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1 PE3YJIBTATbI OCBOEHHMA AUCHHUIIVIMHBI, ITIEPEYHEHDb OIEHOYHBIX
CPEJICTB U KPUTEPUU OINEHUBAHUA

1.1 Pe3ynbTaThl OCBOCHUS JUCHUTIINHBI

Tabmuma 1 — Ilmanupyemble pe3yabTaThl OOY4YEHHUS IO IUCIMILIAHE, COOTHECCHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUAMU

KOH 1 HAUMCHOBAHUEC
KOMIICTCHII NN

Jucnunnuna

PesynbTatel 00y4yeHus (BIaaeHus, yMEHHUS U
3HAHUSI), COOTHECEHHBIE C KOMIICTEHIIMSMHU

OIIK-1 CrnocoOeH ucIoJb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUILINH B
po(ecCUOHaIbHOM JIeSTEIbHOCTH,
MPUMEHSITh

METOBI MATEMATHYECKOTO aHAIN3a
u MO}ICHI/IpOBaHI/IH,
TEOPETUUECKOTO U
9KCIIEPUMEHTATLHOTO
HCCIIEI0OBAHNS

Bricnrag matremaTtuka

3HaTh:

- OCHOBHBIC MTOHSTHS AITeOpPhI U TCOMETPUH,
MaTE€MaTUYECKOT0 aHAIN3a, TEOPUHU
BEPOATHOCTEN U MATEMAaTHUYECKOMN
CTaTUCTHUKH, a TAKXKE UX MPOCTEUIIINE
MIPHIJIOKEHUS B MPO(ecCHOHaTBHBIX
JACUUIINHAX;

- METOAbI PCIICHUA MATCMATHICCKHUX 3aaa4
IO YMCIIOBOTO WJIH APYTOro TpedyemMoro
pesynbsTaTa (rpaduka, GopMyIsl U T.11.)

- OCHOBHBIC IPUMCHCHUA TEOPUUN
BEPOSITHOCTEW U MAaTEMATHYECKOU
CTATUCTUKU B SKOHOMUYECKUX
MMPUIIOKCHUAX

YmMmern:

- ACTIONTE30BaTh B MpodeccnoHaIbHON
JIesITEIbHOCTH 0a30BbIe 3HAHUS
MaTeMaTHKH;

- CTaBUTH LIEJH U POPMYITUPOBATH
MaTeMaTUYEeCKYIO TOCTAaHOBKY 3aj1ad,
CBSI3aHHBIX C peaIM3anuen
npodecCHOHATBLHBIX (DYHKIINH;

- IPOTHO3UPOBATh BO3MOXKHBINA Pe3yJbTatT
MpEeAJIaraeMoro MaTeMaTHYECKOro PEIICHHUS,
YMEThb OLICHUBATL €TI0 3HAYCHUSA,

- IEPEBOAUTH SKOHOMUYECKUE 3a]]a4H C
OMNUCATENBHOIO S3bIKA HA SA3bIK MATEMATHUKU;
- CTPOUTHh MaTEeMATHIECKHIE MOJICITH
IMMPUKIIAJIHBIX 3a71a4 C ONITUMAJIbHBIM
BEIOOPOM HX pEIIeHHS, aHATTN3a U OIEHKH
TMMOJIYYCHHBIX PE3YJIbTATOB,

- OIIEPUPOBATH C A0CTPAKTHBIMU OOBEKTAMHA U
OBITH KOPPEKTHBIMU B YIIOTPEOICHUH
MaTeMaTUYECKUX TOHATUNA U CUMBOJIOB ISt
BBIPpAXXCHHUA KOJIMUCCTBECHHBIX 1
KaueCTBEHHBIX OTHOILICHUN;

Baaners:

- METOJaMU aHaJIN3a 1 HaBbIKaMU
CaMOCTOSITEITHHOTO U3YICHHS YICOHOH! 1
Hay4YHOH MaTEeMaTUYECKOUN TUTEpaTyphl;

- MAaTEeMAaTUYECKUMH, CTATUCTUYECKUMU U
KOJIMYECTBCHHBIMU METOJaMHU PCIICHUA
TUIOBBIX OPraHU3alMOHHO-YIIPABICHUECKUX
3a1ay;

- MAaTeMaTHYECKOM JIOTHKOM, HEOOXOUMOM
JUTst pOopMHPOBaHHUS CYKACHUN TIO
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Kon n nammenoBaHue
KOMIIETEHIIUHT

Hucuurnuna

PesynpTaTer 00yueHuUs (BIaICHUS, YMCHHS H
3HaHUs), COOTHECCHHBIC C KOMIICTCHIIUAMU

COOTBETCTBYIOIIUM MPO(EeCcCHOHATHHBIM
mpo0OiemMam;
- CITOCOOHOCTHIO K 0000MIEHHUIO, aHATTH3Y,
BOCHIPUSATHUIO UHPOPMAIIMH, TTOCTAHOBKE LIETH
W BBIOOPY IyTel €€ TOCTHIKEHUS

1.2 K o11eHOYHBIM CpeACTBaM TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH OTHOCATCS:

- TCCTOBLIC 3a/IaHUSA OTKPBITOT'O U 3aKPBITOTO THIIOB;

- KOHTPOJIbHBIE PAa0OTHI (JIJ11 OYHON U OYHO- 3a09HOU (hOopM OOyUeHHS).

K OLCHOYHBIM CpCACTBAM IJId HpOMe)KYTO‘{HOfI aTTCCTalli OTHOCATCA:

- OK3aMCHAllMOHHBIC 3aJaHWA 110 JUCHUIINIMHC, NPCACTABJICHHBIC B BUJIC TCCTOBBIX 3anaH1/1171

3aKPBITOT'O 1 OTKPBITOI'O TUIIOB.

1.3 KpI/ITepI/II/I OLICHKHU PE3YyJIbTATOB OCBOCHU A NUCHIUIUINHBL

YHI/IBepCEL]II)Haﬂ CUCTCMAa OLCHUBAHUA PC3YJIbTATOB 06yqu1/151 BKJIFOYAeT B C€0S CHUCTEMEI

OLICHOK: 1) «OTJIIMYHOY, «XOPOLIO», «YAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO; 2) «3aUTEHOY,

«He 3auteHo»; 3) 100 — OamIbHYIO/TIPOLIEHTHYIO CHUCTEMY M NPaBHJIO NEpeBOJa OILIEHOK B

nATUOAIUIBHYIO cucTemy (Tabam. 2).

Tabnuna 2 — CucrteMa OLIEHOK U KPUTEPUU BBICTABICHUS OLIEHKU

Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJTOBJIETBOPUTE | «yIOBJIETBOPHUTEI «XOPOIII0Y «OTJITUYHO»
JBHO» bHO»

Kputepuii «HE 32a4YTEHO» «3a4YTEHO»

1 Cucremuocts u | Obnanaer Oo6manaer Oo6namaer Ob6manaer

TMOJIHOTA 3HAHWI | YACTUYHBIMU U | MUHUMAJIbHBIM HaOOpOM 3HAHWH, | MOTHOTOH 3HAHUH U

B OTHONIEHUH | Pa3pO3HEHHBIMU HaOOpOM  3HAHWM, | JOCTATOYHBIM JUISl | CUCTEMHBIM

H3y4aeMbIX 3HaHUSIMH, KOTOpBIE | HEOOXOAWMBIM Uil | CHCTEMHOTO B3TJISI0M Ha

00bEeKTOB HE MOXKET Hay4YHO- | CHCTEMHOTO B3I/ Ha | U3y4aeMblil 00BEKT
KOPPEKTHO B3IJIs/1a Ha | W3y4aeMblit
CBA3BIBATH  MEXIYy | M3y4aeMbIil 0OObEKT | OOBEKT
co0oit (TONBKO
HEKOTOPbIE u3
KOTOPBIX MOJET
CBSI3BIBATE  MEXKAY
co00if)

2 Pab6oTa ¢ | He B cocrosauu | Moxer Haiitu | Moxer Haiith, | Moxert HalTH,

uHdpopmanuei HaXOAMTh HEO0X0IUMYIO HMHTEPIIPETUPOBAT | CUCTEMATU3UPOBAT
HEOOXOANMYIO UHGOPMAIHIO B|b U |b  HEOOXOIUMYIO
uHpOpMaIHio, MO0 | paMKax CHUCTeMaTH3WpoBa | MHpOpMAIMIO,  a
B COCTOSIHMHM | MTOCTaBJICHHON Th HEOOXOOUMYIO | TAKXKe BBISIBUTD
HAXOIWTbH OTNEIbHBIE | 3a1a4l WHPOPMALIMIO B | HOBBIE,
(hparMeHTHI pamKax JIOTIOTHUTENBHBIE
UHQOpMAIIH B WMCTOYHHUKHU
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Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEY/IOBJIETBOPUTE | «YAOBJIETBOPUTEJ «XOPOLLIO» «OTJIMYHO»
JBHO» bHOY»
Kpurepuii «He 32a4YTeHO0» «3a4YTEHO»
paMKax MMOCTaBJICHHOMN nH(pOopMaIuu B
MOCTaBJICHHOMN 3a7a41 paMKax
3a/1a4u MOCTaBJICHHOMN
3a7a4u
3 HayuHoe He w™oxer penats | B cocrosiHnM | B coctosHuu | B COCTOSIHUH
OCMBICJIEHUE HAay4YHO KOPPEKTHBIX | OCYIIECTBISThH OCYIIECTBIISThH OCYILECTBISTh
H3y4aeMoro BBIBOJIOB W3 | HAy4HO CHCTEMaTUYCCKUH | CHCTEMaTUYCCKUH U
SIBJICHUS, UMEIOIINXCSL Y HEro | KOPPEKTHBIN i HAy4YHO | HAy4YHO-
npouecca, CBEJICHUM, B | aHaIu3 KOPPEKTHBIN KOPPEKTHBIN
o0beKTa COCTOSTHUH MPEAOCTaBICHHOM aHaIu3 aHaIN3
MIPOAHATTU3UPOBATH uHpOpMaIUU MPEIOCTABICHHON | MPEIOCTaBICHHOM
TOJIBKO ~ HEKOTOpbIe UHQOPMAITUH, WHPOPMAITUH,
U3 HUMEIOLIUXCS y BOBJICKAeT B | BOBJIGKAET B
HETO CBEJCHUIA HCCIIeIOBaHNE HCCIIeIOBaHUE
HOBEIC HOBBIC
peeBaHTHBIC peJieBaHTHBIC
3a/1a4ye TAHHbIC MMOCTaBJICHHOM
3a7a4e JTaHHEIE,
MpeaJiaracT HOBBIC
paKkypchl
MMOCTaBJICHHOM
3a7a49u
4 OcBoeHue B coctosnuu pemats | B cocrosgHuu | B cocrosaum | He Toapko Bmageer
CTAaHIAPTHBIX TOJILKO  (hparMeHThI | peliarh pemarhb T OPUTMOM u
aJIropuTrmMoB IIOCTaBJICHHOU IIOCTABJICHHBIC IIOCTABJICHHBIC IIOHUMAcCT €ro
peleHust 3a71a4u B | 3a/1auu B | 3ama4u B | OCHOBB, HO |
HpO(l)eCCI/IOHaJ'[]) COOTBETCTBUH COOTBETCTBUH C | COOTBECTCTBUH C | mpeajiara€tT HOBBIC
HBIX 3324 3aJJaHHBIM 3aJJaHHBIM 3aJJaHHBIM pelIeHns B paMKax
AJIrOpUTMOM, HE | AJITOPUTMOM AJITOPUTMOM, IOCTaBJICHHOM
OCBOMJI ITOHMMAaET OCHOBHI | 3aJ1aun
MPEeAIOKEHHBIN NPEJI0KEHHOTO
allTOPUTM, ajropurMa
JIOITYCKAET OIIMOKH

1.4 OueHrBaHrEe TECTOBBIX 3aJaHUI 3aKPBITOTO THIIA OCYIIECTBIISAECTCS IO CHCTEME 3aUTeHO/

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

OTBETOB) WJIM NATHOAIIbHON crucTeMe (OI[eHKa «HEYIOBJIETBOPUTEILHOY - MeHee 40 % MmpaBHIIbHBIX

OTBCTOB, OLICHKA «YAOBJICTBOPUTCIILHO» - OT 41 0 60 % MMPaBUJIBHBIX OTBCTOB, OLICHKA «XOPOIIOo» -

oT 61 10 80% npaBUIIbHBIX OTBETOB; OLIEHKA «OTIMYHO» - OT 81 10 100 % mpaBUIBHBIX OTBETOB).

TecToBrIe 3agaHusl OTKPBITOrO TUIIA OLUCHHBAIOTCA IO CHUCTEMC «3a4TeHO/ HE 3aYTECHO.

OneHuBaeTcsi BEpHOCTh OTBETA I10 CYILIECTBY BOIPOCA, IMIPU ATOM HE YYUTHIBAECTCS MOPSAOK CIOB B

CJIOBOCOYETaHUH, BEPHOCTh OKOHYAHUH, Ma/ICKU.
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2 OIEHOYHBLIE CPEJCTBA JIJId TEKYHIEMX M TPOMEXYTOYHOH
ATTECTALIUA

OIIK-1 CnocobGeH MCmoyib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCHUILINH B
po)eCCHOHAIBHON ~ JCATENBHOCTH, TPUMEHATh METOAbl MaTeMaTHYeCKOro aHajlu3a W

MOZACIINPOBAHUA, TCOPECTUIYCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJICAOBAHUA.
TecToBbIE 32JaHNA OTKPBLITOr0 THIIA:

1 2 1 1 2 1
1. lanel matputtet A=(0 2 —-1),B={0 2 -1]

2 -1 -2 2 -1 0

B marpune C = A-B snement C;; paBen:

Otger: -1
1 7 -1

2. Ompenenurens 0 —4 5 | pasen:
0 3 -5

Otsert: 5

3. lns cucteMbl TMHEHHBIX YpaBHEHUHN

3y—-x=2
X+5y=4

TJIaBHBIN OIpCACIINTECIIb A paBCH:

Orser: -8

4. lns BektopoB d = {2,1, 3} u b= {—1,5, 3} monyns pasHOCTH |5. — B| paBeH:
Orser: 5

5. Bextops1 @ = 4T+ AJ + 5k u b = AT+ 2] — 6k B3auMHO TepIeHMKYISPHE! TIPH 3HAYEHUHU A,
paBHOM:

OTtBeT: 5

6. lansl BexTopel @ = {—2, y, 1}, b= {3,—1, 2}. Ecim u3BectHO, uTO @ L b, To KOOpJMHATA Y
Oynet paBHa:

Otger: -4
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2 2
X

7. YpaBHEHHE 3JUIMIICA C EHTPOM B Hadaje KOOPAMHAT UMEET BUJ =T y? = 1, Torna ee Mainas
MOJIyOCh PaBHA:

OtBer: 3

x—1 y+5 z-7 x+2 y z+5
8. 3HaueHue «, mNOpU KOTOPOM MpsiMble [ :— ==—=— U [, :—— == = — OpPTOrOHAIHHBI
0 -4 6 1 3 a

JIPYT JIPYTY, PABHO:

OTtBer: 2

. 2x5+4x*4+3x%41
9.Ilpenen lim —————

ABCH:
x—00 X0+5x5—4x p

OtBert: 0

siné6x
10. IIpenen lim—— paBeH:
p A x—0 tg3x p

OtBer: 2

11. F(x) — nepoo6pasnas ana gyaxkmuu f(x) = 9" 11In9, rorna pasuocts F(2)—F(1)
paBHa:

OtBer: 8

12. Tnomaap KpUBOIMHEWHOH Tpanernuu D

b

w ¥

paBHa:

OTtBert: 2/3

13. Tlnomaapr KPUBOJIMHEWHON TpaneIuy, OTPAaHUYCHHON JTMHUSMU: Y = x?, x=1,x=2u ocso Ox,
paBHa:
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Beeoume snemenmapmyio 0poow

OtBet: 7/3

14. MaxkcuManbHbIM KOPHEM XapaKTEepUCTUYECKOro ypaBHeHUs Y — 7y + 6y = 0 sBusercs
3HAaYCHUE:

OTtBeT: 6

15. MuHUMAaNBHBIH KOPEHb XapaKTEPUCTUUECKOTO YpaBHEHHS Ui Au(depeHnanbHOro
YpaBHCHUS y” - 5y’ + 6y = 0 pasen:

OtBet:2

3,3,3,3
16. Hdns psanma 2 + " + 3 + 1—6+. .. OTHOIIECHHE CEABMOI0 4YJI€HA psAJa K BOCBMOMY YJIEHY psiia

paBHO:

OtBer: 2

1
17. B obnacth ompeneneHuss QyHKIUHU IBYX MHEPEMEHHBIX U = \/2:24 HE BXOOST TOYKH,
x4+y“—4 T
JIeKAITUe Ha OKPYKHOCTHU C PaINyCOM, PAaBHBIM:

OtBer: 2

18. Nmeetcst 5 TOPOIOB, KaXKIBIM U3 KOTOPHIX COEIMHEH C KaXJIBIM JIOPOTOH, HEe TPOXOIAIIeH yepes
ocTalibHBIE TOpoaa. O0IIIee KOJIMUECTBO JOPOT PaBHO:

OtBet:10

19. U3 mpomesxyTka [0; 2] Hayraa BeIOMpaeTcs qBa Yrcia. BeposTHOCTB TOTO, 4TO UX CyMMa OoJIbIIe
2, paBHa:

Beeoume yucno

OTtger: 0,5

20. B rpymnme u3 20 cryneHToB 4 oTIMYHMKA U 16 XopommcToB. BeposTHOCTH ycnemHoil ciaduu
CeccHHu JuId HUX COOTBETCTBEHHO paBHBI 0,9 u 0,65. BeposTHOCTH TOTO, UTO HAayraja BHIOpaHHBIN
CTYAEHT YCHEIIHO CAACT CECCHUI0, paBHA:

Beeoume snemenmapmyio 0poos

OtBet:7/10
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21. CnyuaiiHasg BeMTWYMHBI X, pacrpesencHa paBHOMepHO B mHTepBasie (1; 13), Torma yucioBbie

XapaKTEPUCTHKH €€, COOTBETCTBEeHHO, paBHbl: M(X)=__ , D(X)=__ .
Beeoume dea uucna uepes sanamyro, 6e3z npobenos

OtBert. 7,12

22. Cnydaiinas BenuurnHa X 3ajaHa (QyHKIMEH pacrpeaeieHus:

0 npux<-1,
3x 3 1
FIX)=<—+— -l<x<—,
(0= 242y 1exsl
1
1 npu Xx>=.
PET=3

1
BepOHTHOCTB TOr0, 4TO B pE3YyJIbTATC UCIIBITAHUSA X momajer B HHTCPBAJI (0, 5),

paBHa:
Beeoume snemenmapnyo opoow

OtBert: 1/4

23. TIIOTHOCTH pacrpe/eseH st HOPMaIbHOM CITy9aifHOW BeTHUMHbI 3a1ana f(x) =

TOT/la €€ NEHTPaJbHbIA MOMEHT BTOPOrO MOPSAKA PABEH:

OTtBet: 16

24. 3a1aHO CTATHCTHYECKOE PAcIIpeieNieHne BEIGOPKH 00beMa N = Y.k, n;:

x; |1]2]3]4
n 1234

Bri6opodHoe cpeqiHee X, 3HaUCHUE PaBHO:

OTtBer: 3

1
—¢€
421

_ (x—161)2

32 )

25. VI3 reHepanbHON COBOKYITHOCTH M3BJI€YeHA BRIOOpKA 00beMa n =200, TOJIUTOH 4acTOT KOTOPOM

HUMECT BUA:
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n,

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

26. UutepBanmbHash OIEHKA MAaTEMaTHYECKOTO OXHUIAHWS HOPMAIbHO  PaCHpPEEIICHHOTO
KOJIMYECTBEHHOTO Ipu3Haka (8,4; 9,2). BeibopouHoe cpenHee paBHO:

OtBer: 8,8

27. CymMa OBEpHUTENBHOI BEPOATHOCTH M YPOBHS 3HAYMMOCTH PaBHA!

OtBer. 1

28. IIpu mpoBepKe CTATUCTUYECKUX THITOTE3 OMIMOKA poJla COCTOUT B TOM,
4TOOBI OTBEPIHYTh IPABUIIBHYIO HYJIEBYIO TUIIOTE3Y.

Beeoume yucno

Ortger: 1

29. lns anpTepHaTUBHOM runote3sl Hi: a # 20 kputHueckas 061acTb UMeeT BUJ:

OTBeT: IBYCTOPOHHSS (IBYCTOPOHHMI)

TecToBbIE 3aJJaHUA 3AKPLITOIO THUIIA:

30. /laHbBI BEKTODHI:

di=1{3-1 1}, b=1{2 1, 0},
¢=1{4,-1,-2}, d ={1,-1, 1},
f={2-1,-2}, t={4 1, 1}.

BCpHBIM SABJIICTCS YTBCPKACHUC!:

1.@-b=5¢2-d=5
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2.¢-d=5, f-t=

31. Tpu rouku Mi(X1;Y1;21), M2(X2;Y2;22) 1 M3(X3;Y3;Z3) npunaieskar miocKocTu:

X—X1 Y=
Xo—=X1 Y2—M1
m n

1.

22+2+42=0
a b c

3.

m n

5

Z—27

Z —Zy

p

X—X1 Y—Y1 Z—-1Z
X2 —X1 Y2—J)1

p

4. Ax+By+Cz=0

Z; — 74

=0

1
=0

32. YcTaHOBUTE COOTBETCTBHE 3HAYCHUH MPEICIIOB:

ITpenen 3HaueHue
1 . sin x a 2
lim,_, —
2 _ sin2 x o |3
lim,_,o——
3 ] sin3 x B 1
llmx_>0 -
4 ] sin4 x r 4
lim,_,o——
OTtBer: 1B,22,30,4r
X =2t + 3t
33. s dyHKIAN ) 3 TPOM3BOJIHAsA y'(x) paBHa
y=1°+2t".

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

4y'(x)=t
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34. luddepeHnraabHbIM YpaBHEHHEM C Pa3IeISIONMMHCS IEPEMEHHBIMHU SIBIISICTCS:
1Ly +2xy=x3+1

2. (e** + y)dy + ye**dx =0

3.y(e*+4)dy +e*dx =0

4. xy' = /x% + y?

35. YactHbIM pemienueM audGepeHnaabHOr0 ypaBHEHUS

xy' = 2y — X, yIOBICTBOPSIONUINM HadaIbHBIM ycraoBusiM Y(1) = 3, sBisieTcst pyHKIUSL:
lLy=x(x+2)

2.y=x3x+1)

3. y=x(2x+1)

4.y=x(4x+1)

36. @opMyna MOJHON BEPOSTHOCTH UMEET BUI:
1. P(A) = XL, P(Hy) - P(A/Hy)

2. P(A) = Cy'p™q" ™

3. P(A) = Xiz, P(4)

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

37. ®opmyna beprymm umeeT BHI:
1
LAk) =—epk), g=1-p

k
2. Py(k) = CE- e
3. Py(k) = Cxp*q" ™, q=1-p
1 k—
4P = =0 (), g=1-p

38. B 3akone pacnpenencHus IlyaccoHa s pacdera BEpOSATHOCTEH 3HAYCHHWHA CITyYallHON
BeIMYMHBI X TPUMEHSIOT popmyIy:

1LP(X =m) ="2em

—e
m!

2.P(X=m) = gel
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3.P(X =m) =%le

4. P(X=m) = %e‘l

3 TUITOBBIE 3AJIAHUSA HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO PABOTY/
KYPCOBOM IMPOEKT, PACYETHO-TPA®UYECKYIO PABOTY
Y4eOHBIM TUIAHOM MPEAYCMOTPEHO BBINOJIHEHHUE TPEX KOHTPOJIbHBIX PAa0OT (M1 OYHOM U

OYHO -3209HOH (OPMBI 00ydEHUS).
OYHAS ®OPMA
KOHTPOJIBHASA PABOTA Nel

1. BeruuciauTs onpeaenuTeb

2 0 =2

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

2. BoruucauTh Npou3BeeHIE MaTPHUII

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

3. Pemuth cucteMy TUHEMHBIX ypaBHEeHUH Tpemst MeTogamu: 1) o popmynam Kpamepa; 2)
MeTOoJI0M 00paTHOI MaTpullbl; 3) MmeTogoM ["aycca.

2X—y—2=4
3X+4y—-2z=11
3X-2y+4z=11

3. HaiiTit KocHHYC yTi1a MEKy BEKTOPaMH AB u AC , ecim A(0,1,0), B(0,2,1), C(1,2,0).
4. BBIYUCIIHMTH TUIOMNIA b ApaJLIeIorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b, eciu
a=4p-g,b=p+2q; |p|=5/a=4,(p"a)=x/4

5. KoMrumanapHsl 1 BEKTOpsl a,b u C:

a={L-2,6},b={L01},c={2-617}.
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6. lana npsimast 2x+3y+4 = 0. CocTaBUTh ypaBHEHHUE MPSAMOIi, mpoxosieit uepe3 Touxy Mo(2; 1):

[apaJuleIbHO JaHHOM IIPSIMOMN; EPIEHAUKYIISIPHO K JAHHOU IPSMOM.

7. OnpenenuTth yroia ¢ MeXay AByMs npsMbeiMu: Sx—Y + 7 = 0, 3x+2y = 0.

8. YCcTaHOBUTH, KaKue U3 CIEAYIOMUX Map MPSIMbIX MePHIEHAUKYIISIPHBIL:

1)3x-y+5=0,x+3y—1=0;
2)3x-4y+1=0,4x-3y +7=0.

9. Touka A(2; -5) siBsieTCs BEPIIMHOM KBapaTa, OJJHAa U3 CTOPOH KOTOPOTO JIKHT Ha TPSIMON

X - 2y - 7= 0. BeluucnuTh 1maonias 3Toro KBajapara.

1. Beruncinuth npeesbl:

2x> +5x =3
im :
>33x% +10x + 3

3 g2
N lim3x 5x° +2

e )y 4 5x% —x

2
3. lim x +x—-12

=3 Jx -2 —4-x

2. HaiiTu mpou3BOHbIE 3a1aHHBIX (QYHKITUH.

X+3
5-2x2

a) y=ctg’

6) xy = Insin(x + y);

B) y=(sinX)®; 1) x=sin2;,

3. Beraucuts npubamkenno f (1,05), ecmu f(x)=e

, yLdy=?

KOHTPOJIBHAS PABOTA Ne2

i (x + 4) >
4, lim|
e\ x 4+ 8

. 1—cos&
5 lim——

x—0 3x 2

0,1x(1-x)

4. Hanncath ypaBHEHHE KacaTeIbHON M HOPMaH K TMHUU Y = IN X B Touke X, =1.

1

5. Petnth, ucmone3ys npasuiio Jlomurams: lim(e* + x)* .
X—00

6. Bbrunciauth UHTErpaibl:



OOHJI OLHEHOYHBIX CPEACTB 14

Y
2 Isinl dX’ 5) jl+|nxdx, 5 I(arcsmx) +1

X X xInx Vi-x2

2. BBIYnciauTh UHTErPaJIbL:

x dx

a) [ (x=7)sinxdx, 6) Iﬂ .

7. BBIUMCIUTH UHTETPA:

dx

-[ X )((x : j;((; iz3)

8. BeraucinThb HHTCIrpalibl:

a)j dx 6)j\/xz—l

- , dx.
COSX +2sinXx+3 X

9. Pemuth ypaBHEHUS:

[

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

3. xy' —4y=x*Jy.

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

5 xy"—y' =0.

6. y'—8y' +12y = —65c0s4X.

KOHTPOJIBHAS PABOTA Ne3

1. HaliTu BEepOSTHOCTH TOTO, YTO COOBITHE A TOSBISETCA B 5 HCIBITAHUAX HE MEHee 2 pasa,
BEPOATHOCTH coObITHS p=0,3.

2. B tupe 5 pyxeit. BepositHocts nonananus 0,5; 0,6; 0,7; 0,8; 0,9. Haiitu p nonaganust npy 0JHOM
BBICTpEJIE, €CIIU PYXKbe OepeTcsl Hayaauy.

3. BeposATHOCTH TOTO, YTO CTPEJIOK MPU OAHOM BbICTpene nomnagaer B MumeHb p=0,3. Ctpenok

npousBen 3 BeicTpesia. HailTu BEposATHOCTH p TOTO, YTO BCE 3 BBICTpENA JAJIU MONAJaHUE.
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4.. BeluucnuTh BEpOSTHOCTH TOTO, YTO TPHU MPOU3BOIHHOM pa3OMEHHUU KOIOIBI M3 52 KapT Ha 2
MOJIOBUHBI B KQXJI0M M3 HUX OKaxeTcs 1o 13 yepHbIX U 13 KpacHBIX KapT.
5. Ilpeanpusarue usrorosiseT 95% wu3nenuil cranaapTHbx, 86% U3 HUX- nepBoro copra. Haiitu

BCPOATHOCTH TOI'O, UTO B3ATOC Haydaudy U3JACIINEC OKAKCTCA IICPBOro copra.

6. JluckperHas ciyJaiiHas BeJIMYMHA 3a7]aHa 3aKOHOM pacIpeIeTICHUS
X|6 |9 |15 |16
P|106|01(02]|01

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

7. CinyyaiiHas BennunHa X 3a/laHa INIOTHOCTBIO paclpeesieHus

Jﬁ,er_:mur =1,
flx)=qcosx ecru-0< x <%,

0 ecnu-x =%

Haiitu ¢pyskumro pacrpeneneHus ¥ moCTPOUTh UX IpauKH.

8. B xoze npoBeieHNs SKCIIEPUMEHTOB MOJy4YeH celyromuil Haop AaHHBIX JJIs yKa3aHHbBIX HUXKE
BapuaHTOB. COCTaBUTh MHTEPBAIbHbIM BapUallMOHHBIN pAJl, ONPEICIUTh CPEIHIOI BHIOOPOUHYIO,
BbIOOPOYHYIO AUCIIEPCHIO, CPEAHEE KBAIpaTUUECKOe OTKIOHEHUE BbIOOpKU. Halitu Moay u Meauany
MHTEPBAJILHOTO BapuallMoHHOro psana. Haittu 95% noBepuTenbHbIA HMHTEpBaNl JUIsi UCTUHHOIO
cpenHero 3HadeHus. [locTpouTs rucTorpaMMy OTHOCHTEIBHBIX 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 15,313,417,315,413,515,8 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 13,912,915517,0 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

13,214,515,4 16,4 15,2 16,6 17,8 15,3 16,1 16,2
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OYHO - 3A0YHASA ®OPMA

KOHTPOJIBHAS PABOTA Nel

1. Taust Bextopsl a( @, A,d5), b( b1b2b3), ¢(C,C,C5);m d( d1d2d3 ) B HEKOTOpOM 0Oasmce.

[TokasaTh, 4TO BEKTOPHI @, b, C 00pa3syror 6a3uc u HallTH KOOPAUHATHI BekTopa d B 3TOM Oasuce ¢
nomotnsio popmyn Kpamepa. a (1;2;3), b (-1;3;2), ¢(7;-3;5), d(6;10;17).

2. JlaHbl KOOPAMHATHI BEPLINH MUPAMUIbI A A A A Haiiu

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

A1 A4 Y TPaHbIo AlAZ A3 ; 4) TUTOIIAAL TPAHU A1A2 A3 ;

5) o0bem nupamubl; 6) ypaBHEHUS IPSIMON A1 A ; 7) ypaBHEHHE IIJIOCKOCTH AlA2 A3 ; 8)

YpaBHCHHUS BBICOTHI, OHYH_IGHHOI;'I N3 BCPIIUHBI A4 Ha I'paHb A1A2 A3 . CHeHaTL YCPTCIK.

A 4:2;5), A, (07:2), A (0:2;7), A, (L5:0).

3. CocTaBUTh YpaBHEHHE MIPSIMON MIPOXOIAIIEH Uepe3 LEHTP OKPYKHOCTU

2 2 2
(X—XO) + (y— yo) = R2 NEePIEHNKYIPHO OJHON U3 ACUMIOTOT TUIEePOOIIBI LZ oy -1

bZ

Q

2

2 2 2

g XY _
(X_2) +(y_3) =9, 49 - 25 =1.
4. lana cucrema JINHEHHBIX ypaBHEHUI

Qs X+ i ot Qs Xs =0y
o Xa T A Xot Qs X =0,
Qa Xi+ B Xo T Qs Xs =5
Jloka3aTh ee COBMECTHOCTb U PEUINTh IByMs criocobamu: 1) Metoniom ["aycca; 2) 3anucats cuctemy

B MaTpUYHOU (popMe U PEeLIUTh €€ CPeICTBAMU MaTPUYHOTO UCYUCIIEHUS, IPU 3TOM IPaBUILHOCTD
BBIYUCIICHHS 00paTHOM MaTPUIbl IPOBEPUTH, UCTIOIB3Ysl MATPUUYHOE YMHOKEHHE.

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

5. Haiitu co6cTBeHHbIE 3HAU€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MpeoOpa3oBaHusl,
3aJJaHHOTO B HEKOTOpPOM 0Oazuce Matpuleit 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.

X— T 5X X—>00

i 3x% —5x 21"
- lim— 7 0. ||m{l+ }

2. Haiitu npon3BoaHbIe 3aJaHHBIX (PYHKLINH.

5 y_ctgx3+ln4x
j 0) Vex+1

a) y:(Sx _T+2

p) Y = arccos2x +v1—4x2; ) Y =29% + xsin2x.

ntg (X) = 5x.
X
dy d?%y
3 Haintu a nu —)IJ'ISI q)YHKIII/II/I 3aIaHHBIX MMapaMETPUUCCKU:

x=cos(§), y=1t-—-sint.

3x
4. UccnenoBaTh MeTogaMH JU(GEPEeHIINATBHOI0 UCUUCICHUS (DYHKIMIO Y = 2, ¥, MICTIONIB3Ys

pe3yNbTaThl UCCIEI0BAaHUS, TOCTPOUTH TpaduK.

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

e T(Xy)=xy® —2x%y +2y*,

6. HaiiTu HeonpeeneHHble HHTErpaibl. Pe3ynbraTsl IpoBepUTh TU(GEpEeHIIMIPOBAHUEM.

3x2 +e" . arctg? 2x .
a) f 3+ex ’ 0) f 1+4x2 dx ;
B) [xcos2xdx ; r) [—= 6

x2+45x— 6
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2
n X
7. Beraucauts no ¢popmyine Heiorona — JleliOHMIa onpeeieHHbIi HHTerpaj _[ —dx .
X
3

3. Berurcauth miomaas GUrypsl, orpaHuYeHHOM mapaboaoi

y= —X2 + 4X —1 u npsamoit y=-—X —1. Cnenars yepre.

8.Haiitu ob1ee pemenue qudpepeHnaIbHOro ypaBHeHUs

!
y — 4xy = X ¥ 4acTHOE PENIEHKE, YI0BJIETBOPSIONIEE HAYAILHOMY YCIIOBHIO; Yo = —,
Xg = 0.
9. Haiitu obmee pemenne audepeHnaIb-Horo ypaBHEHUS

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

y6=—2np1/1 X = O

x™ o
10. Hammcare TPpU TICPBBIX YJICHA CTCIICHHOTO psida II0 3aJaHHOMY 06meMy YICHY Z_n’ HAauTHu

HHTCPBAJI CXOAUMOCTH psAaa U UCCIICAOBATDb €T0 CXOAUMOCTb Ha KOHIIAX 3TOI0 MHTCpBaJa.

KOHTPOJIBHAS PABOTA Ne3

1. B maptun u3 80 6aHOK 6 oka3aioch HecTaHAAPTHBIMU. HaliTu BEpOATHOCTH TOTO, UTO JIBE B3SIThIE
nozpsi OaHKU OKaKyTCsl HECTaHJAPTHBIMH.

2. B amuke 10 3aknenok: 5 xKene3HblX, 3 TaTYHHBIX U 2 MeIHBIX. B3sau Haynauy 2 3aknenku. Kakosa
BEPOSTHOCTH TOT'0, YTO 00€ OHU U3 OJHOr0 MaTepuaa.

3. BeposTHOCTb TOTrO, YTO TEJIEBU30p B TE€UEHHE TapaHTUHHOIO CpoKa MOTpeOyeT peMOHTa, paBHA
0,2. Haiitu BepoSTHOCTb TOTO, YTO U3 6 MPOJIAaHHBIX TEJIEBU30POB B TE€UEHHUE TAPAHTUITHOTO CpoKa A
— HoTpeOyIOT peMOHTa He 6osiee 0AHOro b — X0Ts Obl 0AMH HEe TOTPeOyeT peMOHTA.

4. Tlocaxxeno 900 ceMsH KyKypy3bl. BeposTHOCTB mpopacTaHusl OTAEIBHOro ceMeHu pasHa 0,8.
Haiitu BeposiTHOCTB TOTO, UTO B30HAeT HE MeHee 700 pOCTKOB KYKYpy3bl.

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

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

6. JluckpeTrHas ciaydaliHas BEJIMYMHA 3a/1aHA 3aKOHOM PACTIPEICICHUS:
X|11.3|116|124 | 132
P05 |01 (02 |02

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

0 “x=0
X

F(X) = 3 0<x<5
1 x>5

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

8. 3anmaHbl cpegHee KBaJpaTHMUECKOE OTKJIOHEHHUE G HOPMAJIbHO-PACIpPEIENIEHHON CilydaiiHON

BEJIMYMHBI X, BEIOOPOYHas cpeansas X, 00beM BhIOOpKH n. HaliTh J10BEpUTEIbHBIE HHTEPBANIBI LIS

OLCHKH HCU3BCCTHOI'O MAaTCMATHYCCKOI'O OKMAaHHA a C SaHaHHOﬁ HaJIEKHOCTBIO ’Y:0,95

c=6 X = 18,61 n=81
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4 CBEJAEHHUS O ®OHJAE OHEHOYHBIX CPEACTB U EI'O COTJIACOBAHUUN

@OHJT OLICHOYHBIX CPEACTB Ui aTTecTallii MO IUCHUIUIMHE «Bpiciias MareMaTHKa»
npescTaBIsieT co00il KOMIIOHEHT OCHOBHOW MpO(eCCHOHATBLHONW 00pa30BaTEIbHOM MPOrpaMMbl
OakamaBpuata 1o  HampaBineHuto  noarotoBkun  08.03.01  CrpomrensctBo  (mpoduiib
TennorazocHa0XeHUE U BEHTUIISAIHA ).

[IpenonaBarenb-pazpadbotunk — Pynenko A.U., k.¢.-m.H., EpmakoBa T.B., K.T.H., JOILIEHT.

@DOHJT OICHOYHBIX CPEICTB PACCMOTPEH W OJ0OpeH H.0. 3aBedyrolnero kadempoi

NPUKIIAQJTHON MAaTeMaTUKU M UH(OPMAITMOHHBIX TEXHOJIOTHHA.

W.o. 3aBenyromero kadeapoii A.U. Pynenko

DoHj OLEHOUYHBIX CpCACTB paCCMOTPCH U 0)106peH MeTO,Z[I/I‘ICCKOﬁ KOMHCCHUEH HHCTUTYTa

NUMTOIC (mpotoxoin Ne 8 ot 26.08.2024 r).

[Ipencenarens metoanveckon komuccun UMTOC e Bers % O.A. benpix
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