ABTOHOMHA I HEKOMMEPYECKA SI OPTAHU3ALIS BBICIIIETO OBPA3OBAHUS
CAMAPCKUI1 VHUBEPCUTET F'OCYIAPCTBEHHOI'O YIIPABJIEHUS
«MEXIYHAPOJIHBII THCTUTYT PBIHKA»

VYTBEPXJIAIO
[IpopekTop no yuebHo# pabore u
KauecTBy 00pazoBaHUs

H. A. lonrosa

16 ampenst 2025 1.

®OH/J]I OHEHOYHBIX CPEACTB ANCLHUITIJIMHBI

JAUCKPETHAS MATEMATHUKA

Harpasinenue noaroToBKu: 09.03.03 IlpuknanHas uHpopmMaTuka
[Tpodune moAroToBKU: KopnioparuBHbie HH(MOpPMAIIMOHHBIE CHCTEMBI
Kpanudukanus: OaxayiaBp
dopma o0yueHus: OYHasl, OUHO-3a04Has
I'on Hauana MOArOTOBKH: 2025

Camapa

2025



1. OHEHOYHBIE CPEJICTBA, COOTHECEHHBIE C IIJIAHUPYEMbBIMHU
PE3YJIBTATAMU OBYYEHUA ITO AMCHUIIJIMHE

Kon u HanmenoBanue | Kojg m HaumeHoBaHue Pe3yabrarhl Buja arrecranuu u
KOMIIeTEHIIUH HHIHKATOpPA 00y4yeHHs 110 OIIEHOYHBIX CPECTB
AOCTHIKEHUSI AUCHHILTAHE
KOMIeTEeHIIN U
OIIK-1. Ciocoben OIIK-1.1-1. OIIK-1.1-1.3-1. 3naet | Tekyuuit KOHTPOJIb:
NPUMEHSTh [TpuMeHsIeT METOABI | OCHOBHBIE METOJIbI TECTOBBIC 3aJJaHHS,
€CTeCTBEHHOHAYYHBIC | MaTEMAaTUYCCKOTO MaTeMaTHYECKOTO pac4érHo-
U OOIEMH)KEHEPHBIC | aHAIM3a U aHam3a u rpadudeckue padoThl,
3HAHUS, METO/IBI MO/ICJIMPOBAHUS B MOJICITUPOBAHHSI KOHTpPOJIbHAs paboTa
MaTeMaTHYECKOTO npoeCCUOHATBLHON [TpomexyTrounas
pod OINK-1.4-1.Y-1. POMEXYT
aHaM3a u JCSITeIbHOCTH arTeCTalus:
YMeer npuMeHsITh
MO/JICIIMPOBAHMUS, KOHTPOJILHOE 33JIJaHHE
METO/IbI
TEOPETUYECKOTO U
MaTeMaTHYECKOTO
IKCIEPUMEHTATIBHOTO
aHaIM3a u
UCCIICIOBaHUS B
. MO/JICIIMPOBAHUS B
npodeCcCHOHAILHON .
pohecCUOHATTLHOM
JeSITeIIbHOCTH
JeSITeIIbHOCTH
OIIK-1.1-2. OIIK-1.1-2.3-1. 3Haer

[Tpumensier MeTOIBI
TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO
HUCCJICIOBAHUS B
npodeccuoHaNbHOM
JCSITeTbHOCTH

OCHOBHBIC MCTO/bI
TCOPECTUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HUCCICIOBaHUA

OIIK-1.1-2.V-1.
YMeeT NpUMEHATh
OCHOBHBIE METO/1bI
TEOPETUYECKOT0 U
9KCIIEPUMEHTAILHOTO
VICCIIEZIOBAHHUS B
npodecCuoHaNTbHON
JESTENBHOCTH




2. OHEHOYHBIE CPEJICTBA JUJIA TEKYHIEI'O KOHTPOJIA

2.1 3apaHus JJIA TeKyIero KOHTPOoJIst

KOHTPOJILHAS PABOTA Nel « QJIEMEHTBI TEOPUU MHOKECTB»

Buiopare BCE npaBuiibHbIe 0TBeThI (00JIb111€ OHOTO).

(a>b) )
Nel. OtHolieHME «OBITH 00JILINIE» HAa MHOKECTBE JeHCTBUTEJLHBIX YHCeJl
ABJISAETCH

a) CHMMETPUYHBIM 0) TpaH3UTUBHBIM

B) aHTUPE(IEKCUBHBIM I') pe(IEeKCUBHBIM

Ne2. HaHO MHOXXCECTBO = {1‘2‘{3‘4}} . UcTuHHBIMU YTBCPKACHUAMMU SABIISIFOTCA. . .

n3eX 6 BrcX o Bdye X o 2te x

(@]

Ne3. & - OKpeCTHOCTh TOUKH (Uncia)™ — 0 voser MIPUHAJUIEKATh MHOKECTBY
o 2) (-21]~ [-1;2) 5 LD (-2:0)
B) [- 2:1]\ [0; 2) r) (—1;2)‘1(—2;[]]

Briopars OIVTH npaBunibHbIN OTBET
Ned4. B rpynne 15 crynenToB. Torma 4ucio cnoco00B BbIIEJTUTH ABYX YYACTHUKOB B
caMoynpasJjieHHe: OIHOro 1Jisl paKyJbTeTa, IPyroro 1Jisi yHUBepcUTeTa, paBHO

a) 29 6) 210 B) 225 r) 30

Ne5 Yucno BCeBO3MOXKHBIX CIIOCOOOB, KOTOPBIMU MOKHO BBIOpATh U3 8 pa3iIMyHbIX YU€OHUKOB 5,
PABHO ...

a) 40 6) 336 B) 28 )56
Ne6 MmeeTcst Tpu TpyIIbl CTYJEHTOB: B IEPBOi 23 4esloBeK, BO BTOpoi 20 4eIOBEK, B TPEThEH

16 uenoBek. KoinuecTBo cmoco6oB BeIOOpa TPOHKH CTYACHTOB, B KOTOPOI! 110 OHOMY CTY/IEHTY
13 KaXJ0W IPYIIIbI PaBHO ...

3amaHusga HA COOTBETCTBHE

Ne7 VcranoBute cooTBETCTBUE MEXKIY ITapoii MHOKECTB A 1 B 1 X nexapToBbIM
MIPOU3BEICHUEM AxE

1. A :{yrx} " B :{3."4."5}



2. A :{_}’_..JC} u B:{4'~5'~3}
3. A :{y."x} u B:{3*5*4}

2 {302,404 2.5),(x,3),(x,4),(x,5))

5) a0 p.5).(5.3),(x.4),(x,5),(x,3)}
5) L3 )(05).(.4).(x.3).(x.5),(x.4)}
F) {(3-.};)~(4~y)-(5' _}").(3..-?:).. (4' I).(S.I)}

H){(4_~_}’),(5,_}’)5(35}’),(4,1:),(5,3:), (3*I)}

C={xEN:x—

Ne8. JlaHo MHOKECTBO kparHo 4, * = [2,8]}

Haiitu cooTBeTcTBHE MCKAY HUM U MHOKCCTBOM, 3aIaHHBIM ICPCUUCIICHUEM 3JICMCHTOB!
o a4l

6) )

) {0.4,5}

r){— 4,-2+/2, 242, 4}

e) #. 8§

KOHTPOJIBHAS PABOTA Ne2 « JIEMEHTBI MATEMATUYECKON
JIOTUKWN»

O0pasen BapuanTa

3ananue BapuaHThl 0TBETOB

Kakue u3 cneayromux npeanoKeHui aBIstoTCs 1.A; 2.A,bBI' 3. AB,I'; 4.5B,I
BBICKA3bIBAHHUSMU !

A) Mocksa — cronuua Poccuun

Bb)CrynenT MexaHMKO-MaTEeMaTHIE€CKOTO
YHUBEPCUTETA

B)Kucnopon-ras I')JIyna ectb ciytHuk Mapca




YcTaHOBUTE KaKUe U3 BBICKAa3bIBAHUI B
CIIEYIOIIUX Mapax ABISAIOTCA OTPULAHUSAMU IPYT
Apyra.

A) «d<5» «5<4»

b) «Tpeyronsuuk ABC sBisieTcst
npsimoyroibHbeIM» «Tpeyronsauk ABC siBisiercs
TYIOYTOJIbHBIM»

B) «HarypanbHoe uncio N- ueTHo»
«Harypanbnao uncno N-HedeTHO»

1.A).B)
2.B)

3. A),B);
4.A),B),B).

3anuImTe ¢ ITOMOIIBLI0 CHMBOJIOB
MaTeMaTHYeCKOM JIOTUKH CIICTYIOIICe
BBICKA3bIBAHUE: «UMCJI0 X HEYETHOE H JIEJIUTCA
Ha 3»

I'ne a-yucno x HeuéTHOo, b-yncio X neaurces Ha 3

1.aAb: 2avb.3avbh. 4 avh.

Haﬁ,[[I/ITC JIOTUYCCKHEC 3HAYCHUS X U 'Y, IIpU
KOTOPBIX BBIIIOJHACTCA PABECHCTBO!:

1-x)—> y=0.

1.x=1, y=0; 2.x=0, y=1; 3.x=0, y=0;
4. x=1, y=1.

Onpezenute JIOrHYeCKOe 3HaYeHHE GopMyt:
A)X—>yv(Xay), mpux=1,y=1
b) x—>Yy

1.A) 1, B)0; 2.A)0, B)1;
3.A) 1, B)1; 4.A)0, B)0

[Ipeobpazyiite Gopmymy,
WCTIONB3YsI OCHOBHBIC 3aKOHBI SKBHBaJICHTHOCTH:

XAYVYV(XAY)

> -
< X X

Vv
A
A

<<

[Ipusectu cnenyrouryro Gopmyny k JHO u KHO
Xv(yAz)

1XV(YAZ)-TH®; XAYAZ-KHD

2. XV(YAZ)-OHD; (XVY) A(XVZ)-
KH®

3. XA(YAZ)-THD; (XV Y)A(XVZ)-
KH®;

4. XV (YAZ)-THD; (XVY)A(YVI)-
KHO.

Bricka3bIBaHHE TO

1. JIro6oe nmpeanoxeHne, UMEIOIEE CMbLI
2. Takoe yTBep»KIeHUE, O KOTOPOM MOXHO
CYIIUTh UCTUHHO OHO WJIU JIOXKHO;

3. ToNBKO CIIpaBeAJINBOE YTBEPKICHHE

4. JIro6oe npeoxKeHue.

[ToCTPOUTH TU3BIOHKTHBHYIO HOpMaJIbHYI0 hopMy 6yreoit hyukmun @ = T (X, Y ,2), mo

Ta0IUIlE €€ 3HAUYCHUH:

X u u u u
Y u u a1 a
I u J u n
O u u 1 1

/)
u
u
/)

R R
NSRS
N NN

Kpurtepun u mkajia oneHKH ayluTOPHOMH KOHTPOJIbHON padoThl B BUJe Ha0opa 3a1a4




DJIeMEeHTBhI U 3TaNbl
MaxkcumanbHbIe
BbIIIOJIHCHUS IHoka3zaresn
5 0aJlIbI
KOHTPOJIbHOH padoThl
IIpaBuJIbHOCTDH U [IpaBunbHbIN BEIOOP (OPMYIT U METOJOB 5
MOJIHOTA PellleHUsl | PELICHUs.
3alaHui 5
OTtcyrcTBHE OHMIMOOK B BEIYHCICHUSX
O6ocHOBaHUE BbIOOpA 5
O6ocHOBaHME BRIOPAHHBIX METOMOB U BHIBOJIOB
MaTeMaTH4Y€eCKOro
10 33/IaHHUIO.
HHCTPYMEHTapusi
Hroro 15

Kontponphass pabora oueHuBaercss mo 15 OamipHOM ImKane, Oauibl MEPEBOASTCS B
OLICHKH YCIIEBAEMOCTH CJICAYIOIIMM 00pa3oMm:
* 0-6 6amnoB — «2»;
* 7-10 6amioB — «3».
* 11-13 GamioB — «4».

2.2. PacueTHo-Tpauyeckue padoThl M0 TUCHUIJINHE

PACYETHO-TPA®UUYECKAS PABOTA «I'PA®BI B MOJIEJIAAX ONITUMU3ALIAN
3aganue:
1.[lns Monenu ceTd KOMMYHUKAIMH B BUJIe HEOPUEHTUPOBAHHOTO, HATPY>KEHHOTO Ha pedpax
rpada
1.1. CocTaBUTh MaTpULIbl CMEKHOCTH U NHIUACHTHOCTH
1.2. 1306pa3uTh U OLIEHUTh BCE OCTOBBI HAUMEHBIIETO Beca
2. W3 panHoro rpacga crenars oprpad, BBeJCHHEM HarpaBleHHH CBA3el 13 BepIIUHBI | B
BepwinHy 7. [lpenmnonaras, yTo nomyyeHHbIN oprpad, HarpykKeHHbIN Ha pedpax , IpeACTaBIIsIeT
ceTeBoil rpaduk paboT ¢ U3BECTHBIMH MPOAOIDKUTEIBHOCTIMH PadoT, TOCTPOUTD
raMHJIBTOHOBO JIEPEBO U ONPEAEIUTh KPUTHUECKUI MMyTh JIsl CETEBOro rpaguka pador.




Bapuantsl rpagos k pacueTHo-rpadguyeckoii padore

Kpurepun u mkagna oueHku BoinosiHenusi PI'P

MakcumanbHoOe
Kpurepun
KOJIMY€eCTBO 0aJ1J10B
[Ipu BBIMOTHEHUH 3aIaHUIT TIPUBOMSITCS BEPHbIE OCHOBHBIE 6 6aioB

TEOPETUYECKHE MOJOKEHUS U (POPMYIIBI

IIpaBUIBLHO BBINIOJIHEHBI PACYEThI 6 6amioB




[IpaBunapHO OCTPOEHBI TpadUKU 6 6aioB

OdopmiteHre cOOTBETCTBYET 00pa3ity 2 OamioB

HNroro BepHO BBINOJHEHHOE 3a/laHNE 20 6asuIoB

PacuetHo-rpaduueckas pabora omneHuBaerca mno 20 OaTbHOW IIKaje, OayuIbl
MIEPEBOMAATCS B OIICHKH yCIIEBAEMOCTH CIIEAYIOITIM 00pa3oM:
* 0-9 6amnoB — «2»;
* 10-14 6amnoB — «3».
* 15-18 6ammoB — «4».
* 19-20 6amnoB — «5».

METOJUYECKUE YKA3AHUS K BBIIIOJHEHUIO

PT'P «I'padbl B MOIENAX ONTUMU3ALIAN
Yacts 1.
HeopuentupoBannslii rpag

dl. — d2

1 2 3 1) f2) (3
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1.1. Marpuiia CMEXHOCTH Marpuna HHIIUJEHTHOCTH
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1.2. OcTOoBBI HAUMEHBIIIETO BEca
d1-2 | d1-4 | d3-5 | d4-5 | d4-6 | d6-7

S
10

1.3. JIns Tabmuiel paccTostauit u3 1 — |

Marpuia BecoB pedep

Marpuna paccTostHul

1 2 3 4 5 6 7

1 2 3 4 5 6 7

=1

o0 o0 o o o o©

2 2 5 i=2

6

1/0 2 o 1 oo o 5

2|2 0 4 © o oo ®

3l 4 0 5 2 o o

4/1 o 5 0 1 1 5

5/ o 2 1 0 3 w
6|l o o 1 3 0 3
7/5 o oo 5 o 3 0

=6
2
2

4) Mz=min{ co;2+4}
Ms=min{2;2+ o}
Me=min{2;2+ o}

=2
=1

min{ oco;0+ o0 }=c0
Ms=min{ co;0+1}

M3=

2) My=min{ c0;0+2}



Mzs=min{ co;0+c0}=c0
Me=min{ co;0+ 0 }=c0
M;=min{ co0;0+5}=5

3) My=min{2;1+ o0 }=2
Msz=min{ co;1+ o0 }=c0
Mz=min{ co;1+1}=2
Me=min{ co;1+1}=2
M;=min{5;1+c0}=5

OtBet: S;p=2 12
813:6 123
814:1 1—4

M;=min{5;2+ 0 }=5

5) M3z=min{6;2+ 0 }=6
Me=min{2;2+3}=2
M;=min{5;2+ o0 }=5

6) Ms=min{6;2+c0}=6
M;=min{5;2+ o0 }=5

7) M;=min{6;5+c0}=6

815:2 1—4—5

Si6=2 1—-4—6

817:5 1-7



Yacts 2
OpueHTupoBaHHBIN Tpad s ceTeBOro rpaduka padbot

2 4
DD
1 5
5 2
) 1
1
V4 - v
(0 )e—(5)
3 3
2.1. Tabnuna paccTosiHUI
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1/0 2 o 1 oo o 5 0 © o o w o o©|i=1
2l0c 0 4 oo o o ® 2 ©o 1 o o 5|i=4
3| o 0 5 2 w o 2 2 2 51]i=2
4l 0o o 0 1 1 6 2 2 5]i=5
5/c0c 0 o o 0 3 o 6 2 5]i=6
6| o © o o 0 o 6 5(1=7
7|0 © oo 5 o 3 0 6 i=3
2)My=min{ c0;0+2}=2 4)M3=min{ ;2+4}=6
Msz=min{ c0;0+c0}=00 M5=min{2;2+ }=2
Mz=min{ c0;0+1}=1 M6=min{2;2+ }=2
Ms=min{ c0;0+o0}=00 M7=min{5;2+ }=5
Me=min{ c0;0+c0}=00
M;=min{ c0;0+5}=5
5)M3=min{6;2+ }=6
3)M,=min{2;1+ 00 }=2 M6=min{2;2+3}=2
Msz=min{co;1+c0}=00 M7=min{5;2+ }=5
Mz=min{ co;1+1}=2
Me=min{ co;1+1}=2 6)M3=min{6;2+ }=6
M;=min{5;1+00}=5 M7=min{5;2+ }=5
Oteer: S;;=2 12 7)M7=min{6;5+ }=6
Si3=6 15253 S15=2 1—-4->5
Si=1 14 S16=2 1—-4—6

S17=5 17

["'amMmunbTOHOBO JIepeBO
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Kputnueckas padora (¢ HanbGosbmmmu 3arparamu) To=12

[Tpumep pe3epBOB BpeMeHH Ha 2-X ayrax rpaga



A

Kputnueckas padora - 12 en.
CyIIecTBYIOT CIIEYIONINE PE3EPBHI:
1) pabora 1-4 peseps -10 en.
2) pabota 4-6 peseps -1 ex.



3. OHEHOYHBIE CPEJICTBA JIJISI IPOMEXKXYTOYHOM ATTECTAIIUA

3.1. BaHK KOHTPOJIbHBIX 3aIaHUI

1. (OIIK-1. 1-1) IpounTaiiTe TEKCT U 3aNMIINTE PA3BEPHYTHI 000CHOBAHHBII 0TBET

IIaTe 00pa3noB TOBapOB HY)KHO pAacCTaBUTb Ha JIMHEWHOW BUTPUHE BBICTaBKU
npoaykuud. C TOYKM 3peHUs] KOMOMHATOPUKH HAWAMTE KOJIUYECTBO BO3MOXHBIX BapHAaHTOB
paccTaHOBKH 00pa3IoB

2. (OIIK-1. H-2) IlpounTaiiTe TEKCT, BbI0epHTEe NMPABUJIbHBbIH OTBET M 3amMIIATE
apryMeHTbl, 000CHOBBIBAIOIINE BLIOOP OTBETA

Otnen pexyiaMbl OpraHU3aluy UIMEET CPECTBA HAa pa3MeEIeHNEe peKIaMbl Tosibko Ha 10 caiitax

u3 15 nonynspusix. Kakyro ¢popmyny KoMOMHATOPUKY HA/I0 UCIOIb30BATh JJISl OLIEHKH

KOJIMYECTBA CITOCOOOB CITydallHOTO 0TOOpa CAalUTOB ISl pa3MEIICHUS OOBSBICHHM.

A. Pa3menienue ¢ moBTopamMu

b. Pa3zmenienue 6e3 moBTOpOB

B. Coueranue ¢ noBropamu

I'. Coueranue 0e3 MoBTOPOB

3. (OIIK-1. 1-1) IpounTaiiTe TEKCT U 3alIMIINTE Pa3BePHYTHIii 000CHOBAHHBIIT OTBET
Jns rpada, mpeacTaBIeHHOIO Ha PUCYHKe, HalIuTe HaukpaT4allMid MmyTh M3 BEpUIMHBI 1 B
BEpIIUHY 5. 3aHUIINTE COOTBETCTBYIOIIMM MapIIpyT

2 4
1 (:) > 3
1
5
5
1
- v

2

3
3.2. Kiiloun K KOHTPOJILHBIM 3a1aHUSIM
Howmep 3aganus Bepurblii oTBET
1 120.
Juist penienust 3aa4u npuMeHseTcsi popmyna mepectaHoBOK P=n! 1¥2*3%4%5=
120
2 I'. Caiitbl 1OMWKHBI OBITH pa3HbIe, HE BaYKEH MOPSIOK PACCHUIKH — 3TO MOHITHE
KOMOMHAIIMY - coueTaHue 06e3 NOBTOPOB
3 nyTh 2, MapupyT 145
MapuipyT — nocjie10BaTenbHOCTh BepiinH. Haukparuaiiuii no ;yinHe 0yTh -
cyMMa e ayr 1+1=2  depes Bepmnsbl MapmpyTa 1, 4, 5




IIIkaJia M KPUTEPUH OLICHKH TEKYIIEero TeCTUPOBAHNSA

Yuciao MNPpaBUJIBHBIX OTBETOB

Onenka

90-100% mpaBUIBHBIX OTBETOB

O1LEeHKa «OTIUYHOY

70-89% mpaBUILHBIX OTBETOB

OrneHka «xopoIo»

50-69% npaBUIBHBIX OTBETOB

Onenka «YyOOBJICTBOPUTEIIBHO»

Menee 50% npaBHIIbHBIX OTBETOB

Onenka CHEYOAOBJICTBOPUTCIHEHO




