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1. HosscHuTEAbHAA 3AIIHCKA

1.1. Ilenp v 3aga4u AUCHUTLIAHBI

Lenv oucyunnunsi: popmupoBaHre 0a30BbIX MPEJCTABICHUN B TEOPUHU TPadoB U BOZMOKHOCTU

TAKOBBIX I HPUMCHCHHA K PA3HBIM TUIIAM IIPUKIIAIHBIX 3a1a4.

3a0auu Oucyunaunvl: o0OECTIEYCHHE MOATOTOBKH OyaymuX Mpo(ecCHOHATOB K PEUICHUIO

CTaHJapPTHBIX 33/1a4 TEOPUH IPadoB U CETEH.

1.2. ®opMupyeMble KOMIIETEHIIUU, COOTHECEHHBIE C TNIAHUPYEMBIMH Pe3yJIbTaTaMU 00y4YeHus

11O JUCHUITIJINHEC!

Komnerenuust
(K01 ¥ HANMEHOBAHHE)

HHankaTopbl KOMIETEHIUI
(Ko 1 HAaHMEHOBAHHE)

PesyabTaThl 00yueHus

OIIK-2. Criocoben
000CHOBaHHO BBIOMPATh,
JopabaThIBaTh U
NPUMEHSTH JUTS PEICHUS
UCCIIEIOBATENBCKUX U
MPOCKTHBIX 3a/1a4
MaTeMaTHYECKUE METO/IBI
Y MOJICJIH, OCYLIECTBIIATH
MPOBEPKY aJEKBATHOCTH
MOJEIIEH, aHATU3UPOBATh
pEe3yJIbTaThl, OLIEHUBATD
HaJIe)KHOCTh M KAYECTBO
(GYHKIIMOHUPOBAHUS
cHCTeM

OIIK-2.1. Onpenenser u
aHAJM3UPYET CYILECTBEHHbBIE
3JIEMEHTHI HHPOPMALTHOHHBIX
CHCTEM.

3namob: OCHOBHBIC XapaKTEPUCTHKH
rpad)oB; CIEIUAILHBIC LCTH U ITUKJIBI
B rpade; MOHITHE OCHOBHOTO JIepeBa
B  Tpade; METONBl  MOjcCYeTa
XpOMaTHYeCKOTo uucia rpada.
Ymemw: ctpouth Trpad mo ero
MaTpHIaM CMEXKHOCTH WM MAaTpUIle
WHIWICHIMA W pemaTh 00paTHYIo
3aJ1a4y; CTPOUTH LIUKJIBI
crenuaisHOro  BHIa B rpade;
HAXOJUTh XPOMATHUYECKOE YHCIO WU
XpOMaTHYECKHII MHOTOUJICH Tpada.
Brademw: anmapatoMm W MeTOAaMH
TeopuH rpadoB 1 KOMOMHATOPHUKH JIJIS
IPAaMOTHOU MaTeMaTH4eCKON
MOCTAHOBKM M aHallu3a KOHKPETHBIX
3aja4, BO3HHKAIOIINX B
PO eCCHOHATILHOM AEATEILHOCTH.

OIIK-2.2. OcymecTpiusier
MOWCK U MPAMEHSET
porpaMMHOE o0ecrieueHne
JUIsl IPOBEJICHUS
BBIYMCITUTEIBHBIX
IKCTIEPUMEHTOB.

3nams: OCHOBHBIE XapaKTEPUCTHKU
rpadoB; crienuagbHbIe e W [TUKIIbI
B rpade; MOHITHE OCHOBHOTO JiepeBa
B rpade;  METOABl  MOACYETA
XpOMAaTHYeCKOro uucia rpada.
Ymemwv: crpouts rTpad mo ero
MaTpuI[aM CMEXHOCTH WIH MaTpulle
UHIMJICHIIMA W pelarb 0OpaTHYIO
3ajaqy; CTPOUTH [HKJTBI
ClleUalbHOTO  BWaa B rpade;
HaXOJUTh XPOMAaTHUYECKOE 4YHCIO H
XpOMaTHYECKHI MHOTOUJIEH Tpada.
Bradems: ammapatoM u MeTOIaMH
Teopuu rpadoB 1 KOMOMHATOPUKH IS
rPaMOTHOU MaTeMaTH4YeCKOI
MMOCTAaHOBKMA W aHAJIM3a KOHKPETHBIX
3ajad, BO3HUKAIOIINX B
podeCcCHOHATILHOM IS TEIILHOCTH.

1.3. MecTo TUCHUIUIMHBI B CTPYKTYype 00pa30BaTeIbHON MPOTrpaMMbl

I[I/ICI_II/IH.III/IH& ((TeOpI/IH rpa¢)013» OTHOCHUTCS K 00s3aTeIbHOM YacTu OJIOKa JAUCIHHUITIIINH yqeGHoro

IJ1aHa.




Jnst ocBOGHMST AUCIUIUIMHBI HEOOXOIUMBI 3HAHMs, YMEHHsI W BIaACHUS, CHOPMUPOBAHHBIC B
X0/l M3YUYEHHUs CICAYIOIMX AUCHUIUIMH (Moaylei): «MartemaTudeckuil aHamusy», «JIuHeiHas
anredpa», « AHATUTHYECKAs: TEOMETPHUS.

B pesynbrare OCBOCHHS IUCHUIUIMHBI (OPMHUPYIOTCS 3HAHUS, YMCHHS W BIAQJCHUSA,
HEOOXOAMMBIC JUIsl HM3yYEHHUS CICAYIOIHMX JAUCHUIUIMH. «MareMarudeckas TEOpHsS HWIp»,
«HccnenoBanue onepanuin», «MeToasl onTuMu3anum», « Teopust CUCTEM U CUCTEMHBIA AaHAJIU3Y.

2. CTpyKTYypa JUCUMILIIUHBI
O6mmas Tpy10EMKOCTh AUCHMILTUHBI cOcTaBisieT 4 3.e., 144 4., B TOM uMclie KOHTaKTHas paborta

o0yJaromuxcs ¢ mpernojaaBaresieM 56 4., IpoMeXyTouHasi aTrectanus 18 4., caMmocTosiTebHas
pabota obyuaromuxcs 70 4.

Bunst yaeOHOH paboThl
(B yacax)
KonraktHast

®DOpMBI TEKYIIIETO KOHTPOJIS
yCIIeBa€MOCTH,
(dhopMa IPOMEKYTOUHOM
aTTeCTAllUH
(no cemecmpam)

No Pazpen
/11 JTUCIATUINHBI/ TEMBI

CaMocTosTenpHas

Cemectp
Jlexun
ITpakTuueckue
BaHATHS

[IpomexxyTouHast

aTTecTalus

pabota

(o]
oo
o
oo

1 | Tema 1. ba3oBbie 4 Ompoc
MaTeMaTHYeCKHe KonTponbHas paboTa
TOHSTHSL.

OcHoBHBIE TUTIBI TPadOB
M CIIOCOOBI UX 33/IaHHS
(Matpurst u rpadern).
Onepanuu Haj rpadamu,
nzomopdusm rpados

2 | Tema 2. JIpmxeHue 1Mo 4 6 8 16 KonTponbsHas padora
rpady.

O06xo0b1 rpada
(MapmpyThI, IUKIIBL,
LIETH ) U THUIIBI TpadoB,
00yCIIOBJICHHBIC UMU
(TaMHIIBTOHOBBI,
SHJIEPOBHI, UX CBOHCTBA).

3 | Tema 3. Teopema 4 6 8 16 KonTponbsnas padora
Kopnana. [IpaBunpHas
packpacka rpaga. ['padsr
THTIA «JIEPEBO» («IECy).

4 | Tema 4. 4 6 8 20 KouTtposbHas pabora
OnTuMHU3anOHHbIE
3aJla4yu Ha Tpadax.
JBynonsHbIE TpadBbI,
MapoCOYCTaHUSI.

5 | Dk3amen 4 18 HToroBast KOHTpOIbHAA paboTa

Hroro: 24 32 18 70




3. Coneprxkanue QU CHUNTHHBI

Tema 1. ba3zoBble maTemaTuyeckue NMOHATHSA. OCHOBHbIe THINbI I'PpaoB U CHOCOOBLI HX
3apanus (MaTpuubl 1 rpagsl). Onepanun Haja rpadpamu, nsomopdpusm rpagos.

Onepanny HaJ MHOXKECTBAMHU U UX CBOMCTBA. [IeKapTOBO MPOU3BEAECHUE MHOXKECTB.

Martpuiisl, XapakTepu3yomue OMHapHbIe OTHOIICHUS. buHAapHbBIE OTHOIIEHUS! SKBUBAJIEHTHOCTH
U Topsaka. Marpuubl, cBA3aHHble ¢ TIpadamMM; MaTpUL@ CMEXHOCTH, HHIUAEHTHOCTH,
paccrosnuii, Kupxroda, cBS3HOCTH (ZOCTHKUMOCTH) M HX CBS3b C MaTpullaMH OHMHApHOTO
OTHOILEHMs, 3aaatouero rpad. Onepanun Haj rpadamu: onepanuu ygajleHus peOpa, BBEACHUS
peOpa, yaajgeHus BEpIUIMHBI, BBEACHHUS BEPIIMHBI B peOpo; omepanus oObenauHEeHHs Tpados,
nonosiHeHus rpagos. M3zomopdusm rpados.

Tema 2. JIBu:xenue no rpagy. Oo6xoans! rpadga (MapumpyThl, HUKJIbI, eNX) U TUIIBI TPpadoB,
00yCJI0BJIeHHbIEe MU (TAMUJIBLTOHOBBI, JiJ1€POBBI, HX CBOWCTBA).

Omnpenenenue MapupyTa, HUKIMYECKOTO MapuIpyTa, JUIMHBI MapIIPyTa, LENH, IPOCTO 1IeTnH,
LIMKJIa, IPOCTOT0 1MKIa B Heoprpade. Teopema o cBsi3u MapiipyTa U NpocToi 1ienu. Teopemsl 0
CBSI3M MAaTPHIIbl CMEXXHOCTH U YHCIIa MapILIPYTOB OMpeieIeHHON AMUHBL. [1yTh, KOHTYp, MOHATHE
JTOCTHKUMOCTH B oprpade.

[TonsiTue cBsi3HOTO Heoprpada cBa3Horo oprpada, cuiIbHO cBA3HOTO oprpada. Teopemsl o
MnpeacTaBJICHUN rpa(ba B BUJIC O6”I)CI[I/IHCHI/I$I HCIICPECCKAOIUXCA CBA3HBIX KOMIIOHCHT.
PaccTosnue mexny BepimimHaMu. MaTpHIIbl CBI3HOCTH, TOCTUKUMOCTH, KOHTPIOCTUKHUMOCTH.
Huamerp rpada. [k, sitiepoB MUK, SiIepoBa IeNb, SUIepoB Tpad.

Ycnosue siinepoBoctu rpada, mynsturpada. Anroputm duepu mocTpoeHus SMUIEpOBOA LEHH.
OnpeaeneHHe raMuJIbTOHOBA ITHUKJIA, raMHUJILTOHOBOU ey, raMmujibTOHOBA rpa(ba.

Tema 3. Teopema Kopnpana. IlpaBuiabHasi packpacka rpaga. I'padbl THna «aepeBo»
(«1ec»).
[TonsiTue xopaanoBoit kpuoil. dopmynuposka Teopemsl XKopaana. OnpeneneHue niIockoro u

nanapHoro rpada. 3agada o Tpex KoMoAnax u Tpex gomax. I'padsr Ks n K3 3 He aBusrores

rtanapHeiMu. Teopema [lonTpsaruna-Kypartosckoro (hopmynupoBka). Teopema Diinepa.
[Tonusii rpad. I'pad-«aepeBoy, rpad — «iecy.

Tema 4. OnTuMu3anoHHbIE 321a4M HA rpadax. /[ByronbHbIe rpadbl, HapocOYeTAHUSA.
ANTOpPUTM MTOCTPOCHUSI MUHUMAJIbHOTO OCTOBHOTO JIepeBa B rpade.

[TocTaHoBKa 3a7jauu O OMCKE KpaT4yalIero NyTu B rpade u ee perieHue.

[TocTaHoBKa 3a/1auM 0 HAXOKJIEHUU MaKCUMAaJIbHOTO IMOTOKA B Tpade U ee peleHue.
Mertobl ceTeBOro miaHupoBaHus. J[By10ybHBIE Tpadbl, UX CBOHCTBA, MAPOCOYETAHMUS.
3a/1auM roJIOCOBaHUS U UX MPEICTaBICHUSI IPU MOMOIIHU TpadoB.

4. O6pa3oBaTejibHble TEXHOJOTHU

Ne Bunsbl yueOHbIX
HaunMeHoBaHue pa3aesa . Oo0pa3oBaTeabHbIe TEXHOJOTUH
n/n 3aHATHHI
1 2 3 4
1 |Tema 1. ba3zoBrie Marematnueckue |Jlexiuu 1-6 TpanuuroHHas JIeKuus
MIOHSTHSL.
OcHOBHEIE THITHI TPadOB U
crrocoOb! ux 3amanus (MaTpuibl 1 |[IpakTndeckue Pemrenne TUTIOBBIX 3a7ad JIs
rpadsr). Onepaiuu Haj rpadamu, |3anstus 1-8. 3aKpericHus U OPMUPOBAHMS 3HAHUH,
nzomMopdusM rpados YMEHUH, HABBIKOB
CamocrositenpbHas | KoHcynmpTHpOBaHWE M IPOBEPKA
pabota JOMAIIHKUX 33JaHUN TOCPEACTBOM




3J'IeKTpOHHOI7[ I1OYTBI

Tema 2. JIsmxkenue 1o rpady.
O6xoxp1 rpada (MapmIpyThI,
IIUKJIBI, IICTIH) ¥ TUTIBI TPagoB,
00YyCIIOBJIICHHBIC UMU
(TaMUITbTOHOBBI, SUIEPOBEI, UX
CBOICTBa

Jlexuuu 7-13

IIpakTHueckue
3ansTus 9-17

CamocTosTenpHas
pabora

TpanuuoHHast JIeKIUs

Pemenne TMNOBBIX 3aa4 s
3aKperieHus: 1 popMUpOBaHUs 3HAHU,
YMEHUH, HABBIKOB

KoncynsTupoBanue u
JIOMAIIHUX 3aaHui
3JIEKTPOHHOM MOYTHI

npoBepKa
MOCPEJICTBOM

Tema 3. Teopema XKopaana.
[IpaBunbHas packpacka rpada.
I'padsr THIA «IEepeBOM(«ITECH).

Jlexuuu 14-17

[IpakTHueckue
3aHatus 18-26

CaMocTosiTenbHast
pabota

TpanunuoHHas JEKIUS

Pemenne THIOBBIX 3a1a4 JJ1s1
3aKperieHns 1 GOpMUPOBAHS 3HAHUH,
YMCHHIA, HABBIKOB

KoHncyneTHpoBaHue 1 npoBepka
JOMalIHUX 3a,ZlaHHI>'I IMoCpeaACTBOM
3JIEKTPOHHOM IIOYTHI

Tema 4. OnTHMHU3aMOHHBIE
3amaun Ha rpadax. JByaoiapHBIE
rpadbl, MapOCOYCTAHUS.

Jlexuunu 18-24

IIpakTHueckue

3agaTusa 27-32

pabota

CaMocTosiTenbHast

TpagunroHHast TEKITUSL

Pemenne THIOBBIX 3a1a4 A5
3aKperieHus 1 popMUpOBaHUs 3HAHUH,
YMEHUH, HABBIKOB

KoncynpTipoBaHnue u npoBepka
JOMAIIHUX 331aHUH TOCPEICTBOM

3JIEKTPOHHOM MOYTHI

5. OueHka nuIaHMpyeMbIX pe3yJIbTaTOB 00yYeHHs

5.1. Cucrema OLleHUBaHUA

DopmMa KOHTPOJIS

Makc. KOJIH4€eCTBO 0aJ1J10B

3a onny padoty Bcero
Tekyuiuii KOHTPOJIb:

- KOHTpOJIbHAs paboTa (Temsl 1- 4) 15 Gamnos 60 6aoB
[IpomerxyTouHas aTTecTauus 40 6ammoB
(UtoroBast KOHTpOJIbHAsE paboTa)

HToro 3a cemecTp (IUCIUILTNHY) 100 Gamos

OKk3aMeH

ITomy4yeHHBI COBOKYIHBIM pe3yJbTaT KOHBEPTUPYETCS B TPAAULUOHHYIO IIKaly OLIEHOK U B
mIKajgy oueHOK EBpormeiickoil cucteMsl mepeHoca u HakoruieHus: kpeauToB (European Credit
Transfer System; nanee — ECTS) B coOTBeTCTBUH ¢ TaOJIMIICH:

100-6aypHas mkana | TpaauimoHHas mKana [kana ECTS
95 -100 A

83904 OTJINYHO B

68 — 82 XOpOIIO 3a4TEHO C

56 — 67 D

50 55 yIOBJIETBOPHUTEIIHHO E

20— 49 FX

0_19 HEYIOBJICTBOPHUTEIHHO HE 3a4TCHO F




5.2 Kputepuu BbICTaBICHUS OLIEHKHU MO JUCIUILIMHE

Bbaxiasl/
IMIkana ECTS

Ouenka no
JTUCIHHUILINHE

Kpurtepun oneHkn pe3yibTaToB 00y4eHus M0 THCIUIIAHE

100-83/
AB

«OTIIUYHO»

BricTaBnsercs o0yuaromeMycs, ey OH IIyOOKO W IMTPOYHO
YCBOWJI TEOPETHUUECKUI U MPAKTUYECKUA MaTepUall, MOXXET
MPOJIEMOHCTPUPOBATH 3TO HA 3aHATUAX U B X0
MPOMEKYTOUHOM aTTeCTallUU.

OO0y4Jaromuiics HCYEPIIBIBAIOINIE U IOTHYECKH CTPOHHO U3TaraeT
y4eOHBII MaTepHall, YMEeT YBA3BIBATH TEOPHIO C TIPAKTUKOMH,
CIIPABIISICTCS C PEIICHUEM 33]1a4 MPOeCCHOHATBHON
HaIPaBIEHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, IIPABUIIBHO
000OCHOBBIBAET MPHUHATHIEC PEIICHHUSL.

CB000IHO OpHEHTHpYETCS B yueOHOW U TpodhecCHOHATBHON
JUTEpaType.

OreHKa 1Mo AUCIUTUTHHE BBICTABISIFOTCS] 00YYaromeMycs C
Y4ETOM pE3yIIbTAaTOB TEKYIIEH M MPOMEKYTOUYHOU aTTECTAIIH.
Kommerennuu, 3akperiéHHbIe 3a JUCIUILTHHOM,
c(hOopMHUPOBaHBI HA YPOBHE — «BBICOKHUIN.

82-68/

«XOPOIIO»

BricTaBisiercst oOyuaromemMycsi, €Cly OH 3Ha€T TEOPETUIECKUHN U
MPaKTUYECKUIA MaTepuall, IPaMOTHO U 10 CYLIECTBY U3J1aract
€ro Ha 3aHATHAX U B XOZ€ MIPOMEKYTOYHON aTTeCTallly, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH.

OOy4Jaromuiics: TPaBUIHHO PUMEHSET TEOPETHIECKIE
TIOJIOXKEHUS TIPY PELIeHUH PaKTUYeCKUX 3ajau
npodecCHoHaNbHON HANPaBICHHOCTH PAa3HOTO YPOBHS
CJIO’KHOCTH, BiIajieeT HeOOXOANMBIMH JUIS 3TOTO HAaBBIKAMH U
npuéMaMu.

JlocTaTouyHO XOpOIIO OpHEHTHPYETCS B y4eOHOU 1
npodeccuoHaNbHON IUTEpaType.

Or1ieHKa N0 IUCIMITIMHE BBICTABIISIOTCS 00yYaromeMycs ¢
YYETOM PE3yIbTAaTOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTalUu.
Komnerenunn, 3akpennéHHble 3a TUCIHUTLINHOMN,
chopMHUPOBaHBI HA YPOBHE — «XOPOLIHIiN.

67-50/
D,E

«YyAOBJICTBOPU-
TCIIBHO»

BricTaBisiercst oOyuaromemMycs, eciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETHUECKHUH U IIPAKTUYECKUN MaTEPHAJI, IOy CKAET
OTJEJbHbIE OIIMOKH NP €ro M3JI0KEHUH Ha 3aHATHAX U B XOJI€
MIPOMEXKYTOYHOM aTTeCTaLlUU.

OOyuaronuiicst UICIIBITHIBAET OIpeeNIEHHbIC 3aTPyIHEHHS B
MIPUMEHEHUH TEOPETUUECKHUX TOJI0XKEHUN MTPH PELICHUH
MPAaKTUYECKUX 3a7a4 NMPO(PEeCCHOHANBHON HANPaBICHHOCTH
CTaHJIaPTHOTO YPOBHS CIIOKHOCTH, BIIaJ€ET HEOOXOAMMBIMH IS
3TOro 0a30BBIMHM HaBBIKAMH U IPUEMAMHU.

JleMoHCTpUpPYET JOCTaTOYHBIN ypOBEHb 3HAHUS Y4EOHOM
JTUTEPATYPHI IO AUCIHUILIIHHE.

O1eHKa 110 AUCLMITIMHE BBICTABILIOTCS 00YYaOLEMYCsI C
y4ETOM pe3yJIbTaTOB TEKYIIEH 1 TPOMEKYTOUHON aTTECTALUH.
Komnerenunu, 3akpennéHHble 3a IUCIUILINHOMN,
chOpMHPOBaHBI HA YPOBHE — «JIOCTATOYHBIIY.

49-0/
FFX

«HCYHOBJICTBOPUTCII
BHO»

BrictaBisiercs oOydaromemycs, €CIM OH He 3HAaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U PAKTUIECKUI MaTepra, JOIyCcKaeT
rpyOble OMIMOKY NPU €T0 M3JI0KEHNHN Ha 3aHATUSAX U B XOI€
MIPOMEXYTOYHOM aTTECTAIIH.

OOyuaromuics NCIBITHIBAET CEPLEIHBIE 3aTPYAHEHHS B
MIPUMEHEHNH TEOPETUUECKHUX TOJI0XKEHUN MTPH PELLICHUH
MPAKTUYECKUX 3aJ1a4 MPOQECCHOHANTBHON HANPaBICHHOCTH
CTaHIAPTHOI'O YPOBHS CIIOKHOCTH, HE BiaJieeT HEOOXOAUMBIMU
JUIS TOTO HaBBIKAMH U IPUEMaMH.




Bbanany/ Onenka mno
IIkana ECTS | qucuuniune

Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE

JemoHcTpupyeT ¢pparMeHTapHble 3HAaHUS yIeOHOH JTUTEepaTypsl
10 JUCLUILINHE.

OreHKa Mo AUCIUTUTHHE BBICTABIISIIOTCS 00yJaromeMycs ¢
Y4ETOM pe3yIIbTaTOB TEKYIIEH M MPOMEKYTOUYHOU aTTECTAIIH.
Kommnerenuuu Ha ypoBHE «I0CTATOUHBIINY, 3aKPETLIEHHBIC 3a

JIUCIMILTUHON, He ChOPMUPOBAHBL.

5.3. OueHouHble cpescTBa (MaTepuabl) JUIsl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH,
IPOMEKYTOUHOM aTTecTaly 00y4yaroIuXxcs 0 JUCLUIUINHE
Texyuuii KOHTPOJIb
Ilpumepnoiii éapuanm KOHmMpOIbHOU padomsl no meme 1:

1. Hapucosars rpad Ilerepcena.
2. TToctpouTh rpadpl, KOTOPbIE OMUCHIBAIOTCS CIEAYIOMIMMH MAaTPHUIIAMH HHIIUACHTHOCTH

10100100 10110000
01010010 11000010
¢/ 11010011,D|01 101000
10011000 0 0010101
00000111 0000O011O0O

3. Jlokasats, 4TO B JIFOOOM Tpade YMCI0 HEYETHBIX BEPIINH YETHO.

IlpumepHnutit apuanm KoHmpobHOU padbomot no meme 2.

1. ChopmynupoBaTh ycioBue 3inepoBocTH rpada, myasturpada, anroputm diepu
IIOCTPOEHUs DUIIEPOBOU LIETIH.

2. JlaTh ompeneneHue raMIIbTOHOBA [IUKJIA, TAMUJIBTOHOBOM I1€ITH, TAaMIJIBTOHOBA Tpada.
KakoBsl ycnoBus raMmuinbToHOBOCTH Tpada? [IpuBectu Tpu npumepa.

3. [Moctpowuts rpad ¢ 6 BeprmHAMH, KOTOPBIA UMEET SUIICPOB ITHKI, HO HE UMEET raMIJIBTOHOBA

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

nus3 Vi B VJ , COACpIKaIad BCC €ro pe6pa B TOYHOCTH 110 OAHOMY pa3y, Korja

9TH Vi ) VJ -CANHCTBCHHBIC B OTOM rpa(be BCPIIHNHBI HEYETHOH CTETICHH.

Hapucosats rpadsl, sBisiromuecs npocteivu ietsima - B, , Py, P, B
)

rne X -mpocTas 1enb ¢ K BepIIHHAMH.
5. Haiinure nukisl JuiaHse 5,6,8,9 B rpade [lerepcena.

Ilpumepnutit gapuanm KOHmMpPOAbHOU padbomol no meme 3.

1.Onpenenenune muockoro u mianapHoro rpada. [Ipusectu no Tpu npumepa Takux rpados.
2.ChopmynmpoBath 3a/1a9a O TPEX KOJIOALAX U TPEX AOMaX.

3.CdopmynrpoBaTh MOHIATHE CBSI3HOTO Heoprpada cBsizHOro oprpada, CUIBHO CBA3HOTO
oprpada. [Ipusectu o Tpu npumepa takux rpagpon. ChopMyIupoBaTh TEOPEMBI O
npezcTaBieHuu rpada B Buae 00beIMHEHHS HEMePECEKAIOIUXCS CBA3HBIX KOMITOHEHT.

4 Marpu1ia CBSI3HOCTH, TOCTHKUMOCTH: JaTh ONPEACIICHUEe, TPUBECTH T10 JIBa MpumMepa rpada u

€T0 MaTpUIlbl CBA3HOCTU UJIU JOCTHXKUMOCTHU.
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5.Hapucosats rpader - K, K, , K5, K,

Ilpumepnutit eapuanm KoOHmMpoabHOU padbomot no meme 4.

1.IlpuBectu mpumep rpada-cetn u ommcaTh anroputM @moiga, MO3BOISAIOMINMNA HAXOIUThH
KpaTyaiime myTu Mexy JTI0ObIMU ABYMS Y3J1aMH CETH.

2. Jllate onpenenenus ABynoibHOTO Tpada. Cdopmynuposats Teopemy Kenura o nmpusHake
JIBY10JILHOTO Tpada.

3.Jlokaxwure, 4TO B JIIOOOM HEIYCTOM PETYJISIPHOM ABYAOJIBHOM rpad)e 4nuciio BEpUIMH B 00EHX

JOJIAX OOHO M TO K€.
2

. n
4. Jlokaxxure, 4TO N - BEPIIUHHBIN rpad, unucio pedep B KOTOpOM OoiblIe, qu? , HE SIBIISIETCS

JIBY IOJIBHBIM.
5. Jlokaxkure, 4YTO KaXJ10€ AEPEBO ABJISIETCS ABYAOIbHBIM IpadoM. Kakue nosHblie ABy0IbHbIE
rpadsl SABISIOTCS JEPEBBIMU?

IIpome:xxyTouyHast arTecTanus (3K3aMeH)
Bapuanm umozoeoii konmponwvhoit pabomet:

1. Omnwucarp MaTpuipl, CBA3aHHbIE ¢ TrpadaMu; MaTpula CMEXHOCTH, HWHIMICHTHOCTH,
paccrostauii, Kupxroga, CBSI3HOCTH (JOCTM)KMMOCTH) M WX CBSI3b C MaTpHIIaMH OMHApHOTO
OTHOILIEHMSI, 337a101Iero rpad.
2. Jlanel MHOXKeCTBA (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 NOJMHOXKECTBA

B=1{cad,n,p,q021014xA,A},
U={ead,ipvl10212*a 3,5 A}.C={ad,i,ph021214*®, 5, A,Z,A}

BI:IHI/IC&TBMHO)KGCTB&ZUﬁB,E, CnBnU, CuB, U\(BNnC), BuC.

3. 3aman "Heoprpad, y KOTOPOTO MHOXKECTBO BepIiH A = {al, a,, a3,a4,a5} u MHOECTBO

pebep N = {ml, m,,my, m,, mg, Mg } Marpuiia CMEXHOCTH UMEET BU]T

11100 a 1 1100
10100 0 10001
1 1 0 1 0 |, wmarpunawuHmuaeHtHoctuTakoBa:|0 0 1 1 0 1.
001001 0 00110
00010 0 00010

Hapucosats rpad, onpenenauTs CTeNEeH! BepIIrH. SBiseTcs 1 3ToT rpad
sinepoBbIM? ['aMUITBTOHOBBIM?
4. JlokaxkuTe, 4TO KaXJ0€ JAepPEeBO SBISAETCA ABYI0IbHBIM TpadoM. Kakue monHbie 1By 10JbHbIE
rpadsl SBISIOTCS 1epeBbAMU?
5. TMoctpouts rpad ¢ 6 BeprmHaMu, KOTOPBIH
1) umeeT raMUIIBTOHOB LIUKJI, HO HE UMEET JilJiepoBa IUKJIA.
2) UMeeT PUIEPOB LUK, HO HE NMEET FraMUJIbTOHOBA IUKJIA.

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHue TUCIHHILIMHBI
6.1. CHucoK UCTOYHHUKOB U JIUTEPATYPhI

Jlureparypa
Ocnosnas
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1. CynomnatoB C. B. DneMeHTHI AUCKPETHOW MaTeMaTuKH: yueOHUK. - M.: Uudpa-M, 2003. -
279 c.

2. AkumoB O. E. JluckpetHast MmaTremaTHka: Joruka, rpymmsl, Tpadsl / O. E. Akumos. - U3a. 2-e,
not. - M.: JIa6. 6a3oBbIx 3uanwuii, 2003. - 376 c.

3. AneckepoB ®. T. bunapuesie oTHOmIeHHS, Tpadbl W KOJUJICKTUBHBIE pEIIEHUs: ydeOHOe
nocodue i CTYACHTOB, OOYYArOIIMXCS IO HampaBieHUsM "DkoHoMuKka", "MeHemkMeHT",
"busnec-undopmaruka", "I'ocygapcTBEeHHOE 1 MYHHUIIMIIAIBHOE YIIpaBiieHHE" U CIEIUATbHOCTH
"Jloructuka" / ®@. T. Aneckepos, J. JI. Xabuna, JI. A. llIBapu. - U3n. 2-e, nepepalb. u jgom. -
Mocksa : ®uzmaraur, 2017. - 341 c.

JlononnumenvHas
1. TaBpunos I'.I1. 3agaun u ynpaxkunenus no auckpernoit matemaruke/ I'. I1. I'aBpunos, A. A.
Canoxenko. - 3. 3-e, nepepab. - M.: ®uszmatiur, 2009. - 416 c.

6.2. Ilepedens pecypcoB HHPOPMALIMOHHO-TEIICKOMMYHUKAIMOHHOW ceTh «IHTepHEeT»
1.DnexTpoHHas GubIMoTeKa ISt BY30B U ccy30B.- biblio-online.ru

2. llepeuenp coBpemeHHBIX mpodeccroHanbHbiXx 0a3 maHHbIX (B/]) m wHbOpmanmoHHO-
cupaBouHbix cucreM (MICC)

Nen/nn HaunmenoBanue
1 Mexaynapoanslie pedeparuBHble HayKoMeTpuieckue b/, mocTynHble B pamkax
HanuoHaJILHOU moanucku B 2016 r.
Scopus
2 [Tpodeccuonanphbie nmosHOTEKCTOBBIE b/, TOCTYyIHBIE B paMKaX HallMOHAIbHOU

noanucku B 2016 1.
Kypnanst Oxford University Press
SAGE Journals
Kypnasst Taylor and Francis
3 KomnberoTepHbie cipaBOYHBIE TPABOBBIE CUCTEMBI
Koncynsrant ILmroc,
I"apant

8. MaTepuajJibHO-TeXHHYECKOe o0ecneyeHne TUCIHIIHHbI

st MaTepuanbHO-TEXHUYECKOTO 00eCTIeYeHUs JUCITUTUTMHBI HEOOXOTUMBI:
e yueOHas ayAUTOpHUS,

JIOCKa,

MPOEKTOP (CTAIIMOHAPHBIN WM IEPEHOCHOM),

KOMIBIOTEP UITU HOYTOVK,

nporpammuoe obecrieuenue (I10).

Ilepeyens nporpammuoro odecnedenns (ITO)

Nen/ Haumenoanue 110 [IpousBoaurens Crioco6 pacnpocTpaHeHHs
n

1 Microsoft Office 2010 Pro Microsoft JIIICH3UOHHO®

2 Windows XP/Windows 7/ Windows 10 Microsoft JIALIEH3MOHHOE

3 Kaspersky Endpoint Security Kaspersky JUIICH3UOHHOE
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8. O0ecneuyenne 00pa3oBaTeJLHOIO NMPOLECCA AJIS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI U MHBAJIN/I0B

[Ipn HeoOxommmocTu pabodas mporpaMMa TUCHUIUIMHBI MOXXET OBITh aJalnTUpPOBAHA IS
obecrieueHruss 00pa30BaTEIIBHOTO IpoIecca JIMIaM C OrPAHUYCHHBIMA BO3MOXKHOCTSIMU
3I0POBbS, B TOM 4YHCIIE IS JUCTAaHIIMOHHOTO oOyueHus. [y 3TOro OT cTymeHTa Tpedyercs
MPEACTaBUTh 3aKIFOYCHHUE TCHXO0JIOro-Menuko-nenarorndeckoi komuccun (ITMIIK) n muanoe
3asiBJICHUE (3asBJICHHE 3aKOHHOTO MIPEJCTABUTEIS).

B 3akmouenun [IMIIK 101kHO OBITH TPONKMCAHO:

- pekoMeHayemasi yueOHasi Harpy3ka Ha oOydaromierocsi (KOJM4ecTBO JHEW B HEJel0, YacoB B
JICHB);

- 000py1I0BaHKME TEXHUUYECKHUX YCIOBUM (ITPH HEOOXOIUMOCTH );

- COIPOBOXJEHWE W (WJIM) MPUCYTCTBUE POJUTENEH (3aKOHHBIX IPEICTaBUTENECH) BO BpeMs
y4eOHOro npoiiecca (mpu He0OXOAUMOCTH);

- OpraHM3anus TCHXOJOr0-TIearornYecKoro COIMPOBOXKIACHUE OOYyYaromerocsi C yKa3aHHeM
CHEIHMAIIMCTOB U JOMYCTUMON Harpy3Kku (KOJIMYeCcTBa YaCOB B HEJIEIIO).

JUiss  OCyIIECTBIIGHUS TIPOLEAYP TEKYIIEr0 KOHTPOJS YCIEBACGMOCTH W TPOMEKYTOUHOU
aTTecTallid OOYYarONIMXCS MPU HEOOXOIMMOCTH MOTYT OBITh CO37aHBl (POHIBI OIEHOYHBIX
CPeICTB, AaJaNTHPOBAHHBIC IS JIMI[ C OrPAHUYCHHBIMH BO3MOXHOCTSIMH 3J0POBbS U
MO3BOJISIONINE OIICHUTh JOCTHKCHHE WMHU 3aIJIAHMPOBAHHBIX B OCHOBHOM 00pa3oBaTEIbHOMN
nporpaMMe pe3yJibTaTOB OOYYEeHHUST M YPOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIICTCHIIHIHA,
3asBJICHHBIX B 00pa30BaTeIbHON POTpaMMe.

dopma TpoBelCHUS TEKYIIEW W WTOTOBOW aTTeCTallMM JUIS JIMIl C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBBSI YCTAHABIMBACTCS C YYCTOM WHIMBUIYAIBHBIX ICUXO(DH3NISCKIX
0COOEHHOCTEH (YCTHO, MUCBbMEHHO (Ha OyMare, Ha KOMIIbIOTEpE), B opMe TECTUPOBAHHUS U T.I1.).
[Tpr HEOOXOIMMOCTH CTYACHTY MPEIOCTABISCTCS OMOTHUTEIHFHOES BPEMs JUIS MOATOTOBKHU
OTBETa Ha 3a4eTe WM dK3aMEHE.

9. MeToauyeckue MaTepuaJbl
9.1. [Inanbl IPaKTUYECKUX 3aHATUN

Tema 1. Bba3oBbie MmaTemaTHyeckne MOHATHA. OCHOBHBIC THNBI I'PadoB M cHOCOOBI HX
3aganus (MaTpuubl 1 rpager). Onepauun Haa rpapamu, usomopdusm rpagdos.

dopma npoBeieHNs — pelIeHne TUITOBBIX 33aa4 AJIs 3aKperyieHus 1 popMUPOBaHUs 3HAHUH,
YMEHUM, HaBBIKOB.

Ipumepnsie 3a0auu 011 pewieHus 8 ayOumopuu.

1.IIpuBectu npumeps! rpagoB. Berurcienue cTenenn BepIinHbI.

2. JlaHO MHO>KECTBO A = 3a,Db, m}, noctpouth Ax A. Brenem Ha MHOXecTBE Ax A
OMHapHbIC OTHOUICHHS O, B BHJIE Tap:

p={ (ab).(am)(aa)(b.m)(ba)(ma) |
a ={ (a,b),(a,m),(a,a),(m,m),(m,a),(m,b), (b,a), (b,m), (b,b) }

OTHOCUTENBHO KaXJIO0T0 W3 OHHApPHBIX OTHOIIEHUM yKa3aTh, KaKMMHM U3 CBOMCTB
CUMMETPUYHOCTH, pe(IEKCUBHOCTH, TPAH3UTUBHOCTH OHU 0014 1al0T.
3. U3BecTHO, uTO rpad MOXKHO 3a1aTh OMHAPHBIM OoTHOLIEHHEeM. Kakumu cBoiicTBamMu ob6iaiaeT
rpad, eciu 3aarpiiee ero OMHapHOE OTHOIIICHUE

a) peprekcuBHO, 0) CHMMETPUYHO, B) aHTUPE(PIECKCUBHO, T') aHTUCUMMETPUIHO?
4. JlokaxxuTe, 9T0 auuKIndeckuit rpad, cogepkamuii N BepiuH 1 K kommoneHt, umeer  N-K
pebep.
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Konmponvhuvle 6onpocer:

1. TTepeuncnuTh criocoObl 3a1aHus rpadoB, IPUBECTH MPUMEPHI.

2.JlaTs onpeneneHue n30MOpQHBIX rpadoB.

3. 3amanme OuwHapHOTO OTHOIIEHUS Ha MHOXkecTBe A Ilpumepsl. CBoiicTBa OHHAPHBIX
OTHOIIEHHUH (PEQIIEKCHBHOCTh, CUMMETPHYHOCTh, TPaH3UTUBHOCTH) V300paskeHusi OMHAPHBIX
OTHONICHHH B Tpa)UuecKoM BHie. MaTpUIlbl, XapaKTepU3YIOIIUe OWHAPHBIC OTHOIICHUS.
buHapHbIe OTHOIIECHUSI SKBUBAJICHTHOCTH | MopsiaKa. [IpuMepbl Takux OMHAPHBIX OTHOIICHUHA.
4.]late ompenenenus moiaHoro rpada, perymspaoro rpada, [lmatoHoBa rpada, IBYIOIHHOTO
rpada.

5.CgoiicTBa peryispHoro rpada u cBsa3b ero ¢ nouHeM rpadgom. Teopema Kenura o mpusHake
NBYI0JIBHOTO rpada.(B ABYJOJIBHOM rpade HET LUKIOB HEYSTHOM JIMHH WIIM HET MPOCTHIX
[IUKJIOB HEUYETHOU JJINHBL. )

6.IlpuBectrt mpumepbl TpadoB U oprpadoB W BCEBO3ZMOXKHBIX MAaTpHIl (CMEXKHOCTH,
UHIUACHTHOCTH, KupXroda), onmuchIBalonnX nX CBONCTRA.

7.CTenieHb BEPIIUHBI (B TOM YHUCIIC H30JMPOBAHHAS BEPIIUHA, KOHIICBAs WJIM BUCSYAsl BEPIIUHA).
JlemMMa 0 «PYKOIIOXKATHSIX» U €€ CIEACTBHE

8. Marpuiibl, cBsi3aHHBIE C Tpadamu; MaTpUIla CMEKHOCTH, WHIIMJICHTHOCTH, PACCTOSHHIA,
Kupxroda, CBI3HOCTH (IOCTH)KUMOCTH) W HMX CBS3b C MaTpHIIAMH OWHAPHOTO OTHOIICHUS,
3aaromuiero rpad.

Tema 2. /IBnkenue no rpagpy. Oo6xoasl rpadpa (MapmpyThl, HHKJIbI, LlelIH) U TUNIBI TPpagoB,
00ycJ/I0BJIEHHbIE UMM (TaMHJIbTOHOBBI, JIJIEPOBBI), HX CBOMCTBA.

®dopma nMpoBeICHUS — PElICHHE TUTIOBBIX 3a/1a4 JJIsl 3aKperuieHust U (GOpMUPOBAHUS 3HAHUIA,
YMEHUH, HaBBIKOB.

Ipumepusie 3a0auu 011 peuieHus 8 ayOUumopuiL:

1.IToctpouts rpad ¢ 6 BepIIMHAMHU, KOTOPBI HMEET dUIEPOB IIMKII, HO HE UMEET raMIJIbTOHOBA
LUKJIa

2.JlokaxxuTe, 9TO B JIFOOOM CBSI3HOM rpade KaxKIble JBE MPOCTHIC IENH HANOOJbIICH JTHHBI,
UMEIOT OOIIYIO BEpIIHHY.

3.Jlnst cBsi3HOTO Tpacha TOrAa M TOIBKO TOT/a cymecTByet ens u3 V; B V; | conepxamas Bce

€ro pe6pa B TOYHOCTH 11O OAHOMY pa3y, KOrja 9TU Vi ) VJ - CIMHCTBCHHLBIC B OTOM rpa(pe

BCPIIHHBI HEYETHOH CTEIECHU.
4. 3agan Heoprpad, y KOTOPOro MHOXKECTBO BepIIMH A = {ai, a,,a,,a,, a5} U MHOXECTBO pedep

N = {ml, m,,my, m,, mg, mg } Marpuua cMeKHOCTH UMEET BUJ

11100 a 1 1100
10100 0 1 0001
1 1 0 1 0 |, wmarpunawunHmuaeHtHoctuTakoBa:|0 0 1 1 0 1
001001 0 00110
00010 0 00010

Hapucosats rpad, onpeenuTs cTeNeHr BepIInH. SBasSeTcs U 3TOT rpad dUaepoBbiM?
["'aMUTbTOHOBBIM?

Koumponvnvie 6onpocswi:

1. Onucate rpad-ngepeBo. Jlokazarh SKBUBAJIEHTHOCTh MIECTH CBOMCTB Tpada-mepeBo. K uemy
MPUBOJUT yAalleHUE CYIIECTBEHHOTo pebpa rpada? OmpenenuTh OCTOBHOE AepeBo rpada u
MIPUBECTH ITPHUMEPHI.

2.ChopmynupoBath yciaoBHe ditnepoBocTH rpada, mynbTurpada. Omucats anroputm Duepu
MIOCTPOEHUs DWIEPOBOI LIETIH.

3.[dats onpenenenue cBa3HOro rpada, paccTossHUS B Tpade.

4. KakoBbI CBOMCTBA raMUIbTOHOBA MUKIa? ['amMmunbroHOBa Tpada? Teopema [qupaxa.



14

5.CBoiicTBa perymsipHoro rpada u cBsi3b ero ¢ noiHsiM rpadom. Teopema Kenura o npusHake
NBYJIOJBHOTO Tpada (B IBYAOJBHOM rpade HET IMKIOB HEYETHOM IUIMHBI MJIM HET MPOCTHIX
IIUKJIOB HEUETHOM JIJIMHBIL. )

6. Ykazarp pazinnuue MexIy MOHATHIMU; MAPIIPYT, Lelb, MPOCTasi LeMb, UK, IPOCTON LHKI,
raMHUJIbTOHOBA IIETIh, DIJICPOBA LIEIb.

7 Ilonstue cBs3HOrO Heoprpada cBs3HOro oprpada, CHIBHO cBsi3HOTO oprpada. TeopeMsl o
npeicTaBieHud Tpada B BUAC OOBCIMHEHHS HENEPECEKAIOIINXCS CBSA3HBIX KOMIIOHEHT.
Paccrosinne MCKAY BCpUIMHAMMH. ManI/II_[bI CBA3HOCTH, JOCTUXKHUMOCTH.

Tema 3. Teopema Kopnana. IlpaBuiabHas packpacka rpada. I'padbl THHA «I1epeBo»
(«rec»).

®dopma npoBeiCHUS — pElIeHHe TUIIOBBIX 3a7a4 JJIs 3aKperyieHus 1 (popMUpOBaHUS 3HAHUH,
YMEHUH, HaBBIKOB.

Tlpumepnvie 3a0auu 01 peutenus 6 ayoumopuu.:

1. I'pad-«aepeBo», IOCTPOCHUE OCTOBHOTO JiepeBa. B3pemeHHbI rpad, BeC MapuipyTa, mepexo
K NOHATUIO ceTH. [locTpoenue 1ukia, OCTOBHOTO AepeBa.

3.Hapucosats rpader K, K, K5, K,

Koumponvnvie sonpochwi:

1. atp ompeneneHune KOpJaHOBOW KpHBOH, chopmynupoBats Teopemy JKopmpana. [lpuBectn
olpeieieHue IUIOCKOro M IUlaHapHoro rpada u npumepsl Takux rpagos. [IpuBectu mpumepbl
HerutaHapHbIX rpagos. [IpusHak mnanaprocTu rpada (teopema IlonTpsiruna-KyparoBckoro).
2.0nucate rpag-nepeBo. JlokazaTb 3KBHBAJCHTHOCTb LIECTH CBOWCTB rpada-aepeBo. K uemy
MPUBOJUT yAAJICHUE CYIIECTBEHHOTO pedpa rpada? OmpenenuTh OCTOBHOE AepeBo rpada u
IIPUBECTH IIPUMEPHI.

3.Uro Takoe mpaBWibHAs packpacka rpada? Xpomatmueckoe uymciao rpada? Ilpumepst
packpacku rpada u rpadoB ¢ XpoMaTuueckuM yucioM 1, 2, 3. COOTHOLIEHUE MEXY CTEIIEHIMU
BEpILMH Ipada 1 XpOMaTUYECKUM YnCIOM. ['unoresa 4 Kpacox.

Tema 4. OnTuMu3alMOHHBIE 33]1a4X Ha Tpadax. [IBy10ybHbIE rpadbl, TApOCOYETAHNUS.

dopma npoBeIeH!s — pelIeHne TUITOBBIX 3aj1au s 3aKpervieHns 1 popMupoBaHUs 3HaHUH,
YMEHUM, HaBBIKOB.

Ipumepnsie 3a0auu 011 pewieHus 8 ayOumopuu.

1. Ha npunaraeMoM pHCyHKE IIOKa3aHa TpPAHCIOPTHAs CE€Th, COCTOSIAs U3 5 TOpOJOB
(paccTosiHMA MeEXAy TopoJaMU=BEpIIMHAMHM CEeTH TpUBEAECHb Ha Jyrax cetu) Haiitu
KpaT4allIne pacCTOSHUS OT ropojia 1 10 Bcex OCTalbHbIX 4-X TOPOOB.

2. Ha npuBeIECHHOM PUCYHKE CETH MOCTPOUTHh MaKCUMAaJIbHBIN MOTOK.

3. Bomurens ezmut u3 goma (/) ma paborty (P) mo camoMy KOpPOTKOMY MapHIpyTy CpeIu
BO3MOXHBIX O MPHUBEICHHON Ha puc. cxembl Jopor. Ho mpu 3ToM ero yacrto mrpadyroT 3a
IPEBBIIIEHHE CKOPOCTH, TO3TOMY CaMbIM ONTHMAaJbHBIM MAapIIPYTOM SIBISI€TCSl HE CaMbli
KOPOTKHH, a camMblii KoMMepuecku Oe3omacHblii. Ha BTOpoil cxeme mpuBeneHbl BEPOSTHOCTH
coObiTust A= (ObITH omTpadoBaHHBIM Ha KakJoM ydactke goporu). Hapsasl ' UBB/I 3anumator
CBOMU TO3UIMH CIy4YailHBIM 00pa3oM, HE COTJacoBbIBasg MX APYyr ¢ Apyrom. IlocTpouts camblit
onTUMaNbHBIM MapmpyT ot /] go P.

Ilocmpoenue MuHuManvbHoU cemu.

4. Ha npunaraeMoM pHUCYHKE YKa3aHbl pacCTOSIHUS MEXIY MiiaTdhopMamMu, JOOBIBAIOIIMMHU ra3 B
OTKPBITOM MOpE, U MPUEMHBIM ITyHKTOM Ha Oepery. Ilnatdopma 1 —camas 6imskast k Gepery u
OCHAIlleHa HEOOXOAMMBIM Ui MEepPeKauyku ra3a OT JIPYrux miaaTtgopM K HEH U K NMPUEMHOMY
NYHKTY obopyznoBaHueM. Hy»XHO crnipoekTHpoBaTh ceTh TpyOONpOBOAOB MUHUMAIBHOM JJTMHBI,
coenuHsIONMEH TIaThopmy | 1 ocTanbHBIE MIATHOPMEI.

[IpeamonoxumM, 4YTO B MpeAbLAyIled 3aaade Bce MIaTGopMbl pa3dUThl HAa 2 TpyHIsl B
3aBHCUMOCTH OT JaBJICHHS T'a3a B CKBAKUHAX: K IpyMIe miat(opM ¢ BBICOKUM JaBlIEHHEM Tasa
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oTHOcsTCs 2,3,4 m 6 muatdhopmbl, a C HU3KUM JaBjiIeHHEM rasza -5,7,8,9. M3-3a pa3Huibl B
JIABJICHUH Ta30MpPOBOJBI OT IUIAT(OPM pa3HBIX T'PYII HENb3sl COCIUHATH MEXIy COOOW, HO
MOYKHO IPUCOEIUHATh UX K Iu1aTtdopme 1. [locTpouTh MUHUMANIBHYIO CETh ra30MPOBOIOB.
5.0cBoeHME aNropUT™Ma MOMCKA KpaTyalIiero myTH.

PaccMmoTpeTs 3a1aun pacnpeeneHus pecypcoB, IOUMCK KpaTyaiiux MapmpyToB. [IpakTuyeckas
3aJa4a O TMOCTPOCHHMHM MAaKCHUMAalbHOIO TOTOKa He(TH MEXAy HMCTOYHHKAMH HePTH U
HedTeneperonHeIMu 3aBogaMu. Ilepexon k MaTemaTuueckoil Mozenu 3Toi 3amauu. Paspessl u
UX TPOITYCKHBIE CIIOCOOHOCTH B CETH. ANTOPUTM TOCTPOCHHUS MAaKCHUMAJIBHOTO TOTOKA B CETH.
OO0cynnuTh OCHOBBI CETEBOIO IUIAHUPOBAHMSL.

6.buHapHble OTHOIIEHUS TOPSKA M UX HpEACTaBiIeHHE B momoulb rpado. MakopuTapHbIi
rpa¢. 3agaun rojoCOBaHMUs U MakopuTapHble rpadbl — nIpUMepbl. Y CTOMUMBOCTh Ha rpade u
sanpo rpada. [Ipumepsr. DyHKIHS BEIOOPA — TPUMEPHI.

Konmponvhuvie éonpocur:

1.Jlate onpeneneHue paspesa B rpade U IpomyckHoOW crnocoOHocTH paspe3a. ChopmynnpoBaTh
teopema Oopaa-dDankepcona.

2. Ha mpuBeneHHOM Bamu nmpuMepe MpoOBECTH alrOpUTM IMOCTPOSHHSI MUHUMAJILHOTO OCTOBHOTO
Jiepesa.
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Mpunoxenus

Ilpunooicenue 1
AHHOTALNUSA AUCHOUTIJIINHBI

Hucuumumna «Teopus rpadoB» peanusyercs Ha QaxkyiabTeTe HHPOPMAIIMOHHBIX CUCTEM U
6e3omacHocTH Kadeapoil pyHnaMeHTaIbHON U IPUKIIAJAHON MAaTEMATUKH.

Llens pucuumauHbl: (QopMupoBaHHEe 0a30BBIX NPEACTABICHUH B TeOpuH TpadoB U
BO3MOKHOCTH TAKOBBIX [UI IPUMEHEHHUS K Pa3HbIM TUIIAM IIPUKJIAJHBIX 33/1a4.

3agaun: obecreueHHe MOATOTOBKM OyayIIuX MpOo(ecCHOHANIOB K PEIICHUI0 CTaHAAPTHBIX
3ajia4 Teopuu rpados U cereil.

JucuumvHa HarpaBieHa Ha GOPMUPOBAHUE CIETYIOIUX KOMIIETECHIIHIA:

OIIK-2. CrocobeHn 000CHOBaHHO BBIOMpaTh, JOpadaThIBaTh U MPUMEHSTH JJIs PEIICHUS
UCCIIEIOBATEIbCKUX M MPOCKTHBIX 33]a4 MaTeMaTHYeCKHUE METOJIbl U MOJENIH, OCYIIECTBIATH
IPOBEPKY aJIeKBaTHOCTU MOJEJeH, aHaIu3UpOBaTh pe3yJbTaTbl, OLICHWBAaTh HAJEKHOCTb U
Ka4ecTBO (DYHKIIMOHUPOBAHUS CHCTEM.

B pe3ynbrare 0CBOGHUS TUCLHUILIMHBI 00YYatOUiCs JOIKEH:
3namb: OCHOBHBIE XapaKTEPUCTUKU IpadoB; CHelMalbHble LENU W LMKIbl B rpade; MOHATHE
OCHOBHOTO JiepeBa B rpade; MeTO/Ibl OJICUeTa XpOMaTUUECKOI 0 uucia rpaga.

Ymemw: ctpouth rpad mo ero MaTpuiiaM CMEXHOCTH WM MaTpHUIle MHIUACHIMA W pemarh
o0paTHyI0 3a7ady; CTPOUTH LHMKIBI CIIEHUAILHOTO BUAA B Trpade; HAXOAUTh XPOMATHYECKOE
YHCII0 U XpOMaTHUYECKH MHOTOwIeH rpada.
Bnademw: amnmapatoM M MeETOJaMU TeOpHHM TIpadoB M KOMOMHATOPHKH JUI TI'PaMOTHOM
MaTeMaTHYeCKOM  IOCTAaHOBKM W  aHajM3a KOHKPETHBIX  3aJay, BO3HHUKAIOIIUX B
poQeCCUOHANBHON AEATEIbHOCTH.
[To nucuuIuIMHE NpexycMOTpeHa IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.
OOm1ast TPyA0EMKOCTh OCBOCHUS AUCITUTUIMHBI COCTABIISIET 4 3a4€THBIC CTUHHIIBI.
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Ipunoscenue 2

JUCT UBMEHEHUMIA
No | Texkcr akTyanuzaiuu uiau npuiaraeMeii kK PIT nokymenr, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K TUCTY U3MeHeHUH Ne2 22.06.20 13
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1. Crpykrypa gucuunjunsl (1.2 ais Haoopa 2020r.)

[Tpunoxenue K aucty usmeHeHuit Nel

OO6mas Tpy10€MKOCTh AUCIUIUIMHBI COCTaBIsAET 4 3.¢., 152 4., B TOM 4mcClie KOHTaKTHas paboTa
o0yyaromuxcs ¢ mnpernojaaBatesieM 56 4., IpoMeXyTouHasi aTTecTanus 18 4., caMmocTosiTebHas
pabota obyuaromuxcs 78 4.

Tabnuya 1

/11

Pazpen
JUCLUIUINHBI/ TEMBI

Cemectp

Bunst yaeOHOH paboThl

(B vacax)

KonrtakTHas

Jlexun

ITpakTuueckue
BaHATHS

[IpomexxyTouHast
aTTecTalus

CaMocTosTenpHas

pabota

®DOpMBI TEKYIIIETO KOHTPOJIS
yCIIeBaeMOCTH,
(hopMa IPOMEKYTOUHOH
aTTeCTaIlluH
(no cemecmpam)

Tema 1. bazoBbie
MaTeMaTHYeCKHe
TOHSTHSL.

OcHoBHBIE TUTIBI TPadOB
U CIIOCOOBI UX 3aJaHUs
(Matpurst u rpaden).
Omnepauuu Haj rpadamu,
nzomopdusm rpados

»

oo

N
N

Ormpoc
KontponbsHas pabora

Tema 2. JIBmKeHUE 110
rpady.

O6xoxp! rpada
(MapLIpyThI, IUKIIBL,
LIETH) U THUIIBI TpadoB,
00yCIIOBJICHHBIC UMU
(TaMHIIBTOHOBBI,
SIIIEPOBHI, UX CBOHCTBA).

18

KontponsHas padbora

Tema 3. Teopema
Kopnana. [IpaBunpHas
packpacka rpada. I'padsr
THTIA «JIEPEBO» («IeCy).

18

Konrponbhas pabota

Tema 4.
OnTuMH3anMOHHbIE
3a/1a4ym Ha Tpadax.
JBynonsHbIE TpadBbI,
MapoCcOYCTaHUSI.

20

KonrtponbHas pabota

DK3amMeH

18

HToroBast KOHTpOIbHAA paboTa

HTroro:

24

32

18

78

2. Obpa3oBartesnbHbIe TexHOJOTHH (K 1.4 Ha 2020r.)

B nepuoa BpeMEHHOTro NMPUOCTAHOBIECHHS MOCEIIEHHS O0YYarolMMHCS TOMEIECHUH U
tepputopun PITY ana opranmsanum ydeOHOro mpoliecca ¢ NPUMEHEHHEM AIIEKTPOHHOIO
o0yuyeHHs] W JAUCTAaHIMOHHBIX OOpPa30BaTENBHBIX TEXHOJIOTUH MOTYT OBITH HCIIOJIb30BaHbBI
cienyroue 00pa3oBaTesIbHbIE TEXHOJIOTHH:

— BUJIEO-JIEKIIUH,

- OHHafIH-JIeKHHH B PCKUMCE pCAJIbHOT'O BPEMCHH,
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— DJIEKTPOHHBIEC YUEOHUKHU, yueOHbIE TOCOOUS, HayYHbIe U3JaHUsI B SJIEKTPOHHOM BHJIE U
JOCTYTI K UHBIM 3JICKTPOHHBIM 00pa30BaTEIIbHBIM PeCypcam;

— CUCTEMBI JIJIs1 SJIEKTPOHHOI'O TECTUPOBAHUS;

— KOHCYJIbTALIUH C UCHOJIb30BAHUEM TEJIEKOMMYHHUKAIIMOHHBIX CPECTB.

3. [lepedyeHnb coBpeMeHHBbIX MpodeccuoHaJbHbIX 0a3 1aHHbIX (b/l) 1 nHpopManmoHHO-
cnpaBouHbix cuctem (MCC) (k m. 6.2 na 2020r.)
Tabnuya 2

Ne HaumenoBanue
n/n

1 | MexnayHnapoanbie pedepaTuBHbIE HayKoMeTpuueckue b/, mocTymHblie B pamkax
HaoHaILHOM noanucku B 2020 T.

Web of Science

Scopus

2 | Ilpodeccunonanbubie MOMTHOTEKCTOBBIE B/, JOCTymNHbBIE B paMKax HAIlMOHATBHON
noamucku B 2020 1.

Kypuansr Cambridge University Press

SAGE Journals

XKypuansr Taylor and Francis

3 | KomnbroTepHbie CipaBOYHBIE TPABOBBIE CUCTEMBI
Koncynbrant [Tntoc,
I"apanT

4. Tlepeuenn nporpammuoro odecnevenus (ITO) (x n.7 na 2020r.)

Tabnuya 3
Ne Haumenosanue I10 IIpouzBoautens| Cnocol pacnpocTpaHeHUs
n/m (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
3 Zoom Zoom JIUIEH3UOHHOE




