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1 IIEPEYEHb

KOMOETEHLIUN

C VYKA3ZAHHMEM O3JTAIIOB HX

®OPMUPOBAHMSA B IPOLIECCE OCBOEHHS OBPA3OBATEJIBLHOM ITPOT'PAMMBI

B pesynbprare ocBoenuss OIIOIl GakanmaBpmara mo HampasieHuto oOydeHust 35.03.06
ArpouHXeHepHsl, 00ydalolIuiics MOJDKEH OBIAAETh CIEAYIOIIMMHU pe3yjibTaTaMH OOY4eHHUs IO
aucuuIUInHe «MareMaTHKay.

Ta6mmma 1.1 — TpeboBaHust K pe3yJbTaTaM OCBOSHUS TUCITUTITUHBI

Komnerenmus WNnaukatop AOCTHXKEHUS
[lepedenb mIaHUPYyEeMbIX Pe3yIbTATOB
KOMITETCHIIUH
00y4eHUsI 10 JUCIUIIIIIHE

OIIK-1. Cnoco0en | OIIK — 1.1. JlemoncTpupyet | 3HaTh: OCHOBHBIE TOHATUS U  METOJBI
pemiath  THUIIOBBIC | 3HAHHUE OCHOBHBIX | MATEMAaTHYECKUX, ECTECTBEHHOHAYYHBIX |
3a1aun MaTeMaTHYeCKUX, obenpogeccuoHaIbHBIX JMCLUTUINH,
npodecCHOHATBHON | €CTeCTBEHHOHAYYHBIX U | HCOOXOIMMBIX JUIS PELICHUS] TUTIOBBIX 33]a4 B
NEeSITeIBbHOCTH  Ha | o0ImenpogpeccuoHaIbHBIX 00JIaCTH arpOMHKEHEPHH

OCHOBE 3HAHWH | IUCHMIUIMH, HEOOXOAMMBIX | YMeTh: WCIIOIb30BaTh OCHOBHBIE METO/BI
OCHOBHBIX 3aKOHOB | JJISl PEIICHUS THITOBBIX 33/1a4 | MATEMAaTHYECKUX, ECTECTBEHHOHAYYHBIX |

MaTEeMAaTHYECKUX |
€CTECTBEHHBIX HayK
c MPUMEHEHHEM
nH(OpPMaAITMOHHBIX
TEXHOJIOTUI

B 00JIACTH arpOMHKEHEPHH

obmenpodeccuoHaTbHBIX TUCITTLINH,
HEOOXOJMMBIX JIJISl pEIICHUS] THITOBBIX 3a]1a4 B
00JIaCTH arpOUHKEHEPHH

Buiiajers: HaBBIKAMH HCIOJB30BAHUS METOJIOB
MaTeMaTHYECKUX, CCTECTBCHHOHAYYHBIX W
o0menpodecCuoHaATBHBIX JHCIUTIIMH,
HEOOXOJUMBIX JIJISl PEIICHUS THIIOBBIX 3a/1a4 B
00J1aCTH arpOMHKEHEPHH

OIIK - 1.2. Hcnomns3yer
3HAHUSA OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX u
CCTCCTBCHHBIX HayK JJIA
pelIeHns CTaHJapTHBIX 3a/1a4y
B arpOMH>KEHEPUU

3HaTh: WCHOJB30BAaHHWE 3HAHWMHA OCHOBHBIX
3aKOHOB MAaTEeMaTHYECKHX MW EeCTECTBEHHBIX
HAayK i1 pELIeHHs CTaHIApTHBIX 3a/ad B
arpoOMHKEHEPUHU

YMeTh: MONB30BaThCA 3HAHUSIMH OCHOBHBIX
3aKOHOB MAaTEeMaTHYECKHX W ECTECTBEHHBIX
HAayK U1 pELIeHHWS CTaHIApTHBIX 3a/ad B
arpoOMHKEHEPUHU

Biaagerb: HaBLIKAMH HCHOJIL30BAHUSI 3HAHUU
OCHOBHBIX  3aKOHOB  MaTEeMaTHYSCKHX |
€CTECTBEHHBIX HayK ISt peuieHus
CTaHJIapTHBIX 33/1a4 B arpPOMHKEHEPUH




2. OIIUCAHUE NOKA3ATEJIENU H KPUTEPUEB OLEHUBAHUA
KOMIIETEHIIUHU HA PA3JIMYHBIX I3TAIIAX UX ®OPMUPOBAHUSA, OIIMCAHUE
HIKAJI OHUEHUBAHUSA

Ta6n1/1ua 2.1 — TIlokazarenu u KpUTCpUHU ONPCACIICHUA YPOBHA C(bOpMI/IpOBaHHOCTI/I
KOMHCTCHHHIZ (HHTerPIpOBaHHaﬂ OIICHKa YpOBH:A C(bOpMI/IpOBaHHOCTI/I HHIAWKATOPOB JOCTHIKCHUA
KOMITETEHITUH)

Konu Kpurepun onieHuBaHus pe3yabTaToB 00ydeHUS
HauMeHoBaHu | Ilnanupyemsbie
€ HHIMKATOopa pe3ynbTaThl HEYIOBJIETBO JIOBJIETBOPUTE
4 Py P XOpOLLO OTJINYHO
JIOCTYKCHUS o0OydeHus WTEIBHO JIBHO
KOMIICTCHIIN U
OIIK - 1.1. 3HaThb: ocuoBHble | YPOBeHb 3HaHuil | IIpogemoHCTpUpOB | YpoBEeHb IIponemoncTpu
JleMOHCTpUPYET | MOHATHS W METOABI | 00 OCHOBHBIX | aH  MHUHHMAJBHO | 3HaHUH 00 | poBaH B
3HaHHC MaTeMaTU4ECKUX, MOHSITUSX U | JOMYCTUMBIN OCHOBHBIX IOJIHOM
OCHOBHBIX CCTCCTBCHHOHAYYHBI | \retonax YPOBEHb  3HAHMH | MOHATHAX M | 0ObeMe 3HAHUS
MaTeMAaTUYCCKUX, | X u
MaTeMaTHYECKUX | OCHOBHBIX METOHax OCHOBHBIX
€CTECTBEHHOHAYY | 0O0ImenpodeccHoHal . .
, TTOHATHI U | MareMaTH4ec | HOHSATHA u
HBIX U | BHBIX  JTUCLUILIMH,
obwenpodeccio | Heobxomumbix i | CCTECTBEHHOHAYY | METOJIOB KHX, METOIOB
HaJIbHBIX peureHus TUIIOBBIX | HBIX n | MaTEMaTUYCCKHUX, €CTCCTBCHHO MAaTEMAaTU4YECCK
JTUCIIUTUIHH, 3agad B obOsactd | oOmenpodeccno | €CTECTBEHHOHAYYH | HAYYHBIX U | HX,
HEOOXOIMMBIX arporHXeHepuun HaJIbHBIX BIX u | obmenpodec | eCTeCTBCHHOHA
At PCILICHIT JICIIUTUINH, oOmienpodeccoHa | CHOHANBHBIX | YYHBIX u
TUTIOBBIX 33734 B
oOnaACTH HEOOXOTUMBIX JIBHBIX JTACHUIUINH, | AUCIUILIUH, obmrenpodeccu
ArpOHIKEHEPHHT JUIS peuieHus | HeOOXOAMMBIX JUIS | HCOOXOJUMBI | OHAIBHBIX
TUTOBBIX 33124 B | PCIICHUS THIOBBIX | X JUTSL | TUCHMIUINH,
obnactu 3amad B 00JacTH | peIIeHUs HEOOXOIUMBIX
arpOWH)KEHEPUH | arpOMHKXCHEPHH THUIIOBBIX U peIIeHus
HIDKE 3amaq B | THIIOBBIX 3alad
MHUHUMaJIbHBIX obmacti B obiactu
TpeGoBaHMit arpovH)XeHep | arpoWHKeHepH
WA B 00BEME, | U
COOTBETCTBY
I0LIEM
nporpamMme
MOJIrOTOBKH,
JIOITYIICHO
HECKOJIBKO
HETpyOBIX
omubdoK
YMeTh: HNwmeer mecto | Umeercs  nuskuid | [Iponemonct | IlpomemoncTpu
HCIIOIb30BATh (parmenrapaeie | YPOBCHb  YMCHHUs | PUPOBaHbBI POBaHbI
OCHOBHEIE YMEHHs HaBbikop | HCTIOIB30BAHUS OCHOBHEBIC CUCTEMAaTHYCCK
METOIBI . OCHOBHBIX 0a30BEIC ue YMCHUS
MaTeMaTHYECKHUX, METOJIOB YMEHUS HaBBIKAMU TIPH
eCTECTBEHHOHAYY OCHOBHBIX MaTEMAaTHYCCKUX, UCIIOJIB30BaH | WCIOJIb30BAaHU
HBIX u | METOHOB €CTCCTBCHHOHAYYH | WSl OCHOBHBIX | H  OCHOBHBIX
obmenpodeccuon MaTCMaTHYCCKUX | BIX U | METOJOB METOJI0B
ANMBHEIX , obmenpodeccnona | MareMaTnyec | MaTeMaTHIecK
JUCUUIUINH, ecrecTBeHHOHayy | JIPHBIX JMCIMILINH, | KHX, ux,
HEOOXOIUMBIX HBIX 4 | HCOOXOINMBIX IIPH | SCTECTBCHHO | €CTCCTBCHHOHA
CIICHUHN HAyYHBIX W | yYHBIX u
s pemenus | ogmenpodeccno |y yd y
TUMOBBIX 3a7a4 B WHXKEHEPHBIX obmenpodec | odbmenpodeccu
o6nacTu HaJIbHBIX 3amay CHOHANIBHBIX | OHAJBHBIX
AUCHMILINH, JUCUHUIINH, JVCLIUIUINH,

arpOWH)XEHEPHUHU




HEOOXOAUMBIX HEOOXOAUMBL | HEOOXOIUMBIX
npu peuieHuu X npu | pu  pelHICHUA
HHKEHEPHBIX permeHnn WH)KEHEPHBIX
saxau WH)KEHEPHBIX | 3amad
3amaq
Baagern: HNmerotes HNmeercs IIponemonct | IIponemonctpu
HABBIKAMU rpyOble OMMOKH | MUHUMAJIbHBIH PUPOBaHBI POBaHEI
HCIIOJIb30BAHUS mpu  BIAJCHUH | HaOOp HaBBIKOB | 0a30BBIC yBepeHHbIE
METOJIOB HaBBIKAMU npu HaBBIKU S —
MaTeMaTHYECKHUX, UCIIOJIb30BaHUS HCTOJIb30BaHUH UCIIOJIb30BaH
ue  BIAJCHHA
CCTECTBEHHOHAyUHbI | METONOB METOJIOB Us  METOJIOB
X U | MareMaTHYeCKHX | MaTeMaTHYeCKHX, | MaTeMarmyec | HABbIKAMH
obmenpodeccronan | » €CTCCTBCHHOHAYYH | KUX, WCTIOIb30BaHUS
BHBIX  JIUCIMILIMH, | CCTECTBEHHOHAYY | BIX U | €CTECTBEHHO | METOAOB
HeoOXxomumbIx i | HPIX ¥ | obmenpodeccHona | HayYHBIX M | yaremaTHYeck
PELICHHST  THIIOBBIX obmenpodeccuo | JbHBIX TUCIUILIMH, | oOmenpodec ux,
sagau B obOnacTu | HATBHBIX HEOOXOIUMBIX TPH | CHOHAJIHHBIX eCTECTBEHHOHA
arpOMHKCHEPHH TVCTIUTUINH, pereHnH JTVCTIATUINH,
HEOOXOTUMBIX HMHXEHEPHBIX HeoOxoaumpr | Y THPIX "
JUISL pemieHus | 3amad X pu obuenpodeccu
TUTIOBBIX 3334 B peleHun OHAJBHBIX
obactu HWHXXCHCPHBIX OUCHUIUINH,
arpovHXCHEPUHU 3amau HEOOXOIUMBIX
P pEIIeHHH
WH)KEHEPHBIX
3amau
OIIK - 1.2. 3HaTh: VYpoBeHb 3HaHMA | YPOBEHb 3HAHHUU | YPOBEHb YpoBeHb
Hcrons3yer WCIIOJIb30BaHUE OCHOBHBIX OCHOBHBIX 3aKOHOB | 3HaHWHI 3HaHUH
3HAHUS 3HaHUI  OCHOBHBIX | 3aKOHOB MaTeMaTHYECKUX M | OCHOBHBIX OCHOBHBIX
OCHOBHBIX 3aKOHOB MATEMAaTHYCCKUX | €CTECTBEHHBIX MaTeMaTHYEC | 3aKOHOB
3aKOHOB MATEMAaTHYCCKUX ¥ | U CCTCCTBCHHBIX | HAYK MHHHMAIIBHO | KHUX U | MaTeMaTH4YeCK
MaTeMaTHuecKuX | CCTECTBCHHBIX HAyK | HayK HIKE | JOIMYCTHMEIH, CCTECTBCHHBI | UX u
U  eCTeCTBEHHBIX | AT pelICHUs | MHHUMAIBHBIX JOMYIIEHO MHOTO | X HAyK B | €CTECTBCHHBIX
HayK s | CTAaHIAPTHBIX 337ad | TpeGoBaHMii HETpyOBIX OMHUOOK. | 00BeMe, HayK B 00BeMe,
pelenus B arpOMHXCHEPUH. UMeNn MECTO COOTBETCTBY | COOTBETCTBYIO
CTAaHIAPTHBIX rpyObIe ONMUOKH. FOIIEM LM
3a/1a4 B IporpamMme ImporpamMme
ArpOUHXEHEPUU IIOATrOTOBKH, IIOATrOTOBKH,
UMeNnn MecTo | 0e3 OmmuooK.
HECKOJIBKO
HerpyOBIX
OIIMOOK.
Ymers: Ilpu  pemenun | Ymeer YwMmeer YwMmeer
MOJIb30BATHCS CTaHIAapTHBIX HCIIOJIE30BaTh UCIOJIb30BaT | MCIOJIB30BaTh
3HAHUSIMH OCHOBHBIX | 3aJlad HE yMEET | 3HaHHWS OCHOBHBIX | b 3HAHUS | 3HAHUA
3aKOHOB UCIIOJIb30BaTh 3aKOHOB OCHOBHBIX OCHOBHBIX
MATEMAaTHYCCKUX W | 3HAHUS MATEeMATHYCCKUX U | 3aKOHOB 3aKOHOB
€CTECTBCHHBIX HAyK | OCHOBHBIX €CTECTBEHHBIX MaTeMaTHYeC | MaTeMaTHIECK
TUTs pemeHus | 3aKOHOB HayK, JOIyIIEHO | KUX u | ux u
CTaHIOAPTHBIX 3a/1a4 | MAaTEMaTHYECKUX | MHOTO  HErpyObIX | €CTECTBEHHBI | €CTECTBEHHBIX
B arpOMHXCHEPHUHL. U €CTECTBEHHBIX | OIMIMOOK. X HayK I | HayK TUTS
HayK, JOIyCKaeT pemeHus pemeHus
rpyObIe ONMUOKH. CTaHAApPTHBIX | CTaHJAPTHBIX
3amau. 3amad.  3agavu
JonyieHst pemensl  6e3
OTJICIIbHBIC omudoK B
HerpyObIe MOJTHOM
OIIUOKH. o0BbeMe.
Baagern: He BiageeT | Mmeetcsa Nmerotcsa Oo0manaer
HaBBIKAMU HaBBIKAMU MUHUMAJIbHBIHA 6a3oBbIe HaBBIKAMU
HCTIOIb30BaHUS HCTIOIb30BaHUS Habop HaBBIKOB | HAaBBIKU HCTIOIb30BaHUS
3HAHUW  OCHOBHBIX | 3HAHUU TIPUMEHEHHUS MIPUMEHEHUS | 3HAHUU




3aKOHOB OCHOBHBIX 3HAHMH OCHOBHBIX | 3HAaHHMH OCHOBHBIX
MaTeMaTHYeCKHX U | 3aKOHOB 3aKOHOB OCHOBHbIX 3aKOHOB
€CTECTBEHHBIX HAYK | MaTeMaTHYECKUX | MATEMAaTHYECKHX M | 3aKOHOB MareMaTH4ecK
JUTst pCLICHUS] | U ECTECTBEHHBIX | €CTECTBEHHBIX Maremaruyec | Mx "
CTaH/JAPTHBIX 33/1a4 | HAyK JUISL | HAayK JUIS PELICHUs | KUX M | eCTeCTBEHHBIX
B arpOMHXEHEPHH. petieHust CTaH/IapTHBIX €CTECTBEHHbI | HAYK JUTst
CTaH/IAPTHBIX 3aja4, JOMYIICHO | X HAayK MJisl | pelIeHHs
3ajad, UMEJIN | MHOTO  HErpyOBIX | pelieHus CTaHIapPTHBIX
Mecto  rpyOble | ommOoK. CTaH/JApTHHIX | 3amady. 3ajgayu
OLIHMOKH. 3ajad, pemensl  0e3
JIOTTYIICHO omudoK u
HECKOJIbKO HEJI0YETOB.
HerpyOBIX
OmmOOK.

Onucanue nIkasabl OLICHUBAHUS:

1. OI_IGHKa «HCYIAOBJIICTBOPUTCIILHO» CTABUTCA CTYACHTY, HC OBJIAACBUICMY HU OIHUM U3
3JIEMEHTOB KOMIIETEHIUH, T.€. OOHApYKUBIIEMY CYIIECTBEHHbIE MPOOEIbl B 3HAHMU OCHOBHOTO
nporpaMMHOIO Marcpuajia 10 AUCHUIUIMHEC, AOMYCTHUBUICMY HNPUHIUIIHUAIBHBIC OH_II/I6KI/I npu
MPUMEHEHUH TEOPETUYECKUX 3HAHUI, KOTOpbIe HE MO3BOJISIIOT €My IMPOJOJIKUTH OOyueHUEe WU
IOPUCTYIIUTh K MPAKTUYECKOH JeATeNbHOCTH ©0€3 JOMOJHUTENBHOW MOJATOTOBKH 10 JIaHHOU
TUCIUIINHE.

2. OI.[GHKa «KYOOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTY, OBJIAACBHICMY J3JICMCHTAMU
KOMIIETEHIIMN «3HaTh», T.. MPOSBUBIIEMY 3HAHHUS OCHOBHOIO IMPOTPAaMMHOIO MaTepuaia Io
TUCHUIUIMHE B 00beMe, HEOOXOAMMOM [IJsi TMOCHIEAyIIIero OOy4eHHUS U TMPEACTOSIICH
MPAKTUYECKON  NIESITEIbHOCTH, 3HAKOMOMY C OCHOBHOW PEKOMEHIOBAaHHOW JIUTEpPATypoOu,
AONYCTUBIICMY HCTOYHOCTHU B OTBCTC HA 3K3aMCHC, HO B OCHOBHOM 06J1a;[a10meMy H€O6XOI[I/IMBIMI/I
3HAHUSAMH JUISl UX YCTPaHEHUs IIPU KOPPEKTHUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OI_IGHKa «XO0pomo» CTaBUTCA CTYACHTY, OBJIAACBHICMY JJICMCHTAMU KOMIICTCHIUU
«GHATh» U «YMEThb», MPOSIBUBLIEMY IMOJIHOE 3HAHUE MPOTPAaMMHOr0 MarepHaja Mo JUCLUIUIMHE,
OCBOMBILIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYpPy, OOHAPYKUBIIEMY CTaOMJIBbHBIM XapakTep
3HAHUW M YMEHHMH M CIIOCOOHOMY K HX CaMOCTOSITEIbHOMY MPUMEHEHUIO M OOHOBJIEHHIO B XOE
MOCIIEAYIONIET0 O0YUEHHUS U IPAKTHUECKOH IeATEeTHhHOCTH.

4. OneHka «OTIUYHO» CTaBUTCS CTYJEHTY, OBJAAEBIIEMY 3JIEMEHTaMHU KOMIIETEHLIUU
«BHAaTb», «KYMCTb» U «BJIAACTb», MIPOABUBIICMY BCCCTOPOHHHUC U rny601<ne SHAaHUA IPOrpaMMHOI0
MaTepuaga MO JUCUUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JIOTIOJHHUTEIbHYIO JHUTEpaTypy,
OOHapyXHUBIIEMY TBOPYECKHE CIOCOOHOCTH B TMOHHUMAHHWH, W3JIOKEHUH U MPAKTUIECKOM
MCIOJIb30BaHNUU YCBOEHHBIX 3HAHUM.

5. OueHka <«3a4TeHO» COOTBETCTBYET
«yOBJIETBOPUTEIILHO.

6. OLIeHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HEYIOBIETBOPUTEIHHO

KpUTCpUSAM  OLICHOK OT «OTJIUYHO» 1O

3. TUIMIOBBIE KOHTPOJIBHBIE 3AJJAHMUA WJIX HWHBIE MATEPHAJIBI,
HEOBXOJUMBIE JJI51 OIEHKA 3HAHUM, YMEHU, HABBIKOB U (MJI) OIBITA
AEATEJIBHOCTM, XAPAKTEPHU3YIOIIUX ITAIIbI POPMUPOBAHUA
KOMIIETEHIIAM B TPOIIECCE OCBOEHMS OBPA30OBATEJIBHOM ITPOTPAMMBI

Tabmuma 3.1 — TunoBele KOHTPOJIBHBIC 3aJaHUs COOTHECEHHBIE C WHIWKATOpaMu
JIOCTHOKEHUS KOMIIETCHIIUH

NoNe 3amanuii (BOmpocoB, OMIIETOB, TECTOB U
p.) U OLIEHKU PE3yJIbTaTOB O0yUYEHHS T10
COOTHECEHHOMY MHJINKATOPY JOCTHKCHHS

I/IH,Z[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIUHN




KOMIIECTCHIIUU

OIIK - 1.1. [lemMOoHCTpupyeT 3HaHUE
OCHOBHBIX MaTeMaTUYECKHUX,
€CTeCTBEHHOHAYYHBIX "
obmenpodeccuoHaTbHBIX TVCIUILINH,

HEOOXOJUMBIX Ul PELICHUS] TUIOBBIX 33134
B 00JIaCTH arpOMHKEHEPUHU

1. Borpocsl K 3K3aMEHY U 3a4E€Ty B TECTOBOM
dbopwme (pazaenst 1-10)

2. Bonpocsl K 3K3aMEHY M 3a4€Ty B YCTHOU
dopwme (pazaenst 1-10)

3. OGpa3ipl KOHTPOJIBHBIX padoOT MO TeMaM
(Temsr 1-14)

OIIK — 1.2. Mcnonb3yeT 3HaHUS OCHOBHBIX
3aKOHOB MAaTE€MaTH4YeCKUX M EeCTECTBEHHbIX
HayK JUid pelIeHMs] CTaHJIapTHBIX 3a7ad B
arpOMHKEHEPUH

1. Borpochl K 5K3aMEHY W 3a4€Ty B TECTOBOM
dopme (pazaenst 1-10)

2. Bompochl K 3K3aME€HY M 3a4€Ty B YCTHOWU
dopme (pazaenst 1-10)

3. OOpa3npl KOHTPOJIBHBIX PaboOT MO TeMaMm
(Temsr 1-14)

3.2. Borpochl K 3K3aMeHy U 3a4eTy B TeCTOBOM (popme

Pasznen 1. DiieMeHTHI IMHEHHONW M BEKTOPHOM anreOpsl

1. Cuctema uHEHHBIX anreOpanyecKnx ypaBHEHUH HAa3bIBACTCS COBMECTHOM, €CIH

A) oHa HE IMEET HH OJTHOTO PEUICHUS
b) ona nMeet xoTs ObI OJJHO pelIeHue

B) ecu cBOOOHBIC YJIEHBI 3TON CUCTEMBI PaBHBI HYJITIO
I') ecniu panr maTpuLbl 3TOH cucTEMBI paBeH 1

2. Cucrtema NUHEHHBIX anreOpanyeckuX ypaBHEHUI Ha3bIBACTCS HECOBMECTHOM, €Cln

A) oHa HE IMEET HH OJTHOTO PEUICHUS
b) ona nMeet xoTs ObI OJJHO pelnIeHue

B) eciu cBOOOIHBIC YJICHBI 3TON CUCTEMBI PaBHBI HYJITIO
I') ecniu panr maTpuLbl 3T0H cucTeMBI paBeH 1

3. CucremMa IMHEHHBIX aNreOpandeckux ypaBHEHUI Ha3bIBAE€TCs ONPEICIICHHOH,

€CIIU:
A) paHr 3Toi#l cucTemMsbl paBeH 1

b) ecniu oHa nMeeT eIMHCTBEHHOE pEIlIeHNE
B) ecniu oHa nmeet GoJiee OTHOTO PELICHHS

I') ecim oHa HEe UMeEeET perneHu i

4. CucreMa TUHEHHBIX anreOpandecKux ypaBHEHHUI Ha3bIBACTCS HEONPEICICHHOM, €CITH

A) paHr 3Toil cucTemMsbl paBeH 1

b) ecniu oHa nMeeT eIMHCTBEHHOE pElIeHNE
B) ecniu oHa nmeet GoJiee OTHOTO PEIICHHS

I') ecim oHa HEe UMeEET pereHui

5. Teopema Kponekepa-Kamemnu yTBep)KmaeT, 4TO CHCTeMa JUHEHWHBIX anreOpandecKux
ypaBHeHU AX = B COBMECTHA TOTAA U TOJIBKO TOT1a, KOTa

A) r(4)=r(A/B)
B) r(4) <r(A/B)
6. Ilycts

JaHa CHCTeMa

JIMHENHBIX

B) r(A4) # r(4/B)
T) r(4) > r(A/ B)

anreOpandyeckux ypaBHeHMH AX =B

r(A) =r(A/ B) = n re n-4uciao HeUu3BECTHBIX cUCTeMbL. Toraa:

A) cucreMa He olpeseneHa

n



B) cucrema coBMecTHa u onpe/eneHa
B) cucrema ogHOpoaHAs
I') cuctema coBMecTHa 1 He onpezenieHa

7. Ilycte JpaHa cucTeMa JIMHEHHBIX —aireOpandeckux ypaBHeHMH AX =B U
r(A)=r(A/ B) < n T1e n-4ucio HEeU3BECTHBIX cUCTEMBbI. Toraa:

A) cucteMa He olpeseneHa

b) cuctema coBmecTHa 1 onpeneneHa

B) cucrema ognopoaHas

I') cucrema coBMecTHa U HE OnpeziesieHa

8. Cucrema JTMHEWHBIX allreOpandecknx ypaBHeHU AX = B HeCOBMECTHA TOT/Ia, KOT/ja:
A) r(A)=r(A4/B) Bb) r(A) # r(A/B)
B) r(4)<r(A4/B) I') r(4)>r(A/B)

9. JIto6ast HEBBIPOXKACHHAS MAaTPUIIA UMEET OOPaTHYIO MaTPUILy CIIEIYIOIIETro BUAA:

| Ay Ay A3 Ay Ay A3

A) 47! Zm' Ay Ay Az B) A7 = 4| 4y Ay Ay
Aj3 Axz Az A3 Axz Az

. Ay Ay A3 | Ay A A

B) 47! =7 A2 Az A3 r) 4 Zm' Ay Axp Aps
‘A ‘ A3 Axz Az A3y Az Az

10. Ecmu A u B - xBagpaTHble MaTpullbl, 4 - HEBBIPOXKICHHASA, TO PEIICHUE MATPUUYHOTO
ypaBHeHUsA AX = B uMeer BUJ

A X=B-4"" B) X=4"'B By Xx=4"" B! I X=4-B""

11. Tpu BexkTOpa B IPOCTPAHCTBE HA3bIBAKOTCSI KOMIUIAHAPHBIMU, €CIIM OHU
A) nexaT B 0IHOM MJIOCKOCTH WM Ha MapajuIeNIbHbIX MIOCKOCTSIX

b) nexxat Ha ogHOM IPSIMOM WM HA MapajlIeNbHBIX MPSAMBIX

B) umerot paBHbIE ATUHBI ¥ TAPAJUIEIBHBI IPYT APYTY

I') umeroT paBHbBIE AJIMHBI U JIEKAT B OJHON IIJIOCKOCTH

12. JIBa BekTOpa a u b Ha3BIBAIOTCS KOJUIMHEAPHBIMH, €CJIM OHU
A) nexaT B 0IHOM MJIOCKOCTH WJIM Ha MapajuIeNIbHbIX MIOCKOCTSIX
b) nexxat Ha ogHOM IPSIMOM WM Ha MapajuIeNbHBIX NMPSAMBIX

B) umMerot paBHbIE ATUHBI ¥ TAPATUIEIBHBI IPYT APYTY

I') umeroT paBHbBIE AJIMHBI U JIEXKAT B OJHON IIJIOCKOCTH

13. JIBa BexTOpa a u b Ha3BIBAIOTCS paBHBIMU, €CIIU OHU
A) KoJIMHEeapHble, UMEIOT paBHBIE AJIMHbBI U HallpaBJIEHUE
b) umeror paBHbIE ATMHBI

B) umeror paBHbIE ATMHBI M KOJUIMHEAPHBIE

I') umeroT paBHbBIE AJIMHBI U JIEKAT B OJHON IIJIOCKOCTH

14. Monyns Bekropa d =(a,,a,,a,) BEMUCISLCTCS IO popmyIre:

A) |ﬁ|=a%+ajz,+a§ b) |d|=,/ax+ay+az



B) |5| :\/ax2 +ay2 +a22
I |d|: Jaxay-a;

15. CkamsipHOoe NPOM3BEACHHE [BYX BEKTOPOB d =(dy,d,.d,) H b = (b, ,by,b,)
BBIYUCIISETCS 110 hopMyIie:

A)d-b=ay-b.+a, b, +a, b, B)d-b=a,-a,-a,+b, b, b,

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

16. Kocunyc yrina ¢ Mexay BEKTOpaMU d U b BbIUHCIsSETCS 10 hopMyIie:

17. BeKTOpHBIM IPOU3BEEHUEM JBYX BEKTOPOB ¢ U b Ha3bIBAeTCS:
A) Tperuil BEKTOp ¢, JJIMHA KOTOPOTO YHCIEHHO pPaBHA IUIOMIAAU Mapajuieorpamma,

I Cosa = Lb:
@] +[B]

1N

Sy
|

QU

X

>~

- b) Cosa =
‘b‘ |a

A) Cosa =

Sy

-b a+
@ dl-|

IIOCTPOEGHHOTO Ha BEKTOpaX ¢ M b Kak Ha CTOpPOHAax, HAINpPABICHHBIA MEPIEHIUKYIIPHO

IJIOCKOCTH, 00pa30BaHHOM BEeKTOpamMu d U b
b) tpermii BekTOp ¢, UIMHA KOTOPOTO YHCIEHHO paBHa IUIOLWIAJAM TPEYroJIbHUKA,

IIOCTPOEHHOI'O Ha BEKTOpPaX @ M b Kak Ha CTOPOHAX, HAIPaBJICHHBIM MEPIEHINKYISIPHO

IUIOCKOCTH, 00pa30BaHHON BEKTOpaMH d U b

B) Ttperuii BekTOp ¢, AJIMHA KOTOPOIO YHMCIEHHO paBHA IUIOLIAAM TPEYroJIbHUKA,
IIOCTPOEHHOI'O0 Ha BEKTOpax ¢ M b Kak Ha CTOPOHAX, HANPABJICHHBIA MapaJjIeNbHO IJIOCKOCTH,
u

u
00pa3oBaHHOM BEKTOpaMu d U b
') TPeTHil BeKTOp ¢, IIMHA KOTOPOrO YWCICHHO paBHA IUIONIANM MapallielorpamMmma,

IIOCTPOEHHOI'O0 Ha BEKTOpax ¢ M b Kak Ha CTOPOHAX, HANpPABJICHHBIM MapaJjIeIbHO IJIOCKOCTH,

o0pa30oBaHHON BEKTOpaMU d U b

18. Ilmomanpe TpeyrojpHHKA, MOCTPOEHHOIO HAa BEKTOpax da U b, BBIYHCISETCS IIO
bopmyre:
A) 8 =ax| B)S:%‘dxl;‘ B) s =|d 5] F)S:%‘aﬂ

19. ®opmyia BEIYMCIEHUS BEKTOPHOTO MPOU3BEAEHUSI BEKTOpa d = (a,,a y»0;) Ha BEKTOP

b= (by,by,b,) nmeer Bux:

N a a. | - a a.,| -

Ayaxb=| " i Y TR
b, bl |by b |bx b,

- N a a.|_ a a, |-

B)&szax Gely Ty el Tk
by b, |by b" |by b,

~ a a,, |- - a a.|-

B)yaxb=|" Yfi-|" il Ak
be byl |by b, |b, b,



20. Ecou BekTopa a =(ay.ay,a,) u b=(by,b,,b,) KommuHEapHBIE, TO CIPAaBEIHBO

CJICAYIOIICC PAaBCHCTBO!

ax_aJ’_a —
A)z—a—i B)a, -by+a,-b,+a, b, =0
B) ay by +a, by +a, b, =1 r lal-[p|=0

21. Ecnu BekTopa a = (a,,a y.d;) U b= (by,by,b,) HEPICHIUKYISPHBI, TO CIPABEUINBO

CJICAYIOIICC PAaBCHCTBO!

Ay _ay _a —
A)z—a—i B) aby +ayb, +a.b, =0
B) ayby +ayby, +azh, =1 r [al-[p|=0

—

22. CMemaHHbIM IPOU3BEACHUEM TPEX BEKTOPOB d, b U ¢ Ha3bIBACTCS:

A) cKalsipHOE POU3BEICHNE BEKTOPHOTO MTPOM3BEIICHHS BEKTOPOB d U b Ha BEKTOp C
B) ckanspHOE MPOU3BECHHE CYMMBI BEKTOPOB d U b wHa BEKTOp C

B) BEKTOPHOE IPOM3BEICHUE BEKTOPA d HA CYMMY BEKTOPOB b 1 ¢

I') ckanmsapHOE MPOU3BEICHHE BEKTOPA d Ha CyMMY BEKTOPOB buc

23. CMemaHHOE NPOM3BENEHHE TPEX BEKTOPOB d =(ay,a,,d.), 5=(bx,by,bz) u

¢ =(cy,cy,c,) BBIUUCIACTCS 1O BOpMyIIe:

ay ay, a,
A) abé =|by b, b, B) abé = a|-[p|-[e
Cy €y €

B) be =(a|+[¢] + ¢ ry abé =[al* +[6]” +|ef

24. I'eOMETpUYECKUI CMBICT CMENIAHHOTO MPOM3BEIAEHUSI TPEX BEKTOPOB 3aKIIOYACTCA B
TOM, 4TO OHO PaBHO:

A) nnuHe IuaroHaIM napaielenumnesa, MOCTPOCHHOTO Ha 3TUX BEKTOpax;

b) o0vemy nmapainenenumnesa, MOCTPOSHHOTO HAa 3TUX BEKTOpax;

B) nnune BekTOpa, paBHOTO CyMME 3THX TPEX BEKTOPOB;

I') muomanu mnapannenorpamMmma, IMOCTPOEHHOIO Ha ABYX BEKTOpax MEPIEHIUKYISIPHO
TPEThbEMY BEKTODY.

25. ®opMyra BEIUYUCIEHUS 00beMa TPEYTroIbHOW MUPAMHIBI UMEET BU/T:

A) v = Labe B) V:%&E& B) V =

3 Gbé ) V =abé

AN —

Pasnen 2. AgaguTnyeckas reoOMeTpHs Ha INIOCKOCTH U B IPOCTPAHCTBE




1. Yrom mexay OpsSMbIMU, 3aJaHHBIMH YpaBHEHUsSMH Yy =kix+by u y=kyx+b,,

BBIYUCIISETCS 110 hopMyIie:

ky —ky ky —ky

A) gp=—2—""1 B) tgp=—2 1
) 8= ek, ) 8=k,
k2+k1 k2 +k1

B) tgp=—2 L I gp=—2""1
) &9 1+k1k2 ) 8¢ 1—k1k2

2. Ecniu nipsimble, 3alaHHbIE YPABHEHUSAMHU y = kyx+ by U y = kyx + by , IepIeHAUKYISApHBI,

TO YIJIOBbIe KOO (ULUEHTHI yIOBIETBOPSIOT PAaBEHCTBY:

1 1
A) ky = B) k, =7 B) ky =k, )k =—ky

1 1

3. Ecinu npsimble, 3alaHHBIE YpaBHEHUAMH ) = kix+b; u y = kyx + by, mapaiiensHsl, TO

yIII0BbIe KOA(PPHUIMEHTHI YOBIETBOPSIOT PABEHCTBY:

1 1
A) ky =2 B) iy =7 B) ki =k; I) ki =~k

1 1

4. PaccrosHue ot ToukM M ((xg,y9) A0 mpsamoil Ax + By+C =0 Bbluucisercs 1o

dbopmyre:

| Axo + Byg +C| By d - | Ax( + By,

A)d=
1A2+BZ A2+BZ

d= |Ax0 +By0 +C|

B) d =|dxq + By +C| I

4% + B?
x2 y2
5. DKCLEHTPUCHTET JJUINIICA, 33aJaHHOTO ypaBHEHHEM 5 T+ b_2 =1, ppramcisercs 1o
a
dbopmyne
g=2 £ = b g=S =S
A) b b) p B) p I) b
x2 y2
6. OKCLEHTPUCUTET »JIUINICA, 33aJaHHOIO YpaBHEHHEM 5 T+ b_2 =1 , YIOBIIETBOPSIET
a
paBEHCTBY
A) 0<e<l b)l<e<2 B) ¢ >1 I é¢<0
x2 y2
7. YpaBHEHHUsI JUPEKTPUC HJUIUIICA, 3aJAHHOTO YPaBHEHHEM ~ 5 T b_2 =1, umeror Buz
a
a b a b
£ £ £ £
x2 y2

8. DKCLEHTPUCUTET THIIEPOOIIBI, 3aJaHHOM ypPaBHEHHEM ~— __b2 =1, Bprumcasercs Mo
a

bopmyne



paBEHCTBY

Ox;

A) b b) P B) P I b
x2 y2
9. DkcueHTpHUCHTET TMIepOOJbl, 3aJaHHOM ypaBHEHHEM ~— , b_2 = 1, YAOBJIETBOPSIET
a
A) 0<e<l b)l<e<2 B) € >1 ré<0
2 2
X Yy
10. AcumMnTOTHI rUNEpOOIbI, 33JaHHON YpaBHEHUEM ~— 5 b_2 =1 , UIMEIOT BU/I
a
b a b b
=t—x =t—x x=x— =t—
A) Y p b) V b B) p y rvy p

11. YpaBHeHUE TUPEKTPHUCHI 1apadoJIbl, 3alaHHON ypaBHEHUEM y2 = 2 px, UMEET BUJ

P P P P
A = —— = — X =— X=——
)y > B) y=7 B) 5 ) 5

12. YpaBHeHUE TUPEKTPHUCHI 1apadoJIbl, 3alaHHON ypaBHEHUEM y2 = —2 px , UMEET BUJ

P p p p
A = —— = — X =— X =
)y > B) Y= B) ¥=7 |} ,

13. YpaBHEeHUE TUPEKTPHUCHI TapabOoJIbl, 3aIaHHON YpaBHEHUEM x2=-2 Py , UMEET BUJ]

p p p p
A = —— = — X =— X =——
)y 5 B) =7 B) ¥=7 I) 5
14. YpaBHEeHUE TUPEKTPHUCHI TapabOJIbl, 3aIaHHON YpaBHEHUEM x? =2 Py , AMEET BUJI
p p p p
A = —— = — X =— X =-——
)y 5 B) ¥ =7 B) ¥=7 I) 5

15. [MapameTp napabobl p yAOBIETBOPSET HEPABEHCTBY
A) p>0 B) » <0 B) 0<p<l r pr>1

Paszen 3. BBenenue B ananus

1. I[TpousBoaHoM QyHKIIMK Y = f (x) B TOUYKE X( HA3bIBACTCS:

A tim L E M) () gy S0 g Te) g S8 1()

b

Ar—0 Ax =X X x—x, X — X Ax—0 Ax

2. TlpousBonHast f'(x) B TOUKE X €CTb:

A) xacarenbHas K Tpaduky QyHKIUA y = f (x) B TOYKE X;
B) yron mexnay kacaTenpbHOU K rpaduky (QYHKUIUH U TOJOXKUTEIBHBIM HAlpPaBICHUEM OCH

B) yrnoBoii ko3 dunmeHT kacatenbHOU K rpaduky pyHKIMu y = f (x) B TOYKE X.

3. Ecnu ¢yHkus f(x) HempepbiBHA Ha OoTpe3ke [a;b], auddepeHurpyeMa Ha UHTEpBae

(a;b), To HaitmeTcs XOTs ObI 0JTHA TOYKA ¢ € (a;b) Takas, YTO BBIMOIHICTCS PABEHCTBO:



A) f@)=f(b)= f'(c)b-a)
B) f(b)~f(a)=f'(c)(b~a)
B) f(b)~f(a)=f'(c)(a~D)

4. Ecnu ¢yukumst  f(X)HenpepsiBHA Ha oTpeske [a;b], muddepeHuupyema Ha UHTEpBaIe
(a;b) m Ha KOHIIAX OTpe3Ka MPUHUMAET OAMHAKOBbIE 3HaueHus f(a)= f(b), To Haiinercs XoTs Obl
OJIHA TOYKA ¢ € (a,b) , B KOTOPOW MPON3BOIHAS:

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

5. Ecu ¢ynkuun f(x) u @(x) HENpepbIBHBI HA OTpe3Ke [a,b], muddepeHpyeMbl Ha
untepsane (a;b), npuuem @'(x)#0 ana x € (a;b),To Haiinercs xoTs Obl oxHa Touka c€ (a,b)
TaKasi, YTO BBINOJHSIETCA PABEHCTBO:

A) f®)=f(a) _ f(c) B) f@-f®b) _f(©) B) pb)—p(a) _ f'(0)
p(b)—p(a)  ¢'(c) pb)-p(a)  ¢'(c) fB)-f@ ¢

6. J1nst BerancieHus mpuOIKEHHBIX 3HAYCHUH QYHKIUH HCTIONb3yeTcs: popmya:
A) fx+Ax)= f(x)+ f'(x)-Ax;

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

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

7. Ecnu BTOpast mpousBoaHas f'(Xx) MpH mepexoje yepe3 TOYKY Xo, B KOTOPOW OHa paBHa

HYJTIO WM HE CYIIECTBYET, MEHSET 3HAK, TO TOUKA rpaduka ¢ aOCIHCCOH X €CTh:
A) Touka meperuoba b) Touka makcumyma B) Touka MuHUMyMa

8. Eciu ¢pynkuus f(x) nuddepenuupyema na unrepsaie (a;b) u f'(x)>0 nns Vx € (a;b),
TO 3Ta PYHKITUSA:
A) yObIBaeT b) Bo3pacraer B) BeImykI1a BHU3

9. Ecnu ¢pyukuust f(x) muddepenuupyema na uarepsane (a,b) u f'(x)<0 nust Vx € (a;b),
TO 3Ta QPYHKIUS:
A) yObIBaet b) Bo3pacraer B) BeIyKi1a BHU3

10. Ecmu wenpepsiBHas  ¢yHkmus Y= f(x) auddepeHuupyema B HEKOTOPOH

O — OKPECTHOCTH KPUTHYECKOM TOUKH X U MIPU MIepexo/ic uepe3 Hee (ClieBa HAIPaBo) MPOU3BOIHASL
f'(x)MeHseT 3HaK ¢ MUHYCA Ha ILIIOC, TO Xo €CTh TOYKA:

A) Mmakcumyma b) Muanmyma B) neperuta

11. Ecmm wHenpepsiBHas  ¢yHkmus y=f(x) auddepeHuupyema B HEKOTOPOH

O — OKPECTHOCTH KPUTUYECKOH TOUYKH X M MPH TEPeXoJie Yepe3 Hee (CIeBa HallpaBo) MPOU3BOTHAS
/'(x) MeHsieT 3HaK C IUIIOCA HA MUHYC, TO Xo €CTh TOYKA:

A) makcumyma b) Munumyma B) neperuoda
12. VrnoBoil ko3 uIMeHT HAKIOHHOW acUMOTOTH Yy =kx+b Kk Tpaduky QyHKIUU

y= f(x) Bbruncnsiercs no ¢popmye:

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

x—wo X x—>0 X X—o0



14. BeiOepuTe BepHOE YTBEPKACHUE:

!

A) (u.v),:u,.v_u.v' B) (ZJ :m
v v2

o5 old)s

A% V2 v V2
15. BoibepuTe 105XKHOE YyTBEPKICHHE:
A) du+v)=du+dv b) d(uv)=udu+vdv
B) d(zj = vdu;zuc‘h/ I') d(uv) =vdu+udv

v v

Pasnen 4. UarerpansHoe ucuncienne dyYHKIUNE OOHON HE3aBUCUMOM HEepeEMEHHON

1. ®ynxmus F(x) sBisercs nepBooOpa3Hoit Uit GyHKIMHU f(xX) Ha HEKOTOPOM IPOMEXKYTKE,
€CIIU B JII0OOM TOYKE 3TOr0 MPOMEXKYTKA BBIIOJIHACTCS PABEHCTBO:

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

2. COBOKYIHOCTB BceX MmepBooOpasHbix F(x)+ C mst GyHKIUY f{x) Ha3bIBACTCS:

A) nuddepennmanom f(x)
b) onpeneneHHbIM HHTETPAJIOM
B) HeonpeaeaeHHBIM HHTETPAIOM

3. K unaTerpupyempiM GyHKIUSIM OTHOCSITCS BCE:
A) IOCTOSIHHBIE b) nenpepriBHBIC B) npepriBHBIC

4. Ecnm _[ f(x)dx=F(x)+C, T0 BBITIOJHSETCS:
AF()='(x) B) F(x)=fx)dx B) d(F(x)+C)=flx)dx

5. IIpou3BoaHast OT HEONPEACICHHOIO HHTETPaJIa paBHA:

A (] F()dx) =Feo B ([ F0)dx) Fo+C By (] F()dx) A

6. Iuddepeniman oT HeONpPEAECTCHHOTO HHTETPajla 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. HeonpeneneHHslit uHTErpai ot quddepeHnnana HeKoTopoi GyHKIINN paBeH

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

8. HeompeneneHHbIi HHTETpaj OT aareOpandeckoil CyMMbl KOHEYHOTO YHCIIa HETPEPHIBHBIX
(byHKIMN paBeH:

A) [(f(0)+p())dx = f(xHp(x)dx— f(x)
B) [(f(x)+p(x))dx=[ f(x)dx— [ p(x)dx



B) [(f(x)+p(x))dx = f(x)dx+ [ p(x)dx

9. Unterpan I kf (x)dx pasen:
A) e+ [ f (x)dx B) k[ f (x)dx B) k* [ £ (x)dx

10. I/IHTCFpI/IpOBaHI/Ie Mo 4YacTsAM B HCOIIPCACIICHHBIX HWHTCTPAJIaX BBIITOJHACTCA II0

dbopmyre:
A) Iudv :uv—J.vdu B) Iudv :uv+jvdu B) Iudv :uv—J.udv

11. PanimonanbsHas 1po0Ok HA3BIBACTCS MPABHIIBHOM, €CITH

A) cTeneHb YUCIHUTEN paBHA CTEIIEHU 3HAMEHATEs

b) cTenenp ynucauTENsI MEHBIIIE CTETICHH 3HAMEHATEIS

B) crenenp uncnutens 60JbIe CTENEHN 3HAMECHATEIS

') cTeneHb YUCIUTENS M CTETICHH 3HAMEHATE ISl PaBHBI CIMHUIIC

12. Ecnum ¢yakums y=f(x) HempepblBHA Ha OTPE3Ke [a,b] n F(x) — xakas aubo ee

nepBooOpasHas Ha [a,b] (F '(x) =f (x)) , To popmyna HeroTona-JIeiiOHuma nmeer BUL:

A) if(x)dx:F(b)+F(a) B) if(x)dx:F(b)—F(a) B) if(x)dx:F(a)—F(b)

12. Ecniu ¢ — mocrostHHOE "ncio U QYHKIUS f(xX) HHTETpUpyemMa Ha [a,b] , TO

b b b b b b
A) Icf(x)dx = cjf(x)dx b) _[cf(x)dx =c? _[f(x)dx B) _[cf(x)dx =c+ If(x)dx

13. Ecnu ¢pynkuus f{x) uHTErpUpyemMa Ha [a,b] na<c<b,to

A)jf(x)dx:jf(x)dx+jf(x)dx;

a b

b) jf(x)dx:jf(x)dx+jf(x)dx;
B).j.f(x)dx:if(x)dx+jf(x)dx

14. Ecnu ¢ynkuusa f(x) uHTerpupyema Ha [a,b], To fix) unterpupyema u Ha [b,a] u

BBIIMOJIHACTCA .

b a b a b a
A) [fdx=[f(=xdx  B) [f@dx==[f()dx  B) [f(x)dx=—]f(-x)dx.
a b a b a b

15. Ecnu HenipepbIBHBIC PYHKIIMH YAOBIETBOPSIOT HEpaBeHCTBY f(x) < g(x) npu x € [a;b],

TO

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



16. Ecnu pynkuums f(x) HenpepbIBHA Ha OTpE3Ke [a,b] , TO CYILIECTBYET TOUKA C € [a,b]

Takas, 49To:
b

A) J.f(x)dx = f(c)(b+a)
B) [ £ (hx = £(e) (b-a)

B) [ £ (x)ir = £ (c)(a=b)

17. Ecnmu dynkumst f(x) uHTErpupyema Ha [a,b], rae a<b, a m u M- cOOTBETCTBEHHO

HauMeHbIIIee U HAaHOOIbIIIee 3HAYEHUS Ha OTPE3KE [a,b] , TO

AYM(b-a)< j F(x)dx<m(b-a);
b) m(b—a)éjff(x)deM(b—a);

B) m(b—a)< j f(x)dx<M(b-a).

18. OnpenerneHHbIi HHTErPa IO YaCTSAM BBIYUCISAETCS 10 hopMyIie:
b b b b b a
A) J.udv = (uv)|[; +J.vdu b) J.udv = (uv)|[; —Ivdu B) J.udv = (uv)|[; —Ivdu
a a a a b
19. Iinomanp Gurypsl, orpaHMYEHHON KpUBBIMU V= f1(X) U ¥ = f5(X), IpSIMBIMH X =a U
x=b (npu ycnoBun f5(x)= f1(x)) onpenensercs no popmye:

a

b b
A); S=[(/i(x)= fo(x))dx B) S=[(/i(x)+/f2(x))dx B)
, a a
S =[((0)-fi(x)dx.

Pasnen 5. KoMILUIeKCHEIE YHCIa

1. /IBa KOMILJIEKCHBIX YKCJIa HA3bIBAIOTCSI PABHBIMU €CJIN:
A) paBHBI UX JEHCTBUTEIbHBIC YACTU

b) paBHBI KX MHHMBIC YaCTH

B) paBHbI AeiicTBUTEIbHBIE U MHUMbBIEC YACTH

2. ApryMeHT KOMIIJIEKCHOTO YHUCIIA ITO:

A) paccTosHHE OT Haudajga KOOpAWMHAT 1O TOYKH, B BHUAE KOTOpPOH OTOOpaxkaercs
KOMIUIEKCHOE YHCIIO

b) Mmanmas equnuma

B) yron, koTopelif pamnmyc-BeKTOp OT Hayala KOOPAMHAT 0 TOYKH, B BHUAEC KOTOPOM
0TOOpakaeTcss KOMIUIEKCHOE YHCI0, 00pa3yeT ¢ ochio Ox



I') camo koMIekcHoe umciio 0e3 yuéra 3HaKa

3. BepHo, 4T0 4HCII0, CONPSKEHHOE C KOMIUIEKCHBIM YHCIIOM Z

A) paBHO 1TaHHOMY YHCITYy Z

b) otiinyaercs oT uucna z UMb 3HaKOM NP MHUMOHN 4acTH

B) He sBisieTcsl KOMITJIEKCHBIM YHCIIOM

I') paBHO TaHHOMY YHCIly Z, I€JIEHHOMY Ha HEKOTOPBIH KO3 PUINEHT, KOTOPBIH CleAyeT U3
yCIIOBUS 33]1a4H

4. IToka3zaTtenbHON (HOPMOI KOMITJIEKCHOTO YMCIIa Ha3bIBAETCS 3aMUCh BUJA!

A) z=ré B) z=re'? B) z =re? I)z=¢7

5. TpuronomeTpudeckoit GopmMoii KOMIUIEKCHOTO YHCIIa HAa3bIBACTCS 3AIHCh BH/IA
A) z =r(cos ¢ +isin @) B) z = r(cos @ + sin )

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

7. Moylib KOMITJIEKCHOTO YUCJIAa BEIYUCISAETCS 110 (hopMyIIe:

A) r=+x+iy B)r:x2+y2 B)r:\/x2+y2

8.Uncna z = x+iy M z = x — iy Ha3BIBAOTCS:

A) paBHBIMU
B) KoMIuIeKCHO-COTIPSKEHHBIMU
B) npoTHBOMONIOKHBIMA

9. CDOpMy.]'Ia JJIs1 BO3BCACHHS KOMIIJICKCHOI'O 4YHcCJia B CTCIICHb UMCCT BH /.

A) 2= (cosnp + isinne) b) 2" = rn(cosn¢)+sin ne) B) 2= l”n(COS(p + isin @)

10. YMHOXEHME KOMIIJICKCHBIX YHCET Z1 n 22 BBIYUCITACTCA 110 (bOpMy.]'IC

A) z o2y =n-r, (cos(¢;l + ?, )+ s1n((p1 + ?, )
b) 2y 2y = oy (cosley ) +isin(p; - ¢,)
B) 202, =1 (sm((ol + goz) +1 cos(go1 + (02))

11. HCHCHI/IC KOMIIJICKCHBIX YU CCJI Z1 u 22 BBIYUCITACTCA I10 (bopMyne

)Z1 I"l o
A) —=— - + -
= Licos(p; 0, +isinp; ~,))

)
210

b) — =—(sin(p, —¢,) +icos(p, —¢_))
B 1~ " 1~

100
B) —=—(cos(p —¢,) ~isin(p - ¢,))
20N

12. CkoybKO 3HAUYE€HHUH CYIIECTBYET y KOpHsS n-H CTENeHU (OTJIMYHOM OT HyJs) U3
KOMIIJIEKCHOTO yucia’?

A)n

b) i/n

B) uncny, paBHOMY MOJyJIt0 KOMITJIEKCHOTO YUCIIA

I') koopauHaTe x TOUKH, 0TOOpaXxaromeil KOMIUIEKCHOE YK CIIO



13. KopeHb n — oli CTeNeHH U3 KOMITJIEKCHOTO YUCJIa BEIYUCISETCS 110 opMyIie:

+ 27k + 27k
A) ¥z = %(singp t+icosZ ) b) . ’3/;(c052+isin£)
n n n n
2 7k 2 7k
B) '\1/>='\1/;(sin£+icos£) I r\lf:r\lﬁ(cos(er +isin 25 )
n n n n

Pazgen 6. DyHKIIMY HECKOIBKUX ITEPEMEHHBIX

1. YacTHas mpou3BOAHAS 110 X OT PYHKIMH z = f(X; y) onpeenseTcss paBeHCTBOM:
A) 7, = lim S5y = Jx+Axy).

Ax—0 Ax

B) 2/ = lim S+ y) = /(5Y).
Ax—0 Ax

B) 7. = lim SOy +Ay) = f(xy)
Ax—0 Ax

2. YacTHas IpoU3BOIHAS 110 ¥ OT GyHKIMK z = f(Xx; ) ONpenessieTcsi paBEeHCTBOM:
Sx+Ax,y) - f(x;p)

A) z!, = lim
) %y Ay—0 Ay
B) Z;: lim f(xa)’)_f(an""AJ’)’
Ay—0 Ay
B) z' = lim SOy +Ay) = f(xy)
7 ap>0 Ay

3. CDOpMy.]'Ia JJIA BBIYHUCIICHUA HpI/IGHI/I}I(eHHI)IX 3HAUECHUI UMEET BHU:.
A) f(x+Axy+Ay) =~ f(x+ A0y +Ay)+ f1(x,y)Ax+ £ (x, ) Ay ;
B) f(x; )= f(x+Ax;y +Ay) + fr(x, p)Ax + f1(x, »)Ay ;

B) f(x+Ax;y+Ay) = f(x; )+ f1(x, ¥)Ax + £ (x,)Ay .

4. Touka (xo,y0) Ha3bIBaeTCs TOUKOl Makcumyma Qpynkuun Z = f(X;y), ecnu cymecTsyer

Takas O —OKPECTHOCTh TOUKH (X0, Vo), YTO AJs KaH0i TOUKH (X, )), OTIMUHOMN OT (X0, Vp), U3 ITOM
OKPECTHOCTH BBITIONHSETCS HEPABEHCTBO:

A) f(x3) = f(x0,¥0) B) f(x;»)< f(x0,¥0) B) f(x;3)> f(x,¥0)

5. Touka (xo;y0) Ha3bIBaETCS TOYKOW MHUHUMyMa (QyHKkmmu z = f(Xx;y), €CIU CYIIECTBYET

Takast O -OKPECTHOCTh TOUYKH (X0, Vo), YTO JUIS KaXKIOM TOYKH (X; V), OTIMIHON OT (Xy,V9), U3 ITOU
OKPECTHOCTH BBITIOIHSAETCS HEPABEHCTBO:

A) f(xy)> f(x0,¥0) B) f(x;3)< f(x¢,¥0) B) f(x;3)2 f(x9,¥0)

6. Eciiu B Touke N(xo,y0) nuddeperuupyemas GyHkuus z = f(x; ) UMEET SKCTPEMYM, TO €€
YaCTHBIC MIPOU3BOIHBIC B TOW TOYKE:

A) f(x0:30) =0, £} (x0;9) =0
B) fx(x0550) #0, f1(x0;¥0)=0
B) f1(x0530) #0, £} (x0;0)#0



7.Bemn z= f(x;y),a x=x(t), y=y(t), 10
oz oz dx oz dy

dz 0z dx 0z dy
- = B) - — 4 — . B)
ot oOx dt 0y dt dt oOx dt Oy dt

8.Ecmu z= f(x;y),a x=x(u,v), y=y(u,v), ro

Oz Oz dx 0Oz dy 0z 0z Ox 0Oz Oy
P i B) —_—_———— B)
ou Ox du 0y du Oou Ox Ou Oy Ou
& o i e d
du Ox du 0Oy du
9.Bemu z= f(x;¥),a x=x(u,v), y=y(u,v), 1o
0z 0z Ox 0z Oy dz 0z dx 0z dy
= — B) _ = —_— B)

oy ox v oy ov dv  ox dv oy dv

4 /4 . .
36. YacTHble MPOU3BOJIHBIC ™ U ™ HESIBHOM (YHKIUU Zz, 3aJlaHHOM ypaBHEHUEM
X v

F(x,y,2) =0 umeror Bun:

e_Foe_ Ko e Roe Koo e E
ox  F oy F o F, oy F ox  Fp
% __F
oy F,

Pasznen 7. YUnciioBble pAabI

1. YucnoBoi psag uy +uy +...+u, +... HA3bIBAETCS CXOIAILIUMCS, €CIIU
A) u3BecTHa €ro cymma

b) cymma paBHa ro60My 4mcCity

B) cymecTByeT npenen KOHEYHBIX CyMM

I') npenen yaCTUYHBIX CYMM KOHEYHbIN MM OECKOHEUHBIH

o0
2. Ecau pan Zun =uy+uy +...+u, +...— CXOOUTCA, TO A
n=l1

o0
D kuy =kuy +kuy +.Akuy, . (k#0):
n=l1
A) pacxoautcs
b) cxonurcs
B) cxonumocTh 3aBUCHT OT k
') Henb3s1 cpa3y OTBETUTH Ha BOIIPOC — TPEOYETCS UCCIIEIOBAHNE



0
3. Ecnu 4ncnoBoil psaj Zun =uy+uy +...+u, + ... CXOOUTCH, TO:

n=1

A) lim u, =0 B) lim u, =1 B) lim u, = o
o0

4. Jlns crememnoro psga Y a,x" =ag+apx+..+a,x"+  pamyc aGCOTOTHOM
n=0

CXOIMMOCTH BBIYUCIIAETCS 110 (POPMYIIE:
. |a . | a . a,_
A) R= lim [72+L B) R= lim |2 B) R = lim |-2=L
n—o| dy n—>0|dy.1] n—0|dy 1|

5. P reomeTpudeckoi nporpeccun  a + aq + aq2 +..+aq" Ty CXOJIUTCS TIPU:
A) g <1 B) |¢| <1 B) |g|>1

29. Psji TeOMETPUYECKOM TIPOTPECCHH @ + aq +ag” +...+aq" " +... PACXOAUTCS TPH:

A) g/ <1 B) |¢ <1 B) |¢| =1
= 1 1 1 1 1
6. O0001IeHHbIY TAPMOHUYECKUM PsIJT Z— =l+—+—+—+..+—+..
s n? 2P 3P 4P n?
CXOIUTCS IIPH:
A) p>1 b) p>1 B) p<i
- 1 1 1 1
7. O600IEHHBIN TAPMOHUYECKUN PsIZT Z— =l+—+—+—+...+—+... pacxoaurcs
oo n? 2P 3P 4P n?
pu:
A) p>1 b) p>1 B) p<l1

Pasnen 8. ludbdepeHunanbable YpaBHEHUS

1. InddepeHnnanbHbIM YpaBHEHHEM HA3BIBACTCS

A) ypaBHEHHUE, CBS3bIBAIOIIEEe HE3aBUCHUMYIO MEPEMEHHYIO, HEU3BECTHYIO (YHKIMIO U €€
MIPOU3BOIHBIC

b) ypaBHeHue, conepxaliiee Npou3BOIHYIO HE3aBUCUMON ITEPEMEHHOMN

B) ypaBHeHue, KOTOpOE JIErKO HHTErPUPYETCs

I') ypaBHeHue, KoTOpOE pemaercs quddepeHITnpoBaHUEM

2. Permuth muddepeHnmanbHoe ypaBHEHHE - 3TO O3HAYAET
A) muddepeHunpoBanre ypaBHCHUS

b) unrerpupoBanue

B) HaxoxxeHue He3aBUCUMOI TepeMeHHON

I') HaxoxaeHne Mpou3BOIHOM (PyHKIIUU

3. Uncno MOCTOSIHHBIX B 001IEM pereHIH JudGepeHIINaTbHOT0 YPaBHEHUS ONPeaesieTCs
A) opsinkom nuddepeHImaIbHOr0 ypaBHSHHS
B) crapuieii crenenpro HEM3BECTHON (HYHKIIUU



B) BumoMm npaBoit uactu
') crapiieii cTeneHpo0 He3aBUCUMOM TIEPEMEHHOM

4. Obmee pemenne nuddepeHInanpHOro ypaBHeHus )" +a;y'+ay=f(x) conepxut
A) 1Be IPOU3BOJILHBIC TOCTOSIHHBIC

b) Tpu nmpousBoIbHBIE TOCTOSTHHBIE

B) onHy pou3BOIBHYIO TOCTOSTHHYIO

') ueThipe NpPOU3BOJIbHBIC TOCTOSTHHBIE

5. HactHbIM penieHneM auddepeHInantbHOro ypaBHEeHHsI IEPBOro MOPsIIKa Ha3bIBACTCS

A) pemienue npu y=x

b) pemenune, mnomydaromeecs U3 OOLIET0 pelICHUs MPHU OINPEICIEHHOM 3HAuYeHUH
noctosiHHoi C

B) pemenne npu y=x

I') pemenue B BUJie 4aCTHOTO IBYX (YHKLUI

2

6. IuddepenunansHoe ypaBHEHHE HA3bIBACTCS JIMHEHHBIM ypaBHEHHEM MEPBOTO MOPSIKa,
eciu

A) HensBecTHast QyHKIHS ¥ B TIEPBOW CTETICHU

b) He3aBucuMas nepeMeHHas X U HeM3BeCcTHasi QyHKIUS ) B IEPBOIl cTENeHH

B) cBoauTCA K ypaBHEHUSAM € pa3AEAIOLMMUCS IEPEMEHHBIMU

I') Hen3BecTHas PyHKIUSA Y U €€ IPOU3BOIHAS B IEPBOM CTENEHU

7. Buag 4yacTHOro peuieHus JUHEHMHOTro HEOAHOPOAHOro AudQepeHInanbHOro ypaBHEHUs
BTOPOTO MOPSAKA C TTOCTOSHHBIMU KO3((DUITUECHTAMH 3aBHCUT OT

A) BUJa TpaBOi YaCTH U KOPHEH XapaKTepUCTUYECKOTO ypaBHEHUS

b) nopsinka saToro ypaBHeHus

B) oburero pemenus oAHOPOAHOro AU PepeHINaTIbHOI0 YpaBHEHUS BTOPOTO MOPsAIKa

I') mpon3BOIBHBIX MOCTOSIHHBIX

8. XapakTepucTuueckoe ypaBHEHHUE JIJIsl TMHEHHOTO OJTHOPOJIHOTO ypaBHeHUs )'"'+a ) +azy=0
MMEET BU/]L

A) k2+a 1k=a2

B) I +k+(a)+a2)=0

B) I*+aik+a,=0

I) a1k*+ark+1=0

9. uddepennmanpaoe ypaBHeHUE )'+p(X)y=¢(x) Ha3bIBaCTCS
A) ypaBHeHueM bepnynnu

b) onHOpOIHBIM

B) nuHelHbIM ypaBHEHHEM I1EPBOTO MOPsIIKa

') ypaBHEHUEM C pa3aeNsIIOIIUMHUCS TIEPEMEHHBIMU

10. HawanbHOe ycioBue y(xo)=yo B nuddepeHmaIbHoM YpaBHeHUH V'=f(x,y) 3amaeTcs 1ist
OTpeIeIIeHUs

A) obmero penieHus

b) wactHoro peuenus

B) npaBoii yactu 3TOro ypaBHeHuUs

I') nopsinka ypaBHeHus

11. Tlpu pemieHur OAHOPOIHOTrO AUGQPEPEHIHATLHOTO YPABHEHHS BTOPOrO MOpSAKA C
NOoCTOSIHHBIME KO3 durmentamu y"+ py'+qy =0:



A) BBOOUTCS MOACTAaHOBKA BHAA y=uXVv, rae u=u(x) u v=w(x) — HEKOTOpble HEU3BECTHbHIC

byHKIAH
B) BBOauTCS MoicTaHOBKA BUJA y=uXX, TA€ u=u(X) — HEKOTOpasi HCM3BECTHAS (PYHKIIHS

B) cocTaBisieTcs XapaKTepHCTHICCKOe ypaBHeHue k™ +pk+q=0

12. XapakrepucTHueckoe ypaBHEHHE k*+pk+g=0 MMeeT /Ba PasIHUHBIX NEHCTBHTENBHBIX
KopHs k; u k. Torma obmiee pemienne ogHOpogHOTO HU(PEepeHIINANTBHOTO YpaBHEHUS BTOPOTO
HOPsZIKA C MOCTOSIHHBIMU KO3 dunmentamu y” + py' + gy = 0 umeet Bux:

A) y= Clek‘x + Czekzx
B) y =e® (C; cos Bx+C, sin fx)
B) y= Cleklx + szeklx

T) y=e(C} cosax+C, sin ax)

13. XapakTeprCTHYCCKOE ypaBHEHHEe k*+pk+g=0 MMeeT KOMIUICKCHBIC KOPHH ki, =azxif.

Torma oOmiee pemieHne OZHOPOAHOTO UG PEPEHIINATBLHOIO YPaBHEHHUS BTOPOrO MOpsAKa C
MOCTOSIHHBIME KO3 punineHTamMu y” + py' + gy = 0 IMEET BU/I:

A) y= Clek‘x + Czekzx

B) y=e% (Cy cos Bx+C, sin fx)

B) y= Cleklx + szeklx

I) y=e(C cosax+C, sin ax)

14. Xapakrepucrideckoe ypaBaenne k*+pk+g=0 nmeer paBHbie KopHH k1=k,. Toraa obiiee

pellleHre OJHOPOAHOr0 Ju((hepeHInaTIbHOrO YPAaBHEHUS BTOPOTO MOPAAKA C IOCTOSHHBIMU
ko3 durentamu y" + py' + gy = 0 uMeeT BU:

A) y= Clek‘x + Czekzx
B) y =e® (Cj cos fx + C, sin fBx)
B) y= Clek‘x + szeklx

T) y =" (Cjcosax + C, sina)

Pazgen 9. Teopun BeposSATHOCTEH

1. JIBa pa3MenieHus CYUTAIOTCS PA3JIMYHBIMU, €CJIM OHU OTJINYAIOTCS
A TOJIBKO TOPSAIKOM PACIOJIOKEHUS HIEMEHTOB

b) TosbKO cOCTaBOM 3JIEMEHTOB

B) TonbKO 4KCIIOM 3]IEMEHTOB

') umu cocTaBOM 3JIEMEHTOB, WM HX MTOPSIAKOM

2. JIBa coueTaHusl CUUTAIOTCA PA3IUYHBIMU TOJIBKO B TOM Cllydae, ecilu
A) y HUX BCE 3JIEMEHTHI Pa3IN4HbI

b) oTiin4aroTcs nopsAKOM pacronoKeHus 3JEMEHTOB

B) otnnyaroTcst 1ByMs 3iieMEHTaMu

I') otninyaroTes XoTs Obl OTHUM 3JIEMEHTOM

3. IlepecranoBka P, — 310

A) codyeTaHue U3 1 IEMEHTOB 10 71
b) coueranue u3 n 3nmemenTtos 1o 0



B) pasmerienue u3 n 37€MEHTOB 110 1
') pa3menienue U3 n 37€MEHTOB 1O 1

4. Yucro pa3Mmerennii 4, BbrYuciseTcs no popmyie:

! !
n! n! B) nl
m!(n—m)! (n—m)!

5. Yucno pasmentennii C,' BBIYUCISETCS 110 GopMyJIe:

! !
n! n! B) 1!
m!(n—m)! (n—m)!

6. Uucno pa3mernenuil P, Beraucisercs no ¢popmyie:

! !
n! n! B) nl
m!(n—m)! (n—m)!

7. CiyyaliHBIM Ha3bIBAa€TCsl COOBITUE A, KOTOPOE
A) MOXKET MPOU30UTH, @ MOKET HE IPOU30NTH
b) Huxorna He npousoiier

B) o6s13aTensHO pon3oiaeT

I') mpon3oiiaeT ToNbKO COBMECTHO C COOBITHEM A

8. CoObITHs A 1 B HAa3BIBAIOTCH 3aBUCUMBIMH, €CIIH

A) cymma ux BEpOsATHOCTEH 00s3aTeIbHO paBHA 1

b) BeposaTHOCTH cOoOBITHIT A 1 B He 3aBUCAT ApyT OT Ipyra

B) BeposTHOCTH HACTYMJEHUS OJHOTO W3 COOBITHI 3aBUCHUT OT TMOSBICHHUS WU HE
MOSIBJICHUS IPYTOro

[') oHM IPOUCXOIAT OJHOBPEMEHHO

9. CoOrnITHA A ¥ B Ha3BIBAIOTCS HECOBMECTHBIMU, €CJIH

A) BepOSITHOCTb HACTYIUJICHUS OJHOTO M3 COOBITHI 3aBUCUT OT TOSBICHHUS WIH HE
MOSIBJICHUS IPYTOTO

b) nosinenue ogHOTO U3 HUX UCKITIOYAET MOSIBJICHUE IPYTOTO

B) cymma ux BeposTHOCTEH HUKOTAa HE paBHA |

I') ecnu o1HOBpEMEHHO OHHM MOTYT MOSIBUTHCS TOJIBKO KOHEUHOE YHCIIO Pa3

10. PaccmarpuBaeTcst mnpocTpaHcTBO M3 N 3jeMeHTapHbBIX coObiTuil. CoObiTHIO A
OnaronpusATCTBYIOT M 35eMeHTapHbIX coObIThi. Kitaccuueckast BepoATHOCTb COOBITHS 4 paBHA

INEM By 1--V B M ry1-Y¥
M M N M

11. TIpousBeaeHo n ucneitanuii. CoObiTHe A mpousonuio m pa3. OTHOCUTENTbHAS YacTOTa
coObITHA A paBHa

A) W(A):% B) W(A):l—% B) W(A):% ) W(A)=m-n

12. BepositHocTh P 1006010 COOBITHS IPUHAIEKHUT OTPE3KY
A) [1;2] b) [0:2] B) [1:4] ') [0:1]

13. CymMa BeposiITHOCTEH COOBITHH, 00pa3yroNIuX MOJHYIO TPYIIY, paBHA



A)O b) 1/2 B) 1 4

14. JIa coObITHSI HA3BIBAIOTCS MTPOTUBOIOIOKHBIMU, €CIIH OHU
A) HE3aBUCUMBI

b) He coBMecTHBI

B) envHCTBEHHO BO3MOKHBI

I') oOpa3yroT nonHyto rpynmny coObITHM

15. CoObITHs 00pa3yrOT MOJIHYIO TPYIITY COOBITUH, €CIIH SIBIISIFOTCS
A) HE3aBHCUMBIMH

B) enuHCTBEHHO BO3MOKHBIMU M HE3aBUCUMBIMHU

B) HECOBMECTHBIMY U €JUHCTBEHHO BO3MOXKHBIMH

I') HecoBMECTHBIMU ¥ pAaBHOBO3MOKHBIMHU

16. Cymmoii coObiTuii 4 1 B HazbiBaeTcs coobiTue C,
KOTOPOE MPOUCXOTUT, €CITH MPOUCXOJIAT:

A) TonbKO coOBITHE A

b) Tosbko coObITHE B

B) onHo 13 cobbiTHil A in B

I') 06a cobwiTust A u B

17. IlpousBenenuem coobiTuii A 1 B Ha3biBaeTcst coObiTue C,
KOTOPOE€ MPOUCXOAUT, €CIU MPOUCXOJIUT:

A) ToNbKO cOOBITHE A

b) Tonbko coObiTue B

B) onnO 13 coOwiTHil A unu B

I') o6a coGwiTusa 4 u B

18. Obs3aTenbHBIM yeioBueM npuMmenenus Gopmyisl P(A+B)=P(A)+P(B)—P(AB)
ABIISIETCS

A) HE3aBUCUMOCTH COObITHSL A U B

b) cobbiTus A 1 B eAMHCTBEHHO BO3MO>KHBI

B) coObiTust A 1 B IpOTHBONOJIOKHBI

I') coBMecTHOCTB cOOBITUI A 1 B

19. O6s3arenbHBIM ycmoBUeM npuMeHeHus hopmyinbl P(A+B)=P(A)+P(B) asusetcs
A) HE3aBUCUMOCTH COObITHSL A U B

b) necoBMecTHOCTB cOOBITHI A U B

B) coObiTHst A 1 B €eTMHCTBEHHO BO3MOKHBI

I') coBMecTHOCTB cOOBITUI A U B

20. BepositHocTh P(A/B) 310 — ...

A) BeposATHOCTb COOBITHSI A TIPU YCIIOBHUH, YTO A U B IPOTUBOMOJI0XKHbIE COOBITUS
B) BeposaTHOCTB COOBITHS A NIPHU YCIOBUHU, YTO A U B HECOBMECTHBIE COOBITHS

B) BeposTHOCTE COOBITHS 4 TIPU YCIOBUH, YTO COOBITHE B MPOU301LI0

I') npoussenenue coowiThii 4 u B

21. O6s3aTenbHBIM ycnoBUeM npuMeneHus popmyinst P(4B)=P(4)P(B) sBnsercs
A) TPOTHBOIIOJI0KHOCTh COOBITUI A U B

b) HezaBucumocTs cobbiTUil A U B

B) HecoBmMecTHOCTB cOOBITHI 4 U B

I') 3aBucumocts coObiTuii 4 U B



22. Obs3aTenbHBIM yeiioBueM npuMmenenus Gopmyinbsl P(AB)=P(A)P( A/ B') sBasietcs
A) IpOTUBOIONIOXKHOCTb COOBITUN A U B

b) nezaBucumMocTh coObITHil A U1 B

B) HecoBmectHOCTH cOOBITHI A U B

') 3aBuCcUMOCTh cOOBITHH A U B

23. ®opMyiia MOJHOW BEPOSITHOCTH UMEET BU/I:

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

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

24. BeposTHOCTb MOSABICHUS COOBITUSI A m pa3 B n MOBTOPHBIX HE3aBUCHUMBIX HCIIBITAHUSIX
npu n<10 onpenensiercs

A) popmymnoii beprymnnu

b) nokanpHO# Teopemoii Jlamnaca

B) unrerpansHoii Teopemoit Jlannaca

I') dopmymnoit ITyaccona

25. ®opmyna bepHysiu uMeet BU
A) By (m)=Cyp"q"™"

B) B,(m)=Cy'p"q"

B) P,(m)=C,p"q"

) B, (m)=C,'p"q"™"

26. HauBeposTHEWIIUM YHCIOM HACTYIJICHUI COOBITHS 4 B 7 HE3aBUCHMBIX HCIBITAaHHUIX
Ha3bIBACTCS

A) HanOoJIbIIIee YKMCIIO HACTYIUICHUH COOBITUS A

b) Hanbosnbi1as BEpOATHOCTh HACTYIIEHUS COOBITHS A

B) dncrno nactynneHuil coobITUsl A TpU HAHOONIBIIEM YUCIIE UCTIBITAHUN

I') uncno Hactymienuii coObITHs 4, IPU KOTOPOM BEPOSITHOCTh HACTYILIIEHUS COOBITUS A B 1
HE3aBHCHUMBIX UCIIBITAHUAX HAHOOJbIIAs

27. ®opMyna s opeieJICHUs] HauBEPOSTHEHIIIETO YK CIIa 11y UMEET BU/T
A)np—-p<my<np+p

b) np—q<my<np+q

B) np—q<my<np+p

INg<my<p

28. JlokanbHas TeopeMa Jlamnaca o3BosseT BBIYUCINTD

A) HaMBepOATHENILIEE YUCIIO HACTYIIJIEHUHM COOBITUS B # HE3aBUCUMBIX UCIIBITAHUAX

b) oTHOCUTENBHYIO 4aCTOTY HACTYIUIEHUI COOBITHS B 7 HE3aBUCUMBIX UCIIBITAHUAX

B) BepoATHOCTB MOSIBIIEHUS COOBITUS M Pa3 B 1 HE3ABUCUMBIX UCHBITaHUAX (1>10)

I') BepoATHOCTh OTKJIOHEHHUS 4YMCIAa TOSABICHUN COOBITUS 7 OT 4YHUCIA HE3aBUCHMBIX
WCIIBITAHUH 7



@(x)
\npg
np

e monp b) x= ) x=m—np

B) x=

30. UnrerpanbHas Teopema Jlamnaca mo3BossieT BBIYUCINUTh

A) BEpOSTHOCTb MOSIBIEHUSI COOBITUS A m pa3 B n ucnelTaHusx (n>10)

b) BepossTHOCTH MOsIBIEHUSI COOBITUS A B 1 UCHBITAHUSAX HE MEHee a, HO He Oonee b pas
(n>10)

B) nHauBeposiTHelIIIee YHCIIO TTOSIBJICHUN COOBITUS A B n HE3aBUCUMBIX UCTIBITAaHUAX (1>10)

I') oTHOCHTENBHYIO YaCTOTY HACTYIUIEHUH COOBITHS 4 B 77 HE3aBUCUMBIX UCIIBITAHUSIX

29. B nokansHOM TeopeMe Jlamnaca P = aprymMeHT GyHKIMH @(X) paBeH

A) x=

31. B wunrerpanbnoii ¢dopmyne Jlammaca P(ky <m<k,y)=D(x,)—DP(x;), apryMeHT x

paBeH
ky — k
Nx="—=  Bx=—= By Dx=k-m
N pq N npq N npq
32. B wunterpansnoii gopmyne Jlammaca P(k; <m<k,)=d(x,)—D(x;), aprymMeHT X,
paBeH

k2 —np k2

\Nnpq \Nnpq

33. CnyyaliHble BEJIMYUHBI IEJIATCS Ha
A) mepeMeHHbIE U TIOCTOSIHHBIE

b) yeTHBIC M HEUETHBIC

B) panmonanbHbie U HepalmOHAIbHbBIE
') auckpeTHble U HEMpPEepbIBHBIE

B) x, = P I') x, =k, —np

\N1pq

A) Xy = B) Xy =

34. MaremaTU4ecKoe OXHUJAHWE JHUCKPETHOM CIIy4YalHOW BEJIMYMHBI BBIUUCISIETCS IO
bopmyie

n n

A) zxi b) Z(xi - Pi) X B) lez D ) zxipi
i=1

i=1 i=1 i=1

35. Maremarnueckoe OXuJaHWE ciaydailHOW BenmuuuHbl (¢ X+Y), roe c=const, a X, ¥ —
HE3aBUCHMBIE CIIyJailHbIC BEJIMUYHNHBI, PABHO:
A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) N M(X)-M(Y)

36 MaremaTuuecKkoe OKUAaHue MOCTOSHHOW BeTuYuHbl C paBHO
A)C b) 1 B)O I') He onpeneneno

37. Marematnyeckoe OKuJaHUe IPOU3BEACHUS JBYX HE3aBUCHUMBIX CIIy4alHBIX BEJIMYUH X
u Y paBHO

A) M(X) + M(Y) b) M(X) — M(Y) B) M(X)

M) ) M(X)-M(Y)

38. Aucniepcust AUCKPETHOM CIy4aiiHOM BETMYUHBI ONpeaesnseTcs mo Gopmyie:



n n n n
A) zxipi _(zxipi)z B) inzpi _zxipi
i=1 i=1 =1 i=1
-2 c 2 ln 2 c 2
b) in Di _(zxipi) ) zxipi _(zxipi)
i=l i=1 i=l i=1

39. Hucnepcus ciy4yaiitHoW BenmuuuHbl (cX+Y), tme c=const, a X, Y — He3aBUCHMBIC
CllydaiiHble BETMYUHBI, PABHO

A) cDX)+D(Y) B) ¢DX)+D(Y) B) D(X)+D(Y) ') ¢D(X)-D(Y)

40. lucniepcusi pa3HOCTH JIBYX HE3aBHCHMBIX CIy4YallHbIX BEIMUYUH X U Y paBHA:

A) D(X)-D(Y) B)0 B) D(X)+D(Y) ') D(X)-D(Y)

41. lucniepcust nocTossHHOM BennuuHbl C paBHA
A)l b) C B)O0 I') He onpeneneHa

42. MaremaTHuecKoe 0XHIaHue KBagpara otkinoHernus M(X — M(X))* paBHo

A) D(X) B) 0 (%) B) M(X) DR

43. Mucnepcust ot Marematudeckoro oxxuganus D(M(X)) paBaa
A) M(X) b)0 B) X Nl

44. CpenHee KBaJpaTUUECKOE OTKIOHEHUE O (X) CIydailHOW BETMYUHBI X PaBHO

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

45. Marematnueckoe oxuaanue M(X) HenpepbIBHOW Cilyd4aliHON BENWYMHBI X, 3aJaHHOUN
Ha uHTepBaie (a,b), onpenensercs GopMyIIoi:

b b
A) M(x)= j X2 f(x)dx B) M(x)= j xf (x)dx

46. lncniepcust D(X) HenpepbIBHOW cily4ailiHOM BEJIMYMHBL, 3aJJaHHON Ha MHTepBaie (a, b),
onpenensercs Gopmyoi

b b

A) D)= [2* f(@)dx=(M(X)*  B) D)= [(x =M (X)) dv
; ,

B) D)= [ (x =M (X)) f (x)dx I) D)= [ (x =M (X))

47. I'paduueckas popma 3a1aHus 3aKOHA PACTIPEIEICHUS CIIy4aitHON BETMYUHBI — ATO
A) mapabomna

b) npsimas nmuHus

B) oxpyxHOCTB

I') monuron

48. Tabnuanast popMa 3a1aHus 3aKOHA pacIpeieNICHUs CITydaiiHON BeTMYMHBI Ha3bIBAETCS
A) cyMMoii pacipeieneHust

b) unrerpanom pacnpenencHus

B) psinom pacnipenenenus

I') monem pacrnipeneneHus



49. JluckpeTtHas cilydaiiHas BEIUYMHA IPUHUMAET ...:

A) TOJIBKO MHO>KECTBO IEJIBIX 3HAUCHUN

b) TobKO MHOXKECTBO MONOKUTEIbHBIX 3HAUCHH I

B) Bce 3HaueHMs U3 HHTEpBaja (—oo; +o0)

I') koHewyHOe MM OECKOHEYHOE CYETHOE MHOXKECTBO 3HAUCHU N

50. HenpepsoiBHas citydaiiHas BETUYMHA TPUHUMAET

A) MHOXXECTBO IIEJIbIX 3HAYCHUI

b) MHOXeECTBO pallMOHANIbHBIX 3HAYECHUHN

B) koHeuUHOE MHOKECTBO 3HAYCHHI

I') moGoe 3HaueHne U3 KOHEYHOTO UM OECKOHEYHOT0 HHTEepBaa

51. Ecniu X — HempepbIBHas Ciy4aiiHasi BEJIMYWHA, @ U b — KOHKPETHBIE 3HAYCHHS, TO
OTCIOJIa CIIEYET, 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. Ecnu f{x) — IUIOTHOCTH pacrpeesieHusi, TO .[ xf (x)dx paBen
A) o
b) -1
B)0
N1

X
53. Ecnu f{x) — IMIIOTHOCTH pactpeieieHHs], TO .[ f(x)dx ompenensier
—0

A) M(X) B) D(X) B) O (X) ') F(X)

54. OyHKUUs pacupeaeNeHHs CIydaifHOW BeNUYHHbI X 3a71aeTcs GopMyIioil:
A) F(x)=P(X >Xx)

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

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

N Fix)=X

55. JluckpeTrHasi ciny4aifHas BeJIMYMHA, BBIPAXKAIONIAs YMCIIO TOSABICHHUA COOBITHS A B 7
HE3aBHCHMBIX HCIBITAHUAX, IPOBOJMMBIX B PAaBHBIX YCIOBHAX M C OAMHAKOBOM BEPOSTHOCTBHIO
MOSIBIICHUSI COOBITHS B KQK/IOM UCTIBITAHUHU, HA3bIBACTCS PACHIPEICIICHHOM 110 ... :

A) HOpMaJIbBHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6uHOoMHanpbHOMY 3aKOHY

I') mo nokazarenbHOMY 3aKOHY

56. Eciam cnyuaiiHas BeNMWYMHA HMEET OWHOMHAIBHOE pacHpeiefieHhe, 7 — YHUCIIO
HE3aBUCHMBIX HCIIBITAaHUH, a p — BEPOSTHOCTb HACTYIUIEHHS COOBITHSA, TO MaTeMaTHYeCKOe
OKHJIaHUE BBIYUCIIIETCS 10 popmyIie

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



57. Eciam cnyyaiiHas BeNWYMHA HMEET OWHOMHAIBHOE pacHpeleNieHhe, 7 — YHUCIIO
HE3aBUCHMBIX MCIIBITAaHUM, a p — BEPOSITHOCTh HACTYIUIEHUS COOBITHSA, TO AUCHEPCHUS CIydalHON
BEJIMYMHBI BBIYHCISIETCS IO (hopMmyIie

A) D(X)=npq b) D(X) = np B) D(X) = n-p I DX) =p
58. Maremarnueckoe O0XHJIaHUE PABHOMEPHO paclpeiesIeHHON Cily4aliHONH BEJINYMHBI
BBIUHCIIAETCS 0 hopMyie

AYME)=4=2 HMX-" Bym-2=?

) M(X)=a+b

59. Jlucnepcuss paBHOMEPHO pAaCHpPEIEICHHON CIIy4allHON BEJIMYMHBI BBIYHUCISAETCS IO
dbopmyne

(b-a)’ (b-a)

A) D(X)=b-a B) D(X)=b +a B) D(X)= 1) DX)==—

60. BeposTHOCTh moOMNanaHus pPaBHOMEPHO pACHPEIEIIEHHON ClydyallHOM BEJINYMHBI B
WHTEpBaJ [a; ﬂ] c[a,b] BerumcHseTCs 1Mo hopmyse:

A) P(aSXSﬂ)Z% B) P(aSXSﬂ):zJ—rl[j
B)P(aSXSﬂFi;Z F)P(angﬂ)z%

61. InoTHOCTH pacnpeseneHus cay4yailHOW BEJIMYMHBI C N1OKA3aTE€IbHBIM PacHpeeIEHUEM
UMEET BUN:

A) ) 0,x<0, B) /) 0, x<0,
X)= x)=
ﬂe_ﬂx,xZO ﬂej‘x,xZO
ﬂe_ﬂx,x<0, Ax
B) flx)= D) fix)=e
0,x>0

62. @yHKUMS paclpenesceHus] CIy4aliHON BEIMYMHBI C ITOKA3aTEJIbHBIM PaCHpEeesICHUEM
UMEET BUL:

A) F) 0, x<0, B) Flv) 0,x<0,
xX)= X)=
e’b‘,xZO l—ej‘x,xZO
0, x<0, I
b) F(x)= I I Fix)=e
l-e ™, x>0

63. VYV nmnokazaTelnbHOr0 pachpeleleHUuss MaTeMaTH4YeCKoe OXXUJaHWEe U  CpeaHee
KBaJpaTHIECKOE OTKIOHCHUE

A) Bcera pa3JiMuHbI

b) Bcerna paznuuaroTcs Ha €IMHUILY

+B) Bcerna paBHbI

64. OyHKIUS IOTHOCTH HOPMAIBHOTO paclpe/iesieHUs C MaTEMAaTUYECKUM OKUJIaHUEM a U
cpejiHe — KBaJpaTHUYECKUM OTKJIOHEHHEM O 3ajaeTcs (hopMyJIoii:

_(x=a)’ _(x-a)®
\/l_e 20° B) f(x)= 1 e 20

27 o271

A) f(x)=



(x-a)’

(x-a)’

2
o

1

b) f(1)=——e 1

) f(x)zme

20

65. I'padvk TUIOTHOCTH HOPMAJIBLHOTO PacTpe/IeieHUs Ha3bIBACTCS
A) xpuBoii ['aycca

b) kpusoii beprysm

B) xpuBoii Ilayccona

I') kpuBoii Jlammaca

66. B Touke x=a kpuBas ['aycca umeer
A) Touky neperuda

b) Touky MmuHIMYyMa

B) Touky pa3psiBa

I') Touky Makcumyma

67. Toukn x; =a—0 U X, =a+ 0 ABIAOTCA AN KpuBoi ['aycca
A) Toukamu nieperuda

b) Toukamu Makcumyma

B) Toukamu MuHUMyMa

I') Toukamu pa3psiBa

68. ITapameTpaMu HOpMaJIBHOTIO paclpeAeIECHUs SBISIOTCS:

A) MaTemMaTH4ecKoe 0XKMJIaHHE U CPEHEKBAIPATHIECKOE OTKIIOHEHUE
B) dynkuus pacnpeneneHus 1 GyHKIUS IUIOTHOCTH PACIpeeNCHHS
B) dbynkums p(x) u O(x)

I') nucnepcus u cpegHEKBaAPaTUIECKOE OTKIOHEHUE

Paszzgen 10. OcHOBBEI MAaTEMATUYECKON CTATUCTUKH

1. I'enepanbHasi COBOKYIHOCTb — 3TO ...

A) Bcs uccneayemasi COBOKYITHOCTh OOBEKTOB

B) coBokymHOCTE cityuaiiHO 0TOOpaHHBIX OOBEKTOB

B) coBOKynTHOCTH 00BEKTOB, BRIOPAHHBIX Y€pe3 OINpeIeICHHBIN HHTEPBAT
I') cOBOKYIHOCTB U3 HETEPECEKAIOLNXCS TPYIT

2. BeiOopoyHast COBOKYITHOCTb — 37O ...

A) COBOKYITHOCTh M3 HETIEPECEKAIOIIMXCS TPYIIIT

B) coBokymHOCTB cityuaiiHO 0TOOpaHHBIX OOBEKTOB

B) Bcs uccneryemasi COBOKYIHOCTh OOBEKTOB

') coBOKYyITHOCTH OOBEKTOB, BHIOPAHHBIX Yepe3 ONPEACIICHHBI HHTEPBAJ

3. O6BeM BBIOOPKH — 3TO ...

A) uncno, paBHOE KOJIMYECTBY OOBEKTOB reHEpabHOM MIIM BEIOOPOYHON COBOKYITHOCTH
b) uncno, paBHOE cpeaHEMy apuPMETHIECKOMY 00BEKTOB

B) uncno, paBHOE MaKCHUMAaTbHOMY 3HAYEHHIO COBOKYITHOCTH

') uucio, paBHOE MUHUMAITLHOMY 3HAYCHHIO COBOKYITHOCTH

4. [Tpu moBTOpHOM OTOOpPE 3apETUCTPUPOBAHHBIE H 00CIICIOBAHHBIC €TMHUIIBI

A) BHOBb BO3BpAIIAIOTCS B TEHEPAIbHYI0 COBOKYITHOCTh U CHOBA MOT'YT IIPUHATH Y4acTUE B
nanpHEHIIeM oroope

B) B reHepabHYI0 COBOKYITHOCTH HE BO3BPAIIIAIOTCS



B) B reHepanbHyr0 COBOKYMHOCTb BO3BPAILlAlOTCS, HO IPHUHATH y4acTHE B JalbHEHIIEM
oTOoOpe HE MOTYT
I') nomeuarorcs cienaibHBIM 3HAKOM

5. Ilpu 6GeciOBTOpHOM OTOOpPE 3apETUCTPUPOBAHHBIE U 00CTIETOBAHHBIC EIMHUIIBI

A) BO3BpAIAIOTCS B TEHEPAITBHYIO COBOKYITHOCTh

b) He Bo3BpamaroTcs B TeHEPaIbHYI0 COBOKYITHOCTb

B) BO3BpamarTCs B reHepaIbHYIO COBOKYITHOCTh U MOTYT MPHHATH y4acTHE B JaJIbHEHIIIEM
otbope

I') mn6o Bo3BpamarTcs, MO0 HE BO3BPAIIAIOTCS B T€HEPAITbHYIO COBOKYITHOCTD

6. I'padpuaeckas hopma 3amanus 3aKkoHaA pacpeie]IeHUs CITyd4aitHON BETMYUHBI — 3TO

A) mapabona b) npsamas nuHus B) oxpyxHOCTB I') nonuron
7. ... — 5T0 HauboJiee YacTo BCTpEUAIOIIeecs 3HAYCHHE BapUaHTHI.

A) menmana b) mona

B) pasmax BappupoBaHus I') cpennee 3naueHne

8. ... — 2TO BapuaHTa, KOTOpas JEJIUT BapHALlMOHHBIN Psi/l HA IBE paBHbIE YacTH
A) menmana b) Mmona

B) pasmax BappupoBaHus I') cpennee 3HaueHne

9. ... —9TO0 Pa3HOCTh MEXJly HauOOJIbIICH U HAUMEHbIIIEH BapUaHTOMN

A) menmana b) mona

B) pasmax BappupoBaHus I') cpennee 3HaueHue

10. ®opmyna Crepaxecca UMEET BUL ...

A) k=3,32 Ign b) /=1+3,32 1gn B) /=1-3,32 1gn

11. BertbopouHast cpeHsisi BRIYUCISETCS 110 popMyIie

A) )?leixi-ni b) )_CBzixi'”i B) )_CB:lfxiz-ni
izl i=1 o=

12. BeiOopouHasi AucTiepcust BEIYUCISIETCS TT0 PopMyTie

A) DBzf(xi_;CB)z'”i b) DBZ%i(xi—fB)z'ﬂi B) DB=%ZI{1:(X,-—7€B)~”,-
i=1 P p

3.3. Bonpochl K 3K3aMeHy U 3a4eTy B YCTHO# ¢opme

Paznien 1. DneMeHThI TUHEHHON U BEKTOPHOM anreOpbl

1. ITonsTre u BuaBpl MaTpull. TpaHCIOHMpPOBaHHAsI MAaTPUILIA.

2. Onepauuu HaJ MaTPUILIAMHU U UX CBOMCTBA.

3. OOparHast MaTpuLa ¥ ee CBOMCTBA.

4. OnpenenuTenb MaTPUILIbI U €70 CBOMCTBA.

5. MuHOpHI 1 anredpandeckue JOMOTHEHUS YJIEMEHTOB onpeAenuTens. Teopema o
Pa3I0KEHUU OIPENETUTENs 0 ITEMEHTaM CTPOKHU WM CTOJIOMA.

6. Pemenue cuctem JIMHENHHBIX ypaBHEHUI MeTonoM [aycca.

7. Pemienne cucteM JTUHEHHBIX YpaBHEHUN METOJAOM OOpAaTHOW MaTPHIIbI.

8. Pemenne cucreM JIMHEHHBIX ypaBHEHUH ¢ momoIibio popmyn Kpamepa.

9. BekTopsl. Onepanuu HaJl BEKTOPaMU U UX CBOICTBA.




10. JleficTBusl Haa BEKTOpaMH, 3alaHHBIMH CBOUMHU KOOPANHATAMHU.
11. CkansipHoe npou3BeI€HUE JBYX BEKTOPOB U €r0 CBOMCTBA.

12. BexTopHOE IPOU3BEEHHE JBYX BEKTOPOB U €TI0 CBOWCTBA.

13. CMemianHO€ MPOU3BENCHUE TPEX BEKTOPOB U €r0 CBOWCTRBA.

Pazpen 2. Ananutryeckas TeOMeTpHUs Ha IUIOCKOCTH U B POCTPAHCTBE
. YpaBHEHHE TIPSIMOU HA TIOCKOCTH: CITOCOOBI 3aJaHUSI.

. YpaBHEHHUE NPSMOH C YIIIOBBIM KOA(DPHUITHEHTOM.

. O01ee ypaBHEeHUE TPSMOH, €T0 YACTHBIE CITydYaHu.

. KpuBble BToporo nopsijka: OKpy*«HOCTb.

. Kpussie BToporo nopsiaka: 3JuImIiC.

. KpuBble Broporo nopsaka: runep6ona.

. KpuBbie BToporo nopsiaka: mapadona.

~N N AW

Paznen 3. BeenieHue B aHaiu3
1. UnciioBble IIOCIEN0BATENBHOCTH M CIIOCOOBI UX 3aJaHUs.
2. Ilpenen uncnoBoi mocaea0BaTeIbHOCTU. TE€opeMBI O MpeeIax YUCIOBBIX
OCJIEN0BAaTEILHOCTEN.
. Ipenen ¢pynkuuu. HenpepbIBHOCTh (GYHKLINH.
4. ITonsiTHEe MPOU3BOIHOM U €€ T€OMETPUUYECKUN CMBICI.
5. Teopemsl uddepeHnnanbHOT0 HCYUCTICHHUS.
6. [Ipon3BogHas CJI0KHON U 00OpaTHOM (PYHKITUH.
7
8
9

(98]

. JAuddepennnan GyHKIUH U €ro TEOMETPUIECKUN CMBICI.
. UccnenoBanue GyHKIMHA ¢ TOMOIIBIO TIEPBOI MPOU3BOIHOM.
. UccnenoBanue GyHKIMIA C TTOMOIIBIO BTOPOI MPOU3BOAHOM.

Paznen 4. UnTerpansHoe ucuncienne GyHKINH OqHOW HE3aBUCUMOM MepeMeHHOU
. [lepBooOpasHast GyHKIIUS U HEONPEACICHHBIN HHTETPaJl.
. Bbruncnenue HeonpeaeneHHbIX HHTETPAIOB.
. MeTozbl BEIYHMCIIEHHS HEOTIPEEIEHHBIX HHTErPaJIOB: METO/I TOJACTAHOBKH.
. MeTopl BEIUMCIEHNS HEONIPEIEIEHHBIX HHTETPAJIOB: METOl MHTETPUPOBAHUS 110 YACTSM.
. UHTEerprpoBanme palinoHaIbHBIX JPOOEH.
. OnpenieneHHblil HHTErpaja U €ro FreOMETPUUECKUN CMBICIT.
. ®opmyna Herotona-JleiOnua.
8. IlpunosxeHus onpeaeneHHOro NHTErpana: JUIMHa Jyrd KpUBOM, TUIOIIA b IUIOCKON
¢burypsl, BBIYUCIEHUE YyTH, IPOIAEHHOTO TOYKOM, BEIYHUCICHHE PAOOTHI CUITBI.

~N NN kW —

Paszpnen 5. KomnuiekcHele uncna

1. KoMmnekcHbIe YnciIa ¥ UX reoMCTprUICCKas HHTCPIIPETALIUA.

2. Paznuunbie pOpMBI 3a1TMCH KOMIUIEKCHBIX YHCEIL.

3. Onepanuu HaJl KOMIUICKCHBIMH YUCIIAaMH, 3alIMCAHHBIMU B ayireOpandeckot popme.

4. Onepauuu HaJ KOMIUIEKCHBIMH YHCJIAMHU, 3alIUCAaHHBIMU B TPUTOHOMETPHUUYECKOH opme

Pazgen 6. DyHKIIMN HECKOIBKUX ITEPEMEHHBIX

1. IlonsTHe QyHKIIMOHAIBHOM 3aBUCUMOCTH MEX/1y HECKOJIIbKUMHU TIePEMEHHBIMH.
2. Ilpenen u HEMPEPHIBHOCTH (PYHKIIUU JBYX HE3aBUCHUMBIX TIEPEMEHHBIX.

3. YacTHble TpON3BOIHBIE (PYHKIINN HECKOIBKUX MEPEMEHHBIX.

4. DkcTpeMyMbl PYHKITUU JBYX HE3aBUCHUMBIX TIEPEMECHHBIX.

Pasnen 7. YUucnoBbIE PSBI
1. Onpenenenne uncinosoro psaaa. Cymma psna. Cxoagumocts psiaa. Ilpumepst.
2. UccnenoBaHue YUCIOBBIX PAIOB HA CXOJIUMOCTb.




Paznen 8. luddepennmanprple ypaBHEHUS

1. AuddepeHnnansabie ypaBHEHUS IEPBOTO MOPSIKA: OCHOBHBIE MIOHSTHSI.

2. InddepeHunansHble ypaBHEHUS C pa3AesSIOUIMMUCS TEPEMEHHBIMU U OJJHOPOIHBIE
muddepeHranbHbIe YypaBHEHH IEpBOro nopsiaka. [Ipumepsr.

3. Jlunetinbie nuddepeHImanbHbie YpaBHEHUS MIEPBOTO Mopsiaka. [Ipumepsr.

4. Jluneiiapie nudepeHuanbHpe YpaBHEHHSI BTOPOTO MOPSIKA ¢ TOCTOSTHHBIMU
kod(purmeHTamu.

Paszpnen 9. Teopuu BeposTHOCTEN

1. KomOuHaropuka: pa3MelieHus, CoueTaHus, NepecTaHOBKU. Pa3merienns, coueTanus u
MIEPECTAaHOBKHU C MOBTOpPEeHUSAMU. [Tprumepsl.

2. IlpenMeT 1 OCHOBHBIE ONPEAEIECHUS TEOPUH BEPOSITHOCTEN.

3. Knaccuueckoe omnpeneneHne BeposiTHOCTH. CBOWCTBA BEPOATHOCTH, BBITEKAIOIIUE U3
KJIacCM4EeCKOro onpezaeneHus. [lpumepsi.

4. Ctatuctuyeckoe omnpe/iesieHne BEpOATHOCTH, €r0 OCOOEHHOCTH U CBA3b C KIIACCUYECKUM
OIIpEeICIICHUEM.

5. 3aBUCHMBIE U HE3aBUCUMBbIE COOBITHSA. Y CIIOBHBIE U 0€3yCIOBHbBIE BEPOSTHOCTH.

6. TeopeMbl yMHOKEHHUSI BEPOSATHOCTEH.

7. TeopeMbl CI10KEHUS BEPOSITHOCTEN.

8. ®opmyna nonHoi BepostHocTH. Popmyna baiieca.

9.@opmyna bepnynnu. bunoMuanbsHoe pacnpenenenue. HaupeposiTHeliee 4nucio
MIOSIBJICHUI COOBITHSI.

10. ITpubnmxenusie hopmysl B cxeme beprymm (hopmyna [lyaccona, mokanbHas u
UHTErpasbHas TeopeMsl Jlamaca).

11. Cnydaiinple BeTUYHHBI U CTy4alHbIE COOBITHS.

12. JluckpeTHbIE M HENPEPHIBHBIE CITy4YailHbIE BEIMUNHBI. 3aKOH paclpeesIeHUs CIIy4aiiHON
BEJIMYUHBI U CIIOCOOBI €ro 3aJaHusl.

13. UucnioBble XapaKTEpUCTUKHU CIIy4allHbIX BEJIUYHH.

14. MaremaTrnueckoe OKHJAaHue CydaitHoi BennuuHbl. Ero cMmbici u npumepsl. CBOMCTBA
MaTEMaTHYECKOI0 OKUaHUS.

15. qucnepcus u cpeHee KBaIpaTUueCKOe OTKIOHEHUE CIIydallHOM BeJIMYMHBI. MIX cMBICI U
npuMepsl BbrarciaeHus. @opmyinsl s BeucieHus nucnepcun. CBONCTBA IUCIIEPCHH.

16. MaremaTrnueckoe OKHAaHuE, JUCTIEPCUS U CPEIHEE KBAAPATHIECKOE OTKIOHEHUE
4acTOTBI U YaCTOCTH.

17. Baxneniue pacnpeesIeHus CIydailHbIX BETUYHH.

18. HopmanbsHoe pacnpenenenue. IIoTHOCTE HOpMaNbHOTO paclpeneeHus U €€ CBOMCTBaA.
OyHKIMSA paclpeeseHUs] HOpMAJIbHO paclpeieICHHON Cly4YalHOW BETUYUHBI.

19. HopmupoBaHHOE (CTaHIapTHOE) HOPMAJILHOE paclpeiesieHuE.

20. ®ynknus Jlamnaca: rpaduk, CBOMCTBA, TAOIUIIBI.

21. BeposATHOCTb MONalaHNsl HOPMaJbHO paclpeAeIeHHON ClIy4aiiHON BEIMUNHBI B
3aJlaHHbIA UHTEpBaJI.

22.BeposATHOCTb 3a/1aHHOTO OTKJIOHEHHSI HOPMaJIbHOW CIIy4ailiHOM BEJIMUYUHBI OT CBOETO
MaTeMaTH4ecKoro oxuaanus. [IpaBumio tpex curm.

23 3akoH Oonpimx uncen. HepaBenctBo YeOnimena. Jlucnepcus cpenHero
apuMETHIECKOTO.

24. 3axoH 6onpmux yncen. Teopema YeOrimena. Teopema bepnym.

Pasnen 10. OCHOBBI MAaTEMATHYECKON CTATUCTUKHA
1. IlpenmeT 1 OCHOBHBIE 3aJa4M MATEMATUYECKOU CTAaTUCTUKHU.




2. 'enepasibHast ¥ BEIOOPOYHBIE COBOKYITHOCTH CITyYaiHbIX BenuduH. [lepBudnas 00paboTka
BBIOOPOYHBIX JaHHBIX TPYNIHUPOBKA, IMOCTPOCHHE THUCTOTPAaMMbl pacHpeleleHHs] CIy4ailHbIX
BEJIMYMH.

3. DMmupuueckue WHTerpanbHas u auddepeHunanbHas QyHKIMM pacnpeneneHus. Mx
CBOKCTBA.

4. BbIOOpOYHBIE YHCIIOBBIE XapaKTEPUCTHKU CIIyYalHbIX BEIMYMUH (TOYEYHBIE OIICHKH)
TUCTIEPCUU, MATEMAaTHIECKOTO OXKHUIaHUs, KOI(PPHUIIMECHTOB aCHMMETPHUH, JKCIIecca, KOPPEISIIUH.

5. CratucTuyeckue OLEHKH MapaMeTpoB pacrpesesieHus (CYyIIHOCTh TEOPUU OLIEHWBAHHUS):
HECMEIIEHHOCTh, COCTOSTETHHOCTh, 3PPEKTUBHOCTH OI[CHOK.

6. ToueuHble OLIEHKH: BBIOOpOYHAS CpEIOHSSA, AMCIEPCHUS, CpeAHee KBaJpaTUYEeCcKoe
OTKJIOHEHHE.

7. TodeuHast oIleHKa TeHEePAIbHON CpeaHEH TI0 BHIOOPOYHOU CpEeaHEH.

8. ToueuHast orjeHKa reHepanbHOI nucnepcun. «McrnpaBneHHbIe» BEIOOpOYHAs TUCTIEPCHS U
CpellHee KBapaTHIE€CKOE OTKIIOHEHNE.

9. UntepBanbHble OlIeHKU. TOUYHOCTH OIleHKU. [loBepUuTenbHast BEpOSTHOCTb.

10. JloBepuTenbHBIN UHTEPBAJ IJIs1 OLICHKA MAaTEMaTUYECKOI0 OKMJIAHMS IPU U3BECTHOM U
HENU3BECTHOM O .

11. Pacnpenenenue CTprofeHTA.

12. [oBepuTelbHBIA MHTEpBAJI JJs OLEHKH CPEIHEKBAIPaTUYECKOTO OTKIOHEHUS
HOPMAaJIBHOTO paclpeaesIeHHs

3.4. O0pa3ubl KOHTPOJIbHBIX PA0OT MO TEMaM
Tema Nel. Matpuusl. Onpenesnresiu
1 3 -2 3 -1 1 2 3
1. Hanbl matpunel A=|0 -1 4 |, B=[2 1 ,C:( j

5 2 6 4 0 1.0 2

Berunciuts: 1) 24 + BC; 2) B' + C; 3) A%, 4) AB + 4B; 5) B + 3C.
2. BBIUUCITUTB CIEIYIONUE ONPEACITUTEIIH:

SR EEY
a2 5 I, 0) 1 2 1 s
1 -1 2 -
2 -1 3 4
3. Jlana matpuna: 4 :(_23 é) Tokasats, uto (A7) =4.
4. OnpenenuTs NP KaKUX A CyIIECTBYET MaTpuIla, oOpaTHas TaHHOM:
2 A -1
A=1 3 4

-1 1 1

5. Haiitu Matpuity, 0OpaTHyIO MaTpuIIe:
-1 3 1
A=|1 2 0].
3 -1 1

Tema Ne2. BekTopHas anredpa

JlaHBI KOOPAMHATHI YETHIPEX TOYEK:
A(L;-3; 1), B(2; 15 2), C(-1; 35 2), D(1; 1; 3)
Haiitu:
1) KOOpAWHATHI BEKTOPOB E,@, 24B +3CD ;
2) IUIMHBI BEKTOPOB AC, BD,2BC —3A4D ;



3) ckansapHOE MPOU3BEACHUE BEKTOPOB AB u AC ;

4) KOCHUHYC yIila MEKIy BEKTOpaMu BC u BD;

5) NpOEeKIHMIO BEKTOpa AB Ha HaIlpaBleHHE BeKTopa CD ;

6) BEKTOpHOE MPOU3BECHIE BEKTOPOB AB u AD;

7) momaas TpeyrojibHuka ABD;

8) cHHYC YIlIa MEXy BEKTOpaMH AB u CD;

9) cMenIaHHOE IPOM3BEACHNE AB - CD-b , TIie b=i — 2; +4k ;

10) o6veM mupamuast ABCD, nuHY BBICOTHI, ONMYIIIEHHOW U3 BEPIIMHBI B.

Tema Ne3. AnasimTr4yecKkasi reoMeTpusi Ha IVIOCKOCTH

1. lanbl KOOpAMHATHI BEPIIUH TpeyrojabHuka ABC:
AQ3; 2), B(—4; 3), C(-1; -2)

Tpebyercst cOCTaBUTh ypaBHEHUS:
1) cropons! AB;
2) menuanbl AK, TpoBeIeHHON U3 TOUYKHU A;
3) BbICOTBI BM, IpOBEICHHON U3 TOUKH B.
Crnenatp yepTex B cUCTEME KOOPAMHAT.
2. Jlano ypaBHeHHe KpuBOod 2-ro mopsaka. [IpuBecTu 3amaHHOE YypaBHEHHE K

KaHOHMYECKOMY BH]y, OIIPEACIIUTH TUII KPUBOW, HAWTH €€ XapaKTEPHBIC DIEMEHTBHI.

) 2x' =4~ 12x+ 16y — 6 =0;
2)3x*—6x—y+4=0;
3) Xt 4y2 — 6x + 8 + 5 =0, x2y-5=0 — HallTK TOYKHU MEpPECEUCHUSI KPUBON U 3aJaHHOMN

npssMoi. IIocTpouTs B MCXOIHON CUCTEME KOOPAUHAT.

Tema Ned. AnasmmTHYecKasi reoMeTpHs B IPOCTPAHCTBE

JlaHbl KOOpAMHATHI TOYEK — BepIIUH nupamuibl ABCD:
A(1; 3;6), B(2;2; 1), C(—1; 0; 1), D(—4; 5; -3)
Tpebyercs:
1) HaliTu ypaBHeHUE TI0CKOCTH rpaHu ABC
2) cocTaBUTh IapaMETPUUECKHUE YpaBHEHU MPsIMON AB;
3) cocTaBUTh KaHOHWYECKHE YPaBHEHUS BBICOTHI Ipamuibl DK, IpoBeIeHHON U3 BEPLIMHbI

4) HATH KOOpAMHATHI TOUKHU nepeceuenust DK u rpanun ABC;
5) naiitu yron S mexnay pedpamu AB u BC;

6) HaliTH yrou y Mexay peopom AD u rpanbio ABC.

Crenatp 4epTex MUPaMUIbI B CHCTEME KOOPMHAT.

Tema NeS. Ilpenen ¢pynxkuun
Beruncauts npenensi:

2 2 4
—X- . A9—-x-3
1) lim 22 =*=10 2) fim 25X F4 gy gy 22X T2
x=>-2 x2 +3x+2 x—0 353 +2x2 +5 x—>04/x+4 -2
02 x—1 2
4) lim sin“ 6x 5) lim [2;;—3} 6) lim 4x“ —5x+1
x>0 4x x—oo\ 2X +5 X—>0 3x_x2_2
i 2x% —x-1)? 8) lim Jx+1-Bx+1) gy fjy 120052x
7) lim X x—0 xsinx

x>y +2x2 —x=2

Tema Ne6. IlpousBognasi yHKUMHU U ee IPUMEHEHUe



1. HaiiTu npou3BOAHBIE MEPBOrO TNOpPsAKA TaHHBIX (YHKUMH, MCIONB3Ys IpaBHUiIa

BBIYUCIICHUSA IIPOU3BOJHBIX

4 1 _ . . 1
1) y=2x> ——+=+3/x; 2) y=+/x1g3x; S LE
XX 4—-3cosx
4) y = (sin x) '8, X = arcsin 2¢, 6) y = x + arctgy.
5) )= |
1-4¢%
2. BerancnuTh npenensl, UCNoib3ys npaBuio Jlonurans:
1) hm&' 2) lim x-sin— |
3 sin*(x — 3) x—0 X
3. IMoctpouts rpaduk pyHkmuu y = f(X), UCMONIB3Ys OOIIYIO CXEMY UCCIICIOBAHUS:
4x® —3x

4x* -1~
Tema Ne7. HeonpenejieHHbIN U ONpeAeIeHHBIA HHTErPaJIbl

1. BeuucinTh HeonpeAeIeHHbIE NHTETPAJIbL:

1 xdx
1) [3* +¥x ——)dx; 2) [( )d 3) [—=;
Joreh e “ff" e
4) [(2x-5)e> dx; 5) f _1=3x 4 6) Iz—
4x+8 —5x+6

2. Boruncnuth miomans GUrypsl, OrpaHu4eHHON JIMHUSAMU: ) = 2X — x2 , YV =—X.

Tema Ne8. KoMIIeKCHBIE YHCJIA
1. BIOMHUTB N€HCTBUS CIIOKEHUs, yMHOXeHus, nenenus ¢c KUzy =2+3i, zp =3-2i.

2. Pemiuth ypaBHEHUE X2 —4x.+5=0. Kopnuu nzo0pa3uth rpaguuecku paanyc-BeKTOpaMHu.

. -1
3. Bemonuute gevictBust Hag KU z = (—

20
1 j +i7g anrebpandeckoit popme. Pesynbrar
+1

3anMcarh B TPUTOHOMETPUYECKON U MTOKa3aTeNbHON opMax.
4. BemonanTs TEHCTBUSA z =6(cos 190° +isin 1900) :4(cos 40° +isin 400) B
TPUTOHOMETpHUECKOH (opMe. Pe3ynbraT 3anucaTh B IOKa3aTENbHOM U anredpandyeckoil popmax.

5. Pemuth ypaBHEHHE xt2=0. Kopuu npezacraButh Bo Bcex Tpex (popmax U U300pa3uTh
rpau4ecKu paanyc-BeKTOpaMHu.

Tema Ne 9. ®yHKIMM HECKOJBLKHX NePEeMEHHbIX
1. Haittu monusiit quddepenuman GpyHKuun u=cos’(x’y+y°z" + zx).
2. Haiitu nuddepenman 2-oro nopsaka GyHKIUU z=sin(x )y~ — ).
3. HaiiTu yacTHBIE TPOU3BOAHBIE OT CIOKHON QYHKIUU 1O U, V: Z =X )
y = sin’(u-2v).
4. HaiiTy 4acTHBIE POM3BOIHBIC OT HESIBHOM (YHKIHH 10 X, y: €7 + (x+y)° — yz° = 0.
5. UccnenoBath Ha 3KCTpeMyM (PYHKIUIO Z = V2 Xt — 4xy + 9y2 +3x — 14y + 1.
6. UccreioBaTh Ha yCIOBHbII 9KCTpeMyM (GYHKIHIIO z = x° + ) 1pu x + y = 3 (x>0, y>0)
MetooM Jlarpanixa.

, TIe x = cos>(u+v),

Tema Ne 10. YucsioBbie psiibl



HccnegoBaTh Ha CXOAUMOCTD YHCIOBBIC PAAbL

0 1 0 3 s _ n

n=1 n=1 n=1 2n+1
“ 2n—1 2 (-1)"n ® 2n+1Y
4 5 ~ 7 - _1\"
); n! );411—1 6) ;( D (nz_,.zj
o0 (_l)l’l
7 7
);2n+1

Tema Nell. [InddepeHunaibable ypaBHEHHUs EPBOIo MOPSIAKA

1. Haiitu ob1uee pemenue nugdepeHuaibHbIX ypaBHEHUN:

2
6) »' —“yx”.

a) ¥ =y’x+4x+y° +4,

2. Haiitu o6miee pemenue auddepeHnanbHbIX YPaBHEHUN:

a) y'—Z:x3, 0) y'+Z:e2x.
x X
3. Haiitu o61uee peuienue nugdepeHuaibHbIX ypaBHEHUM:
2
a) y’—Z:y3lnx, 0) y’+Z= 2y :
X x x +4

Tema Nel2. uddepennuaibHble ypaBHEeHUs] BTOPOTo MOPSAIKa

1. Haiitu o6miee pemenue nuddepeHuaibHbIX YpaBHEHU:
a) y'=1-2x-x, 6) y" =6cos2x+1.
2. HaiiTu yacTHoe peuieHue nudQepeHnanbHOro ypaBHeHU:
y'xlnx =y, y(e)=4,y'(e)=1.
3. Haiitu o61uee peuienue nugdepeHuaibHbIX ypaBHEHUM:

a) y"+y"+2y'=0, 6) v -81y=0.
4. Haiitu obmiee pemenue qudepeHnnanbHbIX YpaBHEHUN:
a) y"+10y"+25y =2e™", 0) y"+9y=2cos3x.

5. Haiitu pemenue 3agauu Komm:
y"+y=3sinx+2cosx, (0)=0,yy'(0)=1.

Tema Nel3. Teopusi BeposiTHOCTEH H MATEMATHYeCKasi CTATHCTHKA

1. B rpynne 16 crynenTok u 6 cryneHtoB. HaillTu BEposSTHOCTH TOTO, UTO CPEAM UETHIPEX
HayTraJ BHIOPAHHBIX yYalIUXCcs OKa)XeTcs OJHA CTYJEHTKAa U 3 CTyJeHTa.

2. Cpenu coTpyqHUKOB (hupMbl 28% 3HAIOT aHIVIMHCKUM s13bIK, 30% — Hemeukuil, 42% —
bpany3ckuil; anrauiickuii 1 Hemeukuit — 8%, anrauiickuit u ¢panumysckuii — 10%, Hemeukuii u
¢panuysckuit — 5%, Bce Tpu s3bika — 3%. HaiiTu BepoSITHOCTH TOro, 4TO CllydyailHO BbIOpaHHBIN
COTpYAHHMK (UPMBI: a) 3HACT AHTJIMUCKUN WJIM HEMEIKWi; 0) 3HaeT aHTJIUHUCKUH, HEMEIKUN WIIH
(GpaHILy3CKMii; B) HE 3HAET HU OJMH U3 IEPEUNCICHHBIX SI3bIKOB.

3. B wmarasuHe HMEIOTCA B MNPOAAXe OJHOTUIIHBIE W3JENHS, H3FOTOBJIEHHBIE ABYMS
3aBojgamu. 3aBogoM Nel msrorosieHbl 60% wu3aenuii, a oCTalbHbIE M3TOTOBJIEHBI 3aBOJOM Ne2.
3aBoa Nel B cpenHeM BbimyckaeT 2% Opaka, a 3aBoa Ne2 — 5% Opaka. KakoBa BeposiTHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3/JeJI1e OKaXeTcs OpaKkOBaHHbBIM?



4. TIpou3BOAUTHCS UCIIBITAHUE TSATH MPUOOPOB, KAKIBIM U3 KOTOPBIX BBIXOJIUT U3 CTPOS C
BepoaTHOCcThIO 0,1. HailT BeposTHOCTH TOrO, YTO XOTS ObI JBa MpuOOpa BHIMAYT U3 CTPOS IpH
WCIIBITAaHUH.

5. ®@abpuka Bbimyckaer 70% wuzgenuil Beicuiero copra. HailiTu BeposITHOCTH TOTroO, 4TO B
naptuu u3 1000 n3nenuii yucio nepBOCOPTHBIX 3aKI0YEHO Mexay 652 u 760.

6. Haiitu maremarnueckoe 0’KMIaHHE, TUCIEPCHUIO U CPEJIHEE KBAIPATUUECKOE OTKIOHEHUE
CIIy4ailHOM BEJIMYMHBI, 3aJaHHON 3aKOHOM PacIpeaeICHUs:

X 2 3 5
p 0,1 0,6 0,3

7. HenpepsiBHas cilyyaiiHas BeJMYMHA 3ajaHa (pyHKLMEH pacupeleseHHs BepOsSTHOCTEH
F(x). TpeOyercsa: a) HAWTH IUIOTHOCTh pAacHpeleieHUs BeposTHOCTeH flx), ©0) HalTh
MaTeMaTHYeCKOe O)KMJIaHUE, TUCIEPCUI0, CPEJHEE KBaJIpaTHMUeCKOe OTKIOHEHHUE; B) BBIUUCIMUTH
BEPOATHOCTH MOMAaJaHusl cay4yailHOW BenuuuHbI B MHTEepBai (1; 4); 1) mocTpouts rpaduku GyHKIUH
pacnpenenenus F(x) v MIOTHOCTH pacrpeaeneHus f(x).

0, tnex <0,

2

X
F(x)=4—,rtme0<x <5,

(%) Y

1, toe x > 5.

Tema Nel4. OcHOBBI MATEMATHYECKOH CTATHCTHKH

W3pectnsr X, X,,..., X, —pe3ynpTarbl HE3aBHUCHMBIX HAOIIOAEHUI HaJ CllydailHON

BEIIMYHMHOMN X.
3aganue

1. CrpynnupoBaTh 3TH JaHHbIE B UHTEPBAJIbHYIO Ta0IHILY.

2. [TocTpouTh THCTOrPaMMY, TIOJIUTOH YACTOT M SMITUPUUCCKYIO PYHKIIUIO paCIIPECIICHHS.

3. HaiiTu 1 mocTpouTh MOy U MEUAHY.

4. HailTu HECMEIEHHYIO OILICHKY MaTE€MaTHU4YEeCKOrOo OXHUJAHUS W JAUCIEPCUU CIy4alHOM
BEIIMYHMHBI X.

5. Halitu uHTEpBaNbHBIE OLEHKH MAaTEMaTUYECKOTO OXHUJAHWUS W JUCIIEPCUU CIydalHOU
BEJIMYMHBI X ¢ HaICXKHOCTBIO ¥ = 0,99 u ¥ =0,95.

4. METOJMYECKHE MATEPHAJIBI, OINPEAEJSIONINE ITPOIELYPHI
OLIEHUBAHMS 3HAHMM, VYMEHHWH, HABBIKOB MW (MWJIH) OIBITA
JEATEJBHOCTH, XAPAKTEPHU3YIONINX STAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIUI

Jlexuyy OLIEHMBAIOTCA IO MOCELIAEMOCTH, AKTUBHOCTH, YMEHHMIO BBIICIHUTH TIJIABHYIO
MBICJIb.

[IpakTnueckue 3aHATHS OLEHUBAIOTCA II0 CAMOCTOSITEIBHOCTH BBINIOJIHEHUSI DPalOTHI,
IpaMOTHOCTH B 0(OPMIICHUH, IPABUIBHOCTH BBIITOJIHEHHUS.

CamocTrosTenbHass paboTa OLEHUBAETCS IO KAdyeCTBY M KOJMYECTBY BBINOJIHEHHbIX
JOMAIHUX WIH KOHTPOJBbHBIX PabOT, IPaMOTHOCTU B O(hOPMIIEHUH, TPABUIILHOCTH BBITIOTHEHUS.

[IpomexyTouHas aTTecTanys IPOBOIUTCS B popMeE 3a4eTa U 3K3aMeHa.

Jlns mosyyeHMsl 3a4eTa M SK3aMeHa CTYIEHT O4yHOW (hopMbl 00ydeHUs JOJDKEH B TEUEHUE
ceMecTpa aKTUBHO MOCEIIATh JEKLIUU U IPUHUMATh y4acTHE B 00CYXJIEHUH BOIIPOCOB KaCAOLINXCS
M3y4aeMOM TEMBI, BBIIOJHUTH U 3AILUTUTH OTYETHI 10 IMPAKTUYECKUM 3aHATUAM.



Jlig nmostydeHus 3ayeTa M SK3aMeHa CTYIEHT 3a04HOM Gopmbl 00yueHuUs JOKEH HalucaTh
KOHTPOJIbHYIO paboTy, aKTUBHO IOCEIATh JIEKIIUM U IPUHUMATh y4acTHe B 00CYKJICHUH BOIIPOCOB
KaCaloLUXCsl U3y4aeMON TEMBI, BBIIOJIHUTD U 3aLUTUTh OTYETHI 110 MPAKTUYECKUM 3aHATUSM.

Kpurepuu oueHku 3adyera M 3K3aMeHa MOTYT ObITh IOJY4YeHbI B TECTOBOH (opme:
KOJIMYECTBO OauIOB  WJM  yIOBJIETBOPUTENBHO, XOPOLIO, OTAMYHO. g  MOoiydeHus
COOTBETCTBYIOIIEH OLICHKU Ha 3a4€Te U DK3aMEHE 110 KypCy HUCIIOJIb3YETCsl HAKONUTENIbHAs CUCTEMA
0anbHO-PEUTUHIOBOM pabOTHI CTYAEHTOB. MITOroBas olieHKa CKJIa[bIBAETCA U3 CYMMBbI OaJlJIOB MU
OLIEHOK, IOJIyYE€HHBIX 10 BCEM pa3lielaM Kypca MU CyMMbl OajuloB IMOJYyYEHHOH Ha 3adyere U
JK3aMEHE.

Tabnuna 4.1 - Kputepuu OLEeHKH ypOBHS 3HaHUM CTYAEHTOB C MCIIOJIb30BAHMEM TECTa Ha
3a4yeTe M HK3aMeHe M0 y4eOHO! AUCHUIIINHE

Ouenka XapaKTepUCTUKU OTBETA CTYJCHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopo11o 71-85 %
Y 10BJIETBOPUTEIHHO 51-70%
HeynoBnerBopurenbHo Menee 51 %

OneHka  «3ayT€HO»  COOTBETCTBYET  KPUTEPHUSIM  OLEHOK OT  «OTJIIMYHO» [0
«yIlOBJIETBOPUTEIBHO.
OreHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HE YJOBIETBOPUTEILHOY.

KomnyectBo GaiioB M OIEHKA HEYIOBJIETBOPUTEIHHO, YAOBJIETBOPUTEIBHO, XOPOIIO,
OTJIMYHO ONPEAEISAIOTCS MPOrPaAMMHBIMU CPEJICTBAMU 110 KOJUYECTBY IMPaBHIBHBIX OTBETOB K
KOJIMYECTBY CITYy4aiiHO BHIOPAHHBIX BOIIPOCOB.

Kputepuu onieHnBaHUs KOMIETEHLUH CleyoIue:

1. OrBeThl MMEIOT MOJNHBIE peuieHus (¢ npaBWIbHBIM oOTBeTOM). HWX conepxkaHue
CBHJIETEIILCTBYET 00 YBEpEHHBIX 3HaHUAX oOOydalolerocs ¥ O €ro YMEHUM pelarhb
npoQecCuOHANbHBIC 33/1a4H, OLICHUBAETCS B 5 OAJIJIOB (OTIMYHO);

2. boniee 75% OTBETOB UMEIOT IOJIHBIE PELIEHHUs (C IPABUIBHBIM O0TBETOM). MIX coneprkaHue
CBHJIETEIILCTBYET O JOCTAaTOYHBIX 3HAaHUAX OOyYaromerocs ¥ €ro yMEHHH pelarhb
npodeccuoHaIbHbIC 3a/1aun — 4 OGayuia (XopoIo);

3. He menee 50% OTBETOB MMEIOT IOJHBIE pelIeHUs (C NMpaBUIbHBIM OTBeTOM). Mx
COJIep)KaHUE CBUJETENbCTBYET OO0 YIOBJIETBOPUTENBHBIX 3HAaHUAX OOYy4YaloLIErocs U O €ro
OrpaHUYEHHOM YMEHHHM pemarh Npo(ecCHOHANbHBIE 3a/aud, COOTBETCTBYIOIIUE €ro Oymymei
kBanuukauu — 3 6amia (ya0BJICTBOPUTEIHHO);

4. Menee 50% OTBETOB HMEIOT pEIIEHHS C MpaBUIbHBIM OTBEeTOM. WX conepkaHue
CBHJIETEJILCTBYET O CJIa0bIX 3HAHMAX oOOydaromerocs M O €ro He YMEHMM pellaTh
npodeccuoHanbHble 3a1a4u — 2 6aia (Hey10BIETBOPUTEIBHO).



