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1 PE3YJIBTATBI OCBOEHMA JUCHUIIVIMHBI, IEPEYEHb OLHEHOYHbIX
CPEJICTB U KPUTEPUU ONEHUBAHUA

1.1 Pe3ynbTaThl OCBOCHUS JUCIUTLIMHBI

Tabmuua 1 — [lnanupyemble pe3ynbTaTbl 0O0y4YEHHS MO JUCHUIUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUAMU

KOI[ 1 HAUMCHOBAHUEC
KOMIICTCHIINH

Hucuunnuna

Pesynbrarel 00yuenus (BnaseHus, yMEeHUS U
3HaHMs), COOTHECEHHbIE C KOMIIETEHIMSIMU

OIIK-1: CnocobeH npuUMEHSTH

€CTECTBEHHOHAYYHBIC u
OOIIEMHKEHEPHBIE 3HaHUS,
METO/IbI MaTeMaTHYECKOTO
aHaJlu3a W MOJICJIMPOBAHUS B
npodeccuoHanbHOM
JCSITeIbHOCTH

Bricmias matemaTnka

3nams:

- OCHOBHBIC TIOHATHS  anredpsl U
reOMETPUH, MaTeMaTHYECKOTo aHalu3a,
TEOPHUH BEPOSITHOCTEH U MATEMaTU4YECKON
CTaTHCTUKH, a Takke HX IMpocTeiime
OpUJIOKEHUsT B Mpo(hecCHOHATBHBIX
JTUCIUIIINHAX;

- METOJbl peUICHUS MaTeMaTHYeCKHX
3ala4 10 YHCIOBOTO WIIM  JIPYroro
TpeOyemoro  pesynbrara  (rpaduka,
(GhopMyIbI U T.11.)

- OCHOBHBIE  TPUMEHEHUS  TEOpUU

BEPOSATHOCTEM H MaTeMaTH4YeCKOI
CTaTUCTUKH B YKOHOMHYECKUX
MPUIOKEHUSX;

Ymems:

- UCIIOJIB30BaTh B MPOQEeCcCCHOHANTbHON
JIeSITeNIbHOCTH 0a30BbI€ 3HAHUS
MaTEeMaTHKH;

- CTaBUTh eI W  (HopMyTupoBaTh
MaTeMaTHYeCKyl0 TIOCTAaHOBKY  3ajad,
CBSA3aHHBIX c peanuzanuen
npodeccnoHanbHbIX (QYHKIUI;

- IPOTHO3UPOBATH BO3MOXHBIN PE3yJIbTaT
MIpeIaraéMoro MaTeMaTHIECKOTO
peleHus, yMeTb  OLIGHHUBaThb  €ro
3HAYEHUS;

- NEPeBOJUTh SKOHOMHYECKUE 3a/laud C
OIMCaTEIHHOTO SI3bIKA Ha
S3BIK MATEMaTHKHU;

- CTPOMTh MaTeMaTHYECKHE MOJAEIH
NPUKIAAHBIX 3aad C  ONTHUMAaJIbHBIM
BBIOOPOM UX pEIIEHHs, aHAJIN3a U OLEHKH
MOJTyYEHHBIX PE3yJIbTaTOB;

- omepupoBatb ¢  aOCTpaKTHBIMHU
oObeKTaMH U OBITb  KOPPEKTHBIMU
B yHOTpeOJIeHUHN MaTeMaTUYeCKUX
MOHATUN M CHMBOJIOB JJISI BBIPaKEHUS
KOJIMYECTBEHHBIX M KAaY€CTBEHHBIX
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Ko u nammeHoBaHue
KOMIIETEHIIUU

HucuurnHa

Pe3ynbratel 00yueHus (BIageHHAS, YMEHUS U
3HAHUS), COOTHECCHHBIE C KOMIICTCHIIUSAMU

OTHOIIICHUI;

Braoemy:

- METOJIaMU  aHalu3a M  HaBbIKaMU
CaMOCTOSITENIFHOTO M3YyYeHHUs! Y4eOHOH U
Hay4HOU MaTeMaTHUYECKOU JINTepaTyphl;

- MaTEMaTHYECKUMHU, CTATUCTUYECKUMU U
KOJIMYECTBEHHBIMH METOJAMU pELICHUs
TUIIOBBIX OpraHU3alOHHO-
YIIPaBICHYECKHX 3a]1a4;

aHaJIn3y,

MaTeMaTUIECKOH
HEOOXO0IUMOK
CYXKJIEHUU

IS
o

CIOCOOHOCTBIO
BOCTIPUATHIO MH(pOpMaIu,
IIOCTAaHOBKE IIeNIM M BBIOOpY myTeil eé
JOCTHKEHUS

K

JIOTHKO,

dbopMHUpOBaHUS

COOTBETCTBYIOLIHM
npodeCcCHOHAIBLHBIM Tpo0JIeMaM;

000011IeHHIO,

1.2K OLCHOYHBIM CPCACTBAM TCKYHICTIO KOHTPOJIA YCIICBAEMOCTH OTHOCATCS:

- TCCTOBBIC 3a/laHUA OTKPLITOI'O U 3aKPBITOI'O TUIIOB;

- KOHTPOJIbHBIE PAOOTHI.

K oneHouHBIM cpeacTBaM Uil MPOMEXKYTOYHOM aTTECTAIMM OTHOCSTCS:

- OK3aMCHAIIMOHHBIC 3aaHUs M0 JUCHUIINIMHEC, NPCACTABJICHHBIC B BUJIC TCCTOBBIX 3aJlaHuM

3aKpPBITOTO U OTKPBITOI'O THUIIOB.

1.3 Kputepuu o1ieHKH pe3yJIbTaTOB OCBOSHUS TUCITUTIITUHBI

YHI/IBepCHJ'II)Hafl CUCTCMAa OLCHUBAHUA PE3YJIbTATOB 06y‘~I€HI/I$[ BKJIFOYAET B CE0S CUCTEMBI

OLICHOK: 1)

«OTJIIMYHO),

«XOPOIIO»,

«yIIOBJIETBOPUTEIILHOY,

CHCYOOBJICTBOPHUTCIBLHOY,

2)

«Ba4uTCHO», «HC 3aUTCHO», 3) 100 — 63J'IJ'ILHy10/HpOI_IeHTHYIO CUCTEMY U IIPAaBUJIO IIEPCBOJa OLCHOK

B MIATUOAIUIBHYIO CUCTEMY (Ta0. 2).

Tabmuia 2 — CucrteMa OLIEHOK U KPUTEPUU BBICTABJICHUS OLIEHKU

Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJOBJIETBOPUTE | «YHAOBJETBOPUTEID «XOPOIIIOY «OTJIMYHO»
JLHO» HO»
Kpurepuit «HEe 3a4YTeHO0» «3aYTEHO»
1 Cucremuocts | O0namaer Oo0iagaer Oo0iagaer O6namgaer
H MOJHOTA | YaCTUYHBIMU U | MUHUMAJIBHBIM HaOOpOM 3HaHWH, | TIOJHOTON 3HAHUI
3HAHMH B | pa3pO3HEHHBIMU HabopoM 3HAHUM, | JOCTATOYHBIM JUIS | U CHCTEMHBIM
OTHOLIEHUH 3HAHUSMH, KOTOPBIE | HEOOXOAUMBIM  JUIS | CHCTEMHOTO B3IJIA10M Ha
H3y4aeMbIX HE MOXET HAy4YHO- | CHCTEMHOTO B3IJIsja | B3MJIsLa Ha | U3y4aeMbIi
00HLEKTOB KOPPEKTHO Ha W3yYaeMbIid | U3y4aeMbIi 00BEKT
CBS3BIBATH MEXY | 0OBEKT 00BEKT
coboit (TONBKO
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Cuctema 2 3 4 5
OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HeY/I0BJIETBOPUTE | «Y/I0BJIETBOPUTE/b «XOPOLIO» «OTJIMYHO»
JIHO» HO»
Kpurepuii «HEe 32a4TEeHO» «32YTEHO»
HEKOTOpbIE u3
KOTOPBIX MOXeET
CBSI3BIBATH  MEXIY
co00it)
2 Paodora ¢ | He B cocrosauu | Moxer Haiitu | Moxer Haiith, | Moxer HaliTH,
undopmanue HaXOJUTh HE00XOIUMYIO HWHTEPIIPETUPOBAT | CUCTEMATU3UPOBA
HEO0XOINMYIO nH(pOpMAITHIO B|b 1 | Tb HEOOXOIMMYIO
nHpopMmaruio, MO0 | paMKax CHUCTEMAaTH3MpOBa | WHOpPMAIHIO, a
B COCTOSTHUM | ITOCTaBJICHHOU Th HEOOXOIUMYIO | TAaKXKE  BBISIBUTH
HaXOJUTH OTIENbHBIC | 3a1a41 nHPOpPMALIMIO B | HOBBIE,
(dbparMeHThI paMKax JIOTIOJTHUTENIbHBIC
nHpOpPMaLUH B MIOCTaBJICHHON WUCTOYHUKHU
pamKax 3a/1a4uu uHpOpMALIUK B
[IOCTaBJICHHOU paMKax
3a1a4n MTOCTaBICHHON
3aJ1a4un
3 Hayunoe He wMoxer nenats | B cocrosHuu | B cocrosiHuu | B COCTOSIHUH
OCMBICJIEHUE HAayYHO KOPPEKTHBIX | OCYIIECTBIISAThH OCYILECTBIIATh OCYIIECTBIISTH
H3y4a2eMOoro BBIBOJIOB U3 | HAYyYHO KOPPEKTHBIN | CHCTEMAaTHYECKUN | CHCTEMaTHYECKHAN
sIBJIEHUS, MMEIOLINXCS Yy HEro | aHajiu3 u Hay4yHoO | U HaY4HO-
npouecca, CBEJCHHM, B | IPEIOCTaBICHHON KOPPEKTHBIH KOPPEKTHBIN
00beKTa COCTOSTHUH nHpOpMaLUH aHaIM3 aHaIn3
MpOaHaIN3upPOBaTh MPEJOCTABIEHHON | MPEJOCTABIEHHON
TOJIBKO ~ HEKOTOpHhIE UHQOpMAITUH, WHPOPMAITUH,
U3 HUMCIOLMXCT Y BOBJICKAET B | BOBJEKAET B
HEro CBeleHUI HCCIIe/IOBaHNE WCCIIeIOBaHNE
HOBBIC HOBBIC
peJieBaHTHBIE pesieBaHTHBIE
3aqaue JaHHbIE MOCTaBJIEHHON
3ajaye  JaHHbIE,
npeiaraet
HOBBIE  PaKypCHI
[IOCTaBJIEHHOU
3a]1a4u
4 OcBoenne B cocrosHnm pemats | B cocrosiHum pemats | B coctosiuuu | He TOJNBKO
CTaHJAAPTHBIX TOJNBKO  ()parMeHTHI | MIOCTABJICHHBIE pemaThb BIIa/IeeT
aJqropuTrmMoB MOCTaBJICHHOM 3aa9n B | IIOCTAaBJICHHBIC AJITOPpUTMOM u
pelennst 3aauu B | COOTBETCTBUHU c | 3amaun B | IOHUMaeT ero
npogeccMOHAIb | COOTBETCTBUH C | 3aJaHHBIM COOTBETCTBMHM C | OCHOBBI, HO H
HBIX 3a/1a4 3aJlaHHBIM aNrOPUTMOM 3a/laHHBIM mpeyiaraeT
AJITOPUTMOM, HE AJITOPUTMOM, HOBBIC PCIICHUA B
OCBOUII MIOHUMAET paMKkax
MPEJI0KEHHBIN OCHOBBI OCTaBJICHHOU
aNTOpPUTM, MPEeNJIOKEHHOTO | 3a/la4d
JIOMYCKAeT OIMUOKH IrOpUTMa

1.4 OueHrBaHrEe TECTOBBIX 3aJaHUI 3aKPBITOTO THIIA OCYIIECTBIISAECTCS O CHCTEME 3a4TeHO/

He 3auTeHO («3auTeHo» — 41-100% npaBUIILHBIX OTBETOB; «HE 3auTeHO» — MeHee 40 % mpaBHIIbHBIX

OTBETOB) WIM MNATUOAUIBHOW cUCTeMe (OLIEHKAa «HEYIOBJIETBOPUTEIHHO

- MeHee 40 %

IIPABWIBHBIX OTBETOB; OLIEHKA «yAOBIETBOPUTENBbHO» - OT 41 10 60 % mnpaBUIIbHBIX OTBETOB;
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oleHKa «xopomo» - oT 61 no 80% mpaBWIBHBIX OTBETOB; OIEHKA «OTIMYHO» - OT 81 mo 100 %
MIPaBUJILHBIX OTBETOB).

TectoBble 3amaHUsI OTKPBITOTO THUIIA OIEHUBAIOTCSA IO CHCTEME <«3auTE€HO/ HE 3a4TEHO».
OnieHUBaeTCsl BEPHOCTh OTBETA IO CYIIECTBY BOIIPOCA, IPU 3TOM HE YUUTHIBAETCS MOPSAJIOK CJIOB B

CJIOBOCOYCTAaHUH, BEPHOCTDH OKOH“I&HHFI, nagacixu.

2 OIEHOYHBIE CPEJICTBA JJ TEKYIIEH M TPOMEXYTOYHOM
ATTECTALIUA

OIIK-1 CnocobeH HCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCIUIUIMH B
npoeCcCHOHATBPHON  JEeSITeIbHOCTH, TIPHUMEHATh METOABl MaTeMaTHYeCKOTro aHajiu3a |

MOJCIUPOBAHUSA, TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICA0OBAHMAA.

TecToBbIE 33JaHUA OTKPBLITOI0 THIIA:

1 2 1 1 2 1
1. Janst matpust A=(0 2 —-1),B=|0 2 -1
2 -1 =2 2 -1 0

B marpunie C = A-B anemeHT C;; paBeH:

Ortser: -1
1 7 -1

2. Onpenenurens [0 —4 5 | paBen:
0 3 -5

OtBer: 5

3. Inst cucTeMbl TMHEWHBIX YpaBHEHUH

3y—x=2
X+5y=4

TJIaBHBIN ONpCACIINTECIIb A PpaBCH:

OtsBer: -8

4, ins BektopoB d = {2,1, 3} u b= {—1,5, 3} mMomynb pazHOCTH |& - B| paBeH:
OTtBerT: 5

5. Bektopsl @ = 41+ AJ + 5k u b = AT+ 2j — 6k B3auMHO TIepIEHAUKYIAPHEI TIPH 3HAYECHHH A,
paBHOM:

OTtBeT: 5
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6. lansl BexTopel @ = {—2, y, 1}, b= {3,—1, 2}. Ecnu u3BectHO, uTo @ L b, To KOOpJMHATa y

OyneT paBHa:

OTtBer: -4

2 2

x* |y
7. YpaBHEHHE JJIIUIICA C IGHTPOM B Hayaje KOOPJIWHAT UMEET BHU]I b + 5= 1, Torga ee Maias

IMOJIYOCh paBHa:

OTtBer: 3

x—1
8. 3HaueHue ¢, NTpPU KOTOPOM IpsiMble [q :—— = —
0

JIPYT JIPYTy, PaBHO:

OTtBer: 2

2x5+4x*+3x%+1

ABCH:
x6+5x5—4x p

9. IIpenen lim
X—00

OtBert: 0

sinéx
10. IIpenen lim —— paBeH:
pea x—0 tg3x p

OtBer: 2

z-7 x+2 y

zZ+5
=—u l, t— =3 =, OPTOrOHaIbHAI

11. F(X) — nepoo6pasnas s Gynkuuu f(x) = 9% 1In9, torma pasnocts F(2)-F(1)

paBHa:

OtBer: 8

12. Tlnomanp KpUBOTUHEWHOH Tpamnern D

w ¥

paBHa:
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OTtBeTt: 2/3

- . -2 .=
13. [Inomaabs KPUBOIUHEHHON Tpaneunu, OrpaHuYeHHON JTUHUSIMH: Y = X°, x = 1, x = 2 U ocbio
Ox, paBHa:

Beeoume snemenmapmyio opoow

OtBer: 7/3

14. MakcuManabHbIM KOPHEM XapaKTepUCTHUUECKOro ypaBHeHUs Yy — 7y + 6y = 0 sBusercs
3HAuEHUE:

OTtBer: 6

15. MUHMMAJIBHBIHA KOPEHb XapaKTePUCTHUECKOTO ypaBHEHHU [1Isl U PepeHIUaTLHOTO
ypaBHenust YY" —5Y'+ 6y = 0pasen:

OtBet:2

3,3,3,3
16. Hdns psnma 2 + " + 3 + 1—6+. .. OTHOIIECHUE CEAbMOI0 4JIE€HA psAJa K BOCBMOMY WIEHY psiaa

paBHO:

OTtBer: 2

1
17. B obGnacte omnpezneneHuss (QYHKIUHM JIBYX MEPEMEHHBIX U = Nr HE BXOIAT TOYKH,
xé+y“— -
JeKaLIUe Ha OKPYKHOCTHU C paJlyCcOM, PaBHBIM:

OTtBer: 2

18. Nmeetcst 5 TOPOIOB, KaXKIBIM U3 KOTOPHIX COEIMHEH C KaX]IBIM IOPOTOH, HEe TPOXOAIIeH yepes
octajbHble Topoaa. O61iee KOJIMYeCTBO TOPOT PaBHO:

OTtBer:10

19. U3 mpomexytka [0; 2] Hayrag BbiOMpaeTcsl aBa 4uclia. BeposSTHOCTh TOTO, YTO UX CyMMa
OoJpInie 2, paBHa:

Beeoume yucno

OTtger: 0,5
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20. B rpymnme u3 20 cryaeHToB 4 oTniMuHuKa U 16 xopormmcToB. BeposTHOCTH ycmemHol ciauu
CECCHU I HUX COoOTBeTCTBeHHO paBHBI 0,9 u 0,65. BeposTHOCTH TOTO, YTO Hayraj BHIOpaHHBIHA

CTYACHT YCHEIIHO CAACT CECCHUI0, paBHA:
Beeoume snemenmapmyio opoow

OTtBet:7/10

21. CnyyvaifHas BenmuuuHBI X, pacrnpezieieHa paBHOMepHO B uHTepBasie (1; 13), Torma umcioBble

XapaKTEPUCTHKH €€, COOTBETCTBEHHO, paBHel: M(X)=__ , D(X)=___.
Beeoume 06a uucna uepes 3anamyio, 6e3 npobenos

OTtBer. 7,12

22. Cny4aiinas BenuarHa X 3ajaHa QyHKIUCH pactpeeICHUs

0 npux<-1,
3x 3 1
FIX)=1—+— npu -1<x<=,
W=17*3 3
1
1 npu Xx>-=.
PR3

BeposTHOCTE TOTO, 4TO B PE3ybTATE UCIIBITAHUS X TMOMAAET B UHTEPBAI (0 ; —),

paBHa:
Beeoume snemenmapmyio 0poow

OTtBert: 1/4

. - 1
23. TInOTHOCTH pacnpe/esIeH sl HOPMaIbHOM ClTy4aifHOW BemrurHbI 3a1anHa f(x) = =

V2T
TOoraga e HeHTpaHLHLIﬁ MOMEHT BTOPOT'O MOpAJIKa paBE€H:

OTtBer: 16

24. 3a1aHo CTaTHCTUIECKOE pacipeelieHue BEIOOPKH 00beMa n = {-‘zl n;:
xi|1]12(31]4
n;|1[2|3|4

BribopouHoe cpeiHee X, 3HAYEHUE PaBHO:

OTtBeT: 3

_ (x—161)2

32 ,
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25. 13 reHepallbHON COBOKYITHOCTH M3BJIedeHa BhIOOpKa 00bema n =200, OJIMTOH YacTOT KOTOPOM
HUMECT BU:

",

M
ook
[—
I
—
4
—
]
-

Torga oTHOCHTEIBHAS YACTOTA BAPUAHTHI X2=8 paBHa!
OtBet: 0,31

26. MutepBanmbHash OIEHKA MAaTEMaTHYECKOTO0 OXHUIAHWS HOPMAIbHO  PaCHpPESIICHHOTO
KOJMYECTBEHHOTO Ipu3Haka (8,4; 9,2). BeibopodHoe cpenHee paBHO:

Otger: 8,8

27. CymMa JJOBEpHUTEIBHOI BEPOSATHOCTH M YPOBHS 3HAYMMOCTH PaBHA!

OtBer. 1

28. IIpu mpoBepKe CTATUCTHYECKUX THITOTE3 OIINOKA poJia COCTOUT B TOM,
4TOOBI OTBEPTHYTh IPABUIIBHYIO HYJIEBYIO TUIIOTE3Y.

Beeoume yucno

Ortger: 1

29. lns anpTepHaTUBHOM runote3sl Hi: a # 20 kputHueckas 06JacTb UMEeT BUA:

OTBeT: IBYCTOPOHHSA (IBYCTOPOHHUIA)

TecToBbIE 3aJJaHUA 3AKPBLITOr0 THUIIA:

30. /laHbBI BEKTOPEI:
di=1{3-1 1}, b=1{2 1, 0},
¢=1{4,-1,-2}, d ={1,-1, 1},

f=1{2-1-2} t={4 1, 1}.

BepHbIM sBIII€TCS YTBEPKIACHUE:!
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1.d-b=5 ¢-d=5
2.¢-d=5, f-t=5
3.d-b=5f-t=5
4.4-b=-5

31. Tpu rouku My(X1;Y1;21), Ma(X2;Y2:22) 1 M3(X3;Y3;Z3) npunaieskar miocKocTu:

X—X1 Y—=Y1 Z—2
L|X2—=X1 Y2—YV1 Z2—2Z1| =0
m n p
22+2+42=0
a b c
X=X Y= Z—7
3.1 X2—=X1 Y2—=Y1 Z2—Z1({ =0

m n p

4. Ax+By+Cz=0

32. YcTaHOBHTE COOTBETCTBHUE 3HAUECHUI IpCaciIoB:

[Ipenen 3HaueHue
1 ) sin x a 2
lim,_, —
2 ] sin2 x 0 3
lim,_o——
3 ] sin3 x B 1
lim,_,o——
4 ) sin4 x r 4
lim,_o——

OtBet: 1B,22,30,4r

X =2t + 3t2,

!
npousBoaHas Y (X) paBHa
y=t2+2t3.

33. s dyHKIAN {

1.y'(x) = 2t
2.y'(x) = 2t + 6t
3y'(x)=2+6t

4y'(x)=t

34. lnddepeHnraabHbIM ypaBHEHHEM C Pa3IeIIONMMHCS IEPEMEHHBIMHU SIBIISCTCS:
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Ly +2xy=x3+1
2. (e +y)dy + ye**dx =0
3.y(e*+4)dy +e*dx =0

4. xy' = /x% + y?

35. YactHbIM perienueM audGepeHaaIbHOr0 ypaBHEHUS

xy' = 2y — x, yIOBJIETBOPSIOIINM HayaabHbIM yciioBusaM Y(1) = 3, sBisiercst QyHKIus:
lLy=x(x+2)

2.y=x3x+1)

3 y=x(2x+1)

4 y=x(4x+1)

36. ®opMyJIa OJIHOM BEPOATHOCTH MMEET BUJL:
1. P(A) = X  P(H;) - P(A/H))

2. P(A) =C'p™q™ ™™

3. P(A) = T, P(A)

4.P(A) = P(4) - P(H))

37. ®opmyna bepryninu umeet BUL:
1
L Ak) =—ok), g=1-p

k
2. B, (k) = &2 g—np

Tk
3.P,(k) = Ckp*q™™*, q=1-p

1 (k-
4. By(k) =\/T_n¢)( —nnZ), q=1-p

38. B 3akone pacnpenenenus Ilyaccona nmist pacuera BepOSTHOCTEH 3HAUEHWH ciyyailHOM
BEIMYMHBI X TPUMEHSIOT popmyIy:

1.P(X=m)= %n:em

2.P(X=m) = A—Tr:el

m

3.P(X =m) =§e
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4. P(X=m) = %e‘l

3 THUINOBBIE 3AJAHUSA HA KOHTPOJIBHYKO PABOTY, KYPCOBYIO
PABOTY/ KYPCOBOM ITPOEKT, PACUETHO-TPA®UYECKYIO PABOTY

VY4eOHBIM TUIAHOM MPEAYCMOTPEHO BBIMOJIHEHHE TPEX KOHTPOJIBHBIX paboT (Ui OYHOH U
3209HOM (hopM 0OyUeHUs).

TunoBsle 3a7aHus JUIS BBIIOJIHEHUS KOHTPOJBHBIX pabOT CTyJeHTaMH OYHOU (OPMBI
00ydYeHUs MPeCTABICHbI HUXKE:
KOHTPOJIBHASI PABOTA Nel

1. Beruncnute OIIpCACIINTCIIb

2 0 -2

1 6 -1 5
8 4 12 -4
0 4 16 5

2. Beruncnurte IMPOU3BCACHNEC MATPpULL

1 5 3 0 12
A=[-9 1 0 ,B=|-6 1
7 6 -2 3 7

3. Pemuth cucteMy TUHEMHBIX ypaBHeHUH Tpems MeTogamu: 1) mo popmynam Kpamepa; 2)
MeTo10M 00paTHOM MaTpuliel; 3) MmeToaoM ["aycca.

2X—y—2=4
3X+4y—-2z=11
3X-2y+4z=11

3. HaiiTi KocHHYC yTi1a MEKy BEKTOPaMH AB u AC , ecm A(0,1,0), B(0,2,1), C(1,2,0).
4. BBIYUCIIHTH TUIOMNIA b TApaJLIeIorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b, eciu
a=4p—q,b=p+2q; |p|=5]q =4 (p"a)=x/4.

5. KoMrmanapHsl 11 BEKTOphI a,b u C:

a={1-2,6},b={1,01},c={2,-617}.

6. lana npsimast 2x+3y+4 = 0. CocTaBUTh ypaBHEHHUE MPIMOIi, poxo et uepe3 Touxy Mo(2; 1):

MapaJuleIbHO JaHHOU IIPSIMOM; IEPIECHAUKYIISIPHO K JAHHOU IPSMOM.

7. OnpenenuTh yroia ¢ MeXIy AByMs npsiMbiMu: Sx—Y + 7 = 0, 3x+2y = 0.
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8. YCTaHOBUTH, KaKUE U3 CIEAYIOLIUX Hap MPSMbIX MEePIEeHIUKYISIPHBIL:
1)3x-y+5=0,x+3y—1=0;
2)3x-4y+1=0,4x-3y +7=0.
9. Touka A(2; -5) sBAsETCSA BEPUIMHON KBaapara, OJHa U3 CTOPOH KOTOPOTO JIEXKHUT Ha MPSMOH
x - 2y - 7= 0. BeruncauTh 1iI0maas Toro KBajapara.

KOHTPOJIBHAS PABOTA Ne2

1. Beraucinuth npeessl:

2 _ —3x
1. lim 2x2 T3 4. 1im(x * 4)
=>33x° +10x+ 3 x>0\ y 4 8
3x° —5x° +2 _
2. lim — - e 11m1 cos8x
2x" +5x° —x >0 3y
2 —_—
3. lim x +x—12

=3 Ux -2 -4 —x

2. HaiiTi mpou3BOHbIE 3aJaHHBIX ()YHKITHHA.

+3

a) y=ctg’ ;YL dy=?
) y=clgi— 51 V.dy
6) xy = Insin(x+y);

9 ) x=sin2;, yzlit.

B) ¥ =(SinX) Lt

3. Boraucuts npubmmkenno f (1,05), ecmn f(X) =e®¢),

4. Hanmcath ypaBHEHHE KacaTelbHOI U HOpMan K tuHud Y = In X B Touke X, =1.

1
5. Pemuts, ucrions3yst npasiio Jlonurams: lim(e* + x)*.

X—0

6. Beraucnuth HHTCIpaJIbl:

1 dx 1+inx (arcsin x)* +1
a) jsm— = 0 [ I—\/ﬁ dx

2. BeIUHCIUTE HUHTCIpaJIbl:

X dx

a) I(x 7)sinxdx, 6)I



OOHJI OHEHOYHBIX CPEACTB 14

7. BBIYMCIUTH UHTETPAI:

dx

I X )((x : j;((; iz3)

8. BBIYMCIIUTD UHTETpaJIbIL:

a)_‘- dx 6)I\IX2—1

- , dx.
COSX+2sinX+3 X

9. Pemuth ypaBHEHUS:

=

- (xy® + X)dx+ (y + x*y)dy =0.
2. 2x°y' —4xy —y* =0.

3. xy' —4y =x4Jy.

a, %dx+(3y2+lnx)dy:0.

5 xy"—y" =0.
6. y'—8y'+12y =—65c0s4X.

KOHTPOJIBHAS PABOTA Ne3

1. HaiiTu BepoOATHOCTb TOr0, 4YTO COOBITUE A TOSBIAETCS B 5 MCIBITAHUSIX HE MeHee 2 pasa,
BEPOATHOCTH coObITHS p=0,3.

2. B tupe 5 pyxeit. BepostHocts nonaganus 0,5; 0,6; 0,7; 0,8; 0,9. Haittu p nonaganus npu oqHOM
BBICTpEJIe, €CIIU PYXKbe OepeTcs Hayaauy.

3. BepoaTHOCTH TOrO, 4TO CTPENIOK MpPH OAHOM BbICTpese nomanaer B mumieHb p=0,3. Ctpenok
npousBen 3 BeicTpena. HaliTu BEposSTHOCTB p TOTO, UTO Bce 3 BBICTpEA J1ajlu MOMa aHue.

4.. BbIUMCIUTHh BEPOATHOCTH TOTO, YTO MPH MPOU3BOJIHLHOM pa3OMEHUU KOJOIBI U3 52 KapT Ha 2
MOJIOBUHBI B K&XJI0M U3 HUX OKaxeTcs o 13 uepHbIX U 13 KpacHbBIX KapT.

5. lpennpusarue u3rotoBisier 95% w3nenuii craHgapTHBIX, 86% W3 HUX- TIepBOTO copTa. Haiitn

BEPOATHOCTH TOI'O, UTO B3ATOC HayJdaudy U3JCIINEC OKAXKETCA IIEPBOro copra.

6. I[I/ICerTHaSI cnyqaﬁHaﬁ BCJIMYHMHA 3a/laHa 3aKOHOM paclpCACICHUA

X6 |9 |15 |16

P|106|01|02|01

Haiitu M(X) D(X) u s(X) [Hoctpouts rpaduk F(X).

7. CnydaiiHasi BelIMUMHA X 3a/1aHa TUIOTHOCTBIO paclpeeICHUs
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Jn, ecau-x <0,
f(x)=1cosx,ecm-0<x<H,
0,ectu-x =%
Haiitu ¢pynkumio pacnpeneneHus ¥ moCTpOUTh UX rpaduKu.
8. B xoze npoBeieHNs SKCIIEPUMEHTOB OJyYeH CIeAYIOIUH Ha0op JaHHBIX Ul YKa3aHHbIX HUXKE
BapuaHTOB. COCTaBUTh MHTEPBAIbHbIM BapUallMOHHBIN Psill, ONPENENIUTh CPEAHIO BBIOOPOUYHYIO,
BbIOOPOYHYIO JHUCIEPCUIO, CPEIHEE KBaJpaTUUYeCKOoe OTKJIOHEHHE BblOOpku. Hailtu moxy u
MeAMaHy HHTEpBAJbHOIO BapualMoHHOro psaa. Haiitu 95% noBepuTenbHBI HMHTEpBaAT JUIS
UCTUHHOTO CpeJHero 3HayeHus. [IocTpouTs rucTorpaMmMy OTHOCUTENBHBIX YacTOT.
17,210,618,917,514,6 14,1 12,6 21,1 15,5 18,2
17,8 10,4 13,7 13,2 18,7 15,7 16,3 14,8 13,8 15,8
15,4 16,9 14,7 15,313,4 17,3 15,4 13,515,8 17,8
20,0 18,2 15,3 16,6 16,7 14,514,017,4 17,2 15,2
16,6 13,6 17,9 13,9129 155 17,0 12,7 16,4 14,8
15,3 16,4 16,4 15,7 14,2 13,6 17,9 16,5 15,4 15,6
15,417,0 16,9 15,2 16,1 15,9 14,3 14,2 18,0 15,9
17,6 16,3 15,0 14,4 17,3 16,4 14,7 12,3 15,1 15,9
16,7 16,4 15,5 16,7 15,7 15,1 17,7 15,4 11,0 12,5
13,2 14,515,4 16,4 15,2 16,6 17,8 15,3 16,1 16,2
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TunoBble 3a7aHusl Ui BBIOJIHEHUS KOHTPOJBHBIX PadOT CTyAEHTaMU 3a04HOU (POpMBI
00yueHus peICTaBICHbI HIKE:

KOHTPOJIBHAS PABOTA Nel

1. Jlansl BexkTopsl a( &y A, d, ), b( b1b2 b3 ), ¢(C,C,C5); m d( dld 2 d 3 ) B HEKOTOpoM Oasuce.

[TokazaTh, 4TO BEKTOPHI &, b, C 00pa3yroT 0a3uc u HaAUTH KOOPIHMHATHI BeKTopa d B 3TOM 0a3uce ¢
nomoinsio popmyi Kpamepa. a (1;2;3), b (-1;3;2), ¢(7;-3;5), d(6;10;17).

2. Jla"bl KOOpJIUHATHI BEPIIUH MHPAMUIbI A A A A Haiiru

1) nmuHy pedpa Al A2 ; 2)yron Mexay pedpamu A1 Az u A1 A ; 3) yros Mexy pedpom

A1A4 U TPaHbIO AiA2 A3 ; 4) oAb rpaHu AlA2 AS ;

5) o0beM nupamMubl; 6) ypaBHEHUS IPSIMON Al AQ ; 7) ypaBHEHHE IIJIOCKOCTH AlA2 A3 ; 8)

YPaBHEHUS BBICOTBI, OITYIIEHHON U3 BEPIINHBI A4 Ha I'paHb AlA2 A3 . Cnenatp ueprex.

A 4:25), A, (0:72), A (0:27), A, (1:5:0).

3. CocTaBUTh ypaBHEHHE MPSAMOU MTPOXOASIIECH yepe3 UEHTP OKPYKHOCTH
2 2 2 . 2 y2
(X—)(O) + (y—yo) =R’ nepnenaukynspHO 0HOW M3 ACHMIITOT THIIEPOOITBI LZ _2 1.

2

jab}
O

2

2 2 2
X_Y
J— —+ _ = —_————= l .
4. lana cucrema JIMHEHHBIX ypaBHEHUI

A Xat QX T A Xs =Dy
A1 Xt Ao Xo T A Xs = D,
Ay Xa+ A Xo Qs X5 = s
I[OKEBE[TL €€ COBMCCTHOCTb U peI_IlI/ITL IlBYMH CHOCOﬁaMI/IZ 1) METOAOM Faycca; 2) 3alInucaTb CI/ICTeMy

B MaTpUUYHON (hOpME U PELIUTh €€ CPEeICTBAMU MATPUIHOTO UCUUCICHUS, TIPH 3TOM MPABUIBHOCTD
BBIUKCJIEHHS] 0OpaTHOM MaTpHIIbl IPOBEPUTD, UCIOIB3YSI MATPUYHOE YMHOKEHHUE.

3X1+2X2+X3=5
2X1+3X2+X3:1
2X1+ X2+3X3:11

5. Haiitu co6cTBEHHBIE 3HAUEHHSI 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOT0 Mpeodpa3oBaHus,
3aJJaHHOTO B HEKOTOPOM Oazuce marpuiei A.
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0 10
A=|-3 4 0
—2 1 2

KOHTPOJIBHAS PABOTA Ne2

1. Boraucnuts npeaensl GyHKUUN, HE MONb3YyACh MpaBuwiioM JlonuTans pacKpbITHs

HEOIPEIEIECHHOCTEM.

) 3x% —5x 27
2). [im ———— 6). Ilm[l+ }

o —BXZ +X—1 X0

2. Haiitu npon3BoaHbIe 3aJaHHBIX (PYHKLINH.

5 y- ctgx® + In 4x
j 0) V6Xx+1

a) Y= (SX _T+2

t -
B) Y =arccos2x++v1-4x%; Yy =277 +Xsin2x.
ntg (%) = 5x.
3. Haittu Z—z 51 iﬂﬂﬂ GyHKIUH 33JaHHBIX TAPAMETPUUECKHU:

x=cos(§), y=1t-—-sint.

3x
4. UccnenoBaTh MeTogaMH JU(PGEpEeHINATBHOI0 UCUUCICHUS (PYHKIMIO Y = 2, ¥, MICTIONIB3Ys

pe3yNbTaThl UCCIIEI0BAaHUS, IOCTPOUTH TpauK.

5. Haittu nonusiit auddepenunan dpyaxuun Z = (X; Y),

e T(Xy)=xy® —2x°y +2y*.

6. Haiitu HeonpeeneHHble HHTErpaibl. Pe3ynbTaTsl npoBepuTh TUdGEepeHIPOBAHUEM.

3x2 +e" . arctg? 2x .
a) f 3+ex ’ 0) f 1+4x2 dx ;
x3+6
B) [xcos2xdx ; N [z —d
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2
n X
7. Beraucauts no ¢popmyine Heiorona — JleliOHMIa onpeeieHHbII HHTerpaj _[ —dx .
X
3

3. Beraucauth miomaas Gurypsl, orpaHUYeHHOM mapaboioi

y= —X2 +4Xx—-1u npsmoi Y = —X —1. Cnenats YEPTEK.

8.Haiitu ob1ee pemenue qudepeHnaIbHOro ypaBHeHUs

!
y — 4xy = X W 4acTHOE peNIeHHUE, YIOBIETBOPSIOIIEE HAYaIbHOMY yCIIoBUIO; Yo = —,
Xg = 0.
9. Haiitu obmee pemenue qudepeHnaIb-Horo ypaBHEHUS

y"+ 4y' + 4y = 2e* u yacTHOE pellenue, yI0BIETBOPSIONIEE HAYATbHBIM YCIOBUSM; Yo = -2,

y(,) :—anu X :O

x™ o
10. Hamucarse TPU TICPBBIX HJICHA CTCIICHHOI'O psAda IO 3aJaHHOMY O6H_[6My WICHY Z_n’ HauTu

MHTEPBaJI CXOAUMOCTH PsAJia U UCCIIEN0BATh €ro CXOAUMOCTh Ha KOHIIAX dTOr0 MHTEPBAa.
KOHTPOJIBHAS PABOTA Ne3

1. B maptun u3 80 6aHOK 6 Oka3aioch HeCTaHAAPTHBIMU. HaliTu BEpOATHOCTH TOTO, YTO JIBE B3SITHIE
nozpsi OaHKU OKaXKyTCsl HECTaHJapTHBIMH.

2. B samuke 10 3aknenok: 5 jkene3HbIX, 3 JATYHHBIX M 2 MEIHBIX. B3snu Haymauy 2 3akienku.
KakoBa BepoSTHOCTb TOT0, YTO 00€ OHH U3 OJTHOTO MaTepHaa.

3. BeposTHOCTb TOTrO, YTO TEJIEBU30p B TE€UCHHE TapaHTUIHOIO CPOKa MOTpedyeT peMOHTa, paBHA
0,2. HaiiTu BEpOSITHOCTH TOTO, YTO M3 6 MPOJIAHHBIX TEJIEBU30POB B TEUCHHE rapaHTUHHOTO CPOKa
A — noTpebyroT peMoHTa He 0oJiee 0JHOro b — X0oTs ObI OJIMH HE MOTpeOdyeT PEMOHTA.

4. Tlocaxxeno 900 ceMsiH KyKypy3bl. BeposTHOCTH npopacTaHusi OTAEIbHOro ceMeHu pasHa 0,8.
Haiitu BepossiTHOCTB TOT0, yTO B30MAeT HE MeHee 700 pOCTKOB KYKYpY3bl.

5. IlpousBeaeno 200 He3aBUCHMBIX HCHBITaHWNA. BeposTHOCTh ocymiecTBieHus coObiTus A B
KaXI0M 13 KoTopbix paBHa 0,6. KakoBa BepOSATHOCTH TOT0, YTO COOBITHE OCYIIECTBHUTCS: a) POBHO

200 p, 6) ot 180 mo 190 pa3, B) He menee 200 pas.

6. JluckperHas ciydaiiHas BeJIMYMHA 337]aHa 3aKOHOM paclpe/IeIeHHUs:

X113 116|124 | 132

P05 |01 |02 |0.2

Haiitu M(X) D(X) u G(X) IToctpouts rpaduk F(X)
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7. HenipepwiBHas citydaiiHas BeTWUYMHA 3a]jaHa HHTETPaIbHON QYHKIIMEH pacipeneeHus

0 "x=0

x ]
F(X)= E 0<x<5

1 x>=5

Haiitu muddepenumansuyro dynkmuio f(x), Haittu M(X), D(X) u o (X). Haiitu P(3<x<4)
[Toctpouts rpaduk F(X)u f(X).

8. 3amaHbl cpegHee KBaIpaTUUYECKOE OTKIOHEHHME G HOPMAJIbHO-PACTPEICTICHHON CIydailHON

BeMuKMHbl X, BEIOOpOuHas cpennss X, 00beM BbIOOPKH n. HaiiTi 10BepHUTEIbLHBIE HHTEPBAIIBI IS

OLICHKH HEU3BECTHOI'0 MAaTEMAaTUYECKOT0 OXKHUAAHUS a C 33JaHHON Hai&xKHOCThIO Y=0,95

c=6 X = 1861 n=81

4 CBEJAEHUA O ®OHAE OHEHOYHBIX CPEJACTB U ET'O COTJIACOBAHUU
@DOHJT OLICHOYHBIX CPEACTB JiA aTTecTalld MO IUCHUIUIMHE «Bpiciias MareMaTHKa»
MpEJICTaBIsIeT cO0OW KOMIIOHEHT OCHOBHOM NpodeccHOHanbHOW 00pa3oBaTENbHON MPOTrPaMMBbI
OakanaBpuaTa 10 HarpasjeHuto nmoarotoBku 15.03.01 Mammnoctpoenue (npodwmis TexHonoruwu,
000py/I0BaHNE U aBTOMATH3AIUS MAIITHHOCTPOUTEIBHBIX TTPOU3BOJICTB).
[IpenonaBatenb-pazpadoTunk — Pynenko A.U., x.¢d.-m.H., Jlemuuckas I'.W., k.T.H., TOIEHT.
@DOHT OIICHOYHBIX CPEJICTB PAcCMOTPEH MW 0J00peH u.0. 3aBedyromiero Kadeapoi

HpHKHaHHOﬁ MAaT€MAaTUuKH U I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHH.

W.o. 3aBenyromiero kadeapoit _ A.W. Pynenko

@DOH/T OLIEHOYHBIX CPEACTB PACCMOTPEH U OJOOPEH MCIHOIHSIONUM O0S3aHHOCTU 3aBEIYIO-
miero kadeapoit MHKUHUPUHTA TEXHOJIOTHYECKOTO 000pY/I0BaHUS

l'r__} ,.’-‘(25—7.—*—;»‘—'- —_—

HN.o. 3aBenyromiero kageapoit C.b. Ilepersarko

DoHJ OLIEHOYHBIX CpCACTB paCCMOTPCH U OI[O6pCH METOJIMYECKON KOMHCCHEH HHCTUTYTa

arpoMH)XeHEpUH M NMuIIeBbIx cucteM (rmpotokoi Ne 07 ot 27 aBrycra 2024 r).

[Ipencenarenb METOAMYECKOU KOMUCCHH ' M.H. Anbniesckas
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