MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIUU
MuHucTEpCTBO 00pa3oBaHusl M HAYKH Y AMYPTCKoil Pecny0iuku
MyHnununajabHoe o0pazoBanue ""MyHUuIMNaAbHbIH OKPYr Ku3Hepckuii paion
Yamyprckoii Pecny0sinku B jiMne AAMUHUCTPALMY MYHUIUIIAJIBLHOTO
oOpa3zoBanus ""MyHununajabHblii oOKpyr Kusnepckuii paiion Y aMypTcKoii

PecnyOimxu"
MBOY Kusnepckas ceibckas OOLI

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3aceganuu [1IMO Ha IeJCOBETE JTAPEKTOP IIKOJIBI
I'azu3osa E.I1. Kocruna H.B. Kocruna H.B.

[Ipotokom Ned [IpoTokoin Ne7 [Ipuka3z Ne57

ot «30» aBrycra 2024 r. ot «30» aBrycra 2024 . ot «30» aBrycra 2024 .

Pabouast nporpamma

no AJI'EBPE

IJIs1 00YHAKIIUXCS € 33/1ePHKKOH MCHXUYECKOT0 Pa3BUTHSI
(BapuaHT 7)

7-9 KJIACCBHI

c. Kusnep, 2024 r.



I[TOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma 1o anrebpe Uil OOy4alomUXcsl C  3aJEp>KKOM
ncuxuueckoro pazputus (ganee — 311P) Ha ypoBHE OCHOBHOTO 00IIETO 0Opa30BaHUS
MOJArOTOBJIEHa Ha ocHoBe denepanbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero oopasosanus (IIpuxaz Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (manmee — ®I'OC OOO), denepanbHO ananTUPOBAHHOU
o0pazoBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs JJIsi OOYJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nosiopst 2022 . Ne 1025), deaepanbpHOM paboueit mporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHus 10 YydeOHOMY TmpeameTy «Anredpa», deaepalbHON TPOrpaMMbI
BOCITUTAHUS, C YYETOM paclpeeiIeHHbIX MO KJaccaM MPOBEpSAEMbIX TpeOOBaHUHN K
pesynbrataMm  ocBoeHuss ~ DenepanbHON  aJanTUPOBAHHOW  00pa3oBaTeIbHOU
OporpaMMbl OCHOBHOTO OOWIIEro oOpa3oBaHMs Al OOydarolUXCs C 3aJepiKKOU
ICUXUYECKOTO pa3BuTUs. B pabouell mporpamme Y4TEHbl HJE€U U TOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

Hesan u3yuyeHus y4e0HOro Kypca

AnreOpa sBISETCS OJHUM H3 OIOPHBIX KYpCOB OCHOBHOHM INKOJBI: OHA
o0OecreuynBaeT M3y4y€HUE IPYTUX JUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMaHHTAPHOTO ITUKIIOB, €€ OCBOCHHWE HEOOXOAMMO TSI MPOJAODKCHHS 00pa30BaHUs
Y B MOBCEAHEBHOM XHU3HU. Pa3zBuTHe y 0OydaromMXcs HAay4YHBIX MPEICTABICHUH O
MIPOUCXOXKJICHUN U CYIIHOCTH alreOpanuyeckux aOCTpakiui, Crnocode OTpakeHUs
MaTeMaTUYECKOW HAyKOW SBJICHUW W TPOILIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJICTUPOBAHWS B HAyYHOM TIO3HAHUM W B  TIPAKTUKE
CIocOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4YECTB MBIILICHHUS,
HEOOXOJIMMBIX JJI1 aJanTallid B COBpEeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbpl €CTECTBEHHBIM 00pa3oM o0ecreynBaeT pa3BUTHE yMEHHUs HaOII0IaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCUCTBUS W  BBIBOBI,
dbopmynupoBathk yrBepkaeHus. OcBoeHHE Kypca aiareOpbl oOecrneurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCS: OHHM HMCIOJB3YIOT JEAYKTUBHBIE W
WHAYKTUBHBIE pPAaCCYyXIACHUS, 0000IIeHNe U KOHKpETH3alluio, abCTparupoBaHue U
anajmoruto.  OOydeHue  anreOpe  mOpeAnojiaraeT  3HAYUTEIbHBIM  00BEM
CaMOCTOSITENIGHOM ~ JIEATENHHOCTH  OOYYAlOMIMXCS, TOITOMY CaMOCTOSITEITLHOE
pEIICHUE 3a/Jad €CTCCTBEHHBIM 00pa30M SIBIIACTCS peaM3aIlueii JesTeIbHOCTHOTO
OpUHIMIA O0yYEHHUS.

B crpykrype mporpamMmbl ydeOHOTO Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEp)KaTeIbHO-MeTOonnYecKue nuHuM: «Yucna u
BBIYHCIICHUSY; «ANreOpanvecKkue BBIPOKCHUS», «YpaBHEHUS W HEPAaBEHCTBAY;
«Dynkmumny. Kaknas u3 3TuX copepKaTeIbHO-METOIUICCKIX JIMHAA pa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YyYCeHHsI Kypca, €CTECTBEHHBIM O0pa3oM MeperieTasch H
B3aMMOJICUCTBYS C JPYTUMH €0 JUHUSMU. B Xoje m3ydeHus kypca oOydaronmumcs
MPUXOJUTCS JIOTHYECKH PACCYXKJaTh, HCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM



S3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIIOYHUTH B IPOTPAMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MATEMATUYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTEMaTU4YeCKOro  sA3blka. TakuMm  0o0pa3oM, MOXKHO  yTBEpXKIaTb, 4YTO
coJiepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Auredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTED.

Conepxanue nuHAM «Yucna W BBIYMCIEHUS» CIYKUT OCHOBOW A
TATbHEHIIET0 HM3yYeHUs MAaTEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYaIOIIHXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMH, a
TaKXe TMPHOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHSATHS O YKUCIIE B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIBHBIMU U
MPpAIMOHATBLHBIMU YHCIIaMi, (OPMHUPOBAHUEM TPEACTABICHUA O JICHUCTBUTEIHBHOM
yucie. 3aBepIlieHHE OCBOCHHMS YMCIOBOM JIMHUM OTHECEHO K CTapilieMy 3BEHY
oO1ero o0pa3oBaHusl.

ConepskaHue IBYyX alreOpandecKux JMHUN — «AJreOpandecKkue BhIPAKEHUSD
U «YpaBHEHUSI M HEPABEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEMaTUYECKOro armapara, HEoOXOIUMOTO [IJIsi pEIIeHHUs] 3aJad MaTeMaTUKH,
CMEXKHBIX TPEAMETOB U IMPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOM mIKOJE
y4eOHbIIl MaTepuan TPYNIUPYETCs BOKPYT PalMOHAIBHBIX BbIpaKEeHMH. AJreOpa
JNEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK sI3bIKa JUIsl IOCTPOCHUSI MAaTEMAaTHUUECKUX
MOJIeJIel, OMUCaHUsl MPOIECCOB U SIBIICHUM peasibHOTO Mupa. B 3amaum oOyueHus
anreOpe BXOIAT TakKe JajbHEWIlee pPa3BUTHE aJTOPUTMHYECKOrO MBIIUICHUS,
HEOOXOJIMMOT0, B YAaCTHOCTH, JJisI OCBOEHHUS Kypca MHGOPMATHUKH, U OBJIAJICHUE
HaBBIKAMU JIEIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CUMBOJIBHBIX (HOpM
BHOCUT CBOM crnelU(pUYecKuid BKJIAJ B Pa3BUTHE BOOOPAKEHHUsS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxkanve (yHKIIMOHATBLHO-TpaUYECKON JIMHUMA HAIlEJICHO Ha TOJIyYCHHE
IIKOJIbHUKAMU 3HAHUN O (QYHKIMSAX KaK Ba)KHECHUIIEH MaTeMaTHYCCKOW MOJCIH IS
OMHCAHUS U UCCJENOBAHUS Pa3HO-OOpa3HBIX MPOIIECCOB U SIBICHHUN B MPUPOJIEC U
oOmiectBe. M3ydeHune 3TOro marepuaiia CrocoOCTBYET Pa3BUTHIO y OOYHArOIIMXCS
YMEHHS UCIIOIb30BaTh Pa3IMYHbIE BBHIPA3UTEIIBHBIC CPEIICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaa B (GOpMHpPOBaHUE
PEACTaBICHUN O POJIM MATEMATUKU B PA3BUTUU LIMBUIN3ALKNH U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yuebHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Yy4yeOHBIH Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPKAHUS:
«Uncnma W BBIYUCICHUS», «ANTeOpandecKkue BBIPAKCHUA», «YpPaBHEHHS U
HEPaBEHCTBA», « DYHKITHI.

VYueOHbIN MIaH Ha W3ydeHHe anreOpel B /—9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEI0 B TEYCHHE Ka)JIOTr0 roja oOydeHUs, BCETO 3a TPU roja
00yueHust — He MeHee 306 yueOHBIX YacoB.



COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (I10 TOAAM OBYYEHU)
7 KIIACC

Yucaa v BIYMCICHUA

JpoOGu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OIHON (OPMBI 3aIUCH
npobeit k gpyroil. [loHsTHe palMOHANBHOTO 4YHCNA, 3alucCh, CpPaBHEHHE,
yOOPSJOUYMBAHUE  pAllMOHAIBHBIX  4YHcel.  ApudMeTrhyeckue  JEHUCTBUA  C
palMOHAJIbHBIMU 4yKciiaMU. PelieHue 3agay U3 peajbHOW INMPAKTUKMA HAa YacTH, HA
TpoOH.

CreneHp C HarTypaJgbHbIM IIOKa3aTeJIEM: ONpPEIEICHHE, NpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONPEEICHHUS, 3alIUCh OOJBIINX YHACEI.

[IpoleHThl, 3anKCh MPOLIEHTOB B BHJIE IpoOU U APOOH B BUJE MPOLEHTOB. TpH
OCHOBHBIE 33]1a4¥ Ha MMPOLEHTHI, PEIICHHE 3a1a4 U3 PEaJIbHON ITPAKTHKHU.

[IpumMeHeHME  NPHU3HAKOB  JEIUMMOCTH,  Pa3JIOKEHWE HAa  MHOXHUTEIU
HATYpPAJIbHBIX YHCE.

PeanpHble  3aBUCMMOCTHM, B TOM  4YHClIe TipsiMas W oOpaTHas
IIPONIOPLUMOHAIIBHOCTH.

AuredpanvyecKue BbIPAKEHUSA

IIepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEpeMEHHOM. JlomycTumeble
3HauYCHUs IepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTA MEXIY BEIMYMHAMU B BUIE
dbopmyiibl. Beraucnenus no gpopmymnam.

[IpeobOpazoBanre OyKBEHHBIX BBIPAKEHU, TOKJIECTBEHHO PaBHBIC BBIPAXKEHUS,
npaBwiia MpeoOpa3oBaHUsl CyMM M TPOM3BEIEHUM, MpaBUiia PACKPHITHS CKOOOK H
MIPUBEJICHUS MTOAO0HBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOrowieHbl. CteneHb MHoOrousaeHa. CioKeHUE, BBIYMTAHME,
YMHOXXEHHE MHOTOWIEHOB. POPMyJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyna pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYIEHOB Ha
MHOHTENH.

YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHHUS, TMpaBuia MpeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YpaBHEHUS, pEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHUI MO YCIOBHUIO
3ajaun. Pemenue TeKCTOBBIX 3a/1a4 € MOMOILIBIO YPABHEHUH.

*JIuHeiiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €TI0 rpaq)HK*l. Cucrema nByx
JIMHEMHBIX YpAaBHEHUM C JBYMs IIEpEMEHHBIMU. PellleHue cucreM ypaBHEHUU
Croco0OM TOJICTaHOBKH. [IpuMephl pelieHus: TEKCTOBBIX 3a7jad ¢ MOMOIIbI0 CUCTEM
YpaBHEHUN.

DyHKUNHA

Koopaunara Touku Ha npsiMoil. UucnoBble TPOMEXKYTKU. PaccTosiHue Mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

1
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



[IpsmoyronbpHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHara
TOYKM HA KOOPJAWMHATHOW MIocKOCcTU. [Ipumepsl rpadukoB, 3aaHHBIX (OpMyJaMu.
UreHue rpadmKoB peaibHbIX 3aBUCUMOCTEH.

[Honsarue Gpynkuuu. ['paduk ¢pynkumu. CroiictBa GpyHkuui. JIunelinas GpyHkuus,
e¢ rpaduk. I'padpuk pynkumm Yy = Kx + b. *I'padpuueckoe peireHne IMHEHHBIX
YpaBHEHHUM M CUCTEM JIMHEUHBIX YpaBHEHUN ™.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uyucna. *llonstue 00 uppanMOHAIBHOM YHCIIE.
HecsaTuunble TpUOIMKEHUST UppallMOHANBHBIX uncen™. CBoilcTBa apudmeTHdecKux
KBa/IpAaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUMCIICHUSIM. * JICHCTBUTEIBHBIC YHCIA™.

CreneHb C UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aucCh YUCIIA.

AuiredOpanvyecKue BbIPpAKEHUA

KBaapaTHbIil TpEXUIIEH; pa30oKeHHE KBaIPaTHOrO TPEXUIEHA HA MHOKUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandecko JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJeHUE  alredpandeckux  JpooOeil.
PanrionanbpHbIie BRIpaXKEHUS U UX IPE0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagparnoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSIIMXCS K JIMHEHHBIM U KBagpaTHbIM. [IpocTetimme
JPOOHO-paIMOHANIEHBIC YPAaBHEHHUS.

*T'padmueckass MHTEpIpETAIlMs YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHHH ¢ JAByMs mnepeMeHHbIMU™. Ilpumepbl pemieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

UucnoBble HEpABEHCTBA UM MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCMNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitue gpynkiuu. OOIACTh ONpeAeNieHUs U MHOXKECTBO 3HAYCHUIN (PYHKITUH.
CriocoObl 3a1anus QyHKITUH.

I'padux ¢dynkuunu. Ytenue cBoiictB PyHkimu mno e€ rpaduky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TPOIECCHI.

OyHKIMM, ONUCHIBAIOUIME TMPSAMYI0 M OOpaTHYIO MPOMOPIHOHATIbHbBIE

k
3aBUCUMOCTH, WX rpaduku. DyHKIUU Yy = X, y = X, y = VX, y = -

*T"padmueckoe peleHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

YucJia 1 BLIYUCJICHUSA
PanmonanpHbie yncnia, *upparmoHaibHbIE YKCiIa, KOHEYHbIE U OCCKOHEUYHBIE



AecsITUUHBIE IpoOu. MHOXKECTBO NEWCTBUTENbHBIX YHUCEN; ACHCTBUTEIbHBIC UYMCIIA
KaK OECKOHEUHBIE JAEeCSATUYHBIE ApoOU. B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JIEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON IIPSIMOMA.

CpaBHEeHME  JCUCTBUTENBHBIX  4YMCEN, apupMeTHYEeCKue JEHCTBUS €
JIE€HCTBUTENBHBIMU YU CIIAMU ™.

Pa3meppl OOBEKTOB OKpYKAlOLIEro MHUpa, JUIMTEIBHOCTh IPOLIECCOB B
OKPYXKaIOIEM MHUpE.

[TpubnmxEéHHOEe 3HAYEHHE BEJIWYMHBI, TOYHOCTh MpuOImxeHus. OKpyricHue
yucen. [Ipuknaka v OleHKa pe3yabTaToOB BBIYUCICHUN.

YpaBHeHNs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PenieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. *IlpuMepsl pelleHHs ypaBHEHUU TPEThE M YETBEPTOM
CTereHel pa3ioKeHUeM Ha MHOKUTENN ™.

Pemenne qpoOHO-palinOHaAIbHBIX YPAaBHEHUH.

Pemenne TeKCTOBBIX 3a1a4 alreOpandeckumM METOOM.

VYpaBHeHHe ¢ ByMsi MEpeMEHHbIMU U ero rpaduk. Pemenue cuctem aByx
JMHEHHBIX YPaBHEHHUU C JBYyMs IEPEMEHHBIMU. PelieHne cuctem JIByX ypaBHEHHH,
OJIHO W3 KOTOpBIX JIMHEHHOe, a JApyroe — BTopod creneHu. ['paduueckas
UHTEPIPETALNs CUCTEMBl YPABHEHUI C IBYMS IIEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTEprpeTanss HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUIMHA

KBagparuunas dynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoopauHaThI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHUH 1Tapa0OJIbI.

['paduku GyHKITHIA: y = Kkx, y = kx + b, y = X,
y = Vx,y = SI/II/IX CBONCTBA.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

[IonsiTHEe 4YUCIOBOM IOCIENOBATEIBHOCTU. 3aJaHuE II0CIEN0BATEIBHOCTH
peKyppeHTHOH (hopmyoi u popmyIoil N-ro uieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbl N-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI MEPBBIX N UJICHOB.

*N300paxkeHrne 4WICHOB apU(PMETUYECKONM M TeOMETPUUYECKOW MPOrpeccHii
TOYKAMU Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHCHUMAJIBHBIM POCT.
CiioxHbIe TPOLICHTHI ™.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU S YUEBHOI'O TTPEJIMETA

«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

JInyHOCTHBIE  Ppe3yabTaTbl OCBOCHHUS MPOrpaMMbl IO  MaTeMaTHUKe
XapaKTepU3yIOTCS:

NAaTPUOTHYECKOE BOCITUTAHME:

MPOSIBIICHHEM MHTEpECa K MPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHSIM POCCUMCKUX MaT€MaTUKOB U POCCUICKON
MaTEMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JTOCTHMKEHUI B APYIMX HayKax U
MPUKIATHBIX chepax;

rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOSI3aHHOCTEW Tpa)KIaHWHA M pealu3alii ero
IpaB, IPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX (D)YHKIIMOHUPOBAHUS PA3IHMUHBIX
CTPYKTYp, SBIEHUM, MPOIEAYp TPakKIaHCKOrO oOIIecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYKICHHIO JTHUECKHX MpoOJIeM, CBSA3aHHBIX C
NPAaKTUYECKUM TNPUMEHEHHEM JOCTMXKEHUW HayKH, OCO3HAHUEM BaKHOCTU
MOPaJIbHO-3THYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUEHOTO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCcTHE B PEIICHUU TNPAKTUYECKUX 3aja4
MaTEMaTUYECKOM HAMPABICHHOCTH, OCO3HAHUEM BAXXHOCTU MaTeMaTH4E€CKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM HMHJIMBHIYyaJbHOW TPaeKTOpUU O0Opa30BaHUA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  HAMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ady, PpEUIECHUH, PacCyX IACHU, YMEHHIO BHJIETb
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMEl B [IEATEIIBHOCTA HAa COBPEMEHHYK) CHCTEMY Hay4YHBIX
npencTaBieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MaTeMAaTUYECKOM HayKu Kak c@epbl dYeloBEUYeCKOn
NESTETLHOCTH, JTAOB €€ Pa3BUTHUS W 3HAYUMOCTH JJISl Pa3BUTHs IUBUIM3AIINH,
OBJIAJICHUEM S3BIKOM MAaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOWl Kak CpeiICcTBOM
MO3HAHUSI MHUpa, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMU HCCIEAOBATEIHCKOM
NEeSTEIbHOCTH;

¢puznueckoe BocnutaHue, (opMHpPOBAHHE KYJbTYPbl 310POBbS W
AMOLUMOHAJIBHOIO 0JIATOMOJTYYHUSI:

TOTOBHOCTBbIO TPHUMEHSTh MaTeMaTUYeCKUE 3HAHUS B HHTEPECax CBOETO
3MI0pOBbsl,  BEIEHUSA  30pOBOro  oOpa3a  KM3HM  (340pOBOE  IMHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHM W OTHbIXa, peryaspHas (dusndeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peQIICKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OIMMUOKY ¥ TaKOTO e MpaBa IPyroro 4eI0BeKa,

IKOJIOTrHYecKOe BOCIIUTAHHE:

OpHEHTAallel HA MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWUN JJI PEIICHUs 3a/1a4 B
00acTH COXPAHHOCTH OKPYKAIOIIEH CpeIbl, IJIAHUPOBAHUS TTIOCTYIIKOB M OIICHKH MX



BO3MOJKHBIX TIOCJICACTBHUA I OKpPYKAOIIEH Cpeipl, OCO3HAHWEM TIIOOAIBHOTO
XapakTepa dKOJOTHYECKUX MPOOJIEM U IYTEH UX pEICHUS;

ajanramus K H3MEHSIIOIIUMCSI YCJIOBHSIM COIHAJIBbHOW W TPHUPOIXHOI
cpelbl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHSX HEOINPEACIEHHOCTH, MOBBINICHHUIO
YPOBHSI CBOCH KOMITETCHTHOCTH 4epe3 MPAKTUYCCKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUUThCS Yy APYTHX JFOICH, MPHOOpETaTh B COBMECTHOM JICATEIIBHOCTH HOBBIC
3HAHWS, HAaBBIKU ¥ KOMIICTCHIIUY U3 OIBITa IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHWW HOBBIX 3HAaHUH, B TOM YHCIIE
(dopMyTHpOBaTh HJIEH, IMOHATHS, THIIOTE3bl 00 00BEKTaX M SBJICHUSIX, B TOM YHCIIEC
paHee HE W3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBCHHBIX 3HAHWUH W
KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABAaTh  CTPECCOBYKD  CHTYyalldl0, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TpPEOYIONUH KOHTPMEp, KOPPEKTHPOBATH
NpPUHAMAaeMble pEIICHUS W JEHCTBUA, (HOPMYJIHpPOBATh W OICHUBATh PUCKH U
NOCIIeACTBYSI, OPMHUPOBATH OIIBIT.

MeTanpeaMeTHbIe Pe3yJabTaThI:

B pe3ynbrare oCBOSHHS MPOrpaMMBbI MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
obOmero obOpazoBanusi y oOyuwatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaNpeAMETHBIC PE3yIbTaThl, XapaKTePU3YIOIIHUECs OBJIAJICHUEM YHUBEPCATbLHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHUBEPCATIBHBIMU KOMMYHHUKATUBHBIMH
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU JICCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
JeliCTBHSIMH:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTUYeCKOro Marepuasa;

BBISIBJIATh AC(PUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1auu;

C IMOMOILBI0 YUYUTEN BbIOMpaATh CIOCOO pelIeHHs MaTeMaTHYecKOM 3aJauu
(cpaBHUBaATh BO3MOKHBIE BAPUAHTHI PEIICHUS );

OPUMEHATh M NPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTEMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U IAaHHOE IIPU PELIEHUU MAaTEMaTUYECKOM 3a1a4H;

NOHUMAaTh M HHTEPHPETHUPOBATH MH(POPMALMIO PA3JIUYHBIX BUIAOB U (HOpM
Ipe/ICTaBIICHNUS,

WUTIOCTPUPOBATH PelllaeMble 3a/1au TpauuecKUMHU CXEMaMH;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIAHOCTH (Tpaduky,
aUarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) Ui WUIOCTpalMd, WHTEpPIpeTaluH,
apryMeHTaluu.

OBinageHne  yHUBEPCAJbHBIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
NEeHCTBUAMM:

OpPraHMU30BbIBATh y4ye€OHOE COTPYJHHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMM B IIPOLIECCE PEILICHUS 3a4a4;



B3aMMOJICHCTBOBATh M HAXOJUTh 00IIHE CTIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaXOJIuTh OOIllee pelleHue U paspeniatb KOH(MIUKTHI HAa OCHOBE COIJIACOBaHUSA
no3uiMié M yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHépa;  GOpMYIHpPOBATH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUs W pas3pemaTh KOH(IMKTHI Ha OCHOBE yu€Ta HMHTEPECOB U TMO3MIMKN BCeEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TMO3ULIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHSIMHU
napTHEPOB B COTPYMHUUYECTBE TP BBIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NEATENbHOCTH;

BBITIOJIHSATh CBOIO 4YacTh paOOThI, JOCTUraTh KadeCTBEHHOTO pe3yJibTara H
KOOPJIMHUPOBATH CBOU JICCTBUS C IPYTUMU YJICHAMU KOMaH/IbL;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OO MPOTYKT.

OBJiaeHne YHUBEPCAIbHBIMYI YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

CTaBUThH 1IE€TM, BHIOMpATh U CO3/1aBaTh AJITOPUTMBI IS PEUICHUS Y4eOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IJIAHUPOBATh M OCYLIECTBIISITH JESITEIBHOCTh, HANPABICHHYIO Ha PEIICHUE
3a71a4 UCCIIEI0BATEIbCKOIO XapaKTepa.

dbopMynaupoBaTh W yACpKMBATh Yy4eOHYIO 3ajady, COCTaBISATh IUIAH W
IIOCJIEIOBATEIBHOCTD ICMCTBU;

OCYILECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBATh MpOIECC U  pe3yJbTaT y4yeOHOW  MaTeMaTHYeCKOM
NEATENbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4eOHOUM 3amaun, €€ OOBEKTHUBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CIOCOO JNEWCTBHUS M €ro Pe3yJIbTaT C 3aJaHHBIM JTAJOHOM C IIEJIbIO
0OHapyXeHUsI OTKJIOHCHUH U OTIIMYMN OT dTaJOHA.

MPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynbTar
NESTEIBHOCTH, OMPEEATh MO3UTUBHBIE M3MEHEHUS W HaNpaBJICHHs, TPEOYOIIHe
TajgbHeHIe paboThI;

PEryJMpoBaTh COCOO BBIPAKEHUS SMOLIUM.



IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
PABOYEM I[TPOI'PAMMGBI KYPCA «AJITEBPA»

OcBoenne yudeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl JIOJDKHO OOecneurBaTh JOCTHKEHHE CIEAYIONUX MpPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Yuciia 1 BbIYMCICHUS

BreimonusaTe, coderas yCTHbIE M NHCbMEHHBIE NPUEMBI, apHPMETHUECKUE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxonuTh 3HAaY€HUs YHCIOBBIX BBIPAXKECHHI; NPUMEHATH pPa3HOOOpa3HbIE
CrocoObl U TMPUEMBI BBIYUCICHUS] 3HAUYEHUN APOOHBIX BBIPAKEHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexonuTh OT OAHOM (OPMBI 3alUCH 4YKCENl K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECTUYHYIO, B YaCTHOCTHM B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHHUBATh U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyIJIsTh Yucaa.

BBITIONHATS TPUKUIKY U OLUEHKY pe3yjbTaTa BBIYMCICHHM, OLEHKY 3HAYEHUI
YHUCJIOBBIX BBIPAXKEHUH.

BBITIONHATE JEHCTBHUS CO CTENEHAMH C HaTypalbHBIMHM IOKa3aTessiMU (C
OTIOPOM Ha CIPABOYHYIO0 UH(POPMAIIHUIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIN HATYPAIbHBIX
YHCel.

Pemare mnpocreiimme NpakTUKO-OPHUEHTUPOBAaHHBIE 3a/layM, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYMH,  IPONOPLHOHAIBHOCTBIO  BEJIMYMH,  IPOLIEHTaMH;
MHTEPIPETUPOBATE PE3YJIBTATHl PEIIEHUS 33J1a4 ¢ YYETOM OIpaHUYECHMM, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpueHTUpOBaTbCI B TNOHATUAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE
anreOpanyecKkoil TEpMUHOJIOTHENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW MpU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoInonHATh MpeoOpa3oBaHus LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH MPHUBEACHUEM
NOJI0OHBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BBITIONHAT yMHOKEHHME OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, MPUMEHATh (POPMYJIbl KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpon
Ha CIIPaBOYHYIO WH(OpMAITHIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHMSI 32 CKOOKHM OOILEro MHOXHTENSI, TPYNIUPOBKH ClIaraeéMbIX, IPUMEHEHUS
(GopMysT COKpAIIEHHOTO YMHOXEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB I PEIICHUS Pa3IMyYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IIOKA3aTEISAMU LIS
npeoOpa3oBaHusl BRIPAKEHUH (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAITHIO).



YpaBHeHMS U HEPaBeHCTBA

Pemate nMHENHBIE ypaBHEHUA C OJHOM IEPEMEHHOW, MPUMEHSSA NpaBUia
Nepexo/ia OT UCXOAHOTO YPaBHEHHS K PABHOCUILHOMY eMy. [IpoBepsiTh, sIBIsETCS JIH
YHUCJIO KOPHEM YPaBHEHHS.

Nmets mpencraBieHue o rpadUyecKUx METOoAax NpHU PEIICHUH JMHEHHBIX
YPaBHEHHI U KX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCSA PEIICHUEM JUHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIAUHATHON TIOCKOCTU TpaduK JTUHEHHOTO YPAaBHEHUS C BYMS
MEPEMEHHBIMU; MOIB3YSICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YpaBHEHUSI.

PemaTte cucteMbl ABYX JUHEHHBIX YPABHEHUH C JBYMS MEPEMEHHBIMHU, B TOM
gucie rpaduIecku (C Ormopoi Ha aNTrOPUTM YICOHBIX TEHCTBHA).

CocTaBnsaTh (1OCHE€ COBMECTHOTO aHANM3a) M PElIaTh JUHEHHOE ypaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YpPaBHEHHUH II0 YCJIOBHUIO 3aJlayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJYyYEHHBIN pe3ynbTar.

Koopaunatel u rpaguxn. @yHKuuun

N300paxaTh HA KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOILUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3AlIMChIBATh YHUCIIOBBIE IMPOMEXKYTKH Ha
areOpanvdeckoM si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM II0 33JaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPUKH TUHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkun y = kX + b.

OnuceiBaTh € NOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU (110 aJTOPUTMY Y4EOHBIX JEUCTBHUIA): CKOPOCTh, BPEMsI, PAaCCTOSIHUE;
1I€Ha, KOJIMY€ECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnoco0 MpeacTaBiICHUS W aHajdu3a HHQPOpPMALNH;
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(POPMALIMIO U3 TPApUKOB peabHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HaydajabHBIE NPEICTABICHHS O MHOYKECTBE JCHCTBUTEIBHBIX
qucesl JUIsl CPaBHEHHUS, OKPYIVIEHHWS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTENbHBIC
YyyCJia TOYKaMH Ha KOOPAUHATHOM IIPSIMOM.

[IpuMeHsTh TOHATHE apUPMETHUECKOrO KBaAPAaTHOTO KOPHS; HAXOAMUTH
KBaJIpaTHbIE KOPHHU, HCIIOJIb3YS NpPU HEOOXOIUMOCTH KaJIbKYJSTOP; BBINOJHATD
npocTeiiiiie TnpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIUX KBAJpaTHBIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MajbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHsATh MOHATHE CTENeHM C LEeJbIM IOKa3aTelieM, BBINOIHATh
npeoOpa3oBaHusl BBIPAKEHUN, COAEp)KALIUMX CTENEHW C LENbIM Moka3zareneM (C
UCIOJIb30BAaHUEM CITPABOYHOM MH(MOPMAIIIH).



BBITTONIHATE HECIOXKHBIE TOXKIECTBEHHBIE NPEOOpa30BaHUs pPaLUOHAIBHBIX
BBIPOKEHUI HA OCHOBE NpaBWJ JEHCTBUN HAJ MHOrOYJIEHAMHU M anreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUJIIEH HA MHOKUTEIU.

[IpumensTh npeodpa3oBaHUs BHIPAKEHUM JI pEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MaTeMaTHUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIe, KBaJpaTHbIE YpPaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpMalli) U pPalMOHANBHBIE YPAaBHEHMS, CBOSIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MpOCTEHIINE HCCICTOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJIE C MPUMEHEHUEM TpaduIecKuX MpeACcTaBlIeHUH (yCTaHABINBATh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPAaBHEHHMU PELICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTOPOM HA aTOPUTM YUEOHBIX JACHUCTBUM.

[lepexonuTh OT CJIOBECHON (QOPMYIUPOBKHM 3a7aud K €€ anredpandeckon
MOJEIM C IIOMOLIBIO COCTABJICHUS YpPaBHEHHUs WM CHUCTEMBl YpaBHEHMU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4H IOJIYYECHHBIN PE3yIbTaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH; PEIIaTh
JMHEMHbIE HEPABEHCTBA C OJHOW NMEPEMEHHON U UX CHUCTEMBI; JaBaTh rpapUuecKyro
WJUTFOCTPALAIO MHOXKECTBA PELLICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OnepupoBarb Ha 0a30BOM YypOBHE (YHKUIMOHAIbHBIE TOHATHS M S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUA); OMNPENACTATh 3HaueHUE (QYHKIUHU TI0
3HAYEHHUIO apTyMEHTa; ONpPEAEIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crpouts TpaduKH dIeMeHTapHBIX QYHKIMHA B , Y = X5, Y = X, Y = /x ,

k o . ..
Y= =, ONHUChIBaTh CBOWCTBAa YMCIOBOM (QyHKIMU 10 €€ Trpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISIONICH MOMOIIBIO).

9 KUIIACC

YucJa 1 BBIYUCIEHUS

CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breinonuates apudmernueckue ASHCTBUS ¢ palldOHATBHBIMUA YUCIaMU, coUeTast
YCTHBIE M MNHUCHMEHHBIE TMPHUEMBI, BBITIOJIHATh BBIYMCICHUS C HPPAHOHATBHBIMU
YHUCJIaMH.

HaxoauTh 3Hau€HUs CTENEHEN C LIEIBIMU MMOKA3ATEISMU U KOPHEU; BEIYUCIISTh
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCJA, BBINOJHITh NPUKUIKY pe3yJbTara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewrars IMHENHBIE M KBAaJIpATHBIE YPABHEHUSI, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeiire ApoOHO-paluOHAIbHBIC YPaBHEHUSI.

Pemate mnpocTediie CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JAByMs
MEPEMEHHBIMM W CHUCTEMBI JBYX YpaBHEHHUU, B KOTOPBIX OJHO YpPaBHECHHUE HE



SBJISIETCA JIMHEUHBIM (110 BU3yaJIbHOU omope).

Pemate mnpocTeiie TEKCTOBBIE 3a/layd  alreOpanyeckuM CrocoooM ¢
IIOMOIIBIO COCTABJICHHUSI YPAaBHEHHUS WJIM CHCTEMBI JBYX YPaBHEHUH C JBYyMs
NIEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE KCCICIOBAHNS YPAaBHEHU M CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduyecKuX MpeACTaBICHUN (YCTaHABIMBATD, UMEET JIU
ypaBHEHHUE WM CUCTEMAa YPaBHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemiath nUHEHbIE HEPABEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA; H300pakaTh
pellIeHHe HEPaBEHCTB Ha YHWCIOBOM MPsIMOM, 3alMCHIBATH PEIICHHWE C MOMOIIbBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUHN PA3JIMYHBIX 33a4.

DOyHKUMHA

Pacnio3naBath (yHKIIMUM H3y4yeHHBIX BHUJIOB. IloKa3biBaTh CXEMAaTUYECKH
pacIoJIOKEHUE Ha KOOPJAMHATHON IUIOCKOCTH rpadukoB ¢GyHKmmid Buma: Yy = KX,

k .
y=kx+b, ,y=at+bx+c,y=x,y = x, V= ~ B 3aBHCHMOCTH OT 3HAYCHMIi

KO3((PUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (PYHKITUIA.

Crpouth M H300paxkaTh CXEMAaTUYECKH Tpa(UKU KBAJIPaTUYHBIX (DYHKIIHA,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHI MO UX Ipadukam.

Pacno3naBaTh KBaApaTHUuHyl (QYHKUIUIO 1O (OpMyse, TPUBOAUTH HMPHUMEPHI
KBaJApPaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

YucsioBble MOCIEA0BATEIBLHOCTH H IIPOTPeCCH U

Pacno3naBaTh apu(pMeTHUECKYI0O U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
croco0ax 3a7aHusl.

BbINONHATE  BBIYMCICHUS €  HCIOJBb30BaHHEM (GopMyal N-TO  4ieHa
apu(pMETUIECKON M TEOMETPUUYECKON MPOTpeccuid, CyMMbI MEPBBHIX N YIEHOB (C
OTIOPO¥ Ha CIIPAaBOYHYIO MH(POPMAIIUIO).

Pemate 3amaum, CBS3aHHBIE C YHMCIOBBIMU IOCJIEIOBATEIBHOCTSAMH, B TOM
qucie 3aJaud U3 peajbHOM U3HU (C UCMOJb30BAHUEM KaJIbKYJSATOpa, LU(POBBIX
TEXHOJIOTUH).



7 KJacce

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

Ha3Banmue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yucaa n [ToHsiTHE panoHaIBLHOTO YHCIIA. CucreMaTH3HMPOBaTh H odoramarhb 3HAHHSA 00
BBIYHCJICHHUS. ApudmeTndeckue IEHCTBUS C PANUOHAIBHBIMH YHCIAMH. | OOBIKHOBCHHBIX U JCCSITHYHBIX JIPOOSX.
PanuonajbHbIe CpaBHeHue, ynopsi04iBaHUE PAIIUOHATILHBIX YHCE. CpaBHHMBATBh H YHOPSA0YMBATH APOOHU, IPeoOpa30OBbIBas MPH
qucaa Cremnenb ¢ HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JECATHYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie ocHOBHBIX 3a7au Ha APOOU, MPOLIEHTHI U3 PeajbHOM | OOBIKHOBEHHBIE B JECSTHUYHBIE, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[IpusHaku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBUCHMOCTH. IIpsamas
MPOMOPIMOHATBHOCTH.

Ha MHOXUTCIN

u oOpartHas

JIECATUYHYIO APOOb.

IIpumensaiTb  pa3HoOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYHMCJICHUS 3HAYeHHIl JPOOHBIX BbIPasKeHMM, COACpKAIINUX
OOBIKHOBEHHBbIE U  JECATHYHbIE JIpOOM: 3aMEHATh IpH
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHUE K (opme,
HaubOosnee ynoOHOM Ui BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JICJIEHUE JECATHYHBIX
Ipobeil K TeHCTBUSAM C LEIbIMU YnciaaMH (IIpU HEOOXOIUMOCTH
C HaMpaBJIAIOUIEH TOMOIIBIO).

IIpuBoauTh uyMCIOBBIe U OyKBeHHble NMPHUMEPbI CTCICHH C
HaTypaJbHBIM T[OKa3aTejleM, OOBACHAS 3HAUCHHs OCHOBAHMSA
CTETNeHH U IMOKa3aTeisl CTENeHH, HaXOJWUTh 3HAUYEHHUs CTereHel

Biza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIbHOE
YHCII0) C ONOPOi Ha CIIPaBOYHYIO HH(DOPMAITHIO.

[TonnmaTe cMbICA 3anMcH OOJBLIIMX YHCEJ C INOMOIILIO
AeCATHYHBIX Apolei U creneHel yncaa 10, TpUMEHATH UX B
PC€AJIBbHBIX CUTyallUsSAX.

IIpuMeHSITH IPU3HAKYU AETUMOCTH, PA3I0KEHHUSI HA MHOXKUTEIN
HaTypalbHbIX YHUCEIL.




Pemiars mpocreiimime 3agayd  HA  4acTH, [IPOLICHTHI,
MIPOTIOPITMH, HA HaXOXKJIeHUEe ApoOH (MPOIEHTAa) OT BEJIUYUHBI U
BEIMYMHBI 10 € 1pobu (mporeHTy), apodu (TpoIeHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT Jpyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHUS, 3aMIUCU PEILICHUI
TEKCTOBBIX 3a7a4.

Pacno3naBatb M OOBSICHSITBH, OIMPAACh Ha OINPEACICHUA,
IpsSMO MPONMOPIHUOHATBHBIE W OOpPaTHO MPONOPLIHUOHATIBHBIC
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBHCHUMOCTEHl W3 peaJpHOr0 MHpa, U3 JAPYrUX Y4eOHBIX

IIPEIMETOB.
Pemarp npocreiinivie mMpakTHKO-OPHEHTHPOBAHHBbIE 327134
Ha  Japo0M, TNpOULEeHTbI, TNPAMYW® U  00paTHYIO

NPONOPUHOHAIBLHOCTH, NPONOPLMH.

Aaredpanueckue
BBbIpaKeHUSs
(27 v)

bykBennble  BelpaxkeHus.  IlepemenHble.  JlomycTumsble
3HAYEHUS NIepeMeHHBIX. DOpMyIIbL.

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, paCKpPBITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.
MHoOrousneHsl. Cnoxenue, BBIUNTAHUE, YMHOXECHHE
MHOTrowieHoB.  Dopmysbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3no)xeHrne MHOTOUYJIEHOB HA MHOXKHUTEIIH.

Osaajgersn HA 0azoBoM YPOBHe anredpandeckon
TEPMHHOJIOTHEN W CHMBOJIMKOM, NMPUMEHSATH €€ B Ipolecce
OCBOEHHS yueOHOro MaTepHana.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IMpPH 3aJaHHBIX
3HAYECHUSX OYKB; BBITIOJIHITH BEIYUCICHUS 1O (popMyam.
BoInoHATH TPeoOpa3oBaHus LEIOT0 BhIPaKEHHsSI B MHOTOUJICH
MPUBEICHNEM TIOJIOOHBIX CJIaraeéMbIX, pACKPHITUEM CKOOOK.
BbINOHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHa Ha MHOTOYICH, MPUMEHATH (HOpMysbl KBajpaTa
CYMMBI W KBaJpaTa pa3HOCTH C OIOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

OcyuiecTBJIAATh PA3JIOKEHUE MHOTOYJICHOB HAa MHOXHUTEIH
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTEIS, TPUMEHEHHS
dopMynbl  pPa3sHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHOEHHS C ONIOPOH Ha CIPAaBOYHYIO HH(OPMALIUIO.
I[pumensite 1peoOpa3oBaHUE MHOTOWIEHOB JJISI PELICHHS
pasNMYHBIX 3a/7a4 M3 MaTeMaTHKH, CMEXHBIX NPEAMETOB, U3
peaNbHON PAKTUKHU.

3HAKOMUTBLCH C HCTOPHEN PA3BUTUA MATEMATUKH.




YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuia peoOpazoBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHHU.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOMN

MEpEeMEHHOM, pellIeHUe JTMHEUHBIX YpaBHeHUM. Pemenue 3a1au
C IIOMOIIBIO YPaBHEHHUM.

*JIuHeitHOe ypaBHEHHUE C IBYMS IIEPEMEHHBIMU U €0 Irpaduk™.
Cucrema 1ByX JUHEMHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHH CIOCOOOM TOJCTAHOBKH H
CIIOCOOOM CITOKEHHSL.

Pematp JMHEHHOE YypaBHEHME C OJHOW IIEPEMEHHOMU,
NPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOQHOTO YpPaBHEHHS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Buzpa. IIpoBepsiTh,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMS.

[oadupars mpumepbl Nap YUCEN, SBILIOLIMXCS PELICHUEM
JIMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpPEeMEHHbIMH (IIPU HEOOXOAUMOCTU C
HCIIOJIb30BAaHUEM CMBICIOBOM OMOpBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PEIICHHUs YPaBHEHU.

Haxonuth peleHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMs IE€PEMEHHBIMH C ONOpOW Ha QJIrOPUTM Y4eOHBIX
JICHCTBH.

CocTaBJiAITh U peliaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBUIO 33Ja4M, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/layd IIOJYy4YEHHBIH pe3yibTaT C OIOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 9)

Koopaunata Touku Ha mnpsAMoil. YHCIOBBIE TNPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepsl
rpadukoB, 3amaHHbIX (QopMmynamu. YreHue TpaduUKOB
peanbHBIX 3aBUCUMOCTEM.

[lonstne Qynkuuu. I'paduk ynkumu. CBoiicTBa (QyHKIUH.
JIuneitnass  gynkuus. [loctpoenme rpaduka JaMHEHHOU
byukun. ['paduk Gyakmun y = kX + b,

H306paxkarh Ha KOOPIMHATHOM npsSMOH TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aITMCHIBATh MX Ha alreOpandeckoM s3bIKe.
OTMeuaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH II0 33/1aHHBIM
KOOpJMHATaM; CTPOUTHh TI'papHUKH HECIOXHBIX 3aBHCUMOCTEH,
3aJaHHBIX (OPMYJaMH, B TOM YHUCJIE C TOMOIIBIO IH(POBBIX
nabopaTopuid.

I[pumeHsiTh, M3yYaTh NPEHMMYIECTBA, MHTEPNPETHPOBATH
rpaduyeckuii crocol MpencTaBiIeHUs U aHaIH3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaIUu.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (DYHKIINH, OBJIAICBAThH
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOMCTBA B 3aBUCHMOCTH OT 3HaueHHUH K03 uiueHToB K u b
(mpu HEOOXOAMMOCTH C OTIOPOM HA ANTOPUTM IPABUIIA).
Crpours rpaduku JTuHeHONH QyHKIMH, QyHKIHU Y = KX + b




HUcnoan3oBare 1nugpoBbie pecypcebl
rpadukoB GyHKIMI 1 H3y4YEeHUS UX CBOMCTB.
IIpuBoauTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEW B peajbHBIX
IpoLeccax U sIBJICHUSIX.

I IIOCTPOCHUA

IloBTOpPEHME
1 00001IeHuE
(64)

[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJOB Kypca 7 Kiacca,

0000111eHNE 3HAHUH.

BbiOnparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHUCEIl,
BBIYMCIICHHM,  TPeoOpa3oBaHUN  BBIPAKCHHH,  PEIICHUS
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TOMOIIIBIO.

OcylmiecTBJIATh CAMOKOHTPOJIb BBINOIHIAEMBIX JCHCTBUM U

CaMOIIPOBEPKY pe3y/ibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.
Pematy mpocreiiliMe 3agauM U3 PEANBHOM  JKU3HH,

NPUMEHSATh MaTeMaTHYeCKHe 3HAHMUSA /IS PelleHus 3a/1a4 U3
JIPYTUX MPEIMETOB.

Pemate mnpocreiilmme TeKCTOBbIE 3a/Ja4H,
BBIOHPATH CMOCOOBI PELICHUS 33/1a4H.

CPABHUBATD,

8 Ki1acce

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucna u KBagpatHbiii  kxopeHb M3 uucina.  *[lonarue 00| @opmyaupoBaTh onpeaeaeHHe KBaJpaTHOTO KOPHA U3 4HCa,
BBIYHCJICHHS. uppalMoHaTbHOM  yHche.  JlecATHuHble  MPHOMMKEHUS | apU(PMETUUECKOr0 KBaJPaTHOTO KOPHS MPH HEOOXOIMMOCTH C
KBaaparubie HWppalOHATIBHBIX YUCE. BHU3YaJIbHOW OMOPO.
KOPHH JleticTBuTenbHble yncna. CpaBHEHHE ACWCTBUTENbHBIX yicen™. | [IpuMeHATHh ONepanuio W3BJICUYEHUS KBAJPaTHOIO KOPHS U3
(154) ApudmeTnueckuil KBaJpaTHbI KOPEHb. YHCJIa, UCMOJIb3Ysl IPU HEOOXOIMMOCTH KAJBKYJISITOP.

YpaBHeHue BUaa X° = a.
CgoiicTBa apupMETHIECKUX
[IpeoOpa3oBaHre  YHCIOBBIX
KBaJIpaTHbIE KOPHHU.

KBaJIpaTHBIX
BBIPAKECHU,

KOpHEH.
coJiepKaInx

OueHnBaTh KBaJpaTHbIE KOPHHM LEJIBIMH YHUCIAMUH H
JECATUYHBIMU JPOOSIMHU.
CpaBHUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U

HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C IMTOMOIIBIO KBaAPATHBIX




KOpHEH ITp1 HEOOXOAMMOCTH € HAIPaBJIAIOLIEH TOMOILBIO.

HccnenoBarb ypaBHEHHE x2 = d, HaxoIUThb TOYHBIE U
npubimxEHnbie KopHu pu a > 0.

HccaenoBarh cBoOiicTBA KBAaJpaTHBIX KOpPHEH, IPOBOISA
YHCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJISTOpa
(KOoMTIBIOTEDA).

IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeodpPa3oBaAHUA BbIPAKEHUI.

BbinosiHATL mpocreiimMe npeo0pa3’oBaHUs  BBIPAKCHHUU,
coJiepKallluX KBaJpaTHble KOPHU. BplpaxkaTb NepeMeHHbIE U3
reOMETPUUYECKUX U PU3ndeckux GopMyi MPU HEOOXOAUMOCTH C
OIIOPOI Ha MPABHUJIO.

BoiunciasTh 3HaYeHHs1 BBIPAXKCHUN, COAEPIKAIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS P HEOOXOAUMOCTH KAJIbKYJIATOP.
Hcnonb3oBarh B XOI€ pELIEHUS 3ajad  DJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYHH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

Yuciaan
BBLIYMCJICHUS.
Crenenn

¢ IeJbIM
nokasarejiemM
(74)

Crenens ¢ 1enbM okaszareneM. CTaHaapTHas 3aMUCh YUCIA.
Pa3mepsl 00BEKTOB OKpyskaroIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMUYECKUX 00BEKTOB), IITUTEILHOCTH MPOIIECCOB
B OKPY>KAIOIIEM MUDE.

CBolicTBa CTENEHH C LIEJIBIM MTOKA3aTEIEM.

@opMyJIMPOBATH OMNpeaeIeHne CTEIIEHH C LIEJbIM [T0Ka3aTeaeM
(pu HEOOXOAMMOCTH 10 BU3YAIBHOU OTIOPE).

IIpencraBaaTh 3anmuch OOJBIIMX W MajblX 4YHUCEN B
craHgapTHOM Bujae. CpaBHMBATh 4YKCIIa M BEIIMYUHBI,
3alMCaHHbIE C UCIIOIb30BaHUEM cTereHu 10.

Hcnoab3oBaTh 3amMch 4YHCEN B CTAaHAAPTHOM BHAE AJIA
BBIPOKEHHS Pa3MEpPOB OOBEKTOB, IIUTEIHHOCTH IPOIECCOB B
OKPY’KaIOIIEM MUDE.

®opMyIMPOBATH, 3ANMUCHIBATHL B CUMBOJIMYECKON (popme U
WLITKCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTENEHU C LEJIBIM
mokazatesieM (MpU  HEOOXOJWMOCTH C  HCIIOJIb30BaHUEM
BU3yaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA  CTENEHW s IpeoOpazoBaHUs
BBIPOKEHHM, COIepkKallluX CTENEHU C ILEJIbIM TMOoKa3aTeleM C




UCIIOJIb30BAaHUEM  CIIPAaBOYHOW WHGpOpMAnuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTCIICHB ).

Aaredpanyeckne |Ksagparueli TpéxuieH. PasnoskeHne kBagpaTtHoro tpéxwieHa|Pacmo3naBatbh — KBaJpaTHBIM  TPEXWIEH,  yCTAHABIIMBATH

BbIPaKEHUS. Ha MHOKUTEJIH. BO3MO>KHOCTb €T'0 pa3JI0KEHUsI HA MHOXKHUTEIH.

KBaaparublii PackaaapiBaTh Ha MHOKHMTEJIHM KBAJPATHBIM TPEXWIEH C

TPéXwieH HEOTPULATENIbHBIM JAUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(59 OIIOPOM Ha AJITOPUTM IIpaBUIIA.

Aureopanyeckue | Anrebpamdeckas qpoob. JlomycTuMble 3HaYeHHS IEPEMEHHBIX, | 3anmucbIBaTh airedpandyeckue Boipakenus. Haxoaurs 061acTh

BbIPaKeHHS. BXOJIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE |ONpeAeNeHUs PallMOHATEHOTO BBIPAYKEHUSI.

Adredopanyeckasi | CBOWCTBO anreOpanyeckoi 1poou. CokpameHne Apooeii. BbINOJHATHL YKCIOBHIE MOJCTAHOBKA M BBIYMCJIATH 3HAUECHUE

ApoOb Cnoxenue, BBIYMTAHMUE, YMHOKEHHE u JIeJIeHre | IpoOu, B TOM YHCIIE C TOMOIIBIO KaTbKYJIATOPA.

(15 9) anreOpandyecknx apoOeir. I[IpeoOpasoBanne BeIpakeHUil, | POpMYJIMPOBATH OCHOBHOE CBOWMCTBO aireOpamdeckoi apoou

CoJieprKalluX anredpandeckue Ipoou. U MPUMEHATH €T0 175 mpeoOpa3oBaHus IpoOeit.

BoinogHATh aeilicTBUS ¢ anreOpanuyeckuMH JpoOsMU  TpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumensTs
npeoOpa3oBaHus BbIpAXKEHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHnble u3 (opmyn (puU3MUECKUX, TECOMETPUYECKHUX,
ONUCHIBAIOIUX OBITOBBIC CHUTYallMH) TPH HEOOXOIUMOCTH C
HaIPaBJIIONIEH TTOMOIIBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HemonHoe kBanpaTHoe ypaBHEHMeE.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPaBEeHCTBA. dopmysa KopHel KBaapaTHOTo ypaBHeHUs. *Teopema Buera*. |3anuceiBaTh (opMysly KOpHEHl KBaJpaTHOIO YpaBHEHWS,

KBaaparubie Pemenne  ypaBHeHMH,  CBOAALIMXCA K  KBaJpaTHHIM. | peliaTh KBAJpaTHble YPaBHEHUs] — IIOJHbIE U HEMOJHbIE (C

YPaBHEHUs [Ipocreiimme ApoOHO-pallMOHATIBHbBIE YpaBHEHHUSL. MCIIOJIb30BaHNEM CIPABOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3aad € MOMOINBIO  KBajapaTHbIX |[IpoBoauTh  mpocTeiilime  WccjeA0BAHMSA  KBAJpPaTHBIX

YPaBHEHUM. YpaBHEHUM.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUi W 3aMEHOM TMepeMeHHOW ¢ Omopod Ha
QJITOPUTM TIpaBUJIA.

Hab6aonats W aHAJAM3HPOBATH CBI3b MEXKIY KOPHAMMU U
K03 pULIMEHTaMU KBAJPAaTHOTO YPaBHEHUS.




*TIpumMeHsTH TEOpEMY Buera IS peLeHus
3a/1a4 (C UCIOIB30BaHUEM O0Opasiia)™.

Pemath TeKkcTOBBIE 3aJayl aIreOpanvyeckuM CIocoOoOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBUS 33Jaud K
areOpanveckoll MOJETH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOUMOCTH C  HaNpaBIAIOIIEd TMOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHSI anTreOpshl.

YpaBHeHus JluHelHOE YpaBHEHHE C JABYMs IEPEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh TUHCIHHBIC YPAaBHEHUS C IBYMS TICPEMEHHBIMH.
U HepaBeHCTBA. MIPUMEPHI PELICHNS YPABHEHH B LIEJIBIX YMCTIaX. Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucremsl Pemenune cucrem ABYX JIMHEHHBIX YypaBHEHUH C JBYMS |HCHOJIB3Ysi HUGPOBBIE pecypchl (IpU HEOOXOAUMOCTH C
YPaBHeHH nepeMeHHbIMHU. [IpuMepbl pemieHus CUCTEeM HETUMHEHHBIX |OMOpPON Ha alTOPUTM Y4eOHBIX ICUCTBUN).
(13 v) YPaBHEHUU C JIBYMsI IEPEMEHHBIMH. Pazanyare napauielabHbBIE U NEPECEKAIOIINUECS MPSIMBIE IO UX
*T'paduueckass  HUHTEpHpeTalUsi  ypaBHEHUS C  JABYMs | ypaBHEHUSIM.
MIEPEMEHHBIMH U CUCTEM YPaBHEHUH ¢ IByMsl IepeMEHHbIMU ™. |PemiaTh CHCTEMbl JBYX JIMHEHHBIX YpaBHEHHH ¢ JByMs
Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPAaBHEHUU. [IEPEMEHHBIMU MTOJACTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SBJISETCS TUHEHHBIM IIPU HEOOXOIMMOCTH C HaMpaBISIONIEH
IIOMOIIBIO.
*TIpuBoauTh rpaguyeckyl0 HMHTEPNPETAlMI0  PEIICHUS
YpaBHEHUSI C JABYMSI MEPEMEHHBIMH W CHCTEM YpPaBHEHHUH C
JBYMsI TIEpEMEHHBIMU. *
Pemiath TeKCTOBBIE 32/1a4M alreOpanueckuM CIIOCOOOM.
YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMPOBATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB,
U HEPaBEHCTBA. HepaBeHcTBO ¢ 0HOM nepemMeHHOM. JIMHEHHbIE HEPABEHCTBA C | MIUTIOCTPUPOBATh UX HA KOOPAMHATHOW MPSIMOM.
HepaBencrBa OJIHOM mnepeMeHHOM M uXx pemeHue. Cuctemsl JHHEHHBIX | [IpuMeHATH cBOCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJTHOM NMEPEMEHHOM U UX PEUICHUE. Pematr, JMHEHHBIE HEpPaBEHCTBA C OJHOM TEPEMEHHOM,

N300paxkeHne perieHus JINHEHHOTO HEPaBEHCTBA U UX CHUCTEM
Ha YMCIIOBOW MPSAMOI.

n300pakaTh pelIeHre HepaBeHCTBA Ha YUCIOBOM MPSMOH.
Pemath cucTeMbl IMHENHHBIX HEPABEHCTB, H300paXkaTh peleHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHCJIOBOM  MpsAMOM  Ipu
HEOOXOMMOCTH C BU3YaJIbHOU OMTOPOH.




DyHKIUH.
OcHoBHBIE
NOHSATHS
(S9)

[Tonatue ¢ynkuun. OOIAcTh ONpeAENeHUS M MHOXKECTBO
3HaueHni QyHkuu. CriocoObl 3ananus QyHKIIHA.

I'padux ¢ynkuuu. CoiicTBa (yHKIMH, UX OTOOpaKEHHE Ha
rpaduxke.

Hcnonb3oBaTh  QYHKIUMOHAIBHYIO ~ TEPMHHOJOTHIO M
CHMBOJIHKY.

Boluncisite 3HaYeHust QYHKIU, 3aJaHHBIX QopMyaaMu (TIpH
HEOOXOJMMOCTH HCIIONIb30BAaTh KAIBKYISATOP); COCTABJSATH
TA0IUIbI 3HAYEHHIT QYHKIUY.

CTpouTh N0 ToYKaM rpadpuku QyHKIUH.

OnucpiBaTh CBOMCTBAa (YHKIMU HAa OCHOBE €€ TpaduuecKoro
NpPE/ICTaBICHNUS TpPU  HEOOXOAMMOCTH C  HalpaBISIOIICH
HIOMOIIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O  H
CHMBOJIHKY.

HccaenoBary mnpuMepbl TpaduKoOB, OTPaXKAIOMIUX peabHbIC
npouecchl u siBieHUA. [IpUBOAMTHL NpHMePBI INPOIECCOB U
SIBJICHUH C 3alaHHBIMU CBOMCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHBIE MPOTPAMMBI JUIS TIOCTPOCHUS
rpadukoB QyHKINI 1 U3yIEHUS UX CBOWCTB

DyHKIUH.
YuciioBbie
byHkunn
(CRY)

Urenne u mnoctpoeHue rpapukoB QyHkumid. [Ipumepst
rpaduKoB (PYHKIMH, OTpaXkaroIIUX peabHbIe MPOLIECCHI.
OyHKINH, ONUCBHIBAIOIINE  MPSAMYIO U oOpaTHyt0
PONOPLMOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepboma.
Ipaduk Gyskmuny = X2

k
OyHKIMKA Y = X2, y = X, Yy = Vx,y = = *rpaduueckoe
pelleHre ypaBHEHUHN U CUCTEM ypaBHEHHM. ™

Haxoauthb ¢ nomMombio rpadpuka QyHKIUN 3HaUCHHE OJHOM U3
paccMaTpUBaEMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

B HECIOXHBIX Cllydasx BbIpa:KaThb (pOPMYJIOH 3aBHCHMOCTh
MEXy BEJIMUMHAMM.

OnucpiBaTh XapakTep W3MEHEHHsS OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarh BuAsl wu3ydaeMblx (¢yHKIuA. I[loka3biBaTh
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIUH BHJIA: y = X4, y = X,
Y= VK Y =5

Hcnoab3oBath PyHKIHOHAJBHO-TPApHUUYECKHUE
NpeacTaBJaeHus Ul PELICHUs U UCCIEA0BAaHUS YPABHEHUN U
CHCTEM YpaBHEHUM.

[pumensaTe nugpoBbie pecypcbl Ui INOCTPOCHUS Tpa(UKOB
GyHKIHA.




IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEeHHE OCHOBHBIX TOHSATHH U METOJOB KypcoB 7 U 8
KJ1accoB, 00001IeH e 3HAHNH.

IIpumMeHATH cHmOCOOBI CPAaBHEHUS YHCEI, BBIYMCIICHHUI,
npeoOpa3oBaHM BBIPAKEHUH, PEIICHUS YPaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJHAECMBIX JIEUCTBUM H

CaMOIIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MPeoOpa3OBaHUM,
IIOCTPOEHUM.
Pemars 3amaum M3 peajibHOM  KU3HH, TPHUMEHATH

MAaTCMaTUYCCKHUEC 3HaHWA OJid PpCHICHUA 3aJdad W3 JPpYrux
MpeaAMCETOB.

PemaThb TeKCTOBBIE 3ajJa4yM, CpaBHUBATb, Bblﬁl/lpaTl) CIoCo0bI
PCUICHUA 3a/lavUn.

9 kiaacce

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IMXCH

4acoB)
Yucaa n ParnmonanbHble yncna, *uppaoHalbHble YMCia, KOHEUHbIE U | Pa3BuBaTh mpencraBieHHsi O 4YHCIaxX: OT MHOXECTBa
BbBIYUCJICHUSA. 6€CKOH€‘-IHBIG JCCATUYHBIC I[p06I/I. MHO)KGCTBO HaTypaJ'II)HBIX YqHUCCJI 10 MHO>KECTBaA ﬂGﬁCTBI/ITCJ’IBHLIX YUCCII.
JlelicTBUTEe/IbHBbIE |ICHCTBUTENBHBIX  YHCEN; JACHCTBUTENbHBIE 4YHCIA  Kak |O3HAKOMHTBLCSA c BO3MOKHOCTBIO MIPEICTABICHUS
qyucaa OCCKOHEYHBIC JECATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE |EHCTBUTEIHLHOTO YHCIa KaK OCCKOHEYHOU JECSITUYHOU APOOH,

O

COOTBETCTBUE MEKIY MHOXKECTBOM JIECUCTBUTEIIBHBIX YUCET U
MHOECTBOM TOUYEK KOOPANHATHOU MPSAMOM.

CpaBHeHHE  JCUCTBUTENBHBIX  YHUCEN, apuMeTHUecKue
NEHCTBUSA C NEWCTBUTENLHBIMA YUCIAMHA.*

[TpubnmxEénnoe 3HAUCHUE BEJIMUMHBI, TOYHOCTh
MPUOIKEHNS.

Oxkpyrnenue uucen. Ilpukuaka u OLIEHKAa pPE3yNbTaTOB
BBIYMCIICHHI.

NPUMEHSATHh JICCATUYHbIE TNPHUOIIIKEHUS PpAlMOHAIBHBIX U
VUPPALMOHAIBHBIX YHCEI.

*3anucbIBaTh, CPaBHUBATH " yYHOps/104YMBaTh
NefCTBUTENbHBIE YhCcia™.
BbInosHATL, coueTass YCTHBIE UM IUCBbMEHHBIE IPUEMBI,

apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMY;
HAXOAUTh 3HAYEHHUs CTENEHEW C LEIbIMM IOKa3aTelsiMU U
KOpHEH; BIYMCJISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN.
[onyyuts mnpeacTraB/ieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YHCEJl B IPAKTUYECKOM IEATEIbHOCTU YEJIOBEKa.




AHaJIM3MPOBATh W [eJaTh BBIBOABI (II0CJIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPHUOJIMKEHHS ICHCTBUTEIHHOIO 4HCia
IIPU PELICHUH 3a/au.

OxkpyriasiTh ICUCTBUTEIBbHBIC YNCIIA, BBINOJHATH NMPUKHAKY

pesyibTaTa  BBIYMCICHUH, OLEHKY 3HAYEHUH  YUCIIOBBIX
BBIPAKECHHUIA.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHS MAaTeMATHKH.
YpaBHeHust JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoadlMXcAd K| OcBauBaTh, 3alOMHHATHh M NPHUMEHATh rpaduyecKkue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbl IIPU PELICHUH ypaBHEHUMN, HEPAaBEHCTB U UX CUCTEM
YpaBHeHnust KBagpatHoe ypaBHeHue. Pemenue ypaBHeHMi, cBogsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha alIropuTM Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIC YpaBHEHHSI. JeNCTBUI).
nepeMeHHOMH *IIpumepsl pelleHUs ypaBHEHMH TpeTbe M ueTBEPTOH | Pacmo3HaBaTh 1iebie U JpOOHbIE ypaBHEHHUS.
(14 v) CTENEHEN pa3IoKEHUEM Ha MHOKUTEIN. ™ Pemiate JiMHeliHbIe M KBaJpPaTHbICe YPaBHEHHUs, YPaBHEHHS,
Pemienue 1po6HO-paliMOHAIBHBIX YPABHEHHH. CBOJMIIMECS K HHUM, MpoCTedlne JpoOHO-palllOHAIbHbIE
Pemenne TeKCTOBBIX 3aJa4 alredpanyeckuM METOJIOM. YpaBHEHHSI.
IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cykaaTb MX W PpelmiaTh TEKCTOBBIC 3aJa4d pPa3HBIMU
croco0amH.
3HAKOMMTBCS € HCTOPHE Pa3BUTH MATEMaTUKU
YpaBHeHust JIuHeltHOE ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHH C JIBYMs NEPEMEHHBIMU |JIMHEHHBIX YPaBHEHHUH € IBYyMSI IEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenune cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIIAETCS JIMHEWHBIM
yYPaBHeHHUil KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTETEHHU. (Mo BU3yaJIbHOMH or1ope).
(14 v) I'paduueckas MHTEpIpeTanysi CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (QyHKIMOHATbHO-Tpaduyeckre NpeicTaBiIeHUs

NEPEMEHHBIMHU.
Pelenne TeKCTOBBIX 3a7a4 aJIFeraI/I‘-IeCKI/IM CIIOCOOOM.

JUIS pellieHHus1 M MccJleIOBAHUS] YDABHEHHUN U CHCTEM.
AHAIM3UPOBATh TEKCTHI 3a/1a4, pelaTh UX aaredpandeckum
CIocoOOM: MepPexXoauTh OT CJIOBECHON (POPMYIMPOBKH yCIOBHS
3aJjauy K anreOpanyeckoit MoJenu MyTEM COCTaBJICHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YIbTAT.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA MaTEMaTUKU




YpaBHeHus

U HEpaBeHCTBA.
HepaBencrBa
(16 v)

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHHUE.
CucreMpl JTMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHON M MX
peleHue.

KBanpaTHble HEpaBEHCTBA U UX PELICHUE.

I'papuueckas  uHTEpHpeTanuss HEpaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU.

UYurtarb, 3anuchIBaTh, MOHUMATbh, HWHTEPNPETUPOBATH
HEPaBEHCTBA; UCIOJIh30BaTh CHMBOJIMKY M TEPMHUHOJIOTHIO.
BoinoHsTh MpeoOpa3oBaHusi HEPABEHCTB, MCHOJIb30BATH IS
peoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3naBath JIMHEHBIEC U KBaJApaTHbIC HEPABEHCTBA.

Pematrh,  JMHEHHBIE  HEPABEHCTBA, CHUCTEMbl  JIMHEUHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUX KBaJIpaTHOE
HEPABEHCTBO, U PEIATh UX; 00CYKIATH [10JIy4CHHBIE PEILICHNU.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TMPSMOW, 3amMChIBATh PCIICHUE C [OMOIIbIO
CHMBOIJIOB.

Pemarp KBajpaTHbIE HEPaBEHCTBA, HCMOJIB3Ys TpadudecKue
MIPEICTABJICHMUSL.

OcBanBaTh W TPHMEHATH HEPABEHCTBA I[P PELICHUU
Pa3IMYHBIX 3a/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUH
(16 u)

KBangparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGona,
KOOP/IMHATHI BEPIIMHBI TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHble (YHKLUUHU C HATYpaJbHBIMHU IOKa3aTeas MK 2 U 3,
UX rpauKu U CBONCTBA.

I'paduku pynkumii: y = kx,y = kx + b, ,y = ax?, y = ax’,

y=Vxy =5

Pacno3HaBaTh BH/bI H3y4aeMbIX (YHKIHUIl, HILTIOCTPHPOBATH
CXeMaTHYECKH, 00BSICHATH PACIOJIOKECHUE Ha KOOPAMHATHOM
wiockocTr rpadukoB ¢yHkumii Buga: Yy = kx,y = kx + b, , y
= ax’, y = ax’,
— _k .
Y = /X, Y = = B 3aBUCHMOCTH OT 3Ha4Y€HUIl KOd()PHUIMEHTOB;
X

OIMUCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYIO QYHKIHIO 110 GopMyIe.
IlpuBoauTHL TPUMePbI KBAJPAaTUYHBIX 3aBHCUMOCTEH U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
dyukimm Yy = ax’ + bx + ¢ (IpH  HEOOXOAMMOCTH ¢
HaIPaBJISIONICH TOMOIIIBIO).

Ctpoutb ®W  u300paxkaTh  cXeMaTH4YeCKHM  rpaduku
KBAJPATHIHBIX (YHKIMH, 3a1aHHBIX GopMyTaMi Bigay = ax’, y
—ax*+q y=ax+p? y=-ac+bx+c (upu
HEOOXOIMMOCTH C BU3YaJIbHOU OMTOPOH ).

AHanu3upoBaTh ¥ INPUMEHATH CBOMCTBA  M3YyYEHHBIX




GyHKIMA 111 UX TOCTPOEHHs, B TOM YHCIE C MOMOIIBIO
U(PPOBBIX PECYPCOB.

YucioBble
MoCJIe0BATEIbHOC
TH

(A5 4)

IToHsATHE YMCIIOBOM ITOCIIEIOBATEIBHOCTH.

3ajaHue TOCIeA0BATEILHOCTH PEKYPPEHTHOW (opMyJion wu
dbopMyIoii N-To YIeHa.

Apudmernueckas U reomerpudeckas mnporpeccuu. Oopmyisl
N-To wieHa apu(METHUECKON U T€OMETPHUUECKON MPOTPECCHIA,
CYMMBI [IEPBBIX N YICHOB.

*300pakeHne WICHOB apU(METHICCKOW M T€OMETPUYICCKOU
MIPOrpeccuil TOUKaMu Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEWHBIN U 3KCIIOHEHIIUATIbHBINA POCT.

Crno>xHbIe MPOLIEHTHL. *

OcBauBaTh M MPUMEHSATH WHJCKCHbIE 00O3HAUEHUS, CTPOUTH
peveBble BbICKA3BIBAHUSA C MCIIOJIb30BAHUEM TEPMHUHOJIOIUH,
CBSI3aHHOM C MOHATHEM II0CIEA0BATEILHOCTH.

AHaqm3upoBath (QopMyildy N-rO 4jeHa MOCIeI0BaTEIbHOCTH
WIH  PEKYppeHTHYI0 (GOpMYlTly M  BBIYHCIATH  YICHBI
IOCJIEA0BATEILHOCTEMH, 3aJJaHHBIX ITHMHA dbopmynamu.
YcranaBiauBarthb 3aKOHOMEPHOCTh B [MOCTPOEHUHU
MOCJIEI0BATEIbHOCTH, €CJIM BBIMCAHbI TEpPBbIE HECKOJBKO €€
YJICHOB.

Pacno3naBarthb apudmeTnyecKyro u F€OMETPUUYECKYIO
MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/IaHus.

Pemarp 3amaun ¢ wucnonb3oBaHueM ¢GopMyn N-TO 4ieHa
apu(meTnyeckoil M TEOMETPUYECKOM Mporpeccuii, CyMMbI
MIEPBBIX N YWICHOB C OMOPOil Ha CIPaABOYHYIO HH(POPMAIIHIO.
*W300paxkaTh WICHBl IIOCIEA0BAaTENIbHOCTH TOYKaMU Ha
KOOPJMHATHOM TIIOCKOCTH™.

PaccmaTrpuBar, mnpuMepbl NpPOLECCOB W fAABJEHMHA U3
peanbHOU JKM3HU, WJUTIOCTPUPYIOLLINE W3MEHEHHE B
apu(pMETUYECKON MPOTPECCUU, B TEOMETPUUECKON MPOTPECCUU;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Tpaduueckn™.
Pemiats mnpocreiimme 3aga4dmM, CBA3aHHBIE C YHUCIOBBIMU
MOCJEA0BATEIBHOCTSIMUA, B TOM YHCIE 3aJadd HU3 pPEalbHOMU
KU3HA c HCIIOJIb30BaHUEM i poBbIX TEXHOJIOTHI
(9MEKTPOHHBIX TaOIHIL, TPaUUECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 3aJja4¥ HA CJIIOKHBIC MPOLEHTHI, B TOM YHUCIE 3ada4u
U3 peallbHOM MPAKTUKHU (C UCTIONH30BAaHHEM KAJIBKYJISATOpa).™
3HAKOMUTBCH C HCTOPHUEN Pa3BUTUSA MAaTEMATUKHU.

IHoBTOpEHME,
00001IEHME,
CHCTEeMAaTH3AMS

Yucsia ¥ BBIYMCIEHHs (3alUCh, CPaBHEHUE, IEHCTBUS C
JNCUCTBUTEIBHBIMA YHUCJIAMHU, YHCIOBas NpsAMas; INPOLCHTHI,
OTHOIICHHMS, TIPOIIOPIINH; OKPYTJIEHUE, TPUOIMKEHUE, OLIEHKA;

OnepupoBaTh MNOHATHSAIMH: MHOXXECTBO, ITOJMHOXECTBO,
omepanuy HajJ MHOXXECTBaMHU; WCIOJIb30BaTh TIpaduieckoe
MPEACTABICHIE MHOXECTB JJII OMUCAHMS PEAIbHBIX MPOLIECCOB




3HAHUH
(18 u)

pEelIeHrEe TEKCTOBBIX 3a1a4 apu(PMETHISCKUM CIIOCOO0M).

Auredpanyeckue BbIpa:KeHUsl (mpeobOpaszoBanue
anreOpanyecKuX BBIPAKCHHUH, TOMYCTHMBbIC 3HAYCHHUS).
@dyHkmuu (IOCTPOEHHE, CBOWCTBA W3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe perieHne ypaBHEHUH U UX CUCTEM).

U SABICHWH, MpH pEHIeHUH 3aJad H3 JAPYrHX Y4eOHBIX
MPEIMETOB.

AKTyaqu3upoBaTh TEPMHHOJIOTHI0O U OCHOBHBbIE JeiicTBUS,
CBSI3aHHbIE € YHUCJAMH: HATypaJbHOE YHUCIO, NPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JEIUMOCTH, 1LIEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHAs U
JecATUYHAs ApOOH, CTAaHIAPTHBIA BUA YHCIa, apuMeTHIECKUI
KBaJIpaTHBIN KOPEHb.

BbINOHATL AeiicTBUSI, CPaBHUBATh W YNOPSAJ0YUBATH
Yucla, MPEACTaBIATh 4YHUCJIAa Ha KOOPAWHATHOW MPSIMOH,
OKPYIUIAITh  4MCJA; BBINOJHATH HNPHKUAKY W OIEHKY
pe3ynbTaTa BRIYUCICHUN.

Pemath TekcToBBIE 331a4U APU(YMETHIECKUM CIIOCOOOM.
Pemiath mnpakTuyeckue 3aJayM, COJEP)KALIUE IPOLEHTHI,
JI0JIM, YacTH, BBIPAXKAIOLUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMs — pPAcCTOSIHUE, IIeHa — KOJIMYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMsi — MPOU3BOJUTEILHOCTD TPYAA.
Pa3ouparh peanbHble KU3HEHHbIE CUTyallud, GOpPMYJIMPOBATH
UX Ha S3bIKE MaTeMaTHKH, HAXOAUTh pEIICHUE, MpPUMEHS
MaTEeMaTUYECKHUH anmnapar, HHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NMOHSATUSIMHM: CTENEHb C ILEJbIM IOKa3aTeleM,
apupMeTHYeCKH KBaJ[paTHBIN KOpEHbB, MHOT'OYJIEH,
anredpanydeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIC AeHCTBHMSA: BBHIIOIHATH PACUETHl I10
dbopmynaMm, TmpeoOpa3oOBHIBATh IEINbIE, APOOHO-pAIMOHATHHBIC
BBIDQKEHUS M BBIPAXEHHS C KOPHSAMH, pPEaJM30BHIBAThH
pa3joKeHWe MHOTOuYJIeHa Ha MHOXHUTENIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpMyNT pa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh JONYCTUMBIE 3HAUEHUS IMEPEMEHHBIX IS JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYN pealbHbIE MPOLECCH H
SIBJICHUSL.

OnepupoBath moHATUAME: QYHKIMS, TpaduK QYHKIUHN, HYIH




(GyHKIMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHUs, HanOOJIbIlIEe U HAUMEHBIIIEE 3HAUCHMS
byHKIMN.

AHaU3UpPOBaTh, CPaBHUBATh, 00CYXkKJAaThb  CBOICTBa
GYHKIMH, CTPOUTH UX rpadUKH.

OnepupoBaTh MNOHATHSIMU: IIPAMas MPONOPLUOHAIBHOCTD,
oOpaTtHass  MPONMOPIUOHAIBHOCTh,  JUHEWHas  (QyHKIuS,
KBajapaTuuHas QyHKIus, mapadoia, runepoona.

HUcnoan3oBath rpaguku UL ONPEIEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, JJI PEIICHUs 3a1ad U3 APYTUx
y4eOHBIX IPEIMETOB U PEAJbHON JKHU3HHU;, MOAEJIMPOBATH C
MOMOILBIO T'Pa(MKOB peaabHbIE MPOLECCHI U SBICHHUS.
Bripaxkarts popMys1aMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara undgposbie
Nen/m Tema ypoka KonTposabHubie
Bcero U3y4eHus o0pa3oBaTe/bHbIE
padoThbI
pecypcsbl

1 [TonsiTre panoHANTBHOTO YHCIIA
5 Apudmerndeckue neicTBHS C

palMOHAIBLHBIMU YHCIIAMU
3 Apudmerrdeckue I1UCTBUS C

paloHaIbHBIMU YHUCIAMHU
4 Apudmernueckue I1eiCTBUS C

palMOHAIBLHBIMU YHCIIAMU
5 Apudmerndeckue 1eHCTBUS €

paloHaIbHBIMU YUCTaAMH
6 Apudmernueckue IeHCTBUS C

palMOHAIBLHBIMU YU CIIAMU
7 CpaBHeHue, ynopsa0unBaHue

paroHaIbHBIX YUCEI
8 CpaBHeHue, ynops/104MBaHue

palMOHATIBHBIX YUCE
9 CpaBHeHue, ynopsounBaHue

paroHaIbHBIX YUCEI
10 Crenens ¢ HaTypaJIbHBIM IOKa3aTEIEM bubmorera [JOK

P https://m.edsoo.ru/7f4211de
bubmuoreka [JOK

11 CreneHs ¢ HATYpaJIbHBIM IMOKa3aTeIeM

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



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

bubmuoreka [JOK

12 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHnsb ¢ HaTypajabHBIM [10KA3aTEIEM bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM
15 Perenrie 0CHOBHBIX 3avz[aq Ha J1po0u,
MPOLIEHTHI U3 PEaIbHOM MPaKTUKU
16 Pemienne ocHOBHBIX 3a011aq Ha JIpoou,
MIPOLICHTHI U3 PEATHbHOM MPAKTHKU
17 Pemenne oCHOBHBIX 3aunaq Ha J1po0u,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a011aq Ha JIpoou,
MIPOLICHTHI U3 PEATbHOU MPAKTUKU
19 [Ipu3Haku AenMMOCTH, Pa3I0KEHUs HA
MHOKHUTEIH HATYPAJIbHBIX YHCEI
20 [Ipu3Haku nenumocTH, pa3aoKeHUs Ha
MHOKHUTEIN HaTYPAIbHBIX YHCEIT
21 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
99 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIMOHATHPHOCTH
23 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbupie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIIMOHATHPHOCTH
o5 KonTpomnpHas pabota mo Teme
"PannonanbHble ynciaa"
26 BykBeHHBIE BBIpaXKEHUS bubmorexa HOK

https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

[Iepemennsble. JlonycTUMBIE 3HAYEHUS

27
MIEPEMEHHBIX

28 Dopmybl

29 DopmyIibl
[IpeoOpazoBanre OYKBEHHBIX BbIpKEHUMN

30 paiKpr;THe CKO6OK}I’/IKHpI/IBeI[eHI/I§ l'IOI[O6H,BIX BHGJ_IHOTeKa HOK
CTATACMALX https://m.edsoo.ru/7f41fafa
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,

31 paiKpI)II)TI/Ie CKO6OK}I’/IKHpI/IBeI[eHI/I§ 10/1I00HBIX BH6J?HOTeKa LIOK
CATACMALX https://m.edso0.ru/7f41fd70
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

32 packpsITHE CKOOOK M TIPUBEICHUE MTOJOOHBIX
CJTaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

33 packpeITHE CKOOOK U IPUBEACHUE MOA00OHBIX
ClIaraeMbIX

34 CBoiicTBa CTENEHU C HATYPATbHBIM bubnunoreka [JOK
IIOKa3aTesIeM https://m.edso0.ru/7f421382

35 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnnorexa [JOK
1oKa3areyiemMm https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
1oKa3arejieM https://m.edsoo.ru/7f4218be

bubnmoreka [JOK

37 MHorotiers! https://m.edsogru/7f42276e

bubnmoreka [JOK

38 Mrorotinerst https://m.edsozI)_Fru/7f422930

39 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE bubnmoreka [JOK
MHOTOWIEHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnnorexa [JOK

MHOI'O4JICHOB

https://m.edsoo.ru/7f422cc8



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8

a1 CroxeHue, BBIUUTaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS BHGJ_IHOTeKa LIOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS BH6J?HOTeKa LIOK
https://m.edsoo.ru/7f42464a
45 @opMyIibl COKPAIEHHOTO YMHOXKEHUS BH@HOTeKa LIOK
https://m.edsoo.ru/7f424c12
46 @opMyIibl COKPAIEHHOTO YMHOXKEHUS BH@HOTeKa LOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS BH6J?HOTeKa LIOK
https://m.edsoo0.ru/7f4251d0
48 Pa3znoxxeHne MHOrOUJIEHOB HA MHOKUTENU bubmorera [JOK
https://m.edsoo0.ru/7f423312
49 Pa3znoxxeHne MHOro4JI€HOB HA MHOKUTENHN bubmorera [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTETTH bubmorera [JOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHne MHOTOUJIEHOB HA MHOKUTEITH
59 KonTponpHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, npaBuiia Ipeoodpa3oBaHuUs
ypaBHEHUS, PABHOCWJIBHOCTh YpaBHEHUH
54 JIuneiinoe ypa]iHeHPIe C OTHOM vnepeMeHHoﬁ,
pelIeHre JIMHEMHBIX YpPaBHEHUI
55 Jluneiinoe ypa]iHeHI/Ie C OTHOM vnepeMeHHoﬁ, bubnmoreka [JOK
pEIIEHNE TMHEUHBIX YPABHEHUMN https://m.edso00.ru/7f420482
56 JInHeHOEe ypaBHEHUE C OJJHOM ITIEPEMEHHOM,



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
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peleHue JIMHEMHBIX YPaBHEHUI

S7 Pemienue 3aga4u ¢ moMoIIbIO YPaBHEHH I BH@HOTeKa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1ay ¢ moMONIbI0 ypaBHEHUN BHGJ_IHOTeKa LOK
https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH BH@HOTeKa HOK
https://m.edso0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIs0 ypaBHEHUH BH6J?HOTeKa HOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHUE C IBYMsI bubnnoreka [JOK
NEPEMEHHBIMH U €T0 IpaduK https://m.edsoo.ru/7f427c32
62 JIuneiiHOe ypaBHEHHE C JBYMsI bubmmorexa [IOK
MIEPEMEHHBIMH H €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema JIByX JIMTHEWHBIX YPAaBHEHHM C BI/I6J'.II/IOTCKa HOK
JBYMSI IIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPABHEHUH €
JBYMs TIEpEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH ¢
JIBYMSI TIEpEMEHHBIMA
66 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C
JBYMs IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA bubmorera [JOK
https://m.edsoo0.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUH
71 Pewenue cucreMm ypaBHEHUN
72 Kontponbhas padota mo teme "JIuHeiHbIe bubnuoreka [JOK



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

ypaBHeHHUA" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha mpsMoit BH6J?HOTeKa LIOK
https://m.edsoo.ru/7f41de76
74 YuciioBbIe TPOMEKYTKH BHGJ_IHOTeKa [OK
https://m.edsoo.ru/7f41dff2
75 YuciioBbIe TPOMEKYTKH
76 Paccrosiaue Mue}KIIy By TOYKAMH
KOOPJIWHATHOM MPsIMOI
77 Paccrosinue ME3Y ABYMs TOUKAMH
KOOPJMHATHOM MPAMOit
78 [IpssmMoyronbpHas cucTeMa KOOpAMHAT HA bu6nuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucTeMa KOOpAUHAT Ha bubmmorexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMyTIaMu Egggﬁ;ﬁ:&igﬁﬁf 116848
81 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMH Egggﬁ;ﬁ:&igﬁﬁf 416080
82 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH
83 [Ipumeps! rpadukos, 3a1aHHbBIX HOpMyTIaMu
84 Utenue rpadKoB peasibHBIX 3aBUCHMOCTEH BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f41ea24
85 Urenue rpauKoB peaibHbIX 3aBUCHMOCTEN
bubnmoreka [JOK
86 Tonsmie dyniciun https://m.edsogru/7f41ef06
87 I'padux pyHkmmm
. . bubmuorexa [JOK
88 Crolictsa QysKumii https://m.edsogru/7f41f078
89 CgoiicTBa GQyHKIIHUHA bubmorexa LIOK

https://m.edsoo.ru/7f41flfe



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
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https://m.edsoo.ru/7f41f1fe

bubmuoreka [JOK

o0 Juneiinas gynkuna L https://m.edso0.ru/7f427282
. bubnunoreka [JOK

o1 Janeiinas pynxuma 1 https://m.edsogru/7f427412
92 [TocTpoenue rpaduka TUHEHHON yHKITUN 1 Egggg&f{ﬁ)gﬁﬁf 196d1e
93 [Toctpoenue rpaduka TuHEHHON QyHKIIH
94 I'paduk pynkuuu y =|x|
95 I'padux pynkuum y =[x|
96 KonTponbhas pabota no reme "KoopanHatsl 1 bubmmoreka [JOK

u rpaduku. OyHkuun" https://m.edsoo.ru/7f41f50a
97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK

Kypca 7 xinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f429c6c
98 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOZOB 1 bubnnorexa [JOK

Kypca 7 kiacca, 00001IeHIe 3HaHH https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bub6nuorexa [IOK

Kypca 7 kiacca, 000011ieHre 3HaHuH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOZOB 1 bubnuorexa [JOK

Kypca 7 kiacca, 00001IeHIe 3HaHHH https://m.edsoo.ru/7f42a27a
101 Hroroas xonTpoapHas pabora 1
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B 1 bubnnoreka [JOK

Kypca 7 Kkiacca, 00001IeHIe 3HAaHHA https://m.edso0.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
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8 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
Nen/m | Tema ypoka KoHTpoJibHbIE Aara uuppoBbIe
Bcero H3Y4YeHH S
padoThI o0pa3oBaTe/bHbIC
pecypchl
1 KBanparublii KopeHb U3 yucia 1 bubmaorexa LIOK
AP p https://m.edsoo.ru/7f42d452
2 [TonsTre 06 UppaOHAIEHOM YHCIIE 1 bubmorexa LIOK
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsaTuanbie TpUOINKESHUS 1
UPPaLMOHATIBHBIX YHCET
4 Jlecatuunble npuOInKeHus 1
UPPaAMOHATIBHBIX YHCET
5) JleficTBUTENbHBIE YHCIIA 1
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue BUaa X*> = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubnmnorexka HOK
KOpHEM https://m.edso0.ru/7f42d862
11 CgoiicTBa apu(pMETHIECKUX KBAJAPATHBIX 1 bubnmnoreka [JOK
KOpHEH https://m.eds00.ru/7f42d862
[IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
12 1 .
COAEpKAIIMX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
[Tpeobpa3zoBaHne YUCTOBBIX BBIPAXKEHUH, bu6mmoreka [JOK
13 1 :
COJIepKAIIMX KBAAPATHbIE KOPHU https://m.edsoo.ru/7f42ded4
[IpeobpazoBaHne YNCIOBBIX BBIPAKEHUH, bubmmoreka [JOK
14 1 :
COJIEpKAIMNX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, 1 bubnunorexa [IOK
COAEpKAIINX KBAJAPATHBIE KOPHU https://m.edsoo.ru/7f42e262
16 CTeneHb ¢ MeNbIM MoKa3aTeaeM 1 but6mmoreka [{OK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
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CranpapTHas 3anuch yncia. Pazmepsr
00BEKTOB OKpYKaromero Mupa (ot

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

17 AJIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHX 1 Bubmoreka HOK
https://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTh MTPOIIECCOB B
OKPYXKAIOIIeM MUPE
18 CBolicTBa CTENEHH C 11EJIBIM ITI0Ka3aTeIeM 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIENBIM IIOKa3aTeIeM 1 bubunorexa LIOK
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIENBIM ITIOKa3aTeIeM 1 bubmoreka HOK
I https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHH C ICJIBIM ITOKa3aTeIeM 1 Bubmorexa IOK
1 https://m.edsoo.ru/7f43599a
22 CBolCTBa CTEIICHU C IEIbIM ITOKa3aTelIeM 1 bubmiorexa LJOK
I https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH 1
24 KBaznpaTHblil TpEXuIeH 1
o5 Pa3znoxeHne KBagpaTHOro TpEXUseHa Ha 1 bubnmnorexka HOK
MHOKHATEITH https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHnue kBagpaTHOTO TpEXUIEHA HA 1 bubnmnoreka [JOK
MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
KonTponpHas pabora mo Temam
27 "KBagparusle kopHu. Crenenn. KBagpatHslit 1 EH6J?HOTeKa HOK
" https://m.edsoo.ru/7f42ec80
Tpex4JieH
bu6nuoreka [IOK
28 AnreSpamrieckad Ipobs 1 https://m.edso0.ru/7f430382
29 JlommycTrMble 3HAYCHHSI IEPEMCHHBIX, 1
BXOJISAIINX B alreOpandeckue BhIpasKeHUs
30 JlommycTrMble 3HaYCHHSI IEPEMEHHBIX, 1
BXOJISIIMX B anreOpandecKre BRIPKCHHS
31 OcHOBHOE CBOMCTBO ayireOpandeckon qpoou 1 bubnmoreka [JOK



https://m.edsoo.ru/7f4354a4
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https://m.edsoo.ru/7f4308e6

. bubmmoreka [IOK
32 Coxpamerne npobeii https://m.edsogru/7f430a8a
38 Coxpamere xpobeit Pipsim edsoo.ru 1430744
34 Coxpauierne podeit Eﬁ?ﬁggggggﬁmmm

35 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnnoreka IIOK
JEJICHNE areOpanveckux apooeit https://m.edsoo.ru/7f43128c

36 CnoxeHue, BRIUMTAaHUE, YMHOXKEHUE U bubnmnoreka HOK
JIEeJICHUE aJIreOpandecKux apooeit https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnnoreka IIOK
JEJICHNE areOpanveckux apooeit https://m.eds00.ru/7f4318c2

38 CnoxeHue, BBIYUTAHUE, YMHOKEHUE U bubnmnoreka HOK
JienieHre anredbpanyeckux apooei https://m.edsoo.ru/7f431a20

39 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX bubmuoreka [JOK
anreOpanveckue Jpoou https://m.edsoo.ru/7f43259c

40 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubnmnorexka [HOK
anreOpanveckue Jpoou https://m.edsoo.ru/7f432736

a1 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX bubmuoreka [JOK
anredpandeckue 1podu https://m.edsoo.ru/7f432736

42 Konrponbnas pabora no reme bubnmnorexka HOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36

43 KBanpaTtHOoe ypaBHEHUE BH6J?HOTeKa IOK
https://m.edsoo.ru/7f42eela

44 Henonxnoe kBanpaTHOE ypaBHEHUE BH@HOTeKa HOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBagpaTHOE ypaBHEHNE BH6J?HOTeKa IOK
https://m.edsoo.ru/7f42eela

46 ®dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS BH@HOTeKa HOK
https://m.edsoo.ru/7f42f158

47 dopMyna KOpHEW KBaIpaTHOIO YPaBHEHUs bubmmoteka [JOK



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
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https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

https://m.edsoo.ru/7f42f3f6

48 ®dopMyia KOpHEH KBapaTHOTO YpaBHEHUS buGnnorexa LIOK
https://m.edsoo.ru/7f42f5a4
bu6nmmoreka [IOK

49 Teopema Buera https://m.edsoo.ru/7f42fef0
Bbu6nuoreka [IOK

>0 Teopema Buera https://m.eds00.ru/7f430076

51 Pewienue ypaBHeHul, CBOASAIIMXCA K bubnnoreka IIOK

KBaJpaTHbIM https://m.edso0.ru/7f43c542

50 Pemenune ypaBHeHM, CBOASIILIUXCS K bubnuoreka [JOK

KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0

53 [Tpocreiimue ApoOHO-palliOHATEHBIE bubnuorexa [HOK

ypaBHEHUS https://m.edso0.ru/7f4328c6

54 [Ipocreiimme qpoOHO-paIIMOHATBHBIE bubnmnoreka HOK

yYpaBHEHUs https://m.edsoo.ru/7f432b6e

55 Penienne TeKCTOBBIX 3329 C TOMOIIBIO bubnuoreka [IOK

KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75¢c
56 Pentenne TeKCTOBBIX 33/1a4 C TOMOIIBIO bu6mmoteka [IOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f8f6

57 Kontponbnas padota o teme "KBanpaTHbie bubnmnoreka [JOK
ypaBHeHHuA" https://m.edso0o.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS

58 MepeMEHHBIMH, €T0 TpaduK, TPUMEPHI

pElIeHUs] YPAaBHEHHM B IIEJIBIX YHUCTIAX
JIuneliHOe ypaBHEHME C IByMs

59 MepEeMEHHBIMH, €T0 TpaduK, TPUMEPHI

pElIeHUs] YPAaBHEHHH B EJIbIX YHCIIAX
JInneliHOe ypaBHEHME C IBYMs

60 NIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI

pelieHusl ypaBHEHUH B LENbIX YHCIAX

61 Pemienue cucrtem IByX JTUHEHHBIX

YPaBHEHUH C ABYMs IEPEMEHHBIMU



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
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https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

Pemienue cucrem IByX JTUHEHMHBIX

62 . 1
YpaBHEHHIA C IByMsI IEPEMEHHBIMHU
63 Pemenue cucrem AByX JIMHEHHBIX 1
YpaBHEHUH C ABYMS IEPEMEHHBIMU
64 [Ipumepsl perieHus: CUCTEM HEJIMHENHBIX 1
YPaBHEHHIA C IByMsI IEPEMEHHBIMHU
65 [IpuMepsl penieHus: CUCTEM HEJTMHEHHBIX 1
YpaBHEHHUH C ABYMs IEPEMEHHBIMU
['padmyeckas uHTEpIpETALUS YPABHEHUS C
66 Iurs) q)ﬂ e eMeHan\l?mpn CI/ICTenZI;mHeI?IHHx 1 Bubmoreka HOK
YA TIED! https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C ABYMs IEPEMEHHBIMU
I'paduueckas unTEpIpeTalys ypaBHEHUS C
67 1[113) q)}l e eMeHHbII\I/)II/IpI/I CI/ICTGN}IIIJ)'II/IHGI‘/'IHBIX 1 bubunorexa LIOK
YA TEDS https://m.edsoo.ru/7f43d6d6
YpaBHEHHIA C IBYMsI TIEPEMEHHBIMHU
68 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO 1
CUCTEM YpaBHEHUH
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO 1
CUCTEM ypaBHEHUI
20 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO 1
CUCTEM YpaBHEHUH
71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 HucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0JTHO ITepeMEeHHON 1
Jlunelinbie HEPaBEHCTBA C OJTHOM bu6nuoreka [IOK
74 . 1 .
MIEPEMEHHOMN U UX PEILIEHUE https://m.edso00.ru/7f42c692
JIuneliHbIE HEPABEHCTBA C OJJHON bu6muoreka [JOK
75 N 1 .
IIEPEMEHHOM U MX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEpABEHCTBA C OJJTHON 1
NIEPEMEHHO U UX pElIeHNE
77 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1 bubnmoreka [JOK

MIEPEMEHHOMN U UX PEIICHUE

https://m.edsoo.ru/7f42cb88



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 bubnmoreka [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM 1
MEPEMEHHOI U UX pelIeHue
N306 i
B0 mepanercrsa u x cncen Ha mcoRoi ) u6miorera LLOK
panet https://m.edsoo.ru/7f42c9e4
npsIMOi
N306 i
81 ucpanercra n ix cucten na snciomoi ) Bu6miorera LIOK
panet https://m.edsoo.ru/7f42c9e4
npsIMOM
KonTponbhas pabota no remam
82 " Al 1
HepasencrBa. Cucrembl ypaBHEHUI
bubmuorexa [JOK
83 Tomstue dymem . https://m.edsoo.ru/7f433c12
84 OO6nacTp onpeaeneHuss 1 MHOXKECTBO 1 bubnmnoreka [JOK
3HaueHUN QYHKIHUU https://m.edsoo.ru/7f433d84
85 Crioco0b! 3a1aHusT PYHKIUI 1
86 ['paduk PyHkunn 1
87 CaoiicTBa (DyHKIIMHU, UX OTOOpaKEHUE HA 1
rpaduxe
88 Urenue u mocTpoeHne rpaguKkoB HyHKITHIA 1
89 [Tpumeps! rpadukoB QyHKIMH, 1
OTpaXKAIOIINUX peajbHbIe POIECCH
o
PATHYIO TIPOTIOPI https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unep6oa 1
92 ['unep6oa 1
bu6mmoreka [IOK
= v2
%3 Ipagu pymxiun y = x . https://m.edso0.ru/7f4343e2
94 Tpaduk dysKiH y = X2 1 bubnunoreka LIOK

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



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

OyHKIuu Y =X, Y = X3,y = VX, Yy = [X[;

95 rpaduveckoe peneHre ypaBHeHUI U CUCTEM 1 bubmaorexa LIOK
. https://m.edsoo.ru/7f434d38
ypaBHEHUH
O =X Y =X, Yy = VX, Y= [X];
96 rp};&)lgr[{?;c{)e pé;eﬂne, ;lpaBHeHi//II\/'I |1/)1( |CI/ICTCM 1 bubmorexa LIOK
. https://m.edsoo.ru/7f434eb4
ypaBHEHUH
97 IToBTOpEHNE OCHOBHBIX MMOHATUIA U METOOB 1 bubnmoreka [JOK
KypcoB 7 H 8 KJlaccoB, 00001IeHIe 3HAHUI https://m.edsoo.ru/7f4371aa
98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [JOK
KypcoB 7 u 8 Ki1accoB, 000011eHne 3HaHU] https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1 bubnuoreka [JOK
KypcoB 7 1 8 KilaccoB, 00001IeHNe 3HAHU I https://m.edsoo.ru/7f437510
100 [ToBTOpEHME OCHOBHBIX MOHATUA U METOOB 1 bubmuorexa [HOK
KypcoB 7 u 8 KilaccoB, 00001IeHIe 3HAHUI https://m.edsoo.ru/7f4376b4
bu6mmoreka [IOK
101 HToroBast KOHTpoOJIbHAsA paboTa 1 https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOZOB 1 bubnmnorexka HOK
KypcoB 7 u 8 Kj1accoB, 0000111€eHEe 3HaHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

Ne Jlara nudpoBbie

Tema ypoka KoHnTpoJbHbie op
n/n Bcero 5 U3YYeHUs o0pa3oBaTe/ibHbIE

a00TbI
p pecypcbl

PaunonaneHblie yncna, uppalvoHaabHbIC

1 YHpclia, KOHEYHbIE U 0€CKOHEYHBIE JeCITUYHBIE 1 01.09.2023

npobu
MHOX€eCTBO NEUCTBUTCIHLHBIX UHCEI;

2 JIEACTBUTEIILHBIE YNCIIa KaK OECKOHEUYHBIE 1 04.09.2023
JeCATUYHBIE Tpodu
B3auMHO 0/IHO3HAYHOE COOTBETCTBHE MEXKTY

3 MHO>KECTBOM JE€HCTBUTEIBHBIX YHUCE U 1 06.09.2023
MHOECTBOM TOYEK KOOPAVMHATHOU NPSIMOKN
CpaBHeHUE IEHCTBUTEIIBHBIX YHCETI,

4 apupMeTHyecKe JefcTBuUS C 1 08.09.2023
JIEHCTBUTEILHBIMH YHCIIAMH

HpI/I6HI/I)KéHHOC 3HA4YCHHUEC BCIIMYNHBI,

5 1 11.09.2023
TOYHOCTB TPUOIVKEHUS
6 OxpyriieHrne Yrces 1 13.09.2023
7 Oxpyrienue yncen 1 15.09.2023
8 [Ipukunka H OICHKA PE3yNLTATOR 1 18.09 2023
BBIYUCIICHHUH
9 Bxoanast konTposipHas pabota Nel 1 1 20.09.2023
JIuneiinoe ypaBHeHue. Pemienue ypaBHeHUH, bubnmnorex [JOK
10 CBOIAINUXCA K JIMHENHBIM 1 22.09.2023 https://m.edsoo.ru/7f43bf66
11 JIuneitHoe ypaBHeHze. Pemenue ypaBHeHuii, 1 25 09.2023
CBOJISIIIIAXCSI K IMHEWHBIM
12 KBanpatHoe ypaBHeHue. Pemenue 1 27092023 bubmmoreka [JOK

YpaBHEHUH, CBOJSAIINXCS K KBaIPAaTHBIM https://m.edsoo.ru/7f43c542



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

13 KBagparnoe ypaBHenue. Pemienue 29 092023 bubnmoreka [JOK
YPAaBHEHUH, CBOIALINXCS K KBaJAPATHBIM T https://m.edso00.ru/7f43c542
Bbu6nuoreka [IOK
14 bukBanpaTHbie ypaBHEHUS 02.10.2023 https://m.eds0o.ru/7f43c3d0
bu6nmmoreka [IOK
15 bukBaapaTHble ypaBHEHUS 04.10.2023 https://m.eds00.ru/7f43c3d0
[Ipumepsl perieHust ypaBHEHUM TPEThEH U
16 4eTBEPTOI CTENeHel pa3IoKeHHEeM Ha 06.10.2023
MHOKUTEIH
[Ipumeps pelrieHus ypaBHEHUN TpeThel 1
17 4eTBEPTOM CTEIICHEH pa3IoKCHUEM Ha 09.10.2023
MHOHUTEIH
) . bubnnoreka IIOK
18 Pemenne npoOHO-paliMOHANBHBIX YpaBHEHUN 11.10.2023 https://m.eds00.ru/7f43c9b6
) . bubnnoreka IIOK
19 Pemenue npoOHO-pallMOHaIbHBIX YpaBHEHUN 13.10.2023 https://m.eds00.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33au anredpandeckum 16.10.2023
METOZIOM
21 Penrenue TekCcTOBBIX 3324 anreOpandeckum 18.10.2023
METOZOM
29 Pemnrenune TekcTOBBIX 33a4 anreOpandeckuM 20.10.2023
METOAO0M
23 ‘I‘<OHTpOHLHa}I pa60T51 Ne2 no TeMe . 23.10.2023
YpaBHEHHUs C OHON IEPEMEHHON
VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U €TO bubnmoreka [JOK
24 rpadux 25.10.2023 https://m.edso00.ru/7f43d0b4
YpaBHEHHE ¢ IBYMS IIEPEMEHHBIMU U €TO bu6muoreka [JOK
25 rpaduk 27.10.2023 https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByXx JMHEHHBIX yPaBHEHMI C ABYMSA 08.11.2023
MIEPEMEHHBIMH U €€ peleHHe
27 Cucrema ByX JIMHEWHBIX YPAaBHCHHUM C TBYMS 10.11.2023



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

MIEPEMEHHBIMH U €€ pelieHue

CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS

28 ) 13.11.2023
MIEPEMEHHBIMH U €€ peleHHe
29 Cucrema aByx JTMHEHHBIX YPaBHEHHH C BYMS 15.11.2023
NIEPEMEHHBIMU U €€ peleHHe
30 xotopun smmeiino s aproe - sropolt 17412023 | BubmoTera IOK
p - & APYT p o https://m.edsoo.ru/7f43d23a
CTENEeHU
3L cotopus mmeinion & dpyroe - ropeti 20112073 | Bumiorexa LOK
p - & APYT p o https://m.edsoo.ru/7f43d55a
CTENEeH!
Pemenne cucreM qByX ypaBHEHUH, OJHO U3
32 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOH 22.11.2023
CTETIeH!
Pemenne cucreM qByX ypaBHEHUH, OJHO U3
33 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOH 24.11.2023
CTETIeH!
34 Fpa(bnqecEcas[ UHTEPIPETANNs CUCTEMBI 97 11.2023
yYpaBHEHUH C IByMsl IEPEMEHHBIMU
35 Pemienue TekcTOBBIX 33au anredpanyeckum 29 11.2023
CIocOo00M
36 Pemnrenune TekCcTOBBIX 33a4 anreOpandeckuM 01.12.2023
CIocooom
37 KOHTpOHLE?ﬂ pabota Ne3 o reme "Cucrembl 04.12.2023
ypaBHEHHH
38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 06.12.2023
. bu6nuoreka [IOK
39 YucnoBbie HEpaBEHCTBA U X CBOWCTBA 08.12.2023 https://m.edsoo.ru/7f43ad5a
JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOM bu6nuoreka [IOK
40 U UX pelleHue 11.12.2023 https://m.edsoo.ru/7f43af08
41 JIuneiiHble HEpaBEHCTBA C OJHON IEPEMEHHOM 13.12.2023  buGmuoteka [JOK



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

" UX pCIICHUC

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

JIuHeitHbIe HEPaBEHCTBA C OAHON EPEMEHHOM

bu6nuoreka [IOK

42 U UX pelIeHue . 15.12.2023 https://m.edsoo.ru/7f43af08
43 Cuctemsl JMHCHHBIX HEPABCHCTB € OJHOMU 1 18.12.2023
IIEPEMEHHON U UX pelleHHe
44 Cucremsl JMHEHHBIX HEPABEHCTB © OJHOMH 1 2012.2023
MIEPEMEHHON U UX pelleHne
45 Cuctemsl JMHEHHBIX HEPABCHCTB € OJHOU 1 99 12,9023
NIEPEMEHHON U UX pelleHne
bubmuorexa [JOK
46 KBaaparHbple HEpaBEHCTBA U UX PEIICHUE 1 25.12.2023 https://m.edso0.ru/7f430098
bubnnoreka IIOK
47 KBanpaTHble HEpaBEHCTBA U UX pEILLIEHUE 1 27.12.2023 https://m.edsoo.ru/7f43021e
bubmuorexa [JOK
48 KBanpaTHble HEpaBEHCTBA U UX pEILLIEHUE 1 29.12.2023 https://m.eds0o.ru/7f43b5a2
49 KBagparHbie HEpaBEHCTBA U UX PEIICHUE 1 10.01.2024
50 KBanparHbie HEpaBEHCTBA U UX PEILICHUE 1 12.01.2024
I'paduueckas naTEpIIpETALINS HEPABEHCTB U bubnmnoreka [JOK
51 1 15.01.2024 _
CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 I'paduueckas MHTEpIIpEeTALUs HEPABEHCTB U 1 17.01.2024
CHCTEM HEPAaBEHCTB C JIByMsI IEPEMEHHBIMHU
53 'ISOHTpOHLHa}I 'I')a60Ta Ne4 1o Teme 1 19.01.2024
HepasencrBa
KBanparuunas ¢pyHkius, e€ rpaduk u bubmuoreka [JOK
>4 CBOMCTBA . 22.01.2024 https://m.edsoo.ru/7f4396¢6
KBagparuunas ¢pyHkuus, e€ rpaguk u bu6mmoreka [JOK
5 CBOMCTBa . 24.01.2024 https://m.eds00.ru/7f439842
KBanpartuunas ¢pyHkus, e€ rpaduk u bubmmoreka [JOK
56 CBOMCTBA . 26.01.2024 https://m.edsoo.ru/7f4399b4
57 [Tapabosna, KOOpAMHATHI BEPIINHBI TApaOOIIbI, 1 29 01.2024 bu6muoreka [JOK

0Ch CHMMETPHH MapadoIIbl

https://m.edsoo.ru/7f439eb4
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58 [Tapaboia, KOOpAMHATHI BEPIIMHBI TAPaOOJIBL, 31.01.2024 bubnmoreka [JOK
0Ch CHMMETpPHUH TapaboJIbl T https://m.edsoo.ru/7f43a03a
[Tapaboia, KOOPAMHATHI BEPIITHHBI TAPaOOIIBI, bubnnoreka HOK
59 02.02.2024 _
0Ch CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOpAMHATHI BEPIIMHBI TAPaOOJIbL, 05.02.2024 bubnmoreka [JOK
0Ch CUMMETpHH MapaboIIbl T https://m.edsoo.ru/7f43a31e
61 [Tapaboia, KOOPAMHATHI BEPIITHHBI TAPaOOIIBI, 07.02.2024 bubnmnoreka HOK
0Ch CHMMETPHH TapadoIIbl T https://m.edsoo.ru/7f43a526
62 [Tapabosna, KOOpAMHATHI BEPIINHBI TAPaOOIIbL, 09.02.2024
0Cb CUMMETpUHU TapaldoJIbl
63 Fpa;l)I/IKI/I bynkmmit: y = kx, y =kx + b, y=k/x, 12.02.2024
y=x*, y=VX, y=[X|
64 Fpa(})I/IKI/I (1)yH_KIlI/II/I: y=kx, y=kx + b, y=k/x, 14.02.2024
Y=X7, Y=VX, y_‘X‘
65 Fpagbmm bynkuit: y = kx, y =kx + b, y=k/x, 16.02.2024
y=X%, y=VX, y=[X|
66 Fpa;l)I/IKI/I q)yH_KuI/II/I: y=kx, y=kx + b, y=k/x, 19.02.2024
Y=X7, Y=VX, y_|X|
67 rpagbI/IKI/I ¢bynkuunit: y = kx, y =kx + b, y=k/x, 21.02.2024
y=X*, y=vX, y=[X|
68 Fpa;l)I/IKI/I q)yH_KuI/II/I: y=kx, y=kx + b, y=k/x, 23.02.2024
Y=X7, Y=VX, y_|X|
. " " but6mmoreka [IOK
69 Konrtponsnas padora Ne5 o teme "®yHKIuu 26.02.2024 https://m.edsoo.ru/7f43ab84
. but6mmoreka [IOK
70 IlousiTHe YMCIOBOM MOCIIENOBATEILHOCTH 28.02.2024 https://m.eds0o.ru/7f43e6c6
71 3ajaHue nocaea0BaTeIbHOCTU PEKYPPEHTHOM 01.03.2024 bubnuotexa [JOK
hopmymoit u popMyIoi N-To deHa T https://m.edsoo.ru/7f43ebda
Apudmernueckas U reoMeTpuyecKas bu6muoreka [JOK
72 IIPOrpecCuu 04.03.2024 https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 TeOMETPUIECKas 06.03.2024  bubauoteka [JOK



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

MIPOrpeccuu

https://m.edsoo.ru/7f43f3b4

dopMybl N-To YieHa apuhMEeTUIECKON U

bu6nuoreka [JOK

74 reOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX 11.03.2024 https://m.edsoo.ru/7f43f58a
N 4JICHOB
o n- 5
| e scazsze e LOK
’ T https://m.edsoo.ru/7f43ef2c
N 4JICHOB
o n- 5
76| reomespmrtoonsii nporpecon, oy nop 15032024  BHGmMoTera LIOK
’ T https://m.edsoo.ru/7f43f0c6
N 4JICHOB
@ n- 7
g | o e e sk sosamns BT 0K
’ o https://m.edsoo.ru/7f43f72e
N 4JICHOB
O} n- i
78 re(())i)/[l\gglljllqecii);f;(?rggzglh;e?;ifhﬁf EGI/II)BBIX 20.03.2024 bubmiorexa LIOK
’ o https://m.edsoo.ru/7f43f8a0
N 4JICHOB
N300paxeHune 4ieHoB apupMeTHUECKO 1
79 reOMETPUUYECKOM MPOrpecCuii TOUKAMH Ha 22.03.2024
KOOPJAWHATHOM TNIOCKOCTH
N3oOpaxkenue 4ieHOB apuhMEeTUIECKON U
80 r€OMETPUYECKON MPOTPECCUI TOUKAMH Ha 01.04.2024
KOOPJAWHATHOM TIOCKOCTH
81 JIMHEeMHBIN U SKCIIOHEHIIMATIBHBIA POCT 03.04.2024
82 Cno>xHBIC TIPOIICHTHI 05.04.2024 bubmorexa LJOK
U https://m.edsoo.ru/7f43fe0e
bu6nuoreka [IOK
83 CoKHBIE TTPOIICHTHI 08.04.2024 https://m.edsoo.ru/7f4401a6
84 KonTponbnas padora Ne6 no teme "HucnoBbie 10.04.2024 bubmuoreka [JOK
MOCeI0BaTeIbHOCTH " o https://m.edsoo.ru/7f440418
85 [ToBTOpEeHMEe, 06001IEHNE U cUCTEMaTH3aIls 12.04.2024

3HaHUM. 3aMKCh, CPaBHEHHE, ICHUCTBHS C



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

JNEUCTBUTEIBHBIMY YUCIIAMH, YHACIOBAS
psiMast

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUs

86 - 15.04.2024
3HaHuil. [IpOIeHThI, OTHOIICHHUS, TIPOIIOPIIUU
87 HOBTOPCHI/IG, 0000IIeHNE U CHCTEMAaTH3aIIUs 17.04.2024
3Hanuid. OKpyriieHue, mpuoIMKEHUE, OIICHKA
IToBTOpenue, 0000IIEHNE U CHCTEMATH3A
88 3Ha]i-;rI/II>'II) g:meﬂne THeleJTOBEIXIZaTLL;I B 19.04.2024 Bubmnorexa HOK
: T https://m.edsoo.ru/7f443b12
apu(METHIECKIM CIIOCOO0OM
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3a
89 3Ha]i-ITI/II71;) I;glmeHHe ;IGIKZI:IOBZIXP;a;;[l B 22.04.2024 bubunorexa LIOK
: T https://m.edsoo.ru/7f443cd4
apu(METHIECKIM CIIOCOOOM
I1 000
OBTOpeHHE, 000OIICHNE 1 CHCTEMATH3ALINS BuGmiorexa LIOK
90 3HaHUH. PelieHne TeKCTOBBIX 3a1a4 24.04.2024 .
https://m.edsoo.ru/7f443fea
apu(pMETUYECKUM CIIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alls BuGmorexa LIOK
91 3HAHUH. ngo6pasoBaHI/Ie anredpanvyecKkux 26.04.2024 https://m.edsoo.ru/7f4441ca
BBIp)XEHUH, TOMyCTUMbIE 3HAUCHHSI
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIls Bumiorexa [IOK
92 3HaHUH. ngo6pasoBaHI/Ie anreOpanyecKux 29.04.2024 https://m.edsoo.ru/7f444364
BBIp)XEHUH, TOMyCTUMbIE 3HAUCHHUSI
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3alls BuGmorexa [IOK
93 3HAHUH. H}E)’606p330BaHHC anreOpanvIecKux 03.05.2024 https://m.edsoo.ru/7fA446f2
BBIp)KEHUH, TOMYyCTUMbIC 3HAUCHHUSI
[ToBTOpEeHMEe, 06001IEHNE U cUCTEMaTH3aIls Bumiorexa [IOK
94 3HAHUM. lee06pazoBaHHe anre0panvaecKux 06.05.2024 https://m.edsoo.ru/7f444a94
BBIp)KEHUH, TOMYyCTUMbIC 3HAUCHHUSI
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS
95 3HaHUWA. DYHKIIMU: TIOCTPOEHUE, CBOMCTBA 08.05.2024 bubmaorexa LIOK
' . ’ R https://m.edso0.ru/7f444c56
W3Y4YEeHHBIX (pyHKUINH
96 IToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 10.05.2024  bu6mmoteka [IOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

3HaHuM. DyHKIUK: TOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (PYHKITHIA

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUs

https://m.edsoo.ru/7f444f44

bu6nmoreka [IOK

97 3HaHui. OyHKIMK: TOCTPOCHHE, CBOHCTBA 1 13.05.2024 https://m.edsoo.ru/7f44516a
M3YYEHHBIX (PYHKITHIA
I1
08 | s, Dymman nocrpostng, cnotiewma 1 15.05.2024  bromaorexa LIOK
- YR TOCTPOCHIE, had https://m.eds00.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AITUS BuGmiorexa LIOK
99 3HaHui. ['paduueckoe pelieHne ypaBHEHUN U 1 17.05.2024 https://m.eds00.ru/7f445516
WX CHCTEM
[ToBTOpEeHME, 00600IIEHNE M CHCTEMAaTH3AITUs
100 3HaHui. ['paduueckoe pelieHne ypaBHEHUN 1 1 20.05.2024
WX CHCTEM
101 HtoroBas koHTponbHas paboTa. Ne7 1 22.05.2024
102 O0600611eHre U cucTeMaTH3alus 3HaHU! 1 24.05.2024
103 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Anre6pa, 7 knacce/ Mepznsak A.T'., ITononckuii B.b., SAkup M.C.; noa penakiueit
ITomonbckoro B.E., O61iecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO M3maTenbckuii
unentp «BEHTAHA-T'PA®y; Aknuronepaoe o0riectBo «M3aarenscTBo
«IIpocBenieHue»

» Anrebpa, 8 kimace/ Mepansak A.L'., [Tomorckuii B.b., Axup M.C.; mox penakiuei
[Togonsckoro B.E., O6miecTBO ¢ OrpaHnYeHHON OTBETCTBEHHOCTHIO M3maTenbckuii
uentp «BEHTAHA-T'PA®y; Akmnuonepaoe o0iiectBo «M3aarenscTBo
«IIpocBenieHue»

» Anre6pa, 9 kinacc/ Mepansax A.@'., Ilononckuit B.b., Axup M.C.; nox penakiueit
[Togonsckoro B.E., O6miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO M3maTensckuii
nentp «BEHTAHA-T'PA®y»; Akiinonepnoe oOiectBo «M31aTenbcTBO
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JJISA YYUTEJISA

Anrebpa : 7 kiace : Meroanueckoe mnoco oue / E.B. byiko,

A.l'. Mep3nsk, B.b. Tlonmonckuit, M.C. Axup. — 2-e uzn., crepe-otun. —M. :
Bentana-I'pad, 2019. — 184 c. : un. — (Poccuiickuii yueOHUK).

byuko E.B. Anre6pa : 8 kiace : metoauueckoe nocodue / E.B. byitiko,

A.T". Mepansik, B.b. Tlononckuit, M.C. Axup. — M. : Benranal pad, 2016. — 192 c.
;WA

byuko E.B. Anreopa : 9 kiacc : metonuueckoe nocodue / E.B. bynko, A.T'.
Mepznsik, B.b. Ilononckuii, M.C. Sxup. — M. : Bentana-I"pad, 2019. — 200 c.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/

https://educont.ru/



