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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAODKEHUsI 00pa30BaHus U B TOBCEIHEBHOM KU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOM SBJICHUN U MPOLIECCOB
B MpUpOAEe W OOIIeCTBE, POJIM MAaTEeMaTHUYECKOTO MOJACIUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX ISl alafTallii B COBPEMEHHOM IH(poBOM
obOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHKUE |
aHamoruto.  OOyuenue  anreOpe  mpeArnoiaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JICATENIbHOCTH OOYyYalolUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1miero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KAaTEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepkKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TMM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BAThCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejeseHue, npeoOpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyinbl. Beraucienus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrouwieHbl. CteneHp MHOrousieHa. Cino)KeHue, BhIYUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, IMpaBujiia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C IBYMsI IEpEeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UuciioBsle IpOMEXYyTKU. PaccTosiHue mexnay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca W opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn

y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.
8 KUIACC

Yucaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBaIPAaTHBIX KOPHEHW M WX MPUMEHEHHUE K IPE0Opa30BAHUIO YHUCIOBBIX BBIPAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUH, CBOASAIINXCS K JUHEHMHBIM M KBaJAPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anredOpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUA

[Tonsitue Qynkmuu. OOIacCTh ONpEACNICHUS W MHOXKECTBO 3HAYCHHM
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
3aBHCHMOCTH, uX rpadukn. OyHkumn Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHBbIE U OSCKOHECUHbBIC
JecATUYHbIE TpoOu. MHOXECTBO JAEHCTBUTEIBHBIX YHUCEN, JEHCTBUTEIIHHBIC YHCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JCHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYKAIOIIETO MHpPa, JJIMTEIBHOCTh IPOIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BBIYUCICHHIA.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOISIIMXCA K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palioHaIbLHBIX ypaBHECHHH. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEeHHbIMH M €ro Tpaduk. PemieHue cuctem IByxX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemmenue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMMU.

DyHKIUA

KBagpatnunas ¢dyukius, €€ rpaguk u cpoicra. Ilapabona, koopauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH 1apadobl.



Ipaduxu pyrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x|, 1t ux
CBOMCTBA.

YucoBble OCTEI0BATEIHHOCTH U MPOrPecCHU

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U T€OMETPUUYECKON MTPOrpecCcHil, CyMMBbI IIEPBBIX NUJICHOB.

N300pakeHre YiIeHOB apu(PMETHUYECKOM U TE€OMETPUYECKOW MpOrpeccuii
TOYKaMHM Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.

Ci1oHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIECIIHOW MpodecCHOHATbHOU
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETMYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEIEHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM I pelieHus 3a1ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHMAM COLMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM NESITENbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBblesiornyeckueeicTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATWH, YCTAHABIWBATH  CYIIECTBCHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISTh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTeIbCKHe e MCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICIOBATEILCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEAOBaHME IO  yCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO KPHUTEPHUSM, MPEAIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CAMOCTOSTEIBHO  BBHIOMpATh  (opmat
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 11CJIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATh OPraHU3AIHIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl U KOOPJIUHUPOBATH CBOM JICUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTAaBJISITH IIJIaH, AJITOPUTM pEIICHUs 3aaauu (WIu €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINHTE/IJIEKT:

BJIQJIETh CIOCOOAMU  CaMOIIPOBEPKH, CaMOKOHTpPOJISI IIipoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW LEIH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
crocoObl U MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YHCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJsireOpanyecKkue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JIMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
ypaBHEHHSI.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHYIO TPSIMYI0 TOYKY, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpAWHATaM, Jy4Yd, OTPE3KH, HHTEPBaJbl, 3alMCHIBATh YHUCIIOBBIE
IPOMEXKYTKHU Ha anre0pandeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHU, UCIOIb3YysSd MPU HEOOXOJMMOCTH KaJbKYyJATOP, BBITOJHITH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amUCH OONBIINX M MalIbIX YHCEN C MOMOIIBIO JACCITUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHATh TOHSITHE CTENEHH C TIENbIM T[OKa3aTeJeM, BBIOIHATh
npeoOpa3oBaHus BRIPAKECHHIA, COIEPIKALTNX CTETICHH C EJIBIM TIOKa3aTeeM.

BEIMOTHATE TOXKAECTBEHHBIE MpeoOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPaBWJI JCHCTBUI HAJl MHOTOWICHAMH U aNreOpandecKuMH IPOOsSMHU.

PacxitanbiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumMeHaTh peoOpa30oBaHusl BRIPAXKCHHUN ISl PEIICHUS Pa3IUYHbIX 3a/1a4 U3
MaTeMAaTHUKH, CMEXHBIX MMPEIMETOB, 3 peaTbHON MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHBIC YPaBHEHHS M PAallMOHAIBHBIC YpaBHEHUS,
CBOJISLITUECS K HUM, CHCTEMBI IBYX YPaBHEHUH C IByMsI IIEpEMEHHBIMHU.

[IpoBoaMTH MpOCTEHIIIME UCCICIOBAHUS YPAaBHEHUN M CHCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaQUUeCcKuX MpeAcTaBIeHI (yCTaHABINBAThH, UMEET
7Y ypaBHEHWE WM CHCTEMa YpaBHEHUH pPEIICHHUsS, €CITU MMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT COBECHOW (QOPMYTUPOBKH 3aaauu K e€ anreOpandeckoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB IS CpPaBHEHHUSA, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHMs), OMPENesITh 3HaueHHE (YHKIHUHM IO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
IpeIMeTHbIE PEe3yIbTaThI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE W TUCBMEHHBIC TPHUEMBI, BBINIOJHATH BBIUUCICHHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpamvdecKUuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHECHUW PEIUICHUS, €CIIM MUMEET, TO CKOJBKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (YHKIIMKM HM3Y4EHHBIX BHUIOB. [lOoKa3bIBaTh CXEMAaTHYECKH

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Crtpouth u n300pakaTh CXeMaTH4YECKH TpadUKH KBaJApPATUUYHBIX (DYHKITHH,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHYECKYH) TPOTPECCUU TPH
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBouacos DJIeKTPOHHBbIE
HanmenoBanuepasaesioB u
Ne n/m (ungposrbie)
TEMIIPOrpaMMbI Bceero Koutpoabsubiepa6orsl | IlpakTnyeckuepadoTsl
o0pa3oBaTe/bHbIEpPECYPCHI
1 Yucna v BeIUUCICHUS. ParnoHanbHbIe o5 1 bubmmoreka [{OK
4yuclia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJITCOPAHICCKHE BHIPAKCHILA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 Y 20 1
PABHCHIA 1 HepaBeHcTsa https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 K () 24 1
OOPAMHATH! H rpaduKi. PyHKIHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE H 00ODIICHHE https://m.edso0.ru/7f415b90



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Jara usyyenus
Ne NuauBuayanbHas DJIeKTPOHHbIE
Tema ypoka KounyecTBo
n/n 4acOB KOPPEeKIHOHHAsA undpoBbieodpazoBaTebHbIE
1o (akTHyecku padora pecypcsl
nporpamMmme
OIOPHBINA KOHCIIEKT,
HCIIOJIb30BAaHUEC
1 [TonsTHEpaLIMOHATTBHOTOYHCIIA 1
AJTAlITUPOBAHHBIX
HaATJISIIHBIX IT0CO0OUIH
OIOPHBINA KOHCIIEKT,
5 Apudmernueckue AeHCTBUS C 1 HCIIOb30BaHNE
palMOHANIBHBIMU YHCIIAMHU a/IalITUPOBAHHBIX
HaTJISIHBIX I10COOUIA
3 ApubmMernueckue IeUCTBUS C 1 KapTOUYKa- TPEHAKED,
palOHAIbHBIMU YHCIAMU HaMsITKa
4 ApubmMernueckue TEUCTBUS C 1 KapTO4YKa- TPEHAKED,
panuoHaJIbHBIMH YMCJIaMU [amsTKa
5 ApubdmMernueckue IeUCTBUS C 1 KapTOuKa- TPeHaXKEp,
panoHaJIbHBIMH YHCJIaMU [TamsTKa
5 ApudmMerrnueckue TeHCTBUS C 1 KapTOYKa- TPEHaXKEP,
palrOHANbHBIMH YHUCIAMU naMsATKa
7 CpaBHeHue, 1 KapTOYKa- TPEHaXKEP,
YHOPSAI0YMBaHUEPALIUOHAIBHBIXUNCET naMsTKa
3 CpaBHeHue, 1 KapTO4YKa- TPEHAXKED,
YHOpsA0YHMBaHHCPAMOHATIbHBIXUHUCEI HnaMsATKa
9 CpaBHeHue, 1 KapTO4YKa- TPEHAXED,

YIopsAA0YNBaHUCPAITUOHAJIBHBIXYUCCIT

ImaMsTKa




OHOpHBIﬁ KOHCIICKT,

UCITOJIb30BAHUE bubmuoreka [JOK
10 CreneHnp ¢ HaTypaJIbHBIMIIOKA3aTEIEM
a7[aTHPOBAHHBIX https://m.edsoo.ru/7f4211de
HaTJSAIHBIX T0CO0nit
1 c KapTouka- TpeHaxép, | buoOmmoreka [JOK
TENECHb C HATyPAJIIbHBIMIIOKA3aTEIEM
P amsATKa https://m.edsoo.ru/7f421382
1 c KapTouka- TpeHaxép, | buommoreka [JOK
TENCHb C HATyPAJIIbHBIMIIOKA3aTEIEM
P HaMATKa https://m.edsoo.ru/7f42154e
13 c KapTouka- TpeHaxép, | buOmmoreka [JOK
TENECHb C HATypAJIIbHBIMIIOKA3aTEIEM
P naMATKa https://m.edsoo.ru/7f4218be
KapTOUYKa- TPEHAXEP
14 CreneHsb ¢ HaTYpAJIbHBIMIIOKA3aTEIEM P ’
namMsTKa
OMOPHBINA KOHCHEKT,
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, UCIIOJIb30BaHHE
MIPOLIEHTHI U3 peaIbHOMN MPAKTUKU aIalITUPOBAHHBIX
HaATJISIHBIX IT0COOUIH
16 Pemennie ocHOBHBIX 3a/1a4 Ha JpooH, KapTOYKa- TPEHAKED,
MPOLEHTHI U3 PEATHbHON MPAKTUKH HaMATKa
17 Pemenne ocHOBHBIX 3a/1a4 Ha JpooH, KapTOYKa- TPEHaKED,
MPOLEHTHI U3 PEATbHON MPAKTUKH [TamsTKa
18 Pemenune ocHOBHBIX 3a/1a4 Ha JpooH, KapTOYKa- TPEHAKED,
MPOLEHTHI U3 PEATHbHOUN MPAKTUKH HaMATKa
OMOPHBIA KOHCIEKT,
19 [Ipu3Haky nenuMOCTH, Pas3JIoKEHHS Ha HCIIOIb30BaHNE
MHOKUTENHU HATYpPaJIbHbIX YUCEN a/IaITUPOBAHHBIX
HaTJISIHBIX T0CO0nii
20 [Ipu3Haky nenIMMOCTH, Pa3JIOKEHHS Ha KapTOYKa- TPEHaKEP,
MHOJKHTEIN HaTypaJlbHBIX YHCCII ITaMATKa
OITOPHBIN KOHCHEKT
21 Peanbnbie 3aBucumoctu. IIpsamas u P ’

HCIIOJIb30BaAHUEC



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOpaTHast MPOMOPIIMOHATBHOCTH

aJIan THPOBAHHBIX
HaISIOHBIX TOCOOHIT

Peanbubie 3aBucumoctu. Ilpsmas u

KapTO4YKa- TPEHAXKED,

22
oOparHasi MPONMOPIIHOHATEHOCTH maMsATKa
93 Peanbubie 3aBucumoctu. Ilpsimas u KapTOYKa- TPEHaKED,
oOpartHasi MPONOPIIHOHATEHOCTH maMsATKa
24 Peanbubie 3aBucumocTtu. Ipsimas u KapTO4YKa- TPEHaKED,
oOpaTHast MPONOPLUOHAIBHOCTH namsTKa
o5 KonTpomnbHas paboTa no teme amsITKa
"PanmonasibHbIe yncia"
OMOPHBINA KOHCHEKT,
UCIIOJIE30BAHUE bubnuorexa [JOK
26 BykBeHHbIEBBIpaXKEHUS
aZarTHPOBAHHBIX https://m.edsoo.ru/7f41feec
HaTJISIHBIX I10COOUIA
OMOPHBINA KOHCHEKT,
97 [TepemenHsle. HCIIOJIb30BAHUE
JlomycTrMble3HaYeHUSITIEPEMEHHBIX aanTHPOBAHHBIX
HarJsIIHBIX TOCOOMI
OMOPHBINA KOHCHEKT,
MCIIOJIb30BaHUE
28 dopMyItbl
aanTHPOBAHHBIX
HarJsIAHBIX TOCOOMI
KapTO4Ka- TPEHaXE
29 Dopmysbl P P P
aMsITKa
OMOPHBIA KOHCIEKT,
[IpeoOpazoBanre OyKBEHHBIX
N UCIIOJIb30BAHUE bubmuoreka [JOK
30 BBIpa)KEHUH, paCKphITHE CKOOOK U
aJIalITHPOBAHHBIX https://m.edsoo.ru/7f41fafa
MIpUBECHNE MOOOHBIX CIaraeMbIX o
HATJISIHBIX TIOCOOMIA
31 IIpeobpa3oBanne OyKBEHHBIX KapTouka- TpeHaxep, | bubmmorexa [JOK

BBIpAXKEHUH, paCKphITHE CKOOOK U

ImaMsTKa

https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

MIPUBEICHUE TTOI0OHBIX CIaraeMBbIX

[IpeoOpazoBanre OYKBEHHBIX

KapTO4YKa- TPEHAXKED,

32 BBIPAKEHUH, PACKPBITHE CKOOOK 1 naMsATKa
MpUBEJICHUE MOJOOHBIX ClIaraeéMbIxX
[IpeoOpazoBanrie OYKBEHHBIX KapTO4Ka- TPEHaKEP,
33 BBIPAKEHUH, paCKpbITHE CKOOOK U namsTKa
MpUBEIEHUE MTOJOOHBIX ClIaraeéMbIxX
OMOPHBIA KOHCHEKT,
34 CBoiiCTBa CTENEHU C HATYPAIbHBIM UCIIOJIb30BAHUE bubnuoreka [JOK
mokasareiieM aJanTHPOBAHHBIX https://m.edsoo.ru/7f421382
HaTJISIIHBIX IT0COOUIH
35 CBoiiCTBa CTENEHU C HATYPAJIbHBIM KapTouka- TpeHaxep, | Bubmmorexa [JOK
MoKazaTejemM namsTKa https://m.edso0.ru/7f42154e
36 CBolicTBa CTCTICHH C HATYPATbHBIM KapTouka- TpeHaxep, | Bubmmorexa [JOK
MoKazaTejiemM naMsTKa https://m.edso0.ru/7f4218be
OMOPHBINA KOHCIEKT,
37 MHOIOWICHEL UCIIOJIb30BAHNE bu6mmoreka [IOK
aJaITHPOBAaHHBIX https://m.edsoo.ru/7f42276e
HaTJISAHBIX TTOCOOMT
38 MHOTOWIEHBI Kaprouka- TpeHaxeép, | bubamorexa [IOK
namsTKa https://m.edso0.ru/7f422930
OMOPHBIA KOHCIEKT,
39 CnoskeHune, BRIYUTAHUE, HCIIOIB30BAHNE bu6mmoreka [JOK
YMHO>KEHUEMHOTOWJIEHOB a/lalTHPOBAHHBIX https://m.edsoo.ru/7f422af2
HaTJISIHBIX ITOCOOMT
40 CnosxeHue, BEIUNTAHUE, KapToyKa- TpeHaxep, | bubmmoreka [JOK
YMHO>KEHUEMHOTOYJIEHOB IaMsATKa https://m.edsoo.ru/7f422cc8
41 CnosxeHue, BEIUNTAHUE, KapToyKa- TpeHaxep, | bubmmoreka [JOK

YMHOKCHUEMHOT'OYJICHOB

ImaMsTKa

https://m.edsoo.ru/7f422fca
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CnosxeHue, BEIYNTAHUE,

KapTO4YKa- TPEHAXKED,

bubmuoreka [JOK

42
YMHO>K€HUEMHOTOWICHOB naMsATKa https://m.edsoo.ru/7f423182
ONOPHBIA KOHCHEKT,
. bubanorexa IIOK
43 DopMyIIBICOKPAIIEHHOTOYMHOKECHHS HCTOTL30BATHE 1
aJlanTUPOBAHHBIX https://m.edsoo.ru/7f42432a
HaIJISIOHBIX T0COOUI
) KapTouka- TpeHaxép, | buOmmoreka [JOK
44 DopMyIILICOKPAIIEHHOTO YMHOXKCHHUS
pMy. pam M aMsITKa https://m.edsoo.ru/7f42464a
) kaprouka- TpeHaxép, | bubauorexa [JOK
45 DOopMyITBICOKPAIIEHHOTOYMHOKEHHS P P P 1
IamsATKa https://m.edsoo.ru/7f424c12
) KapTouka- TpeHaxép, | bubmmorexa [HOK
46 DopMyITBICOKPAIIEHHOTOYMHOXKECHHS P P P 1
mamsATKa https://m.edsoo.ru/7f424fd2
} Kaprouka- TpeHaxeép, | bubmmorexa [IOK
47 DopMyIIBLICOKPAIIEHHOTO YMHOKECHHU
PMY. pail ™ namMsiTKa https://m.edsoo.ru/7f4251d0
OMOPHBINA KOHCIEKT,
UCIIOJIb30BAHUE bubmuoreka IHOK
48 Pa3znoxeHneMHOTOWICHOBHAMHOKUATEN 1
aZalTHPOBAaHHBIX https://m.edsoo.ru/7f423312
HaTJISIHBIX I10COOUIA
Kaprouka- TpeHaxép, | bubauoreka [[OK
49 Pa3znoxeHneEMHOTOWIEHOBHAMHOKUTEN P P P 1
MaMsATKa https://m.edsoo.ru/7f4237fe
Kaprouka- TpeHaxép, | bubauoreka [[OK
50 Pa3znoxeHneEMHOTOWIEHOBHAMHOKUTEN P P P 1
MaMsATKa https://m.edsoo.ru/7f4239de
apTOYKa- TPEHaXKE]
51 Pa3znoxxeHneEMHOTOWIEHOBHAMHOKUTEN KApTOHia- TPeHaNKep,
IIaMATKa
59 KonTtponbHas paboTa o teme MaMsATKa
"AnreOpanyeckue BbIpakeHus"
OHOpHBIfI KOHCIICKT,
53 YpaBHeHue, MpaBuiia MpeoOpa3oBaHus HCIIOIb30BAHME
YpaBHEHUS1, PABHOCUJIBHOCTh YPaBHEHUN aJIaNITHPOBAHHBIX

HaIISAHBIX TOCOOH



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
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JInHeHoe ypaBHEHHE C OJTHOU

KapTO4YKa- TPEHAXKED,

o4 IIEPEMEHHOM, pelIeHNEe TMHEUHBIX namsTKa
YpaBHEHU U
JIuHeitHOE ypaBHEHUE C OJTHOU KapTO4YKa- TPEHaKEP,
55 MEPEMEHHOM, PeIlICeHUE JTUHEHHBIX aMATKa bubmorexa LHOK
P o P https://m.eds00.ru/7f420482
ypaBHEHUU
JIuHeitHOEe ypaBHEHUE C OJTHOU KapTo4YKa- TPEeHaxEp,
56 NIEpEeMEHHOH, pelIeHne TMHEHHBIX namMATKa
YpaBHEHUU
OMOPHBINA KOHCHEKT,
N UCIIOJIb30BAHUE bubmuorexa [JOK
57 Pemenue 3agad ¢ moMoIIp0 ypaBHEHUH
aZlarTHPOBAHHBIX https://m.edsoo.ru/7f42064e
HaTJISIIHBIX IT0COOUIT
58 Pemenne 3agau ¢ moMoIIp0 ypaBHEHUH Kaprouka- TpeHakep, | bubmaoreka LIOK
naMsATKa https://m.edsoo.ru/7f420806
59 Pemenue 3a71au ¢ OMOIIBIO YPaBHEHMI Kaprouka- TpeHak€p, | bubmorexa [JOK
HaMsITKa https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ momMoIp0 ypaBHEHUH Kaprotka- Tpefiaep, | bubmmorexa [IOK
P IaMATKa https://m.edsoo.ru/7f420e6e
OMOPHBINA KOHCHEKT,
61 JIuneitHOE ypaBHEHUE C IBYMS HCIIONIb30BAHHE bubmuoreka [JOK
MIePEMEHHBIMU U €T0 Tpaduk a/IaITUPOBAHHBIX https://m.edsoo0.ru/7f427c32
HATJISJHBIX TTOCOOUH
62 JIuneliHOe ypaBHEHUE C IBYMSI KapTouka- TpeHaxep, | bubmmorexa [JOK
MIePEMEHHBIMU U €T0 Tpaduk aMsTKa https://m.edsoo.ru/7f427e8a
OHOpHLIfI KOHCIICKT,
63 Cucrema IByX JIMHEMHBIX YPaBHEHUM C UCIIOJIB30BAHUE bubnuoreka [JOK
JBYMsI IEPEMEHHBIMU aJIalITHPOBAHHBIX https://m.edso0.ru/7f42836¢

HaIISOHBIX TOCOOHI
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Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢

KapTO4YKa- TPEHAXKED,

64
IBYMS IICPEMEHHBIMHU ITaMATKa
65 Cucrema IByX JIMTHEMHBIX YPaBHEHUM C KapTouKa- TPeHaXED,
JBYMs IICPEMCHHBIMU naMATKa
66 Cucrema IByX JIMTHEMHBIX YPaBHEHUM C KapTouKa- TPeHaXED,
JBYMs IIEPEMCHHBIMU naMATKa
. KapTOYKa- TPEHAKE bubnuoreka [JOK
67 PemennecrucremypaBHeHU I P P P: 1
HaMATKa https://m.edsoo.ru/7f4284de
. KapTOYKa- TPEHAKE bubnuorexa [JOK
68 PemennecucremypaBHeHuit P P P 1
NaMATKa https://m.edsoo.ru/7f42865a
. KapTo4YKa- TPEeHamE bubmuorexa [JOK
69 PemennecucreMmypaBHeHuit P P b 1
namsATKa https://m.edsoo.ru/7f4287d6
. KapTo4yKa- TPEHaXE
70 PemennecucremypaBHeHU I P P P
HaMsITKa
o KapTOUYKa- TPEHaXE
71 PemennecucremypaBHeHUH P P P:
HaMsITKa
79 KonTtponbHas padoTa o teme HaMsITKa bubmuorexa [JOK
"JIuneitnpie ypaBHEHUS " https://m.edso0.ru/7f421044
OMOPHBINA KOHCHEKT,
. HCIIOJIb30BAHUE bu6mmoreka [JOK
73 KoopaunatatouknHanpsMou
aIAlTUPOBAHHBIX https://m.edsoo.ru/7f41de76
HATJISJHBIX TTOCOOUH
OMOPHBIA KOHCIEKT,
HCIIOJIb30BAHUE bubmuoreka [JOK
74 UK CnoBBIETIPOMEKYTKU
A/l THPOBAHHBIX https://m.edsoo.ru/7f41dff2
HATJISTHBIX TIOCOOM I
KapTOYKa- TPEHaXKE
75 UucnoBBIENIPOMEKYTKN P P P
aMsTKa
76 Paccrosnue mexy 1ByMsl TOUKaMU KapTOo4Ka- TPEHAXED,



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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KOOPAMHATHOU MPSMOMN

ImaMsiTKa

Paccrosnue Mexy 1ByMsl TOYKaMHU

KapTO4YKa- TPEHAXKED,

77
KOOPAMHATHOW MPSIMOMN naMsTKa
OMOPHBIA KOHCHEKT,
78 [IpsimoyronpHast cucTeMa KOOpJIMHAT Ha UCIIOJIb30BAHUE bubnuorexa [JOK
MIOCKOCTH aJlalI TUPOBAaHHBIX https://m.edsoo.ru/7f41el6e
HaTJISIHBIX T0CO0nit
79 [IpsimoyronpHast cucTeMa KOOpJIMHAT Ha KapTouka- TpeHaxep, | Bubmmorexa [JOK
IIJIOCKOCTH IaMsTKa https://m.edsoo.ru/7f41e42a
OMOPHBIA KOHCHEKT,
80 [Ipumepspirpadukos, VICIIOJIb30BaHUE bubnuoreka [IOK
3aIaHHBIX(POPMYITaMHU a/IalITUPOBAHHBIX https://m.edsoo.ru/7f41e8a8
HaTJISIIHBIX IT0COOUIH
81 [Tpumepspirpadukos, Kaprouka- TpeHaxep, | bubdmumoreka [JOK
3aIaHHBIX(POPMYTaMHU aMATKa https://m.edsoo.ru/7f41ed80
82 [Tpumeprirpaduxos, KapTOUYKa- TPEHAKED,
3aIaHHBIX(POPMYITaMHU aMATKa
83 [Tpumepsbirpadukos, KapTOYKa- TPEHaKED,
3aJIaHHBIX(pOPMYITaMHU HaMATKa
84 UrenuerpadgukoBpeanbHbIX3aBUCUMOCTEH Kaproika- Tperakcp, | bubmmorexa [IOK
p p IaMsITKa https://m.edsoo.ru/7f41ea24
. KapToyKa- TPEHaXEP,
85 UrenuerpadgukoBpeanbHbIX3aBUCUMOCTEH P P P
ImaMsITKa
OMOPHBIA KOHCIEKT,
86 TomsTred yHKmI UCIIOJIb30BAHUE bubmuoreka [JOK
yH aJIaITHPOBAHHBIX https://m.edsoo.ru/7f41ef06
HaTJISIHBIX T0CO0nii
OHOpHBIfI KOHCIICKT,
87 I'padukdynkunn

HCIIOJIB30BAHUEC
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aJlanTUPOBAHHBIX
HaISIOHBIX TOCOOHIT

ONOPHBIA KOHCHEKT,

88 - UCITOJIb30BAHUE bu6mmoreka [{OK
yH aJlanTUPOBAHHBIX https://m.edso0.ru/7f41f078
HaIISIOHBIX [T0COOH
. . KapTouka- TpeHaxép, | buommoreka [JOK
89 CaoiicTBa) yHKIIHIHA
yrxn namsTKa https://m.edsoo.ru/7f41f1fe
OMOPHBIA KOHCHEKT,
UCIIOJIb30BAHUE bubmmoreka [{OK
90 JInnerinasQyHKIUS
bymK aZarTHPOBAHHBIX https://m.edsoo.ru/7f427282
HaTJIAOHBIX ITOCOOMIt
. Kaprouka- TpeHaxeép, | bubmmorexa [IOK
91 JuneinasyHKIHAS
bymxt IaMsITKa https://m.edsoo.ru/7f427412
OMOPHBINA KOHCIEKT,
92 [TocTpoennerpadukaTMHEHHO WP YHKITIH MEHOTL30BARHE bubmorexa [TOK
p p yH aZalTHPOBAHHBIX https://m.edsoo.ru/7f426d1e
HaTJISIHBIX I10COOUIA
. . KapTouKa- TpEHAXKEP,
93 IT eHue e
ocTpoeHuerpapuKaTnHeHHON () YHKIIUH HaMATKA
OMOPHBINA KOHCHEKT,
UCIIONIB30BAHUE
94 r =
paukymKimmn y =jx| AN THPOBAHHBIX
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3HAHUHI

[ToBTOpEHNE OCHOBHBIX NOHATUN U

KapTO4YKa- TPEHAXKED,

bu6mmoreka [{OK

98 METOJIOB Kypca 7 Kiacca, 0000meHne 1 aMsATKa
. https://m.edso0.ru/7f429f32
3HAHU
[ToBTOpEHNE OCHOBHBIX MOHITHI U KapTo4Ka- TPeHaKED, Bu.
99 METOJIOB Kypca 7 Kiacca, 0000mmenue 1 aMsATKa nbmmorexa [IOK
N https://m.edsoo.ru/7f42a0e0
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHITHI U KapTo4Ka- TpeHaKED, Bu.
100 METOJIOB Kypca 7 Kiacca, 000o0meHne 1 naMsITKa nomorexa LHOK
. https://m.edsoo.ru/7f42a27a
3HAHUM
101 HrorosasikoHTposbHaspaboTa 1 amsITKa
[ToBTOpEHNE OCHOBHBIX MOHITHI U KapTo4Ka- TpeHaKEp, Bu.
102 METOJIOB Kypca 7 Kiacca, 0000IIeHne 1 namsTKa nommorexa LOK
. https://m.edsoo.ru/7f42a900
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1) Makapsrues FO. H., Munmiok H. I'., Hemkos K. U. u ap. / ITox pen.
TensikoBckoro C. A. Anrebpa. 7 kinacc. Y4eOHUK JJ1s1 00111€00pa30BaTeIbHBIX
oprannsauuid, AO «M3aparenscTBO «IIpocBenenne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1)Marematuka. Anredpa: /—9-e kiacchl: 0a30BbIi YPOBEHb: METOIMYECKOE
nocobue K npeAMeTHON JMHUM yueOHuKoB 1o anredope FO. H. MakaporueBa, H.
I'. Munmrok, K. U. HemkoBa u ap./ — 2-e u3z., ctep. — Mocksa:
IIpocsemenue, 2023

2) AnreOpa. 7 kilacc: TEXHOJIOTUYECKHUE KapThl ypokoB 1o yueOnuky FO. H.
MakapsriueBa, H. I'. Munntok, K. 1. Hemkosa u np./ aBr-coct U.B.
Yannsiruua. -Boarorpaa: Yuurens, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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