMEHHBIMU

57 I'paduueckast uHTEpHpeTaLMsi HEPABEHCTB U CHCTEM HEPABEHCTB C |
JBYMsI IEPEMEHHBIMU

53 KonTtponbsnas padora Ne 3 mo teme "Hepasenctra" 1

54 KBanpatnunas pyHkmwusi, e€ rpaduk U CBOWCTBA 1

55 KBanpatnunas pynkuus, e€ rpaduk u cBOWcCTBa 1

56 KBanpatnunas pyHkmwusi, e€ rpaduk U CBOWCTBA 1

57 [TapaGosna, KOOpAUHATHI BEPIINHBI Tapadobl, 0Ch CHMMETPUHU :
napaboITbI

53 [Tapa6osa, KOOpAMHATHI BEPIIMHEI TAPa00JIbl, OCh CHMMETPHH |
napaboJbl

59 [Tapa6ona, KOOpAMHATEI BEPIIMHBI 1apa00Jibl, OCb CUMMETPUH |
napaboJbl

60 [TapaGoJiia, KOOpAMHATHI BEPIIMHBI 1apadoJbl, OCb CHUMMETPUHI |
napabob

61 [Tapa6ona, KOOpAMHATHI BEPIIMHBI 1apad0Jibl, OCb CUMMETPUH |
napabobl

2 [TapaGosa, KOOpAMHATHI BEPUIUHBI I1apa00JIbl, 0Cb CHMMETPUHU 1
napadoIIbI

63 I'padpuxu pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

64 I'padukn pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[X| 1

65 I'padpuxu pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

66 I'padukn pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x| 1

67 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x 1




68 I'padukm pynxumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

69 KonTponsnas padora Ne 4 mo teme "dynkiun"

70 IToHsATHE YK CIIOBOI OCIEN0BATEILHOCTH

71 3a/aHue MOoCIe0BATEIbHOCTU PEKYPPEHTHON (popmysiol u
bopmyIoii n-ro uiaeHa

72 ApudmeTrueckas U TeoMeTprudecKast IporpeccHu

73 Apudmernueckas 1 reoMeTprIecKasi IPOrpeccuu

74 @®opmyItbl n-ro 4ieHa apuGMeTHIeCKO U TeOMETPUIECKON
MPOrPECCHi, CYMMBI IIEPBBIX N YICHOB

75 ®opmyIibl n-ro 4ieHa apuMeTH4eckol U TreoMeTpUIECKOn
MPOrPECCHi, CYMMBI IIEPBBIX N YICHOB

76 ®opmyIibl n-ro 4ieHa apuMeTH4eckoi U reoMeTpUIeCKOn
MIPOTPECCHI, CyMMBI IEPBBIX N YJICHOB

77 ®opmyibl n-ro 4yeHa apu(MeTHIecKol U reoMeTpUIeCKOn
MIPOrPECCHI, CYMMBI IIEPBBIX N YICHOB

73 ®opmyIibl n-ro 4ieHa apuMeTHIecKor U reOMEeTPUIECKON
MIPOTPECCH, CyMMBI TIEPBBIX N YJICHOB

79 N300paxeHne 4ieHOB apu(PMETHUECKON 1 T€OMETPUUECKON
IIPOrPECCUI TOYKAMH Ha KOOPIWHATHOU IJIOCKOCTH

20 N300paskeHrE YICHOB apu(PMETHICCKON U Te€OMETPHIECKOM
MPOTrPECCUI TOUKAMHU Ha KOOPAUHATHOM IIOCKOCTU

81 JInHeHpI 1 KCIOHEHIMAIBHBIN POCT

82 CnoxHbI€ MPOIEHTHI

83 CnoxHbIE IPOLEHTHI

%4 KonrtponsHas padora Ne Sio Teme "HncnoBsie
nocJieoBaTeaIbHOCTH"
[ToBTOpeHue, 0000IIeHHE U CUCTEMATU3allusl 3HAHUN. 3aInCh,

85 CpaBHEHHUE, IeHCTBUSA C 1eUCTBUTEIbHBIMHU UM CIAMH, YUCIIOBAs
npsMas

26 [ToBTOpenue, 0000IIeHNE U cucTeMaTu3anus 3Hanui. [IporeHTsl,
OTHOILIEHUS, TIPOMOPLINH

27 [ToBTOpeHue, 00001IeHNE U CUCTEMATHU3ALMSI 3SHAHUH.
Oxpyrienue, NpudINKEHNUE, OLIEHKa

28 [ToBTOpeHue, 0000IICHHE U CUCTEeMAaTH3alus 3HaHU. Perienue
TEKCTOBBIX 331a4 apu(PMETUYECKUM CII0CO0OM

29 [ToBTOpeHue, 0600LIIeHNE U CUCTEMAaTU3alus 3HaHUH. Perienue
TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CI10CO0OM

90 [ToBTOpEeHue, 0000IICHHE U CHCTeMaTH3alus 3HaHHH. Perenne
TEKCTOBBIX 3a/1a4 apu(hMETHUIECKUM CITOCOOOM
[ToBTOpeHue, 0000IICHNE U CUCTEeMAaTH3AIUs 3HAHH.

91 [TpeoOpazoBanue anreOpanyecKkrux BbIpakKeHUM, 10MyCTUMBbIE

3HA4YCHUA




[ToBTOpeHue, 0000IIeHNE U CUCTeMAaTHU3allus 3HAHUH.
92 [TpeoOpazoBanue anredbpanuecKrux BbIpaXKEHUA, 1OMYCTUMBbIE 1
3HAYEHUS

[ToBTOpeHue, 00600IICHNE U CUCTEeMAaTU3AIUs 3HAHU.
93 [TpeoOpazoBanue anreOpanuecKkrux BbIpaKeHUM, J0MYCTUMBbIE 1
3HA4YCHUA

[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3allUsI 3SHAHUH.

94 [TpeoOpazoBanue anreOpanyecKkux BbIpakKeHUM, 10MyCTUMBbIE 1
3HaYEHUS

95 IToBTOpeHue, 00001IIeHNE U CUCTEMATU3ALMS] 3HAHUNW. DYHKIINHU: |
IIOCTPOEHUE, CBOMCTBA U3YUEHHBIX (QYHKIUI

96 [ToBTOpeHue, 00001IIeHNE U CUCTEMAaTH3alMsI 3HAHUH. DYHKINU: :
HOCTPOEHHUE, CBOMCTBA U3yUEHHBIX (QYHKIIUH

97 IToBTOpeHue, 06001IIeHNE U CUCTEMATU3ALMSI 3HAHUNW. DYHKINHU: |
IIOCTPOEHUE, CBOMCTBA U3YUEHHBIX (YHKIUI

08 [ToBTOpeHue, 06001IeHNE U cucTeMaTu3alus 3HaHu|. DyHKIUu: |
HOCTPOEHUE, CBOMCTBA U3yUEHHBIX (QYHKIMN

99 [ToBTOpeHue, 06001IeHNE U CUCTEMATU3alls 3HAHUH. 1
I'paduueckoe pelieHre ypaBHEHUM U UX CUCTEM

100 [ToBTOpEHUE, 000OIICHHE U CHCTEMATH3AIUs 3HAHUH. 1
I'pacdmueckoe pernieHre ypaBHEHUH U UX CUCTEM

101 Urorosast koHTposibHAsI paboTa Neb 1

102 O6o0m1eHne 1 cucTeMaTH3alys 3HaHU | 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* Anrebpa, 7 xmacc/ Makaperue FO.H., Munmox H.I'., HemkoB K.W. u npyrue; mon
penakmueit TemsikoBckoro C.A., AkunonepHoe obmiectBo «M3narensctBo «IlpocBerienuey;

» Aunrebpa, 8 kmacc/ MakapsrueB HO.H., Munmiok H.I'., Hemkos K.W. u apyrue; noxg
penakmueit TemsikoBckoro C.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemienue;

* Aunrebpa, 9 wimacc/ MakapsrueB HO.H., Munmiok H.I'., Hemkxos K.W. u apyrue; nox
penakmueit TemsikoBckoro C.A., AkunonepHoe oomecto «M3natensctBo «IIpocBenienue»

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA
MeTtoauueckoe nmocobue K nmpeaMeTHon MHuK yueOHukoB o anredpe FO.H. Makapbiuesa,
H.I'. Mungrok, K.M. Hemkosa u nip.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bu6moreka [[OK




