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1. IIEJYM OCBOEHUSI IUMCHAILIAHBI

|
[lensamu 0CBOCHHS TUCIUIITMHBI (MOJTYIIST) ABISFOTCS:

* ¢QopmMupoBaHHe y CTYICHTOB MaTeMaTHIEKOH KyJIBTYPBl U PA3BUTHE JIOTHYECKOI'O
MBIIUICHUS, ‘

e (dopmupoBanne QyHnaMEHTATHHLIX 3HAHMI IPpU HU3YYE€HUH BOIMPOCOB TEOPETHKO-
MHOMCCTBCHHOI'O ONUCAHUS MATEMATHYECKUX OOBEKTOB, OCHOBHBIX npobiem Teopuu
rpagoB M METOAOJIOTHH HCIIONB30BAHMS ariapara MaTeMaT:qum{oﬁ JIOTHKH,
COCTaBIIAIOIIUX TCOPCTHYECKUH QyHIaMEHT ONucanus Q))IHK].I,I/IDH&I;]!:HI:IX CHCTEM

* o0yJyeHne COCTAB/IEHHMIO MATEMATUYECKUX MOJIETIEH ¥ OCHOBHBIM METOJaM penICHUs
3a/1a4 TeOpHH TpadoB, anreOpsl JOTHKH, TEOPHUH OWMHAPHBIX OTHOIIEHUH K TCOPUH
MHOXECTR; T

® o0yueHHe peIeHMIO NPHKIAMHBIX 3a/7a9 MATEMATHICCKAME METOaMH, Pa3BUTHIO
CIIOCOOHOCTH TBOPYECKHU IOAXOIHUTE K PELICHHIO IIpO(beCCI/IOHaJIBH]%;IX 3ajiay.

|
2. MECTO JUCLHIIJIMHBI B CTPYKTYPE OIOII BEO

|
Hucnnmmna «/{ucKkpeTHas MaTeMaTHKa » OTHOCHTCS K Ga3oBoi yactu O[TOIT moarorosku
GakanaBpos 1o Hampasienmo 02.03.03 «Marematuueckoe oGecHneuenie u aJIIMAHHCTPHPOBAHHIE
MHQOPMAIMOHHEIX CHCTeM». [T yCIemHoro HM3YYCHUs JTaHHOU AUCHATIIAHE] CTY/ICHT NOJDKEH

As

BJIAZIETh OOS3ATENBHEIM MUHHMYMOM COJCPXKAHHS OCHOBHOMN O6pa?.OlBaTeJII>HD.|T OPOTPamMMbI I10
MAaTEMaTUKe [V JAHHOTO HANPAaBICHHUS (MATEMaTHIECKOrO aHAIN3a, AHATHTHYCCKOMN TEOMCTPHH,
NMHEHHOM amre6peI). 3HATh OCHOBHI MAaTeMATHUCCKOTO ananuia, anreGpel, reoMmerpuu,
COBPEMEHHBIC TCHICHIMH PasBUTHUS HHOOPMATHKY, BEIMHCIHTEILHON TEXHUKH i KOMIIBFOTEPHBIX
TEXHOJIOTWH. YMETh IPHMEHATh MaTEMATHYECKHE METONBI H BBI‘%[I/][CJII/ITCHBH!}*IO TEXHUKY IS
PCIICHUS TPAKTHYCCKUX 3a1ad, HPOrpaMMHUpPOBATH Ha OIHOM U3 aJ]:ropHTM:pmecKHx A3BIKOB,
POBOZUTE CPABHUTCIILHEIN aHAIN3 [TapaMeTPoB. BiiaieTs dlIeMeHTaMH MAaTeMaTHIECKOro aHAIH3A
1 OCHOBAMHY JITOPUTMH3ALUH.

Aucnunmana GopMUpyeT 3HAHHS U HABBIKH, HEOGXOIAMBIC B MPAKTHYECKOH JEATEIILHOCTH
KBATH(HLMPOBAHHOTO crenuanicTa. B paMkax yueGHOTO IIporIecca MOXKeT OBIThH HCIIOJIB30BaHA
TIpY TIOZITOTOBKE BBIIYCKHOH KBATHGUKAIHOHHOH paGoThL.

3. KOMIETEHIH OBYYAIOINEIOCS, ®OPMHUPYEMBIE B PE3YJILTATE
OCBOEHMS TUCITATIJIVMHEI (MO LY JIST)

Iportecc  m3yuenms mucummmnabr  «J[MCKpeTHAs MaTeMATHKay HApasieH Ha
(opMHEpOBaHKE CIIEAYIOIUX KOMIETEHITHIL:

Ne HasBaume xommerenimm WMunexc

/i i
O6mexynsTypHBIe KoMnerenmmu (OK) |

MaTEMaTHYCCKUX OCHOB I/IH(l)OpMaTI/IKI/I

Hpogeccnonanbupie kommerenmun (1K)

I. | crI0COOHOCTRIO IPUMEHATL B MPOdECCHOHATBHON JEATEeIIEHOCTH 3HaHI«Tl OIIK-2
|
i

l. | TOTOBHOCTBIO K pa3paboTke MOJETUPYIONIHX AITOPUTIMOB H PEAIM3AINT WX [TK-3
Ha 0a3¢ A3BIKOB U [IAKETOB IPHKIIAIHEIX IIPOIpaMM MOJAETHNPOBAHHUS




B PC3YyNBTATC U3YUCHUS JUCITUTIIIMHE] CTYACHT OOJIKCH:

3HaTh:
- OCHOBHBIC ITOHATHA ¥ 32KOHBI TEOPHH MHOXKECTB; CIIOCOOBI 3aJJaHHS MHOKECTB U CIOCOOE]
OIIEPHPOBAHUS C HUMH;

- CBOMCTBA OTHOINEHHI MEXLY 2IEMEHTAMH JUCKPETHEIX MHOXKECTB ¥ CHCTEM;
- MCTO/IOJIOrHIO HCTIOJIB30BAHMS ANNApaTa MAaTeMATHYECKOM JIOTHKA B CIIOCOGHI IIPOBEPKH
UCTHHHOCTH YTBEPXKJICHMIA;
- IOPHTMBI IPUBEACHHA OyNIeBLIX GyHKIMI K HOPMANBHON (hOpMe I MOCTPOeHNUS
MHHHMAJIBHBIX (OPM;
- METOAEI TOCTPOCHMS 110 OyieBol (HYHKIIHH MHOTOIIOIIOCHBIX KOHTAKTHBIX 1 |
(QYHKIMOHANBHBIX CXEM; .

- METOJBI HCCIIEIOBAHMS CHCTEMBI GyJIeBBIX (GYHKIMIT Ha TIOIHOTY, 3aMKHYTOCTb M HAXOXKICHHE
Oasmca; :

- OCHOBHBIC [IOHSATHSA U 3aKOHBI KOMOMHATOPUKA 1 KOMOUHATOPHEIX CXEM; |

- OCHOBHBIC IIOHATHSA U CBOKCTBA rpad)oB U CHOCOOHI X IIPECTABICHHUS,

- METOZBI ICCIIE/IOBAHMST KOMIIOHEHT CBA3HOCTH I'pada, alrOpHTMEL Ol'IpelleJIeHHﬂ% KpaTdaiimmx
IyTe! MeXy BepIrHamu rpada; |

- METOZIBI HCCITEIOBAHMS ITyTEH ¥ LIMKIIOB B Ipadax, HaX0XACHHE MAKCHMAIBHOIO TOTOKA B
TPAHCIIOPTHEIX CETAX;

- METOZIBI PEINCHNUS ONTHMHU3AMOHHBIX 33/1a4 Ha rpadax.
- TIPUCMBI IIPOrpaMMHUPOBAHUS [T EPCOHANBHBIX IBM (IBM — cOBMECTHMBIX KOMIIBIOTEpaX)

YMmertn:

- KCCIIeIoBaTh OyeBEI QYHKINM, [IONY9aTh HX IPEICTABICHIE B BHIE dbopmyir;
- IPOU3BOJUTH MOCTPOCHHE MEHUMANBHEIX (hopM GyIIeBBIX (hyHKIIHIA;

- OIPENICIIATH IONHOTY U 6a3UC CHCTEMBI OyNEBBIX (hYHKIHIL;

- IPAMCHSATE OCHOBHEIC aJITOPUTMBI MCCIICIOBAHAS HEOPHCHTHPOBAHHEIX B OPHEHTHPOBAHHEIX
rpados;

- HONE30BATHCA 3aKOHAMH KOMOMHATOPHKY JUISl PEIUECHHS MIPUKIIAHBIX 3aKad;
- PeIIaTh 3aa4u OIIpe/eIeHAs MAKCHMAIIBHOTO [IOTOKA B CETSIX,

- PeIIaTh 3a1aun ONPEneNeH s KpaTIaimX MmyTeil B Harpy KeHHBIX rpadax;
- Pa3paboTars W OTMANMTH HPOrPAMMY HA AITOPUTMHUYECKOM $3bIKe C--+ IVl peaTu3ariiy
ITOPUTMOB JUCKPETHON MaTeMATHUKH.

Baagers:

- HABBIKAMH PEINCHUS MATeMaTHYeCKUX 3afla4 JMCKPETHOH MaTeMATHKH,
- HaBBIKaMH UCIIONIB30BaHUS B IPOMECCHOHAIBHOM JesATeIBHOCTH Ga30BEIe 3HAHUS B 0GIIACTH
JUCKPETHOI MaTeMaTHKY;

- MCTOJIaMU aHaIN3a i CHHTE3a H3YJaeMbIX SBIEHUH U IPOIECCOB; |
- ofyiaaTh CIOCOGHOCTHIO K IPMMEHEHHUIO Ha IPaKTHKE, B TOM YHCIIE YMEHHEM COCTaBIIAT
MaTEeMaTHYCCKHE MOJICIIH THITOBBIX IPO(ECCHOHANILHBIX 3a/1a4 M HAXOIUTh cnocofiim X
PeIICHUI; MHTEPIIPETHPOBATE POQECCHOHATBHBIH (dusmuecknit) cMbICH IIOTyYeHHOTO
MaTeMaTHYCCKOT0 Pe3yJIbTara; '




4. CTPYKTYPA U COAEP)KAHUE JUCTATLIMHBI (MOTYJIS)

O6mas TpyA0eMKOCTS AUCIHIUIAHABI COCTABIIIET 6 3aueTHRIX equRUNEL, 216 tﬂacos.

|
Buzer ygebHol paGoTsL, l(DOpMBI TeRYIEro
< 2IE0RES CANIOCTORRENEHYo O6bem yueGHOI KOHTPOJIS
? paboty 1y 1exTos paboTEL, YCIIEBAEMOCTH
B g 1 TPYZIOEMKOCTS (B dacax) C IPEMECHEHHEM (no nedenam
Ne (Paznen (Tema)| 3| & o) e o ol
gl o S| " = HHTEPaKTHBHEIX cemecmpa),
I1/T1| AUCUMIUIMEEL | 5 X E |8 . _
ol 5| E|8E|eH 2B o & METO/I0B dopma
S| 2§ %‘ §8 28| & |3 (Buacax/%) IPOMEXKYTOUHOM
T = c% S § 8 g 8 e E arrecTalin
= s < (no cemecmpam)
1 | MHOXecTBa 1-2
u 4 4 2 15 4/40% !
oToOpaxen '
us |
2 | OrHomeHNS 35/ 6 | 6 3 12 8/53% i
|
3 | Anre6pa 6-| 10| 10 | 5 20 10 /40 % [’i)eﬁTHHF-
JIOTHKH 10 KoHTpoJbL Ne |
4 | Onementer (4| 11-| 4 | 4 2 13 5/50% peliTir-
KOMOHMHATO 12 KOHTPOIE No 2
PHOTO |
aHaIu3a :
5 | Teopusa 13- 8| 8 4 17 10/ 50% |
rpados 16 |
6 | Onemerter |(4(17-| 4 | 4 2 13 5/50% I}:eﬁTHHF-
TEOPHH 18 KOHTpOJBb Ne 3
KOJHUPOBaHH |
1 |
Beero 18 | 36| 36 |18 90 50/55% ak3ameH
(36 gacog)
Conepxanne pasjenoB y4e6Hoil AHCHHIIANLL
Ne Hanmenosanne Conepxanune pazgena
0/l | pasmena AUCIMIITAHEL
1 MHoxecTBa u | l.1.IlorsTHe  MHOXeECTBA, CIOCOGE! 3amanus
oTOOpaXKeHus MHOKecTB. [logmHOXecTBA. CpaBHEHHE MHOXKECTB.
1.2. Onepamum Hax MHOMKECTBAMIL Juarpammer
Olinepa-Berna, MoIHOCTS MHOXKeECTS. ,Z[eKapTOBo!
MIPOU3BEJICHUE MHOXKECTB
2 OrHorenus 2.1. Tonstie orHOIIEHUS. Bunapusie ornormenus
¥ CrocoObl  ux 3amanus. Onepaumd  Hajx
buHapHBIMH OTHOILICHUIMH. ObpatHsIe
L orHomenus. Komnosunms 6unapueix



2.2. Marpuna GUHAPHBIX OTHOIICHHI. CBOﬁCT]:3a

OHHApHBIX OTHOMUICHHUIA: pedIIeKCHBHOCTS,

|
CHMMETPHYHOCTE, AHTHCHMMETPHYHOCTD,
TPaH3UTHBHOCTE.

23. OrtHomeHuss skBHBaneHTHOCTH. KI1accs
OKBHBAJICHTHOCTH M HX cBoHcrBa. ®DakTop-
MHO3KeCTBO. CHCTEMA Pa3IiyHEIX IIpe/iCTaBUTENEH,
OtHomenus opszKa. VnopsmoquHm'e,
TAHEHHOYIIOPSI0UCHHEIE U
JaCTHYHOYTIOPATOUEHHBIE MHOYKECTBA.

Anre6pa moruku

3.1.Anrebpa  BBICKAa3BIBAHMIA, ITonsaTne 0
BEICKa3bIBaHUH, OIepanuy Haj BHICKA3BIBAHHUAMIA
DopMyITEI anreOpsl BBICKA3bIBAHUH.

PanocunenocTs B anreGpe BLICKaBBIBaHm;i.
Bynera anre6pa. |
3.2. JlBoiicTBeHHOCTH B anre6pe BLICKa3BIBAHMI.
IMpuanun JBOMCTBEHHOCTH u 3aKOH
asoicTBeHHOCTH. HopMmanbueie ¢opmer aﬂre6p!.1
BeICKa3bBaHUA. JIH® wu KH®. Pasnoxenve
bynxumit amrebpsl JIOTHKM MO K IIEpPEMEHHBIM.
CIH® u CKH®.

3.3. Cynepnosuuus ¢yHKIuit alreOpbl JIOTHKH.
IlonHEle CcHCTEMBI ¢byuxnuii. ITonsTue 6a3ncq'1.
IMomuaom XKerankuna.

3.4. 3amkHyTEIC Kiacchl (yHKuHIL, JIunetinsie
¢yskmuu.  MoHoTonHble  (ByHKUHE. TeopeM:a
O MOHOTOHHBIX ~(QyHKIHIX. CaMoJBOHCTBEHHbIE
bynximm. OyHKUMH, cOXpaHSIONmE KOHCTAHTDI 0,
1. Teopema ITocta 0 pyrKIHOHANBHOI NONHOTE.
3.5. P-K cxembr m cxembl u3 GyHKIMOHATEHBIX
3JIEMCHTOB. 3ajada CHHTE3a, 3a7aya AHANH3A
3amava ympomenus PKC. Opnopaspsimbrit 1!4
MHOTOpPa3pAAHbIA JIBOMYHBINA CyMMATOP.

OneMeHTEI
KOMOHMHATOPHOTO
aHaM3a

4.1. Knaccudpuxanms KOMOHMHATOPHEIX 33a4 1
XapaKTePUCTUKA HX. OCHOBHBIX THIIOB. OCHOBHEIC
[IpaBmIIa KOMOUHATOPHKH. OcHoBHEI¢
KOMOMHATOPHEIE  KOH(DHIYpamym: paS:MeH.[eHI/Iﬂ!F
COYeTaHHA, IepecTaHOBKH. PaszGuenums. Metoy
BKJIFOUCHHUH U HCKITIOYEHUH.
4.2, Bbunom Hrrorona, OHMHOMMAJILHEIC
k03¢ duimenTs, Tpeyronsauk Ilackans. Meroy
BKITIOYEHHH M HCKITIOYECHHUH,

Teopus rpagos

5.1. OcHosHble ompenenenus: rpad, YaCTHYHbIH
rpad, moxarpad. Coocobbr 3amamms. CTemenu
BepmumH. Teopema Oiinepa o cymme CTeneHeﬁ]
Iyrs, mnpocrof myTs, mems, KOHTYp, LUK,
Cas3HOCTD, CHIIbHAS CBA3HOCT..

5.2. Ilnanapnsie rpadel. Teopema o tom, uto Ks n
K33  Hemmamapum.  Teopema HonTpsruxa-




Kyparosckoro (6e3 moxasarenncrBa). Kpurepnii
IIaHapHOCTH. Packpacka rpada. XpOMElTZI/I‘{eCKloe
4ucIo rpada.

5.3, OHIEpOBH ¥  TaMHJIBTOHOBEI rpadsr.
Heobxomumele W mocTarodnsle yciIoBuA. 3az[a+{a
IIONCKa  TaMWIBTOHOBA  IMKJ4 B rpan:e.
JBynonbHEIE rpadsl. :
54. OcroBel rpada. Hammensmmii  ocToB.
CsoiicTBa nepeBbeB. JlUCKpeTHbIE SKCTpeMaJILHB'ge
3a7a4d. AJITOPUTM HaXOXKICHUS MHHUMAITEHOTO
OCHOBHOIO  f1epeBa.  AnroputM  JlekcTph
HaXOXJCHUA JiepeBa Kpardaiimux paCCTOHHI/I;f:I.
AnroputM  Duolia  HAXOXKIEHUS MaTpUIEI
KpaT4aiiiX pacCTOSHHIA.

JJIEMEHTEI
KOJIMPOBaHHUS

TEOPHH

6.1. KomupoBamme kak crocob IPEICTABIEHHS
|
unpopmaru. Konuposanue wu JIEKOIAPOBAHUE.

AndasurHoe KOIUPOBaHUE, JocTaTounslii
NpU3HAK B3aUMHOU OJHO3HAYHOCTH am:(baBHTHorio
KOJIUPOBAHUS

6.2.0nTHMansHOe KOJIUPOBaHHE,
[V} |
IomexoycroitunBoe xopuposanue. Koanposanue c
ucnpasienueM ommbok. Kiaccnpukanus ommGox.
|

Boamoxnocts HUCTIPaBICHUSI OIHOOK |

Conepxanue j1a6opaTopHbIx paGor

Monemapopanue onepanuu «repeceucHuey mis JIBYX YHCIIOBBIX MHOXKECTE.
Mozenuposanne 0cHOBHBIX Omepanmii JTs ABYX YMCIOBBIX MHOYKECTS.
IlocTpoenue MaTpuIlbl GHHAPHBIX OTHOIIEHHI.

I'eneparust pasmernenui. |
Brrucnenne umcna coderanmii. ‘
[ocTpoenne TaGIHUIBI HCTHHHOCTH.

IMoctpoerne CTH® u CKH®, |

NI LN =

9

10.
11.
12.
13.
14.
15.
16.

VcenenoBanue cucTeMb! GyHKIMIA Ha TOTHOTY.
Munumusanys 6yneBbix GyHKIHIE METOI0M Kapt Kapno.
HaxoxneHnue ocToBa MEHEMATBEHOTO Beca IO anroputMy IIpuma-Kpackana.
Packpacka Bepias rpada.
JBynonbHbIe rpadel.
Haxoxenne kparyaifimx MapmpyTos 1o anroput™My @opna-bennmMana.
Haxoxenne kparyaifiuux MapmpyTos no ANIrOpUTMY JIeHKCTPEL
Haxoxzaenue siteposa uKia B HEOPHEHTHPOBAHHOM rpage.
IMocTpoenne xoma, 61IM3KOTO K onTuMaibHOMY. AnropurM (Pago.

17. Komuposanne o Xadppmany., |
18. Iloctpoenue GuHapnoro xoxa I'pes. |

Conepixanne NIpaKTHYECKUX 3AHATHI

. | | .
1. Onepanuu Han MHOMXECTBaMY. Huarpammer Oitnepa-Berna. Ympomenue BBIPaXKCHHUI
Hall MHOXCCTBAMMU € UCTIO/Ib30BAHHEM OCHOBHBIX TOXKIECTB AITe0pPEl MHOKECTB.

2. Onepaupm HaJ HCUYETKMMH MHOXECTBAMH H UX CROICTBA. O'rr,pe,ueneHH

MCXAY HECYCTKUMHU MHOXXECTBAMHA.

€ pacCTOSHM

w

151



3. JIeKapToBO NpPOHM3BEIEHNE MHOXKECTB. bunapnrsie orHomenumsa. 3amich OrHApHBIX
OTHOIICHUH € MOMOIIBIO CHENUAIBHOR MATEMATHIECKOH CHMBOJIHKIL Onpejienenne cBOHCTB
OWHAPHEIX OTHOIICHHI U MX TIPUHAUIEXKHOCTH K CIEUHANBHBIM THIIAM GHHAPHBIX OTHONIEH.

4. Hewerkue oTHOmeHus. Omepanud HaX HEYCTKAMH orHOmenHAMY. Komnosuuuu
HEYCTKHX OTHOIICHHH. OmnpeneneHue CBOMCTE HEYESTKHX OTHONICHUH M X IPUHAIIIEKHOCTH K
CIENUATBHEIM HEYETKHM OTHOILICHUSM. |

5. IlpaBuna cymMMEI 1 nipousBeneHus. [IPUHINAN BKTIOUCHHS 1 ucKkmodenus, Pasmemenus
u nepectaHoBKd. Coueranust. bunom HeroToHa, CBOHCTBA OHHOMMAIELEIX Icostqu[melrma.

6. Omepauum Haj BHICKA3LIBAHUSIMH. @opmynsl  anreGpel BhICKasbBakuil. (Tabmmisr
HCTUHHOCTH. ~ OKBHBAICHTHOCTH  (opMyl.  OCHOBHBIE  3KBHBAICHTHOCTI. [Tpunmun
JBOMCTBEHHOCTH. PaBHOCHIIBHEIE Pe06pa30BaHHs bopmyir. i

7. Tabnu4yHOE M aHAIMTHYECKOE 3a/aHVe OyneBrIX (GyHKIHH. Peammsanus @ynmnﬁ
dopmynamu. Ilpescrasnenne byHKImHA CIH® u CKH®. Baxwueitmue 3aMKHYTBIE KITACCHI
Oynesbix Qynxuuit. [Tomuom JKeramkusa. DyHKIMOHANbHAS TOTHOTA. [IPOBEPKA TONHOTEL
Kpurepnit [Tocta GyHKIHOHATEHOM TOMHOTEL T ‘

9. OcHOBHBIE TOHSATHS TEOpHH rpadgos. Tumsl rpados.
npescTaBnenue rpagos.  Omeparmmu majy Tpadamu.
JNIEKTPHIECKIX U KOMMYTAIIMOHHBIX CXEM,

10. MeTpudeckue xapaxrepucTuku rpada. Onpenenenne LeHTtpa, pammy
MeNMaHel rpada. Pemenne MIHIMAKCHBIX 38184 PA3MEIIEHHUS.

11. NoctmkuMocTs U CBS3HOCTS., ONpenesieHne KOMIOHEHT CBS3HOCTH
CHIIBHBIX KOMIIOHEHT Oprpados. |

12. JlepeBbsi:  OCHOBHBIE MOHATHS. Hocrpoerme ocHOBHBIX mepeBseB TIpada c
HCIIOJI30BAHMCM ITOMCKA B INIYOMHY M mupuHy. Aroputme! Kpackana u Hpuva IIOCTPOCHMA
KpaTyaiIliero OCToBa B3BELICHHOTO rpada. 3amauu OIIpeJIeICHHUSI 1Kpa'rqaﬁnﬁ1>1x OCTOBOB B
TOIIOJIOTHYECKOM IPOSKTHPOBAHUH. |

13. TlocTpoenue MaTpun GpyHIaMEHTAILHBIX IIEKIOB 1 paspesoB rpada..

14. O6xomsl rpada. Ompenenenue SUJICPOBBIX M TI'aMUJIBTOHOBEIX IIHK
UCIOJIL30BaHAE NMAHHBIX 33/ B IPHJIOXKEHMAX. PellleHde 3a1a9d KOMMUB
IPHKIagHOE 3HAYCHHE,

15. AnropurMmel packpacku rpada. Pemenue IPUKIIAJHBIX 33124, CBOAAIMMXCS K 3aa4e 0
packpacke. |

16. Onpenenenye kpargalimmx myTeit B rpadgax. Pemienwe 3amad  Ha w
anroputMoB [lefikcTpsl, ®opaa u dnoitna.

17. Anroputm @opaa-®ankepcona OIIPENIETICHUSA MaKCUMAIBLHOIO IIOTOKA B
CeTH.

IMoarpader. Marpuunoe
I[Toctpoerue rpagosbix 'Mozeneit

ca, IuaMmerpa,

HeoprpadoB u

10B Tpada u
osKepa ¥ ero

|
CIIOJIB30BaHME
TPaHCIOPTHON

18. OnrtumanbHOe KkomupoBaHwe. IlomexoycroiiunBoe komuposanme. K
UCTIpaBiicHHeM omubok. Knaccudukanus omubok.

)IMPOBAHKE C

5. OBPA3OBATEJILHBIE TEXHOJIOI'H

le/l HpoOBEeACHHH JICKITHOHHBIX 3aHATHH IIPpUMECHACTCH KJIaCCUYECKH
IIPEIIOAHECECHU A yqeGiHoro MaTrepuana, Mpeanoaararmi HpO6J'I€MHYIO nocran
IEpeXoa K paCCMOTPEHUAIO METOA0OB UX PELICHNS.

noaxon
|
OBKY Bajay u

Pexomenodyemes: Mcnonp3oBanme MyJbTHMETHMHEIX OPE3CHTAlNH 10 PAxy T
nekuul. IlpeseHTanus mosponser Xopolo HWIUTIOCTPUPOBATE  JIEKIIHIO, JeM
[OBE/IeHNe (PYHKIMH, BU3yalN3MPOBATE METOJ IIOCTPOCHUS IIOBEPXHOCTEH U T.
JICKIMHA  TIpEIIO/IABATENb MOCTOSHHO BENET MHWATOT CO CTYNCHTAMH, 3a1aBas 1
BOIIPOCEHL.

€M BO BpeMs

PHCTphp()BaTB

B Teuenue
OTB¢4asl Ha



Ilpn mpoBenennm aadoparoproro NPAKTHKYMa HEoOXOAMMO CO37aTh
MaKCHMAJIBHO ~ CAMOCTOATENBHOrO  BBINOJHEHHS —1aGOpaTOpHBIX  paGor.
MPOBEACHUHN Ta6OPATOPHOTO 3aHATHS IIPEIOIABATENIO PEKOMEHJYETCA:

1. TlposecTu skcmpecc-onpoc (YCTHO HIM B TeCTORO! dopme) 1o TeopeTHuECKC
HEOOXO0AUMOMY IS BEITOHEHUS PaboTEI (C OLEeHKOH).
TIpoBepHTD IIAHEI BEIMONHEHNS Ta6OPATOPHEIX paboT, NOAroTOBIEHHEIH CTY;
OLIEHKOI).

2.

3.
4. IlpoBepuTS H BEICTABUTH OIEHKY 33 OTYET.

JIobas naGopatopuas pa6oTa mODKHA —BKIIOUATE
POPabOTKy TEOPETHUECKOTO MATepHaNa, H3yYeHHe METOJHK
OKCIICPHUMEHTa, ~ OCBOCHHE H3MEPHTCIBHBIX  CPE/CTB,

IKCIIEPUMCHTAILHBIX TaHHBIX. HpI/I 9TOM 4YacTh paGOT

raybokyio  can
IIPOBEICHUS W
00paGoTky ® H
MOXET HE HOCHTH

XapaKTep, a BBIIONHATECA B PaMKaX CaMOCTOSTENLHOH paGoOTHI 1Mo Kypcy.
UeNecoo0pasHO  BKIIOYMT — pasfeNbl ¢ JOMONHHUTCIBHEIMH — SJIeMEHTa
MCCIEI0OBAHNH,  KOTOpBIE  HOTPeGYIOT — YrIyOmeHHON  caMOCTOSTENBHOMN

IToatomy

Ouenuts paGoTy cTymeHTa B naboPaTOPUH ¥ TONyIEHHBIE UM JAHHBIC (omenka).

|
MH

YCHOBHS  JUIs
Ipu

MY Marepuany,

ICHTOM JtoMa. (c

A1OCTOATECIIBHYIO

IJIAHAPOBAHHUE
HTEPHPETAIMIO
00s13arebHBLIIT
B psa pabor

HAYYHBIX
IIpOPadoOTKH

TCOPECTUYECCKOTO MaTtepuala.

Ilpn opraHm3anui BHeAyAHTOPHOW C€AMOCTONTENHHOI padoTel 10 JIAHHON IUCHHIIHHE
|

TIPETIONIABATEIIIO PEKOMEH/TYeTCs HCILONIB30BATE CIEAYIOUIHE e€ (hOPMEL:
[ ]
38/JaHHBIC TEMBIL,

IIOZITOTOBKA MYJIbTUMEIUHHBIX TIPE3eHTALIMIA;

BBITIOJIHEHHE TOMAIIHUX 3a1aHU# PasHOOGPa3HOTo XapakTepa. ITo - pemenue
M H3yHCHMC JIMTCPATYPHBIX MCTOYHHKOB; HOAGOP HILTIOCTPATHBHOTO H
Marepuana o OTAENbHBIM pas/ieiaM Kypea B cet MHTepHeT;

BBIIOJIHCHHE HMHIMBHAYAIbHBIX 3af[AHUH, HANPABIEHHBIX HA PA3BUTHE
CaMOCTOATCIIPHOCTH M WHHIMATHBEL MHIMBMAyanbHOE 3aMaHue MOJXKeT
K&JK/IBIH CTYICHT, TaK ¥ 9aCTh CTY/IEHTOB IPYIIIIbL

TIOArOTOBKA NOKIAN0B HCCIIEJOBATEILCKOTO XapaKTepa Al BEICTYIUICHHS Ha Hay®
CTyAeHYECKOH KOHepennny.

| .
IIOATOTOBKA U HAITUCaHUeE pe(bepaTOB, AOKJIaJI0B, OUYCPKOB U APYIux JHI/ICI:ME.’EI-ilHBIX pa@oT Ha

3aJa4; IoIoop
MIHCATEITRHOIO

y CTYASHTOB
[ony4aTh Kak

| w
THOM

6. OHEHOYHBIE CPEJICTBA JIJIsI TEKYIIIEI'O KOHTPOJISI YCIIEBAEMOCTH,

NPOMEXYTOYHOMU ATTECTALIMU ITO UTOTAM OCBOEHMUSI TUCI
YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON

CTYAEHTOB

a) BONIPOCHI PeTHHI-KOHTPOJIS:

Ha peAATuRr-KoHTpOIb CTy/IeHTaM TIpeyiararoTes 3a/1a4H 110 TPOHICHHLIM TEMAM,
3aTaHUH;

peATHHr-KOHTPOJL Ne 1

1. Jlauel MHOXeCTBa A= {1,3,5,7} u B={2,3,4,7,8}. Haittu

AUB, AN B, A\B, B\ 4, AAB

s MEOXecTBa B 3amanus 1 HaiiTh Bee ero IIOAMHOXKECTBA.
Jlokazats paBeHcTBa:

(AAB)AC = AN(BAC) | (A\(BNC)=(A\B)U(4\C).

[(MILJIMHBI U
PABOTBI

BapuanTts

HapHCOBaTB ArarpaMmabl BBCHHa, HHTCPIPETUPYIOMHUE TOKA3AHHEIE PaBCHCTRA.

MOXHO CO31aTh ?

| |
WNwmeercs matepust 5 pasnuunbix usetos. CKOIBKO Pa3IMYHBIX TPEXTIOIOCHEIX (DIAroB




S. Wwmeercs 12 pasnuaapix gucker, CKOMBKO CIoco60B 3a110JIHEHUA KOPOOKH JJIS IUCKET ¢
6-10 OTCEKaMU, €CyIH B KOPOOGKY MBI yKJIaABIBaeM a) 6 JUCKET U3 AMEIOLIH xcs, 6) 4
AUCKCTBI M3 UMEIOIIHXCS 7 (PACIIONOKEHHE TUCKET B KOPOOKe CYLUECTBEHHO).

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

7. g mEOXXecTBa B 3amanus 6 waiité Bee ero ITOJAMHOKECTBA. |
8. Jloxasath paBeHcTRA:

(AmB)A(AmC):Am(BAC), A\(A\B)=ANB

Hapucosars quarpammer Beenna, UHTCPIPETAPYIOIINE JOKA3aHHBIE PABEHCTRA.

PeHTHHI-KOHTPOIL Ne 2

9. Hmeercs 5 paznuunbix mucem, § Pa3IAYHLIX KOHBEPTOB M 6 PA3JIMYHBIX Mapok. CKOIBKO
BAPHAHTOB 3aI1aKOBKHU IIHCEM 110 OAHOMY B KOHBEPT, IIPOMAPKHPOBAHHBIH (0{HOM 13
UMEFOLIMXCS MAPOK?

10. Mmeercst 16 pa3snuuHbIX THCKOB C undopmanmeii 1 60Kc ¢ 8-10 OTCeKaMu. pKOIIBKO
CII0co00B HAIIOJIHEHHS 6oKca a) 8-10 muckamu u3 uMeromuxcs, 6) 5-10 aquckamu u3
HUMEIOMIUXCA? (PacmosIOKEHHE INCKOB B HOKCE CYIECTBEHHO).

11. . Haiitn o6nacts onpeseneHus, 06IacTh 3HAYCHUIE, R'l, R.R, R.R'l, RTR JuIs
OTHOmEHUS R={<x, y>| X, y € D u x+y < 0}, rie D — MHOXECTBO ,.ELBﬁC’I‘BH;TCJleB[X
qUCell.

12. 6. Haiitu o6nacTs OIIpeNeIICHHUS, 00JIACTh 3HAYEHHUH, R'l, R.R, R.R'l, R R mna
OTHOWEHUA R={<X, y>| X, y € [-n/2, n/2] m y > sin x}.

13. 7. lokasars, 4To mist JIFOGHIX OMHApHEBIX OTHOMIEHHIH
R URy) T =R,"UR,?!
14. 8. Jloxasats, 4To eciu oTHOICHUS Ry 1 R; pednexcupnel, TO pedeKcuBHb! 1
OTHOLICHHS: |
RiUR;, RiNRy, Rl-l, Ri‘R, |

15. 9. Ha muoxectBax N u NxN ompenesmam R cnepyromum o6pasom: <a,b> e R, <> (a-b)
Aemures Ha m (m>0). Jlokaszats, 9to Ry, ABISETCS OTHOIIEHTEM 3KBUBAJICHTHOCTH.

16. 10. 13 ropona A B ropox B sezer 5 Jopor, a u3 ropoza B 8 ropox C — 4 oporn.
Ckonbko myTedi npoxomsmux vepes B, seger u3 A B C?

peTHHr-KOHTPOJIL No 3
17. 11. B 6ubmmotexe 5 yueGHUKOB TCOMETPHH, 7 — TPUTOHOMETPUH, 4- axreGper. CKoIbKo
TIOTHBIX KOMIIICKTOB y4eOHUKOB MOXHO cOCTaBuTL? (Bee 9K3EMINIAPEI CYUTAIOTCS

Pa3JINYHBIME ).
18. 12. Ckomsko ¢c11ocoGoB pasnoxuts 10 0IMHAKOBEIX MOHET HO JBYM KapMaHam?
19. 13. Cxonbko ¢roco60B pasnoxuts 10 OMMHAKOBBIX MOHET 10 TPeM KapMaHaM TaK,
YTOOBI HA OJIH U3 KAPMAHOB He GBLI ITyCTHIM?
20. Iocrpouts CKH® ¢yHKIMH, 3a1aHH0 bopmymoit
S (x:.,2) = ((Fy = D)%) > (y D z).
21. Iocrponts CIH® byHKIHH, 3a1a0HOIH CTONONOM 3HAYCHHH [ (X, ,z) = (1,1,0,1,0,0,1,0).
22. Tloctpouts monmnom Xerankuna mis ¢bysKIMH 13 1. 20

23. o ucxoxuoit marpure cmexuoctn M IIOCTPOUTE YEPTEXK rpada, COCTABUTL MATPHILY

namuaentHoctd H u cricok pebep.



6) IK3aMEeHALIMOHHBIE BOIIPOCHI 10 JUCIIUTIJINHE

1.

98]

I1.
12.
13,
14.
5,
16.
17.

18.
19.

20.

21.

22.

23.

24,

. ©opMyITBI ANreGpEI BEICKA3BIBAHMH. PaBHOCHIBHOCTE dopmyn. Teopema o

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

M =
0 -1 0 0 11
0 0 -1 -1 10
-1 0 0 1 0 of

Ornpeienennss MHOXKECTBA, ITYCTOTO MHOMKECTBA. Ksanropsr. [TommuoxecTsa. Crioco6sr 3ananms
MHOJKECTB.

Koneunsie u 6eckoneunsie MEOXeCTBA. MOIHOCTD MHOKECTBA.
Onepanmu Hax MHOXecTBaMH. JTuarpamMmer Berna.

JlexapToBo NpoH3BeNEHME MHOXECTB, JICKapToOB KBajpar IPOUM3BOILHOTO  MHOXKECTBA.
Ilpusectn mpumepsl. 3anucats dopmyisL BBIPAXKAIOHE 9HCIIO JJIEMEHTOB JIEKApPTOBA
IIPOM3BEACHUS U JIEKApPTOBA KBAJPaTa.
Honstne 06 orobpaxenuu. OGpassr u npoodpaskl U mX cBoicrBa. OCHOBHBIE THIIBI
orobpaxennit. Kommosunus OTOOpakeHHH. ACCONHATHBHOCTE Kommrosunuy. Komimosunus
ONMHOTUIIHBIX OTOOpaxkeHuit. OGpaTHMOCTL u OIHOCTOPOHHSAS oOpatumocTs. Kpurepun
06paTEMOCTH H OIHOCTOPOHHEH 0GPATHMOCTH. |
Muoromectasle oTHOIIEHHs. Bynmess ONCpal¥ HaJ OTHOLICHHSAMH. Bynesa anre6pa
OTHOWICHUHA. byIeBBI MATPHITHI ¥ OTHONICHAS HA KOHEUHBIX MHOKECTABAX.
bunapnusie  otmomemms.  CsolicTpa OMHAPHBIX  OTHOIICHHIL: pe(IIeKCUBHOCTS,
CHMMETPUYHOCTE, aHTUCHMMETPHMYHOCTh, TPAH3UTHBHOCTS.
OTHOWEHHUS DKBHBANEHTHOCTH. KIIACCHI OSKBHBAICHTHOCTH I nx cBoicrea. Dakrop-
MHOX€CTBO. OTHOIICHHS NOPSAKA. YIOPA/IOUCHHETE, JTMHEHHO-YIOPANOYEHHBIC K YACTHIHO-
YIOPAAOYEHHBIE MHOXECTBA.

Bricka3biBaHuSA U onepanuy Haj HEMA. Tabnuna ucrunrocTw.

PaBHOCHJIBHOM OJICTAHOBKE.

PaBrocububIe ipeoGpasopamus Gopmyit. OcHOBHEIE PABHOCUJIBHOCTH,
JlemMa o umcIie CITOB €110B UHMHEI M B andasuTe U3 r OyKa.

Paur gopmyner. PaBrocunsrocts hopmyi u Oyneserx Gopmyi (Teopema).
JBo¥icTBeHHOCTE B anre6pe MOTHKH. 3aKOH NBOHCTBEHHOCTH (reopema).
OOmwit npuHIMN ABOHCTREHHOCTH (Teopema).

puaiwm neolicTBennocTy nns Gynessx dopmy (teopema).

DyHKIMHU anreGpsl IOTHKA. 3ananue bynxnun popmynoit. Hopmainsnsie (hopmpr.
ANTrOpUTMEI HOCTPOSHUS COBEPIIECHHBIX HOPMAJIBHBIX (hopm.
Teopema o pasnoxenuu GynxImu anreOpel JIOTUKYU 1O EPEMEHHBIM.
Teopema o coBepIIeHHOH TU3BLIOHKTHBHOM HOPMaJILHOM (opMe u cmaepmeHHo'ifl
KOHBIOHKTUBHON HOpMansHOU (opMe.

[Tonnsie cucteMsl QyHKIUIA. Hpumepst monsbix cncrem bynkimii (¢
J0Ka3aTeIbCTBOM ITOJTHOTEI).

3aMuHyTBIe K1acch! GyHKIHET anreGpbl TOTHKIL.

Kimacesr ¢ynkuuii, coxpassionmx Hob 1 CIUHHULYY. T€OpeMBI 0 3aMKHYTOCTH KITACCOR
Pou P,. Teopema o pynxnuu He coxpansrolet Hoib. Teopema o pynxmum, He
COXpaHSIOIIEN EAUHHUITY.
Knacc caMoiBoHCTBEHHBIX (QYHKIHIA. Teopema o 3amxuyTOCTH KiTacca S. Teopema o
HECaMOJIBOMCTBEHHOM (QYHKIHH.

Kiacc monoTonusix dymkuuit. Teopema o 3aMKHyTOCTH Kiacc M. Teopema o
HEMOHOTOHHOM (QyHKLHH,




25. Homauom Xerankuna, Teopema o IPEACTaBIEHUN (PYBKI[MH B BUJIE TOJTAHOMA
XKerankuna.

26. Knacc muneitusix ¢yuxmmit. Teopema o 3aMKHyTOCTH Knacc L. Teopema o nelinnaeiinoi
byHKIHH.

27. Teopema ITocra 0 QyHKIIMOHANBHOM TIONHOTE anreOphl JIOTHKH.

28. IlepecTaHOBKM ¥ IIOACTAHOBKH. Dopmyna 1S BEIYHCIEHHS YHCIIA TTEPECTAHOBOK.

29. Pasmemenus. QopMyia 715 BEIYACIECHHS THCIA pa3sMeUcHHI,

30. Coueranms. opMyna 11 BBIMHC/ICHHS YHCIIA COUCTAHMIA.

31. Pas6uenus. ®opmyna 115 BEUHCITEHES YHCITa pa3bueHuii.

32. MeTox BKITIOYEHHUH U HCKITIOUEHMIA, |

33. Onpenenenns rpados, HX HpeaCTABICHU. Marpunet cMexHOCTH ¥ HHIMIEHIH.
M3omopdusm rpagos.

34. Ilpocreiimmue TuIbI TpaoB: HOMHEIE, ABYIOJIBHEIE, pery/apHsle U ap.Oneparyn
00beJMHEHUsI, COSMHEHNIS, OTIOHEHYS.

35 . MapmpyTel, I1enu, MpocThie el , UKL, CBI3HOCT rpada.

36. Teopema o gucie peGep B rpade i ce ClIEACTBHE.

37. Stineporr! rpadEer. JleMma 0 CyILECTBOBAHUH KA B rpade. '

38. TeopeMa 0 HEOOXOIMMBIX ¥ JOCTATOYHBIX ycnoBusx rpada ObITh 31‘/’1.nepoBLIM.!

39. Tloctpoenue sitnepoBa uKIIa (anroput™ Drepn).

40. Oprpacsr. OpMapuIpyTHI , opreny, opuuKibL. Ces3HOCTE oprpados. Teopema s
9UJIEPOBBIX Oprpados.

41. l'amuneToHOBEI rpadel. Teopema upaxa.

42, JlepeBbst 1 ux cBoiictBa. OCTOBHOE A€PEBO, UUKIMIECKUH pamr rpaga. |

43. Passensroniee MHOKECTBO, pa3pes, MOCT. AuroputMm Kpackana. |

44. [lnockue ¥ ITaHAPHEIE TpadBbL. ["omeomopduocTs rpados. TeopeMEr 0 HEOGXOTHMBIX 1

HOCTATOYHBIX YCIOBMAX MIIAHAPHOCTH rpadoB.

45. Teopema Ditnepa 0 COOTHOIIEHUY THCIA rpanei, pebep u Bepiuun B rpade. Ee 0Gobmente
Ha HECBSI3HbIE IpadEl.

46. TeopeMbr 0 cBOMCTBAX MNAHAPHEIX rpadoB: YHCITE pebep, CTeNeHn BEpINMH.

477. Packpacka Bepmud B rpade. XpoMaTH4ecKoe 9HCIIo. Packpacka npocreimmx rumnos
rpa¢os.

48. Teopema 0 packpacke IPOH3BOILHOTO rpaa. TeopeMa o packpacke mIaHAPHOIo rpadga.

49. HaxoxaeHne XxpoMaTHIecKOro YmcIIa s IIPOU3BOJIBHOTO Tpada.

50. Anropurm JleHKCTpEL

51. Onpenenenue moToka B cetr. [IpocToe ceyenne u BeMumHa ero 11oToka. Teo pema @oppa,
Qankepcona.

52, ANropuT™ HaXOXIEHHS MaKCHMATBHOTO TI0TOKA B CETH.

53. AndasutHoe konuposanwe. OqHO3HAYHOCTE KOIMpPOBaHUS.

54. CeoiictBo mpeduxca. Teopema.

55. HeTpuBHAIBHOE Pa3ioskeHHEe KOJOB B CXEMe KOAXPOBAHMSA. AJITOPUTM IIPOBEPKH
KOJWPOBAHUSA Ha OJHO3HAYHOCTD.

56. Hepasencro Maxmmnana. Teopema.

57. Teopema 0 CyIIECTBOBAHME B3aHMHO OJHO3HAHOTO KOJMPOBAHUS, 00JIAIAI0ILEr0
CBOMCTBOM IpeduKca.

58. IlonsTre 0 Koax ¢ MUHUMATILHOL HU30BITOYHOCTEIO.

59. JlepeBo B3aMMHO OJHO3HAYHOIO KOIUPOBAHUS ¥ ONEPAIMHA HA HEM.

60. Haceimennoe u IIPUBEJICHHOE KO/OBBIC JICPEBhS.

61. ANropuT™ MOCTPOEHNS KO/ ¢ MUHUMATBEHOMN H3GLITOUHOCTBIO.

B) BONIPOCHI IS CAMOCTOATEILHOI paGoTh:
1. Cnoco6bl 3a1aHUs MHOKECTB.




OCHOBHEIE OIepanvy Hag MHOMKECTBAMIL, Hmarpammer  Ditnepa-Betina.  CrolicTsa
OIIEpaLHi HAl MHOXKECTBAMIL. '

3. Tlonsrue pazbueuus u TTOKPEITHA MHOXECTBA.

4. Ompeznenenue npsmoro IIPOU3BEACHUS MHOXECTB. Brrumcienue Mom_ﬁmcm IPSIMOTO
TIPOU3BE/ICHHUS KOHEHBIX MHOXKECTB. MOIIHOCTH KOTOPHIX H3BECTHEL |

5. llomAtHe GHHAPHOrO OTHOIICHHS. Ilpumepsl GUHAPHBIX  OTHOLICHMIA. Anroputm
IIOCTPOEHHUSA MAaTPHUITEI OTHOIICHHUS

6. Kakue orHomenns masmaior pe(IIeKCHBHEIMA, CHMMETPHYHEIME 1 TPaH3UTHUBHBIMH.
OcobennocTi MaTpHIIB! OTHOMEHMH JUTH TAKHX OTHOLIECHUH.

7. IloHsTHE OTHOIIEHMS SKBHBAIEHTHOCTH, IIpumepsr oTHOWEHHIT SKBUBATeHTHOCT. YTO
Ha3bIBACTCH KIIACCOM SKBUBANEHTHOCTH, CUCTEMO KIACCOB SKBUBATCHTHOCTI Caoiictaa
KJIACCOB 3KBUBAJICHTHOCTH.

8. TlomaTue oTHOWIEHHS MOpPsIKA. HIpumeps! otHOIIERUH TOpsyKA. |

9. TlonaTHe 3aMBIKAHHS OTHOLIGHHSL AJITOPUTM TPaH3UTHBHOTO 3aMBIKAHHS (anropur™

Yopmaiia). |

1. Tlomarne amreGps! moruKH, byHxnny anreGps! goruxm. [IpaBuna nocrpoenns Tabumist
HCTHHHOCTH U KapTsl KapHo.

2. Tlonsatue dopmynst anreOpel JIOTUKA. YHapHBIE H OHHApHEBIE JOrHYecKHe orepauy.
Hpuopurer noruyeckux oneparit. |

3. Ilonstue snemenTtapHoit AUSBIOHKIMY (KOHWBIOHKIHK) (GOPMYJI, JH3IBIOHKTHBHON w
KOHBIOHKTMBHOW HOpMAaNbHOIM GopMOiL.

4. Ionstne CIH® (CKH®). Teopema o cymecrBoBanuy CIH® (CKH®D).

5. ANropuTMEI HOCTpOCHHUS CIH® (CKH®) 110 Tabnuiie HCTHHHOCTH.

6. AIrOpHTMBI HOTyYeHHs coxpamennoi ITH® (KH®) no xapre Kapmo.

7. OnpeneneHue Tpada, cMeXHEIX pebep, cMmexHbIX BepmmH. YTo 03HAUACT BBIDAXKCHHE
“pebpo MHIUAEHTHO BepIMHam’? |

8. Ompenenenue OPHCHTHPOBAHHOTO,  HEOPHEHTHPOBAHHOTO, CMEIIaHHoro  rpada.
Kanonnueckoe mpexncrasnenne HEOPHEHTUPOBAHHOrO Tpada (HaprucoBaTs mpuMep).

9. Monsrme: mycroro rpada, Hynb-Tpada, TpuBMansHOro rpada, rpada ¢ NeTIIMH,
MynbTHIpada, mpocToro rpatha, GeCKOHETHOro rpada (mpusenuTe anMeE:)m KaXKI0TO B
BHJIE arpamm).

10. Yto Ha3BIBAIOT IOKATBHON CTEHeHLIO BepmmHEI rpada. TlonsTre nonycrenenn nexons”
1 “IOJTyCTeneHs 3axona’ s OPHECHTHPOBAHHOTO rpada. [ToHsTHE CBH3HOI‘:() rpada.

11. Ilepeuncnure BO3MOXHBIE CIIOCOBEL 3amaans rpagos. Kak (]_)O_pMI/IpYK;)'I‘CSI MaTpHIla
MHIMICHITNY, MaTPAIA CMEXHOCTH [l HEOPHEHTHPOBAHHOTO i opneﬁn'HpOBaHHoro
rpagos. |

12. Kaxve rpadsl maseisaror usoMopdueMu, TIpuBectn IrOPUTM CpaBHEHUS Tpados,
IPEACTABICHHBIX MATPHIIAMK CMEXHOCTH, HA NPEIMET BHIABJICHUS HX H30MOPAHOCTH.

13.Ilyte  nmoporm B HCOPHUCHTHPOBAHHOM  (OPMEHTHPOBAHHOM) Trpade: OIIpeJIeIICHHE
MapIIPyTa, MIMHBI MapIIPyTa, MapUIPyTa LUKIHIECKOTO, LEITH, IIPOCTOM |LIeTH, IUKIE,
TIPOCTOTO ITHKJIA.

14. Yro moruMaeres mox o6xomom rpaa. Onrcanue anropurma 06xona rpadya B riiyGuny.

15. Ompenenenne cBsi3HOTO HCOPHCHTHPOBaHHLIN rpada. UTo HaspBaeTcs KOMIIOHEHTOI
CBA3HOCTH HEOPHEHTHPOBAHHOTO Tpada.

16. Onpenenerue cunmpHO CBA3HOrO H OLHOCTOPOHHE CBAZHOTO OPHEHTHPORAHHOTO Tpada.
KommnonenTs! cusHolt cBs3HOCTH 1 OAHOCTOPOHHEH CBA3HOCTH rpada. [

17.Yto ecTp oTHOmeHME MOCTHKHUMOCTH 3aqanHoe Ha rpade. CsolcTBa OTHOIICHS
AOCTHNHUMOCTH VISl HEOPHEHTUPOBAHHOTO K OPHEHTHPOBAHHOTO rpa¢os. ‘

18. IIonsTHE OTHOIIEHHS JOCTHXUMOCTH Ha MHOXKECTBE KOMIIOHEHT CHIILHOM CBSI3HOCTH,

19. 3ananue  marpuer  cBs3HOCTH AL HCOPHCHTHPOBAHHOIO  rpaha, MaTpPHIEI

) |
OAHOCTOPOHHEH CBA3HOCTH ISl OPHEHTHPOBAHHOTO Tpada, MaTpPHIEL CUIBHOMN CBAZHOCTH
AJ11 OPUCHTUPOBAHHOTO rpada. |



20. Merpraeckne XapakTepuCTHKH TpadoB: OpesiereHte PACCTOAHUA MEXY BepIIHHAMMU
V; BV, B CBA3HOM rpade, nuamerpa cBA3HOTO rpada, IKCIEHTPHCHTETA BEPIIHUHEI V B

CBA3HOM rpace, paguyca rpada, HEHTPANTBHON BEPIIUHEL
21. Ilonatne ToUKH cowreHeHus, MocTa 1 Gioka. Korma BEPINMHY Ipada MOXKHO CYATATD
TOUKO# couwnenenus. Kakoe peGpo cuuraercss MOCTOM.
22. YTo Ha3BIBAETCS BEPLIMHHOM H PeOePHOM CBI3HOCTHIO rpada.
23. Omipesienenne HEOPHEHTHPOBAHHOTO fepeBa. UTO HA3BIBAKOT OCHOI:EHBIM JEPEBOM
HCOPHEHTHPOBAHHOTO CBA3HOTO rpada. UTo HasbIBACTCS HEOPHEHTHPOBAHHEIM JICCOM.

7. YYEBHO-METOJUYECKOE X HHOOPMAIIMOHHOE OBECIEYEHME
JUCIIVILINHEI (MOIYJIS)

a) OcnoBHasI iATeparTypa. |

1. 3apunosa 3.P. [lekuuu o JUCKPETHON MaTeMaTHKe. Marematugeckas noruxa/
ydebHoe mocobue.- M.: Poccuiickuit yausepcurer ApyxGb1 HapooB, 2014.-120 ¢.
// http://www. iprbookshop. ru/22190 i

2. Mapuenxos C.C. OCHOBEI TeopHy GyIIeBBIX pynxumit/yuebuoe nocobue.- M:
OUBMATIINT, 2014.- 136 c. //http://www. iprbookshop. ru/24270. ‘

3. HUeanos W.II. C6opHuk 3ama4 mo Kypey «JIMcKkpeTHas MaTeMaTHKay/ METOANYECKHE
yKasaHus.- M.: MoCKOBCKHIA rOCYIapCTBEHHEBIN TEXHAYECKHU I VHUBEPCUTET HMEHH
H.3. baymana, 2013.- 32 c. //http://www. iprbookshop. ru/31549,

4. Anexcees B.B. Jlexmuu mo AUCKpETHOU MaTeMaTuke/ yueGHOe ocobme.- M.: HUI
MH®PAM, 2013.- 90 c¢. //http://www. znanium. com/catalog,.

0) lomosHuTebHAS AMTEpaTypa.

1. Knamnos @ K. Tuckpernas matemaruka. Yacts 1. OCHOBEI TEOPUH MHOXKECTB U
KomGunaropuka.- M.: MockoBeKkwmit TocyaapcTBeH B CTPOUTENBHEIN YHHBEPCUTET
2010.- 112 c. //http://www. iprbookshop. ru/16394 .

2. Ycos C.B. JluckperHas MaTeMaTnka/ yue6Hoe mocobue.- OMCK: Omcxwit roc. yH-T
Vim. C.B. Jloctoescxkoro, 2011.- 60 c. // hitp://www. iprbookshop. ru/24884.

3. Mapuenkos C.C. OCHOBEI TeopHu Gy/IeBbIX Gysknnit/ yaeGroe mocoGue.- M. :
OUIMATIIAT, 2014.- 136 c. //http://www. iprbookshop. ru/24270

4. Xpamosa T.B. Jluckpernas MaTeMaTuka, DIeMEHThI TeopuH rpados/ yuyebuoe
noco6ue.- HosocuGupek: Cubupekuit roc. yH-T TCIIEKOMMYHUKALUY 1 HHPOpMa-
THKH, 2014.- 43 c. //http://www. iprbookshop. ru/24270.

2

B) UnTepHeT-pecypesl.
1. 3BC «YuuBepcurerckas 6ubnuoTexa omwainy - http:/biblioclub.ru/
2. DmnextpoHHHas GuOnMoTeKa: hitp://www.twirpx.com

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHME
JAUCLATLIMHBI (MOY JIsT)

st mpoBemeHHs  aGOPATOPHBIX — 3aHSTHI NpelHa3HaYeHa CHeNUaIu3upOBaHHAS
naboparopus — (aya. Ne 511-3T"), nosposstiomas IPOBOIUTH MYJIETUMEIHHHBIE 3aHSTHA.

s BemonHeHMs naGopaTopHBIX paGoT CIIONB3YETCsl  KJIACC  KOMITBEOTEPOB, ¢
IIPOTPaMMHEIM 00CCIIeYeHHEM: A3BIK IporpammupoBanust C++; Microsoft Office Word s
OhOPMIICHHS OTYETOB.
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