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IHOACHUTEJIbBHASA 3ATIMCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOI'O OOIIEro
oOpa3oBaHHUs: OHa 00ECIIEYUBAET U3yUEHUE IPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK ¥ TyMAaHUTAPHOTO IUKJIOB, €€ OCBOECHHE HEOOXOIUMO IS
NPOJODKEHUs 00pa30BaHUs U B IOBCEIHEBHOM kU3HU. PazButre y oOydaromuxcs
Hay4YHBIX TPEACTABICHUN O TMPOUCXOXKIECHUU M CYIIHOCTH aiaredpanyeckux
abcTpakiuii, cnoco0e OTpaKeHUs MaTEMaTUYECKON HAyKOH SBJICHHUI U MPOLIECCOB
B MpUPOJEC U OOILIECTBE, POJIM MATEMATHUYECKOTO MOJAEIUPOBAHHSA B HAYyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUIEHHS], HEOOXOIUMBIX JJIsl alaliTallid B COBPEMEHHOM LIM(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHUS HaOMIOAaTh,
CpaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
(bopMynnpoBath yTBEp)KAeHU. OCBOEHUE Kypca alnredpbl 00eceunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS OOYyYarolUXCs: OHUM MCHOJB3YIOT JACAyKTHUBHBIE U
WHAYKTUBHBIE pacCyXJIeHusi, 0000IIeHIEe U KOHKPETU3allMI0, aOCTparupoBaHue M
aHanoruto. OOydenue  anreOpe  mpeamnojiaraeT  3HAUYUTETBHBIM  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEJIBHOCTH O0YYarOUIMXCs, II03TOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peann3aleil 1esITeIbHOCTHOTO MPUHIINIA 00yYeHUS.

B crtpyktype mporpammbl ydeOHOro Kypca «Ausrebpa» Ui OCHOBHOTO
o01miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKIE
auHUM: «Yucna v BBIYMCIEHUS Y, «AJreOpandecKkue BhIPaKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX colepiKaTelbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJICHCTBYSI C
ApPyTMMHU €ro JIMHUAMU. B Xoae wu3ydeHuss y4eOHOro Kypca OOy4arouiumcs
OPUXOIUTCS JIOTUYECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
a3blK. B cBsi3M ¢ 3TUM B mporpamMmy y4yeOHOro Kypca «AmnreOpa» BKIIOYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3feniax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuuyeckoro ss3blka. CoxepkareabHOW U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucina ¥ BBIYMCICHUS CIY)XUT OCHOBOM  JUIs
JaJIbHEHIIET0 W3Y4YeHHUs] MaTEMaTHKHU, CIIOCOOCTBYET PAa3BUTHUIO y OOyYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOIH30BATHCS AITOPUTMAMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAaLMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (POpMHpPOBAHUEM
MPEJICTABICHUI O JIEMCTBUTEILHOM YHCJE. 3aBEPUICHHE OCBOCHHS YHUCIOBOU
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.



Copeprxanue qByX anreOpandeckux JIMHUN — « AJIreOpandecKue BbIPaKCHUS
U «YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHarOLIUXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOJUMOTrOo ISl PELICHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4eOHBIM MaTepuan TPYyNIUPYETCS BOKPYT
palroHANTbHBIX BBIpAKEHUH. AJredpa JeMOHCTPUPYET 3HAUCHHE MAaTEeMAaTHKH Kak
A3bIKa JUISI TIOCTPOCHHSI MaTeMaTUYeCKUX MOJENeH, OMUCaHHUs TMPOIECCOB U
SABJICHUA peampHOrO0 Mupa. B 3agaunm oOydeHus anreOpe BXOASAT TaKKe
JanbHelIlee pa3BUTHE aANTOPUTMUYECKOTO MBIIUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, /JIsi OCBOCHHS Kypca WH(GOPMAaTUKHA, M OBJIAJCHHE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [Ipeodpa3oBanne cUMBOIBHBIX (OPM CIOCOOCTBYET
pPa3BUTHUIO BOOOpa)KEeHUs, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TparuecKoi JIMHUM HAIleJICHO Ha MOJy4YeHue
oOy4YaronMMHUCs 3HAaHUU O (PYHKUIMSIX KaK BaKHEHIIEeH MaTeMaTUYECKON MOJIENH
U1 ONMCAHUS U MCCIEAOBAaHUs pa3HOOOPa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOIC
u odmecTtBe. M3yueHue marepuasia CroCOOCTBYET Pa3BUTHIO Yy OOydaroIIUXCs
YMEHUS UCIIOJIb30BATh Pa3IMYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckne, BHOCHUT BKJIal B (opMupoBaHHE
MPEJICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [IUBWIM3AIMH U KYJIbTYPBIL.

CornacHo yueOHOMY IMaHy B 7-9 kiaccax wu3ywaeTcss ydeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielbl COICP>KAHMUS:
«Yucna W BBIYUCICHUSA», «ANreOpandeckue BBIPAKCHHUS», «YPaBHEHHUS W
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenne yueOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 Kiiacce
— 102 gaca (3 yaca B Hepnento), B 8 kiacce — 102 gaca (3 yaca B Hexaenwo), B 9
kimacce — 102 gaca (3 yaca B HEZIeIHO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Yucii1a ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOd OT OJHON (OpPMBI 3amUCH
npoberi k apyroi. IloHsTHE palMoOHAIBLHOTO 4YMCIIA, 3alKCh, CpPaBHCHHE,
YyHOPSIOYMBAHUE  PALMOHAIBHBIX 4ucel. ApupMeTudyeckue AEUCTBUS C
palMOHAJIbHBIMUA YKCIIaMU. Pelienne 3amad u3 peaqbHOW NMPAKTUKU HAa 4YacTH, Ha
Ipoow.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejesieHue, IpeoOpa3oBaHue
BBIPAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MPOLIEHTOB B BHUJE JIpoOU U ApOoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 3a7auM Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON IIPAKTHUKH.

IIpumMeHeHne TOPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCle TOpsiMas MW oOparHas
IIPONIOPLIHOHAIIBHOCTH.

Auredpanveckne BbIpaKeHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAUYCHUE BBIPAKECHUS C IIEPEMEHHOM. JlommycTUMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dbopmyibl. Beruucnenus no gopmynam. [IpeobpazoBanue OyKBEHHBIX BHIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIpAXEHUsS, TMpaBuia MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrouseHsl. CteneHp MHOrowieHa. ClokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXXEHHMs: KBaapar
CyMMBl W KBaApar pasHocTd. PopMmyia pa3HOCTH KBaaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHO>KHUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHUS, IpaBuia MPeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEW JIMHEUHOIO
YpaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOILBI YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NIEPEMEHHBIMM U e€ro rpaguk. Cucrema qByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIE€peMEHHbIMU. PemeHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. I[lpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.



DOyHKUNHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEKYTKHU. PaccTosiHue Mexmy
IBYMsI TOYKAMHU KOOPAMHATHOMN IIPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca u opauHaTa
TOYKH Ha KOOpJIMHATHOMU MiockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaAMHU.
Urenne rpadukoB peabHbIX 3aBUcuMocTel. [lonarue ¢yukuuu. [padux
¢ynkunu. CoiictBa pyHkumil. JIunelinaa pynkuus, e€ rpaduk. ['padux pyHkumnm
y = |x|. 'padbuueckoe penieHre TWHEHHBIX YpPaBHEHUHW W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparueiit kopeHb u3 umcna. [loHsitue 00 wuppanMoHAIBHOM YHCIE.
JlecsiTnuable PUOTMHKEHUS UpPAITMOHAIBHBIX yrcen. CBolcTBa apuMEeTHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHMCJIEHUSAM. J|eCTBUTEIIbHBIE YUCIA.

CreneHb C UENIbIM MOKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTIA.

AnreOpandeckue BhIpaKeHUIAJNre0paniecKkue BbIpPasKkeHust

KBagpaTHbiii  TpE€xuieH, pa3oKEHHE KBaJpaTHOIO TPEXWIECHA  Ha
MHO>KUTEJH.

Anrebpandeckas JapoOb. (OCHOBHOE CBOKMCTBO aireOpandecko JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHME, JCJIeHHe airedpandeckux JapoOei.
PannonanbpHbIe BRIpaXKEHHS U X MTpeoOpa3oBaHue.

YpaBHEHHS U HEpABEHCTBAY PABHEHHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHeHU, CBOAAIINUXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimue ApoOHO-paliOHATbHBIE YPAaBHEHUSI.

I'paduueckas uHTEepHpeTanysi ypaBHEHUN C ABYMs MEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YPAaBHEHHW C JBYMsS IepeMeHHbIMM. [Ipumepsl pemeHns cucrem
HEJIMHEHNHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a/1au anreOpandecKuM CrocoooM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM IIEPEMEHHOW.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIAA

[Tonsitue @ynkmuu. OOnacTh ONpeneNeHrus W MHOXECTBO 3HAYCHHI
¢bynkuun. CiocoOb! 3a1anus QyHKITUH.



I'padpux dbynxkuun. Urenne cBoiicTB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB QYHKIHA, OTPAKAIOIMIUX PEATLHBIE TPOIECCHI.

OYHKIUU, OMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, uX rpaduku. OyHkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucnaa v BIYMCICHUA

PannonanbpHbie 4yKcla, UppalMoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE IpoOU. MHOXKECTBO I€UCTBUTENIbHBIX YHUCEII, I€UCTBUTENIbHBIE YMCIa
KaKk OECKOHEUYHBbIE JAECATUYHBbIC IpoOH. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JICMCTBUTEIBHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHeHHME JIEWCTBUTENIbHBIX YHCEN, apuPpMETHUYECKUe JEHUCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMU.

Pasmepsl 0OBEKTOB OKpYXaloLIero MHpa, AJUTEIBHOCTh IPOILIECCOB B
OKpPY’KaroIIEM MHUpE.

[TpubnuxénHoe 3HAaYeHHE BEIIMYUHBI, TOYHOCTh NpUOImKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUSA U HEPABEHCTBA

JIunetHoe ypaBHeHue. PenieHre ypaBHEHUH, CBOISIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHUM TPETbEW U YETBEPTON
CTEIICHEW Pa3JIOKEHUEM HAa MHOXKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ ABYyMs NEpEeMEHHbIMH U ero rpaduk. Pemienue cucreM IaByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Penienue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JHMHEIHOE, a Jpyroe — BTOpOM creneHu. [ 'paduyeckas
WHTEPIPETAIUS] CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Peliennie TEKCTOBBIX 33/1a4 aNreOpandyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW mHepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HeEpaBEHCTBA.
I'padprueckass wHTEpHperalys HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

OyHKIMNPYHKIAA

KBagparnunas ¢ynkuus, e€ rpaduk u coiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOIbl, 0Ch CAMMETPHH MTapadOJIbI.



Ipaduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , u ux
CBOWCTBA.

YUucnosble  mociien0BaTENbHOCTUYMCI0BbIE  MOC/IEI0BATEJIbHOCTH H
Nporpeccuu

[ToHsiTHE YHCIIOBOM MOCHENOBATEIBHOCTU. 3aJaHUE TOCIEA0BATEIBHOCTH
peKkyppeHTHOM hopmyIiol u popMyIioii #-ro uieHa.

Apudmernyeckas u reomerpudeckas mnporpeccurd. Dopmysbl n-ro 4ieHa
apu(pMETHIECKON U TEOMETPUIECKON MTPOTPECCHI, CYMMBI IIEPBBIX 71 YWICHOB.

N3o0pakenne uieHOB apu(METHUECKONW M T'eOMETPUUYECKOW MPOTpecCHid
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIM POCT.
CioXHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMMbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOIUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHX
JOCTHXKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO 0053aHHOCTEN I'pa)kIaHWHA U peai3ally €ro
npaB, NPEICTaBICHUEM O MaTEMaTHUYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBIECHUH, MPOIEAYp IPakIaHCKOro o0IlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUYECKUX MPOOIJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSATEIBHOCTU YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pELIEHUWM MPAKTUUYECKUX 3a/ady
MaTE€MaTUYeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaKHOCTH MAaTeMaTH4E€CKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKHU3HM JUIs YCHELIHOM MpodeccroHaTIbHOM
NESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHMBUYyAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHM, pacCyXICHUW, YMEHUIO BUAETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTalUueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl ueIoBEeYECKOi
JEATENbHOCTH, ATANlOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KakK CpPeJICTBOM
MO3HAHUA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIE0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuuyeckoe BocnUTaHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOI0 0J1arONOJTyYHUs:



TOTOBHOCTBHIO MPUMEHITh MAaTEMAaTHYECKHWE 3HAHUSI B HHTEpPEcax CBOEro
3I0pOBbsl, BEIEHUS  3J0pOBOro  oOpaza KWM3HM  (3I0pOBOE  TUTaHHE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHH U OTAbIXa, peryjspHas ¢u3ndeckKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pEeQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JI0TH4YeCcCKOe BOCIIMTAHNE:

OpUEHTAIlMel Ha MPUMEHEHHUE MaTeMaTUUYECKUX 3HAHUU JIJIs PEeIIeHUs 3aj1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIONIEH Cpejbl, IJIaHUPOBAHUSI TMOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Jii OKPYKAIolIEeW Cpelibl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKkTepa dKOJIOTUUECKHUX MPOOJIEM U MyTeH UX PeLICHUS;

8) apanTanmusi K M3MEHSIIONIUMCS YCJIOBHSM COIMAJIbHON M NMPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIIbHOCTh, B TOM UHCIIE
YMEHUE YUYUThCS Yy JPYTUX JIOJel, MPUoOpeTaTh B COBMECTHOM NESITEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJAMMOCThIO B  (DOPMUPOBAHWHM HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyIUpOBaTh UIEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JAC(UIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMio, BOCIPUHHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIC pEIIeHUs W JACHUCTBUS, (POPMYIUPOBaTH U OIICHUBATh PUCKH H
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

basoBble 1ornyeckue AeicTBu:

e BBIBIATh U XaPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOLIECHUH MEXIy MNOHATHUAMH, (OPMYIUPOBATH
ONpENENCHNs]  IOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanuy, OCHOBaHUA A OOOOIIEHHS U CPaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3a;

e BOCHpPUHUMATh, (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CY)KJIEHUS:
YTBEPAUTENIbHbIE W OTpULIATENIbHbIC, €AMHUYHBbIC, YacTHbIE M OOIIUE,
YCIIOBHBIE;

e BBIBIATH  MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUHs B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBIABICHHA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;



JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTebCcTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIbHO HECIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (aKToB, BBICTpaMBAaTh AapPryMEHTAlLMIO0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaATh Ccroco0 pelieHus yuyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peEUIeHUs, BbHIOMpaTh HauOoJiee NOAXOAAIMNA C Yy4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabCcKHe AeiiCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbLCKUM MHCTPYMEHT MO3HAHMS,
(bopMyaupoBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHUBOPEUUE, NPOoOIeMy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

MPOBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECJIOMXHBIH
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIAEAOBAHME MO  YCTAHOBJICHHUIO
OCOOEGHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy cO00M;

CaMOCTOATENHbHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJIBI 10 pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoOIecca, a TaKkKe BbIIBUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, ITaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3a/1a4H;

BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(pOpPMALINIO PA3IMUHBIX BUJOB U (HOPM MPECTABIICHHUS;

BBIOWpATh (opMy TpeACTaBiICHUS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJa4yd  CXE€MaMHM, JuarpaMMaMu, WHOW TpaduKkod U ux
KOMOMHAIIMSIMHU;

OLICHUBATh HAAEKHOCTh HMH(OpMAIIMU IO KPUTEPHUSM, MPEIT0KECHHBIM
YUHTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMmyHukaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

BOCIPUHMMATh U (OpPMYyIHUpPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCJIOBHUSIMHU U LIEJIIMH OOILIEHHS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH ITOJTYUYEHHBIN pe3yJIbTaT;
B X0JIe 00CYXAEHUS 3a]1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIA€MOIl TEMBI,
poOJIeMBbl, periaeMoi 3aJjauu, BBICKa3bIBATh U/IEH, HALICJICHHbBIE HA MTOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
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YYaCTHUKOB AHaiiora, oOHapyXHBaTh pa3iMyMe U CXOJCTBO IMO3ULIHUH, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIaCUsi, CBOU BO3PAXKEHUS;
OPEJCTaBIsATh  PE3yNbTaThl  pEHIeHHs  3aJadyd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMSI,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YUETOM 3a]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ay IUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  INPEUMYILIECTBA  KOMAaHJIHOM U
WHANBUAYAIbHON pa0bOThl TpU pPEIICHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajad;

NPUHUMATH EJIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPTaHU3AIHI0
COBMECTHOH paboThl, pacHpelensaTh BHAbI padoOT, JOroBapUBaThCA,
00CYKIaTh MPOIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH

y4acTBOBaTh B TPYyNmoBBIX (opmax paboTel (oOCyXIeHus, 0oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMBl W JpYyTue€), BBINOJHATH CBOK YacTh
paboThl ¥ KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IJIaH, AJITCOPUTM pELIEHUs 3aJaduu (WM €ro
4acTh), BBIOUPATh CIOCOO peIieHUs ¢ Y4ETOM HMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTpOJH), IMOIMOHAJILHbIN UHTEJLJIEKT:

BIIAJCTh CIOCO0AMU  CaMOTPOBEPKH, CAMOKOHTPOJIA IMporecca W
pe3yJibTaTa pelIeHUs MaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEHICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONTHOOK, BBISIBJICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIIBHOCTU ITOCTABJICHHOW LIEJIH
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHXKCHUS WIIM HEIOCTHIXKECHUS 11EJIU,
HaxOJUTh OIKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYAIONIMICS TOJYYHUT CIEAYIOIIHNE
IpEIMETHBIC PE3yJIbTATHI:

Yucsaa v BbIYHCTEHUS

BrImioytHATh, cOYeTas YCTHBIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUUECKHE
JEUCTBUS C PAIIMOHATLHBIMU YU CIIAMHU.

HaxonuTh 3HAYCHUS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH pPa3HOOOpPa3HBIC
CIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHUH JAPOOHBIX BBIPAKCHUH, COACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYrou (mpeoOpa3oBbIBATH
JCCATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBECHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHUBATH M YIIOPSIOYMBATH PAITIOHAILHBIC YHCTIA.

OKpyrisTh yucia.

BBITIOHATE TPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHHM
YHCJIOBBIX BBIPQXCHHH. BBIMOTHATE HEUCTBUSA CO CTENEHSMH C HATypajlbHBIMH
MOKa3aTeJISIMH.

[IpumeHsATh  TpPU3HAKK  JETUMOCTH,  pa3liOKEHHE HAa  MHOXKHUTEIH
HATypaIbHBIX YHCEIL.

PemaTe TpakTUKO-OpUEHTUPOBAHHBIC 3aJa4d, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOTOPIIMOHAITBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl peUIeHUs 3a7a4 C y4€TOM OTPAHMYCHUMN, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpaKeHUA

Hcnonp3oBaTh anreOpandecKyt0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS yueOHOT0 MaTepuarna.

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPOKCHHHM NP 3aJJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BeimoHATh  mpeoOpa3oBaHUST  IEJIOTO  BBIPAXKEHUS B~ MHOTOWICH
IPUBEACHUEM TOJIOOHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK.

BBITIOJIHATE YMHOKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOMHWTENS, TPYNIHUPOBKH  CIAraeMbiXx,
NpUMEHEHUS (POPMYJT COKPAIEHHOTO YMHOKEHUSI.

[TpumeHsaTh MpeoOpa3oBaHKsI MHOTOWICHOB JIJISl PEIICHHS PA3IMYHBIX 3a7a9
W3 MaTEeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATHbHOU MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3aTEISAMM  JUIS
nmpeoOpa3oBaHUs BhIPAKESHUI.
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YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OAHOM IEPEMEHHOW, NPUMEHsS IpPaBUJIA
nepexojia OT UCXOJAHOTO YPaBHEHUS K paBHOCUILHOMY eMmy. [IpoBepsiTh, sSBISETCS
JIA YKCJIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduyecKre METOIBI IPH PEIICHNUN JTUHEWHBIX YPABHCHUN U UX
CUCTEM.

[TonOGupath npuMepbl TAp YHUCEN, SBISIOUIUXCS PEIICHUEM JHMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK ITWHEHHOTO YpaBHEHUS C
JIByMSl TIEPEMEHHBIMHU, TOJB3YACHh TpauKOM, MNPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPAaBHEHUMN C ABYMS MIEPEMEHHBIMU, B TOM
quclie TpaQuIecKu.

CocraBnsaTh W peuiaTh JUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUM TI0 YCIOBHIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJ]a4¥ MOJTYyYEHHBIN PE3yJIbTAaT.

DOyHKIUHU

N300pakath Ha KOOPAMHATHON MPSIMOI TOYKU, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJAWHATAaM, JTy4H, OTPE3KH, MHTEPBAJIbI, 3aITUCHIBATh YUCIIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAHHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKINUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TOMOIIbIO (YHKIUHA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, pPACCTOSIHUE, I€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne QPyHKIIMHN MO 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii coco® MpeaAcCTaBiICHUS W aHaIW3a WHOOpPMAIINH,
W3BJIEKATh U UHTEPHPETUPOBATH HHPOPMAIUIO U3 TPaPUKOB peaibHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarOmIMIICS TONYYHUT CIEAYIOIIHNE
peAMETHBIE PE3YJIbTaTHhI:

Yucia v BBIYMCTIEHUSA

Hcnonp30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
YuCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCIICHUHN, M300paxkaTh JIEWCTBUTEIIbHbBIE
gycjia TOUKaMy Ha KOOPJIMHATHOW MPSMOM.

[IpumensaTy TOHSATHE apUMETHUUYECKOrO KBAJpPaTHOTO KOPHS, HaXOJUTh
KBa/IpATHBIE KOPHH, WCIIOJIB3YS TPHU HEOOXOAMMOCTH KAIBKYJSATOP, BBIMOIHITH
npeoOpa3oBaHusl BBIPAKEHUHN, COACpPKAIIMX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEH.

Wcnonb30BaTh 3anmucy OOJIBIIMX W MAaJIbIX YUCENI C MOMOINIBIO JIECSITUYHBIX
npoOeii u creneHei uucia 10.
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AnredpanyecKue BbIpaKeHUs

[IpyuMeHATP TMOHSATHE CTENEHW C LEJIbIM I[OKAa3aTeleM, BbINOIHATh
npeoOpa3oBaHus BBIPAKECHUM, COJIEPKAIIUX CTEIIEHHU C 1IETIbIM TTOKa3aTesIeM.

BhINOMHATH TOXIECTBEHHBIE MPEOOPa30BaAHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOUWICHAMH U aJITeOpandeCcKUMM IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIN.

[IpuMeHsTH MpeoOpa30BaHUs BRIPAKESHUM JJIsI PEIICHUST PA3JIMUHbBIX 33124 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATLHON MPAKTUKHU.

YpaBHeHUSA U HEPABEHCTBA

Pewats nuHeElHbIE, KBaJpaTHbIE YPaBHEHUS WU PaAlMOHAJbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAMTE MpOCTEHIINE HUCCIECIOBAHNUS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUueCcKuX MpeICTaBIeHN (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHUCTEMa YPABHEHUM PEIICHHS, €CJIU UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauth OT cioBecHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIM C TIOMOINIbIO COCTABJICHUS YPaBHEHUS WM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpyMeHsAT, CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauUecKyr0 WLTIOCTPAIMI0 MHOXKECTBA PEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W UCTONB30BATh (PYHKIIMOHAJIBHBIC MOHSITUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPENCIITh 3HAUCHHE (YHKIMH TI0 3HAYCHUIO
apryMeHTa, ONpeAeNiaTh CBOWCTBA PYHKIUU 10 €€ rpaduKy.

CrtpouTth rpaduku 31eMeHTapHbIX QYHKIINN BUA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOIL
dbyHkIuu 10 e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TONYYHUT CIEAYIOIIHE
PEIMETHBIE PE3YJIbTATHI:

Yucia v BBIYMCTIEHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIE U UPPALlMOHATbHBIE YHCIIA.

Boimonusate  apudmeTndeckue JEUCTBHS C  PAIlMOHAIBHBIMU  YHUCJIAMH,
codyeTras YCTHbIE U THUCHBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppanMoHaIbHBIMU YUCIaAMU.

HaxoguTh 3HaueHWsl CTENEHEHW C MEIbIMH II0Ka3aTeisiMU W KOPHEW,
BBIYMCIISITH 3HAUEHUST YUCIOBBIX BBIPAKECHHIA.

OKpyrJIsITh  JIEUCTBUTEIBHBIC YHCIA, BBIMOJHATh MPUKHUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUSA U HEPABEHCTBA
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Pemwars yiMHEMHBIE M KBAaJApAaTHBIC YPaBHEHMS, YPAaBHEHUSA, CBOIAIIMECS K
HUM, [IPOCTEHIINE JPOOHO-PALlMOHANIbHBIE YPaBHEHUS.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJTHO YPAaBHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarp TexkcToBBIE 3amaunM anreOpanuyeckuM CrocoOOM ¢ MOMOIUIbIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUHU C JIBYMsI [IEPEMEHHBIMU.

IIpoBoauTh NpoOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM Irpa)UuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMs, €CIH UMEET, TO CKOJIBKO, U
npouee).

Pemate nuHeEWHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HAa YUCJIOBOM NPSMOM, 3alIMCHIBATH PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemwlare  cucTemMbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HW300pakaTb pEUICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELICHUN PA3JIMYHBIX 3a]1a4.

DOyHKUNH

Pacnio3naBath (yHKUMH H3y4eHHBIX BUJOB. [loka3biBaTh CXeMAaTHUECKH

pacmnoyiokeHre Ha KOOPJIMHATHOM TIOCKOCTH rpadukoB QyHKIM Buaa: y = kx, y
=k +b y=ki y=ax2+bx +c y=x3y=1x y=|x|, B 3aBucuMOCTH OT
3HaYE€HUN KO3()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKUA KBAIPATHUHBIX (HYHKIIHA,
OINMKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacno3naBath kBajgpaTHyHyr0 (QyHKIHIO 110 (popMyJie, TPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIUN U3 peaibHOM KU3HU, PUBUKHU, TECOMETPUH.

YucaoBblie MOCJI€A0BATEILHOCTH U NIPOTPECCUH

Pacrio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO TMPOTPECCUU TpH
pa3HbIX CIOCO0ax 3a/1aHusl.

BrInmonHATh BBIYMCIAEHUS € UCHOJb30BaHMEM (OpMYyJT n-ro  4YieHa
apu(PMETUICCKON ¥ TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wjI€HBI MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPIWHATHOM
IJIOCKOCTH.

Pemate 3apgaum, CBA3aHHBIE C YHUCIOBBIMHU IOCIEIOBATEIBLHOCTSIMUA, B TOM
YHCIIC 33J1a4U U3 PeaTbHOM KU3HM (C MCIOJIB30BAHUEM KAIBKYJISITOPa, MU(PPOBHIX
TEXHOJIOTU).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/ P Konrtpoubnsie | IIpakTnyeckue (wupp :
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Uucna u BeIuncieHnus. PalinoHabHBIC )5 ) bubmuoreka [JOK
qHCia https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
2 AJIrCOPAHHECKNE BLIPHKCHIA 27 ! https://m.edsoo.rw/7f415b90
bu6mmoreka [IOK
3 YPABHCHHUS U HEPABEHCTBA 20 ! https://m.edsoo.1ru/7f415b90
bu6mmorekxa [IOK
4 Koopmunaret u rpapuicu. Gynkim 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenme n 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOT'PAMME
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8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pasjeioB U TeM nupposbIe
Ne i/ P Konrpoubnsie | IIpakTnyeckue (upp :
NPOrpamMMsbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
b K
1 Uucna n Beruncnenus. KBagpatHsle KopHU 15 htlffsj?/ljr?:cli(;grou 7641 7af8
) Yucia u Berauciieaus. CTENeHb ¢ LEIbIM . bu6mmorexa [JOK
IOKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckne BbIpaKeHUsI. 5 1 bubnuorexa IIOK
KBanpatHslil TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpaKeHHUsI. 15 1 bubnuoreka IIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBanpaTHble 15 | bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
b K
7 VYpaBHeHns u HepaBeHcTBa. HepaBeHcTBa 12 1 hgfj;;fg:)gg 76417af8
bu6mmoreka [IOK
8 D .0 5
YHKIIH. LICHOBHDIE NOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 D | 9
yHIUHH. HCIOBBIC QyHKIIH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 600 6 2
OBTOPEHHE I ODOLIICHHE https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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9 KUIIACC

KoanuyectBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/ P Konrposbnsie | IIpakrnyeckue (ugp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna u Beruncienus. JleiicTBUTenbHbIE 9 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUA C 14 1 bu6muoteka LIOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bu6muoteka [IOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.edsoo ru/7f419d08
bubmuoreka [{OK
5 o 16 1
YHIHIH https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
4 1 1
6 MCJIOBBIE MOCJIEI0BATEILHOCTH 5 hits://m.edsoo ra/7#419d08
. [ToBTOpenue, 0600IIEHNE, CHCTEMATHU3AIIS 18 | bubnumoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
Ne Hara ungponbie
Tema ypoxka Konrpoiasbusie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [TonsTHE panoHaNbHOIO YKUCIA 1
) Apudmernueckue 1eHCTBUS € 1
panoHaIbHBIMU YHCIAMU
3 Apudmernueckue 1eHCTBUS € 1
palnyOHaIbHBIMU YNCIAMU
4 ApudmeTnueckue IeiCTBUS C |
palnOHaIbHBIMU YHCIAMU
5 ApudmeTnueckue IeiCTBUS C |
panoHaIbHBIMU YHCIAMU
6 Apudmernueckue 1eHCTBHS € |
panoHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsijouuBaHue |
palOHaIbHBIX YUCEI
g CpaBHeHue, ynopsaouuBaHue 1
palOHaIbHBIX YUCEI
9 CpaBHeHue, ynopsaouyuBaHue 1
paloOHaIbHBIX YUCEI
10 CreneHb ¢ HaTypaJIbHBIM | bubnmoreka [JOK
IOKa3aTeyIieM https://m.edsoo.ru/7f4211de
11 CreneHsp ¢ HaTypaJIbHBIM 1 bubnuoreka [IOK
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IIOKa3aTcJICM

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

Crenensb ¢ HaTypaJIbHBIM

bu6nmoreka [JOK

12 [I0Ka3aTelIeM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJIbHBIM bubnmoreka [JOK
[I0Ka3aTelIeM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJIbHBIM
MoKa3aresieM
Pemienne ocHOBHBIX 3a/1a4 Ha
15 IpoOu, POLEHTHI U3 peabHON
NPaKTUKU
Pemrenie ocHOBHBIX 3a7a4 Ha
16 JpOOH, TIPOIIEHTHI M3 PeATbHON
NPaKTUKU
Pemienne oCHOBHBIX 3a/1a4 HA
17 JpOOH, TIPOIIEHTHI U3 PeaTbHOU
MPaKTUKHU
Pemienue oCHOBHBIX 3a/1a4 HA
18 JIpoOH, IPOIIEHTHI U3 PeATbHON
MPaKTUKHU
19 [Ipu3Haku AenUMOCTH, Pa3I0KEHUS
HA MHOXKHUTEJIM HATyPaJIbHBIX YHCET
20 [Ipu3Haku AenUMOCTH, Pa3I0KEHUS
HA MHO>KHMTEJIM HATyPAJIbHbBIX YHCEN
] Peanbubie 3aBucumoct. [Ipsimas u
oOpaTHas MPOMOPLUHUOHAIBHOCTH
2 Peanbubie 3aBucumoct. [Ipsimas u

oOpaTHas IPOMOPIIMOHAITBHOCTH
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Peanbnbie 3aBucumocTtu. [Ipsamas u

23
oOpaTHas MpOoNOPLHUOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOoNOPLUOHAIBHOCTH
75 KonTponbhas padota no teme
"PanimoHanbHbIe yncia"
26 bykBeHHBIE BBIpaXKEHUS bubmoreia HOK
y p https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 dopmyibl
29 [Tepemennsbie. Jlomyctumblie
3HAYEHUS TIEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPOKECHHM, PACKPBITHE CKOOOK H bubmorexa [TOK
p » Packp https://m.edsoo.ru/7f41fafa
npUBeIeHNE TOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPKEHUM, PACKPBITHE CKOOOK U bubmmorexa LHOK
p » PacKD https://m.edsoo.ru/7f41£d70
MIPUBEICHNE TTO00HBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPA)KEHUH, PACKPBITHE CKOOOK U
MpUBEIEHNE TTO00HBIX ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
33 BBIPA)KEHUI, PACKPBITHE CKOOOK U
MPUBEICHUE TTO00HBIX ClaraeMbIx
14 CBoiicTBa CTENEHU C HATYpalbHbIM bubnuorexa [JOK
ToKa3areiemM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAITbHBIM bubnuorexa [JOK
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IIOKa3aTcJICM

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

CBolicTBa CTENEHU C HATYPaJIbHBIM

bu6nmoreka [JOK

36
I0Ka3areyieM https://m.edsoo.ru/7f4218be
Bbu6mrorexa [JOK
M
37 HOTOHICHET https://m.edsoo.ru/7f42276¢
bu6mmoreka [JOK
38 MuoroteH! https://m.edsoo0.ru/7f422930
39 CrnoskeHnue, BLIYUTAHUE, bu6mmoreka [IOK
YMHOXEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoskeHnue, BLIYUTAHUE, bu6mmoreka [JOK
YMHOXXEHHE MHOTOUYJICHOB https://m.edsoo.ru/7f422cc8
A1 Crnoskenue, BEIYMTAHUE, bu6mmoreka [JOK
YMHO>KEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
47 Crnoskenue, BEIYMTAHUE, bu6mmoreka [IOK
YMHOXEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f423182
13 DopmyJIbl COKPAILIEHHOTO bubnuorexa [JOK
YMHOXXEHUS https://m.edsoo.ru/7f42432a
44 DopMyIIBl COKpAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO bubmuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢12
46 DopMyIIbI COKpALIEHHOTO bu6nuorexa LIOK
YMHOXKEHHUS https://m.edsoo.ru/7f424fd2
47 DopmyJIbl COKPAILIEHHOTO bu6nuoreka [JOK
YMHOKEHHMS https://m.edsoo.ru/7f4251d0
43 PaznoxeHre MHOrO4wIeHOB Ha bubnuoreka [IOK

MHOXHUTCIIN

https://m.edsoo.ru/7f423312
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49 PaznoxeHre MHOrO4wieHOB Ha bubnuorexa [JOK
MHOXUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTOYJICHOB Ha bu6mmoreka [JOK
MHOXUTEIU https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrO4ieHOB Ha
MHOXUTEJH
5) KonTponbnas pabota mo teme
"Anrebpanyeckue BolpaxkeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHUM
JIuHeitHOe ypaBHEHUE C OJTHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
ypaBHEHUH
JIuHeitHOe ypaBHEHUE C OJTHOU
55 MEPEMEHHOM, PEIICHUE JTUHEUHBIX bubmorexa [TOK
P o P https://m.edsoo.ru/7f420482
YpaBHEHUU
JIuHeitHoe ypaBHEHHUE C OJTHOM
56 NEPEMEHHOM, pelleHne JIMHEWHBIX
ypaBHEHUH
57 Pemienue 3a7a4 ¢ MoMoIibIo bubmuorexa [JOK
YPaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenune 3ama4d ¢ moMOIIBIO bubmuorexa [JOK
YPaBHEHHI https://m.eds00.1u/7f420806
59 Pemenue 3a1a4 ¢ moMoIiso bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42092a0
60 Pemenue 3amad ¢ moMoIIe10 bubnuorexa [JOK
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ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JluneitHoe ypaBHEHHE C IBYMS bubnmoreka [JOK
MIEPEeMEHHBIMH | €ro Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHOEe ypaBHEHHE C IBYMS bubnuoreka [IOK
MIEpEMEHHBIMH U €T0 rpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX bu6nuoreka [{IOK
YPaBHEHUH C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMU
65 CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
66 Cucrema 1ByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
67 Pemenue cucreM ypaBHeHU bubamorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUH bubmorexa TIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHHI bu6morexa TIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemrenne cucrem ypaBHeHUI
7 KonTponbhas padota no teme bubnuorexa LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mipsiMoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
74 UucoBbie TPOMEKYTKH bubmoreia HOK

https://m.edsoo.ru/7f41dff2
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75

YucnaoBble TPOMEXKYTKU

PaccrossHne Mex 1y 1ByMs TOUKaMH

76
KOOPIMHATHOU MPSMOMN
77 Paccrosnne Mex 1ty IByMsl TOUKaMH
KOOPJAMHATHOW MPSAMON
IIpssmoyronpHas cucreMa bu6nuorexa IIOK
78
KOOpAMHAT Ha INIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsamoyronbpHas cucteMa bu6nuoreka [JOK
KOOpPZAHMHAT Ha INIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Ipumepsr rpaduKoB, 3aTaHHBIX bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHbBIX bubmuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41ed80
%) [Ipumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
23 UreHue rpauKoB pearbHbIX bubnuorexa LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 UreHue rpauKoB pearbHbIX
3aBUCUMOCTEN
bu6mmoreka [IOK
85 II
OHATHE (yHKILHH https://m.edsoo.ru/7f41ef06
86 I'padux dynkmmm
bu6mmoreka [IOK
87 Coii i
BOHCTBA dyHKIii https://m.edsoo.ru/7f41f078
bu6mmoreka [IOK
88 i i
CroiicTsa pyniiumii https://m.edsoo.ru/7f41f1fe
89 Jluneiinas QyHKIUs bubmuorexa [JOK
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https://m.edsoo.ru/7f427282

. bubnuorexa [JOK
20 Jlunciinas GyHKuus https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TuHEHHON bu6nuoreka [JOK
byHKIIMN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKIIN
93 I'padpux pynkumm y =[x|
94 I'paduk pynkumu y =[x|
KonTtponbHas paboTa mo teme
95 "KoopauHathl 1 rpaduku. bubnuoreka [IOK
Oyukuun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
MpoBepoyHas pabora
HToroBast KOHTpOsbHas paboTa /
96 Bcepoccuiickasg nmpoBepouHast Bubmaorexa ITOK
p POBEp https://m.edsoo.ru/7f429c6¢
paboTta
[ToBTOpEHNE OCHOBHBIX OHATUNA U
97 METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOZOB Kypca 7 Kiiacca bubmmorexa LHOK
/OB KYP _ ’ https://m.edsoo.ru/7f429f32
0000111eHHe 3HAHNI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOZOB Kypca 7 Kiiacca buGnnorexa [IOK
/OB KYP _ ’ https://m.edsoo.ru/7f42a0e0
0000111eHNE 3HAHUHA
100 [ToBTOpEeHNE OCHOBHBIX MOHITHI U

METOJI0B Kypca 7 Kilacca,
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000011IeHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX OHATHUNA U

101 METOZOB Kypca 7 Kjiacca 1 Bubmorexa IJOK
JIOB KYP _ ’ https://m.edsoo.ru/7f42a27a
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMMOHATUH H
102 METOZOB Kypca 7 Kiiacca 1 Bubmiorexa LHOK
FIOB KYP _ ’ https://m.edso0.ru/7f42a900
000011IeHNE 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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8 KUIACC

Kosan4yectBo 4yacos DJIEeKTPOHHBIE
°
Jl:;-n Tema ypoka Beero Konrpoasnbie | IlpakTtuuyeckue II/I[:;'—?GHI/IH :)Ig[?aizi;eenbﬂme
padoThI padoThI pecypesI
1 KBagparHbIil KOpeHb U3 yucia 1 buommorexa LIOK
https://m.edsoo.ru/7f42d452
) [TonsiTve 00 MppalMOHATLHOM 1 bubmuoreka [IOK
YuCie https://m.edsoo.ru/7f42eaaa
3 JecsaTuynbie mpuOIMHKEHUS |
UPPALMOHATBHBIX YUCET
4 JlecsaTuunble MPUOTUKESHHUS |
UPPALMOHATBHBIX YUCET
5 JlelicTBUTENIbHBIE YHCIIA 1
6 CpaBHEHUE IEMCTBUTEIIBHBIX |
quce
7 CpaBHeHHE JIEHCTBUTEIIBHBIX 1
quce
2 Apudmerndeckuii KBaapaTHbIHI 1
KOpEHb
9 VYpaBHeHue Buaa X* = a 1
10 CaoiicTBa apu(PMETHIECKUX | bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHIECKUX | bubnmoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
12 [TpeoOpa3oBaHue YNCIOBBIX 1 bubnuorexa LIOK
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BBIpAXXEHUI, COIepPIKaIIX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26

[TpeoOpa3oBaHUEe YHCITOBBIX

13 BBIPAXKEHH, COJIEPIKALIUX bubmmorexa [IOK
p » CONCprRatl https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHU
[Tpeobpa3oBaHUEe YHCTOBBIX
14 BBIPKEHUM, COACPKALINX bubmoreia LHOK
P » CONCpRatl https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPKEHUM, COACPKAIIUX bubmorexa HOK
p > CONCpRatl https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CremneHb ¢ 1IENIBIM TTOKa3aTelIeM bubmorexa HOK
t https://m.edsoo.ru/7f4354a4
CranyapTHas 3aMch 4Yncia.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T MEMEHTAPHBIX YACTHII bubnuorexa LIOK
JI0 KOCMUYECKUX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEJIBHOCTD MPOLIECCOB B
OKPY’KaIOIIEM MHUPE
13 CBo¥CTBa CTENIEHU C LIEJIBIM bubnuorexa [JOK
[moKasarejieM https://m.edsoo.ru/7f435648
19 CBoliCcTBa CTCIICHH C LIEIBIM bubnuorexa [JOK
[moKasarejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C IIEJIBIM but6mmoreka [JOK
[oKasarejieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTETICHH C 1IEJIBIM bubnuorexa [IOK

moKa3arcJjicM

https://m.edsoo.ru/7f43599a
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CBoOJiCTBA CTEIEHH C LIETBIM

but6mmoreka [JOK

22
IOKa3aTejIeM https://m.edsoo.ru/7f435ed6
23 KBagpartHslil TpéxuneH
24 KBanpaTHblil TpéxuneH
25 Paznoxxenue kBagpaTHOrO bubnuorexa LIOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenue kBaapaTHOTO bubnuoreka [JOK
TpE€XUIICHAa HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
Kontponbhas paborta mo temam
27 "KBagparusie kopHu. CreneHu bubmmorera [JOK
AP . PHH. ’ https://m.edsoo.ru/7f42ec80
KBagpartusiil Tpexuinen"
bu6mmoreka [JOK
28 Anrebpairieckas 1po0e https://m.edsoo.ru/7f430382
JomycTruMble 3HaYEHUS
29 MEPEMEHHBIX, BXOJIAIINX B
anreOpanvecKue BbIPAKEHUS
JlomycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOIAIINX B
anreOpanvecKke BbIpakeHUs
31 OCHOBHOE CBOWCTBO bubmuoreka [JOK
anredpandeckou 1podu https://m.edsoo.ru/7f4308e6
bu6mmoreka [JOK
32 C et
Okpartiertie Apobent https://m.edsoo.ru/7f430a8a
but6mmoreka [JOK
33 C oeii
Okpartiertie Apobent https://m.edsoo.ru/7f430f44
b K
34 Coxkparmienue apooeit nomotexa O

https://m.edsoo.ru/7f430f44
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CnoxeHne, BRIYMTAHUE,

bu6mmoreka [IOK

33 YMHOMCHUE 1 ACCHIE . https://m.edsoo.ru/7f43128¢c
anredbpanveckux Apooeit
CnoxeHue, BEIYNTAHHUE,
36 MHOKEHHUE U [eIICHNUE Bubamorexa LIOK
Y g . https://m.edsoo.ru/7f4315¢c0
anredpandeckux napobei
CnosxeHue, BEIYUTAHHUE,
37 MHOKEHUE U [eIICHUE bubmmorexa [IOK
Y A . https://m.edsoo.ru/7f4318c2
anredpanveckux Apooeit
CnoxxeHue, BEIYUTAHHUE,
38 MHO>KEHUE U [eIICHUE Bubmiorexa HOK
Y A . https://m.edsoo.ru/7f431a20
anredpanveckux Apooei
[TpeoOpa3oBaHue BBIPpAKEHHH,
39 COJIEPIKAIIUX AlIreOpandecKue Bubmiorexa LIOK
AcpKalll p https://m.edsoo.ru/7f43259¢
npobu
[Ipeobpa3oBaHue BBIpAXKEHHH,
40 coJeprKalX ajareopanyecKkue Bubmiorexa LIOK
AeprRatt P https://m.edsoo.ru/7f432736
npobu
IIpeoOpaszoBaHue BBIpAKEHUH,
41 COJZIEPIKAIIUX allreOpandyecKre Bubmorexa LOK
Jlepxall p https://m.edsoo.ru/7f432736
Ipoou
4 KonTponbhas pabota no teme bubnmoreka [JOK
"Anre6panyeckas Apoos" https://m.edsoo.ru/7f431d36
bu6mmorexa [JOK
43 Kpazparoe ypasHexne https://m.edsoo.ru/7f42eela
44 HernonHoe xBaapaTHOe ypaBHEHUE Bubmorexa IJOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBasipaTHOE ypaBHEHHUE bubnuorexa [JOK

32




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

46 dopMyia KOpHEN KBaPATHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysa KopHEH KBaIpaTHOTO bubnuorexa [IOK
ypaBHEHUs https://m.edsoo.ru/7f42{316
43 dopmysa KOpHEN KBapaTHOTO bubnuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
Bbu6mmorexa [JOK
49 T B
copema Breta https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
T B
30 copeMa Bueta https://m.edsoo.ru/7f430076
51 Pemenuie ypaBHeHUH, CBOAAIIUXCSA bubnuoreka LIOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5) Pemenne ypaBHeHHH, CBOAAIIUXCSA bubnuoreka LIOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme apoOHO- bubmoreka [IOK
paluoHaIbHbIE YPAaBHEHUSA https://m.edsoo.ru/7f4328¢c6
54 [Tpocreiimue apodHO- bubnuorexa [JOK
paluoHaIbHbIE YPAaBHEHUA https://m.edsoo.ru/7f432b6e
55 Pelienue TeKCTOBBIX 33724 C bubmuoreka [JOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42{75¢
Pemenne TeKCTOBBIX 3a/1a4 C bu6mmoreka [JOK
56 .
MMOMOIIIBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{816
57 Konrponbnas pabora mo reme bu6nuorexa LIOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
58 JIuHeitHoe ypaBHEHHE C IBYyMS

NepEeMEHHBIMH, €ro rpaduk,
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MIPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

59

JInHeitHOe ypaBHEHHUE C IBYMS
MepeMEHHBIMH, €T0 TpaduK,
MIPUMEPBI PEIICHUST YPaBHEHUH B
LEJBIX YUCIIax

60

JIvHeitHOe ypaBHEHUE C IBYMS
NIEPEMEHHBIMHU, €ro rpaduk,
MIPUMEpHI PellIeHUs] ypaBHEHUH B
LEJbIX YUCIIax

61

Pemenne cucreM JByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHUH C IBYMs [IEPEMEHHBIMU

63

Pemienue cucrem AByX JTMHEMHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU

64

IIpuMepsl peleHns CucTeM
HEJIMHENHBIX YPABHEHUH C IBYMS
NIEPEMEHHBIMHU

65

IIpumepsl penieHus cucteM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

66

I'padmueckas uHTEpIpETALIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPaBHEHUH C
JByMsI IEpEMEHHBIMU

bu6mmorexa [JOK

https://m.edsoo.ru/7f43d6d6

67

['paduueckas MHTEpIIpETALIUSI
YpaBHEHHUS C ABYMs IEPEMEHHBIMU

bu6nroreka [JOK

https://m.edsoo.ru/7f43d6d6

34



Y CUCTEM JIMHEHHBIX YPaBHEHUM C
JBYyMsI IEpEMEHHBIMU

Perenne TEKCTOBBIX 33124 C

68 MOMOUIBIO CUCTEM YPaBHEHUI
69 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YucnoBble HEPABEHCTBA U UX
CBONCTBa
7 YuciioBbIE HEPABEHCTBA U UX
CBONCTBa
73 HepaBeHCTBO ¢ 0/1HON TEpEMEHHOMN
4 JIvHelHbIe HEPAaBEHCTBA C OHOM bu6mmoreka [JOK
! [IEPEMEHHOMN U UX PEILLICHUE https://m.edsoo.ru/7f42¢692
JIvHelHbIe HEPAaBEHCTBA C OHOMN bubnuorexa LIOK
7 [IEPEMEHHOMN U UX PEILLICHUE https://m.edsoo.ru/7f42¢840
76 JIvHelHbIe HEPAaBEHCTBA C OHOMN
MIEPEMEHHOM U UX PELICHHE
77 CucTtembl TMHEWHBIX HEPABEHCTB C bubnuoreka [JOK
OJHOU MEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJHOU MEPEMEHHON U X PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEIICHUE
80 N3o0paxenue perieHus bubnmoreka [JOK

JIMHEHHOT' O HCPAaBCHCTBA U UX

https://m.edsoo.ru/7f42¢9¢4
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CHUCTEM Ha YUCJIOBOH MPSMOM

N3ob6paxenue pemieHus

bu6mmoreka [IOK

81 AMHEHHOTO HepaBeHUCTBa " Hj( https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU MpsIMO
KonTponbHas pabota no remam
82 "HepasenctBa. CucreMbl
ypaBHEHUI"
bubnmoreka [JOK
83 Honsmue dysKim httns://m.edsoz)_.lru/7f433cl2
84 OO6nacTh onpeneneHus u bu6mmoreka [JOK
MHOECTBO 3HAYCHHUN (PyHKIIUU https://m.edsoo.ru/7f433d84
85 Crnioco0sl 3aanust GyHKIHI
86 I'padux pynkmmm
g7 CpoiicTBa QyHKINH, UX
oTOOpakeHHEe Ha rpaduke
28 Urenue u mocTpoeHue rpadukoB
GyHKIMMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTPaXKAIOIINX PeAIbHBIC TPOIIECCHI
DyHK
50 | wospamyio nponoprnoame Buiorer LLOK
3ABHCHMOCTH, UX TpadHKH https://m.edsoo.ru/7f434bbc
91 ['unepb6omna
bu6nuoreka [JOK
92 [nnepbora https://m.edsof)_.lru/7f4343e2
93 N —— bu6mmoreka [JOK

https://m.edsoo.ru/7f434572
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OyHKIMU y =x%, y =x>, y =YX,y =

bu6mmoreka [IOK

94 ; Tpa €CKOe pellIeHne
xl; tp @H‘j KOe petietH . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CHCTEM YpaBHEHUU
[ToBTOpEHNME OCHOBHBIX MOHATUI U
METOJI0B KypCOB 7 U 8 KJIaCCOB,
95 000011IeHHE 3HAHUH / bubnmorexa HOK
B B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHast
pabora
HtoroBas koHTposbHAs paboTa /
96 Bcepoccuiickas mpoBepoyHas bubmmorexa LOK
P POBCp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHATUH U
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOHO0B KypcoB 7 U 8 KJIaCCOB bubmorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eH1Ee 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 METOIOB KYPCOB 7 M & KjI1accoB Bubmiorexa OK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHrEe 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOJIOB KYpCOB 7 U 8 Kj1acCcOB Bubmaorexa ITOK
7108 KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
101 METOJIOB KYpCOB 7 U 8 KJIacCOB bubmorexa LIOK
/OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1Ee 3HAHUI
102 IToBTOpEHNE OCHOBHBIX MOHATHI U bubnuoreka [{IOK

METOJIOB KypcOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f437858
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000011IeH1Ee 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
HU3yYeHUs!

DJIEeKTPOHHBIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchl

PammmonannHBIE yncna,
WPpaIMOHAIILHBIC YHMCIIa, KOHCUHBIC
1 OECKOHEUHBIE IeCATUIHBIC ApOoOU

MHOXECTBO AECHCTBUTEIBHBIX
YHUCCII, e CTBUTENIBHBIC YUCIIa KaK
OCCKOHEUHBIE JACCATHYHBIC ,Z[pOGI/I

B3aumHO o1HO3HA4YHOE
COOTBETCTBUE MEXKAY MHOXKECTBOM
JEMCTBUTEIBHBIX YNCEN U
MHOECTBOM TOUYEK KOOPAUHATHOMN
IpsAMOI

CpaBHeHuE IeHCTBUTENBHBIX YUCET,
apupMeTHYecKre JeHCTBUS C
JeMCTBUTENLHBIMU YHCIIAMU

[IpubnmxEHHOE 3HAUCHNE
BEJIMYUHBI, TOUHOCTh MPUOIMIKEHHS

OxpyrieHne yucen

OxpyrieHue yucen

[Ipukuaka u oLieHKa pe3yIbTaTOB
BBIYHMCIIEHUHN

[Ipukuaka u oneHka pe3yabTaToB
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BBIYHMCIICHUH

JIuneiiHoe ypaBHeHue. Pemenne

bu6mmorex [JOK

10 aBHEHUH, CBO c
yp B}f HHH, CBOJGIIIRCA K https://m.edsoo.ru/7f43bf66
JIMHEHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YpPaBHEHUH, CBOJAILUXCA K
JINHEWHBIM
KBagparHoe ypaBHenue. Pemenue BuG LIOK
noImoTeKa
12 ABHEHUM, CBOJALIUXCS K
yp » CROILA https://m.edsoo.ru/7f43¢542
KBa/IpaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenne Bu6 LIOK
noImoTeKa
13 ABHEHMM, CBOJSALIUXCS K
P > CROVI https://m.edsoo.ru/7f43¢542
KBaJIpaTHbIM
bubmuoreka [JOK
14 bikBapatHbie ypaBHeHHs https://m.edsoo.ru/7f43¢3d0
bu6mmoreka [JOK
15 bikBapaTHbe ypaBHeHis https://m.edsoo.ru/7f43¢3d0
IIpumeps! penieHust ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3IoKEeHNUEM Ha MHOKUTEH
IIpuMepsl penieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOH CTENIEHEN
Pa3IoKEHUEM Ha MHOKUTEIH
18 Pemenue 1poOHO-paliMOHaIBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43¢9b6
19 Pemenue npoOHO-palinoHaNbHBIX bubnuoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/7f43¢9b6
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20

Pemrenue TekcTOBBIX 3a1a4
anre0OpandecKuM METOI0M

21

Pemrenue TekCTOBBIX 3a1a4
anredpandecKuM METOI0M

22

Pemrenuie TekCTOBBIX 3a1a4
anredpandyeckumM MeTo10M

23

KonrponbHas pabora no teme

"YpaBHEHMs ¢ OHOM IIEpeMEHHOMN'

24

YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU
U ero rpaduk

bu6mmoreka [IOK

https://m.edsoo.ru/7f43d0b4

25

YpaBHEHHE C ABYMS TIEPEMCHHBIMU
U ero rpaduk

bu6mmoreka [IOK

https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C ABYMS TIEPEMEHHBIMH
U €€ peneHue

27

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMH
U €€ penIcHue

28

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU
U €€ peleHue

29

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMH
U €€ pelIeHue

30

Pemenue cucrem AByX ypaBHEHUN,
OJTHO U3 KOTOPBIX JIMHEUHOE, a
JAPYroe — BTOPOH CTEIICHU

bu6mmoreka [IOK

https://m.edsoo.ru/7f43d23a
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Pemenne cuctem AByX ypaBHEHHIA,

31 OJIHO U3 KOTOPBIX JIMHEIHOE, a bubmmorexa LOK
. https://m.edsoo.ru/7f43d55a
Ipyroe — BTOPOH CTENICHU
Pemenue cucrem AByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JINHEWHOE, a
Ipyroe — BTOPOU CTEIICHU
Pemenue cucrem AByX ypaBHEHHIA,
33 OJIHO U3 KOTOPBIX JIUHEHHOE, a
JIPYyroe — BTOPOH CTENIEHU
I'paduueckas uHTEpIIpETALIUS
34 CUCTEMBI YPaBHEHUH C IByMS
MepEeMEHHBIMU
35 Pertenuie TekCTOBBIX 3a1a4
anre0panyeckuM crnocoOom
16 Pemenne TekcTOBBIX 3a1a4
asreOpanyeckuM crnocoOom
37 KonrtponbHas pabora no teme
"CucrteMbl ypaBHEHHN"
18 UucnoBble HEPABEHCTBA U UX
CBOMCTBa
39 HucnoBble HEPABEHCTBA U UX bu6mmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiinble HEPaBEHCTBA C OAHOU bubnuorexa IIOK
IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f43af08
A1 JInnelniHbIe HEPABEHCTBA C OJJHOMN bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JluHeliHble HEpaBEHCTBA C OAHOMN bubnuoreka [IOK
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HCpCMeHHOﬁ H UX PpCIICHUC

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

CucTeMbl TMHEHHBIX HEPABEHCTB C

43 . .
OJIHOM TIEPEMEHHOM 1 UX PEIICHHE
44 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
45 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
46 KBanparHbie HepaBeHCTBA U UX bu6nuoreka [JOK
pewenue https://m.edsoo.ru/7f43b098
47 KBagparHbsle HepaBeHCTBA U UX bubnmoreka [JOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBeHCTBA U X bubmuoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBanparnbie HepaBeHCTBA U UX
penieHue
50 KBagparHble HepaBEeHCTBA U UX
penieHue
['paduueckas naTepnperanus
51 HS ;bBeHCTB u CHCTSMpHe ABEHCTB C Bubmmorexa [JOK
P P https://m.edsoo.ru/7f43b098
JBYMSI IEPEMEHHBIMU
I'padmyeckas uHTEpHIpeTaLus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrna"
54 KBangparuunas ¢pyHkuus, e€ rpapux bubnuorexa LIOK

U CBOWCTBA

https://m.edsoo.ru/7f4396¢6
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55 KBanpatuunas ¢pynkius, e€ rpadukx bubnuorexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 Keanpatuunas ¢pysakius, e€ rpadux bubnuotexa [IOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
IIapaboia, KOOpAUHATEI BEPIIMHEI
57 na pa60JIBI OCLIZJIII/IMMGT an bubmmorexa [IOK
P ’ P https://m.edsoo.ru/7f439¢eb4
napadoJIbI
ITapaboia, KOOpAUHATHI BEPIIMHBI
58 na pa60m>1 OCLIZ:II[/IMMGT I/II/Ip bubmoreia HOK
P ’ P https://m.edsoo.ru/7f43a03a
napaboJIbl
[Tapaboia, KOOpAMHATHI BEPITHUHBI
59 na pa60m>1 OCLI:)IIl/IMMeT an bubmorexa HOK
P ’ P https://m.edsoo.ru/7f43alac
napaboIIbI
[Tapabouna, KOOpAMHATHI BEPIITHHbI
60 apaboJibl, OCb CHMMETPUH bubmorexa [OK
P ’ p https://m.edsoo.ru/7f43a31e
napabosibl
[Tapaboia, KOOpAMHATHI BEPIIHHbI
61 napadoJIbl, OCh CHMMETPUH bubmorexa [OK
P ’ P https://m.edsoo.ru/7f43a526
napadoJIbI
[Tapabosa, KOOpAUHATHI BEPIITUHBI
62 napaboJibl, OCb CHMMETPUHI
napadoJIbI
63 I'paduxu Qynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuxu Gynkumit: y = kx, y =kx +
b, y=k/x, y=x*, y=vx, y=[x|
65 I'padpuxu Gynkumit: y = kx, y =kx +
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b, y=k/x, y=x?, y=VX, y=[x|

I'paduku pynkumii: y =kx, y =kx +

66
b, y=k/x, y=x3, y=vx, y=[X|

67 I'paduxu Qynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

68 I'paduxu Qynkumit: y = kx, y =kx +
b, y=k/x, y=x¢°, y=vX, y=Ix|

69 KoHntponbhas pabota mo teme bu6nuoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84

70 Ilonstue yncioBoi bu6mmorexa [JOK
IIOCJIEOBATEIILHOCTA https://m.edsoo.ru/7f43e6¢c6
3a/aHue NoCe10BaTeIbHOCTH

71 eKyppeHTHOI (HopMyII0il U bubmmorexa [IOK
PeKypp . PMY https://m.edsoo.ru/7f43ebda
(dhopMyII0ii n-TO YIeHA

7 Apudmernueckas u bubnuoreka LIOK
reOMETPUYECKas TPOTPECCUN https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bu6nuorexa IIOK
reoMeTpUYECKas IIPOrPECCUN https://m.edsoo.ru/7f43f3b4
@®opMyIIbl N-TO YJIeHa

74 apu(pMeTHIECKON U bubnuoreka [IOK
reOMETPUUYECKON TPOrpeCcCuid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YICHOB
@opMyITBl N-TO YJIeHA

75 apupMeTHIECKON 1 bubnuorexa [JOK
reOMEeTPUYECKON IPOrPECCHI, https://m.edsoo.ru/7f43ef2¢
CYMMBI IEPBBIX N YICHOB

76 dopMyIIBl N-TO WiICHA bubnuorexa [JOK
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apudmeTnyeckoit u
reOMETPUUYECKON TPOrPeECCHid,
CYMMBI TIEPBBIX N YJICHOB

https://m.edsoo.ru/7f43{0c6

77

®opmyJibl N-TO WieHa
apupMeTHIECKON 1
reOMETPUYECKON TPOrpeCcCUid,
CYMMBI TIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyIIBI N-TO YWICHA
apudmernyeckoi u
r€OMETPHUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

bu6nmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHue 4iIeHOB
apu(pMETHIECKON U
Tr€OMETPUYECKON ITPOTrPECCUI
TOYKaMHU Ha KOOPJAUHATHON
IJIOCKOCTH

80

N300pakeHne 4IeHOB
apu(pMeTHIECKON U
T€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJIAMHATHON
IIJIOCKOCTH

81

JIMHENHEBIN U 3KCITIOHEHIIUAIbHBIN

poct

82

CnokHbI€ TPOLIEHTHI

bu6moreka [IOK
https://m.edsoo.ru/7f43fe0e

&3

Cno’xHbl€ TPOLEHTHI

bubmuoreka [IOK
https://m.edsoo.ru/7f4401a6

84

Konrtponsnas padora no teme

bu6mmoreka [JOK
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"UucioBLIE ITOCIEN0BATEILHOCTH "

https://m.edsoo.ru/7f440418

85

[ToBTOpeHme, 0600IIEeHNE 1
CHCTEMAaTU3alKs 3HaHUH. 3aIkCh,
CpaBHEHUE, NEHUCTBUS C
JIEACTBUTEILHBIMY YHCIIAMH,
YHUCJIOBas MpsiMast

86

[ToBTOpenue, 0600mEeHNE 1
CUCTEeMaTU3alus 3HAHUM.
[IpotieHTHI, OTHOIIEHHUS, TTPOTIOPITUN

87

[ToBTOpeHnue, 0600MImEeHNEe 1
cUCTeMaTU3alus 3HAaHUM.
Oxkpyrienue, MpuoOIMKeHne, OIICHKa

88

[ToBTOpeHnue, 06001ImEeHNE 1
cucTeMaTu3alus 3HaHuM. Pelienue
TEKCTOBBIX 33724 apU(PMETHUECKUM
CII0coO0M

bubmuoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3aIus 3HaHuM. Pelnrenue
TEKCTOBBIX 33724 apU(PMETUUECKUM
CIIocooom

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHnue, 060061IeHNE 1
cHCcTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a7a4 apuPMETUUECKUM
crmocobom

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 0600IEeHNE 1
CHCTEMaTH3alUs 3HAHWH.
[IpeobpazoBanue anredpanyecKux
BBIPXCHUH, JIOMyCTUMbIC 3HAUCHHSI

but6mmoreka [JOK
https://m.edsoo.ru/7f4441ca
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[ToBTOpEeHME, 0000IIEHNE 1
cUCTeEMaTH3allis 3HAHUI.

bu6mmoreka [IOK

92
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAXKEHUI, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpenue, 0600IEeHNE 1

93 CHCTEMAaTH3alNs 3HAHUM. bu6mmorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f44462
BBIPXKEHUI, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpeHme, 0600IIEHNE 1

04 CcUCTEeMaTU3alus 3HaHUM. bubnuorexa [IOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHSI
[ToBTOpeHnue, 0600ImEeHNEe 1

95 cucTeMaTu3anus 3HaHui. OyHKIuH: bubnmnoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIHI
[ToBTOpeHue, 0600MImEeHNE 1

96 cucteMaTtu3aius 3HaHui. OyHKIuu: bubnmoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44444
byHKIMI
[ToBTOpeHnue, 060061mIeHNE 1

97 cucremaTusauus 3HaHui. OyHKuuu: bu6nuoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpeHnue, 06001mEeHNEe 1

08 cucremarusanus 3HaHu. OyHkuu: bu6muoreka [IOK

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMiI

https://m.edsoo.ru/7f4452¢6
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[ToBTOpEeHME, 0000IIEHNE 1
cUCTeEMaTH3allis 3HAHUI.

bu6mmoreka [IOK

7 I'paduyeckoe penienre ypaBHeHUH 1 https://m.edsoo.ru/7f445516
U UX CHCTEM
[ToBTOpenue, 0600IEeHNE 1
cucTeMaTH3alus 3HaHUH.
100 . 1
I'padmueckoe penieHne ypaBHEeHUI
U UX CHCTEM
101 Hrorosas koHnTpoipHas paboTa 1
102 O06o01IeHne U CUCTeMAaTH3AIUS 1

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KITIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabrara
1 Yucna v BIYMCIEHUS
. BoeinonHATe, codeTras  yCTHbIE M NHCBMEHHBIE  NPUEMBI,
' apudmeTryeckue 1eUCTBUA C palllOHATILHBIMH YHCIIaMU
Haxonute  3HaueHUs  4YMCIOBBIX  BBIPDAKEHUN,  IPUMEHSATH
15 pa3sHoOOpa3Hble CIOCOObI W TPUEMBI  BBIYMCICHUS 3HAUYCHUI
' JIPOOHBIX BBIPAXKEHUH, COJIEpKAIINX OOBIKHOBEHHbBIEC U JECATUYHBIC
Ipoou
Ilepexoaute OT oaHOM (opMBI 3amucu 4Yucend K ApPYyrou
13 (mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO APOOb)
1.4 CpaBHUBATh M YIOPSAJOYUBATH pallMOHAJIbHBIE YMCIIA
1.5 OKpyriaTh ynucia
BbINONMHATE NPUKUAKY W OLEHKY pe3yJibTaTa BbIYUCICHHUM, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUA €O
CTENEHSIMU C HATypaJIbHBIMU IIOKA3aTEIIIMU
17 [IpuMeHATh TNpU3HAKKA JENMMOCTH, DPa3j0KEHHE HA MHOXUTEIN
' HaTypaJIbHBIX YUCEII
Pemarp NpakTMKO-OPUEHTUPOBAHHBIE 3aJauyM, CBS3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  [PONOPLUMOHAIBHOCTBIO  BEJIU4YMH,
1.8 IIPOLEHTAMH, WHTEPIPETUPOBATh PE3yNbTAaThl PEIICHUSA 3a1ad C
y4ETOM OrpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX 00HEKTOB
2 AnreOpandeckue BbIpaKCHUS
51 Hcnonb3oBaTh aireOpandeckyr0 TEPMUHOJOIMIO M CHMBOJIUKY,
‘ NPUMEHSTH €€ B IPOLIECCe OCBOSHHS yUeOHOT0 MaTepuana
2.2 Haxomuth 3HaueHWsi OYKBEHHBIX BBIPDAKEHUM IPU  3aJJaHHBIX
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SHAUYCHUAX IICPCMCHHBIX

23

BremonasaTs Hp606pa3OBaHI/I$I [OCJIOTO BBIPAKCHUA B MHOI'OYJICH

MPUBCACHUCM HOZIO6HI)IX cJIaraCMbIX, paCKpbITUEM CKOOOK

24

BrInonHsATs yMHOXKEHHE OAHOYJIEHA HA MHOTOWIEH M MHOTOYJICHA
Ha MHOTOYJICH, MPUMEHATH (GOPMYIIbI KBaapaTa CyMMBbl U KBajapaTa

pa3HOCTH

2.5

OCYHIGCTBJISITI) PAa3JI0KCHUEC MHOIOYJICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BBIHCCCHHA 3a CKOOKH 06mero MHOXKUTCJIA, TPYHIITMPOBKU

CllaraeMbIX, IPUMEHEHHS (OPMYJT COKPAIIEHHOTO YMHOKEHUS

2.6

[TIpumensTp  mpeoOpa3oBaHWsT ~ MHOTOWICHOB Ui PELICHUSA
pa3sIMYHBIX 3aJa4 K3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3

peanbHON MPaKTUKU

2.7

Hcrnonbs30BaTh CBOMCTBA CTENEHEHW C HAaTYpaJIbHBIMHU IIOKa3aTEIIIMHU

JUTSL Ipe00pa30oBaHus BRIPAKCHHI

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pematy sMHENHbIE ypaBHEHHS C OJIHOW MEPEMEHHOH, MPUMEHSS
MpaBujIa Nepexoaa OT UCXOJHOTO YPaBHEHUS K PaBHOCUJIBHOMY €MY.

[IpoBepsTh, SABAAETCS M YUCIO KOPHEM YPABHEHUS

3.2

[Ipumensite rpaduyeckue MeETOAbl TPU PEIICHUU JIMHEHHBIX

YpaBHEHHH U X CUCTEM

33

[TonObupars mpuMepsl Tap YHCEN, SBJSIOMIUXCS —pelIeHHEM

JIMHEHMHOTO YpaBHCHUA C ABYMA NIEPEMEHHBIMU

3.4

Ctpouth B KOOPAMHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHUS C JIByMs T€PEMEHHBIMH; TONB3YSACh Tpaduxom,

IIPUBOANTH IPUMEPHI PEIIEHUS YPABHEHUS

3.5

Pemate cucteMbl JIByX JIMHEWHBIX YPaBHEHHUH C  JBYMs

NEpEMCHHBIMU, B TOM YUCJIC rpaq)nqecm/l

3.6

CocraBiATh W pewaTb JIMHEHHOE YPAaBHEHME WM CHCTEMY
JIMHEHHBIX YPaBHEHUM IO YCIOBHIO 33Ja4d, UHTEPIPETHPOBATH B

COOTBCTCTBHUHM C KOHTCKCTOM 3aJa4Hn HOJ'Iy‘lCHHBIfI pe3yjbTar

Koopnaunats! u rpaduku. @yHkuun

4.1

I/I306pa)KaTB Ha KOOp,HHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC
3aJaHHbIM KOOpJAWHAaTaM, JIy4d, OTPEC3KH, MHTCPBAJIbI, 3allMChIBATH

YHCJOBBIC IIPOMEIKYTKH HA anre6pqueCKOM SA3BIKE
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4.2

OtrMeyaTh B KOOp,I[HH&THOfI IINIOCKOCTH TOYKH IIO 3aJaHHBIM

KOOpAUHATaM

4.3

Ctpoutb rpaduku TuHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIUN

y = [X]

4.4

OnuceIBaTh C MOMOIIBIO (bYHKI_II/Iﬁ HU3BCCTHBIC 3aBUCUMOCTH MCIKIAY
BCJIMYHMHAMU: CKOPOCTb, BpPEM#A, PACCTOAHHUC, LCHY, KOJIHUYCCTBO,

CTOMMOCTD, TPOU3BOIUTEIHHOCTD, BpeMs, 00bEM paboThI

4.5

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumars rpaduueckuil crmocod TNpPEACTaBICHHUS U aHaIH3a
MHPOPMALIMU, W3BIEKATh M WHTEPHPETHUPOBATH WHPOPMALHUIO U3

rpauKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUsA

1

Yucna ¥ BEIYUCICHUS

1.1

Hcnonb3oBaTh Ha4daJIbHBIC MMpEeaACTaBJICHUA 0 MHOXCECTBC
JleﬁCTBI/ITeJIBHBIX 15 () § JIIA CpaBHCHMU, OKpYTJICHUA u
BbIYH CJ'ICHI/II\/'I, I/I306pa)KaTL HGP’ICTBHTCHBHBIC qyucCijia TOYKaMH Ha

KOOPJIMHATHOMU IIPSMOM

1.2

[IpumensiTb TOHATHE apU(METUYECKOr0 KBaJAPaTHOIO KOPHS,
HaXOJIUTh KBaJpaTHble KOPHHU, MCIOJb3ys INpPH HEOOXOAMMOCTHU
KaJIBKYJIATOD, BBIIIOJIHATh peoOpa3oBaHus BBIPAKCHUI,

COACPIKAIUX KBAAPATHBIC KOPHH, UCIIOJIb3Y CBOMCTBa KOpHCfI

1.3

Hcrmonp30BaTh 3amucu OOJBIIMX M MAajbIX YHCENT C IIOMOIIIBIO

JIeCATUYHBIX Apo0el u creneHelt uncna 10

AnreGpanyeckre BbIpaXeHUs

2.1

HpI/IMer{TI) INOHATHUEC CTCIICHU C IICJIBIM IIOKa3aTCJIEM, BBITIOJIIHATH
Hp606paBOBaHI/I$I BBIpa)KeHHfI, coacprKalmx CTCIICHU C 1LCJIbIM

IIOKa3aTcjieM

2.2

BBINONMHATE  TOXAECTBEHHbIE IpeoOpa3oBaHMUs  PallMOHAIBHBIX
BBIPQXCHUI Ha OCHOBE IIpaBWJI JCWCTBUM HAaJ MHOIOYICHAMH U

anre0pandecKuMu ApOOSIMH
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23

PacknanpiBath KBa,Z[paTHBIﬁ TpéX'-IJ'IeH Ha MHOXUTCIIN

24

[TpuMeHsTH TPeoOpa3oBaHUs BBIPAKEHUN AJIS PEIIEHUs pa3IUnYHbIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX NPEAMETOB, U3 peaHLHOﬁ MMPAKTUKHN

VYpaBHEHNUs 1 HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBaJgpaTHbIE YPAaBHEHUS W PALMOHAJIBHBIE
yYpaBHEHUs, CBOASAILMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMs

NEPECMCHHBIMU

3.2

[IpoBOINTE NPOCTEHININE WCCIECIOBAHUS YPAaBHEHUM M CHUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUeCcKUx
IIpeJICTaBICHUN (yCTaHABJINBATh, UMEET JIU YPAaBHEHUE UJIM CUCTEMA

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee)

33

[lepexonuth OT cioBecHOM (OPMYIHpPOBKM 3amauud K €€
anreOpanyeckoi MOJENH C MOMOIIBIO COCTABJICHUSI YPaBHEHUS WIN
CUCTEMbl ypaBHEHUH, HWHTEPIPETUPOBATh B COOTBETCTBHM C

KOHTCKCTOM 3aaa4u HOJ'Iy‘-ICHHBIfI pe3yjibTat

3.4

IIpuMeHATH CBOWCTBA YHUCJIOBBIX HEPABEHCTB Ui CpPaBHEHWS,
OLICHKH, peulaTh JUHEHHBIE HEPABEHCTBA C OJHON MEPEMEHHON U UX
CHUCTEMBI, JaBaTb TpaQUUECKyl0 WIUIIOCTPAllMI0O MHOXECTBa

pELIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKINHT

4.1

[lonumath ¥ MCHOIB30BaTh (PYHKUIMOHAJIBHBIE MOHATUS U SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(YHKIMU 110 3HAYEHUIO apTyMEHTa, ONPENeNiATh CBOMCTBA (PYHKIIUU

o e€ rpauky

4.2

CrtpouTts rpaduku IeMeHTapHbIX PyHKINN BUA:

y=klx

y=kix

, Y =x?, y = X% y = [X|, onuChIBaTh CBOMCTBA YUCIOBON (DYHKIMHU IO €€
rpaduky

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUsA
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Yucna U BEIYUCICHUS

1.1

CpaBHI/IBaTL " YIIOPAAOYNBATH pAllMOHAJIBHBIC U HUPPAlUOHAJIBHBIC

qucjia

1.2

Bommonusate  apudmeTHueckue JAEWCTBUA C  pallMOHAIbHBIMU
YHCllaMU, CcOYeTass YCTHbIE U NHCbMEHHbIE MPUEMBI, BBITIOIHATH

BBIUUCIICHUS C UppaAllMOHAJIbHBIMHA YU CIIAMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LEIbIMUA MOKa3aTeIs MU U KOPHEM,

BBIYUCIIATH 3HAUYCHUA YHUCIIOBBIX BBIpa)KeHI/If/'I

1.4

OI(per'I}ITB JIeCTBUTEIIbHEIC qucJia, BBITIOJIHATH MMPUKUIKY

pe3yibTaTa BBIYUCIECHUMN, OLICHKY YHACIOBBIX BBIPAKCHUMN

VYpaBHEHUs U HEPABEHCTBA

2.1

Pemarp nuHeliHble W KBaJpaTHbIE YypaBHEHUS, YpaBHEHUS,
CBOIOAIIMECS K HHUM, TPOCTEHIIUE  JIpOOHO-paIlMOHAIbHBIE

YpaBHEHUSA

2.2

Pemate cucteMbl JByX JIMHEHWHBIX yPAaBHEHUH C  JBYMs
NIEPEMEHHBIMM W CHUCTEMBI [IBYX YPaBHEHHH, B KOTOPBIX OJIHO

YPaBHCHUEC HE SABJISICTCS JIMHEUHBIM

23

Pemate TekcTOBBIE 3a7a4K aNTeOpanYECKUM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUS] YpaBHEHHs WJIM CHUCTEMBI JIBYX YPaBHEHUH C IABYMs

NEPpEMECHHBIMU

2.4

[IpoBoaUTE MIPOCTEHINNE WCCIECIOBAHUS YPAaBHECHUM M CHUCTEM
yYpaBHEHHWH, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUuIecKux
IpeJICTaBlICHUN (HalpuMep, yCTaHaBIMBATh, UMEET JIM ypaBHEHHUE

WJIN CUCTEMA ypaBHeHI/Iﬁ pe€umicHus, €CJIM UMECT, TO CKOJ'IBKO)

2.5

Pemlare  nuHEVHBIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh  peHIeHWE HEPaBEHCTB HA  YWCJIOBOM  MPSIMOM,

3aIIMCBIBATH PCUHICHUC C TIOMOIIbIO CUMBOJIOB

2.6

Pemrate cucTteMBl JTMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIFOUAOMIUC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTL peamcHuc
CUCTCMbI HCPABCHCTB Ha YHCIIOBOM HpSIMOﬁ, 3aIIMCbIBATh PCIICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPHU PCIICHUHU PA3JIMYHBIX 3a1a4
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DOyHKIINU

3.1

Pacro3HaBath ~ (yHKIMH  M3y4eHHbIX  BHIOB.  Iloka3bIBaTh
CXEMaTHYECKH pAcloj0KEHUE Ha KOOPAWHATHOW IUIOCKOCTH
rpapuxoB ¢yHKIMA Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+tc, B
3aBHCUMOCTH OT 3HAYCHUH KOA((HIMEHTOB, OIMMCHIBATh CBOMCTBA

byHKIUH

3.2

[Toka3pIBaTh CXEMAaTHYECKHA pACIOJOKEHUE HAa KOOPJIAWHATHOMN
MIOCKOCTH TpadukoB GyHKIMN BUAa y = VX, y = |X| ¥ ONHUCHIBaTh

cBOicTBa (pyHKUIMH

33

CTpOI/ITB n 1/1306pa>1<aTb CXEMaTHYCCKHU Fpa(I)I/IKI/I KBaApPATHUYHBIX

(yHKUMH, ONMMCHIBAaTH CBOMCTBA KBAaAPAaTUYHBIX (DYHKIMH MO HMX

rpaduxkam

3.4

Pacrnio3HaBaTh KBaJgpaTHUHYIO (YHKIMIO 1O (Gopmyle, NPUBOAUTH
NpUMEpPbl KBAaJPAaTUUHBIX (DYHKIMNA U3 peadbHON KU3HM, (PU3MKH,

reoMeTpun

ApudmeTrueckas U TeoMeTpruYecKas Iporpeccuu

4.1

Pacno3naBath apI/I(pMeTqucxyro U TCOMCTPUUYCCKYIO IPOrpeCcCHUU

P pa3HBIX CIIOCO0ax 3aaHus

4.2

BEBITIONTHATE BBIYUCIICHUS C HCIIOJIB30BaHHEM (HOPMYJ 7-TO UJICHA
apu(PMETHIECKON U TeOMETPUIECKON TPOTrPECCHil, CYMMBI TIEPBBIX N

YJICHOB

4.3

I/I306p aXXKaTb YJICHBI oCICa0BaTCIBHOCTHU TOYKaMU Ha

KOOPAMHATHOW IJTIOCKOCTH

4.4

PemraTe 3aJa4du, CBA3aHHBIC C YHMCJIIOBBIMHU ITOCICAOBATCIIBHOCTAMU,
B TOM 4YHCJIC 3aJadu Hu3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaAHHEM

KaJbKYJISATOPA, U(POBBIX TEXHOIOTHI)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIC M JICCATUYHBIC, TIEPEXO0JT OT OJHOW (OPMBI 3aITUCH
1.1 npobeit k apyroi. IloHsATHE palMOHAIBLHOTO YKCIIA, 3allUCh, CPaBHEHUE,
YIOPSIIOYMBAHUE PAIMOHAIBHBIX YHCEI
1o ApudmeTndeckne JICUCTBUS ¢ pallMOHAIBHBIME YHCIaMH. PernieHue 3amay
' U3 pealibHOM MPaKTUKU HAa YacTH, Ha IPOOH
13 Crenenb c HaTypaJdbHBIM IIOKa3aTeJIeM: OIpeiesieHue, NnpeoOpa3zoBaHUe
' BBIPQKEHUI Ha OCHOBE OMPEIeNICHUs, 3aMTUCh OOJIBIITUX YUCEIT
[TporeHTsI, 3amuch MPOLEHTOB B BUAE APOOH M IpOOH B BUJE MPOIICHTOB.
1.4 Tpu OCHOBHBIE 3aJaud Ha TNPOLIEHTHI, PEIICHUE 3aJay W3 pPeaTbHOU
MPaKTUKHU
s [IpuMeHeHne TpPU3HAKOB JEIMMOCTH, pPa3JIOKEHHE Ha MHOXUTEIU
' HaTypaJbHBIX YHCEIT
L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TpsaAMas U oOpaTHas
' MPONOPIIMOHAIBHOCTH
2 Anredpanueckre BbIpaXKeHUs
51 [lepemeHHbIE, YHCIIOBOE 3HAYEHUE  BBIPAKEHUS C  [EPEMEHHOM.
' JlomycTrMBble 3HaYEHUs IEPEMEHHBIX
57 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B BHIE (HOPMYIIBL.
' Beruncnenus o popmyinam
’3 [IpeoOpazoBanne OYKBEHHBIX BBIPOKEHUH, TOXISCTBEHHO pPaBHBIC
' BBIPAKECHUS
2.4 CBoiicTBa CTENEHU C HATYpPAJIbHBIM MOKa3aTEIEM
5 Opnounensl W MHorowieHsl. (CreneHbp  MHorouneHa. CroeHue,
' BBIYMTAHUE, YMHOKEHUE MHOTOYJICHOB
@opMynbl  COKpPAIIEHHOTO YMHOMKEHHMsS: KBaJpaT CyMMBbI M KBajpar
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHue MHOrOYJICHOB Ha
MHOXHUTEIH
3 VYpaBHeHus
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31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBHUja MpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCUIIBHOCTb YPaBHEHUU
19 JIuHeilHOe ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEH JMHEUHOrO
' YPaBHEHHs, PEILICHUE JIMHEHHBIX YPABHECHUN
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 337a4i. PelieHne TEKCTOBBIX 3a/1ay C
' IIOMOILBIO YPAaBHEHUI
34 JluneliHOE ypaBHEHHUE C IBYMS NIEPEMEHHBIMH U €T0 rpaduk
Cucrema AByX JTMHEHHBIX ypaBHEHUN C IByMs NEepeMEHHbIMHU. PerieHue
3.5 CHCTEM ypaBHEHMH cmocoOoM mozacTaHOBKH. IIpumepbl pemieHus
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpaduku. OyHKuun
4.1 Koopannara Touku Ha npsiMoi
49 YucnoBele  mpoMexyTku. PaccrosiHme  Mexay  AByMs — TOYKaMU
' KOOPAMHATHOW MPAMOM
43 [IpsamoyronbHas cuctema koopaunatr, ocu Ox u Oy. Abcuucca 1 opAUHATA
' TOYKH Ha KOOPJMHATHOM TNIOCKOCTH
a4 [Tpumeps! rpadukos, 3agaHHbIX GopMynamMu. YTeHue rpamkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tousatue Gpynkuun. I'papux pynkuuu. CpoiicTBa QyHKIMIA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pyHkuuu y = [X|
47 I'padguueckoe pemieHHe JIMHEHHBIX YpaBHEHHMM M CHUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYMCIIEHUS
. KBangpatHslii kopeHb u3 uucna. [loHsTne 00 HppalMOHAIBHOM YHCIIE.
' JecsaTuunble NpUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(pMeTHUYECKMX KBAJIpaTHbIX KOPHEW U MX NPUMEHEHHE K
1.2 npeoOpa30BaHUI0 YHCIIOBBIX BBIPAXCHUU " BBIYHCIICHUSIM.
JlelicTBUTENBHBIC YHCTIA
1.3 CrerneHb ¢ LEeNBIM MOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3aMKuch Yncia
2 AnreGpanyecKre BbIpaKeHUsI
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51 KBagpartHelii TpEXWwIeH, pa3ioKEHHE KBAaApaTHOrO TpEXWIEHAa Ha
' MHOXUTENH

2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO aire0Opanveckoi 1poou

2.3 CrnoxeHre, BBIYUTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux Apooeit

2.4 PanmonansHbie BEIpaKEHUS M UX TIPpeoOpa3oBaHUE
3 VYpaBHEHUs U HEPABEHCTBA

31 KBampatHoe ypaBHeHue, Qopmyla KOpHEH KBaJpaTHOTO YpPaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOASIINXCS K JIMHEHHBIM U KBAJIPATHBIM

33 [Ipocreitmme npoOHO-pallOHATIBLHBIC YPaBHEHUS

I'padmyeckas uHTEpIpETALlUs YPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPABHEHUN C ABYMs MEpeMEHHbIMU. [IpuMepsl peleHust cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI TIEPEMECHHBIMU

3.5 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TTEpeMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuneliHble HEPABEHCTBA C OJTHOM NIEPEMEHHOU

3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON
4 OyHKIUU

41 [Monsitne ¢ynkuuu. OOIACTh ONpenescHWss W MHOXXECTBO 3HAYCHHIA
' ¢byukun. CrnocoObl 3aaanust pyHKIUN

4.2 I'paduk pynkuuu. YreHre cBONCTB GYHKIMH 110 €€ rpaduky

4.3 [Tpumeps! rpadukoB QYHKIIMIA, OTPAKAIOIINUX peaTbHbIE MPOIECCHI

a4 @OyHKIMK, OINHUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPIMOHATIbHBIC
' 3aBUCUMOCTH, UX TpapuKu

4.5 OyHKIMHU y =x7 y = X7

4.6 Oynkmuu y = Vx, y = |x]|

4.7 ['padmueckoe penieHne ypaBHEHU U CUCTEM YpaBHEHHM

9 KITIACC
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Kon

IIpoBepsiemMblii 3JIeMeHT coOiep:KaAHUS

1 Uucna u BBIYUCICHUS
. PamonanbHble yKcia, WppalMoHAJIbHBIE YHCIIA, KOHEUHbIE M OECKOHEUYHbIE
' JIECITUYHBIE IPOOH
MHOX€ECTBO  JI€MCTBUTENIBHBIX  YHUCEJ, JCWCTBUTEIBHBICE 4YHUCIA  Kak
15 OCCKOHEYHBIC JIeCATUYHBIE ApoOW. B3amMHO OJHO3HAYHOE COOTBETCTBHE
' MEXJy MHOXECTBOM JCMCTBUTEIBHBIX YUCEN U KOOPAMHATHON IPAMOIL.
CpaBHeHUE 1eHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1UCTBUS C ACUCTBUTEIHLHBIMH YHCIAMU
W3mepenns, mpuOMDKEeHUs, OIEHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MHpa, JJIUTEIBHOCTh HPOLECCOB B OKpyxkaromeMm Mupe. [IpubGmmxénnoe
. 3HAYEHUE BEJIWYMHBI, TOYHOCTb HpuOMMKeHus. OKpyIrJieHne Yucen.
[Ipukuka v OLEeHKa pe3yJbTaTOB BEIYMCICHUM
2 VYpaBHEHHUs 1 HEpABEHCTBA
2.1 YpaBHEHHUS C OJHOU IEPEMEHHOU
2.2 JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASIIMXCA K JINHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHM, CBOASIINXCS K KBaAPATHBIM
04 bukBanpatHoe ypaBHeHue. Ilpumepbl peunieHUs ypaBHEHHH TpPETbe U
' 4eTBEPTOU CTENEHEN PA3IOKEHUEM Ha MHOKHUTEIIH
2.5 Pemenne npoOHO-paniMoOHaIBHBIX YpaBHEHUIH
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucreM AByX JIMHENHBIX YPAaBHEHUM € ABYMsI IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OAHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
. BTOPOH CTEIIEHH
2.10 ['padmueckas MHTEpIpETALUS CUCTEMbI YPaBHEHHH € JBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a71a4 areOpandecKuM CIIocoOoM
2.12 UucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienue nuHEeHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBa
516 I'paduueckass MHTEpHIpeTaluss HEPaBEHCTB M CHCTEM HEPABEHCTB C JIByMs

NEPEMCHHBIMU
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OyHKIUU

KBangparuunas ¢yskuus, e€ rpaguk u cpoiictBa. [lapabona, KoopauHaThI

>l BEPIINHBI TapaboJIbl, 0Ch CHMMETPUH TTapadoIIbI
3.2 I'paduxu Qynkumit y=kx, y=kx+b n ux cBOHCTBa
33 I'paduku pynkunmii y=~k/x, y = x° u ux cBoiicTBa
34 ['paduku pyHKIUH , U UX CBOMCTBA
4 YucinoBbIe IOCIEN0BATEILHOCTH
T Omnpenenenue u cnocoObl 3a7jaHNsl YUCIOBBIX IOCIE0BATEIbHOCTEH. 3a1aHue
. HOCJIEIOBATEIbHOCTH PEKYPPEHTHOM (hopMyson U hopMyItoii n-ro uiaeHa
40 Apudmernueckass mporpeccus. DPopMmysibl 7-TO YjIeHa apuMETHUYECKOU
' IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB
T ['eomeTrpuyeckas mporpeccusd. PoOpMylbl 7-r0  4Yja€Ha T€OMETPUYECKOU
' IIPOrPECCUH, CyMMBI IIEPBBIX 71 YIEHOB
N300pakenne wieHOB apu(PMETHUECKOM M TEOMETPHUYECKOW Mporpeccuit
4.4 TOYKAMU HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHIMATbHbBIN
poct
4.5 Crno’kHble TPOLIEHTHI
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MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTeIbHOI MPOrpaMMbI OCHOBHOTO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MHOHITHSMHU: MHOXECTBO, IOJIMHOXECTBO,
omepanuyd HajJ MHOXECTBAMM;, yMEHHUE OINEPUPOBATH MOHSTHSIMHU:
rpad, cBs3HBIN rpad, AepeBo, LUKI, MPUMEHSATh UX NPU PELICHUN
3ajla4; yMEHHE HCIOJIb30BaTh Tpauyueckoe MpeaCTaBICHHUE
MHO’KECTB JUIsl OINHKCAHUS PEabHBIX MPOLIECCOB M SBJICHUM, MPHU

pCeUICHUHU 3a1a4 U3 APYTrux y‘-IC6HLIX mpeaMCTOB

YmMmenue OIICPpHUPOBATH IIOHATHUAMMU OIpCACIICHUC, dKCuoma,
TEOpEMa, JO0Ka3aTCJIbLCTBO, YMCHHUC PACIIO3HABATh HNCTHUHHBIC U
JIOKHBIC BBICKA3bIBAHUS, HNPHUBOAUTL MPUMEPbI U KOHTPIIPUMCPHIL,

CTPOUTH BBICKA3bIBAHUA U OTPULIAHHA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATHUAMH: HATYypaTbHOE YHUCIIO, MPOCTOE U
COCTAaBHOE YHCIJIO, JEIMMOCTb HATypaJIbHBIX YHCEN, NPHU3HAKU
JIETUMOCTH, 1IE€JI0€ YUCIIO0, MOAYJb YHCIa, OOBIKHOBEHHAs IpOo0b U
JecATUYHAs ApOoOb, CTAHIAPTHBIA BUJI YHUCIIA, PAlUOHAIBHOE YHUCIIO,
UppalnoHaIbHOE YHCIO, apu(PMETHYEeCKUH KBaJIpaTHBIA KOPEHb;
YMEHHE BBITIOJHATH JEHCTBUS C YHCIaMH, CpaBHUBATb U
yHOpSA0YMBATh YHUCIA, MPEJICTABIATh YHUCIA HA KOOPAUWHATHOM
MpsIMOM, OKPYIJISATh YHUCIIA; YMEHHUE JelaTh NPHUKUIKY U OLEHKY

pe3yJibTaTta BBIYHCIICHHI

YMeHue onepupoBarh MOHATUIMU: CTENEHb C LEJBIM II0KA3aTeNeM,
apu(pMETUIECKUN KBAaIpaTHBIA KOPEHb, MHOTOWIEH, alreOpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENeHU
OoNbIlle eAVHWIIBI; YMEHHE BBITIONHATH PACUETHI MO (opMyliam,
npeoOpa3oBaHMs TENBIX, JIPOOHO-PAIMOHATBHBIX BBIPAKCHUN U
BBIPAYKEHHUM C KOPHSAMM, PA3JIOKEHNE MHOIOUJICHA HA MHOXKUTENH, B
TOM 4YHCIIE C HCIIOJIB30BaHHEM (OPMYJ pPa3HOCTH KBAJIpaTOB H

KBaJpaTa CyMMBbI 1 Pa3HOCTH
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YMeHue onepupoBaTh NOHATHAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME PeIlaTh JUHEHHBIE U KBaJPATHBIC YPaBHEHUS,
JIpOOHO-pallMOHATIbHBIC YPABHEHUS C OJJHOM MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEVHBIX YPaBHEHUH, JIMHEHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-palliOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM 4HCIIE IIpU pPEUICHUH 33Jad U3 JpYyTux
IPEIMETOB W IPAaKTUYECKMX 3a/lad; YMEHHE HCIOJIb30BaTh
KOOPJAMHATHYIO IIPSMYI0 U KOOPAMHATHYI IUIOCKOCTb  JUIS

M300paKeHHsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATHAMH: (GyHKIMs, Tpaduk (yHKIUH,
HyTd (YHKIAK, TPOMEXKYTKH 3HAKOTOCTOSIHCTBA, TMPOMEXKYTKHU
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEC W HAMMEHBIIEEC 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSITHSIMH npsiMast
NPOTNOPIMOHATIBHOCT,  JIMHEHHAas  (QYHKIOMSA,  KBaJpaTU4YHAs
byHKIMsI, 0oOpaTHass MPOMOPIMOHAIBHOCTh, Tapaboa, runepoona;
yYMEHHE CTpPOUTHh Tpaduku (QYyHKIHMH, HCIOIB30BaTh I'padUKu UL
OTIPENIEIICHUs] CBOWMCTB IPOIECCOB M 3aBHCUMOCTEH, JJIsI pElICHUS
3aja4 U3 APYTUX YYEOHBIX MPEAMETOB U PEealbHOM JKU3HH, YMEHUE

BBIpaXaTh OPMYJIaMHU 3aBUCHMOCTH MEX/Y BETMIMHAMHU

YMeHne  onepupoBaThb  HOHATHUSMHU: MI0CJIEI0BATEIBHOCTD,
apupmeTnyeckass W TeoMeTpuyecKas MpOrpeccud; yMEHHe
HCTIOJIb30BaTh CBOMCTBA MOCIIEI0BATEIbHOCTEH, (DOPMYJIIBI CYMMBI U
oO011ero wieHa MpH pelleHu  3a/ad, B TOM YHUCIe 33434 U3 APYrux

Y4E€OHBIX TPEIMETOB U PEATLHOM KUZHU

YMeHue pemarp 3a7aud pa3HbIX TUIOB (B TOM YKCIIE€ HAa IPOLEHTHI,
JOJIM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
MOKYNOK M YCIyT, HAJOTH, 33Jayd M3 OOJaCTH YIpPaBICHHS
JUYHBIMM M CEeMEWHbIMM (HUHAHCAMHU); YMEHHE COCTaBISTh
BBIDQKCHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO
3a/a4yd, HCCIENOBaTh IIOJYYEHHOE pEUIeHWE U OLICHUBAaTh

HpaB,Z[OHO,Z[O6HOCTI> IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHune onepupoBath NOHATUSAMEU: GUTYpPaA, TOUKA, OTPE3OK, MpsAMas,

aoyd, JIOMaHasl, yroi, MHOI'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEAPECHHBIN " PaBHOCTOPOHHHMIA TPEYTOJbHUKH,
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NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeauaHa, OMCCEKTpHuca M BBICOTA
TPEYroJbHUKA,  YETBIPEXYTOJIBHUK,  MapajuleJorpaMM,  pomo,
NPSMOYTOJIBHUK,  KBajpaT, Tpameuus; OKpPY>KXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (puUrypamu;
yYMEHHE peniath 3a/Ja4d, B TOM YUCIJIE U3 MOBCEIHEBHOW >KU3HU, Ha
HaXO0KJI€HNE T€OMETPUUECKUX BEIMYUH C TPUMEHEHUEM H3YyUYEHHBIX

CBOHUCTB (uryp u (hakToB

10

YMeHne omnepupoBaTh MOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapalljIeIbHOCTh U MEPIEHIUKYISPHOCTD MPSMBIX,
Yrojl MEXIY MNpSAMBIMH, NEPHIEHIUKYISAP, HAKIOHHAs, MPOCKIHS,
nmopobue  Quryp, TOMOOHBIE  TPEYTOJIBHUKH,  CHUMMETPHS
OTHOCHUTENIFHO TOYKU U TNPSIMOM; YMEHHE PAaCHO3HABATh PABEHCTBO,
CUMMETpUI0O U nojgobue  ¢uryp, apaJUIEIbHOCT U

NEePIEHIUKYISIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHUpe

11

YMeHue onepupoBaTb IOHATUSAMH: JUIMHA, pPACCTOSHUE, YIOJd
(BesqIMUMHA YTJIa, CHHYC U KOCHUHYC YIJIa TPEyroJIbHUKA), IJIOLIa/ib;
yMEHHE OIICHHMBaTh pa3Mepbl MPEAMETOB M  OOBEKTOB B
OKpY’KaloIlleM MHpE; YMEHHE NPHUMEHATh (POpMyIbl mepumeTpa U
IUIONIAIM  MHOTOYT'OJIbHUKOB, IJIMHBI OKPYXKHOCTHM M IUIOIIAIU
Kpyra, oObemMa TNPSMOYIOJILHOTO TMapajuleienuIesa; YyMEHHe
IIPUMEHATh IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME
yIJOB TpeyroyibHuka, Teopemy Iludaropa, Tpuronomerpuyeckue

COOTHOIICHMUA JJI1 BBIYMCICHUA JTJIUH, paCCTOHHHﬁ, HJIOIIIaI[eI\/JI

12

YMenue wu3o0pakaTh IUIOCKME QUIYpbl U UX KOMOHMHALMH,
IPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C IOMOIIBIO YEPTENKHBIX
MHCTPYMEHTOB M D3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIHU

CHUMBOJIbHOMY OITMCAHUIO

13

VYMeHue onepupoBaTh IOHATHAMM: IPSIMOYrOJbHAs CUCTEMA
KOOpJMHAT, KOOPAMHATBl TOYKH, BEKTOp, CyMMa BEKTODPOB,
IIPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, CKaJsIpHOE IPOU3BEJCHHE
BEKTOPOB; YMEHHME HCIIOJIb30BATh BEKTOPBl U KOOPAMHATHI UL
MPEJICTaBICHNS] JaHHBIX M PELICHMs 3a/1a4y, B TOM YMCIIE U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

14

YMeHue ONCpHUpOBaATh MOHATHUAMU: CTOJIOMKOBBIE H KPYTOBBIC

JMarpaMMbl, TaOJMIbBI, cpeiHee apudMeTHUECKoe, MeauaHa,
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HauOoJblllee U HaUMEHBIIIee 3HAUYCHHUS, pa3MaxX YMCIOBOr0 Habopa;
YMEHHE W3BJEKaTb, MHTEPIPETUPOBATH U  INPeoOpa3OBBIBATH
nHbOpMalMIo, TPEICTABICHHYI0 B TaOJHMIIAX M Ha JUarpaMmmax,
OTPa)KaOIy0 CBOWCTBA U XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U
SBJICHUN; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIUYHUHBI B

OKpY’KarolIeM MUpe

15

YMeHue onepupoBaTh MOHATHAMM: CIy4YailHbIA ONBIT (CIy4dalHbIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXO])
CIly4yalfHOrO OIbITa, CiIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HaXOJIUTh BEPOSTHOCTU CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITHSIMM; YMEHHME pellaTh
3aJlaud METOJI0OM OPTraHU30BAHHOTO Iepedopa M C HCIOJIb30BaHHEM
[IpaBWJia YMHOKEHUS; YMEHUE OLEHUBATh BEPOSITHOCTH PEATbHBIX
COOBITHH U SIBJIEHUH, MOHUMATh POJb MPAKTUYECKH JJOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPY)KaIOIIEM MHpPE U B IKHU3HHU;
3HAKOMCTBO C IOHSATHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YKCEN H €T0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHnue BbIOMpaTh NOAXOASINMN WM3YYEHHBIH METOJ AJIs PEIICHUs
3aJa4M, IPUBOJUTH MPUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HHU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMAaTUKHU
B HCKYCCTBE, OIIMCHIBATH OTJEJBHBIE BBIJAIOIINECS PE3YJIBTATHI,
IIOJIyYE€HHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HayKd, IPUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA M HMX AaBTOPOB B

OTEYECTBEHHOM U BCCMHpHOﬁ HUCTOpUHU
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IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

1 Uucna v BBIYUCICHUS

1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Ae1MMOCTH LETbIX YUCE

. OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOIEHTH, OECKOHEUYHbIE
' nepuoAnYecKue apoou

13 Panmonaneupie uyncna. Apudmernyeckue omnepanud ¢ paruoHaIbHBIMU
' YUCJIaMHU

14 JleticTButenpHble unciaa. ApuMeTHYECKHe OMEepaluy ¢ JIEHCTBUTEIbHBIMU
' YUCIaMHU

s [TpubnmkEHHbIE BBIYMCICHUS, MpaBUiIa OKPYIJICHUS, MPUKHUJKA U OLIEHKA
' pe3yJibTaTa BBIYUCIEHUN

2 Anrebpandyeckue BhIpaKeHUS

2.1 BykBeHHbIe BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

25 Crenenp c nensiM nokazatesneM. CTeneHb C pallOHaJIbHBIM IOKAa3aTENIEM.
' CgoiicTBa CTEMEHU

23 MHorousneHsl

2.4 Anrebpanueckas 1poob

5 s Apudmernueckuii  KOpeHb ~ HaTypanbHOW  cremeHH.  JIeWCTBUS — C
' apu(pMETUIECKUMH KOPHIMH HATYPaJIbHOU CTECTICHH

3 YpaBHEHUS U HEpPABEHCTBA

- Lensle u apoOHO-panMOHANbHEIE ypaBHEHHUS. CHCTEMBI U COBOKYIHOCTH
' yYpaBHEHUH

15 Lensle u npoOHO-palioHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPaBEHCTB

33 Petrenne TeKCTOBBIX 33724

4 YucaoBbIe NOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN

4.2 Apudmernueckass u rTeomerpuueckas mnporpeccun. Dopmyna  CIO0XKHBIX
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IMPOLICHTOB

5 OyHKIMU
Oyukuus, crnocodsl 3amaHus QyHkiuu. [padux Pynkuun. Oobnacts
omnpejiesieHuss M MHOXXeCTBO 3HaueHud QyHkuuu. Hymm Qyskuuu.
5.1. [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMH. HanOomnpIinee u HauMeHbIlee 3HaYCHUE
(YHKIIMU Ha IPOMEKYTKE
6 Koopannatsl Ha IpsIMOi M IITIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gpurypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu
7.4 OKpY>XKHOCTb U KpyT
7.5 H3mepeHne reoMeTpuIecKruX BEJTUNYNH
7.6 Bexkrops! Ha 10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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