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1. HosicHUTEIbHAA 3aIIHCKA

1.1. llean 1 3a0a4M AMCUMILTHAHBI

Lenv oucyunnunwvl: popMupoBaHHe 0a30BbIX MTPEJICTABIEHUN B TEOPUHU IpadoB U BO3MOKHOCTH
TaKOBBIX JJIs1 IPUMEHEHHUS K pa3HbIM TUIaM IPUKIAIHBIX 331a4.

3aoauu oucyunauner: odbecrieueHNe MOATOTOBKU OyaylMX Npo(ecCHOHANOB K PEIICHUIO CTaHIapTHBIX
3a7a4 Teopuu rpadoB U CeTe.

1.2. IlepeyeHb IVIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHUs M0 JUCHHILINHE, COOTHECEHHBIX €
HHAUKATOPAMHU JO0CTHKeHUS] KOMIIeTe HIU i

KomneTeHuus
(ko1 ¥ HAUMEHOBAHKE )

NHankaropbl KOMIIETe HIMI
(Kom v HAaMMEHOBAHME )

Pe3yabTarnl 00yuye HUst

OIIK-2. Cnocoben
00OCHOBAaHHO BBIOMpATH,
JlopabaTeIBaTh U
NPUMEHSITH [T PeILICHHS
HCCJIeI0BATEIbCKIX 1
MPOSKTHBIX 3a/1a4
MaTeMaTUIECKHUE METOIbI
Y MOJICJIH, OCYIIECTBIIATh
MPOBEPKY aJI€KBATHOCTHU
MOJEJIEN, aHATIM3UPOBATh
pe3yJIbTaThl, OLICHUBATh
HAaJIe)KHOCTD M Ka4€CTBO
(hyHKIIMOHMPOBA HUAS
CUCTEM

OIIK-2.1. Onpenenser u
aHAJIMBUPYET CYIIECTBEHHbIC
3NIeMEHThI HH(POPMATTMOHHBIX
CHUCTEM.

3uamp: OCHOBHBIE XapaKTEPUCTHKH TI'padoB;
CrelMajbHble LIETH M LUKIbI B rpade; MoHATHE
OCHOBHOTO jiepeBa B rpade; MEeTOJbl MoacueTa
XpOMaTHIECKOro uuciia rpada.

Ymemw: crTpours rpad) mo ero MarpuiaMm
CMEXHOCTHM WIM MATpHLIE WHIMACHIMHA U
pemiath OOpaTHYIO 3ajaudy; CTPOUTH LMKJIBI

CIeIMajbHOTO BHAAa B rpade; HAXOAUTh
XpOMaTH4ECKOe YHCIO U  XPOMaTHYECKHUI
MHOTOuJIeH rpada.

Braoemw: ammapaToM W METOHaMH TEOpPHH
rpa¢oB M KOMOMHATOPUKHA JJII TPaMOTHOM
MaTEeMaTH4ECKOH TIOCTAHOBKM M aHAIM3a
KOHKPETHBIX  3a/Jad,  BO3HUKAIONMX B
po()eCCUOHAIBHOM IS TEILHOCTH.

OIIK-2.2. OcymecTBusieT
TIOWCK ¥ TIPHIMEHSIET
MporpaMMHOE 00ECIIeUeHIS
JUTSL TIPOBE JICHUST
BBIYHUCJIUTEIIbHBIX
IKCTICPUM CHTOB.

3namb: OCHOBHBIE XapaKTEPUCTHKH Tpados;
CTeIMAaJbHbIC IIeTH M IMKJIBI B Tpade; MOHATHE
OCHOBHOTO JiepeBa B rpade; METObl MojcueTa
XpOMaTHIECKOro yrcia rpada.

Ymems: crTpours rpad mno ero maTpuraM
CMEXHOCTH WIM MaTpHUIe WHIMICHIMA U
pemiatb OOpaTHYIO 3a7ady; CTPOUTH IMKIIBI

CTCIMALHOTO BHIa B Trpade; HAXOAWTh
XpOMATHUECKOE YHCIO W XPOMAaTHYCCKUN
MHOTOWIEH rpada.

Bnadems: ammapaTOM W METOIAMU TEOpPHU
rpadoB M KOMOWHATOPWUKH JUISI TPaMOTHOU
MaTEMaTHUYECKOW TIOCTAHOBKM M  aHAIM3a
KOHKPETHBIX ~ 3aj1ad,  BO3HUKAIOIMX B
Tpo(heCCHOHAITLHOU JEATEIHHOCTH.

1.3. MecTo IUCIMILIMHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMBbl

1.3. MecTo JUCIUTIIMHBI B CTPYKTYpE 00pa30oBaTelIbHON MPOrPaMMBI

Hucnumnuaa «MeToabl W alTOPUTMBI TEOpUH TpadoB» OTHOCUTCA K 00s3aTEIBHON 4YacTu OJoKa
TUCHUIUINH Y4eOHOTO IIaHa.
JlJis OCBOEHHS MUCHUILUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI U BIAJACHUs, CPOPMUPOBAHHBIE B XOJE
W3Y4eHUS CICIYIONMX TUCHUIUTHH (Momynei): «MaremaTtudeckuii aHanusy, «JIuHeiiHas anreOpay,
«AHAIUTUYECKAST TEOMETPUSD).
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B pesynbraTe ocBOCHMS MUCIUTUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS U BIAJACHUS, HEOOXOIMMBIE /IS
WU3YyYEHUS CHEAYIOUMX AUcUUIUIMH: «Marematuueckas teopust urpy», «lccimenoBanue omnepauuin,
«MeTtoasl onTUMHU3ALUNY, «[€OpHsl CUCTEM U CUCTEMHBIN aHAIU3Y.

2. CTpyKTYypa AUCUMILTHHBI
OOmas Tpy1o€MKOCTh NUCIUTIIMHBI COCTAaBISIET 4 3.€., 144 akajeMruueckux vaca.

CrpykTypa IMCUMIIMHBI IS 0YHOH (pOopMBbI 00yUeHHs

O0beM JUCHUIUTMHBI B (OpME KOHTAaKTHOW pPabOTHl OOYJalONMXCS C IEJaroru4eCKuMU
paboTHUKAMU ¥ (WJIM) JIMIIAMH, MPUBJIEKAEMBbIMU K peaiu3aluu 00pa3zoBaTelbHON ImporpamMmbl Ha
WHBIX YCIIOBUSIX, PU MPOBEACHUHU YI€OHBIX 3aHSITHM:

Cemectp | Tum yueOHBIX 3aHATHI KomnyectBo
4acoB
4 Jlexknnun 24
4 IlpakTnyeckue 3aHATHS 32
Bcero: 56

O0BeM IUCHHUIUIAHBI B (JOpME CAMOCTOSITEIbHON paboThl 00YJarOIMXCcsl COCTaBisieT 88
aKaJICMUYCCKUX YacOB.

3. Coaepskanue TUCIHUTLTHHBI

Tema 1. BazoBble MaTemMaTu4yeckue NOHATHA. OCHOBHBIE THNHI rPpadoB U CIOCOOBI UX 3aaHUSI
(matpunsbl u rpagsi). Onepauun Hajx rpag amu, uzomoppusm rpagos.

Omnepanuu HaJ MHOXKECTBAMU U UX CBOICTBA. J[ekapTOBO MPOM3BEACHNE MH OXKECTB.

Marpuipl, xapakrepu3yrolpe OWHApHBIE OTHOIICHWS. BUHApHBIE OTHOIICHUS SKBUBAJICHTHOCTH W
mopsiika. Matrpuilel, CBsA3aHHBIE ¢ TrpadaMu; MaTpPUIla CMEKHOCTH, WHIIMIACHTHOCTH, PACCTOSHUM,
Kupxroga, cBs3HOCTH (IOCTUKUMOCTH) M MX CBSI3b C MAaTpUIIaMH OMHAPHOTO OTHOIICHMUS, 33 JAIOIIETO
rpad. Omnepanuu Haja rpadamu: omepanuu yaaleHus pedpa, BBeIeHUs peOpa, yaaaeHUs BEPIIMHBI,
BBEJICHUS BEPIIMHBI B peOpo; omeparus oObenuHeHus rpados, monmonHeHus rpados. M3zomopdusm
rpados.

Tema 2. /IBukenue no rpagy. Ooxoasl rpada (MapmpyThl, IUKJIbI, IeNM) U TUNBI TpadoB,
00yc/10BJ/IeHHbI¢ UMH (TAMHJIBTOHOBBI, 3iJIe POBbI, HX CBOHCTBA).

Omnpexnenenue Mapupyra, HUKIMYECKOTO MapuipyTa, JAJIUHbBI MaplIpyTa, €N, IPOCTOM LENH, IUKIA,
npocToro nukia B Heoprpade. TeopeMa o cBsi3u MapIipyTa U MPOCTOi 1enu. TeopemMbl 0 CBS3H
MaTpHUIIbl CMEXHOCTH UM YHCJIA MAPIIPYTOB OMPEAEIEHHON JUIMHBIL. [IyTh, KOHTYp, IOHATHE
JOCTUKUMOCTHU B oprpade.

[TonsiTe cBsi3HOTO HEeoprpada cBs3HOTO oprpada, CHIBHO CBSI3HOTO oprpada. Teopemsl o
Ipe/CTaBlIeHUY rpada B BUJIe O0bEAMHEHHS HEMEPECEKAIOMXCS CBA3HBIX KOMITOHEHT. PaccrosiHue
MeXJly BepIIMHaMU. MaTpulibl CBSI3HOCTH, JOCTUKUMOCTH, KOHTPIOCTHKUMOCTH. [{nameTp rpada.
[k, 3iiepoB UK, SHIEPOBA LIETh, HiIepoB rpad.

Ycnosue sitnepoBocTH rpada, Mmynsrurpaga. AnroputM Prepu mocTpoeHUs HIIepoBOil Ienu.
OmnpeneneHue raMuIbTOHOBA IUKJIA, TAMUJIBTOHOBOM LIE€IH, FTaMUJIBTOHOBA rpada.

Tema 3. Teopema Kopnana. [lpaBwibHas packpacka rpaga. I'pad bl Tuna «aepeBo» («iec»).
[Tonsrue sxopaanoBoit kpuBoil. dopmynuposka Teopemsl JKopaana. OnpeneneHue miocKoro u
riaHapHoro rpada. 3amada o Tpex Kooamax u Tpex mpomax. ['pader Ks u Ka,a HE SIBJISIFOTCS
niaHapHbeiMu. Teopema [lontpsruna-KypatoBckoro (popmynupoBka). Teopema Ditnepa. [lonHbrit
rpad. I'pad-«aepeBoy, rpad — «iecy.



Tema 4. OnTuMu3anMoHHbIE 3a1a4M Ha rpadax. /[BynojbHbIe rpad bl, HapocoYeTAHUS .
AJITOPUTM MOCTPOEHUS MUHUMAJIbHOTO OCTOBHOTO JiepeBa B rpade.

ITocTaHoBKa 3a7auy O MOMCKE KpaTyaiIlero myru B rpade U ee pereHue.

ITocTaHoBKa 3a7a4l O HAXOXKJICHUU MaKCUMAJIbHOTO MOTOKA B rpade U ee pelieHue.
MerTozpbl ceTeBoro miaHupoBaHus. JBynonbHbIE Tpadbl, UX CBOHCTBA, TAPOCOYETAHUS.
3a1auu ToJI0COBAHUS U UX IPEJCTABICHUS IPU ITOMOLIM IpadoB.

4. Oopa3oBaTejibHbI€ TEXHOJIOTHH

Jlis npoBeneHUsl 3auamuil 1eKYUoHHO020 muna 1o AUCLUIIIIMHE IPUMEHSIIOTCS TaKie 00pa3oBaTelbHbIE
TEXHOJIOTUM KaK TPAJWIIMOHHAs JIEKUHUs, JICKUHMSA-BU3yaIu3alus ¢ MIPUMEHEHUEM CIIaiI-IIPOEKTOpA.
JUist IpOBEICHUSL NPAKmMuyecKux 3aHamuil UCTOIb3YIOTCS Takue o0pa3oBaTeIbHbIEC TEXHOJIOTHH Kak:
pelieHre TUMTOBBIX 331a4 JUIs 3aKpeTuieHus: 1 GOpMUPOBAHUSI 3HAHUN, YMEHUI, HABBIKOB .

B pamkax camocmosmenvnou pabomwvl CTYIEHTOB MPOBOAUTCA KOHCYJIBTHPOBAaHUE U IPOBEpPKa
JOMAIHUX 33JaHU OCPEACTBOM AJIEKTPOHHOMN MOYTHI.

B nmepuoxg BpeMEHHOTro NPHUOCTAHOBJIEHMS MOCEUIEHUS OOYyYalOIMMHCSA IOMELCHUH WU
tepputopun PITY 11t opranuzanuu yqaeGHOTO mpoiiecca ¢ IpUMEHEHHEM JIEKTPOHHOTO O0YYeHHS U
JUCTAHIITMOHHBIX  OOpa30BaTENbHBIX TEXHOJOTUH MOIYT OBITh HCHOJIB30BAHBI  CJIEAYIOLME
o0pazoBaTeIbHbIE TEXHOJIOTHH:

— BUJICO-JICKLIUH;

— OHJIAMH-JIEKIIUH B PEKUME PEalbHOIO BPEMEHH;

— 3JIEKTPOHHBIE YUeOHUKHU, ydeOHble TOCOOU S, HaydYHbIe U3AHUSI B SJIEKTPOH HOM BU/JIE U JOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTebHBIM pPecypcam;

— CHUCTEMBI JJIs AJIEKTPOHHOTO TECTUPOBAHUS;

— KOHCYJIBTALlUU C UCIIOJIB30BAHUEM TEIIEKOMMYHHUKAILIUOHHBIX CPECTB.

5. OneHkKa mIaHupyeMbIX pe3yJbTaTOB 00y4eHUs!

51 CucreMa one HHBaAHUSA
@ opMa KOHTPOJIs Makc. KOJIH4YEeCTBO 0ALTI0B
3a ogny padoTy Bcero
Texyumii KOHTPOJIb:

- KOHTpOJIbHasi pabota (Temsl 1- 4) 15 6asmioB 60 6ayuIoB
[IpomesxyTouHast aTTecTalys — SK3aMeH 40 6amnnoB
(Uroroast KoHTpoOJIbHAsI paboTa)

Hroro 3a cemecTp 100 OasoB

[MonmydeHHBIN COBOKYITHBIM pe3yIbTaT KOHBEPTUPYETCS B TPAJAUITMOHHYIO KAy OIICHOK U B
1IKaiy oueHok EBpomneiickoii cucreMbl nepenoca u HakorieHus kpeautos (European Credit Transfer
System; nanee — ECTS) B cooTBEeTCTBUY C TaONUIICH:

[Ikama
100-6amnpHas mkana | TpagunuoHHas MKaxa ECTS
95 -100 A
8394 OTJINYHO B
68 — 82 XOPOIIIo 3a4TEHO C
56 — 67 D
50 55 YIOBJIETBOPUTEIEHO £




2049 FX

0—-19 HCYAOBJICTBOPUTCIBHO HC 3a4TCHO

5.2 Kpurepuu BbICTaBJIe HHSI OLEHKH N0 TUCHUIIJIMHE

Baabl/ OueHka no Kpurepuu oueHkH pe3y/ibTaTOB OOy4YeHHS MO AMCLMILIMHE

HIkana JUCIHHUIIINHE
ECTS

100-83/ OTJIMYHO BeicTaBisieTcsi 00ydJaroneMycs, eCii OH NIyOOKO B MPOYHO YCBOWI TEOPETUUCCKUN H
AB MIPaKTAICCKHUHA NiaTepPIaJ‘I, MOKET MPOJEMOHCTPUPOBATH ATO HA 3aHATUAX U B XOJIC
MIPOMEXKYTOYHOU aTTCCTAITHH.

OOyuarommiicst HICUEPIBIBAIOIIE ¥ JIOTHICCKH CTPOWHO M3JIaraeT y4eOHBIH MaTepua,
YMeEEeT YBSA3bIBaTh TEOPHUIO C TIPAKTUKOM, CIIPABIISETCS C PEIICHUEM 337124
po¢ecCHOHANBLHON HANIPABICHHOCTH BBICOKOTO YPOBHSI CII0KHOCTH, MPaBHILHO
000CHOBBIBACT MPUHSTHIC PEIICHMUS.

CBo0oHO OpueHTHpYeTCS B yueOHOH 1 mpo(decCHOHANLHOM IUTepaType.

OreHKa 1Mo TUCIUTUTMHE BBICTABISIOTCS 00yUaIOMEMYCs C YIETOM pe3yIbTaTOB
TeKyLIEH U IPOMEXYyTOYHOH aTTeCTalluu.

KommeTeHuu, 3akperui€HHbIe 3a JUCIHUIUIMHOW, C()OPMHUPOBAHBI HA YPOBHE —
«BBICOKHIN.

82-68/ XOPOIIIO0 BoicTaBisieTcss 00y9aroIeMycsi, €CJI OH 3HACT TCOPETUICCKAN U MPAKTUICCKUI

C MaTepual, TPaMOTHO U MO CYHIECTBY H3JIaracT e€ro Ha 3aHSATHSIX H B X0OJe
MPOMEKYTOYHOU ATTECTALIMH, HE JOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH.
OOyuaronmiicst IpaBUILHO MIPUMEHSET TEOPETHUECKUE MOJIOKEHUS MPH PEHICHUU
MPaKTHYCCKHUX 3a7a4 PO ECCHOHAIBHOMN HAIPABICHHOCTH Pa3HOTO YPOBHS
CJIO’)KHOCTH, BIIAJCCT HEOOXOMMMBIMU U1l DTOTO HABBIKAMH U MPHUEMaMHU.
JlocTaTouHO XOPOIIO OPUEHTUPYETCS B yueOHOM U MPpOoQecCHOHANBHON IMTepaType.
OLeHKa 10 MMCIHUIUTAHE BBICTABISIOTCS 00yYaroImeMycs ¢ Y4ETOM pe3yIbTaToB
TeKyIIeH U IPOMEXKYTOYHOH aTTeCTAIIH.

KoMmnereHuu, 3akperuiéHHbIC 3a MMCIHUIUTMHOMN, C(OPMUPOBAHBI HA YPOBHE —
«XOPOUIUIIN.

67-50/ YAOBJICTBO- BeicTaBnsieTcss 00y4varomeMycs, eclii OH 3HaeT Ha 0a30BOM YPOBHE TCOPETHUYECCKUN U
D,E PHUTENBHO MPaKTHYECKUI MaTepual, nonycxaevr OT/ENIbHBbIE OIIMOKU MPH €ro U3JI0KEHUU Ha
3aHATUAX U B X0JIe TPOMEKYTOUHOM ATTECTALIUH.

OO0y4aromuiicss UCTIBITHIBACT OMpECNEHHBIC 3aTPYJHCHUS B IPUMEHEHUH
TCOPETHYCSCKUX TOJIOKESHUH TIPH PEIICHUH MPAKTHYSCKUX 33124 MpoQhecCHoHATbHON
HAMpPaBJICHHOCTA CTAHJAPTHOTO YPOBHS CJIOKHOCTH, BIaJIcET HEOOXOIMMBIMU IS
9TOro 0a30BBIMU HABBIKAMH M TIPHEMaMHU.

JIeMOHCTpUPYET JOCTATOYHBIH YPOBEHb 3HAHUS YISOHOW JIMTEPATYPHI 1O TUCIUTUINHE.
OreHKa 10 TUCIUTUTMHE BBICTABISIOTCS 00yYaoMEeMYycs C YIETOM pe3yIbTaToB
TEKyIIeH U MPOMEXKYTOUHOM aTTeCTaINH.

KommeTeHuu, 3akperui€HHbIe 3a JUCIMIUIMHOW, C()OPMHUPOBAHBI HA YPOBHE —
«JIOCTATOYHBINY .

49-0/ HEYIOBJIET- BricTaBmsieTcst oOydJaroneMycs, eCJiM OH He 3HaeT Ha 0a30BOM YpOBHE TCOpETHY eCKUI
F,FX BOPHTEIBHO 1 IPAKTHYECKHIT MaTepUal, JOIycKaeT rpyOble OMUOKA MPH €TO U3JIOKCHUH Ha
3aHSATHSIX U B X0JI¢ IPOMEKYTOYHOU aTTCCTAIIUH.

OO0y YarOIHIACS UCTIBITBIBACT CEPhE3HBIC 3ATPYAHCHUS B IPUM CHCHAHU TEOPETHICCKUX
MOJIOXKEHHUH TPHU PEIICHUN MPAKTHICCKHUX 3a7a4 PO ECCHOHAIBHON HAPABICHHOCTH
CTAH/APTHOTO YPOBHS CIOKHOCTH, HE BJIAJICET HCOOXOIMMBIMHY [UIS STOTO HABBIKAMH U
npuéMaMH.

JeMmoHCTpUpyeT PparMeHTapHbIC 3HAHKS YU4eOHOU IUTEPATyPhI 0 AUCIUILINHE.
OreHKa 10 MUCUUIUIMHE BBICTABIAIOTCS 00yYaroImeMycs ¢ y4€TOM pe3yibTaToB
TeKyIIel U MpoMekKyTOUHOM aTTecTaluH.

KoMmneTteHIMK Ha ypOBHE «JI0CTATOYHBII ), 3aKPEINIEHHBIC 3a MUCIUIUTMHOMN, HE
chopMHUpPOBaHEI.

5.3 OueHouHble cpejacTBa (MaTepuajybl) Ui TeKYyIIEro KOHTPOJISI YycCleBaeMOCTH,
NMPOMEKYTOYHOM aTTEeCTAMHU 00YYAKNMXCSH N0 THCHUILIHHE

Texynmii KOHTPOJIb
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Ilpumepnutii sapuanm KoHmpoabHOU padomet no meme 1:

1. Hapucosats rpad Ilerepcena.
2. TToctpouTh rpadpl, KOTOPHIE OMUCHIBAIOTCS CICAYIOIMMH MaTPUIIaMU WHIIAICHTHOCTH

10100100 10110000
010100110 11000010
¢))o 11 01001,DJ01 101000
10011000 0 0010101
0000O01T11 00001100

3. Jloka3zatp, 4TO B JItOOOM Ipade YMCI0 HEUETHBIX BEPILMH YETHO.

Ipumepnvwtit 6apuanm KoHmMpobHOU padomel no meme 2.

1. ChopmynupoBath ycioBHE disIepoBOCTH rpada, mynbTurpada, anroputm diepu mocTtpoeHus
SUJIEPOBOM LIETIH.

2. laTtb onpeieieHe raMUJIbTOHOBA IIUKIIA, TaMUJIBTOHOBOM 11€NHU, FTaMUJIbTOHOBa rpaga. KakoBbl
yCJI0BUS raMuiIbTOHOBOCTH Ipada? [lpuBectu Tpu mpumepa.

3. IloctpouTts rpad ¢ 6 BepumHamMu, KOTOPI UMEET SUJIepOB IIUKI, HO HE UMEET raMIJIETOHOBA
UK.

4. Ins cBszHOrO rpada Torna v TOJIBKO TOTJA CYIIECTBYET IIEeMb

u3 V; BV , conepxarmast Bce ero pebpa B TOYHOCTH IO OXHOMY pasy, Koraa

st M, V j -COMHCTBEHHEIE B 9TOM rpad)e BEPIIMHBI HECUETHOM CTEIICHH.

Hapucosarts rpadsl, sBistonmecs npocteivu et B, By, B, B,
)

rIe X -mipocTasi 11enb C K BepIIMHAMH.
5. Hatimure nukiiel ymase 5,6,8,9 B rpade [letepcena.

Ilpumepnotii 6apuanm KOHmMpOIbHOU padomel no meme 3.

1.0Onpenenenue miaockoro u niuanapHoro rpada. [IpuBectu mo Tpu nprumepa Takux rpados.
2.CopmynrpoBaTh 3aa4a O TPEX KOJIOALAX U TPEX JOMax.

3.ChopMynupoBaTh MOHSATHE CBSI3HOTO Heoprpada CBSI3HOTO oprpada, CUIBHO CBA3HOTO oprpada.
[TpuBectu no Tpu npumepa takux rpagos. ChopMmynupoBaTb TEOpeMbI O MpeAcTaBICHUH Tpada B
BHUJC O6”I)G[[I/IHGHI/I$[ HCTICPCCCKAIOINXCA CBA3HBIX KOMIIOHCHT. 4.ManI/IIIa CBA3HOCTH, JOCTUXHUMOCTH .
JaTh OMpeesICHHE, TPUBECTH 110 JIBa IIpUMepa rpada 1 ero MaTPHUIIbI CBA3HOCTHU UITH JOCTHIKUMOC TH.

5.Hapucosats rpader K, K, , K5, K,

Ilpumepnuouii 6apuanm KoHmpobHOU padomst no meme 4.

1.ITpuBectn nmpumep rpada-cetu u onucarh anroputm diroiia, MO3BOMIONMA HAX0IUTh KpaTYalIme
YT MEX]Ty JTIOOBIMU IBYMS Y3JIaMU CETH.

2. Jlats onpenenenus asynaonsHoro rpaga. CdopmynupoBars TeopeMy Kennra o npusHake
JIBYIIOJIBHOTO Tpada.

3.JlokaxuTe, 4YTO B TIOOOM HEITYCTOM PETYISPHOM JIBYIOJIBHOM rpade 4uciio BEpUMH B 00enX JOJsIX

OJIHO H TO KE.
2

. n
4. JlokaxuTte, 4To N - BEpIIMHHBIN rpad, yncio pedep B KOTOPOM OoJiblie, quI , HE SIBJISIETCS

JBY/IOJIbHBIM.
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5. JlokakuTe, 9TO KaXKI0€ IEPEBO SABISETCS NBYNOIBHBIM rpadom. Kakue monHbie ABYI0IBHBIC
rpadbl SBISFOTCS AEPEBBIMU ?

IIpomexyTouHasi arrecTanus (IK3aMeH)
Bapuanm umozo6oii Konmpoavnoi padomot:

1. Onucarb MaTpulbl, CBA3AHHBIC C I’pacl)aMI/I; MaTpulia CMCXKHOCTHU, NHIIUACHTHOCTH, paCCTOHHHﬁ,
Kupxroda, cBsI3BHOCTH (IOCTHKUMOCTH) U UX CBSI3b C MaTpUIIaMU OMHAPHOTO OTHOIICHHS], 33/IAI0IIETO
rpag.
2. Jlanb MuoxectBa Q = {a,b,c,d,e,i, f,h,m, p,q,u,v,0,2,4,6,8101214,%®,a, B,7,A,Z,Z,A}, u ero
IIOIMHOXECTBA

B={c,a,d,n,p,q,0210,14xA,A},

U=1{eadipvl0212*a, B,EA}.C=1{ad,i,ph021214+® B,A, 5 A}
Beimmucars MmHOXecTBa: U M B,g, CnBnU, CuB, U\(BNC), BuC.

3. 3anman Heoprpad, y KOTOPOro MHOXKECTBO BepumH A = {31, a,,a;,a,, a5} u MHOKECTBO pebep

N = {ml, m,,m;, m,,mg, mg } Matpuiia CMEXHOCTH UMEET BU

11100 a 1 1100
10100 0 10001
1 1 0 1 0 |, wmarpunawmHnmaeHtHoctTutakoBa:l 0 0 1 1 0 1
0 01001 0 00110
00010 0 00010

HapucoBarts rpa¢, onpenenuts cTeneHu BepumH. SIBiseTcs Jin 3TOT rpad
3iJIepoBBIM? ["'aMUIIBTOHOBBIM?
4. ]JlokaxuTe, YTO KaXJ0€ JEepeBO SBIAETCS IBYAONbHBIM rpadoMm. Kakue mosnHble IBYIOJIbHBIE
rpadpl SBISAIOTCS IEPEBHIMHE?
5. TloctpouTts rpad c 6 BepumHaMHu, KOTOPBIA
1) uMeeT raMUIIbTOHOB LIMKJI, HO HE UMEET diJIepoBa LUKIA.
2) uMeeT dUIepoB LIMKII, HO HE HMEET raMIJIbTOHOBA ITUKIIA.

6. YueOHO-MeTOANYeCKOEe H MHH( OPMAILMOHHOE 00ecneYeHre TUCHUTIHHBI
6.1 CnHMcOK HCTOYHHMKOB M JIMTEPATypbI

Jlureparypa

Ocnosnas

1. CynonnaroB C. B. DnemMeHTB! JUCKpEeTHON MaTeMaTuku: yueOHuk. - M.: Ungpa-M, 2003. - 279 c.

2. AxumoB O. E. JluckperHas MaTeMaTrka: JToTuka, rpymnimsl, rpadet / O. E. Akumos. - M3n. 2-e, mom. -
M.: JIa6. 6a30Bwix 3HaHuit, 2003. - 376 c.

3. AneckepoB @. T. bunapHbie OTHOIEHUS, Tpadbl U KOJUICKTUBHBIC peIIeHUs: yaeOHOE TTocoOue st
CTYICHTOB, OOy4JaroImxcsi 1O HampaBieHusM '"OkxoHomuka", "Menemxment", "busnec-
uHdopmatrka", '"T'ocynapcTBeHHOE W MyHULIMIIATIbHOE yrnpaBieHue" u cnenuansHoctu "Jloructuka" /
®. T. AneckepoB, D. JI. Xabuna, JI. A. llIBapu. - Uzn. 2-e, mepepad. u gom. - Mocksa : ®u3MaTiuT,
2017. - 341 c.

4. Knexoexun, I. A. T'eomerpuueckas Teopus rpadoB: ydueOHOe Tmocobue s  BY30B /
I'. A. KnexoBkun, JI. II. KonnoBa, B.B.KonnoB.— 2-¢ wu3g., wucnp. u jgom. — Mocksa :
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WanarensctBo HOpaiit, 2023. — 240 c. — (Beicmee oOpazoBanue). — ISBN 978-5-534-04812-4. —
Tekct : anexrpoHHbIH // O6pa3oBarenbHas miuatdopma FOpaiit [caiit]. — URL:

5. Usanos, b. H. JluckperHas wmaremaThka W Teopusi rpadoB : ydeOHOe mocobue Juis BY30B /
b. H. IBanoB. — Mocksa : UsnatensctBo HOpaiit, 2023. — 177 c.— (Briciee obOpazoBaHue). —
ISBN 978-5-534-14470-3. — Tekcr : anekrpoHHBbIH // OOpa3oBarensHas miatdopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/520078 (mata obparuenust: 06.06.2023).

Jlononnumenvras

1. TaBpuno I'.Il. 3amaum u ynpaxHeHus mo auckperHor martematuke/ I'. II. TaBpumos, A. A.
Canoxenko. - 13na. 3-e, nepepa0. - M.: @usmariut, 2009. - 416 c.

2. Knexoexun, I A. Teopus ecpagpos. Cpeda MaXIma: yuebnoe nocobue ons 6y306 [
I A. Knexoskun. — 2-e u3z0. — Mockea : Hszoamenvcmeo Opaum, 2023. — 133 c. — (Bvicuee
oopazosanue). — 1SBN 978-5-534-10084-6. — Texcm : onekmpounviti // Obpazosamenvhas
naamgopma FOpavim [catim]. — URL: https://urait.ru/bcode/514848 (oama obpawenus: 06.06.2023).
3. [luckpemmuas mamemamuxa: NpuKiaoHbvle 3A0AYU U CLONCHOCMb ANICOPUMMOS © VUEOHUK U
npakmuxym 0ns 8y306 / A. E. Auopees, A. A. bonomos, K. B. Konada, A. b. ®ponos. — 2-e u30., ucnp.
u oon. — Mocksa : H30amenvcmeo FOpaum, 2023. — 317 c¢. — (Bvicuee oopazosanue). — ISBN 978-
5-534-04246-7. — Texcm : asnekmponnwii // Obpazoeamenvuaa niameopma FOpavm [caim]. —
URL: https://urait.ru/bcode/514434 (0oama obpawenus: 06.06.2023).

4.Song, Daeun & Lim, Eunjung & Park, Jiyoon & Jung, Minjung & Kim, Young. (2022). TSP -Bot:
Robotic TSP Pen Art using High-DoF Manipulators. — URL:
https://www.researchgate.net/publication/364442964 TSP-Bot Robotic TSP Pen Art using High-
DoF Manipulators (oama obpawenus: 06.06.2023)

5.Maha, Al-Furhud & Ahmed, Zakir. (2020). Genetic Algorithms for the Multiple Travelling Salesman
Problem. International Journal of Advanced Computer Science and Applications. 11. 553-560.
10.14569/1JACSA.2020.0110768. URL:
https://www.researchgate.net/publication/343350213 Genetic Alqorlthms for_the Multiple Travelli
ng_Salesman Problem (dama o6pawenus: 06.06.2023)

6.2 IlepeyeHn pecypcoB MH(OPMAHOHHO-TeJIe KOMMYHHKAIIMOHHOI ceTn «AHTEepHETY.
DnekTpoHHas OubInoTeKa s BY30B 1 ccy30B.- biblio-online.ru
Hanmonanshas anekrponHas oudmunorexka (H3B) www.rusneb.ru
ELibrary.ru Hayunas snexrponHas oubnmorexka Www.elibrary.ru

6.3 IIpodeccuoHaibHbIe 06a3bl JAHHBIX H HH( OPMATIMOHHO-CIPABOYHbIE CHCTEMBI

Hoctyn k npodeccuonansHbiM 0aszam ganubix: https://liber.rsuh.ru/ru/bases

WudopManinoHHbIE CIPAaBOYHBIE CUCTEMBI:
1. Koncynsrant [lmtoc
2. TapanTt

1. MaTepI/IaJIBHO-TeXHI/I‘IQCKOE odecnevyeHmne JAUCHUIIIMHBI

Hdns  obOecreyeHuss  OUCUMIUIMHBI  HMCHONB3yeTCsl ~ MaTepHallbHO-TeXHH4Yeckas  0aza
00pa30BaTEIBHOTO YYPEKICHUS: ydeOHBIE ayIUTOPUH, OCHAIEHHBIC OCKOH, KOMIBIOTEPOM WIIU
HOYTOYKOM, TIPOEKTOpPOM (CTallMOHAPHBIM WU TIEPEHOCHBIM) JUIsl JEMOHCTpAIlUM Y4eOHBIX
MaTepHuasioB.


https://urait.ru/bcode/520078
https://urait.ru/bcode/514848
https://urait.ru/bcode/514434
https://www.researchgate.net/publication/364442964_TSP-Bot_Robotic_TSP_Pen_Art_using_High-DoF_Manipulators
https://www.researchgate.net/publication/364442964_TSP-Bot_Robotic_TSP_Pen_Art_using_High-DoF_Manipulators
https://www.researchgate.net/publication/343350213_Genetic_Algorithms_for_the_Multiple_Travelling_Salesman_Problem
https://www.researchgate.net/publication/343350213_Genetic_Algorithms_for_the_Multiple_Travelling_Salesman_Problem
https://liber.rsuh.ru/ru/bases
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CocraB nporpaMMHOTo 0becredeHus:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. ObecneyeHnne o0pa3oBaTEJHLHOIO MpoLEcca IJIsl JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSMU
310pOBbSI U HHBAJINIOB

B xonme peanu3anuu JUMCHUIIIMHBL HMCIOJB3YIOTCS CIEAYIONME JIONOJHUTEIBHBIE METOIbI
OOydeHUs, TEKYyIIeTO KOHTPOJS YCIIEBAEMOCTH M IIPOMEXYTOYHOH aTTecTali OOYyJaroIMXCsl B
3aBUCHMOCTHU OT UX MHANBHUAYaIbHBIX OCOOEHHOCTEH:

oISl CIENBIX U CIA0OBUAAINMX: JICKIMH O(GOPMISIOTCS B BUJE JIEKTPOHHOTO JIOKyMEHTa,
JIOCTYITHOTO C TOMOIIBI0 KOMITBIOTEPA CO CIeIHATU3HPOBAHHBIM IPOTPAMMHBIM O0ECIICUCHHEM;
NUCBMEHHBIE 3aJaHMs BBIINOJHAIOTCS Ha KOMIIBIOTEPE CO CIEHUATM3UPOBAHHBIM IPOTPAMMHBIM
o0ecrieYeHHeM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECHEUMBACTCS WHIMBUIYaJbHOE
paBHOMepHOe ocBeneHue He MeHee 300 JrOKc; Ui BBIIOJHEHUS 33aHus MPH HEOOXOAMMOCTH
MPEIOCTABIISIETCSl  YBEIWYUBAIOIIEE YCTPOHCTBO; BO3MOXHO TAaKKe HCIOJIb30BAHUE COOCTBEHHBIX
YBEJIMYMBAIOIIMX YCTPOWCTB; MUCbMEHHBIC 3aJaHus O(OPMIIIOTCS YBEIMUSCHHBIM MPHQPTOM; IK3aMEH
U 3a4€T MPOBOJATCA B YCTHOM (OpMe MIIM BBIIOJHAIOTCS B MUCbMEHHON (JOpMe Ha KOMIIBIOTEpE.

oISl IIyXUX M CIa0OCHBINIANMX: JIEKIMH OGOPMILIIOTCS B BUJE JIEKTPOHHOTO JIOKyMEHTa,
o100  IpeNoCTaBJsIeTCs  3BYKOYCHIIMBAIOIAs — ammaparypa HMHAMBUIAYAIbHOIO  IOJIb30BaHUS,
NUCbMEHHBIC 3a/IaHUSl BBINOJHSIOTCA Ha KOMIIBIOTEPE B MHUCBMEHHON (opMe; SK3aMEeH M 3auéT
MPOBOSATCS B MUCbMEHHOM (popMe Ha KOMITBIOTEPE; BO3MOKHO MPOBEIeHUE B (JopME TECTUPOBAHMSL.

eI JIMI] C HApYLIEHUSMH OIOPHO-JBUTAaTEIbHOIO ammnapata: JeKIHH O(OPMIISIOTCS B BHUJE
JJIEKTPOHHOTO  JIOKyMEHTa, JOCTYHHOIO C IIOMOIBI KOMIBIOTEPA CO CHEHATN3UPOBAHHBIM
MpPOrpaMMHBIM ~ OOECIIeYeHHEeM; THCHMEHHBIC 3aJaHWsl BBINIOJNHSIOTCS Ha KOMITBIOTEpPE  CO
CIelIMaTU3UPOBAHHBIM NTPOTPAMMHBIM OOeCIeueHUEeM; SK3aMeH U 3a4€T MPOBOJATCS B YCTHOU (opme
WJIM BBITIOJIHSIOTCS B TUCBbMEHHOM (JopMe Ha KOMITBIOTEPE.

ITpn HEOOXOIMMOCTH NpeaycCMaTPUBAETCs YBEIMUEHUE BPEMEHHU Ul IIOJTOTOBKH OTBETA.

[Tpouenypa mpoBeleHUsI MPOMEXYTOYHONW aTTECTALUM il OOydarolMXCsl YCTaHABIMBAETCS C
y4ETOM WX WHIMBUIYATBHBIX MCUXOPU3NYECKUX ocoOeHHOCTel. [IpoMexxyrouHast arTectanus MOXKeT
IPOBOAUTHCS B HECKOJIBKO ATAIlOB.

[lpu mnpoBeneHUM TMpoLEIYphl OLEHUBAHHUS pPE3YIBTaTOB OOy4eHUS IMpPEaycMaTpUBACTCS
MCIIOJIb30BAHNE TEXHUYECKUX CPEICTB, HEOOXOJAUMBIX B CBS3M C MHAWBHUAYATbHBIMH OCOOEHHOCTSMHU
oOydaronmxcs. OTH CpelICTBa MOTYT ObITb IPEJOCTaBJIEHbl YHHUBEPCHUTETOM, MJIM  MOIYT
MCIOJIB30BATHCS COOCTBEHHBIE TEXHHUUECKUE CPECTBA.

[IpoBeneHue mporenypbl ONEHUBAHUS PE3YIBTATOB OOYYEHHS JIOIYCKACTCSl C MCIIOJIh30BAHUEM
JAMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHII.

ObecneunBaercss AOCTYl K HMH(POPMALMOHHBIM U OuOImorpaduyeckuM pecypcaMm B CETH
WuTepuer mist kaxaoro odydaromerocss B popMax, afanTHPOBAHHBIX K OTPaHUYEHUSIM UX 3I0pPOBbS U
BOCHPUATUS UHPOPMALIMH:

eIl CIENBIX M ClHa0OBHAANMX: B Ie4YaTHOH Qopme yBenmudeHHBIM mpudrom, B dopme
JIEKTPOHHOTI'O JIOKyMEHTa, B (opme ayauodaiiia.

® Ul IIIYXUX M cIa0O0CbIIIANMX: B MeYaTHON dopme, B popMe 3JIEKTPOHHOTO TOKYMEHTA.

e U1t 00yJaroUMXcs C HapyLIEHUsMHU OINOPHO-JBUIaTeIbHOIO alrapara: B Ie4aTHOW ¢opme, B
(opMe 3IEKTPOHHOTO JOKYMEHTa, B (opMme aynuodaiina.

VYueOHble ayqUTOPUU Ui BCEX BHAOB KOHTAaKTHOW M CAMOCTOSATENIBbHON paboThl, HaydHas
OubnuoTeka W WMHBIE TOMEUICHHS Ui OOy4eHHs OCHAIUEHBl CHEIUAIbHBIM O00OpYIOBaHUEM U
y4eOHBIMU MECTAMHU C TEXHUUECKUMU CPEICTBAMHU OOy4EHHUSL:
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® ISl CJICTIBIX W CITA0OBUIAIIMX: YCTPOMCTBOM ISl CKAHUPOBAHUS U YTCHHUA ¢ Kamepoil SARA
CE; nucnuieem Bpaiinss PAC Mate 20; npuntepom Bpaiiinst EmBraille ViewP lus;

oISl TIYXAX W CIA0OCTBIIMIANMX: aBTOMATH3UPOBAHHBIM PabOYMM MECTOM JUIsl JIIOJIEH ¢
HapyIIEHUEM CIIyXa M CIa0OCHBIIANMX; aKyCTHYECKUN YCUIIUTENbh U KOJOHKH;

e isi OOyJAarOUMXCA C HapYIICHUSMU OINOPHO-JBUTATEIBHOTO ammapara: MepeaBUKHBIMH,
peryaupyeMbiMi  dproHoMudeckumMu mnapramu CH-1; KOMIBIOTEPHOW TEXHHKOW CO CIEIHaTbHBIM
IIPOrPaMMHBIM 00ECTICUCHUEM.

9. MeToanueckne MaTe puajibl
9.1 IInaHbl NPaKTUYECKUX 3AHATUH

Tema 1. ba3zoBble maTeMaTHuyeckue NOHATUS. OCHOBHbIE THIIBI TPad 0B U CNOCOOBI UX 3aJaHUS
(maTpuubl u rpadsi). Onepauuu Hag rpagamu, usomopgpusm rpados.

dopma npoBeIeHHs — pelieHUe TUTTOBBIX 3371a4 IS 3aKpeTIeHUsI 1 JOPMUPOBAHUS 3HAHUH, YMEHHH,
HaBBIKOB.

Ilpumepnvie 3a0auu 0ns pewieHus 8 ayOumopuu.:

1.IlpuBectu npumepsl TpadoB. Berdrcienne cTeneHn BepIMHEI.

2. Jlano MHOXecTBO A = {a,b, m}, nocrpouts Ax A. Bemem Ha MHOKecTBE Ax A
6I/IHapHI)Ie OTHOLICHUA o, B BUJAC Map:

p={ (ab).@@m).(@a).(b.m)(ba).(ma) }
a =1 (a,b),(a,m),(a,a),(m m),(m,a),(m,b), (b,a),(o,m),(b,b) }
OTHOCUTENBHO KaXXJI0TO M3 OMHApHBIX OTHOLICHUM YyKa3aTh, KAKUMHU M3 CBOWCTB CHMMETPUYHOCTH,
peuieKCUBHOCTH, TPAH3UTUBHOCTU OHU 00JIaat0T.
3. M3BecTHO, uTO rpad MOKHO 33/1aTh OMHAPHBIM OTHOLeHHEM. Kakumu cBoiictBamu obnagaer rpad,
€CIIH 3aJlatolee ero OMHapHOE OTHOIEHUE
a) peuieKCUBHO, 0) CHMMETPUYHO, B) aHTUPE(IIEKCUBHO, T) aHTHCUMMETPUYHO?
4. JIoKa)XuTe, 4TO AllMKINYECKuil rpad, comepkammii N BepumH K koMmoHeHT, umeer  N-K
pebep.
Koumponvusie sonpocu.
1. TlepeuncnuTh cIOCOOBI 3aqaHus TpadoB, TPUBECTU TPHUMEPHI.
2.latb onpenenenue N30MOp(hHBIX rpadoB.
3. 3amanue OuHapHOro oTHoueHUs Ha MHoOxkecTBe A IIpumepsl. CBolicTBa OMHAPHBIX OTHOIICHUI
(peduieKCMBHOCTh, CHMMETPUYHOCTh, TPAH3UTHBHOCTH) I300parkeHUsi OWHAPHBIX OTHOIICHHHA B
rpajguueckomM BuAe. MaTpullbl, XapakTepusytonpe OuHapHBIC OTHOLICHUS.
BuHapHbIe OTHOIICHUS SKBHBAICHTHOCTH U TIopsizika. [IpuMepbl Takiux OMHAPHBIX OTHOIICHHH.
4.]laTh onpenenenus moiaHoro rpada, peryaspaoro rpada, [Inaronosa rpada, nBynonsHoro rpadga.
5.CBoiicTBa perynsipHoro rpaga u CBsi3b ero ¢ monHbiM Tpadom. Teopema Kenmura o mpusHake
IBYIOJEHOTO Tpada.(B IBYAOIEHOM Tpade HET IUKIOB HEYETHOW JTMHU WIIM HET MPOCTHIX IIHKIOB
HEYETHOW JUTUHBI.)
6.ITpuBectn mpumeps! rpagoB U oprpadoB U BCEBO3MOXKHBIX MAaTPHUI] (CMEXHOCTH, HHIIMICHTHOCTH,
Kupxroda), onuceiBarommx uX CBOMCTBA.
7.CteneHb BepIMHBI (B TOM YHCIIE M30JMPOBAHHAS BEPILMHA, KOHIIEBAs WJIM BHUCSYas BEPIIMHA).
JleMMa 0 «pYyKOTIOJKATHSIX» U €€ CICICTBUE
8. Marpuiisl, cBsi3aHHBIE C TpadaMu; MaTpUIla CMEKHOCTH, HHITUICHTHOCTH, paccTosaui, Kupxroda,
CBSI3HOCTH (JOCTM)KMMOCTH) M UX CBS3b C MAaTPUIIaMU OMHAPHOTO OTHOILCHUS, 3aJat0ILero rpadg.

Tema 2. JIpu:xenue no rpadgy. Oo6xoabl rpadpa (MapmpyThbl, HMKJIbI, IleNd) U TUNBLI rpagos,
00ycJI0BJICHHBIEe HMH (TAMHJIBTOHOBBI, JiJIEPOBBI), HX CBOMCTBA.

dopma npoBeeHUs — pelieHNEe TUTIOBBIX 3a]1a4 JJIs 3aKperyIeHus: U GOpMUPOBAHUS 3HAHUN , yMEHUH,
HaBBIKOB.
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IIpumepnvie 3a0auu 0ns pewieHus 8 aAyOumopuiL.:
1.IlocTpouts rpad ¢ 6 BepumHamMu, KOTOPbII UMEET UIEPOB UK, HO HE UMEET TaMUJIBTOHOBA IIMKIIA
2.JIOKaXuTe, YTO B JIFOOOM CBSI3HOM Tpade KaKIble JBE MPOCThIC IEMH HauOOJbIICH UIMHBI, UMEIOT

oOITyr0 BEPIIMHY.
3.Jl1s1 cBs3HOTO rpaha TOrAa M TOJNBKO TOIMA cymecTByeT uenb u3 V; B V , comepkamas Bce ero

pebpa B TOYHOCTH IO oHOMY pasy, korma stu M , V j - CIMHCTBEHHBIE B OTOM Ipade BepUIMHBI

HEYETHOU CTEIIEHHU.
4. 3anan Heoprpad, y KOTOPOTO MHOXKECTBO BeplImMH A = {al, a,,a,,a,, a5} U MHOXECTBO pebep

N = {ml, m,, m;, m,, Mg, M } Matpuia CMEeXHOCTH UMEET BUJL

11100 a1 1100
10100 0 10001
1 1 0 1 0 |, marpunamHuuaeHtHoctutakoBa:l 0 0 1 1 0 1
0 01001 0O 00110
0 0010 0O 00010

HapucoBats rpag, onpenenuTts cTeneHu BepumH. SBisercs a1 3ToT rpad 3iinepoBbiM?
["aMuIbTOHOBBIM?

Koumponvusie sonpocewt.

1. Ommucare rpad-nepeBo. Jloka3arh SKBHBAJICHTHOCTh IIECTH CBOWCTB rpada-aepeBo. K uemy
MPUBOJMT yHAJICHHE CYHIECTBEHHOTO pedpa rpada? OmnpeaenuTsh OCTOBHOE AepeBO rpada U MPUBECTH
MPUMEDEI.

2.ChopmynupoBaTh yciaoBHe »dilepoBocTH rpada, Mmyasrurpaga. Omnucats anroput™ Diepu
MOCTPOEHUST DUIEPOBOM ILIEMH.

3.[laTb onpenenenue cBA3HOTO rpada, paccTosHus B rpade.

4.KakoBwI cBOMCTBa raMHJIbTOHOBa 1uKiIa? amunbToHOBa Tpada? Teopema J[upaxka.

5.CBoiicTBa peryiasipHoro rpada u cBs3b ero ¢ moiHbiM Tpadom. Teopema Kenura o mpusHake
IBYIOJBHOTO Tpad@a (B ABYAOIBHOM rpade HEeT HMKIOB HEUETHOW JJTUHBI WU HET MPOCTHIX UKIOB
HEUYETHOM JUTMHBI.)

6. YkazaTh paznuyue MEXIy MOHATHSMHU; MapIIpyT, Ielb, MpocTas IeMb, LHUKI, MPOCTON IUKI,
raMUJIBTOHOBA I1€T1b, DIJIEPOBA IIETIh.

7.Ilonsitue cBsizHOTO Heoprpada cBsi3HOrOo oprpada, CHIBHO CBsi3HOro oprpada. Teopembr o
npeacTaBieHuU rpada B BUAEC OObEAMHEHUS HEMEPEeCEKAIOUMXCs CBS3HBIX KOMIOHEHT. PaccrosHue
MEXy BepIIMHAMU. MaTpUIbl CBSI3HOCTH, JOCTHKUMOCTH.

Tema 3. Teopema Kopnana. [IpaBuibHas packpacka rpaga. I'pag sl Tuna «aepeBo» («1ec»).
dopma npoBeIeHUs — pellieHNEe TUTIOBBIX 3a]1a4 JJIs 3aKperyIeHus: U GoOpMUPOBaHUS 3HAHUN, YMEHUH,
HaBbIKOB.

IIpumepHnuie 3a0auu O0Jis peuwlenus 8 ayoumopuu.

1. I'pad-«aepeBo», mocTpoeHrEe OCTOBHOTO AepeBa. B3BemeHHbIH rpad, Bec MapiipyTa, Mepexo] K
HNOHATHIO ceT. [locTpoeHune nuKiIa, OCTOBHOIO AepeBa.

3.Hapucosats rpader KK, K, K3, K,

Koumponwvusie sonpocewi:

1. Jlatp ompezeneHue >KOPAAHOBOW KpuBOH, chopmynupoBaTh Teopemy Kopmana. IlpuBecTtn
OIpesieNieHne IUIOCKOTO M IulaHapHoro rpada m mpumepsl Takux rpados. IlpuBectn mpumepsl
HeraHapHbIX rpados. [Ipusnak niaanapuoctu rpada (treopema IlonTpsirnna-KypaToBckoro).
2.0nucare rpad-aepeBo. JlokazaTb SKBUBAJEHTHOCTh IIECTH CBOWCTB rpada-aepeBo. K uemy
NPUBOJIUT yAAJICHHUE CYLIECTBEHHOTo pedpa rpada? OmnpenenuTs OCTOBHOE JIepeBO rpada U MpUBECTH
MIPUMEPBHI.
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3.Uro Takoe mpaBmIIbHas packpacka rpada? Xpomartuueckoe umcio rpada? Ilpumeps packpacku
rpada u rpadoB ¢ xpomatuueckuM yuciom 1, 2, 3. CoOTHOIEHHE MEXTy CTETICHsIMH BEPIIMH rpada 1
XpOMaTH4YECKUM 4YUCIOM. ['Mnoresa 4 Kpacok.

Tema 4. OnTuMHU3alMOHHBIE 3a7]auu Ha Tpadax. JIByaoiapHbIe Tpadbl, MapoCOYETaHUS .

®opma npoBeeHUS — pELICHNE TUIIOBBIX 3a]1a4 JJIs 3aKperyIeHus: U JOpMUPOBaHUS 3HAHUN, YMEHUH,
HAaBBIKOB.

IIpumepnvie 3a0auu 01 peuteHus 8 ayOumopuu.:

1. Ha mpunaraeMoM puCyHKE IMOKa3aHa TPAHCIIOPTHAsI CETh, COCTOSIAS M3 5 TOPOIOB (PacCTOSIHUSA
MEXJly TOpOoJaMU=BEepIIMHAMU CETU NMPHUBEACHBI Ha JIyrax cetn) HaiiTu kparuaiinme paccTOSIHHUS OT
ropojia 1 10 Bcex ocTalIbHBIX 4-X TOPOOB.

2. Ha nmpuBeIeHHOM pUCYHKE CETH IMOCTPOUTH MAKCUMAIIBHBIH ITOTOK.

3. Bomutens e3mut u3 npoma (/]) Ha pabory (P) mo camoMy KOpOTKOMY MapIipyTy Cper BO3MOKHBIX
0 TPUBEICHHOW Ha puc. cxembl gopor. Ho mpu 3TOoM ero uacro mrpadyioT 3a NpeBbIIICHUE
CKOPOCTH, IMOATOMY CaMbIM ONTHMAJIbHBIM MapLIPYTOM SIBJII€TCSI HE CaMbli KOPOTKUM, a cambli
KoMMepuecku Oe3omacHblii. Ha BTOpolf cxeme mpHBEINEHBI BEPOSTHOCTH COObITHS A= (OBITH
omrrpadoBaHHBIM Ha KaxaoM ydactke poporu). Hapsimet T'MBBJl 3aHuMaroT CBOM IMO3HUITUHU
cllydaifHBIM 00pa3oM, He corjiacoBbiBas HUX Apyr ¢ JapyroM. IlocTtpouTs camblii ONTHMaNbHBIN
Mappyrt ot J no P.

Ilocmpoenue munumanvrot cemu.

4, Ha mnpuimaraeMoM pPHCYHKE YKa3aHbI PACCTOSHUS MEXAy TiaTdopMaMu, AOOBIBAIOIMMHU Ta3 B
OTKPBITOM MOpe, U TNpUEMHBIM NyHKTOM Ha Oepery. IImardopma 1 —camass Onuskas k Oepery u
OCHAIleHa HEOOXOAMMBIM Ul TEpeKaykh ra3a OoT APYruX miaaTdgopMm K HEH M K IPUEMHOMY ITYHKTY
obopynoBanueM. HykHO clipoekTHpoBaTh CETh TPYOOIPOBOJOB MUHUMAIbHON JUIMHBI, COSTUHIOIIEH
niatgopMy 1 u octanbHble IIATHOPMBI.

[Ipennonoxum, 4To B MpeAbLAyIEH 3a1aue Bce naaTGopMbl pa3OUThI HA 2 TPYINBI B 3aBUCUMOCTH OT
JABJICHUS Ta3a B CKBaXWHAX: K Tpymrne MmiIaTGopM ¢ BBICOKAM AaBJeHUEM Taza oTHocsaTcs 2,3,4 u 6
naatGopMbl, a ¢ HU3KAM JaBJeHHeM rasza -5,7,8,9. M3-3a pasHULBI B JaBJIEHUM Ta30MpPOBOJBI OT
IaTGOPM pas3HbIX IPYII HEJIb3S COEAUHATh MEXAy COO0M, HO MOKHO IPUCOEIUHSATE UX K IIaTgopme
1. ITocTpouTh MUHUMANBHYIO CETh Ta30IPOBOOB.

5.0cBOEHME aNTrOprUTMa OMCKA KpaTyalIlero myTH.

PaccmoTperh 3amauM pacmpelieNieHHsl pecypcoB, IMOMCK KpaTdalmmx MmapuipyroB. [Ipakruueckas
3ajaya O T[OCTPOGHHWHM MAaKCUMaJbHOTO TIOTOKAa HEePTH MEXAy HWCTOYHMKaMH HePTH U
HedreneperoHHbIMA 3aBOAaMHu. llepexos K MareMaTHYecKOM Mojenu 3ToW 3amadu. Paspesbl m ux
MPOMYCKHBIE CIIOCOOHOCTH B CETH. AJITOPUTM MOCTPOCHUS MAaKCHMAJIBHOTO TTOTOKA B ceTh. OOCyIuTh
OCHOBBI CETEBOIO NIJJAHUPOBAHUS.

6.bunapHBIe OTHOIICHHS TMOpPSIKAa U HUX MPEACTAaBIEHWE B MOMOIG rpadoB. MakopuTapHsbiid rpad.
3aaud rojJOCOBAaHUS U MakOpUTapHbIe rpadbl — MpuUMephl. YCTOWUMBOCTh Ha rpade u sipo rpada.
[Tpumepsl. @yHKIMSA BEIOOPA — IPUMEPHI.

Konmponvuvie eonpocut.

1./late ompenenenue paspe3a B rpade W MPONMYCKHOW cmocoOHOCTH paspe3a. CdopMyaupoBaTh
teopema Gopaa-PankepcoHa.

2. Ha npuBeneHHoM Bamu mpumepe mpoBeCTH aJIrOPUTM IMOCTPOEHUS MUHUMAJIBHOIO OCTOBHOTO
nepeBa.
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[Ipwnoxxenre 1. AHHOTaAIWS
pabodeii mporpaMMBbl TACTIMIUIAHBL

AHHOTAIIAA PABOYEHN IMPOTPAMMbI JUCIIATIIAHBI

JqucuumuinHa «MeToasl W alrOpUTMbl  Teopuu rpadoB» peanusyercd Ha  (QaxyabTeTe
nHQOPMAIIMOHHBIX CHCTEM H 0Oe3omacHOCTH Kadenpod (yHAaMEHTATbHOW W MPHUKIATHON
MaTEeMaTHKH.

Lenp nucuunianHel: GopMUpoBaHUE 0a30BbIX MPEACTaBICHUN B TEOPUH IpadoB U BO3MOKHOCTH
TAKOBBIX JUIsl IPUMEHEHHS K pa3HBIM THUIIAM NPUKIATHBIX 32/1a4.

3agaun: obecriedyeHHe MOATOTOBKU OyaylMX MpOQecCHOHANOB K PELICHUIO CTaHJapTHBIX 3a7ay
TEOpHH TpaoB U CETEH.

JlucuuIuinHa HanpaBiieHa Ha (GOPMUPOBAHUE CICAYIONIX KOMITETCHIIHN

OIIK-2. CnocoGeH 000OCHOBaHHO BbIOMpATh, J0padaTbIBATH U MPUMEHSATh Ui pPELICHUS
UCCIIEZIOBATENIbCKUX W MPOEKTHBIX 3a/lad MaTeMaTHMYecKHe METOAbl M MOJIENU, OCYIIECTBIIATh
MIPOBEPKY a/IeKBAaTHOCTH MOJIEJIeH, aHaTH3MUPOBaTh PE3yNIbTaThl, OIEHUBATh HAJICKHOCTh H Ka4eCTBO
(GYyHKIIMOHUPOBAHUS CUCTEM.

B pesynbrate 0CBOSHUS TUCIUIIIMHBI 00yJalONICS TOTDKEH:
3nams: OCHOBHBIE XapaKTEpUCTHUKH TIpadoB; CHEIUANbHbIE LENW M LUKIBl B rpade; HOHATHE
OCHOBHOTO JiepeBa B rpade; METO/bI M0ICYEeTa XPOMAaTHUECKOTo uncia rpada.

Ymemuw: cTpouth rpad mo ero MaTpuIlaM CMEKHOCTH FIIM MaTpPHUIE HHITUICHIINN U pemaTh 00paTHYIO
3a7ady; CTPOMTh LMKIbl CHEIUAIBHOTO BHMJAAa B TIpade; HAXOAUTh XPOMATHUYECKOE YHUCIO H
XpOMAaTUYECKUI MHOTOWIEH rpada.
Bnaoemy: anmapaToM U METOAaMH TEOpHH rpadoB 1 KOMOMHATOPUKH JIJIsl TPAMOTHON MaTeMaTHYECKOH
MTOCTaHOBKH M aHaJIM3a KOHKPETHBIX 33/1a4, BOZHUKAIOIMX B TPOPECCHOHAIBHOM IESTETBHOCTH.

Ilo mucnuninHe npeaycMOTpeHa IPOMEXYTOUHasl aTTecTalus B opMe dK3aMeHa.

OO0mu@s TPyIOEMKOCTh OCBOEHUS AUCHUILIMHBI COCTABIISACT 4 3a4€THBIC €ANHUIIBL.



16



