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1. IEPEYEHb KOMIIETEHIIMMA W 3TAIIbI UX ®OPMHPOBAHHSA B IPOILIECCE
OBYYEHMUA 110 JUCHUIIJIMHE

OneHounsle Marepuaibl (cpeiactBa) cdopmupoBansl B coorBerctBun ¢ ®I'OC BO -
OaxanaBpuaT 1o HanpasieHuto 1noarotoBku 09.03.03 «IlpuknaaHas MHPOPMATHKAY, YTBEPKIACHHBIN
npukazoM MuHuctepcTBa obpasoBanus U Hayku Poccuiickoit denepaunu ot 19.09.2017 Ne 922 (c
W3MEHEHUsSIMH ¥ JomoiaHeHusiMu oT 26.11.2020, 08.02.2021). B cooTBercTBHM ¢ MaTpuliiei
KOMIIETCHIIM ~ OCHOBHOM  mpodeccuoHanbHOM  oOpa3oBaTenbHOM  mporpammbl  «lIpukinagHas
nHpopmaTuka B I1M(POBON HSKOHOMHUKE» (YypOBEeHb OakajaBpuara) B IMpoIlecCE OOydYeHHS I10
TUCIUIUINHE «DBPUCTUYECKHUE AITOPUTMBI AUCKPETHOW ONTUMHU3ALUNY» MPOUCXOIUT (HOPMUPOBAHHE
3aKpeIUIEHHBIX 32 JUCHMIUIMHOM KommeTeHIMH oOydaromuxcsa. OneHka c(hOpMUPOBAHHOCTU
KOMIIETEHIIMHA Ha KakKJOM dTare oOyueHHs NMPOUCXOAUT Yepe3 OLEHKY IJIaHUPYEMBIX pe3yJIbTaToB
00y4YeHHs 10 JUCUUIUIMHE (3HAHUH, YMEHUH, HABBIKOB).

JTansl
Hudp
HNuauxaropsl IL1anupyemble (opmupoBanus
KOMIIETeHIIMH OueHounble
JOCTHKEHUA pe3yabTaThl 00y4eHHus KOMIIETCHIIUH
HaumenoBanue . cpencrea
KOMIIeTeHII M A 10 JMCUMILINHE (cemecTphbI U
KOMIIETeHIIMH
TeMbl)
3HaTh: Tewma 1. Beenenue YCTHBII OIIPOC
- TEPMHMHOJIOTHIO TEOPHH | B DBPUCTUYECKUE | II0 Temam 1-5
Fpa(bOB, NIPAHIATIBI AJITOPUTMBI BBITIOJTHCHUEC
OCTPOEHHs MOJIENH Tema 2. MIPaKTUYECKUX
. Ucnonb3oBanue pabot no
MaiuHbl ThIOpHHTa;
SBPUCTUYECKUX TeMaM 1-5
- OCHOBBRI aJIrOPUTMOB
MOJICJIMPOBAHUS C Tema 3. Meton
HCIIOJIb30BAaHUEM BeTBEeU U paHHUIL
TeHepaTopoB Tema 4.
CIIy4YalHBIX YK CEN Mopnenuposanue ¢
MK-2.2. - 0COOEHHOCTH 33124 HCIOIE30BaHNEM
. TeHEepaTopOB
Pa3pabarbiBaer JNCKPETHOI paTop
CJIY4YauHBIX YHUCEJI
MOJZCJIb ONTUMHU3ALAN, METOAA

Tema 5. Mamuna
MK-2 Cnocoben HH(pOpMALHOHH BETBEH M I'DAHHII; Teropunra

IIPOEKTHPOBATH O CHCTEMBI, B | Yymern:
uadopmarronnsie | TOM YHCIIC C - MOJCTHPOBATH U
CHCTEMBI OIopoi Ha penath MapIIpyTHbIC
COBpPEMEHHBIC 3a1a4H, 33124y
obaubie KOMMHBOSIKEPA U
peeHIA COCTAaBIICHUS
pacIicaHus;

- BbIOMpATH U
000CHOBBIBATh
BBIOpAHHBIN alTOPUTM
peleHns 3aaa4n
JIUCKPETHOU
ONITUMHU3ALUH;

Baagern:
- HaBBIKaMH ITOKMCKa

HECTaHAAPTHBIX




peuieHuit s 3aaa4y
JUCKPETHOU
ONTUMU3AIUY;

- HaBBIKAMHU
PUMEHEHHUSI
IBPUCTUYECKUX
ANTOPUTMOB ISt
peueHus 3agay
PO eCCHOHATTEHOM
JEeSITeTLHOCTH.

2. OIHEHOYHBIE MATEPHAJIbI (CPEACTBA) JIsd TEKYIIEI'O KOHTPOJIA H
OIIEHKM 3HAHWH, YMEHHI, HABBIKOB, OBECIIEYUBAIOIIINX ®OPMUPOBAHMUSI
KOMIIETEHIIU B TPOIIECCE OBYYEHUS IO JUCIATIIMHE

YcTHBIE ONIPOCHI

IIpumepHnule onpocel 01 npogedeHUs YCMHO20 0Npoca
no meme «Bsedenue 6 sgpucmuueckue areopummsiy

[TonsTie anroput™a u ero 3PPEeKTUBHOCTD.

Bunas! GyHKINMM CIIOKHOCTH alTOPUTMOB.

AHanu3 QyHKIUH CIO0KHOCTH IO MPOrpamMme.

TeopeTtnueckas u npakTHueckast QyHKIUU CIOKHOCTH.

[TonsTHe pexypcuu u urepaunu. Buael 00xoaa OMHAPHBIX JEPEBBEB.
Tepmunonorus Teopuun rpados.

Hukiner Ha Tpade.

[IpencraBnenue rpagos Ha [IK.

A A o e

ANTOpUTMBI HaXO0XKIEHUs KpaTJyalIIuX myTel Ha rpagax.

Kputepun oneHuBaHus YCTHOTO OMpoca:

® OIlICHKA «OMJIUYHO» BBICTABISIETCS OOY4YaIOUIEMYyCs, €CJIM OH OTBETHJI Pa3BEPHYTO HA OJUH U3
3aJJaHHBIX BOIPOCOB, AKTHBHO JOIOJHSJ OTBETHI APYTUX OOYYAIOIIMXCS WM 3a7aBajl UM
JIOTIOJTHUTEIbHBIC BOIPOCHI;

® OIICHKA «XOpouio» BBICTABISETCS OOYYArOMIeMYCs, €CJIM OH OTBETWJI Pa3BEPHYTO HA OJWH W3
3aJIaHHBIX BOMPOCOB MJIM OTBETHII KPATKO HA PSiI BOIIPOCOB;

®  OIICHKA «Y0081emeopumeibHoy BBICTABISICTCS 00YUYaIOMIeMyCsl, €CITM OH KPAaTKO OTBETHII HA OJMH
U3 3a/1aBa€MbIX BOIIPOCOB HJIM MPOCTO JOMOJHSUI OTBETHI APYTHUX OOYYAIOUIMXCS, 3a7aBall UM
JIOTIOJTHATETHHBIE BOTIPOCHI;

® OIlICHKA «HeYyO0081emeopumenbHo» BBICTABIACTCS OOYyYaloOlMIEeMyCsl, €CIi OH HE CMOT OTBETHTh
MPaBWJIBHO Ha 3aJaHHBIA BOMPOC, JTUOO HE OTBEYaJl HAa BOIPOCHI M HE YYacTBOBAI B HUX
00CyXICHUH.

IIpumepHnule onpocel 01 npogedeHUs YCMHO20 0Npoca
no meme «¥cnonvzoeanue 286pucmudecKux ai2opummosy

1. Teoperuueckas CIOKHOCTb aJITOPUTMOB PacKpacku rpados.
2. OcobenHocTy pabOTHI BOJHOBOIO aIrOpPUTMA.



Ocob6eHHOCTH PabOTHI JIYYEBBIX aJITOPUTMOB.
OcoOenHocTH pabOTHl MAPUIPYTHOTO aJITOPUTMA.
MapuipyTHBIN alITOPUTM.

AJNTOPUTMBI COCTABJICHUS PACITHCAHUS.

3aaya 0 KOJI0BOM 3aMKe.

© NN kW

Oco0eHHOCTh aITOPUTMOB PACKPaCKH BEPIIHH rpada.

Kpurtepun oneHnBaHHus YCTHOI'O OIIpOca:
OLIEHKA «OM.JIUYHOY» BBICTABISIETCS O0ydYaroleMycs, €CIM OH OTBETWJI Pa3BEpHYTO Ha OJUH W3
3aJaHHBIX BOIIPOCOB, AKTHBHO JOOIIOJHAI OTBETBI APYIrUux 06yqa}0mnxcs[ Wik 3aaaBall UM
JIOTIOJIHUTEIBHBIE BOIIPOCHI;
OLICHKAa «XOpouio» BBICTABIAETCS OO0ydYarolleMycsi, €CIM OH OTBETHJI Pa3BEpHYTO Ha OAUH U3
3aIaHHBIX BOIIPOCOB WJIM OTBETUJI KPATKO Ha Psifi BOIIPOCOB;
OLICHKA «Y00871emeopumenbHo» BbICTABIAETCS 00ydaroleMycsl, €CIM OH KPaTKO OTBETHJI Ha OJIMH
U3 33J]aBa€MbIX BOINPOCOB MJIM IMPOCTO JOIMOJHSJI OTBETHI IPYTHX OOY4YarolIUXcCs, 3aJaBajl UM
JOIMMOJHUTCIIBbHBIC BOIIPOCHI;
OLIEHKA «Hey006/1emE8opumebHoY BbICTABISIETCA 00yJaroIeMycs, €ClId OH He CMOT' OTBETUTh
IMPpaBUJIBHO HA 3aI[aHHI>II\/II BOIIpOC, 100 He OTBeYas Ha BOIIPOCHI 1 HC YUaCTBOBAJ B UX
00CyXIeHUH.

IIpumepHuvie sonpocul 0151 npoederUst yCMHO20 ONpoca
no meme «Memoo eemeeiti u eparuyy»

[TonsiTre oneHoYHOU (HYHKIUU.
PacmmmdpoBka kpunrorpamm.
3ajaya 0 paJuOaKTUBHOM LIape.
I"aMHIIbTOHOBBIN ITHKII.

3ajaua KOMMHBOSDKEpA.

AR e

HpI/IMeHCHI/Ie PA3JIMYHBIX AJITOPUTMOB B 3a4a4€ KOMMUBOSKEPA.

KpuTepuu onieHHBaHUsI YCTHOIO Opoca:
OLICHKA «OMJUYHO» BBICTABIIACTCS OOYYarOIIEMYCsl, €CJIM OH OTBETHJI Pa3BEPHYTO Ha OJMH U3
3aJlaHHBIX BOMPOCOB, AKTUBHO [OMOJHSJI OTBETHl APYIMX OOYYAIONIMXCS WM 3aJaBajl UM
AOMOJHHUTECIIBHBIC BOIIPOCHI;
OIIEHKA «XOpOouio» BBICTABIIAETCS OOydYarOIIEMyCs, €CJIM OH OTBETHJ Pa3BEPHYTO Ha OJIUH W3
3aJaHHBIX BOIIPOCOB WJIM OTBETUII KPATKO Ha PsiJ BOIIPOCOB;
OLIEHKA «)Y006/1emME0pUmeibHo» BbICTABISETCS 00YYaIOMIEeMyCsl, €CIIH OH KPaTKO OTBETHII HAa OJUH
H3 3alaBa€MbIX BOIIPOCOB WK IMPOCTO HOIOJHAI OTBCTBI APYIrUX 06yqa10m1/1xcs1, 3aaBajl UM
JIOTIOJTHUTEIIbHBIEC BOIIPOCHI;
OLICHKA «HeY0081em8opumenbHo» BBICTABISICTCS 00YYalOUIeMyCsl, €CIIM OH HE CMOT OTBETUTh
MPaBUIILHO Ha 3a/IaHHBIA BOMPOC, JTMO0 HE OTBEYas Ha BOMPOCH! M HE y4acTBOBAJ B UX
00CYKICHUH.

IpumepHvie sonpocwl 0151 NPOGeOeHUs YCMHO20 ONPOCa
no meme «Mooenupoganue ¢ UCHONIb308AHUEM 2EHEPAMOPO8 CIYUAUHBIX YUCETL)

1. YwncnoBele XapaKTEPUCTUKH CITyHYAWHBIX YHCEIL.
2. Meton cepenuHbl KBaipara.



3. JIuHEWHBII KOHTPYIHTHBIN METO/.
4. TlonsipHbIA METO.

Kputepun onieHuBaHus1 yCTHOTO ompoca:
OLIEHKA «OMJUYHO» BBICTABIIIETCS OOYYarOImEMyCsl, €CTi OH OTBETWJI Pa3BEPHYTO Ha OIMH W3
3aJlaHHBIX BOIPOCOB, AKTHUBHO JOMOJHSAJ OTBETHl APYTUX OOYYArOMIMXCS WX 3aJaBall UM
AOIOJHHUTEIIBbHBIC BOITPOCHI;
OILIEHKA «XOpouio» BBICTABISETCS OOyYaroleMycsi, eC’I OH OTBETHJI Pa3BEPHYTO HA OAWH W3
3aIaHHBIX BOIIPOCOB HUJIM OTBCTUJI KPAaTKO HaA P BOIIPOCOB;
OLICHKA «V0081emeopumeibHo» BBICTABISIETCS 00Yy4aIoIeMycsl, €CIH OH KPaTKO OTBETHII Ha OJHH
W3 3aJ]aBaeMbIX BOIPOCOB WJIM TPOCTO JOTOJHSUT OTBETHI APYTHX OOYYAOIIMUXCS, 3aTaBal UM
JIOTIOJTHUTETHHBIE BOTIPOCHI;
OLIEHKA «HeYO0081emE80pUmebHOY BBICTABISIETCS 00yJaroIeMycsl, €CIIi OH He CMOT OTBETUTh
MPABWJIBHO Ha 33/IaHHBIN BOIIPOC, INOO HE OTBEYAT HAa BOMPOCH U HE Y4aCTBOBAJ B HX
00CyXICHUH.

IlpumepHvle sonpocul 0151 npoedeHUst yCMHO20 ONpoca
no meme « Mawunwl Toropunear

I'mnorernueckas monens TrrOpUHTa.
CrpykTypa MammHsl TrlOpUHTa.
@OyHKIIMOHAIbHBIEC TaOIHIIBI U JUATPAMMBI.
[Ipumeps! 3anucH aNropuTMOB.

IS

Komno3unusa mamunael TeropuHra.

KpuTtepuu oneHnBaHusi yCTHOTO ONMpoca:
OLICHKA «OM.IUYHO» BBICTABISIETCS OOYyYaroImeMyCsi, €CIM OH OTBETWJI Pa3BEpPHYTO HA OIUH W3
3aJJaHHBIX BOIPOCOB, AKTHBHO JOMOJHSUI OTBETHI JAPYTHMX OOYYAIOUIMXCS WM 3aJaBajl UM
JOIMMOJIHUTCIIBHBIC BOIIPOCHI;
OILICHKA «XOpOouio» BBICTABISETCS OOydYalolmIeMycsi, €CTM OH OTBETWJI Pa3BEPHYTO Ha OJIWH U3
3aIaHHBIX BOIIPOCOB HUJIM OTBCTUJI KPAaTKO Ha Pl BOIIPOCOB;
OLICHKA «V006/1emME0puUniesbHoy BBICTABISICTCS 00yJYaromeMycs, €ClId OH KPaTKo OTBETHII Ha OJHMH
N3 3aJaBaCMbIX BOIIPOCOB HJIM MPOCTO MOOIIOJIHAJ OTBCTHI APYTHUX 06yan0H11/1xcs1, 3alaBajl UM
JIOTIOJTHUTEIIHHBIE BOIIPOCHI;
OLICHKA «Hey006/1emE8opUumebHoY BbICTABISIETCA 00yUaroeMycs, €ClId OH He CMOT' OTBETUTh
NPaBWIBHO HA 3aJ[aHHBIA BOTIPOC, JIMOO HE OTBEYAIl HA BOIPOCHI M HE Y4aCTBOBAJ B HX
00CyXICHUHU.

IIpakTn4eckue 3a1aHus

Hpaxmuuecme 3a0anue no meme «Bsedenue 6 dspucmudecKue aizcopummaol»

3amanue:

1. Onpenenuts KOIUYIECTBO IPAHEH CIIEAYIOMIETO
rpada:



2. Omnpenenuts, Kakoi U3 yKa3zaHHBIX TpadoB ABIIsAETCS peanu3aimeii opueHtupoanHoro rpada R(V,E) ¢
MHOxecTBoM BepunH V={1,2.3.4} u ciuckom ayr E={(4,1), (3,4), (1,2), (1,3)}

3) 4)

3. Hapucyiite HeopruenTHpOBaHHBIN rpad G ¢ MHOXKeECTBOM BepiinH X={a, b, ¢, d, € } ¥ MHOKECTBOM
pedep U={(a, b), (a, e), (b, ¢), (b, d), (c, e), (d, €)}. Bemmumure ero MaTpuIly CMEXHOCTH.

Kpurepun onenuBanus:

® OIICHKA «OMJUYHOY» BBICTABIACTCS CTYJEHTY, KOTOPBIA MPOJEMOHCTPHUPOBAT BBHICOKUI YPOBEHD
OCBOCHHS yU4EOHOTO MaTepHaa; MPaBUIbHO BBITOIHWI MPAKTUIECKOE 3a/IaHUE B TIOJTHOM 00BEME;
MIPOJIEMOHCTPUPOBAT BBICOKHN YPOBEHb YMEHHUS HCIONB30BaTh TEOPETUYECKHE 3HAHUS TPHU
BBITIOJIHEHUH TPAKTUYECKUX 337a4; MOHUMAET CBsI3b MEXIY Ppa3IMYHBIMH MaTeMaTHYECKUMHU
00BEKTaMU; CHOCOOCH BBISBHTH MPUYMHHO-CICACTBCHHBIC CBS3HM IMPHU DPEIICHUHM 3a7ad; yMEeT
oopMIIATh Pe3yIbTATHI BBHIMIOJHEHUS MPAKTHUYECKOTO 3aJaHHsi B COOTBETCTBUU C IPaBHJIAMH
o OpMIICHHUST OTUETHBIX PadoT.

®  OIIEHKA «XOPOUL0» BBICTABIICTCS CTYACHTY, KOTOPBI 3HACT OCHOBHBIC ONPE/ICIICHUSI U TIOHSTHS,
HEO0OXOUMBIE JIJISl BBITIOJHEHUS MPAKTUYECKOTO 3aJaHMsl; MPABUIILHO PEIIaeT TUIIOBBIC 33/1a4H,
HO JIOIYCKaeT HETOYHOCTH B XOJIC PEIICHHS; BOCIIPOU3BOIUT OCHOBHBIE MaTeMaTH4eCKue (haKThbr,
yMeeT rpaduuecky WUTIOCTPUPOBATH 33a4y; OIEHUBAThH JOCTOBEPHOCTD MOIYYEHHOTO PEIICHHUS.

® OIEHKA «Y0081emME8OPUNeNbHO» BBICTABISICTCS CTYACHTY, KOTOPBIH yMEET pellaTh THIIOBBIC
3ala4il [0 MPEJIOKEHHBIM METO/JaM M alropuTMaM, HO JOMYCKAeT OMIMOKH MpU pPElICHHH,
yMeeT paclio3HaBaTh MaTEMaTHYECKHE OOBEKTHI; OOBSCHSIET OCHOBHBIC TEPMHHBI, TOHSTHSA,
OTIpeICTICHUS Pa3/ieJIOB SBPUCTHUECKUX AITOPUTMOB JTUCKPETHON ONTUMHU3ALINY.

® OIEHKA «HEey0081emBOPUMENIbHOY» BBICTABISACTCS CTYACHTY, €CIIM OH HE TPAaBWIBHO BBITOIHUII
MPAKTUYECKOE 3aJlaHue; JOMyCKaeT OMmHMOKH B (HOPMYIHPOBKE OMNPEICICHUA | TPaBHII,
WCKaXKAIOIIUEe HX CMBICH; OCCIOpsSIOYHO M HEYBEPEHHO H3JIaraeT MarepHai; JIEMOHCTPUPYET
TaKWe HEJOCTATKU B TIOJTOTOBKE, KOTOPBIC SBISIOTCS CEPHE3HBIM MPEMATCTBUEM K YCIEITHOMY
OBJIQ/ICHUIO TIOCJICAYIOUIIM MaTEPHATIOM.

HpaxmuquKoe sa0anue no meme «Mcnonvzosanue IBPUCMUUECKUX ATlcOPUMMOE»

3amanue: Vcmonb3ys mpenocTaBlieHHbIC (YHKIMH, PEATH3yWTe alTOPHTM 3BPUCTUYCCKOTO
MIOMCKa METOZOM TOJbeMa Ha XOJM Ha BBHIOPAHHOM (PYHKIIMOHAJIBHOM SI3BIKE MPOTPAaMMHPOBAHUS.
[IpoTtectupyiite paboTy peasTu30BaHHOTO AITOPHUTMA BPUCTHYECKOTO TOMCKAa METOJOM IMOIbeMa Ha
XOJIM.

[Tpon3Bo/is MOUCK METOIOM TIOIEMa Ha XOJIM, MBI JIBUTAEMCS TI0 JICPEBY aHAJIOTUIHO TTOUCKY
B TIyOHHY, 32 UCKJIFOYEHUEM TOTO, YTO BEIOOP PACHIMPSIEMOTrO y3J1a IPO- U3BOJUTCS HA OCHOBE
HEKOTOPOU IBPUCTHYECKOM OIEHKH OCTABIIETOCS MMYTH J0 IeNH. YeM JIydie 3BpUCTHICCKas OLCHKA,
TeM BbIIIe 3P (HEKTUBHOCTH TTOKCKA.

JIJis pacCMOTPEHHOM BBIIIE 33/1a4U OI[CHKOW OCTaBIIETOCS ITyTH MOXKET CITY>KUTh PACCTOSTHHC
70 TeNeBOro ropoja (pucyHok 1). DTO paccTosHUE 3amepsieTcs Mo NpsIMOi JUHHH (OOBIYHO
UCTIONB3YIOT (pa3y as-the-crow-flies — «kak BOPOHA JICTHT»). 3aMETHM, YTO OHO BCET/Ia MECHBIIE
PEaTbHOTO MyTH, KOTOPBI HA0 MPOJIENIATh.
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Pucynok 1 — Jlucranuus Mexay ropoaamu

ANTOpUTM NOMCKA CIEAYIOLIHI:

Co3math OJHORJIEMEHTHYIO OuYepeilb, BKJIIOYAIONIYI0 B Ce0s TyTh HYJEBOW JUIMHBI,
COOTBETCTBYIOILLUI KOPHEBOMY Y31y .
[Toka nepBblit (TOJIOBHOM) yTh B OYepeN HE 3aKaHYMBAETCS LIEJIbI0, WIIM MTOKa OYepeb He MyCTa,
IOBTOPATb.
VY 1anuTh roJ0BHOU ITyTh U3 OYEPEIN.
Co3natb HOBbBIE TyTH, PACHIUPSIS JAHHBIN MTYTh.
VY anuth U3 HOBBIX ITyTEN BCE IUKIMYECKHUE.
OtcopTupoBaTh HOBbIE MYTU 1O HBPUCTUYECKON OLIEHKE (YaCTUYHBIA NyTh, WMEIOIINI
HAaMMEHBIIIEE PACCTOSIHUE OT KOHEYHOTO MyHKTAa MyTH J0 LEJIEBOro MyHKTAa, TOJHKEH OKa3aThCs B
roJIOBE).
J106aBUTH HOBBIC ITyTH B TOJIOBY OYEPEIH.
Ecnu neneBoii myTh HalifieH, TOKa3aTh €ro, MHaYe COOOLIUTH O HeyJaue MOKCKa.

[Ipouecc moucka METOAOM MOABEMA HAa XOJIM WJUIHOCTPUPYET NPUMEpP, NMPUBEACHHBIA Ha

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

Pucynok 2 — Ilpumep noucka MeTo0oM MoabemMa Ha X0JIM



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»

Curyammonnas 3amada: OO0 «Monoko 3aypanbs» OCYLIECTBISET MOCTaBKY COOCTBEHHOM
MPOTyKIIUH, 00IIIee KOJIMYECTBO MyHKTOB 19, HEOOX0IMMO PEIIUTh 3a7a9y KOMMHBOSDKEpa JIJIsl OTBETA
Ha BOIPOC SIBISICTCS JIM TPUHATHIA HA MPEANPUATHU MapUIpyT ONTHUMalbHBIM. OOywaromemycs
HEO0OXOMMO BBITIOJTHUTH MOCIEA0BATEIIFHO HUKEIIPEACTABICHHBIC JCHCTBHUS.

[lepBoouepennoii 3agaueii 1I0O0TO MPEANPUATHS SBISETCS MOUCK PE3EPBOB CHIDKEHUS 3aTpaT
HAa  OCYIIECTBISIEMYIO  JEATEIbHOCTh M KakK  CJEACTBHME  TOBBINICHHE  COOCTBEHHOM
KOHKYPEHTOCTIOCOOHOCTH ¥ PEHTA0enbHOCTH. B COBpEMEHHBIX YCIOBHUAX IMOUCK TAaKUX pPE3epPBOB
CTPOMUTCS HAa OCHOBE JIOTUCTUYECKOTO MOJX0/1a, UTO CBSA3AHO C PACIIMPEHUEM COAECPKaHUS JIOTUCTUKH,
IpeBpalaronieiics U3 BCIOMOTaTeIbHOTO dJIeMEHTa, 00eCIEeUNBAIOIIETO PEATH3aUI0 X031 CTBEHHBIX
MPOIIECCOB, B BAKHBI HHCTPYMEHT OPTraHU3ALMU U BEICHUS XO3SIMCTBEHHOMN AesATeNbHOCTH. [Ipu aTOM
OJHUM U3 IPUOPUTETHBIX HANPABICHUW COBEPLICHCTBOBAHUSA C TOYKH 3PEHUSA JIOTHCTHYECKOTO
MOJXO0/a SIBIISIETCS ONTHUMH3ALMS TIEPEBO30K. DTO CBSA3aHO B TMEPBYIO OuYepedb CO CTPYKTYpOil
JIOTUCTHUYECKUX 3aTpaT, 3HAUUTENbHYIO J0MI0 B KOTOphiX (20-40% wu Oosiee) cOCTaBISIOT WMEHHO
pacxoapl Ha TPAHCIIOPTHYIO COCTABJISIOIYIO.

CyliecTByIOT pa3iuyHble TEOPETHUECKUE AJITOPUTMbI ONTHUMHU3ALMHM TAKUX 3aTPAaT, HO OHHU
JIOBOJILHO TPYJOEMKHU M JIOJTOBPEMEHHBI, @ COBPEMEHHBI YPOBEHb Pa3BUTUA TEXHUKU U TEXHOJIOTUH
OTKpPBIBAET HOBBIE BO3MOKHOCTH PELICHUS Pa3IM4YHOro pojaa 3anad. [loaTomy Mbl ipeiaraeM permTh
3a/la4y CTpPAHCTBYIOIIETO0 TOproBua, uiau koMmmusosbkepa (3K) mocpencTtBoM HCIONIb30BaHUS
nporpammel LibreOffice Calc. 3amaya xoMMHBOSDKEpa 3aKIIOYaeTCsl B HAXOXKJIEHUU ONTHMAIbHOTO
MapuIpyTa, KOTOPBIA MPOXOJUT Yepe3 BCE yKa3aHHBIC IMyHKTHI (TOpoaa) XoTs Obl IO OJHOMY pasy ¢
MOCTIEAYIOIUM BO3BPAILLIEHUEM B MCXOJHBIN MYHKT (ropona). B ycrnoBusix 3amaun 3amaiorcs KpuTepui
ONTUMAJIBHOCTH MapuipyTa (KpaTyalliui, JemeBbldi M T.I.) U COOTBETCTBYIOIIME MATPHUIIBI
paccTosIHUM, CTOMMOCTH U T.H. 3aJlayy CTPaHCTBYIOIIETr0 TOproBua Hayainu uzydats enie B X VIII Beke
matematuk u3 Mpnanauu cap Yunesam P. amuneron un Oputanckuii marematuk Tomac I1. Kupkmas.
Cunraercs, yto o0mas QGopMyIupoBKa 3aJaud KOMMHBOsDKEpa BIepBble ObUta u3yueHa Kapiom
Menrepom B Bene u I'apBape. [1o3xe npobiiema nccienoBaiach XacciaepoM, YUTHU 1 MeppriiiioMm B
[IpuHcToHE. 3a MHOTHE T'OJIBI HUCCIEOBAaHUI ObLIO MPEIOKEHO MHOXKECTBO BapuaHTOB pemeHus 3K,
CpeaH KOTOPBIX BBIJCISIOT: aJITOPUTM IMOJTHOTO Tiepedopa, METO BETBEH U I'PaHMUIl, METOJ] BKIIFOUCHHS
nansHero, BV-meron, renermyeckuil anroput™m, «CuctemMa MypaBbeB» M HEKOTOpblEe apyrue [S].



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

OmnpeneneHHe TIEP EMEHHBIX - X“ ]
Cocrasienne reneBoH QyHKIHH Jina OpenOffice Calc nenepas GpyHxmsa
. =SUMPRODUCT(C_:X.. i
F(x) = X, Z}-1 Gy Xy — min (Ci:X;)—min
OTnHcaHHE OTpaHHYeHHH ] 1 X, - Gyaesst 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 KasKAOoTro crojabna ]
(BXOOHT B KaXABIH MyHKT 1 pasz)
413 2 X~=1 a1s KaxkJI0H CTp OKH ]
L (BBEIXOJHT H3 KaJ0r0 MyHKTa 1 pa3s)
-
421 BBOa XOTIOTHHTEILHEIX
% L nepeMeHHbIX U
EJ 3aMKHYTOCTL MapIIpyTa H -~
OTCYTICTEHE NeTelb Aidi 3azanue orpanmdenus U; — Uj +
nXg=n—1,tae U U; —
NP OH3BOJIbHEIC BEMIECTBEHHBIS
9 3HAYEHHA
G‘ 3 PaccToAnne MeXKIY MyHKTAMH, JTA KOTOPBIX BRIMOTHASICA paBeHCTBO X=X, He
YIHTBIBASTCA TIPH MTOHCKE ONITHMAIBHOTO pemeHna. CaenosaTenbHo, 114 Xi=X;
HeOOXOAHMO 3a7aTh YHCIA 3HAYHTIBRHO NP €BBINAKOIIHE caMoe 6OabIIoe H3
PaccTOAHHA (LeH) MeXKIAY MyHKTAaMH B 3aJa4e

OpraHA3anHg JaHHBIX Ha THCTe OpenOffice Calc J

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

HO.’IY‘IEHHE OINTHMATBHOTO pelmeHHsd ]

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.

B | c | o | e | F]e] o] Q] R] S| T
Martpuua paccroanui Cij l

2 | MyHktel | N1 N2 N3 N4 N5 N14 N15 N16 N17 N18 N19
3 N1 999 7,63 8 7,06 7,1 5,91 7,18 73 7,49 5,92 7,15
4 N2 7,63 999 0,31 19 1,33 3,12 0,78 0,87 1;43 2,42 1,83
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 14 999 1,43 2,73 0,57 1,67 1,33 2,03 1,98
7 N5 7,1 1,33 0,65 1,43 999 2,76 0,44 1,11 0,39 2,07 0,72
8 N6 8,46 1,28 1,59 1,86 2,33 4,12 1,96 1,36 243 3,43 3,37
9 N7 8,52 1,34 1,66 1,42 2,4 4,19 1,85 1,93 2,8 3 23
10 N8 7,95 0,78 1,09 0,51 1,83 3,62 1,28 1,36 2,23 2,93 2,33
11 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 11 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 2,44 3,3 7 3,95
15 N13 7,45 0,38 0,89 1,35 1,12 2,31 0,96 1,35 1,72 2,21 2,37
16 N14 5,91 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
18 N16 7.3 0,87 0,78 1,67 111 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 0,6 999 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
pal N19 7,15 1,83 2,34 1,98 0,72 2,26 1,34 3,18 1,13 1,56 999
2 u

7

Puc. 2. — Marpuia paccTosiHUN U TONOJTHUTEIbHbBIE TIEPEMEHHBIE

JloGaBUM Ha JUCT MaTpHIly EPEMEHHBIX, pa3Mep KOTOPHIX MOBTOPUT MATPHILy PaCCTOSIHUMA —
19 Ha 19 nynkroB (B26:T44, puc. 3). [lon matpurneit no6asum ctpoky «Bxomasat» (B45:T45, puc. 3) u
crIpaBa JIOMOJHUTENbHBIN cTonber «Brixona» (U26:U44, puc. 3), ¢ UCONIb30BaHUEM KOTOPBIX OyAeT
IIPONMCAHO OIPAaHUYEHHE TOTO, YTO KOMMHUBOSDKEDP BbE3)KAET U BBIE3XKAET U3 KaXKJIOTO MTyHKTa TOJIBKO
1 pa3. [lns cobinroieHus mogo0HOro orpaHudeHus mnponuuiemM GopMyity, KoTopast OyAaeT CcyMMUpPOBaTh
3Ha4YeHUs1 Mo cTpokaMm (ais cronbua «BwixoasT») u mo crosnbmaMm (ast ctpoku «Bxonsat»), cymma
JOJKHA OyJleT paBHATHCSA €AMHHULE A COONMIo/ieHus orpaHnuyeHus 4.1 anropurma.

Ckonmpyem aaHHble (GopMyJbl A7 BceX 19 mMyHKTOB.

[locrne mocTpoeHHsi MaTpull PAcCTOSHUM M NEPEMEHHBIX MPOIUIIEM IeeBYI0 (DYyHKIINIO
(staetika D47, puc. 3). Lenp 3amaum CBOAUTCS K MHUHHUMHU3ALMUA DPACCTOSHHUM, I HAXOXKICHUS
HOPOTSKEHHOCTH MapLIpyTa He0OXOIUMO MEPEMHOKUTH MPEACTABICHHBIE BBIIIE MATPULIbL, IS ATHX
neneit B LibreOffice Calc nmpenycmorpena ¢pynkuus SUMPRODUCT.



A [ B C it | s | T | u
24 MaTpuia nepemeHHbIX Xij
25 | NyHKTEI N1 N2 N3 N4 N18 N19 Brixopar
26 N1 =SUM|(B26:726)
27 N2 =SUM(B27:727)
28 N3 0
29 N4 0
30 N5 0
31 NG 0
32 N7 0
3 N8 0
34 N9 0
35 N10 0
36 N11 0
37 N12 0
38 N13 0
39 N14 0
40 N15 0
41 N16 0
42 N17 0
43 N18 0
4 | N19 =SUM(B44:T44)
45 [Bxopat | =SUM(B26:B44) [ =SUM(C26:C44) > 0 0 | =SUM(T26:T44)
46
:ﬂ Lienesan GyHKUMA [=SumMPRODUCT(B3:T21;B26:T44)]

Puc. 3. — Matpuiia nepeMeHHbIX U 1eneBas QyHKIus

Jnst  cobmromeHust orpaHWyYeHWss TyHKTa 4.2.2 anroputMa HEOOXOJUMO COCTaBUTH
JIOTIOJIHUTEBHYIO MATpHIy, B KOTOPYK IPONHUCBHIBAIOTCS OIPaHUYEHMs] 3aMKHYTOCTH MaplIpyTa.
T.x. xommuectBo nepemMeHHbIx U = 18, To pazmep matpuisl Takxke Oyaer 18 Ha 18 (C51:T68, puc.
4). ®opmyna u3 nyHKTa 4.2.2 TakyKe NpeCTaBJIeHa Ha puc. 4.

: C | D | £ | F | s | T |

49 JaMKHYTOCTE MapLupyTa L
50 |MyHKTBI N2 N3 N4 N5 N18 N19

51 N2 =5C522-C22+19*C27 | =5C522-D22+19*D27 bo 0 =5C522-T22+19*T27
52 N3 | =5D$22-C22+19*C28 | =SDS22-D22+19*D28 t0 0 =SD$22-T22+19%T28
53 N4 =SES$22-C22+19*C29 | =SES22-D22+19%D29 t0 0 =SES22-T22+19*T29
54 N5 =5F5$22-C22+19*C30 | =5FS22-D22+19*D30 tD 0 =5F522-T22+19*T30
55 N6 | =5GS22-C22+19*C31 | =5G522-D22+19*D31 t0 0 =5G522-T22+19*T31
56 N7 | =SHS22-C22+19*C32 | =SHS22-D22+15*D32 '0 0 =5H522-T22+419*T32
57 N8 =51$22-C22+19%C33 | =51522-D22+19*D33 ’u 0 =51522-T22+19*T33
58 N9 =51$22-C22+19%C34 | =5J522-D22+19*D34 ’_0 0 =51522-T22+19%T34
55 | N10 | =SKS22-C22+19*C35 | =5K$22-D22+19*D35 to 0 =5KS$22-T22+19*T35
60 | N11 | =5L522-C22+19*C36 | =5L522-D22+19*D36 ._‘0 0 =5L522-T22+19*T36
61 | N12 | =SMS22-C22+19*C37 |=5MS522-D22+19*D37| ., 0 0 =SMS22-T22+19*T37
62 | N13 | =5N522-C22+19*C38 | =5N522-D22+19*D38 < 0 =5N522-T22+19%T38
63 | N14 | =50522-C22+19*C39 | =50522-D22+19*D39 < 0 =50522-T22+19*T39
64 | N15 | =5P$22-C22+19*C40 | =5P522-D22+13*D40 >3 0 =5P522-T22+19%T40
65 | N16 | =50522-C22+19*C41 | =50522-D22+19*D41 '0 0 =50522-T22+19*T41
66 | N17 | =SR522-C22+19*C42 | =5R$22-D22+19*D42 :o 0 =5R$22-T22+19%T42
67 | N18 | =55522-C22+19%C43 | =55522-D22+19*D43 0 0 =55522-T22+19%T43
68 | N19 | =5T522-C22+19*C44 | =5T522-D22+19*D44 :o 0 =5T7522-T22+19%T44

Puc. 4. — 3amkHyTOCTH MapuIpyTa

ITocne Toro kak nanHble 3a7aun chopmupoBanbl Ha nucte LibreOffice Calc Bocnonb3yemces
HajcTporkoi «Pemarensy. st atoro B MeHto BeiOepem CepBuc — Pemrarens. 3anojiHeHHOE OKHO
«Pemarens» npeacTaBieHo 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|lcBe|lFr|e|H]|1|s]k|L|M|N|[O|P|Q|R|S]|T U
2 |nynkme| N1 | N2 | N3 [Na | N5 | N6 | N7 [ N8 | No [N10[N11[N12[N13[N14 [N15[N16 [N17 [N18|N19
2 U 8| 7] 16| 4 10| 11 13 14 15| 1] 12[ 9 o] 17| 6 5 2] 3
pE]
24 MaTtp Muya nepemeH HbiX Xj
25 |Mynkmel] NI | N2 | N3 | N4 | N5 | N6 | N7 | N8 | N9 |N10|N11|N12|N13 |N14|N15|N16|N17 | N18|N19 [Buxogar
%| N1 ([o0|o0|o|o|o|o|o|]oJo|o|o|o|o|1|0o]o]o]o]o 1
27| N2 (o |o|o|o]o|o|o|o[o|o|o|o[1]|o0o|o]o]|o]o0]o 1
2| N3 (0 |1|0|0]o|o|o|o|[o|o|o|o|[oO|oOo|O|O|O]|O]|oO 1
2| M@ ([0 |0|o|o|o|o|o|o[o|o|o|o[o|o|1]o]|0o]|o0]o 1
30| N5 (0|0 |o|o]o|o|o|o[o|o|o|o[o|o|o[o 1|00 1
31| N6 |0 |O0O|o0O|o]o|o|1]o]o|]o|o|o|o|o|o|]o]oOo]oO]|oO 1
2| N7 ([0]o0|Jo]o]o|o|o|]oJoJo|o|1]o]|o|o]o]o]o]o 1
33| N8 (0 |0|o|o]o|]o|o|o|1]o|o|o|o|o|o]o]|]o]o]|o 1
31| N9 ([0|o0|o|o]o|o|o|oJo|1|o|o|o|o|o|o]o]o]o 1
35| N0 ([0 0|0 |1]0o|o|o|o|[o|o|o|o[o|o|o|o|o]|oO]|o 1
3% | N1I1 (0 |0|O0|o|o|o|o|o[o|o|o|o|[o|o|o[o]|o|1]o 1
37| N12 ([0 |0|o0|o]o|o|o|1]o]o|o|o[o|o|o[o o o]0 1l
8| N13 |0 |0|o0|0o]o|1|0]o]o|o|o|o|o|]o|o|]o]o]o]|o 1
| N4 [0|O0|o|]o]o|]o|o|]oJ]o|o|1]o|lo|o|o]o]o]o]|o 1
0| NI5 |1 |0|o|o]o|o|o|oJo|o|o|o|o|o|o|]o]|o]o]o 1
41| N16 |0 |0 |1]|0]|o|o|o|o|o|o|o|o|o|o|o|o|o]|o]|o 1
2| N7 ([0|0|o|o|o|o|o|o[o|o|o|o[o|o|o[1]0o]o0]o 1
43| N18 ([0 |0|o0|o]|o|o|o|oJoJo|o|o|o|o|o|o o] o1 1
44| NIO ([0 |O0O|o0o|o|1]0|0o]o]o|o|o|o|o|o|o|]o]o]o]|o 1
45 Bxogat| 1 | 1 |1 | 1|1 |1 |1 |11 |1 1|11 ]1|1]1[1]1]1
Lienesan dyHKuymsa| 23,59 |

49 I 3aMKHYTOCTE MaplipyTa
50 |MyRKTEI N2 [ N3 [ N4 | NS | N6 | N7 | N8 | NO [N10|N11|N12|N13|N14|N15]|N16|N17|N18|N19
51 N2|0|1|8|4]|2|3|5|6|7|7|4a|18]8[9|2]|3][6]5

| 52 | N3|[18| 0 |9 |3 |3 |4a|6|7|8|6]|5|=2]7]|0[1]2]|5]4

[ 53 | NiA| 8 |9 |0 126 |5 |3 |21 15|47 |16[18|10|11]14]13

| 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|4a|5|9 |21 |1w|7]a[s5]8]7

| 56 | N7|3 |4 |5[7[1|0|2|3[4a(w0|118]2|11|6|5][6]9]s

| 57 | N8|5 |6 |39 |3 |2 |0 18[2[12]1 413478 [11]10

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

ER NI0| 7 | 8 |18|11|5 |4 ]| 2 | 1|0 143 |6 |15]=2]9 |10|13]|12

| 60 | N11| 7 | 6 |35 3 | 9 |10|12|33|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]39

| 62 | N3] 1|2 | 7|5 |18B|2|4|5|6|8|3|0|[9|=8|3|a]7]6s

| 63 | N14| 8| 7 | 16| 4 |10| 11|13 |14|15|18 | 12| 9 | 0 |17]| 6 | 5| 2 | 3

| 64 | NI5| 9 10| 1 (13| 7 | 6|4 |3 |2 |16]|5 |8 17|00 |11[12|15]14

| &5 | Ni6| 2 |18 |-10| 2 |4 | 5| 7| 8|9 |5]|6]|-3]|6|11|]0]|1]|a]3sa

| 66 | Ni7| 3 |2 |31[1 |5 | 6|8 |9 |10[4a|7|4a]|5|12[18]0] 3|2

67 | N8| 6| 5 |34]| 2| 8|9 |11|12|13| 1]|20]| 7|2 |315] 4| 3|0 |18

| 68 | NI9| 5| 4 |13|18| 7 |8 |10|31|12| 2 |9 | 6|3 |14|3]|=2]1]0

Puc. 6. — PesynbTats! pemenus 3agaun kommusospkepa st OO0 «Monoko 3aypaibs»

BaxxHOCTh  pemieHuss TOCTABICHHOW 3aladdl  OMpeleisieTcss TeM, 4YTO COTJIACHO
CTATUCTUYECKUM JTaHHBIM, OKOJIO 98% OT OO0IIIeT0 BpEMEHHU JIBHXKCHHSI TPY30B 3aHUMAET UMEHHO UX
MPOXOXKJACHUE TI0 JIOTHCTHMYECKUM KaHajaM, BKIIOYash TPAHCHIOPTHUPOBKY. DTHM U OOYyCIIOBJICHA
HE00XO0JUMOCTh TIOMCKA PE3ePBOB CHIDKEHUS 3aTpaT Ha MEPEBO3KH, T.€. ONPEICICHHS HAWITYYIIero
MapIIpyTa, 4To MPUBEJET K YKOHOMUU BPEMEHHU Ha MEPEBO3KH, TOPIOYETO, H3HOCA TPAHCIIOPTHBIX
cpeactB U OyaeT OCOOCHHO IEHHO I Mpeanpustuid, padorarommx no cucteme JIT (Touno-B-
CpOK).

Kpurepun onenuBanus:

OIICHKA «OM.IUYHO» BBICTABIISIETCS CTYICHTY, KOTOPBIA MPOJEMOHCTPHPOBAT BBICOKUI YPOBCHD
OCBOCHHS yU4E€OHOTO MaTepHaa; MPaBUIbHO BBITOJIHWI MPAKTUIECKOE 3a/IaHUE B TIOJIHOM 00BEME;
MIPOJIEMOHCTPUPOBAT BBICOKHI YPOBEHb YMEHHUS HCIIOIB30BaTh TEOPETUYECKHE 3HAHUS IPHU
BBITMIOJIHEHUH TIPAKTUYECKUX 33/a4; MOHUMAET CBsI3b MEXIY Ppa3jIMYHBIMH MaTeMaTHYCCKUMHU
00BEKTaMH; CHOCOOCH BBISBHTH MPUYMHHO-CIICACTBCHHBIC CBS3HM IPU DPEIICHUHM 3a7ad; yMEeT
oopMIIATh PE3ybTATHI BBHIMOJHEHUS MPAKTHUYECKOTO 3aJaHHsi B COOTBETCTBUU C IPAaBHJIAMH
o OpMIICHHUST OTUETHBIX PadOT.

OLICHKA «XOPOUi0» BBICTABIISICTCS CTYACHTY, KOTOPBII 3HACT OCHOBHBIC ONPE/ICICHUSI U TIOHSTHS,
HEOOXOUMBIC JIJISi BBITIOJHEHUS MMPAKTUYECKOTO 3aJaHMsl; IPABUIIBHO PEIIAeT THUIIOBBIC 3a/1a4H,
HO JIOITyCKAaeT HETOYHOCTH B XOJI€ PEIICHUS; BOCIIPOU3BOIUT OCHOBHBIC MaTeMaTudeckue (hakThr,
yMeeT rpaduuecky WLTIOCTPUPOBATH 331a49y; OIEHUBAThH JJOCTOBEPHOCTh TOTYyYEHHOTO PEIICHUS.



OLIGHKa «)00871emeopumesibHo» BBICTABISETCS CTYAEHTY, KOTOPBIH yMEEeT 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.

OLIGHKA «HEey00871emE8opumenbHo» BHICTABISAETCS CTYAEHTY, €ClIM OH HE MPaBUJIbHO BBITIOJHUII
MPaKTUYEeCKOe 3aJlaHue; JOMyCKaeT OIUOKH B (OPMYIMPOBKE OIpPENeNeHU M TpaBHI,
HCKaXKaIOUIe MX CMBICH; OeCHnopsOYHO M HEYBEPEHHO H3JlaraeT MaTepHhall; JEeMOHCTPUPYET
TaKle HeJI0CTAaTKH B MOJATOTOBKE, KOTOPBIE SIBIISIIOTCSA

CEpbE3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIAJICHUIO MOCIEAYIOUIMM MaTePHAIIOM.

IIpakmuueckoe 3a0anue no meme «Mooenuposanue ¢ UCHONL308AHUEM
2eHepamopo8 CYYauHbLX YUcey

3amaunue:
st k =4 n X0 = 2134 nomyduTh TIepBbIe BOCEMb TICEBIOCTYYaHBIX YUCEN, BRIPAOOTaHHBIX yiKe
OIMCaHHbBIM aaroput™MoM B untepnaie (0, 1).
it k =0, m =210, b =101, X0 = 432 nony4uts nepBbIe BOCEMb ICEBIOCTYYaAHBIX YHCET,
BbIPAOOTAHHBIX JINHEHHBIM KOHI'PYIHTHBIM METOJIOM.

Kpurtepun ouennBanus:
OIICHKA «OM.JIUYHO» BBICTABIISIETCS CTYICHTY, KOTOPBIH MPOJIEMOHCTPUPOBANl BBHICOKUN YPOBEHB
OCBOCHHS yUeOHOT0 MaTepuala; MPaBIWILHO BBITOJHUJ MPAKTUYECKOE 3a/I1aHHE B MTOJIHOM 00hEME;
MPOJICMOHCTPUPOBAJI BBICOKHUH YPOBEHb YMEHHsI HCIIONB30BAaTh TEOPETUUYECKHE 3HAHUS IPHU
BBITIOJTHEHUH TPAKTUYECKUX 3a7ad; OIMUCHIBACT WH(OPMAIMOHHBIE CHCTEMBI, MPOIECChl U
MpoIeaypsl B BHJIC CBSI3aHHOH COBOKYMHOCTH JCHCTBUM; yMeeT OQOpMISATh pPe3yJbTaThl
BBITIOJTHEHUS MTPAKTUYECKOTO 3aJaHHsi B COOTBETCTBUHU C TpPaBUIAMH OPOPMIICHHS OTUYETHBIX
pabor.
OILICHKA «XOpOUL0» BBICTABIISIETCS] CTYJEHTY, KOTOPBIA 3HAET OCHOBHBIE ONPEIEICHUS U MOHSITHS,
HEOOXOUMBIC TSI BBITIOJIHEHHsI MTPAKTUUECKOTO 3aJIaHUs; MPABUJILHO PEIIacT THUIIOBBIC 3a/1auu,
HO JIOITYCKAeT HETOYHOCTH B XOJI€ PEUICHUS ONMUCHIBACT HHPOPMAIIMOHHBIE CHCTEMBI, IPOIIECCHI U
MpOIeAYPhl B BUJIE CBSI3aHHOW COBOKYITHOCTH JEHCTBUI;, yMeeT rpaduuecKu HILTIOCTPUPOBATH
3a/1auy.
OIICHKA «)008/1emBOpUMenbHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH YMEET pelIaTh THITOBbHIE
3a/la4¥l 1O MPEAJIOKEHHBIM METOAaM M aJFOPUTMaM, HO JOIMYyCKAeT OIIMOKU MPH PEUICHHH,
OMKCHIBACT HMH(POPMAIIMOHHBIE CHUCTEMBI, IPOIECChl W TPOLEAyphl B BHJIE CBSI3aHHOMN
COBOKYITHOCTH JICMCTBUM; OOBSICHSAET OCHOBHI CHUCTEMHOIO aHaliM3a, MOHSTHE alropuTMa Kak
CUCTEMBEI IEUCTBUM.
OILICHKA «Hey0081emeopUmeibHoy BBICTABISETCA CTYJEHTY, €CIM OH HE MPABWIHHO BBITOJIHUI
MPaKTUYECKOe 3aJjaHue; JIONMyCKaeT OMmUOKH B (OPMYIUPOBKE OIPEACICHUA U TPaBHII,
MCKXKAIONIEe WX CMBICK; OECHopsSIOYHO W HEYBEPEHHO H3JIaraeT MarepHall; JEeMOHCTPHUPYET
TaKhe HEIOCTAaTKU B MOJATOTOBKE, KOTOPBIC SBJISIFOTCS CEPHE3HBIM MPEISITCTBUEM K YCTCITHOMY
OBJIQJICHUIO TIOCJIETYIOIIUM MaTEPHAJIOM.

Ilpakxmuueckoe 3a0anue no meme « Mawuna Toropuneay

3amaHue: NOpsI0K BHITOTHEHHUS PAOOTHI
1. U3yuuts npeayiaraeMplii TEOPETUYECKU MaTepual.
2. BBITIOTHUTH CIIEYIONINE 3aIaHHS:
1. 3amenuts Bo BxoaHoM cioBe u3 0 u 1 Bce OykBol 0 Ha 1 1 HA0OOPOT.
Jlana necsiTuuHas 3aMuch HaTypanbHOro uncia n > 1. Pa3paborats mamuny Teiopunra, koTopas
yMeHblIlaza Obl 3alaHHOE YUCIIO N Ha 5. ABTOMAT B cocTosiHUM (1 0603peBaeT oaHy U3 Ludp



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
3aIOIHATh.

s [0 |22z |3|als]|e|7]8]9]a
q; |9q, |0Cq, | 1Cq, |2Cq, | 3Cq, |4Cq, | 5Cq, | 6Cq, | 7Cq, | 8Cq,

[Tpumep Ne4. Ha nente mamumubl ThlOpHHTa HaXOJIWUTCS YMCIIO, 3alIMCAHHOE B JIECATUYHOMN
CUCTEME CUHCIICHHS. YMHOXKHUThH 3TO YHCIO Ha 2. ABromar B cocTossHud (1 0003peBaeT KpaiHIO
JeByro mudpy yucia.

Pemienue

Cocrostaue q1 — mouck mpasoit (Mnaieit) nugpsl yuca.

CocrosiHue q2 — yMHOXXEHHE ouepeaHo 1udphl uncia Ha 2 6e3 npubaBieHus | mepeHoca.

CoctosiHue q3 — yMHOXKEHHE ouepeTHor nudpel Yuciia Ha 2 ¢ mpudaBieHneM | mepeHoca.

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

qlaNg|0Ng|1Ngl2Ng|3Ng(d4Ng|5N g|eNg|?7Ng|8N g9 g,

q|aHaglong|2nglénaleng|englong|2nglengleng(sng

q|1Hg|1ng|3nq|5nqg|7ng|9Ng|1Ng|30g|5ng|7ng|9ng,

Kpurepun onenuBanus:

® OUEHKAa «OmauyHO» BBICTABIISIETCS CTYAEHTY, KOTOPBIM MPOAEMOHCTPUPOBAT BBICOKMH YpPOBEHb
OCBOCHHA yqe6Hor0 MaTcpurajia; MpaBUJIbHO BBIITOJHUII IPAKTUYCCKOC 3aIaHUC B IIOJIHOM 061,eMe;
IIPOJAEMOHCTPUPOBA BBICOKMII YPOBEHb YMEHHs HCIOJIb30BaTh TEOPETHUUYECKUE 3HAHUS INpPU
BBIIIOJIHCHHUU MPAKTUYCCKUX 3a4ad; OIMUChIBACT I/IH(I)OpMaI_[I/IOHHBIe CUCTCMBbI, IIPOLCCChHI H
IpoLenypbl B BHJE CBA3aHHOW COBOKYIIHOCTH JEHCTBUH; yMeeT O(OpMISATh pe3yJbTaThl
BBIIIOJIHCHHUA MPAKTUYCCKOTO 3adaHUsA B COOTBCTCTBUU C IIpaBHIIaMU O(I)OpMHeHI/DI OTYCTHBIX
pabor.

hd OLICHKA «Xopouio» BBICTABIIACTCA CTYIACHTY, KOTOpLIﬁ 3HACT OCHOBHBLIC OIPCACIICHUSA U MOHATUA,
H€O6XO,ZII/IMI>I€ JJI BBIIIOJIHECHUS HNPAKTHYCCKOIO 3aJaHusd; IMPABUJIBbHO PEIIACT TUIIOBBIC 3aJiavH,
HO JIONyCKAaeT HeTOYHOCTH B XOJI€ PELICHHUs ONUCHIBAET MH(POPMALIMOHHBIE CUCTEMBI, IPOLIECCHl U
MpOLEAYphl B BUJAE CBSI3aHHOW COBOKYMHOCTH AEMCTBMIA; yMeeT rpaduyecKku WILTIOCTPUPOBATh
3aj1agy.



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.

OIEHOYHBbIE MATEPHAJIbBI (CPEACTBA) JJIsA ITPOBEJIEHUSA

MPOMEKYTOUYHOM ATTECTALIUU TTO TUCIHUATIJINHE

OLIEHKA 3HAHUI OBYYAIOIIXCS HA 3AUETE

IIK-2 - Cioco6eH mpoeKTupoBaTh HHOOPMAITMOHHBIE CHCTEMBbI
[1K-2.2. PazpabaTbiBaeT Mo/i€1b HH(POPMAIIMOHHON CUCTEMBI

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

[onsatue pexypcun u urepauuu. Bunsr 00xo1a OMHAPHBIX JEPEBBHEB.
Tepmunosiorus teopuu rpagos.

[{ukier Ha Tpade.

[Ipencranenue rpados Ha [1K.

ANTOPUTMBI HAXOXKJCHHS KpaTyailliux myTeil Ha rpadax.
I'unorernueckas moaens ThropuHra.

CrtpykTypa MamuHbl ThlOpUHTA.

© NN kD=

CDyHKI_[I/IOHaJILHLIe TaGJ'II/II_[BI " JuarpaMMabl.

h

[IpuMeps! 3an1McH aNrOPUTMOB.

[a—
S

. Komnosunus mammnael TeropuHra.

—_—
—_—

. Bunibl pyHKIMH CIOXKHOCTH aJITOPUTMOB.

—
[\

. AHanu3 QYHKIMH CJI0KHOCTHU MO MPOTrPaMME.

—_
[98)

. Tepmunonorus Teopun rpados.
. Hukmel Ha Tpade.
. IlpencraBnenue rpagos Ha [1K.

—_ = =
AN DN b

. ANITOPUTMBI HAXOXKJICHUS KpaTyailiux myTeil Ha rpadax.

[a—
-

. TeopeTnueckas cJI0:KHOCTb aJITOPUTMOB PACKPACKU I'padoB.
. OcobOeHHOCTH PabOTHI BOJIHOBOT'O aJITOPUTMA.

—_
o o0

. OcobeHHOCTH PabOTHI JIy4EBBIX AITOPUTMOB.

N
=

. OcobeHHOCTH pabOTHl MAPIIPYTHOTO AITOPUTMA.

[\
—

. MapiipyTHBII alrOpUTM.

N
[\

. AJ'Il"OpI/ITMLI COCTaBJICHU: paCIlIMCaHUs].

[\
W

. OCOOGEHHOCTD ANITOPUTMOB PACKPACKU BEPIIUH rpada.

OLIEHKA YMEHMI1 1 HABBIKOB OBYYAIOIIUXCS HA 3AUETE



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. METOAWYECKHUE MATEPHAJIBI, OITPEJEJISIIOIIUE MPOIEAYPHI OIEHOBAHMUSI
3HAHUM, YMEHUM 1 HABBIKOB, XAPAKTEPHU3YIOIINUX TAITBI ®OPMUPOBAHMUSI
KOMIIETEHIIUI

ITPOLIEJIYPA ITPOBEJIEHU S ITPOMEXYTOUYHOM ATTECTALIUA

JUis  KOHTpOJIL yCBOGHMSI OOYy4YalOIIUMHUCS JaHHOW  JUCHUIUIMHBI M JOCTH)KCHUS
3aIJIaHUPOBAHHBIX PE3YyJIbTaTOB OOy4eHHs y4eOHBIM IUIAHOM HPEIyCMOTPEH 3a4yeT, MPOBOJUMBINA B
dbopMe yCTHOro OTBeTa Ha 2 TEOpeTHYeCcKHX Bompoca. I[lpu BBICTABJIEHHMM HMTOTOBOI OLIEHKH IO
JTUCLUIUIMHE YYMTBHIBAIOTCA PE3yJNbTaThl TEKYIIETO0 KOHTPOJS, OTPa)Karoulero chopMHPOBAHHOCTH
NPaKTUYECKUX YMEHUH M HaBBIKOB oOydaromierocs. Bo Bpems o0yueHust o0yyaromuecs: y4acTBYIOT B
Pa3HbIX MEPONPUATHUAX TEKYLIEr0 KOHTPOJS: YYacTBYIOT B YCTHBIX TEOPETUYECKUX OIPOCAX,
BBITOJIHSIOT MIpaKTHUECKKe 3adaHus. [ gomycka K 3a4eTy 00ydaromemMycsi He0OXOJUMO BBIITOJIHUTh
BCE MPAKTHUUYECKUE 3aJaHusl.

IIpumepHBbIi IepeYeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy:

[TonsTtue > dexTrBHOCTH anropuTMa. Bunbl QyHKIMH CIOKHOCTH alITOPUTMOB.
AHanu3 GyHKIIUH CIIOKHOCTH IO MPOTpaMMe.

Teopernueckas 1 npakTHueckas GyHKIIUN CIOKHOCTH.

[TonsiTue pexypcuu 1 UTEpaLUU.

Bupl 00xoma GMHApHBIX AEPEBHEB.

Teopus rpados.

[uxmnet HA Tpade.

[IpencraBnenue rpados Ha [1K.

e

A

AJTOpUTMBI HAXOXKICHHSI KpaTyallux myTeil Ha rpadax.

[S—
e

TeOpeTI/I‘leCKaﬂ CJIO)KHOCTDB aJITOPUTMOB PaCKpPACKU l"pa(bOB.

[N
N —

OcobeHHocTr paboThl BOIHOBOTO aJIrOPUTMA.
OcobeHHOCTH pabOTHI JIy4eBbIX allTOPUTMOB.

[a—
(98]

OcobeHHoCTH pabOTHl MAPIIPYTHOTO AITOPUTMA.
MapiipyTHBIH anropuTM.

—_
[V NN

A.]'Il"OpI/ITMI)I COCTaBJICHUA pacrmcaHI/Is{.
3amaya 0 KOJOBOM 3aMKe.

_
N



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 oneHMBaHUs 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. JMATHOCTUYECKHUE 3AJIAHUA JIJIsSI OLIEHKHW 3HAHWI, YMEHUWI, HABBIKOB,
XAPAKTEPU3YIOIIUX YPOBEHb C®OPMHUPOBAHHOCTHU KOMIETEHIIUIA

Komnerenuus IK-2 Criocob6eH npoekTHpoBaTh HHPOPMAIIMOHHBIE CHCTEMBI.

O0yuyaommiicsi 3HA€T: TEPMHUHOIOTHIO TEOPHU Tpad)oB, TPHHIUIBI TTOCTPOCHUS MOJICIH MAITHHBI

TBIOpI/IHFa; OCHOBBI MOACIIUPOBAHUA C HUCIIOJIB30BAHUEM T'€HEPATOPOB CHy‘IaﬁHBIX YHUCCII, 0COOEHHOCTH 3aga4

,[[HCKpCTHOﬁ OIITUMU3AallM1, METOAA BETBEH U rpaHull.

OOyuaromuiicss ymMeeT: MOJECIUPOBATh M pelIaTh MapLIpPyTHBIE 3a/Jayu, 3ajjayy KOMMHUBOSDKEpa U

COCTABJICHUA PACIIMCAHUA; BBI6I/IpaTB 1 O0OOCHOBBLIBATH BBI6paHHBII>i AJITOpUTM PCHICHUA 3aaadu

)IHCKpGTHOﬁ OIITUMM3AallNH.

Oﬁy‘-[ﬂlOI[lHﬁCﬂ BJaJee€T: HaBbIKaMH IIOMCKa HECTaHAAaPTHBIX peI_HeHI/Iﬁ 1 3aaad HHCerTHOﬁ

OIITUMM3AllNU, HaBbIKaMU TNPUMCHCHHA OSBPUCTUYCCKUX  aAJITOPUTMOB
po(heCcCHOHATLHOU IS TEIIBHOCTH.

3AKPBITBIE BOITPOCHI

1. Yro Takoe niceBnorpad B reopuu rpado?

a) I'pad ¢ netnsamu.

0) I'pad 6e3 neTenp.

B) I'pad ¢ kpaTtHBIMEU pEOpamu.

r) ['pad 6e3 kpaTHbIX PEOEP.

Bepuslii oTBeT:

0) IIceBnorpad B Teopuu rpadgoB — 3TO Tpad C METIIMH.

2. YTo SABIISIETCS OCHOBHBIM 3JIEMEHTOM MallIUHbI ThropuHra?
a) Jlenra ¢ ssuelikamu.

0) ABTOMAT JIsl YTEHUS U 3aIHCH.

B) [Iporpamma.

r) Bce BoinenepeuncieHHoe.

[IpaBUIIBHBIN OTBET: T.

3. Yto menaet ronoBka MamuHbl ThiopuHra npu padore?
a) CuuThIBaCT CUMBOJIBI C JICHTHI.

0) 3anuChIBaCT CUMBOJIBI Ha JICHTY.

B) CTHpaeT CUMBOJIBI C JICHTHI.

r) [lepemeraercs no jeHre.

[IpaBHIIBHBIN OTBET: T.

4. Kakue cOCTOSIHUS UMEET Ir0JIOBKAa MaIIiHbI ThiopuHTra’?

a) JIBa COCTOSIHMSA: YTEHUE U 3aIUCh.

6) MHOX€eCTBO COCTOSIHUM, OIIPe/IesIEMbIX BHYTPEHHUM aji()aBUTOM.
B) MHOECTBO COCTOSIHUI, ONpeIeIsieMbIX BHEIIHUM aJI(paBUTOM.

r) MHO€eCTBO COCTOSIHUM, OnpeesieMbIX 000MMH ajpaBUTaAMU.
[IpaBunbHBIN OTBET: 6.

5. Kak onpenensiercs KoMaHza JUisl TOJIOBKM MalIvHbl ThropuHra?
a) [lepeceueHne BHEIIHETO U BHYTPEHHETO aji(paBUTOB B TAOJIUIIE.
6) CiyuaiiHeIM 00pa3oM BeIOMpaeTcs KOMaHa U3 TaOIULIbl.

B) 3aBUCHUT OT TEKYIIETO COCTOSIHUS TOJIOBKH.

r) OnpezaensieTcs NOIb30BaTEIEM.

[IpaBUIIBHBIN OTBET: a.

6. Urto Takoe reHepaTop ciaydainsix uucen (I'CH)?

Ul pelIeHus  3ajad



a) MaremaTtnueckasi pyHKIMS, CO3Aar0IIas MOCIEI0BATEIbHOCTD CIIyYaiHbIX YHCEIL.
6) KommbrotrepHas nmporpamMmma, Kotopasi co3ja€T ciiydaifHbIe YuCa.

B) YCTpOWCTBO, KOTOPOE MPOU3BOINT CIydailHbIe (PU3UIECKHE COOBITHSI.

r) Bcé BhllenepeuncieHHOE BEPHO.

[IpaBUIBHBIN OTBET: T.

7. Kakue nmapametpsl ['CY cnegyet yuyuTbiBaTh TP MOACTUPOBAHUN?

a) Pacnipenenenue BepossTHOCTEN, pa3Mep BBIOOPKH U KOPPEISILIMIO MEKIY YUCIAMU.
0) Pazmep rereparopa u CKOpOCTh TEHEpAIIUU YUCE.

B) Tun reneparopa u €ro XapakTepUCTUKH.

r) Bcé BolenepeuncieHHOE BEPHO.

IIpaBUIIBHBIN OTBET: T.

8. B 4ém 0coOeHHOCTh 3a/1a4 TUCKPETHON ONTUMHU3AIINAN?

a) [Touck onTUMaIbHBIX pEUICHUH B HEMTPEPHIBHOM MTPOCTPAHCTBE.

6) Ilonck onTUMAaNbHBIX PEIICHUH B JUCKPETHOM IPOCTPAHCTBE.

B) [lonck onTHUManbHBIX PELIEHUI B CMEIIaHHOM MTPOCTPAHCTBE.

r) OcoOeHHOCTD 3a1ay AUCKPETHOM ONTUMHU3AIIMH OTCYTCTBYET.

[IpaBunbHbIi 0TBET: 0) [ToMCK ONTUMANBHBIX PEIICHUA B TUCKPETHOM MTPOCTPAHCTBE.

9. YTo JeXUT B OCHOBE METO/1a BETBEH U I'paHUIL?

a) [Tonmublit mepe®op Bcex BO3MOKHBIX BAPUAHTOB.

0) Metop ciry4aifHOTO TIOHMCKA.

B) MeTo TMHAMUYECKOTO IPOrpaMMHUPOBAHUSL.

r) XKaHbIe aNrOopuTMBI.

[IpaBunbHbIil oTBeT: a) [losHBINA IEpeObOp BceX BO3MOXKHBIX BAPHAHTOB.

10. Kaxk mpoucxoaut BeTBiI€HUE B METO/I€ BETBEH U TpaHull?

a) Paznmenenue 3amaum Ha Mo/13a/1a49M C pa3HBIMU HAYAJIbHBIMU yCIIOBUSIMH.

0) Paznenenwne 3aaun Ha Mo/13a/1a4M ¢ Pa3HBIMHU [EIEBBIMU (QYHKITUSIMHU.

B) Pazenenue 3amaun Ha moa3aaaun ¢ pa3HbIMU OTPAHUICHUSIMU.

r) BeTBrieHue He UCMONB3yeTCs B METO/I€ BETBEH M TPAHMIL.

[IpaBunbHEIN O0TBET: a) Pa3znenenue 3aqaun Ha MOA3aa4H C Pa3HBIMA HaYaJIbHBIMH YCITIOBUSMH.

OTKPBITBIE BOITPOCHI

3aganue 1.

Onpenenure JUIMHY Kparyaiiiero nmyT Mexay nmyHkramu A u E. IlepenBurarbcst MOXKHO TOJIBKO IO
JI0poram, NpoTsKEHHOCTh KOTOPBIX yKa3aHa B TalOiuLe:

A—B:1km

A—B—C—E:6xm

A—B—D—E:7xm

A—B—E:8km

OtBert: Camslii kopotkuii nytb — A — B — C — E, nnuna mapmipyra — 6 kM.

3ananue 2.
HaiinuTe Bce BO3MOXKHbBIE MapIIpyThl U3 MyHKTa B 10 myHkTa D 1 BeIOepuTe caMblii KOPOTKHIA.
OtBert: Camslii kopoTkuit MapuipyT — B — C — D, nnuna mapmipyra — 4 kM.

3aganue 3.
Onpexaenurte JUIMHY Kpardaidiiero mytd Mexxay nmyHkramu C u E, eciu nmepeiBUratbcsi MOKHO TOJIBKO
0 OporaM, YKa3aHHBIM B TaOIHUIIE.



OtBet: Cameiit kopoTkuit myTh — C — D — E, anuna mapuipyra — 9 km.

3amanue 4.

Haiinure ontuManbHbIE MapumipyT KOMMHUBOsDKEpa uepe3 14 kpynHeWmmx ropoaos I'epmanum,
YUYHUTBIBAs] KPUTEPHUHA BBITOJTHOCTH MapuipyTa (Camblii KOPOTKHUH).

OtBer: Mapupyt: bepnmun — ®pankdypr-Ha-Maitne — Mronxen — Kénpn — IlryTtraptr —
['amOoypr — Bbpemen — lannoBep — [lroccenpaopd — Jlewimuur — Jlpesagen — Hropubepr —
Bucbanen — bonn — JlroOek. O0mas jymHa MapuipyTa coctaiseT 3440 KUIOMETPOB.

3ananue 5.

Pemmnte reoMerpuueckyio 3amady KOMMHBOSKEpA, B KOTOPOW ToOpoja MpeAcTaBiIeHbl TOYKaMU Ha
TUTOCKOCTH, & PACCTOSTHUS MKy HUMHU U3MEPSIFOTCS 110 JJIMHE KpaTyalIiero myTH Ha IPSIMOH.

OtBetr: OnTUManbHBIA MapUIPyT KOMMHUBOSKEpA MPOXOAUT 4epe3 ciedyrolue ropojna: bepnun,
Opank¢ypr-Ha-Maiine, Mronxen, Kénpn, Lltyrrapr, ['amOypr, bpemen, ['annosep, droccenbaopd,
Jlewinur, [Ipesnen, Hropu6epr, Bucbanen, bonn u JIrooek.

3amanue 6.

PaccmoTpuTe CUMMETPUYHYIO 3alady KOMMUBOSDKEPA, B KOTOPOM PACCTOSAHMS MEXKIY IOpodaMu
YAOBJIECTBOPSIOT HEPABEHCTBY TPEYroJbHHMKA. HalauTe onTMManbpHBIA MapHIpyT KOMMMBOSKEDA,
MPOXOAAIIMM Yepe3 KaxKIbIi TOPOJI TOJIBKO OJUH Pas.

OtBer: OnTUManbHBIA MapUIPYyT KOMMHUBOSKEpA MPOXOAUT 4epe3 cieayrolue ropona: bepnun,
O®pank¢ypr-Ha-Maiine, Mronxen, Kénpn, Lltyrrapr, ['amOypr, bpemen, ['annosep, droccenbaopd,
Jlewinur, [Ipesnen, Hropu6epr, Bucbanen, bonn u JIrooek.

3aganue 7.

CocraBbTe pacnucaHue 3aHATUWA JUIsl TPYNIbl CTYAEHTOB, COCTOSIIEH M3 5 YENOBEK, YUYUThIBas
CJIEIYIOIINE OTPAHUYCHUS:

BMECTHUTEJILHOCTh ayAuTOpuu — 10 yenoBek;

00s13aTeIbHOE YCIOBUE — MIPOBEICHHE JISKIMI B Ha4aJIe JHS, PAKTUK — B KOHIIE;
paBHOMEpPHOE pacmpeesieHne Harpy3Ku AJisl CTYJEHTOB, YTOOBI N30€KaTh MEePEeyTOMIICHUS;
MPE0CTaBICHUE CBOOOHBIX THEH JIJISl TIPEToaBaTeNeH;

YMEHBIIEHUE KOJINYECTBA 3aHATUN B MSTHUILY.

OtBeT:

Pacniucanue 3anstuii:

ITonenenpHUK:

Jlexmusa Nel (10:00-11:30)

[Tpaktuka Nel (12:00-13:30)

BropHuk:

[Tpaktuka Ne2 (10:00-11:30)

Jlexumst No2 (12:00-13:30)

Cpena:

[Tpaktuka Ne3 (10:00-11:30)

[Tpaktuka Ned4 (12:00-13:30)

Yersepr:

[Tpaktuka Ne5 (10:00-11:30)

[IpakTuka Ne6 (12:00-13:30)

IIsTHHNNIA:

[Ipaktuka Ne7 (10:00-11:30)

[Tpaktuka Ne§ (12:00-13:30)

3aganue 8:
Pa3zpaboraiiTe anropuTM COCTaBIE€HHUS pACHHCAHUA 3aHATHI AN By3a, YYMTHIBAs CJEIYIOIIHE
(dakTopsI:



KOJIMYECTBO MpenoaaBaTesie U ay IuTOPU;

TpeOOBaHUs K 000PYAOBAHHIO ayAUTOPHIA;

BO3MOKHOCTh TIPOBEACHHUSI 3aHATHI MPEnoJaBaTe/IIMU U3 IPYTHX BY30B;

JIEKIIUU JOJKHBI IIPOBOUTHCS B HaUase JIHS, MPAKTUKH — B KOHIIE;

paBHOMEpHOE paclpe/esieHne Harpy3Ku AJis CTYIEHTOB;

OTCYTCTBHE OKOH B paCIIMCaHUM CTYJAE€HTOB U NPENOJaBaTENIEH;

MPEAO0CTaBIICHHE CBOOOHBIX JTHEH JIJISl TPETioIaBaTelei;

YMEHBIIICHHE KOJIMYECTBA 3aHATHH B MATHUILY.
Otser:
ANTOPUTM COCTaBIICHUS pACIIUCAHUS 3aHSATHI:
[Tomyuenue napopmarmu 00 yaeOHOM Harpy3Kke mpenojaBaTeseii 1 ay IMTOpHOM (oHTIE.
®opMHUpOBaHUE CIUCKA 3aHATUN C y4€TOM 00s3aTENbHBIX OTPaHUYCHUN (BMECTUMOCTH ayIUTOPHIA,
obopyioBaHue, MpenoaaBaTeIn U3 APYruX By30B) U JAOTOTHUTEIBHBIX TPEOOBaHUH (JICKIIMK B Havdaje
JTHSI, PABHOMEPHOE paclpeiesIeHue Harpy3Ku, OTCYTCTBUE OKOH).
OneHka CBOOOJBI PACIIONOKEHUS 3aHATUA B pPACIHCAaHUM W COPTUPOBKA CHHCKA 3aHATHH 10
BO3PACTaHUIO UX CBOOOJIBI PACIIONOKEHHS.
[Toncu€r komuuyecTBa MOAXOAAIIUX AyIUTOPUN [UISI KaXKIOTO 3aHATUS M KOJIMYECTBA 3aHATHIM,
MPOBOJMMBIX KaKIBIM MPETIOaBaTeIIeM.
[Touck Hanbosnee MOAXOASIIEIO BPEMEHU U MECTa MPOBEACHUS 3aHIATHS ¢ YYETOM MOJHOTrOo nepedopa
BApHAHTOB TPOBEJCHUS 3aHATHS B MPOCTPAHCTBE (ayJAUTOPUM) W BpEeMEHU (HOMEp Mapbl, JIeHb
HEJICIHN).
OrneHka KayecTBa COCTaBICHHOTO PACIIMCAHMS U BblIaya €ro JUCIeTYepy AJi peAaKTUPOBAHUSI.

3aganue 9.
[IpenyioxkuTe CcHoco0 TOBBIMIEHUS KadeCTBa COCTABJIICHHOTO PACIUCAHUS 3aHATHHA C TOMOIIBIO
TEHETUYECKOT 0 aIrOpUTMa, YUUTHIBAs CIEIYIOIINE KPUTEPUU:
) PaBHOMEPHOE pacIpeieICHHe Harpy3Ku CTYyACHTOB;

OTCYTCTBHME OKOH B PACIIMCAaHUU CTYJCHTOB U MPENOoIaBaTeliei;

MPEA0CTaBICHHE CBOOOHBIX JTHEH JIJIsl IPETIoIaBaTelei;

YMEHBIUIEHUE KOJIMYECTBA 3aHATUN B MSITHUILY.
OrtBert:
Jlns TOBBIIIEHUS KAayecTBAa COCTABJICHHOIO PACHUCaHUsl 3aHATHM C TOMOIIBIO TE€HETUYECKOTO
aJTOpUTMa MOKHO UCIIOJIB30BATh CIICAYIOIMIUNA TOAXO/;
BBectn nomonHHUTENBHBIE HACTpOEUHbIE KOA(D(UIMEHTHI JUIsi TEHETHYECKOTO alIrOPUTMa, KOTOpHIE
OyIyT BIUATH HA paclOpeleiecHHe Harpy3Kd CTYJCHTOB, HaJMYUE OKOH B pACIHUCAHUH U
IpeI0CTaBlIeHUEe CBOOOIHBIX AHEH JUIS MIPEeroJaBaTeeH.
[IpoBecT ONTUMHU3AIMIO PACIIUCAHUS C HCIOJIH30BAHUEM TE€HETHMYECKOTO aJTrOPUTMa, YUYUTHIBAsS
yKa3aHHbIE HACTPOCUYHbIC KOOPDUITUEHTHI M KPUTEPHH KauecTBa.
OLEeHUTh KAa4eCTBO COCTABJICHHOTO PACIMCAHMS C YUYETOM HOBBIX HACTPOCYHBIX KOA(D(DHUIIMEHTOB U
KpUTEPHUEB.
Ecnu HeoO6XoauMo, MPOBECTH IOMOJHHUTEIBHYIO TEHEPAIMIO PACTIMCAHUS C HOBBIMH HACTPOCYHBIMHU
K03(ppULIMEHTaMU U KPUTEPUSMHU.

3ananue 10.

3amaua 0 prOK3aKe: HAaWTH ONTHUMAIBHBIM HA0Op MPEIMETOB C MAaKCHUMAJIBHOW OOIIEH CTOMMOCTHIO,
YUUTBIBasi OFPaHUYEHMSI 110 BECY U Pa3MEPy PIOK3aKa.

OTBeT: UCHOJIB3YHTE KaJHbIM aJIrOpUTM, KOTOPBIA BBHIOMpAET MpeIMeThl ¢ HauOoJbLIEH yIeabHOU
LIEHHOCTBIO U JI00aBIIseT UX B PIOK3aK J0 TeX HOp, MOKa He Oy/leT MPEBHIIIEHO OrpaHUYEHHE 0 BECy
VI pa3Mepy.

3aganue 11.
3amaya 0 MOKPHITUM MHOKECTBA: HANTH MUHHMAaJIbHOE MHOKECTBO HaOOPOB, KOTOPOE MOKPHIBAECT BCE
AJICMCHTBI MHOKCCTBA.



OTBeT: HCNONB3YHTE AJITOPUTM IOKPBITHS MHOYKECTBA, OCHOBAHHBIM Ha IOMCKE MaKCHUMAalbHOIO
HE3aBHCHMOTO MHOXECTBA B JIBYA0JIHHOM Tpade.

3ananue 12.

3amauya 0 KOMMUBOSDKEPE: HAWTH KpaTYalIIMii MapuIpyT, KOTOPBIKA MOCEIIaeT BCE BEPIIMHBI Irpada U
BO3BpAILAETCA B UCXOAHYIO BEPIIUHY.

OtBeT: HCHONB3yHTE alroput™M JlelkcTpel miau anroputMm Pnoiiga-Yopienna s HaXOXKICHUS
KpaT4yauIiero myTH.

3ananue 13.

3amaya O Ha3HAYEHUHU: paACMPENCIUTh pPAOOTHUKOB IO TMPOEKTAM TaKUM o00pa3oM, dYTOOBI
MHUHUMU3HUPOBATH OGH.[yIO CTOUMOCTD BBIITOJIHCHHSA ITPOCKTOB.

OTBET: UCHOJIB3YWUTE BEHTEPCKUU ANTOPUTM WU alroputM KyHa mjisi HaXxOoXIAeHUS ONTUMAJIBHOTO
Ha3zHaA4YCHUAA.

3aganue 14.

3amaya O pacHmUCaHWU: COCTaBUTh paclHcaHhue pabdOThl CTAaHKOB TakKUM O00pa3oM, dYTOOBI
MI/IHI/IMI/I3I/IpOBaTB BpeMSI HpOCTOSI 158 MaKCI/IMI/I3I/IpOBaTb O6IJ_IYIO HpOI/ISBO,Z[I/ITeJILHOCTB.

OTBeT: UCNoNb3yiTe anroputMm Jlurria win anroput™m J[XKOHCOHA IJIsI HAXOXKICHUS ONTUMAJIBHOTO
pachucaHusl.

3aganue 15:

3agaya 0 MOTOKE MUHUMAJIbHOM CTOMMOCTH: HAWTH MOTOK MHUHHUMAJIbHONH CTOMMOCTH MEXIY IBYMSI
BEpLIMHAMU Tpada, yIOBICTBOPSIOMNN OrpaHMYEHHUSM Ha MPOITYCKHYIO CIIOCOOHOCTH pEdep.

OtBet: wucnonp3yiite amroput™ Popaa-bemimana wnum  anroput™m  JuHUIA 1IsE  HAXOXKICHUS
MHWHHUMAJIBHOT'O ITIOTOKA.



6. IUCT COI'JIACOBAHUA

CocraBui:

O.N. TToxynsiOnHa, CT.IpETI.

3aBenytomiuii kadeapoit

H.b.CtpexkanoBa, a.11.H., IOLIEHT

3aBeayromuii BeITyCKaroei kadeapoit

H.Bb.Ctpexanosa, i.11.H., IOIEHT

(monnuce)

o

(moxrucs)

(nmozamnuce)



