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broxk 1. Iucuummuast (Moaynn) O6si3aTenpbHas 4acTh.
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Lenv uzyuenus oucyuniutol

O3HaKOMIJICHUE C MATEMAaTHYECKUMH METOAaMH PaOOTBI C
00BEKTAMHU TUCKPETHOMN MPUPOIBI

Komnemenyuu, popmupyemvie 6
pe3yrbmame 0C80eHUs. OUCYUNTUHBL

ITIK-5 Cnioco6en pa3pabarbiBaTh TpeOOBaHUS U
MIPOCKTHPOBATH MPOTPAMMHOE 00ECTICUCHHE.

Cooepoicanue oucyuniunsl (OCHOBHbGIE
paszoenvl u memol)

Teopust MHOKECTB
Maremarrueckas JIOTHKa U anreOpa BpICKa3bIBAHUN
JlckpeTHbIe MOJien TeOpuH rpados

Dopma npomesrcymouHou
ammecmayuu

Dk3ameH (2 cemectp)




1. Heau u 3aga4u TUCHMUILIHHBI:

Ieablo npenogaBaHus JUCIUIUIUHBI SABISICTCS

O3HaKOMJICHHE C MaTEeMaTHUYECKUMHU METOJaMU padOThl ¢ 00BEKTaMU JTUCKPETHOM
TIPUPO/IBI.

3agauM TUCUMIUIMHEL

— NMpUOOpETEeHHE TEOPETHUECKUX 3HAHUK [0 METOJaM TEOPUU MHOXKECTB,
MaTEeMaTHYECKOH JIOTUKH U TEOpUU Tpados;

— NpUOOpETEHNEe YMEHUW pelIeHUs NPHUKIaJAHBIX 3aJad C HCIHOJb30BaHUEM
MOJENUPOBAHUS JUCKPETHBIX CTPYKTYD;

— NMpUOOpeTeHNEe HABBIKOB MCIOJB30BaHUS CPEACTB MPOrPAaMMHUPOBAHUSA TIPU
pELIEHNH 33724 METOIAMHU AUCKPETHONW MAaTEMaTUKH.

2. Ilnmanupyemble pe3yJibTaThl 00y4eHUsI
B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI Y CTYJIEHTa JOJDKHBI ObITh CPOPMUPOBAHBI
3Hanus, npuodperaeMbplie B X0/J1¢ 0CBOCHUSI TUCHUIJIMHBI

Ne /1 3HaHus

1 MGTOIIBI TCOPHUH MHOKCCTB

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

3 MeTtonbl Teopuu rpadoB

YMeHI/ISI, npuoﬁpeTaeMble B X0/J1¢ OCBOCHUA NUCHHUIIJINHBI

Ne /1 YmMmenust

1 Pemenne npukinagHpIxX 3a1a4 ¢ KCIOJIb30BAHUEM MOJIECIIMPOBAHUS
JTMCKPETHBIX CTPYKTYP

HaBbiku, npuodperaemMplie B X0/1€ 0CBOEHHS TN CIIUTIIIUHBI

Ne i/ Hasbiku

1 Hcnonp30BaHue CpeiCTB MPOTPAMMUPOBAHUS TIPU PEIIEHUH 3a7]a4 METOaMHU
JIUCKPETHOW MaTeMaTUKHU

KOMHeTeHIIl/II/I, npnoﬁpeTaeMble B X0/J1¢ OCBOCHMA JUCIIHUIIJINHBI

Komnerenuun HNuaukaropsl 3nanusa [Ymenuss |HaBbiku

[1K-5 IIK-5.1. 3HaTh: METOONIOTHUHU Pa3padOTKU 1,2,3 - -
CniocobeH pa3zpabatbl- [MPOrpaMMHOTO OOECTeueHruss M TEeXHO-
BaTh TpeOOBaHUSA W |[IOTUU MPOTPAMMHUPOBAHHS, METOIBI H

MIPOEKTHPOBATH CpeAcTBa MPOEKTHUPOBAHUS IPOTPAMMHO-

pOTrpaMMHOE ro obecrevyeHusi, MPOrpaMMHBIX HHTEp-

obecrnieuyeHue ¢elicoB u 06a3 naHHBIX, SA3bIKU (opma-
au3anuy  QYHKIMOHAJIBHBIX crHenuduka-
i




IIK-5.2. YMmers: COTJIACOBBIBATD - 1 -
TpeOOBaHUSI K MporpaMMHOMY obecre-
YEHUIO C 3aWHTEPECOBAHHBIMH CTOPOHA-
MH, BBIOMpATh CpeICTBA peaH3aliu
TpebOBaHUI K MPOrpaMMHOMY oOecreye-
HUIO, HCIOJB30BaTh  CYIIECTBYIOIINE
TUTIOBBIC PEIICHHSI U MIA0JIOHBI MPOCKTH-
pOBaHUS TMPOrPAMMHOI0O obOecreueHus,
BbIpa0aThIBaTh BapHaHThl peaH3aliu
POTPAaMMHOTO O0€CIIeYeHNs, TPOBOIUTh
OIICHKY ¥ 00OCHOBAaHHE PEKOMEHIYEMbIX
peLeHut

IIK-5.3. Baagers: HaBbpIKaMH aHajIU3a - - 1
TpeboBaHU K TporpamMMHOMY obecrie-
YCHHIO, HABBIKAMHU Pa3pabOTKH TEXHUYEC-
KHX CHeIU(pUKAUH Ha MPOTrpaMMHBIE
KOMIIOHEHTBI M HX B3aUMOJEHCTBUE,
HABBIKAMU pPa3pa0OTKH, HW3MCHCHUS U
COTJIACOBAHUSl apPXUTEKTYPHl MPOTpam-
MHOTO 00€CIIeueHUs], HABBIKAMU TIPOSKTH-
pOBaHUs CTPYKTYp JaHHBIX, 0a3 JaHHBIX,
POTPAMMHBIX HHTEP(EHcoB

3. Mecto nucunmiunbl B ctpykrype OOII

JlucuuniauHa OTHOCUTCS K o0s3aTtenbHoi yactu brnoka 1 «ucuuniauasl (MOAYIH)»
OOIL

JucuuninuHa usyyaercst Ha 1 kypce Bo 2 cemectpe.

N3yuyeHnue qUCHUIUIMHBI 0a3UpyeTcsl Ha 3HAHUAX, YMEHUSX U HaBbIKaX, MOJTYYEHHBIX
MIPU OCBOCHUHU JTUCUUILIUH (MOyJIEeH):

NudopmaTtuka, mporpaMMupoBaHUeE.

[lepeyenb nNOCHEAYIOMMX JUCUUILIUMH (MOAYNEH), IUIsl KOTOPBIX HEOOXOIUMBI
3HAHUS, YMEHUS U HaBBIKHU, (GOPMUPYEMBIE TaHHON YU4EOHOU AUCLUILUIMHON (MOIYJIEM):

Marematnyeckasi JIoTMKa M Teopusi anroputmon, [IporpamMmHas HHKeHepus,
OOBEKTHO-OPUEHTUPOBAHHOE IporpaMMupoBaHue, KommbrloTepHblE BBIYUCICHUS,
HNuTepuer-nporpaMmmupoBanue, Mojenn U METOAbl aHaIu3a IPOEKTHBIX PELICHUM,
Certn n TenexkommyHuKannu, CUCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTa, Hektaccnueckue
aoruku (Teopust MPUHATHUS PEIICHUH).




4. CTpyKTypa u coiep:KaHue TUCHUIIIHHBI
4.1 CTpyKTYypa IMCUUNJIMHBI

Paznen 8 Pacnipenenenue Tpy10eMKOCTH paszena (B
JUCLUIUIMHBL 2 e Yacax) Mo BUJaM y4eOHO# paboTh
Ne ®dopma 2y 3 CopeprxaHue
0/ | HOpPOMEXYTOYHOM z é 2 CaMOCTOSTENLHOU paboThl
aTTecTaln § © KOHTAaKTHas CPC
(no cemecmpam) M JIeK mp | mab KUA
1 2 3 4 5 6 7 8 10 11
1 | Teopwus MHOXKECTB 24 2 4 4 - - 16 Wzyuenne matepuana.
MatemaTiaeckas 40 2 12 8 - - 20 Wzyuenne maTtepuana.
2 | nmoruka u anredpa
BBICKA3bIBAHU U
JuckpeTHrbie 80 2 16 4 16 - 44 IIpocmoTp BUAEO.
3 MOJZEIN TEOPpUN I/I3y‘{6HI/I€ Marepuaa.
rpagoB
DK3aMeH 36 2 - - - 0,4 35,6 DK3aMeH BBICTABJIAETCS I10
COBOKYITHOCTH
PE3YJIbTATOB TCKYILIETO
KOHTPOJISI YCIIEBAEMOCTH
HUTtoro: 180 32 16 16 0,4 115,6
4.2  Copep:xkaHue pa3aejoB Kypca u GopMupyeMbIX B HUX KOMIIETeHUM
Koapl
Ne Pasen KOMICTEHINHM 3uanus | YMenusi | HaBbiku | @opMa KOHTPOJIsI
n/n AHCHHMIIINHBI "
HHINKATOPOB

1 Teopust MHOKECTB OIlK-1.1,1.2, 1 1 1 TectupoBanue.

1.3 3amura
[IPaKTUYECKOU
paboTHI.

2 Marematruueckas OIlK-1.1,1.2, 2 1 1 TectupoBanue.
JIOTHKa U anredpa 1.3 3amura
BBICKA3bIBAaHUI MPAKTUYECKHUX PadoT

3 HuckperHbie OIlIK-1.1,1.2, 3 1 1 TectupoBanue,
MOJIEIIA TEOPUH 1.3 3aIuTa
rpagoB MPAKTUYECKUX U

71a00paTOPHBIX paboOT
4.3 HaumeHoBaHMe TeM JIEKIM, HX cOJep:KaHUE U 00bEM B Hacax
Ne Ne paspena HaumeHoBaHue JeKIuii Tpynoewm-
n/n | AMCHUIJIMHBI KOCTb (4Yac)
1. 1 Teopus mHOXkecTB. [lnarpammel Diinepa-Benna. 4
Orneparuy HaJ MHOKECTBAMH. 3aKOHBI aJIreOpbl MHOYKECTB.
2. 2 OCHOBHBIC TIOHSATHS MaTeMaTHYCCKOW JIOTHKH. Jlormdeckue 12

3akoHbpl OyneBoil anreOpel. CreuuanbHbIE
pa3joXKeHUs:  JOTMYecKMX  QyHKuMi.  MuHHUMH3AIUSA
gornueckux  Qyakmuii. Teopema o0 (YHKIHOHAIBHON
nonHoTe. IlpuMepsl (QYHKIHMOHANBHO TOJHBIX 0a3uCOB.
MuHuM#I3a1us HENOJHOCTHIO OMPEENIEHHBIX (YHKIHI.

CoBMecTHas MUHHMU3alHUA JTOTHYCCKHUX (I)YHKI_II/Iﬁ

byHKINN.




OcHoBHbIe TIOHATHS Teopuu Tpados. Tumsl rpados..
Crioco6b1 mpexacraBienusi rpagos. ['eHepauus ciaydaiiHBIX
rpadoB. 3ajgada o KpaTdaimiem myTH Ha rpade. 3amada o
MOVMCKE MUHUMAJILHOTO OCTOBHOTO JiepeBa B rpade.3amaya o
MOKCKE albTEPHATUBHBIX KpaTuaux mytei B rpade. O6xox
rpada B mupuny. [loMcKk MyTH ¢ HAaUMEHBIIMM YHCIOM
nocpeAHUKoB. LleHTp, aOCoMIOTHBIN EHTp U MeauaHa rpada.
3amaga 0 HamOONbBIIEH MPOMYCKHON crocoOHOCTH rpada.
O6xox rpada B rnyouny. [Tonck CHIIBHBIX KOMITOHEHT Tpada
U noctpoenue kouaeHcanuu. Oo6xon rpada B riryouny. [lonck
siiiepoBa 1MKIIa B rpade.

16

Bcero

32

4.4 HamMeHOBaHHe TeM NMPAKTUYECKHUX 3aHATHI, UX coJep:KaHUe M 00beM B

qacax
N Ne pasnena HaumeHoBaHHe MPAKTHYECKUX PAdOT Tpynoeu-
n/n | JMCHUITHHBI KOCTh (4ac)
1. 1 Teopust MHOXKECTB 4
2. 2 3aKkoHbI OyneBoil anredopsl 2
3. 2 MuHuMHU3a1us JJOTHYECKUX PYHKIMMA 4
4, 2 CoBMecCTHasI MUHIMH3AIHS JIOTHYECKUX (PYHKIIHIA 2
5. 3 Kpatuaiimmii myts B rpade. CuiibHbIe KOMIIOHEHTHI Tpada. 4
6. 3 LlenTp, abCOMOTHBIN HEHTP U MenuaHa rpada 2
Bcero 16

4.5 HanmeHoBaHHeE TeM JIA0OPATOPHBIX padoT, UX CojepkaHue U 00bEM B 4acax

Ne Ne paznena HaunmenoBanue j1a00paTopHbIX padoT Tpynroem-
n/n | AMCUUIJIMHBI KOCTb (4Yac)
1. 3 PaspaboTka quckpeTHbIX Mojeneii rpados Ha Python 8
2. 3 Peanu3zaius aaroputMoB Teopun rpados Ha Python 8
Bcero 16

5. OueHoYHBbIe MaTepHAJbl I TeKyllero KOHTPOJIS YCINeBaeMOCTH M
NMPOMEKYTOYHOM aTTEeCTALMHU 1O JUCIUIIMHE
JIJ1st KOHTPOJIS pe3yAbTaTOB OCBOCHMSI IUCLUUILIIMHBI IIPOBOISITCS -
TECTUPOBAHUE!
. Teopust MHOXECTB.
. MaTemartnyeckas Joruka 1 ajiredpa BbICKa3bIBaHUH.
. JluckpeTHbie MOJeNu Teopun rpados.
3aIUTHI JIJAOOPATOPHBIX PAOOT:
JIP Nel. Pa3paboTka AMCKpETHBIX Mojesel rpados Ha Python.
JIP Ne2. Peanu3anust aaroputMoB Teopuu rpados Ha Python.
3aIHUTHI MPAKTHICCKUX PadOT:
ITP Nel. Teopusi MHOXKECTB.
[TP Ne2. 3akoHbl OynieBo# ajreOphl.
[TP Ne3. MunnMu3anus TOTU4eCKuX (HyHKITHM.
[TP Ne4. CoBMecTHAss MUHUMHM3AUS JTOTHYECKUX QYHKIUH.
ITP Ne5. Kparuaitmmii myTsh B rpade. CusibHble KOMIOHEHTHI rpada.

1
2
3



[TP Ne6. IlenTp, abCOMOTHBIN IIEHTp U MeauaHa rpada.

—  DK3aMeH.

[Ipumeuanue: OIEHOYHBIC MaTepuaibl MPUBEIACHBI B MPHIOKEHUH K padboueit
porpaMmMme JUCIUTIINHBL.

[TpoMexyTodHass aTTeCTalUs [0 UTOTaM OCBOCHUS JUCIUILTUHBI — YK3aMEH.

6. YueOHo-MeTOaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHre TUCIUTIIUHBI:

a) OCHOBHAs JUTepaTypa:

1. bepexwnoii, B. B. /luckpetnas maremaTtuka: yueoHoe nocodue / B. B. bepexnoi,
A. B. HlamommnukoB. — CraBponons: CeBepo-KaBkasckuit (denepanbHbIi
yauBepcuteT, 2016. — 199 ¢. — TekcT: 27eKTPOHHBIH // DNeKTPOHHO-OMOIHMOTEUHAS
cuctema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/69380.html. —
Pexum noctyna: ajis aBTOpU3Hp. MOIb30BATENIEH.

2. Porosa, H. B. Jluckpernas maremaruka: yueOHoe nocobue / H. B. Poroa. —
Camapa: [loBOJMKCKHMN TOCYJapCTBEHHBIM YHHMBEPCUTET TEIEKOMMYHUKALUNA MU
unpopmatuku, 2017. — 143 €. — TekcT: 2AEKTPOHHBIN // DIEKTPOHHO-OUOINOTEUHAS
cuctema IPR BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/75372.html. —
Pexum noctyna: i aBTOpU3Hp. NOIb30BATENEH.

3. bepuurreitn, T. B. [IpakTukym no IUCKpEeTHOM MaTeMatuke: yueOHoe mocooue /
T. B. bepumreiin, T. B. XpamoBa. — HoBocubupck: Cubupckuili rocyaapCcTBEHHbIN
YHUBEPCUTET TeIeKOMMYHHUKaruii u uHpopmatuku, 2014. — 131 c¢. — Tekcr:
AIEKTPOHHBIN // DnekTpoHHO-OMOmoTeuHas cuctemMa IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/55492.html. — Pexxum pmoctyma: misi  aBTOPU3HP.
ITOJIb30BATENIEN.

0) 10MOJIHUTEILHAS JIUTepaTypa:

4. Jextspb, M. U. JluckperHas matematuka: yueoHoe nocoodue / M. U. Jlextaps. —

3-¢ m3n. — MockBa: Huteprer-YuuBepcurer Wudopmanmonusix TexHomorui
(UHTVYUT), Aitr [Iu Ap Menua, 2020. — 181 ¢. — ISBN 978-5-4497-0549-5. — Tekcr:
AJIEKTPOHHBIN // DnekTpoHHO-OMOmoTeunas cuctemMa IPR BOOKS: [caiit]. — URL.:
https://www.iprbookshop.ru/94851.html. — Pexum goctyma: s  aBTOPH3HP.
IIOJIb30BATEIIEH.

5. Maremaruka. JluckpetHass matematuka: yueOHuk / B. @. 3omoryxun, B. B.
Onpmanckuii, C. B. MaprembsiHoB [u ap.]. — PocroB-Ha-/loHy: MHCTUTYT BOIHOTO
tpancropta umenu I'.51. CenoBa — ¢punman «I'ocy1apcTBEHHBIN MOPCKOM YHUBEPCUTET
uMenun anmupana @.@. Ymakosay, 2016. — 129 c. — TekcT: 3JI€KTPOHHBIN //
OnekTpoHHo-OnOmoreunass  cucrema [PR BOOKS:  [caiit] —  URL:
https://www.iprbookshop.ru/57348.ntml. — Pexum pgocTtyma: Juisi  aBTOPH3HUP.
II0JIb30BAaTEIIEH.

B) METOAUYECKHUE YKAZAHUS:

6. CmupuoB B.A. COopHUK 3amaHui JJIsl BBITIOJHEHUS MPAKTHYECKUX padOT 1Mo
mucuumuinae "lIporpammupoBaHue TUCKPETHBIX CTPYKTYp'". BoTkuHCK. BOTKMHCKMI
dumman xk['TY umenn M.T. Kanamnaukosa, 2021. - 15 c.

7. CvupuoB B.A. Jlabopatopusie pabotsl nmo maucuumuimnae «lIporpammupoBanue
JTUCKPETHBIX CTPYKTYp». DJEKTPOHHBI KypC B CHCTEME JJICKTPOHHOTO OOYy4YeHUs

8


https://www.iprbookshop.ru/69380.html
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https://www.iprbookshop.ru/55492.html
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https://www.iprbookshop.ru/57348.html

NxI'TY MMEHU M.T. Kanamnnkosa. — URL:
https://ee.istu.ru/course/view.php?id=4646. — Pexum pgocTyma: s aBTOPHU3HP.
II0JIb30BAaTEIIEH.

8. Meronuueckue ykazanus «OdQopMieHHEe KOHTPOJBHBIX paboT, pedepaTos,
KypCOBBIX paOOT U MPOEKTOB, OTYETOB MO MPAKTUKE, BHIMYCKHBIX KBATU(PUKAIIMOHHBIX
pabot». CocraButenmu: A.}O. Vpazdaxtuna, P.M. bakupos, B.A. CwmupHoB
[ DIIEKTPOHHBII pecypc]. Pexum JOCTyTa:
http://vfistu.ru/images/files/docs/metodichka po_oformleniu_v3.pdf

9. VYueOHO-mMeTOMMYECKOe MOCOOME TIO0 OpPraHu3allid CAMOCTOSTEIHHOU pPaOOTHI
ooOyuatomuxcs. Cocraputenu: E.B. Uymakosa, P.M. bakupoB [DnekTpoHHbIN pecypc].
Pexxum nocryna: http://www.vfistu.ru/images/files/docs/metorg_po_sam_rabote.pdf

) nepevyeHb pecypcoB HH(POPMAMOHHO-KOMMYHUKAIIMOHHO# ceTu HTEpHeT:

1. DnekTpoHHO-OMOIMOTEeUHAS cucTtema IPRBooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks.

2. HanwmonanpHas 3nekTpoHHas oubnuoreka — http://H30.pd.

3. Mupogas mudposas 6ubdarnoreka — http://www.wdl.org/ru/.

4. MexayHapoaHbli HMHAEKC Hay4yHoro IutupoBanuss Web of Science -
http://webofscience.com.

5. Hayunas AIEKTPOHHAs oubnmoTexa eLIBRARY.RU —
https://elibrary.ru/defaultx.asp.

1) JTUIEH3UOHHOE ¥ CBOOOHO PaclpocTpaHsieMoe MPOrpaMMHoOe obecreyeHue:

1. Microsoft Excel 2016.

2. IDLE Python.

/. MartepuajbHO-TeXHUYeCKOe o0ecneyeHne IUCHUITUHbI:

1. JlekunoHHBIE 3aHATHUS.

VYyeOHble aymuTOpuM JUIsl JIEKIIMOHHBIX 3aHSATHH YKOMIUIEKTOBAHBI MEOCNbI0 U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUS, CIYKAIIUMH JUIsl MPEACTaBICHUS Y4eOHOMU
uHdopMaIuu OOJBIION ayAUTOPUH (TIPOEKTOP, FIKPaH, KOMIBIOTEP/HOYTOYK).

2. IlpakTuyeckue 3aHATHS.

VYyebuple  ayauTopuu  JUISl  TPAKTUYECKHX  3aHATHM  YKOMIUIEKTOBAHBI
CIICIMATM3UPOBAHHON MEOEIbI0 U TEXHUYCCKUMHU CpelicTBaMU 00OydeHUs (IIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK).

3. JlaGopatopHbie pabOTHI.

JIst 1abopaTOpHBIX 3aHATHHA WCIOJIB3YETCS ayAUTOPHs, OCHAICHHAS CIICTYIOIIM
o0opyI0BaHUEM: HHTEPAKTUBHAS JTO0CKA, KOMITBIOTEPHI.

4. CamocrosTenbHas pabora.

[ToMerenus 115t caMOCTOSITENIFHOM PabOThl OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO TOJKIIOUEHUsT K ceTH «VIHTepHeT» W JOCTynoM K SJICKTPOHHOU
uHdopmarmonHo-obpazosarenbHoi cpene kI TY umenn M.T. KanamHukosa:

-  oubmmoreka B® WMxI'TY wmmennm M.T. KanammukoBa (aapec: 427430, .
Botkunck, yi. Illysanosa, 1. 1);


https://ee.istu.ru/course/view.php?id=4646
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

[Ipu HeoOxomumocTu paboyas mporpamma JUCHUIUIMHBI (MOZYJSI) MOXET OBITh
aJanTUpPOBaHa JJs oOecrieueHus 00pa30BaTEIbBHOIO IPOLIECCa WHBAIUAOB M JIMIL C
OTPAaHUYEHHBIMU BO3MOXXHOCTSIMM 370pPOBbsl, B TOM 4YHCIEe /s OOydYyeHus cC
IPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH. J{J1s 3TOr0 TpedyeTcs
3asBJICHUE CTYACHTa (€ro 3aKOHHOTO MPEACTABUTENS) U 3AKIIOYEHHE ICUXOJIO0r0-
MeauKko-neaarornyeckor komuccuu (ITMIIK).
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MUHOBPHAYKU POCCHUN
BotkuHckuii pumman
benepaibHOro rocyAapCTBEHHOTO OI0/I)KETHOTO 00pa30BaTENHLHOTO
YUpEeXKACHUS BBICIIETO 00Pa30BaHUs
«»eBCKui rocy1apCTBEHHBINM TeXHUYECKUH yHUBEpcuTeT MeHn M. T. KanamnukoBay

O1neHoYHbIE cpeacrea
o JIMCHUIIJINHE
[IporpaMMHpOBaHUE JUCKPETHBIX CTPYKTYD

Hamnpasiienue 09.03.01 «MudopmaTrka ¥ BEIYUCIUTEIbHAS TEXHUKAY)

popuiIh «ABTOMATU3UPOBAHHBIC CHCTEMBI 00pabOTKH HHGOPMAITUHN U YITPABICHH

ypOBEHb 00pa3oBaHus: OaKaiaBpraT

dhopma oOydeHHS: OUHASL

o01Iast TPy I0eMKOCTh JUCITUTUIMHBI COCTABIISCT: S  3a4eTHBIX eAuHUII(bI)
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1.

OueHoyHble cpeacTBa

OuenuBanrie GOpMUPOBAHUSI KOMIIETEHIIUM MPOU3BOAUTCS HA OCHOBE PE3YJIHTATOB
oOydeHus, MpUBEJIEHHbIX B M. 2 paboueir mporpammbl 1 POC. CBa3b pazienoB
KOMITETEHIIUNA, WHIMKATOPOB W (OpM KOHTpOJIS (TEKYIIETO U MPOMEXYTOUYHOIO)
yKa3zaHbl B Tabnuile 4.2 paboueil mporpaMmbl TUCHUTIITUHBI.

OneHoYHbIE CpeICTBAa COOTHECEHBI C pe3yJibTaTaMU OOY4YeHUs IO JUCIUIUIMHE U
WHIAMKATOPAMH JIOCTHXKEHHUS] KOMIIETEHIIMHN, IIPEJICTABIICHbI HIDKE.

PesyabTaT 00yuenunst

®opMBbI TEKyLIETo H

MMpOrpaMMHBIC KOMIIOHCHTBI U HUX

B3aHUMOJICHCTBHE, HaBBIKAMHU
pa3paboTKH, U3MEHEHHUS u
COTJIaCOBAHMS APXUTEKTYPHI
MIPOTPAMMHOI0 obecneyenus,
HaBBIKAMH MPOEKTUPOBAHUS

CTPYKTYp [aHHBIX, 0a3 JaHHBIX,
IPOrpaMMHBIX HHTEpdericoB

Ne Koapl komMmnereHuuu u
(3HaHUs, yMeHus u NPOMEKYTOUYHOT 0
n/n HHIUKATOPOB
HABbIKU) KOHTPOJIs
1 [1K-5.1. 3HaTe: MeTOqOJIOTUH 3nate: Mertoael Teopuu | TectupoBaHue.
pa3paboTKu mporpaMmMHOro obec- | MHOkecTB. MeTosl Mate- | [IpomexxyTounas
IIEYEHUs U TEXHOJIOTHM IPOrpaM- | MaTUYECKOM JIOTMKM M | aTTecTalys: K3aMeH.
MHUPOBaHHUS, METOJABI U CPEACTBA | aIreOpbl BbICKA3bIBAHUM.
IPOEKTUPOBAHUS IPOrpaMMHOro | Meronsl Teopun rpagos
oOecrnieyeHus, IpOorpaMMHBIX UH-
TepdelicoB U 0a3 JaHHBIX, SA3bIKU
dbopManm3anuu GyHKIIMOHATBHBIX
crienuuKanmia
2 [1K-5.2. VYwmertb: coriacoBbsiBaTh | YMeTh: Pemenue npuk- 3amuTa NpakTUYECKUX
TpeOOBaHUS K IPOrpaMMHOMY | JaJHBIX 3a]1a4 C UCIIOJb- | paboT, 3alura
0o0ecreyeHni0 ¢ 3auHTEpeco- | 30BaHUEM MOJEIINPOBa- 1a0b0paTOpHBIX padoT.
BaHHBIMH CTOPOHaMH, BBIOUPATH | HUS JUCKPETHBIX
CpEJCTBa peanu3alun TpeOOBaHUH | CTPYKTYp
K IPOrpaMMHOMY O00€CIeUEHHUIO,
HCII0JIb30BaTh CYLIECTBYIOILIHE
TUIIOBbIE pEIIEHUS U LIa0JIOHBI
MPOEKTUPOBAHUSI MPOrPAMMHOTO
oOecrieyeHus, BbIpaOaThHIBaTh Ba-
pUAHTBl pealu3alud  I[porpam-
MHOI0 oO0ecredyeHusi, MPOBOAUTH
OLICHKY M 00OCHOBAaHHME PEKOMEH-
JyEMBIX PELICHUN
3 [1K-5.3. Bmagers: HaBbikamu | Binagets: Mcmonb3oBanue | 3amuTa 1a00paTOpHBIX
aHanm3a TpeGoBaHUI K | CPEeIICTB MPOrpaMMHpOBa- | padoT.
IpPOrpaMMHOMY  OOECIEUYEeHHIO, | HUSl MpPU pPEUIeHUH 3a]ad
HaBBIKAMHU pa3paboTKU | METOAaMU  JIUCKPETHOM
TEXHUUYECKUX CHelUpUKaluil Ha | MaTeMaTUKU

Tunosvie 3a0anus 0151 OYeHUBAHUS POPMUPOBAHUS KOMNEMEHYULL

Haumenosanue: >x3ameH
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IlIpeocmasnenue 6 @OC: niepeyeHb BONPOCOB

Ilepeuensv 6onpocoe 01a npogedenusn IK3ameHna:

1. Teopust MuoxectB. Jluarpammsl Ditnepa-Benna.

2. Omnepaiuu HaJi MHOXECTBaMU. 3aKOHBI alnreOpbl MHOMXKECTB.

3. OcHOBHbIE MOHATUSI MaTeMaTH4eckoi joruku. Jlormdeckue QyHKIMU. 3aKOHBI
OyJieBOM anreopsl.

4. CnenuanbHble pa3IoKeHUs! JIOTUUECKUX (DYHKIIHM.

5. MuHuMH3aIms JOrHIeCKuX (PyHKITUH.

6. Teopema o d¢yHKIIMOHATRHOW TONHOTE. [IpuMepsl (YHKIIMOHAIBHO TMOTHBIX
0a3ucoB.

7. MuHuMu3amys  HETMOJHOCTBHIO  OmpeAcieHHbIX  QyHKIud. CoBMecTHas
MUHHAMM3AIUS JJOTHYECKUX (QYHKITHH.

8. OcnoBHbIe MOHATHUS Teopuu rpados. Tumsl rpados.

9. Cnoco6sl ipencrapiieHus rpados. ['eneparus ciydaitHeix rpados.

10. 3agaya o kpaTdaiiieM MyTH Ha rpade. 3amaya O MOUCKE MHUHHUMAIBLHOTO
OCTOBHOTO JiepeBa B rpade.

11. 3agaya 0 moMCKe aJbTEPHATUBHBIX KpaTUAMIIIUX MyTel B rpade.

12. O6xox rpada B mupuny. [lonck myTH ¢ HAMMEHBIIIUM YUCIOM MMOCPETHUKOB.

13. IleHTp, aOCONIOTHBIN IIEHTP U MeauaHa rpada.

14. 3agaya o HauOoJIbIIEH TPOITYCKHON CIOCOOHOCTH Tpada.

15. O6xox rpada B rimyOuny. IloMcKk CHIIBHBIX KOMIIOHEHT Ipada U MOCTpOEHHUE
KOHJICHCAIIHU.

16. O6xox rpada B rmyouny. [louck »itneposa mukia B rpade.

Kpumepuu ouyenxu:

[IpuBenens! B pazuene 2

Haumenoeanue: tect
Ilpeocmaenenue 6 @OC. HabOP TECTOB 1O pasjeiaaM AUCITUATIIAHBI
Bapuanmut mecmos:

Tect Nel. Teopust MHOXKECTB.

1. VYkaxure NpaBUJIbHBII pe3yJbTart onepanun HaJ MHOKeCTBaMH
{2,4,5,7,91N{3, 4, 6, 9}.

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

- {41 9}

-{2,5, 7}

- {31 6}

2. Ykaxkurte NpaBUIbHBII pe3yJbTart onepanun HA MHOKeCTBaMH
{1, 3,4,6, 7}\{3,5, 7, 8}

-{1, 4, 6}

- {51 8}

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

- {31 7}

3. VYkaxuTe NpaBWIbHBIN pe3yJIbTaT ONepanuu HaJ MHOKecTBamu {2, 5, 8, 9} +{0, 3, 4, 8}

-{2,5, 9}

-{0, 3, 4}

-

-{0,2,3,4,5,9}
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4. Yxkaxure NpaBUJIbHBII pe3yabTar onepanuu HaJ 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. Ecau Ac B, 10 AnB =... [Ipogoaxure BoIpakeHue.

-

6. YkaxxuTe NpaBYI 4acTh BbIpaxkenuss AU B = ...

- AnB

- AUB

- (Z(WE)U(AG B)

- AnB

7. YnpocTuTe BbIpaskeHHe (Z mB)u (Z mE), NPUMEHNUB 3aKOH CKJICUBAHUS
- A

- AUB

- AUB

- A

8. 3anuuuTe BhIpajkeHHe, YI0BJIeTBOPsIOIIee H300pa:keHHOH AuarpamMme Jiijiepa-Benna

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

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

- (A\B)U(ANB)

- (ANC)\(BUA)

9. VYkaxuTe BEpHYI0 IPaBYI0 YacTh paBeHcTBa A\B=...

- AUB

- AUB

- AUB

- AnB

10. Ynpocture BbIpakeHue AU (ng), HCIOJIB3YSl 3aKOH NOTJIOIICHUSI
- AUB

- AnB

-B

Tect Ne2. MaTtemaTn4eckasi JIOTHKA U ajiredpa BbICKa3bIBAHUIA.

1. Kak onpeaejurb 4YHCIO CTPOK B Ta0juue HCTHHHOCTH JOTrMYecKoOd (YHKUMH
F(X1, X2yeey Xn)?

| >
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-2,

- nz;

- on-

_4n

2. HaiiguTe mpaBy1o 4acTh paBeHCTBa X — Y =...
- x-y

X4y

L X4y

-X®y

3. Kak mo-apyromy mMo:kHO 3anucaTth Jornueckyio ¢pynkuuio «Crpeska [Mupca»?

- X+y

Ty

- X- y

ey

4. Kak onpenessiercsi JJorndyeckasi pynkuusi «CJiioxkeHue mo Mmoayiw 2» f =x@y?

- (hyHKIMS IPUHUMAET 3HaYeHUE |, €CIM HEeT YMEHbBIICHHS 3HAYCHUHN TP TTepexoJie OT X K Y

- (hyHKIMS IPUHUMAET 3HaYeHue 1, ecu X U Y pa3inuyHbl

- (hyHKIMS IPUHUMAET 3Ha4eHue 1, ecau XoTs Obl 0/1HA U3 IIEPEeMEHHBIX paBHa |

- (hyHKIMS IPUHUMAET 3HaYeHue 1, ecau o0e nepeMeHHble paBHbI 1

5. 3nauenme pynkumuu pasHo 0, eciu 3HaUeHHe XOTA Obl 01HOI nepemMeHHol paBHo 0. Urto
3TO 3a Jiorn4yeckasi QyHkuus?

- TU3BIOHKIIUS

- KOHBIOHKIIUS

- UMILIUKaLuUs

- mrpux Hleddepa

1. Ha kaxkom 3aKkoHe 0y./1eBoii ajredpbl ocHoBaHbI MeTOA KapT KapHo un meToa KBaiina nas
MHUHUMHU3ALIHUHT JOTHYCCKUX (PYHKIUH?

- 3aKOH ITOTJIOIICHMS

- 3ak0H [lopenkoro

- 3aKOH CKJICHBaHUS

- 3aKOH 11e Moprana

2. Yro Takoe 3j1eMeHTapHAsA KOHbIOHKIUSA?

- KOHBIOHKIIMS, COZIepKalas 2 MepeMEHHbIX

- KOHBIOHKIIMS, HE COJEPIKaIlas NHBEPCUU

- KOHBIOHKIIMSI, KOTOpask COAEPKUT KaXAyI0 IEPEMEHHYIO

- KOHBIOHKIIMS, COZIeprKallas Mo KpaiiHeil Mepe 2 nepeMeHHbIe

3. 3anumure pe3yJibTAT CKJICHBAHUS 3JIEMEHTAPHBIX KOHBIOHKIUIA: X; X, X5 + X; X, X,

- XXy

- X3

ERER

- Xy X3

4. KakoBa reomeTrpuyeckasi HHTepHpeTALHUs JOIrMYecKoil GyHKIHUM TPeX NepeMeHHbIX?
- OyneB Ky0

- TUIIEPKYO

- OyneB kBajapar

- Cyneprunepkyo

5. KaxkoBareomerpnueckasi MHTepnpeTanus JOru4eckoil pyHKINHU YeTbipex NepeMeHHbIX ?
- OyneB KyO
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- TUIIEPKYO

- OyneB KBajapar

- CyIeprunepkyo

1. B kakom ciyuae Jorudeckasi QyHKIHs CHUTAETCS COXPAHSIIOIIEH HOJIb?

- €CJIM Ha BceX Habopax nmpuHUMaeT 3HaueHue

-ecmu 1(0,0,...,0)=0

- eci mpuHUMaeT 3HaueHue 0 Kak MUHMMYM Ha MOJIOBUHE HaOOpoB

-ecmu f (1,1,...,1) =0

2. B kakom ciayuae jJjorndeckasi QyHKIHsI cCUMTaeTcs coxpansitomieii 1?

- €CJIM Ha BceX Habopax MpUHUMAET 3HaYeHue |

-ecn f(11,...1)=0

- €CJIM IPUHUMAET 3Ha4YeHUe | KaKk MUHUMYM Ha MOJIOBUHE HAOOpOB

-ecm f(11,...,1)=1

3. YkaxkuTe ycJa0BHEe CAMOJABOICTBEHHOCTH JIOTHYECKOH (DYHKIIHM TPeX MepeMeHHbIX
- fi (X11 X2'X3) = fi (Xl’ X2'X3)

- €CJIM MPH Tepexo/ie OT MEHbIIEro Habopa K OonbiieMy (GyHKINS He yObIBaeT

- ecu noMHOM JKerajakuHa 3ajaHHOM (YHKIIMHM HE COJIEPKUT IIPOU3BEIEHUS IEPEMEHHBIX
- ec PYHKIMS IPUHUMAET 3HaUYeHUe 1 pOBHO Ha MOJIOBUHE HAOOPOB

4. YkaxuTte yCJI0OBHEe MOHOTOHHOCTH JIOTHYECKO# (PyHKIIUM TPeX NmepeMeHHbIX

- B (X Xy, X5) = F (X Xy, X3)
- CCJIN HpI/I HCpCXO,Z[C OT MCHBIICTO Ha6opa K 6OJ'IBI_HCMy (bYHKI_II/I}I HEC y6I>IBaeT
- ecu noMHOM JKerajakuHa 3ajaHHOM (QYHKIIMHM HE COJIEPKUT IIPOU3BEIEHUS IEPEMEHHBIX

- eciii GYHKIMS IPUHUMAET 3HaueHue 1| poOBHO Ha MOJIOBUHE HAOOPOB
5. YkaxuTe ycja0BHe JUHEHHOCTH JOrnYeckoi pyHKIMHU TpeX NnepeMeHHbIX

- B (X Xy, X5) = F (X Xy, X3)
- €CJIM MIPU TIepexo/ie OT MEHbILEro Habopa Kk OosbleMy QyHKIIMS HE yObIBaeT

- ecu moHOM JKerajkuHa 3aJaHHON (YHKIIMHM HE COJIEPKUT IPOU3BEICHUS IEPEMEHHBIX
- ecn QYHKIUS TPUHUMAET 3HaueHue | poBHO Ha MOJOBUHE HA0OOPOB

Tect Ne3. luckpeTHbie Moaen Teopuu rpagos.

1. Kakoii rpa¢ Ha3piBaeTcsi raMUWJIBTOHOBBIM?

- rpa¢, He UMEIOIUH IUKIIOB

- rpad, KOTOPBI MOKHO pa3MECTUTh Ha IMJIOCKOCTU 0e3 nepecedeHus pedep

- rpag, B KOTOPOM CYIIECTBYET IyTh, IPOXOAIININ yepe3 Kaxkaoe pedpo pOBHO OJIUH pa3
- rpad, B KOTOPOM CYIIECTBYET MPOCTOM IIUKJI, COAEPKALUI KaX/1yl0 BEpIINHY rpada

2. Kakoii rpa¢ HasbiBaeTcs 3ij1epoBbIM?

- rpad, KOTOPBI MOKHO pa3MECTUTh Ha IMJIOCKOCTU 0e3 nepecedeHus pedep

- rpag, M00bIe 1BE BEPUIMHBI KOTOPOTO JOCTHKUMBI APYT U3 ApyTa

- rpag, B KOTOPOM CYIIECTBYET IyTh, IPOXOAIIUI uepe3 Kaxkaoe pedpo pOBHO OJIMH pa3
- rpad, B KOTOPOM CYIIECTBYET MPOCTOM ITHKJI, COAEPKALIUI KaX1yl0 BEpIINHY rpada

3. Kakoii rpa¢ nHa3biBaeTcs NJIaHAPHBIM?

- rpad, 1r00bIe 1BE BEPIIMHBI KOTOPOTO JOCTHKUMBI APYT U3 Apyra

- rpag, B KOTOPOM CYIIECTBYET IyTh, IPOXOAIIUI uepe3 Kaxa0e pedpo pOBHO OJIMH pa3
- rpad, B KOTOPOM CYIIECTBYET MPOCTOM IIMKJI, COAEPKALIUI KaX1yl0 BEpIINHY rpada

- rpad, KOTOPBIA MOXHO pa3MECTHTh Ha IJIOCKOCTH Oe3 repecedeHus pedep

4. Yrto Takoe pedepHO-B3BelIeHHBbII rpad?

- rpag, B KOTOPOM Bce pedpa UMEIOT OJMHAKOBBIN BeC

- rpag, B KOTOPOM OIIpeJIeNIeH Bec pedep

- rpag. B KOTOPOM BeC KaKa0ro pedpa paseH 1

- rpad, B KOTOpoM pedpa HEe UMEIOT Beca
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5. Jlusi yero Hy’KHO MaTpM4HOe NpeAcTaBaeHue rpagos?

- MaTpUYHOE MPEJCTaBIEHNE O0JIee HATJIAIHO, YeM rpadudecKoe

- MATPUYHOE MPEJICTABICHHUE MO3BOJSET rpadMuecKy NPEACTaBIATh rpadbl

- MaTPUYHOE MpeACTaBIeHUE YA0OHO /ISl KOMITBIOTEPHBIX PACYETOB

- MaTpUyHOE NPEJCTABICHHE IO3BOJISICT MOJY4YUTh OOiblIy0 uHpOpManuio o rpade, dem
rpadudeckoe

6. B ueM HegoCcTaTOK MATPHMIBI CMEKHOCTH?

- MaTpHIla CMEXHOCTU He HeceT MHpopMaIuu o Bece pedep U BEepIuH

- MaTpUIla CMEKHOCTH HE HeceT HH(POPMAIMU O HAIPABJICHUU JIyT

- MaTpHIla CMEXHOCTU He HeceT MHGOpMaIuU O Bece BEPIIUH

- MaTpUIa CMEKHOCTH HE HeceT MH(POPMAIMU O PACTIONOKEHUH BEPIINH rpada B MPOCTPAHCTBE

7. Kakasi u3 nepeyucJeHHbIX MATPHUIl HeKBajpaTHasi?

- MaTpuIla CMEXHOCTU

- MaTpHIla BECOB

- MaTpULIA JOCTHKUMOCTEN

- MaTpHIla UHUIUICHIIUHA

8. Kakoii anroput™M no3BoJisieT NOJYYHTh KpaTyailme paccTOSIHUA MeXXIy BCeMH MapamMu
BepuumH rpaga?

- anroput™ /[lelikerpa

- asiroput™ Droiaa-Yopuosia

- asiroput™ Popaa-bennmana

- anroput™ Kpackana

9. 3a ckoabKo HTepanmii moJryyaercs pemenue B ajiropurme Jleiikerpa?

- YUCJIO UTEpaIUil paBHO YMCITY BEpLIUH rpada

- YUCJIO UTEepaIil Ha eMHUITY OOJIbIIE YHCiIa BEPIIUH rpada

- YUCJIO UTepaluil paBHO yuciy pebep rpada

- YHCJI0 UTEepAIHii PaBHO NMPOU3BEICHHUIO YK CIIa BEPIIMH U yKcia pedep rpada

10. HajiauTe npaBu/bHOe onucanue aaropurma Jeiikcrpa.

- Ha KaXJOM IIare OOHOBJSIOTCS TMOMETKM BEpIIMH, Ha IOCJIEIHEM Iare Bce MOMETKU JaroT
KpaT4ailliue pacCTOSHUS

- Ha KQXXJIOM II1are OOHOBIISIIOTCS BpEMEHHBIE TOMETKU BEPIUH, CPEIM BCEX BPEMEHHBIX ITOMETOK
BbIOMpaeTcst HanOoNbIIast U AeTaeTCsl HOCTOSHHON

- Ha KaXXI0M LIare KaxJas momMeTrka oOHOBIISIETCS, Ha MOCJIETHEM IIare BHIOUpAEeTCsl HauMeHbIlast
MIOMETKa

- Ha KaXXIOM II1are OOHOBIISIIOTCSI BpEMEHHBIE TOMETKH BEPIINH, CPEI BCEX BPEMEHHBIX TIOMETOK
BbIOMpAeTCsl HAMMEHbIIAs U JeNaeTCsl HOCTOSHHON

11. Kakoii rpa¢ Ha3piBaeTcsi CHJILHO CBA3HbIM?

- rpad, He UMEOLIUI LIUKJIIOB.

- rpad, 1r00bIe 1BE BEPIIMHBI KOTOPOTO JOCTUKUMBI APYT U3 APYyTa.

- rpag, B KOTOPOM CYIIECTBYET IyTh, IPOXOJAIINI uepe3 Kaxa0e pedpo poBHO OJIMH pas.

- rpad, B KOTOPOM CYIIECTBYET MPOCTOM IIUKJI, COAEPIKALUIN KaX /Ayl BEpIIUHY rpada.

12. Yrto Takoe cWJIbHAsI KOMIIOHEHTA rpada?

- MUHUMAaJIbHBIN CHJIBHO CBS3HBIN moarpad

- moarpag, B KOTOPOM BCE BEPILUHBI JOCTHKUMBI APYT U3 Apyra

- MAaKCUMAaITbHBIN TIOATpad, B KOTOPOM BCE BEPIIMHBI IOCTHKUMBI IPYT U3 IPYra

- MHO>KECTBO BEPIIMH Ipada, He CBSI3aHHBIX APYT C APYTroM pedpoM HUIIH Tyron

13. Yro Takoe nuametp rpada?

- YIIBOGHHOE pacCTOsIHUE OT IIeHTpa rpada /10 Hauboiee yAaJeHHOH BepIIuHbI

- YABOEHHOE PacCTOsTHUE OT aOCOMIOTHOTO IIeHTpa rpada 10 Hanboee yaaIeHHOW BEPITHHBI

- paccTosiHUE MEX 1y HanboJee ylaleHHbIMU BepIIMHaMU rpada

- paccTosTHuE MEXIY IEHTPOM U aOCOTIOTHBIM IIEHTPOM rpada

14. Yto Takoe HeHTP HEOPHMEHTHPOBAHHOIO rpada?
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- BEpLIMHA, PABHOYAAJIEHHAs OT BCEX OCTAJIBHBIX

- BEpIIMHA WJIM TOYKa Ha pedpe, paccTOSHUE OT KOTOpOH A0 Hambojee yAaleHHOW BEpIIMHBI
MUHUMAaJIbHO

- BEpIIMHA, PACCTOSTHUE OT KOTOPOU 0 Hanbosee yaleHHONW BepIIMHbI MAKCUMAaJIbHO

- BEpILMHA, PACCTOSIHUE OT KOTOPOM 70 HauboJiee yAaJleHHON BePIIMHBI MUHUMAJIBHO

15. Yto Takoe BHEHNIHUIT LIEHTP OPHEHTHPOBAHHOTO rpada?

- BepiIuHa rpada uim Touka Ha pedpe, paBHOYJalleHHAasi OT BCEX OCTaJIbHBIX BEPIINH rpada

- BepuIrHa rpada, Ay KOTOpOoil cymMMa pacCTOSIHUM J0 BCeX BEpIUIMH rpada MakcUMalbHa

- BepIurHa rpada, Ui KOTOpoil paccTosiHUE 10 Hanbouiee yaaleHHON BEpIIHMHBI Tpada MUHUMAIIEHO

- BepIlurHa rpada uin TouKa Ha pedpe, paccTOsHUE 10 KOTOPOil OT HanboJiee yaaaeHHOM BePIIUHbI
rpada MakCHUMaJIbHO

16. Yto Takoe MeIHaAHA HEOPHEHTHPOBAHHOTO rpada?

- BepmuHa rpada, Ui KOTOPOi CyMMa pacCTOSHUHN /10 BCEX BEpIIMH rpada MUHUMAIbHA

- TO4Ka Ha pedpe, Uit KOTOPOIl pacCTOSHUS IO BCEX BEPIINH rpada oJMHAKOBBI

- BepIIrHa rpada, Uit KOTOpO pacCTOsTHHE JI0 Hanbouiee yjaleHHON BEPIITNHBI T'pad)a MUHUMAIIBHO

- TO4Ka Ha pedpe, Uit KOTOPOil paccTosiHue 10 Harboliee yJaleHHON BEpIINHBI MUHUMAIBHO

17. Yto Takoe a6COIIOTHBIM HeHTp rpada?

- BEpILIMHA, PaBHOY/JAJI€HHAsl OT BCEX OCTabHBIX

- BEpLIMHA, PACCTOSIHUE OT KOTOPOU 0 Haubosiee y1aleHHON BEpINHbI MUHUMAIbHO

- BEpIIMHA WJIM TOYKa Ha pedpe, paccTOsSHUE OT KOTOpOH A0 Hambojee yAaleHHOW BEpIIUHBI
MUHUMAaJIbHO

- BEpIIMHA, U3 KOTOPOU TOCTUKUMBI BCE OCTaIbHbIEC BEPIIUHBI rpada

18. Kakoii aaropuTm UCHoJb3yeTcs AJIsl HAX0KIeHHus1 a0COJITHOrO eHTpa rpada?

- anroput™M XaKuMHu

- anroput™ /[lelikerpa

- asiroput™ Pronaa-Yopuosia

- anroput™ [Ipuma

19. Yro Takoe kiauka rpaga?

- MUHUMAaJIbHBIN MOJTHBIN noarpad

- MaKCUMaJIbHBIN TOJIHBIN oarpag

- MUHUMAaJIBHBIN ITyCcTOM moarpad

- MAaKCUMaJIbHBIN IycTON noArpad

20. Yo Takoe BHYTPEHHMIi IIEHTP OPHEHTHPOBAHHOTO rpada?

- BepIIMHa rpada Wiu Touka Ha pedpe, paBHOYJaJIeHHast OT BCEX OCTaJbHBIX BEPIIUH rpada

- BeplIMHa rpada, A7 KOTOpOi cymMMa pacCTOSIHUN J0 BCeX BEpUIMH rpada MakcUMalibHa

- BepIIMHa rpada, it KOTOpOi paccTosiHUE 710 Hanbouiee yjalleHHON BepIIUHBI r'pada MUHUMAJIBHO

- BeplIMHa rpada, A7 KOTOPOi paccTosiHuE OT Hanbolliee yaleHHON BepIIuHbI rpada

Kpumepuu oyenku:
IIpuBenensl B pazuene 2

Haumenoeanue: 3amunra 1a00paTOpHBIX padoOT
Ilpeocmaenenue ¢ @OC: BONIPOCHI K 3alIUTE Ja0OPATOPHBIX paboT

Bapuanmut 3a0anuii:

Tuns! rpados.

CnocoOsI mpeacTaBiaeHus rpadoB: MaTPUIBL.

['enepanust cmyyaitHbIX TpagoB.

3ajmayda o KkparyaiimeM myTd Ha rpade. Anroput™ Jlelikcrpa.

3agada 0 MOMCKE MUHMMAJIBHOTO OCTOBHOTO JepeBa B rpade. Anroputm Kpackana.
3afaua 0 MOMCKe ambTepHATUBHBIX KpaTyaiimx myTeif B rpade. Anroput Hena.
O6xox rpada B mIMpuHy.

NogakrwnpE
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8. OO6xox rpada B rmyOuHy.

9. Tlowmck myTH ¢ HAMMEHBITUM YUCIOM TTOCPETHUKOB.

10. IeHTp, aOCOMIOTHBIN LIEHTP U MearaHa rpada.

11. 3amaya o HauOoOJIBIIIECH MPOMYCKHOM CITOCOOHOCTH rpada.

12. Tlouck CHIIBHBIX KOMIIOHEHT rpad)a ¥ MOCTPOESHUE KOHACHCAIHH.
13. Tlowmck »itnepoBa 1ukKIIa B rpade.

Kpumepuu oyenxu:

[IpuBenensl B pazuene 2

Haumenoeanue: npakTudeckrie padbOThI
Ilpeocmasnenue ¢ @OC: HabOp BapUaHTOB 3aJaHUN
Bapuanmut 3a0anuii:

IIP Nel. Teopusi MHOKeCTB.

3agaya Nel

Jlanel MHOXecTBa A, B, C:

AN

AW
\/

3aganue: n300pa3uTh Ha quarpamme Jitiepa-BeHHa ciieyroiiye BhIpaKeHHUs.
11 (B\C)n(CV4)n (B 4)

1.2 (m)u((BmC)\A)
13 (BUC)\4\(CnB)

1.4 BUCUAU(B\(ANC))
15 BUA)\C+(4NB)
3agaua Ne2

1. B COOTBETCTBHM C HUCXOIHBIMHU JIaHHBIMH TOCTPOUTH JUarpammy Oujepa-
Benna.

2.  Haiitm pemrenne 3a1a4u Ha JUarpamMmme.

3. 3ammcarb pelieHre B BUJIE MHOXKECTBA, UCIOJIB3Ys ONEparui 00beIUHEHHUS,
IIEpECEUECHUs, PA3HOCTH U JOMOJHEHUS MHOXKECTB.

2113 60 cTyaeHTOB HEMEIKHI S3bIK 3HAIOT — 25, dpaHIly3cKkuii — 24, aHTTTUHACKUNA U
HEMEIKHUHN — 7, aHrMicKui U dpaniy3ckuii — 10, Hemerkuii u ppaHIry3cKuii — 5, a Bce
TPH SI3bIKA 3HAIOT 2 CTYAEHTA. 2 CTYJEHTA HE 3HAIOT HU OJHOTO s13bIKa. HaliTH, CKOJIBKO
CTYJICHTOB 3HAOT TOJBKO aHTJIMUCKUAM S3BIK.

22 W3 100 cTyneHTOB aHTIMHCKHUUN S3BIK 3HAIOT 35 CTYIEHTOB, HEMEUKUNA — 25,
dpaniy3ckuii — 40, aHTIMACKUN U DpaHIly3CKUil — 7, HEMEUKUil U (paHIy3CKHil — S,
BCE TPHU s3bIKa 3HAIOT 2 CTyAeHTa, 20 CTYJIEHTOB HE 3HAIOT HU OJIHOTO si3biKa. HailiTw,
CKOJIBKO CTY/ICHTOB 3HAIOT aHTJTUHUCKUI U HEMEIIKUH S3bIK, HO HE 3HAIOT (DPAHITY3CKOTO.

2313 80 CTyIEHTOB aHTJIUMHUCKUU SI3BIK 3HAIOT 26 CTYACHTOB, HEMEUKUH — 32,
dpanIty3ckuii — 22, aHTIMIUCKUANA U HEMEUKUI — 6, HeMeKui u GhpaHIly3cKuil — 6, Bce
TPH A3bIKA 3HAET | CTyIEHT, 21 CTyAEHT He 3HAaeT HU OJHOTO s3bika. HailTh, CKOJIbKO
CTYJI€HTOB 3HAIOT POBHO 2 SI3bIKA, OJUH U3 KOTOPHIX aHTJIMIUCKUM.
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IIP Ne2. 3akonbl OyJieBoii anredpsbl.
VYIpoCcTUTh BBIpaKEHUE, UCTIONb3Ys 3aKOHBI OYyJI€BON anreopsl.
Bapuanr 1
f =a-+bc-(b+ac)+(o+c)a-(a+bec)+abe
Bapuanr 2
t =(ab+c)-{c+b)-ac+{a+bec)o+ac)+ac
Bapuanr 3
f =ac-b+(ab+bc)-ab+c+ac+be

IIP Ne3. MunuMu3anus JOru4ecKux QyHKIH.

1. moctpouTs TaOIUILy MCTUHHOCTH JAJIS 3aJaHHON (DYHKIIUY;

2. HaWTH MUHUMaJbHYIO QyHKIIHIO MeTogoM KapT Kapno (rmo "1" u "0").
Bapuanr 1

f= ((x2 + X, + x4)—> (x, ® x3))| ((x2 - x4)+ ((xl \! x3)~ x4))

Bapuanr 2

f= ((xlx2 +X,)—> (x_3+ xz))-(((x1 — xs)@x_4)~ (x, ¥ xs))

Bapuant 3

f :((Xl - XS)‘L X2)®((X1+X2 +X4)_>((X_1+X4)|(X2 ®X3)))

IIP Ne4. CoBmecTHASsE MUHMMU3ALMSA JTOTHYECKUX (PYHKIUIA.

MuHUMH3UPOBATH JIOTHYECKYI0 PyHKIMI0 MeTogoM KBalina-Mak Kiocku.

1 2 3 4 5




IIP NeS. Kparuaiimuii nyTs B rpage. CuiibHble KOMIIOHEHTHI rpada.
1.  Onpenenuth KparTyaillliMe PacCTOSHUS OT BEPIIMHBI X1 10 BCEX OCTaJbHbBIX

BEPIIMH.

2. Haiitn cuiabHBIE KOMIIOHEHTBI U IMOCTPOUTh KOHACHCAITHIO.

Bapuanr 1

Bapuant 2

Bapuanr 4

X

ITP Ne6. LlenTp, a0COIIOTHBIN LIEHTP U MeaAraHa rpada.

1. Haiitu nentp rpada;

2. Haiftu aGconmoTHBIN LEHTp rpad;
3. Haiitu menuany rpada.

Bapuanr 1

X,

Ly

Bapuanr 2

X2 4

Bapuanr 3

X

Kpumepuu oyenxu:

IIpuBenens! B pazaene 2

2. Kpurepum v mKaJbl OleHUBAHUS
KOHTPOJIBHBIX ~ MEPOMNPHUATUH  (TEKYIIETro

Jns

KOHTPOJISI)  yCTaHaBJIMBACTCS

MUHHUMAJIbBHOE M MaKCHMAaJIbHOE KOJMYECTBO OAJIJIOB B COOTBETCTBUM C TaOJIMILIEH.
KoHTposibHOE MeponpuaTHe CUUTAETCA MPONACHHBIM YCIEUIHO NPHU YCIOBUU Habopa

KOJHMYECTBA 0aJIJIOB HE HM)KE MUHUMAJILHOTO.
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PesynpraT 00yueHWs MO AWCIMIUIMHE CUMUTACTCA JOCTUTHYTHIM MPH YCHENTHOM
POXOXKJIECHUU O0YyYaroUMMCs BCEX KOHTPOJIbHBIX MEpPONPUSITHI, OTHOCSIIMXCS K
JAHHOMY PE3yJIbTaTy 00y4YEeHUSI.

Pazoenwt Konuuecmeo dannos
Dopma konmpoaa -
OUCUUNTTUHDL min max
1 Tect Nel. Teopust MHOXKECTB. 0 5
1 ITP Neol. Teopust MHOXKECTB. 0 5
2 Tect Ne2. Marematuueckas JIOTHKa U anreopa 0 5
BBICKA3bIBAaHUIA.
2 TP No2. 3akoHbI OyneBOil anreophl. 0 5
2 ITP No3. MuHMMU3anust TIOTHUECKUX (PYHKITHI. 0 5
2 TP Ne4. CoBmMecTHAs MUHUMU3AIUS JIOTHYECKUX (DYHKITHIA. 0 3)
3 Tect Ne3. JluckpetHbie MOienu Teoprn rpados. 0 5
3 [TP Ne5. Kparuaiimmii nyTs B rpade. CuiibHbIe 0 5
KOMIIOHEHTHI rpada.
3 [TP Ne6. Llentp, abCoNMOTHBIN LIEHTp U MeauaHa rpada. 0 5
3 JIP Nel. Pa3paboTka TUCKpPETHBIX MOjelel TpadoB Ha 0 5
Python
3 JIP Ne2. Peanu3zanus aropuTMoB Teopun rpados Ha 0 5
Python
HToroBwIii TECT 0 25
0 80

HpI/I OLOCHHMBAHUHU PC3YIIbTATOB O6y‘I€HI/ISI 10 AUCHHUIUIMHEC B XOAC TCKYIICIO
KOHTpPOJII YCIICBACMOCTH HCIIOJB3YIOTCA CICAYIOIIUC KPHUTCPHUHU. MuHuMaabHOE
KOJIMYECTBO OayIoB  BBICTABJISCTCS 06yqa}01ueMyc;1 IIpy  BBIIIOJIHCHHH  BCCX

MOKAa3aTeyied, JOMYCKAIOTCS HECYIIECTBEHHBIE HETOYHOCTH B  M3JIOKEHHH U
odopMIICHMH MaTepHraa.
Haumenosanue,
Iloxkazamenu evicmagnenus MUHUMATbHOZ0 KOAUYECmea 0ai106
obo3navenue

3aaHus BBHITIOJIHEHBI 0OJiee 4YeM HamoJIOBUHY. [IpUCYTCTBYIOT cCepbE3HbIE
omnOku. [IpogeMOHCTpUpOBaH YAOBIETBOPUTENbHBI YpPOBEHb BIIAJCHUS
MaTepuaIoM.

IIpaxTrueckas

paboTa [IposiBneHbI HU3KHUE cvnoco6Hocm MIPUMEHSATH 3HAHUS U YMEHUS K BBIIIOJIHEHUIO
KOHKPETHBIX 3aJJaHUH.
Ha 3ammre mpakTideckoi paboThl JaHbI TPABUIIbHBIE OTBETHI HE MEHEE YeM Ha
50% 3aaHHBIX BOIIPOCOB
JIaboparopHasi paboTa BBITIOIHEHA B TIOJTHOM 00BEME;
[IpenacraBnen otuer, coAepKalIuii HEOOXOIMMBIE pPACUeThl, BBIBOJIBI,

JlaboparopHas 0 OPMIICHHBII B COOTBETCTBUU C YCTAaHOBIEHHBIMH TPEOOBAHUSIMHU;

pabora [IponemMoHCTpUpPOBaH YIOBICTBOPUTEIBLHBIN YPOBEHb BIIAJICHUS] MaTePHUATIOM
MIPH 3aIUTe JTa0OpAaTOPHOU pabOTHI, JaHBI IPABUIILHBIE OTBETHI HE MEHEE UeM
Ha 50% 3a7aHHBIX BOIIPOCOB

Tect [IpaBunbHO penieHo He MmeHee 50% TeCTOBBIX 3aJaHul

VYcTHbIM onpoc

JlaHbl MpaBWIIbHBIE OTBETHI HE MeHee YeM Ha 50% 3aJaHHBIX BOITPOCOB.
[TpoaeMoHCTpHpPOBaHBI 3HAHHSI OCHOBHOTO Y4EOHO-TTPOrPaMMHOTO MaTepHalia

[TpomexxyTouHas aTTecTalysl MO JUCHUILUIMHE MPOBOIUTCS B (hopMe HK3aMEHa.
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Hrorosas OLCHKA IT0 JUCHHUIIJIMHC MOXXCT OBITH BHICTABJIEHA Ha OCHOBE PE3YJIbTATOB
TCKYIICTO KOHTPOJIA € MCITIOJIb30BAHUCM CJIGI[YIOIHﬁfI IIKaJIbI:

Ouenka Habpano o6annos
COTIUYHOY 72...80
«XOPOIIIO» 56...71

«YAOBJIETBOPUTEIBHO» 40...55
«HEY/I0BJIETBOPUTEIILHO 0...39

Ecnu cymma nabpaunvix 6annos menee 40 — obyuarowuiicss e oonyckaemcs 00
NPOMENCYMOYHOU AMMeCmMayuu.
Ecnu cymma 6annos cocmasnsiem om 40 0o 80 6annos, obyuarowutics oonyckaemcs

00 SK3aAMeHd.

buner k sx3aMeHy BKJIIOYaeT 2 TEOPETUUECKUX BOMPOCaA.

[TpoMexyTouHas aTTecTaus MPOBOAUTCS B (pOpMe YCTHOTO ompoca.

Bpems na moarotoBky: 20 MUHYT.

[Ipu onleHMBaHUM PE3yIbTATOB OOYUYCHHSI MO TUCIUIUIMHE B XOJ€ MPOMEKYTOTHON
aTTeCTallMU UCTIOIB3YIOTCS CIEAYIONINE KPUTEPUH U IITIKAJIA OLEHKHU |

Ouenka

Kpumepuu OUECHKU

«OTJIMYHO»

OO0yuaromuiics Moka3ana BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy00oKoe
3HaHHE Y4eOHOro MaTepuana, MPeAYCMOTPEHHOTO MPOrPaMMON,
YMEHHME YBEPEHHO NPUMEHSATh HA UX MPAKTUKE MPHU PEIICHUU 3a]ad
(BBITIOJIHEHUU  3aJjaHMil), CMOCOOHOCTh TMOJIHO, TMPAaBWIBHO U
apryMEHTHPOBAHO OTBE€YaTb HAa BONPOCHl U J€jaThb HEOOXOAUMBIE
BbIBOJIbI. CBOOOJIHO HCIIOJIB3YeT OCHOBHYIO JUTEPATYypy U 3HAKOM C
JOTIOJIHUTEIbHOM JINTEPATypOH, pEKOMEHIOBAHHON IPOrpaMMO

«XOopouIo»

OOyyaromuiicss moka3aji MOJTHOE 3HAHHE TEOPETUYECKOro MaTepuana,
BIIQJICHHE OCHOBHOW JMTEpaTypol, peKOMEHIOBAHHON B MPOrpaMMe,
YMEHHE CaMOCTOSITENIBHO peliarh 3aJaddl  (BBIOJNHATH 3aJaHMUs),
CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYATh HA BOIPOCHI W JCNIaTh
HEOOXOIUMBIE  BBIBOABI,  JOMYCKAaeT  €AMHWYHBIE  OIIMOKH,
WCTIpaBIIsieMble TIOCJIE 3aMeuaHus mnpernogaBatens. CrnocobeH K
CaMOCTOSITEILHOMY TIOMOJIHEHUI0O W OOHOBJICHHIO 3HAHUKH B XOJ€
JaypHene yaueGHoi paboTsl U IpoeCcCHOHATBHON AESITETbHOCTH

«YHAOBJICTBOPUTCIIBHO»

OOyyaromuiics IeMOHCTPUPYET HEMOTHOE UK (PparMeHTapHOE 3HAHKE
OCHOBHOT0 y4eOHOTO MaTepuasa, I0MyCKaeT CYIIECTBEHHbIE OIITMOKHU B
€ro M3JI0KEeHUH, UCTIBITHIBACT 3aTPYAHEHHS U JOMYCKAeT OMIMOKU MPU
BBITIOJTHEHUH 3a/laHuil (pellleHuH 3a7ad), BBIMOJHSAET 3aJaHue IMpU
MOJICKa3Ke MperoaaBarens, 3aTpyAHsIeTcs B (OPMYIUPOBKE BHIBOJOB.
Brnameer 3HaHMEM OCHOBHBIX  DPa3JeioB, HEOOXOAWMBIX IS
JalbHEUIero oO0y4YeHus, 3HAKOM C OCHOBHOM M JOMOJHUTEIHHOU
JINTEPaTypOil, pPEKOMEHI0BAHHON ITPOrpaMMoit

«HCYHOOBJICTBOPUTCIIBHO»

OOyuaromuiicst Mpu 0TBETE JEMOHCTPUPYET CYILIECTBEHHbIE IPOOEIbI B
3HAHUSAX OCHOBHOT'O yueOHOT0 MaTepuaia, JOIycKaeT rpyoblie omnoKu
B (OpPMYJIMPOBAaHUH OCHOBHBIX MOHSATHA M MPU PELICHUHM TUIIOBBIX
3a/1a4 (MpH BHIMIOJTHEHWN TUTIOBBIX 33JJaHUH ), HE CTIOCOOEH OTBETUTH Ha
HaBOJASIME  BONpockl  mnpenojaBartend.  OLeHKa  CTaBUTCSA
oOyyarolmumcsi, KOTOpble HE MOTYT MPOJOJDKUTH OOYy4YeHHE WU
OPUCTYNIUTh K MNPOPECCHOHATBHON JEATENbHOCTH 10 OKOHYAHUH
00pa30BaTeNbHOTO yupekJeHus 0e3 JOMOJIHUTENbHBIX 3aHATUN 110
paccMaTpuBaeMOM JUCIUIUINHE
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