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KOHTPOJIbHO-OLEHOYHBIE CPEJICTBA
1O OBIHEOBPA3OBATEJIbHON JUCHUIUIMHE
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no crenuaiabHocTh 38.02.07 baHKOoBCcKOE Aemno
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HPUJIOKEHHUE Ne 3
K OOII 1O CIIEIMAJIBHOCTH CI1O
38.02.07 BAHKOBCKOE JEJIO

KOMILIEKT KOHTPOJIbHO-OHEHOYHbBIX CPEJACTB
JJI1 ONEHKH PE3YJIBTATOB OCBOEHHUA YYEBHOU JUCIITUITJIMHbBI
OJ. 07 MATEMATHUKA

KoMIIeKT KOHTpPOJIBHO-OLIEHOUHBIX CPEJICTB pa3paboTaH HAa OCHOBE (peaepasibHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHero mnpodecCHOHAIBLHOTO
oOpazoBanus no cnenuanbHoct CIIO 38.02.07 bankoBckoe neno (yTBEpXkACH
npukazoM MunucrepcTBa npocsenieHus o Poccuiickoit denepanuu ot 14 HOsI0ps
2023 1. Ne 856); (demepanbHOT0 roCyIapCTBEHHOTO 00Opa30BaTEIBHOIO CTaHAapTa
cpenHero o0mero o0pa3oBaHUS YTBEPXKIACHHOTO IMpUKazoM MuHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r. Ne 413; npuxaza
MunuctepctBa npocsemienus Poccuu ot 23.11.2022 Ne 1014 «O6 yTBepxkaeHUH
dbenepaibHON 00pa3oBaTENLHON TPOrpaMMbl CpPEAHEro OOIIEro 00pa3oBaHUS) U
paboueit mporpammsbl yueOHo# auctumuiuabl 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 aTTecTaluu B popMe dK3aMeHa.

1.2. Pe3yabTaThl OCBOEHUS MPeAMeTa, MOAJIeKALIUE TPOBEPKe

B pesynbrare ocBoenus yuebHon muctuminael OJ1.07 Marematuka o0y4aroniuiics
noipkeH oOmamate mnpeaycMmorpeHHbiMEH DPI'OC mo cmemmanbHOocTH  38.02.07

bankoBckoe nmeno

CIIEAYIOIIUMU

o01IMMH

NpCAMCTHBIMU, MCTAIIPECAMETHBIMUA PC3YJIbTATaAMMU:

KOMIICTCHIMAMHKU  JIMYHOCTHBIMU,

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 pa3nuyHbIM
chepam mpodeccuoHaTbHON
NEeSITENIbHOCTH,

€JIbHOM M COLMAJIbHOM MPAKTUKE

TOTOBHOCTH K aKTHBHOM
JIeSITEIILHOCTH
TEXHOJOTHYESCKOMN 1
COIMAJIbHOW HAIPaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATb,
IJIAaHUPOBATh U
CaMOCTOSTENLHO BBIIOIHATh
TaKylo J1eATeIbHOCTh

JINYHOCTHBIE, IIPeMeTHbIEe, pe3yJbTara OLleHUBAHMS
MeTanpeIMeTHbIe Pe3yJbTaThl,
001Me KOMINIETEHIIHU
B uacTu TpynoBoro Bocnutanus: | JleMOHCTpUpPYeT 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) 0a30Bble JIOTHYECKHE
nefCTBUSA:

- MP5 camocTosTenbHO
dbopMyIUpOBaTh U aKTyaTU3UPOBATh
nmpoOJemMy, paccMaTpUBaTh €

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

- MP7 OTPEIEIISITh nenan

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

- MP8 BBIABIATH 3aKOHOMEPHOCTH 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 ICATENBHOCTH, 32/1aBaTh
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 BbIsSIBIISAT IPUYUHHO-
CJICACTBEHHBIC CBI3U U
aKTyaJIn3upOBaTh 3aJ1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaXOJIUTh apTyMEHTHI TSI
JI0Ka3aTelIbCTBA CBOMX
YTBEPKJICHH, 3a7aBaTh TapaMeTPhl
Y KpUTEPHUH PEILICHNUS,

- MP17 ananu3zupoBaTh
MOJIYYCHHBIC B XOJI€ PEIICHUS
3a71a49M PEe3yIbTaThl, KpUTHIECCKU
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 HJIEH,
npeiaraTh OpUruHaIbHBIC
MOJIXO0JIbl U PEIICHUSI;

- MP2 cioco6HOCTB X
WCTIOJIb30BAaHMS B MMO3HABATEIBHON U
COIIMAIBHON MTPAKTHUKE

JleMoHCTpHUpYET TOTOBHOCTD U
CIIOCOOHOCTE K
CaMOCTOSTEILHOMN
MH(pOPMaIMOHHO-
MM03HABaTEILHOMI
JIeITeIbHOCTH, BlIaJCHHE
HaBBIKaMU TIOJTYYCHHS
HE0O0XO0IUMOM HH(POPMALIHH U3
CJIOBAape pa3HbIX TUIIOB,
YMEHHE OpPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX
nH(pOpMaIUU, KPUTUYECKH
OIICHUBATh U
HWHTEPIIPETUPOBATH
WH(OPMAIIHIO, TIOTYIaeMYIO
W3 Pa3IMYHBIX HCTOYHHUKOB

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

B o0s1acTH HEHHOCTH HAYYHOI'O
MO3HAHMS:

- JIP36 cdopMupoBaHHOCTH
MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JIMAJIOTE KYIbTYP,
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
MPOIIECCE OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




B3aUMOJICHCTBUS MEXKIY JTIOJIbMH U
TO3HAHUS MUPa;

- JIP38 oco3HaHue 1IEHHOCTU
Hay4YHOU JCATETbHOCTH, 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
CUTYAIIUIO U IPUHUMATh
OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJTIBHO-
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 MPUHSITHS
LEHHOCTEH CEMENHOI KU3HU B
COOTBETCTBHUU 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
ponuTeNnsM U (WIn) Ipyrum
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

OBJiaieHHe YHUBEPCAJIbHBIMH
Y4e0HbIMH MO3HABATEIbHBIMHU
JeHCTBUSIMMU

B) pa0orta ¢ nHopManmeii:

- MP25 BnameTh HaBLIKAMH
nosyueHus: "HpopMaIuu u3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSTENIbHO OCYLIECTBIIATh
MOWCK, aHAJIN3, CUCTEMATU3aIIUI0 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(OpMAIINH, 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
TO3HABATEJIbHBIX 3a7a4 U
CPEICTB X JOCTHXKEHHS

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




pelIeHNN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX
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,
CaMOCTOSITEJIbBHOCTHU U
CaMOOMPEICICHHIO;

- MP4 oBnaneHue 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 UCHOJIb30BaTh
MPENMYIIECTBA KOMaHAHON U
WHAUBUAYAIbHON paboTHI;

- 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
BBITIOJHSATH 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, OBIThH
WHUIMATHBHBIM

Osgi1aieHHe YHUBePCAJIbLHBIMU
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 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 BUAX
HCKYCCTBA, CTPEMIICHUE TIPOSIBIIATH
KaueCcTBa TBOPYECKOU JIMYHOCTH;

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, TOTOBHOCTb 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 CHCTEMBbI
3HAYMMBIX IEHHOCTHO-CMBICIIOBBIX

JleMOHCTpUpYET yBa)KEHHE K
MIPEICTaBUTENSIM Pa3IMUHbIX
STHOKYJIBTYPHBIX,
COLIMAJIbHBIX,
KOH(ECCHOHATIBHBIX U MHBIX
rpymnn. ConpruyacTHbIA 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 TPAIULHOHHBIX
HAI[MOHAJbHBIX, 00IIEYETTOBEUECKUX
T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

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

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

- JIP10 ymeHue B3auMoIeliCTBOBATH
C COIMATbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUAMU 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
MaMsTH Ha OCHOBE JIFOOBU K
Ponune, ponnoMy Hapony,
MaJioil poANHE, IPUHATHIO
TpaJULUOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJILHOT'O

NATPHOTHYECKOI0 BOCIIUTAHNSA:

- JIP12 chopmupoBaHHOCTH
POCCUICKOM I'pa’KIaHCKON
UJCHTUYHOCTH, IATPUOTU3MA,
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 OTHOIIIEHUE K
roCy/1apCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOAHOMY
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, ropapoctu 3a
CBOH KpaH, cBoro Ponuny,
CBOMH SI3BIK M KYJIBTYDY,
MIPOILIJIOE U HACTOSALLEE
MHOTI'OHAIIMOHAJILHOTO Hapoa
Poccuu, neHHOCTHOE
OTHOIIIEHUE K
rocyJIapCTBEHHBIM CUMBOJIAM,
HWCTOPHUYECKOMY U
MIPUPOTHOMY HACTIEAMIO,
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
OteudecTBa, OTBETCTBEHHOCTD 3a €TI0
cynn0y;

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

- MP1 ocBoeHHBIE 00yYaOIIMUCS
MEXIPEAMETHBIE MIOHATUS U
YHHUBEpcalbHbIe yueOHbIC NeHCTBUS
(perynsTUBHbBIE, [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
NeAarorndyecKuMi pabOTHUKAMHU U
CBEPCTHUKAaMM, K Y4aCTHUIO B
MOCTPOCHUU UHAMBHUAYAIbHOMN
00pa30BaTeNbHON TPACKTOPUY;

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

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

B obJs1acTH 3K0J10rHYECKOr0
BOCIIUTAHUSA:

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

- JIP32 muiaHupoBaHue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpYXKaroIllel 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 ITPOrHO3UPOBATh
HeOJIaronpusiTHbIE
9KOJIOTMYECKUE TIOCIIEACTBHS
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 onbita
JeITEIbHOCTH KOOI HYECKOM
HaIPaBJICHHOCTH

OK. 01Bb16Hpath criocoObl peneHus
3a/1a4 npoQecCHOHATBHON
NEeSITeTbHOCTH TPUMEHUTEITHHO K
pa3IMYHBIM KOHTEKCTa

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

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

OK. 02 Hcnosib30BaTh COBPEMEHHbBIE
CpEJCTBA MIOMCKA, aHAJIN3a U
UHTEpIIpeTanuu nHHOpMaIuu U
UH(OPMAIMOHHBIC TEXHOJIOTHUH IS
BBITIOJTHEHHUSI 3a/1a4
poPEeCCHOHAIBHON e TEIHHOCTH

JleMOHCTpUpYET OBJaJIeHUE
BUJIaMU JIEATEIBLHOCTHU 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
y4eOHON AUCIUTIIMHBI

OK.03 [1nanupoBaTh u
peaan30BbIBaTh COOCTBEHHOE
po(hecCUOHATIbHOE U JTMYHOCTHOE
pasBUTHE, IPEATNPHHUMATEIBCKYIO
JeSITeTbHOCTD B MPO(ECCHOHATTEHON
cdepe, UCIOIB30BATh 3HAHUS 110
IIPaBOBOM M (PMHAHCOBOI
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYaIUsIX

JleMOHCTpHUpyET TOTOBHOCTh
TUIAHUPOBATh U
peann30BBIBaTh COOCTBEHHOE
npodeccruoHaIbHOE U
JUYHOCTHOE Pa3BHUTHE,
NPEANPHUHUMATEIBCKYIO
JeSITeTbHOCTD B
npogeccuoHanbHOM chepe,
WCTIOJIH30BATh 3HAHUS IO
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYaIUIX

DKCIepTHOE
HaOJII0IEHHE U OIlEHKA
JIEATEIbHOCTH
oOyuaromerocsi B
IIPOIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTAHBI

OK. 04 DppexTuBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/IE

JleMoHCTpHpYET pa3BUTHE
KOMMYHHMKaTUBHOM
KOMITETEHINH, BKJIFOYast
YMEHHE B3aUMOJEHCTBOBATH C
OKPY’KarOIIUMH, BBITOTHSISA
pasHbI€ COLIMAJIBHBIE POJIU

DKCrepTHOE
HaOJIFO/ICHUE U OLICHKA
JIeSITEIbHOCTH
oOyuaroterocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

OK. 05 OcymecTBasiTh yCTHYIO U
MMCbMEHHYIO KOMMYHMKAIMIO Ha
roCy/1apCTBEHHOM $SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLMAIBLHOTO 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
HaOJII0IeHUs 32 COOCTBEHHOM

DKCIEepTHOE
HAOJIOZICHUE U OIICHKA
JeSITETbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

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




[IOBEJICHUE HA OCHOBE
TPAaJULIMOHHBIX POCCUMCKUX
JlyXOBHO-HPABCTBEHHBIX LICHHOCTEH,
B TOM YHCJIE C YUYETOM
rapMOHU3ALUNA MEKHALMOHAIIBHBIX
Y MEKPEJIMTMO3HBIX OTHOLIEHUH,
IIPUMEHATH CTaHAAPTHI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

JUYHOCTH Ha OCHOBE JTYXOBHO-
HPaABCTBEHHBIX [IEHHOCTEH
HaponoB Poccuiickoii
®denepaunn, ICTOPUUECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX
Tpaguuii, GOpMHUPOBAHUE
CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX

oOyyarorerocs B
Iporecce OCBOCHHUS
y4eOHOM TUCIUTUTHHBI

YCTaHOBOK
OK.07 CogeiicTBoBaTh cOXpaHeHHIO | JleMOHCTpUpYET DKcnepTHoe
OKpYXXarollel Cpeibl, cOpMUPOBAHHOCTD HaOJII0JICHNE U OIICHKA
pecypcocOepexeH IO, IPUMEHSTH 9KOJIOTUYECKOM KYJIbTYpPHI, JeSITebHOCTH

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

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

oOydaromierocs B
porecce OCBOCHHUS
y4eOHOM TUCIUTUTUHBI

I1P61 BimameTs MeTOAAMU
JI0OKa3aTeNIbCTB, AJITOPUTMAMHU
peuieHus 3a1a4; yMeHue
dbopMynupoBaTh oNpeeseHus,
AKCHOMBI U TEOPEMBI, IPUMEHSITh
WX, IPOBOAUTH JIOKAa3aTEIbHBIC
pacCyXJIeHHs B XOJI€ peLIeHUs
3a71a4

JleMoHCTpUpYyET BllaJicHHE
METOJaMH J10Ka3aTeIbCTB,
aNropuTMaMu pELICHUs 3a]1a4;
yMeHue GopMyIrpoBaTh
ONpeAeIICHUs, aKCUOMBI U
TEOPEMBI, TPUMEHSTH UX,
MPOBOJUTH JI0KA3aTEIIbHbIC
pacCyXJIeHHs B XOJI€ pPELICHUs
3a/1a4

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

[TP62 ymeTh onepupoBaTth
MOHSTHUSIMU: CTEIIEHb YncIa,
Jorapugm ymucia; yMeHue
BBITOJIHATH BBIYUCIIEHNE 3HAYEHHM
U IpeoOpazoBaHMsl BEIPAXKEHUN CO
CTENEHSIMU U Jorapudmamu,
npeoOpa3oBaHus 1poOHO-
PalMOHATIbHBIX BBIPAXKEHUN

JleMOHCTpHpYEeT yMEHHe
OIEpUPOBATH MOHATHUSIMHU:
CTENeHb YncIia, Jorapupm
qucia;, YMCHUC BBIIIOJHATDH
BBIYHCJICHUE 3HAYCHUH 1
npeoOpa3oBaHus BhIPAKEHUN
CO CTETIEHSIMH U
norapudmamu,
npeoOpa3oBaHus IpoOHO-
palOHaJIbHBIX BI)Ipa)KeHI/II\/’I

YcTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHpuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONPOC
OK3aMeH

[TP63 ymeTh onepupoBaTth
MOHATUSIMU: pallMOHAJIbHBIE,
UPPALMOHAIILHEIE, [I0KA3aTEIbHBIC,
CTENeHHbIE, JJIorapupMHUUecKue,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI

JleMOHCTpHUpYyET yMEHME
OIEPUPOBATH TTOHATUAMU:
paloHajbHBbIE,
UppalUOHAIIbHBIE,
II0KAa3aTeJIbHbIE, CTETIEHHBIE,
Jorapu@muueckue,
TPUTOHOMETPHUUECKUE
YpaBHCHHUA U HCPABCHCTBA, UX
CHCTEMBI

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

[1P64 ymeTs onepupoBath
HOHATUAMU: (PYHKITHS,
HenpepbIBHAS DyHKINSA,
IPOM3BOJIHAS, TEpBOOOpa3Has,
OIpeIeNIEHHbI UHTErpall; YMETh

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATh NOHATHUIMHU:
(GyHKIMS, HETIpEpbIBHAS
(byHKLMS, TPOU3BOHAS,
nepBooOpasHasi,

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboTh
NuauBunyanbHbie




HaXOJUTh IIPON3BOIHBIC
3IIEMEHTAPHBIX (YHKINH,
UCTIONB3Ysl CIIPABOYHBIC
MaTepHalibl; UCCIEI0BATh B
NPOCTEHINX cIydasx GyHKIUH Ha
MOHOTOHHOCTbH, HAXOJIUTh
HanOOJIbIINE ¥ HANMEHBIIHE
3Ha4YeHUs1 QYHKIUN; CTPOUTH
rpaKi MHOTOYJICHOB C
UCIIOJIb30BAHUEM almapaTa
MaTEeMaTHYECKOTr0 aHAIIN3a;
IPUMEHSTH IPOU3BOIHYIO MIPH
pEeLIeHUH 33/1a4 Ha JIBI)KCHHE;
pemarb MpaKTUKO-
OpPHEHTHPOBAHHBIC 33/1a41 Ha
HanOOJIbIIE 1 HANMEHBIITHNE
3HAUCHHS, Ha HAXOXKJICHUE ITyTH,
CKOpPOCTH M YCKOPECHHUS

ONpeACICHHBIN UHTETpal;
YMETb HaXOUTh POU3BOIHbIE
JIEMEHTAPHBIX (QYHKIHH,
HCIIOJIb3YS CIIPAaBOYHbIE
MaTEepHabl; UCCIEN0BATh B
MIPOCTEUIINX CITydasx
(GyHKIIMH HA MOHOTOHHOCTb,
HAXO/AWUTh HANOOJIBIINE U
HauMEHBUINE 3HAYCHUS
(byHKUIMN; CTPOUTH TpaduKH
MHOT'O4JICHOB €
HCII0JIb30BAaHUEM arrapara
MaTEMaTHYECKOI0 aHaJIn3a;
IIPUMEHSTH IPOU3BOJIHYIO IPU
pELIECHNN 3a/1a4 Ha JBUKCHHUE;
pelarh NpaKTHUKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HanOOJIbIINE U HAUMEHBIIINE
3HAYEHUS, HA HaX0X/ICHUE
IIyTH, CKOPOCTH U YCKOPEHUs

y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[TP65 ymeTh onepupoBath
MOHATUSMH: pallMOHAIbHAS
(byHKLUSA, TOKa3aTeNIbHAST
¢byHKIuMs, creneHHas QyHKIHS,
norapudmuueckas QyHKINS,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpaTHble GYHKIINH; YMEHUE
CTPOUTH TPAPHKH N3YIEHHBIX
(byHKLUH, UCTIOIB30BATh T'papUKU
NpY U3yYSHHUHU TIPOIIECCOB U
3aBHCHUMOCTEH, IPU pellIeHnH 3a1a4
U3 APYruX y4eOHBIX MPEIMETOB U
3aJa4 U3 peanbHOM KU3HH;
BbIpaxaTb (popmMyaamMu
3aBHCHUMOCTH MEX1Y BETMUMHAMU

JleMOHCTpHUpYET yMEHHE
OIIEpUPOBATH NOHATUSIMU:
pauMoHanbHast QyHKIMS,
nokaszaTenbHast (QyHKITHS,
cTeneHHast QyHKIMs,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPUUYECKHE
¢GbyHKIIMHU, 0OpaTHBIE
(GyHKINU; yMEHHE CTPOUTH
rpaduKu U3y4eHHBIX
(GyHKIMH, UCTIONIB30BATh
rpadyKy pu U3y4eHUU
MPOLIECCOB U 3aBUCUMOCTEM,
MIpH pEeLIeHNH 3a]1a4 U3 IPYTuX
y4eOHBIX PEAMETOB U 3a7a4
U3 peaJIbHOM JKU3HH;
BBIpaXKaTh popMyJaMu
3aBUCHUMOCTH MEXITY
BEJTMYMHAMU

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTposabHble paboThl
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNBHBINA 0NIPOC
OK3aMeH

[TP6G6 ymeTh pemiaTh TEKCTOBBIS
3a/1a4¥ pa3HbIX TUIOB (B TOM YHCIIE
Ha MPOIIEHTBHI, I0JIU U YacTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIYT, HAJOTH, 331a41
U3 00JIaCTH YIpPaBJICHUS JINYHBIMU
U CeMEUHBIMU (PUHAHCAMH);
COCTaBJIISATh BBIPAXKECHMUS,
ypaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHIO 33Ja4H,
HCCJIEIOBATh MOJIyYEHHOE pelIeHNe
U OLIEHUBATH MPABJONO0I00HOCTh
pe3yJbTaTOB

JleMOHCTpHUpYET YMEHHE
pelaTh TEKCTOBBIE 3aJa4H
Pa3HbIX TUMOB (B TOM YHCIIE Ha
IIPOLIEHTHI, JOJIHU U YacTH, Ha
JBUXKEHHE, padoTy, CTOUMOCTh
TOBapOB U YCIJIYT, HAJIOTH,
3a7a4d U3 00JI1acTh
yIIpaBJICHUs TUYHBIMU U
ceMeMHbIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKECHMUS,
ypaBHEHHUSI, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3aJauH,
HCCIIEIOBATh MOJTYYEHHOE

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




pELICHUE U OLICHUBATh
MPaBAONOI00HOCTh
pE3yJIbTaToB

ITP67 ymeTs onepupoBarthb
HOHSATHSAMU: CpeHEee
apudMeTHIecKoe, MeuaHa,
HanOoJbIIee ¥ HaMEHbIIIee
3HAYCHHUs, pa3Max, AUCIIEPCHs,
CTaHJapPTHOE OTKIOHECHHUE
YHCIOBOr0 HAbOPa; yMETh
U3BJIEKATh, UHTEPIIPETUPOBATH
UH(OPMALINIO, TIPEACTABICHHYIO B
Ta0nuiax, Ha [uarpaMmmax,

rpadukax, OTpakaromyo CBOHCTBA

pEaNbHBIX MTPOIIECCOB U SBJICHUIA;
MPEJICTABIISITh HHPOPMAIIHIO C
HIOMOUIBIO TaOJIHUI] U AUArpamm;
UCCIIEIOBATh CTATUCTHYECKUE
JIaHHBIE, B TOM YHCJIE C
NpUMEHEHHEM TpauuecKux
METOJIOB U JIEKTPOHHBIX CPE/CTB

JleMOHCTpHUpYET YMEHHE
OIIEPUPOBATH TIOHATHIMU:
cpenHee apupMeTHIecKoe,
MeaHa, HauboJIbIIee U
HaMEHbIIIee 3HAYCHUS,
pa3max, aucrnepcus,
CTaHJapTHOE OTKJIOHEHHE
YHCIIOBOTO HA0OPa; YMETh
U3BIIEKATh, UHTEPIPETHUPOBATH
nHpopmaruto,
MPECTAaBICHHYIO B TA0OIUIaX,
Ha JMarpammax, rpadukax,
OTpaXKarolly0 CBOMCTBA
peabHBIX MPOIECCOB H
SIBJICHHIA; TIPEJICTABIISATh
UH(POPMAIIHIO C TTOMOIIBIO
TaOJIHII U IUarpamm;
WCCIIEIOBATh CTATHCTUYCCKUE
JIAHHBIE, B TOM YHUCIIE C
MPUMEHEHHEM TpaprUECKUX
METOIOB U 3JICKTPOHHBIX
Cpe/CTB

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

ITP68 ymeTh onepupoBathb
HOHATUSAMM: CITy4ailHbIN OIBIT U
ciydaifHOe COOBITHE, BEPOSTHOCTD
CJIy4aifHOTO COOBITHS; YMEHHE
BBIYHUCIISITH BEPOSITHOCTB C
UCIIOJIb30BaHUEM I'pahuIeCKUX
METO/IOB; IPUMEHSTH (HOPMYJIBI
CJIO’KEHUS] U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIC
GbaxThl 1 GOPMYIIBI IPU PELIEHUU
3a]1a4; OLIEHUBATh BEPOSATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO
CO CJIy4YaiilHbIMHU BEJTMYMHAMU;
yMEHUE MPUBOIUTH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIITNX
YHCeN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUAX

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH MOHATHIMU:
CIIy4alHBIN OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSITHOCTD
CIIy4alflHOTO COOBITHUS; YMEHHE
BBIUUCIISATh BEPOSITHOCTD C
WCTIOJIh30BAHUEM
rpadu4ecKux METO/IOB;
MIPUMEHSTH (POPMYJIbI
CJIO’KEHUS] U YMHOKEHUS
BEPOATHOCTEM,
KOMOWHATOpHbIE (DaKThI U
(hopMyIBI IPpU pEIICHUN
3aJa4; OLIEHUBATh
BEPOSITHOCTH PeaTbHBIX
COOBITHI{; 3HAKOMCTBO CO
CITy4aifHBIMU BEITHYNHAMH,
yYMEHHUE NPUBOJUTH TPUMEPbI
TIPOSIBJICHUS 3aKOHA OOJTBIITNX
qucen B IPUPOJHBIX U
OOIIIECTBEHHBIX ABJICHUAX

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

[TP6Y ymeTs onepupoBath
MOHSTUSIMU: TOUKa, IpsimMas,
IJIOCKOCTB, IPOCTPAHCTBO,
JIBYT'PaHHBIN yroJI,
CKpEIIMBAIOIINECS NIPSIMBIE,
NapaJIeNIbHOCTb U

JleMOHCTpUpYET YMEHHE
OIIEpUPOBATH MMOHATUAMU:
TOYKa, IpsMasi, INIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN
yroJ1, CKpeIUBaOLUeCs
MpsIMBIE, TAPAJUIEIBHOCTD U

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposibHble paboThl
WnuBuayanbHble
yueOHbIE TPOEKThI




HNEePHEHANKYIAPHOCTD MIPSIMBIX U
IIJIOCKOCTEM, IO MEXIY
HOPSAMBIMHU, YTOJI MEXy IPSIMOI U
IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PaCCTOSIHUE
MEXy IPSAMBIMU, PACCTOSTHUE
MEXy INIOCKOCTSMHU; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUH 3a]1a4
U3y4eHHBIE (DAKTBI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh
pasmMepbl 00BEKTOB OKPYIKAIOIIETO
Mupa

MEPIECHIUKYIAPHOCTD MPSIMBIX
U IIJIOCKOCTEM, YIOJl MEXAY
IPSIMBIMH, YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO, YTOJI
MEXy TUIOCKOCTSIMH,
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE
MEXKIy NPSAMBIMU, PACCTOSTHUE
MEXY IUIOCKOCTSIMH; YMEHUE
HCIIOJBb30BATh IIPU PELLICHUH
3aJa4 U3y4eHHbIe (PaKThI U
TEOPEMBI IIJITAHUMETPUU;
YMEHHE OLICHUBATh pa3Mephl
00BEKTOB OKPYXKAIOLIET0 MHUpa

@poHTATBHBIN OITPOC
DK3aMeH

[TP610 ymeTs onepupoBath
MOHSITHSIMHA: MHOTOTPaHHUK,
CeUeHHEe MHOTOTPaHHHKA, KYO,
napaieNienure1, npu3ma,
nupamua, GUrypa u moBepxXHoCTh
BpallleHus, IIWIHHIP, KOHYC, IIap,
cdepa, ceueHus GuUrypsl
BpAIICHHUS, TNIOCKOCTb,
Kacaromasicsi cepsl, HUITUHAPA,
KOHYCa, TUIOIIA/Ib IOBEPXHOCTH
MUPAMHU/JIBL, TPU3MBIL, KOHYCA,
WIAH]IPA, TI0Maab chepsl, 00beM
Ky0a, mpsIMOYTOJIbHOTO
napaieNienunea, MupaMuibl,
MPU3MBL, IWIMHPA, KOHYCA, 11apa;
yYMEHHE U300pakaTh
MHOTOTPaHHHUKH ¥ TIOBEPXHOCTH
BpAIlleHUsI, UX CEYCHHS OT PyKH, C
MOMOIIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacIio3HaBaTh MPABHIbHBIE
MHOTOTPaHHUKHU

JleMOHCTpHpYeT yMeHue
OIIEPHUPOBATH TOHATHIMU:
MHOTOTPaHHHK, CEUYCHNE
MHOTOTpaHHUKA, KYO,
napaJulesenure], npu3ma,
nupamuaa, purypa u
MOBEPXHOCTh BPAIICHHS,
WIAH]P, KOHYC, TIap, cdepa,
ceyeHus: pUrypbl BpaleHus,
TUIOCKOCTh, KacaroIasics
cdepsl, IUIMHIPA, KOHYCA,
TUTOIIAb TOBEPXHOCTH
MUPaMHUIbI, IPU3MBI, KOHYCAa,
UWIMH]PA, IJI01Aaab chepsl,
00beM Ky0a, MPsIMOYTOJIbHOTO
napauiesienunes1a, MupaMuIbl,
MIPU3MBI, LIWIMHPA, KOHYCA,
mapa; yMeHue u3o0paxarh
MHOTOI'PaHHHUKH U
MMOBEPXHOCTHU BPALICHHUS, HX
CEUEHHsI OT PYKH, C TIOMOIIbIO
YEepPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE pacro3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh
MIPAaBUIIbHBIE MHOTOTPAHHUKHI

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

ITP611 ymets onepupoBath
MOHSITUSMMU: IBUKEHHE B
MPOCTPAHCTBE, OJ00HBIE (PUTYPHI B
IIPOCTPAHCTBE; UCIIOJIB30BaTh
OTHOIIIEHYE TUIOIIaaeH
MOBEpPXHOCTEH U 00BEMOB
NMOJI00HBIX (PUTYp MPU pelIeHUU
3a1a4y

JleMOHCTpHUpYET YMEHHE
OIIEepPUPOBATH MOHATHIMU:
JIBUKEHHE B IPOCTPAHCTBE,
1oJ1I00HbIE PUTYPHI B
MIPOCTPAHCTBE; UCIOJIb30BATh
OTHOIIEHHUE TUIOIIAEN
TTOBEPXHOCTEH U 00HEMOB
oJI00HBIX (Uryp mpu
pelieHny 3aaa4

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboThl
KonTtponbHbie paboThbl
NuauBunyanbHbIe
y4eOHbIE TPOESKTHI
@pOHTAIBHBIN OIPOC
OK3ameH

[TP612 ymeTh BBIYUCIATD
reOMEeTPHUYECKHE BEJIMUMHBI (JUIMHA,

JleMOHCTpHUpYyEeT yMEHME
BBIYHCIISITh TEOMETPUUECKUE

YcTHBIT onpoc
Tectupoanue,




yroJ1, IUI0NIa/lb, 00BbEeM, MIOMAAb
MOBEPXHOCTH ), UCTIOJIB3YS
U3Y4EHHbIE (POPMYJIIBI U METOIbI

BEJTUYHHEBI (JUTHHA, yTOJI,
IUIOIIAAE, 00BEM, ILIOLIAND
MTOBEPXHOCTH ), HCIIOJIB3YS
U3y4eHHbIE POPMYIIBI U
METObI

[IpakTrueckue paboThI
KonTtponbHbie paboThI
NunuBuayanbHbie
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
DK3aMeH

ITP613 ymeTs onepupoBath
MOHSTUSIMU: TIPSIMOYTOJIbHAS
CUCTEeMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPUHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEICHHE,
YTOJ MEXIY BEKTOpaMH, Cymma
BEKTOPOB, IPOU3BE/ICHUE BEKTOpa Ha
YHCJIO; HAXO/UTh C MTOMOIIIBIO
M3YYEHHBIX (DOPMYI KOOPIAUHATHI
CepeuHbl OTPE3Ka, pacCTOSHUE
MEXy IBYMSI TOUKaMU

JleMoHCTpUpYyET YyMEHHE
ONEepUPOBATH MOHATUSIMU:
MPSIMOYTOJIbHASI CUCTEMA
KOOPAMHAT, KOOPJAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE
MIPOU3BENICHUE, YTOJI MEXKY
BEKTOpaMHM, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA
YHCJI0; HAXOJUTH C IIOMOILBIO
M3Y4YEeHHBIX (hopmyI
KOOPJAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHHE MEXY
JIBYMSI TOUKaMHU

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

[1P614 ymeTs BbIOUpAThH
MOXOSIINI U3YYEHHBIA METOT JIJISI
peleHus 3aJa4i, Paclio3HaBaTh
MaTemMaTuueckue (pakTbl U
MaTEMaTUYECKUE MOJIENIH B
IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
PUBOJUTH PUMEPDI
MaTEMAaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAyKN

JleMOHCTpHpYeT yMeHue
YMETh BBIOMPATH MMOJAXO SN
W3y4YCHHBIH METO] IS
peleHws 3a/1a4H,
pacro3HaBaTh
MaTeMaTH4ecKue QaKThl u
MaTeMaTH4eCKUe MOJICIU B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;
YMEHHUE TIPUBOTUTH TPHMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTeMaTHYeCKOM HayKu

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

[Pyl ymers onepupoBarb
MOHATUSMU: OIIPENICIICHUE, AKCUOMA,
TeopeMa, CIeICTBUE, CBOMCTBO,
IIPU3HAK, 10Ka3aTeJIbCTBO,
paBHOCUIIbHBIE ()OPMYITHUPOBKH;
yMmeHue GopMynrpoBaTh 0OpaTHOE U
MIPOTUBOIIOJI0KHOE YTBEPXKIECHUE,
MIPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOJIb30BAThH
METOJI MATEMaTUYECKON UHIYKILINH;
MIPOBOJUTH IOKA3aTEIIbHBIC
pacCy)IEHHUs IIPU PELICHUH 3a/1a4,
OIIEHUBATH JIOTHYECKYIO
MPAaBUIBHOCTB PACCYKACHUN

JleMOHCTpHUpYyET YMEHHE
ONEepUPOBATH MOHATUSMU:
olpeziesieHue, akCuoMa,
TEOpeMa, CIEACTBHE,
CBOWCTBO, MPHU3HAK,
JTI0Ka3aTelIbCTBO,
PaBHOCHUJIbHBIE
(hOpMyIUPOBKH; yMEHUE
dhopmynupoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE
YTBEPKICHHUE, IIPUBOIUTH
MIPUMEPHI U KOHTPIPUMEDHI,
HCIOJIb30BaTh METO/]
MaTeMaTU4eCKOW UHIYKIINH;
MIPOBOJUTH JIOKA3aTEIbHbIE
paccyXAeHUsI IPU PELIEHUH
3a/1a4, OIlEHUBATh JIOTHYECKYIO
MPaBUIILHOCTh PACCYXKACHUIN

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

IIPy2 ymers onepupoBarb

JleMoHCTpHpYyET yMEHHE

YcTHBIN onpoc




HOHSATHSMH: MHOXECTBO,
MOJIMHOXECTBO, OTIepaluy Hal
MHO)KECTBAMH; YMEHHUE
UCTIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBII anmapar s
OTHCAHMSI PeaJIbHBIX MPOIIECCOB U
SIBJICHUH IIPU PEILICHUH 3a]1a4, B TOM
qHCIIe U3 APYruX y4eOHBIX
peMETOB

OIIEpUPOBATH NOHATHAMH:
MHOXECTBO, IIOJJMHOKECTBO,
olepaluy HaJl MHOKECTBAMU;
YMEHUE UCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN
anmapar s OIMCcaHus
pEaJIbHBIX ITPOLIECCOB U
SIBJICHUH IIPU PELICHUM 3a7ad4,
B TOM YHUCJIE U3 JPYTUX
y4eOHBIX IPEAMETOB

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

[Ipy3 ymeTs onepupoBaTh
HNOHATUAMH: Tpad, CBSI3HBIN rpad,
JEPEBO, LUK, Tpad Ha MIOCKOCTH;
yYMEHUE 33/1aBaTh U OMHCHIBATH
rpadsl pa3IMYHBIMH CIIOCOOAMM;
UCTIOJIB30BaTh Tpadbl PH peICHUH
3a1au

JleMOHCTpHUpYET yMEHHE
OTIEPUPOBATH TOHIATHSIMH:
rpad, CBsI3HBIN I'pad, 1epeBo,
UK, Tpad HA IIOCKOCTH;
YMEHHE 3a/1aBaTh U OMUCHIBATH
rpadbl pa3TuIHBIMU
croco6aMu; UCIONIb30BaTh
rpadbl Ipu pelIeHUH 3a1a4

VYcerHblii onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboTh
WnpuBuyanbHble
yueOHbIE IPOEKTHI
@DpoHTaNbHBIN ONpoc
OKk3aMeH

[1Py4 ymeTb cBOOOHO OMIEpUPOBATH
MOHATUSMH: COYETAHUE,
IIEPECTAaHOBKA, YNCJIO COYETaHUH,
YHUCJIO MEPECTAaHOBOK; OMHOM
HeloTOoHa; ymMeHue NpUMEHATh
KOMOWHATOpHBIE (DAaKTHI U
paccyXIeHHUs Ul PELECHUs 3a1a4

JleMOHCTpHUpYET yMEHHE
cBOOO/IHO ONIEPUPOBATH
MOHATUSAMU: COUYETaHHE,
MePeCTaHOBKa, YUCIIO
COYETaHM, YuciIo
MepECTaHOBOK; OMHOM
HeroToHa; ymeHue npuMeHsTh
KOMOWHATOpHBIE (DaKTHI U
paccyXIeHUs Ui peLIeHus
3ama4

VYerHbll onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WnpuBuyanbHble
yueOHbIE IPOEKTHI
DpoHTaNbHBIN ONpoc
OK3aMeH

IIpyS ymers onepupoBathb
MOHATUSMHU: HATYpaAIIbHOE YHUCIIO,
L[EJI0€ YUCIIO, OCTATOK I10 MOJYJIIO,
palMOHATBHOE YHCIIO,
HMppaLOHAIBHOE YHCII0, MHOXKECTBA
HATypaJbHBIX, [IEJBIX,
palMOHANBHBIX, I€UCTBUTENIBHBIX
YHCEeJT; YMEHHUE UCITOIb30BaTh
MPU3HAKY JIEIMMOCTH, HAUMEHbIINN
001U eTUTENb U HaUMEHbIIIEe
oOmiee kpaTtHoe, anroput™ EBkimuaa
MIpY PENIEHUH 337]a4; 3HAKOMCTBO C
Pa3IMYHBIMHU O3UIMOHHBIMU
CHCTEMaMU CUUCIICHUS

JleMoHCTpUpYET YMEHHE
OTIEpUPOBATH MTOHSATUSIMU:
HaTypaJlbHOE YHCIIO, 1IEJI0€
YHUCJI0, OCTATOK MO MOYJIIO,
paluroHaNIbHOE YUCIIO,
HPpAIMOHAIEHOE YHCIIO,
MHOECTBA HATypaJIbHBIX,
LETBIX, PAIIHOHATIBHBIX,
JIEHCTBUTEIILHBIX YHMCEIT,
YMEHHE UCIIOJIh30BaTh
MPU3HAKHU AEIUMOCTH,
HAaUMEHBIIWH OOLINi
JIETUTENL U HanMEHbIIIee
oO1ee KpaTHOE, aJITOPUTM
EBknupa npu pemieHuu 3aaay;
3HAKOMCTBO C Pa3JIMYHBIMU
MO3UIHOHHBIMHA CHUCTEMaMH
CUHCIIEHUS

YcTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHpuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONPOC
OK3aMeH

[TPy6 ymeTs cBOOOIHO OMIEpHPOBATH
MOHSTUSIMH: CTENIEHb C LIETBIM
MO0Ka3aTeleM, KOpeHb HaTypalbHON
CTENEeHH, CTENEeHb C pallMOHATbHBIM
MIOKAa3aTeJeM, CTETIEHb C
JIeNCTBUTENBHBIM (BEIIECTBEHHBIM)

JleMOHCTpHpYET yMEHHe
cBOOO/IHO ONEPUPOBATH
MOHATUSIMU: CTENIEHb C LIEJIBIM
MoKa3areneM, KOpeHb
HaTypaJbHOH CTENEeHH,
CTCIICHb C palliOHAJIbHBIM

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WnnuBuayanbHble
yueOHbIE TPOEKThI




rmokasaTeJsiem, Jjorapudm Jucia,
CHHYC, KOCUHYC U TAHI'€HC
IPOM3BOJILHOTO YHCIIA

MoKa3areseM, CTENeHb C
JNEUCTBUTEIILHBIM
(BEIIECTBEHHBIM)
MoKa3aTesieM, JorapuQm
4Hclia, CHHYC, KOCUHYC U
TAHTE€HC MPOU3BOJIBHOTO YUCIA

@poHTATBHBIN OITPOC
DK3aMeH

[Ipy7 ymeTs onepupoBaTh
HOHSTUSIMU: TOXKJIECTBO,
TOXKJIECTBEHHOE ITPeoOpazoBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUU U HEPABEHCTB,
PaBHOCUIIBHOCTh YPaBHEHHU,
HEPABEHCTB U CUCTEM,
paloHalIbHbIE, UPPALIMOHAJIBHBIE,
MOKa3aTelbHbIC, CTETICHHBIE,
JorapupMHUECKHE,
TPUTOHOMETPHUECKHE yPaBHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHHE
peliaTh ypaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIUYHbIX
MIPUEMOB; pelllaTh ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JJISl PEeLICHUS
MaTeMaTUYEeCKUX 3a7a4 U 3a1a4 13
pa3INyYHbIX 00JacTel HAyKU U
pEATbHOM KU3HU

JleMOHCTpUpYyeT yMEHHE
OIIEpUPOBATH NOHATUIMHU:
TOKJECTBO, TOKIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTb YPaBHEHUM,
HEPABEHCTB U CUCTEM,
palnyoHabHbIE,
HppaliOHAIIbHBIE,
II0Ka3aTeJIbHbIE, CTEIIEHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUECKUE
yYpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI; YMEHHUE PelIaTh
yYpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIOMOILBIO
Pa3IMYHbIX IPUEMOB; PELIaTh
YPaBHEHUs1, HEPABEHCTBA U
CUCTEMBI C ITAPaMETPOM;
IIPUMEHSTh YPaBHEHH,
HEPABEHCTBA, UX CUCTEMBI JUIS
pELIeHNs MaTEMaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3In4HbIX
obacTeil HayKH U peanbHO
KU3HU

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

[Tpy8 ymeTs cBOOOHO ONEpUPOBATH
HNOHATUSIMU: TPAPUK QYHKIUH,
oOpartHas pyHKIUS, KOMIO3HULIUS
GbyHKIMH, TUHEeHas QyHKIN,
KBaJpaTU4Has QYHKIUS, CTEIIEHHas
(GYHKIMS C LEIbIM TIOKa3aTeNeM,
TPUTOHOMETpHUUYECKHE (DYHKIUH,
00paTHBIE TPUTOHOMETPUIECKHE
(byHKLMY, TOKa3aTeNbHAast U
norapudmuueckas QyHKINU;
YMEHHUE CTPOUTH rpauku QyHKINH,
BBITMOJHATH Npeo0pa3zoBaHus
rpaduKoB QYHKIH;

YMEHHE HCI0JIb30BaTh IpauKu
(byHKUUH 17151 U3y4EHUs MPOLIECCOB
Y 3aBUCUMOCTEMN NPH PELICHUN
3aja4 U3 APYrux y4eOHbIX
NPEMETOB U U3 PEATbHON KU3HM,
BbIpa)kaTh (POpPMYyJIaMHU 3aBUCUMOCTHU
MEX]y BETMIHHAMHU

JleMOHCTpHpYEeT yMEHHe
cBOOO/IHO ONEPUPOBATH
MOHATUAMMU: TpadUK QYHKIUH,
oOpartHas QyHKUUS,
KOMIO3ULUS QYHKIUH,
JTuHeHas QyHKIMS,
KBaJ[paTU4Has (PYHKLHS,
cTereHHast QyHKIHS C TeITbIM
roKaszaTeseM,
TPUTOHOMETPHUYECKHE
¢byHKIMH, OOpaTHBIE
TPUTOHOMETPHUYECKHE
(GyHKIMH, TOKa3aTeNbHas U
norapugmuyueckas QyHKINH;
YMEHUE CTPOUTH rpaduku
(GyHKIHN, BBITTOTHSATH
npeoOpa3oBaHus TpapuKoB
bynxumii;

YMEHHUE UCIOIb30BaTh
rpaduku QyHKIMHA IS

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




W3Y4YEHHUs IIPOLIECCOB U
3aBUCUMOCTEN IIPU PELICHUU
3aJa4 U3 ApYrux y4eOHbIX
IIPEAMETOB U U3 PEAIbHON
KHU3HH; BBIpAXaTh (OpMyIaMu
3aBUCUMOCTHU MEXIY
BEIMYMHAMU

[TPy9 ymenue cBoOOHO
OIIEpUPOBATH MOHITUSMH: YETHOCTD
(byHKINY, TEPHUOAUIHOCTD
(GYHKIMH, OTPaHUYEHHOCTh
(GyHKINY, MOHOTOHHOCT (DYHKITUH,
AKCTpeMyM (DYHKIIMH, HAaHOOIbIIIee
¥ HauMeHbIlee 3HauUeHHs (QyHKIHH
Ha IPOMEXKYTKE; YMEHHE IPOBOANUTH
uccrnenoBanne QyHKINN

JleMOHCTpHUpYET YMEHHE
CBOOOJIHO OIIEPUPOBAThH
MOHATUSIMH: YETHOCTD
(GyHKLINHU, TEPUOAUYHOCTD
(GyHKINH, OTPaHHYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTb
(GyHKINH, SKCTPEMYM
¢byHKIIMY, HAUOOIIBIIIEE U
HaMMEHbIIIee 3HAYCHUS
(GYHKLINU HAa IPOMEKYTKE;
yMEHHUE MPOBOANTH
ucciieioBaHue QyHKIUU

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

[Tpy10 ymeHue ucnosb30Barhb
CBOIiCcTBa U rpadUKu QYHKIHHA ISt
pelieHus: ypaBHEHUH, HEPABEHCTB U
3aJa4 ¢ mapaMeTpamu; U300pakaTh
Ha KOOPJMHATHOM MJIOCKOCTH
MHOECTBA PELICHUIN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

JleMOHCTpHUpYET YMEHHE
WCIIOJIb30BATh CBOWCTBA U
rpaduKu GYHKIUH TS
pelieHusl ypaBHEHUH,
HEPaBEHCTB U 3a/1a4 C
napameTpamu; n300paxkarsb Ha
KOOPJMHATHOM IIOCKOCTH
MHOECTBA PEILICHUI
YpPaBHEHUI, HEPABEHCTB U MX
CUCTEM

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

[Tpyl1 ymers cBOOOAHO
OIIEPUPOBATH TIOHSATUSIMH:
HIOCIIEJOBATEILHOCTH,
apudmeTnIecKas Iporpeccus,
reoMeTpUIecKasi poOrpeccHs,
0ecKOHEeuHO yObIBaroIas
reOMEeTpUYecKas MPOrpeccus;
yMEHHE 33/1aBaTh
IIOCJIEJOBATEIFHOCTH, B TOM YHUCIIE C
HIOMOIIBIO PEKYPPEHTHBIX POpMyIT

JleMOHCTpHUpYyET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU:
MOCJIeI0BATENbHOCTb,
apupMeTHIeCcKas POrpeccHs,
reoMeTpHuecKas porpeccus,
0ecKOHEYHO yObIBarowias
reoMeTpHUecKasi Mporpeccus;
yYMEHHE 33/1aBaTh
M0CTIeI0BATEIbHOCTH, B TOM
YHCIIE C TOMOIIBIO

PEKYPPEHTHBIX (HopMyIT

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

IIpyl2 ymers onepupoBars
HOHSTUSMMU: HENIPEPHIBHOCTD
(GyHKIIMH, aCUMIITOTHI Tpaduka
¢byHKLMY, IepBast U BTOpas
MPOU3BOIHAS QYHKIIUH,
reoMeTpUUecKuil ¥ pu3ndecKuit
CMBICJT TPOU3BOIHOM,
nepBooOpazHas, onpeaeIeHHbIH
MHTETpaJl; yMEHHE HAXOJUTh
aCHMIITOTHI rpaduka GyHKINY;
YMEHHE BBIYHUCIISTH IPOU3BOIHbBIE

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATUIMHU:
HENpephIBHOCTH QYHKITUH,
aCHMIITOTHI rpaduka
¢GbyHKIMY, IepBasi U BTOpast
MIPOU3BOIHAS (PYHKIUH,
T€OMETPUYECKUI 1
¢bu3nyeckuit CMbICI
MIPOU3BOIHOM, IEPBOOOpa3Has,
OIIpEAEIEHHBIA HHTETPAI;
YMEHHE HaXxOJIUTh AaCUMIITOTHI

VYeTHbI onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIE TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH




CYMMBI, IPOU3BEICHHUS], YACTHOTO U
KOMITO3UIIUH (PYHKIM, HAXOAUTh
ypaBHEHHE KacaTelIbHOU K rpaduKy

byHKIIUN

rpaduka QyHKIIUN; yMECHUE
BBIYHCTISTH IPOU3BOIHBIE
CYMMBI, IPOU3BECHUS,
YaCTHOTO ¥ KOMITO3UIIUN
(hyHKIMIA, HAXOIUTH
YpaBHEHHUE KacaTEIbHOU K
rpaduky GyHKIHH

ITpy13 ymeHue ucnosb30Barhb
IPOM3BOJIHYIO ISl UCCIIEI0BAHMS
GYHKIUH, TSI HAXOKICHHSI
HaWIyYIllero peleHus B
NPUKJIAJHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHUYECKUX U
du3nveckux 3amavax, s
OIpeieNIeHUsl CKOPOCTH U
YCKOPEHUST; HaXOAUTh IUIOLIA U H
00BeMBI (PUTYp C TOMOIIBIO
MHTETpaia; MIPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJICIIMPOBAHUS C
noMotsio auddepeHnnanIbHbIX
YpaBHEHUU

JleMOHCTpHUpYET YMEHHE
HCIOJIb30BaTh IPOU3BOHYIO
JUTSL KCCIIeTOBaHUS (DYHKITHIHA,
JUISL HAXOXKICHUS HaWTy4IlIero
pElIeHUs B IPUKIAIHBIX, B
TOM YHUCJIE COLIMATILHO-
SKOHOMHYECKUX H
(bu3nueckux 3agaydax, Juis
OTIpeIeNIeHUs] CKOPOCTH U
YCKOpPEHUS; HaXOIUTh
TIOMIAIA U 00BEMBI QUTYD C
MTOMOIIBIO UHTETpaa;
MIPUBOJIUTH TIPUMEPHI
MaTeMaTH4eCKOro
MO/JICIIMPOBAHUS C TIOMOIIBIO
muddepeHIATbHBIX
ypaBHEHUU

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

[TP614 ymeTs onepupoBath
MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YHCIIA,
MOJTyJ b ¥ QPTYMEHT KOMIUIEKCHOTO
qucia, popma 3arucu KOMIUIEKCHBIX
ymces (reomeTpuieckas,
TPUTOHOMETpHUYECKAst U
anredpanyeckas); yMeTh
POU3BOJIUTH apH(PMETHUECKHE
NeHCTBUS C KOMIUIEKCHBIMU
YHCIaMU; IPUBOINUTH IPUMEPHI
UCTIOJTb30BAaHUST KOMITIEKCHBIX
qucen

JleMOHCTpHUpYET yMEHHE
OTIEPHUPOBATH TOHATHIMU:
KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE
4Kclia, MOJAYJIb U apTYMEHT
KOMILIEKCHOTO uncia, popma
3aMMCH KOMIUIEKCHBIX YHCell
(reomerpuueckas,
TPUTOHOMETpUYECKas U
anredpanyeckas); yMeTh
MIPOU3BOIUTH
apupMeTHIeCKue TEHCTBUS C
KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJIUTH TIPUMEPHI
HCIOJIb30BAHUS KOMIUIEKCHBIX
qrcel

VYerHbll onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHuBuayanbHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN ONIPOC
OK3aMeH

[TPy15 ymeTs cBOGOAHO
OTIEPHPOBATH TOHATHIMH: CPEIHEE
apudmMeTHuecKoe, MeIuaHa,
HauOoJbIlIee U HAUMEHbLIee
3HAaYeHHUs, pa3Max, JUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE IS
OTIHCAHMsI YUCIOBBIX JAHHBIX;
YMEHHUE HCCIIeI0BATh
CTaTUCTHUYECKUE JaHHBIE, B TOM
YHClle C MPUMEHEHUEM rpapuuecKux
METO/IOB 1 3JIEKTPOHHBIX CPEJICTB;
rpauIEeCKu UCCIEA0BATh

JleMoHCTpUpYET YMEHHE
cBOOO/IHO ONIEPUPOBATH
MOHATHSIMU: CpEIHEe
apudMeTnIecKoe, MeraHa,
HauOOoJbIIIee U HANMEHbIIIEE
3HAYEHMS, pa3Max, TUCTIePCHs,
CTaH/IapTHOE OTKJIOHEHHE IS
OIMCAHUS YMCIIOBBIX JIAHHBIX;
YMEHHE UCCIIEeIOBATh
CTaTHCTUYCCKUE JIaHHBIC, B
TOM YHCJIE C TPUMEHEHUEM
rpaguIecKuX METOJIOB U

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




COBMECTHBIE HAOIIOIEHNS C
MOMOIIBIO AUATPAMM PACCEHBAHMUS U
JIMHENHOM perpeccuun

ANEKTPOHHBIX CPE/ICTB;
rpadu4ecKy UCCIe10BaTh
COBMECTHBIE HaOIIOICHUS C
IIOMOUIBIO AUArpaMM
pacceuBaHus U JTUHEUHOM
perpeccun

[IPy16 ymeTh HaXOIUTh
BEPOSTHOCTH COOBITHIA C
HCIIOJIb30BaHUEM TpadudecKux
METO/I0B; PUMEHSITH JIJIsl PEIICHUS
3a1a4 (pOpMYIIbI CIIOKEHUS U
YMHOKECHHS BEPOATHOCTEH,
dbopMyiy MOTHON BEPOATHOCTH,
dbopmyny bepnymnuy,
KOMOWHATOPHBIC (DAKTHI U
(bOpMYyJIBI; OIIEHUBATH BEPOATHOCTH
peallbHBIX COOBITHIA; YMEHHE
OTIEPUPOBATH MOHSATUSIMU:
ciyyaliHasl BeJIMYMHA,
pacnpenesieHre BEpOSTHOCTEM,
MaTeMaTUYeCKOe 0KHIaHHE,
JUCIIEpCHUs U CTaHJIapTHOE
OTKJIOHEHME CIIyYalHOW BEJIMYUHBI,
(GYHKIMM pacupeeeHus U
IJIOTHOCTU PaBHOMEPHOTO,
MI0KAa3aTeIbHOI'0 U HOPMAJIbHOTO
pacupeneneHuii; yMeHue
HCITOJIB30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneneHui Juisl peleHus 3a1ay;
3HAKOMCTBO C IOHSATUSMU: 3aKOH
OOJBIINX YKCEN, METOIBI
BBIOOPOYHBIX MCCIICIOBAHUI;
yYMEHUE PUBOAUTH IPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJBIINX YUCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SABJICHUSIX

JleMOHCTpHUpYET yMEHHE
HAXOJUTh BEPOSITHOCTH
COOBITHI C UCTIOJB30BAHUEM
rpadu4ecKux METO/IOB;
MIPUMEHSITDH JIsl pEIICHUS
3ana4 (GopMyIIbI CIIOKCHUS U
YMHOXEHHS BEPOSITHOCTEH,
(bopmyy MOITHOM
BEPOSTHOCTH, (popMyITy
Beprymnm, koMOUHATOPHEIE
(bakTbl 1 POpPMYIIBI; OLICHUBATH
BEPOSITHOCTH PEeaTbHBIX
COOBITHIA; yMEHHE
OIIEPUPOBATH TOHATHIMU:
Clly4aiiHasi BETUYMHA,
pacrpeiesieHre BEpOSITHOCTEN,
MaTeMaTHYeCKOe OXKHUIAHUE,
JIMCTIEPCHS ¥ CTaHAapPTHOE
OTKJIOHEHHE CITy4yaliHOU
BEJIMYUHBI, (PYHKITHH
pacnpeseneHus U INIOTHOCTH
PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U
HOPMAJILHOTO pacipeaesieHu;
YMEHHUE UCIIOIb30BaTh
CBOMCTBA N3yYEHHBIX
pacripesieneHuit JUIsl pereHust
3aJa4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBLINX
YHCell, METO/bI BHIOOPOYHBIX
HCCIEA0BaHUM; YMEHUE
MIPUBOANUTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIITNX
qucen B IPUPOJHBIX U
OOIIIECTBEHHBIX ABJICHUAX

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

[T1Py17 ymets cBOOOIHO
OIIEpUPOBATh NOHATHUAMHU: TOUKA,
npsiMasi, III0CKOCTb, POCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUH yToI,
JIBYT'PaHHBIN yTOJI, TPEXTPaHHBIN
yroJI, IEPECEKAIOINECH,
NapauIeIIbHBIE U CKPEIIHUBAIOIINECS
IpsIMBbIE, TAPAIIIENBHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEM, Yol MEXy MPSMBIMH,
YTOJ MEXY IPSIMOM U INIOCKOCTBIO,

JleMOHCTpHUpYET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU: TOYKA, MpsimMas,
IIJIOCKOCTB, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH yTroJI,
JBYTPaHHBIN yrod,
TPEXTPaHHBIN yrod,
nepeceKaroIuecs,
napajJiesIbHble U
CKPEIMBAIOIINECS IPSIMBIE,
NapajyIeIbHOCTh U

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




YTOJI MEXIY IIOCKOCTSIMH; YMCHHE
UCTIOJIb30BaTh MPH PEIICHUH 3a]1a4
U3y4eHHBIC (AKTBI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATD
pa3Mepbl 00BEKTOB B OKPYXKAIOLIEM
MHpE; YMEHHE OTIePHPOBAThH
HOHSATHUSMH: MHOTOTPaHHUK,
CeueHre MHOTOIpaHHHKa,
NpaBIIBHBI MHOTOTPAHHHK,
npu3Ma, mupamuaa, Gurypa u
HOBEPXHOCTh BpPAICHHS, IWINH/D,
KOHYC, 11ap, cepa, pa3BepTKa
HOBEPXHOCTH, CEUYCHHS KOHYCA
[WIMHPA, TApaJUIeIbHBIE OCH HITH
OCHOBaHHIO, CEYCHHUE 1Iapa,
IUIOCKOCTB, Kacaromasics cdepsl,
IIMH/PA, KOHYCa; YMEHHE CTPOHUTH
CeueHre MHOTOTpaHHHKa,
n300paxxaTb MHOIOI'PaHHUKH,
(GUrypbI 1 TOBEPXHOCTHU BpaICHUS,
UX CEYEHUS, B TOM YHCIIE C
TIOMOIIBIO AJICKTPOHHBIX CPEJICTB;
yYMEHHUE IPUMEHSATh CBOWCTBA
T€OMETPUYECKUX (UTYD,
CaMOCTOSITENILHO (hOPMYITHPOBATH
OIIpEeJICTICHUS] M3Y9aeMbIX (HTYD,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpPU3HAKaX TEOMETPUUECKUX GUryp,
000CHOBBIBATh HITH ONIPOBEPraTh UX;
yYMEHHUE NMPOBOANUTH KIacCU(PUKALIIIO
Guryp 1Mo pazIMYHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIHHBIE TTOCTPOSHUS

NEePIEeHAUKYIAPHOCTb MPSIMBIX
U IIJIOCKOCTEM, YIOJl MEXAY
HPSIMBIMH, YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO, YTOJI
MEX]y IUIOCKOCTSAMU; YMEHHE
HCII0JIb30BaTh IIPU PELLICHUU
3aJa4 U3y4eHHbIe (PaKThI U
TEOpPEMBI IITAHUMETPUH;
YMEHHUE OLICHUBATh pPa3Mepbl
00BEKTOB B OKpYKAIOIIEM
MUDE; YMEHHUE OIIEpUPOBAThH
MOHATUSIMHU: MHOTOTPaHHUK,
CeueHHe MHOTOI'PaHHHKa,
MPaBUIIBHBII MHOTOTPAHHUK,
npu3Ma, nupamua, urypa u
MIOBEPXHOCTb BpaIllEHUS,
LWINHAP, KOHYC, Wap, cdepa,
pa3BepTKa NOBEPXHOCTH,
CEUEHUs1 KOHYyCa U LWINHIPA,
napajJiesibHble OCH WU
OCHOBAaHUIO, CEUEHUE 111apa,
IUIOCKOCTh, KacaroLascs
cdepbl, MIIHHAPA, KOHYCA;
YMEHHUE CTPOUTH CeYECHUE
MHOT'OTpaHHHKA, U300pakaTh
MHOTOI'PaHHUKH, (PUTYpBI U
MIOBEPXHOCTHU BpalllEHUs, UX
CEYEHUs, B TOM YHCJIE C
MTOMOLIBIO AJIEKTPOHHBIX
CPEICTB; YMEHNE IPUMEHSTH
CBOMCTBA F€OMETPUUYECKUX
¢buryp, caMoCTOSTEITHLHO
(hopMyTupOBaTh ONPEICICHHS
u3ydaeMbIX (UTYp, BBIIBUTATh
TUIIOTE3bI O CBOMCTBAX U
MIPU3HAKaX F€OMETPUUECKHUX
¢Guryp, 000CHOBBIBATh WX
OIIpOBEPraTh UX; yMEHUE
MIPOBOAUTH KJIacCU(UKALINIO
¢buryp no pa3nTu4HbIM
MIPU3HAKaM, BBIOIHSITh
HE00X0AUMBIE
JIOTIOJTHUTEJIbHBIE TTOCTPOEHUS

[TPy18 ymeTh cBOOOAHO
OTIEPHPOBATH TOHATHSIMHU: TUIOIIAIb
¢burypsl, 06beM GUTypsbl, BEIUIHHA
yIJla, pacCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMH, PACCTOSTHUE MEXKITY
IUIOCKOCTSIMHU, TUIOIIAb chepsl,
TUTOIAb TOBEPXHOCTH TTHPAMHU/IBL,
IpU3MBbI, KOHYCa, HWIHHAPA, 00beM

JleMOHCTpHUpYyET yMEHME
cBOOO/IHO ONEPUPOBATH
MOHATHSIMU: IIJIOIIAAb
¢burypsl, 00beM GUrypsi,
BEJIMYMHA yTJIa, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTosiHuE MEXKY MPSIMBIMH,
paccTosiHue MEXY
IJIOCKOCTSIMU, TUIOIIAb

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpOHTAIBHBIN OIIPOC
OK3aMeH




Ky0Oa, MPSIMOYTOJILHOTO
napajuieNienune1a, TupaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa, 1apa;
YMEHHE HaXOIUTh OTHOIIICHUE
00bEeMOB MMOJJOOHBIX PUTYD

cdepsl, II0IIa b
MOBEPXHOCTHU TTHUPAMHU/IBI,
MPHU3MBI, KOHYCA, IWJIHHIPA,
00beM Kyba, MPSIMOYTOJILHOTO
napauiesienurea, MupaMubl,
MPU3MBI, IWIKH/IPA, KOHYCA,
napa; yMeHUe HaxOUTh
OTHOIICHHE 00BHEMOB
MOA00HBIX PUTYD

[TPy19 ymeTs cBOGOAHO
OTEepUPOBATH MOHITUSIMHU:
JIBUKEHUE, MMAPAIJIEIBHBIN IIEPEHOC,
CUMMETpPHS Ha TIOCKOCTH U B
POCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHKe MO00Ms,
no00HBIE (PUTYPHI; YMEHHE
pacro3HaBaTh paBHbIE U OI00HbBIE
¢Gurypsl, B TOM 4UCJ€ B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; YMEHHE
HCIIOJIb30BaTh TEOMETPUUICCKUE
OTHOUICHHUSI, HAXOAUTb
TreOMETPHYSCKHUE BEJTMYMHBI (JTHHA,
yroJ1, TUI0MIA b, 00BEM) MIPH
pEIICHUH 33]1a4 U3 IPYTHX y4eOHBIX
MIPEIMETOB U U3 PEAIbHOM KU3HU

JleMOHCTpHUpYET YMEHHE
cBOOO/IHO ONEPUPOBATH
MOHATHUSIMU: JIBUKCHUE,
napauieNbHBIN MepeHoc,
CUMMETpHS Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue 0100,
1o00HbIe PUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC U
1o100HbIe PUTYPHI, B TOM
qrcye B IPUPOJIE, UCKYCCTBE,
apXUTEKType; yMEHHUE
WCIOJIb30BATh
reOMeTpUYECKHe OTHOIICHHS,
HaXO/UTh TE€OMETPUIECKHE
BEJIMYUHBI (JJIMHA, YTOII,
IJI0MIA/1b, 00BEM) IPHU
pElIeHUH 3a7a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U U3
peabHON )KU3HU

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

[TPy20 ymeTh cBOOOJIHO
ONEPUPOBATH MOHATUSIMU:
MPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPJAUHATHI
TOYKH, KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOpA Ha
YHUCII0, Pa3JI0KEHUE BEKTOPA MO
0a3ucy, CKaJsipHOE MPOU3BEICHHE,
BEKTOpPHOE MIPOU3BEICHUE, YOIl
MEXIYy BEKTOpPaMH; YMEHHE
WCIIOJIB30BaTh BEKTOPHBIN U
KOOPJAMHATHBIA METOJ JIJISl PEIIECHUS
TEOMETPUUYECKHX 3a/1a4 U 3a]1a4
JIPYTUX y4eOHBIX MPEAMETOB;
OTIEpUPOBATH MOHATHUSIMU: MATPHUIIA
2x2 u 3x3, onpeAenuTens MaTpPHUILbI,
T€OMETPUYECKUN CMBICIT
ONpEeIeTUTENS

JleMOHCTpHUpYyET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU: TIPSIMOYTOJIbHAS
cucTteMa KOOpAMHAT, BEKTOD,
KOOPJMHATHI TOYKH,
KOOp/AMHATBI BEKTOPa, CyMMa
BEKTOPOB, TPON3BEACHNE
BEKTOpa Ha YUCJIO,
pasioKeHne BEKTopa 1o
6a3ucy, CKaIsipHOe
MIPOU3BEICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXKITY
BEKTOpaMH; YMECHHE
UCIOJIb30BATh BEKTOPHBIHN U
KOOPAWHATHBIN METO/T JUIS
pelIeHHs] TeOMETPUIECKUX
3a7a4 v 3a/1a4 JPyTrux
y4eOHBIX IPEAMETOB;
OIIEPUPOBATH TIOHATHIMU:
MaTtpuna 2x2 u 3x3,
OTIPEIENTUTENb MAaTPHIIHI,
reOMETPUUECKUI CMBICT
OTIPEIETTUTENS

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




[TPy21 ymeTh MOZI€TUpPOBATH
PCAIbHBIC CUTYAallU HaA A3BIKC
MaTeMaTHUKH; COCTaBIISATh
BBIpAXKEHHUS, YPAaBHEHNUS,
HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBUIO 33]1a4M, UCCIIEIOBATD
MOCTPOCHHBIE MOJEIHU C
MCII0JIb30BAaHUEM arrapaTa
anredpbl, UHTEPIPETUPOBATH
IIOJIy4EHHBIN pe3ysbTaT; CTPOUTH
MaTeMaTUYeCKHe MOJICIH C
MTOMOILbIO TEOMETPUUECKUX
MOHSTHUI U BEJIMYUH, pellaTh
CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC
3aJ1a4M; COCTABIIATH BEPOSITHOCTHYIO
MOJIENIb U HHTEPIIPETUPOBATE
MOJTyYEHHBII pe3yNbTaT; peuarhb
[PUKIaJHbIC 3a1a4U CPEACTBAMU
MaTeMaTUYECKOI0 aHallu3a, B TOM
YHCIIe COLUATbHO-DPKOHOMUYECKOTO
¥ U3HYECKOTO XapaKTepa

JleMoHCTpHUpYET yMEHHE
MOZECJIMPOBATh PEAJIbHBIC
CUTYallu Ha SI3bIKE
MaTE€MaTHUKU; COCTABIIATH
BBIPAKECHUS, YPABHCHMUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33Jla4M, UCCIIE0BATh
IIOCTPOEHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM alrapara
anredppl, UHTEPIPETUPOBATH
IIOJIyYEHHBIN pE3yJIbTaT;
CTPOUTH MAaTEMATHYECKUE
MOJIEJIH C ITOMOIIBIO
r€OMETPUYECKUX TIOHATUN U
BEJIMYHH, PELIaTh CBSI3aHHBIE C
HHUMH IIPAKTUYECKUE 3a1a4H;
COCTaBJIAITh BEPOSTHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH
IIOJIyYEHHBIN pe3yJsbTaT;
pelarh IpUKIaJHble 3a1a491
CpeIcTBaMU MaTEMaTUYECKOIrO
aHaJIn3a, B TOM YHUCIIE
COLIMAJIBHO-OKOHOMHUYECKOTO U
(U3MYECKOro Xapakrepa

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

[TPy22 ymeHue BbIOUpATh
HNOAXOJALINN METOJ JUIsl pEeIlIeHUs
3aJ]a4i; IOHUMaHUE 3HAYUMOCTH
MaTeMaTUKHU B U3y4YE€HUU
IPUPOJHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJIICHHI; YMEHHE
pacro3HaBaTh NPOSIBJIICHNE 3aKOHOB
MaTeMaTUKHU B UCKYCCTBE, YMEHUE
IIPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTEMaTUYECKON HAyKN

JleMOHCTpUpYyeT yMEHHE
BBIOMpATh MOAXOASIIUN METO
JUIsl PELLICHNUS 3a/1a4H;
ITIOHUMAaHNE 3HAaYUMOCTH
MaTE€MaTUKU B U3yYCHUU
MIPUPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBICHUH; YMEHUE
pacrno3HaBaTh IIPOSIBICHUE
3aKOHOB MaTEMaTUKH B
HCKYCCTBE, YMEHUE IIPUBOJAUTH
IIpUMEPBI MATEMATUYECKUX
OTKPBITUHA POCCUICKON U
MHPOBOM MaTeMaTU4ECKON

HayKH

VYerHbll onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposbHble paboThl
WHpuBuayanbHble
yueOHbIE€ TPOEKThI
OpOHTAIBHBIN ONPOC
OK3aMeH

2. KoMIJIeKT KOHTPOJIbHO-OIIEHOYHBIX CPEICTB.

2.1. Tekymuii KOHTPOJIb

KonTtpoJabnas padora Ne 1 (BX0AHOH KOHTPOJIb)

Bapuanr 1.

1. Haitnure 3nauenue Beipaxenns: (4,9 - 10 °)(4 - 1079)
I |

a+-+2 | ——
2. HaiinuTe 3Ha4€HHUE BBIPAKCHUS: a a+1
XX 29
—t—-tr=——.
3. Pemare ypaBHenune: 12 8 6

4. B xopoOke 14 makeTuKoB ¢ 4€pHBIM YaeM 1 6 TaKeTUKOB ¢ 3e1¢HbIM yaeM. [laBen




HayrajJ BbIHUMAaeT OJWH MakeTuK. KakoBa BEpOATHOCTh TOTO, YTO ITO MAKETUK C
3eJIEHBIM Yaem?

)
5. Haiigue 3suauenne a o rpaduxy ¢pyuxmun ¥ — X+ bx+tc

PHUCYHKE.

, 1300paKEHHOMY Ha

YA/

=Y

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

7 -
6. Pemnte HepaBeHcTBO: ¢ T 361,
B omseme ykaxcume HoMep NPABULLHO20 6aPUAHMAL.

Dy (—e0;=19) U (19;+-20)
2)(—00; —19] U [19; +-c0)
3)'{—19.].5'J
4[—19:19]

7. 3 nmyHkta A B myHKT B, paccrosHue Mexay KOTOpbIMH 45 KM, BbIEXal
Benocunienuct. Yepes 30 MHH Bcliel 32 HUM BbI€Xal BTOPOUMl BEJIOCUIEIUCT,
KOTOpbIN mpuObUT B TyHKT B Ha 15 MuH pansine neporo. KakoBa ckopocTb
MEPBOTO BEJIOCUIIEUCTA, €CIM OHA Ha 3 KM/4 MEHbIIIE CKOPOCTU BTOPOTO
BEJIOCUIIEINCTA?

8. OcHOBaHUs paBHOOCAPEHHON Tparenuy paBHbI 8 U 18, a mepumeTp paBeH 56.
Haitgure miomanp Tpaneuum.

Bapuanr 2.
24

1. HaiinuTe 3HAaYeHNE BEIPAKEHUS: 312" 2

16 4

o ; - .
2. Haiimute 3HaueHue BoIpaxkenus. 4d d- a mpua = —12.
X
134+ —-=x+1.
3. Pemute ypaBHeHuHe: 4
4. PoautenbCKUM KOMHUTET 3aKymuj 25 ma3ioB I TNOJApKOB JETAM Ha
OKOHYaHHWe roja, u3 Hux 15c mammHamu U 10 c Bugamu ropoaoB. Ilomgapku
pacnpenenstoTcs ciydaitHeiM oOpa3zoM. Haiimure BeposTHOCTH TOTO, 4TO Tose
JIOCTaHeTCs I1a3J1 ¢ MallluHOM.

5. Hatigure 3HA4YEHHUE A O rpaduky dyrkiun ¥ ax~ + bx + ¢

M300pKCHHOMY Ha PUCYHKE.



YA/

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

(AT 7 Yo
6. Pemie HepaseHctBo 9X —4(2x+ 1] = —8.
B omeeme ykasicume nomep npasuibHO20 6apuanma.

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

7. B (depMepckoM XO03siCTBE MOJ Tpeuynxy ObUIO OTBEAEHO aBa ydacTka. C
nepBoro yuactka codpanu 105 11 rpeunxu, a co BTOpOro, miomaas KOTOporo Ha
3 ra OGombuie, cobpanu 152 1. Haiinure miomanp KaXIoro ydacTka, €Cliu
U3BECTHO, YTO YPOXKAWHOCTh IPEYMXU Ha MEpPBOM ydacTke Obula Ha 2 11 ¢ 1 ra
OO0JbIIE, YEM HA BTOPOM.

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

£ C

KonTpoabnas padora Ne 2
Tema. [Ipsimble U IUIOCKOCTH B IMIPOCTPAHCTBE.

B-I Bl
1. ITpssmbie AB, AC u AD nionapHo 1. [Tpssmbie AB, AC u AD nomnapHo
NepIeHAUKYJIApHBL. Hanaure mmny NepIEeHAUKYJIApHBL. Haniaure mmny
orpe3ka CD, ecau AB =5 cm, BC =8 | orpeska CD, ecnu AB =3 cm, BC=7
CM, CM,
AD =6 cwm. AD =5 cwm.

2. BepxHue KOHIBI ABYX BepTUKaIbHO | 2. IIpoBonoka mnuHON 15 M
CTOSIIIIUX CTOJIOOB, yJaJIeHbI Ha IPOTAHYTa OT cTOJ0Aa, TJIe OHa
paccrosinue 3,4 M U COEIMHEHBI MPUKPEIUICHA Ha BBICOTE 8 M OT




NepeKIIaInHOoN. BricoTa ogqHOTO
cTosibas,8 M, a pyroro 3,9 m.
Hannure nnvHy nepekiaanHsl.

3. I3 TOYKH K IUTIOCKOCTH TPOBEIECHBI
NBe HakJOHHBIE. HalinuTe JUIMHEI
HAKJIOHHBIX, €CJIM HAKJIIOHHBIE
OTHOCATCA Kak 1:2, a mpoexkuuu
HAKJIOHHBIX PaBHBI 1 cM 1 5 cM.

MOBEPXHOCTH 3€MJIH, K JIOMY Ha
BbicoTy 20 m. Haligure paccrosinue
OT JIoMa JI0 CToJI0a

3. VI3 TOYKH K TUIOCKOCTH TMPOBEICHBI
NBe HakJOHHEBIE. Halinnne JUInHEI
HAKJOHHBIX, €CJIU HAaKJIOHHBIC
OTHOCATCA Kak 1:2, a mpoekuuun
HAKJIOHHBIX PaBHBI 1 cM 1 4 cM.

KonTtposbnas pa6ora Ne 3
Tema. KoopauHaTbl M BEKTOPbI B IPOCTPAHCTBE.

B-1
1. Bepmunsl TpeyrojibHuka ABC

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

Haitgure nnuny Mmenuanbel AM .

2. Berauciure yroj Mex1y IpsSMbIMU
ABu CD, ecim A(5; -8; -1), B(6; -8, -

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

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

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

S Hailigure miomans Tpaneuum,
BEPIINHBI KOTOPOU UMEIOT KOOPIUHATHI

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

B-1I
1. B tpeyronpauk ABC C OCHOBaHHEM
AC BEpUIMHBI UMEIOT KOOPANHATHI
A(3;,7,-4), B(-2;-11),C(L3,0) .
Haitgure nnuny cpenneit nuann AN .

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

3. Ilpu kakoM 3HaYE€HUHM m JIJIMHA BEKTOpa
a(m;3;—m) He mpeBocXoauT 9?

4 Jlanbl BEKTOpBI AB(-2;6;14)u BC(m;n;7).
Ecnu Toukn A, B u C nexat Ha OJHOH
MPSIMOM, TO YEMY PaBHA CymMMa M+ n.

5 Haligure momanb Tpaneuuw,
BEPIIUHBI KOTOPOU UMEIOT KOOPUHATHI

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

Konrpouabnasi padora Ne 4
Tema. OcHoBbI TpUroHoMerpuu. Tpuronomerpudeckue GyHKIUM.

B-1

1 Beruuciure
2sin870° + /12 c0s570° —tg60°

B-1i

Boeruucnure
a) 4c0s840° —/48sin 600° +tg?60°



2 YIpocTUTh BBIpAXKEHUE
sin(%—t)tg(—t)
T
cos(—+t
G+

3 Jlokaxute TOKIACCTBO

2 YOpoCTUTh BBIpAXKEHUE
cos(% +t)ctg(-t)
. T
n(Z -t
sin( —1)

3 JIoKaXuTe TOXKIACCTBO

_ Ot s x 9% _in2x
tgx + ctgx tgx + ctgx

. 3r . Irx
4  Brmauciaure cosi_;’ +sin = 4. Beruucnure  in T

12

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

B-I
1. Haitagure f'(x)u f'(x,), ecau
f(x)=-5x" +4x* +6x*> —2x +3,x, =1
2X+3
3x—-2
3. HaiimuTte skcTpeMymbl PYHKITUU:
f(x)=4x* -16x +1
4. Uccnenyiite PyHKIUIO U TTIOCTPONTE
ee rpauk

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

y=x>+3x +1

5. [Ipsimas y = 7x - 5 mapaiienbHa

KacaTelbHOH K rpaduKy GyHKIUN
y =x* +6x —8. Haiinure abcipccy TOUKH

KaCaHU:.

B-1l
1.Haitmure f'(x)u f'(x,), ecnu
f(x)=3x> -12x2 + 6x + 2, X, =1
2. Haiipqure f'(x), ecimu f(x)= 2X +31
X —
3. Haiinure skcTpeMyMbl PYHKITUU
f(x)=—2x> + 4x+1
4. Uccnenyiite PyHKIUIO U
nocTpoiite ee rpaduk  y=x*-3x +1

5 [IpsiMasty =—4x-11 sIBIISIeTCS
KacaTelbHOH K rpaduKy pyHKIUN
y=x%+7x? + 7x—6 Haiinure abcuuccy
TOYKH KaCaHU.

KonTpoabnasi padora Ne 6
Tema. MHOrorpaHHMKH M TeJ1a BPallleHUs

B-1I
1. Haitaure BBICOTY NMPAMOYTOJIBHOTO
napasuieIeluIea, €CJIIM CTOPOHBI
OCHOBaHUA 2 U 4, a TMaroHalb €ro paBHa

3\/5 CM

B -1l
1. PeOpa npsiMOyrojabHOTO
napajuiesIeMIeaa, BEIXOAAIIUE U3
OJIHOW BEPIIMHBI, PaBHBI 2, 3, 6.
Haiingute ero nmarosanb



2. OcHOBaHUE TIPSIMON IPU3MBI —
MPSAMOYTOJIbHBIN TPEYTOIBHUK C
KAaTeTOM 6 CM H OCTPBIM YIiIoM 45° .
BricoTa mpusmbl paBeH 8 cMm. Haiiaure
IJIOIIA/Ib MIOJTHOM MTOBEPXHOCTH
MIPU3MBI.

3. I[IpsaMoyroJIbHBIN TPEYTOJIBHUK C
KaTEeTOM 5 CM W TMHOTeHy30i 13 cMm.
BpallaeTcsi BOKpYT OOJIBIIETO KaTeTa.
Haiinure mmoniaas 0CEBOro CEYECHUs
MTOJIYYEHHOIO TeJia BPAILCHUS.

2. B mpaBUIIbHO Y4€THIPEXYTOIbHON
NMpaMHUJIe CTOPOHA OCHOBaHUA 6 CM,
oAb O0KOBOM MOBEPXHOCTH B
JIBa paza OoJIbIIe TUIONIaaN
ocHoBaHus. Haitaure amodemy
OOKOBOH I'paHH

3. KBagpar ¢ quaronanbio 3/2 cM
BpAILIAETCA BOKPYT OJHOM U3 €TO
cropoH. Haiinure miomans oceBoro
CEYEHMS MOJYUYEHHOIO Tena
BpAILCHUS.

KonrpoabHasi padora Ne 7
Tema. IlepBooOpa3nas pyHKIUM, ee IPUMEHECHHUE.

B-1

1. lokaxkure, uto pyHKmus F(X)
SIBIISICTCS TIEPBOOOPA3HOM ISt
¢byukuuu f(X), ecmu:

F(X) = x*-5x* +7x-11u
f(x) =3x* —10x +7
2. Haiinure nepBooOpa3Hyto 1Jis
byHKINN:

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

3. Brruncnure onpeaeneHHbIN
VHTETPAIL:

5 7
a) J'4dx; 6).1[%dx; B)_[(x+2)dx.
1 0 1

4. Hatigute Ty nmepBooOpasHyro F(X)
UL QyHKUIMU

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

S . Beruncnure minomaas GUrypsl,
OTPaHUYECHHYIO JTUHUSIMH

y=x*y=0x=1x=3

B-1I

1. Tokaxwure, uto ¢pyHKms F(X)
SIBJISICTCS TIEPBOOOPAZHOMN JIJIsI
dyukuuu f(X), ecau:

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

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

3. Briuncnure onpeaeineHHbIin
VHTETPAIL:

a) j.3dx; 6)j.gdx; B) i(x+3)dx
2 0 1

4. Haitnute Ty nepBooOpasnyto F(X)
U1l OYHKITUH

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

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

KonrpouabHas padora Ne 8
Tema. Crenenu u kopuu. CreneHHasi QyHKIUA.

B-1I

Bl



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

2. Beruucnure: 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 - IIO]

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

ecl a >0 3HAKa KOpHS: Q) Y72 6) Y256ab°,
eciau b >0

Loy Y oo oy
5. Berumcnure: [72—32] +[72+32] 5. Beluuciure: (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
5x+2—5x:12 9%X _7.3¥ =18
4. PeH_J?TilypaniHHe: . 4. Permure ypaBHEHHE:
1) (6x )x — (g) . 3653, 1) (Zx—S)x+3 = 0,5% - 8x—6;
2)3-4°4+2-9*=5-0" 2)7-81x+9-49x:16-63x

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

B-1 B -1l
1. Haiimure o6macTh onpeneneHus

1. Hatinqure o0yiacTh ompenenecHus

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 JIsl CTYJICHTA, €CJIM OOBIYHO OH MOKYMAET 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 BrIOOpKa BCXOKECTH CeMsH (B mporeHTax): 97, 97, 98, 94, 96, 95, 99,
95, 93, 96.
Haiinure:

a) o0beM BBIOOpKH; 0) pazMax BHIOOPKH;

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

4. B xopoOke nexar 36 KapTO4eK, Ha KOTOPBIX 3amucaHbl yncia ot 1 mo 36.
KakoBa BeposSITHOCTH TOTO, YTO Ha Hayraj B3sITOM KapTOuke OyAeT 3amuCaHo
4YUCIIO, KOTOpO€e
a) kpatHo 4; 0) HE KpaTHO HU YUCITY 2, HU YuCity 37

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

6. B norepee 50 OunetoB, U3 HUX 8 BBIUTPBIIIHBIX. HalianuTe BEpOSTHOCTH
TOTO, YTO U3 MATH KYIIJICHHBIX OMJIETOB

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
CYILECTBYET BapUAHTOB BHIOOpPA KOCTIOMA, €CJIM OOBIYHO OH COCTOUT U3 OJTy3KH
U 100Ku?

2. B Baze nexar 15 koHder, mATh W3 KOTOPHIX IOKOmagHbie. KakoBa
BPOSITHOCTH BBITAIINTH HAYTa]:

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

3. Jlana BeIOOpKa KOJMUYECTBA HOBOPOXIACHHBIX B TOpOAEC A Ha MPOTSHKEHUH
necatu  gHen: 56, 49, 51, 46, 48, 50, 46, 48, 49, 51.
Haiinure:



a) 00beM BbIOOpKH; 0) pa3mMax BIOOPKH;

B) MOAY, MeIuaHy, cpeiaHee 3HaueHue BbIOOpKU. [locTpoiiTe rucrorpammy
4acToT.

4. B kopoOke nexaT KapTOYKM Ha KOTOPBIX 3alKMCcaHbl OYKBBI CJIOBa
OCHOBATEJIBHOCTDB. KakoBa BEpOSATHOCTh TOTO, 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 YBIEKAIOTCS KJIACCHYECKOM MY3BIKOM.
HalimuTe BEpOATHOCTH TOro, YTO M3 TPEX BBIOPAHHBIX HAyrajJ YyYalluxcs
a) IBOE - JIIOOMTENM KJIACCUYECKOM MY3bIKM? O) HE MeHee ABYyX OyayT
JTHO0UTENIMU? KITACCUYECKON MY3BIKU?

Kounrpoabnasi pa6ora Ne 12
Tema: YpaBHeHMS 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) Pemte ypaBHeHue

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

3 Pemmnre 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
Boinonneno 4 3apanus 5 OTJIMYHO
Brimonneno 3 3anaHust 4 XOPOIIO
BeinonHeHo 2 3amaHus 3 yJIOBJIETBOPUTEIILHO
BrinonHeHo MeHee 2 3aanuit 2 HEYJIOBJICTBOPUTEIBLHO




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-
JIeNIeTUIe1a, BHIXOISIIUE U3 OJHOU
BEpIINHBI, paBHbI 2 U 3. O0beM na-

pamtenenunena 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. Konyc Bnimcas B IUIHHAP.
OO6bem KOHyca paBeH S 7.
Haitnute o6beM numHapa

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

7. Pemure ypaBHEeHHE
437201 X2 _ 90

Kpurepuu oneHuBaHusI HTOTOBO KOHTPOJIbHON Pad0ThI

KauecTBeHHas olleHKa MHANBUTYaTbHBIX
Pe3ynbraTuBHOCTH .
00pa30BaTEIbHBIX TOCTHKCHUI
(IpaBUIIbHBIX OTBETOB) »
OTMETKA BepOAIbHBIN aHAJIOT
Brinonneno 7 3amanui 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 ¥ MUIOCKOCTH B IPOCTPAHCTBE.

1. [Ipsimbie a u b nepecekarotcs. [Ipsimast ¢ iBIsieTCS CKpEIIUMBAIOIICHCS C IPSAMOH 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) Haiigute BC, ecmu AD =10cMm, 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 nepecekarotcs. [Ipsimble a u ¢ napamienbHbl. MOryT i npsiMbie 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, ecu BC =4cm, MN= 6 cM. 12

6. [Ipsmas CD npoxoaut uepe3 BepmmHy TpeyronbHuka ABC u He JexuT 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 npasuibHbIiA TeTpadip DABC ¢ peOpom a. mpu cCUMMETPUH OTHOCUTEIHHO
mockocti ABC touka D nepenuia B touky D1. Haiinure 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, eciim 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 - PSIMOYTOJIBHBIM TPEYTOJIbHUK C KaTeTaMu 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 OCHOBAaHUSA 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 MPSMOM MPU3MBI - MPSMOYTOJIbHBIA TPEYTOJBHUK 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 IIOCKOCTH OCHOBAHMS MOA 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, naiimure miomnagb 3TOro CeYSHUS.

/. 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 cM. HaiiiuTe TUIOMAAL CEUCHHUS 1Iapa, YIaJIEHHOTO 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
MJIOCKOCTBIO MapajuieNIbHO OCH TaK, YTO B CEUCHUM MOJIy4Hics kBaapaT. Halinure
PacCTOSIHUE OT ATOTO CEUCHHUS 10 OCH LUJIUH/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 .
Haiigure BpICOTY KOHYCa U IUIOIIAIb OCEBOIO CEYEHUS.

13. OcHoBaHue NMPSMOU MPU3MBI - IPSIMOYTOJIBHBIA TPEYTOJIHHUK C KATETOM 6 CM
U ocTpeiM yriioM . O0beM mpu3Mbl paBeH 108 cm2. Haiinure miomanb moJHON
MOBEPXHOCTH IIPU3MBI.

14. OcHoBanue nupamMubl - NPSIMOYTOJIBHUK CO CTOpOHAMHU 6 U § CM. HaWauTe
00beM NupamMubl, €CM 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 .
MeHnbiiee M3 IUArOHAIBHBIX CEUYCHUW IMPU3MBI SBISIETCS KBaaparoM. Haunpure
00BbEM MTPU3MBI.

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

18. I[1nomaas 0CEBOTO ceUeHUsT KOHYCa paBHA Pa3HOCTH TUIOIIA/Ie OCHOBaHUM, 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 JOJKHO OBITh 4 pa3HbIX 3aHATHS?

2. 10 cryaentos, cpeau kotopbix C. ®enun u A. Ilunos, ciyyaitHeiM oOpa3zom
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. CKOJIBKUMH CIIOCOOAMHU MOKHO BBHIOPATH
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 manpurkoB u 10 1eBovek CIOPTUBHOTO KJacca JAJisl ydacTus B acTadere
HAJ0 COCTaBUTh TPU KOMAaHbI, KaKJIas M3 KOTOPHIX COCTOUT U3 MallbuhKa U
neBouKd. CKOJBKMMH CIOCO0aMH 3TO MOXKHO CAENaTh?

6. Y oaHOro mKOJbHUKA UMEETCSl 7 pa3IMYHbIX KHUT JJIsi 0OOMEHa, a y Jpyroro
16. CxonbKMMH cIOCOOAMHM OHHM MOTYT OCYILECTBUTHh OOMEH: KHUra 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. CkonbkuMHU croco0aMu MOXKHO COCTaBUTh Ha0Op W3 6 MUPOXKHBIX, €CIU
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
BEPOATHOCTHh TOTO, YTO, TMEepeMelIaB OyKBbl W YKJIAJbIBas UX B PAM MO 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 BEepOsSITHOCTh TOTO, YTO OHU 00a OyAyT 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 BeposITHOCTb TOTo, 4YTO TepO
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 5 3aj0keHbI maTpoHbl. 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. U3 OykB paszpe3noit az30yku coctaBieHo cioBo CTATUCTUKA. Kaxora
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 1eJ1b Kak10ro paBHa 0,7. HaliTu BEpOSTHOCTD MOIaIaHus 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 mnoxadpaceiBator 10 pa3. KakoBa BeposSTHOCTH TOTO, 4YTO TepO
BBITIAJIET XOTs OBl OJIUH 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 GYHKIMH 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. Komyc 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 cpemnem 8 cymok u3 100 MUMEIOT 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. Haiinute 00beM MHOTOTpaHHUKA, £ %
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.

Jx3aMeHalIMOHHAsI 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 o Benukoit OteuecTBeHHOM BoliHe. HaliguTe 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. Hailimute o00BeM  MHOTrOrpaHHUKA,
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. Bsicora koHyca paBHa &, a JJuHA
obpasyromiert 10. Haiimure miomanas oceBoro

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 YpaBHEHUS, TPUHAIICIKAIINE 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 cOopauke OwieroB mo martemaTuke Bcero 25 OwieroB, B 10 u3 HuUX
BCTpevaercs: Bonpoc no teMe «HepaBeHncTBay. Haiinure BeposATHOCTH TOTO, YTO
B CIy4ailHO  BBIOpaHHOM Ha  93K3aMeHe  OwWjeTre  IIKOJbHUKY He
JmocTaHeTcsl Borpoca 1o Teme «HepaBeHcTBaY.

4. Haiinute KOpeHb ypaBHeHHs 2% =64,
5. Haiigure Touky MUHUMYMa QYHKIAH 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 MpPSAMOW MPHU3MBI JIEKUT
MPSIMOYTOJIbHBIN TPEYTrOJIbHUK 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]



1 1\3

1. Beumciure: | 93 -9°3
12 9

2. Pemmre ypaBHenue: log, (7 —X) =2
;

. : 3
3. Haiinure 3HaueHue BoIpakeHus: 5sin(a —7r7) —11COS(?7T + aj , €CIIN sin o =-0,25

4. Ha pucynke u3obpaxen rpapuk ¢pyukimu Yy = f(X), onpenenennoii Ha untepsaie (—2; 12).
Haiinmute cymmy Touek sxkctpemyma ¢pynkuun f(X),.

't ¥ = fix)

5. Haiimure kakyro-au0ya» neppoobopasnyio GyHkiun f (x) = 4x* — x* + 2, KOTOpast IPUHUMAET

OTPHULATCIBbHOC 3HAYCHUC IIPU X =1

6. Haiinute o00BeM MHOTOTpaHHWKA, BEPIIMHAMHU ,
KOTOPOro SIBIISTIOTCS touku A, D, A1, B, C, B; /
' 1

npsMoyroisHoro mapamenenunena ABCDA;BiCiD;, y ™ = .
kotoporo AB=3, AD=4, AA;-5.
A= =
2
7. Pemnte HepaBeHCTBO: 2)(2_—6):(;-5 <1
X —

8. Pagmycwl aByx mapoB paBHbl 6, 8. Haiinurte
pajdyc Inapa, IUIOIAAb IOBEPXHOCTH KOTOPOTO ‘
paBHa CyMMe IUIOIIAIEN UX OBEPXHOCTEN

S’ N

9. Haiinute Hanbonpiee 3HaueHne QyHKIUUA Y = x® —6x?, Ha OTpe3Ke [— 3;3] .

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

T
0) YKaxuTe KOPHH 3TOTO YpaBHEHUS, TPUHAIICKAIINE OTPE3KY |:—7;—7Tj

Bapmuanr 2
5\/5—1

1. Beruuciure 2’—@



—3+x
2. Pemmre ypaBHeHUE (gj =512

3.. Haitnure 3Hauenue Beipaxkenuss 5-sin(a—77)-11- 005(37” + aj, ecimu Sina =-0,25

4. Ha pucynke wu3zo0OpaxeH rpapuk ¢GyHK- |«
§1050%¢ y=f ':-*'], OTPENICJICHHOM Ha HHTEpBaJIe

(—6; 8). Ompenenure KOIMYECTBO IEJIBIX TOYEK, i
i

|
| |
B KOTOPEBIX IIPOU3BOIHASA byHKIMH '\ /' lo 1 {\k/ A
0 .
1 T

HOJIOXKUTENBHA. .
1]
5. Sensercs mu pynkuus F (X) = x° +3X—5 neproobpazuoii pynximn f(x) =3-(x* +1)?

6. OpHa UMIMHIPUYECKAs KPY)KKa BIBOC BBIIIC BTOPOW, 3aTO BTOpas B MOJTOpA pa3a IIHpE.

Haiinure otHOmIeHHE 00beMa BTOPO KPYKKH K 06bEMY MEPBOIL.

2—(x-6)" <
5(x—6)" -1
KoHnyc onmcaH OKOJIO mNpaBWIBHOW Ye-
TBHIPEXYTONGHOW THPAMUIBI CO CTOPOHOM

ocHoBaHus 4 u BeIcOTOM 6. Haiimure ero
00beM, IeNeHHbIA Ha T,

7. PemnTe HEpaBEHCTBO 0,2

9. Haiigute HauMeHbllee 3HaAUCHUE QYHKIHH Y = x> —2x?+x+3 Ha OTpE3Ke [1;4].

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

JK3aMeHALMOHHAsI padoTa Ne 2

Bapmuanr 1
673 .7

1. Belunciure: =0
4231

2. Haitnute xopuu ypaBHenus 1og,(4—Xx) =7

3. B ¢upme takcu B 1aHHBIN MOMEHT cBOOOAHO 20 MamuH: 10 4epHBIX, 2 KENTHIX U 8 3eJIeHBIX.
[To BBI30BY BbI€Xajla OJlHA M3 MallUH, CIy4ailHO OKa3aBlIascs OJMXKe BCEro K 3aKa3uulle.
HaiinuTe BEposITHOCTB TOTO, UTO K HEM MPUEAET 3€JEHOE TAKCH.

4. Ha pucynke u300paxét rpadpuk GyHKIUN )
y = f(x) . Dynkuus

y
F(x) = x* +30x? +302x —% — onma us N

nepBoobpasubix Gpyakuun Y = f(X) . Haiigure
IUIOIIA/Ib 3aKpALIEHHON (QUTYPBHI.




o 1
5. MarepuanbHas TOYKa JIBUKETCS TPSMOJIMHEHHO 10 3aKoHy X(t) = Etz —3t* +2t (rme x —

paccTosiHUE OT TOYKH OTCYETa B METpax, { — BpeMs B CEKyHax, U3MEPEHHOE C Havyalla JIBU-
xenus). Halinure ee ckopocth B (M/C) B MOMEHT Bpemeru t = 6 c.

6. Haiizure 00bEM MHOrOrpPaHHMKA, BEPLUIMHAMHU KO- i
o e I T—

Toporo sBiawoTcs Touku A, B, C, Aj; npaBWIbHON ~%a " g e A
(V) 1
TpeyroapHoi npusmsl ABCA,B,C;, miomanb OCHOBAaHUS :
]
KOTOpO#i paBHa 2, a 60koBO€e pedpo paBHO 3. i

J—_LF_L-\--"\-
—— B
1 =

7. JIokakuTe TOXIECTBO J3cos? i—g —+/3sin? El)_72r =-15

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

<
T
| -

(2%

9. Pemute CUCTEMY HCPABCHCTB

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

Y4
YkaxuTe KOPHU 3TOTO YPaBHEHUs, PUHAICKAIUEC OTPE3KY {—7;—7r

Bapuawnr 2
1. Beruucnure |Og—318
2+log, 2
Xx—8
2. Pemmte ypaBHEeHUE (%j :%

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

4. Ha pHcyHKe 1/1_306pa>1<eH rpaduk HEKOTOpOit —
¢byakImn } = flx). [Tonb3ysch PUCYHKOM, B
BBIYHCIIUTE OTIpe/ieIeHHBIH UHTETpal
5
[ £ (0dx |
1 i
0 ] 3 5\ x

o &Y 2 o )
5. MaTepI/IaJIBHaSI TOYKA JAIBMKCTCA IPAMOJIMHECHUHO II0 3aKOHY X =t 13t Tl (rL[eX—



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

6. /IBa pebpa mpsMOYyTroJIbHOTO MapasuIesIeIuIe1a,
BBIXOJISIIIIME U3 OJTHOM BEPIIMHBI, paBHBI 2, 3. :*\
O06bem napasienenunena pasex 36. Haiinure ero 4
JMaroHaigb SIT. T8 R

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

8. Okosio mapa omucaH LWIMHAP, IUIOMAAb IO-
BEPXHOCTH KoToporo paBHa 18. Haiinure miomanb
MIOBEPXHOCTH I11apa.

sinx — siny = 1,
2]

9. Pemmre crctemy ypaprenmii: L S0 X T CosTy =1

W -2rdl | gat 2x _n
10. a) Pemure ypaBHeHue 4 k4 =4

. 21
0) Haitnute Bce KOpHU STOTO ypaBHEHMUsI, PUHA]ICKAIINE OTPE3KY [-1,2].

JK3aMeHalMOHHasA padora Ne 3

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

3. Pemute ypaBHeHue 4sin’ x—12sin x+5=0

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

5. Haiioure Touky Makcumyma GyHKIMA Y = X° —3X° +2

6. B npaBunibHOM yeTbipexyroapHoil nupamusie SABCD Touka O — ueHTp
ocHoBaHwmsl, S — BepmuHa, SO = 15, BD = 16. Haitnure 6oxoBoe pedpo SA..

5sin 98°
sin 49° -sin 41°

7. Haiipute 3HaUE€HUE BBIPAKECHUA .



8. Konyc Bnucan B 1uauHap. OO0beMm
KoHyca paBeH 5. Haiiqute o00bem
HWIMHAPA

9. Pemute ypaBHEeHUE ‘/ 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
BEPILIMHAMHU KOTOPOTO SIBJISIOTCS 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

JK3aMeHAUMOHHAasi padoTa Ne 4

Bapuanrt 1
1 1)?
25 ,22
2
1. Halimute 3Ha4eHUE BBIPAKECHUS
10sin 6
sin3a =0,6

2. Hailigure 3€083a | ecnm

log(5-x)=2log, 3

—3x%*+2

3. Haitgure KOopeHb ypaBHEHHS

3
4. Haiinure Touky Makcumyma yaxiun Y = X

3 2
5. Haifute KaKyro-HHOYIb IepBOOGPasHy0 pyHkiun | (X)=4X" =X +2

TIPHHAMAET OTPHIIATENbHOE 3HaueHue mpu X =1

, KoTopas

6. Haiizute 00bEM  MHOIOrpPaHHHKA, P =

o 1
BEPIIMHAMH KOTOPOTO SABIISIOTCS i / /‘
v 1
o

A .
touku A, D, Ay, B, C, B;  npsmMoyroyipHOTO =

napaenenunena ABCDAB;,C,D;, y |-
kotoporo AB=3, AD=4, AA;-5. 4 =
2x° —6X _ N

7. Pemmre HepaBeHCTBO X —4

8. BeicoTa koHyca paBHa 8§, a mIMHA

obOpasyromiert 10. Haliqure miomaab oceBOro

CEUYEHUS ITOTO KOHYCA.

[-33]

_v3 _ay2
9. Haiinure Haubonbee 3Hadenne Gyakuun Y =~ X 6x%,

cos2x=1- cos(% - x)

Ha OTPE3Ke

10. Pemmre ypaBHEHHE

5z j
6) yKa)KI/ITe KOpHI/I 9TOT'O ypaBHeHI/ISI, HpI/IHaIIJ'Ie)KaH_II/Ie OTp€3Ky l: 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 mupamune 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. BokoBwle pebpa m—

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

a V=X —2x°+x+3

9. HaiimuTe HamMmeHbllee 3HaueHUEe QyHKIN Ha OTpE3Ke

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

Kpurepuu ouenuBanus

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

Bremoaneno 9-10 3aganuii 5 OTJIMYHO
Breinonneno 7-8 3amanuit 4 XOpOIIIO
Brinonneno 5-6 3ananuit 3 YIOBJIETBOPUTEIHHO
BrinonHeno 4 u MeHee 3agaHuit 2 HEYJIOBJIETBOPUTEIBHO




