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AHHOTaHI/IH K JTUCIHHITIIMHEC

Ha3zesanue oucyuniunot

[IporpamMmMupoBaHue JUCKPETHBIX CTPYKTYP

Hanpaenenue noocomoexu
(cneyuanbHoCmy)

09.03.01 MuadopmaTrka v BEIYHCTUTEIIbHAS TEXHUKA

Hanpasnennocmo
(npochunv/npoepamma/cneyuanuzayus)

ABTOMaTI/I3I/IpOBaHHBI€ CHUCTCMbI

nH(OpMAaIIUU U YIIPaBJICHUS

o0paboTku

Mecmo oucyuniumol

brok 1. Iucuunnmasl (Mogynn) O0si3aTenpHas 4acTh.

Tpyooemxocms (3.e. / uacwl)

5/180

Lenv uzyuenus oucyuniunbol

O3HAKOMJICHHE C MAaTEMAaTUYECKHMH METOJaMH
paboThI ¢ 00BEKTAMHU AUCKPETHOM MPUPOJIBI

Komnemenyuu, gpopmupyemvie 6
pe3yivmame 0C80eHUs. OUCYUNTUHDBI

OIIK-1 CiocobeH npuMeHSTh €CTECTBEHHOHAYYHbIS
1 OOIICHH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOTo aHallu3a U MOJIEIUPOBaHUS,
TEOPETHYECKOTO U KCIIEPUMEHTATIHLHOTO
MCCJIEIOBaHMsI B MPOPECCHOHANBHOMN €ITEIbHOCTH.

Cooeporcanue oucyuniunsl (OCHOBHbBIE
pasoeinvl u memot)

Teopust MHOXKECTB
Matematuueckas JJOruka 1 anredpa BbICKa3bIBaHUN
JIuckpeTHbIe MOJIeNI TEOPUH rpadoB

Dopma npomedncymouHou
ammecmayuu

DK3aMeH




1. Heau u 3axa4u AUCHUNITHHBI:

eablo npenogaBaHus JUCIUILUIUHBI SABISICTCS

O3HakoMIJIEHHE C MaTeMaTHYeCKUMU MeToJlaMu pPabOThl € OO0BEKTaMU
JTUCKPETHOMN MPUPOJIBI.

3agauM TMCUMIUINHEL

—IPUOOPETEHUE TEOPETUUECKUX 3HAHUN 10 METOJaM TEOPHUH MHOXECTB,
MaTeMaTHYECKOH JIOTUKH U TEOPUH rpados;

—MpHOOpETEHNE YMEHUW pEeIIeHUsl MPHUKIAJHbIX 3a/lad C HCIOJIb30BaHUEM
MOJEIINPOBAHUS AUCKPETHBIX CTPYKTYD;

—IPUOOpPETEHNE HABBIKOB MCIOJIb30BAaHUS CPEICTB IPOTrPAMMUPOBAHMS MPU
pEeLIeHUH 3a7a4 METOJAaMU AUCKPETHOW MAaTEMATHKHU.

2. Ilnanupyemble pe3yabTaThl 00y4eHUs

B pesyapTaTe OCBOCHMSI IUCHUILIMHBI Yy CTYICHTAa JOJDKHBI OBITh
chopMUPOBaHBI

3HaHus1, NpuodpeTaeMblie B X0/1€ 0CBOEHHUS TUCITUIIJIMHBI

Ne i/ 3HaHus

1 MGTOIIBI TCOPHUH MHOKCCTB

2 MGTOIIBI MaTEMaTUYE€CKOM JJOTUKU U aJ'II‘€6pBI BBICKA3bIBaHUM

3 MeTtonbl Teopuu rpadoB

YMCHI/IH, npnoﬁpeTaeMme B X0J¢ 0OCBOCHUA JUCIIUIIJINHBI

Ne i/ YmMmenust

1 Pemenre npukiiaiHbIX 33724 C UCIOJIb30BAHUEM MOACIUPOBAHUS
JIUCKPETHBIX CTPYKTYP

HaBbiku, npuoOperaemMbie B X0/1¢ 0CBOCHUSA TUCIHUILIIMHBI

Ne i/t Hasbiku

1 Hcnonp30BaHne CpeICTB MPOrpaMMUAPOBAHNS TIPU PEIICHUH 33124
METOJAMHU TUCKPETHON MAaTEMATHKHU

KOMHeTeHHI/IH, HpnoﬁpeTaeMble B X0/J1¢ OCBOCHUA JUCHHHUIIJINHBI

Komnerennun HNuauxkaropsl 3HaHHA Ymenust |HaBbiku
OIIK-1 Cnocoben OIIK-1.1. 3HaTh: OCHOBEI 1,2,3 - -
MIPUMEHSATD MaTeMaTuKu, QU3HNKH,
€CTECTBEHHOHAYYHbIC U | BBIUUCIUTEIbHON TEXHUKU U
00IIenHKEHEPHBIE IPOTrpaMMHUPOBAHUS
3HaHUS, METOJIBI OIIK-1.2. YMerb: pemath - 1 -
MaTeMaTU4eCKOro CTaHJapTHBIC
aHaau3a u npodeccuoHaNbHBIC 3a/1a4H C
MOJICIIUPOBAHUS, MIpUMEHEHUEM
TEOPETUUECKOTO U €CTeCTBEHHOHAYYHBIX H 00111e-

AKCTIEPUMEHTAIBHOTO WH)KEHEPHBIX 3HAHHM, METOIOB
HCCIICAOBAHUS B MaTEMaTHYECKOIr0 aHalIn3a 1
MOJICIIUPOBAHUS




npo¢ecCuOHATBHON OIIK-1.3. Bnanets: HaBbIKaMH - - 1
JeSTeIbHOCTH TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO
UCCJICIOBaHMS O0OBEKTOB
npodeCCHOHATBLHON
JIESITEIIBHOCTH

3. MecTto pucuumiauHbl B cTpykrype OOII

JlucoumiarHa OTHOCUTCS K 00s3aTelbHOM dacTh bioka 1 «/lucourinHb
(momynu)» OOIL.

JlucuuruinHa u3ydaercs Ha 1 Kkypce Bo 2 cemecTpe.

N3yuenne AuCHUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX, YMCHHUSX W HaBBIKaX,
MOJTYYEHHBIX TP OCBOCHUU JUCHUIUIUH (MOyJIeH):

NudopmaTtuka, mporpaMMupoBaHUE.

[lepeuenb mocienyOMUX AUCIHUIIIUH (MOYJIEH), AJisl KOTOPBIX HEOOXOIUMBI
3HAHMS, YMEHHS M HaBBIKM, (OPMHpPYEMBbIE€ JIaHHOM Yy4eOHON IUCHMILUIMHON
(Momymnem):

MaremaTuyeckas JIOTUKa U T€OpHsl alrOpUTMOB, [IporpaMMHast MHXXEHeEpHs,
OOBEKTHO-OPUEHTUPOBAHHOE NporpaMMupoBaHue, KoMibloTepHble BBIUUCIECHNUS,
HHTepHeT-IporpaMMupoBanue, Moael U METO/bl AaHAJIN3a IPOEKTHBIX PELICHUH,
Certm wu  TenekomMMyHuKanud, CHCTeMBI  HCKYCCTBEHHOI'O  HMHTEJUIEKTA,
Hexnaccuyeckue sioruku (Teopust IPUHATHS PELICHUR ).

4, CTpyKTypa u cofep:KaHue TUCUUIIINHBI
4.1 Crpykrypa IHCUMILUIHHbI
Paszmen g PacnpeneneHue TpyI0eMKOCTH pasjena
m
Ng ,I[I/IC(II_IDI;I)EJI'\I/II/;HLI. § E:( g (B yacax) mo BuAaM y4eOHOW pabOTHI Coneprane ]
. 5 oo S CaMOCTOSATENLHOM
/1 | MPOMEXYTOUHOMN o = 3
[ @) paboTsI
aTTeCcTaluu 3 KOHTAaKTHAast CPC
(no cemecmpam) M JIeK np | Jab KUA
1 2 3 4 5 6 7 8 10 11
1 Teopus 24 2 4 4 - - 16 N3yuyenune marepuana.
MHOKECTB
MaremaTtHueckas 40 2 12 8 - - 20 N3ydenue matepuaa.
2 | noruka u anrebpa
BBICKA3bIBAHUM
JuckpeTHsie 80 2 16 4 16 - 44 IIpocmoTtp BHAEO.
3 | Mozmenu teopun W3yuenune matepuana.
rpadoB
DK3aMeH 36 2 - - - 0,4 35,6 DK3aMeH BBICTaBIAETCSA
0 COBOKYITHOCTH
Pe3yIBTaTOB TEKYIIETO
KOHTPOJIS
yCIIEeBaEMOCTH
Hroro: 180 32 16 16 0,4 115,6




4.2 Coaep:xkanue pasgeqoB Kypca u  (opMupyeMbIX B HHX
KOMIIeTeH Uil
Konnl
Ne Paszpgen KOMIETeHUHH | 5 | v oo | Hapbicn ®opma
n/m AUCHMILTUHBI u KOHTPOJIs
HHIHKATOPOB
1 Teopust MHOXKECTB OIlK-1.1, 1.2, 1 1 1 TecTupoBanue.
1.3 3amura

MPaKTUYECKOU
paboTHI.

2 Maremaruueckas OIIK-1.1, 1.2, 2 1 1 TecTupoBanue.
JIoTHKa U anredpa 1.3 3amuTa
BBbICKa3bIBaHUI PAaKTUYECKUX

pabor

3 JuckperHbie OIlK-1.1, 1.2, 3 1 1 TecTupoBanue,
MOJICTTH TEOPHUH 1.3 3amuTa
rpa¢os PaKTUYECKUX

U
71a00paTOPHBIX
pabor
4.3 HaumeHoBaHUe TeM JIEKIM, HX cOepKaHUe U 00bEM B Hacax
Ne Ne paznena 5 Tpynoem-
e o — HanmeHoBaHMe JIeKU M KOCTh
(4ac)
1. 1 Teopust MHOkecTB. JlnarpamMmmsl Diiniepa-BeHHa. 4
Onepauuu HaJ MHOXKECTBAMU. 3aKOHBI alreOpbl
MHOYECTB.
2. 2 OcHOBHbIE IOHATHS MaTEMaTHYECKOM JIOTUKH. 12
Jlornueckue QyHKIMHU. 3aKOHBI OYII€BOIl aareopsl.
CrieruanibHbIe Pa3IOKEHUS JTOTHYSCKUX (QYHKIINH.
MunnMuzanus norudeckux GyHkuuid. Teopema o
¢yHKIIMOHaIbHOU nosHOTE. [IprMeps! GyHKIIMOHATIBHO
MOJHBIX 0a3uCOB. MUHUMU3AIMSI HEIOIHOCTHIO
OTpeeNeHHbIX (QYHKIHII.
CoBMecTHasi MUHUMU3AIMS] JIOTHYECKUX (DYHKIIMH.
3. 3 OcHoBHbI€ IOHATHA TeopuH rpados. Tumsl rpados. 16
Crioco6s! npenctaBienus rpados. ['eHepanus ciyyaitHbIX
rpados. 3agaua o kparyaiiieM nyTy Ha rpade. 3agada o
MOKMCKE MUHUMAJIBHOTO OCTOBHOTO JiepeBa B rpade.
3aaya o MOMCKE albTEpPHATUBHBIX KpaTualIuxX MyTei B
rpage. O6xox rpada B mmpuny. [louck nytu ¢
HaMMEHBIINM YHCIIOM TTOCPETHUKOB. LIeHTp,
abCOIOTHBIN LIEHTp U MenuaHa rpada. 3ajada o
HauOoJIbIIeNH TPOyCKHON criocobHOoCTH rpada. O6xox
rpada B rinyouny. Ilonck CUIbHBIX KOMIOHEHT rpada u
noctpoenue kKouaeHncanuu. O6xox rpada B ryOuHy.
[Townck »iinepoBa 1ukia B rpade.
Bcero 32




4.4 HauMeHoBaHHMe TeM NPAKTUYECKUX 3aHATHI, UX cOJep:KaHHE U

00BbEeM B Yacax

Tpynoem-
Ne Ne paznena PyA
HaumeHoBaHHe MPAKTHYECKHUX PaboT KOCTh
n/n | AMCHUILIMHBI
(4ac)
1. 1 Teopust MHOXKECTB 4
2. 2 3aKkoHbI OyIeBOil anredpsl 2
3. 2 MuHUMH3AITUS JTOTHYECKUX ()YHKITHI 4
4, 2 CoBMecTHas MUHIMH3AIUS JIOTHYECKUX (PYHKIIHIA 2
5. 3 Kparuaiimuit nyts B rpade. CHIIbHBIE KOMITOHEHTBI 4
rpada.
6. 3 IleHTp, aOCONMIOTHBIN IIEHTP U MeauaHa rpada 2
Bcero 16

4.5 HaumeHoBaHHe TeM Ja00pPATOPHBIX paldoT, MX COAEPKAHHE H

00BeM B Yacax

Ne | Ne paznena HanmenoBanue 1200paTOpHBIX padoT Tpynoem-
n/n | THCHUTIAHBI KOCTh
(4ac)
1. 3 PaspaboTtka quckpeTHbIX Mojelel rpados Ha Python 8
2. 3 Peanu3zanus anroputMoB Teopun rpados Ha Python 8
Bcero 16
5. O].[CHO‘-IHLIC MaTepuaJbl I TEKYIIET0 KOHTPOJA YCIIEBACMOCTH

H HpOMeH(yTOqHOﬁ arreCTalmm 10 IMCIMIIJINHE

JUJ1st KOHTPOJIS pe3yJIbTaTOB OCBOCHHUSI TUCUUILIIMHBI IIPOBOISITCS -

— TECTUPOBAHUE:!

1. Teopusi MHOKECTB.

2. MaTeMaTtnyeckas JJOTUKa U aJiredpa BHICKa3bIBAaHUM.

3. uckpeTrHbie Mojienu Teopun rpados.

— 3aIUTHI JIJAOOPATOPHBIX PaAOOT:

JIP Nel. Pa3paboTka AMCKpETHBIX Mojienei rpados Ha Python.

JIP Ne2. Peanu3arust aaroputMoB Teopuu rpados Ha Python.

— 3aIIUTHI MPAKTHIECKUX PadOT:

ITP Nel. Teopusi MHOXKECTB.

[TP Neo2. 3akoHbI OyneBOil anreOpsl.

[TP Ne3. Munumu3auus J1Oru4ecKux (QyHKIMM.

[TP Ne4. CoBMecTHass MUHUMH3ALUS JTOTHYECKUX (QYHKIIHM.

ITP No5. Kparuaiimuii nyTs B rpade. CuiibHbIE KOMIOHEHTHI Ipada.
[TP Ne6. Llentp, aOCOMOTHBIN IIEHTP U MeauaHa rpada.

— HK3aMEH.

[IpumeuaHue: oLleHOYHbIE MaTepHalibl IPUBEACHBI B IPUIIOKEHUH K paboueit

nporpamMme JUCHUILINHBI.

HpOMe)KYTO‘IHa}I arTecranus 110 u”ToraM OCBOCHMA AU CHUIIIMHBI — OK3aMCH.



6. Y4yeOHo-MeTOAUYeckOoe M HHpopManumoHHoe  olecrnevyeHue
AUCHUNIHHBI:
a) OCHOBHAas JIUTeparypa:

1. bepexnoit, B. B. Jluckpernas maremaTuka: ydeOHOoe mocobue / B. B.
bepexnoi, A. B. I[lanomnnkoB. — CraBponoiib: Ceepo-KaBkasckuii
benepanpubiii yauBepcutet, 2016. — 199 ¢. — TekcT: aneKTpOHHBIN //
OnexkTpoHHo-OubanoTeyHass cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/69380.html. — Pexum poctyma: mns
ABTOPU3HUP. MTOJIB30BATEIICH.

2. Poroga, H. B. Jluckpernas matemaTuka: yueoHoe nmocooue / H. B. Poroga.
o Camapa: [ToBomxckumn rOCyJapCTBEHHBIN YHUBEPCUTET
TeleKoMMyHUKauuidi u wuHpopmatuku, 2017. — 143 c. — Tekcr:
AJIEKTPOHHEIN // DnexkTpoHHO-0nbmoTednas cucrema [IPR BOOKS: [caiiT].
— URL.: https://www.iprbookshop.ru/75372.html. — Pesxxum goctyna: mis
aBTOPU3UP. MOJIH30BATEICH.

3. bepumrerin, T. B. Ilpaktukym mo JUCKpETHOW MaTeMaTuke: ydeOHOe
nocobue / T. B. bepumrreiin, T. B. XpamoBa. — HoBocubupck: Cubupckuit
rOCyJIapCTBEHHBIA YHUBEPCUTET TEICKOMMYHHUKAIUA W HMHPOPMATUKH,

2014. — 131 c. — TekcT: 2JIEKTPOHHBINA // DJAEKTPOHHO-OMOIMOTEUHAS
cHUcTeEMa IPR BOOKS: [caitT]. — URL.:
https://www.iprbookshop.ru/55492.html. — Pexum gocryma: mis

aBTOPU3HUP. MTOJIB30BATEIICH.
0) 10MOJIHUTEILHAS JIUTepaTypa:

4. Hextaps, M. U. [IuckpetrHas maremaTuka: ydueOHoe mocobue / M. W.
Hextsipp. — 3-¢ m3a. — MockBa: HHTepHeT-YHHBEpCUTET
Nudopmanmonnsix Texnonoruit (MHTYUT), Ait [lu Ap Meaua, 2020. —
181 c. — ISBN 978-5-4497-0549-5. — Tekct: »NEKTPOHHBIN //
DnekTpoHHo-OnbamoTeuyHass cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/94851.html. — Pexum gocryma: mist
ABTOPU3HUP. MOJIb30BATEIICH.

5. Maremaruka. [luckpernas maremaruka: yueonuk / B. @. 3onotyxun, B. B.
Onpmanckuii, C. B. MaptembsiHOB [u Ap.]|. — PoctoB-Ha-Jlony: UHCTUTYT
BoaHoro Tpancnopra umenu I'.5. CenoBa — dunman «I'ocynapcTBeHHbIN
MOpCKOHW yHHBepcuTeT nMeHn aamupana @.d. Ymrakosay, 2016. — 129 c.
— Texkcr: snexkTpoHHBI // DnekTpoHHO-OMOIMOTeuHasi cuctema IPR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/57348.html. —
Pexxum noctyna: st aBTOpU3HUP. MOJIb30BATENEH.

B) METOANYECKHE YKAZAHMS:

6. CmupnHoB B.A. COopHUK 3aaHMil 1711 BBIIOJIHEHUS MPAKTHYECKUX padboT
no gucuuiuinae "lIporpaMMupoBaHre JUCKPETHBIX CTPYKTYP'. BOTKMHCK.
Borkunckuii punuan VxI'TY umenun M.T. Kanamnaukosa, 2021. - 15 c.

7. CMHpHOB B.A. JlaGopaTopHbie ~ pabOTHI 1o JTUCUUTLUINHE
«IIporpaMMHupOBaHNE AUCKPETHBIX CTPYKTYp». OJIEKTPOHHBIM Kypc B
cucreme 3iekTpoHHoro ooyuyenus MoxI'TY umenn M.T. KanamnukoBa. —
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https://www.iprbookshop.ru/75372.html
https://www.iprbookshop.ru/55492.html
https://www.iprbookshop.ru/94851.html
https://www.iprbookshop.ru/57348.html

URL: https://ee.istu.ru/course/view.php?id=4646. — Pexxum mocrtyma: Juist
aBTOPU3UP. MOJIH30BATENEH.

8. Meroaunueckue ykazanus «OdopmieHrue KOHTPOIbHBIX paboT, pedeparos,
KypCOBBIX pPabOT © TMPOEKTOB, OTYETOB MO TMPAKTHKE, BBITYCKHBIX
KBaMPUKaUOHHBIX padboT». CocraButenu: A.JO. Ypazbaxtuna, P.M.
bakupo, B.A. CmupHOB [DnekTpoHHBIM pecypc]. Pexum npocryna:
http://vfistu.ru/images/files/docs/metodichka po_oformleniu_v3.pdf

9. YueOHO-MeTOAMYECKOE TMMOCOOME TO OpraHu3aIlid CaMOCTOSATEIbHOMN
pabotel oOyuatomuxcs. CocrtaButenu: E.B. UymakoBa, P.M. Bakupos
[D51eKTpOHHBI pecypc]. Pexum JOCTYyTIA:
http://www.vfistu.ru/images/files/docs/metorg_po_sam_rabote.pdf

r) IepeYeHb pecypcoB HHPOPMANMOHHO-KOMMYHUKAIIMOHHOW CeTH

HNuTepHer:

1. DIIeKTPOHHO-0MOIMOTEUHAS cucTema IPRBooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks.

2. HanmonanpHas snexkrponHas oubdanoreka — http://H306.pd.

3. Muposas mudpoast 6ubmmoreka — http://www.wdl.org/ru/.

4, MexayHaponHbiii uHACKC HaydyHoro nutupoBanusi Web of Science —

http://webofscience.com.

S. Hayunas AJIEKTPOHHAS oubmoTeka eLIBRARY.RU —
https://elibrary.ru/defaultx.asp.

Zl) JUICH3UOHHOC H CBOﬁOJIHO pacnpocrpanssieMoe IMnporpamMmmHoOcE

o0ecreueHue:
1. Microsoft Excel 2016.

2. IDLE Python.
7. MaTtepuajbHO-TEXHHYECKOE o0ecneueHrue T CIUNJIMHbI:
1. JIEeKITMOHHBIE 3aHITHSL.

VYyeOHbIe ayAUTOPUH ISl JICKITMOHHBIX 3aHITHI YKOMIUIEKTOBaHBI MEOEIBIO
Y TEXHUYECKUMHU CPEJICTBAMH OOYUECHHUS, CITYXKAITUMU JIJIs IPEACTaBICHUS y4eOHOM
uHdopMaIuu 60JIBIION ayAUTOPUH (MIPOEKTOP, SIKPaH, KOMIBIOTEP/HOYTOYK).

2. [IpakTyeckue 3aHITHSI.

Y4eOHble ayIUTOPUU [JS TMPAKTUYECKUX 3aHITHA  yKOMILJICKTOBAHBI
CHEIUAIN3UPOBAHHON MeOeNbl0 M TEXHUYECKHMMH CpPEJICTBAMH  OOy4YEHHs
(IpoeKTop, dKpaH, KOMIBIOTEP/HOYTOYK).

3. JlabopaTopHbIe pabOTHI.

Jlns  71a00paTOpHBIX 3aHATUNA HWCHONB3YETCS ayIUTOPHS, OCHAIICHHAs
ClIeyIoImnM 000pyI0BaHNEM: HHTEPAKTUBHASI IOCKA, KOMITBIOTEPHI.

4, CamocrosiTenpHas padoTa.

[Tomerenust aie CaMOCTOSATENbHON pabOThl OCHAIIEHBI KOMIIBIOTEPHOM
TEXHUKON C BO3MOKHOCTBHIO TOMKIIOUYECHHS K cetn «HTepHeT» M JOCTYyrmoM K
AJIEKTPOHHON HH(OpMaImoHHo-o0pa3oBaTenbHol cpene VOkI'TY umenn M.T.
Kanamuukosa:
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http://vfistu.ru/images/files/docs/metodichka_po_oformleniu_v3.pdf
http://www.vfistu.ru/images/files/docs/metorg_po_sam_rabote.pdf
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://нэб.рф/
http://www.wdl.org/ru/
http://webofscience.com/
https://elibrary.ru/defaultx.asp

- oubmmorexka BO kI TY umenn M.T. Kanamaukosa (anpec: 427430,
r. Borkunck, yi. [llysanosa, 1. 1);

[Ipu HeoOxoaumocTu paboyas MporpaMma JAUCHUILUIMHBI (MOIYJSI) MOXKET
OBITH aanTHUpPOBaHa JJisi 0oOecredyeHnsi 00pa30BaTEIbHOIO MPOIeCca WHBAIMIOB U
JIMI] C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMU 3/I0POBbs, B TOM 4YHCIIE ISl O0y4eHHUs ¢
MPUMEHEHUEM JIMCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJMOTUW. [ 3Toro
TpeOyeTcs 3asBICHHE CTYACHTa (€ro 3aKOHHOTO MPEICTABUTENS) U 3aKIIOYCHHE
MICUXO0JIOTO-MeAuKO-Tiearornueckoit komuccuu (ITMIIK).
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Jlucr corsiacopanus padoyeil nporpaMmMsl JUCHUILIMHBI (MOAYJISA) HA
Y4eOHBIil roj

Pabouas mporpamMma mucturuinHbl «lIporpaMmmupoBaHue AMCKPETHBIX CTPYKTYP»
10 HAITPABJICHUIO MTOATOTOBKH
09.03.01 — MadopmaTrka U BEIYUCIUTEIbHAS TEXHUKA

no npoduiIo «ABTOMAaTU3UPOBAHHBIE CHUCTEMBI 00paOOTKM HHMOpMaUu u
YIPABJICHUS

COTJIACOBaHA Ha BEJICHHE Y4eOHOTO mpolecca B y4eOHOM TOJTy:

«Coznacosano»:
Yueonouii 3aeedyrowuii kageopoti,
200 omeemcmeentou 3a PITJ{

(noonucws u dama)

2021 - 2022

2022 — 2023

2023 — 2024

2024 — 2025
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MUHOBPHAYKHM POCCHUN
Botkunckuii punuan
benepalibHOro rocyAapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO
YUpexIACHUS BBICIIETO 00pa3oBaHus
«MxeBCckuil ToCy1apCTBEHHBIN TeXHUYECKUI yHUBEpcuTeT uMeHn M. T. KananmHukoBay

OueHouynble cpeacTBa
10 JTUCHUIINHE
[IporpaMMupOBaHUE TUCKPETHBIX CTPYKTYP

Hamnpasienue 09.03.01 «MudbopmaTrka ¥ BEIYUCIUTEIbHAS TEXHUKAY)

npog b «ABTOMATU3MPOBAHHBIC CUCTEMbI 00paOOTKH MH(GOPMAITMHU U YIIPABIICHHS

ypOBEeHBb 00pa3oBaHus: OakaiaBpuaT

dbopma oOydeHHS: OUHASL

001ast TpyI0eMKOCTh JUCITUTIIINHBI COCTABIISICT: S 3a4eTHBIX eAUHUII(bI)
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1. OueHo4YHbIE CpeCcTBA
OuenuBanue (HOPMUPOBAHMS KOMIIETCHIIMI MPOU3ZBOJMUTCS HAa OCHOBE

pe3ynbTaToOB 00YUYEHUSs, IPUBEIECHHBIX B I1. 2 pabouei nporpamMmmbl 1 POC. CBs3b

pa3ieiioB  KOMIICTCHITUH,

WHIUKATOPOB U (PopM KOHTPOJIS (TEKyIIero M

IPOMEKYTOUHOTO) yKa3aHbl B Tabnuiie 4.2 paboyeil mporpaMMbl AUCIUTUIMHBI.

OHCHO‘IHBI@ cpeactBa COOTHCCCHBI C PC3yJibTaTaMU O6y‘{€HI/ISI 110
AUCHUIITIMHC U UHANKATOPpAMU JOCTHIKCHU S KOMHGT@HHHﬁ, IMPpCaACTAaBJICHBI HUIKC.
Ne KO/IbI KOMIIETeHIH 1 Pe3yabTar 00yueHus @DopMBbI TEKYLLETO U

(3HaHUs, yMeHUs u NPOMEKYTOYHOI 0
n/n HHIUKATOPOB
HABBIKU) KOHTPOJIfA
1 OIIK-1.1. 3HaTb: OCHOBBI 3Hatb: Metoasl Teopun | TecTupoBanue.
MaTeMaTHKH, (PU3HKH, MHOX€ECTB. MeTo1bI IIpomexyrounas
BBIYHMCIIUTEIILHON TEXHUKHU U MaTE€MaTUYECKOU JIOTUKH | aTTECTaLMs: SK3aMEH.
porpaMMHUpPOBaHUS 1 aJreOpsI
BBICKa3bIBaHU. MeToIbI
Teopuu rpadoB
2 OIIK-1.2. Ymers: pewmatb YwMmers: Pemenue 3amuTa NpakTHYeCKUX
CTaHJapTHbHIC MIPUKJIAHBIX 33124 C pabor, 3amura
npodeccuoHaNnbHbIC 3a/1a4H C HCII0JIb30BaHUEM nabopaTopHbIX paboT.
MIPUMEHEHUEM MOJCIIUPOBAHUS
€CTECTBEHHOHAYYHBIX U 0011Ie- JUCKPETHBIX CTPYKTYP
WH)XEHEPHBIX 3HAHHM, METOIOB
MaTeMaTUYeCcKOro aHaiusa u
MOJICIIUPOBAHUS
3 OIIK-1.3. BrnageTb: HaBBIKAMH Bnaners: 3amura 1a00paTOPHBIX
TEOPETHYECKOTO 1 Ucnons3oBanue cpeAcTB | padorT.
3KCHEPUMEHTAIBHOTO MIpOrpaMMHUpPOBaHUs IPU
WCCJICIOBAHMS O0OBEKTOB pelIeHu  3a/1a4
npodeccuoHanbHOM METOJaMH TUCKPETHOU
NESTeTLHOCTH MaTeMaTUKHU

Tunosvie 3a0anus 0111 OYeHUBAHUS POPMUPOBAHUS KOMNEMEHYULL

Haumenosanue: 3x3ameH
Ilpeocmaesnenue ¢ @OC: niepedyeHb BONPOCOB
Ilepeuens 6onpocoe 01a npogedenus IK3ameHna:
Teopus MHOXkecTB. [narpammsl Ditnepa-BenHna.
Onepatyu Hali MHOKECTBAMU. 3aKOHBI aareOpbl MHOXKECTB.

1.
2.
3.

B

o o1

©

OCHOBHBIE TOHATHUA MaTeMaTH4ecKol Joruku. Jlornueckue @yHKIUU.
3aKoHbI OyJIeBOM anreOphl.

CrenManbHbIE PA3JI0KEHUS JOTUIECKUX QYHKITUH.
MuHuMH3aIHS JTOTHIECKUX (PYHKITUH.

Teopema o ¢hyHKIMOHATBHOM MTONHOTE. [IprMepsl QYHKIIMOHATHEHO MOTHBIX

0a3MCoB.

MuHuMu3anuss HEMOJTHOCThIO  OMPENETICHHBIX  (DYHKITHI.

MUHUMHU3ALUS JOTHYECKUX QYHKIUH.
OcHoBHbIe OHATUS Teopuu rpadoB. Tumsl rpados.
Cnoco0Obl ipenicraBiieHus rpados. I'enepaius ciuyvaitHbix rpados.

CoBmMmecTHas



10.3amaua o kpartvaiimiem mytd Ha rpade. 3amada O MOMCKE MUHUMAJILHOTO
OCTOBHOTO JIepeBa B rpade.
11.3ama4a o0 MOMCKE aIbTEPHATUBHBIX KpaTYaWIUX MyTel B rpade.
12.06xox rpada B mupuny. [IouCK MyTH ¢ HANMEHBIIUM YHCIIOM MOCPEIHUKOB.
13.1lenTp, aOCOMOTHBIN IIEHTP U MeIhaHa rpada.
14.3anaya o HauOoJIbILIEH MPOITYCKHOU CITIOCOOHOCTH Tpada.
15.06x0x rpada B rnmyouny. [louck CUIBHBIX KOMIIOHEHT Tpada 1 MOCTPOEHUE
KOH/ICHCALIUH.
16.006xox rpada B rmyOuny. [Touck sitnepoBa mukia B rpade.
Kpumepuu oyenku:
[IpuBenensl B paznaene 2

Haumenosanue: tect
Ilpeocmaenenue ¢ @OC: HaOOP TECTOB MO pazaeiaM JUCITUTIINHBI
Bapuanmul mecmoes:

Tect Nel. Teopusi MHOXKECTB.

1. Vkaxute NpaBUJIbHBII pe3yJbTaT onepanun Haj MHOKeCTBAMH
{2,4,5,7,91N{3, 4, 6, 9}.

-{2,3,4,5,6,7,9}

- {4’ 9}

-{2,5, 7}

- {3’ 6}

2. Ykaxure NMPaBUJIbHBII pe3yJbTaT onepamnuu HaJ MHOKeCTBaMH
{1,3,4,6, 7}\{3,5, 7, 8}

-{1, 4,6}

- {5’ 8}

-{1,4,6,5, 8}

- {3’ 7}

3. VkakuTe NpaBHILHBIN pe3yJIbTaT Onepanuu HaJ1 MHOKecTBamu {2, 5, 8, 9} +{0, 3, 4, 8}

-{2,5, 9}

-{0, 3, 4}

-

-{0,2,3,4,5,9}

4. Ykaxure NpaBUJIbHbII pe3yJabTar onepaunuu Ha MHOKeCTBaMH
({3. 4,5, 8, 91U{4, 5, 7})\{0, 3, 6, 8}

-{0,4,5, 8,9}

-{4,5,7,9}

-{3,4,5,7,8}

-{4,5,7, 8,9}

5. Ecsiim Ac B, 10 ANB =... IIpono/xkure BoIpaxkeHue.

-

-A

-B

-1

6. YkaxuTe NpaBylo 4acThb BbIpazkenusa AU B =...

- AnB

- AUB

- (AnB)u(AnB)

- AnB
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7. YnpocTuTe BbIpajkeHHe (Z mB)u (Z ﬂl_3), NMPUMEHUB 3aKOH CKJICHBaHUA
- A

- AuB

- AUB

- A

8. 3anmuuTe BbIpaikeHHe, yAOBJIEeTBOPsIOLIee H300paKeHHOI Tuarpamme Jilsiepa-Benna

- ((AUC)\B)U(C\B)

- (C\B)U((ANB)\C)

- (A\B)U(ANB)

- (ANC)\(BUA)

9. VYkakuTe BEpHYIO IPaBYI0 YacTh paBeHcTBa A\B=...

- AUB

- AUB

- AUB

- AnB

10. YnpocTuTe BbipaxeHue AU (ﬂmg), HCI0JIb3YSl 3aKOH MOTJIOIEeHH S
- AUB

- AnB

-B

Tect Ne2. MaremaTnueckasi JIOTUKA U ajiredpa BbICKa3bIBAHUIA.

| >

1. Kak onpeaeJuTb YHCJIO0 CTPOK B Tadjuue HCTUHHOCTH JIOTHYECKOH (QyHKIMH

F(X1, X2ye0ey Xn)?
-2:n;
- on
- 4n
2. HaiiguTe nmpaByI0 4YacTh PaBeHCTBAa X — Y =...
- X ;,
_X+y
- X+ )_/
-X®y
3. Kak mo-apyromy Mo:KHO 3anmucaTh Joruueckym pyHknumo «Crpeaka [Iupca»?
- X+Y

X+y
X-y

X+y
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4. Kak onpenessiercs Jorudeckas GpyHkius «CiaoxeHue mo Mmoayao 2» f =x®@y?

- (hyHKIIMSA TpHHUMAET 3HaYeHHE |, €CIM HeT YMEHbBIICHUS 3HAYCHHI TIPH MTePEX01e OT X K Y
- (pyHKLIMSA TpUHUMAET 3HaYeHHE 1, €cIu X U Y Pa3IMYHBI
- (pyHKUMsS puHUMAaET 3HaYeHHEe 1, ecu XOTs Obl OJHA U3 IEPEMEHHBIX paBHa |
- hynkuus npuHUMaeT 3HaYeHHUEe 1, ecau 00e mepeMeHHbIe paBHEI |
5. 3navenue ¢pyHkuuu paBHo 0, eciiu 3HaYeHHe XOTsI ObI O/IHOIi MepeMeHHO paBHO (.
Uro 3710 32 Jornyeckast PyHKuus?
- TU3BIOHKIIHS
- KOHBIOHKIIHS
- IMIUTMKAUs
- mrpux Hleddepa
1. Ha kakoM 3akoHe 0yJieBOi ajiredpbl ocHoBaHbI MeTo/1 KapT Kapno u metoa KBaiina nuis
MUHUMHU3ALIUYI JOTHYECKUX (PYHKIUH?
- 3aKOH TOTJIOIIEHUS
- 3ak0H [Topenkoro
- 3aKOH CKJICUBaHUs
- 3aKOH J1¢ Moprana
2. Uro Takoe dj1eMeHTapHAS KOHbIOHKIMS?
- KOHBIOHKIIMS, COJIEprKaIas 2 MepPeMEHHBIX
- KOHBIOHKIIMS, HE COJIeprKalliasi HHBEpCUi
- KOHBIOHKIIHS, KOTOPasi COICPKUT KaXKIYIO EPEMEHHYIO
- KOHBIOHKIIMSI, COZIeprKallas Mo KpaitHeil mepe 2 nepeMeHHbIe

3. 3anuimmre pe3yjbTaT CKICUBAHUSA 3JTEMECHTAPHBIX KOHBIOHKIIWIA: X X5 X3 + X X, Xg

- XX,

- X3

- X X3

- X X3

4. KakoBa reomMeTpuyeckasi HHTepnpeTalus JOrH4eckoi pyHKIUH TpeX nepeMeHHbIX?

- OyneB Ky0

- TUIIEPKYO

- OyneB KBajpar

- CyNEeprunepKyo

5. KakoBa reoMerpuueckasi HMHTepnperamusi JIOTMYecKoil  (YHKUUMH  4YeTbIpex
nepeMeHHbIX?

- OyneB Ky0

- TUIIEPKYO

- OyneB KBajpar

- CyNeprunepKyo

1. B xakoM ciyyae Joruyeckasi yHKIUsI CHUTAETCH COXPAHSIOIEH HOJIb?
- €CJIM Ha BceX Habopax NMpuHUMaeT 3HaueHue 0

-ecmu £(0,0,...,0)=0

- €CJIM IpUHUMaeT 3HaueHue 0 Kak MUMHUMYM Ha MOJIOBUHE HA0OpOB

-ecm f(L1,...,1)=0

2. B xakom ciayuae jJornyeckasi yHKIHUsSI cCHUTAETCS coXpaHsiomeii 1?
- €CJIM Ha BceX Habopax MpUHUMAET 3HaueHue |

-ecmu f(11..1)=0

- €CJIM IPUHUMAET 3HaueHue | Kak MUHUMYM Ha MOJIOBUHE HAOOpOB

-ecm f(L1,...1)=1

3. Ykaxure ycJIOBHEe CaMO/IBOHiCTBEHHOCTH JIOTHYECKOii (PYHKIIMHU TPeX NMepeMeHHbIX
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- (X Xy, Xg) = B (X, X, X5)

- €CIIU TIpU TIepexo/ie OT MEHbIIero Habopa K OosbieMy QyHKIUS HE yObIBaeT

- eciu monnHOM JKerankuHa 3aJaHHON (YHKIIMH HE COJEP>KUT MPOU3BEICHUS ePEMEHHBIX
- ecni (yHKIMS IPUHUMAET 3HaYeHUE | pOBHO HA MOJIOBUHE HAOOPOB

4. YKaxkuTe yCJOBHE MOHOTOHHOCTH JIOTHYECKOH (DYHKIMH TpeX NnepeMeHHbIX

- B0 X, %) = £i(X, X, %)

- €CIIU TIpU TIepexo/ie OT MEeHbIIero Habopa K OosbieMy GyHKIUS HE yObIBaeT

- eciu moHOM JKerankuHa 3aJaHHON (YHKIIMH HE COJEP>KUT MPOU3BEICHUS TePEMEHHBIX
- ecni (pyHKIMS IPUHUMAET 3HaYeHHE | pOBHO Ha MOJIOBUHE HAOOPOB

5. YkakuTe ycJ0OBHE JJUHEHHOCTH JTOTHYeCKOi PyHKIMHU TPeX mepeMeHHbIX

- B (%o, %5) = £ (X, %, %)
- €CIIU TIpU TIepexo/ie OT MEeHbIIero Habopa K OosbieMy QyHKIUS HE yObIBaET

- eclii oJTMHOM JKerankuHa 3aJaHHON (QYHKIIUN HE COJCPKHUT POU3BEICHUS TIEPEMEHHBIX
- ecnu (PyHKIMS IPUHUMAET 3HaYeHHE | pOBHO Ha MOJIOBUHE HAOOPOB

Tect Ne3. luckpeTHble MOJIeJIH TEOPUHU IPagoB.

1. Kakoii rpad Ha3pIBaeTcsi raMHWJIbTOHOBBIM?

- Tpad, He UMEIONINI IUKIIOB

- rpad, KOTOPBI MOXHO pa3MECTUTh Ha IJIOCKOCTU O3 repecedeHus pedep

- rpad, B KOTOPOM CYIIECTBYET IyTh, MPOXOISIINI yepe3 Kaxaoe peOpo poBHO OJUH pa3
- rpad, B KOTOPOM CYIIIECTBYET IPOCTOM LIUKJI, COEpKAIUI KaKIyI0 BEpIIMHY rpada

2. Kakoii rpa¢ Ha3piBaeTcs 3iijiepoBbIM?

- rpad, KOTOPBIN MOXKHO pa3MECTUTh Ha IJIOCKOCTU O3 repecedeHus pedep

- Tpad, T00bBIe 1BE BEPIIMHBI KOTOPOTO JOCTHXKUMBI IPYT U3 Jpyra

- rpad, B KOTOPOM CYIIECTBYET MYyTh, IPOXOIAIIUI uepe3 Kaxa0e peOpo poBHO OJUH pa3
- rpad, B KOTOPOM CYIIIECTBYET IMPOCTOM IHKII, COEPKAIIII KaXKIyI0 BEpIIUHY Tpada

3. Kakoii rpad Ha3piBaeTcsi INIaHAPHBIM?

- Tpad, T00bBIe 1BE BEPIIMHBI KOTOPOTO JOCTHXKUMBI IPYT U3 Jpyra

- rpad, B KOTOPOM CYIIECTBYET MYTh, MPOXOAIINI uepe3 Kaxaoe peOpo poBHO OJIUH pa3
- rpad, B KOTOPOM CYIIECTBYET MPOCTOM IUKII, COACPKAIINI KaXIyl0 BEPIIUHY Tpada

- rpad, KOTOPBI MOXHO pa3MECTUTh Ha MJIOCKOCTU Oe3 repecedeHus pedep

4. Yro Takoe pedepHO-B3BeLIeHHbIN rpag?

- rpad, B KOTOPOM Bce pedpa UMEIOT OAMHAKOBBIN BEC

- rpad, B KOTOpPOM OIpeJiesieH Bec pedep

- rpad. B KOTOPOM BeC Kaka0ro pedpa paseH 1

- rpad, B KoTOpoM pedpa He UMEIOT Beca

5. Jl1s 4ero Hy’KHO MaTPH4YHOe NpeacTaBjieHue rpagos?

- MaTpUYHOE Ipe/cTaBIeHUe 0oJiee HArJIsAHO, YeM rpadudecKkoe

- MaTpUYHOE MIPEJCTABICHHE MTO3BOJSET rpadMuecKy NPeACTaBIATh rpadbl

- MaTpPUYHOE MPEACTaBICHUE YA0OHO /Ul KOMIIBIOTEPHBIX PacyeTOB

- MaTpUYHOE IPE/ICTaBIECHUE MO3BOJSAET MOJIYYUTh OOJNBIIyI0 HH(pOpMaIMIO O Tpade, uem
rpaduueckoe

6. B ueM HeAOCTATOK MATPUIIBI CMEKHOCTH?

- MaTpHIla CMEXHOCTU He HeceT MHPOopMaIuu 0 Bece pedep 1 BEpLInH

- MaTpHIla CMEXHOCTH He HeceT MH(POPMAaILUU O HAlpaBJIEHUH TyT

- MaTpHIla CMEXHOCTH He HeceT MH(POpPMAIUHU O BECE BEPIINH

- MaTpHIla CMEXHOCTH He HeceT HH(POPMAIIUU O PACHOJI0KEHUN BEPUIMH rpada B IPOCTPAHCTBE
7. Kaxkasi u3 nepeyucjJieHHbIX MAaTPUI] HEKBAIPaTHasA?

- MaTpHIa CMEXHOCTH

- MaTpHIla BECOB
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- MaTpULa JOCTUKUMOCTEH

- MaTpUla MHIUACHIAMA

8. Kakoii a1ropurm no3poJisieT moJy4uTh KpaT4yaiiliue paccTOSTHUS MeKI1y BCeMHU
napamm BepumH rpaga?

- anroput™ Jleikerpa

- aniroput™ Droiiga-Y opiosia

- anroput™ Popra-bemimana

- anroput™ Kpackana

9. 3a ckoJbKO UTepauuii moJjiyyaercsi peuieHue B aaropurme leiikcrpa?

- YUCJIO UTEpAINil paBHO YUCITy BEpLINH rpada

- YUCIIO UTEpaIfil Ha eUHUITY OOJIbIIE YKCia BEpIIUH rpada

- YUCJIO UTEpalil paBHO uucity pebep rpada

- YHCJI0 UTEepalii PaBHO NMPOU3BECHUIO YK CIIa BEPIIUH U yrcia pedep rpada

10. HajiguTe npaBuJibHOE onucanue ajgropurma Jleiikcrpa.

- Ha KaXJOM IIare OOHOBIIAIOTCS MOMETKH BEPIIWH, HA MOCIEAHEM IIare BCE MOMETKH JAI0T

KpaT4allIne pacCTOSHUS

- Ha K@)XXJIOM I11are OOHOBJISIOTCSI BpeMEHHBIE TOMETKH BEPIIMH, CPEIU BCEX BPEMEHHBIX TOMETOK

BbIOMpaeTCst HaMOOMbIIas U IEIAaeTCsl HOCTOSTHHOU

- Ha K@XX/IOM [Iare KaXkaasi IOMeTKa OOHOBIISETCS, Ha MTOCIIEIHEM Iare BHIOMPAeTCss HANMEHbBINAS

MOMeTKa

- Ha K@)XXJIOM I11are OOHOBJISIOTCSI BpeMEHHBIE TOMETKH BEPIIMH, CPEIM BCEX BPEMEHHBIX TOMETOK

BbIOMpaeTCsl HAMMEHbIIas U JIEIaeTCsl TOCTOSTHHOU

11. Kakoii rpa¢ Ha3pIBaeTcsl CHJIBHO CBA3HBIM?

- rpad, HEe UMEIOIIHIA IUKIIOB.

- Tpad, T00bBIE 1BE BEPIIMHBI KOTOPOTO JOCTHXKUMBI IPYT U3 JpyTa.

- rpad, B KOTOPOM CYILIECTBYET MYTh, MPOXOAAIIUI Yepe3 Kaxa0e pedpo pOBHO OAHH pas.

- rpad, B KOTOPOM CYIIECTBYET IMPOCTOM LUKJI, COJIEPIKAMUI KaKIyI0 BepIIHHY rpada.

12. Yto Takoe cuiIbHAasI KOMIIOHeHTA rpada?

- MUHUMAJIbHBIN CHIIBHO CBSI3HBIN moArpad

- noarpad, B KOTOPOM BCE BEPIIMHBI JOCTHKUMBI IPYT U3 Apyra

- MAaKCUMAaITbHBIN TOATpad, B KOTOPOM BCE BEPIIMHBI TOCTHKUMBI JIPYT U3 IpyTa

- MHOKECTBO BEpIIMH I'pada, He CBA3aHHBIX APYT € APYroM pedpoM WM AyTroi

13. Yrto Takoe nuametp rpada?

- YIBOGHHOE PacCTOSIHUE OT IIeHTpa rpada 10 Haubosiee yAaJeHHON BepIIUHBI

- YABOEHHOE PACCTOsTHUE OT a0COIFOTHOTO IIeHTpa rpada A0 HauboJiee yaaJIeHHONW BEPIITUHBI

- paccTosiHUuE MeX /1y Haubosee yJjalleHHbIMHU BepIIMHAaMU rpaga

- paccTosTHUE MEXIY IIEHTPOM U aOCOITIOTHBIM IIEHTPOM Tpada

14. Yto Takoe HeHTP HEOPHMEHTHPOBAHHOIO rpada?

- BEpIIMHA, PAaBHOYAAJICHHAS OT BCEX OCTAIBHBIX

- BEpUIMHA WJIM TOYKa Ha pedpe, pacCTOSHUE OT KOTOpPOH 10 Hamboisiee yIaleHHOW BEpUIMHBI

MUHUMAJITBHO

- BEpILIMHA, PACCTOSHUE OT KOTOPOH 10 Hanbosee yJaleHHON BepIIMHbI MAKCUMAIIbHO

- BEpIIMHA, PACCTOSHUE OT KOTOPOH 10 HanOoJjee yJaleHHON BEPITMHBI MUHUMAIIEHO

15. YTo Takoe BHENIHUI LIEHTP OPMEHTHPOBAHHOTIO rpada?

- BepIIMHa rpada wiM Touka Ha pedpe, paBHOYAAJEHHAs OT BCEX OCTAJIbHBIX BEPIUH Ipada

- BepinHa rpada, Juis KOTOpoi cyMMa pacCTOSIHUM 10 BCeX BEPILUH rpada MakcuMaabHa

- BepmmHa rpada, I KOTOPOH paccTosHWE 10 HamOoiee YAaJeHHON BepmuHBI rpada

MUHUMAITHHO

- BepimHa rpada uim ToYKa Ha pedpe, pacCTOSIHHUE 10 KOTOPOU OT HanboJiee yIaleHHOW BEPIITUHBI

rpada MakcUMaIbHO

16. UTo Takoe MeIUAHA HEOPHEHTHPOBAHHOTO rpada?

- BepiuHa rpada, Juis KOTOpOoi cyMMa pacCTOSHUM 10 BCeX BEpIIMH Ipada MUHUMAIbHA
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- TOYKa Ha pedpe, U1 KOTOPOI pacCTOSIHUS IO BCEX BEPIIUH rpada OJuHAKOBBI

- BepmmHa Tpada, IS KOTOPOM pacCTOSHHE [0 Hawbojee YHAaJICHHOW BEpIIMHBI Tpada
MUHHUMAJIBHO

- TOUKa Ha pedpe, UIg KOTOPOil paccTrosiHue 10 HanboJiee yJalIeHHON BEpIIMHBI MUHUMAIbHO
17. Yto Takoe abCOIOTHBIN HeHTP rpada?

- BEpIIIMHA, PaBHOYIaJI€HHAs OT BCEX OCTAJIbHBIX

- BEpIIMHA, PACCTOSIHUE OT KOTOPOH 10 HanboJiee yIaIeHHON BEPITUHBI MUHUMAIBHO

- BepIlMHA WM TOYKA Ha pedpe, pacCTOsIHHE OT KOTOPOW 10 HauboJiee yAaJeHHOW BEpIIMHBI
MUHHUMAJIBHO

- BEpIIMHA, U3 KOTOPOM JOCTUKUMBI BCE OCTaIbHbIE BEPIIUHBI Ipada

18. Kakoii anropuT™ ucnojb3yeTcsi s HaX0KIeHusi a0COTI0THOTr0 eHTpa rpaga?

- AIrOpUTM XaKUMH

- anroput™ Jleikerpa

- airoput™ Droiiga-Y opiosia

- anroput™ Ilpuma

19. Yto Takoe kiauka rpaga?

- MUHUMAJIbHBIH TTOJIHBIA TToarpad

- MaKCUMAJIbHBIN MOJIHBIA noArpad

- MUHUMAJIBHBIN IMyCTOM moarpad

- MaKCUMAaJIbHBII MycTO# moarpad

20. Uto Takoe BHYTPEHHHIi HEHTP OPHEHTHPOBAHHOTO rpada?

- BepiIMHa rpada win Touka Ha pedpe, paBHOYAAJTEHHAs! OT BCEX OCTAJIbHBIX BEPIIUH rpada

- BepiIMHa rpada, A1 KOTOpO cymMMa pacCTOSIHUM J0 BCeX BEPIIMH rpada MakcUMaibHa

- BepimiMHa rpada, UIE KOTOPOM paccTossHME 10 Haubosee yOaleHHOW BepuIMHBI Tpada
MUHHUMAJIBHO

- BepiMHa rpada, s KOTOpOoil paccTosTHUE OT Hanboliee yaleHHON BepIIuHbI rpada

Kpumepuu ouenxu:
[IpuBeneHs! B pazjaene 2

Haumenosanue: 3amuta 1a00paTopHbIX padOT
Ilpeocmaenenue ¢ @OC: BOTIPOCHI K 3aIUTe JaOOPATOPHBIX paboT

Bapuanmul 3a0anuii:

Tunsl rpagos.

CrniocoOsl npescTaBiaeHus rpagoB: MaTPHUIBL.

I'eneparus cimy4yaifHbIX TpadoB.

3anaya o KparyainieMm nytu Ha rpade. Anroputm Jlelkcrpa.

3amaya 0 NOMCKEe MUHUMAJIBHOTO OCTOBHOTO iepeBa B rpade. AnroputM Kpackana.
3a1aua 0 TIOMCKE ANbTEPHATHBHBIX KPAaTUANIINX myTeil B rpade. Anroputm Hena.
O06xon rpada B mupuHy.

O6xo0x rpada B riyOuny.

ITouck myTH ¢ HAUMEHBIIUM YHCIOM OCPETHUKOB.

10 LenTtp, abCOMOTHBIN IIEHTP U MeraHa rpada.

11. 3anava o HanbosbLIeH TPOMYCKHOM criocoOHOCTH rpada.

12. TTorck CHIIBHBIX KOMITOHEHT Tpada 1 MOCTPOCHNE KOHICHCAITUH.

13. Tlouck »iinepoBa nukia B rpage.

CoNoOARWNE

Kpumepuu oyenxu:
[IpuBenens B pazzaeine 2
Haumenosanue: npaktuiyeckue padboThI
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Ilpeocmasnenue ¢ @OC: HaboOp BapUaHTOB 3aJaHUM
Bapuanmul 3a0anuii:
IIP Nel. Teopusi MHOKeCTB.

21

2.2

2.3

3agaua Nel
Jlanbsl MHOXecTBa A, B, C:

D%

S
\/

3ananue: u300pa3uTh Ha quarpamme Jiiepa-BeHna ciienyroniye BoIpaXxeHusl.
11 (B\C)n (m)m (B\ 4)
12 (BOC)u((BAC) 4)
13 (BUC)\A\(CNB)
14 BUCUAU(B\(ANC))
15 (BUAN\C+(4nB)
3amaya Ne2
1. B COOTBETCTBUM C UCXOAHBIMU JAHHBIMU MOCTPOUTH AHArpamMmy ODilnepa-
Benna.
2. Haiitu pernienue 3aa4um Ha quarpaMme.
3. 3amucath pelieHue B BUI€ MHOKECTBA, UCIIOJIb3YS ONepalii 0O beIUHEHUS,
IIEpECEUECHUs, PA3HOCTU U JOIOJHEHUS MHOXKECTB.
N3 60 cTy1IeHTOB HEMEIIKUH SI3bIK 3HAIOT — 25, dhpaHIly3cKkuil — 24, aHTTUHCKUIA
U HEMEIIKUN — 7, aHrMiCcKui U Ppaniry3ckuit — 10, Hemerkuii u ppaHiry3cKui
— 5, a BCE TpH SI3bIKa 3HAIOT 2 CTYACHTA. 2 CTYI€HTa HE 3HAIOT HU OJHOTO SI3bIKA.
HaitTu, ckoibKO CTYJIEHTOB 3HAIOT TOJIBKO AHTJIMMCKUUN SI3bIK.
N3 100 cTyneHTOB aHTJIMCKUH S3BIK 3HAIOT 35 CTYAEHTOB, HEMEIKUN — 25,
¢panmy3ckuii — 40, aHrnuiickuid U (QpaHUy3cKuil — 7, HEMEUKUH U
dbpaHiy3cKuii — 5, Bce TpH A3bIKa 3HAIOT 2 CTyJeHTa, 20 CTYJIEHTOB HE 3HAIOT
HH OHOTO A3bIka. HaliTH, CKOJIBKO CTYI€HTOB 3HAIOT AHTIMUCKUAN U HEMEUKUI
SI3bIK, HO HE 3HAIOT (PpaHITy3CKOTO.
N3 80 cTyneHTOB aHTIIMMCKUM SI3bIK 3HAIOT 26 CTYIEHTOB, HEMEIKUA — 32,
dpanIry3ckuii — 22, aHTJIMICKUN U HEMEUIKUHN — 6, HeMEUKUI 1 (ppaHITy3CKHil —
6, BCce TpU si3blKa 3HAET 1 CTyHeHT, 21 CTyAEHT He 3HAET HU OJHOTO S3bIKA.
HaiiTh, CKOJBKO CTYJIEHTOB 3HAIOT POBHO 2 $3bIKa, OJAUH M3 KOTOPBIX
AHTJIMACKHM.

IIP Ne2. 3akonbl O0yJsieBOii ajaredopbl.

YrpocTuth BeIpakeHHE, UCTIOJb3YS 3aKOHBI OYJIEBOM anreopshl.
Bapuant 1

f :5+bc-(5+a5)+ib+(_:i-a-(a+5c)+a50

Bapuanr 2

f =(ab+c)-(c+b)-ac+(a+bc) [o+ac)+ac
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Bapmuanr 3
f =§:-5+(ab+50)-ab+5+ac+5c

IIP Ne3. MuHuMuU3anus JOrM4ecKuX QyHKIMM.
1. mocTpouTh TaOIUIy UCTUHHOCTH JIJIS 3aJaHHON (PYHKIIHUH;
2. HAWTH MUHUMAaJbHYIO PpyHKIHIO MeToaoM KapT Kapno (o "1" u "0").
Bapuant 1
f= ((x2 + X, + x4)—> (x, ® xg))| ((x2 — x4)+((x1 \! x3)~ x4))
Bapuanr 2
f= ((xlx2 +%,)—> (x3 +X, )) (((x1 — X, )® x4)~ (x, & x3))

Bapuanr 3

f 2(()(1 ~ X ) ¥ XZ)(_B((Xl +X; +X4)_)((X_1+X4)|(X2 ®X3)))

IIP Ne4. CoBMecTHAsE MUHMMM3ALMA JOTHYECKUX PYHKIUIA.
MuHuMH3UPOBATH JOrnYecKyto pyHkiuio MmerogoM Ksaiina-Mak Kinocku.

X1 | X2 | X3 | Xa | Xs 1 2 3
0ofo0o]JO]JO]O 1 1
ofojJo]Jo]1 1
ofojJo]J1]0 1

0 0 0 1 1 1 1 1
ofojJ1]0]0 1
ofojJ1]0]1 1 1 1
0 0 1 1 0 1 1 1
ofoj1]1]1 1
oOof1]0]0]O 1
of1]0]0]1 1
of1]0]1]0 1
0 1 0 1 1 1 1
oOf1]1]0]0 1

0 1 1 0 1 1 1
0 1 1 1 0 1 1
0 1 1 1 1 1
1]0]J0fo0]oO 1
1]1]0]J]0f0]1
1]o0]Jo0f1]0 1

1 0 0 1 1 1

1 0 1 0 0 1 1 1
1 0 1 0 1 1

1 0 1 1 0 1 1
1 0 1 1 1 1
1]1]J]0f0]O0 1

1 1 0 0 1 1 1
1 1 0 1 0 1 1

1 1 0 1 1 1 1

1 1 1 0 0 1 1
1 1 1 0 1 1 1
1 1 1 1 0 1

1 1 1 1 1 1 1

IIP NeS. Kparuaiimumii myTsh B rpade. CuiibHbIe KOMIIOHEHTHI rpada.
1. Onpenenuth KpaTyalilime pacCTOSHUS OT BEPIIMHBI X1 10 BCEX OCTabHBIX
BEPILIMH.
2. HaiiTu cunbHbIE KOMIIOHEHTHI U IOCTPOUTH KOHJICHCAITUIO.
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Bapuant 1

Bapuant 2

BapuanT 3

LY
I |

Bapuanr 4

IIP Ne6. LlenTp, a0CONIOTHBIN HEHTP U MeAuaHa rpada.
1. Haiitu nentp rpada;
2. Haiitn abCcomoTHBIN EHTp Tpad;
3. Haiitu menuany rpada.

Bapuanr 1

4

/
. /
. /
\ / /
\"‘l
X,

P

Py 3

Bapuant 2

Bapuanr 3

o
\ 1o
\

Kpumepuu ouyenxu:

IIpuBeneHsl B paznene 2

2. KpuTtepun u mkajabl onieHMBaHUA
JIJIsi KOHTPOJIBHBIX MEPONPUATUN (TEKYIIETr0 KOHTPOJISI) YCTaHABIMBACTCS
MUHHUMAJILHOE ¥ MaKCUMaJIbHOE KOJUYECTBO OANIOB B COOTBETCTBHH C TaOJMUIICH.
KoHTposibHOE MEpOnpHsITHE CUYUTACTCS MPOWUJECHHBIM YCIEIIHO TPHU YCIOBUU
Habopa KOJIMYeCTBA OA/IOB HE HMKE MUHUMAJIBHOTO.
Pesynprar 0Oy4YeHHS TIO JHUCHUILIMHE CYUTACTCS JOCTUTHYTHIM TIPH
YCHEIIHOM TPOXOXKICHHH OOYYaromUMCS BCEX KOHTPOJBHBIX MEPONPHUITHH,
OTHOCSIITUXCS K JAHHOMY PE3yJIbTaTy O0y4ICHUS.
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Pazoenwi Konuuecmeo d6annos
Dopma Konmponsn :
OUCHUUNIUHDL min max

1 Tect Nel. Teopust MHOXECTB. 0 5

1 ITP Nel. Teopusi MHOXeECTB. 0 5

2 Tect Ne2. MaTemaTruyeckas JIOTUKa U ajredpa 0 5
BBICKA3bIBAaHUU.

2 ITP No2. 3akoHbI OysI€BOM anreOpshl. 0 5

2 ITP No3. MuHuMU3anus JJOTHUYECKUX (PYHKITUH. 0 5

2 [1P Ne4. CoBMecTHass MUHUMU3ALIMS JIOTHYECKUX 0 5
G YHKIHA.

3 Tect Ne3. JluckperHbie Mojenu Teopun rpados. 0 5

3 ITP Neo5. Kpatuaiimuii myTh B rpade. CuiabHbIC 0 5
KOMIIOHEHTHI rpada.

3 ITP Ne6. IlenTp, aOCOMOTHBIN LIEHTP U MeANaHa 0 5
rpada.

3 JIP Nel. Pa3paboTka TUCKpETHBIX Mojieiei rpadoB Ha 0 5
Python

3 JIP Ne2. Peanu3zanus aropuTMoB Teopun rpados Ha 0 5
Python
WToroBwIii TECT 0 25

0 80

[Ipu oueHnBaHUM PE3yJIbTaTOB OOYUYEHHS MO JUCHUIUIMHE B XOJ€ TEKYILIEro
KOHTPOJISI yCHEBAEMOCTH MCIOJB3YIOTCS CIEAYIONIUE KPUTEpUH. MHUHUMAaIbHOE
KOJIMYECTBO OajyioB BBICTABISIETCS OOy4YarOMIEMYyCsl TPH BBINOJHEHUH BCEX
NIOKa3aTesield, JOMYCKAlTCS HECYLIECTBEHHbIE HETOYHOCTH B H3JIOKEHUU U
oopmiieHun MaTepuana.

Haumenosanue,
Iloxazamenu evicmagnenus MUHUMANbHO20 KOAu4ecmea 0ainoe
obo3nauenue
3aanus BHIMOJIHEHBI O0siee YeM HaroloBUHY. [IpHCYTCTBYIOT cephE3HbIe
ommOku. [IpoaeMOHCTpUPOBaH yIOBIECTBOPUTEIbHBIA YPOBEHD BJI/ICHUS
MaTepUaIoM.
IIpaxTrueckas
pabota [IposiBieHBI HU3KKE CTIOCOOHOCTH TPUMEHATD 3HAHWA M YMEHHS K
BBITIOJIHEHUIO KOHKPETHBIX 3aJaHui.
Ha 3amure npaktuueckoil paboThl JaHbI MPABUIILHBIE OTBETHI HE MEHEE
yem Ha 50% 3a/1aHHBIX BOIPOCOB
JlaGopaTopHast paboTa BBIIIOJIHEHA B TIOJIHOM 00BEME;
[IpencraBieH oT4eT, CoAEpKAIINA HEOOXOIUMbIE PacUeThl, BEIBOIBI,
JlabopaTopHas 0(hOpMIICHHBIN B COOTBETCTBUU C YCTAHOBIIEHHBIMU TPEOOBAHUSIMU;
pabota [IponeMOHCTpUPOBaH YAOBIETBOPUTEIbHBIN YPOBEHD BIAACHUS
MaTepuajIoM IpH 3alluTe JJabopaTOpHOU paboThl, JaHbI IPAaBUIbHBIE
OTBETHI He MeHee yeM Ha 50% 3aJaHHBIX BOIIPOCOB
Tect [TpaBunpHO pemeno He MmeHee 50% TeCTOBBIX 3aaHi

YeTHBIT onpoc

Jlanbl mpaBWIIbHBIE OTBETHI HE MeHee ueM Ha 50% 3aJaHHBIX BOIIPOCOB.
[TponemMoHCTpHpPOBaHBI 3HAHUS OCHOBHOTO Y4EOHO-TIPOrPaMMHOTO
MaTepuaia

[IpomexxyTouHnast arrectands IO JUCHUIUIMHE TPOBOAUTCS B ¢dopme

9K3aMfCHa.
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Htorosas OLCHKA IIO0 AMCHUIIIIMHEC MOXKET OBITH BBICTABJIEHA Ha OCHOBE
C3YyJIbTATOB TCKYHICTO KOHTPOJIA C MUCIIOJIb30OBAHUEM CJ'IGI[YIOHICﬁ IIKaJIbI:

Ouenka Habpano 6annoe
«OTIUYHOY 72...80
«XOpOIIO» 56...71

«yIOBJIETBOPUTEIILHO 40...55
«HEYAOBJIETBOPUTEIILHOY 0...39

Ecnu cymma nabpannvix 6annos menee 40 — obyuarowutics ne donyckaemcs
00 NPOMEICYMOYHOU Ammecmayui.

Ecnu cymma 6annoe cocmasnsem om 40 oo 80 6annos, obywarowuiics
odonyckaemcs 00 9K3aMeHda.

burer k 9k3aMeHy BKIIIOYAET 2 TEOPETUIECKUX BOMPOCaA.

[IpomexxyTouHas aTTecTanus MPOBOAUTCS B popMe yCTHOTO OIpoca.

Bpems va moarotoBky: 20 MUHYT.

[Ipu olneHUBaHWM peE3yJbTAaTOB OOYUYEHHS 1O [AUCIUIUIMHE B XOJI€
MMPOMEKYTOUYHOW aTTECTAUM HCHOJB3YIOTCS CIECAYIOIIME KPUTEPUU U IIKAJIa
OIICHKH.

Ouyenka Kpumepuu oyenxu
OOyuaromuiicst 1MoKa3ajdl BCECTOPOHHEE, CHCTEMAaTHYEeCKOE U
riyookoe 3HaHuMEe Yy4eOHOro Marepuana, HIpeJyCMOTPEHHOrO
[IPOrpaMMoOii, yMEHUE YBEPEHHO MPUMEHATh Ha UX IPAKTUKE IpU
pelieHnH 3ajad (BBIOJHEHMU 3aJjaHUil), CHOCOOHOCTh IOJIHO,
[paBWIbHO U apryMEHTHPOBAHO OTBEYaTh HA BOIPOCHI U JENaTh
HeoOXxoauMble  BbIBOJBL. CBOOOAHO HCIIOJIB3YET OCHOBHYIO
JUTEpAaTypy © 3HAKOM C JIONOJHUTEIBHOW JIMTEPaTypoOu,
PEKOMEHIOBAaHHOW MTPOTPaMMOI
OOyuvaromuiics TMoOKa3ajdl TOJHOE 3HAaHHWE TEOPETUUYECKOTo
MaTepuasa, BilaJeHUe OCHOBHOW JINTEPATYPOil, PEKOMEHI0OBaHHOU
B [porpamMme, YMEHHE CaMOCTOSITEIbHO pelarh 3ajaydu
(BBINOJHATH 33JaHMA), CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYaTh
«XOpOILIOY» Ha BOMNPOCHl U JejlaTh HEOOXOJUMbIE BBIBOJIbI, JOIYCKaeT
€IMHUYHbIE  OWIMOKM, MHCIpaBiseMble TIOCIEe  3aMEeyaHMs
npenogasatens. Croco0eH K caMOCTOSITEIbHOMY MOMOJIHEHUIO U
OOHOBJICHMIO 3HaHMH B XoJie AajbHeWmed yueOHONH paboThl H
poheCCUOHATBHON NIEATETbHOCTH
OOyuaronuiicss JTEMOHCTPUPYET HEMOJIHOE WU (parMeHTapHOe
3HAHWE€  OCHOBHOTO  y4yeOHOro  marTepuana,  JIOMYCKaeT
CYIIECTBEHHbIE OLIMOKM B €ro M3J0XKEHUH, HCIBITHIBAET
3aTpyJHEHUS] U JOIMYCKAaeT OMIMOKM MpU BBINOIHEHUM 3aJaHUN
«yIOBJIETBOPUTENBHO» | (pelIeHUH  3ajad), BHIIOJHIET 33JaHue TPH  [OJCKa3Ke
mpenojaBaTesnis, 3aTpyaHseTcss B  (QOPMYIMPOBKE BBIBOJOB.
Brnaneer 3HaHHMEM OCHOBHBIX pa3JelioB, HEOOXOAMMBIX JIJIs
JnanpHENIero o0y4eHus, 3HakoM C OCHOBHOW U JTOTIOJTHUTEITHLHOM
JIUTEPaTypOi, PEKOMEHI0BAHHOU ITPOrpaMMOil
OOyyvaromuiics TMpU OTBETE JIEMOHCTPUPYET CYIIECTBEHHbIE
npo6esbl B 3HaHUSX OCHOBHOTO y4yeOHOro MaTepuaina, J0MyCKaeT
«HEY/IOBJIETBOPUTENILHO» | TpyOble OMIMOKU B (POPMYIMPOBAHUU OCHOBHBIX MOHSATUH U IMPH
pelIeHNH TUITOBBIX 33124 (TIPH BBIITOJIHEHUH TUTIOBBIX 3a/1aHUi ), HE
CrIOCOOEH OTBETHTh HA HABOJSIIME BOMNPOCHl MpenojaBaTes.

«OTJIMYHO»
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OneHka craBUTCS 00ydaroUIMMCs, KOTOPbIE HE MOTYT IIPOAOJIKUTh
00y4YeHHE UIIH IPUCTYIHTD K IPOPECCHOHATBHOMN AEATEIbHOCTH 10
OKOHYaHUHU 00Pa30BaTENLHOIO YUPEKACHUs 0€3 JOMOITHUTEIbHbBIX
3aHATUHI 110 paCCMaTPUBAEMON AUCIUIUIMHE
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