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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:A KOTOPBIX H€O6XOIII/IMBI

JJIA OCBOCHMA JTAaHHOM

JUCIHHITIIINHEI.

Jucuumiuael  (IpakTHKH), Ui | MaTemarnyeckast JOruKa U TCOPHsl allrfOPUTMOB
KOTOPBIX PC3YyJIbTATBl OCBOCHUA
JTAaHHOU JTUCIIUILIVHBI oynyT
HEO0OXOJIUMBI, Kak BXOJHBIC
3HAHUS, YMEHHUSA WU BIAQNCHUS JUIA
UX U3YYCHUS.

3. O0beM MCHMIUIMHBI B 32a4Y€THBIX €IMHHUIAX ¢ YKa3aHMEeM KOJHYeCTBA
aKaJeMHYEeCKNX YaCOB, BbII€JEHHbIX HA KOHTAKTHYIO padoTy 00y4aromerocs ¢
npenojaaBarejemM (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)
3a04Has 8 0 8 92 19

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

dopma 0byuyeHunAa: 3a04HanA
Cemecmp: 4

JleknMoHHbIE 3aHATHA (84.)




1. MHoxecTBa. {C 3JIeMEHTAMH 3JEKTPOHHOI0 OOY4YeHHs] U AUCTAHIUOHHBIX
o0pa3oBaTeJIbHBIX TEeXHOJIOTuii} (14.)[3,5,6,7,8] ITonsTue MHOKECTBA,
noaMHoXecTBa. Omnepanuu Hajg MHOXecTBaMu. HM3o0OpaxeHue oneparnuii  Haj
MHOXECTBAaMU C IOMOIIBIO AuarpamMMm BeHHa. MONIHOCTP KOHEYHOTO MHOKECTBA.
@opmyna BKIOYEHHS M HCKIOUYeHUs. CBOWCTBa omnepauuid HaJa MHOYKECTBaMU.
[IpencraBieHre MHOXKECTB B IporpaMmax. butoBele mikanbl. ['eHepamus Bcex
MOJMHOXECTB  yHMBEpPCYMa. AJTCOpPUTM MOCTpOeHHs OuHapHoro komga I'pes.
[IpencraBieHre MHOXECTB YIOPSAOUYEHHBIMU CIIUCKAMH.

2. OrHomeHusl. {JiekHusi ¢ pa3dopoM KOHKpeTHbIX curyaumii} (14.)[2,5,7,8]
Koprexu u nekaproBo mpousBelaeHue. buHapHoe oTHomenue. CrocoObl 3agaHus
OunHapHbIXx oTHOmIeHUU. [IpousBeaeHue (KOMIO3UIMS) OWHAPHBIX OTHOIICHUIA.
CpoiicTBa OuHapHbIX OTHOIIEHHH. CrnocoObl ONUcaHus OWHAPHBIX OTHOILIECHHA:
NEepeyuciieHue, MaTpuua OuHapHOro orTHomeHusi. CBOMCTBA  MaTpull OMHApPHBIX
oTHomeHnH. CrenuanbHble OMHAPHBIE OTHOLICHUS: PEQIIEKCUBHBIE, CUMMETPHUUHBIE,
AHTUCUMMETPUYHBIC W TpaH3UTHBHbIE. OTHOILIEHHE SKBUBAJECHTHOCTH M IOPSJIKa.
[IpencraBieHre OTHOLIEHUH B MporpaMmax. AJITOpUTM Yopluaia JUil BBIYUCICHUS
TPaH3UTUBHOIO 3aMbIKaHMs oOTHowmeHuMs R Ha MHOxkectBe M. Anroputm
TONOJIOTUYECKON COPTUPOBKH.

3. KomOunaropuka. IIpumeHeHne  KOMOMHATOPHBIX  aJrOPUTMOB B
NPo(ecCHOHATBHOM JeATeTbHOCTH. {JIEKIUA ¢ Pa300pPOM KOHKPETHBIX CHUTYaLMii}
(14.)[3.4,5,6,7,8] KomOunaropuka kak Hayka. Knaccudukaiiyss KoMOMHATOPHBIX 33724 U
XapaKTEPUCTHKA UX OCHOBHBIX THUMNOB. [IpaBuio cymmsl 1 ymMHOkeHHUs. 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. AJNTOpPUTMBI PEKYPPEHTHBIX cooTHomieHusa. Haxoxaenue o61iero
pElIeHs] PEKYPPEHTHBIX COOTHOIICHUNH. Meton mnpousBomsammx ¢GyHKIun. Metos
XapaKTEePUCTUUECKUX (DYHKIIUMA.

4. OcHoBHbIe TNOHATUS Teopum rpadoB. {IeKuusi ¢ pa3doOpoM KOHKPETHBIX
curyamuii} (14.)[2,3,4,5,6,7,8] OcHoBHble moHsATUS Teopuu Tpados. Oneparuu Haf
rpadamu. CriocoObl 3amanus rpadoB: aHATUTUYCCKUN, TpapUUECKUW, MaTPUIHBIN.
Marpuna cMexHocTu. MaTpuiia MHIIMIEHTHOCTH.

5. Ceasubie rpagnl IIlpumenenue aaropurmMoB Ha rpadgax B npodeccuoHaIbLHOM
AeITeJIbHOCTH. {JIeKIUs ¢ pa30opoM KOHKpPeTHbIX curyamuii} (14.)[3.4,5,6,7,8]
[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 TpadoB. 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 IBYA0JIBHOM rpade.

6. Ilnanapusie m miaockue rpadgol. IlpuMeHeHue aaropurmMoB Ha rpagdax B
npodecCHOHAIBHON esITeJJbHOCTH. {JIEKIHS ¢ Pa300pPOM KOHKPETHBIX CHTYalMii}
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(14.)[4,5,6,7,8] 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
MHUHHUMAaJIbHOTO OCTOBHOTO JiepeBa. Anroputmel Kpyckana u [Ipumsl.

7. OpuentupoBanubie rpagbl. IIlpumenenue ajaropurMoB Ha rpadax B
npogecCHOHAIBHOM JAeATeJbHOCTH. {JIEKIMS ¢ Pa300pOM KOHKPETHBIX CUTyalMii}
(24.)[4,5,6,7,8] Ilonstne oprpada. Marpuia CMEXHOCTH BEpIIMH W Ayr. Matpuia
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 KpaTdaimiero nyTtd. 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.

IIpakTuuyeckue 3ansaTus (84.)
1. MHuo:xecTrBa 1 ux cnennuxkanuu. [marpammel Benna. OTHomeHnnsi. {TpeHUHT}
(14.)[1,3,5,7,8] BrimonHenue omepaiuii HaJa MHOXKecTBaMH. M300pakeHue omeparuii
HaJl MHOXXECTBAMM C IIOMOULIBIO JuarpaMM BeHHa. YHpoOIIeHHWe BBIPAXKEHUM HaJ
MHOKECTBaMHU C UCIIOJIb30BAaHUEM OCHOBHBIX TOXIECTB aireOpbl MHOXKECTB. Perenue
3a/1a4 Ha MOJICYET KOJUYECTBa JIEMEHTOB C UCIIOJIb30BaHUEM (POPMYIIbI BKIIOUCHUS U
uckimtoueHus. Ilpsimoe mpousBenenue. CrnocoObl 3anaHus OWHAPHBIX OTHOIICHUH.
Martpuna 6uHapHoro otHoueHus. CrenuanbHble OMHapHbIE OTHOIICHUS. OTHOIIECHUS
HKBUBAJIICHTHOCTH U pa3oueHus. @akTtop-MHOkecTBA. OTHOIIECHUS MOPSIKA.
2. OcHoBHbIe MpaBuJIa KOMOMHATOPUKH. (CxeMbl BbIOOpPa 0e3 BO3BpPAlleHWH M €
Bo3BpameHusavu. {rpenunr} (14.)[1,3,5,6,7,8] IlpumeHenue KOMOUHATOPHBIX
QITOPUTMOB B MPO(ECCUOHATBHOM JESITEIHOCTU. 3a7aui Ha TpaBUia «¥» U I,
dbopmylly BKIIOUEHUHM W HCKIoueHud. «Pemero Dpartocdena». 3amayum Ha YHUCIIO
MEPECTAaHOBOK O€3 MOBTOPEHHI M C MMOBTOPECHUSMH (aHArpaMMBbI), YHUCIIO Pa3MEIICHUIMI
0e3 MOBTOpPEHU U ¢ MOBTOpPEHUsIMHU (K0 Mop3e), 4ruciio coueTanuit 6e3 MOBTOPEHH U C
MOBTOPEHUSAMM (COOTBETCTBHE C BEKTOpAaMHU W3 HyJieM W eauHull). OrpaHuyeHus B
KOMOMHATOPHBIX 3a/a4ax. 3a/lauyd TUMA «JIbBbl U TUTPHDY, KKHUTH HA TIOJIKE», «PbILapy
KOpoJisi ApTypay, «BIepeau Apyroiy, ooIas 3agada 0 CMEIICHUH. 3aJa4i Ha JIeJICHHe
OJIHOPOJHBIX U HEOJHOPOJHBIX MPEIMETOB MEXAY IBYMs U Oosiee nuramu. [Ipumepsl
BHJIa «O HaKJICHKE MapoK», «IpodemMa aOuTypueHTay, «yIljlaTa 3a MOKynky». Pemenue
KOMOMHATOPHBIX YPaBHEHUN U CUCTEM.
3. PekyppeHTHbIE COOTHOIIEHHSI M BO3BPATHBbIE MOCJEI0BATEILHOCTH {TPEHMHT}
(14.)[4,5,7,8] Xapakrtepuctuueckuii MHoroujieH. KopHM XapaKTepHCTHYECKOTO
MHOTOWICHa. HaxokmeHus oOIIero pemieHuss B PEKYPPEHTHBIX COOTHOIIEHUSX C
WCIIOJIb30BAHUEM METOJIa MPOMU3BOIANIMX (YHKIMA, METO/Ia XapaKTePUCTUUCCKUX
byHKIHiA.



4. KosnoxkBuym no TeMaM: MHOKeCTBA, OTHOILIICHUS,
komOuHaropuka.(14.)[1,3,4,5,6,7,8] IlpuMeHeHue CTaHAapTHBIX aJITOPUTMOB B
poecCUOHaNbHOM eI TeIbHOCTH.

5. OcHoBHble TOHSATHS Teopum rpadoB. CasizHble rTpadbl. {TPEHUHT}
(14.)[2,3,4,5,6,7,8] Ilpumenenune anropuTMoB Ha rpadax B HpodeccCHuoHATBHON
NEesATEeIbHOCTH. 3a/1a4l Ha MOCTPOCHHE IpadoB, UX MATPUI] CMEKHOCTH, UHIIUACHTHOCTH.
3ajmaun Ha ompejesieHHe uucnaa myrted JmHbl K Mexay BepluMHaMu. 3ajJayd Ha
OMpeIeJICHNEe MAaTPHUIIbl PACCTOSIHUM, HKCIICHTPUCUTETA BEPIIMH, pajuyca, AUaMETpa,
IeHTpa, nepudepuitHBIX W IIEHTPAIBHBIX BEpIIMH B Tpade. 3amauym Ha TPUMCHCHHE
aIrTOPUTMOB TIOMCKA B TIYOMHY W IIMPUHY; AJITOPUTMOB TOCTPOCHHsS ODiliepoBa U
["aMmunbTOHOBA IUKIIOB. 3a/1auu Ha JBYJ0JIbHBIC rpadbl. 3a1aua KOMMHUBOSLHKEPA.

6. Ilnanapubie M miaockue rpagbl. {rpeHunr} (14.)[4,5,6,7,8] Ilpumenenune
aIropuTMOB Ha rpadax B NnpodeCcCHOHAIBHOU NEATENbHOCTU. 3aJaydl Ha MPOBEPKY
riaHapHoctu rpadoB. Packpacka kapt u rpadoB. 3a7adu O MOUCKE XPOMATHUYECKOTO
yucia rpadoB. 3agaud Ha TPUMEHEHUE AQJFOPUTMOB MHUHUMAJIBHOM PAaCKpPACKH,
packpacku TpadoB OONBIION pPa3MEPHOCTH. 3agayd Ha MOCTPOCHUE MHUHHUMAIBLHOTO
octoBa. AnroputMbl Kpyckana u [Ipumsi.

7. OpuenTupoBannsie rpagol. {Tpenunr} (14.)[4,5,6,7,8] [IpuMeHeHune anropuTMoB
Ha rpadax B npodecCHOHATBHON NESITENbHOCTH. 3a/1aud Ha MPUMEHEHHUE ajJTrOpUTMOB
HAXOXKJEHUSI KpaTYallliuX MyTed OT (MKCUPOBAHHOM BEPIIMHBI. ANTOPUTM JIeUKCTPBHI.
Merton ®opaa-bemniMana. 3amau Ha HAXOXKJICHUS MAaKCHMAaJIbHOIO IMOTOKA B CETSAX.
Anroputm @opaa-PankepcoHa.

8. Ko/u1iokBHyM 10 TeMaM: OCHOBHbIE MOHATHS Teopuu rpagos, cBs3HbIEe Ipadbl,
IVIAHAPHBbIE W IUIOCKHe Trpadbl, opueHTHpPOBaHHbIe rpadwbl.(14.)[3,4,5,6,7,8]
[Ipumenenue anropuTMoB Ha rpadax B npodhecCUOHATbHOU JeATEIbHOCTH.

CamocrosiTtesibHasi padora (924.)
1. N3yueHue TeopeTnyeckoro marepuasa.(434.)[1,2,3,4,5,6,7,8]
2. IloaroroBka K npakTuyeckum 3auarusam.(164.)[1,2,3,4,5,6,7,8]
3. IMoaroroBka K TeKyIIeMY KOHTPOJII0 yCIneBaeMoCTH
(kosutokBymam).(164.)[1,2,3.4,5,6,7,8]
4. BbinojHeHHe KOHTPOJbHOM  padorsbl.(84.)[1,2,3,4,5,6,7,8] Ilpumenenue
CTaHJIAPTHBIX aJITOPUTMOB B ITPO(GECCHOHATILHON JeITCIIBHOCTH.
5. IlloaroroBka k 3xk3ameny.(94.)[1,2,3,4,5,6,7,8]

5. IlepeueHb Y4eOHO-METOAMYECKOr0 OOeCIeYEeHHUsI CAMOCTOSITEJbHON PadoThI
00y4aroIuUXCcs M0 JUCUUIJINHE

Jns kaxkaoro oOywaromierocs oOecleueH WHIAWBHIYyaIbHbIH HEOrpaHUYEHHBIN
JOCTYN K 3JIeKTpOHHO-OMOnnotreunbiM cucteMam: IPR BOOKS, Vuuepcurerckas
OubiMoTeka OH-JaWH, AJeKTpoHHOW Oubamoreke Antl'TY W K SIEeKTpOHHOU
uH(GOPMaIMOHHO-00Pa30BaTENBHOM Ccpee:

1. leBuenko, A.C. CTpyKTypbl JaHHBIX: METOAUYECKUE YKa3aHHUS K BBIIIOJHEHUIO
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pacueTHo-Tpaduyeckoir padotel s ctyaeHToB MBT Bcex ¢opm oOyuenus/ A.C.
[lleBuenko; PyOrioBckuii MHAYCTpUANIbHBIM HHCTUTYT. — Pyorosck: PN, 2021. — 92 c.
URL:

https://edu.rubinst.ru/resources/books/Shevchenko A.S. Struktury dannykh UP 2021.
pdf (mara oopamenus 01.10.2021)

2. Hukudoposa, E.I'. I'padsl u aBTOMaTHI: y4eOHO-METOJIUUECKOE MOCOOHUE. -
bapuayn:  Anralickuéi  TOCyAapCTBEHHBId  TEXHUYECKMHA  YHUBEPCUTET M.
N.N.ITon3yHoBA, 2013. - S6c¢. - URL:
http://elib.altstu.ru/eum/download/vm/Nikiforova-graf.pdf

6. Ilepeyenb yueOHOM JTUTEPATYPBI
6.1. OcHoBHas nuTeparypa

3. Aranun, B.I'. CpenuanbHbple TIJ1aBbl MaTeMaTHKH: MHOXECTBa, Ipadsl,
koMOuHatopuka : [l16+] / B.I'. Atanun ; HoBocuOMpckuil rocynapcTBEHHbIN
TexHu4yeckui yHupepcurer. — HoBocuOupck : HoBocuOupckuii rocyaapCTBEHHbBIN
TeXHUYECKU yHuBepcureT, 2016. — 83 c. : w1, Tabn. — PexxuM goctyna: no noAnucke. —
URL:  http://biblioclub.ru/index.php?page=book&id=576625 (mara oOparmieHus:
14.10.2020). — bubmumorp. B kH. — [SBN 978-5-7782-2882-5. — TekcT : 31€KTPOHHBIN.

4. borauenko, H.®. J/luckpeTrHass maTemMaTHKa: KOMOMHATOPHUKA, TeOpus rpadoB U
mdpsl : [16+] / H.®. borauenko, C.B. YcoB ; OMckuii rocy1apcTBEHHBIN YHUBEPCUTET
uM. @. M. JloctoeBckoro. — OMck : OMCKuUli rocy1apcTBEHHbIN yHUBEpCUTET UM. D.M.
HocrtoeBckoro, 2019. — 56 c. : un. — Pexum pnocryna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575760 (mara obpamenus: 23.10.2020).
— ISBN 978-5-7779-2377-6. — TekCT : 37€KTPOHHBIIA.

5. Hapés, P.IO. Anroputmsl u ctpyktypsl nanubix (CDIO) : yuebnuk / P.IO.
[Hapés, A.B. Ilpokonenko ; Cubupckuii ¢peaepanbublii yHuBepcuteT. — KpacHospcek :
Cubupckuii penepanbabiii yausepcuteT (COY), 2016. — 204 c. : uin. — Pexxum gocryna:
no noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=497016 (nara
obpamenusi: 14.10.2020). — bubnuorp. B kH. — ISBN 978-5-7638-3388-1. — Tekcr
AIEKTPOHHBIN.

6.2. JlonnonHuTENbHAS TUTEPATYpPA

5. CynomnaroB, C.B. Jluckpernas waremartuka: yueOHuk: [16+] / C.B.

CypnomnaroB, E.B. OpuumnnaukoBa. — 4-e¢ u3n. — Hosocubupck : HoBocuOupckuit
roCyAapCTBeHHBIA TexHUUecKui yHusepcuret, 2012. — 278 c. — (YueOnuku HI'TY). —
Pexum JOCTyTIA: o MOJIUCKE. — URL:

http://biblioclub.ru/index.php?page=book&id=135675 (nara obpamenus: 14.10.2020). —
ISBN 978-5-7782-1815-4. — TekcT : 37€KTPOHHBIN.

6. boikoBa, B.B. KomOuHaTOpHBIE anropuTMbl: MHOXKECTBA, rpadsl, koasl / B.B.
beikoBa ; Cubupckuii ¢enepanpubiii yHuBepcuteT. — KpacHospck : Cubupckuit
dbenepanbnbiii yauepcutet (COY), 2015, — 152 c. : tabmn., un. — Pexxum moctyma: mo
noamucke. — URL:  http://biblioclub.ru/index.php?page=book&id=435666 (marta
obopamenwus: 14.10.2020). — bubmwmorp.: c. 120-121. — ISBN 978-5-7638-3155-9. — Tekcr
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: DJIEKTPOHHBIU.

7. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKAINMOHHOH  CeTH
«/HTepHeT», HeOOXOAUMBIX IJISl 0CBOEHH S JUCHUILTHHBI

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

8.
https://coderlessons.com/tutorials/kompiuternoe-programmirovanie/izuchite-strukturu-d
annykh-i-algoritmy/struktury-dannykh-i-algoritmy-kratkoe-rukovodstvo

8. (I)OH)I OLCHOYHBIX MaTepHuajJoB /Jisd IMPOBCACHHUSA TEKYIIEIro KOHTPOJSA
yYCneBaeMoOCTH " HpOMe)l(yTO‘IHOﬁ aTrecranmmn

ConepxaHve  TPOMEXYTOYHOM — aTTeCTallMd  PACKPBIBAETCA B KOMILIEKTE
KOHTPOJIUPYIOIINX MAaTepUaJIOB, MPEIHA3HAYEHHBIX JJIsl IPOBEPKH COOTBETCTBUS YPOBHS
MOATOTOBKM 1o aucuuiuinae TpeboBanusM @OI'OC, Kkotopele XpaHSATCS Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Bujae u B DUOC.

®oHJ1 o11eHOYHBIX MaTepuaioB (POM) no AUCIUIUIMHE MPEJCTABICH B MPUIIOKECHUH
A.

9. IlepeyeHb HHPOPMANUOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX IPH OCYIIECTBJICHUHU
0o0pa3oBaTeJbHOI0 Mpouecca MO0 JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 odecrnevyeHuss 1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Hns YCHEIIHOTrO OCBOEHHUS JUCHUTUTUHBI UCIIOJIb3YIOTCS pecypcbl 3IEKTPOHHOU
nH(OPMaIIMOHHO-00pa30BaTeIbHOM  cpefibl, 00pa3oBaTelbHbIE WHTEPHET-MOPTANbl, TiI00albHas
KOMIIbIOTEpHas ceTh MHTepHeT. B mponecce m3ydeHus: NUCHMIUIMHBI MPOUCXOAUT HWHTEPAKTUBHOE
B3aMMOJIeIICTBHE 00yYaroIIerocs ¢ mpernoaaBaTesieM Yepe3 JIMUHbIN KaOUHET CTyAeHTA.

Nenn Hcnonb3yemoe nporpaMmMHoe odecrieyeHue
1 LibreOffice
2 Windows
3 AnTusupyc Kaspersky
Nenn Hcnoab3yempblie npogeccuoHaIbHbIE 0a3bl JAHHBIX U HH(OPMAIlHOHHbIE
CIIPABOYHBIE CHCTEMBI
1 becrinatnas snextponHHas Oubnuoreka oniailH "EgumHoe okHO K 0Opa3oBaTeIbHBIM

pecypcam" Ui CTYJIEHTOB U IperojaBaTelieii; KaTaJlor CChUIOK Ha 0Opa3oBaTelbHbIC
uHTepHeTr-pecypesl (http://Window.edu.ru)

2 Hamnmonanenast snektpoHHas 6ubnmoreka (HOB) — cBoOomHBIN moCcTyn yMTarenei K
donnam poccuiickux 6uOaMoTeK. CONEPKUT KOJJIEKIHUU OLU(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TaK M OTPAHUYEHHBIX aBTOPCKUM IMPABOM), & TaKKe KaTajor
n3IaHni, Xparsmumxcs B Onbnmorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepHAIbHO-TeXHUYECKOM 0a3sbl, HeoOXoauMoOH A
OCYIIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIJINHE




HaumeHoBaHMe cienUAJIbHbIX NOMEIEHUA U MMOMENIeHHI 1JIsl CAMOCTOATEIbHOM pQGOTBI

yueOHbIe ayTMTOPUU JJIsl IPOBEJCHHS YUeOHBIX 3aHATUN

INOMCIICHUA OJIA CaMOCTOSTEILHOMI pa60TBI

MarepuanbHO-TEXHUUYECKOE O00OeCIeYeHue M OpraHu3alus oO0pa30BaTEIbLHOIO
mpoliecca Mo AUCHUIUIMHE JUTsl HHBAIHMIOB U JIUI] C OTPAHMYECHHBIMU BO3MOXXHOCTSIMHU
3JIOPOBBS OCYIIIECTBISIETCS B cOOTBeTCTBHH C «[lookerneM 06 00yueHnH MHBAIUIOB U
JIVI] ¢ OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI.



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

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

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

2. OnucaHue nokaszameneii U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHus

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

Mpn oueHnBaHUN CPOPMUPOBAHHOCTU KOMMNETEHUUIA NO AUcUMnAnHE «CTPYKTYpbl AAaHHbIX»
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 COOTBETCTBHUH C UHIUKATOPaMU
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
CUCTEMATU3UPOBATE MaTCpral U ACIATh
BBIBO/JIBI.

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




‘ HJIN BBIITOJHCHBI HCBCPHO. ‘

3. Tunosblie KOHMPOAbHbIE 3a0AHUA UAU UHble Mamepuasnbl, Heobxooumolie 0 OYeHKU YpOBHA
docmuiceHusa KomnemeHyuli 8 coomeemcmeuu ¢ uHOUKamopamu

1.3a0aHue Ha npumMeHeHUe CMAHOAPMHbLIX a720pUMMO8 8  NPoGeccUoHasnbHOU
desmenbHOCMU

KomneteHuus MUHAMKATOP AOCTUKEHUA KOMNETEHLUN
MK-5 CnocobeH paspabatbiBatb TpeboBaHuMAa U | MK-5.3 TpumeHAeT CTaHOAPTHblE aANrOPUTMbl B
NPOEKTUPOBATb NPOrpammHoe obecrneyeHune 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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