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HPUJIOKEHHUE Ne 3
K OOII TO CIIEIMAJIBHOCTH CI1O
21.20 20 MIPUKJIAJTHASA I'EOJAE3UA

KOMIUVIEKT KOHTPOJIBHO-OHEHOYHBIX CPE/ICTB
JIJIS1 OIEHKHU PE3YJIbTATOB OCBOEHUA YUYEBHOM JUCHUIIIUHBI
OJ. 07 MATEMATHUKA

KoMIIeKT KOHTPOJIBHO-OLIEHOYHBIX CPEJICTB pa3padoTaH Ha OCHOBE (eAepaibHOro
rOCyJJapCTBEHHOI'O 00pa30BaTEIbHOTO CTaHAApPTa CPEAHEr0 MPOPECCHOHATBHOIO
obpazoBanus no crnenuanbHoctd CIIO 21.02.20 Ilpuknannas reonesust (mpukas
Munnpocsemienuss  Poccun ot 26.07.2022 1. No  617); denepanbHOro
rOCyJIapCTBEHHOI'O 00pa30BaTEIbHOTO CTAHJAPTa CPEJHEro o0Iero oOpa3oBaHUsA
YTBEPKJIEHHOIO TNpHKa3oM MuHHUCTepcTBa 00pa3oBaHusi U Hayku Poccuiickoii
@enepanun ot 17 mag 2012 1. Ne 413; npukaza MuHMCTEPCTBA NPOCBELICHUS
Poccum ot 23.11.2022 Ne 1014 «O0 yTtBepxkaeHuM (deaepaibHO 00pa3zoBaTEIbHON
IporpamMmbl  CpeiHero oOmero oOpa3zoBaHus» M pabodeil mporpammbl  yueOHOM
aucuurimHabl OJ1.07 MaTtemaTtuka.

Opraauzanus-pazpadorunk: PI'6OY BO Anraiickuii AY



1. ITacnopT KOMIIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB

1.1. O61acTh NpUMEHEHUSI KOMILJIEKTA OLIEHOYHBIX CPEACTB

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

1.2. Pe3yabTaThl OCBOEHUS MPeAMeTa, MOAJIeKALIUE TPOBEPKe

B pesynbrare ocBoenus yuebHon muctuminael OJ1.07 Marematuka o0y4aroniuiics
noipkeH oOmamate mnpeaycmorpeHHbiME DPI'OC mo cmenmanmsHocTH  21.02.20
[IpuknanHas reoAe3usi CICAYIOIIUMH OONIMMU KOMIIETCHIUSMH JUYHOCTHBIMU,
MpPEAMETHBIMU, METANPEIMETHBIMU PE3YJIbTaTAMU:

Pe3yabTarsl 00yueHus:

IToka3aTeqn OeHKH

dopma KOHTPOJIA |

TPYIOJIIO0HE;

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

€JIbHOM M COLMAJIbHOM MPAKTUKE

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

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

- MP5 camocTtosTenbHO
(bopMyIHUpOBaTh U aKTyaJTU3UPOBAThH
nmpoOJemMy, paccMaTpUBaTh €

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

- MP7 OTPEIEIISITh nenan

JESATENIBHOCTH, 3aaBaTh MapaMeTpbl
Y KPUTEPUU UX JOCTHIKCHHUS,

- MP8 BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHUS B PACCMATPUBAEMBIX
ABJICHUSX;

- MP9 BHOCUTH KOPpPEKTHUBBHI B

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

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




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

- MP10 pa3BuBath KpeaTuBHOE
MBIILJICHUE TIPU PEIICHUN
YKU3HEHHBIX pobiieM

0) 0a3oBbBIE HCCIEA0BATEIbCKHE
aelcTBUA:

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

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

- MP17 ananusupoBaTh
MOJIYYCHHBIC B XOJI€ PEIICHUS
3a7a49M PE3yIbTaThl, KPUTHIECCKU
OIIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

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

- MP22 ymeTb HHTETPUPOBATH
3HAHUS U3 PA3HBIX MPEIMETHBIX
oOuacreii;

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

- MP2 cioco6HOCTB UX
WCIIOJIb30BAaHMS B IMO3HABATEIBLHON 1
COITMAIIBHON MTPAKTHUKE

JleMoHCTpHUpYET TOTOBHOCTD U
CIIOCOOHOCTE K
CaMOCTOSTEILHOMN
MH(pOPMaIMOHHO-
MM03HABaTEILHOMN
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

DKCrepTHOe
HaOJII0IEHHE U OIlEHKA
JIEATEIIbHOCTH
oOyyaromierocs B
IIPOIIECCE OCBOCHUS
y4eOHOU JUCIMILTAHBI

B o0s1acTH HEHHOCTH HAYYHOI'O
MO3HAHMS:

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

- JIP37 coBeplilieHCTBOBAHUE
A3BIKOBOM U UUTATENBCKOU
KYJbTYpbI KaK CPEJCTBa

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

DKCIEepTHOE
HAOJIOZICHUE U OIICHKA
JeSITETbHOCTH
oOyuJaromerocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOW JUCIUILTUHBI




B3aUMOJICHCTBUS MEXKIY JTIOJIbMH U
MO3HAHUS 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
CUTYAIUIO 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 MPUHSTHS
LIECHHOCTEHN CEMEMHOM KU3HU B
COOTBETCTBHUU C TPATUIIUSIMH
HaponoB Poccun

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

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

OBJiaieHHe YHUBEPCAJIbHBIMH
Y4e0HbIMH MO3HABATEIbHBIMHU
JeHCTBUSAMMU:

B) pa0orta ¢ nHopManmeii:

- MP25 BnameTh HaBLIKAMH
nosyueHus: "HpopMaIuu u3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSTENIbHO OCYLIECTBIIATh
MOWCK, aHAJINU3, CUCTEMATU3AIUIO U
MHTEPIIPETANIO HHPOPMAITHH
Pa3TUYHBIX BUJIOB U (HOPM
MPE/ICTABJICHHUS;

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

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

- MP28 ucnons30BaTh CpeaCcTBa
UH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B

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

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




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

- JIP2 roTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U
CaMOOMPEICICHHIO;

- MP4 oBnaneHune HaBbIKaMU
yueOHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM U COLMAIIbHON

NESATETbHOCTH

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

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

- MP30 ocymiecTBasTh JIPYTUX JIIOJICH, IOHUMAHUE U | MPOLIECCE OCBOEHUS

KOMMYHHKAITH BO BcexX chepax
KU3HH;

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

- MP34 pa3BepHYyTO U JOTUYHO
M3JIaraTh CBOIO TOUKY 3PCHUS

0) coBMecTHas 1eSITeJIbHOCTD:

- MP35 nonumaTth U UCIIOJIb30BaTh
MPENMYIIECTBA KOMaHIHON 1
WHAUBUIYAIbHON paboTHI;

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

- MP40 xoopnHHpOBaTh 1
BBITIOJHSATH pa0OTy B YCIIOBHUSAX
peanbHOro, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBHS;

- MP41 ocymiecTBasiTh MO3UTUBHOE

HCIIOJIB30BAHHUS
MPEUMYIIIECTBA KOMaHIHON U
WHAUBUYAIbHOU paboThI
JleMOHCTpHUpYyET yMEHHE
MPOAYKTUBHO OOIIATHCS U
B3aUMOJICHICTBOBATH B
MIPOLIECCE COBMECTHOU
NeSITeNIbHOCTH, YUUTHIBATh
MO3ULMH IPYTMX YYaCTHUKOB
NesTeNbHOCTH, 3P (HEKTUBHO
paspemnatb KOHQJIUKTHI

y4eOHOW JUCIUILTUHBI




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

Osgi1aieHHe YHUBePCAJIbLHBIMU
PeryJsiTHBHBIMU 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 CriocOOHOCTH
MOHUMATh MHUP C MO3UIUHU APYTOTrO
YeloBeKa

B o0s1acTH 3cTeTHYECKOTO
BOCIIUTAHMSI:

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

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

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

- JIP23 roTOBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMIICHUE TIPOSIBIIATH
KayecTBa TBOPYECKOMW JIMIHOCTH;

C  HCIOJb30BAaHUEM  S3BIKOBBIX
CpEJNICTB

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

DKCIepTHOE
HaOJII0IEHHE U OIlEHKA
JIEATEIbHOCTH
oOyuaroierocsi B
IPOIIECCEe OCBOCHUS
y4eOHOM TUCIUTUTHHBI

- JIP1 oco3HaHue 00y4arOIIMMHCS
POCCHUICKOH TpakIaHCKOU
UJEHTUYHOCTH;

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

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

DKcrnepTHOe
HaOJIIOEHNE U OIlEHKA
JEeSTeIbHOCTH
oOydarorerocs B
Iporecce OCBOCHHUS
y4eOHON JUCITUTITHHBI




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

B yacTu rpa:kiaHckoro
BOCIIUTAHMS:

- JIP6 oco3HaHue CBOMX
KOHCTUTYIIMOHHBIX MIPaB U
00s13aHHOCTEH, YBOXKEHHE 3aKOHA U
MIPABOIOPAJIKA;

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

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

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

- JIP10 ymeHue B3auMoIeiiCTBOBATh
C COIMATbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C X (QYHKITUIMU H
Ha3HAYCHHEM;

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

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

NMATPHOTHYECKOT0 BOCIIUTAHUA:

- JIP12 chopmMupoBaHHOCTH
POCCHICKOM TpaXKJaHCKON
UJEHTUYHOCTH, TaTPUOTU3MA,
YBaXXEHUS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH MEPe]
PoauHoM, ropnoctu 3a CBOM Kpaid,
cBo1o PonuHy, CBOM A3BIK U
KYJIbTYpY, POIIIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO HapoJa
Poccuwn;

- JIP13 11eHHOCTHOE OTHOIICHHE K
rOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOTHOMY
HAaCJIEINIO0, TaMITHUKAaM, TPaJAUIUIM
HapoaoB Poccun, TOCTHKEHUAM
Poccun B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYJE;

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

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




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

OCBOEHHbIE 00yYAK0 IIIMMHUCS
Me:KNpeAMeTHbIe TIOHATHS U
YHHBepcaJibHbIe y4eOHbIe
AecTBHA (peryasTHBHBIE,
NMO03HaBaTeJIbHbIE,
KOMMYHUKATHBHbIE)

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

- MP2 criocobHOCTB X
MCIIOJIb30BaHUs B TO3HABATENLHOM U
COLIMAJIbHOW IPAKTHKE,

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

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

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

B obJs1acTH 3K0J10rHYECKOr0
BOCIIUTAHUSA:

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

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

- JIP34 ymeHue nporHo3upoBarb
HEeOJIaronpusATHbIE YKOJIOTUYECKUE
NOCJIEACTBHSI IPEATIPUHUMAEMBIX

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

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




JIEUCTBUI, IPEIOTBPAIATh HX;
- JIP3S5 pacmmpenue omnsita
JeITEIbHOCTH KOOI HYECKOM
HaHpaBJIeHHOCTI/I

OK 01. Beibupats criocoObt
peleHus 3a1a4 nNpoQecCuoHaIbHON
NESITeTbHOCTH TPUMEHUTEIIHHO

K Pa3JIMYHbIM KOHTEKCTaM

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

DKCIEepTHOE
HaOJII0ICHUE U OI[EHKA
JeSITeIIbHOCTH
oOyuJaromerocs B
IpOIIeCcCe OCBOCHUS
y4eOHOU JUCIUILTUHBI

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

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

DKCIEepTHOE
HaOJII0/IEHUE U OLICHKA
JeSTeIbHOCTH
oOyyaromierocs B
MPOLIECCE OCBOCHHUS
y4eOHOU JUCIUILTAHBI

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

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

DKCIepTHOE
HaOJIFO/ICHUE U OIICHKA
JCSITeIIbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

CUTYaLUAX (uHaHCOBOW T'PaMOTHOCTH B

Pa3IMYHbIX KU3HEHHBIX

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

YMCHHC B3aHMOﬂCﬁCTBOBaTL C
OKpYKarOoImHMH, BBITTOJIHAA
Pa3HbIC COUAIILHBIC POJIN

oOyuaroterocsi B
MPOIIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTMHBI

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

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

DKCIepTHOE
HAOJIIOJICHUE U OIICHKA
JeSITETbHOCTH
oOyuaromerocsi B
MPOIIECCEe OCBOCHHUSI
y4eOHOW JUCIUILTUHBI

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




MOBEJICHUE HA OCHOBE
TPaJULIMOHHBIX
o011eueI0BeYeCKUX [IEHHOCTEMH, B
TOM 4HCJIE C yYETOM
rapMOHM3ALUN MEXHANOHAIbHBIX
Y MEKPEJIMTMO3HBIX OTHOLIEHUH,
MIPUMEHSATH CTaHIAPThI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

JUYHOCTH Ha OCHOBE JTYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoii
®denepaunn, ICTOPUUECKUX U
HallMOHAJIBbHO-KYJIbTYPHBIX
Tpaguuii, GOpMHUPOBAHUE
CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX

oOyyarorerocs B
porecce OCBOCHHUS
y4eOHOM TUCIUTUTHHBI

YCTaHOBOK
OK 07. CopeiicTBOBaTH JleMoHCTpUpYET DKCrepTHOe
COXPaHEHHIO OKPY)KaIOIIeH cpenpl, | CPOpMHUPOBAHHOCTH HaOJIF0/ICHUE U OLICHKA
pecypcocOepekeHUI0, IPUMEHSTh IKOJIOTHYECKOHN KYIbTYPHI, NEeSATEIbHOCTH

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

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

oOydaromierocs B
IPOIIECcCe OCBOCHUS
y4eOHOM TUCIUTUTUHBI

I1K 1.7. BpINonHTH NEPBUUHYIO
MaTeMaTH4eCKyo o0paboTKy
pe3yIbTaTOB MOJIEBBIX
reoIe3NUeCKUX U3MEPEHUH C
HCIIOJIb30BaHNEM COBPEMEHHBIX
KOMITbIOTEPHBIX TPOTPaMM,
AQHAJIM3UPOBATh U YCTPAHATH
IPUYMHBI BO3HUKHOBEHUS Opaka U
rpyObIX OMIMOOK U3MEPEHU

JleMOHCTpHUpYyET YMEHHE
aHAJIM3UPOBATH PELICHHE
3a/1auu, yCTPAHATh OIIMOKHU B
pelieHun

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

[1P61 BmameTs METOAAMU
JTIOKa3aTeNIbCTB, AITOPUTMAMU
pelIeHus 3a1a4; YMEHHE
bopMyIUpPOBATH ONPECIICHHS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
WX, POBOAUTH JI0KA3aTEIbHBIC
pPacCyKJIeHUs B XOJI€ pELICHUs
3a7a4

JleMOHCTpHpYET BlIaJIeHHE
METOJIaMH J0Ka3aTebCTB,
ITOPUTMaMHM pelleHHs 3aa4;
yMeHHe popMyIpOBaTh
OTIpeJIeNIeH s, aKCUOMBI U
TEOPEMBI, TPUMEHSTH HX,
MIPOBOJIUTH JIOKa3aTeIbHbIE
paccyXIeHHS B XOJ€ PEUICHUS
3ajau

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

[T1P62 ymeTh onepupoBath
MOHSTUSIMH: CTENIEHb YHCIIa,
norapudM 4ucia; yMeHHE
BBITIOJTHSATH BBIYUCIICHNE 3HAYCHHIA
U peoOpa3oBaHsI BRIPAKSHUN CO
CTETEeHSIMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-
paroHaIbHBIX BBIPAXKECHUN

JleMOHCTpHUpYET YMEHHE
OIIEepPUPOBATH MOHATHIMU:
CTENeHb YUCIa, JIorapupm
qHcia; yMEHUE BBITOJIHATD
BBIUHCIICHUE 3HAYE€HUN U
npeoOpa3oBaHus BhIpAKEHHH
CO CTENEHSIMH U
norapupmamu,
npeoOpazoBaHus IPOOHO-
palMoHaAIBbHBIX BHIPAKEHUI

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

[TP63 ymeTh onepupoBaTh
MOHATHUAMU: PAllTUOHAJILHBIC,
UppalroHaIbHbIE, TOKa3aTeIbHbIE,
CTETIeHHbIE, Torapu(pMUIECKue,
TPUTOHOMETPHUYECKHE YPaBHEHUS U

JleMoHCTpHUpYET yMEHUE
OINCpHUPOBATH NOHATUAMMU:
paloHasbHbIE,
HppalyoHalIbHEIE,
MOKa3aTeabHbIE, CTETIEHHBIE,

VYcerHbliil onpoc
TectupoBanue,
[IpakTrueckue paboThI
KonTtponbHbie paboThI
NuauBunyanbHbie




HEPABCHCTBA, UX CUCTCMBI

sorapuMuIecKue,
TPUTOHOMETPHUECKUE
ypaBHEHHS U HEPABEHCTBA, HX
CHUCTEMBI

y4eOHbIE TTPOCKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[1P64 ymeTh oniepupoBaTh
HNOHATUAMHU: (PYHKITHS,
HenpepbIBHAS (yHKIHUSA,
MIPOM3BOTHAS, IEPBOOOpA3HAS,
OTpe/ieNIeHHBI UHTETpall; YMETh
HaXOJIUTh POU3BOIHbIC
3JIEMEHTAPHBIX (PYHKIIHA,
UCTIONB3YS CIIPaBOYHBIE
MaTepuabl; UCCIIEIOBATh B
NPOCTEHIINX CIydasx GYHKINU HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIIIE M HANMEHBIITHNE
3HaYeHUS PYHKIIHIL; CTPOUTH
rpaduKi MHOTOWICHOB C
MCIIOJIb30BAaHUEM arrapaTa
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSITh IPOU3BOJIHYIO TPU
pelIeHNH 331249 Ha TBU)KCHUE,
peliaTh IpPaKTHKO-
OpPUEHTHPOBAHHBIE 3a/1a4X Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYCHHS, Ha HAXOXKJCHHUE TTyTH,
CKOpPOCTHU M YCKOPEHHUS

JleMOHCTpHUpYET yMEHHE
OTIEPUPOBATH TOHITHSIMH:
(GyHKIMS, HETIpEpbIBHAS
(byHKLMSA, TPOU3BOHAS,
nepBooOpa3Hasi,
ONPEACIICHHBIN UHTETPal;
YMETb HaXOJUTh MPOU3BOIHbIE
AJIEMEHTAPHBIX (DYHKITHIA,
WCIOJIBb3YS CIIPABOYHbBIE
MaTepHalIbl; UCCIIEAOBATH B
MIPOCTEHIINX CITydasx
(YHKIIMM HA MOHOTOHHOCT,
HaXOJUTh HAUOOIBIINE U
HaWMEHBIIINE 3HAUYCHUS
GbyHKIM; CTpouTh rpaduxu
MHOTOYJICHOB C
HCIOJIb30BaHUEM armapara
MaTEeMaTHYECKOTO aHAJIN3a;
MIPUMEHSITH IPOU3BOIHYIO MPU
pelIeHNH 331249 Ha TBU)KCHUE,
pemarh MpakTHKO-
OpPHEHTHUPOBAHHBIE 3a/1a41 Ha
HauOOJbIINE U HANMEHbIIINE
3HAYCHUsI, HA HAXOXKJCHHE
MyTH, CKOPOCTU U YCKOPEHHSI

YcerHblii onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTtponbHbie paboTh
NunuBunyanbHbie
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3aMeH

ITP65 ymeTh onepupoBath
MOHATUSAMU: pallMOHaJIbHAs
GyHKIMS, TOKa3aTeabHas
byHKLUs, cTeneHHas QyHKINA,
norapudmuueckas QyHKINS,
TPUTOHOMETpHUUYECKHE (DYHKIUH,
oOpaTHble QYHKIINH; YMEHUE
CTPOUTH TPaPUKH U3YUYEHHBIX
GyHKIMH, UCIIONIB30BaTh TpaduKH
IIPU U3Y4YEHHUH ITPOLIECCOB U
3aBHCHUMOCTEH, TP peIIeHUH 3a1a4
U3 APYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 PeabHOMN KU3HU;
BhIpa)kaTh (popMysiaMu
3aBHCUMOCTH MEXIY BETUUYHHAMU

JleMOHCTpHUpYyET YMEHHE
OIIEpUPOBATh NOHATUIMHU:
paioHangbHas QyHKIMS,
nokaszatenabHast QyHKIHS,
CTeneHHas PyHKUus,
norapupmMuyueckas GyHKIu,
TPUTOHOMETPUUECKHE
¢byHKIMH, OOpaTHBIE
(yHKIIUN; YMEHUE CTPOUTD
rpaduKu U3y4eHHBIX
(GyHKIUH, UCTIONB30BAaTh
rpaduKu Npu U3y4EHUU
MPOLECCOB M 3aBUCUMOCTEM,
IIPU PELICHNUH 3a7a4 U3 IPYTUx
y4eOHBIX TPEIMETOB U 3a]1a4
U3 pealIbHOM JKU3HH;
BbIpaXkaTh popMylaMu
3aBUCHUMOCTH MEXY
BEIMYMHAMU

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

[TP66 ymeTsb pemaTbh TEKCTOBBIC
3a1a4M Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJM U YacTH, Ha
JIBIDKCHHE, pabOTy, CTOUMOCTb

JleMOHCTpUpYET YMEHHE
pelaTh TEKCTOBBIE 3aJa4H
Pa3HbIX TUIOB (B TOM YHCJIE Ha
IIPOLIEHTHI, JOJIU U YaCTH, Ha

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KontpomnbHbIe pabOTHI




TOBAPOB U YCIIYT, HAJIOTH, 33]]a91
13 00JIaCTH yIpaBICHUS JINYHBIMU
U ceMEHHBIMU (DMHAHCAMH ),
COCTaBIISITh BBIPAKCHUS,
ypaBHEHHMsI, HEPABEHCTBA U MX
CHCTEMBI IO YCIIOBUIO 33]1a4H,
UCCIIEIOBATh MOJyYCHHOE PEIICHUE
Y OLICHWBATh MPABIONOI00HOCTH
pe3ysIbTaToB

IBYKEHHUE, PadOTy, CTOUMOCTb
TOBApOB M YCIIYT, HAJIOTH,
3aJauu U3 00JIaCTH
YIPABICHUS JTUIHBIMU U
ceMelHHbIMU (DMHAHCAMH ),
COCTaBIISITh BBIPAKCHHSI,
ypaBHECHHS, HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHUIO 33]1a4H,
HCCIIEIOBATh MOJTy4EHHOE
pElIeHre U OLICHUBATh
MPaBIONIOI00HOCTD
pE3yNIbTaTOB

NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@poHTaIBHBIN OIIPOC
OK3aMeH

[TP67 ymeTh onepupoBaTh
MOHSITHSIMH: CPETHEE
apudmeTnueckoe, MeuaHa,
HanOoJIbIlIee U HAUMEHBbIIIEEe
3HAYEHUS, pa3Max, TUCIEepCus,
CTaH/IapTHOE OTKJIIOHEHHE
YHCIOBOTO Habopa; yMeTh
U3BJIEKATh, MHTEPIPETUPOBATH
uH(pOpMAaIIKIO, TPECTABICHHYIO B
TabynLax, Ha AMarpaMmax,
rpadukax, OTpakaroIlyro CBOMCTBA
PEATBHBIX MPOIIECCOB U SIBJICHU;
MPEJICTaBISITh UHPOPMAIIHIO C
MOMOIIIBIO TAOJIUIT U AUArpamMm;
HCCIIEIOBATh CTATUCTHYECKUE
JaHHBIC, B TOM YHCJIC C
MpPUMEHEHHEM TpaduIecKuxX
METOJIOB | JICKTPOHHBIX CPE/ICTB

JleMOHCTpHUpYET YMEHHE
OTIEPUPOBATH TOHATHIMU:
cpeaHee apupMEeTUYECKOE,
MearaHa, HauOoJIblee U
HauMEHblIIee 3HaYeHus,
pa3max, aucnepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOr0 Habopa; yMeTh
U3BJICKaTh, UHTEPIPETUPOBAThH
nHpOpMaIHIO,
IIPEJCTABICHHYIO B TaOIUIaX,
Ha AMarpaMmax, rpadukax,
OTpa’karollyro CBOMCTBA
peabHBIX MPOIECCOB
SIBJICHUI; IPEICTABIIATh
MH(}OPMALIHIO C TOMOUIBIO
TaOJIMI U AUarpam;
WCCIIEIOBATh CTATHCTUYECKUE
JIaHHBIE, B TOM YHCIIE C
MPUMEHEHHEM TpaprUecKuX
METOIOB U 3JIEKTPOHHBIX
CpPEICTB

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

[TP68 ymeTs onepupoBaTth
MOHATUSAMH: CIIy9alHBINA OIBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUNCIISATH BEPOSITHOCTD C
HCIIOJIb30BaHUEM TpaduyecKux
METO/I0B; IPUMEHSTH (HOPMYJIbI
CIIOKEHUSI U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
bakThl 1 HGOPMYIIBI IPU PELICHUH
3a/1a4; OLIEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4YailHBIMU BEIMUMHAMU;
YMEHHE IPUBOIUTH IPUMEPBI
IPOSIBJICHUS 3aKOHA OOJIBIINX
YHCEJl B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX

JleMOHCTpHUpYyeT yMEHME
OIIepUPOBATH NOHATUSIMHU:
CIIy4alHBIH OIBIT U CIIy4aiiHOE
cOOBITHE, BEPOATHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHCIISITH BEPOSTHOCTD C
HCII0JIb30BAHUEM
rpauyecKux METOOB;
IPUMEHATH (POPMYIIBI
CIIOKEHUSI U YMHOXKECHHUS
BEPOATHOCTEM,
KOMOMHATOpHbIE (GaKThI U
(opMyIIBI TP peIIeHUH
3a/1a4; OLICHUBATh
BEPOSITHOCTH pEaIbHbBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4aliHbIMH BEJIMYMHAMY;
YMEHHE IPUBOJIUTH IPUMEPHI

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




IIPOSIBJIEHUS 3aKOHA OOJIBIINX
YHUCeNl B IPUPOJHBIX U
OO0I1IECTBEHHBIX SIBJICHUSAX

ITPGY ymeTts onepupoBathb
MOHSTUSMHU: TOUKa, IIpsimMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JIByrpaHHbIN yTOJI,
CKpEIMBAIOIINECS IIPSIMBIE,
apajuieIbHOCThb U
NEPIEHIUKYIAPHOCTD NPSIMBIX U
IUIOCKOCTEH, yrosl Mexay
IPSIMBIMH, YTOJI MEKY IPSIMON U
IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PaCCTOSHUE
MEXly NPSMBIMH, PACCTOSTHUE
MEX]y TNIOCKOCTSMU; YMEHHE
MCIIOJIb30BaTh IPU PELIEHUH 3a/1a4
U3YYEHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
Mupa

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATHAMH:
TOUKa, IpsiMasi, MJI0CKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIN
YOI, CKPEIUBAIOIIAECs
IIpsIMbIE, MAPAJLIEIIBHOCTD U
NIEPIEHIUKYJIIPHOCTD MIPSIMBIX
U IUIOCKOCTEH, Yol MEXIy
MPSIMBIMU, YTOJI MEXY
IPSIMOU U IUIOCKOCTBIO, YTOJI
MEX/1y TUIOCKOCTSIMH,
paccTosiHUE OT TOUKH J10
IUIOCKOCTH, PACCTOSIHUE
MEXy IPSAMBIMH, PACCTOSIHUE
MEX/y TUIOCKOCTSIMU; YMEHHE
HCII0JIb30BaTh IIPH PEILICHUU
3aja4 U3y4eHHbIe (PaKThI U
TEOPEMBI IIITAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYXKAIOILEro MUpa

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

ITP610 ymeTs onepupoBath
HNOHSATUSMH: MHOTOTPAHHHUK,
Ce€YeHHEe MHOTOTPaHHHUKA, KYyO,
napaujenenunes, npusma,
nupamujia, pUrypa u noBepxXHoCTh
BpalleHNs, LIUINH/P, KOHYC, 1Iap,
cdepa, ceueHus Gurypsl
BpallleHus, TUIOCKOCTb,
Kacaromiasicsi chepsl, HUIUHIPA,
KOHYcCa, TUIOIIA b IOBEPXHOCTH
MUPAMHU/JIbI, TPU3MBI, KOHYCA,
WINH/Pa, TUI0Iaab chepbl, 00beM
Ky0a, IpsIMOYTOJIBHOTO
napaenenurnena, MupaMuibl,
MPU3MBL, WIKHIPA, KOHYCA, 11apa;
yMeHue u300paxarb
MHOTOTPaHHHUKHU U TIOBEPXHOCTH
BpalllEHUs], UX CEYEHUs OT PyKH, C
MOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh MPaBUIIbHbBIE
MHOTOT'PaHHUKH

JleMOHCTpHUpYyET YMEHHE
OIIEpPUPOBATH MOHATHIMU:
MHOTOTPaHHUK, CEYCHUE
MHOTOI'paHHHKa, KYO,
napaJulesenure], npu3ma,
nupamusa, purypa u
MOBEPXHOCThH BPAIICHHUS,
LHWINHAP, KOHYC, map, cdepa,
ceueHust (GUTYpPHI BpaIIeHUs,
IUIOCKOCTh, Kacarolasics
cdepbl, IUIUHAPA, KOHYCA,
IUIOIIA/b TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA,
HWIMHAPA, III0IAabs chepsl,
o0BeM Ky0a, MPSIMOYTOJILHOTO
napasiesienumnes1a, NupaMmubl,
MPHU3MBI, IWIHHIPA, KOHYCA,
11apa; yMeHue u3o0paxarb
MHOTOTPaHHHUKH U
MOBEPXHOCTHU BPALICHHUS, UX
CEUEHHsI OT PYKH, C IIOMOIIBIO
YepPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacrio3HaBaTh
IIPABUIIbHBIE MHOTOTPAHHUKHU

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

[1P611 ymeTs onepupoBaTh
HOHSTHSMU: JBIDKCHHUE B

JleMOHCTpUpYET YMEHHE
OIIEpUPOBATH NOHATHIMH:

YceTHBIT onpoc
TectupoBanue,




MIPOCTPAHCTBE, MOA00HBIC PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaATh
OTHOIIICHHE TUTOINAACH
MOBEPXHOCTEH 1 00HEMOB
MOA00HBIX (PUTYp TIPU pEIICHUH
3a1a4

JBMKEHUE B IIPOCTPAHCTBE,
no100HbIE PUTYPHI B
MPOCTPAHCTBE; HCIIOJIb30BAThH
OTHOILEHHUE IUIOIACH
MIOBEPXHOCTEH U 00BEMOB
noI00HBIX (uUryp mpu
penIeHny 3a1a4

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

ITP612 ymeTh BBIUUCIATH
reoMeTpUYECKUe BeIMUMHBI (AJI1HA,
yroJ, IIoa s, 00beM, II0Iaab
HOBEPXHOCTH ), UCTIOb3Ys
U3y4eHHBIE (POPMYIIBI U METObI

JleMOHCTpHUpYET YMEHHE
BBIYUCIISITH TEOMETPUUECKUE
BEJIMYUHBI (JIMHA, YTOJ,
Iouaab, 00beM, IJIOMAAb
MMOBEPXHOCTH ), UCTIOJIb3YsI
W3Y4YEeHHbIE (OPMYJIIBI U
METO/IbI

VYeTHbII onpoc
TectupoBanue,
[IpakTnueckue padboThI
KouTposbHubie paboThl
NuauBunyanbHble
y4eOHbIE TIPOSKTHI
@pOHTAIBHBIN OIPOC
DK3aMeH

ITP613 ymers onepupoBath
HOHATUAMMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BE/ICHUE,
yroJl MeXAY BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOU3BE/ICHUE BEKTOpA Ha
YHCII0; HAXOIUTh C TIOMOIIBIO
U3y4EHHBIX (HOPMYIT KOOPIMHATHI
CEpeIUHBI OTPE3Ka, PaCCTOSHUE
MEXy IBYMSI TOUKaMU

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH NOHATUAMHU:
MPsIMOYTOJIbHASI CUCTEMA
KOOpJAUHAT, KOOPJUHATHI
TOUYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJSIPHOE
IIPOU3BEACHUE, YTOI MEKIY
BEKTOpPaMHM, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha
YHCJI0; HAXOJAUTH C IIOMOILBIO
M3Y4YEHHBIX (popmyI
KOOpJAWHATHI CEPEINHBI
OTpe3Ka, paCCTOSTHUE MEKITY
JBYMsI TOUKaMH

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

[TP614 ymeTs BbIOUpaTh
MOAXOISIINN U3YYEHHBIA METOJT IS
peleHnus 3a1a4u, paclo3HaBaTh
MaTeMaTHuecKue QaxkTsl 1
MaTeMaTH4eCKHe MOJEIH B
IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX, B HICKYCCTBE; YMEHUE
IIPUBOAUTH IIPUMEPHI
MaTEeMaTUYECKUX OTKPBITHN
POCCHUICKON U MUPOBOM
MaTeMaTUYECKON HAyKH

JleMOHCTpHUpYyET YMEHHE
YMETh BBIOMPATh MOAXOSAIINI
W3Y4YEHHBIN METO JJIs
pelieHus 3a1a4u,
pacrno3HaBarhb
MaTeMaTH4ecKue QpaxkThl U
MaTE€MaTHYECKUE MOJIETH B
MIPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;
YMEHUE IPUBOAUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHH
POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HayKH

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

ITPyl ymerts onepupoBarth
MOHATUSIMU: OIIPEIEICHHE, aKCUOMA,
TeopeMa, CIEACTBHUE, CBOICTBO,
MpU3HAK, J0Ka3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYITUPOBKH;
ymeHue GopMyaupoBaTh 00paTHOE U
IIPOTUBOIOJIOXKHOE YTBEPKACHUE,
IIPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPBI, HCII0JIb30BAThH
METOJI MATEMATHYECKOW MHIYKIIUH;

JleMOHCTpHpYeT yMEHHE
OIIEPUPOBATH TTOHITHSIMH:
omnpeseNieHue, aKCHoMa,
Teopema, CIeCTBHE,
CBOWCTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO,
PaBHOCHIILHBIC
(hopMyTUPOBKHU; YMEHHUE
(dhopMynupoBath 06paTHOE U
MIPOTUBOMOJIOKHOE

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WnauBuayanbHble
y4eOHbIE TIPOSKTHI
OpOHTAIBHBIN ONIPOC
OK3amMeH




IIPOBOAMTH JOKA3aTEIbHbBIE
pacCyKJIeHHUs [IPU PEILICHUH 3a1a4,
OLICHUBATH JIOTHYECKYIO
IIPaBUIILHOCTB PACCYXKICHUN

YTBEPXKICHHUE, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDHI,
HCII0JIb30BaTh METO]
MaTeMaTUYECKON MHIYKLINH;
IIPOBOJUTH JOKA3aTEIbHbIE
pacCyXJIeHUsI IPU PELICHUN
3a/1a4, OLICHUBATh JIOTHYECKYIO
IIPAaBUJILHOCTB PACCYXKACHUN

[TPy2 ymeTh onepupoBaTh
MOHSTUSIMU: MHOKECTBO,
MOJIMHOXKECTBO, ONIEpalliy HaJl
MHOECTBAMU; YMEHUE
UCIIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH arnmapar Jjist
OIHCAaHUS PeaNbHBIX MPOIECCOB U
SBJICHUU MPU PEIICHUH 33/1a4, B TOM
YHCIie U3 APYTrUuX Y4eOHBIX
MIPEAMETOB

JleMoHCTpUpYET YMEHHE
ONEPUPOBATH IMOHATUSIMH:
MHOECTBO, [IOJJMHO>KECTBO,
onepaury HaJl MHOKECTBAMM;
YMEHUE UCIO0JIb30BATh
TE€OPETUKO-MHOKECTBEHHBIN
anmnapar J1js OnucaHus
peaNbHBIX MPOLECCOB U
SIBJICHUH IPU PEIICHUH 3aad,
B TOM YHCJIE€ U3 APYTUX
y4eOHBIX MPEIMETOB

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

[Ipy3 ymeTh onepupoBaTh
MOHATUSAMH: Tpad), CBA3HBINA rpad,
JIepeBo, UKL, Tpad Ha TIIOCKOCTH;
YMEHHE 3a/1aBaTh U ONUCHIBATD
rpadbl pa3IUIHBIMU CIIOCO0AMU;
UCIIONIE30BaTh Tpadbl MPHU PEIICHUH
3a1a4

JleMOHCTpHUpYyET YMEHHE
OIIEpUPOBATH MOHATHIMU:
rpad, cBA3HBIH rpad, 1epeBo,
LUK, 'pad Ha IUIOCKOCTH;
yYMEHUE 3a/1aBaTh U ONHCHIBATH
rpadbl pa3InYHbBIMU
Croco0amu; UCIoab30BaTh
rpadbl IpU PELICHNH 3a/1a4

YceTHBI onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTtposnbHbie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN ONPOC
OK3aMeH

[TPy4 ymeTb cBOOOJHO ONIEpUpPOBATH
HNOHATUSMU: COUETaHUE,
HepecTaHOBKA, YHCIIO COUCTAHUH,
YHCII0 NePECTaHOBOK; OMHOM
HeloToHa; yMeHUe MPUMEHSTh
KOMOWHATOpHbIE (DAaKThI U
paccyXIeHus IS peIIeHNs 3a/1a4

JleMOHCTpHUpYyET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATUSIMH: COYETaHHE,
NepeCcTaHOBKa, YUCIIO
COYETaHUU, YUCIIO
NepeCcTaHOBOK; OMHOM
HeroToHa; yMeHHME TPUMEHSTh
KOMOWHATOpHbIE (DaKThI U
paccyXIeHHs ISl PEeIIeHUs
3ajau

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

IIpy5 ymeTs onepupoBaTh
NOHSTUSMM: HaTypaJbHOE YUCIIO,
LEJIO€ YHUCII0, OCTATOK 0 MOJYJIIO,
paloHaIbHOE YHUCIIO,
UpPpaLMOHATILHOE YHMCII0, MHOXKECTBA
HaTypaJIbHBIX, LENbIX,
paloHaIbHBIX, NEHCTBUTEIbHBIX
qucell; YMEHUE UCIIOIb30BaTh
MPU3HAKU AETUMOCTH, HAMEHbIINN
o0ImMi AeTUTENb U HaMMEHbIIIee
o01iee KpaTtHoe, anroput™ EBkinia
IIPY PELICHUH 3a]a4; 3HAKOMCTBO C
Pa3INYHBIMU NTO3ULIMOHHBIMU
CUCTEMAMHM CUMCIICHUS

JleMOHCTpHUpYET YMEHHE
OIIEepPUPOBATH MOHATHIMU:
HaTypaJbHOE YUCIIO, IIENIOe
YHCII0, OCTATOK 1O MOAYIIO,
panroHaIFHOE YUCIIO,
UppaloHalIbHOE YHCIIO,
MHOJKECTBA HaTypaJbHBIX,
LEJIbIX, pallMOHAIBHBIX,
JEHCTBUTEILHBIX YHCET;
YMEHHUE UCIOIb30BaTh
MIPU3HAKH JETUMOCTH,
HAUMEHBIINN OOLIHiA
JIeTUTEh U HaMEHbIIIee
of11ee KpaTHOE, allTOPUTM
EBkiMza npu pemieHnu 3a1ay;

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




3HAaKOMCTBO C pa3/JIM4YHbIMH
ITO3MIIMOHHBIMH CUCTEMAMH
CUMCIICHUA

[TPy6 ymeTs cBOOOIHO OIIEPHPOBATH
MOHSATHUSIMH: CTETICHB C IIEJIBIM
II0Ka3aTesIeM, KOPEHb HaTypallbHON
CTEIICHH, CTETICHb C PallHOHAILHBIM
MOKa3aTeJieM, CTETICHb C
JIEHCTBUTEILHBIM (BEIICCTBEHHBIM )
MoKasarenem, Jorapudm Jucia,
CHHYC, KOCHHYC M TAaHT€HC
MIPOU3BOJIBLHOTO YUCIIA

JleMOHCTpHUpYET YMEHHE
cBOOO/IHO ONEPUPOBATH
IIOHATUSAMM: CTETICHbD C LIEJIBIM
M0Ka3aTeseM, KOpEHb
HATypaJbHOMW CTEIEHHU,
CTENEHb C PALMOHAIBHBIM
II0Ka3aTeJIeM, CTEIIEHb C
JEHUCTBUTEIbHBIM
(BeIIeCTBEHHBIM)
roKasaresem, Jorapudm
YHUCIIa, CHHYC, KOCUHYC H
TAHI€HC IIPOU3BOJIBHOTO YUCIa

VYeTHbII onpoc
TectupoBanue,
[IpakTuyeckue padoThI
KounTposibHabie paboThl
NupuBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

IIpy7 ymeTs onepupoBaTh
MOHSATUSAMHU: TOXKIECTBO,
TOKJIECTBEHHOE ITPe0Opa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHOCTbh YPaBHEHHUI,
HEPaBEHCTB U CHUCTEM,
panuoHalbHbIE, UPPALIMOHATBHEIE,
II0OKa3aTeJIbHbIC, CTCIICHHBIE,
JorapupmMuyUecKue,
TPUTOHOMETPUYECKUE YPABHEHMS,
HEPaBEHCTBA U CUCTEMBI; YMECHUE
pemaTh ypaBHEHMsI, HEPaBEHCTBA U
CHUCTEMBI C IIOMOIIBIO PA3JINYHBIX
IIPUEMOB; PEIIATh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
rapamMeTpoM; PUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, UX
CHUCTEMBI JIJISl PELICHUS
MaTeMaTU4YeCKHUX 3a/1a4 U 3a]1a4 13
pa3IUYHbBIX 00JaCTe HayKu U
peanbHOU KU3HU

JleMOHCTpHUpYET YMEHHE
OIIEpUPOBATH MOHATHIMU:
TOKJIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA
YpaBHEHMI U HEPABEHCTB,
PAaBHOCUIIBHOCTh YPaBHEHH,
HEpPaBEHCTB U CHCTEM,
panroHaIbHbIE,
uppalyoHalbHbIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
norapupMHUUEcKue,
TPUTOHOMETPHUYECKHE
ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI; YMEHHUE PEIIaTh
ypaBHEHHMsI, HEpaBEHCTBA U
CHCTEMBI C IOMOIIBIO
pa3IUYHBIX IPUEMOB; pelaTh
ypaBHEHWUsI, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM;
MPUMEHSTh YPAaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI IS
peIIeHHs] MaTeMaTHIeCKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOyactell HayKH U pealbHON
KHU3HU

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

[Tpy8 ymeTs CBOOOHO OTIEPUPOBATH
HOHATUAMMU: IrpaduK QYHKIINH,
oOpartHas QyHKITUS, KOMIO3HIIUS
byHKUMH, TUHEeWHAsS QYHKLNS,
KBaJpaTHIHAs QYHKIIUS, CTETICHHAS
(GYHKLUS C LENbIM [TOKa3aTeneM,
TpUroHomeTpudeckue GpyHkuuy,
0o0paTHbIE TPUTOHOMETPUUECKHE
GyHKIMH, TOKa3aTeNbHas 1
Jgorapudmuyueckas pyHKIUY;
YMEHHUE CTPOUTH rpaduku PyHKIUH,

JleMOHCTpHUpYET YMEHHE
CBOOO/THO OIIEPUPOBATH
MOHATHAMU: TpapuK GyHKIUH,
oOpatHast QyHKIHS,
KOMITO3UIUS QYHKITHH,
JTUHeWHas QYyHKIuS,
KBaJpaTU4Has (GyHKLH,
cTerneHHast QyHKIHS ¢ IeNTbIM
IoKa3aTeseM,
TPUTOHOMETPHUUYECKHE
(dbyHKIIMH, 0OOpaTHBIC

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIEe TPOEKTHI
@poHTaTBHBINA OITPOC
OK3ameH




BBINOJIHATH IPEOOpPa30BaHUs
rpaduKoB QYHKIH;

YMEHHUE UCII0JIb30BaTh rpauKu
(byHKUIUH 17151 U3Y4EHUs POLIECCOB
Y 3aBUCUMOCTEN MPU pEeIIeHUN
3a/1a4 U3 Ipyrux yueOHbIX
IPEIMETOB U U3 PEalbHOM KU3HY,
BBIpaKaTh (POPMYyJIaMH 3aBUCUMOCTHU
MEXy BEJIMYMHAMU

TPUTOHOMETPUYECKHUE
(byHKINH, TOKa3aTeNbHas U
norapudmudeckas GyHKINH,
YMEHHUE CTPOUTH rpaduku
(bYHKIMIA, BBITOIHATD
npeoOpa3oBaHus TpapuKoB
GbyHKIHIH;

YMEHHUE UCIOIh30BaTh
rpaduku QyHKIUN 115
W3Y4YEHHS POLIECCOB U
3aBUCHMOCTEH MPU peIICHUN
3aa4 U3 APYrux y4eOHbIX
IPEAMETOB U U3 PEeaIbHON
KHU3HH; BEIpAXaTh (POpMyIaMu
3aBUCHMOCTH MEXKY
BEJIMYMHAMU

[TPy9 ymenue cBoO6OAHO
OTIePUPOBATH MOHATHIMHU: YETHOCTh
(byHKLINY, TEPUOAUYHOCTD
(byHKINHU, OTPAaHUYEHHOCTD
(byHKIIMM, MOHOTOHHOCTh (DYHKIIHH,
AKCTpeMyM (YHKINUHU, HANOOJIbIIEE
U HauMeHbIllee 3HaueHUs! QyHKIUU
Ha MPOMEXKYTKE; YMEHHE TIPOBOIUTH
uccienoBaHue QyHKINN

JleMOHCTpHUpYET yMEHHE
cBOOO/IHO OIEPUPOBATH
MOHATUSIMH: YETHOCTb
(GyHKINH, TIEPHOAUIHOCTD
(GyHKIMH, OTPaHUYEHHOCTb
(GyHKIIMH, MOHOTOHHOCTh
(GyHKLINH, SKCTPEMYM
¢byHKIMK, HAUOOIBIIIEE U
HauMEHblIIee 3HaYeHUs
(YHKIIMM Ha IPOMEXKYTKE;
yMEHHUE NMPOBOAUTH
uccieoBaHle PyHKINU

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

[Ipy10 ymeHue ucnoab30BaTh
CBOICcTBa U IrpadUKU QYHKIMH 15t
pelleHUs] ypaBHEHUH, HEPABEHCTB U
3a/1a4 ¢ mapaMmeTpamu; u300paxarb
Ha KOOPJAMHATHOM MJIOCKOCTH
MHO€ECTBA PEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

JIeMOHCTpUpYET YMEHHE
HCIIOJB30BATh CBOWCTBA U
rpaduku QyHKIMA IS
peuieHusl ypaBHEHUH,
HEPAaBEHCTB U 3a]1a4 C
rapamMeTpamu; u300paxxarb Ha
KOOPJAMHATHOM TUIOCKOCTH
MHOECTBA PEIICHUI
YPaBHEHUI, HEPABEHCTB U UX
CUCTEM

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

[Tpyl1 ymers cBOGOIHO
OIEPUPOBATH MOHATHUSIMMU:
M0CJIEeI0BATENbHOCTb,
apudMeTHIecKas mporpeccus,
reoMeTpuyYecKasi mporpeccus,
OECKOHEYHO yOBIBarOIIast
reoMeTpuyIecKast Iporpeccus;
yYMEHUE 3a/1aBaTh
MOCJIEI0BATENbHOCTH, B TOM YHCIIE C
MIOMOIIBIO0 PEKYPPEHTHBIX POPMYIT

JIeMOHCTpHpYEeT YMEHUE
cBOOO/IHO ONEPUPOBATH
TOHSATHAMHU:
HOCIIeIOBATENBEHOCTb,
apuQmeTHuecKas Iporpeccus,
reoMeTpUYecKast TPOTPecCHs,
0ecKOHEeuHO yOBIBaroIIast
reoMeTpUYIecKast TPOTrpeccHs;
yMEHHE 3a/1aBaTh
MOCIIE0BATEIbHOCTH, B TOM
YHCIIe C TIOMOIIBIO

PEKYPPEHTHBIX (HOPMYIT

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTposabHble paboThl
WnauBuayanbHble
yueOHbIEe TPOEKThI
OpPOHTAIBHBIN ONIPOC
OK3aMeH

ITpyl2 ymers onepupoBath
HOHATHUSIMU: HEPEPHIBHOCTh

JleMOHCTpUpYET YMEHHE
OIIEpUPOBATH NOHATHUIMH:

YceTHBIT onpoc
TectupoBanue,




(GYHKIIMH, aCHMITTOTHI Tpaduka
¢byHKUMY, IepBast U BTOpas
npousBoaHas GyHKINH,
reOMETPUYECKUH U (PU3NIEeCKUii
CMBICTI TPOU3BOTHOM,
nepBooOpasHasi, onpeaeIeHHbIN
MHTErpajl; yMEHHE HaXOUTh
aCHMIITOTHI rpaduka GyHKINY;
YMEHHE BBIYHCIIATH IPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULIMH (DyHKIN, HAXOUTh
ypaBHEHHE KacaTeIbHOU K Tpaduky

byHKIUHA

HENPEepbIBHOCTh (PYHKIUH,
aCHMIITOTHI rpaduka
(GyHKLMH, IepBasi U BTOpast
MPOU3BOAHAS (PYHKIIUH,
FeOMETPUYECKUH U
(bu3nYecKuil CMBICI
IIPOU3BO/IHOM, IEpBOOOpa3Has,
OIIPEJIETICHHBIN UHTETPAJI,
YMEHHUE HaXOAUTh aCUMIITOTHI
rpaduka GyHKIUU; YMECHHUE
BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS,
YaCTHOI'O ¥ KOMITO3UIIUU
(byHKIUH, HAXOTUTH
ypaBHEHHE KacaTelabHOH K
rpaduKy QyHKIHH

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

[Ipy13 ymeHue ucnoab30BaTh
IIPOU3BOJHYIO JUISl UCCIIEI0BAHUS
GbyHKUUH, U1 HAXO0XKJCHUS
HAWIY4IlIero peueHus B
HPUKIIAJHBIX, B TOM YHCIIe
COLIMAJIbHO-3KOHOMMYECKUX U
bu3nyeckux 3axavax, s
OIpeziesIEeHUs] CKOPOCTH U
YCKOPEHHUSI; HaXOIUTh IJIOLIA U U
00BeMBI (PUTYp C TOMOIIBIO
UHTETrpaia; IPUBOAUTE PUMEPHI
MaTeMaTHUYeCKOTr0 MOJIEITMPOBAHUS C
HOMOIIbI0 AU depeHInaTbHBIX
ypaBHEHU U

JleMOHCTpHUpYET yMEHHE
WCIIOJI30BAThH TPOU3BOTHYIO
U1 UccieIoBaHUs (DYHKIIMH,
JUTSL HAXOKJICHUST HAMITy4IIIero
peleHysl B IPUKIIAJHBIX, B
TOM YHCJI€ COLMAIBHO-
HKOHOMHYECKUX U
(bu3nvecKux 3amavax, s
OTIpeJIeNIEHUs] CKOPOCTH U
YCKOPEHHUST; HaXO/IUTh
TI0HIaANu U 00BEeMBbI GUTYD C
MOMOIIIBIO UHTETpPAa;
MIPUBOANUTH MPUMEPHI
MaTeMaTHIECKOTO
MO/ICJIMPOBAHUS C TOMOILBIO
g depeHInaTbHbIX
ypaBHEHUH

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

[TP614 ymeTs onepupoBath
HOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb U apTYMEHT KOMIUIEKCHOTO
yucia, popma 3amucu KOMIUIEKCHBIX
qucen (reoMerpuyeckas,
TPUTOHOMETPHYECKAs U
anreOpanyeckas); yMeTh
MIPOM3BOJIUTH apH(PMETHICCKIE
JeMCTBUS C KOMIUIEKCHBIMU
YHCIIaMH; TPUBOANUTH TIPUMEPHI
UCTIOJIb30BaHUST KOMITIEKCHBIX
qrcesn

JleMOHCTpHUpYyET YMEHHE
OIIEpPUPOBATH MOHATHIMU:
KOMITJIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHbIE
qrcia, MOIYJb U apTyMEHT
KOMILJIEKCHOTO 4yKcIa, popma
3aIMCH KOMIUIEKCHBIX YHCell
(reomeTpuyeckas,
TPUTOHOMETpHUYECKAst U
anreOpanyeckas); yMeTh
MIPOU3BOIUTH
apupMeTHyecKe JeHCcTBUS C
KOMIUIEKCHBIMHU YHCIIaMHU;
MIPUBOAUTH PUMEPHI
UCTIOJIB30BAHUS KOMIUICKCHBIX
qHcen

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4eOHbIE TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH

[TPy15 ymeTs cBOOOIHO
ONCpHUpOBaATh MOHATUAMU: CPCAHEC
apudMeTHIeCcKoe, MeraHa,

JleMoHCTpHUpYET yMEHHE
CBOOOJTHO OTIEPUPOBATH
MOHSTHSIMU: CpEHEe

VYcerHbliil onpoc
TectupoBanue,
[TpakTrueckue paboThI




HauOoJIbIICEe U HANMEHbIIICE
3HAUEHUS, pa3Max, TUCIEPCHs,
CTaHIaPTHOE OTKJIOHCHHE TSI
OIIMCAHMS YUCIIOBBIX TaHHBIX;
YMEHHE HUCCIIeI0OBATh
CTAaTHUCTUYECKHE TaHHBIC, B TOM
YHCIIe C MPUMEHEHUEM IpapUuIeCcKuX
METOJIOB U JICKTPOHHBIX CPE/ICTB;
rpaduYecKy UCCIIeI0BATh
COBMECTHBIC HAOIIOICHHS C
MOMOIIbIO JHMArpaMM PacCEHBAHMS H
JIMHEHHOM perpeccuun

apudMeTnIecKoe, MeraHa,
HauOOJbIIIee U HANMCHBIIIEE
3HAuYEHUSs, pa3Max, IUCIEPCHUs,
CTaH/IaPTHOE OTKJIIOHEHHE IS
OIMCAHUS YUCIOBBIX IaHHBIX;
YMEHHE UCCIICIOBATH
CTaTHCTUYECKUE JIaHHBIC, B
TOM YHCJIE C IPUMEHEHUEM
rpaduyecKux METOA0B U
ANEKTPOHHBIX CPEJICTB;
rpaduyecKu UCClie]0BaTh
COBMECTHBIC HAOFOICHHUS C
MTOMOMUIBIO AHArpaMM
pacceuBaHus U JTUHECUHOM
perpeccun

KonTtponbHbIie paboThI
NuauBunyanbHble
y4eOHbIE TIPOSKTHI
@pPOHTAIBHBIN ONIPOC
DK3aMeH

[TPy16 ymeTs HaxXoaAUTH
BEPOSITHOCTH COOBITHUH €
HCTIOJIb30BaHUEM IPaUIeCKUX
METO/0B; IPUMEHSTb JUIsl PELICHUs
3a1a4 (POPMYJIIbI CIIOXKECHUS U
YMHOXXEHUS BEPOSITHOCTEH,
dbopMysTy MOJTHOM BEPOSTHOCTH,
bopmyny bepnymnu,
KOMOWHATOpHBIE (DAaKTHI U
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTH
peaIbHBIX COOBITHI; yMEHUE
OIIEpUPOBATH MOHITHIMMU:
Cily4aiiHas BeJIMYUHa,
pacrnpeziesieHue BEpOSITHOCTEH,
MaTeMaTHYeCKOe OXKUIAAHNE,
JUCIIEPCUS U CTAaHJIaPTHOE
OTKJIOHEHME CITy4allHOW BEJINYUHBI,
(GyHKLINU pacpeeseHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MIOKA3aTeIbHOI0 U HOPMAJIBHOTO
pacnpeesieHui; yMEHNe
HCITOJIB30BaTh CBOMCTBA N3yYEHHBIX
pacrpeneneHui A peleHus 3aaad;
3HaKOMCTBO C MOHATHSIMH: 3aKOH
OOJIBIINX YHCEII, METO/IBI
BbIOOPOYHBIX HCCIIEI0BAaHUM;
yYMEHUE MPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN
B IIPUPOAHBIX M OOIIECTBEHHBIX
SIBTICHUSX

JleMOHCTpHUpYyET YMEHHE
HaXO/UTh BEPOSITHOCTU
COOBITUH € UCTIOJIB30BAHUEM
rpadu4ecKux METO/IOB;
MPUMEHSTD ISl pELICHUs
3aa4 (GOpMYJIbI CIOKEHUS U
YMHOKEHHS BEPOATHOCTEH,
dbopMyny moaHOH
BEPOSITHOCTH, (hopmyIy
bepnynnu, koMOUHATOpHbIE
(akTbl 1 POpPMYIIBI; OLIEHUBATD
BEPOSTHOCTH PEaJIbHBIX
COOBITHIA; yMEHHE
OIIEpUPOBATh NOHATUIMHU:
Cly4aifHasi BeJINYMHA,
pacnpeeseHue BEpOsTHOCTEN,
MaTeMaTHYeCKOe OXKHUIAHUE,
JUCTIEPCUs U CTaHJApTHOE
OTKJIOHEHHE CIIy4aliHON
BEJIMYUHBI, PYHKIIUH
pacnpeneseHus U INIOTHOCTH
paBHOMEPHOTO,
II0Ka3aTeIbHOIO U
HOPMAJILHOTO pacipeaesieHul;
YMEHHE UCIIOJIb30BATh
CBOMCTBA N3yYEHHBIX
pacnpeeseHui A peleHus
3a/1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBLINX
YHCell, METOAbI BEIOOPOUHBIX
HCCIIEI0OBaHU; yMEHUE
MIPUBOJIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX
qucen B IPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSAX

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

[TPy17 ymeTh cBOOOAHO
OIICPHPOBATH MOHATHIMH: TOYKA,

JIeMOHCTpUpYET YMEHHE
CBOOOJTHO OTIEPUPOBATH

YceTHBIT onpoc
TectupoBanue,




npsMasi, IJI0CKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI yIOJl,
JIByTpaHHBIN YTOJI, TPEXTPaHHBIN
yroJi, nepeceKaromuecs,
napaJiesibHble ¥ CKpellnBaroLecs
IpsIMbIE, TAPAIIIEIIBHOCTD U
HEePHIEHANKYIAPHOCTD IPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXIY IIPSIMBIMH,
yroJl MeKAY NPsAMON U IIIOCKOCTHIO,
YroJl MEXY IIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPH PEILICHUH 3aJa4
U3y4eHHBIE (DAKTBI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOMIEM
MHpE; YMEHHE OIepHpOBaTh
HNOHSTUSIMHU: MHOTOI'PaHHUK,
CeueHHe MHOIOIpaHHHKa,
IIPABUJIbHBIM MHOTOIpaHHUK,
npu3Ma, mupamMua, Gurypa u
IOBEPXHOCTh BpPALLECHUs, LIUIUHID,
KOHYC, 1map, chepa, pa3BepTka
HOBEPXHOCTH, CEYEHUS KOHYCa U
LHWIMHJIpA, apaJuleIbHbIE OCH WU
OCHOBaHMUIO, CEUEHHE 111apa,
IJIOCKOCTh, Kacaromascs chepsl,
LWIMH]pA, KOHYCa; YMEHHE CTPOUTH
CeYeHHEe MHOTOTpaHHHKa,
n300pakaTh MHOTOTPAHHUKH,
¢Gurypsl ¥ MOBEPXHOCTH BpAIICHMUS,
UX CEYEHMs], B TOM UHUCIIE C
MTOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSATH CBONCTBA
reOMEeTPUUECKUX PUryp,
CaMOCTOSITENILHO (hOPMYITHUPOBATH
ornpezeNeHus: u3ydyaeMblx Guryp,
BBIIBUTaTh TUIIOTE3bI O CBOWCTBAX U
MpHU3HAKaX reOMEeTPUYECKUX Quryp,
000CHOBBIBATh MJIM OIIPOBEPraTh UX;
YMEHHE MPOBOJUTH KIacCU(UKAIIIO
¢Guryp no pazaIMuHBIM IPU3HAKAM,
BBITNIOJIHATH HEOOXOAMMBbIE
JIOTIOTHUTEIIbHBIE IOCTPOEHHUS

MOHATUSAMU: TOUKA, MpsAMas,
TUIOCKOCTB, MPOCTPAHCTBO,
OTpPE30K, JIy4, INIOCKUH yrod,
JBYTPaHHBIN yIOJl,
TPEXTPaHHbINA yrod,
nepeceKarommecs,
napasuJiesibHble U
CKPELIMBAIOIIUECS MPSIMBIE,
napajieIbHOCTh U
NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEH, Yroi Mexay
MPSIMBIMH, YTOJI MEXKILY
IPSIMOI U IUIOCKOCTBIO, YTOJl
MEX]y TUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BATh MPH PEIICHUH
3aja4 U3y4eHHbIe (PaKThl U
TEOpEMbI IIJIAHUMETPUH;
YMEHHUE OIICHUBAThH Pa3Mephl
00BEKTOB B OKPYKaIOILIEM
MHDE; YMEHUE OIIEpUPOBATh
MOHATUSIMHU: MHOTOTPaHHUK,
CeueHHe MHOTOI'paHHUKA,
MPaBUIIHHBII MHOTOTPAHHUK,
npusMa, nupamua, purypa u
MOBEPXHOCTDH BPAICHHUS,
LHWINHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH,
CeueHMsI KOHyca M LMWIMHPA,
napajuieNIbHbIe OCH HITH
OCHOBAHHIO, CEYCHHE 111apa,
TUTOCKOCTh, KacaroIasics
cdepsl, HUIUHAPA, KOHYCa;
YMEHHE CTPOUTH CEUCHHE
MHOTOI'paHHHKA, H300pakaTh
MHOTOTPaHHUKH, (GUTYPHI U
MTOBEPXHOCTHU BPALIEHUS, UX
CEUEHMsI, B TOM YHUCIIE C
MTOMOIIIBIO AJIEKTPOHHBIX
Cpe/CTB; yMEHHUE PUMEHSTh
CBOWCTBA r€OMETPUUECKUX
¢buryp, caMoCTOSATEIHHO
(opMyIMpOBATH OIPEACICHUS
n3ydaeMbIX QUTYp, BBIIBUTATH
THIIOTE3BI O CBOWCTBAX U
MPHU3HAKAX TEOMETPUIECKUX
¢uryp, 060CHOBBIBATh WIIN
OIIpOBEPraTh UX; YMECHHE
MIPOBOJIUTH KJIACCH(PUKALINIO
(buryp mo pazIMIHBIM
MIPU3HAKAM, BBIITOJIHSATH
He00XO0INMBIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHUS

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




[TPy18 ymeTs cBOOOIHO
OTIEpPHPOBATH MOHATHAMHU: TUIOIIAIb
burypsl, 00beM GUTYPBI, BETUYHNHA
yIJ1a, pacCTOSIHUE OT TOYKHU J0
TUIOCKOCTH, PACCTOSTHUE MEXKTY
NPSMBIMH, PACCTOSTHUE MEXKILY
TUTOCKOCTSIMH, TUIOIIAh Chepsl,
IUIOINAAb MOBEPXHOCTH THPAMHU/IBL,
NPU3MBI, KOHYCa, IWIHHIPA, 00beM
KyOa, MpsIMOYTOJILHOTO
napaieNienumne/1a, MupaMubl,
NpU3MBI, HWIMHAPA, KOHYCa, 1apa;
YMEHUE HaXOJUTh OTHOIIICHHE
00BeMOB TOAOOHBIX QUTYP

JleMoHCTpHUpYET yMEHHE
CBOOOJTHO OIIEPUPOBATH
MOHATHUSIMU: TIJIOIA]Th
¢burypsl, 00beM GUTypHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosiHAe MY TPSMBIMHU,
paccTosiHue MEeXIY
TUTOCKOCTSIMU, TIJIONIA b
cdepsl, IWIomaIh
MTOBEPXHOCTHU TTHPAMHU/IBI,
MPU3MBI, KOHYCa, IWIHHIPA,
0o0beM Ky0a, MpSIMOYTOJILHOTO
napaiesienunesa, MupaMuIbl,
MPU3MBI, IWIMHJPA, KOHYCA,
1rapa; yMeHrue HaXoIUuTh
OTHOIIICHHE 00HEMOB
110T00OHBIX QUTyp

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

[TPy19 ymets cBOOOAHO
OTIePHPOBATH TOHATHSIMU:
JBYDKEHUE, NTapajlIesIbHbIA epeHoc,
CUMMETpUS Ha MIOCKOCTU U B
IPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue Mo00us,
noJ00HBIE PUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MTO00HBIE
(GuUrypsl, B TOM 4uClie B IPUPO/JIE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE
MCIIOJIb30BaTh T€OMETPUUECKUE
OTHOIIEHHS, HAXOTUTh
reoMeTpUYeCcKUe BeTUUMHBI (JJIMHA,
yroJi, IUI0IIa b, 00bEM) IIPU
peLIeHUH 3a/1a4 U3 APYTUX Y4eOHbIX
IPEIMETOB U U3 pealIbHOM KU3HU

JleMOHCTpHUpYET yMEHHE
cBOOO/IHO ONEPUPOBATH
MOHATUSIMU: JIBUKEHUE,
NapajuIeIbHbIN IIEPEHOC,
CUMMETpHS Ha MJIOCKOCTHU U B
IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue mo100us,
10/100HbIE (PUTYPBI; YMEHUE
pacrio3HaBaTh paBHbIE U
10/100HbIE PUTYPBI, B TOM
4HClIe B IPUPOJIE, HCKYCCTBE,
apXUTEKType; yMEHUE
HCII0JIB30BATh
reOMeTpUYECKHEe OTHOIICHHUS,
HaXOJUTbh NT€OMETPUUECKHE
BEJIMYUHBI (JJTMHA, YTOJ,
JI011a/1b, 00BEM) TPU
pelIeHnn 3a1a4 U3 Ipyrux
y4eOHBIX IPEIMETOB U U3
peabHON KU3HU

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTtponbHbie paboThI
WunuBuayansHble
yueOHbIE€ TPOEKTHI
OpOHTAIBHBIN ONIPOC
OK3aMeH

[TPy20 ymeTb cBOOOIHO
OIEPUPOBATH MOHATUSIMMU:
NpSIMOYTOJIBHAS CUCTEMa
KOOpJAuHAT, BEKTOP, KOOPAWHATBI
TOYKH, KOOPJJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA
YHCII0, pa3IokKeHUe BEKTopa 1o
0a3uncy, CKaJIsIpHOE MTPOU3BEICHHE,
BEKTOPHOE MPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH; YMCHHE
HUCIIOJIB30BAaTh BeKTOpHBII\/'I )41
KOOPJAWHATHBIN METO ISl PEIICHHS
reOMETPUYECKUX 3a/1a4 U 3a/1a4
JPYTUX y4eOHBIX MPEJMETOB;

JleMOHCTpHpYET yMEHHe
cBOOO/IHO ONIEPUPOBATH
MOHATUSAMU: NIPSIMOYTOJIbHAS
crcTeMa KOOPAWHAT, BEKTOD,
KOOPAMHATHI TOUKH,
KOOpAWHATBI BEKTOpA, CyMMa
BEKTOPOB, IPON3BEACHNE
BEKTOpa Ha YHCIIO,
pasioXeHue BEKTOpa Mo
0a3ucy, CKasIpHOE
MIPOU3BEICHNE, BEKTOPHOE
MPOU3BEICHUE, YTOII MEXKITY
BEKTOpaMH; YMEHHE
WCTI0JIH30BATh BEKTOPHBIN U

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




OTICpUPOBATH MOHATHUSIMU: MATPHUIIA
2x2 u 3x3, onpeAenuTens MaTPHUILbI,
T€OMETPUYECKHI CMBICTT
OTpEeIeTUTEINS

KOOPJAWHATHBIN METO, IS
peLIeHNs TEOMETPUUECKUX
3a/1a4 ¥ 337124 JpYrux
y4eOHBIX TPEAMETOB;
OIIEpUPOBATH NOHATHIMH:
Matpuna 2x2 u 3x3,
OIIPEACINTENb MAaTPHLIBI,
F€OMETPUUYECKUN CMBICIT
ONIpEACIIUTEINS

ITPy21 ymeTs MOJI€NMpPOBaTh
peasbHbIE CUTYAllMH Ha SI3bIKE
MaTEMaTHUKH; COCTaBIISITh
BBIPA)KEHUSI, YPABHEHMUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIH C
UCIOJIb30BaHUEM allnapaTa
anreOpbl, HHTEPIIPETUPOBATH
HOJIy4EeHHBIH pe3yibTaT; CTPOUTh
MaTeMaTUYECKHE MOJIENH C
HOMOILBIO0 T€OMETPUUYECKIX
MOHSATHI U BEJIMYHH, PEIIaTh
CBSI3aHHBIE C HUMH NIPaKTHYECKUE
3a/1a4M; COCTaBJISITh BEPOSITHOCTHYIO
MO/JIENIb M UHTEPIIPETUPOBATD
MOJIyYEHHBIH pe3yNbTaT; peuarh
NPUKJIAJHBIE 33a]]a4d CPEICTBAMHU
MaTeMaTUYeCKOI0 aHallu3a, B TOM
YHCIIE COLUAIBHO-DKOHOMUYECKOTO
1 (PU3UYECKOTO XapaKTepa

JleMOHCTpHUpYET YMEHHE
MOJIETIUPOBAaTh peajabHbIC
CUTYAallUH Ha SI3bIKE
MaTEMaTHKH; COCTaBIIATh
BBIPQ)KECHM S, YPABHEHH,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33[1a4H, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEIIN C
HCIOJIb30BAHUEM aIlIapara
ayreOpbl, HHTEPIPETUPOBATD
IIOJIyYEHHBIN pe3yJsIbTaT;
CTPOUTH MaTEMaTUYECKUE
MOJEIH C TOMOLIBIO
TFE€OMETPUUYECKUX MTOHATUH U
BEJINYUH, PEIIATh CBSI3aHHBIE C
HUMH NIPAaKTUYECKUE 3aa4H;
COCTABJISITh BEPOSTHOCTHYIO
MOZEJIb U UHTEPIIPETUPOBATH
IIOJTYYEHHBIN pe3yJIbTaT;
peuaTs IpUKIaJaHbIe 3a1a4i
CpelCcTBaMU MaTEMaTUYECKOIrO
aHajau3a, B TOM 4HCIIe
COLIMATIbHO-)KOHOMHUYECKOTO H
(U3MYECKOro Xapakrepa

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padoThl
KonTposbHabie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pPOHTAIBHBIN OIIPOC
DK3aMeH

[TPy22 ymeHue BbIOUpaTh
MOAXOJAUINM METOJ JUIsl PEILICHUS
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTEMaTUKHU B U3yUYEHUHU
MIPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIEHUI; YMEHUE
pacrio3HaBaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKHU B UICKYCCTBE, YMEHUE
MPUBOJUTH PUMEPHI
MaTEMaTUYECKUX OTKPBITUI
POCCHIICKON U1 MUPOBOM
MaTEMaTUYECKON HAyKU

JleMOHCTpHUpYyET YMEHHE
BBIOMPATH MOJAXOAALINNA METO
JUISL peIeHUs 3a/1a4u;
IIOHUMaHHE 3HaYUMOCTHU
MAaTE€MaTHKHU B U3yYEHUU
MIPUPOJHBIX U OOIECTBEHHBIX
MPOLECCOB U SIBICHUI; YMEHUE
pacIro3HaBaTh MPOSIBIICHUE
3aKOHOB MaTEMAaTUKH B
HCKYCCTBE, YMEHUE IIPUBOAUTH
MIpUMEPBI MATEMATHYECKUX
OTKPBITUHA POCCUMCKON U
MHPOBOM MaTeMaTH4EeCKON

HayKH

YeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTtponbHbie paboThl
NuauBunyanbHbIe
y4eOHbIE TPOEKTHI
@pOHTAIBHBIN OIPOC
OK3ameH

2. KoMIJIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEACTB.

2.1. Tekymuii KOHTPOJIb




KontpoabHasi padora Ne 1 (BX0AHOM KOHTPOJIb)
Bapmanr 1.

1. Haiiiure 3HaueHue Bopaskernms: (4,9 - 107°)(4 - 1079)

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

4. B xopoOxe 14 makeTHKoB ¢ 4YEPHBIM YaeM 1 6 TaKETUKOB ¢ 3e1¢HbIM yaeM. [laBen
HayraJ BbIHUMAET OJIMH MakeTHK. KakoBa BEpPOATHOCTH TOr0, YTO 3TO MNAKETHUK C
3€JIEHBIM YaeM?

_ 2
5. Haiinure 3nauenue a no rpaduxy ¢pynkmuu > — +hx+ ¢ u300paskeHHOMY Ha
PHUCYHKE.
YA/
1
O box
1)—1 2)1 3)2 4)3

2
6. Pemmite mepagencteo: < 201
B omseme ykaoicume HoMep NpasuibHO20 6aPUAHMAL.

1y(—e2=19) U (19; 4-e0)
2)(—o0; =19 U [19; +-o0)

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

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

Bapuanr 2.
24

1. Halinute 3Ha4eHUE BBIPAKEHUS: 3,2-2



16 4

o e An— 2
2. Hatinure 3HaueHue BBIPaXKCHUS. 4a —a

13+§:x+1.

a HpHCl = —12.

3. Pemute ypaBHEHHE:
4. PoauTenbCKUil KOMUTET 3aKynmuil 25 TMa3ioB i1 MOJAPKOB JETAM Ha
OKOHYaHWe roga, u3 Hux 15c¢ mammuamu u 10 ¢ Bugamu roponos. [logapku
pacrpenensitoTcs ciydaitHeiM 00pa3zom. Haitaute BeposTHOCTH TOrO, uyTOo ToJse
JIOCTAHETCS Ma3Jl ¢ MAIUHOM.

_ 2
5. Haiinure 3HA4YEHHUE a 110 rpaduky dynxn Y~ X +bx+ c
N300pakKEHHOMY Ha PUCYHKE.
| YA/
1
O boooox
1)1 2)1 3)2 4)3

6. Pente HepasencTso 9% —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 Tpedynxy ObUIO OTBEeACHO jaBa ydacTka. C
nepBoro yuactka codpanu 105 11 rpeunxu, a co BTOPOro, mioiajas KOTOporo Ha
3 ra Oonbmie, codpanu 152 1. Haifnure mmomanb KaXKIoro ydacTka, €CIH
W3BECTHO, YTO YPOXKAMHOCTh TPEUMXU Ha MEPBOM ydacTke Obiia Ha 2 11 ¢ 1 ra
OoJbIIIEe, YEM HA BTOPOM.

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

I '

KontpoabHas padora Ne 2
Tema. IIpsimblie U VIOCKOCTH B IPOCTPAHCTBE.



B-1
1. [Ipssmeie AB, AC u AD nionapHo
NepIeHINKYIApHbL. Haiinure nmuny
orpe3ka CD, ecitu AB=5cm, BC=8

CM,
AD =6 cm.

2. BepxHue KOHIBI ABYX BEPTUKAIBHO
CTOSIIIUX CTOJIOOB, y/IaJICHbI Ha
paccrosinue 3,4 M U COCIMHEHBI
nepeKyIanHon. Beicota oqHOTO
cTosibas,8 M, a npyroro 3,9 m.
Haitgure nnvuHy nepexiiaInHbl.

3. VI3 TOUYKH K MJIOCKOCTH MPOBEICHBI
JIB€ HaKJIOHHBIe. HatinuTe qjnHbI
HaAKJIOHHBIX, €CJI1 HaKJIOHHBIE
OTHOCATCS Kak 1:2, a mpoekuuu
HAKJOHHBIX PaBHBI 1 cM 1 5 cM.

B-1l
1. [Ipsmeie AB, AC u AD nomapHo
NePICHANKYIApHbI. Haliure jmHy
otpe3ka CD, eciu AB=3cm, BC=7
cM,
AD =5 cm.

2. Ilposonoxka mqmuHON 15 M
IPOTAHYTa OT cTOJ0A, TJIe OHA
IPUKPEIUIEHA Ha BBICOTE 8§ M OT
NOBEPXHOCTH 3€MJIH, K JIOMY Ha
BeicoTy 20 M. Haiinure pacctosiHue
OT JI0Ma JI0 CToJI0a

3. VI3 TOUYKH K MJIOCKOCTH HPOBECHBI
JIBE HaKJIOHHBbIC. Haliaune njuHbI
HAKJOHHBIX, €CJIU HAaKJIOHHBIC
OTHOCATCS Kak 1:2, a npoeKkuuu
HaKJIOHHBIX paBHbBI 1 cM U 4 cMm.

KonTpoJannasi padora Ne 3
Tema. KoopauHaTbl M BEKTOPBI B IPOCTPAHCTBE.

B-1
1. Bepmunsl TpeyrojiibHuka ABC

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

Haitgure nnuny Mmeauanel AM .

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

3. [Ipu xakoM 3HAYEHUH N BEKTOPBI
a(2;5-1) u b(n;31) B3auUMHO
NEePIEHIUKYJISPHBI?

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.

5 Haupure nnomanes Tpanenuy,
BEPLIMHBI KOTOPOH UMEIOT KOOPAUHATHI

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

2. Bwraucnure yroy Mexmay npsSIMbIMHA
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 JIJIMHA BEKTOpa
a(m;3;—m) He mpeBoCcXoauT 9?

4 Jlanbl BEKTOpPHI 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.

5 Haiigure muiomane Tpanenuu,
BEPLIMHBI KOTOPOH UMEIOT KOOPAUHATHI




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

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

Konrpoabnasi padora Ne 4
Tema. OcHoBbI TPUTrOHOMETPUHU. TPpUroHOMeETPUYECKHE (PYHKIIUH.

B-I

1 Beruuciure
25in870° + /12 c0s570° —tg60°

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

3 JIoKa)Kute TOXKAECTBO
CIOX_ _ cos? x
tgx + ctgx

4 BplMuCIUTE  cos>” +sin ~-
12

12

Bl

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

2 YHPOCTI/ITL BBIPaAXKCHUC
cos(% +t)ctg(-t)
. T
sin(= -t
(51

3 Jlokaxute TOXAECTBO

1K gin2x

tgx + ctgx

4. Bbluncaure sip % _gin %
10 10

KonrpouabHas padora Ne §
Tema. IIpousBoanas GyHKIMHU, €€ IPUMEHEHME.

B-1
1. Haitgure f'(x)u f'(x,), ecau
f(x)=-5x" +4x* +6x*> —2x+3,x, =1
2X+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. [lpsimasiy = 7x - 5 mapasnienbHa
KacaTeJlbHOU K rpaduKy GyHKIUU

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

KaCaHMA.

B-1I

1.Hatigure f'(x)m f'(x,), ecnm
f(x)=3x>-12x2 + 6x + 2, X, =1
2x+1
X—3
3. Haiigure sxcTpemMmyMbl QyHKIIMH
f(x)=-2x> + 4x+1

4. Uccnenyiite QyHKIUIO U
MOCTpoiTe ee rpaduk

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

y=x*-3x +1

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

KonTtpoJuabnas padora Ne 6
Tema. MHOTOrpaHHUKM M TeJIa BPallleHUs

B-1

| Bl



1. Haitaure BBICOTY MPAMOYTOJIBHOTO
HapaJuIeNeNuIe a, CIIU CTOPOHBI

OCHOBaHUS 2 U 4, d IMaroHajb €ro paBHaA

3\/5 CM

2. OcHOBaHUE MPSMOUN TIPUIMBI —
MPSIMOYTOJIBHBIN TPEYTOJIBHUK C

0
KaTeToM 6 CM M OCTPBIM yTJIoM 45 .

BricoTta mpu3mbl paBeH 8 cMm. Haiiaure

IJIOIIAIb TIOJTHOM TOBEPXHOCTH
IIPU3MBI.

3. IlpAMOyTONBHBIN TPEYTOIBHUK C

KaTEeTOM 5 CM W TMIOTeHy30i 13 cMm.

BpalllaeTcsi BOKPYT OOJIBIIETO KaTeTa.
Halinnte miomanb 0CEBOrO CEUEHUS
MOJIYYCHHOT'O TEJIa BPaILCHUS.

1. Pe6Gpa mpsiMOyTroabHOTO
napajjieJenune/a, BhIXOIAIINE U3
OJHOM BEPIIHNHBI, paBHHI 2, 3, 6.
Haiinure ero nuarosaib

2. B npaBUiIbHON YETHIPEXYTOJIbHON
NMpaMHUJie CTOPOHA OCHOBaHUA 6 CM,
I0IAaab OOKOBOM MOBEPXHOCTH B
JIBa paza O0JblIe IO
ocHoBanus. Haiimute amodemy
OOKOBOI1 rpaHu

3. KBazgpar ¢ quarosaipio 3/2 ¢M
BpAILIAETCA BOKPYT OJIHOM U3 €TO
cropoH. Haiigure miomanas 0oceBoro
CEUCHUS TTOJYYEHHOTO Teja
BpAILICHUA.

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

B-1

1. lokaxkure, uto GpyHkmus F(X)
ABJISIETCS IEPBOOOPA3HOM JJ1s1
¢ynkuuu f(X), ecru:

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

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

3. Brruncnure onpeaeneHHbIN
MHTETPAL:

2) _T4dx; 6)j§dx; B) [ (x+2)dx.

4. Haitnure Ty nepBooOpasnyto F(X)
TSt QYHKITUU

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

5 . Beruucnure mwiomnans GUrypsl,
OTrpPaHUYCHHYIO JTUHUSIMHU
y=x*y=0x=1x=3

B-1I

1. lokaxkute, uto GpyHkuus F(X)
SIBJISIETCS IEPBOOOPA3HOM JJIst
¢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:

a) j'de; 6)i§dx; B) i(x+3)dx
2 0 1

4. Haitnure Ty nepBooOpasnyto F(X)
JUTsl PYHKIUU

f(x) =3x? + 4x, rpaduk KOTOpOii

npoxoauT yepe3 Touky A(1;5).
5. Beruucnure miomaas GUrypsl,
OTpPaHUYEHHYIO JTUHUSMHU

y=x*y=0,x=1x=2



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

B-1 B-1l

3 2 3 5 2 1

1. Berunciure 92 4273 -16 ¢ 1. Berunciiure — 164 +27¢-9 2

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

V438 Y3427

3. Ympocture BoIpakeHHe: a) 3. Ympocture BoIpakeHHE: a)
V5=V3 5 8 ez 5 3

V45 -27 i3 V48 +4/32 5

4. BeiHECUTE MHOKUTEIIb U3 - 101

3HaKa KOpHs: a) /56
€Clii a >0

6) 46254°b,

4. BelHECHTE MHOKUTEND U3 - o1

3HaKa KOpHS: a) 72

6) 4/256ab",

eciau b>0

Loy 1y oo Y
5. Beruuciure: £72—32] +(72+32J 5. Beruncnure: £62+22) +[62—22]

KonTpoabnas padora Ne 9
Tema. Iloka3areabHas pyHkuus. PemieHue nokasareJbHbIX YPABHEHUI.

B-1 B-1I
1. Pemure ypaBHeHue: 3% +2-3* =15 1. Pemmmre ypaBHeHHE: 4* —3-2" +2=0;
2. Pemure ypaBHEHHE:

x—1 x
2.2 —4-(3] +1=0.
3 2

3. Pemnte ypaBHEHHE:
5x+2 _5*¥ =12

2. Pemure ypaBHeHME:

x—1 x
5@ _9.(§j 320
6 5

3. Pemmre ypaBHEeHUe
9% —7-3% =18

4. Pemnre ypaBHEHHE:

1) (6x—2)x+1 — (%)x . 36x+3;

2)3-4% +2-9% =5.6",

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

KonrpoabHast padora Ne 10
Tema. Jlorapupmuyeckas pynkuus. Pemenue sorapupmuaeckux
YPaBHEHUH.



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

1. Hatingure o0siacTh onpeneieHus
p yHKIMI y=Ig 4x+5|.

dyrxupn Y=1lg/5x-31.

lg*x+2lgx=38 419° X—2=1g X~

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

KounrpouabHas padora Ne 11
Tema: DiieMeHTbI KOMOMHATOPUKH, CTATUCTHKH, TEOPUH BEPOATHOCTH

B-I

1. B cronosoit ectb 4 Buaa Oymouek u 3 Buaa koe. CKOJIBKO CyHIECTBYET
BapUAHTOB 3aBTpaKa JjIsl CTYJICHTA, €CJIM OOBIYHO OH TOKYIIAeT OJIHY OYJIOUKY U
oauH Kode?

2. B smuke nexat 12 mapukoB, ABa U3 KOTOPhIX Oeible. KakoBa BPOSITHOCTB
BBITAILUTh HayTa:
a) Oenbiii mapuk? 0) aBa OenbIX Mmapuka( BHITAIIEHHBIA IIAPUK B SAIMIUK HE
BO3Bpaniaercs)?

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

a) 00beM BBIOOPKH; 0) pa3Max BHIOOPKH;

B) MOy, Me/IMaHy, cpeaHee 3HaueHue BbI0opkU. [TocTpoiiTe MOJUTroH 4acToT.

4. B xopoOke nexar 36 kKapTO4eK, Ha KOTOPBIX 3amucaHbl yncia ot 1 mo 36.
KakoBa BeposiITHOCTH TOTO, YTO Ha Hayraj B3sITOW KapTo4yke OyIeT 3amucaHo
4UCIIO, KOTOpO€e
a) kpatHo 4; 0) HEe KpaTHO HU YUCITY 2, HU YuCity 37

5. CKOJIBbKO pa3MYHbIX YETHIPEX3HAUYHBIX YHCENI MOXKHO COCTaBUTH U3 1udp 0,
1,3, 5,7, ecnu B KOKJIOM YUCJIE HU OJHA U3 IU(P HE MOBTOPSETCS?

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

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

B- Il

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

2. B Baze nexar 15 koHder, msATh M3 KOTOpbIX IIOKoJaaHble. Kakosa
BPOSITHOCTb BBITALIUThH HAYTa/:

a) MIOKoJIaIHYI0 KOH(peTy? 0) TpH MIOKOJa HbIe KOH(ETHI?

3. Jlana BpIOOpKa KOJMYECTBA HOBOPOXKICHHBIX B ropojie A Ha MPOTSKEHUU

mecata  gHen: 56, 49, 51, 46, 48, 50, 46, 48, 49, S5I.



Haiinure:

a) o0beM BBIOOPKH; 0) pazMax BHIOOPKH;

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

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

5. CKOJBKO pa3iNMUYHBIX YETHIPEX3HAUHBIX YHWCEN, KPAaTHBIX IISTH, MOXKHO
coctaBuTh u3 mudp 1, 3, 5, 7, 9, ecnu B KaxaAOM 4YuciIe HU OnHA U3 1Udp HE
noBTopsierca’?

6. B kmacce 12 yuammxcs, U3 HUX 5 YBJIEKAIOTCS KJIACCUYECKOM MY3BIKOM.
Haiinute BeposSTHOCTH TOTO, YTO W3 TPEX BBHIOPAHHBIX HAYTA] YYAIIUXCS
a) IBOE - JIIOOMTENM KJIACCUYECKOM MY3bIKM? O) HE MeHee ABYX OyayT
TO0UTENAMU? KIIACCUYECKON MY3BIKH ?

Kourpoabnasi pa6ora Ne 12
Tema: YpaBHeHMS M HEPABEHCTBA.

B-1

1. Pemure ypaBHEHHE
2x+3  x-3
X2 —2x  x?+2x

2. JlaHo ypaBHEHUE

2c0s” X +25sin 2x =3

a) Pemnre ypaBHeHue

0) YKkaxxute KOpHU JAHHOTO
ypaBHEHUs, IPUHAIICKAIIINE
IPOMEXKYTKY [_ 37, ﬂ}

27 2
3. Pemure HepaBeHCTBA!
(X=2)(x+2) <0

x—-3
log,s(3x+1) <2

L))

Kpurepuu oueHuBanus:

B-1I

1. Penmre YPaBHCHHC
2x+4 x-4
2 T2 =0
X°—X X°+X

2. JlaHo ypaBHEHUE

2sin x* +3cosx =0

a) Pemnre ypaBHeHue

0) YKaxxute KOpHU JAHHOTO YpaBHEHUS,
NPUHAIKAIINE TPOMEKYTKY [47,57]

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

log, (1,6x+36,8) > -2

6
8x2+7 > 83x+5

KauecTBeHHas oLleHKa WHANBUYAJIbHBIX
PesynpratuBHOCTH .
00pa30BaTeNIbHBIX JOCTH)KCHUN
(IpaBUIIbHBIX OTBETOB) »

OTMETKA BepOaIbHBINA aHAJIOT
BeimonHeHo 4 3amaHus S OTJIIMYHO
BeimmonneHo 3 3amaHus 4 XOpOLIO

BeinonHeHo 2 3amaHus 3 yJIOBJIETBOPUTEIIBHO




‘ 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 TOXIAECTBO 3. JlokaxuTe  TOXIECTBO
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 mpsIMOYTOJIBLHOTO Tapai-
JIeJIenuIeaa, BEIXOAAIIUE U3 OQHOMN
BEpUINHBIL, paBHbI 2 U 3. O0beM na-

5. Konyc Bnvcas B IIUIHH/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 ”TOrOBO KOHTPOJIbHON Pad0ThI

KadecTtBeHHas olieHKa MHANBUIYATbHBIX
PesynpratuBHOCTH .
00pa3oBaTeNbHBIX JOCTHKCHUM
(IpaBUIIbHBIX OTBETOB) »
OTMETKA BepOAIbHBIN aHAJIOT
Brmmonaeno 7 3amaHuit 5 OTJINYHO
Brinmonneno 5-6 3amanuit 4 XOPOIIO
Brinonneno 4 3amanuii 3 YIOBJIETBOPUTEIBLHO
Brinonneno menee 4 3ananuit 2 HEYJIOBJIETBOPUTEIILHO




3amanus I MOATOTOBKM K KOHTPOJILHOM padoTre

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.

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

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

a) Jlokaxwute, uto AD mapajuieasHo o.

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

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

a) Jlokaxwure, uto MA u BC ckpemmBaromuecs npsimMple.

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

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

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

a) Jlokaxute, yto MN napajuienbHO o.

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

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

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

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

BexTopsbi

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

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

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

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

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

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

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

MHOrorpaHHUKH U TeJIa BpalleHUus!

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

2. bokoBoe peOpo MpaBHIIbHON YETHIPEXYTrOJbHOW MUpaMHIbl paBHO 4 cM U
00pa3yeT C MIOCKOCThIO OCHOBAaHUA YTOJ .



a) Haiinure BBICOTY TUpaMUbL;

0) HaliguTe miomaab O0KOBOM MOBEPXHOCTU IMUPAMHUIBI.

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

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

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

a) Haiimute 60xoBOE peOpO MUpaMUIbL;

0) Haiinure miomaas O0KOBOK MOBEPXHOCTH MUPAMUIBI.

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

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

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

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

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

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

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

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

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

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

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

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

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

KomOunaTopuka



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

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

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

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

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

6. ¥ onHOro mKOJIbHUKA UMEETCSl 7 pa3iMyHBIX KHUT 1 oOMEHa, a y Jpyroro
16. CxonpKMMH cIOCOOAMHM OHM MOTYT OCYIIECTBUTH OOMEH: KHUTAa Ha KHUTY?
JIBe KHUTY Ha JBE KHUTU?

/. CKOJIIBKMMHM CHOCOOaMH MOXHO PpacHpeleiuTh 15 BBIIYCKHMKOB IO TpEM
pailoHaM, eciau B OJHOM M3 HHUX HMeeTcs 8, B JIpyrOM 5 M B TpeTbeM- 2
BaKaHTHBIX MecTa?

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

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

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

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

12. Tlpubop comepKUT NBE€ MHUKpPOCXEeMbl. BepoATHOCTH BBIXO/IAa M3 CTPOS B
teuenue 10 net nmepBoit mukpocxemsl paBHa 0,07, a sropoit 0,10. 3BecTHO, 4TO
U3 CTPOS BBIILIA OHA MUKpocxema. KakoBa BEpOATHOCTD , YTO BBILUIA U3 CTPOS
nepBasi MUKpocxema?

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

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

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

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



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

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

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

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

3. IlpoMeskyTOUYHAS aTTECTALMS

JK3aMeHalMOHHas padora Ne 1
Bapuanr 1

1. Beruucaure; 3574 -7%7:57°7,

612,5x+2 — 1

2. Pemnre ypaBHEHHUE: .
yp 216

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

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

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

5sin 98°
sin49° -sin41°

8. Konyc Bmucan B mwmHAp. OO0beM O

KOHyca paBeH 5. Haiinute 00beM LMIMHIpA.

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

12x% —31x +14
<0
4x% +3x-1

7. Haiipure 3HaYE€HUE BBIPAKECHUS

10. Pemmte HepaBEHCTBO:



Bapuant 2

1. Beruuciaure 53T 5T . 27

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

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

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

5. Haiiaure TouKy MUHUMYMa QYHKIAU Y = 9X* — X°.

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

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

aBHO 2.
p A =
» OTT

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

8. Haiinnre 00beM V yactu
HUJIMHIPA, n300paxeHHON Ha

pucynke. B oTBeTe yKaxuTe %

(pa3mepbl yKa3aHbl HA YEPTEKE).

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

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

JK3aMeHalIMOHHAsI padoTa Ne 2
Bapuanr 1

1 1)\2

. 23.24
1. Haiinnre 3HaUYe€HHE BBIPAXKEHUS 77




10sin 6«

2. Hatinure
3c0s3a

, ecinn sin3a=0,6.

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

Benukoi OreuecTBEHHOI BOWHE.

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

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

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

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

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

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

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

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

Bapuanr 2

(3x)° - x~°

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

Ay

<

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



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

4. Haiinute KOpeHb ypaBHeHHs 2% =64,
5. Haiigure TouKky MUHUMYMa QYHKIHA Yy = 9x* — x°.

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

1 1
7. Pemure HepaBeHcTBO 16 4 —-9-4 2+1>0.

S

T-=-4---4

8. B OCHOBaHMM MNpPAMON MNPU3MBI JICKUT
MPSIMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu

-
;-

-ale

@

6 u 8. boxoBbie peGpa paBHbBI E Haigure
T

00BeM IHWJIUHJIpA, OMUCAHHOTO OKOJIO 3TOM
IIPU3MBL.

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

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

6) VEKaxxure KOPHU JaHHOTO YpaBHCHUS, IPUHAJICKAIINE IIPOMEKYTKY

[-27,-7]

1 10\

1. Berumcnure: 93 .93
12 9

2. Pemmre ypaBuenue: log, (7 —X) =2
7

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

4. Ha pucynke uzoopaxen rpaduk ¢pynkuuu Y = f(X), onpenenenHoit Ha uatepsaie (—2; 12).
Haiigure cymmy Todek sxctpemyma ¢yukiuu f(X),.

Ny

w = fi=x])




5. Haiimure Kakyro-au0yab» nepBooopasnyio GyHkiun f (x) = 4x® — x* + 2, KOTOpast IPUHAMAET

OTPHULIATCIIBHOC 3HAYCHUE IIPU x =1

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

7. Peminte HepaBEHCTBO:
2x—-3

8. Pammycel nByx mapoB paBHbl 6, 8. Haiinure
pamuyc mapa, IUIOMIAAb IMOBEPXHOCTH KOTOPOTO e

paBHa CymMM¢E nnomaﬂeﬁ Hux HOBCpXHOCTeﬁ v ‘ '

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

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

T
0) YKaxuTe KOPHHU 3TOTO YpaBHEHUS, TPUHAJICKAIINE OTPE3KY {—7;—7rj

Bapuanr 2
/101
1. Beruuciure 0’5—
2 —~/10

—3+X
2. Pemmre ypaBHEHUE (gj =512

3.. Haiinure 3nauenue Boipaxkenust 5-Sin(a —7z)—-11- COS(%T + aj, eciu Sin ¢ =—-0,25

4. Ha pucynke wuzoOpaxeH rpaduk QyHK- e |yi ﬂlx )|

muu ¥ =f ':-*'], OTIPENICTICHHOW Ha WHTEpBaJe / \
(—6; 8). Onpenenure KOIMYECTBO LEJIBIX TOUEK, |

B KOTOPBIX MTPOU3BOTHAS byHKINH  — é - =
MOJIOKUTEIbHA.

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

6. OgHa HMIMHIPHYECKas KPY)KKa BIBOE BBILIE BTOPOM, 3aTO BTOpasl B IOJITOpa pasa MIupe.
Haiinute oTHOMEHNE 00beMa BTOPOM KPYKKH K 00BEMY TTEPBOM.

2—(x—6)"

<02
5(x—6) " -1

7. PemuTe HEpaBEHCTBO



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

9. Haiinmute HauMmeHbllee 3HaYeHHe QyHKIME Y = X° —2X* + X+3 Ha oTpe3sKe [1;4].

10. Pemmure ypaBHenue (C0S—1)(tgx+ \/5)\/ cosx=0

JK3aMeHALMOHHAasA padoTa Ne 2

Bapuant 1
6 .77

1. Belunciure: =20
4231

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

3. B ¢upme takcu B manHbIi MOMEHT cBOOOAHO 20 MamuH: 10 YepHBIX, 2 KENTHIX U 8 3eJICHBIX.
[To BBI30BY BbleXajla OJlHA M3 MalllMH, CIy4alHO OKa3aBLIascs OJM)KE BCEro K 3aKa3uulle.
Haiinure BEposATHOCTB TOTO, YTO K HEN IIPUENIET 3€JICHOE TAKCH.

4. Ha pucynke n3o0paxén rpapux GpyHKIUN i ! ¥

y = f(X) . Dynkus ‘E

F(x) = x* +30x° +302X—% — OJlHA W3 %ﬁ

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

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

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

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

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

_-—"'-J\"'h-..
=1 = =

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



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

o<
9. Pemute cucreMy HEpaBEeHCTB =

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

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

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

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

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

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

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

6. JIBa peOpa npsIMOYTOJILHOTO TIapaslIeIICIHIIe 1A, ,
BBIXOJIAIIIME U3 OJHOM BEPILIMHBI, paBHbI 2, 3. |

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

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




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

sinx —siny =1,
7

0l ety —
9. Pewunre cucremy ypaBHeHHﬁ:{ sin“x +cos”"y = 1.

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

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

JK3aMeHalUMOHHasA padora Ne 3

Bapuanr 1
1. Beruucaure; 35*°.7°7:573°
612,5x+2 :i
2. Pemte ypaBHEHHE: 216

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

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

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

5sin 98°
sin 49° -sin 41°

7. Haiipute 3HaUE€HUE BBIPAKECHUSA .

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

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

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

4x% +3x -1

10. Pemmte HepaBEHCTBO:




Bapuanr 2

1. Beruuciaure 5371 g7 . g27

—3+X
2. Pemute ypaBHEeHUE (%j =512

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

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

3

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

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

.51

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

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

\Y
pucyHke. B orTBere ykaxure A

(pa3mepbl yKa3aHbl HA YEPTEKE).

9. HaiimuTe KOpeHb ypaBHEHHUS

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

JK3aMeHAllMOHHaA padora Ne 4

Bapmuanr 1

1 1)?

25,22
1\2/5

1. Halinute 3Ha4eHUE BBIPAKEHUS



10sin 6

2. Hatigure 3C0S3a | ecnu sin3a =0,6

log,(5—x)=2log, 3

—3x%*+2

3. Haitgure xopeHb ypaBHEHHS

3
4. Haiinure Touky Makcumyma gyaxmun Y = X

5. HaiinuTe Kakyio-HHOYIb epBoobpasnyo ¢yrkimm | (X) = 4 =x"+2

MMPUHUMACT OTPpUIATCIIBHOC 3HAYCHUC IIPH x=1

, KOTOpad

6. Haiimute o00BeM  MHOTOTpaHHHKA,
BEPIIMHAMU KOTOPOTO SIBJISTFOTCS
touku A, D, A;, B, C, B;  mipaMOyroJibHOTO e R =
napanenenunena ABCDA;B;C;Dy, y L7
xotoporo AB=3, AD=4, AA,.5. 4 =
2x% —6x
22 TP <x

7. Pemmre HepaBeHCTBO X —4

8. BblcoTa KOHyca paBHa &, a [JIuHA
obOpasyromiedt 10. Haliqute mioiaab oceBOro

CEUEHMSI 3TOr0 KOHYca.

6x?2,

3 .
9. Halinure nanbonpinee 3Hadenue pynxiun Y =% ~ [-3:3]

Cos2x=1- cos(% - xj

Ha OTpe3Ke
10. Pemmre ypaBHeHmHe

0) Ykaxxute KOPHU ITOTO YpaBHEHUS, IPUHAIJICKAIINE OTPE3KY {

Bapuanr 2

3 _
(3x)°-x°
) -10 4
1. Haitnute 3HayeHue BoIpakeHus . X - 2X

7cos(7z+/3)—23in(%+ﬂj cos,b’:%

2. Haiinure 3HaueHHE BBIPAKCHHS , €CJIN

3. Haifzute KOpeHb ypaBHeHus 2 = 64

. y=9x* - x°
4. Haiinute TOUKy MEHUMYyMa (QYHKIIHN

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

5. SIBnsiercs nmu QyHKUUSA nepBooOpa3Hoil pyHKIUU

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



6. B mpaBuiibHO#1 ueTsipexyronbHoi nupamuge SABCD touka O — meHtp
ocHOBaHus, S — BepinHa, SO = 15, BD = 16. Halinute 6oxoBoe pedpo SA..

1

7. Pewnre Hepasenctso 16 2-9-4 24120

8. B ocHOBaHMM TIPAMON TIPU3MBI
JICKUT MPSIMOYTOJIBHBIN TPEYTOJbHUK

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

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

_y3_ 9y2
9. Haiizute HamMenbluee 3HayeHne Gpyrkmun Y =X —2X +X+3 g orpeske

[L4]

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

Kpurepuu oueHuBanus

KadecTBeHHas orneHka WHANBUTyaTbHBIX
Pe3ynbpraTtuBHOCTH .
00pa3zoBaTebHBIX JOCTHKCHHUI
(MpaBUIBHBIX OTBETOB) >
OTMETKa BepOabHBIN aHaJIor

Bremonneno 9-10 3aganuii 5 OTJINYHO
Brimonneno 7-8 3amanuii 4 XOPOIIIO
BrinosnHeno 5-6 3aganuii 3 YIOBJIIETBOPUTEIBHO
BrinosiHeHo 4 1 MeHee 3aJaHuii 2 HEYJIOBJIETBOPUTEIHHO




