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1. IEPEYEHb KOMIETEHIIUI C YKABAHHUEM 9TAIIOB UX ®OPMUPOBA-
HUA B MPOIECCE OCBOEHHUA OBPA3OBATEJIbBHOU ITPOI'PAMMBI

B pesynbrare ocBoenust OIIOI GakanaBpuara no HampasieHuto ooyuenus 35.03.01 Jlec-
HOE JIe710, 00yJaIOIIniics JOIDKEH OBJIAJICTh CICAYIOIUMHU Pe3yJbTaTaMy 00y4eHHs 110 AUCIHILIN-

He «MaremaTukay:

Tabnuma 1.1 — TpeGoBaHus K pe3ynbTaTaM OCBOCHUS AUCIIUIUINHBI

2. OMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHUMIA HA PASJIMYHBIX ITAIAX UX ®OP-
MUPOBAHMUSA, OMUCAHUE HIKAJI OHUEHUBAHUA

Tab6auua 2.1 — Ilokasarenn u KPUTEPHU ONPEACICHUs yPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIHH (HHTEIPUPOBAHHAS OLICHKA YPOBHS c(hopMH-
POBAHHOCTH KOMIICTECHIIHIA)

Kon n HaumeHoBaHHE
MHJAUKATOpa JT0CTHKE-
HMs KOMIIETEHUUH

Ilnanupyemsie pesyib-
Tathl 00y4CHUs

Ol1eHKa ypoBHs C()OPMUPOBAHHOCTH

HEY/I0BJIETBOPHTEILHO

YAOBIETBOPUTENLHO

Xoporo

OTJIMYHO

Ko u HanMeHnoBaHue
WHMKATOPA JTOCTHIKE-
HUS. KOMIIETEHIIMN

Ko n nanmeHnoBanue
KOMIIETEHIIUN

[epeueHpb MIaHUPYEMBbIX PE3yJIbTATOB 00y4YEHHUS
10 JUCIUIUINHE

VYK-1 Cnocoben
OCYILECTBIISITH ITOUCK,
KPUTUYECKHUI aHATN3
U CHHTE3 HH(pOpMa- 1K€, OCYIIECTBIISET
1Y, TPUMEHSTh CUC- | JEKOMITO3ULIUIO 3a/a-
TEMHbIH MOIXOA AT | M.

peLIeHuUs OCTaBIICH-

VK-1.1. Ananmuzupyer
3aj1a4y, BBIICIISS ee
6a30BbIC COCTABIISIO-

3HaTh: IpHeMbl aHAIM3a COAEPXKAHHA 3a/a4d
10 MaTeMaTHKe

YMeTb: NOHSATH B LIEJIOM YCIIOBHS, OIIMCAHHBIE B
MaTeMaTUYECKOH 3a/1aye, BBIIENATh 0a30BbIE CO-
CTaBIISIIOLINE U TPEOOBAHUS

Baagers: npueMaMu J€KOMIO3UIN — Pa3OMBKH
aHaJIM3UPYEMOii 3a/1auM Ha pelIeHHUe B3aUMOCBSI-

VYK-1.1. Anamusupyer
3aj1ady, BBLIEISA ee 6a-
30BbI€ COCTABJISIONINE,
OCYILIECTBJIACT ICKOMII0-
3UIUIO 33/1a4U.

3namp: npuems! aHanu3a
COJICP)KAHNsA 3a/lauyH IO
BBICIICH MaTeMaTHKe

YpoBeHs 3HaHMiI 1O
npHeMaM aHalu3a co-
JIEpIKaHUs 3a1a4yu 110
BBICIICH ~ MaTeMaTHKe
HHUKE MHWHHUMAJIbHBIX
TpeGoBaHMi,  MMeNH
MecTo rpybbie Ommo-
KH

MunnmansHO pomyc-
THMBIii ypOBEHb 3Ha-
HUH 1O mpueMam
aHaIM3a COLEPIKAHUS
3aa4d [0 BBICIIEH
MareMaTuke,  JI0my-
1EHO MHOIO HErpy-
6bIX omHbOK

YpoBeHb 3HaHM 1O
npUeMaM aHaju3a co-
JIepKaHus 3aJaud 110
BBICIICH MaTeMaTuke
B 00beMe, COOTBETCT-
BYIOILIEM ~IpOrpamme
MOJrOTOBKH,  JIOMY-
LICHO HECKOJIBKO HE-
rpy0bIX OMHO0K

VYpoBeHb  3HaHMH 1O
npueMaM aHaju3a Co-
JIepKaHUA  3aJa4d 110
BBICIICH MaTeMaTHKe B
obbeme, COOTBETCT-
BYIOIIEM nporpamme
MOATOTOBKH, 0€3 omiH-
60K

Ymemp: NOHATH B LIETIOM
YCIIOBHS, OINHMCAaHHBIC B
MaTeMaTH4eCKOil 3aja4e,
BBIAENATHL 0A30BLIE CO-
CTaBJIAOIIME U TpeGoBa-
HHUS

Tlpu pemenuu craH-
JIApTHBIX MaTeMaTHye-
CKHX 3ajja4 HE Ipojie-
MOHCTPHPOBAHBI  OC-
HOBHBIC YMEHHS IIO-
HHUMaTh yCJIOBHS, OITH-
CaHHBIC B MaTeMaTu-
4YeCKO# 3ajaue, Bblje-
nTh 6a30BbIC COCTaB-
nsgomue M Tpedosa-
HUs, HUMEIn MECTO
rpy0ble ommnbKu

TIposeMoHCTpUpOBa-
Hbl OCHOBHBIE yMe-
HUsI [IOHHMATh YCIIO-
BHS, OIMCAHHBIC B
MaTeMaTH4ecKoH 3a-
Jlade, BBIICIATH Oa-
30BbIC  COCTABISIIO-
mue u TpeboBaHMs,
peIICHBI  THIIOBBIC
3aJla4l C HerpyobIMH
OmMOKaMH,  BBIIOJI-
HEHBl BCE 3a/@HM,
HO HE B IOJHOM 00b-
eme

TIpoeMOHCTpHpPOBa-
HBl BCE OCHOBHBIC
YMEHHUsS MOHUMATh
YCOBUs, OMNUCAHHBIC
B MaTeMaTH4eCKOH
3ajiave, BBIIENATH Oa-
30BBIC COCTABIISIOLINC
u TpeboBaHus, perue-
HBI BCE OCHOBHBIC 3a-
Jlaud ¢ HerpyobIMH
OomKubOKaMu,  BBINOJ-
HCHBI BCC 3a/laHusl B
MOJHOM  00BeMe, HO
HEKOTOpBIE C HeJoue-
TaMmu

TIpoeMOHCTPHPOBAHBI
BCE OCHOBHBIC YMCHHS
TIOHUMATh ycnoBus,
OIMHUCAHHBIC B Marema-
THYECKOH 3aj1aue, Bbljie-
naTh  6a30BBIE  COCTaB-
nsolMe U TpedoBaHus,
peILCHBl BCE OCHOBHBIC
3aJa4l C  OTIETBbHBIMU
HECYIICCTBCHHBIMH ~ He-
J1I04€TaMH,  BBINOJIHEHBI
BCC 3aJlaHus B MOJHOM
obbeme

HBIX 3a/1a4 3aHHBIX [0J[331a4
VK-1.3. PaccmarpuBa- | 3HaThb: BO3MOXKHbIE BapHaHTbl PELICHUS MaTe-
€T BO3MO’KHBIE BAPUAH- | MATUYECKHX 3a/]a4, OLIEHUBAs UX JOCTOMHCTBA U
THI PENICHHUS 3a/1a4H, HEIO0CTaTKH
OLICHMBAS UX JOCTOMH- | YMeTh: HaXOAUTh IPUMEHCHHE PA3JIM4YHBIX Ba-
CTBA M HEIOCTATKH PHAHTOB pEIICHHs MaTeMaTHYeCKUX 3ajady, olle-
HHBas UX JOCTOMHCTBA U HEJOCTaTKH
BaageTs: ciocOOHOCTBIO IPHMEHSATH BO3MOX-
HbIE BAPUAHTHI PEIICHH MAaTEMAaTUUECKHX 3a/1a4,
OLICHUBAs UX JOCTOUHCTBA M HEIOCTATKH
OIIK-1. Cnocoben | OIIK-1.1.3HaeT ocHO- | 3HATh: OCHOBHEIE IOHATHS W METOJLI MaTema-
pelarb THUIIOBBIC | BBl MATEMATHKH, €CTe- | THUECKOTO aHAIW3a, JTMHEHHOH anreOphl, aHAIU-

3amaun  mpodeccro-
HAJIbHOM JIeATENbHO-
CTH Ha OCHOBE 3Ha-
HUA OCHOBHBIX 3a-
KOHOB MareMaruue-
CKMX ¥ €CTEeCTBEH-
HBIX HayK C IHpHMe-
HeHHeM  uH(pOpMa-
LIMOHHO-
KOMMYHHKAIMOHHBIX
TEXHOJIOTuil

CTBEHHBIX HaYK, CO-
BpPEMEHHBIX HH(POpMa-
IIMOHHBIX TEXHOJIOTHIH
U IIPOrPaMMHBIX
CpelCTB

TUYECKOI T€OMETPHU U CTaTUCTUYECKOH reoMeT-
puu

YMeTh: HCIOIB30BaTh MOHITHS M METOIbI Ma-
TEMAaTHYECKOTO aHaju3a, JIMHEHHOH anreOpsl,
AQHAJUTUYECKOM TI'€OMETPHHM U CTaTUCTUYECKOH
TeOMETpUH B NPOo(deccHoHANBHON AesTEeNbHOCTH
B 00JIaCTH JIECHOTO XO35HCTBA

Baagerb: HaBBIKAMH NIPUMEHEHHS METO/IOB Ma-
TEMAaTHYECKOT0 aHajiu3a, JIMHEHHOH anreOphl,
AQHAJUTHYECKOH T'€OMETPHHM M CTAaTHCTHYECKOM
TeOMETPUH B IPOHECCHOHATIBHON eI TEIbHOCTH
B 00J1aCTH JIECHOTO XO3sIiCTBA

Bnaoems: npuemamu | [Ipu pemrenun  cran- | Umeercs munumans- | [IpogemonctpupoBa- | IIpogeMoHCTpHpOBaHbI
JICKOMIIO3MIIM — Pa30MB- | JApTHBIX MaTeMaTHye- | Hblii Habop HABBIKOB | Hbl 0a30Bble HABBIKH | HABBIKM 10  IpHEMaM
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KA aHAIH3UPYEMOH 3a-
Jlaud Ha pellieHUe B3au-
MOCBSI3aHHBIX MO/[3a/1a4

CKHX 3aja4 HE Ipojie-
MOHCTPHPOBaHbI 6a30-
BBIC HaBBIKH 110 TIpHE-
MaM  JICKOMIIO3ULIKM  —

pasOMBKM  aHAIH3U-
pyemoil  3aauM  Ha
pelieHHe  B3aUMOCBS-
3aHHBIX noj3ajad,

HMMEIH MECTO rpyOble
omnOKH

10 mpueMam JICKOM-
MO3HIM — pPa3OMBKH
AHAIM3UPYEMOil  3a-
Jlauu Ha pelenue
B3aMMOCBSA3aHHBIX

noazazad ¢ HeKOTO-
PBIMH HEZIOYETAMH

o Inpuemam JICKOM-
MO3HIM — PasOMBKH
aHAM3UpPYeMOil 3aja-
YM HA PCLICHHUE B3au-
MOCBSI3aHHBIX T10/3a-
Jad  OpH  pelieHHH
CTaHIAPTHBIX 3aJa4 C
HEKOTOPBIMM HEA04YE-
Tamu

JICKOMITO3HLH — Pa30OuB-
KH aHAIM3MPYeMOH 3a-
JIaun Ha pelICHHE B3aH-
MOCBSI3aHHBIX TO/3a7a4
MpU pELIEHHH HEeCTaH-
JApTHBIX ~ 3amau  Oe3
OIIMOOK U HEJIOYETOB

VK-1.3. Paccmarpusaer
BO3MOKHBIC BapUaHTbI
pelleHHs  3ajayn, oLe-
HHBas UX JIOCTOMHCTBA U
HE0CTAaTKH

3nams: BO3MOKHbIC BapHaH-
ThI PEIICHHA MATEMaTHIECKHX
3aj1a4, OLlEHMBas X JOCTOMH-
CTBA M HEJIOCTATKH

VYposenb 3HaHHMi MO MC-
TIONb30BAHAIO  BO3MOKHBIX
BAPHAHTOB PENICHHS MaTe-
MaTHYECKHX 3a/ay  HUKe
MHHHMaJTBHBIX  TpeGoBa-
Huii, HMEITH MecTo rpy6bie
ommoKn

MHHHMATBHO  1OTYCTH-
MBI ypOBEHb 3HaHMIi 1O
HCTIONB30BAHMIO BO3MOK-
HBIX BapHAHTOB PelICHHA
MaTeMaTHIeCKHX  3a1ad
JIONYIIEHO MHOTO Herpy-
ObIX OMMOOK TO OlEHKE
MX JIOCTOMHCTB M HEoC-
TATKOB

YpoBenb 3HaHMI TIO HC-
TTO/Tb30BAHAIO BO3MOXKHBIX
BAPHAHTOB PEIICHHA Ma-
TEMaTHYECKHX ~ 3a/ad B
obbeMe,  COOTBETCTBYIO-
IeM MporpaMMe  Mojro-
TOBKH, JOMYNEHO —He-
CKOJBKO HErpyobIX OIIH-
GOK 10 OUEHKE MX JI0CTO-
MHCTB U HEJOCTATKOB

VpoBenb 3HaHHIi MO HCIONb-
30BAHHMIO BO3MOKHBIX BapH-
QHTOB PeIICHHs MaTeMaTHye-
CKHX 3a/au B 00beme, COOT-
BETCTBYIOIIEM  MpOrpaMme
TIO/IFOTOBKH, OIIEHKa MX JI0C-
TOMHCTB M HEJ0CTAaTKOB MPO-
Besiena Ges onmbok

Baademp: ThIO

NPHMEHSATH BO3MOKHBIC BapH-
QHTBI PELICHHs MaTeMaTHue-
CKHX 3aj@y, OUCHMBAs HX
JIOCTOMHCTBA H HEJIOCTATKH

Tpu cTanaapr-
HBIX 33/1a4 HE MPOJIEMOH-
CTpPHpOBaHbI 0a30Bble Ha-
BLIKH 1[0 CIOCOGHOCTH
HPHMEHSATH pasiuHbie
BAPHAHTBI PELICHHS MaTe-
MaTHYECKHX 3aj(ay, OLECHH-
Basg MX JIOCTOMHCTBA M He-
JIOCTaTKH, MMENH  MECTO
TpyOble OMHOKH

Hmeerest

1

Jui Ha-

HabOp HABBIKOB M0 CIIO-
cobHOCTH TPUMEHSIT
PpasIMuHbIC BapHAHTBI
peLICHUs JUIS  PelIeHus
CTAHJAPTHBIX MaTeMaTH-
HECKHX 33/1a4 C HEKOTO-
PHIMH  HEJIOYETaMH 10
OIICHHBAHHMIO WX JOCTO-
MHCTB M HEJOCTATKOB

6a3oBble HABLIKH 110 CIIO-
COOHOCTH IIPHUMEHSTh pas-
JIMYHBIC BAPHAHTHI peLle-
HH MATEMAaTHYECKHX 3a-
Jlad IpM PCUICHHH CTaH-
JIAPTHBIX MATEMATHIECKHX
3a71au ¢ HEKOTOPBIMH He-
JIOUETAMH TIO OLEHHBAHUIO
MX JIOCTOMHCTB M HENOC-
TATKOB

BBIKH 110 CHOCOOHOCTH HpPH-
MEHSATh PA3lM4HbIC BAPHAHTHI
pelenus HECTaHJAPTHBIX
MareMaTHuecKux 3amau Ge3
owHGOK U HEJIO4ETOB NPOBe-
JICHA OLCHKA HX JIOCTOMHCTB
M HEJIOUETOB

Ymemp: naxonurs npumene-
HHE pa3IM4HBIX BAPHAHTOB
peuieHus MaTeMaTH4YEeCKUX
3a/iay, OLCHUBAs UX JIOCTOUH-
CTBA M HEJIOCTATKH

Tpu pewennn crangap 10 11 BCE
HBIX MATEMATHYECKHX 3a- | OCHOBHBIC YMCHMS HAXO- | BCC OCHOBHBIC ~YMCHWS | OCHOBHBIC YMCHHs HaXONUTh
Jau e pupo- | muth pas- | HAXOAMTh  NPHMEHCHHE | PUMEHCHHE PA3/MYHBIX Ba-
BAHbl YMCHMS HAXOIMTH | JIMUHBIX BAPHAHTOB pe- | PA3IMUHBIX  BAPHAHTOB | PHAHTOB PELICHHS MATEMATH-
NPHMEHEHHE  PA3IMYHBIX | IICHHS MATEMATHYECKHX | PELICHHS MATEMATHYECKHX | YECKHX 3ajay, OLCHMBAs WX

BAPHAHTOB PELICHUS MaTe-
MaTHYECKHX 3ajay, OLECHH-
Bas MX JIOCTOMHCTBA M HE-
JIOCTATKH, HMEJIH MeCTo
rpy0bIe ommnbKH

3aja4, OLEHUBAs HX JOC-
TOMHCTBA M HEJIOCTATKH,
PCIICHBI THIOBBIC 33Ja4K
¢ HerpyObiMu orubKamMu,

3ajia4, OLEHMBAsi X JOC-
TOMHCTBA M HEIOCTATKH,
PCIICHBl  BCE  OCHOBHBIC
3ajauu ¢ HerpyGbiMu

BCE 3a/aHuA,
HO HE B TOJTHOM 00beme

BCE 3aJlaHHsl B TIOJTHOM
obbeMe, HO HEKOTOphIE C
HeloueTaMu

JIOCTOMHCTBA M HEJOCTATKH,
PEILCHBI BCE OCHOBHBIE 3aj1a-
UM C OT/ICIBHBIMH HECYIIECT-
BEHHBIMH  HE/IOYETAMH, BbI-
TOJIHEHBI BCE 3aIaHHsI B 1101
HOM oGBeMe

OIIK-1.1. 3naer 0cHOBBI
MAaTEMaTUKHU, €CTECTBCH-
HBIX HayK, COBPEMEHHBIX
HMH(OPMAIIMOHHBIX  TeX-
HOJIOTMH M IPOrpamMm-
HBIX CPE/ICTB

3namp: OCHOBHBIC TOHATHS H
METO/Ibl MaTeMaTHIECKOTo |
aHaNM3a, JMHEHHOH anreGpsl,
AHATMTHYECKOH FCOMETPHH W
CTATHCTHYECKOI IeOMeTpHi

VYpoBeHb 3HaHMH OCHOB-
HBIX TIOHATHIl M METONOB
MaTeMaTHIECKOro M aHa-
NH3a, JTHHEHHOI anredpsl,
AHAINTHYECKOH IeOMETPHH
M CTATHCTHYECKOIl reomer-
PHH HIDKE MHHUMAJIBHBIX
TpeQOoBaHHil, HMEINn MEeCTO
rpyObie omubKH

MHHHMATBHO — 1OTYCTH-
MBI ypOBEHb  3HaHMii
OCHOBHBIX ~ TOHATHI W
METOJIOB MaTeMaTHYECKO-
T0 M aHaiu3a, JUHEHHOMH
anreOpbl, aHAIUTHYCCKOI
TEOMETPHH H CTATHCTHYC-
CKOif  reOMeTpuH, j1omy-
WEHO MHOrO Herpydbix
oumbok

YpoBenb 3HaHHMI OCHOB-
HBIX TOHATHIi H METOIOB
MaTeMaTHYeCKOT0 W aHa-
JIM3a, JTHHEHHON anreOpsl,
AHAJIMTHYECKOH  reomer-
pUM M CTATHCTHYECKO#
reomMeTpuu B 00beme, co-
OTBETCTBYIOLIEM npo-
rpaMMe TOArOTOBKH, J0-
MYIIEHO HECKONIBKO ~ He-
rpy6bIX ommndok

VpoBeHb 3HaHMH OCHOBHBIX
TIOHATHI H METOZIOB MaTema-
THYECKOTO M aHaim3a, JH-
HelHO#i anreOpbl, aHAINTHYE-
CKOH I€OMETPHH M CTATHCTH-
4ECKOIt reoMeTpuu B obbeme,
COOTBETCTBYIOLIEM IPOrpaM-
Me MOAr0TOBKH, 0e3 omnbok

Ymems: Th TOHs- | ITpn crangapt- | I Tlp 11 PHp BCE
THA M METOIBI MaTeMaTHue- | HBIX 3aJad He nc- | Bee YMEHHA TI0 | OCHOBHBIC YMEHHS 1O HC-
CKOro  aHammsa, itHO | cTpHp TIOHATHH 1 TIOHATHI TIOHATHH M
anreGpe1, AHAJINTHYECKOH | YMEHHS TIO HCNIONb30BA- | METOZIOB MAaTEMaTHUECKO- | M METOJIOB MaTeMaTHuye- | METOOB  MAaTeMaTHYECKOro

TEOMETPHU M CTATUCTHYECKOil
reoMeTpud B npodeccHo-
HaJILHOM /e TeNBLHOCTH B 06-
JIACTH JIECHOTO X03siicTBA

HUIO HOHATHH M METOJI0B
MATEMAaTHYECKOrO aHa3a,
NUHEIHOH  anrebpel, aHa-
NIMTHYECKON TIEOMETPUH U
CTATHCTHYECKOH — reomer-
pun B npodeccHoHanbHOM
JeSITENbHOCTH B ObacTu
JIECHOT'O XO35HCTBA, UMEIH
MecTo rpyBbie ommubKH

r0 aHauM3a, JIMHEHHOM
anreOpbl, aHAIUTHYCCKOI
TEOMETPHH H CTATHCTHYC-
CKOif reoMerpuu B mpo-
(eccHoHaIBHO JesTelb-
HOCTH B 00JIACTH JIECHOrO
XO3HCTBA, PELICHBI TH-
MOBBIE 3aJauH C Herpy-
ObIMH  OIIMOKAMH, BbI-
TOTHEHbI BCE 3a/[aHHsl, HO
He B 10IHOM 00beme

CKOr'0 aHajiu3a, JIMHEIHOH
anredpbl, AHATUTHYECKOH
reOMETPHM U CTATHCTHYC-
CKOH reoMerpuu B Mpo-
(eccronaibHOl  esTesb-
HOCTH B 00JIacTH JIECHOTO
XO03sHCTBa, PpEIICHBI  BCE
OCHOBHbIC 3ajauM C He-
rpyObIMH OLIMOKAMH, BbI-
IIO/IHCHBI BCC 3ajaHUs B
TOJIHOM 00BbEMe, HO HEKO-

aHanu3a, JIMHCHHOM anredpsl,
QHANINTHYECKOI IeOMeTpHH 1
CTATHCTHYCCKOMH reOMEeTpHH B
npo)ecCHOHANBHON JIesTelIb-
HOCTH B 00JIaCTH JIECHOTO
XO03sHCTBa, PeElIeHbl BCE OC-
HOBHbIC 3a/A4H C OT/IC]IbHbI-
MH HECYIIECTBEHHBIMH HEJI0-
4eTaMM, BBIIOJIHEHBI BCE 3a-
JIaHus! B TIOJIHOM 0Gbeme




TOPbIE C HEJIOYETAMH

Bnaoe : npuMe-
HEHHs METOJIOB MaTeMaTHue-
CKOr0  aHamu3a, JIHHEHHOH
anreGpe1, AHATHTHYECKOI
TEOMETPHH H CTATHCTHYECKOH
reomerpuu B mpodeccro-
HANbHOI 1eATeNbHOCTH B 06-
JIACTH JIECHOTO X03siicTBA

TIpn cTaHaapT-
HBIX 337124 HE NPOJEMOH-
CTpHpoBaHbl GaszoBBIe Ha-
BBIK TIPHMEHEHHS METOI0B
MaTeMaTHYECKOrO aHaIH3a,
NHHEifHOH  anrebphl, aHa-
JHTHYECKOI TEOMETPHH H
CTAaTHCTHYECKOH — reomer-
puH B 11POeCCHOHANBHOI
JesITeNbHOCTH B ObacTu
JIECHOT'O XO35HCTBA U, HMe-
I MecTo rpyObie OmHOKKn

Hmeeres

Habop HaBBIKOB MpHME-
HEHHsl METO/I0B Marema-
THUECKOTO aHajh3a, JH-
HeifHOI anredphbl, aHaTH-
THUECKOH TeOMETpHH |
CTAaTHCTHUECKOH reomer-

Ilp

Ga3oBblc HaBBIKH TpHMe-
HEHIS METOJI0B  MaTeMa-
THYECKOTO aHAIM3a, JIH-
HeliHOi anreOpbl, aHamH-
THYECKOH ~TeOMEeTpHH M
CTATHCTHYECKOH ~ reomer-

puu B ¢ JILHOM
JIeATENLHOCTH B 00J1acTu
JIECHOTO  XO3sficTBA ISt
PClICHUA  CTAHJAPTHBIX
3aj@4 C HEKOTOPHIMH He-
JoueTaMu

pun B TLHOM
JICSTELHOCTH B 00JacTu
JIECHOrO  XO3sHCTBA  IIPH
PCIICHHH  CTAHJAPTHBIX
3aja4 ¢ HEKOTOPBIMH He-
JloueTamMu

11 pHp Ha-
BBIKH TPHMEHEHHS METOIOB
MaTeMaTHIECKOro  aHainsa,
JIMHEHHOI airebphl, aHamH-
THYECKOH TCOMETPHH H CTa-
THCTHYECKOH TeOMeTpHH B
npodecCHOHAIBHOI IeATeNb-
HOCTH B 00JIaCTH JIECHOTO
XO3siiCTBA  TIPH  PELICHHH
HECTAHJAPTHBIX 3ajay  Oe3
oHGOK 1 HE/I0YETOB

OnucaHue MKajbl OICHUBAHUS:

1. OueHKa «HEYIOBICTBOPUTEIBHO» CTABUTCS CTYICHTY, HE OBJAJCBIIEMY HU OIHHM M3
9JICMEHTOB KOMIICTEHIMH, T.€. OOHAPY)KHMBIIEMY CYIIECCTBEHHbIC MPOOEIbl B 3HAHUH OCHOBHOTO
MPOrpaMMHOI0 MaTepHaia Mo AUCLUUILUIMHE, TOMYCTUBLIEMY MPUHLIUNUAAIBHBIC OLIMOKH MPH HpH-
MEHEHUH TEOPETHYECKHX 3HAHMWI, KOTOPbIE HE MO3BOJSIOT €My MPOJOJDKUTH O0ydYCHHE WM HpH-
CTYIIUTh K MPAaKTUYECKOH JeITeIbHOCTH 0e3 JIOMOIHUTEILHON MOATOTOBKU 0 JaHHOW HCIHUILIH-
HE.

2. OueHKa «yIOBIETBOPUTEIIBHO)» CTABUTCS CTYICHTY, OBJIACBIIEMY DJIEMEHTAMH KOMIIE-
TEHLUH «3HATB, T.€. MPOSIBUBIIEMY 3HaHUSI OCHOBHOTO MPOTPAaMMHOI0 MaTepHaja Mo AUCILUILUINHE
B 00beMe, HEOOXOMMMOM JUIsl TIOCIIEIYIOIIEr0 OOYyYeHUsST M MPEACTOSIIECH MPaKTHYECKOH JesTelb-
HOCTH, 3HAKOMOMY C OCHOBHOH PEKOMEH/IOBAHHOH JIUTEPAaTypOH, JIOMYCTUBIIEMY HETOYHOCTH B
OTBETE Ha K3aMEHE, HO B OCHOBHOM 00J1a/JafolieMy HEOOXOIUMBIMU 3HAHUSIMU JUIS UX YCTPaHCHHUS
IIPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OueHKa «XOpOLIO» CTaBUTCS CTYICHTY, OBJAJICBIIEMY SJIEMEHTAMH KOMIICTCHIIHH
«3HATh» U KYMETbY, MPOSBUBLIEMY [TOJHOE 3HaHHE IPOrPAMMHOI0 MaTepuaa o AUCHHUILIHHE, OC-
BOMBILEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIHTEPATypy, OOHAapyKHBIIEMY CTaOWIbHBIA Xapakrep
3HAHUH U YMEHUI U CIIOCOOHOMY K MX CAMOCTOSITEIbHOMY ITPUMEHEHHIO 1 OOHOBJICHHUIO B XOAE I10-
CJICAYIOLIET0 O0YUeHHUS U IPAKTUYECKON IeSITENbHOCTH.

4. OueHKa «OTJIMYHO» CTABUTCSl CTYICHTY, OBIAJCBIIEMY OJJIEMEHTAMH KOMIICTCHIIUH
«3HATh», KYMETb» U «BJAJCTh», NPOSIBUBILIEMY BCECTOPOHHHE M TTyOOKHE 3HAHHUS MIPOTPAMMHOTO
Marepuaia 1o JUCLHUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JIOTIOJHUTEIbHYIO JIUTEpATypy, OOHapy-
JKMBILEMY TBOPUYECKHE CIIOCOOHOCTH B MOHMMAHHH, U3JI0XKCHUH U MPAKTUYECKOM HCIIOIb30BAHUU
YCBOEHHBIX 3HAHUH.

3. THNIOBBIE KOHTPOJILHBIE 3AJJAHUSI UJIA UHBIE MATEPHAJIbI, HEOB-
XOJMMBIE IS OHEHKHU 3HAHMIA, YMEHHUIA, HABBIKOB U (UJIN) OMNBITA JESI-
TEJbHOCTH, XAPAKTEPU3YIOIIUX DTANBI ®OPMUPOBAHUS KOMITETEHIUI
B MMPOIIECCE OCBOEHHUSI OBPA30BATEJIbHOM MPOI'PAMMBI

Tabnuma 3.1 — TunoBele KOHTPOJIBHBIE 331aHNSI COOTHECEHHBIE C MHIMKATOPAMH JOCTIKE-
HUST KOMITIETEHITUIA

NeNe 3aanuii (BonpocoB, OHIIETOB, TECTOB H TIp.)
UL OLICHKH PE3YIbTATOB OOYYEHHsI 10 COOTHE-
CCHHOMY MHAMKATOPY AOCTHKCHHSI KOMICTCHIIUU

MHaukaTop JOCTHXKEHHS KOMIIETEHIIMN

VK-1.1. Ananusupyer 3axady, BbLIessi ee | Bompocsl k 9k3aMeHy B TeCTOBOIT (popMme, B YCTHOI
0a30BbIE COCTABJISAIOIINE, OCYIICCTBISIET Je- | popMe U 00pasibl KOHTPOJIBHBIX PaboT, OTHOCS-
KOMITO3HUIIMIO 3ada4u. mpecs K pasgenaam 1-3

VK-1.3. PaccmaTpuBaeT BO3MOXHbIC BapraH- | Bompock! k 5k3aMeHy B TECTOBOI (opMe, B YCTHOM
TBl PELICHHs 33/1auH, OLECHHBAs UX JOCTOMH- | opMe M 00pa3lbl KOHTPOJIBHBIX PaboOT, OTHOCS-
CTBa M HEJIOCTATKH myecs K pasgenaam 3-6

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, ecTe- | Bompocsl k 9k3aMeHy B TeCTOBOH (opme, B yCTHOM
CTBEHHBIX HAayK, COBpPEMEHHbIX HH(popMaly- | popMe U 00pasibl KOHTPOJIBHBIX PabOT, OTHOCS-
OHHBIX TEXHOJIOTHH U MPOrPaMMHBIX CPEACTB | miuecs K pasaenam 1-6

3.1. Bonpocsl k 3K3aMeHY H 3a4eTy B TeCTOBOM (hopme

Paznes 1. D1eMeHTHI INHEIHOW W BEKTOPHOIi anredpbl

1. Cucrema JIMHEHHBIX adreOpandecKux ypaBHEHHI Ha3bIBACTCsl COBMECTHOM, €CIIN
A) OHa HE UMEET HH OHOTO PeLIeHHs

B) ona nmeer xoTst 661 O/1HO pemieHNE

B) eciu cBOOOIHBIE YWICHBI ATOW CHCTEMBbI PaBHBI HYITIO

TI") ecnu paHr MaTpUIIBI ATOH CHCTEMBI paBeH |




2. Cucrema JIMHEHHBIX anreOpanyecKuX ypaBHEHHUI HAa3bIBAETCSl HECOBMECTHOM, €CIIN

A) OHa HE UMEET HH OJHOTO PeLIeHHs

B) ona numeer xoTst 661 O1HO pemieHNE

B) eciu cBOOOIHBIE YWIICHBI ATOW CHCTEMBbI PaBHBI HYITIO

I') ecnu paHr MaTpHUIBI 3TOH CHCTEMBI paBeH |

3. Cucrema JIMHEHHBIX anreOpayecKuX ypaBHEHNH Ha3bIBACTCs ONPECICHHOM,

€CIIH:

A) paHT 3TO¥ CHCTEMBI paBeH 1

B) ecnit oHa MMeeT eAMHCTBEHHOE PEelIeHUE

B) eciu ona umeeT Gosee 0OTHOTO peLICHUs!

I') eciit oHa He UMeeT peleHuit

4. Cucrema TMHEWHBIX anreOpandyecKix ypaBHEHHI Ha3bIBACTCsl HEOMPEACICHHOM, ecin

A) paHT 3TO¥ CHCTEMBI paBeH 1

B) ecu oHa nMeeT eAMHCTBEHHOE pelICHNE

B) eciu ona nmeet Gosiee 0THOTO peLICHUs!

I') eciit oHa He UMeeT peleHuit

5. Teopema Kponekepa-Kanemmu yrBep>kmaeT, 4yTo CHCTeMa JIMHEHHBIX alreOpandecKux
ypaBHeHU AX = B cOBMeCTHa TOTJa U TOJBKO TOrJa, KOraa

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

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

6. Ilyctb pgana cucTemMa JIMHEHHBIX anreOpanueckux ypaBHeHud AX =B wu
r(A) =r(A/ B) = n TAe n-4nucio HEN3BECTHBIX cucTeMbl. Torxa:

A) cucrema He omnpezieseHa

B) cucrema coBmecTHa u onpezneneHa

B) cucrema onHOpoHas

I') cucrema coBMecTHa U He onpeaeieHa

7. Ilycte paHa cucTemMa JIMHEHHBIX —anreOpanueckux ypaBHeHud AX =B wu
r(A) =r(A/ B) < n TAe n-4nuCiI0 HEN3BECTHBIX cHcTeMbl. Torxa:

A) cuctema He omnpezeneHa

B) cucrema coBmecTHa u onpezneneHa

B) cucrema onHOpoHas

I') cucrema coBMecTHa 1 He onpeaeieHa

8. CucreMa IMHEHHBIX anreOpandecKux ypaBHeHUI AX = B HecOBMeCTHa TOTAa, KOTAA:

A) r(A)=r(A/B) B) r(A) #r(A/B)
B) r(4) < r(4/B) T) r(4) > r(A/ B)
9. .HIO63}I HeBLIpO)K,HCHHa}I ManI/H_[a HUMECT 06paTHyIO ManI/H_Iy cneﬂy}omero BHUOA:
. A1 Ay A3 Ay Ay Az
A) A= m Ay Ay Axp B) A7 =4 4y Ay A3
A3 Az Asz A3 Axz Asz
. Ay Ay Az . A1 A A
B) 47! =t Az An 43 n 4! =m' Ay Ay A

‘A ‘ A3 Axz Asz A31 Az As;
10. Ecitt 4 u B - xBafipaTHbIe MaTpULBL, 4 - HEBBIPOXKJCHHASA, TO PEIICHUE MATPHYHOTO
ypaBHeHUst AX = B umeer BUJ
A) X=B-4"" B)X=4"".B B) x=4"".57" N X=4-8""
1 1 TpI/I BCKTOpa B HpOCTpaHCTBC Ha3bIBAKOTCS KOMHHaHapHBIMI/I, €CJI1 OHU
A) nexar B 0OIHOM IJIOCKOCTH MJIM Ha MapajuIeIbHBIX IIOCKOCTAX

B) nexat Ha 0iHO# NPSAMOIL MK Ha MapajUIeTIbHBIX MPSIMBIX

B) umeroT paBHbI€ JUIMHBI U NTApaJLIENbHbI APYT APYTY

I') uMeroT paBHBIE JUIMHBI U JISKAT B OJHOM IIIOCKOCTH

12. /IBa BexTOpa d u b HA3bIBAIOTCS KOJIJIMHEApHBIMH, €CITH OHU
A) nexxar B 0JJHOH IUIOCKOCTH WIIM Ha MapauIeNbHBIX MIIOCKOCTAX
B) nexat Ha 0iHO# NPSAMOIL MK Ha MapajUIeIbHBIX MPSMBIX

B) nmMeroT paBHBIE IUIMHBI U TAPAJUIEIBHBI JPYT OPYTY

I') uMeloT paBHbIE IJIMHBI U JIEXKAT B OJHON IIIOCKOCTH

13. JIBa BexTOpa a u b HA3BIBAKOTCS PaBHBIMH, €CIH OHU

A) KONIMHEapHbIe, UMEIOT PaBHbIE AJMHBI U HAaIlpaBlIeHHE

B) nmeroT paBHBIE JUTMHEL

B) umeroT paBHbI€ JUIMHBI U KOJUIHHEAPHBIE

I') uMeroT paBHBIE JUIMHBI U JISKAT B OAHOM IIIOCKOCTH

14. Monyxsb Bektopa d = (a,,a),a;) BHYACISCTCS 110 hopmyse:

A) ‘E‘za%+a§+a§ b) ‘é‘:,lax+ay+az
B) ‘E‘ =1[axz +ay2 +a22
N ‘ﬁ‘ =ax-ay-a;

15. CkaysipHOE TPOM3BEICHHE IBYX BEKTOPOB d = (ay,ay,a;) u b= (by,by,b;) BBIUMC-

nseTcst o popMmyie:

Ayd-b=ay bo+a, b, +a, b, B)d-b=ay-ay,-a,+bgb,b,

B)d-b=,ay-ay-a. +[be by b, D) d-b=Jay+a,+a, +[b,+b,+b. .

16. KocuHyc yrna o Mexay BeKTOpaMH a U b BHIYHCISETCS TIO tdhopmye:

A) B) Cosar = 20 B) Cosar =220 1y Cosar =240
i el al+}e

17. BeKTOpHBIM NIPOU3BEIICHUEM JBYX BEKTOPOB d H b Ha3bIBaETCA:

A) TpeTuii BEeKTOp ¢, JAJMHA KOTOPOTO YHCJICHHO paBHA IUIOLIAJM MapajulesiorpaMMa, Io-
CTPOGHHOTO Ha BEKTOPAaX G M b KaK HA CTOpOHAX, HAIIPABICHHBIH MEPICHIUKYIAPHO TUIOCKOCTH,
0GpasoBaHHOI BeKTOpaMHU & U b

B) Tpernii BekTop ¢ , ANMHA KOTOPOTO YHCJIEHHO paBHA IUIOMIAAN TPEYTOJIbHUKA, TOCTPOCH-
HOTO Ha BEKTOpax d | b Kak Ha CTOpOHAX, HAIIPABJICHHBIN IEPIICHIUKYIISIPHO INIOCKOCTH, 00pa30-
BAaHHOI BEKTOpaMH d H b

B) Tpernii BekTop ¢, JMHA KOTOPOrO YMCICHHO paBHA IUIONIAIN TPEYrOJIbHHUKA, IIOCTPO-
€HHOT'O Ha BEKTOpax d M b xak Ha CTOpOHAX, HAIPaBJICHHBIN Mapajuie]IbHO IUIOCKOCTH, 00pa3o-

BaHHOW BeKTOpaMu d u b
') TPETHiA BEKTOP €, JJIMHA KOTOPOro YMCJICHHO PaBHA IUIOLIAN NapajienorpamMma, mo-

CTPOEHHOI'0 Ha BEKTOpaX d U b Kak Ha CTOPOHAX, HAaIlPaBJIEHHbIN MapauleIbHO IIIOCKOCTH, 00pa-
30BaHHON BEKTOpaMHu d U b

18. Ilnomanap TpeyroibHUKA, HOCTPOEHHOTO HA BEKTOPaX d U b , BEIYUCIIETCS 1O hopMy-
ne:

A) § = |axb| B)S=%

5><l;‘ B)S:‘a-l;‘ ns:%\m}\
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19. ®opmyna BHMUCIEHNS BEKTOPHOTO NPOM3BECHU BEKTOpa d = (dy,d,,,d,) Ha BEKTOP

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

- a al. la a,|l- |a ay| -

Ayaxb=|" Fli-[* Fiel YTk
b, bl |by b by b,

- a a,l. |a a,l. |a a,| -
Byaxb=["* Fi-| Y i+ " Yk
by b.| |by b |be b,

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

Byaxb=|" Jli-|* i+ "Ik
by by, |b, b, b,

- a a,|. |a a,l. la a,|—

r)ﬁxb: Y . yj+ X “lk
b, bl |be b[" |p, b,

20. Ecin Bektopa @ =(ay,ay.a;) u b =(by,b,,b,) KOIIMHEApHBIC, TO CIPABCAIUBO

CJIEAYyIoIIee paBEHCTBO!:

ax_aY_a _
A)E_E_i B)a, -by+a, -b,+a,-b,=0
B) ay by +ay, by, +a, b, =1 r) la-[p| =0

21. Ecnu BekTopa a = (ay,ay,,a;) n b= (by,by,b,) HepNEHANKYIBIPHBL, TO CLIPABELINBO

CJIEAYIOIIee paBEHCTBO!:

ay _ay _a _
A)E_E_i B) a,by +ayby, +a.h, =0
B) a.b, +ayb, +ab, =1 ry la-[p| =0

22. CMelIaHHbIM POU3BEICHHEM TPEX BEKTOPOB d, b W ¢ HasbiBaeTcs:

A) cKamsIpHOE IPOU3BEICHHE BEKTOPHOTO POU3BEICHHUS BEKTOPOB d H b Ha BEKTOp ¢

B) ckansipHOE IpoK3BeIcHUE CyMMBI BEKTOPOB d U b Ha BEKTOp ¢

B) BeKTOpHOE MPOM3BE/ICHUE BEKTOPA d HA CyMMY BEKTOPOB bué

I') ckansipHOE IPOK3BEICHUE BEKTOpA d HA CYMMY BEKTOPOB buc

23. CwMmemiaHHOE MPOHM3BEJACHUE TPEX BEKTOPOB d = (ax,ay,az), b= (bx,by,bz) u

c= (cx,cy,cz) BBIYHCIISIETCS 10 hopmyrie:

ay a, a;
A) abé=|b, b, b, B) abé =|al- b|-|e

Cx €y C
B) abé = |al +[p]| + e r) dbe =|af’ +\1§\2 +le?

24. T'eoMETpUYECKHH CMBICT CMEIIAHHOTO IPOM3BEICHUS TPEX BEKTOPOB 3aKJIIOYAETCs B
TOM, YTO OHO PAaBHO:

A) AnMHE IUaroHallM Napajulelienune/ia, IOCTPOSHHOTo Ha STHX BEKTOpax;

B) o6bemy napaiienenumena, IOCTPOSHHOTO HA 3TUX BEKTOPax;

B) munHe BeKTOpa, paBHOTO CyMMeE 9THX TPEX BEKTOPOB;

11

I') niomaau napamienorpamMmma, IIOCTPOSHHOTO Ha JIByX BEKTOPaX MEpHEeHANKYIISIPHO TPEThb-

€My BEKTODY.
25. @opMyrna BBIYHCIIEHUs 00bEMA TPEYTOJILHON NUpPaMUJIbI UMEET BUL:

A) V%aéz B) V=%555 B) V:%EEE ) V =adbé
Pa3nen 2. AHAIMTHYECKASI TeOMETPHUS HA IJIOCKOCTH U B IIPOCTPAHCTBE
1. Yron Mex[y IpsMBIMH, 33JaHHBIMH YPaBHCHUSAMH y = kjx+b; U y = kpx + b, , BbunC-

nsiercst o popmyoe:

ky —ky ky —ky
A) tgp=——- B) tgp=——-
) L34 1+k1k2 ) L4 l—klkz
k2 +k1 k2 +k1
B) tgp=—"—— D) tgp=—"—
)80 = ks ) 8= ks

2. Ecny npsiMble, 3aJaHHbIE YPABHEHUAMH ) = kjx +b| n y = kyx + by , nepneHAuKyIspHbI,
TO YIJI0BBIE KOY(G(GUIMEHTHI YI0BIETBOPSIOT PAaBEHCTBY:

1 1
A) ky =7 B) ky =% B) ky =k I ki =—ky
1 1

3. Eciu npsiMble, 3a/laHHbIE YPaBHEHUSAMU Yy = kjx+b; U y = kyx + by, mapajuienbHsl, TO

YrioBbIC KOB(i)(i)HHI/ICHTLI YAOBJICTBOPSIOT PABEHCTBY:
1 1

A) ky =— B) ky =—— B) ki =k I) k1 =—k;
ky ky
4. Paccrosinue ot Touku M ((xg,yo) 10 npsamoit Ax+ By + C =0 Bbrumucisercs no ¢op-
MyJie:
Axy + By + C| Axg + B
A)d:‘ 0+ 5Yo ‘ E)d:‘ 0 + Byl
V4* + B? Va*+B?
Axy + Byg +C
B) d =|dxq + Byg +C| I‘)dzi‘ 0 0 |
A +B
x2 2
5. SKCHCHTpI/ICI/ITCT JJUIMIICa, 3aJaHHOT'O0 YpaBHCHUEM 72 +b7 =1 , BBIYUCIIACTCA I10 (bop—
a
MyJie
) el =S e=C
A) b B) P B) P ) b
x2 y2
6. DKCLIEHTPHCHUTET JIIHIICA, 3aJaHHOT0 ypaBHEHHEM ~5 T bT =1, YZAOBJIETBOPSIET PABEH-
a
CTBY
A) 0<e<l b)l<e<2 B) €>1 I ¢<0
x2 y2
7. YpaBHEHHs IUPEKTPHC JILTHIICA, 3aJaHHOTO ypaBHEHHEM 5 T bT =1, umeror Bux
a
a b a b
A) ¥=%— B) ¥=%— B) y=%— ry==—
& & & £
x2 y2
8. DKCLEHTPHCUTET THIEPOONBI, 3aJaHHOH YpaBHEHHEM ~—, — bT =1, ppramcmsiercs 1o
a
dopmyne
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) el e C e=C
A) b b) P B) P I b
x2 y2
9. DKCLUEHTPUCHUTET THIEpOOIIBl, 3aIaHHOH ypaBHEHHEM 7—? =1 YIOBJIETBOPSIET pa-
a
BEHCTBY
A) 0<e<l b)l<e<2 B) €>1 r¢<0
2 2
X Y
10. AcuMOTOTHI THIEPOONBI, 3JTaHHON ypaBHEHHEM ~— 5 — bT =1 umeror Bux
a
b L4 b b
=+t—x =+t—x x=x— =+—
A) Y P b) V= b B) P y ny P
11. YpaBHeHUE AUPEKTPUCH TapaboJIbl, 3a7aHHOH ypaBHEHUEM y2 =2 px , IMEET BUJ
)4 P P )4
A =L =L xXx== x=-L£
)y 5 B) V=7 B) ¥ = ) 2
12. YpaBHeHUE AUPEKTPUCHI TapaboJIbl, 3a1aHHOH ypaBHEHUEM y2 = —2 px , UIMeeT BU]
P P P P
A = —= == X = X=-—
)y 5 B) ¥ =7 B) 5 ) 5

13. YpaBHeHue AUPEKTPUCHI TapaboJIbl, 3a1aHHOH ypaBHEHUEM x?=-2 Py, IMEET BUJ

P P P P
A) y=-L£ = £ £ —_£
)y 5 B) y=" B) ¥=7 nx=="
14. YpaBHeHUe AUPEKTPUCHI TapaboJIbl, 3a1aHHOH ypaBHEHUEM x?=2 Py, IMeeT BUJ
P P P )4
A = —= == X = X=-—
)y 5 B) y=7 B) 5 ) 5
15. [apameTp napaboIisl p YAOBIETBOPSET HEPABEHCTBY
A) p>0 B) <0 B) 0<p<l rnp>1

Paznen 3. BBenenne B anaius

1. IlpomsBoxHoO# dyHKIHHU y = f (x) B TOYKE X Ha3bIBAETCS:

A) i L0 )= /() +A’“)_f(’%); B) tim L&) B) (im S{xo) ) lim S(&x)- /()

A0 Ax =% X x—ox, X — X Ax—0 Ax

2. Tlpoussoanass f'(x) B TOUKE X €CTh:

A) xacaTenbHas K rpauKy QyHKIUH y = f (x) B TOUKE X;

B) yron mexny xacarenbHON K rpaduky QyHKIHMH U MOJOKHUTEIBHBIM HANPABICHHEM OCH
Ox;

B) yrioBoit ko durueHT kacaTenbHoil K rpaguky GyHkuuu y = f (x) B TOYKE X.

3. Eciun ¢ynkumst f(x) HempepblBHa Ha oTpeske [a;b], muddepeHmupyema Ha HHTEpBaje
(a;b), To HaiineTcs x0T ObI 0/1HA TOUKA ¢ € (a;b) Takasi, 4TO BHIOIHACTCS PABCHCTBO:

A) f(@)-f()=[f"(c)(b-a)

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

B) f(6)-f(a)=f"(c)(a—b)

4. Ecnn ¢ynxumst f (x)HenpepbiBHa Ha otpeske [a;b], muddepeHunpyema Ha nHTEpBase
(a;b) 1 Ha KOHIAX OTpe3Ka MPUHUMAET OJMHAKOBBIC 3HaYeHus f(a)= f(b), To HaiimeTcs XOTs Obl
OfIHA TOYKA ¢ € (a,b) , B KOTOPOI MPOU3BOIHAS:

A) f'(c)=0 B) He cymectByer B) f'(c)=1
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5. Ecnmu ¢yaximu f(x) u ¢(x) HEIpephIBHEI HA OTPE3Ke [a,b] , muddepeHpyeMsl Ha UH-
TepBaiie (a;b), npuuem ¢'(x) =0 s x € (a;b),To HaiigeTcs x0T 661 o1Ha TouKa ¢ € (a,b) Takas,
YTO BBIIOIHACTCS PaBEHCTBO!

A) SB)-f(a) _ () B) S@=f®) _ () B) pb)—=p(a) _ f'(c)
p(b)—p(a)  ¢'(c) p(b)—p(a)  ¢'(c) f)-f@) ¢

6. l1s1 BBIYHCIICHHS IPHOJIMKEHHBIX 3HAYCHNH QYHKIIMI HCTIONMB3yeTcst hopMmyra:

A) fx+Ax)= f(x)+["(x)- Ax;

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

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

7. Ecim Bropast npousBoaHast f"(X) Ipu Iepexoje depe3 TOUKY Xo, B KOTOPOH OHa paBHa

HYJIIO HJIM HE CYIECTBYET, MEHsAET 3HaK, TO TouKa rpaduka ¢ abCIMCcCoil Xo eCTh:

A) Touka neperuda b) Touka Mmakcumyma B) Touka MHHUMYMa

8. Ecim ¢yukuus f(x) nuddepenmupyema Ha unrepsane (a;b) u f'(x)>0 ms Vx € (a;b),
TO 3Ta QyHKIMSA:

A) yObiBaeT B) Bo3pactaer B) BbInyKIIa BHU3

9. Ecin dpynxiusa f(x) nuddepenupyema Ha untepsaie (a,b) u f'(x)<0 misa Vx € (a;b),
TO 3Ta PyHKUHUS:

A) y0ObIBaer b) Bo3pactaer B) BbIyKI1a BHH3

10. Ecnu HenpepsiBHas yHKIMA y= f(x) nuddepeHnupyeMa B HEKOTOPOU & — OKPECTHO-
CTH KPUTHYECKON TOUKH Xo M TIPH MIEPEXOJIE Yepe3 Hee (CreBa Hanpago) npoussoaHas f'(x) MeHseT
3HAK C MHHYCA Ha IIIIOC, TO X) €CTh TOYKA:

A) MakcuMyMa b) munnmyma B) neperuda

11. Ecnu HenpepbiBHas GyHKuus y= f(x) nuddepeHurpyeMa B HEKOTOPOH & —OKPECTHO-
CTH KPUTHYECKOIT TOYKH X( ¥ IIPH [IEpexojie Yepe3 Hee (CiIeBa HalpaBo) mpousBonHas f'(x) MeHs-
eT 3HaK C IUTI0Ca Ha MUHYC, TO Xo €CTh TOUKA:

A) MakcuMyMma b) Mmunumyma B) meperuba

12. VYrnoBoil k03hGHUIMEHT HAKIOHHOW acHUMOTOTHI y =kx+b K rpaduky QyHKUUH
y=f(x) BbIUHCIsETCS IO opMyJIe:

A) k = lim 23 (x) B) k = lim ) (x) B) k = lim f(x)
X—)OO X—) X—>0
13. BLI6epI/ITe BEPHOE yTBep)KL[eHI/Ie.
A) vy = vy’ m( ] vy
v

o olg)es

v V2 v V2
14. BeiGepuTe 0)KHOE YTBEPIKACHHE:
A) du+v)=du+dv B) d(uv)=udu+vdv

du —ud
B) d(ﬁj = T) d(uv)=vdu +udv
v %

Pa3gen 4. UnTerpanbHoe ucuncaeHne GyHKUUI 0JHON He3aBHCHMOI nepeMeHHOoit

1. ®ynkuus F(x) sBiasercs neppoodpa3Hoi it GYHKIUH f{X) Ha HEKOTOPOM IPOMEXKYTKE,
ecli B 000 TOYKe 9TOr0 MPOMEXKYTKA BHIONHACTCSA PABEHCTBO:

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

2. COBOKYITHOCTB BCeX MepBo0Opas3HbIX F(x)+C mis GpyHKIMH f(x) Ha3bIBAaETCS:
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A) mupdepennuanom f(x)

b) onpeneneHHBIM HHTEIPanoM

B) HeonpeieneHHBIM HHTETPANIOM

3. K uarerpupyemMbIM QyHKIHAM OTHOCSATCS BCE:

A) mocTosTHHBIE B) HenpepsiBHBIC B) npepbiBHbIC
4. Ecm If(x)dx =F(x)+C, TO BBIIONHSETCS:
AF)=f(x) B) F(x)=fx)dx B) d(F(x)+C)=flx)dx

5. HpOI/BBO[[Ha}I OT HEOIIPEACIICHHOI'O UHTETpaJIa paBHA:

A) ([ £ (odx) =Feo B ([ f()dx) =F+c B ([ £(0)dx) =)

6. luddepennnan ot HEONpPeAEICHHOTO HHTErpalla PaBeH:

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

7. Heonpenenenuslit uaTerpan or auddepenimana HeKOTopoi (pyHKIMU paBeH

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

8. HeormpezeneHHblit HHTErpaj OT alnredpanyeckoil CyMMbBI KOHEYHOTO YHCIIa HEMPEPhIBHBIX
(byHKUUH paBeH:

A) [(f )+ o =[ £ ()p()dx— £ (x)

B) [(f(x)+p(0)dx =] f ()~ [ p(x)dx

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

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

A) k+j F(x)dx B) k j F(x)dx B) k> j F(x)dx

10. MuTerpupoBaHue Mo 4acTsM B HEONPENENICHHbIX MHTErpajax BBINOIHACTCA 10 (opMy-
e:

A) Iudv mv—jvdu b) judv:uv+fvdu B) Iudv mv—judv

11. ParmonanpHast ApoOb HAa3bIBACTCS MPABUIBHOMN, €CITH

A) CTerneHb YHCIIUTEIIs paBHA CTEIICHN 3HAMEHATEIS

B) crenens uncnuTens MEHbIIE CTENEHH 3HAMEHATENs

B) crenens uncanTens Oobliie CTENEHH 3HAMEHATENs

I') crenenp YUCIUTENS ¥ CTEIIEHN 3HaMEHATEIsl PaBHBI CANHHUIIC

12. Ecnu dyHkuus y=f(x) HenpepsiBHA HA OTpe3Ke [a,b] u F(x) — xakas 1160 ee nepBooO-

pasuas Ha [a,b] (F'(x) = f(x)) , To popmymna Hetorona-JIeitGHuIIa MIMEET B
A) If(x)dx =F(b)+F(a) B) J.f(x)dx:F(b)—F(a) B) If(x)dx =F(a)-F(b)

13. Ecnut ¢ — nocrostHHOE 4Kcio U GyHKIus f{x) HHTerpupyeMa Ha [a,b] , TO

b b b b b b
A) Icf (x)dx = cI f(x)dx B) J.cf (x)dx = czj. f(x)dx B) J.cf (x)dx=c+ I f(x)dx

14. Ecnu ¢yukuus f(x) uHTErpHpyeMa Ha [a,b] na<c<bh,to
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A)Tf(x)dx:if(x)dw]f(x)dx;
B) j'f(x)dx =jf(x)dx+jf(x)dx;
B).j‘f(x)dx:j‘f(x)dx+j;f(x)dx

15. Ecnu dynkuust f{x) uarerpupyema Ha [ a,b], To f(x) unTerpupyema u Ha [b, a ] u BbIIOI-
HSICTCSL:

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

16. Ecnu HempepbIBHbIE QYHKIMN YIOBIETBOPSIOT HEPaBEHCTBY f(X)< g(Xx) mpu x € [a;b],

TO
b a b b b b
A) [ f(x)dx < [ g(x)dx B) [ g(x)dx < [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
17. Ecnin dyHKuus f(x) HempepbIBHA Ha OTpe3ke [a,b] , TO CYIIECTBYET TOYKA C € [a,b] Ta-
Kas, 4To:

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

b
B) J.f(x)dx =f(c)(a—b)
18. Ecin dynkmus f(x) MHTerpupyeMa Ha [a,b], e a<b, a m u M- cOOTBETCTBEHHO

HaMMeHbIIIee U HanOoJblliee 3HAYCHHUSI Ha OTPE3Ke [a,b] , TO

b
AYM(b-a)< j/'(x)dxs m(b—a);
B) m(b—a)ij(x)deM(b—a);

b
B) m(b—a)< j F(x)dx<M(b-a).
19. OnpeneneHHbIi MHTETPA 110 YaCTSIM BBIYUCISETCS 110 hopMyJIe:

b b b b b a
A) J.udv = (uv)‘z + J.vdu b) J.udv = (uv)‘z —J.vdu B) J.udv = (uv)‘z —J.vdu
a a a a a b
20. ITnomans GUrypsl, OrpaHUYEHHOH KPUBEIME V= fi(X) U ¥ = f5(X), IPAMBIMH X =a H
x=>b (npu ycnoBun f5(x)2 fi(x)) onpenensercs no Gpopmye:

b b b
A); S=[(A@-faDdx B S=[(i)+L(xdx  B) S=[(/2(x)-fi(x)dx.
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Paznen 5. ®ynKuMH HECKOJBKHUX NEePEMEHHBIX
1. YactHast mpon3BoHast 110 X oT GyHKIMH z = f(Xx;y) ONpenessieTcs pAaBEeHCTBOM:

A) 2 = tim LED =[x+ M),

Ax—>0 Ax

B) Z;: lim f(x+AX,y)7f(X,y)’
Ax—0 Ax

B) z:c: lim f(xay+AJ/)—f(X,)/)

T A0 Ax

2. YactHas mpou3BoAHas 1o y ot GQyHKuuH z = f(X; y) onpenensiercss paBeHCTBOM:

A) ) = im LAY = ()
Ay—)O Ay

B) 2, = lim JACHIRNACH AT IN
Ay—>0 Ay

B) 2, = lim SOay+Ay) = fxy)
Ay—0 Ay

3. q)OpMyJIa JUIsT BBIYUCIICHUA HpH6HI/I)KeHHI)IX 3HAYCHUHN UMECT BU:

A) f(x+Axy+Ap) = f(x+ Ay +Ay) + fi (3, )Ax + £ (x, V)AY;

B) f(x;y) = f(x+Ax;y+Ay)+ fe(x, ) Ax + £1(x, )Ay 5

B) f(x+Ax;y+Ay) = f(x;p)+ f(x, »)Ax + f7(x, ) Ay .

4. Touka (xo;0) Ha3biBaeTCs TOUKoH Makcumyma Gynkuun z = f(X;)), ecnu cymectsyer

Takas O —OKPECTHOCTh TOUKH (X0, Vo), YTO NS KaKAOH TOUKHU (X, V), OTIMUHOMN OT (X9;V0), U3 3TOi
OKPECTHOCTH BBIIIOJIHSETCSI HEPABEHCTBO:

A) f(x;¥)2 f(x0,¥0) B) f(x;») < f(x0.30) B) f(x;3)> f(x0,¥0)
5. Touka (xo;Vo) Ha3bIBAETCSI TOYKOM MUHUMyMa QYHKUHH z= f(X;)), €CIH CYyIIECTBYET

Takas o -OKPECTHOCTb TOYKH (X, ), YTO I KaXJOH TOYKH (X; V), OTIMYHON OT (X(,Vp), U3 ITOH
OKPECTHOCTH BBIIIOJIHAETCS] HEPAaBEHCTBO:

A) f(x;x)> f(x0,)0) B) f(x;y) < f(x05¥0) B) f(x;3)= f(x0,¥0)
6. Eciu B Touke N(xo,vo) muddepenumpyemas GyHkuust z = f(x; ) IMeET SKCTPEMYM, TO €€
JacTHBIC IPOU3BOJAHBIC B 3TOM TOYKE:
A) fi(x0500) =0, f1(x0;39)=0
B) fi(x0330) %0, f3(x05%9)=0
B) fx(x0550) #0, f3(x0;30) %0
7.Bemu z= f(x;y),a x =x(t), y=y(t), 10
oz 62@ @QEQ 82@ %@ Bﬂ 826x+826_y
o ox dt Oy dt dt Ox dt 0oy dt dt oOx ot oy ot
8. Ecmn z=f(x;»),a x=x(u,v), y=y(u,v), ro
o _Gdv o dy [l 00 Gy de 0 dv Edy
Ou Ox du 0Oy du Oou Ox Ou Oy Ou du Ox du 6y du
9.Ecmu z= f(x;)),a x=x(u,v), y=yu,v), 10
0z 0z 6x+ﬁ_6_y 5 dz _oz dx oz dy B 0z _oz dx+az dy

v ox ov dy ov v ox dv oy dv ov ox dv oy dv
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0z 0z . N
10. YactHble NpOU3BOAHBIE P u ™ HesiBHOM (yHKUMM z, 3a/laHHOW ypaBHEHHEM
x V

F(x,y,z) =0 umetor Bux:

& F. &z F &z F, &z F, & F, &z F,
A) —=— = B o= = By = =
ox F oy F] x F, oy F &  F oy F|

Pa3nen 6. DiieMeHTHI TEOPHH BePOSITHOCTEH H MATEMATHYECKOH CTATUCTHKHU
1. /IBa pa3meliieHHst CUUTAIOTCS PA3IMYHBIME, €CIIM OHH OTINYAI0TCS
A TOJIBKO TIOPSIZIKOM PACIOJI0KEHHUS 3JIEMEHTOB

B) TonmbKko cocTaBOM 3IIEMEHTOB

B) To/1bKO YKCIIOM 3JIEMEHTOB

I') mu cocTaBOM 371€MEHTOB, MIIH MX TTOPSIIKOM

2. JlBa codeTaHus CUUTAIOTCS PA3INYHBIMU TOJBKO B TOM CIIydae, €Cciu
A) y HUX BCE 3JIEMEHTBI pPa3In4HbI

B) omimmuaroTes mopsiikoM pacIionoKeHHs HJIEMEHTOB

B) otnnuarorcs 1ByMs SieMeHTaMu

I") orimuaroTest XOTst ObI OTHUM 3JIEMEHTOM

3. IlepectanoBka P, — 310

A) coyeraHue U3 1 IEMEHTOB IO 11

B) coueranue u3 n anemeHToB 1o 0

B) pa3smenieHue u3 1 3JIEMEHTOB 110 71

I') pasmeleHye U3 n 3MEMEHTOB 10 1

4. Yucno pasmenieHnil A, BBIYUCIAETCS 110 (OpMyIIE:

n n

ml(n—m)! B) (n—m)! B) n!

5. Yucno pasmernenuii C,' BHMUCISETCS 1O GOPMyJIE:

n! n!

ml(n—m)! (n—m)! B) n!

6. Yucio pasmeniennii P, Be4ucisiercs no Gopmyie:

n n

_— b B) n!
ml(n—m)! (n—m)!

7. Cny4aiiHbIM Ha3bIBaeTCs cOOBbITHE A, KOTOPOE

A) MOXeT IIPOU30UTH, a MOXKET HE IIPOU30HTH

bB) nuxorna e npownsoiaer

B) obs3arenbHO mpousoiner

I") npoun3oiifeT TOJbKO COBMECTHO C cOObITHEM A

8. CoObiTust A 1 B Ha3BIBAIOTCS 3aBUCHMBIMH, €CITH

A) cyMMma uX BepOsITHOCTEH 00s13aTeNIbHO paBHa |

b) BepositHOCTH cOOBbITHI A M B He 3aBucsT Ipyr oT Apyra
B) BeposATHOCTH HACTYIJIEHHS! OJHOTO M3 COOBITHH 3aBUCUT OT MOSIBJICHHS MM HE TOsBIIE-

HUS IPYTroro

I") oy pouCcXOIAT OJHOBPEMEHHO
9. CoObITHst A U B Ha3bIBAKOTCS HECOBMECTHBLIMH, €CITH
A) BEpOSITHOCTH HACTYIJICHUS OJTHOTO U3 COOBITHI 3aBUCHUT OT IOSIBICHUS WJIM HE IOSBIIC-

HUS IPyroro

B) nosiBienue ogHOro M3 HUX UCKIIIOYAET MOSIBJICHUE APYroro
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B) cymMa ux BeposiTHOCTE# HUKOTa HEe paBHa |
I') eciu 0IHOBPEMEHHO OHHM MOTYT HOSIBUTBCS TOJIBKO KOHEUHOE YUCIIO Pa3
10. PaccmaTpuBaeTcss IPOCTPAaHCTBO U3 N 31eMeHTapHbIX coObIThi. CoObITHIO 4 G1aromnpu-

STCTBYIOT M 3reMeHTapHbIX coObITHi. Kiaccuueckas BeposTHOCTh COObITHS 4 paBHA

AN B - B ML -~
M M N M

11. Ilpousseneno n ucneitanuii. CodbiTne 4 npowusonuto m pa3. OTHOCUTEIbHAsT YacToTa

coObITHsl 4 paBHA

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

12. BepositHocTh P 106010 COBBITHS IIPUHAIEKUT OTPEIKY

A)[1;2] b) [0;2] B) [1:4] ) [0:1]

13. CymMa BeposiTHOCTEH COOBITHIA, 00pa3yOLIMX MOJIHYIO TPYIIIY, paBHA
A)0 B) 1/2 B) 1 N4

14. [IBa cOOBITHS Ha3BIBAIOTCS IIPOTHUBOIOIOKHBIMH, €CIIN OHH

A) He3aBHCUMBI

B) He coBmecTHBI

B) eanHCTBEHHO BO3MOKHBI

T") 06pa3ytoT nonHy0 rpymmy coobITHil

15. CoObITHs1 00pa3yIOT MOIHYIO IPYIITY COOBITHH, ECIU SBIISIOTCS

A) HE3aBHCHUMBIMH

B) enuHCTBEHHO BO3MOXHBIMHU U HE3aBUCUMBIMH

B) HECOBMECTHBIMU U €JUHCTBEHHO BO3MOXKHBIMU

I') HecoOBMECTHBIMM M PaBHOBO3MOXKHBIMHU

16. CymMmoit coObiTHit 4 u B Ha3biBaeTcst coObiTHe C,

KOTOPOE NMPOUCXOAUT, €CIIH HPOUCXOJIAT:

A) TosnbKo cobbITHE A

B) Tonbko cobbiTue B

B) oaxO u3 coObiTHIT A MK B

I') 06a cobbiTst A u B

17. llpousBenenuem cobbitiii A 1 B Ha3biBaeTcst codbitue C,

KOTOPO€E IPOMCXOJUT, ECIIU MPOUCXOIHT:

A) Tonbko cobbiTHE A

B) Tonbko cobbiTue B

B) omHo U3 coObITHi A Wn B

I') o6a cobbitusi A u B

18. O06s13aTenbHBIM YCI0BHEM puMeHenus Gpopmyibl P(A+B)=P(4)+P(B)—-P(AB)
SIBIISIETCSI

A) He3aBHCUMOCTB cOObITHS A U B

B) coObiTust A M B eTUHCTBEHHO BO3MOYKHBI

B) coObiTHst A 1 B IpOTHBOMOJIOKHBI

TI') coBmecTHOCTB COOBITHI 4 11 B

19. Obs3aTenbHBIM yenoBueM npuMeHenus Gopmysl P(4+B)=P(A)+P(B) sBusercs
A) He3aBHCUMOCTB coObITHS A U B

B) HecoBmecTHOCTH cOOBITHIT A U1 B

B) coObiTist A 1 B eMMHCTBEHHO BO3MOKHBI

TI") coBmecTHOCTB COOBITHI 4 11 B

20. BepositHocTs P(A/B) 310 — ...

A) BEpOSITHOCTb COOBITHS A IPU YCIOBUH, UTO A ¥ B IPOTUBOIOJIOKHBIE COOBITUS
B) BeposiTHOCTB COOBITUSI A TIPH YCIIOBHH, YTO 4 U B HECOBMECTHBIE COOBITUS

19

B) BeposiTHOCTE COOBITHSL A TIPH YCIIOBHH, YTO COOBITHE B MPOU30IILIO0

TI") npoussenenue cobdbitii A u B

21. O6s13aTeabHBIM yCI0BHEM IpuMenenus Gpopmyist P(4B)=P(4)P(B) seusercs
A) IPOTHBOIIOI0XHOCTh COObITHIT A U B

B) nezaBucumocTs cobbituii A u B

B) HecoBmecTHOCTB cOOBITHIT A 1 B

I") 3aBucuMoOCTh coObITHI A 1 B

22. O6s13aTebHbIM ycloBHeM npuMenenust hopmyist P(AB)=P(A)P( A/ B ) siBasieTcst
A) NpOTHBOMONIOKHOCT COObITHI 4 1 B

B) nezaBucumocTs cobObiTHit A u B

B) HecoBmecTHOCTE cOOBITHIT A 1 B

I") 3aBucuMoOCTb coObITHI A 11 B

23. ®dopmyna MoITHON BEPOSITHOCTH UMEET BHU:

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

n n
B) P(A)=Y P(H;)-Py (4) T) P(4)=Y P(d)-P,(H,)
i=1 i=1
24. BeposTHOCTh MOSIBICHUS COOBITUSI A m pa3 B 1 MOBTOPHBIX HE3aBUCHUMBIX HCIBITAHUIX

npu n<10 onpenensercs

A) bopmynoiil bepuyu

B) noxanbHoli Teopemotii Jlamnaca

B) unrerpansHoii Teopemoit Jlamnaca

I') popmymnoii Ilyaccona

25. ®opmyna bepHynnu umeet BUJ

A) B (m)=Cpp"q"™"

B) B,(m)=C;'p"q"

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

I) P(m)=Cplp"q" ™"

26. HauBeposTHEHIINM YHCIOM HACTYIUICHUH COOBITHS 4 B 1 HE3aBUCHMBIX HMCIBITAHHIX

Ha3bIBaACTCA

A) HauOoJIblIIee YHCIIO HACTYIUICHHN COOBITHS A

B) Hanbosnbiast BEpOSITHOCTD HACTYIUICHUS COOBITHS A

B) uncno HactynineHuii coobITUst A IpY HAUOOJIBIIEM YHCIIE UCTIBITAHUIH

TI') uncno HacTyieHnit coObITHS A, IPH KOTOPOM BEPOSITHOCTh HACTYIUICHHSI COOBITUS A B 1

HE3aBUCUMBIX UCIIBITAHUSAX HaHOOJIbIIAS

27. ®opmyra ajst onpeeIeH s HAauBEPOSITHEHIIIEr0 YHCIIa /71y UMEET BUL

A) np—p<my<np+p

B) np—g<my<np+gq

B) np—g<my<np+p

) gsmy<p

28. JlokanpHast Teopema Jlamnaca mo3BosisieT BHIYUCIUTh

A) HauBepOsTHEHIIIEe YNCI0 HACTYIUICHHH COOBITHS B 71 HE3aBUCHMBIX HCITBITAHUIX
B) oTHOCHTENBHYIO 4aCTOTY HACTYIJIEHUI COOBITHS B 71 HE3aBUCHMBIX HCITIBITAHUSIX

B) BeposiTHOCTB MOSIBIICHUSI COOBITUS /1 pa3 B 71 HE3aBUCUMBIX UCTIbITaHUAX (11>10)
I') BepOSTHOCTb OTKJIOHEHHS YHCIIA HOSBICHHUN COOBITHS 7 OT YHCIAa HE3aBUCHMBIX HCIIBI-

TaHUU n
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(n>10)

BCH

BCH

MmyIe

29. B noxansHo# Teopeme Jlanmaca P~ o) apryMeHT QYHKLIHUH @(X) paBeH
npq
A) x= m B)x=m_np E)x:ﬂ I x=m-np

\Nnpq \Nnpq \Nnpq
30. UnrerpanpHas Teopema Jlamnaca mo3BosisieT BHIYUCIUTh

A) BEpOSITHOCTH MOSIBIICHHS COOBITUSI A m pa3 B n ucnbeltanusax (n>10)
B) BeposiTHOCTD mosiBIICHUsI COOBITHS A B 1 UCHBITAaHUSAX HE MEHee a, HO He Ooinee b pa3s

B) HauBeposTHelIIEEe YNCIIO TOSBICHUH COOBITHS A B 1 HE3aBUCUMBIX HCHBITAHUX (1>10)
I') oTHOCHTENBHYIO YaCTOTY HACTYIUIEHHH COOBITHS A B 7 HE3aBUCUMBIX HCITBITAHUIX
31. B unrerpansHoit popmyne Jlannaca P(ky <m<k,)=D(x,)—P(x|), apryMeHr x; pa-

_hzmp b) x; = k B) x; = P I x; =k —np

B \NnpPq Vhpq \N7pq

32. B unterpansHoii ¢popmyne Jlannaca P(ky <m<k,)=D(x,)—D(x;), apTyMeHT X pa-

A) x;

A)x2=k2 wd b) x, = by B) x, = P ) x,=ky—np
Jnpg Jnpg N
33. CnyuaiiHble BETHUUHBI ACTATCS Ha
A) nepeMeHHbIE U ITOCTOSHHBIC
B) yerHbIe U HEUeTHBIC
B) parmonansHble U HepalMOHAIBHBIE
I') nuckpeTHBIE M HETIPEPHIBHBIE
34. MareMaTuueckoe 0XKHIaHHE AUCKPETHOM CITydailHOW BENMYMHBI BBIYUCISIETCS 110 (op-

n n n n
2
A) zxi B) Z(xi - D)% B) in "Pi D zxipi
i=1 i=1 i=1 i=1
35. MaTtemaTn4eckoe OXKuaHKE cirydaiiHoi BennunHbI (¢ X+Y), rae c=const, a X, Y — He-

3aBUCUMBIC cnyqaﬁl-u,le BCJIMYUHBI, PABHO:

A) cM(X)+M(Y) B) eM(X)-M(Y) B) M(X)+M(Y) N M(X)-M)
36 MaremaTudeckoe 0XKHIaHHe NOCTOSHHON BenuduHbl C paBHO
A)C b)1 B)0 I') He onpeneneHo
37. MaremaTHuyecKkoe OKUAaHNE MPOU3BEACHUS ABYX HE3aBHCUMBIX CIyYailHbIX BETHUUH X
u Y paBHO
M(X)
A) M(X) + M(Y) B) M(X) - M(Y) B) M) I M(X)- M)

38. Jlucnepcust IUCKPETHOH CitydaiiHON BEJIMYMHBI ONpeeNsieTcs 1o popmyIe:

n n n n
A) inpi _(inpi)z B) inzpi _inpi
i=1 i=1 i=1 i=1

n n n n
2
b) in Pi —(inpi)z I inpiz _(inpi)z
i=1 i=1 i=1 i=1

39. ucniepcus ciaydaitHoi BennanHb! (cX+Y), roe c=const, a X, ¥ — He3aBUCUMBIE CITydaii-

HBbIC BEJINYNHBI, paBHO

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

40. Iucnepcust pa3HOCTH JBYX HE3aBHCHUMBIX CIy4alHBIX BeIHUuH X U Y paBHa:
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A) DOX-D(Y) B)0 B) D(X)+D(Y) I) D(X)-D(Y)
41. ducnepcust noctossHHOHN BenumurHbl C paBHA

A)l b)C B)0 I') He onpeneneHa

42. MaremaTiuecKoe OKHJIaHHE KBaJpaTa OTKIoHeHus M(X — M(X))2 paBHO

A) D(X) B) 6 (X) B) M(X) ny

43. Tucnepcust oT MaTemMaTnieckoro oxxuaanus D(M(X)) paBHa

A) M(X) b)0 B) X ni

44. CpeziHee KBa[paTUUECKOE OTKIOHEHUE O (X) Cily4yaifHON BENUUUHBI X PaBHO
A) D(X) b) yM(X) B) yD(X) N M(X)

45. Marematudeckoe oxunanue M(X) HenpepbIBHO# ciydaitHO# BeqM4YMHBI X, 3aJaHHON

Ha uHTepBae (a,b), onpeznensercs GopMyIoi:

b b
A) M(x)zszf(x)dx B) M(x)= jxf(x)dx

46. Mucnepcust D(X) HenpepbIBHO# clly4aliHOI BEJMYMHBI, 3aJlaHHON Ha WHTEpBaie (a, b),

onpenensercs Gopmynoit

b b
A) D= [ f()de=(M(X))* B DX)=[(x =M (X)) dx

b b
B) DOY= [ (x=M(X)- f(x)dx 1) DOO= [ (r= M (X))
a a
47. I'paduyeckas hopma 3a1aHHs 3aKOHA PACIIPEICICHUS CIIyYaiHOW BETMYHHBI — 9TO
A) mapabona
B) npsamast smans
B) okpyxHOCTB
I') nomuron
48. TabnuuHas GpopmMa 3a1aHUs 3aKOHA paclpeNeICHHs CITyqailHON BEIUYMHBI HAa3bIBACTCS
A) cyMMO#i pacnipesiesieHus
B) unTerpanom pacnpeneneHust
B) psimom pacnpenenenus
TI") nonem pacnpeneneHus
49. luckperHas ciiydaiiHas BeJIMYHUHA IPUHUMAET ...:
A) TOJIBKO MHOXECTBO LIEJIBIX 3HAUYCHUI
B) Tos1bKO MHOKECTBO MONOKUTENBHBIX 3HAYCHUIT
B) Bce 3HaueHus u3 uHTEpBaa (—oo; +oo)
I') xoHeuHOe My OECKOHEYHOE CUETHOE MHOXECTBO 3HAYCHHH
50. HempepriBHas ciydaifHasi BeIMYMHA TPUHUMAET
A) MHOXXECTBO LIEJIBIX 3HAUCHU I
B) MHOXECTBO palMOHANBHBIX 3HAYCHUI
B) xoHEUHOE MHOXKECTBO 3HAUYCHHI
I') mo6oe 3HaueHNE U3 KOHEYHOTO MIM OECKOHEYHOr0 HHTEpBaia
51. Ecniu X — HenpepbIBHAs cliydaiiHasi BETMUUHA, d U b — KOHKPETHBIC 3HAUYCHHUS, TO OTCIO-

Jla cIe1yeT, 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<Db)
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+00
52. Ecnu f{x) — INIOTHOCTB paclpesieIe s, TO J.xf (x)dx paBeH
A) o
b) -1
B)0
Nl

X
53. Ecnu f{x) — MIIOTHOCTB pacipeaeieHus, TO J. f(x)dx onpenensier
—00

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

54. OyHKUUs pacnpeaeneHus ciiyqaiiHoi Benn4nHbl X 3amaercst HopMyioi:

A) F(x)=P(X >x)

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

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

N Fx)=X

55. JluckpertHas ciaydaiiHas BEJIMYMHA, BBIPAXKAIOIIAsi YUCIIO MOSBICHUS COOBITHS A B 1 HE-
3aBUCUMBIX MCIIBITAHUSX, IPOBOAUMBIX B PaBHBIX YCJIOBHUSX M C OJMHAKOBOH BEPOSTHOCTBHIO IOSIB-
JIeHHs1 COOBITUS B KaXKIOM HCIBITAHNH, Ha3bIBAETCS paclpeIelIeHHOH 10 ... :

A) HOpMaJIbHOMY 3aKOHY

B) no 3akony ITyaccona

B) 6unomMuansHOMY 3aKOHY

TI') no nokaszarenbHOMY 3aKOHY

56. Ecimn ciyuaiiHas BenmM4YMHA MMeeT OMHOMMAJIBHOE PACIpE/eNieHUe, /1 — YHCIIO HEe3aBH-
CHMBIX HCIBITAHUMH, @ p — BEPOSTHOCTh HACTYIUICHHUS COOBITHS, TO MATEMaTHYECKOE OXKUJIAHUE BbI-
qucIsiercs 1o Gpopmyie

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

57. Ecmu ciydaiiHas BenM4YMHA MMeEeT OMHOMHAJIBHOE PACIpe/eNIeHUe, /1 — YHCIIO HEe3aBH-
CHMBIX UCIIBITaHUIl, a p — BEPOSTHOCTD HACTYIIJICHUS COOBITHS, TO AUCIIEPCHUS CIy4aiiHOH BEIMYH-
HBI BBIYHCIIACTCS 110 (hopMyIie

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

58. MaremarnuecKkoe OXHJaHHE PaBHOMEPHO PACHPENCIICHHONW CIlydalHOH BEJIMYMHBI BBI-
qucIseTcs mo Gopmyie

A) M(X)=aT_b B) M(X)=4+2 b-a

B) M(X)=

) M(X)=a+b

59. lucniepcusi paBHOMEPHO PACIpeIe/IeHHON CIIy4ailHON BETMYUHBI BHIUUCISIETCS 110 (Op-
MyJe

(b-a)’ _(b-a)
12 D D) 12

60. BepossTHOCTB IONaaHKsl PABHOMEPHO PacIipe/ieNIeHHON CIIyuaiHOH BeTMYMHBI B UHTEP-
Bajl [a; ﬂ] c[a,b] Beruncnsiercs no popmyse:

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

A) P(aSXsﬂ):% B) P(aSXSﬂ):%
B) P(aSXS,b’)=% I P(a gxsﬂ)=%

61. IInoTHOCTH pacnpeneseHus CIlydJailHON BEIMYHMHBI C ITOKa3aTEIBHBIM pPaclpeieieHHEM
HMeEET BUJL:
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A B 0,x<0, B B 0,x<0,
) foxy= ze*"‘,xzo )Xy leix,xZO
—Ax
B) fix)= {ﬂe ,x<0, ) fix)= eﬂ_x
0,x>0

62. OyHKIMSA pacHpeneleHns CIlyYaliHOI BEIMYHMHBI C ITOKAa3aTENIbHBIM paclpeieICHHEM
HMeeT BUJL:

A) A 0,x<0, B) Flv) 0,x<0,
x)= x)=
eM,xZO l—eM,xZO
0,x<0, .
B) F(x)= . T) F(x)=e
l—e ™, x>0

63. Y moka3aTelIbHOTO pacipeneeHus] MaTeMaTHIeCKOe OKUIAHUE U CPeHee KBaJpaTuye-
CKOE€ OTKIIOHCHHUE

A) Bcerja pasinaHbI

B) Bcerna pa3inuyaroTcs Ha eAUHUILY

B) Bcerna paBHBI

64. OyHKIHMS TIOTHOCTH HOPMAIIBHOTO PACIIPE/ICICHUS ¢ MATEMaTHYECKUM OXKHAAHUEM a U
CpelHe — KBaJpaTUIECKUM OTKIIOHEHHEM O 3aaercst popMyJIoii:

S (x-a)’

A) f'(x)=ﬁe 20° B) f(x)= o

(x-a)’

e 20

_(=a)*

1 1 i
B) /() oy L) f(x) oy
65. I'pauk MIOTHOCTH HOPMAIIBHOTO PACIIPE/IeNICHHs Ha3bIBACTCS
A) xpuBoii 'aycca
B) xpusoii bepuymu
B) xpusoii [Tayccona
I') xpuBoii Jlamnaca
66. B Touke x=a kpuas ['aycca umeer
A) Touky neperuba
B) Touky MuHHMyMa
B) Touky pa3psiBa
I') Touky MakcuMyMa
67. Touku x; =a—0 U X, =a+0 ABIAIOTCS A1 KpuBOi ["aycca
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A) Toukamu mepernba

B) Toukamu Mmakcumyma

B) ToukamMyu MUHUMYyMa

I') Toukamu pa3pbiBa

68. TTapamMeTpamMu HOPMAIBHOTO PACTIPEACIICHUS BIISIFOTCS:

A) MaTeMaTHYeCKOe OXKHAaHNE U CPETHEKBAPATHICCKOE OTKIOHCHHUE
B) byukuums pacripenenenus U GpyHKIUS IUIOTHOCTH paclpeeIeHUs
B) dpynxnns p(x) n d(x)

I') mucrnepcust ¥ CpeHEKBaAPATHIECKOE OTKIOHEHHE

69. I'enepanpHast COBOKYIHOCTD — 3TO ...

A) Bes MccneyeMast COBOKYITHOCTh 0ObEKTOB

B) coBokymHOCTB CiTy4aiiHO OTOOpPaHHBIX 0OBEKTOB

B) coBokynmHOCTh 00BEKTOB, BEIOPAaHHBIX Yepe3 ONpeeICHHbII HHTEpBal
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I') coBOKYITHOCTB U3 HENEPEeCeKAIOIUXCS TPYIIIT

70. BeiObopouHasi COBOKYITHOCTb — 3TO ...

A) COBOKYITHOCTb M3 HEIIEPECEKAIOIIUXCS TPYIIIT

B) coBokymHOCTB CiTy4aiiHO OTOOpPaHHBIX 0OBEKTOB

B) Bes ucceryeMasi COBOKYIMHOCTb 00BEKTOB

I') cOBOKYIHOCTh 00BEKTOB, BEIOPAHHBIX Uepe3 ONpelIeIeHHbINH HHTePBa

71. O6beM BBIOOPKH — 3TO ...

A) 4uCII0, paBHOE KOJIMYECTBY O0BEKTOB IeHEPAIbHOM HIIH BBIOOPOYHON COBOKYITHOCTH
B) uucino, paBHOE cpenHEMY apUPMETHIECKOMY 0OBEKTOB

B) umncio, paBHOE MaKCUMaJIbHOMY 3HaYEHHIO COBOKYITHOCTH

I') uncIo, paBHOE MUHUMAJIbHOMY 3HAYEHHIO COBOKYITHOCTH

72. I1pu moBTOpHOM O0TOOPE 3apErHCTPUPOBAHHBIC H 00CIICIOBAHHBIC CIHHHUIIBI

A) BHOBb BO3BPAIIAIOTCS B TCHEPAJIbHYIO COBOKYITHOCTh M CHOBA MOTYT IIPUHSATH y4aCTHE B

JanbHEHIIeM oToope

B) B renepasibHy10 COBOKYITHOCTb HE BO3BPAILAIOTCS
B) B reHepanbHYI0O COBOKYITHOCTH BO3BPAIIAIOTCS, HO NIPUHATH ydacTHE B JajbHEHIIEM OT-

6ope He MOTyT

I') nomevaroTes crieluMaIbHBIM 3HAKOM

73. Ilpn GecrioBTOpHOM OTOOpE 3apErNCTPUPOBAHHBIC M 00CICIOBAaHHBIC €IMHUIIBI

A) BO3BpAIAIOTCS B TEHEPANIBHYIO COBOKYITHOCTh

B) He Bo3BpamaTcs B reHepaibHyl0 COBOKYITHOCTD

B) Bo3BpamiaroTcs B reHepaiIbHy0 COBOKYITHOCTh M MOTYT IIPHUHSAThH y4acTHe B JaJbHEHIIEM

I') mm6o Bo3BpamaroTcs, MO0 He BO3BPAIAIOTCS B TEHEPAIBHYIO COBOKYITHOCTh
74. I'pacdudeckas popma 3aaHus 3aKOHA pacTIpeeICHHs CIIy4aiiHON BEJIMYUHBI — 3TO

A) napabona b) npsimas muHMS B) okpyxxHOCTB I') monurox

75. ... — 31O HambOJIee YaCTO BCTPEUAOIIeecs] 3HaUCHHE BAPHAHTHI.

A) menmnana Bb) mona

B) pa3max BapbHpOBaHHS I') cpennee 3HaueHUE

76. ... — 2TO BapHaHTa, KOTOpas JETUT BapHALMOHHBIN PsAJ HA ABE PaBHbIC YacTH

A) menmnana Bb) mona

B) pasmax BapbupoBaHust I') cpennee 3HaueHue

77. ... —3TO Pa3HOCTh MKy HAUOOIBIIEH U HaNMEHbIICH BapHAHTOM

A) menmnana b) mona

B) pasmax BapbupoBaHust I') cpennee 3HaueHue

78. ®opmyna Creprxecca UIMEET BUL ...

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

79. BeibopouHast cpeHsisi BBIYHUCIsETCS 110 hopmylie

ok - k ok,

A) XB=;ZXI"”[ B) xB=in'”i B) xB=;le~ N

i=l i=1 i=l

80. Berbopounas gucriepcust BBIYUCISETCS 110 hopMyiie

k k
_ 1 _ 1< _
A) Dp = (x; ~3p)n b) Dg :;Z(Xi ~3p)2n; B Dei;Z()erg)%
i=1

i=1 i=1

3.2. Bonpocsl K 3K3aMeHY B YCTHOIi (popme

Pa3nen 1. DiieMeHTHI JIMHEHOI M BEKTOPHON aJredpbl
1. Ilonstie u BuIbI MaTpul. TpaHCIIOHUPOBaHHAs MaTpHIIa.
2. Onepamuu HaJl MaTPUIIAMU U UX CBOMCTBA.

3. O6paTHas MaTpHLa U ee CBOKNCTBA.
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4. OmpenenuTenb MaTPULIBI U €r0 CBOMCTBA.
5. MuHOpHI 1 anrebpanyeckue JOMOIHEHNUS IEMEHTOB onpenenurens. Teopema o pasio-

JKCHUU ONIPEACIIUTEIIS 110 DJIEMEHTAM CTPOKHU UJIU CTO.II6I_[3.

6. Pemienue cucteM NUHEHHBIX ypaBHEeHUH MeTonoM ["aycca.

7. Pemenue cucteM JIMHEHHBIX ypaBHEHHH METOJIOM OOpPaTHON MaTpPHUILIBL.

8. Pemenne cucteM IMHEHHBIX ypaBHEHHH ¢ ToMoIbio popmyn Kpamepa.
9. Bexropsl. Onepannu HaJl BEKTOPaMU U UX CBOMCTBA.

10. [leficTBus Ha/X BEKTOpaMH, 3aJaHHBIMHA CBOMMH KOOPIMHATAMH.

11. CxanspHoe npou3BeeHHE ABYX BEKTOPOB U €ro CBOICTBA.

12. BexkTopHOE NPOU3BECHUE IBYX BEKTOPOB U €T0 CBOMCTBA.

13. CmemaHHOE IPOM3BECHUE TPEX BEKTOPOB M €r0 CBONCTBA.

Paznen 2. AHaIuTHYeCKasi TeOMETPHUS HA MVIOCKOCTH H B IPOCTPAHCTBE
. YpaBHEHHE NIPSIMOH Ha INIOCKOCTH: CIIOCOOBI 3a/1aHMs.

. YpaBHEHHE NIPSIMOH C YIIIOBBIM KO3 PHUITEHTOM.

. O01ee ypaBHEHHE MPSIMOIA, €T0 YaCTHBIE CIIyYau.

. KpuBsbre BToporo nopsiika: OKpyXHOCTb.

. KpuBbie BTOporo nopska: 3ymrc.

. KpuBbie Broporo nopsaka: runep6oa.

. Kpussre Broporo nopsika: napabomna.

Paznen 3. BBenenne B anaiu3

1. YuciioBble TOCIIEN0BATENIBLHOCTH U CIIOCOOBI UX 3a1aHus.

2. IIpenern 4ncnoBoi mMocae0BaTENbHOCTH. TEOopeMsl 0 Ipezetax YHCIOBEIX MT0CIeI0Ba-

NN kAW~

TEILHOCTEH.

3. Ilpenen ¢pynkuuu. HempepsiBHOCTD (QyHKIHH.

4. ITonsiTHE TPOU3BOJHON U €€ TEOMETPUUECKUI CMBICIL.

5. Teopems! auddepeHranbHOr0 HCUNCICHUS.

6. IIpousBonHas c10xHON 1 00OpaTHOH QYHKLUH.

7. Juddepenunan GyHKINN U €T0 TEOMETPUICCKHI CMBICI.

8. UccnenoBanue GpyHKIHUI ¢ TOMOIIBIO MIEPBOi MPOU3BOAHOM.

9. UccnenoBanue (hyHKIUIA ¢ TOMOIIBIO BTOPOI ITPOU3BOAHOM.

Pa3pen 4. UnTerpanbHoe ucuncaeHne GyHKUUIl 0JHON He3aBHCHMOI nepeMeHHOoit

. [TepBooOpa3zHast GyHKIMS U HEONIPECICHHBIIT HHTErpas.

. Brluncienne HeomnpeeneHHbIX HHTErPAJIOB.

. MeTopl BEIYUCIICHHST HEONPEAEISHHBIX MHTETPAJIOB: METO] OACTAaHOBKH.

. MeTto/p! BBIYUCIIEHHS HEOTIPEAEICHHBIX HHTETPAIOB: METO] HHTEIPUPOBAHUS 1O YaCTAM.
. UHTerpupoBaHue pairoHaibHbIX APOOEi.

. OmpezieneHHbI HHTETpall X €10 FeOMETPUUECKHHA CMBICIL.

. ®opmyna Herotona-JleitOHuIa.

8. [lpusoxeHus ONpeeIeHHOr0 MHTerpaia: JUIHHA Tyr'd KPUBOM, IOl IIIOCKOH (ury-

~N O AW~

PbI, BBIMHUCIICHUE ITYTH, HpOﬁIICHHOl“O TO‘IKOi/’I, BBIYUCIICHUC pa60TI>I CHIIBI.

Paznen 5. ®ynKuuMH HECKOJBKHUX NEePEMEHHBIX

1. IlonsTHE (YyHKIIMOHAIBHON 3aBUCUMOCTH MEXKy HECKOJIBKUMH IIEPEMEHHBIMH.

2. Ilpenen u HeNPePLIBHOCTh (DYHKLHUH JABYX HE3aBHCHMBIX 1€PEMEHHBIX.

3. YacTHble mpou3BOAHbIE GYHKIIMH HECKONBKHX IEPEMEHHBIX.

4. DkcTpeMyMbl QYHKLIUH ABYX HE3aBHCHMBIX I1€PEMEHHBIX.

Pa3gen 6. DiieMeHTBI TeOpHsI BEPOATHOCTEH M MaTEeMaTHYECKOH CTATHCTHKH

1. KombuHaTopuka: pa3MenieH s, COueTaHus, IEPECTaHOBKU. Pa3meriieHus, coueTaHus u

TIEPECTAaHOBKHU C ITIOBTOPCHUSAMHU. HpI/IMCpLI.

2. [Ipenmer 1 OCHOBHBIE OIIpEIeJICHHUS] TEOPHH BEPOSTHOCTEH.
3. Knaccudeckoe onpezenenne BeposiTHOCTH. CBOWCTBA BEPOSTHOCTH, BHITEKAIOLIHE U3

KJIaCCHYECKOI'o OnpeaeICHUs . HpI/IMCpLI .
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4. CtaTuCTHYECKOE ONpPEeTICHHE BEPOSITHOCTH, €0 OCOOCHHOCTH U CBS3b C KIIACCHYECKUM 35. HTepBanbHble OIleHKU. TOYHOCTD OLleHKH. [loBepUTenbHas! BEPOSITHOCTb.

omnpesieeHueM. 36. [loBepuTenbHbIM HHTEPBAJ I OLEHKH MAaTEeMaTHUYECKOTO OXKUAAHUS IMPU U3BECTHOM U

5. 3aBUCHMBIC M HE3aBHCHMBIE COOBITHS. Y CIIOBHBIC K 6C3yCHOBHLIC BEPOSATHOCTH. HCHU3BCCTHOM O .

6. TeopeMbl yMHOXKEHUS BEpOSTHOCTEIA.

7. TeopeMsl CIIOKEHHS BEPOATHOCTEH.

8. ®opmyina nonHoi BeposatHocTH. Popmyia baiteca.

9.®opmyna bepuymin. bunoMmuansHoe pacnpenenenue. HaueposiTHeliiee 4ucio mosBie-
HUH COOBITHS.

10. [pubmmxenusie Gopmyisl B cxeme bepuymnu (popmyna Ilyaccona, nokaibpHas 1 HHTe-
rpansHas TeopeMsl Jlamnaca).

11. Citydaiinble BETMYMHBI U CIIydaifHble COOBITHS.

12. JluckpeTHbIe 1 HENPEpbIBHBIE CIy4YaiiHble BEIUNIMHBIL. 3aKOH paclpeieneHus clryJaiiHoi
BEJIMYMHBI U CIIOCOOBI €0 3a/laHus.

13. YucnoBble XapaKTePHCTHKHU CIIy4aifHbIX BEJIUYHUH.

14. MaTtemaTudeckoe o)kKuJaHue cirydaiiHoil Benumuunsl. Ero cMmbicn u mpumepsl. CBoiicTBa
MaTeMaTH4eCKOT0 O>KHIAHHS.

15. Jucnepcus u cpejHee KBaJpaTHIECKOe OTKIOHEHHE cly4aiHoH BenuunHbl. VX cMbIct 1
puMepbl BeIurciaeHus. @opMyisl Ul BeIYUcIeHus aucnepcun. CBoiicTBa qucnepeuu.

16. MaTremMaTH4ecKoe O>KHJIaHHE, TUCIIEPCUS U CpelHee KBaJApaTHUeCKOe OTKIOHEHUE Yac-
TOTBI ¥ YaCTOCTH.

17. Baxxneimue pacrupeseneHus caydaiHbIX BETUYHH.

18. HopmanbHOe pacnpenenenue. [11oTHOCTs HOpMaNbHOTO paclpe/ieleH s U ee CBOHCTBa.
DyHKIUS pacpeaeIeHns] HOpMaIbHO paclpeieIeHHON ClIydaifHOH BeTHUUHbI.

19. HopmupoBaHHOE (CTaHIapTHOE) HOPMAJILHOE paclpeieNIeHHeE.

20. @ynkuus Jlannaca: rpaduk, CBOHCTBA, TaOIHUILIBI.

21. BeposTHOCTb MOMaAaHUs] HOPMAIBHO paclpeesleHHON cly4aifHol BeIMYUHbI B 3a/1aH-
HBII MHTEPBAI.

22.BeposTHOCTH 3aJaHHOTO OTKJIOHEHHUS! HOPMAJIbHOM CITydalfHON BEIMYMHBI OT CBOETO Ma-
TemMaTHueckoro oxuganus. [IpaBuso Tpex curm.

23 3akon Gonpmux yucen. Hepaencto Yebbimena. Jlucnepcus cpeaHero apudmernye-
CKOTO.

24. 3akon 6onbiux uncen. Teopema YeoObiesa. Teopema bepHyn.

25. CucteMsl CitydaifHBIX BEJIMYUH. 3aKOH PAcCIpeneNeHus IByMEPHON cily4yaifHOI Bennuu-
HBI.

26. CucreMsl CitydaliHbIX BeJIMUUH. UHCIOBBIE XapaKTePUCTUKH IBYMEPHOH citydaifHOl Be-
JIMYHHBI.

27. IlpeaMer 1 OCHOBHBIE 3aJJa4¥ MATEMAaTHYECKOH CTATUCTHKU.

28. I'enepanbHasi U BBIOOPOYHBIC COBOKYITHOCTH CIy4alHBIX BeNW4YWH. [lepBudHas oOpa-
00TKa BHIOOPOYHBIX JIAHHBIX TPYHIIUPOBKA, TOCTPOSHHE TMCTOIPAMMBI PACTIPEACNICHUS CITyqalHbIX
BEJINYHH.

29. DMmnupudeckue WHTerpajibHas W auddepeHumansHas (YHKIMU pacrpeneieHus. Mx
CBOJMCTBA.

30. BolOOpoyHBIE YMCIIOBBIE XapaKTEPUCTUKH CIyYalHBIX BEJNUYMH (TOYECUHBIE OLICHKH)
JMCIIEPCHU, MATEMATHYECKOTO OXKUIaHUs, KOI(D(PHUIIMEHTOB ACHMMETPHH, SKCIIECCa, KOPPEISIIHH.

31. CraTuCTHUECKUE OLEHKH NapaMeTPOB paclpesieNeH s (CyIHOCTh TEOPUM OLIEHHBAHUS):
HECMEIIEHHOCTb, COCTOSATENILHOCTb, 3 ()EKTUBHOCTD OLIEHOK.

32. TouyeuHble OLIEHKH: BEIOOPOYHAS CPEIHSIS, AUCIIEPCHs, CPEHEE KBAPATHUECKOE OTKIIO-
HEHUeE.

33. ToueuHast OlIEHKA TeHEPaNIbHO Cpe/iHei 10 BEIOOPOYHOMN CpeHEH.

34. ToueuHas OICHKA IeHepalibHOM aucnepcun. «VcnpaBiieHHbICY BBIOOPOYHAs AUCTIEPCHUS
U cpefiHee KBaJpaTH4eCKoe OTKIOHEHHE.
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37. Pactipenenenne CThI0feHTA.

38. HOBCpI/ITCHLHLIi/’I HHTEPBAJl Ul OLICHKHU CPEAHEKBAJIPATUICCKOI'0 OTKIIOHCHUSI HOpMaAJIb-

HOTr'0 pacnpeacI€HUs

3.3. O6pa3ubl KOHTPOJIBHBIX PadoT
Pa3pen 1. DiieMeHThbI JIHHEiiHOI U BEeKTOPHOIi ajiredpbl
Konmponvuas paboma Nel. Mampuysi. Onpedenumenu

13 -2 3 -1 1 23
1. Manst Matpuust A=0 -1 4 |, B=(2 1|, C:[ 10 2)'
s 2 6 40 -

Bsruncnuts: 1) 24 + BC; 2) B' + C; 3) 4% 4) AB + 4B; 5) B+ 3C.
2. BpuucnuTh cnenyomnue onpeaeaIuTeni:

TERGEEE
a2 5 1, ©) 1 2 1 5
1 -1 2 B
2 -1 3 4
3. lana matpuma: 4= (_2 ;j okazats, uto (A™)1=4.
4. OnpenenuTs MpH KaKuX A CYIIECTBYET MaTpHLia, OOpaTHast JaHHOI:
2 A -1
A=|1 3 4

-1 1 1
5. HaiiT Matpuily, oOpaTHYIO MaTpuiie:
-1 3 1
A=|1 2 0
3 -1 1
Konumponvnas paboma No2. Bexmopnas aneebpa
JlaHBI KOOPAWHATHI YETHIPEX TOUCK:
A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)

Haiitu:
1) KOOpAMHATHI BEKTOPOB AB, CD,2A4B +3CD ;
2) NIMHBI BEKTOPOB AC, BD,2BC —34D ;

3) ckasipHOE POU3BE/ICHHE BEKTOPOB AB un AC ;

4) xocuHyc yria Mekay Bektopamu BC u BD;

5) NPOEKIMIO BEKTOPA 4B Ha HAIPABJIEHUE BEKTOpa CD ;

6) BEKTOpHOE IIPOH3BEICHIE BEKTOPOB AB u AD;

7) nnowaap Tpeyrojapauka ABD;

8) cuHyC yria MexIy BEKTOpaMu AB u CD

9) cMelaHHoe pou3BeseHne AB - CD-b, e b=i — 2} +4k;

10) o6bem mupamuasl ABCD, 1i1HY BBICOTBI, OIYLIEHHON U3 BEPLUIMHEI B.

Paznen 2. AHaInTHYECKAsI TeOMETPHUS HA IUIOCKOCTH M B IPOCTPAHCTBE
Koumponvuas paboma Ne3. Ananumuueckas 2eomempusi ha niocKoCcmu

1. JlaHbI KOOpIMHATHI BEPUIMH TpeyroyibHuKa ABC:
A(3;2), B(-4; 3), C(-1;-2)
TpeOyercst coCTaBUTH ypaBHEHUS:
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1) cropons! 4B;

2) meauaHbl 4K, MpOBEICHHOI U3 TOUKHU A;

3) BBICOTHI BM, IpOBEACHHO U3 TOUKH B.

Caenatb yepTe B CHCTEME KOOP/MHAT.

2. Jlano ypaBHeHHe KpHBOH 2-ro nopsaka. [IpuBectu 3aanHOe ypaBHEHNE K KAaHOHHIECKO-
My BUJY, ONIPEJEHTE THII KPHBOM, HANWTH €€ XapaKTEepPHbIE 3JIEMCHTHI.

l)2x — 4~ 12x+16y—6=0;

2)3x* —6x—y+4=0;

3) X+ 4y2 —6x + 8y +5 =0, x2y-5=0 — HallTu TOYKH NepecedeHus] KpUBOH U 3aaHHON
npsmoii. [TocTpouTs B MCXOHOH cucTeMe KOOPAUHAT.

Konumponvnas paboma No4. Ananumuueckas 2eomempusi 8 npOCmpaHcmee
JlaHbI KOOPAMHATBI TOYEK — BepLIMH Iupamuasl ABCD:
A(1; 35 6), B(2; 25 1), C(-1; 05 1), D(—4; 5, -3)

TpeOyercs:

1) HaiiTn ypaBHeHUe mIockocT rpanu ABC;

2) cOCTaBUTh ApaMETPUUECKUE YpaBHEHUS IPSIMON AB;

3) cOoCTaBUTh KAHOHUYECKHE YPABHEHUS BBICOTHI UpaMuabl DK, POBEICHHOM U3 BEPIINHBI

4) HaiiTH KOOpAMHATHI TOUKH nepeceuenust DK u rpanu ABC;
5) Haiitu yron f§ Mmexnay peopamu AB u BC;

6) HaiiTu yron y Mexay pebpom 4D u rpanbio ABC.

CaenaTb 4epTeX MUPaMHIbI B CHCTEME KOOPAMHAT.

Pa3nen 3. BBenenune B aHau3
Konumponwvnas paboma Ne5. Ilpeden ¢hyuxyuu

Brrancmute TIpeaciibl:

. 2x?—x-10 2x% +5x% +4 . A9-x-3
) lim ——— 2) lim —————— 3) lim ———
x>2 x? 43542 oo 30 3 202 s x0x+4 -2
. 2 _ 2_
4) lim S 6% 5) lim (2x_3j 6) lim AxT —Sx+l
x—0 4x2 x>\ 2x+5 x—ow 3x_x2_2
7) tim @x? —x-1? 8) lim Rx+1-Bx+1) gy |y, 12C082¢
m—-——-—-
xa1x3+2x —x=2 xo® x—0 xsinx

Koumponavhas paboma Ne6. Ilpoussoonas pyukyuu u ee npumenenue
1. Haiiti mpor3BOAHBIC TIEPBOTO MOPSIIKA JAHHBIX (PYHKIHIT, HCTIONB3Ys paBHiIa BBIYHCIIE-
HUS POU3BO/IHBIX:

1) y=2x° _i+l+3\/;; 2) y=+/x-1g3x; 3y y= Inx :
2 oox 4-3cosx
4) y = (sinx) e, X = arcsin 2¢, 6) y = x + arctgy.

54 _ 1

1-4¢2
2. BbIUHCIUTE NIpeienbl, UCOb3Yys IpaBuio Jlonurans:
_12\2
1) lim—E=3) 2) lim x-sin--.
x=38in (x 3) x>0 x
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3. Ioctpouts rpaduk GyHkuun y = f(X), HCIONB3Ys OOIIYIO CXEMY HCCIICJOBAHHS:
4x° —3x

YT

Pa3gen 4. UnTerpanbHoe ucuncjienne GyHKUUIl 0JHON He3aBHCHMOI nepeMeHHOoit
Koumponvnas paboma Ne7. Heonpedenennbviil u onpeoeienHbulil uHmezpaivl

1. Beruncauts HeonpeaeIeHHbIe I/IHTeI‘paJ'H:I'

1) _[(3)‘ +3 x—i)dx; 2) I(\/, I)dx 3) J‘);idx
x“+7
—4x+ X =5x+

2. Berauciuts miomans GUrypsl, OrpaHudeHHON IMHUAMM: Y = 2X — x? ,y=—x

Paznen 5. ®ynKuMHM HECKOJBKHUX NEPEMEHHBIX
Koumponvnas paboma Ne 8. yukyuu HeCKOIbKUX NePeMeHHblX
1. Haiitu nonmeiit muddepennuan GyHkuuu u=cosz(x2y+y324 +2x).
2. Haittu nuddepernman 2-oro mopsiaka GpyHxumn z=sin(x " — y%).
3. HaiiTy 9aCTHbIC IPOM3BOHBIE OT CIOKHOMN ByHKIMH 110 u, v: z = x| rie x = cos*(utv),
y= sin3(u-2v).
4. HaiiTi 4acTHBIC TPOU3BO/IHBIC OT HESIBHOW (DYHKIIHH 110 X, V: &+ (x+y)2 - yz3 =0.
5. VcereoBath Ha SKCTPEMyM (GYHKIHIO z = Y5 x* — 4xy + 9y* + 3x — 14y + V4.
6. UccrenoBats Ha YCIOBHBII 9KCTpeMyM (QyHKLHUIO z = X+ y2 mpu x +y =3 (x>0, y>0)
MeTonoM Jlarpamka.

Pa3gen 6. DiieMeHTBI TeOpHsI BEPOATHOCTEH M MaTEeMaTHYECKOI CTATHCTHKH
Koumponvuas paboma Ne9. Teopus eeposmuocmei

1. B rpynme 16 crynenrok u 6 crynenroB. HallTi BepoSTHOCTH TOTO, YTO CPEIU UYETHIPEX
Hayraj BBIOPAHHBIX YYaLMXCS OKAXKETCS OJIHA CTYIeHTKA U 3 CTy/eHTa.

2. Cpenu cotpynHUKOB (GupMbl 28% 3HaIOT aHMiCKUi 3bIK, 30% — Hemeukuii, 42% —
(bpaniy3ckuit; aHrnuickuii U Hemeukuit — 8%, anraumiickuii u ¢paniysckuit — 10%, HeMeUKuii u
(bpaniysckuit — 5%, Bce Tpu s3bika — 3%. HaiiT BEpOATHOCTH TOrO, YTO CIIy4ailHO BBIOpAHHBIH
COTPYIHMK (UPMBL: a) 3HACT aHIIMICKUH MM HeMelkui; 0) 3HaeT aHIMMHCKUH, HEMELKUHA WM
(paHIy3CcKuil; B) HE 3HACT HU OJJMH U3 NIEPEUUCIICHHBIX S3bIKOB.

3. B wmarasuHe HMEIOTCS B TPOAAXE OAHOTHUIIHBIC W3JICTHS, W3TOTOBJICHHBIE JBYMsS
3aBomamu. 3aBogoMm Nel msroromieHs! 60% wu3menuii, a OCTaNbHBIC M3TOTOBJIEHBI 3aBOmOM Ne2.
3aBog Nel B cpenneM Beimyckaet 2% Opaxa, a 3aBox Ne2 — 5% Opaka. KakoBa BeposiTHOCTB TOTO,
YTO KYIUICHHOE B Mara3suHe U3JIeIie OKa)XeTcs OpakoBaHHBIM?

4. IIpou3BOANTHCS MCHBITAHUE IATH NPUOOPOB, KAXKIBIH U3 KOTOPHIX BBIXOJUT U3 CTPOS C
BepositHoCcThiO 0,1. HaiiTu BeposiTHOCTH TOro, YTO XOTs OBl JBa NpHOOpa BBIAAYT M3 CTPOS MpU
HCTIBITaHHN.

5. ®abpuka Bbimyckaer 70% wu3nenuii Bbiciiero copra. HaiiTu BeposSTHOCTH TOro, YTO B
naptud u3 1000 u3aennii YuciIo MepBOCOPTHBIX 3aKII0YEHO MeX Ty 652 n 760.

6. Haiitn MaremMaTHieckoe OXXHIaHHE, TUCIIEPCUIO M CPEHEES KBAJAPAaTHIECKOE OTKIOHEHUE
CITy4aliHOW BEJIMYMHBI, 3aJaHHOH 3aKOHOM paclpeIeeHus:

X 2 3 5
p 0,1 0,6 0,3
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7. HenpepoiBHasi ciy4aiiHas BeaM4MHA 3a/aHa (QYHKLIHEH paclpenesieHns: BEepOSTHOCTEH
F(x). Tpebyercsi: a) HallTH TUIOTHOCThH pacmpenenacHust BepositHocTe f(x), 6) HalTH MaTemarnye-
CKOE OXHJIaHHE, NUCIEPCUIO, CPEAHEe KBAJPaTHYCCKOS OTKIOHEHUE; B) BHIUHCIIUTH BEPOSTHOCTh
nomnajiaHus ciaydaitHoi BenuuuHbl B wHTepBai (1; 4); r) mocTpouts rpaduku GyHKIHH pacipe/e-
JeHus F(x) ¥ INIOTHOCTHU pactpenenenus f{x).
0,tmex <0,
2

x
F(x)=q—,tme0<x<5,
(x) %5

I, tme x > 5.

Koumponvnas paboma Nel (). Ochogbl mamemamuyeckou cCmamucmuxu
Wszsecrusl X, X,,..., X, —pe3ynbraTel HE3aBUCHMBIX HAaOJIOJCHUH Haja CiIy4aiiHOH BeiH-

YUHOM X.
3ananue

1. CrpynnupoBath 9Td JaHHBIE B HHTEPBAIBHYIO TAOJIHILy.

2. ITocTpouTh TUCTOrPaMMY, MOJIUTOH YaCTOT M AMIUPUUYECKYIO QYHKIIUIO PaCcIIpEaeIICHNUs.

3. HaiiT 1 mocTpouTh MOy U MEJIUaHY.

4. Haiiti HecMeIIEHHYIO OIICHKY MaTEMaTHIeCKOT0 OXKUAAHHS U AUCTIEPCHH CITydailHOH Be-
JIUYMHBL X.

5. Haiiti mHTEpBaIBbHBIE OIICHKHM MAaTEMaTHYECKOTO OXKHIAHUS U JUCIEPCHH CITy4aifHOH Be-
JIMYMHBL X ¢ HagexXHOCThI0 ¥ = 0,99 u y =0,95.

4. METOIUMYECKHE MATEPHAJIBI, OIPEAE/SIIONIAE MMPOUELYPHI OLE-
HUBAHUA 3HAHUM, YMEHUHU, HABBIKOB M (WJIH) ONIBITA NESTEJIBHOCTH,
XAPAKTEPU3YIOIIHUX 3TAIIbI ®OPMHUPOBAHUSA KOMIIETEHIIUA

JIeKUMH OLECHHUBAIOTCS MO IIOCCIIAEMOCTH, AKTHBHOCTH, YMCHHIO BBIACIHTH TJIABHYIO
MBICITb.

IpakTryeckue 3aHATHS OLCHUBAIOTCS IO CAMOCTOSTEIBHOCTH BBINOJIHEHUS PaboThI, Tpa-
MOTHOCTH B 0(pOPMIICHHH, IPABHUILHOCTH BBITIOIHECHHS.

CamocTosiTenibHast paboTa OLICHUBACTCS 10 KAYECTBY M KOJMYECTBY BBIMOJHEHHBIX JTOMAII-
HUX WM KOHTPOJIBHBIX pabOT, TPaMOTHOCTH B O()OPMIICHHH, TIPABHIILHOCTH BBIOJIHECHHSI.

IIpomexyTo4Hast ATTECTALHS IPOBOAUTCS B (popMe IK3aMeHa.

Jlnst moydyeHus 3a4eTa CTYJACHT OYHOro OOy4YeHHs JOJDKEH B TEUCHHE CEMECTpa aKTHBHO
HOCELIATh JCKIUH U MPHHIMATh y4acTre B 00CYKICHUHU BOIPOCOB KACAIOLINXCS H3y4aeMOii TEMBI,
BBIMIOJHUTD U 3aIUTHTh OTYETHI [0 PAKTHYCCKHM 3aHATHSM.

Jlnst ostydeHus 3a4era CTyJCHT 3204HHK JOJDKSH HAIMCATh KOHTPOJIBHYIO paboTy, aKTUBHO
HOCELIATh JEKIUH U IPHHUMATh Y4aCTHE B 00CYKICHUH BOITPOCOB KACAOLINXCS H3yIaeMON TEMBL.

Kpurtepuu oneHku 5k3aMeHa MOTYT OBITh MOJTy4EHBI B TECTOBOM (opMe: KOJHUYECTBO Oaj-
JIOB WM YIOBJIETBOPUTEIIBHO, XOPOILIO, OTIMYHO. JIJIsi TIOMyYeHUsI COOTBETCTBYIOICH OLICHKH Ha
3ayeTe WM 9K3aMEHE M0 KypCy MCIMONB3YeTCsl HAKOMUTEIbHAs cHcTeMa OaluTbHO-PEHTHHIOBOH pa-
00TBI CTYAEHTOB. ITOrOBast OLeHKa CKJIaAbIBACTCS M3 CyMMBI OAJIOB WIIM OLICHOK, ITOJYYCHHBIX 110
BCEM pasJiesiaM Kypca U CyMMBI 0aJlIOB ITOJyYSHHOH Ha 3a4eTe MM dK3aMeHe.

Tabnuua 4.1 - Kputepun OLEeHKH YPOBHS 3HAHHMH CTYJCHTOB C HCIOJIb30BaHHEM TECTa Ha
3a4eTe WIN 3K3aMeHe 110 y4eOHOH quCIUIIIHe

Onenka XapaKkTepHCTUKH OTBETA CTYAEHTA
OT1anuHO 86-100 % mpaBUIBHBIX OTBETOB
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Xopomio 71-85 %
Y IOBIETBOPUTEIBHO 51-70%
HeynosneTBopuTensHO Memnee 51 %

KomnmaectBo 6amioB u OIEHKA HEYIOBJICTBOPUTENHHO, YIOBICTBOPHTEIBHO, XOPOIIO, OT-
JIMYHO ONPENENSIOTCS IPOrPaMMHBIMHU CPEACTBAMH 10 KOJIMYECTBY IPABHIBHBIX OTBETOB K KOJIU-
YeCTBY CIIy4aliHO BBIOPAHHBIX BOIIPOCOB.

Kputepuu olieHHBaHNS KOMIETSHINH CIISIYIOINe

1. OTBeThI UMEIOT MOJIHBIE pelIeHus (C NpaBUIbHBIM 0TBeTOM). VIX conepixaHue cBUIETEb-
CTBYeT 00 YBEpEHHBIX 3HAHMAX OOYUAIOIIErOCsl M O €r0 YMEHHH penaTh IpoecCHOHAIbHBIC 3a/1a-
9, OI[CHUBAETC B 5 6ayI0B (OTIIMYHO);

2. Bonee 75 % oTBETOB MMEIOT NOJIHBIE PEIICHUs (C MpaBUIBHBIM OTBeTOM). MX conepxa-
HHUE CBHJCTEIBCTBYET O JTOCTATOUHBIX 3HAHUAX O0YYAIOIIEroCsl M €ro YMEHUH periaTh npodeccro-
HaJIbHBIE 33/1a4¥ — 4 6asuIa (XOpolLo);

3. He menee 50 % OTBETOB MMEIOT IOJHBIE pEeLIEHHS (C MPaBUIbHBIM OTBETOM). X cozep-
JKaHHE CBUJICTENILCTBYET 00 YIOBICTBOPUTEIIBHBIX 3HAHHUSAX 00YYAIOLIEroCsl M O €ro OrpaHMYCHHOM
YMEHUH peniaTh MpodecCHOHANIbHBIE 3a/1a4M, COOTBETCTBYIOIINE ero Oyayien kpanudukamum — 3
6asa (YIOBIETBOPUTEIBHO);

4. Menee 50 % OTBETOB UMEIOT PEIICHUS C MPABWIBHBIM OTBeTOM. VX cozmepikanue cBuIe-
TENBbCTBYET O CJIA0BIX 3HAHUSIX O0YYAIOIIErocst U O ero HEYyMEHUH peraTh MpodecCHOHaIbHBIE 3a-
naun — 2 G6aiia (HeyIOoBICTBOPUTEIBHO).
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