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NPUJIOKEHUE Ne 3
K OOII IO CHEIUAJBHOCTH CIIO
21.02.19 BEMJIEYCTPOMCTBO

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

KoMIiekT KOHTpOJIbHO-OLIEHOUYHBIX CPEJCTB pa3paboTaH Ha OCHOBE (helepajbHOro
rOCyJIapCTBEHHOI'O 00pa30BaTEIbHOTO CTaHAApTa CPEAHEr0 NPOPECCHOHATBHOIO
obpazoBanusi 1o crnenuanbHoctd CIIO  21.02.19 3emneyctpoiicTBo (mpukas
MunucrtepctBa npocsemieHusi Poccutickoit @enepanuu ot 18 mas 2022 r. Ne 339);
(denepanbHOro rocyAapCcTBEHHOTO0 O0pa30BATEIBHOIO CTAHJAPTa CPEAHETO OOILEro
o0pa3oBaHMsl YTBEPXKIACHHOTO TMpHKazoM MuHucTepcTBa 0Opa3oBaHUS U HAyKU
Poccniickonn ®enepanmu ot 17 mag 2012 r. Ne 413; mpukaza MunHucrepcrsa
npocsemienust Poccum ot 23.11.2022 Ne 1014 «OO6 ytBepxkaeHun (heaepaibHON
00pa3oBaTeNbHONM MPOrpaMMbl CPEAHEro 00mero oOpa3zoBaHus» U padbouei
nporpaMmmbl yueoHou nuctuminael OJ1.07 MaremaTuka.

Opraauzanus-pazpadorunk: PI'’6OY BO Anraiickuii TAY



1. ITacnopT KOMIIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB

1.1. O61acTh NpUMEHEHUSI KOMILJIEKTA OLIEHOYHBIX CPEACTB

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

1.2. Pe3yabTaThl OCBOEHUS MPeAMeTa, MOAJIeKALIUE TPOBEPKe

B pesynbrare ocBoenus yuebHon muctuminael OJ1.07 Marematuka o0y4aroniuiics
noipkeH oOmamate mnpeaycmorpeHHbiME DPI'OC mo cmenmanmsHocTn  21.02.19

3emMIIeyCTpOUCTBO

CJIEAYIOIUMU

o01IMMH

NpCAMCTHBIMU, MCTAIIPECAMETHBIMUA PC3YJIbTATaAMMU:

KOMIICTCHIHUAMUA

JINYHOCTHBIMH,

Pe3yabTarsl 00yueHus:

IToka3aTeqn OeHKH

dopma KOHTPOJIA |

TPYIOJIIO0HE;

- JIP28 roTOBHOCTH K aKTUBHOM
JIESATEITbHOCTH TEXHOJIOTHYECKON 1
COLIMATIbHOM HAIMPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
TUTAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JICSITEIILHOCTD;
- JIP29 unTtepec K pa3iuyHbIM
chepam mpodeccuoHaTbHON
NEeSITENIbHOCTH,

€JIbHOM M COLMAJIbHOM MPAKTUKE

TOTOBHOCTH K aKTHBHOM
JIeSITEIILHOCTH
TEXHOJOTHYESCKOMN 1
COIMAJIbHOW HAaNpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATb,
IJIAaHUPOBATh U
CaMOCTOSTENLHO BBIIOIHATh
TaKylo J1eATeIbHOCTh

JINYHOCTHBIE, IIPeMeTHbIEe, pe3yJbTara OLleHUBAHMS
MeTanpeIMeTHbIe Pe3yJbTaThl,
001Me KOMINIETEHIIHU
B uacTu TpyaoBoro Bocnutanusi: | JIeMOHCTpUpPYeT rOTOBHOCTb K | DKCHEPTHOE
- JIP27 roTOBHOCTB K TpyAy, TPpyAy, OCO3HAHUE IICHHOCTH HaOJII0/ICHUE U OIIEHKA
OCO3HaHUE IIEHHOCTH MacTepCTBa, MacTepcTBa, TPYIA0J00ue; JEATEeIIbHOCTH

oOyyaromierocs B
IpOIIeCCe OCBOCHUS
y4eOHON JUCIUTUIMHBI

OBjaieHue YHHBEPCAJIbHBIMH
Y4eOHbIMH MO3HABATEIbHBIMH
NeiiCTBUAMU:

a) 0a30BbIe JJOTHYECKHE
nefiCTBUSA:

- MP5 camocTtosiTenbHO
(bopMyIHUpOBaTh U aKTyaTU3UPOBATH
nmpoOJemMy, paccMaTpUBaTh €

BCECTOPOHHE;
- MP6 YCTaHaBJIMBATh
CYIIIECTBEHHBIN MPU3HAK WA
OCHOBaHUS TUTS CpaBHCHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- MP7 OTPEIEIISITh nenan

JESATENIBHOCTH, 3aaBaTh MapaMeTpbl
Y KPUTEPUU UX JOCTHKCHUS,

- MP8 BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHUS B PACCMATPUBAEMBIX
ABJICHUSX;

- MP9 BHOCUTH KOPpPEKTHUBBHI B

JleMOHCTpHUpYET TOTOBHOCTh
CaMOCTOSITEITHHO
(dbopMynupoBath 1
aKTyaJlu3upoBaTh NMpoosIemy,
paccMaTtpuBaTth ee
BCECTOPOHHE;
CaMOCTOSITENTbHO
(dbopMynupoBath 1
aKTyaJTM3UPOBATH MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE; ONPEACTATH
IEJIN IeATEIBHOCTH, 3a/1aBaTh
napameTphl U KpUTEPHH UX
JOCTIKEHUS

DKCnepTHOe
HaOJII0/ICHUE U OIICHKA
JEeSTeNbHOCTH
oOyyaromierocs B
poIecce OCBOCHHUS
y4eOHON JUCITUTUTHHBI




JeSITeNIbHOCTbD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJAM,
OLICHMBATh  PUCKHU  TIOCJIEICTBUI
JIesATEIbHOCTH;

- MP10 pa3BuBath KpeaTuBHOE
MBIILJICHUE TIPU PEIICHUN
YKU3HEHHBIX Tpo0iieM

0) 0a3oBbBIE HCCIEA0BATEIbCKHE
aelcTBUA:

- MP11 BnaaeTh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIeITEIIbHOCTH, HaBbIKAMHU
paspenieHus mpooem;

- MP16 BBISIBIIATD IPUYUHHO-
CJICACTBEHHBIC CBI3U U
aKTyaJIn3upOBaTh 3aJ1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaXOJIUTh apTyMEHTHI TSI
JI0Ka3aTelIbCTBA CBOMX
YTBEPKJICHH, 3a7aBaTh TapaMeTPhl
Y KpUTEPHUH PEILICHNUS,

- MP17 ananusupoBaTh
MOJIYYCHHBIC B XOJI€ PEIICHUS
3a71a49M PEe3yIbTaThl, KpUTHIECCKU
OIIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTb nepeHOCHUTh 3HAaHUS B
MTO3HABATENIbHYIO U MPAKTHYECKYIO
001aCTH >KU3HEIECATEIHEHOCTH,

- MP22 ymeTb HHTETPUPOBATH
3HAHUS U3 PA3HBIX MPEIMETHBIX
oOuacrei;

- MP23 BeIABUTATH HOBBIE HJIEH,
npeiaraTh OpUruHaIbHBIC
MOJIXO0JIbl U PEIICHUSI;

- MP2 cioco6HOCTB UX
WCIIOJIb30BAaHMS B IMO3HABATEIBLHON 1
COITMAIIBHON MTPAKTHUKE

JleMoHCTpHUpYET TOTOBHOCTD U
CIIOCOOHOCTE K
CaMOCTOSTEILHOMN
MH(pOPMaIMOHHO-
MM03HABaTEILHOMN
JIeITEeIbHOCTH, BIaJcHUE
HaBBIKaMU TIOJTyYCHHUS
HE0O0XO0IUMOM HH(POPMALIHH U3
CJIOBAape pa3HbIX TUIIOB,
YMEHHE OpPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX
nH(pOpMaIUU, KPUTUYECKH
OIICHUBATh U
HWHTEPIIPETUPOBATH
WH(OPMAIIHIO, TIOTYIaeMYIO
W3 Pa3IMYHBIX HCTOYHHUKOB

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

B o0s1acTH HEHHOCTH HAYYHOI'O
MO3HAHMS:

- JIP36 cdopMupoBaHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM
MUpE;

- JIP37 coBeplilieHCTBOBAHUE
A3BIKOBOM U UUTATENBCKOU
KYJbTYpbI KaK CPEJCTBa

JlemoHCTpHUpYET
MIPUOPUTETHYIO LIEHHOCTh
JIMYHOCTH YEJIOBEKA;
yBa)KalOMNUNH COOCTBEHHYIO U
YyXYyI0 YHUKAJIBHOCTD B
Pa3IUYHBIX CUTYalUsX, BO
Bcex popMax U BUJAX
NESTENBHOCTH;

DKCIEepTHOE
HAOJIOZICHUE U OIICHKA
JeSITeIbHOCTH
oOyudatomerocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




B3aUMOJICHCTBUS MEXKIY JTIOJIbMH U
MO3HAHUS MUPa;

- JIP38 oco3HaHue 1IEHHOCTU
Hay4JHOU JEATEITbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MPOCKTHYIO U
HCCIIeIOBATEIIbCKYIO JIESITEILHOCTD
WHIWUBUIYAJIbHO U B TPYIITIC

B o0.1acTH 1yX0BHO-
HPABCTBEHHOT0 BOCIIUTAHMS

- JIP16 chopMupOBaHHOCTH
HPaBCTBEHHOT'O CO3HAHMS,
ATHYECKOT'O ITOBEICHMUS,

- JIP17 criocoOHOCTH OLIEHUBATh
CUTYAIUIO U IPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
- JIP18 oco3HaHue THYHOIrO BKJIaja
B [IOCTPOCHUE YCTONYHUBOTO
Oynyuiero;

- JIP19 oTBeTCTBEHHOE OTHOIIICHHE
K CBOMM POJUTENSAM U (WIN) APYTUM
YyJeHaM CEMbHU, CO3JaHHIO CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHSTHS
LICHHOCTEHN CEMEMHOM KU3HU B
COOTBETCTBHUU C TPATUIIUSIMHU
HaponoB Poccun

JlemoHCTpHUpYET
c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMUS,
3THUYECKOI0 MOBEICHUS,
CIOCOOHOCTH OIICHUBATH
CUTYaIUIO U TPUHUMATh
OCO3HAHHBIE PEIICHNUS,
OpPUEHTHUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U
LIEHHOCTH, OTBETCTBEHHOTO
OTHOIICHUS K CBOUM
ponuTeNnsM U (WIn) Ipyrum
YJIeHaM CEMbH, CO3JJaHUI0
CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN
CEMEHHOM KU3HHU B
COOTBETCTBHUH C TPAIUIIASIMU
HaponoB Poccun

DKCrepTHOe
HaOJIF0/ICHUE U OLICHKA
NeSTEIIbHOCTH
oOydaromierocs B
porecce OCBOCHHUS
y4eOHOM TUCIIUTUTHHEI

OBJiaieHHe YHUBEPCAJIbHBIMH
Y4e0HbIMH MO3HABATEIbHBIMHU
JeHCTBUSAMMU:

B) pa0orta ¢ nHopManmeii:

- MP25 BnameTh HaBLIKAMH
nosyueHus: "HpopMaIuu u3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSTENIbHO OCYLIECTBIIATh
MOWCK, aHAJINU3, CUCTEMATU3AIUIO U
HMHTEpIIpEeTanio nHpopMamu
Pa3IUYHBIX BUZIOB U (HOPM
MPE/ICTABJICHHUS;

- MP26 co3naBaTh TEKCTHI B
pa3INyYHbIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHHs UHpopMaluu u
[[EJIEBON ayTUTOPUH, BBIOUpAs
ONTUMAJIBHYIO (hopMy
MIPEACTABICHUS U BU3YAITU3alINH;

- MP27 ouieHuBaTh JOCTOBEPHOCTD,
JETUTUMHOCTH WH(OpMALINH, ee
COOTBETCTBUE MTPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- MP28 ucnons30BaTh CpeaCcTBa
UH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B

JleMOHCTpUpYET BIlaJIcCHUE
HaBbIKaMH MO3HABATEIbHOMN
pedaexkcu Kak 0CO3HAHUS
COBEpLIAEMBIX JEUCTBUHU U
MBICJIUTEIIBHBIX TPOIECCOB, UX
pe3yAbTaTOB U OCHOBAHHIA,
TPaHMI] CBOECTO 3HAHUS U
HE3HaHUs, HOBBIX
TO3HABATENBHBIX 337124 U
CPENCTB UX JOCTHKEHUS

DKCrepTHOe
HaOJIF0/ICHUE U OLICHKA
JeSITeIbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




pelIeHNN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 33124 C
co0uro/IeHreM TpeOOBaHMI
SPrOHOMHUKH, TEXHUKH
0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
- MP29 Bnageth HaBbIKaMU
pacro3HaBaHUsI U 3aLTUTHI
uH(hOopMaIuu

- JIP2 roTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U
CaMOOMPEICICHHIO;

- MP4 oBnaneHune HaBbIKaMU
yueOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLMATIbHOMN

NESATETbHOCTH

OBjaieHue YHHBEPCAJIbLHBIMH JleMOHCTpUpYET OBIIaIcHUE DKcnepTHOoe
KOMMYHHUKATHUBHBIMHU YHUBEPCAIbHBIMU HaAOI0O/IEHUE U OIICHKA
NedCTBUSAMM: KOMMYHUKATUBHBIMU NeSATeTbHOCTH

a) o0meHue: NEHCTBUSAMU, IPUHATHE ce0s U | 00yUaronierocs B

- MP30 ocymiecTBasTh JIPYTUX JIIOJICH, IOHUMAHUE U | MPOLIECCE OCBOEHUS

KOMMYHHKAITH BO BcexX chepax
KU3HH;

- MP31 pacno3HaBatb
HeBepOaTbHBIE CPEACTBA OOIIECHNUS,
MMOHUMATh 3HAYEHUE COLUATBHBIX
3HAKOB, Paclo3HaBATh MPEATOCHUTKN
KOH()JIMKTHBIX CUTYAIMi U CMATYATh
KOH(JIMKTHI;

- MP34 pa3BepHYyTO U JOTUYHO
M3JIaraTh CBOIO TOUKY 3PCHUS

0) coBMecTHas 1eSITeJIbHOCTD:

- MP35 nonumaTth U UCIIOJIb30BaTh
MPENMYIIECTBA KOMaHIHON U
WHAUBUIYAIbHON paboTHI;

- MP37 npuHuMAaTh 1eau
COBMECTHOM AESTENbHOCTH,
OpPraHWU30BBIBATH M KOOPAMHUPOBATH
JEUCTBUS 1O €€ JOCTUKEHHUIO:
COCTaBJIATH IUIAH JICHCTBUI,
pacupenensiTh pojid ¢ yUeToM
MHEHHUH YIaCTHHUKOB 00CYX/1aTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- MP40 xoopanHHpOBATh U
BBITIOJHSATH pa0OTy B YCIIOBHUSAX
peanbHOro, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBHS;

- MP41 ocymiecTBasiTh MO3UTUBHOE

HCIIOJIB30BAHHUS
MPEUMYIIIECTBA KOMaHIHON U
WHAUBUYAIbHOU paboThI
JleMOHCTpHUpYyET yMEHHE
MPOAYKTUBHO OOIIATHCS U
B3aUMO/ICMICTBOBATH B
IIPOLIECCE COBMECTHOU
NeSITeNIbHOCTH, YUUTHIBATh
MO3ULMH IPYTMX YYaCTHUKOB
NesTeNbHOCTH, 3P (HEKTUBHO
paspemnatb KOHQJIUKTHI

y4eOHOW JUCIUILTUHBI




CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYALHUSIX, IPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUIMATHBHBIM

Osgi1aieHHe YHUBEPCAIbHBIMH
PeryJsiTHBHBIMHU JAeHCTBUAMM:

I) IPUHATHE ce0s U APYTrUX
JIIO/IeH:

- MP59 npuHuMaTh MOTUBBI U
apryMEHTHI IPYTUX JIIOACH npu
aHaJIM3€e Pe3yJbTAaTOB JIEATEIbHOCTH;
- MP60 npu3HaBaTh CBOE IIpaBo U
MIPaBO APYTUX JIFOJIeH HA OMIMOKH;

- MP61 pa3BuBath CriocOOHOCTH
MOHUMATh MUP C TO3UIUU APYTOTrO
YeloBeKa

B o0s1acTH 3cTeTHYECKOTO
BOCIIHTAHMSI:

- JIP20 screTndeckoe OTHOIICHUE K
MHPY, BKJIFOYasi ICTETUKY ObITa,
HAy4YHOI'O0 U TEXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPyAA U
OOIIECTBEHHBIX OTHOIICHUI;

- JIP21 cnocoGHOCTh BOCIPUHUMATH
pa3ITUYHbBIE BUJIBI ICKYCCTBA,
TPaJAUIIUU U TBOPYECTBO CBOCTO U
JIPYTHX HApOJOB, OIyIIATh
AMOITMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA,

- JIP22 y0ex/IeHHOCTh B
3HAYUMOCTH JIJIs IMYHOCTU U
00111ecTBa OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA, STHHUECKUX
KYJIBTYPHBIX TPAJULUN U HAPOTHOTO
TBOPUYECTBA;

- JIP23 roTOBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMIICHUE TIPOSIBIISITh
KaueCcTBa TBOPYECKOM JIMIHOCTH;

C  HCIOJb30BAaHUEM  S3BIKOBBIX
CpEJNICTB

JleMOHCTpHUpYET ACTETHYECKOE
OTHOILLIEHUE K MUPY, BKIIFOUast
ACTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUECTBA,
CIIOPTA, ICTETHYECKOE
OTHOILLIEHUE K MUY, BKIFOUast
ACTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUECTBA,
CIOpTa, TOTOBHOCTH K
CaMOBBIPKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MIPOSIBIIATH KaueCTBa
TBOPYECKOM JINYHOCTH

DKCIepTHOE
HaOJII0IEHHE U OIlEHKA
JIEATEIbHOCTH
oOyuaroierocsi B
IPOIIECCEe OCBOCHUS
y4eOHOM TUCIUTUTHHBI

- JIP1 oco3Hanue 00y4arOImuMucs
POCCHICKOM TpaXKJaHCKON
UJEHTUYHOCTH;

- JIP4 nenenanpaBieHHOE Pa3BUTHE
BHYTPEHHEHN MO3UIIMU JUYHOCTH Ha
OCHOBE TyXOBHO-HPaBCTBEHHBIX
IIEHHOCTEHN Hapo10B Poccuiickoit
®denepannu, ICTOPUIECKUX U
HallMOHATBHO-KYJIbTYPHBIX
Tpaauuui, GopMUPOBAHUE CHCTEMBI
3HAYMMBIX [IEHHOCTHO-CMBICIIOBBIX

JleMOHCTpUpYET yBa)KEHHE K
MIPEICTaBUTENSIM Pa3IMUHbIX
STHOKYJbTYPHBIX,
COLIMAJIbHBIX,
KOH(ECCHOHATIBHBIX U MHBIX
rpymnn. ConpuyacTHbINA K
COXPAHEHHUIO, IPEYMHOKEHUIO
Y TPaHCJISILIMU KYJIBTYPHBIX
TPaaULIHA U LIEHHOCTEN
MHOT'OHAIIMOHAJIEHOTO
POCCUICKOr0 rocyapcTBa.

DKcrnepTHOe
HaOJIIOEHNE U OIlEHKA
JEeSTeIbHOCTH
oOydarorerocs B
Iporecce OCBOCHHUS
y4eOHON JUCITUTITHHBI




YCTaHOBOK, aHTUKOPPYIIIHOHHOTO
MHUPOBO33PEHUSI, IPABOCO3HAHUS,
9KOJIOTHYECKOM KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIC IJIaHbL;

B yacTu rpa:kiaHckoro
BOCIIUTAHMS:

- JIP6 oco3HaHue CBOMX
KOHCTUTYIIMOHHBIX MIPaB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA U
IIPABOIOPSAJIKA;

- JIP7 npuHsATHE TPAIULHOHHBIX
HAI[MOHAJbHBIX, 00IIEYETTOBEUECKUX
T'YMaHUCTUYCCKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

- JIP8 rOTOBHOCTH TPOTHUBOCTOSITH
UJCOJIOTHH SKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHO(PoOuH,
JUCKPUMHUHAIIMH 10 COIUAILHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM;

- JIP9 roToBHOCTbH BeCTH
COBMECTHYIO JESITEIHbHOCTh B
MHTEpecax rpakKIaHCKOro 00IIecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUHU B
0011e00pa3oBaTeIbHOM
OpraHU3aIMH U JIETCKO-FOHOIIIECKUX
OpTraHu3aIusIX;

- JIP10 ymeHue B3auMoIeiiCTBOBATh
C COILMATbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUIMU H
Ha3HAYCHHEM;

- JIP11 roToBHOCTH K T'yMaHUTapHOMN
Y BOJIOHTEPCKOM J€STENBHOCTH

Perynupyet cBO€ noseneHue B
COOTBETCTBUH C MOPaJIbHBIMU
HOPMaMH ¥ 3THYECKUMU
TpeOOBaHUSIMU
MIPUBEPKEHHOCTh K POJHOU
KYJIbTyp€, UCTOPUUYECKOU
MaMsTU Ha OCHOBE JIFOOBU K
Ponune, ponHomy Hapoxy,
MaJioil poANHE, IPUHATHIO
TpaJULUOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJILHOT'O

NMATPHOTHYECKOT0 BOCIIUTAHUA:

- JIP12 chopmMupoBaHHOCTH
POCCHICKOM TpaXKJaHCKON
UJEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH MEPe]
PoauHoM, ropnoctu 3a CBOM Kpaid,
cBo1o PonuHy, CBOM A3BIK U
KYJIbTYpY, POIIIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO HapoJa
Poccuwn;

- JIP13 11eHHOCTHOE OTHOIICHHE K
TOCYJapCTBEHHBIM CMBOJIaM,
HUCTOPUYECKOMY U IPUPOAHOMY
HAaCJIEINIO0, TaMITHUKAaM, TPaJAUIUIM
HapoaoB Poccun, TOCTHKEHUAM
Poccun B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYJE;

JleMoHCTpUpYyET
c(hOpMHUPOBAHHOCTh
POCCHICKOM TpaXKJaHCKON
UJIEHTUYHOCTH, TaTPUOTU3MA,
YBa)X€HHUS K CBOEMY HapoJy,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoii, ropapoctu 3a
CBOH KpaH, cBoro Ponuny,
CBOMH SI3BIK M KYJIBTYDY,
MIPOILIJIOE U HACTOSALLEE
MHOTI'OHAIIMOHAJILHOTO Hapoa
Poccuu, neHHOCTHOE
OTHOIIIEHUE K
rocyJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U
MIPUPOAHOMY HACIIEUIO,
MaMATHUKAM, TPaJAULIUAM
HaponoB Poccun,

DKCrnepTHOe
HaOJIFO/ICHUE U OLICHKA
JeSITETbHOCTH
oOyuaromerocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




- JIP14 uneiinasi yOSXI€HHOCTb,
TOTOBHOCTD K CIIYXKEHHIO U 3aIIUTE
OtedecTBa, OTBETCTBEHHOCTD 3a €r0
cynn0y;

OCBOEHHbIE 00yYAKO IIIMMHUCS
Me:KNpeAMeTHbIe TIOHATHS U
YHHBepcaJibHbIe y4eOHbIe
AecTBHA (peryasTHBHBIE,
NMO03HaBaTeJIbHbIE,
KOMMYHUKATHBHbIE)

- MP1 ocBoeHHBIE 00yYaOIIMUCS
MEXIPEAMETHBIE MIOHATUS U
YHHUBEpcalbHbIe yueOHbIC NeHCTBUS
(perynsiTUBHbBIE, I03HABATEIbHBIE,
KOMMYHHUKATHBHbIE);

- MP2 criocobHOCTB UX
MCIIOJIb30BaHUs B TO3HABATENLHOM U
COLIMAJIbHOW IPAKTHKE,

- MP3 rotoBHOCTH K
CaMOCTOSITENIbHOMY TIAHUPOBAHHIO
Y OCYILECTBJICHHUIO Y4eOHOMI
JESTENIbHOCTH, OpraHU3aI[uu
y4eOHOr0 COTPYIHUYECTBA C
NeAarorndyecKuMu pabOTHUKAMH U
CBEPCTHUKAaMM, K Y4aCTHIO B
IIOCTPOECHNUH UHAUBUYAJIbHON
00pa30BaTeNbHON TPACKTOPUH;

- MP4 oBnaneHnne HaBbIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLMATIbHOMN
JeSITEIIbBHOCTH

noctmxenusMm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/IE

B obJs1acTH 3K0J10rHYECKOr0
BOCIIUTAHUSA:

- JIP31 copMupoBaHHOCTH
IKOJIOTHYECKOM KYIBTYPBI,
IIOHVMAHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKHUX MPOIIECCOB Ha
COCTOSIHME IIPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHHE
r7100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

- JIP32 muiaHupoBaHue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpYXKarolllel cpelie Ha OCHOBE
3HAHUA [IeJIEN yCTOMYHUBOTO
pa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HENPUATHE JICHCTBH,
IIPUHOCAIIMX Bpel OKpYyXKarolen
cpene;

- JIP34 ymeHue nporHo3upoBarb
HEeOJIaronpusATHbIE YKOJIOTUYECKUE
NOCJIEACTBHSI IPEATIPUHUMAEMBIX

JlemoHCTpHpYyET
c(hOpMHUPOBAHHOCTh
JKOJIOTHUYECKON KYIbTYpHI,
MMOHUMAHHUE BIIUSHUS
COLIMAJIbHO-D)KOHOMHMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOAHOMN U COLIUATIBHOM
Cpenbl, OCOZHAHUE
r7100aIbHOTO XapakTepa
9KOJIOTMYECKUX MPoOem,
YMEHHE IPOrHO3UPOBATh
HeOJIaronpusiTHbIE
9KOJIOTMYECKUE TIOCIIEACTBHS
NPEINPUHUMAEMBIX IEHCTBUM,
IIPEeIOTBPALATh UX, OIbITA
JEATETBbHOCTH 3KOJIOTHYECKON
HaIlPaBJIEHHOCTH

DKCrepTHOe
HaOJIF0/ICHUE U OLICHKA
JeSITeIbHOCTH
oOyuaromerocsi B
TPOLIECCE OCBOCHHUS
y4eOHON JUCITUTITHHBI




JIEUCTBUI, IPEIOTBPAIATh HX;
- JIP3S5 pacmmpenue omnsita
JeTEIBHOCTH SKOJOTHYECKOM
HaHpaBJIeHHOCTI/I

OK 01. Beibupats criocoObt
peeHus 3a1a4 npopecCuoOHaIbHON
NESITeTbHOCTH TPUMEHUTEIIHHO

K Pa3JIMYHbIM KOHTEKCTaM

JleMOHCTpUpYET TOTOBHOCTh U
CIIOCOOHOCTB BECTH JHAJIOT C
JIPYTUMU JTFOJBMHU U JOCTUTATh
B HEM B3aMMOIIOHMMAHMUS,
MPOSIBIISIET TOTOBHOCTH M
CIIOCOOHOCTB K
CaMOCTOATEJIbHON TBOPUYECKOM
IEeITEIbHOCTH

DKCnepTHOE
HaOJI0ICHNE U OIICHKA
JeSITeIIbHOCTH
oOyuJaromerocs B
IpOIIeCcCe OCBOCHUS
y4eOHOU JUCIUILTUHBI

OK 02. Hcnonbp3oBaTh
COBPEMEHHBIE CPEJICTBA MTOMCKA,
aHaJIM3a U UHTEPIIPETAlUU
uHpOpMannu, 1 THPOPMAITMOHHBIE
TEXHOJIOTHH JIJIsl BBITTOJIHEHUS
3a/1a4 mpoQecCHOHATBHON
JEeSITEIbHOCTH

JleMOHCTpUpYET OBJaJIeHUE
BUJIaMU JIEATEIBHOCTHU TIO
MIOJTyYEHHIO HOBOT'O 3HAHMS,
€ro MHTEepIpeTaluHy,
peoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3JIMYHbIX
y4EOHBIX CUTYyallUsX, B TOM
YKClie IPU CO3JaHUH YY€OHBIX
U COLMAJIbHBIX TPOEKTOB

DKCIEepTHOE
HaOJII0/IEHUE U OLICHKA
JeSTeIbHOCTH
oOyyaromierocs B
IPOIIECCE OCBOCHMUS
y4eOHOU JUCIUILTAHBI

OK 03. Ilnanuposats u
peann30BBIBATh COOCTBEHHOE
po(hecCUOHATIBHOE U JTMYHOCTHOE
pa3BHUTHE, TPEATPUHIMATEIBCKYIO
JIeSTEIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BAThH 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX

JleMOHCTpHUpyET TOTOBHOCTh
IUTAHUPOBATh U
peann30BBIBaTh COOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BUTHE,
MPEANPHHUMATENBCKYIO
JIeATEILHOCTD B
npogeccuoHanbHOM chepe,
UCII0JIb30BaTh 3HAHUS 110

DKCIepTHOE
HaOJIF0/ICHUE U OLICHKA
JCSITeIIbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

CUTYaLUAX (uHaHCOBOW T'PaMOTHOCTH B

Pa3IMYHbIX KU3HEHHBIX

CUTYaLUAX
OK 04 D¢ dextuBHO JleMoHCTpHpYET pa3BUTHE DKcnepTHoe
B3aMMO/IEIICTBOBATh U pabOTaTh B KOMMYHHMKaTUBHOM HaOJI0/IEHUE U OLIEHKA
KOJUJIEKTUBE U KOMaH/Ie KOMITETEHIIUH, BKJIIOYast JeSITeNIbHOCTH

YMCHHC B3aHMOﬂCﬁCTBOBaTL C
OKPY>KarOoImHUMH, BBITTOJITHSAA
Pa3HbIC COUAIILHBIC POJIN

oOyuaroterocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTMHBI

OK 05 OcymiecTBisATh yCTHYIO U
MMCbMEHHYIO KOMMYHMKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEHN COLIMAILHOTO U
KYJIBTYPHOTO KOHTEKCTa

JleMoHCTpHUpYET JOCTATOYHBIN
00BEM CITOBapHOTO 3amaca u
YCBOCHHBIX FpaMMaTquCKHX
CPEICTB 7Sl CBOOOIHOTO
BI)Ipa)KeHI/ISI MLICJIGI)'I nu T-IyBCTB
B MIPOLIECCE PEYEBOTO
00IIEeHHsT; CITOCOOHOCTD K
CaMOOIICHKE Ha OCHOBE
HaOJIIOAEeHN 32 COOCTBEHHOMI

DKCIEepTHOE
HAOJIIOJICHUE U OIICHKA
JeSITETbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

peublo
OK 06 TIposBasTh rpaxxaaHCKO- JleMoHCcTpUpYyET DKCIEepTHOE
[MaTPUOTHYECKYIO [TO3ULIUIO, LICJICHAIIPABIICHHOE Pa3BUTHUE HaAOJIIOICHUE U OLIEHKA
JIEMOHCTPHUPOBATH OCO3HAHHOE BHYTpPEHHEH MO3UINH JIeSITENIbHOCTH




MOBEJICHUE HA OCHOBE
TPaJULIMOHHBIX
o011eueI0BeYeCKUX [IEHHOCTEMH, B
TOM YHCJIE C y4ETOM
rapMOHM3ALUN MEXHANOHAIbHBIX
Y MEKPEJIMTMO3HBIX OTHOLIEHUH,
MIPUMEHSATH CTaHIAPThI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

JUYHOCTH Ha OCHOBE JTYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoii
®denepaunn, ICTOPUYECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX
Tpaguuii, GOpMHUPOBAHUE
CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX

oOyyarorerocs B
porecce OCBOCHHUS
y4eOHOM TUCIUTUTHHBI

YCTaHOBOK
OK 07. CopeiicTBOBaTH JleMoHCTpUpYET DKCrepTHOe
COXPaHEHHIO OKPY)KaIOIIeH cpenpl, | CPOpMHUPOBAHHOCTH HaOJIF0/ICHUE U OLICHKA
pecypcocOepekeHNI0, TIPUMEHSTh IKOJIOTHYECKOHN KYIbTYPHI, NEeSATEIbHOCTH

3HaHUs 00 U3MEHEHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOCTBA, 3P (HEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX
CUTYyalUAX

MMOHMMAaHHE BIUSHUS
COIMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COLIMATIbHOM
Cpelbl, OCO3HAHUE
I00aTBbHOTO XapakTepa
HKOJIOTHYECKUX MPoOIeM

oOydaromierocs B
IPOIIECcCe OCBOCHUS
y4eOHOM TUCIUTUTUHBI

1K 1.3. BemonusaTts rpaduueckue
paboThI [0 COCTABJICHUIO
KapTorpaguuecKux MaTepHaIoB

JleMOHCTpHUpYyET YMEHHE
n3o0paxath rpaduku

byHKIUH

DKCIepTHOE
HaOJIF0/ICHUE U OLICHKA
NESATCIIEHOCTH
oOyuaroierocsi B
IIPOIECCE OCBOCHHUSI
y4eOHON JUCIUILTUHBI

I1P61 Biagers MeTOgaMu
JI0Ka3aTelIbCTB, AITOPUTMaMU
pelieHus 3a1a4; yMeHue
dbopMynupoBaTh OMpeesIeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSITh
WX, IPOBOAUTH J10KA3aTEIbHBIE
paccyXJIeHHs B XOJI€ pelIeHUs
3amaq

JIeMOHCTpHpYET BIIaJICHHE
METOJIaMH J10Ka3aTeIbCTB,
IrOpuTMaMH pelIeHUs 3a/1ay;
yMeHue (GpopMyInupoBaTh
oTpeseNieHus, aKCHOMBI U
TEOPEMBI, IPUMEHATH UX,
MIPOBOJUTH JI0OKA3aTEIbHbIE
pacCyXAeHHsI B XO/I€ PELIECHUS
3ajgad

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

[TP62 ymeTh onepupoBaTth
MOHSTHUSIMM: CTEIIEHb YncIa,
Jorapugm ymucia; yMeHue
BBITNOJIHAThH BBIYUCIIEHNE 3HAYEHHM
U IpeoOpazoBaHMsl BEIPAXKEHUH CO
CTENEeHsIMH U Jorapudmamu,
npeoOpa3oBaHus 1poOHO-
paloHaIbHBIX BBIPAXKEHUN

JleMOHCTpHpYET yMEHHe
OIEPUPOBATH ITOHATUAMU:
CTETEeHb YUCIIa, JIOTapuhM
qucia; YMCHHUC BBITIOJIHATD
BBIYHCIICHUE 3HAYCHUN U
npeoOpa3oBaHus BhIPAKEHUN
CO CTETIEHSAMH U
norapudmami,
npeoOpa3oBaHus IpoOHO-
panrOHaJIbHBIX BI)Ipa)KeHI/II\/'I

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpPOHTAIBHBIN ONIPOC
OK3amMeH

[TP63 ymeTh onepupoBaTth
MOHITUSIMH: palliOHaJIbHbIE,
UPpaLMOHAIIbHBIE, IOKA3aTENIbHBIE,
CTENEHHbIE, JIorapu(pMUIECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUS U
HEPaBEHCTBA, UX CHCTEMBI

JleMOHCTpHpYeT yMEHHE
OIEPUPOBATH NTOHATUAMU:
paloHasbHbIe,
MppalroHabHBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC,
sorapuMuIecKue,
TPUTOHOMETPHUECKUE
ypaBHEHHS U HEPABEHCTBA, HX

YceTHBIT onpoc
TectupoBanue,
[IpakTudeckue paboThI
KonTtponbHbIie paboThI
NupuBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH




CHUCTEMBI

ITP64 ymeTs onepupoBathb
HOHATUAMM: PyHKIMS,
HenpepbIBHAA (QYHKIINA,
IIPOM3BOJIHAs, IepBOOOpa3Has,
OTIpeIeIeHHBI MHTETPaAIl; YMETh
HaXOJUTh IPOU3BOJHBIE
AIIEMEHTAPHBIX (YHKINH,
UCIIOJIb3Ys CIIPaBOYHbIE
MaTepHalIbl; UCCIEI0BaTh B
IPOCTENIINX CIy4asX PYHKLIUHU HA
MOHOTOHHOCTbH, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIIINE
3Ha4YeHUs (PYHKIHN; CTPOUTH
rpauKyu MHOTOYJICHOB C
UCTIOJIb30BAHUEM ammapaTa
MaTeMaTHYECKOro aHaJIN3a;
PUMEHSTH TPOU3BOIHYIO MPH
pEeLIeHUH 3a]]a4y Ha JIBU)KEHUE;
pemaTh MPaKTHKO-
OpPUEHTHUPOBAHHbIE 3a/1a41 Ha
HanOOJIbIIE 1 HANMEHBIITHNE
3HAYEHUs, Ha HAXOXKACHUE MyTH,
CKOpPOCTH M YCKOPECHHUS

JleMOHCTpHUpYET YMEHHE
OIIEpPUPOBATH MOHATHIMU:
(byHKIHMS, HETIpephIBHAS
(byHKLMA, TPOU3BOHAS,
nepBooOpazHasi,
OIIpeJIeJIEHHbIN NHTErpal;
YMETh HAXOUTh TPOU3BOIHBIC
JIEMEHTAPHBIX (QYHKIHH,
HCIIOJIb3YS CIIPaBOYHbIE
MaTepHallbl; UCCIIE0BATh B
MIPOCTEUIINX CITydasx
(GyHKIIMH HAa MOHOTOHHOCTb,
HaXOJUTh HaUOOJbIINE U
HauMEHbLINE 3HAYCHUs
(GyHKIUN; CTPOUTH TpaduKH
MHOT'OYJIEHOB C
HCII0JIb30BaHUEM armrapara
MaTeMaTHYECKOr0 aHaJIN3a;
MPUMEHSTH IPOU3BOAHYIO TIPH
pelleHNH 3a]1a4 Ha IBU)KEHUE,
pemaTh MpaKTHKO-
OpPUEHTUPOBAHHBIC 3a]1a4l Ha
HanOOJIbIINE U HAUMEHBIIINE
3Ha4YeHHUs1, Ha HaXOXK/CHHE
MyTH, CKOPOCTH U YCKOPEHUS

VYeTHbII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposbHubie paboThl
NupuBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

ITP65 ymeTs onepupoBath
MOHATUSIMH: pallMOHATbHAS
(byHKLUSA, TOKa3aTeIbHAsA
GyHKIMS, cTeneHHas QyHKIuS,
Jorapupmuyueckas GyHKIu,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpaTHble GYHKLUHU; YMEHHE
CTPOUTH TPAPHKH N3YIEHHBIX
(byHKLUH, UCTIOIB30BATh T'papUKU
NpY U3yYSHHUHU TIPOIIECCOB U
3aBHCHUMOCTEH, IPH pPEIIeHnH 3a1a4
U3 APYrUX yIeOHBIX MPEIMETOB U
3aJa4 U3 peaNbHOM KU3HH;
BbIpaxaTb popmyaamMu
3aBHCHUMOCTH MEX1Y BETUUMHAMHU

JleMOHCTpHUpYyEeT yMEHHE
OIIEpUPOBATH MOHITUSIMHU:
panmoHanbHast QyHKIMS,
MoKasareiabHast QyHKINS,
cTeneHHast QyHKIMs,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPUUECKUE
¢byHKIIMHU, 0OpaTHBIE
(GyHKINU; yMEHHE CTPOUTH
rpaduKu U3y4eHHBIX
(GyHKIMH, UCTIONIB30BATh
rpaduKy pu U3y4eHUu
MPOLIECCOB U 3aBUCUMOCTEM,
MIPH pEeIICHUH 3a]a4 U3 IPYTux
y4eOHBIX PEAMETOB U 3a7a4
W3 peabHOM KU3HU;
BbIpaXkaTh GOpPMYyIaMu
3aBUCHUMOCTH MEXY
BEJIMYMHAMU

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

[TP66 ymeTh pemiaTh TEKCTOBBIC
3a/1a4¥l pa3HbIX TUTIOB (B TOM YHCIIE
Ha MPOIIEHTHI, I0JIM U YacTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIYT, HAJOTH, 331a4U
U3 00JIaCTH yIpaBIEHUS JINYHBIMU
Y CeMEHHBIMU (DMHAHCAMH);,

JleMOHCTpHUpYET YMEHHE
pelaTh TEKCTOBBIE 3aJa4H
pa3HBIX TUIIOB (B TOM YHUCIIE HA
MIPOLIEHTHI, JOJIU U YacTH, Ha
IBYDKEHHUE, pPabOTy, CTOUMOCTb
TOBapOB M YCIJIYT, HAJIOTH,
3a7a4d U3 001acTh

VYeTHbI onpoc
TectupoBanue,
[IpakTrueckue paboThI
KonTtponbHbie paboThI
NuauBunyaibHbIe
y4eOHbIE TPOEKTHI
DpOoHTATBHBIN ONTPOC




COCTABJISITh BBIPAKCHUSI,
ypaBHEHUs, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 33]1a4H,
MCCJIEI0BATH MOJYYEHHOE PEIlICHUE
Y OIICHUBATH MPaBIONOI00HOCTh
pe3ynbTaToOB

YIIpaBJICHUS JTMYHBIMH U
CeMEHHBIMU (PMHAHCAMH);
COCTaBJIATh BBIPAKEHUS,
ypaBHEHHS, HEPAaBEHCTBA U MX
CHCTEMBI IO YCIIOBHIO 33a4H,
UCCIIEI0BATh MOJy4YeHHOE
pelIeHne U OLCHUBATh
MPaBON0I00HOCTh
PE3yNIBTaTOB

OK3aMeH

ITP67 ymeTs onepupoBarthb
HOHATUSIMU: CpeJlHee
apudmMeTHIecKoe, MeIuaHa,
HauOoJIbIIIee M HAUMEHbLIIEe
3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO HA0OPa; YMETh
U3BJICKaTh, UHTEPIPETUPOBATH
UH(OPMAIINIO, TIPEACTABICHHYIO B
TabJIMIaxX, HA UarpaMmax,
rpadukax, OTpakaromIyo CBOHCTBA
peabHbIX MIPOLIECCOB U SBICHUM;
MPEJICTABIISITh HHPOPMAIIHIO C
IOMOILBIO TaOJIMIL U TUarpamM;
UCCIIEIOBATh CTATUCTHYECKUE
JTaHHbIE, B TOM YHUCIIE C
NpPUMEHEHHEM IpadUUeCcKUX
METO/I0B M JIEKTPOHHBIX CPEJICTB

JleMOHCTpHUpYET YMEHHE
OIIepUPOBATH MOHATUSIMHU:
cpenHee apupMeTHIeCcKoe,
MearaHa, Haubosbllee U
HaMMEHbIIee 3HAYCHUS,
pa3Max, Tucrepcus,
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOr0 Habopa; yMeTh
U3BIIEKATh, UHTEPIPETHPOBATH
nHpopMarIuto,
MPEJCTaBICHHYIO B TAOIUIAX,
Ha AMarpaMmax, rpadukax,
OTpaXKaroIly0 CBOMCTBA
pEaNIbHBIX MPOLIECCOB U
SIBJICHHIA; IPEJICTABIIATh
HMH(OPMAIIHIO C TTOMOUIBIO
TaOJIUI ¥ TUarpaMm;
HCCIIeI0BaTh CTATUCTUYECKUE
JIaHHBIE, B TOM YHUCIIE C
MIPUMEHEHHEM I'papruecKux
METOIOB U 3JICKTPOHHBIX
CpeACTB

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KonTposbHabie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[TP68 ymeTh onepupoBath
MOHATUSAMMU: CIIy4alHBIN OIBIT U
cily4aifHOe cOObITHE, BEPOSTHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM I'paUIeCKUX
METOJIOB; MPUMEHSATH (YOPMYJIbI
CIIOKEHMSI U YMHOXKECHUS
BEPOATHOCTEH, KOMOMHATOPHbIE
(baxThl 1 GOPMYIIBI IPU PELICHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4allHBIMH BEJINYNHAMU;
YMEHHE IPUBOIUTH IPUMEPBI
MPOSIBIIEHUS 3aKOHA OOJIBIINX
qucell B IPUPOIHBIX U
OOI1ECTBEHHBIX SIBJICHUAX

JleMOHCTpHUpYyET YMEHHE
OIIEpUPOBATH MOHATHIMU:
CIIy4alHBbII OIBIT U CIIy4aillHOE
COOBITHE, BEPOSITHOCTD
CIIy4alflHOTO COOBITHUS; YMEHHE
BBIUUCIISATH BEPOSITHOCTB C
WCTIOJIh30BaHUEM
rpadU4ecKuX METO/IOB;
MIPUMEHSTH (POPMYJIbI
CJIO’KEHUS U YMHOKEHUS
BEPOATHOCTE,
KOMOUHATOpHbIE (DaKThI U
(hopMyITBI TpU pEIICHUH
3aJa4; OLIEHUBATh
BEPOSITHOCTH PeaTbHBIX
COOBITHI{; 3HAKOMCTBO CO
CllydyallHBIMU BEJTMUYMHAMM;
yYMEHUE MPUBOJUTH TPUMEPbI
IIPOSIBJIEHUS 3aKOHA OOJIBIINX
YHceN B IPUPOJHBIX U
OO0IIECTBEHHBIX SIBJICHUSAX

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue padboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe
y4ueOHbIe TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH




[TPGY ymeTsh onepupoBaTh
HNOHSTUSMM: TOUKa, IIpsiMasi,
IUIOCKOCTh, IPOCTPAHCTBO,
JBYT'PaHHBIN yToJl,
CKpELMBAIOIIUECS NPsIMbIE,
[apajuIeIbHOCTb U
HEePHIEHANKYIAPHOCTD IPSIMBIX U
IIJIOCKOCTEM, IOl MEXIY
HOPSAMBIMHU, YTOJI MEXy IPSIMO U
IJIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 JIOCKOCTHU, PaCCTOSIHUE
MEXy IPSAMBIMU, PACCTOSTHUE
MEXy INIOCKOCTAMU; YMEHHE
UCIOJIb30BaTh MPH PEIICHUH 3a1a4
U3y4eHHBIE (PAKTHI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAOIIETO
Mupa

JleMoHCTpHUpYET yMEHHE
OIIEpUPOBATH MOHATUAMU:
TOYKA, NpsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPaHHBIN
yroJ, CKpeluBaroIuecs
IpsiMbl€e, TAPAJIEIbHOCTD U
MEPIEHUKYISIPHOCTD MIPSMBIX
U IUIOCKOCTEM, YTOJI MEXKITY
MPSIMBIMH, YTOJI MEKITY
IIPSIMOM U TUIOCKOCTBIO, YTOJI
MEXY IIOCKOCTSIMU,
paccTosiHuE OT TOUKH J10
IIJIOCKOCTH, PacCTOSIHUE
MEXIY IPSAMBIMH, PACCTOSIHUE
MEXIY IUIOCKOCTSIMU; YMEHHUE
UCII0JIb30BaTh IIPU PELLICHUU
3a/1a4 u3y4eHHbIe (aKThI U
TCOPEMBI INIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIEro MUpa

VYcrHblil onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboTh
WnpuBuyanbHble
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3ameH

[TP610 ymeTs onepupoBath
MOHSATUSAMH: MHOTOTPAaHHUK,
CeUeHre MHOTOTPaHHHKA, KYO,
napaieNenure1, npu3ma,
nupamuia, Gurypa v HoBepXHOCTb
BpAIeHUS, IIMIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAICHHUS, TNIOCKOCTb,
Kacarolmasicsi cepsl, HUIUHIPA,
KOHYCa, TUIOIIA/Ib IIOBEPXHOCTH
NUpaMU/Ibl, IPU3MBI, KOHYCAa,
HUAJTUHAPA, IO chepbl, 00beM
KyOa, psIMOYTOJILHOTO
napaieNenunea, MupaMuIbl,
NpPU3MBI, HWIMHAPA, KOHYCa, 11apa;
yMeHue u300paxarb
MHOTOTPaHHHUKH U TIOBEPXHOCTH
BpAI[EHNs, X CEUEHHsI OT PYKH, C
TIOMOTIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEe/ICTB; YMEHHUE PacIiO3HaBATh
CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE pacIio3HaBaTh MPABHIIbHBIC
MHOTOT'PaHHUKH

JleMOHCTpHUpYET YMEHUE
OIIEPUPOBATH TOHATHIMU:
MHOTOI'PaHHUK, CEYEHUE
MHOTOTpaHHUKA, KYO,
napajJiesienunes, npusma,
nupamua, purypa u
MIOBEPXHOCTb BpALCHUS,
HUITUHIP, KOHYC, map, cdepa,
ceueHHst (PUTypbl BpalleHus,
TUIOCKOCTh, Kacaromasics
cdepsl, IMIMHAPA, KOHYCa,
TUTOIIA b TIOBEPXHOCTH
MUPaMUIbL, IPU3MBI, KOHYCA,
UWIMH]IPA, JI01Aaab chepsl,
00beM Ky0a, PsIMOYTOJIbHOTO
napasiesienumnesa, IupaMmuIbl,
MPHU3MBI, IWIHHIPA, KOHYCA,
1apa; yMeHue u3o0paxarb
MHOTOTPaHHHUKH U
MOBEPXHOCTHU BPALICHHUS, UX
CEUeHHsI OT PYKH, C IOMOIIBIO
YepPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh
MIPAaBUIIbHBIE MHOTOTPAHHUKHI

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WHuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONIPOC
OK3aMeH

ITP611 ymeTs onepupoBath
IIOHATUAMMU. ABUKXCHHUC B
MIPOCTPAHCTBE, MOA00HBIC PUTYPHI B
MIPOCTPAHCTBE; UCTIOIB30BATh
OTHOIIIEHNE TUIOIIaaeH

JleMoHCTpHUpYET yMEHHE
OIIEpUPOBATh NOHATUIMHU:
JBUKEHHE B MPOCTPAHCTBE,
1o100HbIE PUTYPHI B
MIPOCTPAHCTBE; UCIIOJIb30BATh

VYcerHblii onpoc
TectupoBanue,
[IpakTrueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe




MOBEPXHOCTEH U 00bEMOB
NoJ00HBIX (PUTYp TIPU peLIeHUN
3a1aq

OTHOIIIEHHE IUIOMIAIEN
MMOBEPXHOCTEH U 00HEMOB
moA0OHBIX puryp mpu
pElIeHNH 3a1a4

y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

ITP612 ymMeTh BBIYHUCIATH
FE€OMETPUUYECKHE BEIMUNHBI (JUIMHA,
yroJi, II0NIa b, 00beM, IJIOAAb
MIOBEPXHOCTH ), UCIIOJIb3YS
U3Y4EHHbIE (POPMYJIIBI U METOIbI

JIeMOHCTpHPYET YMCHHE
BBIUUCIIATH TEOMETPUUYCCKHUEC
BEJUYHHBI (JUTHHA, yroJI,
IUIOIIAAb, 00BEM, ILIOIIAND
MTOBEPXHOCTH ), HCIIOJIB3YS
U3y4eHHbIE POPMYIIBI U
METO/bI

YcerHblii onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTtponbHbie paboTh
NunuBunyanbHbie
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
DK3aMeH

ITP613 ymeTs onepupoBath
MOHSATUSMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJSIpPHOE MPOU3BEICHHE,
yroJl MeXay BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpA HA
YUCJI0; HAXOAUTH C IIOMOIIIBIO
M3YYEHHBIX (DOPMYI KOOPIAUHATHI
CepeIUHbl OTPE3Ka, pacCTOSHUE
MEXy IBYMSI TOUKaMU

JleMoHCTpUpYET YMEHHE
OTIEpUPOBATH MTOHATUSIMU:
MPSIMOYTOJIbHAsI CUCTEMA
KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE
MIPOU3BENICHUE, YTOJI MEXKY
BEKTOPAaMH, CYyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA
YHUCJI0; HAXOAUTH C IIOMOIIBIO
M3Y4YEeHHBIX (hopmyI
KOOPJIHMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSHUE MEXKIY
JIBYMSI TOUKaAMHU

YcerHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHbie paboThl
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NPOC
OK3aMeH

[1P614 ymeTh BBIOMpATH
MOIXOISIIINI U3YYEHHBIA METOT JIJISI
pelleHus 3aJa4i, Paclio3HaBaTh
MaTemMaTruyeckue (akThl U
MaTEMaTHUYECKHUE MOJIENH B
MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
PUBOJUTH PUMEPDI
MaTEMAaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTEMaTUYECKON HAyKU

JleMOHCTpHUpYyeT yMEHHE
YMETb BBIOMPATH MOIXO A
W3Y4YEHHBIN METO U1
pelIeHus 3a1auu,
pacrno3HaBarhb
MaTemMaThueckue (paxkTsl U
MaTeMaTH4eCKHE MOJIETH B
MIPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE;
YMEHHE NPUBOJAUTDH TPUMEPHI
MaTEMaTHYECKUX OTKPBITUH
POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH

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

[Pyl ymers onepupoBaTh
MOHATUSIMHU: OIIPENICIICHUE, AKCUOMA,
TeopeMa, CIeJCTBUE, CBOMCTBO,
MIPU3HAK, 10Ka3aTeJIbCTBO,
pPaBHOCHIIBHBIE (POPMYIIHUPOBKH;
yMmeHue GopMynrpoBaTh 0OpPaTHOE U
MIPOTUBOIIOJI0KHOE YTBEPKICHUE,
IIPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOJIb30BAThH
METOJI MAaTEMaTUYECKON UHAYKLINH;
MPOBOJUTH I0KA3aTEJIbHBIC
pacCy)IEHHUs IPU PELICHUN 3a/1a4,
OIIEHUBATH JIOTHYECKYIO

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATUIMHU:
orpeziesieHue, akCHoMa,
TEOopeMa, CIEACTBUE,
CBOMCTBO, IIPU3HAK,
JI0Ka3aTeNbCTBO,
PaBHOCHUJIbHBIE
(bOpMYIMPOBKH; YMEHHE
dhopmynupoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE
YTBEPXKICHHUE, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDHI,
VICIOJIb30BaTh METOJ

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThbl
NuauBunyanbHbIe
y4ueOHbIEe TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH




MPAaBUJIBHOCTb PACCYXACHUM

MaTeMaTHYeCKON UHAYKIIUY;
MIPOBOJIUTH JIOKA3aTEIIbHbBIC
paccyxaeHusl IPU pelIeHUH
3a/1a4, OLICHUBATh JJOTUYECKYIO
MIPaBIJIBHOCTh PACCYKICHHIM

[TPy2 ymeTh onepupoBarthb
HOHATUSIMU: MHOKECTBO,
IIOJIMHO>KECTBO, ONIEpALIUU HaJl
MHOX€ECTBaMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIH anmnapar ajs
ONMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH IIPU PELICHUH 3a/1a4, B TOM
YHCIIe U3 JPYTrUX Y4eOHbIX
IPEIMETOB

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATHUAMH:
MHOECTBO, II0JIMHOKECTBO,
olepaluy HaJl MHOKECTBAMU;
YMEHUE UCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN
anmnapar s OIMCcaHus
pEaJIbHBIX TPOLIECCOB U
SIBJICHUH TIPY PELICHUM 3aa4,
B TOM YHCJIE U3 JPYTUX
y4eOHBIX TIPEAMETOB

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

[Tpy3 ymeTs onepupoBaTh
HNOHATUAMH: Tpad), CBSI3HBIN rpad,
JIepEeBO, UKL, Tpad Ha TIOCKOCTH;
YMEHUE 33/1aBaTh U ONHCHIBATH
rpadbl pa3IMYHBIMH CIIOCOOAMM;
UCTIOJIB30BaTh Tpadbl MPH peIeHUH
3aa4

JleMOHCTpHUpYET yMEHHE
OTIEPUPOBATH TOHITHSIMH:
rpad, CBs3HBIN I'pad, 1epeBo,
UK, Tpad HA IIOCKOCTH;
YMEHHE 3a/1aBaTh U OMUCHIBATH
rpadsl pa3TUuIHBIMU
croco6aMu; UCIOIb30BaTh
rpadbl Ipu pelIeHUH 3a1a4

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NIPOC
OKk3aMeH

[TPy4 ymetb cBOOOIHO ONEPUPOBAThH
MOHATUSIMH: COYETAHUE,
[IEPECTaHOBKA, YUCIJIO COYECTAHU,
YHUCJIO MEPECTAaHOBOK; OMHOM
HeroToHa; ymMeHue NpUMEHATh
KOMOHMHATOPHbIE (PaKThl U
paccyXIeHHUs Ul PELICHUs 3a1a4

JleMOHCTpHUpYyET yMEHME
cBOOO/IHO ONEPUPOBATH
MOHATHUSIMU: COYETaHUE,
IepecTaHOBKa, YUCIIO
COYETaHUH, YUCIIO
MePECTaHOBOK; OMHOM
HeroTOHA; yMeHME NpUMEHSATH
KOMOHMHATOpHbIE (PaKThI U
pacCyXACHHUs UIsl pELICHUS
3a/1a4y

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

IIpy5 ymers onepupoBaTh
MOHATUSIMU: HATYPAJIBHOE YHCIIO,
L[E€JI0€ YUCIIO, OCTATOK 110 MOAYJIIO,
panMoHaNIbHOE YUCIIO,
UPPALMOHAIILHOE YHUCIIO, MHOXKECTBA
HaTypaJIbHbIX, LEJNbIX,
paloHaIbHbBIX, JEHCTBUTEIBHBIX
YHUCeN; YMEHHE UCIIOIb30BATh
NPU3HAKU AEITMMOCTH, HAUMEHbIINN
oOuIuii 1eauTens U HauMEeHbLIee
o01iee KpaTtHoe, anroput™m EBxina
IIPU PELIEHNH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMU NTO3ULUOHHBIMU
CUCTEMAMHM CUHMCIICHUS

JleMoHCTpUpYET YMEHHE
OTIEpUPOBATH MTOHSATUSIMU:
HaTypaJlbHOE YKCIIO, 1IEJI0€
YHUCJI0, OCTATOK 10 MOYJIIO,
palroHaIbHOE YUCIIO,
HUPpAIMOHATIEHOE YHCIIO,
MHOXECTBA HATypaJIbHBIX,
LIETTBIX, PAIIHOHAIIBHBIX,
JICHCTBUTEIBHBIX YUCE,;
YMEHHUE UCITOJIh30BaTh
MPU3HAKHU JAEIIUMOCTH,
HAaUMEHBIIWH OOLINi
JeIINTEIb U HaUMCHBIIICE
oO1ee KpaTHOE, aJITOPUTM
EBkinuia npu pemieHnu 3aaay;
3HAKOMCTBO C Pa3JIMYHbIMU
MMO3UIIMOHHBIMU CHCTEMaMU
CUMCJICHUS

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpPOHTAIBHBIN ONIPOC
OK3amMeH




[TPy6 ymeTp cBOOOHO OTIEPHPOBATH
HNOHSTUSMMU: CTENIEHD C LIEIbIM
HoKa3areseM, KOpeHb HaTypajlbHON
CTENEHHU, CTENEHb C PallMOHAIbHBIM
HOKa3aTeseM, CTEIEHb C
JENCTBUTENBHBIM (BELLIECTBEHHbBIM )
HokasareseM, Jiorapudm uucna,
CUHYC, KOCUHYC 1 TaHI'€HC
IPOM3BOJILHOI'O YHCIIA

JleMoHCTpHUpYET yMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATUSIMU: CTEIICHB C IIEJIBIM
noKaszaresieM, KOpeHb
HATYpaJbHOH CTEIICHH,
CTETIEHb C PAllMOHAIBHBIM
MOKa3aTeJeM, CTETICHb C
JIEACTBUTEIbHBIM
(BEIIECTBEHHBIM)
roKasaresem, Jorapudm
qHcia, CHHYC, KOCHHYC U
TaHI€HC MMPOU3BOJILHOTO YHCIIa

VYcrHblil onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboTh
WnpuBuyanbHble
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3ameH

[Ipy7 ymeTs onepupoBaTh
HOHSTUSIMU: TOXKJIECTBO,
TOKJIECTBEHHOE MTPeoOpazoBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHU U HEPABEHCTB,
PaBHOCUIIBHOCTh YPaBHEHH,
HEPABEHCTB U CUCTEM,
paluoHaIbHbIE, UPPALlMOHAIbHbIE,
MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMUUEcKue,
TPUTOHOMETPHUECKHE yPaBHEHUS,
HEPAaBEHCTBA U CUCTEMbI; YMEHHE
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3IUYHbIX
IPUEMOB; pelaTh ypaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX
CUCTEMBI JIS PELICHUS
MaTeMaTUYeCKUX 3ajau U 3a7a4 u3
pa3InYHbIX 001acTe HayKu U
pEATBHOM KU3HU

JleMOHCTpHUpYET YMEHHE
OTIEPUPOBATH TOHATHIMU:
TOXAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTb YPaBHEHUH,
HEPaBEHCTB U CUCTEM,
palMoHaIbHbIE,
UppalnroHaIbHBIE,
NoKa3aTeIbHbIe, CTEIIEHHBIE,
norapudmuyeckue,
TPUTOHOMETPUYECKHE
ypaBHEHUsI, HEPABEHCTBA U
CHCTEMbI; YMEHHUE peIliaTh
ypaBHEHWUsI, HEPABEHCTBA U
CHUCTEMBI C IIOMOILBIO
pa3IMYHBIX TPUEMOB; PEIIaTh
ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C ITapaMeTpOM;
PUMEHATh YPAaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI IS
peleHust MaTeMaTHYeCKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
oOyactell HayKH U pealbHON
KHU3HU

VYcerHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NIPOC
OK3aMeH

[Tpy8 ymeTh cBOOOAHO ONEPUPOBATH
HNOHATUSIMU: TPAQUK QYHKIUH,
oOpartHas pyHKIUS, KOMIO3HILIUS
byHKIMH, TUHeHas QyHKIN,
KBaJpaTU4Has PYHKIHUS, CTEIICHHAs
(GYHKIMS C IETTBIM TIOKa3aTeeM,
TPUTOHOMETpHUUYECKHE (DYHKIIUH,
00paTHBIE TPUTOHOMETPUIECKHE
(byHKLMY, TOKa3aTeNbHAast U
norapupmMudeckas GyHKIINH,
YMEHHUE CTPOUTH rpaduku QyHKINH,
BBINOJIHATH IPEOOpPa30BaHUs
rpaduKoB QYHKIIUH;

YMEHHUE UCI0JIb30BaTh rpauKu

JleMOHCTpHpYET yMEHHe
cBOOO/IHO ONIEPUPOBATH
MOHATUSAMU: TpadUK QYHKIINH,
oOparHas QyHKUUS,
KOMIO3ULUS QYHKIIUH,
TuHeHas QyHKIMs,
KBaJpaTU4Has GyHKLUS,
cTereHHast QyHKIHS C TeITbIM
roKaszaTeseM,
TPUTOHOMETPHUUYECKHE
¢byHK1IMH, OOpaTHBIE
TPUTOHOMETPHUUYECKHE
(byHKINH, TOKa3aTeNbHas U
norapudmudeckas QyHKINH,

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WnauBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH




(GyHKUUH 17151 U3y4EHUs POLIECCOB
Y 3aBUCUMOCTEN MPU PELICHUN
3ajia4y U3 IPYrux y4eOHbIX
IIPEAMETOB U U3 PEAIIbHOM KU3HU;
BbIpa)kaTh (POPMYyJIaMHU 3aBUCUMOCTHU
MEXy BEIIMYNHAMHU

YMEHHUE CTPOUTH TpaPuKu
(GyHKUIMH, BBITOTHSATD
npeobpazoBaHus TpauKOB
GbyHKIH;

YMEHHUE UCIIOJIb30BaTh
rpaduKku GyHKUIUH IS
M3y4EeHHs IPOLECCOB U
3aBUCUMOCTEN IIPU PELICHUU
3aJa4 U3 Apyrux y4eOHbIX
IIPEAMETOB U U3 PEAIbHOU
KHU3HH; BBIpAXaTh (OpMyIaMu
3aBHCUMOCTH MEXKIY
BEIMYMHAMU

[TPy9 ymenue cBoOOAHO
OIIEpUPOBATH TOHITUSMH: YETHOCTD
(GyHKINH, TEPHOAUIHOCTD
(GYHKIMH, OTPaHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTh (DYHKITUH,
IKCTpeMyM (YHKIIUHU, HAaUOOIIbIIee
¥ HauMeHbIIIee 3HaUYeHHsT (QYHKIIHH
Ha IPOMEXKYTKE; YMEHHE IPOBOANUTH
uccnenoBanne QyHKINN

JleMOHCTpHUpYET YMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATHUSIMH: YETHOCTD
(GyHKLINH, TEPUOAUYHOCTD
(GyHKINH, OTPaHUYEHHOCTD
(GyHKIMH, MOHOTOHHOCTh
(GyHKINHU, SKCTPEMYM
¢byHKIIMU, HAUOOIIBIIIEE U
HaMMEHbIIIee 3HAYCHUS
(GYHKLINU HAa IPOMEKYTKE;
yMEHUE MPOBOANTH
ucciieioBaHue QyHKIUU

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

[Tpy10 ymeHnue ucnosb30Bath
cBo¥icTBa U rpaduKu GYHKUIUH IS
pelieHns ypaBHEHU, HEPABEHCTB U
3aJa4 ¢ mapaMeTpaMu; U300paxarb
Ha KOOPJIMHATHOM MIIOCKOCTH
MHOXKECTBA PELICHUN YpaBHEHUN,
HEPABEHCTB U UX CUCTEM

JleMOHCTpHUpYyET YMEHHE
HCIIOb30BaTh CBOWCTBA U
rpaduku QyHKIMHA IS
pELlIeHNs] ypaBHEHUH,
HEPaBEHCTB U 33/1a4 C
napameTpamH; U300paxarhb Ha
KOOPJMHATHOM IIOCKOCTH
MHOXECTBA PELLICHUN
YPaBHEHUI, HEPABEHCTB U MX
CUCTEM

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

[Tpyl1 ymers cBOOOAHO
OIIEPUPOBATH TIOHSATUSIMH:
IIOCIIEJOBATEILHOCTH,
apugmeTnuecKas Iporpeccus,
reoMeTpUIecKast porpeccHs,
0ecKOHEUHO yObIBaroIIas
reoMeTpUYecKas porpeccus;
yMEHHE 33/1aBaTh
HIOCIIEIOBATEIFHOCTH, B TOM YHUCIIE C
MIOMOIIBIO PEKYPPEHTHBIX GOpMYIT

JleMOHCTpHUpYyET YMEHHE
CBOOO/THO ONIEPUPOBATH
MOHATHUSIMU:
MOCJIeI0BAaTENbHOCTb,
apupMeTHIEeCKas MPOTPeccHs,
reoMeTpHUecKas porpeccus,
0ecKOHEeYHO yObIBaromias
reoMeTpHUecKasi IPOrpeccus;
yYMEHHE 33/1aBaTh
MOCTIeI0BATEIbHOCTH, B TOM
YHCIIE C TOMOIIBIO

PEKYPPEHTHBIX (HopMyIT

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue padboThl
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIEe TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH

IIpyl2 ymers onepupoBaTh
MOHSITUSIMH: HETIPEPHIBHOCTH
(GYHKIIMH, aCHMITTOTHI Tpadrka
¢byHKLMH, IepBast U BTOpas
pon3BOHAS (HYHKIIHH,

JleMoHCTpHUpYET yMEHHE
OTIEPUPOBATH TOHSITHSIMH:
HENpPEephIBHOCTH QYHKITUH,
aCHMIITOTHI rpaduka
(dbyHKIIMH, TIEpBasi K BTOpast

VYcerHbliil onpoc
TectupoBanue,
[IpakTrueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe




TEOMETPUUYCCKHUIN 1 (PU3HIECKUI
CMBICJI TPOU3BOJAHOM,
nepBooOpazHas, onpeaeIeHHbIN
WHTETPAT; YMCHHE HAXOIUTh
ACUMIITOTHI rpaduka GyHKIUH;
YMEHHE BBIYHCIISTH IPOU3BOIHBIC
CYMMBI, IPOU3BECHHS], YACTHOTO U
KOMIO3UINH (PYHKIIUNA, HAXOAUTh
ypaBHEHHE KacaTelIbHOU K rpaduKy

byHKIIUN

npou3BogHAs (HYHKIIUH,
T€OMETPUYECKUI U
(bu3nuecKuil CMbICIT
MIPOU3BOIHOM, TepBOOOpa3Has,
oTpeieNICHHbI HHTETpall;
YMEHHE HAXOUTh ACHMIITOTHI
rpaduka QyHKIIUU; yMECHUE
BBIYHCIISTH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHMUS,
YaCTHOTO ¥ KOMITO3HUIINU
(hyHKIMIA, HAXOIUTH
YpaBHEHHUE KacaTEIbHOU K
rpaduky GyHKIHH

y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[Tpy13 ymeHue ucnosib30Barh
MIPOU3BOIHYIO JUIsl UCCTIEI0BAHUS
GyHKIMH, U151 HAXOKIACHUS
HAWIYYIIETro peuieHus B
IPUKIIAIHBIX, B TOM UHCIIE
COLIMATIbHO-3KOHOMHYECKUX U
bu3nYecKuX 3a1avax, 1is
oTpesieNIeHus] CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOLAAN U
00BeMBI (PUTYp C TOMOIIBIO
MHTETpaJla; IPUBOIUTH IPUMEPDI
MaTEMaTHYECKOTO MOJIEITMPOBAHUS C
NOMOUIbIO AU PepeHInanbHbIX
yYpaBHEHUHU

JleMOHCTpHUpYET YMEHHE
UCIOJIb30BATh POU3BOJHYIO
JUISL KCCIIEIOBaHUS (PYHKIIHM,
JUI HAXOKJICHUS HaWTy4IlIero
peleH sl B TPUKIIAJIHBIX, B
TOM YHCJIE€ COLIUAIBHO-
HSKOHOMHYECKUX U
¢bu3nyeckux 3anavax, s
oIpesiesIeHUs] CKOPOCTH U
YCKOPEHUs; HAXOIUTh
TIOMIAA U 00BEMBI QUTYD C
MIOMOIIIBIO UHTETPaa;
MPUBOANUTH TIPUMEPHI
MaTeMaTHYeCKOro
MOJIETTUPOBAHUS C TIOMOILBIO
nuddepeHIranbHbIX
YpaBHEHUI

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTposbHbie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
DK3aMeH

[TP614 ymeTs onepupoBaTh
MOHATUSMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIa,
MOJTYJIb W QPTYMEHT KOMIUIEKCHOTO
qucia, popma 3arucu KOMIUIEKCHBIX
yucen (reoMeTpuyeckas,
TPUTOHOMETpUYECKast U
anrebpanyeckas); yMeTh
POU3BOJIUTH apH(PMETHUECKHE
NEHCTBUS C KOMIUIEKCHBIMA
YHCIaMU; IPUBOINUTH PUMEPHI
UCTIOJTB30BaHUST KOMITIEKCHBIX
qucen

JleMOHCTpHpYET yMEHHe
OTIEPUPOBATH TIOHATHIMU:
KOMILIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE
4Kclia, MOJYJb U apTYMEHT
KOMILIEKCHOTO uncia, popma
3aIMCH KOMIUIEKCHBIX YHCell
(reomeTrpuyeckas,
TPUTOHOMETpUYECKast U
anredbpanyeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHIECKHUE IEHCTBUSI C
KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJIUTH IPUMEPHI
UCTOJIb30BAHUS KOMIUIEKCHBIX
qrce

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH

[TPy15 ymeTs cBOGOAHO
OTIEpUPOBATH TOHITUSIMH: CPE/IHEE
apudmMeTHuecKoe, MeIUaHa,
HauOoJIbIlIee M HAUMEHbIIIEE
3HAYEHMUsI, pa3Max, TUCIEPCHS,
CTaHJapPTHOE OTKJIOHEHUE IS

JleMOHCTpHpYeT yMEHHE
CBOOOJTHO OTIEPUPOBATh
MOHATHSIMU: CpEIHEE
apudMeTHIecKoe, MeraHa,
HauOOoJbIIIee U HANMEHBIIIEE
3HAYCHUs, pa3Max, JUCIEPCHs,

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




OTMCAHUS YUCIIOBBIX IaHHBIX;
YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKUE JAHHBIE, B TOM
qHClie C MPUMEHEHUEM rpadruecKkux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
rpaduuecky uccie0BaTh
COBMECTHbIE HAOIIOACHHUS C
MOMOIIIBIO AarpaMM pacceuBaHuUs U
JIMHENHOM perpeccuun

CTaH/IapTHOE OTKJIOHEHHE IS
OIMCAHUS YUCIIOBBIX JIAHHBIX;
YMEHHE UCCIIEIOBATh
CTaTHCTUYECKUE JIaHHBIC, B
TOM YHCJIE C MPUMEHEHUEM
rpadUueCcKuX METOAOB U
ANEKTPOHHBIX CPE/ICTB;
rpadUueCcKy UCCIICI0BATh
COBMECTHBIE HAOIIOACHHUS C
MOMOIIIBIO JUArpaMm
pacceruBaHus U JTUHEUHOM
perpeccun

@poHTATBHBIN OITPOC
DK3aMeH

[IPy16 ymeTh HaXOIUTh
BEPOSITHOCTH COOBITHIA C
UCIIOJIb30BaHUEM TpadudecKux
METO/IOB; PUMEHSITH JIJIsl PEIICHHS
3a1a4 (pOpPMYIIBI CIIOXKEHUS U
YMHOKEHHS BEPOATHOCTEH,
dbopMyIy MOTHON BEPOSATHOCTH,
dbopmyny bepnysm,
KOMOWHATOPHBIC (DAKTHI U
(bOpMyJIBI; OIIEHUBATH BEPOATHOCTH
peallbHbIX COOBITHIA; YMEHHE
OTIEPUPOBATH MTOHSATUSIMU:
cilyyaiiHasl BEJIMYMHA,
pacnpenesieHle BEpOSTHOCTEM,
MaTeMaTU4YeCcKoe 0KHIaHHE,
JUCTIEPCHS U CTAaHJApTHOE
OTKJIOHEHME CIIyYalHOW BEJIMYUHBI,
(GyHKIIUM pacnpeeneHus u
IJIOTHOCTU PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJILHOTO
pacupeneneHuii; yMeHue
HCITOJIB30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneneHui Juisl peleHus 3a1ay;
3HAKOMCTBO C OHATHSMU: 3aKOH
OONBIIHX YHCE, METOJIBI
BBIOOPOYHBIX HCCIIEIOBAHUM;
yMEHUE TTPUBOAUTH TTPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEI
B MIPUPOJIHBIX U OOIIIECTBEHHBIX
SBJICHUSIX

JleMOHCTpHUpYET yMEHHE
HaXOJUTh BEPOSTHOCTH
COOBITHIA C UCTIOJTB30BAHUEM
rpaguYecKux METOJIOB;
MIPUMEHSITH JIsl pEIICHUS
3ama4 (GOpMYIIBI CITOKCHHUS
YMHOXEHHS BEPOSTHOCTEH,
dbopMyITy MOTHON
BEPOSTHOCTH, (popMyITy
Bepnymim, koMOMHATOPHBIE
(bakThl 1 POpPMYIIBI; OLICHUBATD
BEPOSITHOCTH PEaTbHBIX
COOBITHI; yMEHUE
OTIEPUPOBATH TTOHITHSIMH:
Clly4aiiHasi BETUYMHA,
pacrpeieieHre BEpOSITHOCTEN,
MaTeMaTHYeCKOe OXKHUIaHUE,
JIMCTIEPCHS ¥ CTaHAapTHOE
OTKJIOHEHHE CIIy4alHOU
BEJTMYHHBI, PYHKIINN
pacnpeseneHus u TNOTHOCTH
PaBHOMEPHOTO,
MOKa3aTeIbHOTO U
HOPMAJILHOTO paclpeesieHU;
YMEHHE HCIIONIb30BaTh
CBOMCTBA U3yYEHHBIX
pacnpeneneHuil 1Jisl peleHus
3a/1a4; 3HAKOMCTBO C
TMTOHATHSMHU: 3aKOH OOJIBITHX
YHCell, METOAbI BEIOOPOYHBIX
WCCIIEIOBAHUI; YMEHHE
MIPUBOJIUTH TIPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIIINX
4ycelN B IPUPOIHBIX U
OOIIIECTBEHHBIX ABJICHUAX

VYcerHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NIPOC
OK3aMeH

[TPy17 ymeTs cBOOOIHO
ONnecprupoOBaTh NOHATUAMU: TOYKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI yIOJl,
JIBYTPaHHBIN YTOJI, TPEXTPAHHBIN

JleMoHCTpHUpYET yMEHHE
CBOOOJTHO OTIEPUPOBATH
MOHATHSIMH: TOYKA, MpsiMas,
IIJIOCKOCTB, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUHN yToJl,

VYcerHblii onpoc
TectupoBanue,
[IpakTrueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe




yroJ1, nepecekaroniect,
napaJieNibHbIe M CKPEIINBAIOLIHECs
npsMble, apajlIeIbHOCTh U
NEePIEHANKYISIPHOCTD MIPSIMBIX U
IUIOCKOCTEH, yroi Mexy NpsiMbIMH,
YroJl MeXAY NPSMOMN U TIOCKOCTHIO,
yroJl MeXAY IIOCKOCTSIMH; YMEHUE
UCTIOJIb30BaTh MPH PEIICHUH 3aa4
U3y4eHHbIE (DAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh
pasMepbl 00BEKTOB B OKpPY KaroIleM
MHpE; YMEHHE OTIePHPOBATH
HOHATUSMH: MHOTOTPAHHHUK,
CeueHre MHOTOTpaHHHKa,
HPaBUIbHBII MHOTOTPAaHHUK,
npu3Ma, mupamua, Gurypa u
IOBEPXHOCTh BpPALIECHUs, LUIUHID,
KOHYC, 1ap, chepa, pa3BepTKa
MIOBEPXHOCTH, CEYCHHUS KOHYCa U
LWIMH/PA, NapajyiesIbHble OCH WU
OCHOBaHMIO, CEYCHUE I1apa,
IUIOCKOCTB, Kacarolasics cepsl,
IWIMHPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOIOI'paHHHKa,
n300paxaTb MHOIOIpPaHHUKH,
(GUrypsl U MOBEPXHOCTH BpallleHUs,
UX CEYEHUS, B TOM YHCIIE C
MOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHUE MMPUMEHSATh CBOHCTBA
reoMeTpuueckux Guryp,
CaMOCTOSITENIbHO (POPMYIIUPOBATH
OTpeieNIeHus: U3y4aeMbIX QuUryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpPU3HAKAaX TEOMETPUUECKUX PUryp,
000CHOBBIBATh HITH OIIPOBEPraTh UX;
yYMEHUE NMPOBOANUTH KIacCU(PUKALIUIO
GuUryp 1Mo pazITMYHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIHHBIE TOCTPOSHUS

JIBYTpaHHBIN yroJ,
TPEXTPaHHBIN Yrod,
nepeceKaroIuecs,
napajulesbHble U
CKpELIMBAIOIUECS MIPSIMBbIE,
[apajuIeIbHOCTD U
NEePIEHAUKYIAPHOCTD NMPSMbIX
U IUIOCKOCTEM, YTOJI MEXKITY
HPSIMBIMH, YTOJI MEXIY
IIPSIMOM U TNIOCKOCTBIO, YTOJI
MEX]y IUIOCKOCTSAMU; YMEHHE
HCII0JIb30BaTh IIPU PELLICHUU
3aJa4 U3y4eHHbIe (PaKThI U
TEOpPEMBI IITAaHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl
00BEKTOB B OKPYKAIOILIEM
MUDE; YMEHUE OIIEpUPOBATh
MOHATUSIMHU: MHOTOTPaHHHUK,
CEUYEHUE MHOTOTPaHHHUKA,
MIPaBUIIbHBII MHOTOTPAHHUK,
npu3Ma, nupamusa, Gurypa u
MIOBEPXHOCTb BpALCHUS,
WIAH]P, KOHYC, TIap, cdepa,
pa3BepTKa NOBEPXHOCTH,
CeueHUsl KOHyca U IWINHIPA,
napajJiesIbHble OCH WU
OCHOBaHUIO, CEUEHUE I11apa,
IJIOCKOCTB, KacaroIascs
cdepbl, IMIUHAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHKA, U300pakaTh
MHOTOT'pPaHHUKH, (GUTYpBI U
MMOBEPXHOCTHU BpallleHUs, UX
CEUEHUs, B TOM YHCJIE C
MTOMOLIBIO AJIEKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSITh
CBOMCTBA F€OMETPUYECKUX
¢buryp, caMoCTOSATETHHO
(hopmMyIupOBaTh ONPEACICHHS
u3ydaeMbIX (UTYp, BBIIBUTATh
TUIIOTE3bI O CBOMCTBAX U
MIPU3HAKaX F€OMETPUUECKHUX
¢buryp, 000CHOBBIBATh WX
OIpOBEPraTh UX; yMEHUE
MPOBOAUTH KJIaCCU(UKALINIO
¢buryp no pa3nTu4HbIM
MIPU3HAKaM, BBIMOIHSITH
HE00XOAUMBIE
JIONIOJIHUTEIIbHBIE TIOCTPOEHUS

y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[TPy18 ymeTs cBOGOAHO
OTIEpUPOBATH MIOHATUSIMH: TUIOLIAb
¢burypsl, 00beM GUTyphl, BEIUIHHA

JleMOHCTpUpYET YMEHHE
CBOOOJTHO OTIEPUPOBATh
MOHATHUSIMU: TIJIONIA]Th

YceTHBIT onpoc
TectupoBanue,
[TpakTuyeckue paboThI




yIJ1a, pacCTOSTHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXITY
NPSIMBIMH, PACCTOSTHUE MEXKILY
TUIOCKOCTSIMHU, TLIOMAAb cepsl,
IUIOIAb TOBEPXHOCTH TTHPAMHU/IBI,
NPU3MBI, KOHYCa, HWIHHAPA, 00beM
Ky0a, MpsIMOYTOJILHOTO
napaieNenumnena, MupaMuibl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
YMEHHUE HaXOJUTh OTHOILLICHHE
00bEeMOB MOJOOHBIX PUTYD

¢burypsl, 006eM GUTYPHI,

BCJIMYMHA yTJid, paCCTOAHUC OT

TOYKH JI0 IIJIOCKOCTH,
paccTostHuEe MEKIY TPSAMBIMHU,
PaccTOsIHUE MEXKTY
IJIOCKOCTSIMU, ILIOIIAb
cdepsl, II01AIH
MMOBEPXHOCTHU TTHUPAMHU/IBI,
MPU3MBI, KOHYCA, IIWIHHIPA,
00beM Kyba, MPSIMOYTOJILHOTO
napajuiesieuIe/aa, TapaMu/Ibl,
MPU3MBbI, IWIMH/PA, KOHYCA,
apa; yMeHHUe HaXOUTh
OTHOIIIEHHE 00HEMOB
o100HbBIX uUryp

KonTtponbHbIie paboThI
NuauBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[TPy19 ymets cBOOOIHO
OTepUPOBATH MOHITUSIMHU:
JIBUKEHUE, MAPAIJIEIbHBIN MTEPEHOC,
CUMMETpHS Ha TIOCKOCTH U B
POCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHKe MOI00Ms,
no00HBIE (PUTYPHI; yMEHHE
pacro3HaBaTh paBHbIE U OJI0OHbBIE
¢Gurypsl, B TOM 4UCI€ B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; yMEHUE
UCTIOJIB30BaTh T€OMETPUIECKHE
OTHOILEHHSI, HAXOUTh
TreOMETPUYECKUE BETMINHBI (JITTMHA,
yToJ1, MJI0NIA1b, 00BEM) IPHU
pelIeHNH 3a1a49 U3 APYTuX YIeOHBIX
IPEIMETOB U U3 PEeaTbHOM KU3HU

JleMOHCTpHUpYyET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU: JIBUKECHUE,
napajJiesIbHbINA IepeHoc,
CUMMETpHS Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 0100,
o00HbIe PUTYPHI; YMEHUE
pacro3HaBaTh paBHBIEC U
110J100HbIE (GUTYPBI, B TOM
qrcye B IPUPOJIE, UCKYCCTBE,
apXUTEKType; yMEHHE
WCTIOJIh30BATh
reOMEeTPHUECKUE OTHOIICHUS,
HaXO/IUTh TEOMETPUIECKHE
BEJIMYUHBI (JUIMHA, YTOJ,
iouaab, 00beM) Npu
peleHNH 3a1a4 U3 APYrux
y4eOHBIX IPEIMETOB U U3
peabHON KU3HU

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTpomibHabie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[TPy20 ymeTh cBOOOJIHO
ONEPUPOBATH MOHATUIMU:
MPSIMOYTOJIBHAS CHCTEMaA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEECHUE BEKTOpA Ha
YHCII0, Pa3I0KEHUE BEKTOpa MO
0a3ucy, CKalIsIpHOE MMPOU3BECHHE,
BEKTOPHOE IPOU3BE/IEHUE, YTOJI
MEXIy BEKTOpPaMU; YMEHHE
WCIIOJIB30BaTh BEKTOPHBIN U
KOOPJAUHATHBIA METOJ JIJISl PEIIECHUS
F€OMETPHUUYECKHX 3a/1a4 U 33]1a4
JIPYTHX y4EOHBIX MPEAMETOB;
ONEPUPOBATH MTOHATUSAMU: MATPULIA
2x2 u 3x3, onpeAenuTens MaTPHUIbL,
T€OMETPUYECKUN CMBICIT

JleMOHCTpHUpYET YMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHSATHSAMH: IPSIMOYTOJTbHAS
cHCTeMa KOOpANHAT, BEKTOP,
KOOPIUHATHI TOYUKH,
KOOPJIUHATHI BEKTOPA, CyMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOpa Ha YHCIIO,
pasioKeHne BEeKTopa 1o
6a3ucy, CKaJIsipHOe
MIPOU3BEICHNE, BEKTOPHOE
MIPOM3BEICHUE, YTOI MEKIY
BEKTOPAMH; YMEHHUE
UCIIOJIb30BAaTh BEKTOPHBIH 1
KOOPJIMHATHBIN METOJ /IS
pELICHUS] TEOMETPUYECKUX
3a7a4 W 3a/1a4 APYTUX

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboThl
KonTtponbHbie paboThbl
NuauBunyanbHbIe
y4eOHbIEe TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH




OMMpCACIINTECIIA

y4eOHBIX MPEIMETOB;
OTIEPUPOBATH TOHITHSIMH:
marpuia 2x2 u 3x3,
OTIPECITUTENIb MATPHIIBI,
T€OMETPUUYECKHUIA CMBICTT
ONPEICTUTEIIS

[TPy21 ymeTh MOJI€TUpOBATH
peaNbHbIE CUTYAI[UU Ha SI3bIKE
MaTeMaTHUKH; COCTaBIISATh
BBIPKEHHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBUIO 33J1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa
anreOpbl, UHTEPIPETUPOBATH
MOJIYYCHHBIN pe3ysIbTaT; CTPOUTD
MaTeMaTUYECKUe MOJICIH C
MTOMOIIIbIO TEOMETPUIECKUX
MOHSTHUI U BEJIMYUH, pellaTh
CBSI3aHHBIC C HUMH MIPAKTUYECKHE
3aJ1a4uM; COCTABIIATH BEPOSITHOCTHYIO
MO/IeJIb U UHTEPIPETHUPOBATH
MOJIyYEHHBIH Pe3yNbTaT; peuaTh
MIPUKJIAHBIC 33/1a4U CPEJICTBAMHU
MaTeMaTU4YeCKOro aHalin3a, B TOM
YHCJI€ COLIMATbHO-KOHOMUYECKOTO
U GUBUYECKOTO XapaKTepa

JleMOHCTpHpYeT yMeHue
MO/JICIMPOBATh pealibHbIC
CHUTYaIllH Ha SI3bIKE
MaTEeMaTHKH; COCTABIISATh
BBIPa)KCHUS, YPAaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 3a]1a4H, UCCIIEI0BATh
MOCTPOSHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arIapara
anredpbl, UHTEPIPETUPOBATH
MOJTYYEHHBIH Pe3yJbTar;
CTPOUTH MaTeMaTHYECKHE
MOJIETIH C TIOMOILIBIO
reOMETPHUUECKUX MOHATUI U
BEJINYMH, PELIaTh CBSA3aHHBIC C
HUMH [IPAKTHYECKHUE 33/1a4H;
COCTaBJIATh BEPOSTHOCTHYIO
MOJIENIb U HHTEPIIPETUPOBATH
MIOJTyYEHHBIH pe3ysbTar;
peaTh MPUKIAIHBIE 3a1a491
CpeACTBaMHU MaTeMaTHYECKOI0
aHan3a, B TOM YHCIIe
COLMAJIbHO-9KOHOMHYECKOT0 U
(hU3UYIECKOTO XapaKTepa

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

[TPy22 ymeHue BbIOMpAThH
MOIXOAUINN METOJ JUIsl pelieHus
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTUKHU B U3y4YE€HUU
IPUPOJHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJIICHHI; YMEHHE
pacro3HaBaTh IPOSIBIIEHNE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE
IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTU4YECKON HayKH

JleMoHCTpUpYET yMeHHE
BBIOMPATH MOJIXOISAIINN METO/T
JUISL pELIEHUS 3a1a4U;
MOHUMAaHNE 3HAYNMOCTH
MAaTEMaTHUKHU B U3YUEHUHN
MIPUPOJIHBIX U OOIIIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; YMEHUE
pacro3HaBaTh MPOSIBIICHUE
3aKOHOB MaTE€MaTHKU B
HUCKYCCTBE, YMEHUE MTPUBOIUTH
MIPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUICKON U
MHPOBOW MaTEMAaTUYECKON
HAYKH

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WHuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONIPOC
OK3amMeH

2. KoMIJIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEICTB.

2.1. Tekymuii KOHTPOJIb

KonrpoabHasi padora Ne 1 (BX0AHOM KOHTPOJIb)

Bapmanr 1.




1. Haiimute 3Hauenue Boipaskenust: (4,9 - 107°)(4 - 1079)

1 1
a+—+ 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 1 6 TaKETUKOB ¢ 3e1¢HbIM yaeM. [laBen
HayraJ BbIHUMAET OJIMH MakeTHK. KakoBa BEpPOATHOCTh TOr0, YTO 3TO MAKETHUK C
3€JIEHBIM YaeM?

)
5. Haiimute 3Ha4enue a no rpaduky ysxmun ¥ — ¥ +hx+ ¢ m306paxkeHHOMY Ha
PUCYHKE.
YA/
1
O beapordo¥
-1 2)1 3)2 4)3

2
6. Pemmite mepagencreo: < 201
B omeeme ykasicume Homep npasuibHo20 6apuanma.

2)(—o0; =19 U[19;+0)
4[—19:19]

7. 3 nmyHkta A B myHKT B, paccrosHue Mexay KOTOpbIMH 45 KM, BbIEXall
Besnocuneauct. Yepes 30 MuH BCliel 32 HUM BBIEXaJl BTOPOUW BEIOCHUIICIIUCT,
KOTOpbIN mpuObUT B MyHKT B Ha 15 MuH pansine nepBoro. KakoBa ckopocTh
MIEPBOTO BEJIOCUIICUCTA, €CIIM OHA Ha 3 KM/4 MEHBIIIE CKOPOCTH BTOPOTO
BEJIOCUIIEIUCTA?

8. OcHOBaHUs paBHOOEAPEHHON Tparnenuu paBHbI 8 U 18, a mepumeTp paBeH 56.
Havinure mwiomans Tpaneuumu.

Bapuanr 2.
24

1. Halinute 3HaYeHNE BBIPAKEHUS: 3,2-2

16 4
2. Haiizure 3HaueHue Boipaxkenus: 4d —a® a ppua = —12.

1342 —x+1
3. Pemute ypaBHEHUE: 4 '



4. PoauTenbCKUil KOMHUTET 3aKynmui 25 Tma3ioB i1 MOJAPKOB JETAM Ha
OKOHYaHME roga, u3 Hux 15c¢ mammuamu u 10 c Bugamu ropojos. [logapku
pacrpenensoTcs: ciiydaiiHbIM oOpa3zoM. Halimute BeposiTHOCTH Toro, uro Tose
JIOCTAHETCS Ma3JI C MaIIHnHOM.

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

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

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

7. B depMepckoM XO03siCTBE MOJ Tpeuynxy ObUIO OTBEACHO jaBa ydacTka. C
nepBoro ydactka codpanu 105 11 rpeunxu, a co BTOpOro, mioiajas KOToporo Ha
3 ra Oonbmie, codpanu 152 1. Haifnure muomanb KaXXIoro ydacTka, €CIH
U3BECTHO, YTO YPOXKAaWHOCTh IPEYMXU Ha MEpPBOM ydacTke Obula Ha 2 11 ¢ 1 ra
0O0JIbIIIE, YEM HA BTOPOM.

8. Haiigute Benmuunny yria AOE, ecmm OE — Guccextpuca yrma AOC, OD —
ouccektpuca yrna COB

I '

KonrpoJuabHasi padora Ne 2
Tema. [IpsiMbie U IIOCKOCTH B IPOCTPAHCTBE.

B-I Bl
1. ITpsimeie AB, AC u AD nonapho 1. IIpssmbie AB, AC u AD nonapso
NEepIECHNKYJIApHBL. Halnre nmuny NEepIEHINKYJIApHbL. Halnnre nnuny

orpeska CD, ecmu AB =5 cm, BC =8 | orpeska CD, ecimu AB =3 cm, BC=7
CcM, CM,




AD =6 cm.

2. BepxHHE KOHIIBI IByX BEPTUKAIBHO
CTOSIIITUX CTOJIOOB, y/IaJICHBI Ha
pacctosinue 3,4 M U COECIUHEHBI
MepeKIIaAnHON. BricoTa 0JTHOTO
cToyibas,8 M, a npyroro 3,9 m.
Haiinure nimvHy nepexkiiainHsbl.

3. V3 TOYKM K TJIIOCKOCTH NPOBEIAECHBI
JIB€ HaKJIOHHBIC. HalanTe mIMHBI
HAKJIOHHBIX, €CJIU HaKJIOHHEIC
OTHOCSATCA Kak 1:2, a mpoexuuun
HAKJIOHHBIX PaBHBI 1 cM 1 5 cM.

AD =5 cm.

2. IlpoBosoka aauHo 15 M
IPOTAHYTa OT CTOJ0A, TJIe OHa
MPUKPEIUICHA Ha BHICOTE 8§ M OT
MOBEPXHOCTH 3€MJIH, K JIOMY Ha
BeicoTy 20 m. Halinure paccrosaHue
OT JIoMa JI0 CTOJI0a

3. V3 TOYKM K IJIOCKOCTH MPOBEIECHBI
JIB€ HaKJIOHHBIC. Haligune nimHbI
HAKJIOHHBIX, €CJIM HAKJIOHHBIC
OTHOCATCA Kak 1:2, a mpoekuuun
HaKJIOHHBIX paBHbI 1 cM U 4 cMm.

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

B-1
1. Bepmunsl TpeyrojibHuka ABC

3aJlaHbl KOOpJWHATaAMKU
A(L-2;2), B(3,0;2), C(-1,2,0)

Hannure nnmuny mennansl AM .

2. Beraucnure yroa Mexay IpsMbIMH
ABu CD, ecim A(5; -8; -1), B(6; -8; -
2), C(7; -5; 11), D(7; -7 ;9)

3. Ilpu kakoM 3HaUYEHUU N BEKTOPHI
a(2;5-1) wm b(n;3;1) B3auMHO
NEePIEHIUKYJISIPHBI?

4. JTanbl BEKTOpHI AB(-3;511)u
BC(6;m;n) . Eciiu Touku A, B u C nexar

Ha OJTHOM MPSIMOM, TO YEMY PaBHA
Pa3HOCTh m —n.

S Haigurte momaab Tparnemuu,
BEPIIMHBI KOTOPOU UMEIOT KOOPIUHATHI

(1;1), (101), (5:9), (2,9).

B-II
1. B tpeyronpauk ABC C OCHOBaHHEM
AC BEpIIMHBI UMEIOT KOOPAUHATHI
A(3;7;-4), B(-2;-11),C(1,3,0) .
Haitgure nnuny cpenneit tuHun 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. Ilpn kakoM 3HaYEHUHM m JJIMHA BEKTOpa
a(m;3;—m) He mpeBocXoauT 9?

4 JlaHbl BEKTOPBI AB(-2;6;14)1 BC(m;n;7).
Ecmu Toukn A, B u C JexaT Ha OJHOU
IIPSIMOM, TO YEMY paBHA CyMMa M+ n.

S Haiigurte nuomaab Tparemnuu,
BEPIIMHBI KOTOPOU UMEIOT KOOPIUHATHI

(1;1), (10:2), (8;7), (5;7).

KonTpoabnasi pabora Ne 4
Tema. OcHoBbI TpUroHoMeTpuu. Tpuronomerpudeckue GyHKIUMN.



B-I

1 Bprauciure
25in870° + /12 cos570° —tg60°

2 YHpocTUTh BBIpOKECHUE
sin(%—t)tg(—t)
T
cos(—+t
s(2 +1)

3 Jlokaxute TOKIACCTBO
tgx + ctgx

4 Bpluuciute  cos2” +sin =
1

12

Bl

Brruuciaure
a) 4c0s840° —/48sin 600° +tg®60°

2 YOpoCTHUTH BBIpAKEHUE
cos(% +t)ctg(-t)

. T
Z -t
sin( ) )
3 JIOKaXXUTE TOXKASCTBO
tgix =sin 2 X
tgx + ctgx
4. Bbluucaure  sip % _gin %
10 10

KonTtpoJubHas padora Ne 5
Tema. IIpousBoaHas ¢pyHKIHHU, €€ IPUMEHEHHE.

B-I
1. Haitqute f'(x)u f'(x,), ecnu
f(x)=-5x* +4x* +6x*> —2x +3,%x, =1
2X+3
3x—2
3. Haitnure sxcTpemMyMbl PyHKINU:
f(x)=4x* —16x+1

2. Haiigure f'(x), ecmn f(x)=

4. Uccnenyiite PyHKIUIO U TTIOCTPONTE

ee rpaduk  y=x*+3x +1

5. [Ipsimas y = 7x - 5 mapajiienbHa
KacaTelbHOU K rpaduKy GyHKIUN

y =x° + 6x — 8. Haitmure abcrpiccy TOUKH

KaCaHMA.

B-1li
1.Hatinure f'(x)m f'(x,), ecinm
f(x)=3x"-12x? +6x + 2, %, =1
2. Haiinute f'(x), ecnu f(x)= 2x +31
X —_
3. Haligure sxcTpemMmyMbl QyHKIIMN
f(x)=-2x> +4x+1
4. Uccnenyiite QyHKIUIO U
noctpoiurte ee rpapuk  y=x*-3x +1

5 [IpsiMasty = -4x-11 SABJISETCS

KacaTenbHOU K TpaduKy QyHKITUN
y=x®+7x* + 7x—6 HaliguTe abcruccy
TOYKH KacaHU.

KounrpouabHas padora Ne 6
Tema. MHOrorpaHHMKHM M Tej1a BpalleHus

B-1
1. HaitguTe BBICOTY NPSAMOYTOJIBHOTO
napajieIenunea, €Ciiu CTOPOHbI

OCHOBaHMs 2 U 4, a AMaroHasgb €ro paBHA

3\/5 CM

B -1l
1. Pebpa npsiMoyTrosIbHOTO
napasuiesienuneaa, BEIXOISAIIUE 13
OJIHOM BEPILIHHBI, PaBHHI 2, 3, 6.
Haiipure ero nuaronainb




2. OcHOBaHUE MPSMOUN TIPUMBI —
MPSMOYTOJIbHBIN TPEYTOIBHUK C
KAaTeTOM 6 CM H OCTPBIM YIiIoM 45° .
BricoTta mpusmbl paBeH 8 cMm. Haiiaure
IJIOIIA/Ib TIOJTHOM TOBEPXHOCTH
MIPU3MBI.

3. IIpsMoyroyIbHBIN TPEYTOJbHUK C
KaTeTOM 5 CM U rumnoTeny3on 13 cwm.
BpalllaeTcsi BOKPYT OOJIBIIETO KaTeTa.
Halinnte miomanb 0CEBOrO CEUEHUS
MOJYYEHHOIO TeJla BPAILLCHUS.

2. B npaBUibHON YETHIPEXYTOJIbHON
NMpaMHUJIe CTOPOHA OCHOBAaHUA 6 CM,
oAb O0KOBOM MOBEPXHOCTH B
JIBa pa3a OoJIbIIe MIONIaan
ocHoBaHus. Haitaure amodemy
OOKOBOM I'paHH

3. KBazgpar ¢ quaroHaipio 3/2 ¢M
BpAILIAETCA BOKPYT OJIHOM U3 €TO
cTopoH. Haiinure miomans oceBoro
CEYEHMS MOJYUYEHHOI O Tena
BpAICHUS.

KonTpoabnas padora Ne 7
Tema. IlepBooOpa3nas pyHKIUM, ee IPUMEHECHHE.

B-1

1. lokaxkure, uto GyHkuus F(X)
SBJISICTCS TIEPBOOOPA3HOM JIJIsI
¢byukuuu f(X), ecu:

F(X) = x*-5x* +7x-11u
f(x) =3x* -10x+7
2. Haiinure nmepBooOpa3Hyto 1Jis
byHKINH:

a) f(x) = cos X; 0) f(x) = %x3

3. Brruncnure onpeaeaeHHbIN
VHTETPAIL:

5 7
a) .|.4dx; 6)j§dx; B)I(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).

S . Beruncnure miuomaas GUrypsl,
OTPaHUYEHHYIO JTUHUSIMHU
y=x*y=0x=1x=3

B-II

1. lokaxkute, uto GpyHkuus F(X)
SIBJISICTCS TIEPBOOOPAZHOMN JIJIsI
dyukuuu f(X), ecau:

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

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

3. Briuncnure onpeaeneHHbIin
WUHTETPAIL:

a) j'de; 6)i§dx; B) i(x+3)dx
2 0 1

4. Haitnute Ty nmepBooOpasnyio F(X)
TUTst QYHKITAN

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

5. BeruuciuTe miomanb GUrypesl,
OrpaHMYCHHYIO JTMHUSMH
y=x*y=0,x=1,x=2

KonrpouabHas padora Ne 8
Tema. Ctenenu u kopuu. CteneHHass PyHKIUA.

B-1I

Bl



3 2 3 5 2 1
1. Beruucnure 92 4273 -16 4 1. Beruuciure 164 +273 -9 2

2. Berancnure: a) 7+3/-216 0) |2.Bpuuciure: a) 6+3-125 0)

V438 Y3427

3. Yopocture BeIpaXeHHUE: a) 3. YopocTuTte BhIpaKeHUE: a)

53 6) > 34V2 6) —

Va5 -27 3 V48 +4/32 s

4. BelHECUTE MHOXKUTEID U3 - II0]

3HaKa KOpHS: a) Y56 0) /6254, 4. BelHECUTE MHOKUTEID U3 - O]

eclii a >0 3HaKa KopHA: a) 372 6) 4/256ab”,
eciau b >0

Loy Y oo oy
5. Beruucnure: [72—32] +[72+32] 5. Beruncnure: (62+22] +(62—22j

KonrpoabHas padora Ne 9
Tema. Iloka3areabHas pyHkuus. Pemienue nokasareJbHbIX YPABHEHU.

B-1 B-1I

1. Pemute ypaBHeHune: 3 +2-3* =15 1. Pemmre ypaBHeHue: 4" —3-2° +2=0;

2. Pelite ypaBHEHHE: 2. Pemute ypaBHEHUE:
x—1 x x—1 x
2(2 —4-(2] +1=0. 5- 3 -9. 6 +3=0.
3 2 6 5
3. Pemure ypaBHEHHE: 3. Pemure ypaBHeHHE
5¥*2 — 5% =12 9% —7.3% =18
4. PeH_J?TilypaBlHiHHe: . 4. PemmnTe ypaBHEHHE:
1) (6x )x — (g) . 3653, 1) (Zx—S)x+3 = 0,5% - 8x—6;
2)3-4*4+2-9*=5-6"% 2)7-81% +9-49% = 16 - 63*

Kounrpoabnas padora Ne 10
Tema. Jlorapupmuueckas pyHkuus. Pemenue sorapupmuueckux
YPABHEHMH.

B-1I B-II
1. Haiimure o0nacTe onpeneneHus

1. Hatingure o0yiacTh onpenenecHus

dyuxupn Y=lg15x-31.




2. Pemnte ypaBHEHUS: 2. Pemnrte ypaBHEHMUS:
Ig2 x+2lgx =8 Ig(x2 — 2x - 4) = Ig11
lg(2x)+1g(x+3)=1g(12x - 4) 1+10g, (3x+1) = log, (x* - 5)
Ig? x+2Igx =8 41g® x—2 =g x*

log, (4~ x)+1log, (- 2x) = 2log, 3 lg(x—2)+1g(x—3)=1-1g5

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 BBpIOOpKa BCXOXKECTH 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 KOKJIOM YUCJIE HU OJIHA U3 IU(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
BPOSITHOCTb BBITALIUThH 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 nexaT KapTOYKM Ha KOTOPBIX 3alKMCcaHbl 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-1

1. Pemnte ypaBHEHHE
2x+3 B x—3
x2 —2x  x%*+2x

2. JlaHo ypaBHEHUE

2c0s” X +2sin 2x =3

a) Pemnre ypaBHeHue

0) YKkaxxute KOpHU JAHHOTO
ypaBHEHUs, IPUHAIICKAIIINE

IPOMEXKYTKY [_37”;_%}

3. Pemure HEepaBeHCTBA!
x=2)(x+2) <0

X—-3
log,s(3x+1) <2

&)

Kpurepuu oueHuBanus:

B-1l
1. Pemute YPaBHCHHC
2x+4 x-4
2 T2 =0
X"=X X" +X

2. JlaHo ypaBHEHUE

2sin x* +3cosx =0

a) Pemre ypaBHeHue

0) YKaxxute KOpHU JAHHOTO YpPaBHEHUS,
MPUHAJISKAIINE TPOMEKYTKY [47,57]

3 Pemmmre HepaBeHcTBa (X-2(X-4)
X+3

log, (L6X +36,8) > -2

6
8x2+7 > 83x+5

KauecTBeHHas onleHKa MHAMBUYAJIBHBIX

PesynpratuBHOCTH .
00pa30BaTeNIbHBIX JOCTH)KCHUN
(IpaBUIIbHBIX OTBETOB) »
OTMETKA BepOAIbHBIN aHAJIOT
BeinonHeHo 4 3anaHus d) OTJINYHO
BeimonHeHo 3 3apaHus 4 XOpOLIO
BeinonHeHo 2 3apaHus 3 YAOBJIETBOPUTEIBHO
Brinonneno Mexee 2 3aiaHuit 2 HEYJIOBJIETBOPUTEIBLHO




Hrorosas koHTpOIbHAsA padoTa

Bapuanr 1

3

1 1
1. Beruuciure: 93 .94
/o

2. Pemute ypaBHEHHUS log,(4—x)=7

3.Jlokaxkure TOXJIECTBO

\@cosz%—x@sinz%:—lﬁ

4. Beruncnute miiomanb QUrypsl,

OrpaHUYECHHYIO rpauKOM (PYHKIIUU

f(x)=x?+5x+6, IPIMBIMU X=-Lx=-2 H

OCBIO abcIuce

5. Ia pebpa mpsIMOYTrOJIBLHOTO Tapa-
JIeJIeTINIE 1A, BBIXOISIIUE U3 OJHOU
BEpIINHBI, paBHbI 2 U 3. O0beM na-

pamienenunena paseH 36. Haitnure ero

JTMaroHanb

6. Pemmnre ypaBHEHUE cos2x =1-sinx

7. Pemnte HEpaBEHCTRO:

2
2X —6x+5<
2X—3

<1

Bapuant 2

log,18

1. Beruuciure 199516
2+log, 2

x-8
2. Pemnte ypaBHEeHUE [%} :%

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

4. Haiijngure TOYKY MaKCUMyMa
byHKIIN Yy = Xx° —3x° +2

5. KoHyc BIMcaH B IAJIUH/P.
OO0bem KOHyca paBeH S 7.
Haiinure o60beM nummHapa

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

7. Pemure ypaBHEeHHE
437201 X2 _ 90

Kpurepuu onieHuBaHusI NTOrOBO 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) Haiinure 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. Haiinute 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.

MHOrorpaHHUKH U TeJIa BpalleHUus!

1. OcHoBaHKe NPSIMOI TPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTamMu 6 u 8
cM. Haiinure muonians OOKOBOM NMOBEPXHOCTH IPHU3MBI, €CIIM €€ HanOOJIbLIas
OOKOBas rpaHb- KBaapar.

2. bokoBoe peOpo MpaBHIIbHON YETHIPEXYTrOJbHOW MUpaMHIbl paBHO 4 cM U
00pa3yeT C MIOCKOCThIO OCHOBAaHUA 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 MapajuiesIbHO OCH TaK, YTO B CEUCHHUM MOJIyduiics kBaapat. 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
MTOBEPXHOCTH MPU3MBI.

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
MUPAMUJIBL.

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. ¥ onHOro mKOJIbHUKA UMEETCSl 7 pa3iMyHBIX KHUT 1 oOMEHa, 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
pailoHaM, eciau B OJHOM M3 HHUX HMeeTcs 8, B JIpyrOM 5 M B TpeTbeM- 2
BaKaHTHBIX MecTa?

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

9. 3 60 BOmpoCOB, BXOAAIINE B IK3aMEHAIMOHHBIE OUJETHI, CTyAeHT 3HaeT S0.
Haiitu BepOSITHOCTb 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 nmepBoit mukpocxemsl paBHa 0,07, a sropoit 0,10. 3BecTHO, 4TO
U3 CTPOS BBIILIA OHA MUKpocxema. KakoBa BEpOATHOCTD , YTO BBILUIA 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 Majabuuka- 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
BBICTpENHT; 0) 00a pa3a peBOJIbBEP BHICTPETUT?

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 mnoxabpaceiBatoT 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. Beruucaure; 3574 -7%7:57°7,

612,5x+2 — 1

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. Pemnre ypaBHeHHE 4sin® x—12sinx+5=0

5. Haiigure Touky MakcuMyma GyHKIHNA Y = X° —3x* + 2.
6. B npaBunbHOM yeTbipexyronapHoil 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.

9. Pemure ypaBHEHUE 1/ L =0,2.
15-4x

12x% —31x +14
<0
4x% +3x-1

7. Haiipure 3HaYE€HUE BBIPAKECHUS

10. Pemmte HepaBEHCTBO:



Bapuant 2

1. Beruuciaure 53T 5T . 27

-3+X
2. Pemure ypaBHEHUE [gj =512.

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

4. Pemute ypaBHEeHHE 2sin’ X —~/3-sin2x =0,

5. Haiiaure TouKy MUHUMYMa QYHKIAU 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 =
» OTT

7. HaiimuTe 3HaYeHNE BEIPAXKEHUS /3 COS’ i—;[ —/3sin

8. Haiinnre 00beM V yactu
HUJIMHIPA, n300paxeHHON Ha

pucynke. B oTBeTe yKaxuTe %

(pa3mepbl yKa3aHbl HA YEPTEKE).

9. Haiinute KOpeHb ypaBHEHHS ‘/ 5 . 1
4x-54 7

10. Pemnte HepaBeHcTBO: 25* +3-10" —4-4* > 0.

JK3aMeHalIMOHHAsI padoTa Ne 2
Bapuanr 1

1 1)\2

. 23.24
1. Haiinnre 3HaUYe€HHE BBIPAXKEHUS 77




10sin 6«

2. Hatinure
3c0s3a

, ecinn sin3a=0,6.

3. B cOopHuke 6mnetoB no uctopuu Becero 50 OumneToB, B 13 U3 HUX BCTpedaeTcs
Borpoc 0 Benukoit OtedecTBeHHON BoliHe. HaliiuTe BEpOATHOCTH TOrO, YTO B
Clly4aiilHO BHIOpaHHOM Ha SK3aMEHE OWJIeTe HIKOJBHUKY JOCTAHETCSl BOMPOC O

Benukoi OreuecTBEHHOI BOWHE.

4. Haiinute kopenb ypaBHenus log,(5—x)=2log, 3.

5. Haiigure TOYKy MakcuMyma QYHKIAA Y =X —3X* +2.,

6. Haiimute 00beM  MHOTOrpaHHUKA,
BEpIIMHAMHU KOTOPOTO SIBJISIIOTCS
touku A, D, Ay, B, C, By npsmoyroipHOro
napautenernunena ABCDA;B,C,D;, y
kotoporo AB=3, AD=4, AA,-5.

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

8. Bpicora koHyca paBHa §, a IHHA
obpasyromiert 10. Haiigure miomanas 0CeBOTo
CE€YEHUS 3TOr0 KOHYcCA.

9. Haiinure Hanbonbinee 3Hadenne Gyaxuuu Yy = x’ —6x’, Ha otpeske [-3;3].

10. a) Pemure ypaBHEHHE COS2X =1— cos(% - xj.

0) YKaXuTe KOPHU ATOTO YpaBHEHHUS, MPUHAICIKAIINE OTPE3KY ‘:—577[;—72').

Bapuanr 2

(3x)° - x~°

1. Haitgure 3HaYeHUE BBIPAKEHUS -~ 7 -
X - 2X

Ay

<

2. Haiinute 3HaueHMe BBIPAKCHUS 7cos(7z + ﬂ)— Zsin(% + ﬂj , €CIIU COSf = ;



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. Haiinute KOpeHb ypaBHeHHs 2% =64,
5. Haiigure TouKky MUHUMYMa QYHKIHA Yy = 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. Pemure HepaBeHcTBO 16 4 —-9-4 2+1>0.

S

T-=-4---4

8. B OCHOBaHMM MNpPAMON MNPU3MBI JICKUT
MPSIMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu

-
;-

-ale

@

6 u 8. boxoBbie peGpa paBHbBI E Haigure
T

00BeM IHWJIUHJIpA, OMUCAHHOTO OKOJIO 3TOM
IIPU3MBL.

9. Haiiqure HauMeHbIIee 3HaUeHHE QYHKIMU Yy = X° —2X° +X+3 Ha OTpe3Ke
[1;4].

10. a) Pernre ypaBHEHHE  cos2x = sin(x + %),

0) YKaxxuTe KOpHU JAHHOTO YpaBHEHUs, TPUHAIJIEKAIINE IPOMEXKYTKY
[-27,-7]

JK3aMeHAlMOHHAasA padora Ne 3

Bapuanrt 1
1 1 \3
1. Beryucnure: 93 .93
12 9
2. Penmre ypaBuenue: log, (7 —X) =2

7

3. Haiinure 3HaueHne BoIpakeHHus: 5sin(a —7r7) —11COS(377T + aj , €CIH sin o = -0,25

4. Ha pucynke uzoopaxen rpaduk ¢pynkuuu Y = f(X), onpenenenHoit Ha uatepsaie (—2; 12).
Haiinute cymmy Touek skctpemyma ¢yukmuu f(X),.

Ny

w = fi=x])




5. Haiigute kakyro-HUOYb epBooOpasuyto Gpynkuuu f (x) = 4x° — x* +2, KOTOpasi MPUHUMAET

OTPHULIATCIIBHOC 3HAYCHUE IIPU x =1

6. Haiimute o00beM MHOTOIpaHHHMKA, BEPIIMHAMHU £ =
KOTOPOro SIBJISTFOTCSI touku A, D, Ay, B, C, B;
npsiMmoyronbHoro mapamienenunena ABCDA;B;CiDy, y ™ P I o
xoroporo AB=3, AD=4, AA;-5. o
A = =
2
2X° —6X+5 <1

7. Peminte HepaBEHCTBO:
2x—-3

8. Pagmycel nByx mapoB paBHbl 6, 8. Haiigure
paauyc 1apa, IUIOIIAJb IOBEPXHOCTH KOTOPOIO e

paBHa CymMM¢E nnomaﬂeﬁ Hux HOBCpXHOCTeﬁ v ‘ '

9. Haitnute nanbosnpiee 3HaueHne QyHKIUU Y = x® —6x%, Ha OTpe3Ke [— 3;3] .

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

T
0) YKakuTe KOPHHU 3TOTO ypaBHEHUS, TPUHAJICKAIINE OTPE3KY {—7;—7rj

Bapuanr 2
5\/5—1
1. Bpruuciure —mM8——
27\/5

—3+X
2. Pemmre ypaBHEHUE (gj =512

3.. Haiimure 3nauenue Beipaxkenus 5-Sin(a —77)—-11- COS(%T + aj, eciu Sin ¢ =—-0,25

4. Ha pucynke wu3zo0paxeH rpapuk ¢GyHK- 4 |yi ﬂlx )|

o ¥ =f ':-*'], OTIPENICTICHHON Ha WHTEpBaJe / \
(—6; 8). Onpenenure KOIMYECTBO 1EJBIX TOYEK, |

B KOTOPBIX MIPOU3BO/THAS byHKINH  — - =
MOJIOKHUTEIbHA.

5. Senserca mu dpynkmus F (X) = X° +3X—5 nepBoobpazuoii pynxmmn f(X) =3-(x* +1) ?

6. OgHa HMIMHIPHYECKas KPY)KKa BIBOE BBILIE BTOPOM, 3aTO BTOpasl B IOJTOpa pasa MIupe.
Haiinure oTHOIIeHHe 00beMa BTOPOH KPYKKH K 00beMY IEpBOH.

2—(x—6)"

<02
5(x—6) " -1

7. PemuTe HEpaBEHCTBO



Konyc omucan okono mpaBWIBHON de-
TBIPEXYTOIBHOW MUPAMHUIBI CO CTOPOHOM
ocHoBanusi 4 u BeIcoTOM 6. Haiiaute ero
00beM, IeNeHHbIN Ha T,

9. Haitnute HauMeHblIee 3HaYeHHE QYHKIMH Y = X° —2X° + X+3 Ha oTpe3Ke [1;4].

10. Pemmre ypasuenue (cos—1)(tgx ++/3)v/cosx =0

JK3aMeHalMOHHasA padora Ne 4

Bapuant 1
6 .77

1. Belunciure: =20
4231

2. Haiinure kopau ypaBuenus l0g,(4—Xx) =7

3. B ¢upme takcu B manHbIi MOMEHT cBOOOAHO 20 MamuH: 10 YepHBIX, 2 KENTHIX U 8 3eJICHBIX.
[To BBI30BY BbleXajla OJlHA M3 MallUH, CIy4alHO OKa3aBIlIasicsi OJM)Ke BCEro K 3aKa3uulle.
Haiinure BEposATHOCTB TOTO, YTO K HEN IIPUENIET 3€JICHOE TAKCH.

4. Ha pucynke n3o0paxén rpapux GpyHKIUN i ! ¥

y = f(X) . Dynkus ‘E

F(x) = x* +30x° +302X—% — OJlHA W3 %ﬁ

nepBooOpas3HeIX ¢pynkimu Y = f(X). Haifnure 57 15 o TE
IUTOMIA/Ib 3aKPAIICHHOH (QUTYPBI.

1
5. MarepuasbHas TOUKa JIBHKETCS MPSIMOIMHEHHO 110 3aKoHy X(t) = Etz ~3t* +2t (rne X —

paccTosiHEe OT TOYKH OTCUYeTa B MeTpax, t — Bpemsi B CeKyH1aX, H3MEPEHHOE C Hadaa JIBH-
xeHus). Haiiaure ee ckopocTh B (M/C) B MOMEHT BpeMeHH t = 6 c.

6. Haiimute 0o0beM MHOrOrpaHHUKA, BEPIIMHAMHU KO- g
. 1

Toporo sBIsiIOTCS Touku A, B, C, A; mpaBuibHOM ~4 ; 1
o ]
TpeyroiabHoi npusmbl ABCA,B,C;, niouanb OCHOBaHUS i
KOTOpPOU paBHa 2, a 60KOBOE pedpo paBHO 3. i
|

_-—"'-J\"'h-..
=1 = =

7. JlokaskuTe TOXKIECTBO \/§ cos? ?_—72[ — \/§ sin? i—;[ =-15



8. Komyc Bmnucan B map. Paamyc ocHoBanus
KOHyca paBeH paauycy mapa. O0beM mapa paBeH
28. Haiinure o0beM KOHyCa

o<
9. Pemute cucreMy HEpaBEeHCTB =

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

Y4
YkaxuTe KOPHU 3TOTO YPaBHEHHUS, IIPUHAICKAIIUE OTPE3KY {—7;—7r

Bapuawnr 2
1. Beiuucnure —|09318
2+log, 2
x—8 1
2. Pemure ypaBuenue | — ==
P [3) 9

3. Ha cemunap npuexamm 3 yaensix u3 Hopseruu, 3 u3 Poccun u 4 u3 cmanuu. [Topsimok
JOKJIaJIOB OmpeenseTcs kepeObrEBKkoi. Haiinure BeposSTHOCTh TOTO, YTO BOCBMBIM OKaXKETCs
JIOKJIa]l yueHoro u3 Poccun.

4. Ha pucynke nzoOpakeH rpaduk HEKOTOpO 3 sy
Gysxuun ¥ = Flx). [Tonw3ysich PUCYHKOM, 3
BBIYHCIIUTE OIpEe/ICTICHHBIN UHTETpaj
5 |
[ £ (0dx ;
1 i s
[i] 1 3 5\ 7

£ 7
. (1) = 2 3
5. MarepuanbHas TOYKa JBIIKETCS NPAMOIMHEHHO 1o 3akomy V.f) =1 131423 (tme X —

paccTossHUE OT TOYKH OTcueTa B MeETpax,{— BpemMs B CEKyHAax, M3MEPEHHOE C Hayala
IBIKEHUs ). B kakoit MOMEHT BpeMeHH (B CEKyH/IaX) ee CKOpOCTh Obla paBHa 3 m/c?

6. JIBa peOpa npsIMOYTOJIEHOTO TIapaslIeIICIIHITe 1A, ,
BBIXOJIAIIIME U3 OJHOM BEPILIMHBI, paBHbI 2, 3. |

O6bem napanmienenunena pasex 36. Haiinure ero el
JUaroHallb N N [

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




8. Okono mapa omucaH OUIUHAP, TUIOMIAAhL IIO-
BEpPXHOCTH KOoTOporo paBHa 18. Haiigure miomanb
MMOBEPXHOCTH Iapa.

sinx —siny =1,
7

. P
9. Pewunre cucremy ypaBHeHHﬁ:{ sin“x +cos”"y = 1.

43T —2r+1 4 =2 _ -5
10. a) Pemure ypaBHEHUE 4 -4 =20

o 71
0) Haitnute Bce KOpHU 3TOTO YpaBHEHMUS, PUHAICKAIINE OTPE3KY [-1,2].

JK3aMeHalMOHHasA padora Ne §

Bapuanr 1
1. Beruucaure: 357*°.7%7:57°%°
612,5x+2 :i
2. Pemte ypaBHEHHE: 216

3. Pemmre ypaBuenue 4sin® x-12sinx+5=0

4. Beruucnute Ti0maabp GUrypsl, OrpaHUuYeHHYIO rpadukoM QyHKITUU
f(X) = x* +5X+6, IpIMBIMH X =-1,X=-2, U OCbIO abCIHCC.
5. Haiigute Touky MakcuMyma QYHKIUH Y = X° —3x° +2

6. B mpaBmiibHO# ueTsipexyronbpHoi upamuge SABCD touka O — meHtp
OocHOBaHus, S — BepmuHa, SO = 15, BD = 16. Haiigute 6okxoBoe pebpo SA..

5sin 98°
sin 49° -sin 41°

7. Haiipute 3HaUE€HUE BBIPAKECHUSA .

8. Konmyc Brnucan B mmnuHap. OO0wvem
KoHyca paBeH 5. Haiigure o0bem
UUIMHApA

9. Pemnre ypaBHeHne | 1 _ 0,2
15-4x

12x2 - 31x+ 14 <0 ,
A2 +3r—1 — - 12X _31X+14S0

4x% +3x -1

10. Pemmte HepaBEHCTBO:




Bapuanr 2

1. Beruuciaure 5371 g7 . g27

—3+X
2. Pemute ypaBHEeHUE (%j =512

3. Pemnre ypasrenue 2511 2x—+/3-sin2x=0

4. Haiimure Kakyro-HHOYAb TepBooOpasHyo GyHKmH f(X)=4x> —x* +2,
KOTOpasi MPUHUMAET OTPHIATEIFHOE 3HAYCHHE MPpU X =1

3

5. Haiiute Touky MuauMyma QyHKimn ¥ = 9% — %

6. Haiigure 00beM MHOTOTPaHHHKA, 5 £
BEPIIMHAMU KOTOPOTO SIBJISTFOTCS TOYKH i | N2
AB,C,D,A;,B.C;,D; mnpaBmibHOI Ali B :
HIECTUYTOJIbHON TTPU3MBI (PUCYHOK), ozt -
IUTOINAb OCHOBAHMS KOTOPOW paBHa 6, a " e
0okxoBOE pedbpo paBHO 2

.51

7. Haiinute 3Ha4YeHNe BRIpAKEHHs /3 C0S2 i_;[ —/3sin

8. Haitaure o0beM V yactu
UUJIMH]IPA, U300paKEHHOMN Ha

pucynke. B oTBere ykaxuTe %

(pa3mepbl yKa3aHbl HA YEPTEKE).

9. HaiimuTe KOpeHb ypaBHEHHUS

10 PeHII/ITe HepaBeHCTBO: 25 4+3- 10 —4-4 = 0. 25X +3'1OX —4--4-X >0

JK3aMeHAllMOHHaA padora Ne §

Bapmuanr 1

1 1)?

25,22
1\2/5

1. Halinute 3Ha4eHUE BBIPAKEHUS



10sin 6

2. Haiiure 3c0s3a | ecym SiN32 =06

log,(5—x)=2log, 3

—3x%+2

3. Haitgure xopeHb ypaBHEHHS

3
4. Haitnute Touky Makcumyma ¢yHkin Y =%

5. HaiinuTe Kakyio-HHOYIb epBooOpasnyo ¢yrkimu | (X) = 4 —x+2

IPHMHAMAET OTPHIIATENbHOE 3HadeHue mpu X =1

, KOTOpad

6. Haiigute 00beM  MHOIOIpAaHHMKA,
BEPIIMHAMU KOTOPOTO SIBJISTFOTCS
touku A, D, A;, B, C, B;  mipaMOyroJibHOTO e R =
napanenenunesa ABCDA;B;C;Dy, y L7
xotoporo AB=3, AD=4, AA,.5. 4 =
2X% —6X
2 T <y

7. Pemmre HepaBeHCTBO X —4

8. BelcoTa kOHyca paBHa &, a JJIMHA
obOpazyromieit 10. Haliqute mioiaab oceBOro
CEYEHMSI 3TOr0 KOHYcCa.

—6x%, [-3:3]

3
9. HalinuTe Hanbonbinee 3Hagenne Gynkmun Y = %

cos2x=1- cos(% - x)

Ha OTpe3Ke

10. Pemmurte ypaBHEHHe

o j
0) Ykaxxute KOPHU ITOTO YpaBHEHUS, IPUHAIJICKAIINE OTPE3KY { 2
Bapuanr 2
(3x)°-x°
1. Haitgure 3HaueHNE BBIPAKECHHUS . x70.2x*
7cos(7r+ﬁ)—25in(z+ﬂj 005,3:1
2. Haiinure 3HaueHHE BBIPAKCHHS 2 , €CJIN 3

3. Haiiyiure KopeHb ypaBHenus 2 = 64

. y =9x* —x°
4. Haiinute TOUKy MUHEUMyMa (QyHKITHN

F(X)=x>+3x-5

5. SIBnsiercs nmu QyHKUUSA nepBooOpa3Hoil pyHKIUU

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



6. B mpaBunbHOM yeThIpexyrojibHoOM mupamuge SABCD touka O — neHtp
ocHOBaHus, S — BepinHa, SO = 15, BD = 16. Halinute 6oxoBoe pedpo SA..

1

7. Pewure Hepasenctso 16 2-9-4 24120

8. B ocHOBaHum mpsSMOU TIPU3MBI
JEKUT MPSAMOYTOJIbHBIA TPEYrOJbHUK

c kareramu 6 u 8. BokoBwie pebOpa
5 s ST COR

paBHbI . 7 Haiigute oObeM IUIMHIpA, 0:
OMMCAHHOTO OKOJIO 3TOW MPU3MBI.

_y3 9y
9. Haiinute HamMeHbluee 3adenne GpyHkmun Y =X ~2X° +X+3 pa orpeske

[,4]
10. Pemute ypaBHeHHe (cos—1)(tgx ++/3)~/cosx =0

Kpurepuu oueHuBanus

KadecTBeHHas orneHka HHANBUTyaTbHBIX
Pe3ynbpratuBHOCTH .
00pa30BaTENbHBIX TOCTHKCHHMA
(MpaBUIIBHBIX OTBETOB) >
OTMETKa BepOaIbHBIN aHaJIoT

Bremonneno 9-10 3aganuii 5 OTJINYHO
Brimonneno 7-8 3amanuii 4 XOPOIIIO
Brinonneno 5-6 3aganuit 3 YIOBJIETBOPUTETHEHO
BrinosiHeHo 4 1 MeHee 3aJaHuii 2 HEYJIOBJIETBOPUTEIHLHO




