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1. HOEJH OCBOEHUSI JUCHUIIJINHEI
Lenxssvmu ocBOCHUS AUCTIUILTUHEL (MOJTYJIS) SBIISIOTCS:

e popMHpOBaHHEe y CTYICHTOB MAaTeMAaTHYECKOM KYyJABTYpHl W PAa3BUTHE JIOTHYCCKOTO
MBIIICHHS;

¢ popmupoBanme | (yHIaMCHTANLHBIX 3HAHMH [PM HM3YYEHAH BONPOCOB TEOPETHKO-
MHOYCECTBEHHOTO OIHCAHWS MATEMATHYECKUX OGBEKTOB, OCHOBHBIX MpoGIIeM Teopuu rpadoB u
METOJIOJIOTMH MCIIONIb30BAHKS alllapaTa MaTeMaTHIECKOH JIOTHKH, COCTARJIIONINX TEOPETHYECKHH
(byrgamMeHT onucaHus QYHKIMOHANBHEIX CHCTEM

¢ 06y eHne COCTABJICHHIO MATEMATHYECKIX MOJIC/ICH B OCHOBHBIM METONAM ELICHNS 3aau
TeopHH rpadoB, aIreGps] TOTHKH, TEOPHH OHHAPHEIX OTHOIICHHH M TEOPHH MHOMKECTE,

e o0yueHHe pENIEHUI0 TPUKIANHBIX 33Ja4 MATEMATHYECKAMH METONAMH, Da3BHTHIO
CHIOCOOHOCTH TBOPYECKH [HOAXOUTE K PEIICHAIO IIPO(ECCHOHANBHBIX 3a/I¢ .

2. ‘ MECTO JUCHUITVIMHBI B CTPYKTYPE OIIOII BO ,

Hucnunnuea  «JldckperHad MareMaTHKa » OTHOCHTCS K 0a30BOM | 4acTW OCHOBHOM
npodeccuoHanbEHON 00pa30BaTeNIbHOM IPOTPaMMBI  MTOJITOTOBKU 6a1canaapos‘ II0 HAampaBJIGHHIO
02.03.02 «@ynpamenTanbHas nHbopMaTuka U HHGOPMALHOHHBIE TexHonorumy, Js ycHemHoro
W3YYCHWs JAHHOH JIMCHMIUIMHBI CTYACHT JOJDKCH BIAJeTh o6ﬂ3aTenLhLIM MHHHAMYMOM
COJIEPXKAaHUSI OCHOBHOM 06p8.30BaTE‘JIBHOI/I [IPOrpaMMBbI 10 MATEMATHKE JITIs Jlaqﬂoro HalpaBJIEHUA
(MaTEMaTHYECKOTO AHAIN3a, AHATHTHIECKOM IeOMETPHH, JTHHEHHOH a.|1re6pt,1) 3HAaTh OCHOBEI
MAaTeMATHYeCKOr0  amalu3a, aireOpbl, [EOMETPHE, COBDEMEHHbIE —TEHJCHIUHM DPasBUTHS
UH()OPMATHKK, BEMUCIUTEIBHON TEXHUKU KW KOMIBIOTEPHBIX TEXHOJOIHMH. VMCTB [IPUMEHSTD
MaTeéMaTHYeCKHe METOJALI M BBIUHCIUTENBHYIO TEXHHKY Ui PEIICHUs npakmqecmx 3dJad,
pOrpaMMHUpOBAaTh HA OJHOM H3 QJITOPUTMHYECKHX S3bIKOB, IIPOBOJUTH CPAaBHUTEILHEIN aHANN3
napameTpoB. BrasieTs 2IeMEHTAMI MATEMATAYECKOTO aHAJI3a ¥ OCHOBAMH alTOPATMU3AIIHH.

Jucrpniiviaa gopMupyeT 3HaHUA U HaBBIKY, HEOOXOIUMBIE B IIPAKTHYECKON JESTeIbHOCTH
KBAJTHQUIINPOBAHHOIO clieuanucTa. B paMkax yueOHOro mporecca MOKET ObITh HCIIOIB30BaHA
P MOATOTOBKE BHINYCKHOH KBAIH(UKATUOHHON paboTHL.

3. KOMOETEHIHAY OBYYAIOIErOCSl, ©OPMUPYEMBIE B PE3YJILTATE
OCBOEHHUSA JUCHUILINHEI (MOJLYJISI)

[Ipouecc wusydeHus AMCHUIIIUHBL «J{MCKpeTHas MaTemMaTHKa» HaNpaBieH Ha
(bopMUpOBaHUE CAGAYIOMNX KOMIETSHIUH:

No Ha3pauue KomneTeHUHH Hupexe
n/n

ObmexynsTypuble komunerenmu (OK)

1. | clocOGHOCTBIO  HCLONB30BAaTH  0a30Bble 3HAHWS — €CTECTBeHHBIX  Hayk, | OIIK-1
MaTeMaTHKHd M HH(OPMAaTHKHM, OCHOBHBIE (aKTBI, KOHIEIIWH, ITPHHIKIIL]
TEOpHui, CBA3aHHBIX c dbyHIamenTamLHON AHPOPMATHKOI "
MH(OPMAIMOHHBIMH TEXHOJOTHIMY

&

CIIOCOOHOCTRIO K paspaboTie alrOpHTMHYECKHX W IporpaMMHbIX pemenui B | OITK-3
06JIACTH CHCTEMHOTO M IPHKIANHOTO IIPOrPAMMHPOBAHMS, MATEMATUYECKUX,
HHGOPMAIIHOHHBIX ¥ MMHTAlHOHHBIX MOJENe, co3MaHuio MH(MOPMALHOHHBIX
pecypcoB rioGanbHBIX cerel, 00pasoBaTeNbHOro KOHTEHTa, NPUKIANHBIX Oa3
JAHHEBIX, TECTOB M CPEJCTB TECTUPOBAHUS CHCTEM U CPEICTB Ha COOTBETCTRUE
CTaHJIAPTaM ¥ HCXOIHBIM TPeOOBaHUIM

Ilpogeccnonanbupie komnerenuuu (1K)

l. | criocoBHOCTBIO NOHUMATh, COBEPIICHCTBOBATH M HIPUMEHATH cOBpeMeHHbId | [TK-2
MaTeMaTU4eCKuil  annapar, (yHIAMEHTAJbHBIC KOHIENIIUM ¥  CHCTEMHBIE




METOJOJIOTUH, MC)KLP’HapO,Z[HBIe ¥ TPOo(EeCcCHOHANBHEIC CTAHIAPTH! B 00JIaCTH
HH(l)opMauHOHHLIx TEXHOJIOT M

2. | cocoOHOCTBIO 3((EKTHBHO MPUMEHATH Ga30BblE MaTeMaTHYeCKHe 3Hagus u | I11K-6
MH(GOPMAIUOHHBIE| TEXHOJIOIMH IPH PELICHHH IMPOEKTHO-TEXHUYECKUX H
NPUKIAJHBIX 3384, CBSA3aHHBIX C pasBATHEM M  KCIOJIL30BAHHMEM
HH(POPMAIOHHEIX TEXHOJIOTH

B pesynerate usydeHus AHCHHHJII/IH Bl CTYACHT JIOJIKEH:

3HaTh:

- OCHOBHBIC TIOHATAS M |3AKOHBI TEOPHH MHOXECTB; CHOCOGHI 3a/aHAA MHOXKECTB H CIIOCOBHI
OTIEPUPOBAHUS ¢ HUMH; |

- CBOMCTBA OTHOIICHHUH MEKITY 37IEMEHTAMHU JJUCKPETHBIX MHOMKECTB 1 CHCTEM;

- METOIOJIOTHIO I/IcnonﬂzoBaHm ammapara MaTeMaTHYecKOH JIOTMKH M cmoco0BI IIPOBEPKH
VCTUHHOCTH yTBep)KIICHI/II/I

- @ITOPUTMEI HpI/IBeJICHI/IH OyneBbIX (QYHKUMH K HOpPMambHOU (OpPME M MOCTPOCHHS
MHHHMANBHEIX GopM;

- METO/IBI HOCTpOGHI/IH no OyneBod (GYHKINM MHOTOITOMIOCHBIX KOHTAaKTHBIX H
(YHKITHOHAIBHEIX CXEM;

- METO/BI HCCIICTOBAHMS \CHCTCMBI OyneBBIX PYHKIMM HA TONHOTY, 3aMKHYTOCT U HAX0KICHHE
Oaznca; !

- OCHOBHEIE MTOHATHS U sakOHLI KOMOWHATOPHUKH X KOMOMHATOPHBIX CXEM;

- OCHOBHBIE ITOHSATHS ¥ CBOMCTBA rpadoB B CIIOCOObI X MPEICTABICHIS;

- METOJIbI UCCIICAOBAHMUS | KOMIIOHEHT CBA3HOCTH rpadya, alTOPHTMEI ONpe/Ie/IeHIS KpaTdaiimix
IyTel Mexkry BepluuHamu rpada;

- METOJBI HCCIEJOBaHus | myTedl M HUKIOB B rpadaX, HAXOXKACHHE MAKCAMAJIBHOIO MOTOKA B
TPAHCIOPTHBIX CETAX; |
- METOJIB! PEIICHHS ONTUMH3AIMOHHEIX 3324 Ha rpadax.

- IPUEMBI IIporpaMMHpOBaHH;I Jutst mepcoHaibHEIX OBM (IBM — COBMECTHMBIX KOMITBIOTEpAX )
Ymers:

- HCCTIeIOBaTh OYJIEBEI (I)yHKHI/II/I IOJIy4aTh UX IPENCTABICHUE B BUAE HOPMYITL;

- IPOU3BOJUTH HOCTpoer#e MUHHMANBHBIX (hOpM OyneBbIX HYHKITHI;

- ONIPEAEIIATH MIONHOTY U Ga3UC CUCTeMBI OyJIEBEIX (QyHKIIHA;

- IIPUMEHSATH OCHOBHBIC aJIropHTMbI HCCTIEJOBAHNS HEOPHEHTUPOBAHHBIX U OPHEHTHUPOBAHHBIX
rpados; :

- IIOJIB30BATHCS 3aKOHAMH, KOM6I/IH3.TOpI/IKI/I JUISL PELIECHNUS [IPUKIIaIHBIX 3a/1a4;

- peliaTh 33191 ONpPeAeIeHNS MAKCHMAJIBHOTO [I0TOKA B CETSIX;

- pellIaTh 3a/[a4y ONpeAeIeHNs KpaTdalilllinX Iy Teil B HArPYXEHHBIX rpadax;

- paspaboTaTh M OTJIAAUTh HPOrpaMMy Ha alIrOPUTMHYECKOM s3bike Cr+ Ui peanmsanun
AJIFOPUTMOB JUCKPETHON MATEMATHUKH.

Biagers:

- HaBBIKAMH PEIICHHS Ma:TeMaTqucmx 3aa4 JUCKPETHOM MaTeMaTHKH;

- HABBIKAMH KCIIOJIL30BAHUS B NMPOPECCHOHANBHON AEeSTEeNPHOCTH 0a30BEIe 3HAHHUS B obnacTu
JHCKPETHOH MaTeMaTHKH;,

- METOJaMH aHAJlN3a H CHHTE3a U3Y4aeMBIX SBJICHUI U [IPOIECCOB;

- o6Manath crocoGHOCTBIO K IIPUMEHEHHIO Ha IPaKTHKE, B TOM YHCJIE yMeHI/IeM COCTABIISATH
MaTeMaTHIeCKUe MOJENH THIIOBLIX NPO(GECCHOHANBHEIX 3aJad ¥ HAXOMUTh CIOCOOBI MX
PCLICHHM; HHTEPIPETHPOBATh MPOPECCHOHANBHBIM  ((pusmdecknil) CMBICT | IOTYYECHHOTO
MaTeMaTUUYECKOrO Pe3yIbTara;




4. CTPYKTYPA U COJEP)KAHUE AUCIUIITIAHBI (MO Y.JISI)
OO6was Tpya0eMKOCTE MCIHUILTALE] COCTABISET 6 3a4Y€THBIX €IMHHUII, 2',_1 6 1acos.

Bupw yuebuoit p:lﬁtzrm, BRAKMAR CAMOCTORTENBHYIO
paboTy cTyaedTos
E HLTbposboctt (s ieay) Obsem yuebiioii | Bopwbl TerylIEro KOHTPOAS
Ne Paszen (Tema) E 8 3 '5 3 c .Nﬁmh (no yc*neﬂaerom 1p
/i Sk | B BE| 2B| BB| g | g e | oo mommmmons
2 = § ] ga é& Pl B eumcaxson) (0 cemecmpan)

1 | OpuenrHpoBaHHbIE L) 1-18 | - | - - - 36 |- - nmepeaTTecTalus

rpagsl
Hroro 1 cemecrp|| 1| 18 - | - - - | 36 |- - 3auer
(nepearrecranms)

1 | Muoxectsa nl4 12 4 2 2 - 11 |- 4/50%
oTobpaxkeHus ‘

2 | OrHoweHus 4 3-5 6 3 3 - 1T [-| 6/50% | peitrusar-

KOHTpONb Ne |

3 | AnreGpa noruku 41 6-10 | 10 | 5 5 - 15 |- 12/60%

4 | DnemMeHTHI 41 11-12 | 4 2 2 - 10 | -] 4/50% | peitrunr-
KOMGUHATOPHOTO KOHTpOTb No 2
aHaJin3a

5 | Teopus rpados 4| 13-16 | 8 4 4 . 13 -] 10/63%

6 | DneMeHTHI Teopuu | 4 | 17-18 | 4 2 2 - 12 | -| 4/50% | peiitusr-
KOJIMPOBAHHS KOHTPOITS Ne 3

Hroro 4 cemectp | 4| 18 36 | 18| 18 | - | 72 |-| 40/55% | axsamen 364
Beero | 4| 18 36 | 18| 18 - | 108 | -| 40/55% | 3auer(nepearrec
Tauus) /HIK3aMeH
(36 uacos)
Copepixanue pasaesioB y4e6HO AUCIUILIHHDL.
No Haumenosanue paiaena Copepmanue pasaena
n/n AHCHHILTHHE]
1 Mmuoxectsa  u | 1.1.TToustre MHOXKeCTBa, CIIOCOOBI 3aAHHSI . MHOXECTB.
oTOOpaXKeHus [lonmuoxectsa. CpaBHEHIE MHOKECTB. ;
1.2, Omnepanum Hag MHOXECTBaMH. Huarpammsr  Diinepa-Benna.
MotuHocTs MEOXeECTB. JIeKAPTOBO IPOU3BeAEHHE MHOKECTR
2 OtHomeHus 2.1. TlomsTHe OTHOIIEHHS. BHHAPHBIE OTHOMIEHHS U, croco0sl HX
3ajaHnst. Onepanuu Hax GUHAPHBEIMU oTHOmEeHUAMH. OOpaTHBIE
OTHOLICHHS. KOMIO3uIMs GuHAPHBIX i
2.2, Marpuna OWHapHBEIX oOTHOIIeHMH. CBONCTBA OUHAPHBIX
OTHOIIEHHIA: pebIeKTHBHOCTSD, CUMMETPUYHOCTD,
AHTHCHMMETPUYHOCTD, TPAH3UTHBHOCTb.
2.3. OTHOWIEHHS SKBUBAIEHTHOCTH. KIIaCCH SKBUBAICHTHOCTH 1 ¥X
CBOMCTBa. DakTOpP-MHOXECTBO. CucremMa | pasiuuHBIX
npesicraButenedl. OTHOMIEHHUS MOpPs/IKA. YmopsiioueHHsle , MMHEHHO-
YIOPAIOYCHHBIC ¥ YACTHYHO-YIIOPSA0YCHHEIE MHOKECTRA.

3 Aunrebpa moruku | 3.1.AnreGpa BBICKassBanuil. IloHATHE O BbICKa3eIBaHuy. Onepanun
Hal ~ BBICKasbIBaHHAMH. @opmynsl anreOphl  BHICKA3LIBAHMIL.
PaBHOCHIBEHOCTD B aiireOpe BHICKA3bIBAHMI. Bynesa anre6pa.

3.2.  JlBofictBeHHOCTS B  anreGpe BEICKa3bIBaHmK. [IpuHmum
ABOWCTBEHHOCTH ¥ 3aKOH JBOMCTBEHHOCTH. Hopmanenste dopmer
anreOper  BeickasbiBanuit, JIH® uw KH®. Pasnosxenmue byHKIHi
anredpbI JTOTMKH 110 K mepemenHbM. CJJH® u CKHD.

3.3. Cyneprosunus dyHxuuit anre6ps! soruku. [TonHble cucTeMb]
(ynxumit. TTorstue 6asuca. Monusom dXerankuua,

3.4. 3amKHYyTBIE KJIACCHI (ysxunii.  Jlunedinele|  QyHKImH,




CaMoBOMCTBEHHBIE GbyHKIIH. OyHKmNH, COXPaHSIOIINE
xoHcTanThl 0, 1. Teopema ITocta 0 hyHKIIHOHATEHON IOMHOTE.

3.5. P-K cxemsl 1 cxeMBl U3 QYHKIHOHATLHEIX 3JIEMEHTOB. 3ajaua
CUHTE3a, 3amava anaumsa W 3agada  ynpomenns PKC.

OnnopaspsaHBIH ¥ MHOTOPa3PSAHBIA TBOMUYHLIA CYMMATOp.

ONeMEHTBI
KOMOHHATOPHOTO
aHaynm3a

4.1. Knaccupuxanuss KOMOMHATOPHEIX 3a/lad ¥ XapaKTePHCTHKA KX
OCHOBHBIX THIOB. OCHOBHBIE IpaBmwiia KOMOWHATOPUKH. OCHOBHEIE
KOMOWHATOpDHEIE ~ KOHOQUIYpallWK:  pasMElIeHHd,  COYETaHHs,
riepecTaHoBKHU. PazOuenus. MeTos BKITFOYEHHM U HCKITIOUSHUH,

4.2. bunom HeroToHa, GuHOMHUANBHBIE KO3 GUIHEHTEL, TPEYTONbHHUK
[Tackans. MeToJ BRITIOUEHHIM U UCKIIIOYEHUH,

Teopus rpagos

5.1, OcunoBHble ompeneneHus: rpad, wactuynbil rpad, noarpad.
Crocobrr 3amanus. Crenenm BepmmH. Teopema Ditiiepa o cymme
crenened. Ilyts, mpocTolf myTh, nemb, KOHTYp, HHKJI. CBSA3HOCTB,
CHJIbHAS CBSI3HOCT.. |

5.2. IInmanapuete rpadsr. Teopema o Tom, uro Ks u K33 HemanapHsl.
Teopema  IlonTpsruma-Kyparosckoro — (6e3  IOKa3aTeNbCTBA).
Kpurepuii mnanapaoctu. Packpacka rpada. XpOMaTI/IHeCKOC YUCIIO
rpada. \

5.3. OHiepoBEl M TaMHJIBTOHOBBEI TIpadrl. H606XOIIHMBIG u
JIOCTATOYHEIE YCJIOBUs. 3amada IIOMCKa I“aMI/IJ'IBTOH‘OBa IUKJIa B
rpade. J[BynonbHbIE Tpadbl,

5.4. OctoBel rpada. HauMeHBIIHHA OCTOB. CIBoﬁcma JIEPEBBEB.
JIUCKpETHBIE IKCTPEMANbHLIE 3afadd. AJITOPUTM | HAXOXKIEHHS
MHHAMAQJIGHOIO ~ OCHOBHOTO  JepeBa.  Anroput™m  Jle#ixcrpsl
HAXOXKEHUA [epeBa KpaTdalimmx paccTosHmil. AnroputM Proiina
HaXOXICHHS MAaTPHLBI KpaTYalIux pacCTOSHUM. !

DIIeMEHTEI
TEOPHHU
KOJHMPOBAHUS

6.1. KonmupoBanme kak crmoco6 IpeACTaBICHUS WHPOPMAIHH.
KomupoBanue u jexomupoBanme. AJpaBUTHOE KOJUPOBAHHE.
JlocTaTOUHbIN IpH3HAK B3aHMHOM OIJHO3HAYHOCTH aNi(paBUTHOIO
KOJIMPOBAHUs

6.2.0nTEMaNBEHOE KOAUpOBaHUe. [loMexoycTONYHBOE KOJUPOBAHHE.
KonupoBanue ¢ ucnpasnenueM oimubok. Knaccubukanms omabox.
Bo3M0>XXHOCTE HCIIpaBJICHHS OMIHOO0K

e N

e e Y
N = O

| Copnep:xaHue Ja6opaTopHbIX paGoT

MogzenupoBaHue onepanuy «IepecedeHney I IBYX YUCIIOBBIX MHOMKECTB,

MozenupoBaHye OCHOBHEIX OIEPALMH JIs IBYX YHCIIOBEIX MHOMKECTB.

ITocTpoenne MaTpuUIBl OCMHAPHBIX OTHOIICHUH,

I'eHepalms pasMeIeHHiA.

Brruncnenue q}ﬁcna COYeTaHui,

IlocTpoenue Ta6n1/1u51 HCTHHHOCTH.

[TocTpoenne CJIHCD u CKHO.

Hccenepopanue cucteMbl (pyHKIUN HA TIONHOTY.

Mupumuzanus 6yneBmx ¢byHKIWMi MeToIOM KapT KapHo.

HaxoxneHue o¢ToBa MUHAMAIEHOTO BECa 110 alTOPUTMY HpHMa-KpaCKaJIa.

. Packpacka Bepimun rpada. |
. ABynonbHbIe rpa(bLI

13. HaxoxneHue kpaTuaifiiux MapIIpyToB 1o atroputMy Dopmaa- BeJUlMaHa
14. HaxoxpmeHme KpaTyalux MaplIpyToOB O aroputMy JIeHKCTpEI. |
15. Haxoxnenue >HiepoBa KNI B HEOPHEHTHPOBAHHOM rpade. !
16. TlocTpoenue KOJId, 6JIM3KOI0 K ONTHMaIbHOMY. AJiroputM DaHo.

17. KonupoBanue no Xaphmany.




18. Tloctpoenue Gunapuoro koma I'pes.

Coaepikanye NPaKTHYECKUX 3AHATHIH

1. Omepamyy Hax MHOMKECTBAMH. Huarpammel Oitnepa-Bernna. Ynporuenue BeIpaskeHmit
HaJl MHOX€CTBAaMHM C HCIIOJIb30BAHMEM OCHOBHBIX TOXKIECCTB AJIreOpPBl MHOIKECTB,

2. Onepauyy HaJ HEUETKIMH MHOJKECTBAMU H HX CBOMCTBA. Omnpejienenne paccTosHAR
MEXKIY HEYETKIMH MHOKECTBAMH, |

3. I[eKapTOBo Hp0H3Be,[[eHI/Ie MHOXKECTB. BHHApHBIE OTHOIIEHHS. 3amuch OUHAPHBIX
OTHOIIEHUH ¢ IIOMOIIBIO| CIEIUAIBHON MaTEMATHYECKON CHMBOJIHKY, Clnpe;[eneHHe CBOUCTB
OMHAPHEIX OTHOLICHHH K NX IPHHAMEKHOCTH K CTIEIHATIBHBIM THIIAM GHHAPHBIX OTHOLICHUH,

4. Heuerkve orHOUweHHsS. Omepanuy HAJ HEYETKHMMH OTHOLIEHMSMH. KoMTosuiuu
HEYeTKHX OTHOIICHHH. OupeseneHue CBONCTB HEUETKMX OTHOITCHAN M X anHazmexcHocm K
CIIEIHAIBHBIM HEUETKUM OTHOIIICHUSM. ;

5. IlpaBuia cymmer 1 npousBeeHust. [IpUAIAN BKITFOUEHHS H HCKIIOUEHHS. PasMeIeHus
u nepectanorku. Coueranns. Burom Hriotona. CBoifcTBa GHHOMHATBHBIX Icoa(b(bnuneHTOB

6. Omepaluu Haj BbICKa3bIBaHHIMH. PopMmynsl anrebpnl BICKas3pBaHHiL. Tabmuibl
WCTHHHOCTH.  OKBHBAIEHTHOCTH  GopMmyld.  OCHOBHBIE  OSKBHUBAJEHTHOCTU.  |IpuHIMN
IBOMCTBEHHOCTH. PaBHOCIITBHEIE IIpeobpasoBanus HopMyI. |

7. Tabnuunoe ¥ aHAIUTHYECKOE 3aJaHHe OYJICBBIX (DYHKIHIA. Peaﬂnsauna byHKIINI
(Gopmymamu. HpeI[CTaBJ'I¢}II/Ie ¢yskuit CJJHO u CKH®. Baxueimue 3aMKHY’] BI€ KJIACCHI
GyieBbix (Qynxuuit. [Tomunom Xerankuna, OyHKIMOHANBHAS MOTHOTA. 1IpOBepKa MOIHOTHL
KpuTepuii [TocTa dyHKIHOHATEHO IOIHOTEL

9. OcnoBuble monstust Teopuu rpadoB. Tumsr rpados. Ilomrpadet. Marpudnoe
npencrasienne rpados.i  Onepamunm Hax rpadgamu.  IlocTpoenue rpagOBBIX MOJEIEH
JIEKTPUYECKUX U KOMMYTALlUOHHBIX CXEM.

10. Metpuueckue XapaxrepucTHKH rpada. OmnpemereHue LEHTpa, pamzlyca JaaMmerpa,
MezaHbl rpada. Penenne MEHIMAKCHBIX 33149 Pa3MEIICHHS. :

11. JIOCTHKHMOCTE ¥ CBSI3HOCTb. OmpeneneHue KOMIIOHEHT CBS3HOCTH | HeoprpadoB u
CHJIBHBIX KOMIIOHEHT 0prpadoB. |

12. [JlepeBbsa:  OCHOBHEIE mOHATHA.  [locTpoeHME OCTOBHBIX JepeBheB rpada c
HCIIOJIE30BAHMEM IIOMCKA B ImyOuHy U mmpuny, AjroputMsl Kpackana u HpHMa HOCTPOEHHUS
KpaT4aflllero ocToBa B3BEUICHHOro rpada. 3amauu OmIpeneieHUs KparTdaflidX OCTOBOB B
TOTOJIOTMYECKOM IIPOEKTHPOBAHUHY.

13. TlocTpoenne MaTpuIl hyHAaAMEHTATHHEIX IUKIIOB H Paspe3oB rpada..

14. O6xoxbl rpa(b?. Omnpenenenue SHIEPOBBIX U TaMUJILTOHOBBIX LUKIOB Tpada i
HCIIOJIb30BaHKME JAaHHBIX [3aad B IIPWIOKECHUAX. PeleHue 3agaddl KOMMHBOSDKEpA W €rO0
[IPUKIAAHOE 3HAUCHUE. |

15. Anroput™mel pacxpacm rpada. Permenne mpukiaHpIX 3a7a4, CBOIAIINXCH K 3a/1a4e O
packpacke. ‘

16. Ompenenenue kpardaiimmx myteit B rpagax. Pemrenwe 3amauy  Ha chonbsoBaHHe
anroputMmoB Jlefiketpsl, @opna u Piroiina. |

17. Anroput™ @opa-Pajikepcona oIpeieIeHns MaKCHMAaTBHOTO 1I0TOKA B TPAHCIOPTHOM
CETH. !

18. OnrtumansHoe xoxuposaume. IloMexoycToifumBoe KoAMpOBAHUE. Iqo,Z[I/IpOBaHI/Ie c
ucnpasieHneM omuook. Kiiaccudukarus onmmoboxk.

5. OBPA3OBATEJ/BLHBIE TEXHOJIOT'A

IIpn npoBeneHUM |JEKUUOHHBIX 3AHATHH TNPHUMCHSIETCS Kffaccriqécmﬁ TOJIXOT
NPENOJHEeCEHHs y4eOHOro |MaTepuaia, IPEAIoJaralomui mpostIeMHyI0 ﬂOCIaHOBKy 33184 U
EePEX0Jl K paCCMOTPEHHIO METOI0B UX PEIICHHS. ‘

Pexomenoyemcs: I/IC];/ﬁOJIBSOBaHI/Ie MYJIBTHMEIUWHBIX IPE3eHTalHi 110 p;my TEM BO BpeM:

\
JIEKITUH, l—IpGBCHTaHI/ISI HOSBOHHCT XOpoHIo MUIFIOCTPHPOBATE JICKIWK), JASMOHCTPHPOBATH



|
noBeleHue (QYHKITHH, BI/IjayaJn/BI/IpOBaTL METOJ] IOCTPOCHHUSA IOBEPXHOCTEH U T.1. B Teuenme
JEKIMH IIpero/iaBaTenb |IOCTOSHHO BEICT JHANOr CO CTYACHTAMH, 3ajlaBas M OTBEYas Ha
BOIIPOCEL. |

Ilpu nposejgenun 1a6opaTOPHOro MPAKTHKYMA HEOGXOIMNMO Co31ath YCINOBHA UL
MaKCHMAJILHO — CaMOCTOATENBHOTO  BBINONHEHWsS JabopaTopHeix paGor. 'Tlostomy npm
IIPOBEECHAH 1a00pPaTOPHOI'0 3aHATHA MPEHOAABATENO PEKOMEHIYETCSL: |

1. ITpoBectr skcmpecc-onpoc (YCTHO MM B TECTOBOM (hopMme) IO ieopeTHchKOMy
MaTepuaiy, HeOOXOIUMOMY ISl BBIIOTHEHHS paboTHI (C OLIEHKOM). ;

2. IlpoBeputh rmaHm BBIIIOJIHEHUS JIAOOPATOPHBIX paboT, nomomBneHHmH CTYJICHTOM
noMa (¢ OIeHKOI). w

3. Oueants pa60Ty CTyZeHTa B JIa0OpaTOPUM U IOTYUCHHEIE UM JAHHbIE (OHeHB a).

4. TIpoBepuTh U BEICTABATE OLEHKY 34 OTUET.

JIroGas  ;maGoparopHas paboTa JOJDKHA BKIIOYATH  [IIyOOKYH) caMOCTosITenLHon
pOpaboTKy TEOPETHYECKOrO MaTepHaia, H3ydeHHe METOJAMK MPOBENEHUS W IIAHHMPOBAHFE
OKCIICPUMEHTA, OCBOCHHE H3MEPHMTENBHBIX  CPEJICTB, O0OpaGoTKY ¥  HHTEPIPETALHEO
OKCICPUMEHTANBHEIX JauueX. [Ipu sToM dYacTe paboT MOXKET HE HOCHTH 0093aTenbHbIH
XapaKTep, a BBIIOJHATHCS B paMKaX CaMOCTOSTENBHON paGoTel mo Kypcy. B psanx paGor
[EeNeco00pasHo  BKJIOYATH — Pasiensl € JONONHWUTENBHBIME — JEMEHTAMH  HAyYHBIX
WCCIICIOBAHMH,  KOTOphIE  NOTPeOGYIOT  yriiyOIeHHOM caMOCTo;ITeﬂbHOﬁ npopaboTKH
TEOPETUYECKOr0 MATEpHAIA.

[Ipu opraHU3aANMH BHEAYMTOPHOIH CAMOCTOSTEbHOI PaBoThI 10 AAHHOMN AUCLHIUIMHE
IIPENOIABATENIO PEKOMEHIYETCS UCIIOIb30BATh CICAYIONUE €€ HOPMBI: |

® IOJATOTOBKA M HanucaHue pedeparoB, TOKIAI0B, OYECPKOB U JAPYIUX HI/IGBMGHHBIX pabor
Ha 3a/IaHHBIC TEMBI, ‘

® [OJrOTOBKA MyJIFTUMEIUNHBIX IPE3CHTAIIN;

* BBIIOJIHEHWE JIOMAIIHEX 32[aHHH Pa3sHOOGPA3HOTO xapakrepa. JT0 - pellicHHe 3a1ad,;
nox0op U W3ydeHHE JUTEPATYPHBIX HCTOYHHUKOB; MOAGOP MILTIOCTPATHBHOIO u OIICATENBHOTO
MaTepuaia Imo OTAEIBLHEIM pasjiesiaM Kypea B cetu VHTepHeT;

® BLIIOJHCHUE HHAWBHUAYAIBHBIX 33JIaHUM, HAlpaBICHHBIX HA DPA3BHTHE y CTYAEHTOB
CaMOCTOATENLHOCTH M MHMIIMATHBEL. VIHAWBHAyaNbHOE 3aJ([aHHE MOXKET MOMy4aTh KaK KaXK BT
CTYZIEHT, TaK M 9acTh CTY/ICHTOB I'PYIIIIBL; |

IIOJrOTOBKA JOKJIA0B UCCIIEOBATENILCKOIO XapaKTepa Iyl BRICTYIICHAS Ha HAy4HOM
CTYyJCHUYECKO} KOH(pEepEHIINY,

\
6. OIIEHOYHBIE CPEJCTBA IJISI TEKYIIIETO KOH”@“POJIH
YCIIEBAEMOCTH, NIPOMEXYTOYHOUN ATTECTAIIMHU IO UTOT'AM OCBOEHMSI
JAUCHUIUIMHBI 1 YYHEFHO-METOJAUYECKOE OBECITEYEHUFE
CAMOCTOHTEJIBHOFI PABOTHBI CTYAEHTOB ‘
cemectp 1: ;
a) NpuMepHBIe 3ana1ms1/nunpocm K 329€Ty B pAMKAX HepPeaTTeCTALHH! |
1. Onpenenenne | diinepoBa IWKNa, oiinepoBa rpada. Teopema | Ditnepa  mns
OpHUEHTUPOBAHHOTO rpa(bog (6e3 mokazarenscrBa).
2. Ouucanue peKypCHBHOTO aIrOPHTMA IOCTPOEHHs dINIepoBa UK. |
3. Omnucanne anropurma JIeHKCTPEI HAXOXKIEHHS MHHHMAIBHOTO nyTﬁ MEXIY IBYMsI
IPOU3BOJIBHBIMH BEPIIMHAMH B HAIPYKEHHOM OPHEHTHPOBAHHOM Ipade. |
4. Onucaame anroputmMa ®opma — BennMana HaXoxIeHHs MI/IHI/IMaJ;UBHOI‘O IyTH B
B3BELICHHOM OPHEHTHPOBANHOM rpade. |
5. Omnpenenenne OPMEHTHPOBAHHOTO JIEPeBa, jeca. UTO Ha3hIBAETCH OCTOBHBIM JEPEBOM
OPHEHTHPOBAHHOTO CBSIBHO]“O rpaga.

6. Oupenenenus ‘KOpHﬂ MOTOMKa BEpINMHEBL, IIpeAKa BEPIIMHBI, JUCTa, KycTa
OpPHEHTHPOBAaHHOTO JEPEBa.



7. Ompenmenenue  BBICOTHI  OPHEHTHPOBAHHOIO  JEpeRa, rnyi:'mmﬂi BEPUIMHEI  V
OPHCHTUPOBAHHOTO JIEPEBa, BEICOTHI BEPIIUHEL OPHEHTHPOBAHHOTO [AEPEBA V, YPOBHS BEPIIMHEI
OPHEHTUPOBAHHOIO JIePEBa V. ‘

8. Kakoe opueHTHpOBaHHOe JEPEBO HA3KLIBAETCA OMHAPHBIM. Kakoe OunapHoe
OPHEHTHPOBAHHOS [IEPEBO HA3bIBACTCSA MOJTHBIM. |

9. Onncanne anroputma Kpackaia mocTpoeH#s MEHEMATEHOTO OCTOBHOTO IEPCEA.

10. Yro HaseiBaeTcs mMKIOMATHYECKHM unciIoM rpada G.  Uemy paBHO KOJHYECTBO
bysnamenTaneHbX UKIOB rpada G(V, E) npu mo6oM GUKCHPOBAHHOM OCTOBHOM nepese T =
V. E). |
0) nmpaMepHEIe 3a)aRHUsI/BOIPOCHI A5 CAMOCTOATENLHOM PaGOTHI CTYACHTA:

l1. Ompenenenue | sfinepoBa ImuKIa, oiiiepoBa rpada. Teopema Ditmepa s
OPHEHTHPOBAHHOTO rpados (0e3 IoKa3aTebCeTRa).

12. Onucanune pekypCHBHOTO airopHTMa IOCTPOEHHS 3HIepoBa UK.

13. Omucanme anroputva JIeHKCTpBl HAXOXKAEHHS MHUHAMAILHOTO IyTH MEXIY ABYMS
IPOU3BOJIHBIMHU BepHIHHaMH B HAarPy:KCHHOM OPHEHTHPOBAHHOM Ipade.

14. Onncanne anropHTMa Qopna — benmMana HaxoXIeHus MHHMMAJIBHOTO IYTH B
B3BELICHHOM OPUEHTHPOBANHOM Ipade. ;

15. Ompenenenre OpHEHTHPOBAHHOTO JEPeBa, jeca. UTo HA3EIBAETCA OCTOBHBIM JEPEBOM
OpPHEHTHPOBAHHOIO CBI3HOI'O rpada.

16. Ompenenenns | KOpHA, IOTOMKA BEpIIMHEL, MpEJKa BCpIIHHEL - HMCTa, KycTa
OPHEHTHPOBAHHOTO JICPERA. \

17. Ompenenenne  BLICOTBI  OPUEHTHPOBAHHOTO  JiepeBa, TUIyOMHBI  BEPIIMHBEI v
OPMEHTHPOBAHHOTO JIEPEeBA, BBICOTHI BEPUIMHLI OPHEHTUPOBAHHOTO JEPEBA V, YPOBHS BEPLINHEI
OPHEHTHPOBAHHOTO JIEPEEA V.

18. Kakoe OpHEHTHPOBAHHOE [JEPEBO HA3BIBAETCS OMHAPHBIM. Kaf‘coe OuHapHOe
OPHEHTUPOBAHHOE AEPEBO HA3BIBACTCS IOJHBIM. ‘

19. Onucanue dJ'IFOpH rMa Kpackaiia oCcTpoeHHs MUHHMAJILHOTO OC’IOBHOI‘O IepeBa.

20. Yro Ha3kBaeTCs LUKIOMATHYeCKuM uncioM rpapa G, Uemy paBgo KOJIUYECTBO
(GyHIaMeHTAIBHBIX IH/IKJIOB rpada G(V, E) npu mobom QUKCHPOBAHHOM OCTOBHOM aepese I =

V. E).

cemecTp 4:

a) BONPOCHI PeTHHI-KOHTP0JIsI:

Ha peifTHHr-KOHTPOJTL CTyAE€HTaM IPEe/IaraloTest 3a1aud 110 IpoiaeHHbIM TeMaM. Bapuants
3aaHuH: |

peiTHHr-KOHTpOoJE N 1

1. Jlamw MHOKECTBA A= {1,3,5,7} u B={2,3,4,7,8}. Haiitu
AUB, ANB, A\B, B\ 4, AAB

2. Jns MHO)KGCTBaf B 3amanus 1 HalfTH Bce ero oJIMHOMKECTBA.
3. [loxasarb paBeHCTBa:
(A/_\B)AC' = AA(BAC) (AN(BNC)=(4A\B)u(4\(C)
Hapucorats mrarpaMMe! BeeHHA, HHTEPIPETUPYIONIHE I0Ka3aHHEIE| PABEHCTBA.

4. Mmeercs matepus 5 pasiIuYHbIX IBETOB. CKOJIBKO Pa3IHUHEIX Tp{;XI‘IOJ’IbCHHX ¢naros
MOXHO cO371aTh ?

5. Wmeercs 12 pazimmansix auckeT. CKONBKO CIIOCOG0B 3aIOHEHHS KOPOOKH IS TUCKET
¢ 6-10 OTCEKAaMH, ECJIM B KOPOOKY MBI YKIIaIBIBAaeM a) 6 AHCKET U3 NMEIOIIIXCS, 6) 4 mECKeThI U3
UMEIOMUXCs 7 (PACTIONIOKEHIE TUCKET B KOPOOKE CYIECTBEHHO).

6. Jlans muOXKECTBa A= {2,3,4,6} n B={1,2,4,7,8}. Haiitu
AUB, ANB, A\B, B\ 4, AAB

7. Jlns MHOXeCTBa B 331aHUS 6 HATH BCE €r0 II0MHOKECTBA.
8. Jloxasars paBeHcTBa:



(Ar“\B)Aj(AmC) = Am(BAC), A\(A\B)=ANB_
HapucoBars JjuarpaMMe! BeeHHa, HHTEPIPETHPYIONIHE J0KA3AHHEIE PABEHCTBA.

peHTH}lF-KOIlTpOJIL Ne 2

9. VmeeTcs S pasMvHBIX IIHCEM, 8 PasIMYHBIX KOHBEPTOB U 6 pa3anme MAapoK.
CKoJIbKO BapUaHTOB 3aIIaKOBKH ITHCEM 0 OLHOMY B KOHBEPT, IIPOMApKUPOBAHHEIM OTHOMN 13
MMEFOINUXCS MAPOK? |

10. Mmeercs 16 pa3nu4gHbIX JUCKOB ¢ HHpOpMAanuel 1 60kc ¢ §-10 orcekamu. CKOITBKO
c110c000B HanonHeHHs 60kca a) 8-10 IMCKaMH U3 UMEIOIIUXCs, 0) 5-10 JUCKAMH U3 UMEIONIHXCS?
(pacronoxxeHue TUCKOB B GOKCE CYITIECTBEHHO). !

11, . Haittu o6nacts onpezenenus, obnacts snavennis, R, R.R, R.R™, R"\.R mus
oTHowmenust R={<x, y>| x, y € D u x+y <0}, rne D — MHOKeCTBO NEHCTBHTENBHBIX YHCET.

12. 6. Haittu obnacts ompenenenus, o6nacts 3gavenuit, R, R.R, R. R, R"' R as
otHomeHHs R={<x, y>| x| y € [-n/2, n/2] u y > sin x}.

13. 7. Jloxasats, ‘—ITO IS TFOOBIX 6I/IHapHBIX OTHOIIIEHUH

(RIURZ)I_Rl UR;!

14, 8. JTokasaTk, 910 eciu OTHOLICHHS R1 i Rz pediekcuBHEL, TO pehiieKCHBHEI 1
OTHOUICHUS: 1
RiUR2, RINRy, Ri, Ri-R2

15. 9. Ha muoxkectax N u NxN onpenenum R cnenyromum o6pasoM: <a,b> € Ry <
(a-b) nemurest Ha m (m>0). Jloxazars, 4ro Ry ABIIAETCS OTHOIICHHEM SKBHBAICHTHOCTH.

16. 10. 13 ropona A B ropoxn B Bener 5 mopor, a u3 ropona B B ropos C — A JIOpOTH.
CkonbKo myTeit mpoxosimx yepes B, seger n3 A B C? ‘

PEHTHMHI-KOHTPOJIL Ne 3 |

17. 11. B 6ubnanotexe 5 y4eGHUKOB FEOMETPHH, 7 — TPUTOHOMETPHH, 4- azu"e6pr>1
CKOJIBKO TOJIHBIX KOMILIEKTOB y4eOHHKOB MOKHO cOCcTaBUTE? (Bee sK3eMIIIsSIphI IcUuTarOTCS
Pa3INYHBIMH). : !

18. 12. CKombKO c110c060B paznosxuTh 10 OAMHAKOBBEIX MOHET 1O JIBYM KaIbMaHaM’)

19. 13. Cxonbko crioco0oB pasoxkuTh 10 0MHAKOBEIX MOHET II0 TPEM KapMaHaM Tak,
4TOOBI HU OZIMH U3 KapMaHOB He OBLT IIyCTEIM?

20. Iloctponte CKH® ¢dynxumm, 3amannoit hopmynoi
J(xp,2) = ((Fy = 2)/(7x)) > (y D 2).

21. ITloctpouts CAH® ¢yHKINMH, 381aHHON CTOIOOM 3HAYEHUIT
f(x,»,2) =(11,0,1,0,0,1,0).

22, Tloctpowrs monunom XKerankuua juist Gysxuuy us . 20

23. Ilo mcxoHOM MaTpuIie CMEXHOCTH M IIOCTPOUTD YEPTEXK rpada, COCTaBUTh
MaTpUIly HHIUICHTHOCTH, H u cimcox pebep.

[0 1 -1 001
-1 0 1 100
gl L L0 0o
0 -1 0 0 1
0 0 -1 -1 10
-1 0 0 1 0 0

0) IK3aMeHaAUMOHHBIE BOMPOCHI 110 AHCIHILIHHE:

. Omnpenenenus MHOKECTBa, ITycToro Muoxkecta, KpanTtopsl IloaMHoxkecTBa. CHOCOGEI
3a[laHUs] MHOYKECTB.

2. Koneunsle u 6ecKoHEUHBIE MHOXKeCTBA. MOIIHOCTD MHOKECTRA.,

3. Omepanun Hag MaoKecTBaMu. Juarpamms! BeHHa.



4. JlexapToBO MPOU3BECHHE MHOXKECTB, JEKAPTOB KBAAPAT IPOU3BOILHOI0 MHOKECTBA.
IlpuBect mpuMepsl. 3anucare (GOPMYJBL, BHIPAXKAIOIIHE YKCIIO 9JJIEMEHTOB IEKApPTOBA
IIPOU3BEAEHHS U JEKAPTOBA KBaIpara.

5. Tlonarwe 06 oToOpaxennu. OGpasel ¥ NpooOpassl U MX cBOMCTBA. ()CHOBHBIC THIIBI
oroOpaxenuit. Kommosunps oTobpakeHuit. ACCOIMATHBHOCTD komnosuiuy. Kommnosums
ONHOTHOHEIX OTOOpaxkeHHH., OOpPaTUMOCTE ¥  OJHOCTOPOHHSIS 06p1THMO¢1‘L Kpurepun
00paTUMOCTH ¥ OJHOCTOPOHHEH 00paTUMOCTH. w

6. MamuoroMecTHbIe OTHOIICHNS, ByIeBbl onepanuy HaJl OTHOIIEHHSIMH. ByneBa anrebpa
OTHOILLECHUI. ByeBBI MATPHULLI X OTHOLICHAS HA KOHEYHBIX MHOXKECTBAX. |

7. bunmaprHble otHomeHus. CBOHCTBa OWHAPHBIX OTHOIICHHUIA: ¢(pneKCHBHOCTL
CHMMETPHYHOCTD, AHTUCUMMETPUYHOCTD, TPAH3UTUBHOCTD.

8. OTHOmEHHA SKBHBAIEHTHOCTH. KJacCH SKBHBAICHTHOCTH M MX CBOHCTBA. PakTop-
MHOXECTBO. OTHOIIEHHS NOpsijiKa. YIIOPSIOYCHHbIE, J'II/IHGI‘/’IHO-}’HO])H}IO‘*IGHHB;IG U YaCTUYHO-
YIOPSAAOUYEHHBIE MHOMKESCTBA.

9. BeickaspiBaHus ¥ OLE€PAlMHU HaJ HUMH. TaGIuIa HCTHHHOCTH.

10. Dopmynsl aﬂrcf )PBI  BBICKa3blBaHuM. PasHOCHMIbHOCTH (opmys. Teopema o
PaBHOCUJIBHOMH TOJ/ICTAHOBKE.

11. PaBHOCHIIBEHBIC! I[]3606pa30BaHI/I$I bopmyi. OCHOBHBIC PaBHOCHIBLHOCTH.

12. JlemMma o qucne CJIOB JUIMHBI M B an¢aBuTe U3 r OyKB.

13. Panr Q)opMyJILI, PasHocUmBHOCTE GopMyT 1 OyIeBbIX HopMyI (TeopeMa).

14, JIBOMCTBEHHOCTH B anreOpe JIOTHKY. 3aKOH IBOHCTBEHHOCTH (TeopeMa).

15, OOmwmit MpUHLHUI ABOHCTBEHHOCTH (TeopeMa).

16. Ilpuanun aBoiicTBeHHOCTH JUIst OyieBEIX GhopMmyt (Teopema).

17. ®ynkumu anrebper joruxu. 3amanue Qyukumu ¢Gopmynod, HopmanbHble
(pOPMEL. AJITOPHTMBI TOCTPOCHHS COBEPIICHHBIX HOPMAILHEIX HOPM.

18. Teopema o pasnoxennu GYHKIUY anreOpsl JTOTHKH 10 IIEPEMEHHBIM.,

19. Teopema o coBepieHHON MU3BIOHKTHBHON HOPMAIBHOM Gopme 1 COBepmeHHOH
KOHBIOHKTHBHON HOpMaIbHOM dopMe. ‘

20. TTonusie cucremsr Qynkuwid. [lpumepsr mommerx cuerem  ¢yhkimit (c
JIOKa3aTeICTBOM MOJIHOTEI).

21. 3aMKHYTBIE KIAcCHl QYHKIMH anreOpE IOTHKH.

22. Knaccel QyHKIMH, COXPaHSIOMHUX HOJIb U CAUHUIY. TE€OPEMBI 0 3aMKHYTOCTH
kiaccoB Po u P1. Teopema o ¢yakumu He coxpansiomeil Hoibs. Teopema o GpyHKIME, He
COXPAHSIOIIEN SIUHNLLY. |

23. Kmacc camozBoiicTBeHHBIX (yHKImit. Teopema o BaLMKHyTOCTI/I KJIacca S.
Teopema o HECAMO/IBOHCTBEHHOMH byHKIUy.

24. Knacc MOHOTOHHBIX (yHKumi. TeopeMa 0 3aMKHYTOCTH Kiacc M TeopeMa 0
HEMOHOTOHHOH (pyHKLIHU.

25. Ionunom XKerankuna. Teopema o npencrapieHny QYHKIHM B BHJIE HOJMHOMA
Keramkuna. ‘

26. Knacc numeiinbix ¢ynknmif. Teopema o 3amkuyroctd kmace L. Teopema o
HeTHHeHHOH GpyHKDmH. | ‘

27. Teopema HOCTa 0 GYHKIMOHAIBHOM MOJIHOTE alre6phl JIOTHKH. | |

28. IlepecTaHOBKH 1 I/I noacraHoBkd. PopMyiia A BEIYUCICHHS YHCIIA Hepe(‘TaHOBOK.

29. Pasmemenus. DopMyina I/ BBIYHCIEHUS YUCIIa PA3MEIEHIH.

30. Coueranus. ®opmya Jist BRIYUCICHIS YMCIIA COUCTAHUH.

31. PasOuenwms. Qopmyia I BEIYHACICHUS YHCa pa3sOueHuit, |

32. Meron BKJIIOIIehHﬁ U HCKJIIOUEHUH. i

33. Onpenenenns rpadoB, WX MpeACTaBIEHH, MaTpHUIbl CMEXHOCTH H 1705000591 (30105058
H3zomopduzm rpados. !

34. Tlpocreiimme Tumsl rpados: MOJNHEBE, ABYAONBHEIE, peryispHble ¥ ap.Omeparun
00BEIVHEHNS, COSITHEHNS], TOMOTHEHHUSL. |



35 . MapmipyTsl, Iiefiu, MPOCTHIS e, NUK/IbL. CBI3HOCTH rpada.

36. Teopema o uncne pebep B rpade U ee CleICTBHE.

37. Ditnepossl rpadel. JleMMa o CyLIeCTBOBaHUM IIUKJIA B Tpade.

38. Teopema 0 HeOOXOIMMBIX ¥ JOCTATOYHBIX YCIOBHSAXK Ipada OBITh DHICPOBEIM.

39. IlocTpoenne iniepora nukia (anroputM duepu).

40. Oprpadsr. Opmapiipytsl , opiend, opuukisl, Csasdocts oprpados. Teopema s
SUNEPOBBIX OPrpadoB.

41. l'amunbronoBel rpader. Teopema Jlupaxa.

42. IlepeBps u ux cBoicTBa. OCTOBHOE AEPEBO, IUKITUICCKUN paHT rpada.

43. Pasziensioniee MHOIKECTBO, pa3pes, MocT. Anroput™ Kpackana.

44, Tlnockue u nnanapueie rpadel. ['omeomopduocts rpados. TeopeMsl o He06xonHme H
JOCTaTOYHBIX YCIOBUAX IIAHAPHOCTH IpadoB. i

45. Teopema >Hnepa O COOTHOIICHMH Yucjia rpaHed, pebep u BepmHH B rpage. Ee
0000LIeHre Ha HECBI3HBIE IPadEL.

46. TeopeMb 0 CBOMCTBAX INTaHApHEIX IpadoB: uncie pedep, CTEIeHH BEPIINH,

47. Packpacka BepminH B rpade. Xpomarnyeckoe ducio. Packpacka IIPOCTEHIIINX THIIOB
rpaos.

48. Teopema 0 packpacke npousBoiapHOro rpada. Teopema o packpacke ILUIAHAPHOTO
rpada.

49. HaxoxneHue XpoMaTHYeckoro 4uciia i MPou3BOJIBHOTO rpada.

50. Anroput™ Helkcrpol.

51. Ompenenernne nmoroka B cet. IIpocroe ceueHue W BeNWYHHA €ro moToka. Teopema
@oppa, Dankepcona.

52. ANTopuTM HaX0K/IeHUS MaKCUMAIBHOT'O IIOTOKA B CETH.

53. AndasutHoe KoupoBaHue. OJHO3HAYHOCTD KOJMUPOBAHUS.

54. CpotictBo npedukca. Teopema.

55. HeTpI/IBI/IaJ'IbHOC pa3joJKEeHHEe KOJOB B CXEME KOJIUPOBAHUSL. AnropnrM IIPOBEPKU
KOJMPOBAaHMS Ha OJTHOZHAYHOCTE.

56. HepaBencTBo Makmuana. Teopema.

57. TeopeMa O CyIIECTBOBAHMM B3aMMHO OJHO3HAYHOTO KOJMPOBAHUS, 006JIaArOIIEro
cBOliCTBOM mpeukca. |

58. [TousATHE O KOAAX C MUHUMAJILHON U3GEITOYHOCTEIO,

59. lepeBo B3aUMHO OJIHO3HAYHOTO KOAHPOBAHKS ¥ OMEPAIIMH HA HEM.

60. HacpleHHOe U MPHBEASHAOE KOJOBHIC ACPEBBS.

61. AropuT™ 10CTPOEHUS KOJa ¢ MUHUMAIbHOM H30BITOUHOCTEIO.

B) BOIIPOCHI /ISl CAMOCTOATEIbHOI padoThI:

1. Cnocober 3aJaHHs MHOXECTB.

2. OcHOBHBIE onepam«m Haj MHOXecTBaMHu. Jlmarpammsl SHJIepa-BeHHa CsoiicTa
onepauui Hag MHOKECTBAMHU. i

3. Ilomsarme pa3bueHus U DOKPHITUS MHOXKECTRA. 1

4. OmpeneneHne IPSIMOTO IPOU3BEACHUS MHOXECTB. BLIYMCIEHHE MOIIHOCTH MPAMOIO
IPOM3BEACHHS KOHEUHBIX MHOYKECTB. MOIHOCTH KOTOPBIX H3BECTHEL. |

5. Ilomarue OuHapHOro oOTHOWICHMS. I[lpuMepsl OGUHAPHBIX OTHOIICHHUM. AJIrOPUTM
IOCTPOEHUS] MATPHIIBI OTHOIIEHUS |

6. Kaxue oTHOImEHHS Ha3hIBAOT pe(ICKCHBHRIMHU, CAMMETPHYHBIME 1 TPaH3UTUBHBIMH.
Oco0eHHOCTH MaTpHLIbl OTHOIIECHUH VIS TAKUX OTHOIICHHIA.

7. llonsaTre OTHOLICHHS SKBUBAJICHTHOCTH. [IpHMepbl OTHOIICHMH 9KBHBATEHTHOCTH.
Yro HasbIBaeTCA KJIaCCOM OKBHBAJICHTHOCTH, CHCTEMOH KJIacCOB 3KBHBaJEHTHOCTH. CBOWCTBA
KJIacCOB SKBI/IBaJIeHTHOCTI/I

8. Ilonarue oTHOmEHMS OpAaKa. [IpAMepbI OTHOIIICHIH MOpsAKA.

9. IlonsaTHe 3aMBIKAHHS OTHOLICHWS. AJTOPUTM TPAH3UTHBHOTO 3aMBIKAHUS (AJITOPHTM
Yopmranna).



21. [lonsrre anreGpet norukm, (yHkuum anreGpsl Joruku, [lpasuima mocTpoeHus
Ta0JIMIBI HCTUHHOCTH H KapThl KapHo.

22. Tlonstue GOpMyIIBl aIreOpsl JIOTHKE. YHApHBIE W GUHAPHBIE NOTHYECKHE ONEeparHH.
IIpropuTeT JIOrHYecKuX OIeparuii.

23. Ilonarue snemexrrapﬂoﬁ MU3BIOHKIMHE (KOHBIOHKIMH) (POPMYJI, AU3IBLIOHKTHBHOH U
KOHBIOHKTHBHON HOPMAIILHOH (hopmoli.

24. Tlousrue CI[HCD (CKH®). Teopema o cyuiectsosanuu CJJHO (éKHdﬁ)

25. ANTOpUTMEL nompoenm CAH® (CKH®) o Tabnuiie HCTUHHOCTH,

26. AnropuTMEI IOTydeHust cokpamennoit JJHD (KH®D) mo kapre Kapno.

27. Ornpenenenve rpada, CMeXHBIX pebep, CMEKHBIX BepiiuH. UTo 03HAYAET BHIpaXKECHHE
“pebpo MHOHU/IEHTHO BEpIIAHAM~?

28. Ompenenenne | OPHEHTHUPOBAHHOTO, HEOPHEHTHPOBAHHOTO, dMemaHHoro rpada.
Kanonnyeckoe mpescrapi¢HIe HEOPHEHTHPOBAHHOTO rpada (HapHcoBaTh hpan;p)

29. llomsTue: mycroro rpada, Hymb-rpada, TPHBHAIBHOTO rpa(ba‘ rpada ¢ meriaMwy,
MynsTHTpada, npocToro rpada, GeckoHewrnoro rpada (IpUBEAUTE anMf*pLI KXJIOro B BUIE
Juarpamm).

30. 7‘{To HasblBanT J'IOKEUIBHOI/I CTCMIEHBIO BEPIUMHEI Tpada. HOHﬂTHqc IIOJIy CTENICHU
HeXo/1a” | “HOJNYCTeNeHb BaX0/1a” JULst OpPHMEHTHPOBAHHOTO Tpada. HOHSITI/IC\CBHS}‘tOI‘O rpada.

31. Ilepeunciute BO3MOXHBIE cIOcO0B! 3amanus Tpador. Kak (bopanyIOTcx MaTpuila
MHIUACHIMH, MaTPHULA CMEKHOCTH JJIsI HEOPUSHTUPOBAHHOTO H OpHeHTHpOBaHHOTO rpagos.

32. Kakue rpads!l Ha3plBaioT u3oMopdHbIME. [IpuBecTH anropI/ITM\ cpaBHeHI/IsI rpadoB,
IPEe/ICTABICHHBIX MAaTPULIAMY CMEKHOCTH, Ha IIPEIMET BBIABICHUS HX HBOMOp(bHOCTH

33. Ilytu noporn B HEOPHEHTHPOBAHHOM (OPHEHTHPOBAHHOM) l‘pa(be OIIpECIICHHE
MapiipyTa, JUIHHL! MaplIpyTa, MapIpyTa UKIIMYeCKOro, LeTH, IPOCTOH LemH, [IMKNA, TPOCTOro
IHKJIA. f !

34. Yro mommmaercst mox ob6xomoM rpada. Onucanme anropHTMa 06X0;:[a rpada B
r1yOuny.

35. Ompenenenue CBA3HOTO HEOPHEHTUPOBAHHEL rpada. Uro Hasbli;aercg KOMITOHEHTOH
CBA3HOCTH HEOPHEHTHPOBAHHOIO rpada. | |

36. Ompenernenye CHUIBHO CBSI3HOTO U OJHOCTOPOHHE CBSI3HOTO OpI/IeHTI/IpOBaHHOFO rpada.
KoMITOHEHTBI CHITBHOM CBA3HOCTH H OXHOCTOPOHHEH CBA3HOCTH Tpada.

37. Uro ecTb OTHOIIEHHE JOCTHXKEMOCTH 3aJiaHHOE Ha rpade. CBOHOTBa OTHOILIEHUSA
AOCTHXXUMOCTH UL HEOPUEHTHPOBAHHOTO M OPHEHTHPOBAHHOTO rpad)oB. ; {

38. Ilonsrume OTHOIICHNS JOCTIKAMOCTH Ha MHOECTBE KOMITOHEHT CHIIBHON CBA3HOCTH.

39. 3apanme ManHLIbI CBABHOCTH JUII HEOPHEHTHPOBAHHOIO rpaﬁoa MaTPHILEI
OIHOCTOPOHHEH CBSI3HOCTH Ul OPHEHTHPOBAHHOTO rpaa, MATPUIIBI CHIIBHOMN ‘CBSISHOCTI/I s
OPHEHTHUPOBAHHOTO rpa(pa‘ ‘

40. Merpudeckme . XapaKTepHCTHKH rpadoB:  ONpeleleHue paCCTOﬂHI/ISI MEXTY

BEPIIMHAME V; U V; B CBA3HOM Ipade, JuaMerpa CBI3HOro rpada, SKCICHTPHCHTETA BEPLIHBL V

B CBA3HOM rpade, paguyca rpada, HeHTPAILHON BEpPIINHEL b

41. Ilonsrme Touxu counenenus, Mocta i 61oka. Korma Bepuuny rpada MOXHO CUHTATH
TouKol cowtenenus. Kaxoe pebpo cumraercs MoctoM. Kakoif rpad assercs 6HOKOM

42, Yro Ha3£IBaeT05I BEPIIMHHOA U pebepHOH CBI3HOCTRIO Ipada. :

43. Onpesenerme oiimeposa IuKna, >Siimeposa  rpada. Teopema i Oiinepa  mns
HCOPUEHTHPOBAHHOI'0 M OPHEHTHPOBAHHOTO I'paoB (63 I0KA3aTENHLCTRA).

44. Omnmcanue peKypCHBHOIO aITOPHTMA [IOCTPOSHMUS SHIIepoBa IIHKIIA. &

45. Omucanue anroputma JIeHKCTPEI HAXOXKICHHS MUHUMAIBLHOTO ILyTH  MEXNY ABYMS
NPOU3BOJILHBIMH BEPIIHHAMM B HATPY>KEHHOM OPHEHTHPOBAHHOM I'pade. |

46. Onucanue amroputva Qopra — bennvana maxoxzgens MI/IHI/IMEIJIBHOFO IyTu B
B3BEUICHHOM OPUEHTHUPOBAHHOM rpade.

47. OnpeneneHue HEOPHEHTHPOBAHHOTO jepeBa. UTO HA3BIBAIOT OCTOBHBIM JIEpEBOM
HEOPUEHTHPOBAHHOI'O CBA3HOTO rpada. UTo Ha3hIBACTCS HEOPUEHTHPOBAHHBIM ne@M



48. Ompenenenye OPUEHTHPOBAHHOTO epeBa, Teca. UTo HasbIBacTCs OCT@BHBIM JIEPEBOM
OpHUCHTHPOBAHHOIO CBA3HOI'O I'pada. x

49. Onpeseniennst | KOpHS, INOTOMKA BEPIIMHEL, TpeIKa Beme/IHH; | IMCTa, KycTa
OPHUEHTUPOBAHHOT'O ,uepeBa ‘

50. Ompezenenue | BHICOTBI  OPHEHTHPOBAHHOIO  JepeBa, myf)HHBI BEPUIMHEl Vv
OPHCHTHPOBAHHOTO [€PEBA, BEICOTHI BEPIIMHEI OPHEHTHPOBAHHOTO JEPEBa V, ypOBHH BEPIINHEI
OPHEHTHPOBAHHOTO JIEpPEBa V.

51. Kaxoe OPHUEHTHPOBAHHOE JICPEBO HA3BIBACTCS OHHAPHBIM, Kjaicoe OuHapHOE
OPHEHTHPOBAHHOE JSPEBO HA3BIBAETCS TONHBIM.

52. Omwucanne anroputva Kpackaia nocTpoeHHs MEHUMATIBHOTO OC’IOBHOIF‘O JiepeBa.

53. Yro HasbiBaeTCA MHKTOMATHYCCKHM wmcaoM rpadga G Uemy paBHo KOJILYIECTBO
(ynaaMeHTANBHEIX IUKIOB rpada G(V, E) upu mobom (bUKCHPOBAHHOM OCTOBHOM nepese T =

V. E).

7. Y4EBPHO-METOJMYECKOE U HFH®OPMAIIMOHHOE OBECIEYEHUE
. IMCHUILIHBL (MOLY.JISI)

a) OcHoBHaAf AUTEpaTYypAa.

3apunosa O.P. Jlexuun 1o auckpeTHo# MaTemartuke. MaTemaTHdyeckas JIderKa yuebHOe
nocobue.- Poccuiickuit yHuBepcHTET APYXKOBI Hapomos.- 120 c¢. 2014, — PexxuM jmocryna:
http://'www. iprbookshop. r/22190.

Jlexnnn mo nmekpetHo#t Maremarmke: YuebHoe mocoGue / B.B. Anexcee. - M.: HUII
NHOPA-M, 2013. - 90 c.: 60x88 1/16. - (Bricimee obpazoBanue: bakanaspuar). (00ioxka)
ISBN 978-5-16-005559-6, 300 9K3. 2013. - Pexm JIOCTyIIA:
http://znanium.com/catalo; g.php?bookinfo=371452.

Huckpernas matemaruka: Yue6uoe mocobue / C.A. Kannenan. - M.: UIT (M)PVM HUIL
Nugpa-M, 2013. - 224 c.: 60x90 1/16. - (IIpodeccuonansroe obpazoranmue). (meperer) ISBN
978-5-8199-0304-9, 700 9K3. 2013. - Pexum: | Joctyna:
http://znanium.com/ catalog.php?bookinfo=376152.

0) I[onomm’renbnaﬂ JuTeparypa.

Veos C.B. JlmcKpeTHas MaTeMaTHKA: yue6HO-METOIIIecKoe T10cobHe.- OMeK: OMCKHH
rocynapcrBenHbii yausepcurer um. C.B. Jloctoesckoro.- 60 c. 2011, — PeDKIrIM JocTyma:
http://www. iprbookshop. ru/24884 ‘

Xarraptn P. JluckpeTHas maremaruka JUIS IPOTPAMMHECTOB [SHGKTpoﬁHBIH pecype]:
yuebHOe mocobue/ XarrapTH P.— DJIeKTpoH. TekcToBbIE AaHHbIe.— M.: 'IeXHochepa 2012.—
400 ¢. — Pexxum goctyma: | http://www.iprbookshop.ru/12723.

Xpamona T.B. I[I/Icr{pemaﬂ MaTeMaTHKa. DIeMeHThI Teopru rpadoB: yueGHOe Hocobue.-
Hosocubupck: CHOMpeKHii roc. yHHBEPCHTET TeTEeKOMMYHUKALHH 1 I/IH(I)opMaTI/H%H 43 c. 2014.
— Pexxum moctyna: http://www. iprbookshop. ru/24270.

B) nTepHer-pecypenl.

1. 3BC « IPRbooks» - http://www.iprbookshop.ru/

2. 3bC «Znaniumy - http://znanium.com/

3. DnexTpoHHas 6I/j]6J'II/IOTeKa Bal'V - http:/library.vlsu.ru/

8. MATEPHAJILHO-TEXHUYECKOE OBECHE‘IEHI/IE
JAACIMILIIMHBI (MO Y JIS) |
Js mpoBenerus  1abOPAaTOPHBIX —3aHATHH  INIpeAHA3HAYCHA cneuumn3np0BaHHaﬂ
nabopaTopHs, O3BOMSIONIAs IPOBOAUTD MYIETHMEIHHHbIE 3AHATHS.
Jnst  BeIIONHEHHs  J1abopaTOpHBIX paGoT MCIOMB3yeTcs KIace KOMIIBIOTEPOB, C
[IPOrPaMMHBIM 06ecnequ;Hem: A3BIK mporpammuposanus C++; Microsoft Office Word s

obopMIICHHS OTYETOB.



Pa0ouas mporpamMma IMCLHILTAHEI COCTABIEHA B COOTBETCTENH ¢ Tpebopanusvmu GI'OC BO
1o nanpasieuto 02.03.02 «Dynjamentansaas HHGOPMATHKA 1 HHOOPMALMOHHEIE TEXHOIOT U

Pa6ouyro nporpammy cocrasm gonent kad). GullM, k.1.H. [opros B.H. W’—
(®HO, moanuce)

PenenseHT
(mpencraBuTEINb pa60To,rIa1 esis) [en.mapextop OO0 «DC Ceppucy Ksacos JI. E/ - )P’

(mecto paboThl, JOMKHOCTL, DUO, nonruwb}t

[Tporpamma paCCMOTpeHaj 1 ogoOpeHa Ha 3acenannn Kadeapsr OullM
ITporoxkos Nel ot 03.09.2018 roza

3aseayromuii kadeapoit dulIM C.M.Apaxkensn

OHO, noanuco)
‘ v
Pabouas mporpamma paccMoTpeHa ¥ 0[00peHa Ha 3aCefaHHMM y4eGHO-METOMUUECKON KOMUCCHU
|

Hanpasiaenus 02.03.02 «DynnamenTansaas nadopmMaTika ¥ HEGOPMAIHOHHBIC TEXHOTOTHEY

IIpotokos Nel ot ()3.09.20;1 8 roma //7
3aBenyromuit kadeapoit GullM //‘}{( " C.M.Apakensan

(®H }2{ TIO/ITIHCh)

JUCT IIEPEYTBEPKAEHN S
PABOYEN NPOI'PAMMBI JUCLIATIIAHBI

PaGouas mporpamma o06peHa Ha y4eOHBIN I'oJ

IIpotoxon 3acenanus xadepsr No oT rojaa

3apenyromuii kadepoi

Paboygas nporpamma ogobpena Ha y4eOHBIH roj
|

IIpotokon 3acenanms kadeaper Ne 0T rojia

3aBenyromuii kKadenpoi |

PaGouas nmporpamma onobpena Ha yueOHBIN roj

IpoTokon 3acenanms kadenpsr Ne oT roja

3aBenyromnmii Kadenpoit




