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1. [HosicHUTEAbLHAA 3aAMNCKA

1.1. lean u 3agau JAUCHUILIHHDI

Lenv oucyunaunsi: hopmMupoBaHre 0a30BBIX MPEICTABICHUN B TEOPUU IPadoB U BOZMOKHOCTH
TaKOBBIX JJISI MPUMEHEHHUSI K Pa3HBIM THIIAM MPUKIAIHBIX 3a71a4.

3adauu oucyunaunsl: obecrieueHue NOAroTOBKU OyAyIINX MPO(eCcCHOHATOB K PEIIEHUIO CTaHAAPTHBIX
3a71a4 Teopuu rpadoB U ceTeil.

1.2. Ilepevyens MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS IO TUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMU JA0CTHKEHUs KOMIIeTeHIN i

Komnerenuus
(Ko ¥ HaMMEHOBaHHUE)

NuaukaTopbl KOMIETEeHIUI
(Ko 1 HAaUMEHOBAHHE)

Pe3yabTaThl 00yyeHus

OIIK-2. Criocoben
000CHOBaHHO BHIOWPATB,
opabaThIBaTh U
NPUMEHSATH JUTS PELICHUS
HCCIIEI0BATENbCKUX U
MPOEKTHBIX 3a1a4
MaTeMaTHYeCKHE METOIbI
U MOJEJH, OCYLIECTBIATh
MIPOBEPKY a7eKBaTHOCTH
MOJEJIEH, aHAIU3UPOBATh
pe3ybTaThl, OLICHUBATh
HaJISKHOCTh M Ka4eCTBO
(hyHKITMOHUPOBAHMS
cucTeM

OIIK-2.1. Ompenenser u
AQHAIN3UPYET CyNIeCTBEHHbIC
3NIeMEHTHI HH()OPMAITOHHBIX
CHCTEM.

3namv: OCHOBHBIE XapaKTEPUCTUKU Tpados;
CIeIMaJIbHbIC e U IUKJIBI B rpade; MmoHsATHe
OCHOBHOTO JiepeBa B rpade; MeToabl MoacdeTa
XPOMAaTHYECKOT0 yucia rpada.

Ymems: crtpouth rpad mo ero marpuuam
CMEXHOCTH WIM MaTpHlLle WHIMACHIUN W
pemarb OOpaTHYIO 3a/ady; CTPOUTH IHKJIbI

CHEHUMAIBHOTO BHIAa B Tpade; HaXOIUTh
XPOMATHYECKOE YHCIO U XPOMATHUUCCKHH
MHOTOWIEH Tpada.

Braoemy: anmapatoM u MeTOIAMH  TEOPHU
rpaoB ¥ KOMOWHATOPUKH [UIS TPAMOTHOM
MaTeMaTHYeCKOl  TOCTAHOBKM ¥ aHaNW3a
KOHKPCTHBIX 3ajgay, BO3HHUKAOIIUX B

poheCcCHOHAILHON EeITEILHOCTH.

OIIK-2.2. OcymecTBiser
MTOMCK ¥ IPUMEHSIET
nporpaMMHoe obecrieueHrne
JUTSI TIPOBEICHHSI
BBIYMCIIUTEIBHBIX
9KCIIEPUMEHTOB.

3namvb: OCHOBHBIE XapaKTEPHUCTHUKH Tpados;
CHeLuagbHbIe LENH U LUKIbL B rpade; noHsATHE
OCHOBHOTO JiepeBa B rpade; METOABI MoJIcueTa
XpOMaTHYECKOTo 4ncia rpaga.

Ymems: ctpouth rpad mo ero marpuuam
CMEXHOCTH WM MAaTpulle WHIHWICHIUA WU
pemiatb 0OpaTHYIO 3aJady; CTPOUTH IHKJIBI

CIEIMAIbHOTO BHAAa B rpade; HaXOIUTh
XpOMAaTHYECKOE YHUCIO W XPOMATHYECKUI
MHOTO4ICH rpada.

Braoems: anmapaToM W METOJAMH TEOPHU

rpagoB W KOMOMHATOPHUKH [UIi T'PaMOTHOH
MaTeMaTH4ecKOoW TIOCTAaHOBKM ¥  aHaln3a
KOHKPETHBIX 3ajad, BO3HUKAIOIINX B
IpoQecCHOHATbHON AEATEILHOCTH.

1.3. MecTo iucuMnJIMHbI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

1.3. MecTo JUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMBbl

Huctunnuna «MeTonbl U adropuTMbl Teopuu TpadoB» OTHOCUTCSA K 00s3aTeNbHOM yacTH OJ0Ka
JUCLHUIUIMH y4eOHOTo IUIaHa.
st ocBOeHMSI TUCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BIaJC€HUA, CHOPMUPOBAHHBIE B XOE
W3YYCHHS CIEAYIOIMUX AUCHUILINH (Moaynei): «MaremaTudeckuii aHanusy, «JIuHeitHas anreOpay,
«AHanuTHYECKast TEOMETPUS.




B pe3ynbpTare 0cBOSHUS IUCIUILIMHBI (POPMHUPYIOTCS 3HAHUS, YMEHUS U BJIAJICHUS, HEOOXOIUMBIE IS
W3y4YeHUs CIEAYIOIMX IUCHUIUIMH: «Martematudeckas teopus urpy», «lccienoBanue omnepanuin,
«Metoapl onTuMu3anuny, « Teopus CUCTEM U CUCTEMHBIN aHAIU3Y.

2. CTpyKTYypa IMCHUILIHHBI
OO6m1ast TpyA0EMKOCTh TUCIMIUIMHBI COCTABISIET 4 3.€., 144 akaJeMUYeCcKUX Jaca.

CTpyKTypa IMcUMIIMHBI 1JIs1 04HOH GopMbl 00yUeHus:

OO0bemM jauciUMIIUHBL B (popMe KOHTAKTHOM paboThl OOydaromMXCsl C MeJarorn4ecKuMu
paboTHUKaMU M (WJIK) JHUIAMM, TPUBIEKAaEMbIMH K peaju3aluu o0pa3oBaTelbHON MpOrpamMmbl Ha
UHBIX YCIOBHSIX, TP MTPOBEACHNN YUEOHBIX 3aHATUI:

Cemectp | Tum yueOHBIX 3aHATHIA KonuuectBo
4acoB
4 Jlexkuuu 24
4 IIpakTHyeckue 3aHsATHS 32
Bcero: 56

OOBeM TUCIUIUTMHEL B (hOpME CaMOCTOSTEIbHON pabOThI 00YJAIOIINXCS COCTABIISET 88
aKaJIeMHUYECKUX YaCOB.

3. Conepxxanme M CHUILTTHHBI

Tema 1. bazoBble MmaTemaTnuyeckne NOHATHSA. OCHOBHbIE TUNBI I'PadoB U crOcoObI UX 3aJaHUs
(MmaTpuusbl u rpadgsl). Onepauun Hag rpagpamu, uzomoppusm rpagdos.

Omnepanuu HaJ MHOKECTBaMHU U MX CBOICTBa. [lekapToBO MpOU3BECHIE MHOKECTB.

Marpuipl, XxapakTepusyromye OWHapHbIE OTHOIICHWS. BUHapHbIE OTHOIIECHWS SKBHUBAJICHTHOCTH WU
nopsiaka. MaTpulibl, cBsi3aHHBIE ¢ rpadamu; MaTpulla CMEXKHOCTH, MHIIMIEHTHOCTH, PACCTOSHHIA,
Kupxrocga, cBI3HOCTH (OCTH)KUMOCTH) M UX CBSI3b C MAaTPUIIAMUA OMHAPHOTO OTHOIICHHMS, 33/Af0IIETr0
rpad. Onepauuu Hajx rpadamMu: omepanuu yaaneHus pedpa, BBeAeHUs pedpa, yJaleHUs BEpIIUHBI,
BBEJICHUSI BEPIIMHBI B peOpo; omepamus oObequHeHHs rpados, nornonHeHus rpados. M3omopdusm
rpados.

Tema 2. /IBn:kenue no rpagy. O0xoasl rpaga (MapmpyThl, HUKJIbI, HelIH) U TUIBI TPagoB,
00ycJI0BJIeHHbIEe MMM (TAaMHJIbTOHOBBI, 3HJ1ePOBbI, HX CBOHCTBA).

Onpenenenre MapuIpyTa, HUKINYECKOTO MapuIpyTa, AJIMHbBI MapLIpyTa, HENu, TPOCTON LEnH, [IUKJIA,
pocToro nukia B Heoprpage. Teopema o cBsi3u MapipyTa 1 npoctoil uenu. Teopemsl 0 cBA3U
MaTpULbl CMEXHOCTU U YKCIIa MAPUIPYTOB ONpeaeaeHHON JIuHBL. [1yTh, KOHTYp, TOHATHE
JOCTHXKAMOCTH B oprpade.

[TonsTue cBs3HOTO Heoprpada cBsa3HOro oprpada, CuIbHO cBsA3HOTO oprpada. Teopemsl o
NpeJCTaBIeHUU Tpada B BUe 00bEIUHEHHS HENIEPECEKAIOIINXCS CBA3HBIX KOMIIOHEHT. PaccTosHne
MeX1y BepimHaMu. MaTpHIIbl CBSI3HOCTH, JTOCTHKUMOCTH, KOHTPAOCTIKUMOCTH. [{uameTp rpada.
[{uk, SWIepoB UK, SHIepOBa MeTlb, diiepoB rpad.

Ycnoue siinepoBoctr rpada, mynbturpada. Anroputm diepu mocTpoeHUs dIIEPOBOI 1IETH.
Omnpenenenne rTaMIIIbTOHOBA [IUKJIA, TAMUIIBTOHOBOM LIE€MH, FTaMUIIBTOHOBA Tpada.

Tema 3. Teopema Kopaana. [IpaBniabHas packpacka rpaga. I'padsl THIA «1epeBo» («iec»).
[Tonsitue xopaanoBoit kpuoil. dopmynuposka Teopemsl XKopaana. OnpeneneHue miIockoro u
mianapHoro rpada. 3agada o Tpex Konoauax u tpex gomax. I'padur Ks u K3,3 HE SIBJISIOTCS

wianapHeiMU. Teopema [lonTpsaruna-Kypatosckoro (hopmynupoka). Teopema Ditnepa. [lomHbrit
rpad. ['pad-«aepeBo», rpad — «iecy.



Tema 4. OnTuMHu3anMoHHbIE 321244 Ha rpagax. JIByaosbHbIe rpadbl, napocoyeTaHus.
AJNTrOpUTM MOCTPOEHHSI MUHUMAJIBHOI'O OCTOBHOTO JiepeBa B rpade.

[TocTaHoBKa 3a7a4M O MOUCKE KpaTYalIIero myTH B rpade U ee perieHue.

ITocTaHOBKa 3ajaun O HAXOKICHUH MaKCUMaJIbHOI'O MIOTOKA B Tpade U ee peleHue.
MeTobl ceTeBOro IiaHupoBaHus. J[By1obHbIE Tpadbl, HX CBOHCTBA, MAPOCOYETAHHMS.
3a1auu roJIOCOBaHMS U MX MPEACTABICHUS IPU IOMOLIH I'padoB.

4. O0pa3oBaTeJibHbIE TEXHOJIOTUN

Jlnst mpoBeeHUst 3aHAmMULL 1IeKYUOHHO20 Muna 1o TUCIHUILINHE TTPUMEHSIOTCS TaKue 00pa3oBaTeIbHBIC
TEXHOJOTHM KakK TPaAUUMOHHAs JEKIUS, JICKUUA-BU3YAJIU3aLUUsl ¢ MPUMEHEHUEM CIIANA-IIPOEKTOPA.
s mpoBeAeHUsT npakmuyeckux 3aHsamull UCTIOIb3YIOTCS TaKkue 00pa3oBaTelIbHbIE TEXHOJIOTHH KakK:
pelIeHre TUTOBBIX 3a/1a4 JUIs 3aKPeTUIeHUsT U (POPMUPOBAHUS 3HAHUH, YMEHUH, HABBIKOB.

B pamkax camocmosmenvroii pabomvl CTyIEHTOB TPOBOIUTCS KOHCYJIBTUPOBAHHE W IPOBEPKA
JIOMAIIIHKUX 3aJaHUI MOCPEICTBOM JIEKTPOHHOM MOYTHI.

B nepuon BpeMEHHOro MPUOCTAHOBJICHHUS TMOCEIHICHHS OOYyYaroUUMUCA TOMEIIEHUNH U
tepputopuun PITY st opranuzanuu yueOHOro npoiiecca ¢ IpUMEHEHHEM 3JIEKTPOHHOTO 00y4YeHHS 1
JTUCTAHIIMOHHBIX ~ O0pa30BATENBHBIX TEXHOJIOTHA MOTYT OBITh  HCIOJB30BAHBI  CIICAYIOIIHNE
o0pa3oBaTelibHbIe TEXHOJIOTHH:

— BUJICO-JICKIIUH;

— OHJIAIH-JIEKIIUU B PEKHMME PEaIbHOTO BPEMEHU;

— DJIGKTPOHHBIC YUCOHHUKH, YUeOHbIC TTOCOOUS, HAyYHbIC U3/aHUS B JICKTPOHHOM BHUJIC U JOCTYI
K MHBIM 3JIEKTPOHHBIM 00pa30BaTelIbHBIM pecypcam;

— CHUCTEMBI JIJIs 3JIEKTPOHHOT'O TECTUPOBAHUS,

— KOHCYJIbTAIIMH C UCTIOJIb30BAHUEM TEJIEKOMMYHUKAIIHOHHBIX CPE/ICTB.

5. OueHka miIaHupyeMbIX pe3yJbTATOB 00y4eHUs

5.1 Cucrema oueHUBaHUSA
®DopMa KOHTPOJIsI Makc. KOJIn4ecTBO 6aJ1J10B
3a oany padory Bcero
Texymuii KOHTPOJIb:

- KOHTpOJIbHas paboTa (TeMsl 1- 4) 15 6annoB 60 6ammoB
[IpoMmesxyTouHas aTTecTanus — YK3aMEH 40 GamioB
(MToropast KOHTpOJIbHAsI pab0oTa)

HToro 3a cemecTp 100 6amioB

[TonmyuyeHHBI COBOKYNHBIN PE3yNbTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO LKAy OLICHOK U B
IIKaty oneHok EBpormeiickoil cucreMsl mepeHoca u HakoruieHus kpenutos (European Credit Transfer
System; naniee — ECTS) B COOTBETCTBHU C TaOJIUIICH:

[Ikama
100-6amnpHas mkana | TpaguunoHHas mkana ECTS
95 —-100 A
23 04 OTJIMIHO B
68 — 82 XOPOIIO 3a4TCHO C
56 — 67 D
5055 YIOBJIETBOPUTEIIHEHO E
20-49 HEYIOBJIETBOPUTEIBLHO HE 3a4TEHO FX




10-19 | | F

5.2 KpnTeppm BbICTABJICHUA OLICHKH IO JUCHUIIJIUHE

Bamasl/ | Ouenka mo KpuTtepnu oueHKH pe3yJbTaTOB 00y4eHUs M0 AUCHUTIMHE

HIkaga | guCHUIIIMHE
ECTS

100-83/ OTJINYHO BricTaBnsercs 00y4aromeMycsi, eCIIi OH TITyOOKO B IMIPOYHO YCBOWII TEOPETUICCKUH U
AB MIPAKTUICCKUN MatepHai, MOKET POJAEMOHCTPHPOBATH TO HA 3AHATHAX U B XO/le
MIPOMEKYTOUHON aTTECTAIIHNH.

OO0yJaromiicss NCUEPITBIBAIOIIE U JIOTHIESCKH CTPOMHO U3JIaraeT yueOHbIH MaTepHal,
yMeeT yBS3BIBaTh TEOPHIO C IPAKTUKOM, CIIPABIISICTCS C PEIICHUEM 3a1a4
po¢heCCHOHATBFHOI HANIPAaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, PABHUIIEHO
00OCHOBBIBAET PUHSTHIE PELICHUSL.

CB00OOIHO OPUEHTUPYETCS B yueOHOM U MPo(heCcCHOHATBLHON JInTepaType.

OreHKa 10 JUCHUIUIMHE BBICTABIIAIOTCS 00ydaromeMycs ¢ y4ToM pe3yIbTaToB
TeKyIlel U MPOMEKYyTOUHON aTTeCTalluu.

KomrmereHiuu, 3akperui€HHbIE 3a TUCIUILIMHON, C(hOPMHUPOBAHBI HA YPOBHE —
«BBICOKUNY.

82-68/ XOPOIIIO BeicraBnsiercst oOydaromieMycsi, €CJid OH 3HAaeT TEOPETUUECKUH 1 MPAKTHYECKUI
C MaTepuall, FPaMOTHO U M0 CYIIECTBY U3/1araeT €ro Ha 3aHITUSAX U B XOJI€
MIPOMEKYTOYHOM aTTECTALNH, HE NOIYCKas CYILIECTBEHHBIX HETOUHOCTEH.
OOyuaromuics MPaBWIBHO IPUMEHSIET TEOPETHUECKNE TTOJI0KEHHS IPH PELICHUH
MIPAaKTHYECKHX 33134 MPO(eCCHOHANBHON HAPaBICHHOCTH PA3HOTO YPOBHSA
CJIO’KHOCTH, BIaJ€€T HEOOXOUMBIMH ISl 3TOTO HAaBBIKAMH U IIPUEMaMH.
JlocTaTo4HO XOPOIIO OPUEHTHPYETCS B yueOHOH 1 NpodecCHOHANIBHOI TuTeparype.
Or1eHKa 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00ydaromeMycs ¢ y4TOM pe3yIbTaToB
TEKYLIEH U IPOMEKYTOUYHOH aTTeCTalUU.

Kommnereniyu, 3aKperyiéHHbIC 33 TUCIUILIHHOMN, COPMHUPOBAHBI HA YPOBHE —
«XOPOILHUNY.

67-50/ yIOBJIETBO- BricraBnsiercs: oOyyaroeMycsi, €Clii OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHUECKUH 1
MIPaKTHYECKUH MaTepHal, JIOMyCKaeT OTAENbHbIC OIIMOKH MPH €To U3JI0KEHNUH Ha
3aHATUAX U B XOJI€ IPOMEKYTOUHON aTTECTALUU.

OOyuaronuics: UCHBITHIBAET ONPECIEHHBIC 3aTPy THEHUS B IPHMEHEHUH
TEOPETHUECKUX MOJOKEHUHN NPH PEIICHUHN NMPAKTUYECKHX 3a1a4 MPoecCHOHATBHON
HaINpaBIEHHOCTH CTAaHIAPTHOTO YPOBHSI CIIOKHOCTH, BIaJ€E€T HEOOXOIUMBIMH ISt
3TOro 6a30BBIMH HABBIKAMH W IIPHEMAaMU.

JleMOHCTpHpPYET AOCTATOUHBIN yPOBEHb 3HAHUS YU€OHO! JINTEPATYPHI M0 AUCIUTUINHE.
OrieHKa 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00ydaromeMycs ¢ y46TOM pe3yIbTaToB
TEKYLIEH U IPOMEXKYTOUYHOH aTTeCTalUU.

Kommnereniyu, 3aKperyiéHHbIC 33 UCIUILIHHOM, COPMHUPOBAHBI HA YPOBHE —
«JIOCTaTOYHBIHY.

D.,E PUTEIBHO

49-0/ HEYJIOBJIET- BricraBnsiercst oOyuaronieMycsi, €Clid OH He 3HaeT Ha 0a30BOM ypOBHE TEOPETHYECKUI
U TIPaKTUYECKUI MaTepHall, TOIycKaeT rpyOble OMMOKH ITPH €T0 M3JI0KEHUH Ha
3aHATUAX U B XOJI€ MPOMEKYTOUHON aTTECTALUU.

OOyuaromuicst CIBITHIBAET CEPhE3HBIC 3aTPYAHEHHS B IPUMEHEHHH TEOPETHUECKIX
TIOJIOKEHHUH TIPH PEIICHUH TPAKTUIECKHUX 3a/1a4 MPOoecCHOHATIBHON HAIIPaBIEHHOCTH
CTaHAAPTHOTO YPOBHS CIOXKHOCTH, HE BJIAIe€T HEOOXOANMBIMH TSl STOTO HaBbIKAMU H
npuémMamu.

JleMoHCTpHpYeET (hparMeHTapHBIC 3HAHUS YIEOHOM TUTEPATypPBI 110 AUCIUILUINHE.
O1eHKa 110 JUCIUIUIMHE BBICTABILIFOTCS 00yJaromeMycs ¢ y4éToM pe3yIbTaToB
TEKYLIEH U IPOMEXKYTOYHOH aTTeCTalUU.

KomnereHIu Ha ypoBHE «JI0OCTaTOYHBINY, 3aKpeIUIEHHBIC 32 TUCIUIUIMHON, He
chopMHpOBaHEL.

F,FX BOPUTEIBHO

5.3 OmuneHouHble cpeacTBa (MaTrepuasbl) ISl TeKYIIero KOHTPOJIS YCIeBAeMOCTH,
MPOMEKYTOYHOH ATTeCTAIUM 00y4AIOUIUXCS 10 JUCHUIINHE

Texkymuii KOHTPOJIb



Ipumepnutii eapuanm KOHmMpobHOU padomost no meme 1:

1. Hapucosats rpad Ilerepcena.
2. TToctpouTk rpadbl, KOTOPBIE OMUCHIBAIOTCS CICIYIONUMH MaTPUIIAMH WHITHICHTHOCTH

d 01001006 a@ 011000 06
QO 1010010 & 100001 0%
C)¢0 1 1 01 00 15D)go 1 1 01 00 0=
001 1000 0010101
% 00001 1 1z & 000 1 1 0 0g

3. Joka3aTh, yTO B J000M Irpade YMcI0 HEYETHBIX BEPIINH YETHO.

IpumepHnutit apuanm KOHmMpPOALHOU padomol no meme 2:

1. ChopmynupoBath ycinoBue 3uinepoBocTH rpada, MynsTurpada, anroputm drnepu mocTpoeHUs
SUIIEPOBOM LETIH.

2. laTb omnpeaeneHre raMuabTOHOBA IIUKIIA, TAaMIJIBTOHOBOM IIeTIH, TaMIIIbTOHOBA rpada. KakoBbl
yCJIOBHS TaMIJIBTOHOBOCTH rpada? [IpuBectu Tpu nmpumepa.

3. IlocTpouts rpad ¢ 6 BepiImHAMU, KOTOPBI UMEET SMIEPOB LUK, HO HE UMEET raMIJIbTOHOBA
LUKJIA.

4. Ins cBA3HOTO rpada Torna u ToJbKO TOTa CyIECTBYET Lielb

u3 V; B V; , conepiamias Bce ero pebpa B TOYHOCTH 110 OJTHOMY pasy, Korja

stu V ; , V ; -eIMHCTBEHHBIC B TOM rpadye BEpIIMHBI HEUECTHOI CTEIICHHN.

Hapucosats rpadsl, apistomyecs npocteiMu nenssmu - P, , P, P, , P,

2

rae ¥ -mpocras LeMb ¢ K BEPIINHAMU.

5. Haiinure nmkier aimanst 5,6,8,9 B rpade [lerepcena.

Ilpumepnulii 6apuanm KOHMpPOILHOU padomsl no meme 3:

1.Onpenenenue iockoro u mianapHoro rpada. [Ipusectr mo Tpu nmpumepa Takux rpados.
2.CdopmynupoBaTh 3a/1a4a O TPEX KOJOIAX U TPEX JOMaxX.

3.ChopmynupoBaTh OHITHE CBA3HOTO Heoprpada cBsizHOTO oprpada, CUIBLHO CBI3HOTO oprpada.
[TpuBecTu o Tpu nmpumMepa Takux rpagos. ChopMyTHupoBaTh TEOPEMBI O MPEACTaBICHUH rpada B
BUJIE O0bEIMHEHUS HETIEPECEKAIOIINXCSI CBSI3HBIX KOMIOHEHT. 4.Martpuna cBI3HOCTH, JOCTUKUMOCTH:
JIaTh OTIpeJIeIeHne, IPUBECTH T10 JIBa IpUMepa rpada U ero MaTpUIbl CBA3HOCTU WU TIOCTUKHUMOCTH.

5.Hapucosats rpagpet K |, K ,, K ;, K,

Ilpumepnulii 6apuanm KOHmMpPOILHOU padomsl no meme 4:

1.IlpuBectn mpumep rpada-ceTu u onucaTh anroputM Dioiiaa, MO3BOJSIFONTUN HAXOIUTh KpaTyanime
MyTH MEXY JIFOOBIMH IBYMSI Y3JIaMHU CETH.

2. Jlate onpenenenus neyaoiasHoro rpada. Chopmymnuposats Teopemy Kenura o nmpusnake
JIBYI0JIBHOTO Tpada.

3.Jlokaxkute, 4TO B TIOOOM HEMyCTOM PETYJISPHOM JABYIOJEHOM Ipade YUCIIO BEPIIUH B 00EHX JOJIX

OJIHO U TO XK€.
2

. n
4. JlokakuTe, 4TO 1 - BEPIIMHHBIN rpad, yrcino pedep B KOTOPOM OOJIbIIIE, quT, HE SIBJIsSIeTCS

JIBYIOJIbHBIM.



5. JlokaxkuTe, 4TO KaXXJ10€ AEPEBO ABJISIETCS ABYAOIbHBIM TpadoM. Kakue nonHsie AByA0IbHbIE
rpadbl SBISIFOTCS 1epeBbIMU?

IIpome:xxyTOoYHasi aTTecTalus (IK3aMeH)
Bapuanm umozo6oii konmponwvhoit pabomui:

1. Omnwmcarh MaTpuIbl, CBA3aHHBIE ¢ rpad)aMy; MaTpUIda CMEKHOCTH, MHIUICHTHOCTH, PACCTOSHMUIA,
Kupxroda, cBI3HOCTH (IOCTHXXHMMOCTH) U MX CBS3b C MATPULIAMH OMHAPHOTO OTHOILECHUS, 3a/1a0IIETO
rpad.
2. Jlanel moxectBa W :{a,b,c,d,e, i, £ h,m, p,q,u,v,0,2,4,6,8,10,12,14* A a,b,g,L,X,S, D}, U €ro
[IOIMHOK€ECTBA

B ={c,a,d,n, p,q,0,2,10,14,%,L, D}, U =le,a,d,i, p,v,10,2,12.*,a,b,X,D].
C =la,d,i, p,h,0,2,12,14* A b,L,S,D}

Brinucate MHOXKECTBA: UQB,E, CCBCU, CE B, U\(BCC), BEC.

3. 3agan Heoprpad, y KOTOPOro MHOKECTBO BEpIIHH A :{al ,Ay,ds,d,, as} u MHOKECTBO pedep

N Z{m, S My My, 1y, M ,m6}. Matpuna CMEKHOCTH UMEET BUJ

el 110034 @ 1 110 08
€1 01002 0 1000 1:
€1 101 0 :, MaTpUIAa MHIMACHTHOCTH TakoBa:$0 0 1 1 0 1::
800101—5 ¢0 00 1 1 0=
€000 1 04 €0 0 0 0 1 0g

Hapucosats rpad, onpesenauTs CTeNeH! BepIIrH. SBnsercs U 3ToT rpad
sinepoBbM? ['aMIUIIBTOHOBBIM?
4. JlokaxkuTe, 4TO KaKJO€ JAEpPEeBO SBISETCS JABYAONbHBIM rpadoM. Kakue mosiHble IBYIOJIbHBIE
rpadbl SBISIFOTCS 1€pEBbAMU?
5. Toctpouts rpad ¢ 6 BepuIMHaMu, KOTOPBI
1) umeeT raMuIIbTOHOB LIMKJI, HO HE UMEET 3iIepoBa LIUKJIA.
2) UMeeT >1IepoB LUK, HO HE UMEeT raMIJIbTOHOBA LIUKJIA.

6. YueOHO-MeTOAUYecKOe U MHPOPMAIUOHHOE o0ecriedeHne TN CIUTITUHbI
6.1 Cnucox HCTOYHHUKOB M JINTEPATYPbl

Jlureparypa

OcnosHas

1. Cynornaros C. B. DneMeHTBI JUCKPETHOW MaTeMaTHKu: yueOHuK. - M.: Madpa-M, 2003. - 279 c.
2. AkumoB O. E. JluckpeTHas MaTeMaTHKa: JIOTuka, rpynimsl, Tpadst / O. E. Akumos. - U3a. 2-e, nom. -
M.: JIab. 6a30BbIX 3Hanui, 2003. - 376 c.

3. AneckepoB @. T. bunapHblie oTHOIIEHUS, Tpadbl U KOJJICKTUBHBIC PEIICHUs: yueOHOe ToCcoOue st
CTYJICHTOB, 00yJarouuxcs no HarpasiieHusM "DxoHomuka", "Menemxkment", "busnec-
uHpopmaruka", "['ocyrapcTBeHHOE 1 MyHUIIUNIAIbHOE ypaBieHue" u cnenuanbuoctu "Jlorucruka" /
®. T. Aneckepos, J. JI. Xabuna, JI. A. llIBapu. - U3n. 2-e, nepepad. u gom. - Mocksa : ®u3Matiur,
2017.-341c.

4. Knexosxun, I'. A. Teomerpudeckas Teopus rpados : yueOHOe mocodue aJist By30B /

I'. A. KnekoBkuH, JI. II. Konnosa, B. B. KonnoB. — 2-e u3a., ucnp. u gon. — Mocksa :
WznatenscrBo FOpaiit, 2023. — 240 ¢. — (Briciee obpazoBanue). — ISBN 978-5-534-04812-4. —
Texkcr : anexTpoHHsIi // O6pa3oBarenbHas miatdopma FOpaiit [caiiT]. — URL:
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5. Usanos, b. H. JluckpeTHas MaTeMaTHKa U Teopus rpados : yueOHoe mocodue st By30B /

b. H. UBanoB. — Mockga : U3narensctBo FOpaiit, 2023. — 177 ¢. — (Briciee oOpa3zoBanue). —
ISBN 978-5-534-14470-3. — TekcT : anekTpoHHbIH // O6pa3zoBaTtenbHast miatdopma FOpait [caiir].
— URL: https://urait.ru/bcode/520078 (mata obpamenus: 06.06.2023).

6. KnnekoBkuH, I'. A. T'eomerpuueckas Teopus rpados : yuebHoe mocodue st By30B /

I'. A. KnekoBkuH, JI. II. Konnosa, B. B. KonnoB. — 2-e u3a., ucnp. u ngon. — Mockaa :
WznatenbctBo FOpaiit, 2024. — 240 c¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-04812-4. —
Tekcr : anextponHsii / OOpa3zoBarenbHas miatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/539439 (nara obpamenus: 01.04.2024).

7. UBanos, b. H. [{uckperHas marematuka u Teopus rpadoB : yueOHOE mocoOue st By30B /

b. H. VIBanoB. — Mockaa : M3garensctBo FOpaiit, 2024. — 177 c. — (Bricuiee oOpa3oBaHue). —
ISBN 978-5-534-14470-3. — Texkcrt : anexktpoHHbIi / ObpazoBarenbhas miatdopma FOpait [caiiT].
— URL: https://urait.ru/bcode/544302 (nara obpamenus: 01.04.2024).

JlononnumenvHnas

1. T'aBpunos I'.I1. 3anaun u ynpaxHenus no auckpetnoit matemaruke/ I'. I1. I'aBpuinos, A. A.
Camnoxenko. - M3x. 3-e, mepepad. - M.: @uszmarnur, 2009. - 416 c.

2. KnexoBkuH, I'. A. Teopus rpados. Cpena MaXIma : yuebHoe nocobue assi By30B /

I'. A. KnexoBkun. — 2-¢ u31. — MockBsa : U3parensctBo HOpaiit, 2023. — 133 ¢. — (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-10084-6. — Texkcr : anekrponHslii // OOpa3oBaTesbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514848 (nata obpamenus: 06.06.2023).

3. JluckpeTHas MaTeMaTHKa: MPUKIIAAHbIE 3a]Ja4l U CJIOKHOCTb aJITOPUTMOB : YUEOHHUK U IPAKTUKYM
s By30B / A. E. Annpees, A. A. bonoros, K. B. Konsana, A. b. ®posios. — 2-e u3 ., UCp. U JOI. —
Mocksa : U3narensctBo IOpaiit, 2023. — 317 c. — (Bsiciiee o6pazoBanue). — ISBN 978-5-534-
04246-7. — Texkct : anektpouHbIi // ObpazoBatenbHas miargopma KOpaiit [caiT]. —

URL: https://urait.ru/bcode/514434 (nata obpamenus: 06.06.2023).

4. JluckpeTHasi MaTeMaTHKa: PUKJIAHBIC 321491 U CJIOKHOCTh aJITOPUTMOB : YICOHHUK M MTPAKTUKYM
quisa By3oB / A. E. Aunpees, A. A. bonotos, K. B. Konsina, A. b. ®ponos. — 2-e u3n., ucnp. 1 J0m. —
Mocksa : M3natensctBo FOpaiit, 2026. — 317 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
04246-7. — TexkcT : anekTpoHHbIN // OOpa3oBaTenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/585404 (nara obpamenus: 21.02.2026).

5. IlneckynoB, M. A. IlpuknagHas MaTeMaTuKa. 3a1a4 CETEBOrO INIAHUPOBAHUS ;| YUEOHUK /IS
By30B / M. A. IlneckyHOB ; mox Hay4HOU penakiueit A. M. Koporkoro. — 2-e u3a. — Mocksa :
WznarensctBo FOpaiit, 2025. — 93 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-07645-5. —
Texkcr : anexTpoHHsI / O6pa3oBarensHas matdopma FOpaiit [caliT]. — URL:
https://urait.ru/bcode/564165 (nara obpamenus: 21.02.2026).

6.2 Tlepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEpHETY.
DnexTpoHHas OMOIMOTEKA TS BYy30B U CCY30B.- biblio-online.ru
HanmonanwsHas snextponnas 6ubnnoreka (HOb) www.rusneb.ru

ELibrary.ru Hay4nas snextponHas 6unbinoreka www.elibrary.ru

6.3 IlpodeccnonasibHbie 6a3bl JaHHBIX H MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Jloctym k mpodeccrHoHaNbHBIM 0a3aM MaHHBIX: https:/liber.rsuh.ru/ru/bases

WHpopmalinoHHbIE CLIPABOYHBIE CUCTEMBI:
1. Koucynbrant Ilnroc
2. Tapanr


https://urait.ru/bcode/520078
https://urait.ru/bcode/514848
https://urait.ru/bcode/514434
https://liber.rsuh.ru/ru/bases
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7. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI

Jns  obecrmeueHuss  JUCHUIUIMHBI  WCHOJB3yeTCsl  MaTepualbHO-TEXHUYEecKas  0aza
00pa30BaTeNIbHOTO YUPEXKICHUS: Y4YeOHbIE ayJAUTOPUH, OCHAIIEHHBIE IOCKOM, KOMIIBIOTEPOM WU
HOYTOYKOM, TPOEKTOPOM (CTAallMOHAPHBIM WJIM TIEPEHOCHBIM) [UIsI JEMOHCTPAllUUd Y4EOHBIX
MaTepUasoB.

CocraB mporpaMMHOT0 00ECTICUCHHS:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. O6ecneuenue 00pa3oBaTeIbLHOIO MpoLECcca sl JUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMU
310POBbSI U HHBAJIN/I0B

B xonme peamuzanuu JUCHUIUIMHBI HCIOJB3YIOTCS CIEAYIOLIUE JOMOJHUTEIBHBIE METOIbI
o0ydeHHsI, TEKyIIero KOHTPOJS YCHEBAEGMOCTH W TIPOMEXKYTOYHOH aTTeCTallud OOYyYarolmuxcs B
3aBHCHMOCTH OT UX WHAUBUAYAIbHBIX OCOOEHHOCTEH:

® ISl CIIENBIX M CIHAOOBUAALINX: JIEKIMH OQOPMIIIOTCS B BHJE DJEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIbI0 KOMIIBIOTEPA CO CHELUATU3UPOBAHHBIM HPOTPAMMHBIM OOECIIEUCHHEM;
MUCHMEHHBIC 3a/IaHUS BBITOJNHAIOTCS Ha KOMITBIOTEpE CO CHEIHATH3HPOBAHHBIM IPOTPAMMHBIM
obOecrie4yeHHeM WM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM; OOECTEeUMBAETCS HMHIUBUIYaJIbHOE
paBHOMepHOe ocBemieHne He MeHee 300 JIOKC; I BBIMOJIHEHUS 3aJaHUs TpU HEOOXOAMMOCTH
NPEJOCTABIIAETCSl YBEIMUYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaK)X€ HCIOJIb30BaHHE COOCTBEHHBIX
YBEJIIMYUBAIONINX YCTPOUCTB; MUCHMEHHBIC 3aJIaHHs O(DOPMIISIFOTCS YBEIMYCHHBIM MPU(TOM; SK3aMeH
1 324€T MPOBOJATCS B YCTHOM (hOpPME MIIH BBITIOJIHSIOTCS B MMCbMEHHOM (DOpMe Ha KOMIIBIOTEPE.

® ISl TIYXUX W CIa0OCHBIIIANINX: JIEKIUH O(QOPMIISIFOTCS B BUJAE 3JCKTPOHHOTO JOKYMEHTA,
aub0  TpeaocTaBiseTCs  3BYKOYCHJIMBAIOIIAs — ammaparypa HMHIUBUAYaJbHOTO  IOJIb30BAHMS,
NMUCHMEHHBIC 33JaHUsl BBIMOJNHSIOTCS HAa KOMITBIOTEpPE B TNHCHMEHHOH (Qopme; dK3aMeH W 3a4éT
MIPOBOASTCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEPE; BO3MOYKHO MPOBEIEHUE B (JOpME TECTUPOBAHMUS.

® ISl JIUI] C HAPYUICHHUSMHU OIOPHO-ABUTaTEIFHOTO ammapaTa: JEKIUH O(OpMIISIOTCS B BHIE
AIIEKTPOHHOTO JOKYMEHTa, JOCTYMHOTO C TOMOIIBI0 KOMIBIOTEpPA CO CHEHUATM3UPOBAHHBIM
NPOTPaMMHBIM ~ OOecrieueHHeM; THChMEHHBIE 3a/laHUsl  BBIOJNHSIOTCS Ha KOMIIBIOTEPE CO
CTCIUAIM3UPOBAHHBIM MPOTPAMMHBIM 00ECIIEUEHUEM; IK3aMeH U 3au€T MPOBOJATCS B YCTHOH hopme
WM BBITIOJTHSIOTCS B MTUCBMEHHOM (hopMe Ha KOMITBIOTEpE.

[Tpu1 HEOOXOIMMOCTH MPETyCMATPUBACTCS YBEIMUCHUE BPEMEHH ISl TOJITOTOBKH OTBETA.

[Tporienrypa mpoBeneHHUsS MPOMEKYTOYHON aTTECTAIMH Ui O0yYarOIIUXCsS yCTaHABIMBACTCS C
y4ETOM WX MHIMBHIYaJTbHBIX NICHXO(H3HUecKuX ocoOeHHOCTeH. [IpoMexyTouHast aTTecTalus MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipu mnpoBeneHUM NPOIEIYpPhl OLCHUBAHHS PE3YJIbTaTOB OOYUYEHHs MPEIyCMaTPUBACTCS
UCTIOJIB30BaHUE TEXHUYECKUX CPEJICTB, HEOOXOIMMBIX B CBSI3U C MHIAMBHIYaJbHBIMH OCOOCHHOCTSIMHU
oOydJaromuxcsi. OTH CpeAcTBa MOTYT OBbITh MIPEIOCTAaBIEHBl YHHUBEPCUTETOM, WM MOTYT
MCTIOJIB30BATHCS COOCTBEHHBIEC TEXHUYECKHE CPEJICTBA.

[TpoBeneHue mporeaypbl OLICHUBAHHS PE3YJIbTATOB OOYUYCHHS JOMYCKACTCS C MCIOJIb30BAaHUEM
JUCTaHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOIOTHH.

ObecnieunBaeTcss NOCTYNl K WHGOPMAIMOHHBIM M OuOIMOrpaguueckuM pecypcam B CETH
WuTepHeT i Kaxkoro odydaronierocs B popMax, alaiTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U
BOCIIPHSTHS UHPOPMALIUY:

® sl CIenbIX W cHabOBUIANIMX: B IEYaTHOW (opMe yBETMYEHHBIM MPUPTOM, B (dopme
AJIEKTPOHHOT'O JIOKYMEHTa, B (hopme ayanodaiina.

® IS TIYXUX ¥ cIa0O0CTbIIIanux: B IeyaTHoil popme, B popme IIeKTPOHHOTO TOKYMEHTA.
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® Ui 00y4alOMIMXCs ¢ HAPYIIEHUSIMH OTIOPHO-BUTATEILHOTO almnapaTa: B 1e4aTtHoi ¢opme, B
dhopme MEeKTPOHHOTO TOKYMEHTa, B (popme aynnodaiina.

VY4eOHble ayIUTOpUU Al BCEX BHUJOB KOHTAKTHOM M CaMOCTOSITENIBHOM paboOThl, HaydyHas
OubsimoTeka M WHBIE TOMENIEHHUsS il OOY4YEeHHs OCHAIEHBl CIEHUaTbHBIM O0OpYAOBAaHHEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSI:

® IS CHENbIX U CIa0OBUIAIINX: YCTPOWCTBOM JUIl CKAaHUPOBAHMS U YTEHUs ¢ Kamepoil SARA
CE; nucnineem bpaiing PAC Mate 20; npuntepom bpaitng EmBraille ViewPlus;

® sl TIIyXUX M ClHa0OCTBIIIANINX: aBTOMATH3HMPOBAHHBIM pPabOYUM MECTOM Ul JIIOJEH C
HapyLIEHUEM CIyXa U c1a0O0CIbIIalX; aKyCTHUECKHN YCUIIUTENb U KOJIOHKH;

® sl OOyYaroUMXCs C HApYLICHUSMH OINOPHO-JABUraTeIbHOIO ammapara: IepeaBHKHBIMHU,
perynupyeMbpiMu 3proHoMuueckumu maptamMmu CHU-1; KOMIOBIOTEpHON TEXHUKOH CO CIEIHATIbHBIM
IPOTrPaMMHBIM 00€CTIeUeHHEM.

9. MeToan4yecKkne MaTepHaJIbl

9.1 IlnaHbl NPpAKTHYECKUX 3AHATHI

Tema 1. ba3zoBble MaTeMaTuyeckue NOHATHS. OCHOBHBbIE THUIIBI TPadoB M CIIOCOOBI UX 3aIaHUSA
(matpuubl 1 rpadgsl). Onepanun Hag rpadpamu, nzomopdusm rpagdos.

dopma NMpoBeACHUS — PEIICHUE TUIOBBIX 3a]1a4 IS 3aKPETUICHUS M (POPMHUPOBAHUS 3HAHUH, YMECHHI,
HaBBIKOB.

Ilpumepnvie 3a0auu 015 peutenus: 8 ayOuUmMopuu.:

1.ITpuBectu npumeps! rpadoB. Beruncienue cTeneHy BepIiuHbI.

2. JlaHo MHOXECTBO A =ya,b,m , moctpoutb A~ A. BBemem Ha MHOxecTBe A~ A
OMHapHbIEC OTHOIIECHHUS I, B BUJE Map:

r ={ (a,b),(a,m),(a,a),(b,m),(b,a),(m,a) |
a =| (a,b),(a,m),(a,a),(m,m),(m,a),(m,b),(b,a),(b,m),(b,b) |
OTHOCUTENBHO KaXXJIOTO U3 OMHAPHBIX OTHOIIEHUH yKa3aTh, KAKUMH W3 CBONCTB CHMMETPHYHOCTH,
pedIIEeKCUBHOCTH, TPAH3UTUBHOCTH OHU 00T IAIO0T.
3. U3BecTHO, uTO Tpad MOKHO 3a71aTh OMHAPHBIM OTHOIIeHHeM. Kakumu cBolicTBaMu 00J1amaet rpad,
€CITU 3a/1atoliee ero OMHapHOE OTHOIICHHE
a) peekcuBHO, 0) CHMMETPUYHO, B) aHTUPEDIEKCUBHO, T') aHTUCUMMETPHYHO?
4. Jlokakurte, YTO aUMKIMYECKU# rpad, comepkammii n BepmIMH U Kk KOMIOHEHT, umeer  n-k
peoep.
Konmponvnule éonpocai:
1. [Tepeuncnuth ciocoObI 3a1anust rpadoB, IPUBECTH TPUMEDPHI.
2.Jlath onpenenenue n3oMopdHbBIX rpadoB.
3. 3aganue OmHapHOrO OTHOIICHUS Ha MHOXecTBe A Ilpumepsl. CBolicTBa OMHAPHBIX OTHOIICHHM
(pebneKCUBHOCTh, CHUMMETPUYHOCTH, TPAH3UTUBHOCTH) M300pakeHuss OWHAPHBIX OTHOIICHUU B
rpaduyeckoM Buae. MaTpuilpl, XapakTepu3yomyue OUHapHbIE OTHOIIEHUS.
bunapHbie OTHOIICHUS SKBUBAJICHTHOCTHU U TOpsiAKa. [IpumMepsl Takux OMHAPHBIX OTHOIICHUN.
4.]JlaTb onpeneneHus moHoro rpada, peryispHoro rpada, [Inmaronosa rpada, nByaoasHoro rpada.
5.CBoiicTBa perynspHoro rpada u cBsi3p ero ¢ nomHsiM rpadom. Teopema Kenwra o mpusHake
JIBYI0JIbHOTO rpada.(B ABYJOJbHOM Tpade HET LMKIOB HEUETHOW JUIMHM WIIM HET MPOCTHIX IUKJIOB
HEYETHOM JIJTUHBI. )
6.IlpuBectu npumepsl rpadoB U oprpagoB U BCEBO3MOKHBIX MaTPHIl (CMEXHOCTH, UHIIUJAEHTHOCTH,
Kupxroga), onuceIBaronmx X CBOUCTBA.
7.CreneHp BepLIMHBI (B TOM YHWCJIE W30JIMPOBAHHASI BEPIIMHA, KOHIIEBAsl WM BUCAYAs BEpPUIMHA).
JlemMa 0 «pYKOTIOKATUSX» U €€ CIIEJCTBHUE
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8. Matpuiibl, CBS3aHHBIE C TpadamMu; MaTpHUIla CMEXKHOCTH, HHIIUJACHTHOCTH, paccTosHuil, Kupxroda,
CBSI3BHOCTH (JJOCTHKHUMOCTH) U UX CBSI3b C MaTpUllaMU OMHAPHOT'O OTHOIICHHUS, 33aJAI0LIEeTo rpad.

Tema 2. JIpm:kenue no rpagy. Oo6xoas!l rpada (Mapmpyrbl, HUUK/IbI, LeNH) U THIbI Ipagos,
00ycJI0BJICHHbIC HMH (TAaMHJILTOHOBBI, JHJIEPOBbI), X CBOICTBA.

dopma npoBeieHNs — pelIeHre TUIOBBIX 3a/1a4 IS 3aKperuieHrs U GOpMUPOBAHUS 3HAHUN, YMEHUH,
HaBBIKOB.

Ilpumepnvie 3a0auu 015 peutenus 8 ayOumMopuuL.:

1.IToctpouTts rpag ¢ 6 BepiIMHAMU, KOTOPBIH UMEET SMIepPOB LUK, HO HE UMEET raMUIbTOHOBA ITUKIIA
2.Jlokaxxute, 9TO B JIFOOOM CBSI3HOM Tpade KaxKIaple B MPOCTHIC e HANOOIBIICH NTUHBI, UMEIOT
00II1yI0 BEpUINHY.

3.lnst cBA3HOTO rpada TorAa U TOJIBKO TOTa CYIECTBYET IEMb U3 V; B V; , ColepIKalas BCE €ro

pebpa B TOYHOCTH 1O OJJHOMY pasy, korna 3tu V ; , V ; - eJlMHCTBEHHBIE B 3TOM rpade BEpIIHHbI

HEUYETHOU CTETNIEHU.
4. 3anan Heoprpad, y KOTOPOTO MHOKECTBO BEpIIUH A :{a1 ,az,a3,a4,a5} U MHOXECTBO pedep

N Z{m, S My My, My, M ,m6}. Matpuna CMEKHOCTH UMEET BUJ

el 1 10034 @ 1 110 08
€1 01002 0 1000 1:
€1 101 0 :, MaTpUIA HHIMASHTHOCT! TakoBa:$0 0 1 1 0 1:
800101—5 ¢0 00 1 1 0=
€000 1 04 €0 0 0 0 1 0g

HapucoBats rpad, onpenenuTts CTeeH! BEpIInH. SIBJISETCS U 3TOT Tpad iiepoBbiM?
["amunbTOHOBBIM?

KOHmpOﬂbele 60Npochsl:

1. Omnwucarp rpad-nepeBo. Jloka3aTb HKBUBAJEHTHOCTh IIECTH CBOMCTB rpada-nepeBo. K uyemy
MPUBOJIUT yAaJICHUE CYNIECTBEHHOTO pedpa rpada? OnpeaeauTb OCTOBHOE JepeBo rpada u MpUBECTH
MIPUMEPBL.

2.ChopmynupoBaTh yciaoBUE DditiepoBocTH Tpada, Mmynbrurpada. Omnucare anroputm @Dnepu
MIOCTPOEHUS DWUIEpOBOM LIETH.

3.JlaTe ompeneneHue cBI3HOTo rpada, pacctosiHus B rpade.

4.KakoBsI cBOICTBa raMuiIbTOHOBA uKia? ['amunsToHOBA Tpada? Teopema Jlupaka.

5.CBoiicTBa peryinsipHoro rpada u cBs3b ero ¢ moiHbiM rpadom. Teopema Kenura o mpusHake
JBYIOIBHOTO Tpada (B IBYAOIEHOM rpade HET HUKIOB HEYETHOW JUTMHBI MM HET MPOCTHIX LUKIIOB
HEYCTHOH JITMHBL. )

6. Yka3zarb pasznuuue Mexay NOHATHUSMHU; MapuIpyT, Lelb, MpocTas Lelb, LUK, MPOCTON LMK,
raMUJIBTOHOBA IICTIb, SUJICPOBA IETb.

7.IlonsTHe CBsA3HOTO Heoprpada CBs3HOTO oprpada, CWIBHO CBs3HOro oprpada. Teopembr o
npejcTaBicHun rpada B BuIe OOBEAMHEHHs HEMEPECEKAIOIINXCS CBSA3HBIX KOMIIOHEHT. PaccrosiHue
MCKAY BECpUHIMHAMMH. ManI/IIIBI CBA3HOCTH, JOCTHXKHUMOCTH.

Tema 3. Teopema Kopaana. [lpaBuiibHas packpacka rpada. I'padbl Tuna «aepeBo» («iec»).
dopma npoBeieHHs — pellieHNe TUIOBBIX 3a7a4 JUIs 3aKpeIuieHus 1 (GOpMUpPOBaHMs 3HaHUH, yMEHUH,
HAaBbIKOB.

IIpumepnvie 3a0auu 015 peulenus 8 ayOumopuu.

1. I'pag-«iepeBoy», MOCTpOEHHE OCTOBHOTO JiepeBa. B3pemeHHslii rpad, Bec mapiipyTa, nepexosa K
NOHATHIO ceTu. [locTpoeHune 1uKia, OCTOBHOTO I€peBa.

3.Hapucosars rpadget K |, K ,, K, K,

KOHmpOﬂbele 60NpocChwHl:
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1. Jlatp ompeneneHue >XOpJaHOBOM KpuBOH, cdopmynupoBats Teopemy JKopaana. IlpuBectn
orpejielieHue IUIOCKOTO W IulaHapHoro rpada u mpumepbl Takux rpados. [lpuBectu mnpumepsl
HeraHapHbIX rpados. [IpusHak muanapHocTu rpaga (teopema Ilontpsruna-KyparoBckoro).
2.0nucate rpad-nepeBo. JlokazaTh SKBUBAJIEHTHOCTh WIECTH CBOWCTB Tpada-nepeBo. K uemy
NPUBOJUT yJaJ€HUE CYIECTBEHHOro pedpa rpada? OnpeaeauTb OCTOBHOE JAepeBo rpada U MpuUBeCTH
MIPUMEPBHI.

3.Yto Takoe mpaBuibHas packpacka rpaga? Xpomaruyeckoe uucio rpada? Ilpumepsl packpacku
rpada u rpadoB ¢ xpomarruueckum uciioMm 1, 2, 3. CooTHOIIEHHE MEXKTY CTEIIEHIMH BEPIIUH rpada u
XpOMaTHYECKUM 4HuciIoM. ['unore3a 4 Kpacoxk.

Tema 4. OnTumu3alMoOHHbIE 3a/1a4u Ha rpadax. J{ByaonbHbIe rpadbl, TapoCOUYETaHHUS.

dopma npoBeieHNs — pelIeHre TUIIOBBIX 3a/1a4 IS 3aKpeIuieHns u GOpMUPOBAaHUS 3HAHUN, YMEHUH,
HaBBIKOB.

Ilpumepnvie 3a0auu 015 peutenus: 8 ayOUmMopuL.:

1. Ha npuiaraeMoM pucCyHKe IOKa3aHa TPaHCIOPTHAsl CETh, COCTOSAIIAs U3 5 TOPOAOB (PacCTOSHUSA
MeXy TOpoJaMU=BepILINHAMU CETH MPUBEIEHBI Ha ayrax cetu) Hailtu kparyaiiiine paccTosiHus ot
ropoja 1 10 Bcex oCTalbHBIX 4-X TOpPOJOB.

2. Ha npuBe1eHHOM PUCYHKE CETH IOCTPOUTh MAaKCUMAJIbHBIN ITOTOK.

3. Boaurens e3aut u3 noma (/1) Ha padoty (P) mo camoMy KOpOTKOMY MapLIpyTy CpeId BO3MOKHBIX
[0 MpPHUBEIEHHOM Ha puc. cxembl Jopor. Ho mpu sTtom ero uacto mrpadyroT 3a IpPEBHILICHHUE
CKOPOCTH, IIO3TOMY CaMbIM OINTHUMAaJIbHBIM MapLIPyTOM SBJIETCS HE cCaMblii KOPOTKHMH, a cambli
KoMMepuecku Oe3omnacHblif. Ha BTOpoll cxeme mpuBEAEHbI BEpPOSITHOCTH cOObITHS A= (OBITH
omTpaOBaHHBIM Ha KaxaoM ydactke joporu). Hapsaer T'MBBJl 3aHumaroT CBOM MO3MLMHU
CllydaiiHbIM 0Opa3oM, HE COrjacoBblBasg HUX JApyr ¢ JpyroM. Iloctpouth camblii onTUMaibHBIN
MapuipyT ot 1 no P.

Ilocmpoenue munumanoHou cemu.

4. Ha npuiaraeMoM pHUCYHKE YKa3aHbl PAcCTOSHUS MEXAY IUIaTGopMaMy, JOOBIBAIOIIMMH ra3 B
OTKPBITOM MOpE, M NpUEMHBIM IYHKTOM Ha Oepery. Ilmatdopma 1 —camas Onmskas k Oepery u
OCHAIlleHAa HEOOXOIMMBIM Il MEPEKayKu Tra3a OT APYIHX IUIaTGopM K HEHl M K NPUEMHOMY MYHKTY
o0opyaoBanrneM. HykHO cipoeKTHpoBaTh CETh TPyOOIIPOBOIOB MUHUMAIBHON JUIMHBI, COEANHSIOMIEN
wiatdopmy | u ocTanbHble NIATHOPMBI.

[Tpenmnonoxum, 9TO B MpenbIIyIIeH 3a1a4de Bce TUIaTGOpMBbl pa3OUTHI Ha 2 TPYIIITEI B 3aBUCUMOCTH OT
JTABJIEHUS Ta3a B CKBa)XWHAX: K Ipymme miaTgopM ¢ BBICOKMM JaBlIeHHUEM rasa otHocsarcs 2,3,4 u 6
maThopMbl, a ¢ HU3KUM JdaBjieHHeM rasza -5,7,8,9. UM3-3a pa3Huilbl B JAaBJICHHH Ta30MPOBOJBI OT
1aT($OpM pa3HBIX TPYII HENb3S! COSAUHATH MEXY cO00, HO MOKHO MTPUCOETUHATD UX K MIaTdopme
1. ITocTpoUTh MMHUMAJIBHYIO CETh I'a30IIPOBOAOB.

5.0cBoeHHE aNropuT™Ma MOMCKA KpaTdanIiero myTH.

PaccmotpeTs 3amaun pacnpeneneHus pecypcoB, MOUCK KpaTdaimumx MapuipyToB. Ilpaxktuueckas
3ajjaya O TOCTPOCHUM MAaKCHUMAJIbHOTO IOTOKAa He()TH MeXAy MCTOYHMKAMH HepTH U
HedreneperoHHsIMu 3aBojilaMu. llepexon k MareMaTuueckol MoJAeNnu 3TOM 3amaud. Paspessl m ux
IPOIYCKHBIE CIIOCOOHOCTH B CETU. AJNITOPUTM IMOCTPOEHUSI MAaKCUMAJILHOTO MOTOKA B ceTu. OOCyAUTh
OCHOBBI CETEBOI'0 IUIAHUPOBAHMSI.

6.bunapHble OTHOLIEHMS MOpsAAKAa U UX MpPEJCTaBIeHHE B MOMoIIb rpadoB. MaxopurapHslii rpagd.
3amaun TOJOCOBAaHUS M MaKOPUTAPHBIE Tpadbl — MPUMEPHL. Y CTOMYUBOCTH Ha rpade u sapo rpada.
[Tpumepsl. @yHKLUSA BBIOOpA — IPUMEPBI.

Koumponvhuie 6onpocei:

1.late ompeneneHue paspe3a B rpade M NponyckHOM crnocoOHocTH pasdpesa. ChopmynupoBaTh
teopema Doppa-PankepcoHa.

2. Ha npusenenHom Bamu npumepe IpoBeCTH aJIrOpUTM MOCTPOEHUS MUHMMAJIBHOTO OCTOBHOIO
Jiepesa.
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[Ipunoxxenue 1. AHHOTaLUA
paboueil mporpaMMsbl AUCLUIIIIHHBL

AHHOTALIMSA PABOYEH NPOT'PAMMBI JIJUCHUILJIAHBI

JucuumnnHa «Meronsl W alrOpUTMbl  TEOpUM TpadoB» peanusyercs Ha QaxkyabTeTe
WH)OPMAIIMOHHBIX CHUCTEM U 0Oe3omacHoCTH Kadeapodl (GyHIAMEHTAIBHOW U MPUKIAIHON
MaTEeMaTHKU.

Llenp auctummuHb: GOopMHpOBaHUE 0A30BBIX MPEICTABICHHUA B TEOPUHU TpadoB M BO3ZMOKHOCTH
TaKOBBIX Ul IPUMEHEHHUS K Pa3HbIM TUIIAM MPUKJIAJAHBIX 3a7a4.

3anaun: obecnieyeHre MOAroTOBKM OyaymuX Mpo(ecCHOHANOB K PEIICHHI0 CTaHJapTHBIX 3a/1ad
TeopHuH rpadoB U ceTel.

JucuuruiHa HarpapiieHa Ha (JOPMHUPOBAHUE CIISTYFOIINX KOMITCTEHIIHIA:

OIIK-2. CnocobeH 00OCHOBaHHO BBIOMpATh, AOpadaTbIBaTh M MPUMEHATh Ul pELICHUs
MCCIIEIOBATENIbCKUX M TPOEKTHBIX 3a7ad MaTeMaTHYeCKHe METOABl W MOJIENH, OCYIIECTBIISATH
IPOBEPKY aJEKBAaTHOCTH MOJIEJNEH, aHAIM3UPOBATh PE3yJIbTaThl, OLIEHUBATh HAJEKHOCTh U KayeCTBO
(GYHKIMOHUPOBAHUS CHCTEM.

B pe3ynbraTe 0CBOCHUS AUCLUILIMHBI 00YYarOIUIiCs JOIKEH:
3namb: OCHOBHBIE XapaKTepUCTUKM TIpadoB; cCleUUaJbHble LENU M LUKIbl B Tpade; MOHATHE
OCHOBHOTO JiepeBa B rpade; MEeTOo bl OJCUeTa XPOMaTHYECKOT 0 uucia rpada.

Ymemyw: ctpouts rpag mo ero MarpuuaM CMEXHOCTH WM MaTpulle MHIMACHIUN U pemarb 0OpaTHYIO
3ajjauy; CTPOMTh LMKJIBl CIEHUMAIBHOTO BHIAa B rpade; HAXOOUTh XPOMATHUECKOE YHCIO U
XpOMaTHUYECKHI MHOTOUJIEH rpada.
Bradempy: anmapaToM ¥ METOIaMH TEOpUH rpad)oB 1 KOMOMHATOPHUKH JUISI TPAaMOTHONW MaTeMaTHIECKOM
MOCTAaHOBKH W aHAJIM3a KOHKPETHBIX 33]1a4, BOZHUKAIOIMINX B IPO(PECCHOHATLHON e TETLHOCTH.

[lo nqucuumnnHe npeaycMoTpeHa NPOMEXyTOUHas aTTecTalus B popMe IK3aMeHa.

OO0m1ast TPyA0E€MKOCTh OCBOCHHUS AUCIUIUINHBI COCTABIISICT 4 3aUeTHBIC €TUHHIIBI.
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JIUCT UBMEHEHHU!

Ipunoowcenue 2

No | Texkcr akTyanuzanuu uinu npuiaraeMbii Kk PIT/] nokyMmeHT,
coJiepKalui H3MEHESHHUS

Hata

Ne
MIPOTOKOJIA

' Ons ON BO maructpatypbl MamMmeHeHus Tonbko 3a 2020 r.



