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1. NEPEYEHHb KOMIIETEHIIUI U DTAIIbI X ®OPMHUPOBAHMS B ITPOIIECCE
OBYYEHMUS 1O JUCHUITVIMHE

OneHounsle Matepuaibl (cpeiactBa) cdopmupoBanbl B coorBerctBun ¢ PI'OC BO -
OakanaBpuat no HampasieHuo nmoarotoBku 09.03.03 «llpuknanHas uHPOpPMATHKAY, YTBEPKICHHBIN
npukazoM MunHHcTepcTBa 0Opa3zoBanus M Hayku Poccuiickoit @eneparmu ot 19.09.2017 Ne 922 (c

U3MEHEHUSIMU M JonosHeHusiMu oT 26.11.2020, 08.02.2021). B cooTBeTrcTBUM C MaTpHIlei
KOMIIETCHIIMM ~ OCHOBHOM  mpodeccuoHanbHOM  oOpa3zoBaTenbHOM  mporpammbl  «lIpukinagHas
nHpopMaThka B LUPPOBOM HKOHOMHKE» (ypoBeHb OakajaBpuara) B IIpolecce OOy4deHHs IO

TUCHUIUINHE «DBPUCTUYECKHE AJITOPUTMBI TUCKPETHOW ONTUMHU3ALUNY» MPOUCXOIUT (HOPMUPOBAHHE
3aKpeIJICHHBIX 3a JUCIHHUIUIMHOW KoMmmeTeHIui oOydaromuxcs. OneHka chOpMUPOBAHHOCTH
KOMIETCHIIMM Ha KaXJIOM d3Tare oOydeHHUs MPOUCXOTUT Yepe3 OICHKY IIIAaHUPYEMBIX Pe3yJIbTaToOB

00y4YeHHs 10 TUCIUIUINHE (3HAHUH, YMEHHH, HABBIKOB).

JTanbl
HIudp
HNuagukaTopbl Ilinanupyembie ¢opmupoBanust
KOMIIeTeHI N OueHounble
JOCTHIKEHUA pe3yabTaThl 00y4eHust KOMIICTECHIIUU
HaumenoBanue . cpencTBa
KOMIIETeHIIUHU 10 AMCHUILJIMHE (cemecTpbI U
KOMIIETCHIIMH
TeMbl)
3HaTh: Tewma 1. Beenenue YCTHBIA OIPOC
- TEPMHHOJIOTHIO TCOPHH | B OBPUCTHYECKHE | TI0 Temam 1-5
rpa(bOB, [IPUHIIUIIBI AJITOPUTMBI BBITIOJTHCHUEC
NOCTPOEHUS MOJIENH Tema 2. MPAKTUYECKUX
. Hcnons3zoBanue paboT mo
MaluHbl THIOpUHTa;
3BPUCTUYECKUX Temam 1-5
- OCHOBBI aJIrOPUTMOB
MOJEIIUPOBAHUS C Tema 3. Meron
HCIIOJIb30BaHUEM BETBEH U TpaHUI]
TEeHEPATOPOB Tema 4.
CIIy4aiHBIX YUCEN Monenuposanue ¢
- 0COOEHHOCTH 33124 HMCTIONE30BAHHEM
. TeHepaTopoOB
[1IK-2.2. JUCKPETHOU P - P
P 6aThIBACT CIIy4YalHBIX YHCEI
aspa € ONTHMU3ALMH, METOAA | Tena 5. Mariaa
MOZACIIb BETBEU U IpaHHIL; TrropuHTa

MK-2 Criocoben MH()OPMALMOHH| Y merh:

IIPOEKTHPOBATH OH CHCTEMBI, B | - MOJETMPOBATH H

uHdopmarornsie | TOM THCIIC C pemarb MapIpyTHbIE

CHCTEMBI OIIOpOM Ha 3aj1a4u, 3324y
COBPEMCHHBIC KOMMHBOSIKEpPA U
obmapIe COCTaBJICHHS
PCILICHUA pachucaHus;

- BBHIOMpATH U
000CHOBBIBAThH
BEIOpaHHBIN aJIrOpUTM
peleHns 3a1a4un
JCKPETHOU
ONITUMHU3ALIUH;

Baagern:
- HaABBIKAMMH IIOHUCKA

HECTaHJIapPTHBIX
peleHuit s 3aaa4
JUCKPETHOU




ONITHMHU3AITUH;

- HaBBIKaAMH
MIPUMEHEHUS
IBPUCTHYCCKHUX
AJITOPUTMOB JIA
pelieHus 3a1a4
po¢eCCHOHATTEHOM
JESATEITLHOCTH.

2. OINEHOYHBIE MATEPHUAJIbI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA U
OIIEHKM 3HAHUH, YMEHU, HABBIKOB, OBECIIEYUBAIOIIIUX ®OPMUPOBAHMUS
KOMIIETEHIIAH B TPOIIECCE OBYYEHUS 11O JUCIIUILIVHE

Yemnuoie onpocasl

IIpumepHuvie sonpocwl 07151 npoedeHUst yCMHO20 ONPoca
no meme «Beeodenue 6 sgpucmuueckue anzopummbly

[Tonsitue anroput™ma u ero 3G(PEeKTUBHOCTS.

Bunbl QyHKIMH CIOXKHOCTH alITOPUTMOB.

AHanu3 GyHKIIUHU CIIOKHOCTH IO MPOTpamMme.

TeopeTtnueckas U mpakTHUecKast GyHKIIUU CIOKHOCTH.

[TonsTre pexypcuun u urepanuu. Buabl 00x01a OMHAPHBIX JEPEBHEB.
TepmuHnosiorus teopuu rpagos.

[uxsl Ha Tpade.

[Ipencrasnenue rpados Ha [1K.

AJNTOPUTMBI HAXOXKACHUS KpaTyanmx myTei Ha rpadax.

XN R WD =

Kputepun onieHuBaHus1 YCTHOTO onpoca:

® OIEHKA «OM.IUYHOY» BBICTABISETCS OOydYalOUIEMyCs, €CJIM OH OTBETHJI Pa3BepHYTO HA OJWH W3
3aJJaHHBIX BOIPOCOB, AKTHUBHO JOMOJHSAJI OTBETHl APYTUX OOYYArOMIMXCS WM 3aJaBall UM
JOIOJHHUTECIBHBIC BOIIPOCHI;

® OIIEHKa «XOpoui0» BBICTABISETCS OO0ydYaroleMmycsi, eCIM OH OTBETHJI Pa3BEPHYTO Ha OJMH W3
3aIaHHBIX BOIIPOCOB MJIM OTBCTUJI KPAaTKO HaA P BOIIPOCOB;

® OIICHKA «)0081emeopumeibHo» BBICTABISIETCS 00yUaIOIeMyCsl, €CIH OH KPAaTKO OTBETHII Ha OJHH
W3 3aJ]aBa€MBIX BOIPOCOB WJIM TPOCTO JOTOJHSUT OTBETHI APYTUX OOYYAOIIMXCS, 3aTaBal UM
JIOTIOJTHUTEITBHBIC BOTIPOCHI,

® OIEHKA «Hey0081emeopumenbHoy» BBICTABIACTCS OOyYalolmeMycCsi, €ClIi OH HEe CMOT OTBETHTH
NPaBUJIBHO HA 3aJlaHHBI BOINpPOC, JUOO HE OTBEYAJ]l HAa BONPOCH M HE Yy4YaCTBOBAlI B HX
00CyXICHUH.

IIpumepHuvie onpocul 0151 npoGedeHUst yCMHO20 ONPoca
no meme «Hcnonvsoganue 26pUCMUYECKUX an20PUMMO8)»

Teoperndeckasi CI0)KHOCTB aJITOPUTMOB PACKPACKHU IpadoB.
Oco6eHHoCTH paboThl BOTHOBOTO aJITOpUTMA.
Oco0eHHOCTH pabOThI JTy4eBbIX aITOPUTMOB.

i

OcobeHHocTH pabOThl MAapUIPYTHOTO AITOPUTMA.



MapuipyTHBII alropuTM.

AJTOPUTMBI COCTaBJICHUS PACTIHCAHUS.

3asaya 0 KOJIOBOM 3aMKE.

Oco0eHHOCTh aIrOPUTMOB PAaCKpaCKH BEPIIHMH rpada.

PN

Kputepun onieHuBaHusI YCTHOTO OMpoca:
OIICHKA «OmJIU4HO» BBICTABIAETCS OOYYaloOleMyCs, €CIM OH OTBETHJI Pa3BEPHYTO HA OJUH W3
3aJIaHHBIX BOIIPOCOB, AKTUBHO [OMOJHSUI OTBETHI JPYTUX OOYyYAIOMUXCS WIA 3aJaBall HM
JIOTIOTHUTEIbHBIC BOTIPOCHI;
OIICHKA «XO0poui0» BBICTABIISETCS OOYyYaroIIeMyCsi, €CIM OH OTBETWJI Pa3BEpHYTO Ha OJWH U3
3aJJaHHBIX BOIPOCOB WJIM OTBETHJI KPATKO Ha PsIJi BOIPOCOB;
OIICHKA «Y0081emBEopumeIbHo» BBICTABIISETCS 00ydYaromEeMycsi, €CTH OH KPaTKO OTBETWJI Ha OJIUH
W3 3aJ1aBaeMbIX BOIIPOCOB WJIM IPOCTO JIOMOJHSI OTBETHI JIPYIMX OOYYAIOIIMXCS, 3aJaBall UM
JIOTIOTHUTEITHLHBIC BOTIPOCHI;
OIICHKA «Hey0061emeopumesibHoy» BbICTABIIACTCSA 00yJaloMEeMyCsl, €CJTH OH HE CMOT OTBETHTh
MPABUIILHO HA 3aJIaHHBIA BOMPOC, TUOO HE OTBEYAN HA BOMPOCH! M HE y4aCTBOBAN B UX
00CyXICHHH.

IIpumepHuvie onpocwl 07151 NPoGeOeHUst YCMHO20 ONPoca
no meme «Memoo eemeeiti u epanuyy

[TonsiTne O1IeHOYHOM (YHKIIUH.
PacmmdpoBka kpunrorpamm.
3agaya o paJlOaKTUBHOM IIIape.
I"aMuIbTOHOBBIN UK.

3ajauya KOMMHBOSDKEpA.

A

[IpuMeHeHne pa3IMyYHBIX aITOPUTMOB B 3aJ1a4€ KOMMUBOSIKEPA.

Kputepun onieHUBaHHUsI YCTHOTO OMpoca:
OILICHKA «OMJUYHOY» BBICTABISIETCS OOYyYarolleMycs, €ClIM OH OTBETHJI Pa3BepHYTO HAa OJIMH W3
3aJIaHHBIX BOIPOCOB, AKTHBHO JOIOJHSJ OTBETHI JAPYTUX OOYYAIONIMXCS WM 3aJaBall UM
JIOTIOJTHUTEIHHBIE BOTIPOCHI;
OIICHKA «XOpoui0» BBICTABJISACTCS OOyYaroIIeMycsi, eC’IM OH OTBETHJI PAa3BEPHYTO Ha OJWH W3
3aJIaHHBIX BOMPOCOB WJIM OTBETHII KPATKO Ha Psi/I BOIIPOCOB;
OIICHKA «V0081emeopumeibHoy BBICTABISICTCS 00YJaIOIeMyCs, €CITH OH KPAaTKO OTBETHII Ha OJMH
W3 3aJ]aBa€MbIX BOIMPOCOB WJIM MPOCTO JIOMOJHSI OTBETHI APYTUX OOYYAIOIIMXCS, 3aJaBal UM
JIOTIOJTHATETHHBIE BOTIPOCHI;
OLICHKA «Hey0081emeopumeibHoy BbICTABISETCS 00yUaloIeMyCs, €CJIM OH He CMOT OTBETUTH
MIPABWJIBHO HA 33/IaHHBIA BOIIPOC, JINOO HE OTBEYAT HA BOTIPOCH U HE YYaCTBOBAJ B HX
00CYKICHUH.

IIpumepHnule onpocel 01 npogedeHUs YCMHO20 0Npoca
no meme «Mooenupogarue ¢ UCNONb308AHUEM 2EHEPAMOPO8 CLYUAUHbIX YUCETL)

HUucnoBble XapaKTEPUCTUKU CIIyYalHbIX YUCEI.
Meron cepeanHbl KBapara.
JInHEeNHbIN KOHTPY HTHBIA METO/I.

Sl e

[TonsipHbIi METO/I.



KpuTepuu oneHHBaHHUsI YCTHOIO ONpoca:
OLICHKA «OMJUYHO» BBICTABISICTCS O0YYaIONIEMYCsl, €CIM OH OTBETHJI Pa3BEPHYTO HAa OIMH W3
3aJ[aHHBIX BOMPOCOB, AKTUBHO [OMOJHSJI OTBETHl APYIMX OOYYAIONIMXCS WM 3aJaBajll UM
AOMNOJHHUTECIIBLHBIC BOIIPOCHI;
OIIEHKA «XOpOouio» BBICTABIIAETCS OOydYarOIIEMyCs, €CJIM OH OTBETHJ Pa3BEPHYTO Ha OJUH W3
3aIaHHBIX BOIIPOCOB HUJIM OTBCTUJI KPAaTKO HaA P BOIIPOCOB;
OIICHKA «)Y006/1emEopumeibHo» BbICTABIACTCS 00YJaIOMIEeMyCsl, €CIIH OH KPaTKO OTBETHII HAa OJUH
U3 3a/1aBaeMbIX BOIMPOCOB HJIM IMPOCTO JOMOJHSUT OTBETHI APYTHUX OOYYAIOUIMXCS, 3a7aBall UM
JIOTIOJTHUTEJIbHBIEC BOIIPOCHI;
OLICHKA «HeY0081emEopUnenIbHO» BICTABISCTCS 00YYalOIeMyCsl, €CIIM OH HE CMOT OTBETUTh
MPaBUIILHO HA 3aIaHHbIA BOMPOC, TMO0 HE OTBEYAs Ha BOMPOCHI M HE y4acTBOBAJ B UX
00CYKICHUH.

IIpumepHuvie sonpocul 0151 npoedeHUst yCMHO20 ONpPoca
no meme « Mawunwvt Totopunea»

I'mnoretnueckas monens TrropuHra.
CrpykTypa MamuHsl TrropuHra.
@OyHKIMOHAIbHBIE TaOIHUIIBI U AUATPAMMBI.
[Ipumeps! 3anucu aaropuTMOB.

IS e

Komno3unus mammnasl Teropusra.

KpuTtepuu oneHMBaHUs YCTHOTO OMPOCA:
OLICHKA «OM.JIUYHO» BBICTABJISICTCS OOYYaroOIIEMyCsi, €CJM OH OTBETWJI Pa3BEPHYTO HA OJWH W3
3aJaHHBIX BOIIPOCOB, AKTHBHO JOOIIOJHAI OTBCTBI APYIrUux 06y‘-IaIOHII/IXC$I WM 3aJaBaJl UM
JIOTIOJTHUTEIIbHBIC BOIIPOCHI;
OLICHKA «XOpOWi0» BBICTABIISACTCS OOydYaroIIEMyCs, €CJIM OH OTBETHJ PAa3BEPHYTO HA OJMH W3
3aJJaHHBIX BOIPOCOB MJIM OTBETUJI KPATKO Ha Psijl BOIPOCOB;
OLICHKA «)006/1em8OpumeibHO» BBICTABIISICTCS 00y4aroIeMycs, €CJIM OH KPaTKO OTBETHJI Ha OJHH
U3 3aJ]aBacMbIX BOINPOCOB WJIM IMPOCTO JOIMOJHSUI OTBETHI IPYTHX OOYYAIOLIUXCS, 3aJaBajl UM
JOIMMOJHUTCIIbHBIC BOIIPOCHI;
OLICHKA «HeY0061emEOPUMEIbHOY BBICTABISCTCS 00yJaroIeMycs, €CJIH OH HE CMOT' OTBETUTh
IMpaBUJIBHO HA 3aI[aHHI)H\/’I BOIIpOC, 100 He OTBEYaI HA BOIIPOCHI 1 HC YYaCTBOBAJI B UX
00CyXIeHUH.

IIpakTnyeckue 3a1aHus

HpaKmuueCKoe 3a0anue no meme «Bsedenue 6 spucmudecKkue ajicopummal)

3aganue:

1. Onpenenurs KOJIMYECTBO MPAHEH CIIEAYIOLIErO
rpada:

2. OmnpenenuTth, Kako# U3 yKa3aHHBIX TpadoB ABIACTCS peanu3aimeii opueHTupoanHoro rpada R(V,E) ¢
MHOecTBoM BepiinH V={1,2,3,4} u crimckom ayr E={(4,1), (3.4), (1,2), (1,3)}



3) 4)

3. Hapucyiite HeopreHTHpOBaHHEIH rpad G ¢ MHOKECTBOM BepIInH X={a, b, ¢, d, € } ¥ MHOKECTBOM
peodep U={(a, b), (a, ¢), (b, ¢), (b, d), (c, e), (d, €)}. Bemmuimre ero MaTpuIly CMEXHOCTH.

Kpurepun onenuBanus:

® OIICHKA «OMJUYHOY» BBICTABIIACTCS CTYJEHTY, KOTOPBIA MPOJEMOHCTPUPOBAT BBHICOKUI YPOBEHB
OCBOCHHS yU4EeOHOTO MaTepHaa; MPaBUIbHO BBIMOJIHWI MPAKTUIECKOE 3a/IaHUE B TIOJIHOM 00BEME;
MIPOJIEMOHCTPUPOBAT BBICOKHI YPOBEHb YMEHHUS WCIIONIB30BaTh TEOPETHUYECKHE 3HAHUS TPHU
BBITMIOJIHEHUH TIPAKTUYECKUX 3a/a4; MOHUMAET CBsI3b MEXIY pa3jIMYHBIMH MaTeMaTHYCCKUMHU
00BEKTaMH; CIMOCOOCH BBISBHTH MPUYMHHO-CIICACTBCHHBIE CBS3HM IPU DPEIICHUM 3a7ad; yMEeT
oopMIISTh PE3yIbTATHI BBIMIOJHEHUS MPAKTHUYECKOTO 3aJaHHsi B COOTBETCTBUU C IPAaBHIJIAMH
o OpMIICHHUST OTUETHBIX PadOT.

®  OIIEHKA «XOPOUL0» BBICTABIIACTCS CTYACHTY, KOTOPBI 3HACT OCHOBHBIC ONPENICIICHUSI U TIOHSTHS,
HEOOXOUMBIC JIJISi BBITIOJHEHUS MMPAKTUYECKOTO 3aJ[aHMsl; MIPABIIILHO PEIIaeT THUIIOBBIC 3a/1a4H,
HO JIOIYCKaeT HETOYHOCTH B XOJI PEIICHHS; BOCIIPOU3BOIUT OCHOBHBIE MaTeMaTH4eCKue (DaKThl,
yMeeT rpaduuecKky WLTIOCTPUPOBATH 331a4y; OIEHUBAThH JJOCTOBEPHOCTD MOJyYEHHOTO PEIICHHUS.

® OIEHKA «Y0061emME8OPUNENbHO» BBICTABISCTCS CTYACHTY, KOTOPBIA YyMEET pellaTh THIIOBbIC
3ala4il [0 MPEJIOKECHHBIM METO/JaM M alropuTMaM, HO JOIMYCKAeT OMIMOKH NPU PEIICHHH,
yMEeT paclo3HaBaTh MaTeMaTHUECKUE OOBEKTHI; OOBSACHIET OCHOBHBIC TEPMHUHBI, MOHSATHS,
OTIpEe/ICTICHUS Pa3/IeJIOB SBPUCTHUECKHUX AITOPUTMOB JTUCKPETHON ONTUMHU3AIINY.

® OIEHKA «HEeY0081emBOPUMENIbHOY» BBICTABISACTCS CTYACHTY, €CIIM OH HE TPAaBWIBHO BBITOJIHUII
MPAKTUYECKOe 3aJlaHue; JOMyCKaeT OMmHMOKH B (HOPMYIHPOBKE OMNPEICICHUA | TIPaBHII,
HCKAXAIIIUE HX CMBICK; OCCIOpPSAIOYHO M HEYBEPEHHO H3JIaraeT MarepHai; JIEMOHCTPUPYET
TaKWe HEJOCTATKU B TIOJTOTOBKE, KOTOPBIC SBIISIOTCS CEPHE3HBIM NPEMATCTBUEM K YCIEHTHOMY
OBJIQ/ICHUIO TIOCJICAYIOIIHM MaTCPHATIOM.

HpCleuLleCKOQ 3a0anue no meme «¥cnonvzosanue IBPUCMUUECKUX ATlcOPUMMOE»

3amanue: Mcmonms3ys mperocTaBiieHHbIE (DYHKIMH, PEaTM3yWTe aJTOPUTM 3BPHCTUYECKOTO
MOKMCKa METOJOM IMOAbEMa Ha XOJIM Ha BHIOpAaHHOM (DYHKIMOHAIBLHOM S3bIKE MPOrPaMMHUPOBAHMUS.
[IpoTectupyiite paboTy peaM30BaHHOTO AITOPHTMA BPUCTHYECKOTO TOMCKAa METOJOM IMOIbeMa Ha
XOJIM.

[Tpon3Bost MOMCK METOAOM IMOABEMA HA XOJIM, MBI JIBUTAEMCS 110 IEPEBY aHAJOTHYHO TIOUCKY
B TIyOMHY, 32 UCKJIIOUEHUEM TOTO, UTO BBIOOP PACHIMPSIEMOro y3ja Ipo- U3BOJUTCS HA OCHOBE
HEKOTOPOW IBPUCTHUECKON OIIEHKH OCTABIICTOCS ITyTH 110 1esn. UeM Jrydile SBprCTHIeCKast OIeHKa,
TEM BbIIIE Y3PPEKTUBHOCTH MTOUCKA.

Jln1st pacCMOTPEHHO BBIIIE 33]]a9M OIICHKOH OCTaBIIETOCS ITyTH MOXET CITY)KUTh PacCTOSHHUE
0 1eneBoro ropoaa (pucyHok 1). DTo paccTosHHE 3aMepsieTcss MO MpsAMOM JTUHUHM (OOBIYHO
UCTIONB3YIOT (pasy as-the-crow-flies — «kak BOpOHA JICTHT»). 3aMETHM, YTO OHO BCET/la MECHBIIIE
peaslbHOTO MYTH, KOTOPBII HAJIO MPOIENaTh.



®

Pucynok 1 — Jlucranuus Mexay ropoaamMu

ANropuT™M NoucKa CIeayoLuil:

Co3mate OJHOIEMEHTHYI O4Yepe/lb, BKJIIOYAIOUIYH0 B ce0d IyTh HYJIEBOM JUIMHBI,
COOTBETCTBYIOIINI KOPHEBOMY Y3I1y.
[Toka nepBblit (rOJIOBHOM) yTh B OYEpEN HE 3aKaHYMBAETCA LIEJIbI0, WM [TOKA OYepelb HE MyCTa,
IIOBTOPSITh.
VY 1anuTe roJ0BHOU MTyTh U3 OYEPEIH.
Co3znaTh HOBBIE ITyTH, paCIIUPSA JAHHBIN Ty Th.
VY 1anute U3 HOBBIX ITyTEH BCE HUKINYECKHE.
OtcopTHpoBaTh HOBBIE IIyTH 110 3BPUCTUYECKOW OLIEHKE (YaCTUYHBIA MyTh, HMEIOLINH
HaVMEHBbIIIEE PACCTOSIHUE OT KOHEYHOrO IyHKTa IyTH J0 LENEBOr0 IMYHKTA, IOJDKEH OKa3aThCs B
rOJIOBE).
J106aBUTH HOBBIE YT B TOJIOBY OYEpEIH.
Ecnu neneBoit myTh Hal[ieH, MOKa3aTh €ro, MHaUe COOOIIUTh O HeyAaye MOHCKa.

[Iponiecc moucka MeTONOM MOIBEMA HA XOJIM WIIIOCTPUPYET NPHUMEP, NMPUBEICHHBIA Ha

PUCYHKC 2. I[BI/I)KCHI/IC 10 TIOUCKOBOMY ACPEBY ITOKA3aHO BOJIHUCTOM TOYSUHOU JTUHHUEH.

Pucynok 2 — [Ipumep noucka METO10M MOJAbEMA HA XOJIM



Kpurepun oueHuBanus:

® OIICHKA «OMIUYHO» BBICTABIISICTCS CTYACHTY, KOTOPBIA MPOJAEMOHCTPHPOBAT BBHICOKHI YPOBEHB
OCBOCHHS yUeOHOT0 MaTepuala; MPaBIWILHO BBITOJHUI MPAKTUYECKOE 3a/IaHHE B MTOJIHOM 00hEME;
MPOJIEMOHCTPUPOBAT BBICOKHI YPOBEHb YMEHHUS HCIOJIb30BATh TEOPETHUECKUE 3HAHHS TIPU
BBITIOJTHEHUH TPAKTHUYECKHUX 3a/1ad; MOHWMAET CBS3b MEXKIY pPa3IMYHBIMA MaTeMaTUYCCKUMU
00BEKTaMH; CIOCOOCH BBISIBUTH MPUYMHHO-CIICACTBEHHBIC CBSI3W TPU PEIICHUW 3a7ad; yYMeeT
oOpMIIATE PE3yJIbTAThl BBITIOJHEHUS MPAKTHYECKOTO 3aJaHUS B COOTBETCTBUH C IPaBUIAMH
odopMIIEHUS OTYETHBIX paboT.

®  OIICHKA «XOpPOuUi0» BBICTABISETCS CTYJCHTY, KOTOPBIA 3HACT OCHOBHBIC OTIPE/ICIICHUST U TOHSTHS,
HEOOXOJUMBIC UISl BBIMTOJHEHUS MPAKTHUECKOTO 3a/IaHusl; MPABHIBHO PEIIacT THUIIOBBIE 33JauH,
HO JIOIYCKAaeT HETOYHOCTH B XOJI€ PEIICHHUS, BOCIIPOU3BOIUT OCHOBHBIC MAaTEMaTHIECKUE (DaKThI,
yMeeT rpaduuecKy WUTIOCTPUPOBATh 3a/1a4y; OIEHUBATh JOCTOBEPHOCTh TOJIYYEHHOTO PEIICHHS.

® OLEHKA «V0061emE8OpUmMenbHo» BBICTABISACTCS CTYACHTY, KOTOPBIH yMEeT pellaTh THIIOBBIC
3aJaud 10 TMPEIUIOKCHHBIM METO/JaM M alrOpUTMaM, HO JOMYCKAaeT OIIMOKU MPU PEIICHUH,
yMEeT pPACIO3HABaTh MAaTEMATUYECKHUE OOBEKTHI; OOBSICHSICT OCHOBHBIC TEPMHUHBI, MOHSTHS,
OTIpPEJICIICHUS Pa3/IeNIOB SBPUCTUYCCKUX aJITOPUTMOB JIUCKPETHON ONTUMU3AIUH.

® OLEHKA «HEY0081em8OpUmMeIbHO» BBICTABIACTCS CTYACHTY, €CIM OH HE NPABWIBHO BBITOJIHUII
MPaKTUYECKOE 3aJlaHue; JOMyCKAaeT OIUOKH B (OPMYJIHMPOBKE OMNPENCICHUH | TPaBHII,
HCKaXXAIOIMEe HMX CMBICK; OECTOpsIOYHO M HEYBEPEHHO H3JIaraeT MaTepuai; JEMOHCTPUPYET
TaKUe HEJOCTATKU B TIOJTOTOBKE, KOTOPBIC SIBIISIIOTCS CEPhE3HBIM MPEMSATCTBHEM K YCICITHOMY
OBJIQ/ICHUIO TIOCJICAYIOUIMM MaTEPHATIOM.

IIpakmuueckoe 3a0anue no meme «Memoo eemeeti u epanuy»

Cutyammonnas 3amgada: OOO «Monoko 3aypaliibs» OCYLIECTBISET IOCTaBKY COOCTBEHHOM
IPOAYKIHH, 001Iee KOJINYECTBO IIYHKTOB 19, HEOOX0IMMO PELINTh 3aauy KOMMUBOSIKEPA Ui OTBETa
Ha BONPOC SIBISETCA JIM NPHUHATHIM Ha MPEINpUATHH MapuipyT onTuMaibHbIM. OOydaromemycs
HE00XO0IMMO BBINOJIHUTH [10CJIEI0BATEIbHO HIKEIPEACTABICHHbIE JEHCTBUS.

IlepBoouepeaHoil 3aaueit 10O0T0 MPEANPHUATHS SBISIETCS MOUCK PE3EPBOB CHMKEHMS 3aTpPaT
Ha  OCYILIECTBIISIEMYIO  JEATEIbHOCTh M  KaK  CJEACTBUE  TIOBBIIIEHHE  COOCTBEHHOMU
KOHKYPEHTOCIIOCOOHOCTH M peHTa0elnbHOCTH. B COBpEeMEHHBIX YCIOBHSAX MOUCK TAaKUX PE3epBOB
CTPOUTCS Ha OCHOBE JIOTHCTHYECKOT0 MOJIX0/1a, YTO CBA3aHO C PACIINPEHUEM COAECPKAHUS JIOTUCTUKH,
IpeBpalaroIIeics U3 BCIOMOraTeIbHOIO 3JI€MEHTa, 00eCIIeUNBAONIETO PEATH3AINI0 X03IHCTBEHHBIX
MIPOLIECCOB, B BaYKHBII MHCTPYMEHT OpPraHU3allui U BEJCHUS XO35UCTBEHHON JieaTenbHOCTH. [Ipn 3TOM
OHUM W3 NPHUOPUTETHBIX HAINPABICHUH COBEPIICHCTBOBAHUS C TOYKM 3pPEHUS JIOTUCTHYECKOIO
MO/IX0Jla SBJSETCS ONTHMM3AIMs NEPEBO30K. OTO CBSI3aHO B MEPBYIO OYEpedb CO CTPYKTYpOM
JIOTUCTUYECKUX 3aTPaT, 3HAYUTENbHYIO JOJ0 B KOTOPhIX (20-40% u Oonee) COCTaBIAIOT MMEHHO
pacxo/ibl Ha TPAHCIIOPTHYIO COCTABIISIOLIYIO.

Cy1iecTBYIOT pa3jIMyHbIE TEOPETHUECKHUE AITOPUTMBl ONTHMM3ALMM TAaKMX 3aTpaT, HO OHH
JOBOJIBHO TPYAOEMKH M JOJITOBPEMEHHBI, @ COBPEMEHHBI YPOBEHb Pa3BUTHUSI TEXHUKU M TEXHOJIOTHH
OTKPBIBAET HOBBIE BO3MOKHOCTH PEIICHUS Pa3IM4HOro poAa 3aaad. [loaToMy Mbl IpearaeM pemunThb
3aladyy CTpPaHCTBYIOIIETO0 ToproBua, uiau kommuBosbkepa (3K) mocpencTtBoM HCIONb30BaHUS
nporpammbl LibreOffice Calc. 3amaya koMMUBOSDKEpa 3aKIIIOYAETCS B HAXOXKACHUU ONTHUMAJIBHOTO
MapuIpyTa, KOTOPbIA MPOXOJUT Yepe3 BCE yKa3aHHBbIE MyHKTHI (TOpojaa) XoTs Obl O OAHOMY pasy ¢
HOCJIEIYIOIUM BO3BpAIlleHUEM B MCXOJHBIN MyHKT (Topon). B ycioBusx 3agaun 3aiatoTcsi KpUuTepuit
ONTUMAJBHOCTU MapHIpyTa (KpaTyallliuid, JemeBbld M T.I.) U COOTBETCTBYIOIIME MATPUIIbI
paccTOsHUM, CTOMMOCTH U T.II. 3a/1ady CTPaHCTBYIOILLErO TOPropua Havanu usydars eme B X VIII Beke
matematuk u3 Mpnannuu cap Yunbsam P. amuneron u Oputanckuii marematuk Tomac I1. Kupkman.
Cumnraercs, yto oOmas (GopMyJIMpOBKa 3aJaud KOMMHBOsDKepa BIepBble Oblia u3yuyeHa Kapiom
Menrepom B Bene u ['apape. [1o3xe npobiiema uccienoBaiach XacciaepoM, YUTHU 1 MeppriiiioMm B
[IpuncTone. 3a MHOTHE TOBI UCCIIEAOBAHUMI OBUIO MPEAIOKEHO MHOKECTBO BapuaHTOB peeHus 3K,
Cpelld KOTOPBIX BBIIEISAIOT: aITOPUTM MOJHOTO nepedopa, METO/1 BETBEH U rpaHMIl, METOJ BKIIFOUEHUS
nanbHero, BV-meron, renernueckuid anroput™, «Cucrema MypaBbeB» U HEKOTOphIE npyrue [5].



CoBpeMeHHBbIII ypOBEHb pa3BUTHS TEXHOJOTMHM mpeansaraer Oosee MIUPOKUE BO3MOMXKHOCTH IS
pemenust 3K u ompeneneHus HawiIydniero Mapmipyra. TeM He MeHee, KiaccHyecKas 3ajada
KOMMMBOSDKEpa OTHOCUTCS K uucily NP-croHbIX 3amad ¥ TpeOyeT Ul pelleHHs 3HAYUTEeNIbHBIX
BBIUMCIIUTEIBHBIX pecypcoB. Tpebyemoe s peleHus 3a1a4u BpeMsl nponopuuoHansHo (n-1)! (rae n
— KOJIMYECTBO ITYHKTOB), B CBA3M C YEM MOXHO CJ€JaTh BBIBOJ O HELEIECOOOPa3HOCTU MOMBITKH
peleHus 3a7auyd CTPAHCTBYIOLIETO TOPrOBLIA C YUCIOM ropojoB Oosee 50, T.K. A HAXOXKICHHS
ONTUMAJILHOTO MapuipyTa HoTpeOyeTcsi BBIYMCIMTENbHAs MOLIHOCTh KOMIIBIOTEPOB BCETO MHpA.
OpnHako npu 6osee «CKPOMHOM» KOJHMYECTBE IMYHKTOB, B KOTOPBIX HEOOXOJUMO MOOBIBAaTh, PEIICHUE
3K mnocpeacTBOM KOMIBIOTEPHBIX BBIUMCIUTENBHBIX MOIIHOCTEH IpelcTaBiaseTcss Hauboiee
3¢ (GEeKTUBHBIM, B YaCTHOCTH B JAHHOW CTaThe MpejiaraeTcs WCHOJb30BaTh HaAcTpoiiky LibreOffice
Calc «Pemarens» ana neneid MunuMm3anuu 3atpar npeanpusatas OO0 «Monoko 3aypanbs» Ha
JOCTaBKY MPOIYKIIUH.

T.K. KONMYECTBO MyHKTOB JOCTAaBKU HE CIMILIKOM BEJIUKO Ul PELICHUS 33a]1a4l BOCIIOJIb3YyEeMCsI
BO3MOXHOCTSIMH HazcTpoiiku «Pemarens» mporpammsl LibreOffice Calc, xoTopslii mocne 3amaHust
€My YCJIOBHH 3aJaudl OCYLIECTBUT IOJIHBIM Nepedop BCeX BO3MOXKHBIX BapUAHTOB PELICHUS C LIETIbIO
IUITAHUPOBAHMS HAWIY4YLIEr0 MaplipyTa. AJTOPUTM PEIICHUS 3aJaud KOMMMBOSDKEpa IOCPEICTBOM
WCIIOJIB30BaHus mporpammuoro npoaykra LibreOffice Calc mpencraBnen Ha puc. 1 (Ha oCHOBaHHH
HCTOYHHKA).

CocTaBIeHHe HCXOIHOH MAaTpHITBI P acCTOAHHH (IIeH H T.O.) -
ii= % - XK
Cj. e i,j=1,2.....n, a N - KOJIHIECTBO HYHKTOB

OmnpeneneHHe TIEP EMEHHBIX - X“ ]
Cocrasienne renesoH QyHKIHH Jinsa OpenOffice Calc nenepas GpyHxms
. =SUMPRODUCT(C:X.. i
F(x) = X, B}o1 Gy Xy — min (C;i:X;)—min
OTnHcaHHE OTpaHHYeHHH ] 1 X, - 6yaesst ancaa (X, — 1, ecrm

Moe3/IKa H3 IIyHKTa i B IIYHKT j
coBepmaercs; Xy = 0, eCIH Moe3aKa
HE COBEpIIaeTCa)

o J

KOL‘ILKHBO}!}KE’}J BhEe3KaeT H

Bmegxae;oﬁiz:xfns:; e Ll 412 ZX,=1 JUIS KasKA0oTro crojabna ]
(BXOOHT B KaXkABIH MyHKT 1 pasz)
413 2 X~=1 a1s KaxJA0H CTp OKH ]
L (BBEIXOJDHT H3 KaJ0r0 IMyHKTa 1 pa3s)
-
421 BBOa XOTIOTHHTEILHEIX
% L nepeMeHHbBIX U
EJ 3aMKHYTOCTL MapIIpyTa H -~
OTCYTCTEHE NeTelb Aidi 3azanue orpanmdeHus U; — Uj +
nXg=n—1,tae U, Uj; —
P OH3BOJIbHEIEC BEMIECTBEHHBIS
9 3HAYEHHA
G‘ 3 PaccToAnne MeXKIYy MyHKTAMH, JTA KOTOPBIX BRIMOTHASICA paBeHCTBO X=X, He
YIHTBIBASTCA TIPH MTOHCKE ONITHMAIBLHOTO pemeHnsa. CaenosaTenbHo, 114 Xi=X;
HeOOXOAHMO 3a/7aTh YHCIAa 3HAYHTIBHO NP €BBIMAKOIIHE caMoe 6OIbIIoe H3
PaccTOAHHA (LeH) MEXKIAY MyHKTaMH B 3aJa4e

OpraHH3anHg JaHHBIX Ha THCTe OpenOffice Calc J

Brizor Hanc*[poin(ﬂ «Pemareias» H BB]GOP HEeOOXOHMBIX JaHHBIX ]

HO.’IY‘IEHHE OIITHMATBHOTO peIeHHsd ]

Puc. 1. — Anroput™m pelieHus 3ajaud KOMMUBOSIKepa C UCIOIb30BaHUEM HAICTpOiiku «PemaTenby»
LibreOffice Calc

000 «Momnoko 3aypanbs» (0003HauuM Kak MyHKT Nel) ocyliecTBisieT MOCTaBKY MPOIYKIMU
s caenyrommx yupexkaenuit: 3A0 «Omucceit» (Ne2), mkoma Ne7 (Ne3), nmom pebGenka (Ne4),
po1I0BONILCTBEHHBIN Mara3zuH « Tpuo» (Ne5), OO0 «Bupa» (Ne6), nerckue canpt 116 (No7), 122 (Ne8),
124 (N29), 126 (Ne10), 127 (Nell), 129 (Nel12), 130 (Nel13), 131 (Nel4), 133 (Nel5), 134 (Nel6), 135
(Nel7), 138 (Nel8), 141 (Nel9). Ha ocHoBanum mansbix caiita 2I'mc (Kypran) Obina coctaBieHa



Matpuia paccrossauid Cij (B KM) MEXKIy IMepEUUCICHHBIMH BbIIIE TyHKTaMHu (Tadu. 1 u taba. 2).
Tabmuna 1 - MaTtpuia paccTosiHui, B KM (TyHKTHI 1-9)
ITyuakTBI| No2 | No3 | Ne4 | No5 | No6 | No7 | Ne8 | Ne9
Nel 17,63] 8 [7,06] 7,1 |8,46(8,52]17,95]7,96
Ne2 10,31( 1,9 [1,33(1,28]1,34]0,78 10,78
Ne3 [ 1.4 10,65]1,59]1,66]1,09(1,09
Ne4 11,4311,86[1,42(0,51]0,31
Ne5 (2,331 2,4 |11,83]1,18
Ne6 [0,15]1,04 1,04

Ne7 | 1,1 | 1,1
Ne® | 0,2
Ne9

Tabnuna 2 - Matpuiia paccTosiHu, B kKM (IIyHKTHI 1-19)

ITyuaKTBI [ Ne1O| Noll [Nel2[Nol3[Nol4|Nel5|Nel6|Nel7|Nel8|Nel9
Nel 18,28] 6,02 [9,03|7.,45|591]7,18] 7.3 17,49(5,92(7,15
No2 1,1 | 2,53 11,85]0,38]3,12]0,78]0,87[1,73[2,42(1,83
Ne3 11,421 3,07 [2,17]0,8913,63]1,29]0,78[0,77(2,94 (2,34
Ne4 10,191 2,13 |1,93]1,35]2,7310,57]1,67[1,33[2,03[1,98
No5 12,16] 2,17 |291]1,12]12,76]10,44]1,11(0,39(2,07(0,72
N6 | 1,37] 3,53 |1,07]|1,5414,12]11,96|1,36(2,73 (3,43 (3,37
No7 11,43] 3,59 | 0,5 |1,4414,19]1,85]1,93| 2,8 [ 3,5 ][ 2.9
No8 10,521 3,02 [1,61]0,88]3,62]1,28]1,36(2,23(2,93[2,33
Ne9 10,331 3,02 [1,62]0,88]3,62]1,28]1,36(2,23(2,93[2,33

NolO| 3,35 |1,94[1,21(3,95]|1,61]1,69]2,56]3,26]2,66

Nell | 4,1 12,52(0,4112,25]3,34(2,56]0,26(2,22

Nel212,12| 4,7 [2,54]12,44| 3,3 | 7 |3,95

Ha npenmpusitTun NpuHAT CIEAYIOLMH MaplIpyT ABMKEHUsS Mexay nyHkramu: 1) OOO
«Momoxo 3aypanbs»; 2) aerckuid cag 127; 3) nerckuii can 131; 4) nerckuii can 138; 5) nerckmii caj
141; 6) nerckuit can 133; 7) npoaoBoabCTBeHHBIM Mara3uH « Tpuoy; 8) aerckuii cag 135; 9) nerckuit
can 134; OO0 «Bwupaw; 11) nerckuii cax 130; 12) 3A0 «Opnucceii»; 13) nerckmii can 116; 14)
nerckuit can 129; 15) nerckuit cag 126; 16) nom pebenka; 17) nerckuit can 124; 18) nerckuii can 122;
19) mkona Ne7; 20) OOO «Momoko 3aypanbs». [IpoTsHKeHHOCTh TPHUHITOTO MapIipyTa COCTaBJISET
28,28 kM.

Jliia peuieHus 3a/1a4ul CTPAHCTBYIOIIETO TOProBlia ChopMUpPYEM Bce HEOOXOAMMbIE TaHHBIE Ha
mucte LibreOffice Calc. Ha ocHoBanuu 1a6m. 1 u 2 cocraBum Mmatpuiyy paccrosiauii Cij (B3:T21, puc.
2), KoTopas sBISETCS CUMMETpU4HOM. [Ipu 3TOM paccTosiHUS MeXAy KOHKPETHBIM MYHKTOM U UM
camuM (Hanpumep mexy OO0 «Monoko 3aypanbs» u OO0 «Moioko 3aypanbsi») paBasercs 0. Ho,
B Clly4ae, €clid B MaTpuily OyayT noOaBieHbl HyJIeBble 3HAYEHHs MpOrpaMma COuTeT MX Hauboiee
palMoOHaNbHBIMA MAapIIPYTAMH M PEIICHHE OKAKETCS HEBEepHBIM. UTOOBI MPENOTBPATUTH TaKOMN
packiaa HeoOXoauMO 3alaTh MporpaMMe OrpaHUYeHHE, IPU KOTOPOM TaKHE PAcCTOSHUS He OyIyT
YUUTBIBATHCS. {151 3TOro mpocTaBUM BMECTO HYJIEBBIX 3HAUEHUN UYMCIIOBBIE 3HAUYECHHS 3HAUUTEIIBHO
MPEBBIMIAIOIINE caMOoe OOJIBIIIOE W3 PACCTOSHUMN 3anayd. B Hameld mpakTUYecKOW CHUTyalluu caMoe
0OJIBIIIOE YUCIIOBOE 3HAYCHHE, XapaKTEPU3YIOIIEe PACCTOSHUE MEXAY IMyHKTaMHu, He mpeBbimaet 10
kM. [loaToMy B KayecTBe OrpaHMYUTENBHOTO 4YMcia npeniaraerca B3aTh 999 km. [lon marpuieit
OCTaBUM MECTO JJISl TOTIOJIHUTENbHBIX nepeMeHHbIx U (C22:T22, puc. 2), KOIUYeCTBO KOTOPBIX Ha 1
MEHbIIIe OOIIEro 4Yucjia MyHKTOB, T.€. MPUMEHUTEIBHO K JaHHOW 3amadye — 18. JlomosHUTETbHBIE



NEPEeMEHHbIE HYKHBI JUIsl ONpeJesieHusl MOopsaKa, B KOTOPOM OYIEeT OCYLIECTBIATHCS MapLIpyT, a
3HaYeHWE Ha EJUHMIYy MEHBIIE OOILIero KOJIMYECTBAa IMYyHKTOB CBS3aHO C TEM, YTO NpPEANpPHUITHE
3apaHee 3HaeT oTKyAa Oyner HaumHaThesa MapmpyT (OOO «Momoko 3aypaibsi») U COOTBETCTBEHHO,
r7ie OH Oy/1eT 3aKaH4YHUBAThCS.

I [ [ S [ [ [ [ O RO [ )
Matpuua paccroanuil Cij l

2 |MNyHKTBI | N1 N2 N3 N4 N5 N14 N15 N16 N17 N18 N19
3 N1 999 7,63 g 7,06 L 591 7,18 73 7,49 592 7,15
4 N2 7,63 999 0,31 19 1,33 3,12 0,78 0,87 1,73 242 1,82
5 N3 8 0,31 999 14 0,65 3,63 1,29 0,78 0,77 2,94 2,34
6 N4 7,06 19 14 0909 1,43 2,73 0,57 1,67 1,23 2,03 1,98
7 N5 7,1 1,33 0,65 1,43 099 2,76 0,44 1,11 0,39 2,07 0,72
8 NG 8,46 1,28 1,59 1,86 2,33 4,12 1,96 1,36 2,73 3,43 3,37
9 N7 8,52 1,34 1,66 142 24 4,19 1,85 1,93 2,8 3.5 2,9
10 N8 7,95 0,78 1,09 0,51 1,83 3,62 1,28 1,36 2,23 2,93 2,33
1 N9 7,96 0,78 1,09 0,31 1,18 3,62 1,28 1,36 2,23 2,93 2,33
12 N10 8,28 i i 1,42 0,19 2,16 3,95 1,61 1,69 2,56 3,26 2,66
13 N11 6,02 2,53 3,07 2,13 2,17 0,41 2,25 3,34 2,56 0,26 2,22
14 N12 9,03 1,85 2,17 1,93 2,91 4,7 2,54 244 3,3 7 3,95
15 N13 7,45 0,38 0,89 1,35 1,12 2,91 0,96 1,35 172 2,21 2,37
16 N14 591 3,12 3,63 2,73 2,76 999 2,63 3,93 3,12 0,15 2,26
17 N15 7,18 0,78 1,29 0,57 0,44 2,63 999 1,78 0,84 1,94 1,34
13 N16 7.3 0,87 0,78 1,67 1,11 3,93 1,78 999 0,6 3,24 3,18
19 N17 7,49 1,73 0,77 1,33 0,39 3,12 0,84 0,6 099 2,43 1,13
20 N18 5,92 2,42 2,94 2,03 2,07 0,15 1,94 3,24 2,43 999 1,56
21 N19 7,15 1,83 2,34 1,98 0,72 2,26 1,34 3,18 1,13 1,56 099
22 u

n

Puc. 2. — MaTpuiia paccTOIHUHN U JOMOJHUTEIbHBIE IEPEMEHHBIE

JloGaBUM Ha JUCT MaTpHIly MEPEMEHHBIX, pa3Mep KOTOPHIX MOBTOPUT MATPHILy PACCTOSIHUMA —
19 na 19 nynkroB (B26:T44, puc. 3). Ilox marpuueit 1o6asum cTpoky «Bxomsar» (B45:T45, puc. 3) u
cripaBa JOTOJHUTEIBHBIN cTonOel] «Brixomasat» (U26:U44, puc. 3), ¢ HCTIOIB30BaHUEM KOTOPBIX OyIeT
MPOIMKUCAHO OTPAHUYECHHE TOTO, YTO KOMMHBOSIKEDP BBE3)KAET U BBIE3KACT U3 KAKJOTO MYHKTa TOJIBKO
1 pa3. Jlnsa cobmroaeHust mogoOHOTO OrpaHUUYEHUs MponuIieM (hopmyiy, KoTopas OyJIeT CyMMUPOBATh
3HAUeHUs MO CTpokaMm (ans cTonbma «BeIXoasT») u mo cronduam (st cTpoku «Bxomary»), cymma
JOJKHA OyJIeT paBHATHCSA €AMHHULE A COONIOIeHUs orpaHuyeHus 4.1 anropurma.

Ckonmpyem aaHHble (GOpMyJIbI A7 BceX 19 mMyHKTOB.

[locrne mocTpoeHHsT MaTpUll PACCTOSHUIT M TEPEMEHHBIX MPOIUIIEM IeNeByl0 (DyHKIIHIO
(staetika D47, puc. 3). Llenp 3amaum cBOAUTCS K MHUHUMU3AIMUA PACCTOSHHUM, I HAXOXKICHUS
HIPOTSKEHHOCTH MapLIpyTa HeoOXOAUMO MEPEMHOKUTH MPEACTABICHHBIE BBIIIE MATPULIBL, IS ATHX
ueneit B LibreOffice Calc npenycmotpena ¢pynkuss SUMPRODUCT.



A B C b £ [ s | T | v
| 24 Marpuua nepemeHHbIX Xij
25 | MyHKTBI N1 N2 N3 N4 N18 N19 Boixopgat
26 N1 =SUM(B26:T26)
| 27 N2 =SUM(B27:T27)
| 28 N3 0
29 N4 0
30 N5 h 4 0
31 N6 0
| 32| N7 0
33 N8 0
34 N9 0
35 N10 0
|36 | N11 0
37 N12 0
38 N13 0
| 39 N14 0
| 40 | Ni15 0
41 N16 0
| 42| N7 0
| 43 N18 0
| 44 N19 =5UN(B44:T44)
45 [BxogaT | =SUM(B26:B44) | =SUM(C26:C44) > 0 0 | =SUM(T26:T44)
46
m Lienesan GyHKUMA [=sumprobuct(eaT21;826:1a3)]

Puc. 3. — MaTpuia nepeMeHHBIX U 1iesieBast yHKITHS

Jnst  coOmoneHust OorpaHWYeHUss TyHKTa 4.2.2 anroputMa HEOOXOJUMO COCTaBUTH
JIOTIOJIHUTEIBHYIO MATpHIy, B KOTOPY IPONHUCBHIBAIOTCS OIPaHUYEHMs] 3aMKHYTOCTH MaplIpyTa.
T.x. xomuecTBo nepemeHHbIx U = 18, To pazmep matpuibl Takxke Oyaer 18 Ha 18 (C51:T68, puc.
4). ®opmyna u3 myHKTa 4.2.2 TakKe NpeCcTaBIeHa Ha puc. 4.

: C | D | e | F | s | | |

49 3aMKHYTOCTL MapLupyTa l
50 |MyHKTBI N2 N3 N4 N5 | Ni8 N19

51 | N2 | =3C522-C22+19%C27 | =5C522-D22+19*D27] . 0 0 | =5C822T22+19°T27
52 | N3 | =5D$22.C22+19°C28 | =5D$22.D22+15°D28] * 0 0 | =3D322T22+¢19%728
53 | NA | =SES22-C22+19°C29 | =5E$22.D22+19°D29| * 0 0 | =S5E$22-T22+15°729
54 | N5 | =SF522-C22+19°C30 | =$F322-022+15°D30| * 0 0 | =3F522-T22+19*T30
55 | N6 | =36322.C22+19°C31 | =36522.D22+19°D31] * 0 0 | =3G322T22+419%T31
6 | N7 | =SH$22.C22+19°C32 | =SH$22.D22+15°D32] * 0 0 | =8H322T22+19%T32
57 | N8 | =51322.C22+19°C33 | =51522.022+19°033 | .0 0 | =81822-122+419%733
58 | N9 | =51522-C22+19%C34 | =51522-D22+19*D34 :o 0 | =51522T22+19%T34
59 | N10 | =5K$22-C22+15%C35 | =$K522-D22+19*D35[ 10 0 | =8K322-T22+19°T35
60 | N1l | =51522-C22+19*C36 | =51522-D22+157D36 [ 0 0 | =51522-T22+19*T36
61 | N12 | =5M$22-C22+15°C37 | =5MS22-D22+19*D37| 0 0 | =5M322T22+19*T37
62 [ N13 [ =SNS22-C22+19%C38 | =5N322-D22+19°D38[ 10 0 | =5N322-T22+19*T38
63 [ N14 [ =50522-C22+19%C39 | =50522-D22+19°D39| 1 0 0 | =50322-T22+¢19*T39
64 | N15 | =5PS22-C22+15°C40 | =$P$22-D22+15*D40[ 10 0 | =5P$22-T22+15*T40
65 [ N16 | =50522-C22+19*CAl | =50522-D22+19°Da1[ 10 0 | =8Q822722+19*T41
66 | N17 | =SRS22-C22+15%C42 | =5RS22-D22+19'D42[ 10 0 | =SR$22T22+19%T42
67 | N18 | =$5522-C22+19°C43 | =$5522-D22+15-D43] 0 0 | =85822-T22+19*T43
68 | N19 | =5T522-C22+19%C44 [ =$T522-D22+19"D44[ [0 0 | =8T$22T22+19°T44

Puc. 4. — 3aMmKkHYTOCTBH MapipyTa

[Tocne Toro kak ganHble 3ama4u chopmupoBanbl Ha nucte LibreOffice Calc Bocmonb3yemes
HajacTporikoi «Pemarensy. st aToro B MeHto BeiOepem CepBuc — Pemratens. 3anolHeHHOE OKHO
«Pemaresns mpeAcTaBiIeHO Ha puC. 5.
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Puc. 5. — Hancrpoiika «Pemarensy, 3aogHeHHas JaHHBIMU

B neneByio sueiiky mojacTaBiseTcs ajpec SYSHKH, B KOTOPOW MpomnucaHa IeneBas (pyHKIUS
SUMPRODUCT (D47). Pe3ynbpTaT cTpeMuTCcss K MUHUMYMY, T.K. Halleil IeNplo sBisieTcsl Hanbolee
KOpOTKH MapuipyT. B cTpoke «M3meHsisi syeiiku» yka3bplBaloTCs JBa HaOopa JaHHBIX — MaTpULA
nepemeHHbIX Xij (sueiiku B26:T44) u nononnutensubie nepemennbie U (sueiikun C22:T22). B 3anaue
4 OorpaHHYMTENbHBIX YCIOBHUS: 1) CyMMBI, pacCUMThIBa€Mble MO CTpoke «BXomuT» m0IKHBI OBITH
paBHBI eauHMIE (TIepBOE OorpanuueHue B «Pemrarene»); 2) CyMMBI, pacCUYUTBIBAEMBIE IO CTOJIOIY
«BBIXOJIUTY» JOJDKHBI PAaBHATHCS €OUHMLE (BTOpOE OrpaHWYeHue); 3) MaTpuia NepeMeHHbIX Xij
MpeAcTaBiIsieT coboil OyneBsl dmcia (TpeTbe oOrpaHuyeHue); 4) TMoidydeHHble 1o (dopmyre,
NPOMMCAaHHONW B MaTpuile «3aMKHYTOCTb MaplIpyTa», 3HAU€HUS HE JOJDKHBI MpEeBBIIATh 00Inee
KOJMYECTBO IIYHKTOB 3a/ladyd, YMEHBIIEHHO€ Ha €AMHHUIy, T.e. 18 (uerBepToe OrpaHUYEHUE).
CymiecTByeT ele OAHO JIOMOJHUTENIBHOE OrPaHWYEHHUE, MPOCTaBUTh KOTOPOE BO3MOXKHO, BHIOpaB
[Mapametprl «Pemarens». HyxHo mnocTtaBuTh rajgouky y mnyHKTa «lIpuHATH mnepeMeHHbIE Kak
HEOTpULIATENbHBIE» Ui TOrO, YTOOBI JOMOJHUTEIbHBIE epeMeHHble U MOIrTM NpUHUMATh 3HA4YEHUS
OoJbIIMe UM paBHbIE HYNO. 110 HaXaTHIO HA KHOINKY «PELIMTH» MPOrpaMMa HayHEeT MOJCYET BCeX
BO3MOXHBIX BAPMAHTOB PELLICHUS 33J]a4i M BBIBEJIET JUIS MTOJIb30BATEN ONTUMAJIbHBIHN (puc. 6).



A |B|C E|F]e|lu]1]i]k|L|M|N]oO|P|Q|R]|S]|T u

2 |NMynkre| N1 [ N2 | N3 [Na [ N5 | N6 | N7 | N8 | N9 [N10|N11[N12|[N13[N14[N15 [N16[N17|[N18|N19

2 U 8 7] 16| 4 10] 13| 13 14| 15| 1| 12 9| o 17 6 5| 2| 3

yE

24 Ma1tp1iia nepemet HbiX Xij

25 |MyRKTHI] NI | N2 | N3 | N4 | N5 | N6 | N7 | N8 | N9 |N10|[N11|N12 [N13|N14|N15|N16|N17|N18|N19 |BeXogat
%| N1 |o|o|]oJo]oJ]o|o|o|o|]o|]o|o|o|]1]o|o|o|o]o 1
77| N2 ([o|o|o|o]o|]o|o|o|o|]o|o|]o|1]o]o|o|o|o]oO 1
2| N3 (0|1]|]o0]o]oJo|o|o|o|]o|o|o|o]oJo|o|o|o]oO 1
2| NMa ([0 |o0|o|o|o|o|]o|o|o|o|o|o|o]o[1]0o|0]|0]o 1
0| N5 ([o0|o|o|o|o|]o|o|o|o|o|o|]o|o|]o|o|o|1]|o0]o 1
31| N6 |0 |0 |o0|o0|o|]o|1|0o|o0o|o|o|o|o|o[o o]0 0O 1
2| N7 ([0|]o|o|o|oJo|o|o|o|o|o|1|o]o]o|[o|o0o|0]oO 1
33| N8 (0| 0|o|o|oJ]o|o|o|1]o|o|o|o]o[o|[o|o0o|0]oO 1
34| N9 (0|o|oJoJoJo|o|o|o|1]o|o|o]o[o|o|o|o0]oO 1
3| N0 |o|o|]o|1]o]o|]o|o|o|]o|o|]o|o]oJ]o|o|o|o]oO 1
% | NI1L ([0 |o0|o|o|o|]o|o|o|o|]o|o|]o|o]o]o|o|o|1]o 1
37| N12 ([0 |o0|o|Jo]oJo|o|1]o]o|o|o|o]oJo|o|o|o]o 1
38| N1I3 (0 |0 |0|o0|o|]1]o|o|o|o|o|o|lo|o]o|o|o|o0]o 1
| N1 ([0 |0 |o|o|o]o|o|o|o|o|1|]o|o]o]o|o|o]|o0]o 1
0| N15 |1 |0|o|o|]o]o|o|o|o|o|o|o|o|]o|]o|o|o]|o0o]o 1
41| N16 (0 |0 |1|0|o]o|o|o|o|o|o|o|o|o|[o|o|o0o|o0]oO 1
2| N7 ([o|o|o|o|oJo|o|o|o|o|o|o|o|]o[o[1]o0]|0]oO 1
3| N18 ([0 |o0|o|o|]o|]o|o|o|o|o|o|o|oJoJo|o|o]|o0]1 1
44| NI9 (0|0 |o|o|1]o|o|o|o|o|o|o|o]o[o|[o|o]|o0]oO 1
45 Bxogar | 1 | 1 |1 |1 |1 |1 |1 |11 |1 |11 |1]|1]1]1][1]1]1

Llenesan dpyHkuma| 23,59 |

49 | 3aMKHYTOCTL MaplupyTa

50 |MTyHKTEI N2 [ N3 | N4 | N5 | N6 | N7 | N8 | N9 |[N10|N11|N12|N13|N14|N15|N16|N17|N18|N19

51 N2| 0 |1|8|4a|2]|3|5|6|7]|7]|4|18|8|9]2]|3]|6]5

| 52 | N3[18|0 |93 |3|4|6|7|8|6|5]|=2]|7]|1w0|1|2]|5]a

| 53 | NA| 8 |9 |0 |12|6 |5 |3 |2 |1]|15]4]|7 161810111413

| 54 | N5 |4 |3 |12[0|6|7|9[10[11]3 |8|5]|4|13|=2|18]2 1

| 55 | N6|2 |3 | 6|6 |0 |18|3|[4|5]|9|2|1]|10]7|a|5]|8]7

| 56 | N7|3 |4 | 5|7 |1|]0|2|3|4a|0|18]2|11|6]|5]|6]|9]|s

| 57 | N8| 5|6 |3|9|3|2|0|18|2|12([1|a|13[4a]7 |8 [11][10

| 58 | N9| 6| 7| 2|10|4]|3]|1]0|18|13]2]|5|18a]|3]8]9 12|11

ER NIO| 7 |8 |18|11|5 |42 |1]0|1a|3]6|15]=2]9 |10]13]12

| 60 | N11| 7 | 6 |15| 3 | 9 |10]|12|-13|14| 0 |11]| 8 | 1 |-16| 5| 4 | 18| 2

|61 | N12| 4 |5 | 4|8 |2 |1 18|2|3|11]0[3[12|5]6]|7 [10]59

| 62 | N13| 1 |2 | 7|5 |18|2|4|5|6|8|3|0|9|8|3|4][7 6

| 63 | N1A| 8 | 7 16| 4 |10|11|13|-14| 15|18 | 12| 8| 0 |-17| 6| 5 | 2 | 3

| 64 | NI5| 9 10| 1 |13| 7 |6 |4 |3 |2 |16]|5 |8 |17|0 |11]12]15]|14

| 65 | N6| -2 |18 |10| 2 |4 | 5| 7| 8|95 | 6|36 |11]0]|1]4]3

| 66 | Ni7| 3 | 2 |11| 1 | 5| 6| 8|9 |-10| 4|7 |45 |-12|18|0 | 3 | 2

67 | N8| 6 | 5 |14| 2 | 8|9 |11|12]|13| 1 |10] 7|2 |15|4]| 3]0 18

|68 | NIO| 5| 4 |13|18| 7| 8|10|11]|12] 2 | 9| 6|3 |1a]|3]|2]1]0

Puc. 6. — Pe3ynbTaThl pemienus 3aaaun kommuBosikepa it OO0 «Modtoko 3aypanibsi»

BaxxHocTh pemieHuss IOCTaBIEHHOM 3aJayd  ONpenensieTcs TeM, 4YTO COIJIacHO
CTaTUCTHYECKUM JIaHHBIM, OKOJIO 98% OT 00111er0 BpeMeHH IBMKEHUS TPY30B 3aHUMAEeT HMEHHO UX
MPOXOXACHUE MO JIOTUCTHMYECKMM KaHajaM, BKJIOYash TPAHCHOPTHPOBKY. DTHUM U OOYyCIIOBJIEHA
HEOOXOIMMOCTh TIOMCKA PEe3ePBOB CHIDKEHUS 3aTpaT HA TIEPEBO3KH, T.€. ONPEICICHHS HAWITYYIIero
MapuipyTa, 4To MPUBEAET K S3KOHOMHHM BPEMEHU Ha MEPEBO3KH, TOPIOYET0, U3HOCA TPAHCIIOPTHBIX
cpenctB u Oyaer ocoOGHHO EHHO IS MpeanpusTuii, padoratommux no cucreme JIT (TouHO-B-
CPOK).

Kpurepun oueHuBanus:

OLICHKA «OM.JIUYHOY» BBICTABISICTCS CTYACHTY, KOTOPBIH MPOJEMOHCTPHUPOBAI BBICOKHI YPOBCHb
OCBOCHHSA yU4eOHOTO MaTepuaa; MpaBUIbHO BHIMOJIHWI MPAKTUYECKOE 33/IaHUE B TIOJIHOM 00BEME;
MPOJEMOHCTPUPOBAT BBICOKHI YPOBEHb YMEHHUS HCIOJIb30BATh TEOPETHUCCKUE 3HAHHS TIPU
BBITIOJTHEHUH TPAKTHYECKHUX 3a/1ady; MOHMMAET CBS3b MEXKIY pPa3IMYHBIMA MaTeMaTUYCCKUMU
00BEKTaMH; CIOCOOCH BBISIBUTH NMPUYMHHO-CICACTBEHHBIC CBSI3W TPU PELICHUW 3a7ad; yMeeT
oOpMIIATE PE3yJIbTAThI BBITIOJHEHUS MPAKTHYECKOTO 3aJaHUS B COOTBETCTBUH C IMPaBUIAMH
oopMIIEHUS OTYETHBIX paboT.

OIICHKA «XOPOUL0» BBICTABISICTCS CTYACHTY, KOTOPBI 3HAET OCHOBHBIE ONPEACICHUS U TOHSTHSI,
HEOOXOJUMBIC UIS BBIOJHEHUS MPAKTHYECKOTO 3a/IaHusl; MPABUIBHO PEIIacT THUIIOBBIC 33JauH,
HO JIOIYCKAaeT HETOYHOCTH B XOJI€ PEIICHHUS;, BOCIIPOU3BOIUT OCHOBHBIC MAaTEMAaTUIECKUE (DaKThI,
yMeeT rpaduuecKy WUTIOCTPUPOBATH 3a/1a4y; OLEHUBATh JOCTOBEPHOCTh TOJIYYEHHOTO PEIICHHUS.



® OIICHKA «)0081emeopumebHo» BBICTABISETCS CTYACHTY, KOTOPBIH YMEET pellaTh THUIIOBbIE
3aJ1a4M MO MPEAJIOKEHHBIM METOIaM U allTOPUTMAaM, HO JOIYCKAeT OLIMOKH IPU PEIICHUN; YMEET
pacmo3HaBaThb MaTeMaTHYeCKhe OOBEKTHl; OOBSICHSET OCHOBHBIE€ TEPMHUHBI, TIOHATHUSA,
OTIpEeENICHUS Pa3/IeIOB 3BPUCTUUECKUX aITOPUTMOB JUCKPETHON ONTUMHU3ALINN.

® OIICHKA «Hey008/1em8opumenbHoy» BbICTABIAETCS CTYAEHTY, €ClId OH HE MPaBUJIbHO BBIMOJIHUII
MPaKTUYEeCKOe 3aJlaHue; JOMyCKaeT OIUOKH B (OPMYIMPOBKE OIpPENeNeHU M TpaBHI,
HCKaXKaIOUIe MX CMBICH; OeCHnopsOYHO M HEYBEPEHHO H3JlaraeT MaTepHhall; JEeMOHCTPUPYET
TaKle HeJI0CTAaTKH B MOJATOTOBKE, KOTOPBIE SIBIISIIOTCSA

®  CEepbE3HBIM MPEMITCTBUEM K YCIEIIHOMY OBJIAJICHUIO MOCIEAYIOUIMM MaTepHaIOM.

lIpakmuueckoe 3a0anue no meme «Mooenuposarue ¢ UCNOIb308AHUEM
2eHepamopo8 CyYauHblx Yuceny

3anaHue:
e 11 k=4 u X0 = 2134 nonyduTh nepBbIC BOCEMb TICEBAOCTYIaAHBIX YHCEN, BEIPAOOTAaHHBIX YiKE
OMHUCAaHHBIM aNropuT™MOM B uHTepBaie (0, 1).
e a1 k=0, m=210,b =101, X0 = 432 moay4uTh NepBbICc BOCEMb IICEBIAOCTYIalHBIX YUCEN,
BBIPaOOTAaHHBIX TMHEWHBIM KOHTPYIHTHBIM METOJIOM.

Kpurtepun ouennBanus:

® OIEHKA «OMJAUYHOY» BBICTABISACTCA CTYIACHTY, KOTOPBIA MPOJAEMOHCTPHUPOBA BBICOKHH YPOBEHB
OCBOEGHHS yUeOHOT0 MaTepuala; MPaBIWILHO BBITOJHUI MPAKTUYECKOE 3a/I1aHHE B MTOJIHOM 00hEME;
MPOJICMOHCTPUPOBAJI BBICOKHMH YPOBEHb YMEHHsI HCIIOB30BAaTh TEOPETUYECKHE 3HAHHS IPHU
BBITIOTHEHUH TPAKTUYECKUX 3a7ad; OIMUCHIBACT WH(OPMAIMOHHBIE CHCTEMBI, MPOIECChl U
MpoIeaypsl B BHJIE CBSI3aHHOH COBOKYNMHOCTH JCHCTBUM; yMeeT OQOpMIISATh pPe3yJbTaThl
BBITIOJTHEHUS MTPAKTUYECKOTO 3aJaHHsi B COOTBETCTBUU C TpaBUIAMH OPOPMIICHHS OTUYETHBIX
pabor.

®  OIIEHKA «XOpOoui0» BBICTABJISETCS CTYACHTY, KOTOPHIN 3HA€T OCHOBHBIC OINPEACIICHUS U TOHATHUS,
HEOOXOIUMBIC TSI BBITIOJIHEHHsI MTPAKTUUECKOTO 3aJIaHUs; NTPABUJILHO PEIIacT THUIIOBBIC 3a/1auu,
HO JIOITYCKAeT HETOYHOCTH B XOJI€ PEUICHHS ONMUCHIBACT HHPOPMAIIMOHHBIE CHCTEMBI, IPOIIECCHI U
MPOIeAYPhl B BUJIC CBSI3aHHOW COBOKYITHOCTH JEHCTBHI;, yMeeT rpaduuecKu WILTIOCTPUPOBATH
3a/1auy.

® OIEHKA «Y0081emeopumebHo» BBICTABISACTCA CTYICHTY, KOTOPBIM yMEET pelniaTh THIIOBBIC
3a/la4¥l 1O MPEAJOKEHHBIM METOAaM M aJFOPUTMaM, HO JOIMYCKAaeT OIIMOKU TMPH PEUICHHH,
OMHCHIBACT HMH(POPMAIIMOHHBIE CHUCTEMBI, TMPOIECChl W TPOLEAyphl B BHJIE CBI3aHHOMN
COBOKYITHOCTH JICMCTBUM; OOBSICHSAET OCHOBHI CHUCTEMHOIO aHaliM3a, MOHSTHE alropuTMa Kak
CUCTEMEI IENUCTBUM.

® OIICHKA «Hey0081emeopumelbHO» BBICTABIACTCS CTYACHTY, €CIIM OH HE MPaBUJIBLHO BBITTOJIHUI
MPaKTUYECKOe 3aJjaHue; JOMYyCKaeT OmUOKH B (OPMYJIUPOBKE OIPEACICHUA W TPaBHII,
MCKXKAIONIEe WX CMBICK; OECHopsSIOYHO M HEYBEPEHHO H3JIaraeT MarepHall; JEeMOHCTPUPYET
TaKhe HEOCTAaTKU B MOJATOTOBKE, KOTOPBIC SBIISIFOTCS CEPHE3HBIM MPEISITCTBUEM K YCTCITHOMY
OBJIAJICHUIO TIOCJIETYIOITUM MaTEPHAJIOM.

Ilpaxmuueckoe 3adanue no meme « Mawuna Toropunear

3ajaHue: NOPsIIOK BBHIIIOJHEHUS PabOTHI
1. 3yunTh npeuraraeMblii TEOPETUYECKUA MaTepral.
2. BbIIIOJIHUTS CleAyIOINE 3aJaHus:
1. 3amenuts Bo BXoaHOM ciioBe U3 0 1 1 Bce OykBbl 0 Ha 1 1 HAOOOPOT.
2. Jlana necsatuvHas 3aluch HATypaJbHOTO uncia n > 1. Pazpaborats mammuny Teropunra, KoTopas
yMeHbIIaa Obl 3aJJaHHOE YKCIIO N Ha 5. ABTOMAT B cocTossHUU 1 0003peBaeT oaHy U3 uudp



yrcna. KpoMe camoii mporpaMMbI-Ta0IHIIbI, OUCATh CIOBAMH, YTO BBIMOIHIETCS MAalTMHON B
Ka)KJIOM COCTOSIHHH.
3. Ha nenrte mamunbl ThlOpUHTa HAXOJUTCS YUCIIO, 3aIIUCAHHOE B JIECATUYHOMN crcTeMe
CUYMCJICHHSI. Y MHOXKUTB 3TO YKCJI0 Ha 3. ABTOMAT B cOCTOsIHUM (1 0003peBaeT caMmyto mpaByo
uudpy uncna. Kpome camoil mporpaMMbI-TaOJIUIIbI, OTIUCATH CIIOBAMU, YTO BBITTOTHIETCS
MAaIlMHOM B Ka)KJIOM COCTOSIHUU.
VY nanuth U3 ci0Ba €ro BTOpoi cuMBoiI. A={a,b}.
[lepemecTtuts HONB yepe3 610k equami. (011111 -> 111110).
Bo BxogHoM cioBe u3 0 u 1 mepemecTuTh nepByro OyKBY B KOHEI[ CJIOBA.
VY nBoenue 6510ka u3 1.

© Nk

O6partuts cnoBo u3 0 u 1 (Ha BeIXOAE OYKBBI CJIOBa B 0OpPaTHOM THOPSIZIKE).

Teopemuwecxuu” mamepudil 07151 8bINOJIHEHUS 3a0aHusi no meme « Mawuna
Toropunear:

Mamuna Teiopunara (MT) cocTOUT W3 CUETHOHM JICHTHI, YATAIOMICH W TMHUIMYIIEH TOJIOBKH,
JIEHTOIPOTSKHOIO MEXAaHU3Ma U ONEPALMOHHOIO MCIIOIHUTEIBHOIO YCTPOMCTBA, KOTOPOE MOXKET
HaXOAWTbCS B OJHOM U3 JAMCKpETHBIX cocTtosHuii 40, ql, ..., gs, MpUHAANEKAIUX HEKOTOPOM
KOHEYHO! COBOKYIHOCTH (as1(haBUTy BHYTPEHHUX COCTOSIHUM).

[Ipu 3TOM q0 Ha3bIBaeTCS HAYAIBHBIM COCTOSTHUEM.

Uwuraromass W TUOIyIIas TOJIOBKA MOXXET YWTaTh OyKBBI pabodero andasutra A = {al,
al, ..., at}, ctupate ux u nedararb. Kaxjgas sdeilka JICHTbl B KaXJbli MOMEHT BPEMEHH 3aHsTa
OykBoii 3 MHOXKecTBa A. Yaie Bcero Bctpeuaercst Oyksa al - «mpobemn».

I'onoBka HaxoAWTCS B KaKIblii MOMEHT BPEMEHHU HaJ HEKOTOPOU SYEMKOM JICHTHI - TEKYyIIEH
paboueil sueiikol. JICHTOMPOTSKHBIA MEXaHHW3M MOXET IepeMeliaTh JEeHTY TaK, YTO TOJIOBKa
OKa3bIBAETCS HAJl COCEAHEN sIUeUKOM JeHThl. [Ipu 3TOM BO3MOXHA CUTyalusl BbIXOZA 3a JIEBBIN Kpail
nentsl (JIK), xoropas sBnsercs aBapuiiHOM, wiau MammHHOro octaHoBa (MO), korma MammHa
BBINOJIHSAET MPeIUCcCaHne 00 OCTaHOBKE.

[Topsimox paboTsl MT (c pabounm andasurom al, al, ., atu
cocrosiausiMu 0, ql, ..., qs) ommchBaeTcs Tabnuileld MamuHbl ThlopuHTa. DTa TaONIUIa SIBISICTCS
MaTpHIEeH C YeThIpbMs cTonoamMu u (s + 1) (t + 1) ctpokamu.

Kaxpnas ctpoka umeer Bua

qiajvijqij, 0<i<s, 0<j<t, qij npunamnexut {q0,ql, ... qs}

rue:

" qi HAYANBHOE COCTOSHE;

aj o0o3HaueH rneMeHT andasura {a0, al, ..., at};

vij — neiictBue MT, cocTosimee 1100 B 3aHECEHUH B SYCHKY JICHTHI cMMBoJIa anasuta a0,
al, ..., at, 1n6O MHOXKeCTBa MPEANUCAHUN JUIs JIEHTONPOTSHKHOTO MEXaHU3Ma: | — IepeMeCTUTh JIHTY
BJIEBO, I —[IE€PEMECTUTH JICHTY BIPABO, S — OCTAHOBUTH MAIIIUHY;

" qij ABMAETCSA MOCTEAYIOUINM COCTOSHHEM.

MT paboTaeT coriaacHo ciaenyroIuM MpaBuIaM:

ecnu MT HaxoIuTCsl B COCTOSIHUHM (i, TOJIOBKA MIPOYUTHIBAET CUMBOJI B paboueil siuerke.

Ecnu vij — 6ykBa pabodero angaBuTa, TO TOJOBKA CTHPACT COACPKUMOE pabouei siaeiku
¥ 3aHOCHT TyJa 3Ty OyKBY.

" Ecmu vij — xoMaHzaa r uin | JUIs IeHTONPOTSKHOTO MEXaHW3Ma, TO JIGHTA CIBHTraeTcs Ha
OJHy SYEHKYy BIIpaBO WM BJIEBO (€CIM HE IPOUCXOAUT BBIXOJ 3a JIEBBIH Kpal JIEHTHI)
COOTBETCTBEHHO.

" Ecid vij =S, TO IPOUCXONT MALIMHHBIH OCTAHOB.



[Tpumep Nel. AaroputM mnpuOaBieHUS €IUHUIIBI

1.

K YHUCIy II B ,Z[eCHTH‘{HOﬁ CHUCTEMC
CUHUCJICHUA. I[aHa J€CATHYHAaA 3a1ucChb 4uca II, Tp€6yeTC$[ MOJIYUUTh ACCATHUYHYIO 3allMCh YHUCJIa I1 +

Buemnnit andasur MT nomken coctosars u3 aecsatu mudp 0,1,2,3,4,5,6,7,8,9 u cumBona
npobena . Otu nudpsl 3aMCHIBAIOT 110 OJHOM B siueiike (oapsi, 6e3 MpoIryCcKoB).
[Ipu 3TOM 1OCTATOUYHO UMETH IBAa BHYTPEHHUX COCTOSIHUS MalluHbL: ql u q2.
[Ipeamnonoxum, 4TO B HaA4YaJbHBII MOMEHT T'OJIOBKA HAaXOIUTCS HaJ OAHOW W3 mudp yucia, a

MalInHa HaxOAUTCsA B COCTOAHHUUN ql Tor):[a 3aada MOXKET 6LITB pClicHa B ABa JTalla: ABUXKXCHUA
TOJIOBKH K 1udpe enuHuIl yuciia (BO BHYyTPESHHEM COCTOSIHUU (1) ¥ 3aMeHe ATOW IU(PhI HAa SIHUHUILY
0oJbITyIO (C Y4eTOM mepeHoca | B CIeayroniuil pa3psii, eciu 370 9), BO BHYTPEHHEM COCTOSIHUM (2.

ai qi
ql q2

0 0Ilql 1Cq2
1 1TIq1 2Cq2
2 211ql 3Cq2
3 3Iql 4Cq2
4 411ql 5Cq2
5 STIql 6Cq2
6 6llql 7Cq2
7 gl 8Cq2
8 8I1ql 9Cq2
9 9llql 0JIg2
- -JIg2 1Cq2

[Tpumep Ne2. Ha nenrte mammHbl ThIOpHHTA COAEPIKUATCA MOCIEA0BATEIIBHOCTD CHMBOJIOB 1.

Hanumwure nporpammy uist MamuHbl ThIOpHHTa, KOTOpash KaXX/blil BTOPOH CUMBOJ “+” 3aMEHHUT Ha
MIOCJIEZIOBATEIBHOCTA.  ABTOMar B
cocTtostHuH (1 0003peBaeT OANH U3 CUMBOJIOB YKa3aHHON IOCIIEI0BATEILHOCTH.

[T

3ameHa Ha4YnHaCTCA

Pemenue.

B coctostnuu q1 mammHa UIeT npaBblil KOHEIl YKcia.

(¢

IIpaBoro

KOHIIa

B cocrosnuu q2 — npomnyckaer 3HaK “+”, MpU JTOCTUKEHUU KOHIA MOCIIEIOBATEILHOCTH —

OCTaHaBJIMBACTCA.

(132

B cocrogauu g3 wmammHa 3HaK ‘+° 3aMeHsgeT Ha 3HakK
b

MMOCJICAOBATCIBHOCTHU OHA OCTAaHABJIMBACTCSI.

npu AOOCTHXKXCHHUM KOHIIA

a0




ql a0JIq2 +I1ql

q2 a0Cq2 +JIq3

q3 a0Cq2 -JIg2

[Tpumep Ne3. Jlana necsTMyHasi 3amuch HaTypajdbHOro uucian> 1. PaspaGorare mammny
TeropuHra, KoTopas ymMeHbliana Obl 3aJaHHOE Yuciao n Ha 1. ABTOMar B cocTOsiHMU 1 0603peBaeT
npaByro nudpy yuca.

Pemenue

Cocrosiaue ql — ymensiaem miaamyro (odepeanyro) nudpy Ha 1. Ecnu oHa He paBHa HyJIIO,
TO IOCTIE YMEHBIICHHS CPa3y — OCTAHOB, €CIIU ke Mitaamas nudpa pasHa 0, To BMECTO Hee MUIIeM 9,
cMelaeMcs BJIEBO U BHOBb BBIIIOJHSIEM BbIUUTaHUE.

B xnerky [a0,ql] mammna TelopuHra HUKOTJa HE IIOMAJET, MO3TOMY €€ MOXKHO HE

3aI10JIHATH.

a o | alz 3“4.5-6-7”8-9-30
q; |99q, |0Cq, | 1Cq, | 2Cq, | 3Cq, |4Cq, | 5Cq, | 6Cq, | 7Cq, | 8Cq,

ITpumep Ne4. Ha nente Mamuubl ThrOpHHra HaXOJUTCSl YUCIIO, 3allUCAHHOE B JECSITUYHOU
CHUCTEME CUMCJICHUSA. YMHOXHTH 3TO YMCIO Ha 2. ABTOMAT B cOCTOSIHUU ql 00603peBaeT KpaitHIO
neByto nudpy unca.

Pemenue

Coctosinue ql — mouck mpaBoii (Miaiieit) udpsl yucia.

CocrosiHue q2 — yMHOXKEHHE ouepeaHon udpel uncia Ha 2 6e3 npubaBneHus 1 mepeHoca.

Cocrosinue q3 — yMHOXKEHHUE ouepeHON I(phl yrcia Ha 2 ¢ npubaBieHueM 1 nepeHoca.

a, 0 1 2 3 4 5 6 7 8 9

g Nag|0Ng(1Ngl2Ng|3Ng(4Ng|5Nqg|6Ng|7Ng|8Ng|9Ng,

q|sHg|0Ng|2Ng|4Nqg|6Ng|8Ng|0Ng|2Ng|4Ng|6Ng|8Nag,

g|1Hg|1ng|3nq|5ng|7ng|9ng|1ng|30g|5ng|7ng|ong,

Kpurepun onenuBanus:

® OIICHKA «OMJUYHO» BBICTABISAETCS CTYJIEHTY, KOTOPBIA MPOJEMOHCTPUPOBAJ BBHICOKUI YPOBEHb
OCBOCHMS y4eOHOT0 MaTepuaa; MpaBUIbHO BBIMOJHWI IPAKTUYECKOE 33/1aHUE B IOJIHOM 00BEME;
IMPpOACMOHCTPHUPOBAI BBICOKHH YPOBEHb YMCHUA HCIIOJB30BATh TCOPETUYCCKUC 3HAHUA IIPU
BBIMOJIHEHUM NPAKTUYECKUX 3a]ay; OMUCHIBACT HH(POPMALMOHHBIE CHCTEMBI, MpPOIECCH U
Ipolenypsl B BHJIE CBS3aHHOW COBOKYITHOCTH JEHCTBHH; yMmeeT O(OPMIIATH pe3yJIbTaThl
BBINOJIHEHUS] MPAKTUYECKOTO 33JaHus B COOTBETCTBMU C MpaBWIaMU O(QOPMIICHHS OTYETHBIX
pabor.

®  OLEHKA «XOpoui0» BBICTABISIETCS CTYAEHTY, KOTOPBIA 3HA€T OCHOBHBIE OIPECIICHUS U TIOHATHS,
HCO6XOI[I/IMI>I€ AJI BBIIOJIHCHUS HNPAKTUYCCKOTIO 3adaHUsd; MPABUJIBbHO PEIIACT TUIIOBLIC 3aJiayvH,
HO JIONyCKAaeT HeTOYHOCTH B XOJI€ PELICHUs ONUCHIBAET HH(POPMALIMOHHBIE CUCTEMBI, IPOLIECCHl U
MpOLEAYphl B BUJAE CBSI3aHHOW COBOKYMHOCTH AEMCTBMIA; yMeeT rpauyecKku WILTIOCTPUPOBATh
3ajauy.



3.

OIICHKA «)0081emMBOPUMENbHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH YMEET pelIaTh THITOBbHIE
3a1a4yu 110 HpeI[JIO)KeHHBIM MeTogaM Hu aJII‘OpI/ITMaM, HO ILOHyCKaeT OH_II/I6KI/I HpI/I pemeHI/m;
OTMHCHIBACT HMH(POPMAIIMOHHBIE CHUCTEMBI, TPOIECChl W TPOLEAyphl B BHJIE CBSI3aHHOMN
COBOKYHHOCTI/I I[GI>'ICTBHI>'I; O6’b$ICHSIeT OCHOBBI CHUCTCMHOI'O aHaJlu3a, INTOHATHC aHFOPI/ITMa KakK
CUCTEMEI IENUCTBUM.

OLICHKA «Hey0081emeopUmeibHoy BBICTABISETCA CTYJEHTY, €CIM OH HE MPABWIHHO BBITOJHUI
MPaKTUYECKOe 3aJjaHue; JIONMyCKaeT OMmUOKH B (OPMYIUPOBKE OIPEACICHUWA U TPaBHII,
MCKXKAIONINEe WX CMBICK; OECHopsSIOYHO W HEYBEPEHHO H3JIaraeT MarepHuall; JeMOHCTPUPYET
TaKhe HEIOCTAaTKU B MOJATOTOBKE, KOTOPBIC SBIISIFOTCS CEPHE3HBIM MPEISITCTBUEM K YCTCITHOMY
OBJIQJICHUIO TIOCJIETYIOUIUM MaTEPHAJIOM.

OIEHOYHBIE MATEPHAJIbBI (CPEACTBA) JJIsA ITPOBEJIEHUSA

MPOMEKYTOUYHOMN ATTECTALIUU O TUCIHUATIJINHE

OLIEHKA 3HAHUI OBYYAIOIIXCS HA 3AUETE

IIK-2 - Cioco6eH mpoeKTupoBaTh HH(OOPMAITMOHHBIE CUCTEMBbI
[1K-2.2. PazpabaTsiBaeT MO/€1b HHPOPMAIIMOHHON CUCTEMBI

OO0yuarommiicss 3HaeT: TEPMUHOJOTHIO TEOpUU IpadoB, MPUHLUIBI MOCTPOCHUS MOJAEIb MAIIUHbI
ThropuHra; 0co6€HHOCTH 3a/1a4 AUCKPETHOM ONTUMM3AIMH, METO/1a BETBEN U IPaHMII.

[onsatue pexypcun u urepauuu. Bumst 00xo1a OMHAPHBIX JEPEBBEB.
TepmuHnosiorus teopuu rpagos.

[{ukier Ha Tpade.

[Ipencranenue rpados Ha [1K.

ANTOPUTMBI HaX0XKICHHS KpaTUYalIIuX myTel Ha rpadax.
l'unorernueckas moaens TrropuHra.

CrtpykTypa MamuHbl ThIOpUHTA.

© NNk

CDyHKI_[I/IOHaJILHBIe TaGJ'II/II_IBI " JuarpaMMbl.

b

[IpuMmeps! 3an1McH aNrOPUTMOB.

[a—
S

. Komnosunus mammnael TeropuHra.

—_—
—_—

. Bunbl pyHKIMY CIOXKHOCTH aJITOPUTMOB.

—
[\

. AHanmu3 QYHKIMU CIIOKHOCTH I10 POrpamMMe.
. Tepmunonorus Teopun rpagos.

. Hukmel Ha Tpade.

. IlpencraBnenue rpagos Ha [1K.

e e
AN L AW

. ANITOPUTMBI HAXOXKICHUS KpaTyailiux myTeil Ha rpadax.

[a—
R

. Teopernyeckast CIIOKHOCTb AITOPUTMOB PaCKpacKu rpados.

[a—
o]

. OcobeHHOCTH PabOTHI BOJIHOBOT'O aJITOPUTMA.

—_
Ne)

. OcobeHHOCTH PabOTHI JIy4EBBIX AJTOPUTMOB.

N
=

. OcobenHOCTH pabOTHl MAPIIPYTHOTO AITOPUTMA.

[\
—

. MapiipyTHBII alrOpUTM.

[\
[\

. AJ'Il"OpI/ITMLI COCTaBJICHUSA paCIlIMCaHUs.

[\
W

. OCOOGEHHOCTD ANITOPUTMOB PACKPACKU BEPILIUH rpada.

OLIEHKA YMEHHI 1 HABBIKOB OBYUAIOIMXCS HA 3AYETE



IIK-2 - Cnoco6eH mpoeKkTupoBaTh HHOOPMAITMOHHBIE CUCTEMBbI
IIK-2.2. Pa3pabatsiBaeT MoaeIb HHOOPMAIIMOHHON CHCTEMBI, B TOM YHCIIE C OTIOPOI Ha COBPEMEHHbBIE
oOJayHbIC PEIICHUS

Oo0yuawmmiicas ymeeT: MOJCIMPOBATh M pelIaTh MApUIPYTHBIE 3a/aud, 3a/1ady KOMMMBOSIKEpa M
COCTaBIICHUS] PACIHUCAHMS, BHIOMpPATh U OOOCHOBBIBATH BBHIOPAHHBIM QJITOPUTM PEIICHUS 3a7add
JIUCKPETHON ONTUMH3ALIHH.

Oo0yuawmmiicsi BJajeeT: HaBbIKAMU MPUMEHEHHS IBPUCTUUYECKUX aJTOPUTMOB JUIsl PEIICHUs 3a]1a4
po)eCCHOHAIBHON JIEATETLHOCTH; HABBIKAMHM TIOMCKAa HECTAHJIAPTHBIX PEIICHWH I 3a7ad
JACKPETHOM ONTUMM3ALIU

Ouenka 10CTHKEHUSI O00yYarOIIMMCS 3allJTAaHUPOBAHHOTO pe3yJibTaTa 00yYEHHUsI OCYIIECTBISETCS 10
pe3ylbTraTaM TPAaKTHYECKOTO 3aJaHus, B KOTOPOM OOYYaroIIMiiCS JE€MOHCTPUPYET HABBIKH
MIPUMEHEHHUS dBPUCTUYECKUX AJITOPUTMOB JIJIsl PEIICHHs 3a7a4 MPodeCcCHOHATBHON EATeTLHOCTH,
a TaK)KE€ HAaBBIKM [TOMCKA HECTAHIAPTHBIX PELIEHUN IS 3a7a4 TUCKPETHON ONTUMU3ALNU.

4. METOAUYECKHUE MATEPHAUJIDI, OINNPEAEJIAIOIUE ITPOLEAYPbI
OIIEHUBAHUS 3HAHWI, YMEHHMH, HABBIKOB, XAPAKTEPU3YIOIINUX DTAIbI
®OPMUPOBAHUA KOMIIETEHIIUHA

ITPOLIEJIYPA ITPOBEJIEHU S ITPOMEXYTOUYHOM ATTECTAILIUA

Jnst  KOHTpoJiss  yCBOGHHUSI OOYYaOIIMMHUCS JaHHOW JUCHUIUIMHBL M JOCTHXKCHHS
3aIUIAHUPOBAHHBIX PE3YyJIbTATOB OOyYeHHUS! y4eOHBIM IUTAHOM MPEAYyCMOTPEH 3a4eT, MPOBOIUMBIN B
dbopMe YCTHOTO OTBETa Ha 2 TEOpEeTUYECKHX Bompoca. [Ipu BBICTABIEHWHW HMTOTOBOW OILIEHKHU 10
JTUCHUIUIMHE YYUTBIBAIOTCS PE3YJIbTAaThl TEKYIIEr0 KOHTPOJS, OTPAXKAIOLIET0 CHOPMUPOBAHHOCTD
MPaKTHUECKUX YMEHHUH M HAaBBIKOB oOywaromierocs. Bo Bpemst 00ydeHnus oOydaromiyecss y4acTBYIOT B
pPa3HBIX MEPOINPHUATUAX TEKYIIEr0 KOHTPOJIS: YYAaCTBYIOT B YCTHBIX TEOPETUYECKUX ONpOCax,
BBITIOJHSIOT MPaKTHYECKHe 3adanus. J[1s gomycka K 3a4eTy 00yJaromeMycsi He0OX0JUMO BBITIOJIHUTH
BCE MPAKTUYECKHUE 3aJaHUs.

IIpumepHBbIii NepeyeHb BONPOCOB /I MOATOTOBKH K 324eTy:

[Tonsitue a3 pexTuBHOCTH anropuTMa. Buasl GyHKIINN CIOKHOCTH aJITOPUTMOB.
Ananu3 QyHKIMU CIIO)KHOCTH T10 MPOTpaMMe.

Teoperudeckas v npakTHYecKas GyHKIIUH CIOKHOCTH.

[TonsiTHE pEKypCUU U UTEPAITUH.

Bunbsr 06x0/1a OMHAPHBIX 1EPEBBLEB.

Teopust rpados.

[ukier Ha Tpade.

[Ipencrasnenue rpados Ha [1K.

NNk

o

ANTOPUTMBI HAXOXKACHUS KpaTYanImmx myTei Ha rpadax.

_
S

TeopeTnueckas CI0KHOCTh aITOPUTMOB pacKpacku rpados.

—
—

Ocobennoctu pa6OTLI BOJIHOBOI'O aJIrOprUTMa.

[S—
N

OcobeHHOCTH pabOThI JIy4eBbIX alTOPUTMOB.

[S—
(98]

OcobeHHocTy paboThl MApIIPYTHOTO AITOPUTMA.
MapiipyTHBIN aIrOpUTM.

—_
©nok

AJIFOpI/ITMI)I COCTaBJICHHA paCliMCaHUs.

[—
a

3azada 0 KOJOBOM 3aMKE.



17.  OcoOGeHHOCTh AITOPUTMOB PACKPACKH BEPIIHH rpada.
18.  IloHsATuHE OLIEHOYHOM (QPYHKIIHH.

19.  PacmmdpoBka kpunTorpamm.

20. 3agava 0 paJlMOAKTUBHOM IIIape.

21. T'aMUIBTOHOBBII ITUKII.

22.  3amaya KOMMUBOSKEpa.

23.  YwucnoBble XapaKTEPUCTUKU CITyYalHBIX YUCEIL.
24.  Merona cepeauHbl KBaJapaTa.

25.  JIuHEWHBI KOHTPYIHTHBIM METOI.

26.  IlonspHblil MeTOSI.

27. T'unortetndeckas Mojaelb ThIOpHUHTra.

28.  Crpykrypa MamuHsl ThropuHra.

29.  OyHKIHMOHAIBbHBIE TAOIHIIBI U TUATPAMMBL.

30. Kommno3uuus Mamussl TeropuHra.

KpuTepuu oneHHBaHHs YCTHOI'O ONpoca:

® OLEHKA «OMIUYHO» BBICTABISETCA OOYyYaroIleMyCs, €CIM OH OTBETHJ pa3BEepHYTO Ha 00a
3aJJaHHBIX BONPOCOB, AKTUBHO JOMOJHSJ OTBETHl APYIMX OOYYAIOIIMXCA WM 3a1aBall UM
JIOTIOJTHUTEIbHBIE BOIIPOCHI;

®  OIICHKA «XOPOWi0» BBICTABIIACTCS 00YYAIOMIEMYCsl, €CIIM OH OTBETHJI Pa3BEPHYTO HA 00a 3aaHHBIX
BOIPOCOB MJIM OTBETUJI KPATKO HA PsiJl BOIIPOCOB;

®  OIICHKA «V0081em8opuUmenbHo» BBHICTABIACTCS 00yUJaromEeMyCsl, €CJIM OH KPaTKO OTBETWII HA OJHH
U3 JIBYX 3a/1aBa€MbIX BOIIPOCOB WJIM IPOCTO JOTIOJIHSII OTBETHI APYTUX 00yUYaIOLINXCs, 3a/1aBaJl UM
JIOTIOJTHUTEIIHHBIE BOIIPOCHI;
OLIEHKA «Hey006/1emEopumebHoY BbICTABISIETCs 00yJaroleMycs, €Clii OH He CMOT' OTBETUTh
MPaBUJILHO HH Ha OJWMH U3 33JaHHBIX BOIIPOCOB, JINOO HE OTBEYAJI HA BOIPOCHI M HE YYaCTBOBAJ B
ux 00CYKIECHHUU.

KPUTEPUH OLIEHUBAHMS COOPMHUPOBAHHOCTH KOMITETEHIIWM

IINIAHUPYEMBIE PE3VJIBTATBI OBYUEHU A U1 ®OPMUPOBAHIM A KOMIIETEHIIMU U KPUTEPUU UX

OLIEHBAHUA
IInannpyemsbie Kpurtepun oneHnBaHus pPe3yJabTATOB 00YUEHHS
Pe3yabTaThI
o0yueHust
(mokazarenu
JOCTHIKEHUS 1 2 3 4 5

3a8JJaHHOTO YPOBHS
OCBOEHUS
KOMIICTCHITHI )

IIK-2 - CnocobeH nmpoekTupoBaTh HHOOPMALIMOHHBIE CUCTEMBI
[1K-2.2. PazpabaTbiBaeT MO/i€1b HH(GOPMAILIMOHHON CUCTEMBI, B TOM YHCJIE C OIOPOH Ha
COBpPEMEHHBIC 00JIAUHBIE PEIICHUS

3HaTh: He Oparmenrtapusl | OOmue, HO HE Ccopmuposann | ChopmMupoBaHHbIE
- TePMHUHOJIOTH | 3HAET € 3HaHus CTPYKTYpUPOBAaHH | ble, HO CHCTEMaTU3UPOBaH
10 TEOPHH TEPMUHOJIOTUU | bI€ 3HAHUA coJieprkarye HBIE TIPOYHbIE
rpados, Teopuu TpadoB, | TEPMHUHOIOTHH OTJCNbHBIE 3HAHUS
—— NPUHIIMIIOB Teopuu rpados, npoOebl TEPMHUHOJIOTUH
MOCTPOEHUS MPUHIIMIIOB 3HAHUS Teopuu rpados,
MTOCTPOEHUS
MOJ€elb MOCTPOEHUS TEPMUHOJIOTUU | TIPUHIIATIOB
MOJieH MalIHHBI MOJIEJIb MAIIMHBI | TEOpHUH rpadoB, | MOCTPOCHHS
MaIlIHbI Trropunra, 00 Trropunra; o6 PUHIIMIIOB MOJI€JIb MAIIMHEI




Ilnanupyemble

KpuTtepuu onieHuBaHusI Pe3yJJbTATOB 00yUeHHS

JUTS 3a7a4

pe3yJIbTaThl
00yueHust
(mokazarenu
JOCTYKCHHUS 1 2 3 4 5
3a/1aHHOT'O YPOBHS
OCBOEHHMs
KOMIICTCHITUH )
TrropuHra; 0COOCHHOCTSIX 0COOCHHOCTSIX MOCTPOCHUS Triopunra; 00
- OCHOBBI 3a1a4 3a7a4 JUCKPETHOU | MOJeNb 0COOCHHOCTSX
MOJIETTHPOBAHH JIUCKPETHOU ONTUMU3ALINH, MalIuHbI 3a/1a4 AUCKPETHOU
g ONTUMH3AIIMY, | METO/a BETBEH U Trropunra; 00 ONTHUMH3AIINY,
METO/Ia BETBEl | rpaHMUIl 0COOCHHOCTSIX METOJa BETBEH U
HCII0JIb30BaHU W TpAHHII saau rpaHmII
M JIMCKPETHOM
reHepaTopoB ONTUMHU3AIINH,
CITy9JaitHBIX METO/1a BETBEH
YHUCell 1 I'PaHHULL
- 0COOCHHOCTH
3a1a4
JTUCKPETHOU
ONTUMU3ALUU,
METOJIa BETBEH
U TpaHULL;
Ymern: He YactuuHo B nenom B nenom VYceneuno
- MOJEJINPOBAaTh | YMEET | OCBOCHHBIE OCBOEHHBIE, HO He | cpopMHpOBaHH | cOPMHpPOBAHHEIE,
¥ pemarhb yMEHUS MOAKPETUIIEMBIE bIe U CaMOCTOSATEIHHO U
MapLpyTHBIE MOJEIUPOBATh | 3HAHUSIMU U CaMOCTOSATEIBFHO | OCO3HAHHO
3ANIAMH, ATy U pelaTh CaMOCTOSTEJILHOCT | BBIIIOJIHSIEMBIC, | BBIITOJIHSIEMbIC
MapHIpyTHBIC BIO BBIITOTHCHHS HO HE BCeTrIa YMEHUS
KOMMHBOACP 3aauy, 3a7a4y | yMEHUs HMHTEJICKTYaJbH | MOACIUPOBATH U
an KOMMHUBOSDKEpPA | MOACIUPOBATH U 0 peuarb
COCTaBJICHHA U COCTaBJIEHUS pemars 000CHOBaHHBIC MapHIpyTHBIE
pacnucaHus; pacrucaHus; MapIIpyTHBIC yMEHUs 3a/1a4uu, 33729y
- BHIOWpATH U yMEHUs 3a1ayy, 3a71a4y MOJEIUPOBATh U | KOMMHUBOSDKEPA U
060CHOBLIBATE BEIOWpATh U KOMMHMBOSKEpPA U | pelIaTh COCTAaBJICHUS
- 000CHOBBIBaTh | COCTABJICHUS MapuipyTHBIC pacrucaHus;
BRIop BEIOpaHHBIHI pacrucaHus; 3a/1aud, 3a7a9y | YMCHUsI BEIOMPATh
anroput™M AITOPUTM yMEHHsI BBIOHpaTh | KOMMHBOSDKEpa | U OOOCHOBBIBATh
penieHus peLIeHus 1 000CHOBBIBATH U COCTABJICHHUS BBIOpaHHBII
3a1a4u 3aauu BBIOpaHHBIN pacrucaHus; AITOPUTM PEIICHUS
JUCKPETHOM JIUCKPETHOU aNTOPUTM yMEHUs 3a/1a4u AUCKPETHOU
ONTUMHU3AIIKL; ONTUMU3ALUU pelieHus 3a1a4n BEIOWpATh U ONTUMU3ALUU
JIUCKPETHOMN 000CHOBBIBATh
ONTUMU3ALUU BEIOpaHHBIH
AITOPUTM
perieHus
3a/1a4u
JTUCKPETHOU
ONTUMU3ALUU
Baagers: He ®parmeHTapHo | B nemom CdopmupoBanH | YcnemHo
- HaBBIKAMU Bianeet| CopMupoBaHH | cOPMUPOBAHHBIE, | BIE, HO HE c(hopMUpPOBaHHBIE,
OUCKa bI€ HABBIKU HO BBINOJNHIEMbIE | YCTOWYUBEIE B YCTOWYUBEIE,
HeCTAH/IAPTHBI MIPUMEHEHUS Ha DJICMEHTAPHOM | CIIOKHBIX TEXHOJIOTHYECKU
X pemmemHnii 3BPUCTUYECKUX | YPOBHE HABBIKU CUTYaIHIX rPaMOTHO
aJITOPUTMOB MPUMEHEHUS HaBBIKU BBITIOJIHSIEMBIE




Ilnanupyemble KpuTtepuu onieHuBaHusI Pe3yJJbTATOB 00yUeHHS

Pe3yabTaThl

00yueHust
(mokazarenu
JIOCTHKECHUS 1 2 3 4 5
3a/IaHHOTO YPOBHS
OCBOCHHUS
KOMIIETEHIIHIA)
JUCKPETHOM JUIS peLIeHUs 9BPUCTUYECKUX IIPUMEHEHUSI HaBBIKU
ONITUMM3ALIUH; 3a71a4 AITOPUTMOB IS OBPUCTUYECKUX | IPUMEHEHHUS
- HABEIKAMHA npodeccroHanh | pemeHus 3aaad AJITOPUTMOB 1711 | O9BPUCTUYECKUX
NpUMEHeH s HOM 1}p0¢)eCCI/IOHaﬂbHO peuieHus 3a1a4y | aJroOpUTMOB 1A
OBPUCTHYECKH JEATEIIBHOCTH U | U AEATEIbHOCTH U Hp(j(l)eCCI/IOHaHL peulenus 3agay 5
X aTOPUTMOB IIOMCKa TIOMCKa HOM poecCuOHaTBHON
I pelieHus HeCTaHH?pTHLIX HeCTaH)Z[ElpTHLIX JEATEIIbHOCTU U | JESATEIbHOCTH U
3amaq peleHuu JuIs peleHuu Juis 3 IIOMCKa [OMCKa
npodeccronan 3a7a4 } 3aJ1a4 JUCKPETHOU HeCTaHL[iipTHLIX HeCTaH,I[?pTHLIX
LHOM JIUCKPETHOU ONTUMM3ALIUNA peneHun Ui peleHun uid 3a1a4
eSTENbHOCTIL ONTUMU3ALIUA 3a1ay § JUCKPETHOU
JUCKPETHOU ONTUMU3ALUN
ONTUMM3ALIMHA

KPUTEPUU OLUEHKU PE3VJIbTATOB ObYYEHN A 110 AMCHUITJIMHE

B xozme mnpomMexyTOYHOM arTecTallMiM TIEpeBOJl pPe3yJbTaToOB pabOThl  00yYarOIIUXCS
(pe3yNbTaToOB TEKYIIEro KOHTPOJISA) B CUCTEMY OLIEHKHM 3HAHMH OCYIIECTBISETCS C OpUEHTalued Ha
KPUTEPHHU OLIEHUBAHHS C(HOPMUPOBAHHOCTU KOMIIETEHIIMNA CIIEAYIOUIMM 00pa3oM:

OlleHKAa «3a4YTEeHO0» BBICTABISETCS OOydaroleMycs, KOTOpPbIM NpU OTBETE HA TEOPETHUYECKUU
BOIPOC MPOJEMOHCTPUPOBAT TIIIyOOKHE, CHCTEMaTU3UPOBAHHbIE W NPOYHbIE 3HaHUS (B
COOTBETCTBUM C KPUTEPUSAMH CHOPMHUPOBAHHOCTU KOMIIETEHIMI), JIOTHUMHO M OOOCHOBAaHHO
u3jaraeT MaTepua, ObICTPO OPUEHTHPYETCS B IOTOJIHUTENBHBIX BOIPOCAX U JAET MOJIHBIE OTBETHI,
00yyaroImuiicsl BBITIOJIHUI BCE NMPAKTUUYECKUE 3aJJaHUsl HAa OLEHKY HE HIDKE «YyJIOBJICTBOPUTEIBHO,
B paboTe MNpPOAEMOHCTPUPOBAT YCTOWYMBBIE HABBIKM PAOOTHI M MPUMEHEHHs] 3BPUCTUYECKHUX
QITOPUTMOB JUIS PEUIeHUs 3aAad NMPO(eCCHOHAIBHOW AEATENbHOCTH M TMOUCKAa HECTaHAAPTHBIX
pelIeHu 1 3a1a4 AUCKPETHOM ONTUMHU3ALUY;
oOyyaromuiicss y4acTBOBajl BO BCEX BUAAX TEKYIIETO KOHTPOJISA U MOIyYall 10 HUM Oaljibl HE HUXKE
«YIIOBJIETBOPHUTEIILHOY.

Bce BbllIenepeyncIeHHOE CBUAETENBCTBYET 00 OCBOEHMM TEOPETHYECKOro MaTepualia

JUCHUITIIIMHBI 1 (bOpMI/IpOBaHI/II/I 3aINIAaHUPOBAHHBIX KOMHGTGHHHﬁ.

OlIEHKA «He 3a4YTeHO0)» BBHICTABISIETCS 00ydyaromeMycs, KOTOPbIii He BBINOJHWI B MTOJTHOM 00bEeMe

BCE€ IIPAKTHUYECKUE 3aJJaHUS;

- TpU OTBETE Ha TEOPETHYECKUH BOIPOC OBLIO MPOJEMOHCTPUPOBAHO HE3HAHUE 3HAYUTEILHOTO
o0bemMa Mmarepuana, OTCYTCTBHE CTPOMHOIO U JIOTMYHO BBICTPOEHHOTO OTBETa, 3aTpyJHEHUE B
yHOTpeOJeHNH TEPMHMHOB W IPUBEJEHUU IPUMEPOB, HEYMEHHUE BBIJCIUTH IJIABHOE, CHENaTh
BBIBOIbI 1 0000IIEHHNs, HECTOCOOHOCTh OTBEYATh Ha JIOTOJHUTEIbHBIE BOIIPOCHI;

- TPaKTHYECKOE 3a/JaHUE BBHIMOJIHEHO CO 3HAYUTENIBHBIMU  OTKJIOHEHUSMH OT TpeOoBaHMM, ¢

rpyObIMH OIIMOKAMHU M MHOXKECTBOM 3aMEYaHUN, O00ydarolIuiicss MpoAeMOHCTPHPOBAT YAaCTHUHO



c(opMUpOBAHHBIE HABBIKM PAOOTHl M MPUMEHEHMs] SBPUCTHUECKUX alTOPUTMOB U IOUCKa
HECTaHJIaPTHBIX PEIICHUHN A 3a]a4 JUCKPETHON ONTUMHU3ALINN;
Bce BblIenepeuncieHHOe MOATBEPKIAET YACTUYHOE OCBOCHHME TEOPETUYECKOro MaTepuana,
HeC(OPMUPOBAHHOCTH HEOOXOIMMBIX YMEHU, HABBIKOB U KOMITETEHITHIA.



5. JIMCT COI'”TACOBAHMUA

CocraBumi:

B.H. Mapu3suna, k.11.H.

3aBenyronuii kadeapoit

H.b.Ctpekanosa, A.11.H., JOLUEHT

3aBenyromuii BeITycKarolei kadeapoit

H.Bb.Ctpexkanosa, 1.11.H., TOLEHT
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