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2. OTIMCAHUE TIOKA3ATEJIEM U KPUTEPUEB OLIEHMBAHHUS KOMITETEHIIUI
HA PA3JIMYHBIX OTAITIAX UX ®OPMUPOBAHVA, OIITMCAHUE LIKAJI OHEHNBAHUA

1. [IEPEYEHB KOMITETEHLIUI C YKA3AHUEM OTAIIOB NX ©®OPMHUPOBAHIS B
IMTPOLIECCE OCBOEHU OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Tabmuua 2.1 — IlokazaTenn W KpUTEPHH OMpEJCICHUS YPOBHS CHOPMHUPOBAHHOCTH
B pesynbrate ocBoenust OIIOIl GakanaBpuara 1o HampasiaeHuio o0ydenus 23.03.03 KOMITETEHIINH
OKCIUTyaTalys TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, OOYy4Yaromuiics MOJDKEH
OBJIAZIETh CJACAYIOLUIMMH KOMIIETEHIUSAMH. Dranst ITnanupyemsie | Kputepun oneHuBaHus pe3ysibTaTOB O0YUCHUS
OCBOCHUSI | Pe3YJIbTAThI 2 3 4 5
Tabnuua 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHHUS TUCUUTLTHHBI KOMIIETe | O0y4eHHs
HIMU
Kox u naumenoBanue | Kon u HauMmeHoBaHue | [lepeueHp mIaHUpPYEeMBIX pe3yJabTaTOB OIIK-1.1. | Bnamps: YposeHs MunumansHO Yposens YposeHs
KOMIIETEHIH UHUKATOp JOCTHIKEHHs | 00YUeHHUS O JUCLUIIMHE JIeMOHCT | OCHOBHBIE 3HaHUI JIOTTyCTHMBIH 3HaHUH 3HaHUI
KOMIETCHIIMU pupyer 3aKOHBI OCHOBHBIX YPOBEHb 3HAHUH | OCHOBHBIX OCHOBHBIX
OIIK-1. Crocob6en | OIIK-1.1.  lemoHcTpupyer | 3nams: OCHOBHBIE 3aKOHBI 3HAHUE MaTeMaTH4YeCK | 3aKOHOB OCHOBHBIX 3aKOHOB 3aKOHOB
MPUMEHSATH 3HAHUE OCHOBHBIX 3aKOHOB | MATEMAaTHYECKHX, €CTECTBEHHOHAYYHBIX U OCHOBHBI | HX, MaTeMaTHYecK | 3aKOHOB MaTeMaTUYECKH | MaTeMaTH4YeCK
€CTECTBEHHOHAYYHbIC | MAaTEMaTHYECKUX, o61enpohecCHOHANbHBIX JUCIUILUIMH, X €CTECTBEHHOH | HX, MaTeMaTH4ecku | X, ux,
U OOLICMH)XECHEPHBIC | €CTECTBEHHOHAYYHBIX U | HeOOXOAMMBIE [UIsl PEUICHHS THIOBBIX 3aKOHOB | QyYHbIX U | €CTECTBEHHOHA | X, €CTECTBEHHOHAY | €CTECTBEHHOHA
3HAHMS, METO/IbI | 00LIePOdecCHOHANBHBIX 3amay s obecnieueHus: 3G GEKTUBHOM Mmaremar | obuienpodecc | yuHbIX U €CTECTBEHHOHAY | YHBIX U YUYHBIX U
MaTeMaTH4ecKoro JUCUUIUIMH,  Heo0XoauMbIx | skcruryartauun ATC HMYECKHX, | HOHAIBHBIX obmenpogecc | YHBIX U obmenpodeccuo | odenpodecce
aHanu3a JUISL pELICHHs] THUIIOBBIX 3a1a4 | Ymems: peratsb CTaHJapTHbIC €CTeCTBE | AMCLHILINH, HOHAIBHBIX o6enpodeccuo | HalbHBIX HOHATBHBIX
MOZENUPOBAHUS B | UIs obecrieueHust | MpodheccuoHaNbHbIe 3a1a4H1 ¢ HHOHAy4 | HEOOXOIMMBIC | JMCLUILINH, HaJILHBIX JHCLHUILIMH, JIICLMIUIHH,
pohecCHOHAIBHON 9 PeKTUBHON SKCIUTyaTalMH | IPUMEHEHHEM ECTECTBCHHOHAYYHBIX U HBIX W | A9 PEIICHHUs | HEOOXOIUMBIE | AUCLUILINH, HE00X0MMbIe HEoOXOANMBbIE
JIeATeNbHOCTH ATC OOLIENHKEHEPHBIX METO/I0B o0LIenpo | TUIOBBIX JUISL  pelIeHus | He0OXOoAuMBbIe JUIL  peLIeHus | AJIs peleHus
MaTeMaTHYeCcKOro aHanm3a u (beccuon | 3amau JUISL | THIIOBBIX JUIL  pELIeHMS | TMIOBBIX 3ajad | TUIIOBBIX
MO/ICTTUPOBAHUS aNBHBIX | oOecrieueHus | 3ajad JUIS | THLIOBBIX  3aad | JUist 3aja4 Juist
Bnaodemp: MmeTojaMu TEOPETHYECKOTO U qucuur | 3 ekTuBHOI | obecriedeHust I obecrieueHust obecrieueHust
IKCIIEPHUMEHTAIBHOTO HCCICIOBAHUS HH, aKcIuTyaTalu | 3G (pekTHBHON | obecriedeHust 3¢ dexTuBHOM s dexruBHOM
00BEKTOB U IPO(PECCHOHAIBHOM HeobOxon | ATC 9KcIuTyaTaluu | 3 dexTuBHOM SKCIUTyaTalluK 9KCILTyaTaluy
eI TENBLHOCTH HAMBIX ATC JKCIUTyaTaluu ATC B o0beme, | ATC
OIIK-1.2 Ilpumensier | 3uams:  OCHOBHBIE  WH(OPMALMOHHO- JUISL HIXKE ATC, COOTBETCTBYIOII | B 00BEME,
nH(OpMALHOHHO- KOMMYHHKAIIHOHHBIE TEXHOJIOTUH pereHust MHHHUMAJIBHBIX | JOIYLICHO €M IporpamMMme | COOTBETCTBYIO
KOMMYHHKAIIHOHHBIE MPUMEHSIEMBIC B PEIICHUH TUIIOBBIX 33]a4 THUTOBBIX TpeOoBaHuii, MHOTO HO/TOTOBKH, meM
TEXHOJOTMM B  peleHuu | B obmactu obecneyeHus: 3(GekTHBHON 3a1a4 HMENH  MECTO | HerpyObIxX JOMYLICHO nporpamme
TUNOBBIX 3amad B obOnactu | skcruryaranun ATC JUIst rpyObie oundox HECKOJIBKO MOATOTOBKH,
obecrieueHnsi 3GPEKTUBHOM | Ymemsb: TpUMEHATh HHPOPMALIUOHHO- obecneue omnoKu HerpyObIX 6e3 omrbok
skcruryatauuu ATC KOMMYHHUKAI[IOHHbIE TEXHOJIOTHUH B HUA OLINO0K
pEIIeHNH THITOBBIX 3a7a4 B 00J1acTH spbextn | Ymemon: Ilpn pewennu | Ilpogemoncrpup | Ilpoxemoncrpup | [Iponemonctp
obecriedeHust 3¢ dekTUBHOI BHOH peuiarb CTaHIApPTHBIX | OBAHBI OBaHbI BCE | HPOBAHBI BCE
skcruryatarua ATC OKCIUIyaT | CTaHJAPTHBIC | IPO(ECCHOHAN | OCHOBHEIC OCHOBHBIE OCHOBHBIE
Bnademp: MeToiaMyl U HaBbIKaMU anuu npod)ecCHOHa | BHBIX 3a/1a4 C | YMEHHUS, yYMeEHHUs, yMeHHS,
MH()OPMALMOHHO-KOMMYHHKallMOHHBIX ATC JbHBIE 337a4d | IPUMEHEHUEM | PEeILeHBI pelieHbl BCE | pelLIeHbI BCe
TEXHOJIOTHI B PEIICHUH TUIIOBBIX 33/1a4 B c €CTECTBEHHOHA | THIIOBBIC OCHOBHBIE OCHOBHBIE
obmactu  obecrieuenuss  ddexTUBHON MPUMEHEHHEM | YYHBIX U npodeccronanb | npodeccuoHans | npodeccroHan
skcruryatauud ATC €CTECTBEHHOH | OOLICHH)KEHED | HbIC 33/1a4H C HBIE 3a/1a4H C bHBIE 3aJ1a4H C
ay4HbBIX U | HBIX PUMEHEHHUEM MIPUMEHEHHEM PUMEHEHUEM
o0LIenHKEeHep | METO0B €CTECTBEHHOHAY | €CTECTBEHHOHAY | €CTECTBEHHOHA
HBIX METOOB | MAaTEMAaTHYECK | YHBIX U YHBIX U YUHBIX U
MaTeMaTH4eCK | Oro OOIIEHHKECHEPH | OOLICHH)KCHEPH | OOIEHHKEHEp
Oro aHaiu3a M | aHajimsa BIX BIX HBIX
MOJICTIUPOBAH | U METO/IOB METO/IOB METOJI0B
ust MOJICIIMPOBAHY | MATEMAaTHYECKO | MaTEMaTHYECKO | MaTeMaTHYecK
s HE | ro ro oro




MPOAEMOHCTPHU
poBaHsbI
OCHOBHBIC
YMEHHST UMEIH
MecTO TpyObIe
ounoKu

aHanmm3a
u
MOJIETUPOBAHHUS
¢ HerpyObIMH
OIIHOKAMH,
BBITOJTHEHBI BCE,
HO HE B IOJIHOM
obbreme

aHaIM3a
u
MOJICTHPOBAHUS
C  HerpyobIMH
OmuOKaMH,
BBIIIOJIHEHBI BCE
3aJaHus B

MOJTHOM 00BEME,
HO HEKOTOpBIE C

aHamsa

n
MOACITUPOBAHN
A

C OTACIbHBIMHU
HECYLIECCTBECHH
bIMH
HEOOoUCTAMH,
BBITIOJIHCHBI

HeJI04YeTaMU BCE B IOJIHOM
obbeme
Bnaoempu: IIpun pemenun | Umeercs IIponemonctpup | [Iponemonctp
METOZaMU CTaHJIAPTHBIX | MUHUMAJIBHBIH | OBaHbl 0a30BbIe | POBAHEI
TEOPETHYECKO | 3a1ad HA0Op HaBBIKOB | HABBIKH [PU | HABBIKK  TIpH
rou MeToAaMu JUIL  pELIeHMS | PelIeHUH pelieHun
9KCIIEPHUMEHTA | TEOPETHYECKOT | CTAaHJAPTHBIX CTaHJAPTHBIX HECTaH/IapTHBI
JIBHOTO 0 3aja4 3aj1a4 METOJIaMH | X 3a]a4
UCCIIC/IOBAHUS | U METOAaMHU TEOPETUYECKOTO | METOJaMHU
00BEKTOB U 9KCIIEPHMEHTa | TEOPETHYECKOTO | U TEOPETUUECKOT
mpoQeccroHa | JIBHOrO u IKCIIEPHUMEHTAT | O
JIbHOM HCCIIEIOBAHUS | OKCIIEPUMEHTA] | bHOTO u
JEATENBHOCTH | 0OBEKTOB BHOTO HCCIICI0BAHUS IKCIICPHMEHTA
u HCCIIEI0BAHUS 00BEKTOB JILHOTO
npodeccronan | 00BbEKTOB u HCCIIeIOBAHUS
bHOI u npodeccHoHanb | 0OBEKTOB U
JIeSITENbHOCTH | TpodecCHoHaNb | HOM npodeccroHan
He HOM NEATEIbHOCTH C | bHOM
HPOJICMOHCTPH | ICATEIBHOCTH HEKOTOPBIMU JIeSTeIBHOCTH
poBaHbI C HEKOTOPBIMH | HEOYETaMU 0e3 omKnboK 1
6a30BbIC HeJo4eTaMu HEJ04eTOB
HaBBIKH,
UMeNIu  MeCcTo
rpyOble
ouuOKu
OIIK-1.2 | 3namps: YposeHb MuHUMaIBHO YpoBeHb YpoBeHb
IIpumeHnsi | OCHOBHBIE 3HaHUHI JIOTYCTUMBIH 3HaHUHU 3HaHUI
er HH(OPMAIMOH | OCHOBHBIX YPOBEHb 3HAHUH | OCHOBHBIX OCHOBHBIX
uHdopma | Ho- WH(POPMAIIMOH | OCHOBHBIX uHpopMaunoHH | HH(OPMALIHOH
LUOHHO- | KOMMYHHKAIH | HO- uH(OpPMALMOHH | O- HO-
KOMMY- OHHBIE KOMMYHHKaL¥ | O- KOMMYHHKAIMO | KOMMYHHKAIH
HHMKAIMO | TEXHOJIIOTHHU OHHBIX KOMMYHHUKALMO | HHBIX OHHBIX
HHbIC MPUMEHSIEMBIE | TEXHOJIOTHI HHBIX TEXHOJIOTHi TEXHOJIOTHUii
TEXHOJIOT | B pELICHUU NPUMEHSIEMbIC | TEXHOJIOT Uit MPUMEHSIEMbIC B | IPUMEHSIEMbIC
uu B | TUIOBBIX B pELICHNH | IPUMEHSEMbIEe B | PEILICHUH B perieHuu
pelieHun | 3aj1a4 B THUIIOBBIX peuieHun THUIMOBBIX 3aJa4 | TUIIOBBIX
THUINOBBIX | o0nacTu 3aja4 B | TUIIOBBIX 3ajady | B obnacTu | 3amau B
3ama4 B | obecrnieueHuss | obiactu B obnacTtu | obecrieyeHust obnactu
obmactu | apdexruBHON | obecredeHHs | 0OecHedeHHs 3¢ dekTUBHOI obecriedeHus
obecrieue | akcruryatauuu | 3¢ GekTuBHON | 3¢ deKTUBHOK 9KCIUTyaTalUH s dexTrHBHOI
HUS ATC SKCILTyaTalluy | SKCILTyaTaluK ATC 9KCILTyaTaluy
s dextn ATC ATC, B obbeme, | ATC
BHOI HIDKE JIOMYLIEHO COOTBETCTBYIOLI | B o0beme,

9KCIUTyaT MHHHUMAJIBHBIX | MHOT'O €M IIpPOrpaMMe | COOTBETCTBYIO
anuu TpeboBaHuii, HErpyObIX MTOJITOTOBKH, oieM
ATC HMENH MECTO | OIHOOK JIOTIYILL[EHO rporpamme
rpyObie HECKOJIBKO MOATOTOBKH,
omuoKu HErpyObIX 6e3 omnbok
ommnodoK
Ymemo: Ipn IIponemonctpup | Ilpogemonctpup | Iponemonctp
MPUMEHSTH NPUMEHEHEHH | OBaHbI OBaHBI BCE | HPOBAaHBI  BCE
uHopMannoH | U OCHOBHBIE OCHOBHBIE OCHOBHbBIE
HO- UH(OPMALMOH | yMEHUS YMEHUsI Ha YMEHUS
KOMMYHHKAIU | HO- Ha MPUMEHECHEHHE | Ha
OHHBbIE KOMMYHHUKALHY | MPUMEHEHEHHe | MH(GOPMALMOHH | MIPUMCHEHEHHE
TEXHOJIOTUH OHHBIX HHPOPMALIMOHH | O- “HPOPMALMOH
B PCILICHHH TEXHOJIOT Uit o- KOMMYHHKALKO | HO-
THUIOBBIX B peleHun KOMMYHHUKALMO | HHBIX KOMMYHUKAIH
3a7a4 B THUIIOBBIX HHBIX TEXHOJIOTHH OHHBIX
obactn 3a1a4 B | TEXHOJOTHI B PCILICHHU TEXHOJIOTUii
obecrieueHusi | o0nacTu B PELICHHH THUIIOBBIX B PELICHUH
3¢ deKTuBHOI | OOeCreueHUs: | THIIOBBIX 3a7a4 B 00JIaCTH | TUIIOBBIX
SKcIuTyatain | 3dexTuBHON | 3amau B obnacTu | obecriedueHus 3a1a4 B
ATC JKCIUTyaTaliy | oOecreYeHus 3¢ dekTUBHOI obnacTu
ATC 3¢ peKkTUBHOI JKCIUTyaTalluu obecrieueHus
HE IKCIUTyaTalUK ATC a¢dexTrBHOI
npogemonctpu | ATC peleHsl BCE | IKCIUTyaTalu1
POBaHbI C  HerpyObIMHU | OCHOBHBIE ATC
OCHOBHBIE ourndkamu, 3a7a4n C | ¢ OTAeNbHBIMH
yYMEHHUs, BBINIOJIHEHBI BCE | HErpyObIMU HECYILECTBEHH
HMENH  MECTO | 33[jaHusi, HO HE | OIIMOKaMu, BIMH
rpyObie B MIOJIHOM | BBINOJIHEHBI BCE | HEZOYETaMH,
omuoKu obbreme 3a7aHus B | BBIIOJHEHBI
TIOJTHOM 00BbEME, | BCE 3a/laHUs B
HO HEKOTOPBIE C | MOJIHOM
HEJI0YEeTaMH o0beMe
Bnaoempu: IIpu pemenuu | Umeetcsa IIponemoncrpup | IIponemoncTp
METOIaMU CTaHJAPTHBIX | MUHUMAJIBHBIH | OBaHbl 0a30BbIC | HPOBAHEI
Y HaBBIKAMH 3aja4 HA0Op HaBBIKOB | HABBIKH OpH | HaBBIKM ~ [IpU
nH(pOpMAIIMOH | METOAAMHU JUISL  pELICHHS | PEIICHUH pelieHun
HO- 1 HaBbIKAMH CTaHAPTHBIX CTaHJAPTHBIX HECTaH/IapTHBI
KOMMYHHUKALM | MHPOPMAIMOH | 3a/1a4 3a1a4 X 3a/1a4
OHHBIX HO- METOAaMHU METOIaMU METOAaMU
TEXHOJIOTUH B | KOMMYHHUKAIM | U HABBIKAMHU Y HaBbIKAMH 1 HaBbIKAMH
pelieHnu OHHBIX uH(OpMaLMOHH | MHPOPMALMOHH | HH(OPMALHOH
THUIOBBIX TEXHOJIOTUII B | O- o- HO-
3a1a4 B pelieHun KOMMYHUKALMO | KOMMYHHMKAIMO | KOMMYHHUKAILX
obnactu THUIIOBBIX HHBIX HHBIX OHHBIX
obecrieueHust 3a/1a4 B TEXHOJIOTUH B TEXHOJIOTUI B TEXHOJIOTUH B
a¢dexTuBHOI | 0bmactu peleHnu pelieHuH peleHnn




3. TUTIOBBIE KOHTPOJILHBIE 3AJAHMS MJIM MHBIE MATEPUAJIbI, HEOBXOJIUMBIE
UL OLIEHKU 3HAHUI, YMEHMIA, HABBIKOB U (WIN) OIIbITA AEATEJIBHOCTH,
XAPAKTEPU3YIOIINX DTAIBI ®OPMUPOBAHUS KOMITETEHLINI B TIPOLIECCE

OCBOEHHSI OBPA30OBATEJIbHOM IIPOIPAMMbI

Tadauna 3.1. — TunoBble KOHTPOJbHbIE 32JaHHUSI COOTHECEHHbIC € HMHIAMKATOPAMH
JAOCTHKEHHS] KOMIIeTeHIM i

9KCIUTyaTalil | OOECHEYCHUs] | THIIOBBIX 33Ja4 | THUIOBBIX 33/1a4 | THIIOBBIX
ATC 3¢ dexTuBHOI | B obsacTu B obmactn 3a/1a4 B
JKCIUTyaTaliu | oOecreYeHus obecrieueHust obnactu
ATC 3¢ pexkTUBHOI 3¢ pekTuBHOI obecriedeHust
HE SKCILTyaTaIlH SKCIUTyaTalH s dexruBHOIM
npogemonctpu | ATC ATC 9KCIUTyaTalluu
pOBaHbI ¢ HEKOTOopeIMH | ¢ HekotopbiMu | ATC
0a3oBbIe HeJloueTaMu™> HeJl0ueTaMu> 0e3 ommboK u
HAaBbIKH, HEJI0YETOB>
AMEIH MECTO
rpyobie
OIIHOKI>

OnucaHue NIKabl OIICHUBAHHSL:

1. OueHka «HEYIOBJIETBOPUTEIbHO» CTABUTCS CTYACHTY, HE OBJIAJCBIIEMY HU OJHHUM W3
JJIEMEHTOB KOMIICTCHIIMH, T.€. OOHAPYKUBILEMY CYIIECTBEHHbIC MPOOENbl B 3HAHUU OCHOBHOTO
[POrpaMMHOTO Marepuana I0 JUCUMIUIMHE, IOMYCTHUBIIEMY HPHHIMIHAIBHBIC OIIHMOKH IPU
MIPUMEHEHUN TEOPETUYECKUX 3HAHHi, KOTOPbIE HE MO3BOJISIOT €My MPOJODKUTH OOyYeHHE HIIH
HNPUCTYIUTh K MPAKTUYECKOH JEATEIbHOCTH 0€3 JOIOIHUTENBHOW IMOATOTOBKH IO JAHHOM
JTUCIIUTUTUHE.

2. OueHka «yIOBJICTBOPUTEIBHO» CTaBUTCS CTYACHTY, OBJAJCBIIEMY 3JIEMEHTaAMHU
KOMIICTCHIIUU <«3HATh», T.€. NPOSBUBLIEMY 3HAHHS OCHOBHOTO IPOrPAaMMHOIO Marepuajia Io
JMUCLHUIUIMHE B 00beMe, HEOOXOAMMOM [UIsi MOCIEAYIOLIEro OOYy4eHHSs U MpPEACTOsIIEH
MPaKTHYECKON JEeATENbHOCTH, 3HAKOMOMY C OCHOBHOM DPEKOMEHJIOBAHHOW JIUTEPATypOH,
JIOMYCTHBLIEMY HETOYHOCTH B OTBETE Ha 3K3aMEHE, HO B OCHOBHOM 00JIa/Ial01eMy HEO0OXO0IMMBIMU
3HAHUSAMHU ISl UX YCTPAHEHHS PH KOPPEKTHPOBKE CO CTOPOHBI AK3aMEHATOPA.

3. OueHKa «XOpOLIO» CTABUTCS CTYACHTY, OBJIAJICBILIEMY SJIEMEHTAMH KOMIIETCHIIUH «3HATh
U «yMeTb», MPOSBHUBIIEMY IIOJHOC 3HAHHE IPOrPaMMHOIO MarepHana MO0 JUCLUHUIUIMHE,
OCBOMBIIEMY OCHOBHYIO PEKOMEH/IOBAHHYIO JINTEPATyPY, OOHAPYKUBILEMY CTaOHIbHBIN XapaKTep
3HAHUH U YMEHHH M CHOCOOHOMY K HX CaMOCTOSTEIbHOMY NPHUMEHEHHIO U OOHOBIICHHIO B XOJI€
MOCJIEIYIOLIEro OOYYSHUSI U PAKTHYECKOMN JEeSTEIbHOCTH.

4. OueHKa «OTJIMYHO» CTABUTCS CTYJACHTY, OBJAJCBLIEMY OJJIEMEHTAMH KOMIICTCHIIUH
«3HATBY, «YMETbY H «BIIAJICTH», IPOSIBUBILIEMY BCECTOPOHHHE U IIyOOKHE 3HAHHS IPOrPAMMHOTO
MaTepuana [0 JUCUHUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JONOJHHUTENBHYIO JIUTEPaTypy,
00HApYKUBIIEMY TBOpPYECKHE CIOCOOHOCTH B TIOHMMAaHWH, H3JIOKCHUH U IPAKTHYECKOM
WCIOJIb30BaHIH YCBOCHHBIX 3HAHHH.

5. OueHKa «3a4T€HO» COOTBETCTBYET KPHTEPHUSAM OLECHOK OT  «OTJIMYHO» IO
«YIIOBJIETBOPHUTEIBLHOY.

6. O1ieHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHUIO OLICHKU «HEY/I0BJICTBOPUTEIHHOY

Wnaukatop 10CTHKEHUS KOMIIETEHIIUH NeNe 3ananuii (BOpocos, OMIIETOB,
TECTOB U IIp.) JUIsl OLIEHKU PE3yJIbTaTOB
00yYeHUsI TI0 COOTHECECHHOMY
WHIUKATOPY JOCTHIKEHHSI KOMIIETEHIIUN

OIIK-1. Cnocobex npuMeHaTsh | 1. Bompochl k 9K3aMeHy U 3a4eTy B TECTOBOI
€CTeCTBCHHOHAay4YHble U  OOIIeHHX)eHepHbIe | popme (pazaenst 1-14)

3HAaHUs, METO/bl MAaTEMAaTUUECKOTO aHaiM3a U | 2. Bompockl Kk 3K3aMeHy U 3adyeTy B YCTHOM
MOJEIHPOBAHUS B npodeccronanbHo# | popme (pazaenst 1-14)

JIeSITeNIbHOCTH 3. OOpa3upl KOHTPOJIBHBIX PabOT MO TeMaM
(Temsl 1-14)

OIIK-1.2  Ilpumenser  uHdopMaLUOHHO- | 1. Bompocsl k 9K3aMeHy U 3a4eTy B TECTOBOI
KOMMYHHUKAIIMOHHBIE TEXHOJOTWH B pelieHuu | popme (pazaenst 1-14)

TUMOBBIX 3a7a4 B obnacti obecreyeHus | 2. Bompocsl kK 9K3aMeHy M 3a4eTy B YCTHOU
s dexruBHOi 3xcITyaTauu ATC dopme (pazaens! 1-14)

3. OOpa3ubl KOHTPOJIBHBIX PabOT MO TeMaM
(temsl 1-14)

Bonpoce! K 3k3aMeHy U 3a4€Ty B TeCTOBOI (popme

Paznen 1. DieMeHThbI JUHEHHOW U BEKTOPHOU aireOphl

1. Cucrema TMHEHHBIX anreOpandecKuX YpaBHEHUI Ha3bIBAETCS COBMECTHOM, €CIIH
A) OHa HE UMEEeT HU OJAHOTO PeLIeHHs

B) ona umeer xoTs ObI OJTHO pelleHHE

B) ecii cBOOOAHBIE WICHBI 3TOI CHCTEMbI PABHBI HYJTIO

I') ecu paHr MaTpHILIBI ATOH CHCTEMBI paBeH |

2. Cucrema IMHEHHBIX aIreOpandecKux ypaBHEHUH Ha3bIBAeTCsl HECOBMECTHOM, €Cin
A) OHa HE MMEEeT HU OJHOTO PeLIeHHs

B) ona umeer xoTs ObI OJ1HO penIeHHE

B) ecim cBOOOIHBIE WIIEHBI 3TON CHCTEMBI PaBHBI HYIIIO

I') ecu paHr MaTpHILIBI ATOH CHCTEMBI paBeH |

3. CucreMa JTMHEIHBIX anreOpanyeckuX ypaBHEHHUIT Ha3bIBACTCS ONpPE/CICHHOM,
ecIIu:

A) paHr 3TO¥ CHCTEMBI paBeH 1

B) ecnu oHa MMeeT eAMHCTBEHHOE pellIeHNe

B) ecii oHa umeeT Gosiee OJHOTO peLIeHUs

I') ecniu oHa He uMeeT peleHuit

4. Cucrema JIMHEHHBIX aNreOpandecKuX ypaBHEHUH Ha3bIBACTCsl HEONPEACIEHHOM, ecin
A) paHr 3TOM CHCTEMBI paBeH 1

B) ecniu oHa MMeeT eAMHCTBEHHOE pelleHNe

B) ecim ona numeer Gosiee 0THOTO penIeHUst



I') ecu oHa He UMEET peLIeH

5. Teopema Kponekepa-Kanemnn yrBepxIaer, 4To CHCTeMa JIMHEHHBIX alredpamdecKux
YPaBHEHMH AX = B COBMECTHA TOI/A U TOJBKO TOI/a, KOraa

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

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

6. Ilyctp paHa cucTemMa JIMHEHBIX —anreOpanueckux ypaBHEHHH AX =B ©
r(A) =r(A/B) = n txe n-4ucno HEM3BECTHBIX CHCTEMbL. Torma:

A) cucrema He onpezeneHa

B) cucrema coBMecTHa U ONpe/eeHa

B) cucrema onHOpoHas

I') cucrema coBMecTHa U HE ONpeie/icHa

7. Ilycte pgaHa cucreMa JIMHEHHBIX —anreOpaHyeckux ypaBHEHHMH A4X =B H
r(A) =r(A/ B) < n rpe n-4ucno HEM3BECTHBIX CHCTEMbL. Torma:

A) cucrema He onpezeneHa

B) cucrema coBMecTHa U Onpe/eneHa

B) cucrema onHOpoHas

I') cucrema coBMecTHa M HE ONpeie/icHa

8. Cucrema IMHEHHBIX anredpanyeckux ypaBHeHUH AX = B HECOBMECTHA TOI'Ja, KOT/a:

A) r(4)=r(4/B) B) r(4) # r(A/B)
B) r(4)<r(4/B) I) r(4)>r(4/B)
9. JIro6ast HeBBIPOXKACHHASI MATPHUIIA IMEET OOPATHYIO MAaTPHILY CIEAYIOLIEro BH/A:
A1 Ay A3 Aip Ay A3
A) 4™ =i' Ay Ay Ay B) A7 = |dl| 4y Ay Ay
Aj3 Ay A3z Aj3 Az A3z
Ap Ay A3 A Ay A
B) 47! :%’ Ay Ay Ay N4’ :j' Ay Ay Ap
‘A ‘ A3 Ay Asz A3 Az Az

10. Ecniu 4 u B - xBagpaTHble MaTpullbl, A - HEBBIPOXKAEHHAS, TO PELICHHE MAaTPUYHOIO
ypaBHEHUSI 4X = B UMEET BHJ

A) X=8-4"" B) x=4"1.B B) Xx=4"1.5"! N X=4-B"1

11. Tpu BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCSI KOMITIAHAPHBIMHU, €CITH OHU
A) nexar B 0OTHOH INTOCKOCTH WJIM Ha TapajuIeNbHBIX INIOCKOCTAX

B) nexxat Ha 0{HO# NPSAMOIL MM Ha MapaIeIbHBIX IPSMBIX

B) umeroT paBHbIC AJIHMHBI U NApaJIENbHbL APYT APYTY

I') uMeroT paBHBIC JUIMHEI U JIEKAT B OJHOM IIIOCKOCTH

12. JIBa BexTOpa a u b Ha3BIBAIOTCH KOJJTMHEAPHBIMH, €CITH OHU
A) nexar B 0OJTHO INTOCKOCTH WIJIM Ha TapajIeNbHBIX INIOCKOCTIX
B) nexxat Ha 0[iHO# NPSIMOIL MM Ha MapaUIeIbHBIX IPSMBIX

B) umeroT paBHbIE AJMHBI U NAPAJIIENbHBL APYT APYTY

I') uMeroT paBHBIC JUIMHEL U JIEKAT B OJHOM IIIOCKOCTH

13. /Ipa BexTOpa d u b Ha3BIBAIOTCS PaBHBIMH, €CJIM OHU
A) KOJIMHEapHble, UMEIOT PaBHbIE JUIMHbI ¥ HAaIPaBJIeHHE
B) nmeroT paBHBIC IUTHHBI

B) umeroT paBHbI€ IJIMHBI U KOJUTMHEAPHBIE

I') uMeroT paBHBIC JUIMHEI U JIEKAT B OJHOM IIIOCKOCTH

14. Momyns Bextopa ¢ = (ax,ay,az) BBIYHCIISIETCS 110 hopmyIie:

A)ld|=a; +a; +a? b) |a| = Jay +a), +a.

B) ‘ﬁ‘ = ax2 +ay2 +az2

) ‘5‘ S G4xdydz

15. CxanspHOe NpOM3BEACHHE ABYX BeKTOpoB ¢ = (ax,ay,az) u b= (bx’by’bz)
BBIYHCIISIETCS 110 hopmyIie:

A) d-b=a, b, +ay,-b,+a; b, B) ﬁ-l;:ax “ay-a;+by-by,-b,
B) -b=,lay-ay-a; +[b, by b, ) G-b=\Jay+ay,+a; +[be+b, +b,
16. KocuHyc yria o Mexay BEKTOpaMM d U b BHIYHCIACTCA 1O thopmyie:

Cosa = _a'ba Cosa = Zi+lj Cosa=@ Cosa=%
A) -} B) |- B) @Bl jal+ e

17. BeKTOpHBIM MTPOU3BEICHHUEM JIBYX BEKTOPOB d U b HasBIBACTCA:

A) Tpetmii BEKTOp ¢, UIMHa KOTOPOTO YHCIECHHO paBHA IUIOMIAIM Mapajuie]orpaMma,
IIOCTPOGHHOTO HA BEKTOPAX & M b KAK HA CTOPOHAX, HATIPABICHHBIA IMEPICHIMKYIAPHO
IJIOCKOCTH, 0OPa30BaHHOI BEKTOpPaMH d U b

B) tperuii BekTOp ¢, [UIMHA KOTOPOrO YHCICHHO paBHA IUIOLIAJM TPEYroJNbHHKA,
IIOCTPOGHHOTO HA BEKTOPAX & M b KAK HA CTOPOHAX, HATIPABICHHBIA IMEPICHIMKYIAPHO
IJIOCKOCTH, 00pa30BaHHOM BEKTOpaAMH d U b

B) Tperuit BekTop ¢, AJMHA KOTOPOTO YHCJICHHO paBHA IUIOLIAJH TPEYrOJNbHHKA,
IIOCTPOEHHOTO Ha BEKTOPaX G M b KAk HA CTOPOHAX, HATIPABNCHHBIA MAPAIIENBHO IIOCKOCTH,
06pa30BaHHOIl BEKTOPAMH @ M b

[) TPeTHil BEKTOp ¢, JMMHA KOTOPOTO UHCIICHHO paBHA IUIOMAJM Mapaiienorpamma,

MOCTPOEHHOIO HA BEKTOpAX d M b Kak Ha CTOPOHAX, HANPABJECHHBIA MapajeNbHO IJIOCKOCTH,
00pa30BaHHOM BeKTOpaMu d U b

18. Ilmomaap TpeyroabHUKAa, MMOCTPOEHHOIO HA BEKTOpPax d M b, BBIYUCIAETCS IO
opmyue:

A S=lax] B)Szé‘dxg‘ B) S =|a-| r)S%‘d'E‘

19. opMyna BEIYHCIICHHS BEKTOPHOTO MPOM3BENCHNS BekTopa ¢ — (ax,ay,az ) Ha BEKTOp

b =(by;by:b2) yyveer pun:



I I B e I i
A b, bl |b, b, |y b
axb=|"r e[t G S
5) by b.| |by b7 b
R S i e Y e
B by byl |by b |by b
) y X z y z
- a a,|. |a a,|l. |a a,|—
axb = N R N
n by b |by by[" |by b,

20. Ecin Bextopa ¢ :(ax,ay,az) u b =(bx’by’bz) KOJJTMHEapHbIe, TO CIIPaBEIJINBO
CIEYIOIEE PABEHCTBO:

ay _ %y _a;

N B) dx by tay by +az b, =0
B) ay-by+a,-b,+a,-b, =1 ) ‘awb‘:O
21. Eciu BeKTopa ay,dy,dz) 4 b= (by.by.0;) NIEPHNEHUKYIISAPHBI, TO CIPABEUTUBO

CIIEyIOIIEEe PAaBEHCTBO:

ax_a)’:az

A) b b, b, B) @by +ayb, +a.b, =0

B) acb, +ayb, +a.b, =1 I ‘ﬁ‘-‘l;‘:

22. CMelIaHHbIM POU3BEIEHUEM TPEX BEKTOPOB d, b u & HasbiBaercs:

A) CKaISIPHOE TIPOM3BEICHHC BEKTOPHOTO IPOM3BE/ICHNS BEKTOPOB @ M b Ha BEKTOp ¢

B) cKalspHOE PON3BEICHHE CYMMbI BEKTOPOB @ 1 b Ha BEKTOp &

B) BEKTOPHOE [POM3BE/ICHNE BEKTOPA & Ha CyMMy BEKTOPOB b 1 &

I') ckansipHOe TpoU3BeIcCHHE BEKTOPA d HA CYMMY BEKTOPOB bué

a= (a)c’ay’az)7 b= (bx’by’bz) "

23. CwmemnraHHOE IPOM3BEICHUE TPEX BEKTOPOB

€ =(x:€y:C2) prrpenserca no (bopmyae:
ay a, a;
abé=|b, b, b,
A) Cy €y C B) abc =‘a‘-‘b‘-‘c

B) Gbé = ‘ﬁ‘ +‘I;‘ +‘5‘ ) Gbé = ‘a ‘b‘ ‘c

24. T'eoMeTpHYECKHI CMBICT CMEIIAHHOTO IPOM3BEACHUSI TPEX BEKTOPOB 3aKIIOYACTCS B
TOM, YTO OHO PAaBHO:

A) [1nMHe TUaroHainy mapaulelienue/ia, TOCTPOSHHOTO Ha 9THX BEKTOpax;

B) o6vemy napasienenumena, HOCTPOSHHOTO Ha 3THX BEKTOPAX;

B) anune BeKTOpa, PABHOIO CyMME 3THX TPEX BEKTOPOB;

I') muomanu napamienorpamma, MOCTPOSHHOTO Ha JBYX BEKTOpax MEpPHEeHIUKYIIPHO
TPETbEMY BEKTOPY.

25. ®opmyrna BeIYUCICHUS 00beMa TPEYroJIbHOI MUpaMUIbl UMEET BU:
v=Lase v=Ltape abé -
A) 3 b) 2 B)

=)} \ —_
—
-
<
I
QU
[9Y]

Paznen 2. AHanuTH4YECKas T€OMETPUS Ha TUIOCKOCTH U B TPOCTPAHCTBE

1. Yrom Mexny NpAMbIMH, 3aJaHHBIME ypaBHeHmsmu Y =K x+b u y=kyx+by,
BBIYHCIISIETCS 110 hopmyIte:

g _k -k tg(psz_kl
A) 1+k1k2 B) l—klkz
tg(/)=k2+k1 p :k2+k1
B) 1+k1k2 I 1—k1k2

2. Ecnu npsiMble, 3aJaHHbIE YpaBHEHHAMH VY = kix+by u y=kyx+by, MEePIIEHANKYJISIPHBI,
TO Yrj0Bble KOA(P(GUIHEHTHI YIOBIETBOPSIOT PABEHCTBY:

=y b= ky =k ky =k
A) 1 b) 1 B) 11 =K ) 1=

3. Ecau npsiMble, 3aaHHBIE ypaBHEHUSAMH Y = kix+by u y=kyx+by, rapajieiabHbl, TO
Yri0BbIe KO3 (QUIMEHTHI YIOBIETBOPSIOT PABEHCTBY:
I —"
A) ky b) ky B) ki =k, ) k1 =k

4. Paccrosmme or Toukn Mo(X0,¥0) o npsmoii Ax+ By +C =0 ppraucnserca 1o
dopmyue:

Je |dxq + By, +C]| g |4xg + By
A) VA4? +B? ) V4’ +B?
Jo |Axg + By +C|
B) d:‘AxO +By0 +C‘ r) A2+BZ
22
St = 1
5. DKCIEHTPUCHUTET O3JUTHIICA, 3aJaHHOro ypaBHeHHeM 9 b , BBIYHUCIAECTCS II0
hopmyne
a b c c
&=— &=— &=— &=—
A b ) @ B) « n b
2.2
L + yT = l
6. SKCHCHTpI/ICI/ITCT JJUIMIICA, 3aJaHHOI'0 YpaBHCHUEM a b , YIAOBJIETBOPSCT
pPaBEHCTBY
A) 0<e<l b)1<e<2 B) €>1 I ¢<0



X y
St 5= 1
7. YpaBHEHHUs] TUPEKTPHC JUIUIICA, 3alaHHOTO YpaBHeHHeM ¢ b , IMEIOT BUJT
x=i£ x=ié y=ig y=ié
A) & b) & B) & ) &
x2 y2
!
8. DKCLEHTpHCUTET TUIepOOIbl, 3aJaHHOU ypaBHEHHeM ¢ b , BBIYHCISIETCS IO
thopmyne
a b c c
£=— E=— E=— £=—
A b B @ B) n b
x2 y2
77!
9. DKCUECHTPHCHTET THUNepOoJbl, 3aJaHHOH ypaBHeHHeM ¢ b , YZOBIETBOpSET
PaBEHCTBY
A) O<e<l b) 1<e<2 B)¢>1 I <0
LS
2 2 -
10. AcumMnToTHI TUTIEPOOJIBI, 3aJaHHOM ypaBHEHHEM ¢ b , UMEIOT BH]T
b b
y=t—x y=iﬁx x=x—y y=t—
A) a B) b B) a ) a

. 2
11. YpaBHenue AUPeKTPUCH TapaboIbl, 3aJaHHON ypaBHEHHeM V. = 2PX | uMeeT BHJ

__Pr =P
A)y 2 B)y 2

P

x==

B) 2

P

x=—-=

I) 2

. 2
12. VpaBHeHHEe TUPEKTPUCH! MapaboIbl, 3a/JaHHOM YpaBHEHHEM Y~ = —2PX | uMeeT BUJL

P P

N 5’ 2

X =

ya P

x=—-<

B) 2 ) 2

. 2
13. YpaBHEHHE JUPEKTPUCH IapaboIbl, 3a1aHHON YpaBHEHHeM X~ = —2PY | uMeeT BUz

__P _P
N 5’ 2

x=?
B) 2

x=-L
I 2

o 2
14. YpaBHeHUE JUPEKTPUCH IapaboIbl, 3a1aHHOMN ypaBHeHueM X~ = 2PV | umeeT BHJ|

p P

INEAT) 5’ 2

x=-L
I) 2

15. MapameTp mapabosisl p yAOBIETBOPSIET HEPABEHCTBY

A)p>0 E)p<0

Paznen 3. Brenenue B aHanu3

B)0<p<

1. IIpousBogHOM GyHKIMH y = f(x) B TOYKE X( Ha3bIBAETCSA:

A) fim Lt 8)=SC0); ) f() B) gy L) 1y g %

Av—0 Ax oY X X=X, X — X Ax—0

2. IlpousBonnas f'(x) B TOUKE X €CTh:
A) kacarenbHas K rpaguky QyHKIUH y = f (x) B TOYKE X;

b) yron mexay kacatensHOH K rpaduky (yHKIUH M IOJOXKUTEIBHBIM HANPABICHUEM OCH
Ox;
B) yrnoso#t ko3 puumenT xacaTenbHOH K rpaduKy QyHKIHA y = f (x) B TOYKE X.

3. Ecomm dynkuus f(x) HempepeiBHA Ha oTpeske [a;b], mupdeperumpyemMa Ha HHTEpBaie
(a;b), To HalifeTcsa X0Ts Okl O1HA TOUKA ¢ € (a;b) TaKas, YTO BHIIONHAETCSA PABEHCTBO:

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

B) f(b)-f(a)=f"(c)(b—a)

B) f(b)-f(a)=f"(c)a—b)

4. Ecnu dynkuust [ (x)HenpepsiBHa Ha oTpeske [a;b], mubdepenuupyema Ha HHTepBane
(a,;b) u Ha KOHIIAX OTpe3Ka MPHHUMAET OJMHAKOBBIE 3HaueHMs f(a)= f(b), TO HalimeTcs XOoTs Obl
OJ1HA TOYKA ¢ ¢ (g,b)» B KOTOPOH NPOM3BOAHASL:

A) f'(©)=0

b) ne cymectsyer B) f'(c)=1
5. Ecmn dynkumm  f(x) ¥ @(x) HempephIBHBI HAa OTpe3Ke [a,b], nuddepeHIpyeMbl Ha
unTepBane (a;b), mpuaeM ¢'(x)£0 M x € (a;b),T0 Haitneres xots 6b1 oHa Touka c€ (a,D)
TaKasi, 9TO BHITIONHAETCS PABEHCTBO!
Ay SO =f(@) _ f(e)

5y S@-f®) _f©) gy e®)-p@ _ ()
p(b)-p(a)  ¢'(c)

pb)-¢(@) ¢'(c) SB)=f(a) ¢'(c)

6. J1ns BBIYMCIICHNS IPUOIIMKEHHBIX 3HaUeHNH QyHKIMI Uconb3yercs popmyna:
A) f(x+A)~ f(x)+ [ (x)- Ax;

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

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

7. Eciu BTOpas npousBogHas f”(x) HpH IEPEXoje Yepe3 TOUKY X, B KOTOPOil OHa paBHA

HYJIIO HJIM HE CYILECTBYET, MEHSET 3HAK, TO TOuKa rpaduka ¢ abeIuccoil xg ecThb:
A) Touka neperuda b) Touka Makcumyma B) Touka MuHIMYMa

8. Ecim dynxiua f(x) muddepennupyema na untepsaine (a,b) u f'(x)>0 11 Vx e (a;b),
TO 3Ta QYHKIHS:

A) yObIBaeT B) Bo3pacraer B) BbInyKIIa BHU3

9. Ecnm pynkums f(x) muddepernupyema Ha naTepBane (a,b) n f'(x)<0 mia Vx e (a;b),
TO 3Ta HYHKIHS:

A) yObIBaeT

B) Bo3pacTaer B) BeImykI1a BHI3

10. Ecmu wenpepbiBHas — QyHkuus y= f(x) aAupdepeHuuMpyemMa B HEKOTOpPOi

& — OKPECTHOCTH KPUTHYECKOW TOYKH Xo U MPH MEPEX0ie Yepes Hee (CeBa HApaBo) MPOU3BOIHAS
f'(x)MeHsIeT 3HaK ¢ MUHYCA Ha TUTIOC, TO X( €CTh TOJKA:



A) makcumyma b) Mmunumyma B) neperuba

11. Ecmu wuenpepbiBHas (QyHkuus y= f(x) aAuddepeHnupyema B HEKOTOPOi
O — OKPECTHOCTH KPUTHYECKOM TOUKH Xo M IIPH [IEpexoJie Yepe3 Hee (ClieBa HaIpaBo) MPOU3BOIHAS
f'(x) MeHseT 3HaK C ILUTI0CA HA MHHYC, TO X €CTh TOUKa:

A) makcumyma B) MmuanMyma B) neperu6a

12. Vrnoso# ko3)QUIMEHT HAKIOHHONH acHUMNTOTBI y =kx+b K TpaduKky QyHKIMH

= f(x) BbIYHCIAETCA 110 GopMmyIIe:

A) = tim LX) B) f = lim L&) B) k = lim f(x)

x> X x=0 X

14. Beibepute BepHOE YTBEPIKACHHE:

’

u) _uw-viuv
A) (w-v)=u'"-v-u-v B) \v v?
(C)' __c (C) _c
B) L v 2 Ny 2
15. Beibepure 10)KHOE YTBEPKACHHE:
A) du+v)=du+dv b) d(uv) =udu+vdv
d® _ vdu—udv
B) \v V2 D) d(uv) =vdu+udv

Pasznen 4. UnterpansHoe ncynciieHne GYHKIUN OJHOM HE3aBUCUMOM ITIEPEMEHHOM

1. ®yukuus F(x) sBiseTcs: nepBooOpasHoil i GYHKIUH f{X) HA HEKOTOPOM MPOMEXKYTKE,
€CIIH B JTF000H TOYKE 3TOT0 MPOMEXYTKA BBITIOIHACTCS PAaBEHCTBO:

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

2. CoBOKYIHOCTb BCEX MepBO0OPasHEIX F(x)+ C s GyHKIMH f{x) Ha3bIBAETCS:

A) nuddepennmanom f(x)
b) onpeneneHHbIM HHTETpaIOM
B) HeonpeieIeHHBIM HHTETPAIOM

3. K unrerpupyembIM QyHKIHSIM OTHOCSATCS BCE:
A) oCTOSTHHBIE B) HenpepbiBHBIC B) npepeiBHBIC

4. Ecnn _[f (X)dx=F(x)+C , TO BBITIOJTHSETCSL:

AF@)=f"(x) B) F(x)=A(x)dx B) d(F(x)+C)=fx)dx

5. HpOI/ISBOI[HaH OT HCOIIPEACIICHHOI'O MHTETpaJIa paBHA!

) ([ £ @) ~F) B ([ f(dx) ~rore By ([ £(x)dx) 1o

6. {uddepenuman ot HEONpPeAEIEHHOr0 HHTETPalia 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. HeonpeneneHHbIH nHTErpat oT quddepeHnuana HeKoTopol GYHKIME paBeH

A) [dF @) =F(x) B) [dF(x)=F(x)+C B) [dF(x)=f(x)

8. HeomnpeneneHHbIi HHTErpaj oT aaredpandeckoil CyMMbl KOHEYHOTO YHCIIA HEMPEPhIBHBIX
(yHKLMIT paBeH:

A) [ @)+ ppde=[ £ ()p(dx— 1 (x)
B) [(f(x)+p(0)dx=[ £ (x)dx—[ p(x)dx
B) [(/(0)+(x)dx =] f () + [ ()i

9. Unrerpan ka(x)dx paBeH:
A) k[ f (x)dx B) k[ f(x)dx B) K [ f(x)dx

10. UuTerpupoBaHHe IO YACTSIM B HEOINpPEJEICHHBIX HHTErpanax BBINOJIHIETCA II0
dhopmyre:
A) Iudv mv—Ivdu B) Iudv mv%—J‘vdu B) Iudv mv—Iudv

11. PanmonansHast ApoOb HAa3bIBACTCS IIPABIIIBHOM, €CIIH

A) cTeneHb YHCIUTEIS PaBHA CTETIEHU 3HAMEHATENs

b) crenens uucnuTeNsA MEHbILE CTEIICHH 3HAMEHATEISA

B) crenens uncnuTens GONbIIE CTEICHH 3HAMEHATEILL

I') crenens yncnuTens U CTENEHU 3HaMEHATENs PAaBHBI €AUHULIE

12. Ecnu ¢ynkims y=f(x) HempepblBHA Ha OTpE3Ke [a,b] n F(x) — xakas mmbo ee

nepBooOpa3Has Ha [a,b] (F '(x) =f (x)) , T0 hopmyna Hetorona-JleiOHHUIIA NMEET BUA:

A) j'f(x)dx:F(b)JrF(a) b) j'f(x)dx:F(b)fF(a) B) .Tf(x)dx:F(a)fF(b)

12. Ecnt ¢ — mocTosiHHOE 4ncio U GpyHKIms f{x) HHTerpHpyeMa Ha [a ,b] , TO

b b b b b b
N f cf(x)dx=c£ f(x)dx 5 f of (x)dx=c? f f(x)dx 5 £cf(x)dx=c+ f F(x)dx

13. Ecnu ¢yHkums f{x) MHTErpUpyeMa Ha [a,b] na<c<bhb,to

A)jlf(x)dx=;|);f(x)dx+j%f(x)dx;



b) ‘Tf(x)dx=jf(x)dx+‘lif(x)dx;
B).j.f(x)dx :j.f(x)dx+j;f(x)dx

14. Ecin dynxmus f(x) uHTerpupyema Ha [a,b], To f(x) uHTerpupyema u Ha [b,a] u
BBIIOJIHSIETCA:
a

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

a

15. Ecm HenpephIBHEIE (DYHKIMY yIOBIETBOPSIOT HEpaBeHCTBY f(x) < g(x) mpu x € [a;b],

TO
b a b b b b
A) [ £()dx < [ g B) [ (< [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecnu ¢yHK1ms f{x) HEenpephIBHA HAa OTpE3Ke [a,b] , TO CYILIECTBYET TOYKA C € [a,b]
TaKas, 4To:

A) j.f(x)dx=f(c)(b+a)
B) ff(x)dx=f(c)(b—a)

B) [ £ (shs = £ () (a—b)

17. Ecnu dynkuust f(x) MHTErpHpyemMa Ha [a,b], rae a<b, a m u M- coOTBETCTBEHHO

HauMEHBIIEEe U HanOOJIbIIce 3HAYSHUS Ha OTpPE3KE [(l,b] , TO

b
A M(b-a)< j Fx)dx<m(b-a);
b) m(b—a)ij(x)deM(b—a);
b
b
B) m(b—a)< j Fx)dx<M(b-a).

18. OnpeneneHHbIi HHTETPaI MO YaCTSIM BBIYUCISIETCS 110 GpopMyIie:

b b b b b a
A) Iudv = (uv)‘[; + Jvdu B) Iudv = (uv)‘[; - Ivdu B) Judv = (uv)‘z - Ivdu
a a a a a b

19. Inomans GUTyphl, OTPaHIYCHHON KPUBBIMU J = f1(X) B y = f>(X), OpAMBIME X =a U
x=>b (npu ycnouu f5(x) 2= f1(x)) onpenensercs no Gopmyie:

b b
Ay S=[(A)-fr(x)dx B) S=[(f)+fH0)dx B)

b
S =[(/2(0) - fi(0))dx.

Paznen 5. KoMIuiekcHbIC Yynciaa

1. /IBa KOMIUIEKCHBIX YHCJIa HAa3bIBAIOTCS PaBHBIMU €CIIH:
A) paBHBI UIX ICHCTBUTEIIBHbIC YaCTH

B) paBHBI nX MHUMBIE YacTH

B) paBHBI JeliCTBUTEIBHBIC U MHUMBIE YaCTH

2. ApryMeHT KOMIUIEKCHOT'O YHCIIa 3TO:

A) paccTosiHHE OT Hayajga KOOPAMHAT [0 TOYKHM, B BHAE KOTOPOH OTOOpaskaercs
KOMIUIEKCHOE YUCII0

b) MmEHuUMas enuHUIA

B) yroia, koTopblii paapyc-BeKTOp OT Hadala KOOPAWHAT O TOYKH, B BHJE KOTOPOit
0TOOpaxkaeTcst KOMILIEKCHOE YHCIIO0, 00pa3yer ¢ ocbio Ox

I") camo koMmIIeKCHOE YnCIo Oe3 yuéTa 3HaKa

3. BepHo, 4TO 4KCII0, CONPSHKEHHOE C KOMILIEKCHBIM YHCIIOM Z

A) paBHO JaHHOMY YHCITy Z

B) oTrgaeTcst OT YMCia z UMb 3HAKOM IIPH MHUMOM 4acTH

B) He sSBISIETCS KOMIUIEKCHBIM YHCIIOM

I') paBHO naHHOMY YHCIYy Zz, ICJICHHOMY Ha HEKOTOPbIi KO3 PHUIMEeHT, KOTOPBIH cieayer u3
YCIIOBHS 3a/1a491

4. IlokazaTenbHOU HOPMOI KOMILICKCHOTO YHCIIa HA3bIBASTCS 3AIIUCh BHUAA!

A) z=re B) z=r'? B) z=re? I)z=¢"7

5. TpI/IFOHOMCTpH‘-ICCKOI?’I (1)0pM0171 KOMIIJICKCHOT'O YHCJIa HAa3bIBACTCA 3aIlUCh BUOA
A) z =r(cosg +isin @) B) z = r(cos ¢ + sin p)

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

7. Moy KOMIUIEKCHOTO YHCIIa BEIYUCISIETCSI IO popMyIie:
A) r=yx+iy B)r:x2+y2 B) r=x?+)?

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

B) xomMmnekcHO-COnpsHKEHHBIMU

B) npoTHBOMIONIOKHEIMI

9. ®opmyrna a7l BO3BECHHS KOMIUICKCHOTO YHCIIa B CTENIEHb UMEET BU:

A) 2" =" (cosng + isinng) b) 2" =" (cosng +sinng) B) 2" =" (cos g + isin )
10. YMHOXeHHE KOMIICKCHBIX YHCEeN Z, M z, BBIMUCISETCS MO hopmyne

A)z1 Zy =1 »rz(cos((pl +(p2)+isin((pl +(p2))

b) 27, =7 ~r2(ccos((p1 -(p2)+zsm((p1 -(pz))



B) 207,50 ~r2(sm(<p1 +</72)+zcos(<pl +g02))

11. Jlenenue KOMIUIEKCHBIX YHCET z M z, BBIMHCIACTCS 11O hopmyne
|

A) == (cos(p; —p,) +isin(p, —¢,))
"

a_h
B) —=—"(sin(p, —¢,)+icos(p, —¢,))
V4 1
2
Zl rl
B) —=—"(cos(p, —9,) ~isin(p, =9,))
22 )"2

12. Ckonbko 3HAa4YeHMH CyIIECTBYET Yy KOpHS n-ii cTenmeHM (OTIMYHOM OT Hyns) H3
KOMIIIEKCHOTO 4ucia?

A)n

B) i/n

B) uncny, paBHOMY MOIYJTIO KOMILIEKCHOTO YHCTIa

I') koopanHAaTE X TOUKH, OTOOpAXKAIOIIEH KOMIUICKCHOE YHCIIO

13. KopeHb 7 — O CTeleHn 13 KOMIUIEKCHOTO YHCIIa BEIYHCISIETCS 10 opmyIe:

+ 27k + 27k
A) ¥z :Kl/;(sin(p +icosL ) b) }\"/;:}\'I/;(congrising)
n n n

n

L. @427k
+1sIn

B) nz:Q/;(sing-f—icosﬂ) ) nz:(’/;(cos(p )
n n

n

Paznen 6. yHKINN HECKOIBKHUX MEPEMEHHBIX

1. YacTHas Npou3BOAHAL IO X OT GYHKIHHU z = f(X; ) OLPEENAETCS PABEHCTBOM:

A) 2 = lim Sy - [(x+Axy).

Ax—0 Ax

B) Z; = lim f(x+Axry)_f(xry)’
Ax—0 Ax

B) -/ — lim Sy +Ay) - f(xy)
Ax—0 Ax

2. YacTHas mMpon3BOHAS 110 y OT GYHKIHMH z = f'(x; y) ONPENENAETCS PaBEHCTBOM:!

A) 2 = lim Sx+A ) - ().

Ay—0 Ay

B) 2 = lim Sesy) = fxy+Ay) .
Ay—0 Ay

B) 2 = lim Sy +A) - f(xp)
Ay—0 Ay

3. dopmyna Uit BBIYUCICHUS TPUOIIIKCHHBIX 3HAYCHUIT UMECT BUJL:
A) f(x+Axy+Ay) = f(x+Axy+AY) + fL(x, ) Ax + Sy »)Ays
B) f(x:y) = f(x+ A y+Ay) + f1(x, ))Ax+ [ (x, y)Ay 5

B) f(x+Axy+Ay) = f(x0)+ f1 (6 0)Ax + £ (x, ) Ay -

4. Touxka (xo;)0) HA3BIBAETCA TOUKOH Makcumyma Qynkunn z = f(X;)), ecin cymecTyeT

Takast O —OKPECTHOCTh TOUKH (Xo,}0), 9TO JJIS KaXKAOH TOUKH (X, y), OTIMUHOM OT (Xg, V), U3 ITOH
OKPECTHOCTH BBIIIOJIHSIETCSI HEPABEHCTBO:

A) f(x6y)2 f(x9,30) B) f(x:) < f(x0,30) B) f(x;3)> f(x0.30)

5. Touxa (xo;y0) Ha3bIBAETCS TOUKOH MHHMMyMa (GYHKIMH z = f(x;y), €CIH CyIIECTBYET

TaKas O -OKPECTHOCTb TOYKH (Xo,)0), 4TO JUISl KAKAOW TOYKH (X; V), OTIMYHOM OT (Xg,Vp), U3 ITOU
OKPECTHOCTH BBINOJIHSETCS HEPABEHCTBO:

A) f(6y)> [ (x0.0) B) f(x) < f(x0.30) B) f(x;3) 2 f(x0.50)

6. Ecrn B Touxe N(xo,y0) muddepennupyemas GyHkius z = f(x; y) HIMEET 3KCTPEMYM, TO €€
94aCTHBIC TIPOU3BOIHBIC B ITOI TOUKE:

A) [x(x0330) =0, £} (x9:39) =0
B) fi(x0550)# 0, f1(x0:9) =0
B) fi(x0350) %0, £ (x:9) %0

7.Ecmm z= f(x;y),a x=x(t), y=y(t), 10
p GG dy oy dn o dv o dy
ot oOx dt oy dt dt Ox dt oy dt

o ey
dt ox ot oy ot

8. Ecmu z= f(x;),a x=x(u,v), y=y(u,v), 10
Oz _0z dx Oz dy L 0z Oz Ox Oz Oy
ou Ox du Oy du Ou Ox Ou Oy Ou
dz 0z dx 62 dy
du ox du 6y du

9.Ecmu z= f(x;¥),a x=x(u,v), y=yu,v), 10
ez ov iy d @ dv O dy
ov Ox Ov Oy Ov dv Ox dv 0y dv
0z Oz dx 0z dy
v ox ; 5%

36. YacTHple NPOU3BOAHBIE oz u oz HesIBHOW (YHKIMM z, 3aJaHHOW YypaBHEHHEM
Ox oy
F(x,y,z) =0 umeror Bux:
nE_ Foo F, A
o Foy  FE ox F, oy F



O F
ox  F oy FJ',

Paspen 7. YucnioBble psaabl

1. UncnoBoit pan uy +uy +...+u,, +... HA3BIBAETCS CXOAAIIUMCS, ECIIU

A) u3BeCTHa ero cymma

B) cymma paBHa sirobomMy ducity

B) cymiecTByeT mpeien KOHEUHBIX CyMM

I') mpezien YaCTUYHBIX CYMM KOHEYHbIH MM GECKOHEYHBII

00
2. Ecnu pan Zun =uy +uy +...+u, +...— CXOIUTCS, TO P
n=1

o0
D kuy =kuy +kuy + .+ kg, . (k#0):
n=1
A) pacxomurcs
B) cxomutcs
B) cxoaumMocTb 3aBHCHUT OT k

I") HenB3s cpa3y OTBETUTH Ha BOIIPOC — TpeOyeTCs HCCIIe0BaHHE

o0

3. Ecin uncinoBoit psin Zun =up+uy +...+u, + ... CXOOUTCA, TO:

n=1

A fim u, =0 B) lim u, =1
Nn—>0 n—>0
B) lim u, =
n—»0
o0

n n
4. Jlas CTemeHHOro psja Za,,x =ag+ax+..+a,x" +

n=0
CXOOUMOCTH BBIYHUCIIACTCS 11O q)OpMy.]'ICZ

A) R = lim [Pntl]

n—o| dy

n

B) R = lim

n—o|dy 1

5. Psij reoMeTpUYECKON POrPeCcCHu a + aq + aq L aq"”
A) g <1 B) g <1 B) |g|>1

29. Psit reOMETPUYECKOM IPOTPECCHU g +aq +aq® +...+ aq" ™ +...

1

+..

pamuyc abCOMIOTHON

B) R = lim |2=1

n—owo|dy 1

CXOIUTCH IIpU:

PacXOmuTCs IPH:

A) |g <1 B) |¢| <1 B) ¢ 21
o 1 1 1 1
6. OG00LEHHbIH TapMOHUYECKHH pif ) — =l+—+—+—+  +—+_.
nZ::l n? 2P 3P 4P n?
CXOJUTCS IIPH:
A) p>1 B) p>1 B) p<i

. . &1 1 1 1 1
7. O0001IEeHHBIN TAPMOHUYECKHUI P Z — =1+—+—+—+..+—+... pacxoguTcs

n:l"’p 2P 3P 4P nP
pu:
A) p=1 b) p>1 B) p<i
Paszpen 8. Jluddepenunanbubie ypaBHeHUsS
1. luddepeHnranbHbIM ypaBHEHUEM Ha3bIBAETCS
A) ypaBHeHHME, CBS3BIBAIOIEE HE3aBHCHMYIO IEPEMEHHYIO, HEM3BECTHYIO (YHKIUIO U ee
IPOU3BOHbIE

B) ypaBHeHue, copepxaliiee Mpou3BOAHYIO HE3aBUCUMON IEpPEMEHHOM
B) ypaBHeHue, KOTOpOE JIETKO HHTETPUPYETCS
I') ypaBHeHue, koTopoe pemaercs 1uddepeHIpoBaHueM

2. Penth quddepernnanbHoe ypaBHEHUE - 3TO 03HAYAET
A) nuddepeHypoaHye ypaBHeHHs

B) unrerpupoBanue

B) naxoxnenne He3aBHCUMON EpEMEHHON

I') HaxOXAeHUE IPOU3BOIHOMN (pyHKIUN

3. Yucno nocTosHHBIX B 001EM pelieHuH AuddepeHuaibHOro ypaBHEH s OIPeenseTcs
A) nopsiikoM audQepeHHanIbHOro ypaBHeHus

B) crapuuieii crenenplo HeM3BeCTHON QyHKIIUHI

B) Bunom npasoii wactu

T') craprueii crenenpio He3aBUCUMON TEpEeMEHHON

4. O6wee pewmenne auddepeHnanbHOro ypaBHeHus y"+a y'+azy=f(x) conepxur
A) 1Be IpOU3BOJIBHBIE TIOCTOSIHHbBIE

B) Tpu npousBoabHBIE TOCTOSIHHBIE

B) oty npou3BoIIbHYIO TOCTOSHHYIO

I") geTpIpe mpon3BONBHEIE TOCTOSIHHBIE

5. HactHbIM pemeHneM audhepeHnaabHOr0 YpaBHEHHUS [IEPBOTO ITOPsiAKA Ha3bIBACTCs
A) pemienue npu y=x
B) pemienne, nomyuaromeecs n3 OOIIEro pEImICHHS HPH  ONPEACICHHOM 3HAYCHUH

nocrostHHon C

[S{o1051

B) pemenune npu y:x2
I') pemenne B Busie 4acTHOTO ABYX (QYHKIMI

6. In¢depenHnuanpHoe ypaBHEHHE HA3bIBACTCS JIMHEHHBIM YpaBHEHHEM IHEPBOTO HOPsIKa,
A) HeusBecTHas! pyHKIMS Y B IEPBOY CTENECHH

B) HezaBucumast nepeMeHHas X ¥ HEM3BECTHAS (PyHKIUS y B IEPBOH CTEIICHH

B) cBoanTCS K YpaBHEHUSIM C Pa3IesIONIUMUCS IEPEMEHHBIMHI

I') Hen3BecTHast GYHKIMS y U €€ POM3BOHAS B IEPBOI CTEIICHH

7. Bua 4yacTHOTrO pelieHHsi JMHEHHOrO HEOJHOPOAHOro AnG(epeHHaIbHOTO YPaBHEHHUS

BTOPOTO MOPSAKA C MOCTOSHHBIMHU KO3 (QULHEHTaMU 3aBUCUT OT

A) BHa IpaBOif 4YaCTH ¥ KOPHEH XapaKTEPUCTHIECKOTO YPaBHEHUS
B) nopsiaka atoro ypaBHeHust
B) obuiero pemenus oxHopoaHOro A dhepeHnnaIb-HOr0 ypaBHEHNS BTOPOTO MOpsIIKa



I') npon3BONBHBIX MOCTOSHHBIX

8. XapakTepucTHUECKOE YpaBHEHUE ISl JIMHEHHOIO OJHOPOIHOrO ypaBHeHUs y'"+ay'+asy=0
UMEET BUJ

A) P+ak=a;

B) k*+k+(a+az)=0

B) K+ak+a=0

T) a1k +azk+1=0

9. MuddepenunansHoe ypaBaeHue )'+p(x)y=q(x) Ha3pIBaeTCS
A) ypaBHenueM bepnymnu

B) onnoponHbIM

B) nuHEHHBIM ypaBHEHHEM [EPBOTO MOPsAKa

I') ypaBHEHHEM C pa3IEIAIONMMHUCS IEPEMEHHBIMU

10. HauansHoe ycnoBue y(xo)=yo B auddepeHunansHoOM ypaBHEHUH V'=f(X,y) 3ajaeTcs ais
ompeeneHus

A) o01iero perreHus

b) yacTtHOro pemenus

B) npaBoit yacTu 3TOr0 ypaBHEHUs

I') nopsiaka ypaBHeHuUs

11. Ilpu pemennn omHOpoaHOro AuddepeHInanTbHOr0 ypaBHEHHs] BTOPOTO TMOPSAKa C
MOCTOSHHBIMH KO3 uimentamu ,
yi+py'+qy=0:
A) BBOAMTCS IMOJICTAHOBKA BUJAA y=uXVv, rae u=u(x) U v=v(x) — HEKOTOpPbIE HEH3BECTHbIC
yHKIIH
B) BBOAMTCS OACTAaHOBKA BHIA y=uXX, T/ie u=u(X) — HEKOTOpAasi Heu3BeCTHasK QYHKIIHS
B) COCTABIACTCS XapAKTEPUCTHYECKOE ypaBHeHue k- +pk+qg=0

12. XapaxkTepucTHUeCKOe ypaBHEHHE k2+pk+q:0 MMeEeT JBa Pa3lIWYHbIX IEHCTBHTENBHBIX
KopHS k| U ky. Torma obmiee penienue oxHOpogHOTO MU depeHnnanIbHOr0 ypaBHEHHS BTOPOTO
HOpsA/IKa C MOCTOSHHEIMU KO3 (QHIIMEHTaMI , HMMEEeT B

yi+py'+qy=0

A)
y =Gk + Cyeke
b) ax .
y=e"" (C cos fx+C5 sin fx)
B)
y= Clek’x + szek‘x

r
) y =™ (C} cos ax +C; sin ax)

2
13. Xapakrepuctudeckoe ypaBHeHHE ktpk+q=0 nMeeT KOMIJIEKCHbIE KOPHH

ky=atif’
Torma ofmiee pemieHne OAHOPOAHOTO MU(PQEPEHIHANIFHOIO ypaBHEHHS BTOPOTO IMOpsSAKa C
NOCTOSHHBIMH KOdQuumentamn HUMEET BUI:
Yiapy'+qy=0
A) y= Clek‘x + Czekzx
B)

¥y =e®(Cy cos fx+C, sin fix)

B
) y= Clek‘x + szek*x

r
) y =e™(C} cos ax +C; sin ax)

14. XapakTepucTHUECKOE ypaBHEHHE k2+pk+q=O uMeeT paBHble KOpHU ki=k,. Torna obmee
peleHne OfHOPOAHOro au(depeHIMaTbHOTO YPaBHEHHSI BTOPOTO MOPSAKA C IOCTOSHHBIMU

koo uiuentamMmu . HMeEET BUJIL:
y tpy tqy=
A
) y= Clek’x + Czekzx
B) o .
y=e"" (Cjcos fx + C, sin fx)
B
) y= Clek‘x + C2xek‘x
I

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

Paznen 9. Teopuu BeposTHOCTEH

1. /IBa pa3MelieH st CYUTAIOTCS PA3IHYHBIME, €CIIM OHH OTIHYAIOTCS
A TOJIBKO TIOPSIIKOM PACIIONIOKCHHS 3JIEMEHTOB

B) TonbKO cOCTaBOM 31€MEHTOB

B) TOJIBKO YHCIIOM 3JIEMEHTOB

') 1M COCTABOM 3JIEMEHTOB, WIIM UX MOPSIKOM

2. JIBa coueTaHusl CYMTAIOTCS Pa3IMYHBIMU TOJBKO B TOM CIIydae, eCliu
A) y HUX BCE DJIEMEHTbI PA3JIHYHBI

B) OTIHYarOTCS TIOPSIIKOM PACTIONOKEHHS SIEMEHTOB

B) omnuaroTcs AByMs dJIeMEHTaMu

I') otimuarorcst XOTs ObI OTHUM DIIEMEHTOM

3. IlepectanoBka P, — 310

A) couyeraHue u3 1 IEMEHTOB 10 11
B) coueranue u3 n anemeHTOB 110 0
B) pa3menienue u3 n 3IEMEHTOB 110 7
TI') pa3menienue u3 n 31eMeHTOB 110 1

L m .
4. Yucno pa3memeHuit 4, BbluMcisercs no Gopmyne:

! !
" B) _n B) n!
ml(n—m)! (n—m)!

o m .
5. Yucno pasmemenuii C,’ BBYMCIAETCA 110 GopMmye:

_n ) _n B) n!
ml(n—m)! (n—m)!

6. Yncno pasmerienunii P, Bbraucisercs no gpopmyse:

n! By " B) !
ml(n—m)! (n—m)!

7. CnyuaiinbsIM Ha3bIBaeTCsi COObITHE A, KOTOPOE
A) MOXeT MPOU30NTH, a MOXKET HE IPOU30HTH
B) nukorna He npousoiineTr



B) ob6s13aTenbHO mpou3oiiaeTt
I') mpoun3oiiner TOIbKO COBMECTHO C COObITHEM A

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

A) cymMa UX BEpOSITHOCTEH 00s13aTeNIbHO paBHa 1

B) BepositHOCTH cOOBITHIT A 1 B He 3aBucsAT Apyr OT Apyra

B) BeposATHOCTH HACTYIUICHHS OJHOTO M3 COOBITMH 3aBHCHUT OT IOSBICHHS WIM HE
MIOSIBJICHUSI APYTOTO

I") onn mponcxoasT OAHOBPEMEHHO

9. CobbiTHst A 1 B Ha3BIBAIOTCS HECOBMECTHBLIMM, €CIIH

A) BepOSTHOCTh HACTYIUICHHS OJHOTO W3 COOBITUH 3aBHCHUT OT MOSBICHHS WA HE
MIOSIBJICHUSI APYTOTO

B) nosiBnenne oMHOTrO U3 HUX UCKITIOYAET MOSBICHUE JPYrOro

B) cymma ux BeposTHOCTEl HUKOTJa HE paBHa |

I') ecin 0qHOBPEMEHHO OHU MOTYT IOSIBUTHCS TOJILKO KOHEUHOE YHCIIO pa3

10. PaccmarpuBaercss NpoOCTpaHCTBO U3 N 3lIeMEHTapHbIX coObiTuil. CoObiTHIO A
OaronpusATCTBYIOT M 31eMeHTapHbIX coObITHil. Kitaccuueckast BeposTHOCTb cOObITUS A paBHA

N N M N

A) — b)1-— B) — Nni-—

M M N M

11. IIpousBeneno n ucneitannii. Codbitie 4 npousouuto m pa3. OTHOCHTENbHAs YacToTa
coObITHs A paBHA

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

12. BepositHOcTh P 1106010 COOBITHS MPUHAUIEKUT OTPE3KY
A) [1:2] B) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposiTHOCTeH cOOBITHI, 00pa3yIoLUIMX TIOJHYIO IPYIILY, paBHA
A)0 b) 172 B) 1 4

14. JIBa coOBITHS HA3bIBAIOTCS IPOTHBOIOJIOKHBIMHU, €CIIH OHU
A) HEe3aBHCUMBI

B) e coBmMecTHBI

B) eauncTBEHHO BO3MOXKHBI

TI') o6pasytoT nonHyto rpymmy coobIThit

15. CoObITHsI 00pa3yIOT MOJIHYO TPYIIITY COOBITHM, €CITH SBIISIOTCS
A) HE3aBHCHMBIMU

B) eAnHCTBEHHO BO3MOXKHBIMH M HE3aBHCHMBIMU

B) nHecoBMeCTHBIMU U €TUHCTBEHHO BO3MOYKHBIMH

I') HECOBMECTHBIMH M PAaBHOBO3MOXKHBIMHU

16. Cymmoii coObiTHii A U B Ha3biBaercs cobbiTre C,
KOTOPOE IPOUCXOAUT, €CIIH HPOUCXOIIT:

A) TosbK0 cobbITHE 4

B) Tonbko coObiTHE B

B) onHo u3 coObiTHii A i B

T') o6a coObiTust A u B

17. llpousBenenuem cobbiTuii A 1 B HasbiBaetcs codbiTue C,
KOTOPOE IPOUCXOIUT, €CIIU POUCKO/IHT:

A) TonbKO cobbITHE 4

B) Tonbko coObiTHE B

B) onHo u3 coObiTHit A i B

T") o6a cobbiTust A u B

18. Obs3aTenbHBIM ycnoBueM npuMmeHeHust popmyist P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) He3aBUCHMOCTH cOOBITHS A 11 B

B) cobbiTust A u B eTUHCTBEHHO BO3MOXKHBI

B) cobbiTust A 1 B IPOTHBOTIONOKHBI

T") coBmecTHOCTH coOBITHI A 1 B

19. Obs3aTenbHBIM ycioBueM npumeHenus popmyisl P(A+B)=P(A)+P(B) sensercs
A) He3aBUCHUMOCTH cOObITHS A 11 B

B) HecoBmecTHOCTB cOOBITHIT A U B

B) coObiTust A M B eTMHCTBEHHO BO3MOXKHBI

T") coBmecTHOCTH cOOBITHI A 11 B

20. BepositHocTts P(A/B) 310 — ...

A) BEpOSITHOCTB COOBITUS A TIPH YCIIOBHH, YTO A U B IPOTHBOINOJIOKHBIE COOBITHS
B) BeposiTHOCTE COOBITHS A TIPH YCIOBHH, YTO A U B HECOBMECTHBIE COOBITHS

B) BeposiTHOCTB COOBITHSL A TIPH YCIOBHH, YTO COOBITHE B MPOU30IILIO0

I') npoussenenue cobdbituii A u B

21. Obs3aTenbpHbIM ycnoBueM npuMeHenust hopmyist P(4B)=P(A4)P(B) sensetcs
A) IPOTHUBOIOJIOKHOCT COObITHI 4 U B

B) nezaBucumocTs cobbiTHit 4 u B

B) HecoBMecTHOCTB cOObITHIT A U B

T") 3aBuCcUMOCTB cOOBITHI A U B

22. O6si3aTenbHbIM yeiaoBueM npumenenust popmyibsl P(AB)=P(A)P( A/ B ) siBnsiercs
A) IPOTHUBOIOJIOKHOCT COObITHI 4 U B

B) nezaBucumocTs coObITnit A n B

B) HecoBMecTHOCTB COObITHIT A U B

T") 3aBuCcUMOCTB cOOBITHI A U B

23. ®dopmyna NOTHON BEPOSITHOCTH UMEET BHL:

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

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

i=1 i=

24. BeposSTHOCTh MOSIBICHUS COOBITUSI A m pa3 B 1 TMOBTOPHBIX HE3aBUCHUMBIX HCIBITAHHSIX
npu n<10 onpexnemnsiercs

A) dopmynoit bepuymm

B) nokansHoit Teopemoit Jlammaca

B) nnrerpansHoii Teopemoii Jlamnaca
I') opmymnoit ITyaccona



25. ®opmyna bepuynnn umeeT BUJ
A) By (m)=Cpp"q"™"

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

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

I) B(m)=C;lp"g" ™"

26. HanBeposTHEHIINM YHCIOM HACTYIICHUH COOBITHS A B 7 HE3aBHCHMBIX HCIIBITAHUIX
Ha3bIBACTCS

A) HauOoJblIIee YHCIIO0 HACTYIUICHHH COOBITHS A

b) nan6Gosnb1ast BEpOATHOCTb HACTYILIEHHS COOBITUS A

B) uncno HacTymieHuit coObITUs 4 IPH HANOOIIBILIEM YHCIIC UCTIBITAHUI

I') uncno HacTymneHuit coObITHS A, IPH KOTOPOM BEPOSITHOCTh HACTYIUICHHS COOBITUS 4 B 1l
HE3aBUCHUMBIX HCIBITAHUSX HAanOOJIbLIAs

27. dopmyna s onpeesieH!s] HAWBEPOSITHEHIIETO YHCIIa /1y UMEET BU
A) np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<np+p

I)g<my<p

28. JlokanpHas TeopeMa Jlamnaca mo3BosisieT BEIYUCIUTD

A) HauBepOsTHEHIIIeE YHCII0 HACTYIUICHHH COOBITHS B /1 HE3aBUCUMBIX HCIIBITAHUSIX

B) orHOCHTENBHYIO YAaCTOTY HACTYIUICHHN COOBITHS B 7 HE3aBUCUMBIX MCIIBITAHHUAX

B) BeposiTHOCTB MOSIBIICHHSI COOBITHS 71 pa3 B 1 HE3aBUCHMBIX UCTIbITaHUAX (11>10)

I') BepoATHOCTH OTKJIOHEHUS 4YHCIa IOABICHUH COOBITHS m OT YWCIAa HE3aBHCHUMBIX
HCIIBITAaHUH 7

29. B nokanbHol Teopeme Jlamnaca P~ () aprymeHT QyHKUUH ¢@(X) paBeH
npq
A)x:L B)x:m—np b) x= P I x=m—-np

\Npq \V1pq \V1pq

30. UnTerpanpHas Teopema Jlamnaca mo3BosisieT BEIYUCIUTE

A) BEpOSITHOCTb TIOSIBJICHHSI COOBITHS A m pa3 B n UCIbITaHUAX (1>10)

B) BeposiTHOCTH moOsiBIICHUsSI COOBITHSI A B 1 UCTBITAHUSIX HE MEHee a, HO He Ooiee b pa3s
(n>10)

B) nauBeposTHeilee 4nCIIO MOSABICHAN COOBITHS A B 1 HE3aBUCUMBIX HCHBITaHUAX (1>10)

I') oTHOCHTENBHYIO YaCTOTY HACTYIUICHHI COOBITHS A B 71 HE3aBUCHUMBbIX HCIIBITAHUSIX

31. B wunrerpamsHoii dopmyne Jlammaca P(ky <m<k,)=D(x,)—P(x;), apryMeHT x;
paBeH
- k,
ki —np B) x; = —— B) x; =" ) x;=k —np

Vnpq Vnpq Nz

32. B wunrerpanbuoit dopmyne Jlanmaca P(k; <m<k,)=d(x,)—-P(x|), aprymMeHT Xp

A) x =

paBeH

ky

Nnpq

33. CiayuaiiHble BEIMYHMHBI ACJIATCA HA
A) mepeMeHHbIE U TOCTOSTHHBIE

B) uernsie u HeueTHBIE

B) paunonansHble U HEpaIMOHAIBHBIE
I') nuckperHble U HEIPepBIBHBIE

np

vnpq

k,—n
A) x, = j%” B) x, = B) x, = I) x, =ky —np

34. MaremaTH4ecKoe OXHAAHHE UCKPETHOH CIIy4ailHON BENWUYMHBI BBIYHCISETCS MO
hopmyne

n n n n
A) zx[ b) Z(xi - D)X B) lez Di r) zx[pi
i=1 i=1 i=1 i=1

35. Maremarnueckoe OXuIaHue ciydaitHoit Bemuuuusl (¢ X+Y), rae c=const, a X, ¥ —
HE3aBHCUMBIC CITy4aliHbIe BEIMYHHbI, PABHO:
A) eM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) I M(X)- M)

36 MaremaTrndeckoe 0)XKUJaHHe TOCTOSHHON BenuurnHbl C paBHO
A)C b)1 B)0 I') He onpeneneHo

37. MaremaTH4yecKkoe OKHAaHNE MPOU3BENCHUS ABYX HE3aBUCUMBIX CIyYalHBIX BETHUUH X
nY paBHO

A) M(X) + M(Y) b) M(X) - M(Y) B) % N M(X) M((Y)

38. lucmepcust UCKPETHOH Ciy4aiiHON BETMYHUHBI OMpeiensieTcs mno hopmyJie:

n n n n
A) Yxipi-Qxip)’ B) > x7pi = xip;
i=1 i=1 i=1 i=1
n 2 n 5 n 5 n 5
B) zx[ p[_(zxip[) Y inpi _(zxip[)
i=1 i=1 i=1 i=1

39. ucmepcusi ciydaitHon BenmduHbl (cX+Y), roe c=const, a X, Y — He3aBUCHMbIE
CiTy4aifHble BEJIMYUHBI, PABHO

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

40. Iucnepcust pa3HOCTH ABYX HE3aBHCUMBIX CITydaifHBIX BeTHYuH X U Y paBHa:
A) DX)-D(Y) B)0 B) D(X)+D(Y) ) D(X)-D(Y)

41. Aucnepcus noctosiHHOM Benuuuubl C paBHa
A)l B)C B)0 I') e onpenenexHa

42. MaTeMaTHueCKOE OKUAGHUE KBazpaTa oTknonerns M(X — M(X))* pasHo

A) D(X) B) 5 (%) B) M(X) nv

43. lucnepcust oT MaTeMaTuueckoro oxxunanus D(M(X)) paBHa
A) M(X) B)0 B)X Nl



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

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

45. Maremarnueckoe oxunanue M(X) HenpepbIBHOH ciaydaiHOH BenuuuHbl X, 3aJaHHOM
Ha uHTepBae (a,b), onpenensiercs: HopmyIon:

b b
A) M(x):sz F(x)dx B) M(x)= jxf(x)dx

46. qucnepcus D(X) HenpepbIBHOH ciiyuaiiHOH BeIMYUHBL, 3aaHHOI Ha uHTepBaie (a, b),
onpenensiercst hopmynon

b b

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

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

47. I'paduaeckas Gpopma 3a1aHIs 3aKOHA PACIIPEIENICHUS CITy9aiiHON BEIMYUHBI — 3TO
A) mapabona

B) npsimas muanS

B) okpyxHOCTB

I') nonmuron

48. TabnuuHast hopma 3aaHUs 3aKOHA PACTIPECICHUS CITy4aiiHOW BEIMYMHBI Ha3bIBACTCS
A) cymMMoit pacipesieneHus

B) unTerpanom pacnpeneneHus

B) psimom pacnpenenenus

I') nonem pacnpenenenus

49. JluckperHas ciydaiiHasi BEIMYMHA IPUHUMAET ...:

A) TOIBKO MHOXECTBO LIEJIBIX 3HAUCHUI

B) To/IbKO MHOKECTBO MOJNIOKHUTENBHBIX 3HAYCHUI

B) Bce 3HaueHus n3 uHTEpBana (—0; +00)

I') xoHeuHOE MM OECKOHEYHOE CUETHOE MHOXECTBO 3HAYCHHH

50. HempepsiBHAas ciyvaiiHasi BeIMUUHA TPUHUMAET

A) MHOXKECTBO I[EJIBIX 3HAUCHHH

B) MHOXeCTBO palMOHAIbHBIX 3HAUCHUIH

B) xoHEYHOE MHOXKECTBO 3HAUYCHHUI

I') mo6oe 3HaueHNE U3 KOHEYHOTO MM OECKOHEYHOr0 NHTEpBaia

51. Ecnim X — HenpepbIBHas cilydaiiHas BEJIMYHHA, @ U b — KOHKPETHBIC 3HAYCHHS, TO
0TCIOJIa CIEAYET, UTO

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

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

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

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

+00
52. Ecnmu f{x) — INIOTHOCTB paclpe/ieIeHus., TO Ixf (x)dx paBeH

—0

A) ©
b) -1
B)0
I)1

X
53. Eciu f{x) — INIOTHOCTB paclpeseIeHus., TO I f(x)dx onpenenser
-0

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

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

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

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

N Fx)=X

55. JluckpeTHas ciiydaiiHas BENHYHMHA, BHIPAXKAIOIAs YHCIO MOSBICHUS COOBITHA A B 1
HE3aBUCUMBIX HCIIBITAHUAX, TPOBOJUMBIX B PAaBHBIX YCIOBHSIX M C OJMHAKOBOH BEPOSITHOCTBHIO
MOSIBJICHUSI COOBITHS B KaXXJJOM HCIBITAHUH, HA3bIBACTCS PACIIPECNICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

B) no 3akony Ilyaccona

B) OunomuansHOMY 3aKOHY

I') no noxa3aTebHOMY 3aKOHY

56. Ecmm cnydaiiHas BeJMYMHA HMeeT OWHOMMAIBHOE paclpeneieHHe, n — YHCIO
HE3aBHCHUMBIX HCIIBITAHWH, a p — BEPOSTHOCTh HACTYIUICHHS COOBITHS, TO MAaTeMaTHYECKOEe
OKMJaHHUe BbIYUCIsIETCs 110 Gopmyste

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

57. Ecmu cnydaiiHas BeNMYMHA HMEET OWMHOMMAIBHOE paclpeieieHHe, n — YHCIO
HE3aBUCUMBIX HCIBITAHHUH, & p — BEPOSTHOCTh HACTYIUICHHS COOBITHS, TO JUCIEPCHs CIIydailHOM
BEJIMYHMHBI BEIYUCISIETCS 110 (hopMmyJie

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

58. MatemarHueckoe OXHMIAaHME PABHOMEPHO pacCIpPE/EeNeHHON CllydyaiHON BENIMYHHBI
BBIYHCIIAETCS IO hopMyIie

A)M(X):aib a+b b-a
2 2 2

B) M(X)= B) M(X)= ) M(X)=a+b

59. Jlucmepcuss paBHOMEPHO pAacCHpeAETICHHON Clayd4alHOW BENWYMHBI BBIUUCISAETCS IO
thopmyne
(b—a)

2
A)DX)=b-a B) D(X)=b+a B) D(X)=% 1) D)=

60. BeposTHOCTH moOHafaHUs PaBHOMEPHO pACIpPECTCHHON CIy4aiiHOW BEIMYUHBI B
HMHTEpBaJ [a; ,B] c[a,b] Beraucisiercs mo dpopmyie:

A) P(a<xsp)=21F B)P(a<x< =20
a+b a+b
B) P(ozsxsﬁ)=M ) P(agxgﬁ):M
a+b b—a



68. ITapameTpaMu HOPMAJIBHOTO paclpeaesieHUs SIBISIOTCS:

61. IInoTHOCTH pacmpenesieHNsI CIlydaiiHON BEIMYHMHBI C ITOKa3aTeIbHBIM PAaCIpeieICHIEM A) MaTeMaTHYECKOE OKHJIaHHUE U CPETHEKBAPATHUECKOE OTKIIOHEHUE
UMEET BUJ: B) dynxums pacnipeneneHus u GyHKINS IVIOTHOCTH pacTIpeaeTIeHUs
A 0,x<0, B) f0x) 0,x<0, B) dynxuns p(x) nu &(x)
X)= _ X)= T) JUCIICPCHUS M CPEIAHCKBAPATHICCKOC OTKIIOHCHUEC
Ae M,xZO ﬂem,xZO
—Ax P 10. OCHOBBI MATEMAaTUYECKOW CTATUCTUKHU

de x<0 Ax aznen 10.
B) flx)= ’ ’ D) flx)=e

0,x>0

1. 'enepanbHas COBOKYIHOCTb — 3TO ...
A) Best nceneryemMasi COBOKYIHOCTh 00bEKTOB

62. OyHKIMS pacnpeneieHus] CIydallHOW BEIMYUHBI C MOKA3aTeNbHBIM paclpelelieHueM B) COBOKYITHOCTE CJIy4aiiHO OTOGPAHHBIX 0GBEKTOB
UMECT BUJI: B) COBOKYIHOCTb 00BEKTOB, BHIOPAHHBIX YEPE3 ONPEAeICHHbIN MHTEPBA
0, x <0, 0, x<0, T') COBOKYMHOCTh U3 HEMEPECEKAIONUIUXCS TPYIIIL
A =] ) B)Fw={
e, x>0 1-e™, x>0

2. Bri6opovHasi COBOKYIMHOCTb — 3TO ...

A) COBOKYITHOCTb M3 HEIEPECEKAIOLINXCS TPYIII

B) coBokymHOCTB Cily4aiiHO OTOOpPaHHBIX OOBEKTOB

B) Bcs uccnenyemasi COBOKYIHOCTh OOBEKTOB

I') coBOKyITHOCTh OOBEKTOB, BBIOPAHHBIX Yepe3 ONpe/IeICHHBII HHTEPBA

0,x<0,
—Ax

s

B) F(x)= ) Fx)=e™

63. YV moka3aTelbHOrO paclpeleseHHss MaTeMaTHYeCKoe OXHIaHHEe U CpelHee
KBaJIpaTH4ECKOE OTKJIOHCHUE

A) Bcera pa3invHbI

B) Bcerna pa3nuyaroTcs Ha AUHULLY

+B) Bcerna paBHbI

3. O0beM BBIOOPKH — 3TO ...

A) 4uCII0, paBHOE KOJIMYECTBY 00BEKTOB I€HEPAIbHOM MM BEIOOPOYHON COBOKYIHOCTH
B) uucno, paBHOE cpeHEMY apH(PMETHIECKOMY 0OBEKTOB

B) 4ncio, paBHOE MaKCHUMaJIbHOMY 3HAYEHHIO COBOKYITHOCTH

F) YHCJIO, pPaBHOC MUHUMAJIBHOMY 3HAUCHHIO COBOKYITHOCTH
64. (DyHKI_II/IH TUIOTHOCTHU HOPMaJIbHOI'O paclpeaCICHUsI ¢ MATEMATUICCKUM OKHJIaHUEM a U

CPEAE — KBaJPATHYCCKHM OTKIOHCHHEM O 3a1aeTCH popMyJIof: 4. IIpu noBTOpHOM OTOOpE 3apEruCTPHPOBAHHBIE U 0OCIEI0BAHHbIE €AUHULIbI

o)’ M A) BHOBb BO3BPAIIAIOTCS B F€HEPATBHYIO COBOKYITHOCT M CHOBA MOTYT HPHMHATH y4acTHE B
A) f(x)= N e 20 B) f(x)= Tff g JanbHekmem otr6ope
2 . oN2z . B) B reHepaIbHYI0 COBOKYIMHOCTh HE BO3BPAIIAIOTCS
1 —(Z;) 1 —(x;‘;) B) B reHepalbHyI0 COBOKYIHOCTh BO3BPAIIAKOTCSA, HO NPHMHATH yd4acTHE B JalbHeiInem

0TOOpE HE MOTYT
I') momeuaroTcs cHeluanbHbIM 3HAKOM

b X)=—"F7m—e r X)=—m—e
) f(x) odon ) f(%) Yoy
65. I'pacduk MIOTHOCTH HOPMAJILHOTO PACIPEIE/ICHNs] HA3bIBACTCS

A) xpuBoii I'aycca
b) xpusoit bepuymin
B) xpugoii [Tayccona
I') xpusoit Jlamaca

5. Ilpu GecrioBTOpHOM OTOOpE 3aperuCTPHPOBAHHBIC U OOCIICIOBAHHBIC CANHHUIIBI

A) BO3BpAI[AIOTCS B TEHEPANIbHYIO COBOKYITHOCTh

B) He BO3BpaMIatOTCs B TCHEPAIBHYIO COBOKYITHOCTh

B) Bo3BpamaoTcs B reHepaibHyl0 COBOKYITHOCTh U MOT'YT HPHHSTH y4acTHE B JalIbHEHIIIEM
otbope

I") nubo Bo3BpamarTCs, TMO0 HE BO3BPAILAIOTCS B TCHEPAJIbHYIO COBOKYITHOCTh
66. B Touke x=a kpuBas ['aycca umeer

A) Touky neperuba

6. I'padpuueckas dhopMa 3agaHus 3aKOHA pacIpeIesIeHNs CAydaiHON BEIMYMHEBI — OTO
B) Touky MuHNMyMa pad dop pacnp y4

B) Touxy paspbisa A) napabona b) npsimast nuHus B) oxpyxxHOCTB I') nonuron
I') Touxy MakcuMyMa 7
. ...— 2To HauboJee YacTO BCTPEYarolleecs 3HaUeHUE BApHAHTEHL.

. A) mennana B) mona
67. Touku x; =a—0 U X, =a+0 ABIAIOTCA Jis Kpuboi ['aycca B) pasmax BapbHpOBAHH I') cpeHee 3HaueHHe
A) Toukamu niepernoda
B) Toukamu Makcumyma 8. ... — 3TO BapHaHTa, KOTOpas ACIUT BAPUALIMOHHBIM PsJI HA JIBE PaBHBIC YaCTH
B) ToukamMu MEHHEMyMa A) Meuana B) Moza

I') Touxamu pa3pbiBa B) pa3smax BapbupoBaHus I') cpennee 3HaueHue



9. ... —9TO pa3HOCTh MEX/Yy HauOOIbIICH 1 HAMMEHBIIICH BapUaHTON
A) menuana Bb) mona
B) pa3smax BapbupoBaHus I') cpenuee 3HaueHue

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

11. BoibopouHast cpe/iHsisi BBIYUCISIETCs 110 (hopmyJie

k k k
_ 1 _ _ 1
A)xBZZEx,--n,- B)XB:EX['VI[ B)xB:;Ex,-Z-n,-
i=1 i=1 i=1

12. BeibopouHast Aucrnepcust BEIYUCIETCs 0 Gopmyrie

k k k
_ 1 _ 1 _
A) Dg =3 (x; ~3p)n B) Dp :;Z:(xi ~%p)%n; B DB:;Z(XI*XB)-H[
in1 i-1 =1

Bomnpocel K 3K3aMeHy U 3a4€Ty B YCTHOH opme

Pazzen 1. DaeMeHTHI TUHEHHON U BEKTOPHOM aJire0phl

1. ITonstue u Buap! Matpull. TpaHCIOHHPOBAaHHAS MATPUIIA.

2. Omnepanuu HaJ MaTpULIAMU U UX CBOICTBA.

3. O6parHas MaTpuLa U ee CBOICTBa.

4. Onpenenurens MaTPHULBI U €T0 CBOMCTBA.

5. MuHOpHI 1 anredpandecKue JOMOIHEHNUS IEMEHTOB ONpeenuTesi. Teopema o

Pas3jIOKCHUU ONIPEACIUTEIIA 110 SJIEMCHTAM CTPOKU NN CTOJ'I6I_[a.

6. Perienue cucrem IMHEHHBIX ypaBHeHHI MeToaoM ["aycca.

7. Pemenne cucreM JIMHEHHBIX yPaBHEHUH METOJOM OOpPAaTHON MaTPULIBI.
8. Pemenue cucrteM IMHEHHBIX ypaBHEHHI ¢ moMolsio hopmyn Kpamepa.
9. Bexropsl. Onepanuu HaJl BEKTOPaMH U UX CBOICTBA.

10. JleiicTBus Hajl BEKTOpaMU, 3alaHHBIMU CBOMMH KOOPJIHHATaMU.

11. CkansipHoe npou3BeieHHE IBYX BEKTOPOB U €r0 CBOICTBA.

12. BexTopHOe npou3BeIeHNE ABYX BEKTOPOB U €ro CBOIICTBA.

13. CmenanHoe NPOU3BEJIEHHE TPEX BEKTOPOB U €TI0 CBOMCTBA.

Paznen 2. AHamuTHYeCKas TEOMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE
. YpaBHeHHE IPSAMOi Ha INIOCKOCTH: CIIOCOOBI 33 1aHUS.

. YpaBHeH#e NpsAMOii ¢ yriIoBBIM KO3 GHIIUEHTOM.

. OOl11ee ypaBHEHHE NIPSMOIl, €r0 YacTHbIE CIy4au.

. KpuBbie BTOporo nopsijika: OKpy»KHOCTb.

. KpuBsie BTOporo mopsijka: dJuIuIiC.

. Kpussie BTOporo nopsiaka: runep6oia.

. KpuBsie Broporo nopsiaxa: napadona.
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Pasznen 3. Beejenure B aHanu3
1. YucioBble MOCIEA0BATENBLHOCTH U CIIOCOOBI UX 3aJaHHUS.
2. Ilpenen uncnoBO# MOCIEJOBATENBHOCTH. TE€OPEMBI O MpeeIax YHCIOBBIX

MOCJIEIOBATEIILHOCTEH.

3. Ilpenen pynkuun. HenpepblBHOCT QYHKIHH.

4. TlonsTHE IPOM3BOAHON M €€ TEOMETPHYECKUI CMBICIL.

5. Teopemsl anuddepeHIranbHOro HCUNCICHUS.

6. [IponsBoHas CIOXKHON 1 0OpaTHOW (PYHKIIKH.

7. Juddepenunan GyHKIUH U €rO TEOMETPUUESCKUM CMBICIL.

8. UccnenoBanue GyHKIMN ¢ TOMOILBIO IEPBO MPOU3BOTHOM.
9. UccnenoBanue QyHKIMIL ¢ HOMOIIBIO BTOPOH IIPOU3BOJHOI.

Paznen 4. UnTerpansHoe ncyuciieHne GYHKIUMN OTHOW HE3aBUCUMOM MePEeMEHHON

. [lepBooOpa3nas HyHKUHUs U HEONPEISICHHbIN HHTETpaJl.

. Beruncienue HeonpeaeIeHHBIX HHTETPAJIOB.

MeTozbl BBIYHUCICHUS HEONPEAETICHHBIX HHTETPaIOB: METO] TOICTAHOBKU.

MeTo/p!I BEIUMCIICHUS HEOTIPEICNICHHBIX HHTETPAJIOB: METO/{ HHTETPHUPOBAHHMS 110 YaCTSIM.
. MnTerpupoBanue paMoHaIbHBIX JPOOCH.

. OmpenesieHHbIN HHTETpal U €0 TeOMETPUIECKUNA CMBICIL.

. ®opmyna Hetorona-JleiibHnna.

. [IpunosxeHust onpeneneHHoro HHTerpaia: JJIMHa JyTd KpUBOH, MJIOMIAb MIII0CKOM
(urypsl, BEIMHCICHHE ITYTH, IPOHICHHOTO TOYKOH, BEIYUCIICHHE paOOTHI CHIIBIL.
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Paznen 5. KommiekcHele uncia

1. KoMmiekcHbIE YHciIa 1 UX TeOMETpUYecKast HHTEPIIPETALHs.

2. Paznuunbie HOpMBI 3aITHUCH KOMILICKCHBIX YHCEI.

3. Omnepauuu Hajl KOMIUIEKCHBIMH YHCIIaMH, 3alIMCAHHBIMU B anrebpanyeckoii popme.

4. Onepauyy Ha/l KOMIUIEKCHBIMU YHCIIAMH, 3aIIHCAHHBIMU B TPUTOHOMETPHUYECKOM hopme

Paznen 6. @yHKIINN HECKOIBKUX NEPEMEHHbIX
1. Ilonatue GyHKIMOHAIBHOMN 3aBUCHMOCTH MEX/y HECKOJIBKIMU ITEPEMEHHBIMH.

2. Ilpenen n HeNPepBIBHOCTH QYHKIMH JABYX HE3aBUCUMBIX NIEPEMEHHBIX.
3. HacTHble IPOU3BOJAHBIE (PDYHKLUH HECKOJILKHUX IIEPEMEHHBIX.
4. DKCTpeMyMbI (YHKIHUH JIBYX HE3aBUCHMBIX IEPEMCHHBIX.

Paznen 7. YucnoBble psiabl
1. Onpenenenue unciaoBoro psaa. Cymma psaa. Cxoaumocts psiga. Ilpumepst.
2. UccnenoBanue YUCIOBBIX PSOB HA CXOJUMOCTb.

Paznen 8. lubdepeHimanbtbie ypaBHEHUS

1. TuddepeHunanbHbie ypaBHEHHUS IEPBOTO MOPSAKA: OCHOBHBIC ITOHSTHSI.

2. TuddepeHunanbHbie ypaBHEHHS € Pa3IeIOIIMUICS IEPEMEHHBIMU U OJJHOPOIHbIC
nuddepeHratbHble ypaBHEHHS IEPBOTo mopsiaka. [[puMepsl.

3. Jluneiinsie qudpepeHnnaIbHbIe ypaBHEHUS epBoro nopsaka. [Ipumeps.

4. Jluneiinbie nuddepeHmanbHble ypaBHEHHs] BTOPOTO MOPSAKA C TIOCTOSIHHBIMHU
koadureHTamu.

Paznen 9. Teopuu BeposiTHOCTEH

1. KomOuHaTopuKka: pa3MelIeH s, COueTaHus, [IEPECTaHOBKU. Pa3melienus, coueTaHus u
[IEPECTAaHOBKH C TIOBTOPEHUSIMH. [Iprmepsr.

2. IIpeamet 1 OCHOBHBIE OIpEIeNICHHUs] TEOPHH BEPOSITHOCTEH.

3. Knnaccuueckoe onpeneneHue BeposiTHOCTH. CBOMCTBAa BEPOSITHOCTH, BEITCKAIOLINE U3
KJIACCHYECKOTO ompezeneHus. [Ipumepsr.

4. CraTuCTHYECKOE OIpEe/IeNIeHHE BEPOSITHOCTH, €r0 OCOOCHHOCTH U CBSI3b C KIACCUUECKUM
OIIPE/IENIEHUEM.

5. 3aBHCHMBIC U HE3aBHCUMBIC COOBITHSI. Y CJIOBHBIC M O€3YCIOBHBIE BEPOSITHOCTH.

6. TeopeMbl yMHOKEHHS BEPOSATHOCTEH.

7. TeopeMsl CII0KEHHS BEPOSTHOCTEH.

8. ®opmyna nonHoii BepositHocTu. Popmyna baiieca.

9.®opmyna bepuynnu. bunomuansnoe pacnpenenenue. HauepositHeiiiee qucio
MTOSIBJICHUH COOBITHSL.




10. [pubmmxenHsie hopmysl B cxeme bepuymu (popmyna Ilyaccona, nokasibHast u
HHTErpajbHas Teopemsl Jlamnaca).

11. CityyaiiHble BETMYMHBI U CITydaiHbIE COOBITHS.

12. JluckpeTHbIe 1 HENpEepbIBHbIE CIy4YailHble BEIMYMHBL. 3aKOH paclpeieNeHus ClydaiiHoi
BEJIMYMHBI U CLIOCOOBI €r0 3a/laHus.

13. YucnoBsle XapaKTEpPUCTHKU CIIy4alHBIX BEJINYHH.

14. MaTtematudeckoe o>kufaHue ciydaiiHoi Bennuunsl. Ero cmbicn u npumepsl. CBoiicTBa
MaTeMaTU4eCKOro O3KHIaHHs.

15. lucnepcus u cpenee KBaApaTuieckoe OTKIOHEHNE Cy4aiiHOM BennYuHbI. VX cMbICT U
MpUMepBI BEIYUCIeHUs. PopMyIIbl [U1sl BBIYUCIECHHs Juciepcry. CBOMCTBA TUCHIEPCHH.

16. MaremaTuueckoe OKHIaHHe, IUCIIEPCHS U CpeiHee KBaJpaTHUeCKOe OTKIOHEHUE
YaCTOTBI U YACTOCTH.

17. Baxneiimue pacupeeneHus Cly4aifHbIX BEIMYUH.

18. HopmanbHoe pacnpenenenue. [110THOCTs HOpMaNbHOTO paclpe/ieieHus U ee CBOHCTBA.
DyHKUUSA pacnpeeseHuss HOPMaIbHO pacipeeIeHHON CIydyaifHON BETUYHHBL.

19. HopMupoBaHHO€ (CTaHIapTHOE) HOPMAJILHOE pacIpe/ielieHHeE.

20. ®yukuus Jlamnaca: rpaduk, cBONWCTBa, TaOIUIBI.

21. BeposTHOCTb MONaiaHusi HOPMAJIBHO paclpeleieHHON Clly4aiiHOi BeTMYUHbI B
3aJJaHHBII HHTEPBaI.

22 .BeposITHOCTh 3aJAaHHOTO OTKJIOHEHUS] HOPMAJIbHOM CITy4yaifHOM BETMYUHBI OT CBOETO
MaremMaTuueckoro oxxuaanus. [Ipasuio Tpex curm.

23 3akoH 6onpmmx yncen. HepasenctBo Yebbimena. Jlucnepcus cpeaHero
apu(MeTHUECKOTO.

24. 3akoH 6onbmux uncen. Teopema Ueosiuesa. Teopema bepryin.

Paznen 10. OcHOBBI MATEMATHYECKOH CTATUCTUKH

1. IlpenmeT 1 OCHOBHBIE 3a7]a4M MaTEMaTHYECKOH CTaTHCTHKH.

2. 'enepanbHas U BBIOOPOYHBIE COBOKYITHOCTH Cy4yaiHbIX BennuuH. [lepBuunas o6paboTka
BBIOOPOYHBIX JIAHHBIX TPYMIIUPOBKA, IOCTPOSHHUE TUCTOrPaMMBbl pacHpeleNeHus CIydyalHbIX
BEJIMYHH.

3. Dmmupuueckue uHTerpaibHas u auddepeHunanbHas (QyHKUH pacnpeneieHus. Mx
CBOJNCTBA.

4. BbIOOpOYHBIE YHUCIIOBBIC XAPAKTEPUCTUKHU CIyJalHBIX BEIMYMH (TOYEUHBIC OLICHKH)
JIICHEePCUH, MATEMaTHYECKOT0 OXKUAAHHUS, KOA()(YULIHEHTOB aCHMMETPHH, dKCLeCCca, KOPPEILHH.

5. CratucTuueckue OIEHKH MapaMeTpOB pacHperesieHns (CYIIHOCTh TEOPUH OLICHUBAHMSA):
HECMEIIEHHOCTh, COCTOSITENBLHOCTD, (D (PEKTHBHOCTh OLICHOK.

6. ToueuHble OLEHKH: BBIOOpOYHAs CPEAHss, AUCIEPCHS, CPEAHEe KBaJPaTHUECKOe
OTKJIOHEHHE.

7. ToueuHast OLICHKA TEHEPATBHOMN CPEHEH 10 BHIOOPOYHON CpeTHEN.

8. ToueuHas olLleHKa reHepalibHO qucnepceuu. «McnpaBiieHHbICY» BBIOOPOYHAS AUCTIEPCHUS U
cpeaHee KBaJpaTHIecKoe OTKIOHEHHE.

9. NnTepBasibHbIE OLIEHKU. TOYHOCTH OLICHKU. JloBepUTeIbHAas BEPOSITHOCTD.

10. JloBepHUTENbHBIA MHTEPBAT IS OLCHKA MaTeMaTHYeCKOTO OXHIAHUS IPH U3BECTHOM U
HEHM3BECTHOM O .

11. Pacripenenenue CtbloaeHTa.

12. JloBepuUTENbHBIH WHTEpBal [UI1 OLEHKH CPEIHEKBAAPATUYECKOTO OTKIOHEHUS
HOPMAJIBHOTO pacIpeaeieHus

O0pa3ubl KOHTPOJIBHBIX Pa00T MO TEMaM
Tema Nel. Matpuusl. OnpeaeanTean

1 3 -2 3 -1 1 2 3
1. Jlanet Matpuust A=(0 —1 4 |, B={2 1 ’C:[ 10 2]'
5.2 6 40 N

Beraucnuts: 1) 24 + BC; 2) B"+ 3) A 4)AB+4B;5) B+ 3C.
2. BbIUnCIuTh cienyonme onpeaeIuTent:

SRR
a2 5 I, ©0) 1 2 1 5
1 - 2 -
2 -1 3 4
3. Jlana matpuna: A =(_2 éj Tokasate, uro (41)1=4.
4. OnpenenuTts NpH KakUX A CYLIECTBYET MaTpHLa, 00paTHast JaHHOI:
2 A -1
A=|1 3 4

-1 1 1
5. Haiitu matpuily, 0OpaTHYIO MaTpuiie:

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

Tema Ne2. BekTopnast ainredopa

JlaHbl KOOPMHATHI YETHIPEX TOUEK:
A(1;5-3; 1), B(2; 15 2), C(-15 35 2), D(1; 15 3)
Haiiru:
1) KOOpAMHATHI BEKTOPOB AB, CD,2A4B +3CD ;
2) IuIMHBL BEKTOPOB AC, BD,2BC—34D;
3) ckassipHOE npou3BesieHne BekTopoB AB u AC;

4) xocunyc yria mexay sekropamu BC u BD;

5) NPOEKIMIO BEKTOpa AB Ha HATpaBJIEHHE BEKTOpa CD ;

6) BEKTOPHOE TIPOM3BEICHHE BEKTOPOB AB 1 AD ;

7) momwans TpeyronbHuka ABD;

8) cuHyc yria Meay BeKTopamu AB u CD

9) cMemanHoOe Npou3BeeHne AB - CD-b,tae b=i —2j+4k;

10) o6bem mupamuzst ABCD, aiHy BBICOTBI, OMYIICHHON U3 BEPIINHBI B.

Tema Ne3. AHanMTHYECKasl TeOMETPHS HA IIOCKOCTH
1. laHBI KOOPAWHATHI BEpIINH TpeyronbHuka ABC:
A(3; 2), B(-4; 3), C(-1;-2)
Tpebyercst cOCTaBUTh ypaBHEHHUS:
1) ctopoHsl AB;
2) meauansl AK, IpOBEICHHON U3 TOYKH A;
3) BeICOTBI BM, mpoBeeHHO U3 TOUKHU B.
Crenarb 4epTex B CHCTEME KOOPIHHAT.
2. JlaHo ypaBHeHHMEe KpHBOH 2-ro mopsnka. [IpuBecTH 3agaHHOE ypaBHEHHE
KaHOHHYECKOMY BHY, ONPEIEIUTD TUII KPUBOW, HAUTH €€ XapaKTEePHbIE DJIEMEHTHI.
1) 2x°— 4%~ 12x + 16y — 6 = 0;



2)3x°—6x—y+4=0;
3) x>+ 4y*— 6x + 8y + 5 = 0, x—2y—5=0 — HAlTH TOUKH NEPCCEUCHHS KPHBOH U 3a1aHHOI
npamoit. [TocTpouTs B HCXOHOM cUCTEME KOOP/IMHAT.

Tema Ned4. AHauTHYeCKAsI reOMeTPHsI B IPOCTPAHCTBE

JlaHbI KOOPAMHATHI TOYEK — BepIIUH mupamMuasl ABCD:
A(1;3;6), B(2;2; 1), C(-1; 0; 1), D(—4; 5; -3)
Tpebyertcs:
1) HaifTu ypaBHEeHHUe miI0ckocTu rpanu ABC;
2) COCTAaBUTH ITApaMETPUIECKUE yPAaBHEHHUS NPsIMON A B,
3) cocTaBUTHh KAHOHWYECKHE yPaBHEHUS BBICOTHI mupaMubl DK, TpOBEICHHOM U3 BEPIINHBI

4) HaliTH KOOpAUHATHI TOUKHU nepeceyenus DK u rpanu ABC;
5) naiitu yron f§ Mmexay peopamu AB u BC;

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

Crenarp yepTeX MUPaMH/Ibl B CHCTEME KOOPIMHAT.

Tema NeS. Ipenen ¢pynxumun
Beruucants npenenst:

2 2 4 [o_x -3
1) lim 2x“—=x-10 2) lim 2x“+5x" +4 3) lim X
x>2 x2 43x+42 x>0 353 +2x% 45 0Vx+4-2
22 x—1 2 _
4) lim sin” 6x 5) lim [2);—3] 6) lim 4x° —5x+1
x>0 42 x—o\ 2xX+5 X—>0 3x—x2 -2
o 2x? —x-1)? 8) lim Ax+1-Px+1) g iy L2082
7) lim = 2 X x—0 Xsinx
x>l x” +2x% —x-2

Tema Ne6. [lponsBonnast pyHKIMHU U ee NPUMeHeHUe

1. HaiiTu mnpou3BOAHBIC MEPBOrO MOPsAKA [JaHHBIX (YHKUMH, HCIONB3Ys MpaBUiia
BBIYHCIICHUS IPOU3BOIHBIX:

1))’=2x5_i+i+3\/;; Z)y:\/;.[g3x; 3)y:h17x;
3ox 4-3cosx
4) y = (sin x) 8", X = arcsin 21, 6) y = x + arctgy.
¢ 1
1-4¢2

2. BeruncnuTh npenensl, HConb3ys npasuio Jlonurans:

1 lim_ =Y

2) lim x~sinl.

+3sin?(x=3)° x—0 X
3. IToctpouTts rpaduk GyHKIMH Y = f(X), HCIIONB3YS OBIIYIO CXEMY HCCIIEIOBAHMS:
_ 4x’ —3x
a1

Tema Ne7. HeonpenesieHHbIi ¥ onpeeeHHbII HHTErPaJibl

1. BeraucanTs HeonpeaeneHHbIe HHTErPaJIbL:

x,3 1 . xdx

1) j(3 +\/;7;)dx, 2)I(f I)dx 3) Jﬁ
4) [@x-5)edx: 5) j T3 6) [ 52— .

—4x+8 —5x+6

2. Boruncnuts mommaaps GUrypsl, OrpaHUueHHOM IMHUAMH: Y = 2X — %2 ,y=—

Tema Ne8. KommiexkcHble yncia
1. BoinonaHuTh AeficTBUSA Cl10XKEHUs, yMHOXKeHHs, neneHust ¢ KUz; =2 +3i, 2z =3-2i.

2. Pemuts ypaBHeHHE x?—4x.+5=0. Kopnu n3o6pasuts rpadguuecku paguyc-
BEKTOPaMH.

120

1-i . o

3. Bomonuuts aeiicteus napg K4 z :(f +i'7p anrebpandeckoii Gpopme. Pesynprar
+1

3arucaThb B TpHFOHOMeTpH‘ICCKOﬁ ¥ TIOKA3aTeIbHON (bOpMaX.

4. BwmomHuts  AeifcTBus z=6(cos190° +75in190%) : 4(cos 40° +isin40°) B
TpUroHOMeTpu4ecKkoi popme. Pesynbrar 3amucath B MOKa3aTenbHOM 1 anredpandeckoit popmax.

5. Pemnts ypaBHeHue xt+2=0. Kopnu npezncraButh Bo Bcex Tpex Gpopmax U u300pasuTh
rpaduuecKy paanyc-BeKTOPaMHU.

Tema Ne 9. @yHKIUH HECKOJIBbKHUX NlepeMeHHbIX
1. Haittu nonssii auddepennnan GyHkumn u=cos>(y+y°z" + zx?).
2. Haiitu nuddepennpan 2-oro nopsaka GpyHxumn z=sin(xy* — y%).
3. HaiiTy 9acTHbIC IPOM3BOHBIC OT CIIOXKHOMN QyHKIMH 110 u, v: z = x"V , Tie x = cos*(utv),
y = sin*(u-2v).
4. Haiiti yacTHbIE IPOU3BOJIHBIE OT HEABHOH (DYHKIHH 110 X, Yt e+ (x+y)2 - yz3 =0.
5. MccnenoBaTh Ha 9KCTpeMyM (QyHKIHMIO Z = 72 X 4xy + 9y + 3x— 14y + Y.
6. UccrnenoBats Ha yCIOBHBIH SKCTpeMyM (QyHKLHUIO z = K+ y2 mpu x +y =3 (x>0, y>0)
meronoMm Jlarpanxa.
Tema Ne 10. UncsioBsie psiibl

HccnenoBaTh Ha CXOAUMOCTD YHUCIIOBBIE psiabL:

);3n I )Z(2n+lj

4)522}171 5)2( 1)"n 6)2( " (2n+lj

Pl 4n—1

(G
N Z:2n+1

n=l

Tema Nell. {uddepenumaibabie ypaBHeHHs IePBOI0 MOPsIKa

1. Haiitu obuiee pemenne qudepeHnnanbHbIX YpaBHEHHN:

2
+4
a) y'=y’x+dx+y’ +4, 6) y =¥ .
X
2. Haiitu obuiee pemenne audhepeHInanbHbIX YpaBHEHHN:

a) y'-L=x, 6) y'+2 =
X X



3. Haiitu obuiee pemenne audhepeHnnanbHbIX YpaBHEHHN:
2
a) y'—X=y3lnx, 0) y’+X:2y7.
X x x +4

Tema Nel2. InddepennuanbHbie ypaBHeHUs] BTOPOro MOPsiiKa

—

. Haiitu obmee pemenne quddepeHunanbHpIX ypaBHEHUI:
a) y'=1-2x-x", 6) y" =6cos2x+1.
2. Haiit gacTHOe pemienne quddepeHnnaisHoro ypaBHeHHS:
y'xlnx =y, y(e)=4,y'(e)=1.
3. Haiitn obmiee pemenne nudepeHnInaabHbIX YpaBHEHHN:

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

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

Tema Nel3. Teopusi BeposiTHOCTel U MaTeMaTHYeCKasi CTATUCTHKA

1. B rpynne 16 ctymenTok u 6 cryneHToB. HaliTu BEpOSTHOCTH TOTO, YTO CpPeld YEThIpEX
HayraJ| BbIOpaHHBIX yYalllUXCsl OKa)KeTCsl O/lHA CTY/I€HTKA U 3 CTyJeHTa.

2. Cpenu cotpyaHukoB ¢upmbl 28% 3HaIOT aHMIMHCKUE s3bIK, 30% — Hemenkui, 42% —
(paHIy3ckuil; aHrMiAckuil 1 HeMeukuil — 8%, anrnuiickuil u dpanmysckuit — 10%, Hemenxuit u
(paniysckuit — 5%, Bce TpH s3bika — 3%. HaliT BeposTHOCTB TOro, UTO Cily4aiiHO BBIOpPAaHHBII
COTPYIHHUK (UPMBI: a) 3HACT AHTJMUCKHH WM HEeMELKHii; 0) 3HAeT aHIVIMICKUI, HEMELKUI MK
(hpaHIly3CKHii; B) HE 3HAET HU OJUH U3 IIEPEUHCIICHHBIX A3bIKOB.

3. B mMarasuHe MMEIOTCS B MpPOJaXKe€ OJHOTHMIIHBIEC W3/ENHs, H3TOTOBJIEHHBIE JBYMs
3aBojaMH. 3aBoaoM Nel wusrortoBieHbl 60% H3AENNi, a OCTaJbHbIC M3TOTOBJIEHBI 3aBOJIOM No2.
3aBog Nel B cpenHeM BbimyckaeT 2% Opaka, a 3aBox Ne2 — 5% Opaka. KakoBa BeposITHOCTb TOTO,
YTO KyIUICHHOE B MarasyHe H3/ieJihe OKaKeTcsl OpaKoBaHHBIM?

4. IIpon3BOJUTHCS MCIIBITAHHE NSATU NPUOOPOB, KaXbIH U3 KOTOPHIX BBIXOJMUT U3 CTPOS C
BeposiTHOCTBIO 0,1. Haifti BeposTHOCTH TOro, 4ro XOoTs OBl ABa MPHOOpa BHIAAYT U3 CTPOS IIPU
UCIIBITAHKU.

5. ®abpuka Beimyckaer 70% wu3genuii Bbicmiero copra. Haiitu BeposTHOCTH TOro, 4To B
naptun 13 1000 n3genuii 4ucIo NepBOCOPTHBIX 3aKIIOYEHO MEXay 652 u 760.

6. HaliTn mMaTemaTHYeCcKoe O>KHIaHUe, AUCIIEPCHIO U CpelHee KBaJApaTHIecKoe OTKIOHEHHE
city4aifHON BEJIMUMHBI, 33laHHOM 3aKOHOM paclpeeeHusl:

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

7. HenpepbiBHas citydaifHas BelMuyMHA 3afaHa (yHKLHUEH pacnpeleneHHs BeposTHOCTeH
F(x). TpebGyercs: a) HallTM IUIOTHOCTb paclpeieneHus BeposTHocTed f{x), ©0) Haiitu
MaTeMaTU4ecKoe OXHUJaHHe, AUCIEPCHIO, CpelHee KBAaJpPATHUECKOe OTKIOHEHHE; B) BBIYUCIUTH
BEPOSATHOCTD NONAJaHMs CITy4aiHOH BeanuuHbl B uHTepBai (1; 4); r) mocTpouts rpaduku GpyHKIMU
pacmpezaenenus F(x) ¥ IUIOTHOCTH pacnpeneneHust f{x).

0,rmex <0,
x2
F(x)= g,rﬂe0<xﬁ5,

1, roe x > 5.

Tema Nel4. OcHOBBI MATEMATHYECKOH CTATHCTUKH

Useectarl X, X,,..., X, —pe3ynbTaThl HE3aBUCHMBIX HaOmoleHMi Hajg ciydaiHoi

BEJTMYHHON X.
3aganue

1. CrpynnupoBats 3TH JaHHbIC B HHTEPBAJIbHYIO TaOJIHITY.

2. ITocTpOUTh THCTOTPaMMY, TIOJIMIOH YaCTOT U AMIHPUYECKYIO (QYHKIHIO paclpe/eeHusl.

3. Haiftu 1 mocTpouTh MOy U MEIUAHY.

4. Haiitu HecMelIEHHYIO OIICHKY MaTEMaTHYeCKOTO OXKHIAHWSA W JUCIIEPCHUH CITydalHOU
BEJIMYUHBI X.

5. Haiitn uHTepBajbHbIE OIEHKHM MAaTEMaTHYECKOrO OXKHAAHUS U AUCIEPCUH CIydailHON
BEIUYUHBI X ¢ HAAEXKHOCTBIO ¥ = 0,99 n y =0,95.

4. METOIMYECKHE  MATEPUAJIBI,  OINPEJNEJIIOMUE  TIPOLENYPBI
OLEHUBAHNS 3HAHMM, YMEHNM, HABBIKOB 1 (WJIM) OIIBITA JNESTEJIBHOCTH,
XAPAKTEPU3YIOIHNX 5TAIIBI ®OPMHUPOBAHNMA KOMIIETEHLIMA

Jlekuuy OLEHMBAIOTCA IO TIOCEIIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH TJIaBHYIO
MBICIIb.

IIpakTnueckue 3aHATHS OLEHUBAIOTCS I10 CAMOCTOSTEIBHOCTH BBIIOJHEHHS DPadOThI,
IPaMOTHOCTH B O)OPMIICHUH, IIPABUILHOCTH BBINOIHEHUS.

CamocrosiTennsHass paboTa OICHUBAETCd II0 KAadecTBY M KOJIMYECTBY BBINOJHEHHBIX
JIOMAIIHUX WK KOHTPOJBHBIX paboT, IPaMOTHOCTU B O()OPMIICHUH, IPABUIBHOCTH BBINOIHEHUS.

IIpomerxyTo4Hast aTTecTalys MPOBOAUTCS B (hOpME 3ayera U IK3aMeHa.

Jlnst mostydeHust 3adeta M dK3aMeHa CTYICHT O4HOH (HOpMBbI 00ydeHHs JHOJDKSH B TEUCHHUE
ceMecTpa aKTHBHO MOCEINATh JIEKIUH U IPUHUMATh y4acTHE B 0OCYXKICHUH BOIPOCOB KACAIOIUXCS
M3y4aeMOH TEMBI, BBIIIOJIHUTH M 3AIUTUTH OTYETHI 110 MPAKTHYECKUM 3aHATHSIM.

Jlnst monmydeHust 3aueta ¥ 9K3aMeHa CTYACHT 3a04HOW (opMbl 0OyUEHHUS JOJDKSH HAINCATh
KOHTPOJIBHYIO PabOTy, aKTHBHO IOCELIATh JEKIHUU 1 NPUHUMATh y4acTHe B 0OCY)KICHUH BOIIPOCOB
KaCaroNINXCs N3y4aeMOil TEMBI, BHITIOJIHUTD M 3aIIUTUTH OTYETHI IT0 IPAKTHIESCKUM 3aHSITUSIM.

Kputepun oneHku 3auera M dK3aMeHa MOTYT OBITH MOJIY4YeHbI B TECTOBOH (opme:
KOJMYECTBO  OayioB MM  yJOOBJIETBOPUTENBHO, XOpOIIO, OTIM4HO. g  mosrydeHus
COOTBETCTBYIOIIEH OIICHKH Ha 3a4€Te U 3K3aMeHE 110 KypCy MCHOJIB3yeTCsl HAaKOIUTENIbHAs CHCTEMa
0aIbHO-PEHTHHIOBOM PabOTHI CTYIEHTOB. MTOroBas OleHKa CKIAJbIBACTCS U3 CyMMbl 0QJUIOB MU
OIICHOK, ITIOJIy4EHHBIX II0 BCEM pa3jieslaM Kypca M CyMMBbl OalIOB IIOJIy4EHHOH Ha 3adere |
JK3aMeHe.

Tabmuma 4.1 - Kputepun oneHKH ypOBHS 3HAHHMH CTYJCHTOB C HCIIOJIb30BAaHHEM TECTa Ha
3a4yere M 9K3aMEHE Mo y4eOHO# AUCIMIUINHE

Ornenka XapaKkTepUCTUKU OTBETA CTYICHTA
OTtnnyHO 86-100 % npaBHIBHBIX OTBETOB
Xopomio 71-85 %
Y IOBIETBOPUTEIBHO 51-70%
HeynosieTBoputensHo Memnee 51 %

Ouem(a «3a4YTCHO» COOTBETCTBYCT KpUTEPUAM OLICHOK oT «OTIIUYHO» A0
«YHAOBJIETBOPHUTECIIBHO.
OHCHKa «HE 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLICHKH «HE YAOBJICTBOPUTCIILHO».



KonuuecTBo 6amoB M OLEHKA HEYAOBIETBOPHTEIBHO, YIOBIETBOPUTENIBHO, XOPOILO,
OTJIMYHO OIPENENIAIOTCA MPOrPaMMHBIMU CPEACTBAMH IIO KOJMYECTBY IPABHIBHBIX OTBETOB K
KOJIMYECTBY CIIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kputepun onieHnBaHuUsI KOMIETEHIUH CIEAYIOIHE:

1. OtBeThl HMEIOT MONHBIC pEIICHWA (C NPaBIWIBHBIM OTBeTOM). MX coxmeprkaHue
CBHACTCNBCTBYET 00 YBEPCHHBIX 3HAHUAX OOydalomerocss ¥ O €ro YyMEHHH pelarh
npodeccHoHaIbHbIE 3aJa4H, OLICHUBACTCS B 5 0aiIoB (OTJIMYHO);

2. Bonee 75% OTBETOB HMEIOT ITOJIHEIC PEIICHNUS (C IPaBUIBHBIM OTBETOM). X comeprkaHue
CBHJIETEJICTBYET O JOCTATOYHBIX 3HAHMAX oOydaromierocss W €ro yMEHHHM pelarth
npodeccroHanbHble 3a1a4u — 4 Oaia (Xoporo);

3. He menee 50% OTBETOB MMEIOT MOJHBIE pelleHHs (C NpaBUIbHBIM OTBeTOoM). Mx
COAEPKAHUE CBUJIETENLCTBYET 00 YIOBIETBOPUTENIBHBIX 3HAHUAX OOydaromerocs M O €ro
OrPaHHYCHHOM YMEHHMH pellaTh Npo(eCCHOHANbHBIC 3aadd, COOTBETCTBYIOINHME ero Oymymieit
kBanudukanuy — 3 6aua (yIOBICTBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pEILICHUs C TMpaBUIbHBIM OTBeTOM. MX coziepikaHue
CBHJETENBCTBYET O CHabbIX 3HaHMAX oOydarolmerocs M O €ro He YMEHUM pellaTh
npodeccroHabHble 3aaa4ul — 2 6asa (HeyI0BICTBOPUTEIIBHO).



