





1. MEPEYEHb KOMIETEHIIUN C YKA3SAHUEM 2TAIIOB UX ®OPMHUPOBA-
HHA B IPOLIECCE OCBOEHHUSA OBPA3OBATEJIBLHOM ITPOT'PAMMBI

B pesynprare ocBoenusi OIIOIl GakanaBpuata mo HampasieHuto oOyuenust 27.03.02
VYrpaBneHne KadyecTBOM, 00yHarONIUICs JOIDKEH OBJIAJETh CIACAYIOIMNMH Pe3ylIbTaTaMHu O0y4eHHs
1o JUCUUIUIMHE «MaTreMaTHKa»:

Tabmuna 1.1 — TpeboBanus k pe3yapTaTaM OCBOCHHS TUCITUTUTHMHBI

Kox u HaumenoBanue
KOMIIETEHIINH

Kox u HaumenoBanue
I/IHI[I/IKaTOpa JTOCTHIKEC-
HYS KOMIIETEHIINN

[lepedyeHpb MIaHUPYEMBIX PE3YyIbTaTOB 00yUEHUS
0 TUCUUIUINHE

OIIK-1.  Cnocoben
aHATM3UPOBATh 3aJ1a-
9l MPOQeCcCHOHATb-
HOU NESITEILHOCTH Ha
OCHOBE IIOJIOXKCHUM,
3aKOHOB W METOI0B
€CTECTBEHHBIX HayK U
MaTeMaTUuKU

OIIK-1.1. Anamu3upy-
eT 3amauu npodeccro-
HaJIbHON NIeSATEILHOCTH
Ha OCHOBE ITOJIOKCHHH,
3aKOHOB ¥  METOJIOB
MaTEeMaTHUKHU

3HaTh: TEOPETUUYECKHUE U TIPAKTUYECKUE OCHOBBI
MTOJIOKEHHUH, 3aKOHOB U METOHOB JTMHEHHOMN aj-
reOphl, aHATUTHYECKOH T€OMETPHH, MaTeMaTu-
YECKOT0 aHajinu3a, TEOPUU BEPOATHOCTEN M Ma-
TEMATUYCCKOM CTAaTUCTHUKU, HEOOXOIHMMBIC s
aHajm3a 3a7a4 MpoecCHOHATBHOU NEATEIbHO-
CcTH

YMerb: NPUMEHSATh MATEMaTUYECKUE METOJIbI
JUISL aHamM3a 3aJad NpoQecCHOHANBHON Jies-
TEILHOCTH

Baanerb: MeTogaMu HHCTPYMEHTapUEM MaTe-
MaTHYECKOIr0o aHajanu3a JJIs aHalln3a MaTeMaTHde-
CKHUX 3aJa4 B CBOEH NMpeMeTHON 00JIacTH

OIIK-2.  Cmnocoben
dbopmynupoBate  3a-
pitke 7 npodeccuo-
HAJIBHOW JIESITENBHO-
CTH Ha OCHOBE 3Ha-
HUM npOoHIBLHBIX
pa3zesnoB MaTeMmaTH-
YECKUX U eCTECTBEH-
HOHAYYHBIX  JHUCIIH-
IJTUH (MOJTyJIEH )

OIIK-2.1. ®opmynupy-
eT 3amauu Ipodeccuo-
HAJILHOU NIEITENbHOCTHU

Ha OCHOBE 3HAaHUU
NpOoQUIBHBIX Pa3/IeiioB
MaTeMaTUKHU

3HATh. OCHOBHBIC TIOJIOKCHHUS, 3aKOHBI H METO-
Jbl TIPOUIIBHBIX PA3/eIoB MAaTEMAaTUKH, HEO0O-
XOJMIMBIC JIISl aHalu3a 3a1ad npodeccruoHab-
HOU JEATEIIbHOCTH

YMeTh: aJCKBaTHO YIOTPEOJSATh MOHITHS Ma-
TEMaTUYECKOTO ammapaTa U CHUMBOJIBI JJIS BBI-
pakeHUS KOJIMYECTBEHHBIX U KAUYECTBEHHBIX OT-
HOIIIGHUH, aHAaTU3UPOBaTh U (HOPMYIHUPOBATH
3a71auu  POGECCHOHATFHON JIEITETFHOCTH Ha
OCHOBE 3HaHUI MPOMUIBHBIX pa3AeiioB MaTeMa-
TUKH; JOBOJUTH PEIICHUS 3a7ad JI0 TPUEMIIEMO-
ro MPaKTUYECKOTO pe3ysbTara — 4yucia, (QyHK-
uu (ee rpaduka), TOYHOTO KaYECTBEHHOTO BhI-
BOJIa C TMPUMCHCHHEM aJeKBATHBIX BBIYHCIIH-
TEJNBHBIX CPEJCTB, TAOJHUIl, CHPaBOYHUKOB, B
TOM 4YHCIIE TPU HCIOIH30BAHUU TEXHOJOTHUI
OHJIAMH-00y4YeHUS

BaageTs: JOCTYIMHBIME METOAAMH MaTeMaTH4e-
CKOT'0 aHaJIN3a, aHAJTUTUICCKON TeOMETPUH, JTH-
HEIHOI anreOpbl, MOAETUPOBAHUS TIPH PopMy-

JMPOBKY MPOCTEHITNX MPUKIIAIHBIX 3a/1a4 ITPO-

dbeccroHaIbHON NeSTeNbHOCTH




2. OMMCAHUE MMOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI HA PA3JIMYHBIX DTAIIAX UX ®OP-
MHUPOBAHMUSA, OIIMCAHHUE IIKAJI OHEHUBAHUWSA

Ta6muma 2.1 — [Toka3aTenu U KpUTEpUU ONIPEACIICHHS] YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHIINN (MHTETPUPOBAHHAS OIICHKA YPOBHS chopMu-
POBaHHOCTH KOMITETECHIIN )

Kox u HanmenoBanue
WHJIMKATOpa JOCTHKE-

[Inanupyemblie pe3yiib-

Onenka ypoBHsI CQOPMUPOBAHHOCTH

HYST KOMITCTEHIIHH TaThbl O6Y"IeHI’IH HCYOOBJICTBOPUTCIIBLHO YAOBJICTBOPHUTCIBHO Xopouo OTJINYHO

3uarb. Teoperuueckue | [IpoGenbr B 3HaHusAX | 3HaHue  ocHoBHOrO | [lomHOE 3HaHmWe mpo- | Bcectoponnee, cucre-
U TMPAKTUYECKUE OCHO- | OCHOBHOI'O po- | IPOrpaMMHOTO MaTte- | TPaMMHOTO MaTepua- | MaTHYeCKOe U TIyOOKOoe
Bbl TIOJIOKEHUH, 3aK0- | FPaMMHOIO MaTepHua- | pyaja B MHMHHMMAaJb- | JIa, YCBOGHHE OCHOB- | 3HAHHUE MPOTPAMMHOIO
HOB N MCTOOOB JIHEH- Jla, NPUHIUIIHWAIBHBIC | HOM O6’beM€, o- | HOH JIUTCPAaTyphl, pC- | MaTcpuaia, YCBOCHUC
HOM anreOpbl, aHAUTU- | OIIMOKW TMPU OTBETE | TPEIIHOCTH HEMNpPUH- | KOMEHIOBaHHOM B | OCHOBHOM U JOTOJIHU-
YECKOM IeOMETPHUM, Ma- | Ha BOIPOCHI U B pellle- | IUMHAIBHOIO Xapak- | IpOrpaMMe, HaJIW4YME | TEIIBHOW  JIMTEPaTypBl,
TEMaTHUYECKOI0 aHallu- | HUM 3aJ1a4u Tepa B OTBETE Ha BO- | MaJIO3HAUUTEIbHBIX MpaBWJIbHOE  pEILIECHUE
34, TCOpHU BCPOATHO- IMpoOChl U B PCHICHUU OH_II/I60K B PCHICHUH | 3aJa4Hr

OIIK-1.1. Amnanusupyert
3a1aun MpogeccuoHalb-
HOU JeITeNbHOCTH Ha
OCHOBE IOJOXKECHUM, 3a-
KOHOB M METOJIOB MaTe-

MAaTUKHU

CTel U MaTeMaTHUUeCKOM
CTaTUCTHKH, HEOOXOMH-
MEBIE JIJI aHajau3a 3a7ad
npodeccuoHaIbHON Jie-
ATENHHOCTH

3a1a4un

3aJa4M, WM HEJ0CTa-
TOYHO TIOJIHOE pac-
KpBITHE COJIep’KaHuUs
BOTIpOCa

YacTUYHO OCBOEHHOE

B wenom ycrnemHoe,

B uenom ycnemHoe,

CdhopmupoBanHoe yme-

yMEHHE  MPUMEHSTHh | HO HE CHUCTeMaTH4e- | HO cojepKallee OT- | HUe IMPUMEHSATh MaTema-
YMmeTh: MNPpUMCHATL Ma- MAaTCMaTUUYCCKHUEC MC- | CKU OCYHICCTBIIACMOC | ACIIBHBIC HpOGGJ’IBI THYECKUEC MCETOAbI JIs1
TEMaTUYECKHE METOJbl | TOABI JUISl pELICHHUS | YMEHUE TPUMEHSTh | yMEHUE  MPUMEHSTH | pelIeHus 3a1ad npodec-
JUIT  aHanu3a  3aj]a4 | 3aj1a4 npodeccro- | MaTeMaTU4YeCKUEe Me- | MaTeMaTHYeCKUe Me- | CHOHAIBHON JesITeNbHO-
npodecCuoHaNbHOM Je- | HAIbHOM  JEeATENbHO- | TOABl JAJSl pEeUIeHHs | TOAbl JUIsl pPEeUIeHHs | CTH
SITETLHOCTHU CTH 3amad  mpodeccuo- | 3amau npodeccuo-

HAJILHOW JEATELHO- | HAJJbHOU JEATENILHO-

CTHU CTHU
Baaners: Merogamu uH- | UMmerotcst rpyosie | Umeercss munuMmans- | [IponemonctpupoBa- | [IpogeMoHCTprupOBaHBI

CTPYMEHTApUEM Mare-
MaTUYECKOI'0 aHaIu3a
JUIsl aHAJIM3a MaTEeMaTU-

omunOKH Tpu BIaje-
HUM METOJAaMH Mare-
MaTHYECKOTO aHalln3a,

HbIi HaOOp HAaBBIKOB
IpU  HCIOJIB30BaHUHU
METOOB MaTeMaTH-

Hbl 0a30BbIE HABBIKU
HCIIOJIE30BAHUS METO-
JIOB MAaTEMAaTHUYECKOTO

YBEpPEHHBIE CHUCTEMAaTH-
YecKUe BIIAJICHUSI METO-
JaMH  MaTeMaTUYeCKOTO
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YeCcKUX 3a7a4d B CBOeH
peIMETHOM 00TacTH

HEO0XO0INMBIX IUIA
pelieHus THIIOBBIX
3a7a4 B MPEIMETHOU
obactu

YEeCKOro aHajm3a, He-
00XOAMMBIX TIpH pe-
IIICHUY 3a7a4 B CBOEH
peIMETHON 00TacTH

aHanu3a, HeoOXOoau-
MBIX TIpH PEIICHUU
3a7a4 B CBOEH Mpen-
METHOH 00J1acTH

aHalIM3a W HWHCTPYMEH-
TapueM JUIsl  PEIICHUS
MaTeMaTUYeCKUX 3a1aq
B CBOEM MNpPEIMETHOMN
o0nactu

OIIK-2.1. ®opmynupyer
3amaun MpodheccuoHab-
HOW JIESITEIbHOCTH Ha
OCHOBE 3HAaHMH MpoO-
(GWIBHBIX pa3/eroB Ma-
TEMaTUKU

3Hath. ocHoBHBIe mO- | CnabGas  chopmupo- | B ocHoBHOM 3Hanus | Hamuume TBepabIX | [1yOokue u BcecTOpOH-
JIO’KEHHUSI, 3aKOHBI M M€- | BAaHHOCTb 3HAHMI OC- | MPOSIBIAIOTCS, OJHA- | 3HAHUW NPU HENOCTa- | HUE 3HAHUSA, JOCTAaTOYHO
TOJIbI MPO(UIIBHBIX pa3- | HOBHBIX METOJOB CO- | KO MIPECTABIISIOT | TOUYHO YBEPEHHOM | YBEPEHHOE BJIaJICHUE
JIEJIOB MaTeMaTHKW, He- | BEpIICHCTBOBAaHUS M | cO0OW pa3po3HEHHOE, | BIaJICHUH HEKOTOPHI- | BCEMU MOHATHUIMU U Me-
00XOAMMBIC Ui aHAU- | pealM3allid  HOBBIX | IOBEPXHOCTHOE M HE | MU MOHATUSMH, 3aKO- | TOAaMU  MPO(UIBHBIX
3a 3amad mpodeccruo- | MaTEeMaTHMYECKUX Me- | CHCTEMaTH3UpOBaH- | HAMHM U METOJAaMU | pa3/ieJloB  MaTeMaTHKH,
HAJIbHOW JAEATENbHOCTH | TOJAOB, HEOOXOIUMBIX | HOE MPEACTaBICHUE O | MPO(UIBHBIX pa3jie- | HeOOXOAUMBIX IJIsi aHa-
JUIs  aHalM3a 3ajad | 3aKOHaX M MeTojJax | JIOB MaTeMaTWKH, He- | in3a 3aiad mpodeccuo-
npodeccroHabHOI npoQUIBHBIX paszze- | 00XOAUMBIE IS aHa- | HaJbHOU JeSTeNbHOCTH
NEeATEIbHOCTH JIOB MaTeMaTUKH, He- | u3a 3afad mnpodec-
00XOAMMBIX Ui aHa- | CHOHAJIbHON JesTelNb-
au3a 3amad npodec- | HOCTH
CHUOHAIBHOU nesti-
TEJIbHOCTH
YmMmersb: agekBatHo yno- | Cnabas  chopmupo- | Hanmuue OCHOBHBIX | YBEpeHHbIE  yMEHUS | YBEpEHHBIC YMEHHUS
TpeOATh MOHATHS Ma- | BAHHOCTh YMEHUH | YMEHUW, OJHAKO JI0- | COBEPLIEHCTBOBATh M | IPUMEHATh 3HAHUS IS
TEMaTHUYECKOI'0 ammapa- | IPUMEHSATb OCHOBHBIE | IIyCKAIOTCSl  OTHEJNb- | PEAIM30BbIBAaTh  HO- | aHAIM3a  KOHKPETHBIX
Ta U CUMBOJIBI I BbI- | IOHSATHUS M CHUMBOJIBI | HbIe OMIMOKM M TIO- | Bble MaTeMaTU4YeCKUe | CUTyalluid U  peuIeHHs
paXEHMsI KOJUYECTBEH- | MAaTEMaTUYECKOrO all- | TPEIIHOCTH IIPU pe- | METObI pelIeHNs | IPAaKTUYECKUX 3a7ad, He
HbIX M KAayeCTBEHHBIX | [apara [js BbIpaxke- | LICHUU MpaKkTH4e- | IPUKIAAHBIX  3a/4ad, | JOMyCKas  HapyIICHUI
OTHOLICHWH, aHAIM3U- | HUS KOJIMYECTBEHHBIX | CKMX 3a/ady U MpUMe- | HO NPU ITOM JOMYC- | IOCIEN0BATEIBHOCTH
poBatb M (OPMYIUPO- | M KAUYECTBEHHBIX OT- | HEHUM CIICLMAJIbHON | KAIOTCS  HapylIeHHUs | NEHCTBUUM U MOJHOM HC-
BaTh 33Ja4M NMpodeccu- | HOUICHUH, aHATU3UPO- | CHMBOJIUKH, MOHATUH | MOCIIEAOBATEILHOCTH | TMOJIb30BAHUM  TOHSATHH,
OHAIBHOW  JIEATETHLHO- | BaTh U (OPMYIHPO- | U ONPEACICHUA Tpo- | IEHCTBUM U HEJOCTa- | CBOWCTB M ONPEACIICHUM
CTM Ha OCHOBE 3HAaHWH | BaTh 3amauu mpodec- | GUIBHBIX  pa3JesioB | TOYHO TMOJHOE HC- | MPOMUIBHBIX Pa3lesoB
npo(UIBHBIX Pa3/IeioOB | CHOHANBHOM JedTeb- | MaTeMaTUKU MOJIb30BaHNUE  IOHSA- | MATEMATHKHU
MaTeMaTUKH; JOBOAWTH | HOCTM HAa OCHOBE 3Ha- TUH, CBOMCTB U OIIpe-
peuieHus 3aaad A0 Npu- | HUK POQUITBHBIX nelneHuid  mpoduib-
€MJIEMOTO  MpaKkTHUYe- | pa3fesioB MATEMATUKU HBIX pa3JeoB Mare-




CKOTrO0  pe3yiapTara —
yrucna, ¢yHKuuum (ee
rpajuka), TOYHOTO Ka-
YECTBEHHOT'O BBIBOJIA C
NpPUMEHEHHEM aJIeKBaT-
HBIX BBIYMCIUTEIBHBIX
CpencTB, TaOJHII, CIpa-
BOYHUKOB, B TOM YHCIIC

MaTHKH

npu U CITOJIb30BaHUU
TEXHOJIOTUM  OHJIANH-
o0yJeHus
Baagers: nocrynaeiMu | Cnaboe BnajeHue oc- | Bimamenue B OCHOB- | YBEpEHHOE BIaJeHUE | YBEPEHHOE BJIaJICHUE
METOJAaMHM MaTeMaTH4de- | HOBHBIMM  METOJaMH | HOM MareMaTh4ye- | OCHOBHBIMU METO/Ia- | OCHOBHBIMM MaTeMaTu-
CKOr0 aHallh3a, aHaJlu- | MaTeMaTH4YeCKOTo CKUMHU  TOHSTHUSIMU, | MM MATEMATHUYECKOTO | YECKUMH  IOHSTHUSIMU,
TUYECKOW  TEeOMETPHHM, | aHAJIN3a, AaHAJIUTHYE- | CTPYKTypaMHu U | aHalu3a, aHAIMTAYe- | CTPYKTYpaMH U OIpeje-
JUHEWHOW anreOpbl MpPHU | CKOM TeOMEeTpUH, M- | ONPEACTICHUSAMH, HO | CKOW T€OMETPHH, JIU- | JICHUSIMH ~ MaTeMaTude-
(bOpMYITUPOBKH Mpo- | HEWHOW anreOphl TPH | IPH STOM MPOSBIISET- | HEWHON anreOpsl MPU | CKOTO  aHalIn3a, aHalld-
CTEHIINX  TPHUKIAAHBIX | GOPMYIHPOBKA TIPO- | csi ()parMEeHTaApHOCTH | GOPMYIUPOBKH MPO- | THYECKOH  T€OMETPHH,
3amady  MPOQECCHOHANB- | CTEUIUX TPHUKIAAHBIX | 1 HEMOCIEA0BaTeNb- | CTCUIINX TPHUKIA/I- JUHEWHON anreOpbl Mpu
HOM 1eSITeIbHOCTH 3a1a4 npodeccro- | HOCTh, OWMOKK ¥ | HBIX 33134 npodeccu- | GopMyITupPOBKU po-
HaJbHOM  JI€ATEIBHO- | HEAOUYEThl B  IMPO- | OHAIBHOW JEATEIbHO- | CTEHIIUX  IPUKIAIHBIX
CTH CTEHIIMX  MPUKIAI- | CTU 3ama4  1po¢eCcCUOHATb-
HBIX 3a1a4 mnpodec- HOH JESTENbHOCTU
CHOHAIBHOU nest-
TEJIbHOCTH




Onucanue mKaabl OLICHUBAHUS

1. OI.[GHKa «HCYHOOBJIICTBOPUTCIILHO» CTABUTCA CTYACHTY, HC OBJIaJACBIICMY HU OJHUM U3
AJIEMEHTOB KOMIIETEHIUH, T.€. OOHAPYKUBIIEMY CYIIECTBEHHbIE MPOOETbl B 3HAHMU OCHOBHOTO
NporpaMMHOIO MaTtcpuajia 1o AUCHUIINIMHC, JOIIYCTUBIICMY IMPUHIUIINAIIBHBIC OLHI/I6KI/I Inpu mnpu-
MEHEHUHU TEOPETHUYECKHX 3HAHWM, KOTOPhIE HE MO3BOJIAIOT €My MPOJOJDKUTH 00y4YEeHHUE WU MPH-
CTYIIUTH K HpaKTquCKOﬁ ACATCIIbHOCTU 663 I[OHOHHHTGHBHOﬁ IIOATOTOBKH IIO I[aHHOﬁ AUCIU-
TUTHHE.

2. OI.[GHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTY, OBJIAJACBIICMY 3JICMCHTAMH KOMIIC-
TEHIUHU «3HaTb», T.€. MPOSIBUBLIEMY 3HAHHUSI OCHOBHOT'O MPOTPaAaMMHOI0 MaTepHasa Mo AUCHUIIINHE
B 00beMe, HeoOXOIMMOM JIJIsl TTOCIIEAYIOMET0 O0YUYEeHHS W MPEACTOSICH MPAKTUUECKON JesITelhb-
HOCTH, 3HAKOMOMY C OCHOBHOW PEKOMEHJIOBAaHHOW JUTEpaTypol, JOMYCTHBIIEMY HETOYHOCTH B
OTBCTC Ha 3K3aMCHEC, HO B OCHOBHOM 06J1a;[a10meMy HCOGXO,Z[I/IMBIMI/I SHAaHUSAMU IUIA UX YCTPAHCHUSA
MIPU KOPPEKTHUPOBKE CO CTOPOHBI HIK3aMEHATOPA.

3. OLIGHKa «XOopomo» CTaBUTCA CTYACHTY, OBJAACBIICMY J3JICMCHTAMU KOMIICTCHIIUU
«GHATh» U «YMEThb», MPOSIBUBIIEMY IOJIHOE 3HAHUE MPOTPAaMMHOr0 MarepHajia Mo JUCUUIUIMHE,
OCBOMBILIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATYpPy, OOHAPYKUBIIEMY CTaOMJIBbHBIM XapakTep
3HAHUW U YMEHUN U CIOCOOHOMY K UX CAMOCTOSATEIbHOMY MPUMEHEHHUIO U OOHOBJICHUIO B XOJ€ I10-
CIIEYIOIIEro 00YYEeHHS U TPAKTHYECKON eI TeTbHOCTH.

4. OueHka «OTJIMYHO» CTaBUTCS CTYACHTY, OBJAJEBUIEMY O3JIEMEHTAaMU KOMIIETEHIIUU
«BHAaTb», «KYMCTb» U «BJIAACTb», MPOABUBIICMY BCCCTOPOHHHUC U FHyGOKI/Ie SHAaHUA IPOrpaMMHOI0
MaTepuaga Mo JUCUHUILIMHE, OCBOMBIIEMY OCHOBHYIO U JIOTIOJHUTENbHYIO JUTEpaTypy, OoOHapy-
JKUBHICMY TBOPYCCKUC CHOCOGHOCTI/I B [MTOHUMAHHWHU, U3JIOKCHUU WU MPAKTUYCCKOM HCITI0JIb30BAHHUU
YCBOCHHBIX 3HAHHI.

5. OueHka «3auTeH0» COOTBETCTBYET KPUTEPUAM OLEHOK OT «OTIUYHO)» JI0 «YAOBJIETBOPH-
TEIBHOY.

6. OLIeHKa «HE 3a4T€HO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYAOBIETBOPUTEIHHO

3. TATIOBBIE KOHTPOJILHBIE 3AJJAHWS WJIA WHBIE MATEPUAJIBI, HEOB-
XOJIAMBIE JUISI OIEHKH 3HAHMIA, YMEHWIA, HABBIKOB 1 (WJIM) OTIBITA JESI-
TEJbHOCTH, XAPAKTEPU3YIOIINAX ITANBI ®OPMHUPOBAHUS KOMITETEHIINIA
B IIPOLIECCE OCBOEHHWSI OBPA3OBATEJBHO TPOTPAMMBI

Ta6muma 3.1 — TumoBbie KOHTPOJIBHBIC 3aIaHUSI COOTHECEHHBIC C MHANKATOPAMH JTOCTHKE-
HUS KOMIIETCHIIUN

NHnukaTop OCTHIKEHUS KOMITIECTCHITIH NoNe 3ananuii (BompocoB, OMIIETOB, TECTOB | TIP. )
JUISL OLIEHKU PE3YJIbTaTOB O0yUYEHHsI I10 COOTHE-
CCHHOMY WHJIUKATOPY JTOCTHKCHHS KOMIICTCHITHH

OIIK-1.1. Ananu3upyer 3amaun npodeccruo- | Bonpocs! k 5k3aMeHy U 3a4eTy B TeCTOBOU (opme,
HaJbHOM NEATEIbHOCTH Ha OCHOBE TOJIOXKE- | B YCTHOU (popMe M 00pa3Iisl KOHTPOIBHBIX PadoT,
HHI1, 3aKOHOB U METOJIOB MATEMATUKHU OTHOCSIIIIMECS K pa3aeaaMm 1-5

OIIK-2.1. ®opmynupyet 3amaun mpodeccro- | Bompock! k 9k3aMeHy U 3a4eTy B TECTOBOM dopme,
HQJIBHOW JESITEIbHOCTH HA OCHOBE 3HAHUH | B YCTHOH (opme U 00paslibl KOHTPOJIBHBIX padoT,
npoQUIBHBIX pa3/IeioB MAaTEMaTHKH OTHOCSIIHECS K pazaenam 6-7

3.1. Bonipockl K 3K3aMeHY U 3a4eTy B TeCTOBOii (popme

Paszpmen 1. DjeMeHTHI IMHEHHOM M BEKTOPHOM aJre0psl

1. Cuctema uHeHBIX anreOpanyecKuX ypaBHEHUH HAa3bIBACTCS COBMECTHOM, €CIH
A) OHa HE UMEET HU OJJTHOTO PEelIeHUs

b) ona nMeet x0T ObI OJJHO pelIeHuE

B) ecu cBOOOIHBIC YJIEHBI 3TON CUCTEMBI PaBHBI HYJITIO




') ecim paHT MaTPHIIBI TOM CUCTEMBI paBeH |

2. CucremMa TMHEHHBIX alreOpanvyecKuX ypaBHCHHN HA3bIBAETCS HECOBMECTHOM, €CIIH
A) OHa HE MUMEET HU OJJHOTO PEIICHUs

b) ona umeeT X0Ts ObI OHO peIIecHUE

B) ecniu cBOOOAHBIE WIEHBI ATON CUCTEMBI PaBHBI HYITIO

') ecim paHT MaTPUITBI TOM CUCTEMBI paBeH |

3. Cucrtema JIMHEHHBIX aJIreOpandecKrX ypaBHEHUN Ha3bIBACTCS ONPEACIICHHOM,
€CJIN:

A) paHr 3TO# CUCTEMBI paBeH |

B) ecnu oHa MMeeT eIMHCTBEHHOE pelIeHue

B) eciu ona umeet 6osiee OHOTO peIICHUS

I') ecniu ona He umeeT penieHu

4. Cucrema TMHEHHBIX alreOpanyecKuX ypaBHEHUN Ha3bIBACTCS HEONIPEIEICHHOM, eClTu
A) paHr 3TO# CUCTEMBI paBeH |

b) ecniu oHa MMeeT eIMHCTBEHHOE pELIEHNE

B) eciu ona umeet Gosiee OHOTO pelICHUS

I') ecniu ona He numeeT penieHu

5. Teopema Kponekepa-Kanemnu yTBep)kaaeT, YTO CHUCTEMa JIMHEHHBIX anreOpanvecKux
ypaBHeHuld AX = B coBMecTHa TOrJa M TOJIbKO TOT/1a, KOTaa

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

B) r(A) <r(A/B) ) r(A) >r(A/B)

6. Ilycte pmanma cuctemMa JIMHEWHBIX anreOpanyeckux ypaBHeHUH AX =B wu
r(A) =r(A/B) =n rae N-4yuciio HEU3BECTHBIX CUCTEMBI. Tora:

A) cucreMa He ompeeneHa

B) cucrema coBMecTHa u onpe/eneHa

B) cucrema ogHOpoaHAs

I') cuctema coBMecTHa u He ornpezenieHa

7. Ilycte JpaHa cucTeMa JIMHEHHBIX —anreOpandeckux ypaBHeHnik AX =B u
r(A) =r(A/B) < n rae N-4uClI0 HEU3BECTHBIX CHCTEMEBI. Toraa:

A) cucreMa He olpeseneHa

b) cuctema coBmecTHa u onpeneneHa

B) cucrema ognopoaHas

I') cucrema coBMecTHa U HE OnpeziesieHa

8. Cucrema JTMHEWHBIX anreOpanyecknx ypaBHeHu AX = B HecoBMecTHa Toraa, Korja:
A) r(A)=r(A/B) Bb) r(A) #r(A/B)
B) r(A) <r(A/B) ') r(A) >r(A/B)

9. JIro6ast HEBBIPOXKACHHASA MAaTPUIIA UMEET OOPaTHYIO MAaTPUILy CIEIYIOIIET0 BUAA:

1 Ajn Ap1 Az Ajn Ay Az

-1 -1

A) AT = m | Aip Ay Az b) A" = |A| | Ao Ay Az
A1z Az Asz A1z Az Asz



1 A1n Ay Az 1 A1n A1 A3
1 1

B) A =—A A1p Ay Azp ) A =|—' Ay1 App  Ap3
‘ ‘ A1z Az As3 A31 Azp Az

10. Ecniu A u B - kBagpaTHble MaTpullbl, A - HEBBIPOXKJEHHAs, TO PEIIEHUE MaTPUYHOIO
ypaBHeHus AX = B umeer Bujg

A) X=B-A1 B) X =A"1.B B) X =A1.B71 N X=A-B"1

11. Tpu BexTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CIIU OHU
A) JICKAT B OI[HOﬁ IMJIOCKOCTH WJIM Ha MapaUICIIbHBIX INIOCKOCTAX

b) nexxat Ha ogHOM MPAMON WM Ha MapauICIbHBIX TPSIMBIX

B) umeroT paBHbIE IIMHBI U TApaJUIEIbHBI APYT APYTY

') uMeroT paBHBIC JUTHHBI U JISKAT B OJHOM IMIIOCKOCTH

12. JIBa BexTOpa @ u b HasbBaroTCs KOJIJIMHEAPHBIMU, €CJIM OHU
A) JICKAT B OI[HOﬁ IMJIOCKOCTH WJIM Ha MapaUICIIbHBIX INIOCKOCTAX
b) nexxat Ha ogHOM MPAMON WM Ha MapauICIbHBIX TPSIMBIX

B) umerot paBHbIE IIMHBI U TApaJUIEIbHBI APYT APYTY

') uMeroT paBHBIC JUTHHBI U JISKAT B OJHOU MIIOCKOCTH

13. JIBa BexTOpa @ u b HasbBaroTCs paBHBIMU, €CIIU OHU
A) KoJIITMHEapHBIE, UMEIOT PABHBIE IJIMHBI U HAIIPABJICHHE
b) nMeroT paBHBIC JUTHHBI

B) umeroT paBHbIE IIMHBI U KOJJIMHEAPHBIE

') uMeroT paBHBIC JUTHHBI U JISKAT B OJHOM IMIIOCKOCTH

14. Monysb Bekropa d = (ay,ay,8;) BBIYUCISCTCS 1O popmyrie:

A)|§|:a§+a§+a22 B) a = /a, +a, +a,

B) |3 =\/ax2 +ay2 +a,°

I) |a] = a,-ay -a,

15. CransipHoe npousBescHUE ABYX BEKTOpoB d = (ay,ay,a;) U b= (by,by,b;) Bbrumc-
nsieTcs 1o popmyie:

A) d-b=ay-by+ay-by+a, b, B) d-b=ay-ay-a, +by by b,
B) &-b=.[ay-ay-a;, +,/by by b, I)a-b=,[a,+ay+a, +,[o +by +b; .

16. Kocunyc yria o Mexny BEKTOpaMu
b +

17. BeKTOpHBIM ITPOU3BEICHNUEM JIBYX BEKTOPOB 8 U b Ha3bIBaeTCs:

u b BeUKCIIETCS 1O PopMyIIE:

ax? I Cosa = é-Bﬁ
al-[p +p)

a-b
al-p|

Q)

A) Cosa = b) Cosa = B) Cosa =

b
b

o

=

4



A) Tperuii BekTop C, JUIMHA KOTOPOI'O YMCJIEHHO PaBHA IUIOIIAM IapajuleorpaMma, Io-
CTPOCHHOTO Ha BEKTOpax d M b Kak Ha CTOpOHAX, HANpaBJICHHBIN MEPIEHINKYIISIPHO MIOCKOCTH,

o0pa3oBaHHOH BekTOpamMu a u b
b) tpernii BexTop C, JUIMHA KOTOPOTO YMCIEHHO paBHA IUIOLIAN TPEYrOJIbHUKA, IOCTPOEH-

HOT'O Ha BEKTOpax d M b Kak Ha CTOpPOHAaX, HAIPaBJICHHBIN MEPIEeHANKYIIPHO IUIOCKOCTH, 00pa3o-

BaHHOUW BeKTOpamMu & U b
B) tperuii Bektop C, [UIMHA KOTOPOTO YHMCICHHO paBHA IUIOIIAAN TPEYrOJbHHUKA, MOCTPO-

C,
b kak Ha cTopoHax, HaNpPaBJICHHBIA MapaIENbHO MJIOCKOCTH, 00pa3o0-

€HHOr'0 Ha BEKTOpax a M
BaHHOU BeKTOpamMu & u b
I') TpeTHii BEKTOp C, JIMHA KOTOPOTO YHMCICHHO paBHA ILIOLIAJH MapajllenorpaMma, mo-

CTPOCHHOTO Ha BEKTOpax d M D kak Ha CTOpOHaX, HalpaBJICHHBIN MapaLIEIBHO IOCKOCTH, 00pa-

30BaHHOM BekTOopamMu a u b

18. Ilnomanp TpeyroiabHUKA, IIOCTPOCHHOTO HA BEeKTOpax d U b, Beruucisgercs mno ¢popmy-
ne:

A) S = [axb| B)S:%\axﬁ\ B) s =[a-b| r)3=%\a-6\

19. ®opmyrna BEIMHUCIICHNS] BEKTOPHOTO TIPOM3BECHUS BeKTopa d = (ay, ay, a,) Ha BEKTOp

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

_ a a-. |a a-l- |a dy|-

A axb=[7 Fi-[* Tyl ¢ Y
— |a a,l. |a a | |[a Ayl

B)axb=| % TEi-| Y i+l * Y
- |a dyl |a a,l. |[a a; |-
B)axb=| " Yi-[* THj+| Y Kk
_ a a,[. [a Ayl |a a, |-

_ y z X y X z
) axb = - ]+ K

) by byl [bx by’ |oy b,

20. Ecnu Bexktopa a=(ay,ay,d;) u Bz(bx,by,bz) KOJJTMHEApHbIe, TO CIIPaBeIIMBO

CIIeTyIOIIee PABCHCTBO:

ay 8y a _
A)E_E_é B) ay -by +ay -by +a,-b, =0
B) ay by +ay by +a, b, =1 I |é|-‘6‘:0

21. Eciu Bekropa a@ = (ay,day,d;) b= (by,by,b;) mepnenauKkyspHBL, TO CHpaBeAIUBO

CJIeTyIOIIee PABCHCTBO:

ay 3y _a _
A)E_E_é B) ayby +ayby +a,b, =0
B) ayby +ayby +asb, =1 I |é|-‘5‘ =0

10



—

22. CMemaHHbIM POU3BEACHUEM TPEX BEKTOPOB d, b u C Ha3bIBaeTcCs:

A) cralsipHOE IPOU3BEICHNE BEKTOPHOTO MTPOM3BEIICHHS BEKTOPOB d U b na BEKTOp C
B) cKaJsIpHOE IIPOM3BEICHHE CyMMBI BEKTOPOB & 1 b Ha BekTop €

B) BekTOpHOE MpOM3BEICHUE BEKTOpa & Ha CyMMY BEKTOPOB buc

') ckanspHOe Mpou3BeICHUE BEKTOpa & Ha CYyMMY BEKTOPOB buc

23. CwmemaHHOe TPOW3BEICHHE TPeX BEKTOPOB §=(ax,ay,az), 5:(bx,by,bz) "

C = (cx,cy,cz) BBIUMCIACTCS 110 hOpMyIIE:

ay ay a
A)abc=|b, by b, B) abc = |a]-[o] - e

cx Cy €
B) abc = |a + o] +[c] r 656=|§|2+‘6‘2+|6|2

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

A) nnuHe IuaroHaiIM napaelenumnesa, MOCTPOCHHOTO Ha 3TUX BEKTOpax;

b) 00vemy nmapanenenumnesaa, MOCTPOSHHOTO Ha 3TUX BEKTOpax;

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

I') mnomaau napannenorpamma, NOCTPOEHHOTO HA IBYX BEKTOpax MEPHEHINKYISIPHO TPETh-
€My BEKTODY.

25. ®opMyna BEIUUCIEHUS 00beMa TPEYrobHOW MUPAMHIBI UMEET BU/I:

abc B) V :%556 B) V ==3abh¢ IV =abc

ol

AV =

Wl

Pa3nen 2. AHaTUTHYeCKAsi TeOMETPHS HA IUIOCKOCTH U B MPOCTPAHCTBE
1. Yron Mexay npsSMbIMH, 33laHHBIMH YpaBHEHHAMH Y =KX+ u Yy =KyX+ b, , Bbrunc-

nsieTcs mo hopMmyIie:

ko —k ko —k
A)tgp =2 L B) tgp=—2 %
1+k1k2 1—klk2
ko +k kKo +k
l+k1k2 1—k1k2

2. Ecniut ipsimble, 3a/laHHble ypaBHEHUsIMH Y = KiX + by u Yy = Ky X + b, , neprnenmukynspHsl,

TO YIJIOBbIe KOA((UIIUEHTHI yIOBIETBOPSIOT PAaBEHCTBY:

1 1
A) Kz "l B) k; "k B) ky =k; T) ki =-kz

3. Ecnu npsimble, 3aiaHHble ypaBHEeHHAMH Y =KX+ u y =KoX + by, mapamiensasl, To

YIII0BbIe KOO PHUIMEHTHI YIOBIETBOPSIOT PABEHCTBY:

1 1
A) Ky "l B) k "k B) ky =kj I) ki =-kz

11



4. PaccrostHue ot Touku Mg (Xg,Yo) mo mpsmoit Ax+ By +C =0 Beruncnsercs mo ¢op-

MyJIE:
Axg +Byy+C Axg +B
A) d =M BYo+C B d = A0+ BYol
VA? +B? A? + B?
Axg +Byg +C
B)d:|Ax0+By0+C| F) | 02 YOZ |
A +B
x° y
5. DKCLEHTPUCHUTET 3JUIMIICA, 33JaHHOT0 YPaBHEHUEM _2 b_2 = 1, BBIYHCIISIETCA IO (op-
MyJI€e
g2 gL g=C g=C
A) b b) a B) a I b
x” y
6. DKCUEHTPUCUTET AJLTUIICA, 33JAHHOT0 YPaBHEHUEM —2 b_2 =1, YIOBJIETBOPSIET PAaBEH-
CTBY
A) 0<e<l b)l<e<? B) ¢>1 r ¢<0
x* y
7. YpaBHEHUS TUPEKTPUC IUIUIICA, 33JAaHHOTO YpaBHEHHUEM —2 b_2 =1, umeror Bun
a b a b
A) X=%— B) X=%— B) Y=%— ry==—
£ € £ £
X2 y2
8. DKCIEHTpUCUTET TUNEpOOsbl, 3aJaHHOW YpaBHEHHEM a_2 _b_z =1, Beramcnsercs o
dbopmyne
g2 ) 5= g=E
A) b b) a B) a I) b
X2 y2
9. DKCHEHTPUCUTET TUTIEPOOJIbI, 3aJaHHON ypaBHEHUEM a_z_b_z =1 YIOBJIETBOPSET pa-
BEHCTBY
A) 0<e<l b)l<e<?2 B) ¢>1 ) ¢<0
2 2
X y
10. AcuMIITOTHI TUTIEPOOITBI, 3aTAHHOW YpaBHEHUEM a_z - b_2 = 1, HMEIOT BU
E E X = E y — —{-E
A) V= _a b) V= b B) a r Yy T

11. YpaBHeHUE TUPEKTPHUCHI 1apaboJIbl, 3alaHHON ypaBHEHUEM y2 = 2 pX, UMEET BUJ

B)X:£

A)y=—£ 1;)y=B 2

X =——+
2 2 D

2
12



12. YpaBHEeHUE TUPEKTPHUCHI TapabOoJIbl, 3aJaHHON YpaBHEHUEM y2 = —2PX, UMEET BHU]I

A)y=—§ B)y=§ B)X=§ r)x:—g
13. YpaBHEeHUE TUPEKTPHUCHI TapadOJIbl, 3aJaHHON YpaBHEHUEM x2 = -2 py , IMeeT BUL
A)y=—§ B)y=g B)X=§ r)x:—g
14. YpaBHEeHUE TUPEKTPHUCHI TapadOJIbl, 3aJaHHON YpaBHEHUEM x2 =2 py , UMEET BU]I
A)y=—§ E)y=§ B)X=§ r)xz—g

15. TTapameTp mapabosibl P yAOBIETBOPSET HEPABEHCTBY
A) p>0 B)p<0 B)O<p<1 r)p>1

Pa3nen 3. Beenenue B anajin3s

1. TTpousBoaHoi Gyuknuu Yy = f (X) B TOUYKE X HA3bIBACTCS:
Ay im 1Ot 106), gy i Ty F00) iy F(A)= ()
Ax=0 AX X% X x—X, X — Xg AX—0 AX

2. IlpousBoxHas f'(X) B Touke X eCTb:

A) kacartenbHas K rpapuky pynknun y = f (X) B TOYKE X;

b) yron mexny kacaTenbHOH K rpaduky GyHKIMH M MOJOKUTEIBHBIM HAIPaBICHUEM OCH
Ox;
B) yrioBoii ko3¢ ¢unmeHT kacarenbHOU K rpaduky pyHkiun Yy = f (X) B TOUKE X.

3. Ecnu ¢ynkums f (X) HempepbiBHA Ha oTpeske [a;b], muddepeHimpyema Ha UHTEpBaje
(a;b), To Haiinercst xoTs 61 071HA ToUKa ¢ € (a;h) Takast, YTO BHITOIHSIETCS PABEHCTRO:

A) f(a)-f(b)=1f'(c)(b-a)

b) f(b)-f(a)=f'(c)(b-2a)

B) f(b)-f(a)=f'(c)(a—-D)

4. Ecn ¢ynxums T (X) menpeprisra na otpeske [a;b], nudpdepenuupyema na untepsane
(a;b) u Ha koHIAX oTpe3ka mpuHUMaeT ojuHakoBbie 3HaueHus f(a)= f (D), To Haiinercst xors ObI
OJIHA TOYKA ¢ e (a,b), B KOTOPOii POM3BOIHAS:

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

5. Ecnu dpynknuu f(X) u ¢(X) HenpepbIBHBI Ha OTPE3Ke [a, b] , madepeHpyemMbl Ha UH-
tepsane (a,b), mpuaem ¢'(x) #0 mna x € (a;b) ,To Haitnercsa xots 651 oxHa Touka C € (@,D) Takas,

YTO BBIIIOJHACTCA PAaBCHCTBO:

Ay J1O)-T(@) _ () gy f@-T0)_T©) g eb)-¢@) 1)
p(b)-p(@) ¢'(c) p(b)-e(@) ¢'(c) fb)-f(a) ¢'(c)

13



6. J1y1st BeIUMCIICHUS TPUOJIMKEHHBIX 3HAYCHUH (QYHKITUN UCIIOIB3yeTCs hopmyIa:
A) T(x+AX) = f(X)+ T'(X)-AX;

B) f(xX)~ f(AX)+ f'(X)-Ax;

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

7. Ecin Bropas npoussogHas f"(X) mpu mepexoje yepes TOUYKY Xg, B KOTOPOM OHA paBHA

HYJII0 MJIU HE CYIIECTBYET, MEHSAET 3HaK, TO TOUKa Ipaduka ¢ abCLUCCOM Xo €CTh:
A) Touka neperuda b) Touka Mmakcumyma B) Touka MuHuMyma

8. Ecnu ¢pynkiums f(X) muddepenuupyema Ha unrepsaie (a;b) u f'(x)>0 mis Vx € (a;b),

TO 3Ta PYHKIUS:
A) yObIBaet b) Bo3pacraer B) BeImyki1a BHU3

9. Eciu pyukuus f(X) muddepennupyema na unrepsaie (a;b) u f'(x)<0 g VX e (a;b),
TO 3Ta PYHKITUSA:
A) yObIBaet b) Bo3pacraer B) BeIyKI1a BHU3

10. Ecnu nenpepsiBHas ¢ynkuus Y= f (x) muddepeHnurpyema B HEKOTOPOH O — OKpECTHO-
CTH KPUTHYECKON TOYKH Xo U MPH MIEpexo/ie uepe3 Hee (cineBa Hampaso) npousBoanas f'(X) mensier

3HAK C MUHYCA Ha TUTIOC, TO Xo €CTh TOYKA!
A) Mmakcumyma b) Muanmyma B) meperunba

11. Ecin venpepoiBHasg ¢pynkuus y= f (X) nuddepenuupyema B HEKOTOPO O — OKPECTHO-
CTH KPUTHYECKOU TOYKH X( M IIPH IEPEXOJIE Yepe3 Hee (cieBa HampaBo) npoussogHas f'(X) mens-

€T 3HaK C IUII0Ca Ha MUHYC, TO X0 €CTh TOYKa!
A) makcumyma b) Munumyma B) neperuba

12. VrioBoit KO3(DGHUIMEHT HAKIOHHONH acuMnTOThl Y =KX+D & rpaduky QyHkuuu
y= f (X) Berumcnsercs no popmyie:

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

X—wo X x—0 X X—>00

14. Boibepute BepHOE YTBEPIKICHHE:

!

A) @) —U' vy 5) (gj _uvruy
v v
cy ¢ cY ¢

B)|—| =—% N|—|=—

: (V} v ) (Vj v
15. Beibepure 105KHOE YTBEPKICHHE:
A) d(u+v)=du+dv B) d(uv) =udu +vdv
B) d(g]zm I') d(uv) =vdu +udv

v Vv

Pasznen 4. UnTerpajibHoe ucuncjieHne QyHKIU 0THOH He3aBUCUMOM MepeMeHHOM

14



1. ®yukmus F(X) sBasercst mepBoobpasnoit s ¢pynknuu f(X) Ha HEKOTOPOM MPOMEXKYTKE,

€CITU B JIIOOOH TOYKE ITOr0 MPOMEXKYTKA BBIITOIHACTCS PABEHCTBO:

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

2. CoBOKyITHOCTh Beex mepBoodpasubix F(X)+ C ast dyrkimu f(X) HazpiBaeTCst:
A) nubdepentmanom f(X)

b) onpeneneHHbIM HHTETPaIOM

B) HeonpeaeneHHBIM HHTETPATIOM

3. K uarerpupyeMbiM QyHKIMSIM OTHOCSITCS BCE:
A) IOCTOSIHHBIE b) nenpepriBHBIC B) npepriBHBIE

4. Eciu I f (X)dx =F (x)+ C, 10 BBIIONHSAETCS:
AFX)=T'(x) B) F(x)=f(x)dx B) d(F(x)+C)=Ff(x)dx

5. Ilpou3BoiHASI OT HEOMPEIETICHHOTO UHTETpaja paBHa:

A (] f (x)dx) =F (0 B (] f i) =FC By (] f (x)dx) =100

6. uddepeniman or HeONpPEAECICHHOTO UHTETpajla 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. HeonpeneneHHbI nHTErpai oT nuddepeniuana HeKOTopon GyHKINN paBeH

A) de(x) =F(X) B) de(x) =F(x)+C B) de(x)zf(x)

8. HeomnpeneneHHbI MHTETpall OT anreOpanyeckoi CyMMbl KOHEYHOTO YMCIIa HEMPEPhIBHBIX

(GyHKIM paBeH:

JIC:

A) [(f () +p())dx =] f (X)p(x)dx—  (x)
B) j (f (X) +p(x))dx = j f (x)dx — j (X)X
B) j (f (%) +p(x))dx = j f (x)dx + j o(X)dx

9. Unterpan J. kf (x)dx paBeHn:
A) ke [ £ (x)dx B) k [ f (x)dx B) k* [ f (x)dx

10. MluTerpupoBaHue Mo 4acTsIM B HEOIPEIEICHHBIX UHTErpaiax BbIMOJIHIETCS MO GopMy-

A) J'udv :uv—J'vdu b) Iudv :uv+Ivdu B) judv :uv—J'udv

11. PantmonanbHast 1poOb Ha3bIBACTCS MPABUIBHOM, €Clin

A) cTeneHb YHCIUTENs paBHA CTETIEHN 3HAMEHATES

B) crenens yncnuTenss MEHbILIE CTEIIEHN 3HAMEHATEs

B) crenenp uncnuTens 00ybIne CTEIEHU 3HAMEHATENS

I') crenens yucnuTeNs U CTENCHU 3HAMEHATEIS PaBHBI €IUHHIIC

15



12. Ecin dynkuums y=f(X) HenpepbiBHA HA OTpE3Ke [a,b] u F(X) — xakas nmubo ee nepBooO-

pa3Has Ha [a b] ( "(x)=f(x )) To (hopmyna Hetorona-JleliOHuma nmeer BU:

A)J' x)dx = F (b)+F(a B)j x)dx = F (b)—F(a) B)j x)dx = F (a)—F (b)

12. Eciu ¢ — mocrostaHoe unciio u ¢pyuknus f(X) uaTerpupyema Ha [a, b], TO

b b b b b b
A) [ef dx=c[f(dx  B) [ef (x)ax=c* [ f (x)ax B) [ef (x)dx=c+ [ f (x)dx
a a a a a a

13. Ecnu ynxums f(X) mnrerpupyema na [a,b] ma<c<b, o
b

A)If (x)dx = If dx+j

b

o o

c

B)If (x)dx = I dx+j'f X )dx

a

I

B)jb'f dx jlf dx+jfxdx

a

14. Ecnu pynkuus f(X) uarerpupyema Ha [ a,b], To f(X) uarerpupyema u Ha [b, a | u BbImon-
HSICTCS:

b a b b
A) j f (x)dx = j f (—x)dx B) j f (x)dx = —? f (x)dx B) j f (x)dx = —ja' f (=x)dX .
b a b a b

15. Eci HenpepbiBHbIe (ByHKIHH yIOBIETBOPAIOT HepaenctBy f(X) < g(x) mpu x €[a;b],

TO
b a b b b b
A) j f (x)dx < j g(x)dx B) j g(x)dx gj f (x)dx B) j f (x)dx < j g(x)dx
a b a a a a
16. Ecnu dynxums f(X) HenpepbiBaa Ha otpeske [a,b], To cymectsyer Touxa ¢ €[a,b] Ta-
Kasl, 4To:
A) J' f (x)dx=f(c)(b+a)
b
B) [ f(x)dx=f(c)(b-a)
b
B) [ f(x)dx=f(c)(a-b)

17. Ecn dynxums f(X) umrerpupyema na [a,b], rme a<b, a m u M- coorsercrBenHo

HanMeHBbIIee 1 HanboIbllee 3HaYCHNs Ha oTpeske [a,b], To
16



A)M(b—a)é_Tf(x)dem(b—a);
B) m(b—a)<| f(x)dx<M(b-a);

B) m(b—a) < [ f(x)dx<M(b—a).

D T T —

18. OnpeneneHHbIi HHTETPA M0 YACTSIM BBIYUCISIETCS TTO0 opmyIie:
b b b b b a

A) judv = (uv)|21 +Ivdu B) judv = (uv)|2’1 —Ivdu B) Iudv = (uv)|2 —Ivdu
a a a a a b

19. Inomanp ¢urypsl, orpannueHHoi kpuBbiMu Y = f1(X) n y = fo(X), npsmeiMu X=a u
X =b (mpu ycnosun fy(X) > f1(X)) onpenensiercs mo popmysre:

b b
A); S =] (10— f2(x))dx B) S =[(f,00+ f2(x))dx B)
X a a
S = [(f2(0)— f(x))dx.
a

Paznen 5. KomiuiekcHbie yHuc/Ia

1. /IBa KOMIUIEKCHBIX YKCJIa HA3bIBAIOTCSI PABHBIMHU €CJIN:
A) paBHBI UX JEHCTBUTEIbHBIE YAaCTU

b) paBHBI HX MHHMBIC YaCTH

B) paBHbI AeiicTBUTEIbHBIE U MHUMbBIEC YACTH

2. ApryMeHT KOMIIJIEKCHOT'O YUCIIA ITO:

A) paccTosiHue OT Hayalla KOOPJAWHAT JI0 TOYKH, B BUJIE KOTOPOH OTOOpaXKaeTcsi KOMILIEKC-
HO€ YHUCIIO

b) MEHuMas enuaMIA

B) yron, koTopslit paanyc-BeKTOp OT Hadaia KOOPAWHAT 10 TOYKH, B BHJE KOTOPOH OTOO-
paxkaeTcsi KOMIIEKCHOE YMCII0, o0pasyeT ¢ ochio OX

I') camo koMIuIeKCHOE yKcio 6e3 yuéra 3HaKa

3. BepHo, 4TO 4uCi0, CONPSHKEHHOE C KOMIUIEKCHBIM YHCIIOM Z

A) paBHO 1TaHHOMY YMCITY Z

b) ornuyaercs ot yKcna Z 1Uib 3HaKOM IPU MHUMOM 4acTh

B) He sBisieTcsl KOMIIJIEKCHBIM YHCIIOM

') paBHO naHHOMY YHCIy Z, A€IEGHHOMY Ha HEKOTOPBIA K03 PUIIMEHT, KOTOPBINA CIEAyeT U3
yCIJIOBUS 33]1a4H

4. TlokazarenbHOM (HOPMOM KOMIUIEKCHOTO YHCJIa HA3bIBACTCS 3aITUCh BUJIA:

A) z=re B) z=re'? B) z=re? I z=¢?

5. TpuronomeTrpudeckoit popmMoit KOMITJIEKCHOTO YMCIIa Ha3bIBACTCS 3alMCh BUIA
A) z =r(cos g +isin g) B) z =r(cosg + sinp)

B) z =r(sing +icosp) I) z=cosg +ising

7. Moy KOMIUIEKCHOTO YHCIIa BRIYUCISIETCS 110 popMyIIe:
17



A) r=qx+iy B)r:x2+y2 B)r:"x2+y2

8.Uuncna z = x+iy M z = X — iy Ha3bIBAIOTCS:

A) paBHBIMH
b) xommuiekCHO-CONpsKEHHBIMU
B) mpoTtuBOMONOKHBIMH

9. d)opMyna JJIs1 BO3BEACHHA KOMIIJICKCHOI'O YK CJIa B CTCIICHb NMCECT BHU /.

A) 2" =rn(cosngo+isinn¢7) b) " = rn(cosngo+sinngo) B) 2" =rn(COSgp+isin¢)

10. YMHOXEHUE KOMIUIEKCHBIX YHCEI 2, M 2, BBIMUCIACTCA MO bopmyie

A) 22, =0, (cos((pl + (02) +isin(¢1 +9, )
b) Z) 1y =0T, (cos((p1 -(pz) Jrisin(go1 -(/)2))

B) 22, =0 r2(sm(<p1 +¢2)+ICOS(¢)1 +go2))

11. [IeneHre KOMIUIEKCHBIX YHCEN Z | ¥ 2, BBIYHCIIAETCS 1O bopmyne

4 "

A)Z— —(COS((/)1 ¢,) +isin(p, = 9,))
2 N
40"

B)Z— Ir—(Sm(cD1 ¢,)+icos(e —¢,))
2 2
z, N o

B)g —2(008(401 ¢,)=isin(p, —¢,))

12. CkonpKO 3HAYEHHMH CYIIECTBYET y KOPHA N-U CTENeHU (OTIUYHOW OT HYJs) U3 KOM-
IIJIEKCHOTO yucia?

A)n

B) i/n

B) uncny, paBHOMY MOJTyJTI0 KOMIUIEKCHOTO YHCTIa

') koopauHATE X TOYKH, OTOOPAKAIOIICH KOMIUIEKCHOE YHCIIO

13. Kopens N — 0if cTeneHn u3 KOMITJIEKCHOTO YHCIIa BBIYUCIISETCS 0 popMyIie:

27K 27K
A)%:r\ﬁ(sinw +icos 2T ) B)nz:r\]ﬁ(cosﬂﬂsinﬂ)
n n n n

2 2
B) nz:%(sin%Hcos%) I %:%(cosgﬂr ”kJrisinqa+ ﬂk)
n

Pa3znesn 6. DyHKIIUN HECKOJIBbKUX NMEePeMEHHbIX
1. YactHas mpou3BojHas 1o x ot GpyHkuuu Z = f (X;y) onpemensercs: paBeHCTBOM:

f(x;y)— f(x+AXy) .

A) z;, = lim
Ax—0 AX

B) 2, = lim XAV = F6y).
Ax—0 AX
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B) 7, = lim S GY+AY) = T(6Y).
AXx—0 AX

2. YacrHas npousBojaHas 1mo Y oT Gpyukuuu z = f(X;y) onpenensiercst paBeHCTBOM:
f(X+AXYy)—f(xy).

A) z, = lim
) 2y AY—0 Ay
B) 7, = lim FOGy)—f(xy+4y).
Ay—0 Ay
B) ) = lim FOcy+ay)-T(xy)
Ay—0 Ay

3. ®opmyrna a1t BBIYUCICHUS TPUOTMKEHHBIX 3HAUCHU UMEET BUI:
A) F(X+AXY+AY) = F(X+AY+AY)+ Fi (X Y)AX+ Ty (X, y)AY;
B) f(xy)» f(x+AX Yy +Ay)+ fy (X, y)Ax+ f) (X, y)Ay;

B) f(x+AXy+Ay)~ f(xy)+ fi(X y)Ax+ £ (X y)Ay.

4. Touxka (xo,y0) HazbIBaeTcs Toukoi Makcumyma pyukmun Z = T (X;Y), ecnu cymectByer

Takas O —OKPECTHOCTH TOYKH (X0,)0), YTO JUISl KAXKI0i TOYKH (X, J), OTIAUYHON OT (X0,)0), U3 dTOMH
OKPCCTHOCTH BBIMMOJIHACTCS HCPABCHCTBO!

A) T(xy) = f (X0, Y0) B) f(xy) < f(Xo,Y0) B) f(x;y)> f(Xo,¥0)

5. Touka (xo;y0) Ha3piBaeTCs TOUKOH MuHHUMYMa GyHkuuu Z = f(X;y), ecmu cymectByer

Takasi O -OKPeCTHOCTb TOYKH (X0,)0), YTO JAJI KaXAOH TOUYKH (X; ), OTIUYHOMN OT (X0,)0), U3 ITOU
OKPCCTHOCTHU BBIIMMOJIHACTCSA HCPABCHCTBO!

A) F(5y)> (X0, Y0) B) f(x;y) < f(Xo,¥o) B) f(x;y)= f(X0,Y0)

6. Ecu B Touke N(xo,v0) auddepenuupyemas ¢yukius Z = f(X;y) umeer skcTpemyM, TO
€€ YaCTHBIC IPOU3BO/IHBIC B ITOM TOUKE:

A) f,(%0;:¥0) =0, fy(X0:¥0)=0

B) fi(Xo:Yo) #0, fy(Xo:yo) =0

B) fx(Xo:Y0)#0, fy(Xo:Yo)#0

7.Ecim 2= f(x;y),a X=X(t), y=Yy(t), o
oz _oz dx oz dy de dz dx azdy de oz ox 6zay

)_:__ - I - -t — =

ot ox dt oy dt dt ox dt ay dt dt ox ot oy ot

8.Ecm z=f(x;y),a X=x(u,v), y=Yy(u,v), 10
oz dx 82 dy . 0z _ 0z OX 82 oy B dz oz dx oz dy

)8_:8x du ay du au ox ou ay ou du  ox du 8y$

9.Ecm 2= f(X;y),a x=x(u,v), y=y(u,v), to
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0z 07 OXx 0z oy . dz oz dx oz dy

)_:_._ _ )_ _ - = .

N X v Oy &V dv ox dv oy dv

0z

oz oz dx oz dy
ov ox dv oy dv

0z . .
36. YactHble TPOU3BOIHBIE Fv u 5 HEsSBHOW (YHKIMH Z, 3aJaHHOW ypaBHCHHEM

X

F(x,Y,2) =0 umeror Bun:
oo_ kKoK o Ko K oo F oa_ F

"o TRy R

)

e F,'oy Fp ‘X TR

Pa3nes 7. DiieMeHTBI TEOPHH BEPOSITHOCTEH M MAaTEeMATHYeCKOH CTATHCTHKH
1. /IBa pa3zMenIeHUs CUUTAIOTCS PA3IMYHBIMH, €CJIM OHHU OTJINYAKOTCS

A TOJIBKO NOPSAAKOM PACIOJIOKEHUS DIEMEHTOB

b) TosbKO cocTaBOM 31€MEHTOB

B) TobKO YKCIIOM 3JIEMEHTOB

') uiu cocTaBoM 3J71€MEHTOB, WIN UX HOPSIIKOM

2. JIBa coyeTaHus CYMTAIOTCS PA3TUIHBIMH TOJBKO B TOM CIlydae, eCiiu
A) y HUX BCE 2JIEMEHTHI pa3IN4HbI

b) oTiMuaroTcst mopsaKoM pactosioKeHHUs DJIEMEHTOB

B) otnugaroTcst 1Bymsi JieMEeHTaMu

I') oTnmruaroTcst XOTs ObI OAHUM IJIEMEHTOM

3. IlepecranoBka P, — st0

A) coderanue u3 N 3JIEMEHTOB 110 N
b) coueranue u3 n snemenTtos 1o 0
B) pa3Memienue u3 N 371eMEHTOB 10 N
I') pasmemienne u3 N a3nemeHTOB 10 1

4. Yucno pasmentenuit Al Beraucnsercs no Gopmyie:
n! n!

A)——— B)——  B)n!

m!(n—m)! (n—=m)!

5. Yucno pasmemenuii C;' BbMHCIAETCS 110 POPMYJIE:
n! n!

A) —— B) —— — B) n!

m!(n—m)! (n—m)!

6. Uucno pasmenienuid P, Bbruucisercs no Gpopmyie:

n! n!
) m b) m B) n!

7. Ciiy4aifHbIM Ha3bIBaeTCsl COOBITHE A, KOTOPOE
A) MOXET POU30MTH, @ MOXKET HE IPOU30HTH
b) Hukorna He mpownzoiiner

B) oGsi3aTensHO npou3oiiaeT

') mpou3o0iiAeT TOIBKO COBMECTHO C COOBITHEM A

Fy
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8. CoObITHsI A ¥ B Ha3BIBAIOTCS 3aBUCUMBIMHM, €CITH

A) cymma ux BepOsATHOCTEH 00s13aTeIbHO paBHA 1

B) BepositHOCTH COOBITHIT A U B He 3aBUCAT IpyT OT Apyra

B) BeposATHOCTH HACTYIIJICHUS! OJJHOTO W3 COOBITHI 3aBUCHUT OT MOSBICHUS WM HE IMOsBJIe-
HUSL IPyTrOro

') oHM IPOUCXOIAT OJHOBPEMEHHO

9. CoOnITHA A ¥ B Ha3BIBAIOTCSI HECOBMECTHBIMU, €CIIH

A) BCPOATHOCTb HACTYIUICHUA OJHOI'O U3 CO6BITHﬁ 3aBHUCUT OT IIOSABJICHUA WUJINU HEC I1OSABJIC-
HUSI IPyrOTO

b) nosiBnenne o1HOTO U3 HUX UCKIIIOYAET MOSIBICHUE APYTOTro

B) cymma ux BeposTHOCTEH HUKOTa HE paBHA |

F) €CJIM OAHOBPECMCHHO OHU MOT'YT MMOABUTLCA TOJIBKO KOHCHYHOC YUCIIO Pa3

10. PaccmatpuBaercs npoctpancTBo u3 N anmemeHTapHbIX coObITHI. CoOBITHIO A Oaronpu-
aTcTBYIOT M anemeHTapHbBIX coObITHI. Kiaccuueckas BeposSTHOCTh COOBITHS A paBHA

AN By 1- gy M 11—
M M N M

11. TIpouseaeno N ucneitanuii. CoObiTHe A mpou3onuio M pa3. OTHOCUTENbHAS YacTOTa
coObITHS A paBHA

A)W(A)=% B)W(A)=1—% B)W(A):% )W (A) =m-n

12. BepositHOCTE P 1006010 COOBITHS MPUHAIEKHUT OTPE3KY
A) [1;2] b) [0;2] B) [1:4] ) [0;1]

13. CymMa BeposITHOCTEH COOBITHI, 00pa3yIOIINX MOJHYIO TPYIIY, paBHA
A)0 b) 1/2 B) 1 N4

14. JIBa coOBITHsI HA3BIBAIOTCS IPOTUBOMOIOKHBIMH, €CITH OHU
A) HE3aBUCUMBI

b) He coBMecTHBI

B) eanHCTBEHHO BO3MOKHBI

I') 06pa3yloT nonHyto rpymniy coObITHIA

15. CobbITHs 00pa3yroT NOJTHYIO TPYIITY COOBITHI, €CIU SBIAIOTCS
A) HE3aBUCHUMBIMU

B) enuHCTBEHHO BO3MOKHBIMU M HE3aBUCUMBIMU

B) HecoBMECTHBIMH 1 €TUHCTBEHHO BO3MOKHBIMHU

I') HecoBMECTHBIMU U paBHOBO3MOKHBIMU

16. Cymmoii cobbiThii A 1 B Ha3biBaeTcs coobitue C,
KOTOPOE MPOUCXOJINT, €CITH TPOUCXOJIAT:

A) ToIBKO cOOBITHE A

b) Tonbko coOwiTHE B

B) oaHo u3 coObiTuii A uinu B

I') 06a cobwiTust A u B
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17. IlpousBenenuem coowiThii 4 1 B Ha3biBaeTcs coobiThe C,
KOTOPOE MPOUCXOTUT, €CITH MPOUCXOJIUT:

A) ToNIBKO cOOBITHE A

B) Tonbko coOwiTre B

B) onHo 13 coOwiTHil 4 unu B

I') o6a coObiTust A U B

18. Obs3aTenbHBIM ycnoBueM npuMmenenus ¢popmyist P(A+B)=P(A)+P(B)—P(AB)
SIBJISIETCS

A) He3aBUCHUMOCTH coObITHSI A 1 B

B) coObiTHs A 1 B € IMHCTBEHHO BO3MOYKHBI

B) cobpiTHs A 1 B IpOTHUBOIIOJIOKHBI

I') coBMecTHOCTB cOOBITHI A U B

19. O6s13aTenbHBIM yeioBUeM npuMeHeHus popmyisr P(A+B)=P(A)+P(B) sBnsercs
A) He3aBUCHUMOCTH cOObITHSI A U B

b) HecoBmecTHOCTB cOOBITUI A 1 B

B) cobpiTisa A 1 B eTMHCTBEHHO BO3MOYKHBI

I') coBMecTHOCTB cOOBITHI A U B

20. BepositHocts P(A/B) 310 — ...

A) BEpOSITHOCTH COOBITHS A TPU YCIIOBUH, YTO A U B IPOTHUBOIIOIOKHBIE COOBITHS
B) BeposiTHOCTB COOBITUSI A TIPU YCIOBUH, YTO A U B HECOBMECTHBIE COOBITHS

B) BeposiTHOCTE COOBITHS A TIPU YCIIOBUH, YTO COOBITHE B TPOU30IILIO

I') mpousBenenue codOwbiTuii A u B

21. Obs3arenbHBIM yeiaoBueM npumenenus ¢popmyisl P(AB)=P(A)P(B) siBisiercst
A) TPOTHBOMOJIOKHOCTb COOBITUI A U B

b) nezaBucumocTs cobbiTHi A U B

B) HecoBMecTHOCTB COOBITHI A U B

I') 3aBucuMoOcCTb coObITHI A U B

22. O6s3aTenbHbIM yetoBueM npumenenus popmyisl P(AB)=P(A)P( A/ B ) siBisieTcs
A) IPOTUBOIIONIOKHOCTE COOBITHI A U B

b) nezaBucumMocTs coObiTHit A U1 B

B) HecoBmecTHOCTH cOOBITHI A U B

') 3aBucUMOCTB cOOBITHI A U B

23. ®opMyia MOJHOW BEPOSITHOCTHA UMEET BU/I:

A) P(A)=2 P(A)-Py (A)  B) P(A)=2 P(H;)-Pa(H;)

= i1
B) P(A)= P(H;)-Py (A) T) P(A)=2 P(A)-Pa(H;)
= =

24. BeposATHOCTh MOSIBIEHUS COOBITHS A M pa3 B N MOBTOPHBIX HE3aBUCUMBIX HCIBITAHHUIX
npu N<10 onpenensieTcs

A) popmynoit beprymnu

b) noxanpHO# Teopemoii Jlamnaca

B) unrerpanbHoit Teopemoii Jlamnaca
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I') dopmymnoii [Tyaccona

25. ®opmyna bepHyiu uMeeT BU
A) Py(m)=Cpp"g"™"

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

B) Py(m)=Cpp"q"

) Py(m)=Ci'p"g" ™"

26. HamBeposTHEHIIIMM YHCIIOM HACTYIUICHHH COOBITUS A B N HE3aBHCHMBIX HCIBITAHUSIX
Ha3bIBACTCS

A) HanOoJbIIee YMCIIO HACTYIUICHUH cOOBITUS A

b) nHanGomnbIas BEpOsITHOCT HACTYIUICHUS COOBITHS A

B) uncno nactyruiennit CoOObITHS A Py HAUOOJIBIIIEM YUCIIE UCTIHITAHUN

I') uncno HactyrmieHuit coObITHS A, TPH KOTOPOM BEPOSITHOCTh HACTYIUICHUS COOBITUS A B N
HE3aBHCHUMBIX UCIIBITAHUAX HAaHOOJIbIIAs

27. ®opMyna AJisl ONpeieSICHUs] HAUBEPOSITHEUILIETO YrCIa My UMEET BUJT
A)ynp—-p<my<np+p

b) np—g<mg<np+q

B) np—g<my<np+p

I)gsmy<p

28. JlokanbHas TeopeMa Jlammaca nmo3BossieT BHIYUCIUTD

A) HauBepOsTHEUIIIEE YNCIIO HACTYIIICHUH COOBITHS B N HE3aBUCUMBIX HCIIBITAHUSIX

b) oTHOCUTENBHYIO 4aCTOTY HACTYIUIEHUI COOBITHSA B N HE3aBUCUMBIX UCIIBITAHUAX

B) BeposTHOCTB TOSIBIIEHHSI COOBITHSI M pa3 B N HE3aBUCUMBIX HcIbITanusix (N>10)

I') BEpOSITHOCTh OTKJIOHEHUS YMCIIA TOSABICHUN COOBITHS M OT YKCIa HE3aBUCUMBIX HUCIIBI-
TaHUH N

29. B nokanbpHO# Teopeme Jlammaca P = o) aprymeHT pyHkimu ¢@(X) paBeH
npq
A) x=—2 B) x = NP B) x =2 T) X=m-np

vnpqg VALl J/npq

30. NurerpansHas TeopeMa Jlamnaca no3BossieT BBIYUCINTD

A) BepOSTHOCTH TOSABJICHUS COOBITHS A M pa3 B N ucnbiTanusx (N>10)

b) BeposiTHOCTH TOsIBIIEHUS] COOBITUSI A B N UCHBITAaHUAX HE MEHee a, HO He Oosiee b pa3
(n>10)

B) HauBeposiTHelIIIee YUCIIO TOSBICHHUH COOBITHS A B N HE3aBUCHMBIX HcbITaHUsX (N>10)

') oTHOCUTENBHYIO YaCTOTY HACTYIUICHUN COOBITHS A B N HE3aBUCUMBIX UCIIBITAHUIX

31. B unrerpansaoii popmyne Jlammaca P(k; <m<Kk,) =®(X,)—®@(X), apryMeHT X; pa-
BEH

A) Xl:ﬂ B) X, = kg B) x, =

vNpq vnpq

np

vnpq
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BC€H

MyJIe

32. B unrerpansHoii popmyne Jlamtaca P(k; <m<Kk;)=®(X,)—D(%y), aprymeHT Xo pa-

K NP B)xp=— 2 B)xy=—2

v NPq A Npq A/Npq

33. CnyyaliHble BEJIMYUHBI IEJIATCS Ha
A) epeMeHHbIE U IOCTOSIHHBIE

b) yeTHBIC M HEUETHBIC

B) panmonanbHbie U HepalMOHAIbHbBIE
') auckpeTHble U HEMPEePHIBHBIE

A) X2:

') X, =k, —np

34. MaTtemMaTH4YeCKOE OXKUJAHWE AUCKPETHOW CIy9allHOW BETWYUHBI BBIYUCISAETCS 10 (op-
n n n 2 n

A) )X B) > (i — pi)- X B) > X{ - pj ) > X pi
i=1 i=1 i=1 i=1

35. MaremaTtuueckoe oxujaHue ciiydaitHoi Benuuunsl (¢ X+Y), rae c=const, a X, Y — He-

3aBHCHMBIC cnyqaﬁHHe BCJIIMYHHBI, paBHO:

A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) I M(X)-M()
36 MaremaTuueckoe OKkUAaHue MOCTOSHHON BeTuYuHbl C paBHO
A)C b) 1 B)O I') He onpeneneno
37. Marematnyeckoe OKUJaHUE MPOU3BEACHUS JBYX HE3aBUCUMBIX CIIy4alHbBIX BEJIMYUH X
u Y paBHO
M (X)
A) M(X) + M(Y) B) M(X) — M(Y) B) MY) N M(X)-M(Y)

38. ucriepcust AUCKPETHOM CIy4ailHOM BETMYUHBI ONpeaesnseTcs mo Gopmyie:

A) inpi_(zxipi)z B) inzpi_zxipi
i—1 i-1 i-1 i-1

b) inzpi -0 pi)? ) > piz_(zxi pi)?
i—1 i-1 i-1 i-1

39. Hucniepcus ciy4vaitHoi BenmuuuHbl (cX+Y), rae c=const, a X, Y — He3aBUCUMBIC CITy4ai-

HBIC BCJIMYUHEI, PABHO

A) cD(X)+D(Y) B) ¢?D(X)+D(Y) B) D(X)+D(Y) T') cD(X)-D(Y)

40. lucniepcus pa3HOCTH JIBYX HE3aBHCHMBIX CIy4YallHBIX BEIMUYUH X U Y paBHA:
A) D(X)-D(Y) b)0 B) D(X)+D(Y) ) D(X)-D(Y)

41. Jlucnepcus nocTOAHHOM BennuuHbl C paBHA
A)l b) C B)0 I') He onpenenena

42. Maremartnueckoe oxuaHue Kksagpara oTkiIonenus M(X — M(X))? pasro
A) D(X) B) & () B) M(X) vV
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43. Tucniepcust ot MaTemaruueckoro oxunanus D(M(X)) paBua
A) M(X) b) 0 B) X N1

44. CpenHee KBapaTHUECKOE OTKIIOHCHUE O (X) CIIy4aliHOW BETMYHHBI X PaBHO

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

45. Matematnyeckoe oxuganne M(X) HenmpepbIBHON CIy9alflHOW BETWYHHBI X, 3aJaHHOU
Ha uHTepBaie (a,b), onpenensercs Gpopmyoii:

b b
A) M(x)= j x2 f (x)dx B) M(X)= j xf (x)dx

46. Tucniepcus D(X) HenmpepsIBHOM CiTydaliHOW BEIMYMHBI, 3aaHHOM Ha WHTEpBae (a, b),
orpenensercs popmyoit

b b

A) D(X)=jx2 f (x)dx— (M (X))? B) D(X):I(x— M (X))?dx
Y Y

B) D(X)= j (x—M (X)) f (x)dx T) D(X)= j (X =M (X))dx

47. I'paduueckas popma 3agaHusl 3aKOHA PaCTIPEICIICHUS CITYIaiiHON BETMYUHBI — ITO
A) mapabona

b) npsimas nmunus

B) okpyxHOCTB

I') monuron

48. Tabnuanast popMa 3a1aHus 3aKOHA pacCIpeIeTICHUs CITyYaiHON BETMYMHBI Ha3bIBACTCS
A) cyMMoii pacipeieneHusl

b) unrerpanom pacnpenencHus

B) psinom pacnipenenenus

I') monem pacrnipenenenus

49. JluckpeTHas ciy4aiiHasi BeJIMYMHA TPUHUMAET ...:

A) TOJTBKO MHO>KECTBO IEJIBIX 3HAUYCHHUI

b) ToJIbKO MHOKECTBO TTOJIOKHUTETHHBIX 3HAUCHUN

B) Bce 3HaueHus U3 uHTEpBasa (—0; +00)

I') koHeuHOE M 0ECKOHEYHOE CUETHOE MHOYKECTBO 3HAYCHUH

50. HenpepbiBHas ciaydaiiHas BeIMYMHA IPUHUMAET

A) MHOKECTBO IIEJIbIX 3HaYCHUI

b) MHOXECTBO paliMOHAIBLHBIX 3HAYCHHI

B) koHeuHO€ MHOXXECTBO 3HAYEHU I

') mo6oe 3HaueHNE U3 KOHEYHOTO MJIM OECKOHEUYHOTO HHTEpBaja

51. Ecniu X — HenpepbIBHAs ClydyaifHas BeJHYnHA, a8 U b — KOHKpETHBIC 3HAYEHHS, TO OTCIO-
1ia CIeyeT, 4yTo

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

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

B) P(a<X<b) # P(a<X<h)
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I') P(a<X<h) = P(a<X<b) = P(a<X<b) = P(a<X<bh)

~+00
52. Ecnu f(X) — IuioTHOCTH pacipeieneHusi, To J. xf (x)dx paBen
A) o
b) -1
B)0
N1

X
53. Ecnu f(X) — mu1oTHOCTH pacmpe/ieieHusi, TO .[ f (X)dx ompenenser

—0o0

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

54. OyHKUUs pacupeaeNeHHs CIIydaifHOW BeNWYHHbI X 3a7aeTcs popMyIioil:
A) F(x)=P(X >Xx)

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

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

N F(x)=X

55. JluckpeTHas ciy4aiiHas BEIMYHHA, BEIPAKAOIIAS YUCIIO MOSBICHHUS COOBITHS A B N He-
3aBUCHMBIX UCIBITAHUSAX, TPOBOJAUMBIX B PABHBIX YCIOBUSX M C OAMHAKOBOW BEPOSTHOCTHIO MOSIB-
JIEHUS COOBITHS B KXKIOM UCTIBITAHUY, Ha3bIBACTCS PACIIPEICIICHHON TIO ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6unomMmanpbHOMY 3aKOHY

I') mo nokazarenbHOMY 3aKOHY

56. Ecnu ciydaiiHas BeJIMYMHA UMeEeT OMHOMHAIIBHOE paclpeneleHne, N — YuciIo He3aBu-
CHUMBIX MCIIBITAaHHM, a P — BEPOSITHOCTh HACTYIUIEHUS COOBITHSA, TO MAaTEMAaTUYECKOE OKUIAHUE BbI-

qucisieTcs mo Gopmyiie
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np

57. Ecnu ciydaiiHas BeJIMYMHA UMEeT OMHOMHAIIBHOE paclpeneieHue, N — Yuciao He3aBu-
CUMBIX MCIIBITaHUH, @ P — BEPOATHOCTh HACTYIUIEHUS COOBITUSA, TO AUCIEPCUS CIy4allHOW BEINYH-

HBI BBIYHCIISIETCS IO (hopmyIie
A) D(X)=npq B) D(X) = np B) D(X) = n-p ) D(X) =p

58. Marematndeckoe OXKHJIaHUE PAaBHOMEPHO PACHpPEeNCHHON CIIydyaifHON BEIMYUHBI BbI-
qucisieTcs o Gopmyiie

A) M(X):aT_b B) |\/|(X):""T+b B) M(X):b_Ta ') M(X)=a+b

59. lucnepcusi paBHOMEPHO paclpeieICHHON CIy4ailHOM BEJIMYMHBI BRIYUCIAETCS 1O (op-
MyJIe
(b-a)° (b-2)

A)D(X)=b-a B)D(X)=b+a B) D(X)= 5

I) D(X)=
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60. BeposiTHOCTh ONafaHusi PABHOMEPHO PACIpPEIETICHHON CIIy4YalilHOW BEJTMYMHBI B UHTEP-
BaJ [a; ﬂ] c [a,b] BeramcnseTcs no popmyie:

A) P(aSXSﬁ)=a+ﬂ b) P(angﬂ):a_ﬂ
a+b a+b
B)P(a<x<f)=L "¢ I)P(a<x<p)=P=%
a+b b-a

61. IInoTHOCTH pacnpeneneHus CIyd4ailHOM BEJIMYMHBI C MOKAa3aTeIbHBIM paclpeeIeHHEM
HUMECT BU:

A) ) 0, x<0, B) () 0, x<0,

X)= X)=

a6~ x>0 e x>0
—AX

B)fx)=128 X<, r) f(x)=e X
0,x=0

62. OyHkuMs pacrpeneieHus] CIy4alHON BEIMYMHBI C MOKAa3aTelIbHBIM paclpeiesieHueM
MMeEEeT BUJI:

A) F)= {0, x <0, B) F9= {0, x <0,
e™ x>0 1-e® x>0
0, x<0, Ix

b) F(x)= {1—e"b‘, >0 I') F(x)=e

63. Y nmokazarenbHOro pacrpeesieHus] MaTeMaTHUYeCKOE OKUJIAHUE U CPeAHEE KBaJpaTuye-
CKOE OTKJIOHCHHE

A) Bcera pa3iMyuHbI

b) Bcerna paznuuaroTcs Ha SAMHUILY

B) Bcerna paBHbI

64. @yHKIMS TUIOTHOCTH HOPMaJIbHOI'O PAaCHpPEIEICHNs C MAaTEMATUYECKUM 0)KMJIAHUEM a U
CpelHe — KBapaTUYECKUM OTKJIOHEHHEM O 3a1aeTcst (pOpMyIION:
(x-a)* (x-a)*
1 - 1 o

A) f(x):Ee 20" B) f(x)=ame 20
;e ;e
B) f(x)= e 2° ) f(x)= e o
o2 o2

65. I'paduk TUIOTHOCTH HOPMAJIBLHOTO PaCTpeIeICHUS Ha3bIBACTCS
A) xpuBoii ['aycca

b) kpusoii beprysmm

B) xpusoii Ilayccona

I') kpuBoii Jlammaca

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

b) Touky MmuaMMYyMa

B) Touky pa3psiBa
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I') Touky MakcuMyma

67. Touku Xy =a—0 U X, =a+0 ABIAIOTCA U KpuBoi ['aycca

A) Toukamu nieperuba
b) Toukamu Makcumyma
B) Toukamu MuHUMYyMa
I') Toukamu pa3psiBa

68. [TapameTpamMu HOPMAJILHOTO pacHpeAeaeHUs SIBISIOTCS:

A) MaTeMaTU4ecKoe 0’KHUJIaHUE U CPEIHEKBAAPATUICCKOE OTKIIOHCHHE
b) bynkmus pacnpeneneHus u GyHKIHS TUIOTHOCTH PaCIIPEICICHHS
B) dynxuus p(x) u O(x)

') aucniepcus u cpeiHEKBaIpaTHUIECKOE OTKIIOHEHHE

69. I'enepanbHas COBOKYITHOCTh — 3TO ...

A) Bcs uiccneyeMasi COBOKYITHOCTh 0ObEKTOB

b) coBOKymHOCTH ClTy4aitHO OTOOpaHHBIX 0OBEKTOB

B) coBOKyITHOCTh 0OBEKTOB, BEIOPAHHBIX UePe3 OMPEICTICHHBIN HHTEPBAT
') COBOKYITHOCTb U3 HETIEPECEKAIOIINXCS TPYIII

70. BeibopouHasi COBOKYITHOCTb — 3TO ...

A) COBOKYITHOCTb U3 HENIEPECEKAIOIIMXCS TPYIII

b) coBOKynmHOCTH ClTy4aitHO OTOOpaHHBIX 0OBEKTOB

B) Bcs nccneyemasi COBOKYIHOCTh OOBEKTOB

') coBOKYyITHOCTH OOBEKTOB, BHIOPAHHBIX Yepe3 ONMPEACIICHHBI HHTEPBAJ

71. O6beM BBIOOPKH — 3TO ...

A) uncno, paBHOE KOJIMYECTBY OOBEKTOB FeHEPabHOM MIIM BEIOOPOYHON COBOKYITHOCTH
b) uucno, paBHOE cpeaHEeMy apuPpMETHIECKOMY 00BEKTOB

B) uncno, paBHOE MaKCHUMAaTbHOMY 3HAYEHHIO COBOKYITHOCTH

') uucno, paBHOE MUHUMAITLHOMY 3HAYCHHIO COBOKYITHOCTH

72. Ilpu mOBTOPHOM OTOOpE 3apEeTrUCTPUPOBAHHBIC U 00CTIEIOBAHHBIC STUHUIIBI

A) BHOBb BO3BpAIIAIOTCS B TEHEPAIbHYIO COBOKYITHOCTh U CHOBA MOT'YT IIPUHATH Y4acTUE B
nanpHEHIIeM oToope

B) B reHepanbHYI0 COBOKYITHOCTH HE BO3BPAIIIAIOTCS

B) B reHepanbHyI0 COBOKYITHOCTh BO3BPANIAIOTCS, HO MPHHATH YYacTHE B AaJbHEHUIIEM OT-
6ope He MOTyT

') momedaroTcs crieuaibHbIM 3HAKOM

73. IIpu OecrmoBTOPHOM OTOOpE 3aperuCTPUPOBAHHBIC U 00CIEAOBAHHBIC €TUHUIIBI

A) BO3BpaIlaloTCs B TEHEPAIbHYIO COBOKYITHOCTh

b) He Bo3BpamatoTcsl B reHepalibHYI0 COBOKYITHOCTD

B) Bo3BpamaoTcs B reHepaibHyI0 COBOKYITHOCT U MOTYT MPHHSTH YYacTHE B JJabHEHIIIEM
otbope

I') nu6o Bo3BpamaoTCs, JINO0 HE BO3BPAILIAIOTCS B TeHEPATIbHYIO COBOKYITHOCTD

74. I'paduueckas popma 3aJaHHsI 3aKOHA PACTIPEICICHUS CIIy4aifHON BEIMYUHBI — 3TO
A) mapabona b) npsimast muHus B) oxpyxxHOCTB I') monuron

75. ... — 3TO0 HamboJee YacToO BCTPEUAOIIeecs 3HaueHNEe BapUaHTHI.
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A) Menuana b) mona

B) pasmax BappupoBaHus I') cpennee 3HaueHne

76. ... — 9TO BapHaHTa, KOTOpas JCTUT BApHALIMOHHBIN Psi/l HA IBE paBHBIC YAaCTH
A) Menuana b) Mmona

B) pasmax BappupoBaHus I') cpennee 3naueHne

77. ... —5TO pa3HOCTh MEX1y HauOOJNbIIEeH 1 HAaMMEHbIIEH BapuaHTOM

A) Menuana b) mona

B) pasmax BappupoBaHus I') cpennee 3HaueHue

78. ®opmyna Crepaxecca UIMEET BHL ...

A) k=3,32 Ign b) k=1+3,32 Ign B) k=1-3,32 Ign
79. Be1bopouHast cpeHsist BRIYUCISIETCS 110 popMyIie
k k k
= 1 = = 1

A) Xg == Xj N B) Xg =D _Xj -Nj B) Xg == > X¢ -n;

Nz i=1 Nz
80. BribopouHnas nucnepcus BBIYUCIsAETCs o opmyIie

K k k
= 1 o 1 -

A) DB:Z(Xi_XB)Z'ni b) DB:HZ(Xi_XB)z'ni B) DB:HZ(Xi_xB)'ni

i:]. -:1 i=1

3.2. Bonmpocsl K 3K3aMeHY U 3a4eTy B yCTHOH (popme

Pa3nesn 1. DieMeHTHI JIMHEHHON M BEKTOPHOI aJaredpbl
1. TTonsTre u BuABI MaTpull. TpaHCIOHUPOBAaHHAS MaTpUIIA.
2. Onepanuu HaJl MaTPUIIAMU U UX CBOMCTBA.

3. O0OpaTHast MaTpHIla ¥ €€ CBOWCTBA.

4. OnpenenuTenb MaTPULIBI U €I0 CBOMCTBA.

5. MuHOpHI 1 anredpanveckue JTOTIOTHEHHUS JIEMEHTOB onpeaenuTess. Teopema o pasio-

’KEHUU OTPEICJIUTENIS TI0 SJIEMEHTaM CTPOKU WM CTOJIOIA.
6. Pemenne cuctem nmuHEHHBIX ypaBHEeHUH MeToaoM ["aycca.
7. Pemienuie cucTeM JIMHEHHBIX YPAaBHEHUI METOAOM OOpaTHOM MaTPHIIBI.
8. Pemenne cucrtem TUHEHHBIX YpaBHEHUM ¢ ToMoIbio hopmyn Kpamepa.
9. Bekropsl. Onepanuu HaJl BEKTOPAMH U MX CBOWCTBA.
10. JlelicTBus HaJ BEKTOPAMH, 3alaHHBIMU CBOMMH KOOPJMHATAMH.
11. CxanspHoe npou3BeEHUE IBYX BEKTOPOB U €r0 CBOWCTBA.
12. BekTopHOE MPOU3BEACHHUE IBYX BEKTOPOB M €T0 CBOMCTBA.
13. CmemanHoe IpOM3BEICHUE TPEX BEKTOPOB U €0 CBOMCTBA.

Paznen 2. AHaauTHYeCKAs TeOMeTPHs Ha MJIOCKOCTH M B IPOCTPAHCTBE
1. YpaBHeHue npsMOi Ha TUIOCKOCTH: CIIOCOOBI 3a/IaHuUS.

2. YpaBHEHHE TPSIMOM € YTIIOBBIM KO (DUITEHTOM.

3. O0miee ypaBHEHHE MPSAMOM, €ro YaCTHBIC CIydYaH.

4. KpuBble BTOPOTro NMOPAJIKA: OKPYKHOCTb.

5. KpuBble BTOpOro nopsiaka: 3JuIuIcC.

6. KpuBblie BToporo nopsjaka: rumnepooa.

7. Kpusble BTOporo nopsiaka: napadoa.

29



Pa3nen 3. BBenenue B anajin3s

1. YucnoBkle MoCiIe0BaTeILHOCTH U CIIOCOOBI MX 3aaHUSI.

2. [Ipenen uncnoBoii Mocaea0BaTeIbHOCTH. TeopeMbl 0 TIpeiesiax YHCIIOBBIX MOCIeA0Ba-
TEJIbHOCTEMN.

3. [Ipenen pynkuu. HempepbIBHOCTH DYHKITHH.

4. IlonsTHE TPOU3BOIHOMN U €€ TEOMETPUUYECKUI CMBICII.

5. Teopemsl audpepeHIHnaATBEHOTO HCUUCICHUS.

6. [IpousBoaHast CI0XKHON U 00paTHON (DYHKIIMH.

7. Mudbdepennman GyHKIINU U €T0 TEOMETPUISCKUN CMBICIT.

8. UccnenoBanue GyHKIUN C TTOMOIIBIO IEPBOM MPOU3BOTHOM.

9. UccnenoBanue GyHKIHI C ITOMOIIBIO BTOPOU MPOU3BOTHOM.

Pasznen 4. UnTerpajibHoe ucuncjiaenne QyHKIU 0THOH He3aBUCUMOM MepeMeHHOM

. IlepBooOpazHast GyHKIMS U HEONIPEAEICHHBI HHTETPal.

. Beruucnenue HeonpeaeneHHbIX HHTErPATIOB.

. MeTopl BEIUMCIIEHNS] HEONIPEIETIEHHBIX HHTETPAJIOB: METO/] TIOJICTAHOBKH.

. MeTozbl BEIYKMCIIEHHS HEOTIPEAEICHHBIX MHTETPAJIOB: METOI MHTETPUPOBAHHUS 110 YACTSIM.
. IHTerpupoBanue paunoHaIbHBIX ApoOeii.

. OnpeneneHHblil UHTErpal U €ro reOMETPUUYECKUN CMBICTT.

. ®opmyna HeroTona-JleitOHuma.

. [IpunosxeHust onpeAesieHHOro HHTerpasia; JyIMHa TyTH KPUBO, TUIOIIAIb INTIOCKON (UTy-
PBl, BBIYUCIICHUE ITYTH, TPOIIEHHOTO TOYKOW, BBIYUCICHNUE PAOOTHI CHIIBL.

CONO O WN B

Pa3nen 5. KommiiekcHble yuciaa

1. KomruiekcHble Uyncia U UX reoOMeTpruiecKasi HHTepIpeTarusl.

2. Paznuunble GOPMBI 3aIMCH KOMITJIEKCHBIX YHCEIL.

3. Omnepanuu HaJl KOMIJIEKCHBIMU YMCJIAMH, 3aITUCAHHBIMU B alnre0pandeckoit hopme.

4. Onepanuu HaJ KOMIUIEKCHBIMH YHCIIAMH, 3alIUCAHHBIMUA B TPUTOHOMETPHUYECKOH opme

Pa3nes 6. DyHKIIMHM HECKOJIbKHUX NepeMeHHbIX

1. ITonsTe GyHKIMOHATBHON 3aBUCMOCTH MEX/ly HECKOJIBKUMU IT€PEMEHHBIMU.
2. [Ipenen u HENPEPHIBHOCTH (PYHKIIMU IBYX HE3aBUCUMBIX IIEPEMEHHBIX.

3. HacTHble NpON3BOIHBIE QYHKIIMN HECKOIBKUX MEPEMEHHBIX.

4. DkcTpeMyMbl QYHKIUHU IBYX HE3aBUCHMBIX IEPEMEHHBIX.

Pa3znea 7. JjieMeHTHI T€OPHUS BEPOSITHOCTEN U MATEMATHYECKOM CTATUCTUKH

1. KomOuHaropuka: pa3MenieHus, CoueTanus, IepecTaHOBKU. Pa3Menienus, coueTanus u
IIEPECTAaHOBKHU C MOBTOpPEHUSAMU. [Iprumepsl.

2. IlpenMeT 1 OCHOBHBIE ONPEAEIECHUS TEOPUH BEPOSITHOCTEN.

3. Knaccuueckoe onpeneneHue BeposiTHOCTH. CBOWCTBA BEPOATHOCTH, BBITEKAIOIINUE U3
KJIACCHMYECKOro onpezaeneHus. [lpumepsr.

4. CtatucTuyeckoe ONpe/IesieHne BEPOSATHOCTH, €r0 OCOOEHHOCTH U CBA3b C KIIACCUYECKUM
OIIpECIICHUEM.

5. 3aBHUCHMBIE U HE3aBUCUMBIEC COOBITHSI. Y CIIOBHBIE M 0€3yCIIOBHBIC BEPOSTHOCTH.

6. TeopeMbl yMHOKEHHSI BEPOSATHOCTEH.

7. TeopeMbl CI10)KEHUS BEPOSITHOCTEH.

8. ®opmyna nonHoi BepositHocTH. Popmyna baiieca.

9.@opmyna bepnynnu. bunomuanbHoe pacnpenenenue. HaupeposiTHeliee 4uciio nosiBiie-
HUM COOBITHS.

10. ITpubnmxenusie hopmynsl B cxeme bepuymu (hopmyna [Tyaccona, mokanbHas U UHTE-
rpajibHas TeopeMsl Jlamaca).
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11. Ciydaiinple BeTUYHHBI U CTydalHbIE COOBITHS.

12. JluckpeTHbIE M HENPEPHIBHBIE CITy4YailHbIE BEIMUNHBI. 3aKOH paclpeesICHUs CIIy4aiiHON
BEJIMYUHBI U CITIOCOOBI €ro 3aJaHusl.

13. YucnioBble XapaKTEPUCTUKHU CIIy4aliHbIX BEJIUYHH.

14. MaremaTrnueckoe OKHAaHuE CydaitHOM BennunHbl. Ero cmbici u npumepsl. CBOMCTBA
MaTEMaTHYECKOI0 OKUaHUS.

15. qucnepcus U cpeHee KBaIpaTUUECKOE OTKIOHEHUE CIIydallHOM BeJIMYMHBI. MIX cMBICT U
npuMepsl BbrarciaeHus. @opmyisl i BeucieHus nucnepcun. CBONCTBA IUCIIEPCHH.

16. MaremaTruueckoe OKHaaHue, JUCIIEPCHS U CpeIHEE KBAAPATHIECKOE OTKIOHEHUE Ya-
CTOTBI ¥ YaCTOCTH.

17. Baxuneniye pacnpeiesIeHus: CIydailHbIX BETUYHH.

18. HopmanbsHoe pacnpenenenue. IoTHOCTE HOpMaNbHOIO paclpeAeaeHs U €€ CBOMCTBA.
OyHKIMSA pacnpeeeHUs] HOpMAJIbHO paclpeieICHHON ClIy4YalHOW BEJTUYUHBI.

19. HopmupoBaHHOE (CTaHIapTHOE) HOPMAJILHOE paclpeiesieHuE.

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

21. BeposATHOCTD MONalaHnsl HOPMaJIbHO PACIIPENETICHHON CIIy4aiiHON BEJIMUMHBI B 3a]1aH-
HbI UHTEPBAJI.

22.BepoATHOCTb 33JaHHOTO OTKJIOHEHHSI HOPMAJIbHOM CIy4ailHON BEIMYMHBI OT CBOErO Ma-
TeMaTHU4eCKoro oxkuaanus. [IpaBusio Tpex curm.

23 3axoH 6onpmux yncen. HepaBenctBo UeOrimesa. Jlucnepcus cpeHero apupmernye-
CKOTO.

24. 3axoH 6onpmux yncen. Teopema YeOnimena. Teopema bepryrm.

25. Cuctemsl cily4allHbIX BEJTMYMH. 3aKOH paclpeIesICHUsI IBYMEPHOU CITy4allHOW BEJIMYH-
HBI.

26. Cuctemsl cllydallHbIX BeTUYMH. UNCIOBBIE XapaKTEPUCTUKU IBYMEPHOU ClIydyallHOU Be-
JTUYHHBIL.

27. IlpeaMeT 1 OCHOBHBIE 3a/1a4l MATEMAaTUYECKOM CTATUCTHUKH.

28. I'enepanbHasi U BBHIOOPOYHBIE COBOKYIMHOCTH CIy4ailHBIX BenmuuH. llepBuunas oOpa-
00TKa BRIOOPOYHBIX JAHHBIX TPYIIIUPOBKA, TOCTPOCHNE TUCTOTPAMMBI PacpeeNIeHUs CITydyalHbIX
BEJTMYHH.

29. Dmnupuydeckue wHTerpainbHas u auddepeHnuanbHas QyHkuu pacnpeneneHus. Ux
CBOMCTBA.

30. BriOopouHBIE UYHCTIOBBIC XAPAKTEPUCTUKU CIyYaWHBIX BEIMYHH (TOYCUHBIE OIICHKH)
THMCTIEPCUHU, MATEMATUYECKOTO OXKHIaHU, KOO(PPHUIIMEHTOB aCUMMETPUH, SKCLIECCa, KOPPEIISLHH.

31. CraTuctTudeckue OIEeHKH apaMeTpoOB pacipeaesieHus (CyIHOCTh TEOPUH OLICHUBAHUA):
HECMEIIEHHOCTh, COCTOSATEILHOCTD, 3(()EKTUBHOCTh OIICHOK.

32. ToueuHble OLIEHKU: BEIOOPOYHAS CPEIHSS, TUCIIEPCHs], CpEIHEE KBaPaTUIECKOEe OTKIIO-
HEHHUeE.

33. ToueuHas oIeHKa reHepaIbHOM cpeHel 1o BEIOOPOYHON CpeaHEH.

34. ToueyHas oreHKa reHepaibHON qucnepcuu. «lcnpaBieHHbIe» BHIOOPOYHAS TUCHIEPCUS
U CpeHEE KBAJAPaTUUECKOE OTKIOHEHHUE.

35. nTepBanbHble OLICHKH. TOYHOCTH OlIeHKH. JloBepuTebHast BEPOSITHOCTD.

36. JloBepUTENIbHBIM UHTEPBAJ I OLIEHKA MAaTeMaTUYeCKOro OKMIAHHs IPU U3BECTHOM U
HEU3BECTHOM O .

37. Pacnpenenenue CThIO/ICHTA.

38. JloBepuTeNnbHbII HHTEPBAJ I OLEHKH CPEIHEKBAPATUYECKOT0 OTKIIOHEHHUS] HOpMaJlb-
HOT'O pacipeeeHUs

3.3. O0pa3ubl KOHTPOJILHBIX PadoT

Pa3nesn 1. DiieMeHTHI JJMHEHHON M BEKTOPHOI aJaredpbl
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Koumpoavuas paboma Nel. Mampuywi. Onpeodenumenu

1 3 -2 3 - 1 2 3
1. Janet matpunel 4=/0 -1 4 |, B=[2 1 ,C:( j

5 2 6 4 0 10 2

Borunciuts: 1) 24 + BC; 2) B' + C; 3) A% 4) AB + 4B; 5) B + 3C.
2. BBIYHCIIUT CIIEAYIOIINE OTPEICTATEIH:

2 3 1 -
3 -1 - 1 4 -2 0
2.5 L 0|1 5 71 5
1 -1 2 -

5 1 3 14

3. Jlana matpuna: A= [_23 %j Iokasatp, uto (A1) 1=4.

a)

4. OnpenenuTh MPH KaKUX A CYIIECTBYET MaTpHIla, oOpaTHas JaHHOM:

2 A -
A=1 3 4|
-1 1 1
5. Haiitu matpuily, o0paTHyI0 MaTpuIe:
-1 3 1
A=|1 2 0.
3 -11

Koumpoavuas paboma Ne2. Bekmopuas anzebpa
JlaHBI KOOPAMHATHI YEThIPEX TOYCK:
A(1;-3; 1), B(2; 1; 2), C(-1; 3; 2), D(1; 1, 3)

Haiitn:
1) KoOpAMHATEI BEKTOPOB AB, CD, 2AB +3CD ;
2) JUIMHBI BEKTOPOB AC, BD,2BC—34D;

3) ckansipHOE IPOU3BECHNE BEKTOPOB AB u AC;

4) KocuHYC yria MeXJ1y BEKTOpaMu BC u BD;
5) mpoeKuuIo BeKTopa AB Ha HampaBJeHHE BeKTopa CD |

6) BEKTOpPHOE NPOU3BEJEHIE BEKTOPOB AB u AD;

7) momaae TpeyronbHuka ABD;

8) cHHYC yria Mex1y BeKTopaMd AB u CD ;

9) cMelIaHHOE Ipou3BeacHNe AB - CD-b, rae b=i —2 ]+ 4k

10) o6vem mupamuasl ABCD, niauHy BBICOTHI, OIYIICHHON U3 BEpIIUHBI B.

Pa3znen 2. AHanuTHYeCcKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

Koumponvuas paboma Ne3. Auanumuueckas 2eomempusi Ha niocKoCcmu

1. JlaHbl KOOPJAMHATHI BEPIIMH TpeyroibHuka ABC:
A(3; 2), B(-4; 3), C(-1; -2)
Tpebyercsi cOCTaBUTh YpaBHEHUS:
1) cropons! AB;
2) menuanbl AK, TpOBEIEHHON U3 TOYKHU A;
3) BeICOTBI BM, IpOBEACHHOMN U3 TOUYKHU B.
Crnenatp yepTex B cUcTeMe KOOpAMHAT.

2. JlaHo ypaBHEHHE KpUBOHU 2-ro mopsaaka. [IpuBectu 3aaHHOE ypaBHEHHE K KaHOHUYECKO-

MY BHU]Y, OIPEIEIUTh TUIl KPUBOM, HAlTH €€ XapaKTepPHbIE JIEMEHTHI.
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1) 2x% = 4y*— 12x + 16y — 6 = 0;

2)3x* —6x—y+4=0;

3) x* + 4)° — 6x + 8y + 5 = 0, x—2)—5=0 — HaWTH TOUKH TIEPECCUCHHs KPHBOH M 3aIaHHOI
npssMoi. 11ocTpouTs B UCXOIHOM CUCTEME KOOPAUHAT.

Konmponvuasa paboma Ned. Ananumuueckas ceomempus 8 npocmpancmee
JlaHbl KOOPAMHATHI TOYEK — BEpIIUH nupaMuibl ABCD:
A(1; 3;6), B(2; 2; 1), C(-1; 0; 1), D(-4; 5; -3)

TpeOyercs:

1) Haiitu ypaBHeHue miockoctu rpanu ABC,

2) COCTaBUTH MMapaMETPUICCKHE YpaBHEHUS NIPAMOM AB;

3) cocTaBUTh KAHOHUYECKHE YPaBHEHUS BHICOTHI TMpaMuibl DK, poBeIeHHOW 13 BEPLIMHBI

4) HaliTu KOoOpAMHATHI TOUkH nepeceuenuss DK u rpanu ABC;
5) maiitu yron f mexnay peopamu 4B u BC;

6) HaiiTu yrois y mexay pedpom AD u rpansio ABC.

CrhenaTh uyepTeX NUPaMHU/IbI B CUCTEME KOOPIUHAT.

Pa3nen 3. BeBenenue B aHajin3s

Konmponvuas paboma No5. [lpeoden chynkuuu
Beraucnuts npemens:

_2x%-x-10 _ 2x245x% 44  J9-x-3
1) lim ——— 2) lim ——————— 3) lim ——
X—>-2 X% + 3%+ 2 x—0 3x3 +2x% +5 Xx>04X+4 -2
-2 x-1 2
4) lim sin“ 6x 5) lim 2Xx-3 6) lim 4x“ —-5x+1
x>0 4x2 Xx—oo\ 2X+5 X—>0 3x — X2 — 2
o (2x%—x-1)? 8) lim A/x+1-33x+1) gy |jm 120052X
7) lim X—0 x—0 Xsin X

x—>1x3 1+ 2x% —x—2

Koumpoavuas paboma Ne6. [Ipouzeoonas chynkyuu u ee npumenenue

1. Haiftu npou3BoAHbIEC IEPBOTO MOPSAKA JaHHBIX (QYHKIUI, UCIIONB3Ys MpaBUIia BEIYUCIIE-
HUS IPOU3BOJHBIX:

1)y=b?—l£+1+3JZ 2) y=+/x-tg3x; 3)y = In x :
x3 X 4 —3c0s X
4) y = (sin X)arCtgx; X = arcsin 2t, 6) y = x + arctgy.
53 1
1-4t2°
2. BeruucnuTh npeenbl, UCIob3ys npaBuiio Jlonurans:
2
1) Iim_(X2—3); 2) lim x-sint.
x=358in° (X —3) Xx—0 X
3. IToctpouts rpaduk Gpyukiuu Y = f(X), ncmons3yst o0IIyI0 CXEMY UCCIIENOBAHMS:
y = 4x°% —3x
4x* -1
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Pasznen 4. UnTerpajibHoe ucuncjieHne QyHKIUl 0THOH He3aBUCUMOM MepeMeHHOM

Konmponvuas paboma Ne7. Heonpeoenenuiil u onpedeieHHblil UHMe2paiol

1. Boruncnuts HeonpeeneHHbIe I/IHTeraJ'IH'

1 3X3—ld; 2) [ +-2)d 3 —de;

) J@ +¥x =Dy )J(% I)X )jx2+7

4) J-(ZX—S)eBXdX; 5)J‘ 7 3X X 6)J‘ 2 xdx .
—4x+8 5x+6

2. Berauciauts miomanas GUrypel, OrpaHUuEHHON JIMHUSMU: Y = 2X — X2 , Y =—X

Pa3gen 5. KoMmiieKkcHbIe YHCJIa

Koumpoavuas paboma No8. Komniexcuvie yucia
1. BEImOTHNTS AHCTBUS CIOXKEHHS, yMHOXKeHus, nenenus ¢ K4z; =2+3i, 29 =3-2i.

2. Pemuth ypaBHEHUE x2 —4x.+5=0. Kopau n306pa3uts rpa@uiecku paanyc-BeKTOPaMHU.

-\ 20
y 1-i : y
3. Bemmonnuts nelictus Hag K4 z = (1—1 +it’s anreOpandeckoit hopme. Pesynbrar
+1

3amucaTh B TPUTOHOMETPUUECKON U MOKa3aTeNbHOU opMax.

4. BbINONHUTH AEHCTBUS Z = 6(Cosl900 +1isin 1900) - 4(cos 40° +isin 400) B TPUTOHOMET-
pudeckoit opme. Pe3ynbTar 3anmucath B MOKa3aTeNbHOM U anreOpandeckoi hopmax.

5. Pemuth ypaBHEHUE x4 +2=0. KopHuu npencraBuTh Bo Bcex Tpex popmax u M300pa3uTh
rpaduuecKy pagnyc-BeKTOPAMHU.

Pa3nes 6. DyHKIINHM HECKOJIbKHX NepeMeHHBIX

Konmponvnas paboma Ne 9. Dynxyuu HecKoIbKux nepemeHHbIx

1. Haiiti monssit muddepenuuan Gpyskumn U=cos’(Xy+y°z* + 2x°).

2. Haiitu muddeperiman 2-oro nopsiaxa ¢pyuxmun z=sin(xy* — y2).

3. HaifTy 4acTHbIC IPOM3BOIHBIC OT CIOXKHOM (GyHKIMX 110 U, V: Z = X'y° | e x = cos?(u+v),

y = sin*(u-2v).

4. HaiiTy 4acTHbIC IPOM3BOHBIC OT HESIBHOM (YHKIHH 110 X, y: €22 + (x+y)? —yz® = 0.

5. UccnenoBaTh Ha SKCTpeMyM (PYHKITHIO Z = Y2 X° — 4xy + 9y2 + 3X — 14y + %,

6. Micciei0BaTh Ha YCTOBHBIH dKCTpeMyM (GyHKImo Z = X° + Y mpu X +y = 3 (x>0, y>0)
MetozioM Jlarpanxa.

Pa3znen 7. JjieMeHTHI T€OPHUS BEPOSITHOCTEN M MATEMATHYECKOM CTATUCTUKH

Konmponvnasa paboma Nel(. Teopus éeposmuocmeii

1. B rpynne 16 cryneHTok u 6 cryneHtoB. HailTu BEpOSTHOCTH TOTO, UTO CPEAM UETBIPEX
HayTraJ BHIOPAHHBIX yYalIUXCs OKaXeTcs OJHA CTYJEHTKAa U 3 CTyJeHTa.

2. Cpenu coTpyaHUKOB (upMbl 28% 3HAIOT aHTIMHCKUH s13bIK, 30% — Hemenkui, 42% —
bpaniy3ckuii; anrauiickuii 1 Hemeukuit — 8%, anrnuiickuil u ¢panmysckuii — 10%, HeMeukuii u
¢bpanmy3ckuit — 5%, Bce Tpu s3bika — 3%. HaiiTu BeposATHOCTH TOTO, YTO CIy4aiflHO BHIOpPAHHBIN
COTPpYAHUK (UPMBI: a) 3HACT AHTJIMUCKUN WIIM HEMEIKHi; 0) 3HaeT aHTJIMHUCKUN, HEMEIKUN WIIH
(bpaHIly3CKHii; B) HE 3HAE€T HU OJIUH U3 MIEPEUHCICHHBIX S3bIKOB.
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3. B MarazuHe uMEIOTCS B NpOAake OJHOTHUIIHBIC H3JENNs, W3TOTOBJICHHbIE JABYMS
3aBojgamu. 3aBogoM Nel wmsroromieHbl 60% wu3menuii, a OCTAJIbHBIE M3TOTOBJIEHBI 3aBOJOM No2.
3aBoa Nel B cpenHeM BbimyckaeT 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposiTHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3JIeINe OKaXeTcss OpakKOBaHHBIM?

4. TIpon3BOAUTHCS UCIIBITAHUE MATH MPUOOPOB, KaXAbIH U3 KOTOPBIX BBIXOAMUT U3 CTPOS C
BeposaTHOCTRIO 0,1. HaliT BEpOSITHOCTH TOTO, YTO XOTS ObI JBa MpUOOpa BBIMAYT U3 CTPOS MPH
UCIIBITAHUU.

5. ®abpuka Beimyckaer 70% wuzgenuil Beicmiero copra. HaiiTu BEpOsITHOCTH TOTO, YTO B
naptuu u3 1000 u3genuii 4ucio nepBOCOPTHHIX 3aKIOUEHO Mexay 652 u 760.

6. Haiitn mareMaTudeckoe OXHUIaHHUE, TUCTIEPCUIO U CpPellHee KBAJAPATUIECKOE OTKIOHECHUE
CIIy4aifHOM BEJTMYMHBI, 34IaHHON 3aKOHOM PaclpeaeICHuUs:

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

7. HenpepbiBHas ciydaiiHasi BeIMYMHA 33/1aHa (DYHKIMEW paclpeneleHus BeposTHOCTEH
F(x). TpeOyercs: a) HalTH IJIOTHOCTH pacrpeaeicHus BepostHocted f(X), 0) HaliTh MareMaTHue-
CKOE€ OXKHJAHUE, IUCIIEPCUI0, CPEIHEE KBAJPATUUECKOE OTKJIOHEHHUE; B) BBIUUCIUTH BEPOSITHOCTD
nonagaHus ciaydaiHol BenuurHbI B HHTEpBa (1; 4); 1) moctpouTh rpaduku GyHKIMH pacrpese-
nenus F(X) u tuiotHoCcTH pactpeneneHust f(X).

0, tne x <0,

X2
F(x)=<—,rme0< x <5,
(X) oe A

1 roe x > 5.

Koumpoavuas paboma Nell. Ochoebl mamemamuyeckou Cmamucmuky
NzBectHsl X, X,, ..., X, —pe3yJabTaTbl HE3aBUCUMbIX HaOJIOJCHUN HaJ| Clly4yailHON BelH-

YUHOM X.
3aganue

1. CrpynnupoBaTh 3TH JaHHbIE B UHTEPBAIBHYIO Ta0IHILY.

2. I[ocTpouTh TUCTOTPAMMY, MTOJIUTOH YACTOT M SMIIUPUIECKYIO (DYHKIIUIO pacTpeelICHUSs.

3. HaiiTu 1 mocTpouTh MOy U MEJIMAHY.

4. HaiiTu HECMEIIEHHYIO OLIEHKY MaTEMaTHUECKOTO 0’KUJIAHUS U AUCIIEPCUH CIIydaiiHOH Be-
JINYUHBI X.

5. HaliTu MHTEpBAJIbHBIE OLIEHKU MATEMAaTUUYECKOTO OKUJIAHUS U TUCIIEPCUU CIIyYalHOU Be-
nuuuHbl X ¢ HagexHocThio ¥ = 0,99 u y =0,95.

4. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJIAIOINUE ITPOLUHEAYPHI OILE-
HUBAHUSA 3HAHUM, YMEHH, HABBIKOB U (WJIN) ONBITA JESATEJBbHOCTH,
XAPAKTEPU3YIOIINUX DTAIIBI ®OPMHUPOBAHWSA KOMIIETEHIIUIA

Jlexuyy OLEHMBAIOTCA MO IOCEIIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIJCIHUTH TJIABHYIO
MBICJIb.

[TpakTHyeckue 3aHATHSI OLEHUBAIOTCS MO CaMOCTOSITEIBHOCTH BBIMIOJIHEHUS PaldOTHI, rpa-
MOTHOCTHU B 0()OpPMIJICHUH, TPABUIBHOCTH BHITIOJIHEHUSI.

CamocTosTenbHas paboTa OIEHHMBAETCS [0 KAUeCTBY U KOJIMYECTBY BBIMOTHEHHBIX JOMalll-
HUX WJINA KOHTPOJBHBIX PabOT, FPaMOTHOCTH B O()OPMIICHUH, TPABUILHOCTH BBITIOJTHEHUSI.

[TpomexxyTouHast aTTecTalus MPOBOAUTCS B (popMe dK3aMeHa.

Jis mostyueHus 3a4eTa CTYyJSHT OYHOro OOyueHHs JOJDKEH B TEUEHHE CeMecTpa aKTUBHO
MOCeaTh JEKIUU U MPUHUMATh Y4acThue B 00CYKICHUH BOIPOCOB KACAIOMIMXCS N3Yy4aeMOM TEMBI,
BBITNIOJIHUTH U 3aILUTUTh OTYETHI 10 IPAKTUUYECKUM 3aHITHSIM.
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Jnist monmydeHus 3a4eTa CTYJCHT 3a09HUK JOJDKEH HalKMCcaTh KOHTPOJIBHYIO paboTy, aKTHBHO
MmoceiaTh JICKOUU U NPUHUMATL y4aCTHUC B OGCY)KI[GHI/II/I BOITPOCOB KaCaromunxcs HSanGMOﬁ TEMBI.

Kpurepuu oneHkn 3K3aMeHa MOTYT OBITH TMOJYYEHBI B TECTOBOM (popMe: KOJIMUYECTBO Oai-
JIOB WJIM YOOBJICTBOPHUTCIIBHO, XOPOIIO, OTJIMYHO. I[J'I}I MOJIYYCHHA COOTBGTCTByIOH_IGI\/'I OLCHKHN Ha
3a4eTe WU SK3aMEHE M0 KypCy MCIIONBb3YeTCsl HAaKOMHUTENbHAs CUCTeMa 0alTbHO-PEUTHHTOBON pa-
60TBI CTYACHTOB. Htorosas OIICHKA CKIAAbIBACTCA U3 CYMMBEI 63.J'IJ'IOB HJIN OLCHOK, IMOJIYYCHHBIX 110
BCEM pasjiesiaM Kypca U CyMMbI OaJlsIOB MOJTyYeHHON Ha 3a4eTe WM K3aMeHE.

Tabmuma 4.1 - Kpurepuu o1ieHKH ypoBHSI 3HAHUN CTYJEHTOB C HCIIOJIH30BAHMEM TECTa Ha
3a4€TC UJIN 3K3aMCHCE I10 y‘~I€6HOI\/'I AJUCHUIIIINHE

Orenka XapakTepUCTUKH OTBETA CTYJICHTA
OTan4HO 86-100 % mpaBUIIbHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTETHLHO 51- 70%
HeynoneTrBoputenbHO Menee 51 %

OneHka «3a4TeHO» COOTBETCTBYET KPUTEPHUSAM OLICHOK OT «OTIUYHO» JI0 «yHOBJIETBOPH-
TEIILHO».

OneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HE YIOBIETBOPUTEIBHOY.

KonuyectBo GayioB M OIEHKAa HEYJOBIETBOPHUTEIBHO, YIOBIETBOPUTEIHHO, XOPOIIO, OT-
JIMYHO OIPEAECIIAIOTCSA MPOrpaMMHBIMHU CPEICTBAMH 110 KOJIMYECTBY IIPABUIBHBIX OTBETOB K KOJIU-
YECTBY CIIy4ailHO BHIOPAHHBIX BOIIPOCOB.

Kputepun orieHnBaHUS KOMIIETEHLIUH CIIEYIOIINE

1. OTBeTHI UMEIOT MOJIHBIE PelIeHUs (C MPaBUIBLHBIM OTBETOM). VX conepikaHue CBUIETENb-
CTBYET 00 yBEpEHHBIX 3HAHMSIX OOYUYaIOIIErocs U O €ro YMEHUHU pemaTh NpodeccuoHaIbHbIe 3a1a-
YH, OLICHUBAETCS B 5 0a/UI0B (OTJIMYHO);

2. bonee 75 % OTBETOB UMEIOT IOJIHBIE pelIeHUs (C MpaBWIbHBIM 0TBEeTOM). VX conmepka-
HUE CBHUJIETENBCTBYET O JOCTATOYHBIX 3HAHHSIX O0y4alOUIerocs U ero yMeHHH pemath npodeccuo-
HaJlbHBIC 3a7auu — 4 6asuia (XopoIo);

3. He menee 50 % oTBETOB MMEIOT MOJHBIE pelIeHus (C MPaBUIbHBIM OTBETOM). X coxep-
’KaHHE CBUJICTENILCTBYET 00 YIOBIETBOPUTEIBHBIX 3HAHUAX 00YYAIOMIETOCS M O €r0 OrPaHuYEHHOM
YMEHUHU peliaTh NpodecCuOHAIBHBIC 33a/1a4l, COOTBETCTBYIONINE €ro Oyaymeld KBanupukamum — 3
6asia (yZ10BJIETBOPUTENHHO);

4. Menee 50 % OTBETOB MMEIOT PEILIEHUS C IPABWIBHBIM OTBETOM. VX conep)kaHue cBuiae-
TETBCTBYET O CIA0BIX 3HAHUSAX O0YYaIOIIEroCs U O €r0 HEYMEHUH PelIaTh NMpodecCHOHANTbHBIC 3a-
nauu — 2 6asia (HeyI0BIETBOPUTEIBHO).
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