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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAay4YHOTO, TaK MU TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKOM HAYKOW SIBJIEHUI U MPOLIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3alueil 1eTeIbHOCTHOTO MPUHIINIIA O0yUEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHuM: «Yucaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUS, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTH4eckoro s3eika. CoaepkaTenbHONH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIro JUIsl PelIeHUs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIEeH MaTeMaTHu4ecKod MOJAENd
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMU YKCIIaMU. Pelrenue 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IPOLIEHTOB B BHJIE€ ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIOBOE 3HAYCHHUE BBIPAKECHUA C IIEPEMEHHOU. JlOIyCTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHeHUW. CocTaBi€HHE YpaBHEHUW IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YpPaBHCHUW M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanmdeckor JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux ¢ynkummu. YUrtenune coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIU.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEepeMeHHOMW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOIIbl, 0Ch CAMMETPHH MTapadoIb.

I'padukn byukmumii: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOI (popMyIoif u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpakKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUsI U )KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoOB €€ Pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHS LIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIHTYPbl 310POBbSI H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pehICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKH HMX BO3MOXHBIX TOCIEACTBUI JisI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBCHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHWH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTE W  TPeoOpPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 peneHus ydyeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
bopMynaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, MpoOiIemy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME 1O  YCTAHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0000ILIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM M WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEIOKESHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNIoOBbIX (opmax paboTsl (0OcCyxaeHus, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLIEHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 3a/iauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOaMH  CaMOINPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yabTaTa peleHus MaTeMaTHYECKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIBHOCTU IMOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenuss B 7 Kjacce 0OydarolIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHO0COOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM JPOOHBIX BBIPAXKEHUM, COAEPKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSIOYMBATH PAIIMOHAJIBHBIE YHCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YUCEN.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BbIHECEHHUS 3a CKOOKM OOIIer0 MHOMHUTENs, TIpPYNIHUPOBKUA  CIIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEUHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTp cucTeMbl 1ByX JIMHEWMHBIX YPAaBHEHUI C JBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTs rpadux dyHKIHUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MPEeACTaBICHHUS W aHaiu3a WH)Opmaiuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYarolmMiiCs TMOJTYYUT CIIEIYIOIINUE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHBIE IMPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HUCIMOJB3Ysd MPH HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJHATDH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHH C IeJIbIM  [0Ka3aTeJeM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBouTh MpoCTeIIve UCCIEOBAaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [Ji1 CpPaBHEHUS, OICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M WX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPALUI0 MHOXKECTBA pEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), ONMPENCNsITh 3HaueHHE (YHKIMH O 3HAUYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHuss B 9 kJiacce OOYyYarOIIMICS TIOTYYUT CIICIYIOIINAE
MPEIMETHBIC PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBICE W KBaJpaTHBIC YPAaBHEHUs, YPABHECHUS, CBOASAIINAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3piBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoct ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paxaTh CXEeMaTHYECKU TpaUKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTPecCud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxkarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YMCJIOBBIMHM IOCJIEIOBATEIBHOCTAMHU, B TOM
qHCclie 3a7aud U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX

TEXHOJIOTHUH).

[Tepeuens rsemeHTOB npoBepsemMbix Ha OI'D 110 MatemaTuke

Kon

[IpoBepsieMblil AJIEMEHT COJEPHKAHUS

Urcna u BEIUKMCICHUS

11

HaTypaJ'IbHBIe U LEJIBbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LCIIBIX YHUCEI

1.2

OOBIKHOBEHHBIE U ICCITHYHBIE IPOOH, MPOIEHTHI, 0CCKOHEYHBIC TTEPUONUECKHIE TpoOH

1.3

PaHI/IOHaHBHI)Ie qucjia. ApI/I(bMeTI/I‘IeCKI/Ie orncpanrun C paluOHAJIbHBIMHA YK CJIaMHU

1.4

JleiicTBuTenbHbIC yncia. ApudMeTHndecKue onepamnuy ¢ AeHCTBUTEIHLHBIMU YHCIAMHU

1.5

[[puGi>keHHbIE BBIUMCICHUS, TPABWIA OKPYIJICHUS, MPUKHUAKA M OIEHKA PE3yJIbTaral
BBLIYUCIICHUN

AnrebpanyecKie BRIPaKCHHUS

2.1

bykBeHHbIE BhIpa)KE€HUS (BBIPAXKEHMSI C IEPEMEHHBIMMU)

2.2

CTeneHn ¢ OCJIBIM IIOKa3aTCICM. CreneHs ¢ pPadrOHAJIbHBIM ITOKAa3aTCJICM. CBolicTBal
CTCIICHHU

2.3

MHOTOWIEHBI

2.4

Anrebpanueckas 1poOb

2.5

ApudMeTHUeCKUI KOpeHb HaTypaibHOW creneHu. JlelicTBus ¢ apudMeTuyecKuMu
KOPHSIMH HaTypaJIbHOW CTEIeHH

'YpaBHEHMs 1 HEpABEHCTBA

3.1

[{enpie 1 poOHO-panioHaIbHbIC YpaBHEeHNA. CUCTEMBI U COBOKYITHOCTH YPaBHEHUM

3.2

[{enpie 1 poOHO-panoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3

Permenne TEKCTOBBIX 3a1a4

UrcnoBbIe ITOCIEA0BATEILHOCTH

4.1

HOCJIGI[OB&TCJ'IBHOCTI/I, CITOCOOBI 3aJIaHUs MMOCIEA0BATEILHOCTEMN

4.2

Apudmernueckast 1 reoMmeTpuueckas nporpeccur. Popmyia CI0KHBIX MPOLIEHTOB

DyHKIMHU

| ®yHkuus, crnocodsl 3anaHus (yHkuuu. 'papuk ¢yHkuuu. OO1acTh onpeneieHus u

MHOKECTBO 3HaueHM QyHkuuu. Hymu @ynkuuu. IIpomexyTKu 3HAaKONOCTOSHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakcuMyMbl ¥ MUHUMYMBI (QYHKIUH.
HaunGomnbiiee 1 HauMeHblllee 3Ha4eHne (PYHKINUN Ha POMEXKYTKE

KooparHaThl Ha IPSIMOM U IIJIOCKOCTH

6.1

KoopanHatHas npsmast

6.2

/lekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH

[ eomerpus

7.1

["'eomeTpuueckue GUrypsl 1 UX CBOMCTBA

7.2

TpeyrojbHUK

7.3

MHOroyrojabHUKHI

7.4

(OKpYXHOCTb M KPYT'

7.5

I/ISMepeHl/Ie TCOMETPHUICCKUX BEJININH

7.6

BekTopbl Ha IIIOCKOCTH




BeposTHOCTh U CTaTUCTHKA

8.1

OmnucarenbHas CTAaTUCTUKA

8.2

BeposiTHOCTB

8.3

Kombunaropuka

8.4

MHo>xecTBa

8.5

['padsr




TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 2 bubmuorexa [JOK
yucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 3 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 2 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 Koopaunaret u rpaduici. Qynicuui 24 1 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 0 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 9



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 0 1 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1 0
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
4 15 1 1
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13 0 1
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHEIE NOHATHA S 0 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o 0 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmene 0 0 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5} 7



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 0 1 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 2 bubnmnoreka HOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 2 https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1 2
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 2 bu6nuoreka [IOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 11



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
bubmuorex [JOK
1 IT 1
OIATHE PALHOTATLHOTO HHETA 0 0 https://m.eds00.ru/7f43bf66
) Apudmerndeckue 1eicTBHS C 1 0 0 bubmuorex LHOK
palMOHATBHBIMU YU CIAMHU https://m.edsoo.ru/7f43bf68
3 Apudmerrdeckue I1eHCTBUS C 1 0 0 bubnmorex [JOK
palMOHAIBHBIMA YK CJIaMU https://m.edsoo.ru/7f43bf68
4 Apudmernueckue IeHCTBUS C 1 0 0 bubnmnorex HOK
pPalMOHAIIBHBIMHU YUCIIaMU https://m.edsoo.ru/7f43bf69
5 Apudmernueckue IeiCTBUS C 1 0 0 bu6muorex HOK
palMOHATBHBIMU YHCIIAMH https://m.edsoo.ru/7f43bf69
5 Apudmerndeckue 1eicTBUS € 1 0 0 bubanorex HOK
pPalMOHAIIBHBIMHU YUCIIaMU https://m.edsoo.ru/7f43bf69
7 CpaBHeHUE, YIIOPSTOYMBAHUE 1 0 0 bubnuotex [JOK
palMOHATBHBIX YHCEIT https://m.edsoo.ru/7f43bf7p
3 CpaBHeHME, YIOPSIOYHNBAHNE 1 0 0 bubnmorex [JOK
palMOHAIbHBIX YUCEI https://m.edsoo.ru/7f43bf7p
9 CpaBHeHue, ynopsi0uMBaHue 1 0 1 bubnuotex [JOK
panoHAIBHBIX YHCET https://m.edsoo.ru/7f43bf7p
10 CreneHb ¢ HATYpAIbHBIM 1 0 0 bubnuotexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJIbHBIM 1 0 0 bubmuotexa [JOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f4211de

IIoKa3arcjieM

https://m.edso0.ru/7f421382

12 CreneHb ¢ HATypaJIbHBIM bubnmnoreka HOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f42154e

13 Crenens ¢ HaTypaJIbHBIM bubmmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f4218be

14 Crenensb ¢ HATypaJIbHBIM bubnmoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4218be
Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH, bubnuoreka [{OK

15 .
MPOLEHTHI U3 PEATbHON MPAKTUKHU https://m.edsoo.ru/7f4218bu
Pemienne ocHOBHBIX 3a/1a4 Ha pooOH, bubmmoreka [JOK

16 .
MIPOIEHTHI U3 PEAJIbHOU MPAKTUKHU https://m.edso00.ru/7f4218bu
Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH, bubnnoreka [JOK

17 .
MPOLEHTHI U3 PEATBHON MPAKTUKHU https://m.edso00.ru/7f4218bk
Pemienne ocHOBHBIX 3a/1a4 Ha poOH, bubnmnorexa [JOK

18 .
MPOLEHTHI U3 PEATbHON MPAKTUKHU https://m.edsoo.ru/7f4218bk
IIpu3Haku AEIUMOCTH, PA3I0KEHUS bubmmnoreka HOK

19
Ha MHOXKUTEJIA HaTyPAIbHBIX YHCET https://m.edsoo.ru/7f4218b3
[Ipu3Haku nenuMoCTH, pa3ioKeHUs bubmuoteka [IOK

20
Ha MHO>KMTEJIH HaTYPAIbHBIX YHACET https://m.edsoo.ru/7f4218b3
Peanbublie 3aBucumocti. [Ipsmast u bubmmoreka [JOK

21
oOpaTHasi MPOTMOPIHOHATBHOCTH https://m.edsoo.ru/7f4218ap
Peanbublie 3aBucumocti. [Ipsmas u bubmuoreka [JOK

22
oOpaTrHas MPONOPIHUOHATBHOCTH https://m.edsoo.ru/7f4218ap
Peanbnpie 3aBucumocti. [Ipsmast u bubmmoreka [JOK

23
oOpaTHas MPOMOPIMOHATHPHOCTH https://m.edsoo.ru/7f4218ap
Peanbublie 3aBucumocti. [psmast u bubmmoreka [JOK

24
oOpaTHasi MPOTMOPIHOHATBHOCTH https://m.edsoo.ru/7f4218ap

25 KoHnTtponbHas pabota 1o Teme



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

"Pannounanpable yucia'

26 bykBeHHBIE BBIpaKeHUS bubmorexa LOK
y p https://m.edsoo.ru/7f41feec
97 IIepemennsble. JlonycTUMBbIE 3HAaUEHUS bubmuorexa [IOK
IIEPEMEHHBIX https://m.edsoo.ru/7f41feec
bu6nmorexa [IOK
28 Popuyel https://m.edsoo.ru/7f41fecc
bubmuoreka [IOK
2 (6))
o OPMYJIEI https://m.edsoo.ru/7f41fecc
[IpeoOpa3oBanme OYKBEHHBIX
30 BIE a)KI::HI/Iﬁ ack ZII'(FI/IC CKOOOK " bubnnorexa [JOK
p » packp https://m.edsoo.ru/7f41fafa
MPHUBEICHNE TIOJOOHBIX CJIaracMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPAKEHUI, PACKPBITHE CKOOOK U bubnnorexa [JOK
p » packp https://m.edsoo.ru/7f41fd70
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
IIpeoOpasoBanue OYKBEHHBIX
32 BLII) ancleHﬁ ack leI/Ie CKOOOK bubnmorexa IOK
p » packp https://m.edsoo.ru/7f41fd70
MpuUBeIeHNEe TTOJOOHBIX ClIaraeMbIX
IIpeoOpa3oBanne OYKBEHHBIX
33 BBI: a)KI;HI/II‘/'I ack zllfme CKOOOK 1 bubmorexa HOK
p » packp https://m.edso00.ru/7f41fd70
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENIEHU C HATYPATbHBIM bubmmnoreka [JOK
IIOKa3aTejIeEM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmmnoreka [JOK
oKa3arejieM https://m.edsoo.ru/7f42154e
36 CBoMCTBa CTENEHH C HATYPATbHBIM bubnuotexa [JOK
oKa3aTeieM https://m.edsoo.ru/7f4218be
37 MHOTOYJICHBI but6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f42276e

bubnuorexa [{OK
38 MuorotieHe! https://m.edSO(I)_.[ru/7f42293O

39 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6nunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUNTaHUE, YMHOKEHUE bu6nmnorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUNTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMyIbl COKpAIEHHOTO bubnuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a

44 DopMyIIbl COKPAILIEHHOTO bubmuoteka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpALIEHHOTO bubnmnoreka HOK
YMHOKEHHUS https://m.edso0o.ru/7f424c12

46 DopMyIIbl COKpAILIEHHOTO bubmuoteka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKPAILIEHHOTO bubmuoreka [JOK
YMHOXXEHHUS https://m.edsoo.ru/7f4251d0

48 PaznoxkeHne MHOTOYJIEHOB Ha but6mmorexa [IOK
MHOXKHTEIIN https://m.edso0.ru/7f423312

49 Pasnoxkenrne MHOTrO4JICHOB Ha bubnunorexa LIOK
MHOKHUTEIIH https://m.edsoo.ru/7f4237fe

50 PasnoxxeHne MHOro4JICHOB Ha bubnunoreka LIOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de

51 PaznoskeHrne MHOTOWICHOB Ha but6mmoreka [IOK



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

MHOXUTCIN

https://m.edsoo.ru/7f4239de

KonTponbhas pabota no teme

52
"AnreOpanyeckue BbIpaxeHus"
YpaBHeHue, mpaBuia
53 peoOpa30BaHUs YPaBHCHUS bubmorexa OK
peobp yp v’ https://m.edso00.ru/7f420481
PaBHOCWJIBHOCTh YpaBHEHUN
JIuneliHOEe ypaBHEHHE C OJTHOM
54 e eMeHHOi;Ip CIICHUE JIMHEHHBIX bubmorexa OK
P o P https://m.eds00.ru/7f420482
ypaBHEHUU
JIuneliHOE ypaBHEHHE C OJTHOM
55 e eMeHHO}I;Ip eIICHUE JIPIIIHefIHI)IX bubmotexa [JOK
P o P https://m.edso00.ru/7f420482
ypaBHEHUU
Jlunelinoe ypaBHEHUE ¢ OAHOU
56 MIEPEMEHHOM, pelliCHUE JTMHEHHBIX bubmorexa [JOK
P o p https://m.eds00.ru/7f420482
ypaBHEHUU
57 Penrenue 3a1a4 ¢ mOMOIIBIO bu6mmoteka IIOK
yYpaBHEHUHU https://m.edsoo.ru/7f42064e
58 Pemenue 3amay ¢ TOMOIIBIO bubmmoteka IIOK
ypaBHEHUH https://m.edso00.ru/7f420806
59 Pemenne 3amay ¢ TOMOIIBIO bubnunorexa LIOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1au ¢ mOMOIILIO but6mmorexa [IOK
yYpaBHEHUN https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHUE C IBYMS bubnuotexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edso00.ru/7f427c32
JIuneitHOe ypaBHEHUE C IBYMS bubmuoreka [IOK
62
MepEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YpaBHEHUH bubmmoreka [JOK



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

C ABYMs IICPCMECHHBIMU

https://m.edsoo.ru/7f42836¢

64 CucreMa JIByX JTMHEUHBIX YPaBHEHUI bubnmnoreka HOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
Cucrema 1ByX JINHEWHBIX YPaBHEHUI bubmmoreka [JOK
65
C IBYMsI IEPEMEHHBIMHU https://m.edso0.ru/7f42836¢
Cucrema IByX JIMHEHHBIX YpaBHEHUH bubnunorexa LIOK
66
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
67 Pemtenne cucreM ypaBHEHUH bubmotexa [JOK
yp https://m.edsoo.ru/7f4284de
68 Pemtenne cucreM ypaBHEHUH bubmorexa [IOK
yp https://m.edsoo.ru/7f42865a
69 Pemenne cucreM ypaBHEHUH bubmorexa OK
yp https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUI bubmorexa [JOK
yp https://m.edsoo.ru/7f4287d6
71 Pemenue cucreM ypaBHEeHUI bubmorexa [JOK
yp https://m.edsoo.ru/7f4287d6
79 Konrponbnas pabora no reme bubmmnoreka HOK
"JIuHelHbIE ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopanuara Touky Ha IpsIMOH bubmorexa I[JOK
pA P https://m.edsoo.ru/7f41de76
but6mmorexa [IOK
“ HHCII0BbIC IPOMEXYTKH https://m.edsoo.ru/7f41dff2
bubnunorexa LIOK
75 q
HCIIOBBIC TIPOMEYTIH https://m.edsoo.ru/7f41dff2
Paccrosinne Mexy 1ByMsl TOUKaMU bubmmoreka [JOK
76 N N
KOOPAUHATHOMN IIPAMOM https://m.edso0.ru/7f41dff3
77 PaccrosiHue Mex 1y TByMsI TOUYKaMU but6mmoreka [IOK
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KOOPJHMHATHOM IIPSAMOM

https://m.edsoo.ru/7f41dff3

78 [IpsamoyrosibHas cucTeMa KOOPJIAMHAT bubnmnoreka HOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyrosibHas cucTeMa KOOPAUHAT bubmmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aaHHBIX Bbu6muotexa [JOK
dbopmynamMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [JOK
bopmymamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
83 [Tpumeps! rpadukoB, 3aaHHBIX bubnuoreka [IOK
dbopmynamMu https://m.edsoo.ru/7f41ed80
84 Yrenue rpauKkoB peabHbIX bubmuoteka [IOK
3aBUCHMOCTEN https://m.edsoo.ru/7f41ea24
85 Yrenue rpauKkoB peabHbIX bubmmnoreka HOK
3aBUCUMOCTEN https://m.edso0.ru/7f41ed80
bubnuorek K
8 Horsrite pyricin httSsJ?//;.eed::)(])_.[r(aﬂf4lef06
87 ['padux pyHKIINN
. . bubmmoreka [JOK
88 CBofictsa pymiuii https://m.edSO(])_.[ru/7f41f078
. . bubnuotexa [JOK
89 CBofictsa pymiuii https://m.edsogru/7f41f1fe
. bubnuotexa [JOK
%0 Junetisiast Gymiis https://m.edsogru/7f427282
91 Jlunetinas QyHKIUSA Bubmmorexa [IOK

https://m.edsoo.ru/7f427412
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92 [Toctpoenue rpaduka ITMHEHHOM 1 Bbu6muotexa [JOK
byHKIUHA https://m.edsoo.ru/7f426d1e
93 [MocTpoenne rpaduka TuHEHHON 1 bubnmnoreka HOK
byHKIIUN https://m.edsoo.ru/7f426d1e
_ bubnmnoreka HOK
%4 Ipaguic pysrm y =[x| . https://m.edsoo.ru/7f426d1e
_ bubnuorexa [IOK
% Tpaguic pysrm y =[x| 1 https://m.edsoo.ru/7f426d1e
96 KonTtponpsHas pabora o Teme 1 bubnuoreka [IOK
"Koopnunats! u rpaduku. Oynkoun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METOI0B Kypca 7 Kitacca, 0000IIeHIE 1 buGnuorexa [IOK
Hv P ’ B https://m.edsoo.ru/7f429c6¢c
3HAHUU
IToBTOpEHNE OCHOBHBIX TOHATHI U
98 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubnmorexa IOK
ﬂv yp ’ B https://m.edso0.ru/7f429f32
3HAHUU
IToBTOpEHNE OCHOBHBIX TOHATHI U
99 METOHOB Kypca 7 Kiiacca, 00001eHmne 1 bubmiorexa LIOK
N P ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHKE OCHOBHBIX MOHATUI U
100 METOHOB Kypca 7 Kiilacca, 0000IeHme 1 Bubmorexa IOK
Hv yp ’ . https://m.edsoo.ru/7f42a27a
3HAHUU
101 Wrorosast KoHTpoJbHASA paboTa 1
[ToBTOpEHKE OCHOBHBIX MOHATUI U
102 METOJIOB Kypca 7 Kiracca, 000011eHe 1 bubnnorexa LOK
. P ’ https://m.edso0o.ru/7f42a900
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbnsie IIpaxkrunyeckue oOpa3oBaTe/IbHbIe
n/n Bceero H3yYCHUS
padoThbI padoTbI pecypcbl
. bubnmoreka [JOK
L KpanparHbiit kopeitb i3 HHcia L 0 0 https://m.edsoo0.ru/7f42d452
[TonsiTue 06 upparmoOHAIILHOM bubnnoreka [JOK
2 1 0 0
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsaTHYHBIC TPUOIMKCHHS 1 0 0 bubmuorex [JOK
MPPALMOHAIIBHBIX YHCET https://m.edsoo.ru/7f43bf66
JlecsiTuuHbie TPUOTUKEHUS bubnmorex [JOK
4 1 0 0
HppalMOHAIIbHBIX YUCEN https://m.edsoo.ru/7f43bf66
N bubnuotex [JOK
° JleHCTBHTEILHEIE THCT2 1 0 0 https://m.edsoo.ru/7f43bf6p
. bubnuotex [JOK
6 CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1 0 0 https://m.edsoo.ru/7f43bf6u
. bubmunorex [{OK
7 CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1 0 0 https://m.edsoo.ru/7f43bf6x
8 Apudmerndeckuil KBaJpaTHBIN 1 0 0 bubnnorexa [JOK
KOpEHb https://m.edso0.ru/7f42d862
bu6mmorexa [IOK
2 —
o ¥papHeiie Bita X = a 1 0 0 https://m.edso00.ru/7f42d862
10 CaoiicTBa apuPMETHICCKUX 1 0 1 bubmuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edso00.ru/7f42d862
CoiicTBa apumMeTnyecKkux bubmuorexa [IOK
11 . 1 0 0
KBaIPaTHBIX KOpPHEN https://m.edso0.ru/7f42d862
12 ITpeoOpa3oBaHue YUCIOBBIX 1 0 0 bubnuorexa [IOK
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BBIPAYKEHH, COJIEPKAILUX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHUe YHCTOBBIX

bu6mmoreka [JOK

13 I
BRIPWICHIH, COACPARALNX https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
14 BBIPaYKEHUI, COMEPKALIUX bubmmorexa [IOK
P - COACpARAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
15 BBIPaYKEHUI, COMEPKALIUX bubmorexa HOK
P - COACpARAIL https://m.edso0o.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM bubmorexa HOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuCh YUCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 37I€MEHTapHBIX YaCTHI] J10 bub6nuorexa [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKpYKaroIIeM MUpe
18 CBolicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
oKa3aTelieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
oKa3aTejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
okasareJjieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
noKazarejieM https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C LIEIBIM bu6mmoreka [IOK
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[IOKAa3aTeJIeEM https://m.edsoo.ru/7f435ed6
N bu6mmoreka [JOK
2 K i
3 BADATHEIH TPEXTICH https://m.edso0.ru/7f42fd38
.. bubnmoreka [JOK
24 K i
BADATHEIH TPEXTICH https://m.edso0.ru/7f42fd38
25 Paznoxenue kBagpaTHOTrO bubnmoreka [JOK
TpEXUJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOTO bubnnoreka [JOK
TpEXUIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbnas pabota no Temam
27 "KBanparusie kopau. CteneHu bubmoreia OK
AAPATHBIE KOPHH. . ’ https://m.edsoo.ru/7f42ec80
KBanpaTHbiii TpexusieH
bubmuoreka [JOK
28 Adrebparieckas Apodk https://m.edso00.ru/7f430382
JonycTuMeble 3HaUeHUS
29 MEePEMEHHBIX, BXOISIINX B bubmorexa [JOK
P > BROAIL https://m.edsoo.ru/7f430382
anrebpanvecKue BoIPaKEeHUs
JonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXOISIIHNX B bubmmorexa [TOK
P ’ https://m.edso0.ru/7f430382
anredpanvecKue BbIpaKeHUs
31 OCHOBHOE CBOMCTBO bubnmoreka [JOK
anredpandeckoit 1poou https://m.edso0.ru/7f4308e6
. bubnmoreka [JOK
32 Coxpatuerne apobeit https://m.edsoo.ru/7f430a8a
. bubnmoreka [JOK
33 Coxpatneriie 1podeit https://m.edsoo.ru/7f430f44
34 Coxkpaienue apooei bubmorexa HOK

https://m.edsoo.ru/7f430f44
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CnoxxeHue, BEIYUTAHUE,

35 HOXEHUE U JIeJICHHE Bubmiorexa LIOK
™ A 5 https://m.eds00.ru/7f43128¢
anredpandecKux apooei
CnoxxeHue, BEIYUTAHUE,
36 HOYKEHUE U JeJICHUE Bubmorexa HOK
M 3 https://m.eds00.ru/7f4315c0
anreOpandecKux Apooeit
Clio)xeHHe, BEIYUTAHUE,
37 HOKEHHE U JeJICHHE bubmiorexa HOK
™ s . https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooei
Clio)xeHne, BEIYATAHUE,
38 HOXXEHUE U JIeJICHHE bubmiorexa HOK
M A . https://m.edsoo.ru/7f431a20
anredpandecKux apooei
IIpeoOpa3oBaHue BhIpAKCHHH,
39 coJleprKallUX alreopandecKue Bubmiorexa ITOK
Aepam P https://m.edsoo.ru/7f43259c
napobu
[IpeoOpazoBaHue BhIpAXKEHUH,
40 coJiep KalluX ajireopandeckue Bubmiorexa ITOK
P P https://m.edsoo.ru/7f432736
napobu
IIpeoOpa3oBanme BEIpaKECHUH,
41 cop € >1E)a nX anreod I;I/IIIeCKI/Ie Bubmzorexa LIOK
ACpXatl p https://m.edsoo.ru/7f432736
npobu
42 KonrponsHas pabora no teme bubmuorexa [IOK
"Anrebpanueckas 1poos" https://m.edso00.ru/7f431d36
bubmuorexa [JOK
43 KpazpatHoe ypasHenue https://m.edsoo.ru/7f42eela
44 Hermonnoe xBaapatHoe ypaBHEHHUE Bubmiorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 bubmuoreka [JOK
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46 ®dopmysa KOpHEH KBaJpaTHOTO bubmmorexa [IOK
ypaBHEHUSA https://m.edso00.ru/7f42f158
47 @opMyita KOpHEH KBaJPATHOIO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmyiia KOpHEH KBaJPaTHOIO bubnunoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 T B
wopeMa Bhetd https://m.edsoo.ru/7f42fefQ
bubmuorexa [JOK
50 T B
wopeMa Bhetd https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHHH, CBOAAIIUXCS bubmmorexa [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHM, CBOIAIINUXCA bu6mmorexa [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
[Ipocreiimue qpobHO- bu6nuorexa [IOK
53
palMOHAIbHBIE YPABHEHUS https://m.edsoo0.ru/7f4328c6
54 ITpocreiimme npoGHO- bubmmorexa [IOK
palMoOHaIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenne TeKCTOBBIX 3a7a4 C bu6mmorexa [IOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42f75c
Pemienue TeKCTOBBIX 3aj1a4 € bubmuorexa [JOK
56 .
TIOMOIIBIO KBAJIPATHBIX YPABHEHUHU https://m.edsoo.ru/7f42f8f6
57 KonTponbHas pabota mo Teme
"KBanpaTHsle ypaBHeHuUs"
JInHeitHOE ypaBHEHUE C IBYMSI
P AEYM bu6mmoreka [JOK
58 MepeMEHHBIMH, €T0 TpaduK,

IIPUMEPBI PELICHUS YPAaBHEHUN B

https://m.edsoo.ru/7f4301f2
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OCJIbIX YUCliax

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,

bu6mmoreka [JOK

59
IIPUMEPBI PELICHUS YPAaBHEHUN B https://m.edso0.ru/7f4301f2
LENBIX YUCIIAX
JIuHeitHOE ypaBHEHUE C IBYMsI
60 NEPEMEHHBIMH, €ro rpauk, bubnuoreka [IOK
IIPUMEPBI PELICHUS YPABHEHUN B https://m.edsoo0.ru/7f4301f2
LENbIX YUCIIAX
61 Pemenue cucrem 1ByX JTUHEHHBIX bubmmorexa [IOK
YPaBHEHUN C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f4301fy
62 Pemenue cucrem ByX JTUHEHHBIX bubmmorexa [IOK
YpaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f4301fy
63 Pemrenue cucreM nByX TUHEWHBIX bubnunoreka [JOK
YPaBHEHUH C JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f4301fy
IIpumepsl perieHns cucTem
64 HEJIMHEWHBIX YPAaBHEHUH C IByMs Bubmorexa LIOK
https://m.edso0.ru/7f4301fy
IIEPEMEHHBIMU
[Ipumeps! penieHus cucrtemM BuG OK
65 HEJIMHEWHBIX YPAaBHEHUH C IByMs nomorexa L
https://m.edsoo.ru/7f4301fy
IIEpEMEHHBIMU
I'padmueckas uaTEpIIpeTaLys
66 YPaBHEHUs C IBYMS IEPEMEHHBIMU bubnnoreka [JOK
U CUCTEM JIMHENHBIX YPaBHEHUH C https://m.edso0.ru/7f43d6d6
JBYMSI IEPEMEHHBIMU
I'padmueckas nuHTEpIIpeTaLiys
b K
67 YpaBHEHUS C IBYMS TIEPEMEHHBIMU nbmmorexa [10

Y CUCTEM JIMHEUHBIX YPABHEHHI C

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

Pemienne TeKCTOBBIX 3a1a4 C bubmuoreka [JOK
68 .
IMOMOILIBIO CUCTEM YPAaBHEHUU https://m.edsoo.ru/7f4301fy
Pemrenne TekcToBBIX 3a7a4 ¢ bubnmoreka [JOK
69 N
MOMOUIBIO CUCTEM YpaBHEHUU https://m.edsoo.ru/7f4301fy
Pemenue TekCTOBBIX 3a51a4 C bubmuoreka [JOK
70 N
IMOMOIIBIO CUCTEM YPaBHEHUU https://m.edsoo.ru/7f4301fy
71 HucnoBbie HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBa https://m.edso00.ru/7f42c692
79 UucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edso0.ru/7f42c692
73 HepaBeHCTBO ¢ 0IHOM ITepEeMEHHOI bubmmorexa [JOK
P s p https://m.edso00.ru/7f42c692
74 JIlunelinbie HEPABEHCTBA C OJTHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHelinble HEPABEHCTBA C OJTHOM bubnunoreka [JOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU bubnuorexa [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo0.ru/7f42c840
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOUM MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cb88
78 CucremMpl TMHENHBIX HEPABEHCTB C bubnuorexa [IOK
OJIHOM NIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHENHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
N3o0pakeHue pemeHus THHEHHOTO
bubmuoreka [JOK
80 HEPaBEHCTBA M UX CUCTEM Ha

YUCIIOBOM MPSAMOU

https://m.edsoo.ru/7f42c9e4
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N300paxeHune penieHus TMHSHHOTO

bubmuoreka [JOK

81 HICPABCHCTRA I HX CHCTEM Ha https://m.edso0.ru/742c9e4
YHCIIOBOH MPSIMOI
Konrponsnas pabora mo remam
82 "HepaBenctBa. CuCTEMBI
ypaBHEHHUH"
bubmuorexa [JOK
I1
83 OHATHE (yHILHH https://m.edsoo0.ru/7f433c12
84 OO6nacTh onpeencHus u bubnunoreka [JOK
MHOYECTBO 3HaUCHUH (QyHKIIHH https://m.edsoo.ru/7f433d84
N bubmuorexa [JOK
8 Cnocobet sananus GymKumit https://m.edsoo.ru/7f433d84
bubmuoreka [JOK
r
86 paduic gy https://m.edso00.ru/7f433d85
87 CgoiicTBa GyHKIIUU, UX bubnunoreka [JOK
oToOpakeHHne Ha rpaduke https://m.edso0.ru/7f433d85
88 UreHue u moctpoeHue rpadukoB bubnuotexa [JOK
byHKUIni https://m.eds00.ru/7f433d85
89 [Ipumeps! rpaduKoB GyHKITHIM, bubnnorexa [JOK
OTPaXKAKOIINX PEATbHBIE IIPOLIECCHI https://m.edso0.ru/7f433d85
) , OTTACHIBAIOIINE
90 uoSparuyio nporiopuonaane Eumcnera 10K
PATHYIO TIPOTIopKL https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
bubmuorexa [JOK
o1 T'nnepbosa https://m.edsoo.ru/7f434bbc
bubmuorexa [JOK
92 r 0
Hriepboa https://m.edsoo.ru/7f434bbc
93 I'paduk Gyskmum y = x> bubnuorexka [JOK



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

https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK

— 2
o4 Ipaguic pysrimi y = x 1 https://m.edsoo.ru/7f434572
OyHkun Yy =X2, Yy = X3,y = VX, y =
95 |x|'y? I:(bwicxoey emeH)Ier ’ 1 bubmorexa [JOK
1P . P . https://m.edso0.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHHIA
Oyukmum Y =X3, Yy = X3,y =YX,y =
96 |x|'wrI :@plti/ecxoey emeHyI/Ie ’ 1 bubmorexa HOK
1P . P . https://m.edso00.ru/7f434eb4
yYpaBHEHHIA U CUCTEM YPaBHCHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 Bubmzorexa LIOK
#IOB XYP . ’ https://m.edsoo.ru/7f4371aa
000011IeHNEe 3HAHUI
IToBTOpEHHE OCHOBHBIX IMOHATHN H
98 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmzorexa LIOK
#IOB KYP . ’ https://m.edsoo.ru/7f43736¢c
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
99 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmzorexa LIOK
HOB X3P . ’ https://m.eds00.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHN U
100 METOIOB KYpCOB 7 1 & Ki1accoB 1 Brommotexa HOK
7108 KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHE 3HAHUI
bu6mmorexa [IOK
101 HToroBasi KOHTpOJIbHASA paboTa 1 httos://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHSATHN U
102 METOIOB KYPCOB 7 M & Ki1accoB 1 Brbmrotexa IOK
#10B KYP . ’ https://m.edso00.ru/7f437858
000011IeHE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
ParmonanpHbIC yncia,
1 HppalOHAIIbHBIC YHCIIa, KOHCUYHBIC U 1 0 0 bubmotex [IOK
ppatt ’ https://m.edsoo.ru/7f43bf67
OCCKOHEUYHBIC ACCATHYHBIC IPOOH
MHOXeCTBO ICHCTBUTEIBHBIX YHCEIL,
2 eHCTBUTEIIbHBIC YHCIIA KaK 1 0 0 bubmorex TIOK
A https://m.edso0.ru/7f43bf68
OCCKOHEYHBIC JECATUIHBIC TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXTy MHOXKECTBOM
3 CMCTBUTEIIbHBIX YHCEI U 1 0 0 bubmorex TIOK
a § https://m.edso0.ru/7f43bf69
MHOKE€CTBOM TOYEK KOOPAMHATHOM
psAMON
CpaBHeHUE IEHCTBUTEIIBHBIX YHCET,
4 apu(pMeTHIECKHE JHCTBUS C 1 0 0 bubamorex TIOK
pv A https://m.edsoo.ru/7f43bfpk
JIeHCTBUTEIbHBIMH YHCIIAMH
5 [TpubnmxE€HHOE 3HAaUEHNE BETUUNHBI, 1 0 1 bu6mmorex [JOK
TOYHOCTh MPUOTMKCHHS https://m.edsoo.ru/7f43bfpl
bu6mmorex [JOK
6 0] €HHUE YHCe 1 0 0
Kpyrjierue quced https://m.edsoo.ru/7f43bf72
bu6mmorex [IOK
7 Okpyrienue ynuces 1 0 0
24 https://m.edso0.ru/7f43bf72
3 [Ipukuaka u olleHKa Pe3yJIbTaTOB 1 0 0 bubnmorex [JOK

BBEIYMCIICHUH

https://m.edsoo.ru/7f43bfap



https://m.edsoo.ru/7f43bfр1

[Ipukuaka u olleHKa pe3yJIbTaTOB

bubmuorex [JOK

9
BBEIYMCIICHUU https://m.edsoo.ru/7f43bfap
JInnelinoe ypaBHeHue. Pemienne
10 ABHEHUI, CBOAALIMXCS K Bubmorex IIOK
YPABHCHIH, CBOMAIL https://m.eds00.ru/743bf66
JIMHEUHBIM
JIuneitnoe ypaBHeHue. Pemenue
11 aBHEHUI, CBOIALIMXCS K Bubmorex IIOK
P . > CBOMUI https://m.edso00.ru/7f43bf66
JIMHEUHBIM
KBanpatHoe ypaBHenue. Pemienue
12 aBHEHUI, CBOIALIMXCS K bubnmorexa LOK
yp ’ Ui https://m.edsoo.ru/7f43c542
KBaJpPaTHBIM
KBagparuoe ypaBHenue. Pemienue
13 aBI—II)eHI/Iﬁ c};i) SIIIINUXCS K bubmmorexa LHOK
M ’ A https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 buksanpatHbie ypaBHEHUS bubmorexa [IOK
AP yp https://m.edsoo.ru/7f43c3d0
15 BbukBagpaTHbie ypaBHEHUA bubmmorexa LHOK
AP yp https://m.edsoo.ru/7f43c3d0
TIpumepsl penteHus ypaBHEHNN
16 T peTLeIE u ‘P;CTBé TOI”ZI::TeHeHeI"d bubmmorexa [TOK
p p https://m.edsoo.ru/7f43c3c
pa3noKEeHNUEM Ha MHOKUTEIH
TIpumepsl penieHus ypaBHEHNN
17 T peTI)e§ u E)IeTBé T017}1’ 1::TeneHefI bubmmorexa LOK
p p https://m.edsoo.ru/7f43c3dc
pa3oKeHUEM Ha MHOKHUTEITH
Pemenne npoOGHO-paiioHaNIbHBIX bubnuoreka [IOK
18 ~
YpaBHEHUU https://m.edso00.ru/7f43c9b6
19 Pemenue 1po6HO-paiMoHaTBHBIX bubnuoreka [IOK

YpaBHEHUH

https://m.edsoo0.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20 Pemrenue TekcToBBIX 3a71a4 bubmuoreka [JOK
anre0pandecKuM METOI0M https://m.edsoo.ru/7f43c9bx
21 Penienue TeKCTOBBIX 3a/1a4 bubmuorexa [JOK
anredpanvyeckuM MeTo10M https://m.edso0.ru/7f43c9bx
99 Pemienue TekCTOBBIX 337124 bubmuorexa [JOK
anredpandecKuM METOI0M https://m.edsoo.ru/7f43c9bxk
93 KonTponbhast padota no teme
"VpaBHeHHUs C OJHON nepeMeHHON"
24 VYpaBHeHUE ¢ IBYMSs IEPEMEHHBIMU U bubnnoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
o5 YpaBHEHHUE C ABYMS [IEPEMEHHBIMU U bubnnorexa [HOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
CucreMa IByX TMHEHHBIX YpaBHECHHMN
26 C AByMS TI€ }:;IGHHBIMI/I u ey'eP bubmorexa HOK
ABYMA TIEP https://m.eds00.ru/7f43d0b6
penieHue
CucreMa IBYX TMHEHWHBIX YpaBHEHHM
27 C IBYMS nﬂe }:;/IGHHBIMI/I u ey'eP bubmorexa [JOK
ABYMA TIEp https://m.eds00.ru/7f43d0b6
perieHue
CucreMa IBYX JIMHEHHBIX YpaBHEHUI
28 C AByMs HI; }:li/[eHHBIMI/I u ey'eP bubmorexa [JOK
AABYMA TIep https://m.edso00.ru/7f43d0b6
perieHue
CucreMa IByX JIMHEWHBIX YpaBHEHHUM
29 C AByMs HI; }:;ICHHBIMI/I u g’: bubmorexa HOK
ABY p https://m.edso0.ru/7f43d0b6
penieHue
Pemenue cuctem 1B aBHCHUM,
30 OJTHO U3 KOTO leiﬂilxeggoe a bubmorexa HOK
8 p . ’ https://m.edsoo.ru/7f43d23a
JIPYroe — BTOPOH CTENEHU
31 Pemenue cucreM nByX ypaBHEHH, bubnuorexa [JOK



https://m.edsoo.ru/7f43c9bк
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENEHU

https://m.edsoo.ru/7f43d55a

Pemenne cucreM 1ByX ypaBHEHH,

bu6mmoreka [IOK

32 i
OO M3 KOTOPEIX JIHEHHOE, @ https://m.edsoo.ru/7f43d55a
Jpyroe — BTOPOU CTENECHU
Pemenne cucrem 1B aBHEHHUH,
33 OJTHO U3 KOTO LIXIJIII/I}Z;;EOC a bubmmorexa [JOK
g p . ’ https://m.edsoo.ru/7f43d55a
JPyroe — BTOPOU CTETICHH
I'padmueckas uHTEpIIpeTaLIUs
34 cicf:eMLI aBHeHHII;I (I:) B ] o bubmmorexa LOK
P A https://m.edso0o.ru/7f43d55¢
MIePEeMEHHBIMU
35 Penienue TeKCTOBBIX 3a/1a4 bu6mmoreka [IOK
anredpanvecKuM crocooom https://m.edsoo.ru/7f43d55p
36 Penienue TeKCTOBBIX 3a1a4 bu6mmoreka [JOK
anredpanvecKkuM crocooom https://m.edsoo.ru/7f43d55p
37 KonTponbHas pabota mo Teme
"CucreMbl ypaBHEHU"
38 UYucoBble HEPABEHCTBA U UX bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
39 UYucnoBble HEPABEHCTBA U UX bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnorexka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
a1 JIuHeiliHbie HEPABEHCTBA C OJHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuneiiHble HEpaBEHCTBA C OJHOU bubnuorexa [IOK
42 .
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK



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

OJIHOM IIEPEMEHHOM U UX PEILICHUE

https://m.edsoo.ru/7f43af09

CucreMbl TMHEHHBIX HEPABEHCTB C bubnnoreka [HOK
44 . .
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af09
CucreMbl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
45 . .
OJIHOM MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f43af09
46 KBanpaTHble HEpaBeHCTBA U X bubmumoreka [IOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanpatHbie HepaBeHCTBA U UX bubnnoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparnble HepaBeHCTBA U UX bubnuorexa [JOK
peleHue https://m.edsoo.ru/7f43b5a2
49 KBagparHbsle HEpaBEeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
50 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b5a2
r eprpeTarus
51 Hpagaﬂjle?;a; HETTPMI; :B HCTB C bubnuorexa LIOK
CPaBeHe CHCTOM HEpane https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'paduueckas naTEpIIpETALINL
52 HS il’;c;; :1 CHCTSMI;Ie EIIIBGHCTB C bubmmorexa [OK
p p https://m.edso0.ru/7f43b098
JBYMsI IEPEMEHHBIMU
53 Kontponbras paboTa mo teme
"Hepasencrsa"
54 KBagpatuunas ¢pynkuus, e€ rpadux bubmuorexa [IOK
U CBOMCTBA https://m.edso00.ru/7f4396¢6
55 KBagparnunas gynkius, e€ rpadhux bubnnoreka [HOK
U CBOMCTBaA https://m.edso00.ru/7f439842
56 KBagparnunas gynkius, e€ rpadhux bubnuorexa [JOK



https://m.edsoo.ru/7f43af09
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
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U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapa6o:a, KOOpIUHATHI BEPIIAHBI
57 napaboJibl, OCh CHMMETPUU bubmorexa LHOK
P ’ P https://m.edsoo.ru/7f439eb4
napaboTb
[Tapa6o:a, KOOpIUHATHI BEPIIAHBI
58 mapaboJibl, OCh CHMMETPUHU bubmorexa LHOK
P ’ P https://m.edsoo.ru/7f43a03a
mapadoJIbI
[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
59 mapaboJibl, OCb CHMMETPUHU bubmorexa LHOK
P ’ P https://m.edsoo.ru/7f43alac
napadoJIbI
[Tapaboia, KOOPAMHATHI BEPIITHHBI
60 apaboJibl, OCh CHMMETPUU bubmorexa LHOK
P ’ P https://m.edsoo.ru/7f43a31e
mapadoJIbI
ITapaboia, k00 a e
6L mapasoms, ochenerpin BuSamotexs LIOK
P ’ P https://m.edsoo.ru/7f43a526
napaboJIbI
[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
62 na pa60m,1 OCLIZII[/IMMGT I/II/Ip bubmmorexa [JOK
P ’ P https://m.edsoo.ru/7f43a526
napaboJIbI
63 I'padpuxu Gynkmmit: y = kx, y =kx + bubnnorexka [JOK
b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43ab84
64 I'paduku pynkuumii: y = kx, y =kx + bubnnoreka [JOK
b, y=k/x, y=x3, y=vX, y=X| https://m.edsoo.ru/7f43ab80
65 I'padpuxu Gynkmmit: y = kx, y =kx + bubnuorexa [IOK
b, y=k/x, y=x3, y=vx, y=X| https://m.edsoo.ru/7f43ab80
66 I'padpuxu Gynkmmit: y = kx, y =kx + bubnnoreka [JOK
b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43ab80
67 I'paduku dynakomii: y = kx, y =kx + bubnuorexa [JOK



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
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b, y=k/x, y=x3, y=vx, y=[X|

https://m.edsoo.ru/7f43ab81

I'paduxu pyukmit: y = kX, y = kx +

bu6mmoreka [IOK

08 b, y=K/X, y=x3, y=vX, y=|X| https://m.edso00.ru/7f43ab82

69 KonTponbnas pabora no teme
"®yukuun"

20 [TonsiTue ynciaoBoi bubmuoreka [JOK
IIOCJIE0BATENBHOCTH https://m.edsoo.ru/7f43e6¢c6
3aianue nocae10BaTeIbHOCTH

71 PEeKyppeHTHOH GopMyIIoii u bubmmorexa LIOK

. https://m.edsoo.ru/7f43ebda
dbopMyIoii N-TO YieHa

79 ApudmeTrnueckas U reoMeTpudIecKas bubnuorexa [JOK
Mporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernaeckas 1 reoMeTpuIecKas bubnnoreka [JOK
MIPOrpeECCUn https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO YIeHa

74 apu(pMETUYECKON U TEOMETPUIECKOM bubnmnoreka [JOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opmyiel N-ToO YieHa

75 apru(pMETHUIECKON U TEOMETPUIECKOM bubnmnoreka [JOK
MPOrpeccuii, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®opmyItel N-To YieHa

76 apu(pMeTHYECKON U T€OMETPUIECKOM bubnuorexa [IOK
MPOrpeccuii, CyMMBI MIEPBBIX N https://m.edso00.ru/7f43f0c6
YJICHOB

77 ®opmyisl N-ro wieHa bubnuoreka [IOK

apuMeTHIECKON U TeOMETPHUECKON

https://m.edsoo.ru/7f43f72e
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https://m.edsoo.ru/7f43f3b4
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IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@opMyiibl N-T0 YIeHa
apu(MeTHYECKON U TeOMETPHISCKON

bu6mmoreka [JOK

8 IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo0.ru/7f43f8a0
YJICHOB
N306paxkeHne 4ieHoB

79 apu(pMEeTHIECKON U TeOMETPHISCKON bubnnoreka [JOK
IIPOrpeCCUil TOYKaMu Ha https://m.edsoo.ru/7f43f8al
KOOPJAMHATHOW INIOCKOCTH
N306paxkeHne 4ieHoB
apru(pMETUYECKON U TEOMETPUICCKOM bubnnoreka [JOK

80 .
IIPOrpeCCUil TOYKaMu Ha https://m.edso0.ru/7f43f8a2
KOOPJAMHATHOM TIOCKOCTH

81 JIMHENHBIN U SKCTIOHEHIIUATIbHBIN bubmuorexa [JOK
poct https://m.edsoo.ru/7f43f8a3

bu6mmoreka [IOK
82 C103KHbIE MPOLCHTHI https://m.edsoo.ru/7f43fe0e
bu6mmoreka [JOK

83 C103KHbIe MPOLCHTEI https://m.edsoo.ru/7f4401a6

84 KonrponsHas pabora no Teme bubnnoreka [JOK
"JucnoBbIe NOCIEN0BATEILHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpeHue, 0600mEeHNEe U
CHCTEMAaTH3alMs 3HaHUH. 3auch,

85 CpaBHEHUE, IEUCTBUSA C bubmmorexa [OK

. https://m.edsoo.ru/7f443b113

JeHCTBUTENBHBIMH YUCIIAMH,
YUCJIOBas MpsMast

86 [ToBTOpeHue, 06001mIEeHNE 1 bubmorexa HOK

https://m.edsoo.ru/7f443b12
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cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHHUS, IPOIIOPLUU

[ToBTOpeHUE, 0600IIeHNE 1

bu6mmoreka [IOK

87 CHCTCMATHIALILA SHAHMH. https://m.edsoo.ru/7f443b14
Oxpyrienue, NpuOImKeHUe, OlleHKa
[ToBTOpeHME, 0000IIEHNE 1

88 cHCTeMaTHu3alus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 33J1a4 apu(PMETHYECKIM https://m.edsoo.ru/7f443b15
crocoooM
IToBTOpEeHME, 0000IIEHNE 1

89 cHCTeMaTHu3alns 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpEeHue, 06001IeHNE 1

90 cucTeMaTu3alus 3HaHui. Pemenue bubnnoreka [JOK
TEKCTOBBIX 3aJ1au apU(PMETUYECKIM https://m.edsoo.ru/7f443fea
CrocoooM
[ToBTOpEeHue, 06001IeHNE 1

01 cucTeMaTu3anus 3HaHHM. bubnuoteka [JOK
IIpeoOpa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600IIEeHNE U

92 cucTeMaTu3anus 3HaHHM. bubnuotexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edso0o.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600IIEeHNE U

93 CHCTEMAaTHU3allis 3HAHMIA. bubmuorexa [JOK

[Tpeobpa3zoBanue anredpandecKkux
Bpra)KCHI/II\/'I, A0MMYCTHUMBIC 3HAYCHUA

https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443cd4
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https://m.edsoo.ru/7f4446f2
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[ToBTOpeHUE, 0600IICHNE 1
cHCTEeMaTH3allus 3HAHUH.
[IpeobOpazoBanue anredpanyecKux
BBIPXEHUH, IOMyCTUMbIC 3HAUCHHUSI

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

95

[ToBTOpeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanuii. OyHkuum:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX

byHKIUH

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, 0600IIEHNE 1
cucremaTtusanus 3Hanuii. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA N3yYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpenue, 0600IIEHNE 1
cucremaTtusanus 3HaHnui. OyHKuuu:
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX

byHKIMA

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

98

99

100

[ToBTOpEeHuEe, 06001IeHNE 1
cucremaTtusanus 3HaHnui. OyHKuuu:
MMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX
byHKIMIA

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aInsI 3HAaHUH.
I'paduaeckoe pereHue ypaBHEHUH U
WX CHCTEM

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH.
I'paduueckoe pereHne ypaBHEHUH 1
UX CHCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

https://m.edsoo.ru/7f445516
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HToroBast KOHTpOJIbHASA paboTa
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O00011IeHIE U CUCTEMATHU3ALIS
3HaHUU

https://m.edsoo.ru/7f445587
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[IpoBepsiemble TPEOOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
oOpazoBaTeapHOM TporpaMmabl (7 Kiace)

Kon [IpoBepsieMbie MpeIMeTHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHONU MPOrpaMMbl OCHOBHOTO
MIPOBEPSEMOTO o0m1ero oOpa3oBaHUs
pe3ynbpTara
1 Uricna 1 BIYMCIICHUS

11 BEIONHATE, CcOYeTass YCTHBIE M MUCHMEHHBIC TPUEMBI, apu(MeTHdecKue NIEHCTBHA C PaluOHAIHHBIMH
uricaMu

19 HaxoauTe 3HaYCHUS YUCIIOBBIX BBIPAKEHHIA, MPUMEHATh Pa3sHOOOPA3HBIE CIIOCOOBI W MPUEMBI BBIUYUCIICHUS
3HaYCHUH TPOOHBIX BEIPAKEHUH, CoNlepKauX OOBIKHOBEHHBIE M IECATUYHbIE poOu

13 [lepexomuth OT OmHON (OpMBI 3amwcu dYucen K JApyroi (MpeoOpa3oBBIBATH JNECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEYHYIO JIECITHYHYIO APOOB)

1.4 CpaBHUBATh U YNOPSJOYMBATh PallMOHAJIbHbIE YUCIIA

1.5 OKpyIJISATh YnCIIa

16 BBINMONMHATE NPUKUIKY M OLIEHKY pe3yjbTaTa BbIUMCIEHUH, OLIEHKY 3HAU€HUH YHUCIIOBBIX BBIPAXKECHUH.
BbINONIHAT AEHCTBUS CO CTENEHSIMH C HATYPaJIbHBIMH ITOKA3aTeIMU

1.7 [TprMeHATh NPU3HAKK JEITMMOCTH, Pa3JI0KEHUE HA MHOXKUTEJIN HATYPAJIbHBIX YHCEll
Periate NpakTUKO-OPUEHTUPOBAHHBIE 337aul, CBSA3aHHbBIE C OTHOLICHHEM BEJIWYHMH, IPOMOPLHUOHATBHOCTHIO

1.8 BEIMYMH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YIbTAThl PELICHUS 33734 C YIETOM OTPaHUYEHUH, CBA3aHHBIX
CO CBOMCTBaMM paccCMaTpUBAEMbIX 00BEKTOB

2 Anredpanyeckue BhIpaXKEHUS

21 cnonb30BaTh anreOpanveckyr0 TEPMUHOJIOTHIO W CHMBOJIUMKY, HPHUMEHATH €€ B IPOLECCe OCBOCHHUS
yaueOHOro Marepuana

2.2 HaxonnTh 3HaueHwsI OYKBEeHHBIX BBIPOKEHHI NPH 33JaHHBIX 3HAUYSHHSIX TIEPEMEHHBIX

23 BoinonHATs npeoOpa3oBaHMsl LENOr0 BBIPAKEHHWS B MHOTOWIEH INPUBEICHHEM MOJOOHBIX CllaraeéMblX,
[PACKPBITHEM CKOOOK

24 BBIMONMHATE YMHOXKEHHE OJJHOWIEHA HAa MHOTOWIEH M MHOTOYJIeHa Ha MHOTOYIEH, IPUMEHSTH (POPMYIIBI
KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH

o5 OcCyIIecTBIATh pa3ioXeHWEe MHOTOWIEHOB HAa MHOXKUTENIM C IMOMOINBIO BBIHECEHUS 3a CKOOKM 0OIIero
MHOYUTEJIS], TPYNITUPOBKU CJIAraeMBbIX, IPUMEHEHUS] (POPMYJI COKPAIIEHHOTO YMHOKEHHS

2.6 [TpuMeHsTH MpeoOpa3oBaHMsi MHOTOWICHOB JJISI PEHICHUS PA3JIMYHBIX 33Jad U3 MATEeMaTHUKH, CMEXHBIX




[IPEAMETOB, U3 PEAIbHON MTPAKTUKHI

2.7 crionb30BaTh CBOMCTBA CTENEHEH ¢ HATYpAIBHBIMU MOKA3aTEISIMU IS TPE0OPa30BaHUs BEIPAKCHUI
3 YpaBHEHUS 1 HEpaBEHCTBA
31 PemraTe TMHENHbBIE YPAaBHEHUSI C OJJHOM IIEPEMEHHOU, IPUMEHSIS IPABUIIA [IEPEX01a OT UCXOAHOTO YPaBHEHHUS
K paBHOCUJIbHOMY eMy. IIpoBepsiTh, SIBISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [ IpuMeHsaTh rpaduyeckre METOIbl NP PEIICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM
3.3 [lonGupaTh NpUMephI Nap YMCE, ABISIOMIUXCS PpeIIEHHEM JIMHEHHOIO YPAaBHEHNUS C IBYMs IEPEMEHHBIMU
34 CTpouTh B KOOPAMHATHOHN IJIOCKOCTU IpadMK JIMHEHHOIO YpaBHEHUS C ABYMS IEPEMEHHBIMU; IOJIb3YSCH)
rpadMKOM, IPUBOAUTH IPUMEPHI PEIICHUS] YPABHEHUS
3.5 Periate cucTeMbl IBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE TpapUUecKu
36 CocTaBiiATh W pelIaTh JIMHEHHOE YpaBHEHUE WIH CUCTEMY JH/IHefIHUI,Ix YpaBHEHUH IO YCIIOBUIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 33J1a4M MOJIYYE€HHBIN pe3ysbTar
4 Koopaunatsl u rpaduku. OyHKImun
41 1300pakaTh Ha KOOPAMHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPJMHATAM, JIY4H, OTPE3KH,
MHTEpBaJIbl, 3AMMCHIBATh YMCIIOBbIE IPOMEXKYTKHU Ha alre0panyecKoM s3bIKe
4.2 OTMeudaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATaM
4.3 Ctpouts rpaduku JuHeiHbIX QyHKIMHA. CTpouTh rpaduk GyHKImU Y = [X|
44 OnuceiBaTh € MOMOLIbIO (DYHKIUI H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU: CKOPOCTh, BpeEMs,
aCCTOSIHUE, 1IEHY, KOJINYECTBO, CTOUMOCTh, TPOU3BOAUTENILHOCTD, BpeMsi, 00beM padOoThI
4.5 HaxoauTh 3HaueHne QyHKIMK 0 3HAYEHUIO €€ apryMeHTa
46 [lonnMaTh rpaduueckuii crnocod mpeacTaBieHUs U aHajdu3a MHPOPMAIUK, U3BJIEKATh U MHTEPIPETUPOBATH
HbOopMaIKIo U3 rpaMKOB peagbHbIX MPOIECCOB M 3aBUCUMOCTEH
5 BeposTHOCT M CTaTHCTHKA
51 Uutath nHopMalnio, MpeICTaBICHHYIO B Ta0IMIIaX, HA AUarpaMMax, MPeACTaBIATh JaHHbIE B BUJIE TaOJHIL,
CTPOMUTH TMarpaMMsl (CTOJIOMKOBBIE (CTOI0OYATHIE) U KPYTOBBIE) IO MAaCCHBaM 3HAUEHUI
59 OnuceiBaTh W HWHTEPIPETHPOBATh pealbHbIE YKCIOBBIE JAaHHbBIE, IpEACTaBlIe€HHble B TabiIWLax, Ha
arpamMmax, rpagukax
53 cnonb30BaTh Ui OMMCAaHWSA JAaHHBIX CTATUCTMUYECKHWE XapaKTEPUCTUKH: CpelHee apu@meTuyeckoe,
MearaHa, HaubosIblllee M HAaMMEHbIIIee 3HAaUeHUs, pa3Max
54 lIMeTp mpencTaBleHME O CIydalHOM M3MEHYMBOCTH Ha HpUMEpax  LeH, ($U3NYEeCKUX BEIUYHH,
AHTPONOMETPUYECKUX JAHHBIX, UMETh PEACTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH
6 ['eomeTpust




Pacrio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (DUTYPBI, ONPENENATh UX B3aUMHOE PacIloyIOKeHUe, N300paKaTh

6.1 reOMETPHUECKUE (UTYPBI, BBIIOJIHATH UYEPTE)KU IO YCIOBUIO 3anaud. V3MepsTh JTUHEWHBIE W YIJIOBBIC
BennuuHbI. PemaTh 3a1aun Ha BHIYMCIEHUE JIIMH OTPE3KOB M BEJIMYHMH YIJIOB

6.2 Jlenatb TpyOyIO OICHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH NPEAMETOB B pEalbHOW JKHU3HHU, Pa3MEpOB
pUPOHBIX 00BEKTOB. Paznuyars pasmMepsl 3TUX 0OBEKTOB 10 MOPSAKY BEITMYMHBI

6.3 CTpOUTH YEPTEIKU K T€OMETPUIECKUM 33]jauaM

6.4 [lonb30BaTbCcsl NpPU3HAKAMM  PAaBEHCTBA  TPEYIOJIBHMKOB, HCIIOJIB30BaTh IPU3HAKK U CBOWCTBA
[paBHOOEPEHHBIX TPEYTOJILHUKOB IIPH PEHICHUH 33]a4

6.5 [ IpOoBOANTD JIOTHYECKUE PACCYKACHUSI C UCIIOJIB30BAHUEM IT'€OMETPUYECKUX TEOPEM

6.6 [los1b30BaThCs MPU3HAKAMU PABEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEINAHBI, IPOBEIECHHOM
K TMIIOTEHY3€ NPSIMOYTOJbHOIO TPEYrOJbHUKA, B PEUICHUH I€OMETPUUECKUX 3a1a4
OnpeaensaTs NapajuieIbHOCTh IPSMBIX C HOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU cekyias. OnpeaensTh)

6.7 [1apaJUIEIbHOCTD MPSMBIX C IOMOILIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM NIPAMOM 10 TOYEK APYrou
[pSMOit

6.8 Periate 3a1a4n Ha Ki1eT4aToil Oymare
[IpoBOANTH BBIUMCIEHHS M HAXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHMsSI YIJIOB B TEOMETPUUECKUX 3a/1ayax C

6.9 MICIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH
[IepECEUYECHUH IBYX NapaJICIbHBIX MPSMBIX CeKyIel. Pemare mpakTnyeckue 3aa4y Ha HaX0KJICHUE YTIIOB

6.10 Bnagerh NOHATHEM I'€OMETPUYECKOTO MECTa TOYEK. YMETh OIpeNessaTh OMCCEKTPHUCY YIJla M CepelHHBIN
[IEPIEHIUKYISIP K OTPE3KY KaK F€OMETPHUYECKHE MECTA TOYEK

6.11 DOopMyIMpPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JMaMeTpa OKPYKHOCTH, IOJIb30BATHCS HX|
CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOKCTBA IPU PEIICHHUH 3a/1a4
BitageTs MOHATHEM ONMMCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxXOUTh ee LeHTp. [lonbp3oBaTbcs

6.12 (akTaMu O TOM, YTO OHCCEKTPHCHI YIJIOB TPEYroJIbHMKA MEepeceKaroTcs B OJHOM TOYKEe, U O TOM, UTO
CepeIMHHBIC NEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE

6.13 Branets TOHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOM O MEPHEHAUKYISIPHOCTH
KacaTelbHOU U paguyca, IPOBEAECHHOTO K TOUKE KacaHus

6.14 [los1b30BaThCs MPOCTENIIMMH FEOMETPUUECKUMU HEPABEHCTBAMHU, TOHUMATh UX NMPAKTUYECKHI CMBICIT

6.15 [IpoBOANTH OCHOBHBIE TEOMETPUYECKUE MIOCTPOEHUS! C TIOMOIIBIO HUPKYJIS U JIMHEHKH

[IpoBepsiembie 31eMeHTHI coaepxanus (7 kiacc)




Kon

[IpoBepsiemMblil 3IeMEHT COAEep KaHus

Uricna v BEIUMCIICHUS

11

JIpoObu OOBIKHOBEHHBIE U JIECATUYHBIC, NIEPEX0/ OT OJHOU (opMBbI 3amucu apodeit k apyroil. [loHsTHE panKOHAIBHOTO
4rclia, 3aMCh, CPAaBHEHUE, YIIOPSIA0YHBAHIE PAIIMOHAIBHBIX YHCE

1.2

ApI/I(bMeTI/I‘ICCKI/Ie I[GﬁCTBPIH C pallMOHAJIbHBIMH YU CJIAMMU. Pemenne 3aJ1a4 u3 peaﬂbHOﬁ IMPAKTUKW HA 9aCTH, HA ,I[pO6I/I

1.3

CTerneHb ¢ HaTypaJbHBIM IOKAa3aTeJeM: OIpPEe/ICHUE, MPeoOdpa3oBaHUe BBHIPAKCHUN HA OCHOBE OIPEICIICHUS, 3allKCh
0OJIBLINX YUCENT

14

[IporieHThl, 3aMCh IPOLIEHTOB B BUJIE€ IpOOU U IpOOH B BUJE NPOLEHTOB. Tpy OCHOBHBIE 3aJjaul HA MPOLIEHTHI, PELLICHUE
3a/1a4 U3 pealbHON NNPAKTUKU

1.5

HpI/IMeHeHI/Ie IMPU3HAKOB JCIMMOCTH, PA3JIOKCHUC HAa MHOKUTCIIN HATYPAJIbHBIX YUCCIT

1.6

PeasibHBIC 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi 1 00paTHasi MPONOPIHOHATIBHOCTH

AnredpanyecKue BhIpRKEHUS

2.1

HepeMeHHHe, YHUCJIOBOC 3HAUCHUC BBIPAKCHUA C nepeMeHHoﬁ. I[OHYCTI/IMBIG 3HAYCHUA IICPCMCHHBIX

2.2

Hpe,[[CTaBJ'IeHI/IC 3aBHUCUMOCTU MCKAY BCJIIMYMHAMU B BUJIC CI)OpMYJ'ILI. Brrunciaenus mo (bOpMy.]'I&M

2.3

Hpeo6pa30BaHHe 6y'KBeHHBIX BBIpa)KeHHﬁ, TOXJICCTBCHHO PABHLIC BLIPAKCHUA

2.4

CBOIiCTBa CTETIEHU C HATYPaJbHBIM [TOKA3aTEIEM

2.5

OI[HOLIJ'IGHI)I u MHOTOowIeHbl. CTeIleHbs MHOTOUJICHA. CJ'IO)KCHI/IG, BbIYUTAHNUEC, YMHOXCHHUC MHOT'OYJICHOB

2.6

DopMyIIbl COKpAIlEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI U KBaJpat pazHocTh. dopmyna pa3zHocTH KBaapaToB. PaznoxeHue
MHOTO4JIEHOB Ha MHOKUTENH

YpaBHEHUS

3.1

YpaBHeHMe, KOpeHb YpaBHEHUsI, IpaBUia MpeoOpa3oBaHusl YpaBHEHUS, pABHOCHWJIBHOCTh YPABHEHUI

3.2

JInHelHOe ypaBHEHHE C OHOM IIEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YPABHEHUS, PEIICHUE JIMHENHBIX YPAaBHEHUN

3.3

CocraBicHue ypaBHCHI/Iﬁ 110 YCJIOBHUIO 3a/1a4H. Penrenne TeKCTOBBIX 3a7a4 C IOMOIIBIO ypaBHeHI/Iﬁ

3.4

UlnneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk

3.5

Cucrema ABYX JHMHEWHBIX YpaBHEHMH C JIByMsl N€peMEHHBIMHU. PelleHue cucteM ypaBHEHUH CIOCOOOM IMO/ICTaHOBKH.
[IpuMeps! penieHus TEKCTOBBIX 337a4 C MOMOIIBK CUCTEM YPAaBHEHHI

Koopaunats! u rpaguku. OyHkunu

4.1

KoopanHara TOUKM Ha IPSIMON

4.2

UucnoBbie mpoMexyTKH. PaccTosiHME MEXTY IBYMSI TOYKAMU KOOPAMHATHOW MPAMOM

4.3

[TpsimoyronbHas cucrema koopaunar, ocu OX u Oy. Abcuucca u opMHaTa TOYKU Ha KOOPAWHATHOM MIIOCKOCTH

4.4

[Tpumepsl rpadukoB, 3a1aHHbIX Gopmynamu. UYteHne rpaKoB peaqbHbIX 3aBUCUMOCTEH




4.5

[Tonsrue Gpynkiun. I'padux pynkuuu. CoiicTBa QyHKIHIA

4.6

Uluneitnas Gynkuus, ee rpaduk. ['papuk Gpynkumm y = [X|

4.7 lpaduueckoe penieHre JIMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUH
5 |BeposITHOCTh U CTAaTUCTHKA

[IpencraBieHure JaHHBIX B BUJE TaONHIl, AUMarpamMm, rpadukoB. 3amoyiHeHHue TaOJHll, YTEHHE M MOCTPOCHHE Juarpamm

5.1 |(cTonOukoBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHEe TpadMKOB peaabHBIX IMpoleccoB. M3piedeHne WHGOpMAIUU U3
TarpamMm u TabJInI, UCTOIb30BaHNE U MHTEPIIPETALNS JaHHBIX

59 OnucarenpHasi CTaTUCTUKA: cpelHee apudmMeTnyeckoe, MenaHa, pa3mMax, Hauboblllee 1 HauMEeHbIIlee 3HaueHus: Habopa
YHCIIOBBIX JaHHBIX. [IprMepsl cinydyaiiHONH N3MEHYHBOCTH

53 CrnyyaiiHbIl SKCIIEpUMEHT (OTBIT) U ciy4yaiiHoe coObiTHe. BeposTHOCTh U yacToTa. Pollb MalloBEpOSITHBIX U MPAKTUYECKH]
TOCTOBEPHBIX COOBITHI B IPUpPOE U B 001iecTBe. MOHETa U UrpajibHast KOCTh B TEOPHH BEPOSITHOCTEH
['pad, BepunHa, pedpo. CreneHs BepuuHbl. Yuciao pebep U cymMapHas cTeneHb BepiiuH. [IpencraBienue o CBI3HOCTH

5.4 rpada. Llenn u nmkiel. [Tyt B rpadax. O0xon rpada (siepoB nyth). [IpencraBienne 00 OpHUEHTHPOBAHHOM rpade.
Pemenuie 3a1a4 ¢ momonipio rpadoB

6 [[eomerpus

6.1 HauaneHele noHsATHs reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd. YTou. Buuabel yrinoB. BepTukanabHble U CMEXKHBIE YIUIBL.
buccexTpuca yria. JlJomanasi, MHOTOyroiapHHK. [lapayienbHOCTD U MEPIEHIUKYIISIPHOCTD TPSMBIX

6.2 |Cummetprunbie Gurypsl. OCHOBHBIE CBOMCTBA 0CEBOM CHMMETpHH. [IprMepbl CHUMMETPUH B OKPYKAIOIIIEM MHPE

6.3 |OcHOBHBIE MOCTPOCHHUS C TOMOIIBIO ITUPKYJIS 1 JInHelKu. TpeyronbHuK. BeicoTa, Meanana, OMCCEKTpHCa, HX CBOWMCTBA

6.4 |PaBHOOCIpEHHBIN 1 PABHOCTOPOHHUIA TPEYroNbHIKH. HepaBeHCTBO TpeyroabHUKA

6.5 |CBoiicTBa 1 IpH3HAKN PABHOOCAPEHHOIO TpeyrojbHUKA. [IpH3HAKH PaBEHCTBA TPEYTOIbHUKOB

6.6 |[CBoiicTBa M MPU3HAKY MMapaUICIbHBIX MPIMbIX. CyMMa YIJIOB TPEYTOJIbHUKA. BHEITHIE yIilbl TPEYTrOJIbHUKA

6.7

[IpssmoyronbHbIil TpeyroapHUK. CBOMCTBO MEIWaHbl NPSAMOYTOJBHOTO TPEYTOJbHHMKA, NPOBEJEHHOW K THIIOTEHY3E.
[Ipr3Haky paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. I IpSIMOYTOIbHBIN TPEYTOJIbHUK C YIJIOM B 30°

6.8

HepaBeHCcTBa B reoMeTpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAaHOM, TeopeMa O OOJIbLIEM yIJIe U
00JIbIIIEH CTOPOHE TpeyronbHUKA. [lepneHauKysp v HaKJIOHHAs

6.9

["'eomeTpruueckoe MecTo Touek. buccekTpuca yria u cepeAUHHbIN MEPIEeHANKYISAP K OTPE3KY KaKk reOMEeTpUYEeCcKre MecTa)
TOYEK

6.10

OKpy>KHOCTb U KpYT, XOpJia U NaMeTp, UX CBOMCTBA. B3anMHOe pacnonokeHne OKpyXKHOCTH U npsmoil. KacarensHas n
CEKyIasi K OKPY>KHOCTH

6.11

OKpy>KHOCTb, BIIMCAHHAs B yroj. BnmcanHas v onucanHas OKPYKHOCTH TPEYroJIbHUKA




[IpoBepsiemble TPEOOBAHUS K PE3YJIHTATAM OCBOEHUS OCHOBHOM
oOpa3oBaTesIbHOM MporpaMMsbl 8 Kiacca

Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOT'O
MIPOBEPSEMOTO o0m1ero oOpa3oBaHus
pe3yJibrara
1 Yucia 1 BBIYMCIICHUS
11 lcrionp30BaTh HadalbHBIE MPEJACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCENI JUIi CpaBHEHUS,
OKPYIJIEHUS M BBIYMCIIEHUH, N300pa)kaTh AEUCTBUTEIbHBIC YHCIIA TOUKAMHU Ha KOOPIMHATHON NPSIMOM
[IpyMeHsTh NOHATHE apU(PMETHUECKOI0 KBAAPATHOTO KOPHSI, HAXOAUTh KBaJpaTHbIE KOPHU, UCTIOJb3Ys IPU
1.2 HEOO0XO0AMMOCTH KaIIbKYJISITOP, BBIOJIHATH TPeoOpa3oBaHUs BBIPAKECHUH, COEPKAIMX KBAJApAaTHbIE KOPHHU,
MICIIOJIB3Ys] CBOMCTBA KOpHEH
1.3 Mcnonib30BatTh 3anucu OOIBIIKMX M MAJIBIX YHCEN ¢ HOMOIIBIO AECATUYHBIX JIpo0eil u creneHeil yucna 10
2 AnreOpanyeckue BbIpaKEHUS
21 [IpuMeHATh TMOHATHE CTENeHM C LeJIbIM II0Ka3aTelieM, BBINONHATh NPeoO0pa3oBaHMs BBIPAKEHUH,
CoJlep KAIIMX CTENEHHU C LEIbIM I10Ka3aTeIeM
29 BBINONMHATE TOX/AECTBEHHbIE IPEOOpa30BaHNs pallMOHATBHBIX BBIPAKEHUH HA OCHOBE MTPABUJI ICHCTBUM Haj
MHOTOWIEHAMH U alre0pandecKuMu Ipo0siMU
2.3 PackiiagpIBaTh KBaIpaTHbBIN TPEXUIEH HA MHOKUTEIIN
24 [ [pmeHsTH npeoGpasolaaHI/m BBIPQXCHUM Ul PELIEHUS pa3IUYHbIX 3aJa4 M3 MaTEMAaTHKH, CMEKHBIX
[IPEAMETOB, U3 PEAIILHON IPAKTUKHI
3 YpaBHEHMsI 1 HEpABEHCTBA
31 Pemrate JmHeﬁIime, KBaJIpaTHBIE YPAaBHEHUS W PAlMOHAIbHBIE YPAaBHEHHUs, CBOIAIINECS K HHUM, CHCTEMBI
NIBYX YpaBHEHHUH C JBYMS IEPEMEHHBIMHU
[IpoBOINTH MPOCTEHIINE HMCCIECIOBAHUS YPABHEHUN W CHCTEM YPABHEHWM, B TOM YHCIIE C NPUMEHEHHUEM
3.2 rpaduyueckux mpeacTaBieHui (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WIM CHCTEMa ypaBHEHUH pelIeHHUS,
€CJIM UMEET, TO CKOJIbKO, U ITpoYee)
[lepexoauTh OT cI0BECHOH (HOPMYITHPOBKHU 337a4Uu K €€ alredpanyeckoi MoJIeiH ¢ MOMOUIbI0 COCTaBJICHUS
3.3 YPaBHEHHs WJIM CHCTEMBl YPAaBHCHMW, MHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 33Ja4H
[MOJTy4YECHHBIN pe3ysIbTaT
3.4 [IpMEHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLEHKH, pellaTh JUHEIHbIE HEPABEHCTBA C




OJTHOW TIEPEMEHHOM U UX CHCTEMBI, 1aBaTh IpaUuecKyro MILTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBRA,
CHUCTEMBbI HEPABEHCTB

4 DyHKIUU

41 [loHMaTh M UCHOIBK30BATH (DYHKIIMOHAIBHBIC TIOHATHS U A3BIK (TEPMHUHBI, CHMBOJIUYECKHE 0003HAUCHUS),
OTIpeIeNIATh 3HaUeHNe (PYHKIMH [0 3HAYCHUIO apryMEHTa, ONPEeIIsiTh CBOMCTBA (DYHKIMH 1O €€ rpaduKy

42 CTpouTh Tpad¥Ki SMEMEHTAPHBIX (YHKIHHA BHga: , Y = X°, Y = X°, Y = |X|, OIHCHIBATH CBOCTBA YHCIOBOI
(byHKIMU 10 ee rpaduKy

3) BeposTHOCT M CTaTUCTHKA

51 l3BnekaTh M MpeoOpa3oBbIBaTh MHPOPMALIMIO, MPEICTABICHHYIO B BUAE TAaONUL, aUarpamm, rpaukos,
[peCTaBIATh JaHHbIE B BUJIE TAOJIUIL, AUarpamMm, rpaukoB

59 OnucelBaTh JaHHBIE C MOMOLIBIO CTATUCTHMUYECKUX IIOKA3aTENICH: CPEIHUX 3HAYEHHW M MEp pacCEeuBaHUs
(pa3max, Aucnepcusi U CTaHJapTHOE OTKJIOHEHUE)

53 HaxoauTh 4acTOTBl YHCIIOBBIX 3HAYEHUI M 4acTOThI COOBITHUH, B TOM YHCIIE MO pe3ysibTaTaM M3MEpPEeHUui U
HAOJIFO IEHUI

54 HaxoauTh BEpOATHOCTH CITy4yallHBIX COOBITUI B OIBITAX, 3Has BEPOSTHOCTU 3JIEMEHTAPHBIX COOBITHI, B TOM
4rCIIe B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

55 Vcnonb30BaTh rpaduyeckue MOJIENU: JEPEBO CIy4allHOrO AKCHEPUMEHTA, TuarpaMMbl Diliiepa, 4uciaoBast
psimast
OnepupoBaTh MOHATUSMHU: MHOXECTBO, ITOJMHOXKECTBO; BBINOJHATH ONEpPallMd HaJ MHOXKECTBaMU:

5.6 00bEIMHEHNE, MepeceyeHre, JOMOJHEHHE;, NEepeUYHCIATh 3JIEMEHTbl MHOXKECTB, NPHUMEHSATHh CBOWCTBA
MHOKECTB

57 Vcnonb30Bath rpaduyeckoe NpeCTaBICHNE MHOXKECTB U CBSA3€H MEXJy HUMHU JJIs ONHCAHUS MPOILIECCOB U
SIBJIGHUH, B TOM YHCJIE TIPU PEHICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U KypCOB

6 ["eomeTpust

6.1 Pacrio3HaBaTh OCHOBHBIE BH[bI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAaThCS MX CBOMCTBAMM IIpH|

€IIEHNU T€OMETPUUYECKUX 3a/1a4

6.2 [ IpMeHsITh CBONCTBA TOUKU NEPECEUEHNSI MEUAH TPEYTOJbHUKA (LIEHTPa Macc) B PEIIEHUH 3a1a4
Brangers MoHATHEM CpelHEN JUMHMM TPEYroJbHUKA M TpAlelUH, NPUMEHATh UX CBOWCTBA IPU PELICHUU

6.3 reomerpuueckux 3anad. Ilomp3oBaTecs TeopeMoil Qasieca M TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KaX,
[TPUMEHSITh UX JJIs1 PEHIEHMs] IPAKTUYECKUX 3314

6.4 [ IprMeHATh NPU3HAKH 110100 TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1a4

6.5 [Tonp3oBatbest Teopemoit [lmdaropa mms pemieHus] TeOMETPUYECKUX M TMpakTHueckux 3amad. CTpouTh




MATCMATUYCCKYI0O MOJCIIb B IMPAKTHYCCKUX 3adadax, CaMOCTOATCIBHO [JC€JaTb UYCPTCK W HAXOIAUTHb
COOTBCTCTBYIOIIHC IJIMHBI

6.6 Biiagets NOHATHAMM CHHYCAa, KOCHHYCA M TaHIE€HCAa OCTPOro YIVIa IMPSIMOYIOJIBHOIO TPEYrOJIbHUKA.
[101630BaThCs STUMU IMOHATHIAMU JUIS PEIICHNS IPAKTUYECKUX 33124

6.7 Bbauciate (pa3nuyHbBIME  CIIOCO0aMH) IUIOIMIAAb TPEYroJbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(10J1B3YSICh, T7Ie HEOOXO0IMMO, KAIBKYJIATOPOM). [IpUMEeHATh noTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a7adax

6.8 BitageTs NOHATUAMY BIIMCAHHOI'O U LIEHTPAIBHOI'O YIUIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIaX, yriax
MeX 1y XopJiaMu (CEeKYIIMMM) U yIiie MeX1y KacaTeJIbHON U XOpJol IPH PEIIEHUU T€OMETPUUYECKUX 3a/1a4

6.9 BiageTs NOHATHEM ONMCAHHOTO YETHIPEXYrOJbHUKA, IPUMEHATH CBOMCTBA OMMCAHHOTO YETHIPEX YT OJIbHUKA

IIpY PCHICHUHA 3aaa4

[IprMeHSATh MOJIydeHHBIC 3HAHHUS HA MPAKTHKE - CTPOMTh MATEMAaTHYECKHUE MOICTH U 3a/lad peajbHON
6.10 PKH3HH M TPOBOJUTH COOTBETCTBYIOLIME BBIYHMCICHUS C MPUMEHCHHEM MOJ00US W TPUTOHOMETPHUH
(M0IB3YsICh, T/1€ HE0OXO0IMMO, KAJIbKYJISITOPOM)

[IpoBepsiemMble 3IEMEHTBI coAepkaHus (8 Kiacc)

Kon|

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

Urucaa 1 BEIYMCICHUS

11

KBanpaTHblii KopeHb U3 uyncna. [loHsTHe 00 MppanuoHaIbHOM uwucie. JlecATHUHBIE MPUOTMKEHUS HPPALMOHAIBHBIX]
gucen

1.2

CpoiicTBa apu(dMeTHYecKuX KBaJpaTHBIX KOpHEH M HX NPUMEHEHHE K MPeoOpa30OBaHMIO YHUCIOBBIX BBIPAXEHUH U
BBIYMCIICHUAM. J[efICTBUTENIBHBIC YUCIIA

1.3

CteneHb C 1eNbIM MoKa3aTeseM U ee cBoiicTBa. CTaHIapTHAs 3alKCh YUCia

AnreOpanyeckue BhIpaKEHUS

2.1

KBanpaTHblil TpexusieH, pa3jaoKeHne KBapaTHOro TpeXwieHa Ha MHOXKHUTEIN

2.2

IAnrebpanueckasi 1poob. OCHOBHOE CBOMCTBO alredpanydeckoi qpoou

2.3

CrnosxeHue, BBIYUTaHNUE, YMHOXKEHHUE, ICJICHHE alreOpandecKux Ipooeit




2.4

PaninoHa/IbHbIE BHIPAYKEHUS M MX IIPe0Opa3oBaHue

YpaBHEHHUs U HEPABEHCTBA

3.1

KBanpatHoe ypaBHeHue, popMyiia KopHel KBaapaTtHoro ypaBHeHus. Teopema Buera

3.2

Perienue ypaBHEeHM, CBOISAIIMXCS K JMHEWHBIM U KBA/IPATHBIM

3.3

[Ipocreiimume qpobHO-pallioOHAIbHBIE YPaBHEHUS

3.4

[padvueckass uHTEprpeTanus YpaBHEHMM C JByMS IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YypaBHEHUH C IByMSA
nepemeHHbIMU. [IpuMepsl perienns CucTeM HeTMHEHHBIX YpaBHEHHH ¢ ABYMS MTEPEMEHHBIMU

3.5

PenieHre TEKCTOBBIX 3a1a4 anre6pa1/1qec1<I/IM CII0CO00M

3.6

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

3.7

HepaBeHCTBO ¢ 0THOM ITEpEMEHHON

3.8

PaBHOCHIBHOCTH HCPAaBCHCTB

3.9

UInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

3.10

CrcTeMbl TMHENHBIX HEPABEHCTB C OIHON IIEPEMEHHOM

DyHKIMU

4.1

[Tonstue Gynkiuu. O61acTh onpeieneHnss 1 MHOKECTBO 3HaueHuH pyHkimu. CiocoOsl 3a1anus GyHKIUN

4.2

['padux GpyHkiuu. UreHre cBOMCTB (GYHKIMU MO ee rpapuKy

4.3

[ Tpumeps! rpadukoB GYHKIMH, OTPAKAIOLINX peaIbHbIE TPOIECCHI

4.4

DYHKIIMH, ONHUCHIBAIOLINE NPSMYIO U 00paTHYIO MPONOPIMOHAIBHbBIE 3aBUCUMOCTH, UX I'paduKH

4.5

DyHKIMU Y = X, y= x>

4.6

DyHKIMY , Y = [X|

4.7

['padryueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

BepOHTHOCTL M CTaTUCTHUKA

5.1

Hpe,Z[CTaBJ'ICHI/IC JaHHBIX B BUJC TaGJ’II/II_I, Auarpamm, r pa(i)I/IKOB

5.2

MHO)KCCTBO, 9JICMCHT MHOXCCTBA, IIOAMHOXCCTBO. Onepauml Haa MHOXCCTBaAMU. O6’b€,[[I/IHCHI/IC, nepeceucHuce,
JTOTTIOJTHCHHEC

5.3

CBoiicTBa onepauﬂﬁ HaJl MHOXXCCTBAMU: IICPEMCCTUTCIILHOC, COYCTATCIILHOC, PACIIPCACIIMTCIILHOC, BKIIFOUCHU

5.4

cnonb30BaHre rpa@ueckoro npeacTaBieHUs] MHOXKECTB JIJIsl OIMCAHMsI PeabHBIX MPOLIECCOB U ABJIEHUH, IPU PELICHUH
3ajay.

5.5

3mepenne paccenBaHus JaHHBIX. JlEciepcnst ¥ CTaHIAPTHOE OTKJIOHEHUE YUCIIOBBIX HA00poB. /[narpamma paccenBaHus

5.6

DiieMEHTapHBIE COOBITUSI CITy4aitHOTO ombITa. CiydaiiHbie cCOObITHS. BeposiTHOCTH cOOBITHIA. OTBITHI ¢ PABHOBO3MOXHBIMHU
pIeMEHTapHBIMU COOBITUSAMU. CiydailHbIi BbIOOp. CBS3b MEXAY MAalIOBEPOSTHBIMM W MPAKTHUYECKU JOCTOBEPHBIMU
COOBITUSIMU B IPUPOJIC, OOIIECTBE U HAYKE




5.7

/lepeBo. CBOICTBA 1€pEBbEB: €AMHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCAYEH BEPUIMHBI, CBA3b MEXK]y UUCIOM BEPIIMH U
uriciiom pedep. [IpaBuno ymaoxenus. Pemenue 3agad ¢ momomisto rpados

5.8

[IporuBomnonoxkHbIe coObITHsA. uarpamma Ditnepa. OO0bequHEHNE W TIepecedeHrne coObIThil. HecoBMecTHBIE COOBITHSI.
DopMyta Cl10KEHHUS BEPOSITHOCTEH

5.9

Y coBHast BepositHOCTh. [IpaBmiio ymHoxkenus. HezaBucumeblie cOOBITHS

5.10

[IpencraBneHue SKCIEpUMEHTa B BUAE JAcpeBa. PelleHue 3aad Ha HAXO0XKICHHE BEPOSTHOCTEH € IIOMOLIBIO JAEPEBA|
CIIy4aliHOTO SKCIEPUMEHTA, uarpaMm Dijepa

['eomeTpus

6.1

quHpeXYFOJ'IBHI/IKI/I. HapannenorpaMM, €TI0 IIPU3HAKHU U CBOICTBa

6.2

[IpsiMmoyronbHUK, pOoMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA

6.3

Tpanenusi, paBHOOOKas Tpanenus, ee CBolcTBa U npusHaku. [IpsaMoyronpHas Tpanenus

6.4

Meron yasoenust Mmequansl. LlentpansHas cumMerpus. Teopema Paneca u TeopeMa 0 MPONOPUHOHAIBHBIX OTPE3KaAX

6.5

CpenHue TMHUM TpeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6

[lomoOue TpeyronbHUKOB, K0d(pduuueHt momodbus. I[lpusnakm momobus TpeyroabHUKOB. llpuMeHeHne momo0us mpy|
[pelIeHNN TPAKTHYECKUX 3a7a4

6.7

DopMmyIbl 1)1 TUIOUIAIM TPEYTOJIbHUKA, NTapajljiesiorpamma, pom0a u Tpanenuu

6.8

CBoiicTBa muomaaen reomerpuyeckux ¢puryp. OTHomeHHe MIomanae NoJoOHbIX GUryp

6.9

BrryunciaeHue miomauaei TPECYIrOJIbHUKOB 1 MHOT'OYT'OJILHUKOB Ha KJIeT4aTon 6YM8.F€

6.10

Teopema [Iudaropa. Ilpumenenue reopemsl Iludaropa npu pemeHnn NpakTUYECKUX 3a1a4

6.11

CHHYyC, KOCHHYC, TAaHT'€HC OCTPOrO yrja NpsSMOYIOJbHOIO TPEYrojbHUKAa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°

6.12

BricanHble M IEHTPaJIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOpAOH. YTUIBI MEXAY XOpAaMu U CEKYIIMMHU

6.13

BroicaHHbIe B ONTMCAaHHEIE YCTBIPEX YT OJIbHUKHU

6.14

B3aumHoe pacnonoxenue 1Byx okpyxHocteil. Kacanne okpyxHocrell. O01ue kacaTelbHble K IBYM OKPY>KHOCTSIM




[IpoBepsiemble TPEOOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
oOpasoBaTeapHOM TporpaMmbl (9 Kiace)

Kon [TpoBepsieMble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOHN 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
MIPOBEPSEMOTO o0pa3oBaHus
pe3ysbTara
1 Yucna u BIYKUCIEHUS
1.1 CpaBHHMBATB M YIOPSIOYMBATH PAIlMOHAJILHBIC M HPPAIIMOHAILHBIC YHCIIA
19 BeIMONMHATE apuMeTH4YecKre JCHCTBUS C PAlMOHATBHBIMH YHCIAMH, COYETas YCTHBIE M NMHCbMEHHBIC MPHUEMBI,
BBITOJIHATH BBIYMCIICHUS C HUPPAITMOHAIBHBIMU YHCITAMHU
1.3 HaxonuTe 3HaUeHUS CTENICHEH C LIeJIBIMH MOKA3aTeNsIMU U KOPHEH, BEIYMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKCHUHN
1.4 OKpYTJIsiITh IEHCTBUTENBHBIC YHCIIA, BBITOIHAThH MPUKUIKY PE3YJIbTaTa BEIYUCICHUH, OIIEHKY YHCIIOBBIX BBEIPAKEHUH
2 'YpaBHEHUS U HEpAaBEHCTBA
21 Periath TMHEHHBIC U KBAaJpaTHbIC YPaBHEHUS, YPABHEHMS], CBOALIMECS K HUM, IIPOCTeHIINe IpOOHO-pallMOHAIbHbIE
ypaBHEHHUS
29 Perath cucTeMbl ABYX JIHHeﬁVHHx ypaBHEHHUH C IByMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJJHO
YpaBHEHHE HE SIBJIICTCS] TMHEHHBIM
23 Pemiats TEKCTOBEIE 3a]1a9H areOpanyeckuM CIocOOOM C MOMOIIBIO COCTABJIEHUS YPAaBHEHHs WM CHCTEMBI JIBYX
YpaBHEHMI C IByMsI TEpEMEHHBIMHU
[IpoBOINUTHE NpOCTEHIIME HCCICAOBAaHUS YPAaBHEHMM W CHCTEM YpPaBHEHUMH, B TOM 4YHCIE C IPUMEHEHHUEM
2.4 rpaduvIecKuX NMpeACTaBICHUH (HapuMep, yCTaHABIUBATh, UMEET JI YpPaBHEHHE MM CHCTEMa YPaBHEHUN PEIICHHS,
€CJIM UMEET, TO CKOJIBKO)
25 PemaTI: JMHEWHBIE HEPaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, M300pakaTh pEIICHWE HEPABEHCTB HA YHCIOBOU
MPSIMOIA, 3aITUCHIBATh PEIICHHE C TIOMOIIBI0 CHMBOJIOB
26 PemraTte cUCTEMBI JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBAJIpaTHOE HEPaBEHCTBO,
n300pakaTh penieHre CUCTEMbI HEpaBEHCTB Ha YMCIIOBOW TPSIMOIA, 3aITMCHIBATh PENICHHE C TIOMOIIHIO CHMBOJIOB
2.7 lcrionp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbBIX 3324
3 DyHKITUN
Pacnio3HaBaTh (YHKUMH M3Y4YeHHBIX BHJOB. Iloka3bpiBaTh CXEMAaTHYECKH PACHOJOKEHHE Ha KOOPIAMHATHOU
3.1 mockocTH rpadukoB dyHkumit Buga: Y = kx, y = kx + b, , y = ax? + bx + ¢ B 3aBucEMocTH OT 3HaucHH
K03 QHIIMEHTOB, ONMUCHIBATh CBOIMCTBA (DYHKIMUH
3.2 [Toka3pIBaTh CXEMAaTHYECKH PACIIOJIOKCHHE HAa KOOPAMHATHOM IIOCKOCTH rpadukoB GyHKumd Bupa , Y = |X| u




OTIHCBHIBATH CBOMCTBA (DYHKITHIA

CTpouTh ¥ M300pakaTh CXEMATHUYECKH TpaUKH KBaIpPaTUYHBIX (DYHKIMHA, ONMCHIBATH CBOWCTBA KBaJPaTHUYHBIX

3.3 .
(byHKIMH 0 X Tpadukam
34 Pacnio3HaBath KBaApaTHYHYIO (GYHKIHIO 1O (hOopMyJsie, IPUBOAUTH MPUMEPHI KBAJPATHUHBIX (QYHKIUN U3 peaabHON
PKU3HH, (PU3UKH, TEOMETPUH
4 Apudmernueckas 1 reOMETpUIecKasi IpOrpeccuu
4.1 Pacrio3HaBaTh apU(PMETHYECKYIO M FEOMETPUUECKYIO IPOrPECCHM ITPU PA3HBIX crloco0ax 3aJJaHMsl
42 BBINOIHATE BBIUMCIIEHUS C UCIIOJIb30BaHUEM (OPMYII N-TO YjeHa apuPMETUYECKON U T€OMETPHUUECKON MPOrpeccHid,
CYMMBI IEPBBIX N YWICHOB
4.3 11300pakaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON IJIOCKOCTH
44 Pemiath 3a1a4M, CB3aHHBIE C YMCIOBBIMH I10CIEA0BATEIbHOCTSIMM, B TOM YHCIIE 33Jjaud U3 PEaJbHOM KU3HU (C
MICIIOJIb30BAaHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHIN)
5 BeposTHOCTB M CTaTUCTHKA
51 l3BnekaTh W TMpeoOpa3oBBIBaTh HH(DOPMAIUIO, NPEACTABICHHYI0O B pa3IMYHBIX HMCTOYHHKAX B BHJAE TaOJIHII,
muarpamm, rpa@ukoB, MPeACTaBIATh JaHHbIE B BUJIE€ TaOJIUI], TUarpaMm, rpagukoB
59 PemaTh 3a1auv OpraHU30BAHHBIM MEPeOOPOM BAPUAHTOB, a TaKKe C MCIOJIb30BAHMEM KOMOWHATOPHBIX MpaBUI U
METOJI0B
53 lcnionp30BaTh onMcaTeabHble XapaKTEPUCTUKHU JUIsl MACCUBOB YMCIIOBBIX JIaHHBIX, B TOM YHCJIE CPEJHUE 3HAYCHUS U
MepbI pacceuBaHuUs
54 HaxonuTh 4acTOThl 3HaYEHUI U YaCTOThI COOBITHUS, B TOM UHUCIIE NOJIBb3YSICh pe3yabTaTaMH MPOBEICHHBIX H3MEPEHUIN
1 HaOJIIOIEHUIT
55 HaxonuTh BEpOSTHOCTU CIy4alHBIX COOBITUH B M3Y4YEHHBIX OIBITAaX, B TOM YHCJE B ONbBITAX C PaBHOBO3MO>KHBIMHU
HIIEMEHTAPHBIMH COOBITUSIMU, B CEPUSX UCIBITAHUN 0 MEPBOTO ycIexa, B CepHsiX HcnbITanuii bepnymm
5.6 lIMeTh NpeaCcTaBIIEHUE O CIIYYalHON BEJIMUMHE U O paCIpEIEICHUH BEPOSITHOCTEN
57 lIMeTh mpeacTaBiIeHHEe O 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHUYMBOCTU U
0 POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOIIECTBE
6 ['eomeTpus
3HATh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX YIJIOB, HAaXOJIUTh C HX I[OMOUIbIO pa3jIMyYHbIe SJIEMEHTHI
6.1 MPSIMOYTOJIBHOTO  TpeyrojbHuKa ("pemieHne mnpsMOYrojbHBIX TpeyronbHukoB"). Haxoguts (¢ momorbko
KaJIbKYJISITOpA) JUIMHBI U YTJIBI JUI HETAOJIMYHbBIX 3HAYEHUI
6.2 [lonp3oBaTbes (popMynamMu NPUBEAECHUS M OCHOBHBIM TPUTOHOMETPUYECKMM TOXKIECTBOM JJIsl HaXOXKICHUS

COOTHOIIICHHI MCKAY TPUTOHOMCTPHUICCKHUMH BCIMYNHAMU




6.3

l1cnosp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB /Ui HaXOX/IECHUS Pa3IMYHBIX JIEMEHTOB TpeyrojbHUKa ("perieHue
TPEYroJIbHUKOB"), IPUMEHSATh UX P PEIICHUN T'€OMETPUUYECKUX 3a/1a4

6.4

Bnaners nmoHATHUSAMHU TpeoOpa3oBaHUs MONO0MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX ¢uryp. Ilomas3zoBarbcs
CBOWCTBAMH TOJO00MS MPOM3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JJIMHBI U HAaXOAWUTH YIVIBI Y MOJOOHBIX (GUTYP.
[IpuMeHSATh CBOMCTBa MONOOMS B MPAKTUYECKUX 337adaxX. YMETh NPUBOIUTH NPUMEPHI MOAOOHBIX (GUTYp B
OKPYXAIOLIEM MHpPE

6.5

[Tonp30BaTbCsl TEOpEMaMH O MPOU3BEACHHHM OTPE3KOB XOPA, O IPOU3BEACHUU OTPE3KOB CEKYIIHMX, O KBaapaTe
KacaTeIbHOU

6.6

[lonp30BaTbCsi BEKTOpPaMH, MOHMMATh HMX TE€OMETPUYECKHNH M (PU3MUECKUI CMBICH, MPUMEHSATh UX B PEUICHUH
reOMETPUYECKUX M (U3N4ecKux 3amad. [IpuMeHsITh CKalspHOE MPOU3BEACHNE BEKTOPOB JJISI HAXOXKICHHS JJIHH H
yTJI0B

6.7

[Tonp30BaThCS METOJOM KOOPJMHAT HA IIJIOCKOCTH, MPUMEHSATh €r0 B PEIICHHUH I€OMETPUUYECKHX M MPAKTHUYCCKUX
3aau

6.8

Brnagets noHATUSIMU MPpaBUJIIBHOT'O MHOI'OYI'OJIbHHUKA, JJIMHBI OKPYXKHOCTH, AJIMHBI Ay OKPYXKXHOCTU U paﬂHaHHOﬁ
MCPbI yIJia, YMCTb BBIYHUCIIATH IUIOIIAAb Kpyra U €ro JacTeu. HpI/IMCHHTL MOJIYUYCHHBIC YMCHHA B HNPAKTHUUCCKHUX
Bagadax

6.9

Haxoaute ocu uim HCHTPbLI CUMMCTPUU (I)I/Il"yp, NMPUMCHATH NBUKCHUA ITJIOCKOCTH B HpOCTeI\/’IH_II/IX CJIydaiax

6.10

[IprMeHATh MOTydYeHHbIE 3HAHUS Ha MPAKTUKE - CTPOMTh MaTEeMAaTHYEeCKHE MOJENU JUIS 3a/1ad PealbHOM JKU3HU U
[IPOBOJUTH COOTBETCTBYIOIME BBIUMCIEHUS C TPUMEHEHHEM T[0J00Us M TPUTOHOMETPUYECKHX (QYHKIUI
(moJ1b3ysiCh, I71e HEOOXOIUMO, KAJIbKYJIITOPOM)

ITpoBepsieMbie 2JIeMEHTHI cofepxkanus (9 kmacc)

Kon|

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

Urucaa 1 BEIYMCICHUS

1.1

PaHI/IOHaJ'H)HI)Ie qucia, ppauOHAJIbHBIC YNCJIa, KOHCUYHEIC U OECKOHEUHEBIC JCCATHYHBIC )IpO6I/I

1.2

MHOXECTBO JEHCTBUTEIBHBIX YHCEIN, JCUCTBUTEIBHBIC YHCIAa KaK OCCKOHEYHBIC JCCSITHYHBIC NpoOu. B3amMHO OHO3HAYHOE
COOTBETCTBUE MEXK/Y MHOXKECTBOM JICICTBUTENIBHBIX YHCENI U KOOPJIMHATHOW NpsiMOi. CpaBHEHHUE AEHCTBUTEIbHBIX YHCEI

1.3

ApudmMeTrndecKkue TeUCTBUS C ICHCTBUTEIHLHBIMHU YUCIAMU

14

3mepenusi, npuOInKeHus, olleHKU. Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpPA, JUIMTEILHOCTh IMPOIECCOB B OKPYXKAIOIIEM MUPE.
[IpuOnmkeHHoe 3Ha4YeHHE BEJIWYMHBI, TOYHOCTh mnpubnmxkeHus. Oxpyrinenue uucen. Ilpukuaka u oleHKa pe3ylIbTaTOB




BLIYUCIICHUI

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

YpaBHEHHUsI C OHON IEPEMEHHON

2.2

UInHeliHOe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM

2.3

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHMI, CBOASIINXCS K KBaJJPaTHBIM

2.4

bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUI TpEThell U YeTBEPTOM cTEeNeHel pa3ioKeHuEM Ha MHOXKUTEITN

2.5

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN

2.6

CucTteMbl ypaBHEHHH

2.7

YpaBHeHME ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk

2.8

PemeHne cucreM NBYX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU

2.9

Pemrenne cucreM NByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEMHOE, & APYTrO€ - BTOPOH CTEIIEHH

2.10

["padrueckast HHTEpIIPETAIUS CUCTEMBI YPaBHEHUH C ABYMSI IEPEMEHHBIMU

2.11]

PenieHre TEKCTOBBIX 3a/1a4 anre6pa1/1qec1<I/IM CII0CO00M

2.12

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

2.13

Perienne TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOMN

2.14

Perienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOMN

2.15

KBagpaTHble HEpaBEHCTBA

2.16

['paduueckas uHTEpIpETALMSI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU

DyHKIINU

3.1

KBanpartuunas ¢yHkuus, ee rpaduk u ceoricta. [lapabona, KoopauHaTHl BEpIIMHBI 1apad0Jibl, OCb CUMMETPUH NapadoJIbl

3.2

[paduku Gynkumii y = KX, y = kKx + b u ux cBoiicta

3.3

['paduku yHKIWMiL , Y = x> ¥ MX CBOJiCTBA

3.4

['padmkn QyHKmid , y = [X| n uX cBOWCcTBa

UucaoBbIe OCIEA0BATEILHOCTH

4.1

Onpenenenre U cnocoObl 3a1aHNs YHCIIOBBIX MOCIEN0BaTENbHOCTEN. 3a/1aHue MOCIe0BaTEIbHOCTH PEKYPPEHTHOM (hopMyIoil u
(hopmysoit N-To wieHa

4.2

Apudmerrnueckas mporpeccust. @opmyssl N-ro wieHa apu@MeTHyecKoil Mporpeccuy, CyMMBbI MEPBIX N YJICHOB

4.3

['eomerpuueckas nporpeccus. PopMyssl N-T0 WIEHA F€OMETPUYECKON MTPOTrPECCUH, CYMMBI IEPBBIX N WICHOB

4.4

300pakeHre WICHOB apu(METHUUECKOW M T€OMETPUUECKONW MPOrPEeCCHil TOYKaMU Ha KOOPJIWHATHOW TUIOCKOCTH. JIMHEHHBINA M|
PKCIIOHEHIHMAIBHBIN POCT

4.5

C1105KHBIE TPOLIEHTHI




BeposiTHOCTD 1 CTaTUCTUKA

5.1

[IpencraBneHue NaHHBIX B BHIE TaONUI], AMarpamm, Tpa(uKoB, MHTEPIPETAlUs JaHHbIX. UTeHHWE W MOCTpOeHUE TaOIHIL,
rarpamm, rpa)uKoB M0 peaIbHBIM JaHHBIM

5.2

[TepectanoBkM U (hakTOpHAT

5.3

CoyeTaHus ¥ YUCJIO COYETAHUH

5.4

TpeyTOJ'IBHI/IK ITackans. Pemenne 3aJa4 C UCIIOJIb30BAHHUCM KOM6I/IHaT0pI/IKI/I

5.5

['eomeTpuueckast BepoaTHocTh. CirydaliHblii BHIOOP TOUKHU U3 GUTYPHI HA MIIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTHU

5.6

McneiTanue. Ycmex u HCyaa4a. Cepnﬂ HUCIIBITAaHUI A0 IEPBOT'O yCIICXa

5.7

Cepus ucnbitannii bepuynnu. BepositHocTu coObiTui B cepuu ucnbsitanuii bepuymnu

5.8

CriyyaiiHasi BeJIMUMHA U paclpesiesieHue BEpOsITHOCTEN

5.9

MaTtemMaTuuecKoe OKHUJaHHUC U JUCIICPCHA. HpI/IMepI)I MAaTE€MaTUYCCKOTO OXKHNAaHUA KaK TCOPCTHUYCCKOTO CPECAHCIO 3HAYCHUSA
BEJINYHHBI

5.10

MaTemaThuyecKoe 0XKHIaHUEe U JUCIIEPCHsl CIyyailHOW BEJTMYMHBI "UMCII0 YCIIEX0B B CEpUU ucnblTaHuil bepuymnnn"

0.11

[TonsaTue o 3akoHe OoNbIIMX YHcen. M3mepeHue BEpOsSTHOCTEH C MOMOIIBI0 4acToT. Poib M 3HaYeHHne 3aKOHA OOJIBIINX YUCET B
[pUpPOJIe U OOIIECTBE

['comerpus

6.1

CuHyc, KocuHyc, TaureHc yriioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYJIbI IPUBEACHUS

6.2

Perenue TPEYTrOJIbHUKOB. TeopeMa KOCHUHYCOB U TE€OpEMa CUHYCOB. Pemenne MPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUCM TCOPEMBbI
[KOCMHYCOB U TCOPEMbI CUHYCOB

6.3

[IpeobpaszoBanue nonodbus. [lonobue cOOTBETCTBEHHBIX DIIEMEHTOB

6.4

Teopema 0 IPOU3BEJICHUH OTPE3KOB XOPJI, TEOPEMBI O MTPOM3BEICHUH OTPE3KOB CEKYIIHX, TEOpEMa 0 KBaJpaTe KacaTelIbHON

6.5

BekTop, muHa (MOIyNb) BEKTOpPA, COHAINPABIIEHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO HAIPaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTb
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallX HaJl BEKTOpamMu. Pas3noxkeHnne BeKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM

6.6

KOOpI[I/IHaTI)I BCKTOpaA. CKaJ'ISIpHOG IMPON3BCACHUC BEKTOPOB, IPUMCHCHHUEC U1 HAXOXKJACHUA IJIMH U YTJIOB

6.7

JlexapTOBBl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHHs MPSMOM M OKPYKXHOCTH B KOOpAMHATaX, NEPECEUYECHHE OKPYKHOCTEH W
psMbIX. MeTo KOOpAMHAT M €r0 NPUMEHEHUE

6.8

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKN

6.9

I[J'II/IHE[ OKPY’KHOCTH. FpanyCHaﬂ " pagraHHadg MEpa yrija, BEIYUCICHUC NJIMH YT OKPY)I(HOCTCI\/'I

6.10

IInomans Kpyra, CCKTOpa, CCrMCHTA

6.11

JIBIDKEHMSI IJIOCKOCTH M BHYTPEHHHE CUMMETpUH GUryp (seMeHTapHbie npeacraienus). [lapamiensuslii nepenoc. IloBopot




[TpoBepsiembie Ha OI'D 1o MaTemMaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpamMmbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHU

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS OCHOBHOHM 00pa30BaTeIbHOM MPOTPaMMBI
OCHOBHOT0 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1

'YMeHHe OonepupoBaTh IOHATUSMM: MHOXECTBO, IIOJMHOXKECTBO, OIEPALMM HAJ MHOXKECTBAMHU; YMEHHE
OTIEPUPOBATh TMOHATUSAMHU: Tpad, CBSA3HBIA rpad, AepeBO, LUKI, MPUMEHATH HUX NPU PEIICHHU 3a/a4; YMECHHE
MCTIOJIB30BaTh TIpaUiyecKoe MPEICTaBICHHE MHOXXECTB JUIS OINMCAHMUSA PEATBHBIX IPOLECCOB W SBJICHUH, NpHU
peleHnH 3a1a4 U3 IPYTUX YIeOHBIX TPEIMETOB

'YMeHue onepupoBaTh IMOHIATUSMH: OIPEAECICHUE, AKCHOMa, TEOpeMa, JI0KAa3aTelIbCTBO; YMEHHUE paclO3HaBaTh
MICTUHHBIE U JIOKHBIE BHICKA3bIBAHUS, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULAHUS
BBHICKA3bIBaHUN

'YMeHue omnepupoBaTh MOHATUSAMU: HaTypaJbHOE YHCIIO, MPOCTOE U COCTABHOE YHUCIIO, ACIUMOCTb HATypaJlbHbIX
yKrces, MPU3HAKW JIETMMOCTH, IEJI0€ YWCIO, MOAYJIb YHcia, OOBIKHOBEHHas Jpo0b U JecATHYHAas JpoOb,
CTaHJAapTHBIA BUJ YMCJIA, PAllMOHAIbHOE YMCIO, UPPALMOHAIBHOE YUCIIO, apu(PMETHUUECKUN KBaJpaTHBIM KOPEHb;
YMEHHME BBIMOJIHATH JEHCTBUS C YMCIAaMH, CpPAaBHUBATh U YINOPSAAOYUBATH 4YMCIA, MPEACTABIATH YHUCIA HAa
KOOpJMHATHOM MPSMO, OKPYIJISATh YHCIIa; YMEHHE JIeJIaTh IPUKHUIKY U OLIEHKY pe3yJbTaTa BHIYUCICHUN

'YMeHue OIICpHUPOBATH MOHATUAMH: CTCICHb C LCJIBIM II0KA3aTCIIEM, apI/I(I)MCTI/IquKI/Iﬁ KBa)IpaTHBIﬁ KOpPCHB,
MHOTI'OYJICH, anre6panqecxaﬂ I[p06b, TOXIACCTBO, 3HAKOMCTBO C KOPHEM HaTypaanoﬁ CTEIeHU OOoJIbIIe CIAWHUIIBI,
YMCHHC BBIIIOJIHATL PaCHCThl I10 (l)OpMyJ'IaM, Hp606p330BaHI/I$I OCIIBIX, L[pO6HO'paI_II/IOHaJ'ILHLIX BLIpa)KeHI/Iﬁ u
BLIpa)KeHPIfI C KOpHJMH, PA3JIOKCHHUEC MHOI'OYJICHA HAa MHOKHUTCIU, B TOM YHCIIC C HCIIOJIB30BAHUCM (l)OpMy.]'I
A3HOCTU KBAJIPpaTOB W KBaJIpaTa CYMMBbI U pa3HOCTHU

'YMeHue ONCpUPOBATH NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPAaBHCHHUC C OJIHOM HCpCMCHHOﬁ, YU CJIOBOC HECPABCHCTBO,
HCPABCHCTBO C HepCMCHHOﬁ; YMCHHUEC pPCIIATh JIMHENHBIE H KBaApPATHLIC YpPaBHCHU, I(pO6HO-paI_II/IOHaJ'ILHLIC
YPaBHCHHA C OJTHOM HCpCMCHHOfI, CUCTCMbI IBYX JIMHEMHBIX ypaBHeHnﬁ, JIMHENHbBIE HCEpPAaBCHCTBA U UX CHCTCMBI,
KBAAPATHBIC U I[p06H0-paLII/IOHaJ'ILHBIC HCPAaBCHCTBA C OJIHOM HepeMCHHOﬁ, B TOM 4YHUCJIC IPpU PCHICHUU 3aaa4 H3
JIPYrux HOpeAMETOB W MPAKTHYCCKUX 3aAda4; YMCHHUC HCIIOJIBb30BATh KOOPAWMHATHYHKO IPAMYKHO U KOOPJAWHATHYIO
TIJIOCKOCTD IJIsA I/I306pa)KeHI/IH pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB U CUCTCM

'YMeHue omnepupoBaTh MOHATUAMU: (QYHKUIHMA, rpaduk QyHKIUH, HYIH (YHKLIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKM BO3pacTaHMs, yObIBaHUS, HauOoybllee W HaUMEHbIee 3HaueHHUs (DYHKIUH; YMEHHE OIEPUPOBATH

MOHATUSIMH:  TIpsMasi  IPONOPLMOHAIBHOCTh, JHHEWHas (QyHKUMs, KBajapaTtuuHas (QyHKms, oOpaTHas




[POTIOPIMOHATIBHOCTD, Mapabosna, TunepOosa; yMeHUuEe CTpOUTh rpaduku (QyHKIUH, UCIOIB30BaTh I'papuKu Uis
OTIpEICIICHNUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, Ul PeIICHHS 3a/1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB U peallbHON
PKI3HH; YMEHHE BBIpAXKaTh (POpMyJIaMH 3aBHCUMOCTH MEXIY BEIIMYMHAMU

'YMeHHe onepupoBaTh MOHATHAMU: [TOCIEI0BATEIbHOCTD, apU(PMETHIECKas U TEOMETPUIECKask MPOTPECCHH; YMEHHE
MCTIOJIB30BaTh CBOWCTBA IOCIIEIOBATENIbHOCTEH, (POPMyNBI CyMMBI M OOLIET0 4Yi€Ha MPU PEIICHUH 3a1ad, B TOM
qrciIe 3a7a49 U3 IPYTUX YYEOHBIX MPEIMETOB M pealbHON JKU3HU

'YMeHue penath 3aJauu pa3HbIX TUIIOB (B TOM YHCJIE HA MPOLIEHTHI, TOJIU U YacTH, IBUKEHUE, paboTy, LIeHy TOBapOB
M CTOMMOCTH NOKYIOK W YCIYT, HaJOTH, 33Ja4d M3 00JacTW YNpaBJICHUS JIMYHBIMH U CEMEHHBIMU (pUHAHCAMH);
YMEHUE COCTaBIIATh BBIPAKECHHS, YpPABHEHMS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHIO 3a/a4d, HCCIEIOBATh
[10JIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBI0N0J00OHOCTb MTOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue omepupoBaTh MOHATUSAMHU: (GUTypa, TOYKA, OTPE30K, MpsiMasi, Jyd4, JOMaHas, Yrojl, MHOTOYTOJbHHK,
TPEYroJbHUK, PAaBHOOEIPEHHBII W PAaBHOCTOPOHHUM TPEYrOJIbHUKHU, IMPSMOYIOJbHBIH TpPEYrojlbHUK, MEINaHa,
OHCceKTprca M BbICOTA TPEYrOJbHUKA, UYETBIPEXYTOJIbHUK, MapajiesiorpaMM, poMO, MpsSMOYIOJbHHUK, KBajpar,
Tparemnus; OKPY)KHOCTb, KPYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMH (UTYypaMH; YMEHHE pelIaTh
3ajayd, B TOM YHCJIE W3 IOBCEJIHEBHON JXM3HM, HAa HAXOXJIECHUE TEOMETPUYECKUX BEIMYMH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUIyp U (aKkToB

10

YMeHMe onepupoBaTh IMOHATUSIMH: PAaBEHCTBO (UIYp, PABEHCTBO TPEYrOJbHUKOB;, MNapajIeIbHOCTh U
NEepIEHINKYIAPHOCTh TPSMBIX, YTOJ MEXAY MPSIMBIMM, MEPHEHIUKYISApP, HAKIOHHAsA, MPOEKIUs, nojooue ¢uryp,
MOJO0HBIE TPEYroJbHUKH, CHUMMETPUS OTHOCHUTEIBHO TOYKM M MpPSAMOM; YMEHHME paclio3HaBaTh paBEHCTBO,
CUMMETPHUIO U NIoJ100Ke (GUryp, napajuieabHOCTh U NEPIEHAUKYISIPHOCTh MPSIMBIX B OKPY>KaroIIeM MHUpe

11

'YMeHue omepupoBaTh MOHSATUSMHU: [UIMHA, PACCTOSHUE, Yyroil (BeNWYMHA YIia, CHHYC M KOCHHYC yTria
TpeyrojbHUKa), TUIOIIAah; YMEHHE OILIEHHWBATh pa3Mephl MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE
MPUMEHSTh (OPMYIBI IEPUMETPA U TUIOMIATH MHOTOYTOJBbHUKOB, UIMHBI OKPY>KHOCTH U IUIOLIAAM Kpyra, oObema
[IPSIMOYTOJIBHOTO MapauleNICIMIENA; YMEHUE TPUMEHATh MIPU3HAKU PABEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CYMME
YTJIOB TpeyroiibHUKA, Teopemy [Iudaropa, TpUroHoMeTpu4eCcKre COOTHOIICHUS JJIs1 BRIYUCIICHUS JITMH, PACCTOSHUH,
[omageH

12

YMeHue n3o0paxkaTh IUIOCKHE (UTYpbl MU MX KOMOMHALMM, NPOCTPAHCTBEHHBbIE (PUTYpBI OT PYKH, C MOMOILBIO
YEepPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CUMBOJILHOMY OIHCAHUIO

13

'YMeEHUE OInepupoBaTh MNOHATUAMU: MPAMOYIOJIbHAS CHUCTEMA KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YMCIIO, CKAISIPHOE NMPOU3BEICHUE BEKTOPOB; YMEHHUE HCIIOJIb30BAaTh BEKTOPHI U
KOOpJMHATHI JJIsl TPEJCTABIICHUs MAHHBIX W PEUICHHs 3aJady, B TOM YHCJIE€ U3 JPYIHX Yy4eOHBIX IMPEIMETOB H
[pEaJbHON KU3HU




14

'YMeHHe onepupoBaTh MOHATUSMH: CTOJOMKOBBIE M KPYrOBbIE QUArpaMMbl, TaOJHIBI, cpelHee apu(MeTH4ecKoe,
MeraHa, HauOoJblee U HAaMMEHbIIee 3HAUYCHHSI, pa3Max YUCIOBOrO Habopa; yMeHHE U3BIIEKaTh, HHTEPIPETUPOBATD
1 1peoOpa3oBbIBaTh MH(GOPMALHIO, MPEICTABICHHYIO B TaOJHMIIAX M HA JUarpaMMmax, OTPa)KaloUlyl0 CBOWMCTBA U
XapaKTEPUCTUKH PEAIbHBIX IIPOLIECCOB U SIBJICHUW; YMEHUE PACIlO3HABATh U3MEHUYUBLIC BEIMYHMHBI B OKPYKAIOIIEM
Mupe

15

'YMeHue omnepupoBaTh IMOHATUAMHU: CIyYalHBIM ONBIT (CIy4YailHBI SKCHEPUMEHT), 3JIEMEHTapHOe COObITHE
(371eMeHTapHBIA MCXOJ) CIy4ailHOrO OIbITa, CIIydailHOEe COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HaXOJIUTh
BEPOATHOCTH CIy4alHBIX COOBITUM B OIBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE PELIATh,
3aJaud METOZOM OpPraHM30BAaHHOTO Iiepedopa W C HUCIOIB30BaHUEM IpaBHJIa YMHOXKEHUS; yMEHHE OICHHBATH
BEPOATHOCTH DPEAJIbHBIX COOBITHUI U SIBICHUN, MOHUMAaTh POJb IMPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITUI B OKpY)KaIOLIEM MHUPE U B JKU3HM; 3HAKOMCTBO C IOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEN U €T0 POJIBIO B MACCOBBIX SIBJICHUSIX

16

'YMmeHue BI)I6I/IpaTI) HOI[XOI[SIHII/Iﬁ I/13y‘~I€HHl>H\/Jl MCTO JJId PCUICHUA 3ada4u, IMPHUBOJUTH NPHUMEPLI MAaTEMATHICCKUX
3aKOHOM€pHOCTeI7I B MpUPOAC M KXKU3HHU, PACIIO3HABATH IMPOABJICHUC 3aKOHOB MATCMATUKKU B MCKYCCTBE, OIIUMCBIBATDH
OTACJIIbHBIC BHIIAIOIINUECA PE3YJILTAThI, IIOJTYYCHHBIC B X0AC€ PA3BUTHUA MATCMATHKU KAaK HAYKH, IIPUBOJUTH IMTPHUMEPLI

MaTEMaTHYECKNX OTKPBITHM M UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOUN HCTOPUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Munatok H.I'., Hemkor K.U. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkor K.U. u
npyrue; nox penakuuei TemskoBckoro C.A., AKIIMOHEpPHOE OOLIECTBO
«3narenbctBO «lIpocBenieHne»

» AnreOpa, 7 knacc/ Mepansak A.T'., Ilononckuii B.b., Axup M.C.; nox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHUnYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;
AximonepHoe o6miectBo «M3narensctBo «lIpocBemienue»

» AnreGpa, 7 knacc/ Mepansak A.T'., TlonskoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00111€CTBO
«M3parensctBO «IIpocBenienne»

METOANYECKUE MATEPHUAJIBI JIUISA YHUTEJIA

Anrebpa 7 kinacc/lunaktuueckue marepuainsl /Mepsnsak A.L'. TlonoHckui
B.b., PabunoBuu E.M, Axup M.C./MockBa, uznarenbckuii ieHTp''Benrana -
I'pad", 2020r

Anre6pa 8 kinacc/Iunakrudeckue Mmatepuaiibl /Mepaisik A.T'. TlonoHckuii
B.b., PabunoBuu E.M, Axup M.C./MockBa, uznarenbckuii ieHTp''Benrana -

Tpad", 2020r



Anre6pa 9 knacc/Iunaktuueckue matepuainsl /Mep3msik A.L., TlonoHckuit
B.b., PabunoBuu E.M, SAxup M.C./MockBa, u3naTenbckuii 1ieHTp'"' BenTana -
I'pad", 2020r

Anre6pa 7 kinacc/Iloypounble miaHsl o yueoHuky Mepanska A.T'.
[Tononckoro E.Bb. u ap./Mocksa ,U3naTensckuii ientp "Benrtana - I'pad",

2019 rox

Anrebpa 8 kiacc/Iloypounsie miansl no yueOHuky Mepamsika A.T.
[Tonouckoro E.b. u np./Mocksa ,M3natensckuit nentp "Benrana - ['pad",

2019 rog

Anre0pa 9 knacc/Iloypounsle mianbl no yueOHuKy Mepansika AT

[Tononckoro E.b. u np./Mocksa ,M3natensckuii ientp "Benrana - ['pad",

2019 roxg

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka LHOK https://m.edsoo.ru
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