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01.07 MATEMATHUKA
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HPUJIOKEHHUE Ne 3
K OOII 1O CIIEIMAJIBHOCTH CI1O
36.02.03 300TEXHUA

KOMILIEKT KOHTPOJIbHO-OLEHOYHBIX CPE/ICTB
JJIs ONEHKU PE3YJIBTATOB OCBOEHHUSA YYEBHOU JUCIHIUIIJIMHBI
OJ. 07 MATEMATHUKA

KoMIIeKT KOHTpPOJIBHO-OLIEHOUHBIX CPEJICTB pa3paboTaH HA OCHOBE (peaepasibHOro
rocyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHAApPTa CpPeaHEro MnpodhecCuOHaTBHOTO
obpazoBanuss 1o  crermanbHoctd  CIIO  36.02.03  3oorexnus  (ITpukas
Munnpocsenieaus Poccun ot Ne 546 or 19 wmroms 2023 r.); denepaibHOTO
rOCyapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHAAapTa CPEJHEro oOIIero oOpa3oBaHUS
YTBEPKJICHHOTO TpHUKa3oM MuHHUCTepcTBa o0Opa3oBaHus U Hayku Poccuiickoit
@eneparuun ot 17 masg 2012 1. Ne 413; npukaza MuHHCTEPCTBA MPOCBEUICHUS
Poccuu ot 23.11.2022 Ne 1014 «O06 ytBepxknenuu (enepanbHOil 0Opa3oBaTEIbLHOM
porpamMMbl  CpeliHero oOImero oOpa3oBaHus» MU pabodeil mporpamMmbl yueOHOM
aucuuiuimHabl OJ1.07 MaTtematuka.

Opranuzanusi-pazpadotunk: ®I'bOY BO Anraiickuit 'AY



1. TacmopT KOMIIEKTAa KOHTPOJIbHO-OII€HOYHBIX CPEICTB
1.1. O61acTh NpUMEHEHUSI KOMILJIEKTA KOHTPOJIbHO-OIEHOYHBIX CPeICTB
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 arTecTaluu B popMe dK3aMeHa.

1.2. Pe3yJbTaThl 0OCBOCHHUA NpeaMeTa, MoAJIe:Kalue NpoBepKe

B pesynbrare ocBoenus yuebHon muctuminael OJ1.07 Marematuka o0y4aroniuiics
noipkeH oOmamate mnpeaycmorpeHHbIME DPI'OC mo cmenmanmsHocTH — 36.02.03
300TE€XHUS CAEAYIOMUMHU OOIIMMU KOMIETEHIUSAMHU JIMYHOCTHBIMHU, TTPEAMETHBIMHU,
METanpeIMETHBIMU PE3yJIbTaTaMU:

Pe3yabTarsl 00yueHus:

IToka3aTeqn OeHKH

dopma KOHTPOJIA |

TPYIOJIIO0HE;

- JIP28 roTOBHOCTbH K aKTUBHOM
JIESATEITbHOCTH TEXHOJIOTHYECKON 1
COLIMATILHOM HANPaBJIEHHOCTH,
CIOCOOHOCTH UHUITUUPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHSITH TAKYIO JICSITEIILHOCTD;
- JIP29 unTtepec K pa3iuyHbIM
chepam mpodeccuoHaTbHON
NEeSITENIbHOCTH,

€JIbHOM M COLMAJIbHOM MPAKTUKE

TOTOBHOCTH K aKTHBHOM
JIeSITEIILHOCTH
TEXHOJOTHYESCKOMN 1
COIMAJIbHOW HAIPaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
IJIAaHUPOBATh U
CaMOCTOSTELHO BBIIOIHATE
TaKylo J1eATeIbHOCTh

JINYHOCTHBIE, IIPeMeTHbIEe, pe3yJbTara OLleHUBAHMS
MeTanpeIMeTHbIe Pe3yJbTaThl,
001Me KOMINIETEHIIHU
B uacTu TpyaoBoro Bocnutanusi: | JIeMOHCTpUpPYeT rOTOBHOCTb K | DKCHEPTHOE
- JIP27 roTOBHOCTb K TPYyAY, 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
nefCTBUSA:

- MP5 camocTosTenbHO
dbopMyITHUpOBaTh U aKTyalIU3UPOBATh
nmpoOJemMy, paccMaTpUBaTh €

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

- MP7 OTPEIEIISITh nenan

JeATEIbHOCTH, 33/1aBaTh I1apamMeTpbl
Y KPUTEPUU UX JTOCTHKCHMS;

- MP8 BBIABIATH 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B PAaCCMATPUBAEMBIX
ABJICHUSIX;

- MP9 BHOCHTH KOPpPEKTHBBI B

JleMOHCTpHUpYET TOTOBHOCTh
CaMOCTOSITEITHHO
(dbopMynupoBath 1
aKTyaJlu3upoBaTh NMpoosIemy,
paccMaTtpuBaTh ee
BCECTOPOHHE;
CaMOCTOSITEITLHO
(dbopMynupoBath 1
aKTyaJTM3UPOBATH MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE; ONPEACTATH
IEJIN IeATEIBHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPHH MX
JOCTIKEHUS

DKCnepTHOe
HaOJII0/ICHUE U OIICHKA
JEeSTeNbHOCTH
oOyyaromierocs B
IpoIecce OCBOCHUS
y4eOHON JUCITUTUTHHBI




JeSITeNIbHOCTbD, OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB ILEISIM,
OLICHMBATh  PUCKHU  TIOCJIEICTBUI
JIesATEIbHOCTH;

- MP10 pa3BuBath KpeaTuBHOE
MBIILJICHUE TIPU PEIICHUN
YKU3HEHHBIX pobiieM

0) 0a3oBbBIE HCCIEA0BATEIbCKHE
aelcTBUA:

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

- MP16 BbISIBIISATH 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
3a71a4M PEe3yIbTaThl, KPUTHYECKH
OIICHUBATD UX JIOCTOBEPHOCTb,
MIPOTHO3WPOBATh U3MECHEHUE B
HOBBIX YCJIOBHSIX;

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

- MP22 ymeTb HHTETPUPOBATH
3HAHUS U3 PA3HBIX MPEIMETHBIX
oOuacreii;

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

- MP2 cioco6HOCTB X
WCTIOJIb30BAaHMS B MMO3HABATEIBHON U
COIIMAIBHON MTPAKTHUKE

JleMoHCTpHUpYET TOTOBHOCTD U
CIIOCOOHOCTE K
CaMOCTOSTEILHOMN
MH(pOPMaIMOHHO-
MM03HABaTEILHOMN
JIeITeIbHOCTH, BlIaJCHHE
HaBBIKaMU TIOJTy4YCHHS
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
NeSTEIIbHOCTH
oOydaromierocs B
poIecce OCBOCHHUS
y4eOHOM TUCIUTUTHHBI

B o0s1acTH HEHHOCTH HAYYHOI'O
MO3HAHMS:

- JIP36 cdopMupoBaHHOCTH
MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIHTYPHOM
MUpE;

- JIP37 coBepllieHCTBOBAHUE
SA3bIKOBOM M UMTATENBCKOU
KYJIbTYphI KaK CPEJICTBA

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

DKCIEepTHOE
HAOJIOZICHUE U OIICHKA
JeSITETbHOCTH
oOyudatomerocsi B
MPOIIECCEe OCBOCHUS
y4eOHOW JUCIUILTUHBI




B3aUMOJICHCTBUS MEXKIY JTIOJIbMH U
TO3HAHUS MUPa;

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

B o0.1acTH 1yX0BHO-
HPABCTBEHHOT0 BOCIIUTAHMS

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

- JIP17 criocoOHOCTH OLIEHUBATh
CUTYAIIUIO U IPUHUMATh
OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJTIBHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;
- 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
LEHHOCTEH CEMENHOI KU3HU B
COOTBETCTBUU C TPATULIUSIMHU
HaposioB Poccun

JlemoHCTpHUpYET
c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
3THUYECKOI0 MOBEICHUS,
CIIOCOOHOCTH OIIEHUBATh
CUTYaIUIO U TPUHUMATh
OCO3HaHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U
LIEHHOCTH, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOUM
ponuTensM U (WIn) IpYyrum
YJIEHaM CEMbH, CO3aHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN
CEMEIHOM KU3HU B
COOTBETCTBHUH C TPATUIUSIMU
Haposi0oB Poccuu

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

OBJiaieHue YHUBEPCAJIbHBIMH
Y4e0HbIMH MO3HABATEIbHBIMHU
JeHCTBUSIMMU

B) pa0orta ¢ nHopManmeii:

- MP25 BnameTh HaBLIKAMH
nosyueHus: "HpopMaIuu u3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSTENIbHO OCYLIECTBIIATh
MOWCK, aHAJINU3, CUCTEMATU3AIUIO U
UHTEPIPETANIO HHPOPMAIHH
pa3IUYHBIX BUIOB U (hopm
MIPEICTABIICHHUS;

- 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 TIPABOBBIM H
MOPAJIbHO-?TUYECKUM HOpPMaM;

- MP28 ucnons30BaTh CpeACTBA
UH(OPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX 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
CPEICTB X JOCTHXKEHHS

DKCrepTHOe
HaOJIFO/ICHUE U OIIEHKA
JeSITeIbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




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

- JIP2 roTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTHU U
CaMOOMPEICICHHIO;

- MP4 oBnaneHune HaBbIKaMU
yueOHO-UCCIIeI0BATENbCKOMH,
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

KOMMYHHKAIIIH BO BcexX chepax
KU3HH;

- MP31 pacno3HnaBaThb
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 KOMaHAHON U
WHAUBUAYAIbHON paboOThI;

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

- MP40 xoopanHHpOBATh U
BBITIOJHATH pa0OTy B YCIOBUSAX
peabHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICUCTBHS,

- MP41 ocymiecTBiATh NO3UTUBHOE

WCIIO0JIb30BAHUS
MPEUMYILIECTBA KOMaHIHOMU U
WHIUBUAYAIBHON pabOThI
JleMOHCTpHUpYyET yMEHHE
MPOAYKTUBHO OOIIATHCS U
B3aUMOJICHICTBOBATH B
IIPOLIECCE COBMECTHOU
NeSITeNIbHOCTH, YUUTHIBATh
MO3ULMH IPYTMX YYaCTHUKOB
NesTeNbHOCTH, 3P (HEKTUBHO
paspemnatb KOHQJIUKTHI

y4eOHON JUCIUILTUHBI




CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUIMATHBHBIM

Osgi1aieHHe YHUBePCAJIbLHBIMU
PeryJsiTHBHBIMHU A€ CTBUAMM:

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 CiocOOHOCTH
MOHUMATh MHUP C MO3UIUHU APYTOTrO
YeloBeKa

B o0s1acTH 3cTeTHYECKOTO
BOCIIUTAHMSI:

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

- JIP21 cnocoGHOCTh BOCIPUHUMATH
pa3InyHbIC BUIBI HCKYCCTBA,
TPaJAMIIUU 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 TIPOSIBIIATH
KaueCcTBa TBOPYECKOU JIMUHOCTH;

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,
CIIOpPTa, TOTOBHOCTH K
CaMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MIPOSIBIIATH KaueCTBa
TBOPYECKOM JINYHOCTH

DKCIepTHOE
HaOJII0IEHHE U OIlEHKA
JIEATEIbHOCTH
oOyuaroierocsi B
IPOIIECCEe OCBOCHUS
y4eOHOM TUCIUTUTHHBI

- JIP1 oco3HaHue 00y4arOIIMMHCS
POCCHICKOM TpaXKJaHCKON
UJEHTUYHOCTH;

- JIP4 nenenanpaBieHHOE Pa3BUTHE
BHYTPEHHEHN MO3UIIMU JUYHOCTH Ha
OCHOBE J1yXOBHO-HPaBCTBEHHBIX
IIEHHOCTEN Hapo10B Poccuiickoit
denepannv, ICTOPUIECKUX U
HallMOHAIbHO-KYJIbTYPHBIX
Tpaauuui, GopMUPOBAHUE CHCTEMBI
3HAYMMBIX IEHHOCTHO-CMBICIIOBBIX

JleMOHCTpUpYET yBa)KEHHE K
MIPEICTaBUTENSIM Pa3IMUHbIX
STHOKYJIBTYPHBIX,
COLIMAJIbHBIX,
KOH(ECCHOHATIBHBIX U MHBIX
rpymnn. ConpuyacTHbINA K
COXPAaHEHHUIO, IPEYMHOKEHUIO
U TPAHCISIUH KYJIbTYPHBIX
TpaJuLUN U LIEHHOCTEN
MHOTOHAIIMOHATBHOTO
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:xxaanckoro
BOCIIUTAHMS:

- JIP6 oco3nanue cBOMX
KOHCTUTYIIMOHHBIX MIPaB U
00s13aHHOCTEH, YBOXKEHHE 3aKOHA U
IIPABOIOPSAJIKA;

- JIP7 npuHsATHE TPaIULIMOHHBIX
HAI[MOHAJbHBIX, 00IIEYETTOBEUECKUX
T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

- JIP8 rOTOBHOCTH TPOTHUBOCTOSITH
UJCOJIOTHH SKCTPEMHU3MA,
HalMOHAIM3Ma, KceHohooun,
JTUCKPUMHHAIIMH TI0 COIUATBHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM;

- JIP9 roToBHOCTH BECTH
COBMECTHYIO JESITEIHbHOCTh B
MHTEpecax rpakKIaHCKOro 00IIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUHU B
0011e00pa3oBaTeIIbHOM
OpraHU3aIH U JIETCKO-IOHOIIIECKIX
OpTraHu3aIusIX;

- JIP10 ymeHue B3auMoIeiiCTBOBATh
C COIMATbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUAMH U
Ha3HAuYECHHEM;

- 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, ponnoMy Hapony,
MaJIoil poANHE, IPUHATHIO
TpaJULUOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJILHOT'O

NATPHOTHYECKOI0 BOCIIUTAHNSA:

- JIP12 chopmMupoBaHHOCTH
POCCUICKOM I'pa’KIaHCKON
UJCHTUYHOCTH, IATPUOTHU3MA,
YBa)XEHUsI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH I1E€PE]]
PoauHoM, ropnoctu 3a CBOM Kpaid,
cBo1o PonuHy, CBOM A3BIK U
KYJIbTYpY, IPOILJIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOT'O HApo/1a
Poccuwn;

- JIP13 11eHHOCTHOE OTHOILIEHHUE K
roCy/1apCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOJAHOMY
HaCJIEUIO, TaMSTHUKAM, TPaJAULIUSIM
HapoaoB Poccun, nocTrxeHusIM
Poccun B Hayke, HCKyCCTBe, CIIOPTE,
TEXHOJIOTHSX U TPYJIE;

JleMoHCTpUpYyET
c(hOpMHUPOBAHHOCTh
POCCUICKOM I'paKJaHCKON
WUJIEHTUYHOCTH, TaTPUOTU3MA,
YBa)XXEHHUS K CBOEMY Hapoay,
YYBCTBA OTBETCTBEHHOCTH
nepen Ponunoii, ropaoctu 3a
CBOH KpaH, cBoro Ponuny,
CBOMH SI3BIK M KYJIBTYDY,
MIPOILIJIOE U HACTOSALLEE
MHOTI'OHAIIMOHAJILHOTO Hapoa
Poccuu, neHHOCTHOE
OTHOIIIEHUE K
rocyJIapCTBEHHBIM CUMBOJIAM,
HWCTOPHUYECKOMY U
MIPUPOJTHOMY HACIIEIUIO,
MaMSTHUKAM, TPaJIUIIHSIM
HaponoB Poccun,

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




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

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

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

- MP2 criocobHOCTB UX
MCIIOJIb30BaHUs B ITO3HABATENLHOMN U
COLIMAJIbHOW IPAKTHKE,

- MP3 rotoBHOCTH K
CaMOCTOSITENIbHOMY TIAHUPOBAHHIO
Y OCYILECTBJICHHUIO Y4eOHOMI
JESTENIbHOCTH, OpraHU3aI[uu
y4eOHOr0 COTPYIHUYECTBA C
NeAarorndyecKuMu pabOTHUKAMH U
CBEPCTHUKAaMM, K Y4aCTHUIO B
MOCTPOCHUU UHAMBHUAYAIbHOMN
00pa30BaTeNbHON TPACKTOPUY;

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

noctmxenusaMm Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/IE

B obJs1acTH 3K0J10rHYECKOr0
BOCIIUTAHUSA:

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

- JIP32 muiaHupoBaHue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpYXKarolllel cpelie Ha OCHOBE
3HAHUA [eJIE yCTOUYHUBOTO
pa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HENPUATHE JICHCTBH,
IPUHOCSALIMX BPEX OKpYXKarolen
cpene;

- JIP34 ymeHue nporHo3upoBarb
HEeOJIaronpUsITHBIE 3KOJIOTHYECKHE
NIOCJIEACTBHSI IPEATIPUHUMAEMBIX

JlemoHCTpHpYyET
c(hOpMHUPOBAHHOCTh
JKOJIOTHUYECKON KYIbTYpHI,
ITOHMMAaHNE BIUSHUSA
COLIMAJIbHO-D)KOHOMHMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
IIPUPOIHON U COLUAIIBHOMN
Cpenbl, OCOZHAHUE
r7100aIbHOTO XapakTepa
9KOJIOTMYECKUX MPoOem,
YMEHHE IPOrHO3UPOBATh
HeOJIaronpusiTHbIE
9KOJIOTMYECKHE TTOCTIEACTBUS
NPEINPUHUMAEMBIX IEHCTBUM,
IIPEeIOTBPALATh UX, OIbITA
JEATETBbHOCTH 3KOJIOTHYECKON
HaIlpPaBJIEHHOCTH

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




JIEUCTBUI, IPEIOTBPAIATh HX;
- JIP3S5 pacmmpeHnue omnsita
JeITEIbHOCTH KOOI HYECKOM
HaIPaBJICHHOCTH

OK 01. Beibupats criocoObt
peleHus 3a1a4 npopecCuoOHaIbHON
NESITeTbHOCTH TPUMEHUTEITHHO

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

DKCIEepTHOE
HaOJII0IEHUE U OI[CHKA
JeSITeIIbHOCTH
oOyuJaromerocs B
IpOIIeCcCe OCBOCHUS
y4eOHOU JUCIUILTUHBI

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

JleMOHCTpUpYET OBJaJIeHUE
BUJIaMU JIEATEIBHOCTHU 110
MIOJTyYEHHIO HOBOT'O 3HAHMS,
€ro MHTEepIpeTaluHy,
peoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3JIMYHbIX
y4EOHBIX CUTYyallUsX, B TOM
YKClie IPU CO3JaHUH YY€OHBIX
U COLMAJIbHBIX TPOEKTOB

DKCIEepTHOE
HaOJII0IEHUE U OI[CHKA
JeSITeIIbHOCTH
oOyyaromierocs B
IPOIIECCE OCBOCHUS
y4eOHOU JUCIUILTAHBI

OK 03. Ilnanuposats u
peann30BBIBATh COOCTBEHHOE
po(hecCUOHATIBHOE U JTMYHOCTHOE
pa3BHUTHE, IPEAITPUHIMATEIBCKYIO
NeSITeTbHOCTD B
npodeccuoHalbHOM cepe,
UCTIOJIF30BaTh 3HAHUS 1O
(uHAHCOBON TPaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX

JleMOHCTpHUpyET TOTOBHOCTh
TUIAHUPOBATh U
peann30BBIBaTh COOCTBEHHOE
npodeccruoHaIbHOE U
JUYHOCTHOE Pa3BHUTHE,
NPEANPHUHUMATEIBCKYIO
JeSITeTbHOCTD B
npogeccuoHanbHOM chepe,
WCTIOJIH30BATh 3HAHUS IO

DKCIepTHOE
HaOJII0IEHHE U OIEHKA
JIEATEIbHOCTH
oOyuaromerocsi B
IIPOIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTAHBI

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 B3aHMOHCﬁCTBOBaTL C
OKpYKaromnMH, BBIITOJIHAA
Pa3HbIC COLMAJIBHBIC POJIN

oOyuaroterocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTHHBI

OK 05 OcymiecTBisATh yCTHYIO U
MMCbMEHHYIO KOMMYHMKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLMAIIBLHOTO U
KYJIBTYPHOT'O 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
HaOJII0IeHUs 32 COOCTBEHHOM

DKCIEepTHOE
HAOJIIOJICHUE U OIICHKA
JeSITETbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

peYbIo
OK 06 ITposBisiTh TpaxkaaHCKO- JleMoHCcTpHpYET DKCIepTHOE
MaTPUOTUYECKYIO MTO3ULHIO, [eJICHANPaBJICHHOE pa3BUTHE | HAOJIOJCHHE U OLIEHKA
JIEMOHCTPHPOBATH OCO3HAHHOE BHYTPEHHEHN NO3ULIAH JEATEIbHOCTH




[IOBEJICHUE HA OCHOBE
TPaJULIMOHHBIX
o011eueI0BeYeCKUX [IEHHOCTEMH, B
TOM YHUCJIE C YUYETOM
rapMOHU3ALUNA MEKHALMOHAIBHBIX
Y MEKPEJIMTMO3HBIX OTHOLIEHUH,
IIPUMEHATH CTaHAAPTHI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

JIMYHOCTHU HAa OCHOBC JYXOBHO-

HPABCTBEHHBIX [IEHHOCTEH
HaponoB Poccuiickoii
®denepaunn, ICTOPUUECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX
Tpaguuii, GOpMHUPOBAHUE
CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX

oOyyarorerocs B
Iporecce 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 N3MEHEHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKIUBOTO
MPOMU3BOCTBA, 3P (HEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX
CUTYyalUAX

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

oOydaromierocs B
porecce OCBOCHHUS
y4eOHOM TUCIUTUTUHBI

[1K 1.1 Ocy1iecTBasTh MOATOTOBKY
pabouunx TUIaHOB-TPaPUKOB
BBITIOJTHEHHUS TTOJIEBBIX paboT

JleMOHCTpHUpYyET YMEHHE
CTpOUTH rpaduKu HyHKIHH,
COCTABIISITH AJITOPUTM
peleHus ypaBHEHHsI, CXEMY
UCCIIEIOBaHUS (PYHKIIMU

DKCIepTHOE
HaOJII0IEHHE U OIlEHKA
JIEATEIBHOCTH
oOyuaroierocsi B
IPOLIECCE OCBOCHUS
y4eOHOM TUCIUTUTUHBI

I1K 1.2. BeinonssTs pa3paboTKy U
BbIJIauy 3a/laHU 1
pacTEeHHUEBOTUECKUX OpUTa

JleMOHCTpHUpYET YMEHHE
BBITIONHSATH pa3paboTKy U
BbIJIavy 3aJIaHUM 11
pPacTeHHEBOUYECKHUX OpUraj

DKCrepTHOE
HaOJIF0/ICHUE U OLICHKA
JICSITEIbHOCTH
oOyuaromerocsi B
MPOIIECCE OCBOCHHUSI
y4eOHON JUCIUILTUHBI

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

JleMoHCTpUpYyET BllaJIcHHE
METOAaMH J10Ka3aTeIbCTB,

AJITOpUTMaMU pCUHICHUA 3a1a4;

yMeHue (GpopMyInupoBaTh
orpeseNeHus, aKCHOMBI U
TEOPEMbI, IPUMEHSATH UX,
MIPOBOJUTH JI0OKA3aTEIbHbIE

PpacCyxJA€HUAd B XOA€ PCHICHUA

3a7a4

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

[TP62 ymeTh onepupoBaTth
MOHSTHUSIMH: CTEIIEHb YncIa,
Jorapugm ymucia; yMeHue
BBITIOJIHATH BBIYUCIIEHNE 3HAYEHHM
U IpeoOpazoBaHMsl BEIPAXKEHUN CO
CTENEeHsIMH U Jorapudmamu,
npeoOpa3oBaHus IpoOHO-
paloHaIbHBIX BBIPAXKEHUN

JleMOHCTpHpYET yMEHHe
OIEPUPOBATH TTOHATUAMU:
CTETeHb YUCIIa, JIOTapuhM
qucia; YMCHHUC BBITIOJIHATD
BBIYHCIICHUE 3HAYCHUN U
npeoOpa3oBaHus BIPAKEHUN
CO CTETIEHSAMH U
norapudmamu,
npeoOpa3oBaHus IpoOHO-
palOHaJIbHBIX BI)Ipa)KeHI/II\/’I

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnnuBuayanbHble
yueOHbIEe TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH

[TP63 ymeTh onepupoBaTth
HNOHATUSIMU: PallUOHAJIbHBIE,

JleMOHCTpHUpYyEeT yMEHHE
OIIEPUPOBATH MOHATHSIMU:

YcTHBIT onpoc
TectupoBanue,




UppaLMOHAIILHEIE, [I0KA3aTEIbHBIE,
CTETIeHHbIE, Torapu(pMUIECcKue,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI

pannoHaNbHbIC,
HppalUOHAIILHBIE,
MIOKa3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUECKue,
TPUTOHOMETPUYECKHUE
YpaBHCHHA U HCPABCHCTBA, UX
CHCTEMBI

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

ITP64 ymeTs onepupoBathb
HOHATUAMM: PyHKIMS,
HenpepbIBHAA (QYHKIINA,
IIPOM3BOJIHAs, IepBOOOpaA3Has,
OTIpeIeIEHHBI MHTETPaAIl; YMETh
HaXOJUTh IPOU3BO/IHbIC
AIIEMEHTAPHBIX (YHKINH,
UCIIOJIb3YS CIIPaBOYHbBIE
MaTepHalIbl; UCCIET0BATh B
IPOCTEHIINX CIydasx PYHKLUU HA
MOHOTOHHOCTbH, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIINE
3Ha4YeHUs (PYHKIHN; CTPOUTH
rpauKyu MHOTOYJICHOB C
UCTIOJIb30BAHUEM armapaTa
MaTeMaTHYeCKOro aHaJIN3a;
PUMEHSTH TPOU3BOIHYIO MIPH
pEeLIeHUH 3a]a4u Ha IBU)KEHUE,
pemaTh MPaKTHKO-
OpPUEHTHUPOBAHHbIE 3a/1a41 Ha
HanOOJIbIIE 1 HANMEHBIITHNE
3HAa4YeHHUs, Ha HAXOXKJCHHE TTYTH,
CKOpPOCTH M YCKOPEHHS

JleMOHCTpHUpYET YMEHHE
OIIepUPOBATH MOHATHIMU:
(byHKLMS, HETIpephIBHAS
(byHKLMA, TPOU3BOJHAS,
nepBooOpasHas,
OIIpeJIeJIEHHbIN NHTErpal;
YMETh HaXOUTh TPOU3BOIHBIC
JIEMEHTAPHBIX (QYHKIIHH,
WCTIOJB3Ys CIIPAaBOYHBIC
MaTepHalbl; UCCIIe0BaTh B
MIPOCTEUIINX CITydasx
(GyHKIMH HAa MOHOTOHHOCT,
HAXO/AWUTh HANOOJIBIINE U
HauMEHbLINE 3HAYCHUs
(GyHKIMN; CTPOUTH TpaduKH
MHOT'OYJIEHOB C
WCIIOJIB30BAHUEM arllapaTa
MaTeMaTHYeCKOro aHaJIN3a;
MPUMEHSTH IPOU3BOAHYIO TIPH
pelLleHNH 3a]1a4 Ha IBU)KEHUE;
pemaTh MpaKTHKO-
OpPHEHTUPOBAHHBIE 3a]1a4l Ha
HanOOJIbIINE U HANMEHBIIINE
3Ha4YeHHUs1, Ha HaXOXK/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS

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

ITP65 ymeTs onepupoBath
MOHATHUSMH: pallMOHAIbHAS
(byHKLUSA, TOKa3aTeIbHASA
GyHKIMS, cTeneHHas QyHKIuS,
Jorapupmuueckas GyHKIus,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpatHble GYHKINU; yMEHHUE
CTPOHTH TPAPHKH N3YIEHHBIX
(byHKLUH, UCTIOIB30BATh T'papUKU
NIPY U3y4SHHUN TIPOIIECCOB U
3aBHCHUMOCTEH, IPH pPEIIeHnH 3a1a4
U3 APYrUX yIeOHBIX MPEIMETOB U
3aJa4 U3 peaNbHOM KU3HH;
BbIpaxaTb popmyaamMu
3aBHCHUMOCTH MEX1Y BEIMUMHAMHU

JleMOHCTpHUpYyeT yMEHME
OIIepUPOBATH NOHATUSIMHU:
panmoHanbHast QyHKIMS,
noKasareibHast QyHKIHS,
cTeneHHast QyHKIMs,
norapudmuueckas QyHKIUS,
TPUTOHOMETPUUECKUE
(GbyHKIIMHU, 0OpaTHBIE
(GyHKINU; yMEHHE CTPOUTD
rpaduKu U3y4eHHBIX
(GyHKIMH, UCTIONIB30BATh
rpaduKu pu U3y4eHuun
MPOLIECCOB U 3aBUCUMOCTEM,
IIPH pEelIeHNH 3a]1a4 U3 IPYTuX
y4eOHBIX PEAMETOB U 3a7a4
W3 peabHOM KU3HU;
BbIpaXkaTh GOpPMYyIaMu
3aBHUCHUMOCTH MEXY
BEJIMYMHAMU

YcTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHpuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN OIIPOC
OK3amMeH

ITP6G6 ymeTh perniaTh TEKCTOBBIC

JleMoHCTpHpYyET yMeHHe

YcTHBIN onpoc




3371241 Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJH U YacTH, Ha
JBIDKEHHE, pabOTy, CTOUMOCTb
TOBapOB U YCIJIYT, HAJIOTH, 33aJJa4ul
U3 00JIaCTH YIPaBICHUS JINYHBIMU
U ceMeitHbIMU (prHAHCAMN);
COCTaBJISITh BBIPAXKCHUS,
ypaBHEHHsI, HEPAaBEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33JIa4H,
UCCJIEI0BATh MOJTY4YEHHOE PELICHUE
Y OIICHUBATH TPaBIONOI00HOCTD
pE3yJIbTaTOB

pelaTh TEKCTOBBIE 3aJa4n
pa3HBIX TUIIOB (B TOM YHUCIIE HA
IIPOLICHTHI, JOJIM U YacTH, Ha
JBUXKEHME, pabOTy, CTOUMOCTh
TOBAPOB U YCJIYT, HAJIOTH,
3a/1a4M U3 obsactu
yIIpaBJICHUS IMYHBIMU U
CeMEHHBIMU (PMHAHCAMH);
COCTaBJISATh BBIPAYKEHMUS,
ypaBHEHHS, HEPAaBEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 33/1auH,
HCCIIEI0BATh I1OIy4EHHOE
pelleHre U OLEHUBATh
MPaBON0I00HOCTD
pe3yJIbTaToB

TectupoBanue,
[IpakTuyeckue paboThI
KouTposbHubie paboThl
NuauBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

ITP67 ymeTs onepupoBathb
HOHATUSMU: CpeJlHee
apudMeTuIecKoe, MeraHa,
HauOoJIbIIee U HAUMEHbLIIEe
3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO HA0OPa; YMETh
U3BJICKaTh, UHTEPIPETUPOBATH
UH(POPMALINIO, TIPEACTABICHHYIO B
TabJIMIaxX, HA TUarpaMMax,
rpadukax, OTpakaroIylo CBOHCTBA
peasbHbIX MIPOLIECCOB U SBICHUM;
MPEACTABISITH HH(OPMAITHIO C
MOMOIIBIO TaOJIMII U TUarpamM;
UCCIIEIOBATh CTATUCTHYECKUE
JTaHHbIE, B TOM YHUCIIE C
PUMEHEHHEM I'padUUEeCKUX
METO/I0B M JIEKTPOHHBIX CPEJICTB

JleMOHCTpHUpYyET YMEHHE
OIIEpUPOBATH MOHATHIMU:
cpemHee apupMeTHIECKOe,
MezMaHa, Haubouipliee U
HaMMEHbIIee 3HAYCHNS,
pa3max, aucnepcus,
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOTO HAOOPa; yMETh
U3BIIEKATh, MHTEPIPETHPOBATH
nHpopMarluto,
MPEJCTaBICHHYIO B TAOIUIAX,
Ha Juarpammax, rpapukax,
OTPaXKaroIIyK CBOMCTBA
peabHBIX MPOLECCOB U
SIBIICHHIA; TIPEJICTABIIATh
HMH(OPMAIIHIO C TTOMOUIBIO
TaOJIUI ¥ TUarpaMm;
HCCIIeI0BaTh CTAaTUCTUYECKUE
JIaHHBIE, B TOM YHUCIIE C
IIPUMEHEHHEM I'papruecKux
METOIOB U 3JIEKTPOHHBIX
Cpe/cTB

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

[TP68 ymeTh onepupoBath
MOHATUSIMHU: CIIyYalHBIN OIIBIT U
cily4aifHOe cOObITHE, BEPOSTHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISTH BEPOSTHOCTD C
UCIIOJIb30BaHUEM I'paUIeCKUX
METOJIOB; MPUMEHSATH (YOPMYJIbI
CIIOKEHMSI U YMHOXKECHUS
BEPOATHOCTEH, KOMOMHATOPHbBIE
(baxThl 1 GOPMYIIBI IPU PELICHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO
CO CJIy4YaiilHbIMHU BEJTMYNHAMMU;
YMEHHE IPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX

JleMOHCTpHUpYyET YMEHHE
OIIEpUPOBATH MOHATHIMU:
CIIy4alHBIN OIBIT U CIIy4aillHOE
COOBITHE, BEPOSITHOCTD
CIIy4aiflHOTO COOBITHUS; YMEHHE
BBIUUCIISATH BEPOSITHOCTB C
WCTIOJIh30BaHUEM
rpadU4ecKuX METO/IOB;
MIPUMEHSTH (POPMYITBI
CJIO’KEHUS U YMHOKEHUS
BEPOATHOCTEM,
KOMOUHATOpHbIE (DaKThI U
(hopMyIBI TpU pEIICHUH
3aJa4; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX

VYceTHBII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4eOHbIE TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH




YHcell B IPUPOJIHBIX U
OOIIECTBEHHBIX SBIICHUSIX

COOBITHI; 3HAKOMCTBO CO
CITy4aiiHBIMU BEJTUUNHAMH,
yMEHHUE MMPUBOIUTH TPUMEPHI
MPOSIBJICHHUS 3aKOHA OOJIBIITNX
qrces B IPUPOJHBIX U
OOIIECTBEHHBIX SIBIIEHUIX

ITPG9 ymeTh onepupoBaTh
HNOHSTUSMM: TOUKa, IIpsimasi,
IUIOCKOCTB, IPOCTPAHCTBO,
JBYT'PaHHBIN yIroJl,
CKPEILHBAIOIINECS IPSIMBIE,
[apauIeIbHOCTD U
NEPIEHIUKYJIIPHOCTD IPSIMBIX U
IIJIOCKOCTEM, IOl MEXIY
IPSIMBIMU, YTOJI MEKIY IPSIMON U
IJIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PaCCTOSHUE
MEXy IPSIMBIMH, PACCTOSIHUE
MEXy INIOCKOCTSMU; YMEHHE
MCII0JIb30BAaTh IIPU PELIECHUH 3a/1a4
U3y4eHHBIE (PAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
Mupa

JleMOHCTpUpYyeT yMEHHE
OIIEpUPOBATH MOHATUAMU:
TOYKa, IIpsiMasi, MJIO0CKOCTD,
IIPOCTPAHCTBO, ABYTPAaHHBIN
yT'0JI, CKPEILMBAIOINECS
IpsiMblE, TAPAJIEIBHOCTD U
NEPIECHIUKYJIAPHOCTD MIPSIMBIX
U IIJIOCKOCTEM, YIOJl MEXAY
IPSIMBIMH, YIOJI MEXY
IIPSIMOM U TNIOCKOCTBIO, YTOJI
MEXY TUIOCKOCTSIMH,
paccTosiHue OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE
MEXIY IPSAMBIMH, PACCTOSIHUE
MEXy TUIOCKOCTSIMH; YMEHUE
UCII0JIb30BaTh IIPU PELLICHUU
3aJa4 U3y4eHHbIe (PaKThI U
TCOPEMBI INIAHUMETPUU;
YMEHHE OLICHUBATh pa3Mephbl
00BEKTOB OKPYKAIOLIEro MUpa

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

[TP610 ymeTs onepupoBath
MOHSATUSMH: MHOTOTPAaHHUK,
ceueHre MHOTOIpaHHHKa, KyO,
napaieNienure I, mpu3Ma,
nupamMua, GUrypa u moBepxXHOCTh
BpAIeHUS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAICHHUS, TNIOCKOCTb,
Kacaromasicsi cepbl, IUITUHAPA,
KOHYCa, TUIOIIA/Ib IIOBEPXHOCTH
MUPAMHUJIBL, TPU3MBI, KOHYCA,
HUAJTUHAPA, TUI0MAIEL chepbl, 00beM
KyOa, MpsIMOYTOJILHOTO
napaieNenuea, MupaMuIbl,
MPU3MBI, IWIMHPA, KOHYCA, 11apa;
yYMEHHE U300pakaTh
MHOTOI'PaHHHUKH U TTIOBEPXHOCTH
BPAIICHHS, X CEUEHUS OT PYKH, C
MOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX
CpPEZCTB; YMEHHUE PAaclO3HaBATh
CHMMETPHIO B IPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh MPaBUIbHbIE
MHOTOTPaHHUKH

JleMOHCTpHUpYET yMEHHE
OTIEpPHUPOBATH TIOHATHIMHU:
MHOTOTPaHHUK, CEYEHUE
MHOTOTpaHHUKa, KYO,
napajiesienunes, npusma,
nupamua, purypa u
MIOBEPXHOCTb BpAILICHUS,
HUITUHIP, KOHYC, map, cdepa,
ceueHHst (PUTypbl BpalleHus,
IJIOCKOCTh, Kacaromascs
cdepsl, MINHAPA, KOHYCa,
TUTOIIAIb TIOBEPXHOCTH
MUPaMUIbL, IPU3MBI, KOHYCA,
UWIMH]IPA, III0MAab chepsl,
00beM Ky0a, MPsIMOYTOJIBHOTO
napaiesienure sa, MupaMuIbl,
MIPU3MBI, HIWIMHPA, KOHYCA,
mapa; yMeHue n3o0paxarh
MHOTOT'PaHHHUKH U
MTOBEPXHOCTH BPALICHUS, HX
CEUEHHsI OT PYKH, C TOMOIIIBIO
YEepPTESIKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEJICTB;
YMEHHUE pacrio3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE pacrio3HaBaTh

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




IPpaBHUJIBHEIC MHOT'OT'PaHHUKHU

[TP611 ymeTs onepupoBaTh
HOHSATHUSMU: IBIDKCHUE B
IPOCTPAHCTBE, MOA00HbIE (PUTYPHI B
IPOCTPAHCTBE; HCIOIb30BaTh
OTHOLLIEHHUE IIJIOIAAeH
HIOBEPXHOCTEH U 00bEMOB
NoJ00HBIX (PUTYp TIPU peLIeHUN
3a1a4

JIeMOHCTpUpYET YMEHHE
OIIepUPOBATH MOHATUSIMHU:
JIBI>KEHUE B IIPOCTPAHCTBE,
moAg00HbIe GUTYPHI B
MIPOCTPAHCTBE; UCTIOIH30BATh
OTHOIIICHUE TUIOMIA e
MOBEPXHOCTEH U 00HEMOB
moA0OHBIX puryp mpu
peleHny 3a1a4

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

ITP612 ymeTh BBIYHCIATH
r€OMETPUUYECKHUE BEIUYMHBI (JUIMHA,
yroJ1, II0NIa b, 00bEeM, IJIOMAAb
MIOBEPXHOCTH ), UCIIOJIb3YS
U3Yy4EHHbIE POPMYIIBI U METOIbI

JIeMOHCTpHPYET YMCHHE
BBIYHCIISITE TEOMETPUICCKUE
BEJUYHHBI (JUTHHA, yroJI,
IUIOIIAAb, 00BEM, ILIOIIAND
MOBEPXHOCTH ), UCTIOJIB3YSI
U3Yy4YEeHHbIE (OPMYJIBI U
METO/bI

VYcerHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboTh
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NPOC
OKk3aMeH

[TP613 ymeTs onepupoBath
MOHSATUSMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPUHATHI
BEKTOPA, CKaJsIPHOE MPON3BEICHHE,
YTOJ MEXIY BEKTOpaMH, CymMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpA HA
YUCJI0; HAXOAUTH C IIOMOIIIBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI
CepeIUHBl OTpEe3Ka, pacCTOSHUE
MEXAY JIBYMS TOUKaMU

JleMOHCTpUpYyET yMEHHE
OIIEpUPOBATH NOHATUSIMU:
IIPSIMOYTOJIBHASI CHUCTEMA
KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAIIPHOE
IIPOU3BENCHUE, YTOJ MEXKILY
BEKTOPAaMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA
YHUCJIO0; HAXOANUTH C IIOMOIIIBIO
U3y4eHHBIX (HopMyI
KOOPJIMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSHUE MEKIY
JIBYMsI TOUKaMH

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

[1P614 ymeTh BBIOMpATH
MOIXOISIIINI U3YYEHHBIA METOJT JIJISI
peleHus 3aJa4i, pPaclio3HaBaTh
MaTemMaTuyeckue (akThl U
MaTEMaTUYECKHUE MOJIENH B
MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
MPUBOJUTH PUMEPHI
MaTEMaTUYECKUX OTKPBITUI
POCCHIICKON U1 MUPOBOM
MaTEMaTUYECKON HAyKU

JleMOHCTpHUpYyET yMEHME
YMETb BBIOMPATh MOIXOISAIIHMI
W3Y4YEHHBIN METO U1
pelIeHus 3a1auu,
pacrno3HaBarhb
MaTemMaTHueckue (paxkTsl U
MaTeMaTHYeCKHE MOJIETH B
MIPUPOIHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B HCKYCCTBE;
yMEHHE NMPUBOJAUTH TPUMEPHI
MaTEMaTHYECKUX OTKPBITUH
POCCUICKON U MUPOBOU
MaTEMaTHYECKON HaYKH

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN OIIPOC
OK3amMeH

[Pyl ymers onepupoBarhb
MOHATUSIMHU: OIIPENICIICHUE, AKCUOMA,
TeopeMa, CIEJCTBUE, CBOMCTBO,
MIPU3HAK, 10Ka3aTeJIbCTBO,
pPaBHOCHIIBHBIE (POPMYIIUPOBKH;
ymeHue GopMyIrpoBaTh OOpPaTHOE U
MIPOTUBOIIOJI0KHOE YTBEPXKICHUE,

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATh NOHATHUIMHU:
OIpeJIeNIEHUE, aKCUOMa,
TEOpeMa, CIEICTBUE,
CBOMCTBO, PU3HAK,
JI0Ka3aTeNbCTBO,
PaBHOCHJIBHBIC

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThI
NuauBunyanbHbIe
y4ueOHbIE TPOEKTHI
DpOoHTATBHBIN ONTPOC




MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPDI, UCIIOJIB30BATh
METO]l MaTEeMaTUYECKON UHTYKIIIH;
MIPOBOJIUTH JTOKA3aTeJIbHbIC
paccyXJIeHus MpH pelIeHUH 3a1a4,
OIICHUBATD JIOTUYECKYIO
MPABUJIBHOCTb PACCYXACHUM

(hopMyTUPOBKHU; YMEHHE
(dhopMynupoBath 06paTHOE U
MPOTHBOIOJIOKHOE
yYTBEPXKJICHHUE, IPUBOIUTH
MPUMEPHI H KOHTPIPUMEDHI,
MCIOJIb30BaTh METO]]
MaTeMaTHYECKOW WHAYKIUY,
MIPOBOJUTH JIOKA3aTEIHHBIE
paccyXIeHHS TP PEIICHUN
3aJa4, OLCHUBATh JIOTUYECKYIO
MPABUILHOCTh PACCYKICHHIA

OK3aMeH

[TPy2 ymeTs onepupoBarthb
HOHATUSIMU: MHOKECTBO,
IIOJIMHO>KECTBO, ONIEpaLlUU HaJl
MHOXECTBaMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIH anmnapar asis
OINMCAaHUS PEATIbHBIX MPOIIECCOB U
SBJICHUH IIPU PELICHUH 3a/1a4, B TOM
YHCIIe U3 APYTrUX Y4eOHbIX
PEIMETOB

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATHAMH:
MHOECTBO, IIOJIMHOKECTBO,
olepaluy HaJl MHOKECTBaMU;
YMEHHE UCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBII
anmapar s OIMCcaHus
pEaJIbHBIX ITPOLIECCOB U
SIBJICHUH TIPU PELICHUM 3aa4,
B TOM YHCJIE U3 JPYTHUX
y4eOHBIX TIPEAMETOB

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KonTposibHabie paboThl
NuauBunyanbHble
yueOHbIE IPOEKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[Tpy3 ymeTs onepupoBaTh
HNOHATUAMH: Tpad, CBSI3HBIN rpad,
JIepEBO, UKL, Tpad Ha TUIOCKOCTH;
yYMEHUE 33/1aBaTh U ONHICHIBATH
rpadsl pa3IMYHBIMH CIIOCOOAMM;
UCTIOJIB30BaTh Tpadbl MPH perIeHUH
3a1a4

JleMOHCTpHUpYET yMEHHE
OTIEPUPOBATH TOHIATHSIMH:
rpad, cBsA3HBIN I'pad, 1epeBo,
UK, Tpad HA IIIOCKOCTH;
YMEHHE 3a/1aBaTh U ONUCHIBATH
rpadbl pa3TUIHBIMU
croco0amMu; NCIOIb30BATh
rpadbl pu peleHn  3a1a4y

VYerHbll onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WunuBuayansHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONPOC
OKk3aMeH

[TPy4 ymeTb cBOOOHO ONIEpUPOBAThH
MOHATUSIMH: COYETAHUE,
[IEPECTaHOBKA, YUCIIO COUECTAHUH,
YHUCJIO MEPECTAaHOBOK; OMHOM
HeroToHa; ymMeHue NpUMEHATh
KOMOHMHATOpHbIE (PaKThl U
paccyXIeHHUs Ul PEIICHUs 3a1a4

JleMOHCTpHUpYyeT yMEHME
cBOOO/IHO ONIEPUPOBATH
MOHATUSIMU: COUETaHMUE,
NepecTaHoOBKa, YUCIIO
COYETaHMH, YuciIo
MePECTaHOBOK; OMHOM
HeroToHa; ymeHne NpUMEHSTh
KOMOMHATOpHbIE (aKThI U
paccyXIeHMs Ui peLIeHus
3ajgad

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHuBuayansHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONPOC
OK3aMeH

[Tpy5S ymeTh onepupoBaTh
MOHSTHSIMH: HaTypaITbHOE YHCJIO,
I[EJI0€ YUCII0, OCTATOK IO MOJYJIIO,
parroHaIbHOE YHCIIO,
UPpaIMOHATFHOE YUCIIO, MHOYKECTBA
HATypaJIbHBIX, EJIBIX,
paIoHaIbHBIX, NEHCTBUTEIBHBIX
YHUCeIT; YMEHHE HUCIOJIb30BaTh
MPU3HAKU AETUMOCTH, HANMEHbBIINN
0o0IIMI TeNUTENb U HANMEHBIIIEE
oOmiee kpaTtHoe, anroput™ EBkiuaa
TIPH PEIICHUH 3a]1a9; 3HAKOMCTBO C

JleMoHCTpUpYET YMEHHE
OTICpUPOBATH TTOHSATUSIMU:
HaTypaJlbHOE YKCIIO, 1IEJI0€
YHUCJI0, OCTATOK 10 MOYJIIO,
palroHaIbHOE YUCIIO,
HUPpAIMOHATIEHOE YHCIIO,
MHOXECTBA HATypaJIbHBIX,
LIETTBIX, PAIIHOHAIIBHBIX,
JIEHCTBUTEIILHBIX YHCEIT,
yYMEHHE UCIOJIh30BaTh
MPU3HAKHU JAEIIUMOCTH,
HAaUMEHBIIUH OOLINi

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




Pa3IuYHBIMU IMO3UITUOHHBIMHA
CHUCTEMaMU CUHUCIICHUA

JeNTETh U HAaHMCHBIIIee
of11ee KpaTHOE, allTOPUTM
EBkiiza npu penieHuy 3a1ad;
3HaKOMCTBO C pa3/JIM4YHbIMH
HO3UIIMOHHBIMU CHCTEMaMH
CUHCIICHUA

[TPy6 ymeTb cBOOOHO OTIEPHPOBATH
MOHSTUSMU: CTETICHb C LIEIBIM
MoKasaresieM, KOpeHb HaTypalbHOU
CTEMNEHH, CTENEHb C PALIMOHATIbHBIM
MOKa3aTeseM, CTeeHb C
JIEHCTBUTENbHBIM (BEIIECTBEHHBIM)
nokasaresiem, jJorapudm 4yuca,
CHUHYC, KOCUHYC U TAHT€HC
MIPOU3BOJIBHOTO YHUCIIA

JleMOHCTpHpYET YMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATUSIMU: CTEIICHB C IIEJIBIM
roKaszareseM, KOpeHb
HATYpaJbHOH CTEIICHH,
CTETIEHb C PAllMOHAIBHBIM
MOKa3aTeJieM, CTETICHb C
JIEACTBUTEIIbHBIM
(BEIIECTBEHHBIM)
MoKa3aTesieM, Jorapugm
qKcia, CHHYC, KOCHHYC U
TaHT€HC NMPOU3BOJILHOTO YHCIIa

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

IIpy7 ymeTs onepupoBathb
MOHATUSAMM: TOKIECTBO,
TOXKJIECTBEHHOE ITPeoOpazoBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUI U HEPABEHCTB,
PaBHOCUIIBHOCTh YPaBHEHH,
HEPaBEHCTB U CUCTEM,
panroOHaIbHBIEC, NPPALMOHAIIBHEIE,
MOKa3aTelIbHbIC, CTEIICHHBIE,
norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHMUH,
HEPaBEHCTBA U CUCTEMBI; YMEHUE
pelaTh ypaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBI C IIOMOIIBIO Pa3JINYHBIX
IIPUEMOB; PEIIaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh
YpaBHEHUSI, HEPABEHCTBA, UX
CUCTEMBI JIs PEILIECHUS
MaTeMaTUYECKHX 3a/1a4 U 3a]1a4 U3
pa3InYHbIX 001acTe HayKu U
peanbHON KU3HU

JleMOHCTpUpYyET yMEHHE
OIIEpUPOBATH NOHATUSIMU:
TOKJECTBO, TOKIAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTb YPaBHEHUM,
HEPABEHCTB U CUCTEM,
palnuoHasbHBbIE,
HppalMOHATIbHBIE,
IIOKAa3aTeJIbHbIE, CTEIICHHBIE,
Jorapu@muueckue,
TPUTOHOMETPHUUECKHE
YpaBHEHHUsI, HEPABEHCTBA U
CHUCTEMBI; YMEHHUE PEIIaTh
yYpaBHEHHUsI, HEPABEHCTBA U
CUCTEMBI C IIOMOIIIBIO
Pa3IMYHbIX IPUEMOB; PelIaTh
YPaBHEHUs1, HEPABEHCTBA U
CUCTEMBI C ITAPaMETPOM;
IIPUMEHSTh YPaBHEHNS,
HEPABEHCTBA, UX CUCTEMBI JIJIS
pELIeHNs MaTEMaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3In4HbIX
o0acTeil HayKH U peanbHO
KU3HU

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

[Tpy8 ymeTh cBOOOAHO ONEPUPOBATH
HNOHATUSMU: TpaQUK GYHKIUH,
oOpartHas pyHKIUS, KOMIO3HILIUS
byHKIMH, TUHeHas QyHKINS,
KBaJpaTU4Has PYHKIHUS, CTEIICHHAs
(GYHKIHS C IETTBIM TIOKa3aTeseM,
TPUTOHOMETPHUUYECKHE (DYHKIIUH,
00paTHBIC TPUTOHOMETPUIECKHE

JleMOHCTpHpYET yMEHHE
cBOOO/IHO ONEPUPOBATH
MOHATUSAMMU: TPpadUK QYHKIHH,
oOparHas QyHKUUS,
KOMIO3ULUS QYHKIIUH,
TuHeHas QyHKIMs,
KBaJ[paTU4Hask GyHKLHS,
crerneHHast QYHKIHSI ¢ TeITbIM

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpOHTAIBHBIN ONPOC
OK3aMeH




(GyHKLUY, TOKa3aTeIbHAas U
Jgorapudmuyueckas pyHKIUY;
yYMEHHUE CTPOUTH rpaduku GyHKITUH,
BBITOJIHATH MPEOOPA3OBAHUS
rpaduKoB PyHKITUIA;

YMEHUE UCIIONB30BaTh rpaduKu
(GyHKUUH 17151 U3y4EHUs POLIECCOB
Y 3aBUCUMOCTEN MPU PELICHUN
3ajia4y U3 IpYrux y4eOHbIX
IIPEAMETOB U U3 PEAIIbHOM KU3HU;
BbIpa)kaTh (POpPMYyJIaMH 3aBUCUMOCTHU
MEXy BEIIMYMHAMHU

IoKa3aTeseM,
TPUTOHOMETPHUUYECKHE
dbyHKIIMH, 0OpaTHBIS
TPUTOHOMETPHUYECKHE
(GyHKLIMH, TOKA3aTeNbHAast U
aorapudmuyeckas GpyHKIUH,
YMEHUE CTPOUTH rpauku
(GyHKUMH, BBITOTHSATD
npeobpazoBaHus TpaduKOB
GbyHKIH;

YMEHHUE UCIIOJIb30BaTh
rpaduKku GYHKUIUHN IS
U3y4EeHHs IPOLIECCOB U
3aBUCUMOCTEN IIPYU PELICHUU
3aJa4 U3 ApYrux y4eOHbIX
IIPEAMETOB U U3 PEAIBHON
KHU3HU; BBIpAXKATh (GOpMYyIaMu
3aBHCUMOCTH MEXKIY
BEJIMYMHAMU

[TPy9 ymenue cBoO6OAHO
OIIEpUPOBATH TOHATUSMH: YETHOCTD
GyHKINY, TEPHOANIHOCTD
(GYHKIMH, OTPaHUYEHHOCTD
(GyHKIMU, MOHOTOHHOCTh (DYHKITUH,
IKCTpeMyM (YHKIIUHU, HAUOOJIbIIIee
¥ HauMeHbIIee 3HaUYeHHsT (QYHKIIHH
Ha IPOMEXKYTKE; YMEHHE IPOBOANUTH
uccieoBaHue QyHKIUN

JleMOHCTpHUpYET YMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATHUSIMH: YETHOCTD
(GbyHKLINHU, TEPUOAUYHOCTD
(GyHKINH, OTPaHHYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTb
(GyHKINHU, SKCTPEMYM
¢byHKIIMY, HaUOOIIBIIIEE U
HaMEHbIIIee 3HAYCHUS
(GYHKLIHMU Ha TPOMEKYTKE;
YMEHHE TPOBOANTH
uccliieioBaHue QyHKINU

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTposbHabie paboThl
NuauBunyanbHble
yueOHbIE IPOEKTHI
@pOHTAIBHBIN OIPOC
DK3aMeH

[Tpy10 ymeHue ucnosnb30Bath
cBOMcTBa U rpaduKu GYHKLIUH JUIs
pelieHys ypaBHEHU, HEPAaBEHCTB U
3aJa4 c napaMeTpaMu; u300paxarb
Ha KOOPJIMHATHOM MJIOCKOCTH
MHOXKECTBA PELICHUN YpaBHEHUN,
HEPABEHCTB U UX CUCTEM

JleMOHCTpHUpYyET YMEHHE
HCIIOb30BaTh CBOWCTBA U
rpaduku QyHKIMHA 1S
pEelLlIeHNs] ypaBHEHUH,
HEPABEHCTB U 3a/1a4 C
napamMmeTpamu; U300paxarhb Ha
KOOPJMHATHOM IIOCKOCTH
MHOXECTBA PELLICHUN
YpPaBHEHUI, HEPABEHCTB U MX
CUCTEM

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbIe
y4eOHbIE TPOEKTHI
@pPOHTAIBHBIN ONPOC
OK3ameH

[Tpyl1 ymets cBOOOAHO
OIIEPUPOBATH TIOHSATUSIMH:
IOCIIEJOBATEILHOCTH,
apugmeTnuecKas Iporpeccus,
reoMeTpUIecKast porpeccHs,
0ecKOHEUHO yObIBaroIIas
reoMeTpUvecKas porpeccus;
yMEHHE 33/1aBaTh
IIOCIIEIOBATEIFHOCTH, B TOM YHUCIIE C
HIOMOUIBIO PEKYPPEHTHBIX POpMYIT

JleMOHCTpHUpYET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU:
MOCJIeI0BAaTENbHOCTb,
apupMeTHIEeCKas MPOTPeccHs,
reoMeTpHUecKas porpeccus,
0ecKOHEeYHO yObIBarowias
reoMeTpHUecKasi IPOrpeccus;
yYMEHHE 33/1aBaTh
MOCJIeI0BATENbHOCTH, B TOM
YHCIIE C TOMOIIBIO

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




PEKYPPEHTHBIX HOPMYIT

ITpyl2 ymers onepupoBath
MOHSTUSIMH: HEIIPEPHIBHOCTH
(byHKIMHU, aCUMITOTHI Tpaduka
byHKIIMY, TIepBas U BTOpast
pOU3BOIHAS (PYHKIIUH,
TEOMETPUUYSCKHUIN 1 (PU3HUCCKUI
CMBICJI TPOU3BOJIHOM,
nepBooOpasHas, onpeaeaIeHHbIN
MHTETpal, yMEHUE HAXOJUTh
ACUMIITOTHI rpaduka GyHKIUH;
YMEHUE BBIYHCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BECHHSI, YACTHOTO U
KOMITO3UIIUH (PYHKIHHA, HAXOIUTh
ypaBHEHHE KacaTelIbHOU K rpaduKy

byHKUIUM

JIeMOHCTpUpYET YMEHHE
OIIepUPOBATH MOHATUSIMHU:
HENPEPHIBHOCTH (PYHKITUH,
aCHUMITOTHI rpaduka
(byHKIMH, TIEpBasi U BTOpast
Mpou3BOIHAS (PYHKIIHH,
T€OMETPUYECKUI U
(bu3nyecKuil CMbICIT
MIPOU3BOIHOM, TepBOOOpa3Has,
oTpezieNIeHHbI HHTETpall;
YMEHHUE HaXOAUTh ACHMIITOTHI
rpaduka QyHKIIUU; yMECHUE
BBIUUCIIATH TPOU3BOTHBIE
CYMMBI, IPOU3BEICHMS,
9aCTHOTO M KOMITO3UIIUU
GbyHKIUH, HAXOIUTh
YpaBHEHHUE KacaTEIbHON K
rpaduky GyHKIIUU

YceTHBIT onpoc
TectupoBanue,
[IpakTnueckue padboThI
KouTposbHubie paboThl
NupuBunyanbHble
y4eOHbIE TIPOSKTHI
@pOHTAIBHBIN OIIPOC
DK3aMeH

[Tpy13 ymeHue ucnosib30Barh
IPOM3BOJIHYIO ISl UCCIIEI0BAHMS
GyHKIMH, U151 HAXOXKIACHUS
HAWIYYIlero pelexus B
IPUKIIAIHBIX, B TOM UHCIIE
COLMAJIbHO-9KOHOMHUYECKUX U
bu3nYecKuX 3a1avax, 1is
OIpeieNIeHUsl CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOLIAAN U
00BeMbI (PUTYp ¢ TOMOIIBIO
MHTETpaJia; IPUBOIUTH PUMEPDI
MaTEMaTHYECKOTO MOJIEIMPOBAHUS C
NOMOUIbIO AU PepeHInanbHbIX
yYpaBHEHUHU

JleMOHCTpHUpYyET YMEHHE
HCII0JIb30BaTh IIPOU3BOJHYIO
JUISL KCCIIEIOBaHUS (PYHKIIHM,
JUISL HAXOXKICHUS HaWTyqIlIero
pelIeHus B IPUKIAIHbIX, B
TOM YHCJIE COLIMAIIBHO-
SKOHOMMYECKUX U
¢bu3nyeckux 3axavax, s
oTpesiesIeHUs! CKOPOCTH U
YCKOpPEHUS; HaXOOUTh
IJI0IIA I U 00BEeMBI QUTYP C
IIOMOLIBIO UHTETPAJIA;
MIPUBOJIUTH IPUMEPHI
MaTeMaTH4eCKOIro
MOJIETTUPOBAHUS C ITOMOILBIO
nuddepeHranbHbIX
YpaBHEHUI

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTposibabie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[TP614 ymeTs onepupoBaTh
MOHATUSMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIa,
MOJTyJTh W QpTYMEHT KOMIUIEKCHOTO
qucia, popma 3arucu KOMIUIEKCHBIX
ymces (reomeTpuieckas,
TPUTOHOMETpUYECKast U
anrebpanyeckas); yMeTh
POU3BOJIUTH apH(PMETHUECKHE
NEHCTBUS C KOMIUIEKCHBIMU
YHCIaMU; IPUBOIUTH IPUMEPHI
UCTIOJTF30BaHUST KOMITIEKCHBIX
qucen

JleMOHCTpHUpYyET yMEHME
OTIEpPHUPOBATH TIOHATHIMHU:
KOMILIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMITIEKCHBIE
qKclia, MOJYJb U apTYMEHT
KOMILIEKCHOTO Yncia, hopma
3aMMCH KOMIUIEKCHBIX YHCell
(reometpuyeckas,
TPUTOHOMETpUYECKast U
anredbpanyeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHIECKHUE IEHCTBUSI C
KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJIUTH TIPUMEPHI
UCTOJIb30BAHUS KOMIUIEKCHBIX
qrcel

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




[TPy15 ymeTrs cBOOOIHO
OTIEPUPOBATH TOHATHSIMHU: CPEIHEE
apudMeTHIecKoe, MeTuaHa,
HauOoJIblliee U HAUMEHbIIIEEe
3HAYCHUs1, pa3Max, JUCIICPCHS,
CTaHJIAPTHOE OTKJIOHCHHE IS
OIHCAHMSI YMCIIOBBIX JaHHBIX;
YMEHHE HUCCIIeIOBATh
CTaTUCTHYECKUE TAHHBIC, B TOM
YHCJIC C MPUMCHEHUEM IpaduIecKux
METOJIOB M 3JICKTPOHHBIX CPEJICTB;
rpaduyuecky uccie0BaTh
COBMECTHBIE HAOIIOICHHS C
MIOMOIIIBIO JMArPaMM PacCeUBaHUs U
JMHEWHOU Perpeccuu

JleMoHCTpHUpYET yMEHHE
CBOOOJTHO OTIEPUPOBATH
MOHATHUSIMH: CPEITHEES
apudmernueckoe, MeaaHa,
HauOoJIbIIICe U HAUMEHBIIIEE
3HA4YeHUs, pa3Max, AUCIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JIJIS
OIMCAHUS YUCIIOBBIX JIAHHBIX;
YMEHHUE UCCIIEIOBATh
CTaTHCTUYCCKUE JIaHHBIC, B
TOM YHCJIE C IPUMECHEHUEM
rpadUueCcKuX METOIOB U
AJIEKTPOHHBIX CPEJICTB;
rpadUuecKy UCCIICI0BATh
COBMECTHBIE HAOJIIOJICHHS C
MOMOIIIBIO JHArpaMM
paccenBaHUs U JIMHEHHON
perpeccuu

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

[1Py16 ymeTs HaxouTh
BEPOSITHOCTH COOBITHI C
UCIOJIb30BaHUEM TpadudecKux
METO/IOB; PUMEHSITH JIJIsl PEIICHHS
3a1a4 (pOpPMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH,
dbopMyIy MOTHON BEPOSATHOCTH,
dbopmyny bepnysm,
KOMOWHATOPHBIC (DAKTHI U
(bOpMYyJIBI; OIIEHUBATH BEPOSATHOCTH
pealbHbIX COOBITHIA; YMEHHE
OTIEpUPOBATH MTOHSATUSIMU:
ciyyaiiHas BEIMYMHA,
pacnpenesieHre BEpOSTHOCTEM,
MaTeMaTU4YeCcKoe 0KHIaHHE,
JUCTIEPCHS U CTAaHJApTHOE
OTKJIOHEHME CIIyYalHOW BEJIMYUHBI,
GYHKIIUY pactpeeeHus u
MJIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO
pacnpeneneHnil; ymeHue
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX
pacnpeneneHui Uil penieHus 3a/1a4;
3HAKOMCTBO C OHSTHSIMU: 3aKOH
OONBIINX YHCEI, METOJIBI
BBIOOPOYHBIX HCCIIEIOBAHUM;
yMEHUE TTPUBOAUTH TTPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEI
B MIPUPOJIHBIX U OOIIIECTBEHHBIX
SBJICHUSIX

JleMOHCTpHUpYET YMEHHE
HAXO/UTh BEPOSITHOCTH
COOBITHI C UCTIOIB30BaHUEM
rpaguYecKux METOJIOB;
MPUMEHSTH JUIS PEIICHUS
3a1a4 (GOpMYIIBI CITOKCHHUS
YMHOXKEHUS BEPOSTHOCTEH,
dbopMyITy MOTHON
BEPOSTHOCTH, (HhOpMYITy
Beprymnnm, koMOUHATOPHEIE
(bakThl ¥ POPMYIIBL; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX
COOBITHI; yMEHUE
OTIEpPUPOBATH TIOHATHIMU:
Clly4aifHasi BETUYMHA,
pacrpeieieHre BEPOSITHOCTEN,
MaTeMaTHYeCKOe OKUAAHNUE,
JMCTIEPCUs U CTaHAAapPTHOE
OTKJIOHEHHE CIIy4aliHON
BEJTMYUHBI, PYHKITUH
pacripeneneHus ¥ MI0THOCTH
PaBHOMEPHOTO,
MOKa3aTeIbHOTO H
HOPMAaJILHOTO pacIpeesieHHI;
YMEHHE HCIIONIb30BaTh
CBOWCTBA U3Y4YEHHBIX
pacnpeneneHuil 1Jisl peleHus
3aJa4; 3HaKOMCTBO C
MOHATHUSIMU: 3aKOH OOJIBIITIX
YHCeNl, METO/IbI BHIOOPOUHBIX
WCCIIEIOBAHUI; YMEHHE
MIPUBOAUTE MIPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJBIITIX
qKcel B IPUPOJHBIX U

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
y4eOHBIE TPOEKTHI
@DpoHTaNBHBINA 0NIPOC
OK3aMeH




06HIGCTBCHHBIX SIBJICHUSAX

[TPy17 ymeTs cBOOOAHO
OIIEpUPOBATH NOHATHUAMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, IUNIOCKHH yTOJl,
JBYI'PAHHBIN yIoOJI, TPEXTPaHHBIN
yroJl, IEPECeKaAroInecs,
napajuleJIbHbIE U CKPEIIHBAIOIINECS
IIPsIMBIE, TIAPAJIIEIBHOCTD U
NEPIEHIUKYIAPHOCTD NPSIMBIX U
IUIOCKOCTEM, Yol MEXy NPSMBIMH,
YroJl MeXAY IpsIMOM U IIIOCKOCTHIO,
YroJI MEXY TUIOCKOCTSMH; YMEHHE
MCII0JIb30BaTh IIPU PELLIEHUH 3a1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh
pasmepbl 00BEKTOB B OKpY KaroIleM
MUpE; YMEHHE ONIEPUPOBATh
HNOHSTUAMM: MHOTOI'DaHHUK,
CEUYEeHHE MHOTOTpaHHHUKa,
IIPABWJIBHBIM MHOTOI'PAaHHUK,
npu3Ma, mupamMua, Gurypa u
IIOBEPXHOCTh BpalllEHUs, IWINHID,
KOHYC, 1ap, chepa, pa3BepTKa
IIOBEPXHOCTH, CEUEHUS KOHYCa U
LWINHApPA, NapajlIelIbHbIE OCU WU
OCHOBAaHUIO, CEYEHHUE 111apa,
IUIOCKOCTB, Kacaromasicst c(epsl,
LWIMH]pA, KOHYCa; YMEHHE CTPOUTH
CeYeHHEe MHOTOTpaHHHKa,
n300pakaTh MHOTOTPAHHUKH,
¢Gurypsl ¥ MOBEPXHOCTH BpAIICHMUS,
UX CEYEHMs], B TOM UHUCIIE C
MTOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSATH CBONCTBA
reoMeTpuuecKkux Guryp,
CaMOCTOSITENIbHO (POPMYIIUPOBATH
OTpeieNIeHus 3y4aeMbIX Quryp,
BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
NpPU3HAKAaX TEOMETPUUECKUX PUryp,
000CHOBBIBATh WJIM OMPOBEPTATh UX;
yYMEHUE MPOBOAUTH KIacCU(PUKALIUIO
buryp 1o pazIU4YHbIM MpU3HAKAM,
BBINOJIHATH HEOOXOIMMBbIE
JOTIOTHUTEIbHbIE TOCTPOCHUS

JIeMOHCTpUpYET YMEHHE
CBOOOJIHO OIIEPUPOBATH
MOHATUSIMU: TOYKA, IIpsiMas,
IIJIOCKOCTB, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yIOJl,
JIBYTpaHHbIN yToJ,
TPEXTPaHHBIN Yrod,
IepeceKaroImecs,
napajulesibHble U
CKPEILMBAIOIINECS IPSIMBIE,
apajuIeIbHOCTD U
NEPIECHIUKYJIAPHOCTD MIPSIMBIX
U IUIOCKOCTEM, YTOJI MEXKITY
IPSIMBIMH, YIOJI MEXY
IIPSIMOM U TNIOCKOCTBIO, YTOJI
MEXy TUIOCKOCTSIMH; YMEHUE
UCII0JIb30BaTh IIPU PELLICHUU
3aJa4 U3y4eHHbIe (PaKThI U
TEOpPEMBI IITAHUMETPHH;
YMEHHE OLICHUBATh pa3Mephbl
00BEKTOB B OKPYKAIOILIEM
MHUPE; YMEHUE ONIEPUPOBATh
MOHATUSIMU: MHOTOI'PaHHUK,
CEUYEHUE MHOTOTPAHHHUKA,
MIpaBWJIbHBII MHOTOI'PaHHUK,
npu3smMa, nupamua, purypa u
MOBEPXHOCTb BpallleHHUs,
LHWINHAP, KOHYC, map, cdepa,
pa3BepTKa NOBEPXHOCTH,
CEUEHUs KOHYyCa U IWINHIPA,
napajuieNbHbIe OCH WU
OCHOBAHUIO, CEUYEHUE 111apa,
IJIOCKOCTh, Kacaromascs
cdepsl, HUIUHAPA, KOHYCa;
YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHKA, U300pakaTh
MHOTOT'pPaHHUKH, (GUTYpBI U
MTOBEPXHOCTHU BpaIlleHHUs, UX
CEUEHUs, B TOM YHCJIE C
MTOMOIIBIO AJIEKTPOHHBIX
CPEICTB; YMEHNE IPUMEHSITh
CBOMCTBA F€OMETPUYECKUX
¢buryp, caMoCTOSATETHHO
(hopmMynupOBaTh ONPECICHHS
u3ydaeMbIX (UTYp, BBIIBUTATh
TUIIOTE3bI O CBOMCTBAX U
MIPU3HAKaX F€OMETPUUECKHUX
¢buryp, 000CHOBBIBATh WX
OIpOBEPraTh UX; yMEHUE
MIPOBOAUTH KJIaCCU(UKALINIO
¢Guryp no pa3Iu4HbIM

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




MIPHU3HAKAM, BBITOJIHATh
Heo0X0IUMBbIE
JIOTTOJTHUTEIBHBIC TOCTPOCHUS

[TPy18 ymeTs cBOOOAHO
OIIEpUPOBATH MOHATUSIMHU: TUIOLIAb
¢burypsl, 00beM GUTypHhI, BEIUIHHA
yIJla, pacCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHUE MEXIY
IPSMBIMH, PACCTOSTHUE MEXKITY
TUIOCKOCTSIMHU, TLIOMAAb chepsl,
IUTOIIA b TIOBEPXHOCTH MHUPaMU/IBI,
IPU3MBI, KOHYCa, HWIHHAPA, 00beM
Ky0a, IpsSIMOYTOJIbHOTO
napaieNenunena, MupaMuibl,
NpU3MBI, HIWIMHIPA, KOHYCa, 11apa;
YMEHHUE HaXOJUTh OTHOIIICHHE
00BeMOB MOJOOHBIX GUTYD

JleMOHCTpHUpYET YMEHHE
cBOOO/IHO ONEPUPOBATH
MOHATHSIMHU: TIOMIAb
(burypsl, 00beM QUTYPBHI,
BEJIMYMHA yTJIa, PACCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosHUE MEXKTY MPSIMBIMH,
paccTosiHue MEXy
IJIOCKOCTSIMU, TUIOIIA T
cdepsl, II01ATH
MMOBEPXHOCTH MTUPAMU/IBI,
MIPU3MBI, KOHYCa, IIWIHHIPA,
00BbeM KyOa, IpSIMOYTOJIbHOTO
napajuieNienuneaa, TupaMuIbl,
MIPU3MBI, IWIHH]IPA, KOHYCAa,
iapa; yMeHue HaXOJUTh
OTHOIIICHHE 00BEMOB
o100HbBIX uUryp

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

[TPy19 ymets cBOOOIHO
OTepUPOBATH MOHITUSIMHU:
JIBUKEHUE, MAPAIJIEIbHBIN MTEPEHOC,
CUMMETpPHS Ha TIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHKe MO 100U,
10/100HbIE PUTYpBI; YMEHUE
pacrio3HaBaTh paBHbIE U MOJO00HBIE
¢burypsl, B TOM 4ncCie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHHE
HCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOILIEHMSI, HAXOUTh
reOMEeTPUYECKHUE BEIUYNHBI (JUIMHA,
yToJ1, MJI0NIA1b, 00BEM) U
pELIeHNH 3a]1a4 U3 IpYTuX y4eOHbIX
IPEIMETOB U U3 PEeaTbHOM KU3HU

JleMOHCTpHUpYET YMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATHUSIMU: JIBUKECHUE,
napajJiesIbHbINA IepeHoc,
CUMMETpHUS Ha IUNIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue Moa00us,
110J100HbIE GUTYPBI; YMEHUE
pacrno3HaBaTh paBHbIE U
110/100HbIE GUTYPBI, B TOM
quclie B IPUPOJIE, HCKYCCTBE,
apXUTEKType; yMEHHE
HCII0JIb30BATh
re€OMETPUUYECKHE OTHOIICHMUS],
HaXOJUTh NT€OMETPUUECKHE
BEJIMYUHBI (JUIMHA, YTOJ,
iouaab, 00beM) Mpu
peleHnH 3a1a4 U3 APYrux
y4eOHBIX IPEIMETOB U U3
peabHON )KU3HU

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTposibHabie paboThl
NuauBunyanbHble
yueOHbIEe TPOEKTHI
@pPOHTAIBHBIN ONPOC
DK3aMeH

[TPy20 ymeTh cBOOGOIHO
OIEpUPOBATH MOHITHSIMHU:
NPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpPA HA
YHCIIO, Pa3JI0KEHUE BEKTOPA 110
6a3ucy, CKaJIsipHOE IPOU3BE/ICHNUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI
MEXly BEKTOpaMH; YMEHUE
VICIIOJIb30BAaTh BEKTOPHBIN 1

JleMOHCTpHUpYET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHSATHSAMH: IPSIMOYTOJIbHAS
cHCTeMa KOOpANHAT, BEKTOP,
KOOPIMHATHI TOYUKH,
KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOpa Ha YHCIIO,
pasiioKeHne BEeKTopa 1o
6a3ucy, CKaJIsipHOe
MIPOU3BEJICHNE, BEKTOPHOE

VYeTHbI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIEe TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH




KOOPJAWHATHBIM METOJ IJIs1 PELICHUS
reOMETPUUYECKHX 3a/1a4 U 3a]1a4
JIPYTUX YYCOHBIX TIPEIMETOB;
ONEpUPOBATH MOHSATUIAMU: MATPULIA
2x2 u 3x3, onpeaenuTenb MaTPUIIbI,
T€OMETPUYECKHUM CMBICT
onpeaeauTeNns

MPOU3BEICHUE, YTOJI MEXKTY
BEKTOPaMH; YMEHHE
HCIIO0JIh30BaTh BEKTOPHBIN U
KOOPAMHATHBIA METO ISt
pelIeHUsI TEOMETPUICCKUX
3a/1a4 W 3aJ1a4y APyTrux
y4eOHBIX MPEIMETOB;
ONEepUPOBATH MOHSATUSIMU:
marpuia 2x2 u 3x3,
ONPEICTUTENb MATPHULIBI,
T€OMETPUUYECKHUIA CMBICTT
ONPEICTUTEIIS

[TPy21 ymeTh MOJI€TUpOBATH
peabHbIE CUTYAI[UU Ha SI3bIKE
MaTeMaTHUKH; COCTaBIISTh
BBIPKEHHUS, YPAaBHEHUSI,
HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBUIO 33]1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM arrapaTa
anredpbl, UHTEPIPETUPOBATH
MOJIYYCHHBIN pe3ysIbTaT; CTPOUTD
MaTeMaTUYECKHEe MOJICIH C
MTOMOIIBIO TEOMETPUIECKUX
MOHSTHUI U BEJIMYUH, pellaTh
CBSI3aHHBIE C HUMH MIPAKTUYECKHE
3aJ]a4uM; COCTABIIATH BEPOSITHOCTHYIO
MOJIeNIb U UHTEPIPETHPOBATH
MOJIYYEHHBIN pe3yibTaT; peliaTh
MIPUKJIAHBIC 33/1a4U CPEJICTBAMHU
MaTeMaTU4YeCKOro aHajin3a, B TOM
YHCJI€ COLIUATbHO-KOHOMUYECKOTO
U GU3UYECKOTO XapaKTepa

JleMOHCTpHpYeT yMeHue
MO/JICIMPOBATh peaibHbIC
CHUTYaIlH Ha SI3bIKE
MaTEeMaTHKH; COCTABIISITh
BBIPAKCHUS, YPAaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10
YCIIOBHIO 3a]1auH, UCCIIEI0BATh
HOCTPOEHHBIE MOJIETIH C
UCIIOJIb30BaHUEM arIapara
anredppl, UHTEPIPETUPOBATH
MIOJTYYEHHBIH Pe3yJbTar;
CTPOUTH MaTeMaTHYECKHE
MOJIETIH C TIOMOILBIO
reOMETPHUYECKUX MTOHATHI U
BEJINYMH, PELIaTh CBSA3aHHBIC C
HUMH MTPAKTHYECKHUE 33/1a4H;
COCTaBJISATh BEPOSITHOCTHYIO
MOJIENTb U HHTEPIIPETUPOBATH
MIOJTyYEHHBIH pe3ysbTar;
pemaTh MPUKIAIHBIE 3a1a49H
CpeACTBaMHU MaTeMaTHYECKOI0
aHaIM3a, B TOM YHCIIe
COLMAJIbHO-9KOHOMHYECKOT0 U
(U3MYECKOTo Xapakrepa

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

[TPy22 ymeHue BbIOMpAThH
MOIXOAUINN METO/ JUIsl pelieHus
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTUKHU B U3y4YE€HUU
IPUPOIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHU; yMEHUE
pacro3HaBaTh NPOSIBIIEHNE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE
IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTU4YECKON HayKH

JleMoHCTpUpYET yMeHHE
BBIOMPATH MOJIXO AN METO/T
JUISL pELIEHUS 3a1a4U;
MMOHNMAaHNE 3HAYNMOCTH
MAaTEMaTHUKU B U3YUEHUHU
MIPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBIICHUI; YMEHUE
pacro3HaBaTh MPOSIBIICHUE
3aKOHOB MaTE€MaTHKU B
HUCKYCCTBE, YMEHUE MTPUBOJIUTH
MIPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUICKON U
MHPOBOW MaTEMAaTUYECKON
HAYKH

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTposabHbie paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpOHTAIBHBIN ONIPOC
OK3amMeH

2. KoMILIeKT KOHTPOJIbHO-OLIEHOYHBIX CPe/ICTB.




2.1. Tekymuii KOHTPOJIb

KonTpoabHasi padora Ne 1 (BXOQHOM KOHTPOJIb)
Bapmanr 1.

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

I
at+—-+2]- )
2. HaiinnTe 3HaYEHHUE BBIPAKCHHUS: d a+1 npu & = — 3.
X X 2
— o tx=——,
3. Pemmre ypaBHenue: 12 8 6

4. B xopoOxe 14 makeTHKoB ¢ 4YEpHBIM YaeM U 6 TaKETUKOB ¢ 3e1¢HbIM yaeM. [laBen
HayraJ BbIHUMAeT OAMH MakeTUK. KakoBa BEpOSTHOCTh TOrO, YTO 3TO MAKETHK C

3eJIEHBIM YaeM?
,
v=qax"+bx+c

5. Haitaute 3Hauenue a no rpaduky QyHKIUMA - , 1300paKEHHOMY Ha
PHUCYHKE.
VA
1
O booox
1)—1 2)1 3)2 4)3
x* < 361.

6. Pemnre HEpaBeHCTBO:
B omeeme ykaosicume Homep npaguibHo2o eapuanma.

Dy (—e0;=19) U (19;+-20)

2)(—00;—19] U [19; +-c0)
3){—19.19J
4[—19:19]

7. 3 nynkta A B nmyHKT B, paccrosHue Mexmy KOTOpbIMH 45 KM, BbIeXal
Benocunenuct. Yepes 30 MHH Bciiel 3a HUM BbleXal BTOPOM BEJIOCHIEAUCT,
KOTOpbIN mpuObUT B MyHKT B Ha 15 MuH panbine nepBoro. KakoBa ckopocTh
MIEPBOTO BEJIOCUIICUCTA, €CIM OHA Ha 3 KM/4 MEHBIIIE CKOPOCTH BTOPOTO
BEJIOCUIIEIUCTA?

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

Bapuanr 2.
24

1. Haiinute 3HaYeHHUE BBIPAKEHUA: 12 2



16 4

2. Haiinute 3HaueHue Bepakernns: 4~ a> a mpma = —12.
1345 =x+1.

3. Pemute ypaBHEHUE: 4

4. PoauTenbCkuil KOMHUTET 3aKynmui 25 TMas3ioB i MOJAPKOB JETAM Ha

OKOHYaHue roaa, u3 Hux 15c¢ mammHamu u 10 ¢ Bugamu roponos. [lomapku

pacrpeiensioTes ciaydyaiHbiM oOpazoM. Haitnure BepostHocTh TOro, uto Tome

JIOCTAHETCs Ma3Jl ¢ MAIIUHOW.

5.  Haiimure  smauemme amo  rpabuxy  dymkuum Y — O Totc

HM300paKEHHOMY Ha PUCYHKE.
! YA/

-
&

1)1 2)1 3)2 4)3

Oy 2 Yo
6. PemmTe HEPAaBEHCTBO 2% —4(2x+1) > 8.
B omeeme ykaosicume nomep npasunbrhozo sapuanma.

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

7. B (depmepckoM XO03sicTBE MOJ Tpeuynxy ObUIO OTBeAEHO ABa ydacTka. C
nepBoro ydactka codbpanu 105 1 rpednxu, a co BTOporo, mioniajb KOTOpOro Ha
3 ra Oosbiie, cobpanu 152 u. Haligure momanb KaXkIOro ydacTKa, €CIIH
U3BECTHO, YTO YPOKAMHOCTh IPEUMXU Ha MEPBOM ydacTke Obuia Ha 2 11 ¢ 1 ra
OoJbIIIEe, YeM Ha BTOPOM.

8. Haiinute Benuuuny yria AOE, ecim OE — Guccextpuca yrima AOC, OD —
ouccekrpuca yrna COB

E C

KonrpoJuabHasi padora Ne 2



Tema. IIpsimblie U VIOCKOCTH B IPOCTPAHCTBE.

B-1
1. IIpssmeie AB, AC u AD niontapHo
NepIeHINKyIApHbL. Haiinure nmuny
orpe3ka CD, ecitmu AB=5cm, BC=8
cM,

AD =6 cm.

2. BepxHue KOHIBI ABYX BEPTUKAIBHO
CTOSIIIUX CTOJIOOB, y/IaJICHbI Ha
paccrosinue 3,4 M U COECIMHEHBI
nepeKyagnHon. Beicota oqHOTO
ctosidas,8 M, a npyroro 3,9 m.
Hannure nivHy nepekinaanHsl.

3. VI3 TOUYKH K MJIIOCKOCTH MPOBEJCHBI
JIBE HaKJIOHHBIe. HalauTe 1ImMHbI
HaAKJIOHHBIX, €CJI1 HaKJIOHHBIE
OTHOCATCS Kak 1:2, a mpoekuuu
HAKJIOHHBIX PaBHBI 1 cM 1 5 cM.

B-1l
1. [Ipsmeie AB, AC u AD nomapHo
NepIeHINKYIIpHbL. Haiinure nmuHy
otpe3ka CD, eciu AB=3cm, BC=7
cM,

AD =5 cm.

2. IlpoBonoxka mmuHON 15 M
IPOTAHYTa OT cTOJ0A, TJIe OHA
IPUKPEIUIEHA HA BBICOTE 8§ M OT
NOBEPXHOCTH 3€MJIH, K JIOMY Ha
BeicoTy 20 M. Haiinure paccrostHue
OT JI0OMa JI0 CTOJI0a

3. VI3 TOUYKH K TJIOCKOCTH HPOBECHBI
JIBe HakJIOHHBIC. Haligune MinHbI
HAKJOHHBIX, €CJIU HAaKJIOHHBIC
OTHOCATCS Kak 1:2, a nmpoeKkuuu
HaKJIOHHBIX paBHbI 1 cM U 4 cMm.

KontposbHnas pa6ora Ne 3
Tema. KoopauHaTbl M BEKTOPBI B IPOCTPAHCTBE.

B-1
1. Bepmunsl TpeyrojiibHuka ABC

3a/laHbl KOOpAWHATaMH
A(5-2;2), B(3,0;2), C(-1,2,0)

Haitgure nnuny Mmeauanel AM .

2. Beruucnure YIrojg MEKAY IIpAMbIMHU
AB 1 CD, e A(5; -8: -1), B(6; -8: -

3. [Ipu xakOoM 3HAYEHHUH N BEKTOPBI
a(2;5-1) u b(n;31) B3auUMHO
MEPIECHINKYJIAPHBI?

4. J1aHbl BEKTOPBI AB(-3;511) 1
BC(6;m;n) . Eciu Touku A B u C nexar

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

S Haigure nuomaab Tparemnuu,

B -1l
1. B tpeyronbauk ABC C OCHOBaHUEM
AC BEpUIMHBI UMEIOT KOOPAUHATHI
A(3;,7;-4), B(-2;-11),C(L3,0) .
Havinure nnmuny cpeanent muaun AN .

2. Bpruuciure yroy Mexay npsMbIMA
AB u CD, ectm A(-6; -15; 7 ), B(-7; -15;
8),C(14; -10; 9), D(14;-10;7)

3. Ilpu kakoM 3HaYE€HUM m IJIMHA BEKTOpa
a(m;3;—m) He mpeBoCcXoauT 9?

4 Jlanbl BEKTOpHI AB(-2;6;14)u BC(m;n;7).
Ecnu Toukn A, B u C nexat Ha OJHOH
IIPSIMOM, TO YEMY paBHA CyMMa M+ n.

S Haiigure nuomaap Tparenuu,



BEPIIMHBI KOTOPON UMEIOT KOOPAUHATHI

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

BEPIIMHBI KOTOPOH UMEIOT KOOPAUHATHI

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

Konrpoabnasi padora Ne 4
Tema. OcHoBbI TPUTrOHOMETPUHU. TPpUroHOMeTPUYECKHE (PYHKIUH.

B-I

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

2 YHOpoCTUTh BBIpaXKECHHUE
sin(%—t)tg(—t)
T
—+t
cos(2 +1)
3 JIoKa)Kute TOXKAECTBO
ctgx )

= cos® X
tgx + ctgx

4 BpMuciaure  cos>” +sin =
12

12

Bl

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

2 YIpOCTUTH BBIPAXKECHUE
cos(% +t)ctg(-t)
. T
sin(——t
( 2 )
3 JIOKaXXUTE TOXKASCTBO

_tox sin®

= X
tgx + ctgx

4. Bpluucnute  gin 3 _gin /%
10

KonrpoabHasi padora Ne §
Tema. IlpousBoanass pyHKIUH, e¢ IPUMECHEHHE.

B-I
1. Haiinute f'(x)u f'(x,), ecnu
f(x)=-5x* +4x* +6x*> —2x+3,%x, =1
2Xx+3
3x-2
3. Haitaure sxcTpemMmyMbl PyHKINU:
f(x)=4x* —16x+1

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

4. Uccnenyiite PyHKIUIO U TOCTPOUTE

ee rpaduk  y=x*+3x +1

5. [Ipsimasiy = 7x - 5 mapasnienbHa
KacaTeJlbHOU K rpaduKy GyHKIUN

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

KaCaHMA.

Bl
1.Hatigure f'(x)m f'(x,), ecnm
f(x)=3x"-12x2 +6x + 2, %, =1
2x+1
-3
3. Haligure sxcTpemMmyMbl QyHKIIMN
f(x)=—2x? +4x+1
4. Uccnenyiite QyHKIUIO U
NOCTpoiTE ee rpaduk

2. Haiimute f'(x), ecnmu f(x)=

y=x>-3x +1

5 [IpsiMasty =-4x-11 sBIISIeTCS
KacatelbHOU K TpaduKy QyHKITUN
y=x%+7x? + 7x— 6 Haiiaure abcuuccy
TOYKH KaCaHUS.

KounrpouabHas padora Ne 6
Tema. MHOrorpaHHMKHM M Tej1a BpalleHus



B-1
1. Halimute BBICOTY NIPSIMOYTOJILHOTO
napasuieJIenuneaa, €CIu CTOPOHBI

OCHOBaHUS 2 U 4, d IMaroHajib €ro paBHaA

3\/5 CM

2. OcHOBaHUE MPSAMOUN TIPU3MBI —
NPSIMOYTOJIBHBIA TPEYTOJIBHUK C

0
KaTeToM 6 CM M OCTPBIM yTJIoM 45 .

BricoTa npusmel paBeH 8 cMm. Haiinure

IJIOIIA/Ib TIOJTHOM TOBEPXHOCTH
IIPU3MBI.

3. IlpAMOyTONBHBIN TPEYTOIBLHUK C

KaTEeTOM 5 CM W TMnoTeHy30i 13 cm.

BpalllaeTcsi BOKPYT OOJIBIIETO KaTeTa.
Haligute 1iomagb 0CeBOro CEUCHUS
MOJIYYCHHOT'O TEJIa BPaAILCHUS.

B-1l
1. Pe6pa npssmMoyroyibHOTO
napaijieJenune/ia, BhIXOIAIINE U3
OJHOM BEPIIHNHBI, paBHHI 2, 3, 6.
Haiinure ero nuarosaib

2. B npaBUibHON YETHIPEXYTOJIbHON
nupamMmue CTOPOHA OCHOBaHUS 6 cM,
I0Iaab OOKOBOM MOBEPXHOCTH B
JIBa paza O0JblIe IO
ocHoBanus. Haiimute anmodemy
OOKOBOI rpaHu

3. KBagpar ¢ quaronanbio 3/2 cM
BpAIIA€TCSI BOKPYT OJTHOM U3 €T0
cropoH. Haiigure miomans 0ceBoro
CEUCHUS TTOJYYEHHOTO Teja
BpAIICHUS.

KonTpoabnas padora Ne 7
Tema. IlepBooOpa3Has pyHKUMHU, ee IPUMEHEHHE.

B-1

1. lokaxure, uto GpyHkuus F(X)
ABJISIETCS IEPBOOOPA3HOM JJIs1
¢ynkuuu f(X), ecru:

F(X) = x* -5x* +7x-11u
f(x) =3x* -10x +7
2. Haiinure nepBooOpa3Hyo 1Jis
byHKUIUU:

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

3. Beruncnure onpeaeneHHbIN
WHTETpal:

a) j'4dx; 6)Jlédx; B)I(X+ 2)dx.

4. Haitnure Ty nepBooOpasnyto F(X)
JUTst QYHKITAN

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

5 . Beruucaure miomanab GUrypsl,
OrpaHUYCHHYIO JTHHUAMHU
y=x>y=0,x=1x=3

B-II

1. lokaxkute, uto GpyHkuus F(X)
SIBJISIETCS IEPBOOOPA3HOM NSt
¢ynkuuu f(X), ecmu:

F(X) = x* +4x* -5x+7 u
f(x) =3x* +8x-5
2. Haiinure nmepBooOpa3Hyto s
byHKINN:

a) f(X) =sin x; 0) f(x) = %xf’

3. Briunciure onpeneneHHbIin
WHTETpal:

7 2 5
a) J'de;6)jédX; B) j(x+3)dx

4. Haitnure Ty nepBooOpasnyto F(X)
JUTsl PYHKIUU

f(x) =3x* + 4x, rpaduk KOTOpOii
npoxoaut yepes Touky A(1;5).

5. Beruncnure miomaas GUrypsl,
OTPaHUUYEHHYIO TUHUSMU
y=x>,y=0,x=1x=2



1. Beruucnure

2. Bpruuciure:

KonTtpoJuabnas padora Ne 8
Tema. Crenenu u kopuu. CTeneHHasi QyHKIUA.

B-1

3 2 3

92 4273 -16 4

a) 7+3-216 6)

3. Ympocture BolpakeHHe: a)

V5-43
Va5 -27

6)%

B-1l

5 2 1

1. Berunciiure — 164 +272-92

2. Beraucimre: a) 6+3/—125 0)
Y3.427

3. Yrpocture BoIpakeHHE: a)

J3+42

6) -
Jag ++/32 35

4. BIHECHTE MHOXXHTEINb U3 - TIO]
3HaKa KopHA: a) /56 6) 462547,

€eclit a >0

4. BelHECUTE MHOXHTEIb U3 - TTO]I
3HaKa KOpHs: a) 72 6) Y256ab°,
eciau b >0

Loy 1y oo oy
5. Beruucnure: £72—32] +(72+32J 5. Beruncnure: (62+22} +[62—22]

KonTpoabnas padora Ne 9
Tema. Iloka3areabHas pyHkuus. PenieHue nokasareJbHbIX YPABHEHUI.
B-1 B -1l
1. Pemure ypaBHeHue: 3% +2-3* =15 1. Pemmure ypaBHeHHE: 4* —3-2" +2=0;

2. Pemnre ypaBHEeHHE: 2. Pemmure ypaBHEHUE:
x-1 x x—1 X
2(% —4.@) +1=0. 5- 3 -9. 6 +3=0.
3 2 6 5

3. Pemnte ypaBHEHHE:
552 5% = 12

3. Pemmre ypaBHEeHUe
9* —7-3*=18
4. Pemnre ypaBHEHHE:
X
1) (6x—2)x+1 — (é) . 36x+3;
2)3-4 429 =5.6".

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

Kontpoabnas padora Ne 10
Tema. Jlorapupmuyeckas pynkuus. Pemenue sorapupmuyecknx



YPaBHEHUH.

: B-1 B -1l
1. Haitgute obnacth onpeaeaeHus

1. Hatiqure o0siacTh onpeneieHus
P yHKIMI y=Ig 4x+5|.

dyuxupn Y=1lg/5x-31.

g x+2lgx=8 419" X=2=1g X"

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

Kontpoabnas padora Ne 11
Tema: J1eMeHTbI KOMOMHATOPUKH, CTATHCTHKH, TEOPHUH BEPOATHOCTH

B-I

1. B cronosoit ectb 4 Buaa Oynouek u 3 Buaa koe. CKOJIBKO CyHIECTBYET
BapHaHTOB 3aBTpaKa JJIsl CTYJIEHTA, €CJIM OOBIYHO OH MOKYIAET OJIHY OyJIOUKY U
oauH kode?

2. B smmuke nexat 12 mapukoB, 1Ba U3 KOTOPbIX Oejble. KakoBa BPOSITHOCTB
BBITAIINUTh HayTa:
a) Oenpiii mapuk? 0) aBa OenbIX Mapuka( BBITAIIEHHBIA IIAPUK B SAIMIUK HE
BO3Bpaniaercs)?

3. Jlana BeIOOpKa BCXOXKECTH CeMsH (B mporeHTax): 97, 97, 98, 94, 96, 95, 99,
95, 93, 96.
Haitgure:

a) 00beM BBIOOPKH; 0) pa3Max BHIOOPKH;

B) MOy, Me/IMaHy, cpeaHee 3HaueHue BI0opku. [TocTpoiiTe MOJUToH 4acToT.

4. B xopoOke nexar 36 KapTO4eK, Ha KOTOPBIX 3amucaHbl yncia ot 1 mo 36.
KakoBa BepOsSITHOCTH TOr0, YTO Ha Hayraj B3ATOM KapTOouke OylIeT 3alucaHo
4UCIIO, KOTOpO€e
a) KpaTHO 4; 0) HE KpaTHO HU YUCIY 2, HU Yuciy 37

5. CKOJIBKO pa3MYHbIX YETHIPEX3HAUYHBIX YHCENI MOKHO COCTaBUTH U3 1udp 0,
1,3, 5,7, ecnu B KaKJIOM YUCJIE HU OJIHA U3 IU(P HE MOBTOPSECTCS?

6. B norepee 50 OuneroB, U3 HUX 8 BBIMIPHINIHBIX. Haiinure BeposTHOCTH
TOTO, YTO U3 MATU KYIIJIEHHBIX OMJIETOB

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

B -1l

1. B rapaepobe y neBymiku ecTtb 7 BUAOB OJy30K M 3 BuAa 1000K. CKOJIBKO
CYILIECTBYET BapUaHTOB BHIOOpA KOCTIOMA, €CJIM OOBIYHO OH COCTOUT U3 OJIy3KH
U 100Kku?

2. B Baze nexar 15 koHder, mATh M3 KOTOpPbIX IIOKoJaaHble. KakoBa
BPOSITHOCTH BBITAUTUTh HAYTa/:

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

3. Jlana BbIOOpKa KOJMUYECTBA HOBOPOXACHHBIX B TOpoA€ A Ha MPOTSKECHUU



necatm  gHed: 56, 49, 51, 46, 48, 50, 46, 48, 49, S5l.
Hannure:

a) o0beM BBIOOPKH; 0) pazMax BHIOOPKH;

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

4. B kopoOke nexaT KapTOYKM Ha KOTOPBIX 3alHMCcaHbl OYKBBI CJIOBa
OCHOBATEJIBHOCTD. KakoBa BEpOSTHOCTh TOTrO, UYTO Ha HAyraJ B3STOU
KapTouke OyzeT 3anucana Oyksa: a) O; 6) E?

5. CKOJNBKO pa3IUYHBIX YETHIPEX3HAYHBIX YHCEN, KPATHBIX TISITH, MOYKHO
coctaBuTh u3 mudp 1, 3, 5, 7, 9, ecnu B KaxaA0M 4YnciIe HU OOHA U3 1udp HE
noBTopsierca’?

6. B kmacce 12 yuammxcs, U3 HUX 5 YBJIEKAIOTCS KJIACCUYECKOW MY3BIKOH.
HaiimuTe BEpOATHOCTH TOTO, YTO W3 TPEX BHIOPAHHBIX HAyTaJ YYaIluXcs
a) IBOE - JIIOOWTENW KJIACCHYECKOM MY3bIKH? 0) HE MeHee ABYX OyayT
JTO0UTENAMU? KITACCUYECKON MY3BIKH?

Kounrpoabnasi pa6ora Ne 12
Tema: YpaBHeHMS M HEPpABEHCTBA.

B-1 B -1l
1. Peminte ypaBHEHUE 1. Pemute ypaBHEHHE
2x+3 X—3 2x+4  x-4
2 T2 =0 > -— =0
X®—=2X X°+2X XT=X X" +X
2. JlaHOo ypaBHEHUE 2. JlaHo ypaBHEHUE
2c0s® x +2sin 2x =3 2sin x* +3cosx =0
a) Pemnre ypaBHeHue a) Pemnre ypaBHeHue
0) YKkaxxute KOpHU JAHHOTO 0) YKaxxute KOpHU JAHHOTO YpPaBHEHUS,
ypaBHEHUS, IPUHAAJIEKAIIIIE NPUHAJISKAIINE TPOMEKYTKY [47,57]
IPOMEKYTKY [_37”-_5}
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,s(3x+1) <2

6

1 X242 (1}3)( 8x2+7 > 83x+5
_ >| =
2 2

Kpurepuu oueHuBanus:

KauecTBeHHas oLleHKa MHAMBUAYAJIBHBIX

PesynpratuBHOCTH .
00pa30BaTeNIbHBIX JOCTH)KCHUN

(IpaBUIIbHBIX OTBETOB) »
OTMETKa BepOAJIbHBIN aHAJIOT
Boinonneno 4 3amanus 5 OTJIMYHO
Brinmonneno 3 3anaHust 4 XOPOIIO
BelnmosniHeHO 2 3aaHus 3 YJIOBJIETBOPUTEIILHO




‘ BrinonHeHo MeHee 2 3a1aHui ‘

2 | HeyIOBIETBOPHTENBHO

HNTorosasi KOHTPoOJILHAsI padoTa

Bapuanr 1 Bapuant 2
_ 11 1. B log,18

1. Beruncnure: | 93 .9¢ . Beruucmure  _E3-°

/o 2+log, 2

x-8
2. Pemute ypaBHEHUS log,(4—x)=7 2. PellTe ypaBHeHH® [ 3 _ é
3.Joxaxute TOXIECTBO 3. JlokaxuTe  TOXAECTBO
6

\@cosz%—x@sinz%:—l,s

4. Beruncnute miomanab QGUrypsl,

OTpaHUYCHHYIO rpaduKoM (PYHKITUU

cos?23° +cos?113°

4. Haiigute TOYKY MaKCUMyMa
byHKIHA Y = Xx° -3x% +2

f(x)=x*+5x+6, IPAMBIMU X=-1;Xx=-2 ©

OCBIO adcIucce

5. Ia pebpa mpsiMOYTrOJIBLHOTO Tapa-
JIeJIeNuIeaa, BEIXOAAIINE U3 OQHOM
BEpUINHBIL, paBHbI 2 U 3. O0beM na-

5. Konyc Bnimcan B IUIHH/D.
O0BeM KOoHYyca paBeH S 7z .
Haiinute o0beM nummHapa

pannenenunena pased 36. Halinure ero

JTMaroHanb

6. Pemmnte ypaBHEHUE cos2x =1-sinx

7. Pemnte HEpaBEHCTBO: >3
X j—

2x* —6x+5
A A P

6. Pemmute ypaBHeHue
(cosx —1)(tgx ++/3) =0
7. Pemure ypaBHEeHHE

<1 , )
4>< —2X+1 +4>< +2X — 20

Kpurepuu oneHuBaHusI HTOTOBO KOHTPOJIbHON Pad0ThI

KauecTBeHHas OlleHKAa MHAUBUYaTIbHBIX
PesynpratuBHOCTH .
00pa3oBaTeNbHBIX JOCTHKCHUM
(IpaBUIIbHBIX OTBETOB) »
OTMETKA BepOAIbHBIN aHAJIOT
Brmmonaeno 7 3amaHuit 5 OTJINYHO
Brimonaneno 5-6 3aganui 4 XOPOIIO
Brinonneno 4 3amanuii 3 YIOBJIETBOPUTEIBLHO
Brinonneno menee 4 3aganuii 2 HEYHOBJIETBOPUTEIIBHO




3amanus I MOATOTOBKM K KOHTPOJILHOM padoTre

IIpsiMble ¥ IUIOCKOCTH 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 npsimeiva MA 1 BC, ecrn 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)
3HAUYE€HHUE M, MPU KOTOPOM BEKTOPHI a U ¢(2;m;8) MepIeHAUKYISIPHBI.

5. Haiimute yron mexay npsmbeiMa 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 BPALllEeHUS

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

2. bokoBoe peOpo MPaBWIBHOW YETHIPEXYTOJLHOW MUpaMUIbl PaBHO 4 CM U
00pa3yeT C MIOCKOCThIO OCHOBAaHUA YTOJ .



a) Haiinure BBICOTY TUpaMUbL;

0) HaiiguTe momaab O0KOBOM MOBEPXHOCTU MUPAMUIBI.

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) Haiigute miomanb 60KOBOM MOBEPXHOCTH MUPAMUJIBI.

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, paguyc ocHOBaHus 5 aMm. LumuHap 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
MOBEPXHOCTH IIPU3MBI.

14. OcHoBaHue nMupamubl - MPSIMOYTOJIBHUK CO CTOpoHaMU 6 U § cM. HaWauTe
00beM NUpaMubl, €U Bce ee O0KOBbIE peOpa 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. [1nomaas 0CEBOTO ceueHUs KOHYca paBHA Pa3HOCTH IUIOMIAEH OCHOBaHUH, a
paauychbl ocHoBanuii R u r. Halimute o0beM aTOoro KoHyca.

KomOunaTopuka



I. I'pynna crynenroB wusy4yaeT 10 pas3nuuyHbix AUCHUIUIMH. CKOJBKUMU
croco0aMu MOKHO COCTaBUThH PACIUCAHUE 3aHIATHN B MOHENIETbHUK, €CJIH 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 U3 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.
Halitu BEpOSITHOCTh TOTO, YTO Cpelr 3-X HayraJ 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
U3 CTPOs BBINLIA OJJHA MUKpocxeMa. KakoBa BepOsITHOCTD , UTO BBINIA U3 CTPOS
IepBasi 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
BBICTPENUT; 0) 00a pa3a peBOJILBEP BHICTPEIUT?

16. 13 OykB pa3zpe3noit az30yku cocrtaBieHo cioBo CTATUCTUKA. Kakora
BEPOSITHOCTh TOTO, YTO, MepeMeiniaB OyKBbl M YKIIAJbIBas UX B PSANl 1O OJHOU
(maynmauy), nonyuum cioBo: a) KUT; B) CTATUCTUKA?



17. Tpu opyausi CTpEeNsIOT B I€JIb HE3aBHCHMO APYT OT Apyra. BeposTHOCTH
nonajaHus B 11eJ1b Kaxk1oro paBHa 0,7. HaliTu BepoSITHOCTh TIOMaiaHus 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
JK3aMeHAUMOHHAasi padoTa 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°

7. Halinute 3Ha4eHUE BBIPAKECHUS

8. Konyc Bmucan B mwmHAp. OO0beM
KOHyca paBeH 5. HaliguTte o0bem mumnHpa.

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

12x% —31x +14
<0
4x% +3x-1

10. Pemmre 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. Pemnte 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; mnpaBmibHOIM 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

. 25 . 22
1. HaiiguTe 3Ha4YeHNE BBIPOKCHUS 7




2. Haiiognre M, ecim  sin3a =0,6.

3co0s3a

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
Benukoii OteuecTBEHHON BOWHE.

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

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

Ly s

6. Halitute o0o0BeM  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.

\

l
\
.
o
*
—

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

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

CcCUYCHHA 3TOI'O KOHYCaA.

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

10. a) Pemre 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

2. Haiinure 3HaueHne BoIpaKeHus 7cos(z + f)— Zsin(% + ﬂj , ECIIH  COS 3 =% :



3. B cOopuuke OwieroB mo martemaTuke Bcero 25 OwmieroB, B 10 w3 HuX
BCTpevaercs: Bonpoc 1o teMe «HepaBeHcTBa». HaiinuTe 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.

8. B OCHOBaHMM MNpPAMON MNPU3MBI JICKUT
MPSIMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu

6 u 8. boxoBbie peGpa paBHbBI E Haigure
T

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

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]

JK3aMeHaUMOHHas padora Ne 3
Bapuanr 1

1 3

1
1. Bremuucnwure: 93 .93
12 9

2. Pemnte ypaBHEHUE: log, (7-X)=—-2
7

3. Haiigure 3HaUYeHHME BBIPAKECHUS: 5sin(a —77) —11cos(37” + aj , €CJIN sina =-0,25

4. Ha pucynke wuzobOpaxen rpadpuk ¢ynkmuu y = f(X), ompenencHHoil Ha
uHTepBaie (—2; 12).
Haiinute cymmy Touek skcrpemyma dynkipm f(X).



w = fi=x])

5. HalimuTte xakyro-HHOYIh IEpBOOOpa3Hyt0 GYHKIHH f (x) = 4x® — x* +2, KOTOpas
MPUHUMAET OTPUIIATEIHHOE 3HAUCHHE NP X =1

6. Haiinute 00beM MHOTOrpaHHUKA, BEPIIMHAMU g 15
koroporo sisitorcst Touku A, D, A, B, C, By, 1/
IPSIMOYTOJILHOTO = o
napamnenenunena ABCDA,B;C;D;, y koro- |-

poro AB=3, AD=4, AA;-5. “ “

7. Pemmte HEpaBEHCTBO: —ZXZZ; 6X3+5 <1

8. Pammycel aByx IIapoB paBHBI 6, 8.
Haiinure paguyc mapa, rmiomnaabs HOBEPXHO- ‘
CTU KOTOPOTO paBHA CyMMe€ IUIOIIANEH HX v v

MMOBEPXHOCTEN

9. Hailinure Hanbounbiiee 3Hadenne GpyHKuun y = x> —6x?, Ha orpeske [-3;3] .

10. Pemure ypaBHEHHE COS2X =1— cos(E — XJ

0) YkaxxuTe KOpHU 3TOTO YPaBHEHUS, IPUHAICKAIIINE OTPE3KY [—57”;—72)

Bapuanr 2
’5\/Efl

1. Beruucaure 2‘—\@

-3+Xx
2. Pemure ypaBHEeHUE (5] =512

3.. Haitaute 3Hauenue BeIpakeHus: 5-sin(a —77)—11- 003(37” + aj, ecnu sina =-0,25

4. Ha pucynke wuso0paxeH rpadux
¢ynxuun ¥ = f(x)| onpenenennoii na un-
TepBasie (—6; 8). Ompenenure KoMye-
CTBO IIEJBIX TOYEK, B KOTOPBIX IPOM3-
BOAHAs (QYHKIIUU TTOJIOKHUTEIbHA.

5. Ssmsercst mu pyHKus F(x) = x° +3x -5 mepBooOpasHoil pyHKIMH



f(x)=3-(xX*+1)?
6. OnHa nuIMHApPUYECKask KpyXKa BJIBOE BBIILLIE BTOPOIl, 3aTO BTOpas B MOJTOpa
pa3a mupe. Haiinure oTHoIeHne o0bemMa BTOPOH KPY>KKH K 00beMy HEpBOH.
2—(x—6)"
5(x—6)" -1
8. Konyc omnmcan 0ko0Ji0 NMpaBUIBHOU
YETBIPEXYrOJIbBHOM  NUPAMHUABl  CO
CTOPOHOW OCHOBaHMS 4 U BBICOTOH 6.
Haiinute ero o0beM, ICICHHBIN Ha T.

7. Pemnre HepaBEHCTBO <-0,2

9. Haiigute HamMmeHbuIee 3HaueHne QyHKIMH Y = X° —2X° + X+3 Ha otpeske [L4].

10. Pemute ypaBHenue (COS—1)(tgx + \/5)\/ cosx=0

JK3aMeHalMOHHasA padora Ne 4

Bapuanr 1
Vi 43
1. Beraucymure: &7
42731

2. Haiinute kopHu ypaBHeHus log,(4—X)=7

3. B ¢upme Takcu B manHBIE MOMEHT cBOOOAHO 20 MarmuH: 10 depHBIX, 2 KENTHIX
u 8 3eneHbix. [1o BRI30BY BhI€Xaja OJlHa U3 MAIIMH, CTy4ailHO OKa3aBIIasiCs OJIMKe
BCEro K 3akaszumue. Haigure BEpOSATHOCTH TOro, 4TO K HEM IPUENET 3€JIEHOE
TaKCH.

4. Ha pucynke n3o0paxén rpapuk i
byukuun  y = f(x) . OyHKIUA

y
F(x):x3+30x2+302x—% —omHa W3 | %j

nepBOOOpa3HbIX PYyHKIMHU Y = f(X). T o] o F
Harinure omans 3akpalieHHON
burypsi.

5. MarepuanbHasi TOUKa JBUKETCS IPSIMOJIMHENHO TIO

1
3aKOHY X(t) = Etz —3t? +2t (rme X — pacCTOsSHUE OT TOYKHM OTCYETa B METpax, t —

BpeMs B CEKYH/JIax, U3MEpPEHHOE ¢ Hayana JBmxkeHus ). Halimure ee ckopocTh B
(m/c) B MOMeHT BpeMenu t = 6 c.



6. Haiimute 00beM MHOTOrpaHHHMKA, BEPIIMHAMHU

i _r-\-\-"'\-\.
KOTOpOro sBIsIOTC Toukn A, B, C, A; Mp—— E i
IIPaBUIBHOW TPEYroJIbHOM Ipu3Mbl ABCA,B,C,, i
IUIOIIaJAb OCHOBAaHHWS KOTOpPOH paBHa 2, a el
00KOBOE pedpo paBHO 3. =TT T
~1 =

7. JIOKa)XHTE TOKIECTBO /3 COS? i—;[ —+/3sin? i—z =-15

8. Konyc Brmcan B map. Pagnyc ocHoBaHus
KOHYyCa paBeH paauycy mapa. Oobem mapa
paBeH 28. Haliqute o0beM KoHyca

9. Pemnte CUCTCMY HCPABCHCTBO

6" 4 l | > 2,
"\5

10. Pemmte ypaBHEHHE c0S2X =1— cos[% - xj

Y/
YKaXuTe KOPHHU 3TOr0 YpaBHEHMU S, IPUHAJICKAIIUE OTPE3KY {—7;—72'

Bapuanr 2
1. Beruncnure _log,18
2+log, 2
x-8 1
2. Pemvte ypaBHEHUE (gj =3

3. Ha cemunap npuexanu 3 yuenbix u3 Hopseruu, 3 u3 Poccun u 4 u3 Mcnanum.
[Topsimok qOKIaI0B onpenensercs xepedbeBkoit. HaiiguTe BeposiTHOCTh TOTO, YTO
BOCBMBIM OKa)€eTCs TOKJIaJ yueHoro u3 Poccum.

4. Ha pucynke n3o0paxeH rpaduk HEKo-
TOpOH ynxmun ¥ = f(x)- TTons3ysce 3
PUCYHKOM, BBIYUCIUTE ONPEACIICHHBIN

yJfex)

5
MHTErpan I f (x)dx
1

0 | 3 s \ E

5. MaTepI/IaJIBHaH TOYKa JABUKECTCA HpﬂMOHHHCﬁHO 110



o S : e 20
3akony */) =1~ 13+ 23 (re X — paccTosHHE OT TOUKM OTCYeTa B MeTpax, t—
BpeMs B CEKYHIaX, U3MEPEHHOE C Hadaja aBuxkeHus). B kakoil MOMEHT BpemMeHH (B
CEKYHJIaX) €e CKOpOCTh Obla paBHa 3 M/c?

6. J[Ba pebpa npsAMOyTroJbHOTO Mapaiee- m
nuneaa, BBIXOASIINE U3 OJHOM BEPILIUHBI, vy
paBHbI 2, 3. O0beM napajiesenunena Y

Smxmm—-———

paBeH 36. Haiinute ero auaroHaib s !

7. JIoka)Xute TOXKIAECTBO o 6 =06
cos 23" +cos 113

8. OkoJ10 1mIapa ONnucaH UWIUHAP, TIIOMATh
MOBEPXHOCTH KOTOporo paBHa 18. Haiinure
IJIOIIA/Ib IOBEPXHOCTH LIapa.

sinx — siny = 1,
2]

9. Pewmite cructeMy ypaBHeHmit: L S0 X FeosTy=1.

Y
O

2 = 20.

=24l | gx
10. a) Pemre ypaBHCHHE 4 k4
.

6) HaiiuTe Bce KOPHH 3TOTO ypaBHEHHS, NPUHAIeKamye otpesky [~ 1- 2]

JK3aMeHAllMOHHaA padora Ne §

Bapuanr 1
1. Berumcmmre: 357°.7>7 1570
pl25x+2 :i
2. Pemnte ypaBHEHHE: 216

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

4. Beruncnute mioniaab GUrypsl, orpaHu4eHHYI0 rpadukoM QyHKIIUU
f(X) = x> +5X+6, IPAMBIMH X =—1,X=—2, U OCbIO a0CLHCC.

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

6. B npaBunibHOM YeTbipexyronapHoil mupamusie SABCD Touka O — ueHTp
ocHoBaHusl, S — BepmnHa, SO = 15, BD = 16. Haitnute 6oxoBoe pedpo SA..

5sin 98°
sin 49° -sin 41°

7. Haliiute 3Ha4€HNE BBIPAXKEHUS .



8. Konyc Bmucan B numuaap. O0bem
KoHyca paBeH 5. Haiigute o00bem
HUAJIMH]IpA

9. Pemure ypaBHEHUE ‘/ 1 0,2
15-4x

12x% ~ 31x+ 14 <0 ,
. = 12x _31X+14£O

4x% +3x-1

10. Pemmre HepaBeHCTBO: 4~ + 3x

Bapuanr 2

1. Beruuciure 53ﬁ_1 -51_ﬁ Z52ﬁ

—3+X
2. Pemure ypaBHeHHE [gj =512

3. Pemnre ypasrenue 251N x—+/3-sin2x=0

4. Haiimure Kakyro-HHOYIb TepBoOOpasHyro GyHKImH f(X)=4x> —x* +2,
KOTOpasi MPUHUMAET OTPHIATEIFHOE 3HAYCHHE MTPU X =1

1
al

5. Haitgure Touky MUHUMYMa QyHKIHAH ¥ = 0 —x.

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

.57

7. Haitpute 3HaUE€HUE BBIPAKECHUS J3cos? i—z —/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. Pemmte HepaBeHCTBO: 25° + 3+ 107~ 4.4 > 0.257 +3-10" -4-4" >0

JK3aMeHAllMOHHAaA padoTa Ne 6

BapuanT 1
1 1)\?
23.24
2
1. Haitgure 3HaueHUE BBIpAKEHUS
10sin 6
sin3a =0,6

2. Hailigure 3€083a | ecnm

log,(5—x)=2log, 3

—3x*+2

3. Haitgure KOopeHb ypaBHEHHS

3
4. Haiingurte Touky Makcumyma gyaxiun Y = X

f(xX)=4x*-x"+2

5. HalimuTe kakyro-HUOYIb IEpBOOOPA3HYIO (DYHKIIMH , KoTopas

IPHHAMAET OTPHIIATENbHOE 3HadeHue mpu X =1

6. Haitnute  o0beM  MHOTOTpaHHHKA, ! A5
BEpIIMHAMU KOTOPOTO SIBJISIFOTCS i /
H 1
.

A .
touku A, D, A;, B, C, B;  mipaMoyroyibHOTO 2

napamenenuneaa ABCDA;B,C,Dy, y |
kotoporo AB=3, AD=4, AA;-5. 4 =
2x° —6x <y

7. Pemmre HepaBeHCTBO X —4

8. BeicoTa koHyca paBHa 8§, a mIHMHA
obOpazyromieit 10. Haliqute mioiaab oceBOro
CEYEHHMsI ATOr0 KOHYca.

—6x%, [-3:3]

_ w3
9. Haligure Haubonbiiee 3Hadenne Gy Y = %

cos2x=1- cos(% - xj

Ha OTpe3Ke

10. Pemmre ypaBHEHME

5=
0) Ykaxxute KOPHU ITOTO YpaBHEHUS, IPUHAIJICKAIINE OTPE3KY 2

Bapuanr 2



(3x)*-x°

) -10 4
1. Haitgure 3HaueHue BeIpaKeHUS . X - 2X

7cos(7z+ﬂ)—25in[%+ﬂj C05ﬂ=%

2. Haﬁ,Z[PITC S3HAYCHUC BBIPAKCHUA , CCJIN

3. Haiinute KOpeHb ypaBHEHUS 27 =64

= y=9x* - x°
4, Haiigute TOUKy MUHUMYyMa QYHKIIUH

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

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

nepBooOpa3HoO HyHKITUN

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

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

8. B ocHOBaHuM mpsSMOW TPHU3MBI
JEKUT NPSIMOYTOJBHBIM TPEYTOJBbHUK !
c kareramu 6 u 8. BokoBble pebpa m—

5 s s
paBHbI . 7 Haiiaute o0beM nuauHIpa, 0:
OMMCAHHOTO OKOJIO 3TOW MPU3MBI.

a V=X —2x°+x+3

9. Haiimute HamMmeHbllee 3HaueHUE QyHKIN Ha OTpE3Ke

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

Kpurepuu ouenuBanus

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

Bremoaneno 9-10 3aganuii 5 OTJIMYHO
Boinonneno 7-8 3amanuit 4 XOpOIIO
Brinonneno 5-6 3ananuit 3 YIOBJIETBOPUTEIBHO
BrinonHeno 4 u MeHee 3agaHuit 2 HEYJIOBJIETBOPUTEIBHO




