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1. HepequL IVIAHUPYEMBIX pe3yJabTaToB oﬁyqenuﬂ o ANCIHUIIJINHE,
COOTHECCHHBIX ¢ UHANKATOPaAMHU NOCTUKCHUS KOMHeTeHIII/Iﬁ

KOMHeTeHlIl/ISI Conepmaﬂne KOMIICTCHIUN I/IHI[I/IKaTOp Couepmanne HHAUKATOpa

Cnocoben pa3pabaTbIBaTh
I1K-5 TpeOboBaHuss u  mpoekTtupoBarb | [1K-5.3
porpaMMHOE o0ecreyeHue

[IpuMeHsieT CcTaHOApTHBIC AaJTOPUTMBEI B
po¢heCCHOHATBHOM NeATEIBHOCTH

2. MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl

JMCIUIIIAHEI (mpakTHKH), | JInHeHas anreOpa u Teopust MaTpuL, MaTeMaTH4eCKui
TIPEIICCTRYIOIIHE M3ydeHHIo | 2HAS, [TporpammupoBanue

JUCHUITIIIUHBI, PE3YyJIbTAThI

OCBOCHH: KOTOPBIX H€06XOIII/IMBI

JJIA OCBOCHMA JTAaHHOM

JUCIHHITIIINHEI.

Jucuumiuael  (IpakTHKH), Ui | MaTemarnyeckast JOruKa U TCOPHsl allrfOPUTMOB
KOTOPBIX PC3YyJIbTATBl OCBOCHUA
JTAaHHOU JTUCIIUILIVHBI oynyT
HEO0OXOJIUMBI, Kak BXOJHBIC
3HAHUS, YMEHUSA U BIQACHUS I
UX U3YYCHUS.

3. O0beM MCHMIUIMHBI B 32a4Y€THBIX €IMHHUIAX ¢ YKa3aHMEeM KOJHYeCTBA
aKaJeMHYEeCKNX YaCOB, BbII€JEHHbIX HA KOHTAKTHYIO padoTy 00y4aromerocs ¢
npenojaaBarejiemM (M0 BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy
o0y4aromerocst

OO6muit 06beM AUCIUILINHEI B 3.€. /4ac: 3/ 108
dopma NMPOMEKYTOUHOU aTTECTalMU: DK3aMEH

Buabl 3aHsTHIl, HX TPYA0EMKOCTH (4ac.) O0BbeM KOHTAKTHOM

a00ThbI
®opma P
JlaGopaTopHbI IIpakTHyeckue CaMocTosiTeIbHA odyuaromerocst ¢
o0yueHust Jlexnun
e padoThbI 3aHATHS s1 padoTa npenojaBarejemM
(4ac)
oyHas 16 0 16 76 38

4. Coaep:kaHue IMCHMIUVIMHBI, CTPYKTYPMPOBaHHOEe MO TeMaM (pasgesam) ¢
yKa3aHHEM OTBEJAE€HHOI0 HAa HHMX KOJHYECTBA AKaJeMHYECKHX YacOB M BHUI0B
Y4eOHBbIX 3aHATHH

dopma obyueHunna: ouHanA
Cemecmp: 4

JleknuoHnHblie 3aHATUA (164.)




1. MHoxecTBa. {C 3JIeMEHTAMH 3JEKTPOHHOI0 OOY4YeHHs] U AUCTAHIUOHHBIX
00pa3oBaTeJbHBIX  TEXHOJIOTHIi} (2u.)[1,3,6,7,8,9] IlonsTne  MHOXeECTBa,
noaMHoXecTBa. Omnepanuu Hajg MHOXecTBaMu. HM3o0OpaxeHue oneparnuii  Haj
MHOXECTBaMU C MOMOIIBK auarpaMM BeHHa. MOIIHOCTP KOHEYHOIO MHOKECTBA.
@opmyna BKIOYEHHS M HCKIOUYeHUs. CBOWCTBa omnepauuid HaJa MHOYKECTBaMU.
[IpencraBieHre MHOXKECTB B IporpaMmax. butoBele mikanbl. ['eHepamus Bcex
MOJMHOXECTB  yHMBEpPCYMa. AJTOPUTM TMOCTpOeHHUs OuHapHoro koxa ['pes.
[IpencraBieHre MHOXECTB YIOPSAOUYEHHBIMU CIIUCKAMH.

2. OrHomeHusl. {JiekHusi ¢ pa3d0poM KOHKpeTHbIX curyaumii} (24.)[1,7,8,9]
Koprexu u nekaproBo mpousBelaeHue. buHapHoe oTHomenue. CrocoObl 3agaHus
OunHapHbIXx oTHOmIeHUU. [IpousBeaeHue (KOMIO3UIMS) OWHAPHBIX OTHOIICHHIA.
CpoiicTBa OMHApHBIX

oTHomIeHUH. CrocoObl omnucaHusi OWHApHBIX OTHOLICHWM: IepeurcieHue, MaTpuula
OunHapHoro otHomeHus. CBoicTBa Marpull OMHapHBIX OTHOIIEHUH. CrenuaibHbIe
OMHapHbIE OTHOUICHUS: pe(ICKCUBHbIE, CHMMETPUYHbIE, AHTUCUMMETPUYHBIE U
TpaH3UTHBHBIE. OTHOLIEHUE DKBUBAJIEHTHOCTH U Nopsiaka. [IpencraBieHne OTHOMEHUI
B IporpaMMax. AJropuT™M Yopmiajia JUisi BbIYHMCICHHS TPAaH3UTUBHOTO 3aMBIKaHUS
oTHouieHus R Ha MHOkecTBE M. AJITOPUTM TONOJIOTUYECKON COPTUPOBKH.

3. KomOunaropuka. IIpumeHeHne  KOMOMHATOPHBIX  aJrOPUTMOB B
NPo(ecCHOHATBHOM JeATeTbHOCTH. {JIEKIUA ¢ Pa300pPOM KOHKPETHBIX CHUTYaLMii}
(44.)[1,3,4,6,7,8,9] KomOunaTopuka kak Hayka. Kiaccudukaius KOMOUHATOPHBIX 3a/1a4
Y XapaKTEePUCTUKA UX OCHOBHBIX TUIOB. [IpaBuiio cyMMbl 1 yMHOKeHUs. CxeMbl BBIOOpa
0e3 BO3BpAIllEHUA U C BO3BpalleHUSIMU. Pa3menieHusi, mepecTaHOBKU, COYETAHMS C
NOBTOPEHUSMH H 0e3 mnoBTOpeHUuH. OCHOBHBIE TOXAECTBA ISl COYETaHUM.
[TonmnHnomuaneueie ko3 uirenTsl. bunom HetoToHa, OMHOMUaNbHBIE KOAP(ULIUEHTHI,
TpeyrosbHUK Ilackans. AJITOpUTMBI TIeHepauuu NEPECTAaHOBOK, COYETAaHUW U
pa3MelieHuid. AJNTOPUTMBI PEKYppPEHTHBIX cooTHomIeHusa. Haxoxaenue o61ero
pElIeHs] PEKYPPEHTHBIX COOTHOIICHUNH. Meton mnpousBomsammx ¢GyHKIun. Metos
XapaKTEePUCTUUECKUX (DYHKIIUMA.

4. OcHoBHbIe TNOHATUS Teopum rpadoB. {IeKuusi ¢ pa3doOpoM KOHKPETHBIX
curyamuii} (14.)[2,3,4,5,6,8,9] OcHoBHble moHsATUS Teopuu Tpados. Oneparuu Haf
rpadamu. CriocoObl 3amanus rpadoB: aHATUTUYCCKUN, TpapUUECKUW, MaTPUIHBIN.
Marpuna cMexHocTu. MaTpuiia MHIIMIEHTHOCTH.

5. Csznble rpaduol. [Ipumenenune anropurmoB Ha rpadax B npodeccuoHAIBLHOR
AeATeJIbHOCTH. {JIeKIUs ¢ pa30opoM KOHKpPeTHbIX curyanuii} (14.)[3.4,6,7,8,9]
[TonsiTust Mapuipyra, enu, TPOCTON LeNH, IIUKIa, MOpocToro uukia. CBs3HbIN rpad.
CreneHb CBSA3HOCTU. AJNTOPUTM YOpILIEUIa, BBIUUCIAIOMIMNA MATpPUIy CBSI3HOCTH.
Martpuia paccTossHUM, HKCUEHTPUCUTETHl BEPIUWH, PAAUYC, NUAMETp, LUEHTp rpada.
[lepudepuitnbie u eHTpaIbHbIC BepuHBL. O0X0/61 rpadoB. Dinepos nuki. Kpurepuit
Oiinepa. ['aMUNbTOHOB HUMKI. AJTOPUTMBI MOCTPOEHUs] DiliepoBa M ['amMuiIbTOHOBA
LIUKJIOB. 3ajadya KOMMHMBOSDKEpA. AJTOPUTMBI pEUIEHUS 3aJa4yd  KOMMHUBOSIKEpA.
JIBynonbHbIM rpad. BHyTpeHHssI 1 BHELIHSS TpaHH B IBY0JIbHOM rpade.

6. Ilnanapusie m miaockue rpadgol. IlpuMeHeHue aaropurmMoB Ha rpagdax B
npodecCHOHAIBHON esITeJJbHOCTH. {JIEKIHS ¢ Pa300pPOM KOHKPETHBIX CHTYalMii}
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(24.)[4,5,6,8,9] Ilnockue u mianapusie rpadel. Teopema Ditnepa o miIockux rpadax.
Kpurepnii IlonTpsruna-Kypartopckoro. [epeBo u nec. Teopema o xapakrepuszanuu
nepeBbeB.  Llukimomatnueckoe uyucno. Moct. Pasnensromee MHOkecTBO. Paspes.
Packpacka rpada. Xpomaruueckoe uucio rpada. 3amaga o KpaTyalileM OCTOBHOM
nepee. Ilonstue octoBHOro jepea. OOmas cxema ajJropuT™M MOCTPOCHUS
MHUHHMMAaJIBHOTO OCTOBHOTIO JiepeBa. Anroputmel Kpyckana u [Ipumsi.

7. OpuentupoBanubie rpagbl. IIlpumenenue ajaropurMoB Ha rpadax B
npogecCHOHAIBHOM JAeATeJbHOCTH. {JIEKIMS ¢ Pa300pOM KOHKPETHBIX CUTyalMii}
(44.)[4,5,6,8,9] Ilonstue oprpada. Marpuia cMeXHOCTH BEpIIMH W Ayr. Martpuia
uHIAeHTHOCTU. CTenens BepuinH oprpada. Mzomopdpuszm. MapiipyTsl, HenH, HUKIIBL B
oprpadax. CBs3HOCTh oprpada: CUIBHO CBSI3HBIN, CTa00CBSA3HBIN U HECBSA3HBIN oprpad.
DOiinepoBbl 1lenu U 1ukiasl B oprpade. Ilomusiii oprpad. Omnepanuu B oprpade.
B3Bemennbiii rpad. 3amaua HaxoxaeHus KpaTdaimero nyTtu. IlocraHoBka 3amaun
HAXOXKJIEHUSI KpaT4alIluX MmyTed oT GUKCUPOBAHHON BEPIIMHBI. ANTOPUTM JIeUKCTpHI.
Meron @opna-bemmana. [locTaHOBKa W MaTeMaTH4ecKas MOJAENIb 33Ja4d O
MakcuMalibHOM noToke. Teopema @opaa-Dankepcona. Anroputm @opua-dankepcona.

IIpakTuueckne 3anaTus (164.)
1. MHuo:xkectBa U ux cneunuxkanuu. [marpammsol Benna. {Tpenunr;} (24.)[1,3,7,8,9]
BrinonHenue onepaiuii Haj MHOXecTBaMuU. M300pakeHure onepanuii HaJi MHOKECTBaMHU
C TMOMOIIbI0 aAuarpaMMm BenHa. YmpomieHne BbIpaK€HUM HaJ MHOXKECTBAMU C
MCIIOJIb30BaHUEM OCHOBHBIX TOXIECTB aJireOphl MHOXKECTB. PelieHue 3a1ad Ha oicueT
KOJIMYECTBA 3JIEMEHTOB C UCIOJI30BaHUEM (DOPMYJIbI BKIIOUCHHS U UCKITFOUCHUSI.
2. OTrHomieHus. {Tpenunr} (24.)[1,2,7,8,9] Ilpsimoe npoussenenue. CriocoObl 3aaHuUs
OMHapHBIX OTHOILIEHMU. MaTpuua OuHapHOro oTHoweHudA. CrnenuanbHble OMHApHbBIE
oTHomieHusl. OTHOIIEHUS DSKBUBAJECHTHOCTH U pa3oueHus. Dakrop-MHOKECTBA.
OTHOIIEHUS MOPSIKA.
3. OcHoBHbIe MpaBujIa KOMOMHATOPpUKH. (CxeMbl BbIOOpPa 0e3 BO3BpPAllleHHH M €
BO3BpallleHusAMHU. {TpeHuHr} (24.)[1,3,5,6,7,8,9] IIpumeHeHne KOMOHMHATOPHBIX
QITOPUTMOB B MPO(EeCCUOHATBHON ACSITENILHOCTU. 3a/aud Ha TIPaBUIa «H» U I,
dbopmyy BKIIOUCHHWH M ucKIoueHuil. «Pemero Dparochena». 3amaunm HaA YKCIO
MEPECTAaHOBOK O€3 MOBTOPEHHI M C TMOBTOPECHUSMH (aHArpaMMBbI), YHUCIO Pa3MEIICHUMI
0e3 MOBTOpPEHU U ¢ MOBTOpeHUsIMHU (K01 Mop3e), 9uciio coueTanuii 63 MOBTOPEHHUI U C
MOBTOPEHUSAMH (COOTBETCTBUE C BEKTOpaMHU W3 HyJieM W eauHull). OrpaHuyeHus B
KOMOMHATOPHBIX 3a/a4ax. 3a/lauyd TUMA «JIbBbl U TUTPHDY, KKHUTH Ha TIOJIKE», «PhILIapy
KOpoJisi ApTypa», «BIEpeau Apyroiy», ooias 3aj1ada 0 CMEIICHUH. 3a1aun Ha JieJieHue
OJTHOPOJHBIX U HEOJHOPOJHBIX MPEAMETOB MEXKIY ABYMs M OoJiee nuiiamu. [Ipumepsl
BUJIa «O HAKJIEIIKe MapOK», «IpodiieMa abUTypUeHTay, «yIUlaTa 3a MOKYIKY». Penienue
KOMOMHATOPHBIX YPaBHEHUN U CUCTEM.
4. PekyppeHTHbIe COOTHOIIEHNUSI U BO3BPATHbIE MOCJI€I0BATEILHOCTH. {TPEHUHT}
(14.)[4,5,8,9] Xapakrepuctuueckuidi MHorowieH. KopHu XapakTepUCTHYECKOrO
MHOTOWICHa. HaxokmeHus oOIIero pemieHuss B PEKYPPEHTHBIX COOTHOIIEHUSX C
WCIIOJIb30BAHUEM METOJIa MPOU3BOIANIMX (YHKIMA, METO/Ia XapaKTePUCTUUCCKUX
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byHKIUH.

5. KonTposbHas padora no TeMaM: MHOKeCTBA, OTHOLLIEHMS,
komOuHaropuka.(14.)[1,3,4,6,7,8,9] IlpuMeHeHue CTaHAAPTHBIX aAJITOPUTMOB B
poecCUOHaNBbHOM eI TeIbHOCTH.

6. OcHoBHble mOHATHS Teopum rpadoB. CasizHble rTpadbl. {TPEHUHT}
(24.)[3,4,5,6,7,8,9] Ilpumenenue anropuTMoB Ha rpadax B mpodeccroHaTbHOU
JeSTEIbHOCTH. 3a7aui Ha IOCTpOeHHUE IpadoB, UX MATPULl CMEKHOCTH, UHIUJCHTHOCTH.
3ajmaun Ha ompejesneHue yucnaa myrted JmHbl K Mexay BeplumHaMu. 3ajJayd Ha
OINpPEJEICHUE MATPHIIbl PACCTOSTHUM, AKCLEHTPUCUTETA BEPIUUH, pajuyca, JuaMeTpa,
LEHTpa, Nepu(epuiiHbIX U LEHTPAIbHBIX BepIIMH B rpade. 3ajadyn Ha NPUMEHEHUE
QITOPUTMOB TIOMCKAa B TIyOMHY M IIMPUHY; aJTOPUTMOB IOCTPOEHUs OWIepoBa H
["amMunbTOHOBA IUKIIOB. 3a/1auu Ha JBYI0JIbHBIEC rpadbl. 3a1aua KOMMHUBOSDKEPA.

7. Ilnanapubie M miIockue rpadbl. {TrpeHuHr} (24.)[4,5,6,8,9] Ilpumenenue
aJITOPUTMOB Ha Tpadax B MPo(PecCHOHAIBHON AESITENbHOCTU. 3aJaud Ha NPOBEPKY
I1aHapHocTu rpagoB. Packpacka kapT u rpados. 3ajaud O MOMCKE XPOMaTHYECKOTO
yucia rpadoB. 3agaud Ha TPUMEHEHUE AQJFTOPUTMOB MHUHUMAJIBHOM PAaCKpPACKH,
packpacku rpadoB OOJBIION pPa3sMEPHOCTH. 3ajauyd Ha MOCTPOCHHWE MHUHUMAIbHOIO
octoBa. AnroputMmbl Kpyckana u [Ipumsi.

8. OpuentupoBannbie rpadwnl. {Tpenunr} (24.)[4,5,6,7,8,9] [IpumeHeHre anropuTMoB
Ha rpadgax B nMpoecCHOHANBHON AESITENIbHOCTU. 3a/1aud Ha IPUMEHEHUE aJrOpPUTMOB
HAXOXKJEHUS KpaT4allliuX MyTed OT (PMKCUPOBAHHOM BEPILIUHBI. ANTOPUTM JIEUKCTpBHI.
Merton ®oppa-bemniMana. 3amaun Ha HAXOXKJICHUS MAaKCHMAaJIbHOIO IMOTOKA B CETSX.
Anroputm @opaa-PankepcoHa.

9. KonrpoubHasi padoTa 1o TeMaM: OCHOBHbIC NIOHATHS TeOpPUH rpagos, CBA3HbIEC
rpagsl, IUIAaHAPHBIE U IUI0CKHUe rpadpwi, OPHMEHTHPOBAHHbIE
rpa¢ni.(24.)[3.,4,5,6,7,8,9] IIpumenenne anroputmMoB Ha rpadax B mpodeccruoHambHOM
NEATEIBbHOCTH.

CamocrosiTtesibHasi padora (764.)
1. IMoaroroBka k mnpakTudeckuMm 3anarusam.(114.)[1,2,3,4,5,6,7,8,9] WN3yueHue
TEOPETUUECKOr0 MaTepuasa 1o KOHCIEeKTaM, yueOHMKaM, Y4eOHbIM TOCOOUSM.
2. TloaroroBka K TeKylIleMYy KOHTPOJI0 YCIeBaeMOCTH (KOHTPOJbHBIM
padoram).(44.)[1,2,3,4,5,6,7,8,9] 3yueHue TeopeTMyeckoro wmarepuaia 1Mo
KOHCIIEKTaM, y4eOHHKaM, y4eOHbIM mocoOusiM. [IpopaboTka M3ydeHHBIX aarOpUTMOB
JUISL pelIeHus 3a/1a4 B Mpo(ecCuoHaIbHOM AeSTETbHOCTH.
3. BoinosiHenue pacdyeTHo-rpaguyecKoi padorb1.(254.)[1,2,3.4,5,6,7,8,9]
[IpuMeHsieT CTaHIAPTHBIX AJITOPUTMOB B TPOPECCUOHATIBHON JIeATEIbHOCTH.
4. IloaroroBka K 3x3ameny.(364.)[1,2,3,4,5,6,7,8,9]

5. IlepeueHb Yy4eOHO-METOAMYECKOr0 OOeCIeYeHHUsI CaMOCTOSITeJbHOW PadoThI
00y4aromuxcs Mo JMCUUILIHHE

Jlnst kaxxaoro oOydaromierocss 00eCTeYeH WHIAWBUAYATbHBIM HEOTPAHMYCHHBIN
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JOCTYM K JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, 3J1eKTpoHHOU oubnuorexke Antl TY u
K 2JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHON Ccpeie:

1. IlleBuenko, A.C. CTpyKTypbl JTaHHBIX: METOJAMUYECKUE YKAa3aHUs K BBIIIOJIHEHHIO
pacueTHo-rpadguueckoit pabotel musi cryaeHtoB MBT Bcex ¢opm ob0yuenus/ A.C.
[lleBuenko; PyGrioBckuii MHAYCTpUANIbHBIM HHCTUTYT. — PyornoBck: PUU, 2021. — 92 c.
URL:
https://edu.rubinst.ru/resources/books/Shevchenko A.S. Struktury dannykh UP 2021.
pdf (mata oopamenus 01.10.2021)

2. Hukudoposa, E.I'.  I'padpr u aBTOMaTHI: yueOHO-METOIUYECKOE MOCOOHE. -
baphayn:  Antalickuii  TOCyAapCTBEHHBId  TEXHUYECKUWA  YHUBEPCUTET  HUM.
N.N.ITon3yHoBA, 2013. - S6c¢. - URL:
http://elib.altstu.ru/eum/download/vm/Nikiforova-graf.pdf

6. IlepeueHb yuyeOHOM TUTEPATYPbI
6.1. OcHOoBHas nUTEpaTypa

3. Artamun, B.I'. CneumanbHble TJIaBbl MaTE€MaTHKH: MHOXECTBa, rpadbl,
koMOuHatopuka : [l16+] / B.I'. Atanun ; HoBocuOupckuil rocynapcTBEHHBIN
TexHu4yeckui yHupepcuter. — HoBocuOupck : HoBocuOupckuii rocyaapcTBEHHbBIN
TeXHUYEeCKU yHuBepcuret, 2016. — 83 c. : w1, Tabn. — PexuM gocTyna: no noAnuckKe. —
URL:  http://biblioclub.ru/index.php?page=book&id=576625 (mara  oOpareHus;:
14.10.2020). — bu6mmorp. B kH. — [SBN 978-5-7782-2882-5. — TekcT : 371€KTPOHHBIH.

4. borauenko, H.®. JluckperHas maTemMaTika: KOMOMHATOpHUKA, Teopus rpadoB U
mdpst : [16+] / H.®. borauenko, C.B. YcoB ; OMckuii rocy1apcTBEHHBIN YHUBEPCUTET
uM. @. M. JloctoeBckoro. — OMck : OMcKuii rocy1apcTBeHHbIN yHUBepcUTET UM. D.M.
HoctoeBckoro, 2019. — 56 c. : un. — Pexum nocryna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=575760 (nara obpamenus: 23.10.2020).
— ISBN 978-5-7779-2377-6. — TekcT : 31€KTPOHHBIN.

5. Hapés, P.IO. Anroputmsl u ctpykrypsl nanHbix (CDIO) : yueonuk / P.1O.
[Hapés, A.B. IIpokonenko ; Cubupckuii ¢peaepanbublii yauBepcuteT. — KpacHospcek :
Cubupckuii penepanbubiii yausepcuteT (COY), 2016. — 204 c. : uin. — Pexxum gocryna:
no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=497016 (nara
obpamenust: 14.10.2020). — bubnuorp. B kH. — ISBN 978-5-7638-3388-1. — Tekcr :
AIEKTPOHHBIM.

6.2. JlononHuTeNbHAS IUTEpATypa

6. boikoBa, B.B. KomOuHaTOpHBIE anropuTMbl: MHOXKECTBA, rpadsl, koasl / B.B.
boikoBa ; Cubupckuii ¢enepanbHblii yHuBepcuter. — KpacHospck : Cubupckuit
dbenepanpubiii yausepcuretr (COVY), 2015. — 152 ¢. : tabmn., wi. — Pexxum gocrtymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=435666 (nmara
obpamenus: 14.10.2020). — bubmuorp.: c. 120-121. — ISBN 978-5-7638-3155-9. — Tekcr
: DJIEKTPOHHBIN.

7. CynomnatoB, C.B. Jluckpernas wmarematuka: yueOnuk: [16+] / C.B.
CynomnnaroB, E.B. OBumnnukoBa. — 4-¢ u3n. — Hosocubupck : HoBocubupckuii
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roCyJapCTBEHHBIN TeXHUYECKUN yHUBEpcUTeT, 2012. — 278 ¢. — (Vuebnuku HI'TY). —
Pexum JOCTYyTIA: o HOAIHUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=135675 (nara obpamenus: 14.10.2020). —
ISBN 978-5-7782-1815-4. — TekcT : 37€KTPOHHBIN.

7. Ilepeyenb pecypcoB HUHGPOPMALMOHHO-TEJEKOMMYHUKAINIMOHHOH  CeTH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCHUILIUHBI

8. https://nuancesprog.ru/p/12140/

9.
https://coderlessons.com/tutorials/kompiuternoe-programmirovanie/izuchite-strukturu-d
annykh-i-algoritmy/struktury-dannykh-i-algoritmy-kratkoe-rukovodstvo

8. (I)OH)] OLCHOYHBLIX MaTEepHaJOoB J/Jisd IPOBCACHUSA TEKYIIECro KOHTPOJIA
yYCmeBaeMoOCTH M HpOMe)l(yTOqHOﬁ aTrecranmumn

ConepxaHve TPOMEXYTOYHOM  aTTECTAllMM  pPACKPBIBAETCA B KOMIUIEKTE
KOHTPOJIMPYIOIINX MAaT€pUAIIOB, PEIHA3HAYEHHBIX JJIsl IPOBEPKU COOTBETCTBUS YPOBHSA
NOATOTOBKM 1O aucuuiimHe TpeboBanusim DI'OC, koTtopele XpaHSATCA Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Bujae u B DUOC.

®oHJ1 o1ieHOYHBIX MaTepraioB (POM) no AUCIUIUIMHE MPEJCTABICH B MPUIIOKECHUH
A.

9. IlepeyeHb HH(POPMALHMOHHBIX TEXHOJOTH, MCI0JIb3yeMbIX IPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOIO  Ipouecca MO0 JMCUHMIVIMHE, BKJIKOYasg  IepeYyeHb
MPOrpaMMHOI0 odecrneyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

JUis ycHmemHoro - OCBOEGHUS ~ JAMCHUUIUIMHBI ~ HUCHOJB3YIOTCS ~ PECypCchl  DIIEKTPOHHOM
MH(OpPMaLlMOHHO-00pa30BaTeIbHOM  cpefibl, 00pa3oBaTeNIbHbIE HWHTEPHET-MOPTabl, Trio0anbHas
KOMIIBIOTCpHAAd CCTh I/IHTepHeT. B mponecce M3ydCHUs AUCHUIIIIMHBI IMPOUCXOAUT HMHTCPAKTHUBHOC
B3aMO/ICHCTBHE 00yUaIOIIEerocs ¢ MpernojaBaTesieM depes JIMYHbII KaOHHEeT CTYAEHTA.

Nenn Hcnonb3yemoe nmporpaMmMHoe odecneyeHue
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nenn Hcnoan3yempblie npogeccuoHa bHble 0a3bl JaHHBIX 1 HH(OPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBbI
1 BecrinatHast snektpoHHass Oubnmoreka ommaiiH "EnuHoe OKHO K 00pa3oBaTeIbHBIM

pecypcaM" IS CTYZICHTOB W TIpEINojaBaTelei; KaTaJllor CChUIOK Ha 00pa3oBaTelbHbBIC
uHTepHeT-pecypenl (http://Window.edu.ru)

2 Hammonanbhas anekrponHas Oubimoteka (HOb) — cBoOoaHbIit gocTynm uuTaTened K
donmam poccuiickux O6uOIMOTEK. COOEPKHUT KOJICKIUH OLMU(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOrO JIOCTYyIa, TaK U OTPAHUYEHHBIX ABTOPCKHUM IIPABOM), a TAKXKe KaTajor
u3NlaHuil, xpansmuxcs B oubnuorekax Poccun. (http://H36.pd/)




10. Onucanue MaTePHUAIbLHO-TEXHUYECKOM 0a3sbl, HeoOXoaMMoON  1JIA
oCylIecTBJIeHHsI 00pPa30BaTEJIbHOI0 MPoLecca Mo AMCIUINJINHE

HaumeHoBaHMe cienUAJIbHbIX NOMEIEHUA U MMOMENIeHHI 1JIsl CAMOCTOATEIbHOM pQGOTBI

yueOHbIe ayTMTOPUU AJIsl IPOBEJCHHS YUeOHBIX 3aHATUN

INOMCIICHUA AJIA CaMOCTOSTEILHOMI paGOTbI

MaTepI/IaJ'IBHO-TEEXHI/ILICCKOG obecricueHHEe U OpraHu3anuAa O6p8,30BaT€JII>HOFO
mponecca 1Mo JUCHUINIMHC OJI1 HHBAJIMAOB M JIMI C OIrPaAHNYCHHBIMHX BO3MOXKHOCTAMU
3A0POBbA OCYHICCTBIISICTCA B COOTBCTCTBUH C «ITomoxxenuem 06 O6Y‘I€HI/II/I HWHBAJINI0B U
JIiI € OIrpaHUYCHHBIMU BO3MOKHOCTAMU 30POBLA.



NMPUNOXEHUE A
®OH/[, OLEHOYHbIX MATEPUANIOB A1 MPOMEXYTOYHOW ATTECTALIUMU
Nno ANCUUNNJTIUHE «CTpyKTYypbl AaHHbIX»

1. MepeyeHb oyeHOYHbIX cpedcme 018 KomnemeHyuli, popmupyemobix 8 pe3yanbmame 0C80eHUs
ducyunauHsl

. Cnoco0
Kona koHTpOIMpyemMoii KoMIieTeHIH U OueHo4yHOeE cpeacTBO
OlleHHUBAHUS
Kommnekr
ITK-5: Criocoben pa3zpabarpiBaTh TpeOOBaHMS U SK3AMEL KOHTPOJUPYIOLIUX
MIPOEKTUPOBATH MTPOrPAMMHOE 00ECIICUCHHE MaTepHaJIOB s
JK3aMeHa

2. OnucaHue nokaszamesneli U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue wWKan
oyeHusaHus

OueHnBaemble KOMMNETEHUMM MpeacTaBneHbl B pasgene «[llepevyeHb NAAHMPYEMBbIX
pes3ynbTaTtoB 0Oy4YeHMA NO  AUCLUUMNIMHE, COOTHECEHHbIX C WHAMKATOpPaMW  AOCTUMXKEHMUA
KOMMETeHUMM» paboyein nporpammbl AUCUNNANUHDBI « CTPYKTYPbI AaHHbIX».

Mpu oueHnBaHUN CPOPMUPOBAHHOCTU KOMMNETEHUUN NO AncumnanHe «CTPYKTYpbl AaHHbIX»
ncnonbsyetca 100-6annbHas WkKana.

Kpurepuii Onenka no Ounenka mo
100-6anabHO# TPAAMUMOHHOM IIKAaJIe
mKaJjie
CryneHT ocBOMJ U3y4aeMblii MaTepua 75-100 Omauuno

(OCHOBHOM U JIONOTHUTENBHBIN), CACTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIleCTBISET
MOJIHOE Y IPABUJIBHOE BBITTOJIHEHUE
3a/IaHUI B COOTBETCTBUH C UHIUKATOPaAMHU
JTOCTHKEHUS] KOMITIETEHIINH, crioco0eH
OTBETUTH Ha JOMOJIHUTEIHHBIC BOITPOCHI.

CryneHT ocBOMJ U3y4aeMblii MaTepual, 50-74 Xopowo
OCYILIECTBJISIET BBINOJIHEHNE 3a/JaHUI B
COOTBETCTBUH C MHAUKATOpaMU
JIOCTUKEHUSI KOMIIETEHIUH C
HEMPUHIMITHAIBHBIMYA OTHOKaMHU.

CTyneHT AEMOHCTPUPYET OCBOEHHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaT€puaja, Mpu BbIIIOJIHCHUN
3a/laHuil B COOTBETCTBUM C MHIUKATOPaMHU
JOCTHXXCHUA KOMHeTeHHI/Iﬁ AOITYCKaET
OTJeNIbHBIE OLIMOKHU, HE CIIOCOOCH
CUCTEMATU3UPOBATHL MAaTCpHAl U ACTIATH
BBIBO/JIBI.

CTylleHT HE OCBOMJI OCHOBHOE COJIEpKaHUE <25 Heyooenemsopumenvo
M3y4aeMoro MaTepuaia, 3a1aHus B
COOTBETCTBUU C UHIUKATOPAMU
JOCTUXKXCHUA KOMHGTGHL{I/Iﬁ HE€ BBIITOJIHCHBI




| WUTH BBINOJTHEHBI HEBEPHO. | |

3. Tunoevle KOHMpOrsbHbIE 300aHUA unu uHole mamepuandsl, Heobxodumvble 0nsa OUEHKU YpOBHA
docmuxceHun KomnemeHuuii 6 coomeemcmeuu ¢ UHduKamopamu

1.3a0aHuUss Ha npumeHeHUe CMAHOAPMHbIX QAA20PUMMO8B 8 npogheccuoHanbHol
deamesnbHOCMU
KomneTteHuus MNHAWKATOP AOCTUXKEHUA KOMMNETEeHLUU
MK-5 CnocobeH paspabatbiBath TpeboBaHuAa U | MK-5.3 TpumeHAeT CTaHOAPTHblE ANrOPUTMbl B
NPOEKTUPOBATb NPOrpammHoe obecneyeHme npodeccuoHanbHON AeATeIbHOCTH
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1. Ilycrs Ttpebyercs DOCTPOHTh KaOeNIbHYIO CE€Th, CBA3BIBAIONLYIO
IIIABHBIC FOPOZA.

[Ipumensas anroputM Kpyckana, onpepennTe, KakHe Tropoja CleAyeT
CBA3aTh KaleneM, ¢ TeM, YTOOKR NONydUTh MHUHHUMANEHYH OONIyH0 JJMHY
KOMMYHUKAaIAA.

2. Ha pucyHKe Yyka3aHh KOMMYHUKAIWH, CBA3LIBAIOIIUE JCBATH
YCTAHOBOK MO J0OBIYE rasa B OTKPHITOM MOpPE ¢ pacHoOJOKEHHBRIM Ha Oepery
TPHUEMHBIM ITyHKTOM. [I0CKOIBKY CKBXXHMHA TIOA HOMEpOM 1 pacmonoxena GImnke
BceX K Oepery, oHa ocHAmEeHAa HeoOXONMMEIM O0OOPYHOBAHWEM IS MEepPEKAdKH
ra3a, UAYIETO C OCTATHHBIX CKBAXHH B IPUEMHEIH MYHKT.

B ITpuemserii
Iy HKT

[Mpumenss  anroput™  [IpuMmel, mocTpodTe ceTh  TpyOompoBofa,
COSIUHSIOMEr0 BCE€ CKBAXWHEI C MNPHEMHEIM IIYyHKTOM H  HMEIOUIYIO
MHHHMAJIBHYIO 00IyIO JUIHHY TPYO.
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3. Ilpmmensas anroputM JeHKCTphl, onpenenuTe A MOXAPHOR CIIyKOBI
KpaTJaiumi IIyrs oT rapaxa (myHkr 4) ao HedrTemepepabaTHBAOIETO 3aBOAA
(ryHKT B) IO JaHHBIM B KWIOMETpaX, YKa3aHHEIM Ha PHCYHKE.

4. [Mpumenss anroputm dDopra—dankepcoHa (aaropuT™M pPacCTaHOBKH
[IOMETOK), HaUJUTe MaKCUMaJbHbIM TIOTOK W MUHHMMAJBHBIM pa3pe3 B
TPaHCIIOPTHOM CETH.

[Toctporite rpad mnpupameHuii. I[IpoBepbTe BBITOJIHEHHE  YCIOBHS
MaKCHUMAaIbHOCTH MTOCTPOCHHOTO MOJHOTO MoToka. McTounnk — BepmmHa 1, cTok —
BEpIIIMHA §.

5. JHanrpag G:

X

SN
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Jokaxute, uro rpad ["aMuiIbTOHOB.

[IpumeHsIsE  aNrOpuT™M  MOCTPOCHMST TaMWJIBTOHOBA LUKIA, HAWIUTe
raMUJIbTOHOB LUKJ B rpade G .

6. A={agb,c}, B={1,2,3,4}, B c AxB, P, c B,
P1 = {(CI, 2)5 (d, 4): (0,3), (Cs 1)5 (C, 2): (Cs 3)} ’
B, ={(L1),(14),(2,3),(3,3),(4,1),(4,3),(4,4)}.

Hsobpasure P, u P, rpapugccku.

Haiigure |:(P1 0y )_1].

[IpMenss aNTOPUTMBI IIPOBEPKH HA pedIeKCHMBHOCTh, CHMMETPUYHOCT,
AHTACHMMETPUYHOCTD U TPAH3UTHBHOCTB, IIPOBEPHTE, SBIBICTCA JIM OTHOICHUE P,

OTHOLICHHUEM YKBUBAIICHTHOCTH ?

7.  Janrpap G(X,V):
G(X,V)

TprMeHsa anropuT™ MEHUMATBHOM packpacky, packpacete rpad G(X,V).

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMNAEKMOM OUeHOYHbIX Mamepuanos npuaazaemcs.
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