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10 y4eOHOMY IpeaMeTy

«MartemaTtuka» (0a30BbIii YPOBEHbD)

HA YPOBEHb cpeaHero oomero odopasosanus (10-11 kiaaccsr)

Cpok ocBoeHusi — 2 roaa
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Bo 11 ximacce — 170 yaca (5 4acoB B HEJIEIIO)

CocraBurtenb: [Ipommaa Exena AHaToILEBHA, VAUTEID

[IporpamMMa cocraBjieHa B COOTBETCTBUU ¢ PeaepaabHBIM IOCY1apCTBEHHBIM
00pa3oBaTeabHBIM CTAHIAPTOM cpeaHero obmero obpasosanusa (PI'OC COO),
denepanpHoil  paboueil  mporpaMMoM mo yuyeOHOMY mpeaMeTry «MareMaThukay
(yriyOneHnbli yposenb) COO

2025



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HNPEIMETA

JINYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITUU 00YyYaIomerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOro OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX
OCHOBaX (YHKIMOHUPOBAHUSI  PA3IUYHBIX CTPYKTYp, SBJIEHUH, MpOLEIYp
rpakIaHCKOTO 00IIECTBA (BBIOOPHI, OIPOCHI U JPYroe), YMEHUE B3aUMO/ICCTBOBATh
C COIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C WX (PYHKITUSIMHU U HAa3HAUYCHUECM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW UIACHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKON MaTEMAaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB U POCCUHUCKON MAaTEMAaTUYECKOM IIKOJIbI,
WCIOJB30BaHUE JTUX JOCTIKEHUH B JPYrUX HayKax, TEXHOJIOTusX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHWE AYXOBHBIX LIEHHOCTEW POCCHIICKOrO Hapoaa, COPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTIKCHUN HAYKU U JIEATEIIbHOCTHIO YUEHOT0, OCO3HAHHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOUYUBOTO Oy IyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsS JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUI, pacCyKIeHUM, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acCIlleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSTh MaTEMaTU4YeCKUE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30macHOro 0opasza >KM3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTaHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITHH U
OTIIbIXa, peryJisipHas (u3nyeckas aKTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYJy, OCO3HaHWE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
paszuHbIM cepam podecCUOHATIEHON IeATeIbHOCTH, CBI3aHHBIM C MaTeMaTUKON
1 e€ MPUIIOKEHUSIMH, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOp Oymyteit mpodeccun
U pean30BbIBATh COOCTBEHHBIC )KM3HCHHBIE TIJIaHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMYy OO0Opa3oBaHUI0O U C€aMOOOpa30BaHUIO HA MPOTSHKEHUHM BCel
KWU3HU, TOTOBHOCTh K AaKTMBHOMY YYacCTHIO B pEUIEHUM MPAKTHUYECKUX 3a]ad
MaTeMaTUYECKOW HAPaBIECHHOCTH;



7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphbl, TIOHUMAaHWE BIIHSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHONM U COLMAIBHOMN
Cpelibl, OCO3HaHHE TJI00ATILHOTO XapaKkTepa HKOJIOTHYECKUX MpoOseM, OpUeHTalus
Ha DPUMEHEHHE MATeMaTUYECKUX 3HAHUW I penieHus 3ajaad B 00JacTu
OKpY>Kalolllel cpelibl, IJIAaHUPOBAHUE TIOCTYNKOB M OIICHKM HMX BO3MOXKHBIX
MIOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPeJIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MaTeMaTHYECKON
HayKH Kak cepbl YeTOBEYECKON ACATEIHHOCTH, dTAMOB €€ Pa3BUTHS M 3HAYUMOCTH
IUISl pa3BUTHS [UBWIM3ALMU, OBJAJCHUE SI3BIKOM MAaTEMAaTUKH M MaTEMaTHYECKOMN
KYJIbTYpPOUl KaKk CPEJACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO
U HUCCIIEIOBATEINIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBIBJISITh M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
00BEKTOB, MMOHATUM, OTHOIIEHUN MEXTY MOHATUAMU, (DOPMYIUPOBATH OMIPEACIICHUS
MOHATHM, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIMNA, OCHOBAHUS JIJIs
000011IeHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATh,  (OPMYJIHPOBATH W  NIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIHNE, YCIOBHbIE;

BBISBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAONIOACHUAX W YTBEPXKICHUAX, TMpearatb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JIe7IaTh BBIBOJbLI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAyKTHBHBIX U
MHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBHO JI0KA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, TPUBOJAUTEL MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CHOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOUpATh HauboJiee MOIXOMSIINN ¢ YUETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBLIe ncciaeaoBarebCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIONIME  MPOTUBOpPEYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y, aAPryMEHTHUPOBATH
CBOIO TMO3UIIUI0, MHEHHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHUYeCKOTO OOBEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENBHO (OPMYITUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yjbTaTaM
NpoOBEeAEHHOTO  HAOMIONEHUsS,  WCCIENOBaHUS,  OICHUBAThb  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTUE NPOLIECCA, a TaKXKE BBIIBUIaTh
NPETNOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JMe(UIUTHI MHGOPMAIHH, JTaHHBIX, HEOOXOAMMBIX /I OTBETa Ha
BOIIPOC U JUISl pELIEHUS 3a/1a4U;

BBIOMpPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AaHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO PA3TUYHBIX BUJIOB U (HOPM
MIPEICTABIICHHUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (POopMax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATH HaJIEXKHOCTh uH(popMaluu 1o CaMOCTOSTEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe YueOHbIe AeiiCTBHA

Oo0wenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIE€HUSA B COOTBETCTBUU C YCIOBUIMH U
LEJSIMHA OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS TI0 XOJy pEIICHHUs 3a/1auu,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YIbTAT;

B X0Jle 00CYXJECHHS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIa€MOH TEMBI,
mpoOJIeMbl, pelaeMoi 3a/Jauyd, BBICKA3bIBATh WJICU, HAIICJIEHHBIE Ha TOUCK
pELIeHUs], COIOCTABIISTh CBOM CYXIECHHS C CYXICHHSIMH JPYTUX YYaCTHUKOB
auanora, oOHapyXMBaTh pa3jMude U CXOJCTBO MO3MILIMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTATHl PEIICHUS 33[a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUSA,
MPOEKTa, CAMOCTOSATENLHO BBIOMPATh (OpPMAT BBICTYIUICHUS C Yy4E€TOM 3aaad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe JeiiCTBUSA

Camoopranusanus:

COCTABJISITh IJIaH, AITOPUTM PELICHUS 3aJa4uM, BHIOMpaTh CIOCOO pelIeHus ¢
y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIEKT:



BJQJeTh  HaBBIKAMU  IIO3HABATENBHOW  pe(IeKCMH  KaKk  OCO3HAHUS
COBEPILAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS TMpollecca M pe3ysibTara pPelIeHUs
MaTEeMaTUYECKOM 3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEW;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSAM, OOBSICHITH TPUUUHBI
JOCTH)KEHUSI WIIM HEJIOCTHXKEHHSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEJILHOCTD:

NOHUMATh W HUCIOJb30BaTh INPEUMYIIECTBA KOMAHIHONW M MHIWBUYaJIbHOU
paboOThl MpU peHIeHMH YYEOHbIX 3ajad, M[pPUHUMATh LEeldb COBMECTHOM
JESITeIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPalOOThI, pacrpeneisaTh
BUJIbI pa0OT, JOTOBAPUBATHLCA, OOCYXKAATh MPOIECC U PE3YIbTAT pabOThI, 0000IIaTh
MHEHHS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPYMNIOBBIX (popmax paboThl (00Cyx aeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YacTh padOThl M KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YWIEHAMU KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOET0 BKJIa/a
B OOmUHA TOPOAYKT MO KPUTEPHUSM, CPOPMYIMPOBAHHBIM  YYACTHUKAMH
B3aNMOJECHCTBUA.

MNPEAMETHBIE PE3YJIBTATDBI

OcBoeHue y4yeOHOTo Kypca «MaremaTuka» Ha ypOBHE CPEIHEro OOIIero
o0pa3oBaHUsl JIOJDKHO O0O€cleurBaTh JOCTHKEHUE CIEAYIOIUX MPEeIMETHBIX
00pa3oBaTENbHbIX PE3YIbTATOB:

10 KITACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TNOHATUSAMHU: PpalHUOHAIBHOE U JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

BoimonuaTeh  apudMeTHyeckre — OmepalMd ¢ palMOHAIbHBIMH U
JIeHCTBUTEIbHBIMU YHCIAMHU.

BoemonHsaTe npuOIMKEHHBIE BHIYUCICHUS, UCIIONB3YS MpaBUiIa OKPYIJICHUS,
JIeN1aTh MPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUAMM: CTENEHb C IIEJIBIM IOKa3aTesieM; CTaHAapTHas
dbopma 3amMcH JACUCTBUTENBHOTO YMCIA, KOpPEHb HAaTypaJbHOW CTENEHH;
MCIOJIb30BaTh MOAXOIAIIYI0 GOpPMY 3alMCH TEHCTBUTENBHBIX YUCEN ISl PELICHHUS
MPAKTUYECKUX 3a71a4 U MPECTABICHUS JaHHBIX.



OnepupoBaTh NOHATUSIMHU: CUHYC, KOCUHYC M TaHT'€HC IPOU3BOJBHOIO YyIJa;
MCIIOJIB30BAaTh 3alKMCh MPOU3BOJBHOIO yTIia Yepe3 oOpaTHbIE TPUTOHOMETPHUUECKHUE
(yHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJNOE,
pauMoOHAIbHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BeimonuaTe npeoOpa3zoBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUM U peluaTh
TPUTOHOMETPUYECKUE YPABHECHHSI.

BremonusaTe mpeoOpa3oBaHUs IIENbIX, PAlMOHAIBHBIX U HPPaIMOHATBHBIX
BBIP)KEHHUI U pelIaTh OCHOBHBIE THUIIbI LEIbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh YpaBHEHHsI U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a/1a4
U 3aJ1a4 U3 pa3IMuHbIX 00JacTel HayKH U PeasIbHOM KU3HHU.

MopnenupoBaTh peallbHblEé CHTyalldd Ha S3bIKE aure0pbl, COCTaBJISATh
BBIPDAKEHMS, YpaBHEHMS, HEPAaBEHCTBAa IO YCIOBHUIO 3aJaud, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAaHUEM alllapara aiareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTth NOHATUSIMH: (DYHKIHMS, COCOOBI 3a7aHusl (PyHKIMH, 00JacCTh
ONpEeNeNeHUs] M MHOXECTBO 3HAaYeHUM (PYyHKUUU, Tpaduk (yHKUHUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OmneprpoBaTh MOHATUIMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYJIH (PYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduku GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouthb U yuTaTh rpadMKu JUHEHHON (PYHKIMHU, KBaAPATUUYHON (PYHKIHH,
CTETNIEHHOMN (DYHKIIMH C LEJIBIM ITOKa3aTeNIeM.

Hcnonp3oBath rpadpuku GyHKOUN A8  KCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH MpU pelIeHUH 3a7ad U3 JIPYruX y4eOHBIX MPEIMETOB U PEeasIbHOM
KU3HU; BbIpaXaTh (OpMyJIaMu 3aBUCUMOCTH MEK/y BEJIMUYNHAMHU.

Havana maremMaTH4ecKoOro aHajimsa

OmnepupoBaTh MOHATHSMH: TOCJIEIOBAaTENIbHOCTh, apupMeTHdeckas Hu
reOMETpUYECKas MPOrPECCUH.

OnepupoBaTh MNOHATUSIMHU: OECKOHEYHO YObIBalollas reoMeTpuyeckas
nporpeccusi, cyMmMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEA0BATENIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOKMCTBA MOCJIEAOBATEIIBHOCTEW U MPOTPECCUM ISl PELICHUS
peanbHbIX 334 NPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEpAIlUU HaJl MHOXKECTBAMHU.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl  ONHCAHHS
peanbHBIX TMPOIECCOB W SBICHUN, TPH PEIICHWH 3a1ad W3 JAPYyTUX Yy4eOHBIX
IPEIMETOB.

OnepupoBaTb  MOHATHUSIMHU: OmpejeieHne,  TeopeMma,  CJE/ICTBHE,
J0Ka3aTeNbCTRO.

OmneprpoBaTh MOHATHSIMH: TOUKA, IPSIMAas, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHH W CIEACTBUS W3 HHUX IMPU PEIICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh MOHATUSAMU: TAPAIIICIBHOCTD U MEPIEHINKYIISIPHOCTD MPSAMbBIX
U IJIOCKOCTEH.

KnaccudummpoBaTe B3auMHOE pacCMHOJOXKEHHE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JBYTPAHHBIN yroji, TpaHU IBYTPAHHOTO YTIIa,
pedpo ABYTrpaHHOTO YyIJIa; JIUHEHHBIM yrojl ABYTpaHHOTO yrja; TpajycHas mepa
JABYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKIbIA ¥ HEBBITYKJIBIH
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMHUpaMua; MPHU3MA,
PSIMOYTOJIBHBIN Mapajuiesenumes, Kyo).

KnaccupumnmpoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS IS
knaccuukanyuyu  (BBIMYKIBIE W HEBBITYKIbIE MHOTOTPAHHHUKH; TPABHIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, TTapaJUIeICTUIICIbI ).

OnepupoBath MOHATUSMU: CEKYIIAs MIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YS METOJ CJIEIOB.

CTpouTh ceueHuss MHOTOTPAHHHUKOB METOJIOM  CJIEOB,  BBINIOJHATH
(BBIHOCHBIE) IUIOCKHWE YEPTEKU U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (QUTYDP: BUJ
CBEpXy, COOKY, CHH3Y.

PemaTe 3a7aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYMH M0 00pas3laM WK
aNropuT™MaM, TIPUMEHSS W3BECTHBIC AHAIMTUYECKUE METOALI MPU PEIICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHX 3aJa4 Ha BBIUMCICHHUE PACCTOSHUN MEXIY IBYMsI
TOYKaMH, OT TOYKHM JO TMPAMOH, OT TOYKH JIO IUIOCKOCTH, MEXKIY
CKPENIUBAIOIIUMHUCS TPSIMBIMHU.

Pemmarp 3a7aun Ha HAX0XKIEHWE TEOMETPUYECKHUX BEIIMYMH MO0 00pa3Iam WiH
aNropuT™MaM, TIPUMCHSS W3BECTHBIC AaHAIMTUYCCKUE METOALI TPU PEIICHUH
CTaHIAPTHBIX  MaTeMaTHYEeCKMX 3aJa4 Ha BBIUHCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIMIUMHUCS ~ TPSIMBIMH, MEXKIy TPSIMOM H  IUIOCKOCTBIO, MEXITY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Beraucisate 00BEMBI M TUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
nipamMuzia) ¢ MpUMEeHeHHEeM (OPMYIT; BEIYUCIATH COOTHOIIEHUS MEXKTY TUIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMHU: CHUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OChb H
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U IJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBeIBaTh W HHTEPIPETHPOBATH HHGMOpPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (PHUrypax, MpeACTaBICHHYI0 Ha dYepTexKax M
pUCYHKaXx.

[Ipumensate reoMerpuueckue GakTbl IS PEIICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANnoaraloliX HECKOJIBKO IIaroB PelIeHUs, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOH (opMme.

[IpuMeHATh  OpOCTEWIIME MPOTPAaMMHBIE  CPEACTBA U BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIMTh NpPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPHUPOAE U
’KU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIC 3HAHUS Ha TMPAKTHKE: aHAJU3UPOBATH peajbHbIC
CUTyallud W TPUMEHSATh W3YUYCHHbIC TIOHATHUA B INIPOILIECCE IOUCKA PEIICHUS
MaTreMaTuyecku CHOPMYJIUPOBAHHOW TPOOJIEMBI, MOJEIUPOBATh  peaJbHbIE
CUTyallUM Ha $3bIKE TE€OMETPUHU, UCCIEN0BAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUNA U TEOpEM, amnmnapara aiareOpsl; pemarb
MPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHUEM T€OMETPUUECKUX BEJIUYHUH.

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh  TOHATHUSIMU:  CpelHee  apudMeTHYecKoe,  MeJMaHa,
HanOoJIblIee, HAMMEHBIIIEE 3HAYEHUE, pa3MaxX MacCUBa YHUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIyYaWHBIA HKCIEPUMEHT (OIBIT) U CIydaiiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA MCXOM) CIYy4aHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B OMbBITAX C PABHOBO3MOKHBIMU CIIyYaWHBIMH COOBITHSIMH,
HaxOJIUTh W CPAaBHUBATH BEPOSTHOCTH COOBITMM B M3YyYECHHBIX CIyYalHbBIX
AKCIIEPUMEHTAX.

Haxoaute u hopMynupoBaTh COOBITUS: TIEpECEUCHUE U 00bEAMHEHNE JAHHBIX
COOBITHH, COOBITHE, TIPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJIb30BAThHCS
auarpaMMmamu Jisiepa u GOpMyJIoN CII0KEHHS BEPOSITHOCTEN TIPH PEIICHUH 3a71a4.

OnepupoBaTh MOHATUSMH: YCJIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHUS,;
HaXOJIUTh BEPOSITHOCTH C TOMOUIBIO TMpaBUia YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIyYaliHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE MIPABUIIO YMHOXKEHHUS TIPY PEIICHUHU 3a/1a4.

OnepupoBaTh MOHSATUSIMU: UCIIBITAHWE, HE3aBUCHUMBIC HCIBITAHUS, CEpUs
WCTIBITAHUM, yCIeX M HeyJadya; HaXOJIUTh BEPOSTHOCTH COOBITUH B CEpUH



HE3aBHCHUMBIX HCIBITAHUN JI0 MEPBOTO YCIEeXa; HaXOIUTh BEPOSTHOCTU COOBITHIA B
CEpHUU UCIIBITAHUNA bepHyun.

OnepupoBaTh  NOHATHUSAMM:  CllydyallHas  BEJIMYMHA,  PACHpPEICIICHHE
BEPOSTHOCTEW, UarpaMmma pacrpeeacHusl.

11 KIIACC

Yuciia 1 BHIYMCICHUS

OnepupoBaTh MNOHATHSAMHU: HATypaJlbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
NPU3HAKUA JEJTUMOCTU LEBbIX YUCEN, PA3J0KEHUE YHCIIA HA MPOCTHIE MHOMXKUTEIU
IUTSL pELLICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBHBIM ITOKA3aTEIEM.

OmnepupoBaTh MOHATUSAMH: JOTapu(PM YHUCHA, AECATUYHBIE U HATypaJbHbIC
norapudMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHATh CBOMCTBa CTENEHWM M NpeoOpa3oBaHUS  BBIPAKECHUI;
ONEPUPOBATh NOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHME W HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BemonHsaTe npeoOpazoBaHus  BBIPAXEHHUM, coAepKallluX JIOTapu(MBbL;
ONEpUPOBATh MOHATUAMHU: JIOTApUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€ PEIICHHUE;
WCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUM JUIsSl pELIEHUS IPAKTUYECKUX 3a1a4.

Haxomute pemienus npocTelnX CUCTEM UM COBOKYIHOCTEW paliMOHaJIbHBIX
YPaBHEHHUI U HEPABEHCTB.

MopnenupoBaTh peallbHbleé CHTyalldd Ha S3bIKE aureOpbl, COCTaBJISATh
BBIDAKECHMS, YpPAaBHEHMS, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBUIO 3a/1ayH,
HCCIIEIOBATh MMOCTPOCHHBIE MOJIENIM C UCIIOJIb30BaHUEM arrapaTa anreOphl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUSAMH:  TEepUOAMYECKass  (QYHKUHS, MPOMEKYTKH
MOHOTOHHOCTH  (DYHKIMH, TOYKM DJKCTpeMyMma (yHKIUM, HauOoJipliee W
HauMEHbIIee 3HA4YeHUs (YHKIMM HAa TMPOMEXKYTKE; HCIOJIb30BaTh HX IS
uccaenoBanus QyHKIMHU, 3aJJaHHOM TpaduKOM.

OnepupoBaTth MOHATUSMHU: TpapUKHU MOKA3aTeIbHOM, Jorapu@mMuyeckol u
TPUTOHOMETPUUECKUX (PYHKIHUN; M300paxaTb MX HA KOOPAMHATHOW IUIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAMHATHON MJIOCKOCTH TpadyKK JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BAaTh UX ISl PELIEHUS CUCTEMBI JIMHEWHBIX YPAaBHEHU.

Ucnons3oBaTh rpaduku GyHKIUNA 79 UCCIAETOBAHUSI TPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUYEOHBIX JTUCIUIUIMH.



Hauyana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh MOHATHAMU: HETPEPHIBHAS (PYHKIWS;, TPOU3BOIHAS (DYHKITNH;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3NYECKUN CMBICI MPOU3BOTHOM NIJIsl PEIICHMUS
3azay.

HaxonuTh mpon3BOIHEIE dJIEMEHTAPHBIX (DYHKITHM, BEIYUCIATH TPOU3BOHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO JUIS UCCIEAOBAHNUS (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSThH PE3YyJIbTAThl UCCIIEIOBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonb3oBaTh MPOU3BOJHYIO U1l HAXOXKJEHUS HAWIIYYILEro pEIICHUs B
MPUKIATHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a7auax.

OnepupoBaTh TMOHATUSAMHU: TEpPBOOOpa3Hass W  MHTErpajig; MOHUMATH
r€OMETPUYECKUN U (PU3UUECKUN CMBICI HHTETrpaia.

Haxonuthe mepBooOpa3Hbie AJIEMEHTApHBIX (YHKIIMIA;, BBIYHCIATH WHTErpaj
o ¢popmyie Hororona—JIeiOHuma.

Pemare mpukiagHbie 3a7add, B TOM YHUCIE COLUATBHO-DKOHOMHUYECKOTO U
(bu3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMAaTHYECKOTO aHaIN3a.

OmnepupoBaTh NOHATUSAMU: IWIMHIAPUYECKAsh MOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON MOBEPXHOCTHU; LIMIUH/IP; KOHUYECKasi MIOBEPXHOCTb, 00pa3yIole
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIMHIP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHnue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTA; IapOBOM CJIOW, OCHOBaHHE IIAPOBOTO CJOS, BBICOTA IIAPOBOTO CIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M TUIOHIAAM  TIOBEPXHOCTEH Tl  BpaIllCHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BIIMCAaHHBIH B chepy u
OMHCaHHBIA OKOJO cdeprl; cdepa, BOHCaHHAS B MHOTOTPAHHUK WM TEJO
BpAaIICHHUS.

BBIYUCIISATE COOTHOIICHUSI MEXKIY TUIOMIAASIMU MOBEPXHOCTEH M O00BEMAMHU
MOJO0HBIX TE.

N300paxaTh m3ydaeMble (GUTYpPBl OT PyKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEITIONTHSTE (BBIHOCHBIC) TUIOCKHAE YEPTEIKH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUsI TEJI BPAL[CHHUS.

W3BnekaTh, WHTEPIPETUPOBATH U TPEOOpa3oBbIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MpPEJCTaBICHHYI0 Ha 4YepTekax |
PHUCYHKaX.



OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE EUCTBHS  CIIOKEHHsS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAaMU OHM 00JIa1at0T.

[IpuMeHsTh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonnuTe cymMMy BEKTOPOB M IPOM3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE IMPOMU3BEIACHUE, pACKIAAbIBAaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsaTh reomeTpuyeckue QaxkTbl A PEUICHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEANOoJararliuX HECKOIbKO IIAroB PELICHMs, €CIU YCIOBUS IIPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocredimme reoMeTpudecKre 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarp 3amauM Ha [10Ka3aTeJbCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJ€HUE T€OMETPUUYECKUX BEIUYHMH MO 00pas3laM WM aJlfTOPUTMAM, MPUMEHSS
M3BECTHBIE METO/IBI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKHUX 3a7a4.

[IppuMeHATP OpOCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

IIpuBOONUTHE NpPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOLE U
KW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJy4YEHHBIE 3HAHUS Ha IPAKTHKE: aHAJU3UPOBATH PEAJIbHBIE
CUTyallud MW IPHUMEHATHh HW3YYEHHBIC IOHATUA B IPOLECCE IOWCKA PEIICHUS
MaTeMaTHYeCKU  CPOPMYJIUPOBAHHOM MpPOOJIEMBbl, MOJIEIUPOBATH  pealbHbIE
CUTyalluh Ha sA3bIKE TE€OMETPUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUNA U TEOpEM, amnmapara aiareOpsl; pemarb
ITPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUHH.

CpaBHUBaTh  BEPOSITHOCTHM  3HAYEHUM  CIy4YallHOM  BEJIMYMHBI IO
pacIpeeneHUIO WIK C IIOMOIIBIO AUarpaMm.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OKHUIAHUS; IIPUBOJIUTH ITPUMEPHI,
KaK IPUMEHSETCS MAaTEMATHUYECKOE OYKHUJAHHWE CIyYallHOM BENWYMHBI HAXOIUTh
MAaTeMaTUYECKOE OKUIAHNE 110 JAHHOMY PACTIPENEIICHHUIO.

HmeTs npeacTaBiieHne 0 3aKOHE OOJIBIINUX YHCE.

HMmeTs npencTaBieHue 0 HOpMAJIbHOM PACTIPEIEIICHNH.

COAEPKAHUE OBYUYEHUSA YYEBHOI'O ITPEAMETA

10 KVIACC



Yucaa v BIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE M JAECATUYHBIE IpOOH, MPOILICHTHI,
OeCKOHEYHbIE  TepuoauvYecKkue  Apodu.  Apudmernueckue  omeparuu ¢
palMOHAIBHBIMU YHCIIAMU, MPEe0Opa30BaHMs YUCIIOBBIX BbIpakeHHH. [Ipumenenue
Apobeil U MPOIEHTOB sl pelIeHHs MPHUKIAJHBIX 3a/ad U3 Pa3IUYHbIX OTpaciei
3HAHUU U PEATbHOM KU3HH.

JlelicTBuTenbHBIE 4YHWCIa. PanvoHanbHBIE W UPPANMOHAIBHBIE YHUCIIA.
ApudmMernueckre ornepaludd C JACUCTBUTENbHBIMU uuciaamMu. [IpubnmkxéHHble
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ umenbiM  nokazateneMmM. CranpmaptHas  (Qopma  3amucu
JNEHUCTBUTENHLHOTO  uuncha. Vcmonmp3oBaHwe — moaxodsmied  (Gopmbel  3amucu
JNEUCTBUTENIBHBIX YHCENI JUISl PELICHUs ITPAKTUUYECKUX 3a1a4d W NPEACTaBICHUSA
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypainbHOM  crtemeHu.  JleicTBus ¢
apu(PpMETUYECKUMH KOPHSIMH HATypAJIbHON CTENIEHHU.

CuHyC, KOCHHYC M TaHT€HC YMCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBIL.

YpaBHeHUEe, KOpPEeHb YypaBHEHUsA. HepaBeHCTBO, pellIeHHE HEpaBEeHCTBA.
Meton UHTEpPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU .

[IprumeHeHne ypaBHEHNU U HEPABEHCTB K PELICHUI0 MaTEeMaTUYECKUX 3a1a4 U
3a/1ay U3 pa3IUYHbIX 001acTe HAYKH U pealbHON KU3HH.

DOyHkuuu U rpapuku

Oynkums, crnocodwsl 3amanus Qynkuuu. ['padux  dysknuu. Bzaumuo
oOpaTHbIe PYHKITUH.

OO6nacTh ompeneneHus: © MHOXKECTBO 3HadeHH (pynkuuu. Hymu ¢yHkimm.
[TpomexxyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHasi pyHKIMSI C HATYpaJIbHBIM U 1LI€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHs N-Oi CTENEHHU.

TpuroHomerpuueckass OKpPY)KHOCTb, OIPEAECICHUE TPUTOHOMETPUUECKHUX
(yHKIIMIA YUCIIOBOTO apryMEHTA.

Hauyaja MmaTeMaTH4ecKOro aHajaimsa



ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus MMOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIILHOCTH.

Apudmerrueckas U reomeTpuyeckasl nmporpeccuu. beckoneuHno yObIBaromas
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEUHO YOBIBaIOIIEH TIeOMETPUYECKOM
nporpeccur. @opmylia CIOXKHBIX MOPOLEHTOB. VcCronp30BaHWE MPOrpeccruu I
pEIICHUs PEeANIbHBIX 33J1a4 MTPUKIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, onepanuru HaJl MHoXecTBamH. Jluarpammel Oinepa—BenHa.
[IpruMeHeEHnE TEOPETUKO-MHOKECTBEHHOIO alapara g OMNHCAaHUA pPEAbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHS  CcTEpeoMeTpu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBO. [loHATHE 00 aKCMOMATHMYECKOM IIOCTPOECHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacronokeHne TMpsAMBIX B MPOCTPAHCTBE: NEPECEKAIOIIUECH,
MapajuiejibHble W CKpelmuBaromuecs npsMbeie. [lapamiensHOCT OpsMBIX U
IJIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIBbHBIE MpsIMbIE B  IIPOCTPAHCTBE;
MAPAIUICTIBHOCTh TPEX MNPSAMBIX; MAPALICIBHOCTh MPAMOM W IIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: NapaJIEIbHbIE INIOCKOCTH; CBOMCTBA MAapaJUIeIIbHBIX
miockocteit. [IpocTeiiie mpocTpaHCTBEHHbIE (PUTYpBl HA TUIOCKOCTH: TETpa’p,
Ky0, mapasuienenurie ; TOCTPOSHUE CEUCHHM.

[TepnieHAUKYISAPHOCTD OPSIMOW U TJIOCKOCTH: MEPHEHIUKYISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MpPAMBIE NapauIeJbHbIE W TEPHEHAUKYJSPHBIE K TIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpeMa O MPAMOU
MEPIIEHAUKYJSIPHON IIOCKOCTH. YTJIbl B IMPOCTPAHCTBE: YroJd MEXKAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YIOJ, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[TepnenauKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUAE OT
MPSIMON 10 TUIOCKOCTH, MPOEKIMST (PUTYphl HA IJIOCKOCTh. llepneHauKyIspHOCTb
IUIOCKOCTEN: TMPHU3HAK TMEPIEHAUKYIJSIPHOCTH ABYX IUIOCKOCTeR. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBI; MpsMas ¥ HAKJIOHHAS MPU3MbI; OOKOBas W
MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajyiefienune; U ero cpoiictBa. [lupammpa: N-yronapHas nupamujaa, rpaHd U
OCHOBaHUE MUPAMUJIbI; OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U



yceu€HHass NHpaMuja. OJIEMEHTbl nOpu3Mbl H  nupamuabl. [IpaBuiibHBIE
MHOTOIPAHHHMKHU: MOHSITHE MPAaBWJIBHOIO MHOTOIPAHHMKA; NpPaBWIbHAS MNpU3Ma U
OpaBWIbHAs NHUpaMuja; IpaBUibHAs TPEYrojibHAs NHUpaMuia M IPaBUIbHBIN
teTpadap; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTOIPAHHUKAxX: OKTadJp,
nonieka’ip ¥ ukocasap. CeueHust IpuU3Mbl U IUPAMHUIBI.

CuMmMmeTprs B HPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, IPSMOM,
IJIOCKOCTH. DJEMEHTBI CHMMETPHUH B MUpaMUIaX, NapajuiesieuIeax, IpaBUIbHBIX
MHOTOTpaHHHKaX.

Bbrluncnenne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHaju, YIJIbL.
[Inomans OOKOBOW NOBEPXHOCTH M IOJHOM MOBEPXHOCTH MPAMOM IPHU3MBI,
IJIOIIAb OCHOBAHMI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NPAMOM Mpu3Msbl. [lnomanp
OOKOBOIl TMOBEPXHOCTHM U MOBEPXHOCTU INPAaBUIBHOM MNUpaMHIbI, TEOpeMa o
wioniaau yceuéHnon nupamuipl. [lonstue 06 00béMe. OOBEM HpaMuUbl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOMAASIMU
MOBEPXHOCTEH, 00BEMAMU MOJOOHBIX TE.

[IpeacTtaBienre MAaHHBIX C MOMOIIbIO Tabmun W auarpamMm. CpenHee

apupMeTHIeCKOe, MeInaHa, HauOoJIbIllee M HaWMEHbBIIEe 3HAYCHHUsS, pa3Max,

AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YK CIIOBBIX Ha60p0B.

Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4YalHbIE COOBITHS. DJIeMEHTapHbIE

coObITUs (Mcx0nbl). BeposTHOCTH ciiydaltHOro coOBbITHS. BiIM30CTh 4YacTOTHI U

BEPOSITHOCTH COOBITUI. CTydaiiHbI€ OTBITHI C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU

COOBITHSIMH. BepOHTHOCTI/I coObITHH B OITbITax C PaBHOBO3MOKXHBIMHA

9JICMCHTApPHbIMHU COOBITHUSIMH.

OHepaHI/II/I HalJ COOBITHSIMH: IICPCCCUCHUC, O6’beI[HHCHI/IC, IIPOTHUBOIIOJOKHBIC

coObITHs. Jlnarpammel Ditnepa. @opMyria cI0KEHUST BEPOSITHOCTEH.

VYciioBHasg BEPOSITHOCTh. Y MHOXXEHHE BEpPOATHOCTEU. JlepeBo ciryyallHOro

skcriepumenTa. @opmyiia nojHoi BepositTHocTH. HezaBucumMbie cOOBITHS.

KomOunaropHaoe npaBuio ymMHOxeHus. IlepectanoBku u aktopuan. Yucno

couetannit. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

bunapHbI cily4ailHblid ONBIT (MCOBITAHKE), YCIieX U Heyaaya. HezaBucumblie

HUCIIBITaHUA. CGpI/IH HE3aBUCHUMBbIX HCIIbITAHUMN A0 TIICPBOro ycIicxa. CepI/IH

HE3aBUCHUMbIX HCIBITAHUN BepHYJIJIH.

Cnyuaiinas  BenmnuuHa. Pacnpenenenwe  BeposiTHocTed.  Juarpamma

pacupenenenus. I[lpumepsl pacnpeneneHuid, B TOM YHCIE, T'€OMETPUYECKOE H

OMHOMHAJIBLHOE.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

Harypanbnbie u nensle uncia. [IpuzHaku 1e1MMOCTH LENBIX YUCEIL.



Crenensb ¢ panMoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENIEHHU.

Jlorapudm yucna. JlecaTnyHble U HaTypaJbHbIE JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3oBanne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[IpeoOpa3zoBaHne BBIpAXKCHHUM, COACP)KAIUX CTEIICHH C PalMOHAIBHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesbHbIE YPAaBHEHMSI U HEPABEHCTBA.

Jlorapumuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHHI. PenmieHne npukiIagHbIX 3a7ad C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM M HEPABEHCTB K  PEIICHHIO
MaTeMaTHUYECKUX 3aja4 U 337a4 U3 pa3IMuHbIX 00acTell HAyKH U PealbHOM KU3HU.

DOyHkuuu U rpapuku

Oyuknus.  Ilepuognueckue  QyHkuuu. [IpomMeKyTKM  MOHOTOHHOCTH
¢byskuuun. MakcumyMbl U MUHUMYMBbl (yHKUuMU. HaunOonbliee M HauMeHblee
3HayeHue (PYHKIMU Ha IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[Toka3zaTtenbHas u Jorapupmuueckas QyHKUNN, UX CBOWCTBA U rpauKH.

Hcnonb3zoBanue rpapukoB (yHKIMNA JJI1 PELICHUs YPAaBHEHHA U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpaduKoB (QYHKIHUM A7 HCCIEIOBaHUS IPOLECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEUICHUH 3aJad U3 JAPYTUX YUYEOHBIX
MPEAMETOB U PEANTbHOU KU3HH.

Hayana MmaTeMaTH4eCKOro aHaJIn3a

HenpepriBable GyHKIIMH. MeTOI MHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IponsBonnas  ¢GyHkiuu. ['eomeTpudeckuii ©W  (QU3HMYECKUA  CMBICI
MPOM3BOTHOM.

[IpousBoaHble  3yeMeHTapHbIX  (QyHKOMA.  DopMyabl  HAXOXKIEHUS
MIPOU3BOJHON CyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[IpumeHneHnne MpoOU3BOIHON K MCCIEAOBAHUIO (QYHKIIMA HA MOHOTOHHOCTHh M
sKkcTpeMyMbl. HaxoxaeHne HanOoJbIIEro ¥ HAMMEHbILETr0 3HaYeHHUs] (DYHKIIMHU Ha
OTpE3KE.

[IpumMeHeHne NPOW3BOJHON [Jii HAXOXKIACHUS HAWIYYIIEero peuieHus B
NPUKIATHBIX 3a7]a4ax, ISl ONpeieJICHHUs] CKOPOCTH MPOLecca, 3aJaHHOTO (GOopMYJIOif
WU TpadUuKOM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.



Wuterpan, ero reoMeTrpuueckuid © (U3HUECKHM CMBbICT. Bbruncnenue
uHTerpana no popmyne Herorona—JleitOnuna.

Tesia Bpalenus

HunmuHapuyeckas MIOBEPXHOCTB, oOpasyroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEpXHOCTU. I[lumuHap: ocHOBaHus u
OOKOBasi TOBEPXHOCTh, OOpa3yromas W OCh, IUIOMAAh OOKOBOM W TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolire KOHUYECKONW MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON moBepXHOCTH. KOHyC: OCHOBaHME M BEpILKMHA, 00pa3yrolias
1 OCh; IUTONIah OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronime
¥ BBICOTA; OCHOBaHUS 1 OOKOBAsi IOBEPXHOCTb.

Chepa u map: meHrp, paauyc, TUaMeTp; IUIOMIAb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTelibHas IUIOCKOCTh K cdepe;
IJI0IIab CEephI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KomOunamuu Tenm BpallleHMss W MHOTOTPAHHMKOB. MHOTOrpaHHUK,
ONMHCaHHBIA OKOJO cdepbl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpAILICHHUS.

[Tonsarue 06 o0béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 00BEME
MPSMOYTOJIBHOTO Mapajuliesienuiena M ciaeactsusa u3 He€. OO0bEM UMIMHpA,
KoHyca. O0BEM 11apa U miomaab chepsl.

[Togo6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenust muauHApa (MapauieibHO W TEPHEHIUKYJSIPHO OCH), CEUCHUS
KOHYca (MapasuieibHOe OCHOBAHMIO M MPOXOIAIIEE YePE3 BEPIIMHY ), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miIocKoCcTH U B NpocTpaHcTBe. CI0KEHUE U BBIUYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BeKTopa Mo TpEM HEKOMILJIAaHAPHBIM
BekropaMm. [lpaBuno mapamenenunena. Pemenwe 3agay,  CBS3AHHBIX — C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM € BekTopaMu. IIpsMoyrosbHas cucrema
KoopauHaTt B mpoctpaHcTBe. Koopaunarel Bekropa. IIpocreimme 3amaum B
KOOpAMHATax. YToJl Mexay BekropaMu. CKalIpHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenne yrioB MEXIy MPSMBIMH M IJIOCKOCTAMH. KoopauHATHO-BEKTOPHBIN
METO/1 TIPU PEILICHUH T€OMETPUYECKHX 33]1aY.

UucnoBble  XapaKTEPUCTUKU  CIyYaWHBIX  BEJIUYUH: MAaTeMaTHYECKOE
OXXKHJaHWE, JUCIepCHsi WU CTaHJIapTHOE OTKJIOHEeHWe. [Ipumepbl NpUMEHEHHs
MaTeMaTUYECKOT0 OXKHUJAHUsA, B TOM YHCIIE€ B 3aJayax W3 IMOBCEIHEBHOM >KHU3HHU.
MareMatrnyeckoe OXKuJaHWE OWHAPHOW CIy4ailHOW BENWYMHBI. MareMaTthdeckoe



OXKNAAHUC CYyMMBbI cnyqaﬁ}uﬂx BeJIMYMH. MaTtemaTudeckoe OXKNAAHUE U OUCIICPCHUS
reOMCTPpUICCKOIoO U OMHOMHUAILHOT'O pacnpeneﬂeHHﬁ.

BbI00pOoUHBIA METO/ HCCIEA0OBAHUM.

3akoH OONBIIMX YHCET M €ro pojib B HayKe, MNpuUpoje U OOIIEeCTBeE.

[IpuMepbl HENMPEPBIBHBIX CIy4alHbIX BenuuuH. [loHsATME O MUIOTHOCTH

pacipcacicHus. 33.,[[8.‘-11/1, IMPUBOIAIINEC K HOPMAJIBHOMY PACIIPCACICHUILO. [lonsiTue

O HOPMAJIBHOM pPaCIIpPCACIICHUN.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
No KoanyecTBO 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
n/ Bcer  Konrpoann (undposbie)
NMPOrpaMmblI
n 0 ble padoThI oOpa3oBaTe/IbHbIE
pecypchI
MHoecTBa palMOHAJIBHBIX U
. bubmuorexa [JOK
JeHCTBUTEILHBIX YUCEIT.
1 14 1 https://m.eds00.ru/1568ab
PanyonansHbie ypaBHEHUS U 23
HEPABEHCTBA o
bubmnoreka IIOK
Oynkuuu u rpapuku. CTeneHs ¢
2 YHII pad 6 https://m.eds00.ru/1568ab
IENIBIM TTOKa3aTesIeM a3
Apudmerndeckuit KOpeHb N—oii bubmorexa LIOK
3 crerieHu. MpparmoHanbHbIe 18 1 https://m.edso00.ru/1568ab
ypaBHEHHS M HEPABEHCTBA a3
DopmyJsl bubnmnorexka HOK
4 TpUroHomerpuu. TpuroHomerpuiec 22 1 https://m.edso00.ru/1568ab
KU€ YpaBHEHUSI a3
bu6nuoreka [IOK
ITocaenoBaTeIbHOCTH U
5 5 https://m.edsoo.ru/1568ab
IPOTPECCUH 23
[ToBTOpenue, 06001IIEHNE, bubmorexa LOK
6 . 3 1 https://m.edso0.ru/1568ab
cUCTeMaTH3aIus 3HAHUH a3
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[MTPOIT'PAMME
I'eomerpusn
KouanvecTBo 4yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB u
Konrpoubupie (uudposbie)
n/n TeM MPOrpaMMbl Bcero
padoThI o0pa3oBaTe/IbHbIE

pecypchl
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1 BBenenue B ctepeoMeTpuio 10 bubmorexa IOK
BEJICHUE B CT MeTpH
A P P https://m.edso0.ru/1c209e37
, [Tpsimble nnocl;(ocm B " BuGmorexa LOK
HPOCTPATCTBE. apaﬂf CIPHOCTD https://m.edso0.ru/1c209e37
MPSIMBIX U TJIOCKOCTEH
3 [TeprieHAMKYISAPHOCTD MPSIMBIX U 12 bubmuorexka [JOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vsl MeXAy NPsSMBIMU U 10 bubmmorexa [IOK
IUIOCKOCTSIMU https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
5 M 11
HOTOTPAHHICH https://m.edso0.ru/1c209e37
6 OO0BEMBI MHOTOTPAaHHUKOB 9 bubmmorexa LIOK
P https://m.edso0.ru/1c209e37
7 [ToBTOpEHUE: ceuenus, 4 bubmmorexa [IOK
PacCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68
I[MTPOT'PAMME
BepOﬂTHOCTL U CTATUCTHKA
Ne  HaummenoBanue @ KoumuyecTBo 4acos JJIeKTPOHHbIE
n/ pa3aeiioB M TeM (uu¢posbie)
Bcer  KoHTpoibH IIpakTHYeck
n NpOrpamMmbl o0pa3oBaTe/bHbIE
0 ble padoThI ue padboTbl
pecypcsl
IIpencrasnenue
bu6mmoreka [IOK
TaHHBIX U
1 4 https://m.edsoo.ru/e0b7b
onucaresbHast 0f1
CTaTHCTHKA o
Crnyuaiinble
OTIBITHI U
CIly4alHbIC
COOBITHS, OTIBITHI bubnuotexa [JOK
2 c 3 1 https://m.edsoo.ru/e0b7b
PaBHOBO3MOKHBI 0fl
MU
3JIeMEHTapPHBIMU
HCXO0JIaMU
Omneparuu Ha,
patt 8 bubnmoreka [JOK
COOBITHSAMU,
3 3 https://m.edsoo.ru/e0b7b
CJIO)KEHUE
. 0fL
BEpPOSITHOCTEH
VYcnoBHas bubmuoreka [JOK
4 6
BEPOSITHOCTB, https://m.edsoo.ru/e0b7b
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JIEPEBO 0fl
CIIy4aliHOTO
ombITa, (hopmyna
MOJTHOMN
BEPOATHOCTH U
HE3aBHCUMOCTh
coObITHI
bu6mmoreka [JOK
DNIeMEHTBI
) 4 https://m.edsoo.ru/e0b7b
KOMOWHATOPUKH
0f1
Cepun bubmuoreka [JOK
6 MOCJIeI0BaTEIbH 3 1 https://m.edsoo.ru/e0b7b
BIX MCTIBITAHUH 0fl
Crny4aiinbie bubnuoreka [JOK
7 BEJIMYUHBI K 6 https://m.edsoo.ru/e0b7b
pacrpeneneHus 0f1
O6o0mmenue u bubmuoreka [JOK
8 CUCTEMaTH3aIus 5 2 https://m.edsoo.ru/e0b7b
3HAaHUH 0fl
OBIIEE
KOJIMYECTBO
34 2 2
YACOB I1O0
I[MTPOTPAMME
11 KJIACC
KonnuyectBo yacos DJICKTPOHHBIE
Ne HanmenoBanue pasieiios u
Kontpoabupie  (uugposbie)
n/n TeM NMPOrpamMMblI Bcero
padoThI o0pa3oBaTebHbIE
pecypchbl
CreneHs ¢ pallMOHAIBLHBIM
1 nokazaresieMm. [lokazaTenbHas 12 1 bubmmoreka [IOK
¢ynxus. [lokazaTenbHble https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIHSI.
2 .HOFapl/IiMI/IT-IeCKI/Ie s 12 bubmmorexa LOK
P https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
TpuronomeTpuyeckue
3 (GYHKIMY U UX FpaQUKH. 9 1 bubmorexa LIOK
Tpuronomerpuyeckue https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
4 IIpounsBoaHas. Ilpumenenue 24 1 bu6mmoreka [JOK

IIPOU3BOJHOM

https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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5 WHTerpain u ero mpuMeHeHus 9 bromorexa LIOK
https://m.edsoo.ru/f11c4afd
. bu6nuoreka [IOK
6 CHCTeMb ypaBHeHHif 12 1 https://m.edsoo.ru/f11c4afd
7 HatypanbHble U 11e51bIe Yucia 6 bubmmorexa LHOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpEeHmE, 0600IICHNE, 18 2 bu6nuoreka [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB 102 6
I10 TPOI'PAMME
I'eomeTpus
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumenoBaHue pa3jiesioB Kontpoabnpie  (uudposbie)
H TeM MPOrpaMMbl Bcero  paGorbl o0pa3oBaTejibHbIE
pecypchbl
bubmuorexa [JOK
! Tena ppaueis 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OOEMb! Ten > 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpIMHATHI B bubmuorexa [JOK
3 10 1
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bubmuotexa [JOK
CHCTEMATH3aLNS 3HAHU N https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB 34 3
1O ITPOIT'PAMME
BeposSiTHOCTB M CTATHCTHKA
Ne  HaumenoBanum @ KoumuyecTBo 4yacos DJIEeKTPOHHbIE
n/ e pa3ieJioB U (undposbie)
I Tem Bcer Konrtpoasubl  IIpakTuueckn 06pazoBaTeNbHEIe
0 e padoThI e padoThI
NMpPorpaMmblI pecypchl
MaremaTnueck
S — bu6mmoreka [JOK
1 L 4 https://m.edsoo.ru/5fbcsd
CITy4aiHOM ol
BEJINYNHBI
Hucniepcus u
CTaHJapTHOE bubnmnoreka [JOK
2 OTKJIOHEHHE 4 1 https://m.edsoo.ru/5fbc5d
CIIy4aitHOM cl
BEJINYNHBI
3 3aK0H OOJIBITUX 3 1 bubmuoreka [JOK
qucen https://m.edsoo.ru/5fbc5d
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cl
HenpepriBHbIe
ClIy4yaiHbIe bubnunoreka [JOK
BEITUYMHBI 2 https://m.edsoo.ru/5fbc5d
(pactipenenenust cl
)
0 bubmuoreka [JOK
OpMaJIbHOE
2 1 https://m.edsoo.ru/5fbc5d
pacnpeneneHus c1
IToBTOpEHME,
bu6mmoreka [JOK
00001IeHNE 1
19 2 https://m.edsoo.ru/5fbc5d
cUcTeMaTu3aIu c1
sl 3HAHUM T
OBIIEE
KOJIMYECTBO
4 2
YACOB I10 3 3
I[TPOI'PAMME
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
N Kosn4vecTBo 4yacoB Jara JIeKTPOHHBbIE
Kourtpoabn uuppospie
n/ Tema ypoka Bcer H3Y4YEHH
- ble padoThI a o0pa3oBaTesIbHbIE
° pecypchl
MHO)€ecTBO, Onepauu
bu6mmoreka [JOK
HaJl MHOXKECTBaMHU.
1 https://m.edso00.ru/746d5
JunarpamMmsl dce
Diinepa—Benna T
PanmonansHbIe YmCa.
OOBIKHOBEHHBIE U
bu6mmoreka [JOK
JECSTUYHBIEC Ipo0H,
1 https://m.edsoo.ru/be888
MIPOIICHTHI,
093
OCCKOHCYHBIC
MePUONYECKHE IPooH
Apudmernueckue
oTIepaIuu ¢
bubmuorexa [JOK
parMoHaIbHBIMA
1 https://m.eds00.ru/4d7f9
YHUCJIaMH, Sfe
npeoOpa3oBaHus T

YHUCJIOBBIX BLIpa)KCHI/Iﬁ
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https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/4d7f95fe

[Tpumenenue npobeit u
MPOLCHTOB JIA
peIICHUA IMPUKIIAIHBIX

bu6mmoreka [JOK

4 https://m.edsoo.ru/44dd1
3a/1a4 U3 pa3Iu4HbIX 046
oTpaciiel 3HaHu# 1 T
peanbHOM KU3HU
[Tpumenenue apobeit u
MIPOLIEHTOB IS
P bubmuoreka [JOK
pelIeHUs TPUKIATHBIX
5 https://m.edsoo.ru/d99d8
3a/1a4 U3 pa3Iu4HbIX 74
oTpaciiel 3HaHu# 1 T
peanbHOM KU3HU
JleficTBUTEIBHBIC YKCIA. bubmmoreka [JOK
6 PanmonansHbIe 1 https://m.edsoo.ru/2f36a
UppalMOHATILHBIC YK CIIa 36f
Apudmernaeckue
bubmuoreka [JOK
oTIepaIum ¢
7 . https://m.edsoo.ru/a97al
NeHCTBUTENbHBIMU
2d9
YHrCIaMu
[TpubmmxEnneie
BBIYHMCIICHHS], IPABHIIA bubnnoreka [JOK
8 OKpPYIJICHUS, IPUKUIKA https://m.edsoo.ru/cb723
U OLICHKA pe3yJbTara fbd
BBIUMCIICHU I
ToxaecTBa u bu6mmoreka [JOK
9 TOXKJIECTBEHHBIE https://m.edsoo.ru/3a23a
npeoOpazoBaHUs c15
YpaBHEHUE, KOPEHB bubmotexa [JOK
10 paBHeHI/DI > KOP https://m.edsoo.ru/11ac6
yp 8be
bu6mmoreka [JOK
HepageHctBo, pemienne
11 https://m.edsoo.ru/50bdf
HEPaBCHCTBA
26d
bu6mmorekxa [IOK
12 Merona uHTEpBaJIOB https://m.edso0o.ru/775f5
d99
Pemienwne niensix u
JPpOOHO-PALMOHAIBHBIX bubmorexa HOK
13 N https://m.edsoo.ru/6ec7a
YpaBHCHHUU U
107
HEPaBEHCTB
14 KonTponbHas padota no bubmuorexa [IOK

TeMe "MHOXKeCTBa

https://m.edsoo.ru/1914a



https://m.edsoo.ru/44dd1046
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https://m.edsoo.ru/2f36a36f
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https://m.edsoo.ru/a97a12d9
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https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389

palMOHANbHBIX U
JEHCTBUTENBHBIX YUCEI.
PanmonanbsHbie
yYpaBHEHUS U
HEpaBeHCTB"

w
[e}e]
©

OyHKIHS, CIIOCOOBI
3aaHus QyHKIUH.

bu6mmoreka [JOK

15 https://m.edsoo.ru/226ee
B3anmuo 0OpatHbIe abf
byHKIII T
I'padux Gpynkumu.
OO6nacTh onpeneIcHus 1
. bu6mmoreka [JOK
MHO’KECTBO 3HAUCHUI
16 https://m.edsoo.ru/763e7
¢bynkun. Hynu See
¢byukun. [IpomexyTku T
3HAKOIMOCTOSIHCTBA
N n bubmuoreka [JOK
UETHbIC 1 HEUETHBIC
17 FR— https://m.edsoo.ru/ff456
YA 4ad
CTteneHp ¢ meNnbpIM
IOKAa3aTelIeM. bu6mmoreka [JOK
18 Crangapraas ¢popma https://m.eds00.ru/66446
3aIucu d3e
JEHCTBUTEILHOTO YUCITa
Hcnonb3oBanue
noaxoasamei GopMBI
. bop bubmuoreka [JOK
3aIUCH JICHCTBUTCIBHBIX
19 https://m.edsoo.ru/6eadc
YUCEJ JJISl peIIeHUS 61
MPaKTUYECKUX 3a1a4 U T
MIPE/ICTaBICHUS] TAHHBIX
CreneHnast yHKIUA C
dy bubmuoreka [JOK
HATYPaJIbHBIM U IIEIBIM
20 . https://m.edsoo.ru/3f25a
nokazarenem. Eé 047
CBOHCTBaA U TrpaduK -
Apudpmernueckuii bubmuorexa [IOK
21 KOpEHb HaTypaJIbHON https://m.edsoo.ru/d82c3
CTEIICHU 6d4
Apudmernueckuit bubnuoreka [JOK
22 KOpEHb HaTypaJIbHOU https://m.edsoo.ru/fe7fc4
CTEIICHU db
CaoiicTBa but6mmorexa [IOK
23 apu(pMeTHYECKOTO https://m.edsoo.ru/d0fOb

KOpPHS HaTypaJbHON

260



https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
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https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
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https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
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https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
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https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260

CTCIICHHU

CaoiicTBa
bubmuoreka [JOK
apu(pMETHIECKOTO
24 . https://m.edso0.ru/c3389
KOPHS HATypaJbHOM 865
CTCIICHU —
CaoiicTBa
bubmuoreka [JOK
apu(pMETHIECKOTO
25 . https://m.edsoo.ru/444c4
KOPHS HATyPaJIbHOM bac
CTCIICHU —
JleticTBus ¢ bubmuoreka [JOK
26 apu(PMETHIECKUMH https://m.edso0o.ru/54b81
KOPHSMH N—OM CTENeHn 5c5
JeiicTBus ¢ bubnnoreka [JOK
27 apu(METHIECKUMH https://m.eds00.ru/83105
KOpPHAMH N—O} CTENeHn ale
JeiicTBus ¢ bubnnoreka [JOK
28 apu(METHIECKUMH https://m.edsoo.ru/2ablc
KOPHSIMH N—OM CTENEeHU 7bc
JleticTBus ¢ bubmuoreka [JOK
29 apu(METHIECKUMH https://m.edsoo.ru/each0
KOPHSMH N—Ol CTENeHU 53c
JleticTBus ¢ bubmuoreka [JOK
30 apu(pMeTHYECKUMU https://m.edsoo.ru/8a5ad
KOPHSIMH N—O0¥ CTeTeH asl
Pemienue
HDPALHOHATBHEIX bu6mmoreka [IOK
31 PP . https://m.edso0.ru/69106
ypaBHEHUH U
ae/
HEPaBEHCTB
Pemienue
HppALOHATEHBIX bubnmuoreka [JOK
32 N https://m.edso0.ru/9362f
ypaBHEHUH U
ead
HEPaBEHCTB
Pemienne
bubmuorexa [JOK
HPPaIMOHATEHBIX
33 . https://m.edsoo.ru/78d9b
YpaBHCHHU U
391
HEPaBEHCTB
Pemenne
HDPALHOHATBHEIX bubmuorexa [JOK
34 pP . https://m.edsoo.ru/de7ca
YpaBHCHHU U
33e
HEPaBEHCTB
35 Pemenwue bubmmoreka [JOK



https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
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https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
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https://m.edsoo.ru/eacb053c
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https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e

HppanrOHaAIbLHBIX
YpaBHEHUH U
HEPaABEHCTB

https://m.edsoo.ru/87e5e
52d

CgoiicTBa u rpaduk

bubmuoreka [JOK

36 . https://m.edsoo.ru/ebOcc

KOpHsI N-Oii CTeNeHH 5e3
. bubnuoreka [JOK

g7 Cpoffcrsa i rpagik https://m.edsogru/5f29b
KOpHs N-0ii CTeTIeHN 9b5
KonTponbhas pabora no
Teme "ApudMeTndecKuii
KOpEHb N—OW CTENEHHU. bubmoreia HOK

38 https://m.edsoo.ru/f13af6
WppatmonansHele 20
yYpaBHEHHS U
HepaBeHcTBa"
Cunyc, KOcuHyC U bubmmorexa [IOK

39 TaHT'€HC YUCIIOBOTO https://m.edso0.ru/5f605
aprymeHTa ed0
CuHyc, KOCUHYC U bubnnoreka [JOK

40 TaHT'€HC YUCIIOBOTO https://m.edsoo.ru/ec9f4
aprymeHTa d78
ApKcuHyC, apKKOCHHYC bubnuorexa [IOK

41 1 apKTaHI'€HC YK CIIOBOTO https://m.edsoo.ru/b8f5d
aprymeHra 49a
ApKcuHYC, apKKOCHHYC bub6nuorexa [IOK

42 1 apKTaHT€HC YUCIOBOTO https://m.edsoo.ru/f1ff92
aprymeHra 20
Tpuronomerpuueckas
OKPY’KHOCTB,
onpesieene bubnuorexa [JOK

43 https://m.edsoo.ru/6df19
TPUTOHOMETPHYECKUX 540
(GyHKIUH 4HUCIOBOTO o
apryMeHTa
Tpuronomerpuueckas
OKPYKHOCTB,
onpesienene bubnmnoreka [JOK

44 https://m.edsoo.ru/6b61c
TPUTOHOMETPHUYECKUX 579
(GyHKIUH 4HUCI0OBOTO -
apryMeHTa
OcHOBHBIC bubmuorexa [JOK

45 TPUTOHOMETPUYECKHUE https://m.edsoo.ru/6ed2b

(bopMyIIbI

3ba
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https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
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OCHOBHEBIE

bu6mmoreka [JOK

46 TPUTOHOMETPUUECKHE https://m.edsoo.ru/fcdd2
(hopMyIBI aZe
OcHOBHBIC bubmuoreka [JOK

47 TPUTOHOMETPUYECKUE https://m.edsoo.ru/b8a0ff
(hopMyIBI 2f
OcCHOBHBIC bubmuoreka [JOK

48 TPUTOHOMETPHYECKHE https://m.edsoo.ru/12d14
(hopMyIBI 13c
[Ipeo6pa3zoBanue bubnmoreka [JOK

49 TPUTOHOMETPUUICCKUX https://m.edsoo.ru/e248c
BBIPAYKECHU I 5fc
[IpeobpaszoBanue bubnuoreka [IOK

50 TPUTOHOMETPHUECKUX https://m.edsoo.ru/09ba5
BBIPAKEHUI b3d
[IpeobOpaszoBanue bubnuoreka [IOK

o1 TPUTOHOMETPUYECKUX https://m.edso00.ru/1f465
BBIpKCHUI 5da
[Ipeobpa3zoBanue bubnmoreka [JOK

52 TPUTOHOMETPUUECKUX https://m.edsoo.ru/76ce9
BBIPAKEHHI 958
[Ipeobpa3zoBanue bubnmoreka [JOK

53 TPUTOHOMETPUYECKHUX https://m.edsoo.ru/8fa59
BBIPAKEHUN 8b5
Pemenne bu6mmoreka [JOK

54 TPUTOHOMETPUYECKHUX https://m.edsoo.ru/6baef
ypaBHEHUI el9
Pemenne bu6mmoreka [JOK

55 TPUTOHOMETPUYECKUX https://m.edsoo.ru/alf8d
YpaBHEHUU 141
Pemenne bu6mmoreka [JOK

56 TPUTOHOMETPHYECKUX https://m.edsoo.ru/65a0f
YpaBHEHUI 2d0
Pemenne bu6mmorexa [IOK

57 TPUTOHOMETPUYECKUX https://m.edsoo.ru/0d8a7
YpaBHEHUI 70d
Pemenne bu6mmorexa [IOK

58 TPUTOHOMETPUYECKUX https://m.edsoo.ru/cec28
ypaBHEHUH 774

59 Pemienne bu6mmorexa [IOK

TPUTOHOMETPUYECKUX

https://m.edsoo.ru/e6eec
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https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650

ypaBHEHUH

O06001IeHne 110 TeEMaM
"OCHOBHEIE

TPUTOHOMETPHUYECKUE bubmotera [IOK
60 https://m.edsoo.ru/ae44a
(hopMyIIbL. cdc
Tpuronomerpudeckue T
ypaBHeHUs"
KontposbHas pabota mo
Tteme "PopMyJibl
TPUTOHOMETPHUH. bubnuoreka [IOK
61 Tpuronomerpuyeckue https://m.edsoo.ru/b46a8
ypasaenus"/Bcepoccuiic 228
Kas IpOBEPOYHAS
paborta
HTorosas KOHTpOJIbHAsS bubmmoreka [JOK
62 pabota / Bcepoccuiickas https://m.edsoo.ru/188bb
poBepoYHas paboTa féc
O6o06meHue,
CHCTEMATH3allHs 3HAHHI bu6mmoreka [JOK
63 3a Kypc anreopsl U https://m.edso0o.ru/33e66
Hayajl MaTeMaTH4eCKOI 0 29
ananmza 10 kmacca
Apudmerrnueckas u
reoMeTpHYecKast
MIPOTPECCHUH.
Hcnonb3oBanue bubmorexa LHOK
64 https://m.edso00.ru/d3666
MPOTPECCUU JIS of8
pelIeHus peaTbHbIX
3a/1a4 MPUKIATHOTO
Xapakrepa
beckoneuno
yOBIBaroIas
reoMeTpuyecKas
nporpeccusi. Cymma bubmorexa HOK
65 https://m.edsoo.ru/1cbf7
OCCKOHEYHO 2b1
yObIBaroOIIeH
r€OMETPUYECKOM
MPOTPECCUU
Dopmyiia CIOKHBIX bubmotera [JOK
66 HOLEHTO https://m.edso0.ru/538fc
437
67 dopmyiia CIOKHBIX bubnuorexa [JOK
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MPOLIEHTOB

https://m.edsoo.ru/c2627
eca

O0001enue,

cUCTeEMAaTH3alud 3HAaHNUN

bu6mmoreka [JOK

68 3a Kypc anreOpsl u 1 https://m.edsoo.ru/49f1b
Hayvaj MaTeMaTH4eCKOro 827
ananu3a 10 kimacca
OBIIEE KOJIMYECTBO 68 4
YACOB I10 [TPOTPAMME
I'eomerpus
N KosmuecTBo yacoB Jlara DJIEeKTPOHHbIE
KoHuTpoibH uu¢ppoBbie
n/ Tema ypoka Bcer U3ydeHu
- o ble padoThI a o0pa3oBaTe/IbHbIE
pecypchl
OCHOBHBIE TIOHATHS
CTEPEOMETPHUH:
TOYKA, IpsMasi,
IIJIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuina bubmuoreka [JOK
1 M300pakeHHs Ha 1 https://m.edsoo.ru/aecc77
PHUCYHKAX: cd
M300paxKeHUs
IJIOCKOCTEM,
napauieNbHbIX
MPSIMBIX (OTPE3KOB),
CepeMHBI OTPE3Ka
[TonsiTus:
[IEPECEKAIOIIHNECS bubnuorexa [JOK
2 IUIOCKOCTH, 1 https://m.edsoo.ru/2d8a9c
MepeCceKarIInecs 99
npsiMasi M MI0CKOCTh
ITonstus:
[IEPECEKAIOIIMECS bubnnoreka [JOK
3 IUIOCKOCTH, 1 https://m.edsoo.ru/db685e
HepeceKaroImecs 73
npsiMasi M IJI0CKOCTh
3HaKOMCTBO C
MHOTOTpaHHUKaMH, bubmmorexa [TOK
4 1 https://m.edsoo.ru/a63959
u300pakeHune ed
MHOTOTPaHHUKOB Ha
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pHUCYHKaX, Ha
IIPOEKIIMOHHBIX
yeprexax

Hauvanbnbie
CBesieHUs 0 KyOe u
nupamuie, ux

bu6mmoreka [JOK

) . https://m.edsoo.ru/b30dff3
Pa3BEPTKU U MOJICIIH. g
Ceuenus B
MHOTOTPaHHUKOB
HauanbHbie
CBesIeHUs 0 KyOe u
IHpaMute, HX bu6mmoreka [JOK
6 . https://m.edsoo.ru/3d8ffd3
pa3BEPTKU U MOJIEIIH. )
CeueHnus h
MHOTOTPaHHUKOB
[TonsiTre 06
AKCHOMATHYECKOM
MIOCTPOEHUH bubnmoreka [JOK
7 CTEPEOMETPUH: https://m.edsoo.ru/Occ5caf
AKCUOMBI €
CTEpEeOMETPUU U
CJICJICTBUS U3 HUX
[Tonstre 06
AKCHOMAaTHYECKOM
IIOCTPOECHUN bubnnorexa [JOK
8 CTEPEOMETPUU: https://m.eds00.ru/239c8c
AKCHOMBI b4
CTEPEOMETPUH U
CIICJICTBUS U3 HUX
[Tonsitre 06
AKCHOMAaTHYECKOM
MIOCTPOEHUU bub6nuorexa [IOK
9 CTEPEOMETPHH: https://m.edsoo.ru/65c6b1
AKCHOMBI 06
CTEPEOMETPUH U
CIIEJICTBUS U3 HUX
[Tonsitue 06
AKCHOMAaTHYECKOM
HoCTpOCHMH bubnuorexa [IOK
10 https://m.edsoo.ru/258fc2
CTEPEOMETPHH: 45
AKCHOMBI

CTCPCOMCTPUH U
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CJIICACTBHUA U3 HUX

B3anmuoe
pacrosaoKeHue
IPSIMBIX B
POCTPaHCTBE: bubmmorexa [JOK
11 https://m.eds00.ru/1a2520
nepeceKaroIuecs, P
napajiesibHbIe U
CKpEIIMBAaOIINECs
npsiMble
[TapamnensHOCTD
TPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE: bubnmoreka [JOK
12 napajuieibHbIC https://m.edsoo.ru/93ad36
IpsMBIE B b3
MIPOCTPAHCTBE;
napauieNTbHOCTh
TPEX NMPAMBIX
[TapaniensHOCTH
MPSIMBIX U
UIOCKOCTeH B bubmmorexa [IOK
13 https://m.edsoo.ru/ee1d19
IIPOCTPAHCTBE:! b9
[TapannensHOCTH T
IPSIMOM M TNIOCKOCTH
Vrawi ¢ bu6mmoreka [IOK
14 COHAIIpaBJICHHBIMU https://m.edso0o.ru/9f4071
CTOpPOHAMU b9
VYron mexnay bubnuotexa [JOK
15 PSIMBIMU B https://m.edsoo.ru/fe7338
POCTPAHCTBE 62
VYron mexmy bubnunoreka [JOK
16 pSIMBIMU B https://m.edso00.ru/2935a9
POCTPAHCTBE a0
[TapannenbHOCTD
e bubnmnoreka [JOK
17 https://m.edsoo.ru/2e18f2
napaiebHbIe 55
TUTOCKOCTH
CsoiicTBa bubmuoreka [JOK
18 napaIebHBIX https://m.edsoo.ru/e504d6
MIOCKOCTEHN 56
19 [Ipocreiimue bubnuorexa [IOK

MMPOCTPAHCTBCHHBLIC

https://m.edsoo.ru/4a28dc



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

¢buryps! Ha
TUIOCKOCTH:

TeTpa’ap, KyoO,

napajuiesienumne/
bubmuoreka [JOK
20 [TocTpoenue ceueHuit https://m.edso00.ru/1d434d
of
bu6mmoreka [JOK
21 ITocTpoenue ceueHuit https://m.edsoo.ru/ec26fe5
d
KonTponbnas pabota
o Teme "lIpsambie u
MIJIOCKOCTH B bubmuoreka [JOK
22 MPOCTPAHCTBE. https://m.edsoo.ru/9a0a%
[TapannenpHOCTH 56
MPSIMBIX |
MJI0CKOCTEH"
[Tepnien quKyIsIpHOCT
b IPAMON U
10CKOCTIL: bubmuoreka [JOK
23 https://m.edsoo.ru/b19f6a
NepHEHINKYIISIPHBIC 54
npsiMbIE B
MIPOCTPAHCTBE
[Ipssmble
napajuieIbHbIC U bubmorexa HOK
24 https://m.edsoo.ru/0acllc
NepIEHINKYIISIPHBIC o5
K TUTOCKOCTH
IIpsimMble
HapaebHbe 1 bub6nuorexa [IOK
25 https://m.edsoo.ru/ba5459
NepIEHINKYIISIPHBIC 66
K TUTOCKOCTH
ITpusnax
NePHEHANKYISIPHOCT bubmorexa HOK
26 N https://m.edsoo.ru/f85bfc4
U TIPSIMOM U 6
TIJIOCKOCTH
[Ipusnaxk
NePHEHANKYISIPHOCT bubmorexa HOK
27 N https://m.edsoo.ru/79165d
U TIPSIMOI U 15
MIJIOCKOCTH
Teopema o npsmoit bubnnoreka [JOK
28 NEPIEHIUKYIISIPHON https://m.edso00.ru/635¢50

IIJIOCKOCTH

87



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087

Teopema o npsimoit

but6mmoreka [IOK

29 NEPIEHIUKYIISPHON https://m.edsoo.ru/bd3745
IIIOCKOCTH f8
Teopema o npsimoii bubnnorexa [JOK
30 NepHeHANKYIISIPHON https://m.edsoo.ru/7d1883
IIIOCKOCTH 4b
[lepnienaukymsp u
HAKJIOHHBIE:
paccTosiHue OT TOYKU bubnnoreka [JOK
31 IO IIOCKOCTH, https://m.edso0.ru/33c477
paccTosHUE OT d3
IPSIMOM 110
TJIOCKOCTH
[Iepnenpukymnsp u
HaKJIOHHBIE:
pPaccTOsIHUE OT TOUKH bubnuoreka [IOK
32 IO IIOCKOCTH, https://m.edsoo.ru/66fefad
PacCTOSHUE OT d
psSIMOM 110
TUIOCKOCTH
[Iepnenpukynsp u
HAKJIOHHBIE:
paccTostHUE OT TOYKHU bubnnorexa [JOK
33 JIO TIJIOCKOCTH, https://m.edsoo.ru/a5b7b8
paccTossHUE OT e3
IPsAMOH 10
IJIOCKOCTH
[lepnenaukymnsp u
HaKJIOHHBIE:
paccTostHUE OT TOYKHU bubnnorexa [JOK
34 JIO TIJTOCKOCTH, https://m.edsoo.ru/dbee22
paccTosiHue OT bc
psAMOU 10
IJIOCKOCTH
VYrael B
IIPOCTPAHCTBE: yTOJI bubmorexa HOK
35 . https://m.edsoo.ru/6b61b2
MEXIy TIPSMOU 1 bl
IJIOCKOCTBIO
JIByrpaHHbIi yrou, bubnnorexa [JOK
36 JMHENHBIN Yroi https://m.edsoo.ru/5fa0b3
JIBYTPaHHOIO yTiia ce
37 JIByrpaHHbIi yToOn, bubnuorexa [JOK



https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce

JIMHEUHBIN Yol
JBYT'PaHHOI'O yTIila

https://m.edsoo.ru/c7c777
ed

[leprien quKyIsIpHOCT

b IJIOCKOCTEH: bubmuoteka [JOK
38 IIPU3HAK https://m.edsoo.ru/ec3e2d
IEPIEHIUKYIIAPHOCT a3
Y JIBYX IJIOCKOCTEM
[TepnenauKyIIPHOCT
b IJTIOCKOCTEH: bubmuorexka [JOK
39 IIPU3HAK https://m.edsoo.ru/ed9e2a
IEPIEHIUKYIIAPHOCT e
Y JIBYX IJIOCKOCTEU
[Tepnien quKyIsIpHOCT
b INIOCKOCTCH: bu6mmoreka [JOK
40 IPU3HAK https://m.edsoo.ru/ba75dc
HEPIEHANKYIAPHOCT o7
Y JIBYX IJIOCKOCTEM
Teopema o Tpéx bubmuorexka [JOK
41 https://m.edsoo.ru/e4972c
MEPICHIUKYIIpax dc
Teopema o Tpéx bubnnoreka [JOK
42 https://m.edso0o.ru/52188a
HMEPIEHINKYIIApaX 7d
Teopema o Tpéx bubnuotexa [JOK
43 https://m.edsoo.ru/9f2467
HEPIEHINKYIIApaX 6
KonTtponbHnas padora
10 TCMaM
T?f{iizﬁfzy“"pmc Bu6morexa LIOK
44 . https://m.edsoo.ru/5b971e
I0cKoCcTe" u f
"Vriael Mexny -
PSIMBIMU U
IJIOCKOCTSIMU"
Ilonsarue
MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOTpaHHVIKa, bubnnorexa [JOK
45 https://m.edsoo.ru/2d24e8

BBIITYKJIBIC
HEBBIITYKJIBIC
MHOTI'OT'paHHUKH;
pa3BEpTKa

73



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

MHOTI'OrpaHHHUKa

46

[Ipusma: n-yronpHas
npu3Ma; rpaHy u
OCHOBaHUS IPU3MBI;
npsiMasi 1 HaKJIOHHAs
PU3MBbI; OOKOBAs U
MOJIHASI TOBEPXHOCTh
MPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63
ad

47

[Tapamenenunen,
IIPSIMOYTOJIbHBIN
napajuiesaenumnes u
€ro CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/8a7be6
83

48

49

[Tupamupa: n-
yroJibHasi MUpamMuaa,
IPaHU U OCHOBaHUE
NUpaMU/JIbl; OOKOBast
Y TIOJIHAs
IIOBEPXHOCTh
IIUPAMHU/IBL;
IIpaBWIbHAA U
yCceu€HHas nupaMua

[IpaBunbHbBIE
MHOTOTPaHHUKHU:
MIOHSITHE
IIPABUJIBHOTO
MHOTOTPaHHHKa;
IpaBWIbHAs MIpU3Ma
U TIpaBUJIbHAS
NUPaMU/JIA;
IpaBWJIbHAS
TpeyrojabHas
nUpaMuIa 1
MIPaBUIIbHBIN
TETpa’ip; KyO

bubmuorexka [JOK
https://m.edsoo.ru/fblcd0
ab

bu6mmoreka [JOK
https://m.edsoo.ru/074c88
65

50

IIpencraBnenue o
IIPABUJIBHBIX
MHOI'OI'PAHHUKAX:
OKTadJIp, 10AEKadIP
U MKOCadIIp.

bu6mmorekxa [IOK
https://m.edsoo.ru/a0fdd5
bf

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs

bubmuoreka [JOK
https://m.edsoo.ru/b9e777
d9



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

OTHOCHUTEJIBHO TOUYKH,
IIPSIMOM, TIOCKOCTH.
DIEMEHTHI
CUMMETpUU B

UpaMuIax,
napasureseumne1ax,
IIPABHIIbHBIX
MHOTOTPaHHHUKAX
Brruucnenue
3JIEMEHTOB bubnmoreka [JOK
52 MHOTOTPaHHUKOB: https://m.edsoo.ru/6¢cdbec
pé0pa, AnaroHanm, ef
YTIIBI
[Tnomans 6OKOBOM
MOBEPXHOCTH U
MOJIHOM ITOBEPXHOCTH
IpAMO# TIDE3MEL, bubmuoreka [JOK
53 . https://m.edsoo.ru/37d841
TUIONIA/ b OCHOBaHUH, e
TeopemMa 0 OOKOBOH _
MTOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomane 6okoBOM
MTOBEPXHOCTH U
MOBEPXHOCTH
MPaBUJIbHOMN bub6nuorexa [IOK
o4 MApaMUbl, TEOPEMA https://m.eds00.ru/5603e3
0 TIomaaK 6OKOBON 0Ob
MOBEPXHOCTHU
YCEUEHHOU
TUPaAMUJIBI
KonrponsHas pabora bubnnorexa [JOK
55 10 TeMe https://m.edsoo.ru/a95f5¢c
"MHOrorpaHHuKH" 04
bu6mmorexa [IOK
56 [Tonsarue 06 06vEMe https://m.edso0.ru/7ad002
Ob
bu6mmorexa [IOK
57 O0BEM TUpaMHUTBI https://m.edso0o.ru/235171
b3
bubmuoreka [JOK
58 O0BEM TUPAMHTBI https://m.edsoo.ru/f47dfef

d



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd

bubmuoreka [JOK

59 O0BEM TUpamMubI https://m.eds00.ru/79¢103
12
bubmuoreka [JOK
60 O0BEM TMpamMu bl https://m.edsoo.ru/2faadc3
f
bu6mmoreka [JOK
61 O0BEM TTPU3MBI https://m.eds00.ru/798536
08
bu6mmoreka [JOK
62 O0BEM TTPU3MBI https://m.edsoo.ru/1e0538
90
bubmuoreka [JOK
63 O0BEM TIPU3MBI https://m.edsoo.ru/482d3f
51
KontponsHas pabora bubnuorexa [IOK
64 1o Teme "OObEMBI https://m.edsoo.ru/28a657
MHOTOIPaHHHMKOB" 3c
[ToBTOpEHHE,
000011IEHNE
CUCTEMAaTH3AIIHS bubmotera [JOK
65 . https://m.edsoo.ru/098bed
3HaHul. [locrpoenue ad
CCUCHUN B
MHOTOTPaHHHKE
IToBTOpEHUE,
000011IeHNE
CUCTEMAaTH3aIIH
3HaHui. Beruucienue
pacCTOSTHUMN: MEXKTY bubnunoreka [JOK
66 JIBYMsSI TOUKaMHU, OT https://m.edsoo.ru/f7792h
TOYKH JI0 MPSIMOMA, OT a9
TOYKH JI0 TJIOCKOCTH,
MEXIY
CKPEIIUBAOIIAMUCS
TPSIMBIMU
Mrorosas bubnmnoreka [JOK
67 https://m.edsoo.ru/b9146b
KOHTpOJIbHAsI paboTa <0
IToBTOpEHME,
00001IeHNE bubmuoreka [JOK
68 cHUcTeMaTH3aIus https://m.edso00.ru/56765e

3HaHuii. Beruncienue
YIJIOB: MEXIY

8b



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

CKPELIUBAIOIIMMUCS
IIPSAMBIMH, MEXIY
IPsIMOH U
IUIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,
YTIIOB MEKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO

YACOB I1O0 68
I[TPOTPAMME

BeposiTHOCTH M CTATHCTHKA

KoaunuecTBO 9acoB

Ne

n/ Tema ypoka Bce Kontpouy

HBbIE

n ro
padoTbI

IIpakTnyec
KHe
padoTbI

Jlara
HU3yYeH
us

DJIeKTPOHHbIE
mudposbIe
oOpa3oBaTeJibHbIE

pecypchl

IIpencraBnenu

€ JJaHHEIX C

1 TTOMOTITBIO 1
Ta0IUI U

JIuarpamMm

bubmuorexa [JOK
https://m.edsoo.ru/25¢
6d12b

Cpennee
apudmeTnyeck
oe, MeJTMaHa,
HauOoJibIee U
HauMEHbIIIee
3HAuEHUS,
pa3Max,
TUCTIEpCHS,
CTaHJAPTHOE
OTKJIOHEHHE
YHUCIIOBBIX
HabopoB

bubmmoreka [IOK
https://m.edsoo.ru/dd
00738d

Cpennee
apudmeTnyeck

oe, MeJIMaHa,
HauOoJbIIee U

3 HauMEHbIIIee 1
3HAUEHUS,

pa3Max,

TUCTIEPCHS,
CTaHJapTHOE

bu6nuoreka [IOK
https://m.edso0.ru/98
645f6¢



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/98645f6c

OTKJIOHEHHE
YUCIIOBBIX
HabopoB

Cpenuee
apupMeTHIeCcK
oe, MeJINaHa,
HauOobIIee U
HaMMEHBIIICe
3HAYCHUS,
pasmax,
JUCTICPCHS,
CTaHJAPTHOE
OTKJIOHEHHE
YHCIOBBIX
HabopoB

Ciyuaiinsle
9KCIIEPUMEHTHI
(omBITHI) U
CIIy4JaiiHbIe
COOBITHS.
DneMEeHTapHBI
€ coObITHUs
(ucxompl)

bu6nuoreka [IOK
https://m.edsoo.ru/7c9
033a8

bubmuorexa [JOK
https://m.edsoo.ru/34
7clb78

BepostHocTh
CIIy4ailHOTO
COOBITHS.
BepostHocTn
COOBITHIA B
OTBITAX C
PaBHOBO3MOKH
BIMH
AJIEeMEHTapHBIM
1 COOBITUSIMH

BepostHocTh
CIIy4aitHOTO
COOBITHSL.
[TpakTnueckas
pabota
Onepanuu Haj
COOBITHSIMH:
MepeceueHue,
00beTMHEeHNE

bubmmoteka [IOK
https://m.edsoo.ru/64
d75244

but6mmoreka [IOK
https://m.edsoo.ru/5e8
fa94a

but6mmoreka [IOK
https://m.edsoo.ru/22
1c622b



https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/221c622b

COOBITHIA,

MIPOTUBOMIOJIOK

HBIC COOBITHSL.

JnarpaMmbl

Ditnepa

Onepanuu Haj

COOBITHSIMM:

MepeceUcHueE,

00bCANHCHHE bu6nuoreka [IOK
9 COOBITHH, https://m.edsoo.ru/ccl

MIPOTUBOIIOJI0X Ocle2

HBIE COOBITHSL.

Jwnarpammsl

Ditnepa

dopmyna bubnmnorexka HOK
10 CIIOYKEHUS https://m.edso00.ru/30

BEpPOSTHOCTEH 57365d

YcaoBHas

BEPOSTHOCTD.

YMHOXKEHHE bubnnoreka IIOK
11 BEPOSITHOCTECH. https://m.edsoo.ru/9a4

Hepeso 08d25

CIIy4ailHOTO

HKCIIEPUMEHTA

YcnoBHast

BEPOSITHOCTb.

VYMHOXEHUE bu6nuoreka [IOK
12 BEPOSATHOCTEM. https://m.edsoo.ru/ble

Hepeso 76d3a

CIIy4ailHOTO

JKCIIEpPUMEHTA

YcnoBHas

BEPOSITHOCTb.

YMHOKEHUE bu6nuoreka [IOK
13 BEPOSITHOCTEH. https://m.edsoo.ru/47f

Hepeso b6bl1l

CIIy4aitHOTO

IKCIIEPUMEHTA

®opmyna bubmuoreka [JOK
14 MTOJTHOM https://m.edso0.ru/15

BEPOSATHOCTH 941bec
15 dopmyna bubmmotexa [JOK



https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/15941bec

MOJIHOM https://m.edsoo.ru/a9e
BEPOSITHOCTH c13c8
dopmyna
TTOJTHOM bubmuorexa [JOK
16 BEPOSATHOCTH. https://m.edsoo.ru/e3d
HezaBucumeie d5ac9
COOBITHS
KoHTpostbHas bu6nmoreka [IOK
17 https://m.edso00.ru/29
pabora dc6eh9
KomMOuHaropu bubnuorexa [{OK
18 0€ MPaBHIIO https://m.eds00.ru/22
YMHOXKEHHUS 70cf70
TepecTaHoBKu bu6mmoreka [IOK
19 1 axtopua https://m.edsoo.ru/d5
8ce6dl
bu6mmoteka [IOK
20 Huero . https://m.edsogruﬂg
COYCTaHUM 04dfb0
TpeyronpHuk
ITackans. bu6nuoreka [IOK
21 ®opmyna https://m.edsoo.ru/fad
onHoMa 7998f
HeroTona
bunapHb1i
CITy4aHBIN
OTIBIT
(uctmipITaHue),
ycrnex u
Heyaqa. bubnmnorexka HOK
22 HezaBucumbie https://m.edsoo.ru/2el
HUCIIBITAHMS. 2368
Cepus
HE3aBHCUMBIX
HCHOBITAaHUHN JI0
MEepPBOTO
ycrnexa
Cepus
N — bu6nuorexa LIOK
23 S https://m.edsoo.ru/e95
72268
beprymm
24 Cepus bu6nuorexa LIOK



https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/e9572a68

HE3aBUCHUMBIX https://m.edsoo.ru/f4a
HUCIILITaHUH. 15a14
[IpakTueckas
pabora ¢
HCII0JIb30BaHU
eM
3JICKTPOHHBIX
Ta0JIHI]
. bubnmoreka [IOK
CnyyvaitHas
25 https://m.edsoo.ru/63
BCIINMYHHA
9be9aa
Pacnpenenenu
e
N bubnnoreka IIOK
BEPOSITHOCTEH.
26 1 https://m.edsoo.ru/6dc
narpamMma 7§39
pacnpeneneHu
s
Cymma u
bubnnoreka IIOK
MIPOU3BEICHUE
27 TVATHEX https://m.edsoo.ru/51
y b7edsf
BEJINYNH
Cymma u
HPOH3BECHHE bu6nuoreka [IOK
28 JI; TaHHEX https://m.edsoo.ru/c27
oy 57cc3
BEJINYUH
[Ipumepsr
acIpeIeIcHI
; 5 fOM . bu6nuoreka [IOK
29 r, eTOITeCK https://m.edsoo.ru/91e
comeTpurce 08061
oe
OMHOMHAJIBHOE
[Ipumepsr
acIpeIecHn
IV) P bubnuotexa [JOK
i, B TOM YHCIIE
30 https://m.edsoo.ru/5af
TeOMETPHUYECK £05F
oen
OMHOMHAJIBHOE
IToBTOpEHME,
but6mmoreka [IOK
00001IeHE U
31 JCTeMATHAA https://m.edsoo.ru/0f4
crcTeMatisan d3cd?
W 3HAHUN
32 [ToBTOpEHHE, bubnuotexa [JOK



https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/0f4d3cd7

00001eHNE 1 https://m.edsoo.ru/e01
cucTemMarusaig a3dc4
WSl 3HAaHUMU
Hrtorosas bubmuorexa [JOK
33 KOHTPOJIbHAS 1 1 https://m.edsoo.ru/a98
pabora 5ae79
[ToBTOpEHME,
oGoGmerHe 1 bu6nuoreka [IOK
34 1 https://m.edsoo.ru/1d
CHCTeManBau dcase0
Wl 3HaHUH
OBIIEE
KOJIMYECTBO
34 2 2
YACOB I10
I[TPOI'PAMME
11 KJTIACC
No KosunyecTBo yacoB Nara DJIeKTPOHHbIE
KonTpoabsu mudposbIe
n/ Tema ypoka Bce U3ydeH
ble padoThI o0pa3oBaTejbHbIE
I ro usi
pecypchl
Crenens ¢ parmoHaIbHBIM bubmorexa [OK
1 P 1 https://m.edso0.ru/a52
MoKa3areieM 939b3
bubmmoteka [IOK
2 CaolicTBa CTENEHU 1 https://m.edsoo.ru/ff60
1408
IIpeoOpazoBanue bubnmnorexka HOK
3 BBIPKEHUH, COIePIKAIUX 1 https://m.edsoo.ru/3d8
paLMOHAIBHBIE CTETIEHU 7e248
IIpeoOpazoBanue bubnmnorexka HOK
4 BBIPAKEHUH, COIEpIKALLUX 1 https://m.edso0o.ru/343
palMOHAIBHBIE CTENIEHU c6b64
[IpeoGpa3zoBanue bubmuoreka [JOK
5 BBIPAKEHUH, COEpPIKALIUX 1 https://m.eds00.ru/406
panroOHAIbHBIC CTEIICHH 4d354
[TokazarenpHbIC ypaBHEHUS Bubmorexa TIOK
6 P 1 https://m.edsoo.ru/be7
Y HEpaBEHCTBA 6320¢
7 [Toka3zaTenbHbIE ypaBHEHUS 1 bubnmoreka [JOK

1 HEpaBEHCTBA

https://m.edsoo.ru/3d4



https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0
https://m.edsoo.ru/1ddca5e0
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009

08009

IlokazaTennHBIC YpaBHCHHA

bubnuoteka LIOK

8 https://m.edsoo.ru/bd5f
U HEpaBEeHCTBA foec
IToka3zaTenbHble ypaBHEHUS bubmmorexa [IOK
9 1 HepaBeHCTEa https://m.edsoo.ru/cebf
10c6
ITokaszaTenbHble ypaBHEHUS bubmorexa LOK
10 1 HepaBeHCTBa https://m.eds00.ru/536
de727
[Toka3zarenbHast GpyHKIMS, & bubmorexa LOK
11 cBoficTBa 1 rpadhiK https://m.eds00.ru/85b
8132
Kontposnbnas pabota mo
teMe "CTeneHs ¢
palMOHAIbHBIM bubmnoreka IIOK
12 [OKa3aTeJIeM. https://m.edsoo.ru/58e
[TokazarenbHast QyHKIHSL. 8e2f2
[Toka3zaTenbHble ypaBHEHUS
1 HepaBeHcTBa"
bubmuorexa [JOK
13 Jlorapudwm yucia https://m.edsoo.ru/3e3
230d4
JlecATUYHBIE U HATypaJlbHbIE bubmorexa LHOK
14 https://m.edsoo.ru/lea
sorapupmbl 72162
[IpeoOpa3oBanue bubmuoreka [JOK
15 BBIPAYKEHHI, COJIEPKAINAX https://m.edsoo.ru/da4
sorapudmbl 8154c
IIpeoOpazoBanue bubnmnorexka HOK
16 BBIPAKEHUH, COAEPIKALLUX https://m.edsoo.ru/4bef
sorapudmbl fo3b
IIpeoOpazoBanue bubnmnorexka HOK
17 BBIPAKEHUH, COIEpPIKALUX https://m.edsoo.ru/fel8
sorapupmbl 9f2d
[Ipeo6pa3zoBanue bubmuoreka [JOK
18 BBIPAKEHUH, COIEpIKALLUX https://m.edsoo.ru/fadb
sorapuMbI 8aad
bu6muoreka [JOK
19 Jlorapuuriccxie https://m.edsogru/303
YpaBHEHUS U HEPaBEHCTBA 4724e
20 Jlorapudpmuueckue bubmmoreka [IOK



https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e

YpPaBHEHMS U HEPABEHCTBA

https://m.edsoo.ru/712
ac2d9

bu6nmoreka [IOK

21 Jlorapuriccrie https://m.edsoo.ru/9e3f
ypaBHEHUs U HEPAaBEHCTBA
4bc9
bubnmnoreka HOK
gp  Jlorapupammicciare https://m.edsog)l.ru/15b
ypaBHEHHS U HEPAaBEHCTBA clcfb
Jlorapudmudaeckas bubnmnoreka HOK
23 ¢byHKIMS, €€ CBOICTBA U https://m.edsoo.ru/d68
rpaduk bbe9d
Jlorapudmudaeckas bubnmnoreka HOK
24 ¢byHKIHA, € CBOWCTBA U https://m.edsoo.ru/9d1
rpaduk 02051
Tpuronomerpuyeckue bubnuorexa [HOK
25 (GyHKIMHU, UX CBOHCTBA U https://m.edsoo.ru/beef
rpaduKu 1646
Tpuronomerpudeckue bubnuotexa [HOK
26 (GyHKIIUH, UX CBOWCTBA U https://m.edsoo.ru/d2e
rpaduku 4601b
Tpuronomerpudeckue bubnuotexa [HOK
27 (GyHKIIUH, UX CBOWCTBA U https://m.edsoo.ru/ha9
rpaduxu dag6d
Tpuronomerpuyeckue bubnuoreka [JOK
28 (GyHKIMH, UX CBOWCTBA U https://m.edsoo.ru/24a
rpaduku b3c53
[Ipumepsl bubnuoreka [JOK
29 TPUTOHOMETPUUECKUX https://m.edsoo.ru/527
HEPaBEHCTB 2b9al
ITpumepsl bubnmnorexka HOK
30 TPUTOHOMETPUYECKHUX https://m.edsoo.ru/0c8
HEPABEHCTB 37397
ITpumepsl bu6muoreka [JOK
31 TPUTOHOMETPUYECKUX https://m.edsoo.ru/e6e
HEPABEHCTB 1901f
[Tpumepsr bubmuoreka [JOK
32 TPUTOHOMETPUYECKUX https://m.eds00.ru/0f90
HEPABEHCTB 3c75
KonTponbHas pabora no bubmuoreka [JOK
33 teme "Jlorapudmuaeckas https://m.edsoo.ru/101

byHKIHS.

30727



https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727

Jlorapudpmuueckue
yYpaBHEHUS U

HepaBeHcTBa. Tpuronomerpu
yeckue QYHKIMU U UX
rpaduku. Tpuronomerpuuec
KHE HepaBeHCTBA"

bu6nuoreka [IOK
34 HenpepriBable hyHKIIUN https://m.eds00.ru/403
bfb0d
Meroa UHTEPBAJIOB IS bubmorexa LOK
35 https://m.edsoo.ru/6db
pereHus] HEPaBEHCTB 0b423
Meto1 UHTEPBAIOB ISt bubmorexa [JOK
36 https://m.edsoo.ru/0ad
pelicHusT HEPaBEHCTB beelb
bubmuorexa [JOK
37 [TpousBoaHas GyHKIIUU https://m.eds00.ru/073
lad3d
bubnnoreka IIOK
38 [TpousBomHas GyHKIIUN https://m.edso0o.ru/723
dd608
['eomerpuueckuii u bubnmnoreka [HOK
39 (bu3nIecKuil CMBICI https://m.edsoo.ru/6¢8
IPOU3BOIHOIM d36ff
I'eomerpuueckuit u bubmuorexa [JOK
40 (bu3nuecKkui CMbICT https://m.edsoo.ru/a4l
HPOM3BO/THOM 3ecad
TpomsBoHbIe bubmmorexa [JOK
41 . https://m.edsoo.ru/c75
3JIeMEHTApHBIX QYHKIIUHA 5005
TTpousBosHbie bu6mmoteka [IOK
42 . https://m.edsoo.ru/14a
3JIeMEHTapHBIX QyHKIIUHA b3cdb
[IpounsBoHAs CyMMBI, bu6nuoreka [IOK
43 MIPOU3BEICHNUS, YaCTHOTO https://m.edsoo.ru/c12
byHKIHIi a0552
[Ipoun3BoHAs CyMMBI, bu6nuoreka [IOK
44 IIPOU3BEICHHUS], YACTHOTO https://m.edsoo.ru/d59
byHKIHIi 8f201
[IpousBoHas CyMMBlI, bu6mmoreka [JOK
45 MPOU3BE/ICHHUS], YACTHOTO https://m.edsoo.ru/lde

byHKIHIi

34d4d



https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d

IIpuMeHeHne poOU3BOJHOU
K UCCIIEeIOBAaHUIO (DYHKITUH

but6mmoreka [IOK

46 https://m.edsoo.ru/17af
Ha MOHOTOHHOCTH M
2df9
AKCTPEMYMBI
[IpuMeHeHne npou3BOHOU
K UCCIICIOBAaHHIO (PYHKITHIA bubmorexa HOK
47 4 https://m.edsoo.ru/a8ca
Ha MOHOTOHHOCTH M
5ad4
AKCTPEMYMBI
[IpuMeHeHne npou3BOHOM
K UCCIICIOBAaHHIO (DYHKITHIA bubmorexa HOK
48 4 https://m.edso00.ru/0b4
Ha MOHOTOHHOCTH M
1ledd
IKCTPEMYMBI
[IpuMeHeHue MPOU3BOTHOM
K UCCIICIOBAaHHIO (DYHKITHIA bubmorexa LOK
49 Y https://m.edsoo.ru/caf9
Ha MOHOTOHHOCTH M
bd2f
IKCTPEMYMBI
Haxoxnenue HanOoJIbIIETO bubnnoreka IIOK
50 1 HAaMMEHBIIIETO 3HAYCHUS https://m.edsoo.ru/fac7
(GyHKINU Ha OTpe3Ke 8f05
Haxoxnenue HanOoJIbIIETO bubnnoreka IIOK
51 1 HAaMMEHBIIIETO 3HAYCHUS https://m.edsoo.ru/fb6a
GyHKIIUM Ha OTpe3Ke 8acf
Haxosxaenne HanOoJIbIIero bu6nuoreka [IOK
52 W HAaMEHBIIIETO 3HAYCHUS https://m.edsoo.ru/cffc
(GyHKIIMM HA OTpE3Ke b7e5
Haxosxaenne HanOoJIbIIero bu6nuoreka [IOK
53 1 HAaMMEHBIIIETO 3HAYEHUS https://m.edsoo.ru/d94
(GbyHKIMHM Ha OTpe3Ke 69916
Haxosxenne HanOobIero bubmmoteka [IOK
54 1 HaNMEHBIIIET0 3HAYCHHUS https://m.edsoo.ru/adl
(GyHKIIUM Ha OTpe3Ke 5000e
Haxosxenne HanOobIero bubmmoteka [IOK
55 W HaUMEHBIIIETO 3HAUCHHUS https://m.edsoo.ru/86a
(GyHKIMU Ha OTpe3Ke dcbfd
[IpuMeHeHne Mpon3BOIHOM
JUISL HAX 00K ICHUS
HaMJIy4Ilero peleHys B bu6mmoreka [JOK
56 MIPUKJIAIHBIX 3a7a4ax, JUIs https://m.edso00.ru/132

OIpeJIeNIEHUs] CKOPOCTH
nporiecca, 3aJaHHOTO
dhopmynoit wim rpagukom

05d80



https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80

KonrtponsHas pabora no

but6mmoreka [IOK

o7 teMme "[IpousBonHasi. https://m.edsoo.ru/f8ed
[Tpumenenne mpou3BoIHON" 5f99
bubnmoreka [JOK
58 Hepeoobpasnas. Tabmiua https://m.edsogru/dﬁ
epBOOOPa3HBIX Zedf8
bu6nmoreka [IOK
59 E:p]fssg pasa. Tabauua https://m.edsoo.ru/30c
p pa3HBIX 3697b
HHTerpai, reoMeTpudIeCKuii bubnuorexa [JOK
60 1 GU3UIECKUN CMBICIT https://m.edso0.ru/391
HHTErpana 272c9
WuTerpain, reomeTpuyeckui bubnuoreka [JOK
61 1 PU3UIECKUIN CMBICTT https://m.edsoo.ru/d35
HWHTETpaja 9fp5f
WuTerpain, reomeTpuyecKkui bubnuoreka [JOK
62 1 PU3UIECKUIN CMBICTT https://m.edsoo.ru/07e
MHTETrpaia b464b
Brrunciienue unrerpaia mno bu6mmoreka [IOK
63 dbopmyiie https://m.edsoo.ru/b9b
Hrrorona—JleiiOnumna 225c3
Brrunciienue unrerpaia mno bu6mmoreka [IOK
64 bopmyie https://m.edso0o.ru/b80
Hrrorona—JleiiOnuma Odeb4
Brruucnenue naTerpana mo bubnmnoreka [JOK
65 bopmyie https://m.edsoo.ru/f5ee
Herorona—Jleiibauna do75
Brruucnenue naTerpana mo bubnmnoreka [JOK
66 dbopmyite https://m.edsoo.ru/41d
Hrrorona—JleiiOnumna a43la
CucreMbl TUHEHHBIX bubmorexa HOK
67 p—— https://m.edsoo.ru/b64
8235a
CucremMbl TUHEHHBIX bubmorexa LOK
68 . https://m.edsoo.ru/5ab
YpaBHCHHIA 83864
Pemenue nmpukiagHeIx 3ama4d bubnmoreka [JOK
69 C TIOMOIIBIO CUCTEMBI https://m.edsoo.ru/a4d
JIMHEUHBIX YpaBHEHUN 65ee5
Pemenue nmpukiagHbIx 3ama4d bubnmoreka [JOK
70 C TIOMOIIIBIO CHCTEMBI https://m.edso0o.ru/aa5

JIMHEUHBIX YpaBHEHUN

962el



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1

CucreMsbl 1 COBOKYITHOCTH
LIENIbIX, PALIMOHAJIBHBIX,

bu6nmoreka [IOK
HUpPpALMOHATIbHBIX,
71 I https://m.edsoo.ru/481
’ 90472
Jorapu(pMUIECKUX
YpaBHEHUU U HEPABEHCTB
CucreMsbl U COBOKYITHOCTH
LEJIBbIX, PALIMOHATIBHBIX,
bu6nuoreka [IOK
HMPPALMOHAIIBHBIX,
72 OKA3ATCILHLIX https://m.edsoo.ru/2db
’ d3859
Jorapu(pMUIEeCKUX
YpaBHEHUU U HEPABEHCTB
Cucrembl 1 COBOKYITHOCTH
LEJIBIX, PALIMOHATIBHBIX,
bubmnoreka IIOK
MpPPALMOHATIbHBIX,
73 https://m.edsoo.ru/7ab
MIOKa3aTeIbHBIX,
8d17e
Jorapu(pMUIECKUX
YpPaBHEHUI U HEPABEHCTB
Cucrembl 1 COBOKYITHOCTH
LEJIBIX, PALIMOHATIBHBIX,
bubnnoreka IIOK
HMpPPALMOHATIbHBIX,
74 https://m.edsoo.ru/81c
MOKa3aTeIbHBIX,
ccfe9
Jorapu(pMUIecKux
YpPaBHEHUI U HEPABEHCTB
Hcnonk3oBanue rpadukoB bubmuorexa [JOK
75 GbyHKUMH 1715 pereHust https://m.edso00.ru/039
YPaBHEHUU U CUCTEM 949bf
Hcnonk3oBanue rpadukoB bubmuorexa [JOK
76 GbyHKUMH 1715 pereHust https://m.edsoo.ru/a7d
YPaBHEHUH U CUCTEM 95f79
[IpuMeHeHne ypaBHEHUH,
CHCTEM U HEPABEHCTB K
bubmmoteka [IOK
PELIEHUI0 MATEMATUYECKUX
77 https://m.edsoo.ru/ca8
3a/1a4 ¥ 3a]a4 U3 pa3IndHbIX 78deb
obacTeil HayKH U peanbHOM
AKUZHU
KonTponbhas padota no
" but6mmoreka [IOK
teme "MHTerpan u ero
78 HOMMeHeRI. CHCTEMEL https://m.edsoo.ru/471
P o c735b
ypaBHEHUH
79 HarypanbHsle u niensie bu6muoreka [JOK

YHucCJia B 3aJa4ax U3

https://m.edsoo.ru/3cee



https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327

peanbHOU KU3HU

1327

HarypanbHble u 1iesnbie

Bbubnuoteka LIOK

80 yycja B 3aa4ax U3 https://m.edso0.ru/a35

PEaTbHOM KU3HH al3id

HarypanbHblie u nienbie bubnmoreka [JOK
81 yycja B 3a7a4ax u3 https://m.edsoo.ru/ef10

pEanbHOM KU3HH c4f9

[Tpu3Haku JEIMMOCTH bubmorexa LOK
82 https://m.edso00.ru/516

LIEJIBIX YUCEIT 96367

[Ipu3Haku JEIMMOCTH bubmorexa LOK
83 https://m.edsoo.ru/fab8

LIEIBIX YUCEIT 10e

[IpusHaku nenuMocTu bubmmorexa LOK
84 https://m.edsoo.ru/ef2c

LIEIBIX YUCEIT 6e43

[ToBTOpeHue, 0600IIEHNE, bubnnoreka IIOK
85 cUCTeMaTHu3alis 3HAHHUH. https://m.edsoo.ru/031

VpaBHeHus 2cf8c

[ToBTOpeHmE, 06001IEHNE, bu6nmoreka [IOK
86 cUCTeMaTHu3alis 3HaHHH. https://m.edso0.ru/247

VpaBHeHus d2fe7

[ToBTOpenue, o6o0IIEHNE, bu6nuoreka [IOK
87 CHCTEMATH3allHs 3HAHMHA. https://m.edsoo.ru/e8b

YpaBHeHust 87729

[ToBTOpenue, 060061IeHNE, bubmuorexa [JOK
88 CHCTEMATH3aIUs 3HAHWI. https://m.edsoo.ru/1bf2

YpaBHeHust 98

[ToBTOpenue, 060061IeHNE, bubmnorexa [JOK
89 CHCTEMAaTH3allHsl 3HAHHIA. https://m.edsoo.ru/9c4

VpaBHEHUS 4cbea

[ToBTOpenue, o6o0IIEHNE, bu6nuoreka [IOK
90 CHCTEMAaTH3allHs 3HAHHIA. https://m.edso00.ru/337

VpaBHenus aad59

[ToBTOpenue, o600mEeHNE, bu6nuoreka [IOK
91 CUCTEMATH3AINI SHAHUN. https://m.edsoo.ru/a86

Hepasencrsa 014el

[ToBTOpenue, o600mEH e, bu6nuoreka [IOK
92 CUCTEMATH3AINI SHAHUN. https://m.edsoo.ru/5c4

Hepagencrsa 5a60a
93 [ToBTOpeHue, 06001IeHNE, bu6nuoreka [IOK



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/5c45a60a

cucTreMaTu3alus 3HaHuH.
HepasencrBa

https://m.edsoo.ru/193
04aba

[ToBTOpeHue, o600mIEHNE,
94 cUCTeMaTu3alus 3HAHHH. 1
HepasencrBa

[ToBTOpeHue, 0600IIEeH e,
95 CUCTEMAaTH3AaIN 3SHAHUM. 1
CucreMbl ypaBHEHHI

[ToBTOpeHme, 06001IEHNE,
96 CUCTEMATH3AalNI 3SHAHUM. 1
CucreMbl ypaBHEHHI

bu6nuoreka [IOK
https://m.edsoo.ru/c3d
4bh282

Bbubnuoreka [IOK
https://m.edsoo.ru/a20
b8a4dc

bu6nmoreka [IOK
https://m.edsoo.ru/a0l
2476d

[ToBTOpeHue, 06001IeHNE,

bu6nmoreka [IOK
https://m.edsoo.ru/d62
0cl91

97 CHCTEMATH3alMs 3HAHUIA. 1
OyHKIMU
[ToBTOpeHmE, 06001IEHNE,

98 cUCTeMaTH3aIis 3HAHHH. 1
OyHKIMU

HrtoroBas KOHTpoOJIbHAS

bubnuorexa [JOK
https://m.edsoo.ru/701
7196f

bubnuorexa [JOK

99 paGora 1 1 https://m.eds00.ru/513
€9889
Hrorosast KOHTpOIbHAS bubmorexa HOK
100 paGora 1 1 https://m.edso0.ru/227
6973
O0006111IEHNE,
CHCTEMAaTH3alMs 3HAaHUH 3a bu6nuoreka [IOK
101  kypc anreOpbl ¥ Haval 1 https://m.edso00.ru/333
MaTeMaTHYeCKOro aHallu3a Of7ef
10-11 xnaccos
O0006111IEHNE,
CHCTEMAaTH3alMs 3HAaHUH 3a bu6nuoreka [IOK
102  kypc anreOpbl ¥ Haval 1 https://m.edsoo.ru/cead
MaTeMaTHYeCKOro aHallu3a 345e
10-11 xnaccos
OBUIEE KOJIMYECTBO YACOB 102 6
I1O ITPOI'PAMME
I'eomerpusn
No KoumuecTBo yacoB Nara DJIeKTPOHHbBIE
KoHTpoJabHbI nudposbie
n/ Tema ypoka Bcer H3Y4YeHH
- e padoThblI a o0pa3oBaTe/bHbIC

pecypcbl



https://m.edsoo.ru/19304aba
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e
https://m.edsoo.ru/cead345e

Cdepa u map:
LEHT, pPaaunyc,
JMaMeTp; IO
MIOBEPXHOCTH
chepnl

bu6mmoreka [JOK
https://m.edsoo.ru/0341bc2
b

Bzaumuoe
pacrnooKeHue
chepsl u
IJIOCKOCTH;
KacaTeJbHas
IJIOCKOCTh K
cdepe; mIoWAAb
cepsl
N3o0pakeHue
cthepsl, mapa Ha
MJIOCKOCTH.
CeueHnus mapa

[umuHapuaeckas
MTOBEPXHOCTb,
oOpazyroniue
AJTUHIPUYCCKOU
MOBEPXHOCTH, OCh
UWIMHIPUYECKON
MOBEPXHOCTH
Humaap:
OCHOBaHMS U
OokoBas
MTOBEPXHOCTb,
oOpasyromas u
0Chb; IIOIA/b
OOKOBOM M MOJHOM
MOBEPXHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/bed12a4
3

bubmuoreka [JOK
https://m.edsoo.ru/bc15f7f2

bubmuoreka [JOK
https://m.edso0.ru/6054b8c
1

bu6mmoreka [JOK
https://m.edsoo.ru/188f621
6

N3o6paxxenue
IUIMHpA Ha
TUTOCKOCTH.
Passéprka
UIHH]IPA.
Ceuenus
UIHH]IpA
(TTOCKOCTHIO,
napasuieIbHON Win
NEePIEHINKYIISIPHO

bu6mmorexa [IOK
https://m.edso0.ru/016e25e
b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb

i ocH UITHHIIPA)

Konnueckas
MTOBEPXHOCTb,
oOpasyromue
KOHUYECKOM
MMOBEPXHOCTH, OCh
Y BEpIIMHA
KOHMYECKOM
MMOBEPXHOCTH

bu6mmoreka [JOK
https://m.edso0.ru/c94ba09
b

Konyc: ocHoBanue
U BEPIIUHA,
oOpa3zyromas u
OCb; IIOIIAb
OOKOBOM M IMOJTHOM
MOBEPXHOCTHU

bu6mmoreka [JOK
https://m.edso00.ru/897dd3b
2

10

Y ceuéHHbIi
KOHYC:
oOpa3yroniue u
BBICOTA;
OCHOBAHMA U
OoKOBas
MIOBEPXHOCTh

N300paxkeHue
KOHYCa Ha
IJIOCKOCTH.
Passéprka konyca.
Ceuenust KoHyca
(MII0CKOCTHIO,
napasieabHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MIPOXOAAIIEH uepes
BEPIINHY)

bubmuoreka [JOK
https://m.edsoo.ru/1468bab
3

bu6mmoreka [JOK
https://m.edsoo.ru/Obdelbe
8

11

KoMOuHarms ten
BpaIeHus u
MHOT'OTPAaHHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/3cefl0e
5

12

MHoOrorpaHHuk,
ONHMCAHHBIN OKOJIO
cthepsr; chepa,
BITMCAHHAS B
MHOTOTpaHHUK
WJIU B TEJO

bubnmnoreka [JOK
https://m.edsoo.ru/0b13615
8



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158

BpalIcHUs

IMousatue 00

o0BéMe. bubmuoreka [JOK
13 OcHOBHBIC https://m.edso0.ru/26a03fh
cBoOiicTBa 00BEMOB 7
Tell
O6LEM LD bu6mmoreka [JOK
14 HHOTHEPA, https://m.edso0.ru/5513d87
KOHYcCa b
.. bu6mmoreka [JOK
15~ Oovemmapan https://m.edso0.ru/d189bde
wionaab chepsl 5
IToo6HEbIE TeIa B
MIPOCTPAHCTBE.
CooTHOIICHUS
ek bubmuoreka [JOK
16 Y https://m.edsoo.ru/810cfle
IJIOIIAISIMU b
MMOBEPXHOCTEH, B
o0BEMaMH
MMOXOOHBIX TEI
KonTponbhas
bubmuoreka [JOK
pabora 1mo Temam
17 " " https://m.edsoo.ru/4a33a8a
Tena BpaieHus b
u "O0bemMsl TeN" -
B
18 CXTOp 1 bu6mmoreka [IOK
TIIOCKOCTI T B https://m.edsoo.ru/5caefclb
MPOCTPAHCTBE
CnoxxeHue u bu6mmoreka [JOK
19 BLIYUTAHHE https://m.edso0.ru/23f4f08
BEKTOPOB 9
Y MHOKEHIE bu6mmoreka [IOK
20 https://m.edsoo.ru/dee379e
BEKTOpA Ha YHCIIO b
Paznoxenue
BEKTOpa MO TPEM
HCKOI\fHJ‘IaH:p HBIM bubmorexa [IOK
21 p https://m.edsoo.ru/a28fd74
BEKTOPaM. o
IIpaBuno B
napasuresienumne/a
Pemenne 3anauq, bubmuoreka [JOK
22 CBSI3aHHBIX C https://m.edso00.ru/5a82790

MMPUMCHCHUEM

0



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900

MPaBUJI IEUCTBUN
C BEKTOpamu

Koopaunarno-
BEKTOPHBIN METOJ

bu6mmoreka [JOK

23 IIPU pELICHUN https://m.edsoo.ru/d3alfe3
T€OMETPUUECKUX 0
3a/1a4
[IpsamoyronbHas
cucrema
KOOpPJIMHAT B
IIPOCTPAHCTBE. bub6nuoreka [IOK
24 Koopaunatst https://m.edsoo.ru/48db705
BEKTOpA. 8
[Ipocretimue
3a/1a4u B
KOOpPJIMHATax
Yron mexny
BEKTOpPAMH.
o5 Cransbroe bubmuoreka [JOK
P https://m.edsoo.ru/725effc4
MIPOU3BEICHUE
BEKTOPOB
Brruncnenue
—— bubmuoreka [JOK
26 Y Y https://m.edsoo.ru/8efbe78
PSIMBIMU U o
ILUIOCKOCTSIMU -
Kontponbnas
pabora 1o Teme bubnmnoreka [JOK
27 "BekTopsl 1 https://m.edsoo.ru/77c22fc
KOODP/IMHATHI B )
npoctpaHcTae”
[ToBTOpEHwUeE,
00o0011IeHE N
cHUcTeMaTH3aIus
. bubmuorexa [JOK
3HAHUM.
28 https://m.edso00.ru/1780ba5
OCHOBHBIE d
burypsl, GpaxTsl, -
TEOpEMBI Kypca
TJIAaHUMETPUHN
IToBTOpEHME,
but6mmorekxa [IOK
000011eHNE U
29 https://m.eds00.ru/078cd18
cHUcTeMaTH3aIus

3HAHUN.

4



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184

OcHOBHBIE
burypsl, GpaxThl,
TEOpPEMBI Kypca
IUTAHUMETPUH

IToBTOpEHME,
000011IeHNE U
CHCTeMaTU3alUsL

30 3HAaHUN. 3amaun 1
TJIAaHUMETPHUH U
METOMIBI UX
perieHus

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe
0

IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3aLlH

31 3HAaHUH. 3amaun 1
IJIAHUMETPHUH U
METOIBI UX
pelIeHus

[ToBTOpEHHE,
0000111eHE U
CHCTEeMaTH3aIus
3HAHHH.

2 1
3 OCHOBHBIE

burypsl, pakTsl,
TEOpEMBI Kypca

bubmuoreka [JOK
https://m.edsoo.ru/4dffda97

bubmuoreka [JOK
https://m.edsoo.ru/74b2ad9
1

CTepEeOMETPUHN
Hrorosas bu6mmoreka [JOK
33 KOHTPOJIbHAS 1 1 https://m.edsoo.ru/ec24dfc
pabora 2
IToBTOpEHME,
T bu6mmoreka [IOK
34 1 https://m.edsoo.ru/f465d10
CUCTCMaTHU3aluAa R
3HAHUI =
OBIIEE KOJIMYECTBO 3
YACOB IIO 34
I[TPOI'PAMME

BeposSIiTHOCTB M CTATHCTHKA

Nen/m  Tema ypoka
Koaun4gecTBO 4acosB

i DJIEeKTPOHHBIE
ara
uudposbie
H3y4YeHH
o0pa3oBaTe/IbHBI
|

e pecypcsbl



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

Kountpo
JIbHbIE

Bcero
padoThI

IIpakTu
YyecKue
padoThI

[ToBTOpEHHUE,
000011IeHNE,
CUCTeMaTU3alUs
3HAHUM.
Cityuaiinbie
OTIBITHI U
BEPOSITHOCTH
CIIy4alHBIX
coobITHit. Cepun
HE3aBUCHUMBIX
HCTIBITAaHUH

bubmuorexa [JOK
https://m.edsoo.ru/4
30d330a

[ToBTOpEHHUE,
000011IEHNE,
CUCTEMAaTU3aLIUs
3HaHUMU.
Cnyuaiinble
OIIBITHI U
BEPOATHOCTH
CITy4alHbIX
coObrTuii. Cepun
HE3aBHCHUMBIX
WCTIBITAHU I

[ToBTOpEHuUE,
000011IEHHE,
cUCTEeMaTH3aIus
3HAHUM.
Crny4aiinbie
OTIBITHI U
BEPOSITHOCTH
CIIy4alHBIX
coobITHit. Cepun
HE3aBUCHUMBIX
HUCTIBITAHUI

[ToBTOpEHME,
0000111EHNE,
cucTeMaTu3aius
3HaHWM.
Cityuaiinbie

bu6mmoreka [IOK
https://m.edsoo.ru/a
573a292

bu6mmoreka [JOK
https://m.edsoo.ru/0
7a5e861

bu6mmorexa [IOK
https://m.edsoo.ru/3
2bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/32bc29bf

OTIBITHI U
BEPOSTHOCTH
CIIy4alHBIX
coObrTuii. Cepun

HE3aBUCUMBIX
HUCIIBITAHUI
IIpumepsl
MIPUMEHEHUS
MaTeMaTH4eCKOTO bubmorexa [IOK
5 — https://m.edsoo.ru/e
a27084d
(cTpaxoBaHue,
J0Tepes)
MaremaTnueckoe
OKUJIAaHHE CyMMBI bubmorexa HOK
6 — https://m.edso00.ru/0
adefe9e
BEIIMYHMH
MaremaTtuueckoe
OXXHUJaHUE bu6mmoreka [IOK
7 reoOMETPUYECKOro https://m.edso00.ru/2
1 OMHOMMAJILHOI'O Ode2fc2
pacrpeneneHuit
MaremaTtuueckoe
OXXHUJaHUE bu6mmoreka [IOK
8 rE€OMETPUUECKOTO https://m.edsoo.ru/l
¥ OMHOMMAIBHOTO 7b0e769
pacrpeneeHnn
Hucnepcus u bubnuoreka [IOK
9 CTaHJIapTHOE https://m.edsoo.ru/b
OTKJIOHEHHUE cc67f76
Hucnepcus u bubnuoreka [IOK
10 CTaHJapTHOE https://m.edsoo.ru/b
OTKJIOHEHHE f78aad6
Hucnepcun
T€OMETPUUYECKOTO bubmorexa LOK
11 T BHHOMIATLHORO https://m.edsoo.ru/4
b5a495e
pacrpeneneHus
IIpaxTrueckas
pabora ¢ bubnmnoreka [JOK
12 HCIIOIL30BaHUEM https://m.edsoo.ru/a
3IIEKTPOHHBIX 53cd884
Ta0IIHII
13 3aKkoH 0OJIBIINX bu6nmoreka [JOK



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/a53cd884

YHCEII.
Bri6opounslit
METOJ,
HUCCIIEIOBAHNN

https://m.edsoo.ru/9
4ddc34a

3aKkoH 0ONbINUX

YHUCell. bubmuorexa [JOK
14 Bri6opounsiit https://m.edsoo.ru/c
METO/ f23b369
HUCCIICA0BaHUMN
[IpaxTrueckas
pabota ¢ bubnnoreka [HOK
15 KCMOJIb30BAHUEM https://m.edso0.ru/6
3JIEKTPOHHBIX cld1la6
TalJIuI
HroroBas bu6mmoreka [JOK
16 KOHTPOJIbHAS https://m.edsoo.ru/7
pabora e379f8f
ITpumepsr
HETIPEPBIBHBIX
CIIy4alHBIX
BCJIMYHH.
bubmuorexa [JOK
OyHKIMA
17 OTHOCTH https://m.edso00.ru/9
f5b423d
pacrnpeneneHus.
PaBHOMepHOE
pacrpezesieHue u
€ro CBOMCTBa
ITpumepsl
HETPEPBIBHBIX
CIIy4alHBIX
BEJINYMH.
bu6mmoreka [IOK
OyHKIMSA
18 OTHOCTI https://m.edsoo.ru/b
1c2712e
pacrpeieneHus.
PaBHOMepHOE
pacrpezesieHue u
€ro CBOMCTBa
3amaun,
MIPUBOIAIINE K bubnuoreka [IOK
19 HOPMaJIbHOMY https://m.edso0o.ru/9
pacIpeieseHuIo. 7¢19f59

OyHKIMA



https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/97c19f59

IIJIOTHOCTH U

CBOICTBa

HOPMAaJIbHOTO

pacrpeaeneHus

[IpakTrueckas

pabota ¢ bubnnoreka [HOK
20 HCII0JIb30BaHUEM https://m.edsoo.ru/1

AJIEKTPOHHBIX f1f9ad9

TalJIHI

[ToBTOpEHUE,

000011ICHIE 1

cHUCTeMaTH3aIus bubmorexa LOK
21 S https://m.edsoo.ru/7

2953f4c

OnucarenbHas

CTAaTUCTHKA

[ToBTOpEHUE,

0000111IcHIE 1

CHUCTEeMaTH3aIus bubmorexa [JOK
22 S https://m.edsoo.ru/b

699ad0c

OnucarenbHas

CTaTUCTHKA

[ToBTOpEHUE,

00001IeHNE 1

CHCTEMAaTHU3aIIHS bu6mmoreka [IOK
23 3HaHuM. ONBITHI C https://m.edsoo.ru/3

PaBHOBO3MOKHBIM fcbacf9

Y DJIEMEHTapHBIMU

COOBITUSIMHU

[ToBTOpEHuUE,

00001IeHNE 1

CHCTEMAaTHU3aINS bu6mmoreka [IOK
24 3HaHui. OIBITHI C https://m.edso0.ru/5

PaBHOBO3MOKHBIM 38fd7cf

1 DJIEMEHTapHBIMU

COOBITUSIMHU

[ToBTOpEHHUE,

0000meHne u

CHUCTEMAaTH3AINA bubmuorexa [JOK
25 3HAHUH. https://m.edso00.ru/2

Breramcnenme 7291015

BEPOATHOCTEMN

COOBITHM C



https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/272910f5

26

27

MIPUMEHEHHEM
bopmyn u
rpadu4ecKux
METOJIOB
(KoopauHaTHas
npsimasi, 1IepeBo,
auarpamma
Diinepa)
[ToBTOpEHUE,
0000111eHNE U
CUCTEeMaTU3alUs
3HaHUM.
Brruncienue
BEPOATHOCTEMN
COOBITHII C
MIPUMCHCHHEM
dbopmyn u
rpaguIecKux
METOJIOB
(KoopauHaTHas
npsiMasi, IepeBo,
auarpamma
Diinepa)
IToBTOpEHME,
o0o01ieHue u
CUCTEMAaTH3AIIHS
3HaHUMU.
Brruncienune
BEPOATHOCTEMN
CoOBITHII €
MIPUMEHEHHEM
bopmyn u
rpadu4ecKux
METOJIOB
(xoopauHaTHas
npsiMasi, IepeBo,
JauarpamMmma
Ditnepa)

bubmuorexa [JOK
https://m.edsoo.ru/d
c9ad6ca

bu6mmoreka [IOK
https://m.edsoo.ru/5
9641277

28

[ToBTOpEHwME,
00o0011IeHne 1
CUCTEeMaTU3alHs
3HaHUMU.

bubmuoreka [JOK
https://m.edsoo.ru/e
71debed



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/e71debe4

Brruncienune
BEPOATHOCTEMN
COOBITHI C
MIPUMEHEHHEM
dhopmyn u
rpaguIecKux
METOJIOB
(koopuHaTHas
npsiMasi, IepeBo,
auarpamma
Diinepa)

29

[ToBTOpEHUE,
o0o01IeHue u
CUCTEMAaTH3AIIHS
3HAHUM.
Crny4aiinbie
BEJIMYUHBI U
pacnpeseneHus

bubmuorexa [JOK
https://m.edso0.ru/0
Ob2efb3

30

31

32

[ToBTOpEHUE,
o0o01IeHue u
cUCTEeMaTu3aIus
3HaHUM.
Cnyuaiinble
BEJIMYUHBI U
pacrnpeneneHus

[ToBTOpEHUE,
00001IeHHE U
CHCTEMAaTH3alHs
3HAHUU.
MartemMaTuueckoe
OXKHIaHHUE
CIy4ailHOM
BEJIINYUHEI
[ToBTOpEHHUE,
00001IeHHE U
CHCTEeMaTH3aIs
3HAHWH.
MaremaTudeckoe
OXKHIaHHUE
CIIy4anHOM1
BEJIMYUHBI

bubmuorexa [JOK
https://m.edsoo.ru/l
cc2dfsf

bu6mmoreka [IOK
https://m.edsoo.ru/a
€al298c

bubmuoreka [JOK
https://m.edso0.ru/6
40a8ebf

33

Urorosas

bu6mmoreka [IOK



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/640a8ebf

https://m.edsoo.ru/0

KOHTpPOJIbHAS
pabota fd6d597
[ToBTOpEHUE,
0GoBIIeHEE I bubmuorexa [JOK

34 1 https://m.edsoo.ru/5
CI/ICTel\faTI/IL?.aI_II/ISI 006273¢
3HAHUU —

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yJbTarta
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATUAMH: pPAIMOHAIBHOE M JEHCTBUTEIBHOE 4YHUCIIO,
' OOBIKHOBEHHAS U JECATHYHAS APOOb, TPOLIEHTHI
12 BeinmonusaTe  apudMeTHuecKue ~Omepaludd ¢ pPAlMOHATIBHBIMU |
' JIEHCTBUTEIIbHBIMU YU CIIAMH
13 Bemmonnsate  npuOmmk€HHBIE  BBIYMCICHHUS,  WCIIONB3YS  IMpaBUiia
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OIICHKY pe3yJibTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMM: CTEIEHb C LIEJIBIM [OKa3aTesIeM, CTaHJapTHas
w dbopma 3amucu EHCTBUTEIBHOIO YUCIA, KOPEHb HATYpPaJIbHOU CTEIICHH,
' HCIIOJIb30BaTh MOAXOAAIYI0 (OpMY 3amHuCH ACHCTBUTEIBHBIX YHCEN IS
penieHus MpakTUYECKHUX 3a/1a4y ¥ MIPEICTaBICHUS IAaHHBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHT'€HC MPOHU3BOIBHOTO
15 yIjla; WCMHOJb30BaTh 3alKCh MPOU3BOJIBHOTO yTria 4Yepe3 oOpaTHbIe
TPUTOHOMETpHUYECKHe (PYHKINU
2 YpaBHEHHs 1 HEpABEHCTBA
OnepupoBaTh NOHATHSIMHU: TOXKJIECTBO, YPaBHEHHUE, HEPABEHCTBO, LIENOE,
2.1 panroHaIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
25 BrimonuaTte mpeoOpa3oBaHUsT TPUTOHOMETPUUYECKHUX  BBIPAKEHUN U
' pemniaTh TPUTOHOMETPUUYECKHUE YPABHEHUS
BrimonHsaTE Ipeo0pa3zoBaHus LEbIX, PAITHOHAIBHBIX U UPPAIMOHATBHBIX
2.3 BBIDOXKEHUM W pemarb OCHOBHBIE THUIBI LENbIX, PAallMOHAIBHBIX U
HUPpALMOHATFHBIX YPaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS U HEpPABEHCTBA MJisi PEIICHUS MaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU



MopnenupoBaTh peanbHbIE CHTyaIllMd Ha S3bIKE alreOphl, COCTaBIATh

2.5 BBIPa)KEHUSI, YPABHEHUS, HEPABEHCTBA I10 YCIOBMIO 3a/1a4M, UCCIIEI0BaTh
MOCTPOCHHBIE MOJICNIU C HCIIOJIBL30BAHUEM arlapara ajareOpsl
3 @yHKIUHU U TpapuKu
OnepupoBaTb NOHATHAMU: (QYHKUHUS, CHOCOOBI 3amaHus (YHKIUH,
3.1 00JacTh OMpeneeHUsT W MHOXXECTBO 3HAYCHWH (QYyHKIUU, Tpadux
($yHKIMHU, B3aUMHO 0OpaTHBIE (PyHKITUH
3.9 OnepupoBaTb MOHATHAMU: YETHOCTh W HEYETHOCTh (YHKIMH, HYJIH
' (GYHKINH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHN 11 pelieHus ypaBHeHUN
34 Crpoutb ® uuTarh rpaduKd JHHEHHOW (QYHKIMH, KBaIpaTUIHOU
' (GyHKLINH, CTENeHHON (QyHKIMHU C LIeTIbIM MOKa3aTesieM
Hcnonb3oBare rpaduku (QyHKUMH JUIs MCCIEIOBAHUS IPOLIECCOB H
35 3aBHCUMOCTEH TPH PEHICHWH 3a/1a4 M3 JIPYTHX y4eOHBIX MPEeIMETOB H
' pearbHOM  KM3HM, BbIpaXaTh (OpPMYyJaMU  3aBUCUMOCTH  MEXAY
BEJIMYMHAMU
4 Hauana matemaTnyeckoro aHaausa
41 OnepupoBaTh MOHATUAMHU: IIOCJIEIOBATENBHOCTb, apupMeTHUecKass Hu
' TreOMETPHYECKas IIPOTPECCHH
OnepupoBaTb NOHATHUAMHU: OECKOHEYHO YOBIBAIOIAs TIE€OMETpHUYEcKast
4.2 nporpeccusi, CcymMmMa  OECKOHEUHO  yObIBalollell  I'eOMEeTpHUYEcKOM
IPOTPECCUH
4.3 3amaBaTh MOCIE0BATEIIHHOCTH PA3IMYHBIMH CTIOCOOaMHU
44 Hcnonb3oBaTh CBOWMCTBA MOCHEAOBATEIBHOCTEM W MNPOTPECCUid IS
' peleHns peabHbIX 3aj]au MPUKIIaIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONIEPAIIUH HAJl MHOKECTBAMHU
Hcronp30BaTh  TEOPETHKO-MHOKECTBEHHBIN —ammapaTr Ui OIHACAHHS
5.2 peaJbHBIX IPOLECCOB U SBIECHUHM, NMPH peIIeHUH 3a1ad U3 JPYyTrux
y4eOHBIX MPEIMETOB
- OnepupoBaTh  TMOHITHUSMHU:  OINpEIEIEHHE, TeopeMa,  CIEe/ICTBUE,
' JI0Ka3aTelbCTBO
6 Teopust BeposSTHOCTEH U CTaTHCTUKA




6.1

YuTtath ¥ CTPOUTH TAOJHUIIBI U JUATPAMMBI

6.2

6.3

6.4

6.5

6.6

6.7

OnepupoBaTh MOHSATHAMHU:  cpenHee  apuMETHYECKOe, MeauaHa,

HaI/I6OJ'II)I_HCC, HaMMEHBIICC 3HAYCHHUE, pa3MaXx MaCCHBa YUCJIOBBIX JaHHBIX

OrniepupoBaTh MOHATUSAMH: CITYYalWHBIN SKCIIEPUMEHT (OIIBIT) M CIy4aiiHOe
COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIN HCXO0[) CIy4ailHOTO
OMbITa; HAXOAWTh BEPOSTHOCTH B ONBITaX C PaBHOBO3MO>KHBIMHU
CIIy4aifHBIMU COOBITHSIMH, HAXOJUTh U CPAaBHUBATH BEPOSATHOCTU COOBITHI

B N3YYCHHBIX CﬂyqaﬁHBIX OKCIICPUMEHTAX

Haxonute u (GopMyaupoBaTh COOBITHS: TEpeceueHHe U OObeAUHEHUE
JAHHBIX COOBITUH, COOBITHE, NPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
NOJIB30BAThCSl  JUarpaMMmaMu  OJiiepa  ©u  (GOpMYJIOW  CIIOKEHHS

BepOﬂTHOCTCﬁ IIpyu pCHICHUH 3a1a4

OHepI/IPOBaTb IIOHATHUAMM yCiioBHagd  BEPOSATHOCTD, HC3aBUCHUMBIC
C06I)ITI/I$I; HaxXOIWUTb BCPOATHOCTU C IOMOIIBIO IIpaBUJIa YMHOXCHUSA, C

IMoMOIIbIO JCPCBa cnyqaﬁHoro OIIbITAa

HpI/IMeHHTb KOM6I/IHaTOpHO€ IMPAaBUJIO YMHOKCHHUS IIPU PCIHICHUU 3a1aY
OHepI/IpOBaTb MOHATHAMM: HUCIIBITAHUC, HC3ABUCHUMbBIC HCIIBITAHUA, CCPUA
I/ICHI)ITaHI/II;'I, yCIeX U HEyJada, HAaXOJUTb BECPOATHOCTU COOBITHIT B cepun

HE3aBUCHMBIX MCIIBITAHUU H0 MEepBOro ycCricxa, HaXxOAUThb BCPOATHOCTU

coOBITHI B cepuH UcTibITaHul bepHym

6.8

OnepupoBaTb MOHATUSAMU: CIy4yailHash BEJIMYMHA, pacIpeneeHHe

BepOHTHOCTCﬁ, AuarpamMma pactpeaCiICHUA

I'eomerpus

7.1

OHGpHpOBaTB MOHATHUAMM: TOYKA, IpsAMasd, IMJIOCKOCTb

7.2

7.3

[IprMeHATh aKCMOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX IIPU PELICHUU
reOMETPUYECKUX 3a1a4

OHCpI/IpOBaTB MNOHATHUAMUA: MAPAJUICIIBHOCTE U TCPHNCHAUKYIISIPHOCTDH

MPSIMBIX U IIJIOCKOCTEMN

7.4

7.5

KnaccudunupoBaTe B3aMHOE PAcloNOKEHHE NMPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATHSIMH: JBYTPaHHBIA YIroJl, TpaHU JIBYIpPAaHHOTO yrija,
peOpo BYrpaHHOTrO yIiia, JIMHEHHBIM yroj IBYTpaHHOrO yIia, TpaxycHas

Mepa JIBYTpaHHOTO yria



7.6

7.7

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbBII
MHOT'OTPaHHMK, 2JIEMEHTBI MHOTOTPAHHHKA, TPABHIIBHBII MHOTOIPaHHUK
Pacrnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (IIMPaMUAd, MIPU3MAa,

PSMOYTOJIBHBIN Mapasuienenunes, Kyo)

7.8

7.9

7.10

KnaccudunupoBatb ~ MHOTOrpaHHMKH,  BBIOMpas ~ OCHOBAHUS  JUIS
Kjaccupukauuy  (BBIIYKJIbIE M HEBBIIYKJIBIE  MHOIOTPAaHHUKH,
[IPaBUJIbHBIE  MHOTOIPAaHHUKHM, IpPSAMbIE M  HAKIOHHBIC  IIPU3MBI,

napauieIeunebl)
OnepupoBatb TOHSITUSIMH CeKyImas TJIOCKOCTb, ceueHue
MHOTOT'PaHHHKOB
OOBSICHATh ~ NPUHLHUIBI  TOCTPOCHHUST  CEYEHUH  MHOTOIPAHHUKOB,

HCIIOJIB3YA MCTOA CJICI0B

7.11

CtpoutTh Ce€YeHHS MHOTOIPAHHMKOB METOJOM CJI€/IOB, BBIIOJHATh
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:

BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3amaun Ha HaXOXKJIEHHE TE€OMETPUYECKUX BEJIMYUH MO 00pas3iam
WIM aJropuT™MaM, MPUMEHSS U3BECTHBIE aHATUTHYECKUE METOIbI IpH
pelIeHUN CTaHJAPTHBIX MaTEMaTHYECKMX 3a7a4 Ha  BBIUKCIICHUE
PacCTOSIHUN MEXIy ABYMS TOYKaMH, OT TOYKU O MPAMON, OT TOUYKHU A0

IJIOCKOCTH, MEKAY CKPCHIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiate 3amaun Ha HaXOXKJIEHHE TE€OMETPUYECKUX BEIIMYUH MO 00pas3iam
WIM aJropuTMaM, MPUMEHSS U3BECTHBIE aHATUTHYECKUE METOIbI MpH
pelIeHUN CTaHJAPTHBIX MATEMAaTHYECKHUX 3aJlad Ha BBIYHMCICHUE YTIJIOB
MEXAY CKpPELIMBAIOIIMMUCSA MPSAMBIMU, MEXIY HPSIMOM U IJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Bbruucnarte 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupaMua) ¢ IpuMeHeHneM (OopMyJl, BEIUUCISITh COOTHOIICHUS
MEXIY IIOHIAIIMH IIOBEPXHOCTEN, o0BEMaMu OJJOOHBIX

MHOTI'OI'paHHUKOB

7.15

7.16

OnepupoBaTh NOHATHUSAMU: CUMMETPHUS B NPOCTPAHCTBE, IEHTP, OCb M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYpBHI

W3BnekaTh, mnpeoOpa3oBBIBATh W MHTEPIPETUPOBATh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha

yepTekax U pUCyHKax




7.17

[IpumensTh reomerpuueckue (hakTbl I pEIICHHUS] CTEPEOMETPUUYECKUX
3a1a4, MPEANoaraloluX HECKOJIbKO IIAaroB pEUICHUsA, €CIU YCIOBHSA

IPUMEHEHUS 3a]IaHbI B IBHOU (hopMe

7.18

7.19

[IpuMeHATs npocCTEHIIME IPOTPAaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPY PEILICHUN CTEPEOMETPUUECKHUX 33124

[TpuBOIUTH TpUMEPHl MAaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJAE U

JKHU3HHU, paCllO3HABATh NPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MOJlyYeHHbIE 3HAHUS Ha MPaKTUKE: aHAIU3UPOBATH pealbHbIC
CUTYallU ¥ IPUMEHSATh U3yUYEHHBIE TIOHATHS B IPOLIECCE IOUCKA PEIICHHUS
MaTeMaTu4ecku  cHOpMyIHpPOBAHHOW  MpOOIEMbI,  MOJEIUPOBATH
peayibHbIE CUTyallud Ha SI3bIKE€ T'€OMETPUHU, HCCIEAO0BATH IOCTPOECHHbIE
MOJIEJIM C HCHOJb30BAHMEM TE€OMETPUYECKUX TMOHATUH U TEOpeM,
ammapara anreOpbl, pemarh MPaKTHYECKUEe 3aJadud, CBS3aHHBIE C

HaX0XXACHUEM I'COMCTPHUUCCKUX BCIIMYNH

11 KITACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Yucina ¥ BEIUMCIIEHUS

11

OnepupoBaTh MOHATHSAMH: HATypajdbHOE, II€JI0€ YHWCII0; HMCIOJIb30BaTh
MPU3HAKU JICIMMOCTH IIEJIBIX YHUCEN, Pa3j0KEHHE Yucia Ha MPOCThIE

MHOXUTCIN JJI1 pCUHICHUA 3aaa4

1.2

OnepupoBath MOHATHEM: CTENIEHb C PAllMOHAIBLHBIM NTOKA3aTeIeM

1.3

2.1

OnepupoBarh NOHATUAMU: JOrapudM 4Kcia, I1eCITUYHBIE U HaTypaJIbHbIE
Jorapupmbl

YpaBHEHHUs U HEPABEHCTBA

[IpumensTh cBoOiicTBa cTemeHW Ui NpeoOpa3oBaHUsl BBIPAKEHUH,

OIICpHUPOBATH MOHATHUAMH: TIOKA3aTCIBHOC YPABHCHUC W HCPABCHCTBO,

peiiaTb OCHOBHBIC THIILI ITOKAa3aTCIbHBIX ypaBHeHI/II\/II 1 HCPABCHCTB

2.2

BoinonusaTe npeoOpazoBaHUsl BBIPAXKEHUM, COJEpKAlIUX JOrapu@Msl;
OINEepPUPOBATH MOHATUAMU: JIoTapu(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB

2.3

Haxonuts pemenust mpoCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB



2.4

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUH U €€ pELICHMUE;
UCIOJIb30BAaTh ~ CHCTEMY  JIMHEHHBIX  YPABHCHMM I PEILCHUsA

IMPAaKTUYCCKUX 3aaa4d

2.5

2.6

Haxomute  pemeHus  NpPOCTEHMIIMX  CHUCTEM M COBOKYIHOCTEH

paloHaIbHBIX YPAaBHEHUH U HEPABEHCTB

MogenupoBaTb pealbHble CHUTYallud Ha S3bIKE alreOpbl, COCTABIATh
BBIPAKEHUS, YPAaBHEHMsI, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBMIO 33JayH,
UCCIIeIoBaTh IOCTPOCHHbIE MOJIENIM C HCIOJIb30BAHHMEM arlapara

anreopsl

3.1

OyHKIMU U Tpaduku

OnepupoBaTh MOHATUAMHU: TepuoauYecKas (QYHKIUSA, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKITUHM, TOYKH 3KCTpemyMma (DyHKIUHU, HAuOoJbIIEee U
HaMMEHbIIICe 3HAYCHUST (YHKIMH HA TMPOMEKYTKE; MCIOIb30BaTh MX JUIS

uccaenoBanust (GyHKINH, 331aHHOH rpagKoM

3.2

OmnepupoBaTh MOHATHAMU: TPAQUKU TTOKA3ATEIBHON, JIOTApUPMUIECKON U
TPUTOHOMETPUUYECKUX (DYHKIMM; H300pakaTh HX HAa KOOPAMHATHOU

IJIOCKOCTH Y UCIIOJIB30BATH JUIsl PEIICHUs] YPABHEHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPIMHATHOM IUIOCKOCTH TpaduKu  JMHEHHBIX
YPaBHEHUN M MWCIOJIb30BaThb HUX Ul DPEIICHHUS CUCTEMBI JIMHEHHBIX

YpaBHEHUI

3.4

Ucnonw3zoBarh rpaduku ¢GyHKUMNA I UCCIENOBAHMS TMPOIECCOB U

3aBHCHUMOCTEH U3 APyrux y‘Ie6HBIX JUCITHUITIINH

Hauana MmaTeMaTnyeckoro aHaiusa

4.1

OnepupoBaTh MNOHATUSIMM: HENpepblBHas (QyHKLIMSA, MPOU3BOAHAS
(YHKIMK; UCHOJNb30BaTh TEOMETPUYECKHMH U (U3NYECKH CMBICH

IIPOU3BOHOM JIJISl PEIICHHUS 3a7a4

4.2

4.3

4.4

Haxomute  mpousBoaHBIE  3JIEMEHTapHbIX  (QYHKIUH,  BBIYHUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYHKIIMH

Hcnonb3oBaTh  NMPOM3BOJAHYIO S MCCIENOBAaHUS  (PYHKIMM  Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATE PE3YIbTAThI UCCICAOBAHUA K
MOCTPOSHUIO IPpahuKOB

Vcnonb30BaTh MPOM3BOAHYIO Ui HAXOXKJICHUS HAMIYYIEro peueHus B

MMPUKIAAHBIX, B TOM YHCJIC COIMAJIbHO-OKOHOMMNYECKNX, 3a1a4dax



OnepupoBaTh MOHATUSAMH: IEpPBOOOpasHass W UMHTErPal; IOHUMATh

4 T€OMETPUUYECKUIN B (PU3UUECKUI CMBICT MHTETpaja
15 Haxonute mnepBooOpa3Hble JIEMEHTApHBIX  (DYHKIMHM, BBIUUCIATH
' uHTerpai no gopmyne Herotona — Jleitbnumna
47 Pemarp npuknaasble 3aa4u, B TOM YUCIIE€ COLIMATIBbHO-3KOHOMHYECKOTO U
' (bu3M4ecKoro xapakrepa, CpeicTBaMi MaTeMaTHYECKOI0 aHaIu3a
5 Teopust BeposITHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEpPOSATHOCTH 3HAYEHUW CIIy4yallHOM  BEJIIMYMHBI IO
' pacIpeieIeHUI0 WU C IOMOILBIO JHarpaMm
OmnepupoBaTh IOHITHEM MAaTEMaTHMYECKOIO OXUIAHUSA, IPUBOJIUTH
£ 5 IIPUMEPHI TOT'0, KaK IPUMEHSETCSI MATEMaTHYECKOE 0)KHMJIaHUE CIIy4aiiHON
' BEIMYMHBI, HAXOAWUTh MaTeMaTH4YecKoe OXHJaHHEe IO JaHHOMY
pacnpeziesieHUI0
5.3 NwmeTh npeacTaBiieHne o0 3aKOHE OOJIBIINX YUCET
5.4 Nmets npeacraBineHue 0 HOPMaJIbHOM PaCIpeAcIICHHN
6 I'eomerpus
OmnepupoBaTh MOHATUAMU: LMJIMHAPUYECKAsk TOBEPXHOCTb, 00Opasyrolue
6.1 WIMHAPUYECKON MOBEPXHOCTH, LWIMHJIpP, KOHWYECKas IOBEPXHOCTH,
' oOpasylone  KOHMYECKOW  IMOBEPXHOCTH, KOHYyC, cepuueckas
MTOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJ BPALICHHS
6.4 KnaccugunupoBaTe B3aMMHOE paciojioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MNOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa,
6.5 BBICOTa CETMEHTa, IIApOBOM CJIOH, OCHOBAHHE IIApOBOrO CIIOS, BHICOTA
IapOBOTO CJI0S, IIIAPOBOM CEKTOP
66 Bbuncnare o0bEMBI M TUIOIIAAM IOBEPXHOCTEH TeNn BpalleHus,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyIT
OmnepupoBarth MOHATHUSMHU: MHOTOTPAaHHWK, BIIMCaHHBIH B chepy u
6.7 OIMCaHHBII 0KOJIO cdepsl, cepa, BOUCAHHAS B MHOTOIPAaHHHUK MJIH TEIO
BpaIICHHS
68 BBIMUCIATE  COOTHONMIGHUS MEXAY IUIOIIAASMUA  TOBEPXHOCTEH U

o0BEMaMHu HO,Z[O6HBIX TCI




6.9

6.10

6.11

6.12

N300paxkaTh u3y4yaemble (UTYpBHI OT PYKH M C MPUMEHEHUEM IPOCTHIX

4epTEKHBIX UHCTPYMEHTOB

BoinonHATe (BBIHOCHBIE) IUIOCKME YEpPTEKH U3 PHCYHKOB IPOCTHIX
00BbEMHBIX (DUTYp: BUA CBEpXy, COOKY, CHU3Y; CTPOHTb CEUCHHS Tei
BpalICHUs

W3Bnekarb, HMHTEpHpPETUPOBATH U MPeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpPEICTaBICHHYI0 Ha
YepTekKax U pUCYHKax

[TpumensaTh reoMeTpudeckre (PakTbl A PEHICHUS CTEPEOMETPUUECKHUX

3aaa4, nOpeamnojararomux HCECKOJIBKO HIaroB pemcHus, C€CJIW YCIOBHUA

MIPUMEHEHUS 3a/1aHbI B AIBHOU opMme

6.13

OnepupoBatrhb MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonssaTh IIGfICTBPI?[ CJIOKCHHUA BCKTOPOB, BBIYMTAHHA BCEKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6T>$ICH$ITB, KaKUMH CBOWMCTBAaMH OHH

00amaoT

6.15

[IpumeHsTh NpaBUIIO NapaslieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh NOHATUSIMU: JEKAPTOBbI KOOPJAUHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA,
yroia MEXIY BEKTOpamH, CKaJlsipHOE IPOU3BEACHHE BEKTOPOB,
KOJIJIMHEApHbIE U KOMILJIAaHAPHBIE BEKTOPbI

Haxomuts cymmy BEKTOpOB M IPOM3BEIEHHE BEKTOpAa Ha YHUCIO, YIroj
MEXJly BEKTOpaMH, CKaJSIPHOE IIPOU3BEIEHUE, PACKIIAABIBATE BEKTOP I10

ABYM HECKOJUIMHEAPHBIM BECKTOPaM

6.18

3a)IaBaTB IJIOCKOCTb YPABHCHHUEM B )leKapTOBOfI CUCTEME KOOpAHAT

6.19

6.20

Pemrats HpOCTGfIHIPIC TCOMETPHUUICCKUC 3aJa4 Ha MTPUMCHCHUC BEKTOPHO-

KOOPAUWHATHOTI'O METOa

Pemrate 3aga4yd Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUU U
HaXOXIACHUC T'COMETPUUCCKHUX BCIIMYUH I10 o6pa3uaM HJIN aJIrOpUTMaM,
MIPpUMCHAA HN3BCCTHBIC MCETOJBbI npu pelICHUN CTaHAApPTHBIX

MaAaTEeMaTHYCCKUX 3aJa4

6.21

6.22

[IpuMeHATH mpocCTeiMe MNPOrpaMMHBIE CpPEICTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUHU CTCPCOMCTPUICCKUX 3a/1a1

[IpuBOIMTE IpUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B IMPUPOJE U



JKHU3HH, pACIIO3HABATH MPOABJICHUC 3aKOHOB T'COMCTPHUUN B UCKYCCTBC

HpI/IMeHSITL MOJIYUYCHHBIC 3HAHWA HA IMMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC
CUTyallMd W IIPUMCHATHh M3YUCHHBIC IIOHATHUA B IIPOLCCCEC IIOMCKaA

pelIeHrs MaTeMaTHIeCKH C(HOPMYITHPOBAHHON TIPOOIIEMBI, MOJICTHPOBATH

6.23 pC€AJIbHBIC CUTyallMM Ha SA3BIKE I'COMETPHH, HUCCICAOBATH IMOCTPOCHHBIC

MOACIM C HCIOJIB30BAHUEM TI'COMCTPUUCCKHUX MOHATUH U TCOPCM,
alrrapara aJIFC6pBI, peiiatb INPaKTHYECKHUE 3aJadu, CBIA3aHHBIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCIINYNH

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
1 Yucna ¥ BBIYUCIECHUS
Panyonanenple  uncia. OOBIKHOBEHHbIE UM JECSATUYHbIE JpOOU, IPOLIEHTHI,
OECKOHEUHBIE  TMEpPHOAWYECKHE  JpoOH.  ApUPMEeTHYeCKHe  Omepaluu  C
11 paLMOHATIBHBIMU YMCJIAMHU, MPEeoOpa3oBaHUsl YUCIOBBIX BbIpakeHHH. [Ipumenenue
npoOeil W MPOLEHTOB JUIsl PEUICHUs TMPHUKIATHBIX 337ad W3 Pa3IHYHBIX OTpaciei
3HAHUU U PEAIbHON KU3HU
JeiictButenpHple  uynciaa.  PanuoHanpHBlE M MppallMOHANbHBIE  YHCIIA.
1.2 ApudmeTrnueckue omnepanuMu C JAEUCTBUTEIbHBIMU uHuciaMu. [lpubnnxéHHbIE
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nenbiM mokaszareneMm. CraHiapTHas ¢opma 3amucu JeHCTBUTEIBHOTO
1.3 ymucna. Vcnonp3oBanue noaxoasied Gopmbl 3aUCH AEHMCTBUTEIbHBIX YHCEN IS
pEILIEeHUs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 ApudmeTnueckuili KOpeHb HaTypajlbHOM cTeneHu. [IedcTBus ¢ apupMeTHYECKUMHU
' KOPHSIMHM HaTypajIbHOU CTETIEHU
15 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YKCIOBOT0 apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaAHUS
59 [Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHOBHBIE

TPUTOHOMETpHUUYECKHE (HOPMYJIBI




VYpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelleHHe HEpaBeHCTBA. Meton

2.3
MHTEPBAJIOB
24 Pemmenue nenbix u JpoOHO-paLlMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenuie nppalinoHaaIbHBIX YpPaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN
27 [IpuMeHeHnne ypaBHEHUN M HEPABEHCTB K PEHICHUI0 MAaTEMAaTUYECKUX 3a]a4 U 3a]1a4
' U3 pa3IMYHBIX 00NacTel HAyKH U pealibHOM KU3HU
3 DOyHKINUH U TpaPUKH
31 OynHkuus, cnocodsl 3amanus (yHkmuu. ['padukx yHkmuu. B3anmHO 0OpaTHBIE
- byHKIMHA
3.9 OO6nactp ompeneneHus] W MHOXECTBO 3HaueHud ¢ynknumn. Hymm Qyskoum.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN
33 CrenenHnas (GyHKIUS ¢ HATYpaJIbHBIM U IIeNIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
34 TpuronomeTrpuyeckass OKPY>KHOCTb, OMpEICIEHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA
' YHUCJIIOBOT'O apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
a1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TOCIEIOBaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApudmeTndeckass M TeOMETpPHUECKas TMPOrpeccud. beckoHeduHO YObIBaromiast
4 reoMerpuueckas mnporpeccusi. Cymma OecKOHEYHO YObIBaroIIeld IeOMeTpUYEcKOi
' nporpeccuu. dopmyna CHOXKHBIX MNPOIEHTOB. lcmonap30BaHME NpOrpeccuu ist
pelIieHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHOXecTBa U JIOTHKa
MHoxecTBO, omnepauud Haja MHoxecTBamu. Jluarpammbr Oiinepa — BeHHa.
5.1 [IpuMeHeHne TEOpeTUKO-MHOXKECTBEHHOTO ammapara JJis OIHMCAHHUS PeabHBIX
MIPOIIECCOB U SBIICHUH, IPH PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenwie naHHBIX C TOMOIIbIO Tabmuiy u  amarpamm. CpenHee
6.1 apudMeTnuecKoe, MeauaHa, HaAWMOOJbIIIee W HAWMEHBIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHUS U CTAaHJIAPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB
6.2 CrnyualiHple OSKCIIEpUMEHTHI (OMBITHI) W CIy4ailHbIE COOBITHA. DIEMEHTapHBIC




6.3

coObITHs (MCXOAbI). BeposTHOCTH ciay4yailHOro coObITHs. BIM30CTH YaCTOTHI H
BEPOSTHOCTH COOBITHIA. CiydaifHbIC OMBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
coObITusiMU.  BeposTHOCTH ~ cOOBITHMII B OmbITaX C  PaBHOBO3MOXHBIMHU

OJIEMCHTApHBIMU COOBITUSIMU

Onepauml Hajg COOBITHSIMM: NEPECCUCHUC, O6’be,Z[I/IHCHI/Ie, IIPOTHUBOIIOJIOKHBIC

coObITus. uarpammsl Diinepa. opmyria caoKeHus: BEpOATHOCTEN

6.4

6.5

6.6

6.7

VYcioBHast BEpOATHOCTb. YMHOXEHHE BEpOsiTHOCTEW. /JlepeBo  cirydallHOro

skcriepuMenTa. @opmyiia NoJaHoN BeposTHOCTH. HezaBucruMble cOOBITHS
KomOunatopHoe mnpaBuino ymHOxeHUs. IlepecranoBku wu (akropman. Ywucio
coueranuii. Tpeyronpauk [lackans. @opmyna 6maoma HeroToHa

bunapHblli ciy4aliHbIl ONBIT (WMCHBITaHHWE), YyCHmeX W Heynada. HezaBucumele
ucnibiTanus. Cepusi HE3aBUCHUMBIX HUCHBITaHUN 110 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITaHUH bepHynu

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOcTed. J(uarpamMma pacmpeeneHus.

[Tpumeps! pactipeieNieHnid, B TOM YHCIIE TEOMETPUIECKOE U OMHOMHAIIBHOE

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpPEOMETpUU. Touka, MpsmMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMATUYECKOM TOCTPOSCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH

" CJICACTBUSA U3 HUX

7.2

B3aumHoe  pacnonokeHue  HOpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLIUECS,
napajuleJibHble M CKpeluBaronvecss mnpsimble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEM B NIPOCTPAHCTBE: NapajuleJbHBIE IpsIMBIE B MPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MNPSIMBIX, MapalieIbHOCTh MPSAMOM U IMJIOCKOCTH. YTIBI C
COHAIIPABICHHBIMU CTOPOHaMH, yTOJ MEXAy TMpsSMBIMH B  IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapaielbHble MIIOCKOCTH, CBOMCTBA MapauIeIbHBIX
wiockocteil. [IpocTeiime npocTpaHCTBEHHbIE (GUIYphl Ha IUIOCKOCTH: TETPasdap,

Ky0, mapaJuienenumnes, NoCTPOCHUe CeUeHNun

7.3

[lepneHAuKyIIpHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAVKYJSIPHBIE TIPSIMbIE B
IIPOCTPAHCTBE, MPSMbIC MapAIICIIbHBIE U NIEPIICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH MPSMOM U TUIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHINKYISPHOU
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKAY NPSMOU U IJIOCKOCTBIO, JBYTPAHHBII
yroj, JUWHEHWHBIM Yyroja JBYrpaHHOro yria. llepneHaukynssp W HaKJIOHHBIE:
pacCTOsIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHME OT IPSIMOM [0 IUIOCKOCTH,

npoekuust (GUrypsl Ha IUIOCKOCTh. [lepneHIuKyIspHOCTh IJIOCKOCTEH: TNpU3HAK



NEPIEHAUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpEX NneprneHauKysapax

IlonsaTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JJICMCHTBI MHOI'OIpAHHHWKA, BBIIIYKJIBIC U
HEBBIITYKJIBIE MHOI'OI'PaAaHHUKH, pa3B'épTI<a MHOT'OI'paHHHKA. HpI/ISMa: N-yrojbHasa
npusMa, rpaHd MU OCHOBAHUs IIPU3MBI, IPAMad W HAKJIIOHHAs IIPU3MBI, OokoBas H
IMOJIHAA IMMOBCPXHOCTb IIPU3MBI. Hapaﬂnenenﬂnez[, HpﬂMOYFOHBHBIfI napaaaClICIInIIC

1 €ro CBOICTBa. HI/IpaMI/IIIaZ N-yrojbpHas nmupamMujia, rpaHu 1 OCHOBAHUE ITMpPaMUBbI,

7.4 OOKOBast M IOJIHAsl MMOBEPXHOCTh MUPAMUABI, MIPABUIbHAS U yCeUYEHHas MUpaMU[a.
OnemMeHTbl MNpu3Mbl W nupamuabl. [IpaBUiIbHbIE MHOTOTPAaHHUKHU: IIOHSATUE
IIPABWJIBHOTO MHOTIOIDAaHHUKA, IpaBUjIbHAs IPU3Ma M IpaBWIbHAs IMpPaMUja,
IIpaBWIbHAs TPEyrojibHasl MUpaMUAa U IPaBUIbHBIN TeTpasap, KyO. IIpeacraBnenue
O TNPaBUJIIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, AOACKa’aAp U ukocadapyrue CedeHus
IPU3MBI U TUPAMU/IBI
CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIbHO TOUYKHU, IIPSIMOM, INIOCKOCTH.

7.5 OneMeHTbl CUMMETpUM B  [UpaMMax, Mapajuielenunenax, IMpaBUIbHBIX
MHOTOTpaHHHUKaX
Bbluuciienue 31€MEHTOB MHOTIOIpaHHMKOB: péOpa, nuaroHanu, yriasl. Ilnomans
OOKOBOM TMOBEPXHOCTM U IIOJHOM IOBEPXHOCTU NPSIMOM NPU3MBI, ILJIOLIAAb

7.6 OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMpsIMOM mpu3Msl. Ilnomans 60koBOM
MOBEPXHOCTU U TOBEPXHOCTH TMPABUIBHOM MUpaMHIbI, TeopemMa O IUIOIAI’
yceuéHHoi nupamupl. [Tonstue 06 06béMe. OObEM MUpaMH/Ibl, TPU3MBI

27 [TonoGHble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXAY IO IMI TOBEPXHOCTEA,

' 00BEMaMHU TTOIOOHEBIX TET
11 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1 Yucna v BIYMCIECHUS

11 Hatypanbnble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN

1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHU

1.3 Jlorapudm umcna. [lecaTnynble U HaTypajibHbIE JOrapupMbl

2 VYpaBHeHUs U HEpaBEHCTBA

2.1 [IpeoOpa3zoBanre BbIpaXeHH, colepKalux Jorapu@mbl

2.2 [Tpeobpa3zoBanue BbIpaKeHHM, COEPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM

2.3 [TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB

2.4 [TokazarenbHbIE ypaBHEHUS! 1 HEPABEHCTBA



2.5

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

CucreMbl JUHEHHBIX ypaBHeHHfI. Pemenne MPUKJIAJHBIX 3aa4 ¢ IOMOIIBIO CUCTCMbI

25 JIMHEWHBIX YpaBHCHUH
2.7 CucrteMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
25 [Ipumenenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a/1a4
' ¥ 33/1a4 U3 pa3InYHbIX 00JIacTe HAYKU U peanbHOM KU3HU
3 DOyHKINUH U TpaPUuKH
Oynkuus. I[lepuognueckne ¢ynknuu. IIpomMexxyTkM MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumyMbl U MHHUMYMBI (yHKiun. HaunOomnbinee W HauMeHblee 3HAYCHUE
(GYHKLIHU Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U TpaduKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA T UCCIIEAOBAHMS TPOLIECCOB M 3aBUCHUMOCTEH,
3.5 KOTOpbIE€ BO3HHMKAIOT HpPU peIIeHUM 3ajady M3 JAPYruxX Y4eOHbIX HIpPEeAMETOB U
pEATbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepriBable pyHKIIMN. MeTo HHTEPBAIOB /1J1s1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NYECKUN CMBICI TPOU3BOIHOMN
43 [IpousBonHbie sneMeHTapHbIX QYHKIMHA. DOpMyNbl HaX0XKAECHUS TNPOU3BOAHOMN
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIIMH
[IpumeHenne mNpouU3BOAHOM K UCCIEJOBAaHUIO (QYHKIMI Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. Haxoxk/ieHre HauOoJIbLIero U HaMMEHBIIEro 3HaueHus (YHKIUU Ha
OTpe3Ke
[Ipumenenne mpou3BOIHON ISl HAXOXKACHUSI HAWTYUIIEro PeleHus] B MPUKIIaTHBIX
4.5 3ajadax, JUId ONpeeNeHHs CKOpPOCTH Tpoliecca, 3aJaHHOro (opMmysoil uim
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuil U Gu3nyecKuil cMbIci. Beruncienue uHTErpana mno
' dbopmyne Hetotona — JleiiOnua
5 Teopus BeposTHOCTEN U CTaTUCTHKA
£ 1 YucnoBble XapaKTEpUCTHKU CIy4yailHBIX BEJIMYMH: MaTeMaTH4YeCKOe OXHJIaHue,

AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHHC. HpI/IMepLI MNPUMCHCHUA MATCMATHUYCCKOI'O




5.2

OXHaaHuA, B TOM YHMCIC B 3agadyax H3 HOBCCI[HCBHOﬁ JKM3HH. MareMaTuueckoe
OKHMJIaHWE OWHApPHOW CIy4alHOW BENMMYMHBI. MaTreMaTudeckoe OXXHIaHHE CYMMBI
CJIy‘-IB,fIHBIX BeMuYnH. MaTeMaTHuecKoe OKHNIaHHUC U JUCTICPCUS TCOMCTPHYCCKOIO U

OMHOMHUAIBHOIO pacrpeaeneHuit

3akoH OOJBLIMX YHCEN M €ro poljib B Hayke, Mpupoie U odiiecTBe. BriOOpOUHbII

METOJI UCCIIENOBAHUI

5.3

[IpuMepsl  HEnpepbIBHBIX — Cily4aWHbIX Benu4uH. IloHsatne o0  moTHOCTH
pacnpezenenus. 3aaadu, NPUBOAAIIME K HOPMalIbHOMY pacnpezenenuto. [lonsarue o

HOPMAaJIbHOM pacrpeieICHuU

6.1

6.2

I'eomeTpus

I_[I/IJ'II/IHI[pI/I‘leCKaﬂ IIOBCPXHOCTD, 06pa3y101u1/16 HHHHHHqueCKOﬁ IMOBCPXHOCTHU, OCb
HHJIHHIIpH‘ICCKOﬁ ITOBCPXHOCTH. HI/IJII/IHI[pI OCHOBaHHMSI U OOKOBast IMOBCPXHOCTD,

o0pa3yromiasi U 0Cb, MJIOLIab OOKOBOW U MOJTHON MOBEPXHOCTH

Konunueckas moBepxHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: ocHOBaHuMe M BepliMHa, oOpasyroimas u OCh,
wionab OOKOBOW M TOJHOW IMOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyrolue u

BBICOTA, OCHOBAHUSA U OoxoBast IMOBEPXHOCTH

6.3

Cdepa u map: neHtp, paguyc, AUaMeTp, IUIOMAab MOBEpXHOCTU chepbl. Banmuoe

PpacIioJIOKCHHUE C(l)epLI N TINIIOCKOCTH, KacaTCJibHasA IINIOCKOCTb K C(bepe, miomanab

cdepsl

6.4

N306paxkenue Ten BpalleHUs Ha MI0CcKocTU. Pa3BépTka MMIMHIpA U KOHYCca

6.5

KOM6I/IHaL[I/II/I TCJI BpalllcHUA U MHOTOTPAaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIA OKOJIO

ctepsl, chepa, BmcaHHasi B MHOTOTPAHHUK, WIH TEJIO BPAIICHUS

6.6

[Tonsatue 06 oOwnéMme. OcHOBHBIE CBOICTBa 00BbEMOB Ten. Teopema 00 o0OBEME
MPsIMOYTOJIBHOTO MapalijieNienumneaa u ciaenctsus u3 He€. O0bEM MUIMHIIpa, KOHYCA.

O0béM mapa U mIoImaab chepbl

6.7

6.8

[TogoGubIe Tena B mpocTpancTBe. COOTHOIICHUSI MKy TIIOMIAISIMHA TTOBEPXHOCTEH,
00BEéMaMH TOJOOHBIX TEI
Ceuenuss nmnuHapa (MapaielbHO M TEPHEHAMKYJISIPHO OCH), CEUeHHUs KOHyca

(mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa

6.9

BekTtop Ha mimockoctd M B mpocTpaHcTBe. ClIOKE€HHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha uucio. PazmokeHne BeKTopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio mapamienenumnena. Pemenne 3a1a4, CBI3aHHBIX ¢ MPUMEHEHUEM

IIpaBUJI IEUCTBUH C BEKTOPAMHU




[IpsmoyrosnpHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHatbl BeKTOpa.

6.10

[Ipocreiimne 3amauym B KOOpAMHATAaX. YToll MexIy BekTopamu. CkansapHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY MNPsAMBIMHA MU IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO IIpU PCIICHNU I'COMECTPUYCCKUX 3aaa4

HHPOBEPSEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Koxa
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTAaTaM O0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

Bnanenne MertogamMM 0Ka3aTeNbCTB, aNrOpUTMAMM pPELICHHs 3ajad;
yMeHrne (OpMyIHpOBaTH M ONEPUPOBATH IOHATUSMHU: OIPENEICHUE,
aKcuoMa, TeOopeMa, CJIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (OPMYIIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE U TPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, MCIOJNb30BaTh METOJ  MaTeMaTH4eCKOM UHAYKIWU;
IIPOBOAMTH JI0KA3aTEIbHbIE PACCYKICHMS NP PEIICHUM 33a/ad, OLICHUBATH
JIOTUYECKYI0O  MPaBWIBHOCTb  PAacCy)XJIE€HUH; yMEHHE  OIepupoBaTh
MOHATHSIMU: MHO>KECTBO, IOJMHOYKECTBO, OIEpalUy HaJ MHO)KECTBAMU;
YMEHHE HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUisl ONUCaHUs
pEaJIbHBIX IPOLECCOB U SBJICHUN M NPHU PEIICHUU 3a/1ad, B TOM YHCIE U3
IpYTUX Yy4eOHBIX MPEIMETOB; YMEHHE OINEepUpOBaTh MHOHATUAMHU: Trpad,
CBSI3HBIA Tpad, JepeBo, IMKJI, rpad Ha MIOCKOCTH; YMEHHE 3aJaBaTb U
ONMUCHIBATh T'padbl pazNIUYHBIMU CIIOCOOAMU; HCMOIb30BaTh rpadbl Mpu

pCUICHUHU 3a1a4

YMeHue omnepupoBaTh NOHATHAMU: HATypaJbHOE YMCIIO, IIEJIOE YHCIIO,
CTENEeHb C IIeJIbIM I0Ka3aTesieM, KOPeHb HaTypaJlbHOM CTENeHH, CTENEHb C
paloHaIbHBIM IOKA3aTeNIEM, CTENEHb C JCHCTBUTEIBHBIM I1OKa3aTeleM,
jJorapumM 4YuCiIa, CUHYC, KOCMHYC M TAaHI€HC IMPOU3BOJILHOTO YHCIA,
OCTaTOK M0 MOJIYJII0, PalUOHAIBHOE YHCIO, HWPPALUOHAIBHOE YMCIIO,
MHO’KECTBA HAaTypalbHbBIX, LIEJbIX, PALIUOHAIBHBIX, JEHCTBUTEIbHBIX YUCEIT;

YMCHHUC HUCIIOJb30BATL IMPU3HAKU ACIIMMOCTH, HalMEHBIIHNH O6H.IPII>1




JIeNUTENh U HaUMEHbIIIee o0Iiee KpaTHOe, anropuT™ EBKITHAA PU pellieHrH
3a/1a4; 3HAKOMCTBO C Pa3JIUYHBIMH MMO3UIIMOHHBIMUA CUCTEMaMHU CUYHCIICHHUS;
YMEHUE BBIMOJHATHh BHIYUCICHUE 3HAYCHUM U TPeoOpa3oBaHUs BhIPAKEHUI
CO CTEeNmeHsAMH WU Jiorapudmamu, mpeoOpa3oBaHuUsl IPOOHO-pAITMOHATBHBIX
BBIPDOKCHUI; YMEHHE OIEepUpOBaTh MOHITUSMHU: I[OCJIEI0BATEIHLHOCTD,
apudMeTHYecKass MPOrpeccusi, TeOMETpUYECKas MpOrpeccus, OECKOHEUYHO
yOBIBaroIas reoMeTpuydecKas MIPOrpeccusi; yMEHUE 3aJlaBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GopMyIT,
YMEHHUE OIEepUpPOBATh MOHSATHUSMU: KOMIUIEKCHOE YHCIO, COMNPSIKEHHBIE
KOMIUICKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMILIEKCHOTO uucia, (hopma
3aMMCU KOMIUIEKCHBIX 4YHCeNl (F€OMETpUYECKasi, TPUTOHOMETpUYECKast M
anrebpanveckas); yMeTb MPOU3BOAWTH apHUPMETHUYECKUE MACUCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIAMH;  TMPUBOJUTH  NPUMEPHl  HCIOJIb30BAHUS
KOMIUJIEKCHBIX YHCEJ; OINEpUpOBaTh MOHATHUSMHU: Marpuia 2xX2 u 33,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMCTpI/ILIGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHe onepupoBarh IOHATHUAMM: PalMOHAIbHBIE, HPPALMOHAIBHBIE,
NoKa3aTeJbHble, CTENEHHbIC, Jorapu(MUYEeCKue, TPUTOHOMETPUYECKUE
YpPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIEpUPOBATh ITOHATHUIMM:
TOKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA ypAaBHEHUW W HEPABEHCTB, pPABHOCWIBHOCTh YPAaBHEHMI,
HEPABEHCTB U CUCTEM; YMEHUE PEIATh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TOMOILIBIO PA3JINYHBIX NMPUEMOB; PEIIATh YPaBHEHHUs, HEPABEHCTBA H
CUCTEMBI C ITApaMEeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIS pellieHusT MaTeMaTMYeCKHX 3aJad M 3aJad U3 pa3IMuHbIX oOlnacteil

HAYKH U peaNbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIIMH,
NEPUOIMYHOCTh (PYHKLMH, OTPAHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTbH
GbyHKIUH, SKCTpeMyM (yHKIMK, HauOojblllee M HauMEHbIlee 3HaueHUs
(GYHKIMH Ha TPOMEXYTKE, HelpepblBHAs (YHKLHUS, aCUMITOTHI rpaduka
¢GbyHKIMHU, TepBas W BTOpas MPOM3BOJHAS (YHKIMHM, F€OMETPUUECKUN WU
¢u3nyeckuif cMbBICT  MPOU3BOAHOM, TepBooOpa3Has, OIpeaeTIEHHBIN
UHTErpaj; yYMEHUE HaXOAMTh AaCUMITOTHl TIpaduka GYHKIUH; yMEHHE
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULINU
GbyHKIUH, HAXOAUTh YpaBHEHHE KacaTelIbHOM K rpaduky GyHKINH; yMEHHE

HaxOJUThb IMPOU3BOAHBLIC 3JICMCHTAPHBIX (t)YHKHHﬁ; YMCHHUEC HUCIIOJIB30BATh




MPOU3BOHYIO JJISl HCCIeAOBaHMUs (YHKIMN, HAXOAWUTh HAWOONbIINE WU
HaVMEHBIINE 3HA4YeHUS (QYHKLIUH; CTPOUTH TpadUKH MHOTOWICHOB C
UCIOJB30BAHMEM  ammapaTa MaTeMaTHYeCKOTO aHaln3a; IPUMEHSTH
NPOM3BOAHYIO Ul HAXOXKICHUS HAWIYYIIEro pPEelIeHUS B MPHKIAJHBIX, B
TOM YHCIIE COIMATIBHO-DKOHOMHUYECKHX U (PU3MUECKUX 33/]a4ax; HAXOAUTh
Iom@amu 1 00bEMBI GUTyp C TOMOIIBIO MHTETPasia; IPUBOIUTH MIPUMEPHI
MaTeMaTHYECKOTO MOJICIMPOBAHUS C TOMOIIBIO  Ju(epeHIInaTbHbIX

YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: Tpaduk (PyHKIUU, oOpaTHast QYyHKIIHS,
KOMMO3ULMS (QYyHKIUH, nuHeiiHas (QyHKOMA, KBaapaTuyHas (yHKIHA,
paumoHanbHas (QYHKIMSA, CTerneHHas (yHKOUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas W
norapudmuueckass (yHKIHMH; YMEHHE CTPOMTh TpauKku HM3yYEHHBIX
(GYyHKUIMH, BBITIOIHATH TpeoOpa3oBaHust rpaduKoB (PYHKIHHA, UCIIONB30BaTh
rpaduKH A1 U3yYeHHs TIPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 33134 U3
Apyrux y4eOHBIX TMPEIMETOB M 3a/ad W3 pPEANbHOW KHU3HH; BBIPAXKATh
(bopMyllaMH 3aBUCHMOCTH MEXAY BEIMYMHAMH; UCIIOIB30BATh CBOMCTBA U
rpaduky  (QyHKIUE U pelIeHus ypaBHEHHI, HEPABEHCTB M 33434y C
napameTpamu; HW300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOKECTBA

pEeLIEeHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBbIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JIOJIM U 4YacTH, Ha JIBUKEHHE, padoTy, CTOMMOCTb TOBApOB U
yCIyT, HaJOI'H, 337aydl U3 OOJIACTH YNPABJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YpaBHEHUs, HEpaBEHCTBA M HX
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCICAOBATH IIOJyYEHHOE pEIICHUE U
OLICHMBATh TMPaBJIONOJOOHOCTh pEe3yJbTaTOB; YMEHHE MOJEIUPOBATH
peanbHBIE CUTyallUd Ha S3bIKE MaTEMAaTUKH; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJb30BAaHMEM  ammapara  ajareOpsl,

MHTEPIPETUPOBATH IMOTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHdecKoe, MeauaHa,
HauOoJplllee U HaUMEHbILIEe 3HAUCHMs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJeKaTh, WHTEPHPETUPOBATH
uHpOpMaIMIO, TPEJCTaBICHHYI0 B TalONMIaX, Ha JuarpaMmax, rpagukax,

OTPaXKAIOIIYI0 CBOWCTBA pPEATbHBIX MPOIECCOB U SBICHUMN; TPECTABIATH




uHpOpMALIMI0O € TIOMOMIBIO TAaOMMII W  JUarpaMM; HCCIEI0BaTh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHCJIC C NPUMEHCHHEM TIpapuIecKuX
METOJIOB M DJICKTPOHHBIX CPEICTB; TpadUUIeCKH HUCCIECIOBATH COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IOMOMIBIO JUarpaMMm pacC€rBaHUA U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUAMHU: CIyYalHbIA ONBIT W CIy4YailHOE
COOBITHE, BEPOSATHOCTh CIIYYaHHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BaHHEM TIpadUyecKuX METOJIOB; MPUMEHATH
(GOpMyJIBI CIOKCHHSI WM yMHOXEHHUS BEPOATHOCTECH, (GOpMyTy TOTHOU
BeposTHOCTH, (hopmyny bepHysmum, komMOuHaTOpHBIE (GaKThl U (HOPMYJIBI;
OIICHUBATh BEPOSTHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepUPOBATH
MOHATHSIMHM:  ClTydyailHasi BeJIHMYMHA, paCHpelie]ieHHe BEpPOSITHOCTEH,
MaTEeMaTHYeCKOe OXHJIaHWe, JUCIEePCHs W CTaHIAPTHOE OTKIOHCHHE
CIly4aiiHOM  BeNMYWHBL, (YHKIMM  pacrupefeNeHuss U IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO paclpeleeHuil; YMeHHe
WCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pACHpENeNCHU Ui pEIIeHUs 3a]ad;
3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BBIOOPOYHBIX
UCCIIEIOBaHMM; YMEHUE PUBOIUTH IPUMEPHI MIPOSBICHUS 3aKOHA OONBIINX
9ucell B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHHIX;, YMCHHE OICPUPOBATH
MOHATHSIMH:  COYETaHWE, T[EePECTAaHOBKA, YHCIO COYETaHWW, YHCIIO
nepecTaHoBOK; OWHOM HBIOTOHA; yMEHHE NPUMEHSITh KOMOWHATOPHBIC
(bakTbl W pacCyXACHHS s pEeHIeHHs 3a]ad; OILIEHWBATh BEPOSTHOCTU
pETbHBIX  COOBITHH;  COCTaBISATH  BEPOSATHOCTHYIO  MOJEIh |

MHTEPIPETUPOBATH NOTYUYECHHBIH pe3yabTar

YMenue onepupoBaTh ~ NOHATHUSIMHU:  TOYKA, MpsiMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YTIJIa, INIOCKUH YIroJI, IBYTPaHHbBIN
YroJI, TPEXTPaHHBIA YIoJl, CKPEIIMBAOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIICHAUKYIISAPHOCTD MPAMBIX U INIOCKOCTEH, YIOJl MEXAY MPSAMBIMH, YIOJI
MEXKy NMPSAMON U IIOCKOCTBIO, YTOJI MEXIY IMIIOCKOCTAMH, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PAaCCTOSHUE MEXIY MPSAMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh NPH PEIICHUU 3aJlad W3Y4YCHHbIC
(GakThl ¥ TEOpEeMbl IUIAHUMETPUU; YMEHHE OIEHHBATh pa3Mepbl 0OBEKTOB
OKpYKaloIIero MUpa; CTPOUTh MATEMATHYECKHE MOJIEM C MOMOIIbIO
F€OMETPUYECKUX TMOHATUW U BEJIMYMH, pEIIaTh CBSA3aHHBIE C HUMHU

MPAKTUYCCKHUE 3a]a4r

10

YMeHue onepupoBaTh MOHATHSIMH: IUIOMAAL (UTYpBl, 00BEM (uUrypsl,
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MHOT'OI'paHHUK, HpaBI/IJ'H:HBII\/‘I MHOT'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKA,
Ky0, mapawienenunen, npu3Ma, MNHpaMuaa, (Gurypa ¥ MOBEPXHOCTh
BpallleHUs, [UIUHAP, KOHYyC, map, cdepa, Imiom@anb cdepbl, IUIONAIb
MOBEPXHOCTH TMHPAMHUJIbI, TPU3MbI, KOHyCa, IHIMHIpa, O0BEM KyOa,
MIpsAMOYT'OJIbHOTO  MapaJuICICiuIICd, IMMUpaMu/ibl, MNOPHU3MbI, NOWIWHIApPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHs KOHyCca W IIHJIMHIpPA,
napajuielibHble OCH MJIM OCHOBAaHWIO, CEYCHHE Iapa, IUIOCKOCTb,
Kacamomascs chepbl, IWIMHIPA, KOHYCa; YMCHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKA, W300pakaTh MHOTOTPAHHHUKH, (DUTYphl W TMOBEPXHOCTU
BpAIICHUS, UX CEYCHHUS, B TOM YHCIIC C MOMOIIBIO 3JCKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSATh CBOICTBa T€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(bOopMyITUPOBATh ONMPEICICHUS W3yYaeMbIX (HUTYp, BBIABUIATh T'MIIOTE3bI O
CBOWCTBaX W NPU3HAKAX T'EOMETPUYECKHX (GUTYp, OOOCHOBBIBATH HITH
ONpOBEpraTh HMX; yMEHHE MPOBOJAWTh KiIacCHPUKALUIO (GUTYyp 10
Pas3iiInuHbIM  IIPpHU3HAKaM, BBbIIIOJIHATH HGO6XOI[I/IMI)Ie JOIIOJIHUTCIIbHBIC

IIOCTPOCHUA

YMeHue onepupoBaTh ~MOHSATHUSMHU: JIBIDKEHHE B  INPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUEe MMOA0OMs, TOM00HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE W IMOAOOHBIE (DHUTYpHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh '€OMETPHUUECKHE OTHOIICHUS TpU
pelIeHn: 3aJla4, HAXOJIUTh TEOMETPUYECKHE BEIMYUHBI (JJIMHA, YTOJ,
IoIa1b, 00bEM) MPHU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U U3
pEaTbHOM KHM3HU; YMECHHUE BBIYHCIISATH TCOMETPHUSCKUAE BEITUYHHBI (JIJTMHA,
yroJ, IUIOoNaab, 00BEM, MIIOMAAb MOBEPXHOCTH), HCIOJIB3Ys H3yueHHBIC
GbopMyNBl U METOABI, B TOM YHCJE: IUIOMIAJ b MMOBEPXHOCTH MHPAMHUIBI,
MPU3MBI, KOHYyCa, IIWIHHJIPA, oMb cPepbl; 00bEM Ky0a, MpsSMOYTOJIbHOTO
napaienenumnena, MTupaMubl, TPU3MbI, WIHHIpPA, KOHYyCca, [1apa; YMEHHe

HAaXOJIUTh OTHOLIEHHE 00BbEMOB MOT0OHBIX PUTYp

12

VYMmenne OINICPHUPOBATE INOHATUAMH: HNPAMOYIOJIbHad CHCTEMa KOOPAWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPIHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEJICHNE BEKTOpa HAa YHMCIIO, pa3jioKeHHe BeKkTopa 1o Oas3ucy,
CKaJISIPHOE MPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHUE, YIrOJI MEXIy
BCKTOpaMH; YMCHUC UCIIOJIB30BAaTh BeKTOpHI-;IfI u KOOp}IHHaTHBIfI METOO 11

peUICHU TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘{e6HLIX npeaAMETOB




YMenue BI:I6I/IpaTB HOI[XOI[;IH_II/II‘/’I MCTOJ IJId pCIICHUSA 3aaadyu; MOHUMAHUC

3HAYUMOCTH MATEMAaTUKKW B M3YUCHUH IIPUPOJHBIX U O6H.ICCTB€HHBIX

13 IIPOLIECCOB U SIBJICHUH; YMEHHE paclo3HaBaTh IIPOSIBIICHUE 3aKOHOB

MaTE€MaTUKN B HCKYCCTBC, YMCHUC IPUBOAUTE INPHUMEPbI MATEMATUUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOU HAYKU

IHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon

1 UYucna 1 BBIYUCIICHUS

11 Hartypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

19 Pammonanbhple  uucna.  OOBIKHOBEHHBIE U JECATHYHBIE JpOOU, IPOLIEHTHI,
' 0eCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apu(METHUECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenpb c nenbiM nokaszareneM. CTeneHb ¢ pallMOHAJIbHBIM MoKa3zaresneM. CBoiicTBa
' CTETIeH!

15 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl

JlelicTBUTENbHBIE YHCTa. ApUPMETHIECKHE ONepaIiy C JCHCTBUTEIHHBIMH YHCIaMHU.
1.7 [TpubnuxEHHbBIE BBIYMCICHUS, IPABUIA OKPYIJIEHUs, MPUKUAKA U OLEHKAa pe3yibTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanme BEIpaKEHUI

1.9 KowmrmiekcHeie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS

2.2 HppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA




2.6

HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKINU U TpapuKu
31 OyHknusa, cnocoObl 3amanus (yHkruu. ['padux dyHkumm. B3aumHO 00paTHBIE
' ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue pyHKIuu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWd QyHkumu. Hymm QyHkumm.
> [IpomexyTku  3HAKOMOCTOSIHCTBAa.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl  MUHUMYMBI QyHKIMH. Hanbonpee 1 HanMeHbIIee 3HaueHue QyHKIUU
Ha TIPOMEXYTKE
33 CrenenHast GyHKIUS C HaTypaJbHBIM W IENbIM Moka3aTteneMm. EE€ cBoiicTBa u rpaduk.
' CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcumnToThl rpadukos pyHkiuiA. CBoiicTBa (DyHKINMN, HEMTPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
4 Havana marematuuyeckoro ananusa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe SIeMEHTApHBIX (QYHKIMHA
[IpumeHeHMe TMPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxojaeHne HamOOJBIIEr0 W HAWMEHBIIEro 3HAa4YeHHWs (QYHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. Murerpain
5 MHoxecTBa 1 IOTUKA
5.1 MHoO)kecTBO, Onepaly HaJ MHOXKecTBaMu. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA

6.1

OnucarenbHas CTaTUCTUKA




6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe U TITIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEPXHOCTH BpaleHUS
7.5 KoopauHats! 1 BEKTOPBI
COI'JTACOBAHO COI''TACOBAHO

[Iporokon 3aceganuss MO yuutenei
Marematuku MAOY COLL Ne35

ot 29.08.2025 roma Nel

Ionnuce [0)5(0)

3aMecTUTENb JUPEKTOpa

JIazapesa O.U.

IMoanuce [)5(0)

2025 roma
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