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Uucna W BBIYMCICHHA:  CBOOOJHO  ONEPUPOBATH  MOHSATHAMHU:
panMoHambHOE YHUCIIO, OeCKOHEYHass TepHuoJuuYecKass JpoOb, TPOIEHTEHI,
MPPALMOHAIIBHOE YUCIIO, MHOXKECTBA PALIMOHAIIBHBIX U AEUCTBUTEIBHBIX YHCET,
MOJYJIb AEUCTBUTEIBHOIO YHCIA; MPUMEHATh JPOOU U MPOLEHTHI JUIsl peIIeHUs
IPUKIAAHBIX 3a1a4 U3 Pa3jIMYHBIX OTPaciie 3HAHUW U peaabHOM JKU3HU;
NPUMEHATh NMPUOIMKEHHBIE BBIUMCICHUS, NIPaBUJIa OKPYTIJICHUS, NMPUKUAKY U
OLIEHKY pe3yJibTaTa BIUYUCIEHH; CBOOOIHO ONEPHUPOBATH NOHATUEM: CTEIIEHb C
LeNbIM  [IOKa3aTeslieM, HCMOJIb30BaTh  MOAXOAALIYI0  (GOpMy  3alucu
JNENCTBUTENBHBIX YUCEN JAJIs PEIICHUs NPAaKTHUYECKUX 3a]ad U MPEACTaBICHUS
JAHHBIX; CBOOOJIHO ONEPHPOBATH MMOHATHEM: AapUPMETHYECKHA KOPEHb
HaTypaJbHON CTENEHH; CBOOOAHO ONEPUPOBATH TOHATHEM: CTENEHb C
palMoHaIBHBIM TOKa3aTesleM; CBOOOIHO ONEpUpOBaTh MOHATUSAMU: JOrapu(pm
yucia, JAECATUYHBIE M HaTypajbHble JOrapu@Mmbl; CBOOOJHO ONEPHPOBATH
HNOHATUAMM: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YMCIOBOIO apryMeEHTa;
ONEpUPOBATh MOHATHAMH: AapPKCUHYC, apKKOCMHYC M apKTaHI€HC YHCIIOBOIO
apryMeHTa.

KonrtpomnbHsie paboTshl,
TECTHI,
Kum B popmare EI'D

KonrtpomnbHbie paboThl,
TECTHI,
Kum B popmare EI'D




YpaBHCHHsI W HEPaBEHCTBA: CBOOOJHO OINEPHUPOBATH IMOHATHSIMHU:
TOKJIECTBO, YpaBHEHNE, HEPABEHCTBO, PABHOCHIIbHBIE YPAaBHEHUS U YpaBHEHUS-
CIIENICTBUSI, PABHOCWIbHbIE HEPABEHCTBA; MPUMEHATH pPA3JIUYHBIE METOIbI
peleHs] palMOHATBHBIX M JAPOOHO-PALMOHANBHBIX YPAaBHEHUH, NPUMEHSTH
METOJi HMHTEPBAJIOB [Jisi PEHICHUS HEPaBEHCTB;, CBOOOIHO OMNEPUPOBATH
MNOHATUSAMM: MHOTOWIEH OT OJHOM MEepeMEHHON, MHOTOWIEH C IEJIbIMU
KodpUIMEeHTaMH, KOPHA MHOTOYJIEHA, NMPUMEHSATH JeJeHHEe MHOTOuYJeHa Ha
MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u Teopemy Buera mist pemienus 3anay;
CBOOOJTHO ONEPUPOBATh MOHATHAMHM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
OIPCACIIMTECIIb MAaTPHUILIbL 2 X 2 " ero FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI, UCIIOJIB30BaTh
CBOMCTBA OmpenenuTenss 2 X 2 Juisl BBIYUCIEHUS €ro 3HAa4€HUs, NPUMEHSTh
OTIpEACTUTENN IS PEIICHUs] CUCTEMBbl JIMHEWHBIX ypaBHEHUH, MOJEIUPOBATH
PCATBHBIC CUTYAllUN C TOMOIIBIO CUCTCMBI JIMHEUHBIX ypaBHeHHﬁ, HcciaeaoBaTb
MOCTPOEHHBIE  MOJEIM C  TOMOIIBI0O  MATPUI] U  ONPEIACTUTEIICH,
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTaT; UCIOJIb30BATh CBOMCTBA JEHCTBUI
C KOpHSAMH i mpeoOpa3oBaHUS BBIPAKEHUI; BBIIOIHATH MPeoOpa3oBaHUS
YUCIIOBBIX BBIp&)KGHHﬁ, COACpKAUX CTCICHU C PAllMOHAJIbHBIM ITOKA3aTCIICM,
UCTIONIB30BaTh CBOMCTBA JIOTapu(MOB Ui IpeoOpa3oBaHus JIOTapu(HPMUIECKIX
BbIpQXXEHHUI; CBOOOJAHO  OMEpUPOBATH  MOHATUSIMHU:  HUPpPALUOHAIIbHBIE,
MOKa3aTeNbHbIE U JIOTapU(PMUYECKHE YpaBHEHUS, HAXOOUTh WX PEIICHUs C
[IOMOILBIO PAaBHOCWIBHBIX IIEPEXOJ0B WM OCYLIECTBIISS IPOBEPKY KOPHEH;
IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OPMYJIbI JUIsl MPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX  BBIPDAXKEHUH; CBOOOJHO ONEPUPOBATH IOHSATHEM:
TPUTOHOMETPHUECKOE YpaBHEHHE, MPUMEHATH HeoOXoaumble (OPMYIBI s
pelIeHusT OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUW; MOIEIUPOBATH
PCATBHBIC CUTyallUW Ha A3BIKC aJIF€6pBI, COCTAaBJIATH BBIPAKCHUA, YPABHCHUS,
HEpaBEHCTBA [0 YCJIOBUIO 3a/layd, HCCJENIOBaTh IMOCTPOEHHBbIE MOJEIH C
UCIIONb30BaHUEM arrapaTa anreOphl.

Oynkun U rpadukd: CBOOOIHO ONEPUPOBATH MOHATHUSAMH: (QYHKIHS,
crocoObl 3amaHus (PYHKIWH, B3aWMHO oOOpaTHbIC (DYHKITUH, KOMIIO3HUITUS
¢GyHKIMH, Tpapuk (YHKIMH, BBIMOJHATH JJIEMEHTApHBIE NpeoOpa3oBaHUs

Bcepoccuiickue
MIPOBEPOYHBIE PAOOTHI
HTOroBbIii KOHTPOJIB

K1MB1, pazpaboTaHHbie Ha
¢benepaabHOM YpOBHE




rpa¢pukoB  (QyHKIMIA; CBOOOTHO  ONMEpUPOBATH  MOHATUSMHU:  00JacTh
OIIpENIeIEHUs] U MHOXKECTBO 3HAYCHUN (DYHKUUM, HYJIH (QYHKIHHU, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpPUPOBATh MOHATUSAMM: YETHBIE U HEUYETHBIE
GyHKUIMHU, TIepHOANYEcKUe (YHKINHU, TMPOMEXKYTKH MOHOTOHHOCTH (PYHKILUH,
MaKCUMYMBI 1 MUHHUMYMBbI (DYHKIMH, HaunOOJIbIIee W HaMMEHBIIEEe 3HAYCHUE
(YHKIMH Ha IMPOMEXYTKE; CBOOOJHO ONEPUPOBATh MOHATUSIMH: CTEIEHHAs
(GYHKLHUS ¢ HaTypaJbHBbIM U LIEJIBIM MOKa3aTeneM, rpaduK CTENeHHON (yHKIUU
C HATypaJbHBIM M IIENBIM IOKa3aTeleM, Tpauk KOpHS N-0if CTENeHH Kak
¢yHKIMM OOpaTHOM CTEeNeHM ¢ HATypalbHBIM IIOKa3aTeleM; OIEPUPOBATh
NOHATUSMH: JIMHEHHAs, KBagpaTU4Hass © ApoOHO-THHEHHass (QYHKIHH,
BBINOJIHATh 3JIEMEHTAPHOE MCCIEJOBAHUE M IIOCTPOCHHE MX TIpauKOB;
CBOOOJTHO OINEpUPOBaTH MOHATUSAMH: I[OKa3aTeldbHass U Jorapupmuueckas
(GyHKIMHU, UX CBOMCTBAa M IpaMKHu, UCIOIB30BATh UX TpadUKU Ui PEIICHUS
ypaBHEHHIA; CBOOOJHO ONEPUPOBATH MOHATHUSAMH: TPUTOHOMETpPUYECKAs
OKpPY)KHOCTb, ~OIPENEICHUE TPUTOHOMETPUYECKUX (YHKIMHA YHUCIOBOIO
apryMeHTa; UCMOJIb30BaTh rpaduku (GyHKIMHA A MCCIEOBAHUS MPOLIECCOB U
3aBHCUMOCTEH MPH PEeIICHUH 3a]]a4 U3 IPYTHX YUeOHBIX IPEIMETOB U pealbHON
KHU3HH, BEIPAXaTh (OPMYIIaMy 3aBUCHMOCTH MEXK/y BEITMIMHAMU;

Hauvana maTemMaTHueckoro aHaau3a: cBOOOIHO ONEPUPOBAThH MOHATUAMU:
apupMeTHUecKass M TeOMETpPHUYEecKas Mporpeccus, OECKOHEUHO YyObIBaromias
TeOMEeTPHYECKAsl IPOTPECCHSI, TMHEHHBINA U SKCIIOHCHIIMAILHBINA pocT, hopmya
CJIO)KHBIX IPOLEHTOB, HMETh IIPECTaBIEHUE O KOHCTAHTE; HCIOIb30BaTh
IpOTpecCuu AJs PELIeHUs peabHbIX 3a]1au MPUKIAIHOTO XapaKTepa; CBOOOJHO
ONEpPUPOBATh  TOHATHSMM:  TIOCIEAO0BAaTEIBHOCTb,  CIIOCOOBI  3a/JaHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHWYCHHBIE MOCIIEIOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOKIACHUS MAaTEMaTHMYECKOro aHalM3a Kak aHaau3a
OECKOHEUYHO MallblX; CBOOOJHO OINEPUPOBaTh MOHATUSAMHU: HENpPEPbIBHbIE
(GyHKLIMHU, TOUKH pa3pbiBa rpaduka GyHKIHUH, aCUMITOTH rpaduka QpyHKINM;,
CBOOOJTHO OMNEpUPOBaTH MOHATHEM: (YHKIHSA, HENpephIBHAS Ha OTpeE3Ke,
IPUMEHATh CBOMCTBA HENPEPBIBHBIX (YHKUMH Ui pEelICHHs 3a/1ad; CBOOOIHO
ONEepUpOBaTh MOHATUSIMHU: TiepBasi W BTOpas NPOM3BOJAHBIE (YHKIIMH,




KacaTenmbHas K TpapuKy (YHKIHH; BBIYUCIATH IPOU3BOJHBIE CYMMBI,
IPOM3BEAEHUS, YACTHOIO U KOMIO3MLUHU ABYX (YHKLMH, 3HATh MPOU3BOJHBIE
JIEMEHTAPHBIX (YHKIMHA; MCIOJIB30BaTh T'€OMETPUYECKUH M (U3NUYECKUN
CMBICII IPOM3BOAHOM /1JIs pEeLIEHUS 3a4a4.
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Yuciia ¥ BEIYMCIICHUS: CBOOOIHO OTIEPUPOBATH MOHATUSIMH: HATypaJIbHOE
U IIeJI0€ YHUCIIO, MHOXKECTBA HATYPalbHBIX W IIENIBIX YHCEN, HCIOJIb30BaTh
npusHaku genumoctu menbix uucen, HOJl u HOK wnarypanbHbIx umcen s
peuieHuss 3a7ad, NPUMEHSTH anroput™m EBkimma; cBoOOAHO OINEpUpOBaTh
MOHSATHUEM OCTaTKa M0 MOJYJIIO, 3alMChIBaTh HATYPAJIbHBIC YHCIA B PA3TMYHBIX
MO3UIIMOHHBIX CHUCTEMaX CYHUCICHUS; CBOOOIHO OINEpPUPOBATh MOHATHUIMU:
KOMILJIEKCHOE€ YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEJ, MPEeACTaBIsATh
KOMIUICKCHBIC 4YHCJIa B ainreOpamdeckoil W TpPUTOHOMETpHUYecKod (opme,
BBITIOJIHATh ~ apuU(PMETHYECKUE Olepalui ¢ HAMH H H300pakaTh Ha
KOOPAMHATHOH MIIOCKOCTH.

YpaBHeHHsI W HEpPaBEHCTBA: CBOOOIHO ONEPHUPOBATH IMOHATHSIMHU:
UppalMoHaIbHbBIC, TIOKA3aTeNbHBIE W  JIOTapU(MUYCCKHEC HEPaBCHCTBA,
HaXOJIUTh WX PEUICHHUS C TIOMOIILI0O PABHOCUJIBHBIX MEPEXOI0B; OCYIIECTBISATh
0oTOOp KOpHEHW MpH pEeuIeHHH TPUTOHOMETPUYECKOTO YpaBHEHHS CBOOOIHO
ONepUpOBaTh TMOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSTh
HE00X0UMBIC (POPMYITBI JIJIsl PEIICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
HEPaBEHCTB; CBOOOJHO OMEPUPOBATH TMOHATHUSIMH: CUCTEMa M COBOKYITHOCTH
yYpaBHEHUH M HEPaBEHCTB, PABHOCUJIbHBIE CHCTEMBI U CHCTEMbI-CIICACTBHS,
HAaXOJIUTh  PELICHHUS  CUCTEMbl U  COBOKYNHOCTEH  pPallMOHAJBHBIX,
UPpAIMOHATIBHBIX, TIOKA3aTeIbHBIX U JIOTAPUPMUYCCKUX ypaBHEHUH W
HEpPaBEHCTB;, pelIaTh palMOHANIbHBIC, HWpPpPALUOHAIbHBIC, TIOKa3aTeIbHBIC,
gorapuMUUECKUE W TPUTOHOMETPHYECKHE YypaBHEHHSI W HEPaBCHCTBA,
coJlepKalie MOIYITU M TMapaMeTpbl; MPUMEHATh TpadudecKue METOIbI IS
pelleHusi ypaBHEHUNW UM HEPABEHCTB, a TaKXKe 3ajJady C [apaMeTpaMu;
MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPOKCHHS, YPAaBHCHHS, HEPABEHCTBA M HMX CHCTEMBI MO YCJOBHIO 3aadH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIETM C HCIIOJIb30BAHHMEM armmapaTta airedpsl,

KonrtpomnbHbie paboThl,
TECTHI,
Kum B popmare EI'D

KontponsHbie paboTHI,
TECTHI,
Kum B popmare EI'D




UHTEPIPETHPOBATH TOTYYCHHBIA PE3yJIbTaT.

OyHkuu W Tpaduku: CTpouTh TpaduKH KOMITO3HIHMH (YHKIHH C
MOMOIIBIO AJIEMEHTAPHOTO HCCIIEOBAaHUS U CBOMCTB KOMIIO3HMIIMHU JIBYX
(GYHKUUH; CTPOUTH TeOMETpUYEecCKHe OOpa3bl ypaBHEHHH W HEpPaBEHCTB Ha
KOOPIMHATHOM TUTOCKOCTH;, CBOOOIHO OIEPHPOBATH MOHATUSAMHU: TpapuKu
TPUTOHOMETPUUECKUX (DYHKUIMN; MPUMEHATh (QYHKIMU AJI1 MOJCIUPOBAHUS U
UCCJIETOBaHMSI PEAIbHBIX MTPOLIECCOB.

Havana maremaTHuecKoro aHajm3a: HCIOJIb30BaTh MPOHM3BOJIHYIO IS
uccreoBaHus (YHKIMM HAa MOHOTOHHOCTH UM OIKCTPEMYMBI; HaXOJIUTh
HanOoJpIllee W HaWMEHbIee 3HAYeHHS (YHKIWU HEMPEPHIBHOW HAa OTPE3KE;
UCIIONIb30BaTh MPOM3BOJAHYIO [JIS HAXOXKJIEHHUS HAWIYYILero pelieHus B
NPUKJIATHBIX, B TOM YHCIIE COLHMAIbHO-DKOHOMUYECKUX, 3a7adax, Juis
OTIpeNIeJICHUs] CKOPOCTH M YCKOPEHHs MpoIlecca, 3aJaHHOro (opMysIoN HIu
rpadukom; CcBOOOHO OIEpUPOBATh MTOHATUSIMH: nepBooOpasHas,
onpeAenEHHbIA NHTErpail, HaXOJUTh MepBOOOPa3HbIE ANEMEHTAPHBIX (PYHKIIHA
U BBIYMCIIATH UHTErpan no gopmyne Hetorona—Jleitbnuia; HaxoauTh MIOMAAH
IUIOCKUX (UTYp U 0OBEMBI TEJl C IOMOIIIBIO HHTETpajia; UMETh MPEICTaBICHUE O
MaTeMaTHIECKOM MOJICITUPOBAHIH Ha npuMepe COCTaBIICHHSI
muddepeHIIMaNbHBIX YPaBHEHUN; pellaTh MPUKIAIHBIE 33Jadd, B TOM 4YHCIE
COLIMATTbHO-O)KOHOMHUYECKOTO U (U3MYECKOTO  XapakTepa, CpeACTBaMHU
MaTeMaTHYECKOT0 aHAJIN3A.

Bceepoccuiickas
MpoBepoyHas padbora
Hrorosas
KOHTpPOJIbHAs paboTa

KNMB1, pazpaboTanHbie Ha
benepambHOM YpOBHE

Yueouniii kypc : ['eomerpus
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CBOOOJTHO OIEPUPOBATH OCHOBHBIMM HOHATHSIMH CTEPEOMETPUU TIPU
peLieHuu

3a/1a4 ¥ IPOBEJICHUM MAaTEMaTHYECKUX PACCYKACHUM;

MIPUMEHSATHh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUN

FeOMETPUYECKUX 3a/1ay;

KJIaccu(UIMPOBaTh B3aUMHOE PACIOJIOKEHHE TPSMBIX B IPOCTPAHCTBE,

IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZHO ONEpUPOBATH MOHSTUSIMM, CBS3aHHBIMU C YyIJIaMH B




MIPOCTPAHCTBE:

MEXy TPSMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOH H IIIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHSATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAaclo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TIpHU3Ma,
TUPAMH/IA,

MPSIMOYTOJIBHBIN TTapajuIeenume]], Ky0);

KJaccu(UIMpOBaTh ~ MHOTOTPAHHUKH, BBIOMpass ~ OCHOBaHUS IS
KJIacCU(UKALINU;

CBOOOZHO ONEpUPOBATH TOHATUSMHU, CBS3aHHBIMU C  CEUCHUEM
MHOTOTPaHHHKOB

TUTOCKOCTBIO;

BBIMIOJIHATh ~ TApaJUIeNIbHOE,  IIGHTPaJbHOE M OPTOTOHAJIBHOE
POEKTHPOBAHUE PUTYP

Ha TUIOCKOCTb, BHITIOIHATH H300pakeHUsT (PUTYP HA IIIOCKOCTH;

CTPOHTH CEUCHHSI MHOTOTPaHHUKOB Pa3JIMYHBIMI METOIAMH, BBITTOJTHSTh

(BBIHOCHBIC) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ] CBEPXY,

cOOKy, CHM3Y;

BBIUUCIIATh  IUIOMIATM  MOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpU3Ma,
MUpaMUIA),

T€OMETPHUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OTIEPUPOBATH TIOHATHUSMU: CHMMETPHS B MPOCTPAHCTBE, IICHTP,
0Ch

Y IJIOCKOCTh CAMMETPHH, TICHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPBI;

CBOOOIHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM U

KOOpJMHATAM B IIPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBHS HAJl BEKTOPAMH;

pemiath 3a7adyd Ha J[0KAa3aTeIbCTBO MATEMAaTUYECKHX OTHOINCHUH U
HAXO0XKJICHUE

TCOMETPHYCCKHUX BEJIMUUH, IPUMEHSS U3BECTHBIC METOIBI IPU PEIICHUH

MaTeMaTHUYECKUX 33]1a4 TOBBIIIEHHOTO ¥ BRICOKOTO YPOBHS CIIOKHOCTH;

PUMEHSTh npoCTerIIme pPOTPaMMHBIC cpencTBa u




BHCKTPOHHOKOMMYHI/IKaIII/IOHHI)IC CUCTCMBbI HpI/I peHIGHI/II/I CTGpGOMCTpI/ILICCKI/IX
3a7a4;

U3BIIEKATh, IPEOOPA30BHIBATh U HHTEPIPETUPOBATH HHPOPMAIUIO

0 TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTrypax, MpeICTaBICHHYIO Ha
yepTexax u

pHUCYHKaX;

NPUMEHATh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh U
aHaJIM3UPOBATh

peanLHHe CI/ITya]_II/II/I, HpI/IMeH}ITB I/I3y‘ICHHBIe IIOHATHUS B Hpouecce
MOMCKA PEIICHUS

MaTeMaTH4eckKu  CHOPMYJTUPOBAHHOW  MPOOJEMBI,  MOJEIHUPOBATH
peaslbHbIe CUTYyalluy Ha

SA3BIKC FCOMeTpI/II/I, HUccijaeaoBaThb HOCTpOCHHLIe MOICIn C
HCITI0JIb30BAHUEM

TEOMETPUUYECKUX TIOHATHH M TeopeM, ammapara aireOpsl, peniaTh
MPaKTHYECKHE 3a/1a4H,

CBs3aHHBIC C HAXOXKXICHUCM FCOMeTpI/I‘-IeCKI/IX BCIINYHMH,

NMETH HpeI[CTaBJ'IeHI/ISI 06 OCHOBHBIX JTalrax paSBI/ITI/ISI FGOMCTpI/II/I KakK
COCTaBHOM

yacT (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.
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CBOOOZHO OIEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C IWJIHHIPUYCCKOH,
KOHHYECKOU

U cpepUYECKOi MOBEPXHOCTIIMH, OOBACHATH CIOCOOBI TIOTYUYEHUS;

OTIEpUPOBATh  TOHSATUSMHU, CBS3aHHBIMH C  TellaMHd  BpAIICHUS:
[WIHHIPOM, KOHYCOM,

chepoit u mapowm;

pacro3HaBaTh Tejia BpalleHus (IWIUHAP, KOHYC, cdepa W Imap) H
OOBSCHSTH

CIIOCOOBI TIOTYUYEHUS TEIl BPAILICHUS;

KJIACCHU(UITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPhI U TIIOCKOCTH;

BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W Tl BpallEHUS,
00BEMBI U

KontponsHbie paboTHI,
TECTHI,
Kum B popmare EI'D




IUIOMIAIM  TOBEPXHOCTEH  MHOTOTPAHHMKOB W TEJI  BpAIICHHUS,
TCOMETPHYCCKHUX TEJl

C MpUMEHeHueM hopMmyi;

CBOOOZHO OMEPUPOBATH MOHSATUSMH, CBSI3AHHBIMU C KOMOWHAIIMSMH TEJ
BpaIleHUs

U MHOTOTPAaHHHKOB: MHOTOTPaHHHK, BIMCAHHBIA B Cepy W OMHCAHHBIN
0K0JI0 cepsl,

cdepa, BicaHHasi B MHOTOTPAHHUK WITU TEJIO BPAICHHUS,

BBIUUCIIATH COOTHOIIEHUS MEXAYy IUIOMAASMH TIOBEPXHOCTEH U
00BEMaMHu

IMOJOOHBIX TEI;

n300pakaTh HM3y4yaeMble (UIYphI, BBIMOIHATH (BBIHOCHBIC) IUIOCKUE
YePTeKHU

U3 PHCYHKOB TPOCTBIX OOBEMHBIX (QUTYp: BHJI CBEpXY, COOKYy, CHHU3Y,
CTPOUTH CCUCHUS

TEJI BpAICHHS,

U3BIIEKATh, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAITUIO

0 TMPOCTPAHCTBCHHBIX T'€OMETPUYECKHX (UTYpax, MPEJCTABICHHYIO Ha
gyeprexax u

pPHCYHKaX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH ONIEPAIMH HAJ BEKTOPAMHU;

3aJ1aBaTh TNIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEME KOOPMHAT;

peniaTh reOMETPUYECKHE 3a]]aud Ha BBIYMCIICHUE YTJIOB MEXTY MPSMBIMU

IINIOCKOCTSAMM, BBIYUCIICHUC paCCTOSIHI/If/'I OT TOYKH 10 IINIOCKOCTH, B
LIEJIOM,

Ha TMPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METOJa TMpHU PpEUICHHH,
CBOGOIIHO OHepI/IpOBaTB IIOHATUAMU, CBsA3aHHBIMHA C JBUXKXCHUEM B
MPOCTPAHCTBE,

3HATh CBOMCTBA ABIDKCHUM,

BBITMIOJHATh HM300paKEHUST MHOTOTPAHHHUKOM M TN BpalIeHHsS MpHU




napajuieIbHOM

MEepeHoce, LEHTPAIbHON CHUMMETPHUH, 3€pKaJbHOM CHMMETPUHU, MpHU
MOBOPOTE BOKPYT

npsMOii, IpeoOpa3oBaHus Mo100uUs;

CTPOWTH CEUSHHSI MHOTOTPAHHUKOB U TEJl BPAIICHUS: CCUSHHS IMIIMHAPA

(mapanmnenbHO W TEPHCHAMKYJSIPHO  OCH), CEYCHHS  KOHyca
(mapannenbHOE OCHOBAHUIO U

IpOXOJIAIIee Yepe3 BEPIIMHY ), CeUSHHs 11apa;

UCTIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHHUIl: METOJ CIIEZO0B, METO[
BHYTPEHHETO

IPOEKTUPOBAHUS, METO/]I TIEpEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

NPUMEHSATh T€OMETPUYECKHE (PaKThI JIJISi PEIICHUS CTEPEOMETPUUECKUX
3azady,

NpPENoaraloliuX  HECKOJbKO IIAroB  pEeUIeHHs, €ClIM  YCIOBHS
NPUMEHEHUS 33/IaHbI

B SIBHOU M HEsIBHOU (opMe;

pemaTh 3aJadd Ha JIOKa3aTeNbCTBO MAaTEMAaTHYECKHMX OTHOIICHWH W
HaXO0XJICHHE

T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTH MIPOTPAMMHEIE CPEJICTBA M JEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI

IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a/1aY;

OPUMEHATH  TIOJy4YeHHbIE 3HAHUS Ha  TMpaKTUKe: CpPaBHUBATh,
AHATM3UPOBATH U

OIICHWBATh pEANbHBIC CUTYaIllMH, MPUMCHAITh W3YUYCHHBIC ITOHSTHS,
TEOpPEMBI, CBOMCTBA

B IIpollecce€ TIOMCKA peHIeHHs MaTeMaTU4ecku CchOopMyIHpPOBAHHON
poOIeMBbl,

MOJICIIMPOBATh PEaJbHBIC CUTYAIlMH Ha SI3bIKE TEOMETPUH, MUCCIIEAOBAThH
MOCTPOCHHBIE

MOJIETTM C HCIIOJIb30BAHMEM TE€OMETPUYECKUX TIOHATUH U TEOpeM,




ammapara anreopsl,

pemiath  NMPAaKTUYECKHE  33/a4M, CBS3aHHBIE C  HAXOXKICHHUEM
reOMETPUYECKUX BEITUYUH;

HUMCTb NPCACTABJICHUSA 06 OCHOBHBIX 3TallaX pPasBUTUSA I'COMCTPUH KaK
COCTaBHOM

qacTH (PyHJaMEHTa Pa3BUTHS TEXHOJIOTHH

VYu4eOHbli Kypc « BeposTHOCTE U cTaTHCTHKAY
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CBOOOJHO ONEepUpOBaTh MOHATHAMHU: rpad, TUIOCKUH Tpad, CBI3HBIN
rpad, myTh B Tpade, I[emb, IUKI, JEPEBO, CTEIEHb BEPIIMHBI, JEPEBO
CIIy4allHOTO SKCTIEPUMEHTa; CBOOOIHO ONEPHPOBATH MOHATHAMU: CITy9alHBIN
9KCHEPUMEHT (OIIBIT), ClIydyaifHOe COOBITHE, 3JIEMEHTApHOE CIy4yaiiHOe cOObITHE
(37eMeHTapHBINA UCXO/) CIIy4aifHOTO OIBITA, HAXOAUTh BEPOSITHOCTU COOBITUH B
OMbITaX C PaBHOBO3MOXKHBIMH DJIEMEHTAapHBIMU COOBITHSIMHM; HaXOAMTb M
dbopMyIupoBaTh COOBITHS: TepeceueHrne, OObEIMHEHHE MTaHHBIX COOBITHH,
cOOBITHE, TPOTHUBOIOJIOKHOE TAaHHOMY, MCIIOJIB30BaTh AMarpaMMmbl Oiliepa,
KOOPJIMHATHYIO TIPSMYIO JUIsl peIIeHUs 3ajad, IOJIb30BaThCs (OPMYIIOH
CJIOKEHMSI BEPOSATHOCTEN ISl BEPOSATHOCTEN IBYX U TPEX CIydalHBIX COOBITHIA;
ONEPUPOBATH MOHATHAMU: YCIOBHAsI BEPOSTHOCTb, YMHOKEHHE BEPOSITHOCTEM,
HE3aBUCHMBIE COOBITHA, JEpPEBO CIY4alHOIO SKCIEPUMEHTa, HaXOAUTh
BEPOSITHOCTH COOBITUH C MOMOUIbIO NMpaBWJIa YMHOXKEHU, epeBa CIlydyaitHOro
OTIbITA, MCIIOJIB30BaTh (HOPMYIy MOJTHOW BEpoOsTHOCTH, Gopmyny baiteca mpu
pelIeHNn 3ajad, ONpeAesTh HE3aBUCUMOCTh COOBITHH 1O (opmyne u 1o
OpraHM3aluy  CIy4alHOrOo  DKCIEPUMEHTa;  IPHUMEHATH  U3yYCHHBIC
KOMOUHATOpHbIE (OPMYJIbl A TEPEUUCIICHUS] 3JIEMEHTOB MHOXECTB,
AIIEMEHTAPHBIX COOBITHH CIy4yailHOrO OMbITa, PEHICHUs 3aJad IO TEOpUHU
BEPOSITHOCTEW; CBOOOJHO OIEPHUPOBATH TMOHATHAMHU: OWHAPHBIA CITydalHBIN
ONBIT (UCHBITAHME), YCHEX U HeyAaya, HE3aBUCUMbIC HCIBITAHUSA, CEpUs
UCTIBITAHUH, HAXOJUTh BEPOATHOCTH COOBITHI: B CEPHM UCIIBITAHUM 10 IEPBOTO
ycrexa, B Cepud MCIBbITAaHUNM BepHyiuH, B ONbITE, CBA3AHHOM CO CIIy4aiHBIM
BHIOOPOM M3 KOHEYHOH COBOKYITHOCTH; CBOOOTHO OINEPUPOBATH MOHATHSMU:
Clly4aliHass  BEJIWYMHA,  paclIpelelIeHue  BEPOATHOCTEH,  Auarpamma

KonrpomnsHsie paboThl,
TECTHI,
Kum B popmare EI'D




pacnpeneneHus, OuHapHas  ciay4ailHas  BeJIMYMHA, T[E€OMETPUYECKOE,
OMHOMUATBHOE pacIpeiesieHHe.

OTICPUPOBATH MOHATUSMH: COBMECTHOE paclpeiesieHue ABYX CIyYalHBIX KonTponbHbie paboThI,
BEJIMYMH, WCIIONB30BaTh TaONMIy COBMECTHOTO paclpeAesieHus JIBYX TECTBHI,
CIYyYalHBIX BEJIWYMH ISl BBLACICHUS PACIPEICICHHUS KaXKJIOW BEJIMYHHBI, Kuwm B dopmare ET'D
OTpeNeNIeHNs] HEe3aBUCUMOCTH CIyYalHBIX BEJIWYHH; CBOOOJHO ONEPHPOBATH
MMOHATHEM MaTEMaTHYECKOIO 0KUTaHUS Cy4aiHOM BEUYNHEI

(pacnpeneneHus), NPUMEHATH CBOMCTBA MAaTEMAaTHMUYECKOTO OXKUIAHWS INpU
pelIeHny 3a/ay, BBIYUCIATH MaTEMaTHYECKOE OKHWJaHWE OWHOMHAIBHOTO U
FEOMETPUYECKOr0  paclpesielieHHil; CBOOOAHO OMEpUpOBaTh MOHATHIMHU:
JUCIIEpCUs, CTaHJAPTHOE OTKJIOHEHUE CIIy4allHOM BEJIWYMHBI, INPUMEHATh
CBOMCTBA JUCHEPCUU CIy4yalHOW BEIMUYUHBI (paclpelesieHUs) NpU pPEeLICHUH
3a/1a4, BBIYUCIIATH JTUCIEPCUIO U CTAHJAPTHOE OTKJIOHEHHE T€OMETPUYECKOTO U
OMHOMHUATBHOTO pacpe/eIeHNi; BBIYUCISATH BHIOOPOUYHbIE XapaKTEPUCTUKH T10
JTAHHOM BBIOOPKE M OLICHWBATh XapaKTEPUCTUKU T'€HEPATbHOM COBOKYIHOCTHU
JaHHBIX 10 BBIOOPOYHBIM XapaKTepucTHKaM. OLEHUBaTb BEPOSITHOCTH
COOBITUM W TPOBEPATH NPOCTEHILNE CTATUCTUYECKHE THUIOTE3bl, IOJIb3YSCh

HN3YYCHHBIMU pACIIPCACICHUAMMU.

2. TpeﬁoBaHI/m K BBICTABJCHUIO OTMETOK 3a MPOMEKYTOYHYIO aTTECTALIUIO
HpOMe)I(yTO‘lHaH aTTeCTanuAa 06yqa101u14xc;1 10-11 xnaccos OCYLICCTBIIACTCA 110 NATHOAIILHOM CHCTEME OLICHHUBAaHM.

3. Kpurepuu oneHMBaHUs Pa3JMYHbIX BUI0B pador

O1eHKa yCTHBIX OTBETOB 00yYaroIuXcs Mo anredpe U reOMETpHH.

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIHM YUYEHHUK:

® [I0JIHO PACKPBLI COACP)KaHUE MaTepuaia B 00beMe, IPelyCMOTPEHHOM MPOrpaMMOi U y4eOHHKOM;

® M3JIOKUII MaTCpUAJl TPAMOTHLBIM A3BIKOM, TOYHO UCIIOJIB3YS MATCMATHYCCKYO TCPMUHOJIOTUIO U CUMBOJIUKY, B OHpGI[CJICHHOfI JIOTUYECKOM
IIOCJICA0OBATCIIbHOCTH,

® NIPaBUJILHO BBIMOJIHUI PUCYHKH, YEPTEKH, IPpauKH, COMYTCTBYIOIINE OTBETY;




® [10Ka3aJl yMEHHE WUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU MPUMEPAMHU, TPUMEHATDH €€ B HOBOM CUTYallMH MPU BHIMOJIHEHUN MTPAKTUUECKOTO 3aJaHus;
® IPOIEMOHCTPUPOBAJ 3HAHUE TEOPUU PAHEE N3YUCHHBIX COMYTCTBYIOMINX TeM, C(HOPMUPOBAHHOCTh M YCTOMYMUBOCTD UCIIOJIb3YEMbIX IIPU OTBETE
YMEHHUH U HAaBBIKOB;

® OTBCYAJI CaMOCTOATCIBHO, oe3 HaBOIAMIUX BOIIPOCOB YUUTCIIA,

® BO3BMOXHBI OJlHA — AB€ HCTOYHOCTH IIPU OCBCUICHUEC BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, KOTOPBIC YUCHUK JICTKO HMCIIPABUII MMOCJIC
3aMCUYAHUS YUUTCIIA.

OTBeT OLICHHUBAETCS OTMETKOM «4)), €ClIn

® YIOBJICTBOPSICT B OCHOBHOM TpCGOBaHI/ISIM Ha OLICHKY «5», HO IIpHU 3TOM UMCCT OAWH U3 HCAOCTATKOB: B U3JIOKCHUHN NOITYIICHBI HeOOoIbIINe
Hp06eJIBI, HC NCKA3UBIICC MATEMATUYICCKOC COACPIKAHUC OTBCTA,

¢ JOMMYIICHbI OAWH — ABA HEAO0YCTA IMPU OCBCHICHUH OCHOBHOT'O COACPIKaHUA OTBETA, UCITPABJICHHBIC MMOCJIC 3aMCYAHUS YUUTCIIA,

® NTOITYIICHBI omuoOKa uin 0oJjiee JABYX HEAOYCTOB IIPpHU OCBCIICHNHN BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIaJIKAX, JICTKO UCIIPAaBJICHHBIC IIOCJIC
3aMCYaHUsA YUUTCIIA.

OtmeTKa «3» CTaBUTCS B CIEAYIOIUX CIy4asx:

® HETOJIHO PACKPBITO COJEPKAHUE MaTepuaia (CoaepKaHue U3JI0KEHO parMeHTapHO, HE BCET/Ia MOCISI0BATENIHLHO), HO MOKa3aHOo 00IIIee MOHUMaHNE
BOIIpoca U NpOACMOHCTPUPOBAHBI YMCHUA, JOCTATOYHBIC IJId YCBOCHUA MIPOTrpaMMHOI'0 MaTCpuaia;

® UMCJIMCH 3aTPYAHCHUA WJIN JOIMYIICHBI OILIIMOKHU B OMpCaACICHUU MaTeMaTHICCKOM TECPMHUHOJIOTUH, YCPTECIKAX, BbIKJIAJAKAX, UCIIPABJICHHBIC ITOCIIC
HCCKOJIbKUX HAaBOJAAIINX BOIIPOCOB YUUTCIIA,

® YUEHHK HE CIPABWICS C IPUMEHEHHEM TEOPUU B HOBOM CUTYAlLlMH IIPU BBIIIOJIHEHUH NTPAKTHYECKOr0 3aJaHusl, HO BBIITOJIHWII 3aJaHUS
00513aTENILHOTO YPOBHS CII0KHOCTH TI0 IaHHOU TeME;

® TIpY JOCTATOYHOM 3HAHHH TEOPETHUECKOTO MaTepraja BhIsIBIICHA HEIOCTATOYHAS C(DOPMHUPOBAHHOCTH OCHOBHBIX YMEHUI M HABBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasx:

® HE PACKPBITO OCHOBHOE COZICp)KaHUE YUeOHOTO MaTepHara,

e 00HApPYKEHO HE3HAHUE YUCHHKOM OOJBIIEH WM HanboJiee BAXKHON YacTH Y4eOHOTrO MaTepuana,

® JIONYIIEHBI OINOKY B ONpEeNIEHUH MOHATUH, PU UCTIOJIb30BaHUN MaTEeMaTUYECKOM TEPMUHOJIOTHH, B PUCYHKAX, UePTEKaxX WU rpapukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIC HECKOJIBKUX HABOJSAIIUX BOMPOCOB YUUTEIIS.



O1eHKa yCTHBIX OTBETOB 00YYarOIUXcs Mo anredpe U TeOMETPHH.
OTBeT oLeHNBAeTCs OTMETKOM «5», €CIIM YUYEHHUK:
® [I0JTHO PACKPBUI COJIEpKaHNe MaTepuaia B 00beMe, IPeyCMOTPEHHOM MPOrpaMMOi U Y4EOHUKOM;

® M3JIOKUII MaTCpUuall TpaMOTHBIM A3BIKOM, TOYHO HUCIIOJIB3YS MATCMATHUYCCKYIO TCPMUHOJIOTHUIO U CUMBOJIUKY, B OHpGI{CJ’IGHHOfI JIOTHISCKOM
IOCICA0OBATCIIBHOCTH,

® MPABUJILHO BBHITIOJHIII PUCYHKHU, YEPTEXKHU, TpaUKH, COMMyTCTBYIOIINE OTBETY;

® [10Ka3aJI YMEHHUE WIUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH IPUMEPAMHU, IPUMEHATD €€ B HOBOM CUTYalluH NPYU BBINIOJHEHUH IPAKTUYECKOTO 3aJaHus;
® [IPOJICMOHCTPUPOBAJ 3HAHHE TEOPUU PaHEEe U3YUCHHBIX COMYTCTBYIOUIMX TEM, CPOPMUPOBAHHOCTh M YCTOMUUBOCTD MCIIOJIB3YEMBIX ITPU OTBETE
YMEHUI U HaBBIKOB;

® OTBE€YAJI CaMOCTOATCIIBHO, oe3 HaBOOAIIUX BOITPOCOB YUYUTCIIA,

® BOBMOXKHBI OJJHA — AB€ HCTOYHOCTHU ITPU OCBCUICHUEC BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJJKAX, KOTOPBIC YUCHUK JICTKO MCIIPABUII ITOCJIC
3aMCYaHUSA YUUTCIIA.

OTBeT OLICHUBACTCS OTMETKOM «4», eciu

® YIOBJICTBOPSICT B OCHOBHOM Tpe6OBaHI/I${M Ha OLCHKY ((5)), HO IIpH 5TOM UMECCT OJWH U3 HCJOCTATKOB: B U3JIOKCHHUH OOIYUICHBI HEOOJIbIIINE
HpO6€J’II)I, HC UCKA3UBIICC MATEMATUYCCKOC COACPKAHUEC OTBCTA,

® JOIIYIICHbI OUH — JIBA HEAOYUCTA ITPHU OCBCHICHUHU OCHOBHOI'O COACPKaHUA OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YIUTCIISA,

¢ JTOITYIICHBIL olnOKa mim 0oJiee ABYX HEAOYCTOB IIPU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHBIC ITOCJIC
3aMCYUYAHUS YUUTCIIA.

OtMeTKa «3» CTaBUTCS B CIEAYIOMIMUX CIydasx:

® HCIIOJIHO PACKPBITO COACPIKAHUC MATCpUajia (COI[Cp)KaHI/IC HU3JI0KCHO q)parMeHTapHo, HC BCCria HOCHC,I[OB&TGJIBHO), HO ITOKa3aHO 06mee IIOHUMAaHUuC
BOIIpOCa U NPpOACMOHCTPUPOBAHBI YMCHUSA, JOCTATOUYHBIC I YCBOCHUSA IIPOTrPAMMHOI'0 MaTepHajia;



® UMCJIMCH 3aTPYAHCHUA UIIN JOITYIICHBI OIINOKHU B OnpeaACICHNN MaTeMaTUIeCKOMI TEPMHUHOJIOTUH, YEPTEIKaAX, BbIKIAJKAX, UCIIPABJICHHBIC ITOCIIC
HCECKOJIBKHUX HABOJAIINX BOIIPOCOB YUUTCIIA,

® YUJCHHK HC CIIpaBHJICA C IPUMCHCHUCM TCOPHU B HOBOM CUTyalluU IIPU BBIITOJHCHUH ITPAKTHYICCKOI'O 3aIaHUA, HO BBIITOJIHWII 3aJIaHUS
00513aTEJILHOIO YPOBH: CIIOKXHOCTHU 11O JJAaHHOM TEMC,

® MIpU JOCTATOYHOM 3HAHUU TEOPETHUECKOTO MaTepraia BhIsSBICHA HEIOCTATOUYHAsI C(HOPMUPOBAHHOCTH OCHOBHBIX YMEHUH 1 HABBIKOB.
OTMmeTKa «2» CTaBUTCS B CIEAYIOMIUX CIyYasx:

® HE PaCKPBITO OCHOBHOE COJIEpKaHUE YI4EOHOTO MaTepuana;

¢ 00HapyKEHO HE3HAHNE YYCHUKOM OOJBIICH Wi Hanboliee BAXKHON 4acTH y4eOHOTO MaTeprana;

® JIONYLIEHB! OIIMOKHU B ONPEAEICHUH MMOHATUH, IPU UCTIOIb30BaHUM MaTEMaTHYECKOW TEPMUHOJIOTMH, B PUCYHKAX, YepTexax WiH rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE UCIIPABJICHBI ITOCJIE HECKOJIBKUX HABOAAIIUX BOIIPOCOB YUHUTEIIS.



