IF'OCYJAPCTBEHHOE ABTOHOMHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJILHOE YUPEXKJIEHUE JIEHUHITPAJICKOM OBJIACTH
«BBIBOPI'CKUI MOJIUTEXHUYECKHUN KOJUIEK

«AJIJEKCAHJIPOBCKHUI»

PABOYAS ITPOT'PAMMA
OBIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI
00/ 03. MATEMATHKA

OCHOBHOM npodeccCHOHAILHOI 00pa30BaTEIbHOM POrPaMMBbI
cpeaHero npogecCHOHAIBLHOI0 00pa30BaAHUSA
no npodeccun

15.01.05 Ceapmuk (py4HOH M YACTUYHO MEXAHU3HUPOBAHHON CBAPKHU (HAILIABKH)

2023r.



PaGouass mporpamma ydeOHOW AUCHUIUTMHBI MaTeMaTHKa SBJISETCS YacThIO
OCHOBHOM TpodeccuoHabHON 00pa3zoBatenbHOM Mporpammbl CITO no npodeccun
15.01.05 Capuiuk (py4yHOM M 4aCTUYHO MEXAHU3UPOBAHHOM CBapKU (HAIJIABKH)
pa3zpaboTana Ha ocHOBe DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHjapTa cpeaHero oodiero oOpa3zoBanus u [IpumepHOi mporpammbl yuyeOHOM
TUCIUTUINHBL  «MaTemMaTukay Uisi  TPOQPECCHOHAIBHBIX  00pa30BaTEIbHBIX

OpraHu3aIuu.

PaccmoTpeHo: CoraacoBaHo:

3acez[aHHe HpGI[MGTHO-I.IHKHOBOﬁ 3aMecTUTEIb AUPCKTOpa I10 YP

KOMHUCCHHU
/E.B.OmyToOBa/

« » 2023r.

« » 2023r.

IIpencenarens

TTIK




COJEPKAHUE

1. OO011ast XxapakTepuCTHKa IPUMEPHON pabodeil mporpaMmbl
o011e00pa3oBaTeIbHON AUCIUILTUHBI «MaTteMaTuka

2. CtpykTypa u copepkanue o01eo0pa3zoBaTeIbHON TUCIUILIMHBI

3. VYcnoBus peanuzanuu NporpaMmbl 0011e00pa3oBaTEIbHON JUCIUTUIUHBI
4, KoHTpoJib 1 o11eHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON
JUCIUTUTIHBI

5. Komrurekr KOHTPOJIBHO — OIICHOYHBIX CPCACTB



1.  OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMbBI YYEEHOHN
JUCHUIITIMHBI OOA.3 MATEMATHUKA

1.1 MecTo AMCHUIIIMHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMBbl:

Yueonas mgucoumanmaa OOJl 03. MATEMATHUKA sasusercs o00s3aTeIbHOM
4acThI0 00111€00pa30BaTENBLHOTO IMKIJIA TPOTPAMMBI MOJTOTOBKU CHEIUATNCTOB CPETHETO
3BeHa B cootBeTcTBUM ¢ PI'OC no npodeccun 15.01.05 Capimuk (pydyHON U YaCTUUHO
MEXaHU3UPOBAHHOM CBApKH (HAIJIaBKH).

PaGouass mporpamma y4eOHOW JUCIHUIUIMHBI TpeTHA3HAYEHA I W3YYCHHS
MaTEeMaTUKHA C MEIbI0 peaau3alud oO0pa3oBaTEIIbHON MPOTpaMMBI CPEIHEro OOIIeTo
oOpa3oBanus Ha 6a3e 0cHOBHOTO o011ero oopazosanus no [MIICC3.

VYyebHast nUCHUIUTMHA OTHOCUTCA K npeaMeTHoi obnactu «MATEMATUKA» ®I'OC
COO.

VYpoBeHb ocBoeHHsA ydeOHOM aucuumuinHbl B cootBerctBuM ¢ PI'OC COO
yrayOJIeHHBIN.
1.2.11e/i1 ¥ IUIAHUPYeMBbIe Pe3yJIbTAThl 0CBOEHHS TUCUMIJIMHBI:

1.2.1. Ileab AMCHUIINHBI.

Coneprxanue TIporpaMMbl 00111e00pa30BaTEeILHON JTUCIUTLIMHBI «MaTeMaTHKay
HAIPABJICHO Ha JIOCTIKCHUE PE3YJIbTATOB €€ M3yUCHUsSI B COOTBETCTBHUH C TPEOOBAHUSIMU
dI'OC COO c¢ yueroMm npodeccronanbHoit HanpaBiaeHHocTH PI'OC CIIO.

1.2.2. TIInaHupyemble pe3yJbTaTbl OCBOEHHUSI 001Ie00pa3oBaATEIbHOI
aucHUILIHHBI B co0TBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

Oco6oe 3HaUYeHHE TUCIUIUIMHA UMeeT npu (opmupoBanuu u passutuu OK u
IK .

IIpodeccnoHaIbHbIE KOMIIETEHIIMH.

I[IK 1.1. UYwurate yepTekum CpeIHEN  CIOKHOCTH U  CIOXKHBIX  CBapHBIX
METAJUTIOKOHCTPYKIIHM.

I[IK 1.2. Hcnonp3oBaTh  KOHCTPYKTOPCKYXO,  HOPMAaTHBHO-TEXHUYECKYHD U
IIPOU3BOJICTBEHHO-TEXHOJIIOTMUYECKYIO JOKYMEHTALMIO T10 CBApKE.

I1K 1.9. I[IpoBOAUTE KOHTPOJIb CBAPHBIX COEAMHEHUN HAa COOTBETCTBHE I'€OMETPUUYECKUM

pasmepaM, TpeOyeMbIM KOHCTPYKTOPCKOM M  MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
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JIOKYMEHTALIUU 110 CBapKe.
I[IK 6.1. TIlpoBepsiTh KOMIUIEKTHOCTb, pPaOOTOCIOCOOHOCTh  TEXHOJOTUYECKOTO

000pyZ0BaHMS U KaueCTBa PACXOJHBIX MATEPHUAIIOB JIJIsl TEPMUTHOM CBapKH.

O01mue KOMIEeTeHIINHT

OK O01. Beibupate crmocoObl pelmieHds 3agad  MNpodecCUOHATBHON e TEIbHOCTH
IPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTb COBPEMEHHBIE CpEJCTBA IMOWCKA, aHAIM3a M WHTEPIpETaluu
uHbpopManuu, W  HHPOPMAIMOHHBIE  TEXHOJIOTMHM  JUIsl  BBINOJIHEHHUS  3a/1a4
poQeCcCUOHATBHOM eI TEIHHOCTH.

OK 03. [TmanupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPO(eccHoHaIbHOE U JIMYHOCTHOE
pa3BUTHE, TMPEANPUHUMATEIBCKYIO JEATENbHOCTh B MpodeccuoHaabHOl  cdepe,
UCIIOJIb30BaTh 3HAaHUS 10 (PUHAHCOBON TIPaMOTHOCTH B PA3IHYHBIX >KHU3HEHHBIX
CUTYalLUsX.

OK 04. D¢ dexTuBHO B3aUMOJIEHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcyuiecTBasiTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM
a3bike Poccuiickoil @enepanuu ¢ yueToM OCOOEHHOCTEW COLIMAIbHOTO U KYJIbTYPHOIO
KOHTEKCTa MEXPEJIUTUO3HBIX OTHOLLIEHUM, MPUMEHSTh CTAHAAPTHl aHTUKOPPYIIIUOHHOTO
MOBE/ICHMUS.

OK 06. [IIposBasiTh TpaxIaHCKO- MATPUOTUYECKYIO MO3UIIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TI0BE/IEHNE HAa OCHOBE TPAJUIIMOHHBIX 00II€YeIOBEYECKUX LICHHOCTEH, B TOM
quCclie C YY€TOM FapMOHM3ALMU MEKHALMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOLIEHUH,
MPUMEHATh CTAHAAPTHI aHTUKOPPYIIIMOHHOTO TOBEICHHUS.

OK 07. CopneiicTBOBaTh COXpPaHEHHUIO OKpYXKAIOLIEH cpefbl, pecypcocOepexeHuIo,
NPUMEHATh 3HAaHUS 00 M3MEHEHMM KIIMMaTa, MPUHIUIBI OSpexIIMBOTO MPOU3BOJCTBA,

3(1)(1)CKTI/IBHO HeﬁCTBOBaTB B IlpC?;BI:.I‘IELIL/'IHBIX CUTyalusiax



OK 01. BpeiOupars crmoco0sbl
[peIIeHus 3a1a4
podeCCHOHATLHON
NeSTEIIEHOCTH PUMEHUTEIEHO
K Pa3JINYHBIM KOHTCKCTaM

O01mme

JIMYHOCTHBIE U MeTANpeaMeTHbIE

B gactu TPYAOBOI'O BOCIIMTAHUA:

FOTOBHOCTb K TPy,
MacTepcTBa, TpyAoJto0ue;
FOTOBHOCTh K  AKTUBHOH  JESITENbHOCTY
TEXHOJIOTMYECKOM M COLMAJIBbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSTEIbHOCTD;
HHTEpeC K Ppa3IMYHBIM cdepam
npodeccuoHaNbHOM NesTeNIbHOCTH,
OBnasneHue YHUBEpCAIbHBIMU
[M03HABATEILHBIMU JICHCTBUSMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

CaMOCTOSATEIIBHO (dbopMynupoBaTh 5|
AKTyalM3upoBaTh MpoOlIeMy, paccMaTpuBaTh €g
BCECTOPOHHE ;yCTaHaBJIMBaTh CYIIIECTBEHHBIN
MpPU3HAK  WJIM  OCHOBAHMS IS  CpPaBHEHUS,
Kkiaccuukanuu u 0000IICHUS;

OmpenensiTh  LEeNH  ACSTENbHOCTH,
napameTpbl U KPUTEPUU UX TOCTHIKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBICHUSX;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh, OIEHUBATH
COOTBETCTBUE PE3YIbTATOB LIEJSM, OLIEHUBATh PUCKU
MOCJIEACTBUN AeITEIbHOCTH,

pa3BUBaTh KPEATUBHOE MBIILICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPoOiieM
0) 6a30BbBIE UCCIIEIOBATEILCKUE JICHCTBUS:

- BJIaJIETh HaBBIKAMU y4eOHO-UCCIIE0BATEIBCKOM U

OCO3HAaHUEC NI CHHOCTH

y4eOHBIMH

3aJaBaTh,

JucuMIIMHAPHBIE (IpeIMeTHbIE)
-BJIaJIETh METOJIaMU JI0KA3aTEeJIbCTB, aJITOPUTMAMHU PEIICHUS
3ajay; yMeHue (GOopMyIHpPOBATh ONMpPEACICHUs, aKCHOMBI H
TGOpCMLI, HpI/IMeHHTB Hux, HpOBOHI/ITb JO0Ka3aTCJIIbHBIC
[PACCYXKJICHUSI B XOJI€ PEIICHUS 3a/1a4;

- yMETh ONEPUPOBATh MOHATUSAMU: CTENEHb YHCIA,
JIOFapI/I(i)M qHucJia, YMeHI/Ie BBIIIOJIHATH BBIYUCIICHHUC
3HAYCHWH W NpeoOpa3oBaHMS  BBIPAKECHHH  CO
CTETIEHSIMH U Jiorapudmamu, mpeoOpa3oBaHust JpoOHO-
paIMOHAIBHBIX BBIPAKCHUH;

- yMEThb  ONEPUPOBATH  IOHATUSAMH:  PALMOHAIBHBIE,
UppaLMOHAJIbHBIC, [I0Ka3aTeIbHbIE, CTEIICHHBIE,
norapuMuyeckre, TPUTOHOMETPUYECKHE YpaBHEHUS U

HEPAaBEHCTBA, X CUCTEMBI;
- YMETh OINEpUpPOBaTh MOHATUAMU: (PYHKILHUS, HENPEpbIBHAS
(dyHKLMS, OPOU3BOJHAsS, IepBooOpa3Has, ONpeaeTeHHbIH
MHTErpall; yMEHHE HaXOJWUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX|
(yHKINH, HCHIOJB3Ys CIIPAaBOYHBIE MAaTEpUAJIbI; UCCIIEA0BAThH
B TMpOCTEMIIMX CiIy4asX (YHKIUM HAa MOHOTOHHOCTD,
HaXO/AUTh HauOOJbIINE M HAUMEHbIINE 3HAUYEHUs (PYHKLUH;
CTPOUTH IpaIKi MHOT'OWIEHOB C UCIIOJIb30BAHNEM araparal
MaTEMaTUYECKOTO aHaJIN3a; HMPUMEHATHh ITPOU3BOJHYIO IpH|
pEeIIeHny 3aJady Ha JBW)KEHHME, peuiarb IPaKTHKO-
OPUEHTHPOBAaHHBIE 33/1a4M Ha HAHOOJbIINE U HAUMEHBININE
3HAYEHUS, HA HAXO0X/IEHNE MIyTH, CKOPOCTU U YCKOPEHMUS;
-yMETh OIEPUPOBATh MOHATUSMU: pallMOHATIbHAS (YHKIIMS,
[10Ka3aTeIbHas byHKLU, CTETIEHHAs byHKLU,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHE
¢byHKIMM, oOpaTHble (DYHKIUU; YMEHUE CTPOUTH Trpaduxu
M3y4eHHBIX (DYHKIIHI, UCTI0JIb30BaTh rpa)uKu IpU U3yYeHUN

[TPOLIECCOB U 3aBUCUMOCTEH, NPU PEHICHUH 3a7a4 U3 IPYrHx
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MPOEKTHOHN JIEATEIBHOCTH, HABBIKAMHU pa3peIICHHUS
po0Jem;

BBISBJISITH ~ NIPUYUHHO-CIICJICTBEHHBIC  CBSI3U U
AKTyaJIM3UpOBaTh 3a/iady, BBIIBUTATh THIIOTE3y €€
pEIIeHNs, HAXOIUTh aPTyMEHTHI JJIs JI0Ka3aTeIbCTRA
CBOMX YTBEPXKJCHUH, 3a/JaBaTh NapaMeTpsl U
KPUTEPUN PEIICHUS;

AHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUs
3aJjaud  Pe3yJIbTaThl, KPUTUYECKH OICHUBATh WX
TOCTOBEPHOCTh, IPOTHO3MPOBATH HW3MCHCHHUE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCHUTH 3HAHHS B TIO3HABATEIHHYIO U]
MPAaKTUYCCKYIO 00JIACTH KU3HEICATCIIbHOCTH;
yMETh  HMHTCTPHUPOBATH  3HAHUS U3

MPEIMETHBIX 00JIACTEIH;

BEIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBICQ

MOAXOJbI N PCIICHMA,

Pa3HbIX|

U CIIOCOOHOCTh HWX HCIIOJb30BaHUSA
MO3HABATEIBHON M COIMAILHOMN MPaKTHKE.

B

y4eOHBIX PEAMETOB U 33J1a4 U3 PEabHOM KU3HH; BEIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- yMEThb pellaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM
qrce Ha MPOLEHTHI, JOJIM M YacTH, Ha JIBUXKEHUE, paboTy,
CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 33a7add U3 00JacTu
yIIpaBJIE€HUS] JIMYHBIMM W CeMEHHBIMH  (HUHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YpPaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBUIO 3aJadd, HCCIEIOBATH IOJIYy4EHHOE
[pellleHrEe U OLIEHUBATh IPaBI0NO0J00HOCTb PE3YJIbTATOB;
YMETb  ONEpUpOBAaTh  IOHATUSMHU:  CpEIHEe
apupMeTHueckoe, MeAMaHa, HauOoJipllee M HauMEHbIee
3HA4YCHMS, pa3Max, IUCIEPCHUs, CTAHJAPTHOE OTKJIOHECHHE
qICI0BOrO HaOopa; yMEHHUE H3BJIEKaTb, MHTEPIPETHPOBATH
WHPOpPMALIMIO,  TPEACTaBICHHYIO B  Tabnummax, Ha
narpaMmax, rpaukax, OTpakarollylo CBOMCTBa pealbHbIX
NPOIIECCOB W SIBJICHUW; TPEACTABIATh HHMOPMAIHIO C
MIOMOIIBIO TabJIM1L u Jyarpamu; UCCIIEZI0BATh
CTaTHUCTUYECKHE JaHHble, B TOM YHCIE C NPUMEHEHUEM
rpadMUecKuX METOJIOB U 3JEKTPOHHBIX CPE/CTB;

YMETh OIEPUPOBATH MOHATHUAMU: CIYyYalHBIM OMNBIT U
cilydaifHoe COOBITHE, BEPOSTHOCTb CIy4ailHOro COOBITHS;
YMEHHE BBIYMCIATH BEPOATHOCTb C  HCIOJb30BAaHUEM
rpadMuecKux METO/I0B; MPUMEHATh (OPMYIbI CIOXKEHUS U
YMHOXKEHHUSI BEPOATHOCTEM, KOMOWMHATOpHBIE (aKThl U
(bopMyIIbI IPU peIIeHUH 33a4; OLIEHUBATh BEPOSITHOCTH|
pEaIbHBIX  COOBITHH; 3HAKOMCTBO CO CIly4alHbIMY|
BEIMUYMHAMHU; YMEHUE IPUBOJIUTH IPUMEPHI IPOSBIICHUS
3aKOHa OOJBIIMX YKUCET B TMPUPOIAHBIX M OOIIECTBEHHBIX|
SIBIICHUSIX;

- YMETb OICpUpPOBATbL TMOHATHUAMMU: TOYKA, IIpAMad,
TIJIOCKOCTB, MMPpOCTPAHCTBO, ,Z[ByrpaHHBIﬁ yrouJi,
CKPCIIMBAIOIIHECH IpsAMBIC, napaaiiaCiIbHOCTb H

MCPICHAUKYIAPHOCTL IMPAMBIX U HHOCKOCTCﬁ, YroJ MCEKAY]

IPSIMBIMU, YTOJI MEXY NPSIMOM M MJIOCKOCTBIO, YTOJI MEXKY)|




MJIOCKOCTSAMHU, PACCTOAHUC OT TOYKM OO0 IINIOCKOCTH,
PACCTOAHUC MCKIAY IMpsAMbIMU, pacCcToAdHuC MCIKY]
IIJIOCKOCTAMU

- YMETh ONEPHUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, KyO, mapajuiesienurel, mpu3Ma, MupamMmua,
(dburypa m mOBEpXHOCTh BpAIICHHS, MWJIUHAP, KOHYC, IIap,
cdepa, cedeHus: GUTyphl BpalleHHs], TUIOCKOCTh, Kacatomasicst
chepbl, IWIMHIpPA, KOHYCAa, IUIOMIAJhb ITOBEPXHOCTH
MUPaMUJIBI, TPU3MBbI, KOHYCA, HJIMHIPA, IUIONIATL CHEpHI,
00beM Ky0Oa, IPsIMOYTOJILHOTO MapaJiyIesIeUIe1a, TUPAMHU/IBI,
NpU3MBI, [WJIMHIPA, KOHYycCa, IIapa; yMEHUE H300pakaTh
MHOTOTPAHHUKH W TIOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT
PYKH, C TIOMOIIBK  YEPTSIKHBIX HHCTPYMEHTOB W
DIICKTPOHHBIX CPEJICTB; YMEHUE PACIO3HABATH CHUMMETPHIO B
NPOCTPAHCTBE;  yYMEHUE  pacIO3HAaBaTh  IPaBUIIbHBIC
MHOTOTPaHHHKH;

- YMETh ONEpPUpPOBaTh TMOHSTUSIMH: JIBIDKEHHE B
[POCTPAHCTBE,

nonobHple  (GUrypel B MPOCTPAHCTBE;,  HCIOJIB30BaTH
OTHOIIICHHE

rIoIIaield MoBEepXHOCTEH U 00HEMOB MOJAOOHBIX QUTYp TIPH
PEIICHUY 33]1aY;

- yYMETh BBIYHCISTH TEOMETPUYCCKUE BEIMYMHBI (JIJTMHA,
yroJl, TUIOMIA/b, 00BEM, IMJIOMA]b MOBEPXHOCTH), UCTIONB3YS
M3YYCHHBIE (POPMYIIBI U METO/IBI,

- YMETh ONEePUPOBATH MOHITHIMU: MPSIMOYTOJIbHAS CUCTEMA]
KOOpJIMHAT, KOOPJWHATHI TOYKH, BEKTOp, KOOPJIHHATHI
BEKTOPA, CKAIIPHOE MPOU3BEACHHE, YTOJI MEXKAY BEKTOpaMH,
CyMMa BEKTOPOB, TPOU3BEICHNE BEKTOPa Ha YHCII0; HAXOIUTh
C TOMOINBIO M3YYEHHBIX (POPMYIT KOOPIMHATBHI CEPEIUHBI
OTpe3Ka, PacCTOSTHUE MEKITY JBYMsI TOUKaAMHU;

- yMeTh BBIOMpATh MOAXOMASIIUN HW3YYECHHBIH METO] IUis

CIICHUs 3a/I1a4M, Pacro3HaBaTh MaTeMaTHYeCKHe (DaKkThl U




MaTeMaTHYeCKUEe MOETH B TPUPOAHBIX M OOLIECTBEHHBIX|
SIBIICHUSIX, B UCKYCCTBE;

- YMEHHE MPUBOJIUTH IPUMEPHI MATEMATHUECKUX OTKPBITHN
[POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAYKH;

YMETh OIEPHPOBATH IMOHITUAMHU: PALMOHATbHASA (DYHKIIHS,
noka3aTesbHast byHKIUS, CTeleHHas byHKIMS,
morapugmMuyecKas byHKIHA, TPUTOHOMETPUUYECKNUE
(dbyHKIIMKM, oOpaTHbIE (YHKIIMH; YMEHHE CTPOHUThH Tpaduky
WU3y4EHHBIX (DYHKIMIA, NCIIOIB30BATh TPAPHUKH PH U3yUCHUY]
MPOIIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a]1a4 U3 JPYTUX|
y4eOHBIX MIPEIMETOB U 3a/1a4 U3 pEaIbHOW KU3HH, BHIPAXKATH
(hopMyliaMy 3aBUCUMOCTH MEXKIy BEJTMUYUHAMU;
- yMETb OINEpPUPOBATH TOHATUAMU: TONKIECTBO,
TOYKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,)
CUCTEeMa YpaBHEHHUW U HEPABEHCTB, PaBHOCUJIHHOCTH
yYpaBHEHMI, HEPAaBEHCTB W  CHUCTEM, palUOHAJbHBIE,
UppaluoOHaIbHBIE, MOKa3aTesbHbIE, CTCTICHHbIE,
Jorapu(MUUECKUe,  TPUTOHOMETPHUYECKHE  YpaBHEHWUS,
HEPaBEHCTBA U CHCTEMBI;
- yMeTh peliaTh YpaBHEHUS, HEPAaBEHCTBA U CHUCTEMBI d
MOMOIIBIO  Pa3JMYHBIX MPUEMOB; pellaTh ypaBHEHUs
HEpaBEHCTBA M CHCTEMBl C IapaMeTpoM; NPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI [UIsI pEHICHHUS]
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pas3IMuHBIX 00yacTei
HAyKH U PeabHOM KU3HU;
- yMeTb CBOOOJHO OIEPHUPOBATH MOHATUSMU: JBH)KEHHE
MapajuieIbHBIA TIEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B
[POCTpAHCTBE,  IMOBOPOT,  IMpeoOpa3oBaHHe  MOA00US,
110/100HbIE QUTYDBI;
- YMETh paclo3HaBaTh PaBHbBIE U MOJO0HBIC PUTYPHI, B TOM|
qricie B NPUPOJE, HCKYCCTBE, apXUTEKType; YMETH
MCTIOJIb30BATh FEOMETPUYECKHE OTHOLICHMS, HAaXOIUTH
TeOMETPUUECKUE BEITMYMHBI (JUTHHA, YTOJI, IJIOMIAlb, 00heM
[pU pelieHUH 3aJad U3 JPYTUX Y4eOHBIX NPEJIMETOB U U3




[pEAIbHOM JKU3HU;

OpUMEHATh  (GOPMYJbI  CIHOXKEHHSI U YMHOXKEHUS]
BEPOSTHOCTEH, KOMOHMHAaTOpHBIE (DaKThl M (HOPMYJIBI TPH
pEelIeHUN 3a]1a4;

OLICHUBATh  BEPOATHOCTH  pPEAIbHBIX  COOBITHH;
3HAKOMCTBO CO CJIy4YallHbIMU BEJIMYMHAMH;, YMEHHUE
[IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET
B IIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

-yMETh ONEPUPOBATh IOHATUSIMH: TOYKA, MpsMasd,
MJI0CKOCTb, IIPOCTPAHCTBO, JIBYTpaHHbIN yroii,
CKpEUIMBAIOIIMECS]  MpsMblE,  MapajuIeIbHOCTh U
NEePIEHIUKYISPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJl MEXKAY
OPSMBIMH, YIOJl MEXAY MNPAMOW U IUIOCKOCTBIO, YroJl
MEX]1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J10 TUIOCKOCTH,
pPacCTOSIHUE MEXAY HPSAMBIMH, pAacCTOSHUE MEXKIY
MJIOCKOCTSIMHU; YMEHUE UCIOJIb30BaTh IIPU PEIICHUH 3a]a4
U3ydeHHble (DAKThl U TEOPEMbI IUIAHUMETPUU; yMEHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPA;

-yMETb OIIEPUPOBATh IMOHATHSIMHU: MHOTOIPDAHHUK, CEUCHHE
MHOTOTpaHHMKa, KyO, mapajieienunes, Ipu3Ma, NTupaMmua,
¢urypa u NMOBEPXHOCTh BpALIEHUS, LWIMHAP, KOHYC, HIap,
ctepa, ceueHnus pUrypsl BpalieHus, MIOCKOCTh, KaCAIOIIasiCst
chepsl, IWIMHApPA, KOHYyCa, IUJIOUIAJb MOBEPXHOCTH
[MpaMH/ibl, TPU3MbI, KOHYCa, LWIMHJpA, IJIOMAAb cepsl,
o0beM  KyOa, IPSIMOYTOJIBHOTO napajuleJenunena,
MUpaMHIbl, MPU3Mbl, LWIMHJIpa, KOHyca, Ilapa; yMEHUe
1300pakaTh MHOTOTPAHHUKU U TIOBEPXHOCTH BpAILEHUS, UX
CEUEHHUs OT PYKH, C TOMOUIbIO YEPTEKHBIX NHCTPYMEHTOB U
DJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh CUMMETPHIO B
[POCTPAHCTBE;  YMEHUE  pPACIO3HaBaTh  IPaBHJIbHbBIE
MHOTOI'PaHHUKU;

-YMETh ONEPUPOBATH MOHITUIMU: JBUKEHHUE B IPOCTPAHCTBE,
nogo0Hble  (UTyphl B MPOCTPAHCTBE;  HCIIOJIB30BaTH
OTHOIIEHHE
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[UIoIIaAel MOBEpXHOCTEH M 00BEMOB MOJOOHBIX (puUryp mpu
PEILICHNN 3a/]a4;

-YMETb BBIYUCIIATH TI'€OMETPUUYECKUE BEJIWYMHBI (JIMHA,
yroja, IUIOMIAgb, O00BEM, IUIOMIAJb IIOBEPXHOCTH),
MCTIOJIB3Ysl U3yYEHHBIE (DOPMYIIBI U METO/IBI,

YMETb ONEpUPOBATh MOHATUSAMM: IPSIMOYTOJIbHAs CUCTEMa
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOPIHMHATHI
BEKTOPA, CKAJISIPHOE POU3BEACHHUE, YTOJI MEXIY BEKTOpaMH,
CyMMa BEKTOpPOB, IIPOM3BEICHHME BEKTOpa Ha YHUCIO;
HaXOJUTh C IIOMOIIbIO M3YyYEHHBIX (POPMYT KOOPAHMHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMs TOUKAMU;
-yMeTb BBIOMpPATh NOIXOJAIIMA HU3YYEHHBIM MeETON s
peLIeHHs 3a/laul, Paclo3HaBaTh MaTeMaTHuyeckue (PaKkThl U
MaTeMaTUUeCKUEe MOJIEIU B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH IPUMEPHI
MaT€MaTHYeCKUX OTKPBITMM  POCCUHCKOM W MHUPOBOU
MaTeMaTHYECKON HAYKH.
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OK 02. Ucnonp3oBarth
COBpPEMEHHBIC CPEICTBA

MOWCKa, aHaum3a U
MHTEpIpeTalun
uH(pOpMaIuy, u
MH()OpPMaIMOHHBIE
TEXHOJIOTUH JUISt
BBITTOJTHCHHS 3a1a4
MpoQecCuOHAIbHON
NesITeIbHOCTH

B obGnactu OCHHOCTHU HAYYHOI'O ITO3HAHUWA:

-chopMHpOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIQ
pa3BUTHA HAayKd ¢ OOUIECTBEHHOW IPaKTUKHU,
OCHOBAHHOT'O Ha Jaore KYJIBTYp,)

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeECTa B
[1OJINKYJIETYPHOM MHUPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M UUTATEIIbCKOM
KYJIBTYPbl KaK CpEACTBA B3aUMOJECHCTBUS MEXKIY
JIX0/IbMU U ITO3HAHMS MUDA;

OCO3HAHHWE IICHHOCTHM HAy4YHOM JEeATECIBHOCTH,

TOTOBHOCTh ~ OCYIIECTBIISITH  IPOEKTHYIO
UCCIIEIOBATEIbCKYIO JICSTEIbHOCTh HHIAMBUIYAIBHO
U B IpyIIIE.
Ognagenue YHHUBEPCAJIbHBIMU y4eOHBIMY|
IIO3HAaBaTCJIIbHBIMU HeﬁCTBHﬂMHI
B) paboTa ¢ uHpopmauei:
MCTOYHUKOB CaMOCTOSATEINIFHO

Pa3HBIX THUIIOB,

OCYIICCTBJIATL MMOUCK, aHAJIU3, CUCTCMATHU3alWIO U

(bopM mpecTaBIeHUS;
CO3/1aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax ¢ yueToMm
Ha3HayeHUs: MHGOpPMAllMU U LEJEBOM ayIuTOpHUH,
BbIOMpasi ONTUMAIbHYIO (OPMY HpEICTaBICHUS U

BJIaZICTh HABBIKAMH IIOJYUCHUS I/IH(i)OpMaHI/II/I n3_

HHTCPIIPCTALIUTO I/IH(i)OpMaL[I/II/I Ppa3IMYHbIX BHUJIOB I/II(I)I/IprBI; YMETH pacClioO3HaBaTh PABHBIC U HOI[O6HLIC q)HrprI, B TOM|

-yMETb OIEPUPOBATH MOHATUSIMHU: byHKIMs,
nokaszatenabHas QYHKINS, CTENICHHAs PYHKIUS, JoraprupmMuyecKast
byHKIUS, TPUTOHOMETpUYecKue (PyHKITUHN, 0OpaTHbIE (PYHKIUH; A
YMEHHE CTPOWUTH TpaduKy H3y4eHHBIX (YHKIMH, UCIIOIH30BAThH

panuoHanbHas

rpadvKy TpU M3YyYEHUH MPOLECCOB M 3aBHUCUMOCTEH, Mpuy|
pelleHny 3ajad U3 APYrux Y4eOHbIX NPEeIMETOB W 3ajad U3
peanbHON JKM3HU; BBIpaXKaTh (POpMyIaMH 3aBHCHUMOCTH MEXMY|
BEITMYMHAMU;

-yMEeTh ONEpPUPOBATH IOHATUSAMHU: TOXKIECTBO, TOKIECTBEHHOH
peoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YpaBHEHUI 1
HEPABEHCTB, PAaBHOCUJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHCTEM,|
paloHaIbHbIE, UppALMOHAJIbHbIE, MOKA3aTEIbHbBIC, CTEIECHHBIE,
norapudmuueckue, TPUTOHOMETPUYECKUE
HEPABEHCTBA U CUCTEMbI; YMETh pellaTh YpaBHEHUs, HEPABEHCTBA

YpPaBHCHUA,

W CUCTEMBI C [TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHNUS)
HEPABEHCTBA M CUCTEMBI C MapaMeTpOM; NMPUMEHSITh YpaBHEHUS
HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHHUS] MATEMaTUYECKUX 33]1a4 U]
3aJja4u U3 pa3IMUHBIX 00JacTell HAyKU M peabHON JKU3HU;

yMeTh CBOOOJHO OINEPUPOBATH TOHATHUAMHU: JBU)KEHHE,
MapajuleIbHBId  NIEPEHOC, CHUMMETpPUS Ha IUIOCKOCTH M B
[POCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHue MOJ00Ms, MOJ00HBIE

UKclie B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE;

- YMETb HCIOJIb30BaTh T€OMETPUUYECKUE OTHOIICHUS, HAXOIUTH|
reoMeTpUUYeCKre BEIMYUHBI (ITTMHA, YToJl, IIoMadb, 00beM) MpH|
[pEIIeHNHU 3a7ad U3 IPYTHX Y4eOHBIX NMPEAMETOB M U3 peajbHON
PKU3HU.

BU3YyaJIU3allUH;
- OIICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTH
I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBUC IIPABOBBIM U
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MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEICTBA HWH(MOPMAIMOHHBIX M
KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHMH B  PCIICHUU
KOTHUTHBHBIX,KOMMYHHKATHBHBIX 7
OpPraHW3allMOHHBIX  3aJa4  C  COOJIO/IeHUEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH OE30IacHOCTH,
[UTUCHBI,  PECypcOCOCpEeKEHUs, MPAaBOBBIX U
DTHYECKUX  HOPM, HOpM  WH(POPMAIUOHHOM
0€30I1aCHOCTH;
--BJIaJICTh HAaBBIKAMHU pPAClO3HABAHHUS W 3allIUTh]
nHpopmalu, nHGOPMAITMOHHON 0€301aCHOCTH
JTMYHOCTH.
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OK 03. [InanupoBath 1

[pEaTN30BHIBATH
COOCTBEHHOE
npodeccHoHAIbHOE U
JTMYHOCTHOE pa3BUTHE,
[pEIPUHIMATEIHCKY
[0  OeITEIbHOCTH B
po(dhecCHOHATILHOM
chepe, HUCIOIB30BATh
3HAHHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B

[PA3JIMYHBIX JKU3HCHHBIX
CUTyalUsIX

B 061acTi 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

-- c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS,
PTUYECKOTO MTOBEJICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAl[MI0 W MPUHUMATH
OCO3HAHHBIE PEILIEHUS, OPUEHTUPYACH HA MOPAIBHOA
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE B

YCTOMYMBOTO OYAYIIEro;

JUYHOTO  BKJIaja MOCTPOCHUE
OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJUTENSM M
(W) APYrUM 4ieHaM CEMbH, CO3/IaHUI0 CEMbH HA
OCHOBE LIEHHOCTEM

CEMEHMHOM XKU3HU B COOTBETCTBUM C TpaauluAMY

OCO3HAaHHOI o IIPUHATHA
HapoaoB POCCI/II/I;
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU PEryJIATUBHBIMY

MelICTBUSIMU:

a) caMOOpTaHMU3alUs:
CaMOCTOATENILHO OCYIIECTBISATh TMO3HABATEIBHYIO
NesATeTbHOCTh, BBISIBISATH NPOOJIEMBI, CTaBUTh U
B

dbopmyIupoBaTh COOCTBEHHBIE

00pa3oBaTeNbHON JIEATETbHOCTH U KU3HCHHBIX

3a71a4u

CUTYaIUsX;
CaMOCTOSITEIbBHO ~ COCTABJISITh  TUIAH  PEIICHHUS
npoOsieMbl C  Y4eTOM HMEIOLIUXCS  PECcypCoB,)

COOCTBEHHBIX BO3MOKHOCTEN U MPEOUTEHUII;
- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIY
[IMPOKON SpYJUIIMKU B pa3HbBIX OOJIACTSIX 3HAHUM
[IOCTOSIHHO TIOBBIIIATh CBOW 00pa3oBaTENbHBIN M
KYJIbTYPHBIN YPOBEHb;

-yMeTh OIIepUpPOBATH MOHSITUSIMU: paloHaIbHbIe,
MppalMOHANIbHBIE, MoKa3areibHbIe, CTETEeHHBIE,
norapuMuueckue,  TPUTOHOMETPUYECKHE  YpPaBHEHHS U
HEPAaBEHCTBA, UX CUCTEMBI;

YMETh  OINEPUPOBATh MMOHATUSMH: MHOTOIPAHHHUK, CEUYEHU

MHOTOTPaHHHUKA, KyO, Mapajulelienune/, MNpu3Ma, MHpaMuaa,
¢urypa 1 IOBEepXHOCTh BpalICHHUS, IIIWHAP, KOHYC, map, chepa,
cedyeHUs (UTYpBI BpallleHUs, IUIOCKOCTh, Kacaromascs chepsi,|
[WIMHPA, KOHYCA, TUIOIIAAbh TTOBEPXHOCTH MUPAMUJIBI, PU3MBI,
mwiomaas  cdepsl, Ky0a,
TUPAMU/IBL,

KOHyca,  LWIMHJpA, 00BeEM
PSIMOYTOJIBHOTO

AJTUHIPA, KOHYCA, [Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH U

napajuieicnunesa, IIPU3MBI,
[MOBEPXHOCTU BpAICHUS, UX CEUYEHUs OT PYKH, C ITOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;

YMETb paclO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE; YMETH
Pacro3HaBaTh PABUIIbHBIC MHOTOIPAHHUKY;
-yM€Thb ONEPUPOBATH IOHATHAMH: NPSIMOYIOJbHAs1 CHCTEMY
KOOPJIHMHAT, KOOPJAWHATBl TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOpA,
CyMM4
HaxOIUTb ¢

CKaJIpHOE IIPOU3BEICHUE, Yrol MEXKAY BEKTOpaMy,
BEKTOPOB,

[IOMOIIbKO N3YUCHHBIX CI)OpMYJ'I KOOpAUHATBI CCPEANHBI OTPC3KaA,

MNPOU3BCACHUC BCKTOpPAa Ha YUCIIO;

PAaCCTOAHUEC MCIKAY ABYMS TOUKAMU
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0) CAMOKOHTPOJIb:

UCTIOJIb30BaTh TMPHEMBbI peQIIEKCUU Ui  OLICHKH
CHUTYaIllH, BBIOOpa BEPHOTO PEIICHUS;

YMETh  OLEHHBATb PHCKH U  CBOEBPEMEHHO
IPUHUMATh PELICHUS [0 UX CHIKEHHIO;

B) SMOLIMOHAJIBHBIA HHTEIUIEKT, MpeaIoJaratoumii
c(OPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIMH, BKIOYAIOLIEH cTpeMIIeHHE
K JIOCTWXKEHHIO LEeIM M YCHexy, ONTHMH3M,
UHUIMATUBHOCTh, YMEHHUE JeHCTBOBATh, UCXOJ U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh TOHUMATH
HIMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBAThH €T0
IPU OCYIIECTBICHUH KOMMYHHUKAIHH, CIIOCOOHOCTH
K COYYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH
BBICTPAWBaTh OTHOLIEHUS C JIPYTMMHU JIIOJbMH,
3a00TUTHCS, MPOSABIATH MHTEPEC U pa3pellary
KOH(JIUKTBI.

15




OK 04. DpdexTrBHO
B3aUMO/ICHICTBOBATh U
[paboTaTh B KOJUIEKTHBE
1 KOMaH]1e

FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH 1
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHUE HaBBIKAMH Y4€OHO-HCCIIEI0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBjaseHue yHHMBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUSIMH:

0) COBMECTHAsl IeITCIbHOCTD:

MOHUMATh W  UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHTHOW ¥ UHIMBHyaTbHOI paboThI;
MPUHUMATh LEJTM  COBMECTHOM  JICSITEIIbHOCTH
OpraHu30BbIBaTh U KOOPJAUHUPOBATH JICUCTBUS 10 €¢
JTOCTHIKCHHUIO: COCTABIATh  IUIAH  JICHCTBHIA
pacupenensiaTb pojaud ¢ y4eTOM MHEHHI Y4aCTHHKOH
00CYXKIaTh pe3yJIbTaThl COBMECTHOU paboTHI;
KOOPJIMHUPOBATH U BBITIOJIHATH PabOTy B yCIOBUSIX
pEaIbHOTO, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHUS;
OCYULIECTBIISATh MTO3UTUBHOE CTpaTEru4ecKog
MOBEJIEHNE B PA3IUYHBIX CHUTYalUsIX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.
OBnazieHue  YHHUBEPCAIBHBIMU  PETYJISTUBHBIMUY]
TEVICTBUSIMMU:

) IpUHATHE Ce0sl U IPYTHUX JIFOIEH:
MPUHUMATh MOTUBBI M apryMEHTBHI APYTHX JIHOJEH]
[IPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;
[pU3HABaTh CBOE MPaBO U IMPaBO APYIHX JIIOJAEH HAY
OomMOKH; pa3BUBATh CIIOCOOHOCTHh MOHUMATh MUD
[MO3UIIMH JIPYroro YeloBeKa

YMETb ONEPUPOBATH IMOHATUSAMU: CIyYaWHBINA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMEThb BBIYMCIATH
BEPOSITHOCTH €  WCIOJB30BAHHEM TpadUuecKuX  METOJIOB;
OPUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHsI BEpOATHOCTEH,
KoMOUWHATOpHBIE (akTbl M (OpPMYyJaBl TpPU pPELUICHUH 3a]1a4]
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyyallHBIMM ~ BEIMYMHAMHU; YMEHHE TPUBOJIUTH IPUMEPHI
OpOSIBJIEHUS]  3aKOHAa OOJBIIMX 4YHMCEd B HPUPOAHBIX U
00I1IECTBEHHBIX SBJICHUSX;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHSIMH: CTETIEHB C IIeJbIM
[oKa3aTesieM, KOpPEHb HAaTypaJbHOM CTEMEHH, CTEeHeHb (
pallOHaTIbHBIM ~ IIOKa3aTeleM, CTeNeHb C JEeHCTBUTEIbHBIM

(BeIIeCTBEHHBIM) TIOKa3aTeJIeM, JIOTapu(M YHCciIa, CHHYC, KOCUHY(
1 TAHT€HC TPOM3BOJILHOTO YHCTIA;
yMETb CBOOOIHO OINEPUPOBATh MOHATHAMHU: TpaQuK (PYHKIHH,
oOpartHast GYHKIUS, KOMIO3UIMS (DYHKIUH, THHEHHAS (YHKIUS,

KBaZpaTuyHas (QYHKIUS, CTENEeHHas (QYHKOUS C  IIEJIBIM
nokaszarejieM, TPUTOHOMETpPHUYECKHe  (YHKIHMH, OOpaTHBIQ
TPUTOHOMETPHUUYECKHE ¢byHKIHN, nokaszaresbHas yj

norapudmuueckas GyHKUNN; YMETh CTPOUTH I'padUKu QYHKIIMIA,
BBINOJIHATH PeoOpa3zoBaHus rpaduKoB QyHKIHII;

YMETh HCITOJIb30BaTh IpaduKu QYHKIIUH TSt U3ydEHHsI TPOIECCOB
U 3aBUCHUMOCTEH MpHM pElIeHUM 3aJady U3 JPYTux Y4eOHbIX
MPEIMETOB M W3 pealbHOW JKM3HM; BBIpAXaTh (GopMylaMy]
3aBHCUMOCTH MEX/1y BeTUUHHAMM;
CBOOOJHO  ONEPUPOBATH TMOHATHAMM: YETHOCTh  (YHKIHUH,
MEePUOJUYHOCTh  (YHKIMH,  OTPAaHWYEHHOCTh  (DYHKIIMH,)
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (QYHKLMHU, HauOojbllee U
HAaMCHBIIICe 3HA4YCeHUS (QYHKIMH Ha TPOMEXKYTKE; yMETH
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;
YMETh MCIIOJIb30BaTh CBOMCTBA U rpadpuku GYHKIMIA 151 peIIeHNs]
ypaBHEHMI, HEPABEHCTB M 33734 C MapaMeTpaMu; U300paxaTh Ha

KOOPJAMHATHON MJIOCKOCTH MHOKECTBA PEIIEHUN YPAaBHEHHI
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, HCPAaBCHCTB U UX CUCTCM.

-YME€Tbh OIEPUPOBATH NOHATUSAMU: CIIyYaUHBIM ONBIT U CIy4alHOY
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITUS; YMETh BBIYMCIATH
BEPOSITHOCTH C  HUCIOJB30BAHHEM TpapUuecKuX METOJOB]
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSITHOCTEH,
KoMOUWHATOpHbIE (akThl U (OpMYJIBl TPU PELICHUH 337ay]
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydaliHBIMM ~ BEJIMYMHAMHU; YMEHHE NPUBOJUTH IPHUMEPHI
[POSIBIICHUS] 3aKOHAa OOJIBLIMX YHCel B IHPUPOJHBIX U
0OIICCTBCHHBIX SIBJIICHUSIX;

- YMETb CBOOOTHO ONIEPUPOBATH OHATHAMMU: CTEIEHb C LIETbIM
[OoKa3aTeleM, KOpEHb HATypaJbHOM CTENEHH, CTENEHb ¢
pallMOHANIbHBIM ~ ITOKa3aTeJeM, CTeNeHb C JIeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) ITOKA3aTeNeM, JIOTapu(M Juciia, CHHYC, KOCUHY(
1 TAHI'€HC IPOU3BOJIBHOIO YUCIIA;

-yMeTb CBOOOJHO OIEPHPOBATH MOHATHIMU: TpapuK (QYHKIUH,
oOpaTHast GyHKIHS, KOMIIO3ULIUA (PYHKUIMN, THHEHHAs (QYyHKIINA,
KBagpaTH4Has (QYHKIUS, CTerneHHas (YHKOHS C  [eJIbIM
rokasarejaeM, TPUTOHOMETpHUecKue  (QYHKIMH, OOpaTHbBIG
TPUTOHOMETPHUYECKHE GyHKIUY, MoKa3aTeNbHast uj
norapupmuueckas GyHKINUU; YMETb CTPOUTH rpaduku HyHKIIHIA
BBITIOJHATH Npeo0pa3oBaHusl rpauKOB (QYHKIIHIA;

-yMeTh HWCIOJB30BaTh Tpadukud GYHKOUH I U3ydCHHS]
[IPOLIECCOB M 3aBUCUMOCTEH IIPH PEUICHMM 3aJad U3 JPYTHX|
y4eOHBIX TMPEIMETOB W U3 pEaJbHOM JKU3HU; BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

CBOOOJTHO ~ OTEPHPOBATh TOHATHSAMH: YETHOCTh  (YHKIIWH,
MEPUOIMIHOCTD byHKuuy, OTPaHUYEHHOCTh  (PYHKIIUH,
MOHOTOHHOCTh (DYHKLIHHU, 3KCTpEMYM (QYHKIIMH, HauOoJsbllIee U
HalMEHbIIEe 3HAueHUS (YHKIUM Ha TPOMEKYTKE; YMETh
[IPOBOAMTD HCCIIEeI0OBaHNE (PYHKIINH;

-YMETh UCI0JIb30BATh CBOWCTBA U rpaMKK (PYHKIIMIA 17151 pellIeHus]
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YpaBHEHHI, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; n300paxkaTh Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PEUICHU ypaBHEHUN
HEPABEHCTB U UX CHUCTEM.

OK 05.
YCTHYIO u
KOMMYHHUKAITHIO Ha
rOCy/1apCTBEHHOM SI3BIKE
Poccuiickoit  ®enepanuu ¢
y4eToOM ocoOeHHOCTeH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa MEKPEIUTHO3HBIX

OcyniecTBISATh
MMCbMEHHYIO

OTHOILEHUH, [IPUMEHATD
CTaHapThl
QHTUKOPPYILIHOHHOTO
[TOBE/ICHUS

B 00y1acTH 3CTETUYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl
OCTETUKY OBbITa, HAYYHOTO W  TEXHUYECKOTO)
TBOpPUYECTBA, CIOPTAa, Tpyda U OOIICCTBCHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIIPUHUMATh Pa3InYHbIC BUbI

HCKYCCTBa, TPAAULMU M TBOPYECTBO CBOETO W
IpyruX  HApoOJOB,  OHIYIIaTh  3MOLMOHAIBHOE
BO3/ICICTBUE UCKYCCTBA;

-yOeXKJICHHOCTh B 3HAYMUMOCTHU [JISl JIMYHOCTH W
o0miecTBa OTEYECTBEHHOIO ¥ MHUPOBOTO MCKYCCTBA,
ASTHUYECKUX KYJIbTYPHBIX TPAAUIMH U HAPOIHOTO
TBOPYECTBA;

-TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX
HUCKYCCTBa, CTPEMJICHHE TPOSIBISATH  KAayeCTBA
TBOPYECKOU JINUHOCTH;

OBnajzieHue YHUBEpPCaTbHBIMU KOMMYHUKATHBHBIMY
TeCTBUSIMHU:

a) oOIIeHue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax
JKU3HU;

-pacrio3HaBaTh HeBepOaJIbHBIE CPEJCTBA OOIICHUS,
IMOHUMATh 3HAUYCHUEC COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEATOCHUTKH KOH(DJIMKTHBIX
CUTYaIlui U CMsIT4aTh KOH(DIUKTHI;
- pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOKO TOYKY]

- YMETh OIEpUpPOBaTh MOHATUAMHU: CpelHEe apu(pMeTHYecKoe,
MennaHa, HauOOJbIlee W HAUMEHbIIEe 3HAYCHHS, pa3Max,)
ucrepcusi, CTaHJapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa;
YMEHUE H3BJIEKATh, MHTEPIPETUPOBATh  HH(POPMAIHIO,
[pEICTaBICHHYI0 B TalnMIax, Ha JAMarpaMmax, Trpadukax,
OTPaKAIOILYI0 CBOMCTBA pealbHBIX IPOLIECCOB U  SIBICHMIA]
MPEICTaBISITh WH(GOPMALIMIO C MOMOIIBI0 TaOJIHUI] U JAUarpaMm;)
MCCIIE/IOBATh  CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE ¢
NpUMEHEHUEM IpapUIecKiX METOIOB M JIEKTPOHHBIX CPEJICTB;
-yMEeTh ONEpPUPOBATH MOHATHSAMHU: TOYKA, HpsIMasi, IJIOCKOCTb
[IPOCTPAHCTBO, JABYTPAHHBIM Yroj, CKpEIIMBAIOLIMECS MpsMBbIE,
[apajuIeIbHOCTh U MEPHEHANKYISIPHOCTh NPSAMBIX U IIOCKOCTEM,
YTOJ1 MEXAY NMPSAMBIMHU, YTOJ MEXAY NMPSAMON U IIOCKOCTBIO, YIoJ]
MEX/y IUIOCKOCTSIMHM, PAcCTOSHHE OT TOYKHU JO IUIOCKOCTH,
[PACCTOSIHUE MEXKAY PSIMBIMH, PACCTOSTHUE MEXIY INTIOCKOCTSIMU;
- YMETb HCIOJIb30BaTh NP PEIICHUH 337a4 U3yYeHHbIE (PAKTHI U
TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHMBATh pa3Mepbl 0OBEKTOB
OKpY’KaroIlero Mupa

3pCHUS C UCIIOJIB30BAHUCM SA3BIKOBLIX CPCACTB.
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OK 06. IlposBisaTh
pa)XTaHCKO- TTATPUOTHYECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IICUETOBEYECKUX
[[EHHOCTEH, B TOM YHCIIE C
y9eTOM rapMOHU3AIUN
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX OTHOIICHHUIH,
[IPUMEHSITH CTaHIAPTHI
QHTHKOPPYIITUOHHOTO
[OBE/ICHUS

OCO3HAHUE 00yJarOIUMHCS
rpakJaHCKOW UIEHTHYHOCTH;
[[€JICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHEH MO3UIUH
JIMYHOCTH HA OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
LeHHOCTeH HaponoB Poccuiickonn  @Penepanuy,
CTOPUUYECKUX U HallMOHAJIbHO-KYJIbTYPHBIX]
Tpanuiui, (QOpMHpPOBAHUE CHUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, AHTUKOPPYIILIMOHHOIO
MHUPOBO33PEHUS, MPABOCO3HAHMS, SKOJIOTMYECKOH
KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
PKM3HEHHBIE TUIaHBI;
B gactn Irpax1aHCKOro BOCIIUTaAHUA:
OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOIIOPS/IKA;
IIPUHATHC TpaAUIUOHHBIX HanmMOHAJIbHBIX |
00111€4eTI0BEYECKIX I'YMaHHCTHYECKUX 7
ACMOKPATUYCCKUX HGHHOCTG?I;
-I'OTOBHOCTbH MMPOTHUBOCTOATH NACO0JIOTHY
HKCTpEeMHU3Ma, HaI[MOHAJIN3Ma, KkceHo(pobuu,
JUCKPUMHUHALIUKA 110 COLHMAJIBHBIM, PCIUTHO3HBIM,)
[PacoBbIM, HAllMOHAJIBHBIM ITPU3HAKAM;
-TOTOBHOCTb BECTH COBMECTHYIO J€ATEIBHOCTH B
MHTEpPECaxX IpakJaHCKOro OOIIEeCTBa, y4aCTBOBATH B
CaMOYIpaBICHUN B 00111e00pa3oBaTeIbHOM
oprannu3anvii U JCTCKO-IOHOIICCKUX OpTraHU3aluiaX;
-YyMEHUE B3aUMOJEHCTBOBaTbh C  COLIMAIBHBIMH
MHCTUTYTaMU B COOTBETCTBUU C HX Cb}IHKIII/I?IMI/I H
Ha3HAUYEHUEM;
-TOTOBHOCTb K TYMAaHWMTApHOW M BOJIOHTEPCKOM
ACATCIIBHOCTH, MAaTPUOTUICCKOI'O BOCIIUTAHUA:

pOCCHIICKOH

chOpPMHUPOBAHHOCTh ~ POCCUHCKON  Tpa)KIaHCKOW

yjpelICHUN

-yMETh pelaTh TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B TOM YHUCIIE HA
[POLIEHTH], JOJM U 4YacTH, Ha JABM)KEHHE, padoTy, CTOMMOCTH
TOBAPOB M YCIYyr, HAJIOTH, 3aJa4d M3 OO0JACTH YIPABICHHUS]
JIMYHBIMU M CEMEHHBIMM (PMHAHCAMM); COCTABJIATh BbIPa)KEHUS,
YpaBHEHHUs, HEPABEHCTBA W UX CHUCTEMBI 110 YCJIOBMIO 3aJauH,
MCCIIEI0BATh IIOJIy4E€HHOE pelieHue u OLICHUBATH
[1paB0II0I00HOCTh PE3YJIbTATOB;

*yMeTh ONEpUpOBaTh TMOHATHAMHU: OIpPENEICHUE, aKCUOMa,
TEOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTelbCTBO,
[paBHOCHIIbHBIE (POPMYITMPOBKH; YMETh (POPMYITHPOBATH OOPATHOE
1 NpOTUBOIIOJIOKHOE  YTBEPXKICHHUE, NPUBOJUTH  IPUMEPBH]
1 KOHTPIPUMEPHI, UCIOJIb30BaTh METOJ MAaTeMaTU4YECKOH
MHIYKIIMK; [POBOJUTH  JIOKA3aTeIbHBIE PACCYKIEHUS IIpY
3a/la4, OLIEHUBAThb JIOTUYECKYIO IPAaBUIBHOCTH
[PaCCYXICHUM;

*ymeTb cBO0OO/IHO
110CJIEI0BATENBHOCTD,
reoMeTpuueckas — mporpeccus,  OECKOHEYHO  yObIBarolas
reoMeTpUUECcKast IIPOrpeccust; YMETH 3a/1aBaTH
[10CJIEZIOBATEILHOCTH, B TOM YHCJE C MOMOUIbIO PEKYPPEHTHBIX
dopmyu;

- *yMeTb BbIOMpATh MOAXOJAIIMNA METOJ JUIsl PELIeHUs 3a/1a4H;
NOHMMAHHUE 3HAYMMOCTHM MAaTEMAaTHKH B M3YyYEHUU NPUPOJHBIX
11 OOILIECTBEHHBIX IPOLIECCOB M SIBJIEHUI; YMETh paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMETh ITPUBOIUTH
[MpUMEPBl MATEMATHYECKUX OTKPBITUM POCCUHCKOW M MHPOBOW
MaTEMaTHYECKON HayKH

TIOHSITHSIMH
nporpeccus,

OIIepUpPOBAThH
apudmernyeckas
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MICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY)
HapoJy, YyBCTBA OTBETCTBEHHOCTHU Iepen PonnHou,
FOPJIOCTH 3a CBOM Kpaii, CBOIO PosinHy, CBOM S3BIK U
KYJIbTYpPY, MPOILLIOE u HacTosuiee
MHOTI'OHALIMOHAJILHOTO Hapoja Poccuu;
-IIECHHOCTHOE€ OTHOLIEHUWE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  MCTOPUYECKOMY U  IPUPOJHOMY
HacjleAW0, NaMsATHUKAM, TpPaguUUsM HapoJIOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYAE;
-uzieiiHas yOe:KIeHHOCTh, TOTOBHOCTD K CITY)KEHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CY/AbOY))
OCBOCHHBIE 00y4JarOIUMUCA MEKIIPEAMETHBIC
MOHATUS W YHHBEpCaJIbHBIC Yy4YeOHBIC

NeicTBUS (PEryNATUBHEIE,

[103HABATEJIbHbIE, KOMMYHUKATHUBHBIE);
-CIIOCOOHOCTh UX MCMOJIb30BaHUS B MO3HABATEILHOM

W CONMAJIbHOW  TpPAKTHKE, TOTOBHOCTh K
CaMOCTOSITETEHOMY TUTAHUPOBAHUIO 3|
OCYIIIECTBIICHUIO y4aeOHOU JIeITENNHLHOCTH,
OpraHmM3ali  y4eOHOro  COTPYAHHUYECTBA ¢
MearornIecKuMU PabOTHHKAMU U CBEPCTHUKAMH, K
Y4aCTHIO B MOCTPOCHUU WHANBUIYaIbHOH
0o0pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HaBBIKaMH y4eOHO-

HCCIIEIOBATEIIbCKOM,

[TPOEKTHOM Y COLMAIBLHOMN NESTEIBHOCTH.

OK 07. ConelicTBOBaTH HC TPUHUMATh JICHCTBHS, MPUHOCAIINE BPE - yMeTh ONEPUPOBAThH IOHATHAMH: (QYHKIHSA, HENpepbIBHAS
COXPAHEHUIO OKPYKAIOIIEH OKpY KaroIlen cpee; (GyHKIMS, TPOU3BOAHAS, TMEpBOOOpa3Hasi,  OMPEIEICHHBIN
CpCIbl, pecypcoc6epe>i<eHmo, YMETb IMPOTHO3HUPOBATH He6HaFOHpI/ISITHBIeHHTerpan; YMETb HAXOAUTh IPOM3BOJHBIC JJICMCHTAPHBIX|
[IPUMEHSATH 3HaHHs 00 DKOJIOTMYECKUE IOCIENCTBUS MPEANPHHUMAEMBIXI()YHKIMN, HMCIONB3Ysl COPABOYHBIE MaTepUallbl, WCCIENOBATh B
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M3MCHCHMH KJIIMMATa, NEHCTBUI, TPEJOTBPALIATh HX;
[TPOM3BOJICTBA, dPPEKTUBHO  |[HAMPABICHHOCTH;

CUTYaLHIX aHaIM3a HMEIOIIUX CS MaTepUaIbHBIX
HEMaTEPHUAIbHBIX PECYPCOB;

Cpeny;

IIPAKTUYCCKYIO obOnactu KHU3HCACATCIIBHOCTH,

3HAYUMOCTH,

IKOPPCKTUBLI B ACATCIIbHOCTD, OLICHNBATb
COOTBCTCTBUC PC3YJIbTATOB LICJISAM.

JaBaTb OLCHKY HOBBIM CUTyallUsiIM, BHOCHUTH

HpOCTefIL[II/IX clrydasax (byHKI_II/II/I Ha MOHOTOHHOCTBb, HaXOJUThH

[IPUHIIHIIBI 6epe>1<JmBoro PAaCIIUPUTh OIBIT ACATCIbHOCTHU DKOJIOTHYECKOMHANOONbIINE W HaMMEHBIINE 3HAYCHUS (1)YHKHI/II>'I, CTPOUTH

rpa(pm(n MHOT'O4JICHOB C HUCIIOJIB30BaHNECM arrapara

HefICTBOBaTB B LIpC?)BBI‘IaI‘/'IHBIX pa3pa6aTbIBaTb IJIaH PCUICHUA HpO6HeMH C y‘-ICTOMLIl\)/IaTeMaTI/I‘IeCKOFO aHajiy3a, IMPUMCHATb IIPOU3BOAHYIO IIPpH
4|

CHICHUH 3aga4 Ha JABUXKCHUC, peuaTrb IMPAKTHUKO+
OPUCHTHUPOBAHHLIC 3a/la4u Ha HauOONbIINE U HAMMEHbIIINE

OCYIICCTBIIATH HeHeHaHpaBHeHHBIfI IIOMCK IEPCHOCABHAYCHM, HA HAXOXKACHUC ITYTHU, CKOPOCTH U YCKOPCHU,
CpCACTB U CII0c000B JICHCTBUS B HpO(l)eCCI/IOHaHBHYIOYMeTB OnCprupoOBaTh IOHATHUAMHU: ABHXKXCHUC B IIPOCTPAHCTBE,

0/100HbBIe (DUTYpPBI B MPOCTPAHCTBE; HMCIOIH30BaTh OTHOIICHUE

YMCThb IICPCHOCUTH 3HAHHA B IIO3HABATCIIBHYIO ulIIoIaaeu HOBerHOCTeﬁ H 00BEMOB HOI[O6HBIX (1)I/Il"yp I1py

pelIeHUN 3a]1a4;

npe/yiaraTh HOBBIC TPOCKTHI, OIICHUBATh HJICH C- YMETh BBIYUCIATH I'€OMETPUUECKUE BEIMUYMHBI (JUIMHA, YIOJl,
MMO3UIIMY HOBHU3HBI, OPUTHHAIBHOCTH, TPAKTUIECKOMILIONIA/b, 00bEM, IUIOIIAAb IOBEPXHOCTH ), HCIIOJIb3Ys U3Y4YECHHbBIE

(bOpMyIIbI U METO/IBI.

JINYHOCTHBIE pe3yJjbTaThbl peajin3aliui MporpaMmmMmbl BOCIIUTAHU S

JIP 41IposBisitoniuii 1 AEMOHCTPUPYIOLIUHI YBaXKEHUE K JIFOJIIM TPYy/la, OCO3HAIOLIUI LIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsimuiica Kk GopMUPOBaAHHUIO
B CETEBOM cpeJie TMYHOCTHO U MPOPECCHOHATBHOIO KOHCTPYKTUBHOT'O «IIU(PPOBOTO CIIEA»

JIP 19 IIpoextHO-MBICTANMH, 3()()EKTHBHO-B3aMMOIEHCTBYIOIIMKA € 4WIEHAMH KOMaHIbl U COTPYAHMYAIOMIMN C JPYTUMH JIFOJbMH, OCO3HAHHO
BBINOJIHSAIONINH MTpodeccuoHabHbIe TPEOOBAaHUS, OTBETCTBEHHBIN, MTUCIUIUIMHUPOBAHHBIN, KPUTHUECKH MBICISAIINN, HalleJCHHBIH Ha JOCTHKEHHE

IIOCTAaBJICHHBIX ueneﬁ; I[eMOHCTpI/Ip}IIOH_II/Iﬁ HpO(I)eCCI/IOHaJ'ILHYIO JKM3HECTOMKOCTD
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2. CTPYKTYPA 1 IPUMEPHOE COJEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. OobeM yueOHOI JMCHUIIMHBI/TIPeAMeTa U BBl y4eOHOH padoThI

Buj yueoHoii paboThbl

O0BbeM yacoB

O6beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUTITTHHBI 218
BT. U.

TEOPETHUECKOE 00yUeHHE 18
MIPaKTUYECKHUE 3aHATUS 194
B T. 4. IpOo(heCCHOHATHHO- OPUESHTHPOBAHHOE COJICPIKAHUE 15

IIpomeskyTouHas arrectanus (IK3aMeH)
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2.2. Conep:xanue yueonoro npeamera MATEMATHUKA

Neypoka | HaummeHoBaHme pa3sjieioB H Copepsxanne yueOHOro MaTepuaJjia 00 | ®opmupyembie
n/n TEM eM 4 KOMIIETCHIIUHU
1-14 IloBTOpEHMEe Kypca MaTeMaTHKHM OCHOBHON HIKOJbI 14u.
MaremaTrKa B HayKe, TCXHHUKE, JKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJOTHSIX M MPAKTUICCKOH nesTeapbHoCTH. | 1
IoBTOpenue. enu u 3a1aun U3yYSHHs] MATEMaTUKU TP ocBoeHuH creruanbHocteit CI10. OK 01, OK
14 y. JlefcTBUS Hall IOJIOKUTEIBHBIMU U OTPULIATEIHLHBIMU YHCIAMU, C OOBIKHOBEHHBIMU U JIECATUUHBIMHU 2 02, OK 03,
JIPOOSIMU. OK 04, OK 05,
Jle#icTBus co cTeneHAMH, POPMYITBI COKPAIIEHHOTO YMHOKCHHS 2 OK 06
ITpocThie IPOIEHTHI, pa3HBIe COCOOBI MX BBIYHCIICHHUS. 1 11__[III<< 31 .'i” gllf j? ’
Jluneiinble, KBaJpaTHbIe, APOOHO-JTMHEHHBIC YPAaBHEHUS U HEPABEHCTBA 3 NP 4, 1P 19
Brruncnenus u npeo6pa3oBaHus. Y paBHEHHUS U HEPABEHCTBA. 1
IIpoeccnoHaIbHO -OPHEHTHPOBAHHOE COJEPKAHUE. 1
[TpoueHTH! B IpohecCHOHANIBHBIX 33ja4aX TEXHOJIOTUYECKOTO MPOQHIIS
I'eomeTpus Ha MIIOCKOCTH. 1
IIpodeccnoHAIBHO -OPUEHTHPOBAHHOE CO/IEPKAHNE 1
IIpakTHKO-OpHEHTUPOBAHHBIE 33/1a4M B Kypce FeOMETPUH Ha IJIOCKOCTH
KontpoabsHnas padora Nel. BxogHo#t KOHTPOJIB. 1
15-19 Paznen 1. Pa3BuTne noHATHS 0 YHCIeE. 5u.
Temal.l. Lenble 1 panuoHaIbHbIE YHCTA. 2 OK 03,
JlelicTBUTEIbHBIE HppanyoHanbHble Yncia. JelicTBUTENbHbIE YUCTIA 1 OK 04, OK 07,
yucaa. 54, Jlpubnwxennsple 3HaueHus BenuanH. CTaHIApTHBIA BUJ YHCTIA. 2 NP 4,1P 19
20-32 Pa3nen 2. O6001eHHEe NOHATHS CTENEHH 13 4.
Tema2.1. Apudmernueckuii KOpeHb HATYPAIBHOM CTEIICHU. 3
CreneHn M KOPHHU. CTeneHb ¢ PAlOHATBHBIM TI0KA3aTeTIEM. 3 OK 01, OK
13 u. Pemenue ypaBHeHuit Buga X" = a 2 02, OK 03,
UppanuonanbHbIC YpaBHCHHS . 2 OK 05, OK
IlpeoOpa3oBaHue BRIpaKCHUH, COICPIKAIIUX KOPHU H CTCTICHU 2 07,71P 4, P
Konmponsnas paboma Ne2. 1 19
33-61 Pasnes 3. ®yHKIUM, MX CBOICTBA U TPaPUKH 29 4.
Uucnosas Gynkims. Crioco6s! 3amanus. I'paduk pyHKImm 1
OK 01, OK
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Tema 3.1. YucsioBas IIpodeccnoHaIbLHO -OPUEHTHPOBAHHOE CO/IeP;KAHUE. 1 02, OK 03,
(ynkuus, eé cpoiicrBa. | OnucaHre NPOU3BOACTBCHHBIX MPOIIECCOB C MOMOMIBIO (DYHKITHI U UX IPaHKOB OK 05, OK
54, CgoiicTBa ¢pyHKIHH. MOHOTOHHOCTB, YETHOCTH, IEPUOTUIHOCTE. Bo3pacTanue, yObIBaHUE, TOUKH 2 07, 11K 4.3,
IKCTpEMyMa. NP4, 1P 19
IIpodeccnoHaIbLHO -OPUEHTHPOBAHHOE CO/IeP;KAHUE. 1
chHKL[I/IOHa.HLHBIC 3aBUCHUMOCTH MEXKY BEIMYMHAMU OPYIUX y‘{eﬁHLIX JUCHMIIIMH, B pCAJIBHBIX MPOLECCax U ABJICHUAX.
HccnenoBanne GyHKINH. 1
Tema 3.2. [NoxazarenpHas ¢pyHkuus. Onpenenenne GyHKINN, €€ CBOHCTBA U rpaduk. 2
IToxa3zaresbHas IIpodeccnoHaIbLHO -OPUEHTHPOBAHHOE CO/IeP;KAHUE. 1
pynxuus. [TpumeHeHne MOKa3aTeIbHON (DYHKINH U e€ rpajuKa B MPOHIbHBIX JUCIHUIIIHHAX. OK 01, OK
9y, [TokazaTenbHbIC ypaBHEHUS. 2 02, 0K, 03,
IToxa3arenbHbIC HEPAaBEHCTBA . 2 OK 05, OK
CucrteMbl NoOKa3aTelIbHBIX YPaBHEHUII 1 HEPABEHCTB. 1 07, NP 4, NP
Koumponvnas paooma Ne 3 «lloxazamenvhas (hyHxyusiy 1 19
Tema 3.3. Jlorapudmel. 2
Jlorapudmuueckas CBo¥icTBa JIOrapu(hMOB. 2
QyHKuus. JecsaTuaHble M HaTypasbHbIe jorapudMel. [IpeodpazoBanus gorapu)MUIECKUX BIPAKECHHUH. 1
14y. Jlorapudmuueckas pyHknus, e€ cBOWCTBA U rpaduK. 2
IpodeccnonanbHO -OpUEHTHPOBAHHOE COIEPIKAHME 1
Jlorapudmsl B npupose u TexHuke. Jlorapudmuueckas cnupans. EE€ MaTremaTnueckue cBoiicTBa.
Pemenne norapnpmudecknx ypaBHeHNI U HEPABEHCTB. 4
Obobwarowuii ypox 1
Konumponvnasa pavoma Ne 4 «Jlocapudmuueckas ynxyusy 1
62- 91 Pa3nen 4. OcHOBBI TPMTOHOMETPHH 0.
Tema 4.1 Panuannast mepa yria. BpamarenbHoe ABH)KEHUE. 3
Tpuronomerpuueckue | OnpejelicHHe CHHYCa, KOCHHYCA, TAHTCHC M KOTAHTCHC YUCIIA. 2 OK 01, OK
dopmyJibl. 144, 3HAKU CUHYCA, KOCUHYC, TAHTEHCA. 1 02, OK 03,
TpUrOHOMETPUYECKHE TOKIIECTBA. 3 OK 04, OK 05,
CuHyc, KOCUHYC, TAHT€HC YIJIOB X U -X 1 NP 4, 1P 19
DopMyIIbl IPUBEICHHSI. 2
[TpumeHeHrne OCHOBHBIX TPUTOHOMETPHUUYECKHUX (POPMYII K IPeoOpa3oBaHUIO BEIPaKEHHUH. 2
Tema 4.2 ApKCHHYC, apKKOCUHYC M aPKTaHT€HC 2
Tpuronomerpuyeckue | PerneHue OpoCTEHIIMX TPUTOHOMETPUYECKUX YPABHECHHH . 5
YPaBHCHMSA Pemienue TpUroHOMeTpUYECKUX YPaBHEHUIA. 2
9y,
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Tema 4.3 TpuronoMmerprdeckre GyHKITUN CHHYC B KocuHyc.CBOMCTBA U TpaduK. 3
Tpuronomerpuuyeckue | Tpuronomerpuueckuas GyHkuuu TanreHc. CBoicTBa u rpaduk. 2
[VEINIGLE Konmponvnas paboma Ne 5 1
7 4. IIpodeccnoHaIbHO -OPUEHTHPOBAHHOE CO/IEeP:KAHUE 1
Vcronp30BaHne CBOMCTB TPUTOHOMETPUYCCKUX q)yHKL[PH)‘I B HpO(beCCI/IOHaJ'[I)HLIX 3aJgavdyax.
92-115 Pa3znea 5. Hauana MmaTeMaTH4YeCKOIr0 aHAJIH3A 24 4.
Tema5.1 [Mpupamenne Gpyaxuuu. I[loHsitne o npon3BoHON QyHKIUH. 2 OK 01, OK
Hpoussonnast GYHKUMH. | [Tpapyya BeMHCICHNS IPON3BOHBIX. 3 03, OK 04,
144. [TpousBoiHAs CJIOKHOH QYHKIMH. [IpOU3BOIHBIC TPUTOHOMETPHUECKHUX ()YHKITHH. 2 OK 06,
[IpuMeHeHHE HENPEPBIBHOCTH. METO I MHHTEPBAJIOB. 3 OK 07 ,IIK
[eOMETPHYECKHUIA CMBICI TIPOM3BOIHOM. MeXaHUYECKUH CMBICI TIPOM3BOIHOM. 2 1.1 TIK 2.4,
[IK 3.4,/1P 4,
IIpodeccnoHanbHO -OpHEHTUPOBAHHOE COIePKAHUE 2 1P 19
[TpumeHeHne GU3NIECKOTO CMBICHIA IPOU3BOAHON MPH PElICHHH NPO(eCcCHOHATBHBIX 3a1a4.
Tewma5.3. [Ipumenenus Boszpacranne u yObiBaHHEe QYHKINH . 2
NPOU3BOIHOM K OKCTpeMyMBI (PYHKITHH. 2 OK 01. OK
HccaeoBannIo GyHKuuii | TIpuMeHeHUe IPOU3BOIHOM K OCTPOEHHIO IpadMKOB (yHKINH 2 03 OI& 04
10u. Haubopiree n HanMeHbIee 3HaueHus GyHKIuy . Touku meperuoa. 1 OK’ 06 OIZ
IIpodeccnoHaILHO -OPUEHTHPOBAHHOE CO/IEeP:KAHUE 1 07 NP 4 np
HaxoeHre onTuManbHOro pe3yIbTaTa ¢ MIOMOIIBI0 NPOU3BOIHON B IPAaKTHIECKUX 3a/1a4ax. ' !
Obobwarowuil ypox . 1 19
Konmponvnas paboma Ne6 1
116-122 Pasnes 6. UnTerpajibHoe ucuucjienne 7 4.
Tema 6.1.1lepBoodpa3nas | Onpenenenue neppoodpazHoil. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM. 2 OK 01 OK 02
M HHTerpai. Tpu npaBuiIa HAX0XKASHUS IEPBOOOPA3HOI 1 OK 03 OK 10
7 4. [Tnomaap KpUBOIMHEHHON Tpaellnu U HHTETpall. 2 MK 24T1IK 3.4
WnTterpan. @opmyna Herorona —JleiiOnuma . 1
IIpodeccnonanbHO -OpHEeHTUPOBAHHOE COIePKAHUE 1
[TpumeHeHne onpenenéHHOr0 HHTErpalla Julsl peeHus MpoecCHOHATIbHBIBX 3a/1a4.
123-135 Pa3nen 7. llpsiMble B MJIOCKOCTH U MPOCTPAHCTBE 134
Tema 7.1.1Ipsimbie B [Ipeamer crepeomeTpun. AKCHOMBI cTepeoMeTpur. HekoTophele clieICTBUS U3 aKCUOM. 2
TJIOCKOCTH H B3anmHoe pacrionoxeHnue npsiMbIX B mpocTpaHcTBe. CKpeIMBaIOIKecs NpsMble  YTOI MEXAY JBYMS 2
NMPOCTPAHCTBeE. TPSIMBIMH. OK 01, OK
13 u. Terpasap n napajutenenunes. 3a1a4n Ha TIOCTPOCHUE CEUCHHUH. 2 03,
[TepnienuKynsipHBIE MPsIMBIE B IpocTpaHcTBe. [1apasuienbHble npsMble, TepIeHIUKYIIIPHbIE K TTIOCKOCTH. 2 OK 04, OK
[Tpu3HaK nepHeHANKYISIPHOCTH IPSIMOM U MJIIOCKOCTH 07, NP 4, NP
PaccrosiHue OT TOYKH J0 MI0cKoCcTH. Teopema o Tpex MeprneHIMKyIsIpax 1 19
Yron Mexay NpsMON U IJIOCKOCTBIO. JIByTrpaHHBIN yrou 1

25




[TpsAMOYTOIBHBIN NapaiIeenunes 2
IIpodeccnoHaJIbHO -OPUEHTHPOBAHHOE COICP/KAHUE 1
[TapayuiensHble, NEPIEHANKYISIPHBIE U CKPELIMBAIOIIUECs PsIMbIE B Tpodecchn
136-142 Pa3nen 8. KoopauHaTsl H BEKTOPHI B POCTPAHCTBE 7 4.
Tema 8.1. ITonsTHe BekTOpa B npocTpaHcTBe. CI0XKEHUE U BEIUNTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YUCIIO. 2 OK 02 OK 03
JlekapToBbI Kommnanapnslie Bextopsl. [IpaBuno napamienenunena. Pa3noxenue BekTopa o TpéM HEKOMIUIAHAPHBIM 2 OK 09IIK 1.1
KOOPAMHATHI U BEKTOPBI | BEKTOpaM I[IK2.41IK 3.4
B IPOCTPaHCTBeE. BBenenne nekapToBbIX KOOPAMHAT B IPOCTpaHCTBE. KOOpAMHATEI TOYKU M KOOPIUHATEI BEKTOPA. 2 1K 4.3, NP 4,
74. NP 19
IIpodeccnoHAIBHO -OPUEHTHPOBAHHOE COIEPIKAHNIE 1
KoopauHatel 1 BEKTOPHI B Ipo(eCcCHOHAIBHBIX 3a/1a4ax
143-162 Pa3znes 9. MHOrorpaHHUKH U KpyrJble Teja 20 4.
Tema 9.1. Ilonsitue MHOrorpanHuka. Ilpusma. 3
MHoOrorpaHHUKH. ITupamuna. IlpaBunpHas nupaMuia., yceyéHHasl. 2 OK 01, OK
04
7. [IpaBuJIbHBIE MHOIOIPaHHUKH. 2 !
Tena BpanieHus 1 OK 06, OK07
Tema 9.2. Tena [Monsitue mumHapa. [lnoma s MOBEpXHOCTH IMIIMHPA. 2 OK 01, OK
BpaLIeHNsI. [Tonsatue konyca. [1nomans moBepXHOCTH KOHYCA. Y CeuEHHBIA KOHYC. 1 04, TIK 3.4
6 u. Cdpepa u map. 1 I1K4.3, /P 4,
NP 19
IpodeccnonanbHO -OpUEHTHPOBAHHOE COIEPIKAHME 1
MHOrorpaHHuKH B Ipo()eCCHOHANIBHBIX 3a1a4ax
Tema 9.3. O06beM MpsIMOYTOJIPHOTO Mapajuienenunena. Pemenne 3anau 2
O0bémpbl TeJI. O0beM npsiMoi MpU3MBL M HWIHHApa. Perenue 3amaq 3 OK 8}1’ OK
7 4. O0BéM mapa u wromank cheprl. Pemrenue 3agayg. 1 OK 0 6’, OK7,
Konmponsuas paboma Ne7 1 NP 4, NP 19
163-170 Paznen 10 . DiieMeHTBHI TeOpUM BEPOATHOCTEN. 8u.
Tema 10.1. CoO0bITHS, BEPOSITHOCTH COOBITHSL. 3
DJ1eMeHThbI TeopuH CrnoxeHne 1 YMHO)KEHHE BeposTHOCTEH. [IoHsTHE 0 He3aBUCHUMOCTH COOBITHH 3 OK 02, OK
BEPOSITHOCTEH. Penenye 3aa4 10 TEOPHHU BEPOSTHOCTEH 2 03, OK 05
8u IIK 1.1, NP
4, 1P 19
171-218 Pa3nen 11. UToroBoe noBTopenue 47 u.
JK3aMeH | 6 4.
uroro | 218
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3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IIPEIMETA

3.1. TpebGoBaHusI K MUHUMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY 00ecredeHUIo
Hannuue yueOHoM ayauTopuun
« Matemartuka.
3.1.1. Obopyoosanue yuebnot ayoumopuu.
- TI0CaJI0YHBIE MECTa M0 KOJINYECTBY 00yUaIOMIUXCs,
- pabouee MecTO IpernoaaBaress,
- JIOCKa KJIaccHasl,
- KOMIUICKT Y4eOHO-HATJISIHBIX TOCOOMiA 10 « MareMaThke»
- TaOJIMIBI U IJIAKATHI 110 TEMaM,
- mKag CeKUMOHHBIN A XpaHEHHs] 000PYIOBaHMUS,
- CTEHJI SKCIIO3ULIMOHHBIH,
3.1.2. Texnuueckue cpeocmea 00yueHuUs.
- KOMITBIOTEP C JIMIICH3HOHHBIM MPOTPAMMHBIM 00ECTICYCHUEM .

- IHTepakTUBHAS KOMIUIEKC C BBIUMCIUTEIbHBIM OJIOKOM U MOOWIBHBIM KperieHneM «SMART-2758»

3.2. UudopmanuonHoe odecriedeHne 00yueHusl.
OcHoeHble UCMOYHUKU:
1 1. Anumos IIILA. u ap. Anrebpa u Havana aHanuza. 10 (11) k1. — M., 2015.
2.Atanacsu JI.C., bByty3oB B.®., Kanomues C.b. u np. 'eomerpus (6a30Bblii 1 yriyOnE€HHBINA YPOBHN).
10-11. - M., 2016.
Jlononnumensnvie uCMmoYHUKU:
2. MopakouuA.I'., Cemenos I1.B. Anre6pa u Hauana ananuza 10- 11 knace.-M.: «IIpocsemenue»,2017
3.bammakoB M. . Matematuka: yueOHukK (Juia yupexaenuii CI10)— M.: «KunoPyc», 2017.
4.bammakoB M.U. Maremartuka. 3agaqauk :y4ae0. mocoOue st 00pa3oBaT. yUpEeKISHUM Had. U CPe/.
npo¢. oOpazoBanus. — M.: U1 « Akanemus», 2013.
5.bammakoB M.M. Matemaruka: yuebnuk a1 10 xinacca (0a3oBblit yposenb)— M.: UL « Akanemus»,2012
6.bamvakoB M.M. Matemaruka: yuebnuk ams 11 kmacca (6a30oBbrit ypoBenb)— M.: U1 « Akanemusi»,2012
7.bamvakoB M.M.Matematuka. 1 1knacc.Coopuuk 3anau-M.: U1 «Axagemusi», 2012
Juoaxkmuueckue mamepuainol :
1. .M. Ugnes, C.M. Caaksu, C.U. [lIBapuOypa .JlnmakTudeckne MaTepualisl o anreOpe v HadyajaaM aHalni3a
st 10 kmacca — M.: [Ipocsemenne, 2003.
2. b.M. UBneB, C.M. Caaksn, C.W. llIBapuOypa /lunakrudeckue Matepuasl o aredpe U HauanaM aHaiau3a

st 11 knacca — M.: [Ipocsemenne, 2008.
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3. A. [1.LEpmoBa, B.B. I'ono6opoarko CamocTosiTeNbHBIE U KOHTPOJIbHBIC PAOOTHI 1O anredpe v Hadajaam

aganm3a g 10-11 kmaccos — M.: MJIIEKCA,2005.

4. J.W.3BaBuy, JI.A. lnanounuk , b.B. Ko3ynun KonTtponbsHbie u npoBepouHbie paboThl 1o aiaredpe 10

knacc-M.: Ipoda,2005

Ilepeuenv Humepuem-pecypcos:

1)
2)
3)
4)
5)
6)
7)

8)
9)

http://www.exponenta.ru/educat/links/l educ.asp#0 - [Tone3Hble CCHUIKHM HA CAThI MATEMATHUECKOM
1 00pa30BaTeIbHOM HAMPABICHHOCTH: Y4eOHbIC MaTEPHAIIBI, TECTHI

http://www.fXyz.ru/ - UHTepakTHBHBIN CIIPaBOYHHK (GOPMYII U CBEICHHMS 110 anredpe,
TPUTOHOMETPHH, FEOMETPUH, (DU3HUKE.

http://maths.vfal.ru - CripaBouHHK COEPKUT MaTepua 1o MaTeMaTuke (apudmernka, aareopa,
reOMETPHS, TPUTOHOMETPHS).

allmatematika.ru - OcuoBzble (hOpMyJIBI IO AIreOpe U TEOMETPHH: TOXKICCTBEHHbIE
npeoOpa3oBaHus, MPOTPECCHUH, TPOU3BOIHAS, CTEPEOMETPHS U MPOY.

http://mathsun.ru/ - Ucropust maTtemaTtuku. brorpaduu BeMKUX MaTeMaTHKOB.

www.fipi.ru

www.ege.moipkro.ru

www.edu.ru

www.1september.ru

10) www.mioo.ru

11)http://bymath.net - "Bcst anemenTapHast MaTemaTuka'.

12)www.egetrener.ru - Era-tpenep. Buieo ypoku 1o MaTemMaTHKe.

13) www. fmclass.ru - O6pa3oBarenbHblil moptan "®du3 -mat Kinacc'.

14)www.college.ru - paznen "OtkpsiToro komtemka" - "Maremaruka'.

15) www.shevkin.ru - mpoekt "Matemaruka. Illkona. Bynymee".
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.exponenta.ru%2Feducat%2Flinks%2Fl
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.fxyz.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fmaths.vfal.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fmathsun.ru%2F
http://www.fipi.ru/
http://www.ege.moipkro.ru/
http://www.edu.ru/
http://www.1september.ru/
http://www.bymath.net/
http://egetrener.ru/
http://www.fmclass.ru/
http://college.ru/mathematics/index.php
http://www.shevkin.ru/

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM IUCIUILIMHBI

4.1. KoHTPOJIb U OLEHKA PE3YyJIbTaTOB OCBOCHUS y4eOHOW TUCIMIUIMHBI OCYIIECTBISIETCS MIPEIoiaBaTesieM

B IIpOIlECCE€ MPOBEACHUSI NPAKTHUUECKUX 3aHSITUM, TECTUPOBAHUS, KOHTPOJbHBIX pabOT, a TakXe B XOHE

BBIITOJIHCHU L O6y‘-IaIOH_[I/IMI/IC$I HUHAWBHUYAJIbHBIX SaHaHHfI, I/ICCJ'IGI[OBaHI/If/'I.

Pe3yabTaThl 00yuenus
(ocBOEHHBbIE YMEHNsl, YCBOCHHbIE 3HAHNSA)

@DopMbI U METO/IbI KOHTPOJISI M OLIEHKH
pe3yabTaTOB 00YUYeHusl

AJI'EBPA
10JI5KE€H YMETh'
® BBHINONHATH apudMeTnyeckwe JeHCTBHS  HaJ

qucjiaMH, HaXOIWUThb HpI/I6HI/I)KCHHI)IC 3HA4YCHUA
BEJIMYMH W TOTPENIHOCTH  BBIYHUCICHUM
(abcomoTHAsT W OTHOCWTENBHAS); CPaBHUBAThH
YHCJIOBBIC BBIPAXKCHUA,;

HAXOJUTh 3HAYCHUSI KOPHS, CTEMEHU, Jorapudma,
TPUTOHOMETPUYCCKUX BBIPAXKCHUI Ha OCHOBE
OTIpEJNICNICHNsI  ,ITOJTb30BATLCS  MPUOIIKESHHOM
OIICHKOU NPY MPAKTHYECKUX PACUETaXx;

BBIMOJTHATH MPe0OPa30BaHUs BBIPAKEHHUH

DOyHKIUH ¥ TPaduKH
BBIYUCIIATh 3HA4YeHUE QYHKIUH 10 3aJaHHOMY
3HAYCHUIO apryMEHTa MIPH Pa3IMYHbIX CIIOCO0ax
3a7aHusl PYHKIUH;

OTpENIeNIATh OCHOBHBIE CBOMCTBA  YHCIIOBBIX
(YHKIMH, WUTIOCTPUPOBATH UX Ha rpaduKax;
CTpouTh  rpaduKd  W3YYEHHBIX  (DYHKIIHH,
WUTIOCTPUPOBaTh N0  TpadUKy  CBOMCTBa

AJIEMEHTAPHBIX QYHKITHIA;
WCIIOJIb30BaTh MOHATHE (PYHKIMU [T ONMUCAHUS U
aHaM3a 3aBUCUMOCTEH BEJIUYNH;

Havyana MaTeMaTH4eCcKOro aHaJIu3a

HaXOJUTh MPOU3BOJHbIC AIIEMEHTAPHBIX (PYHKIIMT;

UCIIOJIb30BaTh  MPOW3BOMHYIO UI  HM3YyYEHHS
CBOWCTB (PYHKIMI ¥ TOCTPOCHUS TPaUKOB;

NPUMEHSTh  TPOU3BOJHYIO  JUIi  MPOBEACHUS
NpUOMMKEHHBIX BBIYMCICHUN, pelaTh 3agayu
NPUKIAIHOTO  XapakTepa Ha  HaXOXKACHHUE
HarOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHUS,

BBIYHCIIATh B NPOCTEHINMX CIIydasX IUIOUIAIH H
00BEMBI C HCHOJB30BaHUEM OIPEICICHHOTO
MHTETpana;

pelieHuss TpPUKIamHBIX 3aJady, B TOM YHCIE
COIMATbHO-KOHOMUYECKIX M (DU3MUECKHX, Ha
HauOOJIPIINE W HAaWMEHBIINE 3HAYCHHS, Ha
HaXO0KACHUE CKOPOCTH U YCKOPEHHUS.

Tkywuii KOHmpoIb: VHAVUBUAYAIBHOE
BBITIOJTHEHHUE KapTOYEK-3a1aHuUi, BEITIOTHEHHE
YIPaXHEHUN B XOJ/I€ TPAKTHYECKOH pabOTHI.
Ilpomesicymounolit KOHmMpPOb:

Cam. pabota, TECTUPOBAHUE, YCTHBIN OIPOC
Pybescublii KoHmpoJib: KOHTPOIBHAS padoTa.

Texkyujuii KOHmpoAb: MTHIUBUIYAIBHOE
BBITTOJIHEHNE KapTOUEK-3aJaHHi, BBITIOJHEHNE
yIpa)KHEHUH B X0JI€ MIPAKTUIECKOU PadOTHI.
Ilpomesicymounslii KOHMPOJIb:

Cam. pabora, TECTUPOBAHUE, YCTHBIN OIPOC

Texkyuquii KOHmpoAb: MTHIUBUIYAIBHOE
BBITTOJIHEHHE KapTOUYeK-3a]JaHNUH, BBITIOJIHEHHE
YIpaXHEHUW B XO/I€ MTPAKTHYECKOH pabOoTHI.
Ilpomesrcymounwtii KORmMpPoib:

CamM. pabota, TeCTUpPOBaHHE, YCTHBIH OMPOC
Pyb6esrcnotii Konmpoip: KOHTPOJIBbHAS paboTa.

Tekywyuit KoHmpob: VHAUBUTyaIbHOE
BBITIOJIHCHHUE KapTOUCK-3aJaHu, BHITOIHEHHE
VIOPKHEHUH B X0J1¢ TIPAKTUIECKON paOOTEHI.
Ilpomesricymounulit KOoHmpoJiv:

Cam. pabora, TECTUpOBaHKE, YCTHBIN OMPOC
Pyéesicnblii KOHmMPOIL: KOHTPOIbHAS PadoTa.
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YpaBHeHHs ¥ HEpaBeHCTBA

e pemarp pammoHaNbHEIE, TTOKa3aTebHEIE,
norapuMUYECKUE, TPUTOHOMETPUYCCKHE
ypaBHEHUS, CBOIAIINECS K JIMHEHHBIM U
KBaJIPaTHBIM, a TaKKe aHAJIOTUYHbBIE
HEPABEHCTBA U CUCTEMBI;

® WCNONB30BaTh TpaQuUUecKuii METOJ[ pelIeHUs
YpaBHCHUI U HEPABCHCTB;

e u300paxkaTh Ha  KOOPJMHATHOW  IUIOCKOCTH
pelIeHusl ypaBHEHWH, HEPABEHCTB W CHCTEM C
JIBYMsI HEU3BECTHBIMU;

® COCTaBJIATHh M pellaTh YpaBHEHWS W HEPABEHCTBA,
CBSI3BIBAIONINEC HCU3BECTHBIC BEJIWYMHBI B
TEKCTOBBIX (B TOM YHCIIE PUKIAIHBIX) 3a/1a4ax.

® Ui TOCTPOCHUS M MCCICIOBAHHUS MPOCTEHUIIMX

MaTE€MaTUYECKUX MOJENEH.

Teopusi BeposiTHOCTEH

o BbIYUCIATH B HpOCTeI\/'IIHI/IX ClIy4dasx BEPOATHOCTHU
COOBITHI HAa OCHOBE IOJICUETA YHCIIA UCXOOB,;

e JUId aHaIW3a PEWIbHBIX YHCIOBBIX JaHHBIX,
NPECTABICHHBIX B BUJIE TUArpaMm, rpapuKoB;

e aHanm3a nHpOpMaIH CTaTUCTUYIECKOTO
XapakTepa.

TEOMETPUS
pacro3HaBaTh Ha YepTeXax U MOJAETAX
MIPOCTPAaHCTBEHHBIE (JOPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C VX ONMCAHUSIMH, U300paKEHUSIMU;

® OINHWCHIBATh B3aWIMHOE PACIIONIOKEHHE MNPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE,

®  AHAJIM3HUPOBATh B IIPOCTEMINUX CIy4yasix B3aUMHOE
pacnosoxeHne 00beKTOB B MTPOCTPAHCTBE;

® 1M300pakaTh OCHOBHBIC MHOTOTPAHHUKH U KPYTIIbIE
TeJa; BBITIOJIHATH YEPTEKH M0 YCIOBHIM 3a/1a4;

® CTPOWTH TMpPOCTEHIIME CeYeHUs Ky0a, MPHU3MBL,
ImUupaMuabl;

e pemarh IJJAHUMETPUUYECKHME M IpocTeimme
CTEepEOMETPHUECKHE 3a7add Ha HaXO0XICHUE
FEOMETPUUYECKUX  BEJIMYMH  (IUIMH,  YTJIOB,
JI0MaaeH, 00beMOB);

®  JCNOJb30BAaTh NPU PEIICHUH CTEPEOMETPUUECKHUX
3a/1a4 MIaHUMETPHIECKUe (PaKTHl M METOJIBL;

® [POBOJMUTH JOKA3aTEIbHBIE PACCYXKICHUA B XOHE
pelIeHus 3a1a4;

® IS WCCIEOBaHUS (MOJEINPOBAHUS) HECIOKHBIX
MPAKTUUYECKUX CUTyallid HA OCHOBE M3yUYEHHBIX
(bopMyII U CBOWCTB Quryp;

e  BBIYHCIICHHS OOBEMOB U IUIOMIAJIEH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX  T€lN  MpPU  PEIICHUHU
MpaKTUUECKUX  3a4ad,  HCHONb3yd  IpHU
HEOOXOJUMOCTH CIPaBOYHUKH u
BBIUMCIIUTEIbHBIE YCTPOICTBA.

EOJ'I)KQH 3HATh:

Texkywuii KOHmpob: MTHIUBUIYAIBHOE
BBITIOJTHEHUE KapTOYeK-3a/1aHui, BHITIOJTHEHNE
YIpaXHEHUN B XO/I€ MTPAKTHYECKOH pabOTHI.
Ilpomesrcymounslii KOHMPOJIb:

Cam. pabora, TeCTUpPOBaHKE, YCTHBIN OMPOC
Pybesicnblii KOHmMPOIL: KOHTPOIbHAS PadOTa.
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3HaYEHUE MAaTEMaTUYCCKON HAYKU JUIS PEIICHUS
3aJa4, BO3HHKAMOIUX B TEOPUH U MPAKTHUKE;
HIUPOTY U B TO K€ BpeMs OTPAHUYCHHOCTb
MPUMEHCHUS MaTeMaTHYCeCKHX METOJOB K
aHaIN3y ¥ UCCIICIOBAHUIO MIPOIIECCOB U SBICHUIA
B IIPUPOJIEC U OOIIECTBE;

3HAYCHUE TMPAKTUKH U BOTIPOCOB, BOSHUKAIOIIHX
B caMOil MaTeMmaruke Ui (OPMHUPOBAHHUS U
pa3BUTUS MAaTEMaTHUYECKOH HAyKH; HCTOPUIO
pasBUTHSA TIOHSATHS qHCa, CO3/IaHMsI
MaTEeMaTHYECKOT0 aHaliu3a, BO3HUKHOBCHHS U
pa3BUTHUS TEOMETPHH;

YVHHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTHKH
MaTeMaTHYECKHX paccykaceHul, ux
MPUMEHUMOCTh BO BCEX 00JIACTSIX YeTIOBEUCCKOI

JIeSITeIbHOCTH;
BEPOSATHOCTHBIN Xapakrtep Pa3IMYHBIX
MIPOLIECCOB OKPY>KAIOILIETO MHPA.

4.2. XapaKkTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH

Pa3zpen

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEIbHOCTH HA YPOBHE Y4eOHBIX
el cTBUIA.

Auredpa

®  BBINOJHATH apUPMETHUECKHE JICHCTBUS HAJl YMCIIaAMH, COUETasl yCTHBIE U TUCHbMEHHEIE
NIPUEMBI;

®  HAXOAUTh NPUOMIDKCHHbIE 3HAUCHHWS BEJIMYMH W TOTPEIIHOCTH BBIYHMCICHUH
(aOcomoTHas 1 OTHOCUTENbHAS ); CPABHUBATDH YHCIIOBHIE BBIPAKEHUS;

® HaXOIMTh 3HAYCHUS KOPHS, CTEICHH, JIorapu(ma, TPUTOHOMETPHUIECKUX BBIPAKECHUH
Ha OCHOBE OIIPEIENCHHs, HCIIONb3ys IPH HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIC
CpPEeICTBA; MOJIb30BaThCs NPUOIMKEHHON OLIEHKOW IPU MIPAKTUYECKUX pacdeTrax;

e BBINOJHATH IPe0oOpa3oBaHMs BBIPAKEHUH, NPUMEHSE (HOPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETIeHEH, TIorapuQmMoB,

TPUTOHOMETPUYECKUX (PYHKITHUIA;

HCNOJIb30BATh NPHOOpPETEHHbIE 3HAHUS U YMEHHs] B NPAKTUYECKOI /1esiTeJIbHOCTH H

TOBCEHEBHOM KU3HM !

-JUIsl IPAKTUYECKUX PacdyeToB MO (opMyIiaM, BKIIIOYas (OPMYIIbI, CoJiepIKallie CTEICHH,

panuKabl, JorapuMbl ¥ TPUTOHOMETPHUYECKHE (PYHKIIMHU, UCTIONIB3YSI IPH HEOOXOIUMOCTH

CIpaBOYHbBIE MAaTEpHaJIbl U IPOCTEHILNE BEIYMCIUTEIbHBIE YCTPOICTBA.

PazBurne
INOHATUA O

yucJjie

e BrinoiaHeHue apupMeTHIECKUX ACHCTBHI HAJ| YUCIAMHU, COUETAsI
YCTHBIE M TUCBMEHHBIE TPHEMBI.

e HaxoxaeHue MpuOIIMKEHHBIX 3HAYCHUN BETTUIHH U
MOTPENTHOCTEN BRIYMCICHUH (a0COIFOTHON U OTHOCHTENBHOM);
CpPaBHEHHE YHCIIOBBIX BBIPAKEHUH.

e Haxoxnenune ommdoK B IpeoOpa30BaHMUAX M BEIYHUCICHUIX
(OTHOCHTCS KO BCEM ITyHKTaM IIPOTPaMMBl)

O0001IEHHE
MOHATHUSA

CTCIICHN

e (O3HakoMJIEHHE C ITOHSTUEM KOPHSI N-i CTeTeHU, CBOUCTBAMU
paguKaIoB ¥ NMpaBUJIaMU CPaBHCHUS KOPHEH.

e  @opMyIHpPOBAHHUE ONIPENCICHUSA KOPHSA U CBOWCTB KOPHEH.

e Briuucnenue u cpaBHEHUE KOPHEH, BHITOTHEHUE TPUKUAKU
3HaveHMs KopHs. [IpeobpazoBanue YUCIOBBIX M OYKBEHHBIX
BBIPKECHUMN, COICPXKAILIUX PATUKATIBI.

e BpInmosHeHHEe pacuyeToB 0 GopMyiaM, COIEepP KAIIUM PAJTHKAITHI,
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OCYIIECTBIISISI HEOOXOMMBIE TIOACTAHOBKU M IPEOOPa30BaHUS.

e PemeHue nppanioHaNbHBIX YpaBHEHHUH.

e O3HakoMJIeHMe C TTOHSITHEM CTENIEHH C JeHCTBUTEIbHBIM
MTOKA3aTeNIEM.

e 3anuceiBaHHe KOPHA N-i CTENIEHHU B BUAE CTEIICHU C IPOOHBIM
noKasareneM 1 Ha000poT.

e @opmy/iMpOBaHUE CBONCTB CTEIICHEN. BpluncaeHue CTeneHen ¢
paloOHANBHBIM IT0Ka3aTeNeM, BBIITOJIHEHUE IPUKUIKI
3HAYEHUS CTEIIEHH, CPABHEHUE CTEIICHEN.

e IIpeobpa3zoBaHue YNCIOBHIX U OYKBEHHBIX BBIPAYKEHHI,
COZIepKAIMX CTEIIEHH, IPUMEHSS CBOMCTBA. Pemenue
MOKa3aTEeNIbHBIX YPaBHEHHH.

DOYyHKIUH H

rpaguxu

® BBIYUCIATH 3HAUCHNUE PYHKIUH 0 3aJJaAHHOMY 3HaYCHHUIO apryMEHTa MPH Pa3IndHBIX
croco6ax 3a1anus (QyHKITHH;

e onpefeJsiTb OCHOBHBIC CBOMCTBAa YHCIOBBIX (YHKUMH, WUIIOCTPUPOBaTh HMX Ha
rpadukax;

e CcTpouTh TpaduKH H3YyYEHHBIX (YHKUUH, WILIIOCTPHPOBATH MO TIpaduKy CBOWCTBA
3JIEMEHTAPHBIX (PYyHKIMT;

®  HCHOJIb30BATH MOHATHE (PYHKIMHU JJISl ONIMCAHKS W aHAIN3a 3aBUCUMOCTEH BEIIMYHH;

HCHOJIb30BATh NPHOOpPETEHHbIE 3HAHUSL U YMEHHsl B NPAKTUYECKOI /1esiTeJIbHOCTH H

NOBCEIHEBHOH KH3HHU.

-IUI OTIMCaHMS C TOMOUIbIO (PYHKIMH Pa3TUYHBIX 3aBHCUMOCTEH, TPEACTABICHHUS WX

rpadudecky, HHTEPIIPETAuHN TPAPUKOB.
e TlocTpoeHue rpadKOB CTETIEHHBIX U JOTaPUPMUIESCKAX

byHKIUIA.
e PemreHue nokazaTelbHBIX U JIOrApUPMUIECKUX

YpaBHEHUH M HEPABEHCTB 110 H3BECTHBIM aJTOPUTMaM.

OcHoOBBI
TPUTOHOMET

puu

e M3ydeHue pasiuaHHOTO METOAA U3MEPEHHS YIJIOB BPAILICHUS U HX
CBSI3U C IPajlyCHOI Mepoil.
e [IpmMeHeHHe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB IS
BBIYMCIICHNS 3HAUE€HUH TPUTOHOMETPUUIECKUX (DYHKIMH 110 OAHOM 13 HUX M3yueHue
OCHOBHBIX (h)OPMYJI TPUTOHOMETPUH M IPUMEHEHHE MIPU BBIYHUCICHUH 3HAYCHUS
TPUTOHOMETPHUYCCKOI'O BEIPAKCHUA U YIIPOLICHUA €TO.
e O3HakoMJIEHHE CO CBOWCTBAaMH CHMMETPHHN TOYEK HA EAMHUYHON
OKPYXXHOCTH U ITPUMCHEHUC UX I BBIBOJIa Q)OpMYH IIPUBCACHUA
e Pemenue o popMysamMm U TPUTOHOMETPUIECKOMY KPYTY
MPOCTENIINX TPUTOHOMETPUUECKHUX YPABHEHHH.
e [Ipumenenme oOIINX METOIOB PEILICHUS YPaBHEHUH
(mpuBeneHne K TMHEHHOMY, KBaAPAaTHOMY, METO] Pa3JIOKEHUS
Ha MHOXHUTEJIH, 3aMEHbI IEPEMEHHO) TIPY PEUIeHNH TPUTOHOMETPHUYECKHUX YPAaBHEHHUH.
e O3HakoMJIeHHUE C TIOHATHEM O0PATHBIX TPUTOHOMETPUIECKUX (QYHKIIHH.
e M3ydeHme onpeseseHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa
yucina, GopMyIupOBaHHE UX, H300paKeHNE HA €AUHUIHON OKPY>KHOCTH, TPUMEHEHHUE MTPH
pELIEHNN YpaBHEHUI

Haugana
MaTeMaTH4e
CKOIo

aHaJIu3a

®  HAXOAHMTh IPOU3BOJIHBIC MIEMEHTAPHBIX (PYHKIIUN;

® WCNOJIb30BaTh TIPOW3BOJHYIO ISl W3yYCHUS CBOWCTB (YHKIUH M TOCTPOCHUS
rpaduKoB;

® NPUMEHSITh NPOM3BOJHYIO JJIsi TPOBEICHUS NMPUOIKEHHBIX BBIYUCICHHH, PEIlaTh
3aJjaud TPUKIAJHOTO XapaKTepa Ha HaX0XJEHUE HAUOONBIIETO W HAMMEHBIIIETO
3HAYCHMUSI,

e BBIYHCIATH B MPOCTCHIIMX CIydasX IUIOMEAAHM M OOBEMBI C HCIOJB30BAHHUEM
OTIpEeJICIICHHOTO HHTETPaa;
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HCI0J1b30BaTh NPUOOPETEHHbIC 3HAHUS U YMEHHMs B NPAKTUYECKOM esiTeJIbHOCTH H
MOBCEHEBHOM KM3HHU:

-IUIsI pellleHus] TPHUKIAJHBIX 3a7ad, B TOM UHCIE COLUUAIbHO-DKOHOMHUYECKUX U
¢u3nueckux, Ha HauOOJBIIME M HAMMEHBIINE 3HAYCHUS, Ha HAXOXIEHHE CKOPOCTH U
YCKOPEHUS.

e O3HaKkoMJ/IEHHE C IOHSATUEM HHTETpajia U MepBOOOPA3HOM.
e MH3yueHme npaBuiia BEIYUCICHUS IEPBOOOpa3HOI U TeopeMbl HbroToHa—

HNuTerpajbu TleiiGuuma.
oe e Pemenue 3a7a4 Ha CBSI3b MEPBOOOPA3HON U €€
MIPOM3BOHOM, BHIYUCIICHHE IIEPBOOOPA3HON /711 JAHHOW (PYHKITHH.
HCIHCTICHHE e Pemenue 3aay Ha MPUMEHEHHWE MHTETPaIA JJIsl BBIYUCICHUS (DU3UUCCKUX
BEJIMYUH U IUIOMageu
e pewiaTh palMOHAJIbHBIE, MMOKa3aTeJIbHBIC, norapuMudeckue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOASAIINECS K TUHEHHBIM U KBaJIpaTHBIM,
a TaK)Ke€ aHaJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;
Ypasuenns | HCNO0JIb30BATh rpaduuECKUil METO PEIICHUsI YPaBHEHUN U HEPABEHCTB;
u e H300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH PELICHUS YPaBHEHUN, HEPABEHCTB U
CHUCTEM C JAIBYMSI HEU3BECTHBIMU;
HEPaBEeHCTB
® COCTABJISATH U PELIATh YPABHEHUSI U HEPABEHCTBA, CBA3BIBAIOILNE HEU3BECTHHIE
a BEJIMYUHBI B TEKCTOBBIX (B TOM YHCIIE TPUKIIAIHBIX ) 3aa4ax.
HCIOJb30BATh NPHOOpPeTeHHbIe 3HAHMA W YMEHHUSI B NPAKTHYECKOH
JesITeJIbHOCTH M MOBCEIHEBHOM KNU3HMU:
-JUI IIOCTPOEHMS U UCCIENOBAaHMS TPOCTENIIMX MATEMATHYECKUX
MOJIEEH.
Teopus e pewaTh MNpocTeHINe KOMOWHATOPHBIE 3aJa4d METOJOM Iiepebopa, a TakxKe C
HCIIOJIb30BaHUEM U3BECTHBIX (POPMYJI;
BePOHTHOCT L BBIYUCJIATH B HpOCTefIH.IPIX ClIydasaX BEPOATHOCTU CO6BITHﬁ Ha OCHOBC I10JACY€Ta ynuciia
eit HCXOJIOB;
HUCIIOJIb30BATH npnoﬁpeTeHHue SHAHUA U yMemm B HpaKTH‘IECKOﬁ ACATCIBbHOCTH U
NOBCEIHEBHOM KM3HU.
=JIs aHAJIn3a peaJ'IBHBIX YHUCJIOBBIX JaHHBIX, HpeIICTaBJ'IeHHBIX B BUJIC I[I/IarpaMM, Fpa(i)I/IKOB;
-aHaJIn3a I/IH(i)OpMaI_II/II/I CTATUCTUYCCKOI'O XapaKTepa.
e pacmo3HaBaTh Ha YEePTEXKAxX U MOJIENISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TPEXMCPHBIC O6T>CKTBI C UX OIMMCAaHUAMH, I/I306pa)KeHI/I$IMI/I;
[ OIINCBHIBATH B3aMMHOC PAacCIIOJIOKCHUE TPAMBIX U HHOCKOCTeﬁ B MPOCTPAaHCTBE,
aApeSyMEeHmMupoB8ams C80U CYHCOeHUsL 00 IMOM PACHONONCEHUU,
[ aH2J1H3I/Ip0BaTL B HpOCTeﬁHIHX ClIydadaXx B3aMMHOC pPaCIIOJIOKCHHUC O6’beKTOB B
IIPOCTPAHCTBE;
TEOMETP ¢ u300pakaTh OCHOBHBIE MHOTOTPAaHHHUKH M KPYTJIBIE TEJA;BBITOIHATE YEPTEKH I10
YCJIOBUAM 3a/1a4;
nsa ® cmpoumbs npocmetiuiue ceveHus Kyoa, npusmbvl, NUpamuos,

e pelmaTh IUIAHUMETPUYECKHE W TIPOCTEUIINE CTEPEOMETPUYECKHE 3aJadyd Ha
HaXOXJCHUE TEOMETPUICCKIX BEITUIHH (IJIHH, YTIIOB, ILIOMAeH, 00heMOB);
® WCNOJIb30BaTh TPU PEIICHUH CTEPESOMETPUUYECKUX 3a/ay IUIAHUMETPUYECKHUE
(haKTBl ¥ METOIHI;
® MPOBOAUTH JOKa3aTeIbHBIEC PACCYKICHHUS B X0 PEIICHUS 3a/1a4;
HCI0JIL30BATH MPHOOPETEeHHbIE 3HAHUSI W YMEHUSI B MPAKTHYECKOI TeATeJLHOCTH H
MOBCEIHEBHOM KIU3HHU!
-JUTST MCCeNoBaHusl (MOAETHPOBAHMSI) HECIOXKHBIX MPAKTHUECKUX CHUTyallnii Ha OCHOBE
W3YYCHHBIX (OPMYI B CBOMCTB (puryp;
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-BBIYHCIICHHS] OOBEMOB U TUIOMIA/ICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MIPH PEIICHUHN
MPAKTHYECKUX 3a/1a4, UCIONB3Ys MPU HEOOXOANMOCTH CIPABOYHUKH M BBHIYHCIUTEIHHBIE
YCTPOMCTBA.

KpuTtepuu oueHok mo mareMmaTmke.
OuneHka yCTHBIX OTBETOB.
OTBeT olLleHUBAETCSI 0TMETKOM “5”, ecnu yyanuiics:
® T[IOJTHOCTBIO PACKPBLI COJIepKaHuEe MaTepraia B 00beMe, MpeyCMOTPEHHOM IMPOTPaMMOM U
YIeOHHKOM;
®  U3JI0KWJ MaTepuail IPaMOTHBIM SI3bIKOM, TOYHO UCTIONB3YsI MAaTEMATUUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY, B ONPEICIICHHOMN JJOTUUECKOM MOCIEI0BATEIbHOCTH;
® MPaBWJIHHO BBIMOIHUI PUCYHKH, YEPTEKH, TpaPUKU, COMYTCTBYIOIINE OTBETY;
® [I0Ka3aJl yMEHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEPAMHU, IPUMEHSITH B HOBOM
CUTYallMM TP BHITIOJTHEHUH TPAKTUYECKOTO 3a/1aHUs;
® TPOJEMOHCTPUPOBAI YCBOCHHUE PaHEE U3YUEHHBIX COMYTCTBYIOIIMUX BOIPOCOB,
c(hOopMUPOBAaHHOCTH U YCTOMYUBOCTD UCTIOIB3YEMbIX IIPH OTBETE YMEHUIN U HABLIKOB;
® OTBeYas CaMOCTOATEIIbHO, O€3 HaBOISAIINX BOIIPOCOB YUUTEIS.
Bo3moxHBI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOMIPOCOB UJIW B BBIKJIA/IKAX,
KOTOpPBIE YUEHUK JIETKO UCIIPABUJI TIOCJIEC 3aMEYaHUsl yUUTEIIs.
OTBeT OlLICHUBAETCSI 0TMETKOM “4”, ecliv yI0BJIETBOPSAET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY
“5”, HO IPH 3TOM UMEET OJIMH U3 HEI0YETOB:
® B U3JIOXKCHHUH JIOMYIIECHBI HEOOJBIIHE MPOOEIBI, HE UCKA3UBIINE MATEMAaTHIECKOE
coep>KaHUE OTBETA;
e JlonylleHbl 1-2 HeoueTa Npy OCBEIIEHUH OCHOBHOTO COJIEP>KAHUSI OTBETA, UCIIPABICHHBIE
MOCJie 3aMEUYaHusl YUYUTENS;
e JIOMYIICHBI OMMOKA MU O0Jee ABYX HEIOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKaX, JIEIKO UCIPaBJICHHBIEC MOCIIE 3aMeYaHusl YUUTEIIA.
OTBET OlLICHMBACTCS OTMETKOM “3”, ecnu:
® HEIOJIHO PACKPHITO COJIEPKaHKe MaTepraia (ColepKaHue U3JI0KEHO (pparMeHTapHo, He
BCET/Jia MOCJIeI0BATENbHO), HO MOKa3aHo o0lliee MOHMMAaHKUEe BOIpOca U

MMPOACMOHCTPUPOBAHBI YMCHUS, JOCTATOYHBIC IJIA JIaIbHEUIIEr0 YCBOCHUA ITPOI'paAMMBI;
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® VMEJNCh 3aTPYJHEHUS WIH JOIYIICHBI OMMOKY B OTIPEICIICHUH TTOHSITUH, HCTIOh30BAHUU
MaTeMaTUYeCKON TEPMHUHOJIOTUH, YEPTEkKAX, BHIKJIAIKAX, UCIIPABICHHBIC MTOCIIE HECKOIbKUX
HABOJISIIIIUX BOITPOCOB YUUTEIS;
® YYCHUK HE CIPABWICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYyAIIUU TP BHITIOJIHEHUH
MPAKTUYECKOTO 3aJJaHus, HO BBITIOJIHUII 00s13aTeIbHOE 3a/IaHHE.
OTBeT OIICHHBACTCSI OTMETKOM “2”, eciu:
® HE PacKphITO CoJiepKaHNe yUeOHOT0 MaTepuana;
e O00Hapy)XCHO HE3HAHWE WJIM HE TOHMMaHHE YICHUKOM OOJIbIIICH Ui HanOoJiee BayKHOM
yacTh yueOHOTO MaTepuaa;
® JIONYIICHBI OMIMOKH B ONPEACIICHUH MOHATHS, TIPH UCTIOJI30BaHUN MAaTeMaTHIECKOM
TEPMHUHOJIOTHH, B pUCYHKAX, YEPTEKaxX WU ITpadukax, B BEIKIIaIKaX, KOTOPbIC HE
WCIIPaBIICHBI TIOCJIC HECKOJIBKUX HaBOASIINX BOIIPOCOB YUUTEIIS.
OueHuBaHue NUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTBeT O1lcHMBACTCS OTMETKOM «S5», eciu:
e paboTa BBIMOJHEHA MTOJTHOCTHIO;
® B IJIOTHYECKUX PACCYKICHUSIX U 0OOCHOBAHHUH PEIICHUS HET MPOOETIOB U OLINOOK;
® B PCIICHUM HET MAaTEMATUYECKUX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OMKUCKA, KOTOpast HE
SIBJISICTCS CJICJACTBUEM HE3HAHUS WM HEIIOHUMAaHHS y4eOHOTO MaTepuraa).
OT1meTka «4» CTaBUTCS B CAEAYIOMINX CIyYasx:
e paboTa BBIMOJHEHA MTOJTHOCTHIO, HO 0OOCHOBAHMSI IIIar0B PEIICHUS HEJOCTATOYHBI (€CIIn
yMeHHEe 000CHOBBIBATh PACCYKICHHUS HE SBIISIOCH CIICIIUATBHBIM O0BEKTOM IPOBEPKH );
e JIOMYIIECHBI OJHA OIIMOKA WU €CTh JIBa — TPU HEJ0UETa B BRIKJIAIKAX, PUCYHKAX, YEPTEKax
WK rpadukax (eciau 3TH BUJIBI padOT HE SBJISUIHCH CIIEIIUATBLHBIM 00BEKTOM IMPOBEPKH ).
OtmeTka «3» cTaBUTCS, €CIIU:
e JIOMYIIEHO 0oJiee OHOM OMMOKM Uik OoJiee TBYX — TPEX HEJIOUETOB B BBIKJIAJIKaX, YepTEkKax
WM rpaduKax, HO ydanuiics: o0anaet o0s3aTeIbHBIMI YMEHHUSMH T10 TIPOBEPSEMON TeMe.
OTMeTKa «2» CTaBUTCS, €CIIHU:
® JIOIYIICHBI CYNIECTBEHHBIE ONTUOKH, MTOKA3aBIIUE, YTO yJaluics He o0maaaer
00s13aTeIbHBIMI YMEHHUSIMH T10 TAHHOUM TeMe B TIOJTHOU Mepe.
Ot1merka «1» cTaBUTCS B CiIydae:

¢ [IOJIHOI'O HC3HAHHA U3YYCHHOI'O MaTCpurajid, OTCYTCTBUA 3JICMCHTAPHBIX yMeHI/Iﬁ 1 HaBBIKOB.
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IIpu oueHke padboT, COCTOSAIMIMX U3 3a/1aHU 00513aTeJILHOI0 YPOBHS U JONOJHUTENbHBIX 33JaHU,
CTaBATCS CIIEIYIOIINE OTMETKHU:

“5”- ecniu BeINoaHEHO He MeHee 80% oT Bceil paboThl

“4”- ecnu BBITIOJIHEHO OT 66% 10 79% OT Bcei paboThI

“3”- ecnu BeIMOAHEHO OT 50% 10 65% OT Beelt paboThl, WK BCe 3ajaHusl 003aTEIbHOTO YPOBHS
2”- BO BCEX JAPYTHUX CIIy4asiX, HE COOTBETCTBYIOIIMX BBIIIECIIEPEUHCIECHHBIM.

YuuTenb MOXKET n08bICUMb OMMEemKy 3a OPUTMHAIIBHBINA OTBET WIM OPUTMHAIBHOE PELIECHUE,
KOTOpBIE CBUIETEIBCTBYIOT O BHICOKOM MAaTEMATUYECKOM PAa3BUTUH yUallerocs, a Tak e 3a
pelnieHne 6oJiee CIOXKHOM 3a/1auyl M OTBETA Ha HanboJiee TPYAHBIA BOIIPOC, MPEUIOKEHHBIE CBEPX

OOBIYHBIX 3aJaHUI.

5. KOMIVIEKT KOHTPOJIBHO —- ONEHOYHbIX CPEACTB

KOMIUIEKT KOHTPOJIBHO-OIICHOYHBIX CPEJACTB TNpEIHA3HAYEH IS TMPOBEPKU PE3yJbTAaTOB
OCBOCHHUS y4eOHOW AMCIMIUIMHBI MaTeMaTHKa oO0Ieo0pa3oBaTEIbHOIO IUKIA MPOTPaMMBI IO
MaTeMaTuke s mpodeccuii HadabHOTO MPOodeccHoHANbHOTO0 00pa30BaHMs U CIIEIUATBLHOCTEH
cpennero npodeccuoranbHOro oopazoBanus B coorBeTcTBur ¢ ®I'OC no cnenuaabHOCTH
18.02.09 IlepepaboTka HedTH U rasa.

KOC BKIIFOYAIOT MaTEpHAIIBI JIJIs POBEICHUS BXOTHOTO, TEKYIIET0, PyOeKHOTOKOHTPOJIS,

IPOMEXYTOUHOI aTTecTaliu B (hopMe IK3aMeHa.
5.1. 3aganus 1y OLEHKH OCBOCHHUSI YMEHHHM W YCBOCHHUSI 3HAHUN PYyOesKHOro
KOHTPOJIsI

Kontpoabnas padora Ne 1
(BxoHO0# KOHTPOJIb)

Bapmuanr |

Al. Kopens ypasuennst 3X+1=7X—7 papen
1)-08 2)2 3)-0,2 415
a’ —b?
A2. Cokpatute aApodh ——— .
KPATHTE ApobE a’+2ab+b?
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a+b 1 - -
1) —— 2) —— 3) —— 4) ——
)a—b )2ab ) b+a )a+b
A3. He umeer kopHeil ypaBHEHUE

1)7x2-3x-8=0 2)4x2—11x+5=0 3)4x2+8x+1=0 4)2x>+x+2=0

A4. Brruncaure \/9_,8 . \/0,_2

1) 14 2)1,4 3)0,14 4) 140
AS. Pemmure ypaBHeHne 5x°+4x —12 =0.
1)2,4; -4 2)1,2; -2 3)-1,2;2 4) peuieHuii HET
. |x+5y=3,
A6. PerienuemM cucreMbl ypaBHEHUN ABJISIETCS T1apa YUCEl
2x—5y =—06.
4. 5
A7. Haiinute 3HaueHue Boipaxkenns: (7 — 8g) . B
AS. Iano: GH||EM
G
I
M
E EM=10, GE=8, FG=6 Haiitu: FH
1

A9. Kakue u3 BbICKa3bIBaHUH UCTUHHBI?

a) Eciiu 1Be CTOPOHBI M yTOJ1 OIHOTO TPEYroJbHUKA COOTBETCTBEHHO PAaBHbI IBYM CTOPOHAM U YIIIy JIpYroro

TPEYTrOJIbHUKA, TO TAKUC TPCYT'OJIbHUKU PABHBI.

0) Mennana paBHOOEIPEHHOI'O TPEYTOJIbHHUKA, IPOBE/IEHHAS! K OCHOBAHUIO,  SIBIISIETCS] OMCCEKTPUCOM.
B) Eciiu cropoHa u yroja ofHOro TpeyrojbHHKa COOTBETCTBEHHO paBHbI CTOPOHE

TPEYrOJIbHUKA, TO TAKHE TPEYTOJbHUKH PABHEIL.
1) 6 2)B 3)auo 4)6uB

yIJ1y Apyroro

A10. bokoBasi cropoHa paBHOOOKOW Tpanenuu paBHa 10cM, a ocHOBaHus paBHBI 7cM U 19cMm. Haiigure

IOIA/Ib TPATELUH.

1) 96 cm? 2) 208 cm” 3) 203 cm? 4) 104 cm®
B1. Haiigure 3HaueHne BEIpaxke 2 +(B-a)’( 1 + ) a +£+3

. HaiimuTe 3HaYeHnEe BBIpasKEHUS - npu

A P a+3 a’ —6a+9) 9-a° P
2—x
B2. Haiinute o6nacte onpeaeneHuss QyHKIUN Y = —F———.
\3x — x?

Bapuanr |1
Al. Pemre ypaBHenne 8x—5=3x—17

1)44 2)-4,4 3)-2,4 4) -2
A2. Cokparute JpoOb S - 52.

c —d
5 5 c—d
1) — 2) 0 3 4
)c—d ) )c+d )c+d

A3. He umeer kopHeil ypaBHEHUE
1)9x? -3x—-5=0 2)3x°~11x+5=0 3)3x>-7x+2=0 4)3x*+2x+4=0
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A4.Brruucnoure \/1,_6 . \/@

1)1,2 2) 12 3)0,12 4) 120
AS. Pemmure ypaBHeHne: —4x° +9x —2=0
1) 0,25; -2 2) 4;-0,5 3)2;0,25 4) pemieHuii HET
. |ly—2x=2,
A6. Pemnte cucreMy ypaBHEHUI
2x -4y =T1.
7
A7. Haiigure 3HaueHue Boipaxkenus: (6— 7;) (= %) .
1)0,5 2)-0,5 3)-0,15 4) 0.15
AS. Iano: GH||EM
S
N
T
E ET=12, PH=10, PS=6
Haiitu: ES
1) 4 2) 2,6 3)5 47,2

A9. Kakne 13 BeICKa3bIBaHUH JIOKHEI?
a) Menuana paBHOOEIPEHHOTO TPEYTOJILHUKA SIBIISIETCS BBICOTOM.
0) Ecnu aBe cTOpOHBI U yTOJl OJHOTO TPEYTOIbHUKA, COOTBETCTBEHHO PABHBI
JIBYM CTOPOHAM U YTy IPYroro TPeyrojibHUKA, TO TAKKE TPEYTrOJIbHUKHA PaBHEI.
B) Ecnu Tpu cTOpOHBI OTHOTO TPEYroJIbHUKA COOTBETCTBEHHO PaBHBI TPEM
CTOpOHAM JIPYTroro TPeyrojabHUKa, TO TAKUE TPEYTOJIbHUKN PaBHBI.
1) Buob 2)a 3)0 4)aub

A10. HaiinuTe momazas paBHOOOKOM Tpanenuu, OCHOBaHHsI KOTOPOi paBHbI 8cM 1 14cM, a G0KOBasi CTOpoHa
Sem.

1) 56em° 2) 44cm’ 3) 110cm? 4) 88cm’
B1. Haif b (2—b)2( L 1 j bt £2
. ANJINTC 3HAYCHUC BBIPAXKCHUA - - Ipu
. P b+2 2 \(b2—-4 4—4b+b2) P
. 2x —x°
B2. Haiinute obnacts onpeneneHus GyHKIUN Y 2—1
x —

KonTpoubnas padora Ne 2.
Tema «Kopuu. CTenenu.»

Bapuanr 1.
3/97 19E.Q
Nel. Haiinute 3HaueHNE BbIpaKEHUS: 27-125-8

No2. BeUuciuTe
1 2

o L 6@
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1
Ne3. Ypoctuts Bhipakenne (—5 )Vt g2
a

No4. Pemiuth ypaBHEHUE

1)V/5-4x=3.2; 2) JI-x=x+1

Bapuanr 2.

1
2Y\2 1 4
723 | 366 +23
Nel. Haiinute 3HaueHUE BhIpaXKEHUS
No2. BeIUuciauTe

6—4
a) —3 1 0) (+ 325 )3
(6°-6°)°
Ne3. YopocTuts BelpaskeHue

J§+1 J§+l 1
R )

Ne4. Pemuth ypaBHEHUE

1)v2x—-3=1.6
2) VX+1=1-x

KonTpoasnas padora Ne 3.
Tema «IlokazaTeabHass GVHKIHA.»

Bapmuanr 1.
1. Pemnre ypaBHeHUS:

a) 2¥ =82

2. Pemnte HepaBeHCTBa:

a) 5X2+X > _l

3x-7 7x-3
ofs) =[5

Bapuanr 2
1. Pemmre ypaBHEHue:

a) 3* =943

2. PemnTe HepaBEHCTBO:

1) 1

il P Sl
) (3) = 243

8 3x-7 5 7x-3
JOREH

KonTpouabnas padora Ne 4.
Tema «Jlorapudmuyeckass GyHKINA.»

Bapuanr 1.

1. Halinute 3Hau€HHUE BBIPAKECHUS

1+log: 3
2)57%

1) log , 16 3) log ;135 —1log , 20 + 2log ; 6
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2. Pemute ypaBHEHUSA:

a) log, (x—5)+log, x=1log, 6.

6) 1+log, (x+4) =log, (x* +9x +20)
3. Pemure HepaBeHCTBA:

a) log , ;(2x+5)<2.

4. Haiinute obnacte onpeneneHus GyHkuuun Y = |Og7 (1— ZX).

Bapuant 2

1. Halinute 3HaueHue BbIpakeHUs
2log, 7
3

1) |0g3% ; 2)(§j . 3) log, 56 +2log,12 —log ,, 63

2. Pemnte ypaBHEHHE:

a)log, (x—3)+log, x=1.
6) 1+log, (x* +4x—5)=log, (x+5)

3. Pemnte HepaBEeHCTBO:

aylog ,(x—7)<3.

4. Haiinute obnacth onpenesneHus pyHkuun Y = |Og7 (6 +2x ) .

KonTpoubsnas padora Ne 5
Tema «OCHOBLI TPUTOHOMETPH N

Bapmuanr 1.
Nel. Beruuciaurs:

1) sin 300°

2) tg(— % ﬂj

Ne2. Onpenenure 3HaK BbIpaXKEHUS
cos 700°tg380°

Ne3 Haitgure tgo , ecnim COS & =

NN

2 O<ac<
\/g H
Ne4. YnpocTuts BelpakeHHE
1+ ctg (7 + a)ig (377Z —a)
Ne5. JlokakuTte cripaBeUIMBOCTh PABEHCTBA
sin® a —2sin® acos® a +cos* a

- =1-sin 2«
(sin & +cos ax)®

Bapuanr 2.

Nel. Beryuciaurs:
1)tg600°
177

2) COS——
) 3

No2. Onpenenute 3HaK BbIpKEHUS
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sin 300° cos400°

Ne3 Harigute ctgo , ecnu sin o =

V4
,—<a<rn
2

gl

No4. YIpoCTUTDH BBIpAKEHUE

1+tg(7 + a)ctg (3?7[ -)

Ne5. Jlokakute cripaBeyIMBOCTb PABEHCTBA

sin o+ 2sin? acos® o +cos* a+sin® a +cos’ o =2

KonTposbnas padora Ne 6.
Tema «IIpousBoanasi GyHKIHN

Tecr
BapuanTt 1
Yacrts 1. 3amanus ¢ ykazanuem Homepa oteera (1 6amn).
Ne n/m | Cooeporcanue 3a0anus
HaiiuTe Touky MakcuMyma QYHKIHU y = X° — 5x* + 3
Al 10 2)4 3) -4 4)1
Ha  pucynke n300pakeH rpaduk
npoussoaHoil pynkiuu y = f(X), 3ananHoit
Ha oTpeske [-6;6]. Uccnenyiite pyHKIMIO Y
= f(X) Ha MOHOTOHHOCTB U B OTBETE YKQKHTE
A2 | 9HCIIO IPOMEKYTKOB YOBIBAHHSI.
Teno aBMKeTCS MO MPSAMOM Tak, UTO PACCTOSHHME S OT HAYAIBHOW TOYKH M3MEHSETCS IO
A3 | 3axoHy S=t+0,5t? (M), rae t — Bpems ABIKeHHs B ceKyHax. Haiinure ckopocTs Tena
yepes 4 ¢. mocie Havana JBUKCHHUS.
14 2) 6 3) 12 4) 5

Yacrp 2. 3amanus ¢ pa3BEPHYTHIM OTBETOM (2 Oaja).

N3o06pa3ute rpaduk HenpepbIBHOW PyHKIINHU, 3HAS, UTO:
a) o0nacTh onpeneneHus QYHKIUH €CTh TPOMEXYTOK [—1;6] ;
0) 3Ha4YeHUS (PYHKIIUU COCTABIIAIOT MPOMEKYTOK [—4; 4]

Bl |p) npou3BoHas (pyHKIMM Ha mpomexxyTke (1; 3) mpuHUMaeT oTpHULIaTeNIbHbIE 3HAUCHUs], a Ha
npomMexyTkax (—1; 1) u (3; 6) — MONOKHUTENbHBIE 3HAUCHUST;
r) IpsiMbIe, apaJUIeNbHbIe OCH adcuuce, Kacarotes rpaduka B Toukax (1; 4) u (3; -4)

B2 Haiinute HanGosbliee 1 HauMeHbIIee 3HaueHus QyHKIMH y = 2x° +3x° + 2 Ha oTpeske [—

2; 1]

Yacrp 3. 3amanus ¢ pa3BEPHYTHIM oTBeTOM (3 Oasa).

C1

Uccnenyiite GyHKINIO y = 2X° — 6X + 5 ¢ TIOMOIIBIO MPOU3BOIHOM, OCTPOiiTe rpaduK.
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Bapuant 2
Yactsp 1. 3amanus ¢ ykazanueM Homepa otBera (1 Gam).

Ne ni/m
Cooeparcanue 3a0anust
Al Haiinute Touky Makcumyma Gyakmun y = 2x° — 3x% - 1
HO 2)4 3)-1 41
Gynkuus Yy = f(X) onpemenena Ha
npomexxytke  (a;b). Ha  pucynke
n300pakéH rpaduk €€ MPOU3BOAHOM.
VYKaXuTe UYHUCIO TOYEK MHHHMYyMa
A2 ¢ynkun Y = f(X) Ha npomexyTke (a;b)
Temo mBUXKETCS MO MPSMOM TakK, YTO PACCTOSTHHE S 70 HETO OT HEKOTOPOH TOYKU A ITOU
A3 npsAMoii M3MeHseTcs 1o 3akony S = t3 - 3t +4 (M), rme t — BpeMs IBIKEHHS B CeKyH/IaXx.
Haiinure ckopocth Tena yepes 3 ¢. mociie Havyajia JBUXKECHUS.
1) 24 2) 28 3) 22 4)3

Yactb 2. 3aanus ¢ pa3BEPHYTHIM OTBETOM (2 Oana).

N306pa3ute rpaduk HempepbIBHOHN (PYHKINH, 3HAS, YTO:

a) obyacTh onpeseseHus GYHKIIUU eCTh TPOMEXYTOK [—3;4];

B1 0) 3HaueHUS (PYHKIIMH COCTABIISIOT TPOMEKYTOK [—2; 5]

B) 3Ha4eHUs QYHKLHUU OTPULIATENBHBI TOJIBKO B TOUKax mpomexyTka (0; 3)

r) TOUYKH 3KcTpeMyMma pyHKuuu —1 u 2.

Haiinute HanGonblee 1 HauMeHbIIee 3HaYeHNs QYHKIHHN Y = -X° +3x? + 4 Ha oTpeske [-3;

3]

B2

Yacrsp 3. 3aganus ¢ pa3BEPHYTHIM oTBeTOM (3 Oasa).

| C1 ‘ Uccrenyiite dynxmumio y = x* — 2x? ¢ moMopio Iporn3BOAHOI, TOCTPoiiTe rpaduk.

KonTtpoabnas padora Ne7
Tema: O0bEMBI TeJI.

Bapuanr 1
Nel. Anogema npaBHIBHOM TPEYTOIBHON MUPAMHJIBI paBHA 4 CM, M IBYTPaHHBII yroJ IPU OCHOBaHUH PaBEH
60°. HaiimuTte 06HeM THPAMUIBL.

Ne2. B mmmuuap BhnmcaHa npusma. OCHOBaHME MPU3MBI CIYKHT NPSAMOYTOJBHBIM TPEYrOJIbHUK, KaTET
KOTOPOTO paBeH 2a, a mpuiexamuii yron pasen 60°. Juaronans Gonplieif rpaHd MPU3MBI COCTABIAET C
ITOCKOCTBIO ee ocHoBarus yron 45°. Haifante o6beM mumiH/pa.

Bapuant 2
Nel. BokoBoe peOpo MpaBHIBHOW TPEYrONbHOM MUPaMUABI PaBHO 6 CM M COCTaBIISET C IUIOCKOCTBIO
OCHOBAHHS yroJj 60°. Haiiqure 06beM MUPAMUBL.

No2. B kxonyc Bnucana nupamujia. OCHOBaHHE MUPAMUJIBI CIYKHUT NPSAMOYTOJbHBIA TPEYrOJIbHUK, KAaTE€T
KOTOPOTO paBeH 2a, a mpuiIexanuii yron pasen 30°. Bokoas rpaHb MUpPaMUbI COCTABNISAET C MIOCKOCTBIO
ocHoaHnus yron 45°. Haiiute 06beM KoHYyCA.
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5.2. 3aganusi AJisl OLEHKH OCBOEHHMSI YMEHHUIl M YCBOEHHMS 3HAHWUII TEKYLIEro

KOHTPOJIsA

Temay /leucmeumevrvle yuciay
Camocmoamenvhnas paboma

Bapuanr 1.
Nel. Beruucauts:

(0,645: 0,3—1%)(4 :6,25-1: 5+%-1,96)

No2. 3anmcars 6€CKOHEUHYIO MTEPUOIUIECKYI0 1po0sk 0, (43) B BuIe OOBIKHOBEHHOM IpOOH.
Bapuanr 2.

Nel. BboluucnuTsb:

1 5 7

(E -~ 0,375] +0125+ (E ——j +(0,358-0,108)

12
Ne2. 3anmcats OeCKOHEUHYIO MepuoIndIecKyro 1pook 0,3(6) B BuIe OOBIKHOBEHHON APOOH.

Tema «Cmenens ¢ pauuonanvoHolM NOKA3AMenem)

Camocmosamenvhasn pa60ma

1 BapuanT

6/v2 _
Y 4+2

Al
Yrpocture BeIpakeHue: W +2

1 1%%
2. =
" [ (gj}

Brruuciure:

A a9 —% x492 164 x (-==) 3)*
Haiitu 3Ha4eHue 4ucn0BOro BoipaxeHus: ( ( 9 ) 125 .
2 BapHAHT
L
Al @—m
YpocTuTe BRIpAXKEHHUE : mé—n4
1ol

1
A2 2 4 E2
Brrauciure : 104 -404-52 .

1 1 5
122 32.73
A3 2z 17 1
HaiiguTe 3HaueHne YMCI0BOTO BHIPAKEHHUS : 7%-82 86

Tema «Hucnoeas pynrkuusn»
Camocmoamenvnasa paboma

Bapuanr 1.
Nel. Mzo6pa3ute rpaduk HenpepbIBHON (PYHKINH, 3HAs, YTO:

a) 061acTh onpeseneHns GyHKIMH eCTh MPOMEKYTOK [-3; 4];
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0) 3HaueHUs PYHKIUH COCTABIISIIOT TPOMEIKYTOK [- 4; 3] :
B) hynKkims y6biBaet Ha npomexytke |- 3; 1], Bospacraer na npomexytke [1; 4] ;

r) 3HaYeHUs QYHKIMU OTPULATEIBHBI TOJIBKO B TOUYKAX TPOMEKYTKA (-1; 2) ;
n) f(-3)=2; {(4)=3; f(0)=-3.

Bapuanr 2.

Ne 1. M300pa3ute rpaduk HENIPEephIBHOM (yHKINH, 3HAS, YTO:

a) 005acTh ornpeneneHust PyHKIHUU eCTh MPOMEKYTOK [- 2, 5] ;
0) 3HaYeHUS (PYHKIIMHA COCTABIISIOT TPOMEKYTOK [- 4; 5] :
B) QYHKIIMS BO3pACTAaET HA IPOMEKYTKAX [- 2, 0] u [3; 5] , YOBIBAa€eT Ha MPOMEIKYTKE [0; 3] :

r) vy ¢pyakuun O u 4,
n f(-2)=-3; 1(3)=-4; f(5)=4.

Tema «Jlozapughmuueckan pynkuusay

Camocmoamenvnan paboma

Pemuts YpaBHCHUE!
1). logs(x-1) = 2.

2). logz x—2logy x=9.
2

3). logs (4x—6) = log; (2x —4).

Tema «lozapugpmuueckas yuxuyusny»
CamocrosiTeibHas padora

Pemmth HCPAaBCHCTBO:

1). log3 (x—4) <log3 5.

2). log1(2—x)>-1.
; 4
3). lgx>2-Ilg4.

4) IOng (X — 3) + IOng (X — 5) <1.

Tema «Ocnosuvie MPUZOHOMEMPUUCCKUE MONHCOCCMEA»

Mamemamuueckuii OuKmanm

1.Cunycom ocTporo yria npsMoyrojbHOrO TPeyrojJbHUKA Ha3bIBACTCA. ...........

2.Kocunycom ocTporo yria npsiMoyroJIbHOTO TPEYTOJIbHUKA Ha3bIBAETCS .......
3.Tauzencom ocTPOro yria npsMoyrojbHOrO TPEyrojJbHUKa Ha3bIBACTCA ........

4.Komaneencom OCTPOTO yria MpsIMOYTOJIEHOTO TPEYTOJIbHUKA HA3BIBAETCA . ...

5.3anmoIHUTh HEJOCTAIONINE JaHHBIC TAOIUITb HA OCHOBAHUH TPATyCHOU U
paguaHHON MEPBHI YIJIOB.
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I'pagycer 30 60 120 | 210 270 360
Panuansr K no|T _3n ﬁr _77r
4 2 4 5 6
6. Curycom 1106020 Yena o HABBIBACTCS «...vveueenreenrereaneeneenneeneanneanenns
7. Kocumnycom n106020 yeia 0 HABBIBACTCS ....euvenreeneaneaneereaneanneanenns
8. OnpenennuTh 3HaK BbIPAXKECHUS:
A). ¢0s137° - sin 215° tg312°
B). . 2n  3n 5z
Sin . Ctg -COS .
3 4 4
9.BbrurciauTh sina., cosa, eciu 3 T
cCOSsa=— " <o <T.
ctga, 5 5
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Tema «Tpuronomerpunueckue GbopmMyJab»
Tect

BapuanTt 1

Yacrs 1. 3ananus ¢ ykazanueM Homepa oTsera. (1 6amr)

Ne /i Conep:xanue 3a1aHus
Al | YmpoctuTe BeIpaxkeHue: 7 cos’x — 5 +7sin”* x.
1)2 2)—4 3)7 4)-5
Haiinure 3HaueHue BoIpakeHus: COS 2X, ecim Sin X = i, x € 1 yeTBepTH.
A2
1) 12 2) 144 3) 119 4)1
13 169 169
Brraucnute: tg (— Ej —2sin (— Ej —COS3T.
1)\/§ 2)1 3)\/5;—2 4)—\/§
Ad . o °
Borauciute : S 70 +sin 20 . 1) \/E 2) 1 31 4) N2
cos 25° cos25° 2

Yactsp 2. 3a1aHus ¢ pa3BEPHYTHIM OTBETOM. (2 Oaa)

Conep:xanue 3a1aHus

Nen/n
B1 | Jloxakwure ToxmeCTBO : sin® o+ cos* o + 2sin? o.cos? o = 1.
B2 | Hajinure 3nauenne BBIPAXXEHHUS : (sin 15°—cosl15 O)Z.
B3 | YHOpocTuTe BBIpaKEHUE : cos(a + ) +sin asin B .
Cosa
B4 | YTPOCTUTE BBIPOXKCHHE : (g 2 (X _ TC) Ct92 (X + Tf) - 19 2 (m+Xx)-
2 2
Bapuanr 2

Yacts 1. 3ananus ¢ ykazanueM Homepa oTeeta. (1 0amr)

Ne i/ Coaepxxanue 3a1aHusA
A1 | Ympoctute Bepakenue: 2 cos’x + 5 +2sin’ x.
NI 2) 7 3)6 41
Hatinute 3HaYeHNE BBIpaKCHUS : sin 2x ,ecnu Sin x = E 7 X € 2 4eTBEPTH.
A2
1) _120 2) 120 3) 10 4y _10
169 169 13 13
Brranciure : COS 2(_m)+ 2sinf_m)—-cos3T.
A3 4 6
12 2)-1 3)25 4) 0,5
Boruncure ;: €08 105°-c0s 15”7
A4 cos 315°
1) 4/ 3 2)—\/§ 3)24/3 4)24/3
Yacrp 2. 3amanusi ¢ pa3BEpPHYTHIM 0TBETOM. (2 Oasia)
Ne n/m Coaepxxanue 3a1aHHA
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B1
Jlokaxute TOXKACCTBO :

1

1+tg’a  1+ctg’o

B2 Haitnure 3HaueHne BbIpAKEHUS :

6sin15°cos 15°
cos?15° —sin*15°

B3

VYapocrture BeIpakeHue: Sin 3X €0S 5X + ¢0s 3X sin 5x + sin (67T + 8X).

cos(
B4 | Vnpocrute BeIpaxkeHue :

n—x)sin(x+n)'

tg’(x — )

Tema «Tpuzonomempuueckue ypagHeHus

1.Pewutes ypaBHEHUS:

a)sin2x =-1.
0) cos (X+3E) =0.
B) 2c0s X —1=0.

r) 4sin xcos x—1=0.
e) 2c0s? X+ cos X —6 = 0.

Bapmuanr 1.
NelHaiitu npon3BogHy0 QyHKINHN:

a) 3x* —ig;
X

6)(§+7j :

B)€* - COSX;

In x
r)———.
)l—x

Bapmuanr 2.
NelHaiitu npou3BoHY0O QYyHKIMH:
1

3 .
a) 2 — 7 y
6)(4-3x)";
B)e" -sin X;
r) 2-X _

In x

CamocrosiTesbHasi padoTa

Tema «IIpon3BoagHas GyHKIIHN»

Camocmoamenvhan paboma

48



Tema «IIpsiMbIe ¥ VIOCKOCTH B IPOCTPAHCTBE»

Ilpakmuueckasa padoma

Al A2 A3 A4 A5
Kakoit Ha kaxux B xakoii Touke ITo kakoit mpsimoit | Kakue npsiMble nexat
TUIOCKOCTH He TUIOCKOCTSIX repeceKarnTcs HepeceKaroTcs B miockoctn BDA?
A NPUHAJIKUT | JISKUT npsivast | npsimast DK u wiockoctt ABCu | A) DB, AC,DK. AB
P M Touka B? DA? miockocts ADB? | ADB? B) KB, DA,DK. CP
A) ADCn C) DP, DB,DA. BA
A) PDB ADB A) P B) K| A) DB 1) DB, DC,DK. CB
B) ADC B) ADB u O A pl)] B) DC
C) APC ABC D C) AC
) BDC C) ADB n D) BA
DCB
1) DKB u
DCA
1. B A6 A7 A8 Tyro HaTsHyTast HUTb
A Vkaxure Vkaxure Ipsmbie a u b 3aKperieHa B TOYKax
MP | TOUKY MPSIMYTO MePECCKAIOTCS B 1,2,3,4,5,6
)E nepeceveHus nepecedeHust touke C. ¢ pacroyioXeHHbIX Ha
mpsamoit NCq ¢ | mmockocteit Bribepure crepxkuax SA,SB,SC.
A TUIOCKOCTBIO ABD n ADD; | BepHy!O 3amuch: YKaKuTe KOJTUIECTBO TOUCK
A1B1Cy A) axb=c B)an B KOTOPBIX OTPE3KH HUTH
A)Dy A) DB b=c COTIPUKACAIOTCS
B) G B) BB; O allb=c Dpan A) 0 B) 1
O)A: C) BC b=C 02 3
D B1 ) AD
B Al10 All Al2 Al3
AF— Ykaxure Bri6epute MosxHO a1 Otpesox BD
s péopa, BEpPHOE IIPOBECTU 7  MEePHCHIUKYISIPEH
‘ = TIEPIEHINKYJISL | YTBEPXKIACHUE | [JIOCKOCTD 1 wiockocth o. CB smisercs:
A pHBIE A)AD LBA yepes YEThIPe @ A) llepnenaukynsapom
IIJIOCKOCTH B) AB 1 D1C: | nponsBosbHbIe B) Haksnonnoii
ABC TOUKH C) Ilpoekuuei HaKIOHHON
A) DA, C)DC || BB: | npocrpancrsa?
BC,CC:. AB ) DC " BC |A)/la
B) CB, B) Her
DDy,D1As.
C1A1
C) AAy,
BB1,DDs. C
1C
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Tema «KoopauHAThl H BEKTOPLI B IPOCTPAHCTBE)»

Camocmoamenvnas paboma

Bapuanrt 1

Bapuant 2

—_—

Nel. Haiimure koopauHatet Bektopa AB

A (5;-1;3)
B (2;-2; 4)

—

A (65 3; -2)
B (2; 4; -5)

-

Ne2. Tausi Bextopsl @ u 6 . Haiinure:

-

Pa—e

, €CIIH:

a{3;1;—2}, 6{1;4;-3}

‘a — 26|, ecnu:

a{5:—1:2} 63,2-4}

Ne3. Beruncnure yron mexay npsimbiMu AB u CJ1, ecinu

A3:10), B(0:0;242)
(0:20), 1(/312V2)

A(6;-4;8), B(8;—2;4)
C(12,-6:4), /7(14,-6;2)

— -

Ned. Beruucnute ckajusipHOE IPOU3BEIEHUE BEKTOPOB /M U 7, €CIH:

m=a+26—c,n=2a-8,
A
‘a‘ :2,‘6‘ =3,| ae | =60,

cla,cles.

m=2a—-6+c,n=a-28,
A
‘0‘23,‘6‘22, as |=60°,

cla,cles.

Tema «MHOrorpaHHuKH»

Camocmosamensnas paboma

1 BapuanT

2 BapHaHT

1. B OPSMOYTOJIBHOM — MapaJiiesenue/ie
CTOPOHBIOCHOBaHMsS paBHBI 5 1M u 12 1mm, a
BBICOTA IMapajulejienuiena paBHa 6 M.
Onpenenure  WIOM@AbL  JUArOHATBLHOTO
CEUCHHS.

2. Ompenenure  AUaroHaidb  NPaBUIBHON
YETBIPEXYTOJIbBHOM TNPU3MBI, €CJIH JAUaroHalb
OCHOBaHHUSI paBHa 9 cM, a JuaroHaib OOKOBOM
TPaHU paBHA 7 CM.

3. OcHOBaHWE THpPaMUIBI — MPSMOYTOJIEHUK CO
cTopoHamMu 4 ¢cM U 5 cM; Kaxmoe O0koBoe pedpo
mupamuael  paBHO 13 cMm.  Haiimute BbICOTY
IMAPaMHUIBL.

4. Beicora  TIpaBWIBHOW  YETHIPEXYTOJILHOM
nupaMuasl paBHa 5 cM. CTOPOHBI OCHOBaHUH 8cM U
6 cM. Onpenenute 6OKOBOE peOPOMUPAMHUIBI.

1. B mnpsaMoM mnapajuielenuiene ¢ OCHOBaHHEM
ABCJI nano: AB=29 cm, AJI=36 cm, BJI=25 cmu
O0okoBoe pebpo paBHo 48 cm. Omnpexnenute
mommane ceuenus AB1C1/1.

2. OcHOBaHMEM  MNPSAMOM  NPU3MBI  CIIY)KHT
MPSIMOYTOJILHUK. JlFaroHanb Ipu3Mbl paBHa § ¢M
, BpicoTa mnpu3Mmbl 2 cMm. Haiinute cTopony
OCHOBaHMSI.

3. Bericora MpaBUIbHOM YETHIPEXYTOJILHON
nupaMubl paBHa 7 CM, a CTOPOHA OCHOBAaHUS O6CM.
Omnpenenure ATuHY O00KOBOTO pedpa.

4. CropoHBI OCHOBAaHHWM IMPABHILHOM TPEYTrOJILHOM

yceueHHOM mupamuasl 3 1M u 1 am. BokxoBoe
pebpo 2 nM. HaiinuTe BRICOTY MUpaMHUIBL.
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Tema «IJeMeHThI TEOPHUH BEePOSITHOCTEH)

Camocmoamenvnas paboma

Bapwuanr 1.

1. B simuke HaxonuTcst 45 mapukoB, U3 KOTOphIX 17 6enbix. [Totepsun 2 He GenbIX mapuKa.
KakoBa BepoSTHOCTb TOT0, YTO BBIOpaHHBIN Hayraj mapuk Oyzaer oeiabim?
y I 2y ¥ 5 =B p

45 43 45 45
2. bpocaroT Tpu MoHeThl. KakoBa BEpOATHOCTb TOT'0, YTO BBINAAYT J1Ba OpJia U OJIHA pelka’?
1) g 2) 05 3) 0,125 4) %
3. B nenexuno-senieBoii jorepee Ha 1000000 6meroB pasbirpeiBaercs 1200 BemieBbix u 800
JICHEXHBIX BBIMIpbIIIel. KakoBa BEpOSTHOCTb BBIMIPbIIIA?

1) 0,02 2)  0,00012 3) 0,0008 4) 0,002

Bapuanr 2.
1. B urpansHoii konoae 36 kapt. Hayran BeiOupaercs ogHa kapra. KakoBa BeposSTHOCTb, UTO
9Ta KapTa — Ty3?
1 1 1 36
1 — 2 — 3 = 4) —
) 36 ) 35 ) 9 ) 4

2. bpocaroT nBa UrpaibHBIX KyOnuka. KakoBa BepOsSTHOCT TOTO, YTO BBIMIAAYT JBE YETHHIC
U ps1?
2

1) 0,25 R 3) 0,5 4) 0,125

3. B xop3uHe nexat rpudsl, cpean KoTopbix 10% Oenbix u 40% poixux. Kakosa
BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN rpUO OEIbIN WIH PHIKUIL?

1) 05 2) 0,4 3) 0,04 4) 0,8

5.3. KOHTPOJIbHO-U3MepUTEIbHbIC MATEPUAJIBI 1JIA NIPOBEACHUA
NMUCbMEHHOI'0 IK3aMeHA B BU/I€ BADUAHTOB HA00OPa KOHTPOJIbHBIX
3aJJaHuM

BAPUAHT 1
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BepositHoCcTh TOTO, uTO OaTapeiika OpakoBanHas, paBHa 0,05. [Tokymarens
B Mara3uHe  BbIOMpaeT CIy4ailHyI0 YIaKoBKY, B KOTOPOM JiBe TaKue
OaTapeiku.
Haiinute BepoATHOCTB TOTO, YTO 00€ OaTapeKku OKaXXyTcs HEUCIIPaBHBIMH.
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BAPUAHT 2
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Ha Tapenke nexat oJMHAKOBbIE HA BUJI TUPOXKKHU: 4 ¢ MsCOM,
8 ¢ kamryctoi u 3 ¢ BumHei. [leTs Hayraa BeIOMpaeT OJJUH MHUPOKOK.
Haiinure BEpOATHOCTB TOTO, UTO ATOT MUPOKOK OKAKETCS C BULLIHEH.
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Bapuanr 3
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Bapuanr 4
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