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1 [NEPEYEHb

KOMIETEHIIMA C YKA3AHHUEM

9TAIIOB HUX

®OPMUPOBAHUS B TPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM MPOTPAMMBI

B pesynbrare ocBoenus OIIOIl GakanaBpuata mo HampasieHuro oOydenust 35.03.06
ArpouHxeHepHs, o0ydaronmiicsi JODKEH OBJAAeTh CICAYIOIIUMHU pe3yibTataMd OOYYeHHs 0
nucuuIuiiHe «MaTeMaTikay.

Tabmuma 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIHAILINHBI

2. OIIMCAHUE TIOKA3ATEJIEN U KPUTEPUEB OLIEHMBAHUS KOMITETEHIIWI
HA PA3JIMYHBIX OTAITIAX UX ®OPMUPOBAHV, OIITMCAHUE LIKAJI OUEHMBAHUA

Komnerennus

WNnaukatop AOCTHKEHUS
KOMITETEHIIUN

IlepedeHsb mIaHUPYEMBIX PE3YJIHTATOB
00y4eHUs 10 AUCIUIUINHE

OIIK-1. Cmocoben
pemath  THIIOBBIC
3a1aun
npodeccHoHaTbHON
JEATENILHOCTH  Ha
OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U
€CTECTBEHHBIX HAYK
c MIPUMEHEHUEM
UH(OPMALMOHHBIX
TEXHOJIOTHI

OIIK — 1.1. IemoHcTpupyet

3HAaHUC OCHOBHBIX
MaAaTeéMaTH4YCCKHUX,
€CTCCTBEHHOHAYYHBIX n

o0enpodeccnoHaTbHBIX
JUCLHMIUIMH,  HEOOXOAMMBIX
IUIsL PELICHUST TUIOBBIX 3a7a4
B 00J1aCTH arpOMHKEHEPHU

3HaTh: OCHOBHBIC MOHATHS M  METOZBI
MaTeMaTHYECKHX, CCTECTBCHHOHAYYHBIX U
o0menpohecCHOHANBHBIX JHCLHUILUINH,
HEOOXOIMMBIX [ULSl PELICHUS THUIOBBIX 3a/1a4 B
00J1aCTH arpONHKEHEPUH

¥YMeTh: HCIONB30BaTh OCHOBHBIE METOJIbI
MaTeMATHYECKHX, CCTECTBCHHOHAYYHBIX U
o0menpohecCHOHANBHBIX JHCLHUILUINH,
HEOOXOUMBIX [UISl PEIICHHUS THIIOBBIX 3334 B
00J1aCTH arpONHKEHEPUH

Buiiajerb: HaBbIKAMHU HCIIOJIb30BAHHST METOJIOB
MaTeMATHYECKHX, CCTECTBCHHOHAYYHBIX U
o61enpoheccuoHaIbHBIX JMCLIUTIIINH,
HEOOXOJUMBIX [UISl PEIICHHUS THIIOBBIX 3a]a4 B
00J1aCTH arpONHKEHEPUH

OIIK - 1.2. Hcnomnezyer
3HAQHUSI OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX u

CCTCCTBCHHBIX HayK JJI
peuieHusl CTaHAapTHBIX 3a4a4
B arpOMHXCHEpHUU

3HaTh: WCIOJB30BAHUE 3HAHUH OCHOBHBIX
3aKOHOB MATEMAaTHYECKUX M ECTECTBEHHBIX
HayK Ul pELIeHWs CTaHJapTHBIX 3ajad B
arpoMHXEHEPHH

YMeTb: I0JIb30BaThCsS 3HAHUSIMH OCHOBHBIX
3aKOHOB MAaTEMaTUYECKUX U CCTECTBCHHBIX
HayK JJIsl pCIICHHs CTaHAapTHBIX 3a7a4 B
arpoOMHXEHEePHH

Buaaerb: HaBbIKAMU HCIIOJB30BAHMS 3HAHUK
OCHOBHBIX  3aKOHOB  MATEMaTHYECKHX  H
€CTECTBEHHBIX HayK TS pemeHus
CTaHJAPTHBIX 3a/1a4 B arPOMHIKCHEPUH

Tabmuua 2.1 — IlokazaTenn W KpUTEPHH OMPEJCICHUS YPOBHS CHOPMHUPOBAHHOCTH
KOMHCTCHHI/Iﬁ (HHTCFpHpOBaHHa}I OLICHKa YpOBHS C(bOpMI/IpOBaHHOCTI/I WHIAUKATOPOB AOCTUIKCHUSL
KOMTIETEHITHI)

Konn Kputepuu onieHuBaHust pe3ysnbTaToB 00yueHUs
HauMmeHoBaHu | Ilmanupyembie
€ MHIHKaTopa Pe3ylNbTaThl | HEY/IOBJETBOP | YIOBJIETBOPHTE oboIO o o
Xi 111 TJIUIH
JOCTHIKCHUA 06y‘ieHI/IH UTCJIBbHO JIBHO P
KOMIICTCHIIMH
OIIK - 1.1. 3HaTh: ocHoBHbIe | YPOBEHb 3HaHuil | [IpogeMoHcTpupoB | YpoBeHb IIponemoHcTpH
JleMOHCTPUpPYET | MOHATHA M METOIbl | 00 OCHOBHBIX | ai ~ MHHHMAIbBHO | 3HaHMH 00 | poBaH B
3HaHHUE MaTeMaTHYCCKHX, TIOHATHSIX M | JOMYCTHMBbIH OCHOBHBIX TIOJIHOM
OCHOBHBIX CCTeCTBEHHOHAYYHEL | yjeroax YPOBEHb  3HAHMIA | IOHATHAX U | 0OBbEME 3HAHHMS
MaTeMaTHYecKuX, | X u
MaTeMaTHYCCKHUX OCHOBHBIX MeToaax OCHOBHBIX
€CTECTBEHHOHAy4 | obmienpodeccronan . .
N MNOHATHU M | MaTeMaTu4yec TIOHATHHU H
HBIX U | BHBIX JUCHUILINAH,
oﬁmenpocbeccno HeO6XOZlI/IMLIX IS €CTECTBEHHOHAY4 METOA0B KHX, METO10B
HAJTbHBIX pellleHns  THIMOBBIX | HBIX M | MaTeMaTHYECKHUX, €CTECTBEHHO | MaTeMaTH4ecK
JICLHIUTHH, 3aja4 B 00nacTd | oOmenpodeccHo | eCTECTBEHHOHAYYH | HAyYHBIX W | WX,
HEOOXOJUMBIX arpoOMHXCHEPUN HaJIBHBIX BIX u | obuienpodec | eCTECTBEHHOHA
At pellCHHA JUCLUIUINH, obmenpodeccuona | CHOHANBHBIX | YYHBIX "
THIIOBBIX 33J[a4 B
o6nacTH HEOOXOIMMBIX JIBHBIX JUCUMILINH, | AUCUMIUIMH, | obmenpodeccn
ArpOHHKeHepHH TSt pelieHns | HeOOXOAMMBIX ISl | HEOOXOMMMBI | OHAJIBHBIX
THIIOBBIX 33/1a4 B | PCIICHHUS THIIOBBIX | X JUISL | JMCLMIUINH,
obulactn 3a1ady B 0OJACTH | pelIeHUst HEO0OXOIMMBIX
ArPOMHIKCHEPUH | arpOMH)KCHEPHH THITOBBIX JUISL  pelueHus
HIKE 3aja4q B | THIIOBBIX 3aja4
MUHHUMAJBHBIX obnacti B obacti
TpeboBaHuit arpoOMHKEHEp | arpOMHXEHEpH
ud B 00beme, | U
COOTBETCTBY
o1emM
nporpamme
MOATrOTOBKH,
JIOTYIIEHO
HECKOJIbKO
HerpyobIx
ommnboK
% . Uwmeer mecto | imeercst  Huskmii | IIponemonct | IlpopemoncTpu
METhb: (parvenTapHble | YPOBEHb  YMEHHs | PUPOBaHBI PpOBaHBI
HCTOIL30BATH MeHHs HaBhikop | HCTIOTB30BAHMSA OCHOBHBIC CHCTEMaTHYeCK
OCHOBHBIE Yy
! OCHOBHBIX GazoBbIe ne yYMEHHUsI
METOJIBI HCIOIb30BAHHS
METOJ0B YMEHUA HaBbIKaMH I[IpU
MATeMaTUUECKUX, | OCHOBHBIX MAaTEeMATHUYECKHX, | MCIONB30BAH | HCIIONB30BAHH
CCTECTBEHHOHAYY | METO/0B €CTECTBEHHOHAYYH | Ml OCHOBHBIX | H  OCHOBHBIX
Hglx 1| mMaTemaTHYECKHX | BIX u | MeTozoB METO/IOB
obwenpogeccuon | 00mIEenpodeccHona | MaTeMaTHYeC | MaTeMaTHYECK
AIIbHBIX
S ecTeCTBeHHOHAyY | IPHBIX JHCIMIUIAH, | KHX, ux,
Aucl > HBIX 41 | HEOOXOIMMBIX TPH | ECTECTBEHHO | €CTECTBEHHOHA
HEO0OXOIMMBIX
obmenpodeccuo perieHnn HAy4dHBIX M | y4HBIX u
At pelueHus P HEKEHEPHBIX oburenpodec | oburenpodeccu
TEHOBHX 3anat B | HallbHBIX 3amau CHOHAIIBHBIX | OHAIBHBIX
0bJacTn JIMCLHMILIHH, JWMCHUIUTAH, | JMCIUILIMH,

arpOvHXCHEPpUH

HEOOXOAUMBIX

HEOOXOIMBI

HEO0OXOIMMBIX




NpH  peleHun

X pH

IpH  PeLIeHUuH

MaTeMaTH4YECKUX U | 3aKOHOB 3aKOHOB OCHOBHBIX 3aKOHOB
€CTECTBCHHBIX HAyK | MaTeMAaTUYECKHX | MaTeMaTHYECKHX M | 3aKOHOB MaTeMaTHIecK
hiuts pCIICHUs | ©  eCTECTBEHHBIX | €CTECTBEHHBIX MaTeMaTHdec | ux n
CTAaHAAPTHBIX 3a]1a4 | HayK JUISL | HAyK JUIS PEIICHUS | KHX U | CTECTBEHHBIX
B arpOMHKEHEPHN. penreHus CTaH/apTHBIX €CTECTBCHHBI | HayK piut
CTaHAAPTHBIX 3aja4, JIOMYNICHO | X HAyK JUIA | PelICHHs
3ajad4, HMENU | MHOTO  HEerpyObIX | perieHus CTaHJapTHBIX
MecTo  rpyOble | OmHOOK. CTaHJAPTHBIX | 3a7a4. 3agaqn
OLINOKH. 3aj1ad, pemensl  6e3
JIOMYIIEHO OIIHO0K "
HECKOJIBKO HEJI0YETOB.
HerpyobIx
omuboK.

OnucaHue MIKaJIbl OLICHUBAHUS:

1. OueHka «HEyIOBJICTBOPUTENBHO» CTABUTCS CTYAEHTY, HE OBJIQJICBLIEMY HM OJHHM H3
3JIEMEHTOB KOMIICTEHIINH, T.€. OOHAPYKUBIIEMY CYIIECTBEHHBIE MpPOOENb! B 3HAHUU OCHOBHOTO
MPOrpaMMHOTO Marepuana IO AUCUMIUIMHE, NOMYCTHUBIIEMY HPHHIMIHMAIBHBIC OIIMOKH IIPU
IIPUMEHEHUN TEOPETUYECKUX 3HAHWM, KOTOPhIE HE IMO3BOJIIIOT €My IPOJOIDKHTH OOYyUCHHE WM
INPUCTYNIUTh K HPAKTHYECKOH MAEATEIBHOCTH ©0€3 IONOJHUTENHbHON IOArOTOBKM IO JAHHOW
JUCHIUTIINHE.

2. OueHkKa «yIOBIETBOPUTENILHO» CTABUTCS CTYAEHTY, OBJAAEBIIEMY OJIEMEHTaMHU
KOMIETEHIIUN «3HATbh», T.€. NPOSBUBLIEMY 3HAHHS OCHOBHOTO IPOrPAaMMHOIO Marepuajia Io
JUCHUIUIMHE B 00beMe, HEOOXOAMMOM JUIi MOCIEAYIOUIEro OOY4eHHs W IPEeACTOSIICH
MPaKTHYECKONH JEATENbHOCTH, 3HAKOMOMY C OCHOBHOM pPEKOMEHJIOBAHHOW JIUTEPATypOH,
JIONYCTHBLIEMY HETOUHOCTHU B OTBETE HA K3aMEHEe, HO B OCHOBHOM 00J1a1a101eMy HEO0OXO0IMMBIMU
3HAHUSAMH IS UX YCTPaHEHHS IIPY KOPPEKTHPOBKE CO CTOPOHBI AK3aMEHATOPA.

3. OueHkKa «XOpOIIO» CTaBUTCS CTYIEHTY, OBJAAEBIIEMY OJJIEMEHTAMH KOMIICTCHIIMU
«3HATB» M «YMEThb», MPOSBUBIIEMY IIOJIHOE 3HAHHE NPOTPaMMHOIO MaTepHana IO IUCLUILIMHE,
OCBOMBIIEMY OCHOBHYIO PEKOMEH/IOBAHHYIO JINTEPATypy, OOHAPYKUBIIEMY CTAOMIBHBIA XapakTep
3HAHUH U yMEHHH M CHOCOOHOMY K MX CaMOCTOSATEIbHOMY NPHUMEHEHHIO U OOHOBIICHHIO B X0
IIOCJIEAYIONETO O0YUSHHS ¥ IPAKTHIECKON JAESTEIbHOCTH.

4. OueHka «OTJIMYHO» CTABUTCSI CTYICHTY, OBJIAAEBIIEMY O3JEMEHTaMM KOMIETEHILMH
«3HATBY», KYMETbY M «BJIAJIETH», NPOSIBUBILEMY BCECTOPOHHHE U IIyOOKHE 3HAHHS NTPOrPAMMHOTO
MaTepuana 10 JUCHHUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JIONOJHHUTENBHYIO JUTEPaTypy,
OOHapyXUBILIEMY TBOPYECKHE CIIOCOOHOCTH B IOHMMAHHMH, H3JIOKEHHUM M MPAKTUYECKOM
HCIOJIb30BAaHIH YCBOCHHBIX 3HAHUH.

5. OmeHka «3a4TEHO» COOTBETCTBYET
«YJIOBJIETBOPHUTEIBLHO.

6. O1eHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLCHKH «HEYIOBICTBOPHUTEIHHO

KpUTEpUsiM  OLCHOK OT «OTJIHUYHO» 10

3. THUIOBBIE KOHTPOJIbHBIE 3AJIAHMSI WJIM HMHBIE MATEPHAJIBI,
HEOBXOJIMMBIE /151 OHEHKHU 3HAHUI1, YMEHUIA, HABBIKOB U (MJIN) OTBITA
JESATEJBbHOCTH, XAPAKTEPH3YIOIIUAX DTAIbBI ®OPMHUPOBAHMS
KOMNETEHLYIA B MPOLIECCE OCBOEHMSI OBPA30BATEJILHOM ITPOIPAMMbI

Tabmmma 3.1 — TunoBsle KOHTPOJNBHBIC 3aJaHHS COOTHECCHHBIC C WHAWKaTOpaMu
JOCTHKEHUS] KOMIIETEHIIHI

HHKCHEPHBIX pelnIeHnn UHXCHEPHBIX
samaq WH)XCHEPHBIX | 3a/1a4
3a/1a4
Buaagers: Nmerotcs Hwmeercs IIpogemonct | [IpomemoncTpu
HABBIKAMIU rpyOble OmMMOKH | MUHHMAIbHBII PUPOBaHBI POBaHBI
HCIOJB30BAHHS npH  BJIAJCHUU | Habop HAaBBIKOB | 0a30BBIC yBepeHHbie
METO/I0B HaBBIKAMH pu HaBBIKH CHCTEMATHYCCK
MATEMATUUECKHUX. HCIOJIB30BAHUS HCIIONB30BaHUHI HCIIONB30BaH
? ue BJIAJCHUS
€CTeCTBeHHOHAYYHEI | METO0B METOI0B Wl METOIOB
X u | MaTematnueckux | mMaremaTMuecknx, | MaTemaruyec | HABBIKAMH
obmenpodpeccuonan | » €CTECTBEHHOHAYYH | KHX, HCII0JIb30BAHUS
BHBIX  JMCLMIUIMH, | CCTECTBEHHOHAYY | BIX U | €CTECTBEHHO | METOIO0B
HeoOXomuMBIX  Jurs | HBIX H | o0menpodeccHona | Hay4HbIX M | varemaTHueck
peuieHus  THIOBbIX | OOWIENPOGECCHO | JILHBIX JMCLHIIIAH, | obmenpopec WX,
samay B oGmactu | HATBHBIX HEOOXOJUMBIX IPH | CHOHAIBHBIX eCTECTBEHHOHA
arpoMHKEHEpUH JUCLHAIUIHH, pelLeHnn JUCLUIUIHH,
HEOOXOAUMBIX HMHKEHEPHBIX HeoOxomqumer | Y THPIX u
ISt peuieHus | 3amad X npu obuenpodecen
THIOBBIX 3aJa4 B pereHnn OHAJILHBIX
obnactu HHXECHEPHBIX JCIUIUIMH,
arpOMHKEHEePHU 3a/1a4 HEOGXOTIMBIX
OpY  PeLICHHUH
MHXCHEPHBIX
3a/a4
OIIK —1.2. 3HaThb: VpoBeHb 3HaHUS | YPOBEHb  3HAHU | YpOBEHb YposeHb
Ucrons3yer HCIOJIB30BAHHE OCHOBHBIX OCHOBHBIX 3aKOHOB | 3HaHHMI 3HaHUI
3HAHUS 3HAHHWH  OCHOBHBIX | 3aKOHOB MAaTeMaTHYeCKUX M | OCHOBHBIX OCHOBHBIX
OCHOBHBIX 3aKOHOB MATeMaTHIeCKUX | €CTECTBEHHBIX MaTeMaTH4ec | 3aKOHOB
3aKOHOB MaTeMaTHYeCKUX M | M ©CTeCTBEHHBIX | HAYK MHHHMAIBHO | KHX U | MaTeMaTH4ecK
MaTeMaTHyeckux | €CTECTBEHHBIX HayK | HayK HIDKE | JIOTYCTHMBIH, €CTECTBCHHBI | MX n
U eCTeCTBEHHBIX | IS peIIeHUs | MHHUMANBHBIX JIONYIIEHO MHOTO | X  HAayK B | €CTECTBEHHBIX
HayK I | CTaHAAPTHBIX 3a7a4 | TpeOoBaHuMi HerpyObIX omnOoK. | oObeme, HayK B oObeme,
pelenus B arpOHHKCHEPHN. HMeTH MecTo COOTBETCTBY | COOTBETCTBYIO
CTAHJAPTHBIX rpyObIe OMIHOKH. ToIeM UM
3anau B nporpamme porpamMme
ArPOHHKEHEPHH MOJATOTOBKH, | HOJATOTOBKH,
HMENTH MecTo | 6e3 OmImboK.
HECKOJIBKO
HerpyobIx
omuboK.
Ymern: IIpu  pemenun | Ymeer Ymeer VYmeer
MOJIB30BATHCS CTaHAAPTHBIX HCIOJIB30BaTh HCIONB30BAT | HCIIOIB30BATh
3HAHWSMU OCHOBHBIX | 334 HE yMEET | 3HaHHsS OCHOBHBIX | b 3HAHUS | 3HAHUS
3aKOHOB HCIOJIB30BATh 3aKOHOB OCHOBHBIX OCHOBHBIX
MaTeMaTHYeCKUX M | 3HAHUS MaTeMaTHYeCKUX M | 3aKOHOB 3aKOHOB
©CTECTBEHHBIX HAyK | OCHOBHBIX €CTECTBEHHBIX MaTeMaTH4ec | MaTeMaTHYeCcK
hiuts pelIeHus | 3aKOHOB HayK, JIONMYIICHO | KUX u | ux n
CTAaHAAPTHBIX 3aJa4 | MATEMAaTHYCCKUX | MHOIO  HErPyOBIX | €CTECTBCHHBI | €CTECTBEHHBIX
B arpOHHKCHEPHN. U ©CTeCTBEHHBIX | OIIMOOK. X HayK [ | HayK ISt
HayK, IOIyCKaeT peLIeHus peleHus
rpyOble OMIHOKH. CTaHAAPTHBIX | CTaHAAPTHBIX
3az1ay. 3amau.  3amauu
JlomymeHs pemensl  6e3
OTJICNIBHBIC OIIHO0K B
HerpyobIe HOJTHOM
OIIHOKH. obbeme.
Buagers: He Brazeer | Mmeercs Hmerores Oo6maaer
HaBBIKAMH HaBBIKAMH MHHUMAIbHbIN 6azoBbIe HaBBIKAMH
HCIIOJIB30BAHHS HCIOJIB30BAHUS Habop HABBIKOB | HABBIKH HCIIOB30BaHMUS
3HAHWHM  OCHOBHBIX | 3HAHMIH MPUMEHEHUS. NPUMEHEHUsT | 3HAHUI
3aKOHOB OCHOBHBIX 3HAHMH OCHOBHBIX | 3HAHMI OCHOBHBIX

NeNe 3aanuit (BOpocos, OUIIETOB, TECTOB
TIp.) JUISl OLICHKHU PE3yJIbTaTOB 00y4eHHUs [0
COOTHECEHHOMY MHIIMKATOPY TOCTHXCHUS
KOMITETCHIIIH

MuaukaTop AOCTHKEHUS KOMIIETEHIIUN




OIIK - 1.1 E€MOHCTPUPYET  3HaHUE o
A TPHpY 1. Bompocs!l K 9k3aMeHy M 3a4eTy B TECTOBOU

OCHOBHBIX MaTeMaTHUECKHX, | hopme (pasaenst 1-10)
€CTECTBEHHOHAYYHbIX ¥ | 2. Borpocsl K 3K3aMEHY U 3a4eTy B YCTHOH
o0rienpodeccnoHanbHbIX TUCLUILINH, | hopme (pazaenst 1-10)

HEOOXOMMBIX JUIS PELICHUs] TUIOBBIX 33724 3. OOpa3supl KOHTPONBHBIX PA0OT MO TEMam

B 06JIACTH ArPOMHIKEHEPHH (remsr 1-14)

1. Bompocs! k 5K3aMeHy | 3a4eTy B TECTOBOI
dopme (paznmenst 1-10)

3aKOHOB MATEMATHYECKMX M €CTCCTBCHHBIX | 2. Bonpoc],l K DK3aMEHY W 3a4eTy B yCTHOﬁ
HayK ISl peIleHus CTaHJapTHHIX 3azad B | Gopme (paszenst 1-10)

ArpOMHKECHEPHH 3. O6pa3ipl KOHTPOJIBHBIX PabOT MO TeMam
(temsl 1-14)

OIIK — 1.2. HMcnone3yeT 3HaHHS OCHOBHBIX

3.2. Bonipocsl K 3K3aMeHY H 3a4eTy B TeCTOBO# (hopme

Pazzen 1. DneMeHTHI TUHEHHON U BEKTOPHOM aJireOphl

1. Cucrema IMHEHHBIX anreOpanueckux ypaBHEHUH Ha3bIBACTCsl COBMECTHOM, €CITU
A) oHa HE IMEET HH OJJHOTO PEIICHHUS

B) ona umeet xoTs ObI OJTHO pelIeHHE

B) ecim cBoOOIHBIE YWICHBI 3TON CHCTEMBI PaBHBI HYIIIO

I') ecnut paHr MaTpHILBI 9TOH CUCTEMBI paBeH |

2. Cucrema JIMHEHHBIX alreOpandecKuX ypaBHEHHI Ha3bIBAeTCsSl HECOBMECTHOM, €CIIH
A) oHa HE IMEET HH OJJHOTO PEIICHHUS

B) ona umeer xoTs ObI OJTHO pelleHHE

B) ecii cBOOOAHBIE WICHBI 3TOI CHCTEMbI PABHBI HYJIIO

I') ecu paHr MaTpHILIBI ATOH CHCTEMBI paBeH |

3. Cucrema nMHENHBIX aNreOpanvyecKuX ypaBHEHUH Ha3bIBAETCS ONPEAEIICHHOIH,
ecIIu:

A) paHr 3TO¥ CHCTEMBI paBeH 1

b) ecnu oHa MMeeT eIMHCTBEHHOE PEILEHUE

B) eciu ona umeeT 6osiee OTHOTO peLICHUs.

I') ecnu oHa He uMeeT peleHuit

4. Cucrema JTMHEHHBIX aareOpandyecKux ypaBHEHHI Ha3bIBACTCsl HEOMPEACICHHOM, ecin
A) paHr 3TO¥ cCHCTEMBI paBeH 1

B) ecnu oHa MMeeT eAMHCTBEHHOE pellIeHNe

B) eciu ona umeet 6osiee OTHOTO peLICHUs.

I') ecniu oHa He uMeeT peleHuit

5. Teopema Kponekepa-Kanemnn yrBepxIaer, 4To CHCTeMa JIMHEHHBIX alredpanvecKux
ypaBHeHUH AX = B COBMECTHA TOIZla U TOJIBKO TOIJa, KOraa

A) r(4)=r(4/B) B) r(A4)# r(4/B)

B) r(4)<r(4/B) I) r(4)>r(4/B)

6. Ilyct pgana cucremMa JHHEHHBIX —anreOpanyeckux ypaBHeHHMH AX =B u
r(A) =r(A/ B) = n rne n-4ucio HeU3BECTHBIX cUCTeMBL. Toraa:

A) cucrema He onpezeeHa

B) cucrema coBmecTHa 1 onpezneneHa

B) cucrema onHOpoHas
I') cucrema coBMeCTHa U HE ONpeie/icHa

7. Ilycte paHa cucremMa JMHEHHBIX —anreOpanueckux ypaBHeHHMH AX =B u
r(A) =r(A/ B) < n rne n-4ucio HeU3BEeCTHBIX cUcTeMBbL. Toraa:

A) cucrema He onpezeseHa

B) cucrema coBmecTHa 1 onpezneneHa

B) cuctema omHOpOHAs

I') cucrema coBmMecTHa M He onpeseseHa

8. Cucrema nuHeHbIX anredpanyeckux ypaBHeHUH AX = B HECOBMECTHA TOI/a, KOTa:
A) r(4)=r(4/B) b) r(4)# r(4/B)
B) r(4)<r(4/B) I') ¥(4) >r(4/B)

9. JIro6ast HEBBIPOXKACHHAS MAaTPHLA UMEET 00PaTHYIO MATPHILY CIEAYIOIIEro BUA:

. A Ay A3 Ayp Ay A3

A) 47! :W. Ay Ay A3y B) 47! =|d]-| 4 Ay A3
A3 Az Az A3 Axz Asz

A Ay Ay A A Az

B) 47! =%' A Ay Ay r 4! =i' Ay Ay Ay
‘A ‘ A3 Az Az A3 Az Az

10. Ecniu 4 u B - xBagpaTHble MaTpullbl, A - HEBBIPOXKAEHHAS, TO PELICHHE MAaTPUIHOIO
ypaBHeHUs AX = B WMeeT BUJI

A X=B-4" B)x=4"'B By x=4"'.8" N X=4-B"

11. Tpu BexTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMIIAHAPHBIMH, €CJIM OHH
A) nexar B OTHOI INTOCKOCTH WIJIM Ha TapajIeNbHBIX INIOCKOCTAX

B) nexat Ha 0iHO# NPsAMOIL MM Ha MapaIeNIbHBIX IPSMBIX

B) nMeroT paBHBIE IJIMHBI ¥ TApaJUICIBHBL IPYT OPYTY

I") uMerOT paBHbBIE JUTUHBI U JISKAT B OTHOM MJIOCKOCTH

12. JIsa BexTOpa a u b Ha3BIBAIOTCA KOJIJTMHEAPHBIMHU, €CJIH OHU
A) nexar B 0OTHOH INTOCKOCTH WIJIM Ha TapajIeNbHBIX INIOCKOCTAX
B) nexat Ha 0iHO# NPsAMOIL MM Ha MapaIeNbHBIX IPSMBIX

B) umeroT paBHbIE AJMHBI U NApAJIENbHBL APYT APYTY

I') uMeroT paBHBIC JUIMHEI U JIEKAT B OJHOM IIIOCKOCTH

13. /Ipa BexTOpa a U b Ha3BIBAIOTCS PaBHBIMH, €CJIM OHH
A) KoJUTMHEapHbIe, UMEIOT PaBHBIC JUTMHBI M HAIIPABJICHHE
B) nmeroT paBHBIC IUTHHBI

B) uMeroT paBHbIC JUTMHBI U KOJTMHEAPHBIC

I") uMeroT paBHbBIE JUTUHBI U JISXKAT B OHOM MJIOCKOCTH

14. Mozynb Bektopa d = (dy,a,,,a) BHIYMCIACTCA 110 GOpMyIIe:

A) ‘ﬁ‘=a£+a}2,+a§ b) ‘ﬁ‘= lay +a), +a;
B) ‘E‘ = ax2 +ay2 +a22



) ‘é‘ = Jay-ay,-a,

15. CramipHoe NpOM3BENCHHE IBYX BEKTOPOB d =(a,,d,,d;) H l;=(bx,by,bz)

BBIYHCIISIETCS 10 hopmyIie:

Ayd-b=ay -by+a,-b,+a, b, B)d-b=ay-ay-a,+byby,-b,

B)d-b=\lay-ay-a; +\[by by -b, D) a-b=Jay+ay+a; + b, +b, +b, .

16. Kocuryc yria @ MexiIy BEKTOPaMH @ M b BBIYHCIAETCS 110 (opMyrre:

A) Cosa = a.b_ B) Cosa = a+}_) B) Cosa = X}j I') Cosa = b_
|al-|b |al - | |al - |b |a|+b

17. BeKTOpHBIM NIPOU3BECHUEM JABYX BEKTOPOB ¢ U b Ha3bIBACTCS:
A) TpeTuii BEKTOp ¢, JUIMHA KOTOPOrO YHMCIEHHO pPaBHA IUIOLIAZM TNapaulesorpamma,

IIOCTPOCHHOI'0 Ha BEKTOpax d U b Kak Ha CTOpOHAX, HaHpaBJICHHLIfI NEPICHAUKYIIIPHO

IUIOCKOCTH, 00pa30BaHHOI BEKTOpaMH d U b
B) tperuii BekTOp ¢, AMMHA KOTOPOrO YHCICHHO paBHA IUIOLIAJM TPEYroJIbHHUKA,

IIOCTPOCHHOI'0 Ha BEKTOpax a u b Kkak Ha CTOpOHAX, HaHpaBJICHHLIfI NEPICHAUKYIIIPHO

IJIOCKOCTH, 00pa30BaHHOI BEKTOpaMH d U b
B) Ttperuil BekTOp ¢, MIMHA KOTOPOrO WYHCIIEHHO paBHA IUIOIIAJH TPEYroJIbHUKA,

IIOCTPOCHHOI'0 Ha BEKTOpax d u b Kak Ha CTOpOHAaXx, HaHpaBJ'ICHHLIi/'I TapajuIejibHO ITJIOCKOCTH,

00pa30BaHHON BEKTOpaMu d H b
) TPeTHil BEKTOp ¢, JUIMHA KOTOPOrO YHCICHHO paBHA IUIOMAJH MapaiienorpaMma,

ITOCTPOEHHOTO Ha BEKTOpaX d M b Kak Ha CTOPOHAX, HANpPAaBICHHBII MapaieNbHO IIOCKOCTH,

00pa30BaHHOM BeKTOpaMu d H b

18. Hnomam; TpEYroJibHUKaA, IIOCTPOCHHOI'0O Ha BEKTOpax a u l; , BBIYHCIIICTCA IIO
dopmyre:
A)s=\ax5\ E)S:%‘Exl;‘ B)s:\a-z;\ r)s:é\a-ﬁ\

19. ®opmyia BLIMMCICHHS BEKTOPHOTO NPOM3BEACHUS BEKTOPA d = (dy,d,,,d ;) Ha BEKTOp

b= (by.by,,b,) umeer BUL:

- la, a,|. Lo lay a,l-

Ay axb=|" Fli-|t il g
b, b, b, b, by b,

- L ola, a;|. la, a,|-

B)yaxb=| " o[V CHieE g

by by |by b b, b

- lay a L ola, a,|-

B) axb=|" i fx az]+ ™
b, b b, b, b, b,

. a, a,|-. a,|. ay |-

I)daxb= S I g N Rl
y z bx by X bz

20. Ecm Bextopa d=(ay,a,,a;) u b=(by,b,,b,) KowtuHeapHble, TO CHPaBEAINBO

CIIEIyIOIIee PaBEHCTBO:

ax_ay_az _
A)g_g_z B)a, -by+a,-b,+a,-b,=0
B) a, b, +ay b, +a, b, =1 ryla-[p| =0

21. Ecn Bexropa d =(ay,a,,a;) 4 b= (by,by,,b;) NePICHANKYIAPHEL, TO CIPABEIIMBO

CIEIYIOIEE PABEHCTBO:

ay _ ay _ a _
A)E_E_i B) a,by +ayb, +a.b, =0
B) ayby +ay,by, +a,b, =1 ) ‘ﬁ‘ 5‘ =0

22. CMenaHHbIM MPOU3BEIEHUEM TPEX BEKTOPOB d, b ¥ ¢ HasbIBaeTCs:

A) CKaJISIPHOE POM3BEACHIE BEKTOPHOIO [IPOU3BE/ICHNS BEKTOPOB G W b Ha BEKTOp ¢
B) ckansipHOe npou3Be/IcHHe CyMMbI BEKTOPOB d U b Ha BEKTOp €

B) BekTOpHOE MpOM3BE/ICHHE BEKTOPA d HA CYMMY BEKTOPOB bué

I') ckansipHO€ TpoU3Be/IcHHE BEKTOPA d HA CYMMY BEKTOPOB buc

23. CMemaHHOE NPOM3BENCHHE TPEX BEKTOPOB d =(ay.dy,a;), b=(by,b,.,b;) u

¢ =(cy,Cy,C;) BHIUACILETCS IO PopMyIIE:
ay a, a
A) dbc =|b, b, b,

c

CX z

B

=

abé =|al+ b| +[c]

24. I'eoMeTpHYECKHl CMBICT CMEIIAHHOTO IPOHM3BEIEHUSI TPEX BEKTOPOB 3aKIIOYAETCS B
TOM, YTO OHO PaBHO:

A) 1nMHe TMaroHaay mapajulelenune/ia, IOCTPOSHHOTO Ha 9THX BEKTOpax;

b) o6bemy napannenenunesa, HOCTPOEHHOIO Ha 3TUX BEKTOpPax;

B) nuiHe BekTOpa, paBHOTO CyMMeE 3THX TPEX BEKTOPOB;

I') miomanu napamienorpamma, MOCTPOSHHOTO Ha JBYX BEKTOpax MEpPHEHIUKYIIPHO
TPETbEMY BEKTOPY.

25. ®opmyrna BeIYUCICHUS 00bEMa TPEYroJIbHOI MUpaMUIbl UMEET BU:

A) V:éﬁI;E B) V:%m;z B) V:%ﬁl;é )V = dbé

Paznen 2. AHanuTHYECKas T€OMETPUS Ha TJIOCKOCTH U B IPOCTPAHCTBE

1. Yron Mexny NpsAMBIMH, 3aJaHHBIMH YPaBHEHMSAMH Yy =kjx+by n y=kyx+b;,
BBIUNCTIAETCS 110 hopMyIe:



ky =k ky —k

A) tgp=—4—— B) top =—=2——L
) i 1+k1k2 ) 8 1*](1](2
k2 +k1 k2 +k1

B) tep=——— N tepp=—2—1
) i 1+k1k2 ) £ l—klkz

2. Ecnu nipsiMble, 3a[JaHHbIC YPaBHEHUAMH Y = kjx+b; U y = kpx + by , NepleH UKy IAPHBI,

TO YIj0Bble KOA((GUIIUEHTH! YIOBIETBOPSIOT PABEHCTBY:

1 1
A) ky = B) ky = B) ky =ky ) ki =-ky
1 1

3. Eciu npsiMble, 3a/laHHbIe YpaBHEHUSIMU y = kjx+b; U y = kyx + by, napajulelbHbl, TO
yIII0BbI€ KO (ULNEHTBI YIOBIETBOPSIOT PABEHCTBY:

1 1
A) k2=; B) k, = B) ki =k, ) ki =-k;
1 1

4. Paccrosmue ot Touku M (xg,yo) A0 npamoit Ax+ By+C =0 BblMHCIIETC IO
dopmyre:

Axq + By + C| Axg + B
A)d:‘ 0+ By +C| E)d:‘ 0 + By
VA4? + B V4* +B?
Axg + By +C|
B) d =|dxg + Byg + (| F)":%
A°+B
22
5. 3KCI_ICHTpI/ICI/ITCT JJUIMIICa, 3aJaHHOI'o YpaBHCHHUEM 72 + bT =1 , BBIYUCJICTCA 110
a
hopmyne
e=? el e S e=C
A) b b) P B) P I b
P
6. DKCLUEHTPHCHTET OIUIMICA, 3aJaHHOTO yPaBHEHHEM 5 T bT =1 , YIOBJETBOpSET
a
PaBEHCTBY
A) 0<e<l b)l<e<2 B) €>1 I é¢<0
2,2

7. YpaBHEHHs TUPEKTPHC ILTHIICA, 3aJaHHOTO ypaBHCHHEM 5 T+ b2 =1, umeror Bun
a

a b a b
A) X =1— p) x=1— B) y=%— r)y==—
& & & &
x2 yz
8. DKCHEHTPUCHUTET THIEPOONEI, 3a1aHHOH YpaBHEHMEM ~—, — bT = 1, BBIYUCIIICTCS 110
a
thopmyne
) el e C e=C
A) €= B) &= B) &= né=,

x2 y2

9. OKCHEHTPHCHTET THMepOONbl, 3aJaHHOH ypaBHEHHEM 5 — bT =1, YAOBJIETBOPSET
a
paBeHCTBY

A) O<e<l b)l<e<2 B) £¢>1 ) €<0
x2 2

10. AcuMnTOTEI TMIEPOOIILL, 3aJaHHON ypaBHEHHEM ~— 5 — b7 =1 , UMEIOT BHJT
a

_+éx _+£x x-+é —+é
A) Y . B) ¥ =B B) _ay rvy 2

11. YpaBHeHue AupeKTpUCH 1apadoJibl, 33/1aHHOH ypaBHEHUEM y2 = 2 px , UMEET BUJ

P P P P
A = —= == X =— X =—-———
)y 5 B) y=7 B) 2 ) 2

12. YpaBHeHHE OUPEKTPUCHI TapaboIIbl, 3aJaHHONH ypaBHEHUEM y2 = -2 px , AIMEET BH]

P P P P
A == = x=X xX=—-=
)y 5 B) y=1 B) 5 I} 2

13. YpaBHeHHE AUPEKTPUCHI TAPadOJIbl, 3aJaHHOH YpaBHEHUEM xr=-2 Dy, IMEET BU]
P

P )4 )4
A == == x== xX=—-
)y 5 B) ¥=73 B) ¥=- I 2

14. YpaBHeHHE AUPEKTPUCHI TAPaOOIIbl, 3aJaHHOH YpaBHEHUEM xr=2 Dy , AMEET BU]
p p p p
A = - == X == xXx=—-=
)y 5 B) y=7 B) ¥=- I 5
15. ITapameTp napaGoibl p yAOBIETBOPSIET HEPABEHCTBY
A) p>0 B) p<0 B) 0<p<lI rnpr>1

Paznen 3. Beenenue B aHanu3

1. IlpomsBoxHO# dQyHKIHMHU ¥ = f (x) B TOYKE X Ha3bIBACTCA:

>

Ax—0 =x X x—>x, X — X Ax—0

2. llpomsBonnast f'(x) B TOYKE X €CTh:

A) kacarenbHas K rpaduKky QyHKuuu y = f (x) B TOYKE X;

B) yron mexny kacarenbHO# kK rpaduky (QYHKIUH U MOJOKHUTEIbHBIM HANPABICHHEM OCH
Ox;

B) yrioBoii koadduripeHT kacatenbHoit k TpaduKy GyHKIHU y = f (x) B TOYKE X.

3. Ecm ¢ykmms f(x) HempepbIBHA Ha otpeske [a;b], nuddepeHmupyemMa Ha HHTEpBaie
(a;b), To HalineTcs XOTA OBI OlHA TOUKA ¢ € (a;b) Takas, YTO BEIIOJHACTCSA PAaBEHCTBO:

A) fla)=f ()= f(c)b-a)

B) f(B)-f(@)=f"(c)b-a)



B) f(b)~f(a)=f"(c)(a—b)

4. Ecnu dynkumst f (X)HenpepbiBHa Ha otpeske [a;b], mnddepeHuupyema Ha HHTEpBase
(a;b) 1 Ha KOHIAX OTpE3Ka MPHHUMAET OJAMHAKOBBIC 3HaueHus f(a)= f(b), TO Haiimercs XOTs ObI
OJIHA TOYKA ¢ e (a,b), B KOTOPOI IPOU3BO/IHASL:

A) f'(c)=0 B) He cymectByer B) f'(c)=1

5. Ecnu ¢ynxuun f(x) u @(x) HenpepbIBHBI Ha OTpe3Ke [a,b], nuddepeHIpyeMbl Ha
unreppaie (a;b), mpuueM @'(x) =0 misa x e (a;b),To Haiinercs xoTs 6bl onHa Touka c € (a,b)
TaKasi, YTO BBIMIOJIHAETCS PABEHCTBO:

A) fB)-f(a) _ f'(e) 5) S@=f®) _ f'(c) B) pb)—p(a) _ f'(c)

p(b)-p(a)  ¢'(c) p(b)—p(a)  ¢'(c) f®B)=f(a) @)

6. JIyist BBIYHCIICHHS IPUOJIMKEHHBIX 3HAYCHUH QYHKIMI HCTIONMB3yeTCst popMyia:
A) f(x+Ax)~ f(x)+ f'(x)-Ax;

B) f(x)= f(Ax)+ ["(x)- Ax;

B) f(x+Ax)= f'(x)-Ax.

7. Ecnu BTOpas npousBogHas f"(X) IpH Iepexoje Yepe3 TOUKY X, B KOTOPOil OHa paBHa

HYJIIO HJIM HE CYIIECTBYET, MEHsET 3HAK, TO TouKa rpaduka ¢ abeIuccoil xo ecTh:
A) Touka neperuda b) Touka Mmakcumyma B) Touka MHHHMYMa

8. Ecyiu pynkums f(x) mupdepenunpyema Ha unrepsaie (a;b) u f'(x)>0 mia Vx € (a;b),
TO 3Ta (PYHKIHSA:
A) yObiBaer b) Bo3pacraer B) BeIyKI1a BHU3

9. Ecim dynxius f(x) nuddepenimpyema Ha untepsaie (a,0) nu f'(x)<0 ma Vx € (a;b),
TO 3Ta QYHKIHS:
A) yObiBaer b) Bozpactaer B) BbIIyKI1a BHU3

10. Ecaum  HemnpepbsIiBHAsS HKITUS = f(x muddepeHIpyeMa B HEKOTOPOH
y V= y

O —OKpPECTHOCTH KPUTHYECKOM TOUYKH X( ¥ IIPH IIepexoje depe3 Hee (ClIeBa HalpaBo) IPOU3BOIHAS

f'(x) MeHsIeT 3HAK ¢ MHHYCa Ha ILTIOC, TO X( €CTh TOYKA:

A) makcuMyma B) MmunuMyma B) neperuba

11. Ecmun wHenpepbiBHas ¢yHkuus )= f(x) auddepeHuupyemMa B HEKOTOpPOM
O — OKpECTHOCTH KPUTHYECKOM TOUYKH X( M MPH MEepexoje depe3 Hee (CleBa HalpaBo) MPOU3BOIHAS
f'(x) MeHseT 3HAK ¢ TUIIOCA HA MUHYC, TO Xo ECTh TOUKA:

A) makcumyma b) MuaNMYyMa B) nepern6a

12. YrnoBoii ko3hQUIUEHT HAKIOHHOH acUMHOTOTHL y =kx+b x rpaduky QyHKIUH
y= f(x) BBIUHCIsETCS 11O hopMyIIe:

A) k= lim L&) B) k = lim £ &) B) k = lim f(x)

x>0 X x=0 X

14. Beibepute BepHOE YTBEPIKACHHE:

A) (u-v)=u"-v-u-v b) (ﬂ] :w
v %
RO
v % v %
15. Beibepure 10KHOE YTBEPKACHHE:
A) du+v)=du+dv B) d(uv)=udu+vdv
B) d(ﬁj = L_Z“dV T) d(uv)=vdu +udv
v Y

Paznen 4. MarerpaibHo€e HcunciieHre QYHKIMI OJHON HE3aBUCHMOM IEpEMEHH O

1. ®ynknus F(x) sBisercst nepBooOpa3Hoil 11t GyHKIMHA f{x) Ha HEKOTOPOM HMPOMEXYTKE,
€CJIU B JIF000I TOYKE 3TOTO IIPOMEKYTKA BHIIOIHSACTCS PaBEHCTBO:

A) F'(x)=f"(x) B) F(x)= f(x)dx B) F'(x)= f(x)

2. CoBOKYMHOCTB BeeX mepBoobpazubix F(x)+ C s ¢yHKimu f{x) Ha3bIBaeTCS:
A) nudpdepentmanom f(x)

B) onpeneneHHBIM HHTETPAIOM

B) HeomnpeieieHHBIM HHTETPAIOM

3. K unrerpupyembIM QyHKIMAM OTHOCSTCS BCE:
A) mocTosiHHBIE b) nenpepriBHBIE B) npepoiBHBIE
4. Ecm j f(x)dx =F(x)+C, T0 BBIIIONHSIETCS:

AF()= f(x) B) F(x)=flx)dx B) d(F(x)+O)=flx)dx
5. IlpousBoHast OT HEOIPEIEIEHHOT'O HHTErpalia paBHa:

) ([ £ o) ) B ([ fdx) -reo+c By ([ £ @) 0

6. luddepeniiyan oT HEONPeAENSHHOT0 HHTErpalla paBeH:

A) d([ f(x)dx) = f(x)dx B) d([ f(x)dx)= f(x) B)
d([ f(x)dx)=F(x)+C

7. HeomnpeneneHHblit uHTErpai ot auddepeHinana HeKoTopoil QyHKIHH paBeH

A) f dF(x) =F () B) de(x) =F(x)+C B) f dF(x)=f(x)

8. HeormpeeneHHbIi HHTETpaj OT alredpandeckoi CyMMbI KOHEYHOTO YHCIIa HEMPEPhIBHBIX
(yHKUUMH paBeH:

A) [(f)+p(0)dx =] f(p()dx— £ (x)
B) [(f (x)+ () =[ f (o)~ [ p(x)ddx
B) [(f(x)+p(0)dx=[ f(x)dx+ [ o)



9. Murerpan J.kf(x)dx paBeH:

thopmye:

A) k+ j F(x)dx B) k j F(x)dx B) kzj F(x)dx
10. UuTerpupoBaHne IO YacTIM B HEONpPEJIEeJCHHBIX HHTErpanax BBIIOIHIETCS II0
A) Iudv mv—'[vdu b) J.udv:uv+'|.vdu B) J.udv:uv—-[udv

11. PanonanbHast 1po0b Ha3bIBaeTCs MPABHIBHOM, €CITH

A) CTEIeHp YHCIUTENsI paBHA CTCIICHN 3HAMEHATEIIS

B) crenenp yncauTesss MEHbIIE CTEICHH 3HAMEHATEIs

B) crenens uncnuTenst Goblie CTEEHH 3HAMEHATENs

I') cremeHb YHCIUTENS U CTEIICHH 3HAMEHATENSI PaBHbI SIMHULIC

12. Ecnu ¢yHkims y=f(x) HempepblBHA Ha OTpE3Ke [a,b] u F(x) — xakas nmbo ee

nepBooOpasHas Ha [a, b] (F '(x) = /'(x)) , To (popmyna Herorona-JleltOnuma numeer BU:

A) j).f(x)dx =F(b)+F(a) B) jlf(x)dx=F(b)—F(a) B) j).f(x)dx =F(a)-F(b)

12. Ecnu ¢ — mocTosiHHOE YuCio U GyHKIus f(x) HHTerpupyeMa Ha [a,b], TO
b b b b b b
A) [efGdx=c[f(dx  B) [of (dv=c[ f(x)dx B) [cf (v)dx=c+ [ f(x)dx
13. Eciu dyHkius f(x) MHTErpupyeMa Ha [a,b] na<c<b,to
A)J'f(x)dx = J'f(x)dx-%—jf(x)dx;
b) If'(x)dx:ff'(x)dx+ff'(x)dx;
B).If(x)dx :If'(x)dx+jf(x)dx

14. Ecom ¢ynkuus f{x) unrerpupyema Ha [a,b], To f(x) uHrerpupyema u Ha [b,a] u

BBITIOJIHACTCA

b a b a b a
A) [feode=[f=xdx  B) [fdx==[f(dx  B) [f(x)dx=—] f(=x)dx.
a b a b a b
15. Ecnu HenpepbIBHBIC QYHKIIMU YIOBIECTBOPSIOT HEPAaBEHCTBY f(X) < g(Xx) mpu x € [a;b],

b a b b b b
A) [ f(odx < [ g(xdx B) [g(x)dx < [ f(x)dx B) [ f(x)dx < [g(x)dx
b a a a a

a

16. Ecmn dyHkuus f(x) HerpepbIBHa Ha oTpeske [a,b], To cymecTsyer Touxa c € [a,b]

Takas, 4To:

A) j'f(x)dx :f(c)(b-#a)
B) [ (x)ir= £ (c)(b-a)
B) [ £(x}s = £(c)(a=)

17. Ecnu ¢ynkuust f(x) wHTErpupyemMa Ha [a,b], rae a<b, a m u M- cOOTBETCTBEHHO

HaMMEHBIIee ¥ HanOOJIbIIICE 3HAUCHUS Ha OTpPE3KE [a,b] , TO

A)M(bfa)ij(x)dem(bfa);

a

b) m(bfa)ij(x)deM(bfa);
B) m(bfa)éj.f(x)deM(bfa).

18. OnpeneneHHbI HHTErPAJ 10 YaCTSIM BBIYUCISIETCS 10 (opMyJIe:

b b b b b a
A) J.udv = (uv)‘z +Ivdu b) Iudv = (uv)‘[; 7Ivdu B) Iudv = (uv)‘z 7J.vdu
a a a a a b
19. TInomans GUrypel, orpaHUIEHHON KPUBBIME V= f{(X) U y = f5(x), IPAMBIMU X=a H

x=>b (npu ycnosun f5(x)= fi(x)) onpenensercs no Gpopmyne:

b b
A S=[(A)-fr(0)dx B) S=[(i(x)+ /() B)

b
S = [(f2(0) = fi(x)dx.

Pasznen 5. KoMIuiekcHbIC Yynciaa

1. /IBa KOMITJIEKCHBIX YHCJIa HAa3bIBAIOTCSI PABHBIMU €CJIH:
A) paBHBI HIX ICHCTBUTEIIBHbBIEC YaCTH

B) paBHBI UX MHUMBIC 4acTH

B) paBHBI nelicTBUTENBHBIC 1 MHUMBIE YaCTH

2. ApryMeHT KOMIUIEKCHOT'O YHCIIa 3TO:
A) paccrosHHME OT Hayaja KOOPOMHAT JO TOYKH, B BHIE KOTOpOH oOTOOpaxaercs

KOMIIJIEKCHOC YHCJIO

b) MEMMas equHUIA
B) yromn, koTopelii paaMyc-BEeKTOp OT Hayajla KOOpPAWHAT 10 TOYKH, B BHAE KOTOPOU

0TOOpaxkaeTcsi KOMILIEKCHOE YHCIIO0, 00pa3yer ¢ ocbio Ox

I') camo KoMILIEKCHOE YnCIIO Oe3 yuéTa 3HaKa



3. BepHO, 4TO 4HCII0, CONPSHKEHHOE ¢ KOMIUIEKCHBIM YHCIIOM Z

A) paBHO JaHHOMY YHCITY Z

b) otnnuaercs oT yucia z MUIIb 3HAKOM IIPU MHUMOI 4acTH

B) He sBNIsIeTCS KOMIUIEKCHBIM YHCIIOM

I') paBHO maHHOMY YHCILy z, ICIEHHOMY Ha HEKOTOPBIH KO3()(UIIEHT, KOTOPHIH CIexyeT U3

ycjoBus 3a1a4n

4. Ioka3zaTenpHON (OPMOI KOMITJIEKCHOTO YHCIIa Ha3bIBaeTCsl 3allMCh BUJIA!

A) z=re B) z=r'? B) z=re? I)z=¢7

5. TpuroHomerpudeckoii GopMoii KOMITIIEKCHOTO YHCIIa Ha3bIBACTCs 3alUCh BU/IA
A) z = r(cos @ + isin p) B) z = r(cos¢ + sin p)

B) z = r(sing +icosp) I') z=cosp +ising

7. Monynb KOMIUIEKCHOTO YHCIIa BEIYUCISIETCSI IO hopMyIie:
A) r=vx+iy B) r=x2 4y’ B) ro a2+ y2

8.Uucna z = x+iy U z = x — iy Ha3bIBAIOTCS:

A) paBHBIMHI
B) xoMIIeKCHO-CONPsKEHHBIMU
B) nporuBONnONOXKHBIMU

9. ®opMyia 11 BO3BEAEHHA KOMIUIEKCHOTO YUCIIAa B CTENEHb UMEET BUJL:

A) 2" =" (cosng + isinngp) B) 2" =" (cosng +sinnp) B) " =" (cos ¢ + isin p)
10 VMHO>KCHI/IC KOMIIJICKCHBIX YHUCEJI Z1 n Z2 BBIYHCIIACTCA 110 Q)OpMyIIe

A) 207, =0 ~r2(cos((pl + (/72) + zsm((pl + (pz))

b) 202y =0T (cos((p1 ~(p2)+zsm((p1 ~(p2 )

B) z 0z, = r1 ~r2(sm(<p1 +</72)+zcos(<pl +g02))

11. [leneHre KOMIUICKCHBIX YHCEI z M z, BBITHCILIETCA 110 hopmyie

34

A) = = (cos(p; —p,) +isin(p, —¢,))
)
A0

B) —=—Gin(p, —¢,) +icosip, —¢,)
22 T,

A0
B) —=—"(cos(p, —9,) ~isin(p, ~9,))
N

12. Ckonbko 3HAa4YeHMH CyIleCTBYeT Yy KOpHS n-ii cTenmeHM (OTIMYHOM OT Hyns) H3

KOMIIJIEKCHOT'O 4rciia?

A)n

B) i/n

B) uncny, paBHOMY MOIYJTIO KOMIIEKCHOTO YHCTIa

I') koopanHATE X TOUKH, OTOOPAKAIOLIEH KOMILUIEKCHOE YUCIIO

13. KopeHb 1 — O cTeneHn 13 KOMIUIEKCHOTO YHCIIa BEIYHUCISIETCS 0 popmyIie:

+ 27k + 27k
NP :%(sinw +icos¢7) B) = :%(cos£+isin£)
n n n n

27tk 27k
(p) I ¥: =<l/;(cos(p+ +isinL)

n n n

B) ¥z = YrsinL +icos
n

Paznen 6. DyHKIIMKM HECKOJIBKUX ITEPEMEHHbBIX

1. YactHast mpon3BoaHas 10 X 0T GpyHKIMHU z = f(x; ) OlpenessieTcs: paBeHCTBOM:
A) z; = lim f(X,J/)—f(x*'Axay)’

Ax—0 Ax

B) 2. = lim SO+ Any) - f(x)),
Ax—0 Ax

B) 2. = lim Sy + ) - ()
Ax—0 Ax

2. YacTHas mpOM3BOIHAS 10 ¥ OT QYHKIMU z = f(X;)) opeaensiercss paBeHCTBOM:
Az, = lim S+ A )= f(5)),

Ay—0 Ay

B) Z;/.= lim f(XJ)—f(X,Y"'AY)’
Ay— Ay

B) 2, = lim SOsy+Av) = f(5y)
Ay—0 Ay

3. dopmyna Uit BBIYUCICHUS TPUOIIIKEHHBIX 3HAYCHUIT UMECT BUL:
A) f(x+Axy+Ay) = f(x+ Ay +AY) + fi (3, V) A+ f7.(x, Y)AY;
B) f(x;y) = f(x+Axy+Ay)+ fi(x, ))Ax + £1(x, ) Ay ;

B) f(x+Axy+Ay) = f(x; )+ [ (x, 0)Ax + f7(x, ) Ay .

4. Touxa (xo;0) Ha3bIBaeTCS TOUKOH Makcumyma pynkiun z = f(X;)), ecmn cymectsyet

Takasg O —OKPECTHOCTb TOYKH (X0, ), YTO ISl KQXIOH TOYKH (X, }), OTIIMYHON OT (Xx¢,)p), U3 ITOH
OKPECTHOCTH BBITIOJIHSIETCS] HEPABEHCTBO:

A) f(x)2 f(xg,0) B) f(x;3)< f(x0,¥0) B) f(x;3)> f(x0,¥0)

5. Touka (xo;Vo) Ha3bIBAETCS TOYKOM MHHUMyMa (QYHKUHH z = f(X;)), €CIOH CYIIECTBYET
Takasi o -OKPECTHOCTh TOYKH (X(,)), YTO JUIS KaXKIOH TOUYKH (X; y), OTIIMYHOHN OT (X¢, V), U3 ITOH
OKPECTHOCTH BBITIIOJIHSETCSI HEPABEHCTBO:

A) f(xy)> f(x9,30) B) f(x:¥) <f(x0.50) B) f(x;3)2 f(x0.0)

6. Eciu B Touke N(xo, o) suddepertmpyemas GyHxmus z = f(x;y) AMEET SKCTPEMyM, TO e
YacTHBIE IIPOM3BOJHBIE B 3TOH TOUKE:

A) fi(x0:00)=0, £3(x0359)=0

B) fi(xg;20)#0, £ (x0530) =0

B) fi(x0550) #0, f3(x0330) %0

7.Ecmu z= f(x;y),a x=x(t), y=y(t), 10



0z _0z dx N oz dy 5 dz _0z dx dx oz dy B) s E . i
— - .Ec CII0BO =up+uy +..+u, + ... CXOLUTCA, TO:
o ox dt oy dt dt ox di oy dr T AHCTOROR PR £ytin =41 T2 T T RO
dZ 82 @ %6_}/ A) lim u, =0 b) lim u, =1 B) lim u, =
dl‘ 6x 8t ay 61’ n—»0 n—»o0 n—>0
o0
8.Ecn z = f(x;7),a x =x(u,v), y=y(u,v), 10 4. Jlna crememnoro psma » a,x" =ag+ajx+..+a,x"+  pamayc abcomoTHOMH
0z 0z dx 0Oz dy 0z 0z Ox 0z Oy n=0
A) —=— —+—— b) — = B) CXOJMMOCTH BbIUHUCIIAETCS 110 hopmyte:
Ou Ox du Oy du ou o ou oy Ou 4
dz_0z dx oz dy A) R= lim [Zn+1 B) R= lim |- B) R = lim |21
— n—o| dy n—o|dy, i1 n—ooldy 11

du ox du 6y du
5. Psp reomeTpudeckoil mporpeccuu  a +aq +aq 2 bt aq nly CXOJUTCH TIPHU:

9.Ecmn z = f(x;),a x=x(u,v), y=y(u,v), 10

A) |g/ <1 b) |g/<1 B) |g|>1
o _0z ox o oy o do_oz dv oz dy B 4 4 4
v ox v oy ov dv ox dv oy dv 29. Psii reOMeTpHUECKO IPOTPECCHU  a +aq+aq” +...+aq" ™ +... PacXomuTCs TpH:
Oz _0z dx 0Oz dy A) Jg <1 B) Jq <1 B) |g|>1
v ox dv oy dv
<1 1 1 1 1
oz oz 6. O600IIEHHBII TaPMOHUYECKUIA PsJ| z =l —t—+—+. ..
36. YacTHble NPOU3BO/HBIC ™ u ™ HEsIBHOW (YHKUMM z, 3aJlaHHOW YypaBHEHHEM o1’ 2P 3P 4P n?
x vy
— . CXOJUTCS IPH:
F(x,y,z)=0 umeror Bux: A) p>1 B) p>1 B) p<I
’
A) oz F, oz F; B) oz F, 0z F| ) 0z F]
=T AT T AT AT T oo e o
1 1 1 1 1
ox oy Fz ax Fy oy £ ox Fy 7. O6001EeHHbIH rapMOHUYECKUIT s Z =1l+—+—+—+..+—+... pacxoaurcs
o F minP 2P 3P APl
o F npu:
Y y A) p21 B) p>1 B) p<I1

Paznen 7. Yucnosere panpt Paznen 8. Jlupdepenimanbrble ypaBHeHUs

1. YncnoBoid pan uy +uy +...+u, +... HA3bIBAETCA CXOAAIIUMCS, ECIIU 1. ludppepeHIMATBHBIM YPABHEHHEM HA3BIBACTCS

A) U3BECTHA €ro cCymMMa A) ypaBHEHHE, CBS3bIBAIOIICE HE3aBHCHMYIO IIEPEMEHHYIO, HEH3BECTHYIO (YHKIHIO U ee

B) cymma paBHa mobomy uucity MIPOM3BOHBIC

B) cymecTByeT npenen KOHEUHBIX CyMM B) ypaBHenue, cozepxaliiee mpor3BOAHY HE3aBUCHMON MEPEMEHHOM

I') npemen 9acTHYHBIX CyMM KOHEUYHBIH HII O€CKOHEYHBII B) ypaBHeHue, KOTOpOE JIETKO HHTETpUPYeTCs

I') ypaBHeHHe, KOTOpOE penraeTcs JupGepeHIUPOBAHAEM
00
2. Ecnu psn zu,, =uy +uy +...+uy, +...— CXOOUTCA, TO PAI 2. Pemnth auddepenipansHoe ypaBHEHHE - 3TO 03HAYAET
n=1 A) nuddepeHupoBaHye ypaBHEHHs

B) unTerpuposanue
B) Haxox/eHHe He3aBUCHMON TIepEeMEHHON
I') HaxoxxaeHne Tpon3BOIHON (QyHKITNH

o0
D kuy =kuy +kuy + .+ kg + . (k#0):
n=1
A) pacxoaurcs
B) cxoautcst
B) cxopuMmocTh 3aBUCHT OT k
I") Henb3s cpa3y OTBETUTH Ha BOIIPOC — TPEOYyETCs HCCIIEA0BaHHE

3. Uncno mocTOsTHHBIX B 00111eM pelieHnH quddepeHnnanbHOro ypaBHeHUs OIpeIessieTcst
A) nopsiikoM audQepeHIHanIbHOro ypaBHEHUs

B) crapuueii cteneHplo HeM3BEeCTHON (QyHKIIUHI

B) Bunom npasoii wactu



TI') crapiieii cTeneHpl0 HE3aBUCUMOM MEPEeMEHHOIT

4. Obmee penrenne audhepeHINaNBHOr0 ypaBHEeHHS ¥ "+a y'+azy=f(x) conepxur
A) ABE IPOM3BOJILHBIC TTOCTOSHHbIE

B) Tpu pOM3BOIBHBIC IOCTOSHHBIC

B) onHy IpOH3BOIBHYIO IOCTOSHHYIO

I') geThbIpe MPOM3BOIIBHEIC TOCTOSHHBIE

5. YacTHbIM perieHneM auddepeHIHanbHOr0 ypaBHEHHS TEPBOTro MOPSAKA Ha3bIBACTCS
A) pelienue npu y=x
B) pemenune, mnomywaromieecsi U3 OOLIETO PELICHHS IIPU  ONPEICICHHOM 3HAYCHHU

noctostHHou C

51021871

B) pemrenne npu y=x>
I') petienue B Bujie YaCTHOTO ABYX (yHKIHI

6. MuddepenunanbHoe ypaBHEHHE Ha3bIBACTCS JIMHEHHBIM ypaBHEHHEM MEPBOrO IMOPSAKA,
A) HemsBecTHas! (pyHKIMS Y B IEPBOY CTENICHH

B) He3aBuCcHMas IepeMeHHast X U Hen3BecTHas (PYHKUUS Y B IIEPBOI CTEIICHH

B) CBOAMTCSI K yPaBHEHHUSM C Pa3ACIAIOIIMMHICS IIEPEMEHHBIMU

I') HeusBecTHas QyHKUMS ¥ U €€ MPOU3BOIHAS B IIEPBOH CTEHEHU

7. Bua 4acTHOTO pelIeHHsI JMHEHHOrO HEOJHOPOAHOro AnGQepeHIaIbHOTO ypaBHEHUS

BTOPOTO IopsiAKa € MOCTOSIHHBIMU K03(1)(1)I/II_II/ICHT3MI/I 3aBHUCHUT OT

A) BHJa IPaBOM YaCTH U KOPHEH XapaKTEPHUCTHIECKOTO YPaBHEHUS

B) nopsaka storo ypaBHeHuUst

B) o61ero perienust 04HOPOAHOTO Tu(hepeHIINATBHOrO ypaBHEHHS BTOPOTO MOPSAKa
I') IpOH3BOIBHBIX MOCTOSIHHBIX

8. XapakTepucTUUECKOE YpaBHEHUE ISl JINHEHHOTO OJHOPOIHOrO YpaBHEHUs y'"+ay'+asy=0

HMEET BH/]I

A) P+ak=a;

B) k*+k+(a+az)=0
B) K+ak+a=0
) a1k +azk+1=0

9. MuddepenunansHoe ypaBHeHHe )'+p(x)y=¢(x) Ha3bIBaeTCS
A) ypaBHenueM bepnymnu

B) onHopoaHBIM

B) nuHeiiHpIM ypaBHEHHEM HIEPBOTO MOPSIKA

I') ypaBHEHHEM C pa3aeIIONMMHUCS EPEMEHHBIMH

10. HauansHoe ycnoBue y(xo)=yo B auddepeHnnanbHOM ypaBHEHUH V'=f(X,y) 3aaeTcs ais

OTIpeeTICHNUS

A) oO1iero peueHust

B) yacTHOTO pemenus

B) npaBoit yacTu 3TOr0 ypaBHEHUs
I') nopsinka ypaBHeHuUs

11. Tlpu pemennn oaHOpoaHOro AuddepeHInanTbHOr0 ypaBHEHHS] BTOPOTO TOPsAKa C

MOCTOSHHBIMU KO3 durmentamu y"+ py'+qy =0:

A) BBOIMTCS MOJCTAHOBKA BHUAA y=uXVv, TA€ u=u(x) U v=v(X) — HEKOTOpbIC HEH3BECTHBIC

(yHKIIIH
B) BBoaMTCS MOJCTAHOBKA BUIA y=u/XX, I'Ie u=u(X) — HEKOTOpasi HeN3BeCTHAst (HYHKIHS
2
B) cocraBnsiercst xapakTepucTHIecKoe ypaBHeHue k +pk+q=0

12. XapaKTepuCTUUECKOE YpaBHEHHE k2+pk+q=0 HMEET J[BA Pa3IMYHBIX JEHCTBUTEIBHBIX
KopHs k| u ky. Torma ofiee pelieHue OmHOPOAHOTO A depeHInaTbHOr0 ypaBHEHHS BTOPOTO
HOpsiZIKa C OCTOSTHHBIMU Koo duunentamu y” + py'+ qy = 0 umeer BuA:

A)y= Clek‘x + Czekzx
B) y =e®(C) cos fx+C; sin fBr)
B) y= Clek‘x + szek‘x

I) y=e”(C; cos ax+C, sin ax)

13. XapakTepucTuueckoe ypaBHEHUE k2+pk+q:0 UMEET KOMILIEKCHBIE KOPHH kj, =a*if.

Torma ofmiee pemieHne OAHOPOAHOrO IU(PQEPEHIMANIFHOIO ypaBHEHHS BTOPOTO IMOpsAKa C
MOCTOSIHHBIMH KO3()DHLIHEHTAMU )" + py’ + gy = 0 IMEET BUJL:

A) y= Clek‘x + Czekzx

B) y =e® (C| cos fx+C; sin fBr)

B) y= Clek‘x + szek*x

I y= eﬂx(Cl cos ax + C, sin ax)

14. XapakTepucTHuecKoe ypaBHeHne k +pk+q=0 nmeet paBHbie KOpHH k=k,. Toraa obuee

peLIeHHe OJHOPOAHOrO G (EPEeHUNAIBHOIO yPAaBHEHMsS BTOPOTO IOPSAKA C IOCTOSHHBIMU
kodddurmentamu y” + py'+ gy = 0 umeer BUA:

A) y=Cref™ + Cyef?
B) y = e™(Cj cos Bx + C; sin fx)
B) y= Clek‘x + szek‘x

) y=e (Cy cos ax + C sin ax)

Pasznen 9. Teopuu BeposSTHOCTEH

1. /IBa pa3meleHns: CUUTAIOTCS Pa3InUHbIMU, €CIIM OHH OTIMYAIOTCS
A TOJIBKO TIOPSZIKOM PACHOJIOKEHHUS 3JIEMEHTOB

B) TonbKo cocTaBOM 37€MEHTOB

B) To/IbKO YHCIIOM 37I€MEHTOB

I') mmm cocTaBoOM 371€MEHTOB, MIIH MX ITOPSIIKOM

2. JIBa cOUCTaHMS CUHTAIOTCS PA3IMYHBIMU TOJIBKO B TOM CIIydae, €CIIU
A) y HUX BCE 3JIEMEHTHI Pa3JINUHbI

b) ornuuaroTcs MOpsIAKOM PacTIONOKEHHS JIEMEHTOB

B) ornmuaroTes AByMs 3I€MCHTaMU

I') otimuarorcest XOTs Obl OTHUM DIIEMEHTOM

3. IlepectanoBka B, — 310

A) codeTaHue U3 1 IEMEHTOB 10 71
B) coueranue u3 n anemeHToB 1o 0



B) pa3mernenue u3 n 31€MEHTOB T10 71
I') pasmelieHne U3 n 3IeMEHTOB 1O 1

4. Yucno pasmeruenuii A, BBIMUCIAETCS IO (OpMyIIE:

n! B) n! B) n!
ml(n—m)! (n—m)!

5. Yueno pasmewennii C,' BbMUCISIETCS 110 GopMyJIe:

o b) . B) n!
ml(n—m)! (n—m)!

6. Yucino pasmeniennii P, BeMUcIAETCS 0 GopMyIte:

L B " B) n!
ml(n—m)! (n—m)!

7. Cny4aiiHbIM Ha3bIBaeTCsi COOBbITHE A, KOTOPOE
A) MOXET IPOU30MTH, @ MOXKET HE MPOU3ONTH
B) Hukoraa He npousoiaeTt

B) ob6s13aTenbHO pou3oiiaeT

I") npon3oiiieT TOJIBKO COBMECTHO C COObITHEM A

8. CoObITHs A ¥ B Ha3bIBalOTCS 3aBUCUMBIMH, €CJIH

A) cymMa uX BepoOsiTHOCTEW 00s13aTelIbHO paBHa 1

b) BeposiTHOCTH coOBbITHI A M B He 3aBucsT Ipyr OT Apyra

B) BeposTHOCTH HACTYIUICHHS OJHOTO W3 COOBITMH 3aBUCHT OT TIIOSBJICHHS HIM HE
HOSIBJIEHUSI APYTOTO

I') oHu mpoucxosT OAHOBPEMEHHO

9. CobbiTHs A 1 B Ha3BIBAIOTCS HECOBMECTHBIMU, €CITH

A) BepOSTHOCTh HACTYIUICHHS OJHOTO M3 COOBITUH 3aBHCHUT OT MOSBICHHS WA HE
MOSIBJICHUSI PYTOTO

B) nosiBnenne oxHOTO U3 HUX UCKIIIOYACT MOSBJICHUE JPYrOro

B) cymMma ux BeposiTHOCTE# HUKOT1a He paBHa |

T') ecn 0ZIHOBpEMEHHO OHU MOTYT MOSIBUTHCS TOJILKO KOHEUHOE YHCIIO pa3

10. PaccmatpuBaercs mpocTpaHcTBO u3 N aneMeHTapHbIX coObithit. CoObiTHIO A
OuaronpusATCTBYIOT M 31eMeHTapHBIX coObITHI. Kitaccnueckast BepoSATHOCTH COOBITHS A paBHA

N N M N

A) — b)1-— B) — Ni-—

M M N M

11. IIpousBeneno n ucneitannii. CodbiTie 4 npousonuio m pa3. OTHOCUTENbHAs YacToTa
coObITHs A paBHA

A) W(A):% B) W(A):k% B) W(A):% T) W(A)=m-n

12. BepositocTh P 11106010 cOOBITHS IIPUHAIEKHUT OTPEIKY
A) [1:2] B) [0:2] B) [1;4] 1) [0:1]

13. CymmMma BeposiTHOCTEH cOOBITHI, 00pa3yOLIMX MOJHYIO TPYIIIY, paBHA

A)0 B) 12 B) 1 I)4

14. JIBa coOBITHS Ha3BIBAIOTCS IPOTHBOIOJIOKHBIMHU, €CIIH OHU
A) HE3aBHCUMBI

B) e coBmMecTHEI

B) eAMHCTBEHHO BO3MOXKHBI

T') o6pa3ytoT nonHyto rpymimy coobIThit

15. CoObITHsI 00pa3yIOT MOJHYIO TPYIITY COOBITHIH, €CITH SBISIOTCS
A) He3aBHCUMBIMU

B) eAnHCTBEHHO BO3MOXKHBIMH M HE3aBHCHMBIMU

B) HECOBMECTHBIMHU U €AHHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMH M PaBHOBO3MOXKHBIMHU

16. Cymmoii coObiTHIT A U B HasbiBaetcs cobbiTHe C,
KOTOPOE IPOUCXOAUT, ECIIH HPOUCXOIIT:

A) TosbKo cobbITHE 4

B) Tonbko coObiTHE B

B) onHo u3 coObITHii A win B

T') 06a cobObitust A u B

17. IlponsBenenuem cobbiTuit A 1 B Ha3bIBaercst coobiTre C,
KOTOPOE MPOHCXOUT, €CIIH POUCXOINT:

A) Tonbko cobbITHE 4

B) Tonbko cobriTne B

B) oxHo u3 cobbiTHil 4 M B

T") o6a coObrTust A u B

18. Obs3aTenbHBIM ycnoBueM npuMmeHeHus Gpopmyist P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) He3aBHCHUMOCTB coObITHS A 1 B

B) cobbiTust A M B eMUHCTBEHHO BO3MOYKHBI

B) coObiTst A 1 B IpOTHBOMIOIOKHBI

T") coBmecTHOCTB COOBITHI 4 11 B

19. Obs3aTenbHBIM yciioBueM npumeHenus popmyisl P(A+B)=P(A4)+P(B) ssnsercs
A) He3aBUCHUMOCTH cOOBITHS A U1 B

B) HecoBmecTHOCTB coOBITHIT A U1 B

B) coObiTst A M B eIMHCTBEHHO BO3MOXKHBI

T") coBmecTHOCTH coOBITHI A 11 B

20. BepositHocts P(A/B) 310 — ...

A) BEpOSITHOCTB COOBITHS A TIPH YCIIOBHH, YTO A U B IPOTHBOINOJIOKHBIE COOBITHS
B) BeposiTHOCTB COOBITHUS A TIPU YCIOBUU, YTO A U B HECOBMECTHBIE COOBITUS

B) BeposTHOCTH COOBITUSL A TIPU YCIOBHH, YTO COOBITHE B ITPOU30IILIO0

TI') npoussenenue cobbiTrii A u B

21. Obs3aTenbHbIM yenoBueM npuMeHenust Gopmyist P(4B)=P(A4)P(B) ssnsercs
A) IPOTHBOIIOIOKHOCTH COOBITHIT A 1 B

B) nezaBucumocTs cobbIThit A 1 B

B) HecoBMecTHOCTB COOBITHIT A U B

I") 3aBuCcUMOCTB cOOBITHI A U B



22. Obs3aTenbHbIM yenoBueM npumeHenust Gopmyisl P(AB)=P(A)P( A/ B) sBnsercs
A) IPOTHBOIIOIOXHOCTH COOBITHIT A 1 B

B) nezaBucumocTs coObITuit A n B

B) HecoBMecTHOCTB COOBITHIT A U B

I") 3aBuCcUMOCTB cOOBITHI A U B

23. ®opmyna MOTHON BEPOSITHOCTH UMEET BHI:

A) P(A)=) P(A)- Py (4)  B) P(A)=) P(H;)-Py(H))
i=1 i=1

B) P(4)=) P(H;)-Py (A) T) P(A)= P(A)-P,(H,)
i=1 i=1

24. BeposTHOCTh MOSBJICHUS COOBITUSL A m pa3 B 1 TMOBTOPHBIX HE3aBUCHUMBIX HCIBITAHHSIX
npu n<l10 onpenensercs

A) dhopmynoii Bepaymin

B) noxanbHoli Teopemoit Jlamnaca

B) unrerpansHoii Teopemoii Jlamiaca

T') dopmymnoii [Tyaccona

25. @opmyna bepHyium umeet BUL
A) B(m)=C,p"q"™"
B) B,(m)=C,'p"q"

n
B) B, (m)=C,p"q"
) P,(m)=C,'p"q"™

26. HauBeposTHEHIINM YHCIOM HACTYIUICHHH COOBITHS A B 1 HE3aBUCHMbIX HCIBITAHHSIX
Ha3bIBaCTCs

A) HauOoJIblIIee YHCIIO HACTYIUICHHH COOBITHS A

B) Hanbosnbiiast BEpOSATHOCTh HACTYIICHUS COOBITHS A

B) uncno Hactynnenuit coobiTus A IpY HAUOOJBIIEM YHUCIIE UCTIBITAHUM

TI') uncno HacTymeHuit coObITHS A, IPH KOTOPOM BEPOSITHOCTh HACTYIUICHHS COOBITUS 4 B 1l
HE3aBUCHUMBIX HCIBITAHUSIX HanOOJIbLIAs

27. ®opmyna 1is ONpeesieH!s] HAUBEPOSITHEHIIIErO YHCIIa /My UMEET BUJ
A) np—p<mg<np+p

B) np—g<my<np+q

B) np—g<my<np+p

I)g<smy<p

28. JlokanpHas TeopeMa Jlamaca mo3BosisieT BEIYUCIUTD

A) HauBeposATHEHIIee YNCII0 HACTYIICHUIT COOBITHS B 7 HE3aBUCHMBIX HCIIBITAHUAX

B) oTHOCHTENBHYIO YaCTOTY HACTYIUICHUI COOBITHS B 71 HE3aBUCUMBIX UCIIBITAHUSIX

B) BeposiTHOCTB MOSIBIICHUSI COOBITHS 711 pa3 B 1 HE3aBUCHMBIX UCTIBITaHUAX (1>10)

I') BepoATHOCTb OTKJIOHEHUWs 4YHCIA MOSBICHUH COOBITUS 7 OT YHMCJIA HE3aBUCHUMBIX
HUCTIBITAaHUH 1

o(x)

29. B nokansHOI Teopeme Jlammaca P = apryMeHT QpyHKIuM ¢(x) paBeH

A)x=i B)x=w B)x=L I x=m-np

Nnpq Nnpq N1pq

30. UnTerpanpHast TeopeMa Jlamnaca mo3BosisieT BEIUUCIUTh

A) BEpOSITHOCTD TOSIBIICHHSI COOBITHSI A m pa3 B n UCTIBITaHUAX (1>10)

B) BeposiTHOCTD MOsIBIICHUSI COOBITHS A B 1 UCHBITAaHUSAX HE MEHee a, HO He Ooinee b pa3
(n>10)

B) HauBeposTHeinee 4ncIo MOSABICHAN COOBITHS A B 1 HE3aBUCUMBIX HCHBITaHIAX (1>10)

I') oTHOCHTENBHYIO YAaCTOTY HACTYIICHUIT COOBITHS A B 7 HE3aBUCUMBIX HUCIIBITAHUSIX

31. B wunrerpansHoit ¢opmyne Jlammaca P(ky<m<k,)=D(xy)—DP(x;), apryMeHT x;
paBeH
ki Znp B) x; = k B)x1=i ) x, =k —np

N2 N2 N2

32. B wumrerpaneHoit dopmyne Jlammaca P(ky <m<k,)=®d(x;)—P(x|), apryMeHT Xp

A) x =

paBeH

A) x, =22 Byy=—2  Bynp="Z D)=k

Vnpq Vnpq N1pq

33. CnyyaiiHble BETHUUHBI ICIATCS Ha
A) nepeMeHHbIE U ITOCTOSTHHBIE

B) yetHbIe 1 HEUeTHBIE

B) paunoHansHble U HEpallMOHAIBHbBIE
I') nuckpeTHBIE U HETIPEPHIBHBIE

34. MaremaTHyeckoe OXKUAAHUE IUCKPETHOM CIy4ailHON BENWYMHBI BBIYHCISIETCS IO
thopmyne

n n n n
A) zxi b) Z(xi - pi) X B) zxiz'pi r) zxipi
i=1 i=1 i=1 i=1

35. Maremarndeckoe OXHIaHWE ciydaiiHoi BemmuuHbl (¢ X+Y), rae c=const, a X, ¥ —
HE3aBUCUMBIE CITyJaiHble BEJIMYHHbI, PABHO:
A) ceM(X)+M(Y) B) :M(X)-M(Y) B) M(X)+M(Y) I M(X)-M(Y)

36 MaTemaTH4ecKoe 0XKUIaHUE TIOCTOSIHHOM BeanunHbl C paBHO
A)C b) 1 B)0 I') e onpeneneHo

37. MaremaTH4yeckoe OKHAaHUE MPOU3BEICHUS ABYX HE3aBUCUMBIX CIyYalHbBIX BETHUUH X
u Y paBHO

A) M(X) + M(Y) Bb) M(X) - M(Y) B) MX)

D ) M(X)-M(Y)

38. ucnepcust UCKPETHOH CITy4aiiHON BETMYHMHBI OIpeiensieTcs mo GopmyJie:



n n n n
A) zxipi _(inpi)z B) zxizpi —inl’i
i=1 i=1 i=1 i=1
n 2 n 5 n 5 n 5
b) in pi_(zxipi) r) inpi _(zxipi)
i=1 i=1 i=1 i=1

39. ucmepcust ciydaiiHoW BenwuuHBI (cX+Y), roe c=const, a X, Y — He3aBHUCHMBIE

Cily4aiiHble BEIMYHHBI, PABHO

A) cDX)+D(Y) B) ’D(X)+D(Y) B) D(X)+D(Y) ) eD(X)-D(Y)

40. lucnepcust pa3sHOCTH JIBYX HE3aBUCHMBIX CIIydaifHbIX BeNMUUH X U Y paBHa:
A) DX)-D(Y) B)0 B) D(X)+D(Y) ) D(X)-D(Y)

41. ducnepcust OCTOSIHHOM BennuuHb! C paBHa
A)l B)C B)0 I') He onpenenena

42. MaremaTtnuecKkoe OXHJaHNe KBaapara oTKiIoHeHus M(X — M(X))2 paBHO

A) D(X) B) 6 (%) B) M(X) nv

43. Tucnepcust oT MaTemMaTudeckoro oxxumanus D(M(X)) paBHa
A) M(X) B)0 B) X Ni

44. CpenHee KBaJpaTHIECKOE OTKIIOHEHHE O (X) CIydailHOW BETHYMHBI X PABHO

A) D(X) B) /M(X) B) /D(X) ) M(X)

45. Martematnueckoe oxunanue M(X) HempepbIBHOH ciydailHO#H Bean4uHBbI X, 3aJaHHON

Ha uHTepBaie (a,b), onpenernsercs GopMyIoii:

b b
A) M@)=[ x> f(x)dx B) M(x)= [ xf (x)dx

46. Mucnepcust D(X) HenpepbIBHO cly4aiiHOM BEIUYUHBI, 3aJaHHON Ha WHTEpBaie (a, b),

ompenensercs HopMyioi

b b

A) DOO= [ f(@)dv=(M (X)) B) D)= [ (=M (X)) dx
; ;

B) DOY)= [ (x = M (X)) f (x)dx ) D)= [ (x = M (X))d

47. T'paduueckast hopma 3a1aHKs 3aKOHA PACTIPEICICHHUS CITy4aitHON BETMYHHBI — 3TO
A) nmapabona

B) npsimas NS

B) okpyxHOCTB

I') nonmuron

48. TabnuuHast hopma 3a1aHUs 3aKOHA PACTIPECICHUS CITy4aiilHOW BEIMYMHBI Ha3bIBACTCS
A) cyMMoii paciipesieneHus

B) unTerpanom pacnpeneneHus

B) psinom pacnpeneneHus

I') nonem pacnpenenenus

49. luckpeTHas ciydaifHasi BeIMYUHA IPUHUMAET ...:

A) TOIBKO MHOXECTBO LIEJIBIX 3HAUCHUI

B) TosIbKO MHOXXECTBO TOJIOKHUTEIBHBIX 3HAYCHUH

B) Bce 3HaueHus u3 uHTEpBaa (—o; +oo)

I') xoHeuHOE nM OECKOHEYHOE CUETHOE MHOXKECTBO 3HAYCHHH

50. HenpepsiBHas citydaiiHasi BeIMYMHA IPUHUMAET

A) MHOXKECTBO I[EJIBIX 3HAYCHHH

B) MHOKeCTBO palnvoHaIBHBIX 3HAYCHHH

B) xoHEuHOE MHOKECTBO 3HAUECHHUI

TI') mo6oe 3HaueHKE U3 KOHEYHOTO WM OECKOHEYHOr0 HHTEpBalia

51. Eciu X — HenpepbiBHAs ciiydyaiiHasi BEJIMYMHA, d U b — KOHKPETHBIE 3HAYEHHS, TO
OTCIO/IA CIIE/YET, YTO

A) P(a<X<b) # P {a<X<b)

B) P(a<X<b) # P(a<X<b)

B) P(a<X<b) # P(a<X<b)

I') P(a<X<b) = P(a<X<b) = P(a<X<b) = P(a<X<b)

+00
52. Eciu f{x) — INIOTHOCTB paclpe/ieIeHus., TO fo(x)dx paBeH
A) ©
b) -1
B)0
nNi

X
53. Ecnu f{x) — MIOTHOCTB pactpeaeieHus, TO I f(x)dx ompenenser
—o0

A)M(X) B) D(X) B) 0 (X) ) F(X)

54. dyHKUUs pacnpeeleH s clyJaiiHoi BeanuuHel X 3agaeTcst GopMyIoit:
A) F(x)=P(X >x)

b) F(x)=P(X =x)

B) F(x)=P(X <x)

N Fx)=X

55. JluckpeTHas ciydyaiiHas BEJIMYMHA, BBIPA)KAIOIIAsl YMCIIO IIOSBJIEHUS COObITHA A B n
HE3aBUCUMBIX HCIIBITAHUAX, IPOBOJUMBIX B PaBHBIX YCIOBHUAX U C OJMHAKOBOH BEPOSTHOCTBHIO
HOSIBJICHUS COOBITHS B Ka)K/IOM HCIIBITAHUH, HA3bIBACTCS PACIIPECICHHOMN 10 ...

A) HOpMaJIbHOMY 3aKOHY

b) no 3axony Ilyaccona

B) OunomuansHOMY 3aKOHY

I') no noxasaTenbHOMY 3aKOHY

56. Ecmm cnydaiiHas BeJMYMHA HMeeT OWHOMMAIBHOE paclpeneieHHe, n — YHCIO
HE3aBHCUMBIX HCIIBITAHWUH, a p — BEPOSTHOCTb HACTYIUIEHHS COOBITHSA, TO MAaTeMaTHYECKOEe
O’KHJIaHHE BBIYHUCILIETCS IO popMyIie

A) M(X)=n B) M(X)=p B) M(X)=npq ) M(X)=np



57. Ecmu cnydaiiHas BeNMYMHA HMEET OWMHOMMAIBHOE paclpeieieHHe, n — YHCIO
HE3aBHCUMBIX HCIIBITAHUH, a p — BEPOATHOCTh HACTYIUICHUS COOBITUS, TO IUCIIEPCHs CIydaiHOH
BEJIMYMHBI BEIYUCIIIETCS 110 hopmyIie

A) D(X)=npq B) D(X) = np B) D(X) = n-p I DX) =p

58. MatemarHueckoe OXXHMIaHME PABHOMEPHO pacCIpPE/eNeHHON CllydyaiHON BENIUYHHBI
BBIYHCIIAETCS IO hopMyIie

AMX-2"f pM=tE M=t

) M(X)=a+b

59. Jlucmepcuss paBHOMEPHO pACHpEAETICHHON Clayd4alHOW BENWYMHBI BBIUUCISAETCS IO
thopmyne

A) D(X)=b—a B) D(X)=b +a B) D(X)= (b-a)

(b-a)’ _
12 D DX 12

60. BeposTHOCTH moOHajaHUs PaBHOMEPHO pACIpPENCNCHHON CIy4aiiHOW BEIMYUHBI B
HUHTEpBal [a; ﬂ] c[a,b] Beruucasercs no popmye:

A)P(aSXSﬂF% B)P(aSXSﬂ):‘Z;f
B)P(aSXSﬂ):% r)p(agxgﬂ):%

61. IlnoTHOCTH pacnpeacieHus cnyqaﬁﬂoﬁ BCJIMYUHBI C IIOKAa3aTCJIbHBIM paclpeaACICHUEM
HUMECT BU:

Ry T R
X)= X)=
ieiﬂx,xzo ieﬂx,xZO
—x
B) f=1 e ¥ <0 I) f)=e ™
0,x>0

62. OyHKIMS pacupenereHus] CIydalHOW BEIMYMHBI C MOKAa3aTeNbHBIM paclpelieieHueM
nUMeeT BUI:

A) A 0,x<0, B) Flx) 0,x<0,

X)= X)=

eM,xZO lfeM,xZO
0,x<0, e

B) F(x)= I Fx)=e

l—e ™, x>0
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63. Y moka3zaTelbHOTO paclpeleNeHus MaTeMaTHYecKoe OXKHJAaHHEe U CpefHee
KBaJJpaTH4eCKOE OTKJIOHCHHE

A) Bcera pa3ianvHbI

B) Bcerna pasnuuarorcst Ha €AUHUILY

+B) Bcerna paBHBI

64. (DyHKI_II/IH TUIOTHOCTHU HOPMAaJIbHOI'O paclpeaACICHUsI ¢ MATEMATUICCKUM OKHJIaHUEM a U
Cpe€AHC — KBaJIpaTHICCKHUM OTKIIOHCHUEM 5 3a4acTCsa q)OpMy.IIOfIZ
G- N E%

A f0)=pme B) f0=—p—e ¥

_G-a)’ (x-a)’

) f(x)=m/1§e 2 r) f(x)=m/1§e o

65. I'papux MIOTHOCTU HOPMAIIBHOTO PACIIPEICIICHNS HAa3bIBACTCS
A) xpuBoii ['aycca

B) xpuBoit beprayu

B) xpusoit [Tayccona

') xpuBoit Jlamnaca

66. B Touke x=a kpuBas I'aycca umeer
A) Touky neperuba

b) Touxy MuHMMYMa

B) Touky pa3spsiBa

TI') Touky Mmakcumyma

67. Touku x; =a—0 U X, =a+0 ABIAIOTCA 171 KpuBoii ['aycca
A) ToukaMu 1epernba

B) Toukamu Mmakcumyma

B) Toukamu MUHUMYyMa

I') Toukamu pa3pbiBa

68. TTapamMeTpamMu HOPMAIILHOTO PACTIPEICIICHUS SIBISIOTCS:

A) MaTeMaTH4eCKOe OKHIAHNUE H CPEAHEKBAAPATHICCKOE OTKIOHCHHUE
B) dyukuums pacripenesneHus U GpyHKIHS IUIOTHOCTH pacrpeeTICHUs
B) Qynis p(x) u P(x)

I') aucnepcus U CpeaHEKBAAPATHIECKOE OTKIOHEHHE

Paznen 10. OcHOBBI MaTeMaTHYECKOW CTATHCTUKH

1. 'enepanbpHast COBOKYITHOCTb — 3TO ...

A) Best ncerneryemMast COBOKYITHOCTh 0OBbEKTOB

B) coBOKymHOCTB CiTy4aliHO OTOOpPaHHBIX OOBEKTOB

B) coBOKyIHOCTH 00BEKTOB, BHIOPAHHBIX Yepe3 OLPEICNCHHBII HHTEpBall
I') coBOKYITHOCTB U3 HENEPECEKAIOIIMXCS TPYIII

2. BeibopoyHast COBOKYITHOCTb — 3TO ...

A) COBOKYITHOCTb M3 HETIEPECEKAIOIUXCS TPYIIIT

B) cOBOKYITHOCTS CIIy4aiiHO OTOOPAHHBIX 0OBEKTOB

B) Bcs uccnenyemasi COBOKYITHOCTb OOBEKTOB

I') cOBOKYITHOCTH 00BEKTOB, BRIOPAaHHEIX Yepe3 OLPEIeNICHHBII HHTEpBaIl

3. O0BbeM BBIOOPKH — 3TO ...

A) 4ucio, paBHOE KOJIMYECTBY O0BEKTOB I'eHEPAIbHOM MM BEIOOPOYHON COBOKYITHOCTH
B) uucno, paBHOE cpeHEMY apH(PMETHIECKOMY 0OBEKTOB

B) uncio, paBHOE MaKCUMaJIbHOMY 3HAYECHHIO COBOKYITHOCTH

I') uncio, paBHOE MUHUMAJIbHOMY 3HAYEHHIO COBOKYITHOCTH

4. Ilpu moBTOPHOM OTOOpE 3aperUCTPHUPOBAHHBIC U 00CIICIOBAHHBIC €ANHHUIIBI

A) BHOBb BO3BPAIIAIOTCS B TEHEPATIBHYIO COBOKYITHOCTh M CHOBA MOTYT IIPUHSATH y4acTUE B
JaNbHenIeM oToope

B) B reHepaibHyI0 COBOKYITHOCTb HE BO3BPAILAIOTCS



B) B reHepaipHyl0 COBOKYHNHOCTb BO3BPAIIAIOTCS, HO INPHUHATH y4acTHE B JalbHEHIIEM

0TOOpE HE MOTYT

I') momeuaroTcs creruaabHbIM 3HAKOM

5. Ilpu GecrioBTOPHOM 0TOOpPE 3apETHCTPHPOBAHHBIC H 00CICIOBAHHEIE €IHHHIIBI

A) BO3BpalIaloTCs B TCHEPAIBHYIO COBOKYITHOCTh

B) He BO3BpAINAIOTCS B TEHEPANIbHYIO COBOKYITHOCTh

B) Bo3BpamaroTcs B FeHEpaIbHyI0 COBOKYITHOCTh U MOTYT IPHHATH y4acTHE B JalbHeieM

TI") mubo Bo3BpamarTCs, INO0 HE BO3BPAILAIOTCS B TCHEPAJIbHYIO COBOKYITHOCTh

6. I'padmueckas popma 3aaHust 3aKOHA pacpe/ICIICHHs CITy4aiiHOI BEIMYUHBI — 3TO

A) mapaboma b) npsimast nuHMs B) oxpyxHOCTB I') nonuron
7. ...— 9T0 HanboOJee YacTO BCTPEUAIOIIEeCs 3HAUCHHE BapHUAHTBI.

A) menmnana Bb) mona

B) pa3max BapbupoBaHus I') cpennee 3HaueHue

8. ... — 3TO BapHaHTa, KOTOpas ACIUT BAPUALIMOHHBIH S]] HA JIBE PaBHBIC YaCTH
A) menana Bb) mona

B) pasmax BappupoBaHus I') cpenuee 3naveHue

9. ... —93TO pa3HOCTh MEX/y HauOOIbIICH 1 HAMMEHBIIICH BapuaHTON

A) menmnana Bb) mona

B) pa3max BapbupoBaHus I') cpennee 3HaueHue

10. ®opmyna Crepirkecca UIMEET BUL ...
A) k=332 1gn b) k=1+3,32 Ign B) k=1-3,32 1gn

11. BoibopouHast cpeiHsisi BEIYUCISIETCS 110 hopmyJie

k k k
_ 1 _ _ 1
A) xB:;in‘”i B) xB:in‘”i B) xB:;Z‘xizwi
i=1

i=1 i=1
12. BeibopouHas Aucrepcust BEIYHCIETCs 10 Gopmyrie

k k k
_ 1 _ 1 _
A) Dp =" (x ~xp)on; B) Dp :;Z(xi -3p)%n; B Df;z(xr*xs)'n,»

i=1 i=1 i=l
3.3. Bonpochl K 3K3aMeHY U 3a4eTy B YCTHOIi (popme

Paznen 1. DiieMeHTEI JUHENHONW U BEKTOPHOM aIre0pul

1. ITonsitue u BuaB! MaTpull. TpaHCIIOHHPOBAaHHAS MATpHIIA.

2. Onepanuy HaJ MaTpPHUIIAMA B UX CBOWCTBA.

3. O6parHas MaTpuLa U ee CBOICTBa.

4. OnpenenuTenb MaTPHUIIBI U €T0 CBOMCTBA.

5. MuHOpBI 1 anredpandeckue JOMOITHEHHUS dJIEMEHTOB onpesenuTens. Teopema o

Pa3NoOKEHUH ONPEIEIUTENS 110 IEMEHTaM CTPOKHU WIIH CTOJIOMA.

6. Pertenue cuctem JMHEHHBIX ypaBHeHUI MeTooM ["aycca.

7. Penrenue cucTeM JIMHEHHBIX ypaBHEHHUI METOIOM 0OpaTHON MAaTPHIIBL
8. Pemienue cucteM JIMHEHHBIX YpaBHEHHH ¢ moMoltbio ¢popmyn Kpamepa.
9. Bexropel. Onepanuy Haj BEKTOPaMU U UX CBOKCTBA.

10. le#icTBus Ha/l BEKTOpaMH, 3aJaHHBIMU CBOUMH KOOPAMHATAMH.
11. CransapHOe Ipon3BEICHNE IBYX BEKTOPOB U €T0 CBOWCTBA.

12. BexTopHOE IPON3BECHUE IBYX BEKTOPOB M €r0 CBONCTBA.

13. CMemaHHOE IPOU3BENICHNE TPEX BEKTOPOB U €r0 CBOWCTBA.

Pazpen 2. AHanuTHYeCKas TeOMETPUsI Ha IJIOCKOCTH M B IPOCTPAHCTBE
. YpaBHeHHE NPSIMOI Ha TIOCKOCTH: CIIOCOOBI 3a/IaHHSI.

. YpaBHEHHE MPSMOIi C YIIIOBBIM KO3 HUIMEHTOM.

. OO1ee ypaBHEHHE MPSIMOMA, €T0 YacTHBIE CITyYau.

. KpuBbie BToporo nopsiaika: OKpy>KHOCTb.

. KpuBsie BToporo mopsiaka: 3juiarc.

. Kpussie Broporo nopsiaka: runep6ona.

. KpuBsie Broporo nopsiaka: mapabosna.

NN AW~

Paznen 3. Brejenue B aHanu3
1. UnciioBbIe MOCIIEIOBATEILHOCTH U CITOCOOBI UX 3aaHHMS.
2. IIpenen uncioBoi mocne0BaTeIbHOCTU. TeopeMbl 0 mpejienax YUCIOBBIX

OCJIEI0BaTEILHOCTEH.

3. Ilpenen ¢ynxmuu. HempepbIBHOCTS QyHKIHH.

4. ITonsiTve NPOU3BOJHOMN U €€ TeOMETPUUECKUN CMBICIL.

5. Teopemsl auddepeHIranbHOro HCUNCICHUS.

6. IIpon3BomHas CIIOXKHOI U 0OpaTHOH QYHKITHH.

7. Auddepenuman GyHKINU U €r0 TeOMETPUIESCKHIA CMBICI.

8. UccnenoBanue GyHKIHMIT ¢ TIOMOMIBIO IEPBOI IIPOU3BOTHOI.
9. UccnenoBanue QyHKIMIL ¢ HOMOIIBIO BTOPOH IIPOU3BOJHOI.

Pasznen 4. UnterpansHoe ncynciieHne GYHKIMN OJHOM HE3aBUCUMOM ITIEPEMEHHOMN

. [lepBooOpaznast GyHKIHS ¥ HEONPEIeICHHBI HHTErpall.

. Beiuncienue HeonpeeIeHHBIX HHTETPAJIOB.

MeTo/p!I BEIUMCIICHUS HEOTPEICICHHBIX HHTETPAIOB: METO/ TTOJICTAHOBKH.

MeTo/1b1 BEIUHCIICHUS HEOMPEICIICHHBIX HHTETPAIOB: METO/I HHTETPUPOBAHHMS 110 YaCTSIM.
HHTerpupoBaHue paloHAIbHBIX IPOOEH.

. OnpeneneHHbIN HHTETPAl ¥ €T0 TEOMETPUIECKUI CMBICIT.

. ®opmyna Hetorona-JleiiOnuma.

. [Ipunosxenns onpeneneHHOro HHTErpasa: JJIMHA TyTH KPUBOH, IUTONIA (b IUTOCKOH

0NN U A WN —

(UTypEL, BEIYUCICHHE IyTH, IPOHIEHHOTO TOYKOI, BEIYHCIICHHE PAOOThI CHIIBL.

Pazpen 5. KommnekcHele gyncna

1. KomruiekcHble Yncia U MX TeOMeTpHYecKas HHTepIpeTalus.

2. Paznuunbie GOpMBI 3aITUCH KOMILICKCHBIX YHCEI.

3. Omneparyu HaJl KOMIUIGKCHBIMH YHCIIaMH, 3alIMCAHHBIMH B are0pandeckoil popme.

4. Onepauyy HaJl KOMIUIEKCHBIMU YHMCIIAMH, 3aITHCAaHHBIMU B TPUTOHOMETPHUECKOH hopme

Paznen 6. yHKIINN HECKOIBKHUX MEPEMEHHBIX
1. IonsiTe QyHKIMOHATBHON 3aBUCUMOCTH MEXIY HECKOJIBKUMH TIEPEMEHHBIMHU.

2. IIpenen 1 HEMPEPBIBHOCTH (DYHKIUH JABYX HE3aBHCHMBIX ITEPEMEHHBIX.
3. YacTtHble Mpou3BOAHBIE (QYHKIMH HECKOJIBKUX NEPEMEHHBIX.
4. OkcTpeMyMbl QYHKIMH JBYX HE3aBUCHMBIX IIEPEMEHHBIX.

Paznen 7. Yncnossie psijibl
1. Onpenenenue yncnoporo psaga. Cymma psiga. Cxoaumocts psiaa. [Ipumepsr.
2. UccnenoBaHue YUCIOBBIX PSIIOB HA CXOIUMOCTb.




Paznen 8. JluddepeHnmansHble ypaBHEHUS

1. TudpepeHunanbHbie ypaBHESHHUS IEPBOTO MOPSAKA: OCHOBHBIC ITOHSTHSI.

2. TuddepenunanbHble ypaBHEHHS ¢ pa3esIOIMMUCS IEPEMEHHBIMI U OJJHOPOIHbIE
nuddepeHnnanbHble ypaBHEHHS MepBoro nopsiaka. [IpuMeps.

3. Jluneiinsie qudpepeHInaIbHbIe YpaBHEHUS IEpBOro nopsiaka. [Ipumeps.

4. Jluneiinbie quddepeHnnansHpie ypaBHEHNs! BTOPOTO MOPSIIKA C TTOCTOSHHBIMH
ko3 durmenTaMu.

Paspen 9. Teopuu BeposTHOCTEN

1. KombuHaTopuKa: pa3MeleHus1, COUueTaHusl, IepeCTaHOBKY. PazMmerenus, coueTanus 1
MEPECTaHOBKHU C MOBTOpeHUAMU. IIpumMepsl.

2. IIpeaMer ¥ OCHOBHBIE ONPEEIEHUs] TEOPUU BEPOSTHOCTEH.

3. Knaccuueckoe onpezenenue BeposiTHOCTH. CBOHCTBA BEPOATHOCTH, BHITEKAIOIIUE U3
KJ1acCH4ecKoro onpezeneHus. Ipumepst.

4. CTaTUCTHYECKOE OIpe/IeNIEeHHE BEPOSITHOCTH, €T0 OCOOEHHOCTH U CBSI3b C KIIACCUUECKUM
oIIpe/ielieHHEM.

5. 3aBHCHMBIC U HE3aBHCUMBIC COOBITHS. Y CIIOBHBIE M O€3YCIOBHBIE BEPOSITHOCTH.

6. TeopeMbl yMHOXKEHHSI BEPOSITHOCTEH.

7. TeopeMBl CII0KEHUS BEpOSATHOCTE.

8. ®opmyna nonHoi BepositHocTU. Dopmyna baiieca.

9.@opmyna bepuymu. bunomuansHoe pacnpesnenenue. HauseposTheliee uncio
MOSIBJICHUH COOBITHS.

10. TIpubnmxennsle Gpopmyisl B cxeMe beprymmu (dpopmyna [Tyaccona, tokanpHas 1
UHTerpaibHas TeopeMsl Jlamaca).

11. CnyuaiiHble BETMYMHBI U CITy4aiiHbIC COOBITHSI.

12. JIuckpeTHbIE U HENPEPHIBHBIE CITydaiiHble BEIMUYMHBI. 3aKOH paclpe/ieneHus CirydaitHoi
BEJIMYUHBI U CIIOCOOBI €T0 3a/IaHM.

13. YncnoBble XapaKTepUCTUKU CITyYalHBIX BETUYHH.

14. MaremaTu4eckoe OKHIaHHE CiTydaifHoi BennunHbl. Ero cMmblct u npumepsl. CoiicTBa
MAaTeMaTH4ECKOTO OKHMAaHHs.

15. lucnepcus U cpefiHee KBaJpaTHIECKOEe OTKIOHEHHE CTy4aitHOH BennuuHbl. VX cMbIcT 1
IpuMepsl BeIYHcIeHus. GopMyIibl 11 BBIYUCIeHHs Juciepcuy. CBOHCTBA UCIEPCUM.

16. MaTtemaTuueckoe OKuAaHue, JUCTIEpCHs U cpelHee KBaIpaTHIecKoe OTKIIOHEHHE
YacTOTBI X YACTOCTH.

17. Baxnelimue pacupeeneHus clyqaiiHbIX BEIMYUH.

18. HopmanbHoe pacnipenenenue. II1oTHOCTs HOPMaJIBHOTO paclpeieieHus U ee CBOMCTBA.
OyHKIMS pacnpesieneHnsi HOpPMaJIbHO PACIPEEIeHHO cllydaiiHON BETHYNHEI.

19. HopmupoBaHHOe (cTaHJapTHOE) HOPMAIBHOE pacipe/ieliCHHE.

20. ®yukuus Jlamnaca: rpaduk, cBOWCTBa, TaOIHIBI.

21. BeposiTHOCTb ONaaHKsI HOPMAJILHO PACIIPEEIEHHON CiTydaiiHOM BEJIMUMHBI B
3a/laHHbIN UHTEpBaJ.

22.BeposTHOCTD 3aJaHHOTO OTKJIOHEHHUs HOPMaJIbHOM CTy4aifHOH BEIMYUHBI OT CBOETO
MareMaTudeckoro oxkuianus. [IpaBuio Tpex curm.

23 3akoH Oonbnx uncen. HepaBeHctBo UeOnieBa. Jlucnepcus cpeiHero
apH(METHIECKOrO.

24. 3akon Oonbinux yncen. Teopema Yeosiesa. Teopema bepryinu.

Paznen 10. OcHOBBI MaTeMaTHYECKON CTATHCTUKH
1. [Ipeamer u OCHOBHBIE 334l MaTEMAaTUUYECKOM CTaTUCTHKH.

2. I'enepanbHas ¥ BHIOOPOYHBIE COBOKYITHOCTH CIIyYalHBIX BeM4HH. [lepBruuHas oOpaboTka
BBIOOPOYHBIX JIA@HHBIX TPYMIUPOBKA, IOCTPOSHHUE TUCTOIPAMMBI pacHpeNeNieHHs CIydalHbIX
BEJIMYHH.

3. Dwmupuueckue uHTErpaibHas W auddepeHunanbHas (QyHKIUH pacnpeneieHus. Mx
CBOWCTBA.

4. BbIOOpOYHBIC YHCIIOBBIC XapaKTEPUCTHKU CIyYaiHBIX BEIHYHH (TOYCYHBIC OLICHKH)
JIICHEePCUH, MATEMaTHYECKOT0 OXKUAAHUS, KOA()(YHIIMEHTOB aCHMMETPHH, dKCIecca, KOPPEILHH.

5. CratucTuueckue OIEHKH MapaMETPOB pacHpeseneHns] (CYIIHOCTh TEOPUH OLICHUBAHMSA):
HECMEIIIEHHOCTh, COCTOSITEILHOCTh, 3((EKTUBHOCTB OLICHOK.

6. ToueuHble OLEHKH: BBIOOpOYHAs CPEAHsA, AUCIEPCHS, CpEIHEe KBaJpaTHUECcKoe
OTKJIOHEHHE.

7. ToueuHast OLICHKA TeHEPAIBHOMN CPEHEH 10 BHIOOPOYHOM CpeTHEN.

8. ToueuHas oLeHKA reHepallbHON qucnepcnu. «McnpaBiieHHBIE» BRIOOPOYHAS AUCTIEPCHUS H
cpenHee KBaIpaTHIecKoe OTKIOHEHHE.

9. nTepBasibHbIE OLIEHKU. TOYHOCTH OIIEHKU. JloBepUTeNbHAas BEPOSITHOCTD.

10. JloBepHUTENbHBIA HHTEPBAT A OLCHKH MaTeMaTHYeCKOTO OXKHMIAHUS IPH M3BECTHOM U
HEHU3BECTHOM O .

11. Pactipenenenue CThrofeHTA.

12. JloBepuTenbHBII MHTEpBal Uil OLIGHKU CPEAHEKBAIPATUUYECKOTO OTKJIOHEHUS
HOPMAJIIBHOTO pacIlpeaeieHus

3.4. O6pa3ubl KOHTPOJIBLHBIX Pa0OT MO TeMaM

Tema Nel. Matpuusl. OnpeaeanTean

1 3 -2 3 -1 1 23
L. lansr matpumer 4=0 -1 4 |, B=2 1 ’C:( 10 2)'
5.2 6 4 0 -

Borunciuts: 1) 24 + BC; 2) B + C; 3) 4%, 4) AB + 4B; 5) B+ 3C.
2. BBIYHCIIUTD CIIEAYIONIHE ONPEACTUTEIIN:

SIS
a2 5 1], ©6) 1 2 1 5
1 - 2 -
2 -1 3 4
3. Tana matpuna: A :(_23 éj IMokazaTh, uto (A1) '=4.
4. OnpenenuTs MpH KakUX A CYIIECTBYET MaTpHLia, 0OpaTHast JaHHOI:
2 A -1
A=[1 3 4

-1 1 1
5. Haiit Matpuily, oOpaTHYIO MaTpuiie:

-1 3 1
A=|1 2 0].
3 -11

Tema Ne2. BekropHas anredpa

JIaHE! KOOPJMHATHI YETHIPEX TOUEK:
A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)
Haiiru:
1) KOOpIMHATHI BEKTOPOB AB, CD,2A4B +3CD ;
2) IUTMHBI BEKTOPOB AC, BD,2BC—34D;



3) ckalsIpHOE NIPOU3BEIEHHE BEKTOPOB AB u AC;

4) xocunyc yria Mexay Bekropamu BC u BD

5) MPOEKIUIO BEKTOpa AB Ha HanpaBleHue BeKTopa CD ;

6) BEKTOPHOE TIPOM3BEICHHE BEKTOPOB AB 1 AD ;

7) nnomanae TpeyronbHuka ABD;

8) cHHyC yria Mex Iy BEKTOpamMu 4B u CD;

9) cMelaHHOE IPON3BeNeHNe AB - CD b, Tae b=i —2j+4k;

10) o6bem nupamuzibl ABCD, 1iMHY BBICOTBI, OIYLICHHO!N U3 BEPIINHBI B.

Tema Ne3. AHanMTHYECKasl TeOMETPHS HA IIOCKOCTH
1. JlaHbI KOOpAMHATHI BEPUIMH TpeyroyibHuka ABC:
AQ3;2), B(-4; 3), C(-1;-2)

Tpebyercst cOCTaBUTh ypaBHEHHS:

1) cropons! 4B;

2) menuansl AK, IPOBEICHHON U3 TOYKH A;

3) BbICOTBI BM, IpOBEICHHOIT U3 TOUKH B.

Crenarb yepTek B CUCTEME KOOPIUHAT.

2. Jlano ypaBHeHHe KpuBOH 2-ro mnopsaka. IlpuBecT 3agaHHOE YypaBHEHHE K
KaHOHUYECKOMY BUJIY, OTIPEICIUTh THII KPUBOW, HAMTH €€ XapaKTEePHBIE JIEMEHTHI.

1) 2x*— 4>~ 12x + 16y — 6 =0;

2)3x°—6x—y+4=0;

3) K+ 4y2 —6x + 8 + 5 =0, x2y-5=0 — HailTu TOUKM IepecedeHus] KpUBOH U 3alaHHOMN
npamMoit. [locTpouTs B HCXOTHOM cHUCTEME KOOPIUHAT.

Tema Ne4. AHauTHYeCKAsI FeOMeTPHsI B IPOCTPAHCTBE

JlaHBI KOOPAMHATHI TOUEK — BEpIIHH upaMusl ABCD:
A(1;3;6), B(2;2; 1), C(-1; 0; 1), D(-4; 5, -3)
TpeOyercs:
1) HaiiTi ypaBHeHHUe TuIockocTH rpanu ABC;
2) cOCTaBUTh NTapaMETPUUECKUE YpaBHEHUsI IpsIMOit AB;
3) cocTaBUTh KAHOHWYECKHE YPaBHEHUS BBICOTHI TpaMuibl DK, MpoBeIeHHOM N3 BEPIINHbL

4) HaifTH KOOpAMHATHI TOUKHU nepeceuenus DK u rpanu ABC;
5) Haiitu yron ff Mmexay pedpamu AB u BC;

6) HaiiTu yron y mexay pebpom AD u rpanbio ABC.

Crenatb yepTex MUPaMHIbI B CHCTEME KOOPAUHAT.

Tema NeS. Ipenen ¢pynxumun
Beruncnnts npenenst:

2 2 4
—x— . N9-x-3
1) lim 2x° —x-10 2) lim 2x° +5x7 +4 3) lim X
x>-2 x2 43x+2 x>o 3y +2x% +5 x>0Vx+4-2
2 x-1 2
4) lim sin” 6x 5) lim 2x-3 6) lim 4x° —5x+1
x>0 4x? x>0\ 2Xx+5 x>0 3x—x2 =2
iy @37 —x=1)? 8) lim Ax+1-3Bx+1) gy, L20082x
7) lim X0 x—0 xsinx

w13 4 2x% —x -2

Tema Ne6. IIpousBogHasi GyHKUMH H ee NPUMEHEHHe

1. HaiiTu mnpoW3BOAHBIC MEPBOrO MOPSJKA JaHHBIX (YHKIHMH, HCIONB3Ys MpaBUiia
BBIUHCIICHUS IPOU3BOIHBIX:

l)y=2x5_i+l+3\/;; 2) y=+/x-1g3x; 3)y=h17x;
¥ ox 4—-3cosx
4) y =(sin x)“mgx; x = arcsin 21, 6) y = x +arctgy.
SRS
1-41%"
2. BbI4ucuTh npejiessl, MCoib3ys npasuio Jlomurans:
2
D lim- 73 2) Tim x-sin—.
x=>3sin”(x —3) x—0 X
3. IoctpouTts rpaduk GyHKIMH y = f(X) , UCIOJB3YsE OOIIYIO CXEMY HCCIEIOBAHMS:
_4x -3x
Tt

Tema Ne7. HeonpeneneHHbIi U onpee/eHHbII HHTErpaJibl

1. Beraucautsb HEONpEeACIICHHbIC NHTEIPAJIbL:

1 1 2 d:
1) j(3X+%/;7;)dx; 2) j(f+ﬁ)dx; 3) j%
X x°+7
4) j(2x—5)23xdx; 5) j;_ihdx; 6) szidx’
x“—4x+8 x°=5x+6

2. Boruncnuts miomaas GUrypsl, orpaHUueHHOR JIMHUAMH: Y = 2Xx — x2 ,V=—X.

Tema Ne8. KomnuiexcHblie ynciia
1. BeInoHUTS AefCTBUS ClI0XKEHHs, yMHOXKeHHs, neneHust ¢ KUz; =2 +3i,z, =3-2i.

2. Pemuts ypaBHeHHE x? —4x.+5=0. Kopnu n306pasuts rpaduuecku paguyc-BeKTOpaMH.

20
. 1-i . .
3. Bemonnute aeiicteus Hax KU z = [1—} +i'7 B anreGpanueckoil popme. Pesyibrar
+1i

3aIrucaTh B TPUTOHOMETPUYECKON M TIOKa3aTelnbHO hopmax.

4. Brmonauts JecTBys z= 6(0051900 + isin1900) : 4(cos400 +isin 400) B
TpUrOHOMeTpHUIecKoi (opme. Pesynbrar 3amucarth B moka3aTenbHOM 1 anredpandeckoit Gpopmax.

5. Pemmnth ypaBHeHUE st +2=0. Kophu npezncraButh Bo Bcex Tpex Gpopmax u n300pa3uTh
rpaduyecKkn pagnyc-BeKTOpaMH.

Tema Ne 9. @®yHKIMH HECKOIbKHX NepPeMEeHHbIX
1. Haiiri monssiii mudpdepentiuan Gpyrkmm u=cos (x’y+y’z" + zx%).
2. Haiitu nuddepenmman 2-oro mopsiaka GpyHKumn z=sin(xy° — y%).
3. HaifTi 4acTHBIe POM3BOHBIC OT CIOKHON QYHKIMH 110 u, v: z = X'y , riie x = cos™(u+v),
y= sin3(u-2v).
4. HaifTy YaCTHBIC IPOM3BOIHBIC OT HEABHOM (GYHKLMK 110 x, y: €> + (x+y)° —yz° = 0.
5. MccreioBath Ha SKCTpeMyM (GYHKIHIO z = Y5 x° — 4xy + 9y* + 3x — 14y + V4.
6. MccienoBaTh Ha yCIIOBHBIH SKCTpEMYM QYHKLUIO Z = X+ y2 npu x +y =3 (x>0, y>0)
MeTtonoM Jlarpamxa.
Tema Ne 10. UnciioBble psiibl



HccnenoBaTh Ha CXOIUMOCTH YHCIIOBBIE psiabL:
1

D25 2)2::‘5;71 2) i(%_lj

=l m\2n+1
2 2n—1 = (=1)"n @ 2n+1Y
4) 5 S22 7 Y
27 'L 9 2D (n2+2j
= (1)
N Z2n+1

n=l

Tema Nell. iuddepenunanbible ypaBHEeHHs! IEPBOTr0 MOPsSAKA

—_

. Haiitu obmiee pemenue nuddepeHnnanbHbIX ypaBHEHUMH:

2
+4
a) y' =y’ x+4x+y’ +4, 0) y’:yi.
2. Haiitu obuiee pemenne audhepeHnnanbHbIX YpaBHEHHN:
a) y’fz:x3, 0) y'+Z:ez'*.
X X
3. Haiitu obuiee pemenne audhepeHnnanbHbIX YpaBHEHHN:
2
a) y'flzy’}lnx, 0) y'+1= 2y .
X x x +4

Tema Nel2. Iuddepenunanbibie ypaBHeHHs] BTOPOTo MOpsiAKa

—_

. Haiitu obmee pemenue nuddepeHnanbHbIX ypaBHEHUMH:
a) y'=1-2x-x7, 6) y" =6cos2x+1.
2. Haiitu yactHOe peuienue audGepeHnaabHoro ypaBHeHUsL:
Yxlnx=y', y(e)=4,y'(e)=1.
3. Haiitu obuiee pemenne auddhepeHnnanbHbIX YpaBHEHHN:

a) y"+y"+2y' =0, 6) y" —81y=0.
4. Haiitu obmee pemenue nuddepeHnnanbHbIX ypaBHEHUMH:
a) y"+10y" +25y=2e7", 6) »"+9y=2cos3x.

5. Haiitu perenue 3amaun Kommn:
y'+y=3sinx+2cosx, y(0)=0,)'(0)=1.

Tema Nel3. Teopusi BeposiTHOCTel U MaTeMaTHYeCKasi CTATUCTHKA

1. B rpynne 16 ctynenTok u 6 cryneHToB. HaliTu BEpOSITHOCTH TOTO, UTO Cpelu YEThIpEX
HayraJl BRIOPaHHBIX yYalInXcsl OKXETCS OJHA CTYJICHTKA U 3 CTyJeHTa.

2. Cpenu cotpyauukoB ¢upmbl 28% 3HaIOT aHMIMHCKKE A3bIK, 30% — Hemerkui, 42% —
(hpaHIly3CKui; aHMIMHCKUI U Hemeukuil — 8%, anrnuiickuil u dpaniysckuit — 10%, HemMeukuit u
(paniysckuit — 5%, Bce TpH s3bika — 3%. HaliT BeposTHOCTB TOro, UTO Cily4aiiHO BBIOpPAaHHBII
COTPYIHHUK (UPMBI: a) 3HACT AHTJMHCKHHA WM HEeMELKHii; 0) 3HAeT aHTVIMICKUI, HEMELKUI WK
(hpaHIly3CKHil; B) HE 3HACT HU OJIMH M3 MIEPEUHCICHHBIX S3bIKOB.

3. B Mara3suHe HMEIOTCS B MpPOJaXKe OJHOTHIIHbIE W3JEINHs, H3TOTOBIICHHBIE IBYMs
3aBojaMH. 3aBoaoM Nel wusrortoBieHbl 60% u3AeNNi, a OCTaJbHbIC M3TOTOBJIEHBI 3aBOJOM No2.
3aBog Nel B cpenHem BbimyckaeT 2% Opaka, a 3aBox Ne2 — 5% Opaka. KakoBa BeposITHOCTb TOTO,
YTO KYIIEHHOE B Mara3uHe U3JIe/ue OKaXKeTcs: OpakoBaHHBIM?

4. IIpou3BOAUTBCS HCIIBITAHHE IISATH NPUOOPOB, KaXKIBIH U3 KOTOPHIX BBIXOIHUT U3 CTPOS C
BeposiTHOCTBIO 0,1. Haifti BeposTHOCTBH TOro, 4ro XOoTs OBl ABa MPHOOpa BHIMAYT U3 CTPOS IPU
UCIIBITAaHUU.

5. ®abpuka Beimyckaer 70% wuznenuii Bbiciuiero copra. HaiTi BeposSTHOCTH TOro, YTO B
naptun 13 1000 n3genuii 4ucIo NepBOCOPTHBIX 3aKIIOYEHO MEXay 652 u 760.

6. Haiitn MaTemMaTH4eCcKoe OXKHJaHHe, JUCIEPCHIO U CPEJHEe KBaJpaTHUECKOe OTKIOHEHHE
CIy4aiiHOM BEIMYHMHBI, 3aJaHHOH 3aKOHOM paclpeeNeHH s
X 2 3 5
p 0,1 0,6 0,3

7. HenpepbiBHasl citydaifHas BelMuyMHA 3afaHa (YyHKLHUEH pacnpeleneHHs BeposTHOCTeH
F(x). TpeOyercsa: a) HallTH TIJIOTHOCTh pacmpenelneHus BeposTHocTed f(x), 0) HalTh
MaTeMaTU4ecKOoe OXUAAHUE, IUCIIEPCUIO, CPEeIHee KBaJpPATHYECKOE OTKIOHEHHUE; B) BBIYMCIIUTH
BEPOSATHOCTD NONAJaHMs CITy4aiHOH BeanuuHbl B uHTepBai (1; 4); r) mocTpouts rpaduku GpyHKIMU
pacrmipeaenenus F(x) ¥ IUIOTHOCTH pacnpeneaeHust f{x).

0,rae x <0,
x2
F(x)= E,meO<xS5,

1,rme x > 5.

Tema Nel4. OcHOBbI MATEMATHYECKOH CTATHCTUKH

Hzsectubl X, X,,..., X, —pe3ynbTaThl HE3aBUCHMBIX HAONIONEHUH Hajx ciaydaiHoOM

BEJIMYMHON X.
3aanne

1. CrpynnupoBats 3TH JaHHbIE B HHTEPBAJIbHYIO TaOJIHITY.

2. ITocTpouTh THCTOrPaMMY, MOJIMIOH YaCTOT M AMIUPHYECKYIO QYHKIHIO PaCIpeeICHUs.

3. Haiitu 1 mocTpouTts Moy ¥ MeJMaHy.

4. HaiitTn HecMelIEHHYIO OIICHKY MaTEMaTHYeCKOTO OXKHIAHHMSA W JUCIIEPCHUH CITydaiHOU
BEJIMYUHBI X.

5. Haiitu uHTepBanbHbIE OLECHKM MAaTEMAaTHYECKOIO OKUAAHUS U AUCIEPCUHU CIydalHOH
BEJIMYMHBI X ¢ HaJIeAKHOCTEIO ¥ = 0,99 1  =0,95.

4. METOAMYECKHE MATEPHUAJIbI, OIPEAEJSAIOUMUE IPOIEIYPbBI
OI[EHUBAHUSI 3HAHWMA, VYMEHHMI, HABBIKOB W (WJIHW) OIBITA
JEATEJHLHOCTH, XAPAKTEPH3YIOIHAX STAIBI ®OPMHUPOBAHMSA
KOMIIETEHIIAMA

Jlek1Mu OLEHHMBAIOTCSL IO IIOCELIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIICIHUTH IJIaBHYIO
MBICITb.

IIpakTuueckue 3aHATHS OLICHUBAIOTCS I10 CaMOCTOSTEIBHOCTH BBIIOIHEHHS DPaOOThI,
IPaMOTHOCTH B O)OPMIICHUH, IIPABUILHOCTH BBINOIHEHUS.

CamocTositenbHas paboTa OLIEHMBAETCS IO KA4eCTBY M KOJIMYECTBY BBIIIOJHEHHBIX
JIOMAIIHUX UK KOHTPOJBHBIX paboT, IPaMOTHOCTH B O()OPMIICHUH, IPABUIBHOCTH BBIIOJIHEHUS.

IIpomerxyToyHas aTTecTanus MPoOBOAUTCS B (hOpPME 3aueTa U IK3aMeHa.

Jlnst mostydeHust 3adeta M dK3aMeHa CTYICHT O4HOH (HOpMBI 00ydeHHs HOJDKSH B TEUCHHUE
ceMecTpa aKTHBHO MOCEIIATh JEKIHH U IPUHUMATh y9aCTHE B OOCYIKICHUH BOIPOCOB KACAIOIHXCS
N3y4aeMOl TEMbl, BBINOJIHUTB U 3aIUTUTh OTYETHI 10 MPAKTUYECKUM 3aHSATHSIM.



Jlnst monmydeHust 3aueta M 9K3aMeHa CTYIEHT 3a04HOH (opMbl 00yUeHHUS TOJDKEH HAIHCATh
KOHTPOJIBHYIO paboTy, akTHBHO MOCEIATh JICKIUH U IPUHUMATh Y9acTUE B 00CYXICHUH BOIPOCOB
KaCaroOLINXCs N3y4aeMOil TEMBI, BHIIIOJIHUTD Y 3aI[UTUTH OTYETHI IT0 IPAKTHIESCKUM 3aHITHSIM.

Kputepun oneHku 3auera M dK3aMeHa MOTYT OBITH MOJIY4YeHbI B TECTOBOH (opme:
KOJIMYECTBO  Oa/lIOB WM  YAOBJICTBOPUTENBHO, XOpOWIO, OTIM4HO. Jlng  momydeHus
COOTBETCTBYIOIIEH OIICHKH Ha 3a4eTe U 3K3aMeHE 110 KypCy MCHOJIb3yeTCsl HAaKOIUTENIbHAs CHCTEMa
0aIbHO-PEHTUHIOBOH PabOTHI CTYIEHTOB. MTOroBast OleHKa CKIAIbIBACTCS U3 CyMMbl 0aJUIOB MU
OIICHOK, ITIOJIy4EHHBIX II0 BCEM pa3jeslaM Kypca M CyMMBbl OalIoB IIOJIy4EHHOH Ha 3adere |
JK3aMEHe.

Tabmuma 4.1 - Kputepun OIEHKH YpOBHS 3HaHMH CTYAEHTOB C MCIOJIB30BAaHUEM TECTa Ha
3a4yere M 9K3aMEHE Mo y4eOHO# AUCIUIUINHE

OrneHka XapaKkTepUCTUKU OTBETA CTYICHTA
OTtnnyHO 86-100 % mpaBHIBHBIX OTBETOB
Xopoio 71-85 %
Y 10BIETBOPUTEIIEHO 51-70%
HeynosieTBopuTensHo Menee 51 %

OueHKa  «3a4TEHO»  COOTBETCTBYET  KPHTEPUSIM  OLEHOK OT  «OTIMYHO» 10
«YIIOBJIETBOPHUTEIBLHOY.
OrLeHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLICHKH «HE YIOBJICTBOPHTEIBHO.

KonmuectBo 0amioB M OIEHKA HEYIOBJIETBOPUTEIBHO, YIOBIETBOPHUTEIBHO, XOPOLIO,
OTJINYHO OINPEAENSIOTCS NPOrPAMMHBIMU CPEACTBAMU 110 KOJMYECTBY IPABHIIBHBIX OTBETOB K
KOJIMYECTBY CIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kpurepun oneHHBaHMS KOMIETESHIIUH CIIEAyIONINE:

1. OtBeThl HMEKT IMOJHBIE pemieHus (C TpaBWIBHBIM OTBeTOM). MX copepxaHnue
CBUJICTEIBCTBYET 00 YBEpEHHBIX 3HAHMSAX OOydaromerocs ¥ O €ro YMEHHH pelarh
npoeccHOHANbHBIC 33/1a4H, OLICHUBACTCS B 5 0a/LIOB (OTIMYHO);

2. bonee 75% OTBETOB MMEIOT MOJIHBIE PEIICHUs (C MPaBUIbHBIM 0TBeTOM). MIX conepxaHue
CBUJICTEIBCTBYET O JIOCTATOYHBIX 3HAHMAX OOydalomerocss M €ro yMEHHHM pemarh
npodeccroHanbHble 3a1a4u — 4 0ania (Xopo1o);

3. He menee 50% OTBETOB MMEIOT IOJHBIE pelIeHHs (C NpaBHIbHBIM OTBeTOM). MXx
COJIEPKAHUE CBUIETENLCTBYET 00 YIOBIETBOPUTENIBHBIX 3HAHUAX OOydarollerocs M O €ro
OrpaHMYCHHOM YMEHHMH pellaTh NpoecCHOHAIbHbIE 3a/ayd, COOTBETCTBYIOIME ero Oymyueit
kBanudukanuy — 3 6auia (yIOBICTBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pEUICHWs C TPaBWIBHBIM OTBeTOM. X coznepkanue
CBHJIETEILCTBYET O CHa0bIX 3HAaHMAX oOydaromerocs M O €ro He YMEHHH pelarh
npodeccroHanbHbIe 3a1auk — 2 6ajuia (HeyJOBICTBOPUTEIBHO).



