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1. LEJM OCBOEHUWSA JUCITUTTIIMHEI
LlensaMu 0CBOGHHS JUCIHIITHHEI (MO/LYJIS) ABIIAIOTCS:

* popMupOBaNME y CTYIEHTOB MATEMATHYECKOW KYILTYPEI M PA3BUTHE JIOTHIECKOrO
MBIILUICHHST;

* popmupoBanue (QyHIAMEHTATBHLIX 3HAHHH [PH H3YYCHUM BONPOCOB TEOPETHKO-
MHOECTEEHHOTO OIUCAHMS MATEMATHYECKHX 0OBEKTOB, OCHOBHEIX NpobiiemM Teopun rpados 1
METOJIOJIOTMM  HCHONBE30BAHMA  allapara  MaTeMaTHYeCKOH  JIOTHKH,  COCTABIISIOIINX
TEOPETHICCKUH (DYHIAMEHT OMHCAHNS (YHKIIMOHAILHEIX CHCTEM

* 00y4eHne COCTABJIEHHIO MaTEMATHUECKHX MOZeNell M OCHOBHBIM METOMAM [CIICHHS
34189 TCOPHH IPA(OB, ANreOpEI TOrUKH, TEOPUH GHHAPHBIX OTHOLIEHHH 1 TEOPHH MHOMKECTE;

®00y4YeHHEe pPEIIENHI0 NPHKIAIHBIX 38184 MATEMATHUYECKUMH METONAMH, PA3BUTHIO
CIIOCOOHOCTH TBOPUECKH MOJIXOHTh K PENIEHHIO TIPO(ecCHOHATBHEIX 3a/1a4.

2, MECTO JUCIHUITIMHLI B CTPYKTYPE OIIOII BO

Huecrummana  «Jluckpernas mareMaTwka» OTHOCHTCS K 0a30BOH  WacTW OCHOBHOM
mpoeccronanbHON 06pazoBaTeNbHON MPOrpaMMbl TIOATOTOBKH GaKANABPOR 0 HAIIPABICHHIO
02.03.02 «Dynnamenranbhas wHOOPMATHKA M MH(POPMAIMOHHBIE TEXHOJIOTUMY, s
YCICIIHOTO HM3YYCHHS HNAHHOH JHCIMINIMHLI CTYJEHT JOJDKCH BIAACThH 06S3aTelbHLIM
MHUHEMYMOM COICPIKAHMSL OCHOBHOH 00pa3oBaTeNbHOM TporpaMMbl 0 MATEMATHKE Ul
TaHHOrO HAaNpaBICHUS (MATeMAaTHYECKOTO aHAIM3d, AHATHTHYECKOW TIeOMETPHH, JIMHEeHHOM
anreOper). 3HATH OCHOBBI MATEMaTHIECKOrO aHANN3a, anreGphi, FeOMETpPHH, COBPEMEHHBIE
TEH/IEHIIMY Pa3BUTHS MH(POPMATHKY, BEIMHCIUTEIBHON TEXHAKHA U KOMIIBIOTEPHEIX TEXHOJIOTHL.
YMeTh  IPUMEHATH MATEMATHUCCKUE METOMABI M BEIMHCIATENLIYIO TEXHHUKY JUIT PCIICHHS
NPaKTHICCKUX 38/1a4, ITPOTPaMMHPOBATE HA OJHOM M3 aITOPHTMHYECKHUX S3BIKOB, TPOBOJIUTE
CPaBHHUTEJIBHBIM aHalli3 napaMeTpoB. BiaseTs sneMeNTaMu MAaTeMATHUeCKOro aHalnia H
OCHOBaMH aNTOPHUTMHUBAIHH.

Hucnpmmna GopMUpPYET 3HAHMS H HABLIKH, HEOOXOAMMEIE B IPAKTHICCKON AEATENHHOCTH
KBaJIM(UIMPOBAHHOTO CIeNHaicTa. B pamMkax yueGHOTO mpolecca MOKeT BBITh Heloh30BaHA
IIPH TIOATOTOBKE BBITYCKHON KBaTHM(DUKAIHOHHON paboThL.

3. KOMIIETEHITUH OBYYAIOIIETOCH, ®OPMUPVEMEIL B
PE3YJBTATE OCBOEHMS JTUCHUTIJIMHBI (MOLYJISI)

[Ipouecc  m3ydeHus nucHMmIMEEl  «JlHCKpeTHAS —MaTeMATWKAay  HANPABICH  Ha
(GopMHEpORaHUE CHENYIONTHX KOMIIETEHIIHH;

No Haspsanue xoMmoeTeHmu ; Hnnexc
/1

ObmexyabTypHubie kommerenmuuu (OK)

1. | cnocoCHOCTBIO  HCMONB30BATE  Ga30BBIe 3HAHMA ECTECTBEHHEIX Hayk, | OIIK-1
MAaTeMaTHKH ¥ WH()OPMATHKH, OCHOBHBEIE (DAKTHI, KOHIENIMH, IPHHIIAIE]
TEOPHUH, CBA3AHHBIX  C Gynnamentansmolt  wudopmaruxolt  u
HH(OPMAIMOHHEIMH TEXHOJIOTHAMHE

2. | cnoco0HOCTBIO K paspaboTKe aNrOPUTMAIECKHX M IPOIPAMMHEIX peretud B | OLIK-3
obnacru CHCTEMHOTO u IPUKIAIHOTO IIPOrPaMMHPOBaHHS,
MaTeMaTHYECKUX,, HH()OPMAITHOHHBIX ¥ UMHUTAIIMOHHEIX MOJIEICH, CO3/IaHnIo
HH(QOPMAIMOHHEIX ~ PECYPCOB  IVIOGANbHBIX  ceTelf, 00pa3oBaTENLHOrO
KOHTEHTA, NPUKIIHbIX 0d3 NAHHBIX, TECTOB H CPEICTB TECTHPOBAHMS
CHCTEM H CPENCTB HA COOTBETCTBHE CTAHAPTAM H HCXOJHBIM TPeOOBanHAM

ITpodeccnonanbunie komuerenuun (ITK)

1. | cocoBHOCTEIO TTOHHMATE, COBEPIICHCTROBATE U IIPHMEHSTH COBPEMEHHBIH ITK-2
MaTeMaTHUYCCKUH anmapar, (QyHIaMEHTAIBHBIE KOHIENIMH H CHCTEMILIE
METOAONIOTHH, MEX/IYHAPOJHBIC ¥ NPO(PECCHOHATBHBIE CTAHJAPTLI B




00nacTH HHGOPMAIMOHHBIX TEXHOIOTHH

2. | cnocoOHOCTRIO 3 EKTHBHO TIPUMEHATH 6a30BEIE MATEMATHYECKHE 3HAHMUS 1 1K-6
MH(QOPMAITMOHHBIE TEXHOJIOTUH IIPH PEHICHHH IIPOEKTHO-TCXHIYECKHX W
OPUKIATHEIX  380a4, CBA3AHHLIX C Pa3BUTHEM M HCIOJIB30BAHHEM
HH(OPMAITHOHHEIX TEXHOJIOTHI

B pesynpTaTe H3ydeHHI NUCIUIUTHHEI CTYACHT JOJIKEH:

3nars:

- OCHOBHBIE ITOHATIS U 3aKOHBI TEOPUU MHOYKECTB; CIIOCOOBI 3aaHUsI MHOMKECTB H CIOCOOR
ONEPHPOBAHUS C HUMH;

- CBOMCTBA OTHOLIECHMH MEITY 3TIEMEHTAME JHCKPETHBIX MHOYKECTR H CUCTEM,

= METOJIOJIOTHIO HCIOJIb30BAHMUS alapara MaTeMaTHUEeCKOH JIOrHKY H CIOCOGEI IPOBEPKH
HCTHHHOCTH YTBEPIKICHHIH;

- QIrOPUTMEL IPUBEACHUS OyIeBEIX (DYHKIHIH K HOPMATEHOH (pOpMeE U IOCTPOCHHS
MHHHMAILHBIX (OpM;

- METOJBI TOCTPOCHHUS 110 OyIeBOM (PYHKIIMH MHOTOIOJIOCHBIX KOHTAKTHEIX W
(pYHKIIHOHATLHEIX CXEM;

= METOJIbI HCCIISAOBAHUS CHCTEMbI OyIEBLIX (DYHKIMIT HA [IONHOTY, 3AMKHYTOCTh ¥ HAXOMKICHHE
Hasmca;

- OCHOBHBIE ITOHATHS H 3aKOHBI KOMOMHATOPUKH M KOMOHHATOPHLIX CXEM;

- OCHOBHLIC ITOHATHS U CBOMCTBA TPa(oB U CIIOCOOBI HX MPEACTaBIEHI,

- METOZIBI MCCNIEIOBAHMA KOMITOHCHT CBA3HOCTH Ipada, allrOPHTMEL OTIPEIeIeH s KpaTIalImmx
IIyTed Mexk/ly BepIirHaMu rpada;

- METOJBI ACCIICAOBAHHUS IIyTeH U LIHKIOB B rpadax, HaX0KIeHHe MAKCUMAIBHOTO TIOTOKA B
TPAHCIIOPTHBIX CETIX;

- METOJIBL PCUICHHS ONTMMU3ALMOHHEIX 3a/1a4 Ha rpadax.

- IPHEMBI [IPOTPAMMHUPOBANHS [ IepCOHAIBHEIX DBM (IBM — coBMECTHMBIX KOMILIOTEPAX)
Ymers:

- HCCJIe/I0BATh OYJIEBEI (yHKIMHY, TTONYYATh UX [PECTABICHNE B BUAE QOPMYIL:

- IPOU3BO/IUTh IIOCTPOCHHE MHHUMAIIBHBIX (hOpM OYIEBBIX (YHKITHIH;

- ONIPENEIATE TTOJHOTY U Oasuc cucTeMbl GyIeBLIX (yHKIHMIL;

- IPUMCHATh OCHOBHBIE aJITOPUTMEL HCCIISTIOBAHNUS HEOPUEHTHPOBAHHLIX B OPHEHTHPOBAHHEIX
rpados;

- II0JIE30BATHCS 3aKOHAMH KOMOMHATOPHKN IS PEICHHUS IPUKIAANGIX 34131,

- pelIaTh 3a/[a49H ONpeAeIeH s MAKCHMAILHOTO OTOKA B CETIX;

- PEINATh 3aJa9y ONpEASNICHIs KpaTUallnX myTei B Harpy;KeHHbIX rpadax;

- pa3paboTaTb W OTNAIMTH NPOTPAMMY Ha AITOPHTMHYECKOM s3hlke C++ s peaimsaruu
QIFOPHTMOB JUCKPETHOH MATEMaTHKH.

Biagers:

- HABLIKAMU PELICHUS MaTeMaTHYeCKHX 3adad JIMCKPETHOM MaTeMAaTHKY,

- HaBbIKAMU MCIIONB30BAHMS B IPO(PECCHOHABHON IeATeNbHOCTH 6a30BLIe 3HAHUS B 061aCTH
JUCKPETHOH MaTEeMaTHKH;

- METOJaMH aHalli3a U CHHTE3a H3Y4aeMbIX SIBICHHH U [IPOLECCOB;

- o0magars CioCOGHOCTRIO K PHMEHEHHIO Ha IIPAKTHKE, B TOM UHCIEC YMEHHEM COCTABIIT
MaTeMaTHYECKHEe MOACTH THIIOBBIX IIPO(ECCUOHANBHBIX 3a1a4 H HAXOAUTh CIIOCOOLI MX
PEIICHHH; HHTEPIPETHPOBATE TPO(ECCHOHANEHEI ((pusnuecKkuit) CMBICIT MOMYUCHHOTO
MaTEMATHYECKOTO Pe3yJIbTaTa;

4. CTPYKTYPA H COAEPKAHHUE JUCIUILIAHBI (MOYJISI)
OO0wmast Tpy0eMKOCTb JIMCIHIUIHHEL COCTABIISET 5 3a9eTHRIX euami, 180 uacos.




Buuet yueGuoit paborsl, Bimiodas
CaMOCTOATENIbHYIO PalOTY CTYIEHTOB
i H TPYIOEMKOCTE (B uacax) Ofsem yuelnoi DopMen Texyiero
8 P — © paborl, KOHTOJIA YCIIEBAEMOCTH
No Paspen (rema) § af; = T |3 C IPUMEHEHHEM o igdernn cearecmpa),
n/n AHCLUIMIHADL 5 = = g8 283 g @ HITEPAKTHBHBIX (popma rpomencyTounoi
U g g g & ELS S8l & ~ METONOB ATTECTALIN
3 & =5 2 © i .
T E g é & & § B O E (B wacax / %) (no cesecinpan)
2. g |3
= 5|
1 | OpuentupoBannsr | 1 1-18 | - - - -1 72 - - nepeaTTecTalysm
e rpadsl
Hroro 1 cemectp | 1 18 - - - - 72 |- - 3auer
1 MHozkecTBa U 3 1 2 2 2 - 11 |- 3/50%
oTobpaskeHs
2 OTHOUIeHHSs 3 3-5 3 3 3 6 |-| 5/55%
3 | Anre6pa noruku 3 5-9 5 5 = -1 13 |-] 10/66% PEHTHH -
KOHTPOJIL Ne |
4 ONeMeHTBI 3 11 2 2 2 - 5 1-| 3/50% pelTuHr-
KOMOMHATOPHOrO KOHTpPONE Na 2
aHanmsa
5 | Teopus rpados 3 13-15 | 4 4 4 - 12 - 6/50%
6 DJIeMEHTbI 3 18 2 2 2 - 7 - 3/50% pefTuHr-
TEOpHH KOHTpOIb Ne 3
KOJUPOBAHUA
Hroro 3 cemectp | 3 18 18| 18 18| -| 54 - 30/55% 3AUET ¢
OLECHKOI
Beero | 1,3 18| 18 18| -| 1206 - 30/55% 3a4eT/3a9€T ¢
OLENKOIi
Copaepskanne pa3aesoB y4e0HoH JHCIHIIHHBI
Ne Haumenosanue pasaena Coaepacanne pasgesia
n/n AHCHHNITHHBI
1 MauoxecTra u | 1.1.Ilonarne  MHOKeCTBa, CIIoco0bl 3aTAHHS MHOKECTR,
0TOOpaIKEHHS IHommuoxkecrsa. CpaBHEHHE MHOKECTB.
1.2, Onepauum majx MHOXKecTBaMu. Jlmarpammer Dinepa-Bemma.
MommocTs MHOXKECTB. JIeKapTOBO NPOM3BEIEHHE MHOMKCCTS
. Otuomenus 2.1. Tlonarue oTHomeHHs. bBumapHLIE OTHOINEHUS ¥ CIOGOOLI HX
safanus. Onepanuu Haj OMHAPHEIME OTHOIEHdsMH, OGpaTHble
oTHOIIEHHS. KOMIIO3HIHS OMHAPHEIX
2.2, Marpuna OuHapHBIX oOTHOmIeHWH. CBoficrBa OHHAPHBIX
OTHOIUEHHUH: pedIIeKCHBHOCTS, CUMMETPHYHOCTE,
AHTUCHMMETPHYHOCTD, TPAH3UTHBHOCTD,
2.3, OrHomeHns SKBUBAICHTHOCTH, KIIacChl SKBUBAIIGHTHOCTH ¥ HX
CBOMCTBA. DaKkTop-MHOIKECTEO, Cucrema PABITHYHBIX
npeacTaBuTenei. OTHOMEHHS mopsIKa. YIIOPAIOUCHHBIE , JHHEHHO-
YIOPAJIOYEHHBIC H YACTHYHO-YIIOPSAOUCHHBIC MHOMKECTBA.
3 Anrebpa JTOruKu 3.1.Anrebpa BeickaspBanui. ITorstie o Belckasnipanud, Oneparun

Hag  BBICKasbIBAHMAMH. @QopMynsl  anreOphbl  BHICKA3LIBAHMUIL.
PasrocunpHOCTE B anredpe BeICKassBanuii, Bynesa anrebpa.
3.2. [lpoiictBenmocts B anrebpe  BhickashiBammit.  [IpHHimn

JBOMCTBEHHOCTH W 3aKOH ABoicTenHocTH. Hopmaibinbie (Gopmel
anredpot  Boickasbizanui. JH® w KH®. Pasmoxenwme QyHKmmi
anreOpe! Toruky 1o K nepemenusm, CJITHE u CKH.

3.3. Cynepuosunus Gyuxnuit anreGpsl morukd. [IoNHEE CHCTEMDI
Gynxnuit. [Torstue Gasuca. IMonunom Xeraaxuma.

34. 3amkayrele xmaccsl  (QyHKumi. JludeHmele  (yHKIMH.
Mounoronnsle  Qyuxnum,  Teopema O MOHOTOHHEIX — (DYHKITHSAX.
CaMO/IBOHCTBCHHBIE byHKIIHINT. OyHKITHH, COXPaHSFOIINE




korcranTel 0, 1. Teopema [Tocra o pyHKIMOHANBHOH TONHOTE,
3.5. P-K cxeMEl M cxeMbl M3 (QYHKIHOHANLHLIX AJIEMEHTOB, 3ajadua
CUHTE3a, 3aJa4a aHamM3a U 3agada  ynpoueruss PKC.

OpHopaspsijiHbIA 1 MHOTOPA3PSIHEIH JIBOUYHEIH CYyMMAaTOop,

DIEeMEHTEI
KOMOHHATOPHOI'O
apHannza

4.1. Knaccuduxanusa KOMOMHATOPHBIX 3a/1a4 ¥ XapaKTePHCTHKA HX
OCHOBHBIX THUIOB. OCHOBHEIE IpaBuia KoMOHHATOpPHKE., (OCHOBHBIE
KOMOMHATOPHBIE  KOH(DHIYpAlWH:  pasMelIeHMs,  COUYGTAHMS,
nepecTanoBKH. PasOnenust. MeTo BKIIOUSHHH W HCKITIOUSH M.

4.2. bunom Herorona, GuHOMHIANBHEIC KO3 QHIHEHTEL, TPRYTOILHAK
[ackans, MeTon BKITIOYEHHIT ¥ HCKIIIOUCHHH.

Teopnsa rpados

5.1. Ocuosmble onpenenenus: rpad, wacTwuyubli rpad, moarpad.
Crocobnl 3amanug. Crenenn BepmuH. Teopema Diimepa o cymme
creneneif. Ilyrs, mpocTot myrts, mems, KOHTYp, LHKI. CBI3HOCTE,
CHJIbHAS CBSI3HOCTE. .

5.2. Ilnanapusie rpadrr Teopema o Tom, uto Ks u K33 HenazapusL.
Teopema  Ilomrpsruna-Kypatosckoro  (6e3  jokasarenncTsa).
Kpurepuii mianaprnoctu. Packpacka rpada. Xpomarudeckoe HUHCIO
rpaga.

5.3. DOinepoBEl M TaMHILTOHOBEI rpader  IHeobxo-gmmble 1
JAOCTATOYHBIC YCIOBHS. 3aflada IMOWUCKA TaMHILTOHOBA LHKIA B
rpade. JABynonbHbe rpadnl,

5.4. Ocrosel rpada. Haumensmmii octos, CaoiicTBa IepeBLEB.
JUCKpeTHBIe 9KCTpeMalbHBIE 3a1audl, AJTOPHTM  HAXOJNICHHUS
MHHUMAJIBHOIO  OCHOBHOTrO  mepesa.  AnroputM  Jleifkerpsr
HaXOXKICHHA JICpeBa KpaTdaimux paccrosuuil. Anropurv dioiina
HAXOXKICHMsI MATPHULIBI KpaTYalInuX paccTOSHUHA.

OIEeMEHTEI
TEOPHH
KOAMPOBAHHUS

6.1. Komupopanume xXax cmoco6 mupencrasienus MHGOPMAIHH.
Kopuposanne wu  nmexoymmpoBanue. AnQaBuTHOE KOAUPOBAHHE,
JlocTaTounslf Tpu3HAK B3AHMHOH OJIHO3HAYHOCTA  an()aBHTHOrO
KOIUPOBaHHUS

6.2.0nTEManbHOe KoAMpoBanue. [loMexoycToOHYHBOE KOAMPOBAHILE,
KonupoBanue ¢ ucrpasieHueM OmuboK, Knaccudmxanus ormmboxk.
B03MOXKHOCTE HCIIPABIEHHS OIMIUO0K

Ld DY —

U

6.
7.
8.
2

Copep:aranme 1a6opaTopusIx pabor

Monenuposanue onepantu «epeceyeriey I ABYX YHCIOBEIX MHOKCCTR,
Monenuposanue 0CHOBHEIX OIIEPALMil TS JIBYX YHCIIOBBIX MHOJKECTE.
[Toctpoenue MaTpuIsl OHHAPHEIX OTHOLIEHHIH,

[eneparus pasmenienui,

Brraucnenwe wicna coueranui,

[locTpoenue TabIHUIBI HCTHHHOCTH,

[Toctpoenune CAHO® u CKH®,

Hcenenopanne cucteMe! QYHKIHIT HA TOIHOTY.

Mupumuzanus GyneBsx GpyHKIui Metomom kapT Kapro.

10. Haxosxmenue ocToBa MEHEMAIBHOTO Beca 110 anroputmy Ipuma-Kpackaia.
11. Packpacka Bepimus rpada.

12. JIBynonsHEIE TpadLL.

13. Haxosxnenue xpaTuaiimmx MapmpyTos 1o anroput™y ®opya-beiimana.
14. Haxoxnenue kparyaiilngX MapIIpyTOB 110 anroput™y JleHKeTpaL.

15. Haxosxenue siepora IHKIIA B HEOPUEHTHPOBAHHOM Tpade.

16. Ilocrpoenue koza, 61u3K0ro X ontuMansioMy. Anroputy Dano.

17. Komuposanue o Xappmany.

18. Ilocrpoenue Gunaproro xoma I'pes.




Copepixanne NpaKTHYECKUX 3aHITHIH

1. Omepatun Hag muoxecTBamu. [uarpammsr Diinepa-Benna. YIporenne BrpaxeHuit
HaZ MHOMKECTBAMH C HCIIOB30BAHHEM OCHOBHBIX TOJKAECTB aNrebphl MHOMKECTB.

2. Omepanmu Hal HEYETKHMH MHOMKGCTBAME M UX CBOHCTBA. OIpECleHie PaceTosHmit
MEKIY HEUETKUMH MHOXKECTBAMM,

3. JlexapToBO NPOM3BENEHHE MHOXECTB. BHHAPHBIE OTHOWIEHMS. 3aImch OGHHAPHBIX
OTHOIICHUH ¢ IMOMOIILIO CIEIHAJBHON MATEeMATHUECKON CHMBOJIHKH, Onpenenenne cBoicrn
OMHAPHBIX OTHOIIEHMH M MX NPUHAISIKHOCTH K CIICIHANLHEIM THIIAM GHHAPHBIX OTHONIEHH,

4. Heuerkue ormomenws, Onepamuy  Haj HEYETKUMH OTHOIEHUSMH, KOMIIO3HIMN
HEYCTKHX OTHOWICHHH. Onpe/ie/ieHue CBOHCTB HEUSTKHX OTHOLICHUH H UX MPHHALICHHOCTH K
CIEHHANBHEIM HEYETKHM OTHOIICHHUSIM.,

5. Ilpasuyia CyMMBI M IPOM3BEACHHS. [[pUHIMN BKIIOUEHHS U HCKIIOUeHHs, PasMernenus
u riepecTaHoBKH. Coveranus. bunoM Heiorona. CpolicTsa GHHOMHANEHEIX K03(hPHICHTOB.

6. Omepauuu HaJ BHICKAasbIBAHHAMH. DOPMYJIBI anreGpsl BBICKA3BIBAHHH. aGIHIb!
HCTUHHOCTH. — ODKBHBAICHTHOCTH  (opMyn.  OCHOBHBIC — SKBHBANEHTHOCTH., | IpmHIEN
ABOMCTBEHHOCTH. PaBHOCHIIBHEIE IIPe0Opa3oBanus (hopMy.

7. TalnuvHOE ¥ aHAINTHIECKOC 3a/aHue OymeBBIX (YHKIWH. Peammsarms (OyHKIIHH
(popmymnamu. Ilpencrasnenne ¢ymxmuit CJJHO w CKH®. Baxueiimme 3 MKHYTBI¢ KJACCEI
Oynewbrx dynxumit. Hommrom Jeramkmma. ®ynxuponansuas nonmota. [IpoBepka MOMHOTHL
Kpurepuii [Tocra dyHKIHORANBHOI TOIHOTEL.

9. OcHoBHBIE TOHATHA TeopuH rpados. Tumbr Tpados. [oprpader. Matpranoe
npencrapnenne rpapos.  Omepamum Haj rpadamm,  IlocTpoenme rpadOBBIX  MOJENeit
NICKTPUYECCKUX H KOMMYTAITHOHHBIX CXEM.

10. Merpuyeckue xapaxrepuctukn rpada. Ompeenenne HeHTpa, pajuyca, JuaMerpa,
Mequansl rpada. Pemrenne MUHEMAKCHBIX 38714 pa3MeIeHH s,

11. HocTwkumocTs B CBA3HOCTH, OmpelelieHne KOMIOHEHT CBI3HOCTH neoprpados u
CHJIbHBIX KOMIIOHEHT Oprpados.

12. JlepeBbs:  ocHOBHBIE MOHATHA.  IIOCTPOGHME OCTOBHBIX nepeBres Ipada ¢
HCIOJIE30BAHUEM TIOMCKA B TIIyOHHY ¥ mnpuHy. Anropurmel Kpackana u [Tpuma moctpoemis
KpaTyadiiero ocTosa B3BemEHHOTO rpada. 3ajadn onpedeNeHHs KpaTuailliuX OCTOBOB B
TOIOJIOTHYECKOM [TPOSKTHPOBAHMH,

13. ITocTpoenue MaTpul QyH aMeHTaIbHEIX MUKIOR U paspe3os rpada..

14. O6xompr rpada. Onpesesnenue 3iIepOBRIX H TAMMILTOHOBBIX IMHIJIOB rpada u
HCITOJIE30BAHNC JAHHBIX 3a71au B NPUIOKEHUAX. PelleHue 3a/auv KOMMHBOSIKEPA M €ro
IPUKIIAIHOE 3HAYEHHE.,

15. Anroput™mer packpacku rpada. Penrenue npukmaaiex 3a1ad, CBOIAIMXCS K 3amade O
packpacke.

16. Omnpenenenne kpaTuaiimux myreit B rpadax. Pelmenue sajau  Ha HCHOMb30BAHKE
anroputmos Jlelikerprt, @opna u dioiiga.

1'7. Anroputm Popia-Pankepcona OnpeeIeH s MAKCHMATLHOTO TOTOKA B TPAHCHOPTHOMN
CETH.

18. Omrnmanshoe xomupomanue. IToMexoycToHuHBOE KOTHPOBAHUE. Komuporanue ¢
ucnpasienneM oummdok. Knaccudurarus omubox.

5. OBPA3OBATEJBHLIE TEXHOJOT'HU
IIpn  npopemenun JTEKIHOHHBLIX 3AHSTHH [PHMEHSETCS KIACCHYESCKHH  ITOXXO
MPEIIOHECCHHS YIeOHOr0 MaTepHana, Hperoaraommi npofIeMayo HOCTaHOBKY 3a7au M
HEepexo/1 K pacCMOTPEHHIO METOJIOB MX PEIEHMU.
Peromendyemcs:  Vcmons3oBaHne MynbTUMEIUIHBIX TIPE3CHTALME 110 pAmy TeM BO
Bpems JieKIui. [IpesenTarus M03BoOIIET XOPOIo HILTIOCTPUPOBATE JIEKITHIO, IEMOHCTPHPOBATE
TNIOBEACHHE (DYHKIMH, BU3yaJM3UPOBATh METOJI NOCTPOCHHS IOBEPXHOCTEH ¥ TJI. B TeucHue



JEKIMK IIPEHOJaBaTelb IOCTOSHHO BEAET IHANIOT CO CTYIEHTAMHM, 3a7@aBas M OTEeuas Ha
BOIIPOCHL.

ITpn npopexennu 1abopaTopHOro MPAKTHKYMa HEOOXOMMMO CO3JATh YCIOBHS LT
MaxkCUManbHO — CaMOCTOSTEIBHOTO  BBITOJMHEHHS naboparopHerx pabor. Ilosromy mpu
IIPOBeECHNH JIAOOPATOPHOTO 3aHATH IIPEIIOIaBaTENIO PEKOMEHIYETCS:

1. TIposectu skcmpecc-onmpoc (YCTHO WM B TeCTOBOH (opMe) TI0 TeopeTnyecKoMy MaTepUany,
HEOOXO0JIMMOMY VIS BBITOTHEHHS paboTHI (C OLEHKOIH).

2. ITpoBepurts IUIAHEI BBINOJIHEHHUS Ta60PAaTOPHBIX pafoT, HOATOTOBNCHHBIH CTYASHTOM ToMa (C
OLICHKOI).

3. Onenuts paGoTy CTyJeHTa B JaGOPaTOPHH U I10JlyYeHHEIC HM JaHHLIE (OICHKE).

4. TIpOBEpUTH U BEICTABHTE OTICHKY 34 OTYET.
Jobast  maboparopras paboTa JMOMKHA BKIOYATH [NIYOOKYI0 —CaMOCTOSTENBHYIO
IPOPabOTKY TEOPETHYECKOTO MATEpHANd, H3YYCHHE METOIMK IIPOBENCHHS ¥ INIAHUPOBAHNS
OKCIICPUMEHTA, ~ OCBOCHHE  M3MEPHTENBHBIX — CPelCTB, 06paboTKy U HHTEPNPETAIHIO
OKCIEPUMEHTABHBIX JaHHLIX. [IpH 3TOM YacTh paboT MOMKET HEe HOCHTE 0043aTelbHbLIH
XapaKTep, & BBIIONHATLCA B pPaMKaX €aMOCTOATENBHOH paboTHl mo kypey. B pam pabor
IEeNeco00pa3HO  BKIIOYATH — Pasjiesibl ¢ JONOJHUTENBHBIMH — JJIEMEHTAMH — HAYUTHBIX
HCCICIOBAHUE,  KOTOPEIE  HOTPEOYIOT yriayOlleHHOH — caMOCTOATEeNRHOM — 1popaboTku
TEOPETHYECKOI0 MaTepyaa.
IIpu opraHu3anuu BHeAYIHTOPHOH CAMOCTOSITEIBLHOI padoThI 110 JAHHON NUCIHINIMHE
MPETIOABATENIO PEKOMEH/IYETCsl HCIIOIBL30BATh CIESAYIOMIHE ¢¢ POPMEIL:
® IOArOTOBKA ¥ HAIMCAHHC pedeparoB, JOKIANOB, OYEPKOB M APYIHX MUCHMEHHEIX paboT Ha
3a/laHHBIE TEMBEI,

® IOJAr0TOBKA MYJIbTHMEIMHHLIX NIPE3CHTAITHI;

® BBLIIOJIHEHUE JOMAIIHUX 3a/[aHHI pasHo0OpasHoOro Xapakrepa. 1o - pelenne 3anay; noasop
M M3YUCHHC JHTEPATYPHBIX HCTOYHHKOB; IOAOOP MIITIOCTPATHBHOIO M OIHCATENHHOTO
MaTepHala 1o OT/IebHBIM PasieliaM Kypea B ceT MurepHer;

® BBIIOJHCHHE WHIMBUIYAllbHBIX 3aJaHWM, HanpaBOeHHBIX HAa pasBATHE y CTYAEHTOB
CaMOCTOSTENLHOCTH M WHUIMATHBEL WHIMBHOyalpHOE 3aJlaHHE MOXET IIONyYATH Kak
KaO)K/IBII CTYZEHT, TaK M YacTh CTYICHTOB IPYIIILL,

IIOArOTOBKA JOKJIa0B HCCIENOBATEIbCKOTO XapaKkTepa JULl BRICTYIUICHUS Ha HayJHOI

CTYIEHYECKOH KOH(EPESHITHI.

6. OMEHOYHBIE CPEACTBA JUISI TEKYIIEIO KOHTPOJISI YCIEBAEMOCTH,
IMPOMEIKYTOUYHOM ATTECTAIIAA II0O UTOTAM OCBOEHUSI JUACHUATIINHBI 1
YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJLHOM PAEOTHI
CTYAEHTOB

cemectp 1:

a) IpHMepPHBIE 31aHUsA/BOIPOCHI 110 TIepeaTTeCTANNN (324eTy):

1. Onpenenenne ositnepoBa upKima, siineposa rpada. Teopema Diinepa mus
OPHEHTHPOBAH-HOTO rpados (6e3 T0Ka3aTeILeTRa).

2. Omnmcamnue peKypcHBHOTO alllOPHTMa IOCTPOCHHS SHIIEPOBA IHKIIA.

3. Ommucanne anroputma JleHKCTphl HAXOXK/IEHUS MUHHMAILHOTO IYTH MEXKJY JBYMS
IPOM3BOIEHBIME BEPUIHHAMHE B HATPYKEHHOM OPHEHTHPOBAHHOM Ipade.

4. Onwmcanue anropurma @oppa — BemMana HAXOXKIECHHS MHHEMAILHOTO IIyTH B
B3BCIICHHOM OPHEHTHPOBAHHOM rpade.

5. Oupe/ieleHHE OPHEHTHPOBAHHOTO NepeRa, Jieca. UTo Ha3bIBAETCA OCTOBHEIM JEpPEEOM
OPHEHTHPOBAHHOIO CBA3HOTO rpada.

6. OmnpeneneHus KOpHH, INOTOMKA BEDIIMHEL, TIPeAKa BEPLIHHLL, JIMCTA, KycTa
OPHEHTHPOBAHHOTO JIepeBa.



7. OmnpeneneHre  BHICOTEL OPHCHTHPOBAHHOTO JIEPeBd, IIIYGHHEL BEPIIMHEL Vv
OPHCHTHPOBAHHOTO JIEPEBA, BHICOTHI BEPIIMHBL OPUEHTHPOBAHHOTO AEPEBA V, YPOBES BEPIIHHEI
OPHEHTHPOBAHHOIO JIepeBa v,

8. Kakoe opueHTHpOBAaHHOE HEpeBO HashlBaelcs OMHApHEIM. I{akoe GuHapHoe
OPUEHTHPOBAHHOE AEPEBO HA3BIBAETCS IIOIHEIM.

9. Omnucanne anropurma Kpackana nocTpoeHHs MEHEMAILHOTO OCTOBHOTO aepena.

10. Yro HaseaeTcs HMKIOMATHYECKHM umcnoM Tpada G. Uemy PABHO KOJMYECTBRO
byrmamenTanprbX uKI0B rpada G(V, E) npu mo60oM (HKCHPOBALHOM OCTOBHOM nepese 1" =
(V, E’).

6) npuMepHbIe 3aAHMS/BONMPOCH LISl CAMOCTOATELHOI PAGOTHI CTyHenTA:

1. Ompenmenenne oiimepopa nukia, 3itIeposa rpaa. Teopema Dilnepa mna

OPHEHTHPOBAH-HOTO rpados (0e3 1oKa3aTenseTea).

2. Onmcanue peKypCHBHOTO alll'OPHTMA IOCTPOSHHS SHIepoBa IKIIa.

3. Omucanne anroputma JIEHKCTPBI HAXOXICHHA MHHAMANBHOTO IYTH MEKILY IOBYMS
IIPOU3BOJILHLIMHE BEPITHHAMIL B HATDY)KEHHOM OPHCHTHPOBAHHOM Tpade.

4. Omucanne anropmrma @opra — BemmMaHa HaXOXIeHWS MUHHMAIBHOIO IyTH B
B3BCINCHHOM OPHEHTHPOBAHHOM rpade.

5. Omnpenenenre OPHCHTHPOBAHHOTO JIepesa, jdeca. UTO Ha3kIBAETCS OCTOBHEIM JepeBOM
OPHEHTHPOBAHHOI'O CBSI3HOTO rpada.

6. Oupenenenus KOpHA, IOTOMKA BEPIIMHBI, TNPEAKA BEDIIAHBL, JIICTA, KycTa
OPHEHTHPOBAHHOTO JepeRa.

7. OmpelieneHue  BBICOTEI ~ OPHEHTHPOBAHHOTO JEpPeBd, IIIYOHHLL BEPIIHHEL  V
OPHEHTHPOBAHHOIO ACPEBA, BHICOTHI BEPIIMHBI OPHEHTHPOBAHHOTO ACPEBA V, YPOBHS BEPIIMHEL
OPHEHTHPOBAHHOTO JIEpeBa V.

8. Kakoe opHeHTHpOBaHHOE JIEPEBO Ha3BIBAETCS Ounapuemy.  Kakoe Gumapmoe
OPUEHTHPOBAHHOE AEPEBO HA3KLIBAESTCH [TOJHBIM.

9.  Ommucanne anropur™a Kpackana mocTpoeHns MUHIMAILHOIO OCTOBHOLO Jepesa.

10. Yro masesaeTca muximoMaTHueckuM umcaoM rpada G. YeMy paBHO KOIIHYECTBO
bynnamenTansueix uKI0B rpada G(¥, E) npu mobom (uxcupoBanom ocroBHOM HepeBe T =

V. E).

cemecrp 3:

a) BOIIPOCHI PEHTHHI-KOHTPOIS:

Ha peHTHHr-KOHTPONL CTYZeHTaM IpeIararoTes 3ajagd o IPOHICHHEIM TeMaM,
BapnanTe! agannii:
pelTHHI-KOHTPOJIL Ne 1

1. /lanrr MHOXKECTBA A= 11357} 151 B={2,3,4,7,8}. HaiiTu
AUB,AQB,A\B,B\A,AAB_ '

2. Jlnst MHO>kecTBa B 3amanus 1 maiity Bee ero TOAMHOIKECTBA.

3. Jloxa3aTb paBeHCTBA:

(AAB)AC = AAN(BAC) , (ANBNC)=(4A\B)u(4\ C) ,
Hapucosars nuarpammel Brenna, HHTEPIPETHPYIOIIHE TOKa3aHHbIE PABEHCTRA.

4. Vlmeercss MaTepHs 5 pa3iIHUHbLIX IBETOB. CKOIBKO Pa3IMYIHEIX TPEXIOJIOCHEIX (I1aros
MOMKHO CO31aTE ? ‘

5. Mmeetcs 12 pasmmunnix auckeT. CKOIBKO CIOCOO0B 3AIOHEHNS KOPOOKH OIS IIMCKET ¢
6-0 OTCEKaMH, eCIM B KOPOOKY MbI YKIIaALIBaeM a) 6 JHCKET U3 HMeIomuxcs, 0) 4 IHcKeTsl u3
MMEIOIUXCS 7 (PACIIOI0IKEHHE JIUCKET B KOPOGKe CYIECTBEHHO).

6. Jlauer MHOYKECTBA A= {2,3,4,6} " B={1,2,4,7,8}. Haiitu
AUB, ANB, A\B, B\ 4, AAB

7. Jlna muosxxectBa B 3amanus 6 HaHTH Bee ero moaMHOMKECTBA.
8. Jlokasats paBeHCTBa:



(ANB)AANC)=AN(BAC), A\(A\B)=ANB
Hapucosats nuarpavmviel Boenna, HHTEPIPETHPYIONIHE T0KA3aHHEIE PABEHCTRA.

PeHTHHT-KOHTPOJIL No 2

9. Mmeercst 5 pasiuuHBIX MHCEM, 8 DAsIMYHBIX KOHBEPTOB M 6 DAIHUHEL MapokK.
CKOJIBKO BAPUAHTOB 3AIIAKOBKH ITEICEM 110 OHOMY B KOHBEPT, IPOMAPKHPOBAHHBIL OIHON U3
AMEIOIIUXCS MAPOK?

10. Mmeerca 16 pasmuuHBIX JUCKOB ¢ HHpOpPMAIHCH ¥ GOKC ¢ 8-10 OTCEKAMM.
Cxonpko crocoboB HamonHeHHs Gokea a) 8- IUCKAMM M3 HMEIOLIHIXCS, 6) 5-10 [MCKAMH U3
MMEIOMMXCs1? (PACIIONOKEHNE JMCKOB B GOKCE CYIIECTBEHHO).

11. . Hafitn o6macTs onpeneinenus, obmacts 3uauenmi, R, R.R, RRY, R1R mm
otHOLeHUS R={<X, y>| X,y € D u x+y < 0}, rae D — MHOXECTBO ACHCTBUTENEHBIX YHCET.

12. 6. Haiitm obmacTs onpenenemus, o6nacTh 3HAYCHMH, R'l, R.R, R.R'l, YR s
oTHowreHust R={<x, y>| X,y € [-n/2, n/2] u y = sin x}.

13. 7. Jloxasats, uTo Jrst JiOOLIX GHHAPHBIX OTHOIICHHI

-1 -1 -1
(RIURZ) =R1 URz
14. Jloxasate, uro ecmu orHomenus R; u R, pedIIeKCHBHEL, TO pe(ICKCHBHEI |
ornomenu:R; UR,, By NRy, Ry, Ry Ry

15. Ha muoxxecteax N u NxN ompenemum Ry, cienyromumM obpazom: <a,b> ¢ R, <@
(a-b) memures Ha m (m>0). JTokasars, 9To Ry, SBIIETCS OTHOIIEHHEM SKBHBAJIEHTHOCTIL
16. M3 ropoma A B ropox B sener 5 zopor, a u3 ropoga B B ropog C -- 4 moporn.

Ckompko myTeit mpoxojsmux yepes B, eger uz A 5 C?

PeHTHH-KOHTPOJIBL Ne 3

17. B Oubnuorexe 5 yueOHuKOB reomerpud, 7 — TPUIOHOMCTpHE, 4- anrebpor.
CKOJIBKO IOJIHBIX KOMITIEKTOB y4eGHHKOB MOXHO coctaButh? (Bee OK3EMIJISIPEI CUHTAIOTCS
PasIHYHBIMH).

18. Cronbko ¢1ocof0B pasiokuTsh 10 0HHAKOBEIX MOHET 110 IBYM KapmaHam?

19. Cronpko cnoco6oB pas3noxkuth 10 0HHAKOBEIX MOHET IO TpeM KapMmaiam Tak,
4TOOBI HY OJIMH U3 KapPMaHOB HE OBIT MyCTHIM?

20. [ToctpouTs CKH® GyHKIIH, 3aJIaHHO#t (bopmymoif
Fx2,2) =(Gy > ) (yx)) > (y® 2).

21. ITocTpours CJIHD (Gynknm, 3a/laHHOM cronbiom 3HAYCHUI
J(x,¥,2)=(11,0,1,0,0,1,0).

22, Hoctponts nomuom XKerankuna mrs Gyuxiw 13 1. 20

23. ITo mexommolt marpume cMexnoctu M IIOCTPOUTE HWEPTEeX I'pada, COCTABUTEH

MaTpHIy MHIHUIACHTHOCTH H H CIIHCOK p66€p.

[0 1 -1 0 0 1
-1 0 1 10 0
-1 0 010
M=
0 -1 0 1 1
0 0 -1 =11 0
-1 0 0 1 0 0]

0) BONPOCHI K 3a4€Ty ¢ OLEHKOI:
1. OnpeneneHns MHOMKECTBA, IYCTOrO MHOMKECTEA. KparToprr. ITopmuoxkecta, Crocobn
3a0aHNT MHOYKECTB.
2. Koneunsie u OecKoHeUHBIe MHOXKECTBA. MOIHOCTE MHOIKECTEA.,
3.  Onepanuy HaJ MHOKECTBAMH. Juarpammer Berna.



4. [lexkapToBO IPOH3BEACHIE MHOKECTB, IEKAPTOB KBAAPAT TPOH3BOILGHOTO MHOIKECTEA.
Ipusectn mpumepsl. 3amucars (QOPMYNEI, BBIPOKAIONME HGHCIO DIEMEHTOR JIEKapToRa
NPOU3BEIECHHS U IEKAPTOBA KBaIpaTa.

5. Tloustre 06 oroGpaxernnu. OGpassl B MpooGpassl ¥ HX CBOMCTBRA. OCHOBHEIE THITHI
orobpaxenuit. Komnosurmmsa oroGpaxeHud. ACCONMATHBHOCTS KOMIIO3MIMH. KOMIIO3HIMS
OLHOTHMIHEIX ~oToOpaienuit. OOPaTHMOCTL W  OJHOCTOPOHHAS OGPATHMOCTS. Kpurepun
00paTUMOCTH M OJHOCTOPOHHEH 0OPaTHMOCTH.

6. MmuoroMectHble OTHOIICHNS. ByIeBH Omepanuy Haj OTHOIICHUSM, bynesa anre6pa
OTHOIICHMH. byIeBEI MaTPHIIE ¥ OTHONIEHUS. HA KOHEYHBIX MHOYKECTBAX,

7. bunapueie orHomeHms. CBoNCTBA OMUHAPHEIX — OTHOLICHHIL: pedIIeKCHBHOCTD,
CHMMETPUYHOCTD, aHTHCHMMETPHYHOCTE, TPAH3HTHBHOCTD.

8. OrHOIEHHs 3KBUBaNEHTHOCTH. KITacchl SKBHBAICHTHOCTH M MX CBONCTEA. Dakrop-
MHOXKeCTBO. OTHOIICHHS HOPS/KA. YTIOPSANOUYCHHEIE, THHEHHO-YIOPAIOUEHHEIE W YACTHIHO-
YIIOPSAMOYEHHbIE MHOKECTBA.

9. BrIcKasBIBAaHUSA U OTEPALMH HAX HUMH. TabIuia HCTHHHOCTH.

10. @opmyner anreGphl  BBICKA3LIBAHHH. PaBHOCHILHOCTD bopmyn. Teopema o
PaBHOCHIIBHON IIOJCTAHOBKE.

I1. PaBHOCHIbHBIE Tpeobpazoranus Gpopmysr. OCHOBHbIE PABHOCHIEHOCTH.

12. Jlemma o uncite clIoB JUTHHEL M B andasute u3 r GyKs.

13. Panr GopmyJiel. PaBHOCHIBHOCTE (GOPMYIT H GYIEBBIX Gopmyn (Teopema).

14. JIBoiicTBeHHOCTD B anreGpe JNOTHKH. 38KOH IBOHCTBEHHOCTH (Teopema).

15. OBuwmii npunnun gBoHcTBEHHOCTH (TeopeMa).

16. Ilpunimn neoftcTBeHHOCTH 1718 6yIIEBEX GOpMyII (Teopema).

17. Oypxuuu anreOper noruku. 3amanue (yHKIUEA dopmyioit. Hopmansupie hopmer,
AJITOPUTMEI TIOCTPOEHHS COBEPIIEHHBIX HOPMAIEHBIX hopm.

18. Teopema o pasnosennn GpyHKIUK anreSpsI TOTHKH 110 MIEPEMEHHBIM.

19. Teopema 0 COBEpIIEHHOH IH3IBIOHKTHBHOMN HOPMaNBHOH (opMe M COBEpIIEHHOH
KOHBIOHKTHBHOH HOPMaJIBHOH (opme,

20. Ilonuele  cucteMsl  QyHkumit, IlpuMepsl mommsix  cumerem Gysxumit (¢
JIOKA3aTeIbCTBOM IOJHOTEL).

2]. 3amxiyThIe KJIacchl QYHKIu anreGphl TOTHKH,

22. Knaccsl QyHKIHE, COXPAHSIOUX HOJIb M IUHMILY. TeopeMbl o 3aMKHYTOCTH KJIACCOB
Pou Pi. Teopema o GyHKIMH HE COXpaHSIONIEH HOIb. Teopema o Gpynkumm, He coxpansromeit
CIHHUILY.

23. Kiace camozpotictenHbIX (Gynkiuit. Teopema o 3aMKHYyTOCTH Knacca S. Teopema o
HECaMOIBOMCTBEHHOM (DYHKIH.

24. Knacc momoTOHHBIX (ynkiumit. Teopema o 3aMKHyTOoCTH Kiace M. Teopema o
HCMOHOTOHHOM (PyHKIIH,

25. Homunom JKerankuma. Teopema o IpencraBieHHH GyHKIHE B BHJE NOIMHOMA
Kerankmmna,

26. Knacc numeitnpix  Qynxnuit. Teopema o 3amMKHyTocTH Kiace L. Teopema o
HETHHEHHON (yHKIIHH,

27. Teopema IocTa 0 (yHKIMOHATEHOM MONHOTE AIreGpPLI TOrHKH.

28. IlepecranoBku i noacTaHoBKU. DOPMYyIIa UL BEIUMCTEHHS YHCIA 1IEPECTAHOBOK,

29. Pasmemenust. @opmMyia JyIs BEIMUCIEHHS YHCTA pasMeuIeHHii,

30. Coueranus. PopMyiia JUIs BEIHCICHHS THCIIA COUCTAHHI.

31. Pasbnenms. Gopmyina U1 BEIMHCIEHHS nCla pazbHeHui,

32. Merox BKIIOUEHHUH H HCKITIOYEHHIL.

33. Onpenenenust rpadoB, MX MpPEICTABICHU. MaTpuIsl CMEKHOCTH W MHIM/ICHIUAI,
Msomopdusm rpados.

34. llpoctefimue Tunbl rpadoB: HOJNHELE, ABYNONBHEIE, peryidapHele u ap. Oneparuu
00BECMHERNS, COSMUHEHMNS, JIOOTHEHHSL,



35 . MapmipyTe1, nemu, IpocThie LemH, Iukikbl CBI3HOCTS rpada.

36. Teopema o umcie peGep B rpade u ee creacTBHeE,

37. OiinepoBsl rpadpl. JleMMa o CyIeCTBOBAHMM IHKTA B rpade.

38. Teopema 0 HEOOXOMUMBIX H JOCTATOUHEIX YCTOBHSIX rpada GLITh SHIIEPOBBIM.

39. Ioctpoenwe sitneposa nukia (amwroputM Onepn).

40. Oprpader. OpMapIIpyThl , OpIENH, OPHUKIEL CBA3HOCTE oprpados. Teopema s
3HNIEPOBLIX 0prpados.

41. I'amuneToHOBEL rpadsl. Teopema J{upaka.

42. Jlepebs u ux cBolicTBa. OCTOBHOE IEPEBO, IIUKIIHIECKHH panr rpada.

43. Pasgenstioniee MHOIKECTBO, paspes, MocT. Anroput™ Kpackara.

44. [Tnockue u nnarapusie rpagst. I'omeomopdrOCTs rpador. Teopemet 0 HEOBXOTHMEIX
M JIOCTATOYHBIX YCIIOBUSAX IIaHAPHOCTH Ipados.

45. Teopema Ditepa 0 COOTHONIGHHH wYHCTa TpaHeil, pebep u Bepumn B rpade. Ee
obo0Imenne Ha HeCBA3HbIE rpadbl.

46. TeopeMbl 0 cRO¥MCTBAX INTAHAPHEIX IPad)OB: YHCITE pebep, CTENEHH BEPIIHH,

47. Packpacka BepiuuH B rpade. XpoMaTHYECKOe YuCIIO. Packpacka npocredimmx THIIOB
rpados.

48. Teopema o packpacke IpomsBonbHOro rpada. Teopema o packpacke IUIaHAPHOTO
rpada.

49. Haxozx/leHne XpOMaTHYECKOT0 HCIa JUIS IPOH3BONBHOTO rpada.

50. Anroput™ Jle#KCTpEL,

51. Onpenenenne moroxa B ceTH. IIpocToe CeueHHe W BETHYMHA €ro TOTOKA, Teopema
Qopaa, Gankepcona.

52. AJITOPUTM HAXOMKICHUSI MAKCUMAIBEHOTO II0TOKA B CETH.

53. Andasurnoe xoaupoparke. OZHOIHATHOCTD KOXHPOBAHH.

54. CpoticTro npedukca. Teopema.

55. Herpusnaneioe pasiokeHHe KOJOB B CXeMe KOIHPOBAHHL AJITOPHTM TPOBEPKH
KOIUPOBAHMS HA OJHO3HAYHOCTD.

56. Hepasencreo Makmuiana. TeopeMma.

57. Teopema 0 CyIIECTBOBAHHH B3aHMHO OJHO3HAYHOTO KOIMpOBaHus, 00anaIonero
CBOMCTBOM mpedukca.

58. TTonaTHE 0 KOKAX ¢ MEHUMAILHON H36BITOYHOCTBIO.

59. JlepeBo B3aUMHO 0JJHO3HAYHOIO KOAUPOBAHKS H ONEPAIAA HA HEM,

60. HachimeHHOE ¥ IPUBEIEHHOE KOOBLIE JIEPEBBAL.

01. AJIrOPUTM MOCTPOCHHUS KO/1a ¢ MEHMMAIBEHON H30BITOUHOCTHIO.

B) BOIIPOCKI VISl CAMOCTOSITENLHO PaGoThI:

I.  CmocoGrr 3amanus MHOKECTB.

2. OcHOBHBIC OIEpallMH HaJ MHOMKECTBAMH. Huarpammer  Oitnepa-Benna. CeolicTra
Oneparui HaJi MHOYKECTBAMH.

3. IlonsaTne pa3bueHus ¥ OKPHITHI MHOKECTBA.

4. Ompezenenne mpaMOro MpoU3BEACHHsS MHOMKECTB, BEIUHCICHHE MOIIHOCTH IIPSIMOTO
TNPOM3BENCHUA KOHEYHBIX MHOKECTB, MOIIHOCTH KOTOPEIX H3BECTHEL

5. Ilomstue GumapHOro orHOmMEHHsS. IlpuMepn: OMHAPHBIX OTHOLICHHIL. AJNTOPHIM
IIOCTPOEHHM ST MATPHIIBI OTHOIICHUS

6. Kakue OTHOIIEHHS HA3LIBAIOT pe)IEKCHBHBIMH, CHMMETPHYHBIMH W TPAH3UTHBHLIMH,
OcofOeHHOCTH MaTPHIBI OTHOIIEHH T UTS TAKAX OTHOIICHHIA.

7. llonsTHe OTHOILICHMS SKBHBAICHTHOCTH. IIPHMEpPEI OTHONICHHY 3KBHBAICHTHOCTH
Hro HasbBaeTCA KIACCOM HKBUBAICHTHOCTH, CHCTEMOH KIIACCOB SKBHBAICHTHOCTH. CRoMCTHa
KJIaCCOB SKBUBAJICHTHOCTH.

8. Ilomsrue otHomeHus nopsaka. IIpuMeps: oTHOMIEHYH IIOPSIAKA.

9. IlousaTne 3aMBIKAHKS OTHOINEHMS. AJTOPUTM TPaH3HTUBHOIO 3aMBIKAHUSA (AJIOPHTM
Yopaia).



11. Ilomarue anreOpel JOTHKH, (YHKIHHA anreOper  morukd. [Ipasnma moetpoeHus
TabJIMILI HCTHHHOCTH | KapThl KapHo.

12. Tlonstue Qopmyiisl anreGpe! NOrHKH. YHAPHEIE H GHHAPHBIE JIOTHIECKHR OnepaumH,
[IpropuTeT MOruyecKux omeparuii.

13. IloHATHE 2NeMeHTapHOH JHIBIOHKIHH (KOHEBIOHKIUK) (DOPMYII, JU3LIOHKTHBHON H
KOHBIOHKTUBHOH HOPMAIBHON (OPMOI,

14. Tlonsrue CIIH® (CKH®). Teopema o cymectroparuu CJIHD (CKH®),

15, Anropurmer noctpoenus CIIH® (CKH®) 1o Tabimiie ueTHHHOCTH,

16. AnropurMsl momyuenst cokparnennoit JJH® (KH®) o xapre Kapgo.

17. Onpenenenue rpada, cMexHbIX pebep, cMeKHBIX BepinH. UTo 03HagaeT BRIPAKCHHE
“pebpo MHIUIIEHTHO BepuuHam’?

18. Ompezenenne OpHEHTHPOBAHHOTO, HEOPHEHTHPOBAHHOIO, CMEIIAHHOTO rpada.
Kanonuyeckoe mpe/icTraBmenne HEOPHEHTHPOBAHHOTO rpada (HAPUCOBATE IIpUMeED).

19. Ilousarue: mycroro rpada, Hymb-rpada, TPHBHAILLHOTO rpada, rpada ¢ IETIIMH,
MyneTHrpada, mpoctoro rpada, deckonednoro rpada (MpEBeIUTE IPUMEPE! KAKIOTO B BHJE
JHarpamMm).

20. Yro Ha3sBIBAIOT JIOKAIBHOH CTENEHBIO BCPIIHHBL rpadpa. TlomsaTHE moONycTENEHN
uexona” ¥ “roycTeneds 3aXoua” s OpUEHTHPOBAHHOTO rpada. ITonstie eBgasHoro rpada.

21. Ilepeuncnure BO3MOXKHEBIE CIIOCOOLI 3aaHHs rpados. Kax dopmupyiores marpura
HHIICHIMH, MATPUIA CMEXKHOCTH JULs HEOPHEHTHPOBAHHOTO M OPHEHTHPOBAHHOTO rpados.

22. Kakue rpadel maspsaior mzoMopduemvu, [Ipueectn aNrOPHTM CpaBHEHMs Tpados,
TIPE/CTABJICHHBIX MATPHIAMY CMEKHOCTH, Ha IPEIMET BBIIBICHHS UX H30MOPDHOCTH,

23. Ilytm f1OpOTH B HEOPHEHTHPOBAHHOM (OpueHTHpOBaHHOM) rpade: onpeneiIcHHe
M@apIIpyTa, JUIHHEL MAPIIPYTa, MAPIIPyTa UKIXYECKOT0, eI , IPOCTON LElH, LKA, TPOCTOrO
LIHKJIA.

24. Yro monmmaercs mox obxomom rpada. Ommcanue anmroputMa obxozma rpada B
rIyOHHY.

25. OnpefieNieHHEe CBSI3HOTO HEOPHEHTHPOBAHHBIN rpada. UTo Ha3bIBACTCS KOMIIOHEHTOI
CBSI3HOCTH HEOPHEHTHPOBAHHOTO Tpada.

26. Ompenenenye CHIBHO CBI3HOTO U OfHOCTOPOHHE CBSI3HOTO OPHEHTHPOBAHHOTD rpada.
KoMIIoHEHTE! CHIIbHOM CBS3HOCTH M OMHOCTOPOHHEH CBA3HOCTH rpada.

27. Yro ecTh OTHOLICHHE NOCTHIKHMOCTH 3aanHoe Ha rpade. CBOHCTBA OTHOLICHUS
AOCTIIKHMOCTH I HEOPHEHTHPOBAHHOTO H OPHEHTHPOBAHHOTO IPpadoB.

28. TlonsTue OTHONICHMS HOCTHKUMOCTH Ha MHOKECTBE KOMIIOHEHT CHILHOMN CBS3HOCTH,

29. 3ajaHpme MATpPHIEL CBA3HOCTH  JUIA HEOPHEHTHPOBAHHOTO  rpada, MATPHIB!
OIHOCTOPOHHCH CBSA3HOCTH UL OPHEHTHPOBAHHOIO rpada, MaTpPUI(El CHIIBHON CBI3HOCTH IS
OPHEHTHPOBAHHOTO rpada.

30. Merpuyueckue — xapaKTepHCTHKH rpadoB:  OIpemelenue PacCTOSAHHA — MEXKIY
BCPIIHHAMHA V; H v, B CBA3HOM Ipade, ;MaMeTpa CBA3HOro rpada, SKCHEeHTPHCHTETa BEPLIHHbI V

B CBA3HOM rpade, pammyca rpada, DeHTPaIbHON BEpIIFHEL

31. IlomaTme TOYKH cowreHeHms, MocTa 1 Gioka. Korma BEPIIKHY Tpada MOIKHO CYHTATE
TouKoi counenenus. Kaxoe pebpo cunraeres Mocrom. Kaxoit rpad) smisercst Giokom,

32. HTo HasbIBAETCS BEPIIMHHON U peGepHOI CBA3HOCTEIO rpada.

33. Ompenenenye oifepoBa uuKIa, 3itTepoBa rpada. Teopema Diinepa s
HEOPHEHTHPOBAHHOTO M OPHEHTHPOBAHHOTO IpadoB (6e3 J0Ka3aTenbeTRa).

34. Onmecanue peKypCHBHOIO alrOPUTMA OCTPOCHHS! 3HIIEepoBa IHKIIA.

35. Onmncanue anropurma JIeHKkeTphl HAXOXICHNS MUHHMAILHOTO IYTH MEXIY IBYMs
IPOU3BOJILHBIMH BEPITHHAMH B HATPYIKEHHOM OPHEHTHPOBAHHOM Tpade. .

36. Ommcanme anroputma @opina — bemiMana HAXOXIEHHS MIHAMAILHOTO IyTH B
B3BCIICHHOM OPHEHTHPOBAHHOM Trpade.

37. Ompenenenne HEOPHEHTHMPOBAHHOTO jepeBa. UTO HA3EIBAIOT OCTOBHBIM JepeBoM
HEOPHEHTHPOBAHHOI'O CBA3HOTO rpada. UTo Ha3EIBAETCS HEOPHEHTHPOBAHHEIM JIECOM.



38. Onpepenenne opueHTHPOBAHHOTO JiepeBa, eca. UTo HA3BIBAETCS OCTOBHBIM JEPEBOM
OPHEHTHPOBAHHOTO CBA3HOIO rpada.

39. Onpejienennst KOpHS, NOTOMKA BepIUMHBL, TIPEJKA BEPIIMHL, JHCTE, KycTa
OPHEHTHPOBAHHOTO JIepeRa.

40. Onpenenenue  BLICOTEL  OPHCHTHPOBAHHOTO  JIGPEBA, IIIYGHHEI BePIIAHLL  V
OPHCHTHPOBAHHOTO JIEPEBA, BLICOTHI BEPIINHBI OPHEHTHPOBAHHOTO AEPEBA V, YPOBHS BEPIIHHbI
OPHEHTHPOBAHHOTO JIEpeBa V,

41. Kaxoe OpHEHTHPOBAHHOE JIepeBO HasblBaeTcd OMHApHBIM. JKakoe funaproe
OPHEHTHPOBAHHOE NEPEBO HA3KIBAETCS [IOIHBIM.

42. Omnucanne anroputma Kpackana IocTpoeHns MUHUMATEHOTO OCTOBHOIO AEPEEa.

43. Yro HasbIBaeTCA TMKIOMATHYECKHM dmcioMm rpada G. YeMy paBHO KOJMYECTBO
(yHgamMenTanbHEX TUKIOB Tpada G(V, ) npu mo6oM PHKCHPOBALEOM OCTOBHOM nepese T =

V. E).

7. YHEBHO-METOJUYECKOE 1 UHOOPMAIMOHHOE OBECIOEYEHWE
JAACHUIIIMHBI (MO JIST)

a) OcnoBHas auTEpaTypa.

3apumosa 3.P. Jlexiuu 1o juckpeTHOH Maremarnke. MareMaTHuecKas JTOTHKA: yueCHOe
nocobue.- Poccuiickuii yHuBepcuTeT npyxOel Hapomos.- 120 c. 2014. — Pexum JIoCTYyTIA;
http://www. iprbookshop. ru/22190.

Jlexuu mo muckpernoii MaTemaruke: VaeGuoe nocobume / B.B. Asexcees. - M. HUILT
MH®PA-M, 2013. - 90 c.: 60x88 1/16. - (Bricmee o6pasonamue: baxanaspuar). (oGmoxia)
ISBN 978-5-16-005559-6, 300 K3, 2013. - Pexnm JlocTyIa;
http://znanium.com/catalog.php?bookinfo=371452.

Huckpernas mateMaruka: Yuebnoe nocodue / C.A. Kannenar. - M. WJT ®OPYM: HHUILL
Wudpa-M, 2013. - 224 c.: 60x90 1/16. - (IIpodeccronanproe oOpazosanue). (mepemer) ISBN
978-5-8199-0304-9, 700 IK3. 2013. - Pexum JlocTyna;
http://znanium.com/catalog.php?bookinfo=376152.

0) lomosnuTenbHas uTEPaTYpa.

1 Yeos C.B. luckpeTHas MareMaTuka: yueGHO-METOIHYECKOE ITocobme.- Omck: OMckuii
rocynapcrBeHHBI yHusepcuteT uM. C.B. Jlocroesckoro.- 60 ¢.2011. — Pexum JI0CTYIIA:
http://www. iprbookshop. ru/24884

Xarrapta P. JlucKpeTHas wmareMmaTdka JUis IIPOrPaMMHECTOR [OnexTponusii pecypel:
yuebnoe nocobue/ Xarrapri P.— DIeKTPOH. TEKCTOBBIE MaHHbIe.— M.: Texnochepa, 2012.—
400 ¢. — Pexxmm mocryna:  http://www.iprbookshop.ru/12723.

Xpamona T.B. Jluckpernas mateMaTHka. DIeMEHTEI TEOPHH IpadoB: yuebuoe nocobue.-
Hosocubupek: Cubupcekuii roc. YHHBEPCUTET TeNeKOMMYHHKAIIMN 1 uHdopmaTHKU.- 43 ¢, 2014,
— Pexxnm mocryma: http://www. iprbookshop. ru/24270.

B) UuTepHeT-pecypenl.

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

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

3. OnexrponHas Gubamorexa Bil'Y - http:/library.visu.ru/

8. MATEPHAJIBHO-TEXHUYECKOL OBECIIEYEHUE
AUCHUTLIMHBI (MOY JIST)
JleKtmy IPOBOAATCS B &y IMTOPHSIX ¢ MYJIbTHMEINA IPOEKTOPOM M JIOCKOH (Mapkep uau
Men).
) Jmst semonnenus  naGopaTopHBIX PabOT  HCIONE3yeTCs  Kiace KOMIIEKOTEPOB, ¢
MPOrpaMMHEIM 0OeCIIeYeHHEM: A3bIK HporpaMmupoBanus C++; Microsoft Office Word mma
O0(OPMIIEHHST OTYETOB.
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