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1. HEJHU OCBOEHWUS JUCITAIIJINHBI
LemsiMu OCBOGHHUS JIMCIHTITHHET (MOJYJIS) SBISIOTCS:

* opMHUpOBaHMEe y CTYIEHTOB MATEMATHYeCKOM KyJNBTYpPLl M PAa3BHTHE JIOTHYESCKOTO
MBIIUIEHMS;

* popmupoBanue (QyHIAMEHTANBHEIX 3HAHUM TIPH W3yYeHHH BOIIPOCOB TCOPETHKO-
MHOECTBEHHOTO ONUCAHUsI MaTeMaTHYCCKUX OOBEKTOB, OCHOBHBIX NpPoGIeM Teopuu rpados u
METOZOJIOTHH HCIIOJIB30BAHNUS arnapara MaTeMaTHYeCKO! JIOTHKH, COCTABJISIONIMX TEOPETHUCCKU
(GyrrameHT onmcanns QYHKIMOHATIBHBIX CHCTEM

* 00yueHue COCTABJICHUI0 MATCMATHYECKAX MOJICIICH H OCHOBHBIM METOJAM PEIICHHS 3auad
TCOpHH TpadoB, anreGpbl IOTUKA, TEOPHH OHHAPHBIX OTHOIIEHHI ¥ TEOPHH MHOKECTB,

e o0ydenne pelIeHUI0 NPUKIATHBIX 3a7a4 MATEMATHYECKMMM METONAMH, pPasBUTHIO
CIIOCOOHOCTH TBOPYECKH OIXONTE K PENICHHIO IPO(ECCHOHANBHBIX 3a11ad.

2 MECTO JUCHUIVIMHBI B CTPYKTYPE OITOII BO

Hucunmmna  «JluckperHas MaTeMarHka » OTHOCHTCS K 0a30BOM  4acTH OCHOBHOMN
IpopeccHoHanbHol 06pa3oBaTeNbHON IPOrPaMMbl TOATOTOBKH GAKANABPOB II0 HAIIPABJICHUIO
02.03.02 «®yunamentanbHas BHGOPMATHKA U MH(OPMAIMONHEIE TEXHOTOTHEY. [ YCIEIIHOTO
U3YIeHHs JAHHOW JHCHUIUIMHBI CTYJICHT JOMKEH BJIAfeTh OOM3aTeNbHBIM MHHHMYMOM
CONEPXAHHUS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMEI II0 MaTeMaTHKE JUIS JIAHHOIO HAIpABICHHS
(MaTemMaTH4eCKOr0 ananu3a, aHAIUTHYCCKON I'eOMETDHM, NHHEHHOM anreGpb). 3HATH OCHOBEI
MaTeMaTA4IECKOTO — aHanmm3a, anreOpbl, TeOMETPHM, COBPEMCHHBIC TEHICHIIMH  PA3BHTHS
HHQOPMATHKH, BEIMHCIHTENLHON TEXHUKH M KOMITBIOTEPHBIX TEXHONOTUH., YMETh IPUMCHSITh
MaTCMaTHYCCKME METOABl M BBIMUCIUTENBHYIO TEXHUKY UL PEIUCHHs IIPaKTHYECKHX 3aJ(a,
IIPOTPaMMHPOBATE HA OJHOM M3 AITOPUTMHUYECKUX S3bIKOB, IIPOBOJUTH CPABHUTENLHLIM aHAN3
napamMeTpos. BiaaeTs sJeMeHTaMu MaTeMAaTHYECKOTO aHAIN3a ¥ OCHOBAMH aJITOPHUTMH3AIIHH.

Hucuumina GopMupyeT 3HAHMS U HABBIKK, HEOOXOMUMBIE B IIPAKTHIECKOM AeATENHHOCTH
KBaNA(QUIUPOBAHHOIO criennanucTa. B pamkax yueGHOTo Iporecca MoxeT GBITh HCIOTb30BaHa
IPU MOATOTOBKE BBILYCKHOM KBATU(DHUKAITMOHHOM paboOTEL.

3. KOMIIETEHIIUA OBYYAIOIETI'OCS, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMA MU CHUTIIUHBI (MO Y JIST)

Iponece  wmsywemmst jmcnmmrunbl  «JIHCKpeTHAS —MaTeMaTHKa» HalpasieH  Ha
(OpMHUPOBAHUE CIEAYIONIMX KOMIIETECHIHIA:

Ne HaszsaHue koMneTeHLMH Wupeke
n/n

OdmexyabpTypHBIe Kommerenuun (OK)
I. | ciocoOHOCTBEIO  HMCIIONIB30BATH  0a30BLIE  3HAHUS  E€CTCCTBEHHBIX Hayk, | OIIK-1
MaTeMaTHKH ¥ UHPOPMATHKH, OCHOBHBIC (DAKThI, KOHIENIHH, MPHHIHIIEI
TEOpHi, CBSI3aHHBIX c byrmameHTaNBEHOM uH(pOPMATHKOH u
HHGOPMAIMOHHBIMH TEXHOJIOTHIME |
2. | cocoOHOCTBIO K Pa3paboTKe aIrOPHTMAYECKUX M MPOTPAMMHBIX pemteHu#t B | OITK-3
00JIacTH CHCTEMHOTrO ¥ NPHKIAJHOTO MIPOrPAMMUPOBAHUS, MATEMATHUECKHX,
MH(QOPMALMOHHBIX M MMHTALMOHHBIX MOJENEH, CO3IaHuI0 HH(MOPMALHOHHBIX
pecypeos rioGanbHEIX ceTelf, 06pasoBaTeNBHOrO KOHTEHTA, IPUKIALHEIX 6a3
JAHHBIX, TECTOB ¥ CPEJICTB TECTHPOBAHUS CHCTEM M CPEACTB Ha COOTBETCTBHE
CTaHJIapTaM B HCXOJHBIM TpeOOBaHUAM
ITpodeccnonanbunie kovuerenmun (1K)

1. | crIOCOGHOCTBIO HOHHMMATH, COBEPIICHCTBOBATE M IPUMEHSTS coBpeMennslit | [IK-2
MaTeMaTHYeCKUd anmapar, (GyHJaMeHTAlbHEIE KOHIENIMA W CHCTEMHBIE




METOAOJIOTHH, MEXAYyHAPOAHLIE M IPOhECCHOHATBHBIC CTAHIAPTEL B 00IaCTH
UH(OPMAITOHHBIX TEXHOJIOIHI

2. | cmocobnoCTEIO 30 )EKTUBHO MpUMEHSTL 0a30BBle MaTeMaTH4YecKue 3Hauus u | [1K-6
MH(POPMALMOHHEIE TEXHOJOTHM MPU pEIICHAH IIPOEKTHO-TEXHHYECKHX 1
NPUKIATHBIX — 3a/1a4, CBA3AHHBIX C  Pa3BUTHEM M HCIOJIB30BAHHEM
HH(OPMAIHOHHBIX TEXHOIOT Uit

B pesynprate u3y4eHUs JUCIUAILTHHE] CTYAEHT TOKCH:

3HaTh:

- OCHOBHBIC ITOHATHUS M 3aKOHLI TEOPUU MHOKECTB; CIIOCOOLI 3aaHU MHOXECTB U CIIOCOOBI
OLIEPUPOBAHUS ¢ HUMU,

- CBOMCTBA OTHOIIEHHI MEXIY dIIEMEHTAMH JUCKPETHBIX MHOYKECTB M CHCTEM;

- MCTOJIOJIOTHIO HCIIOIb30BaHUS allllapaTa MaTeMaTHYEeCKOH JIOTHKY U CII0COGH! ITPOBEPKH
UCTUHHOCTH YTBEPXKICHUH;

- QIrOPUTMEI IPUBEACHUS Oy/IeBBIX (yHKIHH K HOpMATbHOH GOpMe U HOCTPOSHHS
MHHUMaJIBHBIX (OpM;

- METOJIBI MOCTPOCHHA 110 OyNIeBOH (YHKIIAY MHOTOIIOIOCHEIX KOHTAKTHBIX U
(GYHKIINOHATLHEIX CXEM;

- MCTOJIBI HCCIIEOBAHMUS CUCTEMBI OyNIeBBIX (QyHKIHMIL HA TOJIHOTY, 3AMKHYTOCTE U HAXOK/ICHUC
Oazmca;

- OCHOBHBIC ITOHATHUS U 3aKOHBI KOMOMHATOPUKY ¥ KOMOHHATOPHEIX CXEM;

- OCHOBHBIC ITOHATHS U CBOMCTBA IpadoB U COCOOHI UX IPEACTABICHNUS,

- METOJIBI KCCIICIOBANHS KOMIIOHCHT CBA3HOCTH Ipada, alrOpHTMbI OIIpeAeNIeH s KpaTuaiImx
IyTeH MeXy BepIIMHaMu rpada;

- METOJBI UCCIICNOBAHUS IIYyTEH M MIUKIIOB B rpadax, HaX0XICHUE MAaKCHMAJIBFHOTO MTOTOKA B
TPAHCIIOPTHEIX CETSX;

- METOJBl PEILICHUS ONTHMHU3AIMOHHBIX 3384 Ha rpadax.

- TPHEMBL IPOTPAMMHUPOBANMSA UL Iepconanbibx IBM (IBM — coBMECTHMBIX KOMITHIOTEPAX )
Ymern:

- HCCIIEN0BATh OYJIeBBI (DyHKIMY, TIONy4aTh HX HPCACTABICHHUE B BUJIE (HOPMYIL;

- IPOU3BOJMTH IIOCTPOCHIE MUHUMAIILHEIX (QopM OyIeBEIX QyHKIHL;

- OTIPEAEIATE TIOJMHOTY B 0a3uc CHCTEMBEI OYIIEBEIX (PyHKIMI;

- IPUMCHATL OCHOBHBIE AJIFOPUTMBI HCCIIEIOBaHUS HEOPHCHTHPOBAHHBIX ¥ OPMEHTHPOBAHHEIX
rpadog;

- IIOJIB30BAThCS 3aKOHAMHU KOMOMHATOPHKHY ISl PEIICHUS IPUKIAHEIX 3813,

- peIaTh 3a1a4m ONpPeeNeHIs MAKCUMAIEHOTO TIOTOKA B CETSIX;

- perath 3a/[a9i ONpeeIICHHs KpaTyalllinX ImyTeH B Harpy;KeHHBIX rpadax;

- paspaboTaTh W OTV/UTH NPOTPAMMY Ha AITOPHTMHYECKOM s3bIke CH++ JUI pealnsanuu
QJIITOPUTMOB JUCKPETHOMW MAaTEMaTHKH,

Buaaners:

- HABBIKAMH PELICHUS MaTeMaTW4eCKHX 3alad IHCKPEeTHON MaTeMaTHKU,

- HaBBIKAMH MCIIOJIb30BAHUA B IPOQPECCUOHANLHON JIeITeIbHOCTH Ga30BhIe 3HAHUS B 001aCTH
JUCKPETHOI MaTEeMaTHKH,

- METOJaMHU aHaIu3a M CHHTE3a H3y4aeMbIX SBJICHUM U IPOIECCOB;

- 00J1azath CloCOOHOCTHIO K IPUMEHCHHUIO Ha [IPAKTHKE, B TOM YHCIIE YMEHHEM COCTABIISTE
MaTeMaTHYeCKUe MOJIEN TUIIOBBIX IIPO(MECCHOHATLHBIX 38449 H HAXOJIUTh CTIOCOOLI UX
PeIeHNIT; HHTEPIPCTUPOBATE TPOheCcCHOHANBHBI (HU3UIECKHi) CMBICT TOJIYYEHHOrO
MATEMaTHYECKOTO pe3yIbTaTa;



4. CTPYKTYPA 1 COAEPKAHUE NUCINILINHEI (MOAYJIs)

O061as TpyTI0eMKOCTh QUCIUILIAHEI COCTABIIAET 6 3aUCTHEIX enuHAI, 216 yacos.

Buabr yuebuoit paGoTel, BroUas CAMOCTOATENLHYIO
paboTy cTyneHron
W TPYAOEMKOCTS (B uacax)
E O6uem yuebuoit DOpMBI TEKYLIErO KOHTPOSTA
3 paborsl, YCIIEBAEMOCTH
NQ Pasnen (rema) E § :‘s’ % 2 C NIPHMEHEHHEM (ho nedeaswi cesecntpa),
[I/H IHCLHIMHE 65, E g gé g\g éé o % MHT;[J;!::‘AI‘IOZHHX ¢0pmaa:_$::r:>:Hyr”quoﬁ
& & E 4 é‘ & E =S © E (B wacax / %) (o ceniecmpan)
& E g
1 | OpuenripoBannsie 1] 1-18 - - - - 36 | - - repeaTTecTanus
rpadst
Hroro 1 cemecTp | 1| 18 - |- - - 36 | - - 3aqer
1 | MHoxecTBa 17} 1-2 4 2 2 - 11 |- 4/50%
oToOpaykeHHs
2 | OtHomeHus 41 3-5 6 3 3 - 8 |-| 6/50% | peiirunr-
KOHTpoJIb No |
3 | AnreGpa moruku 41 6-10 | 10 5 5 - 15 | -] 12/60%
4 | DneMeHTsI 411-12 | 4 ) 2 - 7 |-| 4/50% | peiiTunr-
KOMOUHATOPHOTO KOHTPOJTE Na 2
' aHaJIM3a
S | Teopus rpados 4] 13-16 | 8 4 4 - 13 [ -] 10/63%
6 | OnemenTsl Teopuu | 4 | 17-18 | 4 2 2 - 9 |-| 4/50% | peiiTunr-
KOJMPOBaHHUsI KOHTpOJb No 3
Hroro 4 cemectp | 4| 18 36 | 18| 18 | - 63 |-| 40/55% | sx3ameH 454
Beero | 4| 18 36 | 18| 18 - 99 | -| 40/55% | sauer/3k3amen
(45 4yacoB)
Conep:xanne pasieioB y4e6HOH THCIHILIHHDL,
Ne Haumenonanue paszena Coneparanne pasaena
n/n JAHCIUTJIHHBI
1 Muoxecrsa  u | 1.1.J1lousTue MHOKECTBa, CII0CO0LBI 3aIaHUA MHOMECTB.
OTOOpaKCHHS [logMHOXecTBa, CpaBHEHUE MHOMKECTB.
1.2, Omepanuu HaJ, MHOXeCTBaMH. Juarpammser  Ditniepa-BenHa.
MormHoCTE MHOKECTB. J[eKapTOBO IIPOH3BEICHIE MHOYKCCTR
2 OrHOmeHms 2.1. Ilonarne oTHOWweHNs. BHHapHble OTHOIIEHHS W CIOCOGHI WX
safanus. Onepanuy nHajy OHHAPHBIME  OTHOIIEHUAMH. ObpatHrIe
oTHOIIeHHU:. KoMnosunust GuHapHEIX
2.2. Matpuna OwHapHBIX OTHOIIcHWH., CBOHCTBA OuHapHBIX
OTHOIICHUH: pedIeKTUBHOCTE, CUMMETPUYHOCTD,
QHTUCUMMCTPHUYHOCTE, TPAH3HTHBHOCTS.
2.3. OTHOIICHNS 9KBUBANEHTHOCTH., KITacChl SKBHBANEHTHOCTH ¥ UX
CBOICTBA. DakTop-MHOXKECTBO. Cucrema Pa3sIuYHBIX
npejicTaBurencii. OTHOMEHHS TOPAAKA. YIIOPAIOUCHHEIE , THHEHHO-
YIOPANOYCHHBIC U YACTHYHO-YIOPSIOUCHHEIE MHOYKECTRA.
3 Anrebpa noruku | 3.1.Anre6pa BbIcKasbIBaHWM, [[OHATHE O BBICKA3LIBARMLL Oneparuu

Hall  BBICKaspIBaHUsMH. DopMynasl  anrebpbl  BBICKA3BLIBAHMIA,
PasrocunenocTs B airebpe BeickassiBanuit. Byiesa anrebpa.

3.2, JlpoifcTBeHHOCTE B anrebpe  BHICKA3LIBAHMIL. [Tpunramn
JIBOHCTBEHHOCTH M 3aKOH IBolcrBeHHOCTH. HOpMmanbubie thopmaI
anreOpnl BeickaspBanmil. JIHO® u KH®. Pasnoxerue GyrKIINIT
anreOpsl Jtoruku mo K mepemenapiM. CJTHO u CKH®.

3.3. Cynepnosunust GyHkumit anre6pnr moruku, [1omHbIE CHCTEMbI
ysaxnwit. IToustue Gasuca. [Tonmuaom JKerakuma,

3.4. 3amkmyTele Kiaccel  GyHkimit.  JluHeiiHbIe byukimy,
Mosoronnsle  dynkunn.  Teopema 0 MOHOTOHHEIX (QyHKIHSX.




CamozBoiicTBennble  (QyHKupn.  OyHKNAH,  COXPAHSIOLIHE
koucranTel 0, 1. Teopema [ocra o ¢pyHKIMOHaNBEHOM TOMHOTE,

3.5. P-K cxeMBI 1 cXeMBI U3 (YHKIMOHAIEHEIX JIEMEHTOB. 3anaua
CHHTEe3a, 3ajaya aHauusa M 3ajJada  ynpomienus PKC.

OnHOpaspANHEIH 1 MHOTOPa3PSUIHBL IBOMYHBIN CyMMATOD.

JIeMEHTHI
KOMOMHATOPHOTO
aHanu3a

4.1. Knaccuuxarus xoMOHHATOPHBIX 3384 U XapaKTEPUCTHKE HX
OCHOBHEIX THITOB. OCHOBHBIE ITpaBmiia KOMOUHATOpHKH. OCHOBHEIE
KOMOWHATOpPHEIE ~ KOHGHTYpanuM:  pa3MeIIeHHs, COYCTAHMS,
nepecraHoBKU. Pasbuenust. MeTon BKToueHU # HCKIIIOUEHHI,

42. bunom HrioTona, GuHOMHANLHBIE  KOd((HIHCHTEL,
Tpeyronsauk Ilackais. MeTton BKIOYEHU 1 UCKITIOUSHHIH.

Teopus rpagos

5.1. OcuopHrle onpenenenus: rpad), wacTuuHbil rpad, moxrpad.
Crocobsr 3ananus. Crenenu Bepmmd. Teopema Diinepa o cymme
creneHeit. IlyTh, TIpocToll MMyTh, Iemb, KOHTYP, OUKI, CBA3HOCTE,
CHJIBHAS CBSI3HOCT. .

5.2. llngmapunte rpadel. Teopema o ToMm, urto Ks u Ks3
HEIIaHAPHEL. Teopema [Tontpsruaa-KypaTtosckoro (Ge3
noxasaTenbetBa). Kputepmit mmamapmoctu. Packpacka rpada.
XpomaTruaeckoe 9rciio rpada.

5.3. DWnepoBel u raMHIBTOHOBEI rIpadrl. HeoGxomumble u
JOCTaTOYHBIC YCIOBUA., 3ajada IMOWCKA TaMIJIbTOHOBA [HKJIA B
rpade. JIBynonsHEIe rpadsl.

5.4. OcroBbl rpaha. Hammenbmuii octos. CBoiicTBa JepeBbes.
JIMCKpeTHEIE SKCTpeMalbHBIC 3a/aul. AJTOPUTM HAXOXKIEHUS
MUHHMAIBHOIO ~ OCHOBHOTO — fepeBa.  ANTOpUTM  J[eHKCTpEI
HaXOXACHUA JIepeBa Kpartyaliuux pacctostauil. AnroputM Oroiina
HaXO0XJCHUS MATPUIBI KpaTYalIuX paccTOSHUH,

ONEeMEHTHI TeopHu

6.1. KomupoBanme kak cmoco6 IIpeAcTaBieHus UHPOPMAITNH.

KOZIUPOBaHHS Komuposanue wu nexomuposanme. AndasHTHOE KOIHpOBAHYE,
JloCTaToYHBIH MPU3HAK B3aUMHON ONHO3HAYHOCTH an(aBUTHOrO
KOJZIMPOBAHUS
6.2.0nTaManpHOe KOJINPOBaHUE, ITomexoycroitunBoe
KojupoBanue.  KomupoBaHme ¢  wcnpaBleHHeM — OMHGOK.
Knaccndukanus orun6ox. Bo3MOKHOCTE HCIIPaBIEHHS OMHO0K

Copnep:xanne j1a6opaTopHBIX paGoT

1. MozenmpoBanue onepamuy «nepecedeHney s ABYX YHCIOBLIX MHOYKECTS.

2. MonenupopaHue OCHOBHBIX OIIepamuii /it ABYX YHCIOBBIX MHOYKECTS.

3. Tlocrpoenne MaTpHIbl GHHAPHBIX OTHOIIEHMI,

4, T'eHepanmus pasMmelIcHHH,

5. DBrrumcneHue ymcia coueTaHui.

6. IloctpoeHwue TabIMILI MCTHHHOCTH.

7. Toctpoenne CJJH® u CKH®.

8. Mcenemopanme cruereMn! GyHKimif Ha MOIHOTY.

9. Mupnmusanus Gynessix yHkumii metomom xapr Kapro.

—
o

i HaXO)KIIeHI/Ie OCTOBa MUHHMAJIBHOI'O BEca IO ANTOPUTMY HpI/IMa-KpaCKaJIa.

11. Packpacka Beprun rpada.

12. JBynonbHbie rpadsl.

13. Haxoxnenwe kparyaiinmx Mapmpyros no anropurmy ®opua-Bemvana,
14. Haxoxnenwe KpaTuaifinix MapLipyToB 0 alTOPHTMY Jlelkerper.

15. Haxoxnenue 5itepoBa MuK/a B HCOPHEHTHPOBAHHOM Ipade.

16. Hoctpoenne xona, G1u3KOro K onTMManbHoMy. Anroput Daro.

17. Komuporanue o Xapdmany.




18. Tloctpoenne 6GunapHoro koxa I'pes.

Copep:ranye NpaKTHIECKUX 3aHATHIA

1. Onepanun Haj MuOXecTBamu. JluarpaMmsl Oitnepa-Bernna. Yipormenue BeIpaeHuUi
HaJl MHOXECTBAMU C MCTIONB30BAHHEM OCHOBHBIX TOXKIECTB aIreOphl MHOKECTB.

2. Onepanuy HaJ HEYETKHMHI MHOXKECTBAMH U UX CBOMCTBA. Ompenenenve paccTosgHmi
MEXIY HEUSTKUMHI MHOKECTBAMH.

3. JlekapTOBO IIpOM3BENCHHE MHOXKECTB. BHHAPHEIE OTHOIICHHS. 3aIuch OMHAPHBIX
OTHOMEHUH ¢ IOMOUIBIO CLICHHATBHON MaTeMATHYECKOH CHMBOMMKH. OIpeleNcHue CBOHCTR
OUHAPHBIX OTHOIICHHI U WX MPUHAICKHOCTH K CTIEIHATLHBIM THIIAM OMHAPHEIX OTHOLIEHHH,

4. Hewerkue oTHOmeHus. OmIepalnyu HaJ| HEYETKAMU OTHOIICHHSIMIY. Kommozuiun
HCHCTKAX OTHOWICHHH. Ompezenenre CBOKCTB HEUCTKUX OTHOIICHHMH U WX IPHHAINIEKHOCTH K
CHCIHATLHLIM HEYETKAM OTHOIIEHUSIM.

5. Ilpasuna cymmer u ipor3BeeHus. [IpHHITHI BKIIOUCHUS U HCKIIOUeHns. Pasmerenus
u nepectaHoBKU. Coueranus. bunom HrioTona. CBOHCTBA GHHOMHAATBHEIX ko3 durreHTOB.

6. Ouepauuu Haj BhICKasbIBaHUAMU. DOPMYIIEI anreOpel BBICKA3bIBaHU. TaGuIE!
WCTHHHOCTH. ~ OKBUBAJIGHTHOCTH  (opMmyl.  OCHOBHbIE  BKBHBAJICHTHOCTIL IMpwuaitwmm
IBOHCTBCHHOCTH. PaBHOCHIBHEIE Ipeobpasosanms GopMyIL.

7. Tabnu4HOEe M aHANMTHYCCKOE 3aaHHE GYIIEBBIX ynxnuit. Peanmsauys  yHxitmit
dopmynamu. Ilpencrasnenne ¢ymkmuit CIAH® w CKH®. Baxueiimme 3aMKHYTBIE KJIACCHI
OyneBpix ¢ynxmuit, Ilomunom YKerankuma. OyHKUMOHATEHASA ITONHOTA, [IpoBepKka ITOIHOTEL
Kpurepnii [Tocra hyHKIHORATEHOM TOMHOTEL

9. OcHoBHBIE MOHATHS Teopuu Tpados. THIET rpados. Iloarpader. Marpuunoe
npepcrapnenue rpagos.  Omepamum Han rpadamum.  Ilocrpoemwe rpaoBEIX Mozenei
BIIEKTPUYECKHX ¥ KOMMYTAIAOHHBIX CXCM.

10. Merpuueckue xapakrepuctukn rpada. OmpeneneHue [ICHTpa, pajuyca, AUaMeTpa,
MenuaHe! rpada. Pemmenrne MUHAMAKCHBIX 337184 Pa3MELCHHs.

11. JloctmxumocTs u cBasHOCTE. OlpejesieHne KOMIOHEHT CBS3HOCTH HeoprpaoB u
CHJIBHBIX KOMIIOHCHT Oprpados.

12. Jlepebst:  ocHOBHEIE mnOHSTHS.  [TOCTPOGHHE OCTOBHEIX JCpeBLEB rpada ¢
HCTIOJIb30BAHUEM NOMCKA B IilyOHHy W mmupuRy. Anropurmsr Kpackana u IIpuma IIOCTPOCHHUS
KpaT4aiiiero OocToBa B3BCMICHHOIO rpada. 3agaum ompesciemHus KpaT4yalIliiX OCTOBOB B
TOIOJIOTHYECKOM POSKTUPOBAHHUH,

13. IlocTpoerne mMaTpui QyHIAMEHTATBHEIX [TUKIIOB I paspe3os rpada..

14. O6xomer rpada. Oupepenenne d#NEpOBEIX W TaMETETOHOBBIX IUKIOB Ipada u
UCIOJIb30BAHNC NAHHBIX 32a9 B IIPUIOXKCHUAX. PelmeHme 3amaud KOMMHBOSIKEpa M €ro
IPHUKITHOE 3HAYEHHE.

15. Anroputmel packpacku rpada. Pemenue mpukiagHbIX 3a0a4, CBOMANUKCS K 3ajiavue o
packpacke.

16. Onpenenenne kpardaiimux myteit B rpadax. Pelenme 3ajad HAa HCHONb3OBAHME
anroputMoB Jlefikerpel, ®opaa u Onoiina.

17. Anroput™ @opra-Pankepcona OIpeeeHns MAKCUMATEHOTO IOTOKA B TPaHCIIOPTHOM
CETH.

18. Onrtumansuoe xomwposanue. I[Tomexoycroitunsoe konupoBanue. Kopuposanue c
ucnpasineHueM omubox. Kiaccupuxanus ommtox.

S. OBPA3OBATEJIBHLIE TEXHOJIOTHUHU

Ilpn  npoBefeHHM JIEKIMOHHBIX 3AHSNTHH IPUMEHSETCS KIACCHUYCCKHH IIOJTX O
TIPETIO/IHECEHH Y4eOHOr0 MaTepuala, HpPeAIoNaraonmiit IposIeMHY0 IIOCTAHOBKY 38j1ad |
IEPEXO K paCCMOTPEHMIO METOJIOB UX PENICHHS.

Pexomendyemcs: Vcnons3oBarue My IbTUMEIMHHBIX IPE3CHTAIH 110 PSRy TeM BO BpeMs
nexnuit. lIpesentanus MO3BONSCT XOPONIO WJUTIOCTPUPOBATH JIEKIIHIO, JIEMOHCTPHPOBATE



IOBeJICHHE (DYHKIIUH, BU3YAIH3HPOBATH METO IIOCTPOCHUA IIOBEPXHOCTEH M T.Z. B Teuenue
JICKIIHH  TIPEIIONIaBaTeNlb IOCTOSHHO BEAET JHANOT CO CTyHeHTAMHM, 3a1aBas ¥ OTBeuas Ha
BOITPOCEI.

IIpu nposenenun mnaGoparopnoro NPaKTHKyMa HCOOXOMMMO CO3/aTh YCJIOBHS IS
MaKCUMAaJIbHO  CaMOCTOSATENLHOTO — BBIMOJIHEHUS nabopatopubix  pabor. IlosTomy mpm
TIPOBEJICHUH J1ab0paTOPHOTO 3aHATHS PEIIONABATENTIO PEKOMEHTYETCSL:

1. Ilposectn axcmpecc-ompoc (YCTHO WIM B TECTOBOM dopme) mo Teopermueckomy
Matepuany, HeoOXOAMMOMY IS BEIONHEHHUS PaGOTHI (¢ OLIEHKOIA).

2. IIpoBEpUTH IUIAHBI BBITONHEHHUS n1abopaTopHBIX paGoT, IMOATOTOBICHHEI CTYyZIEHTOM
JoMa (¢ oneHKoi).

3. Ouennrs pabory cTyneHTa B N1a00PATOPHH U OTydeHHbIC UM JAHHEIC (omenka).

4. IIpOBEpHTH 1 BBICTABUTH OIIEHKY 3@ OTHUET.

JIroGast  maGoparopHas pabora OMKHA — BKIIOYATE TIIyOOKYIO  CaMOCTOSTENBHYIO
IPOPaOOTKY TEOPETHYECKOTO MaTephana, HIy4eHHe METONHK NPOBENICHUS U ILTAHHPOBAHUE
OKCIICPAMCHTA, ~ OCBOCHME  H3MEDHTENBHEIX  CPEeACTB, 06paGoTKy m HHTEPIIPETALIAIO
OKCIICPUMCHTANBHBIX JAHHEIX. IIpu 3TOM wacts paGoT MOXET He HOCHTH OGs3aTeNhHEL
XapaKTep, a BBIIONHATHCA B PaMKaX CaMOCTOATENBHON paGoTHI TI0 Kypcy. B psm pabor
LENeCOO0pasHO  BKIIOYATH  Pasyelbl ¢ JOMONHUTENEHEIMU ONIEMEHTAMH  HAay4YHBIX
HCCIICIOBAHMH,  KOTOpble  HOTPeGYIOT — YIIyGNeHHOM — CaMOCTOSTENbHOMN npopaboTKu
TCOPETHYECKOTO MaTepHrala.

Ilpn opranmsanmn BHeayIMTOPHOI caMOCTOSITeNLHOI PadoThI I10 AHHON JHMCIIHILTHHE
TIPCIIONIABATEIII0 PEKOMEH/IYETCsl HCIIONB30BATh CIEAYIONTHE e€ (hOPMBL:

® [ONTOTOBKA M HAIUCAHUE Pe(epaToB, JOKIANOB, OYEPKOB M JPYIUX [MHCEMEHHDIX pabor
Ha 33J1aHHEBIC TEMEL,

® IOArOTOBKA MYJIBTHMENUIHBIX IPE3CHTAIIMIA;

¢ BBINOJHCHHE NOMAIIHUX 3aJaHuil pa3sHooGpasHoro xapakrepa. DTo - pelenue 3ama4;
10R00p H M3yYeHHE JINTCPATYPHEIX HCTOUHHKOB; [OAGOP MILUTIOCTPATHBHOTO Y OIHMCATEIBHOTO
MaTepHana 1o OTAEIbHBIM pasnenam Kypea B cetu MarepHer;

® BBIIONHEHHE WHIAMBUAYATbHBIX 3aNAHUH, HANPABIEHHBIX HA Da3BUTHE Yy CTYIEHTOB
CaMOCTOSATENIBHOCTH M MHUIMATHBLL VIHAWBUIYaNbHOE 3a0aHKe MOKET TOJIYYaTh KaK KajKIblit
CTYJEHT, TaK ¥ 4acTh CTYIEHTOB IPYIIIHL,

TIOATOTOBKA IOKIIANI0B MCCIIENOBATENBCKOTO XapakTepa Uil BRICTYIUICHHS Ha Hay4JHOI
CTYICHYECKOH KOH(DepeHIum.

6. OHEHOYHBLIE CPEACTBA IS TEKYIOET'O KOHTPOJIS
YCIHHEBAEMOCTH, ITIPOMEKYTOYHOM ATTECTAIIAN 11O UTOT'AM OCBOEHUS
JAUCIUTLIUHBI 1 YYEBHO-METOANYECKOE OBECITEYEHUE,
CAMOCTOSITEJBHOU PABOTBI CTYAEHTOB
cemecrp 1:
a) IIPpUMeEPHLIE 3aXaHUA/BONPOCHI [0 IEPEATTECTAINN (3aueTty):
1. Onpenenenne siinepora 1wkia, siimepoBa rpada. Teopema Oitnepa  mis
OPHCHTHPOBAHHOrO rpaos (6e3 okasarenseTsa).
2. Onmcanne peKypCHBHOTO anroputMa IIOCTPOCHUS JHIIepoBa IUKIIA.
3. Ommucanme anroputma JIeHKCTPHI HAXOXIICHHS MUHMMAJIBEHOTO IIyTH MEXIY ABYMS
UPON3BOJIBHBIMI BEPIIMHAME B HAIDY>KEHHOM OPHEHTHPOBAHHOM rpage.
4. Ommcanme anroputva ®opna — BemiMana HAaXOX/JICHHS! MHUHMMAIBHOIO IIyTH B
B3BEIIIEHHOM OPUEHTUPOBAHHOM rpade.
5. Onpeznenenue OpueHTHPOBANHOTO ACpeBa, Jeca. UTO Ha3BIBACTCS OCTOBHBIM JICPEBOM
OPHEHTHPOBAHHOTO CBA3HOTO Ipada.
6. OmpeneneHus KOpHSI, IOTOMKa BOPINWHEBL, NpeJKa BEPINMHBL, JIMCTA, KycTa
OPHUEHTHPOBAHHOIO JIePEBA.



7. Orpesenenrie  BHICOTHI  OPHEHTUPOBAHHOIO  [CpeBa, [IyOUHEl  BEPUIMHBEl  V
OPUEHTHPOBAHHOTO ACPEBA, BHICOTHI BEPIITUHEI OPUEHTHPOBAHHOTO JIePEeBa V, YPOBH: BEPIIUHEL
OPHEHTHPOBAHHOTO JIEPEBA V.

8. Kakoe OpHEHTHPOBaHHOE JEPEeBO Ha3BIBAETCS OunaprsM. Kakoe OGumapnoe
OPHEHTHPOBAHHOE IEPEBO HA3BIBACTCS ITOTHEIM.

9.  Onucanme anropurma Kpackana HOCTpOCHUS MUHAMAIBLHOTO OCTOBHOIO IiepeRra.

10. Yto Ha3eIBaCTCS MHUKIOMATHYECCKUM HHCIIOM rpadpa G. UeMy paBHO KOJHMHYECTRO
yHnamMeHTaNEHEIX UKIOB Tpada G(V, E) mpu mobom (rKcIpoBaHHOM OCTOBHOM aepeBe T =
v, E’).

0) npuMepHbIe 3aJaHUA/BOIPOCHI VIS CAMOCTOSITE LHOM padoTHI cTyHeHTA:

I1. Onpenenenue osiiepoBa IHKNIA, sinepoBa Tpapa. Teopema Diimepa s
OpHEHTHPOBAHHOTO rpadoB (6€3 JoKazarenscTBa).

12. Onucanue pexypcHBHOTO alropuT™Ma MOCTPOCSHHS SHUIIEpORBA ITHKJIA.

13. Onmcanme amropurma JIeMKCTpLI HAXOXKICHHS MHHMMATIHHOIO IIyTH MEXIY JIBYMS
IIPOM3BOJIBHBIMYA BEPIIMHAMHE B HAIPYXKEHHOM OPHEHTHPOBAHHOM Ipade.

14. Onmcanue anropurma ®opna — BeMana HAXOXIEHHS MEHAMAILHOIO IIyTH B
B3BCLICHHOM OPMEHTHPOBAHHOM rpade.

15. Onpenenenne opueHTUPOBAHHOTO JiepeBa, jeca. YTo HA3BIBACTCS OCTOBHEIM JIEPEBOM
OPHEHTUPOBAHHOIO CBS3HOTO rpada.

16. Onpenenenust KopHS, IIOTOMKAa BEpIIHHEL, IpeaKa BEpPIIMHEL, JIMCTA, KycTa
OPHEHTHPOBAHHOTO JIEPERA,

7. Oupenenenne BBICOTBI  OpPHUEHTHPOBAHHOIO JCpeBa, TIITyOWHBI BEpIUMHBL V
OPHCHTHPOBAHHOIO JCPCBA, BHICOTH BEPITHHLI OPUEHTHPOBAHHOTO JCPEBA V, YPOBHS BEPILHHEI
OPHUCHTHPOBAHHOTO JIEPEBA V.

18. Kakoe opreHTHpOBaHHOE JCPEBO  HAa3bIBACTCA OunapueiM. Kaxoe GumapHOE
OPUECHTHPOBAHHOE AEPEBO HA3LIBASTCS ITOJTHBIM,

19. Onucanwe anroput™a Kpackana nmocTpoeHust MUHIMATEHOIO OCTOBHOTO Jiepesa.

20. Yro Ha3BIBAaCTCS MUKIOMATHUCCKHM YHCIIOM rpapa G. Uemy paBHO KONHYECTBO
$yHAaMeRTaNBHBIX 1HKIIOB rpada G(V, E) npy 1:060M PUKCHPOBAHHOM OCTOBHOM JiepeBe 7' =

V. E).

cemectp 4:

a) BOXIPOCHI PeH THHI-KOHTPOJIA:

Ha peTHRT-KOHTPOIB CTYIeHTaM IpeIararoTes 3a1a9y o IPOHAECHHEIM TeMaM. BapuanTsl
3a0aHui;

pedTHHr-KoHTpPOIL Ne 1

1. Jlanw muoxectBa A= {1,3,5,7} u B={2,3,4,7,8}. Haiitn
AUB, ANB, A\B, B\ 4, AAB

2. Jlns muoxkectBa B 3amanus 1 HaiiTu BCe ero IIOJIMHOYKECTBA.
3. JlokasaTh paBeHCTBa:
(AAB)AC = AA(BAC) , (AN(BNC)=(4\B)u(4\C).
HapucoBats muarpammer BreHHa, HHTepIpeTHpyIOMTe 10Ka3aHHbIe paBeHCTBA.

4. ViMeeTcs MaTepHs 5 pasnMUHEIX IBETOB, CKOIBKO Pa3THYHBIX TPEXIIOJIOCHBIX (hIaros
MOXHO CO311aTh ?

S. Hwmeercs 12 pasmuunbix qucker. CKONBKO CIOC060B 3aI0NHEHIS KOPOOKH JIsl TUCKET
¢ 0-10 OTCEKAMH, €CIIU B KOPOOKY MBI YKIIAHEIBAEM a) 6 IMCKeT U3 UMEIomuXcs, 6) 4 TUCKeTH! U3
HMEIOIUXCs ? (PACTIONOKEHHE JUCKET B KOPOOKe CYIIECTBEHHO).

6. Jlaner MHOXKecTBE A= {2,3,4,6) 1 B={1,2,4,7,8}. Halitu
AUB, ANB, A\ B, B\ 4, AAB

7. g mHOXecTBa B 3amanms 6 HallTH Bee ero IOMHOMKECTBA.
8. JloxaszaTh paBeHCTBa:



(ANB)A(ANC) :Ar\(BAC), A\N(A\B)=ANB
Hapucosats muarpaMmsl BeeHHA, HHTEPIPETHPYIOIIHE JOKA3AHHEIE PaBEHCTRA.

PEHTENHT-KOHTPOJIL Ne 2

9. MMeercs 5 pasnHYHEIX IMCEM, 8 PA3TMYHEIX KOHBEPTOB U 6 pasIN4YHBIX MapoK.
CKOJIBKO BapHaHTOB 3aITaKOBKHU IIHCEM T10 OJIHOMY B KOHBEPT, IIPOMAapKUPOBAHHEIA OJHOM U3
HMEIOIUXCS MapoK?

10. Mmeercs 16 pasnuyHbIX JUCKOB ¢ HHbOpPMAImeii 1 60k ¢ 8-10 oTcekamm. CKOIBKO
crocoGoB HaoIHeHNs G0Kca a) 8-10 JUCKaMH 13 AMeromuxcst, 6) 5-10 JHCKaMK U3 UMEIOIIUXCS?
(pacnonoxenne TUCKOB B GOKce CYLIECTBEHHO).

11. . Haiit o6nacTs ompenenenns, 0611acTs 3HaYCH, R'l, R.R, R.R'l, R R s
oTHOMweHMA R={<Xx, y>| X,y € D u x+y < 0}, riae D — MHO€ECTBO HEHCTBUTEIBHEIX UHCEL.

12. 6. Haiiti o6nacTh ompezienenus, o61acTh 3HAUCHUI, R'l, R.R, R.R'l, R R s
oTHOmIEHUA R={<X, y>| X,y € [-n/2, n/2] u y = sin x}.

13. 7. Jloxasatk, 94TO AJIs JIIOOLIX OMHAPHEIX OTHOLIEHUH

(Ri{URY)"' =R, UR,!

14. 8. Jloxazats, 9yTo eciu orHoutenns Ry u Ry peduiekcuBHsL, T0 pedIIeKCUBHEI 1
OTHOILCHUS:

RiUR,, RiNRy, Ry, Ry- R,

15. 9. Ha muoxectsax N u NxN onmpenenum Ry, cnemyromum oGpasoM: <a,b> € R, <
(a-b) menurea Ha m (m>0). Jlokasats, 9T0 Ry ABNSETCS OTHOMICHIEM DKBHBAICH THOCTEL

16. 10. U3 ropona A B ropoxn B BeneT 5 nopor, a u3 ropojyia B B ropox C — 4 moporu.
Cronbko myTei mpoxossamux yepes B, Beger uz A 5 C?

PEeHTHHI-KOHTPOJIL Ne 3

17. 11. B bubnuorexe 5 yueGuukos reomerpuu, 7 — TPUTOHOMETPHH, 4- anreGprl.
CKOJIBKO MOJHBIX KOMIUIEKTOB YUeGHHKOB MOYKHO COCTABUTD? (Bce sx3eMILIsSIpEI cunTaoTes
Pa3sIMYHBIMH).

18. 12. CxonpKo crocoGoB pasnokuTh 10 OMMHAKOBEIX MOHET 110 JIBYM KapMaHam?

19. 13. Cxonpko crocoGoB pasinoxuTs 10 0MHAKOBBIX MOHET II0 TPEM KapMaHaM Tak
9TO0BI HE OJIMH U3 KAPMAHOB HE GBI IyCTHIM?

20. ITocrpours CKH® dhyrkuuu, 3amannoii hopmyinoit
J.3,2)=((Xy > ) (%)) > (y D 2).

21. Toctpouts CITH® ¢ynxummy, 3a0anH0i ¢cTONGIOM 3HAUCHHMI
J(x,p,2) =(1,1,0,1,0,0,1,0).

22. IloctpouTs monmmeoM JKerankuua s GyHKuH u3 1. 20

>

23. ITo ncxonmuoit MaTpuIe CMEXHOCTH M OCTPOUTH YePTEXK Ipada, COCTABUTE
Matpuiy uHEenTHoctd H u crimcox pebep.

001 -1 0 0 1]
-1 0 1 100
Ve -1 0 010
0 -1 0 0 11
0 0 -1 -1 10
-1 0 0 1 0 0

6) IK3aMEeHALHOHHBIC BONPOCHI 10 JUCHHUIIIHHE:

1. Onpenenenus MHOXECTBa, IyCTOTO MHOXECTBA. KBanTops!. [Togmuo0M)ecTRBa. CrI0COGH!
3aJIaHusl MHOXKECTB.,

2. Konecunsle u 6ecKOHEUHBIE MIIOKECTRA., MoITHOCTs MHOXKECTRA.
3. Omepanuu Hag MHOKecTBamu, uarpamMmsr Berna.



4. JlekapTOBO MPOHM3BENCHUE MHOYXKECTB, JEKAPTOB KBaJIpaT IIPOU3BOJIBHOTO MHOMKECTRA.
IlpuBectn npumepsl. 3amucars (GOPMYINEI, BHIP@KAOIME YHCIO 3IEMEHTOB JIEKapTOBa
IIPOU3BEICHUA U JIeKapTOBa KBajpara.

5. llonsrme 06 orobpaxenuu. OGpaskl 1 mPooGpasbl U WX CBOKCTRA, OCHOBHBIE THIEI
otobpaxenuil. Kommosmims oToGpaxenuii, ACCONHATUBHOCTH KOMIIO3HIIAM. Kommozurins
ONHOTHIHBIX OTOOpaxenud. OOGPATHMOCTE W  OJHOCTOPOHHSS OGPATHMOCTS. Kpurepuu
00pAaTHMOCTH B OJHOCTOPOHHEH 0OPaTHMOCTH.

6. MHOroMecTHEIE OTHOMICHHS. ByJIEBBI OMEpaiy Hajl OTHOICHUAMI. bynesa anrebpa
OTHOIIEHUH, byIeBEI MATPHIE ¥ OTHONIEHHS HA KOHEUHBIX MHOYKECTABAX.

7. bunapuele oTHomeHus. CBoMcTBA GUHAPHBIX OTHOIIEGHHI: PedIeKCUBHOCTS,
CHMMETPHYHOCTD, aHTHCUMMETPHYHOCTD, TPAH3UTUBHOCTb.

8. OrHOmeHHsS SKBUBANEHTHOCTH. KIIACCHI SKBUBANECHTHOCTH M HMX CBONCTBA. ®dakTop-
MHOX€CTBO. OTHOINCHMS TOPSIKA. YIOPSIOYEHHBIE, JTUHEHHO-YIOPSIOUCHHBE H YaCTHIHO-
YIOPANOYEHHBIE MHOXKECTBA.

9. DBbICKa3bIBaHMSA U ONEPAlUH HAT HAM, Tabaura HCTHHHOCTH.

10, ®opmyne! anreGpel BEICKa3bIBaHUH. PaBHOCHIBHOCTS dbopmyn. Teopema o
PaBHOCHIILHON IIOJCTAaHOBKE,

11. PasrocubHBIe IpeoGpazopanus Gopmyit. OCHOBHBIE DPaBHOCHIIEHOCTH.

12. Jlemma o yncite CIOB CIIOB IMHEL M B andaBuTe U3 T OYKB.

13. Panr dopmynsr. PaBHOCHIBHOCTS hopMyI 1 GyiIeBBIX bopmy (Teopema).

14, JIBolicTBEHHOCTE B ayreGpe JIOTHKY. 3aKOH IBOMCTBEHHOCTH (Teopema).

15, O6mmit npuamMn BOCTEBEHHOCTH (TeopeMa).

16. Tlpunnumn JTBOHCTBEHHOCTH AT GYIICBBIX dopmyn (Teopema).

17. ®ynxuuum anre6psr noruxu. 3ananune GyHKIMNT dopmynoit. Hopmansusie
hOopMBL. ANTOPHTMEI OCTPOEHHS COBEPIICHHEIX HOPMANBHEIX hopM,

18. Teopema o pasnoxenun GyHKIUK AITeGPEI IOTHKH 110 IIEPEMEHHBIM,

19. Teopema 0 coBepIICHHOI TU3BIORKTHRHON HOPMATLHOI (bopMe 1 coBepiIeHNOM
KOHBIOHKTHBHOH HOpMaNbHOH (opme.

20. llonusre cucteMs! Gynkuuit. [IpuMepsI moHbIX cHeTeM bysaxuuii (¢
J0Ka3aTeNbLCTBOM II0JIHOTEI).

21. 3amnmyThIe KIacchl GyHKIUH anreGpsI IOTHKY.

22. Knaccsl GyHKIHHN, COXPAHSIOMMX HOJb U CIUHUITY. TeOpeMBI 0 3aMKHYTOCTH
KkiaccoB Po u Py, Teopema o GyHKIMY He cOXpaHSIOLIEH HOME. Teopema o ¢pynkium, ne
COXPaHAIOLICH €TUHHUITY.

23. Kiacc camonpoiictensbix Gynxiuit, Teopema o 3aMKHYTOCTH Kjacca S.

Teopema o0 HecamonEOHCTBEHHOMN byHKIHH.

24. Knacc moHoTORHBIX QymKimit, Teopema o 3aMKHyTOCTH Ki1ace M. Teopema o
HEMOHOTOHHO¥ QyHKIHH.

25. Tomnowm XKeramxura. Teopema o IpencTaBneHun (QYHKINY B BUJIE TONHHOMA
XKerankwna.,

26. Kitacc ymEelinbIx Gynkuuit, Teopema o 3aMKHYTOCTH Kiacc L. Teopema o
HENMUHEeRHONU QyHKIpmy,

27. Teopema ITocTa 0 QyHKIHOHATHHOM MOIHOTE anreOpHI JIOTUKH.

28. Ilepecranopku u moxcranosku. GopMyiIa 1y BEIYHCICHAS YHCIA IIEPECTAaHOBOK.,

29. Pasmemmenust. ®opMyia IS BEIYUCICHES YHCIIA pa3MenieHuii,

30. Coueranus. GopMyna Ui BEIYUCICHHAS IHCIIA COUCTAHMIH,

31. PasGuenus. ®opmyia i1 BEIYHCICHUS YKCIIa paz0ueHui.

32. Merox BKITIOYEHHH U HCKITIOYEHHIL,

33. Ompenenenus rpadoB, HX Ipe/ICTABIEHHS. MaTpunbl CMEXHOCTH ¥ HHIHACHIAH,
Hsomopdusm rpados.

34. Ilpocretimue THIBI Tpad)OB: MONHEIE, IBYLONLHEIC, perynspurie 1 xp.Oneparium
OOBEIMHECHS, COCIMHEHHUS, JJOTIOTHEHHUS,



35 . MapmpyTsl, Iemd, MpoCTEIe [ElH, THKILL. CBI3HOCTD rpaga.

36. Teopema o uncie pebep B rpade u ee crecTBHE.

37. StinepoBrl rpadbl. JIeMMa 0 CYIIECTBOBAHAM [UK/IA B rpade.

38. Teopema 0 HEOGXOUMBIX | JIOCTATOUHEIX YCIOBHSX rpada ObITh HUITEPOBEIM.

39. Tloctpoenue stineposa uukna (anropur™ dnepn).

40. Oprpader. OpmapmpyTsr , opiieny, opuukisL, CBS3HOCT oprpatos. Teopema s
SUIEePOBBIX Oprpados.

41. I'amunsronossl rpadsr. Teopema Jlupaka.

42. llepeBns u ux cBoifcTBa. OCTOBHOE JEPEBO, IIUKIIHIECKHil paHr rpaja.

43. Pasnensrolnee MHOXeCTBO, pa3pes, MOCT. Anroputm Kpackaia.

44. I1nockne u mnanapueie rpader. FomeoMopdHOCTH rpadoB.TeopeMsl 0 He06XOUMBIX U
AOCTATOYHbIX YCIOBUAX IJIAHAPHOCTH rpados,

45. Teopema Diinepa 0 COOTHOIIEHUH YHCa IPaHei, pebep u BepuH B rpade. Ee
060011eHne HA HECBA3HBIE IPadbL.

46. TeopeMBI 0 CRONCTBAX IUTAHAPHEIX TPahOB: YHCITE pebep, CTeNeHU BEPIINH.

47. Packpacka BepiunH B rpade. XpoMaTHIecKoe qTucIo. Packpacka npocreituyx tumos
rpados.

48. Teopema 0 packpacke IporusBoibEHOro Tpada. Teopema o Packpacke IIIaHAPHOTO
rpada.

49. HaxoxzieHme XpoMaTHYeCKoro 9ueia s IIPOR3BOJIBHOTO rpada.

50. Anroput™ JlelikceTpel.

51. Onpeneneaue noroka B cetr. [IpocToe ceverne 1 BeTMIHEA ero TOTOKA, Teopema
®opna, dankepcona.

52. AITOpUTM HaXOKIEHHUS MAKCHMAJILHOTO II0TOKA B CETH.

53. AndasutHoe Kopuposanue. OXHOZHAYHOCTD KOJMPOBAHUS,

54. CpoiictBo IIpeduxkca, Teopema.

55. HerpuBranbHoe pasnoskeHHe KOJIOB B CXeMe KOJIMPOBAHHUsI. AJITOPUTM IIPOBEPKU
KOIWPOBAHUA HAa OJTHO3HAYHOCTb.

56. Hepasenctro Makmumana. Teopema.

57. Teopema 0 CyIIECTBOBAHMH B3aMMHO OJ[HO3HAYHOTO KOJupoBanus, 00JIa1aronero
CBOMCTBOM IpethuKca.

58. [TonsiTHe 0 KOMAX ¢ MUHEMAIBHON H36BITOYHOCTLIO,

59. JlepeBo B3aMMHO O/{HO3HAYHOTO KOHPOBAHUS 1 OIIepally Ha HEM,

60. Hacrimennoe u NpHBeICHHOE KONOBEIE AEPEBbA.

61. ANropuT™M IIOCTPOCHUS KO ¢ MEHUMAIBHOM H3GBITOUHOCTBIO.

B) BOIIPOCKI VISl CAMOCTONTENLHOH paGoTsI:

1. CrocoGbt 3a1aHIS MHOKECTB.

2. OcCHOBHBIE OIEpamUy HaJ MHOYXECTBAML. Huarpammsr Diinepa-Benna., Croitcrra
OTIepalyi Hajl MHOJKECTBAMH.

3. TlomsaTue pasOHEHNs U TOKPEITHS MHOMKECTRA.

4. OmnpezeneHne OpsMOro MPOU3BENCHHS MHOXKECTB. Bamciienue MOIIHOCTH HPSMOTO
IPOU3BENICHNSL KOHEUHBIX MHOXECTB. MOINHOCTH KOTOPHIX H3BECTHEL

5. llomarne GWHAPHOTO OTHOLICHHS. Ilpumepsl GuHAPHBIX OTHOIMIEHHH, AJNTOPHTM
MOCTPOECHHS. MATPHITLI OTHOLIEH IS

6. Kakue OTHOIICHHS HA3BIBAIOT pedIIEKCHBHEIMH, CHMMETPHYHBIMU U TPAH3UTUBHEIMH,
OcoGeHHOCTH MATPHIIBI OTHOIICHMH TSl TAKMX OTHOIICHHUIL.

7. lloHSATHE OTHOMIEHWS 3KBUBAICHTHOCTH. ITprMepsl OTHOIMIEHUM >KBUBANCHTHOCTH.
Uro HaspIBaeTCA KIACCOM KBHBANEHTHOCTH, CHCTEMOM KIIACCOR 9KBUBaJIeHTHOCTH. CBOMCTBA
KJIACCOB 9KBHBAJICHTHOCTH.

8. IloHsaTue oTHOIIEHNMS IOpSIKA. IIpumeps! oTHOmEHNH TTOpsIIKA.

9. IlouATre 3aMBIKAHMS OTHOIICHHS. AJIrOpATM TPAH3UTHBHOIO 3aMBIKAHHS (aIrOpPHTM
Yopuranna).



21. Tlonatne anrebprl Joruxw, Gysknmm  anreGpel  nmorukw. IIpaBuna moctpoenus
Ta0JIMIBI ICTHHHOCTH U KaPTEI Kapmo.

22. Tlonarue $hopMyisr anreGper JTOrUKH, YHapHBle B GUHApPHEIE JIOTHYECKHC oleparuy,
[IpropuTer norudeckux onmeparmii,

23. llonATHE 3JIEMEHTAPHON IH3BIOHKITH (KoHbrOHKIMN) HOPMYN, AUILIOHKTHEHOH H
KOHBIOHKTHUBHOM HOPMANBHON (hOpMOiL.

24. Tlonstue CIH® (CKH®). Teopema o cymecrBoBarny C/JHO (CKHD).

25. Anropmrmer nocrpoenust CJIH® (CKH®) no tabiume HCTHHHOCTH,

26. ANrOpUTMEI IOy YeHHS coxpamenton JIH® (KH®) ro kapre Kapro.

27. Omnpenenenne rpada, CMEKHBIX pebep, cMexHbIX BepmuH. Uto 03Hauaer BEIpa)KCHUE
“pebpo HHIMAEHTHO BepIIHHAM )

28. Onpenenenue  OPUEHTHPOBAHHOIO, HCOPHCHTHPOBAHHOIO, CMEINaHHOro rpada.
Kanonuveckoe npencrasnenue HEOPHCHTHPOBAHHOrO rpada (HapHcoBaTh IpUMep).

29. Ilousrue: mycroro rpada, Hynb-rpada, TpuBManbHOro rpada, rpada c ICTIISIMH,
MynbTHTpada, 1mpocToro rpada, GecKOHEUHOro rpada (IpUBEIUTEC NPUMEPHI KAKIOTO B BHIE
JUarpamm).

30. Uro Ha3BIBAIOT JOKANBHON CTEIeHbIO BepmiHBl rpada. Ilomstue mnomycrenenu
HCcXo1a” ¥ “IIONyCTeneHk 3ax01a” 11 OpHeHTHpOBaHHOro rpaga. Ilonarue ces3Horo rpada.

31. Ilepeunciure BO3MOXKHBIE CIOCOGHD 3afanus rpados. Kax dbopmupyrores MaTpuIa
MHIMACHIMH, MATPHUILIA CMEXHOCTH IS HEOPHEHTHPOBAHHOTO M OPHUEHTHPOBAHHOTO TPadOB,

32. Kaxue rpadsl HaseBaror H30MOPGHEIMH. TIPHBECTH alrOpHTM CpaBHCHHS rpagos,
IPE/ICTABICHHBIX MATPUIIAMH CMEXKHOCTH, Ha IPEAMET BhIIBICHIS HX U30MOP(HOCTH.

33. Ilytu nopord B HEOPHCHTHPOBAHHOM (opuenTHpoBaHHOM) rpade: ompexescHue
MaplipyTa, JUIHHBI MapIIpyTa, MAPIIPyTa UKIXIECKOTO, IIelH, IPOCTOM IENH, IUKJIT4, IPOCTOTO
IUKIIA.

34. Yro 1OHHMaeTcs IOZ 06XOIOM rpada. Omucanme amroputMa o6x0Ma rpajga B
rryOuHy.

35. Ompenenenne cBI3HOTO HEOPHEHTUPOBAaHHbIH I'pada. YTo HasbIBaeTCS KOMIIOHEHTOI
CBSI3HOCTH HEOPHEHTHPOBAHHOTO rpada.

36. OmnpeneneHne CHILHO CBI3HOTO O/IHOCTOPOHHE CBA3HOTO OPHEHTHPOBAHHOTO Irpada.
KommonenTs! cuibHOl cBI3HOCTH 1 OJTHOCTOPOHHEH CBA3HOCTH rpada.

37. Yto ecTh OTHONICHHE IOCTHKHMOCTH 3aganHoe Ha rpade. CroifcTBa oTHOIIEHMS
AOCTIDKHMOCTH /Ul HEOPHCHTHPOBAHHOTO F OPHEHTHPOBAHHOTO rpagos.

38. IlonsATHe OTHOLIEHUS JOCTHXUMOCTY HA MHOJKECTRE KOMIIOHEHT CHJIbHOM CBSI3HOCTH.

39. 3anmaHme MaTpHIBI  CBS3HOCTH  JuIs HEOPHEHTUPOBAHHOIO rpada, MaTpHIB!
ONIHOCTOPOHHEH CBASHOCTH IS OPMEHTHPOBAHHOIO rpada, MaTPHIE CHIBHON CBS3HOCTH JUIS
OPUEHTHPOBAHHOTO rpada.

40. Metpuyeckre — XapaKTepUCTHKY rpadoB:  ONpejeNeHre  PACCTOSHES MEXKITY
BEPIIMHAME V; M v, B CBSI3HOM Ipade, IHaMeTpa CBI3HOro rpada, 9KCIIeHTPHCHTETa BEPLITHHE! V

B CBA3HOM rpade, pamuyca rpada, HeHTpaiboi BEPIINHEL

41. TlousTHe TOYKHM COWICHEHNS, MOCTA H GIIOKA. Korna sepmuny rpada MoxuO cumtats
TouKoH counenenus. Kakoe pe6po cumrtaercs moctom. Kakoit rpad gBisteTca GII0KOM.

42. Yro Ha3BIBaETCSA BEPIIMHHOMN U pebepHoii cBs3HOCTEIO rpada.

43. Omnpenenenue sitneposa LUK, oineposa rpada. Teopema Ditmepa s
HCOPHCHTHUPOBAHHOTO K OPUEHTHPOBAHHOTO TpadoB (6e3 JIOKa3aTeNbCTRA).

44. Omnucanne pekypcHBHOIO AIFOPUTMA TIOCTPOCHHUS SUIEPOBa UK.

45. Onmcanne anropurma JleHKCTPBI HAXOXIEHNS MUHEMATLHOIO IIyTH MEXIY JBYMsI
TIPOU3BOLHBIMA BEPINMHAMHU B HATPYKEHHOM OPHEHTHPOBAHHOM rpade.

46. Onmcanue anropurma Qopra — BemiMana HaxOXIEHHS MHHAMAIBHOLO OyTH B
B3BCIICHHOM OPHEHTHPOBAHHOM rpade.

47. Onpenencune HEOPHEHTHPOBAHHOTO AepeBa. UTO HA3BIBAIOT OCTOBHBIM JIEPEBOM
HEOPHEHTHPOBAHHOTO CBA3HOIO rpada. Uto HazbIBaeTc HEOPUCHTHPOBAHHBIM JICCOM,



48. OnpeneneHne OpreHTHPOBAHHOrO JepeBa, Jieca. UTo HA3LIBAETCS OCTOBHDIM JIEPEBOM
OPUEHTHPOBAHHOTO CBSI3HOTO rpada.

49. Onpenenenus KOpHS, IOTOMKA BEPIIEHEI, IIPEAKA BEPIIMHBL, JIHCTa, KycTa
OPHEHTHPOBAHHOTO JIEPERA.

50. Onpenenenne  BEICOTHI  OPMEHTHPOBAHHOIO nepeBa, TIyOWHBI BEpINMHEL Vv
OPUCHTHPOBAHHOTO JCPEBA, BHICOTEI BEPIIMHEI OPHEHTUPOBAHHOTO JIEPEBA V, YPOBHS BEPIIHHEL
OPHEHTHPOBAHHOTO JIEPERA V.,

51. Kakoe OpHEHTHPOBAHHOE JEpeBO HA3BIBAETCS OmnapueiM.  Kaxoe Gunapzoe
OpPUEHTHPOBAHHOE JICPEBO HA3KIBACTCS ITOTHBIM.,

52. Onucanne anroprrma Kpackana HocTpoeHnss MUHMMAIBHOTO OCTOBHOTO JiepeRa.

53. Yto Ha3BIBacTCA IMUKIOMATHICCKHM YHCIIOM rpaba G. UYemy paBHO KONHYECTBO
dynnaMenTanpHBIX HUKIOB rpada G(V, E) mpu mo6om (uKcupoBaHHOM OCTOBHOM Aepese T =

V, E’).

7. YYEBHO-METOIUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
AUCHOHUIIHHBI (MOAY JIST)

a) OcHoBHAast MUTEpaTypAa.

3apumosa O.P. Jlekuuu no guckpeTHOM MareMaruke. MaTeMaTHYeCKas JTOIHKA: yueOHOe
nocoGue.- Poccmifckult yHuHBepcHTET HpYXOEI Hapomos.- 120 c. 2014, — Pescum JOCTyIa;
http://www. iprbookshop. ru/22190.

Jlexumy o nwuckperHoi Maremarmke: YueGHoe mocoGue / B.B. Aunexcees. - M.: HHUIL
UH®DPA-M, 2013. - 90 c.: 60x88 1/16. - (Bsicuree obpasosanme: Bakanaspuar). (06710%Ka)
ISBN 978-5-16-005559-6, 300 9K3. 2013. — Pexxum JocTyma:
http://znanium.com/catalog.php?bookinfo=371452.

Huckpernas matemaTuka: Yuebnoe mocobue / C.A. Kammenar - M.: WU ®OPYM: HULL
Wndpa-M, 2013. - 224 c.: 60x90 1/16. - (IIpodeccronansroe obpasosanue). (nepermier) [SBN
978-5-8199-0304-9, 700 9K3. 2013. - Pexum JocTyna;
http://znanium.com/catalog.php?bookinfo=376152.

0) lonmosmmure/nLuast JuTepaTtypa.

Ycos C.B. Jluckpernas MartemaTuka: yueGHO-METOIMUECKOE TOCOGHe.- OMCeK: OMCKuii
rocynapcTBeHHbl yuusepeurer M. C.B. Jlocroerckoro.- 60 ¢. 2011. — Pexum JocTyIa:
http://www. iprbookshop. ru/24884

Xarraptu P. Jluckpernas mareMmarwka s IPOTrpaMMHUCTOB [DJIEKTPOHHEIN pecype]:
y4ebHoe mocobue/ Xarrapru P.— DIeKTpoOH. TEKCTOBEIE NAHHEIC.— M.: Texnocdepa, 2012.—
400 ¢. - Pexxum moctyma:  http:/www.iprbookshop.ru/12723.

Xpamosa T.B. [luckpeTnas mMaTeMaTHka. DJIeMeHTEI Teopuu rpados: yueGuoe mocobue.-
Hosocubupcex: CuGHpCKuit roc. YHHBEpCHTET TCICKOMMYHHUKALMN 1 uHopMaTuku.- 43 ¢, 2014,
— Pexxum noctyna: http://www. iprbookshop. ru/24270.

B) MaTEepHET-pecypebl.

1. OBC « IPRbooks» - http://www.iprbookshop.ru/

2. OBC «Znaniumy - http://znanium.com/

3. Omnexrponnas 6ubimuorexka Bal'Y - http:/library.vlsu.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ANCHOUIIIIAHBI (MOYJISI)
Jlng  nmposenenus  1aGOpaTOpHBIX  3AHATHI  IpeAHA3HAYEHA ClIEHATTU3UPOBAHHAS
J1ab0paTopus, O3BONAIOIIAS IPOBOIUTE MYIIbTHMCAMMHEIE 3AHSTILSI.
Jns  BeUIONHEHMS TaGOPATOPHEIX paBoT HCIONB3yeTcs  KITace KOMITEIOTEPOB, ¢
IIPOTPaMMHBIM O0CCIIEUeRHeM: SI3BIK Iporpammuporanns C++; Microsoft Office Word IlE
obOpMITEHHA OTYETOE.
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