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1. MECTO JUCLMITJIMHEI B CTPYKTYPE OBPA30OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpebGoBanus K MpeABAPUTEIBHON MOATOTOBKE OO0YYAIOIINUXCS, MPEAIICCTBYIOIIHE
U COIYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS N3YUCHHE JTAHHOM:

0a3oBasi OJATrOTOBKA MO0 MH(MOPMATHKE M MaTeMaTHKE B 00bEME NpPOTrpaMMBbl CpeIHEH
IKOJTHI;

1.2. JIucuuIuimHbl, KypcoBbIe PadOThI W MPAKTUKH, JUISI KOTOPBIX OCBOCHHE IaHHOM
JTUCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIOMICe:

[TporpammupoBanue; OOBEKTHO-OPUEHTUPOBAHHOE pOrpaMMHUPOBAHUE,
MaremaTrueckas JOTHKa U TEOPHsI alTOPUTMOB; AJITOPUTMBI M CTPYKTYPHI TaHHBIX.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.006mas xapakTeprucTruKa

HanmMeHoBaHue nmoka3aTens

3HaueHHE MOKa3aTes

Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl
(manee — OII)

09.03.04 [TporpamMMHas UHKEHEPUS
(ITpoduie: TIporpaMMHast HHKCHEPHS)

Iudp 1 Ha3BaHUE B COOTBETCTBUH C
y4eOHBIM TTAaHOM

YacTts 00pa3zoBaTeIbHON MPOrpaMMbl
KosinuecTBO 3a4eTHBIX eAMHMIL / BCETO YacoB

b1.b.17 JluckperHas maremMaTuka

baszosas yacth
4144

B cnyuae mpenbsBiaeHHS OT O0ydYaroIIerocss WIM €ro pojauTens (3aKOHHOIO
MpEJICTaBUTENS) 3asBIeHUS] Ha OOydeHHe MO aJanTUPOBAHHOW 00pa30BaTENbHOU Iporpamme
BBICILIEIO 00pa30BaHusl, MOAKPEIJICHHOIO 3aKIYEHHEM IICHXO0JIOTr0-MEINKO-TIeAarorn4ecKon
komuccun (IIMIIK) nnu meauko-cormanbaoi sxcneptusbl (MCD) ¢ pekOMEHJAIUsIMU CO3/1aHus
MHAMBUAYaJIbHON mnporpammbl peaOunurtauuu u  abwiurtanuu (UIIPA), nannas pabouas
nporpaMMa MoOXeT ObITh aJalTHPOBaHA C YYETOM HHJIUBUAYAJIbHBIX OCOOEHHOCTEH 3710pOBBS
00ydJaromerocs.

2.2.Pacnipenenenue 4acoB 1Mo GopMaM U nmeprogam o0ydeHHs

OO0111ee KOJIMYECTBO YacOB
dopma 3 % CaMOCTOS-
5| & | nekmu- | mabopa- | MpakTU- | TEJIbHOU dopma
o0yueHus 2 2 BCETO
8 | OHHBIX | TOPHBIX | YeCKHMX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 34 34 — 72,1 144 3K3aMeH
Ounasi, Bcero 34 34 - 72,1 144
3aounHas 1 2 4 - 138 144 JK3aMEH
3aouHas, Bcero | 1 1 2 4 — 138 144

3. LEJU JUCIUATUIMHBI

Henp AUCHMIUIMHBI — MOMyY€HUE 3HAHMM M HAaBBIKOB CTY/IEHTa B 00JIACTH JUCKPETHOM
MaTEMAaTUKH O MHOYKECTBAX M OTHOIIECHUSX HA HUX, HEOPUEHTHPOBAHHBIX U OPUEHTHPOBAHHBIX
rpadax, a TaKke MOBBILIIEHHE YPOBHS MaTeMaTUYECKOW KYJIbTYpPhl, JOTHYECKOT0 U a0CTPaKTHOTO
MBIIUIEHUSI HAa OCHOBE H3YYEHHUs MPUHIMUIIOB M METOAOB JUCKPETHOW MaTEeMaTHKU Kak
TEOPETUUYECKONH OCHOBBI pa3pabOTKH AJITOPUTMOB U MPOrpPaMM ISl HH(POPMALIMOHHBIX CUCTEM U
CUCTEM YIPABJICHUS.
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4. KOMIIETEHIIH OBYHYAIOHIETOCS, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX MH/IUKATOPDBI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

Komnereniuu

HNuaukaropel

PesynbTaThl 00y4eHus

OIIK-1. CnocobeH mnpuMeHSITh
€CTECTBCHHOHAYYHBIC u
OOIIENHKCHEPHBIC 3HaHUS,
METO/IbI MaTeMaTHIeCKOTrO
aHamM3a W MOJCIUPOBAHMS,
TEOPETUYECKOTO u
AKCIIEPUMEHTAIHLHOTO
WCCIIEIOBAHHS B
npodeccnoHanbHOM
JeSATEIIEHOCTH

OIIK-1.1. OCHOBBI
MaTeMaTHKH, ¢busuku,
BBIYMCIINTELHON TEXHUKH H
MPOTPaMMHUPOBAHHS

3HaTh:

OIIK-1.1.1. 3Haer OCHOBHBIE
ITOJIOYKEH S 5 METOIEI
JTIUCKPETHOM MaTeMaTUKH,
MIPHIOKEHUS TEOPUHU B
nHpopMaTHKE,
MIPOrpaMMHUPOBaHUH,
BBIYHCIIUTEILHON TEXHHKE.

OIIK-1.1.2.35aeT  OCHOBHEIC
MOHATHSI W TEOPETUICCKUE
OCHOBBI TCOPUHU MHOKCCTB,
OysneBod anreOpel U TEOpUHU
rpadoB,  KIIACCHYECKHE W
0000IIICHHBIE MOCTaHOBKHU
OIITUMHU3AITUOHHBIX 3aga4
Teopuu rpados.

OIIK-1.1.3. 3naer o0OnacTb
HCIIOJIB30BaHUA METOOA0B
Teopun rpadoB u OyneBoi
anredpsl B MHPOPMAIIMOHHBIX
cucTeMax.

OIIK-1.2. VYwmers:
CTaHJApTHBIC
npodeccHoHAIbHBIE 33/1a4H C
MpUMEHEHHEM
€CTECTBCHHOHAYYHBIX 5
OOIIEHH)KEHEPHBIX 3HAHUH,
METO/I0B MaTeMaTU4YeCKOro
aHaM3a U MOJICTTUPOBAHUS

pemaTsb

OIIK-1.2.1. VYMeeT OILEHHUTH
CTEIIEHD aleKBaTHOCTH
mpeiaracMoro — ammapara K
peHIeHI/IIO HpI/IKJ’Ia,Z[HLIX 3aJga4y.

OIIK-1.2.2. YMeeT NpUMEHSTh
METO/ABl  ONTHMHU3AIMH K
3aja4aM TeopHu rpados.

OIIK-1.2.3.
UCIIOJIb30BaTh
ITOPUTMBI
ONITHMH3AaLMOHHBIX
Teopuu rpados.

VmMmeer
KJIACCHYECKHE
pelieHus

3a1a4

OIIK-1.2.4. VYmMmeer
MOJU(HUIIUPOBATH aITOPUTMBI
JUIS. PEIICHUS] HEeCTaHIapTHBIX
3a7ad4.

OIIK-1.3. Binagers: HaBbIKAMH

TEOPETUUECKOTO u
3KCHepI/IMeHTaJ'H)HOI‘O
HCCIICJOBAHUS 00BEKTOB
npohecCHOHANBHOMN
JIeSITeIIbHOCTH

OIIK-1.3.1. Bnanets
METOIaAMH peleHus
OIITMMU3ALMOHHBLIX 3a7a4 Ha
rpadax.

OIIK-1.3.2. Bnanets
HaBBIKAMH pa3paboTKu
AITOPUTMOB H X

000CHOBaHUA.
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o. I[TPOT'PAMMA JJTUCLHUTTJIMHBI

Hassanue TeMEbl

Kpatkoe cogepxannie TeMbl (BOIPOCHI TEMBI)

Pa3nen 1. OcHOBBI TeOpPUHM MHOKECTB

Tema 1. Bseneune B
TEOPHIO MHOXKECTB

CrnocoObl 3amanust MHOXecTBa. Onepanuy HaJ MHOXXECTBaMHU.
OcHOBHBIE 3aKOHBI JIT€OPbl MHOXKECTB.

Tema 2. OrtHoleHusT HaA

Crnioco6b1 3amanus oTHoueHnd. CBONHCTBA OMHAPHBIX OTHOIICHUH.

MHOKECTBaX QOYHKIMOHAIbHBIEC OTHOIICHHUSI.
Pa3nen 2. OcHoBbI Teopuu rpadoB
Tema 3. Bsemenne B
TCOpHIO Crnoco0s 3ananus rpadoB. Ctenenu BepiinH rpada. Onepanuu Haj
rpadamu. Iloarpader. M3omopdusm u romeomopdusm rpados.
HEOPUEHTUPOBAHHBIX
rpados HezaBucumoe MHOXECTBO BepIIMH. JIOMUHUPYIOLIHUE MHOXKECTBA.

Tema 4. MapupyTtsl Hu
CBSI3HOCTh
HCOPUCHTUPOBAHHBIX

rpagoB

CBs13HOCTB, KOMITOHEHTBI CBA3HOCTH. Merpuueckue
XapakTepucTuku rpada. BepmumnHas u peOepHas CBSI3HOCTb.
Kparuaiimme mapuipytsl B rpadax. Anroputmsl Jeiikctpsl, @opra,
droiina.

Tema 5. JlepeBbsi 1 OCTOBBI

Omnpenenenus aepeBa. SIpycHast (opma mpencTaBieHHs JEpEBHEB.
Crioco0bl 00xoxa naepeBbeB. OCTOBBI. AJNTOPUTMBI HOCTPOECHUS
ocroBa. Marpuunas Teopema Kupxroda. Asroputmsl mnoucka
OCTOBOB KpaTyaiimux Mapupytos. Anroput™bl Kpackana u I[Ipuma.

Tema 6. DiinepoBbl WU
raMUJIBTOHOBBI rpagsl.
IInockne w  MIaHAapHBIE

rpadsl. Packpacka rpados

OlinepoBbl rpadbl. ANrOpUTM IOCTPOCHHUS SHIEPOBOrO IMKIIA.
l'amunbroHOBB Tpadbl. JlocTaTodyHbIE YCIOBHS CYIIECTBOBAHUS
raMIJIbTOHOBAa IMKJIa B rpade. AnroputMm mepedbopa Pobeprca—
®rnopeca. 3aaya KOMMHUBOSDKEPA U 33]]a4a KUTACKOT0 MOYTaIbOHA.
Kpurepun mmanaproctu rpada. Teopema Diinepa. ["amma-anroputm
IUIOCKOW  ykimagku rpada. AJTOpUTMBI  packpacku rpados.
[TpakTHyeckoe MpPUMEHEHHE PACKPACKU TpadoB.

Tema 7. OpueHTUPOBAHHBIE
rpadbl

Omnpenenenue U crnocoObl 3aJaHusl. MapUIPYThl U CBS3HOCTh. THIIBI
cBs3HOCTH oprpada. Teopembl o cBsizHOCTH oprpada. Tumsl
KOMIIOHEHT CBSI3HOCTH. ANroput™ noctpoeHus Konnencanuu. 6a3a
1 aHTH0a3a. AIrOpUTMBI MOCTPOEHHMsI 0a3bl M AHTUOA3BI.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

6.1.®opma oOyueHust — ouyHas, Kypc — 1, cemectp — 1

HaumeHoBaHus pa3zienoB 1 TeM KoniecTso 4acon
P Jlexkir. \ JlaGop. \ [Tpaxr. \ CPC+K \ Bcero
Paznen 1. OcHOBBI TEOPHH MHOKECTB
Tema 1. BBeieHne B TEOPUIO MHOYKECTB 4 4 — 8 16
Tema 2. OTHOLIEHUS] HA MHOXKECTBAX 4 4 — 8 16
Pa3nes 2. OcHOBBI Teopuu rpagoB
Tema 3. Beenenue B TEOPHIO 4 4 B 8 16
HEOPHEHTUPOBAHHBIX TpadoB
Tema 4. Mapuipytel U CBS3HOCTh 8 8 18 34
HEOPHEHTUPOBAHHBIX TpadoB
Tema 5. JlepeBbsi 1 OCTOBBI 4 4 10 18
Tema 6. DiinepoBbl U TAMUIBTOHOBBI TPadBbl.
[Inockue u mnanapHble Tpadsl. Packpacka 4 4 10 18
rpadoB




HaumeHnoBanust pa3aenoB u TeM Komecto wacos
Jlexn. | Jla6op. | Ilpakt. | CPC+K | Beero
Tema 7. OpueHTHpOBaHHBIE TPadBI 6 6 — 14 26
NTOI'O 3A 1 CEMECTP 34 34 - 76 144

6.2.®opma oOyueHus — 3aouHast, Kypc — 1, cemectp — 1

HaumenoBanust pa3aenoB u Tem Kosecrso gacos
P Jleku. ‘ Jlabop. ‘ [Ipaxr. ‘ CPC+K ‘ Bcero
Pazoen 1. Ocnoevl meopuu MHoICECME
Tema 1. BBeieHne B TECOPUIO MHOYKECTB 0,5 0,5 — 15 16
Tema 2. OTHOLIEHUS HA MHOXXECTBAX - 0,5 — 15,5 16
Pa3zoen 2. Ocnoevl meopuu zpaghos
Tema 3. BBenenue B TEOPHIO 05 0.5 3 15 16
HEOPHEHTUPOBAHHBIX TpadoB
Tema 4. MapupyTsl U CBS3HOCTb ) 0.5 3 33,5 34
HEOPHEHTUPOBAHHBIX TpadoB
Tema 5. JlepeBbsi 1 OCTOBBI 0,5 0,5 - 17 18
Tema 6. DiinepoBbl U TaMUIBTOHOBBI TPadBbl.
[Inockue wm muanapubeie rpadnl. Packpacka - 0,5 17,5 18
rpacgoB
Tema 7. OpuentupoBaHHble Tpadbl 0,5 1 — 24,5 26
NTOI'O 3A 1 CEMECTP 2 4 - 138 144

7.

OLIEHOYHBIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA

YCIHEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMN

7.1.KoHTpoJIbHBIE BOIIPOCHI

COoNR~ LN E

Pasoen 1.

Ocnoeswbl meopuu MHoaJcecme
JlaTp onpeneneHne MHOXKECTBA.
[TpuBecTu mpuMepbl KOHEYHBIX U OECKOHEUHBIX MHOKECTB.
VYkazarh CylIeCTBYIOIINE CIIOCOOBI 3aJaHUSI MHOYKECTB.
JlaTb onpeneneHus mycToro ¥ yHUBEpCAIbHOIO MHOYKECTB.
Kakune MHOkeCTBa HA3BIBAIOTCSI PABHBIMH?
UTo Ha3bIBAIOT IOAMHOKECTBOM MHOXKECTBA?
BBectu noHsATHS Onepanii HaJ MHOKECTBaAMU.
Uto Ha3pIBaeTCSA 00bEAMHEHHEM MHOXKECTB?
Uto Ha3BIBACTCS IEPECEUCHHEM MHOKECTB?

. UTo Ha3bIBa€TCS pa3HOCTHbIO MHOXKECTB?

. Uto Ha3BIBaCTCS JOMOJHEHUEM MHOXKECTB?

. UTo Ha3bIBaE€TCSI CHMMETPUUECKON Pa3HOCTbIO MHOKECTB?

. IIpuBectn npuMeps! onepanuii HaJ MHOKECTBAMHU C IIOMOILIBIO KPYTroB Diliepa.
. Ilepeuncnuth OCHOBHBIE 3aKOHBI U TEOPEMBI alTeOphl MHOKECTB.
. 3amucaTh KOMMYTaTHUBBIE 3aKOHBI.

. 3anucarh AUCTPUOYTUBHBIC 3aKOHHI.

. 3amnucaTh acCoIMaTUBHBIC 3aKOHBI.

. 3anucaTh 3aKOHBI C TYCTHIM U YHUBEPCAIbHBIM MHOKECTBOM.

. 3ammcaTh 3aKOHBI HJIEMIIOTCHTHOCTH.

. 3amnucaTh 3aKOHBI TTOTJIOIIEHHUS.

. 3amucaTh 3aK0HBI ¢ Moprana.




22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

NGO~ wWNE

3amucarb 3aKOHBI CKJICUBAaHUSI.

3anucarh 3aKOHBI HOTJIOIEHHUS.

ChopmynupoBaTh HHTYUTHBHBIN MPUHLIUT OOBEMHOCTH.

Jloka3aTk IpOU3BOJIBHBIN 3aKOH C IOMOUIbIO IPUHLUIIA 0OBEMHOCTH.
JlexkapTOBO MM IPSIMOE TIPOU3BEICHIUE MHOKECTB.

Onpenenenre OUHAPHOTO OTHOILIECHUS.

Crioco6b1 onrcanusi OWHAPHBIX OTHOLICHUH.

OO6nacTb onpeneneHus 1 001acTh 3HAUCHU.

CBolicTBa OMHAPHBIX OTHOLLIEHUH.

OTHO1IEHNE SKBUBAJICHTHOCTU U KJIACCHI 3KBUBAJIEHTHOCTH.
OTHOIIEHUS MOPAIKA: CTPOTOr0 M HECTPOTO, OTHOTO M YACTUYHOTO.
Knaccel BbIU€TOB IO MO0 m.

QOyHKIMOHATBHBIE OTHOILICHHS.

Wubekuus, CIopbeKIHsl, OMEKLIHUS.

Pasoen 2.

OcHosvl meopuu epagos
[Tonstue rpada. CriocoOwl 3aganus rpadoB..
Onepanuu Hax rpadamu.
3amaya o6xo01a rpados.
IlonsTHE BHIEpOBA M TaMWIBTOHOBA LIUKJIOB.
[TonsiTust MapuipyTa, ey U UKIOB B rpade.
KonnuecTBeHHBIC XapaKTEPUCTHKU Tpada: paHT U MUKIOMATHICCKOE YHCIIO.
HaxoxaeHue kpaT4alliinx MapuipyToB B rpade.
MapupyTel B OpPHUCHTHPOBAHHBIX WM HEOPHCHTUPOBAHHBIX Tpadax. CBA3HOCTE.

JIOCTHKUMOCTB.

9.

HepeBo. OcHOBHBIE CBOHCTBAa AepeBbeB. OpHUEHTHUPOBAHHOE JepeBO. buHapHbIe

nepeBbs. OCTOB.

10.
11.
12.
13.
14.
15.

3asa4ya 0 MOCTPOEHUH KpaTyalIiiero oCTOBHOro aepesa. Anroputm [Ipuma
Anroput™m JlefKCTpBI.

Anroputm ®noiiaa.

Omnpenenenus nepesa, Jeca.

Pucynku nepeBbeB 3aJaHHOTO MOPSIIKA C YKa3aHUEM IIEHTPAIbHBIX BEPIIMH.
CrenepupoBatTh Bce pa3jHuHble a0CTpaKTHbIE, HEU30MOP(HBIE APYT APYTY AEPEBbs

nopsinka (4,7). Pa3nenuTe MHOXECTBO JEPEBhEB Ha 2 TMOJMHOXKECTBA C OIHOM M JABYMS
[EHTPaJIbHBIMU BEPIIMHAMHU.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Teopema o BUCSUMX BEpILMHAX JIEPEBa.

SpycHoe npencTaBiIeHUE JEPEBLEB.

[Tepeuncnuth cnocodsl 00X0bl epeBbeB. HaliTu 00Xob! AJ1s 3aJaHHOTO JIepeBa.
Omnpenenenue ocToBa, BETBEH, XOpA. AJIITOPUTMBI IIOCTPOEHUS OCTOBHBIX JE€PEBBLEB.
OctoBbI KpaTyaimux MapmpytoB. Otanuune anroputmos [Iprma n Kpackana.
Marpuunas reopema Kupxroda u cnenctaue U3 Hee.

Teopema Kann.

Omnpenenenue >iineposa uukia. [Ipusectu npumep sitneposa rpada.

Anroput™m @nepu NOCTpOEHUS iIepoBa IUKIIA.

Omnpenenenue raMuIbTOHOBA LuKia. [IpuBectu npumep rpada, yaoBIeTBOPSIOLIETO

J0CTAaTOYHBIM YCJIOBUAM I'aMUJIbTOHOBOCTH.

26.
27.
28.
29.
30.

Wnes anroputma Pobeprca-diopeca nmoucka raMuiIbTOHOBA ITUKJIA.

3a1aya KOMMHBOSDKEPA U 33]1a4a KUTalCKOTO MTOYTAIbOHA.

Kakoii rpad Ha3pIBaeTCs MIOCKUM, TJIAHAPHBIM?

ChopmynupoBath Teopemy Ditiepa isl INIOCKOTo rpada, KPUTEPHUH IIAHAPHOCTH.
JlaTh ompeaeneHue opAaHOBOI KpUBOH, Teopembl JKopaHa, TpaHu III0CKOro rpada.
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31. B gem cocrout 3amaya packpacku rpada?

32. Yro Takoe mpaBuiIbHAs packpacka rpada?

33. CdopmynupoBaTh OnpeAeIeHHEe XPOMAaTHIECKOT0 YHCIIa, XPOMATHIECKOTO HHJICKCA.

34. ChopmymupoBath Teopemy KeHura u ciaeacTBus U3 Hee.

35. Jlatb ompeneneHue MaTpULbl CMEKHOCTH M MAaTPUIbl MHIIMCHTHOCTH oprpada.

36. OOparnslii oprpad, OCHOBaHHE, TYPHHP.

37. Crenenu BepiuH oprpada.

38. Matp ompenerneHue CIEAYIONIMM MOHATUSAM: OPMAPIIPYT, LEMlb, ITYTh, IOJyMapIIpyT,
HOJIYIENb, TOTYNYTh, 3aMKHYTBIA MapHIpyT, LIUKJI, KOHTYP.

39. Marpuiipl JOCTHKHUMOCTH, KOHTPIOCTHKHUMOCTH ¥ B3aUMOJIOCTHKUMOCTH.

40. Tunsl cBs3HOCTH Oprpada, CUIbHBIE KOMIOHEHTHI.

41. Konnencanws, 6a3a, antu06aza. AJITOpUTMBI TOCTPOCHUS.

42. O6xomb! oprpada.

7.2. O6pa3zer 3a7aHusI HA KOHTPOJIBHYIO paboTy

KOHTPOJIBHAA PABOTA Nel

3amanne 1
Onummre MHOXKECTBA, COOTBETCTBYIONIUE 3aKPAIIICHHON YaCTH TUarpaMMBbl.

A
X

U

3aganue 2

2.1. TIposeputs ansercs i otHomenue p Ha maoxectse Ng={1,2,3,4,5,6}, 3anannoe
MaTpHIEei, OTHOIIEHHEM YACTUYHOTO TIOPAIKA

m\n

olg|lbhlw(N|F

o|lo|lo|lo|o|r| K
o|lo|o|lo|Rr|kL,|N
o|lo|lo|lr|O|FR,| w
OO, |O|FR || B
ORI O|FR,|O|FL]| O
L K]
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22. A={a, b, c}, B={1, 2, 3, 4}, p €S AX B, T € B X B. Uzo6pasure p, T
rpapuuecku. Haiinute obnacts ompeneneHus ¥ 00JacTh 3HAYEHUH AJIS KaXJIOrO OTHOILEHHMS.
IIpoBepbTe, SIBIASETCS JIM OTHOLIEHUE T Pe(IEKCUBHBIM, aHTUPE(DIEKCUBHBIM, CUMMETPHYHBIM,
AHTUCUMMETPUYHBIM, TPaH3UTUBHBIM. Haniaure pet, Top'l, T'lop'l.

p={(a, 2), (&, 3), (a,4), (¢, 1), (¢, 2), (¢, 3)}
t={(1, 1), (1, 4),(2,3), (3,3), (4, 1), (4 3), (4, 4)}

2.3. OtHomenus p u 7 3anansl Ha muoxkectse Ne={1,2,3,4,5,6}. Onucars otHOMIEHNS

p, T, " pOT CIIMCKOM I1ap. BbII[CJII/ITb OTHOIICHHA OJSKBUBAJICHTHOCTU W IOCTPOUTH KJIIACCHI
OKBHUBAJICHTHOCTH. BBII[GJII/ITB OTHOLICHUS IMOPAAKa U KHaCCI/I(i)I/II_II/IpOBaTB Hux.

p={(Xy) x>y} t={(Xy) | x -y nenurcs na 2}

2.4. Onpenenutpb, ABISCTCS JIM JAHHOE OTHOIICHUE (DYHKIMEH, HHBEKINEH, CIOPBhEKIIHEH
1 OMEKIIUEN.

f={(x, y) € R?|y=1/x +7x}

KPUTEPHUU OLIEHUBAHUA 3AJJAHUA KOHTPOJIBHOM PAFOTHI Nel

Howmep 3ananus KonnuectBo 6amios
1 2
2 8
KOHTPOJIBHAA PABOTA Ne2

3ananue 1

1.1. JIns 3agmanHoro rpada (puc. 1) Haiiaure: MaTpuily CMEXHOCTH; JOIMOJHEHUE;
MaKCHUMaJIbHOE HE3aBUCHMOE MHOXKECTBO BEpIIHH (yKa3aTh YMCIIO HE3aBHCUMOCTH); IJIOTHOCTD
rpada; paguyc u JuaMeTp; nepudepuro, EHTP; YUCIIO BEPLUIMHHON U peOepHO CBA3HOCTH; MOCTHI
Y TOYKHU COUYJICHEHUS, €CIIM TAKOBBIE HMEFOTCSI.

1.2. IocTpouTs 3¥nepoBbl LUKIBL, dilepoBsl nenu. Eciu rpad He siinepo, 1006aBUTH
MHUHHMAaJIbHOE YUCIIO pedep, IeNa0INX €ro SHIEPOBbIM.

1.3. Onpenenuts, sBiseTcs JU rpad ramMmiIbTOHOBBIM, MOCTPOUTh TAMUIBTOHOB LIMKIL.
Ecnu rpad He siBisieTcsl raMMIIBTOHOBBIM, TO J00aBUTh MUHHUMAJIbHOE YHCIIO pedep, Aenarommux
€ro raMuJIbTOHOBBIM.

3ananue 2

Jnst 3amanHoro rtpada (puc.2) BBIYHUCIUTE MATPUIy JOCTHKUMOCTH, HaWIuTe
MaKCHUMaJbHbIe CUIBFHO CBS3HBIE MOATpadbl, ICTOYHUKH U CTOKH, MOCTPONTE KOHACHCALIUIO U
BBIMHIIIUTE BCE BO3MOXKHBIE 0a3bl.

Pucynoxk 2
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KPUTEPUU OLIEHUBAHUA 3AJJAHUA KOHTPOJIBHOH PAEOTHI Ne2

Howmep 3ananus KonnuectBo 6amios
1 5
2 5

7.3. Tembl 1a0OpaTOPHBIX PabOT

JlaGopatopHble  pabOThl MO JUCHMIUIMHE IpEeAHAa3HA4YeHbl Ui 3aKperIeHus
TEOPETUYECKUX 3HAHUN M NMPUOOpETEeHHs] MPAKTUYECKUX HABBIKOB IO PeaH3allid U3y4CHHBIX
MeTo0B. Tembl 1abopaTopHBIX pabOT MEePEUUCIICHBI HIDKE:

1. CnocoOsl 3aganus MHOXKeCTB. Onepanuu HaJ MHOKecTBaMU. OCHOBHBIE COOTHOIIEHUS
anreOpbl MHOXKECTB.

2. OTHOIIEHUS Ha MHOXKECTBAX.

3. Hoarpadsr. Uzomopdusm.

4. MapuipyTsl U CBSI3HOCTh HEOPUEHTHPOBAHHBIX IPpadoB.

5. JlepeBbs U OCTOBBI. DWUJIEPOBBI M TAMHIIBTOHOBBI IIUKJIBL.

6. OpueHTUpOBaHHbBIE TPadBb.

Coneprxkanue 1a00paTOpHBIX PabOT U METOAMYECKHE PEKOMEHAAIIMN K WX BBITIOJHEHUIO
IPUBEJICHBI B JIEKTPOHHOM y4eOHO-METOAMYECKOM KOMILJIEKCE AUCLUIUIMHBL U B 3JIEKTPOHHOM
peno3uTopuu yueOHbIX KypcoB loHI'Y.

WupuBuayanbHble 3ajJaHus NPEAyCMOTpeHbl K Kakaod jabopaTopHoil pabore u
MOJTHOCTBIO TIPUBEICHBI B METOJMUECKUX MOCOOmIx «MHoxecTBa. OTHOIIEHUS HA MHOYKECTBAX
u «Teopus rpadoBy.

TpeboBanust k 0pOpMIICHHIO OTUETA IO JabopaTOpHOIl padoTe:

Otyer odopmisitor Ha JmcTax Oenmod Oymarm ¢opmara A4 C OJHOH CTOPOHBI
KOMITHIOTEPHBIM CITIOCOOOM € IIOMOII[BIO0 TEKCTOBOTO penaktopa Microsoft Word. Pazmepsr mosneii:
JeBO€ — 25 MM, IpaBoe — 15 MM, BEpXHEE U HUJKHEE — 2 MM.

TexcT otuera nevaraercs mwpudptom Times New Roman pasmepom 14 pt ¢ moayTOpHBIM
MEXyCTPOUHBIM HHTEPBAJIOM U a03aliHbIM OoTcTynoM 1,27 cM. M306paxenue mpudra oobIYHOE,
BBIPAaBHUBAHKE TI0 IIUPHHE CTPOKH.

Otuer o nmabopaTopHoil paboTe BKIIIOYAET B ceOsl:

1. ®ammnusg, Ums, OtuectBo (Hanpumep, «MBanos Ban BaHOBHY»).

2. HazBanwue rpynnsl (Hanpumep, «I'pynma [TH-1»).

3. Ha3Banue JUCLUIIIUHBI (Harpumep, «/Incnunnmaa
«JluckpeTHast MaTeMaTHKa»»).

4. Homep naboparopHoit paboTsl (Harpumep, «Jlaboparopras padota Ne2y).

5. Tema naGopatopHoil pabGoTsl (Hampumep, «Tema: «2. OTHOIIEHUA HA
MHOXECTBAX»).

6. Llesb maGopaTopHOii pabOTHI.

7. KoHTpOnbHBIE BOITPOCH M OTBETHI HA HUX.

8. BapuanT unauBuayansHoOro 3aganus (Harpumep, «Bapuant Ne3y).

9. 3ayjlanne BapuaHTa K 1a00paTOpHON padorTe.

10. BrInIOIHEHHEIE 3aaHU.
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7.4.00pazer; coxepkaHHUsl HK3aMEHAIIMOHHOTO OwiieTa (MpH HAIWYMM 3K3aMEHa I10
JTUCITUTIITNHE)

®I'BOY BO «JJOHELIKHI TOCYJAPCTBEHHBIM YHUBEPCUTET»
Du3HNKO-TeXHUUECKUI (PaKynbTeT
OV — bakanasp
Hanpasnenue noarorosku — 09.03.04 «IIporpammHast MH)KEHEPUS
Cemectp 1
VYuebHast qucuuIuiHa «JlUCKpeTHas MaTeMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 1
3ananue 1. Onpenenuts onepanuio

- Uuepes onepammu { A, " }u{\,A};
- Nuepes onepammu { A, Uy u{\,A};
- \uepes onepanuu { A, "} u{A U}l

3amanue 2. s 3amanHOro rpada MoCTPOUTh KpaTdallide MapuipyThl IMPU MTOMOIIX
anroputma @uonga. IIpy nocrpoeHun BeCTH JBE MAaTPUILbl — MATPUIY MapLIPYTOB U MaTPUILY
pPacCTOSHUM.

YTBepxcz[eHo Ha 3aCCAaHuHn Ka(beﬂpm KOMITBIOTCPHBIX TEXHOJIOTUI

IIporokon Ne o1« » 20 r.
3asenyrommii kadeapoin
JK3aMeHATOP T.B. Epmojienko

B cnydae BeneHus yueOHOTo mpoiiecca ¢ MCIOJIb30BAHUEM DJIEKTPOHHOTO OOY4YEeHMsS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OujeTa MOKET OTIHYAThCS OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIINUECA

OOmiast olleHKa 3HaHUKM O0y4aroMMXCs MO JUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEHIAEMOCTb 3aHATHIA,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 33JaHUi, aKTUBHOCTh BO BpeMs
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MPOBEJICHUS JICKIIMOHHBIX W J1A00paTOPHBIX 3aHATHHA (ydacTue B OOCYXIACHHHM TEKYIIEro U
NPOIIEHHOTO MaTepuaia, peuieHue 3a1a4 | T.I1.).

CamocrosaTenbHas pabdoTa OICHMBAETCS HAa OCHOBE IPEJOCTABICHHBIX Ha MPOBEPKY
BBINTOJIHEHHBIX WHJIMBUAYAIBHBIX 33JJaHA C y4€TOM CBOEBPEMEHHOCTH HX IPEIOCTABICHUS U
COOTBETCTBUS TPEOOBAHUSM K UX BBIMOJTHCHUIO.

KonndecTBo 6ayuioB 3a KKy KOHTPOJIBHYIO pabOTy BBIYHCIISIETCS KaK cymMMa 0ajuioB
3a Bce BXoAduue B e€ cocTaB 3aganus. Kaxxaoe 3amanne oreHUBaeTCsl UCXOs U3 MaKCHMaJIbHO
BO3MOXKHOTO KOJIMYECTBA OaNIOB C Y4E€TOM IPABHIBLHOCTH BBIOJHEHUS 3aJaHHS, MOTHOTHI
IPUBOJAUMBIX 0OOCHOBAHUIA.

[To pe3ynbratam paboThl B ceMecTpe oOyuaromuiics, HabpaBmuii He MeHee 60 6asioB,
UMEeT MpaBO MOJYYHTh OIEHKY. Te, KTO mpeTeHayeT Ha Ooyiee BBICOKMN 0aul, MPOXOMAAT
aTTECTAIIMIO B BUJIE DK3aMeHa. MaKkCUMallbHOE KOJIMYECTBO 0AJIJIOB, KOTOPOE MOXKHO MOJTYYHTh HA
sx3amene — 20.

Howmepa paznesnos Bunsl padot MakcumaabHOE KOJTHMYECTBO 0aJIoB
JlaGopaTopHas pabota Nel 10
Pasner 1 JlaboparopHuas pabora Ne2 10
KonTponbras padorta Nel 10
Hroro 30
JlaGopaTtopHnast pabota No3 10
JlabopaTtopnast pabota No4 10
Pasnen 2 JlaGopaTtopHnas pabota No5 10
JlabopaTtopHnast pabota Ne6 10
KonTponbrast padota No2 10
Hroro 50
NTOIr'O 80
DK3aMeH 20
OO0muit uTOT 32 CeMecTp 100

O6m1ee KOIMYECTBO OAIITIOB 33 CEMECTP BBIUUCISAETCA KaK MAKCUMATbHOE U3 TIOJIYIeHHBIX
3a CEMECTp U Ha dK3aMEHE M BBICTABJISIETCS COTJIACHO MPUHATOMY MOPSIIIKY.

CooTBETCTBHE 0AIIIOB OLICHKC

K oH9ecTEO GALI0R O1teHKa 110 nITHOAIIFHOM IIKaJIe
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YJIOBJICTBOPUTEIIEHO 3aqTeHo
60-69 E 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 = HEYIOBIETBOPUTEIHHO e 3aTeH0
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIECCA

VYueOHbIe 3aHATHS TPOBOAATCS B 4-M Y4eOHOM Kopityce yHuBepcuteTa ( p. TearpaibHblid,
13). Jlis npoBeneHus 1ab0paTOPHBIX 3aHATHH TpeOyeTcss ayauTopusi, 000pyI0BaHHAS MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIMIHBIA MPOSKTOP M JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Uil CTyJIEHTOB, paboyee MeCTO MpenoaaBaresis, BbIxo B IHTepHeT — MPOBOIHOM MM C
ucnonp3oBanuem Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl HUCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayuynoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUecKOoe oOecreyeHne, MpPEeACTaBICHHOE B Yy4eOHO-METOJUYECKOM KaOuHeTe
['maBHoro xopmyca (aya.505).

B mnpouecce oOydyeHus oOydaromuecss UMEIOT BO3MOXKHOCTb MCIIOJIB30BaTh y4yeOHbIE
MaTepHalbl M0 AUCHUILTHHE «/lMCcKpeTHas MaTeMaTHKay, pa3MeIIeHHbIe Ha HHTEpHET-pecypcax
IpEenoJiaBaTess, a TAK)KE B 3JIEKTPOHHOM PEIO3UTOPUM y4eOHBIX KypcoB Ha miaatdopme Moodle
Lentpa auctanmmonHoro obpazoBanus GI'BOY BO «oul'V». Ilpu u3ydeHun AUCHUILUIMHBI
IPUMEHSIOTCS AIEKTPOHHOE 00yUYEeHHE U JUCTaHIIMOHHbIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wWcronmp30BaHMEM — pecypcoB  IIaTGOPMBI  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIIICTCSI TEKYLIUH KOHTPOJb 3HAHMH OOY4YaloOLIMXCSd HAa OCHOBE TECTUPOBAHMS U
IPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1.  OcHoBHnas nuTeparypa
1. Tummna B.B. [luckperHas matemartuka B npumepax u 3agadax. — CII6.: BXB-
[TetepOypr, 2008. — 352 c.: um.
2. Hazaposa NU.A. Teopus rpados: yuebHO-MeTonudeckoe nocodue / M.A. Hazaposa,
E.B. berukoa, T.B. Epmonenko. — JJonenxk: ITTIII «Hayka 1 ocBita», 2011. — 108 c.

10.2.  [lomonHUTENIbHAS IUTEPATYpa
3. Cypomatos C.B., E. B. OBunnnukosa E.B. /luckpernas marematuka. M.: Madpa-M,
2009. — 256 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hayunas snexktponnas oudiamorexka eLIBRARY.RU: caiit / HOb (O0O0). —
Mockga, 2000- . — URL.: https://elibrary.ru (qara o6parenwus: 08.04.2026). — Pexxum goctymna: ais
aBTOPHU30B. II0JIb30BATENIEH. — T €KCT: dJIEKTPOHHBIMN.

2. Hayunas sjexktponnasi oudiauorexka «KubepJlenunkay: caiit / Accoruarus
«OtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mata oOGparuenust:
08.04.2026). — Pexxum noctyma: cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

3. Hauumonanbuass moamucka: caiir / PIIHU. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mata oOpamenus: 08.04.2026). — Pexum poctyma: s
aBTOpHU30B.1oNb30BaTeneit JJonl'Y. — TekceT: 31eKTpOHHBIN.

4. HaumonanbHasi  3jiekTpoHHass  OuOauorexka  (HOB): benepanbHast
rocynapcTBeHHas MHpopmanuoHHas cuctema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
08.04.2026). — Pesxxum moctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIIH.

5. Oopa3oBarenbHas miaargopma IOpaiit: caiit. — MockBa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6pamenus: 08.04.2026). — Pexum moctyma:
U3JJaHKs CBOOOTHOTO AOCTYIA, AJIsi aBTOPU30B. MOJIb30BaTesel. — TeKCT: 2IeKTPOHHBIH.
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6. JaexTponHasi oudimorexka PI'B: pasnen caiita / PI'b. — Tekcr: a1eKTpoHHBIH //
Poccuiickas rocyJ1apCTBEHHAs OnbIMoTeKA: ouIHaTBHBINA CaWT. -
https://Idiss.rsl.ru/electroniclibrary. — Pexum pgoctyma: HOMCK CBOOOJIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — BupTyanbHbiil untansubii 3ai1 PI'b va Tepputopun HB Jlonl'Y.

1. DJIeKTPOHHO-0MbMoTeuHas cuctema Jlanb: caiit / ObC Jlans. — C.-IletepOypr,

2011- . — URL: https://e.lanbook.com (mata o6pamierus: 08.04.2026). — Pexxum gocTyma: u3ganus
CereBoii 37IEKTPOHHON OMOIMOTEKH, IS aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 2IeKTPOHHBIN.
8. DJ1eKTPOHHO-0ubmoTeuHast cuctema JJouIl'Y: caiit / ®I'BOY BO «/lonl V». —

Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 08.04.2026). — Pexum
JIOCTYyTIa: CBOOOMHBIN. — TEeKCT: 2JIEKTPOHHBIH.
9. JJekTpoHHbI Katajsor Hayunoii O6uGmuoreku [loul'Y: pasmen caiita / Hb

Joul'Y. — Tekcr: anexrponnsiii / DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamienwus: 08.04.2026). — Pexxum qocTyma: MOUCK CBOOOIHBIN, QIIEKTPOHHBIE IOKYMEHTHI
— nis monb3oBareneit Joul'V.

10. DaexTponnblii apxuB Jloul'Y: pa3aen caiita/ Hb JIonl'Y. — TekcT: 2eKTpOHHBIN
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 08.04.2026). — Pexxum
JIOCTYTIa: CBOOOIHBIH.

11. [Iporpamma  gns  paboret ¢ rpapamu  «I'pap  Owunmaitn».  URL:
https://graphonline.ru/about

12. [TPOT'PAMMHOE OBECIIEUEHUE

1. Microsoft Visual Studio (siutiensust mporpammsl Dream Spark i BeICIIHX yueOHBIX

3aBEJICHUN)
2. OpenOffice, LibreOffice.
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