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1. HOEJA OCBOEHUWsI ANCHUIIIINHDBI

LensMu OCBOSHUS TUCIUILIAHBL (MOTYJISL) SIBJISIOTCSI:

e (opMHupoBaHHME Y CTYACHTOB MAaTeMaTHUYECKON KYJIbTYPBI U Pa3BUTHE JIOTHUYECKOI'Q
MBIIIICHHUS,

* ¢opmupopanne QyHIAMEHTAIBHBIX 3HAHWN MPH HM3YYCHHH BOIPOCOB TEOPETHKO-
MHOECTBEHHOr'O OIHCAHHS MaTeMaTHUeCKUX OOBEKTOB, OCHOBHBIX IIpoOIeM TEOpUH Ipa)oB H
METOJIOJIOTHH  HUCIOJIB30BAHUS  alnapaTa  MareMaTH4YecKOH — JIOTUKH, COCTABIISIIOLIUX
TeopeTHUeCKuil HyHIaMEHT onucaHusl QYHKIMOHAIBHBIX CHCTEM

e ofyueHHE COCTABJIEHHIO MATEMATHYECKMX MOJIENEH U OCHOBHBIM METOZAM PEIICHNs]
3a]ja4 TeOpHH IpadoB, anreOphl IOTUKH, TEOPUH OMHAPHBIX OTHOIICHHH W TCOPUH MHOXKECTB;

o ofyueHHe peIICHHIO TIPHKTANHBIX 33784 MATEMATHYECKHMH METONAMHU, pa3131/1Tmo
CIIOCOOHOCTH TBOPUECKY MOJXOINTH K PEIICHIIO IPo(ecCuoHaNbHEIX 3a1a4.. |

2. MECTO JUCHUIIJINHLI B CTPYKTYPE OIIOII BO|

Hucnpmuna  «JluckperHass MareMaTHKa» OTHOCHTCS K 0a30BOM 4YacTH « OCHOBHOM
npogeccuoHansHOR 00pa3oBaTeNbHONY IpOrpaMMbl NOATOTOBKH OaxallaBpoB II0 HfanpalsneHI/no|
01.03.02 «IlpuxnagnHas mMareMaruka ¥ HHGOpMaTuka». Jis yCHEMIHOTO HM3y9SHHS ILaHHOPI
JICIAIUIAHEl CTYACHT JOJDKEH BIIAJETh 00S3aTeNhbHBIM MHHHMYMOM COZICPIKAHUA OCHOHHOH
o0pa3oBaTeIpbHOM MpOrpaMMBl II0 MAaTEMAaTHKE U1 JAHHOTO HAaIpaBiICHUS (MareMaTquczcoro
aHaM3a, aHAIATHYCCKOH T'€OMETpHM, JIMHEHHOHN anreOpbl). 3HaTb OCHOBBI Maremamqecxoro
aHanmu3a, anreOpbl, TCOMETPHUU, COBPEMEHHBIE TEHICHLIUH  Pa3BUTHA Hﬁ(bopMaTHKHJ
BBIUHUCIIUTENHHON TEXHHKU B KOMIBIOTEPHBIX TEXHOJIOIUH. YMETh NPUMEHATh MATEMATHYCCKHUE
METOJIBI ¥ BEIYHCIIMTENBHYIO TEXHUKY IS PelleHUs NPaKTHIECKHX 3a/1ad, IPOrpaMMUpOBaTh Ha
OJIHOM M3 aJTOPUTMHYECKHX A3BIKOB, IPOBOJUTE CPABHUTENILHBIN aHANIU3 napameTpos. Brajets
9JIEMCHTaMH MaTEeMaTHYeCKOTO aHalln3a U OCHOBaMU aJITOPUTMHU3ALUY.

Jucnumnnna GopMUpPyeT 3HaHUS U HaBBIKK, HEOOXOUMEIE B IPAKTHUYECKOM ;[e;ITeJIbHOCTq
KBAH(UIUPOBAHHOTO crenmanicra. B pamkax yue6HOro mporecca MOXeT OBITh HCIIONB30BaH
ITPH MOJITOTOBKE BHIMTYCKHOM KBAJIMGUKALIMOHHON paboThl. j

3. KOMIIETEHIIUNX OBYYAIOUWEI'OCSl, ®OPMHNPYEMBIE B PE3YJIbTATE
OCBOEHMHS JTUCITUTIJIMHbBI (MO YJIS)

[Ipomecc  w3ydeHms JOUCHUIUIMHBL  «JlWMckpeTHas MaTeMaTHKa»  HallpaBJICH  Ha

(hopMHUPOBAHHE CIESAYIOMNX KOMIETSHIIMI: |

Ne Haspanue KoMneTeHINN Huaexe
n/n

O6mexyabpTypHabie Komierennud (OK)

l. | cocoGHOCTH ~ HMCNONB30BAaTh  0a30Bhle  3HAHMS  €CTECTBEHHBIX  Hayk, | OLIK-1
MaTeMaTHKd H HHGOPMATHKH, OCHOBHBIE (AKTBL, KOHIIEIIINY, npnﬂ[unnm
TeOpuil, CBI3aHHBIX C MPUKJIATHON MAaTEMaTHKOM U HHGOPMAaTUKON

IIpodeccuonansueie komnerenuuu (I1K)

1. | cnocoGHOCTH IIOHHMATh, COBEPIICHCTBOBATH W NpPUMEHSTH coBpeMeHHBbIN | [IK-2
MaTeMaTUYECKUH annapar.

B pe3ynbrare u3ydeHus JUCIUIIMHEL CTY/I€HT JOJDKEH:

3HaTh:

- OCHOBHBIE IIOHSATHS ¥ 3aKOHBI TEOPHUY MHOXECTB; CIIOCOOBI 3a]JaHH MHOXECTB U
C1I0COOBI OIIEPUPOBAHUS C HUMU; ‘

- CBOMCTBA OTHOLIECHUI MEX]y 2JIEMEHTaMH JUCKPETHBIX MHOYKECTB 1 CUCTEM;

- METOJOJIOTHIO UCIIOIH30BaHUS allliapaTa MaTeMaTHIECKON JIOTHKU U cno«:06m
IIPOBEPKH MCTUHHOCTH YTBEPKICHUI;

- anropUTMBI pUBEAEHUS OYIeBhIX (PyHKINI K HOpMAIBHOHM GopMe U MOCTPOCHHUS
MHUHHAMAJIBHBIX (OpPM; |




|

- METOJIBI MOCTPOEHHS 10 GyIeBOi (YHKIIMHA MHOTOIIOMIOCHBX KOHTAKTHBIX U
(QYHKIIMOHATBLHBIX CXEM; |

- METOJIBI HCCIICAOBAHMS CUCTEMBI OYJIEBBIX (DYHKIIMI HA IIOJIHOTY, BaMKHy’[‘OCTIp U
HaxoXaeHue H6azuca, ‘

- OCHOBHBIE IIOHATHS ¥ 3aKOHBI KOMOMHATOPUKH U KOMOMHATOPHBIX CXEM;

- OCHOBHbIE TIOHSATHS ¥ CBOHCTBA I'padoB U CIIOCOOLI UX MPEICTABICHUS; 1

- METO/BI HCCIIEAOBAHUS KOMIIOHEHT CBSI3HOCTH I'pada, arOpHUTMBI or[pe)leﬂehm
KpaTJaliuX myTed MeXXIy BepIuHamu rpada; i

- METO/IBI HICCITe/IOBAHMUSI ITyTeil U IUKIIOB B Tpadax, HaXOXKACHIE MAKCUMAIBHOTO IIOTOKA
B TPAHCIOPTHBIX CETSIX;

- METOJIbl pEIIEHMs ONITUMM3ALUOHHBIX 3a/1a4 Ha rpadax. |

- IpuUeMbl IIPOrpaMMHUpOBaHHs g nepcoHalbHex OBM (IBM - CbBM€CTI/IMBIX
KOMIIBIOTEPAX) b

Ymern:

- ¥CcCIe0BaTh OyJIeBbl (DYHKLINH, IONy4aTh UX IPEICTaBlIeHHE B BUIE HOpMyIT;

- IPOU3BOAUTE IOCTPOCHUE MUHUMAIBHBIX (OpM OyJIEBBIX QYyHKITUI; |

- OTIPENENTh MOJNHOTY U 6a3uc cucTeMbl OYJIEBBIX GYHKUIUH;

- PUMEHSATH OCHOBHBIE AITOPUTMBI HCCIIC/I0BAHNUS HEOPUEHTUPOBAHHBIX M |
OPUEHTHUPOBAHHBIX T'pa(oOB; 1

- MOJIL30BATHCA 3aKOHAMH KOMOUHATOPUKH [UIS PEIIICHHUS IIPUKIIATHEIX 3a/a4;

- pelraTh 3a4av ONpeneIeHns MAKCUMAaIbHOIO II0TOKA B CETAX; |

- pelaTh 3a/Ia9u OIpPEeIeIICHus KpaTyaliiunX myTei B HarpyKeHHBIX rpadax; |

- pa3paboTaTh ¥ OTNAAUTEH MPOrpaMMy Ha alropuTMHUecKOM s3bike C++ s peaﬂnsaumﬁ
AJIITOPUTMOB AUCKPETHON MATEMAaTHKH.

Baaners:

- HABBIKAMU DEILIEHUS MaTEMaTH4YeCKUX 3a]la4 JUCKPETHONH MaTEeMaTUKH; !

- HaBbIKAMH UCIIOJIb30BAHUA B IPOQECCHOHATHHON JeSTEeIbHOCTH 0a30BbIE 3I&aHHﬂ B
00J1acTH  JTUCKPETHOW MaTeMaTUKU;

- METO/laMH aHalu3a U CUHTE3a U3y9aeMBIX SBICHU U IPOLECCOB;

- 00yajaTh CriocOOHOCTHIO K IPUMEHEHHUIO Ha IPAKTHKE, B TOM YHCIIE yMeHHeM
COCTABJIATH MATEMATHYECKUE MOJIENH THIIOBBIX IPOPECCHOHANBHBIX 32144 U HAXOJUTh cnoco6m‘
UX PEIICHWI; HHTEPIPETUPOBATH NPOdhecCUOHANBHBIN (PU3UHECKHIT) CMBICI [TOJTYUEHHOTO
MaTeMaTH4YeCKOro pe3yibTaTa;

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJINHBI (MOLY JIS)
O6mast Tpya0eMKOCTh TUCIUILIMHBI COCTABJISET 6 3aUeTHBIX eIMHUIL, 216 vac.

Buael yueGHoit paboTsl, BkroUas Ofne
= CaMOCTOSNTENbHYIO paboTy CTYAEHTOB o o “M‘i Dopne TERYILEMD
g‘ 1 TPy, Th (B 4acax) !;1;;‘:::: HOHTPOIR YOMEBAEMOCTI
N} Paanen (Temi) ;E,- 8 2 2 2 ¢ f.",“ ’J“j”"""l“"
" SHCLIHTLNHNE] & = ¥ g gx & i . £ NpHMEHEHHEM conecapid: L
" o 3 g i E 5 ‘E E ,E 1 ~ HTEPRKTIIN thopwa npomemyTo'iHor
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/ 6 - SHTHHT-
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Coaep:ranne pa3aesoB y4eOHOH AU CHHUILIMHDI,

Ne
n/n

Haumenosanue pasjena
JAUCUHHIVIHHBI

Cogep:xanue pasfena

MHoxecTBa H
0TOOpaXeHUS

1.1.ITousTie  MHOXECTBA,  CHOCOOBI  3aJaHusl  MHOMKECTB,
TToxMuOXEecTBa. CpaBHEHNUE MHOMKECTB.

1.2. Omeparyu Hag MHOXecTBaMu. J[luarpammel Oiinepa-Benna.
Mo1HOoCTh MHOXECTB, JlekapToBO IIPOM3BEEHHE MHOMKECTB

OTHOLIEHUS

2.1. Tloustue oTHOWICHHS. BHHApPHLIE OTHOIUCHWS M CHOCODLI MX
samanus. Omnepanun Hag OuHapHbIMM oTHOWEHUsIMH., OOpartHbIC
otHouenus. Kommosumus OuHapHbIX

2.2, Marpuna OuHapHeix oTHOmeHHH. CpolicTBa OHHAPHLIX
OTHOIIEHUH: pedIIeKTUBHOCTB, CI/IMI\E{ICTpI/I‘-IHOCTBi,
AHTHCUMMETPHYHOCTh, TPAH3UTHBHOCTh,

2.3. Ornomenust 3KkBUBaJIeHTHOCTH. Kacchl SKBUBAICHTHOCTH M UX
CBOMHCTBA. DaKTOpP-MHOKECTBO. Cucrema pazIN4HbIX
npenactapureneii. OTHOmEHHS TOPsJIKa. Y IOPSJIOUEHHEIC, JUHEHHO-
YIOPSZIOUEHHEIE H YACTHIHO-YIOPSIOYEHHBIE MHOYKECTBA. |

Anrebpa JIOTUKH

3.1.AnreGpa BoickaspiBanuii. [loHsTre 0 BRICKa3bIBaHUK. Onepanun
Hax  BbICKasbBaHUsAMH. Dopmynsl  anreOpsl  BBICKA3hIBAHMH.
PaBHOCHITBEHOCTE B anreOpe BhICKa3blBanuil. bynesa anredpa.

3.2. JlpoiictBeHHOCTE B ainreOpe BbIckasbpiBauud. [lpuHIMD
IBOMCTBEHHOCTH ¥ 3aKOH ABOWCTBeHHOCTH. Hopmanbubie (OpMEbIL
anreOpel  BeickaspiBanuil. JIH® u KH®. Pasnoxenne (Qynxiuii
anreOps! storuky 1o K nepemerabM. CAH® u CKHO,

3.3. Cynepnosunust (pynxnuit anreOpel jtoruku. [loygbie cucTeMBl
byukuuit. [lonstre 6azuca. [lonunom Xerankuna.

3.4, 3BaMkuyrble Kkmaccel  (ymkimil, Jlunelnsle  QyHKIMH.
Momnorounsle ¢yHkimun. Teopema O MOHOTOHHEIX —(DYHKIIMSX.
CaMOIBOMCTBEHHEIE GbyHKIMY. OyukImH, cpxpaﬁﬂfomné
xoncranTsl 0, 1. Teopema ITocta 0 GYHKIHOHATEHON HOJTHOTE.
3.5. P-K cxeMbl H CXeMBI U3 (YHKIHOHAIBHBIX 3JIEMEHTOB. 3aaua
CHHTe3a, 3ajadya aHallk3a H  334a4a ynpoméHnﬂ PKC.

OnHopa3psaAHBIN 1 MHOTOPa3pSTHBIM JBOMYHEIN CyMMATOP.

ONeMEHTHI
KOMOHHATOPHOTO
aHam3a

4.1. Knaccupuxanus KoMOMHATOPHBEIX 3a4ad M XapaKTepUCTHKa HX
OCHOBHBIX THIOB. OCHOBHBIC IIpaBHIa KOMOMHATOPHKH. ‘OCHOBHBI%:
KOMOHMHATOPDHBIE ~ KOHOUTYpaluh:  pasMELICHHs, § coueTanmus,
nepecTaHoBKU. Pa3duenuss. MeToa BKIIIOUCHHH U HCKITIOYEHUH. 1
4.2, buaom HeroTona, GuHOMHANBHBIE KOG OUIUEHTEI, 1peyroanH{
ITackans. MeTo BKIIIOYEHUH U UCKIIOUCHUH. \

Teopus rpados

5.1. OcuoBuple ompemencHus: rpad, wactudbit rpad, moarpad.
CrocoOb1 3anmanus. Crenenu BepiiuH. Teopema Oinepa 0 CymMMme
crerenedt. IlyTs, mpocTod myTh, LEIb, KOHTYP, HHKJI CBHSHOCT%,
CHJIbHASI CBSI3HOCTb. |
5.2. I[Inanapusie rpadsl. Teopema o Tom, uto Ks u K3 HennaHapHm
Teopema  IlonTparuna-Kyparosckoro  (6e3 ,Z['DKaBaTeJ'IB(‘TBa)
Kputepuii mranapaoctu. Packpacka rpada. XpOMau/Iqecxoe LH/ICJI¢
rpada. \
5.3. DilepoBbl W TaMHJIBTOHOBBL TI'padbl. Heobxom/IMBIe gd
JIOCTATOYHEIE YCJIOBMS. 3ajada IIOMCKa FaMI/IJIBT()HOBa IUKJIa P
rpade. JBynoapHEIEe rpadbl.

5.4. OcroBpl rpaga. HaumeHpmmii ocCTOB. L,BOHCTBa JIEpEBbE

JIucKkpeTHBIE JKCTpeMajbHBIE 3a/add. AJITOPUTM Haxom[eHHBLi
MHHMMAJILHOTO  OCHOBHOrO  JepeBa.  Anroput™: - JIeHKCTPEI




HaXOXK/ICHUs JIepeBa KpaTdyaiiliinX pacCTOSHUH. AHFOpI/ITM drotina
HAXOJK/ICHHUSI MATPHILBI KPaTUAWIINX PacCTOSHUH. ‘

6 Onementsl Teopun | 6.1. KouupoBanme kak crnoco0 NpeaCTaBICHUS HH(’popmauHH
KOJIUPOBAHUS Komupoanme ¥ JeKOZMpOBaHME. AJN(DABUTHOE KOJIMPOBAHHE,
JlocTarounsli TPH3HAK B3AHMHOM OJHOSHAYHOCTH AI(ABHTHOTO

KOJIMPOBaHUS

6.2.0nTEManpHOE KomupoBaHue. [loMexoycToH4YnBOE KOJUPOBAHUE,
KozupoBanue ¢ HCIpPaBJIeHHEM OIIHOOK. Knaccmbmcaum onmmOoK,
B03MOKHOCTB UCIIpaBIeHHs OIHO0K

Conep:xanue 1a60paTopHBIX padoT |
Mopaenuposanue onepanyy KIIepeceYeHue» A IBYX YHCIOBBIX MHO)K(‘C’L‘B
MogenupoBaHue OCHOBHBIX OI€paIiii JUIsl JIBYX YHCIIOBBIX MHOXKECTB,
[TocTpoenue MaTpuIlhl GMHAPHBIX OTHOUIECHUH.
["eneparus pasmMenieHAH.
Beruncnenue yucia coyeTaHui.
ITocTpoenuie TaONUIIBI MCTHHHOCTH.
Ioctpoernue CJHO u CKHO.
Hccnenopanue cucreMbl (PyHKIUM Ha HOITHOTY.
Haxoxnenue octoBa MUHEMAJIBHOTO Beca 110 anroputMy [Ipuma-Kpackana.
10. Haxoxnaenue kparqaiimux MaplipyTos 1o aroputMy Qopaa-bemimana. ;
11. HaxoxnaeHue kpaTyaliux MaplpyTOB IO aroputmy JlefkcTpsel.
12. HaxoxnmeHue siyiepoBa IIMKJIA B HEOPUEHTHPOBAHHOM rpade.

W B =

CoaepkaHue NPAKTHYECKUX 3aHATHH i

1. Omepanuu Hag MHOXecTBaMH. JluarpamMMsl Diinepa-BeHHa. YIIpOIeHHe BHIPAKEHMUH
HaJl MHOYKECTBAMM C MCIIOJIb30BaHHEM OCHOBHBIX TOXK/JECTB AIre0OpBl MHOKECTB. |

2. Onepatuy HaJl HEYETKUMH MHOKECTBaMHU U MX CBolictBa. OmpejeleHne! paccTOsHAH
MEX /1y HEeYeTKHMU MHOKECTBaMH. [

3. JlekapToBO MPOW3BEJCHHE MHOXECTB. BuHApHBIC OTHOLIEHHS. 3arHCh, OUHAPHBIX
OTHOLICHUI C MOMOIIBIO CHENUATIBHON MaremaTudeckodl cuMBosuku. OripejiesieEue cBOMCTH
OUHApPHBIX OTHOLIEHUH U UX IPUHAJIEKHOCTH K CIIENUaIbHBIM TUIIAaM OMHAPHBIX ofliomeHHﬁ. |

4. Hewerkue oTHOmeHHs, ONepaldy HaJ HCUYETKHMH OTHOIICHMAMH. KOMIIO3HIUHU
HEYeTKHX OTHoUleHud. OnpenencHue CBOWCTB HEYETKUX OTHOMICHUH M UX IIPUHAJIEKHOCTH K
CHEIUATBHBIM HEUETKUM OTHOIICHHUSIM.

5. TlpaBuna CyMMBI U TIPOM3BEACHNS. [IPHHIMI BKIIOYCHAS M HCKITFOUCHNA. PasMenIeH s
u nepecranoskd. Coueranus. bunom Helotona. CpolicTea GMHOMHANBHEIX KO3(QQHUIACHTOB. |

6. Onepanuu Hajx BbICKa3biBaHUsAMH. PopMynsl anreGpbl BHICKA3BIBAHAM. Tabulibl
UCTUHHOCTH.  DKBUBAJICHTHOCTH  (QopMys.  OCHOBHBIE BKBI/IBaJIeH’].‘HOCTI/I.§ Ipuanun
ZBOMCTBEHHOCTH, PaBHOCHIIBHEIE ITpeobpazoBanus hopMyIl. \

7. Tabnu4aHOE M aHANUTHUYECKOE 3aJaHue OYNEBBIX (QYHKIMH. Pemnsdum bysxunH
dopmynamu. Ilpencrasrenne Qynkuuid COAH® u CKHO. BaxueHmme 3aMKHYTBIE KIACCH
OyneBbix Qyaxuui. [Tonmaom XKerankwna. OyHKIMOHATBHAS MOJHOTA. HpOBe,pKa MIOJIHOTBL.
Kputeputi [Tocra GpyHKIIOBAIBHOM TOTHOTEHL. |

9. OcHoBHbIE TIOHATHA Teopun rpados. Tumbl rpados. Honrpa(blsl.}ManHque
npencrapineHde rpagoB.  Onepanuu Hap rpadamu.  [loctpoeHme rpadoBBIX. Monenei
NMEKTPHUECKUX U KOMMYTAITHOHHEIX CXEM. |

10. Merpuueckue xapaktepucTUKU rpada. OlpejeneHue ICHTPa, pa)myca zmaMeTpa
Menuansl rpada. Perienie MUHUIMAKCHBIX 3a/1a4 Pa3MEIICHHUSI.

11. HoctmxumocTs U CBsI3HOCTH. OmpeneneHHe KOMIIOHCHT CBS3HOCTH Heoprpa<1)013 U
CHJIHBIX KOMIIOHEHT oprpados.




12. JlepeBpsi:  OCHOBHBIE IIOHATHA.  [lOCTpOEHHME OCTOBHBIX [CPEBBEB rpaga ¢
HCII0JIb30BAHMEM TIOUCKA B DIyOHHY U mmpuny. AnroputMsl Kpackama u Ilpuma moctpoenus
KpaTyafIero OCTOBA B3BEIUEHHOro rpada. 3ajaud ONpPENENCHHs KpaTdalilinx OCTOBOB j
TOIOJIOTUYECKOM IIPOEKTHPOBAHHUHU.

13. IMocTpoenre MaTpuil GyHIAMEHTATBHBIX IIUKIOB U pa3pe3oB rpada..

14. O6xomel rpada. OnpenencHue SWICPOBRIX W TAMINIHTOHOBBIX IMKIOB Tpada %
UCMOJIE30BAHUE JIAHHBIX 3a7ad B IIPHIOKEHUAX. Pelrenwe 3amaum KOMMI/IBOS?{}KCpa H €ro
NPUKIIAIHOE 3HAYCHMUE. ‘ !

15. AnroputMbl packpacky rpada. Pemenue npuknagHeIx 3a1ad, CBO,IISIH.IHXOH K 3amade CJ
packpacke. |

16. Ompenernenue kpartdyaimux myted B rpadax. Pemenue 3amau  Ha [/ICHOJII:SOBaHI/I
anroput™oB JletikcTpsl, @opna u drofina. 1

17. Anroputm @opna-QankepcoHa onpeeneHHss MaKCUMaIbHOIO OTOKA B TpchnopTHoﬁ
CETH. ! \

18. OnrtumansHOe koaupoBaHue. [loMexoycToiiumBOoe KOJUPOBAHHUE. I<0,£U/IpOBaHI/Ie %
ucnpasienneM ommbok. Kimaccudukaryst omuoox.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'NA |

Ilpn mpoBeaeHNH JIEKIIMOHHBIX 3AHATHI IPUMEHSETCA Knaccuqecmn HOJXO0J
npernofHeceHns y4e0HOIo MaTephaia, MPEAroararomuil mpoOtieMHyo TTOCTAHOBKY 3a/1at 11‘
IIEPEX0 K PACCMOTPEHUIO METOJIOB UX PEHICHHUS. ]

Pexomenoyemcs: Vcnonb3oBaHuE MyNbTUMEIUHHBIX IPE3CHTALUHN 10 psmy TeM BO BpeMﬂ
nexuui. IlpeseHTtamus O3BOIAET XOPOIIO HILIFOCTPUPOBATH JIEKIIHIO, I[GMOHCTpI/IpOBaTH
NOBeJcHHE (PYyHKIMH, BU3YyaTH3UPOBAaTh METOM IIOCTPOCHUS [TOBEPXHOCTEH M TII\ B reuenne
JIEKIMY TIPEIIOJaBaTENh MOCTOSHHO BEIET AMANOr CO CTYJACHTAMHM, 33/1aBas W OTBeuast HA'
BOIIPOCHL. ‘

Ilpu nposeaennn 1aGopaTOpHOro NPaKTHUKyMa HEOOXOIMMO CO3MATh yCJIOBI/ISI zmg
MaKCUMAaJbHO CAMOCTOSATENIBHOIO BBINOJHEHHUS J1a0OpaToOpHbIX  padoT. HoaTOMy Hpu
IPOBEICHHUH J1a00PaTOPHOTO 3aHATUS IPETIOAABATENI0 PEKOMEHAYETCA: i |

i HpOBecTI/I 9KCHpecc-onpoc (YCTHO WM B TecTOBOM (opme) Mo TeopeTquCKOMy
MaTepuanty, HeoOX0IUMOMY Uil BBITOJIHEHHS paboThl (C OLEHKOMH ). \

2. IIpoBepuTh IIaHBI BBIIOJIHEHHS JTa0OpaTOPHBIX paboT, 11OJrOTOBJICHHBIN CTy,I[eHTOM
Jloma (C OIEHKOH ).

3. Ouenntk paGoTy cTynenTa B 1abOpaTOPUH U IOTyYSHHEIE UM JAHHBIC (oueHKa)

4. IIpoBepuTh U BBICTABUTE OIICHKY 3a OTYET.

Jliobass naboparopnas paboTa JOMKHA BKIIOYATh TIIYOOKYO CaMOCI‘OHTeHBHyIO
IpopaboTKy TEOPETHUYECKOTO MAaTepHana, U3Yy4eHUE METOJMK IIPOBEICHUA U nnaHHpOBaHHq
SKCIICPUMCHTA, = OCBOCHHE H3MEPUTCIBHEIX CPENCTB, O0OpabOTKy M  HHIEPHIPETAIHIO
AKCICPUMEHTANBHBIX JaHHBIX. [Ipm 3TOM wYacTe palGOT MOXKET HE HOCHUTH obﬂsaTenLHLm
XapaKTep, a BHIIOJHATHCS B PAMKaXx CaMOCTOATENBHOHM paboTHI 10 Kypey. B pan pa6oq
nenecoobpasHo  BKJIIOYHTH — PAsfeNsl  C  NOTONHMTENHHBIMH  JJIEMEHTAMH — HAyYHBIX
UCCIEN0OBaHUM, KOTOpble NOTPeOYyOT  yINIyOJNEHHOM  caMOCTOSTEeNBHON npopa60TK1?
TEOPETHYECKOr0 MaTepuaa. !

IIpu opranuzauyu BHeayMTOPHOH caMOCTOATEAbHOM paloThl N0 J@HHOM! HHCHI/IHHI/IH?
IIPENOIaBaTEeN0 PEKOMEH YETCS HCIIOIB30BATh CISAYIOIIUE €€ POPMBIL:

® [I0/I'OTOBKA M HallMcaHue pedepaTos, TOKIANI0B, OUYEPKOB U JAPYIUX HI/ICI>M6HHBIX pa6oﬁ
Ha 3alaHHBIE TEMEI,

® [IOJrOTOBKA MYJIbTUMEAUNHBIX IIPE3CHTAINH;

® BEINOJHCHUE INOMALIHUX 3aJaHUH pasHOOOpa3HOro XapakTepa. JTO - pPELICHUE 3aj1a4;
1oA00p U M3yUeHHE MUTEePATYPHBIX UCTOYHHUKOB; MOJO0P WJUIFOCTPATUBHOIO M OIHCATEILHOIO
MaTepraa 1o OTIENILHBIM pa3jiesiaM Kypea B ceTd VIHTepHeT;




* BHINONHEHUE HHINBMAYATHHBIX 3aJaHU, HANPABIEHHbIX HA PasBUTHE y CTYIEHTOB
CAMOCTOSITEIPHOCTH U MHUIMATHBEL VHIMBUIyAIbHOE 3a/[aHAE MOXET IOTy4aTh KaK KaXKIbli
CTYJICHT, TaK M YaCTh CTYJCHTOB IPYILIIF;

HOArOTOBKA JOKIAM0B HCCISI0BATEIHCKOTO XapaKTepa Al BRICTYIICHUS Ha Hay‘{HOI/I
CTYNCHYECKOW KOH(EPESHIIMH. :

[
6. OHUEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIFI
YCHEBAEMOCTH, IPOMEKYTOYHON ATTECTAIIMA 1O UTOrAM
OCBOEHMS JUCITUIIJIUHBI 1 YYEBHO-METOANYECKOE OBECHF‘IEHI/IE
CAMOCTOSITEJIBHOMN PABOTHI CTYJIEHTOB i
2) BONPOCHI PeHTHHI-KOHTPOJIS:
Ha pefTHHr-KOHTPOJIB CTYIEHTaM IIpeyIaraloTcs 3aAa44 10 IPOMIeHHbIM TeMaM
BapuanTs! 3a1aHUN:
peiiTHHr-KOHTpOJIb Ne 1.
1. Jaun maoxectBa A= {1,3,5,7} u B={2,3,4,7,8}. Halitu
AUB,ANB, A\B, B\ 4, AAB .

2. Jlna mHOXXecTBa B 3amanus 1 HaliTH Bce €ro MOAMHOXKECTBA.
3. JlokasaTh paBeHCTBa:
(AAB)AC = AA(BAC)  (AN(BNC)=(4 \B)uw(4\(C).
HapucosaTh quarpaMMbl BeeHHA, HHTEPIPETHPYIOIIHE TOKA3aHHbIE PABCHCTBA.

4, Umeercs MaTepus 5 pasiIuuHBIX 1BETOB. CKOIBKO Pa3siMYHBIX TPEXIIONOCHBIX (Iaros
MO’KHO CO31aTh ?

5. Wmeetcs 12 pa3nuyHbIx quckeT. CKONBKO CII0COO0B 3aI0IHEHHS Kopobm ;Um )11/101(611
¢ 6-10 0TCEKaMH, €CIIH B KOPOOKY MEI YK/IaJIpIBaeM a) 6 AUCKeT U3 UMeromuxcd, 6) 4\ JCKETHI K3 |
nMeroruxes ? (pacrmoioXKeHne AUCKET B KOPOOKE CYIIECTBEHHO).

6. Jann jMHO)KeCTBa A= {2,3,4,6} u B={1,2,4,7,8}. Haiitu
AUB, AN B, A\B,B\A, AAB

7. Jlna muoxectBa B 3amaHus 6 HalTH Bee €ro IMOAMHOXKECTBA.
8. HOKaB‘ Th PaBEHCTBA.
(AmB)A(AmC) = Aﬂ(BAC) A\(A\B)=ANB
Hapucoum‘b JuarpaMMbl BeeHHa, HHTEPIPETUPYIOLIHE JOKa3aHHEBIE PABEHCTBA.

peTHHI-KOHTPOb Ne 2

9, Mmeercs 5 pasjHYHBIX IUCEM, § Pa3IMYHBIX KOHBEPTOB U 6 PasInIHEIX Mapok.
CKOJIBKO BApHAHTOB 3aITaKOBKY IIMCEM 110 OJHOMY B KOHBEPT, IPOMApPKUPOBAHHbIN OHOI 13
UMEIOLIUXCSI MAPOK?

10, Mmeeres 16 pasinuaHBIX AUCKOB ¢ HHbOpManuel 1 60ke ¢ 8-10 OTCEKaMu.|  CKONBKO
c11oco60B HaNoIHeHNs O0Kca a) 8-10 TucKaMu i3 IMEIOIUXcs, 0) 5-10 IUCKaMHU U3 HMCIOH_[I/IXCSI
(pacroioxeHue JIMCKOB B OOKCE CYILIECTBEHHO). ‘

11. . Haiit o6macts onpeenenus, obnacts 3uadenuis, R, R.R, R.R™, R R Lt
otHomeHus R={<x, y>| X,y € D u x+y <0}, rae D — MHOXECTBO JEHCTBUTEIBHBIX HHceﬂ.

12. 6. Haift oGacTs ompenenenus, o61acTs 3aagenuit, R, R.R, RR!, R™! ‘R U
otnomenus R={<x, y>| x,y € [-n/2, n/2] u y = sin X}.

R, S

13. 7. Jloxasars, uTo JUIst JIIOOBIX OMHAPHBIX OTHOINEHUH
(RiURy) ' =R;TURy!
14. 8. Jlokasars, uTo eciu OTHOLICHUS R u Ra pedinekcuBHEI, TO peQIEKCHBHEI U
OTHOIIIEHYS: ‘
RiURz, RiNRy, Ril, Ri- Ry
15. 9. HamuoxectBax N u NxN onpenenum R crrenyromm obpasoM: <a,b> € Rm <
(a-b) nemutes Ha m (m>0). JlokazaTs, yro Rm ABNAETCA OTHOLIEHHEM SKBHBATIEHTHOCTH.




16. 10. 13 ropona A B ropoa B Bener S nopor, a u3 ropoja B B ropon C -4 aopom
Ckoubko myTeit mpoxoasux yepes B, Bener uz A B C? 1

peiTHHI-KOHTPOoJIb Ne 3 |

17. 11. B Gubnuorexe 5 y4eOHUKOB T€OMETPHUH, 7 — TPUTOHOMETPHH, 4- am“e(’ﬁpbl
CKOJIBKO IIOJIHBIX KOMIUIEKTOB YUeOHUKOB MOXKHO COCTaBUTE? (Bce SK3eMILIAPBI CUMTAIOTCS
Pa3zIUYHBIMHU). |

18. 12. Cxompxo crioco60B pa3nokuTh 10 0ZUHAKOBEIX MOHET IO ABYM KapMamaM?

19. 13. CkoJibKO ¢rmoco00B pas3oXuTh 10 0JHHAKOBBIX MOHET 110 TPEM 1<apMaHaM Tak,
4yTOOBI HH OJMH U3 KApMaHOB HE OBLT IIyCTHIM?

20. TToctpouts CKH® ¢yrKImMH, 3anaHHON GopMyson
f(xp,2)=(xy = 2)/(3x) > (¥ D 2).

21. Toctpouts CIH® ¢ynkuum, 3a8aHH0 cTONOIOM 3HAYECHUT
f(x,y,2)=(110,1,0,0,1,0).

22, Tloctpouts nmosmaoM JKerankuHa Ut GyHkmun u3 1. 20

23. Ilo mcxofHOM MaTpHUIlE CMEKHOCTH M IOCTPOUTH YepTeX rpada, COCTaBUTh
Matpuuy nHmAeHTHOCcTH 1 1 cmmcox pebep.

0 1 -1 0 01
-1 0 1 100
1 -1 0 010
M=
0 -1 0 0 11
0 0 -1 -1 10
-1 0 0 1 0 0

0) 9K3aMeHaANMOHHbIE BOIIPOCHI MO AUCHUILINHE: !

1.  OmnpeneneHuss MHOXKECTBA, ITyCTOr0 MHOXeCTBa. KBaHTODEL. HonMH0>1<e<,TBa Cnoco6bﬁ
3aJJaHUS] MHOYKECTB. | !

2. KOHeqpme 1 6eCKOHEeUHBIe MHOXKECTBA. MOITHOCTh MHOXKECTBA. ‘

3. Omnepauuu Hax MHOXecTBaMu. JlnarpamMel Benna. |

4, JlexapTOBO IPOU3BEACHUE MHOXKECTB, IEKAPTOB KBAIPAT HpOI/ISBOJ'IBHOI‘O MHOJKECTBA,
[Tpusectu npmrepbl. Bamucarh QOPMYJIBI, BBIPAXAIONIHE YHCIO JJIEMEHTOB J:[eKapTOBaIT
MPOU3BENCHHS U IEKAPTOBA KBAIPAT. ‘

5. Tloustue 00 otoOpaxenun. OOpassl U Mpoobpaskl U UX CBOHCTBA. OCHOBHBIC THIIB]
oToOpakeHut. kOMHOSIfIHI/Iﬂ OTOOpaKEHUH. ACCOIMATHBHOCTh KOMIIO3ULMH. KOMn03HuHa
OJJHOTHITHBIX OToﬁpan{eHHH OOpatuMOCTE M OJAHOCTOPOHHSIS 06paTI/IMOCTI>, Kpmepnq
00paTUMOCTU ¥ OJHOCTOPOHHEH 00paTUMOCTH.

6. MHOFdMeCTHLIe OTHOLIECHUS. DyneBsl onepanyuu HaJl OTHOILEHHSAMHU. ByﬂeBa anre6pei
OTHOLIEHWH. ByJleBbl MaTpHIIBI ¥ OTHOLIEHU Ha KOHEYHBIX MHOMKECTBAX., | ;

7. BHHaQHLIe orHorueHud. CBoiicTBa OWHAPHBIX OTHOIICHHUI: pe(l)J'j,[eKTI/IBHOCTB*
CUMMETPHYHOCTh, AaHTUCUMMETPHYHOCTE, TPAH3UTUBHOCTb. |

8. OtHOIIEeHUs >KBUBAJICHTHOCTH. Kilacchl SKBHBaJIEHTHOCTH U UX CBOI/ICTBa dakTop-
MHOXKeCTBO. OTHOIICHHS MOPsiAKA. YIOPSIOYCHHBIC, JTUHEHHO-YIOPS/I0YCHHBIE M 9aCTHYHO
yIOpAA0YEHHBIE \MHO)KeCTBa !

9. BrickaseBaHUS U ONlepanvy HaJl HUMU. Tabuia HCTUHHOCTH. |

10. ®opmymns anrebpsl BhIcKaskiBaHmi. PaBrocwibrocTs hopmyi. Teopema o
PaBHOCHJIBHOM IIOJICTAHOBKE.

11. PaBrocumpHble mpeobpazoBanus Gopmyin. OCHOBHBIE PaBHOCHIBHOCTH,

12. Jlemma o 4ucne ciioB AJIUHBI M B andasute u3 r OyKs.

13. Panr opmyinbl. PaBHOCUILHOCTE HOpMYI B OYIIEBBIX HOPMYI (TeopeMa)‘

14. JIBo¥cTBEHHOCTH B anredpe JOTUKU. 3aKOH JBOHCTBEHHOCTH (TeOpeMa).

15. OO6uwit IPUHIWI IBOUCTBEHHOCTH (TeopeMa).

16. HpI/IHL;[I/IH JIBOMCTBEHHOCTH AJIs OyneBbIX Gopmyn (Teopema).



\
‘

17. ®yuxiun anredps! Toruky. 3aganue hyHkuun Gopmynoi. HopMankHbie (bopMBL
AJTOpHUTMEI IIOCTPOESHHSI COBEPIIEHHBIX HOPMAIBHBIX GOpM. |

18. Teopema 0 pa3noxeHUH HYHKLIHH anreOphl JOTHKH 10 IIEPEMEHHBIM.

19. Teopema 0 cOBEpIICHHON NM3BIOHKTUBHOH HOpMaTLHOH (hopme U C()BepLHeHHon
KOHBIOHKTHBHOM HOpMaJbHOI hopMme. |

20. TTommsie cucteMnl GyrKuuit. [Ipumeps! monHbIX cucTeM QyHKIMi (¢ |
JI0Ka3aTeIECTBOM MTOJTHOTEI). ‘

21. 3aMKHYTBIC KiTacChl QyHKIMH anreOpsl TOTUKH. ; | l

22. Kiaccsl GYHKIHE, COXPAHSIONMEX HOMb ¥ €IUHUIY. TeOpeMBI O 3aMKHYTOCTH KnaCCOB}
Pou Pi. Teopema o GpyHKImME He coxpansromeif Holb. TeopeMa o GyHKImY, HE coxpaHsuomeH
eIUHUILY.

23. Knacc camonBoicTBeHHbIX GyHKiuit, Teopema 0 3aMKHYTOCTH Knacca S. \TeopeMa 0
HECAMOIBOMCTBEHHOU (YHKIIUH. |

24. Kiacc MOHOTOHHBIX (GyHKIHH. Teopema o 3amkuyTocTH Kiace M. Teopema o
HEMOHOTOHHOH (QYHKIIUH.

25. Tlonusom XKerankuna, TeopeMa o npeacTaBieHUHN (PyHKINUU B BUIE HOJ’II/IH oma
XKerankuna. |

26. Knacc munednsx pyHknuit. Teopema o 3aMKHyTOCTH Kiacc L. TeopeMa o
HEJMHEHHON (YyHKLIMY. |

27. Teopema ITocta 0 pyHKIMOHAIBHOMN [TONTHOTE aNreOphl JOTUKH. ‘

28. IlepecTaHOBKH ¥ ITOACTAHOBKH., MOpMYIIa JUis BLIUKCIIEHMS YHCIIA IEPECTAHOBOK.

29. Pasmemenus. @opmyiia 1yt BEIYUCICHUS YHClIa Pa3MeEIIECHIH, H

30. Coueranus. Qopmyina i BEIYACICHIS YHCIA COUCTAHUM, |

31. PasGuenus. Gopmyiia s BEIYUCICHUS YHCHIa pa3OeHHH. |

32. Meroa BKIIOYEHIH 1 HCKIIFOUEHUIA. I

33. Onpenencuus rpados, ux peAcTaBleHus. MaTpHLbI CMEXHOCTH U I/IHIII/I#{CHHI/II‘/’I.
N3omop¢usm rpados. ‘

34, Ilpocreiimme Tutbl rpad)OB: HONHEIE, ABYIONBHEIE, PETYIApHEIE H Ap.Olepaniu
00beIMHEeHNUS, COSUHEHHS], TOTIOJIHEHHS. |

35 . MapiupyTsl, Ile[u, MpoCTHIe el , HUKIbL. CBI3HOCTL rpada.

36. TeopeM‘a o umcie pedep B rpade U ee CleCTBUE.

37. Ditnepossl rpader. JlemMma o cynecTBOBaHWH IUKIIA B rpade.

38. Teopema 0 HEOOXOIUMBIX ¥ IOCTATOUHEIX YCIOBUSX Ipada OBITh SHIEPOBLIM.

39. Tocrpoenue ditneposa nukia (anroput™ Diepu). \

40, Oprpadsl. OpMapIpyTh! , OPLEHH, OPIUKILL CBI3HOCTH oprpados. Teopc}ma JULS
3iNepoBBIX Oprpados.

41, l'amunsToHOBEI rpadsl. Teopema Jupaxa.

42. Nepenbst v uX cBoiicTBa. OCTOBHOE JePeBO, IUKINYECKHI panr rpada.

43, Paspenstrolnee MHOXECTBO, pa3pes, MocT. AnropurM Kpackana.

44, ITnockue u mwianapuble rpadpsl. ['omeomopdHOCTS rpados. Teopemsl 0 HF‘OGXO,I[I/IMLIX u
JOCTATOYHBIX YCIIOBHSX IIAHAPHOCTH IpadoB. ‘ ‘

45. Teopema Difyiepa 0 COOTHOIICHUH YK TpaHel, pedep u BepluH B rpade. Ee
06o01eHre Ha HecBsS3HbIE FpadEl.

46. TeopeMbl 0 CBOMCTBAX IUTAHAPHBIX TpadoB: uncie pebep, CTENEeHH BEPIIHH.

47. Packpacka BepinuH B rpade. Xpomarudeckoe uucio. Packpacka HpOCTeanx THIIOB
rpados. ‘J’
48. Teopema 0 packpacke Hpou3BOJIBHOrO rpada. Teopema o packpacke nnaHapHoro
rpada. |

49. HaxosJIeHHe XPOMATHYECKOT0 YUCIa IS ITPOU3BONBHOro rpada. |

50. Anroput™ JJeHKCTpEL ‘

51. Onpenenenye noroka B cetd. [IpocToe ceyenne u BeIUYHHA €T0 ITOTOKA. TeopeMa

®opna, PankepcoHa. |
|



52. ANropuT™M HaX0KISHHUS MAKCUMAIIBHOTO IIOTOKA B CETH. |
53. AndaButHoe KoaupoBaHue. QJHO3HAYHOCTh KOAUPOBAHUS. ‘
54. CroiictBo npedukca. Teopema. |

55. HerpuBuansHOE pasioikeHne KOAOB B cXeMe KOIHPOBAHMS. AJITOPUTM NPOBEPKH
KOJMPOBAHMSI HA OXTHO3HAYHOCTE. ;

56. HepasenctBo Maxmmiana. Teopema. ‘

57. TeopeMma 0 CyLUECTBOBaHUY B3aUMHO OJHO3HAYHOI'O KOAUPOBAHUS, 06J1(1ﬂ§1}omero
CBOUCTBOM IIpeduKca.

58. IToratre 0 KOOax ¢ MUHAMAJILHOH H30LITOUHOCTRIO.

59. JlepeBo B3aMMHO OJIHO3HAUHOI'O KOAUPOBAHUS U OIlEpAllMK HA HEM.

60. HacrleHHOE ¥ IPUBEAEHHOE KOLOBBIE IEPEBbSL.

61. AIropuT™M IOCTPOEHUS KOJAa C MUHAMANIBHOM H30BITOYHOCTEIO.

B) BONPOCHI /ISl CAMOCTOSITeABbHOI paboThI:

1. CoocoOsl 3a1aHAS MHOXKECTB.

2. OcCHOBHBIE OlEpalMd HaJ MHOXecTBaMHu. Jluarpammel SI/mepauBeHHa CBoiicTBa
omepanuii HaJ MHOXKECTBaMHU. \ 7

3. Tlonsarue pa3OueHHS U IOKPHITUS MHOXKECTRA.

4. OmnpeneneHue IpIMOTO IPOU3BEACHHUSI MHOXKECTB. BhIUMC/IeHHe MOIIHOCTH TIPSIMOTO
IIPOU3BEACHHS KOHEUHBIX MHOXKECTB. MOITHOCTH KOTOPBIX H3BECTHEL

5. Tlonarume OuHapHoro oTHomieHHs. [Ipumepbl OWHAPHBIX OTHOLICHHH. AJTOPHTM
IIOCTPOEHUST MATPUIIBI OTHOLLIEHHUS

6. Kaxkue OTHOIIEHHUS HAa3BIBAIOT Pe(PIEKCUBHBIME, CHMMETPHYHBIMU 1 TpaHSI/ITI/IBHbIMI/Il
Oco0eHHOCTH MATPHULIBI OTHOIICHUH JUTSI TAKAX OTHOIIEHUH. ‘ |

7. lloHATHE OTHOIIGHUWS 3KBHUBAIEHTHOCTH. [IpuMmeprl OTHOIICHMH I-)I(BI/IBaJIeHTHOCTI/IY
UTo Ha3BIBAETCA KJIACCOM JKBHBAJIEHTHOCTH, CHCTEMOM KIIacCOB dKBUBaleHTHOCTH. CBOMCTBE
KJIACCOB SKBUBAJICHTHOCTH. \

8. Tlomarue oTHOIIEHUS Nopsiaka. [[puMeps! oTHOmMEHKH TOPSIKA.

9. lloHATHE 3aMBIKaHUSI OTHOLICHUSA. AJITOPUTM TPaH3UTUBHOI'O 3aMBIKAHUS (aJIFOPI/ITM
Yopmanna). 1 ] |

10. Tonarume anreGpel JOTUKH, (yHKOma anreOpel Joruku. [Ipasuna | HOCTpoeHH%‘
TabJIUIBI HCTHHHOCTH U KapThl KapHo. o !

11. HOHHTrIe (dopmyinel anreOpr JIOTHKA., YHapHBIE B OWHApHBIE nomqecxne onepaunnl
ITpuopurer J'IOI‘I/I‘IGCKI/IX oIepanui. ‘ |

12. Tlonsue SIEMEHTAPHOH IW3BIOHKIMH (KOHBIOHKIHMK) (HopMyI, )_[I/IBI)IOHKTI/IBHOI/I i
KOHBIOHKTUBHOH HOpMasIbHOH (GopMOI.

13. Tousitue CITH® (CKH®). Teopema o cymectoBanun C/IHD (CKHCD)

14. Anroputmel mocrpoenus CJIH® (CKH®) o Tabuiie HCTHHHOCTH, w

15. Anropprmer nosyyenus coxpamennoi JJHO (KH®D) no kapre Kapuo. ‘

16. Onpf,nenelme rpaa, cMexHbIX pedep, CMEeXHBIX BepliuH, YTo omaqaeT BBIPAKEHH
“pebpo MHIKMJICHTHO BepuIHam™? | ‘

17. Onpenenenne OpHEHTHPOBAHHOTO, HEOPHUEHTHPOBAHHOTO, CMeIHaHHTOI‘O rpaga,
Kanonuueckoe IpejcraBiieHue HEOPHEHTUPOBAHHOTO Ipada (HapuCcOBaTh IPUMED))

18. Tlonsitwe: mycroro rpada, Hyms-rpada, TpuBHaIbHOro rpada, rpada: c e T/IIMH,
MylbTHrpada, npocroro rpada, 6eckonednoro rpada (MpuBEAUTE MPUMEPHI Kd)K;[oro B BHJIE
JHarpaMm).

19. Yrto HaspBalOT JIOKAIBHOK CTeHeHbIO BepumHkl rpada. llonsTne mnomycreneHu
uexona” M “HOIyCTENeHb 3aX0/a” AT OpueHTHpoBAaHHOrO rpada. [lonsTre cBs3HOTO Tpada.

20. TMepeunciure BO3MOXHBIE CIOco0bI 3amanus rpados. Kax ¢opmupyrores marpuiia
WHIUICHITHIH, Ma}rpuua CMEXHOCTH JUUIsl HEOPHEHTUPOBAHHOIO W OPHEHTHPOBAHHOTO rpat[mB

21. KaKHe\ rpadbl HaspBaOT U3oMOpdHBIMU. [IpuBecTH anropuTM cpaBHeHUs rpados
MPEJICTABIIEHHEIX MATPHIIAMY CMEKHOCTH, HA IIPeIMET BBISBICHHUS UX I/ISOMOp(bHOO"JI/I

[ o DR

= o LI



22. 1lytu noporm B HEOPHUEHTHPOBAHHOM (OPHEHTMPOBAHHOM) TIpade: onpenene}mﬁ
MaplupyTa, JUIMHBI MAPLIPYTa, MAPLIPYTa UAKINYECKOTO, IIETTH, IPOCTOH LETIH, HI/IKF‘Ia IIPOCTOrQ
[UKJIa. ; |

23. Yro moHmMmaercs mox o6xomom rpada. Omucanme amroputMa o6xona rpada B
riryouny. !

24. OmnpeneneHue CBS3HOTO HEOPUEHTHPOBAHHEIA Tpada. Uro HaseiBacTes KOMHOHGHTOH
CBSI3HOCTH HEOPHUEHTHPOBAHHOTO I'pada.

25. Omnpenenenvie CUIBHO CBA3HOIO U OZHOCTOPOHHE CBA3HOIO OPHEHTHPOBAHHOTO rpada.
KOMIOHEHTEI CUNBHOM CBA3HOCTH U OJJTHOCTOPOHHEH CBAZHOCTH rpada.

26. Uro ecThb OTHOIIECHME [OCTHXKUMOCTH 3amaHHoe Ha rpade. CpolicTBa OTHOIIEHHS
JOCTHIKAMOCTH JJI1 HEOPUEHTUPOBAHHOTO U OPUEHTHPOBAHHOIO Ipados.

27. llonsTHE OTHOLIEHUS JOCTHXUMOCTH HAa MHOYKECTBE KOMITOHCHT CHIBHOM CBA3HOCTH.

28. 3amanpe MaTpUIBl CBA3HOCTH JUIS HEOPUEHTHPOBAHHOTO rpada, MaTpHIbl
OIHOCTOPOHHEH CBI3HOCTHU JUIS OPHUEHTHPOBAHHOrO rpada, MaTpUIbl CHIIBHOM CBS3HOCTH IS
OPHEHTHPOBAHHOTO Trpada. =

29. Metpudeckue — XapaKTepUCTHKH —TpadoB:  ONpENENeHHE  PACCTOSHUS Me>1<zzy
BCPUIMHAME V, H v, B CBS3HOM rpade, AMAMETpa CBA3HOTO rpaa, IKCIUEHTPUCHTET] BepL[II/IHI:.IV‘

B CBAI3HOM rpadge, pajuyca rpada, [eHTPaIbHOW BEpIIUHEL. | |
30. Ilonstre Touku cowieHeHus, Mocta u Oioka. Koraa Bepinny rpada MO?KHO CLII/ITaTH
Touko# cowreHenus. Kaxoe pebpo cuntaercs moctoM. Kakoif rpad ssistercs OJIOKOM ‘
31. Yto HazbIBaeTCs BEPUIHMHHON B peOepHOit CBA3HOCTHIO rpada. |
32. OmpenencHue oinepoBa 1nMKna, oinepoBa rpada. Teopema Qﬁnepa Ut
HEOPHEHTHPOBAHHOI'O ¥ OPUEHTHPOBAHHOTO rpado (6e3 moKa3aTeNbCTRa).
33. Onucanve peKypCUBHOTO aJlFOPUTMa IIOCTPOSHHUS SHIIepOBa IHKJIA.
34. Onucanve anroputMa JIeWKCTphl HaXOXKICHUS MUHHMAIBHOTO IYTH MEKIY HABYMS
[IPOM3BOJIBHBIMH BEPIIMHAMY B HaIPYKEHHOM OPUEHTHPOBAHHOM Ipade.
35. Omucanne anroputMa Popna — bemimana HaxXOKICHHS MHHHMAIBHOTO IMyTH B
B3BCIIEHHOM OPUEHTHPOBAHHOM rpade. | |
36. OnpeneneHre HEOPUEHTHUPOBAHHOTO JepeBa. UTO HA3BIBAIOT IOCTOBHI;]M JepeBOM
HEOPHCHTUPOBAHHOTO CBA3HOTO rpada. UTo Ha3BIBACTCA HEOPHEHTHPOBAHHEIM necoM ‘
37. OnpezencHue OPHCHTHPOBAHHOTO JEPEBA, 1eca. UTO HA3BIBAETCA OCTOBHBIM ,uepeBowJ
OpI/IeHTI/IpOBaHHOFO CBA3ZHOTO rpada. ; ‘
38. Onpe,ueneuuﬂ KOPHSl, MOTOMKA BEPIIMHBI, [PEAKA BEPIIMHEI, J'II‘/ICTa KyCTi
OPHEHTUPOBAHHOT'O JICPEBa. |
39. OnpeneneHne  BBICOTBI  OPMEHTUPOBAHHOIO — JiepeBa, IIyOHHBI B;E:p;HII/IHBI \J;
OPHEHTHPOBAHHOT0O JE€PEBa, BHICOTHI BEPIIMHLI OPHEHTHPOBAHHOTO AEPEBA V, YPOBHS BEPIIHHEI
OPHEHTHPOBAHHOTO JIEPEBa V. L
40. Kakoe OpHeHTHpPOBAaHHOE JEpeBO Has3hIBACTCS OWHAPHBIM. }KaB:oé OuHapHOE
OPHEHTHPOBAHHOE AEPEBO HAZBIBACTCS ITOJIHBIM. j 1
41. Onucanue anropurma Kpackana mocTpoeHHs: MUHHMAILHOTO OCTOBHOIO ﬁepeBa.
42. Yro maspBaeTcs LUKIOMATHYecKuUM umcioM rpadpa G.  Uemy paBHO KOIMYECTBO
QynnamenTanbHbIX TUKIOB rpada G(V, E) npu moboM PHKCHPOBAHHOM OCTOBHOM Jepese 1 =
| ‘

V, E’).
\ \

7. YUE $HO METOJNYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHUE
| JUCHUAIIJINHBI (MOIY JISI) |
a) OcHoBHast TaTepaTypa. b |
3apunoa 9 P. Jlexmum no muckpeTHOM MaTeMarnke, MaremMaTHyecKas norph(a yqe6Hoe‘
nocoGue.- Poccuiickuii yHuBepcHTeT Apy:KOB HapomoB.- 120 c. 2014. — PG)KI/IM J0CTyTA:

http://www. 1prbookshop ru/22190. 1 }




Kazauckuit  A.A., Jluckpernasi Matemaruka. Kparkuii — Kypc: yt{e6Hoe j noco6né
[Onextpornsni pecype] / Kazanckuit A.A. - M. : Ilpocnekr, 2016. - 317 c. ISBN 978-5- 3927‘
19545-9 - Pexxum moctyma: hitp://www.studentlibrary.ru/book/ISBN97853921 95459 html

Cynomraros  C.B., luckperHas MaTemaruka [DNEeKTPOHHBIH  pecypc]:  y4eGHuMK /
Cynomnaros C.B. - HoBocuGupex : U3a-so HI'TY, 2016. - 280 ¢. (Cepus "Yuebuukn HI'TY") -
ISBN 978-5-7782-2820-7 - Pexxim JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785778228207 html

0) JlomosHuTeNbHAS JTHTEPATYPA.

Veor C.B. JuckpeTHas MareMaruka: y4eGHO-METOJUdecKoe Mocobue.- OMcK: OMCKHI/;
rocynapcTensbif yuusepcurer mMm. C.B. Tocroesckoro.- 60 ¢.2011. - Pexcf/IM JOCTyIIa]
http://www. iprbookshop. ru/24884

Xarraptu P. JluckpeTHas MaTeMaTHKa UL I[[POTPaMMHCTOB [DJEKTpOHHBIHA pecypcll
yueGHoe nocobue/ Xarraptu P.— DiexrpoH. Tekcrossle ganabie— M.: Texnocdepa, 2012.—
400 ¢. — Pexxum mocTyna:  http://www.iprbookshop.ru/12723.

Xpamosa T.B. Jluckpernas matemarrka. DiieMeHTEl TeopHH rpados: yuebHoe nocobue.-
Hosocubupck: CHOHpPCKH TOC., YHUBEPCHTET TENeKOMMYHHKauH 1 uH(opMaTuxu.- 43 ¢. 2014,
— Pexxum poctyna: http://www. iprbookshop. ru/24270.

B) UHTEepHET-pecypehbl.

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

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

3. DnexrponHas cubmuoreka Bal'y - http:/library.visu.ru/

8. MATEPMAJIbHO-TEXHUYECKOE OBECIIEYEHMUE |
JUCHUILVINHBI (MO Y JIA) ‘ ‘
Jna  mpoBeneHus J1abOpaTOPHBIX 3aHATHH IIpelHa3HadYeHa CH(:':HI/IaJ'IjI/ISI/IpOBaHHai‘{
J1a00paTopHs, MO3BOJIAIOIAS TPOBOAUTE MYJIBTUMEAUNHBIE 3aHATH. . |
Jlng  BHIIONHEHMs 1aGOpaTOpHBIX paGoT HCHOJB3YETCs KIIACC KOMIBIOTEPOB, ¢
IpOrpaMMHBIM OGecriedeHreM: s3bIk nporpammupoanus C++; Microsoft Ofﬁce ‘Word zmﬁ
0hOpMIIEHUSI OTHETOB.




PaGouas 1porpamMma JAMCHUIIIMHEI COCTABIEHA B COOTBETCTEUH C Tp€'60BaHI/I§IMI/I OI'0C BO
o HampasieHuto 01.03.02 «IlpukiiagHas MaTeMaTHKa U MHOOPMATHKAY !

PaGouyro mporpammy cocrasui gorent kad. ®ullM, k.1.H. [opros B.H. ---%
(PHO, noanucs)

Penenzent L
(mpencraputens pabdotoparens) ['en. aupekrop 000 «PC Cepsucy Kracos JLC— ~ 7 »

(MecTo paboTsl, 1oMKROCTL, DHO, %mW

[Iporpamma paccMoTpeHa 1 of00peHa Ha 3aceiaiuy Kadeapsl DullM

IIpotokon Ne 1 ot 03.09.2018 roza

3aBexyronmit kadenpoit GulIM C.M.Apaxkensa

(OUO, fiomics)
{
Pabouas mporpaMma paccMoTpeHa W onoOpeHa Ha 3acelaHhy lee6H0-MeTOHHHejCDKbﬁ KOMI/IC(i;I/II/I
Hanpasienus 01.03.02 «IIpuxnannas MareMaTiKa # HHOODMATHK)
ITpoToxon Ne 1 ot 03.09.2018 roxa

3aBenyroumit kadeapoit GullM

C .M.ApaKCHrIH

7

((1716, NOAMHKCH)

{

JIMCT HEPEYTBEPXKIEHU ST
PABOYEM ITPOI'PAMMBI JUCLUATIINHEI

Pabouas HporpaMMa ofo0peHa Ha y4eOHBIH rox

\
[IpoToxoi 3acenanus xadeapsr Ne oT roja

3aBeayroniumii Ka(i)e,upoﬁ

PaGoyas MporpamMa onobpeHa Ha y4eOHBII roj

IIpotoxon 3ace)11HI/m Kagenpbr No oT roja

3aBemyrommit kKadhenpoi

Pabouas nporpalv!kMa oxoOpeHa Ha Y4EOHBIN IO

\
[IpoTokon 3acenanus kadeapsr Ne oT rona

3aBenyrouuit Kadenapoi




