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1. IosicHuTeILHAA 3aAIIMCKA

1.1. Heapb 1 320294 AUCHUILIHHBI

Lenv oucyunnunst: popmupoBaHue 0a30BbIX MPEJICTABICHUN B TEOPUHU TPadoB U BOZMOKHOCTU
TaKOBBIX JJI IPUMEHEHHUS K Pa3HbIM THIaM MPUKJIaJIHBIX 33/1a4.

3aoauu oucyunaunwl: obecrieueHre MOArOTOBKH Oy IyIX Mpo(ECCHOHANIOB K PEIICHHIO CTaHAapPTHBIX
3a/1a4 TEOpHHU rpadoB U CETCH.

1.2. [lepeyens MIaHNPYeMbIX pPe3yJIbTATOB 00yUYeHHs M0 JUCIUIIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUS] KOMIIeTeHIN i

Komnerenuus
(Kom ¥ HAaHMEHOBAHHE)

NuankaTophl KOMMIETeHIN T
(Kom ¥ HANMEHOBAHHUE)

Pe3yabTaThl 00yuenus

OIIK-2. Crocoben
000CHOBaHHO BBIOMPATB,
nopabaTeiBaTh U
NPUMEHSTD JUTS PEIICHHS
HCCIIEI0OBATENbCKUX U
MPOEKTHBIX 3a/1a4
MaTeMaTHYECKHE METO/IBI
W MOJETIH, OCYIIECTBIATh
MPOBEPKY aJeKBATHOCTH
MOZEJIEeH, aHATU3UPOBATh
pEe3yJIbTaTh, OLICHUBATD
Ha/IGKHOCTH U Ka4eCTBO
(hYyHKITOHUPOBAHUS
CHCTEM

OIIK-2.1. Ompenenser u
aHAIM3UPYET CYIICCTBCHHBIC
3IIEMEHTHI UHPOPMAITHOHHBIX
CHUCTEM.

3namb: OCHOBHBIC XapaKTCPUCTHUKH TpadoB;
CIieuaJIbHbIC LCIIN U IUKJIIbI B rpa(be; IIOHATHEC
OCHOBHOTO JiepeBa B rpade; METOIbl MojacdeTa
XpOMaTH4IecKoro uncina rpada.

Ymemw: crpouts rpad TO ero marpuuam
CMEXHOCTH WM MAaTpulE HWHLUMICHUMA U
pemath OOpaTHYIO 3aaady; CTPOUTH ITUKJIBI

CIeUaIbHOTO BHAAa B rpade; HAXOIUTh
XpOMaTHYeCKOe YHCIO U XPOMATHYECKHUH
MHOTO4JIeH rpada.

Bnaoems: ammapatoM W METOIAMH TEOPHU

rpagoB W KOMOWHATOPWUKH JUISI TPaMOTHOM
MaTeMaTHYeCKOH TOCTAaHOBKM M aHalIM3a
KOHKPETHBIX 3a/1ad, BO3HHUKAIOIINX B
npodecCHOHaTIBHOM IESTETLHOCTH.

OIIK-2.2. OcymiecTBasieT
TIOUCK U TIPUMEHSIET
nporpaMMHoe o0ecrieueHne
JUTSL IPOBEICHHUS
BbIYUCINTECIIbHBIX
IKCTIEPUMEHTOB.

3uamv: OCHOBHBIE XapaKTEPUCTUKU Tpados;
crienMalbHbIe [IENH W IUKIBI B Tpade; MoHsATHE
OCHOBHOTO JiepeBa B rpade; MeToJpl mojcyera
XPOMAaTHYeCKOro uucia rpada.

Ymemw: crpouts Tpad TO ero marpuuam
CMEXHOCTH WM MaTpHle WHIOUICHIMHA W
pemate OOpaTHYIO 3a3/a4y; CTPOMTH IIMKIIBI

CHENMANTBHOTO BHJIA B Tpade; HaxXOJUTh
XpOMaTHYeCKOE YHCJIO U XPOMAaTHYECKHH
MHOT'OWIeH rpada.

Braoemy: anmapatom ©W MeTOIAaMH TEOPHH

rpagoB W KOMOWHATOPWUKH JUISI TPaMOTHOM
MaTeMaTHYeCKOH  IOCTAHOBKM ¥ aHaJM3a
KOHKPETHBIX 3a1ad, BO3HHUKAIOIINX B
npodecCHOHATIBHOM JIeSTETHHOCTH.

1.3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

1.3. MecTo JUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON IPOrpaMMBbl

JucuuruimHa «MeTosbl U alNroOpuTMbl TEOpUU TpadoB» OTHOCHUTCA K 00sA3aTeNbHOW YacTH Oioka
JTUCITUTIINH y4eOHOTO TIaHa.

Jlnst OCBOEGHHUSI AMCLUUIUIMHBI HEOOXOAWMBI 3HAHUs, YMEHHUS M BIaJeHUs, c(OpMUPOBAHHBIE B XOJI€
W3YYEHHUsI CIEAYIOLUX AUCUUIIIUH (Moayneil): «MartemaTuueckuil aHanusy», «JIuHeiHast anreOpay,
«AHaJIUTHYECKAs TEOMETPHSI».
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B pesynbrare ocBOCHUS AUCHUIUIMHBI (DOPMUPYIOTCS 3HAHUS, YMEHUS U BIIAJICHUS, HEOOXOAUMBIE IS
M3y4YeHUs CIEAYIOIHUX TUCHUILIMH: «MaTtemaTudeckas Teopust urpy», «lMccinemoBanue omepanuiim,
«MeToibl onTUMHU3ALUNY, «Teoprs CUCTEM U CUCTEMHBIN aHAIU3.

2. CTpyKTypa AUCHHUILINHBI
Oo6mas TpyI0€MKOCTh TUCIUILUINHBI cCOCTaBseT 4 3.e., 144 akageMuyecKkux Jaca.

CTpyKTypa AMCIMILIMHBI 1JIs1 04HOH GopMBbl 00yUeHust

O0beM IUCHUIUIMHBI B (OpME KOHTAaKTHOM paboThl OOydYaroImIUXCS C MeJaroruyecKuMu
paboTHHKaMu W (WIM) JHMIAMHU, TPUBJICKAEMBIMH K pealu3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha
MHBIX YCJIOBUSIX, IPU MPOBEJACHUH YU€OHBIX 3aHATHUI:

Cemectp | Tum yueOHBIX 3aHATHI KomnuectBo
4acoB
4 Jlexuun 24
4 [IpakTHueckue 3aHATHS 32
Bcero: 56

O0beM TUCIHITIIHHEI B (pOopMe caMOCTOSTEIbHON pabOThl 00YJAIOIINXCS COCTABISIET 88
aKaJIeMHUYECKHUX YacoB.

3. Coneprxkanue QU CHUTITIHHBI

Tema 1. ba3oBbie MaTeMaTH4Yeckre NOHATHA. OCHOBHBIE THIIBI TPadgoB M CNOCOOBI UX 3aJaAHUA
(MaTpuusbl u rpagsl). Onepanun Hajg rpadpamu, usomoppusm rpagdos.

Onepanuu HaJ MHOKECTBAMM M X CBOMCTBA. JIeKapTOBO MPOU3BEACHUE MHOKECTB.

Marpuipl, xapakTepusyromye OWHapHbBIE OTHOUICHWs. BUHAapHBIE OTHOIIEHHS SKBHBAJCHTHOCTH W
nopsaka. MaTpulibl, CBsi3aHHbIE C rpadamu; MaTpulla CMEXHOCTH, WHIIMJIEHTHOCTH, PACCTOSHUIMA,
Kupxrocga, cBsI3HOCTH (IOCTHKUMOCTH) M MX CBSI3b C MAaTPUIIAMHU OMHAPHOTO OTHOIICHHS, 3a/IaI0IIETO
rpa¢. Onepanuu Haja rpadamu: onepanuu yianeHus peOpa, BBeAeHUs peOpa, yJaJleHUs! BEpIUUHBI,
BBEJICHHUS BEPIIMHBI B peOpo; omepamus oObeauHeHus rpados, nononHenus rpados. Mzomopduszm

rpados.

Tema 2. /IBuskenne no rpagy. O0xoan! rpadga (MapmpyThl, HMKJIbI, HeNH) U TUNBI Tpados,
00ycJ10BJIeHHbIe MMM (TAaMHJIbTOHOBBI, 31J1€POBBI, HX CBOHCTBA).

Omnpenenenne Mapupyra, HUKIMYECKOTO MapUIpyTa, JUIMHBI MAPIIPYyTa, LENH, IPOCTOM LIE€NH, [IUKIIA,
npocToro 1nukia B Heoprpage. Teopema o cBsi3u MapiIpyTa U pocToil uenu. Teopemsl o cBs3U
MaTpPHUILIBI CMEKHOCTH U YHCJIa MApUIPYTOB ONPEAENIeHHON NIuHBL. ITyTh, KOHTYp, MOHATHE
JOCTUKUMOCTH B oprpade.

ITonsaTue cBsi3HOTO Heoprpada cBsI3HOro oprpada, CHIIBHO CBA3HOTO oprpada. TeopeMsl o
npescTaBieHny rpada B BUjie 00beIMHEHUS HENEePECeKaOIUXCsl CBSI3HBIX KOMIIOHEHT. PaccTosiHue
MEX]y BEpIIMHAMU. MaTpHUILbl CBA3HOCTH, TOCTHKUMOCTH, KOHTPIOCTHRKUMOCTHU. J{namerp rpada.
[uxn, sinepoB MUK, SHIEpOBa 1eMb, SHUIEPOB rpad.

Ycnosue sitnepoBoctu rpada, mynbrurpada. AnroputM Prepu NoCTpOSHUS SiIIEPOBOA LETH.
Onpenenenre raMuiIbTOHOBA IIUKJIA, TAMUJIBTOHOBOM II€MH, FaMIIbTOHOBA rpada.

Tema 3. Teopema Kopaana. [IpaBuiabHasi packpacka rpaga. I'padbl THIA «1epeBo» («i1ec»).
[TonsTne xopaanoBoit kpuoi. dopmynuposka Teopemsl JKopaana. Onpenenenye mIiocKoro u
TmaHapHoro rpada. 3agaya o Tpex KonoAnax u Tpex gomax. I'padsr Ks u K3 3 He ssorest
rwianapHbiMU. Teopema [lontpsruna-Kyparosckoro (¢popmynupoBka). Teopema Diinepa. [TonHbrii
rpad. I'pad-«aepeBon, rpad — wiecy.



Tema 4. OnTuMu3anMoHHbIE 321241 Ha rpadax. JBynoabHbIe rpadbl, NapocoYeTaHusl.
ANropuT™M NOCTPOSHHSI MUHUMAJILHOI'O OCTOBHOTO JiepeBa B rpade.

ITocTanoBKa 3a7a4y O MOUCKE KpaTyallIero myTu B rpade U ee perieHue.

ITocTtaHOBKa 3ajaun O HAXOKJEHUN MaKCUMAaJIbHOI'O IOTOKA B Ipade U ee peleHue.
MeTobl ceTeBOro IiaHupoBanus. J[ByobHbIe Tpadbl, ©X CBOWCTBA, MAPOCOYETAHHMS.
3aauu roJIoOCOBaHMs U UX IPEJCTABICHUS IPU TIOMOLIH IpadoB.

4. O6pa3zoBaTe/ibHbIe TEXHOJIOTHH

JI1st mpoBeIeHUs 3aHAmMuUll IeKYUoOHH020 muna 1o TACIUILINHE TPUMEHSIOTCS TaKue 00pa3oBaTelIbHbIC
TEXHOJIOTUM KaK TPAJAULMOHHAs JEKLUS, JICKUMA-BU3yalu3alrsl ¢ MPUMEHEHUEM CIIAlI-IIPOEKTOPA.
JI1st IpOBEACHUS NPAKMUYECKUX 3aHamutll NCTIONb3YIOTCS Takhue 00pa3oBaTelIbHbIE TEXHOJIOTHH KakK:
pelIeHre TUTIOBBIX 3a/1a4 JIJIS 3aKpeIUIeHUs U (OPMUPOBAHUS 3HAHUN, YMEHUH, HABBIKOB.

B pamkax camocmosmenvholi pabomuvl CTYIEHTOB TPOBOJIUTCS KOHCYJIBTHPOBAaHUE U IPOBEPKa
JIOMAIIHUX 3aJaHUi MOCPEACTBOM JIEKTPOHHOM MOYTHI.

B nmepwon BpEeMEHHOTO TPHOCTAHOBICHUS TIOCEHICHHUS OOYYAIOIIMMHUCS TOMEIICHHA U
tepputopuun PITY s opranuzanuu yd4eOHOro mpoiiecca ¢ IPUMEHEHHEM 3JIEKTPOHHOTO 00y4eHUs U
JTUCTAHIIMOHHBIX  O0OpPa30BATEIbHBIX TEXHOJOTMM MOTYT OBITb  HMCIOJB30BaHBl  CIEIYIOIINE
o0pa3oBaTenbHbIe TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIbBHOTO BPEMEHH;

— DJIGKTPOHHBIC YIYCOHUKH, YI€OHBIC TOCOOUS, HAYYHBIC U3/IAaHUS B AJICKTPOHHOM BHUJIC U JJOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam;

— CHUCTEMBI JIJIsl SJICKTPOHHOT'O TECTUPOBAHUS,

— KOHCYJIBTALIMH C UCIOJIb30BAHUEM TEJIEKOMMYHHUKAIIMOHHBIX CPE/ICTB.

5. OneHka IJIAHUPYEMBbIX Pe3yJbTAaTOB 00y4eHHUs

5.1 Cucrema oneHUBaHUA
dopma KOHTPOJIS Makc. KoJIu4ecTBO 0A/JI0B
3a oxqny padoty Bcero
Tekynuii KOHTPOIIb:

- KOHTpOJIbHAs paboTa (TeMsl 1- 4) 15 6ammoB 60 6amioB
[IpomexxyTouHas aTTecTauus — 3K3aMeH 40 6aioB
(MUtoroBast KoHTpoJIbHAs paboTa)

HToro 3a cemecTp 100 GasutoB

[Tonmy4yeHHBII COBOKYITHBIN PE3YJITAT KOHBEPTUPYETCS B TPAJAUIMOHHYIO KAy OLIEHOK U B
mKany oneHok EBpormeiickoil cucteMsl nepeHoca u HakorieHus kpenutoB (European Credit Transfer
System; ganee — ECTS) B COOTBETCTBUU € TAOJIHIICH:

IIxana
100-6annpHas mkana | TpaauiroHHAs MIKaia ECTS
95 -100 A
2304 OTJINYHO B
68 — 82 XOpOIIO 3a4TE€HO C
56 - 67 D
5055 YIIOBJIETBOPUTEILHO E




20-49 FX

0_19 HEYAOBJICTBOPUTEIBHO HE 3a4TCHO

5.2 Kpurepuu BbICTaBJIeHHUS OLEHKH MO JUCIUIJIMHE

Bamabl/ | Ouenka mo Kputepuu oueHku pe3yjbTaToB 00y4eHUsI 10 JUCUUIJIMHE

Ilkana | AUCHUILINHE
ECTS

100-83/ OTJIMYHO BricTaBnseTcs o0ydaromemMycs, €CIH OH TITyOOKO H IMIPOYHO YCBOWII TEOPETUIECKUN U
A.B MPaKTHIECKUH MatepHai, MOXKET NPOJAEMOHCTPHPOBATH TO Ha 3AHATHAX H B X0/l
MPOMEXXYTOYHOH aTTeCTaIHN.

OO0ydatoniuiicsi HCUSPITBIBAIONIE U JIOTHIECKH CTPOHHO M3IaraeT ydeOHBI MaTepra,
YMeEET yBS3bIBATh TEOPHIO C MIPAKTHKOH, CIIPABISIETCSI C PEIICHUEM 3312
npodeccHoHaIFHON HANPaBICHHOCTH BBICOKOTO YPOBHSI CII0KHOCTH, ITPAaBUIILHO
000CHOBBIBAET IIPHHSTHIE PELICHHUS.

CB0OOHO OpUEHTHPYETCS B yueOHOM 1 podecCHOHANIbHOM TUTEepaType.

OreHKa 1Mo AUCIMIUIMHE BBICTABISIFOTCS 00yYaronieMycs ¢ y4€ToM pe3yIbTaToB
TEKyLIed U IPOMEXYTOUHOM aTTECTALIMHU.

KommereHnuu, 3akperuiéHHbIC 3a TUCIUIUTMHON, COPMUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/ XOPOIIIO BricTaBnseTcs o0yJaromemMycs, €CIH OH 3HACT TEOPETUICCKUN M MPaKTUIeCKUN
C MaTepual, FPaMOTHO U MO CYIIECTBY U3JIaracT €ro Ha 3aHATHIX U B X0
MIPOMEXYTOUHOH aTTeCTally, HE JOIMyCKasl CyIIECTBEHHBIX HETOUHOCTEM.
OO0y4aronIuiics: IPaBIIIEHO MIPUMEHSIECT TEOPETUICCKUE TIOJ0KESHUS TIPH PEIICHUN
MPaKTUIECKUX 3a/1a9 IPO(PEeCCHOHANBEHON HAIPaBICHHOCTH Pa3HOTO YPOBHS
CJIO)KHOCTH, BJajieeT HEOOXOAMMBIMHE IJIsl TOTO HaBbIKAMU M PUEMaMH.
JlocTaTo4HO XOpOLIO OPUEHTHPYETCs B yueOHON M podeccHoHaNbHOI JIuTeparype.
Or1ieHKa Mo JUCLUIUINHE BBICTABILIIOTCA 00yUaromeMycs ¢ y46TOM pe3ysIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.

KomnereHuuny, 3aKperui€HHbIe 32 JUCHUILTMHON, COPMUPOBAHBI HA YPOBHE —
«XOpOILLUI».

67-50/ YIOBJIETBO- BricTaBmnsiercs oby4aromeMycsi, €Clii OH 3HaeT Ha 6a30BOM YpOBHE TE€OPETHUECKUN U
D.E PHTEITBHO MpaKTUYECKUA MaTepua, ,IlOHYCKa?T OT[IENIbHBIC OMIHOKH TIPH €T0 U3I0KEHUH Ha
3aHATHAX U B X0JI€ IPOMEXKYTOUHOM aTTECTALIUH.

OO0yJaronIuiicst UCTIBITEIBACT ONPESIEHHBIC 3aTPYAHCHUS B IPUMCHECHUH
TEOPETHICCKUX ITOJIOKEHUH MTPH PEIICHUH MPAKTHYECKUX 33134 MPO(ecCHOHaTbHON
HAIPaBJICHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, BIaleeT HEOOXOIUMBIMU IS
9TOro 6a30BBHIMU HABBIKAMH U MPUEMAMHU.

JleMOHCTpHpYeT N0CTaTOYHBII YPOBEHb 3HAHUS Y4eOHOH JTUTEpaTyphl 10 TUCIUIUINHE.
OreHka 1o JUCITUIUIMHE BBICTABISIOTCS 00yJalomeMycs ¢ y96TOM pe3ysIbTaToB
TEKyLIed U IPOMEXYTOUHOM aTTECTALIMHU.

KommnereHnuu, 3akperuiéHHbIC 3a TUCIUIUTMHON, COPMUPOBAHBI HA YPOBHE —
«IOCTATOUHBIN».

49-0/ HEY/I0BJIET- BricTaBnsiercs oby4daromemMycsi, €Clii OH He 3HaeT Ha 6a30BOM ypOBHE TEOPETUUECKUI
F,FX BOPHTEIBHO U NPaKTHIECKHUii MaTepHal, J0MycKaeT rpyOble OIMUOKH MPU €T0 U3JI0KCHUU Ha
3aHATHAX U B X0J1€ IPOMEXKYTOUHOM aTTECTALIUH.

OOyJaronIuiicst UCTIBITEIBACT CEPhE3HBIC 3aTPYTHCHUS B IPUMECHEHUH TEOPETUICCKAX
TIOJIOKCHUH TP PEIICHIH MPAKTUIECKUX 3319 POPEeCCHOHATEHON HAIPaBICHHOCTH
CTaHJAPTHOTO YPOBHS CIOXXHOCTH, HE BIaJleeT HEOOXOIUMBIMH IS 3TOTO HABBIKAMH U
MpUEMaMH.

JemoHCTpHpYeT pparMeHTapHbIe 3HAHUS y4eOHON TUTepaTyphl 0 TUCIUIIIINHE.
OrieHKa Mo JUCHUIUINHE BBICTABISIOTCS 00ydJaromeMycs ¢ y4ETOM pe3yIbTaToB
TEKyLIeW U IPOMEXYTOUHOM aTTECTALIMHU.

KomnereHiuu Ha ypoBHE «10CTaTOYHBIN», 3aKPETUIEHHBIE 3 IUCIUILIMHOMN, HE
c(hOpMHUPOBAHEL.

5.3 OueHouHble cpeacTBa (MaTepuajibl) I TeKYyllero KOHTPOJS YCIeBAaeMOCTH,
NPOMEKYTOYHOM aTTecTANMU 00y4aI0IMXCS M0 JMCHHUILJIMHE

Texkymmii KOHTPOJIb
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Ilpumepnuolii 6apuanm KOHmMpoOILHOU padomul no meme 1:

1. Hapucosats rpa¢ Ierepcena.
2. [TocTpouTs rpadsl, KOTOPHIE OMUCHIBAIOTCS CIEAYIOMIUMHI MaTPUIIAMU HHIIUJCHTHOCTH

1 01 00 10O 1 01 10O00O0O0
01 010O0T12O0 1 1000010
&jo1 10100 1(,D|OT1 1T 01 00O
1 001 100O0O0 0001O0T1O01
0 00O0O0OTT11 00 0O0OT1TT1O0O

3. Jlokasatk, 4yTO B JItOOOM Tpade YKCI0 HEUETHBIX BEPIIUH YETHO.

Ilpumepnulii 6apuanm KOHmMpPOILHOU padomuvl no meme 2:

1. ChopmynupoBats ycinoBue 3inepoBocTu rpada, MynsTurpada, anroputm driepu mocTpoeHus
SUJIEPOBOM LIETIH.

2. [latb onpenienieHne raMHJIbTOHOBA LIMKJIA, TAaMUJIBTOHOBOM LIEMH, raMHJIbTOHOBA rpada. KakoBbl
yCIOBUS TaMUJIbTOHOBOCTHU Tpada? [IpuBectu Tpu mpumepa.

3. [Toctpouts rpad ¢ 6 BepIIMHAMH, KOTOPBIA UMEET SHICPOB UK, HO HE UMEET raMIJIbTOHOBA
LHUKIIA.

4. Inst cBA3HOTO rpada Toraa 1 TOJIBKO TOTJa CYIIECTBYET LENb

u3 V; B V; , coaep:alas Bce ero pedpa B TOUHOCTH 110 OHOMY pasy, Korja

stu V; , Vj -eIMHCTBEHHBIC B 3TOM Ipad)e BEPLIMHEI HEYCTHOM CTEIICHH.

Hapucosatb rpadsl, sBisitomuecs npocteiMu nemsimu 2, B, P, , P,
2

TIe X -mpocTas LeMnb ¢ K BePIIMHAMM.
5. Haiimue nukiiel aimansl 5,6,8,9 B rpade Ilerepcena.

Ipumepnuiii gapuanm KonmponvHOU pabomosl no meme 3:

1.0npenenenue mIOCKoro u miaHapHoro rpada. Ilpusectu mo Tpu npumMepa Takux rpagos.
2.CpopmynupoBath 3aa4a 0 TpeX KOJIOJAX U TpeX JoMax.

3.CopmynupoBaTh MOHATHE CBSI3HOT'O Heoprpada cBsI3HOro oprpada, CUIbHO CBA3HOTO oprpada.
[Ipusectu no Tpu npumepa takux rpagon. ChopMyInpoBaTh TEOPEMBI O PEACTABIEHUH Tpada B
BUJie 00bEIMHEHHSI HENIepECEeKarOIUXCs CBA3HBIX KOMITIOHEHT. 4.MaTpHiia CBI3HOCTH, TOCTHKUMOCTH:
JaTh ONpeJielieHne, IPUBECTHU 110 J1Ba IpuMepa rpada 1 ero MaTpullbl CBSI3HOCTU WM JOCTUKUMOCTH.

5.Hapucosars rpadper K, , K, , K5, K

ITpumepnuiii sapuanm KOHmMpPoOLHOU padomel no meme 4:

1.ITpuBectu npumep rpada-cetu u onucarh aaroput™m Droiiaa, MO3BONSIOMNUNA HAXOJUTh KpaTyaiiime
MyTU MEXY JIIOOBIMH IBYMSI y3JIaMHU CETH.

2. latb onpenenenus AByaoibHOTO Tpada. Cdopmynuposats Teopemy Kennra o mpusHake
JBYIO0JIBHOTO Tpada.

3.Jlokaxkute, 4TO B IIOOOM HEMYCTOM PETyISPHOM ABYIOJIBEHOM rpade YUCIIO BEPIIUH B 00eUX TOIIX

OJIHO U TO €.
2

. n
4. JlokaxxuTe, 9TO 1 - BEPIIUHHBIN rpad, uncio pedep B KOTOPOM OOJIbIIe, YeM 7 He SBJIsIeTCs

ABYIOOJIbHBIM.
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5. Jlokaxxute, 9TO KaXKJI0€ IEPEBO SBISAETCS ABYAOIbHBIM Tpadom. Kakue mosHbie 1By 10JIbHBIC
rpadbl SIBISIFOTCS IEPEBBIMU?

IIpomeskyTouHas arTecTauus (IK3aMeH)
Bapuanm umozoeoii konmponwvhoii padomut:

1. Omucarb MaTpulbl, CBSI3aHHbIE ¢ rpadaMy; MaTpULd CMEKHOCTU, HHIUAEHTHOCTH, PACCTOSHUM,
Kupxroga, cBsI3HOCTH (IOCTH)KUMOCTH) M MX CBSI3b C MAaTpUI[AMHU OMHAPHOTO OTHOIICHHMS, 3aIaI0IIETO
rpad.
2. Jlanpl MHOXeCTBa ()= {a,b, c,d,e,i, f,h,m, p,q,u,v,0,2,4,68,10,12,14*D,, £, 7, \,E, Z, A}, H ero
MOJIMHOXKECTBA

B={c,a,d,n, p,q,0,2,10,14,% A, A},
U ={e,a,d,i, p.v102,12,%a, B,25,A}.C ={a,d.i, p,h,0.2,12,14,%®, B, A,Z, A}

BrinmucaTte MHOKECTBA: UmB,E, CnBNnU, CuUB, U\(BNC(C), BuC(C.

3. 3agan Heoprpad, y KOTOPOro MHOXKECTBO BEPIIMH A = {a] ,a,,d,,d 4,a5} u MHO>KECTBO pedep

N = {ml Sy, My, my M, N } Martpuiia CMEXHOCTA UMEET BU/T

1 1.1 00 a 1 1 1 00
1 01 0O 01 0001
1 1 0 1 0 |, wmarpunawuHuuaeHtHoctuTakoa:|0 O 1 1 0 1.
0 01 01 000110
00010 0 000 T10O0

HapucoBarts rpad, onpenenuts CTeneH BepIluH. SBiseTcs Ju 3ToT rpad
sinepoBbM? ['aMUIIBTOHOBBIM?
4. JlokaxkuTe, 4TO KaKJO€ JAEPEBO SBISIETCS JBYAONbHbIM rpadoM. Kakue monHble OBYIOJIbHBIE
rpadsl SBISIFOTCS 1€PEBBIMU?
5. THoctpouts rpad ¢ 6 BepuIMHaMu, KOTOPBIH
1) umeeT raMuIIbTOHOB LIMKJI, HO HE UMEET 3iIepoBa LIUKIIA.
2) uMeeT >1IepoB LUK, HO HE UIMEET raMHJIbTOHOBA LIUKJIA.

6. YueOHO-MeTO1MYeckoe U HHGOPMAILIOHHOE 00eceyeHHe AUCIUIIIUHBI
6.1 CnHcOK MCTOYHMKOB M JIUTEPaTypPbl

Jlureparypa

OcHosnas

1. CynomnaroB C. B. DneMeHThI TUCKpPETHOM MateMaTuku: yueOHuk. - M.: Uudpa-M, 2003. - 279 c.

2. Axumos O. E. JluckpeTHas MmaremaTuka: Joruka, rpymnmsl, rpadst / O. E. Akumos. - U3x. 2-e, gom. -
M.: JIa6. 6a30BeIX 3Hanuit, 2003. - 376 c.

3. AneckepoB @. T. bunapHble oTHOIIEHUS, Ipadbl U KOJJIEKTUBHBIE PELICHUS: yueOHOe Toco0ue A
CTYINEHTOB, oOOydJarommxcs 1o HampasieHussiM "OkoHommuka"', "Menemxment", "busnec-
uHpopmaruka", "'ocyaapcTBeHHOE 1 MyHHMIIUMIIAIbHOE ypaBieHue" u crnenuansHoctd "Jlorucrtuka" /
®. T. Aneckepos, 3. JI. Xabuna, JI. A. llsapu. - Uzn. 2-e, nepepad. u gom. - Mocksa : ®u3MatiuT,
2017.-341 c.

4. Knexoskun, I.A. I'eomerpudeckass Teopuss rpadoB: yuyeOHOE Tmocodue s BY30B/
I'. A. KnexoBkun, JI. I1. KonnoBa, B.B.KonHoB. — 2-¢ wu3g., wucnop. u jgom. — Mocksa :
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MznarensctBo FOpaiit, 2023. — 240 ¢. — (Bwicmee o6pa3oBanue). — ISBN 978-5-534-04812-4. —
Texcr : anexTponHsIit / Obpa3oBarenbHas wiatdopma KOpaiir [caiit]. — URL:

5. HUsanos, b. H. JluckperHas Marematuka W Teopusi TrpadoB : ydeOHOe mocoOue s By30B /
b. H. ViBanoB. — Mockga : M3garensctBo [Opaiit, 2023. — 177 c. — (Bsicmiee oOpa3oBaHue). —
ISBN 978-5-534-14470-3. — Tekcr : snexTpoHHblid / Obpa3zoBatenbHas miaatdopma FOpaiiT [caiit].
— URL: https://urait.ru/bcode/520078 (nara obpamenus: 06.06.2023).

Jlononnumenvhas

1. T'aBpunoB I'.Il. 3amaum u ynpaxsenuss no auckpetHoil maremaruke/ I'. Il. TaBpuios, A. A.
Canoxenko. - 3. 3-e, nmepepab. - M.: ®uzmatiur, 2009. - 416 c.

2. Knexosxun, I.A. Teopus epagos. Cpeoa MaXima: yuebnoe nocobue 0as 8y308/
I'. A. Knexosxun. — 2-e u30. — Mocksa : Hzoamenvcmeo FOpaim, 2023. — 133 c. — (Buicuee
obpazosanue). — ISBN 978-5-534-10084-6. — Texcm : osnekmponnviii // Obpazosamenvhas
naamgpopma Opavim [caiim]. — URL: hitps://urait.ru/bcode/5 14848 (0ama oopawernus: 06.06.2023).
3. Hucxkpemnas mamemamuxa: NPUKiaoHvle 3a0auu U CILONCHOCMb ANCOPUMMOS | YUeOHUK U
npakmuxym 0ns 8y308 / A. E. Anopees, A. A. bonomos, K. B. Konada, A. b. ®ponos. — 2-e u30., ucnp.
u oon. — Mocksa : z0amenvcmeo Opatim, 2023. — 317 c¢. — (Bvicuwee oopazosanue). — ISBN 978-
5-534-04246-7. — Texcm : snexmpounsiii // Obpazosamenvuas niamgopma FOpatim [catim]. —
URL: https://urait.ru/bcode/5 14434 (0ama obopawenus. 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 (0ama 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_Algorithms_for_the Multiple Travelli
ng Salesman_Problem (0ama oopawenus: 06.06.2023)

6.2 Tlepeyennb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn « AHTEepHET».
DnekTpoHHass OMOIMOTEKA sl By30B M CCY30B.- biblio-online.ru
HanmonanwsHnas anekrponnas 6ubnuoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponHas 6ubaunoreka www.elibrary.ru

6.3 IlpodeccnonanbHble 6a3bl JAHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Jloctyn k npodeccnoHanbHBIM 0a3am daHHbBIX: https://liber.rsuh.ru/ru/bases

WNHpopmaninoHHble CLIPaBOYHBIE CUCTEMBI:
1. Koncynsrant Ilntoc
2. Tapant

7. MaTepuaibHO-TeXHHYECKOe o0ecriedyeHue TN CIUTIIUHbI

Jnist obecrniedyeHWs  NUCHMIUIMHBI  WCTOJIB3YeTCS  MarepuagbHO-TEXHHUYECKas  0asa
00pa30BaTEeNBLHOTO YUPEXKIEHUs: y4eOHble ayJuTOPWUHU, OCHAIIEHHBIE MOCKOH, KOMIBIOTEPOM WIIU
HOYTOYKOM, MPOEKTOPOM (CTallMOHAPHBIM WM TEPEHOCHBIM) JUISI JE€MOHCTPAMH  YYSOHBIX
MaTepHuaoB.


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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CocTtaB mporpaMMHOT0 00€CTICUECHHUS
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. Ob0ecneuenue 00pa3oBaTeILHOIO NMpoiecca AJsl JUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
3I0POBbSI H HHBAJIH/I0B

B xoze peamuzanuy JUCHMIUIMHBL HCHOJB3YIOTCSA CIEAYIOIIME JONOJHUTENbHBIE METOJIbI
00y4eHHs, TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M TNPOMEXKYTOYHOW aTrTecTalud OO0Yy4arommxcs B
3aBUCUMOCTH OT UX MHIUBUYalIbHBIX OCOOEHHOCTEMN:

® Uil CJEMBIX W CIA0OBUIAIIUX: JIEKIUH O(GOPMIIIOTCS B BHJIE AJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOIO C IIOMOLIbIO KOMIIBIOTEpA CO CIELUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIeYeHUEM;
MUCHbMEHHBIC 33/I1aHUS BBIMOJHAIOTCS Ha KOMIIBIOTEPE CO CHENHATU3HPOBAHHBIM IMPOTPAMMHBIM
o0ecreyeHneM WIM MOTYT ObIThb 3aMEHEHbl YCTHBIM OTBETOM; OOECIIEYMBAETCS WHAMBUIYyalTbHOE
paBHOMepHOe ocBenieHue He MeHee 300 JroKc; JUIsi BBIMOJHEHHUS 3aJaHUsl MPU HEOOXOJIUMOCTH
IIPEJOCTABIIAETCS YBEIMUYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TaKXKe MCIOJIb30BaHUE COOCTBEHHBIX
YBEJIMUMBAIOUINX YCTPONCTB; MMCbMEHHBIE 3aJaHUs 0(OPMIIIOTCS YBETUUYEHHBIM HIPU(PTOM; SK3aMEH
1 3a4€T MPOBOSATCS B YCTHON (hOpME MIIH BBITTOJIHSIOTCS B MUCBMEHHOH (popMe Ha KOMIIBIOTEPE.

® Ui IJIyXUX M CJIAOOCIHBIIAIUX: JIEKUUU OQOPMIISIOTCS B BHUJE 3JIEKTPOHHOIO JOKYMEHTA,
00  MpeaoCTaBiIsAeTCS  3BYKOYCWIIMBAIONIAsl — ammapaTypa HHAWBUAYAJIBHOTO  TOJH30BAHUS;
IIUCbMEHHBIE 33JaHUs BBINOJHSIOTCS HAa KOMIIBIOTEpE B INHUCBMEHHOH (opme; 3k3aMeH U 3auéT
MIPOBOJISATCS B MUCBMEHHOM (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO MTPOBEACHUE B (POpME TECTUPOBAHHS.

® Ul JIMILl C HapyLICHUSMU OINOPHO-JIBUTATEIBHOIO ammapara: JIEKIUU Oo(QOpMIISIIOTCS B BHJIE
JIEKTPOHHOI'O JIOKYMEHTa, JOCTYIIHOTO C IIOMOIIBIO KOMIBIOTEPA CO CIEHUATU3UPOBAHHBIM
IpOrpaMMHBIM ~ OOECrieueHHeM; THChMEHHBIC 3a/laHUsl  BBINOJHSIOTCS HAa KOMIBIOTEpE  CO
CIELUAIU3UPOBAHHBIM NPOrPAaMMHBIM 00eCIieueHHEeM; PK3aMeH U 3auéT NPOBOJATCS B YCTHOH (hopme
WM BBITIOJTHSIOTCS B MIMCBMEHHOM (popMe Ha KOMITbIOTEpE.

ITpu HEOOXOIMMOCTH MpeycMaTpUBAETCs YBETUUEHUE BPEMEHHU IS TIOATOTOBKU OTBETA.

[Ipouenypa npoBeneHus NMPOMEXKYTOUHOM arTecTaluu Uid OOydarolUXCs yCTaHaBIIMBAETCS C
y4€TOM UX MHAMBHUIYANbHBIX NCUXO(PU3NUYECKUX 0coOeHHOCTeH. [IpoMexyTouHas arTectanus MOXeT
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpu mpoBeneHUMM TPOLEAYPHl OLEHUBAHUS pPE3YAbTaTOB OOY4YEeHHs MpeaycMaTpUBaeTCs
WCTIOJIb30BaHNE TEXHUYECKUX CPE/ICTB, HEOOXOJUMBIX B CBS3HM C WHAWBUAYAJIbHBIMH OCOOCHHOCTSIMHU
oOydJaroluxcsi. OTH CpeAcTBA MOTYT OBITh IPEJOCTABIEHbl YHUBEPCUTETOM, MIM MOTYT
HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKHE CPEJICTBA.

[IpoBenenue mpoueaypsl OLEHUBAHUS PE3YAbTATOB OOYyUYEHMs JOMYCKAETCsl C MCHOJIb30BaHUEM
JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecneunBaercs AOCTYN K HH(MOPMAlMOHHBIM U OubnuorpaduyeckuM pecypcaMm B CETH
WuTepHer 1 Kaxaoro odydaromierocs B (opMax, aIalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[J0POBBS U
BOCTIPUATHS HHPOPMALIUU:

e UIsl CIENBIX WU CHA0OBUISAIIMX: B IE€YaTHOM ¢opMme yBEIWYEHHBIM LIPUPTOM, B Qopme
AJIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiina.

® JIUIsl TIIYXUX U CJIa0OCIBIIAIIUX: B Te4aTHOU ¢opme, B GopMe HIEKTPOHHOTO JOKYMEHTA.

® 1151 00Y4JaIOLINXCSl C HApYIIEHUSIMH ONIOPHO-/IBUraTeIbHOTO ammapara: B meyaTHoil gpopme, B
(opMe IMEeKTPOHHOTO JJOKYMEHTa, B (hopme ayaunodaiina.

Y4eOHble ayIUTOpUU AJIsE BCEX BHUJOB KOHTAKTHOM M CaMOCTOSITENBHON pabOThI, HaydyHas
OMOMMOTEKa W WHBIE TIOMEIICHUS [JIi OOYYEeHHS OCHAIIEHBI CHECIUATBHBIM OOOpPYJIOBAHHEM |
y4eOHBIMU MECTAMH C TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUS:
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® ISl CJICTIBIX U CIA0OBUAAIINX: YCTPOMCTBOM JJII CKAHUPOBAHUSA M YTCHHS ¢ Kamepoil SARA
CE; nucrtuieem bpaitng PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oISl TIYXUX U cIa0OCIHBIIAIINX: aBTOMAaTU3UPOBAHHBIM pPa0OYUM MECTOM Ui JIIOJEH C
HapyILICHUEM CiIyXa U c1ab0CIHbIIIalINX; aKyCTUYECKUI YCUIIUTEb U KOJIOHKH;

o1 OOyYarOIIUXCS C HApPYLIICHUSAMU OIOPHO-IBUTATEILHOTO ammnapaTa: IepeIBUKHBIMH,
perynupyeMbiMu 3proHomudeckumu napramMu CH-1; KOMOBbIOTEPHON TEXHHUKOW €O CHELUAIbHBIM
MIPOrpPaMMHBIM 00€CTIeYeHUEM.

9. MeToanuecKkue MaTepuasibl

9.1 IlnnaHbl NPAKTHYECKUX 3AHATHH

Tema 1. Ba3zoBble MaTemaTu4eckue NOHATHS. OCHOBHBbIE THIIBI TPadoB U COCOOBI UX 3aaHUS
(MaTpunbl u rpagsnl). Onepanun Hajg rpadpavu, nzomoppusm rpagos.

dopma MpoBeICHUS — PEIICHUE TUTIOBBIX 3a/1a4 JIJIsl 3aKperuieHus U ((OPMUPOBAHUS 3HAHUH, YMCHHIA,
HaBBIKOB.

Ilpumepnvie 3a0auu 015 peutenusi 8 ayOUMopuu:

1.ITpuBecTu npumepsl rpadoB. BerdrcieHne creneHy BEpIInHbL.

2. JlaHO MHOXECTBO A = {a,b, m}, noctpouth AxA. BBenem Ha MHOXkecTBe Ax A
OWHapHBIC OTHOIIICHUS O, B BUJIE Nap:

p={ (@.b).(a.m).(a,a),(b,m),(b,a).(m.a) }
o= { (a,b),(a,m),(a,a),(m,m),(m,a),(m,b),(b,a),(b,m),(b,b) }
OTHOCHUTENBHO KaKAOTO W3 OMHAPHBIX OTHOIICHUH yKa3aTh, KAKUMHU U3 CBOWCTB CUMMETPUYHOCTH,
pedIeKCUBHOCTH, TPAH3UTUBHOCTH OHH 00J1a/1at0T.
3. U3BecTtHO, 4TO Tpad MOKHO 3a/1aTh OMHAPHBIM OTHOIIeHHEeM. Kakumu cBoiicTBamMu o6naiaeT rpad,
€CIIU 3a/1aroliee ero OMHapHOE OTHOLLICHHE
a) peaexcuBHO, 0) CHMMETPUYHO, B) aHTUPE(DICKCHUBHO, T') aHTUCUMMETPUIHO?
4. Jlokaxxure, 4YTO aLUKIMYECKU# rpad, copepkamiuii n BepIIMH U Kk KOMIIOHEHT, uMeer  n-k
pebep.
Konmponvnwvie 6onpochwi:
1. Ilepeuncnuthb crocoObl 3aaHus TpadoB, IPUBECTH IPUMEPHI.
2.latb onpenenenue n3oMopQpHBIX rpados.
3. 3ajanue OMHapHOro OTHOUIEHUs Ha MHoxkecTBe A Ilpumepsl. CBolicTBa OMHAPHBIX OTHOIIEHUMN
(pedieKCBHOCTh, CHUMMETPUYHOCTb, TPAH3UTUBHOCTH) M300paxkeHus OMHAPHBIX OTHOIIEHUH B
rpaduueckoM Bue. MaTpullpl, XapakTepu3yooliue OWHapHbIE OTHOIICHUS.
brnapHble OTHOIIEHHS SKBUBAJIEHTHOCTH U nopsiika. [IpuMepbl Takux OMHApHBIX OTHOIIEHU.
4.]Jlatb onpeneneHus nmoiaHoro rpada, perynspHoro rpada, [Inaronosa rpada, 1ByaoiasHOTO Tpada.
5.CBoiictBa peryssipHoro rpada M cBs3b ero c¢ nosHeiM rpagom. Teopema Kenura o mpusHake
IBYJIOJIBHOTO rpada.(B IBYA0IbHOM rpade HeT IUKIOB HEYETHOM IJIMHM WM HET MPOCTHIX IUKJIOB
HEYETHOH JIJTMHBI. )
6.IlpuBectu mpumepsl rpadoB U oprpadoB U BCEBO3ZMOXKHBIX MaTpHIl (CMEKHOCTH, UHIIMICHTHOCTH,
Kupxroga), onuceiBarommx ux cBOUCTBA.
7.CtenieHb BepIIMHBI (B TOM YHUCIE€ W30JIMPOBAHHAsI BEPIIMHA, KOHIIEBAas WJIM BHUCAYAs BEPIIMHA).
JlemMMa 0 «pYKOIIOXKAaTUAX» U €€ CIEACTBHE
8. Marpuiisl, cBsi3aHHbIe ¢ rpadamMu; MaTpUlla CMEKHOCTH, MHIIMIEHTHOCTH, paccTossHui, Kupxroda,
CBSI3HOCTH (JIOCTHM)KMMOCTH) U UX CBSI3b C MaTpULIAMH OMHAPHOT'O OTHOIIEHHMS, 334al01IEero rpad.

Tema 2. [IBumikenune no rpagy. O6xoabl rpada (MapmipyThl, HHKJbI, HelH) U TUNBI rpados,
00yCJI0BJIEHHBbIE UMH (TAMHJIBTOHOBBI, 311JIEPOBbI), HX CBOMCTBA.

dopma npoBeIeHHs — pelIeHUe TUIIOBBIX 3ajiay sl 3aKpeIuIeHus 1 popMupoBaHusl 3HaHUH, yMEHUH,
HaBbIKOB.
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Ilpumepnvie 3a0auu 015 peutenus 8 AyOUMopun:

1.ITocTpouTts rpad ¢ 6 BepurmHaMu, KOTOPIF UMEET MIIEPOB UK, HO HE UMEET TaMUJIbTOHOBA ITHKIIA
2.Jlokaxkute, 4TO B JIFOOOM CBSI3HOM rpade Kaxable JIB€ MPOCThIC LEeMU HAauOONIbIIeH ATUHBI, UMEIOT
OO0IIYI0 BEpIIHUHY.

3.Jlna cBa3HOro rpaga Torjaa M ToJIbKO TOra CyIIeCTBYET LElb U3 V; B V; , comepixamas BCe €ro

pebpa B TOYHOCTH IO OJHOMY pasy, korga 3tu Y ; , V; - cAHHCTBEHHBIE B 9TOM rpade BEpIIHHBI

HEYETHOH CTEIEHH.
4. 3anan Heoprpad, y KOTOPOTO MHOXECTBO BEPIIUH A = {al ,a,,05,0,, 615} U MHOXECTBO pedep

N = {ml L, My, My, M, M, M } Marpuna cMEXHOCTU UMEET BH]L

1 1T 1 00 a1 1 1 00
1 01 00 01 00 01
1 1 0 1 0 |, MmarpuuauHuuaeHtHoctutakosa:|0 O 1 1 0 1
0 01 01 0 001 1O
0 0010 0 00O0T1O

Hapucosats rpad, onpenenuts CTeneHu BepIrH. SBisercs 11 3ToT rpad diinepoBbiM?
I'aMunbTOHOBBIM?

Koumponvnvie onpocnwi:

1. Omnwucarp rpad-aepeBo. JlokasaTb HSKBHBAJIEHTHOCTh IIECTH CBOMCTB rpada-mepeBo. K uemy
MIPUBOJIUT yAAJICHHUE CYIMIECTBEHHOr0 pedpa rpada? OnpeneanuTb 0CTOBHOE JepeBO rpada U MPUBECTH
MIPUMEPHI.

2.ChopMynupoBath yciaoBue disiepoBocTH Tpada, Mynbrurpada. Ommcars anroputm  Dnepu
MIOCTPOEHHUs DIIepoBO LIETH.

3.Jlath onpenenenue cBs3HOro rpada, pacctossaus B rpade.

4.KakoBbI CBOMCTBAa raMUJIbTOHOBA 1TUKJIa? ["amunbToHoBa Tpada? Teopema Jlupaka.

5.CgoiictBa perymsipHoro rpada U CBs3b ero ¢ nouHeiM rpadom. Teopema Kenura o mpusHake
IBYIOJIBHOTO Tpada (B IBYAOIBHOM rpade HEeT LUKIOB HEYETHOM JTUHBI UM HET MPOCTHIX IHKIOB
HEUYETHOM JIJTUHBI. )

6. Ykazarh paznuuue MeXIy MOHATUSIMH; MapuipyT, Lelb, IpOCTas LEeMb, LHUKJI, MPOCTOW LMK,
raMWJIBTOHOBA LEIb, SUJIEPOBA LETIb.

7.Ilonsitne cBs3HOrO Heoprpada CBsA3HOTO oprpada, CHIBHO CBs3HOro oprpada. Teopembl o
npejcTaBieHuy rpada B BUAE OOBbEAMHEHUS HEMEpPeceKaroluXcsl CBA3HBIX KOMIIOHEHT. PaccTosHue
MEXy BeplIMHaMU. MaTpullbl CBA3HOCTH, JOCTUKUMOCTH.

Tema 3. Teopema ’Kopaana. [IpaBunbHas packpacka rpaga. I'padsl Tuna «aepeBo» («Jiec»).
®dopma npoBeieHNs — pellIeHre TUIIOBBIX 3a/1a4 /7S 3aKpeIuieHus U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HaBBIKOB.

Ilpumepnvie 3a0auu 015 peutenusi 8 ayOUMopuu:

1. I'pad-«epeBo», MOCTpOeHHE OCTOBHOTO JiepeBa. B3BerieHHblii rpad, Bec MapiipyTa, nepexos K
noHsTHio cetu. IlocTpoenne ukia, OCTOBHOTO IepeBa.

3.Hapucosars rpaper K, K, , K, K,

Konmponvnvie 6onpochwi:

1. Jlatp ompeneneHue >KOpJaHOBOM KpHBOH, cdopmymnupoBath Teopemy Kopaana. IlpuBectu
onpejiefieHue IUIOCKOTO M IulaHapHOro rpada u mpumepsl Takux rpados. [IpuBectu npumepsl
HerutaHapHbIX rpados. [IpusHak nmiuanapHocTu rpada (teopema IlonTpsaruna-KypaToBckoro).
2.0nucate rpad-nepeBo. JlokazaTh SKBUBaJIEHTHOCTh IIECTH CBOWCTB rpada-nepeBo. K uemy
MPUBOAMT yJAJE€HUE CYLIECTBEHHOTo pedpa rpada? OnpeaeauTb 0CTOBHOE AepeBo rpada U MpUBECTU
MIPUMEPBHI.
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3.Uto Takoe mpaBmibHas packpacka rpada? Xpomarmdeckoe uucio rpada? Ilpumepsl packpacku
rpada u rpadoB ¢ XxpoMaTuueckuM yuciom 1, 2, 3. CooTHOIIEHHE MEX/1y CTENICHsIMH BEepIIUH rpada u
XpoMaTH4ecKuM yuciioM. ['umnoresa 4 Kpacok.

Tema 4. OnTuMu3anvoHHbIE 337aun Ha rpadax. JBynonapHbIe rpadbl, MapoCoOYeTaHuUs.

dopma npoBeIeHHs — peIIeHUE TUTTOBBIX 3aj1ay sl 3aKpeIUIeHUs 1 (OpMUpOBaHMs 3HaHUH, YMEHUH,
HaBbIKOB.

IIpumepnvie 3a0ayu 013 peutenus 8 ayOumopuu:

1. Ha mpuiaraeMoM puUCyHKE MOKa3aHa TPAHCIOPTHAas CETh, COCTOSIAs U3 5 ropoAoB (pacCTOSHUS
MEXy TOpoJaMU=BEpILINHAMU CETH NPUBEJEHBI Ha ayrax cetu) Haiitu kparyaiiiine paccTostHUs OT
ropozaa 1 10 Bcex OCTaIbHBIX 4-X TOPOJOB.

2. Ha nprBe1IeHHOM PUCYHKE CE€TH MOCTPOUTh MaKCUMaJIbHBIN MOTOK.

3. Boaurens e3aut u3 noma (/) Ha padory (P) mo camomy KOpOTKOMY MapuIpyTy Cpelu BO3MOXKHBIX
[0 TIPUBEACHHOW Ha pHUC. cxeMmbl Jopor. Ho mpu 3TomM ero wacto mrpadyroT 3a NpeBbIIICHHE
CKOPOCTH, IO3TOMY CaMbIM ONTUMAJIbHBIM MapLIPyTOM SIBJISIETCSI HE CaMblil KOPOTKHH, a camblii
KoMMepuecku Oe3omacHblii. Ha BTOpoil cxeme NpHUBENCHBI BEPOSTHOCTH COOBITHS A= (OBITh
omtpadoBaHHBIM Ha KaxaoM yuacTke pgoporu). Hapsiner T'MBB]] 3anumaror cBou mo3unuu
CllydaiilHbIM 00pa3oM, HE COIjlacoBbIBasg HX JApyr ¢ JpyroM. Iloctpouth camblii ONTUMAaIbHBIN
Mapupyt ot /I no P.

Ilocmpoenue munumanvrot cemu.

4. Ha mpunaraeMoM pHUCYHKE yKa3aHbl PAacCTOSHUS MEXAy IutarGopmamu, JOOBIBAIOIIMMU ra3 B
OTKpPBITOM MOpE, W NPHUEMHBIM IyHKTOM Ha Oepery. Ilmardopma 1 —camas Omu3kas k Oepery u
OCHaIlleHa HEOOXOAMMBIM Ui MEepPeKayKy ra3za OT APYrux miatdhopM K Hell M K MPUEMHOMY MYHKTY
obopynoBanuem. Hy>XHO CITpOEKTHPOBATH CETh TPYOOIIPOBOIOB MHHUMAIBHOM JUTMHBI, COCTUHSIOIIEH
mwiatrgopmy | U octanpHbIE MIATPOPMBIL.

[Ipenmonoxum, 4To B MpeAbLAYIIEH 3aaue Bce MIaT(GopMbl pa3OUTHI HA 2 TPYNIblI B 3aBUCUMOCTH OT
JABJICHUS ra3a B CKBaXXMHAX: K Ipymre miaThopM ¢ BHICOKUM JaBJICHHEM raza oTHocsarcs 2,3,4 u 6
m1atGopMbl, a ¢ HU3KUM JaBleHHEM rasza -5,7,8,9. M3-3a pa3HUIBI B NIaBICHUHM Ta30MPOBOJBI OT
1aTGOpPM pa3HbBIX TPYII HEIb3sI COSAUHATh MEXAy CO00i, HO MOKHO IPUCOEAUHSTH UX K T1atdopme
1. IlocTpouTh MUMHUMAJIBHYIO CETh T'a30IPOBOIOB.

5.0cBoeHME anropuT™Ma MOMCKa KpaTyaiIiero myTH.

PaccmotpeTrs 3amaum pacmpeneneHuss pecypcoB, IMOMCK KpaTdahmux mapmpyrtoB. [Ipaktudeckas
3ajaya O TIIOCTPOCHHWU MAKCHUMAJbHOTO IOTOKAa He()TH MeXAy MHCTOYHHKAMH HePTH U
He(reneperoHHbIMA 3aBojilaMu. llepexon K MaTeMaTHueckoW Mojenu 3ToW 3amaun. Paspessl m ux
MIPOMYCKHBIE CITIOCOOHOCTH B CETU. AJITOPUTM IMOCTPOEHUSI MAaKCUMAJILHOTO MOTOKA B ceTu. OOCyIuTh
OCHOBBI CE€TEBOI'0O IIJIAHUPOBAHUS.

6.bruHapHble OTHOIIEHMS MOpAAKAa U MX MpPEJCTaBlIeHHE B MoMollbs rpadoB. MaxopurapHslid rpad.
3aauy TOJIOCOBaHMS M MakOpUTapHble Ipadbl — NpUMepbl. Y CTOWYMBOCTh Ha rpade u sapo rpada.
[Tpumepsl. @yHKIUS BBIOOpa — IPUMEPBHI.

Konmponvnwvie sonpocur:

1.late ompeneneHue paspe3a B rpade U NpomyckHOM crocobHocTu paspesa. ChopmynupoBaTh
teopeMma Dopaa-PankepcoHa.

2. Ha npusenenHom Bamu npumepe mpoBeCcTHM aJrOPUTM IMOCTPOEHUS MHHMMAIBHOTO OCTOBHOI'O
JiepeBa.
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IIpunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbI JUCIUATUTHHEL

AHHOTAIIUS PABOYEN ITPOT' PAMMBI JTUCIUILIAHBI

Hucuumnuaa «MeToasl W alropuTMbl  TeopuM rpadoB» peanu3yerca Ha (pakKyJIbTeTe
WH(DOPMALIMOHHBIX CUCTEM U 0Oe3omacHOCTH Kadeapod (GyHIAMEHTATBHOW W TPUKIATHOU
MaTEMaTHKHU.

Lenp qucturumHbl: GopMUpoBaHUE 0a30BBIX MPEJICTABICHUN B TEOPUH IpadoB U BO3MOKHOCTH
TaKOBBIX ISl IPUMEHEHHSI K Pa3HBIM THUIIaM MPUKIIAIHBIX 3a7a4.

3amaun: obOecrieyeHre MOATOTOBKH OynymIuX Mpo(hecCHOHAIOB K PEHICHUI0 CTaHIAPTHBIX 33134
Teopuu rpadoB U ceTel.

JlucuuiuinHa HanpaBJieHa Ha (popMUpOBaHHE CIIETYIONIINX KOMITETCHIIUMA:

OIIK-2. CnocobeH 00OOCHOBaHHO BBIOMpPATh, JI0padaThIBAaTh W NPHUMEHATH JUIS  PEHICHUS
HCCIICIOBATENILCKUX M TPOCKTHBIX 33Jlad MaTeMAaTHYeCKHe METOABl M MOJIENH, OCYIIECTBIISITh
MIPOBEPKY aJ€KBAaTHOCTU MOJEINeH, aHAIU3UPOBATh PE3YJbTaThl, OIICHUBATh HAJACKHOCTh U KayeCTBO
(GYHKIIMOHUPOBAHUS CHCTEM.

B pe3ynbrate 0cBOCHUS AUCHUIUIHHBI O0yUYaIOIIHICS TOJIKEH:
3Hamb: OCHOBHBIE XapakTEpPUCTUKH TIpadoB; crHeluanbHbIE LEMW M LUKIbl B Tpade; MOHATHE
OCHOBHOTO JIepeBa B rpade; METOIbI OCUeTa XPOMAaTHYECKOT0 Yuciia rpada.

Ymems: cTpouts rpad Mo ero MarpuiaM CMEKHOCTH WIIM MaTPHUIIE HHIUACHIMA W pemarbh 00paTHYIO
3aady; CTPOMTHh LHWKJIBl CIEHUAIBHOTO BHIa B Tpade; HAXOMUTh XPOMATHYECKOE YHCIO H
XPOMAaTHYECKUI MHOTOYIEH Tpada.
Braoemyw: anmapatom u MeTogamMu Teopuu rpadoB U KOMOMHATOPUKH JIJIsl TPAMOTHOW MaTeMaTH4eCKON
MIOCTAHOBKH U aHAJIM3a KOHKPETHBIX 3a/1a4, BO3HUKAIOIINX B TIPOPECCHOHAIBHOM IS TEIbHOCTH.

[To nucruIuiiHe IpeaycMOTpEeHa MPOMEXKYTOUHAs aTTecTalus B (hopMe HK3aMeHa.

OO0mmast TpyA0€MKOCTh OCBOCHHS JUCLIUIUIMHBI COCTABIACT 4 3a4eTHBIC CTUHUIIBI.
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JIMCT U3BMEHEHUI!

Ilpunosxcenue 2

No | Tekcr akTyanuzainuu uinu npuiaraeMbii Kk PI1J] nokymenr,
COZEpKAIMI U3MEHECHUS

ara

Ne
MIPOTOKOJIA

1 Ona OIN BO maructpaTypbl n3meHeHust Tonbko 3a 2020 .
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