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1. HepequL IVIAHUPYEMbBIX peE3yJIbTATOB Oﬁy‘lEHI/IH mo ANCIHMUIIJIMHE,
COOTHECCHHBIX ¢ HHIANKATOPaAMH JOCTUKCHUSA KOMHeTeHHI/Iﬁ

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

Cnocoben paspabaTbIBaTh
I1K-5 TpeOboBaHuss M mpoektupoBatb | [1K-5.3
porpaMMHOE 00ecreyeHue

[IpuMeHsieT CcTaHTApTHBIC AaNTOPUTMBI B
poheCCHOHATBHOM IEATSIBHOCTH

2. MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JMCIUIIIAHEI (mpakTHKH), | JluHeliHas anrebpa u Teopust Matpul], MaremaTinyeckuii
TIPEIICCTRYIOIIHE M3ydeHHIo | 2HAS, ITporpammupoBanue

JUCHUIIIINHBI, PE3YyJIbTATBI

OCBOCHH:A KOTOPBIX HGO6XO,Z[I/IMI>I

JJIA OCBOCHMA JTAHHOM

JUCIHHITIIINHBI.

Jucuuminael  (OIpaKTHKHK), Ui | MaTemaruyeckast JIOrMKa U TeOpHs alropuTMoB
KOTOPBIX PC3YyJIbTATbI OCBOCHUA
JTAaHHOU JTUCIIUILIHEBI oynyT
HEO0OXOIUMBI, Kak BXOJHBIC
3HAHUS, YMEHUSA WU BIQJACHUS I
UX U3yYCHUS.

3. O0beM MCHMIUIMHBI B 32a4Y€THBIX EIMHHUIAX ¢ YKa3aHMEM KOJHYeCTBA
aKaJeMHYEeCKNX YaCOB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaroumerocs ¢
npenoaanaresjemM (M0 BUIaM y4eOHbIX 3aHSTHI) M HA CAMOCTOATEILHYIO padoTy
o0y4aromerocst

OO6mumii 00beM TUCHIUILTUHEI B 3.€. /dac: 3/ 108
dopma NpOMEKYTOUHOM aTTeCTalluh: JK3aMEH

Buapl 3aHsATHI, HX TPYA0EMKOCTH (4ac.) O0BeM KOHTAKTHOM
a00ThbI
®opma P
JlaGopaTopHbI IIpakTHyeckue CaMocTosiTeIbHA o0yuaromerocst ¢
o0yueHust Jlexnun
e padoThbI 3aHATHS s1 paboTa npenojaBarejemM
(4ac)
3a04Has 8 0 8 92 19

4. Coaep:kaHue IMCHMUIUVIMHBI, CTPYKTYPHMPOBaHHOEe MmO TemaM (pasagenam) ¢
yKa3aHHEM OTBEJAE€HHOI0 HA HMX KOJHYECTBA aAKAJeMHYECKHX YaCOB M BHI0B
Y4eOHBbIX 3aHATHH

dopma obyueHuna: 3a04HaA
Cemecmp: 4

JleknnoHHbIEe 3aHATHA (84.)




1. MHoxecTBa. {C 3JeMEHTAMH 3JEKTPOHHOI0 OOyYeHHUS] U JTUCTAHIHOHHBIX
o0pa3oBaTeJIbHBIX TEeXHOJIOTHii} (14.)[3,5,6,7,8] ITonsTue MHOKECTBA,
noAMHOXkecTBa. Omnepanuu Haj MHOXeECTBaMu. M300paxkeHue orepanui Hau
MHO>KECTBAaMU C MOMOIIBIO auarpamMM BeHHa. MOIIHOCTh KOHEYHOTO MHOKECTBA.
@opmyna BKIOYEHHS M HUCKIOUeHUsA. (CBOMCTBAa oOlepaluii HaJ MHOKECTBAMH.
[IpencraBieHre MHOXKECTB B IporpamMmax. butoBble mikanel. ['eHepanus Bcex
MOJMHOXECTB  YHMBEpPCYMa. AJTOpUTM MOCTpoeHHs OuHapHoro komxa [I'pes.
[IpencraBieHre MHOXKECTB YIOPAIOYEHHBIMU CIIUCKAMU.

2. OrHomeHus. {JiekHusi ¢ pa3dopoM KOHKpeTHbIX curyaumi} (14.)[2,5,7,8]
Koprexxu u nekaproBo mpou3BeneHue. buHapHoe oTHomeHue. CrnocoObl 3agaHus
OuHapHbIX oOTHOoweHuM. IlpomsBeneHne (kKomMmno3uuus) OWHAPHBIX OTHOLIECHUM.
CpoiicTBa OuHapHbIX OTHOIIEHHH. CnocoObl onucaHus OWHAPHBIX OTHOLIEHWI:
NEepeyuciieHne, MaTpuua OuHapHOro oTHouleHusd. CBoWcTBa  MaTpul] OMHApPHBIX
oTHolIeHUH. CrenuanbHble OMHApHBIE OTHOLICHUS: PEeQIEKCUBHBIE, CUMMETPUYHBIE,
AHTUCUMMETPUYHBIC M TpaH3UTHBHBIE. OTHOIIEHHE SKBUBAJICHTHOCTH M IOPSJIKA.
[IpencraBnenne OTHOLIEHUH B IporpaMmmax. AJroputM Yopluamia Uil BbIYHACICHUS
TPaH3UTUBHOIO 3aMblKaHWs OTHowmeHMs R Ha MHOoxectBe M. Ajnroput™m
TONOJIOTHYECKOW COPTUPOBKH.

3. KomOunaropuka. IIpuMeHeHHe  KOMOMHATOPHBIX  AJTOPUTMOB B
NPo(eCcCHOHATBHOMN 1eATeIbHOCTH. {JIEKIHUA C pa300pOM KOHKPETHbIX CHUTYyalluii}
(14.)[3.,4,5,6,7,8] KomOunaropuka kak Hayka. Kinaccudukaiys KoMOMHATOPHBIX 3a/1a4 U
XapaKTEPUCTHKA UX OCHOBHBIX TUNOB. [IpaBuio cymmsbl U ymMHOXeHHs. CXeMbl BbIOOpa
0e3 BO3BpAlllEHU M C BO3BpalleHUsMU. Pa3MeleHusi, MepecTaHOBKHU, COUYETAHUS C
NOBTOPEHUSAMH M 0e3 noBTOpeHHUH. (OCHOBHBIE TOXIECTBA [JIsi COYETAHUU.
[Tonmnaomuaneueie ko3 duienTsl. bunom HetoTona, OMHOMUanbHbIE KOADPUITMEHTHI,
TpeyrosbHUK Ilackans. AJropuTMbl Te€HeEpaluMyd NEPECTAHOBOK, COYETAHUM U
pa3MeleHuid. AJTOPUTMBI PEKYpPPEHTHBIX CcooTHouleHus. HaxoxneHnue ooOiero
pelIeHus] PEKYPPEHTHBIX COOTHOIIeHWH. Meton mnpousBomsanmx GyHkuuil. Meton
XapaKTePUCTUUECKUX (DYHKIIHM.

4. OcHOBHbIe TNOHATUSA Teopuu rpadoB. {jeKHuss ¢ pPa3doOpoM KOHKPETHBIX
curyamuii} (14.)[2,3,4,5,6,7,8] OcHoBHble moHsATHA Teopuu TpadoB. Onepamuu Haj
rpadamu. CriocoObl 3amanusi rpadoB: aHATUTUYECKUM, TpapUUYECKUN, MATPUUHBIN.
Marpuna cMexHOoCTH. MaTpuila MHIUIECHTHOCTH.

5. Ceasubie rpagnl IIlpumenenue aaropurmMoB Ha rpagax B npodeccumoHAIbLHOI
AeAITeJIbHOCTH. {JIeKIUSl ¢ pPa30opoM KOHKpeTHbIX curyanuii} (14.)[3.4,5,6,7,8]
[TonsiTust Mapuipyra, enu, MpoCTOM LeNH, UKIa, TPOoCcToro mukia. Cs3HbIA Tpad.
CreneHb CBA3HOCTU. AJNTOPUTM YoOpIueia, BbIUUCISIONIMNA MaTpUIly CBSI3HOCTH.
Martpuina paccTossHUM, HKCLUEHTPUCUTETHI BEPIIMH, PaaUyC, AMAMETP, LEHTp Trpada.
[lepudepuitnbie u ieHTpanbHbIC BepuHbl. O0x01bI TpadoB. Diinepos mukil. Kpurepuit
Oiinepa. ['aMUNbTOHOB IUKII. AJITOPUTMBI TOCTpoeHHsT DitnepoBa u ['aMunbTOoHOBa
LIUKIJIOB. 3ajadya KOMMMBOSDKEpPA. AJTOPUTMBI PpEIIEHUS 3aJadyd KOMMMBOSIKEPA.
JIBynonbHbIM rpad. BHyTpeHHsIsI 1 BHELIHSS TPaHU B ABYAO0JIbHOM rpade.

6. Ilnanapusie U miuockue rpadsl. Ilpumenenue anropurmMoB Ha rpadax B
npodecCHOHAIBHON [1eATEJIbHOCTH. {JIEKIHUS C Pa300pOM KOHKPETHbIX CUTYyaLMii}
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(14.)[4,5,6,7,8] Ilnockue u mnanapasie rpadbl. Teopema Dinepa o MIOCKUX Tpadax.
Kpurepnii IlonTpsruna-Kyparopckoro. [epeBo u nec. Teopema o xapakTepu3aluuu
nepeBbeB.  Lluknmomatnueckoe uymcino. Mocrt. Pasnensdromee MHO)kecTBO. Paspes.
Packpacka rpada. Xpomaruueckoe uucio rpada. 3amaya o KpardyaillieM OCTOBHOM
nepee. Ilonsatue octoBHOro jepeBa. OOmas cxema airopuT™M IMOCTPOEHUS
MHUHHMAaJIbHOTO OCTOBHOTIO JiepeBa. Anroputmbl Kpyckana u [Ipumsl.

7. OpuentupoBanubie rpagbl. IIpumenenue ajgropurmMoB Ha rpadax B
npogecCHOHAIBHOM JAeATeJbHOCTH. {JIEKIHS C Pa300pOM KOHKPETHBIX CUTyalMii}
(24.)[4,5,6,7,8] Ilonstue oprpada. Marpuia CMEXKHOCTH BEpIIMH U Iyr. Marpuna
uHIaeHTHocT. Crenenp BepiuH oprpada. M3omopdusm. MapiipyTsl, €U, IUKIIHI B
oprpadax. CBs3HOCTh oprpada: CUIBHO CBSI3HBIN, CTA0OCBIA3HBINA U HECBI3HBINA oprpad.
OiinepoBbl 1ienu U 1ukiasl B oprpade. Ilomnsiii oprpad. Onepauun B oprpade.
B3Bemennbiii rpad. 3amaya HaxoxaeHuUs KpaTdaimero myTd. [loctaHoBka 3anadu
HAXOXKJIEHUSI KpaTYalIIuX myTed oT (PUKCUPOBAHHON BEPIIMHBI. AJITOpUTM JIEHKCTPHI.
Meron @opna-beuimana. [locTaHOBKa W MaTeMaTH4ecKas MOJENIb 33Ja4d O
MakcuMalibHOM noToke. Teopema @opaa-Dankepcona. AnroputMm @opuaa-dDankepcona.

IIpakTuyeckue 3ansaTus (84.)
1. MHuo:xxecTtBa 1 ux cneunpukanuu. [marpammel Benna. OTHomeHnnst. {TpeHUHT}
(14.)[1,3,5,7,8] BrimonHenue omeparuii Haja MHOXXecTBaMH. M3o00pakeHue omeparuii
HaJl MHOXXECTBAMHM C IIOMOLIBIO JIuarpaMM BeHHa. YnpoluieHue BBIPAKEHUN Hax
MHOKECTBaAMHU C UCIOJIb30BAHUEM OCHOBHBIX TOXKIECTB aireOpbl MHOXECTB. PelieHue
3a/1a4 Ha MOJICYET KOJWYECTBA AJIEMEHTOB C MCIOJIb30BaHUEM (POPMYJIbI BKIHOUYEHUS U
uckitoueHus. lIpsmoe mnpousBeaeHue. CrocoObl 3afaHuss OWHAPHBIX OTHOIICHUH.
Martpuna 6unapHoro otHoiieHus. CrienuaibHble OMHApPHBIE OTHOIIEHUSA. OTHOIIECHUS
HKBUBAJICHTHOCTH U pa3oueHus. Gakrtop-mHoxkecTBa. OTHOIIEHUS MOPSIKA.
2. OcHoBHbIe MpaBujia kKoMOMHATOPUKH. (CxeMbl BbIOOpa 0e3 BO3BpalllCeHUI U C
Bo3BpameHusavu. {rpenunr} (14.)[1,3,5,6,7,8] IIpumeHeHne KOMOUWHATOPHBIX
QITOPUTMOB B MPO(EeCCUOHATBHON ACATENBHOCTU. 3a7jaui Ha MPaBUJIA «U» U U,
dbopmylly BKIIOUEHUM W HCKIroueHui. «Pemero DparocdheHa». 3amauyd Ha YHUCIO
MEPECTAaHOBOK O€3 MOBTOPEHUM U C MOBTOPECHHUSIMHU (aHATPaMMBbl), YUCIIO pa3MEIIeHUN
0e3 MoBTOpeHU U ¢ moBTOpeHus MU (Koa Mop3e), Yuciio coueTannii 6e3 MOBTOPEHU U C
MOBTOPEHUSAMM (COOTBETCTBHE C BEKTOpaMu W3 Hyledl W enuuui]). OrpaHuvyeHus: B
KOMOMHATOPHBIX 3a7a4ax. 3a/laud TUIA «JIbBbl U TUTPBD), KKHUTH Ha TIOJIKE», «PhILIApH
KOpoJisi ApTypay, «BIepeIu ApYyroi», oOIIas 3agaya 0 CMEIICHUH. 3aa4u Ha JICJICHHUE
OJIHOPOJHBIX U HEOJHOPOJHBIX MPEIMETOB MEXKAY IBYMs U Oosiee nunamu. [Ipumepsl
BHJIa «O HaKJIEHKE MapoK», «mpodiaeMa abUTypueHTay, «yIiaTta 3a MoKynKy». Pemienue
KOMOMHATOPHBIX YPaBHEHUN U CUCTEM.
3. PekyppeHTHbIE COOTHOIIEHNSI M BO3BPATHbIE MOC/I€A0BATEIbHOCTH {TPEHUHT}
(14.)[4,5,7,8] Xapaktepuctuueckuii MHorowieH. KopHU  XapakTepUCTHUECKOTO
MHorousieHa. HaxoxnaeHuss oOIIero pemieHusi B PEKYPPEHTHBIX COOTHOIICHUSIX C
WCITOJIb30BAHUEM METOJIa TPOU3BOIAMNX (DYHKIMH, METoJa XapaKTEePUCTHUUECKHUX
GbyHKITHIA.



4. KosnoxkBuym 1no TeMaMm: MHO’KeCTBa, OTHOILIICHUS,
komOuHaropuka.(14.)[1,3,4,5,6,7,8] IlpumeneHne cTaHAapTHBIX aAJTOPUTMOB B
podecCUOHANbHOM eI TEIbHOCTH.

5. OcHoBHble mnOHATHA Teopun rpadgos. CpaA3Hble rpadbl. {TPEHHUHT}
(14.)[2,3,4,5,6,7,8] Ilpumenenue anropuTMoB Ha rpadax B MpodecCHoHATBHON
JeSATEeIbHOCTH. 3aJ1a4i Ha IOCTPOEHUE IPpadoB, UX MATPHUI] CMEKHOCTH, MHIIUJEHTHOCTH.
3ajmauyn Ha ompejeseHue uuciaa nyred JumHbl K Mexay BepliMHaMH. 3aJadd Ha
OMpe/IeJICHNEe MATPUIIbl PACCTOSHUM, AKCIIEHTPUCUTETAa BEPIIMH, pajauyca, JTUaMeTpa,
IeHTpa, NepudepuitHBIX W IEHTPAIBHBIX BEpIIUH B Tpade. 3amaun Ha TMPUMEHEHUE
QITOPUTMOB TIOMCKA B TJIYOMHY W IIUPHUHY;, AJTOPUTMOB IMOCTPOCHUSI DUIEpoBa U
["amMunbTOHOBA LUKJIOB. 3a/1auv HA JBYJ0JIbHBIE Tpadbl. 3agaua KOMMHUBOSIKEDA.

6. Ilnanapubie M 1iockue rpadbl. {rpeHunr} (14.)[4,5,6,7,8] Ilpumenenune
QIrOpUTMOB Ha rpadax B MpodhecCUOHATBHOU ACSATENBHOCTU. 3ajladyd Ha MPOBEPKY
wiaHapHoctu rpadoB. Packpacka kapt u rpadoB. 3a1adyu 0 MOMCKE XPOMATHYECKOTO
yucia rpadoB. 3agaud Ha TPUMEHEHHUE QJITOPUTMOB MHUHHMAJIBHOW PAaCKpacKu,
packpacku TpadoB OONBIION pa3MEpHOCTH. 3aJlayd Ha IMOCTPOEHHWE MHHHMAJIbHOTO
octoBa. AnroputMbl Kpyckana u [Ipumsi.

7. OpuenTupoBannsie rpagwol. {Tpenunr} (14.)[4,5,6,7,8] [IpuMeHeHue anropuTMoB
Ha rpadax B npodecCUOHATBHOM JESATENPHOCTU. 3a7aud Ha MPUMEHEHHE aJlTOPUTMOB
HAXOXKJEHUSl KpaT4alIluX myTed oT (PMKCUPOBAHHOM BEPIUHMHBI. AJITOpUTM JIEHKCTPBHI.
Meton ®opaa-bemnvana. 3agaunm Ha HAXOXKJICHUS MAKCHUMAIBHOTO MOTOKA B CETSX.
Anroputm @opaa-PankepcoHa.

8. Ko/u1okBHyM 0 TeMaM: OCHOBHbIE MOHATHS Teopuu rpagos, cBsi3HbIE rpadbl,
IVIAHAPHBbIE W IUIOCKHEe Trpadbl, opueHTHpPOBaHHbIe rpadwbl.(14.)[3,4,5,6,7,8]
[IpumeHeHue anropuTMoB Ha rpagax B IpohecCHOHATBHOMN 1eITeTbHOCTH.

CamocrosiTesibHasi padora (924.)
1. N3yueHue TeopeTuyeckoro marepuasna.(434.)(1,2,3,4,5,6,7,8]
2. IloaroroBka K npakTuyeckum 3auarusam.(164.)[1,2,3,4,5,6,7,8]
3. IoaroroBka K TeKylmeMy KOHTPOJTIO yCIeBaeMoCTH
(kosutokBymam).(164.)[1,2,3.4,5,6,7,8]
4. BbinojHeHHe KOHTPOJbHOW  paboTbl.(84.)[1,2,3,4,5,6,7,8] Ilpumenenue
CTaHJAPTHBIX aJITOPUTMOB B ITPOGHECCHOHAIBHOM JIESITEIIHHOCTH.
5. IloaroroBka k 3xk3ameny.(94.)[1,2,3,4,5,6,7,8]

5. IlepeyeHb Y4eOHO-METOAMYECKOIr0 OOeCIeYeHHUsI CAMOCTOSITeJIbHON PadoThI
00y4aroIuUXCcs M0 JUCHUIINHE

Jns xkaxgoro oOydaronierocss oO0ecrieueH WHAMBUAYAJIbHBIM HEOorpaHU4eHHbIN
JIOCTYM K 3JIEKTPOHHO-OMOIMOTEUHBIM cucTeMaM: Jlanb, Y HUBepcuTeTCKass OMOIMoTeKa
OH-JIAlH, AJIEKTPOHHON  OUOIMOTEKE Antl'TY wu K  DJIEKTPOHHOM
uH(POPMaAIMOHHO-00Pa30BaTEIHLHON Cpeie:

1. leBuenko, A.C. CTpyKTyphl JaHHBIX: METOJJUYECKHUE YKA3aHUS K BHIITOJTHEHHUIO
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pacueTHo-Tpaduyeckoir padoTel s cryaeHToB BT Bcex dopm oOyuenus/ A.C.
[lleBuenko; PyOrioBckuii MHAYCTpHAIBHBIM HHCTUTYT. — PyoroBck: PN, 2021. — 92 c.
URL:

https://edu.rubinst.ru/resources/books/Shevchenko A.S. Struktury dannykh UP 2021.
pdf (mara o6pamenus 01.10.2021)

2. Hukudoposa, E.I'.  I'padsl 1 aBTOMaTHI: y4eOHO-METOIUUECKOE TOCOOHUE. -
baphayn:  Anraiickuii  TOCyJapCTBEHHBIA  TEXHUYECKHWA  YHUBEPCUTET  UM.
N.N.ITon3yHoBA, 2013. - S6c¢. - URL:
http://elib.altstu.ru/eum/download/vm/Nikiforova-graf.pdf

6. Ilepeyenb yueOHOM JIUTEPATYPHI
6.1. OcHoBHas nuTeparypa

3. Aranun, B.I'. CpoenuanbHple TI71aBbl MaTEeMaTHKH: MHOXECTBa, Tpadsl,
koMOuHatopuka : [l16+] / B.I. Atanun ; HoBocuOupckuii TOCyIapCTBEHHbBIN
TexHu4yeckui yHupepcurer. — HoBocuOupck : HoBocuOupckuid rocyaapCTBEHHbBIN
TeXHUYEeCKUi yHuBepcuret, 2016. — 83 c. : w1, Tabn. — PexuM goctyna: no NoAmnucke. —
URL:  http://biblioclub.ru/index.php?page=book&id=576625 (mata  oOpaieHus:
14.10.2020). — bubmumorp. B kH. — [SBN 978-5-7782-2882-5. — TekcT : 31€KTPOHHBIN.

4. borauenko, H.®. J/[uckpeTHas MaTeMaTUKa: KOMOMHATOPUKA, TeopHsl rpad)oB U
mndpsl : [16+] / H.®. borauenko, C.B. YcoB ; OMckuii rocy1apcTBEHHBIN YHUBEPCUTET
uM. @. M. JloctoeBckoro. — OMck : OMCKuli rocy1apCTBEHHbIA YHUBEPCUTET UM. O.M.
HoctoeBckoro, 2019. — 56 c. : un. — Pexum pnoctyna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575760 (mara obpamenus: 23.10.2020).
— ISBN 978-5-7779-2377-6. — TeKCT : 371€KTPOHHBIM.

5. Hapés, P.IO. Anroputmsl u ctpyktypsl nanubix (CDIO) : yuebnuk / P.1O.
[Hapés, A.B. IIpokonenko ; Cubupckuii ¢enepanbubiii yausepcuteT. — KpacHospcek :
Cubupckuii peaepanbubiii yaupepcuteT (CDY), 2016. — 204 c. : un. — Pexxum nocryna:
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. JlononHuTENIbHAS IATEPATYPA

5. CynomnaroB, C.B. JluckperHas wmaremaruka: ydeonuk: [16+] / C.B.

CypomnaroB, E.B. OBumnHukoBa. — 4-¢ u3n. — Hosocubupck : HoBocuOupckuit
roCyapCTBeHHBIA TexHU4eckui yHuepcuret, 2012. — 278 c. — (YueOnuku HI'TY). —
Pexum JOCTYTIA: 1o MMOIIUCKE. — URL:

http://biblioclub.ru/index.php?page=book&id=135675 (nata ob6pamienus: 14.10.2020). —
ISBN 978-5-7782-1815-4. — TeKcCT : 2NEKTPOHHBIM.

6. boikoBa, B.B. KomOuHaTOpHBIE alrOPUTMBI: MHOKECTBa, rpadsl, koasl / B.B.
beikoBa ; Cubupckuit denepanbubiii yHuBepcutrer. — KpacHosipck : Cubupckuit
dbenepanbnbiii yauepcutetr (COVY), 2015. — 152 c. : tabn., un. — Pexxum moctyma: mo
noamucke. — URL:  http://biblioclub.ru/index.php?page=book&id=435666 (marta
obopamenus: 14.10.2020). — bubmwmorp.: ¢. 120-121. — ISBN 978-5-7638-3155-9. — Tekcr
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: DJIEKTPOHHBIN.

7. Ilepeyenbr pecypcoB HH(POPMAUMOHHO-TEJIEKOMMYHMKAIIMOHHOM  CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOCHH S JUCHMILTHHBI

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)OHI[ OLICHOYHBbIX MaTepuajoB JJIdA M[NPOBECACHUA TEKYIICI0 KOHTPOJSA
yYCneBaeMoOCTH " HpOMemyTOqHOﬁ arrecranmm

ConepxaHue  TPOMEXKYTOYHOM — aTTecTalldd  PACKPhIBA€TCS B KOMILIEKTE
KOHTPOJIHUPYIOIINX MAaTepUaJIOB, MPETHA3HAYEHHBIX JIJIsl IPOBEPKU COOTBETCTBUS YPOBHS
NOATOTOBKM 1o aucuuiuinae TpeboBanusm DI'OC, koTopble XpaHATCS Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Buzae u B SUOC.

®oHJ1 o11eHOYHBIX MaTepuanoB (POM) o TUCHUTIIIMHE NPEICTABICH B IPUIOKECHUN
A.

9. IlepeyeHb HMHPOPMAIUOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX IIPH OCYILIECTBJICHNH
0o0pa3oBaTeJbHOI0 TMpoumecca MO AUCHMILIMHE, BKJIKYAs IepeYeHb
NMPOrpaMMHOI0 odecne4yeHnss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

s YCIIELTHOTO OCBOEHHUSI  JIUCLUIUIMHBI UCIIOJIB3YIOTCS pecypchl  3JIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTeNbHOM  cpesbl, 00pa3oBaTelbHblE HMHTEPHET-NOPTaNbl, IJI00anbHas
KOMIIbIOTEpHast ceTb MHTepHeT. B mponecce n3ydeHHs NUCLHUIUIMHBI IPOUCXOAUT MHTEPAKTUBHOE
B3aUMO/IEHICTBHE 00YYAIOIIErocs ¢ MPernoiaBaTesIeM yepe3 TMUHbIA KaOMHET CTYIeHTA.

Nenn Hcnonb3yemoe nporpaMmMHoe odecrieyeHue
1 LibreOffice
2 Windows
3 AnTusupyc Kaspersky
Nenn Hcnoab3yemble npodeccnoHabHbIe 0a3bl JaAHHBIX U MHGOPMAIHOHHbIE
CIIPABOYHBIE CHCTEMBbI
1 becrinatnas snexTponHHas Oubnnoreka onnaiiH "EnmHoe okHO K 00Opa3oBaTelbHBIM

pecypcam" Ui CTYJIEHTOB M IperojaBaTeliedl; KaTalor CChIJIOK Ha 0Opa3oBaTelbHbIE
uHTepHeT-pecypesl (http://Window.edu.ru)

2 Hanmonanehast snextponHas 6ubnmoreka (HOB) — cBoOomHBINM moCTyn yuTarenei K
donnam poccuiickux 6ubmuorek. ConepKUT KOJUIEKIMH OLUU(POBAHHBIX JIOKYMEHTOB
(KaK OTKPBITOTO JOCTYIAa, TaK U OTPAHMUYEHHBIX aBTOPCKUM IMPABOM), a TAK)KE KaTaJIOT
W3IaHuil, Xpa"sumxcs B Oudmuorexax Poccun. (http://H36.pd/)

10. Onucanue MaTepHUAJIbHO-TeXHUYECKOM 0a3mbl, HEoOXoauMOM  1JIe
OCyIIIeCTBJIEHUS 00PA30BATEIbLHOI0 MPOLECCA MO JUCIUILINHE




HaumeHoBaHNe cielUAJIbHbIX NOMENIEHUH M MOMeEIEHUI 1J11 CAaMOCTOATEIbHOM paﬁoTbI

yueOHbIe ayTMTOPUU JJIs IPOBEJCHHS YUeOHBIX 3aHATUN

INOMCIICHUA AJIA CaMOCTOSTEILHOMI pa6OTBI

MarepuanbHO-TEXHUYECKOE O00ecredyeHne M OpraHu3anus 00pa30BaTEIbHOTO
mporiecca 1Mo AUCIUIUIMHE I MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU
3JI0POBBS OCYIIECTBISIETCS B COOTBETCTBHH C «[lomoxeHnemM 06 00y4eHrH HHBAIMIOB U
JIVI] ¢ OTPAaHUYCHHBIMHA BO3MOXHOCTSIMHU 3JIOPOBBSD).



NMPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOW ATTECTALIMM
Nno ANCUUNNMJIMHE «CTpYKTypbl AaHHbIX»

1. MepeyeHb oyeHOYHbIX cpedcme 018 KomnemeHyuli, hopmupyemoix 8 pe3ysnbmame 0C80eHUsA
ducyunauHsl

. Cnoco0
Kox koHTpOIMpyeMoii KoMIIeTEeHUNH OueHo4HOeE cpecTBO
OlleHHUBAHUS
Kommnekr
I1K-5: Criocoben pazpabaTsiBaTh TPEOOBAHUS U SK3AMEL KOHTPOJUPYIOLIUX
MIPOEKTUPOBATH MPOrPAMMHOE 0OeCTIeueHHe MaTepHaJIoB s
JK3aMeHa

2. OnucaHue nokaszameneii U Kpumepuee OUeHUBAHUA KomnemeHuyuli, onucaHue wkKan
oyeHusaHus

OueHnBaemble KOMMETEHUMW nNpeacTaB/ieHbl B pasgene «llepevyeHb NAHMPyEMBbIX
pes3ynbTaTtoB  0Oy4YeHMA MO  AMCUMIJIMHE, COOTHECEHHbIX C WHAUKATOpaMu  OOCTUXNKEHWUS
KOMMETEeHUMM» paboyein nporpammbl AUCUNNAMHbBI « CTPYKTYPbI AaHHbIX».

Mpyn oueHnBaHUU CHOPMUPOBAHHOCTU KOMMNETEHUUI MO AncumnanHe «CTPYKTypbl AaHHbIX»
ucnonbsyetca 100-6annbHas WwkKana.

Kpurepuii Ounenka mo Ounenka mo
100-6anabHO# TPAAMUMOHHOM 1IKaJIe
mKaJjie
CryneHT 0CBOMI U3y4aeMblii MaTepHa 75-100 Omauuno

(OCHOBHOM U JIONIOTHUTENBHBIH ), CHCTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIlecTBIsSET
MOJIHOE Y IPABUJILHOE BBIIIOJTHEHUE
3a/IaHUI B COOTBETCTBUH C MHIUKATOPAMU
JTOCTHIKEHUS] KOMIIETeHIIUH, ClIOCOOeH
OTBETHUTH Ha JOTOJHUTEIHHBIC BOIIPOCHI.

CryneHT ocBOMI U3y4aeMblil MaTepual, 50-74 Xopowo
OCYILIECTBIISIET BBIIOJIHEHNE 3a/JaHUI B
COOTBETCTBUH C MHAUKATOpaMU
JOCTUKEHUST KOMITETEHIUH C
HEMPUHIMITAATBHBIMUA OITHOKAMHU.

CTyneHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaTte€puaja, Ipu BBIITOJHCHUN
3a/laHuil B COOTBETCTBUM C MHIAUKATOPAMH
JOCTHXXCHUA KOMHeTeHHI/Iﬁ J0IIyCKacT
OTJeNbHbIE OLTMOKHU, HE CIIOCOOCH
CUCTEMATU3UPOBATHL MaTCpral U ACIAaTh
BBIBO/JIBI.

CTylleHT HE OCBOMJI OCHOBHOE COAEPKaAHUE <25 Heyooenemsopumenvo
M3y4aeMoro MaTepuala, 3a/lanusl B
COOTBETCTBUU C UHJIUKATOPAMU
JOCTUXKXCHUA KOMH@TGHHI/Iﬁ HE BBIITOJIHCHBI




| WUTH BBINOJTHEHBI HEBEPHO. | |

3. Tunoesle KOHMPpOsibHbIE 3a0aHUA Unu uHsle mamepuandl, Heobxooumvble 001 OYCHKU YypPOBHA
docmuxceHun KomnemeHuuii 6 coomeemcmeuu ¢ um?uxamopamu

1.3a0aHue Ha npumMeHeHUe CMAHOAPMHbLIX  aA720pUMMO8 8  NPogeccuoHanbHOU
desmenbHOCMU

KomneteHuus MUHAMKATOP AOCTUXKEHUA KOMMNETEeHLUN
MK-5 CnocobeH paspabatbiBatb TpeboBaHua U | MK-5.3 T[pumeHAeT CTaHOAPTHble anropuTMbl B
NPOEKTUPOBATb NPOrpammHoe obecneyeHme npodeccMoHaNbHON AEATENBHOCTU
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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 KOMMAGKMOM OUEHOYHbIX MAMepuas0e npuaa2aemcs.
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