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KOHTPOJIbHO-OLEHOYHBIE CPEJICTBA
1O OBIHEOBPA3OBATEJIbHON JUCHUIUIMHE
01.07 MATEMATHUKA

1o creruanbHOCTH 35.02.16 DKcIuTyaTaus U peMOHT CEITbCKOXO03SIMCTBEHHOU
TEXHUKHA U 000PYT0BaHUS

bapuay 2044



MPUJIOKEHUE Ne 3
K OOII IO CHEIUAJBHOCTH CIIO
35.02.16 DKCILNIYATALIS 1 PEMOHT
CEJBbCKOXO3SMCTBEHHOUN TEXHUKHA
N OBOPYJIOBAHUSI

KOMILIEKT KOHTPOJIbHO-OHEHOYHBIX CPE/ICTB
JJIsI OONEHKU PE3YJIBTATOB OCBOEHHUSA YYEBHOU JUCIHHUIIJIMHBI
OJ. 07 MATEMATHUKA

KoMIiekT KOHTPOJIbHO-OLIEHOUYHBIX CPENCTB pa3paboTaH Ha OCHOBE (helepajbHOro
rOCyJIapCTBEHHOI'O 00pa30BaTEIbHOTO CTaHAApTa CPEAHEr0 NPOPECCHOHATBHOIO
obpazoBanusi 1o crnenuanbHocti CIIO 35.02.16 Okcmiyaranmuss W PEMOHT
CEJIbCKOXO35IUCTBEHHOW TEXHUKM U obopynoBaHus (mpukaz MuHucrepcTBa
npocenienust Poccuiickoit ®@enepamru Ne 235 ot 14.04.2022 r.); denepanabHOro
roCyJIapCTBEHHOI'O0 00pPa30BaTENbHOIO CTaHAApPTa CPEJHEro o0Iero oOpa3oBaHUs
YTBEPKJIEHHOIO TNpHKa3oM MuHHUCTepcTBa 00pa3oBaHusi U Hayku Poccuiickoii
@enepauun ot 17 mag 2012 1. Ne 413; nmpukaza MuHHCTEPCTBA NPOCBEIICHUS
Poccum ot 23.11.2022 Ne 1014 «O0 yTtBepxkaeHuM (deaepaibHO 00pa3zoBaTEIbHON
IporpamMMbl  CpelHero oOmero oOpa3zoBaHus» M pabodeil mporpammbl  yueOHOM
aucuurimHabl OJ1.07 MaTtemaTtuka.

Opraauzanus-pazpadorunk: PI'6OY BO Anraiickuii AY



1. ITacnopT KOMIIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB

1.1. O61acTh NpUMEHEHUSI KOMILJIEKTA OLIEHOYHBIX CPEACTB

KoMITIeKT KOHTPOJIBHO-OIIEHOYHBIX CPEICTB MpeIHa3HAUEH JIJIsl OLICHKU PE3yJIbTaTOB
00pa3oBaTeNbHBIX JOCTIKEeHUHN yueOHon qucuurumabl OJ1.07 MaTemartuka.
KoMITIEeKT KOHTPOJIbHO-OIIEHOUHBIX CPEACTB COAEPKHUT 3aJaHus [JIsl TPOBEICHUS
TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM arTecTaluu B popMe dK3aMeHa.

1.2. Pe3yabTaThl OCBOEHUS MPeAMeTa, MOAJIeKALIUE TPOBEPKe

B pesynbrare ocBoenus yuebHon muctuminael OJ1.07 Marematuka o0y4aroniuiics
noipkeH oOmamatek mnpexycMmorpeHHbIMEH DPI'OC mo cmenmanbHOCTH  35.02.16
OKCIUTyaTaluss W PEMOHT CEIbCKOXO3SIMCTBEHHON TEXHUKH W 000pYyI0BaHUS

CICAYIONUMHA  OOIIMMHU

KOMIICTCHIIUAMMUA

MCTAlIPpCAMCTHBIMHA PC3YyJIbTaTaMU:

JIMYHOCTHBIMHU,

NNpCAMCTHBIMU,

Pe3yabTaTrsl 00yueHus:

IToka3aTean oeHKH

dopma KOHTPOJIA |

TPyAOIIO0HE;

- JIP28 roTOBHOCTH K aKTUBHOM
JeSATEeTbHOCTH TEXHOJIOTHYECKON 1
COIIMAIbHOW HAINpPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATb,
TUTAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSTH TaKYIO JICSITEIILHOCTD;
- JIP29 unTtepec K pa3iuyHbIM
chepam mpodeccuoHaTbHON
JeATEIbHOCTH,

€JIbHOM M COLMAJIbHOM MPAKTUKE

TOTOBHOCTH K aKTHBHOM
JIeSITEILHOCTH
TEXHOJOTHYESCKON 1
COIMAJIbHOW HAaNPaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
IJIAaHUPOBATh U
CaMOCTOSTENHHO BBIIOIHATH
TaKylo JIeATeIbHOCTh

JINYHOCTHBIE, IIPeMeTHbIEe, pe3yJbTara OLleHUBAHMS
MeTanpeIMeTHbIe Pe3yJIbTAaThl,
001He KOMINETEHIIUU
B uacTu TpynoBoro Bocnutanusi: | J[eMOHCTpUpPYeT rOTOBHOCTb K | DKCHEPTHOE
- JIP27 roTOBHOCTSG K TPYy#y, TPpyy, OCO3HAHUE [ICHHOCTH HaOJII0ICHUE U OIlEHKA
OCO3HaHUE IIEHHOCTH MacTEpPCTBa, MacTepcTBa, TPYIA0t00ue; JEATEeIIbHOCTH

oOyyaromierocs B
IPOIIECCE OCBOCHUS
y4eOHOM JUCIUTUINHBI

OBJaieHHe YHHBEPCAJIbHBIMH
Y4eOHBbIMH MO3HABATEIbHBIMH
JIeHCTBUSIMM

a) 0a30Bble JJOTHYECKHE
JIeHCTBHUSA:

- MP5 camocTtosTenbHO
dbopMyIHUPOBATh U aKTyalTU3UPOBATh
npo0JemMy, paccMaTpUBaTh e

BCECTOPOHHE;
- MP6 YCTaHaBJIMBATh
CYIIECTBEHHBIN MIPU3HAK WA
OCHOBaHUS TUTS CpaBHCHHSI,
KJIacCHU(UKAIUU U 0000IIEeHNUS;

- MP7 OTPEIEIISITh nean

JeATEIbHOCTH, 33/1aBaTh I1apamMeTphl
Y KPUTEPUU UX JTOCTHKCHHS;

- MP8 BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSIX;

JleMOHCTpHUpYET TOTOBHOCTh
CaMOCTOSITEITHHO
(dbopMynupoBath u
aKTyaJlu3UpoBaTh MpoOiIemy,
paccMaTtpuBaTh ee
BCECTOPOHHE;
CaMOCTOSITENTbHO
(dbopMynupoBath 1
aKTyaJTM3UPOBATH MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE; ONPEACTATH
IEJIN IeATEIBHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPHH MX
JOCTIKEHUS

DKCrnepTHOe
HaOJII0/ICHUE U OIICHKA
JeSTeNbHOCTH
oOyyaromierocs B
poIecce OCBOCHUS
y4eOHON JUCITUTITHHBI




- MP9 BHOCUTH KOPpPEKTHUBBHI B

JACATCIIBHOCTD, OLCHUBATh
COOTBETCTBUEC PE3YILTATOB MLECIIAM,
OLICHUBATh pUCKH HOCJIGI[CTBI/If/'I
JCATCIIBHOCTH,

- MP10 pa3BuBath KpeaTUBHOE
MBILIJICHUE IPU PELICHUN
KU3HEHHBIX Ipo0IeM

0) 0a30BbIe HCCJIEN0BATEIbCKHE
aefcTBus:

- MP11 BnaaeTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOMN
NEeSITeIbHOCTH, HaBbIKaMU
paspernieHus npoouem;

- MP16 BBISBIATH TPUUUHHO-
CJICICTBEHHBIE CBSI3U U
aKTyaJlu3upoBaTh 3a1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOJHUTh apTyMEHTHI IS
JIOKa3aTeJIbCTBA CBOMX
YTBEPXKACHHI, 3a/1aBaTh apaMeTpPhl
Y KpUTEPHUH PEILICHNUS;

- MP17 ananu3upoBaTh
MOJIYYCHHBIE B XOJI€ PEIICHUS
3a/1a4¥l pe3yNbTaThl, KPUTUIECKH
OIICHUBATDH WX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3BMEHEHUE B
HOBBIX YCJIOBUSIX;

- MP21 ymeTh nepeHOCUTh 3HaHUS B
MO3HABATEIILHYIO U MPAKTHYECKYIO
00JacTH KU3HEIEATEIbHOCTH;

- MP22 ymeTh UHTErpupoBaTh
3HAHUS U3 Pa3HbIX MPEIMETHBIX
o0OJacTen;

- MP23 BeIABHUTATh HOBBIE UJICH,
npeasiaraTh OpUruHaIbHbIE
MOJIXO/bI U PEIICHHUS;

- MP2 criocoGHOCTh UX
WCIIOJIb30BAHUS B MIO3HABATEIHHOU 1
COIIMAJIbHOW MPAKTUKE

JleMOHCTpUpYET TOTOBHOCTh U
CIIOCOOHOCTB K
CaMOCTOSTENLHOU
uH(pOPMAIMOHHO-
MM03HABaTEILHOM
JIEATEIIbHOCTH, BIaJCHUE
HaBBIKAMU TOJTYYCHHS
HE00X0AUMO HHpOpMALIUU U3
CJIOBapel pa3HbBIX THIIOB,
YMEHHE OPUCHTUPOBATHCS B
Pa3IMYHBIX HCTOYHHKAX
nH(OpMALINN, KPUTHYECKU
OLIEHUBATh U
WHTEPIPETUPOBATH
nH(OpPMAILIHIO, TTOTY4aEMYIO
W3 Pa3IMYHbBIX UCTOYHUKOB

DKCIEepTHOE
HaOJII0ICHUE U OI[CHKA
JeSITeIIbHOCTH
oOyuJatomerocs B
IpOIIeCcCe OCBOCHUS
y4eOHON JUCIUTUTMHBI

B 06.,1acTH HEHHOCTH HAYYHOTO
MO3HAHMS:

- JIP36 chopMUPOBaHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha JUAJIOTe KYIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MeCTa B OJUKYJIBTYPHOM
MUDE;

- JIP37 coBeplieHCTBOBaHHE
A3BIKOBOM M YNTATEIbCKON

JleMoHCTpUpYyET
MPHOPUTETHYIO IEHHOCTh
JIMYHOCTH YEJIOBEKa,;
YBa)KalOMUi COOCTBEHHYIO U
yKYI0 YHUKaJIbHOCTb B
Pa3IMYHBIX CUTYAIHSIX, BO
Bcex (hopMax M BHAX
NeSITeNIbHOCTH;

DKcrnepTHOe
HaOJIIOEHNE U OIlEHKA
JEeSTeIbHOCTH
oOydarorerocs B
porecce OCBOCHHUS
y4eOHON JUCITUTITHHBI




KYJIBTYpPBI KaK CpeJICTBa
B3aHMOHCﬁCTBHﬁ Me)K,Hy JJFOABMHU U
MO3HAHUS MHPA,;

- JIP38 oco3HaHue 1IEHHOCTH
HAyYHOU JEATCIILHOCTH, TOTOBHOCTD
OCYIIECTBJISATH MPOCKTHYIO U

M CCIICIOBATEILCKYIO IS TEILHOCTD
I/IHI[I/IBI/I,HyaHBHO UB rpynne

B o0Js1acTu 1yXoBHO-
HPABCTBEHHOT0 BOCIIUTAHMS:

- JIP16 cdopmMupoBaHHOCTH
HPaBCTBEHHOI'O CO3HAHMUS,
ITUYECKOI0 MOBEICHUS;

- JIP17 criocoOHOCTE OLICHUBATh
CUTYaIMIO U TPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPATILHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
- JIP18 oco3Hanue TUYHOTO BKJIaaa
B IIOCTPOEHUE YCTOWYUBOIO
Oyaywero;

- JIP19 oTBETCTBEHHOE OTHOIICHHE
K CBOUM POJAUTENSAM U (WIH) APYTUM
YjIcHaM CEMbH, CO3JIaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHS
IICHHOCTEH CEMEMHOM KU3HU B
COOTBETCTBUU C TPATULIUSIMHU
HapoaoB Poccun

JeMoHcTpupyeT
c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUS,
THYECKOTO OBEJCHHUS,
CIOCOOHOCTH OLIEHUBATh
CUTYaIUIO U IPUHUMATH
OCO3HAHHBIE PEIICHHUS,
OPHEHTHUPYSICh Ha MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U
LEHHOCTH, OTBETCTBEHHOTO
OTHOIICHUS K CBOUM
ponuTensM U (Win) Ipyrum
YJIeHaM CEeMbH, CO3JJaHHIO0
CEMbH Ha OCHOBE OCO3HAHHOT'O
MIPUHSATHS LICHHOCTEH
CEMEHHOM KU3HHU B
COOTBETCTBHUH C TPAIULIUIMU
HaponoB Poccun

DKCIEepTHOE
HaOJII0ICHUE U OI[CHKA
JeSITeIIbHOCTH
oOyuJatomerocs B
IpOIIeCcCe OCBOCHUS
y4eOHON JUCIUTUTMHBI

OBJaieHHe YHUBEPCAJIbHBIMU
yuyeOHBIMHU MO3HABATEIbHBIMHU
AefCTBUSIMHU:

B) padora ¢ ungopmanueii:

- MP25 BnaneTs HaBBIKAMU
noJtydeHust uHopmaIuu us3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOATEJIBHO OCYIIECTBIISITh
MOMCK, aHAJIN3, CUCTEMAaTU3AIUIO U
WHTEpIpETanio HHHOPMAITIT
pa3IMYHbIX BUIOB U (hopm
MIPE/ICTABJICHHS;

- MP26 co3naBaTh TEKCTHI B
pa3IuYHbIX hopmarax c yuerom
Ha3Ha4YeHUs HHpOopMaIu 1
IEJICBOM ayJTUTOPUH, BEIOUPASI
ONTUMATBHYIO (hopMy
MIPEICTABJICHHS U BU3YATH3alINH,
- MP27 onieHMBaTh 1OCTOBEPHOCT,
JETUTUMHOCTHh HH(POPMAIINH, €€
COOTBETCTBUE MIPABOBBIM U
MOPAJIBHO-ITUYECKUM HOPMaM;

- MP28 ucnonb30BaTh cpeicTBa
WH()OPMAITMOHHBIX U

JleMoHCcTpUpYyET BilaicHUE
HaBBIKAMH ITO3HABATEIILHOM
pedaeKcuu Kak OCO3HAHUS
COBEpIIAEMBIX JEHCTBUHU U
MBICIIUTEIIbHBIX ITPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA,
TrPaHUIl CBOETO 3HAHUS U
HE3HaHUA, HOBBIX
MO3HABATENbHBIX 3a1a4 U
CpEACTB UX NOCTHIKCHUA

DKCrnepTHOe
HaOJII0/ICHUE U OLICHKA
JeSTeNbHOCTH
oOyyarorerocs B
IpoIecce OCBOECHUS
y4eOHON JUCITUTIITMHBI




KOMMYHHKAI[MOHHBIX TEXHOJIOTHI B
pElICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 337124 C
coOroieHreM TpeOoBaHUI
OPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepeKeHusi, MPaBOBBIX U
3THYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€3011aCHOCTH;

- MP29 BnageTh HaBBEIKAMU
pacrio3HaBaHus U 3aLUTHI
uHpopmanuu

- JIP2 roToBHOCTH K CAaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOTIPE/ICIICHUIO;

- MP4 oBnageHue HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLMATIbHOMN

JICSITeIIbBHOCTH
OBiageHne yHHBePCATbHBIMH JleMOHCTpUpYET OBIIaICHUE DKcnepTHOoe
KOMMYHHUKATHBHBIMHU YHHUBEPCATbHBIMHU HaOJII0/IeHUE U OLIEHKA
NeliCTBHSIMU: KOMMYHHUKATUBHBIMU JeSITeIIbHOCTH

a) o0ueHme: NENUCTBUSIMH, IPUHSTHE ce0 U | 00y4aroIIerocs B

- MP30 ocyuiecTBasTh
KOMMYHUKAIUU BO BceX cepax
JKU3HU;

- MP31 pacno3naBatb
HeBepOaIbHbIe CPECTBA OOIICHHUS,
MMOHUMAaTh 3HAYCHUE COIUATTbHBIX
3HAKOB, PaCMO3HABATh MPEANOCHUIKU
KOH()JIMKTHBIX CUTYAIIM ¥ CMSITYaTh
KOH(JIUKTBI;

- MP34 pa3BepHyTO U JOTHYHO
U3J1araTh CBOIO TOUKY 3PEHHS

0) coBMecTHas 1eSITeJIbHOCTD:

- MP35 noHuMarh ¥ HCIOJIB30BaTh
MpEeUMyIlecCTBa KOMaHAHOU U
WHAMBUAYaJIbHOMN paboThI;

- MP37 npuHumats ueinu
COBMECTHOM JIeSITEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH
JNIEUCTBUS IO €€ JOCTHKEHUIO:
COCTAaBJIATH TIJIaH JACHCTBUM,
pacrpenenaTh POk ¢ YIeTOM
MHEHUH Y4aCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

- MP40 xoopauHupoBaTh U
BBITIOJTHSTH pa0OTy B YCIIOBHSIX
peasbHOTO, BUPTYAIBbHOIO U
KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUSI;

JPYTUX JItOJIeH, TOHUMaHUE U
WCTIOIb30BaHUS
MpEerMYyIIecTBa KOMaHIHON U
WHIUBUAYAIbHON paboThI
JleMoHCTpUpYET YMEHHE
MPOAYKTUBHO OOIIATHCS U
B3aMMO/ICHICTBOBATH B
MPOLECCE COBMECTHOM
NeSITENbHOCTH, YUUTHIBATh
TTO3UIUH IPYTHX YYACTHUKOB
JesTeNbHOCTH, 3G (HEKTUBHO
pazpemiats KOHGIUKTHI

IPOIIECCE OCBOCHUS
y4eOHON JUCITUTITMHBI




- MP41 ocyuiecTBisITh MO3UTUBHOE
CTpaTEruyecKoe MOBEJCHUE B
Pa3JINYHBIX CUTYALUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITH
VUHHULAATUBHBIM

OBiageHne yHHMBepCAJIbHbIMH
peryJsiTHBHBIMH 1eCTBUSIMH:

r) NIpUHSATHE ce0s M IPYrux
JIOeH:

- MP59 npunumarbs MOTHBBI U
apryMeHThI IpYTUX JIFOJeH Ipu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;
- MP60 npu3HaBaTh CBOE MpaBo 1
IIPaBO APYTHUX JItOJIeH Ha OMINOKH;

- MP61 pa3BuBaTh ClOCOOHOCTh
HOHUMATh MUP C MO3ULUH JPYTroro
YyeJloBeKa

B o0y1acTH 3cTEeTHYECKOTO
BOCIIMTAHMSA:

- JIP20 scTeTnueckoe OTHOIIEHHUE K
MHPY, BKJIFOYasi 3CTCTHKY ObITa,
HayYHOT'O U TEXHUYECKOTO
TBOpPYECTBa, CIIOPTa, TPyAa U
0OIIIeCTBEHHBIX OTHOIIIECHMI;

- JIP21 ciocoOHOCTh BOCTIPUHUMATH
pa3IUYHbIC BUJIBI HCKYCCTBA,
TPaJAUIIIU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIIAThH
9MOIMOHAILHOE BO3/ICHCTBHUE
HCKYCCTBA;

- JIP22 yGex/1eHHOCTb B
3HAYMMOCTH IS TUYHOCTH U
00I11eCTBA OTEUECTBEHHOI'O U
MHPOBOT'0 UCKYCCTBA, ITHUYECKUX
KYJIbTYPHBIX TPAIUIIUN U HAPOTHOTO
TBOPYECTBA;

- JIP23 roTOBHOCTB K
CaMOBBIPKECHUIO B Pa3HbIX BUIAX
HCKYCCTBA, CTPEMIICHUE TIPOSIBIIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

c HCIOJIb30BaHUEM SI3BIKOBBIX
CpEJZICTB

JleMOHCTpHUPYET ICTETHUECKOE
OTHOIIIEHUE K MUY, BKITIOUast
ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA,
CIOpTa, 3CTETHUECKOE
OTHOIIIEHHE K MUY, BKIIOUast
ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA,
CHopTa, TOTOBHOCTh K
CaMOBBIPKEHUIO B Pa3HbIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KaueCTBa
TBOPYECKOM JINYHOCTH

DKCrepTHOe
HaOJII0/IEHUE U OLICHKA
JeSITeNIbHOCTH
oOyyaromierocs B
IPOIIECCE OCBOCHMUS
y4eOHON JUCIUTIIMHBI

- JIP1 oco3nanue oOydarommmMucs
POCCUICKOM I'PaKTaHCKOU
WJICHTUYHOCTH;

- JIP4 nenenanpaBieHHOE Pa3BUTHE
BHYTPEHHEHN MO3UIINU JUYHOCTH Ha
OCHOBE JlyXOBHO-HPAaBCTBEHHBIX
LEHHOCTEN Hapo10B Poccuiickoi
®enepanuu, UICTOPUUECKUX U
HallMOHAIbHO-KYJIBTYPHBIX
Tpanuuui, GoOpMUPOBAHUE CHCTEMBI

JleMOHCTpHUpYyET YBa)KEHHE K
MPEACTABUTENSIM PA3THUHBIX
ATHOKYJIBTYPHBIX,
COITMAJIbHBIX,
KOH(ECCHOHAIBHBIX W MHBIX
rpyni. ConpuyacTHbId K
COXpaHEHHI0, MPEYMHOKECHHIO
Y TPaHCIISIIIUU KYJIBTYPHBIX
TPaauLIMKA U [IEHHOCTEN
MHOTOHAIIMOHAIHLHOTO

DKCIEepTHOE
HAOJIIOZICHUE U OIICHKA
JeSITETbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




3HAYHUMBIX [IECHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYIIIUOHHOTO
MHUPOBO33pPEHUS, IPABOCO3HAHNU,
AKOJIOTMYECKOW KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTb LIETIH U
CTPOUTD >KU3HEHHBIC IJIAHBI;

B yacTu rpaxaaHckoro
BOCIIMTAHUS:

- JIP6 oco3nanue cBoux
KOHCTUTYIIMOHHBIX TIPAB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MIPaBONOPSJIKA;

- JIP7 npunHsiTHE TPAIULIMOHHBIX
HAI[MOHAJIBHBIX, OOIEYCITIOBEUSCKIX
T'YMaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

- JIP8 roTOBHOCTH MPOTUBOCTOSITH
UJICOJIOTHH SKCTPEMH3MA,
HallMOHAIN3Ma, KCeHO(PoOuu,
JUCKPUMMHALIMM 10 COLUATbHBIM,
PEMTUO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IIPU3HAKAM;

- JIP9 roroBHOCTH BecTH
COBMECTHYIO J€SATENbHOCTh B
WHTEpecax rpakJIaHCKoro O0IIeCTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUH B
00111e00pa3oBaTEIbHOM
OpraHu3aly U JI€TCKO-FOHOILIECKUX
OpraHu3aIusX;

- JIP10 ymeHue B3auMoeHCTBOBATh
C COIIMAIbHBIMUA UHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSAMU U
Ha3HAYCHHEM;

- JIP11 roToBHOCTH K TYMaHUTAPHOMN
Y BOJIOHTEPCKOM JESATEIHHOCTH

POCCHICKOr0 TOCy1apCTBa.
Perynupyet cBO€ noBeeHue B
COOTBETCTBUH C MOPaJIbHBIMU
HOpMaMU U 3TUYECKUMU
TpeOOBaHUSIMU
IIPUBEPKEHHOCTH K POJHOU
KYJbTYpPE, HCTOPUYECKOU
NaMsTH Ha OCHOBE JIIOOBU K
Ponune, pogaoMy Hapony,
MaJIO¥ pOAVHE, IPUHATHIO
TPaJIULUOHHBIX LIECHHOCTEN
MHOT'OHAIIMOHAIBHOI'O

NATPHOTHYECKOr0 BOCIIUTAHUSA:

- JIP12 cdopmMupoBaHHOCTH
POCCHUICKON T'paXKJaHCKON
UJICHTUYHOCTH, MAaTPUOTU3MA,
YBAKEHUS K CBOEMY Hapomy,
YyBCTBA OTBETCTBEHHOCTH TMEPET
Ponunoii, ropaoctu 3a cBOW Kpai,
cBor0 PonnHy, CBOM A3BIK U
KYJbTYpPY, IPOLLIOE U HACTOSALIEE
MHOTOHAIIMOHAJIBHOTO HApOo1a
Poccuu;

- JIP13 neHHOCTHOE OTHOIIEHUE K
roCyJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U MIPUPOTHOMY
HaCJeINI0, TaMsITHUKaM, TPAIUIUsIM
HapoaoB Poccun, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,

JleMoHCTpUpYyeT
c(hOpMUPOBAHHOCTH
POCCUICKOM I'pakKJaHCKON
UJEHTUYHOCTH, TaTPUOTHU3MA,
YBa)KEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoi, ropnoctu 3a
CBOM Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJIbTYPY,
MIPOIIIJIOE ¥ HACTOSAIIEE
MHOTOHAIIMOHAJIBHOI'O HAapoAa
Poccun, neanoctHOE
OTHOLLIEHUE K
roCyJAapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U
IIPUPOAHOMY HACJIEIUIO,
NaMSATHUKAM, TPAIULHSIM

DKCrnepTHOe
HaOJII0/ICHUE U OIICHKA
JEeSTeIbHOCTH
oOydarorerocs B
IpoIecce OCBOCHHUS
y4eOHON JUCITUTITHHBI




TEXHOJIOTHSIX U TPYIE;

- JIP14 uneiinas yOex1eHHOCTb,
TOTOBHOCTD K CITYXXEHHIO U 3allUTe
OreuecTBa, OTBETCTBEHHOCTH 32 €r0
cyne0y;

OCBOCHHBIE 00y4aI0IMMHUCH
Me:KNnpeMeTHbIe IOHATHSA U
YHHBepcaJbHbIe y4eOHbIe
neiictBus (peryJisiTUBHbIE,
NMO3HABATEJIbHbIE,
KOMMYHUKATHBHbIE)

- MP1 ocBoeHHBIC 00yUYaIOIIUMUCS
MEXIPEAMETHBIEC TIOHSATHUS U
YHUBEpCAIbHBIC YUCOHbBIC JCHCTBUSA
(perymisTUBHbBIC, TO3HABATEIbHBIE,
KOMMYHHKATHBHBIC);

- MP2 cniocoGHOCTH UX
WCIIOJIb30BaHUS B MIO3HABATEIILHOU U
COLIMAIbHOW ITPAKTHKE,

- MP3 rotoBHOCTb K
CaMOCTOSTEIIbHOMY TUIAHHUPOBAHUIO
U OCYILIECTBJICHHUIO Y4eOHOI
NesATeTbHOCTH, OPTaHU3AIUN
yueOHOr0 COTPYAHUYECTBA C
MeJaroru4eCKuMU pabOTHUKAMU U
CBEPCTHUKAMH, K YUaCTHIO B
MOCTPOEHUU WHIUBUIYATHbHOU
00pa3oBaTenbHON TPAaeKTOPUH;

- MP4 oBnaneHune HaBbIKaMU
yueOHO-UCCIeI0BATENHCKOMH,
IIPOEKTHOM M COLMATIbHOMN
JIEATETbHOCTH

HaponoB Poccun,
JocTrkeHusMm Poccnu B
HayKe, UICKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYJE

B o01acTH 3K0J10rH4Y€CKOro
BOCIHTAHMSA:

- JIP31 chopmupoBaHHOCTH
3KOJIOTUYECKOU KYJIbTYpHI,
IMMOHMMAaHHUE BIIUSHUS COLUAIBLHO-
SKOHOMHUYECKHX MPOIIECCOB Ha
COCTOSIHHME IPUPOJTHON U
COIIMAILHOM Cpefibl, OCO3HAHUE
100aTBbHOTO XapaKTepa
9KOJIOTHYECKUX TPOOIIeM;

- JIP32 myaHnpoBaHue u
OCYILIECTBJIEHUE IEUCTBUN B
OKpY>Karolllel cpesie Ha OCHOBE
3HaHU LENEN YCTOMYUBOTO
Pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HEMPUATHUE ICUCTBU,
MPUHOCSIIMNX BPell OKPYKaroIIen
cpene;

- JIP34 ymeHnne nporao3upoBaTh
HEOJIArONPHSITHBIE SKOJIOTHYECKHE

JleMoHCTpUpYyET
c(hOpMUPOBAHHOCTH
9KOJIOTHYECKOH KYIbTYPHI,
MMOHMMAaHHUE BIUSHUS
COLIMAJIbHO-?KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIIUATILHON
Cpelbl, OCO3HAHUE
I00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM,
yMEHHE NMPOTHO3UPOBAThH
HeOJIaronpusiTHbIC
9KOJIOTMYECKHE TTOCTIEICTBUS

MPEANPUHUMAEMBIX JIEHCTBUM,

IpeaoTBpallaTh UX, OIbITa

JIeSTEILHOCTH DKOJIOTHUYSCKOM

HaIpaBJICHHOCTHU

DKCrnepTHOe
HaOJII0/ICHUE U OIICHKA
JeSTeNbHOCTH
oOyuaromerocsi B
poIecce OCBOCHUS
y4eOHOU JUCIUILTUHBI




MOCJIEJICTBHSI MPEATPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- JIP35 pacumpenue omnbita
JESATENIbHOCTH 3KOJIOIMUECKOM
HaIlPaBJIECHHOCTH

OK 01. Beibupats ciocoOsl
perieHus 3a1a4 mpodeccuoHaIbHOM
JeATEIbHOCTH PUMEHUTEIBEHO

K pa3JInuHbIM KOHTEKCTaM

JleMoHCTpHUpYET TOTOBHOCTD U
CIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMU JIIOJIbMU U JOCTUTATh
B HEM B3aMMONOHUMAHUS,
MPOSIBIISIET TOTOBHOCTH U
CIOCOOHOCTH K
CaMOCTOATEIILHON TBOPYECKOU
JIeSITeNIbHOCTH

DKCrepTHOe
HaOJIF0/ICHUE U OLICHKA
NeSTEIbHOCTH
oOydaromierocs B
porecce OCBOCHHUS
y4eOHOM TUCIUTUTHHBI

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOUCKA,
aHaJIM3a U UHTEPIIPETAIINN
nHpopmanuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTHH JIJISI BBITOJIHEHUS
3aj1a4 PO eCcCUOHATBHOM
JESTEIIbHOCTH

JleMoHCTpUpYyET OBIaJICHUE
BHUJIAMH JIEATEIBbHOCTH 1O
MOJYYEHUIO HOBOT'O 3HAHUS,
€ro MHTEpIpPETALINH,
peoOpa3OBAHUIO U
MIPUMEHEHHUIO B PA3TUYHbBIX
y‘-I€6HI)IX CUTyaluiaXx, B TOM
YHClie IPU CO3TaHUH YIeOHBIX
1 COLIMAJIBHBIX ITPOCKTOB

DKCrepTHOE
HaOJII0IEHHE U OIlEHKA
JIEATEIbHOCTH
oOyuaroierocsi B
IIPOIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTHHBI

OK 03. ITnanupoBats u
peaan30BhIBaTh COOCTBEHHOE
npodeccuoHanbHOE U TMYHOCTHOE
pa3BUTHE, TPEANPHHIMATEIBCKYIO
NeSITebHOCTD B
npodeccuoHanpHOM chepe,
UCIOJIb30BaTh 3HAHUS 1O
(uHaHCOBON T'PaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX

JIeMOHCTpHpYET TOTOBHOCTb
TUTAHUPOBATH U
peann30BBIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
IIpEeAIIPUHUMATEIBCKYIO
NeSITeNbHOCTD B
npodeccronanbHOi chepe,
UCTOJIb30BaTh 3HAHUSA 1O

DKCrepTHOe
HaOJII0/IEHUE U OLICHKA
JeSITeNIbHOCTH
oOyyaromierocs B
IIPOLIECCE OCBOCHMUS
y4eOHON JUCITUTUTHHBI

CUTYaLUAX (rHaHCOBOM I'PaMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX

CUTYaIUsIX
OK 04 D¢ dexTuBHO JleMOHCTpUpYET pa3BUTHE OKcnepTHOoe
B3aMMOJIEICTBOBATh U paboTaTh B KOMMYHHKaTUBHOM Ha0JIt0/IeHUE U OLIEHKa
KOJUIEKTUBE U KOMaH/Ie KOMIIETEHIINH, BKJIIOYast JEATEIBHOCTH

YMCHUEC B3aI/IMOJIeI\/IICTBOBaTI) C
OKPYKaromMH, BBITTOJIHSAA
Pa3HBIC COMMAJIBHEBIC POJIN

oOydarorerocs B
porecce OCBOCHHUS
y4eOHON JUCITUTUTHHBI

OK 05 OcymiecTBisTh YCTHYIO U
MHCbMEHHYI0O KOMMYHHUKAIIMIO Ha
TOCY/IapCTBEHHOM $I3bIKE
Poccutiickoit @enepanuu ¢ yaeTom
0COOEHHOCTEH COMATBbHOTO U
KyJbTYPHOT'O KOHTEKCTa

JleMOHCTpHUpYyeT AOCTATOYHBIH
00BEM CITOBapHOTO 3amaca u
YCBOCHHBIX TPaMMaTHYCCKHX
CPENCTB JJIsi CBOOOTHOTO
BBIP)KEHUS MBICIICH U YyBCTB
B IIPOIIECCE PEICBOTO
OOIIIEHHS; CLIOCOOHOCTH K
CaMOOIIEHKE Ha OCHOBE
HaOII0IeHNs 32 COOCTBEHHOM
peYbIo

DKcrnepTHOe
HaOJIIOEHNE U OIlEHKA
JEeSTeIbHOCTH
oOydarorerocs B
Iporecce OCBOCHHUS
y4eOHON JUCITUTITHHBI

OK 06 IIposBisATh rpaxkaaHCKo-
NaTPUOTUYECKYIO MO3UIHIO,

JleMoHCTpUpYET
LIeJICHAPABIEHHOE PA3BUTHE

DKCrnepTHOe
HaOJIIOEHNE U OLlEHKA




JIEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHUE HAa OCHOBE
TPaIUIIHOHHBIX
00IIIEYEIIOBCUCCKUX LICHHOCTEH, B
TOM YHUCJIE C YYETOM
I‘apMOHI/I3aI_II/II/I MECKHAIINOHAJIBbHBIX
U MEKPEIIUTHO3HBIX OTHOIICHUH,
HpHMeHﬂTb CTaHIIapTBI
AHTUKOPPYIIIHOHHOTO TTOBEICHHUS

BHYTPEHHEHN MO3UIUU
JMYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HaponoB Poccuiickoi
®denepanyu, UICTOPUIECKUX U
HAIlMOHAJIBHO-KYJIBTYPHBIX
Tpanuuui, opMUpoBaHUE
CHUCTEMbI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX

JeSATEIbHOCTH
oOyuJatomerocs B
IPOIIECCE OCBOCHHUSI
y4eOHOU JUCIUILTAHBI

YCTaHOBOK
OK 07. ConeiicTBOBaTh JeMoHcTpUpyeT DKCIEepTHOE
COXPaHEHHIO OKpYKarolIel cpenpl, | cPOopMUPOBAHHOCTH HaO0JII0IeHUE U OI[EHKA
pecypcocOepexeHHI0, IPUMEHSITh 9KOJIOTHYECKOM KYIbTYPHI, JeSITeNIbHOCTH

3HaHUS 00 U3MEHEHHUH KIIMMAaTa,
NPUHIUIB OEPEXITHUBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
JIeiCTBOBATh B UPE3BBIUANHBIX
CUTYaIHsAx

IIOHUMAaHUEC BIIUSAHUSA
COIMAJIbHO-9KOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE
NPUPOJHON M COLUATIBHOM
Cpezibl, OCO3HAHHE
r700aJIbHOTO XapaKkTepa
9KOJIOTMYECKUX NPoOIIeM

oOyyaromierocs B
IPOIIECCE OCBOCHUS
y4eOHON JUCIUTUINHBI

[1K 2.1. Beimonsste 06Hapy)KeHue
Y JIOKJIN3alMI0 HEUCIIPABHOCTEN
CENIbCKOXO3IMCTBEHHON TEXHUKH, a
TAKXE ITOCTaHOBKY
CEIbCKOXO03SIMCTBEHHON TEXHUKH
Ha PEMOHT.

JleMOHCTpHUpYET yMEHHE
OCYILIECTBIISTh IPOBEPKY
peleHus 3a/1a4, ypaBHEHUH,
CHCTEM H T.JI.

DKCIepTHOe
HaOJII0/IEHUE U OLICHKA
JeSTeNIbHOCTH
oOyyaromierocs B
IPOIIECCE OCBOCHMUS
y4eOHON JUCITUTUTHBI

[1P61 BmameTs METOAAMU
JTIOKA3aTeNIbCTB, AITOPUTMAMU
pelIeHus 3a]1a4; YMEHHE
(bopMyIUpPOBATh ONPECIICHHS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
WX, POBOAUTH JI0KA3aTEIHHBIC
pPacCyKJIeHUs B XOJI€ peLIEHUs
3a7a4

JleMOHCTpHpYET BllajieHHe
METOJIaMH J0Ka3aTelbCTB,
ITOPUTMaMHM pelleHHs 3aa4;
yMeHHe popMyIpOBaTh
OTIpeJIeNIeHus], aKCUOMBI U
TEOPEMBI, TPUMEHSITH HX,
MIPOBOJIUTH JIOKa3aTeIbHbIE
paccyXJIeHHs B XOZ€ PEIICHHUS
3ajau

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONPOC
OK3aMeH

[TP62 ymeTh onepupoBath
HNOHATUSMU: CTENEHb YHCIA,
norapudM 4ucia; yMeHHE
BBITOJIHATH BBIYMCIICHUE 3HAUCHUH
U TIpeoOpazoBaHus BhIpaXKEHHH co
CTETIEHSIMH U JIoTapu(pmamu,
npeoOpa3oBaHus IPOOHO-
palMOHAIBHBIX BBIPAXKEHUH

JleMOHCTpHUpYyET YMEHHE
OIIEpPUPOBATH MOHATHIMU:
CTENeHb YUCIa, JIoTapupm
qucia; YMEHUE BBITOIHATD
BBIUHCIICHUE 3HAYE€HUN U
npeoOpa3oBaHus BhIpaKEHHH
CO CTENEHSIMH U
norapupmami,
npeoOpazoBaHus IPOOHO-
palMoHaAIbHBIX BBIPAXKEHUI

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
OK3ameH

[TP63 ymeTh onepupoBath
HNOHSTUSMM: pallMOHaJIbHbIE,
UppalMoHaJIbHbIE, TOKa3aTeNIbHbIE,
CTETIeHHbIE, JTorapu(MUIECKue,
TPUTOHOMETPUUYECKHE YPaBHEHUS U
HEPABEHCTBA, X CUCTEMBI

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATh NOHATHUIMHU:
panroHalbHbIE,
UppalMOHAIIbHBIE,
IIOKa3aTeIbHbIE, CTCIIEHHBIE,
JorapupmMHIECcKue,
TPUTOHOMETPUUYECKHE

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThI
NuauBunyanbHbIe
y4eOHbIE TPOEKTHI
DpOoHTATBHBIN ONTPOC




ypaBHEHUS U HEPAaBEHCTBA, UX
CHUCTEMBI

OK3aMeH

[1P64 ymeTh onepupoBaTh
HOHATUAMU: (PYHKITHS,
HenpepbIBHAS (YyHKIUSA,
IIPOM3BOTHAS, IEPBOOOpA3HAS,
OTpeieNICHHBIN UHTErpa; YMETh
HaXOJUTh IPOU3BOHbIC
3JIEMEHTAPHBIX (PYHKIIHIA,
UCTIONB3YS CIIPaBOYHBIE
MaTepuabl; UCCIIEOBATh B
OPOCTEHIINX CIy4asx PYHKIUHU HA
MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIIE M HANMEHBIITHE
3HaueHusl QyHKIUI; CTPOUTH
rpaduKu MHOTOWICHOB C
UCIIOJIb30BAaHUEM armapaTa
MaTeMaTHYECKOTO aHAIIN3a;
MPUMEHSITh IPOU3BOIHYIO TPU
pelIeHNH 331249 Ha TBU)KCHUE,
pelaTh IpPaKTHKO-
OpPUEHTHPOBAHHBIE 3a/1a4X Ha
HauOOoJIbIIME U HAUMEHbIITHE
3HAYCHHUS, HA HAXOXKJICHUE TTYTH,
CKOPOCTH M YCKOpPEHHUs

JleMOHCTpHUpYET yMEHHE
OTIEPUPOBATH IOHITHSIMH:
(GyHKIMS, HETIpEphIBHAS
(byHKLIMSA, TPOU3BOIHAS,
nepBooOpasHasi,
ONPEACIICHHBIN UHTETPal;
YMETb HaXOJUTh MPOU3BOIHbIE
AJIEMEHTAPHBIX (DYHKITHIA,
HCIOJIBb3YS CIIPABOYHbBIE
MaTepHalIbl; UCCIEA0BATH B
MPOCTEHIINX CITydasx
(YHKIIMY HA MOHOTOHHOCT,
HaXOJUTh HAUOOIBIINE U
HaWMEHBIIINE 3HAUYCHUS
GbyHKIM; CTpouTh rpaduxu
MHOT'OYJICHOB C
HCIIOJIb30BaHUEM armapara
MaTEeMaTHYECKOTO aHAIIN3a;
MIPUMEHSITH IPOU3BOIHYIO TPU
peleHNH 331249 Ha IBU)KEHUE,
peuarh mpakTHUKO-
OpPHEHTHUPOBAHHBIC 3a/1a41 Ha
HauOOJbIINE U HANMEHbIIINE
3HAYEeHUsI, HA HAXOXK/ICHHE
MyTH, CKOPOCTU U YCKOPEHHSI

VYcerHblii onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTtponbHbie paboThI
NunuBuayanbHbie
yueOHbIE TPOEKTHI
@poHTaIBHBINA OIIPOC
OK3aMeH

[1PGS ymeTs onepupoBathb
HNOHATUSAMU: pallMOHaJIbHAs
(GyHKIMS, TOKa3aTeabHast
(byHKLUsA, cTeneHHas QyHKINA,
norapudmuueckas QyHKIUS,
TPUTOHOMETpUUYECKHE (DYHKIHUH,
oOpaTHble PYHKIIMH; YMEHUE
CTPOUTH TPaPUKH N3YUYEHHBIX
(GyHKIIMH, HCIIOJIB30BaTh TpaduKu
IIPU U3Y4YEHHUH ITPOLIECCOB U
3aBUCHUMOCTEH, MPHU pelIeHUN 3aa4
U3 APYruX y4eOHBIX MPEIMETOB U
3a71a4 U3 peaJbHON KU3HU;
BBIpa)kaTh (POpPMYyIaMu
3aBUCHUMOCTH MEXKy BETUYMHAMHU

JleMOHCTpHUpYyET YMEHHE
OIIEpPUPOBATH MOHATHIMU:
paioHangbHast QyHKIMS,
nokaszatenabHast QyHKIHS,
CTeNneHHas PyHKUHUs,
norapupmMuyueckas GyHKIu,
TPUTOHOMETPUUECKHE
¢byHKIMH, OOpaTHBIE
(yHKIIMU; YMEHUE CTPOUTD
rpaduKu U3y4eHHBIX
(GyHKIUH, UCTIONB30BAaTh
rpaduKy Npu U3y4EHUU
MPOLECCOB M 3aBUCUMOCTEM,
IIPU PELICHNUH 3a7a4 U3 IPYTUx
y4eOHBIX TPEIMETOB U 3314
U3 pealIbHOM JKU3HH;
BBIpaXaTh popMylaMu
3aBUCHUMOCTH MEXTY
BEJTMYMHAMU

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe
yueOHbIEe TPOEKTHI
@pPOHTAIBHBIN ONPOC
OK3ameH

[TP66 ymeTh pemaTh TEKCTOBBIE
3a/la4¥l pa3HbIX TUIOB (B TOM YHCIIE
Ha IIPOLICHTHI, 101 U YacTH, Ha
JBYDKEHUE, pabOTy, CTOUMOCTb
TOBapoOB U YCIYT, HAJIOTH, 3aa4X
u3 00J1aCTH yNpaBJIEeHUs JINYHBIMU

JleMOHCTpHpYET yMEHHe
pemaTh TEKCTOBBIE 3aaun
pa3HBIX TUIIOB (B TOM YHUCIIE HA
MPOLIEHTHI, IOJN U YaCTH, HA
JBIKEHHUE, pabOTy, CTOUMOCTb
TOBApOB U YCJIYT, HAJIOTH,

YceTHBIT onpoc
TectupoBanue,
[IpakTudeckue paboThI
KonTtponbHbIie paboThI
NupuBunyanbHble
y4eOHbIE TPOCKTHI




U ceMEHHBIMU (DMHAHCAMH ),
COCTaBIISITh BBIPAKCHUS,
ypaBHEHHMsI, HEPABEHCTBA U MX
CHCTEMBI IO YCJIOBHUIO 33]1auH,
UCCIIEIOBATh MOJTyYCHHOE PEIICHUE
Y OLICHUBATh MIPABIONOI00HOCTH
pe3yJIbTaToB

3a7a4d U3 001acTh
yIIPaBICHUS TUIHBIMU U
ceMeHHbIMU (DMHAHCAMH ),
COCTaBIISITh BBIPAKCHHSI,
ypaBHECHHS, HEPABEHCTBA U HX
CUCTEMBI TI0 YCIIOBHIO 3a1a4H,
HCCIIEIOBATh MOJTy4EHHOE
pelIeHre U OLICHUBATh
MPaBIONIOI00HOCTD
pE3yNIbTaTOB

@poHTATBHBIN OITPOC
DK3aMeH

[TPG7 ymeTh onepupoBaTh
MOHSITUSIMH: CPE/THEE
apudmeTnyeckoe, MeauaHa,
HanOoJIbIlIee U HAUMEHbIIIEe
3HAUEHUSs, pa3Max, TUCIEPCHs,
CTaHJapPTHOE OTKJIOHCHHE
YHCIIOBOTO HabOpa; yMeTh
U3BJIEKATh, MHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TPEICTABICHHYIO B
TabnuIax, Ha JUarpaMmax,
rpadukax, OTpakarollyro CBOMCTBA
PEATBHBIX MPOIIECCOB U SBJIICHUI;
MPEJICTaBISITh UHPOPMALIHIO C
MOMOIIIBIO TaOJIUII U AUArpamMmm;
UCCIIEJIOBATh CTATUCTHYECKUE
JaHHBIC, B TOM YHCJIC C
MpUMEHEHHEM TpaduIecKuxX
METOJIOB | JICKTPOHHBIX CPE/CTB

JleMOHCTpHUpYET YMEHHE
OTIEPUPOBATH MOHATHIMU:
cpeaHee apupMETUYECKOE,
MearaHa, HauOoJIbIIee U
HauMEHblIee 3HaYeHus,
pa3max, aucnepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOr0 Habopa; yMeTh
U3BJICKaTh, UHTEPIPETUPOBAThH
nHpOpMAIHIO,
IIPEJCTAaBICHHYIO B TaOIUIaX,
Ha AuarpaMmax, rpaduxax,
OTpa’Karolllyto CBOMCTBA
peabHBIX MPOIECCOB
SIBJICHUI; IPEJICTABIIATh
MH(}OPMALIHIO C TOMOUIBIO
TaOJIMI U AUarpam;
WCCIIEIOBAaTh CTATHCTUYECKUE
JIaHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM TpaprIecKuX
METOIOB U 3JIEKTPOHHBIX
CpPEICTB

VYcerHblii onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NPOC
OK3aMeH

[TP68 ymeTs onepupoBathb
MOHATUSMH: CIIy9alHBINA ONIBIT U
cilyyaifHoe COOBbITHE, BEPOSITHOCTD
CIIy4aiflHOTO COOBITHS; YMEHHE
BBIUNCIIATH BEPOSTHOCTD C
HCIIOJIb30BaHUEM TpadudecKuxX
METO/I0B; IPUMEHSTH (HOPMYJIBI
CIIOKEHHSI U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
bakThl 1 GOpMyIBI IPU pPELICHUU
3a/1a4; OLIEHUBATh BEPOSTHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4YailHBIMU BEJIMUMHAMU;
YMEHHE MPUBOJIUTH TPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
YHcell B IPUPOJIHBIX U
OOIIeCTBEHHBIX SBJICHUSAX

JleMOHCTpHUpYyeT yMEHME
OIIepUPOBATH NOHATUSIMHU:
CIIy4YalHBIN OIBIT U CIIy4aliHOE
coObITHE, BEPOATHOCTD
Cly4yaifHOro COOBITHS; YMEHHE
BBIYHCIISITH BEPOSATHOCTD C
HCII0JIb30BAHUEM
rpaguIecKux METOJIOB;
IPUMEHATH (HOPMYIIBI
CIIOKEHUSI U YMHOXKECHHUS
BEPOATHOCTEM,
KOMOHMHATOpHbIE (GaKThI U
(hopMyIIBI TP peIICHUH
3a/1a4; OLICHUBATH
BEPOSTHOCTH PEAJIbHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMY;
YMEHHE IPUBOIUTH IIPUMEPBI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
4KCell B IPUPOIHBIX U

YcTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThl
KoHnTposbHble paboThl
WHpuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH




06HIGCTBCHHBIX SIBJICHUSAX

[1P69 ymeTs onepupoBaTh
MOHSTUSAMHU: TOUKA, IIpsimMas,
IUIOCKOCTb, IPOCTPAHCTBO,
JIBYrpaHHbIN yTOJI,
CKpEIMBAIOIINECS IIPSIMBIE,
napajuieIbHOCTD U
NEePIEHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yrojl Mexay
IOPSAMBIMHU, YTOJI MEXTy TIPSIMO U
IJIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PaCCTOSHUE
MEXy IPSIMBIMHU, PACCTOSTHHUE
MEX]y TIIOCKOCTSMU; YMEHHE
UCIIOJIb30BaTh IPU PELIEHUH 3a/1a4
U3YYEHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OI[CHUBATD
pa3Mepbl 00BEKTOB OKPYKAOIIEr0
MHpa

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATHAMH:
TOUKa, IpsiMasi, MJI0CKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIN
YOI, CKPEIUBAIOIIAECs
IpsIMbIE, IAPAJLIEIBHOCTD U
NEPIEHIUKYJIIPHOCTD MIPSIMBIX
U IUIOCKOCTEH, Yol MEXIy
HPSIMBIMU, YTOJI MEXTY
IIPSIMOU U TNIOCKOCTBIO, YTOJI
MEX1y TUIOCKOCTSIMH,
paccTosHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE
MEXy IPSAMBIMH, PACCTOSIHUE
MEX/1y TUIOCKOCTSIMH; YMEHHE
HCII0JIb30BaTh IIPY PELLICHUU
3aja4 U3y4eHHbIe (PaKThI U
TEOPEMBI IITAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYXKAIOILEro MUpa

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KouTposbHubie paboThl
NupuBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[1PG10 ymets onepupoBath
HOHSATUSAMH: MHOTOTPAHHUK,
CCYCHHE MHOTOTPaHHHKA, KYO,
napajenenunes, npusma,
nupamuia, Gurypa u IoBepxXHOCTb
BpalleHNs, LIUJIUH/P, KOHYC, 11ap,
cdepa, ceueHus GuUrypsl
BpALIEHHUS, TNIOCKOCTb,
Kacaromiascsi cepsl, IUIUHIPA,
KOHYCa, IUI0IIAa/lb TOBEPXHOCTH
UpaMU/IbI, TPU3MEBI, KOHYyCa,
WIMH/pa, TUIoIaab chepbl, 00beM
Ky0a, IpsIMOYTOJIBHOTO
napaenenunena, MupaMuibl,
NPU3MBI, WIMHAPA, KOHYCa, [1apa;
yMeHue u300paxarb
MHOTOTPAaHHHUKH U TIOBEPXHOCTH
BpAIIEHNs, X CEUEHHsI OT PYKH, C
TIOMOIIBIO YePTEIKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX
CpEe/CTB; YMEHHUE PacIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHUE PacIiO3HABaTh MMPABHIIHHBIC
MHOTOT'paHHHUKH

JleMOHCTpHUpYET YMEHHE
OIIepUPOBATH MOHATHIMU:
MHOTOTPaHHUK, CEYCHUE
MHOTI'OI'paHHHKa, KYO,
napaJulesenures], npu3ma,
nupamusa, purypa u
MOBEPXHOCTDH BPAIICHHS,
LHWIMHAP, KOHYC, map, cdepa,
ceueHust (GUTYpPHI BpaIIeHUs,
IUIOCKOCTh, Kacarolascs
cdepbl, IUIUHAPA, KOHYCA,
IUIOIIA/b TOBEPXHOCTH
MUPaMUJIBL, TPU3MBI, KOHYCA,
LHWIMHAPA, MI0Aabs chepsl,
o0BeM KyOa, MpSIMOYTOJIbHOTO
napasiesienumnesa, IupaMmubl,
MPHU3MBI, IWIHHIPA, KOHYCA,
11apa; yMeHue u3o0paxarb
MHOTOTPaHHHUKH U
MTOBEPXHOCTHU BPALICHHUS, UX
CEUEHHsI OT PYKH, C IOMOIBIO
YEepPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh
MIPAaBUIIbHBIE MHOTOTPAHHUKHU

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtposnbHbie paboThl
NuauBunyanbHbIe
yueOHbIEe TPOEKTHI
@pPOHTAIBHBIN ONPOC
OK3amMeH

[1P611 ymets onepupoBath
HOHATUSIMU: IBU)KEHUE B
IPOCTPAHCTBE, MO00HbIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh

JleMOHCTpHpYeT YMEHHE
OIIEPUPOBATH TIOHATHIMU:
ABUKCHUC B IPOCTPAaHCTBC,
o00HbIE GUTYPHI B

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KontpomnbHbIe pabOTHI




OTHOIILIEHME TUIOIIAIEH
MOBEPXHOCTEN U 00BEMOB
MOA00HBIX (PUTYp TIPU PEIICHUH
3a1a4y

MMPOCTPAHCTBE; UCIOJIb30BaTh
OTHOIILICHHUE TUIoIIaAeH
MMOBEPXHOCTEH U 00HEMOB
noI00HBIX (uryp mpu
pelieHuy 3a1a4y

NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3aMeH

[1P612 ymeTh BBIYUCIATH
reOMEeTPUUECKUE BEJTMUUHBI (JJIMHA,
yroJI, TUIOMIA b, 00BEM, IO
HOBEPXHOCTH ), UCTIONb3Ys
U3y4eHHBIE (POPMYIIBI U METO/IBI

JleMOHCTpHUpYET YMEHHE
BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JJIMHA, YTOJ,
iouaab, 00beM, II0MAAb
MMOBEPXHOCTH ), UCTIOJIb3YsI
W3Y4YEeHHbIE (OPMYJIIBI U
METO/IbI

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KouTposibHabie paboThl
NuauBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[1PG13 ymers onepupoBath
HOHATUAMM: IPSIMOYTOJIbHAS
CUCTEMA KOOPJIUHAT, KOOPAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKASIPHOE IIPOU3BE/ICHUE,
yroJl MeXAY BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpA HA
YKCII0; HAXOAUTh C OMOILBIO
U3y4EHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATUAMHU:
MPsIMOYTOJIbHASI CUCTEMA
KOOpJAUHAT, KOOPJUHATHI
TOUYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISIPHOE
IIPOU3BEACHUE, YTOI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA Ha
YHCJI0; HAXOAUTH C IIOMOILBIO
M3y4EHHBIX (HopMyI
KOOpJUHATBI CEPEINHBI
OTpe3Ka, pacCCTOSTHUE MEKITY
JBYMsI TOUKaMH

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTposbHabie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[1PG14 ymets BbIOUpaTh
MOAXOISAIIMN U3YYEHHBIA METOJT IS
peleHus 3a1a4u, paclno3HaBaTh
MaTeMaTHuecKue QpaxkThl 1
MaTE€MaTU4YeCKHe MOJEIH B
IPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHUE
IIPUBOAUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHH
POCCHUICKON U MUPOBOM
MaTEeMaTU4YECKON HAyKH

JleMOHCTpHUpYyET YMEHHE
YMETh BBIOMPATh MOAXO AN
W3y4YEHHBIN METO JJIs
pelieHus 3a1a4u,
pacrno3HaBarhb
MaTeMaTH4ecKue QpaxkThl U
MaTeMaTHYECKUE MOJIETH B
MIPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE;
YMEHUE IPUBOAUTH IIPUMEPHI
MaTe€MaTHYECKUX OTKPBITHI
POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HayKH

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN ONPOC
OK3amMeH

[Pyl ymeTs onepupoBaTh
MOHSTUSIMU: OIIPEJIEICHNE, aKCUOMA,
TEOpeMa, CIEICTBUE, CBOMCTBO,
MpU3HAK, 10Ka3aTeIbCTBO,
pPaBHOCHJIbHBIE (POPMYIIUPOBKH;
yMmeHue GopMynrpoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKICHHUE,
MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCII0JIb30BATh
METOJI MaTEMATUYECKOW MHYKIIUH;
IIPOBOAMTH JOKA3aTEIbHbIE
pacCyXACHMsI IPU PELICHUM 3a/1a4,

JleMOHCTpHUpYET YMEHHE
OIIEPUPOBATH TTOHITHSIMH:
omnpeseNieHue, aKCHoMa,
Teopema, CIIeJICTBHE,
CBOWCTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO,
pPaBHOCHIIbHBIE
(hopMyTUPOBKHU; YMEHHE
¢dbopMynupoBath 06paTHOE U
MIPOTUBOMOJIOKHOE
yTBEpPXKJACHHUE, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDHI,

YceTHBIT onpoc
Tectupoanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpPOHTAIBHBIN ONIPOC
OK3amMeH




OLICHUBATH JIOTHYECKYIO
[IPaBUIIbHOCTb PACCYKICHUMN

HCIIOJIB30BaTh METO]
MaTeMaTUYECKON MHIYKLINH;
IIPOBOJUTH JOKA3aTEIIbHbIE
pacCyXJIeHUsI IPHU PELICHUN
3a/1a4, OLICHUBATh JIOTHYECKYIO
IIPAaBUJILHOCTB PACCYXKACHUN

[TPy2 ymeTh onepupoBaTh
MOHSATUSMU: MHOXKECTBO,
MOJIMHO>KECTBO, OIIEpalliy HaJl
MHOECTBAMU; YMEHUE
UCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH anmapar Jjist
OIMCAaHUS PeasIbHBIX MPOIECCOB U
SIBJICHUM TPU PEIICHUH 33/1a4, B TOM
YHClie U3 APYruX y4eOHbIX
MIPEMETOB

JleMoHCTpUpYyET YyMEHHE
OIIEpUPOBATH MOHATUAMU:
MHOXECTBO, [IOJJMHO>KECTBO,
onepauyy HaJl MHOKECTBAMM;
YMEHUE UCIO0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN
anmnapar J1Js OnUcaHus
peaNbHBIX MPOLECCOB U
SIBJICHUH IPU PELICHUH 3aa4,
B TOM 4HCJIE U3 APYIUX
y4eOHBIX MPEIMETOB

VYcerHblii onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTtponbHbie paboThI
NunuBuayanbHbie
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
DK3amMeH

[Ipy3 ymeTs onepupoBaTh
MOHATUSAMHU: Tpad), CBA3HBINA rpad,
JIepeBo, IUKIL, Tpad Ha IIOCKOCTH;
YMEHHE 3a]1aBaTh U OINHUCHIBATDH
rpadbl pa3TUIHBIMU CIIOCO0aMU;
UCIIONIb30BaTh Tpadbl PH PEHICHUN
3a1a4

JleMOHCTpHUpYET YMEHHE
OIIEPUPOBATH MIOHATUSIMU:
rpad, cBA3HBIH rpad, 1epeBo,
UKL, Tpad) Ha TUIOCKOCTH;
yYMEHUE 3a/1aBaTh U ONHCHIBATH
rpadpbl pa3InYHBIMU
crioco0aMu; UCII0JIL30BaTh
rpadpl IpH pelIeHNH 33134

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTposbHabie paboThl
NuauBunyanbHble
yueOHbIE IPOEKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[1Py4 ymeTs cBOOOIHO OnIEpUpPOBAThH
HNOHATUSAMU: COUETAHUE,
HIepecTaHOBKa, YUCIIO COUCTAHUH,
YHCII0 ePECTaHOBOK; OMHOM
HeroToHa; yMeHue MpUMEHSTh
KOMOUHATOpHBIE (DaKThI U
paccyXIeHHs ISl peIICHNs 3a/1a4

JleMOHCTpHUpYyET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMH: COYETAHHUE,
NepecTaHOBKa, YUCIIO
COYETaHUU, YUCIIO
NePeCTaHOBOK; OMHOM
HeroToHa; yMeHHMe MPUMEHSTh
KOMOMHATOpHbIE (DaKThI U
paccyXIeHHs ISl PEeIICHNUs
3ajau

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe
y4ueOHbIEe TPOEKTHI
@pPOHTAIBHBIN ONPOC
OK3amMeH

IIpyS ymeTs onepupoBath
HOHATUSAMU: HAaTypaJbHOE YUCIIO,
LEJIO€ YMCII0, OCTATOK 110 MOJIYJIIO,
panroHaIbHOE YUCIIO,
UppaIMOHATFHOE YHCII0, MHOYKECTBA
HaTypaJbHbIX, IIEJbIX,
palMoHATBHBIX, AEHCTBUTEIHHBIX
YHCeIT; YMEHUE HCII0JIb30BaTh
NPU3HAKH AETUMOCTH, HAMMEHB NN
o0ImMi AeTUTeNb U HaMMEHbIIIee
oOuiee kpatHoe, anroput™ EBkinuaa
IPY PELICHUH 33/1a4; 3HAKOMCTBO C
pa3TMYHBIMU TTO3UITHOHHBIMH
CHCTEMaMM CUMCIICHUS

JleMOHCTpHUpYyET YMEHHE
OIIEpPUPOBATH MOHATHIMU:
HaTypaJbHOE YUCIIO, IIENIOe
YHCII0, OCTATOK MO MOYIIO,
panroHaIFHOE YUCIIO,
UppaloHalIbHOE YHCIIO,
MHOJKECTBA HaTypaJIbHBIX,
LEJIbIX, pallMOHAIbHBIX,
JeHCTBUTEILHBIX YHCET;
YMEHHUE UCIOIb30BaTh
MPHU3HAKH JETUMOCTH,
HAaUMEHBIIWH OOLIHiA
JeTUTENh 1 HaMEHBIIIee
of111ee KpaTHOE, allTOPUTM
EBknnaa npu pemiennu 3aaad;
3HaKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMH CHCTEMaMH

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
OK3ameH




CUHCJICHUA

[TPy6 ymeTs cBOOOAHO ONIEpUpPOBATH
HOHSATHUSIMH: CTETICHB C IIEJTBIM
II0Ka3aTesIeM, KOPEHb HaTypaJlbHON
CTETICHU, CTETICHD C PaIlHOHAILHBIM
MOKa3aTeJieM, CTETICHb C
JIEHCTBUTEILHBIM (BEIICCTBEHHBIM)
MoKa3aresieM, JiorapudM Juca,
CHHYC, KOCHHYC U TAaHT€HC
MIPOU3BOJIBLHOTO YUCIIA

JleMOHCTpHUpYET YMEHHE
cBOOO/IHO ONEPUPOBATH
IIOHATUSAMM: CTETIEHb C LIEJIBIM
[OKa3aTeseM, KOpEHb
HATypaJbHOU CTEIEHHU,
CTENEHb C PAlIMOHAIBHBIM
II0Ka3aTeJIeM, CTEIIEHb C
JEHCTBUTEIbHBIM
(BeIIECTBEHHBIM)
roKasaresem, Jorapudm
YHUCIIA, CUHYC, KOCUHYC U
TAHI€HC IPOU3BOJIBHOTO YUCIA

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KouTposbHubie paboThl
NupuBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[Ipy7 ymets onepupoBarhb
MOHATUSMHU: TOXKIECTBO,
TOKJIECTBEHHOE ITPe0Opa3oBaHue,
yYpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUU U HEPABEHCTB,
PaBHOCUJIBHOCTh YPaBHEHHUI,
HEPaBEHCTB U CUCTEM,
panuoHalIbHbIE, UPPALIUOHATIbHEIE,
IIOKa3aTeJIbHbIC, CTCIICHHBIE,
norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHMS,
HEpaBEHCTBA U CUCTEMBbI; YMEHUE
peuaTh ypaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3INYHBIX
IIPUEMOB; PEIIATh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
rapameTpoM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JIJISl PELICHUS
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3IUYHbBIX 00JaCTe HayKu U
peanbHOU KU3HU

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH MOHATHIMU:
TOKJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA
YpaBHEHMI U HEPABEHCTB,
PAaBHOCUIIBHOCTh YPaBHEHH,
HEpPaBEHCTB U CHCTEM,
panroHaIbHbIE,
uppalyoHalbHbIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
JorapupMuyUecKue,
TPUTOHOMETPHUYECKHE
ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI; YMEHHUE PEIIaTh
ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C IOMOIIBIO
pa3IUYHBIX IPUEMOB; pelaTh
ypaBHEHUsI, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM;
MPUMEHSTh YPAaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI JJIs
peIIeHHs] MaTeMaTHIECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
oOjactell HayKH U pealbHON
KHU3HU

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTposbHabie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[Ipy8 ymeTs cCBOOOHO OTIEpUPOBATH
HOHATHAMHU: IpaduK QYHKINH,
oOpartHas QyHKIUS, KOMIO3HIINS
byHKUMH, TUHEHHAsS QyHKLNS,
KBaJpaTHIHAs QYHKIIUS, CTETICHHAS
(GYHKLHUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
o0OpaTHbIE TPUTOHOMETPUUECKUE
GyHKIINH, TOKa3aTebHAs U
Jorapudmuueckas pyHKIUY,
yYMEHHUE CTPOUTD rpaduku PyHKITUH,
BBITOJIHATH MPEOOPA30BaAHUS

rpaguKoB QPyHKITHI;

JleMOHCTpHUpYET YMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATHAMU: TpapuK QyHKINH,
oOpatHast QyHKIHS,
KOMITO3UIUS QYHKITHH,
JTUHeWHas QyHKIuS,
KBaJ[paTU4Has PYHKIHS,
cTerneHHast QyHKIHS ¢ LeTbIM
MIOKa3aTerneM,
TPUTOHOMETPHUUYECKHE
dbyHKIIMH, OOpaTHBIE
TPUTOHOMETPHUUYECKHE
(GyHKIMH, TIOKA3aTelbHas U

VYeTHbI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
WNHnuBunyansHble
y4ueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
OK3ameH




YMEHHUE UCI0JIb30BaTh rpaduKu
(GyHKUIMH 17151 U3Y4EHUS IPOLIECCOB
Y 3aBUCUMOCTEH MPH peIIeHUH
3a/1a4 U3 Ipyrux yuyeOHbIX
IPEIMETOB U U3 PEaTbHOM KU3HU,
BBIpa)KaTh (POPMyJIaMH 3aBUCUMOCTH
MEXy BEJIMYMHAMU

norapudmudeckas GyHKIINH,
YMEHHUE CTPOUTH IpaduKu
(GyHKINH, BBITTOTHSTH
npeoOpa3oBaHus TpapuKoB
byHKIHH;

YMEHHUE UCIOIh30BaTh
rpaduku QyHKIUN 1715
M3Y4YEHHS IPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH
3aa4 U3 APYrux y4eOHbIX
MPEIMETOB U U3 PeaIbHON
KHU3HH; BBIpAXaTh (POpMyIaMu
3aBHCUMOCTH MEXKILY
BEJIMYMHAMU

[TPy9 ymenue cBO6OHO
OIIEpUPOBATh NOHATUAMU: YETHOCTh
(GyHKLMH, TEPUOAUYHOCTD
(GyHKINHU, OTPAaHUYEHHOCTD

(G yHKIIMH, MOHOTOHHOCTh (DyHKIIHH,
IKCTpEMYM (YHKIUH, HAUOOJIbIIIEE
U HauMeHblIllee 3HaueHUs! (QyHKIIUU
Ha MPOMEXYTKE; YMEHUE IPOBOAUTH
ucciuenoBaHue GyHKIUN

JleMOHCTpHpYeT yMeHue
cBOOO/IHO ONEPUPOBATH
MOHSTHAMH: YETHOCTb
(GyHKINH, TIEPHOAUIHOCTD
(byHKIMH, OTPaHUYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTB
(bYyHKIMH, SKCTPEMYM
¢byHKIMK, HANOOJIBIIEE U
HaMMeHbIIIee 3HAUCHHUS
(GyHKINK Ha TPOMEKYTKE;
YMEHHE TIPOBOJIUTH
uccienoBaHie pyHKIUu

VYerHbll onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NPOC
OK3aMeH

[Ipy10 ymeHue ucnoab30BaTh
cBOicTBa U rpadUKu QYHKIMH 1St
pelleHus] ypaBHEHUH, HEPABEHCTB U
3a/1a4 ¢ mapaMeTpamu; u300paxxarb
Ha KOOPJMHATHOM MJIOCKOCTH
MHOK€ECTBA PEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

JleMOHCTpUpYET YMEHHE
HCIIOJB30BATh CBOWCTBA U
rpaduku QyHKIMA IS
peuieHusl ypaBHEHUH,
HEPABEHCTB U 33]1a4 ¢
rapameTpamu; u300paxxarb Ha
KOOPJAMHATHOMN TUIOCKOCTH
MHOYECTBA PEIICHUI
YPaBHEHUI, HEPABEHCTB U UX
CUCTEM

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposibHble paboThl
WHuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONIPOC
OK3aMeH

[Tpyl1 ymers cBOGOIHO
OIEPHUPOBATH MOHATUSIMMU:
MOCJIEI0BATENbHOCTb,
apudMeTHIecKas mporpeccus,
reoMeTpHyecKasi Mporpeccus,
OECKOHEYHO yOBIBArOIIIAs
reoMeTpryIecKasi Iporpeccus;
yYMEHUE 3a/1aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C
MOMOIUIBIO PEKYPPEHTHBIX (HOPMYIT

JIeMOHCTpHpYeT yMEHHUe
cBOOO/IHO ONIEPUPOBATH
TOHSATHAMHU:
HOCIIeIOBATENBEHOCTb,
apuQmeTHuecKas Iporpeccus,
reoMeTpUYIecKast TPOTPECCHs,
0ecKOHEeuHO yObIBaroIIast
reoMeTpUYecKast TPOTrpeccHs;
yYMEHHE 3a/1aBaTh
HIOCIIeIOBATEIFHOCTH, B TOM
YHCIIe C TIOMOIIBIO

PEKYPPEHTHBIX (opMyI

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnnuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH

[Ipy12 ymers onepupoBathb
HOHATUSMU: HEIPEPBIBHOCTh
(GyHKIMHU, aCUMITOTHI Tpaduka
byHKIIMH, TIEpBast U BTOpast

JleMOHCTpHpYET yMEHHe
OTIEPUPOBATH TIOHATUSIMH:
HENPEPHIBHOCTh (PYHKITUH,
ACUMIITOTHI rpaduka

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KontpomnbHbIe pabOThHI




npon3BoHas (HYHKIIUH,
TeOMETPUUCCKUI U (PU3NIECKUI
CMBICTI TPOU3BOTHOM,
nepBooOpa3Hasi, onpeaeIeHHBIN
MHTETpajl; yMEHHE HaXOUTh
acCHMIITOTHI rpaduka GyHKINY;
YMEHHE BBIYHCIIATH IPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULIUH (DYHKIUI, HAXOIUTh
ypaBHEHHE KacaTeIbHOHU K rpaduky

byHKIUA

(dbyHKIIMH, TIEpBasi U BTOpast
MIPOU3BOIHAS (PYHKIUH,
F€OMETPUUYECKUH U
(bu3nYeCcKuil CMBICI
IIPOU3BOJIHOM, IEpBOOOpa3Has,
ONPEACIICHHBINA UHTETPal;
YMEHHE HaXOJUTh AaCUMIITOTHI
rpaduka GyHKIUU; YMECHHUE
BBIYUCIISATH MPOU3BOAHbBIE
CYMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3ULIUU
(byHKIUH, HAXOTUTh
ypaBHEHHE KacaTeJIbHOM K
rpaduKy QyHKIHH

NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3aMeH

[Ipy13 ymeHue ucnoab30BaTh
IIPOU3BOHYIO JUIsl UCCIIEI0BAHUS
GyHKUUH, U1 HAXO0XKCHUS
HAWIY4IlIero peueHus B
IPUKJIAJHBIX, B TOM YHCIe
COLIMATIbHO-3KOHOMMYECKUX U
du3nyeckux 3anavax, s
OIpeziesIeHUs] CKOPOCTH U
YCKOPEHHUSI; HaXOAUTh IJIOLIAIU U
00BeMBI (HUTYp C TOMOILLBIO
UHTErpaia; IPUBOAUTH IPUMEPHI
MaTeMaTUYECKOTr0 MOJIETTUPOBAHUS C
noMoIibio AuddepeHuanbHbIX
ypaBHEHUH

JleMOHCTpHUpYET yMEHHE
WCIIOJIB30BAThH TPOU3BOJHYIO
U1 UccieIoBaHUs (DYHKIIMH,
JUTSL HAXOKJICHUS HAMITY4IIIero
peleHysl B IPUKIIAJHBIX, B
TOM YHCJI€ COLMAIBHO-
HKOHOMHUYECKUX U
(bu3nvecKux 3amavax, s
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOPEHUST; HAXOIUTh
oA u o0beMsl GUryp ¢
MOMOIIIBIO HHTETPAa;
MIPUBOANUTH PUMEPHI
MaTEeMaTHIECKOTO
MO/ICJIMPOBAHUS C TOMOILBIO
g depeHInaIbHbIX
ypaBHEHUH

VYerHbll onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTtponbHbie paboThI
NunuBunyanbHble
yueOHbIE IPOEKTHI
OpoHTANBHBINA ONPOC
DK3amMeH

[1PG14 ymets onepupoBath
HOHATUSAMM: KOMIUIEKCHOE YHCIIO,
COIPsDKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJyJIb U apIYMEHT KOMIUIEKCHOTO
yucia, popma 3amucu KOMIUIEKCHBIX
yucen (reoMeTpuyecKas,
TPUTOHOMETPHYECKAs U
anreOpanyeckas); yMeTh
NIPOM3BOJINTH apHU(PMETHICCKHE
JeMCTBUS C KOMIUIEKCHBIMU
YHCIIaMH; TPUBOANUTH TIPUMEPHI
UCIIOJIb30BaHUS KOMIUIEKCHBIX
qrcen

JleMOHCTpHUpYyET YMEHHE
OIIEpUPOBATH MOHATHIMU:
KOMITJIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHbIE
qHcia, MOIYJIb U apTYMEHT
KOMILJIEKCHOTO 4YHcia, popma
3aIMCH KOMIUIEKCHBIX YHCell
(reomeTpuyeckas,
TPUTOHOMETpHUYECKAst U
anreOpanyeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHyecKre JeHCTBUS C
KOMIUIEKCHBIMHU YHCIIaMHU;
MPUBOAUTH MPUMEPHI
WCTIOJIH30BAHUS KOMITJICKCHBIX
qucen

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe
y4eOHBIE TPOESKTHI
@pOHTAIBHBIN OIPOC
OK3ameH

[TPy15 ymets cBOOOAHO
OTIEpUPOBATH OHATUSMU: CPETHEE
apudMeTHIecKoe, MeraHa,
HauOoJIbIlIee U HANMEHBIIICE
3HAYEHUsl, pa3Max, JUCTIEPCHS,

JleMOHCTpHUpYET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHAMU: CpeIHEee
apupMeTHIecKoe, MeIaHa,
HauOoJibllIee U HAUMEHbIIEE

VYeTHbII onpoc
TectupoBanue,
[IpakTrueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbie




CTaHIaPTHOE OTKJIOHCHHE TSI
OIHCAHUS YHCIIOBBIX JTaHHBIX;
YMEHHE HCCIIeIOBATh
CTAaTHUCTUYECKHE TaHHEIC, B TOM
YHCIIe C MPUMEHEHUEM IpapuIecKuX
METOJIOB | JICKTPOHHBIX CPE/ICTB;
rpaduYecKy UCCIIeI0BATh
COBMECTHBIC HAOIIOICHHS C
MOMOIIbIO MArpaMM PacCEHBAHMS
JIMHEHHOM perpeccun

3HAUYCHUS, pa3Max, JIUCIICPCHS,
CTaHJAPTHOE OTKJIOHEHHE JIJIst
OIMCAHMS YHCIOBBIX JTaHHBIX;
YMEHHUE UCCIICIOBATh
CTAaTUCTHYECKHE JTaHHBIE, B
TOM YHUCIJIC C HpI/IMeHeHI/ICM
rpaduYeCcKuX METOIOB U
AJIEKTPOHHBIX CPEJICTB;
rpadUYECKy UCCIIC0BATh
COBMECTHBIC HAOJIIOICHHS C
MTOMOIIBIO JHarpaMm
pacceuBaHus U JMHEUHOU
perpeccuun

y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[1Py16 ymerp HaXOqUThH
BEPOSITHOCTU COOBITHH €
UCIIOJIb30BaHUEM TpapuUIeCcKUX
METO/0B; IPUMEHSTb Ul PELICHUs
3aa4 GOpPMYJIbI CIIOKCHUS U
YMHOXXEHUS BEpOSITHOCTEH,
dbopMyITy IMOTHON BEPOSTHOCTH,
dopmyny bepnynu,
KOMOWHATOpHBIE (DaKTHI U
(opMyIIbl; OLIECHUBATh BEPOSITHOCTH
peaIbHBIX COOBITHI; yMEHUE
OIIEepUPOBATH MOHATHIMU:
Cy4aifHasi BEJIMYHMHA,
pacrpeziesieHue BEpOsITHOCTEH,
MaTeMaTUYeCKOe OXKUIAHNE,
JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHME CITy4allHOW BEJIMYMHBI,
(GyHKLIUU pacipeieseHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MI0KAa3aTeIbHOIO U HOPMAJIBHOTO
pacnpeeneHnil; yMeHue
HCIIOJIb30BaTh CBOMCTBA N3Y4YEHHBIX
pacrpeneseHui 1 peleHus 3a1ay;
3HAKOMCTBO C IOHSATUSMU: 3aKOH
OOJIBIINX YHCEII, METO/IBI
BbIOOPOYHBIX HCCIIEI0BAaHUM;
YMEHHE TPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI
B IIPUPOAHBIX M OOIIIECTBEHHBIX
SABJICHUSAX

JleMOHCTpHUpYET YMEHHE
HaXO/UTh BEPOSITHOCTU
COOBITUH € UCTIOJIB30BAHUEM
rpadu4ecKux METO/I0B;
MPUMEHSITD JUIsl pELICHUs
3aa4 GOpMYIIbI CIOKEHUS U
YMHOKEHHS BEPOATHOCTEN,
dbopMyny moaHOH
BEPOSITHOCTH, (POPMYITY
bepnynnu, koMOUHATOpHbIE
(bakThl U POPMYIIBL; OLICHUBATH
BEPOSATHOCTH peaibHbIX
COOBITHIi; yMEHHE
OIIEpUPOBATh NOHATUIMHU:
Cly4aiiHasi BeJINYHMHA,
pacnpeeseHue BEpOsTHOCTEN,
MaTeMaTHYeCKOe OXKHUIAHUE,
JUCIIEpCUs U CTaHJApTHOE
OTKJIOHEHHE CIIy4aliHON
BEJIMYUHBI, PYHKIIUH
pacnpesiesieHus U IUIOTHOCTH
paBHOMEPHOTO,
IIOKAa3aTeIbHOIO U
HOPMAJILHOTO pacipeaesieHu;
YMEHHE UCIIOJIb30BATh
CBOMCTBA N3yYEHHBIX
pacnpeneseHui A peleHus
3a/1a4; 3HAKOMCTBO C
MOHATHUSAMU: 3aKOH OOJIBIINX
YHCell, METOAbI BEIOOPOUHBIX
HCCIIEI0OBaHU; yMEHUE
MIPUBOJIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
qucell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTposbHbie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[1Py17 ymeTs cBOGOHO
OIIepUPOBATH MOHATUAMU: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUHN yToJl,

JleMOHCTpHpYeT YMEHHE
CBOOOJTHO OTIEPUPOBATh
NOHATUAMU: TOUKA, ITpAMad,
TJIOCKOCTD, IPOCTPAHCTRO,

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KontpomnbHbIe pabOThHI




JIBYTPaHHBIN YTOJI, TPEXTPAHHBIN
yroJi, IepeceKarouecs,
napaielibHble U CKpellBaroLIecs
IpsIMbIE, TAPAIIIEIIBHOCTD U
HEePHEHIUKYIAPHOCTD MIPSIMBIX U
IIJIOCKOCTEM, YTOJI MEXIY IIPSIMBIMU,
yroJl MeXAY NPSAMON U IIIOCKOCTHIO,
YroJl MEXY IIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUH 3a1a4
U3y4eHHBIE (DAKTBI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh
pa3mepbl 00BEKTOB B OKpPY KaIOIIEM
MHpE; YMEHHE ONepHpPOBATh
HOHSTUSMH: MHOTOI'PaHHUK,
CeueHHe MHOIOIpaHHHKa,
IPABWJIbHBIM MHOTOIPaHHUK,
npu3Ma, nupamua, purypa u
MOBEPXHOCTh BpallleHus, IUJIUHP,
KOHYC, Imap, cepa, pa3BepTka
IIOBEPXHOCTH, CEYEHUS KOHYCa U
LHWIMH]pA, NapaJuIeJIbHbIE OCH WU
OCHOBAHMIO, CEUEHHE 111apa,
IJIOCKOCTh, Kacaromascs chepsl,
LWIMH/PA, KOHYCa; YMEHHE CTPOUTh
CEYeHNE MHOTOTpaHHHUKa,
n300pakaTb MHOTOTPAHHUKH,
(Gurypsl ¥ MOBEPXHOCTH BpAIICHHUS,
UX CEYEHMs], B TOM UHUCIIE C
MIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSATh CBONCTBA
reOMEeTPUUYECKUX PUryp,
CaMOCTOSITENILHO (hOPMYIIMPOBATH
ornpezeNeHus: u3ydyaeMbIx Guryp,
BBIJIBUTaTh TUIIOTE3BI O CBOMCTBAX U
IpU3HAKaX reOMETPUYECKUX Quryp,
000CHOBBIBATh MJIM OIIPOBEPIaTh UX;
YMEHHE MPOBOJUTH KJIacCUDUKALIIO
¢buryp no pazaMuHBIM IpU3HAKAM,
BBITNOJIHATH HEOOXOIUMBbIE
JIOTIOJTHUTEIIbHBIE TIOCTPOEHUS

OTpPE30K, JIy4, INIOCKUH yToJl,
JBYTPaHHBIN yTOJl,
TPEXTPaHHbINA yrod,
IepeceKaroImecs,
napasuJiesibHble U
CKPEILMBAIOIINECS IPSIMBIE,
napajieIbHOCTh U
NIEPIEHIUKYJIIPHOCTD MIPSIMBIX
U TUIOCKOCTEH, Yroil Mexay
MPSIMBIMU, YTOJI MEXTY
IPSIMOH U INIOCKOCTBIO, YTOJI
MEX/y TUIOCKOCTSIMH; YMEHUE
UCIOJIb30BATh P PEIICHUU
3aja4 U3y4eHHbIe (PaKThI U
TEOpEMbI IIJIaHUMETPUH;
YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB B OKpYXKArOIEeM
MHpE; YMEHUE ONEpUPOBaATh
MOHATUSIMU: MHOTOI'PaHHUK,
CeueHHe MHOTOI'paHHHKa,
IIpaBWJIbHBII MHOTOI'PaHHUK,
npu3Ma, nupamua, urypa u
MIOBEPXHOCTb BpaIllEHUS,
LWINHAP, KOHYC, Wap, cdepa,
pa3BepTKa NOBEPXHOCTH,
CeueHMsI KOHyca M LMWIMHPA,
napajuieNbHbIe OCH WU
OCHOBAHUIO, CEUYEHUE I11apa,
IJIOCKOCTh, Kacaromascs
cdepsl, HUIUHAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE
MHOTOI'paHHHKa, H300pakaTh
MHOTOTPaHHUKH, (GUTYPHI U
MIOBEPXHOCTHU BpaILlEHUs, UX
CEUEHUs, B TOM YHCJIE C
ITOMOUIBIO JIEKTPOHHBIX
CPEICTB; YMEHNE IPUMEHSITh
CBOMCTBAa FEOMETPUUECKHUX
¢buryp, caMoCTOSATEIHHO
(opMyIMpOBATH OIPEACIICHUS
n3ydaeMbIX (GUTYp, BBIIBUTATH
TUIOTE3BI O CBOMCTBAX U
MpU3HAKaX T€OMETPUUECKHUX
¢uryp, 060CHOBBIBATh WIN
OIpOBEpraTh Ux; yMEeHHE
MIPOBOJIUTH KJIACCH(PUKALINIO
¢buryp no paznIuIHbIM
MPU3HAKAM, BBIITOJIHSATh
He00X0IMMBbIe
JIOTIOJIHUTEJIbHBIE TOCTPOEHUS

NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3aMeH

[TPy18 ymeTs cBOOOIHO
ONCPUPOBATH NOHATUAMMU: IJIOIAAb

JleMoHCTpHUpYET yMEHHE
CBOOOJTHO ONIEPUPOBATH

VYcerHbliil onpoc
TectupoBanue,




burypsl, 00beM UTYPBI, BETUYHNHA
yIJ1a, pacCTOSHUE OT TOYKHU J0
IUTOCKOCTH, PACCTOSTHHE MEXITy
IPSMBIMH, PACCTOSTHUE MEXKILY
IUTOCKOCTSIMH, TUIOIIATb C(hephl,
IUIOINAb MOBEPXHOCTH TUPAMHU/IBL,
NpU3MBI, KOHYCa, IUIUHAPA, 00beM
KyOa, MpsIMOYTOJILHOTO
napaJulelenueaa, MMPaMuIbl,
IPU3MBI, HWIMHAPA, KOHYCa, 1apa;
yYMEHHE HaXOIUTh OTHOILICHNE
00BbeMOB MTOAOOHBIX QUTYP

MOHATHUSIMU: TIJIOIA]Th
¢burypsl, 006eM GUTypHI,
BEJIMYMHA yTJIa, PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosiHAe MEKIY TPSIMBIMHU,
paccTosiHue MEeXIY
TUTOCKOCTSIMU, TIJIOMIA]Th
cdepsbl, MIomaab
MTOBEPXHOCTHU TTHPAMHU/IBI,
MPU3MBI, KOHYCa, IWIHHIPA,
00beM Ky0a, MpSIMOYTOJILHOTO
napaiesienumnes1a, IupaMuIbl,
MPHU3MBI, IWIMHIPA, KOHYCA,
1rapa; yMeHrue HaxoIuTh
OTHOIIIEHHE 00HEMOB
1oT0OHBIX QUTYp

[IpakTrueckue paboThI
KonTtponbHbie paboThI
NunuBunyanbHbie
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
DK3amMeH

[TPy19 ymets cBOOOAHO
OTIepPUPOBATH TOHATHIMU:
JBYDKEHUE, NTapajiesIbHbIA epeHoc,
CUMMETpUS Ha IUIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT,
npeoOpa3zoBaHue Mo00us,
no100HbIE PUTYPBI; YMEHUE
pacro3HaBaTh paBHbIC U MTOJA00HBIE
(GuUrypsl, B TOM 4HuClie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE
MCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOIIECHHS, HAXOTUTh
reoMeTpUYecKue BeTUYNHBI (JITTMHA,
yroJi, IUI0IIa b, 00bEM) IIPH
pEeLIeHUHU 3aj]a4 U3 APYTUX Y4eOHBIX
IPEIMETOB U U3 pealIbHOM KU3HU

JleMOHCTpHUpYET yMEHHE
cBOOO/IHO OIEPUPOBATH
MOHATHUSIMH: IBUYKEHUE,
NapajuIeIbHbIN IIEPEHOC,
CUMMETpPHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT,
npeoOpazoBaHKe MO00Us,
o100HBIE (PUTYPBI; YMEHUE
pacrno3HaBaTh paBHbIE U
10/100HbBIE PUTYPBI, B TOM
qucie B IPUPOJIe, UCKYCCTBE,
apXUTEKType; YMEHHE
UCIOJIb30BATh
reOMETPHYECKUE OTHOIICHUS,
HaXO/UTh T€OMETPUYECKHE
BEJIMYUHBI (JJTMHA, YTOI,
IJI011a/1b, 00BEM) MPHU
peleHnH 3a1a4 U3 APYrux
y4eOHBIX IPEAMETOB U U3
peabHON )KU3HU

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKThI
@DpoHTaNBHBINA 0NIPOC
OK3aMeH

[TPy20 ymeTb cBOOOIHO
OIEPUPOBATH MMOHATUAMU:
MPSIMOYTOJIbHASL CUCTEMA
KOOpAuHAT, BEKTOP, KOOPAWHATBI
TOYKH, KOOPJUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOpA HA
YHCII0, PA3JI0KEHHE BEKTOpa 10
0a3uncy, CKaJIsIpHOE TTPOU3BENICHHUE,
BEKTOPHOE MPOU3BEICHUE, YTOJI
MEXIy BEKTOpaMU; YMEHUE
UCTIONIb30BaTh BEKTOPHBIN U
KOOPJAWHATHBIA METOJ JIJIs1 PEICHUS
TeOMETPHUECKUX 3aJ1a4 U 3a7a4
JIPYTUX y4EOHBIX MPEIMETOB;
OIIEpUPOBATH IIOHATUAMU: MaTpULIA
2x2 u 3x3, onpeaeauTeab MaTPUILbI,

JleMOHCTpHpYEeT yMEHHe
cBOOO/IHO ONEPUPOBATH
MOHATUSMU: TIPSIMOYTOJIbHAS
crcTeMa KOOPAWHAT, BEKTOD,
KOOPAMHATHI TOUKH,
KOOpAWHATBI BEKTOpA, CyMMa
BEKTOPOB, IPON3BEACHNE
BEKTOpa Ha YHCIIO,
pasioXeHue BEKTopa Mo
0a3ucy, CKasIpHOE
MIPOU3BEJICHNE, BEKTOPHOE
MIPOU3BEIICHNE, YTOII MEXKITY
BEKTOpaMH; YMEHHE
WCTIOJIh30BaTh BEKTOPHBIN U
KOOPJAMHATHBIN METOA IS
peIIeHsI TEOMETPUICCKHUX

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTposabHble paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH




F€OMETPUUYECKUN CMBICIT
OIpeAEIUTENS

3a/1a4 ¥ 33714 JpYrux
y4eOHBIX TPEAMETOB;
OIIEpUPOBATH NOHATHIMH:
MaTtpuna 2x2 u 3x3,
OIIPEACINTENb MAaTPHLIBI,
F€OMETPUUYECKUIN CMBICIT
ONIpEACIIUTEINS

[1Py21 ymerp MozenMpoBaTh
peasbHbIE CUTYAIMH Ha SI3bIKE
MaTEMAaTUKH; COCTaBIISITh
BBIPa)KEHUS, YPAaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a]1a4H, UCCIIEI0BATh
[IOCTPOEHHBIE MOJIEIH C
UCIOJIb30BaHUEM alnapaTa
anreOpbl, HHTEPIPETUPOBATH
HOJIy4EeHHBIH pe3yibTaT; CTPOUTh
MaTeMaTUYECKUE MOJIENH C
HOMOIIBIO T€OMETPUUYECKUX
MOHSATHI U BEJIMYHH, PEIIaTh
CBSI3aHHBIE C HUMH NIPaKTHUYECKHUE
3a/1a4M; COCTaBJISITh BEPOSITHOCTHYIO
MO/IeJIb M UHTEPIIPETUPOBATh
MOJIyYEHHBIH pe3yJbTaT; peuarh
IPUKJIAJHBIE 33a]]a4i CPEICTBAMU
MaTeMaTUYeCKOT0 aHallu3a, B TOM
YHCJIE COLUATIbHO-9KOHOMUUYECKOTO
U (PU3UYECKOTO XapaKTepa

JleMOHCTpHUpYET YMEHHE
MOJIETIUPOBATh pPeajbHbIC
CUTYAallUH Ha SI3bIKE
MaTEMaTHKH; COCTaBIIATh
BBIPA)KCHMS, YPABHEHHU,
HEPABEHCTBA U UX CHUCTEMBI 110
YCIIOBUIO 33[1a4M, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEIIN C
HCIOJIb30BAHUEM aIlapara
ayreOpbl, HHTEPIPETUPOBATD
IIOJIyYEHHBIN pe3yJsbTaT;
CTPOUTh MaTEMaTUYECKUE
MOJEIH C TOMOLIBIO
TFE€OMETPUUYECKUX MTOHATUH U
BEJINYUH, PEIIATh CBSI3aHHBIE C
HUMHU IPaKTUYECKUE 3a]auu;
COCTABJISITh BEPOSTHOCTHYIO
MOJI€Nb U UHTEPIPETUPOBATH
IIOJTYYEHHBIN pe3yJIbTaT;
peuaTs IpUKIaJaHbIe 3a1a4U
CpeICcTBaMU MaTEMaTUYECKOIO
aHanau3a, B TOM 4HCIIe
COLIMATIbHO-)KOHOMUYECKOTO U
(U3MYECKOTo Xapakrepa

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KouTposbHubie paboThl
NuauBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[1Py22 ymenue BbIOMpaTh
HNOAXOJALINN METOJ JUIs PEILICHUS
3a/1a4M; IOHUMaHUE 3HAaYUMOCTH
MaTEMAaTUKHU B U3y4YEHUHU
IPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIEHUI; yMEHUE
pacro3HaBaTh POSBICHUE 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE, YMEHUE
MPUBOJIUTH MPUMEPDI
MaTEMAaTUYECKUX OTKPBITUI
POCCUICKON 1 MUPOBOU
MaTEMaTUYECKON HAyKU

JleMOHCTpHUpYyET YMEHHE
BBIOMPATH MOJAXOIALINNA METO
JUISL peIeHUs 3a/1a4u;
IIOHUMaHNE 3HaYUMOCTHU
MAaTE€MaTHKHU B U3yYEHUU
MIPUPOJHBIX U OOIECTBEHHBIX
MPOLECCOB U SIBICHUI; YMEHUE
pacro3HaBaTh IPOSIBIICHUE
3aKOHOB MaTEMAaTUKH B
HCKYCCTBE, YMEHUE IIPUBOAUTH
MIpUMEPBI MATEMATHYECKUX
OTKPBITUHA POCCUMCKON U
MHPOBOM MaTeMaTH4ECKON

HayKH

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThl
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH

2. KoMIJIeKT KOHTPOJIbHO-0LIEHOYHBIX CPeICTB.

2.1. Texkyuuii KOHTPOJIb

KonTtpoJsbHas padora Ne 1 (BX0AHOM KOHTPOJIb)

Bapuanr 1.




1. Haiiure 3HaueHue Bepaskernms: (4,9 - 107°)(4 - 1079)

1
at+-—+2)-
2. Haligure 3HaYeHUE BBIPAXKEHUSL: a atl  ypua=-5.
X n X n 29
—+ - tx=——.
3. Pemute ypasnenue: 12 8 6

4. B xopoOxke 14 makeTHKoB ¢ 4YEpHBIM YaeM U 6 TaKETUKOB ¢ 3e1¢HbIM yaeM. [laBen
HayraJ BbIHUMAET OJIMH MakeTHK. KakoBa BEPOATHOCTh TOrO, YTO 3TO MNAKETHK C
3eJIEHBIM YaeM?

2
5. Haiimute 3Ha4enue a no rpaduky dysxmun ¥ — ¥ +ox+ ¢ m306paxkeHHOMY Ha
PHUCYHKE.
\ YA
1
O booox
1)1 2)1 3)2 4)3

2
6. Pemmite mepagencreo: < 201
B omeeme yxaoicume HoMep NPpasuibHO20 6aPUAHMAL.

1)(—00, —19) U (19, +°°)
2)(—o0; =19 U[19;+-0)
4[—19;19]

7. 3 nmyHkta A B myHKT B, paccrosHMe Mexay KOTOpbIMH 45 KM, BbIEXall
Benocunenuct. Yepez 30 MUH Beiea 3a HUM BbIEXal BTOPOM BEJIOCUIIEIUCT,
KOTOpbIN mpuObUT B MyHKT B Ha 15 MuH pansine nepBoro. KakoBa ckopocTh
NEPBOrO BEJIOCUIEANCTA, €CIM OHA Ha 3 KM/4 MEHbILIE CKOPOCTH BTOPOTO
BeJIocHUIieaucTa?

8. OcHoBaHus paBHOOEIPEHHON Tpareuuu paBHbl 8 1 18, a mepumeTp paBeH 56.
Hangure miomans Tpaneuumu.

Bapuanr 2.
24

1. Halinute 3Ha4eHUE BBIPAKEHUS: 3,22

16 4

5= =

2. Haiinure 3HaueHue BeIpakeHus. 4a—a a mpua=—12.



1342 —x+1
3. Pemute ypaBHEHUE: 4 '

4. PoauTenbCKUil KOMHUTET 3aKymuj 25 TMa3ioB Jid TOJAPKOB JETAM Ha
OKOHYaHHWEe rojaa, u3 HUX 15c¢ mammuamu u 10 ¢ Bugamu ropojoB. [lomapku
pacrpenensoTcss ciiydaiiHbIM oOpa3zoM. Halimute BepossTHOCTH Toro, uro Tose
JIOCTAHETCS Ma3Jjl ¢ MAIIUHOM.

2
5. Haiinure 3HA4YEHHUE a 110 rpaduky dynxmn Y~ X +bx+ c
M300paKEHHOMY Ha PHCYHKE.
| YA/
1
O b
-1 2)1 3)2 4)3

6. Pente HepasencTso 9% —4(2x +1) > —8.
B omeeme yxasicume Homep NpasuibHO20 6apuaHma.

1) (—4; +0)
2)(—12; +o0)
3) (—o0; —4)
4) (—o0; —12)

7. B depMepckoM XO03siCTBE MOJ Tpeuynxy ObUIO OTBEACHO jaBa ydacTka. C
nepBoro ydactka cobpanu 105 11 rpednxu, a co BTOPOro, Iioliajab KOTOPOTO Ha
3 ra Oonbmie, codpanu 152 1. Haifnure muomanb KaXXIoro ydacTka, €CIH
M3BECTHO, YTO YPOXKAMHOCTh IPEUMXU Ha MEPBOM ydacTke Obla Ha 2 11 ¢ 1 ra
OoJBIIIEe, YeM Ha BTOPOM.

8. Haitnure Benmuuuny yrina AOE, ecnu OE — Ouccextpuca yrina AOC, OD —
ouccektpuca yrima COB

I N

KonTpoabnas padora Ne 2
Tema. IIpsiMmble U IIIOCKOCTH B IPOCTPAHCTBE.
B-1 B-1I
1. IIpssmeie AB, AC u AD nonapHo 1. Ilpssmeie AB, AC u AD nomapno



NEepIECHNKYJIApHBL. Halnre nmuny
orpe3ka CD, ecitu AB=5cm, BC=8
CcM,

AD =6 cm.

2. BepxHH€ KOHIIBI IBYX BEPTUKAJIBHO
CTOSILLIUX CTOJIOOB, y/laJ€Hbl Ha
paccrosinue 3,4 M U COECIMHEHBI
nepeKyIanHon. Beicota oqHOTO
ctosibas,8 M, a npyroro 3,9 m.
Haiinure nimvHy nepekiiainHsbl.

3. VI3 TOYKM K INIOCKOCTH TIPOBEICHBI
JIBE HaKJIOHHBIC. HalauTe 1InMHbI
HaAKJIOHHBIX, €CJIA HaKJIOHHBIE
OTHOCATCS Kak 1:2, a mpoekuuu
HAKJOHHBIX PaBHBI 1 cM 1 5 cM.

NEpIEeHINKYJIApHBL. Halnure nnuny
otpe3ka CD, eciu AB=3cm, BC=7
CM,

AD =5 cm.

2. IlpoBosoka gauHou 15 M
IOPOTSHYTa OT CTOJI0A, T/Ie OHA
MPUKPEIIEHA HAa BBICOTE & M OT
MOBEPXHOCTH 3€MJIU, K JOMY Ha
BeicoTy 20 M. Haiinure paccrosiHue
OT JI0OMa J0 CTOI0a

3. VI3 TOYKM K IUNIOCKOCTH TPOBEICHBI
JIBE HaKJIOHHBIC. Haligune MinHbI
HAKJIOHHBIX, €CJIU HAKJIOHHBIC
OTHOCATCS Kak 1:2, a nmpoeKkuuu
HaKJIOHHBIX paBHbBI 1 cM U 4 cMm.

Kourpoabnas padora Ne 3
Tema. KoopauHaThl 1 BeKTOPbI B IPOCTPAHCTBE.

B-1
1. Bepmunsbl TpeyrojiibHuka ABC

3aJlaHbl KOOpJAWHATaAMHU
A(L-2;2), B(3,0,2), C(-12,0)

Havinure nnmuny menuanbl AM.

2. Beraucnute yroi Mexay IpsiMbIMU
AB u CD, ecin A(5; -8; -1), B(6; -8; -
2), C(7; -5; 11), D(7; -7 ;9)

3. IIpu xakOoM 3HAYEHHUH N BEKTOPBI
a(2;5;-1) u b(n;31) B3auMHO
NEPIEHIUKYIISIPHBI?

4, Jlanbl BEKTOpBI AB(-3;511) U
BC(6;m;n). Ecau Toukn A, B u C nexar

Ha OJTHOU MPSIMOM, TO YEMY PaBHA
Pa3HOCTb M —n.

S Haigurte momaab Tparnenuu,
BEPIIMHBI KOTOPON UMEIOT KOOPAUHATHI

(1;1), (10;1), (5:9), (2;9).

B -1l
1. B tpeyronbauk ABC C OCHOBaHUEM
AC BEpUIMHBI UMEIOT KOOPAUHATHI
A(37,-4), B(-2,-11), C(1.3,0).
Havinure nnvny cpeanent tuaun AN.

2. Bpruucnure yroy Mexay npsMbIMUA
AB 1 CD, ecit A(-6; -15; 7), B(-7; -15;
8),C(14;-10;9), D(14:-10; 7)

3. [Ipu kakoMm 3HAYCHUHU m JJTHHA BEKTOpa
a(m;3;—m) He mpeBocxXoauT 9?7

4 Jlanbl BEKTOpHI AB(-2;6;14)u BC(m;n;7).
Ecnn Ttoukn A, B u C nexat Ha OTHOH
psSIMOM, TO YeMY paBHa CymMMa m -+ n.

S Haiigurte nmomaab Tparemnuu,
BEPIIMHBI KOTOPOH UMEIOT KOOPAUHATHI

(1;1), (10;1), (8;7), (5:7).




Konrpoabnasi padora Ne 4
Tema. OcHoBbI TpUTrOHOMETPUHU. TpUroHOMeTPHYECKHE (PYHKIIUM.

B-1

1 Brruncnure
2sin870° ++/12 cos570° —tg60°

2 YHpocTUTh BBIpAKECHUE
sin(%—t)tg (-t)
T
—+t
cos(2 +1)

3 JIOKaXXUTE TOXKACCTBO

B-1l

Brerunciaure
a) 4cos840° —/48sin 600° + tg?60°

2 YOpoCTHUTH BBIPAKEHUE
cos(% +t)ctg (-t)
. T
Z—t
sm(2 )

3 JIOKa)XXUTE TOXKASCTBO

Cti:coszx O gin2x

tgx + Cctgx tgx + ctgx

4 Bruruucaure 0055£+5in£ 4. Brruuciaute sin3—”—sin7—”
12 12 10 10

KonTpoabnasi padora Ne §
Tema. IIpousBoaHas ¢pyHKIHHU, €€ IPUMEHEHHE.

B-1 B-1I
1. Haiinute f'(x)u f'(x,), ecnu 1.Haitaute f'(x)u f'(x,), ecnu
f(x)=-5x" +4x* +6x> —2x +3,x, =1 f(x)=3x>-12x* +6x +2,%, =1

o [ 2 1
2. Haiigute f'(x), ecau f(x):§X+2 2. Harigure f'(x), ecmu f(x)= XX +3
X — -

3. Haligure sxcTpemMmyMbl QyHKIIMH
f(x)=—2x* +4x+1

4. Uccnenyiite PyHKIUIO U

nocTpouTe ee rpaduk  y=x°-3x +1

3. Haiimure skcTpeMymbl PyHKITHU:
f(x)=4x* —16x+1

4. Uccnenyiite PyHKITUIO U TTIOCTPONTE

ee rpadpuk  y=x*+3x +1

5. IlpsiMast y = 7x — 5 TlapajuiebHa 5 1psamasty =—4x-11 sABIseTCH

KacaTelbHOU K TpaduKy GyHKIIUN
y =x* +6x —8. Haiinure abcpccy TOUKH

KaCcaHu:.

KacatelbHOU K TpaduKy QyHKITUN
y=x*+7x? + 7x—6 Halinmure abcuuccy
TOYKH KaCaHUSI.

KonTpoabnas padora Ne 6
Tema. MHOroOrpaHHHMKH M TeJIa BPallleHUs

B-1 B -1l
1. Halimute BBICOTY IPSIMOYTOJIBHOTO 1. Pebpa mpsiMOyToJIbHOTO
MapajyieIenunea, €Ciiu CTOPOHbI napajyIeICuneaa, BBIXOIAIINE U3



OCHOBaHUA 2 U 4, a IUaroHajab €ro paBHa | OJIHOW BEPILIHUHBI, PaBHHI 2, 3, 6.

3vV5 oM

2. OcHOBaHUE MPSMOUN TIPUMBI —
MPSIMOYTOJIBHBIN TPEYTOJIBHUK C

0
KaTeToM 6 CM U OCTPBIM yriom 45 .

BricoTa mpu3mbl paBeH 8 cMm. Haiiaure

Ijiomanab IIOJTHOM IMOBCPXHOCTHU
IIPU3MBIL.

3. IlpAMOyTONBHBIN TPEYTOIBLHUK C

KaTE€TOM 5 CM W TMHOTeHy30i 13 cMm.
BpaniaeTcsi BOKPYTr OOJBIIET0 KaTeTa.

Halinnte miomanb 0CEBOrO CEUEHUS
MOJYYEHHOIO TeJla BPAILLCHUS.

Haiinure ero nuarosaib

2. B npaBUiIbHON YETHIPEXYTOJIBHON
NMpaMHUJIe CTOPOHA OCHOBaHUA 6 CM,
oAb O0KOBOM MOBEPXHOCTH B
JIBa pa3a 0oJIbIIe MIONIaan
ocHoBanus. Haiimute anmodemy
OOKOBOI rpaHu

3. KBazgpar ¢ quarosaipio 32 ¢M
BpAILIAETCA BOKPYT OJIHOM U3 €TO
cTopoH. Haiiaure mmomans 0ceBOro
CEUYEHUS MOJYyYEHHOTO Teja
BpAIlICHUA.

KonTpoasnas padora Ne 7
Tema. IlepBooOpa3Has pyHKIUM, ee IPUMEHECHHE.

B-1

1. lokaxure, uto GpyHkmus F(X)
SBJISIETCSI TIEPBOOOPA3HOM TSI
¢dynkuuu f(X), ecru:

F(x)= x®-5x* +7x-11wu
f(x) =3x* —10x+7
2. Haiinure nmepBoOOpa3Hyto s
GyHKUIUU:

a) f(x) = cos x; 0) f(x) = %XS

3. Brruncnure onpeaeaeHHbIN
WHTETPAIL:

5 7
a) I4dx; 6)Jl‘§dx; B)_[(X+2)dx_
1 0 1

4. Haitnure Ty nepBooOpasnyto F(X)
TSt QYHKITUU

f(x) = 4x® —8x, rpaduk KOTOpOii
npoxoaut yepe3 Touky A(1;3).

5 . Beruncnure miomanb GuUrypsl,
OrpaHUYEHHYIO JTHHUSMU

y=x>,y=0,x=1x=3

B-—1I

1. lokaxkute, uto GpyHkuus F(X)
SIBJISIETCS TIEPBOOOPA3HOM ISt
¢ynkuuu f(X), ecmu:

F(X) = x®+4x* -5x+7 u
f(x) = 3x* +8x-5
2. Haiinure nepBooOpa3Hyto 1is
GyHKUIMHA:

a) f(x) = sin x; 6) f(x) = %Xs

3. Briunciure onpeneneHHbIn
UHTETpaJl:

7 2 5
a) j3dx;6)J§dX; B) I(x+3)dx
2 0 1

4. Haitnute Ty nmepBooOpasnyio F(X)
JUTst QYHKITAN

f(x) =3x” +4x, rpaduk KOTOpOii
npoxoauT yepe3 Touky A(1;5).

5. BeruuciuTe miomanb GUrypesl,
OrpaHMYEHHYIO JIMHUSAMH
y=x%,y=0,x=1x=2

KonTtpoJuabnas pabdora Ne 8
Tema. Crenenu u kopHu. CTeneHHass QyHKIMS.



B-1

3 2 3
1. Beruncnure 92 42716 4
2. Beiuucnure: a) 7+3/-216 0)

Y438

3. YopocTtuTe BhIpaXkKeHHe: a)
V5-43 5) >

V45 -27 3

4. BelHECUTE MHOXKHUTEIb U3 - ITO]]

3HaKa KopHA: a) 356  6) Y6254°b,

€CIIN a >0

1 12 1 12
5. Beruucnure: (72 —32) +(72 +32)

B-1l

5 2 1

1. Beruncimre — 164 +27°-92

2. Beruucnure: a) 6+3/-125 0)

Y3-427

3. Ympocture BoIpakeHHE: a)

V3442 5) 3
Va8 +32 Vs
4. BeIHECUTE MHOXKUTEIIb U3 - 1o

3HaKa KOpHS: a) 72
ecim b >0

1 1\? 1 1
5. Beruuciure: (62 +22J +(62 —22

KonTpoabnasi padora Ne 9
Tema. Iloka3areabHas pyHkuus. Penienue nokasareJbHbIX YPABHEHUI.

B-1
1. Pemmre ypaBHeHue: 3% +2-3* =15

2. Pemure ypaBHEHHE:

x—1 X
z.(%j _4.(§j “1=0.
3 2

3. Pemute ypaBHEHHE:
5°%2 — 5% = 12

4. Pemiure ypaBHEHHUE:
x—2yx+1 _ (1) 2 px+3,

1) (6 = (5) -36**%;

2)3-4* +2-9% =5-6%,

B-1I

1. Pemmute ypaBHEeHue: 4* -3-2°+2=0;

2. Pemure ypaBHeHMeE:

x—1 X
s.(ij _9.@ 320,
6 5

3. Pemmre ypaBHEeHUe
9* —-7-3*=18

4. Pemmte ypaBHEHHE:
1) (Zx—S)x+3 = 0.5%- 8x—6,
2)7-81*+9-49* = 16 - 63*

Konrpoabnas padora Ne 10
Tema. Jlorapupmuueckas pyHkuus. Pemenue sorapupmuueckux
YPaBHEHUH.

B-1

1. Haiiqute o6sacth onpeeneHus
DYHKIHH y=lg 5x—3/.

B-II
1. Haiimure o0nacTe onpeneneHus

0) V256ab*,

:



2. Pemnte ypaBHEHUS: 2. Pemnrte ypaBHEHMUS:
lg?x+2lgx=8 Ig(x2—2x—4)=lgll
lg(2x)+1g(x +3)=Ig(12x—4) 1+log, (3x+1)= Iogz(x2 —5)
lg? x+2Igx =8 41g% x—2=Ig x*

log, (4~ x)+log, (1-2x)=2log, 3 lg(x—2)+Ig(x—3)=1-1Ig5

KounrpouabHasi padora Ne 11
Tema: DjieMeHTbI KOMOMHATOPUKH, CTATUCTUKH, TCOPUH BEPOSATHOCTH

B-I

1. B cronoBoit ects 4 Buma Oynouek u 3 Bujma kode. CKOJIBKO CYIIECTBYET
BapUAHTOB 3aBTpaKa ISl CTYJICHTA, €CJIM OOBIYHO OH TOKYIIAeT OJIHY OYJIOUKY U
oauH Kode?

2. B smuke nexar 12 mapukoB, JBa U3 KOTOphIX Oenble. KakoBa BpOSITHOCTD
BEITAIHNTh HayTa:
a) Oenpiii mapuk? 0) aBa OenbIX Mmapuka( BHITAIIEHHBIA IIAPUK B SAIMIUK HE
BO3Bpaniaercs)?

3. Jlana BpIOOpKa BCXOKECTH CeMsH (B mporeHTax): 97, 97, 98, 94, 96, 95, 99,
95, 93, 96.
Haiinure:

a) o0beM BBIOOpKH; 0) pazMax BHIOOPKH;

B) MOy, MeIMaHy, CpeIHee 3HaUeHHe BBIOOpKU. [locTpoiiTe MoMuron 4acTor.

4. B xopoOke nexar 36 KapTO4eK, Ha KOTOPBIX 3amucaHbl yncia ot 1 mo 36.
KakoBa BeposiITHOCTH TOTO, YTO Ha Hayraj B3sITOW KapTo4yke OyneT 3amucaHo
4YUCIIO, KOTOpO€e
a) kpatHo 4; 0) HE KpaTHO HU YUCITY 2, HU YuCity 37

5. CKOJIbKO Pa3IMYHBbIX YETHIPEX3HAUYHBIX YHCENI MOXKHO COCTaBUTH U3 1udp 0,
1,3, 5,7, ecnu B KaKJIOM YUCJIE HU OJIHA U3 (P HE MOBTOPSETCS?

6. B norepee 50 OuneroB, U3 HUX 8 BBIMIPHINIHBIX. Haiinure BeposTHOCTH
TOT0, YTO U3 MATHU KYTUICHHBIX OUJIETOB

a) Ba OyyT BBIUTPHIIIHBIMU? 0) HE MEeHEee ABYX OyyT BBIMTPBIIIHBIMU?

B- Il

1. B rapaepobe y neBymku ecTh 7 BHAOB O7y30K M 3 Buaa 000K. CKOJIBKO
CYILIECTBYET BapUaHTOB BHIOOpA KOCTIOMA, €CJIM OOBIYHO OH COCTOUT U3 OJIy3KH
U 100Ku?

2. B Baze nexar 15 koHder, mATh W3 KOTOPBIX IOKoJagHble. KakoBa
BPOSITHOCThH BBITAIITUTH HAyTa/:

a) MIOKoJIaIHYI0 KOH(peTy? 0) TpH MIOKOJaHbIE KOH(ETHI?

3. Jlana BbpIOOpKa KOJMYECTBA HOBOPOXKICHHBIX B ropojie A Ha MPOTSKEHUU
necatu  guen: 56, 49, 51, 46, 48, 50, 46, 48, 49, 5lI.
Haitgure:



a) 00beM BbIOOpKH; 0) pa3mMax BIOOPKH;

B) MOAy, MeIuaHy, cpeiaHee 3HaueHue BbIOOpKU. [locTpoiiTe rucTorpammy
4acToT.

4. B kopoOke mnexaT KapTOYKM Ha KOTOPBIX 3amucaHbl OYKBBI CJIOBa
OCHOBATEJIBHOCTDB. KakoBa BEpOSITHOCTh TOTrO, YTO Ha HAyraJ B3STOU
KapTouke OyzeT 3anucana Oyksa: a) O; 6) E?

5. CKOJBKO pa3iIMUYHBIX YETBIPEX3HAUHBIX YHCEN, KPaTHBIX IISITH, MOYKHO
coctaBuTh u3 mudp 1, 3, 5, 7, 9, ecnu B KaxaAOM 4Ynciae HU OnHA U3 1udp HE
noBTopsierca’?

6. B kmacce 12 yuammxcs, U3 HUX 5 YBJIEKAIOTCS KJIACCUYECKOW MY3BIKOM.
HalimuTe BEpOATHOCTH TOro, YTO M3 TPEX BBIOPAHHBIX HAyrajJ YyYalluxcs
a) IBOE - JIIOOMTENM KJIACCUYECKOM MY3bIKM? O) HEe MeHee ABYX OyayT
JTHO0UTENIMU? KITACCUYECKON MY3BIKU?

Kounrpoabnasi pa6ora Ne 12
Tema: YpaBHeHMSI M HEPABEHCTBA.

B-I B -1l
1. Pemute ypaBHEHUE 1. Pemmrte ypaBHEHUE
2x+3 X—-3 2x+4 x-4
_ =0 - =0
x* =2x  x*+2x x> =% xX*+X
2. JlaHo ypaBHEHUE 2. JlaHo ypaBHEHUE
2c0s® X +2sin2x =3 2sinx* +3cosx=0
a) Pemute ypaBHeHue a) Pemre ypaBHeHue
0) YKkaxxute KOpHU JAHHOTO 0) YKaxxuTe KOpHU JAHHOTO YPaBHEHUS,
ypaBHEHHUSI, MPUHAAISKAIIIE NPUHAAISKAINE TPOMEKYTKY [47,57]
IPOMEKYTKY [_37”-_1}
27 2
3 Pemmre HepaBeHcTBa (X~2)(x-4)
3. Pemure HEepaBeHCTBA! X+ 3
(x—2)(>;+2) <0
X log, (1,6x +36,8) > -2

log,;(3x+1) <-2

6

1 X2+2 [1)3)( 8x2+7 > 83x+5
- > =
2 2

Kpurepuu oueHuBanus:

KauecTBeHHas olleHKa HHANBUTyaIbHbIX
PesynpratuBHOCTH .
00pa30BaTeNIbHBIX JOCTH)KCHUN
(IpaBUIIbHBIX OTBETOB) »
OTMETKA BepOAIbHBIN aHAJIOT
Boinonneno 4 3amanus 5 OTJIMYHO
Brimonneno 3 3anaHust 4 XOPOIIO
BeinonHeHo 2 3apaHus 3 YAOBJIETBOPUTEIBHO
Brinonneno Mexee 2 3aiaHuit 2 HEYJIOBJIETBOPUTEIBLHO




Hrorosas koHTpOIbHAsA padoTa

Bapuanr 1

3

1 1
1. Beruuciure: 93 .94
g9

2. Pemute ypaBHEHMS log,(4—X)=7

3.Jlokaxkure TOXJIECTBO

J3cos? 51—\/55"12 57 _ -15
12 12

4. Beruncnute miiomanb QUrypsl,

OrpaHUYECHHYIO rpauKOM (PYHKIIUU

f(X) =x* +5x+6, IPAMBIMUA X=-1X=-2 U

OCBIO abcIuce

5. Ia pebpa mpsIMOYTrOJIBLHOTO Tapa-
JIeNIeTUIe1a, BHIXOISIIUE U3 OJHOU
BEpIINHBI, paBHbI 2 U 3. O0beM na-

pamienenunena paseH 36. Haitnure ero

JTMaroHanb

6. Pemnte ypaBHEHHE cos2x =1-sinx

7. Pemnte HEpaBEHCTRO:

2
2X —6x+5<
2X—3

<1

Bapuant 2

log,18
2+log, 2

1. Beruuciure

x-8
2. Pemnte ypaBHEeHUE [%) Z%

3. JIoKaXuTe  TOXIECTBO
6 J—
cos” 23° +cos?113°

4. Haiijngure TOYKY MaKCUMyMa
byHKIIH Y =Xx° —3x° +2

5. KoHyc BIMcaH B IAJIUH/P.
O0beM KOHyca paBeH S 7.
Haiinure o60beM nummHapa

6. Pemmnte ypaBHeHue
(cos X —1)(tgx ++/3) =0

7. Pemure ypaBHEeHHE
4x2—2x+l +4x2+2x =20

Kpurepuu oneHuBaHusI HTOTOBO KOHTPOJIbHON Pad0ThI

KauecTBeHHas olleHKa MHANBUyaTbHBIX
Pe3ynbraTuBHOCTH .
00pa30BaTEIbHBIX TOCTHKCHUI
(IpaBUIIbHBIX OTBETOB) »
OTMETKA BepOAIbHBIN aHAJIOT
Brinonneno 7 3amaHui 3) OTJINYHO
Breimonneno 5-6 3amanuit 4 XOPOIIIO
Brinonneno 4 3amanuii 3 YIOBJIETBOPUTEIBLHO
Brinonneno Menee 4 3aganuii 2 HEYHOBJIETBOPUTEIBLHO




3amanus I MOATOTOBKM K KOHTPOJILHOM padoTre

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.

1. [Ipsimbie a u b nepecekarotcs. [psimasi ¢ siBAsieTCs CKpELIUMBAIOIICHCS ¢ MPSMOH a.
MoryT 51 ripsiMbie b U ¢ ObITh TApALIETBHBIMU?

2. IlnockocTh o MPOXOAUT uepe3 cepearuHbl 00KOBbIX cTopoH AB u CD Tpaneuuu
ABCD- touku M u N.

a) Jlokaxwute, uto AD mapajuieasHo o.

0) Haiigure BC, ecu AD =10cm, MN= 8 cm.

3. Ilpsmas MA npoxoautr uepe3 BepmmHy kBagpata ABCD u He nexur B
IJIOCKOCTH KBajpara.

a) Jlokaxwure, uto MA u BC ckpemmBaromuecs npsimMple.

B) Haiimure yrom Mexy npsimsivua MA 1 BC, ecin yron MAD pasen 60°.

4. ITpsimbie a u b nepecekarorcs. [IpsiMble a U ¢ mapayienbHbl. MOTYT JU IpsIMBIE b
U C OBITh CKpEIIMBAIOIIUMHUCS?

5. [Tnockocth o mpoxoaut vepe3 ocHoBanue AD tpanenuu ABCD. Touku M u N-
ceperHbl OOKOBBIX CTOPOH TPAarelty.

a) Jlokaxute, yto MN napajuienbHO o.

0) Haiimute AD, eciu BC =4cm, MN= 6 cM. 12

6. [Ipsmas CD npoxoaut uepe3 BepuinHy TpeyrosbHuka ABC U He JEeXUT B
mockoctu ABC. E u F- cepenunsl otpe3koB AB u BC.

a) Jokaxwure, uro CD u EF- ckpenmBaromuecs npsiMole.

6) Haiiure yron mexay npsimsivu CD 1 EF, yrom DCA pasen 60°.

BexTopsbi

1. Jlansl BeKTOpHI a U B, mpudem, a=6i-8K, b=1, ab=600.

Haiinute a) a*b; 0) 3HaueHme m, Opu KOTOPOM BeKTOopbl a u c(4;1;m)
NEepPHEHIUKYJIISPHBI.

2. Hatimure yron mexnay npsimeimu AB u CD, eciu A(3;-1;3), B(3;-2;2), C(2;2;3),
D(1;2;2).

3. Nan npasmibHbIi TeTpadap DABC ¢ peOpom a. npu cHuMMETpUU OTHOCUTEIHHO
mockoctu ABC touka D nepenuia B Touky D1. Halinure DDI.

4. Jlansl BekTOpHl a U B, mpuyeM, a=4i-3k, b=2, ab=450. Haiigute a) a*b; B)
3HAYEHUE M, IPU KOTOPOM BEKTOPHI a U ¢(2;m;8) nepneHaANKYISPHBI.

5. Haiigute yron mexay npsmeima AB u CD, eciin A(1;1;2), B(0;1;1), C(2;-2;2),
D(2;-3;1).

6. Han npasuibnbiii TeTpasap DABC ¢ peGpom a. mpu CUMMETPHUHM OTHOCUTEIIHHO
touku D minockocts ABC nepemnna B mockocts AIB1C1. Halinure paccrosinue
MEXy dTUMU TIJIOCKOCTSIMH.

MHOTOrpaHHUKHU M TeJia BPpAllleHUs

1. OcHoBaHKe NPSIMOI TPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTamMu 6 u 8
cMm. Haifnure muomanps OOKOBOM MOBEPXHOCTH TMPHU3MBI, €CIIM €€ HanOOJIbIIas
OOKOBas rpaHb- KBaapar.

2. bokoBoe peOpo MPaBWIBHOW YETHIPEXYTOJBHOW MUpPAaMUILI PaBHO 4 CM U
00pa3yeT C MIOCKOCThIO OCHOBAaHUSA YTOJ .



a) Haiinure BBICOTY TUpaMUbL;

0) HaliguTe miomaab O0KOBOM MOBEPXHOCTU IMUPAMHUIBI.

3. Pebpo mpaBuisHOro Tterpadpa DABC paBHO a. mocTpoiite cedeHue
TeTpadJipa, MpoXojsiiee uepe3 cepenuHy pedpa DA mapamienbHO IUIOCKOCTH
DBC, n HaiiguTe niaomaab STOT0 CCUCHHUS.

4. OcHoBaHUE MPSAMOIN MPU3MBI - MPSMOYTOJIbHBIA TPEYTOJIBHUK C TUIIOTEHY30M
13 cM u karetom 12 cm. HaliauTe TUIOMIAIb OOKOBOM IMOBEPXHOCTH, €CIIH €€
HavMEHbIass 00OKOBasi TpaHb- KBAJIparT.

5. BeicoTa mpaBHIIbHON YETBHIPEXYTOJbHOM NMUpaMuibl paBHa 6 cMm, a OOKOBOE
pebpo HAKIOHEHO K IUTOCKOCTH OCHOBAHMS HOX yriaoM . 60°

a) Haiimute 60xoBOE peOpO MUpaMUIbL;

0) Haiinure miomaas O0KOBOK MOBEPXHOCTH MUPAMUIBI.

6. Pebpo mpaBumpHOro TeTpadapa DABC paBHO a. mocTpoiTe cedeHue
TeTpadJipa, mpoxojsiiee uepe3 cepenunnsl pedep DA u AB napamnensHo peOpy
BC, HaliguTe mIomanas 3TOro CCUSHMS.

/. Paguyc ocHOBaHMS LMJWHIpPA PaBEH 5 CM, a BbICOTAa IWJIMHJIpA paBHA 6CM.
HaWIUTE IUIONAAb CEYEHHUs, MPOBEJACHHOTO MapajuleiIbHO OCH LWIMHApA Ha
paccTossHUM 4 CM OT HeEe.

8. Paguyc mapa paBen 17 cMm. HailiuTe TUIOHIAAb CEUCHHUS IIapa, YAAJIEHHOTO OT
ero 1eHTpa Ha 15 cm.

9. Pamuyc ocHOBaHMsI KOHYCa paBeH 3 M, a BbICOTa 4 M. HalUTE 00Pa3yIONIyI0 U
IO/l OCEBOTO CEYCHUS.

10. Beicora munmHApa 8 oM, pamguyc ocHoBaHus 5 am. llumuHap mepecedeH
MJIOCKOCTHIO MapasuiesIbHO OCH TaK, YTO B CEUCHHUM MOJIyduiics kBaapar. Haiinute
PacCTOSIHUE OT ATOTO CEUEHHUS 10 OCHU LIUIUH/IpA.

11. Pammyc cdepsl paBeH 15 cMm. HaWguTe IJIMHY OKPYXHOCTH CEUCHHS,
yIaJIeHHOTO OT LIeHTpa cdephl Ha 12 cM.

12. O6pa3yromas koHyca | HakJIOHEHa K TUIOCKOCTH OCHOBAHHUS IIOJ YIJIOM .
Haigure BpICOTY KOHYCa U IUIOLIAAL OCEBOTO CEUCHHUS.

13. OcHoBaHue MPSMOM MPU3MBI - IPSMOYTOJIBHBIA TPEYTOJIBHUK C KATETOM 6 CM
U ocTpeiM yriioM . O0beM mpu3Mbl paBeH 108 cm2. Haiinure miomanb moJHON
MOBEPXHOCTH IIPU3MBI.

14. OcHoBaHue nUpaMuAbl - OPSIMOYTOJIBHUK CO CTOPOHAMHU 6 U 8 cM. HallauTe
00beM MupaMubl, €y Bce ee O0KOBbIE pedpa paBHbI 13cM.

15. OceBbIM CcE€UE€HHEM KOHYyCa SBIISIETCS PAaBHOOCAPECHHBIM MPSMOYTOIbHBIN
TPEYroJIbHUK, MIIONIalb KOTOporo paBHa 9 m2. Haiinure 00beM KoHyca.

16. OcHoBaHuE MPSMOM MPU3MBI SBISIETCS POMO CO CTOpPOHOM 12 cM U yriom .
MeHbIiee M3 IUArOHAJIBHBIX CEYCHUU TPU3MBI SBIIETCS KBagpartom. Haiimgure
00BbEM MTPU3MBI.

17. OcHoBaHue MHUpPaMUJIBI TPEYTOJBHUK ¢ KaTeTaMu 12 u 16 cM. Bce OOKOBBIE
pebpa mupaMuasl 00pa3yrOT C €€ BBICOTOM YIUIbI, paBHbIe . Haiinure oO0bem
MUPAMHUJIBIL.

18. I[1nomaas 0CEBOTO ceueHUs KOHYCa paBHA Pa3HOCTH IUIOMIAEH OCHOBaHUH, a
paaunycsl ocHoBanui R u r. Haiiaure o0bem 3TOr0 KoHyca.

KomOunaTopuka



I. I'pynna crynenroB wusy4yaeT 10 pas3nuuyHbix AUCHUIUIMH. CKOJBKUMU
croco0aMu MOKHO COCTaBUTbH PACIUCAHUE 3aHIATHUN B TIOHENIETbHUK, €CIIH B 3TOT
JI€Hb JOJIKHO OBITh 4 pa3HbIX 3aHATHUS?

2. 10 crynentoB, cpenu kotopbix C. @eaun u A. llunos, cnydaitHbiM 00pa3oM
3aHUMAIOT odepenb B OuOInoTeky. CKOJBKO MMEETCS BapUAaHTOB PACCTAHOBKHU
CTYJIEHTOB, Korna Mexay denunbim 1 [LInnoBsiM okaxyTcest 6 CTyIEHTOB.

3. B ypue 12 6enbix u 8 yepHbix mapoB. CKOJBKHUMH CIIOCOOaMHU MOKHO BbIOpaTh
5 mapoB, 4TOOBI CpeIu HUX OBLIO: a) 5 YepHBIX; B) 3 OCNbIX U 2 YePHBIX?

4. CKOJIbBKUMH CIOCOOAMH MOKHO PACTIPEAETUTh 6 Pa3IuUHbIX MMOAAPKOB MEKIY
YETBIPbMS PEOSTUILIKAMU ?

5. 3 10 manpunkoB u 10 1eBoUek CHOPTUBHOTO Kjlacca JJIsl y4acTus B dcTadere
HaJ0 COCTaBUTb TPU KOMAaH[bl, KaKJasg M3 KOTOPBIX COCTOUT M3 MajlbuyHhKa H
neBouKd. CKOJBKMMH CIOCO0aMH 3TO MOXKHO CAENaTh?

6. Y oaHOro mKOJbHUKA UMEETCSl 7 pa3IMYHbIX KHUT JJIsi 0OOMEHa, a y Jpyroro
16. CxonpKMMH cIOCOOAMHM OHM MOTYT OCYIIECTBUTH OOMEH: KHUTAa Ha KHUTY?
JIBe KHUTY Ha JBE KHUTU?

/. CKOJIIBKMMHM CHOCOOaMH MOXHO PpacHpeleiuTh 15 BBIIYCKHMKOB IO TpEM
palioHaMm, eciu B OJAHOM U3 HUX HUMeeTcs 8, B JPYyroM 5 U B TpETbeM- 2
BaKaHTHBIX MecTa?

8. CkonbKuMH croco0aMud MOXKHO COCTaBUTh HaOOp W3 6 NUPOXKHBIX, €CIH
nMeeTcs 4 copra NUPOKHBIX?

9. 3 60 BOmpoOCOB, BXOAAIINE B IK3aMEHAIMOHHBIE OUJIETHI, CTyAeHT 3HaeT S0.
Haiitu BEpOSITHOCTh TOTO, YTO Cpelir 3-X HayrajJ BbIOPAHHBIX BOIPOCOB CTYIEHT
3HAET: a) BCE BOIMPOCHI; B) JBa Bompoca?

10. 13 OykB pa3pe3noit a30yku coctaBieHo cioBo CTATUCTUKA. Kakora
BEPOSITHOCTh TOTO, YTO, MepeMeliaB OyKBbl M YKIAJbIBas UX B PNl 1O OJHOU
(maynauy), nomyuum cioBo: a) TUCKU? B) KUCKA?

11. B ypue 2 OGenblx u 7 4depHbIX mapoB. M3 Hee Haymauy BeIHMMarOT (0e3
Bo3BpaTa) 2 mapa. KakoBa BepOsSITHOCTh TOTrO, YTO OHU 00a OYyIyT pa3HbIX
IBETOB?

12. Tlpubop comepKUT NBE€ MHUKpPOCXEeMbl. BepoATHOCTH BBIXO/IAa M3 CTPOS B
teuenue 10 net nepsoit mukpocxemsl paBHa 0,07, a sropoit 0,10. 3BecTHO, 4TO
M3 CTPOS BHINLIA OJTHA MUKpocxema. KakoBa BEpOSTHOCTH , UTO BBIIIIIA U3 CTPOS
nepBasi MUKpocxema?

13. Monetry mnon6pacsiBatoT 10 pa3. KakoBa BeposTHOCTb TOro, 4To Trepod
BbINaeT 4 paza?

14. B cembe Tpoe nereii. KakoBa BEpOSITHOCTH TOTO, YTO BCE OHM MAaJbYUKH?
Cuurath BepOsSTHOCTh POXKJICHUS Maidbuuka- 0,51, a neBouku- 0,49.

15. B 6apabane peBonbBepa 7 THE3/, U3 HUX B S5 3aji0kKeHBbI NaTpoHbl. bapaban
NPUBOJUTCS BO BpallleHUE, MOTOM Ha)KMMaeTcsl CIIyCKOBOM Kypok. Kaxosa
BEPOSATHOCTH TOTO, YTO, IOBTOPUB TaKOM OMBIT JBa pa3a MoApsl: a) oba pas3a He
BBICTPENUT; 0) 00a pa3a peBOJILBEP BHICTPEIUT?

16. 13 OykB paszpe3noit az30yku cocrtaBieHo cioBo CTATUCTUKA. Kaxora
BEPOATHOCTh TOTO, YTO, MepeMeliaB OyKBbl M YKJIaJAbIBas UX B Al MO OJHOU
(maynmauy), nonyuum cioBo: a) KUT; B) CTATUCTUKA?



17. Tpu opyausi CTpEeNsIOT B I€JIb HE3aBHCHMO APYT OT Apyra. BeposTHOCTH
nonajaHus B 11e)1b Kaxkoro paBHa 0,7. HaliTu BepoSITHOCTh IOMaiaHus B 11€J1b: Q)
TOJIBKO OJTHOTO OpyAust; 0) XOTs Obl OTHOTO?

18. U3 40 sk3ameHallMOHHBIX OWIeTOB CTyAeHT CuaopoB BbeIy4ua TOJbKO 30.
Kakum BeITOSTHEE €My 3aliTH Ha DK3aMEH, MIEPBBIM HIJIK BTOPHIM?

19. Monety mnoabpaceiBatoT 10 pa3. KakoBa BeposSITHOCTH TOTO, 4YTO TepO
BBITIAJIET XOTs OBl OAWH pa3?

20. B cembe Tpoe nmereii. KakoBa BEpOATHOCTh TOTO, YTO: OJWH MaJbYUK U JBE
neBouku. CuuTaTh BEPOSATHOCTh POXKAeHUS Mainbunka- 0,51, a neBouku- 0,49

3. IlpoMeskyTOUYHAS aTTECTALMS
JK3aMeHalMOHHas padora Ne 1
Bapuanr 1

1. Beruucioure: 3547 .7%7:5737,

1

612,5x+2 —

2. Pemnre ypaBHEHHUE: .
yp 216

3. Ha sk3amen BbiHeceHO 60 BompocoB, AHApen He Bblydws 3 u3 HuX. Haiigure
BEPOSATHOCTh TOTO, YTO €EMY MOMAAECTCS BBIyUEHHBIN BOIIPOC.

4., Pemute ypaBHEHHE 4sin®Xx—12sinX+5=0

5. Haiigure Touky MakcuMyma QYHKIMHA Y = X —3%X° +2.
6. B npaBunbHOM yeTbipexyroapHoil mupamune SABCD Touka O — meHTp
ocHoBanwsl, S — BepmnHa, SO = 15, BD = 16. Haitnute 6oxoBoe pedpo SA.

5sin 98°
sin49° -sin41°

8. Konyc Bmucan B mwmHAp. OO0beM O

KOHyca paBeH 5. Haiinute 00beM LMIMHIpA.

7. Halinute 3Ha4eHUE BBIPAKECHUS

9. Pemnte ypaBHeHHE | L =0,2.
15-4x

12x% —31x +14
<0
4x? +3x -1

10. Pemmte HepaBEHCTBO:



Bapuant 2

1. Beruucaure 5371 g7 . g2V

-3+x
2. Pemure ypaBHEHUE (%} =512.

3. ®abpuka BeIMycKaeT cyMku. B cpeanem 8 cymok u3 100 UMEOT CKpBITHIE
nedextel. HalimuTe BepOSTHOCTH TOrO, YTO KYIUIGHHAas CyMKa OKaxeTcs 0e3
nedexToB.

4. Pemnte ypaBHEHHE 2Sin” X — J3-sin2x =0.

5. Haiiaure TouKky MEHHMYyMa (GYHKIHH Y = 9x* —X°.

6. Haiiniute 00beM MHOTOTpaHHHKA, £ %
BEpPLIMHAMU KOTOPOTO SIBJISIOTCS TOUKU i i AN
AB,C,D,A;,B;C;,D; mnpaBuibHOIM A | B :
HIECTUYTOJIBHOW MPU3MBbI (PUCYHOK), ILTOIIA b A -

~ A
OCHOBaAHHUS KOTOpPOH paBHa 6, a 60KOBOE pedpo e N e

aBHO 2.
p A =
, 57T

7. HaiimuTe 3HaYeHNE BEIPAXKEHUS /3 C0S’ El)—;[ —+/3sin

8. Haiinnre 00beM V yactu
HUJIMHIPA, n300paxeHHON Ha

pucynke. B oTBeTe yKaxuTe %

(pa3mepbl yKa3aHbl HA YEPTEKE).

9. Haiinure KOpeHb ypaBHEHUs _ 6 1
' Vax—54 7'

10. Pemmte HEpaBeHCTBO: 25* +3-10° —4-4% > 0.

JK3aMeHalIMOHHAsI padoTa Ne 2
Bapuanr 1

1 1)\

. 23 .04
1. Haiinnre 3HaUYe€HHE BBIPAXKEHUS 77




2. Hatinure M, ecit sin3a=0,6.

3cos 3a
3. B cOopHuke 6mnetoB no uctopuu Becero 50 OumneToB, B 13 U3 HUX BCTpedaeTcs
Borpoc 0 Benukoit OtedecTBeHHON BoliHe. HaliiuTe BEpOATHOCTH TOrO, YTO B
CIIy4ailHO BBIOpAaHHOM Ha dK3aMEHE OWJIeTe IIKOJBHUKY JTOCTAHETCS BOIPOC O
Benukoii OteuecTBEHHON BOWHE.

4. Haiinute kopens ypasHenus log,(5—x)=2log, 3.

5. Haiigure TOYKy MakcuMyma QYHKIHA Y = X° —3x* +2.

Iy ol
6. Halitute o0o0BeM  MHOTOrpaHHUKA, . '
BEpIIMHAMHU KOTOPOTO SIBJIIOTCS L o
touku A, D, Ay, B, C, By npsmoyroipHOro
napautenernunena ABCDA;B,C,D;, y “ ] 5

kotoporo AB=3, AD=4, AA,-5.

2x? —6X
7. Peminte HEpaBEHCTBO 1 <X
X —

8. Bpicora koHyca paBHa §, a JIHHA
obpasyromiert 10. Haiigure miomanas 0CeBOTo

CcCUYCHHA 3TOI'O KOHYCaA.

9. Haiinure Hanbonbinee 3Hadenne Gyakuuu y= x> —6x°, Ha otpeske [-33].

10. a) Pemure ypaBHEHHE cOS2X =1— cos(% - xj.

0) YKaXuTe KOPHU ATOTO YpaBHEHHUS, MPUHAICIKAIINE OTPE3KY {—57”;—7;).

Bapuanr 2

(3x)° - x°

1. HaiiguTe 3HaYeHUE BBIPDAKEHUS ~—5 - 7 -
X - 2X

2. Haiiute 3HaueHue BuIpaeHus 7cos(z + B)— 23in(% + ﬂ) , €CJIIN COS 3 = % :



3. B cOopuuke OwieroB mo martemaTuke Bcero 25 OwmieroB, B 10 w3 HuX
BCTpevaercs Bonpoc 1o teMe «HepaBeHncTBa». Haiiiute BEpOATHOCTH TOTO, YTO
B CIy4ailHO  BBIOpaHHOM Ha  93K3aMeHe  OwWjeTre  IIKOJbHUKY He
JmocTaHeTcsl Borpoca 1o Teme «HepaBeHcTBaY.

4. Haiinure KOpeHb ypaBHEHHS 2° > =64.
5. Haiigure TOuKy MUHUMYMa QYHKIHA Y = 9x* — x°.

6. B mpaBunbHOM yeThIpexyrojibHoM mupamuae SABCD touka O — neHtp
ocHoOBaHus, S — BepmnHa, SO = 15, BD = 16. Haiinure 60koBoe pedpo SA.

1 1
7. Pemute HEpaBeHCTBO 16 *—-9-4 2+1>0.

&

T-=-4---4

8. B oOCHOBaHMM MpPAMON MNPU3MBI JIEKUT
MPSIMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu

-ale

-
;-

S

6 u 8. boxoBbie peGpa paBHbBI E Haigure
/A

00BeM MUJINHAPA, OIIMCAHHOI'O OKOJIO 3TOM
IIPU3MEI.

9. Haiiqure HauMeHbIIee 3HaUCHHE QYHKIMU Y = X° —2x° +X+3 Ha OTpe3Ke
[L4].

10. a) Pemnte ypaBHEHUE  cos2x = sin(x + %)_

0) YKaxxuTe KOpHU JAHHOTO YpaBHEHUs, TPUHAIJIEKAIINE IPOMEXKYTKY
[— 277,—7r].



1 1\3

1. Bpumciure: | 93 - 93
12 9

2. Pemmre ypaBHenue: log, (7 —X) =2
7

3. Haiinure 3HaueHue BoIpakeHus: 5sin(a —7r) —11005(3?” + a) , €CIIU sina =-0,25

4. Ha pucynke uzobpaxen rpaduk ¢pyukuuu Y = f(X), onpenenentoit Ha untepsaie (—2; 12).
Haiinmute cymmy Touek sxkctpemyma ¢pynkuun f(X),.

't ¥ = fix)

5. Haiigute kakyro-HUOYb nepBoodpasuyro Gpynxuus f (X) =4x® —x? +2, KoTopas IPUHHUMAET

OTPHUIIATCIIBHOC 3HAYCHUE IIPH X =1

6. Haiinute o00BeM MHOTOTpaHHWKA, BEPIIMHAMHU . =
KOTOPOro SIBISIOTCS Touku A, D, A4, B, C, By

npsmoyroibHoro napamutenenunena ABCDA;B1CiDy, y “h P o
kotoporo AB=3, AD=4, AA;-5.

A =
2
7. Pemnte HepaBEHCTBO: % <1
X J—

8. Paguycwsl nByx mapoB paBHbl 6, 8. Haiinure
pagMyc Imapa, IUIOIIAJb IIOBEPXHOCTH KOTOPOIO e
paBHA CyMMe IUIOLIAJEN UX IIOBEPXHOCTEN v ‘ '

9. Haiiute HauGosbiiee 3HaYeHne QyHKIME Y = X° —6X?, Ha oTpeske [— 3;3] .

10. Pemiute ypaBHeHHE COS2X =1— COS(% — Xj

0) YKakuTe KOpHU 3TOT0 ypaBHEHUS, IPUHAJIEKAIIUE OTPE3KY {—7;—7r}

Bapmuanr 2
SJTO—l
1. Bplumcimre —m——
2—\/TO



—3+Xx
2. Pemmre ypaBHeHUE (gj =512

3.. Haiigure 3navenue Boipaxenus 5-sin(a—77)—-11- Cos(g?” + aj, ecau Sina =-0,25

4. Ha pucynke wuzoOpaxeH rpaduk QyHK- e ‘yi ﬂlx )|
wun ¥ = flx)] OTPENICJICHHOM Ha HHTEpBaJIe /

(—6; 8). Ompenenure KOJIMYECTBO IEJIBIX TOYEK,
B KOTOPBIX IIPOU3BOTHAS byHKIMN  — St
TOJIOKHUTENIBHA. '

N\

N

5. Sensercs mu dpynkus F(X) = X* +3x—5 neproobpazuoii pynximn f(X)=3-(x* +1)?
6. OpmHa nUIMHAPUYECKas KPyKKa BJIBOE BBIIIE BTOPOM, 3aTO BTOpas B IOJITOpA pa3a HIUpE.
Haiinure oTHOIIeHHe 00beMa BTOPOI KPYKKH K 00beMy IEpBOH.

2—(x-6)"
5(x—6)" -1
KoHnyc onmcaH OKOJIO mNpaBWIBHOW Ye-
THIPEXYTOJIbHOW MHPaMUABl CO CTOPOHOMU
ocHoBaHusi 4 u BbIcoTOM 6. Haiimute ero
00beM, JIeNIeHHbIH Ha TT.

7. PemnTe HEpaBEHCTBO <-0,2

9. Haiinure HauMeHbIlee 3HaYeHHE QYHKIME Y = X° —2X° + X +3 Ha oTpe3Ke [1;4].

10. Pemute ypaBHenue (CoS—1)(tgx + \/§)\/ cosx=0

JK3aMeHALMOHHAasA padoTa Ne 2

Bapmuanr 1

1. Beruncnure: =~
423

2. Haiinure kopau ypaBaenus log,(4—Xx) =7

3. B ¢upme takcu B 1aHHBIN MOMEHT cBOOOAHO 20 MamuH: 10 4epHBIX, 2 KENTHIX U 8 3eJIeHBIX.
[To BBI30BY BbIeXajla OJHA M3 MaIllMH, CIy4allHO OKa3aBLIascs ONMKE BCEro K 3aKa3uulle.
HaiinuTe BEposITHOCTB TOTO, UTO K HEM MPUEAET 3€JEHOE TAKCH.

4. Ha pucynke u300paxét rpadpuk GyHKIUN T 1§ ¥
y=f(x) . Dynkus ‘E

3 ’ 15
F(x) = +30x" +302¢~ " — oma us N
nepBooOpasHeix dynknun Y = f(X). Hadigure — 575 ol =
IUIOMIAb 3aKPAIICHHOH (QUTypBHI.



1
5. MarepuanbHast TOYKa IBIKETCS IPSIMOIIMHEHHO 110 3akoHy X(t) = Etz ~3t* +2t (rme x —

paccTOsIHUE OT TOYKHU OTCYETa B MeTpax, t — BpeMs B CeKyHaX, U3MEPEHHOE ¢ Havyaja JABH-
xenus). Haiingure ee ckopocTh B (M/c) B MOMEHT BpeMeHu t = 6 c.

6. Haiimure 00beM MHOrOrpaHHUKA, BEPIIMHAMH KO- g
o 1

Toporo sBisaroTcs Touku A, B, C, Aj; npaBuibHOH <% ! =,
— 1
TpeyronbHoi npusmel ABCA,B,C,, momaas OCHOBaHMsA !
1
KOTOpO#i paBHa 2, a 60K0BO€ peOpo paBHO 3. i
|

——-—‘..-L"‘h.._
=1 = =

297 _
12

15

7. JIOKa)KUTE TOXKIECTBO J3cos? i—;r —/3sin

8. Komyc Bmumcan B map. Paamyc ocHoBaHus
KOHyca paBeH paauycy mapa. O0beM mapa paBeH
28. Haiinure o0beM KOHYyCa

<
9. Pemute cucreMy HEpaBeHCTB =

10. Pemute ypaBHeHHE COS2X =1— cos(% - xj

Y/4
YkaxuTe KOPHU 3TOTO YPaBHEHUs, PUHAICKAIUE OTPE3KY {—7;—7r

Bapuawnr 2
1. Beruucnure IOQ—318
2+log, 2
x-8
2. Pemmte ypaBHEHHUE (%j =%

3. Ha cemunap npuexanu 3 yuensix u3 Hopseruu, 3 u3 Poccun u 4 uz Mcnanuu. [opsaok
JIOKJIAZIOB OIpeesaeTcs xepeobEBkoii. HalimnTe BEposITHOCTh TOTO, YTO BOCBMBIM OKaKETCS
J0KJIaz ydeHoro u3 Poccun.

4. Ha pHcyHKe 1/1_306pa>1<eH rpaduK HEKOTOpOH = i)
¢byakImn } = flx). [Tonb3ysch PUCYHKOM, =
BBIUUCIIUTE OTIpeIeJICHHBIH UHTErpa
5
[ £ (0dx |
1 i s
[} | 3 5\ e

. >
. 1) — 2 3
5. MartepuaibHas TOYKa ABHKETCA MpAMOMHeiHO mo sakomy X1} =1 — 131+ 23 ey



paccTossHUE OT TOYKH OTcueTa B MeETpax,{— BpemMs B CEKyHAax, M3MEPEHHOE C Hayala
IBIDKEHUsS ). B kakoit MOMEHT BpeMeHH (B CEKyH1aX) €€ CKOpOCTh Oblia paBHa 3 m/c?

6. /IBa pebpa mpsMOYyTroJIbHOTO MapasuIeleIuIe1a, ,
BBIXOJISIIIIME U3 OJTHOM BEPIIMHBI, paBHBI 2, 3. %
O06bem napasienenunena pasex 36. Haiinure ero d
nUaroHaib PN PN [—

6
7. JIoKa)XuTe TOKICCTBO =6
cos?23° +cos?113°

8. Okoyio mapa omucaH LWIMHAP, IUIOMAAb IO-
BEPXHOCTH KoToporo paBHa 18. Haiinure miomanb
MIOBEPXHOCTH IL1apa.

sinx —siny =1,

e ’ )
9. Pemmre cuctemy ypapermii: | i ¥ HcosTy =1.

43T —2r+1 qr =2 _ -5
10. a) Pemure ypaBHeHue 4 -4 = 2.

. 2]
0) Haiigute Bce KOpHM 3TOTO ypaBHEHUS, IPUHAUIEKAIINE OTPE3KY [-1.,2].

JK3aMeHalMOHHasA padora Ne 3

Bapuanr 1
1. Beruucire: 35*°.7>:57°°
pL25v+2 =i
2. Pemnte ypaBHEHME: 216

3. Pemnte ypaBHeHHE 4sin® x—12sinx+5=0

4. Beraucnute TI0Maab GUrypbl, OrpaHUuYCHHYIO TpaduKoM QPYHKITUU
f(X) =x* +5X+6, OpIMBIMH X =—1,X=-2, U OCbIO abcIucc.

5. Haiiaure Touky Makcumyma QYHKIMHA Y = X° —3X° +2

6. B npaBunibHOM YeTbipexyronapHoil nupamue SABCD Touka O — ueHTp
ocHoBaHwmsl, S — BepmmHa, SO = 15, BD = 16. Haitnure 6oxoBoe pedpo SA..

5sin 98°
sin49° -sin 41°

7. Haiipute 3HaUECHUE BBIPAKECHUA .



8. Konyc Bmnucan B 1uauHap. OO0beMm
KOHyca paBeH 5. Hailiqute o00bem

HUINHApA
[ 1
9. Pemure ypaBHEHUE =0,2
15-4x
122 — 31x+ 14 <0 ,
3 = * —_
10. PemmTe HepaBeHcTBO: v~ +3x — | 12x . skl g
4x° +3x -1
Bapuanr 2

1. Beriuuciure 5371 g7 . 527

—3+X
2. Pemure ypaBHeHHE (5) =512

3. Pemmre ypaBHEHHE 2sin? x—+/3-sin2x =0

4. Haiimure Kakyro-HHOYAb TepBoOOpasHyro GyHKImH f(X)=4x> —x*+2,
KOTOpast PHHAMAET OTPHIATEILHOE 3HAUCHHE TTPH X =1

3

5. Haitgure Touky MuHuMyMa QyHKIMH ¥ = O —x.

6. Haiiiute 00beM MHOTOTpaHHHKA, £ G
BEPILIMHAMHU KOTOPOTO SIBJISIOTCS TOUKH i i i o,
AB,C,D,A;,B;C;,D; mpaBuibHOM A1! B :
HIECTUYTOJIbHOM MPU3MBI (PUCYHOK), ozt —J;?
IJIOIA/Ib OCHOBaHUSI KOTOPOil paBHa 6, a T Mo
O0okxoBOE pedpo paBHO 2

.5m

7. Haitpute 3HaUE€HUE BBIPAKECHUS J3cos? El)—: —/3sin

8. Haitaure obbveM V yactu
UUJIMH]IPA, U300paKEHHON Ha

pucynke. B orBere ykaxute %

(pa3Mepsbl yKa3aHbl Ha YEPTEKE).




9. Haitnute kopeHb ypaBHEHUS 6 _1
4x-54 7

10 PeIHI/ITC HepaBeHCTBOZ 25'1' T 3 - lﬂt —'1 ' —'1"" = ﬂ'. 25X +3-10X —4-4X > 0

JK3aMeHAUMOHHAasi padoTa Ne 4

Bapuanrt 1
1 1)\2
23 .24
12
1. Halimute 3Ha4eHUE BBIPAKECHUS
10sin 6
sin3a =0,6

2. Hailigure 3C0s3a | ecnu

log,(5—x)=2log, 3

—3x%*+2

3. Haitgure KOopeHb ypaBHEHHS

L3
4. Haiigute Touky Makcumyma QyHkmuu Y = %

5. Haiiiure KaKkyro-HHOYIb IepBooOpasHyto dyHkmmn | (¥) = AC =X +2

IPHMHAMAET OTPHIIATENbHOE 3HadeHue mpu X =1

, KoTopas

6. Halinute 00beM  MHOTOTpaHHHKA,
BEpIIMHAMU KOTOPOTO ABJAIOTCS 1

touku A, D, Ay, B, C, By  mipsiMoyroyibHOTO e R =
napautenenunega ABCDA;B,C,D,, y L
xotoporo AB=3, AD=4, AA,.5. 4 =

2
2X —6x<X

7. Pemre HepaBeHcTBO X —4

8. BwicoTa koHyca paBHa 8§, a mIMHA
obOpasyromiert 10. Haliqure miomaab oceBOro
CEUYEHUS ITOTO KOHYCA.

6x2, [-33]

3
9. Haiigure Haubonbmiee 3nadenne Gynakuuu Y =~ X

cos2x=1- cos(% - xj

Ha OTPE3Ke

10. Pemmre ypaBHEHHE

57 j
-7
0) YKaxxute KOpHU 3TOr0 YpaBHEHUs, IPUHAAJIEKAIINE OTPE3KY { 2

Bapuanr 2



3 _
(3x)-x~°
[9) -10 4
1. Haitgure 3HaueHue BeIpaKeHUs . X -2X

7cos(ﬂ+ﬂ)—23in(%+ﬂj cosﬂ:%

2. Haﬁ,Z[PITC S3HAYCHUC BBIPAKCHUA , CCJIN

3. Haifzute KOpeHb ypaBHeHus 2 =64

. y =9x* —x°
4. Halizure TOUKy MUHEMyMa QYHKIIUK

3
5. SABnsercs i GyHKIMSA F(X)=x"+3x-5

f(X)=3-(x*+1) 9

nepBooOpa3HoO HyHKITUN

6. B npaBunibHOM yeTbipexyroapHoil mupamune SABCD Touka O — neHTp
ocHOBaHus, S — BepmuHa, SO = 15, BD = 16. Haiigute 6okxoBoe pedpo SA..

1

7. Pewnte Hepaserctso 16 2 —9-4 4120

8. B ocHOBaHuM mpsSMOW TPHU3MBI
JIEKUT MPSAMOYTOJIBHBIA TPEYTrOJbHUK

c karetamu 6 u 8. BbokoBbie pebpa
5 N Hor SO

paBHbI . 7 Haiinute o0beM IUIMHIpA, 0;
OMMCAHHOTO OKOJIO 3TOW MPU3MBI.

W3 9y2
9. Haiismre HamMeHbluee 3HaueHne GyHkmun Y =X —2X +X+3

4]

Ha OTpE3Ke

10. Pemure ypaBHeHue (cos—1)(tgx +~/3)+/cosx =0

Kpurepuu ouenuBanus

KadecTBeHHas onieHKa MHANBUTYAIbHBIX
PesynbratuBHOCTB .
00pa30BaTENbHBIX JOCTHKEHUHN
(MpaBUIIBHBIX OTBETOB) »
OTMETKa BepOaIbHBIN aHajor

Bremoaneno 9-10 3aganuii 5 OTJIMYHO
Breinonneno 7-8 3amanuit 4 XOpOIIIO
Brinonneno 5-6 3ananuit 3 YIOBJIETBOPUTEIHHO
Brinmonneno 4 u MeHee 3a1anuii 2 HEYJIOBJIETBOPUTEIHLHO




