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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOAOIKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zButre y o0yJaromuxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTeMaTUYECKON HAayKOH SIBICHUI U MPOLECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCS: OHM HCIHOJB3YIOT JSAYKTUBHBIC W
WHIYKTUBHBIC PACCyKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIETEIbBHOCTH  O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBIsSeTCs peaau3alueil 1eaTeIbHOCTHOIO IPUHLINIIA 00 yUeHusl.

B crpyktype mnporpammbl yueOHOro Kypca «Ainredpa» Uis OCHOBHOTO
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
JMHUK: «Yucna u BEIYMCICHUSY, «ANreOpandeckue BhIPaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumuu». Kaxpas U3 3TUX coAepKaTelbHO-METOIUYECKUX
JVMHUNA pa3BUBaeTCs Ha NPOTSLKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPyTUMHU €ro JuHUsAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4arouumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
A3blK. B cBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJbHOTO  MaTeMaThudeckoro s3bika. CojepaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna W BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHu, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX IS TOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHWE OCBOCHHsI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro armapara, HeoOXOAMMOIro /i pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MaTEMaTHYECKUMX MoJieNiel, OMHCAHHUs MpPOLECcCOB U
ABJIIGHUNA peajdbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKkKe
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Coneprxanve QyHKIIMOHAIBHO-TpaUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIEH MaTeMaTHYECKOW Monenu
JUTSL OITCaHUSI U UCCIIEIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CrIOCOOCTBYET Pa3BUTHIO Y OOYy4YaIOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (QopmMupoBaHue
NPEeJICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUHU [IUBWIN3AIMHI U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna # BBIUKCICHUS», «AnTeOpanyeckue BBIpAXKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

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



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMoOHaNBHBIMK YucIaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
poowu.

CreneHnb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJesieHne, Mpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh OO0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIE 3aJlauyd Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MepeMeHHOU. [JomycTrmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beruncnenus mo popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK Y MIPUBEACHUS MOTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOTousieHa. Cl0KeHHe, BBIYUTaHUE,
YMHOXEHUE MHOIOYIeHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXXEHUA: KBaJpaT
CyMMbl M KBaApar pa3HocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxkenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHWSA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHUSI, peEIIeHHE JHUHEHHBIX ypaBHeHH. CoCTaBlE€HHE YpPaBHEHHH IO
YCJIOBHIO 3a7auu. PeneHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MoACTaHOBKHU. [Ipumepsl pelieHus TEKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM YpABHEHUM.

DyHKIUMN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. T'paduueckoe pelieHne THMHEHHBIX YPABHCHHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOJIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX NMPUMEHEHHUE K TPE0OPa30BaAHUIO YHCIIOBBIX BBHIpAKEHUN
Y BBIYMCJICHUSAM. [[€eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM NoKa3zaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AnrebGpanueckue BoIpakeHUusI AJiredpanyeckKue BbIpaKeHUst

KBanparnelii  TpEXWiieH, pas3jloXKEHHE  KBAJApPaTHOrO TpEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHbie BEIpaXKEHUS U KX TTPeOOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampaTtHoe ypaBHeHuwe, QopMyna KOpHEH KBaJpaTHOTO YpaBHCHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX yPAaBHEHUU C JAByMs NEpeMEeHHbIMU. lIpuMepbl pemeHus cucrtem
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qyakmuu. OOIacTh OmMpeneNeHdus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpauKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



DyHKINK, ONKCHIBAIONIUNE TMPSIMYI0 U OOpaTHYIO MPOIMOPIIMOHATIBHbIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PannionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OECKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yucen. [Ipukuika v oueHkKa pe3yabTaToB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapabGoma, KoOpauHATHI
BEpLIMHBI TapadoJibl, 0OCb CAMMETPUU MapadOJIbI.

I'padukn Gyaximit: y = kx, y =kx + b, y=k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEJ0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATBHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HU  (310pPOBOE  NUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pElIeHMs 3aad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIOMIMMCH YCJOBMSAM COUMAJIBbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM NE€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOIMMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W AEUCTBHs, (OpPMYyIHUpOBaThH W OICHUBATH PUCKH H
NOCIECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATWH, YCTAHABIWBATH  CYIIECTBEHHBIA  MPHU3HAK
KJaccu(UKaIuu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEoOpPa30OBBIBATh  CYKICHHS:
YTBEPAUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC M 0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUYEHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAaUBATh apPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKUNA WHCTPYMEHT ITO3HAHWS,
(GopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTaHABIWMBAaTh HCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIIOXKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEIOBaHME IO  yCTAHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNTLHO (DOPMYITHPOBATh 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKXKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

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

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

BbIOMpaTh (QopMy mpencTtaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3a/Jadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPHUTEPHUSM, MPEIIOKCHHBIM
yauTeIeM Win cPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHﬂ:



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMon 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JIPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CAMOCTOSTEILHO  BBIOMpAaTh  (opmaT
BBICTYILJICHUS C YY4ETOM 33714 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1I€JIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATH OPTaHU3AIINIO
COBMECTHOW pabOTBI, pacmpeneiisaTh BHABI padOT, JOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IIaTh MHCHHS HECKOJIBKHX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IUIaH, AJITOPUTM pEIICHUs 3ajauu (UIu €ro
4acTh), BHIOUPATH CIOCOO PEHICHUS] ¢ YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(POPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BIAJETh CIIOCOOAMHU  CAMONPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3ysbTaTa pelieHrus MaTeEMaTUIEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B [I€SATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, HAHIEHHBIX OMHUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABICHHOW IEIH
1 YCJIOBUSAM, OOBACHSATHh NMPUUUHBI JTOCTHKEHUS WA HEIOCTIKCHUS 1IEJIH,
HaXOJUTh OIIHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOImMICS TMOJTYYUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTass YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUYECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
crocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yucen K Apyrod (mpeoOpa3oBbBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOYMBATH PAllUOHAIBHBIC YHCTIA.

OKpyIJsTh yncna.

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

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELIEHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panyvecKkue BbIPaKeHU A

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TpPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsi — LEJOrO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM MOJIO0OHBIX CIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXUTENS, TPYIIHUPOBKU  CJIAraeMblx,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeodpa3zoBaHKsl MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHNUN JTMHEHHBIX YPAaBHEHHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl ABYX JIMHEHHBIX YPABHEHUI C ABYMs NEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBiiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHHWW MO YCIOBUKO 3aJadyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUHA

N3006paxkaTth Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMK 110 3HAYCHUIO €€ apTryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIINIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOydenuss B 8 kiacce o0OydarOUIUMCS MOJYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YJILTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp3oBaTh HavalbHBIE TMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen JJiS CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOW MPSAMOM.

[IpuMensaTs noOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBa/IpaTHBIE KOPHU, WCIIONB3Ysl TPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOIHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YHUCEN C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJireOpanydecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMCHW C IIeJBIM  ITOKa3aTelieM, BBITIOJIHSTh
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAMOHAIBHBIX BBIPAXKCHUH
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpoOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumenHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMIHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peabHOU MPAKTHKH.

YpaBHeHUsS M HEPAaBEHCTBA

Pemates NMHeElHBIE, KBaJpaTHBIC YpPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHININE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHCHUEM rpadUIeCKUX MPEACTaBICHUN (yCTaHABINBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a1add K €€ ainreOpanvecKoi
MOJIETM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3ysbTar.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M UX CHCTEMbI, JaBaTh
rpauyuecKkyo WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMA

[TorumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM TO 3HAYCHHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

Ctpoutsb rpaduku d7eMeHTapHBIX QYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmChIBaTb CBOICTBA YHCIOBOA
byHKIMN TI0 €€ rpaduKy.

K xoniy oOyuenus B 9 kiacce oOyJaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yuca 1 BHIYMCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIMOHATLHBIE YHCTIA.

BemmonHaTh  apudmeTHUecKue JCUCTBHS C PAlMOHAIBHBIMU  YHUCIIaMH,
couetass YCTHbIE W TUCBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaAOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YHCIA, BBIMNOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpaBHEHMS, YPAaBHEHUs, CBOMSIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  alreOpauvdecKuM CIOCOOOM C  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOoAUTH MPOCTEUIINE UCCIEIOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIWBATh, UMEET
I YpaBHECHUE WM CUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaTh
pElIEHHE HEPABEHCTB HA YHUCIIOBOM NPSAMOM, 3alUCHIBATH PEIICHUE C IMOMOUIBIO
CHMBOJIOB.

Pemate  cucrtembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOU, 3aIIUCHIBATH PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 3a/1a4.

DOyHKUUMA

PacrioznaBaTh GyHKIMM HM3Y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH

pacIoIoKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYyHKIWN BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKU KBaIpPATHYHBIX (YHKIIUM,
OIMHCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTHyHyr0 QyHKIHIO 110 (Gopmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHON KU3HU, (QU3UKH, TEOMETPHH.

YucaoBbie MOCIEI0BATEIbHOCTH U MPOrPeccHu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaHusl.

BBITONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHMEM (OpPMYyT N-ro 4ieHa
apupMeTHIECKON U TEOMETPUUECKON TPOTPECCHil, CyYMMBI MEPBBIX N YJICHOB.

N300paxath uYjeHbl TMOCIEIOBATENIBHOCTH TOYKAMU Ha KOOPJAWHATHOU
IJTOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
qUCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3geioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucia u BeIdnciieHus. PanmoHaabHEIe 75 ) bubmmoreka [IOK
qucaa https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BbIpaKeHHs 27 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . 24 1
OOPAMHATH! H rpadukn. DyHKiHH https:/m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostoperne n 06odmenne 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 16 1 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 17 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 14 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 12 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 11 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [TonATHE panMOHANBHOIO YKCIa 1
) CpaBHeHue, ynopsijounBaHue |
panMoHaTBHBIX YUCEI
3 CpaBHeHMeE, ynopsI0YMBaHNE 1
paInMoOHaTBHBIX YHCEI
4 Hucnossle BEIpaXKEHUS 1
5 ApubmMernueckue IeUCTBUS C |
paloHaIbHBIMU YU CIIaMU
6 ApubmMernueckue TeUCTBUS C |
paloHaIbHBIMU YU CIIaMU
bu6mmoreka [JOK
7 BykBeHHBIE BbIpaXKEHUS 1
https://m.edsoo.ru/7f41feec
g [Tepemennsbie. [JonycTrmbie 3HaYEHUS 1
MePEeMEHHBIX
[IpeoOpazoBanrie OyKBEHHBIX
. bubnuoreka [JOK
9 BBIPKEHUH, paCKpbITHE CKOOOK U 1
https://m.edsoo.ru/7f41fafa
MIpUBEACHUE MOJIOOHBIX CIaraeMbIX
IIpeobpa3oBaHne OyKBEHHBIX
10 BLII) a)KIZHI/Iﬁ ack zIKTI/Ie CKOOOK U 1 Bubmmorexa LIOK
p » Packp https://m.edsoo.ru/7f41£d70
MIPUBEACHUE MOI0OHBIX CIaraeMbIX
11 IIpeobpazoBanne OyKBEHHBIX 1




BBIPKEHUH, pACKPBITHE CKOOOK U
MIPUBEACHUE TTOI0OHBIX CIIaraeMBbIX

VYpaBHeHue, paBuia

12 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHHU
JIuHeitHoEe ypaBHEHUE C OJTHOM
13 IIEPEMEHHOM, PEIICHHUE JTMHEHHBIX
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOM
14 MIEPEMEHHOM, PEIICHUE JTUHEHHBIX brbmmorexa [TOK
ypapHex https://m.edsoo.ru/7f420482
JIuneitHoe ypaBHEHUE C OJTHOM
15 MIEPEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUU
16 Pemienne 3a1a4 ¢ MOMOIIIBIO bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
17 Pemienne 3aga4u ¢ moMoIbI0 bubmuorexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f420806
13 Pemienne 3aga4 ¢ MoMoIpIo bubmuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
19 Pemienne ocHOBHBIX 3a/1a4 HA JpooH,
MPOLIEHTHI U3 PeaIbHOMN MPAKTUKU
20 dopmyiibl
)1 KonTtponbHas paborta no teme
"PanonanbHble Ynca, ypaBHEHUS "
bu6mmoreka [JOK
22 Hucrosbie MpoMexyTicH https://m.edsoo.ru/7f41dff2
23 PaccrosiHue Mexy 1ByMsl TOUKaMH




KOOPAMHATHOU NPSMOK

24

Brruncnenue 3HaueHuid (YHKITHH 110

dbopmyire
25 I'padux GpyHKIIIN
26 CaoiicTBa (hyHKIMI Bubmrotexa LIOK
https://m.edsoo.ru/7f41f078
27 CaoiicTBa (hyHKIMIMI bubmmorexa [TOK
https://m.edsoo.ru/7f41f1fe
)% Urenue rpaukoB peabHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
79 Peanbubie 3aBucumoctu. [psmas
MPOTIOPITMOHATBHOCTD U €€ Tpaduk
30 Jlunetinas QyHKIMS bubmorexa OK
https://m.edsoo.ru/7f427282
31 Jlunetinas QyHKIMS bubmorexa OK
https://m.edsoo.ru/7f427412
0 [TocTpoenune rpaduka TuHEHHOMN bubnuoreka [IOK
byHKIUH https://m.edsoo.ru/7f426d1e
13 [TocTpoenune rpaduka TuHEHHON
dbyHKIMN
34 I'paduk pynkum y =|x|
35 KonTtponpHas padoTa o tTeme bubnunoreka [JOK
"®yHkunn" https://m.edsoo.ru/7f41150a
36 Crenens ¢ HaTypalIbHBIM bubnuoreka [IOK
MOKa3aTeiaeM https://m.edsoo.ru/7f4211de
37 CreneHb ¢ HATYpaJbHBIM bubnunoreka [JOK
IoKasaTreyeM https://m.edsoo.ru/7f421382
38 CreneHb ¢ HaTYpaJbHBIM bubnmoreka [JOK




noKasarejieM https://m.edsoo.ru/7f42154e
39 CBoiicTBa CTENEHU C HATYpPAIbHBIM | bubnmoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
40 CBoiicTBa CTENEHU C HATYPAIbHBIM | bubnuorexa [JOK
oKaszarejieM https://m.edsoo.ru/7f42154e
41 CBoiicTBa CTENEHU C HATYPaJIbHBIM | bubnuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f4218be
42 OnHouJIeH U €ro CTaHAApTHHIN BUT 1
43 YMHOKEHHE OHOWICHOB 1
44 Bo3Benenune oqHouiieHa B CTENCHD 1
45 Oynkuus y = X2 u ee rpaduk 1
46 Oynkuus y = x3 u ee rpaduk 1
KonTtponsHas padoTa o reme
47 "CreneHnb ¢ HaTypaJIbHBIM 1
nokazareyiem"
48 Mrororreter ! Et?i?;g:;sigﬁ/ff@z%e
i Mrorosretiet ! Et?;i?/y/lg:ciigﬁ/fmzz%o
50 CnoxeHHe U BhIYMTaHHUE | bubmuoreka [JOK
MHOTOWIEHOB https://m.edsoo.ru/7f422af2
51 CrnoxeHue ¥ BEIYUTAHHUE |
MHOT'OYJICHOB
50 YMHOXEHHE OJJTHOWJICHA Ha | bubmuoreka [JOK
MHOTOYIECH https://m.edsoo.ru/7f422cc8
53 YMHOXEHHE OJJTHOWICHA Ha |

MHOTOYJICH




54

Pewrenne ypaBHeHu

Pemenue 3a/1a4u ¢ TOMOIIBIO

bubmuoreka [JOK

» ypaBHCHHUI https://m.edsoo.ru/7f420e6e
56 BriHeceHHe 00I11Iero MHOKHTEIIS 3a bubmmoreka [{OK
CKOOKH https://m.edsoo.ru/7f423312
57 Brraecenne o01iero MHOXKHUTEIS 3a
CKOOKH
58 YMHOKEHHE MHOTOWICHOB bubmmorera [JOK
https://m.edsoo.ru/7f422fca
bu6mmoreka [IOK
> Y MHOMKCHHE MHOTOWICHOB https://m.edsocf.lru/7f423182
60 Pemenue ianaq C IOMOIIIBIO
YpaBHEHUU
61 PasnoxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXUTEJIN https://m.edsoo.ru/7f4237fe
2 PasnoxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXHUTEJIN https://m.edsoo.ru/7f4239de
63 Ypok (3606H1€HI/I$[ A CUCTEMAaTH3aliu
3HAHUM.
64 KonTtponbHas paboTa o treme
«MHOTOYJICHBI»
65 Bo3Benenue B kBagpar CyMMBbI U bubnnoreka [JOK
Pa3HOCTHU JIBYX BBIpAXKEHUN https://m.edsoo.ru/7f42432a
66 Bo3sBenenue B kBagpatr cyMMbl U
Pa3HOCTHU JIBYX BBIpAXKEHUN
67 Bo3sBeznenue B kyO CyMMBbI U pa3HOCTH
JBYX BBIpAaXECHUU
68 Paznoxxenre Ha MHOKUTEIH C bubmuoreka [JOK




MOMOIIEI0 (POPMYIT KBaIpaTa CyMMBbI
1 KBaj[paTa pa3HOCTH

https://m.edsoo.ru/7f42464a

PaznoxxeHue Ha MHOYKUTEIU C

69 MOMOIIBIO (hOpMyYIT KBaIpaTa CyMMBI
U KBaJipaTa pa3HOCTU
70 YMHOXEHHE Pa3HOCTH ABYX bubnuoreka [JOK
BBIPAXKEHUI HA UX CYMMY https://m.edsoo.ru/7f424¢c12
71 YMHOXEHNE Pa3HOCTH ABYX
BBIPAXKEHUI HA UX CYMMY
7 PasnoxxeHne pasHOCTH KBaJpaToOB Ha bubnuoreka [IOK
MHOUTEIN https://m.edsoo.ru/7f424£d2
73 CymMa ky0OB U pa3HOCTh KyOOB bubmorexa OK
https://m.edsoo.ru/7f4251d0
74 Pa3noxeHne Ha MHOXKUTENN CYMMBI U
pasHoCTH KyOOB
75 [IpeoGpa3oBanHue 11ENOr0 BBIPAKEHHS
B MHOTOYJIEH
76 [IpeoOpa3oBaHue 11ET0T0 BEIPAKEHUS
B MHOTOYJIEH
77 [IpuMeHeHue pa3IMYHbIX CIIOCOO0B bubnuoreka [JOK
JUTSL PA3I0XKEHUS HA MHOXKUATEIU https://m.edsoo.ru/7f4218be
73 [IpumeHeHne pa3auHbIX CIOCOO0B
JUISL pa3JI0KEHUS Ha MHOXKUTEIH
[IpeoOpazoBanue 1ENbIX BHIPAKEHUIN
79 MIpU PEIICHUH YPAaBHEHUH,
JI0Ka3aTelIbCTBE TOXKIECTB, B 3a/1a4ax
Ha JIEITMMOCTb
80 Ypok 0000111eHNs U CHCTeMAaTH3allun




3HAHUHI

KonTtposneHas paboTa o teme

81 «DOopMyIIbI COKPAIIEHHOTO
YMHOKEHHUS»
2 JIuneitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MIEPEMEHHBIMU U €T0 rpaduk https://m.edsoo.ru/7f427¢32
23 JIuHeitHOE ypaBHEHUE C IBYMS bubnuoreka [JOK
MIEPEMEHHBIMU U €T0 rpadukx https://m.edsoo.ru/7f427e8a
%4 JIuneliHOE ypaBHEHHUE C IBYMS
MEPEMEHHBIMH U €ro rpaduk
25 Cucrema IByX JIMHEHHBIX YPaBHCHUI bubmuorexa [JOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
26 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IBYMS IEPEMEHHBIMU
bubnuorexa [IOK
87 Cocob nocTatoRKH https://m.edsogru/7f4287d6
88 Croco0 IToACTaHOBKHU
89 Crioco0 cioxeHust bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
90 Crioco0 croxeHust bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
91 Pemenue Eanaq C IIOMOIIIBIO CUCTEM
YPaBHEHUN
9 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM
YpaBHEHUH
93 Pemrenue 3ama4 ¢ MOMOILBIO CUCTEM
YpaBHEHUH
94 JInHelHbIE HEPABEHCTBA C ABYMS




NEPECMCHHBIMHA U UX CUCTCMBI

95

Ypok 00001IeHUS U CHCTeMAaTHU3aluN
3HAHUM

96

KonTtposnsHas paboTa o teme
"CucreMbl JINHEHHBIX ypaBHEHUH"

97

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUMN

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001menne
3HAaHUU

bubmmoreka [IOK
https://m.edsoo.ru/7f429{32

99

Nrorosas koHTposbHas padoTa /
Bcepoccuiickas mpoBepodHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/7f429c6¢

100

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001meHnne
3HAHUH

101

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHME OCHOBHBIX MOHATUI U
METOJI0B Kypca 7 Kiacca, 00001eHue
3HAHUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| [ToBTOpEHNE OCHOBHBIX MOHITHI U |
METOJIOB Kypca 7 Kiacca
) [ToBTOpEHNE OCHOBHBIX MOHITHI U |
METOJIOB Kypca 7 U Kjacca
3 [ToBTOpEHNE OCHOBHBIX MOHITHI U :
METOJIOB KypCOB 7 Kjacca
bub6 OK
4 AnrebOpandeckas 1po0b 1 nommoreka L
https://m.edsoo.ru/7f430382
JlommycTuMBble 3HaYEHUS
5 MePEMEHHBIX, BXOISIINX B 1
anreOpandecKre BhIPaKCHUS
6 OCHOBHOE CBOMCTBO | bubnuoreka [JOK
anredpandecKoit 1poou https://m.edsoo.ru/7f4308e6
. bub6 OK
7 Coxkpaienue apooei 1 nommoreka L
https://m.edsoo.ru/7f430a8a
bubnuoreka [JOK
8 Coxkpaienue apooei 1
patt AP https://m.edsoo.ru/7f430f44
bubnuoreka [JOK
9 Coxkpaienue apooei 1
pattt AP https://m.edsoo.ru/7f430f44
10 CroxeHue U BBIYUTAHUE | bubmuoreka [JOK
anredpanveckux apooeit https://m.edsoo.ru/7f43128¢c
11 CnoxxeHue U BRIYUTaHHE 1 bu6mmoreka [JOK




anreOpandeckux aApooeit

https://m.edsoo.ru/7f4315c0

Ci10)KeHne U BEIYUTAHUE

12 .
anreOpandeckux apooeit
13 YMHOXEHUE U JeTICHUE bubnuorexa [JOK
anreOpanvdecKux Apooeit https://m.edsoo.ru/7f4318¢c2
14 YMHOXEHUE U JeTICeHNUE bubnuoreka [JOK
anreOpandecKkux pooei https://m.edsoo.ru/7f431a20
[IpeobpazoBaHue BhIpaKEHUH,
bubmmoreka [{OK
15 CoJIeprKaluX anredpanyeckue
https://m.edsoo.ru/7f43259¢
Ipoou
[IpeobpazoBaHue BBIpAKEHUH,
bu6moreka [IOK
16 coJiepXKaIiux aareopandeckue
https://m.edsoo.ru/7f432736
Ipoou
[IpeobpazoBaHue BhIpAKEHUH,
bu6moreka [IOK
17 coJiepXKaIiux aareopandeckue
https://m.edsoo.ru/7f432736
npoou
18 I'unepbona
19 Tunepora bu6mmoreka [JOK
https://m.edsoo.ru/7f4343e2
20 KonTtponbHas padoTa o treme bubnuoreka [JOK
"Anrebpanyeckas 1poosp" https://m.edsoo.ru/7f431d36
21 JleicTBUTEIBHBIC YKCIIa
22 CpaBHeHME ACUCTBUTENBHBIX YHCEI
23 [TonsiTue 06 UppaMOHAIILHOM YHCIIe Bubmmorexa LIOK
https://m.edsoo.ru/7f42eaaa
N bubmuoreka [JOK
24 KBanparHblii KOpEHb U3 YKCIIa
https://m.edsoo.ru/7f42d452
25 ApupmeTrueckuii KBaJpaTHbINA




KOpPEHb

26 VYpaBHeHue BUia X* = a
7 JlecsiTuaHbIe TPUOTKCHUS
HPPAIMOHAIBHBIX YUCET
28 Oynkus y= VX U ee rpapux
79 CaoiicTBa aprMETHUECKUX bubnuoreka [JOK
KBaJPAaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
30 CaoiicTBa aprMETHUECKUX bubnuoreka [JOK
KBaJPAaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
31 CpoiicTBa apupMeTHUECKUX
KBaJPAaTHBIX KOPHEN
[IpeobpazoBaHue YHCIOBBIX
. bubmuorexa [JOK
32 BBIPAXKECHUH, COAECPKALLINX
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YHCIOBBIX
. bu6mmoreka [IOK
33 BBIPAKEHUH, COACPKAIINX
https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[IpeoOpa3oBaHue YUCIOBBIX
34 BBIPAXKEHUH, COJIEpKAILNUX Bubmrorexa LIOK
P > COACPIA https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpa3oBaHKe YUCIOBBIX
. bubmuoreka [JOK
35 BBIPAKEHUH, COACPKAIINX
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
36 KonTtponpHas paboTa o remMam bubnunoreka [JOK
"KBanparsbie kopHH" https://m.edsoo.ru/7f42ec80
bub6nuoreka [JOK
37 KBagparHoe ypaBHeHHE
AP P https://m.edsoo.ru/7f42eela
38 HenonHoe kBanpaTHOE ypaBHEHUE bubnmoreka [JOK




https://m.edsoo.ru/7f42eela

39 Hemnonnoe kBagparHoe ypaBHEHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
40 PopmyIia KOpHEHW KBAJIPaTHOTO bubnuorexa [JOK
YpaBHEHHU https://m.edsoo.ru/7f42f158
A1 PopmyIia KOpHEHW KBaJIpaTHOIO bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
4 ®opMyita KOpHEH KBaJIPaTHOTO bubnuorexa [JOK
YpaBHEHUA https://m.edsoo.ru/7f42f5a4
43 Pemrenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
ITOMOIIIBIO KBaIPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢
m Pemrenye TekCTOBBIX 3a7a4 C
MOMOIIbIO KBAJPATHBIX YPaBHEHUIN
45 Teopema Buera bubmorexa OK
https://m.edsoo.ru/7f42fef0
bubnuoreka [IOK
46 Teopena Brera https://m.edsogru/7f430076
47 KBanpaTubiii TpéxuiieH
43 Paznoxenue kBaipaTHOTO bubnuoreka [JOK
TpEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
49 Paznoxenune kBagpaTHoro bubnnoreka [JOK
TpEXUIIEHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
50 [Ipocteitmme npoOHO- bubnunoreka [JOK
paLMOHAIBHEBIE YPAaBHEHUA https://m.edsoo.ru/7f4328c6
51 [Ipocteiimme qpoGHO- bubnuoreka [IOK
panuoHaIbHBIE YpAaBHEHUS https://m.edsoo.ru/7f432bbe
50 Penienne TekcToBBIX 33/1a4 C bubmmoreka [JOK

MIOMOIIIBIO KBAJIPAaTHBIX YpaBHEHUH

https://m.edsoo.ru/7f42{8f6




53

Pemenne TeKCTOBBIX 337124 C
MOMOIIBIO KBAaJPATHBIX YPaBHECHUI

54

Pemiennie TeKCTOBBIX 327124 C
IIOMOIIIBIO KBaIPATHBIX YPABHEHUI

55

KonTtposnsHas paboTa o teme
"KBanpatHsle ypaBHeHuUs"

bub6mmorexa [{OK
https://m.edsoo.ru/7f4301{2

56

VYpaBHEHHE € IByMS IIEPEMEHHBIMU,
ero rpauk, IpuMepsl peleHus
YPAaBHEHUH B LIEJIBIX YUCIIaX

57

VYpaBHEHHE € IByMS IEPEMEHHBIMU,
ero rpauk, IpuMephl peleHus
YPAaBHEHUH B LIEJIBIX YUCIaX

58

HccnenoBanue cucteM IByX
JINHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

59

I'paduaeckuii cnoco® pemreHust
CHUCTEM ypaBHEHUU

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

60

I'paduaeckuii cnocoO pemreHust
CHUCTEM ypaBHEHUM

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

61

AnreOpandecKkuii crocod penieHus
CHCTEM YpaBHEHHH C ABYMS
nepeMEHHBIMHU

62

AnreOpandeckuii criocod penieHus
CHCTEM YpaBHEHHH C ABYMS
MePEeMEHHBIMHU

63

AnreOpandeckuii cnoco6 pemeHus
CHCTEM YpaBHEHHH ¢ ABYMS
nepeMeHHBIMU




AnreOpandeckuii crocod peneHus

64 CUCTEM YPaBHEHUH C ABYMS
NepeMEHHBIMU
65 Pemrenne TeKCTOBBIX 3a1a4 C
IIOMOIIIBIO CUCTEM YPABHEHUI
66 Pemrenne TekCTOBBIX 3a1a4 ¢
ITIOMOIIIBIO CUCTEM YPAaBHEHUI
67 Pemrenue TekCTOBBIX 3a1a4 C
ITIOMOIIIBIO CUCTEM YPAaBHEHUI
68 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
6 YucnoBsle HEPaBEHCTBA U UX
? CBOMCTBA
70 UucnoBsle HEpaBEHCTBA U UX
CBOMCTBA
71 [Tepecevenne n oObeqMHEHNE
MHOYXECTB
72 YucnoBble MPOMEKYTKH
73 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnunoreka [JOK
MEPEeMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
75 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX pelIeHUE
76 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOY IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cb88
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK

OJIHOM NIEPEMEHHON U X PELICHUE

https://m.edsoo.ru/7f42cd2c




CucreMbl TMHENHBIX HEPABEHCTB C

78
OJIHOM IIEPEMEHHOM U UX PEIICHUE
KonTposnsHast paboTa o Temam
79 "HepaBenctBa. Cuctembl
ypaBHeHUi"
b K
80 [lonsiTne pynkunu nommorexa HO
https://m.edsoo.ru/7f433c12
81 CriocoOsl 3a1anust QyHKIMH
2 OO6nacth onpesesieHnsi © MHOYKECTBO bubnuoreka [JOK
3HauYeHUHN QyHKIUU https://m.edsoo.ru/7f433d84
83 I'paduk pynkmm
84 CpoiicTBa (DyHKIINU, UX
oToOpaxkeHue Ha rpaduke
25 Utenue u noctpoeHue rpaduKoB
byHKIMHA
26 [Tpumepst rpadukoB PyHKITHH,
OTpaXaroIIUX peanbHbIe MPOIECChI
bu6mmoreka [JOK
87 r =x2
pacpuic pysiiit y =X https:/m.edsoo.ru/7f434572
OYHKIMH, OTIMCHIBAIOLINE MPIMYIO U
YHIHR B PAMYIO bu6mmoreka [JOK
88 00paTHYIO MPOTMOPLUOHAIIEHEIE
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
Oynkuun y =x2, y =x3, y=Vx, y =
YHEHILY Y Y y bubnuoreka [JOK
89 |x|; rpadpuueckoe perienue
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
bu6mmoreka [JOK
90 CreneHsb C 1eJIbIM TIOKa3aTeneM
https://m.edsoo.ru/7f4354a4
91 CBolicTBa CTEIMEHHU C HEJIBIM bubmuoreka [JOK




IIOKa3aTcJICM

https://m.edsoo.ru/7f435648

CBOJiCTBa CTENEHH C IIEJBIM

bubmuoreka [JOK

92
IoKasarejieM https://m.edsoo.ru/7f435648
93 CBoiiCTBa CTENEHU C IEJIBIM bubnuorexa [JOK
IoKasarejieM https://m.edsoo.ru/7f435648
04 CBoiicTBa CTENEHU C LEIbIM bubnuorexa [JOK
rokKasarejieM https://m.edsoo.ru/7f43599a
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
95 Mupa (0T 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKAIOIEeM MHUPE
96 Pemtenue 3amay ¢ OOJIBIINMU U
MaJbIMU YHCIIaMU
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
97 METOJIOB KypCOB 7 M 8 KJIaCCOB,
. https://m.edsoo.ru/7f4371aa
0000111eHIE 3HAHUT
Hrorosas koHTpoabHas padoTa /
. bu6mmoreka [JOK
98 Bcepoccuiickas npoBepoyHas
https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHUE OCHOBHBIX MOHATUH U
99 METOJIOB KypCOB 7 U 8 KJIaCCOB bubmmorexa [TOK
. P . > https://m.edsoo.ru/7f43736¢
000011eHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [JOK
100 METO/IOB KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUI
101 IToBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK




METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01menue 3HaHUI

https://m.edsoo.ru/7f4376b4

[ToBTOpEHNE OCHOBHBIX NOHATUN U

102 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
00001IeHNe 3HAHWA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tewa ypoka Bceero Kontpoabuvie | Hpaxrireckie u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
ParmmmonansHbIe yncia,
1 HAppaLMOHAIIBHBIC YHACIIA, KOHEYHBIE U 1
OECKOHEYHBIE JIECATUYHBIC IpOOH
MHOKeCTBO JIeHCTBUTEIIHFHEIX YHCEIT,
2 e CTBUTENILHBIC YHMCIIa KaK 1
OECKOHEYHBIC JIECATUYHBIC IPOOH
B3anmMHO 04HO3HAYHOE COOTBETCTBUE
3 MEKly MHOKECTBOM JEHCTBUTEIBHBIX |
YHUCENI U MHOKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOM
CpaBHEHHE NCUCTBUTENBHBIX YUCETT,
4 apudMeTHYECKHUE IEHCTBHS C 1
JEHUCTBUTEIbHBIMU YUCIIAMU
5 [TpubnmxkEHHOE 3HAUCHNUE BETUYHHBI, 1
TOYHOCTH MPUOIIMKECHUS
6 OxpyriieHne yncen 1
7 [Ipuknnka v oLleHKa pe3yabTaTOB |
BBIUHUCIICHUH
[IpakTUKO-OpUEHTUPOBAHHBIE 3a4a4n 1
[IpakTUKO-OpUEHTUPOBAHHBIE 3a4a4n 1
10 CBoiiCTBa YETHOCTU U HEYETHOCTHU |

byHKIMI




CBoliCcTBa YCTHOCTH U HEUCTHOCTH

i byHKIII
2 CBoiicTBa YETHOCTH U HEYETHOCTH
byHKIII
13 I'paduxn Qynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=|x|
14 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
s I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
16 Ksanparuunas ¢pyskmus, e€ rpaduk u bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f4396¢6
17 Ksanparuunas ¢pyskmus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
18 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
19 [Tapabosia, KOOpIMHATHI BEPIIUHBI bubnuoreka [JOK
1apaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f439eb4
20 [Tapabosia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
1apaboJibl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a03a
o1 [TocTpoenue rpaduka KBaIpaTHIHON bubnunoreka [JOK
byHKIIII https://m.edsoo.ru/7f43alac
2 [TocTpoenue rpaduka KBaapaTHIHON bubnnoreka [JOK
GbyHKIIIN https://m.edsoo.ru/7f43a31le
7 IToctpoenue rpaduka KBaApaTUIHON bubnuoreka [IOK
GbyHKIIT https://m.edsoo.ru/7f43a526
24 JpoOHo-nuHelHas GyHKIUS U ee

rpaduk




)5 KonTtposnpsHas paboTa o teme bubmmoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84
26 [lenoe ypaBHEHHE U €0 KOPHU bubamorex TIOK
https://m.edsoo.ru/7f43bf66
27 Llenoe ypaBHEHHUE U €r0 KOPHU
)3 Pemenue ypaBHeHH, CBOIAIIMXCS K bubmmoreka [{OK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
29 Pemenue ypaBHeHH, CBOIAIIMXCS K bubmmoreka [{OK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
30 bukBanpaTHbie ypaBHEHUS bubamorera LHOK
https://m.edsoo.ru/7f43c3d0
31 bukBanpaTHbie ypaBHEHUS bubamorera LOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHns: ypaBHEHUM
32 TPEThE U YETBEPTOM CTEMECHEMN
Pa3IoKEHUEM HAa MHOKUTEIN
[Tpumepsl penieHns: ypaBHEHUM
33 TPEThbE U YETBEPTOM CTEIECHEH
pa3yIoKEHUEM Ha MHOKUTEIN
34 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
35 Pemenne npoOHO-paliMOHATIBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
36 Peurenne TekcTOBBIX 33724
anredpanvdeckuM MeTOJ0M
37 Peurenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
38 Pemrenne TekCcTOBBIX 3aa4




aNredpanvdeckuM METOI0M

KBaI[paTHBIG HCPAaBCHCTBA U UX

39
peuieHue
40 I'paduueckuii criocod pemeHus bubnuorexa [JOK
KBaJIpaTHBIX HEPABEHCTB https://m.edsoo.ru/7f43b098
41 I'padmueckuii cnocod pemieHus
KBaJIpaTHBIX HEPABEHCTB
4 Cucrembl KBaJpaTHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEIICHHE
43 CucTteMbl KBaJIpaTHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PEIICHUE
44 Meron uHTEpBaIOB bubamorera LOK
https://m.edsoo.ru/7f43b21e
45 Mertoa nHTEpBaJIOB
46 Meroa nHTEpBaJIOB
47 Pemenue kBapaTHBIX HEPABEHCTB bubmorexa OK
https://m.edsoo.ru/7f43b5a2
KounTponbHas pabota no teme
48 "YpaBHEHHS U HEPABEHCTBA C OJTHOM
nepeMeHHon"
49 YpaBHEeHUE C IBYMsI IEPEMEHHBIMU U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
50 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnunoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
51 YpaBHEHHE C IBYMsI IEPEMEHHBIMU U
ero rpaguk"
5 Cucrema 1ByX ypaBHEHUI C IByMs

NEPpCMECHHBIMU U eé pemicHuc




53

Cucrema 1ByX ypaBHEHUH ¢ ABYMs
IIEPEMEHHBIMU U €€ pellCHUe

54

Cucrema 1ByX ypaBHEHUH € ABYMs
IIEPEMEHHBIMHU U €€ pelLICHUE

55

Cucrema ByX ypaBHEHMH ¢ JByMs
IIEPEMEHHBIMU U €€ peLICHUE

56

Pemenne cucrem ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JMHEWHOE, a IPyroe
— BTOpPOM CTENEHU

bubmmoreka [{OK
https://m.edsoo.ru/7f43d23a

57

Pemrenne cucrem 1ByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JUHEWHOE, a IPyroe
— BTOpPOM CTENEHU

bu6moreka [IOK
https://m.edsoo.ru/7f43d55a

58

HccnenoBanue cUCTEMBI ABYX
JINHEHHBIX YPaBHEHUH C TBYMS
MIepEeMEHHBIMU

59

HccnenoBanue cucteMsl IByX
JINHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

60

Perienne TekcToBBIX 33124
anreOpanvecKuM crocooom

61

Pelienne TEKCTOBBIX 3a71a4
anreOpanvecKuM criocooom

62

Pelienne TEKCTOBBIX 3a71a4
anreOpanvecKuM crocooom

63

Pewrenue cucreM IByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOPOM CTEIICHU

64

HepaBeHCTBa C ABYyMs IICPEMCHHBIMU




bubmuoreka [JOK

65 HepapericTsa ¢ JBYMS NEpeMeHHbIMIL https://m.edsoo.ru/7f43af08

66 CucremMbl HEpaBEHCTB C JIByMsI
MIEPEMEHHBIMU U UX pELICHUE
I'padbunueckas unarepuperamus

67 ngg;eHCTB u CI/ICTEMpHepaBeHCTB c bubnrotexa LIOK

https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padmueckas unTepnperanys

68 HEPaBEHCTB M CUCTEM HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMU
KounTponbHas pabota no teme

69 "YpaBHEHHUS 1 HEPABEHCTBA C IByMS
repeMeHHbIMU "

70 IlousTue uncmoBoit bubmuorexa [JOK
MOCJIEI0BATCIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3aJaHue MOCIEN0BATEIIBHOCTH

71 peKyppeHTHOU popmymoit u Bubmmorera [IOK

. https://m.edsoo.ru/7f43ebda
(bopMyno# n-ro uieHa
bu6mmoreka [JOK

2 Apnueriieckas nporpeccus https://m.edsoo.ru/7f43ed7e

73 ®opmyina n-ro wieHa bubnuoreka [IOK
apuMETHYECKON MPOTrPECCUH https://m.edsoo.ru/7f43ef2c

74 ®opmyna n-ro 4ieHa
apu(pMeTHYeCKON porpeccun

75 ®opmysa CyMMBI IEPBBIX N WIEHOB bubnuoreka [IOK
apu(pMeTHUECKON Mporpeccun https://m.edsoo.ru/7f43f0c6

76 ®dopmysa CyMMBI IEPBBIX N WIEHOB

apu(pMeTHUECKON Mporpeccun




bubmuoreka [JOK

77 I'eomeTrpuueckas nporpeccus
https://m.edsoo.ru/7f43f3b4
73 ®dopmyna n-ro 4ieHa bubnuorexa [JOK
r€OMETPUYECKON MPOrPECCUH https://m.edsoo.ru/7f43f58a
79 @opMyIia CyMMBI IIEPBBIX N YJICHOB bubnuorexa [JOK
reOMETPUYECKON TPOrpeECCUn https://m.edsoo.ru/7f43f72e
20 @opMyia CyMMBI IIEPBBIX N YJICHOB bubnnorexa [JOK
F€OMETPUYECKON MPOTTPECCHH https://m.edsoo.ru/7f43{8a0
31 JIMHENHBIN 1 YKCIIOHCHITHATHHBIN
poct
82 CIoHbI€ POUEHTHI bubmmorexa [OK
https://m.edsoo.ru/7f43fe0e
83 CIoHbI€ POLEHTHI bubmorexa LOK
https://m.edsoo.ru/7f4401a6
84 KonTtponsHas padoTa o teme bubnuoreka [JOK
"UucmoBErlIe IIOCIeI0BaTeILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH. 3aIHCh,
85 CpaBHEHUE, ICUCTBUS C
JIEMCTBUTEIBHBIMH YUCIAMH,
YUCI0Bas mpsiMast
[ToBTOpEeHUE, 0000IICHNE 1
86 cucTtemaTusanus 3HaHui. [IpoieHTsI,
OTHOIIIEHUS, MPONOPIIUU
[ToBTOpEHue, 06001mEeHNEe U
87 CHUCTEeMaTHU3alvsl 3HaHWH.
OxpyrieHue, npuOIIKeHNE, OlleHKa
88 [ToBTOpEHue, 06001EeHNE U bubnunoreka [JOK




cucreMaru3anusd 3HaHuu. Pemenue
TEKCTOBBIX 337124 apUPMETHICCKUM
crrocoooM

https://m.edsoo.ru/7f443b12

[ToBTOpEHUe, 0600IICHNE U
cucreMaru3anys 3Hanui. Pemenne

bubmmoreka [IOK

89 TEKCTOBBIX 3a7[a4 apU(PMETHIECCKUM https://m.edsoo.ru/7f443cd4
croco6om
[ToBTOpEeHue, 0600IICHNE U

90 cucTemMaTu3anus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHUE, 0600IICHNE U

01 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHuEe, 0600IICHNE 1

90 CHCTEMAaTH3alLMsl 3HAHUIA. bubmuorexa [JOK
[IpeobOpazoBanue aredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

93 CHCTEMAaTH3aLMs 3HAHUIA. bubnuoreka [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0000IICHNE 1

94 CHCTEMAaTHU3aLMs 3HAaHUI. bubnuoreka [JOK
IIpeobpazoBaHue anredpandeckux https://m.edsoo.ru/7f444a94
BBIpAXKEHUH, I0MTyCTUMbIEC 3HAUECHUS

95 [ToBTOpEHue, 06001EeHNE U bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. (DYHKI_II/II/II

https://m.edsoo.ru/7f444c56




IIOCTPOCHHUE, CBOMCTBA U3YYEHHBIX
byHKIII

[ToBTOpEHUe, 0600MICHNE U
cucremaTusanus 3Hanuii. OyHkuu:

96
IIOCTPOEHHE, CBOMCTBA N3YUEHHBIX

byHKIII

bu6mmoreka [{OK
https://m.edsoo.ru/7f444f44

[ToBTOpEeHue, 0600IICHNE U
cucrtemaTtusanus 3HaHu. OyHKkuu:

97
MIOCTPOEHHE, CBOMCTBA N3YUEHHBIX

byHKINNA

bubmmoreka [{OK
https://m.edsoo.ru/7f44516a

[ToBTOpEeHuUEe, 0600IICHNE 1
cucrtemaTusanus 3HaHui. OyHKIWH:

98
MIOCTPOEHHE, CBOMCTBA N3YUEHHBIX

byHKINHA

bu6moreka [IOK
https://m.edsoo.ru/7f4452e6

[ToBTOpEeHuUe, 0600IICHNE 1
cUCTEMAaTH3alysI 3HaHUH.
I'paduaeckoe pemenre ypaBHEHUIN 1
HX CUCTEM

99

bu6moreka [IOK
https://m.edsoo.ru/7f445516

100 Hrorosas koHTpOJIbHAS paboTa

101 O0001IeHNEe U cUCTEMATU3 AL

3HAHUU

102 O00011IeHNE U CUCTEMATH3ALMS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
. BreimonHsaTe,  coderas  yCTHbIE W NHCbMEHHBIE  TPHUEMBI,
' apudMeTHYECKUe IEHCTBUSI C PAllUOHATHHBIMH YHCIIAMHU
Haxomute  3Ha4YeHHWS  YWCIOBBIX  BBIPOKEHUW,  NPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BHIUHUCICHUS 3HAUEHUHN JAPOOHBIX
BBIpAXKEHUH, COJIep KX OOBIKHOBEHHBIC U JCCSITHYHBIE JPOOH
[lepexonute OT oaHOM (QopMbl 3amucu  Yucenl K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OCCKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTJaTh yncaa
BbInoNHATE MPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YUCIOBBIX BBIPAKCHUW. BBINOMHATH JACUCTBHS  CO
CTEMEHSIMH C HAaTypaJlbHBIMU MOKa3aTelsIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIU
' HATypaJbHBIX YHCET
Pemarp  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOLICHTAMH, HHTEPIPETUPOBATh pe3ylbTaThl pEHIEHUs 3aJady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonb3oBath anreOpanvyeckyr0o TEPMHHOJOTHIO U  CHMBOJIUKY,

NNPpUMCHSTH et B nmponecce 0CBOCHUs y‘IC6HOl"O Marcpualia




Haxomute 3HadueHuss OyKBEHHBIX BBIPAXCHUH MpH  3aJlaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
53 BeimonsaTe mpeoOpa3oBaHUS IEJIOT0 BBIPAKEHUS B MHOTOWICH
' IPUBEIEHUEM NOJIOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK
BbInoyHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpPMYJIbI KBaJapara CYMMblI W KBajapaTa
pa3HoCTH
OcymiecTBIATh pa3oKeHNEe MHOTOYJIEHOB HA MHOKUTEIHU C TIOMOIIIbIO
2.5 BBIHECEHHSI 3a CKOOKHM OOILEro MHOXUTENS, TPYIIIUPOBKH CIIaraeMbIX,
MIpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
Yy [IpumensaTs npeoObpazoBaHUsI MHOTOUJIEHOB JIJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIsIMHU
' JUTSI TIpe0Opa30BaHUs BEIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, TPUMEHSS
3.1 MpaBUJIa MEPEX0Jia OT UCXOJHOIO YPaBHEHHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABIASETCA M YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpaduueckue METOJIbI MPH  PEIICHWH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToaOupars mpuMepsl map 4uce, ABISIOUUXCA PEeIICHUEM JTMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
Crtpouthb B KOOPAMHATHOM MJIOCKOCTH rpaduK IMHEUHOTO YpaBHEHHS C
3.4 JIBYMsI MEPEMEHHBIMU; MOJb3YACh T'paUKOM, MPHUBOJIUTH MPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemiate cuctemsbl ABYX JMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMH,
' B TOM 4HcCJie TpadudecKu
CocTaBiATh U pelIaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEHWHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4E€HHBIN pe3yJIbTaT
4 Koopmaunats! u rpapuku. OyHKmu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku muHeiHbIX GyHKuui. CTpouth rpaduk GYHKIUH Y
| =[x
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEXY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBICHHUS U aHalIM3a
4.6 nHpopmMaluy, U3BJIEKATb W HUHTEPIPETHPOBATh HHPOpPMAIMIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna v BeIUMCIEHUS
Hcnonws3oBaTh  HayaJlbHble  NPEACTABICHHS O  MHOXECTBE
1 JEWCTBUTENBHBIX YHUCEJN JUISl CPAaBHEHMs], OKPYTJIEHHUsI U BBIUUCIICHUH,
' n300paXkaTb JEUCTBUTENbHbIE 4YHCIA TOYKAMH Ha KOOPAMHATHOMN
PAMOM
[IpumensaTr mnoHATHE  apU(METUYECKOTO  KBAJAPATHOTO  KOpPHS,
- HaXOJUTh KBaJpaTHble KOPHHU, MHCIOJAB3yd HpU HEOO0XOAUMOCTH
' KaJIbKYJIATOP, BBIIOJHATH IPEOOpPa30BaHUs BBIPAKEHUN, COAEPIKAIINX
KBaJIpaTHbIE€ KOPHH, UCIIOJIb3Ys CBOWCTBA KOPHEH
13 Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCEI C IOMOIIBIO
' JECATUYHBIX APoOeH u cTeneHel yncna 10
2 AnreOpanyeckue BbIPaXKEHHS
[IpuMeHATh TMOHATHE CTENEHM C LEIbIM I0KA3aTEJIEM, BBINOJHATH
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKAaIUX CTENEHH C LEeIbIM
NOKa3aTeseM
)5 BBINONMHATE ~ TOXAECTBEHHBIE  NPeoOpa3oBaHUs  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeNCTBUI HaJa MHOTOWICHAMH U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTh mpeoOpa3oBaHUsl BBIPAKEHHUH JISi PEIICHHS Pa3JIMYHBIX

3aa4 U3 MaTCMaTUKH, CMCIKHBIX IPEAMETOB, U3 peaJH)HOI\/JI IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHENMHBIE, KBaJpaTHbIE YpPAaBHEHUS M  PaLUOHAIbHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoCTEMIINE WCCIECIOBAHUS YpPaBHEHUMH U CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/IcTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHCTEMa

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEee)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amaud K e€
anredpanvyecko MOJIeNH C TOMOINbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl YpPAaBHEHUH, MHTEPHPETUPOBaTh B COOTBETCTBUU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN PE3ysIbTaT

34

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH,
pelaTh JIMHEIHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI,
naBaTh  IpaUuecKyr0  WJUIIOCTPAIMI0  MHOXECTBa  pelleHUi

HCpaBCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIMU

4.1

[lonumath ¥ HCNONB30BaTh (PYHKIUMOHAIBHBIE TOHATUS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GYHKIMM 1O 3HAYEHHUIO apryMEHTa, ONpeAessTh CBOMCTBA (PYHKIUU

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

kix
, Yy =x2, y = x3, y = [X|, onuCchIBaTh CBOWCTBA YMCIOBON (DYHKIMH TIO €€

rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHAS

1.1

CpaBHI/IBaTI) U yhnopsaaoduBaTh pPalMOHAJIbHBIC W HPpalrOHAJIbHBIC

qucia

1.2

BremonaaTe apI/I(l)MeTI/I‘-ICCKI/IC HeﬁCTBHﬂ C pallMOHAJIBHBIMH YW CJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMI)I, BBITIOJIHATE BBIYHCIICHUA C

HppaivOHAJIbHBIMHA YU CIIaMU

1.3

HaxomuTe 3HaueHusi cTeneHel ¢ LEeJbIMU TMOKa3aTelsIMU U KOpPHEW,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'If{TB lIeI\/’ICTBI/ITeJ'II)HI)Ie YKCiia, BBIMIOJIHATE NPUKUIAKY pE3yiibTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemars nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJSIILIMECS K HUM, IPOCTENIINE TPOOHO-pallMOHAIbHBIE YPaBHEHUS

2.2

Pemate cuctemsbl IBYX JTUHEHMHBIX YPABHEHHH C IByMSI IEPEMEHHBIMU
U CHUCTEMBI JIByX YPaBHEHUIA, B KOTOPBIX OJTHO YpaBHEHHUE HE SBISACTCS

JIMHEHHBIM

2.3

Pemate TeKCTOBEIC 3aJa4u aJIFC6paI/I‘ICCKI/IM CIocodoM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHUA WM CHUCTEMbI JIBYX ypaBHCHI/Iﬁ C JIBYyM:

INEPEMCHHBIMU

24

HpOBOI[I/ITL HpOCTGfII.HPIC HCCIICIOBAaHUA ypaBHeHI/Iﬁ n CHCTEM
ypaBHeHPIfI, B TOM YHUCJIC C MMPUMCHCHUCM rpa(f[)nqecxnx
Hpe,Z[CTaBJ'ICHI/Iﬁ (HaHpI/IMep, YCTaHaBJINBATb, UMECT JIN YPABHCHUC UJIU

cucreMma ypaBHeHI/Iﬁ peueHus, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemate JIMHEIHBIE HCEPaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
I/1306pa}l(aTL peUICHUC HECPABCHCTB HaA YHCJIOBOH HpﬂMOﬁ, 3allMChIBATh

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucTeMbl JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKIIIOHAOMIUE  KBAJAPaTHOC HCPABCHCTBO, I/I306pa)KaTL peIICHUC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3aIlIUCbIBaTh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 33134

OyHKIMU

3.1

PacrioznaBate  (yHKOMHM ~ HW3y4CHHBIX  BHAOB.  [lokasbIBaTh
CXEMAaTUYECKH PACIIOIOKCHIE Ha KOOPIMHATHOH IIOCKOCTH IpauKOB
¢dbyaknuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3HaueHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUI

3.2

[loka3piBaTh  CXEMaTUYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMN
TUIOCKOCTH TpadukoB (yHKIWH Bumga y = YX, y = |X| U ONHUCHIBAThH

CBOMCTBa (QyHKIMH

3.3

Crpoutb u wu300pakaTb CXeMaTH4YeCKH TpaduKu KBaJpPaTUUHBIX
(GyHKIMM, ONMCHIBaTH CBOMCTBA KBaJApPaTHUYHBIX (YHKIUH 10 HUX

rpaduxam

34

PacrioznaBaTh KBagpaTH4HYIO (QYHKIMIO IO (QopMmyse, MPUBOJIUTH
MpUMEpPbl KBAJIpPAaTUYHBIX (YHKIUN M3 pealbHON KU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas U reoMeTpruecKas Mporpeccuu

4.1

PacrioznaBath apuMeTHUUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUU MpU

Pa3HbIX criocodax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIOJIB30BAaHHEM (QOpMYyT 7n-TO UJIeHa
apudmeTnyecKoil ¥ reoMeTpUUECKON MPOrpeccHii, CyMMbI HEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI IIOCJICA0OBATCIbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ

IINIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICAOBATCIBHOCTSIAMU, B
TOM 4YHCIC 3aJadyu H3 peaanoﬁ KHU3HHU (C HCIIOJIb30BAHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJOTHI)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BEIYACICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBHOTO 4YHCIA, 3alUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YUCIIaMU. Pelnienue 3anay us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelesieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNs, 3aUCh OOJIBIINX YHCE
14 [IpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu OCHOBHBIE 33]]Ja4M HAa POLEHTHI, PELICHUE 3a]]a4 U3 PEAIbHON MTPAKTUKHU
15 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, PA3jOKEHWE HAa  MHOXHTEIH
' HaTypaJIbHBIX YUCET
L6 PeanpHble  3aBUCHMMOCTH, B TOM 4Mcle TmpsMas U oOparHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpandeckue BhIpaKEHUs
51 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ IepeMeHHOU. JlonmycThmble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXAYy BeIMYMHAMU B Buie (GOpMyIbL.
' Boruncnenus no hopmynam
)3 [IpeoOpazoBanrie  OYyKBEHHBIX  BBIPRKEHMH, TOXKICCTBEHHO  pPaBHbBIE
' BBIpaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTeIeM
5 s OnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHue, BBIUUTAHHE,
' YMHOKE€HUE MHOTOWJIEHOB
Y @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOXUTEN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, INpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PELICHUE JIMHENHBIX YPaBHECHUI
33 CocraBieHue ypaBHEHUH IO YCJIOBHUIO 337a4yu. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIIBIO YPABHEHUI
34 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pelienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. IIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. @yHkinuu
4.1 Koopnnnara Touku Ha npsAMoit
19 HucnoBsle TpOMEKYTKH. PaccTosiHue MexAay IByMs TOUKAMHU KOOPAMHATHOU
' NpAMOM
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U OpaAWHATA
' TOYKM Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamu. UTteHue rpaduKoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'padudeckoe pemieHne JIMHEHHBIX YPAaBHEHHMH M CHCTEM JIMHCHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYUCIICHUS
. KBangpatHblif kopeHb u3 uucna. IloHaTHe 00 HppanMOHATIBHOM YHCIIE.
' JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCET
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEH W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCIEHUSAM. JefCTBUTENbHbIE
qucna
1.3 Crenens ¢ 1enbIM [OKa3areneM U e€ cBoiictBa. CTaHgapTHas 3allich YKcia




2 AnreOpandecKkue BBIPaXKCHUS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAIPATHOTIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 VYpaBHEHMS U HEPaBEHCTBA
31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocreiinme npoOHO-pallMOHANBHbBIE YPaBHEHUS
I'padmueckas unTepnpeTanyst ypaBHEHUN ¢ ABYMsSI MEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YpaBHEHHU C JByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemenmne TekcTOBBIX 3a1au aNredpandeckum crnocodom
3.6 HucnoBsle HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMU
il [Honsitne ¢ynkuu. OO6nacTh OHpENeNeHUs W MHOXKECTBO 3HAYCHUI
' ¢dbyakun. CriocoObl 3a1aHus QyHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMINUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OMNHUCHIBAIOIIME NPSIMYIH0O M O0OpaTHYI0 MPONOPIHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BIYKCICHUS
. PanmonaneHble ymcna, HWppanMOHANIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
15 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JEMCTBUTENBHBIX YMCEN U KOOPAMHATHOU npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMY YHCIAMU
N3mepenusi, npubnkenusi, oieHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIEro MHUpAa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh MpuoamxeHus. Oxkpyriaenue uyucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI EPEMEHHON
2.2 JIuneliHoe ypaBHeHue. Penienne ypaBHEHUH, CBOJSIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIINXCS K KBAIPATHBIM
Yy bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT ypaBHEHUW TpeTbed U
' YeTBEPTOM CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUH
2.7 VYpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctemM AByX JTMHEHHBIX YpPaBHEHUN C IBYMs IEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHMil, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienune TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocooom
2.12 UYucnossle HEpaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHON
2.15 KBanpatHsle HEpaBeHCTBA
516 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs

NEPpECMCHHBIMHA




OyHKINU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 ux cBOHcTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMCTBa

34 I'padukyu QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

i1 Omnpenenenre M crnocoObl 3aJJlaHUSl YUCIOBBIX MOCJIENI0BAaTENbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioi U Gopmysoit n-ro dieHa

4o Apudmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apupMeTHUECcKOn
' MIPOrPECCUH, CYMMBI NIEPBBIX 71 UIEHOB

A l'eomerpuueckas mnporpeccus. PopMynbl n-ro ujleHa TIeOMETPUUYECKON
2 MIPOrPECCUU, CYMMBI TIEPBBIX 71 UJIEHOB

14 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 CnoHbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh HUX IMPU PELICHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]a4

U3 IpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONPEAEIICHNE, aKCHuOMa, TeopeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTh

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHMCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
NEeIMMOCTH, 1IE€JI0€ YHUCI0, MOIYIb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHHME BBINIOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YHCIA, NPEJCTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yiibTaTa BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOpHAMM, pa3joXKeHHEe MHOTOYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYJT Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCpUPOBATH NMOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHUil

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUS, HAuOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a4ad U3 APYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BATEIbHOCTEH, GOPMYIBl CYyMMBI H
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYI', HAJIOTH, 3a1a4U U3 oOnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKA, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajuiesiorpamMm, poM0, IHpsMOYTOJbHMK, KBaJpaT, Tpamnerus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE pacro3HaBaTh PABEHCTBO, CHUMMETPHUIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MeEpPbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYroOJIbHHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC H3BJICKATBh, HUHTCPIIPETUPOBATH u npeo 6p3.30BBIBaTB




nHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIaXx W Ha JUarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue omnepupoBaTh MOHSTHSAMU: CIYYalHBIA OMBIT (CIy4yalHbIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHME pEeIlaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PpPEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHMI B OKpY)XKaloIleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMAaTUKH B
HUCKYCCTBE, ONHUCHIBaTh OTIEJIBbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HUCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCJIaMH

- JlelictButenbHple unciia. ApudMeTrdeckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasaresneM. CTeneHb C palMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTEeTIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

3s Lensle u ApoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBl M COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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