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1. MACHOPT ®OHJIA OLHEHOYHBIX CPEACTB
1.1. O0sacTe npuMeHenust GOHAA OLEHOYHBIX CPEACTB

CDOHI[ OOCHOYHBLIX CPCIACTB MpCaAHa3HA4YCH MJIs1 KOHTPOJA HW OLICHKH

o0pa3oBaTeNbHBIX  JOCTIKEHUW  CTYIIEHTOB, OCBOUBIIMX IporpamMmy yudeOHO
JUCUUIUTAHBI «MaTeMaThuKa»



1.2. @opMbl TeKyllero KOHTPOJISI W NPOMEXKYTOUHON AaTTecTAUNH IO
yueOHOoil JUCIUILINHE.

[Ipenmerom olieHKH cilyKaT yMEHHs U 3HaHus, npeaycMmorpenabie OKI'OC
cpenHero obiero oopa3oBaHus 1Mo AUCHUILUINHE «MaTemaTrnkay, HalpaBICHHBIC Ha
dbopMupoBaHue o0IUX U MPOPECCHOHATHHBIX KOMITETESHITUH.

[Tpu u3yuennn yueOHON NTUCUMILIMHBI IPEIYyCMOTPEHBI CAEAYOIINE BHIbI
TEKYILETO0 KOHTPOJISI 3HAHUM CTYJCHTOB:

YCTHBIN ONPOC — KOHTPOJIb, IPOBOAMMBIN IIOCJIE U3YyUYECHUS MaTepuasa B BUIE
OTBETOB Ha BOIIPOCHI, IMO3BOJIIET HE TOJIBKO MIPOKOHTPOJIIMPOBATh 3HAHUE TEMBI
ypOKa, HO ¥ pa3BUBaTh HABBIKK CBOOOJHOrO OOIIEHHUS, TPAaBUIILHON YCTHOM peun;

TecTsl - KOHTPOJIb, IPOBOAMMBIH I10CIIE U3YUEHHUsI MaTepralia, Pearoaaract
BBIOOP M 000CHOBaHUE MPABWIBHOTO OTBETA Ha BOIPOC;

MaremaTnyecKknuii ITMKTaHT — KOHTPOJIb, IPOBOJIUMBIN ITOCIIE U3yUYECHUS
MaTepualna u IpOBEPSIONIN 3HAHUE OTNPEeACNICHUN, TpaBmil, HOPMYII, TaOJIHII.

[TuceMeHHBIN KOHTPOJIb B (POPME CaMOCTOATEIHLHOM, KOHTPOJIBLHOW WITH
MPAKTUIECKOU PaOOTHI XapaKTEPU3YETCsl BHIMOTHECHUEM MPAKTHYCCKUX 3aJaHUH 110
OTJEIBHBIM TEMaM, IO3BOJISIET BBIIBUTh YPOBEHb YCBOCHUS TEOPETUIECKOTO
Marepuaia U yMEHUE IPUMEHSTh NIOJIyYEHHBIE 3HAHUS Ha ITPAKTHKE;

@opMOM aTTeCTAUU IO AUCUUIIIMHE SABISIETCS NUCbMEHHbIU 5K3ameH. ITorom
DK3aMEHA SIBJISIETCA OJHO3HAYHOE PEIICHUE «OTIIMYHO», «XOPOILIO»,
«YIOBJIETBOPUTEILHO», «HEYAOBIETBOPUTENBHO». /{7151 MOATOTOBKY K dK3aMEHY B
y4eOHOM IJIaHEe TIPEyCMOTPEHO MPOBEAECHUE KOHCYIIbTAIUH.

1.3. Pe3yabTarbl 0CBOCHHS YUeOHOM TUCHUILIMHBI, MOVIEKALME IIPOBEPKe

B pesynerate arrectanuu mo y4eOHOW UCHUIUIMHE OCYIIECTBISETCS
KOMILJICKCHAsl TPOBEPKA CICAYIOMMX YMEHUW W 3HAHUW, a TaKXKe JOCTHKECHUE
CTYJICHTAMU CIICIYIOIIUX TPEAMETHBIX PE3YJIbTATOB:



— cOpMHUPOBAHHOCTh TMPEJCTABICHUNH O MaTreMaTHKEe KaK 4YacTh MHUPOBOMU
KyJIbTypbl U O MECTE€ MATEMAaTUKH B COBPEMEHHOW IMBWIM3ALMH, O CIOCO0aX
ONMCAHUS HA MATEMATHYECKOM SI3bIKE SIBJIEHUM pEabHOTO MUPA;

— cOpMHUPOBAHHOCTh TNPEJCTABICHUNA O MAaTEMaTHYECKUX MOHATHSIX Kak o
BAKHEHUIIINX MAaTEMAaTUUECKUX MOJIEIISAX, MO3BOJISIONIMX OMUCHIBATh U U3Y4YaTh Pa3HbIC
MPOLECCHl U SIBIICHUS, TTOHUMAHUE BO3MOKHOCTHM AKCHOMATHYECKOIO MOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;

— BJIAJICHUE METOJAMM JIOKA3aTeJIbCTB W QAJITOPUTMOB PEUICHHS, YMEHHE HX
IIPUMEHSATH, IPOBOJNTH JOKA3aTEIbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BJIAJICHUE  CTAHJAPTHBIMH  NPUEMAMU  PEUICHUS  PALMOHAJIBHBIX WU
VppalUOHAIBHBIX, ITIOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUHN U
HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM
yuciae Ui TMOWCKA IIyTH PEIIEHUs W WUIOCTPALUMUA pELICHUsS YPaBHEHUU WU
HEPABEHCTB;

— c(OpMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTEMaTH4ECKOIro
aHaJu3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEJACHUE (PYHKIUMI,
WCIMOJIb30BAHUE TIONYYEHHBIX 3HAHUW [JI1 ONHCAaHUSI W aHaldu3a pPeajbHbIX
3aBHUCHUMOCTEH;

— BJIAJICHUE OCHOBHBIMU IIOHATHUSMH O IUIOCKMX UM HPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, X OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTb yMEHUS
pacrio3HaBaTh Ha 4epTekax, MOJICAX U B PeaIbHOM MHUPE T€OMETpUUECKUE (DUTYPHI,
MIPUMEHEHHUE U3YUYCHHBIX CBOMCTB reoMeTpuyeckux Guryp u dhopmyn s perieHus
TEOMETPUUYECKUX 3aJ1a4 U 33/1a4 C IPAKTUUECKUM COACPIKAaHUEM;

— c(OpMHUPOBAHHOCTh NPEJICTABICHUNA O NpoLeccax U SBJICHUSX, HMEIOIIHUX
BEPOATHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUDE,
00 OCHOBHBIX MOHSATHAX AIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHHI HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUA B MPOCTEUIIHUX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapPAKTEPUCTUKHU CITyYalHbIX BEJIMYNH;

— BJIAJCHHE HABBIKAMM MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPH
peneHnn 3aaad.

Taomumal

PesyabTaThl 00y4eHHs1: yMeHHS,

SHAHUA U oﬁmne KOMIICTCHIIUH

IToxa3aTesn oneHKH pe3yJbTaTa

dDopma KOHTPOJIA

U OICHUBAHUSA

AJITEBPA




VI1. Beinonssare apupMeTHIeCKue
JEUCTBYSI HAJl YACIAMH, COYETasi YCTHBIE
Y TUCbMEHHBIE TIPUEMBI;

V2. HaxoauTe npuOIKEHHbIE 3HAYCHUS
BEJIMYMH W IOTPEIIHOCTH BBIYHACICHHUN
(aOcomoTHAs M OTHOCUTENIbHAS);
V3.CpaBHUBATh YUCIIOBBIE BBIPAKECHHUS;

31. IIpaBuiia BeIYHCICHUS A0COMIOTHOM

OTHOCHUTEJILHOM NOTPEIIHOCTEN

32.CranaapTHBIN BUJ yncia

BBIIIOJIHEHNE NEHCTBUH C NECATUYHBIMA
1 OOBIKHOBEHHBIMU JIPOOSIMH,

BBIIIOJIHEHUE NEUCTBUN C
MPUOIMKEHHBIMU 3HAYCHUSIMH,
BBLIYHCIIEHHUE a0COIOTHOH u

OTHOCHUTEJILHOM ITOTPELIHOCTEM,
COOTBETCTBHE 3aIIMCH YHCIIA
CTaHJapTHOMY BUY,
-IIpencraBnenne 6ECKOHEUHOM
NEepUOJUECKON IpOOH B BUIE
OOBIKHOBEHHOM

-CpaBHEHHUE YHMCIIOBBIX BHIPAKCHUI

YerHblii onpoc,
MPAKTUYCCKHE
paboThI,
KOHTPOJIbHAS
pabora,
CaMOCTOsITeIIbHAS
BHEAYIUTOpHAs
pabora

V4. HaxonuTh 3Ha4€HUsI KOPHSI, CTETICHH,
norapudma, TPUTOHOMETPUUYECKUX
BBIDAKEHUII HAa OCHOBE OIpEACIEHUS,
UCTIONB3YS npu HEOOXOIMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA;
V5.11onp30Barbes npUOIMKEHHON
OLIEHKOM NpH NMPaKTUYECKUX pacyeTax;
33. CBoiicTBa KOpHS , CTETNIEHU U

norapudma

-BBIYHMCIICHUE KOPHSI N-OU CTEIICHH,
-IIPUMEHEHHUE CBOMCTB KOPHS N-OU
CTEIICHH,

-BBIYHCIICHUE CTEIIEHHU C
palOHAIbHBIM IIOKA3aTEeIIEM;
-IPEJICTABICHUE BBIPAKEHNUS B BUJIC
CTETEHH C PAallHOHAJIBHBIM I10Ka3aTeIeM
U B BUJIE KOPHsI N-O1 CTEIIEHU U3 YKCIIa,
-CPAaBHEHUE CTEIIEHHBIX BBIPAKCHUH,
IIPUMEHEHNE CBOMCTB KOPHSI N-01
CTETICHH ITPYU BBIYMCIIECHUSAX, ITPU
YIPOILEHNUN BBIPAKEHUN

- HaXOXkJIeHHe Jorapudma gucia

- TPUMEHEHHE CBOWCTB JOTapu(pMOB
py npeoOpa30BaHUM BbIPAKEHHI
-HaXOXE€HUE 3HaYECHUU
TPUTOHOMETPUYECKUX (QYHKILUH,
-BOCIIPOU3BEICHUE OCHOBHBIX
TPUTOHOMETPUYECKHUX HOpMYIT

VYeé. BrimonsaTte npeoOpa3oBaHus
BBIpQKEHUH,  mpuMeHss  (OpPMYIIBL,
CBSI3aHHbIE CO CBOMCTBAMHM CTEICHEH,
J0TapupMoB, TPUTOHOMETPUUYECKUX

(byHKIIHIA;

-palMoHaILHOE IPUMEHEHHE (HOPMYII,
CBSI3aHHBIX CO CBOWCTBaMM CTeTEHEl,
J0rapu(PpMOB, TPUTOHOMETPHUECKUX
byHKIMI Tpu peoOpa3oBaHUU
BBIPa)KCHU

HNmeTh npakTHYeCKU ONBIT:

Hcnonb3oBath npuodpeTeHHbIE
3HAHMSI M YMEHUSI B INPaKTH4YecKOoi
AeATeJJbHOCTH U NOBCEeIHEBHOM KU3HU:
[1O1. m1st npakTUYECKUX PACcUETOB 110

¢bopmynam, BkItodast GOPMYIIBL,

COZIep Kallie CTENCHH, PaIfKaIbl,
Jorapu¢mMbl 1 TPUTOHOMETPUYECKHUE
(bYHKIMHY, UCTIONB3YS TIPH
HEOOXOIMMOCTH CIIPaBOYHbIE MAaTEPHAIIbI
U IPOCTEUIIINE BHIYUCIUTEIbHBIC

BrlnonHeHyne npakTUY4EeCKUX pacyeToB ¢
NPUMEHEHUEM H3BECTHBIM (popMyI,
UCTIOJIb30BaHUE MPUOIMKECHHOM
OLICHKOM IpU IIPAKTUYECKUX pacdeTax

YcrHbIl onpoc,
MIPAKTHYECKHE
paboTHI,
KOHTPOJTbHAS
pabora,
CaMOCTOsITeNTbHAs
BHEayJAUTOpHAs
pabota




yCTpOWCTBa

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
NesITeIbHOCTD, ONPENENIATh METO/IbI
pelieHus nmpodeccuoHanbHbIX 3a/1a4,
OLIEHUBATh UX YPHEKTUBHOCTH U
Ka4eCTBO.

OK 3. IlpuHrMaTh perieHus B
CTaH/JAapPTHBIX U HECTAHAAPTHBIX
CUTYaLlUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisTh IOUCK, aHAJIU3 U

OIICHKY WH(pOpMaIIUK, HEOOXOAUMON st
MMOCTAHOBKH M PEIICHUS
npodeccuoHaNbHbIX 3a/1a4,
po(heCCHOHAITBHOTO M TNIHOCTHOTO
pa3BUTHA.

OK 6. PaGoTtath B KOJIEKTUBE U
KOoMaH 1, 9()(HheKTUBHO 00IIaThCS C
KOJJIETaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMHU.

OYHKIIMU U I'PAOUKHU

V7. BbluucnsaTh 3HaueHUE (QYHKLIHUU IO
33JJaHHOMY 3HAYEHMIO aprymMeHTa IpH
pasUYHbIX criocobax 3a1aHus QyHKINH;

-BBIYMCIICHUE 3HAYCHUH (DYHKIMIA 1O
3a/IaHHOMY 3HA4E€HHIO apryMEHTa

V8.Omnpenensatb OCHOBHBIE  CBOWCTBA
YHUCIIOBBIX (DYHKIUH, WIUTIOCTPUPOBATH
UX Ha rpaduKax;

-HaXO0XICHUC obnactu OIPECaACIICHUSA

byHKIIH
-HaxXOXKIEeHNE 00JIaCTH 3HAYECHUH

byHKIIH

-OTIpeIeNICHNe YETHOCTH U
HEYETHOCTH (PyHKIIMU
-HaXxOXKICHUE TIPOMEKYTKOB
BO3pacTaHMs, YObIBAaHHS

¥9. Crpouth rpaduku H3YYECHHBIX
GbyHKIMH, WILTIOCTPUPOBATh O TpauKy
CBOWCTBA 3JIEMEHTAPHBIX (PYHKIIMA;

34. OCHOBHBIE CBOMCTBA 3JE€MEHTAPHBIX

byHKIHIA

- moctpoeHue rpadukoB QyHKINH,
-COOTHOIIICHUE CBOMCTB JIEMEHTAPHBIX
byHKIUN ¢ UX rpadhuKkamMu

V10. HUcnonw3oBath TOHATHE (GYHKIIUN
JUIS. OMMCAHMSI M aHAJIU3a 3aBUCUMOCTEU
BEJIMYMH;

HNMeTb NpakTH4YeCKHil ONbIT:

HCII0JIb30BaTh MPUOOpPeTeHHbIEe 3HAHUS
" yMeHusl B NPaKTHYeCKoi
AeSITeIbHOCTH M MOBCETHEBHOM KU3HM:

I102. nmns  omucaHusd ¢ IOMOIIBLIO
GYHKIMHA ~ pa3NWYHBIX  3aBUCUMOCTEH,
MIPEACTABICHHUS 170'¢ rpagu4ecKu,
MHTEpIpeTany TPapHKOB.

- MPOBEACHUS UCCIIeNOBaHUS (DYHKIINH

-IIOCTPOCHUE TPAPHUKOB PA3THUHBIX
3aBHCHMOCTEH,
-YTeHHUE U MHTEpIpeTanus rpapuKoB

YerHbli onpoc,
MPAKTUYECKHE
paboThl,
KOHTPOJIbHAS
pabora,
CaMOCTOsITeNIbHAs
BHEAYIUTOpHAs
pabota




OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
TeSITeTbHOCTD, OTIPENENIATh METO/IBI
pereHust mpo(eCcCUOHANBHBIX 33134,
OLIEHUBATh UX 3(PPEKTUBHOCTD U
Ka4eCTBO.

OK 3. IlpuHuMaTth perieHus B

CTaHJAPTHBIX U HECTAHIAAPTHBIX

CUTYalLlUsIX U HECTHU 32 HUX

OTBETCTBEHHOCTb.

OK 4. OcymecTBiiTh MOUCK, aHAIHU3 H
OIICHKY HWH(pOpPMAaIUKA, HEOOXOAMMOM
JUIs  TOCTAaHOBKM W pELICHHUs
poeCCHOHABHBIX 3ajay,
MpoeCCUOHATBHOTO M JIMYHOCTHOTO
pa3BUTHS
OK 6. Paborate B KOJIUIEKTHBE U
KoMaHze, 3(PQPEeKTUBHO O0OmAThCI ¢
KOJIETaMH, PYKOBOJICTBOM,

MTOTPEOUTEIISIMHU.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

VI11. Haxomguts MIPOU3BOIHBIE
AJIEMEHTAapHbIX QyHKIUI;

35. OCHOBHEBIE OHATHS U METOIBI
MaTeEMAaTHYECKOrO aHaIn3a

-Brruncnenue MIPOU3BOTHBIX
AIIEMEHTapHbIX QYyHKIUI
-BBIYHCIICHUE MIPOU3BOTHBIX

TPUTOHOMETPUIECKHUX (PYHKITHII,
- BBIYMCIICHHUE IPOU3BOJHOU CIIOKHOU

GyHKIIH

-popmynupoBaHue MIPaBUII
nuddepeHIpoBaHU
-BOCTIPOH3BEICHUC bopmyn
BBIYHCIICHUS MIPOM3BOIHBIX
AJIEMEHTAapHBIX byHKIIHIA,

TPUTOHOMETPUYECKUX (DYHKITHIA
- Bocmpowm3BeneHne (HopMyibl I
BBIYKCIICHUSI TPOM3BOMHON  CIIOKHOM

byHKIIH

V12. Hcnonb3oBaTh MNPOU3BOAHYIO IS
N3y4EeHUs CBONCTB ¢byHKIME U
MOCTPOEHUS TPapUKOB;

3 6. CxeMy HccnenoBaHus PYHKINU.

-Onpenenenue CBOMCTB (YHKIHMH C
MMOMOIUIBIO POU3BOAHOM;

-[IPUMEHEHNE IIPOU3BOJHON 1L
MIOCTPOEHUS TpapuKOB

V13. IlpuMeHAT, NTPOU3BOIHYIO JUIS
MIPOBEIECHUS MPUOTIKEHHBIX
BBIYMCJICHUH;

Y 14. Pewats 3ajauv MOPUKIATHOTO
XapaKkTepa Ha HAXOKJICHHE HanOOJBIIETO

-Pemenne 3a1a4 Ha OTBICKAHUE
HauOOJIbIIEro U HAMMEHBIIIETO
3HaYeHUN (PYHKIIHH.

-npuMenenue Gopmyinsl Teiinopa s
BBINIOJTHEHMSI TPUOIIMKEHHBIX

Yernblii onpoc,
MIPAKTUIECKHE
paboThl,
KOHTPOJIbHAS
paborta,
CaMOCTOSITENIbHAS
BHEAYIUTOpHAas
pabora




1 HAUMCHBIICTIO 3HAUYCHUA,

BBIYUCIICHUN
[Ipumenenue npou3BOAHON s
BBIYMCIICHUS] CKOPOCTH, YCKOPECHHS

V15. BeruucasaTh B MPOCTEHIINX CIyYasxX
IUIOINAAN U OOBEMBI C HCIOJIb30BaHHEM

OIIpCACIICHHOI'O HHTCTpajia,

37. Ba3oBrle TOHATHS
TG GepeHIINATLHOTO U HHTETPATbHOTO
UCUYUCIICHUS

-BBIYHCIICHUE TIEPBOOOPA3HBIX IS
3aJJaHHOM (PyHKIIMHU, UCTIONB3YS
TaOJIMYHBIE 3HAYEHUS IEPBOOOPa3HOil U
IPpaBUJIa BBIYMCIIEHUS IEPBOOOPA3HBIX
-BBIYHCIICHUE ONPEICICHHOTO
UHTETpana

-[IPUMEHEHUE ONPEEIIEHHOTO
MHTETpaJa I BBIYUCICHUS IUIOAIH
KPUBOJIMHENHOM Tpanenuu
-BBIYHCIIEHHE OOBEMOB TeJl BPAIEHUS C
MIOMOIIBIO OIPEJEICHHOTO HHTErpaa.

DopMyIMPOBaHUE MTPABUII BEIYUCICHUS
NePBOOOPA3HBIX,

- BOCIIPOU3BEICHUE TAOTMUHBIX
3HAYEHHH MEPBOOOPA3HBIX

HNmeTh npakTHYeCKU ONBIT:

HCI0/Ib30BaTh NPHOOpeTeHHbIe 3HAHUS
U yMeHus B NPaKTHYECKOMI
AeATeJJbHOCTH U TOBCEHEBHON KU3HH
TS

[103. pemieHust NpUKIaAHBIX 33734, B
TOM YHCJIE COLIMAIbHO-IKOHOMHUECKHUX U
¢busznueckux, Ha  HaubomplIUe WU
HAaUMEHbIIINE 3HAYECHMsI, HA HAXOKICHHE
CKOPOCTH U YCKOPEHUS.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITeNIbHOCTD, OMPEIENISATh METOIbI
pelieHus nmpodeccuoHaNnbHbIX 3a/1a4,
OIIeHUBATh MX A(H(PEKTUBHOCTD U
Ka4ecTBO.

OK 3. [IpuHuMaTh perieHus B
CTaHJAPTHBIX U HECTaHAAPTHBIX
CUTYAIIUSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcyuiecTBIsATh NMOUCK, aHATIU3 U

OLICHKY UH(OpMAIIK, HEOOXOTUMOMN IS
MMOCTAaHOBKH U PEIlICHUs
npodeccuoHaNbHBIX 3a/1a4,
pohecCUOHAIBHOTO U TMYHOCTHOTO

pa3BHUTHSL.
OK 6. Pabotrath B KOIJIGKTHBE H
KoMaHze, d(hGheKTUBHO oOmaThCcs ¢
KOJIJICTaMH, PYKOBOJICTBOM,

MOTPEOUTEISIMHA

-HaXO0XICHHC HauOOJNBIIEr0 U

HAauUMEHBIIIETO 3HAYECHUH,
-BBIYHUCIIEHHE CKOPOCTU U YCKOPEHUS
-IpUMEHEHHE MePBOOOPa3HOI U

MHTETpaja JUisl PeLeHUs pa3InuHbIX
MPUKJIAJIHBIX 3a7a4




YPABHEHUSA U HEPABEHCTBA

V1é6. Pemrath panuoHalbHbIE,
oKasarenbHbIE, norapudmugeckue,
TPUTOHOMETPHUUYECKHE YpaBHEHUS,

CBOJSIIMECS K JINHEHHBIM U KBaJPATHBIM,
a TaKKe aHAJIOTWYHble HEPaBEHCTBA U
CUCTEMBI;

3 8. Crioco0bl perieHus NpoCcTERIINX

BUJIOB ypaBHEHUI

3 9. CrnocoObl penieHus MpOoCTEUIITHX
BHJIOB HEPABEHCTB.

-Pemenne panyoHanbHbIX ypaBHEHHUM
-Pemenne nppanmuoHanbHbIX
YpaBHEHUU

-Perrenue moka3aTebHBIX ypaBHCHI/Iﬁ

-Pemenue norapudgmudeckux
YpaBHEHUU

-Pemennie TpUroHOMETpUYECKHUX
YpaBHEHUU

-Pemenue pallnOHAJIBHBIX HCPABCHCTB
-Pemienne nokaszaTeIbHBIX HCPABCHCTB

-Pemenne norapudpmuaeckmnx
HEPaBEHCTB

-Permenre TpUroHOMETpUYECKUX
HEpPABEHCTB
-Pemenne panoHanbHbIX CUCTEM

-Pemenne nokasaresnbHbIX CUCTEM
U JIOTApU(PMUICCKUX CUCTEM

-Pemennie TpUroHOMETpUUECKHUX
CUCTEM

VY17. Ucnonb3oBath rpaduyeckuii MeTox
pellieHnsl ypaBHEHUN 1 HEPABEHCTB;

-T€OMETpUYIECKAs MHTEpIIpeTanus
pELICHU YpaBHEHU U HEPABEHCTB

V18. WM3o0paxkatb Ha KOOPAMHATHOM

IJIOCKOCTH peleHus YpaBHEHMH,
HEpPaBEeHCTB U CHCTEM C  JIByMsd
HEU3BECTHBIMU;

-IPUMEHEHNE METO/Ia HHTEPBAJIOB MPHU
pPELIEHNH HEPABEHCTB, CUCTEM
HEpPaBEHCTB

V19. CocraBnsaTh U pemiaTth ypaBHEHUS U
HEpaBEeHCTBA, CBSI3BIBAIOIIINE
HEM3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B
TOM YHCJIEe TPUKJIAIHBIX) 3aa4ax.

HNMmeTh npakTHYeCKU ONBIT:
HCIO0JIb30BATh MPUOOPETEHHbIE 3HAHUSA

" YMeHUsl B NPaKTHYeCKOoil
IeATEJIbHOCTH " MOBCEeIHEBHOM
SKM3HU:

I104. JUIE  TIOCTPOCHHUS U

HCCIIEIOBAHUS IIPOCTEUIINX
MaTEeMaTUYECKUX MOJEIIEH.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NEeSITeTbHOCTD, ONPEACIISITh METObI
penieHus nmpodeccuoHaNnbHbIX 3a/1a4,

-HaxoxzaeHnue MeToaa pereHus
TEKCTOBBIX 3aJ1a4 C MCITOJIb30BaHUEM
YPaBHEHU U HEPABEHCTB

- HCCJIeIOBaHKEe Pa3INuHbIX
JKA3HEHHBIX CUTYallUi, IOCTPOCHUE HA
MX OCHOBE MPOCTEHIITUX
MaTeMaTNn4YCCKUX MOI[GJIGI\/‘I " Ux
UCCIIEIOBaHNE

YerHblii onpoc,
MIPAKTUIECKHE
paboThl,
KOHTPOJIbHAs
paborTa,
CaMOCTOSITENIbHAS
BHEAYIUTOpHAas
pabora
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OLIEHUBATh MX 3(PPEKTUBHOCTD U
KauecTBO.

OK 3. IlpuHuMaTh perieHus B
CTaHJapTHBIX U HECTAHAAPTHBIX
CUTYyallUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcyuiecTBIsATh MOUCK, aHATIU3 U

OIICHKY WH(pOPMAITIH, HEOOXOTUMOU JIsI
MMOCTAaHOBKHU U PCHICHUA
npodecCuoHaIbHBIX 3a/1a4,
po(hecCHOHAIBHOTO W TUYHOCTHOTO

pa3BUTHS.

OK 6. Paborath B KOJIEKTHBE U

KoMaHze, d3(PexkTUBHO 00mAThCS C

KOJUIETaMH, PYKOBOJCTBOM,

MOTPEOUTEISIMU

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSA BEPOATHOCTEN

¥20. Pemats MIpOCTEMNIINE YerHbli onpoc,

KOMOMHATOpPHBIE 3a/aun MeToZoM | -ConocTaBiieHUE YCIOBHS 3a/1a4 CO IIPAKTUYECKHUE

nepedopa, a TakKe C HUCIOJIb30BaHUEM | CLIOCOOAMM U METOJAMM UX PELICHMUS; paboThl,

U3BECTHBIX (popMyT; - pelIeHne 3ajay, UCIOoJb3ysl OCHOBHBIE | KOHTPOJIbHAS

cBe/IeHUs U GOpMYJIbl KOMOMHATOPUKU pabora,

CaMOCTOSITENIbHAS
BHEayAUTOpHAs

VY 21. BoluucisTh B IpOCTEUIINX - pELIeHUE 3a/ad, UCIOJIb3Ysl OCHOBHBIC pabota

ClIydasx BEpOATHOCTU COOBITHI Ha
OCHOB€ 110JACYCTa 4ncijia HCXOJ0B

310. OcHOBHBIE TOHATHSA
KOMOHMHATOPUKH, CTATUCTUKU U TCOPUH
BEPOSITHOCTEM.

cBeleHUsT M (GOpMyJIBl  TEOpHUH
BEPOSATHOCTH, MaTeMaTU4eCKOU
CTaTUCTUKHU

- Haxoxxnenue BeposTHOCTH
CIIy4aifHOTO COOBITHS

- CocTaBiieHUE 3aKOHA PACIIPENEICHUS
CIIy4ailHOM BETUYMHBI

- Boruncnenue YHCIIOBBIX
XapaKTEePUCTUK CIy4YailHBIX BEIMYHH

HNmeTh npakTHYeCKU ONBIT:
HCI0Jb30BATh npuodpeTeHHbIe
3HAHMS W YMEHHS B TNPAKTHYECKOI
JIeSITeJIbHOCTH U MOBCEIHEBHOM KU3HM
[105. Jlns ananuza peanbHBIX YHUCIOBBIX

-Pemenne npakTHyecKux 3aaad ¢
IIPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B

JAHHBIX, IMPEICTaBICHHBIX B  BUJIC
Jauarpamm, rpa@ukos;
I106. AHanuza UHPOpPMAIUH | - TPOBEACHHE aHaIM3a HWH(POPMAIUH

CTaTUCTUYECKOTO XapaKkTepa

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
TeSITeTbHOCTbD, OTPENENATH METO/IBI
pereHust mpo(eCcCUOHANBHBIX 33134,
OLIEHUBATh MX 3(PPEKTUBHOCTD U
Ka4ecTBoO.

OK 3. IlpuHuMaTh perieHus B
CTaHJAPTHBIX U HECTAHAAPTHBIX

CTaTUCTUYECKOTO Xapakrepa u
BBIUUCIIEHUE pa3Maxa, MOJIbl, MEHaHBI
Y CPEJIHETO 3HAUYEHUS.
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CUTYAIIUSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.
OK 4. OcyuiecTBIsATh MOUCK, aHAIU3 U

OIICHKY WH(pOpMAITIH, HEOOXOTUMOU JIs
IMOCTAaHOBKHU U PCHICHUA
npodecCUoHaIbHBIX 3a/1a4,
po(hecCHOHATBHOTO W TUYHOCTHOTO

pa3BUTHSL.

OK 6. PaGoTath B KOIJIEKTUBE U
KOMaH1e, 3((heKTUBHO 00IIaThCs C
KOJUIETaMH, PYKOBOJICTBOM,
MOTpeOUTENIMU

I'EOMETPUA
V22. PacnosHaBaTb Ha 4Yeprekax H YcrHbIi onpoc,
MOJENAX IPOCTPAHCTBEHHbIE (DOPMBI; | -CONIOCTABICHUE  W300paK€HMH U | IPAKTUYECKHE
COOTHOCHUTH TPEXMEpPHBbIE OOBEKTHI C MX | MOJENell IPOCTPAHCTBEHHBIX (UTYp C | pabOThI,
ONUCAHUSIMHU, U300paXKEHUAMUY; UX OIPEICIICHUIMU KOHTPOJIbHAS

- pa0ora,

CaMOCTOSITENIbHAS
y23. OnuceiBaTh B3aMMHOE | -U300paKeHHe B3aUMHOTO
. . | BHEAyIuTOpHAas
PacoNIOXKEeHHE NPAMBIX U IJIOCKOCTEH B | PACIIONOKEHUS NPAMBIX U IIIOCKOCTEN B paora
T

MIPOCTPAHCTBE, AP2YMEHMUPO8AmMd CE0U
CyaHcOeHUss 006 SMOM PACNONONCEHUU,

MIPOCTPAHCTBE HA PUCYHKAX MPH
pELICHUU TEOMETPUYECKUX 3a1ad

Y24, Ananu3upoBaTb B INPOCTEUILNX
CllydyasiX  B3aMMHOE  pacIOJIOKEHUE
00BEKTOB B IIPOCTPAHCTBE;

-Bbruncienue KOOpAMHATHI CEpPEeAMHbI
OTpe3Ka,
-Breruucnenue
TOUYKAMHU.
-HaXOXKJE€HUE KOOPAMHAT BEKTOpa
-HaXO)KIEHUE AaOCONIOTHON BEIWYHHBI
BEKTOpa

-YMHOK€HHE BEKTOpa Ha YHCIIO
-BBIYHCIIEHHE CKaJIIPHOTO
MIPOU3BEICHNUST BEKTOPOB

-BBIYUCIICHUE YTJIa MEXKY BEKTOpaMuU
-IIPUMEHEHNE CBOMCTB BEKTOPOB

pacCTOsAHUA MCKAY

V25. Hzobpasicamo OCHOGHblE
MHO202PAHHUKU U Kpyaible  mend;
BLINOTHAMb ~ Yepmedc No  YCI0BUAM
3a0ay,

-IIOCTPOEHHUE N300paKeHUN
MPOCTPAaHCTBEHHBIX (HUTYD B
COOTBETCTBHUH C MX OMUCAHUAMU
-[IPUMEHEHHE YEePTEXKEN
MHOTOT'PaHHUKOB U KPYIJIBIX TeJ MPH
peleHnn 3a1a4y

Y26. Cmpoumsv npocmeiiwmiue ceueHus
Kyba, npusmvl, RUPAMUObL,

-IIOCTPOCHUE CeUeHHI KyDa, MPU3MbI U
MUPAMHU/IBL.

V27. Pemarp IUIaHUMETPUYECKHE U

HpOCTCfII.HHG CTEPCOMETPHUICCKHUE 3aJa4n

- IlpuMeHeHNEe aKCUOM U CIIEICTBUM W3
HUX IIPH PEIICHUN 3a]a4

Ha HaXO0XJICHUC rCOMCTPUYICCKUX | ~-IPUMCHCHUC IMOHATHUA
BENMYMH (IJIMH, YIJIOB, IUIOIIAJCH, | MapauIeIbHOCTH B IPOCTPAHCTBE MPU
00BEMOB); pelIeHUH 3a71ay;
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-[IPUMEHEHUE TTOHATHS
MEePIEHANKYISIPHOCTH B MPOCTPAHCTBE
IIPU pELIECHUN 3a]a4

-BBIYHUCIIEHHE 00BEMOB
MHOT'OTPAHHUKOB M KPYIJIbIX TeEJ

V28. Hcnonp3oBaTh TMpU  PELICHUH
CTEPEOMETPUUECKUX 3aj1a4
TUTAaHUMETPUYECKUE (PaKThl U METO/BI;

IIpuMeHeHne TaHUMETPUIECKUX
(aKTOB ¥ METOJIOB TIPU PEIICHUHN
CTEPEOMETPUYECKHUX 3a1a4

V29. [IpoBoguTe oKa3aTelbHbIE
paccyX/IeHus B X0/ie pELICHU 3aaY;
311. OcHoBHblE TOHATHA U (POPMYJIBI
CTEPEOMETPHHU.

Haxoxnenue BCPHOI'0 pCIICHUA 3aaav
qgepe3 A0KaA3aTCIIbCTBA U PpaACCYKIACHUA.

HNMerb NpaKkTH4YeCKHUil ONbIT:
HCII0JIb30BaTh NPUOOpeTeHHbIe 3HAHUS

U yMeHus B NPaKTHYECKOI
NesiTeIbHOCTH " MOBCeHEBHOI
SKM3HU:

I107. st HCCIICIOBAHUS
(MozenpoBaHuUs) HECJIOKHBIX

NPAaKTUYECKUX CUTyallud Ha OCHOBE
M3YYEHHBIX (POPMYJ U CBOICTB QUTYp;

I108. Brrancnenus 00BEMOB i
Iomaaen MTOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJI TIPH PEUICHUHU
MPaKTUYECKUX 3a/ay, HCIOIb3ys MpHU
HEO0OXOIUMOCTH CITPaBOYHUKH u
BBIYUCIIUTENIbHBIE YCTPONCTBA.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITeNIbHOCTh, ONPEEIISTh METOIbI
pemeHust mpoheCcCUOHANBHBIX 33134,
OLIEHHBATh UX APPEKTUBHOCTH U
Ka4eCTBO.

OK 3. IlpuHuMare penieHus B
CTaH/JAapPTHBIX U HECTAHAAPTHBIX
CUTYaIMsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIsTh NMOUCK, aHATIU3 U

OIICHKY MH(pOpMaIIUU, HEOOXOAUMON st
MMOCTAHOBKH H PEIICHUS
npogecCroHaIbHBIX 3a/1a4,
poeCCUOHATBLHOTO U TUYHOCTHOTO

pa3BUTHSL.

OK 6. Paboratb B KOJICKTHBE U
komaHzae, dS(pdexkTuBHO O0O0mAThcs €
KOJJIETaMH, PYKOBOJICTBOM,
MOTpeOUTEIAMU

-CoOTHOIIEHHE YCIOBHUS 3aa4H C
MPAaKTUYECKOM HANpaBIEHHOCTHIO
-COOTBETCTBHE BHIOOpA criocoda
pereHus

- IpUMeHeHue (Gopmyi npu
BBIUUCIIEHUH 00BEMOB U IUIOIIAJICH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
-MCCIIeIOBaHUE (MogenupoBaHue)
NPaKTUYECKUX CHUTyalldid Ha OCHOBE
M3y4YeHHBIX (OPMYII U CBOMCTB uryp

13
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2. 3AJAHUA IJ1 ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA

2.1. KoMIJIEKT KOHTPOJILHBIX PadoT

Ne TemaTHKa KOHTPOJIBHBIX PadoT KosnyecTBo Bpems na
n/n BAPMAHTOB | BbINOJIHEHUE
0 | BxomHO#M KOHTPOJIb 2 45
| Pa3Butre nousTUs 0 yncie 2 45
2 | KopHu, creneHu u orapu@Mel 2 90
3 | IIpsiMble ¥ INIOCKOCTH B IPOCTPAHCTBE 2 45
4 | DnemeHTHl KOMOMHATOPUKH 2 45
5 | KoopauHatel 1 BEKTOPHI B IPOCTPAHCTBE 2 45
6 | OCHOBBI TPUTOHOMETPUH 2 45
7 | Utorosas koHTpoJbHas padota 3a 1 Kypc 6 90
2 Kypc
1 TpuroHomMeTprU4eCKHe ypaBHEHHS U HEPABEHCTBA 2 45
2 | OyHKIMH, UX CBOWCTBA U TPaPUKH 2 45
3 MHOrorpaHHUKH 2 45
4 | Tena BpaeHus 2 45
5 [IpousBoaHas o+ 45
6 | [IpumeHeHrEe TPOU3BOAHOMN 6 90
7 | IlepooOpa3Hast 1 MHTErpaJ 2 45
8 | DyleMeHTBI TEOpUH BEPOSITHOCTEM, MATEMAaTHYECKON CTATUCTUKHU 2 45
9 | Pemenue ypaBHEHUI U HEPABEHCTB 1 45
BxoaHoii KOHTPOJIBL
Boinonnume 3adanus u 3anuwume omeemol 6 ma@zuuy omeemoe.
Ne 3ananue OtBeThl
n/n b B r I,
1. | Kakoe w3 uywmcenm 1,1; 1,01; 1,001; 1,0101; | 1,1 1,01 1,001 1,0101 1,0010
1,00101 gBaseTcss HAUMEHBIIIMM ? 1
2. 3 [ 4 )
4 12 3 - 16
Uemy paBHO BBIPAKEHUE
3. | Illepumerp mnpsmoyronpHuka paBeH 64cwm, | 1280 880 240 120 44
JUIMHAa OJHON n3 ero ctopoH 20 cMm. Yemy
paBHa IUIOIIAb IPSIMOYTOJIbHUKA?
4. | UeMy paBHO BBIpaKCHHE 3(x-2)-2(2-x) 5x+2 X-6 2x-10 5x-6 5x-10
5. | Bemonuuts neiicteus:  0,15+0,15-6,4 11,1 6,7 10,21 1,11 1,92
6. | Kakas u3 yka3aHHBIX Iap YHCEI SIBIISICTCS 3;1) (-5;-3) (3;5) (-3;5) (5;3)
pelLIeHUEM CHUCTEMbl YpaBHEHU I
xX—y=2
3x—2y=9




7. I K 5 —K K=1 K=0 K=0u Kk=%1 Kk=+1
pu Kakux 3HadyeHusAX K 1po0n Tk K=1 k=0
paBHa 0
8. | Kakoe u3 yka3aHHBIX MHOXKECTB SIBIISICTCS (0:4) —00,;0 4 ;0 0;4] 0;—4]
pellieHreM HepaBEeHCTBA X >4 X 4 ;00 e
LU
8
9 Uemy paBHO 3HaYEHUE Yy, IPU KOTOPOM 3HAYECHHUSI y:4 y:3 y= 5 =-5 =1
BbIpaskeHu# 3y-5 u 10-2y paBHb1?
10. | o 3amanHO# popMyrte ompeaeTuTh MPOMEKYTKH DOyHKIUSA OyHKIMS Oyukuus | OyHKIUSA Npyroi
MOHOTOHHOCTH (QYHKIMH = x2+1 yObIBaeT yObIBaeT BO3pacTa | BO3PAacTaeT | grper:
; Ha Ha €T Ha Ha
—oo;l} —oo;O] —oo;O] —00; 1}
6 6 6 b
s s yObIBaeT | , yOBIBaeT
BO3pAcTaeT | BO3pacTaeT | Ha Ha
Ha Ha 0;+0 0;+c
1;+00 0;+o0 r s
i &
11. | Vnpocruts seipakenne  3ala+2)—(a+3)° 5a°—9 | 2a°+9 | 2d°-9| -2a°-9 2a+9
2. I 1 -1 T
[IpencTaBUTh BBIpayKEHUE G B BHUJIC CTEIICHH ~6 4 16
U HalTU €ro 3HaYeHue npu ¢ = 4
13. | Kakue u3 cieyonmx paBeHCTB SBISIIOTCS BEPHBIMU: Tonbko 1 lu?2 lu3l lud 1,2,3
V25 =5, J9=-3 ;- 25=-5 ;
—-16=—4
14. | Kakas 13 yKkazaHHBIX HUXKE Tap YUCEI SBISIETCS 2;3 2;-3 -2;-3 3;-2 -3;2
peleHreM CUCTeMbl ypaBHeHuH 2x-3y=13 u
X-y=5
15. | Kakos 3Hak uncna a, ecmu = —>a>—3a ? a>0 a=0 a<0 OMpPEICIIUT | MPaBHIIb
b HEJIb3s HBIH
OTBET HE
yKa3aH
16. | Kakoii Bua nmeer TpeyroyibHUK, €CIH CyMMa KaXKabIX Octpoyron | Ilpsmoyro | Tymoyro | Ompenenu | IlpaBuib
JIBYX ero yrioB 6ombiie 90 rpaaycos BHBII JIbHBIN JIbHBIN Tb HEIIb3s HBIN
OTBET HE
yKa3aH.
17. | Boipasure X gepe3 V, ecimm Y = 3X+2. X=VY+1 X=VY-2 X=V+3 X = YV +J X = N
3 3
18. | B tpanemun ABCD yron A=68° , yroa D=74° 16°u22°l 106°u 220 112° 4 I[MpaBuie
Onpenenuts BenuuuHbl yriaoB B u C? 0 0 0 HBIH
112 ule’ | 108" |00
yKa3aH.
19. | Pemmre ypaBuenne: x*—7 x+6=0 41 -1, -6 6;1 -6;1 -4;-1
20. | Kakoe U3 yka3zaHHBIX MHOXKECTB SIBJISICTCS PELLICHUEM (-1;3) [—1 ; 3] [—3; 1} —oo;—1| Hpyroe
HEpPaBEHCTBA V=x’*-2x—-3>0 ? 3;00 MHOXECT
cule | ™




Boinonnume 3adanus u 3anuwume omeemol 6 ma@zuuy omeemoe.

Bapuanr 2

Ne 3aganue OtBeThI
n/n A b B ) pi |
1. Kaxkoe u3 uncen 1,01; 1,01001; 1,001; 1,0101; | 1,01 1,01001 1,001 1,0101 1,0011
1,0011 sByIsIeTCS HAMMEHbBIIMM ?
2. 1 1 -1 4 5
4 12 5 4
Uemy paBHO BBIpaKE€HUE
3. | llepumerp mpsmoyrosnbHuka paeH 110 cwm, | 280 700 240 5500 770
JMHa ofHOM u3 ero crtopoH 20 cm. Uemy
paBHa IUIOIIA/Ib IPSIMOYTOJIbHUKA?
4. | UeMy paBHO BbIpaXKE€HUE S5x+2 3x-6 2x+34 | 7x+6 Sx+4
S5(x+4)-2(7-x)
5. | Bemomnauts mewicteusa:  0,25+0,25-5,7 2,85 16,79 0,285 5,7 1,675
6. | Kakas 13 ykazaHHBIX Iap YHCEI SBISIETCS (2;-1) (1;-2) (-3;1) (-1;-2) (3;-1)
pEIIEHNEM CHCTEMBI YPABHEHU I
x—y=3
3x+2y=-1
7. I K 5 —K =1 K=0 K=0n k=11 K=t1
pu Kakux 3Ha4eHusAX K n1po0n T3 K=1 U K=0
paBHa 0
8. | Kakoe n3 yKka3aHHBIX MHOXKECTB SIBIISCTCS (0:9) —00;0 9;0 0;9] 0;-9]
pellleHreM HepaBeHCTBA  x°>9 x 9;00 &
LUl
6
9 Uemy paBHO 3HaYE€HHUE Y, IPU KOTOPOM 3HAUECHUS }:_2 }:3 y:z y=- 5 y:1
BeIpakeHUH Sy-4 u 2y-10 paBHBI?
10. | ITo 3amanHOI Qopmyse OpeneTuTh MPOMEKYTKH OyHKIMS OyHKIMS Oyukuus | OyHKUUSA Hpyroii
MOHOTOHHOCTH QYHKIIH Y = x2=2 yObIBaeT yOBIBaeT BO3pacTa | BO3pacTaeT OTBET:
Ha Ha eT Ha Ha '
—oo;l} —oo;O] —oo;O] —oo;l]
6 I8 I8 I8
s R yObIBaeT | , yObIBacT Ha
BO3pAacTaeT | BO3pacraer | Ha 0;+00
Ha Ha 0;+o00 [,
1;40 0;+0 [,
v 8
11. | Yopocturs Bepaxkenue 3a’+9 2a*+9 -9 a’+9 3a—9
al2a—6|—(a—3)’
12. o P 1
[pencTaBuTh BHIPAKCHHE - B BUJIC CTCTICHH 6 4 16
1 HalTH ero 3HaueHue npu ¢ = 4




13. | Kakue u3 CJICITYIOILHX PABEHCTB SBJIAIOTCS BEPHBIMU Tomnbko 1 1u?2 1u3 1uéd 1’2,3
V25 =57 J9=-3 ;- 25=-5 ;
—-16=—4
14. | Kakas u3 ykazaHHBIX HIDKE TIap YUCEIl SBISIETCS 2;3 2;-3 -2;-3 3;-2 -3;2
pEIICHUEM CUCTEMbI YPaBHECHHI
2x-3y=13 u x-y=5
15. | Kakos 3nak umcna a, ecmt . —5a>—3a ? a>0 a=0 a<0 ONPENENUTh | MPaBUIbHBIA
HEITB3sI OTBET HE
yKa3aH
16. | Kakoii Bux umMeeT TpeyroipHUK, €CIM CyMMa KaXIbIX Octpoyron | IIpsmoyro | Tymoyro | Ompeaenuts | IIpaBuibHBI
JIByX ero yrioB Oomsbire 90 rpagycos BbHBII JIbHBIN JIbHBIN HEJb3s I OTBET HE
yKa3zaH.
17. | Boipasure X uepes V, ecim ¥ = 5X-2. X=V+1 X=y-2 X=yY+2 X = —2—) X = Yy+2
5 5
18. | B tpamermu ABCD yron A=46° , yron D=84° 6° u44° 134°y 44° 96°u [MpaBUITBHEI
Ornpenenuts Beauuunsl yriaos B u C? 96 0 0 i OTBET HE
ub 134 yKa3aH.
19. | Peumire ypaBrenne: x°—5 x+4=0 4;1 -1; -6 6;1 -6;1 -45-1
20. | Kakoe u3 ykazaHHBIX MHOXECTB SIBJISCTCS pEeIlICHHEM (-1;2) [— 1; 2} 2;00 —o0;—1 | Hpyroe
HEPaBEHCTBA [[J 2 :00 MHO>KECTBO
Y=x"-2x-320 ? Luli
8
A b B ) pi |
@amMuiInsa 1 UM yyauerocsi, Ne rpynimsl
Tabauna orBeToB
Homep |1 |2 |3 (4 |5 |6 |7 (8 |9 |10 11 |12 |13 14|15 16|17 |18 | 19|20
BOIIPOC
a
OtBer
Ouenka»S» craButhes 3a 19-20 BepHBIX OTBETOB.
«4» - 3a16 - 18 BepHBIX OTBETOB
«3» - 3all- 15 BepHbIX OTBETOB
«2» - 3a5 - 10 BepHbBIX OTBETOB
«1» - 3a0—4 BepHBIX OTBETOB.
YcioBus BbINOJHEHUS 3alaHudA
1. Mecto (BpeMmsi) BBITIOTHEHUS 3aJJaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS
2. MakcumajbHOE BpPCEMs BBIIIOJIHCHHUA 3aJaHUA: 45 MMHH.
3. [Tonmp30BaThCs BHIYMCIUTENBHBIMU TA0IUIIAMU U MUKPOKAJIBKYJISTOPAMH__HE Pa3penIaeTcst
4. Pa0ota BBINOTHIETCA HA KOHTPOJIBHOM JIMCTKE C yKazaHueM Ne rpymmsl, paMuiInu yyamerocs. B

TaOIHIIe IO HOMEPOM 3a/IaHMsI YUAIIHICS 3aliChIBaeT OYKBY OTBETA.




Kontponbnasa padora Ne 1
«Pa3BuTHE IOHATHSA O YHUCTIE»
Bapmuanr 1

1.(10) Haiinute 3HaYeHHE BBIPAKEHHUS: npu

4
2.(16) IlpencraBbTe OOBIKHOBEHHYIO IPOOH - BBUIC NECATUYHOMN TIEPHOANIECKON JPOOH.

3.(26) 3anummure uncna B crangaptaom Buje: a) 0,00018; 6) 375000000.
4. (26) Haiinure mpomusBenenue urncen A=2,0(352) u B=0,012756... ¢ TOYHOCTHIO JI0 COTHIX.

. 13 1
5.(16) HaiimuTe OTHOCHTENIbHYIO IMOTPEITHOCTh PABEHCTBA 57 T 5
6. (10) Yucno 8,75 HaiiieHo ¢ OTHOCHUTENBbHOM nmorpemHocThio 0,4%. Omnpenenurte abCOMOTHYIO
MIOTPEIIHOCTb.

7.(36) danbl uncna z; = -2+i, z; = 2-3i. Haiinute cymMmy, pa3HOCTh U IPOU3BENICHUE YHCET Z; U 2>,
HononnumenvHnoe 3adanue:

8. (30)Brruncnure:

Bapuanr 2
1(16). Haiinure 3HaYeHHE BBIPAKEHUS: pu
3
2.(16) IIpencraBpTe OOBIKHOBEHHYIO POOb -  BBHIC JECSITUIHOHN MepHOANIECKOM Ipodu.

3.(20) 3anummTe yncaa B ctangaptHoM Buze: a) 0,0000025; 6) 267000000.
4.(26) Haitnure npoussenenue uucen A=3,2(14) u B=0,02345202... ¢ TOYHOCTHIO JIO COTHIX.

14 1
5.(16) Haiigute OTHOCUTENBHYIO MOTPELIIHOCTh PAaBEHCTBA 29 T 5
6.(16) Yucno 6,25 HaitneHo ¢ oTHOCUTENbHOM norpemHocThio 0,3%. Onpenenurte abcoOTHYIO

MOTPEITHOCTb.
7.(36) Hanwl uncna z; = -3+i, z, = [ - 2i. Haiinure cymmy, pa3HOCTh U TIPOU3BEACHUE YUCEIl Z; U 2>
Llononnumenvnoe 3a0anue:

8 (30). Beruncnure:

YcioBuA BbINOJHEHUS 3aJaHUS
1. MecTo (BpeMs1) BBIMOIHEHUS 3a/1aHNs: 3aJaHNE BBINOIHIACTCS B ayIMTOPUU BO BPEMS 3aHATHUS
2. MakcumanbHOE BpeMsl BBIITOJIHEHUS 3aJaHUs: 45 MUH.
3. Bl MOkeTe BOCTIOIb30BaThCSl KOHCTIEKTOM JICKIUN, Y4eOHUKOM

IlIkana oueHKH 00pa3o0BaTEeIbHBIX 10CTHKEHUH

KosmmuecTBO HAOpaHHBIX 0AJLJI0B Onenka

10-11 6amnoB S5 (OTIUYHO)

8-9 bayutoB 4 (xopomio)

5-7 GannoB 3 (YIOBIETBOPUTEIHHO)
MeHee 5 6aioB 2 (HEeYJIOBJIETBOPUTEIHHO)
JIOTIOJIHUTENIBHOE 3aJ]aHKe OIICHUBACTCSI OTACIHHO




KonTposabsHas padora Ne 2
«KopHu, crenenn u jorapupmMony

Bapuanr 1 Bapuanr 2 Bapuant 3
YpoBenb A
1.(10) Boruncanre:
32+7-8 V625+¥—125 V81+3=512
2.(20) Hajigure 3Ha4eHHe BbIPAKEHUS:
3.(10) Boruucanrp:
logs 256
4.(20) BbIYHCINTD:
5.(20) Pemurte ypaBHeHue:
6.(10) Peminre ypaBHeHue:
3=81 2"=64 4 =64
7.(20) Pemute ypaBHeHue:
log (7-x)=3 log;(12—x|=2 log,(x—11]=2
8.(20) Pemure ypaBHeHue:
loge(x +17) =logs(2x + 7) log.(x—1)=log.[2x—3]. logs(14 -4x) = logs(2x + 2)
Yposens B
9.(30) Peminrte ypaBHeHue:
10. Peminre HepaBeHCTBO:
(20)
-9 <1 32x+5<1; ‘ 43x-1>1;
11.(30) Pemure ypaBHenmue:
4-6-2"+8=0 4*-5-2+4=0 | 9"—4-3"+3=0
12. Pemnre ypaBHenue:
(30)
2log.’x—7log.x+3=0 . 2logg’ x+5log, x+2=0. log,’x—log, x—2=0.
13. Pemiure HepaBeHCTBO:
(30)
14. Pemiure HepaBeHCTBO:
(36)

logs(x—4)<logs(2x+3)

logs(3x—6)>logs(2x—3) .

Kputepun onieHKH pe3yabrara

HabOpanubie 0a/1J1bI OuneHka
10-15 3
1522 4
23-30 5




YcioBus BbINOJIHEHNS 32 JAHUS

1. Mecto (BpeMs1) BHIOJIHEHUS 3a/1aHUs. 3a/IaHKE BBIMOIHACTCS B_ayTUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aaHMsL: 90 MUH.

3. Bbl MOXeTe BOCIIONIb30BATHCS CIIPABOYHBIM MaTepUaioM

Kontpoabnas padora Ne 3
IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

Bapmuanr 1
No 1.(26) Han tpeyrompauk MKP. [TnockocTs a, mapamnensaas npsimoirt MK, nepecekaer ctopony MP
3TOro TpeyrojibHUKa B Touke My, a cropony KP — B Touke K. Haliqute nnuny orpeska MK, eciu PK:
PKi=9:5 u MK=27cwm.

Ne 2.(26) IMapannenbHble IockocTd U nepecekaroT ctoporsl yrita AKC B toukax M, u M,, P u P,
cootBeTcTBeHHO. Halimure MM, eciiu P1P,=45 cm, M P, : MiK=4 : Ne 3. (26) Tenedonnas mpoBojoka
amuHON 13 M poTsHyTa OT TeIeOHHOTO CTON0A, TAe OHA MPUKpPETyIeHa Ha BhicoTe 10 M OT MOBEPXHOCTH
3eMJIH, K JIOMY, TJIe €€ MPUKpenuin Ha BeicoTe 15M. Halinure paccrosiHue Mexay 10MOM U CTOJIOOM,
Tperoaras, 4To MpoBOJIOKa He MPOBUCAET

No 4.(2 6) U3 ToukM K TJIOCKOCTH MPOBEACHBI /1B HAaKJIOHHBIE. Haliiute MIMHBI HAKIIOHHBIX, €CITU
HAKJIOHHBIE OTHOCATCS Kak 1:2, a mMpOeKIMK HAaKJIOHHBIX PaBHBI 1cM U 7¢cM.

Ne 5.(2 6) U3 Touek A u B, nexamux B 1ByX NepHEHANKYISIPHBIX INIOCKOCTSX, OMYIEHbI IEPIEHIUKYISPbI
AC u B/l na npsimyro nepeceuenus miockocted. Haiinure nnuny orpeska AB, eciu AD=4m, BC=7Mm,
CD=1m.

Bapuanr 2
Ne 1. (26) dan tpeyronbank MPE. ITnockocts a, mapamensHas npsamoit ME, nepecekaet ctopony MP
3TOTr0 TPEYrojpbHUKa B Touke M, a cropony PE — B Touke K. Haliqure nnuny orpeska ME, eciiu MP:
M;P=9:3 u M K,=13 cm.

Ne 2.(20) ITapannenbHble IOCKOCTH U nepecekaroT ctopoHsl yria ABC B Toukax M u My, K n K;
cootBeTcTBeHHO. Hatinute KK, ecau M;My= 14cm,
BM, : MLbK,=7: 11.

Ne 3.(20) BepxHue KOHIIbI IBYX BEpTHKAJIBHO CTOSIIUX CTOIOOB, YAATEHHBIX HA PACCTOSIHUE 4M,
COeIMHEHBI NIepekauHoi. BeicoTa ogHoro cronba 7m, a gpyroro — 10 M. Haliaure anuny nepexinainHbl.
Ne 4.(26) 13 Touku K MIOCKOCTH MPOBENIEHBI IBE HAKIOHHbIE, paBHbIe 17 cM 1 15 cM. Ipoekiust onHOM U3
HUX Ha 4 cM OoJbllie TpoeKkuuu Apyroi. Haliaure npoekuuyu HakJIOHHBIX

Ne 5.(20) 13 Touek A u B, nexxamux B IByX MEPIEHAUKYISPHBIX MIIOCKOCTSX, OITyILIEHbI
nepnesaukysipsl AC n BD Ha npsamyro nepecedenns miockoctedl. Haitnure nnuny otpeska AB, ecinun
AD=BC=5m, CD=1Mm

IIkasna oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUII:

KonuyectBo HabpaHHbix 6annoB | OueHka

9-10 6annos 5 (0TAMYHO)

7-8 6annos 4 (xopoLuo)

4-6 6annos 3 (yaoBNneTBOpuUTENbLHO)
MeHee 4 6annoB 2 (HeyOBNETBOPUTENBLHO)

YciaoBusi BLINOJIHEHUS 3aJaHus




1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS
2. MakcumanbHO€ BpeMsl BBITIOJTHEHUS 3a/1aHUS: 45 MUH.

3. Bel MOXeTe BOCIIOIL30BAThCS CIIPaBOYHBIM MATCPUATIOM

Konrponbnas padora Ne 3
«ITapajyie/IbHOCTH NPAMBIX U IIOCKOCTEI)

Bapmuanr 1
Ne 1.(26) Jan tpeyronsauk MKP. ITnockocts o, mapamnensaas npsamoit MK, nepecekaer ctopony MP
ATOTO TpeyrojbHUKA B ToUke M, a ctopony KP — B touke K. Haiinure nnmuny orpeska M K, ecinu PK:
PK=9:5 n MK=27cm.

Ne 2.(26) IMapannenbHble IockocTd U nepecekaroT ctopoHsl yriia AKC B toukax M, u M,, P u P,
cootBeTcTBeHHO. Hatimnre M M,, eciitu P, P,=45 cm, M,P, : M|K=4: 5.

Ne 3.(20) Touka M aeXuT MeX 1y napajuieNbHbIMU IUIOCKOCTAIME U . [IpsiMble a u b, npoxoxsiiue

yepe3 TOUKy M mepecekaroT II0CKOCTh B TOUKax Aj, A,, a IIIOCKOCTh B Toukax B u B,. HalinquTe
MB.,, ecin A1A; : BiB, =3 :5u A,B; =16cMm.

Ne 4.(26) Jan tpeyronsauk ABC. Touka E npunannexut cropone AB, Touka K mpunaanexxut cropone
BC, npuuem BE : BA= BK : BC=2: 5.Yepe3 npsimyro AC npoxoauT II0CKOCTh 0, HE COBIAIat0IIas ¢
1ockocThio TpeyroabHuka ABC. Jlokaxute, yto EK || a. Haiigure nuny orpeska AC, eciu EK = 4cem.

Bapuanr 2
Ne 1. (26)an Tpeyronpauk MPE. ITnockocTs a, napamiensHas npsmoit ME, nepecekaet ctopony MP
3TOr0 TPEYrojabHUKa B Touke M, a cropony PE — B Touke K. Haliqure nnuny orpeska ME, eciiu MP:
M,P=9:3 u M K;=13 cm.

Ne 2.(26) [MapannenbHble INIOCKOCTH U niepecekaroT ctopoHsl yria ABC B Toukax M, u M,, K u K»
cootBercTBeHHO. Hatimure K K, ecitm M M,= 14cm,
BM, : M;K,=7: 11.

No 3. (26)Touka C nexut MeXy MapauieIbHBIMU TUIOCKOCTAMH U . [IpsMble a u b, mpoxopsimue

yepe3 Touky C mepecekaroT MIOCKOCTh B TOUKax A, As, a INIOCKOCTh B Toukax B, u B,. Haiinute
CB,, ecim A1A; : BiB, =6 :10 u A;B; =8cm.
Ne 4.(26) Jan tpeyronsauk ABC. Touka M npunamnexxut cropone AB, Touka K nmpunaanexxut cropone
BC, npuuem BM : MA = 3 : 4.Yepes npsimyro MK nipoxoIuT miIocKocTh o, mapayienabnas npsamon AC.
Hoxaxwure, uto BC : BK =7 : 3. Haiigute nnuny orpeska MK, eciu AC = 14cm

YcioBus BbINOJHEHUS 321aHUS
1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B _aY/IMTOPUN BO BPEMSI 3AHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJTHEHUS 3a/1aHUS: 45 MUH.
3. Brl MOkeTe BOCIIOIB30BaTHCSl _CPABOYHBIM MATEPUATIOM

IIIkaa oueHKH 00pa30BaTeIbHBIX 10CTHKEHUI:

KosnyecTBo HaOpaHHBIX 0aJ1J10B OueHka

8 baoB 5 (oTIM4HO)

6-7 OaioB 4 (xopo11io)

4-5 6amioB 3 (YIOBJIETBOPUTEIHHO)
MeHee 4 6aioB 2 (HeyIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 4



«DJ1IeMeHThl KOMOMHATOPUKH

Bapmuanr 1
12! 8l

1of 3L H
1. (2 0) Beruncnure 3HaueHNE BoIpakeHHs: a) 6!; 0) ; B)

2. (26) Bouuciure: a) C7%; 6) C1o’.

3. (20) B rpynne 26 oOy4uarornuxcs. CKOIBKUMH CIIOCO0AMHU M3 HUX MOXHO BBIOpaTh TpPeX YETOBEK
JUTsI IEKYPCTBa B CTOJIOBOM, Tapaepode u oiie?

4. (20) B rpynmne 25 o6yuatonuxcs. CKOTbKUMH CIOCOOaMU MOXKHO BBIOpATh U3 TPYIIBI KOMAaHIY U3
8 "emoBeK st y4acTUsl B COPEBHOBAHUSX ?

o

(26) Cxonbkumu criocod0aMu MOKHO pa3iokKHUTh BOCEMb Pa3IMYHBIX ITHUCEM 110 BOCBbMH Pa3IU4YHbIM
KOHBEPTaM, €CJIH B KaX/IbIii KOHBEPT KJIaJIE€TCSI TOJIBKO OJHO MUCHMO?

6. (20) Umeetcs 15 paznuusbix KHUT U 10 pa3nuuHbIX KypHaJI0B. CKOIBKUMHU CLIOCOOaMHU MOXKHO
COCTaBUTb IOCBUIKY U3 3 KHUT U 5 )KypHAJIOB?

Bapmuanr 2
12! =
1o! arsl
1. (26) BeruncnuTe 3HaueHUE BeIpakeHus: a) 6!; 0)  ; B)
2. (26) Beruucmure: a) C7%; 6) Cio’.
3. (206) B rpynme 25 oOydaromuxcs. CKOTBKHMH CIOCOOaMH M3 HMX MOXXHO BBIOpaTh Tpex

YeJIOBEK ISl y9acTHsl B COPEBHOBAHUSX IO TeHHHCY, B Oere Ha 100 meTpoB u B Oere Ha 3km?

4. (20) B rpynne 28 oOyuarontuxcsi. CKOIbKUMH CIIOCOOaMH MOXKHO BBIOpaTh U3 Kjlacca KOMaHIy U3
5 ydammxcs JUIs y4acTHsl B IOATOTOBKE K MPa3IHUKY.

5. (26) CxkompKuMH cIIoCOOaMH MOYHO TTOAUCATH BOCEMb PA3JIMYHBIX OTKPBITOK JJISi BOCBMHU
npy3ei?

6. (20) U3 Tpex MareMaTUKOB ¥ JIECATH YIKOHOMUCTOB HAJI0 COCTAaBUTh KOMUCCHIO, COCTOSIITYIO U3
JIBYX MaTE€MaTUKOB M IECTH 3KOHOMUCTOB. CKONBKUMH CITIOCOOAMU 3TO MOKHO ClIeaTh

YcioBys BbINOJHEHUS 3aaHudA

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aYIMTOPUN BO BPEMSI 3aAHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 45 MUH.

3. Bbl MOkeTe BOCIIOIB30BATHCSl KOHCTIEKTOM JICKITHH, Y4€OHHUKOM

IIIkana oneHKH 00pa30BaTeIbHBIX 10CTHKEHUI:

KonuyectBo HabpaHHbiX OannoB | OueHka

11-12 6annos 5 (0TAnYHO)
9-10 6annos 4 (xopolLuo)
6-8 6annos 3 (yooBneTBopuUTEbLHO)

MeHee 6 6annos 2 (HeynoBNeTBOPUTENIBHO)




KonTpoasnas padora Ne 5§
«KoopauHaTtsl 1 BEeKTOpPbI B IPOCTPAHCTBE)

Bapmuanr 1
1  ABCD — mapamnenorpamm: A(4; -1; 3), B(-2; 4; 5), C(1; 0; 4), D(x; y; z) . Haitnure koopauHaThI
To4ukd D 1 B OTBETE 3aMMIIUTE YUCIO, PABHOE X+y+Z.

2 BpIUKCINUTD CKATSIPHOE IPOU3BEJICHUE BEKTOPOB

u :

3 HM3BectHBl KOoOpauHaThl BepiiuH TpeyroiabHuka CDE: C(-3; 4; 2), D(1; -2;5),
E(-1; -6; 4). DK — menuana tpeyroinpHuka. Haiigure nmuny DK.

4 JlaHbl KOOpAWHATHI TOYEK

A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Hatigure .
5 Hansl koopauHatel Todek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3).
Hailingure xocunyc yrima mexnay Bekropamu CD n MN.

Bapmuanr 2
1. CDEF — mapamnenorpamm: C(-4; 1; 5), D(-5; 4; 2), E(3; -2; -1), F(x; y; z) . HalimuTe KoOpAHATHI
TOYKM F ¥ B OTBETE 3aNMILINTE YUCIIO, PaBHOE X+y+Z.

2. BolYMCIuTh CKaJIIpHOE NPOU3BEAECHNE BEKTOPOB

" :

3.13BecTHBI KOOpAMHATHI BepinH Tpeyrodbauka ABC: A(2; -1; 3), B(-3; 5; 2), C(-2; 3; -5). BM —
MenraHa TpeyroipHuka. Haiinure nnmuay BM.

4. JlaHbI KOOPIMHATHI TOUYEK

A(-3;2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haiinure
5. Hansl koopaunatel Touek C(3; -2; 1), D(-1; 2; 1),
M(2; -3; 3), N(-1; 1; -2). Halinute xocunyc yria mexay Bekropamu CD u MN.

Bapuant 3
1. ABCD — napannenorpamm: A(2; 1; 3), B(1; 0; 7), C(-2; 1; 5), D(x; y; z) . Haitaure koopauHaTh
To4ukd D 1 B OTBETE 3aMMIIUTE YUCIO0, PABHOE X+y+Z.
2. BplYMCINTH CKaNSIPHOE TPOU3BEICHUE BEKTOPOB

u

3. U3BectHbl koopauHathl BepiuH TpeyrodsHuka KDE: K(8; 2; 6), D(4; -2; 5), E(-2; -6; 4). DA —
MenuaHa TpeyroipHuka. Hainure mnny DA.

4. 1anbl koopauHatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3).

Haiinure
5. Hansl koopaunatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1).
Haiigure kocunyc yria mexxay Bekropamu AB u CD.

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/IaHKE OlleHUBaeTcs 1 Gamiom

KonuyectBo HabpaHHbIX OueHKa
6annos
5 6annos 5 (0oTAnY4HO)
4 6anna 4 (xopoLo)




3 6anna 3 (ynoBNeTBOpPUTENBLHO)
mMeHee 3 6ansoB 2 (HeyooBNETBOPUTENLHO)

Kontponbnas padora Ne 6
«OCHOBBI TPUTOHOMETPHI
B-1
1.(16) Breipasute B pannaHHON Mepe BeTHMUUHBI YIIoB: 45°; 15°; 280°.

2. (16)BrIpasure B rpagycHO Mepe BEIUYHUHBI YIIIOB:
3.(16) Onpenenure, B KaKOW YETBEPTHU JICKUT JTAHHBIN YTOJI: 100° 210°; -225°.
4. (16)Onpenenute, B KaKOi YeTBEPTH JICKHUT JAHHBIM yrol U YKaXHUTE 3HAK CHHYCa, KOCHHYCa, TAHTCHCA

Y KOTaHT€HCca yIja

4. (26)Haitnure uncaoBoe 3HaYEHUE BBIPAKECHUS: COS ; sin

5.(206) Beruuciaure , u , €CJIH U3BECTHO, YTO COS O =
6. (1 6)Onpenenure 3HaK BeIpaxeHus: sin 130° tg 310°.

7. (3 6)YnpocTuTe BhIpaKeHUE:

B-2
1. (16) Bripa3ute B paguaHHoii Mepe BeIMUMHBI yIrioB: 60°; 25°; 400°.

2.(1 0) Beipasure B rpagycHOI Mepe BEIMYUHBI YIJIOB:
3. (16) Onpenenure, B KakOW 4YETBEPTH JIC)KUT JaHHBIN YTOJI: 145° 80°; -25°.
4. (10) OnpenenuTte, B KAKOI YE€TBEPTH JICKUT NaHHBIM YTOJI M YKaKUTE 3HAK CUHYCa, KOCHHYCA,

TAHI'CHCA U KOTAHI'CHCA YTJIa

4. (20) HaiinuTe uncioBoe 3HaU€HUE BBIPAXKEHUSA: COS ; sin

5. (26) Beruucnure , 41 , €CIIH HW3BECTHO, UTO COS O =
6. (16) Onpenenute 3HaK BeIpakeHus: sin 188° tg 10°.

7. (36) YnpoctuTte BbIpa)KeHUE:

B-3
1.(1 6) Bripasute B paguanHoil Mepe BelanuuHbl yriaoB: 30°; 75°; 220°.

2. (10) Bripasure B rpagycHOM Mepe BEIMYMHBI YIVIOB:
3. (16) Omnpenenure, B KaKOK YETBEPTHU JICKHUT TAHHBIN yToOJI: 115° 234°; -125°.



4. (10) OnpenenuTte, B KaKOil U€TBEPTH JICKUT NaHHBIM yTOJI M YKa)KUTE 3HAK CHHYCa, KOCHHYCA,

TAHICHCA U KOTAHI'CHCA YTJIa

4.(2 6) Haiinure uncioBoe 3HAUYCHUE BBIPAKECHUS: COS ; sin

5. (2 0) Beruucnure s Hu , €CJIM HM3BECTHO, YTO COS Of =
6. (16) OnpenenuTe 3HAK BbIpakeHus: sin 210° tg 46°.

7. (3 6)YnpocTure BbIpaKeHHE:

B -4
1. (16) Beipaszure B paguanHoO# Mepe BenuuHbI yrioB: 90°; 65°; 300°.

2. (16) BeipasuTte B rpagyCcHOM Mepe BEIMYUHBI YIJIOB:
3. (16) Omnpenenute, B KaKOM YETBEPTH JIEKUT JAHHBIA yroi: 175° 44°; -100°.
4. (16) Onpenenure, B KAKOM YETBEPTH JICKUT JAHHBIA YIOJI M YKQKUTE 3HAK CUHYCa, KOCHHYCA,

TaHI'€HCA U KOTaHI'€HCa YrJla

4. (20) HaiinuTe uncioBoe 3HaYCHUE BBIPAKEHUSA: COS ; sin

5.(20) Bpruucnure , i , €CJIM H3BECTHO, YTO Sin oL =
6. (16) Omnpenenute 3HaK BbIpakeHus: sin 190° tg 283°.

7. (36) YopocTuTe BhIpaXKeHUE:

Yc10Bus BbINOJHECHUSA 321aHUS
1. Mecto (BpeMmsi) BBITIOTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS
2. MakcumanbHO€ BpeMsl BBINIOJHEHUS 3aiaHust: 45 MUH.
3. Bbl MOeTe BOCIIOJIB30BATHCS _CIPABOYHBIM MaTEPUATIOM

IIxasa oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:

KosmyecTBo Ha0paHHBIX 02/1710B Onenka

11-12 6annoB 5 (OTIUYHO)

8-10 GamnoB 4 (xopo1io)

5-7 6annoB 3 (YIOBJIETBOPUTEITHHO)
MeHee 5 6a/IoB 2 (HeyJIOBJIETBOPUTEIHHO)

HToroBasi KOHTPOJIbHAsA padoTa Mo maremaruke 3a 1 Kypc
AJITEBPA —3aganusa Nel-13, I'EOMETPUS —3ananus Ne 14-20

BapuanTt 1

Boeruucnure: a) 2 0) B)
2. Pemure ypaBuenue: y*=15;

3. Beraucnure: a) 0)




4. Pemute nuppalmoHanbHbIe YPaBHEHUS: ) ; 0) ;

5. Pemmre norapudmMuyeckoe ypaBHEHHE:

6. Pemmre norapudMuaeckoe HEpaBEHCTBO:

7. Haiitu obmacTh onpeneneHus GyHKITUH:
8. PemnTe nokasareiabHOE ypaBHEHUE:

9. Beipa3urte B paguaHHOW MEpE BEJIMUYUHY YIJIa:

10.3aMeHuTE JaHHBIN YTOJ YIJIOM NIEPBOM YETBEPTH:
11. Onpenenurte, B KaKoi Y€TBEPTH JIKUT JAHHBIA YTOJI U YKAXKUTE 3HaK CHHYCa, KOCHHYCA, TAHTEHCA U

KOTaHI'eHCca yriia

12. Berauciure cos ; sin(-750)

13. Beruncnure , u , €CJIU HW3BECTHO, UTO COS O =
14.B npoctpanctse nansl Tpu Touku M, K u P takue, uto MK =13 cM, MP =14 cm u
KP = 15 cm. Haitnute momans Tpeyroinsauka MKP.
15.11nockocth o nepecexaet croporsl AB u BC tpeyronsauka ABC B Toukax D u E cooTBeTcTBEHHO,
npuyeM AC || o. Haiigure AC, ecmtu BD: AD =3:4 u DE =10 cm.
16.Ykaxxure TOUKy, Jiexantyro Ha ocu Oz.
A.(0;3;1). B.(0;0;7). B.(5;0;0). T.(0;3;0).

17. Haiinute xoopaunatel Touku K, ecmu A(0; 3; 4) u B(1; 4; 4), a Touka K — cepenuna otpeska AB.
18. Haiinure koopauHaTel BekTopa AB |, ecim A(3; 4; -2) u B(4; 1; 5).

19. Haiinute koopauHaTl BekTopa 24 + 36, ecnmua |2;0;-3) ,6 [5;—1;2
20. dan tpeyronbauk ABC: A (-3; -4; -5), B(1;0; 3), C(2; 7; -3). Halinute xocunyc yrna B.

BapuanTt — 2

1.Brruucnure: a) ; 0) ; B)

2 Pemmnte ypaBaenue y'=17

3. Beraucnure: a) 0)

4. Pemuth UppalliOHAJIbHBIE YPABHEHMS: a) ; 0) ;

5. Pemmre norapudmMuyeckoe ypaBHEHHE:

6. Pemure norapudmMuyeckoe HepaBeHCTBO:

7. Haiitu obnacte onpeneneHust GyHKIINH:

8. Pemnre nokasarenbHOE YpaBHEHUE:



9. Beipasurte B paguaHHON MEpEe BEIMYMHY YIJIa:

10.3aMeHuTE NaHHBIN YTOJ YIJIOM NIEPBON YETBEPTH:

11. Onpenenure, B KaKOW 4YETBEPTH JICXKUT JaHHBIN Yrol U yKa)KUTE 3HAK CUHYCA,

KOTaHI'CHCa YyIJla

12. Berauciure cos ; sin(-390)

13. Beruncnure , u

, €CJI1 U3BECTHO, YTO COS X =

14.B npoctpancte nansl Tpu Toukd M, K u P takue, uto MK=11cm, MP=12cmu
KP = 13 cm. Haiinure mnomans tpeyroasauka MKP.

15.1TnockocTts B nepecekaer cropousl KM u MP tpeyronsanka KMP B Toukax A u B cooTBeTCTBEHHO,

npuuem KP || B. Haiimmre KP, ecn MA: AK =2:7 n AB =12 cm.

16. Vkaxure Touky, nexantyro Ha ocu OX.
A.(0;3;1). Bb.(0;0;7).

B. (-2; 0; 0).
17. Halimute xoopaunatel Touku K, ecmu A(3; -2;

I'. (0; 3;0).

1) u C(-2; 3; 1), a Touka K — cepenuna otpeska AC

18. Haiigure koopaunatel Bektopa BA | ecim A(1; -3; 2) 1 B(0; 2; 7).

19. Haiigure koopauHatel Bektopa 23 + b, ecu a —4;1;5]
0; 3), C(2; 7; -3). Halinute xocunyc yria A.

20. Han tpeyronbauk ABC: A (-3; -4; -5), B(1;

YciaoBusi BLINOJIHEHUS 3aJaHus

1. Mecto (BpeMSI) BBIITOJIHCHUS 3a/IlaHUs - 3a1aHUC BBITOJIHACTCA B aAYIMTOPUHN BO BPCMA 3AHATUA

. b 13;-5;-1]

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 90 MuH.
3. BbI MOXeTe BOCTIONB30BaThCS _CIPABOYHBIM MATEPHAIIOM, TAOIUIIHI

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:
Kaxxmoe BepHO BBITIOJIHEHHOE 3aJ1aHKe OlleHuBaeTcs 1 Gamiom

KosmmuecTBO HAaOpaHHBIX 0AJLJI0B Onenka
19-20 6amnoB 5 (OTIMYHO)
15-18 GamioB 4 (xopor1110)

&-14 damtoB

3 (YIOBJIETBOPUTEITHHO)

MeHee 8 0aIoB

2 (HEeyHOBJIETBOPUTEIIHHO)

Konrponabnas padora Ne 1-8
« Tpuronomerpuyeckue ypaBHeHHSI 1 HEPABEHCTBA

Tpuronomerpuveckne ypaBHeHUs U
HepPaBeHCTBA 1 BapuanT
1. Pemure ypaBHeHust:

Tpuronomerpuyeckue ypaBHeHUs1 U
HEpPaBEeHCTBA 2 BapuaHT
1. Pemunte ypaBHeHUs:

a) a)
0) 0)
B) B)

KOCHHYCA, TAHI'CHCA U




2. Pemunte HEpaBeHCTBA

3)

2. Peminte HepaBeHCTBA

a) 6) a) 0)
Tpuronomerpuveckne ypaBHeHUs U Tpuronomerpuyeckue ypaBHeHUs1 U
HepPaBeHCTBA 3 BapuaHT HepaBeHCTBA 4 BapHaHT

1. Pemunre ypaBHeHus:

a)

0)

3)

2. Peminre HepaBeHCTBA

1. Peminte ypaBHeHHsA:

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 6) a) 0)
Tpuronomerpuyeckne ypaBHeHUS H Tpuronomerpu4yeckue ypaBHeHUs U
HEPaBCHCTBA 5 BapuaHT HEPaBCHCTBA 6 BapuaHT

1. Pemunre ypaBHeHus:

a)

0)

1. Peminte ypaBHeHHsA:

a)

0)




)

3)

2. Pemiute HepaBeHCTBA

a) 0)

)

3)

2. Peminte HepaBeHCTBA

a) 0)

TpuroHomerpuyeckue ypaBHeHUs U
HepaBeHCTBAa 7 BapUAHT
1. Pemiure ypaBHeHuUs1:

a)

0)

3)

2. Peminre HepaBeHCTBA

a) 0)

Tpuronomerpuieckue ypaBHeHUs U
HepaBeHCTBa 8§ BapMaHT
1. Pemiure ypaBHeHuUs1:

a)

0)

3)

2. Pemute HepaBeHCTBA

a) 6)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHCTBa 9 BapuaHT
1. Pemiure ypaBHeHuUs1:

a)

0)

3)

2. Pemiute HepaBeHCTBA

Tpuronomerpnuyeckue ypaBHeHHs U
HepaBeHcTBa 10 BapuaHT
1. Pemute ypaBHeHus1:

a)

0)

0)
2. Pemute HepaBeHCTBA

a) 0)




a) 0)

Tpuronomerpuueckue ypaBHeHus U
HepaBeHcTBa 11 BapuaHT
1. Pemunre ypaBHeHuUs1:

a)

0)

2. Pemunte HEpaBeHCTBA

a) 6)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHcTBa 12 BapuaHT
1. Pemunre ypaBHeHUs:

a)

0)

0)
2. Peminte HepaBeHCTBA

a) 0)

Tpuronomerpnuyeckne ypaBHeHUs U
HepaBeHcTBa 13 BapuaHT
1. Pemunre ypaBHeHus:

a)

0)

2. Pemunte HEpaBeHCTBA

a) 6)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHcTBa 14 BapuaHT
1. Peminte ypaBHeHHs:

a)

0)

2. Pemute HepaBeHCTBA

a) 6)

Tpuronomerpuyeckne ypaBHeHUs U
HepaBeHCTBa 15 Bapuant
1. Pemunre ypaBHeHUs

Tpuronomerpu4yeckue ypaBHeHUs1 1
HepaBeHcTBa 16 BapuaHT
1. Pemunte ypaBHEeHUs:




a) a)

0) 0)

B) B)

r) r)

1) 1)

e) €)

K) )

3) 3)

2. Pemiure HepaBeHCTBA 2. Pemnre HepaBeHCTBA
a) 0) a) 0)

YcioBus BbINOJHEHUS 3a1aHNS
1. MecTto (BperI) BBITIOJIHCHUA 3a/laHUA: 3da1aHNUC BBINNOJIHACTCA B aYIMTOPHUU BO BPCMSA 3aHATHUA

2. MakcumanbHOE BpeMs BBITIOJIHEHUS 3aJaHHS: 45 MHH.
3. Bbl MOkeTe BOCIIOIB30BATHCSl _CIPABOYHBIM MAaT€pUAIOM

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIA:
3a KaX/10€ MPaBUJILHO PEIICHHOE YPAaBHEHHE WM HEPaBEHCTBO - 1 Oai
MakcumaabHO€E KOIHYecTBO 0amios -10

KosnyecTBo HaOpaHHBIX 0a/1J10B Onenka

9-10 GamnoB 5 (OTIMYHO)

7-8 GanioB 4 (xopo1o)

4-6 GasioB 3 (Y1OBIETBOPUTEIBHO)
MeHee 4 6aioB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 2-9
«DYyHKIHMH, UX CBOMCTBA U TpapuKm»

Bapmuanr 1

1. (16) HaiimuTe o6nacTh onpeaeneHust GyHKIUH:

2. (16) Haiinute MHOXECTBO 3HAYCHUH (PYHKIIUH: y=sin 2X

3. (16) Hoxkaxwure, uto pyHkums f(x)= 4x — tgx HEUeTHas.

4.(16) Ipu kakux 3Ha4eHUAX X QPyHKIMA y= 2X-1 IpUHUMAET OTPULIATEIbHbIC 3HAYCHUS ?

5.(96) Uccnenyiite pyHKIMIO U TOCTPOiiTE €€ TpadukK:

Bapmuanr 2



1. (16) HaiimuTte obnacTs onpenenenus QyHKIUN: y=

2. (16) HaiimuTe MHOXECTBO 3HAUYCHUH (PYHKIIMH: y=COS 2X

3. (16) okaxwure, uto GpyHkimsa f(x)= x> +3cos X yeTHas.

4.(16) Ipu kakux 3Ha4eHUIX X QyHKIHA y= 4X + 3 IpUHUMAET OTPUIIATEIbHbBIC 3HAYCHUS ?

5.(96) Uccnenyiite pyHKIIMIO U IOCTPOITE €€ TpaduK:

YciaoBusi BbINOJHEHUS 3aJaHus

1. Mecto (BpeMSI) BBIITOJIHCHUS 3a/laHUs - 3a1aHUC BBITOJIHACTCA B AYIUTOPUHN BO BPCMA 3aAHATUA

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 45 MUH.
3. Bbl MOkeTe BOCIONIB30BATHCSl _CIPABOYHBIM MATEPUATIOM

Ikana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:

KosinyecTBo HaOpaHHBIX 0a/1710B Ouenka

12-13 GamioB 5 (OTIIMYHO)

10-11 Gamios 4 (xopo111o)

6-9 GamioB 3 (YOOBIETBOPUTEIBHO)
MeHee 6 6aioB 2 (HeyHOBJIETBOPUTEIHHO)

KonTpoabnas padora 3-10
«MHOrorpaHHuKN»
Bapmnanr 1

1. B ocHOBaHUM NPSAMOI TPEYroabHOW NMPU3MBI JIEXKUT MPAMOYTOJIbHBIM TPEYTOJIBHUK C KaTeTaMu 8 cM U 6
cM. [Tnomans GokoBoii moBepxHocTu paBHa 120 cm?. Haiigure BLICOTY IIPU3MEIL.

2. CTOpOHBI OCHOBaHHUS MPAMOIO MapajlIeenuIena paBHbl 3 ¢M U 5 ¢M, ocTpbiii yron 60°. Bosbimas
IyaroHais napaulenenunena pasHa 10 cm. Haligure BeIcOoTy napaienenumnena.
3. OcnoBanuem nupamuasl MABCD ciyxur kBaapat ABCD. MB — Bbicota nupamuasl 1 MB=AB= 4 cm.
Haitaure momans rpanu MDC.

4. BpicoTa MpaBUIBLHOM YETHIPEXYTOJbHOM MUPAMHJIbI PaBHBI cM, a ee OokoBoe pedpo CM.
Haiinute: a) 00KOBYIO OBEPXHOCTh MUPaMHU/IbL, 0) IBYTPaHHBIN YTOJI IPU OCHOBAHUHU.

Bapmuanr 2

1. BokoBoe peOpo MpaBHIBLHON YETHIPEXYTrOJLHON MPU3MBI paBHO 6CM , a AuaroHais OOKOBOH TpaHH —
10cm . Haiinute 60KOBYIO TOBEPXHOCTH MPU3MBI.

2. CropoHa OCHOBaHMS NPABUJIBHOM YETHIPEXYrOJbHON MPU3MbI paBHa OCM , a JUaroHaib OOKOBOM

rpaun  13cm . Haiigure 60KOBYIO TOBEPXHOCTD MPU3MBI.

3. OcnoBanunem nupamuasl KABCD ciyxut kBagpatr ABCD. MB — BeicoTa nupamuasl 1 MB=AB= 7 cMm.

Haiinure mnomaas rpanu KDC.

4. BpicoTa NpaBWIBHOM YETHIPEXYrOJbHOW MUPAMMJBI paBHA cM, a ee OokoBoe pedpo CM.
HaiinuTe: a) 00OKOBYIO TOBEPXHOCTh MUPAMHUIBL, 0) IBYTPaHHBIN YTOJI IPU OCHOBAHUH.

YcioBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3a1aHUC BBLITOJIHACTCA B AYIMTOPUHN BO BPEMSA 3AHATUA

2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/JaHHS: 45 MHH.
3. Bbl MOkeTe BOCIONBb30BaTHCSl _CIPABOYHBIM MATEPUATIOM



IIkasna oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUII:
Kax10e BepHO BBITIOJIHEHHOE 33JJaHHUE OLIEHUBAeTCs 2 OaiaMu

KosnyecTBo HaOpaHHBIX 0a/1J10B Onenka

8 bansoB 5 (oTIM4HO)

6-7 OaioB 4 (xopo111o)

4-5 GayoB 3 (YOOBIETBOPUTEIBHO)
MeHee 4 6aIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

Konrtpoabnasi padora Ne 4-11
«Tena Bpamenus»

Bapmnanr 1
1. OceBoe cedyenmne MUIMHIpA — KBaIpar, JUIMHA JUaroHain koroporo pasHa 20 cm. Haligure paguyc
OCHOBAaHMS LUJIMH]IPA.

2. 1nuna oOpa3yromiei KoHyca paBHa 2 CM, @ YroJl IIpU BEpLIMHE OCEBOI0 CEYEHUsI KOHyca paBeH 120°.
Haitaure nomans OCHOBaHUS KOHYCA.

3. Ceuenue mapa miI0CKOCTbIO UMEET IUToIaAb 36  .UeMy paBeH paauyc Iapa, €Clid CeYeHHEe yAalIeHO OT
€ro LIEHTpa Ha paccTosiHue 87

4. TInowaas 0CEBOTO CEYEHMs IIMIMHIPA paBHa 6 1M, a IUIoIIa{b OCHOBAHMS LIWJIMHIPA paBHa 25 aMm°,
Haitaure BbICOTY IMUIMHApPA.
5. Cropons! Tpeyronbauka ABC kacarorcst mapa. Haliqure paauyc mapa, ecnu AB=8cm, BC=10cwMm,

AC=12cMm u paccrosiHue 0T LieHTpa mapa O 1o miockoctu TpeyroabHuka ABC paBHO CM.
Bapuant 2

1. OceBoe ceueHne UUIMHAPA — KBaJpart, AJIMHA IUaroHaJId KOToporo pasHa 12 cm. Haligure pannyc

OCHOBaHMS LIMIIMH/PA.

2. Jlnuna oOpasyrorieit konyca paBHa 4 CM, a YTOJI TIPU BEpUINHE OCEBOTO CEYCHMsI KOHyca paBeH 60°.
Haiigure momaabs OCHOBaHUS KOHYCA.

3. CedeHue mapa mioCKOCThI0 UMEET IIomaab 25 .Uemy paBeH paauyc mapa, eciid CeYeHUE YAalIeHO OT
€ro LIeHTpa Ha paccrosiHue 127

4.1Inomaas 0CeBOro ceueHus HUIMHIPA paBHA 8 JIM?, & TUTOIIA/b OCHOBAHMS IIMIIMHAPA paBHa 25 am°,
Haitaure BbICOTY IMUTMHApA.
5.Croponsl TpeyronbHuka ABC kacarorcs mapa. Haliqure paguyc mapa, ecau AB=4cm, BC=5 cm,

AC=7cM u paccrosinue ot 1eHrpa mapa O 10 miockoctu TpeyroiibHuka ABC paBHO CM.

YcioBYS BbINOJHEHHS 3a1aHNAS

1. Mecro (BpeMs1) BHIIIOJHEHUS 3a/1aHUs - 3a/1aHKE BBIMOIHACTCS B ayTUTOPUM BO BPEMs 3aHITUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aaHMsL: 45  MuH.

3. Bel MOkeTe BOCIOIL30BaThCS CIIPpaBOYHbLIM MATEPHAIOM

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:
Kaxxmoe BepHO BBITIOJIHEHHOE 3aJ1aHKEe OlleHUBaeTcs 1 Gamom

KosmmuecTBO HAaOpaHHBIX 0AJJ10B Omnenka

5 bannos 5 (omMyHO)




4 OGamra 4 (xopo111o)

3 Gamna 3 (YIOBIETBOPUTEIBHO)

MeHee 3 6aJIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontponabnas padora Ne 5-12
«IIpousBoaHas»

I[MoaroroBuTEbHBIH BAPHAHT
Nel. Haitnure npon3BoAHYO0 (GYHKITUU B TOUKE Xo:

A) y=x*, x¢=-1 6)y=sinx—cosX,Xo= B) y=—23cos x+2sin X, Xo=
Neo 2. Berauciure npou3BojHbie QYHKIMHN, HCTIONB3Ys (GOPMYIIBI CYMMBI, TIPOU3BEACHHS U YACTHOTO:

(utv)'=u'+v' (u'v)=u'v+uv' ()=

A) y=x* - 2x - 0)y=x(x*-2x-1) B)y=
Ne 3. Ucnionb3ys (hopMyIsibl TPOU3BEICHUS M YACTHOTO, HAMIUTE TIPOU3BOIHYIO (DYHKIIHH:

A)y=xtgx 0)y=
Ne 4. Ucnonp3ys npaBuiio qudepeHIMpoBaHus CI0XKHON QYHKIMH, HAWIUTE TPOU3BOJHYIO :

A)y=xx1 6)y= B) y=ctg(4x- ) T)y=tg’x
BapuanT 1
Ne 1. Beruncnure npoussoadyro:  a) 14x  6) x° B) 20x*+10x*-3x+0,5 1) cos3x  x) 2sin 2x

e)y=(3x-5)" x)y=
Ne2. Haiigure npou3BOAHYIO (QYHKIIUH B TOUKE Xo:

A) y=3x%, x)=1 0)y = oS X, X¢= B) y=—2sin X, X¢= r) y=2+
Ne 3. Beraucnure mpou3BoAHbIE QYHKIHMA, UCTIONB3YS (DOPMYIIBI CyMMBI, IIPOU3BEACHUS U YaCTHOTO:

A) y=x*—5x + 0)y=x(x*-5x+1) B)y=
Ne 4. Vicnionb3ys hopMysisl IPOU3BENEHHS U YACTHOTO, HAWJNTE IPOM3BOAHYIO (DYHKIMH:

A)y=xcosx 0)y=
Ne 5. Ucnonb3ys mpaBuiio qudGepeHIIMPOBAHUS CIOKHON QYHKIMH, HAHIUTE TPOU3BOTHYIO:

A)y = (x*-3x+1)" 0) y= B) y=tg(3x- ) ) y=cos’x
Bapuanr 2
Ne 1. Beruncnute npousBogayro:  a) 9x  0) x® B) 30x*-10x7-5x+0,5 1) 3cos3x 1) sin 2x

e)y=(4x-3) x)y=

Ne2. Haiigure npou3BOAHYIO (QYHKIIUH B TOUKE Xo:

A) y=2x°, x)=-1 0)y = sin x, X¢= B) Yy =—2C0S X, X¢= r) y=1+2
Ne3. Beruncnute npousBogHble (HYHKIIHM, HCIIONB3YS (POPMYIIBI CyMMBbI, MPOU3BEACHUS U YACTHOTO:



A) y=x* +4x - 0)y=x (x*+4x-1) B)y=

No 4. Uctionb3yst popMysTbl MPOU3BEICHUS U YaCTHOTO, HAWINUTE TTPOU3BOIHYIO (DYHKIIMH:

A)y=xsinx 0)y=

Ne 5. cnonb3ys npasuiio nuddepeHpoBatust cloKHOW QyHKIUHN, HalUTE TPOU3BOJHYIO:

A)y=(x*+4x-1)° 0)y=

YciaoBusi BHINOJTHEHUS 3aaaHusA

B) y=ctg(2x+ )

r) y=sin’x

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBIMIOIHICTCS B _aY/IMTOPUN BO BPEMSI 3AHITHUS
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHUS: 45 MUH.

3. BbI MOXETE BOCIIOIL30BATLCS CIIPABOYHbLIM MATCPHUATIOM

IIIkana oneHKH 00pa30BaTeIbHbIX 10CTHKEHUI:
Kax/10e BepHO BBIIIOJIHEHHOE 3ajjaHKe olleHHBaeTcs 1 6amiom

MaxkcuMaibHOE KOTM4eCTBO OatoB -20

KosnyecTBo HaOpaHHBIX 0aJ1J10B Ouenka

18-20 6amioB 5 (oTM4HO)

15-17 6annoB 4 (xopo11io)

10-14 6amioB 3 (YIOBJIETBOPUTEIHHO)
menee 10 6annoB 2 (HeyHIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 6-13
«IIpuMeHeHH e IPOU3BOAHOI»

Bapuanm 1.

1. Nana pyHKus:

flx|=—x’+3x+2. Haiimure:
a) (206)mpoMexXyTKH BO3pacTaHUs U yObIBAaHUS
dynxumy;
0) (16) Touku ’3KCTpeMyMma;
B) (20) HambobIlIee U HANMEHBIIICE 3HAUCHUS
dynxmmu Ha npomexyTke [ 1;3]
2.(26)CocTaBbTe ypaBHEHHE KacaTeIbHOM K
rpaduky GyHKIMH

Y=2—x—x". BTOUKE
3.(20)MarepuanbHasi TOYKa JABIDKETCS MO 3aKOHY

X,=0

Haiitn CKOPOCTh u
yCKOpeHue B MOMeHT BpeMeHnu =5 c. (Ilepemenienue
U3MepsieTcs B METpax.)
4.(60)Uccnenyiite (yHKIIMIO M IIOCTPOUTE €€
rpaduk:

f(x):4x2—0,5x4.

Bapuanm 2.

1.lana QyHKIMS:

flx|=x’-3x—6. Haiiaure:
a)(20)  TpOMEXYTKHM  BO3pacCTaHus |
yObIBaHUS (DyHKIMU;
0) (16)Touku 3KCTpEMyMa;
B)(20) HanOobIIIee U HAUMEHBIIICE 3HAYCHUS
¢ynximu Ha npomexyTke  [—2;0]
2.(26)CocTaBbTe ypaBHEHHE KacaTeIbHOU K
rpaduky GyHKIHMH

Y=2—x—x> BTouke X,=0
3.(26)MarepuanbHas TOYKa JIBHXKETCS 1O 3aKOHY

. Halitu cxopocTh U yCKOpeHue B
MoMeHT Bpemenu =5 c. (Ilepememienue
U3MepsieTCs B METpax.)
4(66).Uccnenyiite GyHKIHIO
MoCTpoiiTe ee rpaduk:
f(x)=2 x°—6x+4.




Bapuanm 3.
1. lana ¢pynkuus: f \x|=x"—2x"+8. Haiinure:
a)(20) MpoMeXKyTKH BO3pACTaHUsI U YOBIBAaHHS
INZEINIVEH
0)(10) Touku SKCTpEMyMa;
B)(20) HanOosbIIee ¥ HAUMEHBIEE 3HAYCHUS
(ynxiuu Ha otpeske  [—2;2]
2.(26) CocTaBbTe ypaBHEHHE KacaTeIIbHOU K
rpaduky GyHKIMH

V=x’-3x+5. BTouke X,=—1

3(26).MarepuanpHast TOYKA ABUKETCS IO 3aKOHY

. Haiiti ckopocTh M yCKOpEHHE B
MoMeHT Bpemenu =5 c. (Ilepememnienue
U3MepseTCs B MeTpax.)
4.(60)Hccrnenyiite GyHKIINIO U TTIOCTPOUTE €€

Bapuanm 4.
1.Jlana dpysxmms:  f(x|=x*—2x"—3.
Haitigure:

a) (26)mpomMeXyTKH BO3pacTaHus U
yObIBaHMS (PYHKIIHH;
0)(16) TOUKH SKCTpEeMyMa;
B) HanOOJIbIIICe U HAUMEHbIIIEE 3HAYCHUS
dynxiuu Ha otpeske  |[—2;2]
2.(26) CocTaBbTe ypaBHEHHE KacaTeIIbHOU K
rpaduKy QyHKIUU

Y=x"—6x+4.  BTOuKe X,=—2
3.(26)MarepuanpHasi TOYKa ABUKETCS 10 3aKOHY

. Haiitm ckopocTh m yckopeHue B
MoMeHT Bpemenu =5 c. (Ilepememenue
M3MEpSeTCs B METpax.)

rpaduk: f(x):x?’— 12 x. 4.(60)ccnenyiite pyHKIMIO U IOCTPOITE ee
rpaduk: f(x)=6x—2 X’
Bapuanm 5.%*% Bapuanm 6.**
1.(26)/lana GyHKITUSA: f(x)=x2—5x+4. 1.(26)/lana ¢yHKkIMS: f(x):—x2+8x—7.

Haiinute mpomMeXyTku BO3pacTaHus M yOBIBaHUS

GyHKIHH.

2. (20) Haiigure ToukM 3KcTpeMyMa (YHKIUU
flx|=2x-3x—1.

3.(206) Haiigute nHaubonpllee W HaUMEHBIIEE

3HaueHHs (PyHKIUU

Y=—x*+3x’+4. Haxonmax [—3;3]
4.(20)CocraBbTe  ypaBHEHHE KacaTeIbHOM K
rpaduky GyHKIUN

3x—2
y= 3_y - BTouKe X,=2

5.(26)MarepuanbHas TOYKA ABIDKETCS IO 3aKOHY

. Halitu cKOpOCTb M yCKOpEHUE B
MomeHT Bpemenu =5 c. (Ilepememenue
U3MEpSETCs B METpPax.)
6.(60)ccnenyiite (QyHKIIMIO W TOCTPOHTE e€e
rpaduk: f(x)=2x3—3x2.

Haiimute npomexyTku
yObIBaHMs (DyHKITUH.
2. (26) Haiinure Toukm sxcTpemyma (pyHKIHM

f('x):2x3—%x4—8.

BO3pacTaHust |

3.(20) Haiinure HamOomplliee U HAMMEHBITIEE
3HaueHHs PyHKIMN

y=2x>-9x’~3 maorpeske [—1;4]
4.(26) CocTaBbTe ypaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUN

y— 2X—5

5—Xx

5.(26)MarepuanbHas TOYKA JBIDKETCS TIO

B Touke X,=4

3aKOHY Haiitu ckopocts u
YCKOpEHHE B MOMEHT BpeMeHu (=5 c.
(ITepememmienne n3MepsieTcst B MeTpax.)

6.(60) Uccnenyiite (GyHKIUIO U IOCTPOITE €€
rpadux:  f|x|=3x*+2x>.

YcioBYS BbINOJHEHHS 3a1aHNAS

1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/IaHUs: 3a1aHWEC BBINIOJIHACTCA B aYJIUTOPHUHN BO BPEMS 3aHATUA

2. MakcumanabHOE BPCMs BBIIIOJIHCHHA 3aJaHUA:

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBIM MATCPHAJIOM

90 MHUH.

HIkana oueHKH 00pa3oBaTeIbHBIX JOCTHKEHMI:
Bapunrs! 1-4: MakcuManbHOE KOTHYECTBO OayioB -15

KosinyecTBo HaOpaHHBIX 0a/1710B

Onenka

14-15 GayuioB

5 (OTIMYHO)

10-13 GayutoB

4 (xopo111o)




6-9 6as0B 3 (YIOBJIETBOPUTEITHHO)

MeHee 6 6a/IoB 2 (HeyJIOBJIETBOPUTEIHHO)

BapuaHTbl 5-6: MakcUMaJIbHOE KOIMYECTBO OANIOB -16

KosnyecTBo HaOpaHHBIX 0aJ1J10B Ouenka

14-16 6amioB 5 (oTM4HO)

10-13 GammoB 4 (xopor111o)

6-9 GaToB 3 (YIOBJIETBOPHUTEIHHO)
MeHee 6 6a/IoB 2 (HeyOBJIETBOPUTEIHHO)

Kontponbnas padora Ne 7-14
«IlepBooOpa3Hasi 1 HHTErPaJI»

BapuanTt 1
1. (20) Jokaxwure, uto ¢pyHkuus F sBnsiercs nepBooOpasHoi ans pyHkiuu f Ha MHOXKecTBe R:
a) F(x)=x*-3, f(x)=4x> ; 6)F (x)=5x-cos x, f(x)=5+sin x

2. (10) Haiigure o6muii Bu1 nepBooOpa3HbIX i GYyHKIUN
3. (206) dns ¢pyukuuu f HaiinuTe nepBooOpa3Hyo, Tpaduk KOTOPOIl MPOXOAUT qepes TOuKy M:

; M(C ).

4. (30) Beruucnure uHTETpaNI: a) 0) B)

5. (30) Beruncauts miuomaab GUrypsl, orpaHU4€HHON JIMHUSAMMU:

Bapmuanr 2

1. (26) Hokaxute, yto ¢pyHkuus F saBnsercs nepBooOpasHoii 1y pyHkiuu f Ha MHOXKecTBe R:
a)F(x)=4x -x*, f(x)=4-3x* ; 0)F (x)=0,5-sinx, f(x)=-cos x

2. (16) Haiigure obuuit Bua nepBooOpas3HbIX it PyHKIIUU
3. (20) dns ¢pyskuuu f HaiinuTe nepBooOpa3Hyo, TIpaduK KOTOPOH MPOXOAUT qepe3 TOuKy M:

;M

4. (30) Beruncaure uHTErpaN: a) 0) B)

5. (30) Beruncnutp, npeaBapuTeNbHO CeNIaB PUCYHOK, TUIOMAAb (GUTYpPhl, OTPAHUICHHON JTUHHUSIMU:

Yci1oBuA BBINOITHEHU 3AJAHUSA
1 _Mecro (Bpemsi) BBIIIOJIHEHUS 3aJJaHMs - 3a/IaHUE BBIMOIHAETCS B aYTUTOPUY BO BPEMsI 3aHSATUS




2
3

MaxkcuManibHOE BPEMS BBIMIOJTHEHUS 3aTaHUS: 45  wwuH.
Bpl MOkeTe BOCTIONIb30BaThCS CHPABOYHBIM MATEPUAIOM

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:

MaxkcuMaibHOE KOTMUECTBO 0auioB - 11

KosmyecTBo Ha0paHHBIX 02/1710B Onenka

10-11 6anmoB 5 (OTIUYHO)

8-9 GamoB 4 (xopomio)

5-7 GamnoB 3 (YIOBJICTBOPUTEIHHO)

MeHee 5 0aJuIoB

2 (HeyHOBJIETBOPUTEILHO)

Koutpoabnasa paGora Ne 8-15
«JIEMEHTBI TCOPHH BEPOSITHOCTEH, MATEMATHYECKOI CTATHCTHKI
Bapuanr 1

1. W3 xop3uHbI, B KOTOpOH HaxonsaTcs 4 OenbIX W 7 4YepHbIX I1Iapa, BBIHUMAIOT oAuH miap. Haiitu

BEPOSITHOCTH TOTO, YTO IIAP OKAKETCSI YEPHBIM.
2. B xop3une 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTaJbHbIC YepHbIC. BRIOMpaloT Hayaady OAMH mIap.

Onpenenute, ¢ KAaKOH BEPOSITHOCTHIO OH Oy/ET IIBETHBIM.
3. U3 natu OykB pa3pe3Hoii a30yKu COCTaBIEHO CIOBO «karepy». HerpaMOoTHbII MaibuuK nepemerta

OyKBBI, a TOTOM Hayraj ux coopai. KakoBa BEpOSITHOCTb TOTO, YTO OH OISTH COCTABHII CJIOBO

«Karep»?
4. CoObiTHE A COCTOMT B TOM, YTO CTAHOK B TEuYeHHE daca MOTpeOyeT BHUMaHHUS pabouero.

BepositHOCTE 3TOTO CcOOBITHS cocTaBisger 0,7. OnpenenuTh, ¢ Kakoil BEpOSTHOCTBIO CTAaHOK HE

noTpeOyeT BHUMAHHSI.
5. B onHol kop3uHe HaxoaaTcs 4 OenbIX U 8 YepHBIX MIapoB, B Apyroi — 3 Oenbix u 9 yepHbIX. M3

Ka)XJ10¥ KOP3WHBI BBIHYJIH 110 11apy. HalTH BepoOSATHOCTH TOTO, 4TO 00a Iapa OKaXKyTcst OEIbIMHU.
6. CnyuvaiiHas BeMuMHA X 3aJlaHa 3aKOHOM PACIIPENCIICHUS:

1 4 6
0,1 0,6 0,3
Haiitu ee MaTeMaTHueCKOE OKUTAHUE.

Bapuanr 2

W3 kxop3uHBI, B KOTOpOW Haxomarcss 8 OenbiXx W 12 4epHBIX IMapa, BRIHUMAIOT OnuH Imap. Haitu

BEPOSATHOCTH TOTO, YTO MIAP OKAKETCS OCINbIM..
B kop3une 20 mapos: 10 cuHHX, 7 KpacHBIX, OCTaJbHBIC YepHBbIC. BRIOMPAIOT Haymady OIWH IIap.

OrnpenenuTh, C KAKOW BEPOSTHOCTHIO OH OYZIET IIBETHBIM.
W3 st OyKB pa3pe3Hoii a30yKu COCTaBJICHO CIOBO «KHHUTray. HerpaMoTHBINM MallbukK IepeMenian

OyKBBI, a TOTOM HayraJ ux coopai. KakoBa BEpOsSTHOCTH TOTO, YTO OH OISTH COCTABHII CIIOBO «KHUTa»?
CoObiTHE A COCTOUT B TOM, 4TO peOCHOK B T€UEHHUE yaca NoTpedyeT BHUMaHUs CBOCH MaMBbl.

BepositHOCTB 3TOTO cOOBITHA cocTaBiseT 0,8. OnpeaenuTs, C KaKoi BEPOSTHOCTHhIO peOEHOK He

noTpeOyeT BHUMAHHSI.
B onHoit kop3uHe HaxoaaTcs 4 OenbIX U 8§ YEpHBIX IIapOB, B APYroi — 5 Oenbix u 9 yepHbix. 13 kaxmoi

KOP3UHBI BBIHYJIM 110 11apy. HaliTi BeposSTHOCTB TOro, 4To 00a mapa OKaxyTcsi OCIbIMH.
Cnyyalinas BeuuuHa X 3a7jaHa 3aKOHOM paclpeieNICHUS:



1 5 8
0,1 0,2 0,7
Haiinute ee MaTeMaTU4ueCcKO€E OKUJAHUE.

YcioBus BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUS - 3a/IaHHUE BBIMOIHACTCS B ayITUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3afaHus: 45 ~ MuH.

3. Bl MO’KeTE BOCITOIB30BATHCS KOHCIIEKTOM JIEKITUA, )ﬂe6HI/IKOM

IIIkaja oneHKH 00pa30BaTeIbHbIX 10CTHKEHHUI:
Kaxxtoe BepHO BBITIOJHEHHOE 3aJ]aHKe OlleHHBaeTcs 1 6auiom
MakcuMalbHO€E KOJIUYECTBO 0AJIJIOB - 6

KosinyecTBO HaOpaHHBIX 0aJ1J10B Ouenka

6 6asnoB 5 (oTMyHO)

5 6annos 4 (xopomio)

3-4 Ganna 3 (YIOBJIETBOPUTEIHHO)
MeHee 3 6aioB 2 (HeyHOBJIETBOPUTEIHHO)

Kontpoabnasi paodora 9-16

«PemieHne ypaBHeHHUI ¥ HEPABEHCTB)
Tekcer 3aanus

1. Pemnte ypaBHEHUS: a) 6) ;

2. Pemute cuctemMy ypaBHEHUN:
3. Pemute HepaBeHCTBA:

a) ; 6)

YcioBYs BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUs - 3a/IaHUE BBIMOIHACTCS B ayTUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3afaHus: 45 ~ MuH.

3. Bel MOkeTe BOCIOJIL30BaThCS CIIPABOYHBIM MATCpUAJIOM

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/1aHKEe OlleHuBaeTcs 1 Gaiom
MaxkcuMajibHOE KOJIMYECTBO 0aJLIOB - 5

KosmmuecTBO HAOpaHHBIX 0AJLJI0B Onenka

5 GamioB S5 (OTIUYHO)

4 Gamna 4 (xopo1110)

3 Gamna 3 (YIOBIETBOPUTEIHHO)
MeHee 36ai710B 2 (HEeYJIOBJIETBOPUTEIHHO)

3.KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPUAJIbI 1JI51
IMPOMEXYTOYHOU ATTECTALIIUHU




[IpeameTom olIeHKHU SIBIISIIOTCS] YMEHUS U 3HaHUs. KOHTPOJIb U OlIeHKa OCYIIIECTBIISIOTCS B
dbopme mucbMeHHON paboThl. OlleHKa OCBOCHHUSI TMCUUILIMHBI MPEyCMaTPUBACT
MPOBE/IEHNE MUCHhMEHHOIO IK3aMeHa.

[. ITACIIOPT
Ha3znauenmue:
KVM npenna3zHadeH st KOHTPOJIS U OIIEHKH PE3YJILTATOB OCBOEHUS yUeOHOM
TUCITUTUTHHBI Mamemamuxa 10 popeCcCruu COIUanbHO-IKOHOMUYECKOTO
npous:
38.01.02 - ITponasen, KOHTPOJIEP — KACCUP

YMenus:

Y1 - BromonHATh apudMeTHUECKUEe ICUCTBHS HAJI YHCIAMH, COYETas YCTHBIE U
MMUCHbMEHHBIE TTPUEMBI,

VY3 - BemonHATh peoOpa3oBaHus BbIPAKECHHM, IPUMEHSS POPMYJIbI, CBI3aHHBIE CO

CBOICTBaMU CTENEHEH, JIOrapu(PMOB, TPUTOHOMETPUYECKUX (PYHKIIHIA;

V4 - Haxoauth 3HaUY€HUs KOPHSI, CTENIEHH, Joraprudma, TPUrOHOMETPUUECKUX BhIPAXKEHUN
Ha OCHOBE OIPEACIICHNUS, UCIIONIB3YS MTPU HEOOXOTUMOCTH MHCTPYMEHTAJIbHBIE CPEICTBA

Y6 - BblnonHATh NpeoOpa3oBaHusl BbIPAKEHUN, MPUMEHsIT (QOpPMYJibl, CBS3aHHBIE CO
CBOICTBaMU CTENEHEH, JIOrapu(PMOB, TPUTOHOMETPUUYECKUX (PYHKIIHIMA

V7 - BpluncnaTh 3HaueHHE PYHKLINHU 10 33JaHHOMY 3HAQUEHUIO apryMEHTa MPU Pa3IUYHbIX
crioco0ax 3aaHus QyHKIINN;

V8 - Ompenensatb OCHOBHbIE CBOWCTBA YHUCIOBBIX (YHKUMH, WLIIOCTPUPOBATh HUX Ha
rpadukax;

Y9 - CtpouTth rpaduku u3yu4eHHBIX (QYHKIHHA, WILTIOCTPUPOBATH 10 rpaduKy CBONCTBA

AIIEMEHTAPHBIX (PYHKIIMIA

VY11- HaxomuTs npou3BOJHBIEC STI€MEHTAPHBIX (PYHKITUH;

V12- HUcnonb30BaTh NPOU3BOIHYIO JUIsl WU3YYEHHS] CBOMCTB (PYHKUMH M TOCTPOCHUS
rpaduKos;

V15- Bpluucndarb B OpPOCTEHIIMX CIOydasxX IUIOMAAM M OOBbEMBI C HCIHOJB30BAHHEM

OIIPCACICHHOI'O HHTCTpalia,

VY16- Pemath panuoHalbHbIC, MOKa3aTelbHbIC, JIOTApUPMUUYECKHE, TPUTOHOMETPUIECKUE
YpaBHEHUSI, CBOJSIIMECS K JUHEHHBIM M KBaJpaTHBIM, a TAKKE aHAJIOTMYHBIE HEPABEHCTBA
U CUCTEMBI,

VY17- Ucnonb3oBath rpaduueckuii METOJT pellieHUs YPaBHEHUN U HEPABEHCTB;

VY22- Pacnio3HaBath Ha 4epTexax U MOJAEISX MPOCTPAHCTBEHHbIE ()OPMBI; COOTHOCUTH

TPCXMCPHBIC OOBEKTHI C UX OIMUCaHUAMHU, I/I306pa)KGHI/ISIMI/I

YV25- U3z06pasicamsb ocHoGHble MHO20CPAHHUKU U KpY2lible med, 8bINOJHAMb YePmedtcU no
VCIO8UAM 340aY,



VY27- Pemwath IJIaHUMETPUUECKUE U IPOCTEUIINE CTEPEOMETPUUECKHE 3a1a4H HA
HaXOXKJIEHUE T€OMETPUUYECKUX BEJIUYMH (JUIMH, YIJIOB, IJI0MIaIeH, 00BEMOB);

V28- Mcnonp30BaTh NpU PELLICHUN CTEPEOMETPUUECKHUX 3a]1a4 IUIAHUMETPUUECKHE (PaKThl U
METO/BIL;

VY29- IIpoBoaUTh TOKA3aTENIBHBIE PACCYKICHHS B XOJIE PEIICHUS 3a/1a4;

3HaHu4 :

33 - CBoiicTBa KOpHS, CTEIICHU U JIorapuQma;

34 - OcHOBHBIE CBOMCTBA IEMEHTAPHBIX (PYHKIINH;

35- OCHOBHBIE IOHATHUS U METOJIBI MATEMATUYECKOTO aHaJN3a

37 - bazoBble NOHATHUS AUPHEPEHITUATBHOTO U MHTETPATIbHOTO UCUUCIICHUS
3 8 - CrtocoObI petieHrs MPOCTEHINX BUIOB YPABHEHHM
3 9- CniocoObl peleHus NpoCTeNIINX BUIOB HEPABEHCTB

311- OcHoBHBIC TOHATUS U (POPMYJTIBI CTEPEOMETPUU

IT. SAJAHUE JIS OK3AMEHVYIOIETI'OCH.
Kpartkas uHCTpYKUMSA 1151 00yYAKO M XCH

Ha BrinosHeHre MUChbMEHHON SK3aMEHAIMOHHOM pabOThl O MaTeMaTUKE

naetcst 4 actpoHoMUYeckux yaca (240 MUHYT).

DK3aMeHallMOHHAas paboTa COCTOUT U3 2-X yacTel: 00s3aTenbHOMN U
JOTOJHUTEIBHOM.

OO6s13aTenbHAs YaCTh COJIEPKAT 3a/IaHUSI MUHUMAJIBHO 00513aTENIbHOTO YPOBHS,

a JIOMOJIHUTEIbHAS YacTh — 0OoJiee CIIOKHBIC 3a/IaHMUS.

ITpu BBITTOTHEHUY OOJIBIIMHCTBA 3aJIaHKMH 00s3aTeIbHOM YacTH TpeOyeTcs
MPEACTABUTH XOJI PEIICHUS U YKa3aTh MOJIYYEHHBINA OTBET, U TOJBKO B HECKOJIBKUX
3aIaHUSIX IOCTATOYHO MPEJICTABUTH OTBET.

[1pu BBITIOTHEHUY JHO00T0 3a1aHUS JOTIOJHUTEBHON YaCTH OMMCHIBACTCS

XOJ pELICHUS] U Ta€TCSl OTBET.

[IpaBuiIbHOE BBHIMIOJHEHHE 3aJJaHUM OLICHUBAETCSI OaJlJIaMH.

[IpaBriIbHOE BBIMIOJHEHHE JIFOOOTO 3ajaHUs 00s3aTeIbHON YaCTH OIEHUBAETCS

1 Ganom, MpaBUIILHOE BHITIOJIHEHUE KaXKIOTO 3a/IaHUsI JIOTIOTHUTEILHON YacTH —
Tpems 6ataMu. basbl yka3bIBalOTCsl B CKOOKAaX OKOJIO HOMEpA 3a/1aHMUs.

Ecnu npuBoAUTCS HEBEPHBIN OTBET UJIU OTBET OTCYTCTBYET, cTaBUTCA 0

OaIoB.

baibl, nosrydeHHbIE 32 BCE BBIIIOJIHEHHBIE 33JJaHUSI, CYMMHPYIOTCSL.
[TocTapaiiTech mpaBUIHLHO BBHITTOJIHUTH KaK MOKHO OOJIbINE 3a/IaHUii U HaOpaTh
KaK MOYKHO OoJibIlie OalioB.

Ileped nauanom pabomel BHUMAMENLHO U3YHUME KPUMEPUU OYEeHUBAHUSA U
oopamume 8HUMAHUeE, YMO HAYUHAMb pabomy cledyem ¢ 3a0aHUll 0053amenbHOl
yacmu. ¥ monvko nocie moeo, kaxk Bvi Habepeme HeobX00UMOe KOIUuecmao 06aiios



07151 YO081emBOPUMENbHOU OYEHKU, MOodicene nepexooums K 3a0aHUIM
O0ONONHUMENLHOU Yacmu, YmoObl NOBLICUMb OYEHKY 00 Yemblpex Uy Namu.

Kenaem ycnexos!

Kpumepuu OUEHKU 6blNOJIHEHUA paﬁombt

OueHkKa Yucno 6annos,
HeoOXxoaoumMoe ona
NnoJIy4eHUA OLeHKHU

«3» (yooBNeTBOPUTENbHO) 0-17
18-20
«4» (xopoLuo) (He MeHee o4HOr0 3afaHuA U3
ONOMNOJIHNTESIbHON  4acTu)
21-32
«5» (0OTNYHO) (He MmeHee OBYX 3a4aHU N3

NOMNOJIHUTESIbHON  Y4acCcTwn)

FOCYAAPCTBEHHOE BIOJDKETHOE ITPOPECCHOHAJIbHOE OBPASOBATEJIBHOE
YYPEXJAEHUE NPKYTCKOU OBJIACTU
«TAMIIETCKUI ITPOMBIIIIEHHO-TEXHOJIOT MYECKWIM TEXHHUKYM»

Paccmotpeno Ha 3aceganun MK «YTBEPX/AO»
00111e00pa30BaTeIbHBIX JUCITUTIINH « » 20 T
[IpoTokon Ne  ot. r 3aM. aupekropa no OJ]

JI.LA.T'anpira

3ananus 115l NPOBEJAEHNS IK3aMeHa 10 MaTeMaTHKe
IIpuMepHbIA BAPHAHT

Ooazamenvuas uacmeo
IIpu BeInoTHeHUN 3a1anmii 1-18 3anuuTe HOMEp 3aaHUs, X0/ PElIeHUsI U TOJyYeHHbIl OTBET
Nel(1 6) Mob6unbHbIi Tenedon ctomt 3500 pybineii. Uepes HEKOTOpOE BpeMs IIEHY Ha 3Ty MOJIeTb CHUZWIN
1o 2800 py6neit. Ha ckonmbko mpolieHToB Oblila CHIKEHA IieHa?

Ne2.(1 6) TenedonHast KOMIaHUs TPEAOCTABIISAET HAa BEIOOP TP TapH(PHBIX IUIAHA.

Tapudnbii maxn AGOHEHTCK 1aTa [lnata 3a 1 MuHYyTY pasroBopa
(B MecsI)
«[ToBpeMECHHBII Her [l0,3 pyO®.
«KoMOMHUPOBaHHBII» 160 py0. 3a 420 MuH. [0,2 py6. (cBepx 420 MuH. B MecsIIT)
«be3TMMUTHBIID) 255 pyo. Her

AOGOHEHT Npe.IoaraeT, 4To o0mas JNIMTEIbHOCTh Pa3rOBOPOB COCTABUT

700 MUHYT B MECSII, U UCXO/IS U3 3TOTO BRIOMpaeT Haubosee neméBblii TapudHelii mian. Ckonbko pyoien
J0JDKEH OyJIeT 3ar1aTuTh aDOHEHT 3a MECSL], €CJIM 00IIast JIUTENbHOCTh Pa3rOBOPOB ACHCTBUTENBLHO OyneT
paBHa 700 Munytam?



Ne 3.

Ha pucyHke >KupHbIMU TOUKaMH [1I0Ka3aHO CyTOYHOE KOJIMYECTBO O0CAKOB, BbinaaaBmux B Kazanu ¢ 3 no
15 despansa 1909 roaa. Ilo ropusoHTa M yKa3bIBalOTCS YHCIa MECSIA, IO BEPTUKAIN — KOJIMYECTBO OCa/l-
KOB, BBIIIABIIMX B COOTBETCTBYIOLIMM I€Hb, B MWJUIMMETpax. I HaIIsIIHOCTH KUPHBIE TOUKH HA PUCYHKE
COEIMHEHBI JIMHUEN. OnpenenuTe N0 pUCYHKY, KAKOr0 YHCIIa BIIEPBHIE BBINAIO 5 MUJIMMETPOB OCA/IKOB.

) N
0
3 4 5 [} 7 2 9 o 11 12 13 14 15
Ne 4. Haiinure kopeHb ypaBHEHHUSI
Q—x _ gqx
No 5. Hailinute KOpeHb ypaBHEHUS 87 =64
Ne 6. Haiinute 3HaueHue , €CJTH U3BECTHO, UTO u

Ne 7. B wemnuonate no rumHacTuke ydacTByroT S0 cnopremenok: 24 u3 CIIIA, 13 u3 Mekcuku, octaib-
Hbele — 3 Kanazpl. [Topsaok, B KOTOPOM BBICTYIIAIOT THMHACTKH, onpenaessiercs xkpeduem. Haitnure Bepo-
SATHOCTh TOTO, YTO CIIOPTCMEHKA, BBICTYyNAroNIas NepBoii, okaxercs u3 Kanazapl.

Ne 8 Halinure 3HadeHue Beipaxenus logs 312,5—log 52,5

Ne 9. Haiinute 3HaueHHE BhIPAKCHUS

Hcnoan3ys rpadux pynkunu y=f(x) (cM. puc. HIxKe), onpeaeTuTe U 3alUIIATE OTBET:
10.(16) OOGnacTb onpeneneHus GyHKIUH,

11.(16) O6nacTh 3HAUCHUH QYHKIINU;

12.(16) IIpomexxyTKu Bo3pacTaHus U yObIBaHUS (QYHKIUY;

13.(16) Haiinure 3HaueHre GyHKIMH, €CITM 3HAYCHUE apTyMEHTa paBHO 2




Ne 14. OcHoBanueM NpsSMOM TPEYTONBHON TPH3MBI CITY)KHT PSAMOYTOJbHBIN TPEYTOJIbHUK C KaTeTaMu 4 1
7, 00b&M npu3Mbl paBeH 56. Haiinute 60koBoe peOpo MpU3MBI.

Ne 16. Ha pucynke nzobpaxén rpaduk Gpyakmun y=f(x). Ha ocu aGcimce oTMeueHbI 1€BSITh
touek: x1, x2, x3, x4, x5, x6, x7, x8, x9. B CKONbKUX U3 3TUX TOYEK TPOU3BOAHAS
¢byukuuu f(X) nonoxurensHa?

3

y=J(x)

\xﬁ

ANES
| %

17. (16) Haiingute obnactb onpeneneHus QyHKINH:

18. (10) Pemure ypaBHeHue:

JlononHUTEIbHAS YaCTh
ITpu BeInONMTHEHUM 3aaHui 19-22 3anuiunTe HOMEp 3a1aHus, X0 PELICHHS] U MTOJTyUYEHHBIH OTBET
19.Haiinure HanOombiee 3HaYeHnEe PyHKIMH y=Xx3+2x2+x—7 Ha oTpe3ke [—3;—0,5]

20. HanmiuTe ypaBHEHHE KacaTenbHOM K rpaduky pynkumu f(x)=2x*+4x-1 B Touke X¢=2.
21. BeuucuTe mwioniaas (GUrypbl, OrpaHMUEHHOM IMHUAMH Y = X -6x +9,x=0, x=1,y=0.

22. OcHoBaHUE MPSAMOYTOJILHOTO Mapaenenumneaa — kBaapar. Haiinute 00bEM napasienenunenia, eciiu
€ro BBICOTa PaBHA 6 CM, a IMArOHallb NapajlIeNenuIeaa o0pasyeT ¢ MIOCKOCTBI0 OCHOBaHMs yroa 45°.

1. ITAKET 59K3AMEHATOPA



III a. YCJIOBUA

KosnyecTBO BapUaHTOB 3aaHusI VISl IK3aMEHYIOIIErocsi — 25 BapuaHTOB

Bpemsi BbInoJiHeHus 3a1aHust — 4 yaca.

OOGopynoBaHue: 3aJaHue, JIUCTHI CO IITAMIIOM ISl BBITOJIHEHUS PaOOTHI, JIUCTHI IS
YepPHOBHUKA, PyUKa, JIMHEIKa, KapaH/1aIll, KaJIbKYJISATOP

OOyyaromumMmcsi pa3pelnaercs UCIoNb30BaTh CIPABOYHBIC MATEPUAIIbL:
- TaOJHILy KBaJPATOB JIByX3HAUHBIX YHCEI,

- opMyJIBI KOPHEN KBaJIPATHOTO YPABHEHUS;
- TOXKJIECTBA COKPAIICHHOTO YMHOKEHUS;

1116. KPUTEPMU OLIEHKMU:

PexomMeHaannu Mo NpoBeIeHUIO H OLIEHHBAHUIO IK3aMeHAa
K mpoBenenuto s3x3aMeHa o MaTeMaTHKe JIIsl KaXKJI0T0 CTyJEHTa TOTOBUTCS:

- TEKCT C BAPUAHTOM 3K3aMEHAIlMOHHOM paboThI;

- KpaTKasi HHCTPYKIIHS JIJIs1 CTYJICHTOB;

- IKaJja nepeBoja 0aioB B OTMETKU;

- JUCTBl Ui YUCTOBOTO odopmieHuss pabOThl W i YEPHOBUKA CO INTAMIIOM

00pa30BaTeIbHOIO YUPEXKICHHUS.
[Tpu sToM MeTon M opmMa OMUCAHUS PEUICHUS 3a7adll MOTYT OBITH MIPOM3BOIBHBIMU. Bee
JMCTHI MOJMMCHIBAIOTCA U TTOCIIE 3aBEPILEHHs pabOThI CAIOTCS MTPETIOIaBaTENIo.

Ha sk3aMeH cTyzieHTam paspeniaercsi IpUHOCUTh KAJIbKYJISTOPHI.

TekcT sK3aMEHalMOHHBIX 3aJaHUN CONPOBOXKAAETCA KPATKOW MHCTPYKIUEHN ISl CTYICHTOB,
IIKaJI0W repeBoia 0ajioB B OTMETKH MO MATHOAIIILHOM cUCTEME NSl TOTyYEeHUSI KaXI0H
U3 MOJIOKHUTEIBHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCS OTKPHITHIMU ISl HUX B
TEYEHHUE BCETO BPEMEHHU 3K3aMeHa. [lepe HauamoM BBIIOJIHEHUS! TUCbMEHHOMN
HK3aMEHAITMOHHON PabOThI, CTYJICHTHI JOJKHBI OBITh 03HAKOMJICHBI C €€ CTPYKTYPOH,
KPUTEPHUSIMHU OIICHKH 3aJIaHUH, IIKAJIOH IepeBo/ia OAIOB B OTMETKH.

CryneHTaMm NOSICHSIETCS, YTO OCHOBHBIE TPEOOBAHUS K BHITIOJHEHHIO 3aIaHUN COCTOSIT B
TOM, YTOOBI:

1. N3 NpeacTaB/IeHHOro peweHns bbi MOHATEH X04
pacCy>XOeHUN CTYOEeHTa;

2. Xon4 peweHusa b1 MaTeMaTUYECKN TPAMOTHbIM;

3. npeacTaB/ieHHbIN OTBET Obl1 MPaBUJIbHbLIM;

4. MeTo4 N hopMa onmMcaHns pelleHns 3agadm MoryT ObiTb

NMPON3BOJIbHbLIMW,

5. BbIMOJIHEHWE KaXX[A0ro 13 3aflaHnun oueHnBaeTca B bannax.




3a npaBWJIbHOE BHINOJHEHHUE JTF000TO 3a1aHUsI U3 00513aTeJIbHOM YaCTU CTYJICHT MOTy4YaeT
onuH 6asn. [Ipu BeIMOTHEHUM 3ajaHUS U3 00sI3aTEILHOM YacTH, T7ie HEOOXOAUMO MPUBECTU
KpaTKOe pelIeHue, 3a HEMOJIHOE pelieHue 3ajaHus (BbIYUCIUTEIbHAS OMNOKa, OMICKA)
MOXKHO BbICTaBUTh 0,5 6amna. Eciii cTyJieHT NpUBOAUT HEBEPHOE PEIlICHNE, HEBEPHBIIM
OTBET WUJIU HE MPUBOJUT HUKAKOTO OTBETA OH nosy4aeT (0 6auios.

Kpumepuu ouyenku 3a0anuii u3 00noJaHUmMeIbHOU Yacmu

Copep>XaHue Kputepus Bannbl
MpuBeneHo BepHoe 060CHOBaAHHOE peLleHune, 3
npuBeneH NpaBuJibHbIN OTBET

[MpnBeneHoO BepHOE pelleHne, HO aonylleHa 2

BblYUCAMTENbHaA owmnbKa nam onucka, npu
3TOM MOXXeT BbITb NOJly4eH HEBEPHbIN OTBET

PeweHmne HavyaTo NIOrM4eckn BepHo, HO 1
aonyuieHa owmnbka, nmbo pelieHne He
noBeneHo 0 KOHUa, Npu 3TOM OTBeT
HEeBEPHbIN U OTCYTCTBYET

HeBepHoe pelleHne, HEBEPHbIN 0
OTBET WM OTCYTCTBME
peleHmns

UYucno 6amioB, KOTOPOE CTYAGHT MOXKET MOJYYHUTh 32 MPABUJIHLHOE BHITIOJIHEHUE TOTO WITH
MHOTO 3aJ[aHusl, IPOCTABIISIETCS B CKOOKAX OKOJIO €ro HoMepa B OJlaHKe HK3aMEeHAIMOHHOM
paboTel. bael, moy4yeHHbIE 32 BCE BHITIOJHEHHBIE 3aJaHUS, CYMMUPYIOTCS.

HIkana nepeBoaa 0a/U10B B OTMETKH 10 NATHOAINIBLHOM CHUCTEMeE

OueHka Yucno 6annos,
HeoOXxoaoaumMoe onna
NnoJiy4eHUs OLeHKHU

«3» (yoosneTBopuUTesibHO) 9-14
15-20
«4» (xopoLuo) (He MmeHee 0OHOro 3aaHNA N3
ONOMNOJIHNTESIbHON  4acTw)
21-30
«5» (0OTANYHO) (He MmeHee OBYX 3a4aHU N3

JNOMNOJIHUTEJSIbHON  Y4acTwn)

[Ikana nepeBosia 6aJIJIOB B OTMETKH MOKET ObITh pa3MeleHa B MHCTPYKIIMH JIJIst
CTYJICHTOB.

[lepen HayamoM BBIMOIHEHUS paOOTHI TPOBOJUTCS MHCTPYKTAXK CTYJICHTOB, B KOTOPOM JI0
CTYACHTOB JOBOSTCS TpeOOBaHUS M0 BHIMOJHEHUIO YK3aMEHAITMOHHONU PaOOTHI.
CryneHTaMm NosICHSIETCS, UTO:



1. Haunnate paboTy BceM ClieIyeT C BBITIOJIHEHUS 3a1aHU 00s3aTeIbHOM YacTH;

2. JIyist mosty4eHUs yI0BJIECTBOPUTEIBLHON OLIEHKH, IOCTATOYHO BBINOJHUTH 9-14 3amaHuii
00s13aTEILHON YacTH;

3. JIns mosmyueHust OTMETKH «4», He0OXOMMO BBITIOJIHUTE 15 3a1aHuit 00s13aTeIbHOM YacTH
1 HE MEHEE OJHOr0 3aJaHusl JIONOJHUTEIbHON YacTH;

4. JIns momydeHusi OTMETKH «S5», He0OXOIUMO BBITIOIHUTE 15 3agaHuii 00s13aTeIbHOM YacTH
1 He MeHee JIFOOBIX 2 3aJJaHui JTOTIOJIHUTEILHON YacTH;

5. CTtynieHT uMeeT mpaBo BEIOpATh, B TIEPBYIO OYEpEb, TC 3a/IaHUS, TTPU BHITIOJTHEHUN
KOTOPBIX OH OYZIET 4yBCTBOBAThH ce0s 00Jiee YBEPECHHBIM.



IIIs. SK3AMEHAIIMOHHA I BEIOMOCTD:

3K33M€H3HI/IOHH3H BC¢AOMOCTSH II0 MaTEeMaTHKE rpymnmna
I[aTa BHCCCHHUSA OLICHOK

I[aTa NPOBCACHUSA IK3aMEHA.

No

n/o

©.1.0.

Bapuant
3aJlaHus

Pesynbratel BioNHEHUS 3a0aHus (B Oaiiax)
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	1.3. Результаты освоения учебной дисциплины, подлежащие проверке

