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1. HACHHOPT ®OHJIA OLHEHOYHbBIX CPEACTB

Tabmauna 1
Ne | ®opmupyemsie Kontpoaupyem | OneHouynoe
KOMIIETCHIIUH ble pa3aesabl CpeacTBO
(TembI)
JTUCHUILTHHBI
1. VK-1.  Cnocoben  ocymectBiaate  nouck, | 1. Jlumehimas  u | KoHTpoibHas
KPUTUYECKUH aHanM3 W cHuHTe3 HH(GOpMaluH, | BEKTOpHas anredpa pabora
NPUMEHATh CHCTEMHBIA IOAXOA JUI pelleHus | 2.  AHaIMTHYECKasd | Tecr
MIOCTaBJICHHBIX 3a7a4 TeOMEeTPHS
NYK-1.2 - ananmsupyeT 3amady, BblIensisi ee | 3. BBemenue B aHanmm3
0a30BbIe COCTABISIOIINE u
3HaTh: CTIOCOOBI aHAM3a W CHUCTEMaTH3amuu | IuddepeHInaILHoe
Pa3HOPOIHBIX TaHHBIX, OLICHUBATh | HCYHCICHHE QYHKIHH
3¢ GEeKTUBHOCTD MPOLETYp aHali3a Npo0JIeM U |  OJHOM NepeMEeHHON
MPUHATHS pelleHuit B mpodeccnonambHOU | 4.
JIeSTEIbHOCTH Huddepennnanpaoe
YMETh: aHAIM3UPOBATh M CHCTEMAaTU3UPOBATh | HMCYHCICHUE GYHKIUH
pasHOPOIHEIC JIaHHBIC, OLICHMBAThH | HECKOJBKHX
3¢ (eKTHBHOCTD MPOIIEYp aHAIN3a TPOOJIeM U | TIepEMEHHBIX
NPUHATHS pElIeHHH B TpoQecCHOHAIBHOH | 5. Kommexkcusie
JeSITeTbHOCTH qHcia
BIIQ/ICTh! criocobaMu aHam3a u| 6. WnTerpanbroe
CHCTeMAaTH3allid  PA3HOPOJHBIX  JIAHHBIX, | HCYHCICHHE
oreHuBatTh 3QGeKTUBHOCTH Tporeayp ananu3a | 7.  OOBIKHOBCHHBIC
npobjieM W TPUHATHS — pelleHuid B | auddepeHnnansHbe
npodeccnoHabHOM AeATETbHOCTH ypaBHEHHS
NYK-1.3 paccmaTpuBaeT pa3nu4Hble BapuaHThl | 8. Teopus
pellieHnsT 3a/1a4M, OIICHWBAas WX JIOCTOMHCTBA U | BEPOSTHOCTEH
HEJIOCTATKH
3HATh: pa3INYHbIC BAPUAHTHI PEIICHHS 3aJa4H,
OIIEHUBAsI UX JOCTOMHCTBA U HEJIOCTATKH
YMETh: PacCMaTpPHBaTh Pa3IMYHBIC BAPHAHTHI
peLIeHys 3a/1a4H, OIIEHUBAsI MX JOCTOMHCTBA
HEJIOCTATKH
BJIaJICTh: PAa3MYHBIMH BapHaHTAMH PEIICHUS
3a7a4d, OLEHMBAs MX JIOCTOMHCTBA H
HEJIOCTATKH
2 OIIK-1 Cnocoben npumensats | 1. Jluneiimas  u | KoHTponbpHas
€CTECTBEHHOHAy4YHbIe W OOIIEMHKEHEepHbIe | BEKTOpHas anredpa pa6ora
3HaHUsA, METOJbl MaTeMaTHYECKOro aHamM3a U | 2.  AHaIMTUYECKas | Tecr
MO/JICIIUPOBAHHS, TEOPETUIECKOTO U | TeoMeTpHus
IKCIEPUMEHTATLHOTO WCCIIEIOBaHMUS B | 3. BBenenwue B ananus
npodeccnoHabHOM AeSTETbHOCTH u
HOIIK-1.1  nemoHCcTpHpyeT 3HaHMEe OcCHOB | auddepeHaIbHOE
MaTeMaTHKH, (PU3UKHU, BEIYUCIUTEILHOW TEXHUKU M | WCUYUCIIeHHE (DyHKIIUU
IPOrpaMMHUPOBAHUS. OJTHOH TIepeMEeHHOMN
3HaTh: OCHOB  MaTeMaTuKu,  ¢u3muky, | 4.
BBIYUCIIATEITLHOMN TEXHUKH u | Jduddepenunanpaoe
POTPaMMHUPOBAHHS. ucuucieHne GyHKaun
yMETh: JIEMOHCTPUPOBATh 3HAHUS OCHOB | HECKOJBKUX
MaTeMaTHKH, (U3WKH, BBIYMCIHUTENHLHOW | TEPEeMEHHBIX

TEXHUKH U TPOrPAMMHUPOBAHUS




BIIQJICTh. OCHOBaMHU MaTeMaTUKW, (GU3MKH, | 5. KomrmuiekcHbie
BBIYHCITUTEIHHON TEXHHUKHU W | Yucia
MPOrpaMMHUPOBAHUS 6. WuTerpanbroe
WCYHCIICHHE
7.  OOBIKHOBEHHEIE
nuddepeHnnaTbHbIC
ypaBHEHUS
8. Teopus
BEPOATHOCTEN
OIIK-6. Crniocoben aHAIM3HUPOBATH u| 1. Jluweitnas  u | KonTponpHas
pa3pabaThiBaTh OpPraHM3AIMOHHO-TEXHUYECKUE U | BEKTOpHAs anreopa paboTa
SKOHOMHYECKUE IIPOLECCHI € MNPUMEHEHMEM | 2.  AHanMTHYECKasd | Tect
METOJIOB CHCTEMHOTO aHAIIN3a U MAaTEeMaTHIEeCKOTO | TEeOMETPHs

MOJCIIUPOBAHUS
HOIIK-6.1. leMOHCTpUPYET 3HAHUE OCHOB TEOPUH
CHCTEeM ¥ CHCTEMHOTO aHajm3a, JHCKPETHON
MaTeMaTHKH, TeOpUuu BEPOSITHOCTEH u
MaTeMaTHIeCKOM CTaTUCTHKH, METOJIOB
ONTHMHU3AIMA ¥  HWCCIEJOBAHHUSA  OIEPAIHiA,
HEYETKUX BBIYHCICHHN, MAaTeMaTHYeCKOro U
MMUTAIMOHHOTO MOJICTHPOBAHUS.
3HATh: METOIBI TEOPHH CHCTEM M CHCTEMHOTO
aHallM3a, MaTeMaTHIECKOT0, CTATHCTUIECKOTO
U HUMHUTAIMOHHOTO MOJCITUPOBAHUS  JJIA
ABTOMATHU3alUM 3a]ad TPUHATUS PEIICHUH,
aHanm3a WH(PpOPMAIMOHHBIX TIOTOKOB, pacdera

9KOHOMHUYECKON 3¢ PEKTHBHOCTH u
HaJCKHOCTH I/IH(bOpMaHI/IOHHBIX CUCTEM U
TEXHOJIOTHI

YMETh: UCIOJIb30BAaTh METOBI TEOPHUH CHCTEM
W CHCTEMHOTO aHAJIN3a, MaTeMaTHYECKOro,
CTaTUCTUYIECKOTO u HMHUTALHOHHOTO
MOJICJIMPOBaHMS JUIl aBTOMAaTH3alMU 3ajgad
NIPUHATHUA peuenui, aHajn3a
WH(POPMAIMOHHBIX MIOTOKOB, pacuera
SKOHOMUYECKON a¢dhexTrBHOCTH u
Ha/IeKHOCTH WH(POPMALMOHHBIX CUCTEM U
TEXHOJIOTHH
BIaJeTh: METOJIaMH
CHUCTEMHOTO  aHaJiu3a, MaTeMaTHYECKOro,
CTaTUCTUYECKOTO u UMHTAIIIOHHOTO
MOJICIMPOBAHMS JUIsI aBTOMATH3alMK 3ajad
MPUHATHS PELICHHUH, aHanm3a
WHPOPMAIMOHHBIX MIOTOKOB, pacuera
9KOHOMHUYECKOU 3¢ PEKTUBHOCTH u
HaJIeKHOCTH HWH(POPMALMOHHBIX CUCTEM U
TEXHOJIOTH.

TCOpUHU CUCTEM U

3. Bregenue B ananus
u
nuddepeHnuaTLHOe
ucUHCIeHUE PyHKIIUU
OJHOM NEPEMEHHON
4.
Huddepennnanpaoe
ucuucieHne GyHKun
HECKOJIbKHIX
MePEeMEHHBIX

5. Kommnekcusie
qucia

6. HNurerpansHoe
WCYHCIICHHE

7. OOBIKHOBEHHBIC
nmud dhepeHnranbHbIe
ypaBHEHUS

8. Teopus
BEPOSITHOCTEN




2. IPUMEPHBIN NEPEYEHHh OLIEHOYHBIX CPEJICTB

Tabiamnna 2
Ne | HaumeHoBaHue Kparkas xapakrepucruka IIpencraBienne
OLICHOYHOI' 0 OLICHOYHOTI'0 CpPeACTBA OLICHOYHOT'0
cpeacTBa cpeacrsa B ponae

1 | KouTpoabpHas CpencTBo s IpOBEPKU YMEHHIM Komnekr
paboTta NPUMEHSATH MOJYYCHHbIE 3HAHUS KOHTPOJBHBIX

JUISl peLIEHUS 3a/1a4 ONPEEICHHOTO 3aJIaHul 110

THUIIA IO TEME WJIM Pa3Ieiy BapuaHTaM

2 CucremMa cTaHIapTU3UPOBAHHBIX

Tect

3aJJaHUM, TTO3BOJISIONIAS
aBTOMATH3UPOBATH MPOLEYPY
U3MEPEHUS YPOBHS 3HAHUN U
yMeHu# oOy4Jaronierocs

doHg TeCTOBBIX
3aJIaHuN




3. OKA3ATEJIU U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX DTAITAX UX
OOPMUNPOBAHMNS, OIIMCAHUME HIKAJI OHEHUBAHUSA

Tabéanua 3
Iliianupyemble pe3yJabTaThbl YPpoBeHb 0CBOEHMSI OueHouyHoe
OCBOCHHS KOMIIETeHINH HEY/J0BJIETBOPUT | Y/IAOBJIETBOPUTEIbHO XOpo1Io OTJINYHO CpeCTBO
€JIbHO

YK-1. Crioco6eH ocymiecTBIsATh MMOUCK, KPUTHIECKHU aHAIN3 U CHHTE3 HH()OPMAITUH, TPUMEHATh CUCTEMHBIN MOIXO0]] ISl PEIISHHUS TIOCTaBICHHBIX 3a71a4

VYK-1.uy2 - aHATU3UPYET 33124y, BRIJCIASA €€ 0a30BBIC COCTABIISIONIHE

3-UYK-1.2 - 3HaTh: crtocOObI aHaNM3a U | YpOBeHb  3HaHWN | MUHUMaNbHO YpoBeHb 3HaHUA B | YpOBEHb  3HAaHUU B | KOHTPOJIbHAS,
CUCTEMAaTH3aIlIU Pa3HOPOIHBIX | HIKE JIOITYCTAMBIN  yYPOBEHb | 00BeMe, o0Beme, pabota
JAHHBIX, OIEHMUBaTh 3()(HEKTUBHOCTH | MUHUMAIILHBIX 3HaHUH, JIOTIYIIEHO | COOTBETCTBYIOIIEM COOTBETCTBYIOLIEM TecT
mpolenyp — aHanuMza — npoOineM U | TpeOOBaHMIA, MHOT'0 HerpyOBIX OIHMOOK | MporpamMme [IporpamMme nMoAroToBKH,
MIPUHATHS peleHni B | IMENH MECTO [IOATOTOBKH, 0e3 omunooK.
npodecCHOHANBEHON AEATETLHOCTH rpyOble OIMOKH JIOTIYIIIEHO HECKOJIBKO

HerpyObIX OMIMOOK
V-NVYK-1.2 - ymerb: ananmuzupoBats u | [Ipu pewienuu | [IpogeMOHCTpUpPOBaHbL ITIponemoncTpupoBan | IIpogemMoHCTpUpOBaHbI KOHTPOJIbHAS,
CHUCTEMAaTH3UPOBATh pa3HOpOJIHBIE | CTAHIAPTHBIX OCHOBHBIE yMEHHs, | BI BCE OCHOBHBIE | BCE OCHOBHBIE YMeHHs, | paboTa
JaHHbIe, OLEHUBaTh 3()(EKTUBHOCTD | 3a7ad HE | peIIeHbl TUIIOBBIE 33/1a4M | YMEHHs, PELICHBI BCE | PEIIEHBl BCE OCHOBHBIE | TECT
npoleayp  aHaiuM3a  NpoOJieM | | IPOJEMOHCTPHUPOB | C HErpyObIMU OIMIMOKaMU, | OCHOBHBIE 3aJaudl ¢ | 33/1a4d € OTAEIbHBIMU
TIPUHATHSA pelieHuit B | aHBI OCHOBHBIE | BBITIOJHEHBI BCE 33/IaHUs, | HETpyObIMU HECYIIECTBEHHBIMHU
npodecCHOHANBHON AEATETLHOCTH YMEHHA, HUMEIU | HO HE B IIOJTHOM 00beMe | OIIMOKaMH, HEJ0YETAMH,

MECTO rpyosnie BBITIOJTHEHBI BCE€ | BBINOJIHEHBI BCE 3aJaHUs
omunoKu 3aJaHus B TIOJHOM | B TIOJHOM OOBEMe

o0neme, HO

HEKOTOpbIE c

HEJ0YeTaMU
B-UYK-1.2 - Bmagers: cnocobamu | Ilpu pewienun | Umeercss munuManbhbiid | [IpogemonctpupoBan | [IpogeMoHCTpUpOBaHbI KOHTpPOJBHAS,
aHaJm3a u CHUCTEMAaTHU3alluM | CTaHAAPTHBIX HaOop  HAaBBIKOB s | bI 0a30Bble HABBIKM | HABBIKM MPHU pELICHUH | paborta
pPa3HOPOJHBIX  JAaHHBIX, OLEHMBATh | 331a4 HE | pelleHUs  CTaHAApPTHBIX | IPU pelIeHnn TECT




3¢ PEKTUBHOCT, TPOLEAYp AaHaIHu3a
mpoOJieM W TPUHATHS pEUmIeHuH B
poheccCHoHaIbHON IEeATETbHOCTH

MPOJICMOHCTPUPOB
aHbI 0a30BbIE
HAaBBIKH, HAMENN
MECTO rpyObIe
OLINOKH

3amad = C
HELOYETaMU

HCKOTOPBIMU

CTaHJIaPTHBIX 3a/1a4 C
HEKOTOPBIMHU
HEIoYEeTaMut

HECTaHJIApPTHBIX  3aj1a4
0e3 omMOOK M HEIOYETOB

YK-1. CriocobeH ocyIecTBISATh O

CK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 1 CUHTC3 I/IH(I)OpMaLII/II/I, ITPUMCHATH CHCTEMHBIN ITOIXO0 IS PEUICHUS ITOCTABJICHHEBIX 3a1a4

YK-1.y3 — paccMaTpuBaeT pa3iindHbIe BAPHAHTHI PEIICHHS 3a1a4H, OIIEHNBAas NX JOCTOMHCTBA M HEJOCTATKH

3-MOIIK-1.1 - 3HATh: OCHOB | YpOoBeHb 3HaHWN | MUHHMAaIEHO YpoBeHb 3HaHWW B | YpOBEHb  3HaHWH B | KOHTPOJIbHAS,
MaTEeMaTHKH, (U3UKH, BEIYUCITUTEIBHON | HIDKE JIOMyCTUMBI  ypOBEHB | o0beMe, o0beme, pabota
TEXHUKHU U IPOTPAMMHUPOBAHUS. MHUHHMMAaJbHBIX 3HaHUH, JOIMYIICHO | COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM TeCcT
TpeOOBaHMA, MHOT0 HEerpyObIX OIHMOOK | mporpamme IIporpamme MOATOTOBKH,
AMEIN MECTO ITOJTOTOBKH, 6e3 omInooK.
rpyOble OIIMOKH JIOTIYIIIEHO HECKOJIBKO
HerpyObIX OoMO0K
Y-UOIIK-1.1 - ymerts: | IIpu pemienun | [IpogeMOHCTpUpPOBaHbI IIponemoncTpupoBan | IIpogeMOHCTpUPOBAaHBl | KOHTPOJIbHAS,
ACMOHCTPUPOBATH 3HaHUA OCHOB | CTaHAAPTHBIX OCHOBHBIC YMCHHA, | bl BCEC OCHOBHBIC | BCC OCHOBHBIC YMCHMHA, pa60Ta
MaTEeMaTHKH, (U3UKH, BEIYUCIUTEIBHON | 3a1a4 HE | pelLICHbl TUIIOBBIC 33JaUll | YMEHHUs], PEIIEHbl BCE | PELICHbl BCE OCHOBHBIE | TECT
TEXHUKHU U IPOTPaMMHUPOBAHUS MIPOJEMOHCTPUPOB | C HErpyObIMU OIIMOKAaMH, | OCHOBHbIE 3aJadd C | 3afadyd C OTIEIbHBIMU
aHbI OCHOBHBIC | BBIIIOJIHCHBI BCC 3aaHU, Herp}/6I)IMI/I HECYIIECTBCHHBIMHA
yMCHHA, HMCJIM | HO HE B IIOJIHOM O6T)CMC OHII/I6KaMI/I, HECJOo4YCTaMu,
MECTO rpyOsnie BBITOJIHEHBI BCE | BBIIOJIHEHBI BCE 3aaHUS
omunoOKu 3aJaHusl B TIOJHOM | B TIOJHOM OOBEMe
o0neme, HO
HEKOTOpBIE c
HeJ04YeTaMHU
B-HNOIIK-1.1 - Buanmers: ocHoBamu | llpu pemienun | Mimeercss MuHMManbHbIA | [IpogemonctpupoBan | IIpoaeMoHCTpUpOBaHBl | KOHTPOJIbHAS,
MaT€MaTHKH, (1)I/I3I/IKI/I, BBIUHCIIMTEILHON CTaHAAPTHBIX Ha60p HaBBbIKOB JJIA | BI 6330BLIC HaBBIKM | HABBIKM TIIpU PEIICHUU pa60Ta
TEXHUKHU U IPOrPaMMHUPOBAHUS 3a1a4 HE | peUIeHus] CTaHAAPTHBIX | MIPH pELICHUN | HECTAaHOApTHBIX  3a7ad | TeCT
IPOJEMOHCTPUPOB | 33a4 €  HEKOTOPBIMH | CTAaHJAPTHBIX 3a/a4 C | 0e3 oMOOK 1 HEJ0UETOB
aHbI 0a3oBbIC | HEJOYETAMH HEKOTOPBIMU
HaBBIKH, UMenn HeJo4eTaMu
MECTO rpyObIe
OIMMOKHN

OIIK-1 Crnocoben MIPUMCHATh CCTCCTBCHHOHAYYHBIC O6III€I/IH)KeHepHBIe 3HaHHuA, METO/JIbl MATEMAaTUYCCKOI'0 aHaJIM3a U MOACIIUPOBAaHUA, TCOPETUUCCKOTO U

OKCIICPUMEHTAJIILHOTO UCCIIEAOBAHUA B HpO(i)eCCHOHaHBHOﬁ JACATCIIBHOCTHU




OI1K-1 ym1 — JeMoHCTpHpyeT 3HaHUE OCHOB MaTEeMAaTHUKH, (DU3HUKH, BEIYUCIUTEIBHON TEXHUKH U IIPOrPaMMHPOBAHHS.

3-NOIIK-1.1 - 3HATh: OCHOB | YpOoBeHb 3HaHWUW | MUHUMaIIBHO YpoBeHb 3HaHUW B | YpDOBEHb  3HAaHUU B | KOHTPOJIbHAS,
MaTEeMaTHKH, (U3UKH, BEIYUCITUTEIBHON | HIDKE JIOMyCTUMBI  ypOBEHB | oObeMe, o0beMe, pabota
TEXHUKHU U IPOrpaMMHUPOBAHMS. MUHUMAJIBHBIX 3HAHUH, JOIYIIEHO | COOTBETCTBYIOIIEM COOTBETCTBYIOLIEM TECT
TpeOOBaHUA, MHOTO HEerpyObIX OIHMOOK | mporpamme IIporpamme MoATOTOBKH,
AMETU MECTO IIOATOTOBKH, 0e3 OIINOOK.
rpyObie omOKH JIOIIYLIEHO HECKOJIBKO
HEerpyObIX OIMO0K
Y-NOIIK-1.1 - ymerts: | IIpu pemienuu | [IpogeMOHCTpUPOBaHbL ITponemoHncTpupoBan | IIpogemMoHCTpUPOBaHbI KOHTPOJIbHAs,
JEMOHCTPUpPOBaTh  3HAHUS  OCHOB | CTaHAAPTHBIX OCHOBHBIE YMEHHS, | BI BCE OCHOBHBIC | BCE OCHOBHBIC yMEHHUs, | paboTa
MaTEeMaTHKH, (U3UKH, BEIYUCIUTEIBHON | 3a1a4 HE | pelleHbl TUIOBBIE 331a4M | YMEHHs, PEIICHBI BCE | PEIIEHBI BCE OCHOBHBIE | TECT
TEXHUKHU U TPOrpaMMHUPOBAHU MIPOJEMOHCTPUPOB | C HErpyObIMU OIIMOKAaMH, | OCHOBHbIE 3aJadd C | 3aadyd C OTIEIbHBIMU
aHbI OCHOBHBIE | BBITIOJHEHBI BCE 33/IaHUs, | HETpyObIMU HECYILECTBECHHBIMU
YMEHUs, HUMEIU | HO HE B MTOJTHOM O0beMe | OIIMOKaMH, HEJJ0UeTaMU,
MECTO rpyOsnie BBITIOJTHEHBI BCE€ | BBINOJIHEHBI BCE 3aJaHMUs
ommnoKu 3aJaHus B TIOJHOM | B IIOJHOM OOBEMeE
o0BeMe, HO
HEKOTOpbIE c
HEJO0YETAMHU
B-UOIIK-1.1 - pnanmets: ocHoBamu | [Ipu pemienun | Mmeercs MuHMManbHbIA | IIpogemoncrpuposan | IIpoaeMoHCTpUpoBaHbI KOHTPOJIbHA,
MaTEeMaTHKH, QU3UKH, BEIYUCIUTEIHLHON | CTaHJapTHBIX HaOoOp  HAaBBIKOB s | bI 0a30Bble HABBIKM | HABBIKM MPH pELICHWH | paborta
TE€XHHUKH U IPOTPaMMHUPOBaHHS 3a1a4y HE | pelleHnss CTaHAApPTHBIX | MPU pELICHNN | HECTAHAAPTHBIX  3a7ad | TECT
MPOJEMOHCTPUPOB | 3371a4 €  HEKOTOPBIMH | CTaHJAPTHBIX 3a/la4 ¢ | 0e3 OMOOK 1 HEJI0YETOB
aHbI 0a3oBbIC | HEZOYETAMH HEKOTOPBIMHU
HaBBIKH, HAMENH HEJ0YeTaMHU
MECTO rpyObIe
omnoOKu

OIIK-6. CriocobeH aHaIM3MpOBaTh U pa3padaThiBaTh OPraHU3aMOHHO-TEXHUIECKUE U IKOHOMUYECKHUE TPOIIECCHI C MPUMEHEHHEM METOJIOB CHCTEMHOT'O aHalln3a
Y MaTeMaTUIECKOT'0 MOJISIINPOBAHUS

NOIIK-6.1. JleMOHCTpHpYET 3HaHHE OCHOB TEOPHH CUCTEM U CUCTEMHOTO aHAJIN3a, AUCKPETHON MaTEMAaTUKH, TEOPUH BEPOSTHOCTEN U MAaTEMAaTHYECKOU
CTaTHCTUKH, METO/IOB ONITUMH3AIINH U UCCIIEJIOBAHNUS OTIepalfii, HEUETKMUX BBIYHCICHUH, MATEMaTHIECKOTO M MMUTAIIMOHHOT'O MOJIETMPOBAHUS

3-UOIIK-6.1 - 3HaTh: MeTOABI TEOpUM | YPOBEHb  3HaHWH | MUHUMAIBHO YpoBeHp 3HaHWW B | YpOBEHb  3HAaHUU B | KOHTPOJIbHAS,
CUCTEM U  CHUCTEMHOIO  aHAJIU34, | HAXKE JOIyCTUMBI  ypOBEHB | oObeMe, o0beme, pabora
MaTE€MaTHYECKOI0, CTATUCTUYECKOTO M | MUHUMAJIbHBIX 3HAHWH, JOMYLIEHO | COOTBETCTBYIOLIEM COOTBETCTBYIOLIEM TECT
MMUTAIIMOHHOTO MOJETHPOBaHMs JJsl | TpeOOBaHUM, MHOT0 HEerpyObIX omuOoK | mporpamme




aBTOMAaTHU3alMK  3aJad  [PUHATHSA | UMEJH MECTO [IOATOTOBKH, [IporpaMMe nmoAroToBKH,
pemieHni, aHanu3a WH(POPMAIMOHHBIX | TPyObIe OMMOKH JIOITYIIIEHO HECKOJBKO | 03 OmMOOK.
IIOTOKOB, pacueTa SKOHOMHYECKOM HerpyObIX ommboK
3¢ heKTUBHOCTH u HaJICKHOCTH
nH(OPMAITMOHHBIX CHUCTEM u
TEXHOJIOTHH
V-NOIIK-1.1 — ymers: ucnonb3oBath | [Ipn pemenuu | [IporemMoHcTprpOBaHbI [IponemonctpupoBan | [IpogeMOHCTpUpPOBaHbl | KOHTPOJIbHAS,
METOJIbl TEOPUM CUCTEM M CHUCTEMHOIO | CTaHJAPTHBIX OCHOBHBIE YMEHHS, | BI BCE OCHOBHBIC | BCE OCHOBHBIC yMEHHUs, | paboTa
aHanm3a, MaTeMaTH4YecKoro, | 3ajad HE | pelIeHbl TUTIOBEIE 33/Ia4M | YMEHHUS, PEIICHBI BCE | PelIeHkl BCE OCHOBHEIE | TECT
CTaTHCTUYECKOTO W HMMHTAIMOHHOTO | MPOJIEMOHCTPHUPOB | C HETpyOBIMH OIMIMOKaMH, | OCHOBHBIE 3aJ[aud C | 337]a4d C OTJCIbHBIMH
MOJETUPOBaHU JUIsl aBTOMATU3ALUHU | aHbl OCHOBHBIE | BBIIIOJHEHBI BCE 3a/1aHUs, | HETpyObIMU HECYILIECTBEHHBIMU
3a/lad TPUHATUS DPeIIeHUH, aHalu3a | yMEHUs, MMENH | HO HE B TIOJTHOM O0beMe | OLIMOKaMH, HEJ0YEeTaMH,
WH(OPMAITMOHHBIX MOTOKOB, pacdera | MecTo rpyObIe BBITIOJTHEHBI BCE€ | BBIMIOJIHEHBI BCE 3a[aHUS
SKOHOMHYECKOH  A(PQPEKTUBHOCTH W | OMHOKH 3aJaHus B TIOJHOM | B TIOJHOM OOBEMe
Ha/IGKHOCTH UH()OPMAIIMOHHBIX CHCTEM o0beMe, HO
U TEXHOJIOTUH HEKOTOPbIE c

HeJl04eTaMu
B-HUOIIK-1.1 - Bmagetrs: wmeromamu | [Ipu pemienun | Mmeetcs MuHuManbHbIA | IIpogemoncrpuposan | IIpoaeMoHCTprUpOBaHbI KOHTPOJIbHA,
TEOPUHU CHCTEM M CHCTEMHOTO aHAIN3a, | CTAaHIAPTHBIX Ha0Op  HABBIKOB s | bI 0a30Bble HABHIKM | HABBIKH TPU pEIICHHH | padoTa
MaTeMaTHYECKOT0, CTATHCTUYECKOTO M | 3a7ad HE | pelIeHns CTaHAAPTHBIX | MPH pElIeHnH | HeCTaHAAPTHBIX  3a7]ad | TECT
WMHUTAMOHHOTO MOJETMPOBAHUs JUIS | IPOJAEMOHCTPUPOB | 337ad4 €  HEKOTOPBIMH | CTaHAAPTHBIX 3a7ad ¢ | 06e3 OMMOOK 1 HET0UETOB
AaBTOMATH3alMK  3aJa4  TPUHATHS | aHbI 0a3oBbIC | HEJOYETAMH HEKOTOPBIMHU
penieHni, aHanu3a WH()OPMAIMOHHBIX | HABBIKH, AMeNH HEJ0YeTaMu
MOTOKOB, pacyera HSKOHOMHYECKOW | MECTO rpyObie
3¢ (HEeKTUBHOCTH u HAJCKHOCTU | OLIUOKHU
“H(OPMAITMOHHBIX CUCTEM u
TEXHOJIOTUH.




4. IEPEYEHB KOHTPOJIbHBIX 3ATAHUM U NTHBIX
MATEPHAJIOB, HEOBXOJAUMBbIX JIUI51 OHEHKHW 3HAHWH,
YMEHUU, HABBIKOB U1 OIIBITA JEATEJBHOCTHU

4.1. BapuaHThl KOHTPOJbHBIX padoT

Paznen 1. Jlunelinas u BeKTOpHas ajredpa

YK-1. CrocobGeH ocCyIIecTBIsTh MOUCK, KPUTHYECKHH aHAIW3 W CHHTE3 WH(OpMAaIH, MPUMEHSATH
CHCTEMHBI ITOAXO/T IJIsl PEIICHNS TOCTABICHHBIX 3a1a4

NVYK-1.2 - ananuzupyet 3agady, BbIACISS ee 0a30BbIE COCTABISAIOUINE

NYK-1.3 paccMmaTpuBaeT pa3luuHbIE BapUaHTHl PELICHMS 3aJadd, OLEHMBas HX JOCTOMHCTBA H
HEJIOCTaTKH

OIIK-1 CnocobeHn mNpUMEHSTH E€CTECTBCHHOHAy4YHble M OOIICHH)KCHEPHBIE 3HAHUS, METOJbI
MaTeMaTHYEeCKOT0 aHajli3a U MOACIHPOBAHUS, TEOPETUIECKOTO 1 IKCIIEPUMEHTAILHOTO HCCIICAOBAHHUS B
pohecCHOHATPHON NEATENbHOCTH

HOIIK-1.1 neMoHCTpUpYeT 3HAaHWE OCHOB MAaTEMAaTHKH, (QU3NKH, BBIUUCIUTEIBHON TEXHUKH U
[IpOrpaMMHUPOBaHUA.

OIIK-6. CriocoOeH aHanM3UpOBaTh U pa3padaThIBaTh OPraHU3AIMOHHO-TEXHUYECKHE M IKOHOMHYCCKUC
MIPOIIECCHI C TPUMEHEHHUEM METO/I0OB CHCTEMHOTO aHAIN3a U MaTeMaTHIECKOTO MOJIEIINPOBAHUS
NOIIK-6.1. [eMOHCTpUpPYET 3HAHME OCHOB TEOPUU CHUCTEM M CHCTEMHOIO aHain3a, IUCKPETHOM
MaTcMaTuKu, TCOPUU BepOHTHOCTCﬁ H MaTeMaTHYeCcKoi CTaTUCTUKHU, MCTOAO0B OITUMH3AIIMHN H
WCCIICIOBAHUS OTIEPAIIHiA, HEUETKUX BRIYHCICHUN, MATEMAaTHIECKOTO M IMUTAIIIOHHOTO MOJIEITHPOBAHUSI.

Kontpoabnas padora Ne 1

Bapnant 1.
—2 3 5 1
T —1 < 2
1. BeluMCcIHTE ON P e lHTeN:
9 —8 —06 0
—1 1 3 — 4
2. HanucaTs pamvloseHMe BekTopa X Mo Bexropas . o, F> X = {3, 3, -1%; "= 13,1, O} q = -1, 2, 1};
r=4-1,0 2}
3. HafiTH KOCHHYC YVIAa Mes Iy BEKTOPanH _-45 ] ,4(_:‘. ecnn A3 3, -1), B(5,5.-2), C(4,1,1)
4. KomnuanapHel a1 sexkrops & = {3, 3 1}, =41,-2, 1}y, e= §1,1, 1}7

Bapnant X
3 5 4 [V

1. BeluMCcIHTE ON P e lHTeN: -7 -1 8 3 .
2 [+ 9 —1
1 0] —1 2
2. HammcaTe paiNoseHHe BEKTOpa X no mesTopas o, . #> x = {1, -4 4} p= {2 1, -1}: g = {0, 3, 2};

r=4{1,-1,1}.
3. HafiTH KOCHHYC VIIa Mes Iy BeKTOpani _45 H ,‘I(_:'. ecnu A(2 -8 -1), B4 -6,0), (-2 -5 -1).
4. Komnuanaprel an sexkrops = {4, 3 1}, =f1,-2. 1}, e= {2 2 2%7

Bapnaunt 3.

—1 9 5 1
-4 6 2 -2
1. BeluMCcIHTE ON P e lHTeN:
3 7 B8 3
2 ] 1 —1
2. HanmcaTk pailomseHHe BexTopa X no sextopas @, f, > x = {8, 0, 5}, p = {2, 0, 1}: g = {1, 1, O}
r=44,1,2}.
3. HaiiTH KOCHHYC VIIa MeXIy BeKTopaMie _-45 T ‘4(_:'. ecnn A0, 1,-2), B(3,1.2), C(4,1,1).
4. Komnmanapre: an sekrops @ = {3, 1, -1 b= {-2 -1, 0}, c= {5, 2, -1}7



Bapnant 4.

-3 7 9 2

1. Bul4HCaMTE ONpeReniTelk 2 6 4 -2 .
-8 1 0
-1 3 0 2

2. Hanucarts painosesie sextopa X no sextopau p, , r-x = {-1, 7, -d}. p={-1, 2, 1}, g = 12,0, 3};
r=1{1,1,-1}.

3. HaliTi kOCHHYC YT Me® 1Y BEKTOpPAMH AB u AC, ecnn A(-1,2-3), B(-1,-2.4), C(3,-2.1).

4. Komnnanapue an sextopu @@ = {4, 3, 11, b=16,7,4},c=1{2,0,-1}7

Bapunaunr 5.
I 2 3

1. BRIYHCIHTE ONPeIeniTelk 2345 -
3 4 5 1
4 5 1

2. HanucaTts painomenne sektopa X no sextopam P g, rxx = {3, 1, B p=40, 1, 3}, g = {1, 2, -1};
F=142,0 -1},

3. HailTh KOCHHYC YTO2 Me#ly BEKTOPaMH AB w AC, ecnn A(2,1,-1), B(6,-1,-4), C(4.2,1).

4. Komnnawapue an pextopw @ = {3, 21 b= {1,-3,-T}, e={1,2,3}7

Bapuanr 6.
2 3 -3 4

1. BRIYHCIHTE ONPeIeniTelk 2 - 2 .
6 2 1 0
2 3 0 -5

2. HanucaTs pazioskerie sexTopa X no sextopam P, g, #2 x = {6, 5 -14}. p= {1, 1, 4}, g= {0, -3, 2};
F=142,1,-1}.

3. HaliTi KDCHHYC VI Me®TY BEKTOPAMH AB u AE‘, econ A(5.3,-1), B(5.2.0), C(6,4.-1).

4. Komnnauwapue au sextopu = {1, -2 61 b=451,0 1}, c=1{2 -6, 17}?

Bapuant 7.
2 -1 1 0
1. Bel4HCIHTE ONpelendTenk 0 ! 2 -l .
3 -1 2 3
i 1 6 1

2. Hanuearts pailomeHde sextopa X no mestopam P, P2 x = {9 5 5L p= {4, 1, 1}, g= 12,0, -3};
F=1-1,2 1},

3. Habiti kocumye yraa mesay sexropasn A8 w AC, ecan A(0,2,-4), B(8.2.2), C(6,2.4).

4. Komnnanapast mi sextopet & = {3, 7 21 b=1{-2.0,-1},¢=142,2 1}7

Bapuaunr 8.
-4 1 2 -2
1. Bel4HcIHTE onpejeniTenk -4 42 -l .
-3 1 -3
-1 -1 2 -1

2. HanucaTs pasiosenie sextopa X no sextopam @, @, r>x = {8, 1, 12} . p= 11,2, -1}, g= {3, 0,2};
rF=14-1,1,1}.

3. HaliTi KDCHHYC VI Me®TY BEKTOPAMH AB u AE‘, ecan A(-1,-2.1), B{-4.-2.5), ((-8,-2.2).

4. Komnnanapas: mi sextopet @ = 16, 3 4} b= {-1,-2 -1}, e= {21, 2}7
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Bapnaut 9.

-2 3
1. BRIYHCIHTE ONpeIelHTelk 74 2 .
-8 -6 0
-1 1 3 -4

2. Hanuears pamosedne pektopa X no sextopas p, o, #2 x= {3, 3 -1}, p= {3, 1, 0}.: g = {-1,2, 1},
r=1{-1,0, 2}

3. HalfiTi KDCHHYC VIR MERIY BEKTOPaMH AB w AE, ecun A(3,3, -1), B(5,5,-2), C(4,1,1)

4 Komnpanapae on sextopu & = {3, 313 b=1{1, -2 1}, e={1,1, 1}7

Bapnaut 10,
i 5 4 0
1. BeIYHCIHTE ONpeIelHTelk -7 -b s 3 .
6 9 -1
1 0 -1 2

2. Hanuears painosedie sextopa X no sextopas p, o, r2 x= {1, -4 4}, p=1{2 1, -1}, g= 10, 3, 2},
r=1{1,-1,1}.

3. HafiTi KOCHHYC YT MERTY BEKTOPAMH AB u AE‘, ecnn A(2 -8 -1, B{d.-6,0), C(-2,-5-1).

4. Kosnnanapae mn sextopu @ = {4, 3, 1} b=1{1,-2 1} e={2,2 2}7

Bapnant 11.
-1
-4

1. BeI9HCIHTE ONpeIeIHTelk

e = R =]
oo T O T W
|
[

2 01 -1
2. HanwcaTs paiioseHie BexTopa X no sextopas p, , Frx = {8, 0, 5}, p=12,0, l}; g = {1, 1, 0};
r=14,1,2}.
3. HaliTi KOCHHYC VT2 Me#y BEKTOPaMH AB w AC, ech A(0,1,-2), B(3,1,2), C(4,1,1).
4. Komnnanapae on sextopw @@ = {3, 1, -1}, b=1-2,-1, 0}, ¢={5,2,-1}7

Bapnaut 12,

-3 7 9 2

1. BeIMHCIHTE ONpedeIHTelk 2 6 4 -2 .
-8 1 0
-1 3 0 2

2. Hanuears painosedde sextopa X no sektopas p o, #2x = {-1, 7 -4} p={-1, 2, 1}, = 12,0, 3},
r=1{1,1,-1}.

3. HafiTi KOCHHYC YT MESTY BEKTOPAMH AB w AE, ecnn A(-1.2-3), B(-1-24), C[3-2.1).

4 Kosnnauapae o sextopu @ = {43, 1} =167, 4} e= {20, -1}7
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Bapunaunt 13,

|. BEMHCINTE OOpeaeIHTenk

1
2
3

e b3
— L o e
L

4 5
2. Hanwears paanowende sextopa X no sextopam p, f, F2 x = {3, 1L 8L, p=10, 1, 3}, g = {1, 2, -1};
=142,0,-1}.
3. HaliTi KOCHHYE VN2 MERIY REKTOPAMH AB w AC, econ A(2,1,-1), Bi6,-1,-4), C(4,2,1).
4. Kosnnanapae 11 sextopet @ = {3, 2 1}, b=1{1,-3, -7}, e= {1, 2, 3}7

Bapnant 14,

2 3 -3 4

1. BuIYHCIHTE ONpeIelHTelk 2 -2 .
6 2 1 0
2 3 0 -5

2. Hanmeare painoskenue pextopa X oo sextopam p. g, r: x =16, 5 -14}; p=1{1 1, 4}; ¢= 10, -3, 2};
r=1{2,1,-1}.

3. HaiiTi kocHHYC yrna Mesay sexropami 4 AB u AC, ecn A(5,3,-1), B(5,2,0), C(6,4.-1).

4. Komnnawapue an sexrops @ = {1, -2 6} b={1,0 1}, c=1{2,-6, 17}"?

Bapnanr 15,

2 -1 1 0
1. BeIYHCINTE ONpeIeIHTelkL 0 12 - .

3 -12 3

310 6 |1

2. Hanmearts paiiomedde pextopa X no sextopam p, f, 2 x = {9, 5 5l p= 14,1, 1}, g = 12,0, -3};
r=1{-1,21}.
3. HaliTi KOCHHYE VIS MEETY nempaun AB u AE‘ n A(0,2,-4), B(8,2,2), C(6,24).

b=1{-20

4. Komnnawapae i sexrope @ = {3, 7 2} -1}, e=1{22 1}
Bapunaunt 16,
-4 1 2 -2
1. BuIYHCIHTE ONpeIelHTelk -4 42l .
-3 1 -3
-1 -1 2 -1

2. Hanmcate paitomedie sextopa X no sextopaw p, g, rxx = {8 1 12} p= {1, 2 -1}, ¢ = 13,0 2};
r=1{-1,1,1}.

3. HaliTi KOCHHYE VINI2 MERIY REKTOPAMH AB u AE, ecan A(-1,-2,1), B(-4,-2.5), ([-8,-2,2).
4. Komnnawapue an sexropa @ = {6, 3 4} b=1{-1. -2 -1}, e=14{2 1, 2}7
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Bapuant 17.

-2 3
|. BuIMHCIHTE ONpeReldTelL [ 2 .
-8 -6 0
-1 1 3 -4

2. Hammears pawiosense sextopa X no sextopav p, ¢, r: x = {3, 3, -1}; p=13, 1,0}, ¢ = {-1,2, 1},
r=1{-1,02}.

3. HaliTi KOCHHYC VITIa MERTY BEKTOPaM AB w AE', ecnn A(3,3,-1), Bi(5,5,-2), ((4.1,1)

4. Komnnanapust mn sextopst @ = {3, 3,1}, b=1{1,-2, 1}, e= {1, 1, 1}?

BapuaunT 18,
3 5 4 0
|. BEMHCIHTE ONpEREIHTEN -7 -8 3 .
6 9 -1
10 -1 2

2. Hanueats paatosenne sextopa X no sextopam p, , r: x= {1, -4, 4}, p=1{2, 1, -1}, ¢ =10, 3, 2},
r=1{1,-1, 1}

3. HaliTi KOCHHYC VT2 MEIY BeKTOpaMH AB w AC , ecnn A(2-8-1), B(4,-6,0), C(-2,-5,-1).

4. Kosmnpanapew mn sextopu @ = {4, 3, 1} b=1{1,-2 1}, e={2,2, 2|7

BapuanT 19.
-1 9 5 1
|. BEMHCIHTE ONpeReldTelb —4 62 -2 .
7 8 3
2 01 -l
2. Hanucate paanosedie pextopa X no sextopau p, f, F2 x = {8, 0, 53}, p=12,0, 1}; g = {1, 1, 0};

r=1412}.
3. HailiTH KOCHHYC YT7I2 MekTY BEKTOPAMHN AB w AC . ecn A(0,1.-2), B(3,1,2), C(4,1,1).
4. Komnnanapuet auw eextopu @ = {3, 1, -1}, b=1{-2,-1,0},¢={5,2,-1}7

BapuanT 20.
-3 7 9 2
|. BuMHCIHTE ONpeReldTelL 2 6 4 -2 .
-8 1 0
-1 3 0 2

2. Hanweats paitosense sextopa X no extopam p, g, 2 x = {-1, 7, -4}, p={-1,2, 1}, ¢ = {2, 0, 3},
r=1{11-1}.

3. HaliTi kocHHYE VI8 MeXIy BEKTOpaMH AB w AE, ecnn A(-1.2-3), Bi-1-24), (13,-2,1).

4. Komnnanapus mn sextopu @ = {4, 3 1} b=16,7, 4}, ¢=1{2,0,-1}7
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Bapnant 21.

I 2 3
. BeIYHCINTE OnpefeIHTenk: 2345 .
34 51
4 5 1
2. Hanwcats paifoweHie sekTopa X no sektopas P, f, 12 x = {3, 1, 8L, p =10, 1, 3}, g = {1, 2, -1},

={2,0,-1}.
3. HaiiTi KOCHHYC YTI4 Me#IY BEKTOPAMH AB w AC,ecmn A2,1,-1), Bi6,-1,-4), C(4,2.1).
4. Komnnasapue nu sexrope @ = {3 2 1 b=1{1 -3 -7}, e=1{1,2, 3}7

Bapnant 22,
2 3 -3

1. BeI4HCINTE ONpeielTenk: 2012 .
b 2 1 0
2 3 0 -5

2. Hanucate painiosenne sextopa X no sestopam p, g, ¢ x= {6, 5 -4} p=1{1,1, 4}, ¢=10, -3, 2};
r=142,1,-1}.

3. HaliT KOCHHYC VT2 MERTY BERTOPaMH AB w AC, ecnm A(5.3.-1), B(5.2.0), C6,4.-1).

4. Komnnanapue nu sexropes @ = {1, -2, 61 b=11,0, 1}, e={2,-6, 1T7}?

Bapnant 23.
2 -1 1 0
1. BeI4HCINTE ONpeielHTeNb 0 12 - .
3 -1 2 3
301 6 |1

2. Hanweats paaiomedse sextopa X no sextopam p, , k2 x =19 5 5hop=14 1, 1}, ¢= 12,0, -3};
={-1,2,1}.

3. HaliTi KOCHHYC VT3 MERIY BEKTOPAMH AB u AE ecin A(02 -4), B(8.22), C(6,2.4).
4. Komnnanapue nu pexrope @ = (3,7 21, b={-2.0,-1},¢={2,2, 1}7

Bapuant 24,
-4 1 2 -2
|. Bel4HCIHTE ONpeieniTens -4 42 -l .
-3 1 -3
-1 -1 2 -1

2. Hanucats pauiosenne pextopa X no sextopam p, g, rx x = {8 1 12}, p= 11,2 -1}, ¢g= 43,0, 2};
F=1-1, 1,1}

3. HaliTi KOCHHYC VT2 MERIY BEKTOPAMH AB AE, ecun A(-1-2.1), B(-4 -2 5), C(-8 -2 2).

4. Komnnamapiel 70 eektopa @ = 16, 3, 41, b= 1{-1,-2,-1},e=1{2,1,2}7
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Kontpoannas pagora Ne 2

1. Jlns onpenenutens 13 2 _42 BBIYMCIIUTE M, A,
7 3 1
2x—-3y—-52=3
2. Pemmuts cucremy meronom Kpamepa u meronom ['aycca {3x+y—-2z=-1
X—2y+2=06

X—-2y+2=2
3. Pemmts cucremy meroaom ['aycca < 2x+y+3z=3
X+8y+3z=-1
X, +X, —X; +3X, =5
2X, +3X, +6X, +3X, =8
4%, +5X, +6X; +11x, =24
3X, + X, —16x, +18x, =28

4. Pemmmts cuctemy MeroaoM ["aycca

Paznen 2. AHanmuTH4YeCKas reoMeTpust

YK-1. CrocobeH OCyIIeCTBISATh MOWCK, KPUTHUECKHH aHadW3 W CHHTE3 HWH(POPMALUHU, NPUMEHATH
CUCTEMHBIH MOAXO[ 7S pelIeHUs IOCTAaBICHHBIX 3a7a4

NYK-1.2 - ananusupyeT 3a1a4y, BRI e 0a30BbIe COCTABIISIONIIE

NYK-1.3 paccMmaTpuBaeT pa3luYHbIC BapUaHTHl pEICHHS 3afadyl, OLEHWBAas WX JOCTOWHCTBA U
HEJ0CTaTKH

OIIK-1 CnocobeH TpPUMEHATH €CTECTBEHHOHAYYHbIE U OOIICWH)XCHEPHBIE 3HAHUSA, METOIBI
MaTeMaTHYECKOI0 aHaJIu3a U MOAEIMPOBAHUS, TEOPETUUECKOTO M 3KCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
po(heCCUOHATIBHOMN IEATENbHOCTH

NOIIK-1.1 nemMOHCTpUpyeT 3HaHHWE OCHOB MAaTEMaTHKH, (W3UKH, BBIUYUCIUTEIBHON TEXHUKU U
IPOrpaMMHUPOBAHUS.

OIIK-6. CriocoOeH aHaIM3UpOBaTh U pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUYECKHE M IKOHOMHYECKUE
MIPOIIECCHI C TPUMEHEHNEM METO/I0B CUCTEMHOTO aHANIK3a U MaTeMaTHYECKOT0 MOJIEINPOBAHNUS
NOIIK-6.1. JleMOHCTpUpPYET 3HAHWE OCHOB TEOPHUH CHCTEM M CHUCTEMHOIO aHalu3a, AUCKPETHON
MaTeMaTUKH, TEOPHUH BEPOSITHOCTEW M MaTeMaTUYeCKOW CTaTHCTUKH, METOAOB ONTHMH3ALHUU U
WCCJIEIOBAHNS OTIepalyii, HEUETKUX BBIYMCICHUN, MAaTEMaTHYE€CKOTO M UIMUTAI[IOHHOTO MOJIETTHPOBAHMS.

Kontpoabnas padora Ne3
JlaHbl KOOPIMHATHI BEPIIVH NUPAMUIBI
A (3;-1;-1), B(-1;-1;2), C(4;3;2), D (0;-3;5).
a) Haiitu yron ABC;
0) HaiiTu Tiomans rpanu ABC,
B) HaiiTh 00beM mupamuasl ABCD;
') HAWTU JUIMHY BBICOTHI TUPaMUbl, OMyIIeHHOU Ha rpaHb ABC.

2. Nanbl koopauHatel Touek A(3;-1;5), B(7;1;1), C(4;-2;1).
a) COCTaBUTh KAHOHMYECKUE YpaBHEHUSI PAMOU A B,
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0) CcOCTaBUTh YypaBHEHHME IIJIOCKOCTH o, Hpoxozsmend dyepe3 Touky C
MEePIEHAUKYJISIPHO IPsIMON A B,
B) HAWTU TOUYKY NIEPECEUECHUS] IIIOCKOCTH o C MpsMoi AB.

KonTpoasnas padora Ne4

Bapnawnr 1.

1. Hanuears ypasdesue npavoli, npoxogsweii vepes touky (3, -4) napannencuo npasmoit Sx + 2y —3 =0.

2. Hanucats yparHenne npasoii, npoxoasmeii vepes ase rousn A(-10,-13), B(-2.3).

3. Touka P{2-1,-1) cavsur ocuosanmem nepnesausyiapa, onywendoro u3 toasn (3,2 -1) ua noockocts.
CoCTABHTE YPABHEHHE ILIOCKOCTH.

x*x—3 y+2 =-—8
4. HalTH yTon Mesay npasoi = ] =

M naockocTei Sx + 9y + 42— 25 =0,

Jx+3y—-2z-1=0,

5. Haiitu pacctossue ot tousi A(2:-1:3) no npasoit {
2x—3y+z+6=0.
BapuauTt 2.
1. Hanucatk ypasHes e Npasod, npoxotamei vepes touky (-4, 3) napannensio npasoi 2y — 3y — 1 =0.
2. HanucaTs ypasHes e mpasoll, npoxonaueii vepes qee tourn A(-2 0), B(3,6).
3. Touwka P22 3) coyaur ocsopandem nepnengukynapa, onymensore wz roukd O4.1.-2) wa nnockocts.
CoCTaBHTE YPAaRHEHHE MLIOCKOCTH.
x+1 ¥ =z+1
4. HaiiTi yron mesxay opasdoli —— = — = i nnockocteio X + 4y +132-23 =0

—2 0

Bxr—v—-3z-1=0,

5. Haiitu pacctosmme ot tousi A(-4;0;3) no npasoit {
x+v+z+10=0.

Bapnanrt 3.

1. Hanucats ypasHesue mpasoli, npoxogsmeii vepes touky (0, 2) napannencuo npawoii ¥ = 2x + 1.

2. HanucaTe ypasHes e npasoli, npoxogaueii vepes qee Tousn A(-3,0), B(2,5).

3. Tousa P(4,-1,2) coysur ocwosanmes nepnenausynspa, omywensoro uz touss (0,31 wa nnockocrs.

CoCTABHTE YPABHEHHE MIOCKOCTH.

x—1 y-3 =+35

4. HaiiTit yron sesay npasodi — " 3 HockocTsio 3X — 2y + 52 -3 =10.

x+5v—z-11=10,

5. Haiit pacceroanne ot tousu 4({3;5;0) no npasoit {
x—yv+2z—-1=10.

Bapuant 4.

1. Hanucare ypasdesie npasodi, npoxosamedi vepes touky (3, 1) napannencoo npasoii 2y + y — 6 =0,

2. HanucaTs ypasHes e mpasoli, npoxonaueii vepes qee ousn A(3,2), B(5,-2).

3. Touka P(1,1,-3) coymur ocuobannem nepnenausynapa, onymenroro u: toukn (N4,-3.1) wa nnockocts.

CoCTaBHTE YPABHEHHE MLIOCKOCTH.

x—1 y-3 =z+2

0 -2
Ix+dy+3z+1=0
2x -4y -2z+4=10.

4. HaliTi | vIoa MERTY NpAsModi

W nnockocTeio 3x — Ty —2z+7 =0.

5. Haiitu pacctossme ot tousi A 1-1:-5) a0 npasoii {

Bapnaur 5.
1. Hanucate ypasdesue mpasvoli, npoxogsmeii vepes touky (2, 5) napannenwuo opamoii 2v + 3y — 5 =0,
2. Hanucats ypasdes e npasoli, npoxonamedi vepes ase roukn A(1,-2), B(5.4).

3. Touka P(3-4.0) coymur ocHoBanHeM NepneHIHEyaIspa, onymenHoro uz toukd (M6,1,3) wa nnockocts.
COCTABHTE VPABHEHHE MLIOCKOCTH.

x+3 v—-2 =45

3 T u naockocTeio 3x + Ty +92-32 =0

4. HaliTi yron Mesny mpasoi

bx—5y+3z+8=0,

5. HaiitTu pacctosune ot toukn A(-1;-1;7) a0 npasaii
bx+5y—dz+4=10.
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Bapuant 6.
1. Hanucars ypasHesie npasofi, npoxogameii yepes touky (-1, 1) napannensuo apyroil npasoii 2x +y —6 =0,
2. Hanucars ypasnesne npamoil, npoxosuedi yepes ase toukn A(1,-1), B(-2,1).

3. Touka P{-3,4,-1) coysur ocnosasies nepnesgukyaapa, onymensoro w3 toukn ((-2,2 -1) wa nnockocts.
COCTABHTE YpaBHEHHE NIOCKOCTH.

x+1 y+2 z-3

W ockoeTsio X + 3V —52+9 =10
-3 2 -2

4. Hafiti yron mesny  npasodl

3 r—z-6=10
5. Halitu paccrosuue ot touss A(7:-5;1) no npasoit Y !
Ix—y+2:z=0

Bapnaunt 7.

1. Hanueats ypassense npasoli, npoxosawedi vepes touky (2, -1) napannensuo npasoii 6x + 2y — 10 =0.

2. Hanucate ypasHenne npasoli, npoxoasweii wepes qee tousn A(2,1), B(5,3).

3. Touka P(-2,0,1) caymut oceosanies nepnengusynapa, onyuendoro w3 tousn O-3,1,-3) na naockocts.
CoCTABHTE YPaBHEHHE ILIOCKOCTH.

x-1 y+l z-1
S0 -1

4. Hafiti yron mesny npasoi

u mnockoeTsio 3x —2y -4z -8=0.

-y+z-2=0
5. Halitu paccrosuue ot rousu 4(2;1:4) 1o npamoit Xx-y+z i
x=2y—z+4=0

Bapuaur 8.

1. Hanueats ypassense npasoii npoxogsweii vepes touxy (-3, 0) napannensuo npaveii 7x — 2y + 5=10.

2. Hanucate ypasHenne npasoli, npoxossweii uepes qoe touxn A(5, -4), B(-1.3).

3. Touka P(-6,2 3) coywur ocuorannes nepnengukynspa, onywendoro wy touss (03,1} wa nnockocts.
COCTABHTE YpaBHeHHe II0CKOCTH.

:r—l_y—Z_:—ﬂI

3 nnnockoerso X — 2y +42-19 =0.

4. HafiT yron Mesny  npasodl

Sx+y-3z+4=0,
5. Haiiti pacctoamie ot touxi A(-2;0:5) 1o npasioit
x—y+2z+2=0.

Bapuaunt 9.
1. Hanicars ypasHesie npasoli, npoxogamei yepes touxy (3, -4) napannensuo npasoit 3x + 2y -3 =0.
2. Hanueats ypasHeHue npamoil, npoxoaawedi yepes ane toukn A(-10,-13), B(-2 3).

3. Touka P(2,-1,-1) covaur ocuosanies neprenpusynapa, onvigensoro w3 tousi (03,2 -1) va nnockocts.
CoCTaBHTE YpaBHEHHE NIOCKOCTH.

x-3 y+2 =z-8
-1

4. Haiitu yron mescay npasofi i naockocTeio SY+9y+42-25=10.

Jx+3y-2=-1=10,

5. Halitu paccrosuue ot tousu A{2:-1:3) no npasoit {
2x—3v+z+6=0

Bapuant 10,

1. Hanucats ypassense npamoil, npoxoaameii vepes touky (-4, 3) napannensso npasoii 2x — 3y — 1 =0.

2. Hanuecats ypasHeHie npasoil, npoxoaawedi yepes ase toukn A(-2,0), B(3,6).

3. Touska P(2,2.3) coysur ocuosanuem nepnesmusyaspa, onywennoro us toukn (N4,1,-2) na nnockocts.

COCTABHTE YpaBHEHHE NIOCKOCTH.

x+1
-2

=+1
3

4. Hafiti yron mesny  npasodl

i mnockocTeio X + 4y +132-23=0.

=£ =
0
Bx—y-3z-1=0,
5. Halitu paccrosmue ot tousu A(-4;0:3) no npamoit
Xx+y+z+10=0
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Bapnant 11,
1. Hanucats ypasuense npasoli, npoxogaweii yepes touxy (0, 2) napannencuo npavoii y=2x + 1.

2. Hanweats ypasuesue npamol, npoxoasweii vepes ase touxn A(-3,0), B(2,5).

3. Touka P(4-1.2) coysur ocuoranues nepnedgukynspa, onymensoro w3 toukd 0.3.1) ua noockocts.
COCTABHTE YPABHEHHE MIDCKOCTH.

x-1 y-3 =z+3

] H mockocTeio 3X — 2y +52 -3 =10

4. Haiiti yron Mesny npasoi

S5v—-z-11=0
5. Haiitn paccrosune ot tousn A(3;5;0) a0 npasoii x+9) !

x—y+2z-1=10.

Bapnant 12,
1. Hanucats ypasuesue npasoli, npoxogameii yepes touxy (3, 1) napannentoo npamoit 2v + p — 6 =0.
2. HanwucaTh ypasHenue npasol, npoxoaameii vepes ase toukn 4(3,2), B(5,-2).

3. Touxa P(1,1,-3) caymutr ocworamuem nepnengusynspa, onywensoro w3 toukn (N4.-3.1) na nnockocts.
COCTABNTE YPABHEHHE IOCKOCTH,

-1 y-3 z+1

0 -2
Jx+4y+3z+1=0
2y —dy-2-+4=0.

4. HaiiTi 0 yToa Meskly npasod al H NAOCKOCTER 3X -Ty- 2=4+7=0.

5. Haiitu paccrosune ot Tousu A( 1-1;-5) 1o npasoii {

Bapmant 13,

1. HamueaTs ypasHenue opasoil, npoxogamedi vepes touxy (2, 3) napannentwo npameii 2v + 3y — 5 =0,

2. HanwucaTh ypasHenue npasoli, npoxoaameii vepes ase rouxn A(1,-2), B(5.4).

3. Touka P(3-4.0) coymur ocuonanues nepnengukyispa, onywensoro w3 touss (6.1 3) ua nsockocts.
COCTABNTE YPABHEHHE MLIDCKOCTH.

x+3 y-2 z+35
4. Haiiti yron Mesay npasoi =

-3

W mockocTeio S+ Ty +92-32 =0

br—3v+3z+8=10,

5. Hatitu paccrosune ot ousu A(-1;-1;7) a0 npamoii
brx+5y—dz+4=10.

Bapuant 14,

1. HanmueaTs ypasHesue npasoil, npoxogamedi vepes touky (-1, 1) napannensno apyroi npasoi 2 + y —6 =,

2. Hanucats ypaeHesue npasoll, npoxosamedi yepes qoe rousn A(1-1), B(-21).

3. Touka F{-3.4,-1) coysur ocnosasnes nepresguskyaapa, onywensoro w3 toukn (J(-2.2 -1) wa nnockocts.

CoCTaBNTE YPABHEHHE LIDCKOCTH.

x+1 y+2 =z-3
-3 2 -2

4. Halfitu yron sesay opsasofi H ckoeTelo X+ 3y —52+9=10.

3 r—z-6=0
5. Haiitut paccrosume ot Tousn A(7;-5;1) a0 npasoit *t) ’
Jx-y+2z=10

Bapnant 15,

1. Hanwcats ypassense npasoil, npoxogamei yepes touky (2, -1) napannensso npasoii 6x + 2y — 10 =0.

2. Hanucats ypaeHenue npasol, npoxosameli vepes qoe rouxn A(2.1), B(5,3).

3. Tousa P(-2,0,1) cnymut ocrosanmen nepnenaukynapa, onyiensoro w3 touxn ((-5,1,-3) na nnockocrs.
COCTABHTE YPABHEHHE [LIOCKOCTH,

x-1 y+l z-1

5 l u mockoctsio 3x— 2y -4z -8=1(.

4. HaliTi yron sesny mpaso

-y+z=-2=10
5. Hatitu paccrozuue ot tousu A(2; 1:4) no npasoii -y ’
x=-2y—z+4=10.
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Bapuant 16.
1. Hanucats ypassenie npamoil npoxogsuedi vepes touxy (-3, 0) napannensuo npasodi Tx — 2y + 5=10.
2. Hanwcats ypardedie npasol, npoxogswed yepes qee tousm A5 -4), B(-1,3).
3. Touka P(-6,2,3) coymur ocuopanmesm nepnenmnkynapa, onywensoro w3 toukd (N0.3,1) sa naockocts.
CoOCTABHTE YPABHEHHE ILIOCKOCTH.
-1 y-2 =-4

4. Haiitu yron sesay npasofi 5= = HnnockoeTeio X — 2y + 4z 19 =0.

0

Sx+y-3z+4=10,

5. Halitn paccrossne ot rousn A(-2;0;5) 1o npasmoi
x—y+2z+2=10.

Bapnanr 17,
1. Hanueats ypasuenue npasoli, npoxogawedi yepes touky (3, -4) napannensuo npamoit Sx + 2y =3 =0.

2. HanuicaTs ypassenne npamoil, npoxoasued sepes nee tousn A(-10,-13), B(-2.3).

3. Touka P{2-1-1) covmur ocuopaumes nepnengukyiapa, onvigenuoro w1 tousu (N3 2 -1) ua noockocr.
CoOCTABHTE YPABHEHHE LIOCKOCTH.

x-3 y+2 =z-8

] W naockoeThi0 Sx + 9y + 42 -25=0.

4. Halitit yron Mesxny npasob

3x+3y-2z-1=10,

5. Haiitu paccrosuue ot touri A(2;-1;3) 1o npamoit {
2y-3v+z+6=0

Bapuaunt 18,

1. Hanueats ypasuenne npasoli, npoxopswedi vepes touky (-4, 3) napannentuo opasmoii 2x — 3y — 1 =0,

2. Hamucate ypasHeHie npasofi, npoxoasweii wepes aee touxn A(-2.0), B(3.6).

3. Touka P(2,2.3) cnysur ocuopannem nepnesgnkynspa, onywennoro w3 toukn O(4,1,-2) wa noockocts.

CoCTABHTE YPARHEHHE MIOCKOCTH,

‘T+2] =§ = “;l i nnockocteio X + 4y +132-23=0.

4. Haditt yron mesxkny npasol

Bx—y-3z-1=0,

5. Halitn paccroasne ot tousn A(-4;0;3) 10 npasoi {
x+yv+z+10=0

Bapuanr 19,

1. Hanucats yparsenie npamoii, npoxoaaweii yepes touky (0, 2) napannensno npamoii v =2x + 1.

2. HanucaTs ypasHeH#e npamol, npoxonsmedi vepes aee toukn A(-3,0), B(2,5).

3. Touka P(4,-1,2) coymur ocuopansem nepnenmnkynspa, onywensoro w3 tousd (N0.3,1) nsa naockocrs.

CoCTABHTE YPARHEHHE ILIOCKOCTH.

x-1 y-3 =z+5
1

4. Haiiti yron meskay npasofi u mockoetwo 3X — 2y + 52 -3=10.

Sy—-z-11=0
5. Haiitu paccrosuue ot tousu A(3;5;0) no npasoit A+2y !

x—y+2z-1=0.

Bapuant 20,

1. Hanucats yparsenie npamoii, npoxoaaweii yepes Touky (3, 1) napannentuo npamoil 2x +y — 6 =0.

2. Hanweats ypansedie npasol, npoxogswedi yepes npe ousn A(3,2), B(5,-2).

3. Touxa P(1,1,-3) coymur ocuosanmem nepnenamkynapa, onymenroro w3 toukn (N4.-31) sa naockocts.
CoOCTABHTE YPABHEHHE LIOCKOCTH.

x-1 y-3 z+2

i nnockocTsio 3X— Ty —22+7=10.
0 -2

4. HaiiTil 1 YTOn Mekay npasod

Ix+4y+3z+1=0.

5. Haiitu paccrosuue ot tousiu Al 1-1;-5) a0 npamoii
2x—dy-2=-+4=10.
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Bapnanr 21.

1. HanmcaTe ypasHeHie npasoi, npoxosamei vepes ouky (2, 3) napannensuo npamoii 2y + 3y — 5 =0,

2. HanwcaTe ypapHenne npasofi, npoxoasmedi yepes gpe ousu A(1,-2), B(5.4).

3. Touka P(3,-4.0) coysour ocuopannes nepnengukynspa, onywensoro ui tousn (6,1,3) na nockocte.,
CoCTRBHTE YPABHEHHE IOCKOCTH.

4. HaliTe yron smexay npasof I E 3 =2 _32 = ”|+15 0 nAockoCTe 3x 4+ Ty +92-32 =0,

6x-5v+3z+8=0,

5. Haiitu paccrosmie ot Toukn 4(=1;-1;7) o npamoii ][
bx+5y—4dz+4=10.

Bapmant 22,

1. Hanucate ypassenue npasoli, npoxogamed vepes touky (-1, 1) napannensuo apyrofi npasoii 2x + v — 6 =0.

2. HanucaTs ypaeuedne npssol, npoxogsweii vepes ase tousn A(1-1), B(-2,1).

3. Touxa P{-3.4,-1) coysur ocnosannes nepnesgusynspa, onymenaoro w3 tousn ((-2.2 -1) wa nnockocte.

CoCTABHTE YPaRHEHME LIOCKOCTH,

x+l wy+2 =-3
4. Haliti yron ey npasobi = =
-3 2 -2

umockoeTeio ¥ + 3y —52+9 =10

Ix+y—-z-6=10,
5. Hatitu paccrosuie o1 Touku A(7;-5;1) a0 npamoil
Jx—y+2z=0.

Bapnant 23.

1. HanucaTe ypasHenie npasoil, npoxosameii gepes touxy (2, 1) napannensno npasoi 6x + 2y — 10 =0,

2. HanwcaTe ypapHesnne npayof, npoxoasmedi yepes gpe tousn A(2, 1), B(35.3).

3. Touka P{-2,0,1) coysur ocuopaunes nepnengukynspa, onyiennoro w3 touk ({-3,1,-3) na nockocte.,
CoCTABHTE YPABHEHHE [IOCKOCTH.

x-1 y+1 =z-I

4. Haiimi yron sMesay npasofi - 0 |

w mnockoeten 3y -2y -4z -8B=10.

-y+z-2=10
5. Haiitu paccrozmne ot Toukn 4(2; 1;4) no npasoi *-y X
¥x-2y—z+4=10

Bapnant 24.

1. HanmcaTe ypasHenie npasoi npoxogsmeii yepes touky (-3, 0) napanentuo npasoii Ty — 2y + 5=10.

2. Hanweate ypaeHenne npasofi, npoxoasmedi yepes gpe tousu A5, -4), B(-1,3).

3. Touka P(-6,2.3) coysour ocuopannes nepnengueymapa, onywensoro uz touss {0,3,1) na nockocre.,
CoCTRBHTE YPABHEHHE [IOCKOCTH.

-1 y-2 =-4
4. HaiiTi yron Mesay npasoi =2 = W nnockoetsw X —2y+4z-19=0.

0

Sx+y-3z+4=0,
5. Haiitu paccrosmie ot Toukn A(-2;0:5) 1o npamoii
x—y+2z+2=10.

Paznen 3. Beenenue B ananu3 u qudpepeHnnanbHoe UCHUCICHUE PYHKITUU OTHON
MIEPEMEHHOU

VK-1. Croco0GeH OCYIIECTBIATh MOUCK, KPUTHYECKMH aHAIM3 U CHHTE3 HHGOPMAIIUH, MPUMEHSThH
CHCTEMHBIH MOXOJ IJIs1 PEIISHUS MTOCTABICHHBIX 32124

NYK-1.2 - ananmuzupyer 3aaa4y, BeIIENsIS ee 0a30BbIe COCTABIISIONIHE

WYK-1.3 paccmaTpuBaeT pa3jiMyHbIE BapHaHThl PEIICHUS 3ajaud, OLCHUBAs HX JOCTOMHCTBA U
HEIOCTaTKH

OIIK-1 CnocobeH TPUMEHATH €CTECTBCHHOHAYYHbIE U  OOIICHMHXCHEPHBbIC 3HAHUS, METOIbI
MaTeMaTUYECKOT0 aHau3a U MOACIUPOBAHUS, TCOPETUUECKOTO U IKCIEPUMEHTAILHOTO UCCIEIOBAHUS B
po(heCCHOHAIBHOM IEATENbHOCTH
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HOIIK-1.1 neMOHCTpUpYeT 3HAHWE OCHOB MATEMATHKH, (U3MKU, BBIYMCIUTENLHOW TEXHUKH H
POrPaMMHUPOBAHUS.

OIIK-6. CniocobeH aHanM3UpPOBaTh U pa3padaThIBaTh OPraHU3AIMOHHO-TEXHUYECKHE M IKOHOMHYCCKUC
MPOLIECCHI C TPUMEHEHNEM METOI0B CUCTEMHOTO aHaJIM3a U MaTEMaTHYEeCKOTO MOACITUPOBAHUS
HOIIK-6.1. JleMOHCTpUpyeT 3HAHHWE OCHOB TEOPHH CHCTEM M CHCTEMHOTO aHaju3a, AUCKPETHOU
MaTeMaTHKH, TEOPUU BEPOATHOCTEH M MaTEeMaTHYECKONW CTAaTHCTUKH, METOAOB ONTHMHU3ALUU U
MCCIIEIOBAHUS ONepalyii, HEYeTKUX BEIYUCICHUH, MATEMaTHUECKOTO M UMUTAIIMOHHOTO MO/ICITMPOBAHHS.

KonTpoubnas padora Ne 4

Bapuaunt 1.
Hafiti npemensi.

. X —5x+6 . X —5x+6 . xT —S8x+6 . x*
Llm——1--— 2 lm——— 3 lim— — 4 lm——.
=2 10 —Tx+ x~ =5 10— Tx+ x~ === 10— Tx + x~ =0 fe? 3111

limw. &. Iim{w.l"_r: +3x+4—x|'rxl+x+1}. 7. lim
r—s= zx _ 3 r—e T—+i) Jx
Ixal

. x+2
8 lim
’—"‘(I+3]

sinioox )

LA

Bapuaut 2.
Hafiti npegens.

. xt—9x+8 _ x? -9y +8 . oxt—9x+8 ) xt—2—1
L lm —— 2 lim — 3 lm—---= 4 lim——
=0 —9x —x” w0 ) —9x — x” =10 -9y —x~ S R S
e 2 3 in’ 2x+ 7
5. limu. 6. Iirn(a.l"x‘ +5x —/x’ +_¥J. 7. Iims:"izx. E lim| —— .
e 3x—4 e =0 3x” cos 2x ==\ 2x+3
Bapuaur 3.
Hafiti npemens.
> _ z _ - 3 _ - r.
1, Em X 32, o X BXI2 gy BRHIS e ¥
=2 x~ + 8Bx —20 a0 x7 4 By — 20 == x5~ + Bx—20 =0 fx? 42
sin? = x
5 — —l
3 3 . . — 23z
5. limi. 6. Iim{w.l".r‘ + dx —-u"_r' +x— I}. 7. IJ.m—__,S. & lim X
x—s |I.T1 _'I _ ¥ K ==l x—=| oy 4 3
Bapnanr 4.
HaiiTi npegens.
- ] _ 2 _ ] 2 _ x _
1 m =X F3X5 o g, X AT g g TF FIXT L, VX 42
=l 2x" +x—3 r_.; 2xT +x-—-3 == 2x" +x—3 x—=1 x -1
h rg: x Zal
Ix? +4 - 2-f3x e _ 5 . 2x+2)\7
5. lmn J_ .t’:.lim{ x” +5x—x). 7. Iim 15 B lm| ——
T 1 -2x r—= x—=0 Fy- ==\ Ix+ 3
Bapunaut 5.
Haiimi npegensl.
. 3x —x-2 . 3xT —x-2 . 3xT —x-2 . oAlxt =1
L lim————— 2. lim —————. ilim—————— 4 lim—
=l 2xT 3y x—3 . %21“ +x—3 =2 x" +x—3 =1 fx —1
arcsin’ X Ixed
slim—e=3 6 limle—F —3x+2) 7 lim——3 & lim{ 2X*2)
== J25x + 7 —6x T =0 Jygin 2x a—=| x4+ 3
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Bapuaur 6.
Haiita npenens.

]_Iime:_dx_l. T 5x: —4_1'—]_ 1 lim Sx” —dx -1 4l u' -8
=l 3x- —2x -1 _t_._% Ix —-2x-1 =3yl _ 2y 1 1-4 -g"_ 2
2 lf 3 2 = =2 __5
5. limu. 6. |iIIl{ﬂJr-=|x1+5_t'+El—'-.||r4.1"—3_1'+2]. 7. limM.
== Jxt-1-2x i =5 x* 25
) 21_3 Ixaed
8. lim
1-'=( 2x+4]
Bapuaur 7.
Haiimi npeneiii.
. 2x" —Tx+6 . 2xT —Tx+6 . 2x" —Tx+6 Vxt —125
1. Ilrrl———i——————————- 2. IuT] —_— - 3. llrtl———;——————————- 4. 1 -
—23x —2x -8 et 3x? - 2x -8 = 3x? —2x -8 sy 5
lf 3 ]
5. lim 8x +5x +6x_ Ilmt-fdt +3x — -.I'Iﬂlt' —x+|l 7. llmM
== J4x* -3 -4x =2 x*—4
. (2x-5)""
8. lm
in(23)
Bapunaur 8.
Haiimh npeneie.
4x? —=5x -6 . 4x? -5x-6 4x* =5x -6 CoAxt+4-=2
1. lim———_ 2. Im ————— 3. Im————. 4 IIm——n—.
—~2 x' _Bx+12 = p” By +12 =yt _fy+12 *"*°1|||x1+lﬁ—4
20x —+/16x* + 92 3 in*2
5. Tim — Al 1im{ 4x'+5.t+?—2x]. 7. lim ——
== Yix+x® +5x = =0 3x 1gx - cos 2x
) 21_3 2rad
8. lim
in( 223
Bapuaur 9.
Haifiti npenens.
6bx' —x—5 . b6x'—-x-5 . bx  —x-5 . AxT+8-3
1. I1m— 2 lm— 3 lm— 4 Im—
=1 Tx* —4x -3 x_.-i Tx™ —d4x -3 =Ty —dx -3 — L1 e3_8
F Ix-4d
5. lim Tx — 3x + 2527 I1m(2x—-,|'41" —Exl Ilm_t' cig®3x. 8. llm( 61_3)
== Yl+x® +4x e bx -2
Bapmaur 1.
Haiimi npegensi.
3xt +4x-7 . 3xt +d4x-7 o 3xt +dx -7 CoAxt+T7 -4
i m——_ 2 Im—— i lm——————— 4 lIIm—.
=~ 4x? —13x+9 _t_.% dx- —13x+9 re=dx” —13x +9 =3 [x? 427 _6

Ixed

1 3 _ _
5. lim Xt V8Y + 7x .a.1m1[Jf+ﬁ_r+?—x] 7 lim = 053% g i (32X =3
T—=x |II-4_T1 + Ty —Tx e x—+l} 2= ==l Sy 4 4
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Bapuaut 11.
Haiimi npegens.

Ilim3x1—l4x+lﬁ > lim 3x° —14x+16 \ Il.m3_r1—l4x+1ﬁ o lim x
Ca2 2 4 5x—18 ',,4-;_ 2% +5x =18 == 2x 4+ 5x—18  =—0ifyi+3_3f3

.'IIII 3 2
s i VI e Va0 7 hm Y g 1im(3x_?]

== 2y - u'[‘:"-‘xl +5x r= =0 | —cosdx X

x
=44
2

Bapuant 12,

Haiimi npegens.

. Sx*_ld4x+8 _ 5x7 _14x+8 57 _14x+8 A -3

Llim—————— 2 lm————— 3 lm——— 4 lim—————
—=14x" —13x+10 t_.; 4x- —13x+10 —=4x" —13x+10 =3 x-3

]-||I 3 2 —
5. lim 64x” +6x +I. B. lil'l'l('ur_'t'1+x+2—'\f.1‘:—_\‘—2). 7. Iimﬂ.
== Ix—ofxt 4+ 2x S =0 4x”
WE T
5. lim
=-'=( 5x+1]
Bapuaut 13.

Haiimi npenens.
. 2x*-3x-9 . 2x*=-3x-9 . 2x*-3x-9 . X
lim————— 2 lm————— 3 lim————— 4. lim———
=3yt _Tx+12 =iyt _Tx+12 ==y _Tx+12 —~0iy+8-2

msffj -x)

L} i} 2

5. lim ”@”1 +8 +J4f e timfxT s v a1 -3 —2x) 7 lim

== «.|"3_\" +1- Jx‘ +1 = =4 X

. f3x+4 e
% lm

=-'=( Sx+ I]
Bapuaut 14.
Haiimi npegens.

2T —Tx+3 C 2xt —Tx+3 Do 2xt—Tx+3 . Ax+7-2
L lim—————— 2 lim———— 3 lm——————. 4. Im———.

=1 x° —Bx+15 =5 x* —Bx+13 == x> — By +15 =l  x—]

I

) 3 7 1 1 z y! - - ) ffg—{l +.I'}
5 llmJ x +1 +Jx A . 6. lim(-u'rx‘+4x—-u'rx‘+l\'+5}. 7. lim

= JI -x° —J_TE +2 = = X

[ 3x+4\
8 lm .

r-‘=( 3x+12
Bapuaunr 15.
Haiimi npegens.

. 3xT —Tx-6 . 3x  —Tx-6 . 3x —Tx-6 C Yx+27-3
L im— 2 lm—-— 3 lm— 4 lm—

=1 x° —Ox + 18 =6 x° — Oy + 18 ==y Oy 4+ |R —0 x

. .
7 s5in- — =3
—4J16x° 3 3 . L (dx+dne

3. limz’T 16x +5. 6. lim(m'r_t" +ﬁ.\.‘—J.\"—2.1‘+1). 7. lm— 2 . B lim rr

[ 3—21 =z " rg'a_x A 4x+1
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Bapuant 16.
Haiiti npepens.

. dxt =1T7x+15
1 lm——-
=1 Fy” _ Iy -9

Bapuaur 17.
Haiiti npegens.
. 5x" —16x+3
1. lm————.
=3 2x7 —5x -3

3. lim

4x" —17x+15
Slm—
el 2%7 —3x-9

6. Iim( Ox? +6x+7 - 3_\.'}.

K—x

5x7 —16x +3

D lm ————
,,_..-% 2x  —5x-3

Tx —+25x> —10x +

F—ez

5-3x

) _T+5 2xad
g lim
I-'={3+_'r]

Bapuaur 18.
Halimi npepene:.
3x" —14x+8

1. |iITI_r—_
=4 2T —1lx+12

Tx —dx” +5x

5. lim
I—=x

Yo _27x°

Bapuaut 19,
Haiiti npepens.

. 5xT =23x+12
L Im—-—

=i 2y _Tx—4

N3t +2—x
Yx' =1 -

5 lim

X—+T

Bapuaut 20,
Haiiti npepens.

. 2x?T—9x+4
L lm——.
4 3y —Bx -6

¥
oo A +x—x
5. lim

K=z

Ixr - 14x+8

S
x—-;lT —1lx+12

6 limlf16x* + Bv—7 —4x)_

6. |im[4x ~J16x" —6x+ 5}.

X—+Z

2% -9y +4

- lm ———
et 3y —Bx —16
3

]. 6. Iim(3x—~.,l'91'3—lﬂx+5J. 7. lim

. 5T =23x+12
2 lim —— =T =
,1_.-‘: 2y —Tx—-4

4x" —17x+15
. I.“-II—.
== Ty” _ 3y -9
P
£ 3

7. lim _ :
=0 P ygin 3x

5x —16x+3
== Jy" —5x -3

x=10

4 Im ——=-:
—=0yx+17 -3

_ [dx+5\1
8 hm .
I-*=(3+4_\']

X

4. lm——-
=0 x+64 -4

. ¥
sin” 2x

=0 2y arcsinix

3x* —14x+8
. ]In__'—.
==y —1lx+12
gt
£ 3

7. lim

3 lim Sx  —-23x+12

=z Iyt _Tx—4

7. Iim

6. lirn[:«.|'r‘3v‘x1 +Tx —9x% + x]. 7. lim

=

-l
x—==36

(" +5
- _8 lim -
=0 Sxsin 3x e B

arcsin” 2x

=0 Fv” arccos 3x

lim Yx+100-4

r+4

2x* —9x + 4 C 3-4lx
SAm—— 4. lm .
== 3x* _8x—16 89 _ [y
¥ 2xal
arctg ™ 3x

> .
=0 ¥~ ArCCOs3x
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Bapunant 21.
Hafimi npeaene.
. Txt —6x—1 . Txt —6x-—1 . Tx —6x-—1 . Afx-1-3
L lim— . lim— 3 lim— 4 lim—
==l JIx° —2x—1 :_.-% 3x —2x-1 e ey L | ==y — 10

3 f 3 2 . 3
5. lim S27X +%5"' ik Y lim(Jlﬁxf +25x—Jlﬁxl+1]. 7. lim 2SI 2X
= EI—J_T‘ +x+1 = =0 | — cos3x
_ f2x—ayT
8. lim .
=-'=( I+ 2x )
BapunanT 22,
Hafimi npeaene.
Clim S TXl L 8 o Txol B o Tx ol
1 2x? —x—1 el 237 —x -1 e= 2x? _x—1 =1 fx 1
V125x —100x* + 3; S 5 ) rel 2
S tim 125 0% +3X 6 timlV25x o 1ix — 2557 1 x) 7 lim ZEE X
= 3x— Jx' +2x = -0 ]| —cosdx
_ fAx—4N\T3
8. lm .
-f-*=[ 1+ 4x
BapunanT 23.
Haiiti npenens.
. Bx? _5x-3  8x? _5x-3 . Bx? —5x-3 xdx =y
L lim————. 2 lm ——— 3 lm———. 4. lm——.
—1 2x? _2x et 207 —2x —= 2y _2x =1 fx 1
WI25xF —75x% £ 3 S = rer
5. lim * Y X . 1irn[J25x- +14x —+J25%7 +2_»..-). 7. lim 28 2%
= Ix—ofx +x - —~0 | —cosBx
C [Ax+4N\ 5
8. lm )
== | +4dx
Bapuanr 24.
Haifiti npenensl.
2 2 2 x
i Iimgx1—2x—‘? " Iirnng_l!._?. a lim'}xT—Ex—?_ 4 lim x +?—3_
a—l 3x° —2x—1 _1_..-'3 3x- —2x—1 = 3x- —2x—1| x—l Ax-
oAt +3x —x . - . ) sin 3x
5 lim——— . & Ilrn(—\.erEx' + 25x —-'.I'I3E|x' +x]. 7. hm—.
= [ rdxss = 0 fx+3 -3

_ {3xr 42\
8. lim| ===
== 1+ 3x°
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KonTpoasnas padora Ne 5

2
1. lim -~ X6
>33x° +8x-3

X—>0

2 Iimﬂ
>3 /3x -3
4 3

3 Iim3x +5x° +1

x>0 3x? —2x*

X—00

4. Iim1—cos10x

X—0 (GZX _1)2

3x%+2

5 lim 2x% —3x+4
ool 2x2 —3x—1

6. Iim(\/x2 +3x—5—/x? +4)

X—>0

. 7% -1
7. lim———
x=0 2x —arctg3x

8. Hatitu Touku pa3pbeiBa (PYHKIIMH, OIIPESACIUTD TUIT Pa3pbiBa
x* -1, x<-2
3X, -2<x<1
X3 +2, 1< X

Paznen 4. luddepennnanbaoe ucuncienne GyHKIIMH HECKOJIBKUX MEPEMEHHBIX
YK-1. CrocobeH OcCyIIeCTBISATh IMOWCK, KPUTHUECKHH aHaln3 W CHHTE3 WH(POPMALUU, NPUMEHSATH
CHCTEMHBIH MOAXO/ IS pelIeHUs IOCTAaBICHHBIX 3a7a4
NVYK-1.2 - ananuzupyer 3agady, BeIAEIsS e 0a30BbIE COCTABIISIOLINE
NYK-1.3 paccMmaTpuBaeT pas3iuuHbIE BapuUaHThl pPELICHHS 3a7add, OLEHHBas HX JOCTOMHCTBA H
HEJIO0CTaTKH
OIIK-1 CnocobeH mUpHUMEHSTh E€CTECTBEHHOHAY4YHblE W  OOIICHH)KCHEPHbIE 3HAHUS, METOMBI
MaTeMaTHYECKOTr0 aHajIu3a U MOAEIUPOBAHUS, TEOPETUIECKOTO M 3KCIIEPUMEHTAIBHOTO HCCIIEOBAHMS B
po(heCCHOHAIBHOM IEATENbHOCTH
NOIIK-1.1 neMOHCTpUpYET 3HAHME OCHOB MaTEeMaTHKH, (QU3UKH, BBIYUCIUTEIBHON TEXHUKU U
IPOrpaMMHUPOBAHUS.

OIIK-6. CriocoOeH aHaIM3UpPOBaTh U pa3padaThIBaTh OPraHU3AIMOHHO-TEXHUYECKHE M IKOHOMHYCCKUC
MIPOIIECCHI C MPUMEHEHNEM METO/I0B CUCTEMHOT0 aHAIN3a U MaTeMaTUYECKOT'0 MOJIEINPOBAHHUS

NOIIK-6.1. JleMOHCTpUpPYET 3HAaHWE OCHOB TEOPHMH CHCTEM M CHUCTEMHOIO aHalu3a, AWCKPETHON
MaTeMaTHKH, TEOPUU BEPOSTHOCTEH M MaTEeMaTHYECKOHM CTAaTHCTHUKH, METOJOB ONTHMHU3AIMU U
WCCIIEIOBAHNS OTI€PAIHiA, HEUETKUX BBIYUCICHUI, MATEMAaTHIECKOTO M IMUTAIIHIOHHOTO MOJIETUPOBAHHS.

Kontpoubnas padora Ne 6
1. Haiitu mpou3BoaHbIe QYHKITHIA
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3
y =e . cos(v/X); y:ﬂ;

arctg 241
X

2. Byraucints IMpCaciibl, UCIIOJIB3YyA IIPABUIIO Jlonnrans

3x® +2x% —4x -1 3 _3¥2

lim TR lim >
x>l x® —X°—x+1 X2 Ini5—x )

3. Haiitu yacTHbIE MPOU3BOIHBIE MIEPBOTO MOPsAKA QYHKIUA — Z = ycos(2x2 + xy3)

4. HaiiTu 9acTHBIE IPOU3BOIHEIE BTOPOTO MOPSJIKA U, U U}, OT GYHKIUH
u= In(3eX —ey)
5. HccnenoaTh Ha SKCTpeMyM (QDYHKIIUIO Z = 3X* +5y +2xy —10Xx + 6y +3

KonTposbnas padora Ne 7

Haiirm mpoH3BOIHBIES

Bapamauar 1. BapmaaT 2.
1. = L + 1 3 1. 3= x" -1+ x*
° x "I_T? 352 B B

= sin 3 -
1+ rg3x )

(]
Ih.i

!

o I| sin 2x
- 1+ cos2x

2 cOs 3
= lax~ —arccos3x |- ——

3 p = sin3x-arccosx — s 3y =
4.y = 3" arcsinfe”™ + 37). 4.y = 05(tg2x + Incos™ 2x)-
x oy = T o1
S yv=]—/]0—e€ e 7 5 V= —
2 xT arccigx
BapamnaunrT 3. Bapmauat 4.
1 — 2 > 3 3
l.y=ﬂ- I.;L»'='~.-"r2+x_-='-.|"r3+x".
(1 4+ x)
2. v = x" sin2x-fex . 2.y =(3x" + 1~ecos3x.
3y o lraresinx o rcrax. 33— ﬂfcsi“(xjw’x)_
3 4 — 2
1 — 3/ - 2
EN }-=ln7-r. 4. v=x" log, x+ 577
1+ 3 x
s ** cos® 2 s 1 r 2
Ly =e 5 x LV = ——arctfg ——-
~x ~x
BapunaunrT S. BapmaHT 6.
1. y={l+1.n'xIl—2x."_r}_ 1. }’=(I1—4}{‘\|"_1’+3}_
COs X x* 2cosx
2y = — + — - 2 Y=
a0 S1n X 3x +s1n x
3. v —arccos2x — x° arcsin 2x. 3. v =— arc.!‘gl-'_r )
x4+ arcsin 2x
ax _l
4. = e 4.y = sin Bx - e =8
aArCre
A3 Ax — 1 . >
5.y = & arc'rgix,_jﬁ . s. ¥ = Insinarcrg~1 + x~ .
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BapuanT 7.

1. y=(%'{;+2:rll+¥;+3x)_

arccos 2x

' +2x
3. y=(rg:r+crgx)sinl_
X

4. y=2EI log: x.

5. y = arcsin(sin”® x — cos 2x).

Bapuant 9.
1
. y= 14";+2 ——x.
el
2-_]?= Sl[l_x'. .
COSX +X5InXx
3
lLy=

- arctg2x + arcctg2x

4 y= arcc.us[— l)+ log,(x* = 2x).
X

5. y=In(e" cosx-e " sinx).

BapuanT 11.

1
x =3x+6
smnx "~
2. y=——+X " COSX.
o

L y=

3y 2arcectgx — x
7 3arctex

4. y =x"arcsin(3In” x).

1-x
5. y = 2arctg Tie
\I +X

28

BapuanTt 8.

3||'x3
X
SIN X + COSX

2 y=
¥ tox

1. y=4x%.1'rJ_r+

3y= -84/x - arctg (ctgx).

R

4. y =arcsinsin” —.
X

5 _}" _ 2]—-.||'u:-5x +€1—u:-5x_

Bapuant 10.
| 2x*
- V= .
4-x°

2. y=(2-x")cos3x+ 2xsinx.

_ cos(igx)

iy .
x-ctgx

4. y =6"arctgx + log, x.

5 ‘}"=3||E'r —E_I.

Bapuant 12.
1-x°

1. yv= i
Y 23\/:;
I

2y =xzcrgx—E}.
2

3. y=(05x"=3x)" -Ve" +4.

4. y=xe (cosx —sinx).

drccos x
5.y = —————
X—arcsmux



Bapuant 13. Bapnant 14.

Ux' =2x el
L y=——". o y=——+3x".
X 4+4x +1 3(x"=1)
ctg3x Jx!
2. J,-' = . 2. Y=
2Jx -1 ctgix -2
3 Arecosy+ X 3 (r l)arcsin x”
Y aresinx—x y=E o
3
4.y =3ctgx- (e’ =2). 4. J;:I—"‘II_
log, x+¢e
5.y =2arcctg’ IE—_E 5. y =cosig2™"
J6
Bapuanr 15. Bapnanr 16.
1-x* 2 3 .
L y= T~ I y= ~3x.
e Tk SRR
4cos’ 4x .3
2. ) m— 2 y=.Jrex-sinx® +1n2.
y 1% - 2x y &x
3.y =(x—arctgx)arcsin(1/ x). 3.y -{!{Jz‘3 —Darccig2x .
iy sin” x N cos” x . X2
' l+ctgx l+igx 7 eV
5 p= I-Inlr_ 5.y =log, §/cos2x +sin 2x .
l+In2x
Bapuant 17. Bapuant 18.
2
I_J.--x':—x_]-ii'?x. l.y-(‘iw.l'x}+l}r3.
x +1
s 33 x? —cos3:
2 y=(3x" -2nug3x. 2. y= al - Cosx
25 3x
2
arccos” 2x .3 a
Ly -1—2. 3. ¥y =arccos(sinx” —cosx’ ).
- X
x 2 £
4 y= 1+ 2e . 4.}?_.{1 + 9 x —l.
1-2e™ arccosx

5. y=Invl+x" +aretg3x+ 5. y =log, tg(x/2) - ctgx- In(sin x).

25 =1
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Bapuant 19.

. y= +
’ (x+2)°

3.y =x" cos2x-arctglx.

lo R
4 y= ﬂ+x'3h.

X

5. Y=

—-X
s— +arcciga.

l+a

Bapuant 21.

J 2-3x
YWY

3cos2x + x°
1+2x°

b

3. y=(x" —arctg3x)arccigx - 2x).

X

e
4 y =4 arccosdx —

7 -

x
5. y =32 +log, sin3x.
Bapunant 23.
2 ifx
l. V=— + —
x+1 x
3 e ﬂf':glr.
x+3
l 3
3. }==xlarcm32x+{ ] _
cos2x
log, 3x
4 y= 53: }
5. y=aretg’ (3=x")-ctgd3x.

Paznen 5. KomruiekcHrie uncia

BapuanT 20.
3 x°
5-3x  Sdx
(2-x")+2cos2x
- 3sin 2x '
3. v=arctgdx- (%I{;u:_3 - 1)_
2 tex

5 y= 21n[2x-3a.|'] — 4y’ }

l.‘}?-

2.

¥

BapmanT 22,

Ly drE
" ]+.“|'r2__1-.

| —_—
2 y=—fo " 3x+
¥ 43

cos” 3x
3sin® 2x — cos2x

3. =
y xrgx

4. y = 3" arccos3x — arcsin® 3x.
5x-33
zx+?) '

5. V= ]l‘l[

Bapunant 24.

l.y-i"{x_j—

2
1
=3 2
2. y =3/cos3x - %

3.y =(xarcsin2x)" +1g~2x.

4y crgﬁrlnix_
SI
.. arccasilx+ l]n l-x
7 Jl—4x® 2 l+x )
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VK-1. CrocobeH OCYIIeCTBIATh TOWCK, KPUTHYCCKWA aHadu3 W CHUHTE3 WH(OpMAIuH, TPUMEHSTH
CUCTEMHBIH MMOJIXO/T JJIsl pEIIeHHS TOCTABICHHBIX 3314

NYK-1.2 - ananu3upyeT 3a1auy, BeIIENSsI €€ 0a30BbIe COCTABIISAIONIHIEC

NYK-1.3 paccmaTpuBaeT pas3iUYHbIC BapUAHTHl PEUICHHS 3aJayd, OICHMBAas HMX JOCTOMHCTBA U
HEJIOCTATKH

OIIK-1 CnocobeH TPUMEHATH €CTECTBEHHOHAYYHbIE U OOIICWH)XCHEpPHBIE 3HAHUS, METOMIBI
MaTEeMaTHYECKOTO aHaN3a U MOJACTUPOBAHUS, TEOPETUUECCKOTO M IKCIICPUMEHTAIBHOTO UCCIICIOBAHHS B
npoQeCcCHOHATLHON IEATETHHOCTH

NOIIK-1.1 nemoHCTpUpYyeT 3HAHHE OCHOB MAaTEMAaTHKH, (U3WKWA, BBIUMUCIATENBHON TEXHUKHA U
MPOrPaMMUPOBAHHUSL.

OIIK-6. CniocobeH aHanM3UpPOBaTh U Pa3padaThIBaTh OPraHU3ANMOHHO-TEXHUYECKHE M IKOHOMHYCCKUC
MPOIIECCHI C MPUMEHEHUEM METOIOB CHCTEMHOTO aHAJIM3a U MaTEMAaTHYECKOTO MOJICTUPOBAHUS
NOIIK-6.1. JleMOHCTpUpYET 3HAHWE OCHOB TEOPHM CHCTEM M CHUCTEMHOTO aHaiu3a, JAUCKPETHON
MaTEeMaTHKK, TCOPUU BEPOSITHOCTEH W MATEMAaTUYCCKOW CTAaTUCTUKHU, METOJOB ONTHMU3AIMH U
WCCIICIOBAHUS OTIepaIIii, HEYETKUX BEIYUCIICHUH, MATEMATHUECKOTO M UMUTAITMOHHOTO MOJICITUPOBAHHS.

KonTposbnas padora Ne 8
BapuanTt 1

1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 2 — 3i,2Z, =i + 1, zz3 = —1 — i. Beruucnure:

a)zy +2zp; 0)zy+23; B)Zy —Zp; T)Zp —Z3, N)Zy'Zp; €)Z3° Zp.

2. Beraumcmure: a) (2-i)(2+10)-(3-2)+7; 6)(1+i)*

1 5—i

1
3. HaiiTi yacTHOE KOMIUIEKCHBIX YHCET: a) =, 0) —; —.
i 1+i i+2

4. TlpenctraBuTh ClenyrOIMe KOMILUIEKCHBIC YUCIIa B TPUTOHOMETPUUYECKOH (hopme:
a)-3;  6)-i; B) 1 +1i; r)—1 + iv3.
5. Haiitu koopaunats! Touku M, n3o0pakaronieil KOMIIEKCHOE YNCII0

5i—2 , 8i—3
Z = — l .
3i+1 2—-1

6. Pemmte YpaBHCHHA B KOMIIJICKCHBIX YUCJIAX:

a)x?—4x +8=0; 0)x*+ix+6 =0.
Bapuanr 2
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 2 + I, Z, = 3i + 1, z3 = —2 — i. Beruucnure:

a)z1 +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy— 23, N)Z1°Zy;, €)Z3°Zy.
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2. Borumcmure: a) 3+i)(3-i)-(6+2i)+7; 6)(i-1)~

. 1 1 3+i
3. HaiiT yacTHO€ KOMIUIEKCHBIX YHCeNI: a)—; 0) P B) —
l -l 11—
4. TlpencraBHUTh CIEAYIONIHE KOMIUICKCHBIC YMCIIa B TPUTOHOMETPUIECKOH Gopme:
a)-4;,  0)i;  B1-i;  D-V3+i.

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMILUIEKCHOE YNCIIO0

2-3i , 6i—4

T 2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a)x?—8x+17 = 0; 0) x2 + ix + 20 = 0.
Bapuant 3
1. JlaHbl KOMIUIEKCHBIC UHcHa: Z; = 3 — 3, Z, = [ + 2, z3 = —4 — i. Boeruucnure:

a)zy+ 2y, 0)z;+2Z3; B)Z; —Zy; T)Zy—Z3;, N)Zy°Zp, €)Z3°'Zy.

2. Borumcmure: a) (3-1)(3+1i)-(3-6i)+7; 6) (2+i)~

2 3—i

2
3. Haiitu yacTHOE KOMIUICKCHBIX YHCEN: a) 0) 0 B "y
L l l

4. TlpenctaBuTh ClenyrOIMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETPUYECKOH (hopme:
a)-4;  6)-2i B) 3 +1i; r)—1 + iV/5.
5. Haiitu koopaunatsl Touku M, n3o0paskaroiieil KOMIIEKCHOE YUCIIO0

i—2
zZ = —
3i+1

,  1-3
L+ —.
2-1

6. Pemmte YpaBHCHHA B KOMIIJICKCHBIX YUCJIAX:

a) x? —4x + 10 = 0; 0) x% + ix + 16 = 0.
Bapuanr 4
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 3 + I, Z, = 50 + 1, z3 = —3 — i. Beruucnure:

a)z1 +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy— 23, N)Z1-Zy;, €)Z3°Zy.
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2. Borumcmure: a) (2 +i)(2-i)-(6+4i)+7; 6) (i-3)~

1 1 3+i
3. HaiiT yacTHO€ KOMIUIEKCHBIX YHCeNI: a)—; 0) P B) —
l -l 11—
4. TlpencraBHUTh CIEAYIONIHE KOMIUICKCHBIC YMCIIa B TPUTOHOMETPUIECKOH Gopme:
a)-4,  0)i;  B)l-i; D=7 +i

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMILUIEKCHOE YNCIIO0

2-21 , 6i—2

T 2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a) x? — 8x + 15 = 0; 0) x2 +ix + 21 = 0.
Bapmuanr §
1. JlaHbl KOMIUIEKCHBIC UHcHa: Z; = 3 — 3, Z, = [ + 2, z3 = —4 — i. Boeruucnure:

a)zy +2zp; 0)zy+23; B)Zy —Zp; T)Zp —Z3;, D) Zy'Zp; €)Z3°Zp.

2. Beraumcmure: a) (2-i)(2+10)-(3-2)+7; 6)(1+i)*

1 5—i

1
3. Haiitu yacTHOE KOMIUIEKCHBIX YHCEN: a) 0) —; —,
L 1+1 1+2

4. TlpenctaBuTh ClenyrOIMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETPUYECKOH (hopme:
a)-5;  6)-i; B) 1 +i; r)—1 + iV3.
5. Haiitu koopaunaTs! Touku M, nzo0pakatromieil KOMIIJIEKCHOE YUCIIO

5i—2 . 7i-3
Z = — l .
3i+1 2-1

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x?—4x+6 =0; 0)x*+ix +8 =0.
Bapuanr 6
1. [lanHbl KOMIUIEKCHBIC uncHa: Z; = 3 + I, Z, = 3i + 1, z3 = —5 — i. Beruucnure:

a)z1 +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy— 23, N)Z1°Zy;, €)Z3°Zy.
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2. Borumcmure: a) (2 +i)(2-i)-(6+4i)+7; 6) (i- 1)~

. 7 1 5+i
3. HaiiT yacTHO€ KOMIUIEKCHBIX YHCeN: a)—; 0) P B) —
l -l 11—

4. TlpencrtaBUTh CIEAYIOUINE KOMILIEKCHBIE YUCIIa B TPUTOHOMETPUUECKOH (popme:

a)-6;  6)i; B) 1- 2i; r)—V5 + i.

5. Haiitu koopaunatsl Touku M, n3o0paxaronieil KOMIUIEKCHOE YHUCIIO

2-3i . 6i—4

7 = — - .
2i1+1 +2

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x? —8x + 17 = 0; 6) x2 + ix + 20 = 0.
Bapuanr 7
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 5 — 3i,z, =i + 2, z3 = —1 — i. Beruncnure:

a)zy +2zy; 0)zy+23; B)Zy —Zp; T)Zp —Z3;, N)Zy'Zp; €)Z3° Zp.

2. Beraucimure: a) (2-i)(2 +10) - (4-2i)+6; 6)(2+i)*

3 5—i

1
3. HaiiTi yacTHOE KOMIUIEKCHBIX YHCET: a) =, 0) —; —.
l 1+1 1+2

4. TlpenctaBuTh ClenyrOIMe KOMILUIEKCHBIC YUCIIa B TPUTOHOMETPUUYECKOH (hopme:
a)-3;  6)-i; B) 1 +1i; r)—1 + iv/5.
5. Haiitu koopaunaTs! Touku M, nzo0pakatomieil KOMIIJIEKCHOE YUCIIO
_ 5i-2 8i—3

=—+i+—:7
3i+1 2—i

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x? —4x + 18 = 0; 6) x2 +ix + 16 = 0.
Bapuanr 8
1. [lanbl KOMIUIEKCHBIE UncHa: Z; = 3 + I, Z, = 2i + 1, z3 = —2 — i. Berunucnure:

a)z; +zy; 0)zy+2z3; B)Zy —Zp; T)Zp —Z3; N)Zy'Zp; €)Z3° Zp.
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2. Borumcmure: a) (5+i)(5-i)-(6+2i)+7; 6)(i- 1)~

1 1 3+i
3. HaiiT yacTHO€ KOMIUIEKCHBIX YHCeNI: a)—; 0) P B) —
l -l 11—
4. TlpencraBHUTh CIEAYIONIHE KOMIUICKCHBIC YMCIIa B TPUTOHOMETPUIECKOH Gopme:
a)-4,  0)i;  B)l-i; D=7 +i

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMILUIEKCHOE YNCIIO0

3-3i , 6i—4

T 2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a) x2 —8x + 15 = 0; 0) x% +ix + 20 = 0.
Bapuant 9
1. [laHbBI KOMIUIEKCHBIC UncHa: Z; = 2 — 5i,z, =i+ 1, z3 = —1 — i. Beruncnure:

a)zy +2zp; 0)zy+23; B)Zy —Zp; T)Zp —Z3;, D) Zy'Zp; €)Z3°Zp.

2. Beramcmure: a) (2-i)(2+10)-(3-2i)+7; 6) (1L +i)*

2 5—i

3
3. Haiitu yacTHOE KOMIUIEKCHBIX YHCEN: a) —; 0) —; —,
L 1+1 1+2

4. TlpenctaBuTh ClenyrOIMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETPUYECKOH (hopme:
a)-3;  6)-i; B) 3 +1; r)—1 + iV7.
5. Haiitu koopaunaTs! Touku M, nzo0pakatromieil KOMIIJIEKCHOE YUCIIO

3i—-2 . 8i—3
Z = — l .
3i+1 2-1

6. Pemmte YpaBHCHHA B KOMIIJICKCHBIX YUCJIAX:

a)x?—4x +8=0; 0)x*+ix+6 =0.
BapuanT 10
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 3 + I, Z, = 20 + 1, z3 = —2 — i. Beruucnure:

a)z1 +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy— 23, N)Z1°Zy;, €)Z3°Zy.
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2. Borumcmure: a) (5+i)(5-i)-(6+2i)+7; 6)(i- 1)~

. 1 1 7+i
3. HaiiT yacTHO€ KOMIUIEKCHBIX YHCeNI: a)—; 0) P B) —
l -l 11—
4. TlpencraBHUTh CIEAYIONIHE KOMIUICKCHBIC YMCIIa B TPUTOHOMETPUIECKOH Gopme:
a)-9;  0)i; B) 3-i; r)—V/7 +i.

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMILUIEKCHOE YNCIIO0

2-3i , 6i—3

T 2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a)x? —8x + 13 = 0; 0) x2 + ix + 24 = 0.

Paznen 6. UHTErpalIbHOE MCUUCIICHUE

YK-1. CrocobGeH oCyIIecTBISATh MOUCK, KPUTHYSCKHH aHAIW3 W CHHTE3 WH(OpMAaIUH, MPUMEHSATH
CUCTEMHBIH MOAXO[ 7S pelIeHUs IOCTAaBICHHBIX 3a7a4

NVYK-1.2 - ananuzupyer 3agady, BeIACISS ee 0a30BbIE COCTABISIONINE

NYK-1.3 paccMmaTpuBaeT pa3iuuHbIE BapuUaHThl PELICHHS 3aJadd, OLEHHBAas WX [OOCTOWHCTBA U
HEIOCTaTKH

OIIK-1 CnocobeH mNpUMEHSTh E€CTECTBCHHOHAYYHbIE W  OOIIEHH)KCHEPHBIC 3HAHUS, METOJBI
MaTeMaTHYECKOI0 aHaJIu3a ¥ MOAEIMPOBAHUS, TEOPETUIECKOTO M 3KCIIEPUMEHTAIBHOTO HCCIICAOBaHUS B
npodecCHOHAIBHON eATebHOCTH

NOIIK-1.1 nemMOHCTpUpyeT 3HaHHE OCHOB MAaTEMaTHKH, (WU3WKH, BBIYUCIUTEIBLHON TEXHUKA U
MPOrpaMMHUPOBAHHUSL.

OIIK-6. CnocobeH aHanu3upoBaTh U pa3padaTbiBaTh OPraHU3ALMOHHO-TEXHUYECKUE U IKOHOMUYECKUE
MIPOIIECCHI C MPUMEHEHNEM METO/I0B CUCTEMHOTO aHANIKM3a U MaTeMaTHYECKOT0 MOJIEIMPOBAHUS
NOIIK-6.1. [emMOHCTpUpYeT 3HAHWE OCHOB TEOPUHM CHUCTEM M CHCTEMHOTO aHalln3a, JUCKPETHOU
MaTeMaTHKH, TEOPUU BEPOSTHOCTEH M MaTEeMaTHYECKOHM CTAaTHCTHUKH, METOJOB ONTHMHU3AIMU U
MCCIIeIOBAHUS ONepalvii, HSYETKUX BBIYUCICHUH, MATEMAaTHUECKOT'O M UMUTALMOHHOTO MOJICIMPOBAHHUA.

KonTpoubsnasi pabora Ne 9

1 BapuanT
1. Haiimute 00beM Tena, Moy4eHHOT 0 ITPH BpallleHUH BOKPYT 0CH abCLUCC KPUBOIUMHEWHOMN

Tparneuuu, OFpaHquHHOﬁ JIMHUAMMU

y= 2\/;,x =4,y=0

2. Haiigute paboTy, KOTOPYIO HEOOXOUMO 3aTpaTUTh HA PaCTsDKEHHE MPY>KUHBI HAa 2 CM,
ecin cuia B 2H pactarusaer e€ Ha 4 cMm.

3. Haiimute HeonpeneneHHbIE HHTETPANIBI, UCTIOJIB3YSI B PEIIEHUN YKa3aHHBIE CIIOCOOBI:

- IpeoOpa30BaHKE MOABIHTETPAIbHOTO BBIPAXKEHHUS:
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Jx5+x3—2

dx:
x?+1

Jsin“%dx;

J‘ dx
V2x — X2
- 3aMCHa HepeMeHHOﬁ:

I(x3 —1)4x2dx;

tgx .
Jaex &

J- xdx
1

- HHTErPUPOBAHUE 10 YaCTAM:

jxcostdx_

,[ xdx
V9 +16x :
_[arcsin xdx

4, I/ICHOJII)?;YFI TCOMETPHUUICCKUC UIIM aHATIUTUYCCKUC PACCYKACHUA, BBIYMCIUTC HHTCIPAJIbI:

0
I\/ 9 — x%dx
a) 3 ;
2
I x* sin® xdx
0) 2
5. Haiinure miomane Guryp, orpaHM4E€HHbIX JTUHUSIMU:
a) y=4-x2, y=3X, y= -3X;
n
2

0) y=sin x, y=cos X, 0 <x <

2 BapuaHT
1. Haiinure o0beM Tena, MoJy4eHHOT O IPY BpaIlleHUH BOKPYT OCH a0CHIUCC KPUBOJIMHEHHON

Tparneuuu, OFpaHI/I‘-IeHHOI\/'I JIMHUAMMU:

y=xx=9,y=0
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2. Haiimure paboTy, KOTOpYIO HEOOXOAMMO 3aTpaTUTh Ha PACTSHKEHUE MPYKUHBI HA 5 CM,
eciu cuna B 4H pactarusaer e€ Ha 10 cM.
3. Haiinute HeonpeaeneHHble HHTETpallbl, UCIOJIb3YS B PELLIEHUU YKa3aHHbIE CIIOCOOBI:

- npeo6pa30BaHHe IIOABIHTCTPAJIBHOT'O BBIPAKCHUA:

J'xz -1

1+ x? dX-

a)
Icos4 2xdx
0) ;

J- dx
g) ° X —4x+5;
- 3aMEHa IEPEMEHHOM
[
(

x? +1) ;

a)

I Ctgsx

6) ° sin® x

j X+/ X — 4dx
B)
- UHTETPUPOBAHUE 110 YACTAM:

J.xsinidx
a) 3

5 I(ZX +1) xdx;

J' arccos xdx
B)

4, I/ICHOJ'IIBYH TCOMETPHUICCKUC UIJIN aHATIMTUYCCKUC PACCYKACHUS, BBIYUCIIUTC HHTCI'PAJIbI:

6

J'—\/36—x2dx

a) X
_l[x\/4 —x*dx
6) -

5. Haitnurte miomanes Guryp, orpaHU4eHHbIX THHUSIMHU:
a) Y=2x-X2, y= -X, Y= X-2;

311
0) y=sin X, y=-sinx, 0 <x < 2

Paznen 7. OObikHOBeHHBIE () depeHITnaTbHBIC YPaBHEHUS
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VK-1. CrocobeH OCYIIeCTBIATh TOWCK, KPUTHYCCKWA aHadu3 W CHUHTE3 WH(OpMAIuH, TPUMEHSTH
CHCTEMHBI TOAXO/T I7Isl PEIIeHNs TOCTABICHHBIX 3a7a4

NVYK-1.2 - ananusupyert 3a1auy, BbIACISSA €€ 0a30BbIe COCTABIISIONINE

NYK-1.3 paccmaTpuBaeT pa3M4HbIE BapHaHThl PEIICHUS 3ajJaud, OLCHUBAs WX JOCTOMHCTBA U
HEJIOCTaTKH

OIIK-1 CnocobeH TPUMEHATh €CTECTBEHHOHAyYHbIE U OOIICWH)XCHEPHBIE 3HAHUS, METOIBI
MaTEeMaTHYECKOTO aHaIN3a U MOJACITUPOBAHUS, TEOPETUUCCKOTO U SKCIICPUMEHTAIIBHOTO UCCIICIOBAHUS B
pohecCHOHATBHON NEATENbHOCTH

NOIIK-1.1 nemoHCTpUpYyeT 3HAHHE OCHOB MAaTEMAaTHKH, (U3WKWA, BBIUMUCIATENBHON TEXHUKHA U
MPOrPaMMUPOBAHHUSL.

OIIK-6. CniocobeH aHanM3UpPOBaTh U Pa3padaThIBaTh OPraHU3AIMOHHO-TEXHUYECKHE M IKOHOMHYCCKUC
MIPOIIECCHI C MPUMEHEHNEM METO/I0OB CHCTEMHOTO aHAIN3a U MaTEeMaTHIECKOTO MOJIEINPOBAHUS
HOIIK-6.1. [IeMOHCTpUpYyeT 3HAHHE OCHOB TEOPHUM CHCTEM U CHCTEMHOI'O aHalIHu3a, IHUCKPETHOM
MaTEMaTHKK, TCOPUU BEPOSTHOCTCH W MATEMAaTHYECKOW CTATUCTUKH, METOJOB ONTHUMH3AIMH U
WCCIIETOBAHMS OTIEPAIIHiA, HEUETKUX BBIYHCICHUN, MATEMAaTHIECKOTO 1 IMUTAIIHOHHOTO MOJIETUPOBAHUSI.

KontpoabsHnast padora Ne 10

Bapuanur 1.
Hafiti oSue pelnenus Wi pelnenus 3anay Komn

1. (X —Dy +2x7 =0. W(0)=1. 2 (x+2y)dx —xdy=0.
2y

x+1

PeiiTe MOHMKEHHEM NOPAAKA VPABHEHHSA.

5. "2y +3)—2(¥)* =0. 6.y "=1/x.

3. v —

—e (x+1)°. ¥0)=1. 4. 2(x+ v )dy = ydx

Bapuaur 2.
Haiitit o0mme pelenns mwiM perenns 3anas Komn,
v
+ ——udy =0. 3. ( x_)'+_\'k\‘=_‘(dy.

X
: -
N X V1 —x2

1. cigxy'+y=2, »(0)=1 2

4. (27 —x)dy =dx

PemiuTes NOHMKEHMEM MOPAAKA VPABHEHMA.

s. ¥ =xsinx, yw(0)=0;3(0)=0. 6. x’y " +x7y =1.
Bapuanar 3.
Haiitie oS1uie peluenus win peluenns 3agay Ko

1y =337, W2)=0.2 x3 ' —y=(x+)In 22250 S »y + yvecosx =cosx. y(0)=1.

4. (sin” y + xcrgy)dy = dx.
PenTs NOHHKEHMEM ll()pa,lxa )‘[)&HHCHHH.

sy =1/x". 6. 2w+ (2y) =0

Bapuaar 4.
Haiitie oS1uie peluenus win peenns 3ana4q Ko

1. x'+y=37. (1) =0,5. 2. cosfxdx —~xdv =03 x3' = y—xe” .
4 (2x+ y)dy = yvdx + 41In ydy.
PeminTes MOHMKEeHHEM uopu,u:a }‘ml’llcllllﬂ

s. y"=60x7. 6. y"+ y1gx =sin2x.

Bapuanr S,
Haitti oSuuie peluenns win peluenns 3anay Ko,

1. xyJ1—yiadx+ 31 —x?dy=0. y(0)=1. 2. (L;i)dr=d_\-,
x

’ Vv S
3. ' —y=xtg=—. 4. (3x—y )dy = ydx.
X
Pemu s MOHHKCHMCM lle)l,lKa )‘[’NIBHCIIII’IA
5. 23" =)L (D =43y (-1 =16 x3"—y =e*x>.

Bapuaur 6.
Haiiti o0miie peenns nuln(ycn_ucuuu zanay Kowmmn

1. (J,\:\ - J;)tr + Vo + J)_}i) =0. 2 xp' +2y=x, W(0)=0. 3. 2x*y’' = y(2x> — y?)

4 (2ZyIny + vy — x)dy = vdx.
Pemnres MOHHKEHMEM Nnopaaxa VpasHcHHA .
5. 2y" =332, y(2)=Ly(-2)=-1. 6. ¥y"+2x(¥")? =0.
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Bapuaur 7.
Haiitit oSmme pemenns win penienns 3anad Kow.

1. y=e"".2 xd)’—(y-xtgz)dr =0. 3. y'+i =x’ yl)=1
X 2x
4. (xcosy+asin2y)dy =dx.
PelinTs OHHKEHHEM NIOPRAKA YPABHEHHS.
5.¥"=4cos2x, y(0)=0;)'(0)=0. 6. y"1gy =2(y')".
Bapuaunr 8.
Haiiti odmie perenns win pemenns 3anad Kown.
Lode-1-Xdy =0, y(0)=a/2. 2. ()% +x2)y' = 2xp. 3. xdy - ydx = [x* + y dk,
y(3)=4. 4 (2x-y*)dy =2ydx.
PelunTs noHHKeHHeM NOpRAKa YPaABHEHHA.

5. 200 =(y-=-1y". 6. (1+x))y" +20" =x7.

Bapnaur 9.
Haiiti ofmme perienna win perienna 3anay Ko

L oydx+(1+x7)dy=0. 2 de-1-xdy=0.3. x'dy = y(y* +x7)dx.
4 (e —xy)dy-dx = 0.

PetnTs NOHIKEHHEM NOPA/IKA YPABHEHHA.
’

5. y'--y—l=x(x—|). 6. ¥y =1

Bapuaunr 10,
Haiiti ofuuie pemenus win peenna 3atay Kow.

L ()-'J——ZJ;))"-)’=O, y@)=1.2.y' =" +y/x. 3. 09 +x -xy-y=0.
4. e'dx+(xe’ -2y)dy=0.

Petunts noHRKeHHeM NOpAAKA YpaABHEHHA,

5.y"=xe™, y(0)=Ly'(0)=0. 6. 2" =1+(y)"

Bapuaur 11,
Haiiti oSwime permenns win pemenns 3aiay Kow.

L (1+x*)y -2xp=6x, y()=-1. 2. xy'=y(l+ln£), yl)=em?. 3. y’+2xy=xe"‘l.
x
4 yztb'+(x+e3"-"}ly=0.

PeliTh NOHIAKEHHEM NOPAJKA YPABHEHHA.
5. 20 =y, 6.2)" =(y)

Bapuanr 12.
Haiti obmme pemenns win pemenns 3anay Kow.

L (0 =Dde+(1-x)°dy =0, y(0)=0 20" +xe"* -y =0.
3.(x* + 7 +)dx - x’dy =0. 4. (x +2cos y)sin ydy = cos ydx.
PelunTs NOHIKEHHEM NOPAAKA YPABHEHHS.

5.0y +x?y' =16 y'=1-(y)"
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BapuanT 13.
Hafii ofuime perennd WiH peimedns 3anay Ko,

1. cosxcoswvdx—sinxsinydy=0, vix/6)=ma/3. 2. xdy= yms(ln—,)m‘.
x

3 (' —DInx =2y 4 2x -y )dy+ydx=0.

PelwnTe noHH#MEHHEM NOPAAKA VABHEHHA.

S (x=3"+1 =06 20" =)

Bapmant 14.
HaiiTi ofuie pemedns win pemednd 3ana4y Koo,

vl il el il [ I+I
L (02 =y de—(a? +x2)dv =0, y(1)=1.2 y' = "x

3 (4x-3p)de+(2y-3x)dv =04 (y'e” +2x)y = y.
PelliTs MOHHKEHHEM MOPAIKA YPABHEHHA.

F oy

5. y" =y’ p(0)=0;y'(0)=1 6 y'igx=y'+1

BapnanT 15,
HaiiTi ofuime perieHna WiH peiledns 3anay Ko,

1 Loy, (2)=1. 2. (37 =3x7)dy + 2xpde = 0. 3. xy" + (x + 1)y = Ixe ™.
y

4 yide—(2xp+3)dv =0,
PellinTh MOHEHREHHEM NoOpAnka YpaBHEHHA.
5.sinx-p"=sin2x. 6 2xp" =y

Bapuant 16.
Hafii ofuime perennd WiH peiedns 3anay Ko,

Ly =2yInx. ye)=1 2 (¥ -2’ p)dr + (x' - 20" )dy =0. y(3)= 4.
3@ +xT)y +xy =1 4y (07 +d)de + 200y + d)dy = 2dy.

PemuTe noHH#ReHHEM nopAaaka ypaBHEHHA .

six+1)p"+y =0 6 20" =1+(y)".

Bapuant 17,

HafiTn ofmue peliedns Wi pelenns 3ana4y Komm.
P

L e =0, p(1) =0 2 ' =4yx7 £ 37 4y 3 x(x+ 2p)dv+ (37 -y )dy =0,

x

4. {J}F+ﬁ}@+_}-’1df=ﬂ.

PemiTe OHHREHHEM ﬂﬂpﬂﬂkﬂ FpﬂBHEHHﬂ.
s (1-x*P' -x'=2 6 W -y (1+y)=0

BapunanT 18.
Haitin ofume periedns win pemednd 3ana4 Ko,

Loy =2"", y-3)=-5 2 (»' —y}arcrg—l =x. 3.(y+x")dx = xdy.
x
4 2x+y'n =y
PeiunTs NOHI#EEHHEM NOPAIKL YPaBHEHHA.

5.y xInx=y" 6 " =Ty + ()
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Bapuaurt 19,
HaiiTi ofuiine pelieHns WiK peierna 3anay Kom.

I y'sinx=ylny, p(x/2)=1 2 (5x=2y)dy = (Bx+5y)dx. 3. xdy =(y-x")dx.
4. 24y +4y-x)y' =1
PemiTe moHHKEHHeM Nopaika ypaBHeHHS .

s -0y =y'Iny. 6 "=y"

Bapuant 20,
Hafiti ofune peleHnd WK pelesnd 3anay Komm.

1. y'=—J£, y(l)=1 2 ysinxdr—Jxdv =0. 3. J:jr’::n:-sE =ym5£ —x.
x ;

X X
4 de+(xy—y')dv=0.

PeliTs NOHHKEEHREM MOPAIKS YPABHEHIA,

51+ )"+ ()Y +1=0. 6 y"=24/(x+2)"

Bapuant 21.
HaiiTi ofuiine pelieHns WiK peierna 3anay Kom.

1.y 4sin(x+y)=sin(x—y). 2. (1-x)dy—ydx=0, y(0)=1.

3(x" =3y )+ 2xpdy =0, ¥(2)=1. 4 dr =(siny +3cosy +3x)dy.
PemiTe moHHKEHHeM Nopaika ypaBHeHHS .

5. v+ vige=sin2x. 6. ¥ =8x", w(1)=2;»'()=1;»"(1)=1.

Bapuant 21,
Hafiti ofune peleHnd WK pelesnd 3anay Komm.

Lo(x*+1)y' =x" =0, y(0)=2. 2. }-=_rb='_§f;]. 3oxy' -2y =x cosx.
4 yidv+(xy-ldy =0.

PeliTs NOHHKEHREM MOPAIKS YPABHEHIA,

sV (x=D—-¥"=0, vi2)=2"(2)=1. & ¥ =sin3x, »(0)=0;»(0)=0_

Bapuaut 23,
Hafiti ofune peleHnd WK pelesnd 3anay Komm.

lT.:i'r, W2)=3 2 (x* +y ddx—xydy =10 3.}:‘=£+£_
¥y y X
4. e (dv—2xpdy) = ydy.

PelinTe moHHKeHHeM Nopaika ypaBHeHHS .

S+ +x=0, p(0)=0;)(0)=0. 6 1+()" =21". wD=Ly'(1)=1

1. wdy=

Bapuant 24.
Hafiti ofune peleHnd WK pelesnd 3anay Komm.

. 2x vdy+ v de =2dy, p(I)=1. 2. rgxsin” ydx +cos” xcrgydy =0.
. xydy = (8x" +y7)dx. 4 B4y +xy -y =1

PeliTs NOHHKEEHREM MOPAIKS YPABHEHIA,

syt =1L p(l/2) =Ly (1/2)=1. 6 xy"+y —x-1=0.

Paznen 8. Teopus BeposiTHOCTEN
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VK-1. CrocobeH OCYIIecTBIATh TOWCK, KPUTHYCCKWA aHalu3 W CHHTE3 HWH(POpPMAIUH, TPUMCHITH
CUCTEMHBIH MMOJIXO/T JJIsl pEIIeHHS TOCTABICHHBIX 3314

NYK-1.2 - ananu3upyeT 3a1auy, BeIIENSsI €€ 0a30BbIe COCTABIISAIONIHIEC

NYK-1.3 paccmaTpuBaeT pas3iUYHbIC BapUAHTHl PEUICHHS 3aJayd, OICHMBAas HMX JOCTOMHCTBA U
HEJIOCTATKH

OIIK-1 CnocobeH TPUMEHATH €CTECTBEHHOHAYYHbIE U  OOIICWHXCHEPHBIE 3HAHUSA, METOIBI
MaTEeMaTHYECKOTO aHaN3a U MOJACTUPOBAHUS, TEOPETUICCKOTO U SKCIICPUMECHTAIIBHOTO UCCIICIOBAHUS B
npoQeCcCHOHATLHON IEATETHHOCTH

NOIIK-1.1 nemoHCTpUpYyeT 3HAHHE OCHOB MAaTEMAaTHKH, (U3WKWA, BBIUMUCIATENBHON TEXHUKHA U
MPOrPaMMUPOBAHHUSL.

OIIK-6. CniocobeH aHaNM3UPOBaTh U Pa3padaThIBaTh OPraHU3AIMOHHO-TEXHUYECKHE M IKOHOMHYCCKUC
MPOIIECCHI C MPUMEHEHUEM METOIOB CHCTEMHOTO aHAJIM3a U MaTEMAaTHYECKOTO MOJICTUPOBAHUS
NOIIK-6.1. JleMOHCTpUpYET 3HAHWE OCHOB TEOPHM CHCTEM M CHUCTEMHOTO aHaju3a, IUCKPETHOU
MaTEeMaTHKK, TCOPUU BEPOSITHOCTEH U MATEMATUYCCKOW CTAaTHCTUKU, METOJOB ONTHMU3AIHUUA U
WCCIICIOBAHUS OTIepaIIii, HEYETKUX BEIYUCIICHUH, MATEMATHUECKOTO M UMUTAITMOHHOTO MOJICITUPOBAHHS.

KonTposbnas padora Ne 10

Bapuanrt 1

1. B cGopHuKe OUIICTOB MO TEOMETPHH BCEro 35 OUIIETOB, B 14 U3 HUX BCTPEYACTCsI BOIPOC
10 CBOMCTBaM OKpYKHOCTH. HaiiiuTe BEpOSITHOCTh TOTO, UTO B CIy4YailHO BBIOPAaHHOM Ha
9K3aMeHe OuleTe IKOJIBHUKY JOCTAHETCs BOIIPOC 110 CBOMCTBAM OKPY>KHOCTH.

2. B nexoropoi# mikone 500 yuammxcs, cpequ Hux 257 ManbunkoB. Haiiure BeposSTHOCTH
TOT'0, YTO BHIOPAHHBIN HayraJ ydauuiics TOH IIKOJIbI OKXKETCs IeBOYKOM.

3. 3aBoj Beimyckaet achl. B cperem Ha 1000 kaueCTBEHHBIX YaCOB MPUXOIUTCS MSITHAIIATH
CO CKpBHITBIMHU JedekTaMu. Bacs kynmwn cebe dachkl 3Toro 3aBoja. Hailimure BEposSTHOCTH
TOT'0, YTO KYIUICHHBIE Yachbl OKaXYyTCsl KAYECTBEHHBIMU. Pe3ynpTaT OKpyriauTe 10 COTHIX.

4. B ciny4allHOM O3KCICPHMEHTE CHMMETPHUYHYIO MOHETy OpocaroT aBakabl. Haiigure
BEPOATHOCTH TOT'O, YTO B IIEPBBINA pa3 BbINAJAET OPEI, BO BTOPOM — pelIKa.

5. Urpanbubiii KyOmk OpocaroT mBakabl. CKOJIBKO 3JIEMEHTAPHBIX KCXOJIOB OIIBITA
6J1aronpUATCTBYIOT COOBITHIO 4 — «CyMMa OYKOB paBHa 3»?

6. KakoBa BEpPOSTHOCTH TOTO, YTO CIIy4aiHO BBIOpaHHOE HATypaibHOE 4uciao ot 20 mo 59
JIEJIATCS Ha ILIECTh?

7. B ¢upme nepeBo3ok «byker» B Hanmuuuu 80 rpy30BHKOB: 74 W3 HHX C H300paKCHHSIMH
KpacHOTo IIBETKa Ha *ENToM (hoHe, OCcTalbHbIE — C U300paKEHUSIMH HKENTOrO I[BETKA Ha
KpacHOM (hoHe. Haiiiure BeposSTHOCTb TOTO, UTO Ha CIy4alHBIN BBI30B IPUEAET MalllMHA C
M300paXKeHUSIMU JKENTOTO I[BETKA Ha KPACHOM (POHE.

Bapuant 2
1. Muma, Ounst, Kons u JIena Opocuiu xpeduii — KoMy epBOMY paccKa3blBaTh CTUXOTBOPCHUE.
HaiinuTe BeposITHOCTB TOTO, UTO MEPBHIM PAaCcCKa3blBaTh CTUXOTBOpPEHHUE 0JkeH Oyner Kous.
2. B cOopuuKe 3a1anuii mo MaTemarrke Beero 280 3axanmuid, B 21 U3 HUX BCTPEYaeTCst BOIPOC T10
npoiieHTamM. HaliiuTe BEpOSTHOCTH TOTO, YTO B CIy4allHO BBIODAaHHOM Ha YpOKE 3aJaHUU
IIKOJIBHUKY HE JOCTAHETCS BOIPOCA 10 MPOLICHTAM.
3. B copeBHOBaHUSIX 110 MPBDKKaM B AIHHY ydacTByioT 200 criopremenok: 85 u3 Poccun, 65 u3
Kananpl, ocrampHble — u3 VYkpaunbl. [lopsiiok, B KOTOpPOM BBICTYNAIOT CIOPTCMEHKH,
omnpezensercs xpeduem. Haiiiute BepoSsTHOCTb TOTO, UTO CIIOPTCMEHKA, BBHICTYIAIOIIAs TIEPBOH,
OKaXkeTcs U3 Y KpauHsbl.
4. B ciy4ailHOM OKCIEpHMEHTE CHMMETPHYHYIO MOHETY OpocaroT [Baxasl. Haiimure
BEPOSITHOCTH TOT'O, YTO OPEIT BBIITIAJET POBHO OJIMH pa3.
5. B uemmuonare Poccun no per6u yuactByroT 20 xomana. C MOMOIIBIO KPeOUsT MX HYKHO
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pa3IeNnTh Ha MISTh TPYIIII 110 YETHIPE KOMaHABI B KAKAOU. B sAIMKe BiepeMeIKy JiexaT KapTOUKU
C HOMEpaMH I'PYIIIL:

6. 1,1,1,1,2,2,2,2,3,3,3,3,4,4,4,4,5,5,5,5.

7. KamuTanel KOMaH] TSHYT 1O OJHON KapTouke. KakoBa BEpOSITHOCTH TOTO, YTO KOMAaHa
PocToBckoii 061acTi OKaXeTcsi BO BTOpOH rpymie?

8. Urpambublii  kyOuk Opocatror jaBakabl. CKOJIBKO 3JIEMEHTApHBIX HCXOJIOB  OIBITA
0J1aronpUATCTBYIOT COOBITHIO A — «CyMMa OYKOB paBHa 6»?

9. Tlepen HayaaoM MEPBOTO Typa YEMITHOHATA 10 TEHHUCY YYACTHUKOB Pa30MBAIOT HA UTPOBbIE
napel ciy4alHbIM 00pa3oM C HOMoLIpl0 Xpebus. Bcero B uemmnuonare ydactByeT 76
TEHHUCHUCTOB, Cpeau KOoTophIX 13 ydactHukoB u3 Poccuu, B Tom uncine Poman Mcaes. Haiinure
BEPOSITHOCTb TOT'O, YTO B 1epBoM Type Poman McaeB Oyzner urpath ¢ KakKUM-1100 TEHHUCHCTOM
u3 Poccun.

Bapwuant 3
1. B nekoropoi#t cnioptuBHO# mKkonae 400 CIOPTCMEHOB, M3 HHUX B KOHIC roja 384 uemoBeka
HOJy4Yuiu rpaMoty. Haliaure BeposSTHOCTH TOro, YTO BBIOpAHHBIM HayraJ CIOPTCMEH 3TOH
LIKOJIBI ITOJIY9HJI TPAMOTY B KOHIIE I'0J1a.
2. Maia, JTama, Csera, Ons u Harama Gpocwin skpeOuil — KOMY MEPBOMY IETh IIECHIO.
Haiinute BeposiTHOCTH TOTO, YTO MEpBast METh MECHIO JOJKHA OyneT He Mara.
3. MexaHu4ecKue 4achl C JBEHA/IATHYACOBBIM [ (epOIaTOM B KaKOH-TO MOMEHT CJIOMAITHCH U
nepecTaii XoauTb. Haliiure BEpOATHOCTh TOTO, YTO YaCOBAasl CTPEJIKA 3aCThlIA, JOCTUTHYB OT-
METKHU 7, HO HE JOMJS 10 OTMETKH 4 yaca.
4. B crmy4aitHOM 9KCIIepUMEHTe OpOCaroT JIBe UrpalibHbIe KocTH. HaiiinTe BEepOSTHOCTH TOTO, 4TO
B cymMMe BbinazieT 10 oukoB. Pe3ynbrar OKpyriuTe 10 COTBIX.
5. Tlepen Hauamom BOJIEHOOIBHOTO MaTya Cy/Ibsi OPOCACT MOHETKY, YTOOBI ONPEICTUTD, KaKas U3
KoMaHJ HayHET urpy. Komanna «Turpsen» urpaer Tpu Marya ¢ pasHbIMM KoMaHaamu. Halinure
BEPOSITHOCTb TOT'0, YTO B 3THX UTpax KoMaHAa «TUrpbl» BEIMIPAET KpeOuil pOBHO /1Ba pasa.
6. Komnkypc ucnonuureseit mpoBoaurcs B 4 ausi. Beero 3asBiieHo 65 BHICTYILICHHUI — [0 OJJHOMY
OT KaXJ10ro ropoJia. B nepBblil cHb 3allJIaHMPOBAHO 26 BBICTYIUICHUH, OCTAJIbHBIE PACIIPEACIICHBI
MOPOBHY MEXKJYy OCTaBIIUMUCS THSAMU. [lopsnok BBICTYIUIEHHMH ompezaensercss xKepeObEBKOM.
KakoBa BepOSATHOCTb, UTO BBICTYIUICHHE IPEACTaBUTEN TaraHpora COCTOMTCS B TPETHUH JI€Hb
KOHKypca?
7. B rpynne corpyaaunkoB MUC 60 uyenoBek. Mx BepTONETOM B HECKOJIBKO NPHEMOB
3a0pachIBaIOT B TPYIHOAOCTYIHBIN paiioH o 12 denoBek 3a peiic. [Topsaok, B KOTOPOM BEPTOJIET
nepeBo3ut corpynHukoB MUC, cinyuaen. Haiinure BepoATHOCTH TOro, 4ro corpyauuku MYC
Kupuin IlerpoB u II€rp KupniioB moneTaT ogHUM M TeM ke pelcoM BepToiiéra. PezynbraT
OKPYIJIUTE 10 COTBIX.

Bapuanr 4
1. B kapmane y Csersl ObUIO msiTh KOHMeT — «[Tuénkay», «bemnouka», «Cyduey, «Jleto» u
«Cxka3kay, a Takxke MOOUIbHUK. BeiHuMas MoOmibHUK, CBeTa ciiydailHO BBIPOHWIIA U3 KapMaHa
oJiHy KoH(peTy. Haiinnte BepoaTHOCTB TOr0, YTO yrnana koHdera «Cka3kay.
2. Ha monxe nexwur 180 Terpajeii, u3 HUX 63 B JHHENKY, a OCTalbHBIE — B KJIeTKy. Haiiure
BEPOSTHOCTH TOTO, YTO CIY4aiiHO BHIOpaHHAs TETPaib OyAET B KIETKY.
3. MexaHHUYeCKHE 9achl C IBCHAAIATHIACOBBIM I ()epOIaToM B KAKOH-TO MOMEHT CIIOMAJTHCh H
nepecTalu XoauTb. Haliiure BEpOATHOCTH TOrO, YTO 4acOBasi CTPEJIKA 3aCThblla, JOCTUTHYB OT-
MeTKH 11, HO He HOHIsI 0 OTMETKH S5 Jacos.
4. Tlepen HauanoM napTuu B maniku Bacst Gpocaet MOHETKY, 4TOOBI OIPEICITHTh, KTO H3 HTPOKOB
HayHET urpy. Bacs urpaer yeTslpe mapTuu ¢ pasHbIMU Urpokamu. Haiinnure BEposITHOCTH TOTO,
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YTO B 3THX NMapTHUsAX Bacs Beurpaer xpeOuii poBHO OJIUH pa3s.

5. B caydaiiHOM SKCTIEpUMEHTE OPOCAIOT IBE HTpaibHbIC KocTH. HaiiinTe BepOsSTHOCTH TOTO, 4TO
B cyMMe BbIaZieT MmeHee 11 oukoB. Pe3ynbTaT OKpyIiure 10 COThIX.

6. B onummnuane 1mo mporpaMMHUpOBaHUIO y4acTBYIOT 150 crymentos: 45 uz MUDU, 65 u3
M®TH, ocrambHbie — U3 JApyrux BYy30B. Homep, moa KOTOpbIM YYacCTBYIOT CTYIEHTHI,
omnpenensercs xxpebuem. Haiigure BepOsSTHOCTH TOTO, YTO CTYACHT O] HOMEPOM 8 OKa)KeTCsl He
3 MOTHU u ve uz MUODU. Pe3ynbTaT OKPYTIUTE 10 COTHIX.

7. B rpynme 51 genoBek, cpeau Hux aBa Onm3Hena — Mamra u Jlama. ['pynmy ciaydaitHbiM
00pa3oM JiensT Ha Tpu 3BeHa 1o 17 yenoBek B kaxaoM. Haliute BeposiTHOCTH TOro, uto Maria u
Jlama okaxxyTcs B OJJHOM 3BEHE.

Bapuanrt 5.
1. Hasx3ameHe 1o OHOJIOTHH MIKOJIBHUKY TOCTAETCS OIUH BOIIPOC M3 CIIUCKA SK3aMEHAIIMOHHBIX
BOIPOCOB. BeposTHOCTH TOro, 4yTro 3TO BOmpoc Ha TeMy «MiekonuTtawonme», paBHa 0,15.
BepositHOCTB TOTO, 4TO 3TO BOTpoc Ha TeMy «I pubb1», paBua 0,23. Haiinute BEpOsITHOCTH TOTO,
YTO Ha SK3aMEHE NIKOJIBbHUKY JOCTAHETCS BOIPOC MO OAHOU U3 3THX JBYX TEM.
2. B marasuHe CTOAT JBa IUIATEXKHBIX aBTOMaTa. KaIblii U3 HUX MOKET OBITh HEHUCIPABEH C
BeposaTHOCTHIO 0,08 HE3aBUCUMO OT Apyroro aBroMata. Hailiute BEpoOSITHOCTB TOTO, UTO XOTS OBl
OJIMH aBTOMAT UCIIPABEH.
3. BeposATHOCTH TOrO, YTO HOBBIH MOOWIIBHBINA Teae(OH IMPOCIYKUT GOJIbIIE JBYX JIET, paBHA
0,62. BepossTHOCTB TOTO, YTO OH MPOCTYKUT OOJIbIIIE MATH JET, paBHa 0,43. Halinure BepoATHOCTH
TOT0, YTO OH MPOCITY>KUT MEHbIIIE MSTH JIET, HO OOJIbIIE ABYX.
4. BeposiTHOCTH TOTO, 9TO Oarapeiika OpakoBanHas, paBHa 0,07. ITokymarenb B Mara3swHe
BBIOMpAET CIIy4aiiHyI0 YIIAaKOBKY, B KOTOpOU Be O6arapeiiku. Haliute BeposTHOCTH TOTO, 4TO 00€
Oarapeilku OKaKyTCsl HCIIPaBHBIMH.
5. B nekoropom ropoje u3 8000 mossBUBIIMXCS HA CBET MianaeHieB 4888 manpunkoB. Haiiaure
4acTOTY pOXKACHUS AEBOYEK B 3TOM ropoje. Pe3ynbrar okpyriauTe 10 COThIX.
6. ABTOMaTuueckas JIMHHMS W3rOTABIMBAcT Oarapekd. BeposSTHOCTH TOro, 4YTO TrOTOBAs
Oarapeiika HeucnpaBHa, paBHa 0,04. Ilepen ymakoBkoil kaxmas Oarapeiika IPOXOJUT CUCTEMY
KOHTpOJIA. BeposTHOCTH TOro, 4TO CHUCTeMa 3a0pakyeT HeucrnpaBHYIO Oarapeiiky, paBHa 0,98.
BeposTHOCTH TOrO, UTO CcHUCTeMa Mo oIMOKe 3abpakyeT UcmpaBHyro Oatapeiiky, paBHa 0,02.
Haiinutre BeposSTHOCTH TOTO, YTO CIIy4allHO BBIOpaHHas M3TOTOBJEHHas Oarapeiika Oyner
3a0pakoBaHa CUCTEMOI KOHTPOJIS.
7. Yto0BI IPONTH B CIEIYIOMINI KPYr COPeBHOBaHMM, (PyTOOIBHON KOMaH/IE HYKHO HaOpaTh
XOTs OBl 4 OUKa B ABYX Urpax. Eciy koMaH/1a BEIMTPHIBAET, OHA ITOJIYYaeT 3 0UKa, B CIy4ae HUUben
—1 ouko, ecau mpourpsiBaer — () oukoB. Haiiaure BEpOSATHOCTH TOTO, YTO KOMAaHJE YIAACTCs
BBINTH B CIEAYIOLIMNA Kpyr copeBHOBaHUM. CuMTaiiTe, 4TO B KaXXJOW WIpPe BEPOSTHOCTU
BBIMTPBILIA U TPOUTPHIIIA OIMHAKOBHI U paBHbI 0,34.

Bapwuant 6

1. U3 paiioHHOrO IIEHTpa B JIEPEBHIO ©KEIHEBHO XOJHUT aBTOOyc. BeposTHOCTB TOro, 4ToO B
MOHEICIIBHUK B aBTOOYCE OKakeTcst MeHbIe 19 maccaxupos, paBHa 0,26. BeposiTHOCTh TOTO, UTO
OKakeTcsi MeHbllle 6 maccaxupoB, paBHa 0,009. Haiigute BepOSTHOCTH TOr0, YTO YHUCIO
naccaxupoB Oyzaer ot 6 1o 18..

2. B marasumee 4eThipe mpomaBna. Kakaplii W3 HUX 3aHAT C KIHEHTOM C BepostHOocThIO 0,3.
Haiinure BeposITHOCTh TOTO, UTO B CIy4ailHbIE MOMEHT BPEMEHH BCE YEThIpE MPOJABLIA 3aHSTHI
OJIHOBPEMEHHO (CUMTAaNTe, 4YTO KIMEHTHI 3aX0AST HE3aBUCUMO APYT OT ApPYyTa).

3. 3. BUATJIOHKCT IIECTh pa3 CTPENISET MO MHUILEHAM. BeposATHOCTh MONagaHuss B MUILIECHb TIPU
oZlHOM BbIcTpene paBHa 0,2. HaliquTe BepOSATHOCTh TOTO, YTO OMATIOHUCT NEPBbIE YETHIPE pas3a
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IonaJ 1o MULIEHH, a MOCIEAHNE IBA — MPOMaxHyJics. Pe3ynbrar OKpyriauTe 10 ThICSYHBIX.
4. TlomerueHue ocBemaetcss GoHApEM ¢ ABYMs JIaMIIaMH. BeposITHOCTh MeperopaHusi OXHON
Jamrbl B TedyeHue roja pasHa 0,6. Haiiute BeposiTHOCTB TOTO, YTO B TEUEHUE r0J1a XOTs Obl O/1HA
JamIa He Ieperopur.
5. BeposATHOCTH TOTO, YTO HOBBIM HOYTOYK B T€UYEHHE I0jIa MOCTYIUT B TapAaHTUIHBIA PEMOHT,
pasHa 0,08. B Hekoropom ropoae u3 4000 mpogaHHBIX TaKMX HOYTOYKOB B TEUEHHE Toja B
rapaHTHIHYIO MacTepckyro mnoctymmio 408 mryk. Hackoabko OTIMYaeTCs 4acToTa COOBITHSA
«TapaHTUHUHBIM PEMOHT» OT €r0 BEPOSITHOCTH B 3TOM ropoje?
6. Ha pucynke wuszoOpaxen nabupunt. JXKyk 3amonsaer B Ja0MpUHT B TOuke «Bxomy».
Pa3BepHyThCS 1 ONI3TH Ha3a/l )KYK HE MOXKET, IO3TOMY Ha Ka)KJIOM Pa3BETBICHHUH )KYK BHIOMpAET
OJIMH U3 MyTel, mo koropomy emEé He moi3. Cuuras, 4To BHIOOP JajbHEHIIEro IyTH YHUCTO
CIIy4alHBIH, ONPEACIINTE, C KAKOW BEPOATHOCTBIO KYK IPUAET K BbIXoay E.

Buxog A  Bemop b

Ty X

Bxox BEIXOJ,

AN -

Bruxon I]

///

7. Kosboii [Ix0o momamgaeT B MyXy Ha CTE€HE C BepOSTHOCTBIO 0,72, eClu CTpessieT u3
MPUCTPENSIHHOTO peBoibBepa. Ecnu J[)o cTpenseT M3 HeNmpUCTPENsSHHOTO pPEBOJIbBEpa, TO OH
nomajaeT B Myxy ¢ BeposiTHocThio 0,16. Ha ctosne nexut 12 peBoiabBepoB, U3 HUX TOJIBKO 3 —
npuctpensaubie. KoBOoii J[»ko BUIUT HA CTeHE MyXy, HayJady XBaTaeT IMEPBBIA MOMABIIUNCS
PEBOJIBBED U CTpeENseT B Myxy. Haliiure BEpoSITHOCTh TOTO, 4TO J[?KO MpoMaxHETCs.

Bapuant 7
1. Ha sk3ameHe 10 UCTOPHH IIKOJIBHUKY JTOCTAETCS OJJMH BOMPOC M3 CIMCKA SK3aMEHAIMOHHBIX
BONIIPOCOB. BeposTHOCTE TOro, uro 310 Bompoc Ha Temy «MBan I'posusbni», pasHa 0,26.
BepositHOCTE TOTO, YTO 3TO BOTpOC Ha TeMy «ExaTtepuna II», pasna 0,11. Halinute BeposTHOCTD
TOT'0, YTO Ha 3K3aMEHE IIKOJBHUKY IOCTAHETCS BOIPOC 110 OJHOW U3 3TUX JBYX TEM.
2. TIpodeccroHaNbHBII UTPOK B MIANIKA A., HTpast OEIbIMU, BBIMTPHIBACT ¥ TPO(HECCHOHATBHOTO
urpoka b. ¢ BeposTHOCTBIO 0,42. Ecin ke OH UrpaeT YEPHBIMU, TO BHIMTPBIBAET C BEPOATHOCTHIO
0,2. A. u b. urpator nBe napTuu, MEHAs Npu 3TOM LBeT puryp. Haiiaure BeposTHOCTH TOTO, 4TO
A. BIUTpaeT o0e MapTHH. .
3. 3. BeposTHOCTH TOTO, 4TO HOBBIH (heH MPOCITY UT OoJbiie TpEX JeT, paBra 0,7 1. BepositHOCTH
TOTO, YTO OH HPOCIYKUT OOJjbIle JIecsITH JeT, paBHa 0,24. Halinure BEpOSTHOCTh TOTO, UTO OH
MPOCITYKUT MEHBIIE IECATH JIET, HO OOJIbIIE TPEX.
4. Tlo or3eiBam mokymateneir Hukomnaii IlerpoBud omeHHT HaAEKHOCTh [BYX HHTEPHET —
Mara3suHoB. BeposITHOCTh TOro, 4To HYXHBIH TOBap AOCTaBAT M3 MarazuHa A, paBHa 0,68.
BepoaTHOCTH TOTrO, YTO TOT TOBap JOCTaBAT U3 MarasuHa b, pasna 0,75. Huxomnaii IletpoBnu
3aKa3ajl ToBap cpa3dy B o0oux MarasuHax. CuMTas, 4TO WHTEpHET — Mara3uHbl paboOTaroT
HE3aBHCHUMO APYT OT APYyTa, HAalAUTE BEPOSITHOCT TOTO, YTO HU OJIMH Mara3suH He JOCTaBUT TOBAp.
5. B nHekoropom ropozae u3 5000 mosBUBHIMXCS Ha cBeT miajieHieB 2420 neBouek. Haitmure
4acTOTY POXKACHHS MAJbYMKOB B 3TOM ropojie. Pe3ynbrar oKpyriauTe 10 COThIX.
6. UroObl MpONTH B CIEAYIONINI KPyr COPEBHOBaHMH, (HyTOONBHOM KOMaHIE HYXXHO HabpaTh
x0T Obl 4 04Ka B IByX Urpax. Eciiv komaH1a BBIMTPBIBAET, OHA MOTYyYaeT 3 04Ka, B CIydae HUUben
— 1 ouko, ecnu npourpsiBaeT — 0 oukoB. Hailiiute BEpOATHOCTH TOro, YTO KOMaHAE YAACTCs
BBIUTH B CIEAYIOUIMH Kpyr copeBHOBaHMM. CuuTaiiTe, 4TO B KAXKIOM HIPE BEPOATHOCTH
BBIMTPBILIA U IPOUTPHIIIA OUHAKOBBI U paBHbI 0,21.
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7. JiBe (pabpuKu BBHITYCKAIOT OJMHAKOBBIE IAPHKOBBIE aBTOPYUKHU. [Ipu 5TOM niepBast adpuka

Beimyckaer 80% »3Tux aBropyuek, a BTopas — 20%. IlepBas ¢abpuka Beimyckaer 6%
OpakoBaHHBIX aBTOpy4eK, a Bropas — 2%. Haiimute BepoATHOCTH TOrO, YTO .CIy4ailHO
KYIUICHHAsI aBTOPYYKa OKa)eTCsi OpaKOBaHHOM.

Bapuant 8

1. U3 pailoHHOTO IIEHTpa B JIEPEBHIO CKEIHEBHO XOIHUT aBTOOyC. BeposTHOCTH TOro, 4TO B
MOHECIIBHUK B aBTOOYCE OKaKeTCs MeHbIe 43-X maccaxupos, paBHa 0,91. BepostHocTh TOTO,
4YTO OKakeTcs MeHblle 16 maccaxupos, paBHa 0,12. Haiiiute BEpOATHOCTb TOr0, YTO YHUCIIO
naccaxxupoB Oyzaet ot 16 mo 42.
2. B wmarasune Tpu npojasua. Kaxapiil u3 HUX 3aHAT C KIIMEHTOM ¢ BepositHOoCThIO 0,2. Haiinure
BEPOATHOCTH TOT'0, YTO B CIy4alHbIi MOMEHT BPEMEHH BCE TPH IIPOJIaBLIA 3aHATHI OHOBPEMEHHO
(cumTaiiTe, 4YTO KJIMEHTHI 3aX0AT HE3AaBUCUMO JPYT OT JIpyra).
3. 3. BeposiTHOCTH TOTO, YTO HA TECTE [0 HEMEIKOMY SI3BIKY yJarnuiicst P. BepHO pemuT 6obiie
19 3amau, pasua 0,71. BepositHocTh TOTO, uTO P. BepHO pemmt Gomnbiie 18 3amay, pasHa 0,76.
Haiinure BepositHOCTH TOTO, 4TO P. BepHO pemut poBHO 19 3axau.
4. 4. TlomemieHue ocBenraetcsi GoHapEM ¢ IBYMs JaMiiaMu. BeposiTHOCTh Heperopatus OJHON
Jamibl B TeueHue roja pasHa 0,18. Haligute BeposTHOCTb TOr0, YTO B TEUEHUE I'0J1a XOTs ObI OJ1HA
JamIia He Ieperopur.
5. BepostHOCTH TOrO, 9T0 HOBBIH DVD — mpowurphiBarellb B TEUYEHHE IOja MOCTYIUT B
rapaHTuiiHeii pemoHT, paBHa 0,032. B Hekoropom ropoae u3 3000 npomanueix DVD —
IpourpbiBaTesied B TEYEHHWE ToJa B TapaHTHilHYI0 MacTtepckyro nocrymwio 105 HITYK.
Hackomnbpko oTanuaeTcs 4acToTa cOObITUS «TapaHTHUHHBIM PEMOHT» OT €ro BEpOSATHOCTU B 3TOM
ropoae?
6. Ha pucynke wu3obpaxén mabupunt. JKyk 3amon3aer B nabupuHT B TOouke «Bxom.
Pa3BepHyTbCS M ON3TH Ha3aJ KYK HE MOXKET, [I03TOMY Ha Ka)kJIOM pa3BETBICHUH YK BbIOMpaeT
OJIMH M3 IyTeH, mo koropomy emé He noss. Cuutas, 4yTO BHIOOpP JalbHEHILEro MyTH YUCTO
CIIy4aiHbIH, ONIPEJIENTE, C KAKO BEPOSITHOCTBIO KYK NPUAET K BoIX01y B.

Bsxxox ' Bsmxon

Brxon

o Bxox

Bexon A
7. KoB0Ooit [[)xoH momasaer B MyXy Ha CTeHe ¢ BepostHOocThio 0,85, ecmu crperser u3
IIPUCTPEIIHHOTO PeBOabBepa. Ecnu J[KOH CcTpessdeT U3 HENPUCTPEITHHOIO PEBOJIBBEPA, TO OH
NOMAAeT B MyXy ¢ BepossTHOCTBIO 0,34. Ha ctone nexut 17 peBoabBepOB, U3 HUX TOJIBKO 7 —
npuctpensauabie. KoBOoil /[KoH BUIUT Ha cTeHE MyXY, HayJaudy XBaTaeT MEepBbIi MOMaBLINIICT
PEBOJIBBED U CTpeiseT B MyXy. Hanaure BepoATHOCTB TOTO, 4TO JIPKOH IPOMAaXHETCH.

Bapuant 9

1. Yro6bl MOCTYNHUTH B MHCTUTYT HA CIEIHATLHOCTD «ABTOMATH3AIHS», AOUTYPHEHT TOJIKEH
HaOpatpb Ha EI'D He Menee 60 6aioB 1o KaxJI0My U3 TPEX MPeAMETOB — MaTEMaTHKe, pyCCKOMY
A3bIKY U (pusuke. YToOBl MOCTYNUTHh Ha CHELHAIbHOCTh «MeXxaTpoHUKay, HY>)KHO HaOpaTh He
MeHee 60 OamoB MO KaxaoMy U3 TpEX NPEIMETOB — MaTEeMaTHKE, PYCCKOMY SI3bIKY U
uHpopmatuke. BeposTHOCTH TOro, yro abUTypueHT Y. MoiydyuT He MeHee 60 OanoB 1o
mareMaTuke, paBHa 0,4, 1o pycckomy si3eiky — 0,5, o ¢pusnke — 0,3 n mo madpopmatike — 0,2.
Haiinute BeposSTHOCTH TOTO, 4TO Y. CMOXKET MOCTYMUTh XOTS OBl HA OJTHY M3 JABYX YHOMSHYTBIX
CIIEIINAILHOCTEMN.
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2. Ha cnaprakuaje BBICTYNAIOT TPYIIBI — IO OJHON OT KaKIOM M3 3asiBJIEHHBIX T'OPOJIOB.
[Topsimok BBICTYIIICHUS ompenensercs xpeduem. KakoBa BepoATHOCTh TOr0, 4YTO TpyIa H3
PocroBa Oynmer BeICTymath mocie rpynmbl w3 Kazanm u mocne rpynnsl u3 Youi? Pesyabrar
OKPYIJIUTE J10 COTBIX.

3. Arpodupma 3aKymaer KypuHbIe Silla B ABYX JOMANIHUX XO03sicTBax. 60% SHUIl U3 IIEPBOroO
X03511icTBa — sIiI]a BBICILIEH KaTETOPUH, a U3 BTOPOro Xo3aicTBa — 30% sAuI BBICIIEH KaTErOpHHU.
Bcero Bbeicmiyro kareropuro mnonydaer 45% suu. Hailiiure BeposSTHOCTH TOrO, 4TO SIMIO,
KYIUICHHOE Y 3TOH arpoupMbl, OKaXKETCsl U3 TIEPBOTO XO3SHUCTBA.

4. B TOproBoM IIEHTPE JIBa OJMHAKOBBIX aBTOMATa MPOJIAIOT MIOKOJIaAKH. BeposTHOCTH TOTO, 4TO
K KOXY JHS B aBTOMAaTe 3aKOHUYUTCS mIokosan, paBHa 0,8. BeposTHOCTh TOTO, YTO MIOKOJIAJ
3aKOHYUTCS B 000oMX aBTomarax, paBHa 0,62. Haiinure BEpOATHOCTb TOTrO, YTO K KOHKY IHS
IIOKOJIaJ OCTAaHETCA B 00OMX aBTOMATaX.

Bapuant 2
1. Arpodupma 3akymaer KypHHbIC siilla B IBYX JAOMAIIHKX X03siicTBax. 18% suil U3 mepBOro
X034 CTBa — SIlLIa BBICILIEH KATETOPUH, @ U3 BTOPOro X03s1cTBa — 23% sAUIl BBICIIEH KAaTErOPHH.
Bcero Beicuiyto karteroputo noiydaer 22% sun. Haiinure BeposTHOCTH TOro, 4ToO SIHIO,
KYIUIEHHOE Y 3TOM arpoupMbl, OKa)eTcs U3 MepBOro X03sHCTBa.
2. YroObl MOCTYIHTH B MHCTUTYT HA CHENHAILHOCTh «BHOTEXHUKa», aOMTYPHEHT IOJDKEH
HaOpath Ha EI'D He Menee 80 6ay1oB 1Mo KaKIOMY U3 TPEX MPEIMETOB — MAaTeMaTUKE, PYCCKOMY
A3BIKY U XUMUH. UTOOBI MOCTYNUTH Ha CIIELUATBHOCTD «YIIPABIIEHUEY», HY’)KHO Ha0paTh HE MEHEE
80 OammoB MO KaXAOMY M3 TpEX TMPEAMETOB — MaTEMAaTHKE, PYCCKOMY S3BIKY H
0011ecTBO3HaHUIO. BeposTHOCTH TOTO, YTO aOUTYypHEHT 3. MOIy4yuT HEe MeHee 80 OawioB IO
MmaTtemaruke, paBHa 0,3, o pycckomy si3biky — 0,4, mo xumuu — 0,7 1 10 00II€CTBO3HAHUIO —
0,6. Haiimute BEpOSITHOCTH TOrO, 4TO 3. CMOXKET HOCTYNHUTb XOTs Obl Ha OAHY M3 JBYX
YIOMSIHYTBIX CHEIUATbHOCTEH.
3. Ha pok-(ectBasie BBICTYNAIOT TPYIIBI — IO OJHON OT KaKJOM M3 3asBJIECHHBIX CTPaH.
[Topsimox BBICTYIIEHUS ompenensiercs xpeduem. KakoBa BepoATHOCTh TOr0, 4YTO TpyIma W3
Poccun Oyner BeicTymate mepen rpymmnoil 3 Yexuum u nepen rpymmoi u3 Jlanuu? Pesymbprar
OKPYTIJIUTE JI0 COTBIX.
4. B TOproBOM IIEHTpE [Ba OJMHAKOBBIX aBTOMAaTa MPOAAIOT Kode. BeposTHOCTH TOrO, YTO K
KOHILY JIHSl B aBTOMATe 3aKOHUYMUTCA Kode, paBHa 0,7. BeposTHOCTH TOro, 4T0 KOpe 3aKOHUUTCS B
oboux aBTOoMarax, paBHa 0,56. HaiiguTe BeposSITHOCTh TOTO, UTO K KOHILY JTHS KOde OCTaHeTCs B
000X aBTOMATax.

Bapuanr 3
1. Tlpu aprunnepuiickoil cTpenbOe aBTOMaTHYecKas CHCTeMa JIeNiaeT BBICTpen 1o menu. Ecmu
1[eJIb HE YHUUTOXKEHa, TO CHUCTeMa JIeJIaeT MOBTOPHBIN BhICTpeIl. BbICTpesnbl MOBTOPSAIOTCS 10 TEX
1Op, TIOKA 11eJIb He OYyAeT YHUUTOKeHa. BEepOosITHOCTh YHUUTOKEHHSI HEKOTOPOM 1IeTTH ITPU IEPBOM
BhICTpeIie paBHa 0,3, a nmpu kaxaom nocienyromeM — 0,6. CKOJIbKO BBICTPEIOB MOTPeOyeTCs st
TOT0, 4YTOOBI BEPOSATHOCTh YHUUTOXKEHHUS 11esn Obu1a He meHee 0,97
2. B ronuaproi#t mactepckoit 20% mpousBeaEHHBIX damiek uMeroT aedekt. IIpu KOHTpose
Ka4yecTBa MPOXYKIHMH BbIsBiIsAeTCS 85% nedekTHbIX yameKk. OcTanbHble Yallkd MOCTYMAlT B
npoaaxy. Haiiiure BepoATHOCTb TOTO, YTO CIIy4aiiHO BbIOpaHHas MpY MOKYIIKE Yallka HEe UMEET
nedexToB. OTBET OKPYIIIUTE JI0 COTHIX.
3. Ha pok-(ecTuBane BBICTYIAIOT TPYIIIBI — IO OJHOW OT KaKIOW W3 3asBJIEHHBIX CTPaH.
[Topsimox BBICTYIUIEHUS ompexensiercs kpeduem. KakoBa BepoOsSTHOCTH TOTrO, YTO Tpymma M3
Poccun Gynet BeicTynarh nocie rpynnsl U3 Uranuu, HO nepen rpymnmoit u3 ¢y3uu? Pesynbrat
OKPYIJIUTE J10 COTBIX.
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4. Arpodupma 3aKyraer orypiisl B AByX Teruuiiax. 70% orypiioB U3 nepBoil TEIUIUITBI — OT'YPIIbI
BBICILIEH KaTETOpHH, a U3 BTOpor Terunbl — 80% orypuoB Beicuiel kKaTeropuu. Beero Beiciiyro
KaTreropuro noiyuaer 72% orypuos. Haiiiure BeposITHOCTb TOTO, UTO OI'ypell, KyIJIEHHbBIN Y 3TOU
arpo(upMbl, OKXKETCS U3 TIEPBON TETUTHUIIBI.

Bapuant 4
1. Tlpu apruiepuiickoil cTpenbOe aBTOMATHYeCKass CHCTEMa JIeNIaeT BRICTPEN 1Mo menu. Ecimu
LeJIb HE YHUUTOXKEHA, TO CUCTEMA JIeJIaeT MOBTOPHBINA BBICTpEN. BrICTpenpl MOBTOPSIOTCS A0 TEX
1op, TIOKA I1eJTb He OyAeT YHUUTOXKEHa. BEeposITHOCTh YHUUTOKEHHSI HEKOTOPOI 1IeTTU MPH TIEPBOM
BBICTpesie paBHa 0,2, a mpu kaxaom nocienyromeM — 0,8. CKOJIBKO BBICTPEIOB MOTPEOyeTCs s
TOT0, 4YTOOBI BEPOSTHOCTh YHUUTOXKEHHUS 11enu Oblia He menee 0,957
2. Ha ¢dabpuke kepammueckoii mocyrasl 20% Tpou3BenEHHBIX muan uMmeoT aedpekr. [lpu
KOHTpOJIC KadecTBa MNpoaykKiuu BbiBiusiercs 90% nedextHbix mnuan. OcraiabHbIC MHATBI
MOCTYNAaT B Mpojaxy. Haiiaure BepoATHOCTh TOr0, 4TO CiAy4yailHO BbIOpaHHAsl MPH MOKYIIKE
nuana He umeet 1e(ekToB. OTBET OKPYTIUTE A0 COTHIX.
3. ABrodupma 3akymaer Kojéca B [ByX MarasuHax. 10% koJéc u3 nepBoro Mara3uHa — Kojiéca
BBICIIECH KaTEeropuu, a U3 BTOPOro MarazuHa — 2% Kozi€c BbICIIEH Kareropuu. Beero BeICIIyIO
Kareroputo nonydaer 3% konéc. Haliqure BEpOATHOCTH TOrO, YTO KOJIECO, KYINIEHHOE Yy 3TOM
aBTO(HUPMBI, OKaXKETCs U3 TIEPBOTO Mara3uHa.
4. B Bomame6HOW cTpaHe ObIBacT JBa THIIA MMOTOJBI sSCHAas M ITaCMypHas, MPUUYEM II0T0Ja,
YCTaHOBUBILIUCH YTPOM, JI€PKHUTCS HEM3MEHHOU BeCh JeHb. M3BecTHO, UTO ¢ BeposATHOCTHIO 0,8
norojia 3aBTpa OyzeT Takoil xe, kak u cerogus. Cerogns 7 aBrycra, nmoroja B Bonme6Ho# cTpane
scHas. Haiinure BeposTHOCTh TOro, yto 10 aBrycra B BommeOHOW cTpane Oyaer macmypHas
oroJia.

KonTpoabnasi padora Ne 11

2 1 -4
1. Beraucnuth onpenenurens (3 1 2
-2 3 1
1) o npaBmty Capproca
2) Pa3JIOXKUB €T0 TI0 BTOPOI CTPOKE
. 3x+4y =17
2. Haiitu pemenue cuctemsl 1o ¢popmynam Kpamepa {
7x-5y=11
3. Ucnonw3ys aneMeHTapHbIE IPeoOpa3oBaHusl HAWTH PAHT MATPHIIBI
2 -1 16 9
3 4 2 1
2 3 0 5
1 1 2 3

4. Ucnonwiysa teopemy Kponekepa-Kanemiu onpeneianTs, CKOJIbBKO pPElICHUM
MMEET CHCTeMa JIMHEHWHBIX ajreOpanyeckux ypaBHEHHM, €ClIu ee
paciMpeHHasi MaTpulla IPUBEICHA K BUTY
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1 3 -2 1|-4
01 4 3|1
00 1 -2 2

00 0 1/-3

5. Hammcarp oOmee ypaBHeHME mpsAMOd AB H HalWTH €€ YIJIOBOU
ko3 dunment, ecmm A(-35), B(2]).

6. Haiitu yrioBoit ko3 huIEHT NpIMO, TpoXxosiiel yepe3 Touky M (2;—3)
NEPHEHANKYJIAPHO NpAMOU X+3y —5=0, 1 HarucaTh ee 00Iee ypaBHEHHE.

7. Onpenenursb KOOPAWHATBI LIEHTpa 151 paguyc OKPY>KHOCTH
x* +y® +4x—6y+4=0. Hanmcars ypaBHEHHE OKPYKHOCTH, CHMMETPHUYHOM
3aJaHHON OTHOCHUTEIHHO ocu OX.

2 2

8. Haiitu koopauHatbl (OKYyCOB JMHUU E—y—zl U BBIYUCIUTH €€

25

DKCIIEHTPUCUTET.

9. BBIYMCINTH KOCHHYC yTJla MEXJY BEKTOpaMu E 151 E, ecma A(L-3;2),
B(3;-11), C(5-35).

10.HaifTy BEKTOpHOE TIPON3BECHNE BEKTOPOB a = (2—3) M b =—i+4j -2k .

11.BeIauciuTh 00bEM NHPAaMHABI, TOCTPOEHHOW Ha BEKTOpax a = (-3;2i1),
b=(6:-2:2), a=(3-21)

12.HamucaTh KaHOHUYECKHE U TMapaMETPUUYECKHUE YpPaBHEHUS TPSIMOH,
npoxoasimied 4epe3 TOYKYy M(L—25) TEpHeHAUKYJIAPHO TIOCKOCTH
3X—2y+4z-5=0.

13.Hamucate ypaBHEHHE ILJIOCKOCTH, MPOXOJsAlied depe3 Touky P(4;3:-2)
apajuIeIbHO INIOCKOCTH X+4z—-3=0.

Kontpoabnas padora Ne 12

1. Ucnosnb3ys TOXIECTBEHHbIE TPe0oOpa30BaHus, BBIUUCIUTD MPeIes
. 2x* +5x-3
lim———

x>-33x% +8x—3
3

2X
2. Umeet mu rpaduk GpyHKIMU Y = S TOPU30HTAIBHYIO acuMnToTy? Ecimun

HMMEET, TO KAKYI0?

3. Haiitn mpown3BoaHyt0 QYHKITUH Yy =e * -cos(Inx);

. \JAX —3tgx
4. Haiti npon3BoaHyIO GVHKIUNA § = —— ——;
P AHYIO GYHKLUH Y 5—arcsin2x

_2x*+5x-3
5. Hcnone3ys npasuno Jlonurans, BEIMUCIUTE npeen lim ————
x>-33x° +8x -3

6. HccnenoBaTh (QyHKIIMIO HA MOHOTOHHOCTb, SKCTPEMYMBbI, BBIITYKJIOCTh-

BOTHYTOCTb U TOYKH neperH6a
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a) y=x>+6x"+9x+4 (Ha OLEHKY «YJAOBJICTBOPUTEIHHOY)

x' —27x+54
b) y=——5—— (Ha OLIEHKY «XOPOLIO» U OTIUYHO)
X

/. HaiiT yacTHbIE IPOM3BOJHbIE Z) Uz} (DyHKIMH

7 =5x"y* —3x% +2xy° -1
5dx

8. HaiiTu HeonpeieIeHHbII HHTETpa J' —
cos’® 3x

9. HaiiTu HeomnpeeIeHHBIN HHTErpal IL
' (x+2)V

10.C momomnibo orpeneaeHHOro HHTErpaia BEIYUCIUTH IUIOMAAb (PUTYpPHI,
U300paKeHHON Ha PUCYHKE 20

11. UccnenoBaTh CXOOAUMOCTD e

HECOOCTBEHHOTO I/IHTeraJ'Ia “ /

10 floy=x"+2

s |

12.B  smmuke monoxuwiun 15 mapoB ¢

o 05 1 15 2 25

HoMepamu oT 1 no 15. U3 smuka oauH 3a

3

APYIrUM BbIHHUMAIOT IIapbI. Haittn BCPOATHOCTL TOI'O, YTO M3 YCTBIPCX

BBIHYTHIX IIapOB JIBa OyAYyT UMETh YETHBIE HOMEPA.

13. B xoMaHie OMaTIOHUCTOB TPH CIIOPTCMEHA. BEpoATHOCTH TOTO, UTO KaXKIbIN
U3 HHUX MNPOUAET CHOPUHTEPCKYIO AMCTAHIMIO Oe3 ITpadHbIX KPYroB,
cooTBeTcTBeHHO paBHbl 0,9; 0,7; 0,6. HaiiTu BEpOSTHOCTH TOrO, YTO Ha

COPEBHOBAHHUSIX

d) TOJBKO OJIMH M3 HUX MPOUACT JUCTAHIHIO Oe3 ImTpadHBIX KPyroB

b) xoTs OBl OIWMH CHOPTCMEH MPOWAET MUCTAHIKIO Oe3 mTpadHBIX

KPYIr'OB
14.3anan 3aK0H pacnpeaesieHus TUCKPETHON CIIy4aitHOM BEIMYUHBI
;| 5| -3|—2|-1] 2

P | 0.1 T 0,110,202

a) HAaWTH HEU3BECTHOE 3HAYCHUE BEPOSITHOCTU
b) HOCTPOUTH MHOI'OYT'OJIbHUK pacHpeacICHU
c) BBIYUCIUTE M(X), D(X), o(X)
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4.1.1. TecTnl

VYK-1. CnocobeH ocCylIecTBIATh MOWCK, KPUTHYECKUH aHalM3 M CHHTe3 HMH(GOpMAalWH, MPUMEHSTH
CHCTEMHBIH MTOJXOJ ISl pELIEHUsI OCTABICHHBIX 3a1a4

NYK-1.2 - ananu3upyeT 3a/1a4y, BhIIEIss e¢ 0a30BbIe COCTABIISIONIUC

NYK-1.3 paccMmaTpuBaeT pa3iuuHbIC BapUaHTHl PELICHMS 3aJadd, OLEHMBAas HX JOCTOMHCTBA H
HEJIOCTATKH

Bapuant Nel
1.YT0 Ha3BIBAIOT BIIEMEHTAMH MaTPHIIBI?
A)ctpoku; bB)cronOupl; B)auaronamu Marpuiis;
I"yaucna cocrasmsromue ; J[)Bce 4To yromHo.
2.YTo0 mMoKa3spIBacT HHACKC JIEMEHTA MAaTPHUITHI?
A)Homep cTpoku u cTonba; b)npocto yncia;
B)pasmep matpumer;  I')pazmep aneMeHTa;
JI)4mcito CTpOK MaTPHITL.
3.Marpuia cTpoka COCTOHT U3...
A)OITHUX CTPOK; b)1 crpoku;
B)1 cronbma; Iu3 1 BexTOpa;
J)u3 ogHUX HyJeH, J1I000ro pasmepa.
4 Kakue MaTpuIlbl MOXKHO CKJIQJIbIBATh?
A)mo0mie ; B)xBanpatHsie; B)nemnsie;
INonnoro pasmepa;  [)omHoro Bua.
5.Kakue MaTpuIlsl Ha3bIBaIOT COTVIACOBAHHBIMU?
A)4HCII0 CTPOK IEPBOI paBHO YHCITY CTOJIOLIOB BTOPOM;
B)uncno cTonbmoB nepBoii paBHO YHCITY CTPOK BTOPOIA;
B)y HUX TOMKHO OBITH paBHOE KOJIMYECTBO CTPOK;
INux sneMeHTsI 3T0 anredpanveckue JOMOTHEHUS;
JI)1mo rmaBHOW AMArOHANH €AWHUIIBI, OCTATBHBIE HYIIH.
6.B xakoM ciyyae ,lipy YMHOXKEHUU MaTPHLIA HE U3MEHUTCS?
A)AE=EA=A ; B)AA=A?, B)(A=B)'=A"™+BT;
NAA=AA=E; JHX=A"'B
7.Kakas Matpuua Ha3bIBA€TCsl HE BBIPOXKIECHHON?
A)A#0 ; B)A=0; B)A;; = (D" M;;

. A
DAL= |ag,; A= A_;-
8.UTO Ha3bIBAIOT MOPSAKOM MM PAHTOM MaTpULIbI?
A)cTpoxu; B)uucrno cTpok;
B)uucio ctpok, cTos010B; INuucno cronduos;
J)ompenenurens.

9.Kax o603HauaroT BeKTOp?

A)zarnaBHoil 6ykBoii;b)1ByMs 3ariaBHBIMU OyKBaMUu;

B)manenbkumu GykBamu; IN)cnoBom BekTOp;

J)JIByms nporicHBIME OYKBaMU WIIA OJTHOW MaJICHBKOM.

10.B ueM coCTOUT IpaBUIIO TPEYTOIbHUKA?

A)Hayaia BEKTOPOB COBIA/IA0T;

B)coBnagaer Havaao 1 KOHEL IByX BEKTOPOB;

B)koraa Hy»HO CIIOXKHTB Cpa3y HECKOJIBKO BEKTOPOB;

I")oT KOOpaAMHATHI KOHIIA OTHATH KOOPIMHATHI HaYaa;

J1)HECKOIBKO BEKTOPOB B OJHOMN TOYKE.

11.Kak BBIYHMCIAUTD yroJl MEXy BEKTOpaMu?

A)d "B =x1X; + Y1Y25 B)ﬁi= (X2 —Xq;¥2 —y1);
nin,

N N aB
B)d LB ecina-B=0; I)——;)cosp = ——>
[ls| [nq|nzl
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12.Ykaxure HopMyiTy BTOPOTO 3aMeYaTeIILHOTO Ipeea:

A) max xe ", B)lim sinx _ 1;

0<x<1 n x—0 X

. N" L . _sinx _ |

B) 7115130(17) =1; Dlim=*=1;

. 1\ _
Dlim (1+7) =e
13.3anumure hopMyy 00IIeT0 YpaBHEHHUS TUIOCKOCTH:
A) AX+BY+CZ+D=0 B)n(4,B,C)

B)AX = X)) +B(Y =Y))+C(Z—=2Z)+D =0

a b c X—X Y—Y1
N-+-+-=1 ——t==-1
)x y  z ﬂ) X=Xz Y2=V1
14.3anumuTe ycnoBre MapaieTbHOCTH MPSIMBIX:
A) Ky = Kp ; B)y —yo =11<(X—XO)
_ Kp—Kq . _ _1
B) tgy = 1+Ky'Ky F)Kz Ky
H)y=kx+B.
15.3anummre BEKTOPHO - MapaMeTpUIecKOe YpaBHEHNE TPAMOil:
A)y=kx+B;  Byr=ry+ts; B)—t =12

X2—Xy y2=y1’
Dy—yo=xk(x—x); M:+>=1
16.YTo ncronb3yroT 1sl 0003HAYCHHUS MATpPHUIL?
A)cTpouHbie OYKBBI, C IBOMHOI HHIEKCAIHEH;
B)npornucHble OYKBEI, ¢ IBOWHON UHJIEKCALINEH;
B)uncnoByto 3amuche;
I')0ykBeHHYIO 3aITUCh;
)opMymbl COKpaIEeHHOTO YMHOXKCHUSI.
17.3anumure hopMyiy anredpanveckoro JONOTHCHHUS:
A)AE=EA=A; B)AA=A% B)(A=B)"=AT+BT;
NAA'=A'A=E; JHX=A"'B
18.Kakue ckoOKH UCTIONB3YIOT AJIsl 0003HAUCHHS MATPHIL;
ANl LR X Bl DI L LC xDE L
19.Kakasa MaTpuna Ha3bpIBa€TCS €AMHUYHOMN?
A)kBajspaTHas; B)cocrout u3 onnux 1;
B)nnaronansHas u3 1;  I')Bce Hynu u oana 1;
)conepxut mHOTO 1.
20.IIpu TpaHCHIOHMPOBAHUM MATPHUIIBI €€ ONPEAETUTEINb:
A)paseH Hymio; b)Menser 3Haxk;
B)ne uzmenutcs; [')He paBeH Hyro;
M)pasen 1.
21.dan0:A(0;0) u A(2;-1).
Haiitu :ypaBHenue npsmoit OA.
A)-x-2y=0 ; B)-2x+y=0; B)x-y-1=0;
I)2x+3y+7=0; H)-x-2y=3.
22 Jlano:da(1; —4)u B(—4; 8). Haiiu: |2 + B|
AWS; B)5; B)8;  DNV13; D35,

3 5 4
23.Boiuncaure 1 (2 1 3
5 4 2
A)-8; B)10; B)S; 37; J1)0.

S5x+2y=2

24 Pemute cuCTEMy ypaBHeHI/II/II{SX +3y=2

A)(1;-4); B)(3;1); B) mer pemenns; I')(-2;6); )(0;0).

53



25.Jlano: A = ”_13 _22” .Haittu: —2A.
A= ) oma=|z Sl
-8 -—-12 —-10 12

BA=[Zg T [DA=(T, )i me
Tect 1o npeaMeTy 3aBepIleH.

Bapuant Ne2
1.Kakwe MaTpuIsl Ha3BIBAIOT PABHBIMHU?
A)coBrnagaromye mno pasMepy;
b)onHoro pasmepa, COBIaAaOLINE I0-3IEMEHTHO;
B)omunakoBsrie;

IN)coBnanaromniye 1Mo quaroHay;

Jl)ecnu coCTOSAT U3 OJHOTO CTOJNOIA.

2.Kakue 371eMEeHThI Ha3bIBAIOT TUArOHAJIBHBIMU?
A)HOMEp CTPOKH U CTOJIOIA COBIAIAET;

B)no rnaBHo# quaroHanul,ocTanbHbIe HYIIH,
B)cocrouT U3 o1HUX eIUHMLL;

I")npu TpaHCTIOHUPOBAHUH HE U3MEHSETCS
Jl)omnpenenurens paBeH HYIIIO.

3.YT0 Ha3BIBAIOT MPOU3BEICHUEM MATPHUIILI HA YUCIIO?
DA=lal; A=
4.Kak cknaapIBatOT MaTpuLpbl?

A)TIo CTPOYHO, CTPOKA CO CTPOKOIA;

B)omHoro pa3zmepa, 1mo-31eMeHTHO;

B)oauHakoBbI€ 3JIEMEHTHI BEIUNUTAIOT;

I')coBnazaromye o I1uaroHanu 3JIeMeHTH;

J)uucio c yucnom.

5.YT1o o3HavyaeT TPaHCIOHUPOBAHUE MATPHIIBI?

A)cMeHa nHAeKca; b)cMeHa mopsiaKoBOro Homepa;

B)crpoku MenstoTcs Ha cToi01br;, [')cMeHa pazMepa;

Jl)Bce 3ammchIBAIOT B OHY CTPOUKY.

6.3anuiuTe GOpMYITy ONPEISIIUTENS BTOPOTO MOPSIKA:

A)A#0 ; B)A=ayy;  B)A; = (D" My

A= aj13z; — agpaz1; A= 2_;-

7.Kakumu criocobamu MOYKHO BBIYHCIIUTE ONPEICIUTENb YETBEPTOTO MopsiaKa?
A)no Tpeyronbpauky; Kpamepa. b)Henb3s BBIYHCIUTD;

B)Paznoxenuem, no l'ayccy; B)meron Cappyca;

J)uepes onpenenuTens.

8.00paTHas CyIIecTByeT ,eCliu:

. 4
DA = |a4]; A= 2
9.Kakwue emé Ha3BaHMs UIMEET COIO3HAS MaTpuIia?
A)TpaHCIIOHUPOBaHHAS; B)npucoennnennas;
B)xBanpatnas; INobparnas;
J)cummMerpuyHast.

10.3anummre GopMmyiry pacCTOSHHUS OT TOUKH J0 TNIOCKOCTH:

|Axo+Byo+Czy+d]| X—Xq y=y1
A)y=kx+8B; B)d = ; = ;
)y= » b) VAZ+BZ+CcZ2 ) Xz=X1  Y2-Y1
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Dy —yo=kx—x); M-+i=1
11.3anumuTe ypaBHEHUE IPSMOM 10 TOYKE U YTIIOBOMY KO3 PUIIMEHTY:

— . — . X=X1 _ Y71,
A)y*KX‘i‘B, B)T =T + ts; B) ﬁ = }’2_—}’11’

Dy —yo=kx—x); M-+I=1

12.3anumute ypaBHEHHE YCIOBHS MapalIeIbHOCTH TMPSMBIX:
A) Ky =Ky Bly =y, = x(x = xo)

B) tgy = fjk—;}tl ; Dy = —i—l; J)y=Kx+B.
13.Kakoii BeKTOp Ha3bIBAIOT HYJIEBBIM?

A)HyTB; B)ero koopaunate! paBHEI 0
B)nauano u xonen coBnagaet; [')He cymiecTByerT;
)cymMMa ero KOOpJUHAT paBHA HYIIO.

14.BdemM cocTonT MpaBmIiIo mapaymieorpaMma’?
A)Hayana BEKTOPOB COBMIAIA0T;

B)coBnanaeT Hauano u KOHEI IByX BEKTOPOB;
B)korna Hy»HO CIIOXKHTb Cpa3y HECKOJIBKO BEKTOPOB;
I')oT KOOpAMHATHI KOHLIA OTHATH KOOPAWHATHI HA4ana;
J1)HECKOTBKO BEKTOPOB B O/IHOM TOYKE.

15.Vxaxwure hopMyny JIMHBI BEKTOPA.

Aldl =Va? + 8%, B)A=0; B)A;; = (—1)"* - M;;
DA=lal A=

16.Ykaxute GopMylly MAaTpHYHOT'O METO/IA :
A)AE=EA=A; B)AA=A% B)(A=B)"=AT+BT;
NAA'=A'A=E; JHX=A"'B

17.Ykaxure BepHOE CBOMCTBO TPAHCIIOHUPOBAHUS MaTPUIL:
A)B™=B ;b)) A+B=AT+BT; B)E™=0;

N(AN'=A ; 1)AB™=A'B.
18.3anumure hopMyy ypaBHEHUS TIIOCKOCTH B
OTpe3Kax:

A) AX+BY+CZ+D=0 B)n(4,B, ()

B)A(XX —Xo) +B(Y —=Y))+C(Z—Z,)+D =0

a b c X—X Y—Y1
N-+-+-=1 —l ==

)x y z ﬂ) X2=Xz2  Y2=V1
19.3anummre GopMysy yriia MEXy II0CKOCTSIMU:
A) k1 =Kz ; B)y =y, = xk(x — xo)
B) tgp =21 ; I)cosp = —1-2

) 190 =i ¢ DS =
H)y=kx+B.
20. BkakoM ciy4ae onpeaeauTeNb MaTpHIbl PaBeH Hyo?
A)npu CIOXEHUH; Bb)ipu ymHOXEHNY;
B)nipu BbrunTaHmy; INnpu nenenumy;

Jl)ecnu COnEpIKUT HYJIEBYIO CTPOKY.

21.Mano0:A(1;2) u A(-3;-6). Haiitu :ypaBHenue npsimoit OA.
A)-x-2y=0 ; B)-2x+y=0; B)x-y-1=0;
I)2x+3y+7=0; H)-x-2y=3.

22 Jlano:d(2; —3)u B(3; —2). Haiiu: |3], |B|

AWS; B)5; B)8;  INV13; JD34/5.

2 1 5
23.Beruncaure 1 |6 7 9
4 2 10
A)-8; b)10; B)8; 137, J0)0.
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24 Pemute cucteMy ypaBHeHHﬁZ{

x+2y=5
3x—6y=4’

A)(1;-4); B)(3;1); B) ner pemenus; ')(-2;6); [1)(00).

25 Jlao: A = ||]2L _67|| . Hatimu: —3A.

1=( L) mas g 3l

-10 12

B4 = [:g _1122];[“:(—4 6)‘ Do

OIIK-1

Croco0eH TpUMEHSTh ECTECTBEHHOHAayYHBIE W OOIIEHH)KEHEPHbIE 3HAHWS,

METOIbI

MaTeMaTHYEeCKOTO aHaJIN3a U MOAEITUPOBAHUS, TEOPETUIECKOTO W KCIIEPUMEHTATHHOTO UCCIIEIOBAHUS B
npodecCHOHAIEHON NeATEbHOCTH
NOIIK-1.1 neMoHCTpUpYET 3HAHHE OCHOB MAaTEMAaTHKH, (U3UKU, BBIUUCIUTEIBHON TEXHUKU U
MPOrPaMMHUPOBAHHUSL.

1.

Bapuanr 1

YucaoBoe MHOKECTBO — 3TO MHOXKECTBO, 3JIEMCHTAMH KOTOPOT'O ABJIAIOTCA YMUCIIA.

IIpumepsl TAKUX MHOKECTB:

R — MHOX€eCTBO I€eMCTBUTEIBHBIX YHCET,;
Q —MHOXECTBO pallMOHATBHBIX YUCEIT;

Z — MHOKECTBO IIEJIBIX YHCET,;

N — MHOXEeCTBO HAaTypaIbHBIX YHCETI.

1
ITycth naHo MHOMXeECTBO A={ > 2; —4; 0}. Torna BepHBIM OyJeT yTBEpXKICHHE:

1) AcQ
2) AcN
3) AcR\Q

4)  A- OeckoHEUHO
Hansr MmHOXecTBa: A={1;2;3}, B={3;4;5;6} u yHuBepcaabHOE MHOXECTBO
U={1;2;3;4;5;6}. ConocraBbTe pe3yabTaThl ONEPALUil Hal 3TUMH MHOKECTBAMHU
¢ MHOXecTBoM C:

A) AuB; b) AnB; B) A\B; I A
1) C={4;5;6}
2) U
3) C={1;2}

4) C={3}

J1i_)rr010(1 + %)x paBeH:

1) e
2) e’
3)
4) e%
1
1) 5o
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9
2 -5
3) 0
4) o
5. lim — ¢ PaseH
) L
12
2)
3) 12
4) 0
6. }Ci_r)r(l) S?rfx paBeH:
1) 9
1
3) 1
4) 9

7. Tpoussoanas ¢pynximu y = (x2 + x) In x paBHa:
]_) y=02x+1Dhx+x+1

‘_2x+1
2) v=—j
3) y=02x+1)Inx
1
4) y‘=2X+;

8. Ecmmy(x) = 7e* + 3x + 20, To y’(0) pasHa:

1) 7
2) 10
3) 30
4) 3

1
9. st dyHKIMU Y = §x3 + 4x% — 7 Touka MUHUMYyMa X, TIPUHAMAET 3HAUYECHHUE:
1) 8

2) -8
3 7
4 0

10. Bropas npoussognas y'' (x) ¢pyskuun y = 3 + 2x — 3x2 umeeT BUL:
1) y"=2-3x

2) y"'=-3x
3) y'=-6
4 y'=-3

11. YkaxunTe MHTEpBa, Ha KOTopoM rpaduk dyskmmn y = 3x3 — x Gyzer
BBIYKITBIM BHU3:
Bapuants! oTBeTa:

1) (0; +0)
2) (18; + )
3) (—0;18)
4)  (—;0)

12. Heonpenenennsiii narerpan [(x° — 9)dx pasen:
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x6

1) 7;-+-C

2) 5x*+C

6

X
3) Z—9x+C

4) 5x*—9x+C

T

13. OmnpeneneHHbIN HHTETPAT fg 10 cos xdx paBeH:
6

1) 5
2) 5

3) 20
4 10

14. Tlnomaas GUrypsl, orpaHuueHHOM rpadgukamu GpyHkuil y = 4 — x?u y = 0 paBHa:
16

1) 3

64
2) 3

8
3) 3

32
4) 3

15. CxopocTb Katepa, ABHKYIIETOCS MPSIMOIMHEHHO, H3MEHSCTCS 110 3aKOHY:
v(t) = 6t —3t+ 1.
1) VYckopenne B MOMEHT BpeMeHH t=4¢ OymeT paBHO:

1) 45 mlc?
2) 85 mlc?
3) 7 mlc?
4) 9 mlc?
2) IlyTb, mpoiiIeHHBIN KaTEpOM 3a 4 C OT Hayasa JABUKECHHS PaBeH:
1) 85 m
2) 108 m
3) 45 m
4) 100 m
16. Ecnu pynkuus y = Ce* — 1 aBaseTca peueHreM audhepeHinaibHoro ypaBaenus Yy = 2e”,
to C paBHO:
1) 1
2) 4
1
3) 5
4) 2

1
cos2y

17. IuddepenuunanbHoe ypaBHEHHE dx = (6x + 1)dy B pe3ynbTare pa3jelicHuUsI IEPEMEHHBIX

CBOAUTCA K BUAY:

1)

cosZy = (6x + 1)dy

2) dx = (6x + 1)cos?ydy
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3)

dx = (6y + 1)d
o2y X (6y + Ddy

dx

6x+1
18. O6mum pemennem quddepeHnuansHoro ypasuenus y” — 5y’ + 6y = 0 sBisiercs

GyHKIUA:
1) y = CleSx + Czezx

4) = cos?ydy

2) y =Cie 3 + Cre™?*

3) y = C1€3x + Cze_zx

4) y = Cie 3% + Ce?*

19. YcranoBuTe COOTBETCTBUE MCKOY O6HII/IMI/I WICHaAMU pAOOB U UX YCTBCPTHIMU YJIICHAMMU!

A) a, =n(n + 1); b) a, =3(n +2);
B)a,=n+4n-2); I a, =nT+4.

1) 18

2) 2

3) 16

4) 20

20. OTHOCHUTENBHO CXOAUMOCTH PsioB 1) Yo 4™(2 —n) u 2) X;7=1 4™ MOXKHO c/1eNaTh BBIBOI:
1)  nmaHHBIC PSAABI CXOIATCS
2)  JaHHBIE PSJIBI PACXOIATCS
3)  psn 1) cxomutes, psia 2) pacXOaUTCs
4)  psan 1) pacxomutcs, paa 2) CXOOUTCS
21. Jlan psn Y-, 2n?. Haiimute Ss.
Bapuants! oTBeTa:

9
1 Z
) 2
2) 18
3) 28
27
4 -
) 2
22. bpocaioT urpaiabHy0 KOCTb. UeTHOE YHCIIO OUKOB BBINAAAET C BEPOSTHOCTHIO:
1
1 Z
) 2
1
2) =
1
3 Z
) 6
1
4 Z
) 4
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23. B ypHe 3 Oenbix, 5 4epHBIX U 2 KpacHBIX Iapa. BeposTHOCTh TOro, YTO HAayraj BBIHYTBHIN IHIap
OKa)KeTCS HEe YEPHBIM, PaBHA:

4
1 Z
) 5
1
2 Z
) 5
3
3 et
) 10
1
4 Z
) 2

24. 3aKoH pacrpeneneHus cy4aiiHoN BeTMYUHBI X; 3aJaH TaONInuIei:

X 2 7
p 4 1
5 5
Haitgure MaremaTnueckoe oxxuianue. BapuanTel OTBETOB:
1
1) 3
2) 3
3) 4
4) 9

25. M3BecTHO, 4TO AucHepcHs ciydainoi Bennuunsl D(X) HaxoauTcs mo ¢popmyie:
D(X) = M(X?) — M*(X),
rae M(X) — maTremMaTHyecKkoe 0XKHIaHNE CITyIaliHON BEIIMIMHBI.

Brruucnure qucnepeuo ciaydaiHoOW BEMTUYUHBL U3 3aaHus Ne 24.
BapuaHTbI OTBETOB:

2
1) —4Z
) 3
2
2 z
) 43
3) 4
4 -9

26. B psne maraszunoB r. Ka3zanu npoBenn MapKeTHHIOBbIE HCCIICJOBAHUS.
BersicHuin ctouMocTh Hanbosiee BOCTpEOOBAaHHBIX MTPOIYKTOB ITHUTAHUSL.
Pe3ynbTaThl HEKOTOPBIX MPOIYKTOB IPEICTABICHBI B TAOJIHIIE:

No | CroumocTs B pyOIIsix

1 | monoxko 47 57 42 47 53 42 47 o1 45 43
2 | xyed 19 22 23 19 24 22 19 19 25 18
3 | ceIp 170 | 185 |175 |[190 |170 |184 175 |178 |188 |175
4 | xonbaca 230 | 250 | 210 245 |220 |135 |250 265 |240 | 255

1) BeposTHOCTB TOTO, YTO CTOMMOCTh MAKETa MOJIOKA, BEIOPAHHOTO CITyYaifHbIM
0b6paszoM B ogHOM M3 MarasnHoB Kazanu He npeBsimaet 50 pybreit paBHa:

7

1 L
) 10
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9

2 2
) 10
3

3 =
) 10
1

4 il
) 10

2) YcTaHOBUTE COOTBETCTBHEC MCKAY NPOAYKTOM IMUTAHUA U MOI[Of/i nucciaca0oBaHuA
CTOMMOCTH JJIA HCTO!:

A) MOJIOKO; b) xne6; B) chip; I') konbaca.
1) 250
2) 19
3) 175
4) 47
3) Pa3max Bapuanuu CTOMMOCTH ChIPa PaBEH:
1) 15
2) 35
3) 11
4 20
4) BrIOOpOYHOE CpeHee CTOMMOCTH XJieha paBHO:
1) 21
2) 19
3) 22
4) 205

Bapuanr 2
1. YucnoBoe MHOXECTBO — 3TO MHOKECTBO, JJIEMEHTAMH KOTOPOTO SIBJIIIOTCS YHUCIA.
[Tpumepsl TAKMX MHOYKECTB:
R — MHOKeCTBO JIEHCTBUTEIBHBIX YHCET;
Q —MHOXECTBO palOHATbHBIX YUCEIT;
Z — MHOKECTBO LIENIBIX YHCENT;
N — MHOXECTBO HaTypaJIbHBIX YHCEIL.

Iycth mano MEOKecTBO A={ v/3; 0,5; —1; 4}. Torna BepHBIM OyJeT YTBEP)KICHHE:

1) AcQ

2) AcN

3) AcR\Q

4) N — KOHEYHO

2. Jlanel MHOXeECTBa: A={a;b;c}, B={c;d;e;f} u yHuBepcaibHOEe MHOXXECTBO
U={a;b;c;d;e;f}. ComocTaBbTe pe3yibTaThl ONEpannii HaJ ITUMUA MHOKECTBAMH
¢ MHOXecTBoM C:

A)AU B; b) AnB; B)B\A; I B.
1) U
2) C={d;e;f}
3) C={c}
4) C={ab}
3. ;i_)n;(l + %)x paBeH:
1) e%
2) e’
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3) o

4) e
. x3-3x-9 )
4. ;Lngo —on3 .z PAaBeH:
1) o
9
2 _Z
) 2
3) 0
1
4 —
) 50
. x—5 .
S. }Cl_rg ~2-,5 PaBeH:
1) o
1
2) 10
3) 10
4) 0
6. lim—= paBeH:
x—0 Sinx
1) 6
1
2 -
) 6
3) 1
4) 6e

7. TlpousBonnas pynkuuu y = x3e* + 5x papHa:
1) y =3x%*+5
2) y =x%*GB+x)
3) y=x%e*1+5
4) y=x%*B+x)+5
8. Ecnmy(x) = x3+2x+ 7, To y'(—1) paBna:

1) 12
2) 5
3) 4
4) -1
9. Hns pyHKIUU y = §x3 — 4x? + 7 Touka MUHMMyMa X IPUHUMAET 3HAYCHHE:
1) 7
2) -8
3) 8
4 0

10. Bropas npoussoanas y'"' (x) pynkuun y = 7 + 3x — 4x2 umeer BU.:
1) y"=3-8x

2) y"=—4x
3 y'=-8
4 y'=-4

11. YkaxuTe uHTEpBa, Ha KoTopoM rpadux Gyskuun y = 5x3 + x Gyner
BBIITYKJIBIM BBEDX:
1)  (0;+x)
2)  (30;+x)
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3)  (—;30)
4)  (=;0)
12. HeonpeieneHnblil uaTErpan | cos ; dx paBeH:
x
1 7sin=+C
) sin +
2) ZsinZ+C
777
1 x
3) - = sin; +C
4) -7 sin; +C

o 21 .
13. Omnpenesnenublil uATErpal [z 8 sinxdx pasen:
3

1) 4
2) O
3) 16
4) -4
14. Inomans GUrypsl, orpaHudeHHoM rpagukamu Gynkuuii y =1 —x2uy =0
paBHa:
2
1 —
) 3
1
2 -
) 3
4
3 —
) 3
3
4 2
) 8

15. CkopocTh KaTepa, ABMKYILIErocs MPsMOJUHENHO, U3MEHSETCS 110 3aKOHY:
v(t) =9t? — 6t + 1.
1) VckopeHue B MOMEHT BpeMeHH t = 2 ¢ OyaeT paBHO:

1) 30 mlc?

2) 85mlc?

3)  7wmlc?

4)  9wmlc?

2) IlyTb, NpOWICHHBIN KaTEpOM 3a 2 C OT Havaja JIBMKCHUS PABCH:

1) 15wm

2) 30m

3) 45wm

4) 14 wm

16. Ecmu ¢yukmus y = Ce”* + 1 aBasierca pemienueM audepeHIMATLHOTO YPaBHEHHUS
y = 3e*, to C paBHo:

1)

2)

3)

Wl = W
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4 9

17. Iuddepennmansaoe  ypaBHEHHE (5x — 1)dy = 1

sin?y

dx B pe3yiabTare pasleiacHus
MNEPECMCHHBIX CBOJUTCA K BUAY:

dx
sin?y

2) dx = (5x — Dsin?ydy

1)

= (5x — 1)dy

3 dx = -1
) sin?x x = (5y )dy
dx _ 2
4) oo - sin ydy

18. O6mum pemennem nuddepenimanbHoro ypapaenuss y” + 5y’ + 6y = 0 sBusercs
byHKUus:
1)  y=Ce3 + Ce?*
2) y=Ce 3+ (e
) y=Ce3+Cre
4)  y=Ce 3+ (e**
19. YcraHoBUTE COOTBETCTBHE MEXITY OOIIMMH YWICHAMH PSIIOB U MX TPETHUMHU WICHAMHU:

A)a, =nn+1); B)a, =3(n+ 2);
B)a,=n+4)(n—-1); I a, =nT+4.
1) 15
2) 12
7
3) 3
4) 14
2-n

1
[oe] [ee] .
20. OTHOCHUTENBHO CXOIMMOCTH PSIOB 1) Yooy u2)Xry 7n MOXKHO CJIENATh BBIBOI:

4n
1)  nmaHHBIC PAIBI CXOIATCS

2)  JaHHBIC PSJIBI PACXOMATCS

3)  psn 1) cxomutes, psa 2) pacXOaUTCs

4)  psn 1) pacxoautcst, psia 2) CXOIUTCS

2
21. Jlau psig Y-y n? Haiinure S3. Bapuantsl oTBeTa:

9
1 —

) 2
2) 7
3) 28

27

4 ZZ
) 2

22. bpocaroT UrpaibHYIO KOCTh. YHCI0 0YKOB, HEe OoJbIee 4 BBINAAAET C BEPOSATHOCTHIO:

1
1 —
) 2
1
2) =
) 3
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3)

4)

wlinNn O -

23. B ypHe 3 GenbIX, 5 4epHBIX U 2 KPacHBIX 11apa. BeposSTHOCTH TOTo, 4TO HayraJ| BEIHYTHIH HI1ap
OKa)KkeTcsl OelIbIM, paBHa:

4
1)y =
) 5
3
2 =
) 10
1
3) =
) 2
1
4 =
) 5
24. 3akoH pacrpeaeNeHus ClydalHOM BeTWYUHBI X; 3a]1aH TaOIHIICH:
X 6 3
P 1 2
3 3
Haitgure MaremaTnueckoe oxxuianue. BapuaHnTel OTBETOB:
1
1) 35
2) 3
3) 4
4) 9

25. W3BectHO, 4yTO qucnepcus ciaydainon Benuuunabl D(X) HaxoauTes mo Gpopmyie:
D(X) = M(X?) — M*(X),
rae M(X) — maTemaTnueckoe 0XKHIaHUE CIYyYailHOW BETHYMHBI. BBIYHCINTE AUCTICPCHIO
CIIy4aifHOM BelIU4YuHBI U3 3a1aHus Ne 2. BapuaHThl OTBETOB:

1) 1
2
2) 43
3 4
4 -9

26. B pAAC MAra3mHOB T. Kazann ITPOBCJIN MAPKETUHI'OBBLIC UCCIICAOBAHUA.
BrIsscHUIN CTOMMOCTE HanboJiee BOCTpe6OBaHHI)IX IMPOAYKTOB IMUTAHUA.
P C3YJIbTAThI HCKOTOPBIX NPOAYKTOB IIPCACTABJICHBI B Ta6J'II/II_Iel

Ne CtoumocTs B pyOIIsix
1 | moxoko 46 57 42 47 52 42 47 50 44 43
2 | xneb 19 22 23 19 24 22 19 19 25 18
3 | cBIp 170 [ 185 |175 |190 |170 |184 |175 (178 |188 | 175
4 | xomOaca 230 | 250 [ 210 | 245 [220 | 235 |[250 |265 |240 | 255
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27. BepoATHOCTh TOTO, YTO CTOMMOCTh OJTHOT'O KHJIOTpamMMa Kojioackl, B Mara3unax r. Kazanu
He npesbliaeT 230 pyOnei, paBHa:

y 2
) 2
5 7
y L

28. YCcTaHOBHUTE COOTBETCTBHE MEXKY MPOJAYKTOM IUTAHUS M MOJIOM UCCIICTOBAHMS
CTOMMOCTH ISl HETO:

A) MOJIOKO; b) x71e6; B) crip; I') konbaca.
1) 175
2) 19
3) 47
4) 250
29. Pazmax Bapuainuu CTOMMOCTH XJjieba paBeH:
1) 3
2) 10
3) 5
4) 7
30. BeibopouHOe cpeiHee CTOMMOCTH MOJIOKA PaBHO:
1) 45
2) 42
3) 43
4) 50

OIIK-6. CniocobeH aHanM3MpOBaTh U Pa3padaThIBaTh OPraHU3AMMOHHO-TEXHUYECKHE M IKOHOMHYECKUE
MPOLIECCHI C MPUMEHEHUEM METOI0B CUCTEMHOT0 aHaJIh3a U MAaTEeMAaTUYECKOT'0 MOAECTUPOBAHUS

HOIIK-6.1. [IleMOHCTpHUpYET 3HAHHE OCHOB TEOPHH CHCTEM MW CHCTEMHOTO aHaju3a, IUCKPETHOM
MaTeMaTUKH, TEOPHUH BEPOATHOCTEH W MaTeMaTHYeCKON CTaTUCTHKH, METOJOB ONTUMHU3AINNH W
HCCJIE0BAaHUS ONepaliii, HEYETKUX BBIUMCICHUI, MATEMaTUYECKOI'0 U UMUTAIIMOHHOT'O MOACIUPOBAHUSL.

Bapuant 3
1. YucnoBoe MHOKECTBO — 3TO MHOXKECTBO, DJIEMEHTAMHU KOTOPOIO SBJSIOTCS YHCTIA.
ITprMeprl TaKMX MHOYKECTB:
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R — MHOXeCTBO 1eHICTBUTENBHBIX YHCEIT;
Q —MHOXECTBO pPallMOHAIBHBIX YHCET;

Z — MHOKECTBO LIEJIbIX YHUCEI;

N — MHOXECTBO HaTypaJIbHbIX YUCEIL.

[Tycth maHo MHOXKECTBO A={ %,\/f ;—1;0; ...}. Torna BepHbIM OyzIET YTBEpIKICHHE:

1) AcQ
2) AcN
3) AcZ

4)  A- 0eCKOHEYHO

2. anbl MHOXecTBa: A={3;4;5}, B={5;6;7;8} n yHuBepcaibHOe MHOKECTBO
U={3:4,5;6,7;8}. ComocTtaBbTe pe3yabTaThl ONEepaIlliii HaJ STUMH MHOXKECTBAMHU
¢ MHOXkecTBOM C:

A) AU B; b) AnB; B) A\B; I A.
1) C={3:4}
2) C={5}
3) {6738}
4) U
3. lim(1+ E)x paBeH:
X—00 X
1) e
2) e°
3) o
1
4) es
2 _y—
4, ;%m paBeH:
1) 0
5
2 .
) 2
1
3)
) 23
4) %)
. x—10 .
5. ler{lO ~2-7og DABeH:
1) 0
2)
1
3 —_
) 20
4 0
6. lim—— paBeH:
x—0 sinx
1) Te
1
2 —
) 7
3) 1
4) 7

67



7. Tlpoussoanas Gpynkuuu y = (x2 + x)e* papna:

1) y=((x?>+3x+1)e"
2x +1
2) y= " e*
3) y=0Qx+1)e*
4) y=2x+ %
8. Ecmny(x) = 7Inx + 3x + 15, To y’(1) paBHa:
1) 7
2) 10
3) In7
4) 3
9. s pyHKUMU y = §x3 + x% — 11 Touka MaKCUMyMa X, IPUHUMAET 3HAYCHHE:
1) 1
2) 0
3 2
4 -1
10. Bropas npoussoanas y'' (x) pynkuuu y = 5 + 9x — 4x2 umeer Buz:
1) y"=9-8«
2)  y"=-8%
3) y'"=-8
4 y'=8

11. YKaXuTe UHTepBaJ, Ha KOTOPOM rpauk GyHKIMH y = x> — 9x OyjeT
BBIITYKJIBIM BHU3:
Bapuants! oTBeTa:

1)  (0;4+0)
2)  (6;+x)
3) (—=;6)
4)  (==;0)
12. Heonpenenennsiit uarerpan [(x* — 3)dx pasen:
x4-
1) - +C
2) 4x3+C
3) xS_S_ 3x + C
4)  4x3 —5x+C

T

13. Onpesenennsiit uuterpan f 6 cos xdx pasen:

6
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1) -3

2) 3
3) 12
4 0
14. TInomans GUrypsl, orpaHudeHHON rpadukamu yHkiuii y = 16 — x?u y = 0 paBHa:
1
1) 855
, 128
3
8
3) 2
) 3
2
4) 10 3

15. CkopocTb Karepa, ABHKYIIETOCs PSIMOJIMHEIHO, U3MEHSIETCS 110 3aKOHY:
v(t) =t? + 4t + 1.
3) YckopeHue B MOMEHT BpeMeHH t = 3 ¢ OyjeT paBHO:

1)  6wmlc?

2) 21 mlc?

3) 8wmlc?

4) 10 mlc?

4) TlyTb, MpOWIEHHBIM KaTEPOM 3a 3 C OT Havala JIBHKCHUS PABEH:
1) 21w

2) 108 m

3) 30wm

4)  10m

16. Eciu pynakuus y = Ce* — 1 siBasieTcs penieHueM AupepeHInaIbHOrO ypaBHEHUsT Y’ =
5e*, o C paBHo:

1) 1
2) 5

1
3) =
4) e

17. TuddepeHnmansHoe ypaBHCHHE =sin(y —1)dx B pesynbrare pa3aeincHUs

y
(x?-1)
IIEPEMEHHBIX CBOAUTCA K BUIY:

dx )
) =sin(y — 1) dy

V @=-p

2) dy=(x*-1)sin(y —1)dx
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3) dx = (y?> — 1)dy

sin(x — 1)

dy _ 2 _
4) oD (x* = 1)dx

18. OOumMm pemenuem auddepeHnnanbHOro ypaBHeHus y’-5y’ + 4y = 0 sBisercs
GyHKIHS:
1) y=Ce™*+Ce™
2) y=Ce ¥+ Ce**
3) y=Ce*¥+ et
4) y=Ce*+Cre ™
19. YcranoBuTe COOTBETCTBHE MEXLy OOIIMMH WICHAMH PSIOB UX TPETHUMH WICHAMHU:

A) a, =2n(n+ 1); b) a,, = 3(n — 2);
B)a, = (n+4)(n—2); I a, =”T+2.
1) 7
5
2) 3
3) 3
4) 24

1
20. OtHocutensHO cxomuMocTH psimoB 1) Yo 5"(3 —2n) u 2) Z;’fﬂs—n MOXHO CJIeNaTh

BBIBOJ;
1)  nmaHHBIC PSIBI PACXOIATCS

2)  JaHHBIC PAIBI CXOIATCS

psan 1) cxonurces, pan 2)

3) pacxoaurcs
4) psan 1) pacxogutcs, psaf 2)
CXOJIATCS
—_1\p2
21. JlaH psin Z;‘f’zl( 13 ™. Haiigure S3. BapuanTtel oTBeTa:
9
1 Z
) 2
2) -3
3) 6
3
4 _-
) 2
22. BpocaioT UrpajgbHyI0 KOCTh. YHCIIO 0YKOB, KPaTHOE TPEM BBITIAJIAET C BEPOSTHOCTBHIO:
1
1 -
) 3
1
2 -
) 6
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3)

4)

N~ O -

23. B ypue 3 Oenbix, 5 4epHBIX M 2 KpacHBIX I1apa. BeposTHOCTH TOro, YTO Hayraj BBHIHYTHIN
1ap OKaxeTcsi He OesbIM, paBHa!

3
1y =
) 10
1
2y =
) 5
7
3 -
) 10
4
4 =
) 5
24. 3aKkoH pacnpeaeneHus CIIydaiiHOW BEIMYMHBI X; 3aaH TaOIUIIeH:
X 8 12
P 1 3
4 4
Haiinure MaTemaTHyeckoe okuianue. BapuanTsl OTBETOB:
1
1) 17
2) 5
3) 20
4) 11

25. U3BecTHO, 4TO qucniepcHs cirydaiHoi Bennunubl D(X) Haxoautes mo hopmyie:
D(X) = M(X?) = M*(X),
rae M(X) — maTemMaTHuecKoe OKUIaHUE CITy4ailHOW BETUUUHBI. BhIuucanTe nucrnepcuio
ciyyaitHOM BennuMHbl U3 3a7anus Ne 24. BapuanTtel OTBETOB:

2
1) 11=
) 3
2
2) 4=
)43
3) 3
4 121

26. B psane mara3suHoB T. Kazanu nmpoBey MapKETHHTOBBIE UCCIIETOBAHHS.
BeisicHum ctouMocTs Hanbosiee BOCTpeOOBaHHBIX MPOYKTOB ITUTAHUS.
Pe3ynbTaThl HEKOTOPHIX MPOIYKTOB IIPEJICTABICHBI B TAOIHIIE:

Ne | CrommocTs B pyomsix
1 | moJ0KO 47 57 42 47 53 42 47 51 45 43
2 | xneb 19 22 23 19 24 22 19 19 25 18
3 | cBIp 170 [ 185 |175 |190 |170 |184 |175 (178 |188 | 175
4 | konbaca 230 | 250 [ 210 | 245 [220 | 235 |[250 |265 |240 | 255

27) BepoaTHOCTh TOTO, YTO CTOMMOCTH OaToHa XJj1e0a, BRIOPAHHOTO CIIyYailHbIM

obpaszoMm B ogHOM M3 MaraznuHoB Kazanu He nipesbimaet 20 pyoieit paBHa:
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1)

2)

3)

4)

1
2
9

—_

0
3
10
1
10

1

28) YcTaHOBHTE COOTBETCTBUE MEXKTY ITPOAYKTOM ITUTAHUS U MO0 MCCIIEI0BaHUS
CTOMMOCTH JJISI HETO:

A) MOJIOKO; b) xne6; B) chip;
1) 19
2) 47
3) 250
4) 175
29) Pazmax BapHallii CTOMMOCTH MOJIOKA PaBEH:
1) 13
2) 35
3) 15
4) 20
30) BeibopouHoe cpeaHee CTOMMOCTH KOJI0achl PaBHO:
1) 210
2) 190
3) 22
4) 240
Bapuanr 4
1
Borpocos: 1 1 3 2 2
A=| ] B=|
4 -1 3) \—7
Aav matpuys "9
& B
a) l S 4 5 l
3 4 1j
s (T2
d 3 4,
5) l 4 7 / 'l
15 9 8)
3 % 5
r) l
3l & 2
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I') konmbaca.

-

N
|
~

Torga matpuya C=2A+B pasna



2

: 1 2 9
Bonpocos: 1
A=|1 3 0
9 & J
J1g MaTpHIB! o0paTHas MaTpHIla paBHa...
3 -1 -11
a)
-2 1 6
0O 0 1
6) 3 =20
-1 1 0
-11 6 1
5 i 4 3
z ‘3 4
0 0 1
3 Z 9
r)
| 1 0
-11 -6 1
S J1s MaTpHIB! A CYIIECTBYET 0OpaTHasd, eClIH €€ ONpeJeIHTENb. ..
Bonpocos: 1

a) <0
6) #0
B) =0

r) 20
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4
Bonpocos: 1 L1 MATPHIIBI A4 CyIIecTBYeT oOpaTHas, ec/IH OHa PaBHa...

(1
3

a)

\l
;
6) 1

~
[a—y

W 60 3 & W NV O = N W =
—
="

5

Bonpocos: 1

agy  ap

a a
Onpenenurenb 21 22

paBeH ...
a) aj ay —apay

0) aay; — a1 ay
B) @y ay; —ayap

r) @y @y —apay
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6 1 2 3
iy 4=|4 1 2
Jana MatpHIa 341 .Ec B=2AT-A,T0ManHHa BpaBHa...
i} O 3
a) 6 & O
& & 1)
¥ & 3
6) O 1 6
3 0 1)
(). 4 3)
B) z 1 4
& 2 1
(2 8 6)
r) 4 2 8
6 4 2)
7 . & 2
e aTpHla A= %01 & BBIPDOK/ICHA TIPH A PaBHOM...
1.4
2.2
3.1
4. -1
8
Bonpocos: 1 % 58
A=|2 6 4
JInsA MaTpHIIb! x 3 He CYIecTBYeT 00paTHOM, ec/Il sHaYeH e X pasHo ...
1.-2
2.2
3.1
4. -1
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° |2 4
Bonpocos: 1
Ormnpeaenurens 6 2 paBeH ...
: 2
4-
a) 3
L
o XC
S) 1
1 4
2-
B) 5 1
> X
2-
r) & =
10
Boapocos 1 . P
A=14 1 2
> 48 3 C=A+B
Lava matpuya Ecnu matphya RBNAETCA AWAroHANLHOK, TO MATPHLE = MOXET
HMETE 8UA
(1 0 -3
a) -4 1 0
(3 -4 1
(1 -4 3)
6) -2 1 -4
L8 -2 %)
(1 -2 =3)
(2 -8 -6)
r) "'4 2 -8
-6 -4 2
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11. Jlana maTpuma A = <_12 g —0 5). UeMy paBeH 3JIEMEHT MATPHUIIBI a237?
2 6 -1

1)6

2)-5

3)3

H1

12. Omnpenenute pa3sMep MaTPHULbl A = k_s

N e

N 0N
S o owN o
\_

1) Agxs
2) Azxe
3) Ag
4) Ao

13. Kakast ©3 MaTpuil SBJISCTCS TUaroHaIbHOM?

100
1)A=(3 1 o)
15 1
5 1 1
2)A=(1 1)
115
—4 0 0
3)A=<0 1 o)

0 0 1

10 6
HA={0 1 0
10 1

14 Kaxk na3seiBaercs JAuaroHajibHas MaTpula, y KOTOpOI‘/’I BCE AJIEMEHTHI IJIaBHOM JIMarOHAJIA — B,HI/IHI/IHLI?

92}

1) equHUIHON
2)HyneBoi
3)BEKTOp-CTpPOKa
4)BeKTOp-CcTONOLT]

2 -3 1)

15. Haiiaure Tpancnonuposannyio matpuiy AT myis matpunmr A = ( 0 -5 _7
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2 0
4)A= (—3 —5>
1 -7

16. Haitaure onpeenuTens MaTPHIbl A = (_61 3)

1)10
2)14
3)-14

4)6

-2 0 1
17. Haitnute anrebpanyeckoe JOMOMHEHHE Azp MATPHUITBI A = ( 8 -5 4 >

1 1 -1
1)-5
2)13
3)3
45
18. lansl ManHuLIA=(_32 2 g)I/IB_(_41 i _1).Ha171L[I/ITe 4A-B
by 37
2% o )
3 T )
205 59

19. Beibepute HEBEpHOE YTBEPKIACHNUE:

)IIpu TpaHCTIOHUPOBAHUH 3HAYCHHUE OTIPEACTUTEIST MATPUIIBI HE MEHSETCS
2)Omnpenenutens eAMHAIHON MaTPUIIBI PaBEH STUHUIIBI

3)Ornpenenuresib MaTPHIIBI C ABYMSI PABHBIMHU CTPOKaMH (CTOJIOIAMH) HE paBEH HYJIIO

4)OnpenenuTens MaTpHLbl, COACPIKAIINN HYJIEBYIO TPOKY (cTo0e1), paBeH HYJIIO
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20. BeiOepuTe BepHOE yTBEPKACHHUE:
1)Ecu moMeHITh MeCTaMH JIBE€ CTPOKH (CTONOIIa) MAaTPHIIBI, TO ONPEACIIUTh MATPHUITHI HE TIOMEHSET 3HAK
2)Anst MaTpUIBI IEPBOTO TOPSIKA 3HAYCHUE ONPEACTUTEINSI PABHO 3HAUCHHUIO SJIEMEHTa 3TOW MaTPHIIBI

3)OrmpenenuTens MaTPUIIBI paBEH CyMMe 3JIEMEHTOB CTPOKH OTIPEACTUTENS Ha UX alnredpandecKue
JIOTIOJTHEHU ST

4) OmpenenuTens MaTPHIIBI paBEH CyMMe IPOU3BENCHUH 3JIEMEHTOB CTPOKH ONIPEIEITUTENS Ha X
MUHOPBI

20
21. Haiimure npomssesemme marpun A= (L% 3 )up = <—1 2 _41>.
D2 )

2 (o 8)

3 (% 4 )

4) naHHas omepaIys He BBHITIOIHUMA

B )HManHuaB=(1 3

5 _ 6)' Haiinure npoussenenne matpun AB u BA

22. Jlaubl MaTpuIp A = (g 1

1)AB:(0 24)HBA:( 5 —10)

2 -6 -3 8
2AB=BA= () %)
HaB=BA=(7 )

4) AB = (204 _26) uBA = (_510 _83)

23. HaiiguTe 00OpaTHYIO MaTpuIly K MaTpuie A = (2 —2)

4 0
oa=( B 839
2x=(% 8
92l o08)
ow=(E )
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24. Pemrnte cucteMy ypaBHeHH MeToqoM Kpamepa {—2x %ll-;yg 1528= 10
4x — 6y +4z =12

1)x=65y=79,z=-19

2)x=316,y=260,z=76

3)x=79,y=652=19

4)PemeHus HET

2 0 -1
25. Kakoii pasmeproctu 6yzet Marpuna C = A-BT, eciu Marpuna Ay 3= < 5 7 2 ), a
-2 1

Marpuua B,y = (_24 (1) Z)
1) Csx3
2) C3x2
3) Ca2x3

4)nanHas onepanys He BBIIOJIHUMA, PAa3MEPHOCTh ONPEAEIUTD HEIb35

Bapuanr 5
1 3 -2
1. Jana matpuma A=| 2 1 —1 | cymMMa 3JIEMEHTOB PaCIOJIOKEHHBIX Ha
5 5 0 6
TJIABHOM AWAroHalId PaBHbI
A)2
b) 4
B)8
11
1 2 -3
2. lana matpuna A=| 9 —1 2 | cyMMma dIE€MEHTOB PAacIOJIOKCHHBIX Ha
5 3 4 6
TJIaBHOM JMaroHaiu paBHbI
A)6
b) -1
B)5
o
-3 1 7
3. Jana matpunia A= 5 3 6 | npou3BeIECHHUE 3JIEMEHTOB PACIIOJIOAKEHHBIX Ha
1 9 1

rJIaBHOM AraroHaJii paBHbBI
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A) 6
B) -9
B)7
I)21

4. Jlana maTtpuua A—< 3

31 5 -2
8 1 ) IIPOU3BEICHUE DIIEMEHTOB PACIIOIOKEHHBIX
1 -1 36

Ha MOOOYHOW JMaroHaaIu paBHbI

A)-16
B) 8928
B) -40
T) 24

5. /lana matpuia A=(_35

S paBHo.
A)-5
b)3
B)-1
N1

6. Ecnin marpuia A=(L6L

-1
4) aJIFe6paI/ILI€CKOC JOIIOJIHCHHUE JJIEMEHTA a1 = -

_35), TO MaTpula 4A UMeeT BU:

onte )
54455 )
B)A:(166 125)
D A:(244 —30)
7. Ttas warpun A= 170) i B=(§ _12) cymma A+B nmeer i
(5 o)
B) (—62 180)
B )
0@ )

8. s matpuir AZ(S _1) 1 B:(S 9

» (5

5 _2) pa3HocTh A — B umeer BUI;

4 8

)
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(7 )

0 -1
% 1)
D )
9. Pazmep MaTpuiis A=(_28 g ?_Sg)paBeH
A) 4x2
b) 8
B) 2x4
I 1x1
10. Pasmep matpupl A=(9 -7 1)
A) 3x1
b)3
B) 0x3
I 1x3
(2 1 (=2 3 * :
11. dns Ma;pnu6A—(_ 1 0) U B—( 1 0) npousBeneHue A*B numeer Buna:
A) (23 —36)
b) (02 4—3)
B) (g ; 0)6
D7 3)
-2 -1 3
12. Panr matpunsl A—( 2 0 6) paBeH
1 1 0
A)O0
b) 1
B) 2
I3

2 =2
13. 3aansl MaTpUIIbI A=(_11 (2) ;) " B<3 4 ) Pasnocteio AT — 2B
1 1

ABJIACTCSA

3 -3
m<4 8)
1 0
23 3

B)<_4 8)
3%
B)(—6 12 2)
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0 )
-2 1 1

0 1 1

14. Onpenenurens paBeH

A)-1
b) 1
B)5
-5
15. Onpenenurens |_3 4
A) 22
b) 20
B) -34
)21

_72| paBeH

3 2 0
-1 a 7
1 -2 1

16. Onpenenurens paseH 0, mpu

A)a=12
b)a€R
B)a=13
INa=-12
17. Bektoper a’ = (2;1;=5) u b = (2; 3k; 2) neprieHAUKYISApHBI, ecu K paBHO
A)-2
b) 4
B)2
I -4
18. Pacnionokute BEKTOpa B MOPSIAKE BO3pACTAHUS UX MOJTyJIeH
A)a(—1;0;1)
B) b (2;1;3)
B)c (1, -1;-2)
Nd (3;-1;0)
19. Paccrossane mexay Toukamu A(14;6) u B(8;-2) paBHO
A) 20
b) 16
B) 15
I 10
20. Ipsimas mpoxoaut yepes Touku O(0; 0) u A(1; -2). E€ yriooii koaddurimeHt
paBeH
A)-2
b) 2
B) 2
-
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21. Cxanspuoe npoussenenue sexkropos a = (0;4; —3) u b = (=2;—2;7) paBHO

A)-21
b) -29
B) 21
)29
22. Jlanwl Touku A(3; -1) u B(-1; 4) koopauHaThl cCepeHbI OTPE3Ka PaBHBI
A)(2;2,5)
b) (1; 1,5)
B) (-2; 2,5)
) (-1;1,5)
23. Janbl Touku A(5; -8) u B(-3; 14) opaunatsl cepeaunsl oTpeska AB paBHBI
A)-3
b) 4
B)3
I8
24. . Jlanbl Touku A(8; 8) u B(-2; 8) abuucca cepenunbl oTpe3ka AB paBHBI
A) -2
b)3
B) 2
I -4
25. Ilpsamas 3X + 5y — 5 = 0 mepecekaet och OY B TOUKE ¢ KOOPAMHATAMH
A) (0;4)
b) (0; 3)
B) (0; 2)
) (0; 1)

4.2. TunoBbie 3aTAHUS LIST IPOMEKYTOUYHOM ATTeCTAIMU
4.2.1 Bonpochl K 3K3aMeHYy

BOHpOCBI JJIs1 OLIEHKHW KOMIIETCHIINU
VYK-1. CnocobeH ocCylIecTBIATh IMOHMCK, KPUTHUECKHUH aHalM3 M CHHTe3 HMH(POpMauuu, NPUMEHSTh
CHCTEMHBII MOAXO/ IJIs pelIeHUs IOCTAaBICHHBIX 3a7a4
VK-1l.un - aHamu3upyeT 3a1a4y, BbLIEISSA €€ 0a30BbIe COCTABIISIONINE
VYK-l.ygs paccMmarpuBaeT passiMuHble BapUaHTHl pEIEHHUsS 3aJadyd, OLIEHWBAas WX JOCTOWHCTBA U
HEJIO0CTaTKH
OIIK-1 CnocobeH mNpUMEHSTh E€CTECTBCHHOHAY4YHbIE W  OOIIEHH)KCHEPHBIC 3HAHUS, METOJbI
MaTeMaTHYECKOI0 aHaJIu3a ¥ MOAEIMPOBAHUS, TEOPETUUECKOTO M 3KCIIEPUMEHTAIBHOTO HCCIICAOBaHUS B
npodecCHOHAIBHON e TeNbHOCTH
OIIK-1yq JeMOHCTpPUPYET 3HAHME OCHOB MaTeMaTWKW, (U3UKH, BBIYHCIUTENLHOW TEXHUKH U
MPOrpPaMMHUPOBAHHUSL.

3HaTh:

Matpuusl. Bugel MaTpun. JIeicTBUS HaJ MaTpHIIAMH.

Anrebpanveckue JTOTOIHEHNS 1 MUHOPBI.

3. Brrumcienne onpenenureneii METOJIOM TPEYTOJIBHUKOB M Pa3lIOKEHHUEM 10 DJIEMEHTaM CTPOKU
WK CTOJIONA.

A
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RO®NO U

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.

24,

25.

26.
27.
28.
29.
30.

31.
32.
33.

34,
35.
36.
37.
38.

39.
40.
41.
42.
43.

44,
45.

0.

Hesripoxxaennas matpuria. O6parHas Matpuna. HaxoxaeHne o0OpaTHO MaTpHIIHL.
MatpuuHblid METOJT PENIEHUSI CUCTEM JIMHEHHBIX ypaBHeHU. @opmyisl Kpamepa.
Merton 'aycca pelieHust CUCTEM alre0panvecKux JIMHSHHBIX YpaBHECHUH.

JelicTBrs HaJl BEKTOpamu.

JIunelinast 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.

Bexropusrii 6a3nc. KoopauaaTs! BekTopa.

IIpsimoyronpHas nexkapToBa cucTeMa KoopAuHAatT. [leneHue oTpe3ka B 3aJaHHOM OTHOIIECHUHU.
Omnpenenenne pacCTOSHUS MEXKIY TOUKaMHU.

CxkaisipHOE TIPOM3BECHHE ABYX BEKTOPOB U €T0 CBOHCTBA.

CMenranHOe NPOU3BEIEHUE TPEX BEKTOPOB U €T0 CBOMCTBA.

[lepBooOpa3Has GyHKIMS U HEONPEICIICHHBIN WHTETPAJL.

TIpocreiiine cBOCTBa HEONIPEJAEIEHHOTO HHTETpajia U €ro FTeOMETPUYECKUM CMBICI.
WuTerpupoBanue METOIOM Pa3IoKEHHS] U METOAOM 3aMEHBI IEPEMEHHOM.

Metoa UHTETPUPOBAHUS IO YACTSIM.

HHTerpupoBaHre MPOCTEUIITNX IPOOCH.

WHTerpupoBanue 1poOHO-pAIHOHATHHON (QYHKIINH.

Ymersn:

HHTerpupoBath TPUrOHOMETPUIECKUX (DYHKIINH.

JaBatp onpeneneHue onpeneaeHHoro uarerpaia. CBOMCTBa ONPENEICHHOIO HHTErpaa.

JlaBaThb omnpeeneHHbIid HHTETpall ¢ IEPEMEHHBIM BEPXHUM IIPEAEIIOM UHTErpUupoBaHus. Popmyiia
Herorona-JIeiounna.

IIpon3BoaNTE 3aMeHy MEPEMEHHON W MHTETPHPOBAHNUE 10 YACTAM B OIIPEICIIEHHOM HHTETpalIe.
Haxonute HecoOCTBEHHBIE HMHTETpajbl C OECKOHEYHBIMHM NpEAETaMU WHTETPUPOBAHUS U OT
HEOTpaHMYCHHBIX (DYHKIIHH.

Haxogute reomerpuueckne MPUIOKEHHUS ONPENEICHHOrO MHTErpana. Beruucnenue miomanen
¢buryp B 1eKapTOBBIX U NOJSAPHBIX KOOPAUHATAX.

HaxomuTh mimHa qyrd MIIOCKOH KPHUBOWM B AEKAPTOBBIX M MOJSIPHBIX KOOpIUHATaX, 00beM Teja
BpaIICHHUS.

HaBatp onpeneneHue IBOMHOro uHTerpana. Ero reomerpuieckuii cCMbIC

OOBSICHATH CBOWMCTBA JIBOWHOTO MHTETpalia

OOBSCHATH OHATUE O TPABUIIBHBIX 00acTIX. [IByKpaTHBIN HHTETPa

CBOOUTH JBOMHOTO MHTErpasa K ABYKpPaTHOMY

IIpon3BoauTh 3aMeHy NMEPEMEHHBIX B JBOWHOM HHTErpane. BeluncieHne ABOWHOrO MHTErpaia
IMMOJIAPHBIX KOOpAWHATax

Bbruucnsats 00beMOB TN U III0MIAJeH TIIOCKUX o0acTei

HaxonuTh KpUBOJIMHEIHBIE HHTETPAJIbI IEPBOr0 PoAa (MM MO AJTMHE AYTH)

aBaTh onpenencHue u GU3NUCCKHUIA CMBIC]T KPUBOJIMHEHHOTO MHTErpaia nepeoro pojaa. CroiicTea

Baaners:

MeToamMu BBIYHCIIEHHE KPUBOJIWHENHOTO HHTETpaja MEPBOro poaa

Mertoamu BeIYHCIEHHE KPUBOJIWHENHOTO HHTETpaja Ul IPOCTPAHCTBEHHOTO CITydas
MertoaMu MPUMEHEHUS KPUBOJIMHERHOTO UHTETpaja NeEPBOTO poia

MeTtonamu IpUMEHEHHUS! KPUBOJIMHEWHBIA HHTETpaJl BTOPOTO poja (MK 10 KOOPAWHATaM)
MeTtoznoMm «3agada o padoTe CHII0BOTO NoJsh». OnpeneneHue KpUBOJIMHEHHOT0 HHTETrpajia BTOPOTro
pona

Mertogamu CynIeCTBOBaHUS U BBIUNCIEHUS! KPUBOJIMHEWHOIO MHTErpajia BTOPOro poaa
MeToiaMu HaxXOXAECHUS CBA3H MEXly KPUBOJIMHENHBIMU UHTETPajaMH MIEPBOTO U BTOPOTO pojia
®opmynoit ['pura

VYcnoBussMU HE3aBUCUMOCTH MHTErpaja OT IIyTH HHTErPUPOBAHUS

MeToagaMu CyIIECTBOBAaHHMSI IOBEPXHOCTHOTO MHTErpaia IMEepBOro pona (WM IO IUIOMIAaIu
noBepxHOCTH). Teopema CyIIecTBOBAHHS

Metoaamu BEIYMCIIEHUE IOBEPXHOCTHOTO UHTErpalla IEPBOro poaa

MertogamMu HEKOTOPOTO poJia IPUMEHEHUSMHU ITOBEPXHOCTHOI'O MHTErpasa nepBoro poja
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46. MeTomaMHu CYyIIECTBOBaHMS ITOBEPXHOCTHOI'O HHTErpaj BTOPOIO pOJa HIM MO KOOPAHWHATAM.
Ddusnyeckuit CMBICT
47. MeTtomamMu IPUMEHEHHE TIOBEPXHOCTHOTO MHTETPaJia BTOPOTO Poja
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5. METOANYECKHUE MATEPHUAJIBL, OITPEAEJIAIOIINE
MPOLIEAYPHI OLIEHUBAHUS 3HAHUM, YMEHU 1 HABBIKOB U
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX OTAIIbI
®OPMUPOBAHUSI KOMIIETEHIUIA

KDI/ITGDI/II/I OLICHUBAHUA 3HAHUU O6V‘-IEIIOHII/IXC$I pu IIPOBCACHUN
TCCTUPOBAHU A

Pe3ynpraTr TECTUpPOBaHUS OLICHUBAETCS II0 IPOLEHTHOM IIKAaJl€ OLICHKH.
KaxaoMmy oOydaromemycsi mpezuiaraetcsi KOMIUIEKT TECTOBBIX 3aJaHui u3 25
BOIIPOCOB:

eOTMeTKA OTIUYHO» — 25-22 TIPaBUIBHBIX OTBETOB.

eOTMeTKa «X0pomIo» — 21-18 mpaBUIBHBIX OTBETOB.

eOTMeTKa «YAOBJIETBOPUTEIbHO» — 17-13 mpaBUIIbHBIX OTBETOB.
eOTMETKA «HEYI0BJIETBOPUTEIBHO» — MEHEE 13 IpaBUIIBHBIX OTBETOB.

Kputepun 3HaHUN O0pU OIPOBEACHHUU KOHTPOJIHLHOU paOOTHI:

e OneHKa «3a4YTeHO» JI0JDKHA COOTBETCTBOBATh NapaMerpaMm Jito0oil u3
MOJIOKUTENBHBIX OL[EHOK ((OTIMYHOY, «XOPOILIO», KyI0BIETBOPUTEIILHOY).

e OueHKa «He 3a4YTEeH0» J0JDKHA COOTBETCTBOBATH MapameTpaM OLEHKH
«HEYJIOBIIETBOPUTEIIBHO.

e OTMeTKa «OTJIMYHO» — BBINOJIHEHBI BCE BHJAbI Y4eOHONl paboTHI,
OpEeIyCMOTPEHHbIE  y4eOHbIM  Iu1aHOM.  OOydarolmuicss  I€MOHCTPUpPYET
COOTBETCTBHUE 3HAHUI, yMEHUI, HABBIKOB IIPUBEACHHBIM B TAaOJIUIAX [TOKA3aTENsM,
ONIEpUPYET NMPUOOPETEHHBIMU 3HAHUSAMM, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyalUsIX TOBBIIIEHHOM CIOXXHOCTH. IIpu 3TOM MOryT OBITH JOIMYIICHBI
HETOYHOCTH, 3aTPyAHEHUS IPU AHAIUTUYECKUX ONEpauusax, IIEpEeHOCe 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYaIINH.

e OTMeTKAa «XOpOWIO» — BBINOJHEHbI BCE BHJbI Y4eOHOM paboOTHI,
NpPEeNyCMOTPEHHbIE ~ y4yeOHbIM  TuIaHoM.  OOywaromuiics  JI€MOHCTPUPYET
COOTBETCTBHE 3HAHUW, YMEHUM, HABBIKOB IMPUBEJICHHBIM B Ta0IMIIaX MOKAa3aTEeNsM,
OTIEpUPYET MPUOOPETEHHBIMHU 3HAHUSMM, YMEHUSIMH, HaBbIKaMH, IPUMEHSIET UX B
CTaHJAPTHBIX cUTyauusx. [Ipm 3ToM MoOryt ObITH AOMYIIEHbl HE3HAYUTEIIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyJIHEHUS NMPU AHATUTHUECKHUX ONEpalHusix, MEepeHoce
3HAHUU U YMEHHUW HA HOBBIC, HECTAHAAPTHBIE CUTYALIUH.

e OTMeTKA «y/I0BJIETBOPHUTEJIBbHO» — HE BBIIIOJIHEH OAWH WK OoJiee BUIOB
y4eOHOM paboThl, TMPEAYCMOTPEHHBIX Yy4eOHbIM IIaHoM. OOyuaronuiics
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HAHNUI, YMEHN, HABBIKOB IIPUBECHHBIM
B Ta0JauIax MOKazaTessiM, TOMYCKAIOTCS 3HAYUTENIbHBIE OLIMOKH, MPOSIBISETCS
YaCTUYHOE OTCYTCTBUE 3HAHWM, YMEHUN, HABBIKOB II0 Py II0Ka3aTelew,
OOy4YarOIIMIICS HUCHBITHIBAET 3HAYUTENIbHBIE 3aTPYIAHEHHUS] MpPU ONEPUPOBAHUU
3HAHUSAMU U YMEHUSIMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

87



e OTMeTKAa «HEYIOBJIETBOPHUTEJIbHO» — HE BBIINOJIHEHBl BHUAbl Y4eOHOU
paboThl, NPEIyCMOTPEHHbIE Y4YEOHBIM IUIAHOM. JEMOHCTPUPYET HEMOJHOE
COOTBETCTBHE 3HAHWM, YMEHUI, HABBIKOB MTPUBEJCHHBIM B TaOJIMI[aX MOKa3aTeseH,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, MIPOSIBIISIETCS, OTCYTCTBUE 3HAHUM, YMEHUI,
HAaBBIKOB TI0 OOJbIIEMYy psAy MoKa3zarened, o0OyJaroluics HCHBITHIBAET
3HAUYUTENIbHBIC 3aTPYJHECHUS MPU ONEPUPOBAHUU 3HAHUSIMU M YMEHHUSIMU IPU UX
MIEPEHOCE HA HOBBIC CUTYAIUU.

Kputepuu 3HaHuii Ipu OpOBEJICHUN 3a4eTa:

e OueHKa «3a4TeHO» JI0JDKHA COOTBETCTBOBATH MapaMmeTpaM JIIoOod w3
MOJIOKUTEIIBHBIX OIIEHOK («OTIUYHOY», «XOPOIIO», «yIOBICTBOPUTEIIHHOY ).

e OeHKa «He 3a4YTEeH0» JI0JDKHA COOTBETCTBOBATH MapameTpaM OLEHKH
«HEYJIOBJIETBOPUTEIIBHOY.

eOTMETKA «OTJMYHO» — BBINOJHEHB BCE BUABI Y4YEOHOU paboOTHI,
NPEAyCMOTPEHHbIE ~ y4eOHbIM  TuIaHoM.  OOyuvaromuiics — JIEMOHCTPHUPYET
COOTBETCTBHE 3HAHUH, YMEHU, HABBIKOB MPUBEJACHHBIM B TaOJIMIAX TTOKA3aTEIsAM,
omnepupyeT MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMHU, HAaBbIKAMU, TPUMEHSIET UX B
CUTyallMsX TOBBIIMIEHHON CJIOXHOCTU. IIpm 3TOM MOryT OBITH JOIMYIIEHBI
HETOYHOCTH, 3aTPyJAHEHUS MPU AHAIUTUYECKUX ONEepalusix, MepeHoce 3HaHUU U
YMEHUM Ha HOBBIE, HECTAaHAAPTHBIC CUTYAIINH.

e OTMeTKAa «XOpOWIO» — BBHINOJHEHBI BCE BHJBI Yy4eOHOW paboOTHI,
NPEAyCMOTPEHHbIE ~ y4eOHbIM  TuIaHoM.  OOyuvaromuiicss — JIEMOHCTPHUPYET
COOTBETCTBHE 3HAHUW, YMEHUH, HABBIKOB MMPUBE/ICHHBIM B Ta0IMIIaX MOKA3aTENsM,
OnepupyeT NMpUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMU, HABBIKAMU, TIPUMEHSIET UX B
CTaHJApPTHBIX cuTyarusx. [Ipu 3ToM MoOryT OBITh JOIYIIEHBl HE3HAUYUTEIHHBIC
OIMMUOKU, HETOUYHOCTH, 3aTPYAHEHUS MPU aHATUTHYECKUX ONepalusix, MepeHoce
3HaHUW U YMEHUU HA HOBBIC, HECTAaHAAPTHBIC CUTYAIIUH.

e OTMeTKA «Y/JA0BJETBOPUTEIbHO» — HE BBITIOJIHEH OJIUH WJIK 00Jiee BUIOB
y4eOHOM paboThl, TMPEAYCMOTPEHHBIX Yy4eOHbIM IIaHOM. OOyuaronuiics
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HAHUM, YMEHHU, HABBIKOB IPUBEIECHHBIM
B TaOJIUIAX TOKA3aTessiM, JOMYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, TMPOSIBIISIETCS
YaCTUYHOE OTCYTCTBUE 3HAaHWM, YMEHUW, HABBIKOB II0 PAAY IIOKa3aTelieH,
OOyYarOIINICS HUCHBITHIBACT 3HAYUTENIbHBIE 3aTPYIHECHHUS] TPU OINEPUPOBAHUU
3HAHUSMH U YMEHUSIMH MPH UX [IEPEHOCE HA HOBBIE CUTYAIINH.

o OTMeTKa «HEY10BJIE€TBOPUTEIbHO» — HE BBITOJHEHBI BUbI yUeOHOU
paboThl, MPETyCMOTPEHHBIE YUYE€OHBIM IUIAHOM. JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHME 3HAHUM, YMEHUM, HABBIKOB MPUBEICHHBIM B TaOJIMIlaX MOKa3aTeseH,
JIOMTYCKAIOTCS 3HAYUTEIIbHBIE OITUOKH, MTPOSIBIIAETCS OTCYTCTBUE 3HAHUM, YMEHUM,
HaBBIKOB 1O OoJibllIeMYy psIy IOKaszarelie, OOYy4YarolIuiics MCIHBIThIBAET
3HAYUTENIbHBIC 3aTPYIHECHUS MPU ONEPUPOBAHUU 3HAHUSIMU M YMEHUSIMU TIPU UX
MEPEHOCE HA HOBBIE CUTYAIUU.

Kpurepuu 3HaHUM Py MPOBEAECHUM IK3aMEHa!
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e OTMeTKa «OTJIMYHO» — BBINOJIHEHBI BCE BHJbl Y4eOHONl paboTHI,
OpEeIyCMOTPEHHbIE  y4eOHbIM  IU1aHOM.  OOydaroluicss  I€MOHCTPUPYET
COOTBETCTBHUE 3HAHUI, YMEHUI, HABBIKOB ITPUBEACHHBIM B TaOJIUIAX [TOKA3aTEIsAM,
ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSAMM, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyallUsiX IOBBIIIEHHOM cJOXKHOCTU. [Ipm 3TOM MOryT OBITH JOIYILEHBI
HETOYHOCTH, 3aTPYJHEHHUS MPU AaHATUTHUYECKUX ONEpaLMsIX, EPEHOCE 3HAHUU U
YMEHUH Ha HOBBIE, HECTAHAAPTHBIEC CUTYALIHH.

e OTMeTKA «XOpOIIO» — BBIIOJHEHB BCE BHAbI Yy4eOHOW paboTHI,
NPELyCMOTPEHHbIE  y4e€OHbIM  IUIaHOM.  OOydvaromuidcss  I€MOHCTPHUPYET
COOTBETCTBHUE 3HAHUI, yMEHUI, HABBIKOB IIPUBEACHHBIM B TAOIUIAX [TOKA3aTENsAM,
ONIEPUPYET NMPUOOPETEHHBIMU 3HAHUSAMM, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CTaHJAPTHBIX cUTyauusax. [Ipm 3ToM MOryt OBITH AOINYIIEHBl HE3HAYUTEIIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHUS NpPU AHAJUTHUECKUX ONEpalUsiX, MEpPEHOCe
3HAHWI U YMEHUI HA HOBBIE, HECTAHJAAPTHHIC CUTYALINH.

e OTMeTKA «Y/IOBJIETBOPUTEIbHO» — HE BBIIIOJIHEH OAWH WK OoJiee BUIOB
y4eOHOM paboThl, TMPEAYCMOTPEHHBIX Yy4eOHbIM IIaHoOM. OOyuaronuiics
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM
B Ta0IuUax MOKa3aTessiM, JOMYCKAIOTCS 3HAYUTENIbHBIE OUIMOKH, IMPOSIBISETCS
YAaCTUYHOE OTCYTCTBUE 3HAHWWM, YMEHWM, HABBIKOB II0 pANY IIOKa3aTeNew,
OOy4arolUiiCsl MCHBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUU
3HAHMSIMU U YMEHMSIMH IIPHU UX TIEPEHOCE HA HOBBIE CUTYALUN.

e OTMeTKA «HEYIOBJIETBOPUTEIbHO» — HE BBINOJIHEHbl BUIBl yueOHOU
paboThl, TPEITYCMOTPEHHbIE YYE€OHBIM IUIAHOM. JEMOHCTPUPYET HEIOJHOE
COOTBETCTBHE 3HAHWI, YMEHUI, HABBIKOB ITPUBEIECHHBIM B Ta0JIMI[aX MOKa3aTemeH,
JOMYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHU,
HAaBBIKOB 10 OoJbplIEMYy psAy MoOKa3zarened, OOy4aroluics MCHBITHIBAET
3HAUUTEIbHBIE 3aTPYAHEHHS MIPU ONEPUPOBAHUU 3HAHUAMH M YMEHUSAMH MPH UX
NIEPEHOCE Ha HOBBIE CUTYalUH.

6. JOCTYIIHOCTb U KAYECTBO OBPA30OBAHMUS 1JIs JIUL C

OB3

HpI/I HCO6XOI[I/IMOCTI/I HHBaJINOdaM )51 JUIaM C OIrpaHUYCHHBIMHA
BO3MOKHOCTAMHU  3O0POBbA  IIPCAOCTABILICTCA  AOIIOJHUTCIIBHOC BPCMA  IJIA
IIOATOTOBKH OTBETA HaA 3a4YCTC.

[Tpu npoBeaeHNH MpoLeAYPhl OLICHUBAHUS PE3YJIbTATOB 00yUEHUSI MHBAJIUOB
U JIAL C OrPAaHUYEHHBIMU BO3MOXKHOCTSMM 3J0POBbS MOT'YT HCIIOJIb30BaThCS
COOCTBEHHBIE TEXHUYECKUE CPEACTBA.

Hpouez[ypa OIICHHUBAHUWA PE3YJIbTATOB 06yquI/m HHBaAJIWAOB MW JHII C
OIrpaHUYICHHBIMU BO3MOKHOCTAMU 3O0POBBA IO AUCHUIIIMHC HIPEAyCMaTpuBaACT
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npenocraBieHue nHpopManuu B (GopMax, aaTUPOBAHHBIX K OTPAaHUYEHUSM HUX
3I0POBBS U BOCTIPUSATHS HHPOPMAITIH:

— B Ie4aTHOM (hopMe yBEIHMUYECHHBIM HIPUPTOM,

JUtst TiL ¢ HapyIIEHUSIMU 3PEHUS:
— B (hopMe JIEKTPOHHOTO JIOKYMEHTA.

— B IeyaTHOU (hopme,

JIjist v ¢ HApyIIeHUSIMU CITyXa:
— B (hopMe JIEKTPOHHOTO JTOKYMEHTA.

JIns mun ¢ HapyIIEeHUsIMU — B meyaTHoM (opme, anmapara:
OIIOPHO-ABUTaTEJILHOTO anmnapaTa | — B (hopMe 3JEKTPOHHOI'O IOKYMEHTA.

[Tpu mpoBeaeHNH MPOLEAYPHI OLIEHUBAHUS PE3YyIbTaTOB O0yUEHUS HHBAIUIOB
Y JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBS 110 TUCLUILINHE 00ECIIEYMBAET
BBIMIOJIHEHUE CIIEAYIOIIMX JOMOJHUTENbHBIX TPEOOBaHUNW B 3aBUCUMOCTH OT
WHIUBUYAIBHBIX OCOOCHHOCTEM, 00ydatomuXcsi:

a) MHCTPYKUMsS 1O TOPSAAKY THPOBEACHHUS MPOLEAYypbl OLIEHUBAHUSA
MPENOCTABISAETCSA B JOCTYITHOM (hopme (YCTHO, B MUCbMEHHOU (hopme);

0) poctynHas QopMa TpeAoCTaBICHUS 3aJlaHUil OIEHOYHBIX CPEACTB (B
neyaTHo (Gopme, B TmeyaTHOM (opme yBenuueHHbIM ImpudToM, B Qopme
AJIEKTPOHHOTO JOKYMEHTA, 3a/IaHMsI 3aUNTHIBAIOTCS IIPETIOIaBaTeIIEM );

B) JocTymnHas opMa MpeloCTaBICHUSI OTBETOB Ha 3a7aHus (MHCbMEHHO Ha
Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEPE, YCTHO).

[Tpy HEOOXOAMMOCTH JIsl 0OYUYAFOIITUXCS ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMHU
3I0POBbSI M HWHBAJIHMJIOB ITIPOIEAypa OICHUBAHUS PE3yJbTAaTOB OOYUYCHHS II0
JTUACIUILINHE MOXKET MPOBOJIUTHCSA B HECKOJIBKO TAIOB.

[IpoBeneHue mporeaypbl OICHUBAHUS PE3yIbTaTOB OO0YUYEHUS WHBAJIUIOB U
JIAL] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU 3/I0POBBS JOITYCKAETCS C UCIIOJIb30BAHUEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOT .
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