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1. IEPEYEHb KOMIIETEHIIM C YKA3AHUEM DTAIIOB UX ®OPMHUPO-
BAHHSA B IPOIIECCE OCBOEHHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

B pesynbrate ocBoenus OITOII GakanmaBpuara o HampasiaeHuio o0ydeHus 38.03.02 Me-
HCIXMCHT, O6y‘IaIOHlHI>'IC$I AOJIKCH OBJIAZACTDH CICAYIOIUMU PE3yJibTaTaMU 06y‘-IeHI/I$I 10 JucCHu-

mHe «MaTteMaTHKay:

Ta6mmma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS TUCITUTIINHBI

Kox u Hanmenosa-
HYE KOMIIETEHIINN

Kox u HanmenoBanue
WHJIMKATOpa JOCTHKE-
HUS KOMIIETEHIIUNA

[lepedeHb IaHUPYEMBIX PE3YJIbTAaTOB 00yUe-
HUS 110 JUCLIUILINHE

OIIK-2. Cnocoben
OCYIIECTBIISATH cOOp,
00paboTKy M aHAIH3
IaHHBIX, Heo0Xo-
IUMBIX I peLle-
HUSl TTOCTaBJICHHBIX
YIPaBIECHUYECKUX
3a7a4, C WCIOJB30-
BaHHWEM COBpEMEH-
HOTO WHCTPYMEHTa-
pUs U HMHTEIUIEKTY-
albHBIX  WHpOpPMa-
IUOHHO-
AHAJIUTNYCCKUX CHU-

OIIK- 2.1. BeiOupaer
U HCIONB3YeT aJieK-
BaTHBIC  COJICPIKAHUIO
po¢eCCUOHATBHBIX

3aa4 MeToasl cOopa,
00paboTKKM W aHaIm3a
MaHHBIX, HEO0XO0IU-
MBIX JUIA  pEIICHUS
yIpaBICHYCCKHUX 33124

3HATB: TEOPETUYECKHE U MPAKTHUYECKHUE OCHO-
BBI IIOJIOKECHHMH, 3aKOHOB U METOJOB JIMHEHHOMN
anreOpbl, aHATUTUYECKON TeOMETPUH, MaTeMa-
THYECKOTO aHalin3a, TEOPHH BEPOATHOCTEH U
MaTeMaTHHGCKOﬁ CTaTUCTHUKH, H€O6XO,Z[I/IMBIG
JUTSL pEIICHUs YIIPaBICHYECKUX 3a71a9

yMeTb: HpI/IMeHﬂTL MATEMATUYCCKUEC METOAbI
MPU PEIICHUHU THUIIOBBIX YIPABICHYECKUX 3a-
nad: coop, 00paboTKa U aHAIHU3 TaHHBIX
Baanerb: metomamu cbopa, 00pabOTKH W aHa-
Jn3a JaHHBbIX, HGOGXOI[I/IMBIX JJI pemeHI/m
YIPaBJICHUYECKUX 3a7ad, KOTOpbIe, B JadbHEM-
meM, IIO3BOJIAT HO.Hy‘-II/ITb CO,Z[ep)KaTeJIbHyIO
MHTEPIPETALUIO TOTYYEHHBIX PE3YILTaTOB

CTEM

OIIK - 2.2. IIpoBogut
CTaTUCTUYECKYIO  00-
paboTky M aHanIM3a
nHpopManuu, HE0OXO-
JUMOW I  pELICHUS
MOCTABJICHHBIX YIIpPaB-
JCHYECKUX 3aj1ad, ¢
UCIOJIb30BAaHUEM  CO-
BPEMEHHOTO  HHCTPY-
MEHTapus U UHTEIJIEK-
TyaJbHBIX  HH(pOpMa-
LIUOHHO-
AHATTUTHYECKUX
cTeM

CH-

3HaTh: MaTeMaTH4YECKHUE OCHOBBI PabOTHI C HH-
dbopmarieii, TEOPUIO0 BEPOSITHOCTEH W CTaTH-
CTHYECKHE METOJIbl O00pabOTKH HKCIEPUMEH-
TaJBHBIX JIAHHBIX, MOJIYYCHHBIX B XOJI€ HCCIIe-
JIOBaHUS

YMeTh: UCIONIB30BATH METOJBI KOJIWYECTBEH-
HOTO M KA4eCTBEHHOTO aHalu3a HWH(pOpMaluu
IpU TPUHATAN YIPaBICHYECKUX PEIICHHH,
POCKTHPOBATh M CO3/IaBaThb 3KOHOMHMYECKHE,
¢uHaHCOBBIC " OpraHHU3aUOHHO-
yIpaBJIEHYECKUE MOJICNH, AJANTUPOBATh CY-
IIECTBYIOIINE MOJIETH K KOHKPETHBIM 3aJadam
MEHEPKMEHTA U Pa3BUTHUS OPraHU3aINH
BiajgeTh: MeTO1aMH KOJMUYECTBEHHOTO M Kade-
CTBEHHOTO aHaln3a WH(POpPMAaLUHU, HEOOXOAU-
MOH JUT PEeIIeHHs OCTAaBJICHHBIX yIpaBiIeHYE-
CKMX 3a/a4 C HCIOJb30BaHHEM MaTeMaTH4e-
CKOT0 HHCTPYMEHTapHsl




2. OMMIMCAHUE MMOKA3ATEJIEM U KPUTEPUEB OIIEHUBAHUS KOMIIETEHIIMI HA PA3JIMYHBIX TAIIAX UX ®OP-
MHUPOBAHMUSA, OIIMCAHUE IIIKAJI ONEHUBAHUSA

Tabmuua 2.1 — ITokazarenu U KpUTEPUH OIpeesieHHs] ypOBHS ¢(HOPMUPOBAHHOCTH KOMITETCHIIUH (MHTErpUPOBAHHAS OIICHKA YPOBHS C(OpMHU-
POBAaHHOCTH KOMITETCHIIHN )

Kon n HaumeHoBaHue
I/IH,Z[I/IKaTOpa JOCTHUIXKEC-
HHUS KOMIIETEHIINH

[Inanupyemsle pe3yib-
TaThl O0y4YCHHS

OrneHka ypoBHs ¢(hOPMUPOBAHHOCTH

HEYJIOBJIETBOPUTEIHHO

yIIOBJIETBOPUTEILHO

XOPOIIO

OTJIMYHO

OIIK- 2.1. Beibupaer u
UCTIONIB3YET a/IeKBaTHBIC
COoZIep KaHuI0 TMpodeccu-
OHAJIBHBIX 33]]a4 METOJIbI
coopa, 00paboTKH U
aHaJIM3a NaHHBIX, HE0O-
XOAUMBIX JIJISl PELICHUS
yIIpaBICHYECKHX 3a1a4

3HaTB: TEOpETHUUECKUE U
MPAKTUYECKUE  OCHOBBI
MOJIOKEHHUH, 3aKOHOB H
METOJIOB JIMHEHWHOU aJl-
reOpel, aHAIUTUYECKOM
reoMeTpuu, MaTeMaTH-
YEeCKOro aHajuza, Teo-
pUM BEPOSITHOCTEN U Ma-
TEMaTUYECKOM CTaTu-
CTHKH, HE00XO0aMBIE
JUISL pELLeHUs yIpaBieH-
YeCKHX 3aJa4

[IpoGenbl B 3HAHUAX
OCHOBHOTO npo-
IrPaMMHOTO Marepua-
7a, TPUHIUTHAIBHBIC
OmMOKH TpPH OTBETE
Ha BOTIPOCHI U B pellie-
HUY 3a/1a41

3HaHUE  OCHOBHOTO
MIPOTrpaMMHOTO Marte-
pHana B MHHHMAJIb-
HOM o00BeMe, IIO-
TPEMIHOCTH HEIIPHUH-
[IATTAATIEHOTO  Xapak-
Tepa B OTBETE Ha BO-
MpPOCHl U B PEIICHUU
3aJaunu

[lonHoe 3Hanme mpo-
rPAMMHOI0 Marepua-
Ja, YCBOGHHE OCHOB-
HOW JUTEpaTypbl, pe-
KOMEHJOBaHHOU B
nporpamme, Hajaudue
MaJ03HAYUTEIbHBIX
omuOOK B pEHICHUH
3a/1aud, WJIK HEJO0CTa-
TOYHO IIOJIHOE pac-
KpPBITHE  COJEP KAHUS
BOITpOCA

OTnuyHOe 3HAHUE OC-
HOBHBIX TIOHSTHUH  CO-
BPEMEHHOM BBICLIEN Ma-
TeMaTUKH  (BCECTOPOH-
Hee, CUCTEeMAaTHYeCKOe U
IyOOKOE€ 3HaHUE TIPO-
rPaMMHOTO Marepualia,
YCBOCHHE OCHOBHOW U
JIOTIOJTHUTEILHON  JTUTE-
paTypsl, MIPaBUJIIbHOE
pelieHue 3a1a4un)

YMerb: IpUMEHATH Ma-

YacTUYHO OCBOEHHOE

B wenom ycremHoe,

B uenom ycnemHoe,

YMeHHe B COBEpLICH-

TEMaTUYECKHE METOJbl | yMEHHE  MPHUMEHSTh | HO HE CHUCTEeMaTH4e- | HO Cojep)Kallee OT- | CTBE MPHUMEHSTh MaTe-
IpU pEIICHUHM THUIIOBBIX | MAaTEMaTHYECKHE Me- | CKU OCYIIECTBIIEMOE | JeJIbHbIe MpOOeNbl B | MAaTHUECKUE METO/IbI
yIpaBICHUYECKUX 3a/1ad: | TOABI JUIsl pELICHUS | YMEHUE TPUMEHATh | yMEHUU  MPUMEHSATH | IPU PELICHUH THUIIOBBIX
cbop, 00paboTKa W aHa- | THIOBBIX YIpaBJCHYE- | MATEMAaTUYECKUN WMH- | MATEMaTUYECKHE Me- | YIPaBICHYECKUX 3aa4
JIN3 JaHHBIX CKHUX 3a/a4 CTpyMEHTapuil  JJid | TOABl [ pelleHus

pElIeHNs YOpaBl€H- | YIPABICHYECKUX 3a-

YECKHUX 3aJa4 Jad
Baagers: Meronamu | Mmerorcs rpyosie | Umeercs Muuumans- | [IpogemonctpupoBa- | OTiIM4YHOE BiIaJEHUE Ma-
coopa, 00pabOTKM W | OIMOKM TIpH BJIaJie- | HBII HAOOp HABBIKOB | HBI 0a30BbIe HABBIKM | TEMATHUYECKUMH  METO-
aHanmu3a JaHHBIX, HE0O- | HUM MaTeMaTHYeCKHU- | P HWCIOJIb30BAHUU | HCIIONB30BAaHUS ~ Ma- | JaMH  (CaMOCTOSATEINb-
XOJIUMBIX Ul pEIICHUs | MU METOJaMH, HeoO- | MaTeMaTUYECKUX Me- | TEMaTHUYeCKUX METO- | Hblii BhIOOp METOAOB M
yIpaBJIEHYECKUX 3a/a4, | XOAUMbBIMH JJIsl pelle- | TOA0B, HEOOXOAUMBIX | IOB,  HEOOXOAMMBIX | CIIOCOOOB pelIeHus,




KOTOpblE, B JalibHEH-
ieM, ITIO3BOJIAT HOJIy-
YUTh  COJIEPYKATEIbHYIO
UHTEpPIpETAlN0  MOJy-
YEHHBIX PE3YJIbTATOB

HHA THUIIOBBIX YIIpaB-
JICHYCCKHUX 3aaa4

JUISL pelIeHUs YIpaB-
JICHYECKHUX 3a]a4

JUISL pelleHusl yIpaB-
JICHYECKHUX 3a]a4

cOop, aHanmu3, CHCTEMa-
TH3aMsT U 000OIIcHUE
HEOOXOIMMEIX  JAHHBIX
IS MaTeMaTHUYECKOM
MMOCTAaHOBKH W PEIICHHS
SKOHOMUYECKHUX 3a]1ay4)

OIIK - 2.2. [IpoBogut
CTaTHUCTUYECKYIO 00pa-
OOTKy ¥ aHaJu3a UH-
dbopMmaruu, He0OX0aU-
MOU JIJIs1 pEIEHUs T10-
CTaBJICHHBIX yIPaBJICH-
YeCcKHUX 3a/1a4, C UCTOJIb-
30BaHHEM COBPEMEHHOTO
WHCTPYMEHTapus U UH-
TEJUIEKTYaJIbHBIX UH-
dhopmarmoHHo-
AQHATUTUYECKUX CUCTEM

3HaTh: MaTeMaTHYECKHE
OCHOBBI pPalOTBI C WH-
dbopmarmeit, TeOpuio Be-
POSATHOCTEN U CTaTUCTHU-
YEeCKHe METOJbl o0pa-
OOTKH SKCHEPUMEHTAIb-
HBIX JaHHBIX, IOJY4EH-
HBIX B XOJIe¢ HMCCIIEI0Ba-
HUs

Huzkuii YPOBEHD
c(hOpMUPOBAHHOCTH
MaTeMaTHYeCKUX  Oc-
HOB paboOThI ¢ HHPOP-
Malen, Teopunu Bepo-
SITHOCTEX M CTATUCTH-
YeCKHUX METOIOB 00-
pabOTKH 3KCIEPUMEH-
TaJbHBIX JTAHHBIX, HE-
00XOIMMBIX IS aHa-
JU3a YIpaBICHYECKUX
3amaq

B ocHoBHOM 3HaHus
NPOSIBIISIFOTCS, OJIHA-
KO NPECTABIISIOT
co00i1 pa3po3HEHHOE,
MIOBEPXHOCTHOE M HE
CHCTEMaTH3UPOBAH-
HOE TPE/ICTABICHUE O
MaTeMaTHYECKUX OC-
HOBax paboThl C WH-
dopmanueit s pe-
IICHUSI  TIOCTaBJICH-
HBIX YIPABICHUECKUX
3aa4

Hannuune TBEPABIX
3HAaHUW TpPU HEIOCTa-
TOYHO YBEPEHHOM
BIIQJICHUU HEKOTOPbI-
MH MaTeMaTHYCCKUMH
OCHOBaMH, 3aKOHaMH
U MeToJdaMu sl pe-

I'myGokue u BcecTOpoH-
HUE 3HAHUS, TOCTATOYHO
yBepEeHHOE BJIaJICHUE
BCEMHU TIOHATHUSIMH U Me-
TogaMu  TPOQPUIBHBIX
pa3nenoB  MaTeMaTHKH,
HEOOXOIUMBIX JUIsl pe-
IICHHS YIIPABICHYECKUX
3agaq

YMmerb: UCIONB30BaTh
METOJbl  KOJIMYECTBEH-
HOTO W KaueCTBEHHOTO
aHanu3za  HWHGOPMAIIHT
Opy TPUHITHUA YIIPaB-
JIEHYECKUX  PEIICHUH,
MPOEKTUPOBATh U  CO-
3/1aBaTh SKOHOMMYE-
CKue, (PUHAHCOBBIE H
OpraHU3aIMOHHO-

yIIPaBICHUYECKHE MOJIe-
JHM, aJanTupoBaTh Cy-
HIECTBYIOIINE MOJEITH K
KOHKPETHBIM  3aJjauaM

Husknii ypoBeHb yme-
HU TOPUMEHSATh OC-

HOBHBIC IIOHATHUA H
CHUMBOJIbI KOJIn4e-
CTBCHHOI'O M  Kadc-
CTBCHHOTI'O aHaJIu3a

JUTSl BBIPQKEHUS KOJIU-
YEeCTBEHHBIX M Kade-
CTBEHHBIX OTHOIIICHUM
B YIPaBJICHUYECKUX
3ajayax  rnpogeccro-
HaAJILHOW  JeATENILHO-
CTH Ha OCHOBE 3HAHUM
npopUIBHBIX  pasje-

Hamnume OCHOBHBIX
YMEHHH, OJHAKO H0-
MyCKaIOTCSl  OT/AEIIb-
HbIE OIIMOKH M IIO-
TPEIIHOCTU MPU TPO-
eKTHPOBaHHUH W CO-
3JaHUH DYKOHOMUYE-
CKHX, ()MHAHCOBBIX U
OpraHU3aIMOHHO-
YIPABICHUYECKUX MO-
JIenel ¢ HCIOJIb30Ba-
HHUEM COBPEMEHHBIX
UHTEIJIEKTYaTbHBIX
nH(OpPMaIMOHHO-

LIEHUsI  yIpaBJeHYE-
CKHUX 3aJa4
VYBepeHHbIE  yMEHUSA

MpU  CTATUCTUYECKOM
o0paboTke U aHanmm3e
uHpopmaruu, B CO-
BCPIICHCTBOBAHNU U
peanu3ali  HOBBIX
METO/IOB peleHus
yIpaBICHUYECKUX  3a-
Jad, HO TPU TOM JI0-
MyCKAalOTCs  Hapylle-
HUS TOCJIEI0BATEINb-
HOCTH JEUCTBUH U
HEJ0OCTATOYHO TOJIHOE
MCIOJIb30BaHNE TOHSI-

YMeHHe B COBEpLICH-
CTBE IPOU3BOAMUTH CTa-
TUCTHYECKYI0 00paboT-
Ky U a”Haim3 uH}popMma-
WU, HEOOXOOUMOM A
pelIeHHs] OCTAaBIEHHBIX
yIpaBIEHYECKUX 3ajad,
C HCIIOJIb30BaHUEM CO-
BPEMEHHOTO UHCTPY-
MEHTapHusi U HHTEIUICK-
TyaJbHBIX HH(pOpMAIH-
OHHO-aHAJIUTHYECKUX
cHCTEM




MEHE/DKMEHTa M pa3BH- | JIOB MAaTEMaTUKHU AQHAJTUTUYCCKUX  CH- | THM, CBOMCTB M OIpe-
THUS OpraHA3aluu CTeEM JeNeHnit  TpoQuIIh-
HBIX pa3JeioB Mare-
MaTUuKun
Baaners: Merogamu ko- | Huskuit ypoBeHnb Bia- | Bnagenue matemaru- | [IpogemoncTpupoBa- | YBepeHHOE BJIaJCHUE
JIMUECCTBCHHOI'O MW Kadec- | ICHUsA OCHOBHBIMH | YCCKUMU IIOHATHUSIMU | HBI 62130BBIC HAaBBIKH | OCHOBHBIMHU MeToAaMu
CTBEHHOI'O aHaju3a WH- | METOJaMU KOJIMYe- | KOJJMYECTBEHHOIO M | BJIAJCHHS OCHOBHBIMU | KOJMYECTBEHHOIO M Ka-
(1)OpMaI_II/II/I, HCOGXOI[I/I- CTBCHHOTI'O n Kaydec- | KAUECTBCHHOI'0O aHa- | METOdaMHU KOJINYEC- | HCCTBCHHOT'O aHaJn3a
MO I pEIICHUs T0- | CTBEHHOTO aHanu3a | Tu3a  WHGOPMAIMH, | CTBEHHOTO M Kade- | Vi1 pEeUIeHUs TOCTaB-
CTaBICHHBIX YIpaBJICH- | MHPOPMALMU, HEOO- | CTPYKTYpaMu U | CTBEHHOTO  aHaju3a | JICHHBIX yIIpaBiIeHYE-
YECKHMX 3a/Ja4 C WCIOJb- | XOAUMOW JUIsl pelle- | OmpeaesieHussMH, HO | HHGOPMAaIMK, He00- | CKUX 3a7a4 C HCIOJb30-
30BAHHUEM MaAaTcMaTnuydc- | HUA IIOCTAaBJICHHBIX HpI/I 3TOM HpOSIB.HSIeT- XO,Z[I/IMOI\/'I JJIs1 peme- BaHHUEM COBpeMeHHOFO
CKOT'O MHCTPYMEHTApHs | YIpaBICHYECKUX  3a- | ¢ (parMeHTapHOCTh | HUSI ~ TMOCTaBJIEHHBIX | MATEMAaTHYECKOTO  WH-
Ja4 C HCIIOJIBb30BAHHU- | © HCIIOCICA0OBATCIIb- ynpaBnquGCKHx 3a- CTp}IMeHTapI/ISI U HUHTCII-
€M MAaTeMaTH4ecKOoro | HOCTh, OIIMOKH U | Jad JIEKTyalbHBIX HH(OpMa-
I/IHCTPYMCHTapI/ISI HEOOYCTHhI B HpO- IMMOHHO-AHAJINTUYCCKUX
CTCUIINX  TPUKIIA[I- CUCTEM

HBIX 3aJadax




Onucanue mKaabl OLICHUBAHMS:

1. OueHka «HEYAOBIETBOPUTEIBHO» CTABUTCSA CTYIEHTY, HE OBJAACBIIEMY HU OJHUM W3
AIIEMEHTOB KOMIIETEHIMH, T.€. OOHApPYXHUBIIEMY CYIIECTBEHHbIE MpPOOEIbl B 3HAHMHM OCHOBHOTO
IPOrpaMMHOI0 MaTepuana Mo JUCHUILIMHE, JOMYCTHBIIEMY MPUHLIUIUAIBHbBIE OIIUOKH MPH MpH-
MEHEHUU TEOPETUYECKHX 3HAHUM, KOTOpBhIE HE MO3BOJSAIOT €My MPOAOIDKUTH O0yYCHHE WM TIPH-
CTYHNHUTh K NPAKTUYECKOH HEATEeNbHOCTH 0€3 JONOJHUTEIbHON MOATOTOBKM MO JAHHOW AMUCIU-
IIJIUHE.

2. OueHKa «yAOBIETBOPUTENBHO» CTABUTCA CTYACHTY, OBJIAJCBIIEMY JIEMEHTaMU KOMIIE-
TEHLIMH <«3HaThb», T.€. IPOSIBUBILEMY 3HAHUS OCHOBHOI'O IIPOIPaMMHOI0 MaTEpHUalIa 110 JUCLUIIIINHE
B 00BbeMe, HEOOXOAUMOM ISl MOCIIEAYIOIIEro O0yUeHHsl ¥ MPEACTOALIEH NMPaKTHUECKOW IesTelb-
HOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHIOBaHHOW JINTEPAaTypOH, AOIYCTUBIIEMY HETOYHOCTU B
OTBETE HA HK3aMEHE, HO B OCHOBHOM 00J1aJat0I1eMy He0OXOAUMbIMH 3HAHUSAMMU JUISl UX YCTPaHEHHUs
IIPU KOPPEKTUPOBKE CO CTOPOHBI 3K3aMEHATOPA.

3. OneHka «XOpoOLIO» CTaBUTCS CTYACHTY, OBJIAACBIIEMY JJEMEHTAMH KOMIIETEHIIUU
«3HATb» U «YMETb», NPOSBUBIIEMY II0JHOEC 3HAHHME MPOrPAMMHOIO MaTepuala 0 JUCLUILIIUHE,
OCBOMBILIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JUTEpaTypy, OOHApyKUBLIEMY CTaOWJIbHBIN XapakTep
3HaHUH M YMEHUH U CIOCOOHOMY K UX CAMOCTOATEIbHOMY IIPUMEHEHUIO U OOHOBJICHUIO B XOJI€ T10-
CJIeAyIoIero 00yueHus U IPaKTUYEeCKOH e TeTbHOCTH.

4. OueHka «OTIMYHO» CTaBUTCS CTYIEHTY, OBJAACBIIEMY 3JIEMEHTaMU KOMIETEHLUU
«3HATbY», «YMETb» U «BIJIAJETh)», IPOSBUBIIEMY BCECTOPOHHUE U IITyOOKHE 3HAHUS MPOTrPAMMHOIO
MarepHuaia Mo JUCHUIUIMHE, OCBOMBIIEMY OCHOBHYIO M JIOTIOJHUTENBHYIO JINTEpATypy, OOHapy-
KHBILEMY TBOPYECKHE CIIOCOOHOCTH B MOHMMAaHWM, U3JI0KEHUU U MPAKTUYECKOM HCIOJIb30BaHUU
YCBOCHHBIX 3HAHUM.

5. OneHKa «3a4TEHO» COOTBETCTBYET KPUTEPUSAM OLIEHOK OT «OTIUYHO» J0 «yNOBIETBOPH-
TEJILHO.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYOBJICTBOPUTEIBLHO)

3. THITIOBBIE KOHTPOJILHBIE 3AJJAHUSI UJIA UHBIE MATEPHUAJIBL, HEOB-
XOJHUMBIE JIJIsl ONEHKH 3HAHMI1, YMEHWA, HABBIKOB U (MJIN) OMBITA JES-
TEJbHOCTH, XAPAKTEPU3YIOIUX STANBI ®OPMUPOBAHUSI KOMIIETEHLIUI
B IPOLIECCE OCBOEHMSI OBPA30BATEJILHOM NIPOTPAMMBbI

Tabmuma 3.1 — TunoBbie KOHTPOIBHBIE 33JaHUS COOTHECEHHBIE ¢ MHAUKATOPAMH JOCTHKE-
HUST KOMIIETCHIINNA

Nuaukatop 1OCTUKEHHS KOMIIETEHIUHU NeNe 3anmanuii (BOIpocoB, OUIETOB, TECTOB U TIP.)
JUTSI OLICHKHU PEe3y/IbTaTOB 00y4EHHUS MO0 COOTHE-
CEHHOMY MHJIMKATOPY JTOCTHKEHUSI KOMITETCHIIUU

OIIK- 2.1. Beibupaet u ucnofib3yeT ajekBar- | Bompocs! kK 9k3aMeHy U 3a4eTy B TECTOBOU (dopme,
HBIE COJICPKAHUIO MPO(PECCUOHATBHBIX 3a/1a4 | B YCTHOM (hopMe u 00pa3ibl KOHTPOJIBHBIX padorT,
MeToAbl cOopa, 0OpabOTKM W aHalW3a JaH- | OTHOCSIIMECS K pa3aeaam 1-5

HBIX, HEOOXOUMBIX ISl PEIICHUS yIPaBJICH-
YECKHUX 3aJa4

OIIK - 2.2. TIpoBoauT cTaTHCTHYECKYI0 00- | Bompock! kK 9K3aMeHy U 3a4eTy B TECTOBOU (dopme,
paboTKy M aHanu3a MHPOPMALUU, HEOOXOAU- | B YCTHOH (opme UM 00paslibl KOHTPOJIBHBIX padoT,
MOM U PEIIeHUs MOCTABJIECHHBIX YIPAaBICH- | OTHOCSIIMECA K pa3aenaam 6-7

YECKUX 3a7ay, C UCIOJIb30BAaHUEM COBPEMEH-
HOTO WHCTPYMEHTAapusi M HUHTEUIEKTyaJlbHbIX
UH(POPMALMOHHO-aHATUTHIECKUX CUCTEM

3.1. Bonnpocsl Kk 3K3aMeHY U 3a4eTy B TeCTOBOI popme

Pa3nes 1. DiieMeHTHI JIMHEHHOI M BEKTOPHOI ajaredpbl




1. Cuctema nuHeHBIX anreOpanyecKux ypaBHEHUH HA3bIBACTCS COBMECTHOM, €CIH
A) oHa HE UMEEeT HU OJTHOTO PELICHUs

b) ona umeeT x0Ts1 ObI OHO pelIeHUE

B) eciu cBOOOIHBIC YICHBI 3TOM CUCTEMBI PAaBHBI HYJTIO

I') eciiu paHr MaTpuLbl 3TOM cUCTEMBI paBeH 1

2. Cucrema TMHEHHBIX anreOpanyecKux ypaBHEHUN Ha3bIBACTCSI HECOBMECTHOM, €CIH
A) oHa HE UMEeeT HU OJTHOTO PELICHUs

b) ona umeeT xoTs1 ObI OAHO pelIeHUE

B) eciu cBOOOIHBIC UICHBI ATOM CUCTEMBI PaBHBI HYJTIO

I') eciiu panr MaTpuILbl 3TOM cUCTEMBI paBeH 1

3. Cuctema JIMHEHHBIX areOpandecKuX ypaBHEHUH HA3bIBACTCS ONPEICICHHOM,
€CIIN:

A) paHr 3T0# cucTeMBbI paBeH 1

b) ecnu oHa MMeeT eAMHCTBEHHOE pEIlIeHUE

B) ecnu oHa nmeet 6osiee 0OTHOTO PELICHUS

I') ecnu ona He UMeeT penieHui

4. CucreMa JTMHEHHBIX alreOpandecKux ypaBHEHHI HA3bIBACTCS HEOTPEICIECHHOM, €CII
A) paHr 3Tol cucTeMbl paBeH 1

b) ecniu oHa nMeeT eIMHCTBEHHOE pelIeHHe

B) ecnu oHa umeet 6osiee OTHOTO peLICHUS

I') ecnu oHa He UMeeT peneHui

5. Teopema Kponekepa-Kanemnmn yTBep)kmaeT, 4To CHCTeMa JMHEWHBIX alreOpandecKux
ypaBHeHUN AX = B COBMECTHA TOTJa U TOJIBKO TOT1a, KOraa

A) r(A)=r(A/B) b) r(A) = r(A4/B)

B) r(4)<r(A4/B) I') r(4) > r(4/B)

6. Ilyctp panma cucreMa JHMHEHHBIX anreOpandeckux ypaBHeHHMH AX =B U
r(A)=r(A/ B) = n TIIe n-4UCJI0 HEU3BECTHBIX CUCTEMBIL. Toraa:

A) cucreMa He ornpezeneHa

b) cucrema coBmecTHa U onpeseieHa

B) cucrema ogHopoanas

I') cucrema coBMecTHa U He oIpeesieHa

7. Ilycte paHa cucTeMa JIMHEWHBIX —aireOpanyeckux ypaBHeHUH AX =B wu
r(A)=r(A/ B) < n TI1e n-4uCI0 HEU3BECTHBIX CUCTEMBIL. Toraa:

A) cuctema He onpeseneHa

b) cucrema coBmecTHa U ornpezeseHa

B) cucrema ogHopoaHas

I') cucrema coBMecTHa U HE onpeiesieHa

8. Cucrema NMMHEHHBIX anreOpandeckux ypaBHEHUN AX = B HECOBMECTHA TOTJa, KOT/Ia:
A) r(A)=r(A/B) b) r(A4) # r(A/ B)
B) r(4)<r(A/B) ') r(A)>r(A/B)

9. JIro0Gast HEBBIPOXKIACHHAS MATPHIIAa UMEET OOPAaTHYIO MAaTPUILy CIIEAYIOIIETO BUA:



Ay Ay Az Ay Ay Az

A) 47! =ﬁ' Ay Ay Az B) A7l =|4|-| 4y Ay A3
A3 Axz Az Az Axz Asz

. A Ay 43 . A A A

B) 47! =T | A2 Az A3 r 47! =m' Ay Ay A3
‘A ‘ Az Axz Az A31 Az Az

10. Ecnu A u B - xBagpaTHble MaTpullbl, 4 - HEBBIPOKICHHAS, TO PELUICHHE MATPUYHOTO
ypaBHeHus1 AX = B uMeeT BUJ

A) X=B-A" B)X=4"'B By X=4"' B! N X=4-B"

11. Tpu BexTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CJIN OHU
A) nexaT B OIHOM IJIOCKOCTH WJIM HA NapajlIeNIbHBIX MIIOCKOCTSIX

b) nexxat Ha ogHOM NPSIMOM WM HA MapajlIeIbHBIX MPSMBIX

B) umerot paBHbIE AJIMHBI U TApAJUIEIbHbI IPYT APYTY

I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON IVIOCKOCTH

12. JIBa BekTOpa a u b Ha3BIBAIOTCS KOJUIMHEApPHBIMHU, €CJIU OHU
A) nexxaT B OIHOM IJIOCKOCTH WJIM HA NapajlIeNIbHBIX MIIOCKOCTSIX
b) nexxat Ha ogHOM IPSIMOM WIIM HA MapajlIeIbHBIX MPSMBIX

B) umerot paBHbIE AJIMHBI U TApAJUIEIbHBI IPYT APYTY

I') umeroT paBHbIE AJIMHBI U JIEXKAT B OAHON IVIOCKOCTH

13. J[pa BeKTOpa d M b HA3BIBAKOTCS PABHBIMH, €CITH OHHU
A) KolIMHeapHble, UMEIOT paBHbIE JUTMHBI U HallpaBJICHUE
b) umeroT paBHbIE 1IIMHBI

B) umerot paBHbIE AJIMHBI ¥ KOJUIMHEAPHBIE

I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON IUIOCKOCTH

14. Monynb BekTopa d = (a,,a,,a,) BBYUCIACTCS 110 hopMmyIe:
A) |§|:a%+a§+a§ b) |ﬁ|=1/ax+ay+az
B) |5|=11ax2+ay2+a22 I) |d|:‘lax-ay-az

15. CkansspHoe MpOU3BEICHHUE JBYX BEKTOPOB d = (ay.ay.a,) u b = (by,by,b,) BbIdHC-

asieTcst mo popmyie:

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

B)d-b=,la,-ay-a.+[bg-by-b, D) d-b=Ja;+a,+a, +[b,+b,+b. .

16. KocuHyc yrina a Mexay BEKTOpaMH a U b BBIYHCISETCS TIO bopmye:

A) Cosa = ii' — b) Cosa:?-”z B) Cosa:?x—lz I Cosa:%
|a|-‘b‘ |a|-‘b‘ |a|-‘b‘ |a|+‘b‘

17. BeKTOpHBIM MPOU3BECHUEM JIBYX BEKTOPOB @ U b Ha3bIBaeTCs:



A) Tpetuil BEKTOp ¢, JUIMHA KOTOPOTO YHCIEHHO paBHA IJIOLIAAM MapajieorpaMma, IMo-
CTPOEHHOT'O Ha BEKTOpax d M b Kak Ha CTOpPOHAaX, HampaBJIECHHBIA MEPHIEHAUKYISIPHO MIOCKOCTH,

00pa30BaHHON BEKTOpaMu d U b
b) Tperuii BekTOp ¢, JUTMHA KOTOPOTO YUCICHHO PaBHA IUIOLIAIH TPEYrOJIbHUKA, IIOCTPOCH-

HOT'O Ha BEKTOpax ¢ M b Kak Ha CTOPOHAX, HaMpaBJICHHBINA MEPIEHIUKYISIPHO MIIOCKOCTH, 00pa3o-

BAaHHOW BEKTOpaMHU a W b
B) Tperuii BekTOp ¢, JUIMHA KOTOPOTO YHCICHHO paBHA MJIOIIAIU TPEyroyibHHUKA, MOCTPO-

€HHOTO Ha BEKTOpax d M b Kak Ha CTOpPOHAX, HANPABJICHHBIN MapauieIbHO IUIOCKOCTH, 00pa3o-

BAaHHOW BEKTOpaMHU a U b
) TPETUH BEKTOpP ¢ , JUIMHA KOTOPOIO UMCIIEHHO paBHA IUIOLIAJIU IMapajjiesrorpamma, mno-

CTPOCHHOT'O Ha BEKTOpax ¢ W b Kak Ha CTOPOHAX, HAMPABJIECHHBIN MMapauIeNbHO TIOCKOCTH, 00pa-

30BAHHOW BEKTOpPaMH d U b

18. [Inomaap TpeyroibHUKA, TOCTPOCHHOTO Ha BEKTOpax d U b , BeIUUCIsIEeTCS 110 GopMy-
je:

A) S =[ixp| B)S:%\axz?\ B) 5 =|d 5] r)szé\w}\

19. ®opmyna BeIMMCIEHUST BEKTOPHOTO TIPOU3BEICHUS BEKTOpa d = (a,,a y,d ») Ha BEKTOp

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

= a a.|_ ~ a a, |-

Ayaxb=| > CFioff e g
b, b.| |by b, |by b

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

B) axb=|" Zz—by sz+bx byk
bx bZ y z X y

- a a ~ a a.| -

B) axb=|" Y7 [ aZJ+ Yo Elk
be byl by b |, b,

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

ryaxb=" Zli-|" Yl e
b, b |be by |p, b,

20. Ecmu BekTopa a =(ay.,ay,a,) u b=(by,by,,b,) KommuHeapHbIC, TO CIPABEIIHBO

CIIETYIOIIIee PABSHCTRO:

a, 9y a _
A)Z—g—i B) ax-bx+ay-by+az-bz—0
B)ay-by+ay-b,+a, b, =1 I) |5|-‘5‘:0

21. Ecnu Bekropa d =(dy,d,,d,) U b= (by,by,b,) NEPICHAUKYISPHBL, TO CHPAaBEIMBO
ClleIyIolee PaBEeHCTBO:

a
A) L 2y _ 4z B) agby +ayby +ab, =0

by b, b,

B) a by +a,b, +a,b, =1 I |c7|‘l;‘ =0



22. CMemaHHbIM ITPOU3BECHUEM TPEX BEKTOPOB @, b M ¢ Ha3bIBACTCA:

A) ckanspHOe POU3BEJCHHE BEKTOPHOTO MIPOU3BEICHUS BEKTOPOB d U b ua BEKTOp C
b) ckanspHOE MpOU3BeIcCHHE CYMMBbI BEKTOPOB d U b Ha BEKTOp ¢

B) BekTOpHOE MpoU3BEIcHHE BEKTOPA d Ha CyMMY BEKTOPOB buc

I') ckansipHOE MPOU3BEICHUE BEKTOpa d Ha CYMMY BEKTOPOB buc

23. CwmemiaHHOE NPOU3BEACHUE TPEX BEKTOPOB &=(ax,ay,az), Ez(bx,by,bz) n

¢ =(cy,Cy,C,) BBIUUCIACTCS 1O (hopmye:

ay a, a
A) @b =|by b, b, B) abé = |a)-|p|[c]
Cy €y
B) abe =|a|+|p| +[d ry dbé =|al’ +\E\2 [

24. T'eoMeTpUYECKU CMBICIT CMEIIAHHOTO MPOU3BEACHHS TPEX BEKTOPOB 3aKIIIOUAETCS B
TOM, YTO OHO PaBHO:

A) nuMHe TUaroHaNy napaieNenueia, HOCTPOEHHOTO Ha 3TUX BEKTOPAX;

b) o6bemy nmapamienenumnena, TOCTPOSHHOTO Ha 3TUX BEKTOpax;

B) nnuHe BekTOpa, paBHOTO CyMME ITHX TPEX BEKTOPOB;

I') mitomaam napanienorpaMMa, TOCTPOSHHOTO Ha IBYX BEKTOPax MEPICHIUKYISIPHO TPETh-
€My BEKTOpY.

25. ®opmyria BEIUMCIEHUS 00beMa TPEYTOJIbHOM MUpaMuIbl HMEET BHL:

1 1

A)V:E”EE B)V:E”EE B) V =—ab¢ ) V =abé

AN~

Pa3znen 2. AHanuTH4YecKasi reOMeTPHUs HA MJIOCKOCTH

1. Yron Mexay mpsMbIMHU, 33JaHHBIMH YPaBHEHUSIMU y = k|x+b; U y = kyx + b, , BeIUHC-
asieTcst mo popmyie:

ky —ky ko —ky

A) ¢ == - B) ¢ -« 1
) 8= ek, V8= ks

k2+k1 k2+k1

B) tep =—=—— D topp=—4—"L
) &g 1+k1k2 ) &9 1—k1k2

2. Ecnu nipsiMble, 3a1aHHbIE YPaBHEHUSAMU Y = kjx+ Dy U y = ko x + by , IepIeHIUKYISIPHBI,

TO YIJI0BbIe KOA(PGUIIUEHTH! yIOBIETBOPSIIOT PABEHCTBY:

1 1
A) ky % B) ko =Tk B) ky =k, I) ky=—ky

3. Eciu mpsiMble, 3alaHHBIE YpaBHEHMAMH ) = kix+b; u y = kyx + by, mapaienbHsl, TO

YTJI0BBbIE KOO PHUIMEHTH! YAOBIETBOPSAIOT PABEHCTBY:

1 1
A) Ky == B) ky =—-— B)kj=ky, T)k =k,
1 1



4. PaccrosHue ot Touku M (xq,yo) Ao npsmoit Ax + By +C =0 Beruuciasercs no ¢op-

MyJe:
Axy+Byy +C Axg + B
A)d:| 0" bBYo | B)d:| 0 y0|
A%+ B? A% + B?
Axg + Byg +C
B)d=|Ax0+ByO+C| r)d=| 02 y02 |
A +B
x2 y2
5. DKCUEHTPHUCUTET DJUIUIICA, 3aJAHHOTO0 YDABHEHUEM — 5 +b_2 =1, ppramcnsercs mo dop-
a
MmyJie
=2 g=? e=C =S
A) b b) p B) p I) b
x2 y2
6. DKCLEHTPHCUTET JJUIMIICA, 33JaHHOTO ypaBHEHHEM 5 T b_2 =1, ynosnersopsier paBen-
a
CTBY
A) 0<e<l b)l<e<2 B) &€ >1 ré<0
x2 y2
7. YpaBHEHUs TUPEKTPUC SIUINIICA, 33JaHHOTO ypaBHEHHEM 5 + b_2 =1, umeror Bux
a
a b a b
A) X =*— B) Xx=%— B) y=*— I y=+—
& & £ &
x2 y2
8. DKCLEHTPUCUTET T'MIEpPOOIbI, 3aJaHHONW yDPaBHEHHUEM ~— , b_2 =1, Bpramcmsercs mo
a
dopmyne
A) b b) p B) p I) b
x2 y2
9. DKcUEHTpUCUTET TUIepOOIbl, 3aJaHHON ypaBHEHHUEM _2_b_2 =1, ynosnersopser pa-
a
BEHCTBY
A) O0<e<l b)l<e<2 B) ¢ >1 I é¢<0
2 2
X Yy
10. AcuMnTOTHI TUIIEPOOIIBI, 331aHHON YPaBHEHUEM ~— 5 b_2 =1, umeror Bux
a
b a b b
=t—x =t—x xX=x— =t—
A) Y p b) v b B) p y rYy p

11. YpaBHeHUEe TUPEKTPHUCHI TapadOJIbl, 32JaHHOW YpaBHEHHUEM y2 = 2 px , UMEET BU]I
pP pP pP P

A = —— = — X =— X =—
)y 5 B) ¥ =7 B) ¥=7 I) 5

12. YpaBHeHUE TUPEKTPHUCHI TapadOoJIbl, 331aHHOW YpaBHEHHUEM y2 = —2 px , UIM€ET BUJl



Ox;

p P p p
A = —— = = — = ——
)y 2 B) ¥ B) ¥=- M x=-7

2
13. YpaBHeHUEe TUPEKTPHUCHI TapadOoJIbl, 331aHHOW YpaBHEHHUEM x2=-2 py , IMEET BUJ
A)y=—£ E)y:£ B)x:£ 1“)x=—£

2 2 2 2

14. YpaBHeHUE TUPEKTPHUCHI TapadOJIbl, 321aHHOW YpaBHEHHUEM x?=2 Py , AMEET BU]I

p P P p
A = —— = — X =— X =—-——
)y 5 B) =7 B) *=7 I) 5

15. [TapameTp napaboIbl p yIOBIETBOPSIET HEPABEHCTBY
A) p>0 B) P <0 B) 0<p<l I p>1

Pa3gen 3. Beeaenue B anaaus

1. [TponsBoaHOM GyHKIMH Y = f (x) B TOUYKE X( HA3bIBACTCH:

A) tim Lot )= Fba) o S T e) e Slar) - f()

2

A0 Ax o X x—x, X — X Ax—0 Ax

2. TlpousBojHast f'(X) B TOUKE X €CTh:
A) xacarenbHas K rpaduky QyHKIuu y = f (x) B TOYKE X;

b) yron mexny kacareabHOH K rpaduKy (QYHKIUU U IOJOXKUTEIBHBIM HAlpPaBICHUEM OCH

B) yrimosoit koaddunmeHT kacatenbHOU K rpaduxy pyHkmuu y = f (x) B TOYKE X.

3. Ecnu ¢yHkius f(x) HempepbiBHA Ha oTpeske [a;b], nuddepenuupyema Ha WHTEpBae

(a;b), To HaimeTcs XOTs ObI O7IHA TOYKa ¢ € (a;b) Takas, YTO BBITOIHICTCS PABCHCTBO:

(a;b) 1 Ha KOHIIAX OTpe3Ka MPUHUMAET OJMHAKOBBIC 3HaUeHUs f(a)= f(b), TO HalmeTcss XOTs OBl

A) fla)=f(b)=f'(e)b-a)
B) f(b)~f(a)=f'(c)(b~a)
B) f(b)~f(a)= f'(c)(a—b)

4. Ecnu ¢ynkuus f(X)HenpepsiBHa Ha oTpeske [a;b], mupdepeHuupyemMa Ha UHTEPBAIIE

OJIHA TOYKA ¢ e (a,b) , B KOTOPOH NPOU3BOAHASA:

TepBaie (a,;b), npuueM @'(x) # 0 ans x € (a;b) ,To Haiimercs Xots 66 oxHa Touka ¢ € (d,D) Takas,

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

5. Ecnu dpynakumm f(x) u @(x) HENpepbIBHBI HA OTPE3Ke [a,b], muddepeHIMpyeMbl Ha UH-

YTO BBIIIOJIHACTCA PAaBCHCTBO!

A) fb)-f(a) _ [0 B) f@)-f®) _ [0 B) p(b)—g(a) _ /(0
p(b)—p(a) ¢'(c) p(b)—p(a)  ¢'(c) fb)-f(a) ¢'(c)

6. Jln1s BbIUKCIICHUS TPUOIMKEHHBIX 3HaUeHUH (PYHKIMH Hcmonb3yeTcs popmyia:
A) fr+Ax) = f(x)+ f'(x) Ax;
B) f(x)= f(Ax)+ f'(x)- Ax;



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

7. Ecnu BTOpas mpousBoaHas f'(X) IpH mepexoje uepe3 TOUYKY Xg, B KOTOPOi OHa paBHA

HYJIIO MJIM HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abcuuccoil xg ecTs:
A) Touka neperuda b) Touka Makcumyma B) Touka MuHUMYyMa

8. Ecin pynkims f(x) nuddepennmpyema ua unrtepsane (a,;b) u f'(x)>0 nust Vx € (a;b),

TO 3Ta QYHKITHS:
A) yObIBaer b) Bo3pacraer B) BeIyKi1a BHU3

9. Ecnu pynkuus f(x) muddepenuupyema Ha unrepsane (a,b) u f'(x)<0 mia Vx € (a;b),

TO 3Ta PYHKITUSA:
A) yObIBaet b) Bo3pacraer B) BeImykJ1a BHU3

10. Ecnu HenpepsiBHasg GyHKuusa y= f(x) auddepeHnupyema B HEKOTOPOH & — OKPECTHO-
CTH KPUTHYECKON TOYKH X U TIPH MEPEXO/ie uepe3 Hee (CaeBa HanpaBo) npou3BoaHas f'(x)MeHseT

3HAK C MHHYCA Ha IUTIOC, TO X( €CTh TOYKa!
A) MmakcumMyma b) Muanmyma B) neperuta

11. Ecniu venpepoiBHas ¢pyHkuus y= f(x) nuddepeHuupyemMa B HEKOTOPOH O — OKPECTHO-
CTH KPHUTHYECKOI TOYKHU X( U MPHU TEPEXojie Yepe3 Hee (caeBa HampaBo) mpousBoaHas [ '(X) MeHs-

€T 3HaK C IUII0ca Ha MUHYC, TO X( €CTh TOYKa:
A) makcumyma b) Munumyma B) neperuta

12. VYrnoBoii k03((UIMEHT HAKJIOHHOW acUMNTOTHl )y =kx+b K rTpaduxy QyHKIHH
y= f(x) BbIUHCHsETCS MO hopMyIe:

A) k = lim 239 B) = lim 2 B) k = lim f(x)

x—o X x>0 X

14. BeiOepute BepHOE yTBEPKACHUE:

!

A) (u.v)':u'.v_u.vl B) [ZJ :w
\% v2

RO

\% v v v2
15. BeiGepure 10KHOE yTBEPKACHUE:
A) du+v)=du+dv b) d(uv) =udu+vdv
B) d(zj = vdu;;zdv I') d(uv) =vdu+udv

v v

Paznen 4. UnTerpajibHoe ucuncjienne QyHKIuii OTHOM HE3aBUCUMOM MepeMeHHOH

1. ®yakuus F(x) sBasercs nepBooOpa3Hoi 1t GyHKIUHU f(X) Ha HEKOTOPOM MTPOMEKYTKE,
€CJI B JTFOOOH TOYKE ITOTO MPOMEKYTKA BBITIONHSAETCS PaBEHCTBO:

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



2. CoBOKYIHOCTH Bcex nepBoodpasubix F'(x)+ C ansg pyHKuuu f{x) Ha3bIBaeTCs:

A) nuddepenmanom f(x)
B) onpeneneHHbIM HHTETPAIOM
B) HeonpeneneHHBIM HHTETPATIOM

3. K unTerpupyembiM QyHKIUSIM OTHOCSTCS BCE:
A) IOCTOSIHHBIC b) nenpepriBHBIC B) npepriBHBIC

4. Ecnu I f(x)dx=F(x)+C, To BBITIOIHSETCS:

AF)= f'(x) B) F(x)=/x)dx B) d(F(x)+C)=fx)dx
5. IIpon3BoaHas OT HEONPEACIICHHOIO HHTETPaJIa PaBHA:

A ([ F(x)dx) =F) B ([ F(W)dx) =F@C B (] F(0)dx) =)

6. luddepeHnnan oT HeonmpeIeICHHOTO HHTEeTpalla paBeH:

) d(] f (o) = [ (x)dx B) d(].f ()= /() B)

d(| f(x)dx)=F(x)+C

7. Heonpenenenusiii uuTerpa ot nuddepeHiana HeKkoTopoi (yHKIIUU paBeH

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

8. HeonpeneneHHsbli HHTErpan OT alredpandeckoil cyMMbl KOHEYHOTO YMCIIa HETTPEPHIBHBIX

GYHKIHA paBeH:

Jc:

A) [(f(0)+p())dx=[ £ (xWp(x)dx— f (x)
B) [(f(x)+p(x))dx =] f(x)dx— [ p(x)dx
B) [(/(x)+p(0)dx=[ f (x)dx+ [ p(x)dx

9. UnTerpan .[kf (x)dx paBeH:
A) k+ j F(x)dx B) k j F(x)dx B) k’ j £ (x)dx

10. UnTerpupoBanue 1o 4acTsaM B HEONPEACICHHBIX MHTErpaiax BBIIOIHIETCS MO GopMy-

A) _[udv :uv—fvdu b) _[udv :uv+_[vdu B) _[udv :uv—fudv

11. PanimonanbHast 1po0b Ha3bIBaeTCs MPaBUIIbHOM, €CIIU

A) cTeneHpb YUCIUTENs] paBHA CTETIEHU 3HaMEHaTels

b) crenenp uncnuTens MEHbIIE CTEIEHU 3HAMEHATES

B) crenens uncnuTens Oobliie CTENEHN 3HaMEHATeNs

I') ctenenp ynucnuTeENs U CTENIEHU 3HAMEHATENs PaBHbI €IMHULIE

12. Ecmu ¢pyaxnust y=f(x) HempepbIBHA HA OTpe3Ke [a,b] n F(x) — kakas 1ubo ee nepBoo0O-

pa3Has Ha [a,b] (F '(x) =f (x)) , To (hopmyna Herorona-JIeitOHnIIa MMEET BHI:



A) jf(x)dx=F(b)+F(a) B) jf(x)dXZF(b)—F(a) B) jf(x)dXZF(a)—F(b)

a a a

12. Eciu ¢ — mocTosiHHOE Ynciio U (yHKIHS f{X) HHTErpupyemMa Ha [a,b], TO

b b b b b b
A) J.cf(x)dx=cjf(x)dx b) Icf(x)dx=czjf(x)dx B) Icf(x)dx=c+If(x)dx
13. Ecnmu pyHK1us f(x) uHTETrpUpyeMa Ha [a,b] na<c<b,to
A)J.f(x)dxzjf(x)dx+jf(x)dx;
B) jf(x)dxzjf(x)dx+jf(x)dx;
B).If(x)dx zjf(x)dx+jf(x)dx

14. Ecnu pynkmus f(x) uarerpupyema Ha [ a,b], To fix) uaterpupyemMa u Ha [b, a | 1 BbImosn-
HAETCS:

b a b a b a
A) [f@de=[f(x)dx  B) [f(de==[f(x)dx  B) [f(x)dx=—f(-x)x.
a b a b a b

15. Ecniu HenpepbIBHBIC (DYHKIIUU YAOBIETBOPSIOT HepaBeHCTBY f(x) < g(x) mpu x € [a;b],

TO
b a b b b b
A) [ fodx < [ g(x)dx B) [g(x)dx < [ f(x)dx B) [ /(x)dx < [ g(x)dx
a b a a a a
16. Ecnu ¢pynkuus f{x) HenpepbIBHA Ha OTpe3Ke [a,b] , TO CyIIECTBYET TOUKA C € [a,b] Ta-
Kasd, 4TO:

A) if(x)dxzf(c)(b+a)

a
b

B) [ (x)ie = £ (¢)(b-a)

a
b

B) [/ (x)dx=s(c)(a=b)

a

17. Ecnim ¢ynkuus f(x) mHTErpupyema Ha [a,b], rae a<b, a m u M- cooTBETCTBEHHO

HauMEHBIIIee U HauOoJIbIlIee 3HaUYeHUS Ha OTPE3KE [a,b] , TO

AYM(b-a)< j F()dx<m(b-a);

b) m(b—a)Sfff(x)deM(b—a);



B) m(b—a)< j F(x)dx<M(b-a).

18. OnpeneneHHbliH HHTErPaJ 10 YaCTsIM BBIYHCISIETCS 10 (hopMyIie:
b b b b b a
A) Iudv = (uv)|z + jvdu b) judv = (uv)|z — J.vdu B) judv = (uv)|z — J.vdu
a a a b
19. ITnomans Gurypsl, orpaHMYEHHON KPpUBBIMU ¥ = f1(X) U ¥ = f5(X), IPSAMBIMH X =da |

a a

x=b (npu ycnoBuu f,(x)= f1(x)) ompenensercs no popmye:

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

Pa3zgen 5. KoMIiekcHBIE YHCIA

1. JlBa KOMIJIEKCHBIX YMCJIa HA3bIBAIOTCS! PABHBIMU €CIIU:
A) paBHBI UX JEWCTBUTEIbHBIC YACTU

b) paBHBI UX MHUMBIEC YaCTH

B) paBHbI AeiicTBUTEIbHBIE U MHUMBIE YaCTH

2. ApryMeHT KOMIIIEKCHOTO YUCIIA ITO:

A) paccTosiHHE OT Hayajla KOOPAMHAT 10 TOYKH, B BUJIE KOTOPOH OTOOpaykaeTcsi KOMILIEKC-
HOE YHCJIO

b) mauMmas eqununia

B) yron, koTopblil paanyc-BeKTOp OT Hauyaja KOOPAMHAT IO TOYKH, B BUJE KOTOPOH 0TOO-
pakaeTcsi KOMIUIEKCHOE YK CII0, 00pa3yeT ¢ ocbio Ox

I') camo KOMIUTIEKCHOE YKCio Oe3 yuéra 3HaKa

3. BepHo, uT0 uncio, conpskEHHOE C KOMIJIEKCHBIM YHCIIOM Z

A) paBHO JaHHOMY YHCITY Z

b) ornuyaercs ot 4yucna z UMb 3HAKOM IIPY MHUMOM 4acTH

B) He sABIsIETCA KOMIIEKCHBIM YHCIIOM

I') paBHO maHHOMY YHMCIY Z, IEJICHHOMY Ha HEKOTOPBIA KOA(PPHUIMEHT, KOTOPBIN CIEIyeT U3
YCIIOBUS 3aJa4U

4. IMokazarenpHOI (HOPMOI KOMILUIEKCHOTO YHCIIa Ha3bIBACTCS 3aMKCh BUJA!

A) z=re B) z=r'? B) z =re? I)z=¢"7

5. TpHFOHOMeTqueCKOP'I (bOpMOI‘/’I KOMIIJICKCHOI'O YK CJIa HAa3bIBACTCA 3aIlIMCh BHU A
A) z =r(cosg +isin ) B) z =r(cos¢ + sin )

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

7. Motynb KOMIUIEKCHOTO YHCJIa BEIUUCISIETCS 110 hopMmyIie:

A) r=yx+iy B) r=x’ 4y’ B) r=\x?+y?

8.Uucna z = x+iy U z = x — iy Ha3bIBAIOTCA:

A) paBHBIMU
b) xoMIIeKCHO-CONPSAKEHHBIMU



B) npoTuBONOI0XKHBIMU

9. CDOpMy.Ha JJIA BO3BCACHHUA KOMIIJICKCHOI'O YHMCJIa B CTCIICHb UMECT BU/ .

A) 2" =" (cosng + isinng) B) z" =" (cosng + sin np) B) 2" =" (cosg + isinp)

10. YMHOX€EHNE KOMITIEKCHBIX YHUCEN z | Mz, BBIMACISETCA 110 dbopmyiie
A)z1 ", =Ty (cos((p1 + go2) +i sm(go1 +0, )
b) 207, = -rz(cos((p1 -goz) +lsm(go1 0, ))

B) 22, =1, -r2(sin((p1 +(p2)+icos((p1 +(p2))

11. /IeneHne KOMIUIEKCHBIX YHCEN z | ¥ 7, BBIMHMCIAETCSA 110 dbopmyie

r

V4
A) —-=—"L(eos(p ~p,) +isin(p ~9,))

2 N
100
b) —=— (sin(p =) +icos(p —¢))
z v
D)
1.0
B) — =—(cos(p, —¢,) —isin(p, —¢.))
B 1~ 1~

12. CkonpKO 3Hau€HWH CYIIECTBYET y KOPHS n-H CTeNeHU (OTIMYHOM OT HyJs) U3 KOM-
IUIEKCHOTO yKciia?

A)n

B) i/n

B) uuciny, paBHOMY MOJyJII0 KOMIIJIEKCHOTO YHCIIA

I') koopauHate x TOUKH, OTOOpaKarOIIEH KOMIUIEKCHOE YHCIIO

13. KopeHb n — Olf CTeTIeHH U3 KOMITJICKCHOTO YHUCIIa BEIUUCISIETCS TTO opMyIe:

+ 27k + 27k
A) Nz =’\1/;(sin(p +icos? ) b) ’3/; =’\1/;(cos£+isinﬂ)
n n n n

2 7k 2 7k
B) ’{/;:Q/;(sin£+icos£) I nzziz/;(cos(/ﬂr +isinZF )
n n

n n

Pazgen 6. DyHKIIUN HECKOJIbKHUX MePeMEeHHbIX

1. YacTHas IIPOU3BOOHAA 11O X OT (bYHKHI/II/I zZ= f(x, y) ONpeCacIaICTCAa paBEHCTBOM:
A) Z;C = lim f(X,y)_f(erAan’) .

b

Ax—0 Ax

B) 2/ = lim SO+ y) = /(5)).
Ax—0 Ax

B) z/ = lim Sy +Ay) = fy)
Ax—0 Ax

2. YacTHast npou3BOHAS 110 y 0T QyHKIMU z = f(X; ) ONpenensieTcsi paBEeHCTBOM:

A) 2/ = lim ZEFALY = (%))
Y Av50 Ay




B) Z;}: lim f(an’)_f(xa)""AJ’),

Ay—0 Ay
B) 2 = lim Sy +An) - f(xy)
Y Ay—0 Ay

3. CDopMyna JJIA BBIYUCIICHUA HpI/I6J'II/I)KCHHBIX 3HAUYEHUU UMEET BU.
A) f(x+Axy+Ay) > f(x+Axy+Ap) + [ (X, ¥)Ax + £ (x, ) Ay ;
B) f(x;p) = f(x+Ax;y+Ap)+ f1 (%, )Ax + £ (x, ¥)Ay

B) f(x+Ax;y+Ay) = f(x; )+ f(x, Y)Ax + [ (x, ) Ay .

4. Touxa (xo;y0) Ha3bIBaeTCs TOUKOH Makcumyma Gpynkuun Z = f(X;)), eciu cymecrsyer

Takas O —OKPECTHOCTb TOUKHM (Xo;)0), UTO I KaXI0M TOUKH (X, }), OTIMYHON OT (X0, )0), U3 ITOM
OKPECTHOCTH BBITIOJIHSAETCS HEPABEHCTBO:

A) f(x;)2 f(x,Y0) B) f(x;y) < f(x¢,¥0) B) f(x;y)> f(x¢,0)

5. Touka (xo;y0) Ha3pIBaETCSI TOYKOM MUHUMYMa (QyHKIMH z = f(X;)), €CIU CYIIECTBYET

Takas o -OKPECTHOCTh TOUYKH (X¢,)0), YTO I KaXKJAOW TOYKHU (X; ), OTIAUIHOU OT (Xy,)p), U3 ITON
OKPECTHOCTH BBITIOJTHSICTCS HEPABEHCTBO:

A) f(x;p)> f(xg,¥0) B) f(x;y) < f(x9,¥0) B) f(x;¥)= f(x¢,¥0)

6. Eciiz B Touke N(xo,y0) muddepernupyemas GyHkuust z = f(x; ) IMEET SKCTPEMYM, TO €€
YaCTHBIE MPOU3BOIHBIE B 3TOM TOYKE:

A) fe(xp320)=0, f1(x959)=0
B) f3(x0;30) #0, £} (x059)=0
B) fx(x0520) #0, f1(x0559) %0

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

o 0z dx o dv g b0z dx o dv 5
o oOx dt Oy dt dt Ox dt oy dt
dz 0z ox 0z Oy

dt ox ot oy ot

8.Ecmn z= f(x;9),a x=x(u,v), y=y(u,v), o
Oz Oz dx 0z dy 0z 0z Ox Oz Oy
A) - = 4. ]3) - 4. B)
ou Ox du Oy du Oou Ox Ou Oy Ou
d_or dv & dy

= +
du Ox du Oy du

9.Ecmu z= f(x;¥),a x=x(u,v), y=y(u,v), o
0z 0z Ox 0Oz Oy dz 0z dx 0z dy
ov Ox Ov 0Oy Ov dv Ox dv 0oy dv

82_82_dx @ﬂ

ov ox dv oy dv
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36. YacTHble MPOM3BOJHBIE — W — HEABHOH (YHKUMHU z, 3aJaHHON ypaBHEHHEM

X oy
F(x,y,2) =0 umeror Bun:
NELE =B e R R & F
ox F] oy F] ox F, o F ox F
_E
Fy

Pazgen 7. Teopuu BepoOSITHOCTE U OCHOBBI MATEMATUYECKON CTATHCTUKH

1. /IBa pa3aMeleHust CYUUTAIOTCS PA3IMUYHBIMU, €CJIM OHU OTJIMYAIOTCS
A TOJBKO MOPSAKOM PACIOIOKEHUS JIEMEHTOB

b) Tonbko cocTaBoM 371€MEHTOB

B) TonBKO UKCIOM 3IEMEHTOB

I') unu cocraBoM 371€MEHTOB, WU UX MOPSAKOM

2. JIBa coyeTaHusi CUMTAIOTCS PA3TUYHBIMU TOJIBKO B TOM Cllydae, eClu
A) y HUX BC€ AJIEMEHTHI Pa3IHYHbI

b) oTnnuaroTcst mopsaKOM pactosioKEeHHs JJIEMEHTOB

B) otnuuarotcst AByms 3iieMEHTaMH

I') oTnruaroTcst XOTs OBI OAHUM FIIEMEHTOM

3. IlepecranoBka P, — 310

A) coderanue U3 1 SIEMEHTOB TI0 71
b) coueranue u3 n snementos mno 0
B) pazmemienue U3 n 37€MEHTOB 1O 71
I') pa3menienue u3 n 3J€MEHTOB 110 |

4. Yucso pasmenennii 4, BbYUCIAeTCs 0o popmyle:

! !
n! n! B) n!
m!(n—m)! (n—m)!

5. Yucio pasmentennii C,' BHIYUCISAETCS 110 GOpMyIIE:

| |
n! n! B) n!
m!(n—m)! (n—m)!

6. Yucno pasmewieHuii P, BBIYUCIIAETCS 110 pOpMyIie:

! !
n! n! B) n!
m!(n—m)! (n—m)!

7. CimyyaliHbIM Ha3bIBaeTCs COObITUE A, KOTOPOE
A) MOXET MPOU30UTH, & MOKET HE TIPOU30NTH
b) nukorna He npousouaeT

B) obGs13aTensHO pon3onaeT

I') npon3oiaeT ToJIbKO COBMECTHO € COObITHEM A



8. CooObITHs A ¥ B Ha3LIBAIOTCS 3aBUCUMBIMU, €CIU

A) cyMMa ux BepOsITHOCTEH 00s13aTenbHO paBHa 1

b) BepositHOCTH cOOBITHIT A 1 B He 3aBUCAT ApyT OT Apyra

B) BeposiTHOCTH HACTYIIEHUS OJHOTO M3 COOBITHUI 3aBHCHUT OT MOSIBJICHUS WJIM HE MOSBIIE-
HUS IPyroro

') onu mpoucxoasT OJHOBPEMEHHO

9. CoObITus A 1 B Ha3BIBAIOTCS HECOBMECTHBIMH, €CIIH

A) BEpOSATHOCTb HACTYIUICHUSI OJTHOTO M3 COOBITUM 3aBUCUT OT IOSBJICHUS WM HE TIOSIBIIC-
HUS IPyroro

b) nosiBneHue 0JHOro U3 HUX UCKIIIOYAET MOSIBJICHUE IPYTOro

B) cymma ux BeposiTHOCTEN HUKOTa HE paBHa 1

I') ecmu 0THOBpEMEHHO OHHM MOTYT MOSBUTHCS TOJBKO KOHEUHOE YHCIIO pa3

10. PaccMmaTpuBaeTcst NpocTpaHCTBO U3 N 31eMeHTapHbIX coObITHH. CoObITHIO A Gnaronpu-
SATCTBYIOT M 3reMeHTapHbIX coObITHH. Kitaccuueckast BeposiTHOCTh cOObITHSA A paBHA

A2 B) 1--% B) L ni-2
M M N M

11. IlpousseaeHo n ucneitanuii. CoObiTHe A mpousonuio m pa3. OTHOCHTENbHAs YacTOTa
coObITUs A paBHA

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

12. BepositHOCTh P 1106010 COOBITHS IPUHAIEKUT OTPE3KY
A) [1;2] b) [0;2] B) [1:4] ) [0;1]

13. Cymma BeposSITHOCTEH COOBITUH, 00pa3yIOLUX MONHYIO TPYIIITY, paBHA
A)0 b) 1/2 B) 1 r4

14. /IBa coOBITHSI HA3BIBAIOTCS POTHBOIOIOKHBIMH, €CITH OHU
A) HE3aBUCUMBI

b) ne coBmecTHBI

B) emuHCTBEHHO BO3MOKHBI

I') oOpa3yroT noaHyo rpynmny coObITHH

15. CoObITHs 00pa3yrOT NOJHYIO IPYIITY COOBITUH, €CIIU SIBIISIFOTCS
A) He3aBUCUMBIMU

b) enMHCTBEHHO BO3MOYKHBIMU U HE3aBUCHMBIMU

B) HEcoBMECTHBIMU U €TUHCTBEHHO BO3MOKHBIMU

I") HECOBMECTHBIMH U PaBHOBO3MOKHBIMU

16. Cymmoii cobpiTuii 4 u B HazbiBaeTcst coobiTue C,
KOTOpO€ MPOUCXOIUT, €CIH MPOUCXOJIAT:

A) TosbKO cOOBITHE A

b) Tonbko coObiTHE B

B) onHo u3 cobpiThii 4 unu B

I') 06a cobwiTHst A u B

17. IlpousBenenuem coobiThii 4 U B Ha3biBaeTcs coobiThe C,
KOTOPOE MPOUCXOAUT, €CITU TPOUCXOJIUT:



A) TosbKO cOOBITHE A
b) Tonbko coObiTHE B
B) onHo u3 cobpiThii 4 unu B
I') o6a cobwiTust A u B

18. O6s3arenbHBIM yclioBUEM NpuMeHeHus hopmyibl P(A+B)=P(A)+P(B)—P(AB)
SIBIISICTCS

A) HE3aBUCUMOCTH COOBITHS A U B

b) coOpiTisa A u B enTMHCTBEHHO BO3MOKHBI

B) coObITHs A 1 B IPOTHUBOIOJIOKHBI

I') coBmecTHOCTE COOBITHIT A U1 B

19. O6s3arenbHbIM yeiioBueM npuMenerus: hopmyisl P(A+B)=P(A)+P(B) aBusetcs
A) HE3aBUCUMOCTH COOBITHS A U B

b) necoBmectHOCTH COOBITHI A U B

B) coObiTus A 1 B e AMHCTBEHHO BO3MOXKHBI

I') coBmecTHOCTE COOBITHIT A U1 B

20. Bepositnocts P(A/B) 310 — ...

A) BepOsATHOCTb COOBITHS 4 IPU YCIIOBUH, UTO A U B IPOTUBOIOJIOKHBIE COOBITHS
b) BeposTHOCTb COOBITHS A TIpU YCIOBUU, YTO A U B HECOBMECTHBIE COOBITUS

B) BeposATHOCTH COOBITUS A TP YCIOBUHU, YTO COOBITHE B POU30LLIO0

I') npousBenenue coowiThii 4 U B

21. O6s3aTenbHBIM yCiIoBHEM npuMeHeHus hopmyinbl P(4B)=P(4)P(B) ssnsercs
A) IpOTUBOIOIOKHOCTb COOBITUN A U B

b) nHezaBucuMocTs coObITHl A U B

B) necoBmectHOCTh cOOBITUI A U B

I') 3aBucuMoCTh cOOBITHI A U B

22. O6s3aTenbHbIM yeioBueM npuMmeHeHus: Gpopmynsl P(AB)=P(A)P( A/ B ) aBnsercs
A) IpOTUBOIOIOKHOCTb COOBITUN A U B

b) nHezaBucuMocTs coObITHl A U B

B) necoBmectHOCTh cOOBITHI A U B

I') 3aBucuMocCTh coOBITHI A U B

23. ®opmyria MOTHON BEPOATHOCTU UMEET BU:

A) P(A)=) P(A)-Py (A)  B) P(A)=) P(H;)-Py(H,)
i=1 i=l1

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

24. BeposTHOCTb MOSIBIEHUS COOBITUSI A m pa3 B 1 MOBTOPHBIX HE3aBHCHMBIX MCIBITAHUSAX
npu n<10 onpenaensiercs

A) dpopmynoit bepnynnu

b) nokanbHO# Teopemoii Jlamnaca

B) unrerpanbHoii Teopemoii Jlannaca

I') popmymnoii [Tyaccona

25. ®opmyna bepHyniau umeeT BUI



A) B,(m)=C,p"qg"™"
B) P,(m)=C,'p"q"
B) P,(m)=C,,p"q"
I) P,(m)=C,'p"q"™"

26. HaHBCpOHTHCﬁMHM quCJI0OM HaCTyr[J'IeHI/Iﬁ COOBITHS A B n HE3aBUCHUMBIX HCIBLITAHHUIX

Ha3bIBACTCA

A) HamOoJIbIIIee YKMCIIO HACTYIUICHUH COOBITHS A

b) nHanbonbias BEpoATHOCTh HACTYIIEHUS COOBITUS A4

B) uncino HacTyieHuit coobITHs A TpU HaNOOJIbIIEM YU CIIE UCIIBITAHUH

I') urcno HactymiieHuit coObITUS 4, IPU KOTOPOM BEPOSITHOCTh HACTYIIJIEHUS COOBITUS A B 1

HE3aBUCUMBIX HCIBLITAHUSIX HAMOOJIbIIIA

27. ®opmyia Ui ONpesieeHusl HAauBEPOATHEHIIEro yrcia ny UMeeT BU]L
A)np—p<my<np+p

b) np—q<my<np+gq

B) npp—q<my<mnp+p

) g<my<p

28. JlokanbHast Teopema Jlamiaca mo3BosIsieT BBIYMCIUTD

A) HauBepOSATHEHIIEE YUCIIO HACTYNJICHUI COOBITUS B /1 HE3aBUCUMBIX UCIIBITAHUSX

b) oTHOCUTENBHYIO YaCTOTY HACTYIUIEHUH COOBITHS B 1 HE3aBUCHMBbIX HUCIIBITAHUAX

B) BeposATHOCTH NMOSABIEHUS COOBITUS M pa3 B 7 HE3aBUCUMBIX UCHbITaHUAX (7>10)

I') BEpOATHOCTb OTKJIOHEHUS YUCIIA MOSABICHUNA COOBITUS m OT 4KMCIa HE3aBUCUMBIX HCIIBI-

TaHUU n

(n>10)

BCH

BC€H

29. B nokanpHOU Teopeme Jlamaca P = :/0(_)6) aprymeHT QyHKIHH @(X) paBeH
npq
A) x= e B)x:m—np ]3)x:i I x=m—-np

\Npq \Nnpq \N1pq

30. UnTerpanbHas Teopema Jlariaca mo3BossieT BEIYMCIUTD
A) BEpOSATHOCTD MOSIBJIEHUSI COOBITUS A m pa3 B n ucnbITaHusax (n>10)
b) BeposTHOCTBH MOsIBIIEHUs] COOBITUS A B n UCHBITAaHUSX HE MEHee a, HO He Oozee b pa3

B) HauBeposiTHeliIee YHCIIO MOSBICHUI COOBITUS A B 1 HE3aBUCUMBIX UCHIBITAaHUAX (11>10)
I') oTHOCUTENBHYIO YaCTOTY HACTYIUIEHUH COOBITHS 4 B 1 HE3aBUCUMBIX MCIIBITAHUSIX

31. B unrerpansHoii popmyne Jlamiaca P(ky <m<k,)=D(x,)—D(x;), apryMeHT x; pa-

L2 pg= Byxy= L

\N1npq N 1pq N 1pq

32. B unterpansHoii Gopmyne Jlannaca P(ky <m<k,)=®d(x,)—D(x;), apryMeHT Xy pa-

A) x = [) x; =k —np



MyJIe

A) x, =R 2P Bon=—"2  Bm=  x=k-mp

Npq \N1pq N npq

33. CnyyaiiHble BETMYUHBI JICIISTCS Ha
A) iepeMeHHbIE U IOCTOSTHHBIE

b) ueTHbIC U HEeueTHBIC

B) panmonanbHbie U HepallMOHAIbHbBIE
I') auckpeTHble U HEMpephIBHbIE

34. MaTtemaTH4YecKOe OXKUJIaHUE JUCKPETHOM CIIy4aifHOW BEIMYWHBI BBIUMCISETCS TIO Qop-

A) in b) Z(xi —Pi) X B) lez “Di ) zxipi
] i=1

i=1 i=1

35. MaTtemaTH4ecKoe OXHuJaHue cirydaitHo BenuuuHbl (¢ X+Y), rae c=const, a X, Y — He-

3aBHCHUMBIC cnyqaﬁHLIe BCJIMYHHBI, paBHO:

A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) N M(X)-M(Y)
36 MaremaTtuueckoe 0KUJaHue MOCTOSHHON BeanuruHbl C paBHO
A)C b)1 B)O0 I') He onpeneneno
37. MaTtemMaTuuecKoe OKUJaHUE IPOU3BEICHUS IBYX HE3aBUCUMBIX CIIy4YailHBIX BEIMUUH X
u Y paBHO
M(X)
A) M(X) + M(Y) b) M(X) — M(Y) B) WY) N M(X)- M)

38. Aucniepcust AUCKPETHOM Cy4aliHOM BEIMYUHBI ONpeenseTcs mo Gopmyie:

n n n n

A) inpi _(zxipi)z B) zxizpi _zxipi
i=1 i=1 i=1 i=1

b) zxi pi_(zxipi) ) zxipi _(zxipi)
i=1 i=1 i=1 i=1

39. Hucnepcus ciyvaitHoit Benuuunsl (cX+Y), roe c=const, a X, ¥ — He3aBUCUMBbIe ciyyaii-

HBIC BCJIMYHUHBI, pABHO

A) cD(X)+D(Y) B) ¢’D(X)+D(Y) B) D(X)+D(Y) I') eD(X)-D(Y)

40. luciepcusi pa3HOCTH ABYX HE3aBUCHUMBIX CIy4allHbIX BeIU4YuH X U Y paBHa:
A) D(X)-D(Y) b) 0 B) D(X)+D(Y) ') D(X)-D(Y)

41. lucnepcust noCTOAHHON BennuuHbl C paBHA
A)l b)C B)O I') He onpenenena

42. MareMaTuuyeckoe 0KHMJIaHHe KBajipaTa OTKIoHeHus M(X — M(X))2 paBHO

A) D(X) B) 5 (1) B) M(X) DN

43. Nucnepcus oT Maremaruueckoro oxunaanus D(M(X)) paBaa
A) M(X) b) 0 B) X N1



44. Cpennee KBaApaTUUECKOe OTKIOHEHUE O (X) CITy4aiiHOW BETMYUHBI X PaBHO

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

45. Marematudeckoe oxunaanue M(X) HenmpepbIBHON CIydaliHOW BEIWYHMHBI X, 3aJlaHHOU
Ha uHTepBaie (a,b), onpeaensercsa GopMyIIOun:

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

46. ucnepcus D(X) HenmpepbIBHOM ciydaifHON BeNTUYMHBL, 33JaHHONW Ha WHTepBane (a, b),
onpenensercs Gopmynon

b b

A) D)= [ f(@)dx=(M(X)*  B) D)= [(x =M (X)) dx
; :

B) D)= [ (x= M (X)) f (x)dx 1) D)= [ (x= M (X ))dx

47. I'padpuaeckas hopma 3a7aHus 3aKOHA PACTIPECICHUS CIIYIaiiHOW BEIMUHUHBI — 3TO
A) mapabona

b) npsimas nuHus

B) okpyxHOCTB

I') monuron

48. TabnuHas Gopma 3a1aHusI 3aKOHA pacTpeie]ICHUs CIydaHON BeTUYMHBI Ha3bIBACTCS
A) cyMMoi1 paciipeieneHus

b) nunrerpanom pacnpeneneHus

B) psinom pacnpenenenust

I') monem pacnpenenenus

49. JluckpeTHas ciy4yaiiHas BeJIMUMHA TPUHUMAET ...:

A) TOTBKO MHOKECTBO 1IEJIBIX 3HAUYCHHI

b) To1bKO MHOKECTBO MOJIOKUTEIBHBIX 3HAUCHUH

B) Bce 3HaueHus u3 uHTepBana (—oo; +oo)

I') koHeuHOE MM OECKOHEYHOE CUETHOE MHOKECTBO 3HAUCHUI

50. HenpepbiBHas citydaiiHasi BeIMYMHA IPUHUMAET

A) MHOXXECTBO IIEJIbIX 3HAUCHHI

b) MHOXeECTBO pallMOHANBHBIX 3HAYCHU I

B) koHeUHOE MHOKECTBO 3HAYCHUI

I') mo6oe 3HaueHne U3 KOHEYHOTO UM OECKOHEYHOT0 WHTEepBaia

51. Ecnu X — HenpepbIBHAs cilydaiiHasi BEIMUMHA, @ U b — KOHKPETHbIE 3HAYEHHUs], TO OTCIO-
Jla CIeAyeT, 4TO

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. Ecnm f{x) — MIIOTHOCTH pacipeeieHus], TO J.xf (x)dx paBen

—00

A) oo



B) -1
B)0
N1

X
53. Ecnu f{x) — MIIOTHOCTH paclpeeieH s, TO J. f(x)dx ompenenser

—00

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

54. OyHKIUA pacnpeaeseHus clydailHOW BeTUYUHBI X 3a/1aeTcst POPMYIION:
A) F(x)=P(X >x)

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

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

N Fx)=X

55. JluckperHas ciydaiiHasi BeJIMYMHA, BHIPAXKAIONIAS YHCIIO MOSBICHUS COOBITUS A B 11 He-
3aBHCHMBIX UCIBITAHUAX, IIPOBOJAUMBIX B PABHBIX YCJIOBUAX U C OJMHAKOBON BEPOSITHOCTBHIO IOSB-
JIeHUs COOBITUS B KXKIOM HMCIIBITAHUH, HA3bIBAETCS pAaCIIPEICICHHOM 110 ... :

A) HOpMaJTLHOMY 3aKOHY

b) o 3akony Ilyaccona

B) OuHOMHaNbHOMY 3aKOHY

I') mo mokasarenbHOMY 3aKOHY

56. Ecnu cnyuaiiHas BenM4rHA UMEET OMHOMHAIBHOE pacTpeeieHue, # — YUCIO HEe3aBU-
CHUMBIX HCHBITaHHﬁ, a p — BCPOATHOCTb HACTYIIJICHUA CO6BITI/IH, TO MAaTEMATHUYCCKOEC OKHNJAHNUC BbI-

gucnsercs no Gopmyse
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np

57. Ecnm cnyuaiiHas BelMYMHA UMEET OMHOMHAIBHOE PACTpe/eieHUe, # — YUCIIO HE3aBU-
CHUMBIX HCIIBITAHUH, @ p — BEPOATHOCTh HACTYIUICHUSI COOBITHSA, TO JAUCIIEPCUs CIyJailiHON BelIUYH-
HBI BEIYHCTISIETCS 110 (hopMyIie

A) D(X)=npq b) D(X) = np B) D(X) = n-p ) D(X)=p
58. MaTeMatnyeckoe OKHUJIaHUE PABHOMEPHO PACHpEACICHHON CIy4allHOM BEJIWYUHBI BbI-
gucnsercs no popmyse

MM pMe=tt gy M-

) M(X)=a+b

59. Jlucniepcusi paBHOMEPHO pacIipeesIeHHON CIydallHOW BETMYHMHBI BRIUUCISAETCS 10 (Hop-
MyJIe

2
A)DX)=b-a B) DX)=b +a B) D(X)=(bI—2a) I) D(X)=%

60. BeposiTHOCTh TTONaJJaHUsI PABHOMEPHO PACTIPEICTICHHON CIy4ailHOM BEJIMYMUHBI B UHTEP-
Baj [a; ﬂ] c [a,b] BeruncHsieTcs o popmyie:

A)P(aSXS,B)=% B)P(aSXSﬁFO;;f

B)P(aSXSﬁ)=§;Z F)P(aSXS,B)=%




61. IlnoTHOCTH pacmpenelieHus cay4yailHOW BEJIMYMHBI C [TOKA3aTEIbHBIM paclpeesIeHUEM
MUMEET BUJ:

A) ) 0, x<0, B) fx) 0,x<0,
xX)= X)=
/Ie_j‘x,xZO /Ie’b‘,xZO
/Ie_j‘x, x<0, Ax
B) flx)= ) flx)=e
0,x>0

62. @yHKIMS paclpeneicHus CIy4alHON BEIMYMHBI C ITOKA3aTEIbHBIM pacHpeesIeHueM
UMEET BUJ:

A) F) 0, x<0, B) Flv) 0,x<0,
X)= xX)=
e’b‘,xZO l—e’b‘,xZO
0, x<0, i
b) F(x)= i I') Fix)=e
—e 7, x20

63. Y noka3aTelbHOr0 paclpeeieH!s] MaTeMaTH4YeCKOe OKHUJIaHUE U CpeHee KBaJpaThye-
CKO€ OTKJIOHEHHE

A) Bceraa pa3iu4HbI

b) Bcerna paznuyaroTcs Ha eAMHUILY

+B) Bcerna paBHbI

64. @yHKIMS IUIOTHOCTH HOPMAJIBbHOTO PaCHpeleeHHs] C MaTEMaTUUECKUM OXKHIaHUEM a U
CpelHe — KBaIPATHYECKUM OTKJIOHEHMEM O 3a1aeTcst (pOpMyJION:

1 _(x—a)’ _(x—a)’
A) f(x):\/2_e 20° B) f(x): \/2—6 20
T (o2 T
_(x—a)2 _(x—a)2
e 20_2 1 2

B)f(X):g\/E r)f(X):g\/Ee 7

65. I'paduk IIOTHOCTH HOPMAJIBHOTO paclpeaeIeHUs Ha3bIBAETCs
A) xpuBoii ["aycca

b) xpuBoii bepnynnu

B) kpusoii [Tayccona

I') xpuBoii Jlanutaca

66. B Touke x=a kpusas ['aycca numeer
A) Touky miepernoda

b) Touxy MmuaMMyMa

B) Touky pa3priBa

I') Touky makcumyma

67. Touku x; =a—0 U X, =a+0 ABIAIOTCS Ui KpuBoi ['aycca
A) Toukamu neperuda

b) Toukamu Mmakcumyma

B) ToukamMu MuHUMyMa

I') Toukamu pa3psiBa

68. [TapameTpaMy HOPMAJIBHOTO PacHpeAeICHUS SIBISIOTCS:



A) MaTeMaTU4YeCKOe 0KHIaHNE U CPEIHEKBAIPATHIECKOE OTKIOHEHUE
b) bynkmus pacnpenenenus n GyHKIHS TUIOTHOCTH pacIpeeIICHHs
B) dymxuns p(x) n (x)

I') nucnepcus u cpeqHEKBaIPaTHIECKOE OTKIIOHEHHE

69. I'enepanpHasi COBOKYIHOCTh — 3TO ...

A) Bcs iccneryeMasi COBOKYITHOCTh OObEKTOB

b) coBokynmHOCTE City4aitHO OTOOpaHHBIX OOBEKTOB

B) coBOKyITHOCTh 00bEKTOB, BEIOPAHHBIX Uepe3 OMPE/IEICHHbBIN HHTEPBAT
I') COBOKYITHOCTD U3 HETIepeCeKaIOUINXCs IPYIII

70. Be16opo4Hasi COBOKYIMHOCTh — 3TO ...

A) COBOKYITHOCTb U3 HENIEPECEKAIOIINXCS IPYIIIT

b) coBokynmHOCTE City4aitHO OTOOpaHHBIX O0OBEKTOB

B) Bcst nccnenyemasi COBOKYITHOCTh OOBEKTOB

I') coBokymHOCTH 00BEKTOB, BHIOPAHHBIX Yepe3 ONPECIICHHBI HHTEPBAJ

71. O6beM BBIOOPKHU — 3TO ...

A) 4ucIo, paBHOE KOJIMYECTBY OOBEKTOB reHepaIbHOM MM BEIOOPOYHON COBOKYITHOCTH
b) uucno, paBHoe cpemHeMy apupMeTHIECKOMY OOBEKTOB

B) uncno, paBHOE MaKCHMaTbHOMY 3HAYEHHUIO COBOKYITHOCTH

') uncno, paBHOE MUHUMAIILHOMY 3HAUYEHHIO COBOKYITHOCTH

72. ITpu mOBTOPHOM OTOOPE 3apEeTUCTPUPOBAHHBIC U 00CIIEIOBAaHHBIC €TMHUIIBI

A) BHOBb BO3BPALLAIOTCS B TEHEPAIBHYIO COBOKYITHOCTh U CHOBA MOT'YT IIPUHSTH Y4acTHE B
JanbHENIIIeM 0TO0pe

b) B renepaibHy10 COBOKYIHOCTb HE BO3BPAILIAOTCS

B) B renepanbHy0 COBOKYMHOCTh BO3BPAILlAIOTCS, HO MPUHSATH y4acTHE B JalbHEHIEM OT-
06ope HE MOTYT

I') nomeuaroTcst cienuagbHbIM 3HAKOM

73. Ilpu 6ecrmoBTOpHOM O0TOOpE 3apeTrUCTPUPOBAHHBIC U 00CIEOBAaHHBIC €TMHUIIBI

A) BO3BpallarTcs B FeHEPaIbHYI0 COBOKYITHOCTh

b) He Bo3BpalaoTcsi B TeHEpaIbHYI0 COBOKYITHOCTD

B) BO3BpamaoTCsa B reHepaibHYI0 COBOKYITHOCTh U MOTYT NIPUHATH y4acTHE B JalIbHEHIIEM
otbope

I') mu60o Bo3BpaIaTCs, MO0 HE BO3BPAIIAIOTCS B TEHEPATIHHYIO COBOKYITHOCTD

74. I'padudeckas popma 3a1aHus 3aKOHA pacTIpeAeTICHUS CIIydailHON BEIMIMHBI — 3TO

A) mapabona b) npsimast munus B) oxpyxxHOCTB I') monuron
75. ... — 9TO HamboOJee YacTO BCTPEUArOIeeCs 3HAaUCHUE BapUAHTHI.

A) menunana b) mona

B) pazmax BapbupoBaHus I') cpennee 3naueHue

76. ... — 9TO BapuaHTa, KOTOpas ACIUT BapUALIMOHHBIN psii HA IBE PaBHbIC YACTH
A) menunana b) mona

B) pazmax BapbupoBaHus I') cpennee 3HaueHue

77. ... —9TO pa3HOCTh MEXy HAMOOJBIIIEH U HAUMEHBIIIEH BapUaHTON

A) menunana b) mona

B) pazmax BapbupoBaHus I') cpennee 3Hauenue



78. ®opmyna Crepkecca UMEET BUT ...

A) k=3,32 Ign b) k~=143,32 1gn B) k=1-3,32 1gn
79. BeibopouHas cpenHsis BEIYUCIsAETCs 1o hopMyie
k k k
_ 1 _ _ 1
A) szgz%--ni b) xB=le--nl~ B) xB:Zle-z-ni
i=1 i=1 i=1

80. BeiOopouHast quctepcHst BRIUUCIAETCS 1o Gpopmyie
k k k
_ 2 1 _ 2 1 _
A) Dg =) (x;—Xp)"-m b) DB:;Z(xi_xB) -n;  B) Df;Z(XﬁxB)'ni
l:1 l:l i=1

3.2. Bonnpocel K 3K3aMeHY M 3a4eTy B YCTHOI (popMme

Pa3zgen 1. DiieMeHTHI JIMHEHHOH M BEKTOPHOI aredpbl

1. [lonsaTue u BuABI MaTpull. TpaHCIOHUPOBAHHAS MaTpHUIIA.

2. Onepanuu HaJ MaTPUILIAMH M UX CBOMCTBA.

3. OOparHas MaTpHla ¥ ee CBOHCTBA.

4. OnpenenuTenb MaTPUIILI U €70 CBOKCTBA.

5. MuHOpBI 1 anredpanveckue JOMOTHEHHS YJIEMEHTOB orpeaenuTens. Teopema o pasio-

KCHHUHU OIIPCACIUTEIA 11O 3JICMEHTAM CTPOKHU HUJIN CTOJ'I6Ha.

6. Pemienne cuctem IuHENHBIX ypaBHEHUM MeToioM [ aycca.

7. Pemienue cucreM JTUHEHHBIX YpaBHEHUN METOJAOM OOpaTHON MaTPHIIBI.
8. Pemenne cucreM JIMHEHHBIX ypaBHEHUH ¢ momonibio popmyn Kpamepa.
9. BekTopsl. Onepanuu HaJl BEKTOPaMU U UX CBOMCTBA.

10. JleficTBus HaJ BEKTOpaMH, 3aJaHHBIMM CBOMMH KOOPAMHATAMHU.

11. CxansipHoe nmpou3BeICHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

12. BekTopHOE NPOU3BEEHHUE JBYX BEKTOPOB U €r0 CBOMCTBA.

13. CMemaHHO€ MPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

Paznen 2. AHajuTHyecKasi reoMeTpHUs HA MJIOCKOCTH
1. YpaBHEHHE IPSIMOI HA TIOCKOCTH: CITOCOOBI 3aJaHusI.
2. YpaBHEHHE MPSAMOU C YTIOBBIM KOIPHUIIUESHTOM.

3. OO01iee ypaBHEHHE IPSIMOM, €TO YaCTHBIE CITy4aH.

4. KpuBble BTOPOro MOPSAKA: OKPYKHOCTD.

5. KpuBsie BTOporo nopsijika: 3JuIuIIC.

6. Kpusie BToporo nopsizka: rumnepooiia.

7. KpuBble BTOporo nopsiaka: napaboua.

Pa3nen 3. BBenenue B anaan3
1. YncioBble ITOCIEN0BATEILHOCTH U CIIOCOOBI X 3aIaHusl.
2. Ilpenen uncinoBoil MOCIEI0BATENILHOCTH. TE€OopeMBI 0 MpeAesax YUCIOBbIX OCIEA0Ba-

TEJILHOCTEH.

3. Ilpenen pynxuu. HempepbIBHOCTH QYHKITUH.

4. ITonaTHre TPOU3BOIHON U €€ T€OMETPUUECKUNA CMBICIL.

5. Teopemsl nuhepeHInanbHOTO NCUHUCITCHUS.

6. [Ipon3BogHAs CII0KHOM U 00OpaTHOM (PYHKITHH.

7. Auddepenunan GyHKIIMN U €r0 TEOMETPUYECKUN CMBICI.

8. UccnenoBanue GyHKIIUNA ¢ TTOMOIIBIO TIEPBOM MPOU3BOTHOM.
9. UccnenoBanue GyHKIMIA C TTOMOIIHIO BTOPOIl IPOU3BOAHOM.



Pa3nen 4. UnTerpanbHoe ncunciaeHue GyHKIUH 0THOI He3aBUCHMMOM NepeMeHHOi

. [TepBooOpasnHas ¢yHKIMS ¥ HEOTIPEACICHHBIN HHTErpall.

. Beruncnenue HeonpeaeneHHbIX HHTErpaloB.

. MeTopl BBIYMCIIEHUS HEOIIPEIETICHHBIX HHTErPAJIOB: METOI IOICTAHOBKH.

. MeTo1pl BBIYMCIIEHUS HEOIIPEIEICHHBIX NHTErPAIOB: METOl MHTETPUPOBAHUS 10 YaCTSIM.
. MHTEerpupoBanme panimoHaIbHBIX APOOECH.

. OnpeneneHHbI UHTETPAT U €70 FEOMETPUUECKUI CMBICIT.

. ®opmyna Herotona-Jleitonua.

. [IpusnoxeHus onpeneneHHOro HHTerpaia: JIMHa JyT' KPUBOM, TUIOMIA1b TUIOCKON (uUry-
PBI, BBIYUCIIEHUE TTYTH, IPOHAEHHOTO TOUKOM, BBIYMCIEHUE PAOOTHI CHIIBL.

01N DN W~

Pa3zgen 5. KoMmmjiekcHbIe YHCIa

1. KoMmmiekcHbIe YnCiIa U UX TCOMETPHUICCKASA UHTCPIIPCTALIUA.

2. Paznuunbie HOpMBI 3aNTMCH KOMITJIEKCHBIX YHCEI.

3. Onepauuu HaJl KOMITJIEKCHBIMH YHCIIaMH, 3alTUCAHHBIMU B alre0pandeckoit popme.

4. Onepanuu HaJl KOMIUIEKCHBIMH YHCJIAMHU, 3alIMCAaHHBIMUA B TPUTOHOMETPUUYECKOI popme

Pazgen 6. DyHKIIUN HECKOJIbKHUX MePeMEeHHbIX

1. ITonsTHe QYHKIIMOHAIBHOW 3aBUCUMOCTH MEX/Ty HECKOJIBKUMHU TIEPEMEHHBIMU.
2. IIpenen u HENMPEPHIBHOCTH (PYHKITUU JBYX HE3aBUCHUMBIX TIEPEMECHHBIX.

3. HacTHble TpOU3BOIHBIE PYHKIIUN HECKOIBKHX MEPEMEHHBIX.

4. OkcTpeMyMbl (YHKIIUU JIBYX HE3aBUCHMBIX TTEPEMEHHBIX.

Pazgen 7. Teopuu BepoOSITHOCTE U OCHOBBI MATEMATHYECKON CTATUCTUKH

1. KomOuHaTopuka: pa3mMenieHus, CoOueTaHus, NepecTaHOBKU. Pa3menienus, coueTanus u
[IEPECTAaHOBKHU € MOBTOpEeHUsIMU. [Iprmepsl.

2. IIpenMeT U OCHOBHBIE ONPEEIICHUSI TEOPUU BEPOSITHOCTEH.

3. Knaccuueckoe onpenesneHue BepoITHOCTH. CBOMCTBA BEPOATHOCTH, BHITEKAIOIINE U3
KJIACCUYECKOTro onpeaeneHus. [Ipumepsl.

4. Cratuctudeckoe omnpeiesieHne BEpOATHOCTH, €r0 OCOOEHHOCTH U CBA3b C KIIACCUYECKUM
OIIPEICIICHUEM.

5. 3aBUCHMBIE U HE3aBUCUMBIE COOBITHS. Y CIIOBHBIE M 0€3yCIIOBHBIE BEPOSTHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CIIOKEHUS BEPOSITHOCTEH.

8. ®opmyna nonHoi BeposstHocTH. Popmyna baiieca.

9.®opmyna bepuynnu. bunomuaneHoe pacnpenenenne. HaupeposrHeiiee yuciao nosipie-
HUU COOBITHS.

10. [Tpubmmxennsie hopmyssl B cxeme beprymmm (hopmyna [lyaccona, mokanbHas U UHTE-
rpanbHas TeopeMsl Jlamaca).

11. CnyqaiiHple BETUYUHBI U CITydaiiHbIe COOBITHSI.

12. JluckpeTHble U HENPEPBIBHBIE CIy4YaiiHble BEJIMUHUHBI. 3aKOH paclpeaesIeHUs Cl1ydaiiHON
BEJIMUMHBI U CIIOCOOBI €r0 3aJaHMsl.

13. HucnoBble XapaKTEPUCTUKU CIIyYalHbBIX BETUYHH.

14. Martematuueckoe OkuaaHue ciydaitHoi BenuuuHbl. Ero cmeicn u npumepsl. CBOKCTBA
MaTEMaTUYECKOTO OXKHUIAHUSI.

15. Iucnepcus u cpeiHee KBaIpaTUueCKOe OTKIIOHEHHUE CIIy4YalHOW BeIMYUHBI. X cMbIC 1
npuMepbl Berurciienus. @opmynsl 175 Berauciienus aucnepcun. CBocTBa AUCTIEPCUH.

16. MaTtematuueckoe OkuagaHue, TUCTIEPCHs U CPeAHEE KBAPATUUECKOE OTKIOHEHUE Ya-
CTOTBI M YaCTOCTH.

17. Baxueliue pacupenesieHus: CaIyqdailHbIX BEJTUYUH.

18. HopmainbHoe pacnpenenenue. IInoTHocTs HOpManbHOIO paclpenesieHus U €€ CBOICTBaA.
DyHKIMA pacnpeieIeHUs] HOPMaIbHO pacpeAeICHHON Cly4ailHOW BEJTMYUHBI.



19. HopmupoBaHHOE (CTaHIapTHOE) HOPMAJILHOE paclpeieiiCHuE.

20. ®ynaknwms Jlamnaca: rpaduk, cBOHCTBA, TAOIHIIBI.

21. BeposATHOCTb NTONIaIaHNs] HOPMAJIbHO PACIIpEAEICHHON C1y4aiiHON BEIMYUHBI B 3a/1aH-
HBI UHTEpBaJI.

22. IlpenmeT u OCHOBHBIC 3a]a4M MATEMAaTHYECKOW CTaTUCTUKH.

23. T'enepasibHas ¥ BBHIOOPOYHBIE COBOKYITHOCTH CIIy4alHbIX BenwuuH. [lepBuunas oOpa-
00TKa BHIOOPOUYHBIX JAHHBIX PYNIHUPOBKA, TIOCTPOEHUE THCTOTPaMMBbl paclpeieeHusl CIydaiHbIX
BEJIMYHH.

24. Dmnupuyueckue HMHTerpaipHas u IuddepeHnuanbHas (QyHKIUM pacnpeneneHus. Mx
CBOIICTBA.

25. BbIOOpOYHbIE YHCIOBBIE XapPAKTEPUCTUKU CIyYaHBIX BEJIHYMH (TOYEUHBIE OLIEHKH)
JUCIIEPCUU, MATEMAaTUYECKOTO OXKHUIaHUs, KOO(PGHUIIMEHTOB aCUMMETPHH, dKCLIeCCa, KOPPEIALHH.

3.3. O0pa3ubl KOHTPOJIbHBIX PadoT MO TeMaM
Pa3nes 1. DiieMeHTBI JIMHEHHOI 1 BEKTOPHOI aJaredpbl

Koumponvuas paboma Nel. Mampuuwvi. Onpedenumenu

1 3 =2 3 -1 . 2 3
1. Hansl matpunel A=|{0 -1 4 |, B=[2 1 |, Cz( 1 0 2].
5 2 6 4 0 B

Borancints: 1) 24 + BC; 2) BT + C; 3) 4% 4) AB + 4B; 5) B + 3C.
2. BeaucianTe CIICAYroIure OIpCaAcInTCIn:

EEIN R
a2 5 I, ©) 1 2 1 5
1 -1 2 -
2 -1 3 4
3. ana matpura: 4 :(_23 ;j oxkasaTh, uto (A1) 1=4.
4. OnpenenuTh MpH KaKuX A CYIIECTBYET MaTpHIla, OOpaTHas JTaHHOM:
2 A -1
A=|1 3 4
-1 1 1

5. Haiitu matpuity, oOpaTHyro MaTpHULe:

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

Konmponvnas paboma Ne2. Bexkmopuas anzebpa
JlaHBI KOOPAMHATHI YETHIPEX TOYCK:
A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)

Haittu:
1) KOOpAMHATEI BEKTOPOB AB, CD,2AB+3CD ;
2) JUIMHBI BEKTOPOB AC, BD,2BC —3A4D;

3) ckanspHoe npousBeneHue BekTopoB AB u AC;
4) xocuHyc yria Mexay Bektopamu BC u BD;
5) NpOEKIINIO BEKTOpa AB Ha HalpaBlieHUE BEKTOpa CD ;

6) BEKTOpHOE ITPOU3BEICHNE BEKTOPOB AB u AD;
7) miomane TpeyronbHuka ABD;
8) cUHYC YIlIa MeXKIy BeKTOpaMH AB u CD ;

9) cMelanHoe Ipou3BeacHue AB - CD-b,rae b=i —2j+4k ;



10) o6bem nupamunasl ABCD, 1yiMHY BBICOTHI, OYIIEHHOW 13 BEPUIMHBI B.
Pa3nes 2. AHanuTH4YecKkasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Konmponvnasn paboma Ne3. Ananumuueckasn ceomempus Ha ni0CKOCHU

1. JlaHbl KOOpAMHATHI BEPIIMH TpeyroibHuka ABC:
AQ3; 2), B(—4; 3), C(-1; -2)

TpeOyeTrcs COCTaBUTH YpaBHEHUS:
1) ctoponbl 4B;
2) menuanbl AK, TpOBEICHHON U3 TOYKHU 4;
3) BeICOTHI BM, IpoBEAC€HHON U3 TOUKHU B.
Crenatp yepTex B CUCTEME KOOPIHUHAT.
2. JlaHo ypaBHeHuE KpuBOil 2-ro nopsaka. IlpuBectu 3a1anHOe ypaBHEHHE K KAHOHUYECKO-

MY BHUAY, OIIPCACIINTD THUIL KpHBOﬁ, HaWTHU ee XapaKTCPHBIC 5JICMCHTHI.

1) 2x*—4y*— 12x + 16y — 6 = 0;
2)3x° —6x—y+4=0;
3) x>+ 4" — 6x + 8y + 5 = 0, x2y—5=0 — HailTH TOYKH NEPECEUCHNs KPHBOH M 3aIaHHOIM

npsiMou. [IoCcTpouTh B HUCXOIHOM CHCTEME KOOPAUHAT.

Konmponvuas paboma Nod. Auarnumuyeckas 2eomempusi 8 NPOCMPAHCmMee

JlaHbl KOOPAMHATHI TOUEK — BepIIUH nupaMuisl ABCD:
A(T; 3; 6), B(2; 2; 1), C(=1; 05 1), D(—4; 5, -3)

Tpebyercs:

1) HaliTu ypaBHeHUE TI0cKoCcTH rpaHu ABC;

2) cocTaBUTH MTapaMETPUUECKHE YPaBHEHUs IPsIMON A B;

3) cocTaBUTh KAHOHUYECKHE YPaBHEHHsSI BBICOTHI TUpaMusl DK, MPOBEIEHHON U3 BEpUINHBI

4) HaliTH KOOpAMHATHI TOUKHU niepeceuenust DK u rpanu ABC;
5) Haiitu yrou f mexnay pedpamu AB u BC;

6) HaiiTu yron y Mexxay peopom AD u rpanbto ABC.

Crhenatp 4epTex MUPaMUIBI B CHCTEME KOOPAMHAT.

Pasgen 3. Beeaenue B anaaus

Koumpoavuas paboma NeS. [lpeden ¢pynkuuu

Berancnnth IMpCacCiIbl:

2 2 4

o C A9—x-3

1) lim 2x x—10 2) lim 2x° +5x" +4 3) lim X
x>-2 x% +3x+2 x>0 33 42x2 45 x—0~Jx+4 -2

.2 x—1 2

4) lim 35X 26" 5) 1im(2x_3j 6) lim +¥_ —>x+1 2"”
x—>0 4y x—oo\ 2x +5 x>0 3y —x° =2
o @x?—x-1)? 8) lim Ax+1-3x+1) g Jiy 120082

7) lim 3 2 X—>®© x—0 Xxsinx
x=>lx” +2x7 —x-2

Konmponvuas paboma Ne6. [Ipouseoonas chyuxuuu u ee npumererue

1. HaitTu mpou3BoHBIE TIEPBOTO TOPSJIKA JAaHHBIX (DYHKITHI, UCTIONIB3YsI TTPaBUiIa BEIYHCIIC-

HUS IPOU3BOJHBIX

1)y:2x5_i3+l+3\/;; 2)y=\/;-tg3x; 3)y= Inx ;
x- X 4 —3cosx



4) y = (sin x) e, x = arcsin 21, 6) y = x +arctgy.
5) < 1
e
2. BeraucnuTh Ipeenbl, UCIob3ys paBuiio Jlomurans:
1) lim————— (r=3) 2) lim x-sinl.
—3sin®(x —=3)’ x—0 X
3. [Toctpouts rpaduk GyHKIMH y = f(X), HCIIONB3Ys OOLIYIO CXEMY HCCIICIOBAHU:
4x® —3x
e

Paznen 4. UnTerpajibHoe ucuncjienne QyHKIuii OTHOM HE3aBUCUMOM MepeMeHHOH

Konmponvuas paboma Ne7. Heonpeoenennviii u onpedeneHHblil UHme2paibl

1. Beraucauts HCOIIPCACIICHHBIC HHTCTPAJIbI:

1 xdx
) [G* +3/x = —)dx; 2) (¢ )d 3 [———;
Jar et D fg e Ehepe
4) J-(Zx _ 5)e3xdx : 5) J‘ 7-3x ,’x 6) J‘ 5 xdx :
—4x+8 x“=5x+6

2. BeruucnauTh miomaas GUrypbl, OrpaHU4eHHON IMHUSAMU: y =2X —X“, y = —X.

Pa3gen 5. KoMIiekcHBIE YHCIa

Koumponvras paboma Ne§. Komnaexcuvie yucia
1. BeInosHUTh 1eficTBUSA CII0KEHUs, yMHOXKeHus, nesenus c KUz; =2 +3i,zp =3-2i.

2. Pemuts ypaBHEHUE X2 —4x.+5=0. Kopuu uzo6pa3uts rpaduuecku paanyc-BeKTOpaMu.

.\ 20
. —1 . o
3. Bemmonnute aeiicteus Hagy KU z = (l—j +il7p anrebpanyeckoii popme. Pesynprar
+1

3amnMcarb B TPUTOHOMETPUUYECKOM U MTOKa3aTeabHON (hopMax.

4. BBITIOTHUTH ACUCTBHUS Z = 6(cosl900 +i sinl900) :4(cos 40° +isin 400) B TPUTOHOMET-
puueckoit popMme. Pezynbrar 3anucaTh B IOKa3aTeNbHOM U anredpanyeckoil popmax.

5. Pemuth ypaBHEHUE xt+2=0. Kopuu npezacraButh Bo Bcex Tpex (popmax U U300pa3uTh
rpaguyecKu pajnyc-BeKTOpaMH.

Pa3nes 6. DyHKIINM HECKOJIbKHUX NepeMeHHbIX

Konmponvnasa paboma Ne 9. @Pyuxyuu HeckoIbKUX nepemeHHblx
1. Haitru monusiii quddepenmuan Gpyaxmnn u=cos*(x*y+y°z" + zx?).
2. Haiitu nuddepennman 2-oro nopsaka GyHKIUN z=s1in(x y3 -)°).
3. HaiiTi 9acTHbIC POU3BOIHBIC OT CIOKHON (GYHKIHH 110 i, v: z=x"y’ , Tie x = cos*(u+v),
y= sin3(u—2v).
4. HaiiTy 9acTHbIC POM3BOIHBIC OT HEABHON (GYHKIHH 110 X, V: ¢ + (x+y)° —yz’ = 0.
5. UccnenoBaTh Ha 3KCTpEMYM (PYHKIHUIO Z = Y2 Xt - 4xy + 9y2 +3x— 14y + 1.
6. UccrnenoBaTh Ha yCIOBHBI SKCTpeMyM GYHKIHMIO z = x° + y* 1pu x + y = 3 (x>0, y>0)
MerooM Jlarpanxa.




Pa3znen 7. JiieMeHTHI TeOpHs BEPOATHOCTENH M MATEMATHYECKON CTATUCTHKHU

Koumponvnasa paboma Nel0. Teopus eepoamuocmeti

1. B rpynne 16 cryneHTok u 6 cryaeHtoB. HaillTu BEposSTHOCTH TOTO, UTO CPEAM YEThIpEX
HayraJl BHIOPAHHBIX y4YaIIMXCs OKAXXETCS OJIHA CTYACHTKA U 3 CTYACHTA.

2. Cpenu coTpyaIHUKOB (hupMbl 28% 3HAIOT aHIVIMHCKUM s13bIK, 30% — Hemeukwuil, 42% —
bpanLy3ckuii; anrnuiickuii 1 Hemeukuit — 8%, anrnuiickuil u ¢panuysckuii — 10%, Hemenkui u
¢dpanuysckuit — 5%, Bce Tpu sA3bika — 3%. HaliTu BEpOATHOCTH TOTO, YTO CIy4yallHO BbIOpaHHBIN
COTPpYAHHUK (UPMBI: a) 3HAET AHTJIMMUCKUN WJIM HEMEIKHH; 0) 3HaeT aHTJIMUCKUN, HEMEIIKUN WIIH
(GpaHILy3CKMii; B) HE 3HAET HU OAMH U3 NIEPEUNCIICHHBIX A3BIKOB.

3. B wmarazuHe HMEIOTCS B NPOJAXE OJHOTUIIHBIE H3JENHS, W3TOTOBJIECHHBIE IBYMS
3aBojgamu. 3aBogoM Nel wmsrorosienbl 60% wu3menuii, a oCTaJIbHBIE M3TOTOBJIEHBI 3aBOJOM No2.
3aBog Nel B cpenneM BbimyckaeT 2% Opaka, a 3aBoa Ne2 — 5% Opaxka. KakoBa BeposiTHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3JIe1e OKaXeTcss OpakOBaHHbBIM?

4. TIpou3BOAUTHCS UCIBITAHUE MATH NPUOOPOB, KAXKIbI M3 KOTOPHIX BBIXOAUT U3 CTPOS C
BeposTHOCTbIO 0,1. HaiiTu BepoATHOCTH TOro, YTO XOTsI OBl ABa MpUOOpa BBIMAYT W3 CTPOs HpHU
UCIIBITAaHUU.

5. ®abpuka Bbimyckaer 70% wuzgenuii Bbicuiero copra. Hailtu BeposITHOCTH TOro, 4TO B
naptuu u3 1000 uzaenuit 4uciio nepBOCOPTHHIX 3aKII0UEHO MEKy 652 1 760.

6. HaiiTu maremMaTndeckoe oOXuAaHHUE, TUCIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIOHEHHE
CIy4yallHOM BEJIMYMHBI, 33JTaHHON 3aKOHOM paclpeiesIeHUs:

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

7. HenpepbiBHasi ciydyailiHas BelWYWHA 3ajaHa (YHKIMEH paclpeeeHus BEpPOATHOCTEH
F(x). Tpebyetcs: a) HAllTH IUIOTHOCTh paclpezeseHuss BeposTHOCTeN f(x), 6) HaliTH MaTemaTHye-
CKOE O)KMJIaHUE, IHUCIEPCHUI0, CPEeHEee KBAJpaTUYECKOE OTKJIOHEHHE; B) BBIYMCIUTH BEPOSTHOCTH
NOMAJJaHus CilydaiiHON BeqnuuHbl B uHTEpBal (1; 4); r) moctpouts rpaduku GyHKLUUU pacrpene-
neHus F(Xx) ¥ IIIOTHOCTH pacnpeneaeHus f(x).

0, tme x <0,

x2
F(x)=y—,rme0<x<5,
(%) Y

I, roe x > 5.

Konmponvuas paboma Nel 1. Ocrogbl mamemamu4eckou cmamucmuxku
Wzsectnsl X, X,,..., X, —pe3yapTaTbl HE3aBUCUMBIX HAOJIOJCHUN HaJ CIlydailiHOH Belu-

YUHOU X.
3amanue

1. CrpynnupoBath 3TH JaHHBIE B UHTEPBAIBHYIO Ta0JIHUILY.

2. [TocTpouTh TUCTOrPAMMY, IOJUTOH YACTOT ¥ SMIIUPUUECKYIO (DYHKIIMIO pacHpeesICHuUS.

3. HaiiTu 1 mocTpouTh MOAY U MEUAHY.

4. HaliTu HECMEILLEHHYIO OLIEHKY MaTeMaTUYECKOTO OXKUAAHUSA U TUCIIEPCUU CIy4yallHOU Be-
JUYUHBL X.

5. HailTu uHTepBaibHbIE OLIEHKM MAaTEMATUUYECKOT0 OKMJIaHUS U JUCIIEPCUM CIIy4ailHOM Be-
nuurHbl X ¢ HajexkHocThio ¥ = 0,99 u y =0,95.

4. METOAUYECKHE MATEPHAJIbI, ONPEAEJISAIOIMMUE ITPOUEAYPbBI OLIE-
HUBAHUA 3HAHUHU, YMEHUHU, HABBIKOB U (WJIH) OIbBITA JEATEJBHOCTH,
XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIINA



Jlekuuy OLIEHMBAIOTCA IO IOCEHMIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIJCIHUTH TJIABHYIO
MBICJIb.

[IpakTuyeckue 3aHATHS OLEHUBAIOTCSA IO CaMOCTOSTEIbHOCTH BBIIIOJIHEHUS palOoThl, Irpa-
MOTHOCTH B 0()OPMIIEHUH, IPABUIILHOCTH BBITIOJHEHUS.

CamocrosiTenbHast paboTa OLIEHMBAETCS [0 KAUECTBY M KOJMUYECTBY BBIIOJIHEHHBIX JOMalll-
HUX WIN KOHTPOJIbHBIX paboT, IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIIBHOCTH BbIOJIHEHHUSL.

ITpomexyTouHas aTTecTanus IPOBOJUTCS B opME 3a4eTa, 3a4eTa C OLIEHKON U 3K3aMeHa.

Jlns mosrydeHMs 3adeTa M 3K3aMeHa CTYJIEHT O4HOM (hOpMbl 00ydeHHUs JOJKEH B TEUEHHUE
ceMecTpa aKTUBHO IOCeUIaTh JEKINUN U IPUHUMATh y4acTHE B 00CYKAEHUH BOIIPOCOB KaCAIOLIUXCS
M3y4aeMOM TEMBbI, BBIIOJHUTH U 3AIUTUTH OTYETHI 10 IPAKTUYECKUM 3aHATHSM.

JUid mojlydeHus 3a4eTa U 9K3aMeHa CTYIEHT 3a04HOM (popmbl 00yueHUs AOKEH Hamucarb
KOHTPOJIbHYIO pabOTy, aKTUBHO IMOCEIATh JIEKIIUU U IPUHUMATh y4acTHe B 00CYKJIEHHH BOIIPOCOB
KACAOLINXCS U3y4aeMOU TE€MBI, BBIIIOJIHUTD U 3aIIUTUTH OTYETHI 110 PAKTUYECKUM 3aHITHAM.

Kputepuu oneHku 3adyera M 5K3aMeHa MOTYT ObITh MOJIydeHbl B T€CTOBOI (opme: konmye-
CTBO OajyIoB WJIM YAOBJIETBOPUTENIBHO, XOPOLIO, OTIMYHO. {7 HOJydyeHUs COOTBETCTBYIOILLEH
OLIEHKM Ha 3ayeTe M 5K3aMEHE II0 KypCy HCHOIb3yeTcsl HAKONMTEJIbHas cucTemMa OalbHO-
pEUTUHrOBON paboOThl CTYAEHTOB. MITOroBas oleHKa CKiIaJbIBacTCs U3 CyMMBbl 0aJUIOB MJIN OLIEHOK,
IOJIy4EHHBIX T10 BCEM pa3jienaM Kypca U CyMMbl OaJIJIOB IOJYYEHHOM Ha 3a4eTe U HK3aMeHe.

Tabnuna 4.1 - Kputepuu OLIEHKH YpOBHSI 3HaHUW CTYACHTOB C HCIIOJb30BaHHUEM TECTa Ha
3a4eTe U HK3aMEHe 110 Y4eOHOH IUCHUIIIMHE

Ornenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopo1uio 71-85 %
Y 10BII€TBOPUTEIIHHO 51-70%
HeynoBneTBoputenbHoO Menee 51 %

OneHka «3a4TE€HO» COOTBETCTBYET KPHUTEPHUSM OLIEHOK OT «OTIMYHOY» /IO «YyIOBIIETBOPH-
TEJIBHOY.

O1eHKa «HE 3a4TEHO0Y» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HE YIAOBICTBOPUTEIBHOY.

KonnyecTBo 6ajioB M OLIEHKAa HEYIOBIETBOPUTENIBHO, YIOBIETBOPUTEIBHO, XOPOLIO, OT-
JUYHO OTIPENENSIOTCS MPOTPAMMHBIMU CPEJCTBAMHU MO KOJIMYECTBY MPABHIBHBIX OTBETOB K KOJIH-
YeCTBY CIy4aiiHO BHIOPaHHBIX BOIIPOCOB.

Kpurepnn onieHuBaHMs KOMIIETEHIUHN CIEAYIOLINE:

1. OTBeTHI UMEIOT NOJHBIE pelleHus (¢ MPABUILHBIM OTBETOM). VX comepikaHue CBUIETENb-
CTBYEeT 00 YBEpEHHBIX 3HAHHIX OOYHYAIOLIETOCs M O €r0 YMEHHH pemaTh NpodecCuOHaIbHbIE 3a/a-
YW, OLICHUBAETCS B 5 0a/JI0B (OTJIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJIHBIE PELLIEHUS (C TPaBUIIbHBIM OTBETOM). X coneprkanue
CBHU/IETEJICTBYET O JOCTATOYHBIX 3HAHUAX 0OY4aIOLIErocs U ero yMeHUH pemaTbh IpopeccuoHab-
HbIe 3a7aun — 4 Oasuia (XopoIio);

3. He menee 50% oTBETOB MMEIOT MOJIHBIE pellIeHHs (C MpaBWIbHBIM O0TBeTOM). MX coxmep-
KaHWUE CBUAETEIBCTBYET 00 YIOBICTBOPUTEIBHBIX 3HAHUAX O0YYAIOIIETOCs M O €r0 OTPAaHUYCHHOM
YMEHUH pelaTh npodeccuoHalbHbIE 3a/1a4l, COOTBETCTBYIOIIME ero Oyayied kBaiupukanuu — 3
Oata (yOBIETBOPUTEIBHO);

4. Menee 50% OTBETOB MMEIOT pPEIIEHUS C IPaBUIbHBIM OTBeTOM. MX conepxkanue cBuje-
TEJICTBYET O CIA0BIX 3HAHUAX 00YYarOIIErocst M O €ro He YMEHUHU pemarh npodeccuoHanbHbIe 3a-
naqu — 2 6amia (HeyJOBJICTBOPUTEILHO).



