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1 PE3YJIBTATbI OCBOEHHMA AUCHHUIIVIMHBI, ITIEPEYHEHDb OIEHOYHBIX
CPEJICTB U KPUTEPUU OINEHUBAHUA

1.1 Pe3ynbTaThl OCBOCHUS JUCHUTIINHBI

Tabmuma 1 — Ilmanupyemble pe3yabTaThl OOYYEHHUS IO IUCIMILIMHE, COOTHECCHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUAMU

KOH 1 HAUMCHOBAHUEC
KOMIICTCHII NN

Jucnunnuna

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

YK-1 CriocobeH oCyIIeCTBIATh
IIOUCK, KDUTUYECKUN aHAIU3 U
CHHTE3 UH(pOpMaIH, TPUMEHSTH
CUCTEMHBIH MOAXO/ 7S pelIeHus
[TOCTABIICHHBIX 3324

OIIK-1 CriocobeH pemath
THUIOBBIC 3a/1a4H
podecCuoHaIbHOMN JeSITEeITbHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX
3aKOHOB MaTEMaTHYECKUX U
€CTCCTBCHHLIX HAYK C
MPUMEHEHHEM HHPOPMAITUOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH

Bricnrag matremaTtuka

3HaTth:
- OCHOBHBIC TIOJOXEHHS BEKTOPHOW U
JIMHEHOU anreOpsl, AHAITUTUYECKOMN

Tre€OMETPHH Ha IJIOCKOCTH U B IPOCTPAHCTBRE;
- OCHOBHBIE  TOHATHA U  METOHBI
(GyHIaMEHTaJIbHBIX pa3le/ioB MaTeMAaTHKH,
HEOOXOIUMBIE UISI OCBOEHHMS HH)KEHEPHBIX
JUCLUTUIVH;

- CcHocoOBbl TIOCTPOCHUS MAaTEeMaTHYECKUX
MOZEJIEH MPOCTEUIINX CUCTEM U MPOLIECCOB B
€CTECTBO3HAHUH U TEXHUKE;

- ¢dyHmameHTanbHbIe (0a30BBIE) TOHATHS WU
OmpejieNieHUs] TEOpUHM  BEpPOSITHOCTEH WU
MaTEeMaTUYeCKON CTaTUCTUKY;

- JIOTUKYy BEpPOSTHOCTHBIX OTHOLICHUH B
HEIETePMUHUPOBAHHBIX YCIOBHSIX;

- OCHOBHBIC MCTOABI TCOPHU BCpOSITHOCTGfI u
MaTeMaTHYeCKOM CTaTUCTUKH, IPUMCHACMBIC
Ul pelIeHUs]  TUIOBBIX  3ajad B
npodecCHOHAIBHON IeATENTbHOCTH;

- OCHOBBI  CTATHCTHYECKOrO  aHaiau3a
MAacCCOBBIX SIBJICHUM.
YmeTh:

- chopMyImpoBaTh MOCTaBJICHHYIO

TeOMETPUYECKYI0 3a/lady B BUJE YpaBHEHHUS
WJIM CUCTEMBI YPABHEHMUI;

- HOJIY4UTh pelIeHHE anredpanyecKoi 3a1aun
ONTUMAJIBHBIM CIIOCO0OM;

- TPUMEHATH METOJbl MaTeMaTUYECKOIrO
aHaqu3a M JpyTUX  pas3fenoB  Kypca
MaTEMaTHKH K PEIICHUIO 3ajady;

- IPOBOJINTH KOHKPETHBIE pacyeThl B paMKax
BBITIOJTHEHHUS AyJUTOPHBIX W JIOMAIIHUX
3aJIaHUM;

- IPUMEHATh MaTEeMaTHYECKHUE METOJbl IpHU
PELICHUN TUIIOBBIX MPO(ECCHOHATIBHBIX 3a1a4
Ha oTpejiefieHNe ONITUMATbHBIX COOTHOIIIEHHH
MapaMeTpoB PA3INIHBIX CUCTEM;

- OCYUIECTBISATH  IOCTaHOBKY
BEPOATHOCTHOT'O COAEP KAHNUS;

- CTPOWUTH AITOPUTM pEUIEHHS KOHKPETHOU
TUMIOBOM  3a/a4d, BBHIOMpATh METOJ €€
pemieHns 1 000CHOBBIBATH CBOW BHIOOD;

- BbIOMpAaTh ONTHMAIBHBI METOJ PELICHHUS
3aJ]a4M, OILICHMBATH IOJIYYEHHBIH pE3yJbTarT,

3a7a4
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Kon n nammenoBaHue
KOMIIETEHIINHI

Hucuurnuna

PesynpTaTer 00yueHuUs (BIaICHUS, YMCHHS H
3HaHUS), COOTHECCHHBIC C KOMIICTCHITUIMU

CTPOUTb  NIPOCTEHIINE  MaTeMaTUYECKUE
MOJIENIM TPUKIATHBIX U MPOPECCHOHANBHBIX
3ajay;

- IONyyaTb BEPOSTHBIE OLIEHKH MCKOMBIX
MapaMeTpoB  HM3y4YaeMbIX IPOLECCOB U
SIBIIEHUH C 33JaHHBIM YPOBHEM 3HAUMMOCTH;

- IOJIb30BAThCS CTaHIAPTHBIMHM IPUEMaMHU
MPOTHO3a COOBITHH W OOMICTIPUHSATHIMHU
TabMMIaMH  KJIACCHYECKUX  CTaHAAPTHBIX
pacnpeneneHuii; OIICHHUBATh YpOBEHB
JIOCTOBEPHOCTHU Pa3HOPOAHBIX

TPyNIl AaHHBIX, ONPEHENATh HEOOXOIUMBIN
o0beM  uCXOmHOH  wWHpOpMAUUU  JUIA
MOJTy4eHHs HaJIe)KHBIX PE3YyIbTAaTOB.
Baaners:

- METOJAaMH pELICHUS OCHOBHBIX 3ajad
TEOPHUHM CHCTEM JIMHEHHBIX YpaBHEHUH,
BEKTOPHOM anreOpel, AHAJIUTUYECKOU
reoMeTpuH;

- HaBBIKAMU MaTEMaTHYECKUX PACUETOB;

- OCHOBHBEIMH  TpueMamMu  00paboTKH
9KCTIEPUMEHTAIBHBIX JaHHBIX;

- METOJaMU IIOCTPOEHHUS MaTeMaTHYeCKOU
MOJIEJIM TUIOBBIX NPO(ecCHOHANBHBIX 33134
u coJepKaTesIbHON HHTEPIPETALNH
MOJTy4YEHHBIX PE3YJIbTaTOB;

- MaT€MaTU4YECKON CHMBOJUKOMN, OCHOBHBIMU
croco0aMHM IMPEACTABICHUS] MaTeMaTHIeCKOM
nHpOpMaITUU (aHAMUTHYECKUM,
rpadMuecKUM, CHMBOJIBHBIM, CIIOBECHBIM H
Ip.), OIpeleNieHneM 00JacTH TMPUMEHEHUS
MaTeMaTHYeCKOro 3HAaHUS K  PELICHHIO
KOHKpPETHOH 3a1a4u;

- HaBBIKAMHU PaOOTHI C TUIOBBIMHU IAKETaMU
MporpaMM  CTAaTUCTHYECKOTO aHaju3a W
00pabOTKN 3KCIIEPUMEHTAIBHBIX JaHHBIX;

- METOAaMU IIOCTPOCHUS] MaTeMaTHYECKUX
MOJIeJe M WX HUCCIIEZOBAaHUS B Pa3IUYHBIX
chepax mnpoheCCHOHANBHON ACITEIBHOCTH,
MaTeMaTHYECKHUMU 3HaHUSIMH, KaK
CTPYKTYPUPOBaHHOM MH(POPMaITUEH.

1.2K OICHOYHBIM CpCACTBAM TCKYLICTO KOHTPOJIA YCIICBACMOCTU OTHOCATCA:

- TCCTOBBIC 3a/IaHUA OTKPBITOTO U 3aKPBITOTO THUIIOB;

- KOHTPOJBHBIC PAOOTHI (JJIs1 OYHON U 3a04HOU PopM 0OyUeHHS).

K oneHouHbsIM cpencTBaM JUisi MPOMEKYTOYHON aTTecTalvu B (hopMe sK3aMeHa OTHOCSTCS

9K3aMCHAIIUOHHBIC 3aJaHUA 110 JUCHUIIIIUHEC, ITPEACTABIICHHBIC B BUIC TCCTOBBIX 3aJlaHui 3aKpPBITOTO

N OTKPLITOI'O TUIIOB.
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1.3 Kputepuu o1ieHKH pe3ybTaTOB OCBOCHUS JUCHMIUTMHBI

VHI/IBepcaanaﬂ CUCTEMA OLICHUBAaHUA PE3YIbTAaTOB O6y‘IeHI/I5[ BKJIFOYAeT B ce0s CHCTEMBEI

OLICHOK: 1) «OTJIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIILHOY; 2) «3aUTEHO»,

«He 3aureHo»; 3) 100 — OaIbHYIO/TIPOLIEHTHYIO CUCTEMY M TPAaBHIO TIEPEeBOAa OICHOK B

nATHOAUTBHYIO cucTeMy (Tabir. 2).

Tabnuma 2 — Cuctema OIeHOK M KPUTEPHUH BBICTABIICHUS OIEHKH

Cucrema 2 3 4 5
OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJO0BJIETBOPUTE | «yI0BJIETBOPHUTEI «XOPOII0Y «OTJIUYHO»
JILHO» bHO»
Kputepuii «He 324YTEHO» «324YTEHO»
1 Cucremuocts u | Obnanaer Obnanaer Obnanaer Obnanaet
TMOJIHOTA 3HAHWI | YaCTUYHBIMU U | MUHUMAJIbHBIM HaOOpOM 3HAHMH, | MOTHOTON 3HAHUH U
B OTHOIIEHUH | Pa3pO3HEHHBIMH HaOOpOM  3HAHWM, | JOCTATOYHBIM VIS | CUCTEMHBIM
H3y4aeMbIX 3HAHUSIMH, KOTOpBIE | HEOOXOAUMBIM JUIS | CHCTEMHOTO B3IJISI0M Ha
00bEeKTOB HE MOXKET Hay4YHO- | CHCTEMHOTO B3I/ Ha | U3y4aeMblil 0OBEKT
KOPPEKTHO B3MJIAA Ha | U3y4yaeMbli
CBSI3BIBATH  MEXKAY | U3y4aeMblil OOBEKT | OOBEKT
coboit (TONBKO
HEKOTOpBIE u3
KOTOPBIX MOXKET
CBS3BIBATE  MEXAY
c000i1)
2 PaboTa ¢ | He B cocrosuuu | Moxer Haiitu | Moxert Haiity, | Moxert HaMTH,
uHpopManuei HaXOAWTb HE00X0IUMYIO HHTEPIPETUPOBAT | CUCTEMaTHU3NPOBAT
HEO0XOIUMYIO WHPOPMALTUIO B|b U|b  HEOOXOIUMYIO
uHpopMaruio, Jnbo | paMKax cUcTeMaTu3upoBa | nHpopmauuio,  a
B COCTOSIHMHM | TIOCTAaBJICHHOM Th HEOOXOOUMYIO | TaKXKe BBISIBUTb
HaXOJWTh OT/EIbHBIE | 3a1a4l UHQOpPMAaIMI0 B | HOBEIE,
¢bparMeHTsl pamkax JIOTIOJTHUTENbHBIE
HHpOpMaIH B MOCTaBJICHHOMN WMCTOYHHUKHU
paMkax 3a1a4u nHpOpPMaLUH B
MOCTaBJICHHOH paMkax
3aza4u IIOCTaBJIEHHOU
3a7auu
3 HayuHoe He w™moxer nenats | B coctosHuu | B cocrossHuu | B COCTOSIHUU
OCMBICJIEHUE HAayYHO KOPPEKTHBIX | OCYHIECTBISATH OCYIIECTBIISTH OCYIIECTBIISTH
H3y4aeMoro BBIBOJIOB 13 | HAy4YHO CHUCTEMATUYECKUM | CUCTEMATHYECKUI U
SIBJIEHUSI, MMEIOIINXCS Y Hero | KOPPEeKTHBII u Hay4YHO | HAy4YHO-
npoiecca, CBEJICHUH, B | aHamu3 KOPPEKTHBIN KOPPEKTHBIN
00beKTa COCTOSTHUH MPEOCTABICHHON | aHaIM3 aHaIMn3
MPOAHAIN3UPOBATH HHpOpMAIUH MIPEIOCTABIEHHON | MPEIOCTaBIEHHON
TOJIBKO ~ HEKOTOpBIE nHpOpPMAaLIUH, WHPOPMAIUH,
U3 HMEIoImMXca Y BOBJICKAET B | BOBJIEKAaeT B
HEro CBEeEHUI HCCIIEIOBaHNE HCCIIEIOBAHNE
HOBBIE HOBBIE

peJeBaHTHbBIE
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Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HeY/IOBJIETBOPUTE | «YAOBJIETBOPUTEJ «XOPOILLO» «OTJIMYHO»
JbHO» bHO»
Kpurepuit «HE 32YTEeHO» «3a4YTEHO»
peeBaHTHBIC MOCTaBICHHOM
3a/ade JaHHBIE 3aave TaHHBIE,
MpEeAJiaracT HOBBIC
pakypchl
MOCTaBJICHHOMN
3a1auu
4 OcBoenne B coctosinuu pemats | B coctossHuu | B cocrosinuu | He Tonpko BiajeeT
CTaHIAPTHBIX TOJNIBKO  (hparMeHTHl | pemarh pemaTh ANTOPUTMOM u
aJITOPUTMOB MOCTaBJICHHOM MOCTaBJICHHBIC MOCTaBJICHHBIC MMOHUMAET ero
pelenust 3a7a4u B | 3a7a4u B | 3amaun OCHOBBI, HO |
HpO(l)eCCI/IOHaJ'II) COOTBETCTBUU COOTBECTCTBUU C | COOTBETCTBHUU C | mpeayiara€tT HOBBIC
HbIX 3a/1a4 3aJaHHbIM 3aJaHHbIM 3aJaHHbIM peuieHusa B paMKax
aITOPUTMOM, HE | alTOPUTMOM ANTOPUTMOM, MOCTaBIICHHON
OCBOMII MMOHUMAET OCHOBHI | 3aJ1auul
TIPEeI0KESHHBII MIPEII0KEHHOT O
AJIrOpUTM, aJIroputMa
JIOITYCKAET OIIMOKH

1.4 OuenuBaHue TECTOBBIX 3aJaHUI 3aKPBHITOTO TUIA OCYHIECTBISETCS MO0 CUCTEME 3a4TeHO/

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

OTBGTOB) WJIN TATHOAIIIEHOM CHCTEME (OI.[CHKa «HCYIOBJICTBOPUTCIIBHO» - MCHCC 40 % IMPaBUJIBHBIX

OTBCTOB, OLICHKA «YAOBJICTBOPUTCIILHO» - OT 41 a0 60 % MMPpaBUJIBHBIX OTBETOB; OLICHKA «XOpOoIIo» -

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

TecToBrie 3amaHus OTKPBITOI'O THUIIA OLCHUBAIOTCA IO CHUCTEME «3a4TeHO/ HE 3aYTECHO.

OI_ICHI/IBaCTCH BCPHOCTH OTBCTA I10 CYHICCTBY BOIIPOCA, IIPHU 3TOM HC YUUTBIBACTCA MOPAIOK CJIIOB B

CJIOBOCOYCTAHUU, BEPHOCTDH OKOanHHﬁ, naaciKu.

2 OIEHOYHBIE CPEJCTBA [JS TEKYIIEH M TPOMEXYTOYHOM

ATTECTAIIMA

VYK-1 CnocobeH ocCymecTBISTh MOUCK, KPUTHUECKUH aHaliu3 U CHHTE3 HH(OpMAaIUH,

MMPUMCHATH CHUCTEMHBIH MoAXOJ AJId pCUHICHUA ITOCTAaBJICHHBIX 3a/1a4

TecToBbIE 3aIaHNA OTKPBLITOI0 THIIA:

1. laast Mmatpuriel A=(0 2

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

Orser: -1

1 2 1
-1|,B
2 -1 -2

1 2 1
=10 2 -1
2 -1 0
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1 7 -1
2. Ompenemurens 0 —4 5 | pasen:
0 3 -5

OtBert: 5

3. lns cucTeMbl TMHEHHBIX YpaBHEHUH
3y—x=2
X+5y=4

TJIaBHBIN ONpEECTUTENb A paBeH:

OrsBer: -8

4. Ilns BektopoB d = {2,1, 3} u b= {—1,5, 3} moxyns pazHOCTH |51 — 5| paBeH:
OtsBer: S

5. Bextopsl @ = 4T+ AJ + 5k u b = AT + 2j — 6k B3auMHO TIepHeHAUKYIAPHBI IIPH 3HAYEHUH A,
paBHOM:

OTtBert: 5

6. lansl BexTopel a = {—2, y, 1}, b= {3,—1, 2}. Ecim u3zBectHO, uTO @ L b, To KOOpJIMHATA Y
Oyner paBHa:

Orser: -4

2 2
X
7. YpaBHEHHE IIMIICA C LIEHTPOM B Haudajle KOOPAMHAT UMEET BHUJ =T y? =1, Torga ee Manas

IMOJIyOCh paBHa:

OTtBeT: 3

y+5 z-7 L x+2 y
6 3

x—1 zZ+5
8. 3HaueHue o, TPH KOTOPOM TpsiMbIe [y i = —— OPTOTOHAIBHBI
- a
ApYT Apyry, paBHO:

OTtBer: 2

2x54+4x*+3x2+41

ABCH:
x6+5x5—4x p

9. penen lim
X—00

OTtBert: 0
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sinéx
10. ITpenen lim —— paBeH:
p A x—0 tg3x p

OtBer: 2

11. F(x) — nepoo6pasnas qns yakuuu f(x) = 9" 11In9, rorna pasnocts F(2)—F(1)
paBHa:

OtBer: 8

12. nomaap KpUBONMHEWHON Tpanenuu D

;-'\'-"

paBHa:

OTtBert: 2/3

13. IMnomaae KPUBOJIMHEWHON TpaTNSINK, OTPAaHNYCHHOW JTMHUSMH: Y = xz,, x=1,x=2uocsm0 Ox,
paBHa:

Beeoume snemenmapnyto opoow

OTtBet: 7/3

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

OTtBer: 6

15. MuHuManbHbIN KOPEHb XapaKTEPUCTUYECKOTO YpaBHEHHUs U1 1 depeHnanbHoro
ypaBHenus Y —5Yy’ +6Y =0 pasen:

OTtBeT:2
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3 3 3 3
16. JIns psana 5+ " + P + E-I_' .. OTHOIIEHHE CEAbMOro 4YjIeHa psla K BOCBMOMY WIEHY psna

paBHO:

OtBer: 2

1
17. B oGnactp ompexneneHus (YHKIHUU JABYX HNEPEMEHHBIX U = Nre HE BXoIsAT TOYKH,

xZ+y2—4
JICKAIIIME Ha OKPYXHOCTH C paIliyCOM, paBHbIM:

OtBer: 2

TecToBbIE 3a/IaHUS 3AKPLITOI0 THIIA:

18. JlaHbI BEKTOPHI:

—

C_i = {3J_1I 1}' b = {21 11 O};
¢=1{4,-1,-2}, d ={1,-1, 1},
f={2-1,-2}, t={4 1, 1}.

BepHbIM sBIIsI€TCS YTBEPKIACHUE:!

1.d-b=5¢-d=5
2.¢-d=5, f-t=5
3.d-b=5,f-t=5
4.4-b=-5

19. Tpu Toukn M1(X1;Y1;21), M2(X2;Y2;22) 1 M3(X3;Y3;Z3) npuHaiexar miockoCTH:

X—X%X Y=V Z—Zz
L) X2 =Xy Y2—V1 Z3—2Z1| =0
m n p
224+242=0
a b c
X—=X1 Y—Y1 Z—12;
3.1 X2—=X1 Y2—Y1 Z2—Z1( =0
m n P

4. Ax+By+Cz=0

20. YcTraHoBUTE COOTBETCTBUE 3HAYCHHM IIpCaCIIOB:
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IIpenen 3HaueHue
1 ] sin x a
lim,_,
2 ] sin2 x o
lim,_ ,o——
3 ] sin3 x B
lim, ,o——
4 ] sin4 x r
lim, ,o——
OTtBet: 1B,22,30,4r
X =2t + 3t7, :
21. JInst pyHkuuu 5 5 TPOM3BOMHAs y (X) paBHa
y=t"+2t".

1y'(x) = 2t
2.y'(x) = 2t + 6t2
3y'(x) =2+6t

4y'(x)=t

22. IluddepeHnnanbHbBIM ypaBHEHHEM C Pa3AesSIONIMMUCS TIEPEMEHHBIMU SIBIISIETCS:

1Ly +2xy=x3+1
2. (e** + y)dy + ye**dx =0
3.y(e*+4)dy +e*dx =0

4.xy’=m

23. YacTHBIM pemeHreM qudQepeHnaIbHOro ypaBHEHUS

xy' = 2y — X, yIOBICTBOPSIONIAM HadaIbHBIM yeiaoBusiM Y(1) = 3, sBisieTcst pyHKIUS:

lLy=x(x+2)
2.y=x3x+1)
3 y=x(2x+1)
4.y=x(4x+1)
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OIIK-1 Cnioco6eH pemiaTh TUIIOBBIE 3aa4K MPO(GEeCCHOHATBHOMN IeITeIbHOCTH HAa OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB MaTeMAaTUYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM HHPOPMAIIMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOT I

TecTOBbIE 3aIaHNA OTKPBLITOIO THIIA:

24. imeeTtcst 5 TOpOI0B, KAKIBINA M3 KOTOPBIX COSTMHEH C KKBIM MOPCKUM ITYTEM, HE TIPOXOISIIIIUM
yepe3 ocTalibHbIe Topoaa. O0I1ee KOJIMUYeCTBO MOPCKUX MyTel paBHO:

OtBet:10

25. 13 nmpomexytka [0; 2] Hayraa BeIOMpaeTcs aBa 4nciia. BepoaTHOCTh TOro, 4To MX cymMMa OoJIbIle
2, paBHa:

Bseoume uucno

OTtser: 0,5

26. B nopty u3 20 cymoB 4 ceiinepa u 16 TpayiepoB. BeposTHOCTH yCIENTHOTO yjoBa I HUX
cooTBeTcTBEeHHO paBHbI 0,9 u 0,65. BeposTHOCTH TOrO, YTO Hayraj BbIOPAHHOE CYIHO IMOIYYHUT
YCIICLIHBIN yIIOB, paBHA:

Beeoume snemenmapnyo opoow

OTtBet:7/10

27. Ciy4aiiHasi BENMYMHBI X, pacrpenesneHa paBHOMepHO B mHTepBajie (1; 13), Torna yucioBbie
XapaKTePUCTHKH €€, COOTBETCTBeHHO, paBHbl: M(X)=__ , D(X)=__ .

Beeoume 06a uucna uepes 3anamyro, 6e3 npobenos

OtBer. 7,12

28. CnyyaiiHas BennuMHa X 3a7aHa GyHKLMEH pacrpeieneHus:

0 npux<-1
3x 3 1
FIX)=<—+— -l<x<—,
(x) Lt .
1
1 npu Xx>=.
PR3

BCpO}ITHOCTB TOr'0, 4YTO B PpE3YyJIbTATC UCIIBITAHUA X momazer B HHTCPBAJI (O, —),

paBHa:

Beeoume snemenmapnyo opoow
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OTtBet: 1/4

2
. .. 1 _ (x—161)
29. TIIOTHOCTH pacmlpeaeIeH st HOPMAIbHOM CITy4aifHOW BeqMurHbI 3a1ana f(x) = =t 7

TOorga €¢ HCHTpaJ'IBHBIfI MOMCHT BTOPOT'O IIOPsSAKa paBCH:

OTtBet: 16

30. 3a/aHO CTATHCTHYECKOE PACHpEIeeHHE BEIOOPKH 00beMa N = Y n;:

x, |1]2]34

BriOopouHoe cpeiHee X, 3HAYCHHE PABHO:

OTtBer: 3

31. U3 rerepaibHON COBOKYITHOCTH M3BJeUeHa BEIOOpKa 00bema n =200, MOJUTOH YacTOT KOTOPOi
UMEeT BUJI:

",

......................

v

M
on
—
P
—
4
—
1
-

Toraa oTHOCHTENBbHAS YacTOTa BAPUAHTHI X2=8 paBHA:
OtBet: 0,31

32. VHTepBasibHas OIEHKA MAaTEMAaTHYECKOTO OXHUJAHUS HOPMAJbHO  PpaCIpeIesIEHHOTO
KOJIMYECTBEHHOTO npu3Haka (8,4; 9,2). BeibopouHoe cpefHee paBHO:

OTtBert: 8,8

33. CymMma 10BEpHUTEIbHON BEPOSITHOCTH U YPOBHS 3HAUMMOCTH paBHa:

OTtBer. 1

34. HpI/I IMPOBEPKEC CTATUCTUUCCKUX THIIOTE3 OIIMOKa poaa COCTOUT B TOM,

YTOOBI OTBEPrHYTh MPABUIIbHYIO HYJIEBYIO TUIIOTE3Y.
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Beeoume yucno
Otser: 1
35. Jlns anbrepHaTUBHOUN TUIIOTE36I Hi: @ # 20 kpuTHYecKas 001acTh UMEET BHI:

OTBeT: ABYCTOPOHHSIA (IBYCTOPOHHMIA)

36. B MS Excel mst moricka 10BEpUTEIBHOTO HHTEPBAA JJIsl CPEAHEr0 TeHepaIbHOM
COBOKYITHOCTH C HOPMAJIBHBIM pacIpe/ie]IcHUeM Ha OCHOBE YPOBHSI 3HAYMMOCTH, BBIOOPOYHOTO
CpPEeIHero M 00beMa BEIOOPKH MCTOIB3YIOT (PYHKITHIO: 0

Beeoume ums ¢ynxyuu (pycck.)

OtBer: JOBEPUT.HOPM

37. B Mathcad paBHOMepHO pacnpeie/ieHHOE CitydaitHoe 9rucio Mexay 0 X TeHepupyeT GyHKITHsI
_(x)

Otser: rnd

TecToBbIE 33aJaHUA 3aAKPbLITOI0 THIIA:

38. ®opmyna MOJTHOW BEPOSITHOCTH UMEET BU/L:
1. P(A) = Xi- P(H;) - P(A/H))

2. P(A) =C'p™q™™™

3. P(A) = XL P(4)

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

39. ®opmyna bepHynnu umeeT BUI:
1
LAk) =—ok), g=1-p
k
2. Py(l) = TE- e
3.Py(k) = Cip“q™ ™", q=1-p

1 (k-
4. By (k) :EQ(_TTH«:)’ q=1-p

40. B 3akone pacnpenenenus Ilyaccona miast pacuera BepOSTHOCTEH 3HAUeHUH ciyyailHOM
BeIMYMHBI X TPUMEHSIOT popmyiy:
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1.P(X=m)=%lem
om 1

2.P(X=m)=%e
)’m

3.P(X=m)=%e

4. P(X=m) = i—me‘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

3209HOU (hopM 0OyUeHUs).
OYHASA ®OPMA
KOHTPOJIBHAS PABOTA Nel

1. BeruuciauTs onpeaenuTeb

2 0 -2 4
1 6 -1 5
8 4 12 -4
0 4 16 5

2. BoruucnuTh Npou3BeeHIE MAaTPHI]

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

3. Pemiuth cucteMy TUHEHHBIX ypaBHEeHUH Tpems MeTogamu: 1) mo popmynam Kpamepa; 2)
MeTOoJI0M 0OpaTHOI MaTpullbl; 3) MmeTogoM ["aycca.

2X—y—z7=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-q,b=p+2q; [p|=5]d=4,(p"a)=7/4.
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5. Kommutanapss! 11 BeKTOpsl a,b u C:

a={1-2,6},b={L01,c={2-617}

6. Jlana npsimas 2x+3y+4 = 0. CocTaBUTh YpaBHEHHUE IPAMOM, MPOXOAsMICH uepe3 Touky Mo(2; 1):

napasulesibHO JaHHON NMPSMOW; NEPHEHIUKYISIPHO K TaHHOW MPsIMOM.

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

8. YCcTaHOBUTH, KaKUE U3 CICAYIOIIUX Hap MPSMbIX MEePIICHIUKYISIPHBI:
DN3x-y+5=0,x+3y—-1=0;
2)3x-4y+1=0,4x-3y +7=0.

9. Touka A(2; -5) sBAsIETCSA BEPUIMHON KBaapara, OJHa U3 CTOPOH KOTOPOTO JIEKHUT Ha MPAMOU

x - 2y - 7= 0. BeruucnuTh miIomaas 3Toro KBajapara.

KOHTPOJIBHAS PABOTA Ne2

1. BeruucinuTh npeiesbl:

2 —3x
1. lim 2x2 Tox -3 , 4 1im(x+ 4)
=33x" +10x + 3 o\ x4 8
3 2
2 lim 3x3 5)&72 +2 ; liml_ cos 8x
e dxT +5x° —x Tas0 32
2 J—
3. lim x +x-—12

3 Jx -2 —4-x

2. HaiiTi mpon3BOIHBIE 3aJTaHHBIX ()YHKITHHA.

X+3

a) y=ctg’ .y, dy =2
) y=clg'— 71 Y.y
6) xy = Insin(x + y);
. .ot 1+t
B) y=(sinX)'”; 1) x=sin’—, y=—_.
) y=(sinx) ) 3 Y=

3. Borancuts npubmmkenno f(L05), ecmm f () =%,

4. Hamucath ypaBHEHHE KacaTelIbHON M HOpMaiM K TMHUU Y = IN X B Touke X, =1.

1
5. Pemuts, ncronb3yst mpasmio Jlomurams: lim(e™ + x)*.
X—0
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6. Bbrunciautb UHTErpaibl:

1 dx 5) I1+Inxdx, 5 I(arcsinx)2+1

s O i

2. BBIYMCIuTh UHTETPAJIBI:

x dx

a) [(x=7)sinxdx, 6) I\/S—T .

7. BBIUMCIUTH UHTETPA:

I x2 —3x—12
x(x—4)(x-3)
8. BBI‘II/ICJ'II/ITB HNHTCI" paJ'IBIZ

a)j dx 6)_[\/)(2_1

CosX +2sinx+3° X

dx

dx.

9. PemmTs ypasHenus:
1. (xy? +x)dx+ (y+ x°y)dy =0.
2. 2x%y' —4xy —y* =0.
3. xy' —4y =x%Jy.
4. %dx+(3y2 +Inx)dy =0.

5 xy"—y' =0.

6. y'—8y' +12y =—-65c0s4xX.

KOHTPOJIBHAS PABOTA Ne3

dx

1. HaliTu BepOSTHOCTH TOTO, YTO COOBITHE A TOSBISETCA B 5 HCIBITAHUAX HE MEHee 2 pasa,

BEPOATHOCTH coObITHS p=0,3.

2. B tupe 5 pyxeit. BepostHocts nonananus 0,5; 0,6; 0,7; 0,8; 0,9. Haittu p nonaganus npu ogJHOM

BBICTPCJIC, €CIIU PYIKbBE 6epeTc;1 Haynauy.



OOHJI OLHEHOYHBIX CPEACTB 16

3. BeposTHOCTH TOro, 4TO CTPEJIOK MPH OJAHOM BBICTpesie momagaeT B muieHb p=0,3. CTpenok
npousBel 3 BbicTpena. HallTu BeposTHOCTD p TOTO, 4TO Bee 3 BBICTpENa 1ajiu MonagaHue.

4.. BbIUMCIATHh BEPOATHOCTH TOTO, YTO MPH MPOU3BOJILHOM PA30MEHHUU KOJIOABI U3 52 KapT Ha 2
MOJIOBUHBI B KXJI0M U3 HUX OKaxeTcs 1o 13 uepHbIX U 13 KpacHbBIX KapT.

5. llpennpusarue usrorosisier 95% wuznenuil craHgapTHbIX, 86% K3 HUX- nepBoro copra. Haiitu

BEPOATHOCTH TOI'O, UTO B3ATOC HayJdaudy U3CIINEC OKAXKCTCA IIEPBOTO COpPTA.

6. JluckperHas ciaydaiiHas BEIMUUHA 331aHAa 3aKOHOM paclpeaeIeHus
X6 (9 |15 |16
P106|01(02|01

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

7. CnyqaﬁHaﬂ BelIMYMHA X 3aJlaHa MJIOTHOCTHIO pacipeaciiICHus

Jﬂ,ec:m-:c =0,
f(x)=qcosx,ectu-0< x <,

0,ecnu-x= 7.

Haiiti ¢pynkumio pacpeeneHus u NoCTPOUTh UX rpaduku.

8. B xoze nmpoBeeHNs SKCIIEPUMEHTOB MOYYEH CIeIYIOmUi Ha0op JaHHBIX IJIs YKa3aHHBIX HUXKE
BapraHTOB. COCTaBUTh MHTEPBAJIbHBII BapUALlMOHHBIA psJl, ONPEAEIUTh CPEIHIOI BHIOOPOUYHYIO,
BbIOOPOYHYIO IUCHEPCHIO, CPETHEE KBApaTHUECKOe OTKIOHEHHE BbIOOpKH. Hailtn Mmoay n menuany
MHTEPBAJILHOIO BapualMoHHOro psana. Haittm 95% noBepuTenbHbI HMHTEpBAN UIsi MCTHHHOIO
cpenHero 3HadeHust. [locTpouTh rucTorpaMMy OTHOCUTEIBHBIX YACTOT.

17,210,618917,514,6 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

15,416,9 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 13,912,915,517,0 12,7 16,4 14,8

15,316,4 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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3AOYHASA ®OPMA
KOHTPOJIBHAS PABOTA Nel

1. Naner BekTopsl a( &, A, d; ), b( blb2 b3 ), ¢(C,C,C3); m d( dld 2d3 ) B HEKOTOpOM 0Oasuce.

[TokazaTh, 4TO BEKTOPHI &, b, C 00pa3yroT 0a3uc U HaAWTH KOOPAUMHATHI BekTopa d B 3TOM Oasuce ¢
nomotnsio popmyi Kpamepa. a (1;2;3), b (-1;3;2), ¢(7;-3;5), d(6;10;17).

2. JIaHbl KOOPJIMHATHI BEPIIMH MTUPAMUIbI A A A A Haiitu

1) nmuny pedpa A1 A ; 2)yroi Mexy pedpamu A1 A2 u A1 A ; 3) yroa Mexay pedpom

A1A4 Y TPaHbIO AiAZ A3 ; 4) TuTomaAkL TpaHu AiAZ A3 ;

5) o0bem nupamMubl; 6) ypaBHEHUS TIPSIMON A1 A ; 7) ypaBHEHHE IIJIOCKOCTH AiA2 A3 ; 8)

YPaBHEHUS BBICOTBI, OITYIIEHHON U3 BEPIINHBI A4 Ha TpaHb AiA2 A3 . Cnenatp ueprex.

A 425, A 0772, A 0:27), A, (1:50).

3. CocTaBuTh ypaBHEHHE MPSAMOI MPOXO/IAIICH Yepe3 IEHTP OKPYKHOCTH
2 2 2 . 2 y2
(X—xo) + (y— yO) =R’ nepnenaukynspHo 0HOW M3 ACHMIITOT THUIIEPOOITBI Lz _J 1.

b2

QD

2

2 2 2
X_Y
— — = EA R R
(x=2) +(y=3) =9, 355
4. lana cucrema JIMHEHHBIX ypaBHEHUI

Qu Xt A Xot Az X5 = 0
a21 Xl + a22 XZ + a23 XS = b2
a31 Xl + a32 XZ + a33 X3 = b3
I[OKaBaTb €€ COBMCCTHOCTb U peIJ_II/ITL I[BYMSI CHOCO6aMI/I2 1) METOAOM Faycca; 2) 3aIlIncaTb CI/ICTeMy

B MaTpUUYHON (hOpME U PELIUTh €€ CPEeICTBAMU MATPUYHOTO UCUUCIICHHUS, IPH 3TOM IPaBUIBHOCTD
BBIUMCJIEHHS] 0OpaTHOM MaTpUIIbl IPOBEPUTD, UCTIOIb3YsI MATPUYHOE YMHOKEHHE.

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

5. Haiitu coOcTBEeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO Mpeodpa3oBaHus,
3aJJaHHOTO B HEKOTOpPOM 0azuce marpuueit 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—w T 5X X—>00

i 3x% —5x 21"
- lim— 7 0. ||m{l+ }

2. Haiitu npon3BoaHbIe 3aJaHHBIX (PYHKLINH.

5 y_ctgx3+ln4x
j 0) VBX+1

a) y:(Sx _T+2

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

ntg (X) = 5x.
X
dy d?%y
3. Haittu i —I[Jm (GyHKIUH 3aJaHHBIX TapaMETPUYECKHU:

x=cos(§), y=1t-—sint.

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

pe3yNbTaThl UCCIEI0BAaHUS, TOCTPOUTH TpaduK.

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

e T(Xy)=xy® —2x%y +2y*,

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

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

x2+4+5x— 6
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A
nXx
7. Beraucauts no popmyine Heiorona — JleliOHMIa onpeeeHHbII HHTerpaj _[ —dx .
X
3

3. Berurcauth miomaas GUrypsl, orpaHuYeHHOM mapaboaoi

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

8.Haiitu ob1ee pemenue qudpepeHnaIbHOro ypaBHeHUs

!
y — 4xy = X ¥ 4acTHOE PENIEHKE, YIOBJIETBOPSIONIEE 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

xm 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 — XoTs Obl 0AMH HE TOTPeOyeT peMOHTA.

4. Tlocaxxeno 900 ceMsH KyKypy3bl. BeposTHOCTH mpopacTaHus OTAEIBHOro ceMeHu pasHa 0,8.
Haiitu BeposTHOCTB TOTO, 4TO B30MAET 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

Haiitn 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

Haiitu muddepenunansuyro dynxmuro f(x), Haittu 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-PACHpPEIENIEHHON CilydaiiHON

BEJIMYMHBI X, BEIOOPOYHas cpeausas X, o0beM BhIOOpKH n. HaliTh 10BEpUTEIbHBIE HHTEPBANIBI LIS

OLCHKH HCU3BCCTHOI'O MATCMATHYCCKOI'O OKMJAaHHA a C SaﬂaHHOﬁ HaJIEKHOCTBIO ’Y:0,95

c=6 X = 18,61 n=81
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4 CBEAEHHUSA O ®OHJE ONEHOYHBIX CPEJACTB U EI'O COTJIACOBAHUHA

@OoH/T OIEHOYHBIX CPEACTB JUIsl aTTECTallid IO IUCUUIUIMHE «BpIcmias mareMaTHkay
npecTaBIsieT co00il KOMIIOHEHT OCHOBHOM MNpPO(EecCHOHAIbHON 00pa30BaTeNbHON IMPOrpaMMBbI
OakanmaBpuaTta 1o HampasieHHo noarotoBku 35.03.09 IIpomslinmenHoe peiO0I0BCTBO (MPOhHIIb
[{udpoBbIe TEXHOIOTHH POMBIILICHHOTO PHIOOJIOBCTBA).

[IpenonaBarenb-pazpadorunk — Pyaenko A.W., k.¢.-M.H.

@DOHJT OIICHOYHBIX CPEICTB PACCMOTPEH W OJ00OpeH u.0. 3aBedyroinero kadempoit

NPUKIIAQJTHON MAaTeMaTUKU M UH(OPMAITMOHHBIX TEXHOJIOTHHA.

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

@oHI OUEHOYHBIX CPEACTB PACCMOTPEH M OJOOpeH 3aBeayIoIMM  Kadenpoi
IIPOMBIIIJIEHHOT'O PHIOOJIOBCTBA

3aBenyromnuii kadeapoit / /’/ A.A. Henoctyn

@DOH/JT OIICHOYHBIX CPEJICTB PACCMOTPEH U OJ00PEH METOJAMYECKON KOMHUCCHEH WHCTHTYTa

pPBIOOTIOBCTBA U aKBaKyJIbTYpHI (TpoToko Ne 6 ot 28.08.2024 1).
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