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1 Ieab AMCUUILUIMHBI.

B pesyinbraTe OCBOCHHMS JAHHOW JUCLMILIMHBI

y oOydaromierocss JOJDKHBI OBITh

cOpMHUpPOBAHBI KOMIIETCHIIMM OCHOBHOM MpodecCHOHaIbHONH 00pa30BaTeNbHON IPOTrPaMMBI
OakanaBpuata (nanee - OITOIT): OITK-1.

1.1 ®opmupyeMble KOMIIETEHINH, HHANKATOPbI JOCTHKEHUSI KOMIIeTEHIIH,

SHaAHUsA, YMCHUN, HABBIKHA
Tabmuua 1 — 3Hanus, yMeHus1, HaBBIKK, POPMUPYEMBIE TUCIUILTHHOMN

Konx n na3sBanue

Nuaukatopsl 1O0CTUAKEHUSA

3HaHud, yMeHus, HaBbIKHU (3YB),

aHaJ3a 1 MOJACIIUPOBaHMA,

TEOPETUIECKOT0 u
OKCIICPUMEHTAJIBHOI'O
WCCIIeIOBAHUS B
npodeccruoHanTbHOM
JeATELHOCTH

HCTIOJIb30BaHHEM (DU3UIECKIX

3aKOHOB, BBICIIICH
MaTEMaTHUKH, TEOpUHn
BEPOSATHOCTEN "

MaTeMaTHIECKOMN CTaTUCTUKHU,

JIMCKPETHOU MAaTEMaTUKH,
MOJIOKEHU I

00IIEeTEXHUI ECKUX
TUCIIATLTIH.

OIIK-1.2. Bri6upaer u

[IpUMEHSIET ~MaTeMaTHYEeCKUe
METOAbI, TEOPETUYECKUE U
IKCIEPUMEHTAIIbHBIE METObI
($u3NYeCKNX HCCIENOBAaHUN U
METO/BI MOJIETUPOBAHNS,
HEOOXOOUMble MAJIsl pELICHUs
[IOCTaBJICHHBIX 3a7a4.

OIIK-1.3. PaspabaTeiBacT u
npeo0dpazyeT MaTeMaTHUECKHE
MOJENH SIBJICHUH, IPOLIECCOB U
CUCTEeM €  Lembl0  HX
s dexTuBHON  MpOrpaMMHO-
anmapaTHOW peajau3alud U
NPUMEHEHUSI B HAYYHBIX
HCCIICIOBAHNAX,  IPOEKTHOU
NEATEIbHOCTH,  YIPaBJICHUH
TEXHOJIOTHYECKUMH,

COMAaJIbHBIMH CUCTEMAaMU.

KOMIIETSHIIUH KOMITCTEHIIUH, 3aKPEIUICHHbIE | (hOPMUPYEMBIE TUCITUIUINHON

3a JIUCITUTUIMHOMN
OIIK-1 Cnocoben | OIIK-1.1. Pemaer | 3uaTh:
IIPUMEHATH KOHKPCTHBIC 3aJla4uM M3 | — OCHOBHBIE q)aKTI)I, KOHIISIIIIUK U
€CTECTBEHHOHAYYHbIE u | obmacru CBOEl | NPUHIMIIBI JUCKPETHOW MAaTEMATHKH.
OOIIIeHHKEHEPHbIe 3HAHUSL, | TPOECCHOHATBHOM YMeTh:
METObI MaTEMaTHYECKOI'O | NEATENLHOCTH ¢ | — T'paMOTHO IOJb30BATHCA SI3BIKOM

JIMCKPETHOM MaTEMaTHUKH;

— CTpPOro JMOKa3bpIBaTh MaTEeMaTHYCCKHE
YTBEpXKAEHUS U3 O0JIaCTH JAWCKPETHOMN
MaTEeMaTHKH, BBIZICTISIS TJTaBHBIC
CMBICIIOBBIE ACTIEKTHI B JIOKA3aTEIHCTBAX;

— peliaTh KOHKPETHBIE 3aJaud U3 001acTh
cBoe MpohecCHOHATBHON EITEIBHOCTH C
HCITOJIb30BAHUEM IUCKPETHOW MAaTEMAaTHKHU

— BBIOHpaer u MIPUMEHSIET
MaTEeMaTU4YeCKHe METOABl W  METOMbI
MO/ POBAHUS, HEOOXOAWMBIE  JUIA
pEeIIeHus TTOCTaBIEHHBIX 3a/1a4.

Buianers:

— CHOCOOHOCTBIO  paspalaTbiBaTh U
mpeoOpa3oBHIBATh MaTeMaTH4YeCKHe

MOJICTH SIBJICHUH, TPOLIECCOB M CHCTEM C
menplo uX 2(GGOEKTHBHOW IPOrPaMMHO-
amnmapaTHOW pealu3allii U MPUMEHECHUS B

HayYHBIX HUCCIICOOBAHHUAX, HpOGKTHOfI
JCATCIBbHOCTH, YyrpaBJICHUU
TCXHOJOTNYCCKUMU, coraJIbHBIMHA
CUCTCMaMHU.

1.2. MecTO JUCHHMIIIHHBI

JucuuIuimHa

BKJIFOUCHA B MOAYJIb «MareMaTHu4ecKkue u O6H_ICTCXHI/I‘-ICCKI/IC OCHOBBEI

npodeccuonanbHoil aearenbHocTH» OIIOIT BO, obs3arenpHas yacTh. JJUCIUMIIIMHA OCBaWBaeTCs

4




Ha 1 kypce, BO BTOPOM ceMecTpe.

2 O0béM U TPYAOEMKOCTH NMCHHUILIMHBI MO BHAAM Y4eOHBIX 3aHSTHIA.

DopMbI IPOMEKYTOYHOH ATTECTALUH.
Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUIUIHEI 110 BHIaM YIE€OHBIX 3aHSATHI

. O0BEéM yacoB o popmam
OO01mast Tpy1I0eMKOCTh ¥ BUJIbI y4eOHOM pabOThI IO AUCUIHUILIMHE,

MIPOBOJMMBIC B pa3HbIX Gopmax 0D0 06(};;1;}8” 300
1 Obmas Tpya0eMKOCTh TUCIUTUINHBI 144
2 KonrakrHas pabora oOydaromuxcs ¢ mpernojaaBateieM (M0 BUIaM 88
y4eOHBIX 3aHATHIT) (BCEro)
AynuTopHas paboTa (Bcero): 88
B TOM YHCIIE:
JIEKIIAHU 36
MPAKTHYSCKUE 3aHSTHUSI, CEMHUHAPBI 52

B MHTEPAKTUBHOM (hopme

B 3JICKTPOHHOM hopme

3 CamocTosiTenbHas paboTa obydaromuxcs (Bcero) 20
4 TIpoMeXyTOUHasl aTTECTALMsI 00YYarOLIEerocs — 36
IK3aMeH

3. YueOHO-TeMaTHYeCKHIi IVIAH M COepPKAaHUue NUCHMILIUHBI.

3.1 YueOHO-TeMaTH4YEeCKUIl IJIAH
Tabmuma 3 - YueOHo-TeMaTHIeCcKuil TUIaH 0YHOU (PopMBI 00yUeHus

o O6H12?..ﬂ TpymoeMKocTb 3aHATHH (Jac.) Dopmbl
= TpynoeM AynutopH. KB?T%HJ;OH
5 Pa3gensl ¥ TEMBI TUCIUININHEI KOCTh 3aHATHS CPC IPOMEKYTOTHO
L 110 3aHATUAM (Bero [ e, IIPaKT. it aTTecTanuu
2 yac.) YCIIEBAEMOCTH
%
1. Teopust MHOXKECTB 22 8 12 2 WHauBuIyanb
HOE 3a7aHKe
Nel
1.1 ITommuOKecTBa. Onepanuu Haf Tect Nel
MHOKecTBaMu. MOITHOCTh
MHOKECTB.
1.2. ITpsimoe mpou3BeneHne Tect Ne2
mHokecTB. CooTBercTBUs. CBOMCTBA
COOTBETCTBHH.
1.3. ®ynkuuu. CooTBETCTBUS U
PENAIUOHHEIE 0a3bl TaHHBIX.
2. MaremaTnyeckas JOruKa 22 10 10 2 NHauBuIyasb
2.1 Bynessr GbyHKIHN. HOC 3a1aHne
[IpencraBnenne B HOPMAJBHBIX Ne2
q)opMaX. Tect Ne3
2.2. MuHuMu3anms OyIIeBBIX
($yHKUIUH.
2.3. llomHora cucreM OyJeBBIX




OOmas TpymoeMKOCThb 3aHATHIA (Jac.) DopMEI
E Tpy0EM AynutopH. Kf;;?{g;goﬂ
= Pazpensl 1 TeMbl AUCHUTUIMHBI KOCTB 3aHATHS CPC TPOMEKYTOUHO
=4 10 3aHATHAM (Beero ™ pexy. IPAaKT. il aTTecTanuu
2 Jac.) yCIIeBaeMOCTH
%
GyHKIUH.
7 2.4. lpunoxxeHust OyneBbIX GyHKINH
K TEOPUU PEICHHO-KOHTAKTHBIX CXEM
[Mpunoxenust OyneBbix (QyHKIMH K
TEOPUH CXeM U3 (DYHKIMOHATBHBIX
9JIEMEHTOB.
3. MaTeMaTuyeckas JOruka 22 6 8 8 Nuaueuayats
HOE 3aJIaHHe
Ne3
8 3.1. Anrebpa BBICKA3bIBAaHHIA. Tect Ned
Jlormueckue cieacTBus.
9 3.2. Anrebpa npenukaToB
4. OcHOBBI TeOpHH rpadoB 24 8 12 4 WuuBuyams
10 | 4.1. OcHOBHBIE TIOHITHS TEOPUHU HOe 3a/ianne
rpados. Onepanuu ¢ rpadamu. Ned
11 | 4.2 LIuKIIBL. [L1aHapHOCTb. Tect Neb
Packpacka rpada. [lepeBbs. OctoB
rpada. CBI3HOCTS.
12 | 4.3. AnropuTM™BI pelieHus 3a1a4 Ha
rpadax.
5. OCHOBHI TEOPHUH ATTOPUTMOB 18 4 10 4 KonrposnbHast
13 | 5.1 Mammna Trropunra. pabora
Hopmanbabie anroputMmbl MapkoBa.
14 | 5.2 [IpUMUTHBHO-PEKYPCUBHEIE
dhyHKITHN. OO6mas TEOpus
QJITOPUTMOB.
IIpomexyTouHast aTTecTauus 36 36
9K3aMeH
Bcero: | 144 36 52 20 36
4 Tlopsaok OUEHMBAHUSL yCNeBAeMOCTH M CHOPMHUPOBAHHOCTH

KOMIIeTeHUMH 00y4aiouerocs B TeKylleid ¥ MPOMeKYTOUHOM aTTeCTALNH.
[[J'I}I MOJIOKUTEIbHOM OLCHKH II0 pPE3yJIbTaTaM OCBOCHHUA JUCHUIIIMHBI 06yqa101ueMyc51

HEO0OXOIMMO BBITMIOJHUTH BCE YCTAHOBJICHHbIE BUIBI y4ueOHON paboThl. OneHKa pe3yabTaToB
paboTel oOyuaromierocs B 0amnax (1o BUgam) npuBeeHa B Tadbnuue 4.

Tabnuna 4 - banibHO-peHTUHTOBas OLIEHKAa Pe3yabTaTOB y4eOHON paboThl 0Oyyarouuxcs

o Buaam (bPC)

VYuebHas padora |Cymma  |Bumel v pe3ynbTaThl OreHKa B aTTECTAIlN Bammet
(BUIBI) 0amioB  |yueOHOW pabOTHI

Texymmast yuebnas |60 JIexmnoHHBIE 3aHATHS MOCENICHNE JICKIIMOHHOTO 3aHATHS 6-12
pabora B cemecTpe (KOHCTIEKT)

(ITocemenwne

3aHATHH 110 WupuBunyansHbIe 3a oHO MHIUBUAYAJIbHOE 3a/IaHUE

pacIUCaHuIO U 3amaHus (OT4ET O 3 6as1oB (BEIIONHEHO 51 - 65% 3amanmii) |12 - 28
BBITIOJTHEHUE BBITTOJTHEHUH 5 6asta (BeImomHEeHO 66 - 85% 3amaHwMif)




VYuebnast pabora |Cymma  |Bunsl u pe3yabTaTsl OreHka B aTTeCcTalluu Bamnnbt
(BUIBI) OamoB  |y4eOHOH pabOTHI

3aaHui) HH/IVBUAYaJIBHOTO 7 6annoB (BemmonHeHO 86 - 100% 3amanmii)
3aJ1aHus)

Tects! (5 Tecra)
TectNel, TectNe3 2 6aJsuta (IOpOroBOE 3HAYCHUE) 13-20
4 6an10B (MaKCUMAIbHOE 3HAYEHHE)
TectNe2, TecTtNed

TectNe5
HToro mo Tekymieii padore B ceMecTpe 31-60
IIpomexyrounas |40 Teoperuueckuii Bonpoc 1 |4 6ama (IoporoBoe 3HaYCHUE) 4-9
aTTecTanus 9 das110B (MaKcUMallbHOE 3HAUCHHUE)
(3K3aMeH) Teoperuueckuii Bonpoc 2 |4 6ajia (IoporoBoe 3HaYCHUE) 4-10
10 6a10B (MakcUMalbHOE 3HAUCHHUE)
Pemenue 3agauu 1. 4 6anna (OpOroBoe 3HAYCHHUE) 4-7
7 6an10B (MakcUMallbHOE 3HAUCHHUE)
Pemenue 3anaun 2. 4 6an0B (MMOPOroBOC 3HAUCHHUE) 4-7
7 6a/10B (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3anaun 3 4 6anna (OporoBoe 3HaYCHHUE) 4-7
7 6a/10B (MaKCUMAJIbHOE 3HAYCHHUE)
HToro nmo npomMe;XKyToYHOIf aTTeCTallHM B ceMecTpe (IK3aMeHy) 20-4060.
CyMMapHasi olleHKa 10 JAUCIHUILUINHE B ceMecTpe : CyMMa 0aJuioB TeKyIel 1 MpOMEeXYTOYHOH aTTecTalyn

51-1006.

5 MarepuanbHO-TeXHHYECKOE, NMPOrPaMMHOe M Y4eOHO-MeTOAUYeCKOoe
o0ecrieyeHue TMCUMILINHBI.

5.1 YueOHas qureparypa
OcHoBHasi yueOHas1 IuTEpaTypa

1. Cymomnaros, C.B. Jluckpernas maremaruka [DiaeKTpoHHBIH pecypc]: yueOnuk / C.B.
Cynomaros, E.B. OBunHHUKOBa — 4-¢ u31. - DIEKTPOH. TEKCTOBBIE JaH. - HoBocubupck: M3a-Bo
HI'TY, 2012. — 280 C. - Pexum JIoCTyna:
http://biblioclub.ru/index.php?page=book_view&book_id=135675

2. KysuenoB O.I1. [IuckperHas mMaTtemaTHKa Ajs WHXeHepa [Dnekrponnslii pecypce] / O.I1.
Ky3HeroB - DneKkTpoH. TEKCTOBBIE JIaH. - 6-€ u3M., crep. - Cankr-IletepOypr - Jlans, 2009. — 400 c.
Pexxum nocryma: https://e.lanbook.com/reader/book/220/#1/

3. JuckperHas Maremartuka [DIEKTpOHHBIH pecypc]: B 2 4. : ydeOHOE MmocoOme s

crynenTtoB By30B. Y. 1/ E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HOBOKy3HEUKUH HH-T
(¢pun.). - Hosokysueuk : HOU Keml'V, 2018.- 160 c.- bubmuorp.: c. 146-147. - Pexum
noctyna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

Jlono/IHuTeIbHAS yYeOHAas JIuTepaTypa

1. Xarraptu P. [luckperHas MaTemaruka A MPOTPaMMHUCTOB [DJIEKTPOHHBIA pecypcl:
nep.c aHri.: yuebnoe nocodue / P.Xarraptu — u3z 2-e, HCIpaBiIeHHOE - DIEKTPOH. TEKCTOBbIE JIaH.
— Mocksa: Texnocdepa, 2012. - 400 c. — Pexxum JoCTymna:


http://biblioclub.ru/index.php?page=book_view&book_id=135675
http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php

http://biblioclub.ru/index.php?page=book_view&book_id=89024

2. Penpkuwn, H.II. [uckperHas maremMaTuka [DIeKTpoHHBIA pecypc]: yueOnuk / H.IL
PenpkuH — DnekTpoH. TeKcTOBble naaH. - MockBa: ®wusmarmut, 2009. — 264 c¢. — I'pud
«PexomenmoBano» YMO 1o KJIacCHYECKOMY YHHBEPCUTETCKOMY OOpa30BaHUI0 B KAauyeCTBE
ydyeOHUKa Uil CTYJICHTOB BBICHIMX Y4YeOHBIX 3aBEACHUH, OOYdYalOUIMXCS IO HAIpPaBICHUSM
noaroroBku 010100 «Matematuka», 010200 «Martematuka. [lpuxnannas marematuka», 011000
«Mexanuka. [Ipuknannas maremarukay. — Pexxum nocrymna: http://e.lanbook.com/view/book/2293/

3. http://biblioclub.ru/index.php?page=book_view_red&book_id=75709

4. KymukoB B.B. JluckperHas matemaTHKa [ DIEKTPOHHBIN pecypc]|: yueOH. mocobue / B.B.
KynukoB. - DnextpoH. TekctoBble naH. - Mocksa: PUOP, 2007. - 174 c.- Pexum pocryna:
http://znanium.com/bookread.php?book=126799

5. Hlesenes, FO.I1. [luckperHas mareMartuka [DIEKTPOHHBIM pecypc]: y4eOH. mocobdue /
FO.I1. llleBenes. - DnexkTpoH. TekcToBbIe AaH. — CankT-IletepOypr : «Jlanby, 2008. - 592 c.- Pexum
noctyma: http://e.lanbook.com/view/book/437/

5.2 MarepuajibHO-TeXHHYECKOe ¥  TNPOrpaMMHOe  obecredeHue

JUCHUIIIUHBI.
VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPoBOATCS B yueOHbIX ayautopusx KI'TIN KemI'Y:

HanmeHnoBanme MOMEIIEHUN IS IlepedueHb OCHOBHOTO Anpec (MECTOOIOXKECHHE)
MPOBE/ICHUS BCEX BHJIOB YUEOHOH | 000OpyHOBaHUs, YUeOHO-HATIAAHBIX | TTOMEIICHHUH IS POBEICHHUS
JeSTEbHOCTH, MPETyCMOTPEHHOU NOCOOHI U MCIIONB3yeMOro BCEX BUJIOB yueOHOU

y‘Ie6HBIM IIJIAaHOM, B TOM YHCJIC ImporpaMMHOIro obecreueHust JACATCIbPHOCTH,
IIOMEILEHHUS 111 CAMOCTOSITENBHOM MPEeyCMOTPEHHON YIEOHBIM

paboThI TJIaHOM
603  VYuebmas aymuropus uisd|CHenuann3upoOBaHHAS (yuebnas)|654079, KemepoBckast 0071acTh,
MIPOBECHUA: Mebenp: JIocKa MeJioBasg, CTONbL,|T. HOBOKy3HEUK, mp-KT
- 3aHATHN JCKITMOHHOTO THIIA; CTYJIBSI. Meramrypros, a. 19
- 3aHATHH cemuHapckoro|O6opynoBaHue IS MPE3CHTAINH
(TIpaKTUYIECKOT0) THTIA. yaeOHOro MaTepraja: TMepeHOCHOe -
HOYTOYK, 9KpaH, TPOEKTOP.
Hcnons3yemoe MporpaMmMHOE
o0ecrieueHme: MS Windows

(Microsoft Imagine Premium 3 year
o CyOJHMIICH3HOHHOMY JOTOBODY,

LibreOffice (cBOOOIHO
pacmpocTpassieMoe I10),
FoxitReader (cBOOOIHO

pacupoctpansiemoe [10), Firefox 14
(cBoboHO pactpocTpansemoe [10).
WuTepHeT ¢ obecniedeHneM 1ocTymna
B DUOC.



http://biblioclub.ru/index.php?page=book_view&book_id=89024
http://e.lanbook.com/view/book/2293/
http://znanium.com/bookread.php?book=126799
http://e.lanbook.com/view/book/437/

606 VYuebuast aygutopusi | Crenuain3upoBaHHas (yuebnasn)|654079, KemepoBckast 00nacTb,

MPOBEICHHS: mebenb: Jocka MenoBas, Kadenpa,|r. HoBokysHenk, np-kT
- 3aHATHH JEKINOHHOTO TUTIA; CTOJIBI, CTYJIBSI. Merannypros, 1. 19
- 3aHATUH cemuHapckoro|O0opyaoBaHie Ui MPE3CHTALNH
(MpaKTHYECKOr0) THIA; y4eOHOro MaTepHaja: MepeHOCHbIE -
- TPYNNOBBIX W WHAWBHUIYAJIbHBIX|HOYTOYK, 9KpaH, IPOEKTOP.
KOHCYJIbTallNi; Hcnone3yemoe IpOrpaMMHOE
- TEKyLIero KOHTPOJIS u|obecrieueHue: MS Windows
MPOMEKYTOYHON aTTECTAIUH. (Microsoft Imagine Premium 3 year
no CyOJHWIIEH3UOHHOMY JIOTOBODY,
LibreOffice (cBOOOIHO
pacrpocTpaHsemMoe I10),
FoxitReader (cBOOOIHO

pacnpoctpansiemoe [10), Firefox 14
(cBoboanO pacmpoctpansiemoe I10),
Sunexc.bpaysep (oTeuecTBEeHHOE
cBoboaHO pacmpoctpansemoe [10).
WuTepHeT ¢ obecnieueHneM 10cTymna
B DUOC.

5.3 CoBpeMeHHbIE npogeccuoHAIbHbIE 0a3bl AAHHBIX u

HHGOpPMaLMOHHBIE CIIPABOYHbIC CHCTEMBI.

1. Hudopmannonnas cucrema «OOmEpOCCUHCKU MaTeMaTHYECKUH MOpTal», pPexUM
noctyma : http://www.mathnet.ru/
2. VHpOpMalMOHHAs cHUCTeMa «ODKCIIOHEHTa» - LEHTP HH)KEHEPHBIX TEXHOJIOTHH U

MOJICITMPOBAHUS, PSIKUM JocTyma :http://www.exponenta.ru

3. basa mannbeix Science Direct (6omee 1500 sxypHanoB uzgarenbctsa Elsevier, cpenn HuX
U3JIaHKs [0 MaTeMaThKe ¥ nHpopMaTHKe), pexxuM aocTyma :https://www.sciencedirect.com
4. WNudopmanmonnas cuctema «EqmHOoe OKHO AocTyma K MHPOPMAIMOHHBIM pecypcam»

http://window.edu.ru/catalog/
5. basbl [aHHBIX W aHAIMTHYECKHE NYOJIMKAIlMA Ha MopTane «YHHUBEPCUTETCKAsS
uHbopmanroHHas cucrema Poccust», pexxum goctyma: https://uisrussia.msu.ru/

6 Hnble cBeeHus U (MJIM) MATEePHAJIBI.
6.1. TeMbl NUCbLMEHHBIX Y4eOHBIX PadoT

Tabnuma § - TeMbl MUCEMEHHBIX YIE€OHBIX PaboT

Paznen Temsl KoHTpoJibHbIE TOUKH
Teopus MHoXxecTBa 1 onepalny HaJl MHOKECTBAMHU. Tect Nel
MHOECTB
OtHomenus. CoiicTBa oTHOLMIEHUNA. DyHKINN Tect Ne2
DKBUBaJICHTHBIE MPEOOPa30BAHM MHOKECTB. NuauBunyanbHOe
Onepanuu HaJ oTHOIIEHUSIMU. CBOMCTBA OTHOIIEHUM. 3amanue Nel
Marematnuec | ByneBsl pyHKINN Tect Ne3



http://www.exponenta.ru/

Pasznen Tembl KOHTpOJIbHBIE TOUKH
Kas JIOTHUKa Hopmanbusie ¢hopmbl ipeacTaBieHus OyaeBbIX NuauBuayanbHoe
¢ynkuuii. [TonHora cucteM OyneBbIX (QyHKITHIA 3aganue Ne2
Maremarnuec | Bricka3blBaHME. Jlornueckue ornepauuu Hajx | TectNel
Kas JIOTHUKa BbICKa3bIBAHUSMHU.
Jloruueckoe cienoBanue Gpopmyin anreopbl NuauBuayanbHoe
BbICKa3biBaHuil. [Ipenukarel. Jlornueckue u 3amanue Nel
KBaHTOpPHbIE Ollepaluy HaJ npeaukatamu. Jloruueckoe
ciegoBanue GopMyI JIOTUKU PEIUKATOB.
OcHoBBI OcHOBHbIE IOHATHSA U OIIpeEIeHHs TEOpUU IpadoB. Tect Ne2
Teoprn Anroputmsl Ha rpadax WuauBuayansHoe
rpaos 3aganue Ne2
OcHoBBI Mamwuna Treropunra. HopManeHbie alropuT™Mbl KontponbHas
TEOpUU MapxkoBa. [IpuMUTHBHO-pEKypCUBHBIE (PYHKIIUN pabota
JIITOPUTMOB

6.2. TlpumepHble BOMpoOchl W 33JaHUsl / 3aJa4d AJs1 NPOMEKYTOYHOM

arrecragmuu
Pa3zoen 1. Teopus mroscecms
Tema 1.1 [logmuOkecTBa. Onepanuu HaJ MHOKECTBAMU. MOIITHOCTh MHOYKECTB.
Ipumepnvie meopemuueckue 60npocsl

1. UYro Takoe ™mHOxkecTBO? KTO sBisieTcs OCHOBaTeneM Teopuu MHOkecTB? Kak
0003HavaeTCs MPUHAIC)KHOCTh WK HE TIPUHAJIC)KHOCTh HEKOTOPOTO 00BEKTa X MHOKECTBY A?

2. O0OBsicHUTE 0OCOOCHHOCTH 3a/IaHUsI MHOXKECTB Pa3JIMYHBIMHU CTIOCOOAMU: MEPEUUCITICHUEM,
XapaKTEePUCTUYECKUM MTPEAUKATOM, TOPOKIAIOIIECH TPOLIEAYPOil.

3. Uto Takoe MOIIHOCTH MHOecTBa? Kaknme MHOecTBa HA3BIBAIOTCSA DKBUBAJICHTHBIMHU?
Kak o603HauaeTcsi 5KBUBAJICHTHOCTh MHOXKECTB?

4. Kakoe MHOXecTBO HaspiBaeTcs mycThiM? Kakoe  MHOXECTBO  Ha3bIBaeTCs
yHHuBepcaabHbIM? Kak 0003HauaTcs mycToe U yHUBEpCaaIbHOE MHOXKECTBA?

5. Kakoe MHOXECTBO Ha3bIBACTCS MOJMHOXKECTBOM MHOkecTBa A? Kakumu cBOMCTBaMH
o0JasaeT OTHOIICHHE BKIIOUEHHUsI MHOXKECTB? B kakoMm cityuae MHOXeCTBa paBHbI? B yem ornnuune
MEXIy COOCTBEHHBIMU U HECOOCTBEHHBIMU MOMHOKECTBAMU MHOXKecTBa A?

6. Kakoe MHO»kecTBO HasbIBatoT OyineaHoM MHoxecTBa A? ChopMynupyite U AOKaXHUTE
TEOPEMY O MOIIIHOCTH OyJieaHa KOHEYHOT'O MHOKECTBA.

7. Ompenenute, Kakue Omepanuyd M Kak MOXHO TMPOHM3BOAWUTH HajJ MHOxecTBamu. Kaxk
n300paxkaeTcs pe3yapTaT 3TUX Olepaluii Ha Auarpammax Ditnepa — Benna?

8. 3anuimTe OCHOBHBIE 3aKOHBI TEOPHUH MHOXKECTB (MAEMIIOTEHTHOCTh, KOMMYTAaTUBHOCTD,
aCCOILIMAaTUBHOCTb, TUCTPUOYTUBHOCTD, MOTJIOIIEHIE, CBONCTBA ITYCTOTO MHOXKECTBA U YHUBEPCYMA,
WHBOJIIOTUBHOCTD, 3aKOHBI e MopraHa, CBOHCTBa IOTIOJTHEHUS).

9. Jlokaxxute 3aKOHBI TEOPUHA MHOKECTB METOI0M B3aUMHOT'O BKIIFOUEHHSI.

10. Kak cocTtaBuTh XapakTEpUCTHUECKHE MPEIUKAThl MHOKECTB, MOJYYarOlIUXCA B
pe3ynbTaTe BBIMOTHEHHS OMNEepaluii rnepeceueHusi, OObeUHEHHUS] U JTOTIONHEHHsI, €CIT MU3BECTHBI
XapaKTEPUCTUUECKHUE MPEIUKATHI HCXOIHBIX MHOKECTB?

11. I[OKE[)KI/ITC 3aKOHBI TCOPUHU MHOZKCCTB € TIOMOIIBIO XapaKTCPUCTUUCCKUX MTPCAUKATOB.
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12. JlokaxxuTe 3aKOHBI TEOPUHM MHOXKECTB Ha AMarpaMmax Jiliepa — Benna.

13. B kakoMm cilyyae roBOpAT, YTO MEXJy MHOXKeCTBaMd A U B ycTaHOBIEHO B3aMMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTH PAaBHOMOIIHOCTh O€CKOHEYHBIX MHOKECTB?

15. Kakne MHOKeCTBa Ha3bIBAIOTCS CYETHBIMU?

16. Jlokaxure TeopeMy O HECUETHOCTH MHOKECTBA BCEX JECHCTBUTEIbHBIX YHCEN OTPE3Ka
[0;1].

17. Kakne MHOK€CTBA Ha3bIBAIOTCS KOHTUHYaJIbHBIMU ?

18. Chopmynupyiite akcHOMy MaTEMaTHYSCKON WHITYKITUH.

IIpumepnvie npakmuueckue 3a0anusl
1. Jlaner MHOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiinure MHOXECTBO

(Xevy)nz
2. Tloctpoiite muarpammy Ditiepa o popmyne (X @Y )NZ
3. JlokakuTe TOXKAECTBO TPeMs CIOCOOaMHM MPH MOMOIIY AuarpaMm Diinepa — BenHa,

METOJIOM XapaKTePUCTHICCKHUX MPETUKATOB U METO0M B3aUMHOTO BKItoueHwMs. A, B, C —
pou3BOJbHBIE MHOXKecTBa (ANB)UC =(AUC)N(BUC).

4. MakcuMalibHO YIIPOCTUTE BRIPAXKEHUS, TTOJIH3YSICh OCHOBHBIMH 3aKOHAMU TEOPUH
MHOYKECTB ((Au(Bm B))n((AN(BU D))uc))uéu(Au(B no))

5. JlokaxxuTe METOJJOM MaTeMaTUYECKON MHAYKIUH:

1.4+2-7+3-10+...+n(3n+1) = n(n+1)2.

Tema 1.2. [Ipssmoe npousBeaeHue MHOKeCTB. CooTBeTcTBUS. CBOMCTBA COOTBETCTBUM.

IlpumepHnvie meopemuyeckue 60npocowl

1. YUto sBigeTcss pe3yiabTaToM MPsSMOro MPOM3BEACHUSA ABYX MHOXeCTB? UTo sBiIsSIeTCS
pe3ynbTaTOM BO3BEICHUSI MHOXKECTBA B HATYPAJIBLHYIO CTEIEHB?

2. Jlokaxxute TeopeMy O MOITHOCTH MPSMOTO MPOU3BEICHUS IBYX KOHEUHBIX MHOXKECTB.

3. Uro Takoe n-mecTHoe oTHomeHue? Kakoe OTHOIIEHHE Ha3bIBACTCS OMHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HA3bIBACTCSl OTHOIICHHEM Ha MHOXKECTBE?

4. B yeM otiumre 00JIaCTH OTHPABJICHUS] U 0OJACTH MPUOBITUS COOTBETCTBHUS OT 00JIaCTH
ompeneseHus U 00JaCTH 3HAYEHUN COOTBETCTBUSA?

5. Onmmure cmocoObl 3aJaHusl COOTBETCTBHS (Tpaduueckuii crmocol, auarpamma,
MaTpuIa).

6. Kakoe oOTHOIIEHHME Ha MHOXKECTBE HA3bIBACTCA TOXKJICCTBEHHBIM (OTHOIICHUEM
uneHTuyHocTr)? OnpenenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHSL.

7. JlaiiTe ompenenacHUE OIepanusM HaJ COOTBETCTBUSMH: JIOTIOJHEHHE COOTBETCTBHS,
MMOCTPOCHHUE OOPATHOTO COOTBETCTBUSA, OOBEIMHEHNE, TIEPECCUCHHUE, KOMITO3HUITHSI.

8. Kak mocTpouTh MaTpHIlbl COOTBETCTBHIA, MOJYYAIOMINXCS B pe3yibTaTe Omepanuil u3
MpEeABIIYIIEr0 BOMPOCa, UCHOJIb3Ysl MAaTPULIbI HCXOJHBIX COOTBETCTBUI?

9. Uto HaA3BIBAIOT CTCIICHBIO OTHOIICHHS Ha MHOXKECTBE?

10. Yto Takoe orpanndeHre cooTBeTCTBUsI? CyKe€HHUEe COOTBETCTBUSA?

11. YTo HA3BIBAIOT CEUEHHUEM COOTBETCTBUS MO AneMeHTy? Omnpenenure moHsATHE «(haKkTop-
MHOECTBO MHOKECTBa M MO COOTBETCTBHIO P».

12. Yto Takoe MNPOEKUUU COOTBETCTBUA? YCTAaHOBUTE CBA3b MOHATHS «IIPOEKLIUU
COOTBETCTBUS» C MOHITUEM «CEUEHUE COOTBETCTBUS MO PJIEMEHTYM.
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13. Yto Ha3bIBaIOT NpoeKLKel n-MecTHOro oTHoweHus? Kakue onu 6b1BaroT?

14. Yto Ha3bIBaeTCs SAPOM COOTBETCTBUA?

15. B xakom ciiyyae OTHONIEHHE Ha MHOXXECTBE HA3bIBAIOT pPE(ICKCUBHBIM,
aHTUpePIECKCUBHBIM, Hepe(IeKCUBHBIM? B 4eM OTiIMuYMe CUMMETPUYHBIX, aHTUCUMMETPHYHBIX U
HECUMMETPUYHBIX OTHOLIEHUM Ha MHOXecTBe? Kakue OTHOILIEHUS Ha MHOKECTBE Ha3bIBaKOTCS
TpaH3UTUBHBIMU? B KakoM citydae OTHOILIEHHE HAa MHOYKECTBE HA3bIBACTCSI MOJIHBIM ?

16. Kak MOXHO HCHOJB30BaTh MATPUIbl KOHEUHBIX OTHOIIEHMH Ha MHOXECTBE IS
IIPOBEPKU UX CBOWCTB?

17. Kakoe OTHOLIEHHE Ha MHO>KECTBE Ha3bIBAETCS IKBUBAJIEHTHOCThIO? UTO Takoe Kiacc
skBHBaJIeHTHOCTH? Kakumu cBolicTBaMU 00JIaar0T KIacchl SKBUBATCHTHOCTH? Chopmynupyiite u
JOKa)KUTE T€-OpeMy 00 OTHOILIEHUHU YKBHUBAJIEHTHOCTH.

18. Kakoe oTHOIIeHHE HA MHOXKECTBE Ha3bIBaeTcs mopsiakoM? B ueM oTimuume cTporo u
HECTporo mnopsakoB? B uyeM oTiMuuMe NOJHOrO M YacTUYHOTrO mopsaakoB? Kak Ha3bpIBaioT
MHO’KECTBA C 33JaHHBIM Ha HUX MOJHBIM MopsaakoM? Kak Ha3pIBalOT MHOKECTBA C 33aJaHHBIM Ha
HUX YaCTHUYHBIM MOPSAKOM?

19. Kakue »s1eMeHThl YINOPSAOYEHHOIO MHOXECTBA HAa3bIBAIOTCS  HAMOOJIBLINIA,
HauMeHbIM? Kakue s5eMeHThl yHmopsIOYeHHOTO MHOYKECTBA HA3bIBAIOTCS MaKCHMaJbHBIMU,
MUHUMaJbHBIMU? Kakne OOBEeKThl COCTABIISIIOT BEPXHIOK M HIDKHIO TpaHU YIOPSA0YEHHOTO
MHOkecTBa? Kak Ha3pIBarOT HAMOOJBITYIO0 HIDKHIOIO U HAUMEHBIITYIO BEPXHIOIO TpaHu?

20. Kak mocTpouTs quarpaMmy Xaccs 4YaCTHUYHO YIOPSIOYEHHOIO MHOXKECTBA?

IIpumepnvie npakmuueckue 3a0anus

1. Jlamo  A=labc} B={1234] AcAxB  RcB?  A={a1)@2)b3)(2)c3) ()

Po= {11 (21).22)23)24) 6344} Uzo6pasure P, P rpaduueckn. Haiinnre matpumy (RePo)”

[TpoBepbTE € MOMOIIBK MATPHIIBI, ABJISAETCS JIM OTHOLIEHHE "2 pedIEKCUBHBIM, CHMMETPHYHBI,

AHTHUCUMMETPUYHBIM, TPAH3UTUBHBIM?
2. HaiimuTe oGmacts onpe/esienns, 001acTh 3HAaUEHUH OTHOIICHUS PcR?, (x,y)eP < x? +y? =1
SBnsierca nu  otHomeHue P pedrexkcuBHBIM, aHTHUPE(DICKCUBHBIM, CHMMETPUYHBIM,
AHTHUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPAaH3UTUBHBIM? OOOCHYITE OTBET.
Tema 1.3. @ynkuu. COOTBETCTBUS U PEISIITUOHHBIE Oa3bl TAHHBIX.
IIpumepnvie meopemuyeckue 60npocsl

1. YUro takoe ¢yHkums? Yto sBiseTcs apryMeHTOM M 3HadueHueM (yHkiuu? YTo Takoe
MecTHOCTh pyHKMKu? Kakas GpyHKIMs Ha3pIBaeTCs oneparuei?

2. Uem ornuuarorcs oOJacTh OmMpeneieHus U 00IacTh 3HadeHHWs (QYHKIUU OT ee
MHO>KECTBA OTIPE/IENICHUs U MHOKecTBa 3HaueHui? Kakas ¢yHKus Ha3piBaeTcs ToTanbHOM? Kakas
(GyHKIIHS Ha3bIBAa€TCS YaCTHYHOM?

3. Kakoif snemeHT Ha3biBaloT 00pazom »snmeMeHTa a? Kakoil »nmeMeHT Ha3bIBaloT
npooOpazom siemeHta b? YUrto HaszpiBaoT oOpa3oM MHOKecTBa? UTO Ha3bIBalOT MpooOpa3zom
MHOecTBa? Uto Takoe o0pa3 ¢pynkuuu? Yro Takoe mpoobdpa3 GyHKIHHU?

4. Kakue ¢yHKIMM Ha3bBalOT WHBEKTUBHBIMU? Kakne (GyHKIIMU Ha3bIBAIOTCA
CIOpbeKTUBHBIMU? UTO Takoe OueKius?

5. KakoBa ocoOeHHOCTH 0003HaueHus Kommo3uiuu GQyHkuuii? Kak HazpIBalOT
KOMITO3UITUIO (DYHKITHIT?

6. PensmmonHsie 0a3bl JaHHBIX B MEPBOM HOpMaTbHOU GopMe M OTHOLIEHHS. ATpHUOYT.
3anuce.

7. Onepannu Haj 0a3aMu JaHHBIX.
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IpumepHvle npakmuueckue 3a0aHus.
1. Onpenenure oOpa3 u mpoodpas pyHknuu f:R—->R f(x)=sinx. YKaKUTE, ABISETCS TN
coorBercTBHE f 1 QyHKIMEN.
2. Onpenenute 00pa3 nmoamuoxkectBa C — R — f(C) u mpoobpa3 noamuokecTBa DR —
fY(D) ma pyaxkmum f:R—>R, f(x)=x?, C=[-3,2], D=[4,9], D=[-6,-4], D =[-3,4].

3. Mg pyskmuit R—»R f(x)=2x+1, g(x) = , Haizure cynepnosunuio (fog)(x).

X2 42

Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. byneBs! ¢pynkuuu. [IpeacraBinenne B HOpMaIbHBIX (OpPMaX.
IIpumepnvie meopemuueckue 60npocwi

1. Kakas ¢dbynkuus HazpiBaercs OyneBod? CKOJBKO BCETO MMEET 3HAYCHHM N-MeCTHas
OyneBa QyHkuusa? Yro takoe Tabmuia uctuHHOCTM OyneBod ¢yHkuuu? Kak ycranaBnuBaercs
JeKcukorpaduyeckuii nopsaok?

2. 3anummuTe TAOMUIBl MCTUHHOCTH OCHOBHBIX OyJeBBIX (DYHKUMHA: OTpULIAHMS,
KOHBIOHKIIMH, JU3BIOHKIIUN, UMIUTHKAIIUA, JKBUBAJCHTHOCTH, CyMMBI 10 MOIYJIIO 2, IITpUXa
Meddepa, crpenku [Iupca.

3. B xakoM mopsiKe BBINOJHAIOTCS JOTHYECKHE ONepaluH, €CIM MHOE HE YCTaHOBIIEHO
cKOOKamu?

4. Jlokaxxute Bce OCHOBHBIE 3aKOHBI OyJ1eBOI anreOpbl, IOCTPOEHUEM TaOIUI] UCTUHHOCTH.

5. B xakom cnydae nepemeHHast OyaeBoN (GyHKIIMM Ha3bIBAETCS CYIIECTBEHHOM ?

6. Kak mocTponuts nBOMCTBEHHYIO (yHKIHIO 1O opmyne? Kak mocTpouTh TBOWCTBEHHYIO
dbysakuo o tabauie uctuaHocTH? Kakast pyHKIus Ha3pIBaeTCsl CaMOIBOMCTBEHHOM?

7. Kakumu cBoiicrBamu o01amaeT JBOHCTBEHHOCTE?

8. JlokaxuTe mpUHITUI TBOMUCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3HLIOHKT?

10. Kakas ¢popmyna Ha3bpIBaeTCs AM3BIOHKTUBHONW HOpMasibHOU (hopmoit (JIHD)? Kaxkas
(dhopmysa Ha3bIBaeTCS KOHBIOHKTUBHOW HOpMabHOU opmoit (KHD)?

11. Jlokaxxute TeopeMy O mpeacTaBieHun J000i Oyineoit pynkmuu B JJHO (KHD).

12. Jloxaxkxute nepByIo U BTopyto Teopembl LIleHHOHA 0 paznokeHuu OyneBoit (GyHKIMH 110
MIEPEMEHHBIM.

13. Yto Takoe KOHCTUTYEHTA €UHHIIbI, KOHCTUTYEHTA HYJIs?

14. Kakas ¢opmyna Ha3pIBa€TCsl COBEPIUICHHON MHU3BIOHKTHBHON HOpPMalIbHOW (popmoit
(CAH®)? Kakas ¢dopmyna Ha3bIBae€TCs COBEPIICHHONW KOHBIOHKTHUBHOW HOpMaibHOU (HopMoit
(CKH®D)?

15. Kakue npeoOpa3oBaHust HE0OXOaUMO cienaTh, yToObl Gopmyny npuectd B CJJHD
(CKH®D)?

16. Kax moctpouts CAH® (CKH®), ecnu ¢yHknus 3agaHa Tabmuied HUCTHHHOCTH
(cnenctBue 2 Teopem lllenHona)?

Ipumepnsie npakmuyeckue 3a0anus
1. TloctpouB TaOmMIBI HCTUHHOCTH COOTBETCTBYIONIMX  (DYHKIIMM, BBISICHHUTE,

SKBUBAJIECHTHBI I (OPMYIBI v U O U=(X—) y)@((y—)f)—)x~ y), o=Y-Z>X.
2. Yxaxure Bce (pukTHBHBIE NepeMenHble GyHkumn  f (X, y, z) = (10101010) .
3. Hocrpoiite aBoicTBeHHYI0 GYHKIMK f =(XvYyvZz)-tvX-y-z, HCIONB3YsS HPHHIHII

JIBOMCTBEHHOCTH
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4. Tlocrpoiite  nBoiicTBeHHYr0  QyHKuMH  f =(1000001110001100), HCHOJIB3Ys

OIIpeJieTICHUE.
5. C momouipl0 SKBHUBAJCHTHBIX MpeoOpa3oBanuii mnoctpoiire JH® ¢dynkuum

f (X]_’XZ’XS):(Y]_VXZ VY?’)'(X]_'XZ \Y% X3) .
6. IlpeacraBere B CAH® u B CKH® ¢yHKIUIO, MOJIB3YSICH CIEACTBUEM 2 TEOpeM
Illennona f (x;,%,,X3)=(01010001).

7. C 1OMOmBIO  AaHAWIMTHYECKUX  MNpeoOpa3oBaHMN  TPEACTAaBbTE  (PYHKIIHIO
f (Xl’XZvXS) :(xl\/ xz)_> x3 B CIIH® u B CKH®

Tema 2.2 MunnMmusanus OyneBbIX QYHKIUI.

IIpumepnvie meopemuueckue 60npocwi

1. Kax onpenensiercst cnoxknocts JJHD? Kaxyro JITH® Ha3piBatoT MUHMMaIbHON?

2. Yto Takoe uMIUIMKaHTa (Gopmynasl @? B kakom ciydae uMMIIMKaHTa (GOPMYNBI ¢
Ha3bIBAETCS IPOCTOM?

3. Kakas JIH® naswiBaercs cokpamieHHoi? Kak noctpouts cokpamennyto JJH®D meronom
Kgaitna?

4. Kakas [IH® HnaszeiBaercsa TynukoBoi? Kak momyuuts Tynukossle JJH® mo marpuue
Kgaiina?

5. Kak crtpoutcs kapra Kapuo mis 3-mectHeix U 4-mectHbiX ¢(yHkuui? Ilo xakomy
MpaBWIly BBIICIAIOTCS mpsMoyronbHUkH KapHo? Kak cocTaBuTh NPOCTYI0 HMIUIMKAHTY I10
npsmoyronbHuKy Kapao? Kak npumensiercs kapra KapHo ains MUHUMU3alMy 4acTUYHON OyneBoit
byaKIAN?

6. Kak c¢ mnomompro brelika — Ilopenkoro mnomyduts cokpameHnyro JH®D w3
npousBosibHON JIHD?

7. lIlepedopmynupyiiTe BCEe H3BECTHBIE BaM alrOpuTMbl MuHHMH3ammu JIHO mos
Muanmmu3annn KHO.

Ipumepuvie npakmuyeckue 3a0anus

1. Haiimute munumanenyto JIH® ¢ momomsto metona Kpaitna u kapt Kapuo mnst yHKInm
f=(01010111).

2. C momorisio kapt Kapuo mocrpoiite MJIH® s yactudHo onpeaenenHoi Gpyakimn f=
(01--01-1) (mpoyepku COOTBETCTBYIOT HEOPEACICHHBIM 3HAUCHHSIM )

Tema 2.3. [TonHOTa cucTeM OyIeBbIX (DYHKITHIA.

IIpumepnvie meopemuyeckue 60npocsl

1. Kak cpaBHuBaroTCsi HabOpbl aprymeHTOB OyneBoi ¢ynkuuu? Kakas OyneBa QyHKuus
Ha3bIBa€TCSI MOHOTOHHOM?

2. CdopmynupyiiTe MyHKTHl alroputMa JUid TOCTPOCHHUs MoiuHoMa JKeranmkuHa wu3
teopemsl JKerankuHa. B kakom cinyyae nonuHoM JKerankuHa siBIsieTCS TUHEHHBIM?

3. Kak moctpouts momuHom JKeraikuHa METOJOM HEOMPEIENCHHbIX KOA(PGUIUECHTOB?
Kak nocrponts nonumHoM Xeranknna, ucnosnb3ys TpeyroiabHuk [lackansa?

4. Kakas OyneBa ¢yHKUUs Ha3bIBaeTcs JTUHEHHON? Kak npoBepuTh TMHEHHOCTh QYHKIUU
METOJIOM HeolpeeaeHHbIX K03()(PUIIMeHToB, He cTpos NoaruHOM JKerankuHa?

5. Uro Ha3bIBaeTCs 3aMbIKaHUEM HEKOTOPOro MHOXkecTBa OyneBbix ¢(yHkimit? Kaxoe
MHO>KECTBO OyJeBBIX (PYHKIMI Ha3bIBA€TCS 3aMKHYTHIM ?

6. JlokaxxuTe 3aMKHYTOCTh MHOXKECTBa OyNeBbIX (YHKIMHA, COXpaHAIOUUX HYIb.
JIOKa)XUT€ 3aMKHYTOCTb MHOKECTBa OyJleBBIX (DYHKIHMHA, COXpaHSIOMMX enuHuLy. Jlokxaxure
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3aMKHYTOCTh MHO>KECTBAa MOHOTOHHBIX OyneBbIX (QyHKIHMH. J[oKakuTe 3aMKHYTOCTh MHOXECTBa
CaMOJIBOMCTBEHHBIX OyneBbIX (QpyHKIMiA. JloKakuTe 3aMKHYTOCTh MHOXECTBA JIMHEHHBIX OYJIEBBIX
GbyHKIUH.

7. loxaxxute TeopeMy o cBoiicTBax kiaccoB [locra.

8. Kakas cucrema OyneBbix (yHKIMIA Ha3bIBaeTcs moiHo#? Kakas monHas cuctema
OyJIeBBIX PYHKIIMIA Ha3bIBACTCS Oa3rcoM?

9. Chopmymupyiite Teopemy [locTa 0 OIHOTE CUCTEMBI OYIIEBBIX (DYHKITHIA.

10. lokaxkxute TeOpEeMy O TOM, YTO KaXIbli ()YHKIIMOHAILHO-TIOJHBINA 0a31C COACPKUT HE
Oostee yeTpIpex OynaeBBIX ()yHKITHIA.

IIpumepnvie npakxmuueckue 3a0anusl

11. TlpoBepsTe, siBnseTcs 11 GYHKIUS f (4, %) = (X ® %) & (X ~ Xo) MOHOTOHHOH

12. C momomipl0 MeTOJa HEOTpeNeNeHHBIX KO03(P(UIIMEHTOB BBIACHUTE, SIBJISCTCS JIH
TUHEeWHOW QyHKIUA f (%, %,) = (1002)

13. C moMomp0 PKBUBAICHTHBIX NMPEOOpPA30BaHUN IMOCTPOWTE MOJMHOM JKerankwHa H
BBIACHHTE, SBISETCS M GyHKIHA f(X,y)=X—> y®X-y JHHEHHOMN.

14. Beisichute, noyiHa i cucreMa QyHKIUH {x.y, xvy, Xx®y, X-y®y-z®z-x}-
15. [IpoBepsrTe, SIBIISIETCS I cucTema byHKIMiA 6a3ucom
{xdy®dz, x-y®dz-xdz-y, 0, 1}.

Tema 2.4. ITlpunoxxenuss OyneBbIXx (QYHKIUI K TEOPUH pPENEHHO-KOHTAKTHBIX CXEM

[Ipunoxxenust OyneBbIX PYHKIHMM K TEOPHH CXeM U3 (PYHKIHOHAIBHBIX 2JIEMEHTOB.
Ipumepnvie meopemuyeckue 60npocol

1. UTo Ha3bIBaeTCs MEPEKIIOYATENIbHON (peneliHO-KOHTakTHOM) cxemoit (PKC)?

2. Kakme nBa Buga KoHTakTOB paznuuaroT B PKC? Kakue OyneBbl ¢yHKIIUN
COOTBETCTBYIOT 3TUM KOHTAaKTam?

3. B xakom ciyuae OyneBa pyHKIus Ha3pIBaeTcs GpyHkiuei mpoBoaumoctu PKC?

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIMS U JU3bIOHKIUA?

5. Kakue PKC HaspiBaroTcsi paBHOCWIbHBIMU? Kak Bberumcisiercs cinoxHoctb PKC?
OO06ocHYITE YKBUBAJICHTHOCTh MHOYKECTB BeeX OyieBbIxX GyHKIMM P2 1 Bcex PKC.

6. Onuiurte ocHOBHBIE 3aa4u Teopur PKC 1 airopuT™MBbl UX pelieHusl.

7. Uto Ha3pBalOT (YHKIMOHAIBHBIM 35eMeHToM? Kak ompenensieTrcs cxema u3
(hyHKIIMOHATBHBIX 71eMeHTOB (CDD)?

8. B xakom ciyuae OyineBa ¢yHKUUs Ha3biBaeTcs (GyHkuueil mpoBoaumoctu CPI? Kak
BBIYUCIAETCS CIOKHOCTE CDD?

9. O6ocHyliTe S5KBUBAJIEGHTHOCTh MHOKECTB Bcex OyieBbIX GyHkimii P, u Bcex CDD.

10. Onummte ocHoBHBIE 3a1a4u Teopun CDD U alropuT™Mbl UX pEHICHUS.

Ipumepnsie npakmuyeckue 3a0anus
1. Haitnure GyHKIHMIO MPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMbI. YTIPOCTHTE CXEMY:
X—T
Y-
X—2z—Y
X
y—1z

2. TloctpoiiTe peneHO-KOHTAKTHYI0 CXeMy 10 JaHHOW (YHKIUU TMPOBOJUMOCTH

(X-yvzZvX)-(xvy).
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3. [MocTpoiite GyHKIIUU TPOBOAUMOCTH TSI CXEMBI
X:I_O—>
X7
Xg >
4. Tloctpoiite cxeMy u3 (YHKIMOHAIBHBIX DJJIEMEHTOB IO JAaHHOW (YHKIHH
NPOBOAMMOCTH (X-yVZ Vv X)-(XVYy)-

Cemectp 3
Paszoen 1. Mamemamuueckas nocuxa
Tema 1.1. Anrebpa BbicKa3biBaHUH. Jlorndeckue ciaencTBusl.
IlpumepHnvie meopemuyeckue 60npocowl

1. Yto Takoe BLICKa3bIBaHHE?

2. Kak cocTaBUTh OTpHUIIaHUE JAHHOTO BHICKA3bIBAHUSI?

3. Kak cocraBuTh BBICKAa3bIBaHUE, SBISIIONICECS JTU3BIOHKIIMEW JBYX JIaHHBIX
BbICKa3bIBaHUN? B kakoM ciy4yae MU3BIOHKIUS ABYX JAHHBIX BBHICKA3bIBAHUN SIBJISICTCS] HCTHHHBIM
BBICKa3bIBaHHEM ?

4. Kak cocCTaBuUTh BBICKa3bIBaHUE, SBIISIONICECS KOHBIOHKIHMEH JIBYX JIaHHBIX
BBICKa3bIBaHU? B Kakom cilydae KOHBIOHKIIMS JIBYX JIaHHBIX BBICKA3bIBAHUM SIBJISIETCS HCTHHHBIM
BBICKa3LIBAaHUEM?

5. Kak cocTaBuTh BBICKa3bIBaHWE, SIBJSIONIEECS HMMIUIMKAUEH JBYX JIaHHBIX
BBICKa3bIBaHU? B KakoM ciydae MMITTUKAIMS ABYX JAHHBIX BBICKA3bIBAHHU SIBIISIETCS UCTUHHBIM
BBICKa3bIBaHUEM ?

6. Kak cocTraBuUTh BBICKa3bIBaHUE, SBJISIONICECS OSKBUBAJECHTHOCTBIO [IBYX JIaHHBIX
BBICKa3bIBaHU? B KakoMm ciiydae 3KBUBAJICHTHOCTb JBYX JAaHHBIX BBICKA3bIBAHHUU SIBIISAECTCS
HCTUHHEIM BBICKa3bIBAHHEM?

7. Yto Takoe popmanu3aius BICKa3bIBAHUS ?

8. JlaiiTe MHIYKTUBHOE ompesesieHne GopMyiibl aareOpsl BhICKa3biBaHU. UTO Ha3bIBAIOT
UHTepnpeTarueit hopmyIib?

9. Kakme ¢opmMmynbl Ha3bIBalOTCSA COBMECTUMBIMH 10 HCTHHHOCTH? Kakue dopmyibl
Ha3bIBAKOTCS COBMECTHUMBIMH 110 JIOKHOCTH?

10. B kakom ciydae ¢opmyaa C(Xi,Xz,...,Xm) Ha3bIBA€TCS JIOTHYECKHM CIICACTBUEM
bopmyn  P1(X1,X2,....Xm), P2(X1,X2,...,.Xm) ey Pn(X1,X2,...,Xm)? Kak 3ammcaTh JIOrmueckoe
cieacTBue GopMyia B BUIE KIIay3bl?

11. KakoB anropuTm MeTo/1a PeIyKIHH s MPOBEpKH POpMYI Ha JIOTUYECKOE CIIE/ICTBUE?

12. Kak ¢ momomipto Merona KpaitHa MOXXHO YCKOPUTH 00XOJ CEMaHTHYECKOIO JepeBa
IIpH MpoBepKe (POpMyIT Ha JTOTUUECKOE CIIECTBUE?

13. Chopmynupyiite anroput™M HaX0XJIE€HUS BCEBO3MOXKHBIX CIEICTBUU MO 3aJaHHBIM
MMOCBHUIKAM.

14. ChopmynupyiiTe anrOpUT™M HAXO0XKACHUS MOCHUIOK JUTsl TAHHOTO 3aKJIFOUEHUSI.

15. Kakoe BBICKa3bIBAHHE MAaTEMaTHYECKOW TEOpeMbl X —Y Ha3bIBAETCS JOCTATOYHBIM,
Kakoe HeoOXOIUMBbIM?

16. Kak mmst TeopeMbl X —Y TMOCTPOUTH 0OOpaTHOE, MPOTHBOIOJOXHOE M 0OpaTHOE
MIPOTUBOTIOJIOKHOMY BbICKa3bIBaHUA? Kakue u3 HUX BepHBI, eciau BepHa npsiMas teopema? Kakue
13 HUX MOTYT OKa3aThCsl HEBEPHBIMU JIa)K€ B CIy4ae BEPHOCTH MPSAMOU TEOPEMBbI?

17. Yem oTiM4aroTCsl IeAYKTUBHBIE JOKA3aTeNbCTBA OT UHAYKTUBHBIX?
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18. Kak crpouTcs neAyKTHMBHOE JOKa3aTEIbCTBO YTBEpPXKIACHMH Buaa X —Y ? Kax
CTPOMTCS IEAYKTUBHOE JOKA3aTEIbCTBO YTBEPKIACHUN BUAa X «>Y ?

19. Kak mnpoucxoauT J0Ka3aTeinbCcTBO METOJOM KOoHTpano3uuuu? Kak mnpoucxomut
JI0Ka3aTeJIbCTBO METOJIOM OT MPOTUBHOI0? Kak MpouCcXoauT A0Ka3aTeIbCTBO METOA0M IPUBEACHUS
K abcypay? Jlist uero npu 10Ka3aTeabCTBE MOXKHO HCIIOJIb30BaTh KOHTPIIPUMEPHI?

20. B xakom cny4ae Ui JOKa3aTeNbCTBA NPUMEHSETCS METOJ MaTeMaTHYecKOn
MHAYKIMK? B KakoMm citydae 1 10Ka3aTeabCTBa MPUMEHSETCS METOJ] CTPYKTYPHOU MHAYKLUN?

21. JlokaxxuTe TeopeMy JeIYKIHH B alre0pe BhICKa3bIBAHHIH.

22. B uyem cocrour mnpuHOUN pe3odonuii? Kak CcOCTaBUTH pPE30JBBEHTY JABYX
IN3BIOHKTOB?

23. OnumwuTe aJropuT™M METoAa pe3oronuid. [lodyemy MeTox pe3oTroruil B 001eM cirydae
ABIgeTCs MoJTy3(PEeKTUBHBIM?

24. Kak coCcTaBISIOTCS pe30JIbBEHTHI IIPH NCTIOJIH30BAHNU METO/1a HACHIIIEHHs ypoBHe#? B
YeM COCTOUT CTPATErusi BHIYEpPKUBaHUS?

25. B 4yeM 0COOCHHOCTh METO/1a JIOK-PE30ITOIH ?

26. Kakoil IU3BIOHKT Ha3bIBaeTCsl XOpHOBCKMM? Kakoil XOPHOBCKHH JU3BIOHKT
Ha3bIBAETCSl YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOYHBIM ?

27. Kak 3(h(hexTHBHO MCIOTB30BATh METO/I PE3OJIONNHN ISl XOPHOBCKHUX TU3BIOHKTOB?

IIpumepnvie npakmuueckue 3a0anus

1. Tlonp3ysich TabNMUIIaMU HCTUHHOCTH, BBISICHUTE, CTIPABEJIMBO JIU JIOTHYECKOE CIIEICTBHE
(A&B) ->C,A—>B=A—>C.

2. Merogmom KBaitHa  BBISICHUTE, CHOpPAaBENJIMBO JIM  JIOTHYECKOE  CIIEJACTBHE

(AvC)—>B,C—(AvB),(B&C)—>(AvB)=B—>C,

3. MeTO,HOM OT IMPOTHUBHOT'O BBIACHUTE CIIPABEIJIMBO JIU JIOTHYECKOC CIICACTBUC
(AvC)—>B,C—>(AvB),(B&C)—(AvB)=B—C

4. Haiingute Bce CNEACTBUSA W3 JAaHHBIX IMOCBUIOK W BBIPA3UTE HUX B COJEPKATEIbHON
dopme: «Ecnm nienoe uncno aenures Ha 2 ¥ Ha 5, To oHO Aenutcs Ha 10», «llemoe uucno penurcs
Ha 2 U HE OCSIIUTCS Ha S».

5. MeTooM pe3oJTIonuil TOKaKUTE Pv (5 vR,PVR,QvR=R.

6. IlpoBepbTe crpaBeIMBOCTH CIEAYIOLIETO paccyXIeHus «Sl moiy B KMHO Ha HOBYIO
KMHOKOMEIMIO WJIM Ha 3aHSATHS IO MaTreMaTudeckod joruke. Eciu g moiiay B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO S OT BCed Aymiu mocMmerock. Eciau s moiay Ha 3aHATHS MO MaTeMaTHYeCKON
JIOTUKE, TO UCIBITA0 OOJBIIOE YIOBOJIBCTBUE OT CIEAOBAHUSA [0 MYTSAM JIOTUYECKUX PACCYKICHUH.
CrnenoBarenbHO, WM S OT BCEH MAYIIM MOCMEIOCH, WJIM HCHBITAI0 OOJNBIIOE YIOBOJBCTBHE OT
CJIEIOBAHUS 10 MYTSAM JOTHUYECKUX PACCYKICHHUI.

Tema 1.2. AnreGpa npeaukaToB

IIpumepnvie meopemuyeckue 60npocsl

1. Yro Takoe npenukar?

2. Yro Ha3pIBalOT MHOXKECTBOM MCTUHHOCTH MpeauKara?

3. Kakue norndeckue onepanuy onpeneaeHsl Uil IpeIuKaToB?

4.Kakue nmpenukarsl MOJIydaroTCs B PE3YJIBTATE BBINOJHEHUS JIOTUYECKUX ONEpAaLUid HaJ
npeauKaTaMmu’?

5. Urto mnosydaercss B pe3yibTaTe BBINOJHEHMs OIEpalMd CBS3bIBAaHUS IEPEMEHHON
KBaHTOPOM OOIIHOCTH
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6. UYto mnomywaercs B peE3yJbTaTe BBIIOJHEHUsS OIEpPAllMU CBSA3BIBAHUS MEPEMEHHOU
KBaHTOPOM CYLIECTBOBAHUS?

7. B xakom ciydae ¢popmyina Ha3bIBaeTCs 3aMKHYTOH? OTKPBITOM?

8. Kak npoucxoaut unTepnperanus GopMyIl JOTHKH MPETUKATOB?

9. Kakue mnpenukaTel Ha3bpIBAIOTCS TOXAECTBEHHO-UCTUHHBIMU? ToxnecTtBeHHO
J0)KHbIMH? BoinosHuMBIMU? ONIpOBEpKUMBIMU ?

10. ITepeuncnure TUIOBBIE KOHCTPYKIIUH, HCIIOJB3YIOIIUECS MTPH (hopMann3anuu.

11. B yuem 3akiroyaercs METOJl KOHKPETU3ALUHU ISl JOKa3aTeNbCTBa TaBTOJOTUI aareopbl
MIpeIMKaTOB?

12. Ha Kkakue JIOTHYECKHE OIEpalui 3aMEHSIOTCS KBAaHTOP OOLIHOCTH W KBAaHTOP
CYIIECTBOBaHMS IPU MCIOJIb30BAaHUM KOHKPETH3AlMU Ui JI0Ka3aTelbCTBAa TABTOJIOTMH anreOpbl
MpeIuKaToB?

13. 3anumure OCHOBHBIE TAaBTOJIOTHHU ajdreOphl MPEIUKATOB: MEPEHOC KBAHTOPOB 4Yepes
KOHBIOHKIIMIO, TU3BIOHKIINIO, OTPUIIAHUE.

14. Kakas ¢opmyna Ha3piBaeTcs NpuBeleHHON ¢opmoii? Kak mpuBecTH mpeaukaTHYIO
¢dbopmyny B npuBeeHHYIO hopmy?

15. Kakas ¢dopmyna HaszbIBaeTcsl IpelBapeHHOM HopManbHOWU (opmoii? Kak mpuBectu
MpeIuKaTHYo GOopMyIy B MPeIBApEHHYI0 HOPMaIbHYIO (hopMy?

16. Kakas ¢popmyna Ha3bpIBaeTCsI CKOJIEMOBCKOW CTaHAapTHOU dopmoii? KakoBbl mpasmiia
UCKJTIOYEHHSI KBAHTOPOB JIJISl TOJIY4YEHHSI CKOJIEMOBCKOM cTaHAAPTHOM QopMmMbI?

17. Yro Takoe yHupuxarus?

18. Uto Ha3wIBaeTCsi OMHAPHOM PE30JIbBEHTOM IBYX MTU3BIOHKTOB?

19. KakoB anropuT™ MeToAa pe30JIIONHMA IS TPEIUKATHBIX (GOopMyIt?

Ipumepnvie npakmuyeckue 3a0anus
1. IMycts P(X)= «X — mpocToe unciaon», E(X)= «X — uetHoe unciaon, D(X,y)= «y menurcs Ha
x». UaTepnpeTupyiite hopmyny Vx(E(x) A Vy(D(X,y) — E(Y)))
2. OmpenenuTe TOXICCTBCHHO-UCTHHHA, TOXKJICCTBCHHO-JOXHA WJIM  BBITIOJIHUMA
(ompoBepxuma) dopmyna VxA(fi(x, ), fa(fi(x,y))) B uHTeprnpeTauuu M =(—o0,00), A(X,y)="x=y",

f2(2)="2"", fi(xy)="x+y"

3. JlokazaTh TaBTOJIOTHIO ABYMsI CIIOCOOAMM METOZOM KOHKpPETH3alUK (3aMEHUB KBAHTOPBI
Ha JIOTWUYECKHE Ollepallid) U MO0 ONPEAETICHHUI0O KBAHTOPOB M JIOTMUECKUX oOlepaunui
—(IxP(x)) = Vx—P(x)

4. MeToJ0M PEe30JIOLMHA BBISICHUTH OyAeT JIM JaHHas (GopMysa JIOTUYECKUM CIEICTBHEM
VX(P(X) > (Q(X) AR(X))),3x(P(x) AS(X)) = 3X(S(X) AR(X)) ,

5. TlokazaTh ¢ MOMOIIBIO METO/A PE30JIIOLUIl CIPaBeIIMBOCTh CIEAYIOMIUX CYXIACHUN
«HekoTopble pyKOBOAWUTENNM C YBa)KEHHEM OTHOCATCS KO BceM Mporpammucram. Hu onunH
PYKOBOJUTENb HE yBaXkaeT Oe3/ienbHUKOB. CleoBaTeNbHO, HU OJIMH NMPOrpaMMUCT HeE SIBISETCS
0e31eIbHUKOM.

Pazoen 2. Ocnoevr meopuu epagos

Tema 2.1. OcHOBHBIE OHATHS TeopuH rpadoB. Onepauuu ¢ rpadamu.

IIpumepnvie meopemuyecKue 60npocol

1. Kakoil mMatemarnueckuil oObeKT HazpiBaeTcsi rpadgom? Uto Takoe BepuivMHa rpada,

pebpo rpada? Kak onpenenuts nopsiiok rpada?
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2. Kakue BepmuHbl Tpada Ha3wpiBarOTCs cMexxHbIMU? Kakme pebOpa rpada Ha3bIBarOTCS
cMeXHBIMU? B Kakom ciydae TOBOpAT, YTO Mapa BEpIIMH KOMHIMAEHTHA HEKOTOPOMY pedpy?
Kakue pebpa Ha3bIBalOTCS HHIMJCHTHBIMU JaHHON BepIIHHE?

3. Uro Takoe myth (mapumipyr) B rpade? Kak paccuurtath ero amuny? Kakoli myTh
Ha3bIBAETCs LIENbIO, NMpocToil 1enpio? Kakol myTh Ha3bIBAE€TCS LUKINYECKUM, LUKIOM, IPOCTHIM
nukiaom? Yro Takoe netist?

4. Kakoii rpad naseiBaercst mynsTurpadom? Kaxoii rpad HazeiBaercs nceaorpapom?

5. Kakoii rpa¢ HazpiBaercs nmonHsiM? Kak mpunsaTo 0003HauaTh noiHble Tpadn? Kakoit
rpa¢ Ha3bIBaeTcsa ABYA0IbHBIM? Kak 0003Ha4at0TCs MOJIHbBIE ABYAOIbHbIE Tpadbl?

6. B kakom ciydae mapa rpadoB Ha3bIBaeTCS H30MOP(HBIMU APYT Ipyry?

7. Kak mOCTpOUTh MAaTpHIy CMEXHOCTH Tpada, MATPHUIy WHIUAESHTHOCTH, CTPYKTYpPY
cmexnocTu? Kak 3aaars rpad crimckom pedep?

8. Uro Ttakoe opueHTHpoBaHHbIE rpadsl (oprpadsr)? Kak onpenenstoTcs myTh U MOJIYMYTh
B oprpade? Uro Takoe koHTYp oprpada’?

9. Kakue 0cCOOEHHOCTM BO3HHUKAIOT TIPpU TIOCTPOCHUU MAaTPHIl CMEXHOCTH U
WHIUJIEHTHOCTH Jiis1 oprpadoB?

10. Kak BerunciauTh creneHb BepmnHbl Tpada? Kak moctpouTs BeKTOp cremneHen rpada?
Kaxoit rpad Ha3piBaeTCst peryaspHbIM?

11. ChopmynmupyiTe U JOKKHUTE JIEMMY O PYKOTIOKATHSIX.

12. Kak BBIYHCIUTH MOTYCTENEHb 3aX0/a sl BepiinHbl oprpada? [lomycrenens ucxomaa?

13. Kaxoii rpad HazeiBaercst yacThio rpada G? B xakom cimydae gacTe rpada Ha3bIBAIOT
noarpagom?

14. B xakom ciyvae rpad Ha3piBaeTcsi CBS3HBIM? UTO Takoe KOMIIOHEHTA CBSI3HOCTH
rpada? Urto Takoe kiauka B rpade? B kakom citydae KirKa Ha3bIBa€TCs MaKCUMaTbHOM?

15. Tlepeuncnure omepaiuu, KOTOPbIE MOXKHO BBITIONHATH Han rpadamu. [ladte wux
onpezeseHue

Ipumepusie npakmuyeckue 3a0anus

1. 3agarp kaxaplii rpad pazHbIMH CIIOCOOAMH: aHAJIUTHYECKU, MATpUIEH CMEXKHOCTH,

CTPYKTYpOI CMEKHOCTH, CHUCKOM IIyT (pedep), MaTpuieil HHIIMIEHTHOCTH

- Q

2. [IpencraBpTe B reOMETPHUUECKON M MaTpuuHOM dopMax rpadel G=G,UG,, G=G NGy,
G ZG_I_(‘DGz, GIG]_-FGz, G:G]_XGZ y GZG_I_[Gz], GZGz[Gl]

2 3 4

Gl GZ

Tema 2.2. Huxnsl. [Inanapaocts. Packpacka rpada. lepesbs. OctoB rpada. CBsI3HOCTb.
IIpumepnvie meopemuueckue 60npocwl
1. Yto Ha3bIBAIOT PACCTOSHUEM MeEXIy BepuiMHamMu rpada? Kak mocTpoutbs MmaTpuily
paccrostHuii rpaga?
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2. Uro Takoe SKCUEHTpUCHTET BepMHbI rpada? Kak BBIYHCIUTH paauyc U JUaMETP
rpada? Uro Takoe neHTp rpada?

3. Kakoii rpad naseBator nepeBom? Kak m3o0pakaercs nepeBO MpH IUIOCKOHN yKiagke?
Yro Takoe nec?

4. Kakyto yacth rpada Ha3bpIBaloT ero octoBoM? Kak BEIYUCIUTH IIUKIOMATHYECKOE YUCIIO
rpada? KakoB CMBICI 3TOW BETUYHUHBI?

5. Chopmynupyiite anroput™ 00x0/1a BEPIIUH rpada MoucKoM B TIIyOHHY.

6. Chopmynupyiite aaroput™ 00xo/1a BEpIIH rpada MouCcKOM B IIIHPHHY.

7. Kakoit rpad HazpBaeTcs peOepHO-B3BemeHHBIM? Kak MOCTpOWTh MaTpHily BECOB
pebepHo-B3BeneHHoro Tpada? Kak BEIUMCINTE BEC MapuIpyTa B peOepHO-B3BEIIEHHOM rpade?

8. Copmynupyiite anroputm Kpackana moucka 0CToOBa HaMMEHBIIIETO Beca B peOEpHO-
B3BEILICHHOM Tpade.

9. Chopmynupyiite anroput™m [Ipuma momcka oCTOBa HaMMEHBIIETO Beca B peOEpHO-
B3BEILICHHOM Tpade.

10. Kakoe n3o0paxenue rpada Ha3pIBaeTCS FTeOMETPUIECKON peanu3armeii?

11. Jloxaxxute TeopeMy O peainu3aiuu Jo0oro rpadga B TPEXMEPHOM EBKIUIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadbl Ha3pIBalOTCS IIaHAPHBIMH? YUTO Ha3bIBae€TCS TPAHBIO IUIAHAPHOTO
rpada? Kakue rpaHu Ha3bpIBalOTCS BHYTPEHHHUMH, Kakas BHemHel? Kak BBIYHCINTBH 3illiepoBO
YHUCIIO TIaHapHoro rpada?

13. Jlokaxkute TeopemMy 00 SHIIEPOBOI XapaKTepUCTHKE TIAHAPHOTO rpada.

14. Jlokaxxute HermaHapHOCTh rpadoB Ks, Ks 3.

15. ChopmynupyiiTe KpUTepui MIOCKOW peaanu3yeMocTH rpada.

16. Kak BeranciauTh unciio ianapaoctu rpada? Tommuny rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBaeTCs
npaBuiabHON? Kakoit rpad HaseiBactcs K-packparimBaeMbiM? B ueM CMBICT THIOTE3bI O YETHIPEX
Kpackax? B ueM coCTOUT anropuT™ MociieJ0BaTeIbHOTO pacKpalluBaHUsL.

18. Uto takoe xpoMaruueckoe uucio rpada. JJokaxure HepaBeHCTBO y(G) <1+A(G).

19. Kak nmoctpouts pedepHbliii rpad nanHoro rpada?
Ilpumepnvie npaxmuueckue 3a0aHus.
1. HaifTu MaTpuily pacCTOSIHUH, AMAMETp, pPajnuyc, LEHTpPaIbHbIe W TepudepuitHbie
BEpIIMHEI rpada
1 5

w
~

2 4 6

2. HOCTpOI/ITL OCTOBBI HAUMCHBIICTO BECA, IIOJIb3YACh AJITOpUTMAMU KpaCKaJ'Ia u HpI/IMa

1
3) (2 2
®3)

BN

2 4@ %6

3. SBnstoTcss nM JaHHble rpadbl UiaHapHeIMU?  OmpenenuTe TOJNLIMHY W YHUCIO
w1aHapHocTd rpagoB. o miaHapHBIX rpadoB  MOCTPOWTE IUIOCKYIO T'€OMETPUYECKYIO
pean3anmio, OIpeIeIUTe YUCIO IPAHEN.
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5 6
4. TIpUMEHHMB alTOPUTM TMOCJIEIOBATEIBHOTO PACKPAIIMBAHUSA, IMOCTPOUTH PACKPACKY
BEpIIMH Juisd rpada

5 6
5. Haiitu xpomatnyeckoe 4ucio.

Tema 2.3. AnropuTmsl pelieHus 3aja4d Ha rpadax.
IIpumepnvie meopemuueckue 60npocsl

1. B kakom ciyuae rpad HazwbiBaeTrca oitepoBbiM? Kakoit rpad HazbBaeTcs
MOy IIepOBBIM?

2. Jlokaxxute kputepui ditepoBocTH rpada. Kakor kputepuii momysiiiaepoBoctu rpada?

3. ChopmynupyiiTe anropuT™M MOCTPOSHUS diJIepoBa IUKIIA B Tpade.

4. B kakoMm ciywae oprpad HaszwBaercs sunepoBeiM? ChopmynupyiiTe Kputepui
slIepoBOCTH T oprpada.

5. Kakoii rpad Ha3biBaeTcs raMUILTOHOBBIM, TOJYTaMHJIBTOHOBEIM? Kakue mocTaTodHbie
YCIIOBHUS CYLIECTBOBAHMS TaMUJIbTOHOBBIX LIMKIJIOB B T'pade Bam uzBecTHbI?

6. B uem cocrout 3amaya koMMHBOsDKepa. CHOPMYTUPYHTE aJITOPUTM IS €€ PEIICHUSI.
Kak noBezer cebst 3TOT alropuT™ eciiu peiienue orcyrctByeT? Kak npeoOpa3oBaTh 3TOT aJITOPUTM
JUIS HaXO0XJACHUS raMIIbTOHOBA ITUKJIAa HauOOJIbIIero Beca?

7. ChopmysupyiiTe TeopeMy o K-0ii cTerneHr MaTpUIbl CMEXKHOCTH rpada.

8. Kak moctpouts Mmarpuily urepauuii u marpuily cBsizHocTu rpada? Kak crpourcs
MaTpHIla JOCTUKUMOCTHU oprpacda?

9. Kakue THIIBI CBA3HOCTH BBIICISIIOT U1 oprpados? B uem ux otimuue?

10. Yto Takoe 6a3a oprpada? Uto Ha3bIBalOT CUIBLHO CBS3HOW KOMIIOHEHTOH oprpada?
Kak moctpouTs MaTpuIly CUIIBHBIX KOMIIOHEHT?

11. Cdopmynupyiite maru anroputma @Dopnpa-bemnmana HaxokIeHUS KpaT4allInx
MapipyToB B rpade. Kak mosener ceds 3TOT anroputm B oprpade, cogepxaiieM KOHTYp?

12. Kakoii rpad Ha3biBaoT ceThio? UTO Takoe HCTOYHHK U CTOK ceTu?

13. ChopmynupyiiTe Imaru ajaroputMa ONpeIesieHUs YpOBHEW BepIinH ceTd. Jlyig uero
MIPOBOJMTCS TOTIOJOTHYECKasi COPTUPOBKA BepiTuH rpada?

14. Kakas ceTb Ha3bIBaeTCsl TPAHCIOPTHOU? UTO Takoe pa3pe3 TpaHCIOPTHOM ceTu?

15. Yro Takoe MOTOK B TPAHCIIOPTHOM ceTu?

16. B xakom ciydae qyra TpaHCIOPTHOM ceTH HazbIBaeTcs HachIeHHo? Kakoil mapiipyt
B TPAHCIIOPTHOM CETU HA3bIBAECTCS HACHIIICHHBIM?

17. Kakoif mOTOK B TPaHCIIOPTHOM ceTH Ha3biBaeTcs MOJHBIM? CHopMyaupyiTe JeMmy U
TeopeMy Popra-dankepcoHa o0 MOTOKE B CETH.
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18. Vxaxwure maru anropurma @opnpa-dankepcona NOCTPOSHUS MAKCUMAIILHOTO MTOTOKA B
CCTH.
IIpumepnvie npakxmuueckue 3a0anusl
1. ITpoBepuTsb siBIsIETCS JIU Tpad

5 6

SﬁﬂepOBBIMH, HOJ'InyIJ'ICpOBI:IMH, TaMUJIBbTOHOBBIMH, ITOJIYTaMHWJIbTOHOBBIMH.

2. MetonoM BeTBEH W TpaHUI] PEIIMTH 3a7ady KOMMHBOsDKepa JUIsS rpada, 3aTaHHOTO
MaTpPHIICH BECOB. BRIUMCIIHTH TaMIJITOHOBBI IIUKJIBI MUHIMAJTLHOTO U MAaKCUMAaIHbHOTO BECOB.

o 13 7 5 2 9
8 w 4 7 5 o
8 4 o 3 6 2
W =
5 8 1 o 0 1
o 6 1 4 oo 9
100 0 8 3 7 o

3. HOCTpOI/ITB MaTpugy AJOCTHXXKUMOCTH W MaATpUlly CHJIBHBIX KOMIIOHCHT. OHpe)IeJ'II/ITB
0a3y rpacda

2 6 9
5 !
4 8 11

4. Ucnonb3ys anroput™m Popna-bennmmana, HailauTe Bce KpaTYalIme MapuIpyThl U3 BEPIINHBI

1 10 KaX 0¥ U3 OCTaJbHBIX BEPIIMH.

Pazoen 3. Ocnoevr meopuu ancopummos

Tema 3.1. Mammna Teropunra. Hopmaneselie anroputmel Mapkosa.
IIpumepnvie meopemuueckue 60npochl
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1. ChopmynupyiiTe OCHOBHBIC TPEOOBAHHUS K aJITOPHUTMAM.

2. Ilepeuncaute coCTaBIIAIOIIME MAIIMHBl ThIOpUHTA.

3. Yro sBisiercsa JaHHbIMU MaiuHbl Thropunra? I'ne xpaHsaTcs naHHble?

4. Kak BbIrIsauT KoHUrypauus mamuHsl Teiopunra? Kakas crangapTHas HadaimbHas
koHurypanua? CrtannaptHas 3aKIIOUUTEeTbHAs?

5. KakoBbl a5ieMeHTapHble m1aru MauHbl ThropuHra?

6. Kak BeIMIsIAMT KOMaH 2 MamuHbl ThropuHra?

7. Kak MOXHO 3a/1aBaTh CUCTEMY KOMaH 1 (IIporpaMmy) mMamuHbl ThropuHra?

8. laiite onpeneneHue GyHKUNN, TPABUIBHO-BBIYMCINMOM 110 ThrOpUHTY.

9. Chopmynupyiite Te3uc TrropuHTa.

10. YTo Ha3pIBaIOT yHUBEpcanbHON MammHON Trropuara? Kakue mpobiaemMbl He00X0aUMO
PELINTD IIPU €€ TOCTPOCHUU U METO/AbI UX PELLICHUSI.

11. B gyem 3akmrouaeTcst mpoodiieMa OCTaHOBKM MamiuHbl ThiopuHra? JJokaxxure TeopeMy o
€€ Hepa3pelnMOCTH.

12. Kak 3anmuchIBaeTCs U BBITIOJTHSAETCS MapKOBCKas! TIOJCTaHOBKA?

13. 3anummTe 00Nl BU CXeMBI HOPMAaJIBHOTO aJrOpUTMA.

14. Kax oopmiisiercs 3akimtounTenbHas nojacraHoska? Uto 0603HauaeT ee BbINoIHEHHE?

15. Kak npuMeHsoTCs M0ACTaHOBKY IIpU paboTe HOPMAJIBFHOTO airopurMa’?

16. B kakoM ciyd4ae HOPMaJIBHBIN AJITOPUTM HE TIPUMEHHUM K CIIOBY?

17. Chopmynupyiite runoresy A.A. Mapxkosa.

IIpumepnvie npakmuueckue 3a0anus

1. IToctpouts MammHy THIOPHHTA, BEIMOIHSIOIIYIO CIOXKEHHUE IBYX HATYPAJIBHBIX YHCENT a
u b, 3anKCaHHBIX HA JIEHTE, C IOMOIIBIO @ ¥ b €JMHUIl COOTBETCTBEHHO.

2. [locTtpouth MamiuHy ThIOPUHTA, BBITTOIHSIONLYI0 KOMUPOBAHUE CIIOBA.

3. Iloctpouth MamuHy ThIOpUHTa, BBIMOJHSIONIYI0 YMHOXEHHE IBYX HATypajbHBIX
qucen a ¥ b, 3anucaHHbIX Ha JIEHTE, C IOMOIILBIO & U b €IMHUI] COOTBETCTBEHHO.

3.2. I[TpumuTUBHO-pEeKypcuBHBIC PyHKIMH. OOIIas TEOPUs AITOPUTMOB.
IIpumepnvie meopemuyeckue 60npocwl

. Kakas pynkmus HazpiBaetcst 3 EeKTUBHO BBIYUCITHUMOM?

. Kakue QpyHkunu oTHOCATCS K IPOCTEHIIINM BHIYUCIUMBIM (DYHKIIHSM ?

. 3anuIIuTe ONEepaTop Cyrneprno3uun

. 3anuIuTe OnepaTop NPUMUTUBHON PEKYpPCUH

. Kakas ¢pynkuus Ha3pIBaeTCs NIPUMHUTUBHO-PEKYPCUBHOM?

. 3anuiuTe onepaTop MUHUMHU3ALUN

. Kakas ¢pynkuus Ha3pIBaeTCs 4aCTUYHO-PEKYPCUBHOM?

. Chopmynupyiite Te3uc Uépua.

O 00 3 O Ui A W N —

. JlokaxuTe TeopeMy O BBIYMUCIMMOCTH 1O THIOpUHTY J1I000H YacTHYHO-PEKYPCHBHOM
GyHKIHH.

10 lokaxxute TeOpeMy O TOM, 4TO JitoOast BBIYMCIUMast 1o ThIOpHHTY (QyHKIMS YaCTUYHO-
PEeKypCHBHa.

11. Tlonstue cnoxHocTH aiaroput™ma. CHOXHOCTH omnucaHus. CIOXKHOCTh HCXOJHBIX
TaHHBIX.

12. BpeMeHHas CIOXKHOCTh anroputMa. BpemenHast ci10xHOCTb 3a/1auu. [lonnHoMuanbHble
AJITOPUTMBI U 331a4H.

13. Knacc NP anroputmoB u 3ama4. NP-nionabsie u NP-tpyansie 3agauun. Kinace E-3anau.
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14. EmxocTHas cIOXKHOCTH anroputma. Teopema 06 OLeHKE EMKOCTHOH CJIOKHOCTHU
aJIropuTM™Ma.
IIpumepnvie npakxmuueckue 3a0anusl
1. Jloka3aTb IPUMUTHBHYIO PEKYPCUBHOCTD (YHKITUI

Ly =x+y f,(xy)=x-y fHy)=x"
2. Jloka3zaTh IPUMHUTUBHYIO PEKYPCUBHOCTH (DYHKIIHIA

b(x y)=X b(x,y)=xvy B(xy)=xAy
3. Jloka3zars NIPUMUTHBHYIO PEKYPCUBHOCTh (PYHKIIMI

P() = (x nenures man}, POY = {x nemures Ha m u N}, P(x, %) ={% > %}

CocraButens: E.B. PemernukoBa, kanja. ¢u3.-MaT. HayK, JOLEHT Kadeapbl MaTeMaTHKH,
(U3UKM 1 MaTEMaTUYECKOTO MOIETTUPOBAHUS
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