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IHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sIBIsICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
OGCCHC“IHB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEJIHEBHOM JKHU3HU.
Pa3Butne y oOywaroumuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anreOpanvecknx aOCTpakIuii, Crnoco0e OTpPaKCHHS MATEMAaTHYECKONH HAyKOW SIBICHUH U
MPOIIECCOB B TPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIIICHNS, HEOOXOUMBIX UTSI aianTallid B COBpeMeHHOM mudpoBoM obmiectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHPOBaTh yrBepxkaAcHUs. OCcBOeHHE Kypca airedpbsl oOecreurnBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC${I OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEIPHOM JEATENIHHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHLHO-METOIMUECKUe JMHUM: «Yucma u
BEIUUCIICHUS», «AJTreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUUY.
Kamnaﬂ M3 OTUX COACPKATCIbHO-MCTOANYCCKUX JIMHAN Pa3BUBACTCA HA MPOTAKCHUU Tpex JIET
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €r0 JIMHUSAMH. B Xone nzydenus ydeOHOTO Kypca
00yJaroImuMcs IPUXOAUTCS JIOTUIECKH PAcCyX AaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
sS3BIK. B CBsI3M ¢ 3THM B mporpammy y4eOHOTO Kypca «AnreOpa» BKIFOUYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUs U
CTIIOCOOCTBYIOIIHE OBJIAICHUIO 00yJIaIOIUMICS OCHOB YHUBEPCATEHOTO MAaTEMaTHUECKOTO SI3bIKA.
ConepxaTebHOH M CTPYKTYpHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «AnreOpay SBISIETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue JTMHUY «YHCITa ¥ BBIYUCIICHUSD CITY)KUT OCHOBOU ISl TAIbHEHIIIEr0 N3yUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y  OOyJaroIUXCs  JIOTHYECKOTO  MBIIUICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX JUIs MMOBCEIHEBHOW KHM3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE
OCHOBHOTO 00Iero 00pa3oBaHUs CBSI3aHO C PAIMOHAILHBIMU M UPPAIMOHAIBHBIMHE YHCIIAMH,
(dbopMUpOBaHHEM MPEJICTABICHUNA O JCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YKMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 001eMy 00pa30BaHUIo.

Conmepkanue JBYX aireOpauecKuxX JIMHUH — «AlreOpandeckue BBIPAKCHUSD» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHHIO Y 00YUAIOIIUXCS MATEMATHIECKOTO
arrmapara, HeoOXOMMOTO Ul PEUICHHUs 3374 MaTeMaTUKU, CMEKHBIX MPEJAMETOB U MPAKTHKO-
OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUs Y4eOHBIH MaTepHal
TPYNIUPYETCS BOKPYT pPalMOHANBHBIX BBIpaKEHUH. AnreOpa IeMOHCTPUPYET 3HAUYCHUE
MaTeMaTHUKU KaK SI3bIKa IS TIOCTPOSHUS MaTEeMAaTUYECKUX MOJIENed, OMHCAHUsS MPOIIECCOB U
SBJICHUW peallbHOTO Mupa. B 3amaum oOydeHus anredpe BXOAAT TaKKe JaibHEiIiee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHS, HEO0OXOJUMOro, B YacTHOCTH, Ui OCBOGHHUS Kypca
nHQOpPMATUKH, U OBJAJCHHWE HaBbIKAMHU JEIyKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUsI, CIIOCOOHOCTENH K MaTeMaTHUECKOMY
TBOPYECTBY.

Cognepxanne  (QyHKIMOHATBHO-TpAQUYECKOW JIMHMM  HAIEJICHO Ha  TOJy4YeHHE
oOyJaronuMucs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTHYeCKON MOJIENN JJIsl OTIUCAHUS U
HCCIIeIOBaHUS Pa3HOOOpa3HBIX MpPOIIECCOB U SBIEHUI B mpupoie u obmiectBe. M3ydenue



MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalolmuXcs YMEHHUS HCIOJIb30BAaTh pPa3InIHBIC
BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATHKH — CJIOBECHBbIC, CUMBOJIMYECKUE, TpaduyecKue,
BHOCHT BKJIaJl B (pOpMUpOBaHKE NPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBIIIN3AIIH U
KYJIBTYPBI.

Cornacno yueObHOMY MmiaHy B 7-9 kinaccax u3ydaercs yueOHbINH Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIONIME OCHOBHBIE pa3feisl cojepkaHus: «Yucma ¥ BBIYHCICHUS,
«AnredpanyecKue BHIPAKEHHS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha n3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucia 1 BBIYUCIEHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0]] OT OJHOM (POPMBI 3aITHCH IPOOEH K APYTroOu.
[IoHATHE palMOHAIBHOIO 4YMCIIA, 3alACh, CPABHEHUE, YIOPAIOYMBAHNUE PALMOHAIBHBIX YHCEI.
ApupmeTrueckue IeUCTBUS C palliOHATLHBIMU YHCIaMHy. Perienne 3a1ad u3 peaabHON MPaKTUKA
Ha 4acTH, Ha JIpo0Hu.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTPEACIICHHUS, 3aNMCh 0ONBIINX Ynceln. [IpomenTsl, 3anuch MPOIEHTOB B BHJIE IPOOH U
npoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33/1a4d Ha MPOLIEHTHI, PEIICHUE 3a/1ad U3 peabHOM
MIPAKTUKH.

[IpumeHenne Npu3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UYHKCIIE MIpsiMasi U 0OpaTHasi MPONOPIMOHATILHOCTH.

Aaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlomycTUMBbIE 3HA4YEHMS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX/Ty BETUYMHAMU B BUe (opMysbl. Beruncnenus
no ¢opmynam. [IpeoOpasoBaHrie OyKBEHHBIX BBIPaKEHUH, TOKJIECTBEHHO PaBHbBIE BbIpAKEHUS,
IpaBmiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUH, MpaBWiIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJIOOHBIX CIIaraeMBbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKA3aTEIEM.

Opnounenbl 1 MHOrowieHbl. CreneHb MHOrouwieHa. Clio)keHre, BbIUMTaHUE, YMHOKEHHE
MHOTO4YJIEHOB. POPMYIBI COKPAIIEHHOTO YMHOXKEHHMS: KBAaJApaT CYMMbl M KBaJpaT Pa3HOCTH.
dopmyia pazHOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHUs, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO0 KOpHEW JIMHEHHOTO YpaBHEHHS,
peleHre JUHEHHbIX ypaBHeHUU. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perenue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHUE C JABYMs MepeMeHHBIMH U ero rpadpuk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUU C JBYMsI NEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIHOCOOOM MOACTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara touku Ha npamoi. UuciaoBble NPOMEXYTKU. PaccTosiHue Mexay AByMs
TOYKaMH KOOPAUHATHOM MPSMOM.

[IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opIWHATa TOYKA Ha
KOOpauHATHOU MiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UteHue rpaduxoB
peanbHbix 3aBucumocTteil. [lonstue pynkuuu. ['paduk dynkuun. CoiictBa GpyHnkuumii. JInnelinas
byukuus, e€ rpapuk. ['paduk pynkuuu y = [x|. ['paduueckoe pemieHue TMHEHHBIX ypaBHEHUH U
CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KJIACC

Yuciaa v BbIYMCTIEHUS

KBamparusiit kopenb u3 umcna. [lonstue 00 wuppanvoHanbHOM 4wmche. JlecaTnyHbie
MPUOTIKEHUST UPPAIMOHANBLHBIX uncen. CBoiicTBa apuMeTHYecKuX KBaJpaTHBIX KOPHEH U MX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
YHCIa.

Crenenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHIapTHas 3aMKuCh YUCA.



Auaredpanyeckue BbIpaKeHHs

KBagparHblii TpEXUWIEH, pa3yIoKEHUE KBAIPATHOTO TPEXWIECHA HA MHOKUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWMCTBO airedpamveckoid npodu. CroxkeHwue,
BbIUMTaHHE, YMHOKXCHHUE, JCJCHUE anreOpandeckux aApoOeil. PammoHanbHbIe BBIpaKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBanparHoe ypaBHeHue, (opmyna kopHed KBajapaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cCBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
palyoHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTalusl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPaBHEHUH C ABYMs IEpEeMEHHBIMU. [ [puMeps! penieHus CHCTeM HEJIMHEMHBIX YPABHEHUN C IBYMs
MIepEMEHHbBIMHU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCMIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM.

D yHKUUHA

[Tonstne ¢pynkuuu. OGnacTh onpeneneHus 1 MHOXKECTBO 3HaueHuM (yHkuu. CrocoObl
3aanus QyHKITUH.

I'paduk Pynkuuu. Yrenue cBoiicTB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, OTpaXkaroINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONUCHIBAIONIKE MPAMYIO M OOpaTHYI MpPONOPIHOHAIbHbIE 3aBUCHUMOCTH, HX
rpadpuxu. OyHKIUU y = X2, y = x3, y = VX, y=|x|. Tpadudeckoe peiieHne ypaBHEHHI H CHCTEM
YpaBHEHUU.

9 KJIACC

Yucia v BBIYUCTIEHUS

PannonaneHble yncna, uppalrioHadbHbIE YUCIA, KOHEUHbIE U OECKOHEYHbIE AEeCATUYHBIC
npobu. MHOXECTBO JI€HCTBUTENbHBIX YHCEN, ACHCTBUTENbHBIE 4YHCIA Kak OECKOHEYHbIE
JecsiTUYHbIe ApoOu. B3anMHO 01HO3HAYHOE COOTBETCTBUE MEK]Ly MHOXKECTBOM JICHCTBUTEIBHBIX
YUCel U KOOPJMHATHOUW MpsIMOA.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apupMeTHYecKue IEHCTBUS C ACHCTBUTEIBHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAOIIET0 MUPA, [UIUTEIBHOCTH MPOILIECCOB B OKPYKAIOILIEM MUDE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYWHBI, TOYHOCTh NpuOmbKeHus. OKpyrieHHe 4YHucel.
[Ipuknaka v OLIEHKa pe3yIbTaTOB BHIYMCICHUIA.

YpaBHeHus 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHeHUI, CBOAAIIUXCS K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl penieHusi ypaBHEHH TpeThed M YETBEPTOM CTENEHEW pa3joKEHHEM Ha
MHOKUTENH.

Pemenue qpoOHO-pallmoHaTBHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a/1au alreOpanvyeckum
METOJIOM.

VYpaBHeHHE C ByMsI MEPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YPaBHEHUN C JBYMsS IIEPEMEHHBIMU. PerieHune cucrteM ABYX YpaBHEHUN, OJHO M3 KOTOPBIX
TUHEHOoe, a Ipyroe — BTOpOil cTemeHu. | 'paduueckas MHTEpIpETAIUsl CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33124 aNreOpandeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemrenne JMHEMHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOW. Pemienue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanpaTHple HepaBeHCTBa. I'paduyeckas MHTEpHpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMECHHBIMH.

DyHKUUHA

KBagparnunas ¢ynknus, e€ rpadpuk u cpoiictBa. I[lapabona, KOOpIMHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaloJIbL.

Ipaduxu Gpysxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |a| u ux cBoiicTpa.

Yucii0BbIe 0CJIEA0BATEIBHOCTH U NPOIPECCHH

[loHsiTHE YMCIIOBOW MOCIEI0BATEIBHOCTH. 3a/laHUE IOCIIEOBATEIbHOCTU PEKYPPEHTHOM
dbopmyioit 1 popmyIoi n-ro dieHa.

Apupmernueckas 1 reoMeTpruecKas nmporpeccun. @opMyIisl #-ro WieHa apuGMETHIECKON
Y TEOMETPUYECKON MTPOTPECCUM, CyMMBI IIEPBBIX 71 YJICHOB.

N300paxkenne uieHOB apu(pMETHUYECKOW U T€OMETPUYECKOM MpOTpPeccHil TOYKaMu Ha
KOOPJIMHATHOMN TUIOCKOCTU. JINHEWHBIN U SKCIOHEHIIUAIbHBIN POCT. CII0KHBIE TPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTpaMMbl ydeOHOTO Kypca «Amnredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKHUX MATEMaTUKOB H POCCHHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakKJaHWHA W pealr3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxIAAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU NPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYECKOTO 0Opa30BaHUS Ha MPOTHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHATBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlle B AESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IMpeAcCTaBiIeHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MHPHUPOAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTU4yeCKOMN
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIEA0BATENIbCKOM AEATEIbHOCTH;

6) pusuueckoe BocnuTanue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO IPUMEHSATh MaTEMATUUECKHE 3HAHUSI B MHTEPECAX CBOETO 3[0POBbs, BEACHUS
310poBOro oOpasza KHU3HU (3J0pOBOE MUTaHKE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHABIXA,
perynspHas pu3nueckas aKTUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0J10TM4YeCKoe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKAIOIIEW Cpenpl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpY>KaloIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
po0JieM U MyTeil UX peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE€ YMEHUE YUUTHCS y IPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OTBITA IPYTHX;



HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INITAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIHIO, BOCHPUHUMATh CTPECCOBYIO CUTYAILIUIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MPHUHUMAEMbIE PEUICHHUS W JICHCTBHA,
(bopMynHpOBAaTh U OLIEHUBATH PUCKHU U TTOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue a1ecTBUS:

BBIABJIATE U XapaKTCPU30BaTh CYHICCTBCHHBLIC NMPHU3HAKU MATEMATHYCCKUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXJy MOHATHSAMH, (OPMYIMPOBATH OIpPENEICHUs MOHSATHM,
YCTaHABJIMBATh CYIECTBECHHBIM MPU3HAK KJIacCU(PHUKAIMUA, OCHOBAHHS ISl 000OIICHUS
Y CpaBHEHWUsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

BOCIIPUHUMATh, (OPMYIUPOBATh U MpeoOpa3oBbIBaTh CYKICHMS: YTBEPAUTEIbHbIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBLIC U O6HII/I€, YCJIOBHBIC,

BBIABJIATE MAaTEMATUUCCKUC 3aKOHOMCPHOCTH, B3AUMOCBSA3H U ITPOTUBOPCHUUS B q)aKTaX,
JaHHBbIX, Ha6J'IIOHeHI/I$IX U YTBCPXKIACHUAX, NpcajiaraTb KPUTCPHUU IS BBIABJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

ACJIAaTh BBIBOJbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHUKHU, ACAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUCHUI TI0 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBa MaTEeMaTHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CaMOCTOSATEIBHO HECJIOXKHbIE J0Ka3aTeIbCTBA MaTeMaTU4YecKUX (DaKkToB,
BBICTPaNBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATD
COOCTBEHHBIE PACCYXKICHNUS,

BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amadyu (CpaBHMBATh HECKOJBKO BapHAaHTOB
pelieHus, BpIoUpaTh HanboJiee MOIXOASIMIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCIIOJIb30BaTh  BONPOCHI  KaK  HMCCJICIOBATCIIbCKMA  MHCTPYMEHT  ITO3HAHUSA,
(hopMyIHpOBaTh BOIPOCHI, (PUKCHPYIONIHE IPOTUBOPEUHE, ITPOOIEMY, CAMOCTOSATEIIHHO
yCTaHABJIUBATh MCKOMOE W JaHHOe, (POpMHUPOBATh THIIOTE3Yy, apPIYMEHTHPOBATh CBOIO
MO3HIINIO, MHCHUE;

MPOBOJUTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIH SKCIICPHUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE [0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKLy COOOM;

CaMOCTOSATEIBHO  (OpMYIUPOBaTh OOOOIICHUS W  BBIBOJABI IO  pe3yiIbTaTam
MPOBEAEHHOTO HAOJIIOJICHUS, UCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHUIA,

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, & TAKIKE BBIJIBUTATh HPEIOI0KCHHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

BBISBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAIMM, AAHHBIX, HEOOXOIUMBIX
JUIsl peLIeHUs 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMALUIO
pa3NUYHBIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpAaTh (hopMy mpeacTaBiIeHus HHOOPMAIIUK U WILTIOCTPUPOBATH peIIaeMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOM rpadukoi 1 UX KOMOUHAIMSIMH;



OILICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKECHHBIM YIUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPUHUMATH U (OPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISIMU
oOIIeHus, SCHO, TOYHO, T'PaMOTHO BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0 X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh
IIOJIY4YEHHBIN pe3ysbTarT;

B X0J1e 0OCYXJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI, IPOOIIEMBI,
pelaeMoi 3a1a4uu, BbICKa3bIBaTh UJIEU, HAlLlEJICHHbIE HAa IOUCK PELICHHUs, COTIOCTAaBIATh
CBOU CYXJICHUS C CY)KICHUSIMU APYTUX YUaCTHUKOB JUAJIOTa, OOHAPYKUBATH pa3Inune
U CXOJACTBO NO3UIMH, B KOpPpeKTHOH Qopme (opmynupoBaTh pa3HOIIACUs, CBOU
BO3PAKEHUS;

MIPEJICTaBIATh PE3ybTaThl PELUICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEIOBAHUS, POEKTa,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayIuTOpUH;

TTOHUMATh U UCTIOJB30BATh TPEUMYIIECTBA KOMAaHIHON U MHANBUYaIbHOU pabOTHI PH
perieHnn y4eOHBIX MaTEMaTUYECKHUX 3a]1a4;

MIPUHUMATD 1I€JIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATh OPraHU3aI[UI0 COBMECTHOU
paboThl, pacTipeiensTh BUABI paboT, T0TOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3YNIbTAT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

Y4acCTBOBATH B IPYIIOBHIX (popmax paboThl (00Cy AeHHS, 0OMEH MHCHUSIMHU, MO3TOBBIC
HITYPMBI B IPYTHE), BHITIOIHITH CBOIO YaCTh PA0OTHI U KOOPJIAUHUPOBATH CBOM JICHCTBHS
C JPYTMMH YJ€HaMH KOMaH/bl, OLIEHWBATh KaUeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUSIM, CPOPMYITHPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1€l CTBUSA
Camoopranuszanms:

CaMOCTOSITEIBHO COCTAaBJISITh IUIAH, aNrOPUTM pEUICHHs 3aJadd (WM €ro 4acTh),
BBIOMpATh CIOCOO perieHusT ¢ y4€TOM HMEIOIMHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BApPHAHTHI PEIICHUH C y4ETOM
HOBOH HH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BJIAJIeTh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTU4eCKOH 3a/1auu;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa AEATEIbHOCTU MOCTABIEHHOMN LEIH U YCIOBUSM,
OOBSICHATH IPUUUHBI TOCTHXKEHUS UM HETOCTHXKEHUS LI, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K xonHmy oOydenus B 7 KJjacce oOyJaromMiics TOIYYHUT CIEAYIOIIUE MPEAMETHBIC
pe3ynbTaThl:

Yucia v BBIYHCIEHUS

BoimonHATh, coderass YCTHbIE W THCbMEHHBIE MPHUEMBI, apuPMeTHUecKue EHCTBUS C
palMOHaIbHBIMH YHUCIAMHU.

HaxonuTh 3Ha4YeHHS YHUCIOBBIX BBIPOKEHHM, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl  BBIYMCIICHHS] 3HAYCHUN JPOOHBIX BBIPAKEHUN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.



[lepexoauts OT OonHOU (POPMBI 3amKCK YUCEN K Apyroil (mpeoOpazoBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yucna.

BbINOJIHATE NPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCIICHUH, OLICHKY 3HAUEHUN UYHCIIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBYS CO CTENEHAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsATh IPU3HAKY IETUMOCTH, Pa3I0KEHNE HA MHOKUTEIN HaTypaJIbHbIX YHCEII.

Pemarth mnpakTHKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYMH,
IIPONOPLIMOHAIBHOCTHIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTaThl PELICHUS 3314
C Y4€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Ncnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxouth 3HaueHns OyKBEHHBIX BBIPaKEHUH MPU 3aJaHHBIX 3HAUEHUSAX TIEPEMEHHBIX.

BoinonHATe peoOpazoBaHus LEI0T0 BbIPAKEHUS B MHOTOUWIEH MPUBEACHUEM I10100HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHATE yMHOKEHHE OJHOYJI€HAa Ha MHOTOWIEH W MHOIOYIeHa Ha MHOTOYIEH,
MIPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIHUPOBKU CJIaraeMbIX, MpUMEHEHUs (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWIEHOB Ul PpEUICHUS pa3IMYHBIX 3aj1ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPAKTUKH.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMH MMOKa3aTEIsIMU IS peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUsI ¢ OJHOM TMEPEMEHHOU, MPUMEHSsSI MpaBuja Mepexoaa OT
HUCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduyeckre METOAbl P PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath npuMepsl Hap Yucell, SIBJIAIOLUXCS PelIeHueM JIMHEHHOTO ypaBHEHUS C IBYMsI
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JMHEHHOro ypaBHEHHS C JIByMs
IIepPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarps cucreMbl ABYX JIMHEHHBIX ypaBHEHMH C JBYMS II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduYecKy.

CocraBiTh M pellaTs JUHEWMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHH IO
YCIOBHUIO 33J]aud, WHTEPIPETUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4CHHBIN
pe3yJbTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHAaTaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alMChIBaTh YHCIOBBIE TNPOMEXYTKH Ha
anreOpandeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM 10 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduky JuHeHHbIX pyHKIUH. CTpouTh rpaduk GyHKIuu y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BETUYHHAMM:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEIILHOCTH, BpEMS,
00BEM palboTHI.

HaxonuTh 3HaueHne GpyHKIUN 1O 3HAYCHHUIO €€ apryMeHTa.



[TonumaTh rpaduyeckuil crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALMH, WU3BJICKATh U
MHTEPIPETUPOBATH MHPOPMAITHIO U3 TPadhUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 KJiacce OOydarOmMiACsS MOJYYUT CJEIYIOIIUE MpPEAMETHBIC
pe3yIbTaThl:

Yucsa 1 BIYUCTECHUS

Hcnonb3oBaTh HaualbHbIE MPEICTaBICHUS O MHOXECTBE ACWCTBUTEIbHBIX YMCEN IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIIBHBIC YWCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSAMOIA.

[IpuMeHsTh MOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOJWTHh KBAJpPaTHHIC
KOPHH, UCIIOJIb3YA MPU HEOOXOJUMOCTH KAIBKYJISATOP, BBITIOJHATH MPEe0Opa30BaHMs BRIPAKEHUH,
COJIeprKalluX KBaJpaTHbIE KOPHU, UCII0JIb3ys CBOWCTBA KOPHEH.

Hcnons3oBath 3amucu OOJBIIMX W MaJbIX YHMCEN C MOMOIIBIO JECATUYHBIX IpoOeit u
crenenei yucina 10.

Auiredpanyeckue BbIpaskeHUs!

[IpuMeHsSTh TOHATHE CTENEHH C MEJIbIM TI0Ka3aTeJeM, BBIMOJHATH MPeoOpa3oBaHUs
BBIPAKEHUH, COZepKAIUX CTENIEHU C LIEIbIM OKa3aTeJIEM.

BrINOMHATE TOXIECTBEHHBIE TPEOOPAa30BaHUsI PALMOHAIBHBIX BBIPAKCHUM HAa OCHOBE
MpaBWJI JEHCTBUI HAJl MHOTOYWIEHAMH U alnredpandeckuMH JIpoOsMu.

PackmanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[TpuMensTh MpeoOpa3oBaHuUs BEIPAKEHUN TSI pEIICHUS Pa3IMYHbBIX 3a/a4 U3 MAaTEeMAaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON TTPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemrate nuHeliHbIe, KBaJpaTHBIC YPABHEHUSI W PAIMOHAIBHBIC YPABHEHUS, CBOJISIIHECS K
HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMs [IEPEMEHHBIMH.

[IpoBoauTh mpocTeMilNe UCCIEA0BaHNS YPAaBHEHUH U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
MpUMEHEeHHEM I'paduyecKiX NpeCTaBIeHNH (YCTaHABIUBATh, HIMEET JIU ypaBHEHUE UJTU cHCTEMa
YpaBHEHUH pEIlIeHHs], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[TepexomuTs OT ciioBecHOW GOPMYJIMPOBKH 3amaud K €€ anreOpandeckod MoJaenu C
IIOMOIIIBIO COCTaBJICHHWS yPAaBHEHHWS WJIM CUCTEMBl ypaBHEHMI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NIOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, pellaTh JIMHEWHbIE
HEpPaBeHCTBA C OJHON MEPEeMEHHON W WX CHCTEeMbI, JaBaThb TIpaUUecKyl0 HILIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHumathb 1 UCOIB30BaTh (PYHKIIMOHAIIBHBIE TOHITHS U A3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003Ha4YeHHUsI), ONPECNATh 3HAaUeHUE (PYHKIIMHU 110 3HAUCHUIO apryMeHTa, ONpeaeisaTh CBONCTBA
byHKIMH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y=k/x, y=x2, y = x3,y = x|, y = VX, onuceBaTh CBOIiCTBA UHCIOBOIl (BYHKIUHK 1O &
rpaduky.

K xonmy oOydenus B 9 KJjacce oOydaromuiics NOTYYHT CIEAYIONIUE IPEAMETHBIC
pe3ynbTaThl:

Yucsa v BBIYUCTICHUSA

CpaBHMBATh U YIOPSAJOYHUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCTIA.

BrimonHaTe apudmeTrueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, COYeTasl YCTHBIE U
MUCbMEHHBIE MPUEMBI, BBITIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMUA YUCIAMM.

Haxonuth 3HaueHUs1 cTeneHel ¢ LEeNbIMU MOKa3aTeNs MU U KOPHEW, BBIYUCIIATh 3HAUCHHS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTb NEWCTBUTENbHBIE YKCIA, BBIMOJHATH MNPUKUIKY pe3yibTaTa BBIYMCICHHH,
OIIEHKY YMCITIOBBIX BbIPAXKEHUH.

YpaBHeHHUS U HEPABEHCTBA



PemaTs nuHelHbIE U KBaIpaTHBIE YpABHEHU S, yPABHEHM S, CBOIALIMECS K HUM, [TPOCTEHIIINE
IpoOHO-pallMOHATIBHBIE YPABHEHHS.

Pematp cuctemsbl 1ByX JIMHEHHBIX YPaBHEHHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS TMHEWHBIM.

Pemate TekcToBBIE 3a7auM  anreOpandeckKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHHS
YpaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMHU.

[IpoBoauTh MpOCTENIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IIpUMEHEHHEM I'pauUeCcKUX IpeACTaBIeHUN (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WU CUCTEMA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pemate nmHeiiHbIE HEpaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemath cuctemsbl IMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOIINE KBaIpaTHOE
HEPaBEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOI, 3alMChIBATh
pelIeHNe ¢ IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PEIICHUH Pa3IMUHBIX 33a4.

D yHKUUHA

PacnioznaBath (hyHKIIMM U3y4eHHBIX BHI0B. [loka3piBaTh cCXeMaTHUECKU PacIoIOkKEHHE Ha
KOOPJAMHATHOM TIOCKOCTH TpadukoB GyHKINN Buaa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
o y=x3 y=1xy= |x|, B 3aBHCHMOCTH OT 3Ha4YeHH KOIDPUIIMEHTOB, OMUCHIBATH CBOHCTBA
GyHKIMH.

Crpouth U H300paXkaTh CXe€MaTHYECKU IpauKu KBaJApaTHUUHbIX (YHKIIMM, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

Pacnio3znaBath kBagpaTHUHYIO QYHKIHUIO 10 GOpMYyJIie, TPUBOJUTH MPUMEPHI KBaAPATHUHBIX
GyHKIMNA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHH.

YucJi0BbIE MOCJIEJ0BATEIbHOCTH U MPOIPECCUH

Pacnio3HaBate apuMeTHUECKyt0 U F€OMETPUYECKYI0 IPOIPECCUU MPHU Pa3HBIX CIIOCOOAX
3aJJaHHUS.

BBINONHATE BBIYMCICHUS C MCIOJIB30BaHMEM (OPMYN N-ro wieHa apu(pMeTHdeckodl u
reOMETPUUYECKON POrpeCcCrid, CYMMbI MEPBBIX N WICHOB.

N306paxaTh 4ieHbl I0CIE10BATEILHOCTH TOUKAMH Ha KOOPIUHATHON MJIIOCKOCTH.

Pemate 3a1aun, cBA3aHHBIE C YMCIOBBIMU NOCIEI0BATEIBHOCTSAMH, B TOM YHCIIE 3aJJa4 U3
peanbHOM )KU3HHU (C UCTIOJIb30BAHUEM KATBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHMe pa3gejioB U TeM KonTpoabnbie | IpakTiueckne (ungposbie)
NMPOrpaMmblI Bcero 5 p odpa3oBaTejibHbIE
padoTsl padoThI pecypesI
1 Yucna u BbIUMCIIeHUS. PanuoHadbHbBIE 75 1 bubnmmoteka [HOK
qucia https://m.edsoo.ru/7f415b690
bubnnoreka [HOK
2 AJITCOpaHUECKIe BLIPAKCHHA 27 ! https://m.edsoo.ru/7€415b90
bubnmmoreka HOK
3 VPABHEHHUS! H HEPABCHCTRA 20 I https://m.edsoo.ru/7f415b690
bubnmmoreka HOK
4 Kooprmunarst u rpaguxu. @ynxiun 24 I https://m.edsoo.ru/7f415b90
bubnmoreka [HOK
> Tosropenne 1 obobwmenne 6 ! https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




8 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3gejioB U TeM (undposbie)
Ne n/m NMPOrpaMmblI Bcero Kontpoampie | Ipaxruteckue odpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 AnreOpandeckue BBIPAKCHUS. 16 1 bubnuoteka [HOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
bubnnoreka [HOK
2 Uucna u Beruncienus. Ksajgparuelie KopHu 14 https://m.edsoo.ru/7f417af8
3 Uucna u BerauciaeHus. CTeneHb ¢ 1eIbIM 3 1 bubnmmoteka [HOK
ToKa3aTeaeM https://m.edsoo.ru/7f417af8
4 VpaBHeHus U HepaBeHcTBa. KBaapaTHbie 19 1 bubnuoteka HOK
ypaBHeHUs. KBagpaTHbIl TpEXWICH https://m.edsoo.ru/7f417af8
5 VpaBHenuss u HepaBeHcTBa. (CHCTEMBI 13 bubnuoteka [HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 1]1;t ?ig%giiﬁgﬂl%{f A17af8
bubnuoreka [IOK
! PyHKUHH. OCHOBHbIC NOHATHA > https://m.edsoo%u/7f417af8
bubmuoreka [JOK
8 Dymiun. Hucnossie GyHKimn 0 https://m.edsoo%u/7f417af8
bubmuoreka [JOK
? TosTopenne n 0dodmenue 6 ! https://m.edsoo%u/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME




9 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM u@poBbie
Ne i/ pasi Konrpoiabnbie | IlpakTuyeckue (1ipp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi

1 Yucna v BeluncieHus. JleicTBUTENbHBIE 9 1 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08

) VYpaBHEHHs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOMN https://m.edsoo.ru/7f419d08

3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08

4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa. 16 1 bubmuorexa [JOK
CucteMbl HEpABEHCTB. https://m.edsoo.ru/7f419d08

bu6moreka [IOK
> PynKmH 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK

6 Hucnosle MOCIEI0BATEILHOCTH 15 1 hitps-//m.edsoo.rw/7419d08

7 [ToBTOpEeHME, 0600MIIEHNE, CHCTEMAaTH3AITUS 18 1 bubnuoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nen/w | Tema ypoka Bcero Koutpoaenbie | Tpaxkruyeckue fl[:;‘?e}[l/lﬂ :)Igg)ag?)ll;?:enbﬂme
padoTsbI padoThI pecypebi
I'JIABA 1. YNCJIA U1 BBIYUCJIEHUSL. PAIIMUOHAJIBHBIE YU CJIA
1.1. YU CJIA U1 BBIYUCJIEHUS. PAIITUOHAJIBHBIE YU CJIA
1 [ToHATHE panMOHANIBHOTO YKCIa 1
) Apudmernueckue AeMCTBUS C 1
panroHATFHBIMHU YHCIIAMH
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
6 ApubdmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsijounBaHue 1
paIMOHaIbHBIX YUCEI
2 CpaBHeHue, ynopsaouuBaHue 1
paIoHaIbHBIX YUCEI
9 CpaBHeHue, ynopsaouuBaHue 1
palMoHAIBHBIX YHCET
1.2. YUCJIA 1 BBIYUCJIEHUS. CTEIIEHUA
10 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK

IIOKa3aTCJICM

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




11 CreneHb ¢ HATYpaJbHBIM bubnmoreka [JOK
IIoKa3areieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
IIOKa3areieM https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
IIOKa3areieM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalbHBIM
oKazaTejeM
Pemnrenvie oCHOBHBIX 3a7a4 Ha
15 JpOoOH, TPOLIEHTHI U3 PEATbHOU
MIPAKTUKH
Pemrenyie 0CHOBHBIX 3a7a4 Ha
16 Jpo0OH, MPOLIEHTHI U3 peaIbHOMN
MIPAKTUKHU
Pemrenyie 0CHOBHBIX 3a7a4 Ha
17 JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPAaKTUKHU
Pernrenyie 0CHOBHBIX 3a7a4 Ha
18 JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPAKTUKHU
19 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEIU HATYPAJIbHBIX YUCET
20 [Ipu3Haku 1eIMMOCTH, Pa3ioKEHUS
Ha MHOXKUTEJIM HATYPaJIbHbIX YUCEI
1 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMOPIMOHATBHOCTH
2 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIMOHAIBHOCTH
23 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHasi MPOMOPIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. llpsamas u

o6paTHa51 IMPpOMOPHUOHAJIBHOCTH




25

KonTpoabHnas pabora Nel no teme

" " 1 1
PannonaabHbIe YHCJIA

I'JIABA 2. AITEBPANYECKUE BBIPAYKEHU A

2.1. MIPEOBPA3OBAHUE BYKBEHHBIX BBIPAYKEHUM

26 bykBeHHBIE BBIpAKEHUS 1 bubmmorexa LOK
https://m.edsoo.ru/7f41feec
27 [Iepemennsie. JlonycTumsie 1
3HAYECHHS TIEPEMEHHBIX
28 Popmyiibl 1
[IpeobpazoBaHue OYKBEHHBIX
29 BBIPAKEHUH, paCKpbITHE CKOOOK U 1
MPUBEICHUE MOJOOHBIX CIaraeMbIX
30 CBolicTBa CTEIEHH C HATYpaJIbHBIM 1 bubmuorexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f41fafa
31 CBolicTBa CTEIEHH C HATYpaJIbHBIM 1 bubnuoreka [IOK
IoKas3arejieM https://m.edsoo.ru/7f41£d70
32 CBolicTBa CTEMEHH C HATYpaJIbHBIM 1
[IOKa3aTeIeM
33 OIHOWIECHBI 1
34 VYMHOXKEHHE 0THOUJICHOB. 1 bubnuoreka [JOK
Bo3Benenue oqnousieHa B CTENECHE. https://m.edsoo.ru/7f421382
35 YMHOXEHUE OJHOUJICHOB. 1 bubnnoreka [JOK
Bo3sBenenne ogHowieHa B CTENEHD. https://m.edsoo.ru/7f42154¢
36 ®yukuyyu y= x% 1 y= x3 u ux | Bubnuoreka [IOK
rpaduku https://m.edsoo.ru/7f4218be
2.2. MHOT'OYJIEHBI
37 MeorotneHE! ! ﬁ?pi?frﬁi?sfoi?%élﬂ%e




38 CrnoxeHue ¥ BBIYMTaHHUE 1 bubnmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422930

39 YMHOXeHHEe 0OJHOUYJICHA Ha 1 bubnuorexa [JOK
MHOTOYJIECH https://m.edsoo.ru/7f422af2

40 YMHOXeHHEe 0OHOUYJICHA Ha 1 bubnuorexa [JOK
MHOTOYJIECH https://m.edsoo.ru/7f422cc8

bubmmorexa [{OK
4l YMHOKCHHC MHOTOIICHOB I https://m.edsoo.ru/7f422fca
bubmmoreka [{OK
42 YMHOKCHUE MHOTOWICHOB ! https://m.edsoo.ru/7f423182
2.3. ®OPMVYJIbl COKPAIIEHHOT'O YMHOXEHUSA

43 @opMyIbl COKpAIEHHOTO 1 bubnuoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a

A4 @opMyIbl COKpAIEHHOTO 1 bubnuoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a

45 DopMyJbl COKPAILIEHHOTO 1 bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12

16 DopMyJbl COKPAILIEHHOTO 1 bubnuoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424{d2

47 DopMyJibl COKPAILIEHHOTO 1 bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0

48 Pasnoxenne MHOro4I€HOB Ha 1 bubnuoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f423312

49 PaznoskeHre MHOTO4YJICHOB Ha 1 bubnuoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe

50 PaznoxxeHne MHOTOYJICHOB Ha 1 bubnuoreka [JOK
MHOKUTETN https://m.edsoo.ru/7f4239de

5 PaznoxeHre MHOTOWIEHOB Ha 1
MHOKUTEIN

52 KonTpoabHas pabora Ne2 no teme 1

"Ajaredpanveckue BbipaxeHus"




I'/TIABA 3. YPABHEHUA U HEPABEHCTBA

3.1. YPABHEHUSA

VYpaBHeHue, paBuia

53 npeoOpa3oBaHs YpaBHEHUS, 1
PaBHOCUJILHOCTh YPABHEHHI
JIuHeitHoe ypaBHEHUE C OJTHOU
54 MIEPEMEHHOM, pelIeHne TUHEHHBIX 1
YpaBHEHUU
JIuneitHoe ypaBHEHUE C OJTHOU
55 MEPEMEHHOM, pelIeHne TMHEHHbIX 1 Bubmaorexa LIOK
ypaBHeHE https://m.edsoo.ru/7f420482
JIuHeitHoe ypaBHEHUE C OJTHOU
56 MIEPEMEHHOM, pelIeHne TMHEHHbIX 1
ypaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIIIBIO 1 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemienne 3a1a4 ¢ MOMOIIIBIO 1 bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienne 3aga4 ¢ moMoIpio 1 bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienne 3a1a4 ¢ moMoIpio 1 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHUE C IBYMS 1 bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427c32
62 JluneitHOe ypaBHEHHE C ABYMS 1 bubnuorexa [IOK
HEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/71427e8a
3.2. CACTEMBI IMHEWMHBIX YPABHEHU
63 Cucrema IByX JIMHEHHBIX 1 bubnunoreka [JOK
YPaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7142836¢




Cucrema AByX JIMHEHHBIX

64 o
YPaBHEHUH C ABYMS IEPEMEHHBIMU
65 Cucrema ByX JIMHEHHBIX
YPaBHEHUH C ABYMSI IEPEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHHI Bubmiorexa IIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHHI Bubmiorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHHI bubmorexa IIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenne cucrem ypaBHEHUI
71 Pemrenne cucrem ypaBHeHUI
KonTpoabHnas padora Ne 3 mo
72 TeMe "JluHeiiHbIe ypaBHeHUS" Bubanorexa HOK

https://m.edsoo.ru/7f421044

I''IABA 4. KOOPIUHATBI U TPA®UKHU. PYHKIINU

4.1. KOOPJIUHATbBI U TPA®UKHU

73 Koopnunara Touku Ha nNpsAMoOid Brbmaorexa LJOK
https://m.edsoo.ru/7f41de76
74 HucnoBble MPOMEKYTKU Eubmiorexa LOK
https://m.edsoo.ru/7f41dff2
75 HucnoBble IPOMEKYTKU
76 Paccrosinue MEXY BYMA TOHKaMH
KOOPJIMHATHOU NIPSIMOM
77 Paccrosuue MKy ABYMS! TOUKaMH
KOOPJIMHATHON NIPSIMOM
78 [IpssmoyronpHas cucreMa bubnuoreka [IOK

KOOPAWHAT Ha IMJIOCKOCTU

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




79 [IpsimoyronpHas cucrema bu6mmoreka [IOK
KOOPAUHAT Ha INIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
31 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
22 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
23 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
’4 Urenue rpadukoB peaibHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpaq)ILIKOB peanbHBIX
3aBHCUMOCTEH
4.2. DYHKIIUN
8 Momme gy it edsoo w1108
87 I'paduk dyaxmm
88 Crotictsa dynicuii l]?t?pig?n?zzzgogu?;iﬂfom
89 CrolicTsa pynKumii lllstlt/lpiJ:I/I//In?.TeZI;goES%4lf1 fe
20 Jlmseitsas pymxims Et?iﬁniiﬁo%%ﬂzsz
o1 Jlmseitsas pymxims tﬁ?i?n?ﬁi&%%ﬂmz
9 IToctpoenue rpaduka JIMHEHHOM bubnuoreka [IOK
GbyHKITIN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduxa TuHEHHON
GbyHKITMHN
94 I'padux pyHKIMM Yy =X]




95 I'padux yHkmm y =[x| 1
KonTpouabnas padora Ne 4 o
92 Teme ""KoopauHaTtel U rpagukm. 1 Bubanorexka HOK
DOyuknun" https://m.edsoo.ru/7f41f50a
97TJIABA 5. IOBTOPEHME U OBOBHIEHUE
IToBTOpPEHNE OCHOBHBIX IMOHATHNA U
97 MCTOI[CI))B Kypca 7 Kiacca 1 Bubmiorexa IIOK
- > https://m.edsoo.ru/7f429c6¢
000011IeHNE 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MMOHATHNA U
98 MGTO)I(I))B Kypca 7 Kiacca 1 Bubmorexa IIOK
N i https://m.edsoo.ru/7f429£32
0000111eHNE 3HAHNI
IToBTOpPEHNE OCHOBHBIX MOHATHNA U
99 METO (I))B Kypca 7 kiacca 1 brbmotexa LIOK
a1 YP N ’ https://m.edsoo.ru/7f42a0e0
0000111eHNE 3HAHUI
TloBTOpEHME OCHOBHBIX HOHATHH U
100 METO (E)B Kypca 7 Kjacca 1 brbmiorexa LIOK
A YP N ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUI
101 HTorosasi KOHTpPoOJbHasA padoTa 1
TToBTOpEHNE OCHOBHBIX HOHATHH U
102 METO (E)B Kypca 7 Kjacca 1 brbmmotexa LIOK
JIOB KYP Jraced, hitps://m.eds0o.ru/7f42a900
000011eH1Ee 3HAHUI
OBHIEE KOJIMYECTBO YACOB 110 102

ITPOI'PAMME




8 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne - - ara u¢pposbie
Tema ypoxa Kourtpoasn- | llpakru- 1 uugp
n/n Bcero | Hblie YyecKue H3YyYCHUA 06pa3OBaTeJ'II)HI)Ie
padoTsI padoThbI pecypchl
T'JIABA 1. AITEBPAMYECKHUE BbIPAYKEHUSI. AITEBPANYECKAS IPOBb
bubmmoreka [{OK
! AnreOpamieckas 1pook ! https://m.edsoo.ru/7f430382
) JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B 1
anredpanvecKkue BhIpaKEeHUs
3 JlommycTrMBIe 3HAYCHHSI IEPEMEHHBIX, BXOISATINX B 1
anredpanvecKre BhIpaKeHUs
. . bu6moreka [IOK
4 OcCHOBHOE CBOMCTBO aredpandecKkou 1poou 1 hitps+//m.cdsoo.rw/7f4308¢6
. bubmuorexa [JOK
> Coxpamenne 1podei ! https://m.edsoo.ru/7f430a8a
. bubmuorexa [JOK
6 | Coxpamenne apobeii ! https://m.edsoo.ru/7f430f44
. bubnuoreka [JOK
7| Coxpamenne podeii ! https://m.edsoo.ru/7f430f44
3 CroxeHue, BBIYMTaHUE, YMHOXKEHUE U JICJICHUE 1 bu6mmoreka [JOK
anreOpandecKux Ipooei https://m.edsoo.ru/7f43128¢
9 CrnosxeHue, BBIYUTaHUE, YMHOXKCHUE U JICTICHHUE 1 bubnunoreka [JOK
anredpandecKux Ipooei https://m.edsoo.ru/7f4315¢0
CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE bubnnorexa [JOK
10 . 1
anreOpanvecKux Ipooei https://m.edsoo.ru/7f4318c2
CrnosxeHue, BBIYUTaHUE, YMHOKEHUE U JICTICHHE bubnunoreka [JOK
11 . 1
anreOpandeckux pooeit https://m.edsoo.ru/7f431a20
12 IIpeoOpazoBaHue BhIpakEeHHM, COAECPIKALIIX 1 bubnuoreka [IOK

anreOpandeckue Apoou

https://m.edsoo.ru/7f43259¢




13 [IpeoOpazoBaHue BEIpaXKEHHIA, COACPIKALIIX 1 bubmmoreka [IOK
anredpanveckue Ipoou https://m.edsoo.ru/7f432736
14 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1 bubnuorexa [JOK
anreOpandeckue Apoou https://m.edsoo.ru/7f432736
15 [IpeoOpazoBaHue BBIpaKEHHA, COACPIKALITIX 1
anreOpandeckue Apoou
KonTpoabHnas padora Ne 1 mo reme
16 "Anrgﬁpauqecﬁaﬂ Apoonb" 1 1 Bubsmorexa HOK
https://m.edsoo.ru/7f431d36
I'TIABA 2. YUCJIA 1 BBIYMCJIEHUSA. KBAIPATHBIE KOPHU
17 KBagpatHblil KOpeHb U3 yncia 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
bu6moreka [IOK
18 [TonsiTHe 06 UppallMOHAIILHOM YHCIIe 1 hitps://m.edsoo.ru/7f42eaaa
19 JlecaTuuHble MPUOIMKEHNS UPPALUOHATIBHBIX YHCEI 1
20 JICHCTBUTENIBHBIC YUCIIA 1
71 CpaBHEHME IEHCTBUTENBHBIX YACET 1
2 CpaBHEHME IEHCTBUTENBHBIX YACET 1
23 ApudMeTHIeCKHi KBaJIpaTHBIN KOPEHB 1
2 —
o4 YpaBHeHMe BUa X = a 1
25 CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX KOPHEH 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d862
26 | CaoiicTBa apupMETUYECKUX KBAJAPATHBIX KOPHEH 1 bubmiorexa [IOK
https://m.edsoo.ru/7f42d862




[IpeoOpazoBaHre YHUCIOBBIX BRIPAKEHUHN, COACPIKAIIUX 1 bubmmoreka [IOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[IpeoOpa3oBaHKe YUCIOBBIX BBIPKCHHIMA, COICPIKAIIIX bubnuorexa [JOK
1
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
[IpeoOpa3oBaHye YUCIOBBIX BBHIPAKCHHMA, COICPIKAIIIIX 1 bubnuorexa [JOK
KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeoOpa3oBaHye YUCIOBBIX BRIPAKEHHM, COJIEPKAIINX bubnnorexa [JOK

KBaJIpaTHbIE KOPHU ! https://m.edsoo.ru/7f42e262

I''TABA 3. YUCJIA U BBIYMCJIEHUSA. CTEIIEHD C HEJIBIM ITIOKA3ATEJIEM

bu6moreka [IOK

CTeners ¢ neEM NokasaTeneM 1 https://m.edsoo.ru/7f4354a4

CrannapTHas 3anuch ncia. Pasmepsr 00beKTOB
OKPYXaIoIIero Mupa (0T dJIEMEHTAPHBIX YaCTHIL 10 bubmuorexa [JOK

KOCMUYECKUX 00BEKTOB), JUTUTEILHOCTh MTPOLIECCOB B https://m.edsoo.ru/7f436098
OKPYKaIOIlleM MUPE

CBOJICTBA CTEIEHMU C IIEJIBIM ITI0Ka3aTeIeM 1 bubmnorexa LLOK
https://m.edsoo.ru/7f435648

CBOJCTBA CTEIEHHU C IIEJIBIM ITI0Ka3aTeIeM 1 bubmmorexa LLOK
I https://m.edsoo.ru/7f435648

CBOJICTBA CTEIIEHHU C IIEJIBIM ITI0Ka3aTelIeM 1 bubmnorexa LIOK
I https://m.edsoo.ru/7f435648

CBOJICTBA CTEIIEHHU C IIEJIBIM ITI0Ka3aTelIeM 1 bubmnorexa LIOK
https://m.edsoo.ru/7f43599a

. bubmuoreka [JOK

CBOJICTBA CTENEHHU C LIETIBIM ITOKa3aTeIeEM 1

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

KonTtpoabHnas padora Ne2 no remam "KBaapatHubie

kopHU. Ctenenu. KBagpaTHblii Tpex4ien" 1 1 Bubamorexa HOK

https://m.edsoo.ru/7f42ec80

I'JIABA 4. YPABHEHUSA U HEPABEHCTBA. KBAJIPATHBIE YPABHEHUS. KBAJIPATHBIN TPEXYJIEH

bubmmoreka [JOK

KBagpatHoe ypaBHeHHE 1 https://m.edsoo.ru/7f42eela




bubmuoreka [JOK

40 | HemnonHoe KBaJpaTHOE ypaBHEHHE hitps://m.cdsoo.ru/Tf42ee]a
41 HenonHoe kBazpaTHOE ypaBHEHUE bubmorexa [JOK
https://m.edsoo.ru/7f42eela
42 | ®dopmyna KOpHEH KBaJApaTHOrO YpaBHEHUS bubnmorexa LOK
https://m.edsoo.ru/7f42f158
43 | ®dopmyna KOpHEH KBaJApaTHOTO YpaBHEHUs bubnmorexa LOK
https://m.edsoo.ru/7f42f3f6
44 | ®opmyna KOpHEH KBaJApaTHOrO YpaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42f5a4
bubmmoreka [{OK
45 | Teopewa Buera https://m.edsoo.ru/7f42fef0
bu6moreka [IOK
46 | Teopema Buera https://m.edsoo.r/7f430076
47 Pemenue ypaBHeHM, CBOIAIIUXCSA K KBAAPATHBIM bubmorexa LIOK
https://m.edsoo.ru/7f43c542
N bubmuorexa [JOK
48 Pemenue ypaBHeHMH, CBOIAIINXCSA K KBAJPATHBIM hitps://m.edsoo.rw/743c3d0
49 [Ipocreiime npoOHO-pallMOHANBHBIE YpaBHEHUS bubmorexa LOK
https://m.edsoo.ru/7f4328c6
50 | Ilpocreiimme qpoOHO-palMOHATBHBIC YPABHCHUS Brbmaorexa LTOK
https://m.edsoo.ru/7f432b6e
51 Pemienne TeKCTOBBIX 3a71a4 C TOMOIIBIO KBaJAPATHBIX bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f42f75¢
52 Penienne TeKCTOBBIX 3a/1a4 C TOMOIILIO KBaJAPATHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7{42{8f6
53 KBanpaTHbiii TpéxuiieH
54 KBanpatsslii TpExuneH
55 Pa3znoxenue kBagpaTHOro TpEXUIEHA HA MHOKHUTENN Eubmiorexa TOK

https://m.edsoo.ru/7f42£d38




56

Pa3noxxeHue kBapaTHOroO TpEXUIeHa HA MHOKUTENIH

bubmuoreka [JOK
https://m.edsoo.ru/7f42fd38

57

KonTpoabHnas padora Ne3 mo teme "KBagpaTHbie
ypaBHeHus'

1

1

bubauoreka [IOK
https://m.edsoo.ru/7f4301£2

I'JIABA 5. YPABHEHUSA 1 HEPABEHCTBA. CHCTEMBI YPABHEHUM

58

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, MpuMepsl pelieHNsl ypaBHEHUH B LENIbIX
YHUCIaxX

59

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl pelieHnsl ypaBHEHUN B LIEJIbIX
YHUCIIaxX

60

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl pelieHns] ypaBHEHUN B LEJIbIX
YHUCIIaxX

61

Pemenue cucteM nByX JIMHEHHBIX YPABHEHUN C IBYMSI
MIepEeMEHHBIMU

62

Pemenue cucteM AByX JIUHEHHBIX YPAaBHEHUM C IBYMSI
MIepEeMEHHBIMU

63

Pemenue cucteM AByX JIMHEHHBIX YPAaBHEHUU C IBYMsI
MIePEeMEHHBIMU

64

[Ipumepsl penieHns: CUCTEM HETMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

65

[Ipumeps! perieHns cucTeM HeTMHEHHBIX YpaBHEHUM C
JIBYMsI IEPEMEHHBIMU

66

I'padmyeckas uHTEpHIpeTallvs YPaBHEHUS C ABYMS
MIEPEeMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU

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

67

I'paduueckast UHTEpIIpeTALUs YPAaBHEHHS C ABYMS
NIEPEMEHHBIMHU U CUCTEM JINHEWHBIX YPaBHEHUH C
JIBYMs IEpEMEHHbBIMU

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




63 Pemenne TeKCTOBBIX 3a7au C IIOMOIIBbIO CUCTEM 1
YpaBHEHUI
69 Pemenune TeKCTOBBIX 3ajjau C IOMOIIBIO CUCTEM 1
YpaBHEHUU
70 Pemenune TeKCTOBBIX 3ajjau C IOMOIIBbIO CUCTEM 1
YpaBHEHUU
I'JIABA 6. YPABHEHUSA U HEPABEHCTBA. HEPABEHCTBA
71 HucnoBsle HEpaBEHCTBA U UX CBOMCTBA 1
7 YUucnoBsle HEpaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 0/1HOM NTEpEeMEHHOI 1
74 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX 1 bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f42c¢692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM MEPEMEHHOM U HX 1 bubmuorexa [JOK
peleHne https://m.edso0o.ru/7f42¢840
76 JIuHeiHbIe HEpaBEHCTBA C OJHOM IEPEMEHHOM U MX 1
peuieHue
77 CucTteMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN 1 bubnunoreka [JOK
U UX pELICHUE https://m.edsoo.ru/7f42cb88
73 CucTteMbl TUHEUHBIX HEPABEHCTB C OJIHOM MEPEMEHHON 1 bubnunoreka [JOK
U UX pELICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C OJJHOM epEMEHHON 1
U UX pELICHUE
30 N300paxkenue perieHus JTMHEHHOTO HEPaBEHCTBA U X 1 bubnunoreka [JOK
CUCTEM Ha YUCIIOBOU IIPSIMOM https://m.edsoo.ru/7f42c9e4
31 N306pakeHue pereHus JTMHEHHOTO HepaBEHCTBA U UX 1 bubnuorexa [IOK
CUCTEM Ha YMCIIOBOU IPAMOU https://m.edsoo.ru/7f42c¢9e4
32 KonTpoabsnas pabora Ne 4 mo remam 1 1
"HepaBencTrBa. Cucrembl ypaBHeHH'"




TI'JIABA 7. ®YHKIIUU. OCHOBHBIE IIOHATUSA

bu6mmoreka [{OK
83 Tonsrue pynKumm ! https://m.edsoo.ru/7f433c12
34 OO6nacTb onpeaeneHuss U MHOKECTBO 3HaUEHUN 1 bubnuorexa [JOK
GbyHKITIT https://m.edsoo.ru/7f433d84
35 CriocoObl 3a1aHus QyHKIMMA 1
36 I'paduk pynkimum 1
]7 CpoiicTBa (hyHKIIMH, UX OTOOpakeHHe Ha rpaduke 1
I'TIABA 8. ®YHKIIUU. YUCJTOBBIE ®YHKIIUU
38 Urenue u nocrpoeHue rpadpukoB GyHKIHMA 1
29 [Tpumepst rpadkoB GYHKIIHI, OTpaKAIONTAX 1
peasibHbIE MPOIIECChHI
90 DYHKIIMH, OMTUCHIBAIOIIUE TIPAMYIO M 0OpaTHYIO 1 bubmuorexa [JOK
IIPOMOPLIMOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu https://m.edsoo.ru/7f434bbc
91 I'unepbona 1
9 I'unepbona 1
— w2 bubmuoreka [JOK
93 | Tpadux dynwwmi y =x ! https://m.edsoo.ru/7f4343¢2
— w2 bubmuoreka [JOK
94 | T'padux dynwwma y =X ! https://m.edsoo.ru/7f434572
95 Oynkumu y =x2, y = x3, y = Vx, y = |x|; rpadudeckoe 1 bubnunoreka [JOK
pelieHue ypaBHEHU U CUCTEM YpPaBHEHUN https://m.edsoo.ru/7f434d38
96 Oyukumu y =x2, y = x3, y = Vx, y = |x|; rpadudeckoe 1 bubnunoreka [JOK
pELIEeHUE YPABHEHUN U CUCTEM YPAaBHEHHI https://m.edsoo.ru/7f434eb4




I'JIABA 9. HIOBTOPEHUE U OBOBILIEHUE

97 [ToBTOpEHNE OCHOBHBIX NOHSATUIA U METOJ0OB KYpCOB 7 U 1 bubnuorexa [JOK

8 Kimaccos, 00001IIeHIE 3HAHUI https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX NOHSATUIA U METOJ0OB KYpCOB 7 U 1 bubnuorexa [JOK

8 Kimaccos, 00001IIeHIE 3HAHUI https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJOB KypCOB 7 U 1 bubnuoreka [JOK

8 kiaccos, 00001IeHIE 3HAHUIT https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJ0OB KypCOB 7 U 1 bubnuoreka [JOK

8 kiaccos, 00001IeHIE 3HAHUIT https://m.edsoo.ru/7f4376b4
101 | Hrorosasi KOHTpOJbHas padoTa 1 1 Etlt/llfs?/l//lrz?;?ilscjogu(/);ﬁ 436b88
102 [ToBTOpEHNE OCHOBHBIX OHATUM U METOJ0B KypCOB 7 1 1 bubmuorexa [JOK

8 ximaccoB, 0000IIeHIE 3HAHUI https://m.edsoo.ru/7f437858

OBULHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 5 0




9 KUIIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
ugposbie
Ne Hara unpp
Tema ypoka o0pa3oBaTe/ibHbIE
n/m Konrpoabubie | IlpakTuueckue | HM3yYeHUs:
Bceero pecypcbl
padoTsbI padoThI
I'JTIABA 1. YUCJIA U BBIMUCJIEHUSA. IEUCTBUTEJBHBIE YUCJIA
ParmmmonansHbIe yncia,
1 HUppaLMOHAIIBHBIC YHACIIA, KOHEYHBIE U 1
OECKOHEYHBIC JIECATUYHBIC TPOOH
MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCE]T,
2 IeHCTBUTENILHBIC YHMCIIa KaK 1
OECKOHEYHBIC JIECATUYHBIC IPOOH
B3anMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEK/ly MHOKECTBOM JENCTBUTEIBHBIX 1
YHUCENT U MHOKECTBOM TOYEK
KOOPJMHATHOM MPsIMOM
CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
4 apupMeTHYECKUE IEHCTBUSI C 1
JNEHUCTBUTEIbHBIMU YUCIAMU
5 [TpubnmxkEHHOE 3HAUCHNE BETUYHHBI, 1
TOYHOCTH MPUOIIMKECHUS
6 OxkpyrieHue ymcen 1
7 OxkpyrieHue ymcen 1
3 [Ipuknnka v oLleHKa pe3yabTaTOB 1
BBIUYHCIICHUI
Bxoanast koHTpO/IbHAs padora Nel
9 1 1




TJIABA 2. YPABHEHUSA U HEPABEHCTBA. YPABHEHU S C OJJHOM MIEPEMEHHOM

JIuneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10 . .
YPaBHEHUH, CBOJANINXCSA K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHeHue. Pemienue
YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
KBagparHoe ypaBHeHue. Pemenue
12 YpaBHEHUH, CBOJSIIMXCS K bubnnorexa HIOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparHoe ypaBHeHue. Pemenue
13 YPAaBHEHUH, CBOJALIMXCS K bubmmorexa LOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUs bubmotexa LOK
https://m.edsoo.ru/7f43c¢3d0
15 bukBagpaTHbie ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43c¢3d0
[Tpumepsl perieHns: ypaBHEHU
16 TpeThel 1 YeTBEPTOU CTEreHen
pPAa3JI0)KEHUEM Ha MHOKUTEIN
[Ipumepsl penieHns: ypaBHEHUM
17 TPEThE U YETBEPTOM CTEIECHEI
pAa3JI0)KEHUEM Ha MHOKUTEIN
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATIBHBIX bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemienue TekcToBBIX 3a1a4
anredpandeckuM METOJI0M
71 Pemenue TekCcToBBIX 3a1a4
anredpanvdeckuM MeTOJ0M
2 Pemenue TekCcToOBBIX 3a1a4

anre6panqec1<HM MCTOIOM




KonTpoabnas pabora Ne 2

23 «YpaBHeHHH C OJHOM IepeMEeHHOI»
T'JIABA 3. YPABHEHUSI U HEPABEHCTBA. CHCTEMBI YPABHEHUM
o4 YpaBHeHUE C IByMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHEeHUE C IBYMsI IEPEMEHHBIMU U bubnuoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMU U €€ pelieHne
27 Cucrema 1ByX JINHEVHBIX YPAaBHEHHH C
JBYMSI TIEPEMEHHBIMU U €€ peleHne
8 Cucrema 1ByX JINHEVHBIX YPAaBHEHHI C
TBYMSI TIEPEMEHHBIMU U €€ pelieHne
9 CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMU U €€ pelIeHue
Pemenne cucrem 1B aBHCHHI,
30 OJIHO U3 KOTO leinﬁgﬁoe a oe bubmorexa LOK
a LOTOD e 24 https://m.edsoo.ru/7f43d23a
— BTOPOM CTENIEHU
Pemenne cucrem 1B aBHCHHI,
31 OJIHO U3 KOTO LIXJJIH/I};IXegfloe a oe Enbmorexa OK
g OTOp - & 2IPYT https://m.edsoo.ru/743d55a
— BTOPOM CTENIEHU
Pewienne cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpOU CTEIECHU
Pewienue cucrem IByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JUHENHOE, a IPyroe
— BTOPOM CTEIICHU
34 I'padmyeckas uHTEpIpETALINS CUCTEMBI

ypaBHEHUH C IByMs IT€pEeMEHHBIMU




Pemienne TeKCTOBBIX 337124

35
anreOpandeckuM crocobom
36 Pemenue TekCTOBBIX 33124
anreOpandeckuM crnocobom
MyHuuMnajibHass KOHTPOJIbHAs
37 padora Ne 3
I'JTIABA 4. YPABHEHUS U HEPABEHCTBA. HEPABEHCTBA. CUCTEMbI HEPABEHCTB
38 UucnoBbie HEpaBEHCTBA U UX CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa LOK
p https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubmuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubmuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7{f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U X PEUICHUE
a4 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U X PEIICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX PEIICHUE
16 KBagparHbie HepaBEeHCTBA U UX bubnunoreka [JOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBEeHCTBA U UX bubnunorexa [JOK
peuenue https://m.edsoo.ru/7f43b21e
48 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK
peuienue https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX

pelieHue




KBaI[paTHBIe HCPAaBCHCTBA U UX

50
pelieHne
I'padbunueckas uarepuperamus
51 ngg;eHCTB u CI/ICTEMpHepaBCHCTB c bubnmorera [TOK
https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'paduueckast uHTEpIIpETAIIS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
KonTpoabHas padora Ne 4 mo reme
53 "HepaBenctBa' 1
I'TIABA 5. ®YHKIIUU
54 Ksanparuunas ¢pysknus, e€ rpaduk u bubnuoreka [IOK
CBOICTBA https://m.eds00.ru/7f4396¢6
55 Ksangparnunas pynkmous, e€ rpadux u bubnuoreka [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 Ksagparnunas pynkmous, e€ rpadux u bubnuoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabosia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
napaboJibl, OCb CAMMETPHUH HapadoJIbl https://m.edsoo.ru/71439eb4
[Tapa6osia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
58
1apaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6osia, KOOpIMHATHI BEPIIHHBI bubnunorexa [JOK
napaboJibl, OCb CAMMETPHUH NapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6osia, KOOpIMHATHI BEPIITHHBI bubnunorexa [JOK
1apadoJibl, 0Cb CHMMETPHH MapadOJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboma, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPUH apaloJIbl https://m.edsoo.ru/7f43a526
62 [Tapa6oma, KOOpAUHATHI BEPIIMHBI

napaboJbl, 0Cb CHUMMETPUH MapaldoJIbl




I'paduxn Gynkmmii: y = kx, y=kx + b,

63 y=k/x, y=x3, y=vx, y=[x]|
I'paduxn Gynxmmii: y = kx, y=kx + b,
64
y=k/X, y=x?, y=vX, y=|x]
I'paduxn Gynxmmii: y = kx, y =kx + b,
65
y=k/X, y=x?, y=vX, y=|x]
I'paduku pynkumit: y =kx, y=kx +b,
66
y=k/x, y=x3, y=vx, y=[x]|
I'paduku pynkumit: y =kx, y=kx +b,
67
y=k/x, y=x?, y=vX, y=|x]
I'paduku pynkuuit: y =kx, y=kx +b,
68
y=k/x, y=x3, y=vx, y=[x]|
o {(((I))HTI:COJIBH:ISI padora Ne S o Teme Bubamorexa IOK
YHKIHH https://m.edsoo.ru/7f43ab84
TI'JIABA 6. YUCJIOBBIE ITOCJIEAOBATEJIBHOCTH
70 IlonsTtue uncmoBoit bubmuorexa [JOK
IOCJICIOBATECIIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3
1 | e e o Bumorea 101
peKypp pMy. pMy. https://m.edsoo.ru/7f43ebda
N-ro 4wieHa
7 ApubdmMernueckas ¥ TeOMETpUUYECKas bubnuoreka [JOK
oporpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmMernueckas ¥ TeOMETpUUYCCKas bubnnoreka [JOK
oporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIibl N-ro wieHa apupMeTuyecKon
74 U FSOI\ZICTPI/I‘ICCKOI\/’I npofpicmﬁ CYMMBI bubsmotexa [IOK
> https://m.edsoo.ru/7f43f58a
MIEPBBIX N YWICHOB
@ _ o
s OPMYIIBI N-TO "IeHa apI/I(bMe:l:I/I‘{eCKOI/I Bu6miorexa 1IOK
Y TEOMETPUUYECKON MPOTPECCUi, CyMMBI

TICPBLIX N YWICHOB

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




dopmyIiiel n-ro wieHa apupMeTuIecKon
PMY. pud bubmuoreka [JOK

76 U F€OMETPUYECKON ITPOTPECCUil, CyMMBI 1 hitps://m.cdsoo.w/Tf43f0c6
TIEPBHIX N YWICHOB
dopMyIel n-ro YiaeHa apudMeTHISCKON
77 u FSOBZICTPHHGCKOﬁ Hpofpgcnﬁ CyMMBI 1 bubnmorexa LOK
’ https://m.edsoo.ru/7f43{72e
TIEPBHIX N YWICHOB
dopMyIel n-ro YiaeHa apupMeTHIECKON
78 u FSOI\/}IIGTpHLIeCKOﬁ npofpgc):cm?l CYMMBI 1 bubmmorexa LOK
’ https://m.edsoo.ru/7f43{8a0
TIEPBHIX N YWICHOB
N3obpaxenue 4ieHOB
79 apuMETUYECKON U TEOMETPUUECKON 1
MPOTrpecCUi TOYKAMHU Ha KOOPAUHATHOM
IUIOCKOCTH
N3obpaxenune 4wieHOB
30 apuMETUIECKON U TEOMETPUUECKON 1
MPOrpeccuil TOYKaMu Ha KOOPAMHATHOM
MIOCKOCTH
81 JIMHENHBIN ¥ SKCIOHEHIIUAIbHBIA POCT 1
bu6mmoreka [IOK
82 CroxHble TTPOTICHTEI 1 https://m.edsoo.ru/7f43feOe
bu6mmoreka [JOK
83 | CroxmbIe MpouCHTEI ! https:/m.edsoo.ru/7£4401a6
Kourpoannas padora Ne 6 mo reme
84 "‘{ncﬁomﬂe nolz.ﬂe oBaTeJbHOCTH" 1 1 Bub.morexa HOK
A https://m.edsoo.ru/7f4404£8
I'VIABA 7. IOBTOPEHUE, OBOBILIEHUE, CUCTEMATHU3ALUSA 3HAHUM
[ToBTOpEeHUE, 0000IICHNE 1
cHCTeMaTHu3aImus 3HaHuH. 3anch,
85 CpaBHEHHE, JEUCTBHUS C 1

NeWCTBUTENBHBIMU YHCIIaMH, YU CIIOBas
npsmMas




86

[ToBTOpEHUEe, 0600IICHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHHUS, TPONOPLIUU

87

[ToBTOpEHUe, 0600IICHNE U
cucreMmarusanus 3HaHuil. OKpyrieHue,
npuOIIMKEHHE, OIICHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusa 3HaHn. Pemenne
TEKCTOBBIX 33J]1a4 apu(PMETHIECKUM
CII0COO0M

bubmmoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEenue, 0600IICHNE U
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO0O0OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHuUEe, 0600IICHNE 1
cucTeMatusanys 3Hanui. Pemnenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0CO0OOM

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

91

[ToBTOpEeHuE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeobOpazoBanue aredpanyecKux
BBIPKCHUH, TOMTYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeoOpazoBaHue aredpanyecKux
BBIPQKCHUH, TOMYCTUMbIC 3HAUCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEeHUE, 0000IICHNE 1
CHUCTEMaTH3aIMsl 3HAHWM.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/71444612

94

[ToBTOpeHnue, 060061eHNE 1
crcTeMaTH3aIlHsl 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94




[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, JOITYCTUMBIC 3HAYCHU A

95

[ToBTOpEHUe, 00600MIICHNE U
cucremaTusauus 3Hanuii. OyHkuu:
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX

GbyHKIII

bu6mmoreka [{OK
https://m.edsoo.ru/7f444¢56

96

[ToBTOpEeHue, 0600IICHNE U
cucrtemaTusanus 3HaHui. OyHKkuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINNA

bubmmoreka [{OK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEenue, 0600IICHNE U
cucreMarn3anus 3HaHu. OyHKINN:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINNA

bu6moreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHuUEe, 0600IICHNE 1
cuctemaTusanus 3Hanu. OyHkiuu:
MMOCTPOCHUE, CBOMCTBA U3yUCHHBIX

byHKINNA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHuE, 0600IICHNE 1
cucreMaruzarus 3Hanui. [ paduaeckoe
pelIeHre ypaBHEHUN U UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHUE, 0600IICHNE 1
cucteMaruzanus 3HaHui. [ padudeckoe
pelIeHne ypaBHEHUH U UX CUCTEM

101

HTorosasi KOHTpPOJbHAsA padoTa

102

O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

Anre6pa: 7 ki / aBropsr: FO.H. Maxkapsrues, H.I'. Mungrok, K.W. Hemkos, C.b. CyBopoga,
[Ipoceemenue, 2024r;

- Anrebpa: 8 . / aBTopsl: FO.M. Komsrun, M.B. Tkauesa, H.E. ®enoposa, M.1.111a0yHuH.
[Ipoceemienue, 2018 T;

- Anre6pa: 9 xi. / aBTopel:FO.M. Konsrun, M.B. TkaueBa, H..E. ®enoposa, M.U. 111abynun,
[Ipocsemienue, 2020 r.

- AnreOpa. Ilunakruueckue matepuansl 7-9 ki.asropsl: M.b. Tkauesa,H..E. ®enoposa, M. .
abynun. [IpocBemienue, 2018 r.

METOJNYECKHUE MATEPHAJIBI IJIAA YUYUTEJISA
Anrebpa: 7 k. / atopsl: FO.H. Makapserues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoga,
[Ipocsenienue, 2024r;
- AnreGpa: 8 k1. / aBropsl: FO.M. Konsrun, M.B. Tkauesa, H.E. ®enoposa, M.1. [IlaGyHuH.
[Ipoceemenue, 2018 T;
- AnreOpa: 9 k. / aBropsl: FO.M. Konsrun, M.B. Tkauesa, H..E. ®enoposa, M.U. l11abynuH,
[Ipocsenienue, 2020 r.
- Anre6pa. {unaktuyeckue Mmarepuaisl 7-9 ki./ aBropel: M.b. Tkauera, H..E. ®enoposa, M.1.
[Ma6ynun. IIpocsemienue, 2018 1.
N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1. Iloptan nucrtannuonHoro odyuenwus (do2.rcokoit.ru). HTepakTUBHBIE KyPChI IO OCHOBHBIM
IpeaIMeTaM MIKOJIbHOM MPOrpaMMbl;
2. Poccuiickas anekTpoHHas mkoja (resh.edu.ru). Buaeoypoku u TpeHaKepsl 10 BceM Yy4eOHbIM
npeaIMeTam;
3. MockoBckast anekTpoHHas mkosia (uchebnik.mos.ru/catalogue). Bugeoypoku u ciieHapuu
YPOKOB;
4. Ilopran UaTepHet ypok (interneturok.ru). bubimoTreka BUAEOYPOKOB 10 IIKOJIBHOM
MPOrpaMMme;
5. opran SAxnace (yaklass.ru). Buneoypoku u TpeHaxeps;
6. [Tnomanka Obpa3zoBatensHoro nenrpa «Cupuyc» (edu.sirius.online);
7. [lopTtan moAroToOBKH 00Yy4arOIIUXCsl K TOCYJapCTBEHHON UTOroBo# arrtectanuu “‘Peury OI'D”
(oge.sdamgia.ru);






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 250795864576837559433845704902184217507778640381
Bnageney ®Enoposa TaTbAHa HUKoNaeBHa

OeicTevTened C 09.09.2025 no 09.09.2026



http://www.tcpdf.org

		2026-09-02T16:02:53+0500




