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1. LIEJIM OCBOEHUS JUCHATLIMHBI

Lensamu 0CBOCHUS AUCIMILTAHEL (MOTYIIST) SBIISEOTCS:

* popMupoBanme y cTyne ITOB MaTeMaTHUYCCKOH KyJIBTypBI H PAa3sBHTHE JIOTHIECKOTO MBILUICHUS,

*gopmupoBanme  (yHIAMEHTAIBHBIX 3HAHHH  IpH H3yYEHHH  BOIPOCOB  TEOPETHKO-
MHOMKCECTBEHHOTO OIHCAHMS MaTEMaTHIECKHX OOBEKTOB, OCHOBHEIX LPoGIeM TeOpHH rpadoB
MCTONONOTAM  MCIOJB30BAHMS  allapata  MaTeMaTHYecKOM  JOTHKH,  COCTABJISIONIHX
TEOPETHIECKUH (DyHAaMEHT OmHCcanus GYHKIMOHATBHEIX CHCTEM

*o0y4eHue COCTABJIEHHI) MATEMATHYCCKUX MOJIEiedl M OCHOBHBIM METOJaM peLieHHs 3a7a4
Teopuu rpaoB, anreGpPE! IOTUKH, TEOPHH GHHAPHBIX OTHOIICHHH 1 TEOPHU MHOKECTB;

° 00y4eHue pemeHHI0 PUKIATHEIX 33189 MATEMATHYECKAMHU METOMaMH, Pa3BUTHIO CIIOCOOHOCTH
TBOPYECKHU IOAXOHTSH K PEIIEHHIO [PO¢ECCHOHATHHBIX 37144,

2. MECTO JUCLOUIIYIMHBI B CTPYKTYPE OIIOII BO

Jucrummua  «JIuckperHas MaTeMaTHKa» OTHOCHTCS K GaszoBoi  4acTi OCHOBHOM
NPODECCHOHATEHOH 06Pa30BaTENLHON IPOTrPaMMEI TOATOTOBKY 0axanaBpoB 110 HAIPaBJICHUIO
02.03.03 «Maremarudeckoe obecrneyenne u aIMHHUCTPUPOBAHME MH(DOPMALHOHHBIX CHCTEMY.
Jia yenemHoro wsydenws gaHHON NMCIIMIUTHHEL CTYACHT JOJKEH BIAAETh 0043aTeIbHBIM
MHHHMYMOM COZCPKaHHs OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMBI IT0 MATEMATHKE JUTs TAHHOTO
HalpaBneHus (MATeMaTUYeCKOr0 aHalW3a, AHAJINTHYCCKOMN TEOMETPHH, THMHEHHOH anreGpe).
3HATH OCHOBBI MATEMATHYECKOI'O AHAIM3A, anreOpel, T€OMETPHH, COBPEMEHHbLIC TEeHIEHIWH
pasBUTHS MH(GOPMATHKY, | BEIYHCITHTENBHON TEXHHKH M KOMIBIOTEPHBIX TEXHONOIMH. YMETh
IPUMEHSTD MaTeMa'mqecme METO/IBI ¥ BHIYHCIIMTEIBHYIO TEXHUKY I PEHICHHs MPAKTHIECKHX
3anad, MpOrpaMMUpOBATh Ha OJHOM U3 AITOPHTMHYECKUX N3BIKOB, IIPOBOIHTEH CPaBHUTETbHBIH
AHAM3  [1apaMeTpoB. BilazeTh  9neMeHTAMH  MATEeMaTHYECKOTrO aHANHM3a M OCHOBAMM
AITOPUTMU3AIIHH. :

HAucturimaaa GopMEpPYeT 3HAHMS U HABBIKA, HEOGXOIUMEIE B npaKTwIechoﬁ JEeATENbHOCTH
KBATH(QHUIMPOBAHHOTO CIEHHATKCTA. B pamkax y4eGHOro mpormecca MOXeT ObITh HCHONB30BAHA
[IpY IIOATOTOBKE BBITYCKHOH KBATH()HKALIMOHHON pabOTHI.

3. KOMIIETEHIIUMY OBYYAIOINEI'OCSI, ®©OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUYS TUCHUILIAHBI (MOYJIST)

[Ipomecc  H3y4eHHs AUCIHILIMHBI «/lACKpeTHas ~MaTeMaTWKa» = HANPABIEH Ha
hopmupoBaHue citepyIOMMX KOMIETEHITHIL:

No Haspanwe xomnerennuu Hunexce

O0meKyIbTYypHBIE KOMITETEHIUH (OK)
1. | cnoco6HOCTBIO NpHMeHATH B IpOohEeCCHOHANBHON NeATeNsHOCTH 3Haums || OI1K-2
MaTeMATHICCKUX OCHOB HH)OPMATHKH

IIpodreccnonannbHbie KoMIIeTeHIHH (ITK)
L. | roToBHOCTBIO X paspaboTke MOIEIIPYIOMIHX AITOPUTMOB U PEaTH3ALMNA HX [TK-3
Ha 0a3e A3BIKOB M MIAKETOB IIPHKIAIHBIX IpPOrpaMMm MOJEIUPOBAHUS
B pesynbrare usywenus quctuninan CTYHEHT JOIKEH:
3HaTh:
- OCHOBHBIC IIOHATHS H 3aKOHBI TEOPHH MHOXKECTB; CIIOCOGHI 3a@Hhsi MHOXKECTB M CIOCOGE!
ONIEPUPOBAHMS C HUMH,




- CBOWCTBa OTHOIICHHUH A«‘;é)l(ﬂy SJIEMEHTAMH TUCKPETHBIX MHQXKECTB U CHCTEM;

= MCTONOJIOTHIO HCIIOJIB30BAHUSA alIapara MaTeMaTHYeCKOH JIOTHKH M CIIOCO6EI IIPOBEPKH
HCTHHHOCTH YTBEPKIEHUM;

- QITOPHTMBI IpUBeAeHHS OysieBBIX OGYHKUME K HOpMAILHOM dopme u mocTpoeHus
MHHHMAIbHBIX OpM,

- METOMBI IOCTPOSHHS II GyHeBoﬁ (GYHKIIMM MHOTOIIOMIOCHBIX KOHTAKTHEIX ¥ GyHKIHOHATBHEIX
CXeM; ‘

- METOABI UCCIICNOBAHUS
Oa3uca; ‘

- OCHOBHBIE IIOHSATHS 1 3a#0HLI KOMOHUHATOPUKH X KOMOMHATOPHEIX CXEM;

- OCHOBHBIE ITOHATHS H CBpﬁCTBa rpagoB U CIOCOGH MX IPe/ICTABICHUSE

- METO/bI UCCIIC/(OBAHMS  KOMIIOHCHT CBS3HOCTH Tpada, afOPHTMEI ONpPEeIeleHus KpaTdaiIumx
MyTeH MeXy BepIUHHaMy rpada;

- METOMBI MCCICNOBAHMSA NyTeH H UMKIOB B rpadax, HaXOKICHHE MAKCHMAILHOIO MOTOKA B
TPAHCIIOPTHBIX CETSX;

- METOJIBI PELICHHS ONTUMH3ANMOHHBIX 3a[a4 Ha rpadax.

- IPUEMEL ITPOTPAMMHPOBAHUS ISt 11EPCOHANBHEIX OBM (IBM ~ coBMECTHMBIX KOMIIBIOTEpax)
Ymern:

- UCCeNoBaTh OyneBbl (hyHKIMH, TI0Jy4aTh HX MPEICTABICHHE B BHIIC bopmyir;

- IPOU3BOZIATE NOCTPOEHHE MUHUMATBHBIX GOpM OyIeBBIX (hYHKIHIA;

- OTIPEJICIATD MONHOTY M 0a31uc cucTeMbl GYIeBbIX QYHKIMIL,

- MPHMEHATE OCHOBHBIC AIFOPHTMBI MCCIEOBAHHS HEOPHEHTHPOBAHHEIX M OPHEHTHDPOBAHHBIX
rpaos;

- H0JIb30BATHCS 3aKOHAME KOMOHHATOPHKY TS PELICHHS TIPUKIAMHBIK 38144,

- PEIIATE 3a/1a4i ONPEIEeNICHUs! MAKCUMATBHOTO ITOTOKA B CETSIX;

" PeIUATh 3a71a9 ONPEICIICHNUS KpaTYaiIluX My Tel B HarpyXKeHHEIX rpadax;

- paszpabortarr u OTJIaJUTh MPOTpaMMy Ha AITOPUTMHYECKOM si3bIKe CH++ s peanu3anmu
AITOPUTMOB JUCKPETHOM MaTeMaTHKH,

Baanern:

- HaBbIKAMH PCIICHUS MaTeMaTHYeCKHX 3ala4 TUCKPETHOM MAaTEMATHKH,

- HABBIKAMH HCIHOJIB30BAHHS B MPOYECCHOHANLHOM eATENBHOCTH Ga30Bble BHAHUS B O6IACTH
MUCKPETHOH MaTeMaTHKH,

- MCETOJaMH aHaJIu3a M CHHTE3a H3YYaeMBIX SBJICHUHN ¥ IPOIECCOB,

- 001amaTh cIoCcOGHOCTBIO K MPHMEHEHUIO Ha IIPAKTHKE, B TOM YHKCJIE YMEHHUEM COCTABIIATH
MaTEeMaTHICCKUEe MOZIEIM TUITOBBIX TPOYECCHOHABHEIX 3a1a4 H HAXO/IHTh CIIOCOGE! UX pelIeHui;
HHTCPIPETUPOBATh NMpodeccuonanbbii (busnudeckuit) cMpic HOMYYEHHOTO MaTeMATHUESCKOTO
pesynbrara;

crcTeMbl GyIeBBIX (YHKIMI Ha TIONHOTY, 3aMKHYTOCTE U HaXO)KIEeHHE

4. CTPYKTYPA U COAEPKAHUE JUCHUAILIAHBI MOAYJIA)
Ofwas TpyI0eMKOCTh AUCIHILIHHE COCTABISET 7 3aUeTHEIX CIUHHUIBL, 252 yac.

Buger yue6Ho# paboTsl, Brmoyas
g CaMOCTOATENBHYIO PaGoTy CTYIEHTOR OGrem
B Y10 paboTy CTYAEHT! weBrHoi DOpMBI TEKYILErD
Ne 8 H TPYIOCMKOCTD (B Hacax) yaﬁom KOHTPONSA YCHERAEMOCTH
e Pasen (tema) E § = 8 3 S Iijmcueu‘nw (no nedenas cemecmpa),
AHCUHTITHHBI = 5 E| 88| 2E| 3 &l pHM ; thopma npomescyTouHol
n &} = 5| FE g 8| E O | MHTEPAKTHBHBI ]
g = E 5| 8% g_ B | Bl sk arrecTaumh
o L= g 3 § w| & = (8 uacax / %) (o cemecmpam)
= = <
1 | OpuenruposanHbie 1 1-18 | - - - - 72 |- - nepeaTTecTamus
rpadsl
Hroro 1 18 - - - - 72 |- - 3ader
(mepeatTecranus)
1 MuoxecTra 1 4 -2 | 4 2 2 - I |- 4/ 50%
oToOpaKeHIs
2 OtHoweHus 4 3-5 | 6 3 3 - 8 |- 8/66 %
3 Anre6pa noruku 4 6- [10] 5 5 -1 16 |- 10/50 % peliTar-




10 KOHTpOns Ne 1
4 ONeMeHTH 4 11- | 4 2 2 - 8§ |- 4/50% pedTHHT-
KOMOHMHATOPHOTO 12 KOHTPOJIb No 2
aHaninula
5 Teopus rpados 4 13- | 8 4 4 - 12 |- 10/63
16
6 | OneMeHTH TeopUN 4 17- | 4 2 2 - 8 - 4/50% peiTHHr-
KOTHPOBaHUSA 18 KOHTpOJIb Ne 3
Hroro 4 18 | 36| 18 18 - 63 | - 40/55% 3K3amMeH (45 yacoB)
Bcero 14 | 18, |36 | 18 18 | - | 135 | - 40/ 55% 3ader
18 (nepeatTecranusy),
3Kk3aMeH (45 yacos)
Conep:xaHne pa3nenos y4e0Ho JHCUHILIMHDL
Ne | Haumenosauue Conepxanue paszena
I/t pazzena
JUCTUTIIAHE]
1 Muoxectsa  u | 1.1.IIoHSTHE  MHOXECTBA,  CLOCOGBL  3ajaHMs MHOXECTB.
0ToOpaKeHHs ITonmuOXecTBa. CpaBHEHHE MHOXECTE.
1.2. Onepanum Hanm MHOXecTBamu. JIHarpammsl Olinepa-Benna.
MoutHocTs MHOXeECTB. JIeKapTOBO IPOU3BEIEHHE MHOKECTB
2 OtHomeHus 2.1. TlonaTne OTHOLIEHHMS. BHHAPHBIE OTHOWIEHHS H CIOCOBHI WX
3ananust. Onepaluy Haj OWHAPHBIMH OTHOINEHMSIMI. O6paTHbIe
OTHOIIeHHUs1. KoMmosuius GuHapHbIx
2.2. Marpuna OunapHEIX oTHOmeHuH. CBoifcTBa OMHAPHBIX
OTHOLICHMIA: pedIIeKCUBHOCTB, CHMMETPUYHOCTb,
AHTHCHMMETPHUYHOCTb, TPAH3UTUBHOCTD.
2.3. OTHOWEHNS 3KBUBANEHTHOCTH. KI1acChl SKBUBAIGHTHOCTH M X
19:10)7 (7 2 DaKTOp-MHOXKECTBO. Cucrema Pa3IUYHEBIX
npeacTauTenci. OTHOWeERKs MOpAIKa. Y IOPANOYEHHEE , THHEHHO-
YIOPSAAOYEHHBIC ¥ YACTHYHO-YIOPSJOYCHHBIE MHOXKECTRA., |
3 Aure6pa noruxu | 3.1.AnreGpa BbICKa3biBaHUH. [IOHSATHE O BBICKA3HIBAHNM. Onepaunn
Han  BbICKasbIBaHUAMU. @opMynbl  anureGpel  BEICKA3LIBAHUIA.
PaBHOCHIIEHOCTE B anre6pe BHICKA3HIBAHMIL. Bynena anre6pa,
3.2. [lpodicTBeHHOCTH B anredpe BHICKA3BIBAHMUIL. IIpyHnun
JBOMCTBCHHOCTH M 3aKOH JBOWCTBEHHOCTH. HC)pMdJILI{LIe GopMBI
anre6pel  BeicKasbiBanui. JJH® uw KH®. Paznoxenue (yHKIHi
anreOpsl IOTHKH 110 K nepemeHHEM, CJTH® u CKH®,
3.3. Cynepnosunust ¢byHkumii anre6psl storuku. [TomHbe CI/ICTGMBI
(pynxmmit. TTonstue Gasuca. ITonuxoM XKerankuma. ‘
3.4. 3amxHyTele Kiacchl (QyHKIMit.  JIMHeHHbBIE qijKL[HH
MoHoronnsle  QyHkumn. TeopemMa 0 MOHOTOHHBIX q)yHKuH;[x
CamopnBoiicTBeHHBIE byHKIHY, OyHKIHH, coxpaH;HomHe
koHcTanTsl 0, 1. Teopema [TocTa 0 pyHKIMORATEHONK HOJ‘IHOTe
3.5. P-K cXeMsI U cxeMbl U3 (QYHKIIMOHAIBHEIX 9JIeMeHTOB 3anagya
CHHTE3a, 3alaYa aHanuM3a W 3amaya  ympomenus PKC.
OpHOpa3psAHBIM 1 MHOTOPa3pAIHbIN IBOWYHBIN CyMMaTop.
4 | DneMeHTEL 4.1. Knaccudmramus KOMOGHMHATOPHBIX 3a71ayu 1 XapakTEepUCTHKA HX
KOMOHMHATOPHOTO | OCHOBHBEIX THIOB. OCHOBHBIE npaBuiia KOMOMHATOPUKH. (OCHOBHEIE
aHau3a KOMOMHATOpHBIE ~ KOHQUIypalMH:  pasMelleHus, COYETaHM,

nepectaHoBkd. Pa3buenus. Merox Brouenuii u HCKITIOUEHHH,
4.2. burom HeoTOHa, GHHOMHATBHEIE KO3 PUIHEHTEL, TpeyronLHHK
Ilackans. MeTon BKIIOYEHHUIH U HCKITFOUSHHMIA.




5 Teopus rpados

5.1. OCHOBHEIE ONpeIeTeHHS: rpad, wactwuHEIl Tpad), moarpad.
Croco6er 3amanus. Cremenn Bepmms. Teopema Ditnepa o cymme
crenenef. Ilyts, mpocToit myTs, Uemb, KOHTYpP, LHKIL CaasHOCTS,
CHJILHASL CBI3HOCTD.. |

5.2. Ilnanapusle rpadsl. Teopema o Tom, uto Ks u K33 HE*IJIaHapHBI.
Teopema  IlomTpsruna-Kyparosckoro — (Ges J0Ka3aTeNibCTRA).

s \
Kpurepnii mmanaproct. Packpacka rpada. XpomaTuyeckoe YHCiIo
|

rpada. |

5.3. OHIepoBEl ¥ TaMHJIBTOHOBHI Ipadbl. Heobxo/mmble u
AOCTaTOYHBIE YCNOBHs, 3ajaya IIOMCKA I'aMMIIBTOHOBA| [MKJIA B
rpade. JIBynonbHbIE rpadsl.
5.4. OcToBbI rpada. Hammenpmmmit ocros. CBoifcTBa jiepeBbeB.
JUCKpeTHBIE SKCTpeMalbHBIE 3aaud. AJTOPHTM  HAXOMICHUS
MUHHMAIIBHOTO ~ OCHOBHOTO  JepeBa.  ANroputM | JledKcTphl
HaXO0XNCHHUA NepeBa KpaT4yaiunx paccrosuui. Asropurv droiina
HAXO/IeHHS MATPHIBI KPATIaiImX PacCTOSHUIA.

6 DeMeHTHI
TEOPUH
KOIUPOBAHUS

6.1. Komupopamme xak crnoco6 mpexcTaBieHus uHpOpManuu.
Komuposanwe u nexonuposanme. AudasutHOE KOZMPOBAHME.,
HOCTaTOMHEIH Ipu3HaK B3aMMHON OIHO3HAYHOCTH al(h)aBUTHOIO
KOIUPOBAHHUS

6.2.0nTuMansHoe Konuposanue. IloMexoycToRunBoe KOJMPOBaHHe,
KomupoBanue ¢ mcnpapnernem ormubox. Knaccuduxarus ommbox.
BosmoxHOCT HCnpaBnenns omuGok

DR RN —

Conepsxanue n1a6opaTopHbIX pador

Monenupoasue omepanun «nepecedeHuey 1 JIByX YHCIOBBIX MHOMECTE.
MozenupoBanye OCHOBHBIX ONEpaIuif 1151 IBYX YHCIIOBBIX MHOYKECTB.
[locTpoenue MaTpuLsl GHHAPHEIX OTHOLICHMIA.

I'enepanus pasmernenuii.

Brruncnenue 4ncia coyeTanuis.

ITocTpoenne TabMUILI HCTHHHOCTH.

IMocrpoenue CTH® u CKHO.

Hccnenosanne cuctemsl GyHKIui Ha TIOTHOTY.

Mupumusanust 6yieBsix GyHKIH METOIOM Kapt KapHo.

10. HaxoxxneHne ocToBa MEHEMAIBHOTO BECa 10 anroputMy IIpuma-Kpackana.
11. Packpacka BepiuH rpada.

12, IBynonsHbie rpadl.

13. Haxoxxnenne kpaTuaifumx MapuIpyTos mo anroputMy Popra-bennmmana.
14. Haxoxnenue kpaTuaiinux MapuipyToB o aropuTMy JleHKCTphL.

15. Haxoxnenue 3iinepoBa IuKia B HEOPHEHTHPOBAHHOM I'pade.

16. [loctpoenue xoxa, GimsKoro x OlTUMANBHOMY. AnroputM Pano.

17. Kopuposanue mo Xaddpmany.

18. ITocTpoenue OuHapuoro xoxa ['pes.

- Copepxanye HPAKTHYECKAX 3aHSITHI

- 1. Onepannu Ham MHOXecTBamu. JImarpamMmel Olinepa-Benna. Ympoiienue BrIpaxeHuil

HaJ MHOXECTBAMH C HCITOJIb30BAHUEM OCHOBHBIX TOXKIECTB aJII‘e6p]bI MHOMXKCCTB.

2. OHCpaIII/II/I HaJ HEYECTKUMH MHOJKECTBAMH M WX CBOMCTBA. OHpeI[eJ'IeHI/IC paCCTOSIHHI;'I

MEXIy HCUCTKIMHU MHOMKECTBAMH.

3. JlexapToBO NpOU3BEICHUE MHOKECTB. brHapHble oTHOIEHHs. 3amuck OMHAPHBIX
OTHOIICHWH ¢ IIOMOWIBIO CIIEIHAIBHON MaTeMaTHYECKOM CHMBOJMKH, Omnpenenenne cBoifcTB
OVHApPHBIX OTHOIICHHH U Hx‘anHannemHocm K CIICIIMANbHEIM TUIIAM OHHAPHBIX OTHOIIEHUIA.



4. Hewerkue otHomeHus. Omepalld Hajg HEYETKMMK OTHOMICHUSMH. KoMIO3HMImu
HEUCTKHX OTHOLICHMH. OmnpeeneHne CBOWCTB HEUETKUX OTHOLICHUM W WX NPUHA/UIEKHOCTH K
CICIUANBHBIM HEUYETKUM OTHOMICHUAM,

5. IIpaBuiia ¢cyMMBl U ITpOM3BeNeHUS. [IpHHIMI BKIIIOUEHNS N MCKTIOUYeHNs. PasMemmenus u
nepectaHoBKU. Coueranus. bunom Hetorora. CBoitcTBa GHHOMHANBHBIX KOI()DHIIMEHTOB.

6. Onepaumu Haji BBEICKa3bBAHUAME, QDOpMyIbl anreGpsl BHICKaspIBaHUi. TaGHIE!
VCTHHHOCTH.  OKBHB&JICHTHOCT  (opMyl.  OCHOBHBIE — SKBHBAJIEHTHOCTH.  IIpwmHIun
JIBOUCTBEHHOCTH. PaBHOCHIIBHBIE ITPeoOpa3zoBaHust POPMYIL.

7. Tabnu4yHOe ¥ aHAIATHYECKOE 3ajaHMe OyneBbIX (yHKimi. Peammsaima Qyskuumit
dopmynamu. [Ipencrapnenne ¢yrkmuid CAH® u CKH®. Baxmelimue 3aMKHYTbe KIACCHI
Oynepix ¢ynknuil. [TommaoM XKerankuHa. QyHKUMOHATBHAS IIONHOTA. IIpoOBEpKA IOMHOTHL
Kputepuii [Tocta QpyHKIMOHATBHOM TOIHOTEL

9. OcuoBnple moHATHA Teopuu rpados. Tumbr rpados. Tloarpader. Marprunoe
mpepcraienne rpados.  Omepanun Hax rpadamm.  Iloctpoenme rpadosbix  Mozenel
JJIEKTPUYECKUX ¥ KOMMYTAMOHHBIX CXEM.

10. Metpudeckue xapakTepucTHKM TIpada. OmpespencHue HeHTpa, paauycd, IHAMETpa,
Menuansl rpada. PerneHre MIHUMAKCHBIX 38124 pa3MeLIeHH s,

11. Jlocrmxumocth B cBA3HOCTh. OmpesienieHre KOMIOHEHT CBS3HOCTH HeoprpadoB U
CHJILHBIX KOMIIOHEHT oprpados.

12. [lepesba:  ocHoBHBIE TOHsATHA.  IlocTpoeHHE OCTOBHBIX JepeBheB rpada ¢
UCIOIb30BaHUEM IMOUCKA B INIyOMHYy W IMMpuHY. Anroputmbl Kpackana u [Ipuma mocrpoenus
KpaT4afiiiero ocToBa B3BEHMICHHOro rpada. 3amauu ompenencHus Kparyafiiux OCTOBOB B
TOIIOJIOTUYECKOM TIPOCKTHPOBAHUH,

13. Ioctpoenue matpul GyHIaMEHTaIbHBIX [IUKJIOB U pa3spe3oB rpada..

14. O6xomer rpada. OnpenencHue SHICPOBHIX W TaMUIBTOHOBRIX IHKIOB Tpada H
HCIOJIb30BaHUE JdHHBIX 3ala4 B IPHIOXKEHMAX. PemeHHe 3agaudl KOMMUBOSIKEDA H €ro
NPUKIAHOE 3HAUEHHE,

15. AnroputMmer packpacku rpada. Peruenne npukaaaubX 3a1a4, CBOMMMUXCA K 3a4a9€ O
packpacke.

16. Ompenenenne kpardalfmmx nytedt B rpadax. Pemende 3amad  Ha HCIIOJIb30BAHUE
anroputMoB Jlelixctpsl, @opaa u dmoiina.

17. Anroputm ®@oppa-dankepcoHa onpeneneHns MakCUMaIbHOTO IIOTOKA B TPaHCIIOPTHOM
CETH.

18. Omnrtumanenoe xomupoBanue. IlomexoycroitunBoe koamposanue., KoaupoBaHme c
ucnpasineHreM omunbok. Kimaccubuxanms omubox.

5. ObPA3OBATEJIbHBIE TEXHOJIOT' U
IIpn nposesxeHun JIEKIMOHHBIX 3aHATHH [PHMEHSETCS KJIACCHYECKHI  IOIXOJ
penoAHECeHHsT y4eOHOI0 MaTepHala, INPEeIIOJaraonii NpoCIIeMHYI0 MOCTAHOBKY 3a1ad U
IIEPEXOJT K PACCMOTPEHHUIO METOJIOB MX PEIICHHUS.

Pexomendyemca: Vcnonp3oBaHHe MyJIbTUMEIMIHBIX [PE3EHTAUUNM IO Psijly TEM BO BpeMs
mexiui., [lpesenTanus MO3BOJNAET XOPONIO WUIFOCTPUPOBATH JIEKIHIO, JEMOHCTPUPOBATEH
noBejicHde (QyHKIMH, BH3yalM3UpOBaTh METOJ[ MOCTPOCHWs MOBEPXHOCTEH u T.1. B TeueHHe
JEKIMK TIPEmoJABaTeNIb ITOCTOSHHO BEAET AMAIOT CO CTYACHTaMH, 3a/laBas H OTBedas Ha
BOTIPOCHI.

[Ipu mnposenennn 1a00PATOPHOTO NPAKTHKYMA HEOOXOAMMO CO3J@ATH YCIOBHA I
MaKCHUMaJIbHO CaMOCTOSTELHOIO BBIIONHEHHS TabopaTopHbiX paGot. [Tosromy mpu nposeacHHN
1ab0paTOPHOro 3aHATHS [IPENOAABATENO PEKOMEH 1y ETC:

1. IIposecTn 3kcrmpecc-onpoc (YCTHO MM B TECTOBOM (HOPME) IO TEOPETHYECKOMY MaTepHally,

He00X0IUMOMY UL BBINOJHEHUS paboThI (C OLEHKORH).



2. IIpoBepuTE MJIaHFI BHIONHEHHS NAG0PATOPHBIX PaGOT, TOATOTOBICHHEIH CTY/ICHTOM fioMa (C
OLIEHKO}I).

3. Ouenuts paboTy CTyJIeHTa B TaGOPATOPHHE ¥ MOyUeHHDIE HM JAHHBIC (onenka).

4. TIpoBepHUTH U BRICTABHTH OICHKY 33 OTHET.

JIrobas naGopaTopras paGoTa JODKHA BKIIIOYATD DIIyOOKYIO CaMOCTOSTRIBHYIO IPOPabOTKY
TCOPETHICCKOTO MATepHala, U3y9eHHe METOIMK NMPOBEACHHS W IUIAHHPOBAHHE JKCIICPUMEHTA,
OCBOCHME U3MEPUTENBHBIX CPECTB, 00pabOTKY H HHTEPIIPETALMIO SKCIEPHMEHTAIFHBIX JaHHBIX.
[Ipu sTOM YacTb PaGoT MOXET HEe HOCHTH 00S3aTeIbHBIH XapakTep, a BBIIOJIHATECS B paMKax
CaMOCTOATENBHOM paboTel Mo Kypcy. B psp pabor memecooGpasHo BK/HOUHTE paznmensr ¢
AOUONHUTCIILHBIMU SJIEMEHTAMA HAYYHBIX HCCIIENOBAHUH, KOTOPBIE IMOTPEOYIOT YrmyGieHHOM
CaMOCTOATENBHOM POPabOTKY TEOPETHIECKOrO MATEPHAA.

6. OHEHOYHBIE CPEJICTBA UL TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTNA,
MPOMEKYTOYHON ATTECTAIIMM I10 UTOT'AM OCBOEHUS JAUCITUTIJIMHBI U
YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEABHOM PABOTBI
CTYAEHTOB

cemectp 1;

a) IPpMMEepHbIE 32 IaHNASI/BONPOCHI K 3a4eTy (nepeatrecranms):

1. Onpenenenue »itneposa uukna, sineposa rpada. Teopema Ditniepa st OpHEHTHPOBAH-
Horo IpadoB (6e3 HoKa3aTebCTRA).

2. Onucanue pekypcHBHOTO &IOPUTMA IOCTPOEHHUST SilylepoBa HUKIIA,

3. Onucanue anropurMa JIeMKCTPHI HAXOXKIEHWS MUHAMAIBHOTO IOYyTH MEXIy AByMs
[[POU3BOJILHEIMK BEPIMHHAMY B HATPY)KEHHOM OPHEHTHPOBAHHOM Ipade.

4. Onncanme anmroputva @opaa — BemwiMana HAXOXIEHHS MUHUMATLUOIO OyTH B
B3BEIICHHOM OpPHEHTHPOBAHHOM Ipade.

5. Ompenenenne OpHEHTHPOBAHHOTO JAepeBa, jieca. UTO HA3BIBACTCS OCTORIMLIM JIEpeBOM
OPHECHTUPOBAHHOTIO CBI3HOIO rpada.

6. Onpenenenns KOpHS, IOTOMKa BEpIIMHEL IpeAKa BEPHIMHBI, JIMCTa, KycTa
OPHEHTHPOBAaHHOTO JIEPEeBa.

7. Onpezenedne  BEICOTHI  OPHEHTHPOBAHHOIO JepeBa, TIIyOMHBI  BEPINUHEL  V
OPHCHTMPOBAHHOTO JIepeBa, BBICOTHl BEPIIMHB! OPHEHTHPOBAHHOTO IEPEEa V, YPOBHS BEPIIHHGL
OpPUEHTHPOBAHHOIO JIepeRa Vv,

8. Kakoe opHeHTHpOBaHHOEe JepeBO  HasbIBAETCH OunapueiM.  Kaxoe Gumapnoe
OPUCHTHPOBAHHOE [IEPEBO HA3BIBACTCA IIOJIHBIM.

9. Onucanne anroputma Kpackana HOCTpOeHHS MUHUMATHHOTO OCTOBHOLO Jepesa.

10. YTo Ha3bIBaeTCs MUKIOMATHYECKHM HHCIIOM rpapa G. UYemy paBHO KOMHUECTBO
byHnamenTanbHBIX MHKIOB rpada G(V, E) upu mobom ¢ukcuponarHOM OCTOBHOM sepere T =
V, E).

0) npuMepHBIe 3aJAHUSA/BONPOCHI IS CAMOCTOSITE/IbHOI paboThl cTyenTa;

1. Onpenenenne sitneposa nukna, sitieposa rpada. Teopema Ditnepa juist opueHTHpOBAH-

Horo rpados (6e3 nokazarenscTBa).

2. Orucanue peKypCHBHOTO alrOPUTMA OCTPOSHHUS 3HIepoBa TUKIIA.

3. Onucanme anroputma JIEHKCTPEl HAXOXKIEHHS MHHUMAIBHOIO MYTH MEXIy HIBYMS
IIPOM3BOIBHBIMA BEPIMUHAMH B HAIPY)XEHHOM OPUEHTUPOBAHHOM Tpade.

4. Onucanne anroputmMa ®opma — BeiMana HAXOWIEHHS MUHEMAIBHONO oyTH B
B3BEIICHHOM OPHEHTHPOBAHHOM I'pade.

5. Onpenenenue OPHEHTHPOBAHHOIO JepeRa, Jieca. YTO HA3BIBACTCS OCTORHEIM JIEpEeBOM
OPHCHTHPOBAHHOIO CBS3HOIO Ipagda.

6. OnpeneneHus KOpPHS, I[IOTOMKA —BEpPLIMHEL OperKka BEPIIUHBL, JIHCTA, KycTa
OPHEHTHPOBAHHOI'O JIEPEBA.



7. OnpeneneHue  BBICOTBI  OPUEHTUPOBAHHOIO  ACPEBA, [NIYOMHBI | BEpIIMHBL Vv
OPHUEHTHPOBAHHOTO JIEPEBa, BLICOTHI BEPINMHBI OPUCHTHPOBAHHOTO JiepeBa V, YPOBHS BEPIIHHEL
OPHEHTHPOBAHHOIO JIEpeBa V.

8. Kakoe opumentupoBanHoe pepeBo HaspiBaercs OumapueiM.  Kakoe 6uHapHOe
OPHEHTHPOBAHHOE JIEPEBO HA3BIBAETCS IIOJTHBIM.

9. Omnwucanue anroputva Kpackana mocTpoeHns MUHUMAIILHOTO OCTOBHOTO JepeBa.

10. Yro HaspIBaeTCs MUKIOMATHYECKHM uucioMm rpada G. UeMy paBHO KONMYECTBO
hynoamenTanbHEIX HUKIOB rpada G(V, E) npu moboM GUKCHPOBAHHOM OCTOBHOM jepeBe I =

V. E). |

cemectp 4:

a) BONIPOCHI Peii THHI-KOHTPOJIST:

Ha peHTHHI-KOHTPOIIL CTYIEHTaM MpeJIaraloTes 38144 Mo IPOHIEHHBIM TEMaM,
Bapuante! 3anannii:

peHTHHI-KOHTPOJIL Ne 1

1. JlaHs! MHOKeCTBA: A= {1,3,5,7} u B={2,3,4,7,8}. Haiitu
AVUB,ANB, A\B, B\ 4, AAB

2. Jlns mHOXecTBa B 3amanus 1 HaliTH Bee €ro MoAMHOMKECTBA.
3. Jloxasatrb paBeHCTBA:
(AAB)AC = AA(BAC) ,(ANBNC)=(4\B)u(4\0),
Hapucosars auarpamMmel BeeHHa, HHTepripeTHPYIONIHE 0KA3aHHBIE PABEHCTBA.

4. Vimeercsa maTepust 5 pasnuuHbIX LBeTOB. CKOJNBKO PAsIMYHBIX TPEXMONOCHBIX (JIaros
MOKHO CO31aTh ?

S. Nmeerca 12 pasnuuabix auckeT. CKOJIBKO crocoGOB 3aloiHeHus KopoOKy Juist UCKET ¢
6-10 OTCEKaMH, €CIH B KOPOOKY MBI YKJIaIbIBAeM a) 6 IHCKET M3 MMEIoImXcs, 6) 4 JUCKETHl U3
MMEIOIMXCS ? (PacmoIoKeHHe JUCKET B KOPOOKE CYIIECTBEHHO).

6. Jlamer MuoxecTBa A= {2,3,4,6} u B={1,2,4,7,8}. Haiitu
AUB, ANB, A\B,B\ 4, AAB

7. Insa muoxectsa B 3amanus 6 HaliTH BCe ero IMOIMHOKECTBA.
8. Jlokasars paBeHcTBa:
(ANB)A(ANC) = AN(BAC), A\(A\B)=ANB,

Hapucoaan: JuarpaMMbl BBGHHa, HHTEPHIPETUPYIOMNE NOKA3aHHBIE PaBEHCTEA.

peHTHHI-KOHTPOJL Ne 2

9. ViMeeTcst 5 pasnuUHBIX NHCEM, 8 PA3IMYHBIX KOHBEPTOB ¥ 6 pasiu4HbiX Mapok. CKOIBKO
BapHaHTOB 3allaKOBKH ITHCEM I10 OJHOMY B KOHBEPT, IPOMAapKAPOBAHHBIM OIHOM U3 HMEIOIINXCS
Mapok?

10. Nmeercs 16 pasinmunbIx AHCKOB ¢ HHPopMarmeit u Goxce ¢ 8-t0 oTcexamu. CKOIBKO
crmocoboB HanonHeHHus OoKca a) §-10 THUCKAMHU U3 UMEIOIUXCA, 0) 5-10 IUCKaMH M3 UMEIOLTUXCs?
(pacrooxeHne UCKOB B GOKCE CYIECTBEHHO).

11. . Haiitn obmacts ompenenenus, oGnacts 3Hauenuii, R, R.R, R.R'!, R"'".R mms
otHomenHs R={<x, y>| x, y € D u x+y < 0}, rne D — MHOX€ECTBO JeHCTBUTEIHHBIX THCEL.
12. 6. Haiitu o6Gnacts ompenenenus, obmacts 3Hauvenuit, R, R.R, RR"', R'R mis
OTHOIIEHU R={<X, y>| X,y € [-n/2, n/2] u y = sin x}.
13. 7. lokasaTs, 4To is JIFOOBIX OUHAPHEIX OTHOLIEHUH
(RiURy) =R/ TURy!
14. 8. Jloxasars, yro ecnu oTHomeHus: Ry u Ry peduiekcHBHEI, TO pedieKCHBHEI 1

OTHOLICHUA:



RiUR2 RiNR2, Ri'Y Ri-Ry
15. 9. Ha mroxkectBax N u NxN onpenenum Ry cieayronmm obpazom
(a-b) menutes Ha m (m>0). [lokasare, uTo Ry ABISETCS OTHONICHHEM HYKBHBAJICHTH
16. 10. M3 ropona A B ropoxn B Bezmer 5 nopor, a u3 roposa B B ropo;
Cxosnbko myTeit mpoxoasiux yepes B, seger n3 A B C?

peHTUHI-KOHTPOJIL Ne 3

17. 11. B Oubimorexke 5 yueOHMKOB TeOMETpHH, 7 — TPHTOHOMETPY
CKOJIBKO HOJHBEIX KOMIUIEKTOB Y4eOHHKOB MOXHO cocTasuTh? (Bce sK3emus
pa3IUYHBIMN),

18. 12. Cronbko c11oco60B pa3inoXuTs 10 0QMHAKOBBIX MOHET IO JBYM

19. 13. Cxonbko crmoco6oB paznoxkuth 10 0AMHAKOBEIX MOHET IO TpeM
4T0OBI HU OJJMH M3 KAPMAHOB HE OBLI IIyCTHIM?

20. [Toctponts CKH® dynxmuu, 3anannoi hopmymoi
J(x%,3,2) = ((Zy = 2)[(3x)) > (¥ D 2).

21. Hoctponts CIH® dynkitum, 3anaggoii cTondnoM 3HaYeHHil
S (x,»,2) =(110,1,0,0,1,0).

22. [Tocrpours momuHoM XXerankuHa s GyuKiuy u3 1. 20

23. Io ucxo/1HO#M MaTpHIle CMEKHOCTH M IIOCTPOUTE YepTeN rpada,

marpury anpaentHoctn 44 u cimcox pebep.

[0 1 -1 0 0 1
-1 0 1 100
M:1—10010
0 -1 0 0 1 1
0 0 -1 =110
-1 0 0 1 0 0]

0) HK3aMeHANMOHHbIE BOMPOCHI 10 AHCIUIIIHHE:

I. Ompenenenyst MHOXKeCTBA, 1MyCTOro MHOXectBa. Kpamtopsr IlozMEOMed
3a/laHUS MHOJKECTB.

2. Koneunsle u OeckoHEYHBIE MHOXECTBA. MOIIHOCTD MHOKECTRA.

3. Onepanuu Hax MHOXecTBamu, JluarpaMmel BenHa.

4. [lexapToBo NMpOM3BEASHHE MHOXECTB, NEKApTOB KBaApaT MPOU3BOIBHO
[TpuBectn mnpuMepsl. 3anmcars (GOPMYJBL, BBIPAXKAIOIME YHCIO HJEMEHT
IIPOU3BEICHNS U IEKapTOBa KBaJIpara.

5. Tlonsatue o6 otobOpaxcenmu. O6passl u mpoobpasel ¥ uX cBoifcTBa. O
orobpakeHuit. Kommozuuus oroGpaxenyit. ACCONHATHBHOCTE KOMIIO3HIIHH,
OMHOTHIHBIX  OoTOOpakeHuit. OOpaTHMOCTP M OJHOCTOPOHHASA OOPATHMOC]
00paTUMOCTH ¥ OZIHOCTOPOHHEH 00PATHMOCTH.

6. MuoromecTHble OTHOLICHWS. ByNeBbI omepanuy HaJ OTHOLICHHMAMHE. B
OTHOIIEHMH. ByJeBbI MaTpPUIIBI ¥ OTHOINEHKS HAa KOHEYHBIX MHOXKECTaBax.

7. bunapuple orTHOmeHHS. CBolicTBa OHHAPHBIX  OTHOIUCHHI:
CUMMETPHUYHOCTE, AHTHCHMMETPUIHOCTD, TPAH3HTHBHOCTB.

8. OTHomeHHs SKBUBaleHTHOCTH. KIIacChl 3KBUBAJICHTHOCTH M HMX CBOA
MHOXeCTBO. OTHOIICHMs MOPAAKA. YHOPANOUYEHHbIE, JMHEHHO-YIOPSIOUCHHEI
YIOPSAOYEHHEIE MHOYKECTBA.

9. Bricka3BIBaHUSA ¥ OIEpalUy HaJ HUMH. TabIuna uCTHHHOCTH.

Pa

<ab> e Rn e
OCTH.
1 C — 4 moporm.

i, 4- anreOpsl.
[PBI CUHUTAIOTCH

KapManam?
KapMmaHaMm Tax,

COCTaBHTE

mBa. Croco6sl

'0 MHOXXCCTBA.
OB  JCKapTOBa

CHOBHBIE THITBI
Komnoszuitust
re.  Kpurepun
yieBa anrebpa

(pIEKCHBHOCTD,

crBa. Dakrop-
U YacTUYHO-




10. @opMynsl  anrebpel BHICKa3bIBaHHM. PaBHOCHIBHOCTE (opmyji. Teopema o
PaBHOCHJIBHON IOICTAHOBKE.

11. PaBHOCI/IB?BIe npeobGpazoBanus popmyi. OCHOBHEIE PABHOCHILHOCTH.

12. JlemMa 0 yHCIIe CIIOB CJIOB JUIMHEI M B andaBute u3 r 6YKB.

13. Panr (boplﬁqynm. Pasrocunbnocts Gopmy:n u 6ynessix Gopmyi (Teopema).

14. JIBOHCTBEHHOCTD B anreGpe JIOTHKH. 3aKOH IBOHCTBEHHOCTH (TEOPEMA).

15. OOrumit mpHHIHI ABOHCTBEHHOCTH (TEOpeMa).

16. [punnmn nsofictBeHHOCTH H1Ist GyJeBbIX POpMyYI (TeopeMa).

17. Oynxuun | anreOpsr oruky. 3ananue dyskiun Gopmyinoi. HopmiuisHeie (popMBL
AJTOPUTMBI IOCTPOEHHS COBEPIICHHBIX HOPMAIBHEIX (HOPM.

18. Teopema 0 pasnoxeHnyn QYHKINN anreOphl TOTUKH 10 TepeMeHHbIN;.

19. Teopema ‘ojCOBepmeHHoﬁ JU3BIOHKTHBHOM HOpManbHOM dopme 1 coBepiueHHOM
KOHBIOHKTUBHOW HOPMAJIBHOM (QopMe.

20. [omueie  cucremsl  ¢ynkmmit. [lpumepsl mommbix cucrem| (QyHKumH  (c
JIOKa3aTETHCTBOM ITOJIHOTEI).

21. 3aMIHyTbIE KIAcChl (PYHKIME anreGpsl TOTHKH.

22, Knaccer ynkumi, coxpansriomux HOib ¥ eauruiy. Teopemsl p| 3aMKHYTOCTH
knaccos Po m P Teopema o dynxuum we coxpamsiomedt wonms, Teopema ¢ (yHKIHH, He
COXpaHsrOLIeH eIUHHUILY.

23. Kiace camozpoiicteennpix Gynxuuii, Teopema o samkayrocTs knacea S. Teopema
0 HECaMO/IBOHCTBEHHOU (DYHKITHH,

24, Kimacc MOJHOTOHHI)IX ¢ynknmit. Teopema o 3amxuyTocTH Kimace M. Teopema o
HEMOHOTOHHOM (HYHKIIMH.

25. [onunom JKerankuna., Teopema o mpejcTaBineHnn (GYHKIUHM B BHAE MOIMHOMA
XKerankuna.

26. Krnace nunedinbix Qynxmmit. Teopema o 3amxHyTocTH Kimace [L. Teopema o
HEMHEHHOU QYHKIHH.

27. Teopema Ilocta o GynxumoHaNBHOM NOTHOTE aNreGpPBI JTOTUKH.

28. Ilepecranosku n nogcTaHoBkH. PopMyIia [jisl BEIYMCIEHHAS YHCIA TIEPECTAHOBOK.

29. Pasmemenns. ®opmyina st BEIMUCIIEHHS YHCIIA PA3MEIIEHHM,

30. Couerannsg. ©opMyina 1t BEIMUCICHHS YHCIIA COUSTANHIH.

31. PasOunenus. @opMmyiia [1s BEIYUCICHHS YKCia pa3Ouenuii.

32. MeToj BKITIOUEHHUH U HCKIIIOUEHHI,

33. Onpenenenns rpadoB, UX MPEACTaBICHNS. MaTpUIILI CMEKHOCTH ¥ MHIMACHINH.

Nzomopduszm rpados.
34, Ilpocrefimue TUIIEI TpadoB: TIOMHEIE, BYIOJILHBIE, peryspHbie i ap.On¢parmy

35

36.
37.
38.
39.
40.

41,
42,
43,
44,

JOCTATOYHBIX YCIOBUAX IIIAHAPHOCTH TPadoOB.
45. Teopema Diliepa 0 COOTHOLIGHWM wYhciia TpaHei, pebep M BepIIHH
o6obmienue

. MapuipyTsl, menu, IpocTsle enH, UKLl CBASHOCTE rpada.

O6’BC,I[I/IH€HI/ISI, COCNHHCHHA, JOITOJITHECHNU .

Teopema o uncie pebGep B rpade u ee ciencTBue.

Otinteposrl rpadsl. JlemMa o cymmecTBOBaHMM NUKIA B Ipade.
Teopema 0 HEOOXOMMMBIX U IOCTATOUHEIX YCIOBHAX rpada 6BITE Jifsepot
[Moctpoenwe diineposa nukia (asropurm Oiepn).
Oprpadr. OpmMapmpyTsl , OpIenH, opIukibl. CBsS3HOCTE oprpados. Teoy
3HUIEPOBEIX Oprpados.

I"amuneToROBBI rpadel. Teopema Jupaka.

HepeBba u ux cpoiicTBa. OCTOBHOE AePeBO, IUKIWYECKHH panT rpada.
Pazpensiomee MHOJKECTBO, paspes, MocT. Anroputm Kpackaia.
[Inockue u mianapusle rpadel. 'omeomopdrocTs rpadgos. TeopeMsl 0 H

Ha HECBS3HEIE Ipadbl.

bLIM.

eMa J1J1s

20OX0IUMEBIX U

B rpade. Ee




46. Teopemsl 0 cBolicTBaX IUIAHAPHBIX rpadoB: uncie pebep, CTENEHH BEPIIHH.

47. Packpacka Bepiun B rpade. XpomaTtudeckoe 9uciio. Packpacka mpocTeifiiix THIIoB
rpagos.

48. Teopema 0 packpacke MpoH3BONBHOTO rpada. Teopema 0 packpacke IIAHAPHOrO rpada.

49. HaxodxieHme XpoMaTHIecKoro YHCNa IS IPOU3BOIBHOTO Tpada.

50. Anroput™ Jleitkerpsr.

S51. Onpenenenne motoka B ceTd. [IpocToe ceyeHWe W BeWUMHA €0 [OTOKA, Teopema

®opna,
Dankepcona.
52. ANropuT™ HaXOK/ICHHS MAKCHMAJILHOTO [IOTOKA B CETH.
53. Anasutroe kogupoBanue. OXHO3HAYHOCTE KOAXPOBAHHS.

54. Cpoiicrso npeduxca. Teopema.

55. HerpuBranbroe pasnoxenye KOJOB B CXeMe KOIMPOBAHHS. AJTOPHTM NPOBEPKH
KOJUPOBAHMS HA OJJHO3HAYHOCTD.

56. Hepasencreo Makmunana. Teopema.

57. Teopema o cylnecTBOBaHMH B3aHMHO OJHO3HAYHOIO KOAHPOBAHUS, 00JIa/JAFOIIETO
cBOHCTBOM Ipedukca.

58. IlonsTie 0 KOJAX ¢ MUHHMAIBHOM U36BITOYHOCTHIO.

59. Jlepeso B3auMHO OJJHO3HAYHOTO KOJIMUPOBAHHS H ONICPAITHH Ha HEM.

60. HachimenHoe i NpUBEIEHHOE KOJOBEIE IEPEBbS.

61. AropuT™ 1MoCTPOEHMsE KOJia ¢ MUHUMAIBEHOM H36BITOYHOCTEIO.

B) BONIPOCHI /1Sl CAMOCTOSITENLHOM PadoThI:

1. Croco6rI 3a/1aHKs MHOYKECTB.

2. OcHOBHBIC oOnepaldy Haj, MHOXecTBamu. Jlmarpammbl Ditnepa-Berra. CgoiicTsa
olepanuil HaJ MHOMKECTBAMH.

3. Ilonatue pa3GUeHHUS U MOKPBITHA MHOXECTBA.

4. Onpenenenne NpAMOTO NPOHM3BENCHUS MHOXECTB, BEMHCIEHYE MOLIHOCTH IIPSMOTO
POU3BEACHHS KOHCYHBIX MHOXKECTB. MOIIHOCTH KOTOPBHIX H3BECTHEL.

5. Ilonstue OHMHAPHOTO OTHOIIEHMs. IIpuMepbl OWHAPHBIX OTHOWIGHMI. AJITOPHTM
IIOCTPOEHUS MaTPUIIBI OTHOILICHHS

6. Kakue oTHOIIEHNS HA3HIBAIOT Pe(ICKCHUBHBIMH, CUMMETPHYHBIMA M TPAH3UTHBHLIMH.
OcoGeHHOCTH MaTPHITBI OTHOIISHHUH IS TAKMX OTHOIIEHHMIL.

7. TloHATHE OTHOIICHHUS SKBHBAJICHTHOCTH. [IpHMEpPEI OTHOIIEHMH SKBUBAIICHTHOCTH. UTO
Ha3BIBACTCS KJIACCOM SKBHBAJICHTHOCTH, CHCTEMOH KJIACCOB 3KBHBaJICHTHOCTH, CBOMCTBA KIIACCOB
9KBHBAJICHTHOCTH.

8. TlonsTtue oTHOMEHNS mOpsinKa. [IpumMeps! oTHOMIEHUH MOpsIKa.

9. Ilonstne 3aMbIKaHMsl OTHOIMIEHHS. AJICODHTM TPAH3UTUBHOTO 3aMbIKAHMA (aJI'OPHTM
Yopmanna).

11. Ilousarme anreGpe! M0oTUKH, GYHKIME anreGpsl TOrukd, [IpaBuna HOCTPOEHHS TaGIHIb!
HUCTHHHOCTH U KapThl Kapho.

12. llonstue opMmynsl anreGpsl JOTHKH. YHapHBIE W OMHAPHBIE JOTMUECKHE OIEPALIHHL.
IIpropuTeT NOTHYECKUX OMeparluii.

13. TlonsTre smeMEHTAPHONH MUIBIOHKIHMH (KOHBIOHKIAH) (GOPMYI, JU3LIOHKTHBHOM H
KOHBIOHKTHBHON HOpMaJbHOU hopMoii.

14. Tlonstue CIAH® (CKH®). Teopema o cymectsosannu CIH® (CKHD).

15. Anropurmsl noctpoenus CIJH® (CKH®) o Tabiuie HCTHHHOCTH.

16. Anroputmer nojygenns cokpamernoi JJH® (KH®) o kapre Kapro.

7. Onpepenenne rpada, cMexHBIX pebGep, CMEXHBIX BepIuHH. UTO 03HayaeT BEIPAXKCHHE
“pe0po MHIMICHTHO BEpIInHaM”?

18. Ompenenenre  OpUEHTHPOBAHHOTO, HEOPHEHTHPOBAHHOIO, CMELIAHHOTO rpada.
Kanonuyeckoe mpejcras/ieHie HEOPHECHTHPOBAHHOTO rpada (HapHucoBaTh IpuUMep).



19. Honsrue: mycroro rpada, Hymb-rpada, TpuBHANBHOTO rpada, rpada ¢ HETIAMHE,
MyJnsTHrpada, npoctoro rpada, GeckoxeyHoro rpada (NpUBEAHTE IPUMEPHI KAXKIOrO B BHIE
JrarpaMm).

20. Yro Ha3BIBAIOT JOKANBHOH CTEICHBIO BEPIIMHEI rpada. TlonsTie nomycrenenu uexona”
U “IIOJTyCTeNeHE 3aX0/a’ JUIS OPUEHTHPOBAHHOTO rpada. IToHsTHE CBI3HOTO rpada.

21, HepeqnanTe‘BosMoxche crocoObl 3amanus rpados. Kak dopmupyrotes marpuma
HHIMCHIMHN, MaTPUL@ CMEXHOCTH Tt HEOPHEHTHPOBAHHOTO ¥ OPHEHTHPOBAHHOI'O IpadoB.

22. Kakue rpadsl HasbBaoT w3oMopdubvMu. IIpUBECTH anropHTM cpasHeHusl rpados,
IPENICTABICHHBIX MATPHIIAMY CMEXHOCTH, HA IIPEJIMET BEIABJICHHS UX H30MOP(HOCTH.

23. Ilytd OpOTH ' B HEOPHEHTHPOBAHHOM (ODHEHTHMPOBAHHOM) rpade: OIIpEsICIICHHE
MaplipyTa, IJIMHbl MapimpyTa, MapipyTa HAKIHIECKOr0, LEH, IPOCTOH el , [UKIa, IPOCTOro
[MKJIA.

24. Yro monumaetcs moj o6xomgom rpada. Omucanne anroput™Ma 06x0/1a rpaga B rmyOuHy.

25. Onpepenenue CBSI3HOTO HEOPHEHTHPOBAHHBIH rpada. UTo HasblBAETCH KOMIOHEHTOMH
CBS3HOCTH HEOPHEHTUPOBAHHOTO Tpada. '

26. OmpereneHre CUIBHO CBA3HOTO H OJHOCTOPOHHE CBA3HOIO OPHEHTHPOBAHHOTO rpada.
KoMIIOHeHTbI CHITBHOM CBA3HOCTH H OXHOCTOPOHHEH CBA3HOCTH Tpada.

27. YT0 eCTh OTHONIGHHE JOCTIKAMOCTH 3amaHHOe Ha rpade. CrolcTsa OTHOMEHHS
AOCTHXUMOCTH IS HEOPUEHTUPOBAHHOTO ¥ OPHEHTHPOBAHHOTO rpa)oB.

28. llomATHE OTHOIIEHHS HOCTHKHUMOCTH Ha MHOXKECTBE KOMIIOHEHT CHIIBHONH CBA3HOCTH.

29. 3amanue MATpUITEl  CBS3HOCTH JUIS  HCOPHEHTHPOBAHHOIO rpaya, MaTpHUILB!
OMHOCTOPOHHEH CBA3HOCTH JUISl OPMEHTHPOBAHHOTO Ipada, MATPULBl CHIBHON CBASHOCTH JIs
OPHEHTHPOBAHHOIO rpada.

30. Merpuyeckre XapaKTEpPHCTHKH Ipad)oB: onpeelieHie PacCTOSHIS MLy BEpIIHHAMU
V; H v, B CBI3HOM rpade, nuamMeTpa CBA3HOTO rpada, SKCIEHTPHCHTETA BEPIIMHEI V B CBSI3HOM

rpade, paguyca rpada, HeHTPaIbHON BEPIIKHEL

31. TlonsTue TOUKM couwneHenms, MocTa H Gioka. Korma Bepuminy rpada MoxHO cunTarh
TOYKOH cowreHeHus. Kakoe pebpo cynTaercss MOcTOM,

32. Yro HasplBAETCA BEPIIMHHOM U peGepHOM CBA3HOCTHIO rpada.

33. Omnpenenenye HEOPUEHTHPOBAHHOTO JepeBa. UTO HA3LIBAIOT OCTOBHBIM JIEPEBOM
HEOPHEHTHPOBAHHOI'O CBA3HOIO rpada. UTo Ha3BBACTCSI HEOPHEHTUPOBAHHBIM JIECOM.

lIpu opranmsanun BHeay HTOPHON CAMOCTOATENLHON PAGOTHI 110 JAHHON MUCIUILIMHE
[IPETIOIABATEIIO PEKOMEH/IYETCS UCIIONB30BATh CICAYIOMIAE €€ POPMEL:

® MOArOTOBKA M HAllMCAHWE peepaTos, JIOKIAJ0B, OUEPKOB U JPYTHX MHCLMEHHBIX paboT
Ha 3aJIaHHBIC TEMEI;

® TIOArOTOBKa MYJIBTUMEIUHHEIX IPE3CHTAIIHIA;

® BBINOJHEHKE NOMAIUHUX 3aJaHUM pasHOOOpasHOro Xapakrepa. DTO - pelleHHe 3ajad;
moAGOp U M3yYEHHE JUTEPaTypPHBIX HCTOYHUKOB; MOAGODP HINIFOCTPATHBHOTO M OIHCATENHHOIO
MaTrepuaa o OTAeNLHBIM pa3jienaM Kypeca B cet MHTepHeT;

® BLIIOJIHEHHC WHJMBUIYAIbHBIX 3a[JaHHH, HALIPABJICHHBIX Ha DPA3BATHE Y CTY/ICHTOB
CaMOCTOATENLHOCTH M MHMUMATHBEL. WHAMBMIyanbHOE 3aJlaHHE MOXET IIONYYaTh KaK KaXKIblil
CTYJEHT, TaK M YacTh CTYJEHTOB FPYIIIILL,

MOATOTOBKA JIOKJIA/I0B HCCIEIOBATENBCKOTO XapaKTepa sl BBICTYIUICHHS Ha HAYYHOM
CTYICHYECKOH KOH(pepeHIHn.

7. YYHEBHO-METOJJMYECKOE U MH®OPMALIMOHHOE OBECIIEYEHUE
ANCHUAILIHHBI (MOLY JIST)
a) OcnoBHas quTEpaTypa.
3apunoBa D.P. Jlekimu 1o auckpeTHol Maremartike. MaremaTuueckas JOIMKA: yuebHOe
nocobue.- Pocemiickuit ymmBepcurer apyx6sl HapomoB.- 120 c¢. 2014. — Pexum JOCTyIa:
http://'www. iprbookshop. ru/22190.



Jlexuum mo muckperHolt MaTemarwke: Vue6HOE mocoGue / B.b. Anekcees. - M.: HUL]
NH®OPA-M, 2013. - 90 c.: 60x88 1/16. - (Bricuree obpasopanue: bakanaspuar). (o6moxxka) ISBN
978-5-16-005559-6, 300 9K3. 2013. — Pexum JOCTyIIa;
http://znanium.com/catalog.php?bookinfo=371452.

Juckpernas maremaruka: Yue6noe mocobue / C.A. Kanmenar - M.: NI ©OPYM: HUIT
Hudpa-M, 2013. - 224 c.: 60x90 1/16. - (IIpodeccronansroe oGpasopanue). (repemer) ISBN
978-5-8199-0304-9, 700 3K3. 2013. - Pexcrm JIOCTyIA!
http://znanium.com/catalog.php?bookinfo=376152.

0) omonmmuarensnas urepaTtypa.

Yeos C.B. [luckperHas MareMaTuka: yu4eGHO-METOIMYECKOE HOCOGHE.- Omexk: Omckuit
rocynapcTBeHHbIM yumBepcuter uM. C.B. Jlocroeckoro.- 60 c.2011. — Pexum JIOCTyIIA:
http://www.iprbookshop.ru/24884

Xarraptu P. Jluckpernas Maremaruka s TIPOTPaMMHUCTOB  [DJIEKTPOHHBIH pecypc]:
y4ebHoe mocobue/ Xarraptu P.— DIeKTpoH. TeKCTOBBIE AamHbIe.— M.: Texnocpepa, 2012.—
400 c. ~Pexxum moctyna:  http://www.iprbookshop.ru/12723.

Xpamosa T.B. JluckperHas MaTemaruka. DieMEHTEHI Teopuu rpados: yuebHoe mocobue.-
HoBocubupcex: Cubupekuif roc. yHuBepcurer TEICKOMMYHUKAIMA U uHhopMaTHKU.- 43 ¢. 2014,
— Pesxxum moctyna: http://www.iprbookshop.ru/24270.

B) MHTepHeT-pecypcel.

1. OBC « IPRbooksy - http://www.iprbookshop.ru/

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

3. Onextponnas 6ubnuorexa Bal'VY - http:/library.vlsu.ru/

8. MATEPHAJIbHO-TEXHUYECKOE OBECNIEYEHUE
AUCHUIIIIMHBI (MOJYJIS)
Jlexuuu mpoBOASTCS B CHEMHATA3MPOBAHEBIX 1ab0paToOpUAX ¢ MyNbTHMEIHA POEKTOPOM,
JOCKOH (MeJT MK MapKep).
HAnst Bemonnenust  1aGopaTopHBIX  paGoT MCIIONB3YEeTCs  KJIAcC —KOMIIBIOTEPOB, C
IPOTPAMMHBIM  OGeCIeYeHneM: s3bIK HporpaMmupoBanuss C++: Microsoft Office Word TSt
0hOpMIIEHHST OTYETOB.
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PaGouas mporpamma o106pena Ha _yueOHBIHi rox

IIpoTokon 3acenanus kadenpsr No oT roja
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