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1. Ilepedyenp mNJIAHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] 1O JUCHMILUIMHE,
COOTHECEHHBbIX ¢ HHAMKATOPAMHU A0CTHKEHUS KOMIIETEHIMH

KoMmnereHuus ConepxaHue KOMIETEHIIUH Hnauxarop ConepxaHue MHANKATOpPA

CriocobeH pa3pabarsiBaTh
IK-5 TpeboBanusi u  mpoekruposarb | [1K-5.3
porpamMMHoOe odecredeHue

HpI/IMeHHGT CTaHAAapTHBIC aJITOPUTMBL B
HpO(l)CCCPIOHaHBHOI;’I JACATCIBbHOCTU

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOTrPpaMMbl

JIMCIUTIIINHBI (mpakTukw), | JluHeiinas anrebpa u reopust Marpu, MaremaTn4ecKui
TIPeIIEeCTBYIONINC M3yueHuro | AHa3, IIporpamMmmupoBanue

JUCIUIUINHEI, pe3yJIBTaThI

OCBOCHHUSI KOTOPBIX HEOOXOIMMBI

IS OCBOCHUS JTAaHHOU

JUCIUILINHBEL.

Juctumummasl — (TpakTUKH),  Juist | MaremaTndeckas JIOTHKa i TeOPHs alropuTMoB
KOTOPBIX  PE3yJbTaTbl OCBOCHUA
JAHHOU JUACIUTUIUHBI OynyT
H€O6XOI[I/IMBI, KakK BXOAHBIC
S3HAaHUA, YMCHHA W BJIQJACHUA  JIA
X N3YUYCHUA.

3. O0beM MCHUIUVIMHBI B 3a4€THBIX €IMHUIAX C YKa3aHHMEM KOJN4YeCTBA
aKaJeMHMYeCKHMX 4aCOB, BbIICJICHHBIX HA KOHTAKTHYI0 PadoTy 00y4aroumerocs ¢
npemnoaasaresiemM (Mo BUAAM yUeOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy
odyuarouierocst

OOt 00beM TUCUUILUIMHBL B 3.€. /4ac: 3 / 108
PopMa MPOMEKYTOYHOMN aTTeCTAlUN: JK3aMEH

Bupabl 3aHsTHIA, HX TPYI0EMKOCTB (Yac.) O0beM KOHTAKTHOM

a00ThI
®opma p
Jlaboparopubie | IlpakTHyeckue CamocrosiTeIbHA o0yyaronierocsi ¢
00y4eHust Jleknun
padoThI 3aHATHA s1 padoTa npenogasarenaeM
(uac)
OYHas 16 0 16 76 38

4. ConmepxkaHue JUCHUIUVIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaMm (pa3geinaM)
YKa3aHUEM OTBEJ€HHOI0 HA HHUX KOJUYECTBA aKaJeMHYeCKHMX 4acOB M BH/I0OB
y4eOHBIX 3aHATHI

®dopma obyueHun: ouHan
Cemecmp: 4

JleknuoHHbIe 3aHATUA (164.)




1. MHoxkecTBa. {C 3jIeMEHTAaMH 3JJEKTPOHHOI0 OOy4YeHHS] W JMCTAHHUOHHBIX
o0pa3zoBareIbHbIX TEXHOJIOTHii} (2u.)[1,3,6,7,8,9] [TonsTue MHOKECTBA,
noAMHOXKecTBa. Omepanuu  HaJ MHOXecTBaMH. I3o0pakeHue orepamuii  Haja
MHOXKE€CTBAMHU C MOMOIIBIO AuarpaMMm Benna. MOIIHOCTh KOHEYHOIO MHOXECTBA.
dopmyna BKIOYEHUS W HCKIOYeHUd. CBOHCTBa oOmnepanuid HajJ MHOKECTBAMMU.
IIpencraBneHne MHOXECTB B IIporpammax. burtoBble mikanbl. [eHepamus Bcex
MOJIMHOXKECTB ~ YHUBEpCyMa. AJITOPUTM TIOCTpOeHUs OuHapHOro koma Ipes.
[IpencraBieHre MHOKECTB YHOPAIOUEHHBIMU CITUCKaAMU.

2. OtHomeHusi. {JIleKHUsA ¢ Pa300poM KOHKPeTHbIX curyaumu} (24.)[1,7,8,9]
Koprexu u paexaproBo mnpousBeneHue. bunapHoe otHomieHue. CrocoObl 3agaHus
OuHapHbIX oTHomeHUW. [lpousBenenne (koMmo3uIusi) OWHAPHBIX OTHOIICHUH.
CaoiicTBa OMHAPHBIX
otHomeHnii. CriocoObl ommcaHus OWMHAPHBIX OTHOIICHWHA: TEPEYHCICHUE, MaTpHIla
OounapHoro otHomieHus. CBoOWCTBa MaTpwil OWHApHBIX OTHOmeHWU. CrenuaabHbIC
OMHapHBIE OTHOIICHUS: peQIEKCUBHBIE, CHUMMETPUYHbIC, AHTUCUMMETPUYHBIE U
TpaH3UTUBHbIE. OTHOILICHUE 3KBUBAJICHTHOCTH U nopsaka. [Ipeacrapienue OTHOLICHUI
B IporpamMmax. Anroputm Yopuiaaia sl BBIYUCICHUS TPAH3UTUBHOTO 3aMBIKAHUS
oTtHoIIeHUs R Ha MHOXecTBE M. AJITOPUTM TOIIOJIOTUYECKOM COPTUPOBKHU.

3. KomOunaropuka. IIpumMeHeHHe  KOMOMHATOPHBIX  AJTOPUTMOB B
npodeccnoHaAIbLHOM IeATEJbHOCTH. {JIEKIUSA C Pa300poOM KOHKPETHBLIX CUTYyallMii}
(44.)[1,3,4,6,7,8,9] KomOunaropuka kak Hayka. Knaccudukaiys KoMOMHATOPHBIX 3a7a4
U XapaKTEPUCTUKA HMX OCHOBHBIX THUIOB. [IpaBmiio cymmbl B yMHOXeHUsA. (CXeMbl
BbIOOpa 0e€3 BO3BpallleHW W C BO3BpallleHWsIMU. Pa3mernieHusi, MepecTaHOBKH,
COYETaHUs C TIOBTOPEHHSAMU U 0e3 moBTOpeHHit. OCHOBHBIC TOXKIECTBA JJII COYCTAHHI.
[TomuaomuanbsHbie KO3 dunrentsl. bunom HeroToHa, OmHOMUATBHBIE KOAGOUITMECHTHI,
TpeyroapHuK llackansa. ANropuTMbl TreHEpauuu NEPECTAHOBOK, COYETAHUN U
pa3MenieHui. AJTOPUTMBI  PEKYPPEHTHBIX COOTHolleHus. HaxoxaeHue 0011ero
pelieHrs PEeKYpPPEHTHBIX COOTHOIIeHUuM. Meton mnpousBomsiux ¢GyHkuuil. Merton
XapaKTEPUCTUUECKUX QYHKIIUM.

4. OcHoBHbI¢ NOHATHHA Teopuu rpagos. {JieknHusa ¢ pPa3dOPoOM KOHKPETHBIX
curyanuii} (14.)[2,3,4,5,6,8,9] OcHoBHbIe NoHATHS Teopun rpadoB. Onepanuu Haa
rpapamu. CriocoObl 3ananus rpadoB: aHATUTUYECKUN, Tpa@UUEeCKUid, MaTPUUHBIN.
Marpuua cMexHOCTH. Marpuiia THUUJAEHTHOCTH.

5. Cesasnble rpadsl. [Ipumenenne anropurMoB Ha rpadgax B npodeccuoHaJIbHOM
NeITeJIbHOCTU. {JIeKIHMsI ¢ Pa3dopoM KOHKpeTHbIX curyamuii} (14.)[3.,4,6,7,8,9]
[TonsiTuss mMapiipyra, memnu, TPOCTON MEeNH, IUKIa, NpocToro nukia. CBS3HBIN Tpad.
CreneHb CBA3HOCTU. ANTOPUTM YOpHIEUIAa, BBIYUCISIONMIMN MATpUIy CBA3HOCTH.
Marpuia paccTosIHUM, SKCICHTPUCHUTETH BEPIIMH, pajuyc, TUaMeTp, IeHTp rpada.
[Tepudepuitnbie u neHTpanbHble BepiinHbl. O0XobI rpadoB. DitiepoB uuki. Kpurepuit
Oinepa. ['aMWJIBTOHOB LHKJ. AJTOPUTMBI MOCTPOEHUs OuiepoBa W | aMuIbTOHOBA
HUKJIOB. 3ajaya KOMMHUBOSDKEpPA. AJTOPUTMBI PEIIEHUS 3aladyd  KOMMMBOSIKEpA.
JBynonbHbIN rpad. BHYTpeHHSS 1 BHEIIHSS TPaHU B ABYIOJIBHOM Ipade.

6. Ilnmanapubie m miaockue rpadgsui. IlpuMmenenue aaropurmMoB Ha rpagax B
npodeccHoHAILHOM J1eATEJbHOCTH. {JIEKIUA ¢ Pa300poM KOHKPETHBIX CUTYyaIluii}
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(24.)[4,5,6,8,9] Ilmockue u rranapasie rpadbl. Teopema Diinepa o MIOCKUX rpadax.
Kpurepuii Ilonrpsruna-Kyparopckoro. [epeBo u nec. Teopema 0 Xxapakrepusanuu
nepeBbeB.  [{ukiiomarmyeckoe uyuciio. MocT. Pazmenstomiee MHOXECTBO. Paspes.
Packpacka rpada. Xpomarmdeckoe yuciao rpada. 3agadya o KpaTdyalimeM OCTOBHOM
nepese. Ilonsatue octoBHoro jnepeBa. OOmas cxemMa ajIropuTM IOCTPOSHUS
MHUHHUMAaJIbHOTO OCTOBHOTO AepeBa. Anroputmbl Kpyckana u [Ipumel.

7. OpuentupoBanHbie rpadsl. Ilpumenenue anropurmMoB Ha rpadax B
npodeccnoHaAIbLHOM IeATEJbHOCTH. {JIEKIUSA € Pa300poOM KOHKPETHbIX CUTYyallMii}
(44.)[4,5,6,8,9] Ilonstue oprpada. Marpuiia CMEXKHOCTH BEpIIMH M Ayr. Marpuia
uHIuaeHTHOCTH. CTenens BepinH oprpada. M3omopdusm. MapiipyThl, 1IENH, IUKIIBI B
oprpadax. CBs3HOCTh oprpada: CHIBHO CBSI3HBIHN, CIIA00CBI3HBIN 1 HECBA3HBIN oprpad.
OvinepoBbl menu W mUKIBl B oprpade. [lomuwni oprpad. Omepamuu B oprpade.
B3Bemennsiii rpad. 3amaua HaxoKaeHUs Kpardaiimiero myTtd. [locTtaHoBka 3amaum
HAXOXKJICHUS KpaT4almx MyTed OoT (GUKCUPOBAHHOW BEPITUHBI. AJNTOPUTM JIEHKCTpHI.
Meron ®oppa-bemnimana. I[locTaHoBKka W mareMarndeckass MOJENIb 33aJa4d O
MakcuMaibHOM noToke. Teopema dopaa-dDankepcona. Anroputm dopaa-DankepcoHa.

Ipakruyeckue 3ansaTus (164.)
1. MHuoxkectBa U ux cneuupuxkanuu. Aumarpammbr Benna. {rpenmur} (24.)
[1,3,7,8,9] Brimonnenue omnepanuii Hajx MHOXKecTBaMu. M300pakeHue omepanuil Haja
MHOKECTBAMM C TIOMOIIBID JauarpaMM BenHa. VYhopoumieHue BbIpaXEHUM Haj
MHOXKE€CTBAMH C MCIIOIH30BAHUEM OCHOBHBIX TOXIECTB aJireOpbl MHOXKECTB. PerieHue
3a/la4 Ha TMOJICYET KOJMYECTBA IEMEHTOB C MCIOJIb30BAHHEM (DOPMYIIbI BKIIOUCHUS U
VICKJIFOYECHHS.
2. OTHomeHus. {Tpenunr} (24.)[1,2,7,8,9] IIpsmoe npouspenerue. CrnocoObl 3a1aHUs
OWHApHBIX OTHOIIEHWW. Marpuiia OmHapHOTO OTHOIIEHUs. CrenuanbHble OWHApPHBIC
oTHOWIEHUs. OTHONIEHUS HSKBUBAJEHTHOCTH M pa3OueHusi. DaKTOp-MHOXKECTBA.
OTHomEeHus: mopsiaKa.
3. OcHoBHBbIC MpaBWJa KOMOMHATOPUKH. Cxembl BbIOOpa 0e3 BO3BpPALEHUN U €
BO3BpallleHusiMu. {Tpenuur} (24.)[1,3,5,6,7,8,9] IlpuMenenue KOMOMHATOPHBIX
aJITOPUTMOB B Mpo(ecCUOHAbHON AESITEIBbHOCTU. 3a/lau Ha MpaBUia «U» U AN,
dbopmyny BKIIOUEHUM W UCKIoueHuil. «Pemero Oparocdena». 3amaun Ha YHUCIIO
MEePECTaHOBOK O€3 MOBTOPEHHUM U C MOBTOPEHUAMH (aHArpaMMbl), YHUCIO pa3MEIICHHM
0e3 MOBTOPEHU U ¢ OBTOpeHUsIMU (Kol Mop3e), uucio couetanuit 0e3 MOBTOPEHUHN U
C TIOBTOPEHUSIMU (COOTBETCTBHE C BEKTOpaMH M3 HyJed W eauHuil). OrpaHuyYeHUs B
KOMOWHATOPHBIX 3a/ladyax. 3aJauyd TUMA «IbBbI U TUTPBD), KKHUTH Ha TIOJIKE», «PhILApU
KOpOoJIsi ApTypay, «BIIEpeaH APYyroin», olImas 3agada 0 CMEIICHUH. 3aJa4u Ha JeJICHue
OJTHOPOJTHBIX M HEOIHOPOJHBIX MPEIMETOB MEXKIy ABYMs M Oojee nurnamu. [Ipumeps
BHJIa «O HAKJIEHKE MapoK», «IIpodiemMa aOuTypHeHTay, «yIliaTa 3a MOKYINKy». Pemenue
KOMOMHATOPHBIX YPABHEHUHN U CUCTEM.
4. PekyppeHTHbIE COOTHOIICHHUS U BO3BPATHBbIC MOC/IeI0BATEILHOCTH. {TPECHUHT }
(14.)[4,5,8,9] Xapakrepuctuueckuid MHOTOWIeH. KOpHM  XapaKTepUCTUUYECKOTO
MHorowieHa. Haxoxjenus oOiero pemeHuss B PEKypPPEHTHBIX COOTHOIIEHHUSX C
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WCIIOJIb30BAHUEM METOAAa MPOM3BOMAIMMX (YHKIIUNA, METOJa XapaKTEePUCTHUCCKUX
GyHKIMA.

5. KonTpoJibHasi padoTa mo reMaM: MHOKeCTBA, OTHOLIeHHU s, KOMOMHaAToOpuKAa.(14.)
[1,3,4,6,7,8,9] IlpumeHeHue cTaHAApTHBIX aJITOPUTMOB B  MPOQPECCUOHAIBHOU
NEATEITBbHOCTH.

6. OcHoBHble mnoHATHA Teopuu rpagos. Ces3Hble rpadbl. {TpeHMHr} (24.)
[3,4,5,6,7,8,9] Ilpumenenue anroputmMoB Ha rpadax B mnpodeccuoHaTbHOU
NESTENbHOCTH. 3aJayd Ha TOoCTpoeHue TpadoB, HUX MaATPUll CMEKHOCTH,
WMHIHJICHTHOCTHU. 3alauyd HA OINpEJETeHUEe yucia nyTeid IiuuHbl K Mexay BeplirHaMu.
3ajgaun Ha OMNpENIETIEHUE MATPUIbl PACCTOSHMI, IKCUEHTPUCUTETA BEPILIUH, pajdyca,
auamMeTpa, LEeHTpa, NMepudepuilHbIX W HEHTpaNbHBIX BepIIMH B rpade. 3amadu Ha
MPUMEHEHUE AJITOPUTMOB IOWUCKA B MIyOMHY W IIMPHUHY; AJITOPUTMOB MOCTPOECHUS
OvinepoBa u ['amMwiIbTOHOBa MHMKIOB. 3ajadyd Ha JABYAOJbHBIE Tpadnl. 3amada
KOMMMBOSTKEPA.

7. Ilnanapuble u 1ockue rpadsul. {rpeHunr} (24.)[4,5,6,8,9] Ilpumenenue
anropuTMoB Ha rpadax B NpodeCCHOHATBHON NESITEIbHOCTU. 3aJadyu Ha MPOBEPKY
rmiaHapHoctu rpadoB. Packpacka kapT u rpadoB. 3agaud O MOUCKE XPOMATHUUYECKOTO
gyucia TpadoB. 3amauyd Ha MNPUMEHEHHE aJTOPUTMOB MUHHUMAJIBHOM pPacKpackw,
packpacku rpadoB OOJBIION pa3sMepHOCTH. 3ajadyd Ha MOCTPOCHHE MHUHUMAJIHHOTO
octoBa. Anroputmsl Kpyckana u [Ipumei.

8. OpuentupoBannbie rpa¢pl. {TpeHunr} (24.)[4,5,6,7,8,9] Ilpumenenue
aNropuTMOB Ha Tpadax B MpodecCHOHANIBHON NEATENbHOCTU. 3aJauyu Ha MPUMEHEHHE
JITOPUTMOB HAXOXKJICHHS KpaTUyallliuX MyTei OT (GUKCUPOBAHHON BEPIIMHBI. AJTOPUTM
Hetikctpol. Meton @opaa-bennmana. 3agaun Ha HAX0XKICHUST MAKCUMAJIbHOTO MTOTOKA B
cersax. Anroputm @opaa-DankepcoHa.

9. KonTposibHasi padoTa mo reMamM: OCHOBHbIEC NOHATUSA Teopuu rpagos, cBA3HbIE
rpagpl, IUIAHAPHBbIE M IUIOCKHEe Trpadbl, OPHEHTHPOBAHHBbIC Trpadbl.(24.)
[3,4,5,6,7,8,9] Ilpumenenue anroputmMoB Ha rpadax B npodeccuoHaTbHOU
NEATEIBbHOCTH.

CamocrosiTesibHas padora (764.)
1. IloaroroBka K mnpakTuyeckum 3ansarusam.(114.)[1,2,3,4,5,6,7,8,9] Wzyuenue
TEOPETUYECKOTO MaTepuaja Mo KOHCIIEKTaM, YueOHUKaM, YUeOHBIM ITOCOOHUSIM.
2. TloaroroBka K TeKylieMy KOHTPOJIIO yCIeBaeMOCTH (KOHTPOJBLHBIM padoram).
(44.)[1,2,3,4,5,6,7,8,9] U3yueHue TEOPETUUECKOTO Marepuaiga I10 KOHCIEKTaM,
yueOHUKaM, ydeOHbIM nocoousm. [IpopaboTka M3ydEeHHBIX aJTOPUTMOB ISl PEIICHUS
3a/1a4 B IPOGECCUOHAIBHOM IeATEIbHOCTH.
3. Boinoanenue pacyeTHO-rpaduyecKoi pa6orsb1.(254.)[1,2,3,4,5,6,7,8,9]
[IpuMeHseT CTaHIaPTHBIX aJITOPUTMOB B IPO(ECCHOHAIBHOM JISITSIIBHOCTH.
4. IloaroroBka k 3xk3ameny.(364.)[1,2,3,4,5,6,7,8,9]

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 O00ECIEYECHUS CAMOCTOSATEJIbHOM PadOThI
00yYaromuXxcs Mo JUCHUIJINHE



s kaxxaoro oOydaromierocss oOecrnedeH WHAMBHIYaJbHBIM HEOrpaHWYeHHBIN
JOCTYII K 3JIEKTPOHHO-OMOMIMOTEeUHBIM cucTeMaM: Jlanb, YHUBEpCcUTETCKass OMOIMOTEKa
OH-JIaliH, 3NeKTpoHHOW OubOamoreke ANTI'TY m Kk 3neKTpoHHONW MH(GOPMALIMOHHO-
o0Opa3oBaTebHOU Cpejie:

1. IleBuenko, A.C. CrTpyKkTypbl JaHHBIX: METOJAMYECKHE YKa3aHUSA K
BBINIOJIHEHUIO pacyeTHoO-rpaduueckord padotel mna cryaeHtoB MBT Bcex ¢opm
oOyuenus/ A.C. IlleBuenko; PyOuoBckuil MHAYCTpUANIbHBIA MHCTUTYT. — PyOIoBck:
PUMN, 2021. — 92 C. URL:
https://edu.rubinst.ru/resources/books/Shevchenko A.S. Struktury dannykh UP 2021.
pdf (mara obpamenus 01.10.2021)

2. Huxudopona, E.I'. I'padsr u aBromarsl: yaeOHo-MeToanueckoe nocooue/ E.T.
Hukudoposa; Anr.roc. tex. yu-T uMm. U.U. Tlonsynora. - bapuaym: Antl'TY, 2013. -
56c. - URL: http://elib.altstu.ru/eum/download/vm/Nikiforova-graf.pdf  (mara
obpamenns 14.02.2020)

6. Ilepeyennb yueOHOII JJUTEPATYPBI
6.1. OcHoBHas nuTeparypa

3. Aranun, B.I. CnenuanbHple IJIaBBl MaTeMaTHUKH: MHOXECTBa, Trpadpbl,
komOuHatopuka : [16+] / B.I. Aranun ; HoBocuOupckuii TroCymapCTBEHHBIN
TeXHUYECKUW yHUBepcUTeT. — HoBocubupck : HoBocmOupckuii rocynapcTBEHHBIN
TexHu4eckuid yausepcuret, 2016. — 83 c. : ui., Tabn. — PexxuMm moctyna: mo mojamucke.
— URL: http://biblioclub.ru/index.php?page=book&id=576625 (mara oOparieHus:
14.10.2020). — bubnuorp. B kH. — ISBN 978-5-7782-2882-5. — TeKkcT : 37eKTPOHHBIN.

4. borauenko, H.®. J[uckperHass MatemaThka: KOMOMHATOpHKa, Teopus rpadoB u
mndpsl : [16+] / H.®. borauenko, C.B. YcoB ; OMckuii rocyaapCTBEHHbI YHUBEPCUTET
M. @. M. [JocroeBckoro. — OMck : OMCKuUli rocyqapCTBEHHbI YHUBEpCUTET UM. O.M.
Hocroesckoro, 2019. — 56 c. : w1 — Pexum pgocryna: nmo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575760 (nara obpamenus: 23.10.2020).
— ISBN 978-5-7779-2377-6. — TekcT : 31€KTPOHHBIII.

5. Hapés, P.IO. Anroputmsel u crpykrypsl gaHubeix (CDIO) : yuebnuk / PIO.
[Hapés, A.B. Ilpokonenko ; Cubupckuii denepanbHbiii yHUBepcUTeT. — KpacHospek :
Cubupckuii penepanpubiii yauepcuteT (CDY), 2016. — 204 c. : wn. — Pexum goctymna:
mo nommucke. — URL: http://biblioclub.ru/index.php?page=book&id=497016 (mara
obopamenust: 14.10.2020). — bubnuorp. B xH. — ISBN 978-5-7638-3388-1. — Tekcr :
DIIEKTPOHHBIM.

6.2. lononHUTENbHAS TUTEPATYPA

6. brixoBa, B.B. KomOunatopHbie anropuTMbl: MHOXKeCTBa, Tpadbl, koasl / B.B.
beikoBa ; Cubupckwii denepansubiii yHuBepcuter. — KpacHosipck : Cubupckuit
dbenepanpubiii yauBepcuter (COY), 2015. — 152 c. : Tabdm., mi. — Pexxum goctyna: 1mo
moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=435666 (mara
obopamenns: 14.10.2020). — bubmuorp.: c¢. 120-121. — ISBN 978-5-7638-3155-9. —
TeKCT : DJIEKTPOHHBIN.



7. CynommaroB, C.B. Jluckpernas wMaremarwka: yueOHuk: [l16+] / C.B.

CynomnnaroB, E.B. OBuumnHukoBa. — 4-¢ u3n. — HoBocubupck : HoBocubupckuit
rOCy/IapCTBEHHBIN TexHU4eckuil yHuBepcuret, 2012. — 278 c¢. — (Yuebnuku HI'TY). —
Pexum  gocryma: mo  moamucke. —  URL:  http://biblioclub.ru/index.php?

page=book&i1d=135675 (mara obpamenus: 14.10.2020). — ISBN 978-5-7782-1815-4. —
TeKCT : DJIEKTPOHHBIN.

7. Ilepedyenr pecypcoB HUH(POPMANUOHHO-TEJICKOMMYHUKALUOHHON  CeTH
«HTepHET), HEOOXOAMMBIX JJIl OCBOCHUS U CIUIINHBI

8. https://nuancesprog.ru/p/12140/
0. https://coderlessons.com/tutorials/kompiuternoe-programmirovanie/izuchite-
strukturu-dannykh-i-algoritmy/struktury-dannykh-i-algoritmy-kratkoe-rukovodstvo

8. ®oHa OLEHOYHBIX MaTepHuajJoB JJisd MNPOBCACHHUA TEKYIICIro KOHTPOJIA
yCnneBacMoCT U l'[pOMe)KYTO‘IHOﬁ arTrecranuu

ConepxaHue  NPOMEXKYTOYHOM  arTeCTallud  PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOIIMX MAaTepUaloB, NPEIHA3HAYEHHBIX I IPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO AuciuiuinHe TpedoBanusM @PI'OC, KoTopble XpaHSTCS Ha
kadenpe-pazpadorunke PII/] B neuatHom Buse u 8 OMOC.

®donj o1leHOYHBIX MaTepuaioB (POM) o TUCHUIUIMHE PEACTABIEH B MPUIOKEHUU
A.

9. Ilepevyenb MH(GOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYIIeCTBIECHHH
0o0pa3oBaTeJILHOIO0  MpoHecca MO0 JUCHMIUIMHE, BKJIKOYAasg  MepevYeHb
NMPOrpaMMHOIo odecrnedeHns 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

st ycnemHoro OCBOEHHS JUCIMIUIMHBI HMCIOJIB3YIOTCS PECYPChl IEKTPOHHOM MH(POPMAIMOHHO-
o0pa3oBarenbHON cpefbl, 00pa3oBaTelIbHbIE WHTEPHET-NOPTAJbl, II00AaNbHAs KOMIIBIOTEpHAsl CETh
HNHreprner. B mpouecce u3ydeHMs] OUCHUILIMHBL MPOUCXOAUT HMHTEPAKTHBHOE B3aUMOJCHCTBHUE
00ydJaromerocs ¢ mpenoaaBaTeseM yepe3 JMIHbINA KaOWHET CTy/IeHTA.

Nern Hcnonb3yeMoe mporpaMMHoe odecriedeHue
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nenmm Hcnoab3yemblie npogeccuoHaibHble 0a3bl JAaHHBIX U MH(OPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1 becrinarnas snexTponHas Oubnuoreka onnaiiH "EanHoe okHO K 00pa3oBaTenbHBIM
pecypcam" Isi CTyACHTOB W TIpEroAaBaTelield; KaTajor CChUIOK Ha 00pa3oBaTelbHbIC
unTepHeT-pecypesl (http://Window.edu.ru)
2 HanmonanpeHas snekrponHas Oubnuoreka (HOB) — cBoOonmHbIM nocTyn uutareneil
donnam poccuiickux O6ubmuoTeK. COAEPKHUT KOIEKIUHU OUU(POBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHHYCHHBIX aBTOPCKHUM IIPABOM), @ TAKXKE Karajor
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| w3manwmii, xpausmxcs B GuGmorexax Poccun. (http:/H36.pd/)

10. Onucanue  MaTepHAJbHO-TEXHHYECKOW  0a3bl, HeoOXoAMMON  JJd
OCYLIeCTBJIEHUSI 00Pa30BaTeJIbHOIO MPoIecca Mo IMCUUILINHE

HaumeHoBaHMe ClleUAJIbHBIX MOMeEIEHU U MOMEIEeHUH AJI CAMOCTOATEIbHOM paGOTbI

yueOHBIC ayTUTOPHH JUIsl POBEICHUS YUEOHBIX 3aHITHIA

INOMCIICHUA JJIsA CaMOCTOSITEIILHOM pa6OTI)I

MarepuanbHO-TEXHUYECKOE OOECIeUeHre M OpraHu3alus o00pa30BaTEIbLHOTO
nporiecca no JUCHUIUIMHE JIJI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbSI OCYIIECTBISETCS B COOTBETCTBUU C «IlonoxeHnnem o0 00yueHUH UHBAIUIOB U
JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBBS.



NPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA MPOMEXYTOYHOM ATTECTALIMU
no ANCUUNNNIUHE «CTpyKTypbl AaHHbIX»

1. MepevyeHb oyeHOYHbIX cpedcme 0a9 KomnemeHyuli, popmupyembix 8 pe3ysbmame 0C80eHUSA
oucyunauHel

. Cnoco0
Koa koHTpO/IMpyeMoOil KOMIIETeH U OueHo4yHoOE CPeacTBO
OLlCHUBAHNSA
Kommnekr
[TK-5: Cnocoben pa3pabarbiBaTh TpeOOBaHUS SK3aMeH KOHTPOJIHPYIOITUX
U TIPOEKTUPOBATh MPOrpaMMHOe oOecIieueHre MaTepHUaIoB IS
JK3aMeHa

2. OnucaHue nokasameneli U Kpumepues OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHusa

OueHvBaemble KOMMNeTEHUMM npeacTaBneHbl B pasgene «llepeyeHb NAaHMpPyeMbixX
pe3ynbTaTtoB  0byyeHMA No  AUCUMMJIMHE, COOTHECEHHbIX C WHAWKATOPamMM  AOCTUMKEHUSA
KomneTeHuunii» paboyei nporpammol ANCUMNAMHBI « CTPYKTYPbI Z@HHbIX».

Mpu oueHMBaHUN CPOPMMPOBAHHOCTU KOMMETEHLUNIM NO AucumnnHe «CTPYKTYpbl AAaHHbIX»
ncnonbsyetca 100-6annbHas WKana.

Kpurepuii Onenka o 100- Onenka no
0aJUILHOM MIKaJle | TPAAMUIMOHHOMN IIKAaJe
CTyzneHT 0CBOMI U3y4YaeMblii MaTepual 75-100 Omauuno

(OCHOBHOM U JAOMOJHUTENBHBII ), CHCTEMHO
Y TPaMOTHO H3JIaraeT €ro, OCyIECTBISAET
IIOJIHOE Y IPABUIIBHOE BBINIOJTHEHUE
3aJJaHui B COOTBETCTBUH C MHAUKATOPAMU
JOCTH)KEHUS] KOMIIETEHIINH, CIOCOOEH
OTBETUTH Ha JIONOJIHUTEIbHBIE BOIPOCHI.

CryzneHT oCBOMJI U3y4yaeMblil MaTepuall, 50-74 Xopowo
OCYLIECTBIISIET BBIIIOJHEHHE 3a/laHUM B
COOTBETCTBUU C UHIUKATOPAMHU
JOCTHIKEHUSI KOMIIETEHLIUHN C
HEPUHLUIINAIbHBIMU OLIHOKAMH.

CTyZIeHT IEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvro
OCHOBHOTO MaTepuaa, MPH BBITIOJTHEHUH
3aJJaHUN B COOTBETCTBHM C MHIUKATOPaAMHU
JOCTHYKEHUST KOMITETEHIIMI JTOIYCKAeT
OT/IETIbHBIE OIINOKH, HE CIIOCOOECH
CHCTEMaTH3UPOBATh MaTepHall  JeaTh
BBIBOJIBI.

CryzieHT He OCBOMJI OCHOBHOE COIEpKaHUE <25 Heyoosnemeopumenvro
M3y4aeMoro mMarepuasa, 3aJaHus B
COOTBETCTBUU C UHIUKATOPAMHU
JOCTHUKCHUA KOMHeTeHLII/IfI HE BBIITOJIHCHBI
WJIH BBITIOJTHEHBI HEBEPHO.




3. Tunoebie KOHMPObHbIE 3a0aHUA UAU UHble Mamepuanbl, Heobxodumble 0414 OUEHKU YpPOBHsA
docmuiceHua KomnemeHyuii 8 coomeemcmeuu ¢ UHOUKamopamu

1.3a0aHUA HaG nNpumeHeHue CMAHOAPMHbLIX a7120PUMMO8 8 npogeccuoHanbHOU
desmenbHOCMU
KomneteHuus UHAMKaTOP JOCTUKEHUA KOMNETEeHUUH
MK-5 CnocobeH pa3pabatbiBaTb TpeboBaHuMa U | MK-5.3 [lpuMmeHseT CTaHOAapTHblE anropuTMbl B
NPOEeKTMPOBaTb NporpaMmmHoe obecneyeHne npodeccmoHanbHON AeATeNbHOCTU
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1.  Ilycte TpeOyercs MOCTPOUTH KaOEIbHYIO CETh, CBS3BIBAIOIIYIO
IJIaBHBIE FOPOJA.

ITpumensaa anroput™ Kpyckana, onpenenure, Kakue ropoja ClaeayeT
cBs3aTh KaOemem, C TEM, 4YTOOBI TOJAYYUTh MHHHUMANbHYIO OONIYIO JJIUHY
KOMMYHHKaLIMH.

2. Ha pucynke ykazaHbl KOMMYHHMKAIlMH, CBSI3BIBAIOIIME JICBATH
YCTAaHOBOK IO A00BIUE ra3a B OTKPBITOM MOpE C PacIoIOXKEHHBIM Ha Oepery
MIPUEMHBIM TTYHKTOM. [10CKOJIbKY CKBaxkuHa 1o HoMepoM | pacrnionoskeHa onmxe
BCceX K Oepery, oHa OCHaIleHa HEOOXOAMMBIM OOOpYIOBaHUEM ISl MEpPEKaAuKH
rasa, Uayluiero ¢ OCTAIbHBIX CKBAKUH B MPUEMHBIIN MYHKT.

B Mpuemnsrii
MYHKT

[Ipumensis  anroputm  Ilpumbl, nocTpoiite cerb  TpydbompoBoja,
COCIMHSIOUIEIO0 BCE CKBAXUHBI C IPUEMHBIM IIYHKTOM M  HMMEIOLIYIO
MHHHMAaJbHYIO O0IIYI0 JIHHY TPYO.
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3. [Tpumensis anroput™m JleHKCTphl, onpeaenuTe Uit MoKapHOH CITyKOBI
KpaTyalivii myTh OT rapaxa (nmyHKT A) no HedrenepepadaThiBaroIIero 3aBoja
(myHKT B) 110 JaHHBIM B KMJIOMETPAX, YKa3aHHBIM Ha PUCYHKE.

4. [Ipumensa anroput™m Poppa—Pankepcona (aaropuT™M pacCcTaHOBKH
MOMETOK), HalAUTEe MaKCUMaJIbHBIM MOTOK W MHHUMAJIbHBIA paspe3 B
TPaHCIIOPTHOM CETH.

[Toctpolite rpad npupamenuit. ITIpoBepbTe BBIMOJIHEHHE  YCIOBUS
MaKCUMAaJIbHOCTH IMOCTPOSHHOTO MOJHOTO NOTOKA. VICTOUHUK — BepuinHa 1, CTOK —
BepIlMHA §.

5. Haun rpad G:

Al

‘o' <
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Jlokaxwure, 4To rpad I"'aMHIBTOHOB.

HpI’IMeHHH AJITOPUTM MMOCTPOCHHWA TaMHJIbBTOHOBA  IHKJIA, Haf;lI[HTe

raMuIbTOHOB UK B rpade G .
6. A={a,b,c}, B=1{1,2,3,4}, P c AxB, P, c B,

P, ={(a,2).(a,4),(a,3),(c,1).(c,2).(c.3)},
PZ = {(]-91)! (1! 4): (2! 3)3 (3! 3)! (4! 1)9 (4! 3): (4! 4)}

M3o6pazute P, u P, rpapuueckn.
Haiiqute [(P{ o P, )_1]

[IpuMeHss anropuTMbl MPOBEPKH HAa PEPIEKCUBHOCTh, CUMMETPHYHOCTD,
AHTUCMMMETPUYHOCTb U TPAH3UTUBHOCTD, IPOBEPHTE, SBISIETCS JIM OTHOLIEHUE P,

OTHOIIIEHHEM SKBUBAJICHTHOCTHU?

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

O X o
og’o

[Ipumensis aropuT™ MUHUMAIBHOM packpack, packpacste rpad G(X,V).

4. ®aiin u/unu BT3 ¢ NOAHBLIM KOMMAAEKMOM OUYEHOYHbIX Mamepuanos npusaazaemcs.



