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1. HosicHUTEJIbLHAS 3aHCKA
1.1. Ilenp v 3aga4u AUCHUTLIAHBI

Lenb qucuuruivHel: GopMUpoBaHue 0a30BbIX MPEACTABICHHI B Teopuu rpad)oB U BO3SMOKHOCTU
TaKOBBIX JJI IPUMEHEHHUSI K Pa3HbIM THUIIAM MPUKIAJAHBIX 33/a4.

3amaun  TUCHUIUTMHBL. O0EcleYeHue IOATOTOBKH OyIylmMX Npo(ecCHOHANIOB K PpEIICHUI0
CTaHJAPTHBIX 3a]1a4 TeOpUU rpadoB U ceTel.

1.2. ®opMupyemMble KOMIIETEHIIUU, COOTHECEHHBIE C TUIAHUPYEMBIMH pe3yJIbTaTaMu 00yUeHus
10 TUCIMILINHE:

Koxapbl Coxaepxxanue KoMIeTeHIM I IlepeyeHnb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIe- 00y4yeHMsI 10 JUCHUILIMHE

TeHINi

OIIK-2 | cnocoGHoCTh UCTIONIb30BATh | 3namb: OCHOBHBIE XapaKTEPUCTHKH Tpados;

COBpPEMECHHBIE MaTEMAaTUYECKUE METOIABI CIIEIMATbHBIC TICTTH U [UKJIBI B r‘pa(be; [MOHSITHE

" COBPCMCHHEIC MPUKIANHBIC | ocyopHOTO MepeBa B rpade; METOIBI MOJCYETa
MpOrpaMMHBIE CpEICTBA M OCBaWBaTh
XpOMaTHYECKOT0 Yrcia rpada.
COBpEMEHHBIE TEXHOJIOTHH v
NPOTPAMMHPOBAHHS ‘Memb: CTPOUTH Trpad TO €ro MaTpulam

CMEKHOCTM WJIM MaTpUlE HWHUUMACHUUNA U
pemaTh 0oOpaTHYIO 3ajady; CTPOUTH ITUKIIBI
CICIMAIBLHOTO BHJa B Tpade; HAXOIUTh
XpOMaTHYECKOE YUCIO0 M  XPOMATHYECKHUI
MHOTO4JIeH rpada.

Bnaoems: ammapatoMm W MeTOmaMH TEOPHH
rpadoB W KOMOWHATOPHKH [UIsI TPaMOTHOMN
MaTeMaTHYeCKO TOCTAaHOBKM U  aHalM3a
KOHKPETHBIX  337a4,  BO3HHMKAIOIINX B
po(heCCHOHATBEHON AeSTeTbHOCTH.

1.3. MecTo qUCHMITIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

I[I/ICI_II/IHJ'II/IHa ((TeOpI/IH I‘pa(b0B)) OTHOCUTCS K 0a30Boi dYacTu OJloKa JAUCIHHUITIINH yqe6H0r0
IJ1aHa.

Jnst ocBOGHHST AUCIUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUSI M BJIaJCHHS, CHOPMHUPOBAHHBIE B
XO0JIe M3yUeHUs CIEAYIOIINX TUCHUIUIMH (Moaynel): «MaTtemarnyeckuil ananusy, «JIuHeiHas
anredpa», « AHATUTHYECKAsE TECOMETPHUS.

B pesynbrare OCBOEHUS JUCHUIUIMHBI (DOPMUPYIOTCS 3HAHHWS, YMEHHUS H  BIJIAJICHUS,
HEOOXOUMBIC N7 M3Y4YEHHS CIEIyIONMX IUCHUIUINH. «MareMaTtudeckass TEOpus HIrpy,
«HccnenoBanue onepanuiny, «MeToasl onTUMuU3aum», « Teopust CUCTEM B CUCTEMHBIA AaHAJIU3Y.

2. CTpyKTYypa AUCHHMILIMHBI
OO6mmas Tpy10éMKOCTh AUCIUILTUHBI cOCTaBisieT 4 3.e., 144 4., B TOM 4ncle KOHTaKTHas paboTa

o0ydJarommxcs ¢ IpernoaaBaTenaeM 56 4., mpoMexXyTodHas aTrrectarus 184., camocTosTenbHas
pabota obyuaromuxcs 70 4.



Bunsr yue6HO#M paboThI

(B vacax)
KOHTaKTHas DopMBI TEKYLIETO
= EE KOHTPOJIS
Ne e 2 yCIEBAaEMOCTH,
Paznen mucturinHbl/ TeMbl g z 5 .
T1/T1 < 2 g (hopMa IpoMeKyTOTHOI
o 2 $ 5 e aTTecTaluu
3 = =2l 25 8 g (no cemecmpam)
2 |2E|&Ezs
1 | Tema 1. ba3oBbie 3 6 8 18 Omnpoc
MaTeMaTHYECKHIE TOHATHSI. KonrtponbHas pabora
OcHoBHBIC THITHI TpadoB U
CHOCOOBI MX 3a/1aHUS
(MaTpuub! ¥ rpadsl).
Omneparu Hax rpadamm,
nzomopdusm rpados
2 | Tema 2. [IBuwxeHuE 110 3 6 8 16 KonTposbHas padora

rpady.

O6xonp1 rpada (MapmpyTI,
LUKIIBI, [ICTIN) U THIIBI
rpa¢oB, 00yCIIOBIICHHEIC
UMH

(TaMHIIBTOHOBBI, DIJIEPOBHI,
HX CBOMCTBA).

3 | Tema 3. Teopema Xopnana. | 3 6 8 16 KonTponbHas pabora
[IpaBunbHas packpacka
rpada. ['padsr Tuna
«ziepeBoy («iecy).

4 | Tema 4. OnTuMu3annoHHBIE | 3 6 8 20 KonTponbHas pabora
3a/1a4yn Ha Tpadax.
JBynonbHbIe Tpadsl,
apOCOYETaHUsI.
5 OK3aMeH 3 18 HroroBas koHTpOIbHAS
pabota
HToro: 24 32 18 |70

3. Coaep:kaHue TUCHUTLINHBI

Tema 1. ba3zoBble maTemaTuueckue NOHATHA. OCHOBHbIe THNBI I'PaoB U CHOCOOBI HX
3apanns (MaTpuubl 1 rpadgel). Onepanun Haa rpadpamvu, nsomopdpusm rpagos.

Orneparuy HaJ MHOKECTBAMH M X CBOMCTBA. JIeKapTOBO MPOU3BEICHIE MHOXKECTB.

Martpuiibl, XapakTepusyromnue OMHapHble OTHOIIEHUS. bBiHApHbBIE OTHOIIEHUS SKBUBAJIEHTHOCTH
U mopsaka. Marpuibl, CBA3aHHbIE C TpadamMu; MaTpuila CMEXKHOCTH, HWHIUACHTHOCTH,
paccrosinuii, Kupxroda, cBSI3HOCTH (JOCTHKUMOCTH) M HX CBSI3b C MaTpHUIlaMU OWHAPHOTO
OTHOIIIEHUS, 3aaomniero rpad. Onepanuu Haja rpadgamu: onepannd yaaleHus pedpa, BBEACHUS
pebpa, ymaneHus BEpIIMHBI, BBEJCHUS BEPIIMHBI B peOpo; omeparusi o0benuHeHus rpados,
nomnonHenus rpagos. M3omopdusm rpados.

Tema 2. /IBu:kenue no rpagy. O6xoas! rpaga (MapmpyThl, HUKJIbI, elIH) U TUNBI TPagoB,
00ycy10B/ICHHbIC MU (TAMHJIbTOHOBBI, JHJIEPOBBI, HX CBOWCTBA).

Ornpenenenne MapuIpyTa, UUKJIAYECKOI0 MapUIpyTa, JJIMHBI MaplIpyTa, LEMH, IPOCTON LEIH,
IIUKJIa, TPOCTOro LKA B Heoprpade. Teopema o cBsi3u MapuipyTa U IpocToii uenu. Teopemsl 0
CBSI3M MAaTPHIIbl CMEXXHOCTH M YKCJIa MapLIPYTOB OIpeeeHHON AMUHBL [IyTh, KOHTYp, MOHATHE
JOCTHXKUMOCTH B oprpade.



[TonsiTue cBsi3HOTO HEeoprpada cBsa3HOTO oprpada, CHIIbHO cBA3HOTO oprpada. Teopemsr o
npecTaBieHud rpada B BUIe 00beIMHEHUS HETIEPECEKAIOIUXCS CBI3HBIX KOMIIOHEHT.
PaccTosnue mexny BepiimHaMu. MaTpHIbl CBSI3HOCTH, JOCTUKUMOCTH, KOHTPAOCTUKUMOCTH.
Huamerp rpada. [ux, 3itiepoB LUK, 3iTIepoBa Ieb, SUIepoB rpad.

Ycnosue siinepoBoctu rpada, myabturpada. Anroputm diepu mocTpoeHUS IEPOBOI TISTTH.
Omnpenenenne raMimJIbTOHOBA [TUKIIA, TAMUJIBTOHOBOM IIENTH, TaMIJIBTOHOBA Tpada.

Tema 3.
(«aec»).

Teopema Kopaana. IlpaBunbHas packpacka rpaga. I'padel TMna «aepeBo»

[TonsiTue xopaanoBoit kpuoil. dopmynuposka Teopemsl XKopaana. OnpeneneHue MIocKoro u

maHapHoro rpada. 3amaua o Tpex Koioauax u tpex gomax. I'pader Ks u K3 3 He saBisroTes

maHapasiMu. Teopema [Tontpsiruna-KypartoBckoro (popmynupoBka). Teopema Diinepa.
[Tonusrit rpad. I'pad-«aepeBoy, rpad — «wiecy.

Tema 4. OnTuMH3anMOHHBIE 3a1a4M HA rpadax. [IBynoabHbIe rpadgbl, IApOCOYETAHMS.
AJTOPUTM MOCTPOEHUS MUHUMAJIBHOTO OCTOBHOTO JiepeBa B rpade.

[TocTaHoBKa 3a/1a4u O MOMCKE KpaTyaiflliero myTu B rpade u ee pelieHue.

[TocTaHoBKa 3a/1a4M 0 HAXOXKJICHUN MAaKCUMAIILHOTO TMIOTOKA B Tpade U ee pericHue.
MeTo/b1 ceTeBOro miaaHupoBaHus. JByaoiabHbIe Tpadbl, UX CBOHCTBA, MTAPOCOYETAHUS.
3a/1auM roJIOCOBAHUS U UX MIPEICTaBICHUS IPU OMOILHU I'padoB.

4. O6pa3oBaTe/ibHble TEXHOJOTHU

Ne Bunsb! yueOHbIX
HaunMenoBanue pa3agena . Oo0pa3oBaTebHbIe TEXHOJOTUH
n/n 3aHATHIA
1 |2 3 4
1 Tema 1. ba3zoBrie MaTreMaTuueckue |Jlexkimuu TpaguunoHHas JIeKuus
MTOHSTHSL.
OcHoBHEIE THITH TPadOB U
crocoOb! ux 3aganus (Matpuilsl 1 |[IpakTudeckue Pemienue TUTIOBBIX 337129 TS
rpadel). Oneparuu Haj rpadaMu, |3aHATHS 3aKpeIicHus U (hOPMUPOBAHUSI 3HAHUM,
nzomMopdusM rpados YMEHUH, HABBIKOB
CamocrositenpHas | KoHcynpTHpOBaHWE U IPOBEPKA
pabora JIOMAIITHUX 33JJaHUH TTOCPEACTBOM
3JIEKTPOHHOMN MOYTHI
2 Tema 2. JIBmxeHue 1o rpady. Jlexiun TpanuuuoHHas JeKUUs
O06xo15! rpada (MapmpyThI,
IIUKJIBI, IIETIH) ¥ TUTIBI TPagoB, [IpakTuueckue Peuienne TuNoBBIX 3a1a4 1S
00yCIIOBIEHHBIE MU 3aHATUS 3aKperieHus U GOpMUPOBAHUS 3HAHUMH,
(TraMUIIBbTOHOBBI, SHIIEPOBHI, UX YMEHUH, HABBIKOB
CBOICTBa
CamocrositensHas | KoHcynbTupoBanue u MpOBEpKa
pabora JIOMAIITHAX 3a1aHui MTOCPEICTBOM
3JIEKTPOHHOM MOYTHI
3 |Tema 3. Teopema XKopaaHa. Jlexuun TpanuuroHHas JIeKuus
IIpaBuibHas packpacka rpada.
I'padbr A «aepeBoy(«Jiecy). [IpaxTrueckue Pemrenne TUTIOBBIX 3a7ad JIs
3aHATHSL 3aKperyieHus U (OPMUPOBAHUS 3HAHUH,
YMEHUH, HABBIKOB
CamocrositenpbHas | KoHCynmpTHpOBaHWE M IPOBEPKA
pabota JIOMAIIHKUX 33JJaHUu TIOCPEACTBOM

SHCKTpOHHOﬁ I1OYTHI




4 |Tema 4. OnTUMHU3ALHOHHBIE
3ama4u Ha rpadax. JByaoabpHbIC
rpadbl, TapOCOYCTAHHMS.

Jlexuuu 18-24 TpanuuuoHHas JEKIUs

Pertenne THNOBBIX 3a1a4 1S
3aKperUicHus U (hOPMUPOBAHUSI 3HAHUM,
YMEHUH, HABBIKOB

[IpakTryeckue
3aHsaTUsa 27-32

CamocTosTenpHas
pabota

KoncynsTupoBanue u nmpoBepka
JIOMAIITHUX 33JJaHU TTOCPEACTBOM
SJIEKTPOHHOM MOYTHI

5. OueHka mIaHUPYEMbIX Pe3yJbTATOB 00y4YeHUsI
5.1. CucremMa orieHUBaHUA

®Dopma KOHTPOJISA Makc. KoJIn4ecTBO 0aJ110B
3a oany padory Bcero
Tekyniuii KOHTPOJIb:

- KOHTpOJIbHAs paboTa (Temsl 1- 4) 15 Gannos 60 GamtoB
ITpoMexxyTouHas aTTecTarus 40 6ayioB
(UToroBast KOHTpOJIbHAsI paboTa)

HToro 3a cemecTp (IUCIUTLITNHY) 100 GamoB
OK3aMeH

[Tony4yeHHBI COBOKYIHBIH pe3yJIbTaT KOHBEPTUPYETCS B TPATUIIMOHHYIO IIKATy OIICHOK U B
mKay oneHok EBpomeiickoil cucteMsl mepeHoca u HakoruieHus: kpeautoB (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBHH ¢ TabJIUIIEH:

100-6ammpHas mikana | TpaguImoHHAs IIKaja IlIxama ECTS
95 -100 A

83_94 OTIIMYHO B

68 — 82 XOpOIIO 3a4TCHO C

56 — 67 D

50 55 YIOBJIETBOPHUTEIHLHO E

20-49 FX

0_19 HEYJIOBJIETBOPUTEIHHO HE 3a4TCHO F

52KpI/ITepI/II/I BBICTABJICHUA OLICHKH 110 JUCIHHUITIIMHE

Bbanany/
IIkana ECTS

Onenka mno
JUCIUIIINHE

Kpurtepun oueHku pe3y1bTaToB 00y4eHuUsl MO JMCHHILIUHE

100-83/
AB

KOTIIUYHO»

BricTarnsercs o0y4aromneMycs, i OH rIyOOKO U ITPOYHO
YCBOMJI TEOPETUIECKHIA U TIPAKTUIECKHIA MaTepHaI, MOXKET
MPOJIEMOHCTPUPOBATE ITO HA 3aHATUAX U B X0
MIPOMEXKYTOYHOM aTTeCTalUU.

OOy4JaroImuiics: KCUEPITBIBAIOIIE U JIOTHYECKH CTPOHHO U3JIaracT
y4eOHBII MaTepHuall, YMEeT YBSA3bIBaTh TEOPHUIO C MPAKTUKOM,
CIPABJISIETCS C PELICHUEM 3a]1a4 POeCCUOHATBHOMN
HaIPaBIEHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, IIPABUIIBHO
000CHOBBIBAET MPHUHSATHIC PEIICHMUSL.

CBO0OOIHO OpUEHTHPYETCS B YUeOHOM U PO eCCHOHATBHOM
JTUTEepaType.

OreHKa Mo AUCIUTUIMHE BBICTABIISIFOTCS] 00YYar0IeMycs C
y4€TOM Pe3yJIbTaTOB TEKYIIEH U MPOMEKYTOUHOM aTTeCTallUu.
KomnereHuuu, 3akperi€HHbIe 3a JUCIUTIITUHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «BBICOKHUI.

82-68/

«XOpOUIO»

BrictaBisiercst oOyuaromemMycsi, €y OH 3HaeT TEOPETUIECKUN U
MIPaKTHYECKUH MaTepuall, TpaMOTHO U 110 CYIIECTBY H3/Iaraet
€ro Ha 3aHATHAX U B XOZ€ MIPOMEKYTOUYHON aTTeCTaIliH, He
JIOTIYCKasl CYIIECTBEHHBIX HETOUHOCTEH.




Bbanany/
IIkana ECTS

Onenka mno
JUCHMILINHE

Kpurepun oneHkn pe3yjbTaTOB 00y4eHHs 110 AUCIHUIIAHE

OO0yyJaromuiicss IpaBUIHHO MPUMEHSET TEOPETHIECKIE
TTOJIOXKEHUS TIPU PEIICHUN TPAKTUYSCKUX 3a1ad
poheccCHoHaIbHON HAPABICHHOCTH Pa3HOTO YPOBHS
CJIOKHOCTH, BJIa/IeeT HEOOXOUMBIMH JJISl 3TOTO HaBBIKAMH H
puéMaMu.

JlocTaTOYHO XOPOIIIO OPUEHTUPYETCS B y4eOHOU U
poheccHOHaIBHON TNTEpaType.

OreHKa 1Mo AUCIUTUTHHE BBICTABISIFOTCS] 00YYaromeMycs C
y4ETOM PE3yJIbTaTOB TEKYIIECH U MPOMEKYTOUHOM aTTeCTallUu.
KomniereHuuu, 3akperi€HHbIe 3a JUCIUTIITNHOM,
c(hOpMHPOBAHBI HA YPOBHE — «XOPOIIHIY.

67-50/
D,E

«yAOBJICTBOpPU-
TCIIBHO»

BricTaBisiercst oOyuaromemycs, i OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUN U IPAKTUUECKUI MaTepuall, T10IMyCKaeT
OTJEJbHbIE OMIMOKY IPHU €r0 U3JI0KEHUH Ha 3aHATHAX U B XOJI€
IIPOMEKYTOYHOM aTTeCTallu.

OOyuaronuiicst UCIBITHIBAET OIpeeNIEHHbIC 3aTPyIHEHUS B
MIPUMEHEHUH TEOPETUYECKUX MOJI0KEHUH MIPU PEIICHUH
MPAKTUIECKUX 3a7a4 MPO(eCcCCHOHANBHON HANPaBICHHOCTH
CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BiIafeeT HEOOXOAUMBIMH IS
3TOro 0A30BBIMH HABBIKAMH U IPUEMAMHU.

JleMOHCTpHpYeT T0CTaTOYHBIA YPOBEHD 3HAHUS yUeOHOM
JIMTEPATYPHI 10 JUCLIUILINHE.

O1eHKa N0 AUCIMITIMHE BBICTABIISIOTCS 00yYalomeMycs ¢
y4ETOM pe3yJIbTaTOB TEKYILIEH U MPOMEKYTOUHON aTTeCTALIH.
KomMnereHuuu, 3aKkpemyi€HHble 3a JUCHUIITUHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «JIOCTATOYHBIHY.

49-0/
FFX

«HEYOOBJICTBOPHUTEII
BHO»

BricTaBisiercst oOydaromiemycsi, €CIM OH He 3HaeT Ha 0a30BOM
YPOBHE TEOPETUYECKUI U NPAKTUIECKUI MaTEpHal, JOIMyCKaeT
rpyObIe OIIMOKY MPH €0 U3JI0KEHUN Ha 3aHITUAX U B XOJIC
IIPOMEKYTOYHOH aTTeCTaLlUU.

OOyuaromuiicst NCIBITHIBAET CEPLE3HBIE 3aTPYAHEHHS B
MIPUMEHEHNH TEOPETUUECKHUX TOJIO0KEHUN ITPH PEILICHUH
MPaKTUIECKUX 3a71a4 MPOeCCHOHANBHON HAPaBICHHOCTH
CTaHIAPTHOI'O YPOBHS CIIOKHOCTH, HE BiaJieeT HEOOXOANMBIMU
JUTSl TOTO HaBBIKAMH U IPUEMaMH.

HdemoncTpupyet (hparMeHTapHbIe 3HaHUS YUeOHOH JINTepaTyphl
10 TUCIUIIIINHE.

OneHka 10 AUCLMIUIMHE BBICTABISIFOTCS 00YYalomeMycs ¢
YYETOM PE3yIbTAaTOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTaluu.
Komnerennny Ha ypoBHE «IOCTATOYHBINY, 3aKpETUIEHHBIE 32
JUCLUIUIMHOM, HE c)OPMHUPOBAHBI.

5.3. OneHouHbIe CpesicTBa (MaTepUabl) ISl TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH,
MIPOMEKYTOUHOM aTTecTalii 00yJaroMXcs 0 JUCIUILTHHE

Texkymuii KOHTPOJIb

Ilpumepnwie eonpocwl ona onpoca cm. n.9.1 Ilnansvt npakmuyeckux 3aHAMUL, KOHMPOJIbHbIE

60Nnpocol

Ilpumepnutii 6apuanm KoHmpoavHou padomost no meme 1:

1. Hapucosats rpad [lerepcena.




2. [ToctpouTts rpadsl, KOTOpbIE OMUCHIBAIOTCS CIEAYIOMKUMU MaTpULIaMU UHIIUIEHTHOCTH

10100100 10110000
01010010 11000010
¢/ 11 01001,D|01 101000
10011000 00010101
0 0000111 0 00011O0O

3. Jlokasats, 4TO B JIFOOOM Tpade YKCIO HEUETHBIX BEPIIUH YETHO.

Ilpumepnutii éapuanm KOHmMpPOILHOU padomsl no meme 2

1. ChopmynupoBats ycinoBue sitnepoBoctu rpada, mynsrurpada, anroputm Dnepu
MIOCTPOEHUS SUIIEPOBOM LICTIH.

2. Jlatb onpeneneHne raMuiIbTOHOBA IIMKJIA, TAMIJIBTOHOBOH II€TIH, TaMIJIBTOHOBA rpada.
KakoBbl ycnoBust ramuinbToHOBOCTH Tpada? [lpuBectn Tpu npumepa.

3. Moctpouts rpad ¢ 6 BepIMHAMU, KOTOPBIA UMEET JMIEPOB IUKII, HO HE UMEET TaMIJIbTOHOBA
LUKIIA.

4. Ins cBsizHOTO rpada TOrJa U TOJIBKO TOT/Ia CYIIECTBYET LIETIh

u3 Vi B VJ , coacpIKaliass BCC €ro pe6pa B TOYHOCTH I10 OAHOMY pa3y, Korja

OTH Vi ) VJ -CAMHCTBCHHBIC B 3TOM rpa(be BCPIINHBI HEUETHOM CTEIICHU.

Hapucosats rpadsl, sBisiromuecs npocteivu tietsima - B, , Py, P, B
i)

rae * -mpocTas 1enb ¢ K BepIIMHAMHU.
5. Haitnure nukiel jymmnsl 5,6,8,9 B rpade [lerepcena.

IlpumepHnutit eapuanm KOHmMpPOALHOU padbomot no meme 3.

1.Onpenenenne miockoro u mianapHoro rpada. [Ipusectu no Tpu npumepa Takux rpados.
2.CchopmynupoBaTh 3a/1a4a 0 TPeX KOJOAIAX U TPeX JoMax.

3.CdopmynrpoBaTh MOHITHE CBI3HOTO Heoprpada cBsi3HOro oprpada, CUIbHO CBA3HOTO
oprpada. [Ipusectu no Tpu npumepa takux rpagpos. ChopMyInpoBaTh TEOPEMBI O
npezcTaBieHnu rpada B Buje 00beIMHEHHS HeNepECEeKaIOIUXCsl CBA3HBIX KOMITOHEHT.

4. Martpuia CBI3HOCTH, JJOCTHKUMOCTH: JIaTh OIpe/ielieHne, IPUBECTH IO 1Ba IpumMepa rpada u
€ro MaTpPHUILbl CBA3HOCTU WJIN JOCTUKUMOCTH.

5.Hapucosats rpaper - K, K, K5, K,

Ilpumepnulii 6apuanm KOHmMpoOILHOU padomsl no meme 4:

1.ITpuBectu mnpumep rpada-cetu U onucarb anroputM @oiina, MO3BONAIOIMINUNA HAXOIUThH
KpaTyaiime myTu Mexy JTI0ObIMU ABYMS Y3J1aMH CETH.

2. Jlate onpenenenus AByn0JbHOTO Tpada. Cdopmynuposats Teopemy Kennra o mpu3Hake
JIBYJIOJIBHOTO Tpada.

3.Jlokaxwure, 9TO B JIFOOOM HEMYCTOM PETYJISIPHOM ABYAOIBHOM rpad)e 4rcio BEpIIHH B 00EHX

J0JIAX OJHO M TO XK€.
2

o n
4. JlokaxkuTe, 4TO N - BEpIIMHHBINA rpad, unciao pedep B KOTOPOM O0JIbIlIe, YeM T HE SBIIAETCSA

JBYZIOJIbHBIM.
5. JlokaxkuTe, 4TO Ka)KJ0€ JePEeBO SIBISIETCS IBYA0IbHBIM Trpadom. Kakue nonHble ABY10JbHbIE
rpadsl SABISAIOTCS JePEBbIMU?
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IIpome:xxyTouHasi aTTecTanus
Bapuanm umoczoeoit konmpoavnoii pabomot:

1. OHI/IC&TB MaTpulbI, CBA3AHHLBIC C Fpa(baMI/I; mMaTpuga CMCEKHOCTH, HWHIUJICHTHOCTH,
paccrosiauii, Kupxroda, cBS3HOCTH (JOCTHKMUMOCTH) M MX CBSI3b C MaTpHUIlaMH OMHApPHOTO
OTHOIICHMA, 3aJar0IICTO rpaq).
2. Jlanel MHOKeCTBA (2 = {a,b,c,d,e,i, f,h,m, p,q,u,V,O,2,4,6,8,10,12,14,*,@,a,,B,y,A,E,Z,A},
U €ro NOAMHOXKECTBA

B={c,a,d,n, p,q,0,21014,% A,A},
U ={ea,d,i,p,v10,212,%a, 5,5 A}.C ={a,d,i, p,h,0,21214,%®, B,A,Z,A}

anmcaTbMHmKeCTBa:UmB,E, CnBnU, CuB, U\(BNnC), BuC.

3. 3aman "Heoprpad, y KOTOPOTO MHOXKECTBO BepIIH A = {ai, a,, a3,a4,a5} u MHO>KECTBO

pebep N = {ml, m,,my, m,, mg, Mg } Marpuia CMEXHOCTH UMEET BU]I

11100 a 1 1100
10100 0 10001
1 1 0 1 0 |, wmarpunawuHmuaeHtHoctuTakoBa:|0 0 1 1 0 1.
0 0101 0 00110
00010 0 00010

Hapucosats rpad, onpenenauTts CTeNeHu BepIirH. SBnsercs iU 31oT rpad
sinepoBbIM? ['aMHIIBTOHOBBIM?
4. JlokaxkuTe, 4TO KaXJ0€ JAEepeBO SABISAETCA IBY0IbHBIM IpadoM. Kakue nonHble JBY10JbHBIE
rpadsl ABISIOTCS JEPEBBIMU?
5. ToctpouTts rpad ¢ 6 BepMHaMu, KOTOPBIN
1) umeeT raMuIbTOHOB LIMKJI, HO HE UMEET 3ijIepoBa LIUKIIA.
2) UMeeT 3UIepoB LUK, HO HE MIMEeT raMHJIbTOHOBA LIUKJIA.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneYeHrue TUCIHHIIIMHBI
6.1. Crnucok MCTOYHMKOB U JIUTEPATYpPhl

Jlureparypa

OcHosHas

1. CynomnatoB C. B. DneMeHTHl AUCKpETHOW MaTemMaTuku: yueOHUK. - M.: Uudpa-M, 2003. -
279 c.

2. Akumos O. E. JluckpetHas MaTemMaTHKa: JIOTuka, rpynmnsl, rpadgsl / O. E. Akumos. - U3a. 2-¢,
nor. - M.: JIa6. 6a3o0BbIx 3Hanuii, 2003. - 376 c.

3. AneckepoB ®. T. bunapnbelie oTHOmIEHHs, Tpadbl W KOJUICKTHBHBIC pEIICHUS: ydeOHOE
nocodue AN CTYIACHTOB, OOYYAarOIIMXCS IO HampaBieHusM "OkoHomuka", "MeHemKkMeHT",
"busnec-undopmaruka", "I'ocy1apcTBEHHOE U MyHUIIMIIAIBHOE yIpaBieHue" U CeUalbHOCTH
"Jloructuka" / ®@. T. Aneckepos, J. JI. Xabuna, JI. A. llIBapu. - U3n. 2-e, nepepad. u jgom. -
Mocksa : dusmaraut, 2017. - 341 c.

JlononnumenvHnas
1. TaBpunos I'.Il. 3agaun u ynpaxknenus no auckpernoit matemaruke/ I'. I1. I'aBpunos, A. A.

Canoxenko. - 3. 3-e, nmepepab. - M.: ®uszmatiur, 2009. - 416 c.

6.2. Ilepeuenpb pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTh « HTEepHET»
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1.DnexkrponHas OMOIHOTEKA IS BY30B | ccy30B.- biblio-online.ru
2. Ilepeuenp coBpeMeHHBIX mpodeccuonanbubix 0a3 manHbix (B/l) u uHOpManmoHnHO-
crpaBouHbIX cuctem (MCC)

Nerr/in HaunmeHnoBanue
1 MexnayHapoaabie pedepaTuBHbIE HayKoMeTpuueckue b/, mocTymabie B pamMkax
HaIIMOHAJIBHOMN noamucku B 2017 1.
Web of Science
Scopus
2 ITpodeccuonanbubie moTHOTEKCTOBBIC B/I, JOCTYITHBIE B paMKax HaIlMOHAIbHON

noamucku B 2017 T.
XKypuansr Oxford University Press
SAGE Journals
XKypuansr Taylor and Francis
3 KoMnbroTepHsbl€ ClIpaBOYHBIC ITPABOBBIE CUCTEMBI
Koncynbrant Iltoc,
["apant

8. MaTepuaIbHO-TeXHHYECKOe o0ecneuyeHne TUCIHIMIMHbI

,Z[J'ISI MaTCpraJIbHO-TEXHUYCCKOT'O obecrieyeHns JUCHUITIINHBI H€O6XOZII/IMBIZ
e yueOHas ayAuTOpHUs,

® JI0CKa,
® TIPOEKTOp (CTallMOHAPHBII UK IEPEHOCHOM ),
® KOMIIBIOTEP WU HOYTOVK,
e nporpammuoe obecrieuenue (I10).
Ilepeyens nporpammuoro obecnedyenus (I10)
Ner/ Haumenosanue 110 [IpouzBoaurens Crioco6 pacnpocTpaHeHHs
II
1 Microsoft Office 2010 Pro Microsoft JIMIICH3UOHHOE
2 Windows XP nmm Windows 7 Microsoft JIMIICH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIICH3UOHHOE

8. Obecneyenne 00pa3oBaTeIbHOIO NMpPoOLECCA VIS JIUL ¢ OTPAHUYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIN/10B

[Tpu HeoOxoaumocTu pabodas mHporpamMma JUCHUIUIMHBI MOKET OBITh aJanTHpOBaHa s
oOecrieyeHHs 00pa3oBaTeIbHOIO IMpolecca JHMIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMU
3/10pOBbs, B TOM 4YHCJE U1 JUCTAHIIMOHHOTO oOyuyeHus. [ 3TOro OT CcTylaeHTa Tpedyercs
NpPEJCTaBUTh 3aKIIOYEHHE TCUXOJoro-menuko-neaarornuyeckoil komuccuu (IIMIIK) u nuunoe
3asiBJICHUE (3asBJICHUE 3aKOHHOTO MTPEICTaBUTES).

B 3axmouennn [IMIIK nomxHO OBITE TIPOTIHCAHO:

- pekoMeHayemas yueOHas Harpys3ka Ha oOyuvaromierocsi (KOJM4ecTBO JHEH B HEJEINI0, 4acoB B
JIEHb);

- 000py1I0OBaHNE TEXHUUYECKUX YCIOBUH (IIPH HEOOXOIUMOCTH);

- COMPOBOXJEHHE U (WJIM) MPUCYTCTBUE pOJUTENEH (3aKOHHBIX MPECTaBUTENEH) BO BpeMs
y4eOHOro rnpoiiecca (Mpu HeOOXOAUMOCTH);

- OpraHu3anys ICHUXOJIOTO-NEJarorHYecKoro COMPOBOXKACHUE OOYYaroIIerocsi ¢ yKa3aHUEM
CHELMATNCTOB U JOMYCTUMOM Harpy3Ku (KOJIMYECTBA YaCOB B HE/IEINIO).
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Jig  ocymiecTBiIeHMsT MPOLEAYP TEKYILIEro KOHTPOJISI YCIEBAaEMOCTH M MPOMEXKYTOUHOU
aTTecTallid OOYyYaromMXcsi NMPU HEOOXOIUMOCTH MOTYT OBITh CO37aHbl (DOHIBI OIEHOYHBIX
CPEICTB, AaJallTUPOBAHHBIE JUIS JIUL C OrPaHMYEHHBIMM BO3MOXHOCTSIMU 3[0pOBbS U
MO3BOJIAIONIME OLICHUTh JOCTHKEHHE HMMHU 3allJIAaHUPOBAaHHBIX B OCHOBHOI 00pa3oBaTeabHOU
nporpaMMe pe3yJibTaTOB OOY4YEeHHST M YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIIETEHIIHH,
3asBJICHHBIX B 00pa30BaTeNbHOM MIpOrpaMme.

dopma mNOpoOBEACHUA TEKYIIEM H WTOrOBOM arrecTauuyd ISl JMI C  OrpPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0OPOBBSI YCTAHABIMBACTCS C YYETOM HHAMBUAYAIbHBIX IMCUXO(PHU3UUECKUX
ocobeHHocTel (YCTHO, MUCbMEHHO (Ha Oymare, Ha KOMITBIOTEpE), B (hopMe TECTUPOBAHUS U T.I1.).
[Ipy HEOOXOAMMOCTH CTYAEHTY MPEIOCTABISAETCS MOMOJIHUTENBLHOE BpeMs JJIs MOATOTOBKHU
OTBETA Ha 3a4€TE WM SK3aMEHE.

9. MeToauveckne MaTepHaJIbl
9.1. [InaHbl MIPAKTUYECKUX 3aHATHI

Tema 1. Bba3oBble MaTeMaTu4eckue NMOHATHA. OCHOBHbIE THIIBI I'PadoB U CHOCOOBI HMX
3aganus (MaTpuubl 1 rpager). Onepauun Haja rpadpamu, usomopdusm rpagdos.

®dopma nMpoBeICHUS — pElICHHE TUTIOBBIX 3a7a4 JJIs 3aKperieHus U (GOpMUPOBaHMS 3HAHUH,
YMEHUH, HaBBIKOB.

Tlpumepnvie 3a0auu 01 pewtenus 6 ayoumopuu.

1.ITpuBectn npumeps! TpadoB. BrrarcieHne CTeneHu BEepIINHBL

2. Jlano mHOXectBo A = {a, b, m}, noctpoutb Ax A. Beenem Ha MHOXkecTBe Ax A
OMHapHbIE OTHOIIEHUS O, B BUJE Nap:

p=1{ (ab),(a,m),(aa),(b,m),(b,a),(ma) }
a=1{ (a,b),(a,m),(a,a),(m,m),(m,a),(m,b),(b,a),(b,m), (b,b) }
OTHOCHUTENBHO KaXJIOT0 M3 OWHApHBIX OTHOIIEHWH yKa3aTb, KAKUMU U3 CBOWCTB
CUMMETPUYHOCTH, Pe(PICKCUBHOCTH, TPAH3UTUBHOCTH OHM 00JIa/1at0T.
3. M3BecTHO, uTO rpad MOXKHO 3aJaTh OMHAPHBIM OTHOIIeHHeM. Kakumu cBoiicTBaMu o0najgaeT
rpad, eciu 3ajaroliee ero OMHapHOe OTHOIIEHUE
a) pedIeKCUBHO, 0) CHMMETPUYHO, B) aHTUPE(IEKCUBHO, I') aHTUCUMMETPUYHO?
4. JlokaxuTe, 4TO alMKIMICCKuii rpad, copepxamuii N BepiinH 1 K KOMIOHEHT, uMeeT  N-K
peoep.
Konumponvnvie gonpochwi:
1. Ilepeuncnuth ciocoObl 3a1aHus rpadoB, IPUBECTU TPUMEPBHI.
2.latb onpenenenue n3oMophHbIX rpadoB.
3. 3amanme OwmHapHOTO OTHOIIEHWS Ha MHOxectBe A IIpumepsr. CBolicTBa OHMHAPHBIX
OTHOIIEHUH (pedIIeKCUBHOCTh, CUMMETPHUYHOCTh, TPAH3UTUBHOCTH) M300paskeHUs] OMHAPHBIX
OTHOLIEHUH B rpaduyeckoM BHie. MaTpuIlbl, XapaKTepHu3yolye OWHapHbIE OTHOIIEHUS.
bunapHble OTHOLIEHHS SKBUBAJIEHTHOCTH U nopsijika. [Ipumepsl Takux OMHAPHBIX OTHOIIECHUI.
4.]late ompeneneHusi moyiHOTO Tpada, perynspHoro rpada, IlmaronoBa rpada, ABYAOILHOTO
rpada.
5.CBoiicTBa perymnspHoro rpada u cBs3b ero ¢ noiaHsiM rpadom. Teopema Kenura o mpusHake
NBYJ0JbHOTO rpada.(B ABYZOIbHOM rpade HET IUKIOB HEYETHOW JJIMHM WM HET MPOCTHIX
LIUKJIOB HEYETHOMU JJINHBI. )
6.IlpuBect mpumepbl rpadoB U oprpadoB U BCEBO3MOXKHBIX MAaTpHIl (CMEXHOCTH,
UMHIUACHTHOCTH, Kupxroda), onuceIBaronmx ux cBONCTBA.
7.CtenieHb BepIIMHBI (B TOM YHUCIIE M30JIMPOBAHHAS BEPIUIMHA, KOHIIEBAS WJIM BUCSYAs BEPIIMHA).
Jlemma 0 «pyKOIIOXKATUAX» U €€ CIEACTBHE



13

8. Marpuupbl, cBsi3aHHbIe C Ipadamy; MaTpUlla CMEXKHOCTH, WHIMICHTHOCTH, PacCCTOSHHM,
Kupxrocga, cBs3HOCTH (IOCTHXXKMMOCTH) M MX CBS3b C MaTpULlaMH OMHApPHOTO OTHOLICHHS,
3aaromuiero rpad.

Tema 2. /IBu:kenue nmo rpagy. Oo6xoasl rpada (MapumpyThl, HUKJbI, HeNH) U TUIILI Tpados.,
00ycJ/I0BJIEHHbIE MMM (TaMHJIbTOHOBBI, J/JIEPOBBI), UX CBOMCTBA.

®dopma npoBeIeHUS — pElICHHE TUIIOBBIX 33/1a4 JJIsl 3aKperuieHust U (OpMUPOBAHUS 3HAHUIA,
YMEHUH, HaBBIKOB.

Tlpumepnvie 3a0auu 013 peutenus 6 ayoumopuuL.:

1.IToctpouts rpad ¢ 6 BepIIMHAMHU, KOTOPBI HMEET SMIEPOB UK, HO HE UMEET TaMHUIIbTOHOBA
LUKJIA

2.Jlokaxxute, 4TO B JIFOOOM CBSI3HOM rpade Kakaple ABE MPOCTHIC LENMU HAHOOJBIICH JJIHHEI,
UMEIOT OOIIYIO BEpPIIMHY.

3.Jlnst cBsi3HOrO rpaca TOrAa M TOJILKO TOr/a cymecTyer uenb u3 V; B V; | conepxammas Bce

€ro pe6pa B TOYHOCTH 110 OAHOMY pa3y, KOrja 95TU Vi ) VJ - CAIMHCTBCHHBIC B OTOM rpa(be

BCPIIHHBI HEYETHOH CTEIICHU.
4. 3aman Heoprpad, y KOTOPOTO MHOXKECTBO BEpIIUH A = {ai, a,,a,,a,, a5} U MHOXECTBO pedep

N = {ml, m,,my, m,, mg, mg } Martpuia CMEXHOCTH UMEET BU]I

11100 a 1 1100
10100 0 10001
1 1 0 1 0 |, wmarpunawunHmuaeHtHoctuTakoBa:|0 0 1 1 0 1
00101 0 00110
00010 0 00010

HapucoBats rpad, onpeneianTs cTereHu BepIIuH. SBiseTcs 11 3TOT rpad 3uaepoBbiM?
[MamunbTOHOBBIM?

Koumponvnvie sonpocswi:

1. Onucate rpad-nepeBo. Jlokazarh SKBUBAJIEHTHOCTH IIECTH CBOUCTB Tpada-mepeBo. K uemy
NPUBOUT YAAJEHHE CYIIECTBEHHOro pebpa rpada? Ompenenautb OCTOBHOE JepeBO Ipada u
MIPUBECTH ITPHMEPHI.

2.ChopmynupoBath ycjaoBHe ditnepoBocTH rpada, mymnsturpada. Omnucats anroputm Drnepu
MOCTPOEHUS DUIEPOBOIL Liemu.

3.laTb omnpeneneHue cBA3HOro rpada, paccrosiHus B rpage.

4. KakoBbI CBOMCTBA raMUIbTOHOBA 1MKIa? ["'aMmunberoHoBa rpada? Teopema [dupaxa.
5.CBoiicTBa peryisipHoro rpada u cBs3b ero ¢ noiassiM rpadgom. Teopema Kenura o npuzHake
JIBYIOJNBHOTO rpada (B ABYJOJbHOM Tpade HEeT IMKIOB HEUETHOW JUIMHBI WM HET MPOCTHIX
[IUKIJIOB HEYETHOMU JJINHBL. )

6. Ykazare paznuuue MexXIy MOHSATHIMH; MapIIPYT, Lelb, POCTas 1eMb, UK, POCTON IIHKII,
raMUJIbTOHOBA LIETb, HHIEpOBa LEMb.

7.Ilonarue cBa3Horo Heoprpada cBs3Horo oprpada, cuibHO cBs3HOTO oprpada. Teopemsr o
npefcTaBieHud Trpada B BHUAE OOBEIMHEHMS HENEepPECceKaroIUXcs CBA3HBIX KOMIIOHEHT.
PaccrosiHre Mex 1y BepmmHaMyd. MaTpHIlbl CBI3HOCTH, TOCTHKHMOCTH.

Tema 3. Teopema Koppana. IlpaBuibHasa packpacka rpaga. I'pagsl THHA «IepeBoO»
(«ec»).

dopma poBeIeHNs — pelIeHNe TUITOBBIX 33/1ad JIJIS 3aKpeTIeHns M popMHUPOBaHUS 3HAHUH,
YMEHUH, HaBBIKOB.

Ipumepnvie 3a0auu 015 peuilenus 8 ayOUMopuu:

1. I'pad-«aepeBoy», MocTpoeHUe OCTOBHOTO AepeBa. B3BemeHHsli rpad, Bec MapipyTa, nepexon
K OHATHUIO ceTu. [locTpoeHune nukia, OCTOBHOTO JIepeBa.
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3.Hapucosats rpadnr K, K, K, K,

Konmponvnuvie éonpocur:

1. atp ompeneneHue KOpJaHOBOM KpHBOH, chopmynupoBats Teopemy Koppana. IlpuBectu
olpeieIeHue IIOCKOro M IUIaHapHoro rpada u npumepsl Takux rpagos. [IpuBectu npumepsl
HeruaHapHbIX rpagos. [IpusHak muanapHocTu rpaga (teopema Ilontpsaruna-KypatoBckoro).
2.0mucath rpad-mepeBo. Jlokazarh 3KBHBAJICHTHOCTH IIECTH CBOMCTB Tpada-mepeBo. K vemy
MPUBOJUT YAAJIEHUE CYIIECTBEHHOTO pedpa rpada? OmpenenuTh OCTOBHOE AepeBo rpada u
IPUBECTH NTPUMEPBI.

3.Uro Takoe mpaBWibHAas packpacka rpada? Xpomarmueckoe uucio rpada? Ilpumepst
packpacku rpada u rpadoB ¢ XxpoMaTuyeckuM yucioM 1, 2, 3. COOTHOLIEHHE MEXY CTEIIEHIMU
BepILINH rpada ¥ XpOMaTHIeCKUM 4nciIoM. ['umoresa 4 Kpacok.

Tema 4. OnTuMu3anMoOHHbIE 337a4u Ha Tpadax. [IBynonbHbIe rpadbl, HApOCOYETAHHUS.

dopma npoBeIeHHs — PeIIeHNE TUTOBBIX 3aJ1a4 JJIsl 3aKpeIUIeHUs 1 popMUpOBaHUS 3HAHUH,
YMEHH, HaBBIKOB.

Ilpumepnvie 3a0auu 013 pewreHus 8 ayOumopuu.:

1. Ha npunaraeMoM puCyHKE IOKa3aHa TpPAHCIOPTHAs CEeTh, COCTOSIIAs W3 5 TOPOJOB
(paccTosiHUS MEXJy TOpoJaMU=BEpIIMHAMM CETH TIpUBEIEHbl Ha Jyrax cetd) Haiitu
KpaT4alline pacCTOSHUSA OT ropojia 1 10 BceX OCTaNbHBIX 4-X TOPOIOB.

2. Ha nmpuBeIeHHOM PUCYHKE CETH TIOCTPOUTH MaKCHUMAaJIbHBIN IMOTOK.

3. Bomgutens e3mut u3z goma (/1) Ha pabGoty (P) mo camomy KOpOTKOMY MapuipyTy cCpenu
BO3MOXKHBIX [0 NPUBEJEHHONW Ha puc. cxembl gopor. Ho mpu atom ero yacto mrpadyroT 3a
MPEBBIIICHHE CKOPOCTH, TMOITOMY CaMblM ONTHMAJIbHBIM MapIIPYTOM SBJISETCS HE CaMbIii
KOPOTKHH, a caMblii KoMMepuecku Oe3omacHbldi. Ha BTOpO# cxeme NpUBEACHBI BEPOSITHOCTH
coObiTust A= (OBITH ommTpadoBaHHBIM Ha Kaka0oM y4acTke noporu). Hapsasl [ UBB/I 3anumator
CBOM INO3UIMH CIIy4ailHbIM 00pa3oM, HE corjacoBbiBas UX Apyr c¢ Apyrom. Iloctpouts camblit
ONTUMAJIbHBIN MapupyT ot 1 no P.

Ilocmpoenue munumanvrou cemu.

4. Ha nmpunaraeMoM pUCYHKE YKa3aHbl pACCTOSIHUSA MEXKIY MiaTdhopMamMu, JOOBIBAIOIIUMHU ra3 B
OTKpPBITOM MOpE, U MPUEMHBIM IIyHKTOM Ha Oepery. [lnatgopma 1 —camas Onu3skast k Oepery u
OCHAIlleHa HEOOXOJUMBIM JJIsl MEepeKauykH rasa oT APYrux IuatpopM K HeH M K MPHUEMHOMY
NYHKTY 00opyaoBaHueM. HykHO cripoekTHpoBaTh ceTh TPyOONPOBOJAOB MUHUMAIbHON JJIMHBI,
coeauHsmoneil niaardgopmy 1 1 octanbHble MIATHOPMBI.

[IpenmonoxxuM, 4TO B Npelblaylled 3agadye Bce IUIaT@opMmbl pa3OMTBl Ha 2 TpyNmbl B
3aBHCUMOCTH OT JIaBJICHMS Ta3a B CKBAXHMHAX: K TPyIIe M1aT(opM C BBICOKUM JaBlIEHUEM Tasa
otHocsTes 2,3,4 u 6 mnatdopmbl, a C HU3KUM JaBJieHHeM rasza -5,7,8,9. M3-3a pasHuibsl B
JIABJIEHUM Ta30MpOBO/bI OT IUIAT(OPM pa3HBIX T'PYIHN HENb3sl COEIUHATH MEXIy COOOH, HO
MO’KHO MPUCOETUHSATH UX K Mardopme 1. IlocTpouTs MUHMMAaNBHYIO CETh Fa30IPOBO/IOB.
5.0cBoeHuE anropuTMa rnorcka KpaT4yanIiero myTH.

PaccmotpeTs 3a1aun pacrpenieieHus pecypcoB, IOUCK KpaTyaimux MapupyToB. [IpakTuueckas
3aJaya O IOCTPOCHMM MAaKCHUMaJbHOIO MOTOKa He(TH MeXAy HMCTOYHHKAMH HepTH U
He(dTeneperonHsiMU 3aBojiaMu. [lepexon K MaTeMaTHYECKON MO 3Tou 3amayu. Paspessl u
UX TPOIYCKHbIE CIIOCOOHOCTH B CETH. AJITOPUTM MOCTPOCHUS MAaKCUMAJIBHOTO MOTOKA B CETH.
OOCcyIUTh OCHOBBI CETEBOTO MJIAHUPOBAHUS.

6.buHapHbBIe OTHOIIEHUS TOpPsIKA U UX NpEACTaBlIeHHE B MOMOIIb rpadoB. MakopuTapHbIi
rpad. 3agaun rosocOBaHUS U Ma)kKOpUTapHbIE rpadbl — MpUMeEpHl. Y CTOMUMBOCTH Ha rpade u
anpo rpada. [Ipumepsl. DyHKIHS BEIOOpA — TPUMEPHI.

KoumponwHuie 6onpocur:

1.Jlate onpeneneHue paspesa B rpade u mpomyckHoi crocoOHocTH paspe3a. ChopmynupoBaTh
teopeMa opaa-PankepcoHa.
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2. Ha npuBenenHom Bamu npumepe nmpoBecTy alropuTM MOCTPOSHUSI MUHUMAIbHOTO OCTOBHOTO
JEPEBA.
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IMpunoxenus

Ilpunooicenue 1
AHHOTANIUA JTUCHOUITJIMHBI

Hucunnnaa «Teopust rpadoB» peanusyercs Ha pakylibTeTe HHOOPMAIIMOHHBIX CUCTEM U
Oe3omacHOCTH Kadeapoit pyHIaMeHTaTbHOW U TPUKIIATHON MaTEMATHKHU.

Lenp mucuumumHbl: (OpMHUpOBaHKWE 0a30BBIX NPEICTABICHUH B TeopuH rpadoB U
BO3MOXHOCTH TAKOBBIX IJIA IPUMCHCHHA K pa3HbIM THUIIAM IIPUKIIAJHBIX 3a/1a4.

3ajaun: obecriedeHHe MOArOTOBKU OyAyHIMX MPO(EeCCHOHAIOB K PEIICHUIO CTaHIAPTHBIX

3aja4 Teopuu rpadoB U ceTeil.

JlucuumuiiHa HarpasieHa Ha (JOPMUPOBAHKE CIICAYFOIIMX KOMIICTCHIIUIA:

e OIIK-2 - CIIOCOOHOCTh HCIIOJIB30BAaTh COBPEMEHHBIC MaTeMaTHYECKHE METOIbl U
COBpEMEHHbIC IPUKJIAIHBIC MPOrPaMMHBIC CPEICTBA M OCBaWBaTh COBPEMCHHBIC
TEXHOJIOTUH IIPOrpaMMHUPOBAHUS.

B pe3ynbTrare 0CBOCHHS AUCHHUILIMHBI 00YUYArOLIMICS TOIKEH:

3uams: OCHOBHBIE XapaKTEPUCTHKU TpadoB; crenualbHbIe LENUd M LUKIBI B Tpade; moHsATHE
OCHOBHOTO JiepeBa B rpade; MeTObI [0/ICYeTa XpPOMaTHUECKOro yrcia rpada.
Ymems: ctpouth Tpad mo ero MaTpuilaM CMEXHOCTH WM MaTpUIle WHIUICHIIMA W periarh
o0paTHyIO 3ajady; CTPOUThH IUKIIBI CICHHAIBHOIO BHIA B rpade; HAXOAUTh XPOMATHYECKOE
YHCIIO U XPOMaTHYECKUiT MHOTOWICH rpada.
Bnaoemsy: ammaparoM M METOJaMU TeOpuH TpadoB M KOMOMHATOPUKH JUISi TPaMOTHOU
MaTeMaTHYeCKOH IIOCTAaHOBKH n aHaJin3a KOHKPCTHBIX 3aaa4, BO3HHUKAKOIINUX B
poQeCCHOHANBHON AEATEIIEHOCTH.
[To aucuMIUIMHE MPEAYCMOTPEHA POMEKYTOUHAS aTTeCTalusl B (JOpMe IK3aMeHa.
OOG1wast Tpy0eMKOCTh OCBOCHHSI IUCLHHUILIMHBI COCTABIISICT 4 3a4ETHBIC CIHHUIIBI.
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Ipunoosicenue 2

JIMCT U3MEHEHUA
Ne | Teker akryanusauuu win npunaraeMmsiid Kk PIIJ nokymeHT, [Hara Ne
COJIep KALIMI N3MEHEHMSI IPOTOKOJIA
1 | IIpunoxxeHue k nucty usmeHeHuit Nel 20.06.18 13
2 | IlpunoxxeHue K TUCTY U3MEHEHHUH Ne2 28.06.19 13
3 | [lpunoxenue K TUCTY U3MeHEHUH Ne3 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel

1. CrpykTypa aucuunimnsl (1.2 011 cmydenmos npuema 20182.)

OO6mias Tpy10EMKOCTb AUCIHUIUIMHBI cOCTaBIseT 4 3.€., 144 4., B TOM 4Kclie KOHTaKTHas padbora
oOydaromuxcsi ¢ mpernojaBareieM 56 4., MpoMexyTouHas aTtectauus 184., camocTrosiTenbHas
pabota obyuaromuxcs 70 u.

Tabauya 1
Buner yae6HOI paboTh
(B yacax)
KOHTaKTHAsI DOpMBI TEKYILETO
5 § KOHTPOJIS
Ne s e yCIIEBAEMOCTH,
Paznesn mucrumiInHel/ TeMBI g g S o
n/n > e w & (dhopma mpoOMexKyTOUHOI
Q > = =R
o 2 €5 S aTTecTaluu
3 = O = o <
54 & = 2| = 5 3 & (no cemecmpam)
S = x| 88 2¢
S | 3 EE| 55 SE
= = 8
1 | Tema 1. bazoBsie 4 6 8 18 Omnpoc

MaTeMaTHYECKHE IOHSTHSL. Kontponbnas pabota
OcHoBHbIE TUTIBI TPadOB H
CIOCOOBI UX 3aJlaHUs
(MaTpuub! ¥ rpadsl).
Omnepauun Haj rpadamu,
n3omopusm rpadoB

2 | Tema 2. [IpmxenHue 1mo 4 6 8 16 KonTponbHas pabora
rpady.

O6xozp! rpada (MapHIpyTHL,
IIUKJIBI, IETTH) U TUTIBI
rpa¢oB, 00yCIIOBIICHHEIC
UMH

(raMUJIBTOHOBBI, HJIEPOBHI,
WX CBOHMCTBA).

3 | Tema 3. Teopema XKopnana. | 4 6 8 16 Kontpobnas pabota
IIpaBunbHas packpacka
rpada. I'pads Trma
«JIepeBoy («JI1ecy).

4 | Tema 4. OnTuMuzanuoHueie | 4 6 8 20 KonTposbHas padora
3aja4M Ha Tpadax.
JIBy nonbHBIE TpadBbl,
apOCOYCTAHUSI.
) Ox3ameH 4 18 Hrorosast KOHTpOIBbHAS
pabora
Hroro: 24 32 18 |70

2. llepevyenb nporpammuoro oGecnedenus (ITO) (k m.7 Ha 2018r.)

Tabnuya 2
Neni/mm Haumenosanue 110 [IpousBoaurens Crioco0 pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro Microsoft JINIIEH3HOHHOE
2 Windows XP wiau Windows 7 Microsoft JIMIEH3UOHHOE

3 Kaspersky Endpoint Security Kaspersky JIMIIEH3HOHHOE
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3. [lepeyenn coBpeMeHHBbIX MpodeccuoHaIbHbIX 0a3 1aHHbIX (b/l) 1 nHpopMaumoHHoO-
cnpaBouHbIix cucrem (UCC) (k n.6.2 na 2018r.)

Tabauya 3

Nerr/n

HaumeHnoBanue

1

Mexaynapoansie pedeparuBHble HaykoMmeTpuueckue bJl, nocTynHble B pamkax
HaloHaJILHOU moanucku B 2018 r.

Web of Science

Scopus

[TpodeccrnonanpHbie MOMHOTEKCTOBBIE b/, TOCTyTHBIE B paMKaxX HaI[MOHATHHOU
noamucku B 2018 r.

Kypnuanst Cambridge University Press

SAGE Journals

XKypnanst Taylor and Francis

DJIeKTPOHHBIE M3JaHMs H3aTenbCTBa Springer

KomnberoTepHble cripaBOYHBIE TPABOBBIE CUCTEMBI
Koncynsrant ILmroc,
TapanT
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[Tpunoxenue Kk TUCTy U3MEHEHU No2

1. llepeuens nporpammuoro odecnevyenus (INO) (k n.7 na 2019r.)

Tabnuya 1
Ne Haumenosanue 110 [IpousBoauTens Crnoco6 pacrpocTpaHeHUs
n/m
1 Microsoft Office 2010 Pro Microsoft JULEH3UOHHOE
2 Windows XP / Windows 7 / Windows 10 | Microsoft JUIEH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE

2. Ilepedyenn coBpeMeHHBIX NpodeccnonanbHbIX 0a3 faHHbIX (B/) 1 nHGopManoHHo-
cnpaBouHbix cucteMm (UCC) (k 1m.6.2 na 2019r.)
Tabnuya 2

Nerr/n HanmenoBauune

1 MexnayHnapoansie pedepaTuBHbIE HayKoMeTpuueckue b/, mocTymHbie B pamMkax
HaMoOHAILHOM noanucku B 2019 1.

Web of Science

Scopus

2 [Ipodeccuonanshpie nonHoTekcToBble bJI, TOCTyMHBIE B paMKaX HallMOHABHOM
noamucku B 2019 1.

XKypuansr Cambridge University Press

SAGE Journals

XKypnasst Taylor and Francis

3 KommnbrorepHbie cripaBOYHbIE IPABOBBIE CUCTEMBI
Koncynprant [Tmroc,
I"apant
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[Tpunoxenne K TUCTy U3MEHEHH Ne3

1. O6pa3oBaTesibHbIe TexHOJOrHH (K 1.4 Ha 2020r.)

B mepuoa BpeMEHHOTO MPHOCTAHOBICHUS MOCEHMICHUS OOYYAIOIIUMUCS MOMEMICHUN U
tepputopun PITY nana opranuzanum ydeOHOro mpolecca ¢ MPUMEHEHUEM 3IIEKTPOHHOIO
0o0y4eHUsT ¥ JUCTAHIMOHHBIX OO0pPa30BATEIBHBIX TEXHOJIOTUNH MOTYT OBITh HCIIOIH30BAHBI
cienyromre o0pa3oBaTesIbHbIE TEXHOJIOTUU:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIC YUCOHUKH, yaeOHBIC TOCOOUS, HAYYHBIC HU3TaHUS B AJICKTPOHHOM BHJIC U
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECYpCaM;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIBTAIIMH C MCIIOJIb30BAHUEM TEJIEKOMMYHHKAIIMOHHBIX CPE/ICTB.

2. Ilepeuenb coBpeMeHHBIX npodeccuoHaabHbIX 0a3 1aHHbIX (B/]) 1 nHpopManHoHHO-
cnpaBounbix cuctem (MCC) (k m. 6.2 na 2020r.)
Tabnuya 1

Ne HanmenoBanue
/o

1 | Mexnaynapoansie pedeparuBHbie HaykomeTpuaeckue bJl, moctymabie B pamkax
HaroHaJIbHOU moanucku B 2020 r.

Web of Science

Scopus

2 | [IpodheccronanpHbie TOTHOTEKCTOBBIE bJl, JOCTYITHBIE B paMKaX HAIIHOHAILHON
nonamnucku B 2020 .

Kypuansr Cambridge University Press

SAGE Journals

Kypuanst Taylor and Francis

3 | KomnbroTepHble cripaBOYHbBIE IPABOBBIE CUCTEMBI
Koncynsrant Ilntoc,
I"apanT

3. Ilepeuenn nporpammuoro odecnevenus (ITO) (k n.7 na 2020r.)

Tabnuya 2
Ne Haumenosanue I10 ITpouzBoautens| Crnocol pacnpocTpaHEeHUs
/1 (ruyenszuonnoe unu c60600H0
PACnpoOCmpansiemoe)
1 Microsoft Office 2010 Pro Microsoft JIMIIEH3UOHHOE
2 Windows XP/ Windows 7 / Windows 10  [Microsoft JIMIIEH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE
4 Zoom Zoom JINIEH3UOHHOE




