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[lensmu ocBoeHUS
e ¢opmuposam
MBIIUICHMS;
(popmupoBan
MHOXECTBEHHOT'O OTIHCA
METOMOJOTHHA  MCIIOJNb
TEOPETHUYECKUN (PyHIaME
o oby4enue coc
3ana4 Teopun rpados, aj
o o0yuenue pel
CIIOCOOHOCTH TBOPYECKH

1. N
Jucrunmaa  «
npodeccHoHaANbHON 00p
02.03.03 «Maremarugec
M3zydgenne oCHOBHOTO
HEKOTOpAs 4acTh Mal
obpazoBaHus) lepearre
JWMCIUIIIAHBL CTYACHT ]
obpaszoBaresbHOM mporp
aHaJIN3a, aHAIUTHIECKO
aHanusa, amebpel, T
BEIYHCITUTEIHHON TEXHHUI
METOJIBI ¥ BEIYHCITUTEIb]
OJIHOM M3 aJITOPUTMHUYEC
2JIEMEHTAMH MaTeMaTH
Jucrmmiuaa Gopm
KBAJIH(PUIHPOBAHHOTD C]
IIPU TOrOTOBKE BBIMYCK

2. KOM

PE3YJIE

[Tporece  usyuen
(hOPMHUPOBAHHUE CIETYION

HEJW OCBOEHUSA JIUCITUTIJIAHBI
TTUCTIATIIAHGL (MOYJIS) SBIISTTOTCS:
[1e Yy CTYJICHTOB MaTeMaTU4eKkod KYJbTYphl M Pa3BHTHE JIOTHYECKOIO

ie (QYHIAMCHTAILHBIX 3HAHWIA IPU HM3YYSHUH BOIPOCOB TEOPETHKO-
HIISL MATeMaTUIeCKUX 00BEKTOB, OCHOBHBIX Ipo0iIeM Teopuu rpados u
30BaHMS  amnmapara  MaTeMaTH4ecKOd  JIOTMKH, — COCTaBJISIOLIMX
>HT OITHCAHUS (PYHKIUOHAIBHBIX CHCTEM

TABJEHUIO MATEMATUYECKUX MOJENICH M OCHOBHBIM METOJaM PEIICHUSA
IreOpbl JIOTUKH, TEOPUN OHHAPHBIX OTHOIUEHU U TEOPUU MHOKECTB;
MIeHHI0 TIPUKIaJHBIX 33Jla4 MaTeMAaTHUYSCKUMH METOHAaMH, Pa3BUTHIO
HOAXOJUTH K PEINCHUIO MPo(eCCHOHATBHEIX 3a/1a..

IECTO INCIIUIIJIMHBI B CTPYKTYPE OITOII BO

ICKPETHAsT MaTeMaThka » OTHOCUTCA K 0a30BOM uacTH OCHOBHOM
a30BaTENbHON NPOrpaMMbl MOJrOTOBKH 0aKanaBpoB IO HalpaBICHUIO
Koe obecneHeHne U aJMUHUCTPHPOBAHUE MH(OPMAIIMOHHBIX CHCTEM».
Marepuana IpOXOJUT B TpPeTheM cemecTpe. B 1mepBoMm cemecrpe
repuasia  (M3ydeHHAs TIPU  TIOJIYYEHMH CPEIHEro  ClenuaibHOro
CTOBLIBA€TCS B BHjAE 3auera. Jlms ycmemrHoro u3ydeHHs JAHHOMN
[0JDKSH BIAETh 00A3aTENBHBIM MHHAMYMOM COJEPKAHUS OCHOBHOI
aMMBI 110 MaTeMaTWKe ANl JAHHOIO HAlpaBieHHs (MaTreMaTHYecKoro
i reoMeTpHuM, JIMHEHHONW anreOpbl). 3HATH OCHOBBI MATEMATHYECKOIO
COMETPHM, COBPEMEHHBIE TEH/CHLUMH pa3BUTHA  HMHOOPMATHKH,
KM ¥ KOMIIBIOTEPHBIX TEXHOJIOTHN. YMETh IPHUMEHSTh MaTeMaTHUeCKUE
1YIO TEXHUKY JULL PelIeHHs MpaKTHYIeCKAX 3a/iad, IPorpaMMHApPOBaTh Ha
KHX S3BIKOB, IPOBOJUTH CPAaBHUTEIBHBIN aHAIN3 apaMeTpoB. Bramets
2CKOT0 aHAIU3a ¥ OCHOBAMHY AJITOPUTMH3AIHH.

IMPYET 3HAHUS M HABBIKU, HEOOXOAMMBIC B IIPAKTUYCCKOM JeITENbHOCTH
Tenpamicra. B pamkax yueOHoOro 1porecca MOXKET OBITh MCIOIB30BAHA
HOI KBaIM(pUKALUOHHON paboTEL

INETEHIIUHA OBYYAROLIETrOCs, ®OPMUPYEMBIE B
»TATE OCBOEHMUSA JUCHHUTIJIMHBI (MO1Y JIS)

U JucHuIumMHEbl  «JluckpeTHasd — MareMarukay — HalpasieH
[MIX KOMIIETEHI{MH;

Ha

Ne
1/

Hazpanue KOMIICTCHIHN Unaexc

ObmexyapTypHbie koMmueremynu (OK)

CIIOCODHOCTRIO 1T
MATEMATHYECKIX

PUMEHATh B IMpodeccuoHanbpuoi aestensHoctr 3Hanms | OTIK-2

DCHOB HH(OPMATUKH

Ipodeccnonansubie komuerenmunn (ITK)

TOTOBHOCTEIO K D¢
Ha 0aze I3LIKOB U

13pa60‘r1<e MOACIHUPYIONNX aJlrOPHTMOB H peajlu3aluy Kux
MaKCTOB IPHKIIAIHBIX [IPOrpaMM MOJCITHPOBAHN A

B pesynsrare uzyd

3HaTh:

= OCHOBHBIE ITOHST
CII0COOBI ONEPUPOBAHUA

-~ CBOMCTBA OTHOII

-~ METOJIOJIOTHIO U(
IIPOBEPKH MCTHHHOCTHA Y

CHUA NUCIHIIIMHEI CTYOCHT JOJDKCH:

M5 ¥ 3aKOHBI TEOPUH MHOKECTB; CIIOCOOKI 3alaHUsA MHOXKECTB 1
C HAUMM;

CHUH MEJK/Ty SIIEMEHTaMH JUCKPETHBIX MHOKECTB U CHCTEM;
10JIL30BAHUS arapara MaTeMaTu4ecKod JIOTHKA U ClIocOoOBI
IBEPICICHUH;




- @ITOPUTMBI IpUBeIeHUs OyneBbx (QYHKIME K HOpMaIbHOU (hOpME U ITOCTPOCHHMS

MIHAMATBHEIX (hOPM;
- METObI HOCTPOE
(DYHKIIMOHAIBHBIX CXEM;
- METOJIBI HCCIEN0
Haxoxnenue Oazuca;
- OCHOBHBIE IIOHST
- OCHOBHBIE ITOHAT
~ METOJIbI HCCIIENO]
Kpardaiimx myrei Mex
~ METOBI HCCIIENO]
B TPAHCTIOPTHEIX CETSIX;
- METOJIBI PEIICHH

HUsL 110 OyJeBOH (QYHKIMKM MHOTOIOIOCHBIX KOHTAKTHBIX U

BAHUA CUCTEMEI OYJIEBEIX QYHKIMIHA HA TOJHOTY, 3aMKHYTOCTE U

151 1 3aKOHBI KOMOMHATOPUKH W KOMOHHATOPHBIX CXEM;

ist 1 cBoicTBA rpad)oB M criocoOBI X IPECTABICHUSL;

BaHUS KOMIIOHEHT CBS3HOCTH I'padya, alrOPUTMEI OIIpeIeICHIS
Ity BepiuuHamu rpada;

BAHK ITyTeH U IMKIOB B rpadax, HaX0XkIeHHE MAKCUMAIBHOTO TOTOKA

sI OIITHMH3AIITHOHHEIX 3a1ad Ha rpaq)ax.

- IpPUEMBl IIPOrpaMMUpOBaHus Juid IiepcoHaneHblx OBM  (IBM - coBmecTHMBIX

KOMITbIOTEpax)
Ymers:
- UCCenoBaTh Oy
- IPOU3BOJIUTH MMOC
- OIIPEIEIATE TTOJH
- IPUMEHSTH OCHO]

OPUEHTHPOBAHHBIX Trpad)
- TIONB30BATECS 3ak
- peImaTk 3aJ1a4u o
- permarTs 3aJ1a4u o
- pa3paboTarsb H 0]

aJll'OPUTMOB ,[[HCKPGTHOI:

Baanern:
- HAaBBIKAMHU pelie
- HAaBBIKAMH HCITOJI

eBBI (DYHKIIHH, IIOJIY4aTh UX IpeJCTaBIeHNue B BHAE (OPMYIT,

TPOCHIE MUHHMAITBHBIX (QOpM OYNEeBBIX (YHKITHI;

[0Ty 1 0azuc cucTeMsl OYIEeBBIX QYyHKIIHIA,

BHBIC AITOPUTMEI HCCIIE/[0BAHNUS HCOPUEHTHPOBAHHEIX U

OB;

cOHAMH KOMOWHATOPHKH JUIS PEIICHUS TIPHKIIATHEIX 3a1a4;

[peneseHus MaKCHMaJIbHOT'O IOTOKA B CETAX;

MpejeieHns KpaTyalIiX Iy Teil B Harpys>KeHHbIX rpadax;

[JIaJUTh IPOTPaMMy Ha alrOpUTMHYECKOM sizbike C++ JUTst peasn3anuu
I MATEMATUKH.

HH MaTeMaTHYCCKHX 3aa4 JIHCICpCTHOﬁ MaTEeMaTHEH,
L30BaHud B HpO(l)BCCHOH&HLHOﬁ JlesITenbHOoCTH 0a30BLIC 3HAHUS B

obnactu ,JZ[]?Ti’.}}q:}ﬁ’].‘ltl0'.{3'1r MaTCMaTHKH,

- METOJIAMHA aHAJIH
- 0OmamaTh ¢rroco(
COCTABIIATE MATEMATHYE

WX pelIeHnl; MHTEPIPET
MaTeMaTUYECKOro pesyll

4. CTPYKTYPA

3a ¥ CHHTE3a H3y9aeMBIX SBJICHHM U IIPOIECCOB;

YHOCTBIO K TPUMEHEHHIO Ha MPAKTHKE, B TOM YUCIIC YMEHHEM

CKHE MOJIENTH THITOBBEIX IPO(eCcCHOHANIBHEBIX 3a1a4 U HAXOUTh CIIOCOOBI
MPOBATh MPOQECcCHOHANBHEINA (PUIMIECKUI) CMBICIT TTOIYYEHHOTO
pTaTa;

U COJEPYKAHUE JIMCIUTLIHBI (MOJTYJISY)

O61mas TpynoeMKQCTh JMCHMIUIMHEI COCTaBIsgeT O 3a4eTHRIX eAuHuL, 216 yacos.
Buupr yueOHoii paboTe, BIIOYAL ObseM DopmBbl TeKylUero
g CAMOCTOATE/EHYIO PaboTy CTYJIEHTOR yueOHOH KOHTpOJIA
g 1 TPYAOCMKOCTE (B ‘IaCaX) paﬁo‘l’b}, YCNEBACMOCTH
‘Ef Paszien (Tema) E- 3 g % g # (nomederpy
ettt z 2 = 5= E o ko & NpUMEHEHHEM cemecnipad),
it 8 2 5 E E ElE é 9 P | MHTEpAKTHBHEI (hopma
5 5 E z a'8 E« & 8] = X METOMIOB NPOMENYTOUHOI
= 3 B l§ kN o = = (B uacax / %) ATTECTALIHH
= = i (o cenecmpan)
OpHeHTHPOBAHHEIE 1-18 - 72 - nepeaTrecTanms
1 | rpadumr (3auer)
Hroro 18 - - - - 72 - nepearrecTayus
(3auer)
1 | MHoxecTsa ulB|1 2 2 2 - 8 3/ 50%
0TOOpPaKEHHA
2 | OrHoweHwus 3| 3-5 3 3 3 - 5 9/55 % peliTuHr-
KOHTpOJb No |
3 | Anrebpa noruku 31359 5 5 5 - 12 10/66%
4 | DneMeHTHI 3|11 2 ) 2 - 4 3/0% peHTHHT-




KOMOMHATOPHOTO
aHAJIM3a

KOHTpOJTE Ne 2

(¥

Teopus rpados

13- 10 6/50%

15

DJIEMEHTE]
KOJMPOBaHHs

TEOPHH

18 6 3/50% peuTHHr-

KoHTpoib Ne 3

Hroro

18 18 18 |18 |- 45 30/55%

SK3aMEeH
(45 vacos)

Beero

18 18 (18 |- 30/55%

nepeaTrecTauus
(3a4er), oK3aMeH
(45 vacos)

Coaep:xanue pas;

[CJ0OB y‘lCﬁHOi"I JHCHHITTHHBL.

No
n/n

Haumenosasue pasaen
AHCIHILTHHE]

1

Cojepiranue pasena

MuoxecTBa
oTtobparkeHus

u

1.1.ITorgaTHe  MHOMKECTBA,  CIIOCOOEI
[TomvmuOo)ecTBa. CpaBHEHE MHOMKECTB.
1.2. Omepanuu Ham MHOKecTBaMHu. Jluarpamwmsel Oinepa-Benna.
MomnHOoCTh MHOXECTB. J{eKapToBO ITPOM3BECHUE MHOKECTB

3aldHUS MHOKCCTB.

OrHomenus

2.1. IloHsTHE OTHOIMECHHUS. BHHApHBIC OTHOINEHWS M CIOCOOBI HX
sapanus. Onepanyu Hajx OuHAapHBIMM OTHomeHusaMH. OOpaTHBIE
orHomenust. Kommosunus OuHapHBIX

2.2. Marpuna OHHapHEIX OTHOIICHUI,
OTHOIICHUI: pehIeKCHBHOCTE,
AHTHCUMMETPHIHOCTD, TPAH3HTHBHOCTD,
2.3, OTHOWIECHHS SKBUBAICHTHOCTH. KITacChl 9KBUBAJICHTHOCTH M UX
CBOMCTBA. DaxTop-MHOKECTBO. Cucrema Pa3IMUHBIX
npencrasureniedf.  OTHOmIEHHS MOPsSAKA.  YOPSIOYEHHBIE
JTMHEHHO-YTIOPSTOYeHHbIE YaCTHYHO-YTIOPSIOUCHHBIC
MHOYKECTBA.

CpoifctBa OGuHAPHBIX
CUMMETPHYHOCTD,

4

Anrebpa NoruKu

3.1.Anrebpa BrickassiBanuii. Ilonsitue o peickasbiBanuu. Onepannu
HaJ[ BBICKa3bIBAHMAMH. DoOpMynsl ainredpsl  BLICKA3BIBAHHIL
PasnocunenOCTS B anrebpe BeicKa3biBanuit. bynesa anreGpa.

3.2. JlBodictBeHHOCTH B ainrebpe BhICKaspIBaHuA. [IpuHIUmn
JBOMCTBEHHOCTH M 3aKOH JBOHCTBeHHOCTH. Hopmarbhbie (hopMBbI
anreOprl BeicKaspiBaumii. JJH® u KH®. Pasznoxenwne ¢Qyniiumit
anreOpel toruku no K nepemensmM. CIIH® u CKHO,

3.3. Cynepnosurnus pyHkuuid anredpsl Joruku. [ToNHbIE CHCTEMEI
Gynkuwit. [Tonsrue 6asuca. [Tomrrom XKerankuma.

3.4. 3amxuyrble Kiaccel  (GyHKmpi.  JInHelHbIE
Monotonnsle ¢Qyuknuu. Teopema 0 MOHOTOHHBIX —(DYHKIMSX,
CamonpoiicrBennble  ¢yuxiuu.  OyHKIUH,  COXPaHSIOLUE
koHcraHThl (), 1. Teopema [Mocta o pyHKIMOHAIBHON TTOMHOTE.

3.5. P-K cxempl 1 cxeMbl U3 (pyHKIIHOHAIBHEIX 2JIEMEHTOB. 3anaqa
CHUHTE3a, 3ajJa4ya adanmsa M 3ajaya ynpomenus PKC,

OnHopa3psAHbIi U MHOrOpPa3psIHBIA JIBOUYHEIN CYMMATOP.

GyHKITEE,

DeMeHThI
KOMOHMHATOPHOTO
aHaInza

4.1. Knacenpuxamus KoMOMHATOPHEIX 38784 ¥ XapaKTepUCTHKA UX
OCHOBHBIX TUNOB. OCHOBHEIE ITpaBuia koMOuHaTtopuku, OCHOBHEIE
KOMOMHA-TOPHBIE ~ KOH(UIYpAL[MM:  PasMEINeHHUs, COUYETAHHSI,
niepectaHoBKH. Pazbuenus. MeToz BKIFOUESHUH U MCKIIOUSHHUI.

4.2. bunom  Herorona, OunomuaibHble — KO3((UIHEHTEL,
Tpeyronsauk Iackans, MeToz BKIIOUEHHH U UCKITIOYCHU,

w

Teopwust rpados

5.1. OcHoBuble ompexneneHus: rpad, yacTHIHBEIA rpad, mojrpad.

Cnoco6s1 3amanus. Crenenu sepums. Teopema Ditiepa 0 cymme




creneneil. ITyTs, mpocToii 1yTh, 1€k, KOHTYP, HUKI. CBA3HOCTD,
CUJIBHAA CBSI3HOCTE..

5.2. Ilmanapmeie rpadsr. Teopema o ToMm, uro Ks u| Kijs
HeIUIaHAPHEL, Teopema  Iloutpsaruna-KypaTosckoro (Ge3
nokaszarenscrsa). Kpurepmit mmanapHoctu. Packpacka rpada.
Xpomarmgeckoe 9ucio rpada.

5.3. DiinepoBsl M TraMWIBTOHOBEI Tpadbl. HeoOxomumele u
JIOCTATOYHBIE YCHOBHS. Jajada IOMCKAa TaMHJIBTOHOBA ILHKIa B
rpage. [IBynonsHbIe rpadpr.

5.4. OctoBel rpadga. Hammensumii ocroB. CpoifcTBa JepeBbes.
JIMCKpeTHBIe SKCTpeMATLHBIZ 3ajaud. AJTOPHTM HAXOXKICHHS
MUHHMAJILHOI'O ~ OCHOBHOIo  Jepesa. Amroput™  JleWkcTpsr
HAXOXKJEHMsl JiepeBa KpaTdaifiumx paccrosauit. Anroputm Onolina
HAXO0KJCHHS MATPUIILI KPATYaMIIMX PACCTOSHHUIH.

6 Onementel  Teopun | 6.1. KojmupoBanme kak ciocoG mpejcrapienus HHGOpMALUH,

KOJMPOBAHUSE Komuposanwe u jpexomupoBanue. AidaBUTHOE KOIMPOBAHME,
JocraToyHplid Ipu3HAK B3aUMHONH OMHO3ZHAYHOCTH ai(aBHTHOIO
KOJIMPOBaHUs
6.2.0nTUMabHOE KOAMPOBAHUE, [TomexoycToliuuBoe
kopupoBanue,  Komuposanue ¢ umcHpaBieHHEM  OIIHGOK.
Knaccudukanus ommubok. BoaMOKHOCTL UCIpaBiieHus ommbok

Copepxanue nadoparopubix pador

1. MouenuposaHue OIepanuy «IepecedeHues sl [BYX YMCIOBBIX MHOMKECTB,

2. MojienupoBaHue OCHOBHEIX ONEPAlMif IS ABYX YHCIIOBBIX MHOYKECTB.

3. Tloctpoenue MaTpuilbl OMHAPHLIX OTHOINEHHMIA.

4. Teneparus pasMenieHuii.

5. Brelumcienue yucia coueTaHuil.

6. Iloctpoenue TaGIHIlbI HCTHHHOCTH.

7. Toctpoenue CJTH® u CKHD.

8. MHccnenoBanne cucteMbl DYHKIHI HA MOJHOTY.

9. Mupumusanusg OyneBsix GyHKIHA MeToI0M KapT KapHo.

10. Haxosxpenne gcroBa MUHIMAJIHGHOTO Beca 1o anropurMy [Ipuma-Kpackaia.

11. Packpacka Bepumn rpada.

12. Jlpynonensie tpader.

13. Haxoxnenne kpardaifmmx MapipyToB mo ajuroputmy Popaa-bBemimana.

14. Haxoxenue xparyaiflinX MapIipyToB 1Mo ajiroputMy JIeHKkcTphL.

15. Haxoxzenue gitneposa OUKIA B HEOPUEHTHPOBAHHOM Ipade.

16. Tloctpoenue Koxa, 6IH3KOro K onTUMansHOMY. AJiropurm MaHo.

17. Kopuposanneno Xaddmany.

18. TMocrpoenue Gunaproro koaa I'pest.

1. Onepanun Hazg

Copep:xranue NPpaKTHYECKIX 3AHATHI

Hal MHOMXECTBAMM C HCITONIB30BAHHEM OCHOBHEIX TOXKIECTR a.rn“eﬁpm MHOKECTB.

2. Onepanuu Hax

MCKAY HEYCTKMMH MHOMECTBAMH,

3. JlekapToBo IIpOM3BEJICHIE MHOKECTB, BHHApHLIE
OTHOIIEHHH C ITOMOIILK
OUHAPHBIX OTHOIICHUM H

4. Hewerkpe OTHOMICHUS.
HEUETKUX OTHOIICHHIH,
CIEIUAIFHBIM HEYETKUM

OTHOIIICHHS.

HX IMIPHHAJICIKHOCTH K CIEMUAJILHLIM TUIIAM 6HH&pHBIX OTHOIIICHUH.

OTHONICHHAM.

MHOKecTBaMHu. [lmarpammbl Dinepa-Benna. YipoleHue BhIpaKeHuUi
HEYCTKMMU MHOMKECTBAMH M MX cBolcrBa. OrmpeseneHue paccTosSHuUi

3amuch GHUHAPHBIX
) CTIENHANIBHON MaTeMaTuyeckoi cumMBoiinku. OmnpelelieHue CBOUCTB

Onepaunn HaJ HEYETKUMU OTHOINEHUSIMH. KoMmItosuimu
OI‘IpS,I[CJIBHP[C CBOMCTB HEYETKUX OTHOINEHUH U UX IIPUHAAICIKHOCTH K



5. IIpaBuna cymmr
U IIepecTaHoBKu, (CoueTs
6. Omnepanyu Ha,
WUCTUHHOCTH.  DKBHBAJ
JABoicTBeHHOCTH. PaBHO
7. Tabnuuroe u
thopmynamu. Ilpencrag)
OyneBwix $ynkiwmii. [lo
Kputepuit [Tocra dymxin
9. OcHOBHBIC I
npejacrasienue rpagon
HIEKTPUIECKUX H KOMMY
10. Merpuueckue
MeauaHsl rpada. Pement
11. Joctmrumoct
CHJIBHBIX KOMIIOHEHT Op
12. JepeBss:
HCITONIE30BAHKEM TOHCK
KpaTdaiinero ocroBa B
TOIOJIOTHYECKOM TIPOEK
13. Ilocrpoenue M

1 U [IpoM3BeIeHus. [IpHHIIIT BKIIOYSHHS # UCKITIOYEHUS. Pasmernenus
wust. bunom Herorona. Cpoiicrea OHHOMHATBHBIX KOA((HITHEHTOB.

0 BbICKasbIBaHuAMH, Dopmynsl anrebpbl BbICKasbiBanwit, TabiuIb!
IeHTHOCTE  (opMmyl.  OCHOBHBIE  HKBUBAJICHTHOCTH.  [IpWHIMI
cuIbHBIE IpeobpazoBanus hopMyiL.

aHayuTHYecKoe 3amanue OyneBbIX (yHkmit. Peammsarus GyHKiwii
tenue Qynrxmuidi CJH® u CKH®. Baxreiimme 3aMKHYTHIE KIACCHI
manom JKerankuna, OyHKIMOHANEHAS TONHOTA. [IpoBepka IOJHOTEL
HOHAJILHOMN ITOJIHOTHL.

oHaTEs  Teopun rpadoB. Tunsl rpados. Iloarpads.. Marpuunoe
. Omnepanuu map rpapamu.  IlocTpoenne rpadoBeix Mojesei
ITAIIAOHHBIX CXEM.

xapakrtepucTuky rpada. OmnpeneneHue LeHTpa, pajuyca, JIUaMerpa,
1e MUHUMAKCHBIX 3a1a4 pasMeIeHyis.

b U CBA3HOCTH. OIpeieneHue KOMIOHEHT CBS3HOCTH Heoprpados U
rpadoB.

OcHOBHBIE MMOHATUA.  IlocTpoeHme OCTOBHBIX JepeBheB Tpada ¢
a B TyOMHy ¥ mmpuHy. Anropartmbel Kpackana u [lpuma moctpocHus
3BEHIGHHOr0 rpada. 3ajauu onpejieNiecHus] KpaTdaiiiuX OCTOBOB B
THPOBAHUH,

aTpull (PyHIAMEHTAJIbHBIX [UKJIOB ¥ pa3pe3os rpada..

14. Ob6xonsr rpada. OnpeneseHue SIIEPOBBIX ¥ TaMHIBTOHOBHIX IMKJIOB rpada m

HCIIOJNIBE30BaAHKE JaHHLBIX

TPUKIATHOE 3SHAUCHUEC,

15. AnropuT™Mel s

packpacke.
16. Ompenenenue
anropuTMos JleikeTpsl,

3a/1a4 B IIPHIIOKCHHIX. Pemenue 3aJa4 KOMMHBOIKCPa H| Cro

ICKPacKku r palba. Pemmenne HIPpHKNaIHbIX 3a0a4, CBOOAIIHXCA K 3aj1aue o

Kpardaimux nyred B rpadax. Peuienue 3amad  Ha HCIIONB30BAHUE

@opna u @roitna.

17. Anropurm @o
CeTH.
18. Onramansno

,ua-@anKepc(JHa OIIPEACIICHHUS MaKCHUMalIbHOI'O II0OTOKA B TpaHCHOpTHOﬁ

konuposanue. IlomexoycroifunBoe xomuposanue. Kouuposanme ¢

ncnpasnenueM omubok. Kinaccudukanus ommbok.

5. ObPA3OBATEJLHBIE TEXHOJOI'HU

IIpn  nposegeHNH JEKIMOHHBIX

3AHATHIA TIPUMEHACTCA KITacCHYCCKHH  IOIX0/1

IpenofHecenns y4eOHOro Marepuana, MPeAIoIaralolui npobIeMHYI0 OCTAHOBKY 3a1ad H
IEPEX0J1 K PACCMOTPEHHIO METO/I0B MX PEUICHHSL.

Pexomenoyemes:

CIIOJIL30BAHHE MYHBTHMC,HHFIHB[XL HpGBCHTaHHfI II0 psAly TCM BO BpeM:A

nexnuit. [Ipesenrarus | MO3BONAET XOPOUIO MIUIIOCTPHPOBATH JICKIHIO, JIEMOHCTPUPOBATEH
IOBEICHAE (DYHKLMH, BU3yaNu3UpOBATh METOJ MOCTPOEHUs MOBepXHOCTel W T.J. B Teuenne
JICKIUY TIPETIOAaBATeNb| OCTOSHHO BEJET JHANOT CO CTYJeHTaMH, 3ajaBas W oTBeyas Ha

BOIIPOCEL.
IIpu nposenenn
MAaKCHUMAJIbHO — CaMOCTQ

IIPOBEICHIH JTabopaTops
1. ITpoBecTr axcn
Marepuaity, HeoOX0auMQ
2. Iposeputs 14
JioMa (¢ OIEHKOIT).
3. Onenurs pabor
4. IlpoBepuThb U BE

JaopaTopHoro mpakTUKymMa HEoOXOJMMO CO3J@ATh YCIOBHS I
ATEJILHOTO  BEITONHEHUs naboparopHeix pabor. [loatomy 1npu
[0r0 3aHATHUS TIPETIOaBaATEeNI0 PEKOMEHIYETCS:

Ipecc-ompoc (YCTHO MIIM B TeCTOBOM (opMe) 10 TEOPETHYCCKOMY
MY ULl BBIIIOJIHEHHS paboThI (C OLEHKOM).
HEI BBEITOJIHEHUs! JIabOpaTopHBIX padoT, HOATOTOBIEHHBIM CTYIEHTOM

¥ CTYJICHTA B naﬁopa’ropnu H NNOJYYCHHBIC UM HaHHBLIC (OI,[@HKa).
ICTABUTH OLICHKY 34 OTYECT.




JIobass  naboparg
MpopaboTKy TeopeTude
SKCIEPUMEHTd,  OCBOE
SKCIIEPUMEHTANBHBIX [T
XapakTep, a BBINIOJHST
1esiecoobpazHo  BKIIIO
UCCIENOBAHUH,  KOTO[
TEOPETUIECKOTO MATEPH

6. OIIEHOYHBI
YCIHEBAEMOCTH, I
OCBOEHUS JNCIA
CAMOCTOSATEJIBH(

cemecrp 1:

a) Bonpockl no nepeatr
1: Ornpenenerue
OpPUECHTHPOBAH-HOI'O I'pal
il Omnucanne pex
3. Ornucanue an
IIPOU3BOJIEHBIMHI BEPIIIH]
4. Ornucanue an
B3BCLICHHOM OPHEHTHPO
5. Omnpefiernerne

)pHast paboTa JIODKHA BKITIOYATH TIIYOOKYIO  CAMOCTOSTENBHYIO
CKOrO MaTepuana, M3y4eHWe METOJHMK IPOBEICHHS U IJIaHUPOBAHHE
HUE  WM3MEPHUTENLHBIX  cpejicTB, 00paboTKy ¥ HHTepHpeTalyio
anabIx. [Ipg sToM wacte paboT MOXET HE HOCHTH 00s3aTelbHBIR
bCA B paMKax CaMOCTOATENLHOW paboTel mo kypey. B psn pabot
MUTH  pasjelbl ¢ JONOJHHUTCHBHBIMH — DIEMEHTAMH  HAyYHBIX
ble  1oTpedyroT  yrayOneHHOH — caMOCTOSTENBHOM — mpopaboTku
ana.

E CPEICTBA JUISI TEKYIIEI'O KOHTPOJISI
[POMEXYTOYHOM ATTECTALIMA IO UTOT'AM
[IJIMHBI 1 YYEBHO-METOJANYECKOE OBECIEYEHUE
D1 PABOTBI CTYAEHTORE

recranuu (3adery):

JillepoBa LMKIA, SHneposa
(hos (6e3 noxazarenncTBa).
'YPCHBHOT'O aJI'OPUTMA OCTPOSHHS 3ilIepoBa IHKIIA.

roput™a JIeHKCTpEl HAXOXKACHUS MUHUMAIBHOTO IIYTH MEXKIY JBYM
HAMHU B HArpy >KeHHOM OPHEHTHPOBAHHOM Tpade.

roputMa QDopra — bemmvana HaXOXACHWS MHHHMAJILHOIO IIYyTH B
BaHHOM Ipade.

OPHEHTHPOBAHHOTO JIEPEBa, Jieca. UT0O HA3BIBACTCS OCTOBHEIM JIEPEBOM

rpada. Teopema Ditmepa s

OPHEHTHUPOBAHHOIO CBSI3HOTO rpada.

6. Omnpenenenus
OPUEHTHPOBAHHOTO JIEPE
& Omnpenenerue
OPUEHTHPOBAHHOTO JIep¢
OPUEHTUPOBAHHOI'O JIEPE
8. Kakoe opuer
OPUEHTUPOBAHHOE JIEPER
9. Orucanue anr

10.  Yro nHaszwBaer
(pyHmaMEHTANBHBIX 1TUK)
(V.
#) Bonpocer aist camoc
1. Onpenenenue i
Horo rpagos (6es

2 Omnmcanue perx

3. Omnmcanue ani
IIPOU3BOJIHLHBIMH BEPIIIH]
4.
B3BEIICHHOM OPUEHTHPO
S Omnpenenenue
OPHEHTHPOBAHHOTO CBSI3
6. Onpenenenus
OPUEHTUPOBAHHOTO Aepe
7. Onpenenenue
OPHEHTHPOBAHHOTO JIEPE
OPHEHTUPOBAHHOT'O JIepe
8. Kakoe
OPHEHTUPOBAHHOE JIEPCH

OPHUEHTHPOBAHHOR

KOPHS,

BA.
BBICOTEI  OPHEHTHPOBAHHOTO  JIepeBa, TINIyOMHBI BEPUIMHBL V

>Ba, BBICOTHI BEPIIHHLI OPHEHTHPOBAHHOTO JIEPeBa V, YPOBHS BEPIIHHEL

Ba V.

ITHPOBAHHOE JIEPEBO HA3BIBACTCH OHHAPHBIM.

O Ha3bIBAETCS MTOTHBIM,

oputMa Kpackana mocTpoeHuss MEHUMaJIbHOTO OCTOBHOTO JiepeBa.

'Csl LMKJIOMaTHYecKuM umcnom rpadga G, Yemy paBHO KOJIMYECTBO

108 rpada G(V, E) npu mobom GukcupoBaHHOM OCTOBHOM Jiepene 7 =

I[TOTOMKA BCPIIHHEI, IIpeHKa BEPUIMHEL, JIMCTa, KyCTa

Kakxoe Ounapuoe

roATeJbHOIl padoThl cTy/IeHTAa:

nepoBa IUKIIa, diteposa rpada. Teopema Diiepa /uisi OpHEHTHPOBAH-
3 IOKA3aTEeJIbCTRA).

YPCHBHOI'O AJICOPUTMA IIOCTPOSHUA SHIIEPOBA IIUKJIA,

roput™Ma JIeHKCTpEl HAXO0XKICHUS MHHUMAIILHOTO IYTH MEXKIY JBYMS
HaMM B HarPY)KEHHOM OPUEHTHPOBAHHOM Tpade.

Ornucanme ar OpuTMa (‘Dopna — Bemmvana HaXOXJICHUSI MHHHMAJIBHOI'O IIYTH B

BaHHOM rpade.
OPHEHTHPOBAHHOTO JIEpeBa, Jicca. UTO HA3BIBACTCS OCTOBHEIM JIEPEBOM
HOTO Tpada.

KOpHS, TIOTOMKa BEpIIUHEI,
BA.

BBICOTHI ~ OPHEHTUPOBAHHOTO  JepeBa, IMyOUHBI BEpPUIMHBEI Vv
Ba, BEICOTBI BEPIIMHEI OPHEHTHPOBAHHOTO JepeBa V, YPOBHS BEPIIMHEI
Ba V.

npeaKa BEpHIHHBI, JHCTd, KYCTa

JIEPEeBO
0 Ha3bIBACTCS [TOIHBIM,

Haspisaercs  OuHapueiM.  Kaxoe Gunaproe




9. Omnucanne an
10. Yro HazwBae
dyHIaAMEHTATILHBIX THK)
V, E).

cemectp 3:
a) BOIIPOCHI PeiiT]
Ha peliturr-kouTp

BapuanTe! 3a1anuj

opurma Kpackarna oCTpoeHUsI MUHUMAJILHOIO OCTOBHOTO JIEpeBa.
res IMKIOMaTAYeckKuM uucioMm rpadpa G YeMy paBHO KOJIHYECTBO
o rpada G(V, £) npu moGoM GUKCHPOBAHHOM OCTOBHOM Jiepese T =

HT-KOHTP OIS
0JIb CTYZEHTaM IIpeIaratoTcst 3a1a4y 110 NPOHIeHHBIM TeMaM.
i

peitraar-koaTpois Ne 1

1.
AUB, AN B, A\B, B

2. Jist MHOXECT

3. Jlokaszare pagg

ﬂ;Ele]ﬁ MHOMKEC

tBa A= {1,3,5,7} u B={2,3,4,7,8}. Haiitu

\ A, AAB )

Ra B 3amanust 1 HaliTH Bce ero moMHOKECTRA,
SHCTRA:

(AAB)AC = AA(BAC) . (AN(BNC)=(A\B)u (4\C)_
Hapucosatk auarpaMMel BEeHHa, HHTEPIPETHPYIONINE JOKA3aHHBIE PABEHCTBA.
4. Mwmeercst marepus 5 pa3nudHbIX 1BeTOB. CKOJIBKO Pa3invHBIX TPEXTIONOCHBIX (JIAroB
MOYKHO CO3JIATE ?
5. Wmeercs 12 pasnuunbix qucker. CKOIBKO ciocob0B 3aII0HEHUsT KOPOOKHU IS JUCKET

¢ 6-10 OTCEKAMH, ECIIN B
uMerorumxced 7 (pacnoiio

6. Jlane mHOMXKEC

AUB,ANB, A\B, B

7. Jlrs mHOXECT

8. Jloxasare panc
(AN B)/
Hapucosar

KOpOoOKy MBI YKJIaIbIBaeM a) 6 TUCKET U3 UMEIouXcs, 6) 4 MCKEThI U3
JKEHHUE JUCKET B KOPOOKE CYIIECTRBEHHO).

tBa A= {2,3,4,6} u B={1,2,4,7,8}. Haiitn

\ 4, AAB

Ba. B 3amanvst 6 HaliTH Bce ero moMHOKECTBA.
*HCTBA:

AN(ANC)= Am(BAC)S AN(A\B)=ANB

b IHarpamMmMbl BBGHH&, HHTCPIIPCTHPYIOIOIHE NOKA3aHHBIC PABEHCTBA.

1

peRTHHI-KOHTPONL No 2

1. Wmeercs 5 pasnu
BapUAHTOR 3aI1aK
UMEIOLIHXCS Map

2. Hmeerca 16 p

criocoOoB HATIONHEHUS O

{pacnonomerme JTHCKOB

3. . Haitrm o6nao
oTHOMmEeHMs R={<x, y>|
4, . Haitru o6mac

oTHOIIEHUs R={<x, y>|

S.  Jloxazars, ut(

Ry

6. Jloxazarp, 9rC
OTHOIIIEHHUS

Rl

7. Ha muoxecTsné

jemates Ha m (m>0). Jlo

8. Uz ropoja A

IyTeH IPOXOIIINK depe

YHBIX ITUCEM, 8 pa3JIMYHBIX KOHBEPTOB U 6 pasiuyHbIX Mapok. CKOJILKO
OBKH ITHCEM 110 OJIHOMY B KOHEEPT, IPOMAPKUPOBAHHBINA OIHOM U3

oK?

A3JIMYHBIX TMCKOB ¢ uH(popMmarmeit u 6oxc ¢ 8-10 orcexamu. CKOIBKO
oKca a) 8-10 MCKaMu U3 UMelonuxcs, 6) 5-10 JUcKaMu U3 UMEIONHXCH?
B OOKCE CYILECTBEHHO).

Th ONpeeIeHus, o6nacts 3Hauenwii, R, R.R, R.R'l, RTR s

X,y € Dux+y <0}, rue D — MHOKECTBO 1eHCTBUTENLHBIX YUCEIL

Th onpeaencHus, obnacts 3navenwii, R, R.R, R.R™, R'\R ms

X,y € [-n/2, n/2] u y = sin x}.

) JUIs JOOBIX OMHAPHBIX OTHOLIEHHH

URy)'=R,;TUR,’

) ecin oTHOINEHYS Ry 1 Ry pepmekcuBHEL, TO pedieKCUBHEI U

4

URy, RiNRy, Ry, Ry Ry

1x N u NxN onpenenum Ry, caenyrommm obpazom: <a,b> € Ry, < (a-b)
Ka3aTh, 4T0 Ry, sBIISETCS OTHOIIEHIEM SKBUBAJIEHTHOCTH,

ropox B Bener 5 nopor, a u3 ropoja B 8 ropox C — 4 noporu. Cxonpko
>3 B, Bener u3 A B C?

B




PeHTHHI-KOHTPO!

1. B Gubnmorexe 5

IIOJIHBIX KOMILTIE]
pasAYHBIME).

2, Cxonpko croc

3. CxoJbKO cr1o¢

HH OJIMH U3 KapMaHOB H

4. llocrpouts Cl

Fx,3,2) = ((Fy = 2)/(

S.  Ilocrpouts C)

fxop,2)= (1,101,001,

6. IlocTpouts 1mQ

7. To ucxonnoi

MaTPHILY HHIUIECHTHOCT

0) HIK3aMeHanuoN
1. Onpenenenus

s Ne 3
y4eOHUKOB F€OMETPHH, 7 — TPUTOHOMETPUH, 4- aare6psl. CKOIBKO
KTOB Y4eOHKKOB MOXHO cOocTaBUThL? (Bee SK3eMIISPBI CUMTAIOTCS

0008 pas3nokuTh 10 OZHHAKOBEIX MOHET TI0 JABYM KapMaHaMm?

000B pa3noxkuTh 10 0MHAKOBBIX MOHET 110 TPeM KapMaHaM TakK, YToOb!
> OBUI IyCTHIM?

KHO dynxuum, zanannoit Gopmynon

X)) > (Y@ z).

TH® pyuxnum, zaianuoit cTon010M 3HAYECHHUH

0).

ymHoM JKerankuHa Juist GyHKiun u3 . 20

marpuie emextocrn M IOCTPOUTH YepTex rpada, COCTaBUTh

u I w cnmcox pebep.

0 1 -1 00 1
-1 0 1 100
1 -1 0 010

M=
0 =1 0] O 1 1
0 0 -1 -1 10

-1 0 0 1 0 0

HLIC BONMPOCHI N0 JHCHHMITJIHHE:

MHOYKECTBa, MNYCTOr0O MHOMKECTERA. KBaHTOpBI. [TopmuoMkecTBa.

Croco0nI 3aaHUs. MHOKECTB.

2. Koneunsie u 6
3. Ormepanuu Haj
4.  JlekapToBo 1p
IIpuBecTu TMpUMEpHL.
IIPOU3BEICHUS U IEKaAPT
5. Tlomsrre 06 @
orobpaxenuit. Kommos
OJTHOTHITHEIX  OTOOpax
00paTHMOCTH U OJIHOCTO
6. MuoromecTHb
OTHOLIeHUH. Bynersr ma
7. bumapusie ¢
CHMMETPUYHOCTH, AHTHUC
8.
MHOkKecTBO. OTHOMEHU
YILOPSIIOYCHHBIE MHOKEC
9. Bricka3rIBaHA
10. @opmynsr ann
PABHOCHIIBHOM TI0/ICTAHO
11. PaBHocHBHEIC
12. Jlemma o umcr
13. Panr ¢popmymn
14. JIBoicTBEHHOC
15, O6mu# mpuHl
16. Ilpuriwn nBoi
17. Oynkoum are
AJTOPUTMEI TOCTPOCHHUS

CCKOHEYHBIE MHOJKECTBA. MOIITHOCTS MHOIKECTBA.

[ MHOKecTBaMHu. Juarpammer Benna.

OU3BEJICHHE MHOJKECTB, NEKApTOB KBaIPAT MPOU3BOJILHOI0 MHOKECTRA.
3anucarh (hOPMyYJNIBl, BBIPAKAIOIIUE YHCIO OJIEMEHTOB JIEKAPTOBA
DBA KBaapara.

ToOpaxenny. OOpassl 1 mpoobpassl U ux cBoifcTBa. OCHOBHBIE THIILI
MM OTOOpaKeHMH. ACCOIMATHBHOCTE KOMIOZWIMH. KoMmosurms
cHui,  OOpatuMOCTh M OJHOCTOPOHHSSL oOparumocts. Kpurepun
poHHel obpaTumMocTy.

le oTHOIEHUs. byneBrl onepanun Hax oTHOmEHMIMH. Byiesa anreGpa
IPHLILI ¥ OTHOIIEHMSI HA KOHEYHEIX MHOJKECTABax.
yrHoruenns. CpolcrBa OMHAPHBIX  OTHOIIEGHHIA:
UMMETPUYHOCTD, TPAH3UTUBHOCTD.

pedQIIEKCHBHOCTE,

OtHomenus 5KBUBaIeHTHOCTH. KITacchl SKBHBAJICHTHOCTH W UX CBOMcTRA. PakTop-

s1 TIOPSIIIKA. YIIOPSIZIOYEHHBIE, JIMHEHHO-YITOPSI0YEHHBIE U YaCTHYHO-
TBA.

s1 M olepanuu Haj HUMu. Tabuna MCTHHHOCTY.

cOpBI BEICKa3bIBaHuit. PaBHocuibrocts popmyir. Teopema o

BKE.

npeobpazosanus Gopmyi. OCHOBHEIE PABHOCHIEHOCTH.

€ CJIOB CJIOB JIJIMHBI M B ajaBuTe U3 r OyKs.

1. PapnocunsHOCTE hopMyir u GyneBsIx popMyir (Teopema).

Thb B alreOpe JIOruKyU. 3aKoH ABONCTBEHHOCTH (TeopemMa).

(M1 JIBOMCTBEHHOCTH (Teopema).

icTBeHHOCTH JUIsl OyNeBbIX hopMyll (Teopema).

Ops1 oruku. 3ananue Gpyakuuu Gopmyson. Hopmaibueie Gopmel.
COBEPIIEHHEIX HOPMAJILHEIX (JOPM.




18. Teopema o pa!
19. Teopema o co
KOHBIOHKTUBHOM HOPMA,
20. Ilonuwie cuc
JI0Ka3aTeIbCTBOM [TOJTHQ
21. 3amnuyThIe KI
22. Knacce! pyHk
Pou Py. Teopema o dys
SMHULLY.
23. Kiace camons
HEeCaMOJIBOICTBEHHOM ()
24. Kiace MOHOT(
HEMOHOTOHHOM ()yHKITH)
25, IMomanom XKe
Aerankuna,
26. Kiacc nuHels
HEeNUHEHHON (YK,
27. Teopema Iloc
28.
29.
30.
31.
32,
A3,

Pasmerenus.
Coueranus. @
Pazbuenus, @
Meron BKITIOY
Onpenesnenus
Wszomophuzm 1
34. Tlpocreiiume 1

o0LeuHEHS,
35 . MapmpyTsl, 1
36. Teopema o 1ug
37. DitnepoBsl rpa
38. Teopema o Heq

3I0KEHUH QYHKIIMY areGphI JIOTUKH 110 TIepEMEHHEIM.

BEPIICHHON TU3BIOHKTHBHON HOPMaIbHOU (popMe U coBEpIIEHHO
TEHOM Qopme.

rems! GyHKIUHN, [TpuMepsr momusix cucrem Qynkuuii (¢

)THI).

1acchl (DYHKIMI anreOpel TOTUKH.

[(MH, COXPaHSIONIMX HOMNb U eJIAHULY. TeOpeMbl 0 3aMKHYTOCTH KJIACCOB
KIIMY He coxpamsiomeil Hoib, Teopema o hyHKIINH, HE coXpaHsione

oicreennbIx Qynknuii. Teopema o 3amkHyTOCTH Knacca S. Teopema o
YHKITHH.

HHBIX QyHKnui. Teopema o 3amkuyTocTn Kiace M. Teopema o
H.
rajkuna. Teopema o npejacTaBieHUn (YHKIME B BUIEC TTOJTHHOMA

151X Qynkiuid. Teopema o 3amxHyTOCTH Kiace L. Teopema o

ra 0 (PyHKIMOHAIBHOM MONHOTE alreOpEI JIOTHKH,
[MepecranoBky 1 noacTaHoBKy. POpPMyIIa U BEIMHCIICHUS YACIIA IEPECTaHOBOK,

@Dopmyita sl BEIMUCICHUS YUCTa pasMeNeHui.

OpMyJIa JUIs BEIMUCIIEHUS YHCHa COYCTaHMiA.

OpMyJIa [ BEIYHCICHUS Yrcia pe3OHeHuit,

CHUI ¥ UCKIIFOYECHUH.

rpadoB, uxX nmpezcraBieHus. MaTpuibl CMEKHOCTH U MHIAICHIIUH.
"pacdos.

WIIBI TPa(oB: HOJIHEIE, IBYOJILHEIE, peryisipasle u ap.Onepanuu
COCTMHEHUS], JIOLOIHEHHS,

€111, IIPOCTEIE LEenH, UKL, CBI3HOCTE rpada.

e pebep B rpade u ee ClelCTRHE,

(bu1. Jlemma o0 cyrecTBOBaHUH UKIIA B rpade.

OXOJUMBIX M JOCTATOUHBIX YCJIOBHSIX Ipada OBITH 2MIepOBLIM.

39. Ioctpoenue siitepoBa 1ukita (anroput™ diepn).

40. Oprpadsr. Opn
IUJIEPOBEIX OPI
41, I'aMANBTOHOBE
42. JlepeBbs U UX (
43. Paspessnomee
44. TInockue 1 114
JOCTATOUHBIX YCIIOBUSIX
45, Teopema Ditne
06001menne
Ha HECBS3HBIC
46.
47,
rpagos.
48. Teopema o pac
rpada.
49,
50.
51.
®opna,
Dankepcona.

Teopemsl 0 ¢BC
Packpacka pepi

Haxoxnenue x
Anroputm [leit
Onpenenenue 1

[apIpyThl , OpLenH, opiukibl. CiaszHocTs oprpados. Teopema st
'padoB.

1 rpadet. Teopema lupaxa.

*BOMCTBA. OCTOBHOE JIEPEBO, LUKIAYECKUN paHT rpada.

MHOJKECTBO, paspes, MocT. AnroputM Kpackara.

inapusle rpader. [omeomopdrocTE rpados. TeopeMbl 0 HEOOXOAUMEIX 1
n1aHapHOCTHU rpados,

pa 0 COOTHOIICHHH Yuclia rpaHel, pebep u Bepmun B rpade. Ee

rpadrL.
HCTBAX IIaHapHbIX rpados: wucie pebep, CTEerneHn BEPIIKH,
muH B rpage. Xpomaruueckoe gnciio. Packpacka npocTefImx THIIOB

Kpacke Ipou3BoJibHOro rpada. Teopema o packpacke IIaHapHOTO
POMATHYECKOTO HHCIIA /I IPOU3BOJIBLHOIO rpada.

KCTPBI.
10TOKa B ceTH. [IpocToe cedenne u Benmumna ero noroka. Teopema




52. AnropuT™ Hax

53. AndarutHoe K

54. Cpo#icTrO 1pe

55. HerpuBnaneng
KOMPOBAHMS

56. Heparenctno 1

57. Teopema o ¢yl
CBOMCTBOM IIp¢

58. IMongrue o xoj

59. epeBo p3aumi

60. Hacrunensoe 1

61. AnropuTsm 1moc

B) BOIIPOCHI /LI ¢

1.  Crocobrt 3a1¢

2. OcHoBubIe OI
onepaiyi Haj MHOKECT
3. Tlonsarue pa3d

4. Onpenenenwe
[IPOU3BEICHUST KOHEUHBI
5. Tlousgrue Owux
[IOCTPOCHUSI MATPHIIEL O
6. Kaxwue orHOmI
OcobenHocTd MaTPUITBL
7. Ilonarue oTH

YTo HaswIBaeTCs KITacc(
KJTACCOB DKBUBAIICHTHOC
8. Tlonstue oTHO

n
L

OMCICHHA MAKCHMAaIbHOTO ITOTOKA B CCTH.
OTHPOBAHHE, O,[[HOBH&‘-IHDCTE KOJUpOBAHHUA.

puxca. Teopema.

)€ PasIoKEHHe KOJOB B CXeMe KOIMPOBAHUS. AJITOPUTM IIPOBEPKH
12 0JIHO3HAYHOCTb.

Makmuiiana. Teopema.

IECTBOBAHUN B3aUMHO OJJHO3HAYHOTO KOAUPOBAHUSL, 00JIaIaioIero

duxca.

[aX ¢ MUHUMAJIBHON H30BITOYHOCTLEO,
HO OJHO3HATHOT'O KOTHPOBAHMA M OIICPAllMH Ha HEM.
1 IIPUBCJICHHOC KOJIOBLIC IEPEBLA.

TPOEHUS KOa ¢ MUHAMAIBHOHN H30BITOYHOCTRIO.
AMOCTOSITE/ILHOIT padoThr:

\HUSI MHOYECTB,
Tepany Haj MHoxkecTBaMu. Jumarpammel Oiiepa-Benna. CsolicTsa
BAMH,

HECHNA U ITOKPBITHA MHOMKCCTBA.
HIpAMOTO IIPOH3BCICHUA MHOMCCTR. Breraucinenne MOIHOCTH IpsAMOro

X MHOKECTB., MOUTHOCTH KOTOPBIX U3BECTHEL,
tapHOro OoTHOWEeHUs. [Ipumepsl OHMHAPHBIX OTHOMICHWM. AJTOPUTM

PHOTIICHUS

EHMS HAa3hIBAIOT PE(IEKCHBHBIMU, CAMMETPUYHBIMHI M TPAH3UTHBHBIMEL
OTHOIIEHUH JJIA TaKHUX OTHOINEHMIA,

OLUCHHUS OHKBUBAJICHTHOCTU. [lpuMepbl OTHONICHHH SKBUBAICHTHOCTH.
)M DKBUBAJICHTHOCTH, CHCTEMOM KJaccoB skBHBANIeHTHOCTH, CROMCTBA
TH.

ey opsajaKa. ITpumeps! oTHOIIEHUN TTOPSIITKA.

9. IMousiTie 3aMBIKAHWA OTHOLIEHHS., A OPHTM TLaH3HTHEHOI'O 3aMBIKaHHS (&J’[I"OpI/ITM

Yopiramia).
11. Ionsitue anreGp
HCTHHHOCTH U KA

12, Tlonsatue ¢opmy
[Ipuopurer norn

13. TIlonsitne sneme
KOHBIOHKTHBHON

14, TTorsrtue CJIH®

15. AnropuTmel noct

16. AnropuTMEI IO
17. Onpenenenne rp

“pebpo unIUeH
18. Onpenenenue

Kanonnueckoe 1
yCTQ
MyJsTArpada, 1j

19. Ilousitue;

BHJIC AUarpamm).

bl JIOTUKH, (DyHKIUH anreOpsr noruku. [IpaBuia mocTpoeHUs TabIHIbI
p1I KapHo.

JIbI anreOpEl JIOTMKH. YHapHble W OHHApHbBIE JIOTHYECKHME OIepallhil.
HECKHX OIleparui.

HTapHOU JU3BIOHKIUH (KOHBIOHKIMH) (OPMYN, JH3BIOHKTHBHON |
HOPMaJILHOM (hOPMOIA.

(CKH®). Teopema o cymecrsosannu CJ[H® (CKHD).

rpoenust CIIH® (CKH®D) no tabnure HCTHHHOCTH.

yueHus cokpammennoit JJH® (KH®) no xapre Kapuo.

ada, CMEKHBIX pebep, CMEeXKHBIX BEepIIHH. UTO O3HAYAET BLIpAKEHHE
CHO BepIIuHam?

OPUCHTHPOBAHHOTO,  HEOPUEHTHPOBAHHOIO, CMENIaHHOTO  Tpada.
[peNicTaBIICHIE HEOPUEHTUPOBAHHOTO rpada (HapucOBaTh IIPUMED).

ro rpaga, nHynme-rpada, TpuBHaIbHOTO Tpada, rpada ¢ HETIIMH,
pocToro rpada, beckoneynoro rpada (IpUBeUTE IPUMEPE! KAXKIOr0 B

20. Yro Ha3BIBAIOT JOKAILHOM CTeNeHpio BepiuuHe! rpada. [TonsaTue nonycrenenn uexoa”

A “MonycreneHnb

21. [lepeuncnure BC
UHITAACHITANE, M4

rpados.

22, Kakue rpadser H
[PEJICTaBICHHBIX

3axoya” JUist opueHTHpoBaHHOro rpada. [lonsTre cBa3Horo rpada.
)3MOKHBIE criocoObl 3amanms rpados., Kak ¢opmupylores marpuna
TPUIA CMEXKHOCTH JIJIsi HEOPHEHTHPOBAHHOIO ¥ OPHCHTHPOBAHHOI'O

[a3bIRArOT M30MOpQHEIMH. [IpuBecTH anropuTM cpaBHeHus rpados,
MaTpUIaMyi CMEKHOCTH, Ha IIPEAMET BBISIBIICHUS HX U30MOPHHOCTH.
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Ilytu  nmoporu

B HEOPUCHTHPOBAHHOM (OpHEHTHpPOBaHHOM) rpade: ormpejeleHue

MapuIpyTa, JUIMHEI MapuipyTa, Mapmpyra QUIJIHYEeCKOro, ey, IPOCTOM LNy, HKIIa,

POCTOTO ITHKIA
Yro normmaercs
Omnpenenenne ¢
CBS3HOCTU HEOPI
Onpenenenne ci
KommoneHTs! cH
Y1o ecrsr OTHO
JTIOCTHIKAMOCTH ]
ITousiTe oTHOII
3aganue  Matp
OJTHOCTOPOHHEN
JUISL OPHCHTHPOB
Merpuueckne x
Vv, H V, B CBA3H

CBSI3HOM rpade,
[TorsTHE TOYKH
TOYKOM COWICHE]
Yto HazwIBaeTCs
Omnpenenerue
HEOPHUEHTHPOBAE
Onucanue pexyp
Onucanne anro
HPOU3BOJIBLHBIMA
. Onucanue anro
B3BELICHHOM OpF¥

11oJ1 00xo0M rpada. Onucanue anroputma 06xoa rpada B rayouny.

BSI3HOIO HEOPUEHTUPOBaHHBIA rpada. UTO Ha3BIBacTCA KOMITOHEHTON
1EHTUPOBAHHOI0 rpada.

1JIbHO CBSI3HOTO M OJHOCTOPOHHE CBSI3HOTO OPUEHTHPOBAHHOIO rpada.
JILHOM CBSI3HOCTH M OJIHOCTOPOHHEH CBS3HOCTH rpada.

CHHUE MJOCTHXKMMOCTH 3aJalHoe Ha rpa(be. CRoiicTBA OTHOIIEHUS

Ul HEOPHEHTHPOBAHHOTO M OPUEHTHPOBAHHOTO rpados,
CHUSL TOCTIIKMMOCTH Ha MHOXKECTBE KOMIIOHEHT CHJIBHOU CBA3HOCTH.

HIIbI CBA3HOCTH JUTA HEOPUCHTUPOBAHHOT'O r‘pa[b a, MaTpHILI

CBS3HOCTH U1 OPUEHTUPOBAHHOIO rpada, MaTPHIEI CUIILHON CBSI3HOCTH
aHHOrO rpada.
APAKTEPUCTUKM TPa(OB: OIPE/IeNICHUE PACCTOSHUS MEXKIY BEPIIHHAMU

OM rparpe, AHaMeTpa CBA3HOI'O I‘paq;a, OKCHCHTPHCHTETA BEPIIMHEI V B

pauyca rpada, eHTPaIbHON BEPIUMHEL

couneHenus, Mocta ¥ 6rmoka. Korma seprnuny rpada MOXHO CuuTaTh
Hist. Kakoe pebpo cumraercst moctom. Kakoii rpad ssisiercs 61okoM.
BEPIIMHHON ¥ peGepHOIt CBA3HOCTRIO rpada.

oiyepoBa  nukia, osWneposa rpada.  Teopema
[HOTO M OpHEHTHPOBaHHOTO rpador (6e3 JoKazarebeTsa).
CUBHOI'O @JI'OPHTMA IIOCTPOSHHUS 3JIepoBa IUKIA.

purma JIeHKCTpsl HAXOMKIEHAS MHHEMAIBHOTO IIYTH MEXIY JBYMS
BEPLIMHAMM B HATPYKEHHOM OPHEHTHPOBAHHOM rpade.

putMa Doppa — benMana HaxOXIACHHS MUHHMAJIBHOTO IyTH B
ICHTHPOBAHHOM I'pade.

Oitnepa Ui

37. Onpenenesue HEOPUEHTHPOBAHHOrO gepesa. UTO HA3BIBAIOT OCTOBHEIM  JEPEBOM
HEOPUCHTHPOBAHHOTO CBA3HOIO rpada. UTo Ha3bIBaCTCSI HEOPUEHTHPOBAHHEIM JIECOM.

38. Onpenenenne OPUEHTHPOBAHHOTO JIEPEBa, Jieca. -TO HA3BLIBAETCA OCTOBHEIM IEPEBOM
OPHEHTHPOBAHHOT'O CBSI3HOTO rpada.

39. Onpenenenns  KOpHA, TOTOMKA BEPUIMHBL, [pejika BEpUIMHBL, JIHCTA, KYyCTa
OPUEHTHPOBAHHOIO JICPEBa.

40. Onpenienienne | BBICOTEI  OPMEHTHPOBAHHOTO  JIepeBa, [IyOMHBI  BEpIIHHEl

41.

42.
43.

OpPUEHTHPOBAHHQ
BEPLUUHELI OPHEH
Kakoe opuenr
OPUEHTHPOBAHHQ
Omucanne anrop
Uro HasbiBaeTcs
byHmaMeHTaNbHI
nepese 1" = (V, E|

r0 JiepeBa, BBICOTBHI BEPIUIMHEI OPUEHTUPOBAHHOIO JIepeBa V, YPOBHS
TMPOBAHHOIO JepeBa V.

MPOBAHHOE  JIEPEBO  HA3BIBAETCS
€ JIEPEBO HA3BIBACTCS ITOJHBIM,
ut™a Kpackasa nocTpoeHHs MUHUMAITLHOTO OCTOBHOI'O JIepeBa.
OUKIOMaTHyeckuM wuesiom rpada G, Uemy paBHO KOJIMYECTBO
IX nuKioB rpaga G(V, E) npu moGoM (GUKCHPOBAHHOM OCTOBHOM

).

OnmnapubiM.  Kakoe Gumapuoe

IMpu oprarmszamm
IIPEII0/IaBaATENI0 PEKOME
® II0ATOTOBKA U H
Ha 33laHHBIC TEMEI,
® I10JICOTOBKA MY]
® BBIIOJIHEHHE JIC
noA60p ¥ W3yYCHUE JIHT
MaTepuaa 1o OT/AeEHbI

H BHEAYTMTOPHOH caMOCTOSTEIbHOIT paGoThI 110 JIAHHOM JTUCIUTIINHE
HJTy€TCsl HCIIOJIB30BATh CIEIYIONHE €€ (HDOPMEL
anucanue peeparos, JOKITAI0B, CHEPKOB 1 IPYIHX MUCEMEHHBIX PabOT

ILTUMEMUHBIX TIPE3eHTAIHI;

MAIIHUX 3aMaHud pa3HoobpasHoOro xapakrepa. DTO - PELICHHE 3aJau;
'CPATYPHBIX MCTOYHMKOB; [1OA00P HWIUTFOCTPATHBHOIO M OIUCATEILHOTO
M pasjieniaM Kypea B ceti UurepHer;




® BLIIOJIHCHHC K
CaAMOCTOSATE/ILHOCTH H 1
CTYACHT, TaK M JacTh CT|

IHIAUBU Y aJI5HBIX 3a1aHunii, HAIpaBIICHHLIX Ha Pa3’BUTHE Y CTYACHTOB
HHHUITHATHBBL MI—II[HBH}[}’&JIBHOB 3a/1aHrue MOYKET IIOIYy4aTh Kak KaK b1
YACHTOB I'PVIIIIEL;

NOATOTOBKA JOKIAL0B HCCIIEN0BATEIBCKOI0 XapaKTepa JJIs BRICTYIIIICHHS Ha Ha}"-II—IOﬁ
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JAUCHUILIAHBI (MO Y JIST)
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KIUY 10 JMCKPEeTHOM MaTemaruke. Maremarnyeckas Joruka: yaeGHoe
YHUBEPCHTET JIpyxObl HapomoB.- 120 c. 2014, — Pexum pocryma:

p. ru/22190.
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5559-6,

300 IK3. 2013, Pesxum
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0) Jomoaauren

Yeos C.B. Jlucky
rOCYyIapCTBEHHBIN YHUI
hitp://www. iprbookshoj

Xarrapra P. Jlug
yyebuoe mocobue/ Xarr
400 c. — Pexum mocryin

Xpamosa T.B. u
Hopocubupcek: Cubupex
- Pexxum mocryna: http:
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1. OBC « [PRbag
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8. M
Jns  uposenenus

mabopaTopus, MO3BOJISIIO
Jng  BhHIONHEHU

IporpaMMHEIM  06ecriey

0(OpMIICHHS OTYETOB.

Matuka: Yvebnoe mocobue / C.A. Kannenan. - M.: U] ®OPYM: HUI]

c.: 60x90 1/16. - (TIpodeccuonamsnoe o6pasosanue). (neperer) ISBN
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Ijlaﬂ JuTepaTypa.
)CTHAsA MaTeMaTuka: ydeOHo-MeTomyeckoe rocobue.- Omck: OMckuii

sepeurer uMm. C.B. Jlocroesckoro.- 60 c.2011. — Pexum joctyna:
. 1u/24884

PKpeTHasi MaTeMaTHKa JUis IIPOrpaMMHUCTOB [DIeKTpoHHEIH pecypcl:
apti P.— DnekTpon. rexcroBrle nanusie.— M.: Texuocdepa, 2012.—
a:  http://www.iprbookshop.ru/12723.

CKpeTHas MaTeMaTHKa. DJIEMEHTE! Teopuu rpados: yuebnoe mocobue,-
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JAUCIHHUIIIMHBI (MO Y JIST)

I 1a0OpaTopHBIX 3aHATHH  IpeJHA3HAYeHA  CHEIHATH3MPOBAHHAS
1ast IPOBOJUTE MYJILTAMEAUIHEIE 3aHATHA.

1 MabopaTtopHeIX paboT HCIOMB3YETCS KIACC KOMIIBIOTEPOB, C
CHHEM: s3BIK mporpamMupoBanus C++; Microsoft Office Word st
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