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I[JI?I OIICHKH Cd)ODMI/IDOBaHHOCTI/I KOMIICTCHIIVIN .

OIIK-1 «CnocodeH NpUMEHATh €CTECTBEHHOHAyYHble M OOlIeHH)KeHEPHbIe 3HAHUS,
MeTOAbl MATEMATH4YeCKOr0 AaHAJIM3a W MOAEJMPOBAHHA B NpodeccuoHAIbHON
JeATeILHOCTH»

OIIK-1.1: 3Haer Teopuio, METOJIMKHM U OCHOBHBIE 3aKOHBI B O0JIACTU E€CTECTBEHHBIC HaYK;

TEOPHUI0, METOJIMKH U OCHOBHBIE 3aKOHBI B 00JIaCTH OOLIEMH)KEHEPHBIX HAYK; TEOPUIO0, METOJIbI
MaTEMaTHYECKOT0 aHAJIN3a U MOJEIUPOBAHUS

OIIK-1.2: ¥YMeeT HCHOIB30BaTh NOJYyYEHHBIE TEOPETUYECKHE 3HAHUS IIPU PEUICHWM 33134 B
TEXHUUYECKUX MPUIOKEHHUIX TPO(HECCHOHATLHOM e TENIbHOCTH.

OIIK-1.3: Bmageer mnpuMeHEHUSI  €CTECTBEHHOHAyYHBIX  METOJMK B  pealu3aluu
TEXHOJIOTUYECKUX  TPOLECCOB B NPO(PECCUOHATBHOM  JEATENBbHOCTH;  NPUMEHEHUS
OOIIeNHKEHEPHBIX METOJIMK B peajln3allii TeXHOJIOTHYECKUX MPOLECCOB B NMPOodheccHoHaIbHOM
JESTEIbHOCTH; TPUMEHEHUs] METOJOB MaTeMaTHYeCKOro aHaliu3a M MOJEIUPOBAaHUSA B
pean3ainuy TEXHOJIOTMUECKUX MPOILECCOB B MPO(HECCHOHATIBHOM e TEIIbHOCTH.



3akpbIThie 33/IaHUS HA YCTAHOBJIEHHE COOTBETCTBHSA

I/IHCprKHI/Iﬂ AJIfl BBINIOJITHCHUSA 3aJaHUA: HquHTaﬁTe TEKCT U YCTAHOBUTE
COOTBETCTBUEC

Oomenpodeccuonaabuasg komnerenuusa OIK-1

HWuapukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 2 MMH.

3ananme 1: YcraHOBUTE COOTBETCTBUE MEXKAY TUIIOM MATPHUILI U €€ OIPEAEIISIOIINM
CBOMCTBOM:

‘ Tun MmaTpuubl H Onpenessionee CBOCTBO

A. Tonbko 3J1EMEHTEI TJIABHOM JUuaroHajii Moryt OBITH OTJIMYHEI

1. JImaronanbHas mMaTpuia
2 Tpr OT HYJIA

2. BepxHerpeyroiabHas

B. Bce ayieMeHTBI HUYKE TJIABHOW TUArOHANIA PaBHBI HYJTIO
Marpuia

‘3. OproroHanbHas MaTpHIia HC ATA=1

‘4. CumMerpuueckas MaTpuia HD AT=A ‘

3anumuTe BbIOpaHHBbIE OYKBBI 0/ COOTBETCTBYHIUMH HUppamu:
1 2 3 4

HNnaukarop: MOIIK-1.2

Bpems Ha oTBeT: 3 MHH.

3ananue 2. YCTaHOBUTE COOTBETCTBUE MEXKIY OTEpAIMeii Ha/l BEKTOPAMH U THIIOM €€
pe3ynbpTara:

‘ Onepanusi HaJl BEKTOPpaMHu H Tun pesyabrata

A. CKaJ'IHpHaH BCJIMYMHA — IJIOMIaJlb ITPOCKIIUHA OJJHOT'O

1. CxangpHoe npousBesieHHE UV .
BEKTOpa Ha APYTOif

‘2. BektopHoe npousBeneHne uxv HB Bexkrop, neprneHuKyIspHbINA MIIOCKOCTH (U,V)

3. CmemanHOE MTPOU3BEACHUE

(UVW) C. Ckamsip, paBHbIid det[u v w] — 00BbEM mapauienenumneaa

4. YMHOX€EHHUE BEKTOpa Ha CKaJIsp . .
KU D. BekTop, KoJuIMHEapHbIN U U MacIiTaOMpoBaHHbIN B k pa3

3anummure BoiIOpaHHbIe OYKBbI 1101 COOTBETCTBYOIUMH nudpamu:
1 2 3 4

Huankarop: UOIMK-1.1

Bpems Ha oTBeT: 2 MHH.

3aganue 3. YcTaHOBUTE COOTBETCTBUE MEXKY YPAaBHEHUEM KBAJIPUKU U TUIIOM
MOBEPXHOCTH!

‘ YpaBHeHHe KBAAPUKH H Tun nmoBepxHocTH ‘
‘1. x%/a? + y?/b? + 7%/c* =1 HA DITUTICONT ‘

‘2. x?/a? + y?/b? — 7%/c* =1 HB OHOTOIOCTHBIN TUTIEPOOTONT ‘




‘ YpaBHeHHE KBaJIPUKH H Tun moBepxHocTH

|3. x?/a? + y?/b? = 7?/c? HC DJUTUNITUYECKUN KOHYC

‘4. x?/a? + y?/b? — z*/c? =—1 HD JIByXTOJIOCTHBIN TUTIEPOOIONT

3anummure BLIﬁpaHHLIe 6yKBLI moJa COOTBETCTBYHOINMMHU III/I(l)paMI/I:

1 2 3 4

HNnaukarop: MOIIK-1.2
Bpems Ha oTBeT: 3 MHH.

3ananue 4. YcTaHOBUTE COOTBETCTBHE MeXy pyHKImei f(x) u e€ mponsBoanoii f'(x):

| dynkmus f(X) H IpousBoanas f'(X) ‘
1. f(x)=\sin kx IA. F'(x)=\dfrac{1}{x} |
2. f(x)=\In x B. £ (x)=K\cos kx |
3. f(x)=e"{ax} C. f(x)=ae"{ax} |
4. f(x)=x"n, n€Z, n#0 ID. f(x)=n x*{n-1} |

3anumuTe BbIOPpaHHBbIE O0YKBBI I0/] COOTBETCTBYHIUMH HUppamu:

1 2 3 4

HNuapukarop: MOIIK-1.1
Bpemsi Ha oTBeT: 2 MHH.
3aganue 5. YcTaHOBHTE COOTBETCTBUE MEXKIY BBHIPAKEHUEM U €T0 MPEJIETIOM:

‘ Bripaxkenne H Ipenen ‘
1. \lim_{x—0} \dfrac{\sin x}{x} A e |
2. \lim_{n—oo} \left(1+\dfrac{1}{n}righty*{n} IB. 1 |
3. \lim_{x—0} \dfrac{1-\cos x}{x"{2}} C. 172 |
4. \lim_{x—0"{+}} x*{x} ID. 1 |

3anummure BLIﬁpaHHbIe 6yKBI)I Mo COOTBETCTBYHOINMMHU umbpaMn:

1 2 3 4

HNnaukarop: MOIIK-1.2

Bpems Ha oTBeT: 3 MUH.

3aganue 6. YCTaHOBUTE COOTBETCTBHE MKy HEOTPEIEIEHHBIM HHTETPATIOM H €TI0
epBOOOPA3HONA:

‘ HeonpeaeéHHblil MHTErpaj H IlepBooGpa3nas ‘
1. [ cos kx dx |A. \dfrac{1}{K} \sin kx + C |
2.) [\dfrac{1}{x} dx B \Injx| +C |
3. [ eMfax) dx |C. \dfrac{1}{a} e’{ax} +C |
4. [x"{n} dx, n#—1 ID. \dfrac{x"{n+1}}{n+1} + C |

3anumuTe BLIOPpaHHBbIE OYKBBI M0/] COOTBETCTBYOIIUMH IHU(ppamMu:




HNnaukarop: MOIIK-1.3
Bpems Ha oTBeT: 2 MHH.
3aganme 7: YcTaHoBUTE COOTBETCTBHE MeX Ty BugoM OJ1Y u oOuimm permeHuem:

| Buax Oy H Oo0mee pemenue ‘
L y+p(x)y=0 |A. y=C eM{-l p(x)dx} |
2. y'=f(x) |B. y=[ f(x)dx + C |
3.y'=ky . y=C eMk} |
to)ll{;:agfr; D.y=kx +C

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I moJa COOTBETCTBYHOINMMHU lll/l(l)paMI/I:

1 2 3 4

HWupukarop: UOIIK-1.1

Bpems Ha oTBeT: 2 MHH.

3aganue 8: YCTaHOBHUTE COOTBETCTBUE MEKIY HIEMEHTAPHBIM ITPEOOPa30BaHUEM CTPOK U
€ro BIMSIHHEM Ha JCTEePMUHAHT MAaTPHIIbL:

‘ JJieMeHTapHoe Npeodpa3oBaHNe CTPOK H BiinsiHue Ha JeTePMMHAHT MATPUIIbI ‘
‘1. IlepecTaHoBKa IBYX CTPOK HA det MeHsieT 3HaK ‘
2. Ilpubasnenue k ctpoke k-kpatHoro ot

P P p ApYT B. det e u3mensiercs
CTPOKH
‘3. YMHOXeHHEe CTPOKH Ha yuciio k HC det ymHOkaeTcs Ha k ‘

4. VYmHoxeHue matpull A u B ogunakoBoro

D. det(AB)=det A-det B
nopsiaiKka

3anummure BblﬁpaHHbIe 6yKBI)I Mo COOTBETCTBYHOINMMHU umbpaMn:

1 2 3 4

HNuaukarop: UOIIK-1.3
Bpems Ha oTBeT: 3 MHUH.
3aganue 9. YcTaHOBHUTE COOTBETCTBUE MEXKY ONIEPATOPOM M TUIIOM pe3yJbTara!

‘ Oneparop H Tun pesyabrara ‘
‘1. grad ¢ HA BexTopHoe nosie ‘
‘2. divF HB CkansipHoe mnose ‘
‘3. rot F HC BekropHoe nose, nepreHAuKyIsIpHOe 001acTsIM BI/IXpH‘
‘4. Ao (HannacnaH)HD. CxangpHoe noJje, XapakTepru3yruiee pacxoauMoCThb ‘

3anumuTe BoIOPpaHHbIE OYKBBI M0/ COOTBETCTBYHIIUMH U (ppamMu:

1 2 3 4




HNuaukarop: UOIMK-1.2
Bpemsi Ha 0TBeT: 2 MUH.
3ananue 10: YcTaHOBUTE COOTBETCTBHE MEXKTY CHCTEMON KOOpJAWHAT U (HOpMyJaMHu JIst

(x.y.2):

| Cucrema koopauHaT H ®opmyJisl A4 (X,Y,Z) |
|1. [Mununapuueckue (p,,z) HA X=p cos @, y=p sin @, z=z |
|2. Codepuueckue (1,0,0) HB x=r sin O cos ¢, y=r sin 0 sin ¢, z=r cos 6|
‘3. JlexapToBHI (X,Y,Z) HC X=X, Y=Y, Z=2 ‘
‘4. [TapameTpuueckoe ypaBHEHHE npﬁMoﬁHD. I=rottv ‘

3anumure BBIﬁpaHHLIe 6yKBLI moJa COOTBETCTBYHOINMMHU III/I(l)paMI/I:

1 2 3 4

HNuaukarop: MOIIK-1.1

Bpems Ha oTBeT: 3 MHH.

3aganue 11: VYcraHOBHTE COOTBETCTBHE MEXAY YCJIOBHEM HENPEPBIBHOCTH U
YTBEPKIECHUEM TEOPEMBL.

‘ YciaoBue HeNMPepPHLIBHOCTH H YTBep:kaeHue TeopeMbl ‘

1. f HenpeprisHa Ha [a,b] A. 3 ce(a,b): f'(c)=\dfrac{f(b)-f(a)}{b-a} (r.
Jlarpam:xa)

‘2. f HenpepriBHa Ha [a,b] u f(a)-f(b)<0 HB 3 c€(a,b): f(c)=0 (t. bonprano-Komm) ‘

i.af(gebr)lp cprBHa na [,b] u dpepenumpyema C. f npurumaeT max u min (1. Beitepmrpacca)

‘4. f HenpepbIBHA U CTPOrO MOHOTOHHA Ha [a,b] HD f ooparuma u A {-1} HenpepriBHa

3anummure BbIOpaHHbIC OYKBBI 101 COOTBETCTBYOIIMMH U pamMu:
1 2 3 4

HNuaukarop: MOIK-1.2

Bpemsi Ha oTBeT: 2 MHH.

3aganue 12: YcTaHOBHUTE COOTBETCTBHE MEXKIY METOJOM HHTETPUPOBAHUS U KIACCOM
MOJIBIHTETPAIbHON (PYHKIMU!

‘ MeToa MHTErPUPOBAHUSA HK.nacc NOABIHTErPpaJIbLHOMI q)ymcmzm‘
‘1. 3ameHa nepeMeHHOM HA ) [ g'(x) flg(x)) dx ‘
‘2. WNHuTterpupoBanue 1no 4actsim HB Ju dv, rae ynoOHO BBIACTUTH U U dv\
‘3. Pasnoxxenue Ha mpocThie Ipoou HC Panmonanesubie qpoou P(x)/Q(x) ’
‘4. Tpuronomerpuueckue HOJICTaHOBKI/IHD. [ N(a2—x?), V(x*—a?) mu60 V(a*+x?2) ’

3anumuTe BbIOPpaHHBbIE OYKBBI M0/ COOTBETCTBYHIIIUMH IH(ppamMu:
1 2 3 4

Huankarop: UOIIK-1.3
Bpems Ha oTBeT: 2 MMH.




3ananue 13 YcTaHOBUTE COOTBETCTBHE MEXTY YPAaBHECHHEM M €T0 KIIacCU(DHUKAITNCH

‘ YpaBHeHue H Kaaccnpuxanus ‘
‘1. y'+0’y=0 HA BTopoii nopsiiok, TMHEMHOE, OTHOPOAHOE ‘
‘2. y+y>=0 HB IlepBblii NOpPsAIOK, HETMHENHOE ‘
|3. y" = HC Tpertuil nopsa0K, JIMHEHHOE, OJTHOPOIHOE |
|4. y'+ p(x)y' +q(x)y = f(x)HD. Bropoii nopsiiok, TuHenHoe, Heo;[HOpOI[Hoel

3anumure BoIOpaHHbIe OYKBbI 10/ COOTBETCTBYIOIMMH nudpamu:
1 2 3 4

HWuapukarop: UOIIK-1.1

Bpems Ha oTBeT: 3 MHH.

3ananue 14: YcTaHOBUTE COOTBETCTBUE MEKAY BEKTOPHON TOXIECTBEHHOW (HhOpMOii U
9KBHMBAJICHTHBIM BBIPAKEHUEM

‘BeKTopHaﬂ TOXKIEeCTBEHHasi q)opMaH IKBHBAJICHTHOE BbIPAXKeHHE ‘
‘1. u-(Vxw) HA CwMmelraHHOe TPOU3BEICHUE — CKAJISIP (OGLéM)‘
‘2. (uxv)xw HB v(uw) —u(v-w) ‘
‘3. ux(Vxw) HC (uw)v — (uv)w ‘
‘4. (uv)w — (uw)v HD BekropHas ¢popma ABOWHOTO MTPOU3BEACHUS ‘

3anumuTe BbIOPpaHHBbIE OYKBBI I0/] COOTBETCTBYHIIUMH IHU(ppamMu:
1 2 3 4

HNuaukarop: MOIIK-1.3

Bpemsi Ha oTBeT: 2 MUH.

3apanue 15:

Bonpoc: YcraHoBUTE COOTBETCTBHE MEXTY (DU3HMUECKUM 3aKOHOM M €r0 MaTeMaTH4eCKOn
dbopMyIoii:

‘ Du3nYecKuil 3aK0H H Marematudeckas popmysia

|
‘1. 3axoH ['yka 11 npyXuHbI HA F=-kx ‘
2. 3axom oxnaxenns Hpiotona  |B. \dfrac{dT} {dt} = —k(T-T_{env}) |

l

‘3. 3aKOH palMOaKTUBHOTO pacnanaHC. \dfrac{dN} {dt} = AN

‘4. Bropoii 3akon HeroTona HD F=ma

3anummure BoiIOpaHHbIe OYKBbI 101 COOTBETCTBYOIUMH nudpamu:
1 2 3 4

Huaukarop: MOIIK-1.2

Bpemsi Ha oTBeT: 2 MUH.

3aganue 16: YcTaHOBUTE COOTBETCTBHE MEXKAY METOJOM YHcIIeHHOTo perienust OY u
€ro KJII0UYEeBOI 0COOECHHOCTHIO:

‘ Yucuaennoe pemenue OJ1Y H KiroueBast 0C00€eHHOCTD

‘1. Merton Ditnepa HA SIBHast ogHOIIAroBasi CXxeMa MepBoro nopsiaka




‘ Yucnennoe pemenne QY

H KiaroueBasi 0co0€HHOCTH

2. Meron Pynre—KytThI 4-r0 mopsinka

B. SIBHas cxeMma ¢ ycpeHEHHEM HaKJIOHOB Ha YETBIPEX
noay3miax

‘3. Merox Anamca

HC. MHoromaroBslii IPeAUKTOP-KOPPEKTOP

|4. Meton cTpenbObl

HD. [IpeoOpazyer kpaeByto 3agauy B 3a1auy Komin

3anummure BoIOpaHHbIe OYKBBI 10/1 COOTBETCTBYIOMUMH nudpamu:

1 2

3 4

Kuaroun k 3aganuam

Howmep Bonpoca

IIpaBUIBHBIN BapUaHT OTBETA

1 1-A 2—-B,3—-C,4—-D

1-A 2—-B,3—-C,4—>D

1-A 2—-B,3—-C,4—-D

1-B,2—-A 3—-C,4—>D

1-A 2—-B,3—-C,4—-D

1-A 2—-B,3—-C,4—>D

2
3
4
5 1-B,2—-A 3—-C,4—>D
6
7
8

1-A 2—-B,3—-C,4—-D

9 1-A 2—-D,3—-C,4—B
10 1-A 2—-B,3—-C,4—-D
11 1-C,2—-B,3—- A 4—>D
12 1-A 2—-B,3—-C,4—>D
13 1-A 2—-B,3—-C,4—-D
14 1-A 2—-B,3—-C,4—>D
15 1-A 2—-B,3—-C,4—-D
16 1-A 2—-B,3—-C,4—>D

3akpbIThIE 3a1AHHUSI HA YCTAHOBJIEHHE NOCJI€I0BATEIHLHOCTH

I/IHCTDYKIII/IH AJId BBINIOJIHCHUSA 3aJJaHUA: l'[pO‘IHTﬁﬁTC TEKCT U YCTAHOBUTE

mocjieaA0BaTe/JIbHOCTb

Oouenpodeccuonaabuasg komnerenuua OIK-1

Hupukarop: UOITK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3apanme 1: Onpegenure nocneno
ypaBHeHul MeronoM ['aycca:

BAaTCJIBHOCTD IIAroB IpHU PECIICHHUU CUCTEMBbI JIMHEWHBIX

A) CocraBbTe pacIIMPEHHYIO MATPHILY CUCTEMBI.
B) IIpuBeaure MaTpuIly K CTylIEHYaTOMY BHY 3JI€MEHTAPHBIMHU IPEOOpa30BaHUIMHU

CTpPOK.

C) BoinoaHuTe 00paTHYIO MOJICTAHOBKY Il HAXOKJCHUS HEM3BECTHBIX.
D) 3anwumiuTe penicHre B BEKTOPHOH Gopme.

3anumure COOTBETCTBYIOIIYIO IOCJI€A0BATC/IbHOCTD 6YKB C JieBa HA NIpaBo:




HNuauxarop: UOIK-1.2

Bpems Ha 0TBeT: 5 MHH.

3ananue 2: YCTaHOBHUTE MOPSJIOK ACHCTBUN MPU HAXOXKIECHUU COOCTBEHHBIX 3HAYCHHH W
COOCTBEHHBIX BEKTOPOB MaTpHIlbl AER™N {nxn}:

A) 3anumte XxapakTepuctudeckuii MuorowieH det(A—Al)=0

B) Paznoxwure onpeaenuTess U MOJIyYUTe allredpandeckoe ypaBHEHHE OTHOCHTEIBHO A.

C) Pemnte nojay4eHHOE ypaBHCHHE U1l HAXOXKICHUS COOCTBEHHBIX 3HAYCHUI

D) Hdns kaxkmoro A pemmte cucremy (A—Al)x=0 u momy4ure coOOCTBEHHBIE BEKTOPHI

3anummTe COOTBETCTBYIIIYIO MOCJI€J0BATEIbHOCTH OYKB C JieBa Ha MPaBO:

HNupukarop: UOITK-1.2

Bpems Ha oTBeT: 4 MHUH.

3aganue 3: OnpenenuTe MOCIeI0BaTEILHOCTh BEIUUCICHHS 00bEMa TETpasapa 1o
BEKTOpaM *¥a** **¥pik *¥c** pexons u3 UX cCMEMIaHHOTO MTPOU3BEICHUS:

A) CocraBbTe MaTpHILy, CTPOKAMH KOTOPOU SIBJIIOTCS KOOPIMHATBI *¥a** **p¥* Hkckx,

B) BerunciuTe AeTepMUHAHT MOTYYEHHON MATPHIIBI.

C) Bo3bMuTe a0COMOTHOE 3HAYCHHE JETCPMHUHAHTA — 3HAYCHUE CMEIIAHHOTO

MIPOU3BEICHUS.

D) YMHOXbTE pe3ynbTar Ha 1/6, 4T00BI OIydUTh 00BEM TeTpaspa.

3anuiuuTe COOTBETCTBYIOINYIO MOC/IE10BATEIbHOCTh OYKB € JIeBa HA PABO:

HNupukarop: MOIIK-1.3
Bpems Ha oTBeT: 5 MuH.

3aganue 4: PaccraBbTe 3Tarbl Ipu BEIYMCICHUN BEKTOPHOTO IPOEUPOBaHUS **a** Ha
**b**-

A) Haiinure ckansipHOe npousBeieHue (F*a** **p**),

B) BbruriciuTe KBagpaT HOPMBI [*¥¥b**[A2.

C) Paznenure ckasipHOE MPOU3BEICHUE HA KBAAPAT HOPMBI, MOJy4rB Koddduiment k.
D) YMHOX)bTE BeKTOp **b** Ha k, HOITy4HB BEKTOP-ITPOCKIIHUIO.

3anummure COOTBETCTBYIOIIYIO MOCJIE€A0BATC/IBbHOCTD ﬁyKB C JIeBa HA NMPaBo.

Nnaukarop: MOIIK-1.2

Bpemsi Ha oTBeT: 4 MUH.

3apanue 5: Onpenenure NOPSAAOK ASUCTBUI IIPH MMOTYYEHUN YPABHEHUS IJIOCKOCTH,
npoxosien uepe3 Touku P, Q u R:

A) Cocrasbte BekTophl \vec{PQ} u \vec{PR}.

B) Haiinute Hopmanbhbiii Bektop \vec{n}=\vec{PQ} x\vec{PR}.

C) 3anumute ypaBuenue miockoctu (\vec{n}, \vec{r}-\vec{r} 0)=0, B3sB TOuky P kak

\vec{r} O.

D) [IpuBeaute ypaBHEHUE K KaHOHUUECKOMY (K03 PUITIEHTHOMY) BUTY

Ax+By+Cz+D=0.

3anummure COOTBETCTBYIOIIYIO MOCTECA0BATEIBHOCTD 6yKB C JieBa HA NMPaBoO.



HNuauxarop: UOIK-1.3

Bpemsi Ha oTBeT: 5 MUH.

3aganue 6: YnopsaaouuTe maru npeodpa3oBaHus 00IIEro ypaBHEHUS KBaJJPUKH K
KaHOHUYECKOMY BH]TY:

A) ChopmupyiiTe CHMMETPUUHYIO MATPUILy KBaAPaTUIHON (GOPMBI 13 KOIPPHUIIHEHTOB

npu X2, Xy, y*2, ...

B) Haiinute coOCTBEHHbBIC 3HAYECHUS U COOCTBEHHBIC BEKTOPBI 3TOW MAaTPHUIIBI

(mmaronanu3anms).

C) BbinosiHUTE MTOBOPOT CHCTEMbBI KOOPAMHAT 110 HalICHHBIM COOCTBEHHBIM BEKTOPaM.

D) I1pu He0OXOAMMOCTH BBIITOJHUTE MapaUIC/IbHBIN MEPEHOC Havalla KOOPIUHAT,

YCTPaHUB JIMHEWHBIC YJICHBI.

E) 3anummre ypaBHeHNE KBaIpUKU B KAHOHMYECKOM BUJIE C JUaroHaJIbHOM KBaJApaTUIHON

b opMOHi.

3anuiunTe COOTBETCTBYIOINYIO MOC/I€10BATEIbHOCTh OYKB € JIeBa HA PABO:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 4 MHH.

3aganue 7: Onpenenute MOPSAOK NSHCTBUH TPW BBIYUCICHHH MPOW3BOJHON (QYHKIIUH
f(X)=x"2\sin x Mo onpezaeacHuIO (Uepe3 mpeaen):

A) 3amumute npenen \displaystyle f'(x)=\lim_{h\toO}\frac{f(x+h)-f(x)}{h}.

B) IToacraBere Beipakenue f(x)=x"2\sin X B YUCIUTEI.

C) Paznosxute \sin(x+h) B psi1 HIIH KCITOJB3YHTE TPUTOHOMETPUICCKHE TOXKICCTBA IS

YIPOIICHUS.

D) Coxkparute h u nepeiinure k npeneny h—0.

3anummure COOTBCTCTBYHOIIYIO MMOCTECA0BATCIbHOCTD 6yKB C JIeBA HA NMPABO.

Nnaukarop: MOIIK-1.2

Bpewmsi Ha oTBeT: 5 MUH.

3aganue 8: YcraHoBHTE OCIEI0BATENBHOCTD AEUCTBUN TPU HAXOXKACHUN TOYEK
sKCTpeMyMa QpyHKIUHU g(X)=x"3-3X+1:

A) Haiinure nepByro npou3BoIHYyIO g'(X).

B) [pupaBHsiiTe g'(X) K HYJIIO U HAlIUTe KPUTUUECKUE TOUKH.

C) Berumcinre BTOpy0 Ipou3BoAHY0 g"(X).

D) [loacraBeTe KpUTHYECKUE TOYKH B g"(X) [UIs KiIacCU(UKAIIMU SKCTPEMYMOB.

E) ChopmynupyiiTe BEIBOA O HATUYHH MAaKCUMYMOB/MUHUMYMOB

3anummre COOTBECTCTBYIOIIYIO MOCTECA0BATECIbHOCTD 6yKB C JIeBA HA NPAaBO.

HNnaukarop: MOIIK-1.2
Bpems Ha oTBer: 4 MUH.
3aganue 9: OnpenenuTe MOPSIOK BHITOTHEHHSI TOJCTAHOBKU MIPH BHIYMCICHUU MHTETpaja

\displaystyle \int_{0}*{1} 2x\sqrt{1-x"2}\,dx:




A) Bribepure 3ameny x=\sin u.

B) Haiinute nuddepennman dx=\cos u\,du.

C) Usmenute mpeaenst: npu x=0 = u=0, mpu x=1 = u=\pi/2.

D) 3anuiunTe HHTErpall B HOBBIX IEPEMCHHBIX M BBIYUCIHTE €r0 3HAUCHHUE.

E) IlepexoauTe K pe3yibTary, eCii TpeOyeTcs, BO3BpAIIasch K EPEMEHHOM X.

3anummTe COOTBETCTBYIIIYIO MOCJI€J0BATEIbHOCTH OYKB C JIeBa HAa MPaBO:

HNnaukarop: MOIIK-1.2

Bpemsi Ha oTBeT: 4 MHMH.

3aganme 10: Pacrnonoxure B NPaBWIBHOM MOPSAKE ATalbl NPUMEHEHUS (OPMYIIBI
HHTETPUPOBAHUS 110 YyacTsM K uHTerpary \int X eM{x} dx:

A) Beibepute u=x, dv=e{x}dx.

B) Haitnute du=dx, v=e"{x}.

C) IIpumenute popmyay \int u\,dv=uv-\int v\,du.

D) Berurcaure ocrasiuiics marerpan \int eM{x}dx.

E) Cnoxwute pe3ynbrarhl u 100aBbTe IOCTOSTHHYIO C.

3anuiuuTe COOTBETCTBYIOINYIO MOC/IEe10BATEIbHOCTh OYKB € JIeBa HA PABO:

HNupukarop: UOITK-1.2

Bpemsi Ha oTBeT: 5 MUH.

3ananme 11: YcTaHoBUTE MPaBUIIBHYIO MOCIEAOBATEIBHOCTh pelieHus JuHeHoro OY
nepBoro nopsaaka y'+p(x)y=q(x) METo10M UHTETPUPYIOIIETO MHOKUTEJIS !

A) Haiinure unterpupyromuit MaoxuTtens \mu(X)=e{\int p(x)dx}.

B) YMHOXbTe HcXoHOE ypaBHeHHE Ha \MU(X).

C) INpu3sHaiite NeByIO YacTh MOIHOW Tpou3BoaHOH (\mu Y)'.

D) [IpounTerpupyiite 06e yactu u nmoayuute \mu y=\int \mu g(x) dx + C.

E) Beipasute perrenre Y(X)=\mu{-1}(x)\left[\int \mu g(x) dx + C\right].

3anummTe COOTBETCTBYIOIIYIO IOCJIE0BATEIbHOCTh OYKB C JICBA HA IPABO:

HNnaukarop: MOIIK-1.2

Bpewmsi Ha oTBeT: 4 MUH.

3apnanme 12: Omnpenenure mopsaok perieHus: oxHopogHoro OJIY BToporo mopsiika c
HOCTOSIHHBIMU K03 unmentamu y"+ay'+b y = 0:

A) 3anuiuTe XapakTepucTuieckoe ypasuenue r2+ar+b=0.

B) Haiinure kopau r_{1,2}.

C) CocraBbTe 0011Iee pelIeHUe B 3aBUCUMOCTH OT BHJIa KOPHEH.

D) Ucnone3yiiTe HayanbHbIe ycoBus s onpenenenus konctant C 1, C 2.

3anummure COOTBETCTBYIOIIYIO MOCJE€A0BATC/IBbHOCTD 6y1€B C JIeBa HA IIPaBo.

| | | |

Nnaukarop: MOIIK-1.3

Bpems Ha oTBer: 4 MHH.

3aganue 13: VYrnopsgouute miarm pemieHus cucteMmbl X'(t)=A x(f) ¢ mnomouibo
CHEKTPAJILHOTO Pa3IOKEHUS MaTPULbI A




A) 3anuimTe CHCTEMY B MATPUYHOM BHJIE X'=A X.

B) Haiinute cOOCTBCHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOPHI A.

C) Chopmupyiite matpuity P u3 coOCTBEHHBIX BEKTOPOB.

D) 3anumute pynaamentanpaoe pemerne x(t)=P e {\Lambda t} P*{-1} x(0).
E) Beruncaure eM{\Lambda t} xak auaroHanbHyr0 MaTpHUILy SKCIIOHCHT.

3anummTe COOTBETCTBYIIIYIO MOCJI€J0BATEIbHOCTH OYKB C JIeBa HA MPaBO:

| | | |

HNnaukarop: MOIIK-1.3

Bpemsi Ha oTBeT: 4 MUH.

3ananme 14: PaccraBpTe marm MareMaTHUYeCKOro MOJACIHUPOBAHUSA OJIHOMEPHOTO
HECTAlMOHAPHOT'0 TEIUIOBOIO IPOLIECca B CTEPHKHE:

A) Chopmynupyiite Gpusnyeckue npeanoioKeHus (0IHOPOAHOCTh, OTCYTCTBHE

BHYTPEHHUX UCTOYHHUKOB U T.II.).

B) 3anummTe 3aK0H COXpaHEHUS SHEPTUH IS DJICMEHTAPHOTO 00bhEMa.

C) [Ipumure 3akon TermtonpoBoaroctu Dypue q=-k\partial T/\partial x.

D) O6benunuTe conservation ¥ KOHCTUTYTHBHOE COOTHOIICHUE, TIOJIyYHB YPaBHCHHUE

TEIIONPOBOAHOCTH.

E) 3anaiiTe HayabHbBIE U TPAHUYHBIE YCIOBHS JIJIsl TIOJTHOW ITOCTAHOBKHU 3aJ1a4H.

3anummure COOTBCTCTBYHOINYIO MMOCTECA0BATCIBHOCTD 6yKB C JICBA HA NMPABO.

Huankarop: UOIIK-1.3

Bpemsi Ha oTBeT: 5 MUH.

3aganme 15: YcraHOBUTE MOPAIOK BBIYMCIEHUS KOI(D(UIMEHTOB JIMHEHHON perpeccuu
METO/I0M HauMEHBIIUX KBAJPATOB IJIsI MOJENH Y=~X[3:

A) Chopmupyiite MaTpHIly IPH3HAKOB X U BEKTOP HAOIIOICHHUH Y.

B) 3anummrte Hopmanbhbie ypaBHeHus X T X = X" T'y.

C) Pemnte nony4eHHyt0 cuctemy st fB.

D) Beruucnute BEKTOp OCTATKOB I =y - X[} U OLICHUTE KAYECTBO alpOKCUMAIHH.

3anummure COOTBCTCTBYHOINYIO MOCTECA0BATCIbHOCTD 6yKB C JIeBA HA MPABO.

Nnaukarop: MOIIK-1.2

Bpewmsi Ha oTBeT: 4 MUH.

3aganue 16: Omnpenenure TPaBWIBHYIO TIOCICIOBATEIIBHOCTh TPUMEHEHUS TIpaBHiIa
Cumrncona Jutst npubmmkénnoro Beruncienus uarerpana \int_{a}*{b} f(x) dx:

A) Paznenure uHTEpBai [a,b] Ha n YETHBIX MOAMHTEPBATIOB OJJUHAKOBOM JUTHHBEI h.

B) Beruucnute mar h=(b-a)/n.

C) Haiinure 3Hauenus Gpynkimu B y3nax: f(x_0), f(x_1), ..., f(x_n).

D) CocraBbte cymmy S = f(x_0)+f(x_n)+4\sum_{i\text{ neuér}} f(x_i)+2\sum_{i\text{

qér}, i\neqO,n} f(x_i).

E) YMmuoxbTe S Ha h/3, monyunB npubnmkeHue HHTErpaa.

3anumure COOTBETCTBYIOIIYIO MOCJE€A0BATC/IBbHOCTD 6y1€B C JIeBa HA NIPaBo.

| | | | |




Kuaroun k 3aganuam

Howmep Bonpoca IIpaBUIIBHBIN BapUAHT OTBETA
1 A—-B—->C—-D
2 A—-B—->C—-D
3 A—-B—-C—D
4 A—-B—->C—-D
5 A—-B—->C—-D
6 A—-B—->C—->D—>E
7 A—-B—->C—-D
8 A—-B—->C—->D—>E
9 A—-B—->C—>D—>E
10 A—-B—->C—->D—>E
11 A—-B—->C—>D—>E
12 A—-B—->C—-D
13 A—-B—->C—->D—>E
14 A—-B—->C—->D-—>E
15 A—-B—->C—-D
16 A—-B—->C—->D—E

OTKpBIThIE 321aHNA C PA3BEPHYThIM 0TBETOM

I/IHCprRHI/Iﬂ AJIsl BBINNOJIHCHUSA 3aJaHUA: npoanaﬁTe TEKCT U 3alIMIIUTE

Pa3BepHYTHIil 000CHOBAHHBIN 0TBET

Oomenpodeccnonanpaasg komnerenunsa ONK-1

HNuaukarop: MOIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

Bananue 1: Onpenenute aerepmunanT Matpuibl $$A=\operatorname{diag}(2,-1,3).$$
IToJie a1 oTBeTA:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 4 MUH.

3aganue 2: Haiigute yron 0 (B rpagycax) mexay Bekropamu u=(1,0,0) u v=(1,1,0).
IHose nuis oTBeTa:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 5 MUH.

3aganue 3: Yemy paBHO paccTosHue ot Touku P(2,1,2) no mockoctu 2x—y+2z—7=0?
IHose nois oTBera:

HNuaukarop: UOIK-1.1

Bpems Ha oTBeT: 4 MHH.

Bananue 4: Boraucaure npeaen $$\im_{x\toO}\frac{\sin 3x}{x}. $$
Ilose noist oTBeTA:




HNuaukarop: UOIMK-1.1

Bpemst Ha oTBeT: 5 MHH.

3ananue 5: Haiinure $$\dfrac{d}{dx}\arctan x.$$
IMoge poist oTBeTa:

HNuaukarop: UOIMK-1.1

Bpemst Ha oTBeT: 4 MHH.

3apanme 6: Beranciure unterpan $$\int_{0}{1} x{2} \, dx.$$
IoJte ni1s1 oTBETA:

HNuaukarop: UOIK-1.2

Bpems Ha oTBeT: 4 MUH.

3ananme 7: [lns ypaBHeHus y'=2y, y(0)=1 naiinute 3Hauenue y(1).
Iose nist oTBeTa:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 5 MHH.

3aganue 8: Onpenenure paHr MaTPULIBI
$$\begin{pmatrix}1&2&3\2&4&6\\0&0&0\end{pmatrix}.$$

IMose nJst oTBeTA:

HNnaukarop: MOIIK-1.3

Bpems Ha oTBeT: 4 MUH.

3ananue 9: Beruncaure nuBeprennuio nons F(x,y,z)=(x, y, z).
IHose nuis oTBeTa:

HNuaukarop: MOIK-1.1

Bpemsi Ha oTBeT: 5 MHH.

Bananue 10: Haiinute Heonpenenéunpiii uarerpan $$\int er{5x} \, dx.$$
IToJie a1 oTBeTA:

Hupukarop: UOITK-1.1

Bpemst Ha oTBeT: 4 MHH.

3aganue 11: Onpenenure CyMMy reOMETPUYECKOTO psiaa
$$\sum_{n=0}{\inftyNleft(\frac{1}{2}\right)"n.$$

ITose nus orBera:

Hupukarop: UOITK-1.1
Bpemsi Ha oTBeT: 5 MUH.




3ananue 12: Haiiqute pannyc oKpy>KHOCTH, OTIMCAHHOW ypaBHEHHEM X + y? — 6X + 4y + 4

ITose nys orBera:

HWuapukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 4 MUH.

3aganue 13: Beruucnure mpeen mocieoBaTeIbHOCTH
$$a_n=\left(1+\frac{1}{n}\right){n+1}. $$

ITose n1s oTBETA:

Huaukarop: MOIIK-1.2

Bpems Ha oTBeT: 5 MHH.

3ananme 14: /14 ypaBHEeHUs rapMOHHUYECKOro ocuuiuisiTopa X" + 9x = 0 ¢ HauaIbHBIMU
yenoBusimu X(0)=0, x'(0)=3 HaiiauTe aMIUIUTYy KOJICOAHHIA.

ITos1e nas1 oTBeTA:

HNuaukarop: MOIIK-1.3

Bpems Ha oTBeT: 4 MHH.

3aganue 15: CKoJIbKO MPOLIEHTOB IaHHBIX IOMELIAETCs B UHTEpBaJl +10 115
HOPMAaJILHOTO pachpesieneHust (OKpYyTJIUTe J10 Len0ro)?

IMose nJst oTBeTa:

Huaukarop: MOTIK-1.2

Bpems Ha oTBeT: 5 MHH.

3aganue 16: KakoBo MakcuManbHOE 3HaYeHHe mmara h 11 sBHOH CXeMBI
TeronpoBoAHoCTH npu a=0.5 1 Ax=1, yTOOBI BHIIOJIHAIOCH YCIOBHE YCTOMYMBOCTH h <
Ax?/(20)?

ITosie n1s oTBETA:

Kirouu k 3aganuam

Howmep Bomnpoca OTBeT (pa3BepHyTOE 0O0OCHOBAHNE)
1 detA=2:(—1)3=-6.
2 cos B=(u-v)/(|ul[v))=1/2
=arccos(1/\2)=45°
3 |2:2—142-2—7| = |0]; 3HameHaTens V(4+1+4)=3.
[TogcranoBka koopauHat Aa€t 0, = TOYKA JIKUT B INIOCKOCTH.
4 Vcnonp3yem 3amedarenbHbli penen sin t/t—1.




sin 3x = 3X = OTHOIICHHE ~ 3.

5 [Ipown3BoaHas apkranreHca papaa 1/(1+x”2).
d/dx arctan x = 1/(1+x?).

6 Hcnonb3yem mpasmio Jx n dx = x*{n+1}/(n+1).
J 071 x2 dx = [x%/3] 07 =1/3.

7 y(1)=e"{2}.

8 Bropast cTpoka kpaTHa IepBOH, TPEThs HyJICBasl.
He3aBucuma ToabKO nepBast CTpokKa = pasr 1.

9 div F = 0x/0x + 0y/0y + 0z/0z.
div F =1+1+1=3.

10 Jer{ax} dx = e*ax}/a.
[Tomryuaem e {5x}/5 + C.

11 S =1/(1—q), g=1/2.
S=1/(1-1/2)=2.

12 [TpuBoauM K KaHOHHYECKOMY BUIY (X—3)*+H(y+2)*=13.
Pagnyc R=V13.

13 [TepexoauT K € pu n—o.
an=(l+1/n)*n- (1+l/n) »e'1=e.

14 Pemrenune X=A sin 3t, A = x'(0)/3.
A=3/3=1

15 [TpaBumno Tpéx curm: 68-95-99.7.
s £1c npumepro 68.27%.

16 [ToacraBnsiem 3nauenus: h < 12/(2-0.5)=1.
h_max = 1.

3akpbIThIE 32JaHUS ¢ BLIOOPOM OTHOI0 NPABUJILHOI0 OTBETA U 000CHOBAHMEM
BbIOOpa

HHCTpYKIMS 1151 BHINOJHEHHS 3aIaHUsI: MPOYUTANiTe TEKCT, BbIOEpUTE
NPaBUJILHBIN OTBET U 3aNUIINTE APTYMEHThI, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

Oouenpodeccuonaabuasg komnerenusga OIK-1

HNuaukarop: MOIK-1.1
Bpemsi Ha oTBeT: 4 MHUH.
3aganue 1: Yemy paBeH paHT AMArOHAIBHOM MaTpHIIbl 4X4 cOo 3HAYSHUSIMHU Ha TUArOHAIH
(3,0,5,7)?
</ Bbi0epuTe 01MH NPABUJIbHbII OTBET:
A1l
B) 2
C)3
D)4
OtBeT:
O6ocHoBaHue:

Hupukarop: UOITK-1.1
Bpems Ha oTBeT: 4 MUH.




3ananue 2: Uemy npuOIM3uTEILHO PaBEH yroi Mexay Bektopamu u=(1,2,2) u
v=(2,1,-1)?
</ Bbi0epuTe 011H NPABUILHbIN OTBET:

A) 30°

B) 60°

C) 75°

D) 120°

Oteert:

O0ocHoBaHMe:

HWuapukarop: UOIIK-1.1

Bpems Ha oTBeT: 5 MHH.

3aganue 3: Haiinqute paccrosinue ot Touku P(1, 1, 1) go mutockoctu 2x + 2y + 22 — 6 = 0.
< Bbi0epuTe 0MH NPABUJIbHbII OTBET:

A) 0

B) \dfrac{1}{\sqrt{3}}

)1

D)2

Otser:

O0ocHoBaHMe:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 4 MHH.

3ananue 4: [IpousBonnas ¢pyakmun f(x)=x"{x} paBHa ...
</ Bbi0epuTe 01MH NPABUJIbHbII OTBET:

A) xMx}(\In x +1)

B) x"{x—1}

C) \Inx

D) x™x}In x

OTtBerT:

O6ocHoBaHue:

Huaukarop: MOIIK-1.1

Bpemsi Ha oTBeT: 4 MUH.

Bapanue 5: Beruncaure npenen: \lim_{x—oo}\left(1+\dfrac{2}{x}\right){x}.
</ Bbi0epHuTe 011H NPABUIbHbIN OTBET:

A) e

B) eM{2}

O)1

D) 2

Otser:

OobocHoBaHme:

Hupukarop: UOITK-1.1
Bpems Ha oTBeT: 4 MUH.




3aganne 6: Uemy paBen onpenenéunsiii uarerpan \displaystyle\int_{0}{\pi/2}\I\sin
x\,dx?
</ Bbi0epuTe 011H NPABUILHbIN OTBET:

A) 0.5

B) 1

C)2

D) \dfrac{\pi}{2}

Oteert:

O0ocHoBaHMe:

Huankarop: MOIIK-1.2

Bpemsi Ha oTBeT: 5 MHH.

Baganme 7: s konebanuii m\,X"+k\,x=0 mpu k=100 H/Mm 1 m=25 kr co6cTBeHHas
yIJIOBast 4aCcTOTa () PaBHa ...

</ Bbi0epuTe 01MH NPABUJILHbIN OTBET:
A) 0.2 pan/c
B) 2 pan/c
C) 4 pan/c
D) 10 pan/c
Otser:
O0ocHoBaHMe:

Huankarop: UOIK-1.2
Bpemst Ha oTBeT: 4 MMH.
3aganue 8: [locrosnHas Bpemenn RC-nienn ¢ R=1 kQ u C=100 pF paBHa ...

< BbiGepuTe OMH NPABHILHBIA OTBET:
A) 0.01c
B) 0.1c
C) 1lc
D) 10c
OrtBer:
O0ocHoBaHme:

Nnaukarop: MOIIK-1.2

Bpems Ha oTBeT: 5 MUH.

3aganue 9: [Inomanp napanienorpamma, noCTpoeHHOro Ha Bekropax a=(3,0,0) u
b=(0,4,0), paBHa ...
</ BobiGepuTe OMH NPABUIBHBIA OTBET:

A7

B) 12

C) 24

D)5

Ortser:

Oo6ocHoBaHMe:




HNuauxarop: UOIK-1.2

Bpemsi Ha oTBeT: 4 MHUH.

3ananue 10: Padota cuitel F(x)=3x"{2} (H) nmpu nepememenun ot Xx=0 10 X=2 M paBHa ...
</ BbifepuTe 011H NPABUILHbIN OTBET:

A) 4 Tx

B) 6 JIx

C) 8 Ik

D) 12 JIx

Otsert:

O0ocHoBaHme:

HNnaukarop: MOIIK-1.2

Bpems Ha oTBeT: 4 MHH.

3aganue 11: CkoabKO 1EHCTBUTENBHBIX KOPHEHN nMeeT Tpaekropus —4.9t" {2} +20t+1=0?
</ BriGepuTe OMH NPABHILHBIA 0TBET:

A0

B) 1

C)2

D) 3

Otsert:

O0ocHoBanme:

HNnaukarop: MOIIK-1.3

Bpems Ha oTBeT: 5 MUH.

3ananme 12: Kakoe yciioBHE BBITIOJNHSETCS Ui HEC)KMMAEMOTO TEUEHUS KUIKOCTH?
</ Bbi0epuTe 01MH NPABUJIbHbIN OTBET:

A) \operatorname{grad} p=0

B) \operatorname{div} \mathbf{v} =0

C) \operatorname{rot} \mathbf{v} =0

D) \Deltap=0
OTtBer:
Oo0ocHoBaHue:

Huankarop: UOIK-1.3
Bpems Ha oTBeT: 4 MHH.
3ananme 13: Eciu koapduument nemnduposanus C < 1, To cucrema
«Macc-TIpyXHHa-IeMIpep» SBISETCS ...
</ BriGepuTe 0MH NPABUILHBI 0TBET:
A) Henoycrokoennoit (underdamped)
B) Kputnuecku nemndupoBaHHOIA
C) [epeycnokoenHoi (overdamped)
D) HecrabuibHol
Otsert:
Ob0ocHoBannue:




Huankarop: MOIIK-1.3

Bpems Ha oTBeT: 5 MHUH.

3ananue 14: BeiOepute BepHOEe qudDHepeHIIMATBLHOE BRIPAKESHUE 3aKOHA COXPAHCHHS
MacChl B OJTHOMEPHOM ITOTOKE.

< BobiGepuTe 0OMH NPABUILHBIA OTBET:
A) \dfrac{\partial (\rho u)}{\partial t}+\dfrac{\partial \rho}{\partial x}=0
B) \dfrac{\partial \rho}{\partial t}+\dfrac{\partial (\rho u)}{\partial x}=0
C) \dfrac{\partial u}{\partial t}+u\dfrac{\partial u}{\partial x}=0
D) \dfrac{\partial p}{\partial t}+u\dfrac{\partial p}{\partial x}=0
OTBert:
ObocHoBaHme:

HNuaukarop: MOIIK-1.3

Bpems Ha oTBeT: 4 MHH.

3ananmue 15: [Ipu metone Monte-Kapiio oTHOCHTEIBbHAS TTOTPEITHOCTD OLIEHKH T
YMEHBIIAETCS MPUOTU3UTEIHHO KaK ...

</ Bbi0epHuTe 011H NPABUIbHbIN OTBET:
A) \dfrac{1}{N}
B) \dfrac{1}{\sqrt{N}}
C) \InN
D) \text{mocrosiHHa}
Otser:
O6ocHoBaHme:

HNuapukarop: UOITK-1.3
Bpemsi Ha oTBeT: 4 MUH.

3aganue 16: [ SIBHOIM KOHEYHO-PA3HOCTHOM CXEMBI PELIEHUS OJJHOMEPHOTO YPaBHEHHUS

TEIUIONPOBOAHOCTH ycioBue ycroitunBocTu Kypanrta umeer Bug At < ...

< BriGepuTe 0OMH NPABUILHBIA 0TBET:
A) \dfrac{Ax"{2}}{2a}
B) \dfrac{Ax} {a}
C) a\Ax"{2}
D) \dfrac{Ax"{2}}{a}

OtBeT:
Oo0ocHoBaHue:
Kuaroun k 3aganuam
Homep | Ortser OtBert (pa3BepHyTOE 0OOCHOBAHHE)
BOTIpOCa

1 C PaHr paBeH uncily HEHYJIEBBIX THATOHAIBHBIX JJIIEMEHTOB.




Ucnonszyem dhopmyiy cos 6 = (u-v)/(Jul|v]).

IToxcrasisieM KOOpAMHATHI B YPABHEHHE INIOCKOCTH.

Hcnonp3yem npasuino d/dx [a {g(x)}]=a {g(x)} g'(x)\In a.

Hcnons3yem onpeaenenue uncia e: (1+\alpha/x)" {x}—e”{\alpha}.

dopmyita nepBoobpazHoii: | sin x dX =—cos x.

o=\sgrt{k/m}.

=RC.

[Tnomane = |axb|.

A=] {0}7{2}F(x)dx.

ITo nuckpumunanty: A=b"{2}—4ac.

HecxxumaemMoCTh = MOCTOSHHAS INIOTHOCTb.

{ ompezernieT xapakTep 3aTyXaHusl.

dopma «BpeMEHHOE U3MEHEHHUe + MOTOK = O».

Jucniepcus cpeanero o«c1/N.
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W3 aHanu3a criekTpa nNorpemHOCTEeNn.

3aKpbIThIE 32TAHNSA C BHIOOPOM HECKOJLKHX BAPHAHTOB OTBETA M Pa3BePHYTHIM
000CHOBAHMEM BLIOOPA

I/IHCprRHI/Iﬂ AJIsl BBINNOJIHCHUSA 3aJaHUA: npoanaﬁTe TEKCT, BbIﬁepI/ITe BCE
NpaBUWJIBbHbIC OTBETHI U 3AIIMIIUATE APryMEHTbI, 0600HOBI)IB310HII/IE BbIﬁOp 0OTBETOB

Oomenpodeccnonanpaasg komnerenunsa ONK-1

Huankarop: UOIMK-1.1

Bpems Ha oTBeT: 7 MHH.

3aganue 1: Kakue onepaunu Hajg kBaapaTHONU MaTpuleid A € RN {nxn} coxpaHstoT eé
coOCTBEHHBIE 3HaUEHUS 0€3 U3MEHEHUS X KPAaTHOCTH?
< BbiGepuTe HECKOILKO HENPABUILHBIX 0TBETOB:

1. [Tono6noe npeodpazoBanue P*{-1} AP, rne P — HeBbIpOXkA€HHAs MaTpHLla

2. IlpubaBnenue ckaasipHONH MaTpHIbI Al

3. TpancnonupoBanue A™{T}

4. YMHOXeHHe A Ha HeHyJeBoM ckamsp k

5. NuBeptupoBanue A" {-1}

OrtBer:

O0ocHoBaHue:

Hupukarop: UOITK-1.1

Bpemsi Ha oTBeT: 7 MHUH.

3aganue 2: JIy1g 1100BIX HEKOJUTMHEAPHBIX BEKTOPOB a, b € R {3} BrIOepuTE BepHBIS
TOXIECTBA.

</ Bbl0epuTe HECKOJIbKO HeNPABHILHBIX 0TBETOB:
1. Jaxb| = |a| |b| sin O
2.a'(axb)=0
3. (axb)-(bxa) =0
4. axb=—-bxa
5. ax(bxa) =Db|a|"{2} — a(a'b)
OTtBerT:




Oob0ocHoBaHmMe:

Huankarop: MOIIK-1.1

Bpems Ha oTBeT: 8 MHUH.

3ananue 3. CevyeHHs KPYIJIoro MWIMHAPA TUIOCKOCTSIMH MOTYT J1aBaTh pa3HbIe KPUBBIC
BTOpOTO Mopsiaka. Kakue Buapl cedeHnid 00s3aTebHO JAIOT AILIUIIC?
</ Bbl0epHuTe HECKOJIbKO HeNPABHILHBIX 0TBETOB:

1. [ImockocTk, napasiebHast OCH HUJIUHIPA

2. IImockocTh, NEPIEHANKYIIAPHAS OCH ITUIUHAPA

3. [InockocTh, HAKJIOHHASI K OCH, HE MepeceKaronias eé

4. ITnockocTh, IPOXOASIAs Yepe3 OCh IIUITHMHAPA

5. KacarenbHas mI0CKOCTh K OOKOBOM TOBEPXHOCTH IHIUHAPA

OTtBert:

O06ocHoBaHue:

Hupukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 7 MHH.

3ananmue 4: Kakue (yHKIMM HeTIpEpHIBHBI HAa BCEH YHCIOBOM ocu R?
< BbiGepuTe HECKOILKO HENPABUJILHBIX OTBETOB:

1. f(xX)=|x|

2. f(x)=1/x

3. f(x)=\sin x / x (cumTaem, uyro f(0)=1)

4. 10)=e{-|x[}

5. f(x)=\sqrt{x"{2}}

OrtBer:

O0ocHoBaHme:

Hupukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 7 MHUH.
3ananue 5: Y kakux QyHKIUN CYIIECTBYET MPOU3BOIHAS B KaXK10M Touke R?

< BbiGepuTe HECKOILKO HENPABUJILHBIX OTBETOB:
1. f(x)=x"{3}
2. f(x)=|x|
3. f(x)=\sin x
4. f(x)=\sqrt{|x|}
5. f(x)=eMx}
Otser:
OobocHoBaHme:

Huankarop: UOIMK-1.1
Bpemst Ha oTBeT: / MMH.




Baganme 6: s kakux pyakumii marerpan \(\displaystyle\int_{0}*{\infty} f(x)\,dx\)
cxonurest?
</ Bbi0epHuTe HECKOJIbKO HeNPABHILHBIX 0TBETOB:

1. f(x)=1/x

2. T(x)=1/x™{2}

3. f(x)=e™{-x}

4. f(x)=\dfrac{\sin x}{x}

5. f(x)=1N\sqrt{x}

Otser:

O6ocHoBaHme:

Huaukarop: MOIIK-1.2

Bpems Ha oTBeT: 8 MHH.

3aganue 7: Kakue u3 npuBenéuusix OJ1Y nuHelHB OTHOCUTENBHO HEU3BECTHON (DYHKIIUU
y(x)?
</ Bbl0epuTe HECKOJIbKO HeNlPABHILHBIX 0TBETOB:

Ly +y¥2}=0

2.y"+p(X) y +q(x) y =f(x)

3.Y\y +\sinx=0

4.y"-y=0

5 (yY{2}+y=x

OTtBerT:

O0ocHoBaHue:

Hupukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 7 MHUH.
3aganue 8: Kakue maTtpuiisl u3 crucka rapaHTUPOBAHHO JUAroHaIU3UpyeMbl Haja R?

< BbiGepuTe HECKOILKO HENPABUJILHBIX OTBETOB:
1. BemecTBeHHass CMMMETpUYECKast MATpULIA
2. HunbnoteHTHas MaTpuua
3. Marpura noBopota Ha 90° B IIIOCKOCTH
4. Marpuiia ¢ n pa3nTu4HbIMUA COOCTBEHHBIMU 3HAUYEHUSIMU
5. OproroHanbHasi CHMMETpUYHAsl MaTpuLa
OrtBer:
O0ocHoBaHMe:

Nnaukarop: MOIIK-1.3

Bpems Ha oTBeT: 8 MUH.

3ananue 9: BeiOGepute TOXKIECTBA, CIIPABEIJIMBBIE BEKTOPHOTO aHAIM3a JIJIS TJIAIKUX
TOJIEH.
</ BbiGepuTe HECKOJILKO NPABHJILHBIX OTBETOB:

1. \operatorname{rot}(\operatorname{grad}\,\phi) =0

2. \operatorname{div}(\operatorname{rot}\,\\mathbf{F}) = 0




3. \operatorname{grad}(\operatorname{div}\,\\mathbf{F}) =
\operatorname{rot}(\operatorname{rot}\\mathbf{F})

4. \Delta\phi = \operatorname{div}(\operatorname{grad}\\phi)

5. \operatorname{rot}(\operatorname{rot}\,\mathbf{F}) =
\operatorname{grad}(\operatorname{div}\,\\mathbf{F}) - \Delta\mathbf{F}
OTBert:

OobocHoBaHme:

HNuauxarop: UOIK-1.2
Bpemsi Ha oTBeT: 7 MHH.
3aganue 10: Kakue popmyIbl 3a1a0T MIOCKOCTh, TPOXOSIIYIO Yepe3 TOUKY A(Xo,Y0,Z0) C
HOpMaJbio n=(a,b,c)?
</ Bbi0epuTe HECKOJIbKO NPABUILHBIX OTBETOB:
1. a(x—xo0)+b(y—yo)+c(z—20)=0
2. axtby+cz+d=0, roe d=—(axotbyotczo)
3.axotbyot+tczo+d=0
4. (X,¥,z)'n = (Xo,yo0,Z0) Nl
5. nx((x,y,z)—A)=0
Otser:
O0ocHoBaHme:

Hupukarop: UOIIK-1.1
Bpems Ha oTBeT: 8 MHH.
3aganue 11: Kakue yrBepxaeHUs ABIAIOTCS CBOMCTBaMH pacnpenenenus [lyaccona c
napameTpom A?
</ BbiGepuTe HECKOJILKO HENPABUJILHBIX OTBETOB:
1. M[X]=A
2. Var[X]=A
3. P(X=k)=e"{-1} M {k}/k!
4. Cymma HezaBucuMbix Xi~Pois(A1) u Xo~Pois(A2) pacnpenenena kak Pois(AitAz)
5. Koppensiuus aByx HezaBucUMbIX [lyaccoH-ciyualiHbIX BeIMUUH paBHa |
Otser:
O0ocHoBaHme:

Huankarop: UOIIK-1.2

Bpemst Ha oTBeT: / MMH.

3aganme 12: Uto BepHo aiis siBHOTO Metoa Pynre—KyrThl 4-ro nopsaka (RK-4) npu
pemenun OY y'=f(x,y)?
</ BbiGepuTe HECKOILKO HENPABUJILHBIX 0TBETOB:

1. Meton siBisieTcst sBHBIM (explicit)

2. JlokaneHas norpemHocts O(h™{5})

3. Ha xaxxyiom miare Boraucisiercs 4 oneHku GyHkuuu f

4. YcnoBue ycTOMYMBOCTH JUTsl ypaBHEHHS y'=Ay: |1+hAI<]

5. Merona sBISIETCS CUMILIEKTUYECKUM

OrtBer:




Oob0ocHoBaHmMe:

HNuaukarop: MOIK-1.1
Bpems Ha oTBeT: 7 MHH.
3aganue 13: Kakue 13 mocieqoBaTeIbHOCTEN CXOasITC?

< BbifepHuTe HECKOJIBbKO HeNPAaBHIbHLIX 0TBETOB:
1. a {n}=(-1){n}/n
2.b_{n}=(-1)"{n}
3.c_{n}=n/(n+1)
4. d_{n}=\sqrt{n}
5.e {n}=(1+1/n)™{n}
Oteert:
O0ocHoBaHMe:

HNupukarop: UOITK-1.2

Bpems Ha oTBeT: 8 MHUH.

3aganue 14: J[ns Kakux U3 cleqyOMUX QYHKIHUHA CyIIECTBYET KOHEYHOE OJTHOCTOPOHHEE
npeoGpasoanue Jlammaca L{f}(s)=] {0}~ {oo} e {-st} f(t) dt mpu Bcex s>0?
</ Bbi0epuTe HECKOJIbKO HeNPABHILHBIX 0TBETOB:

1. f(t)=en{2t}

2. f(t)=t en{-t}

3. f(t)=\sin t

4. f(t)=t

5. f(t)=1N\sqrt{t}

Otser:

O6ocHoBaHme:

Hupukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 7 MHUH.

3ananmue 15: Kakue yTBepkeHNs CIIPaBEIUBLI 1JIs1 BEIIECTBEHHOW CUMMETPUUYECKON
MaTpuusl A?
< BbifepuTe HECKOJIBKO HeNPABHILHBIX 0TBETOB:

1. Bce coOcTBEeHHBIE 3HAUCHUS BEIIECTBEHHBI

2. CoOCTBEeHHBIE BEKTOPHI, OTBEUAOIIHNE PA3INYHBIM COOCTBEHHBIM 3HAUYCHHSIM,
OpPTOTOHAJIbHBI

3. CymectByeT opToronaipHas Marpuia Q, takas yrto Q" {T} AQ — muaronans

4. Cnen A paBeH cyMMe COOCTBEHHBIX 3HAYCHHIA

5. IlpousBenenne COOCTBEHHBIX 3HAUEHUN PABHO paHTy A

OrtBer:

OobocHoBaHme:

Huaunkarop: UOIIK-1.3
Bpems Ha oTBeT: 8 MUH.




3aganue 16: Kakue u3 QpyHKUUN SABISIOTCS KOPPEKTHBIMH IJIOTHOCTSIMH pacrpe/iesieHus

Ha R?

< BbiGepuTe HECKOJILKO HENPABUJILHBIX OTBETOB:
1. f {1}(x)=\dfrac{e{-|x|}}{2}
2. {2}(x)=\dfrac{1}{\pi(1+x"{2})}
3. f_{3}(x)=\dfrac{\cos x}{2\pi}, xe(-\pi,\pi)
4. f {4}(xX)=x e{-x}, x\ge 0
5. {5}(x)=\dfrac{1}{\sqrt{2\pi}} e"{-x"{2}/2}

Otsert:
OobocHoBanmue:
Kuaroun k 3aganuam
Howmep OtBer OtBet (pa3BepHyTOE€ 0OOCHOBAHUE)
BOIIpOCa

1 1,3 XapakTepUCTHUECKUH MHOTOWICH COXpaHSeTCsl TpU TMOAo0MH |
TPAaHCIIOHUPOBAHUH.

2 1,2,4,5 CrenytoT U3 ONMpeaeeHUH CKaIsIPHOTO/BEKTOPHOTO MPOM3BEACHHUHA |
BAC-CAB.

3 1,23 3aMKHYTbIC HETIEPECEKAIOIINE CCUCHUS IIMIMHPA TAIOT JJLITHIIC.

4 1,3,4,5 Pa3peIBBI OTCYTCTBYIOT IPH KOPPEKTHOM OIpeesIeHNH B X=0.

5 1,35 UckmouaeM Heauddeperuupyemocts B x=0 mst |x| 1 V[x|.

6 2,3,4 CxomumocTe oueHuBaeM y 0 M o0 IO IpU3HAKaM p-HHTETpala H
Hupuxie.

7 2,4 JluHeHOCTh TPeOyeT JIMHEHHOTO MOSIBJIICHUS Y U €T0 IMTPOU3BOIHBIX.

8 1,4,5 CummeTtpus u pOCTOTA CIIEKTpa 00eCIeYnBaroT
JIMarOHAIN3UPYEMOCTb.

9 1,2,4,5 CreayroT U3 CHMMETPHH CMEIIAHHBIX MPOMU3BOIHBIX M WICHTHUYHOCTEH
I'puna.

10 1,2, 4 [TnocKOCTh OMUCHIBACTCS] PABEHCTBOM HYJIHO CKAJIIPHOTO MPOU3BEICHHS
Ha HOpPMaJIb.

11 1,2,3,4 PacnipeiefieHue ONPENENAETCs €IMHCTBEHHBIM [IaPaMETPOM A.

12 1,2,3 OmnupaemMcst Ha KJITaCCHYECKHE CBOMCTBa cxeMbl RK-4.

13 1,3,5 Hcenenyem npeen mpu n—oo.

14 2,3,4,5 Hy»xHa 3xcrioHeHTIabHAs OTpaHUYeHHOCTS f(t) Kak t—oo.

15 1,2,3,4 CnieicTBUSI CIEKTPAIbHOM TEOPEMBI.

16 1,2,4,5 [InoTHOCTH AOKHA OBITH HEOTPHUIIATETHLHON M HHTETPHUPOBATHCS B 1.




