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1. HEJIb 1 3AJIAYHX OCBOEHMUSA JUCIIUITJIMHBI

]_Ie.nb Kypca — H3YUYCHUC TCOPETUYCCKUX H aJIF'OPUTMHYCCKHUX OCHOB 0a30BBIX

pas3aciioB I[HCKpCTHOﬁ MaTeMaTHKU,

dbopMupoBaHHE Y CTYIEHTOB HAaBBIKOB OIMCAHUS

JUCKPETHBIX 00BEKTOB B MMPUKIAAHBbIX 3a/ladax.

3agauu Kypca:
— chopMHpOBATh HABBIKU ONUCAHMS U OLIEHUBAHUS JUCKPETHBIX BEJIIMUYMH;
— Hay4duTb COCTAaBJIATh U PEIIaTh IPOCTEHIINE PEKYPPEHTHBIE COOTHOIIECHMUS],;
— U3YYUTHh OCHOBHBIE MOJIOKEHHS TEOPUH IpadoB, peanu3yst X MPUMEHEHUE TPU PEIICHUN
NPaKTUYECKUX U MPOPECCUOHATBHBIX 3a/1au.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOT'PAMMBI

HucuunnuHa «J{uckpeTHass MareMaThka» SBIISIETCS YacThl0 Y4eOHOro IUIaHa [0
HarnpaBiaeHuto moarotopku 09.03.03 IlpuknagHas wuHpopmaruka, npoduias «lIpukinagHas

uHpOpMaTUKa B

ynpasieHu IT-ipoexramm.

HMuctumuinaa  b1.0.04.02  «/luckpernas

MaTematuka» BKItodeHa B brmokx b.1 «/Quctummunsr (momgynu)», b1.0.04 Maremarudeckuit
MOAyJb B OCHOBHOHM uyactu. [ucuumnuua peanusyercss B8 HTI'CIIN (¢p) PITIITY na xadenpe
€CTECTBEHHBIX HayK M (PU3UKO-MATEMATUYECKOTO OOpPa30BaHMUs.

3. PE3YJIBTATBI OCBOEHMUSA JUCIIUIIJIMHBI

Z[I/ICL[I/IHJ'II/IHa HallpaBJICHA Ha (1)0 MHUPOBAHUC U PA3BUTHUC CICAYIOMIUX KOMIIETEHITUMN

Kareropus Kon u HanmeHoBanue Kon n HanMeHOBaHNE MHANKATOPA JOCTH)KEHUS KOMIETCHIINT
(rpymma) KOMIICTCHIIHU
KOMIIETEHIIU
CuctemHoe U YK-1 Crocoben NVYK 1.1. 3naeT 0CHOBHBIE HCTOYHHUKU M METO/IBI TIOMCKA
KpUTHYECKOE OCYIIECTBJIATH TIOHCK, nHPOPMALMH, HEOOXOIUMOHN AJIsl pEIICHHSI TOCTABICHHBIX 3a/1a4
MBIIIUIEHUE KPUTHYECKHUH aHATTN3 NYK 1.2. YMeeT oCylecTBIATh MOUCK HHYOPMALIMHN JIJIsI PEIICHHS
U CHHTE3 HHPOPMAaLHH, MOCTABJICHHBIX 3314, IPUMEHSATh METO/IbI KPUTHYECKOTO aHaJIM3a 1
MIPUMEHSTh CHCTEMHBII cHHTe3a nHpopmanuu
NIOAXO AJIs PEIICHUS NYK 1.3. I'paMOTHO, JIOTHYHO, apTYMEHTHPOBAHHO (POPMHUPYET
TIOCTABJICHHBIX 3a/1a4 COOCTBEHHBIE CY>K/ICHHS M OIIEHKH; OTIINYAeT (haKThl OT MHEHHH,
MHTEPIPETALNHA U OIIEHOK; IPUMEHSIET METOAbI CHCTEMHOTO TT0/1X0/1a
JUISL pEILICHNUS! TTIOCTAaBJICHHBIX 33124
Ob6mienpodeccu | OIIK-1. Ciocoben OIIK-1.1. 3HaeT OCHOBBI MaTEMaTHKH, (PH3UKH, BEIYUCIUTCIFHON
OHAJIbHBIE TIPUMEHSTH TEXHHUKH ¥ IPOTPaMMHUPOBAHHUSL.
ecrecTBeHHOHay4yHble 1 | OIIK-1.2. YMmeer pemars cranaapTHbIE TPOQecCHOHAIBHBIE 3a/1a4H C
oOIIenHXeHepHBIE MIPUMEHEHNEM €CTECTBEHHOHAYYHBIX U 00IIe-MHKCHEPHBIX 3HAHUH,
3HAHUS, METOBI METOZOB MAaTEMaTHYECKOTO aHAIN3a U MOJEIHPOBAHUSI.
MaTeMaTHIECKOro OIIK-1.3. Opranusyer wucciieoBaHie 00beKTOB MPOheCCUOHATBHOM
aHanu3a u JIeSITeIbHOCTH
MOJICIMPOBAHHA,
TEOPETUYECKOTO U
9KCTIEPUMEHTAIIBHOTO
HCCIIEJOBAHMS B
poheCCHOHATBHOM
JIeATeIbHOCTH

B pe3ynbrare 0CBOCHUS AUCHUILTUHBI 00YYAIONIUICS JOKEH
3HATh:

- OCHOBHBIE TOHSTHS, (aKThl U 3aKOHOMEPHOCTH, XapaKTEPHU3YIOIIUE CBOWCTBA aOCTPaKTHBIX
JTUCKPETHBIX 00BEKTOB;




- OCHOBHBIE METOJIbl TUCKPETHOTO aHajln3a, B TOM 4YHCIe KOMOWHATOPHBIE METOMbBI, METOMIbI
TeopHH rpadoB, TCOPUH PEKYPPEHTHBIX COOTHOILEHUH U MPOU3BOIAIINX (DYHKIIMA;

yMeTb:
- peaJM30BbIBaTh KJIACCHUECKUE apU(PMETUUYECKHE, TEOPETUKO-UUCIIOBbIE M KOMOMHATOpPHBIE
QJITOPUTMBI [IPU PELICHUH IPAKTUUECKUX 3ajay;
-OLIeHUBATh 3(PPEKTUBHOCTD U CIOKHOCTh AJITOPUTMOB CUMBOJIBHBIX IPEe0Opa30BaHMIA;
- IPUMEHSATh U3YYECHHBIC AITOPUTMUYECKHE METO/IBI B X0 MPO(PECCHOHATLHON AEATEIbHOCTH;

BJIAJeTh:
- KIACCHYECKMMH  apU()METHUECKUMH,  TEOPETUKO-YHCIOBBIMU M KOMOMHATOPHBIMHU
aJIrOpuTMaMy;

- HaBbIKAMU TIPAaKTHUUYECKON pabOThl C JUCKPETHBIMU OOBEKTaMHM, B TOM YHCIE IPHU

OCYILECTBIIEHHH Y4€OHOTI0 Ipolecca.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHDbI

4.1. O0beM QM CHUIIMHBI ¥ BUIbl KOHTAKTHOW M CAMOCTOSITEJILHOM PadoThI

OO611as TpyA0eMKOCTh IUCHUIUTHHBI cocTaBisieT 4 3au. ea. (144 yaca), ux pacnpeneneHue
10 BUJaM padoT MPEACTaBICHO B TaOIHIIE.

Pacnipenienenuie TpyJ0EMKOCTH JUCIMILIMHBI IO BUJIaM paboT

dopma 00ydeHust

Bun pabotsl OuHas
4 cemectp
OO6u1asi TPy10€eMKOCTb IMCUMILUIMHBI 10 YI€OHOMY IUIaHY 144
KonTakTHas padoTa, B TOM YHCIIE: 50
Jlexuun 20
[IpakTHyeckne 3aHsATHS 30
CamocrosiTenbHas padora 94
M3yueHne TeopeTHIecKoro Kypca 30
CaMomnoAroToBKa K TeKyIeMy KOHTPOJIO 3HaHUH 40
BrinosiHeHne KOHTPOJIbHOM pabOTHI 15
IoaroroBka K 3a4ery, caa4ya 1M pepeHunpoBaHHOIO 3a4€eTa 9

4.2. ConepxaHue ¥ TeMAaTHYECKOE NJIAHMPOBAHME TUCUMILTUHBI

HanMeHoBaHue pa3ae/ioB U TeM Bun DopMBbI TEKYLIETO
AUCHUILTHHBI (MOTYJIs) KOHTAKTHOI KOHTPOJIA
padoThI, Yac ycrneBaeMoCcTH
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1. DneMeHThI TEOpUH MHOYKECTB 14 2 4 8 O6cyxnenne  Ha
3aHSTHU
2. DneMeHThl MaTEMaTHYECKOR K.p. Ne 1,
JIOTHKH
2.1. Jlornueckue oneparyu Ha 11 2 2 7 OO6cyxaeHue  Ha
BBICKa3bIBAaHUAMU 3aHATHU
2.2. ByneBsl hyHKIIUN 14 2 4 8 OO6cyxneHne  Ha
3aHATHU




HaumeHnoBaHue pa3iejioB U TeM Bun ®opMBbI TEKYLIEr0
AUCIHUIIIMHBI (MOXYJIsT) KOHTaKTHOM KOHTPOJIs
padoThl, Yac ycneBaeMocCTu
g
E
g E |2y
g | g = e 7
- = < o S
S| |2 g
2| % |& |J&
2.3. JH®, CH®, CJTH®, CKHD 12 2 2 8 OO6cyxeHne Ha
3aHSTHU
2.4. TpunoxxeHust OyneBoi areOphl 16 2 4 10 | Obcyxnenue  Ha
3aHATHU
3. DneMeHThl KOMOWHATOPUKU K.p. Ne 2
3.1. KomOuHaTOpHBIE COCTMHEHUS 11 1 2 8 Otuer mo  1p.
3aHATHAM
3.2. OcHOBHBIE 331241 11 1 2 8 Otuer mo  1p.
KOMOWHATOPUKHU U METOJIBI 3aHSATHAM
KOMOWHATOPHBIX PACCYXKACHHH.
4. Teopwus rpados K.p.Ne 3
4.1. OcHOBHBIC TIOHATHUS 12 2 2 8 Otuer mo  mp.
3aHSATHIM
4.3. JlepeBbs v ABYI0JIbHBIC TPadb 12 2 2 8 Oryer mo  1p.
3aHATHIM
4.4. B3BemieHnsle rpadol 22 4 6 12 |ortder mo  mp.
3aHSATHIM
Juddepennmposannsiii 3auer | 9 9
Hroro 144 20 30 94

4.3. ConepxaHue TeM IMCUMILTHHBI

Tema 1. D1eMeHTHI TEOPHHM MHOMKECTB.

MuoxectBa. I[logmuokecTBO. PaBHBIe MHOXecTBa. Omepanuu HaJ MHOXXECTBAMH:
o0beIMHEeHNE, TTepecedeHre, pa3HOCTh MHOXKECTB. [I0MOTHEHHE TOJMHOKECTBA BO MHOXKECTBE.

Tema 2.971eMeHTbI MATEMATUYECKOM JIOTHUKH.

BrickazbiBanus. OTpunianue, TU3bIOHKINS, KOHBIOHKINS, UMIUIMKALNS, SKBUBAJICHLIHUS.
@opmynsl JOTMKM  BbICKasbiBaHui. PaBHocunbHble OJIB. Tasronorus, mnpoTuBopeune.
MaremaTnuecKui A3bIK.

bynesa anre6pa. bynessl BekTopbl u pyHKIHH. CiocoObl 3agaHus OyaeBbIX (DYHKITHI.
Paznoxenune OyneBbix ¢yHKui. Dopmynbl. J[M3BbIOHKTHUBHBIE W KOHBIOHKTUBHBIE (DOPMBL.
[Tommaom Kerankmaa. CHAH®, CKH®, wmunuMmzanus OyaeBbIX BBIpaKEHHH. PeneitHo-
KOHTaKkTHBIE cxembl. Tabmuib! [Tocra.

Tema 3. J1eMeHTBI KOMOMHATOPHKH.

OcHOBHBIE TMpaBWUIa KOMOMHATOPHKHU: TMPABUIO CYMMBI, TPaBHIO MPOU3BEACHUS.
Pasmemienuss ¢ mnoBTopeHusMH U 0e3 moBTopeHuid. IlepecTaHoBKHM 0€3 TOBTOPEHMIA.
IlepecTaHOBKM C NMOBTOPEHMSMHM U IMOJIMHOMHUANbHasg Teopema. CodeTraHue ¢ MOBTOPEHUSMH.
OcHoBHbIE 337]a4l KOMOMHATOPUKHU U METO/Ibl KOMOMHATOPHBIX PACCYKACHUI.

Tema 4. JnemeHnTbl TEOPUHU IPadoB.

OcHoBHble ToHATHST Teopun rpadoB. Crmocods! 3amanus rpada. M3zomopdusm rpados.
Teopema o cymme crerneHeil BepunH rpada u cienctsue u3 Hee. IlyThb, 1enp, MK, TPOCTOM
nuki. Ceszable rpadbl. KoMmoHeHTH! CBA3HOCTH. DiiiepoBsl Tpadsl. Kpurtepwuii sinepoBocTy.
Pemenue 3amaun o keHurcOeprckux moctax. ['ammnbToHOBBI Tpadsl. JlepeBws. Kpurepwii
"npeBecHocTH" rpacda. LlukmomaTHueckoe 4MciIo, paHr U Kapkac rpada. JBymosbHbie Tpadbl.
Kpurepuii nBynonsHocTu. Ilapocoueranus B aBynoidbHOM rpade. I[lmanapHeie W TIOCKHE
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rpadpel. Teopema Ditnepa o mHororpanHukax. Hemmanapuocts rpadoB Ks u Ksz. Teopema
[TonTpsiruna-KyparoBckoro. Packpacka BepmuH u  pebep rpada. PackpammBaemMocTsb
IUTaHAPHOTO rpada MAThI0 Kpackamu. I nmore3a 4eThipex Kpacok.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B kypce «/luckpeTHas mMaTeMaTHKa» NPUMEHSIOTCS TPaJULMOHHbIE ()OPMBI OpraHu3aluu
ayIUTOpHOW paloThI: JEKIUH (B TOM YHCJIE€ WHTEPAKTHBHBIC), NPAKTUUYECKUE 3aHATHA,
KOJIJIOKBUYMBI, B PAMKaX KOTOPBIX IPEIyCMOTPEHO MCIOJIb30BAHUE TEXHOJIOIMU MPOOJIEMHOIO
00y4yeHHs, aKTUBHBIX (DOPM M METOJI0B 00yUEHHSI, PECTABICHHBIX B TAOJIUIIE.

HazBanue pa3zzena, Bun 3ansaruit AKTUBHBIE ()OPMBI U METOJIbI O0yUEHUS
TEMBI
OcHoBHBbIE 331a4u [Tpaktrueckoe | PaboTa B MaybIX rpymnmnax: pelieHue Kencos,
KOMOHMHATOPUKH U METO/IbI 3aHATHE COJIEpIKaLINX KOHKPETHbIE KOMOMHATOPHBIE
KOMOWHATOPHBIX 3a/1a4u U3 3KOHOMMKHU.
paccyxJ1eHUui
OnemeHTsl MateMaTnueckor | [IpakTudeckoe | YueOHas uccienoBarenbekas padora (YIP)
noruku. [Ipumenenue 3aHATHE 10 U3YYEHUIO PEIEHHO-KOHTAKTHBIX CXEM U
anreOpbl BHICKA3bIBAaHUN JIOTUYECKUX CXEM aBTOMATOB. 3aluTa pador.
Pemienue TBopueckux 3agad.
OnemenTsl MaTematuueckoi | [IpakTuueckoe | Pabora B rpynmax IO pelIEHUI0 KeicoB,
noruku. [Ipumenenue 3aHATHE COJIepXKalIuX KOHKPETHBIE JIOTMYECKUE 3a/1auu
anreOpbl BBICKA3bIBAaHUN K U3 IOPUCIPYAEHIUN, SKOHOMUKH.
PELICHHUIO JJOTHYECKHX 3a]1a4
Teopus rpados. Packpacku | MaTepaktuBHa | Kpyruslii cron «['umoresa 4eTbipex Kpacok».
s JICKIMS

6. YHEBHO-METOANYECKOE OBECIIEYEHHE

6.1. Opranu3anus caMoCTOATEIbHOI padoThI CTYIEHTOB

Tembl 3aHaATHI KosnuecTBO 4yacoB Conep:xanue Dopmbl
a . CaMOCTOSATEJLHOH padoThl koHTpOoJst CPC
h L
e S o 2
= = = =
) = 3 )
9 = = =S
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Tema 1. Dnementst 14 6 8 BrmmonHenne momantHei Oryer
TEOPHH MHOKECTB paboTHI
Tema 2. Onementsl | 53 20 33 BbryunTs OCHOBHEIE Pemenue 3anau y
MaTeMaTHYECKOM JIOTHKH omnpeeNeHUs IOHIATUH 110 nocku. [Ipoeepka
Teme. BblyuuTh onepaiiuu Haj, | JOMallHen
BBICKA3bIBAaHUSIMH, QJITOPUTMBI | PaOOTHI.
nosryuenuss CIIH®, CKHO.
Peruthb mpeioxKeHHbIE Ha
JTIOM 3aJIa49H.
Tema 3. DnemeHTH 22 6 16 Beryunts ocHoBHBIE | [TpoBepka
KOMOUHATOPHKH ompejeNeH!s  TOHSATHA 10 | JOMarrHel
Teme. Pemmuth mpemiokeHHble | paboTel. OT4eT
Ha JIOM 3aJ1a4M.
Tema 4. Teopust rpadoB 46 18 28 Breryuuts ocHoBHbIC | Pemienue 3anay y
ompejiesieHUuss TOHATUH 1o | gocku. [IpoBepka
TEeMe. CaMOCTOSITENIbHO | JOMAIITHeH




M3YIUTh TeMy | paboTHI.
«[aMUIIBTOHOBEI rpadb».
Pazo6pate amroputm Dopna-
bennmana HaxO0XIEHUS
MUHHMAJIEHOTO MyTH B
oprpade.

Pazobpath JTIOKa3aTeIbCTBO
teopeMmbl Dopaa-dankepcona
u 3agaun mo teme «CereBoe
TUTAHUPOBAHUC u
YIpaBJICHHUEY. Pazobpats
peleHne 3a1a4 O B3BEIIEHHBIX
rpagax (MoucKk MUHUMAJIBHOTO

MyTH, mpoOiiema
KOMMUBOSIKEPA).
Pemnts npenioxeHHbIE HA
JIOM 3aJayH.
HuddepenmpoanHbIit 9 - 9 [lonroroBka k 3a4eTy
3ayer
Bcero 144 | 50 94
IlepeyeHb BONPOCOB AJ181 CAMOKOHTPOJISA
1.  JlaiiTe onpeneneHus: MHOXKECTBA, IOJIMHOKECTBO, PAaBHbIE MHOKECTBA.
2. Omnpepenute omnepanuy HaJ MHOXECTBAMH: OOBEIMHEHHE, IMEPEeCeUYCHUE, Pa3HOCTh
MHOeCTB. J[0OMOIHEeHUE OAMHOKECTBA BO MHOKECTBE.
3. Maiite ompeneneHus MOHATHHA: (opMyna anreOpbl BBHICKA3bIBAHWN, pPAaBHOCHIIBHBIC
(bopMyIbl anredpbl BEICKa3bIBAHUH, TABTOJIOTHSI, IPOTHUBOPEUHE.
4.  JlaiiTe onpenenaeHus onepannii HajJ BbICKa3bIBAHUSMU.
5. Ilepeuncnure cnocoOsl 3ajaHus Oy/IeBbIX QYHKIHH.
6. CdopmynupyiiTe OCHOBHBIC NpaBWJIa KOMOMHATOPHKHU: MPABUJIO CYMMBI W IIPABHIIO
MIPOU3BEACHUS.
7. TlpuBeaute GpopMynbl HAX0XKAECHUS Pa3MEIIEHUN C TOBTOPEHUSMHU U 0€3 TOBTOPEHUH.
8.  IlpuBeaurte GpopMysbl HAXOXKAECHUS MIEPECTAHOBOK C MOBTOPEHUSAMH U O€3 MOBTOPEHUH.
9. IlpuBeaute GOpMYITBI HAXOKIACHUS COUCTAHUN C TIOBTOPCHUSMHU.
10. J[laiiTe onpenenenue MmynbTurpada, ncepaorpada, moiaHoro rpada.
11. Jlaiite onpenenenue noarpada, cyrpada.
12. Jlaiite onpenenenne n3oMophHBIX rpadoB U MPUBEIUTE TPUMEPHI.
13. CdopmynupyiiTe 1 JOKaKUTE TEOPEMY O CyMME CTETICHEeW BEepIINH rpada.
14. Tlepeuucnure criocoObl 3aaHus TpadoB.
15. JlaiiTe ompeieneHne MyTH, TPOCTOTO ITYTH, IIHKJIA, IIPOCTOTO ITUKIIA.
16. J[laiite ompeneneHus CBS3aHHBIX BEpIIMHBI Tpada, KOMIIOHEHTa CBA3HOCTH Tpada,
CBSA3HOTO Tpada, Diteposa rpada.
17.  CdopmynupyiiTe 1 JOKaKXUTE KPUTEPHIA ditiepoBocTH rpada.
18. Omnmmmte penieHne 3a1a4u 0 KeHUTCOEPIrCKUX MOCTaX.
19. JlaiiTe onpeneneHrne raMIIIbTOHOBA 1IMKJIA, FTAMUIIBTOHOBA Tpada.
20. JladiTe onpenesneHue nepeBa, Jeca. [IpuBeauTe mpumep 3a/1a4u, CBI3aHHOM C MIOHATHEM
JiepeBa.
21. Cdopmynupyiite 1 qoKaKuTe KpUTepHii "npeBecHocTr' rpada.
22. JlaiiTe onpeaeneHne IUKIOMAaTHYECKOT0 YUCIIa, paHra, kapkaca rpada.
23. CdopmynupyiiTe 1 TOKOKUTE KPUTEPUN JBYIOILHOCTH rpada.
24. TlpuBeauTe 3HaUE€HUE BBHIpAXEHHUS "Tpad yKIaJbIBAaeTCs Ha MOBEPXHOCTH S".
25. JlaiiTe omnpezenieHne miockoro rpada, rmianapHoro rpada.
26. CdopMynupyiiTe U TOKaXUTE TeopeMy Diliepa 0 MHOTOTpaHHHUKAX.
27. JloxaxwuTte HeturaHapHocTh TpadoB Ks u Ks s.
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28. Cdopmynupyiite u nokaxxute Teopemy [lontpsiruna-Kyparosckoro.

29. JlaiiTe ompenereHUe XpOMaTUUECKOMY YUCTy rpada, MPUBEAUTE MPUMEPHI OIICHOK IS
XpOMaTHYECKOTo uncia rpada.

30. CdopmynupyiiTe ¥ TOKOKUTE TEOPEMY O PACKPAIIMBAEMOCTH BEPIIUH IUIAHAPHOTO
rpada nareio kpackamu. ChopMyIHpyHTe TUIIOTE3Y YETHIPEX KPACOK.

IIpumepHbIe 3a1aHUsA UISI CAMOCTOSITEIbHOM PadOThI

o CamocTtosaTenbHO H3yuuTh TeMy «llapocoderanusi, peOepHbIE MOKPHITUS B JBYIOIHLHOM
rpader.

o Pazob6patp mokazarenscTBO Teopembl Doppa-dankepcona u 3amaun no teme «CereBoe
TUTAHUPOBAHKE U YIIPABICHUE.

o Pa3o0patb pemenne 3aa4u o0 B3BEMICHHBIX Ipadax (IOUCK MUHUMAIBHOTO ITyTH, TIpo0ieMa
KOMMHMBOSIKEPA).

6.2. Opranu3anms TeKyLero KOHTPOJISI M POMeEKYTOYHON aTTeCTAlNHU

Texkymuil KOHTPOJIb YCBOCHMS 3HAHUM BEAETCS 110 UTOraM BBIITOJIHEHMS NPAKTHYECKUX
3aJJaHuH, CACJIaHHBIX CTYACHTAMHU B XOJE NPaKTUYECKUX 3aHATUN. Ha 3aHATHAX Bemercs Takxke
IPOBEpKA BIIAJACHUS TEPMUHAMH U MOHATUSMH B (hopMe YCTHOTO MIIM MUCBMEHHOTO orpoca. [1o
OTZEIBHBIM TEMaM I IPOBEPKHU TEKYLIUX 3HAHUU IIPOBOJUTCS KOMIIBIOTEPHOE TECTUPOBAHUE.
B nporecce 06yueHus mpeaycMOTpeHa TTOATOTOBKA COOOIIeHNH U pedepaToB MO MpeIoKeHHBIM

TEMaM.

TunoBbie 3aJaHusd

OCHOBHBIE MOKA3aTEeJIN OIEHKH pe3yjabTartra

YcTHblii onpoc no Teme:
OCHOBHBIE OIIPENEIICHUS TEOPUN

rpagoB

[IpuBeneHBI OCHOBHBIE OIIPE/ICIICHHSI TEOPHHU IrpadoB: rpad,
noarpad, moaHeI rpad, MyasTHTpad, MPocTo rpad,
JIBYJIOJIBHBIN Tpad U T.1.

YcTHbIi onipoc no Teme:
Onepanuy HaJl BEICKa3bIBaHUSAMU,
(hopMyJibl aareOphl BHICKA3bIBAaHH M

[IpuBeneHs! onpeaeneHus: BbICKa3blBaHUE, CI0KHOE
BBICKa3bIBaHUE, OTEPAINX HaJl BEICKa3bIBAHUSAMH (OTPUIIAHUE,
KOHBIOHKITUS, TU3BIOHKIIHS, UMILTAKAIIHS, SKBUBAJICHITHS ),
(dopmyiia anreOpsl Beicka3biBaHui. [IpuBeieHbI IpUMEphI

IIpakTHyeckoe 3a1aHue:
Pemenne nornyeckux 3amad ¢
MTOMOIIBIO aNTeOPhl BHICKA3bIBAHUHN

PernreHs! 1 0OpMIICHBI JTOTHYECKUE 3a]1a41 C TPUMEHEHUEM
anreOpbl BRICKA3bIBAHHIM,

IIpakTHyeckoe 3axanue:
Pemenue 3agau no reopun rpagos

BeinosHeHs! ¥ 0ohopMIIeHB! TPAaKTHYECKHUE 33a4l HA TEOPEMY
0 cyMMe cTeneHel rpada.

IIpakTHyeckoe 3aganue:
Pemrenue 3agad mo KOMOMHATOpUKE

BrInonHeHs! 3a4a41 Ha HaX0KIEHUE KOJIMYECTBA KOMOMHAIIMI
C TIOMOIIIbI0 OCHOBHBIX TIPAaBWIJI U KOMOMHATOPHBIX
COEJIMHEHUI C TIOBTOPEHUSIMU U 0€3

IIpuMepHBbIe BADHAHTHI KOHTPOJIBHBIX padoT

Konrponsnas padora Ne 1

J Joxka3zate paBeHcTBO MHOXKecTB: A\(B U C)=(A\B) N (A\C)

e 3amoNHUTP HWCTUHHOCTHYIO  TaONWIly JUIs  clieayiomed  (GopMynbl  JIOTUKA
BBICKA3bIBAHUN:
(AAB)—>(CA—-C—AVC)

e Onpenenuts OyneBy QYHKIHUIO IS CIEAYIOIEH CXEMBI:

X2
X1 /

X1

X3




J Hapucosarb PKC, COOTBETCTBYIOILYIO OyIneBoit byHKIUN
F (0, X, %5 )= % (XX @ %o, )

e Haitu MHUHUMAaIbHYIO bopmy OyneBa BBIPAXECHUS
X X5 X5 D X X5 X5 @ X X5 X5 D X X, X5 D X)X, Xy

Koumponvnas paboma Ne2

1. CkoapkO pasHBIX CTapTOBBIX IIIECTEPOK MOXHO o0Opa3oBath u3 uyuciaa 10

BOJIEHOO0IUCTOB?

CKOJIBKO pa3HBIX CJIOB MOKHO COCTABUTh M3 CJIOBA «IApaICIOrpaMm»»?

3. B kmacce 30 uyenoBek. HeoOGxomumo BBIOpaTh CTapoCTy, €ro 3aMECTHUTEI,
¢uzopra u penakropa razerbl. CKOJIBKHUMHU CIIOCOOAMH MOHO 3TO CJI€NaTh, €CIIH
OJINH YYalIUICs MOXKET 3aHUMAaTh TOJIBKO OJUH MOCT?

4., CKOJIBKO CYIIECTBYET MATHU3HAYHBIX HOMEPOB TelIe(OHOB, HE CoAepKAIUX ITUDP
0,1,2.

5. Ha monke 5 xuur. Hamo BwIOpaTh 2 kHUTH U3 wuMeOmUxcsa. CKOIBKUMHU
croco0aMu YUTaTeNIb MOXKET UX BHIOpaTh?

6. CKOJBKO pa3IMYHBIX YEThIPEX3HAYHBIX YUCET MOYKHO COCTaBUTH U3 1udp 2; 0 u 7,
eciu HUGPbI MOTYT MOBTOPSATHCS?

7. CKOJIBKO pa3JINYHBIX YMCEJ MEHBIIIE CTa ThICAY MOXHO COCTAaBUTh U3 Ludp 2; 0 u
7, ecu APl MOTYT TTOBTOPSTHCS ?

8. CKOJBKMMH CIIOCOOAMH MOYXHO PacCTaBUTh 7 KHHT, YTOOBI IB€ JaHHBIC KHUTH HE
CTOSIIU psAIOM?

ro

Konmponvnasn paboma Ne3
1. MoxHo nmu 15 TeneoHOB COEMHUTH MEXYy COOOM Tak, UTOOBI KaXAbli U3 HUX ObLI CBSA3aH
poBHO ¢ 11 npyrumu?
2. BBISICHUTS, SBISIOTCS JTH H30MOP(GHBIMU CIIEAYIOIINE Tpadbr:

a) i Q

3. B ctpane Hudpsuaum ecte 9 rTopomoB ¢ HazBanusmu 1, 2,...,9. IlyremecTBeHHHK
O0OHapyXwJ, 4TO 2 Topoja COCIWHEHbI aBHAJIMHUEH B TOM M TOJIBKO TOM CiIy4ae, €ciiu
JIBY3HAUYHOE YMCJI0, COCTaBJICHHOE M3 U(p — HA3BaHUM TOPOAOB, AeNUTCS Ha 3. MOXXHO JH

noOpatbest u3 ropoaa 1 B ropon 9?
4. BBIACHUTH SIBISETCS JIM TUIAHAPHBIM Tpad:



Kputepun onieHuBaHUS MPAKTHYECKOT0 3aJaHUsI

- OIICHKA «OTIMYHO» — paboTa BBIMOJIHEHA IMOJHOCTHIO U MPABUIIBHO;

- OILICHKA «XOpOILI0» — paboTa BHINOJHEHA MPABUIBLHO C yYETOM 2-3 HECYIIECTBEHHbIX
OIIMOOK HCIPABICHHBIX CAMOCTOSTENBHO IO TPEOOBAHUIO MIPETIOAABATEIS;

— OLIEHKA «YJOBJIETBOPUTEIILHO» — paboTa BBINIOJIHEHA MPAaBUIBHO HE MEHEe, YeM Ha
MOJIOBUHY WJIM JIOMYIIEHA CYIIECTBEHHAs! OIINOKa;

- OLICHKA «HEYJIOBJIETBOPUTEIBHO» — JOMYIIeHbl ABE (U Oojiee) CyIIeCTBEHHBIE
OIMOKK B XOJ€ paboThl, KOTOpPbIE CTYIEHT HE MOXET HCIPaBUTh Jaxe MO TPeOOBaHUIO
npenoaaBaress.

Bonpocsl k 1udpepeHiupoBaHHOMY 3a4eTy
Tema 1. Dnemenmuol meopuu MHOMCECME

1. MHoxecTBa, NOJMHOXKECTBA, pPaBHbIE MHOXecTBa. Omnepanuu Hajg MHOXXECTBAMHU:
00BbeIMHEHKE, TIEpEeCeUEHHUE.
2. MmuoxectBa. Omnepanuu HaJ MHOXECTBAaMHM: pa3HOCTb MHOXECTB, JONOJHEHUE

[IOJIMHO>KECTBA BO MHOXKECTBE.

Tema 2. Dnemenmuol mamemamuyeckou 102UKU

3. BrickaspBanus. OTpunianue, TM3bIOHKINS, KOHBIOHKIIHS, UMILTUKAIHS, SKBUBAICHITHUS.

4.  ®opMynbl JJOTMKH BbICKa3blBaHUH. OCHOBHBIE PABHOCHIBHOCTH.

5. ByneBbl pyHKIMHU U COOTBETCTBYIONINE UM (POPMYIIBI.

6.  JIM3BIOHKTHBHBIC U KOHBIOHKTHBHBIE HOpMaibHbie (popmbl. CJITHD®, CKH®, Teopemsr o
JH® u KHO.

7. Tlomunom JXKerankuna. Teopema o mnpencraBieHun OynaeBod (QYHKIMHM MOJIMHOMOM
JKerankunHa.

8.  3amxkuytsle kiacchl 0yneBsix pynkuuii (To, T1, S, L, M).

9.  Tlonnsie cuctemsl OyneBbix pynknmii. Teopema [locta o monHoTe. Tadmums! [Tocra.

10. KoHeuHble aBTOMATHI M CIIOCOOBI UX 3aJIaHHSL.

11. DOkcnepuMeHTHI C KOHEYHBIMUA aBTOMATaMHU.

Tema 3. Dnemenmul KoMOUHAMOPUKU

12. IlpaBuna cyMMBI B TPOU3BEACHUS. Pa3meleHust ¢ MOBTOPEHUSMH M O€3 TIOBTOPEHH.

13. Coueranus 6e3 noBropeHunid. CoueTaHus ¢ MOBTOPEHUSIMH.

14. TIlepectanoBku c noBropeHusiMu. [lepectaHoBKkM 0€3 MOBTOPEHUH.

Tema 4. Teopus epaghos

15. TIlonsarue rpada u mynbrurpada. CnocoObl ux npezacrasinenus. [loarpad. M3zomopdpusm
rpa¢os.

16. MapupyTsbl, CBA3HOCTb. DiepoBhl rpadsl. Kpurepun sitnepoBocTy.

17.  [epeBns. Teopema o Lensax u A€peBbIX.

18. Teopema o cymMme cTelieHel BepIIuH rpada U CIeJICTBHE U3 Hee.

19. [ukinoMaTHueckoe YHCIO0, PaHT U Kapkac rpada. Xapakrepusauus AEpeBbEB B TEPMHHAX
UKJIOMAaTUYECKUX YHCEJL.

20. JIBynmombHble rpadsl. Kputepuii 1By 10I6HOCTH.

21. TlapocoueraHus B IBYIOJBbHOM rpade U 33a9a O pa3IUIHbIX MPEICTABICHUSX.

22. Teopema 0 yepeayIOIMIUXCS LEMAX U BEHTePCKUN allTOPUTM.

23. Ilnanapnsie rpadbl. Teopema Dittepa 0 MHOTOTpaHHUKAX.

24. Teopema [lonrpsruna-Kyparosckoro.

25. XpomaTuveckoe YHcio rpada u ero OmeHKH.

26. Teopema XeiiByna. ['unoresa o 4-x kpackax.

Kpurepun onenuBanus

bunet nuddepenmpoBanHOro 3auera COAEPKUT ABa TEOPETUUECKUX BOIIPOCa U 3a/1ady.
3a OTBET Ha 3a4€Te CTABUTCS OLICHKA!
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«OTJIUYHO», €CITH CTYIEHT OTBEYAET MOJHOCTHIO Ha BCE BOIPOCHI, U €T0 OTBET COJIEPKHUT HE
OoJiee IBYX HEIOUETOB;

«XOPOIIO», €CIIM CTYACHT OTBEYAET B IIEJIOM Ha TEOPETUYCCKHE BOMPOCHI M pEIIacT 3amady
«HAITOJIOBUHYY;

«Y/I0OBJIETBOPUTEIbHOY, €CITU CTYACHT OTBEYACT MOJHOCTHIO HA JIBa U3 TPEX BOMPOCOB OUIIETA;
«HEYJ0BJIETBOPUTEIbHO» — BO BCEX OCTAIBHBIX CITyJasX.

7. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE

Ocnoenasa numepamypa

1. Mansnes, U. A. JluckperHas matemarnka / M. A. ManbreB. — 2-¢ u3na. — CaHKT-
[erepOypr : Jlaub, 2011. — 304 c¢. — ISBN 978-5-8114-1010-1. — Tekcr : 3JaeKTpOHHBIH //
Jlanp : snekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/638 (mara
obpamienns: 17.03.2020). — Pexxum mocTyma: ajas aBTOpu3. mojb3oBareneil. Mukonu, C. B.
JuckpeTHas wmaremartuka sl OakajaBpa: MHOXKECTBA, OTHOIICHHUS, (QYHKIHH, Tpadsbl
[DnexTponHbIil pecypc]: Yuebnoe nocobue / C.B. Mukonu. — CII6.: U3narensctBo «Jlanby,
2012. - 192 c.

/Jlonoanumenshan numepamypa

2. baepun, U. . luckperHas maremMaruka. Y4YeOHUK M 3aJa4HUK : JJISI IPUKIAJIHOTO
OakamaBpuata/ W.U. baBpun. — Mocksa: WznatensctBo FOpaiit, 2019. — 193 c. —
(bakanasp. [Ipuknagnoit kypce). — ISBN 978-5-534-07065-1. — Tekcer : anextponssiii / DbC
IOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/432994 (nata obpamenus: 17.03.2020).

3. T'mcun, B. b. JluckpeTHas MareMaTHka : Y9eOHUK U MPAKTHKYM JUIS aKaJIEMUYECKOTO
OakanaBpuata / B. b. 'ucun. — Mocksa : U3parensctBo FOpaiit, 2019. — 383 c. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-00228-7. — Texkcr : anexrponnslii // OBC KOpaiT [caiit]. —
URL.: https://biblio-online.ru/bcode/432144 (nata obpamienus: 17.03.2020).

4. Wsanos, b. H. [luckpernas marematuka. AJITOpUTMBI U IporpaMmsel. PaciimpeHHbII
kypc [Tekcr] : [yueOHHMK 11 By30B mo crneuuanbHocTu "llpukimagHas mareMaTHKa H
unpopmaruka" / b. H. UBanos. — M.: U3Bectus, 2011. - 511 c.

5. Konsrmera, JI. K. 3agaunuk mo guckperHoit maremaruke [Tekct] : [yueO.-meros.
noco6ue g By3oB] / JI. K. Konbiiesa, B. B. , MemkoB ; M-Bo oOpa3zoBanus u Hayku Poc.
Oenepannn, 'OY BIIO "Poc. roc. mpod.-nen. yu-1", Yupexnenune Poc. akan. o6pa3oBanus
"Vpan. ora-uue". — ExarepunOypr : PITIITY, 2010. - 139 c.

6. Konsmmesa, JI. K. JluckperHas maremaruka [Tekcr] : ydeOHoe mocobme / JI. K.
Konslmmesa ; M-Bo o6pa3oBanus u Hayku Poc. ®enepaunun, PI'AOY BIIO "Poc. roc. npod.-ne.
yH-T", Yupexaenue Poc. akaz. o6pazoBanus "Ypan. ota-uue". - EkarepunOypr : PITIITY, 2010.
-205c.

Humepnem-pecypcol
1. Jlextopuym. JluckperHass Maremarthka [DIeKTpoHHBIH pecypc]. Pexum mpocryma:
https://www.lektorium.tv/diskretnaya-matematika (gara oopamenus 2019 r.).
2. JluckpeTHasl MaTeMaThKa: aJrOPUTMbI M CTPYKTYPbI JaHHBIA [DIEKTPOHHBIN pecypc].
Pesxum moctyma: https://neerc.ifmo.ru/wiki/index.php?title (mara o6pamienus 2019 r.).
3. Math.ru [Dnekrtponnsiii pecypc]. — Pexum nocryma: http://www.math.ru/ — (mara
obparmenus 2019 r.).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

1. Aynuropus — 214 A.
2. Jlocka, MeJI.
3. MynpTUMEIUAIIPOEKTOD.
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