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1 Ileap TUCHUIIHHBI.

B pesymbraTe OCBOEHHS JaHHON JUCHUIUIMHBI y OOYYaroIlerocsi JOJDKHBI OBITh

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpPaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCIUTUINHE

cM. Tadymnsl 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanue Buna
KOMIIETEHI[UHA
(ynusepcanvHas,
obuenpogpeccuonanvras,
npogheccuonanbHas)

HaumenoBanue kateropuu
(Tpynmbl) KOMIIETeHINH

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

o0bwenpogeccuonanvhast

Teoperuyeckue u
MPAaKTUYECKHUE OCHOBBI
npodeccuoHaIbHON
JESITeNbHOCTH

OIIK-1 CriocoGeH mpuMeHsITh
(dbyHAaMeHTaIbHbIC 3HAHUS , IOTyYCHHBIC B
001acTH MaTeMaTHYECKHUX U (HMJITH)
€CTECTBEHHBIX HayK, U HCIOJIb30BaTh UX B
po(heCcCUOHATIBHOMN IEATENbHOCTH

1.2 UHauKaToOpbl JOCTHKEHUSI KOMIIETeH Ui
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPyeMble JUCIUILITTHON

Ko u Ha3zBaHWEe KOMIIETEHIIUT

WNHaukaTops! JOCTIDKEHUS
kommerenuu no OITOIT

JucuunnuHel 1 NPaKTHKHY,
¢dopmupyroume komneteruo OIOIT

OIIK-1 Criocoben npuMeHaTh
(dbyHIaMeHTaIbHbBIC 3HAHUS,
MOJTy4YeHHbIE B 00JIaCTH
MaTeMaTHIECKHUX U (FUTH)
€CTECTBEHHBIX HAYK, U
WCTIOJB30BaTh UX B
npodeccuoHaIbHON
JeSTeTLHOCTH

1.1 Ctporo noka3biBaer
MaTeMaTHYECKHE
YTBEPkKACHHUSI, OCHOBBIBASIChH
Ha (paKTax v KOHIICTIIIUSIX
TEopHii B 001aCcTH
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK, BBIJIEISIS
TJIABHBIC CMBICIIOBBIC
ACTEKThI B OKA3aTENIbCTBAX;
1.2 Pemaer npakTuueckue
3a/la4l Ha OCHOBE
(dbyHIaMEHTANBHBIX 3HAHUH B
o0jacTu MaTeMaTHYECKHUX U
€CTECTBCHHBIX HAyK

1.3 Pemaer
npodecCuoHAIBHBIC 32/1a41 B
HCCIIEA0BATEIIBCKON U
TIPUKJIATHON JISATSIIBHOCTH,
WCIIOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTEMaTHYECKUX TEOPHid

b1.0.10 MaTemaruueckuii ananus
Bb1.0.11 Anrebpa u reometpust
b1.0.13 IuckperHasi MaTeMaTHKA
b1.0.14 Teopus BeposTHOCTEH U
MaTeMaTH4YecKasi CTAaTUCTHKA
b1.0.17 Juddepennnansusie
ypaBHEHUS

b1.0.20 ®usuka

b1.0.25 Teopus urp u ucciegoBaHue
onepanuit

Bb2.0.02(Y) YueOHnas npakTuka.
Hayuno-uccnenoBarensckas pabora
(moyueHne NepBUYHBIX HABBIKOB
HAYYHO-HCCIIEI0BATEIbCKON paboThl)
OT/I.01 BeipaBHUBatomuii Kypc
MaTeMaTHKH U HH)OPMATHKU

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanne
Tabmuma 3 — 3Hanus, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTHHON

Kon 1 na3sBanue
KOMIIETEHIINHA

WNHIuKaToOpsl JOCTHXKEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a QUCHUILINHOMN

3Hanus1, yMeHus, HaBbIKH (3YB),
(hopmupyemble TUCIUTUTMHON




Kon u Ha3BaHue
KOMITETEHLIN T

WNHnukaTopsl JOCTHXEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

3HaHus1, yMmeHus, HaBbIKU (3YB),
(hopmupyemble TUCIIUTUTMHON

OIIK-2 Cnocoben
MIPUMEHSTH COBPEMEHHBIN
MaTeMaTU4YeCKuH armapar,
CBSI3aHHBIN C
MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueit
U OLICHKOH KauecTBa
POrpaMMHBIX IPOIYKTOB
Y MIPOrPaMMHBIX
KOMILJIEKCOB B Pa3JIMYHBIX
00J1acTSIX YETOBECUCCKOM
JIeITCIIBHOCTH.

1.1 Ctporo noka3bpIBaeT
MaTeMaTHYECKue
YTBEP)KICHHUSI, OCHOBBIBASICh
Ha QakTax U KOHIEMIHUIX
TEOPHH B 00IaCTH
MaTEeMaTHYECKHUX U
€CTECTBEHHBIX HAYK, BBIICIISL
[JIABHBIE CMBICTIOBBIE aCTIEKThI
B JIOKa3aTeNbCTBAX;

1.2 PemaeT npakTuyeckue
3aJa4d Ha OCHOBE
(dyHIaMEHTaIbHBIX 3HAHUH B
001aCTH MaTeMaTHYECKHUX U
€CTCCTBCHHBIX HAYK

1.3 Pemaet
npoeccuoHaIbHBIE 33/1a4YH B
HCCIIEN0BATENBCKON U
MIPUKIIAHON AEATEILHOCTH,
HCIIOJIB3YSI OCHOBBI
COBPEMEHHBIX
MaTEeMaTHYECKUX TEOPHH

3HATD:

— OCHOBHBIC  (DaKTBl, KOHICHIHMA U
TPUHIUIIBL TUCKPETHON MaTeMaTHUKH.
YMmerThb:

— TpamMoOTHO MOJIb30BaThCS
JIUCKPETHOM MAaTeMAaTHKH;

— CTpPOrO JI0Ka3bIBaTh MaTeMaTUYECKUE
YTBEpXKJICHUS U3 00JacTh JUCKPETHOU
MaTeMAaTHKH, BBIIEIISS rJaBHbIE
CMBICJIOBBIE aCIIEKTHI B J0KA3aTe/ILCTBAX;
Baagern:

SI3BIKOM

- HABBIKAMU PEILIEHUS MIPAKTUUECKUX 3a4a4
B 00J1aCTH TUCKPETHON MaTeMAaTHKU;

- HaBbIKaMU PeIICHHS MPOECCHOHATBHBIX
3a/1a4, UCIOJIb3Ysl METOIbl TUCKPETHON
MaTeMaTHKH

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI NIPOMEKYTOYHOM aTTECTALMU.
Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCHUTUIMHBI IO BUJAaM Y4eOHBIX 3aHATUN

OOmas Tpy10eMKOCTb M BH/bI y4eOHOH paboTHI 10 AUCIUIUINHE, TPOBOANMEIE O0bEm acos 1o
hopmam oOyueHwHs
B Pa3HBIX QopMax 000
1 O6mas TpyI0eMKOCTh UCITUTUIAHBL 360
2 KonrakTHas paboTta oOyyaromuxcsi ¢ mpernojgasareneM (10 BHIAM y4eOHBIX 116
3aHATHH) (BCETO)
AynutopHas padota (Bcero): 116
B TOM YHCIIE:
JIEKLIAU 50
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 66
B MHTEPAKTHUBHOM (Gopme 24
B DIIEKTPOHHOM (hopme 16
3 CamocrosTenbHast paborta odyuatomuxcs (Bcero) 172
4 TIpomexyTouHast aTTecTanusi 00y4aronerocs — 72
aKk3aMeH (2 cemectp)
9Kk3aMeH (3cemecTp)

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U CO/iepPKAHMEe NMCHMILIMHBI.

3.1 YueOHo-TeMaTHYeCKHUIl NJIaH
Tabnuua 5 - Yue6HO-TeMaTHUeCcKui mi1aH 04HOM (hOpMbI 00yUSHHS




061112.1.51 TpyrnoeMKOCTh 3aHATHI (dac.) DOPMBI TEKYIIEro
E Paszensl 1 TEMBI IUCIAILUIAHBL TPyAoeMm AyauTopH. KOHTPOIA M
KOCTh MMPOMECIKYTOYHOU

g 0 3aHATHAM (sceco 3aHATUSA CPC aTTeCTAINA

vac,) | TCKIL. MIPaKT. YCTIEBAEMOCTH
Cemectp 2

1. Teopust mHodHCECTNE 72 16 16 40 WnpuBunyansH
oe 3aganue Nol

1 1.1 IloamuoxecTBa. Oneparyu Haj 28 6 6 16 Tect Nel

MHOKECTBaMHU. MOIITHOCTh MHOXKECTB.

2 1.2. [Ipsimoe mpou3BeICHHE MHOXKECTB. | 32 8 8 16 Tect Ne2

CootserctBus. CBolicTBa

COOTBETCTBUH.

3 1.3. ®yHkHN. 12 2 2 8

2. Mamemamuueckas 102uka 72 16 16 40 WunuBunyansx
5 2.1. ByneBbt byskum. | 24 6 6 12 oe 3amanue Ne2

IIpencraBnenue B HOPMAaJbHBIX Tect Ne3

(dhopmax.

6 2.2 MuHuMH3aLMs Ooynesbix | 20 4 4 12

GyHKIHH.

7 2.3. llonHora cucrem OyneBwix | 18 4 4 10

(hyHKIHIA.

8 2.4. lpunoxenus: OyneBeix (ynkmuit | 10 2 2 6

K TCOPUH PEJICHHO-KOHTAKTHBIX CXEM

[Ipunoxxenust OyneBbIX (GYHKIHHA K

TEOPHUH CXeM U3 (YHKIUOHAIBHBIX

3JICMEHTOB.

[IpomexyTouHas aTTecTanus 36 9K3aMeH
HUTOI'O no cemectpy 2 180 32 32 80 36
Cemectp 3

1. Mamemamuueckas nocuxka 72 8 18 46 WHauBuayanbsx

oe 3amanue Nel
1 1.1. Anrebpa BBICKa3bIBaHUU. | 24 2 6 16 Tect Nel
Jlornueckue ciencTBusl.
2 1.2. Anre6pa nmpenukaToB 28 4 8 16 WNHnuBuyanbH
oe 3amanue Ne2
3 1.3. ®opmalibHbIe HCUHUCIICHUS 20 2 4 14 WNHnuBHIyabH
oe 3aganue No3

2. OcHogvl meopuu zpagos 72 10 16 46 WunuBuayansx
4 2.1. OcHoBHble moHsTUST Teopun | 20 2 4 14 oe 3amanue Ned

rpados. Oneparuu ¢ rpadamu. Tect Ne2
5 2.2. Hukasl. Ilnanapaocts. Packpacka | 24 4 6 14

rpada. JlepeBps. OctoB  Tpada.

CBSI3HOCT®D.

6 2.3. Anroputmbl pemieHus 3amad Ha | 30 4 6 20
rpadax.
[IpomexyTouHas aTTecTarus 36 JK3aMEH
MTOTI'O no cemectpy 3 180 18 34 92 36
| Beero: | 360 | 50 66 172 72

3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabnuma 6 — ConepkaHue TUCIUTUTHHBI
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HaumenoBanue pasacia,
TEMbI JUCIUIIIINHBI

Conepxanue 3aHATHSI

Cemectp 2

Codepotcanue n1eKyuoHHo20 Kypca

1 Teopus mHOMCECME [ToamuOXkecTBa. Onieparyy HaL MHOKECTBaMH. MOIITHOCTh
MHOXecTB. [IpsiMoe mpousBeneHre MHOXeCTB. COOTBETCTBHSL.
CBoiicTBa cooTBeTCcTBUI. Pensmonnbie 6a3pl faHHbIX. DyHKINH.

1.1 | [logmHOXkecTBa. Oneparn | MHOXecTBa. DIeMeHT MHOKecTBa. [lomMHOKecTBa. PaBeHCTBO
HaJl MHOKECTBaMH. MHOXeCTB. Brurtouenne MHoxkecTB. Onepanuy Hai MHOXKECTBAMHU.
MoIHOCTE MHOXKECTB. Huarpammsl Disiepa. XapakTepucTHUECKUE NpeauKaThl. OCHOBHBIE

9KBUBAJIEHTHOCTU. MOIIHOCTE MHOXXECTB. KOHEUHbIE MHOXKECTBA.
CueTHble MHOXeCTBAa. KOHTHHYaIbHBIE MHOKECTBA.
OKBHUBaJICHTHOCTh MHOXECTB.

1.2. | IIpsimoe mpon3BeaeHNE Koptex. [Ipsimoe npousBeneHre MHOXKeCTB. OTHOIICHHUE.
MHOKeCTB. COOTBETCTBHS. CooterctBue. CriocoObI 3ajaHUs COOTBETCTBHM. Onepaliuy Ha
CBolicTBa COOTBETCTBHIA. cooTBeTCTBUsIMH. CBOMCTBA cOOTBETCTBUM. Kitaccsl cOOTBETCTBUI.

1.3. | Oyskmmm. OYHKIIMOHAIEHOCTH COOTBETCTBHNA. THITBI PyHKIINH.

2. Mamemamuueckas no2uka Byneser ¢ynkumu. IlpeacraBneHne B HOPMalbHBIX (QopMax.
Munnmmsanust OyneBeix (QyHknuid. [lomHOTa cHcTeM OyneBBIX
¢ysaxmid. [Ipumoskenuss OyneBbIX (QYHKIUH K TEOPUH pPENeitHO-
KOHTaKTHBIX CXEM M CXeM M3 (DYHKIIMOHAJIHHBIX 3JIEMEHTOB.

2.1. | bynessl ¢dynkun. | OcHoBHble OyyieBbl (pyHKIMU. TaOmuipl ucTMHHOCTH. OCHOBHBIC
[IpencraBnenue B | OKBUBAJIEHTHOCTH OyneBbIX (pyHKIMi. J[BoiictBeHHOCTD. [IprHIHAT
HOPMaJIbHBIX (OpMax. nBoiicTBeHHOCTH. CylecTBEHHbIE NepeMeHHble. JM3bIOHKTHBHBIC

W KOHBIOHKTUBHBbIE HOpMaibHble (Gopmbl. Teopembl IlleHHoHA.
CoBepIlIeHHbIE AU3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOPMAJIbHBIC
¢dopmel. [TommHoM XKerankuHa.

2.2. | MuaMMH3anus OyJieBbIX | MUHMMAalbHBIE JU3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOpPMAaJIbHBIC
GyHKIHH. ¢dopmbl. Exaunudnbie mHTEpBaibl OyneBa KyOa. MakcuMallbHbIE

eauHuYHble HMHTepBaibl. lIpocThle uMIUIMKaHThL. CoKpalleHHas
JH®. Meron Kgaitna moctpoenuss MunumanbHbix JIH®. Kaptel
Kapmno.

2.3. | [lomHota cuctem OyneBbix | OCHOBHBIE 3aMKHYTHIE Kiacchl OyneBbix Gynkumii (knaccel [locTa).

(hyHKIHIA. [lomusie cuctemsbl OyneBbix (yHKIMI — ompexneneHue. Kpurepuit
ITocTa 0 IOJIHOTE CUCTEMBL.

2.4. | Ilpunoxenus OyneBbix | PenmeitHo-koHTakTHas cxema. DyHKIUS TPOBOAMMOCTH. 3agada
(YHKUMHI K TEOpUU peleiHO- | CHHTe3a | 3ajaya  aHanum3a. CxemMa M3  (QYHKIMOHAJIBHBIX
KOHTaKTHBIX cXeM | anmeMeHTOB. (DYHKIHMOHAJIBHOE W CTPYKTYPHOE OIpENEICHHUS.
[Ipunoxenus OyneBbix | DyHKIMSA MPOBOAUMOCTH. 3a/1ada CHHTE3a U 3a/1a4a aHaIn3a.
(YHKIIMI K TEOPUH CXEeM W3
(YHKIMOHATBHBIX
JJIEMEHTOB.

Cooeporcaniue npakmuieckux 3aHImul

1 Teopus mHOMCECE BrimmonHenue onepanuii Hax MHOKeCTBaMH. [loka3aTenbCTBO
paBeHCTBa MHOeCTB. ONHcaHNe COOTBETCTBUM pa3IMUHBIMU
criocobamMu. BeisiBiieHnEe CBOMCTB cOOTBETCTBUN. OTpenencHue
THUIIOB COOTBETCTBUII.

1.1 | Onepauun Hax | Omepanuy Ha MHOXKECTBAMH:

MHOX€ECTBaMHU. - HETIOCPEACTBEHHOE BBINOJIHEHNUE;
- n300pakeHne Ha AuarpaMMax Jniepa;
- IOCTPOEHUE XaPAKTEPUCTUUECKUX NPENNUKATOB.

1.2 | PaBeHCTBO MHOXECTB. Jloka3aTesbCTBO  paBEHCTBA MHOXECTB METOJIOM  B3aUMHOTO
BKJIIOYEHHUs, Ha  jguarpaMmax  Oiijepa, ¢ IIOMOIIBIO




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMbI AUCLUIIIMHBI
XapaKTePUCTUUYECKUX NPEANKATOB.

1.3 | OKBUBAJICHTHbIE Hcnonp3oBaHue 3aKOHOB TEOPUH MHOXKECTB Ul SKBHBaJICHTHBIX

peoOpazoBaHust GopMyI. npeoOpazoBanuii popmyi.
1.4 | CooTBeTCTBUS, cnoco0sl | Omucanne coOTBETCTBUI MAaTPUIHO, TpapuyecKH.
3aJaHds W ONepauuu Haj | BelmonHeHume omepanmid  Hal  COOTBETCTBUSIMH, 3aJaHHBIMU
HUMH NEPEYHCIEHUEM, MATPUYHO, IPapUECKH.

1.5 | Onepanun Hax | BeimonHenne omepanmii  HaX  COOTBETCTBHSIMH, —3aJaHHBIMU
COOTBETCTBUSMHU NePEYNCICHUEM, MATPUYHO, TPAQHUECKH.

1.6 | CBolicTBa COOTBETCTBHUH. OrmpeaerieHne CBOMCTB COOTBETCTBHM aHATUTHICCKH U C TIOMOIIBIO
MaTpHIL.

1.7 | Kitacchl COOTBETCTBUIA. BeisiBieHre  COOTBETCTBHUHA  SKBHUBAJIEHTHOCTH M TOPSKA.
Bbinenenne KJacCOB  IKBHBAJICHTHOCTH, BbIsBIEHHE CTpOTO,
HECTPOTOro, MOJIHOTO U YACTUYHOTO MOPSIIKOB.

1.8 | OyskImy. OmnpeeneHre CBOWCTBA PYHKIIMOHAILHOCTH Y COOTBETCTBHIA.
Haxoxnenue obmactu onpenenenns, 00J1acTi 3HaYSHHIA, 0OpaTHBIX
¢bynkuuii. OnpeneneHue TUIOB QYHKIHA.

2 Mamemamuueckas noeuxa [Moctpoenne  Tabmui, ~ UCTUHHOCTH  OyJeBBIX  (QYHKIHH.
OkBuBaJeHTHBIE MpeoOpazoBanus Qopmyn. IlpencraBienue B
HOpManbHBIX  (opmax. MuHuMH3anus  OyJeBBIX  (QYHKIHH.
BrisiBneHre OMHBIX cucTeM OyneBbix GyHKImA. CHHTE3 U aHAIU3
pENCHO-KOHTAKTHBIX CXeM M CXeM W3  (PYHKIHOHAJIbHBIX
3JIEMEHTOB.

2.1 | byneBwsr ¢pynkuun. Tabmunp! | [TocTpoeHue TabnuI KCTUHHOCTH OYJIEBBIX (OPMYIL.

HUCTHHHOCTH. Jloka3aTenbCTBO ~ OKBUBAIEHTHOCTH  (OPMYJIT C  MOMOIIBIO
OKBHBaJICHTHbIE SKBUBAJICHTHBIX NPE0Opa30BaHMA.
npeoOpa3oBaHus.
2.2. | JIBOMCTBEHHOCTb. IMocTtpoeHne JBOWCTBEHHBIX (YHKIMH 10 OMpENeNieHHI0 U ¢
CyuiecTBeHHbBIE MCIIOJIb30BaHUEM NPUHLIUIIA JBOHCTBEHHOCTH.
NepEeMEHHBIE. Onpexenenne CYIIECTBEHHBIX MEPEMEHHBIX GbyHKLIMH.
Hckmouenne u 1006aBneHrne QUKTUBHBIX EPEMEHHBIX.
2.3. | HopmanbHble ¢dopmsl | [TocTtpoeHre IU3BIOHKTUBHBIX M KOHBIOHKTUBHBIX HOPMAIIbHBIX
MIpeICTaBICHUS OyJeBbIX | opMm.
(hyHKIHA.
2.4. | CoBepuieHHble HOpManbHbIe | [locTpoeHHE COBEpUICHHBIX HOPMalbHBIX (GOpM TO TabyuUIe
(hopMBI. WCTHHHOCTH W 9KBHBaJCHTHBIMH ITPe0Opa3oBaHHUIMHU.
2.5 | MunuMuzanus OyneBbix | [TocTpoeHrie MUHMMANBHBIX JU3BIOHKTHBHBIX HOPMAIBHBIX (OPM
(yHKIHIA. MeronoM Kgaiina u no kapram KapHho.
2.6. | 3aMkHyTBIe Ki1acchl OyneBbIx | OmpeneneHne MOHOTOHHOCTH ¢yHKuui. IlocTpoeHune monmHOMa
(hyHKIHIA. XKerankuna. OnpeznencHue JTHUHEHHOCTH (YHKIUA  Pa3HBIMH
croco0amu.
2.7. | llonnota cuctem OyneBbix | OmpeneneHue MOJNHBIX CHCTEM OyNeBBIX (YHKUUH IO KPUTEPHIO
(GyHKIHIA. Ilocra.
2.8. | IIpunoxenus OyneBbix | CHHTE3 M aHAJIU3 CXEM.

($yHKUIMI K TeOpHUu pesedHo-
KOHTAKTHBIX CXEM H CXEM U3
(YHKIMOHANBHBIX
JJIEMEHTOB.

[IpomeskyTouHast aTTecTalnus - IK3AMEH

Cemectp 3

CoOepotcanue n1eKyuoHHo20 Kypca

Mamemamuueckas no2uxka

BBICKa3bIBaHUil. Jloruueckue
JIOKa3aTeILCTBO. Anrebpa MIPEINKATOB. JlokazarenbCcTBO

TaBTOJIOTHI B aﬂre6pe mpeaAKaToOB. d)opMaanHe HCYHUCIICHUS.

Anrebpa CIEACTBUS M HX
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HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/T TEMBI TUCIATLTNHEI

1.1. | Anrebpa BBICKa3bIBaHWN. | BrickaspiBanme. Onepanun HaJ| BbICKa3biBaHUAMH. DopMann3anysi.
Jloruueckue cnencTsusl. Wnrtepnperanus. Jlormueckoe cienoBaHue Qopmyna. MeToas

JloKa3zaTenbCcTB: MeToj KBaiiHa, MeTOx  peayKUIuH, METOJ
PE30JIIOIUH.

1.2. | Anre0Opa mpeauKaToB [Ipenukatel. MecTHOCTh mpeaukara. MHOXKECTBO HCTHHHOCTH.
KBantopHele u Jsormdeckue omnepanud. TaBTONOTHH JIOTHKHU
MPETNKATOB.

1.3. | ®opManbHbIC HCYUCICHUS Buner Tteopmii. Iloctpoenne ¢opmanpHoit Teopun. Teopema.
Hcuncnenue Bbicka3piBaHUN. TeopHsi €CTECTBEHHOTO BBIBOJA.

2. Ocnoswl meopuu epagos OcHOBHBIE TOHSITHA M ONpeAeTeHus Teopun rpadoB. 3amaHue

rpados. Onepanym Hajx rpadaMu. ATTOPUTMEBI Ha rpadax.

2.1. | OcHoBHble TOHATHSA Teopuu | OcHOBHBIE TOHATHS Teopuu rpadoB. CrocoOwl 3amaHus rpados.
rpados. Oneparnuu c | Omepauun  Han rpadamu. Tumbl rtpadoB. Oprpapsl U HX
rpadamu. ocoberHoctH. PaccrosiHus B rpadax.

2.2. | Huxnsr. [ImanapHocTh. | OWnepoBel W raMuiIbTOHOBBI Tpadbl. [lmanapnocts. Kpurepuit
Packpacka rpada. JlepeBns. | mnaHapHocTu. Packpacka rpada. Xpomarudeckoe uucio. I'unoresa
OcrtoB rpaga. CBA3HOCTb. 0 YeTHIpEeX Kpackax. 3ajlaya ONTHUMAJIBLHOTO pacmucanus. JepeBbs.

OctoB rpada. OOXom B MUPHHY W B TIYOHHY. AJNTOPUTMBI
MOCTPOCHHUSI OCTOBa HAUMEHBIIIETO Beca I peOepHO-B3BEICHHOTO
rpada.

2.3. | AnropuT™mBl pemieHHs 3afad | MeTton BeTBeW W TpaHWIl JUIS PEIIeHUs 3aJaqd KOMMHBOSDKEDA.

Ha rpadax.

Anroputm  @oppa-bennmMana moucka — KpaTyailiero - myTH.

Anroputm ®opna-dankepcoHa Moucka MaKCHMalIbHOTO TOTOKa B
CETH.

Colepotcanue npaxmuieckux 3aHsamul

1. Mamemamuueckas no2uka | BelllonHeHue onepanuii HaJ, BbICKa3blBaHUAMU. Dopmanuzanus U
MHTEpIpeTanys B anreOpe BhICKa3bIBaHUN U B anreOpe NpeauKaToB.
IIpoBepka JIOrM4ecKuX CIeICTBUM pa3IudHbIMA METOJNAMM.

1.1 | Omneparuu Hax | BeimosnHeHue omnepaiuii HajJ BbICKa3blBaHUSMU. Dopmanuzaius
BBICKa3BIBaHUAMMU. BbICKa3bIBaHM. HTepnpeTarus popmyn anreOphbl BRICKa3bIBAHHUIA.

1.2. | Jlornyeckoe cneacteue. | [IpoBepka JIOTMYECKUX CIEACTBUN MO ompeneneHuo. MerogaMu
Hoceuiku. 3akiroueHus. | KpaitHa u peaykuun. IlocTpoenne oGpaTHBIX, MPOTHBOIONOKHBIX 1
Bubl TCOPEM. | (GpaTHBIX NPOTUBOIOIOKHEIM TEOPEM.

[IpeoOpa3oBaHue TEOPEM.

1.3 | Joka3arenbCTBO Jiornueckux | [IpumeHeHne MeToa pe3oatonnii A1 JOKa3aTeabCTBA JIOTHUYECKUX

CJICICTBUI B anre0pe | cnencraumii.
BBICKA3bIBaHUM.

1.4 | Ilpeaukatel U onepauuu Haj | Popmanuzaurs 1 HHTEPIPETALMS MPEIUKATHBIX HOpMYII.
HUMH.

1.5 | Jlornyeckoe cienoBanue B | Meroapl — J0Ka3aTenbCTBA  IPEAMKATHBIX  KJay3: METOL
anrebpe HPCAUKATOB. | KOHKpPETU3aLUU, 110 OIPEAEICHUI0 KBAHTOPOB.
Metonabl BBIBOJIA
NPEAUKATHBIX KJIAY3.

1.6 | IlpeoOpa3zoBanue IIpuBenenue npeauKaTHBIX KJAy3 B INPEIBAPEHHYI0 HOPMAJIbHYIO
IPeINKATHBIX Kiay3. Meron ¢dopMy, NpPHUBEICHHYIO HOPMaJbHYIO (OpPMYy, B CKOJIEMOBCKYIO
pe3omoLHH. CTaHIapTHYIO GopMmy.

Merton pe3onronuii 1 J0Ka3aTeabCTBa PEAUKATHBIX KIIay3.

1.7. | Ucuucnenue BbICKa3biBaHUM. | JlOKa3aTeNnbCTBO  JIOTMUECKHUX  CIEJACTBUM B HCYHUCIIEHUU
Teopus CCTCCTBCHHOTO | BpICKa3bIBAaHUM (aKCHOMATHYECKUM MeTojaoM). JlokasaTremscTBO
BBIBOZ. JIOTUYECKHX CIIEACTBUH B TEOPUH €CTECTBEHHOT'O BBIBOJIA.

2. OcHosbl meopuu epaghos 3ananue rpad)oB pa3IMUHBIMU criocoO0amu. BrimoHeHHe onepanuii




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/T TEMBI TUCIATLTNHEI
Hax Tpadamu. IlpumeHeHwme  anropuTMOB NS pEIICHUS
MPaKTUYECKUX 3aa4 C UCTIONIb30BaHNEM Ipa)OBBIX MOAECTICH.

2.1. | CnocoOs1 3amanus TpagoB. IlocTpoeHne MaTpuLbl CMEXHOCTH, MAaTpPULbl HHIMJIECHTHOCTH,
CTPYKTYpPBI CMEXKHOCTH, CHHCKa pebep il 3amaHus rpada u
oprpada.

2.2. | Onepannu Hajx rpadamu. Brimoraenue omepariuii Ham rpadamm.

2.3. | Paccrosnue B rpadax. | [Toctpoenue MaTpULbI paccTOsIHUM. Onpenenenue
HepeBbsa. OctoB. OO0XO0nbI | KCIIEHTpPHUCHUTETa BepImMH Tpada, panuyca, IuaMeTpa, MEeHTpa
rpados. rpaga.

O06xo07 BepiuH rpada METoAaMu B IIyOWHY U B IIMPUHY.
[TocTpoeHne ocToBa HAaMMEHBIIETO Beca Mo anroputMam Kpackama
u IIpuma.

2.4 | Luxiel B rpadax. [locTpoenue osiinepoBa 1ukiaa 1o anroputMy @népu u
TaMIJIBTOHOBA IIMKJIa HAWMEHBIIETO Beca METOJOM BETBEU W
TpaHMII.

2.5 | Anroputmsl pemenus | Anroputm  @oppa-bemniMana A mOMCKa MHUHMMAaNIbHOTA

KIIACCMYECKHWX  3aJad  Ha | MapmipyTa B rpade.
rpagax. Packpacka BepmmH Tpada. ANTOPHUTM  IOCIEIOBATEIBHOTO
pacKpamIuBaHusl.

2.6 | CereBnle MOJIENTU u | Anropum @Dopaa-DankepcoHa MOMCKa MAaKCHMAJIBHOTO TOTOKA B
AJITOPUTMBI PECUICHUA | ceTH.

KIIaCCHMYCCKHUX 3a1a4.

HpOMC)KYTOLIHaH aTTeCTalus - OK3AdMEH

4 Tlopsitok OlEeHMBAHUSI YCNEBAEMOCTH H

copMHUPOBAHHOCTH

KOMIIETEHIMH 00y4YarIIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTaAIlUM.
JU1sl TIOJIOKUTENBHON OLIEHKH MO pe3yibTaTaM OCBOEHHS JMCLHUIUIMHBI 00ydarolemycs
HE00XO/IMMO BBINIOJIHUTh BCE YCTAHOBIJIEHHBIE BHJbI y4eOHOW paboThl. OIeHKa pe3ylbTaToB
paboTsl oOyuatomerocst B 6amiax (Mo Bugam) mpuBeaeHa B Tadbmuie 7.

Tabmuma 7 - bannpHO-pedTHHrOBas OIEHKAa pe3ylbTaTOB Y4eOHOH  paboThI

oOyuatomuxcs o Bugam (bPC)
VYuebnas pabora |Cymma  |Buapl u pe3ynbTaThb OreHka B aTTecTaluu Banst
(BUITBI) 6amioB  |y4eOHON pabOTHI
Cemectp 2
Tekymias yueOnas (60 JlexunoHHbIE 3aHATHUS 0,25 6anaa mnocemenune 1 ieknuonHoro |4 —8
paboTta B cemectpe (KOHCTIEKT) 3aHATHS
(ITocemenue (32 3ansTHii)
3aHATHH I10 NnnuBuayanbHble 3a 01HO MHAUBHUAYAJIBHOE 3a/1aHHe OT S
paclucaHuIo U 3amaHust (OTYET O 0: 15-30
BBITIOJTHEHHE BBITIOJTHEHUH 5 6aas0B (BoimosHEHO 51 - 65% 3ananmii)
3a/1aHMi) MHIUBUIYATBHOTO 7 6ayu1a (BBIIONHEHO 66 - 85% 3amaHmii)

3aaHus) 10 6aasoB (BemmonHEHO 86 - 100% 3amanmit)

(2 paGorsr)

Tectst (3 Tecta)

TectNel, TecTNe3 4 panna (moporoBoe 3Ha4YEHHE) 12-22

7 6a10B (MaKCUMaJIbHOE 3HAYCHUE)




TectNe2

4 6a7a (MoporoBoe 3HAUYCHNE)
8 6a10B (MakcHMaIbHOE 3HAYCHIE)

Hroro no Tekymeii pagore B cemectpe 2 31-60
IIpomexyrounas |40 Teopernueckuii Bonpoc 1 |4 6anma (moporoBoe 3HaUCHHE) 4-9
aTTecTanus 9 6am1oB (MakcMaIbHOE 3HAUCHUE)
(3x3ameH) Teoperndeckuii Bompoc 2 |4 6ana (IoporoBoe 3HaUYCHIHE) 4-10
10 6ans0B (MaKCHMaITLHOE 3HAUCHUE)
Pemenne 3agaun 1. 4 panna (moporoBoe 3HaYEHHE) 4-7
7 6a10B (MaKCUMaJIbHOE 3HAYCHUE)
Pemenne 3agaun 2. 4 panoB (IOPOroBOE 3HAUCHUE) 4-7
7 6a10B (MaKCUMaJIbHOE 3HAYCHUE)
Pemenue 3amaun 3 4 paJu1a (TOPOrOBOE 3HAYCHUE) 4-7
7 6amn0B (MakcuMaabHOE 3HAUCHUE)
HTOoro mo mpoMeKyTO4HON aTTECTAIIMU B ceMecTpe 2 (3K3aMeHY) 20-4006.

CyMMapHaﬁ OIICHKA 110 JUCHUIIJIMHE B CEMECTPE 2:

CymMa 6aJutoB TeKyIeil 1 MpoMeKyTOYHON aTTecTalluu

51-100 6.
Tabmmma 8 bannbHO-pedTUHIOBas OLIEHKa pe3yJabTaToB ydyeOHOW paboThI
oOyuatomuxcs no suaam (bPC)
VYuebHnas pabora |Cymma  |Bumbl u pe3ynbTaThl OreHka B aTTecTaluu Bbanst
(BUIIBI) O6amtoB  |yueOHOU pabOTHI
Cemectp 3
Texymast yueOHas |60 WnnuBuayansHsie 5 6annoB (BemoHEHO 51 - 65% 3amanmii)
pabota B cemecTpe 3amanus (0TYET O 7 6aJuta (BBIIOIHEHO 66 - 85% 3amaHmii) 20-40
(ITocemenue BBINOJIHEHUH 10 6anuioB (BemosiHEHO 86 - 100% 3amanuit)
3aHATHH 110 WHIMBHYaJIbHOTO
PacIMCaHUIO U 3a/1aHMs)
BBITIOJTHEHHE (4 pabotsr)
3aJIaHUi) Tect (2 Tecra) 5 6ansa (moporoBoe 3HaYCHHUE) 10- 20
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
HTroro mo Texymieii padore B cemecTpe 3 31-60
IMpomexyrounast |40 Teoperudeckuii Bonpoc 1 (4 6ajia (moporoBoe 3Ha4CHUE) 4-9
aTTecTanus 9 0a/s10B (MaKCHUMaJIbHOE 3HAYCHNUE)
(3x3ameH) Teoperudeckuii Bompoc 2 |4 6anna (IoporoBoe 3HaAUYCHHE) 4-9
9 6a/uT0B (MaKCHUMAaJIbHOE 3HAYCHUE)
Teoperuueckuii Bompoc 3 |4 6aana (IOporoBoe 3HaAUYCHHE) 4-9
9 6a/uT0B (MaKCHUMAaJIbHOE 3HAYCHUE)
Pemenue 3amaum 1. 4 6a1710B (TOPOTOBOE 3HAUCHUE) 4-7
7 6a/s10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemenue 3agaum 2 4 6ansa (MoporoBoe 3HaAUYCHUE) 4-6
6 6aI0B (MakCHMaIbHOE 3HAYCHUE)
HToro mo npomMexyTo4Hoi aTTeCTALINU B ceMecTpe 3 (3K3aMeHY) 20-400.

CymMapHasi OlleHKa 10 THCHHILUTAHE B ceMecTpe 3:

51-100 6.

CyMMa 0aJuIoB TEKYIEH U MPOMEXYTOUHON aTTeCTalluH

B mpoMexyTodHO# arTecTanuu OIleHKa BBICTaBIsieTCS B BenomocTh B 100-0ammbHOIM
IIKajie ¥ B OyKBeHHOM 3KBUBasieHTe (Tabnuma 9)
Tabmuma 9 — Cootrecenue 100-0aymbHOM 1IKaIBl 1 OYKBEHHOTO KBUBAJICHTA OIICHKU
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YpoBHU OCBOCHUS Ox3amen 3auem
Cymma HabpanHbIx z z
6aL108 JUCTIUTUTAHBI 1 Oyenka byxeennviii oxeusanenm byreennuiii
KOMITeTCHIIU T IKEUBAIEHTN
86 - 100 ITpoBUHYTHIN 5 OTJINYHO
66 - 85 [ToBbILIIEHHBIHI 4 XOpOouIo 3auTeHo
51-65 [Toporossiit 3 yIIOBJICTBOPUTEIHHO
0-50 IepBoiit 2 HEYIOBJIETBOPUTEIHHO He 3aureno

S  MarepuajJbHO-TEXHHYECKOe, MNMPOrpaMMHOEe H Y4eOHO-

METOANYECCKOC o0ecreyeHue AUCIUIIJINHBI.
5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi IuTEpaTYpa

1. Cynomutaro, C.B. /luckpeTHas mareMaTuka [DneKTpoHHBIA pecypce]: yueonuk / C.B.
Cynomnaros, E.B. OBunHHMKOBa — 4-€ U3/, - DNEKTPOH. TeKCTOBBIE AaH. - HoBocubupck: U3n-
BO HITY, 2012. - 280 C. - Pexum JIOCTyMa:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. KyznenoB O.I1. [luckperHas mMaTematuka JJisi WHXKEHepa [DIIeKTpOHHEIN pecypce] /
O.I1. Ky3HenoB - DJIeKTpOoH. TEKCTOBBIE JIaH. - 6-¢ u3j., crep. - Cankr-IlerepOypr - Jlans, 2009.
—400 c. Pexxum moctyma: https://e.lanbook.com/reader/book/220/#1/

3. uckperHas mareMaTuka [DIEKTPOHHBIM pecypc] : B 2 4. : yuyeOHOe mocobue it
cryaentoB By30B. Y. 1 / E. B. Pemernukosa ; KemepoBckwii roc. yH-T, HOBOKy3HEIKHi1 MH-T
(¢un.). - HoBokysnenx : HOU KemI'Y, 2018 - 160 c. - bubauorp.: c. 146-147. — Pexum
noctyna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JlonoJiHuTeIbHASL y4eOHAas JInTepaTypa

Xarraptu P. JluckperHas maTemaTuka JUisl IPOrPaMMUCTOB [DJIEKTPOHHBIN pecypc]: mep.c
aHri.: yueOHoe nocobue / P.Xarraptu — u3z 2-e, UCIIpaBIE€HHOE - DJIEKTPOH. TEKCTOBbIE JaH. —
Mockaa: Texnocdepa, 2012. - 400 C. - Pexum JIOCTyna:
http://biblioclub.ru/index.php?page=book_view&book_id=89024

Penpkun, H.II. /luckpernas maremaTuka [DnexktpoHHbIH pecypc]: yueonuk / H.I1. Peapkun —
ONeKTpOoH. TeKCTOBbIe JaH. - MockBa: ®usmariut, 2009. — 264 c. — I'pud «PexomeHnnoBaHO»
YMO 1o KiaccH4ecKoMy YHUBEPCUTETCKOMY OOpa30BaHUIO B KauecTBe Yy4yeOHUKa s
CTYJEHTOB BBICHIMX Y4€OHBIX 3aBeACHUN, 00yJaromuxcs 1o HanpasiaeHusM noarorosku 010100
«Marematuka», 010200 «Marematuka. Ilpukinagnas wmaremaruka», 011000 «MexaHuka.
[Mpuknagnas matematrka». — Pexxum mocrtyna: http://e.lanbook.com/view/book/2293/

http://biblioclub.ru/index.php?page=book_view_red&book id=75709

KymukoB B.B. [luckpernas maremaruka [DJIEKTpOHHBIN pecypc|: yueOH. mocobue / B.B.
KynukoB. - OnekTpoH. TekctoBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum pocryna:
http://znanium.com/bookread.php?book=126799

[esenes, FO.I1. JIuckpeTHas maTematuka [DIeKTpoHHBIN pecypc]: yuebH. mocobue / FO.IL
[lleBeneB. - DnexTpoH. TekcToBble gaH. — CaHkT-IletepOypr : «Jlaaby, 2008. - 592 c.- Pexum
nocryma: http://e.lanbook.com/view/book/437/

5.2 MarepuajabHO-TeXHHYECKOe M  INPOrpaMMHOe  o0ecreveHHe

AUCHUIIJINHBI.
YdeOHble 3aHATHS N0 AUCIUILTHHE MTPOBOAATCS B yueOHbIX ayautopusix HOU Keml['Y:

712 YueOHas ayauropus (MyJIbTUMEIUIHAS) U TPOBEACHUS: 654079, KemepoBckas
- 3aHATHH JIEKUMOHHOTO THIIA; 00nactk, r. HoBoKy3HEIIK,
- TPYIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTALUN; p-kT Metamnypros, a. 19
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- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTally.
CneumnanusupoBanHas (yueOHas) MeOelib: JocKa MeloBasi, kadeapa, CTOJIbI, CTYJIbSI.
OO6opyaoBaHue AN Ipe3eHTalul y4eOHOro MaTepHana; CTallMOHapHOE ~-KOMIIBIOTED,

9KpaH, IPOEKTOP, aKyCTUUECKAst CHCTEMA.

Hcnons3yemoe mporpammuoe obecriedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6mmnen3nonHoMy noroBopy Ne 1212/KMP ot 12.12.2018 r. mo
12.12.2021 r.), LibreOffice (cBob6omno pacmupoctpansemoe [10), FoxitReader
(cBobomnO pacmpoctpansemoe [10), Firefox 14 (cBo6omHO pacnpoctpansemoe I10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacmpoctpansemoe 110).
WuTepHet ¢ obecnieuennem nocryma 8 DM1OC.

615 Yuebnas aynuropus (MyIbTUMEIUIHAS) U TPOBEICHU:
- 3aHATUH JEKIMOHHOTO THIIA;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHOW aTTeCTalny.
CneumnanusupoBanHas (yueOHas) MeOelb: JocKa MesloBasi, kadeapa, CTOJIbI, CTYJIbSI.
OOopynoBaHue 1151 IPEe3EHTAMK Y4eOHOro MaTepuaa: CTalioHapHOE - KOMITBIOTED,

9KpaH, MPOEKTOP, aKyCTHUECKasi cucTeMa (KOJIOHKH).
Hcnonp3yemoe mporpammuoe obecriedenue: Ubuntu Linux(cBobomHO
pacupoctpansemoe [10), LibreOffice (cBobomgno pacmpoctpansemoe [10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacnpoctpansemoe [10).
WuTepHet ¢ obecnieuenuem nocryma B DM1OC.

654079, KemepoBckas
oOnacts, r. HoBoky3Helk,
np-kT Meranaypros, a. 19

508 KommnbroTepHBIii Ki1acc.
VYuebHnast aynuropus (MyJIbTUMEIUHHAS) U TIPOBEACHHSA:
- TPYIIIOBBIX U HHANBUYaIbHBIX KOHCYJIbTAINH;

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHOW aTTeCTallH.
CrienpanusupoBanHas (yucOHast) MeOelib: Tocka MeyoBasi, Kadeapa, CTOJbI, CTYJIbsL.
O0opyznoBaHue IS IPE3EHTALMH Y4eOHOro MaTepuaa: CTalHOHAPHOE - KOMITBIOTED

IIpernoiaBaTess, IPOeKTop, IKPaH.

O6opynoBaHue: CTAIIMOHAPHOE — KOMITBIOTEPHI [T 00yvarontuxcs (18 mirt.).
Hcnone3yemoe nporpammuoe obecneuenue: MS Windows (Microsoft Imagine
Premium 3 year mo cy6mmnen3noraoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBoboxmuo pactpoctpansemoe [10), FoxitReader
(cBoOomnO pacmpoctpansemoe [10), Firefox 14 (cBobomHO pacnpoctpansemoe I10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOHO pacmpoctpansemoe [10).
WuTepHeT ¢ obecnieuenuem nocryma B DM1OC.

654079, KemepoBckas
obnacts, r. HoBoKy3HelK,
np-kT Metamnypros, a. 19

604 YueOHas ayquTOpHs ISl IPOBEACHUS:
- 3aHSTHH JIEKIIMOHHOTO THIIA;
- 3aHATHH CEMHHAPCKOTO (MPAKTUYIECKOT0) TUIIA;
- TPYIIIOBBIX ¥ HHIUBH/YAIbHBIX KOHCYJIbTALINI;

- TEKYyII[ETO KOHTPOJISI ¥ IPOMEKYTOYHOHN aTTeCTAIUH.
Creranu3upoBanHas (yueOHas) MeOesib: T0CKa MEJIOBasi, CTOJIbI, CTYJIbSI.
O06opynoBaHue AJIs1 MPE3CHTAIMH y4eOHOT0 MaTepHraia: MePeHOCHOE - HOYTOYK, KpaH,

MIPOEKTOP.

Hcnonp3yemoe nporpammuoe obecriedenue: MS Windows (Microsoft Imagine
Premium 3 year no cyosmnensnonsnomy joroopy Ne 1212/KMP ot 12.12.2018 1. o
12.12.2021 r.), LibreOffice (cBoboano pacnpoctpansemoe [10), FoxitReader
(cBoOOaHO pacnpoctpansemoe [10), Firefox 14 (cBo6oano pacnpoctpansemoe [10),
SAunexc.Bpaysep (oTeuecTBeHHOE CBOOOHO pacmpoctpansemoe [10).
WuTepHet ¢ obecnieuennem gocrymna B OM1OC.

654079, KemepoBckas
obmacts, . HoBOKy3HeIIK,
np-kT Metamnypros, a. 19

607 YuebHast ayaAuTOpus JUIs TPOBEICHUS:
- 3aHSTHH JIEKIMOHHOTO THIIA;
- 3aHATHH CEMHHAPCKOTO (MPAKTHIECKOT0) TUIIA;
- TPYIIIOBBIX ¥ WHIUBH/YAIbHBIX KOHCYJIbTALNI;
- TEKYILEr0 KOHTPOJISI ¥ TIPOMEKYTOYHOW aTTeCTaIUH.
CneumnanusupoBaHHas (yueOHas1) MeOelIb: JOCKa MEJIOBasi, CTOJbI, CTYJIbSL.
O6opyznoBaHue IS IPe3eHTALNH y4eOHOTr0 MaTepuala: NepeHOCHOe - HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnonp3yemoe nporpammuoe obecneuenue: MS Windows (Microsoft Imagine
Premium 3 year no cy6smnensnonHomy porosopy Ne 1212/KMP or 12.12.2018 r. no
12.12.2021 r.), LibreOffice (cBoboxHo pacrpocrpansemoe I10), FoxitReader
(cBobomHO pacnpoctpansiemoe [10), Firefox 14 (cBo6oauo pacnpoctpansemoe [10),
Snnexc.bpaysep (oTeuecTBeHHOE CBOOOHO pacnpocTpansemoe [10).
Wureprer ¢ obecnedennem gocrtymna B IMOC.

654079, KemepoBckas
obmacts, . HoBOKy3HeIIK,
mp-KkT Mertamtypros, a. 19

617 YuebHast ayiuTOpHUs JUII TPOBEICHUS:

654079, KemepoBckas
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- 3aHATUH JEKIMOHHOTO THIIA;
- 3aHATHUH CEeMHHAPCKOro (MPaKTUYECKOI0) TUIMA;
- TPYIIOBBIX ¥ HHIUBHUYaIbHBIX KOHCYJIbTAIINH;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHOW aTTeCTally.
CrenmamisupoBaHHas (yaeOHas) MeOelh: Tocka MesoBasi, Kadeapa, CTOIBI, CTYIIbL.
O6opynoBaHue A7 IPE3CHTAINH y4eOHOTO MaTepHalia: IIEPeHOCHOE - HOYTOYK, 3KpaH,
HPOEKTOP.

Hcnons3yemoe nporpammuoe obecriedenne: MS Windows (Microsoft Imagine
Premium 3 year o cy6mmnen3nonHoMy goroopy Ne 1212/KMP ot 12.12.2018 r. mo
12.12.2021 1.), LibreOffice (cBoboxuo pacmpoctpansemoe [10), FoxitReader
(cBoOoaHO pacnpoctpansemoe [10), Firefox 14 (cBoboano pacnpocrpansemoe [10),
Sunexc.bpaysep (oreuecTBeHHOE CBOOOAHO pacnpocTpansemoe [10).
WutepneT ¢ obecnieuenneM nocryna B OMOC.

oOnacts, r. HoBoky3Helk,
np-kT Merannypros, a. 19

715 YueOHast aynuTopust 1UIsl IPOBEICHHUS:
- 3aHTUH JEKIMOHHOTO THIIA!
- 3aHATHH CEMHHAPCKOTo (MMPaKTHYECKOI0) TUIIA;
- TPYIIOBBIX ¥ MHAWBUYaJIbHBIX KOHCYJIbTaLIUI;

- TEKYLIEro KOHTPOJIS M IPOMEXXYTOYHO aTTeCTaLlIH.
CrnenmamimsupoBaHHas (yaeOHas) MeOelhb: Tocka MeloBasi, Kadeapa, CTOJBI, CTYIIbsL.
OO6opynoBaHUe TS IPE3CHTALMK YIeOHOTO MaTepHalia: IEpeHOCHOE - HOYTOYK, 9KpaH,
HPOCKTOP.

Hcnonp3yemoe mporpammuoe obecriedenne: MS Windows (Microsoft Imagine
Premium 3 year no cyonunensnonHomy noropopy Ne 1212/KMP ot 12.12.2018 1. o
12.12.2021 r.), LibreOffice (cBoboxano pacmpoctpansemoe I10), FoxitReader
(cBoboanO pacmpoctpansemoe I10), Firefox 14 (cBobomHo pacnpoctpansemoe I10),
Sunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pactpoctpansemoe [10).
WuTtepHeT ¢ obecneuenneM poctyna B SMOC.

654079, KemepoBsckast
obnacts, r. HoBoky3HelKk,
np-kT Metamnypros, a. 19

717 Y4eOHast aynuTOpust 1JIsl IPOBENICHHUS:
- 3aHATUN JICKIIMOHHOI'O THUIIA,
- 3aHATHH CEeMUHAPCKOTO (IPAKTHYECKOr0) TUIIA;
- TPYMIIOBBIX ¥ MHAMBUIYaIbHBIX KOHCYIbTALINI;

- TEKYLIEro KOHTPOJIS M IPOMEXYTOYHOMH aTTeCTaLliH.
CrenuanusupoBanHas (y4eOHast) MeOelb: JOCKa MEJIOBasl, CTOJIbI, CTYJIbS.
OO6opynoBaHue JUIs IPE3EHTALMH Y4eOHOT0 MaTepHaia: NepeHOCHOe - HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnone3yemoe nporpammuoe obecrieuenue: MS Windows (Microsoft Imagine
Premium 3 year no cy6nunenznonHomy noropopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBoboano pacmnpoctpansemoe [10), FoxitReader
(cBoboanO pacmnpoctpansiemoe I10), Firefox 14 (cBoboaHo pacnpoctpansemoe I10),
SAnnexc.bpaysep (oTeuecTBeHHOE cBOOOHO pacmpocTpansemoe 110).
WuTepHet ¢ obecnieyenuem nocrymna B DM1OC.

654079, KemepoBckas
obnacts, r. HoBoky3Helk,
np-kT Metamnypros, a. 19

404 YueOHast ayquTopus I IPOBEACHUS:
- 3aHATUI CEMHHAPCKOTo (PaKTHYECKOT0) THUIIA;
- TPYIIIOBBIX ¥ HHIMBH/IyaJIbHBIX KOHCYJIbTaLNi;

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CneumnanusupoBaHHas (yueOHas1) MeOellb: I0cKa MenoBas, Kadeapa, CTOJbI, CTYIbSI.
O6opyznoBaHue: IEPEHOCHOE - HOYTOYK, KpaH, IPOEKTOP.
Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6mmiien3nonHoMy goroopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBob6omuo pacnpoctpansiemoe [10), Annexc.bpaysep
(oregecTBeHHOE CBOOOIHO pactpocTpansemoe [10).

WuTepner ¢ obecnieuennem gocrymna 8 OM1OC.

654079, KemepoBckas
oOnacts, r. HoBoky3Helk,
np-kT Merannypros, a. 19

713 YueOHas ayauTopus I IPOBEACHUS 3aHATHI:
- JICKIITHOHHOTO THUIIA;
- 3aHATHH CEMHHAPCKOTO (MIPaKTHYESCKOT0) TUIIA;
- TPYIIIOBBIX U MHIUBHUIYaTbHBIX KOHCYJIbTAIIHA;

- TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON aTTCCTALIUH.
Crnenmanu3upoBanHas (yueOHas) MeOelb: Tocka MelioBasi, Kadeapa, CTOJbI, CTYJIIbsI.
OOopynoBaHue 1S MPE3EHTALMH YIeOHOro MaTepuaa: NepeHOCHOe- HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnonb3yemoe nporpammuoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year no cyb6nunensnonnomy norosopy Ne 1212/KMP ot 12.12.2018 1. 1o
12.12.2021 1.), LibreOffice (cBo60oaH0 pactpoctpansemoe I10), FoxitReader

654079, KemepoBckas
obnacts, r. HoBoky3Helk,
np-kT Merannypros, a. 19
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(cBoOoaHO pacnpoctpansemoe [10), Firefox 14 (cBoGoano pacnpocrpansemoe [10),
Sunexc.Bpaysep (oTeuecTBeHHOE CBOOOHO pacnpoctpansemoe 110).
Wutepnet ¢ obecnieuenneM nocryna B OMOC.

5.3 CoBpemennbie  mnpogeccuOHATbHBIE  0a3bl
HHGOPMALIMOHHBbIE CIPABOYHBIE CUCTEMBI.

1. Huadopmannonnas cuctema «OOMEPOCCUNHCKUN MAaTEMAaTHUYECKUN MOPTAI», PEXKUM
noctyma : http://www.mathnet.ru/

2. VHpopManMoOHHAs CcHCTeMa «DKCIOHEHTa» - LEHTP WHKCHEPHBIX TEXHOJOTHU W
MOJICITMPOBAHHUSI, PSXKUM JocTyma: http://www.exponenta.ru

3. basa mannbix Science Direct (6osee 1500 sxypHanoB uznarensctBa Elsevier, cpenu
HUX M3JIaHUs 10 MaTeMaTHKe U nHpOpMaTHKe), pexkum foctyma :https://www.sciencedirect.com

4. WudopmamnuonHas cucrtema «EmuHoe OKHO JgocTyna K HH(OPMAIMOHHBIM
pecypcam» http://window.edu.ru/catalog/

5. basml JaHHBIX MW aHAJIUTHYCCKHC HY6J'II/IK8.I_II/II/I Ha IIOpTaJIc «YHI/IBepCI/ITeTCKaH

JAAHHBIX H

uHdopMmarmonHas cucrema Poccusi», pexxum gocryma: https://uisrussia.msu.ru/

6 Huble cBegeHus u (WIN) MATEPHAJIBI.
6.1. TeMbl NUCbMEHHBIX YUYeOHBIX PadoT

Tabmuma 10 - Temsl mUCEMEHHBIX YYEOHBIX pabOT

Paszpgen ‘ Temel ‘ KoHTposbHbIE TOUKH
Cemectp 2
Teopus MHosxecTBa ¥ ONIEPALIUK HaJl MHOXKECTBAMH. Tect Nel
MHO>KECTB
OtHomenus. CBoicTBa OTHOWIECHU. DyHKINH Tect No2
OKBHMBaJICHTHbIE TPEOOPa30BaHUS MHOXKECTB. NunuBuayansHOeE
Omneparnuu Haj oTHOIICHUSIMU. CBOMCTBA OTHOIIICHHIA. 3aganue Nel
Marematnuec | ByneBbl pyHKIIMN Tect Ne3
Kas JIOTHKa
Hopmanshbie popMbl ipecTaBiaeHus OyJeBbIX NunuBuayansHoe
¢ynkuuit. [TonHoTa cucreM OyneBbIX QYHKLIUH 3amaHue Ne2
Cemectp 3
Maremarnuec | Bricka3zbiBaHuMe. Jlornueckue onepanuu Hax | TectNel
Kasl JIOTHKa BBICKA3bIBAaHUSIMU.
Jlornueckoe cienoBaHue GopMy anreopsl NunuBuayansHOe
BBICKa3BIBaHUM. 3aganme Nel
[Ipeaukatsl. Jlornueckue U KBaHTOPHBIE oniepaui Haa | MaauBuayansHoe
npeaukaramu. Jlornueckoe cienoBanue Gopmy 3aganue No2
JIOTUKYU TPEIUKATOB.
Hcuucnenne Bbicka3biBaHW. Teopus €CTECTBEHHOTO NuauBunyansHOE
BBIBOJIA 3aganue Ne3
OCHOBBI OCHOBHBIE TIOHSTHS U ONIPEACIICHHs TEOPUH TpadoB. Tect No2
Teopun ANropuTMBI Ha Tpadax WNHuBuayansHoe
rpados 3aganue Ned
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http://www.exponenta.ru/

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJIS NMPOMEKYTOUYHOM

aTrecraumn

Cemectp 2.

Pazoen 1. Teopus mrodicecms

Tema 1.1 IToamuoxectBa. Oniepanuu HajJ MHOXKECTBaMU. MOITHOCTh MHOKECTB.

Ilpumepnvie meopemuueckue 6onpocol

1. Yro Ttakoe wmHOxkecTBO? KTO sBIgeTcs OCHOBaTesneM Teopuu MHOxkecTB? Kak
0003HavYaeTcss MPHUHAICKHOCTh WM HE TMPHUHAUICKHOCTh HEKOTOPOTO0 OOBEKTa X MHOXKECTBY
A?

2. OObscHUTE OCOOEHHOCTHM 3aJaHUS MHOXECTB  PA3IUYHBIMH  CIOCOOAMH:
MEePEUYHUCICHUEM, XapAKTEPUCTUUECKUM MTPEAUKATOM, MIOPOKIAIOIIEH MPOIIETYPOM.

3. Yto TaKkoe MOIIHOCTL MHOKecTBa? Kakue MHOKeCTBa Ha3bIBAIOTCA SKBHUBAJICHTHBIMU?
Kak 0003Ha4yaeTcs 3KBUBAJECHTHOCTE MHOYKECTB?

4. Kakoe MHOXeCTBO Has3bpiBaeTcsi MycThiM? Kakoe MHOXKECTBO Ha3bIBA€TCS
yauBepcainbHbIM? Kak 0003Hauar0TCs mycToe U YHUBEpCaIbHOE MHOKECTBA?

5. Kakoe MHOXKECTBO Ha3bIBACTCS IOJMHOXKECTBOM MHOKecTBa A? Kakumu cBolicTBamMu
00J1aJTaeT OTHOIIEHWE BKJIIOYEHHUS MHOXECTB? B kakoM ciydae MHOXeCTBa paBHbI? B uem
OTJINYME MEXAY COOCTBEHHBIMU U HECOOCTBEHHBIMHU MOAMHOKECTBAMHU MHOKeCTBa A?

6. Kakoe MHOXecTBO Ha3bIBaloT OyneanoM MHOkecTBa A? ChopMynupyiite u JOKaKUTE
TEOpeMy O MOITHOCTH OyJeaHa KOHEYHOTO MHOXKECTBA.

7. Onpenenute, Kakue OINepaluy M KaKk MOXHO MPOU3BOJUTH HaJ MHOXkecTBamu. Kak
nu300paxkaeTcs pe3ynbTaT dTUX Olepaluii Ha AuarpaMMax Jinepa — Benna?

8. 3anummMre OCHOBHBIE 3aKOHBl TEOPUM  MHOXKECTB  (MIAEMIIOTEHTHOCTH,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTb, AWCTPUOYTHBHOCTH, MOTJIONIEHHE, CBOMCTBA IYCTOTO
MHOECTBA U YHUBEPCYMa, MHBOJIOTUBHOCTD, 3aKOHBI 16 MopraHa, CBOMCTBA JOTOTHEHU).

9. lokaxxuTe 3aKOHBI TEOPUU MHOXKECTB METOI0M B3aUMHOT'O BKJITFOUCHHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUUYECKHE MPEAUKATHI MHOXKECTB, IMOJTYYaIOIIUXCS B
pe3yJbpTaTe BBIMOJIHEHUS ONepaluii epeceueHus, OObeIUHEHUS U JTIOTIOIHEHUS, €CJIM U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEIUKATHI HCXOAHBIX MHOKECTB?

11. JlokaxkuTe 3aKOHbI TEOPUM MHOXKECTB C IIOMOILIBIO XapaKTePUCTUUYECKUX
MPEANKATOB.

12. JlokaxxuTe 3aKOHBI TEOPUU MHOXKECTB Ha AMarpammax Jijepa — Benna.

13. B xakoM ciyyae TOBOPSIT, UTO MEXJy MHOXKeCTBaMU A U B ycTaHOBIIEHO B3aUMHO-
OJTHO3HAYHOE COOTBETCTBHE?

14. Kak ycTaHOBUTH paBHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakne MHOKECTBA HA3hIBAIOTCS CUCTHHIMM ?

16. [loxaxuTe TEOpeMy O HECUETHOCTM MHOXKECTBA BCEX JEHCTBUTEIBHBIX YHUCEN
orpe3ka [0;1].

17. Kakue MHOXECTBa HAa3bIBAIOTCSI KOHTUHYAITbHBIMU?

18. ChopmynupyiiTe akCHOMY MaTeMaTHIECKON MHIYKITHH.

Ilpumepnvie npakmuueckue 3a0anus
1. auer muOXkecTBa X ={a,c}, Y ={a,b,d}, Z ={b,c}, U ={a,b,c,d}. Haiiqure MHOX)ECTBO

(XeY)Nz

2. Tocrpoiite quarpammy Jitsepa no Gpopmyse (X ®Y)NZ
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3. JIOKa)KUTE TOXKAECTBO TPEMs CIIOCOOAMHU TIPH MOMOIIU AUarpaMm Diiniepa — BeHHa,
METOJIOM XapaKTEPUCTUICCKHUX MPETUKATOB M METOJIOM B3aUMHOTO BKJItoYeHHs. A, B, C —
npou3BosibHbIE MHOXecTBa (A(B)UC =(AUC)N(BUC).

4. MakcuMaJIbHO YIIPOCTHUTE BBIPAXKEHHUS, MOJIb3YSICh OCHOBHBIMU 3aKOHAMH T€OPUU
MHOYECTB ((AU(EH B))ﬂ((ﬂﬂ(g U D))UC)) UEU(AU(B 05))

5. JlokaxkuTe METO0M MaTeMaTUYECKOM MHIYKIIUH:

1.4+2.7+3-10+..+n(3n+1) =n(n+1)%.

Tema 1.2. IIpamoe npoussenenue MuoxecTB. CooTBeTcTBUsS. CBONCTBA COOTBETCTBUM.

IIpumepHvie meopemuueckue 60npocel

1. Yro siBisieTca pe3ynbTaTOM MPSIMOTO IPOU3BEACHUS ABYX MHOXeCTB? UTO sABIsIeTCS
pe3ybTaTOM BO3BEJEHUS MHOXKECTBA B HATYPAJIbHYIO CTEIICHb?

2. JIOKaXuTe TEOopeMy O MOLIHOCTH HpPsIMOTO IPOU3BEACHUS JBYX KOHEUYHBIX
MHOECTB.

3. UYro Takoe n-mectHoe oTHouieHue? Kakoe OTHOIIEHME Ha3bIBaeTCsi OMHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HAa3bIBAETCSl OTHOILIEHUEM Ha MHOXKECTBE?

4. B uem ornuune 00JAacCTH OTIpPABICHHUS W OOJACTH TMPHOBITHUS COOTBETCTBUS OT
obJyactu onpeieseHus: 1 00JaCTH 3HAYCHU COOTBETCTBUA?

5. Onumwure crnocoObl 3aJaHusi COOTBETCTBUS (Tpaduyueckuii crmocol, auarpamma,
MaTpuIa).

6. Kakoe oTHOLIEHHME Ha MHOXXECTBE HA3bIBACTCS TOXKICCTBEHHBIM (OTHOIICHHEM
uaeHTuyHoCcTH)? OnpeaenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHUS.

7. HaiiTe ompeneneHue onepanusM HaJ COOTBETCTBUSMM: JIONOJIHEHUE COOTBETCTBHS,
MOCTPOEHKE O0OPaTHOTO COOTBETCTBUS, 00bEJUHEHHE, IEPECEUCHHE, KOMITOZULIUS.

8. Kak mocTpouTh MaTpuIlbl COOTBETCTBHI, MOIYUAIOIIMXCS B pe3ysIbTaTe onepanui u3
MIPEABIYIIETO BOMPOCA, UCTIONB3YSl MAaTPHUII HCXOAHBIX COOTBETCTBUM?

9. UTo Ha3BIBAIOT CTEMIEHBIO OTHOIICHUS HA MHOXKECTBE?

10. Yro Takoe orpanndyenune cooTBercTBUs? CyXeHHE COOTBETCTBUS?

11. Yro Ha3bIBalOT CEYEHUEM COOTBETCTBUS MO 3ieMeHTy? Omnpenenure MOHSATUE
«(axTop-MHOXKECTBO MHOXKECTBa M 1O COOTBETCTBUIO P.

12. Yto Takoe MNpOEKIHUH COOTBETCTBUS? YCTAHOBUTE CBSA3b MOHATUS «IIPOEKIIUU
COOTBETCTBUS» C OHITHEM «CEUEHUE COOTBETCTBHUSI 110 DJIEMEHTY».

13. Yto Ha3BIBAIOT MPOEKIIHEH n-MecTHOTO oTHOmIeHNs? Kakue onu ObIBaroOT?

14. Yro Ha3bIBaeTCA AIpOM COOTBETCTBHUS?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE HAa3bIBAIOT pe(IECKCUBHBIM,
aHTUpe(IEeKCUBHBIM, HepedeKCUBHBIM? B ueM oTiandne CUMMETPUYHBIX, aHTUCUMMETPUYHBIX
Y HECUMMETPUYHBIX OTHOILIEHU Ha MHOKecTBe? Kakue OTHOIIEHUSI Ha MHOYKECTBE Ha3bIBAIOTCS
TPaH3UTUBHBIMHU? B KakoMm ciiydyae OTHOIIEHHE Ha MHOKECTBE HAa3bIBAETCS MOJIHBIM?

16. Kak MOXHO HMCHOJIb30BaTh MATPHUIIbl KOHEUHBIX OTHOUIEHUN HAa MHOXKECTBE IS
IIPOBEPKU UX CBOWUCTB?

17. Kakoe OTHOIIEHHE Ha MHOXECTBE HAa3bIBAETCS SKBUBAJIEHTHOCTHIO? YUTO Takoe
Kiacc HJKBUBaJeHTHOCTH? KakuMm cBoiicTBaMu 00JIamar0OT KJIAacChl DKBUBAJIEHTHOCTHU?
ChopmynupyiiTe U JOKaKUTE Te-OpeMy 00 OTHOIIEHUU YKBUBAJICHTHOCTH.

18. Kakoe oTHOIIEHNE HA MHOXECTBE Ha3bIBACTCS MOPSAAKOM? B uem oTimume cTporo u
HECTporo mnopsiakoB? B dem oTiauyMe MOMHOTO M 4YacTUYHOro mnopsakoB? Kak Ha3biBaroT
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MHO>KECTBA C 33JJaHHBIM Ha HHX IMOJIHBIM mopsiakoM? Kak Ha3pIBalOT MHOKECTBA C 3a/IaHHBIM Ha
HUX YaCTHYHBIM MOPSIKOM?

19. Kakme »dJeMEHTHI YIOPSAIOYEHHOTO MHOXECTBA HA3BIBAIOTCS HAMOOJBIIUH,
HauMeHbIMi? Kakue 37eMeHThl ynopsI0YeHHOTO MHOXKECTBA Ha3bIBAIOTCS MaKCUMAaJIbHBIMU,
MUHUMaNbHBIMU? Kakue 0OBEeKTHl COCTABIISIIOT BEPXHIOD M HUKHIOIO TPaHH YIOPSIOYEHHOTO
MHo>kecTBa? Kak Ha3bIBalOT HauOOJIBIIYIO HIKHIOI M HAUMEHBIIYIO0 BEPXHIOK TpaHu?

20. Kak nmocTpouTs AuarpamMmy Xaccd 4aCTUYHO YIOPSIAOUYCHHOTO MHOYKECTBA?

Ilpumepnvie npakmuyeckue 3a0anusl

1. Hano A=fa,b,c} B=1{,234} RcAxB, P, cB? ’ A ={a1)(@2)(b,3)(c.2)(c3)(c.4)}

P ={L1)21)22)(23)(24) @3} (44} Y306pasure R, P rpaduuecku. Haiinure marpumy (AP’

HpOBepLTe C IOMOINBIO MAaTpPHIIbI, ABJIACTCA JIM OTHOLICHHUC R pe(I)HeKCI/IBHBIM, CUMMCTPHUYHEI,

)

QHTHUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2. Haiigute  obmacth  ompeaeneHus,  o0jgacTb  3HAUYEHUM  OTHOLICHMS
PcR?, (xy)ePox?+y?=1. SIBnsercs nm otHomeHue P peduiekcUBHBIM, aHTHPE(DICKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPaH3UTUBHBIM? OOOCHYHTE OTBET.

Tema 1.3. ®ynkunun. CooTBETCTBUSA U PEISLUOHHBIE 0a3bl TaHHBIX.

IIpumepnvie meopemuueckue 60npocwl

1. Yro Takoe ¢pyakus? Uto sBsieTcss apryMEeHTOM U 3HaYyeHueM QyHKuuu? Yo Takoe
mMecTHOCTh (pyHKuuu? Kakas QyHKIUS Ha3bpIBaeTCA onepanuei?

2. Yem otramuaroTcs o0jacTe ompeneneHuss W o0jJacTb 3HaueHUs (yHKIUM OT ee
MHOXECTBa OINpE/e]eHNss U MHOXKecTBa 3HaueHMi? Kakas (QyHKIusS Ha3bIBaeTCsl TOTAIbHOU?
Kakas ¢pyHK1MS Ha3pIBae€TCsl YaCTUYHOMN?

3. Kakoii snemeHT Ha3bpiBatloT oOpa3zoMm »siemeHTa a? Kakoif as1eMeHT Ha3bIBalOT
npoobpa3om annemeHTa b? UTo Ha3wpiBarOT 00pa3oM MHOkecTBa? UTO Ha3bIBalOT MpooOpazoMm
MHOkecTBa? Uto Takoe oOpa3 pyukmuu? Yro Takoe npoodpas GyHKIuu?

4. Kakue ¢QyHKUMM Ha3bIBAIOT HWHBEKTUBHBIMU? Kakue QyHKIMM Ha3bIBarOTCS
CIOpBEKTHUBHBIMH? UTO Takoe OueKIus?

5. KakoBa ocobGeHHOCTh 0003HaueHusi kommnosuuuu ¢(yHkuuii? Kakx Ha3bIBaloT
KOMITO3UIIUIO (QYHKIUI?

IIpumepnvie npakmuyeckue 3a0anus
1. Onpenenure o6pa3 u npoodpas ¢pynkuuun f:R—>R f(x)=sinx. Ykaxure, sBiseTcs

M cooTBETCTBHE f 1 (DyHKIMEH.
2. Onpenenute 06pa3 moamuoxkectBa C c R — f(C) u mpoobpa3 moamuokecTBa DR —
f (D) nnsa pynxmun f:R—>R, f(x)=x%, C=[-3,2], D=[4,9], D=[-6,-4], D=[-3,4].

3. dnsa dyskmuit R— R f(x)=2x+1, g(x) :%2 , HaWJWTE Cyneprno3uuuio (fog)(x).
X<+

Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. bynesbl pyukuuu. [IpencraBnenre B HOpMaabHBIX popMax.
IIpumepHvie meopemuueckue 60npocowl
1. Kakas ¢ynkmus HazwsiBaetcst O0yneBoii? CKOIBKO BCEr0 MMEET 3HAYCHHM N-MecTHas
OyneBa ¢ynkiusa? Yto takoe Tabmuia UCTUHHOCTH OyneBoil ¢pyHkumu? Kak ycranaBiauBaeTcs
JeKCUKOTpahuIecKUid OPsIIOK?
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2. 3anumuTte TAONMMIBI MCTUHHOCTH OCHOBHBIX OyNeBBIX (YHKIMHA: OTpULIaHUS,
KOHBIOHKIINHY, JU3BIOHKIUHN, UMIUIMKALUHN, SKBUBAJICHTHOCTH, CyMMBI 10 MOAYIIO 2, MITpHXa
leddepa, crpenku ITupca.

3. B kakom nopsijike BBIIOJHSIOTCS JIOTUYECKUE OTepaluu, €CIi HHOE HEe YCTAaHOBIIECHO
cKoOKamu?

4. JlokaxkxuTe BCE OCHOBHBIE 3aKOHBI OyneBOl anreOpbl, MOCTPOECHUEM TaOIHIY
HUCTUHHOCTH.

5. B xakoMm cirydae nepeMeHHasi 0yseBoi (QyHKIMH HA3bIBAETCS CYIIECTBEHHOM?

6. Kak mocrpouts nBoiicTBeHHYIO0 (yHKIMIO 10 Qopmyne? Kak mnocTpouts
JBOWCTBEHHYI0 (QyHKUIMI0O 1o Tabimune uctuHHOCTH? Kakas ¢QyHKIMs  Ha3biBaeTcs
CaMOJIBOMICTBEHHOM ?

7. Kaxumu cBoictBaMu 00J1aaeT IBOMCTBEHHOCTE?

8. Jloka)kuTe MpUHIUI ABOHCTBEHHOCTH.

9. Yto Takoe KOHBIOHKT, TU3bIOHKT?

10. Kakas ¢opmyna Ha3bIBaeTCs AU3bIOHKTUBHOM HOpMalibHOH dopmoit (JJHD)? Kakas
dbopMyIna Ha3bIBaeTCsI KOHBIOHKTHUBHOW HOpMainbHOU opmoii (KHD)?

11. Tokaxkute TeopeMy O MpeAcTaBieHuu Jito00i OyneBoit pynknuu B JJHO (KHD).

12. Jlokaxxute MepByrO ¥ BTOPYIO TeopeMsl [lIeHHOHa 0 pasnokenuu OyneBoi GpyHKIUN
10 TIEPEMEHHBIM.

13. Yrto Takoe KOHCTUTYEHTA €AMHHUIIBI, KOHCTUTYCHTA HYJISI?

14. Kakas ¢opmyna Ha3bIBaeTCsA COBEPLICHHOW AM3IBIOHKTUBHON HOpMalbHOU (hopmoii
(CAH®)? Kakas ¢opmyina Ha3bIBaeTCs COBEPIIEHHONW KOHBIOHKTUBHOW HOpPMajbHON (opMoit
(CKH®D)?

15. Kakue npeobpazoBaHust HEOOXOJUMO c/ienaTh, 4To0bl popmyny npuBectu B CAHD
(CKH®D)?

16. Kak moctpoutrs CIAH® (CKH®), ecniu pyHKIMSA 3amaHa TaOJMIEed MCTUHHOCTU
(cnenctBue 2 TeopeM lllennona)?

IIpumepnvie npakmuueckue 3a0aHus
1. TloctpouB TaOaMIbl MCTUHHOCTH COOTBETCTBYIOIIMX (YHKUHMH, BBIICHUTE,

SKBHBAJICHTHBI JTH GOPMYIBI v U O U=(X—) y)@((y _)7) —3X- y) L o=Y-7X.

2. Ykaxure Bce QUKTUBHBIE TepeMeHHble pyHkuuu f (X, y,z) = (10101010).

3. IMocTpoiiTe MBONMCTBEHHYIO (YHKITUH f = (x VYV z) tv X-y-z, HCIOJIb3Ysl TPHHIHII
JBOMCTBEHHOCTH

4. Tlocrpoiire nBoiicTBeHHyt0 ¢yHKuu f =(1000001110001100), HCHONB3YS

OlpeielIeHue.
5. C mnoMompl0 3KBUBAICHTHBIX MpeoOpasoBanuil mocrpoiite JHD ¢ynkuun

f (X]_’XZ’XS):(YIVXZ V73)'(X1‘X2 4 X3)-
6. IIpencraBpre B CIH® u B CKH® ¢yHKIUNIO, MOIB3YSICh CIEACTBHEM 2 TEOpeM
Illennona f (x,%,,X3)=(01010001).

7. C 1OMOWBI0 aHATUTHUYECKHX NpeoOpa3oBaHUi  MpeacTaBbTe  (PYHKILHUIO
f (X, %, %g) = (¥4 V X ) = X3 B CIH® n 8 CKHP

Tema 2.2 Munumu3aius OyineBbIX (yHKITHIA.
IIpumepnvie meopemuyecKkue 0NPoOCh
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1. Kak onpenensercs cnoxxnocts JJHD? Kakyro JIH® Ha3piBatoT MUHMMAaIBbHOW?

2. Yro takoe umIuukanra ¢opmynsl ¢? B xakom ciydae MMIUIMKaHTa (GOPMYIBI @
Ha3bIBACTCSI MPOCTOM?

3. Kakas JIH® Hna3biBaeTcsi cokpamieHHon? Kak moctpoutTs cokpamieHnyro JIH®
metonoM KBaiina?

4. Kakasa JJH® nassiBaeTca TynukoBor? Kak nmomyuuts TynukoBbie JIH® mo matpuie
KBaiina?

5. Kak ctpourcs xapra Kapuo mist 3-mectHbix u 4-mectHbiX ¢(yHkumid? Ilo xakomy
IIpaBWIly BBLAEIAIOTCA NpsMoyroiabHuku Kapno? Kak cocTaBUTh IPOCTYIO MMIUIMKAaHTY IIO
npssmoyrosibHUKY KaphHo? Kak npumensercs kapra KapHo i1 MUHMMM3aUUMM 4acTUYHOMN
OyneBoil pyHKIN?

6. Kak c¢ nomouipto breiika — Ilopenkoro mnonyuuts cokpamieHHyro JIHD wu3
npousBosibHOUM JIHD?

7. IlepedopmynupyiiTe Bce H3BECTHbIE BaM airopuTMbl MuHumuzauuu JH®D ans
muaumusannn KHO.

Ipumepnsie npakmuyeckue 3a0anusl

1. Haiinute munumanshuyro JIH® c¢ momomipio mMeroma Ksaiitna u kapt Kapno mis
¢dynkuu f = (01010111).

2. C momomipto kapt Kapao mocrpoiite MIAH® 11t 9acTH4HO ompeesieHHON (QyHKIMN
f=(01--01-1) (mpouepku COOTBETCTBYIOT HEOMPEICICHHBIM 3HAUCHHUSIM )

Tema 2.3. IlonHoTa cuctem OyneBbIX QYHKIUM.

IlpumepHvie meopemuueckue 60npocol

1. Kak cpaBHuBaroTcst HA0OpBI apryMeHToB OyneBoi ¢pyHkuuu? Kakas OyneBa pyHkuus
Ha3bIBAETCSI MOHOTOHHOW?

2. ChopmynupyiTe MYyHKTHI aJrOpUTMA JUIsl TMOCTPOCHHs mojuHoMma JKeramkuHa u3
teopemsl XKerankuna. B kakom cimydae monmHoM JKerankuHa siBISI€TCS TIMHEUHBIM?

3. Kak noctpouts noiauHoM JKeragknHa METOJOM HEONPEIEIEHHbIX KOA(p(hUIuEeHTOB?
Kax moctpouts mosmuom JXKerankuHa, uCroyib3yst TpeyroiabHuk [lackansa?

4. Kakas OyneBa (QyHKIMS HasbiBaeTcsi nuHeiHOW? Kak mnpoBepuTh JITMHEHHOCTH
(GYHKLIUU METOJIOM HEOIpeIeIEHHBIX KO (UIIMEHTOB, HE cTpos nmonrnHoM JKerankuna?

5. Uto Ha3bIBaeTcs 3aMbIKaHHEM HEKOTOPOro MHO)kecTBa OyieBbIx ¢(yHkimid? Kakoe
MHOXeCTBO OyJIeBBIX (DYHKIIMI HAa3bIBAE€TCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTh MHOXeCTBa OyNeBBIX (DYHKIHA, COXPaHSIOMUX HYIb.
Jlokaxkxute 3aMKHYTOCTb MHOKECTBA OyJeBBIX (DYHKUMH, COXpaHSIOMMX equHUIy. JloKakuTe
3aMKHYTOCTb MHOXECTBAa MOHOTOHHBIX OyJieBbIX QYHKIHUH. J[OKa)KUTe 3aMKHYTOCTh MHOXECTBA
CaMOJIBOMCTBEHHBIX OyJeBbIX (GyHKIMHA. J[OKaKWT€ 3aMKHYTOCTh MHOMKECTBA JIMHEHHBIX
OyneBbIX (PYHKIHH.

7. JlokaxxuTe TeopeMy o cBoiicTBax kiaccos [locTa.

8. Kakas cucrema OyneBbIx QpyHKIMI Ha3pIBaeTcs monHoM? Kakas monmHast cucrema
OyneBbIX (yHKIMN Ha3bIBaeTCs 6azucom?

9. Chopmynupyiite Teopemy [locta 0 moaHOTE cUCTEMBI OyIEBBIX (PYHKIUI.

10. JIokaxxute TeOpeMy O TOM, YTO KaXKJIbIH () YHKIIMOHATLHO-TIOJNHBIN 0a3UC COEPKUT
He OoJiee YeThIipeXx OyseBbIX (YHKIIUM.

IIpumepnvie npaxmuueckue 3a0aHus
11. Tposepsre, sBiseTcst i QYHKUAS f (X, X)) = (X D Xp) & (¥ ~ X;) MOHOTOHHOIA
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12. C momomiplo MeTo/a HEompeAeNeHHBIX KOA((UIIMEHTOB BBISICHUTE, SBISETCS JIU
TUHEHHON QyHKIUS f (%, %) = (1001)

13. C nmoMomipio SKBUBAJICHTHBIX MPEOoOpa30BaHUI MOCTPOTE MoaMHOM JKeraakuHa u
BBISICHHTE, SBIAETCS M GyHKUmA f(X,y)=X—> yDX-y JIMHEHHOI.

14. BeisicHuTe, MOTHA JTU cUCcTeMa (PYHKITHIA {X-y, XVY, X®Y, X-y®Yy-2Dz-x}
15. [TpoepsbTe, SIBJISICTCSI hivvt cucremMa GyHKIHHA 0a3ucom
{xeydz, x-y®z-xdz-y, 0, 1}.

Tema 2.4. IlpunoxxeHust OyneBbIX (YHKIUN K TEOPUU PEICHHO-KOHTAKTHBIX CXEM

[Tpunoxenus OyneBbIX GYHKIUN K TEOPUU CXeM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocwl

1. Yto Ha3bIBaeTCs MepeKItouaTeNIbHON (penelino-koHTakTHOM) cxemoii (PKC)?

2. Kakuwe naBa Buzma koHTakToB pasznuyaroT B PKC? Kakue OyneBbl ¢(yHkuuu
COOTBETCTBYIOT 3TUM KOHTaKTaM?

3. B xakom ciydae OyneBa ¢pyHKIMA Ha3biBaeTcs GpyHKuei npooaumoctu PKC?

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIUS U TU3BIOHKIIUS?

5. Kakue PKC HazbiBatorcss paBHOcHiIbHBIMU? Kak Bbrumcisercss cioxxHocts PKC?
O0ocHyiiTe SKBUBAJICHTHOCTh MHOKECTB Beex OyineBbIX pyHkuuii P2 u Bcex PKC.

6. Onumure ocHoBHbIE 3a1au Teopun PKC u anroputmsl ux pemieHus.

7. UYrto Ha3piBalOT (YyHKIHOHAIBHBIM 3yieMeHTOM? Kak ompenensercs cxema u3
(byHKIMOHATIBHBIX 351eMeHTOB (CDD)?

8. B kakoM ciydae OyneBa GpyHKIus Ha3biBaeTcs pyHkuueil nposogumoctu COI? Kak
BBIUNCIAETCS CI0KHOCTE CDI?

9. O60cHYyiiTe SKBUBAJICHTHOCTh MHOXKECTB BeexX OyneBbIX GyHKuuN Py u Bcex COD.

10. Onunte ocHOBHBIE 3aauu Teopun CPD u alropuTMbl UX PEIICHUS.

IIpumepnvie npakmuueckue 3a0anus
1. Haiinure GyHKIIMIO IPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMBbI. YTIPOCTUTE CXEMY:

X—T
ﬂEEy
X— 27—V
X
V—1z

2. TloctpoiiTe peNeiHO-KOHTAKTHYIO CXEMYy IO MaHHOW (YHKIMH HPOBOAUMOCTH
(X-yvZvx)-(xvy).

3. [Toctpoiite HYHKITUU TIPOBOIUMOCTH TSI CXEMBI

X1~
Xz‘r%‘
Xg 5>

4. TlocTpoiite cxeMy u3 (YHKIMOHAILHBIX OJIEMEHTOB MO JAHHOW (yHKIMH
MPOBOJUMOCTH (X-yvZ Vv X)-(XV Y).

Cemectp 3
Pa3zoen 1. Mamemamuueckas nocuxa
Tema 1.1. AnreOpa Bbicka3biBaHuil. Jlornueckue ciaencTBHsL.
IIpumepnvie meopemuueckue 60npocwl
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1. Uto Takoe BbICKa3bIBaHUE?

2. Kak cocTaBUTh OTpHIIaHUE JAHHOTO BHICKA3bIBAHUS?

3. Kak cocraBuTh BBICKa3bIBaHUE, SIBISIONMICECS JUIBIOHKIMEW JBYX JaHHBIX
BbICKa3bIBaHUI? B KkakoMm ciy4ae IU3BIOHKIMS JBYX JaHHBIX BBICKA3bIBAHUM SIBISETCS
HCTUHHBIM BbICKa3bIBaHHEM?

4. Kak cocTaBuUTh BbICKa3bIBaHUE, SBJSIONICECS KOHBIOHKIUEH JBYX JaHHBIX
BbICKa3bIBaHUI? B KakoM cliydae KOHBIOHKIMS [JIBYX JAaHHBIX BBICKa3bIBaHUI SBISETCS
VCTUHHBIM BBICKa3bIBAaHHECM?

5. Kak cocraBuTh BBICKAa3bIBaHUE, SIBJISIONICECS WMMIUTUKAUECH JIBYX JIaHHBIX
BBICKa3bIBaHUI? B KakoMm cioyyae WMIUIMKALUs JABYX JAHHBIX BBICKA3bIBAHHWM SIBIISIETCS
VCTUHHBIM BBICKa3bIBAaHHECM?

6. Kak cocraBuTh BBICKa3bIBaHUE, SIBISIONICECS SKBUBAJICHTHOCTHIO IBYX JAaHHBIX
BbICKa3bIBaHUI? B KakoM ciyyae SKBUBAJCHTHOCTh JABYX JAaHHBIX BbICKa3bIBAaHUMN SIBISETCS
HCTUHHBIM BbICKa3bIBaHHEM?

7. Yrto Takoe hopMann3aius BbICKa3bIBaHUS?

8. [Haiite wuHaykTUBHOE ompezeneHue Qopmynsl anreOpsl BbICKa3bIBaHWM. YTO
HA3BIBAIOT UHTEpIIpeTanueid (GopMyIIb?

9. Kakue (opmynbl Ha3bIBAIOTCS COBMECTUMBIMH 10 WcTHHHOCTH? Kakue (opmyss
HA3BIBAIOTCSI COBMECTUMBIMH I10 JIOXKHOCTH?

10. B kakom ciyuae ¢dopmyia C(X1,Xa,...,Xm) Ha3bIBa€TCS JIOTHYECKUM CIICCTBHEM
dopmyn  P1(X1,Xz,....Xm),  P2(X1,X2,sXm)yeer Pn(X1,X2,...,Xm)? Kak 3ammcaTh Jormyeckoe
ciencTBue GopMyi B BUIE KIay3bl?

11. KakoB anroputM MeToJa peAyKIHMH Ui TpoBepKd GOpMyl Ha JOTHYECKOE
ciencraue?

12. Kak ¢ momompto MeTosa KBaiiHa MOKHO YCKOPHTH 00X0JT CEMaHTHYECKOTO JIepeBa
IpH poBepKe (GOpMyIT Ha JTOTHIECKOE CIIC/ICTBUE?

13. ChopmynupyiiTe alrOPUTM HAXOXKICHHUS BCCBO3MOXKHBIX CIICJICTBUH IO 3aJaHHBIM
MOCBUTKAM.

14. ChopmynupyiTe anropuT™M HaXOKIACHHSI MOCBHITIOK /ISl TaHHOTO 3aKIFOYCHHUS.

15. Kakoe BbICKa3pIBaHME€ MaTeMaTHUYeCKOH TeopemMbl X —Y  Ha3bIBaeTCs
JIOCTATOYHBIM, KaKOoe HEOOXOIUMBIM?

16. Kak nmms teopembl X —Y TOCTpPOUTH 0OpaTHOE, MPOTHBOIOIOKHOE U 0OpaTHOE
MIPOTUBOIIOJIOKHOMY  BBICKa3biBaHUsA? Kaknwe W3 HHX BEpHBI, €CIM BEpHA TpsMas Teopema?
Kakue 13 HIX MOTYT OKa3aThCsl HEBEPHBIMU JaKe B CIIy4ae BEPHOCTH MPSIMON TEOPEMBI?

17. Yem oTnnyaroTcs AeIyKTHBHBIC JOKA3aTeNbCTBA OT MHIYKTHUBHBIX?

18. Kak cTpouTcsi AeNyKTUBHOE J0Ka3aTelbCTBO YTBEpXkKAeHHW Bumga X —Y ? Kak
CTPOUTCS IeYKTUBHOE J0KA3aTeNbCTBO YTBEPKIACHUH BIIa X «>Y ?

19. Kak mpouCXOAWT JIOKa3aTeIhCTBO METOAOM KOHTpamo3umuu? Kak mpoucxomut
JTIOKA3aTeIbCTBO METOJIOM OT TpoTHBHOro? Kak TNpPOMCXOAHUT JI0OKA3aTelbCTBO METOJIOM
npuBeneHus K abcypay? Jlis uero mpu qoka3aTenbcTBE MOKHO MCTIOIh30BaTh KOHTPIPUMEPHI?

20. B kakoMm ciydae ans JI0Ka3aTelbCTBa MPHUMEHSIETCS METOJ] MaTeMaTH4eCKOn
uHAyKnun? B kakom ciydae Uil TOKa3aTeabCTBa MPUMEHSETCS METO CTPYKTYPHON MHIYKIIAN?

21. Jlokaxxute TeopeMy JeAYKIUH B anredpe BHICKA3bIBAHUH.

22. B dWem coctoWT mnpuHOUN pe3omoruii? Kak cocTaBUTh pPE30JbBEHTY JIBYX
IU3BIOHKTOB?
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23. Onumure anroputM Merona pesoironuid. [louemy meroxa pesomouuii B o0rieM
cirydae sBisieTcst mony3¢hekTuBHbIM?

24. Kak COCTaBJISFOTCS PE30JbBEHTHI IPH WCIOIH30BAHUM METOAA HACHIIICHUS
ypoBHEW? B 4eM cOCTOUT cTpaTerusi BblYepKUBaHUS?

25. B yeM 0COOEHHOCTh METO/1a JIOK-PE30JIFOIUI?

26. Kakoil JM3BIOHKT Ha3bIBaeTCs XOpPHOBCKMM? Kakoli XOPHOBCKHW JIH3BIOHKT
Ha3bIBACTCSI YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOYHBIM?

27. Kak 3¢ (heKTHBHO UCMOIB30BATH METOJI PE3OJIIOLUHN /111 XOPHOBCKUX TU3BIOHKTOB?

Ilpumepnvie npakmuueckue 3a0anusl

1. Tlomp3ysch TaOJMIIaMA WCTUHHOCTH, BBIICHHUTE, CIPABEAJIUBO JIM JIOTHYECKOE
caeacreue (A&B)—->C,A—->B=A->C.

2. Merogom KBaitHa BBIACHUTE, CHPaBEAJIMBO JIM  JIOTUYECKOE  CJICJACTBHUE
(AvC)—B,C —>(AVB),(B&C)—>(AVE):> B—>C.

3. MeToaoM OT IPOTUBHOTO BBIICHUTE CIPABEIJIMBO JIM JIOTHYECKOE CIICACTBUE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C

4. Haiinute BCe CIENCTBHUS U3 JIAHHBIX MOCBUIOK M BBIPA3UTE MX B COJEPIKATEIHHOMN
dopme: «Ecnm menoe uncio aenurcs Ha 2 M Ha 5, To oHO nenutcs Ha 10», «llemoe umcio
JIeTUTCS Ha 2 1 HE JCIUTCS Ha S».

5. MeTo0M PEe30ITIOIHii TOKAXKUTE P v/ 6 vVR,PVR,QVR=R.

6. [IpoBepbTe CIIPaBEUTMBOCTD CICAYIOMIETO PACCYKICHUS «S1 MOy B KHUHO Ha HOBYIO
KHHOKOME/IMIO WJIM Ha 3aHATHUS 10 MaTeMaTudeckoiu yioruke. Eciu s moiigy B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO 51 OT BCEW AYIIN MOCMEICh. ECiu s moiay Ha 3aHATHS MO0 MaTeMaTUYECKOU
JIOTUKE, TO UCIBITal0 OOJIBIIOE YAOBOJBCTBHE OT CIEIOBAHUS TIO TYTSIM JIOTUYECKHX
paccyxnennit. CrenoBaTenbHO, WM S OT BCEM MyIIM TOCMEIOCh, WJIM HCIBITAI0 OOJBIIOE
YAOBOJIBCTBUE OT CIIEIOBAHUS 110 MYTSM JIOTHUECKUX PACCYKIACHUIN».

Tema 1.2. AnreOpa npegukaToB

IlpumepHvie meopemuueckue 60npocowl

1. Yro takoe npenukar?

2. UTo Ha3BIBalOT MHOKECTBOM UCTUHHOCTH MpeauKara?

3. Kakue noruueckue onepanny OnpeneseHsbl sl TpeauKaToB?

4.Kakue mpeauKkarhl MOTy4YaloTCsl B PE3yJIbTaTe BBITIOJHEHHS JIOTHUYECKUX OTepaIinii
HaJl IpeuKaTaMu?

5. Uro mony4aercsi B pe3yJibTaTe BBINOJHEHHS OIEpaliy CBS3bIBAHUS MEPEMEHHOMN
KBaHTOPOM OOIIHOCTH

6. Uto mosy4yaeTrcsi B pe3yJibTaTe BBHINOJHEHHS OIEpaliy CBS3bIBAHUS MEPEMEHHOM
KBAaHTOPOM CYILI€CTBOBAHUS?

7. B kakoMm ciy4ae popmysa Ha3pIBaeTCsA 3aMKHYTOM? OTKpbITON?

8. Kak npoucxonut unrepnperanust GopMyJ JJIOTHKU TPEIUKATOB?

9. Kakue mnpeaukarsl Ha3bIBAKOTCS TOXKIECTBEHHO-UCTUHHBIMH? ToxxmecTBeHHO
70kHBIMU? BeimosmHuMbIMUA? OTIpOBEP)KUMBIMU?

10. IlepeurcnuTe TUMOBBIE KOHCTPYKIIUU, UCTIONB3YIOIIHECS MIPH GopMalih3aIiim.

11. B d4em 3akimoyaercss MeTOJ KOHKpPETHU3AIMU ISl JOKA3aTeNbCTBA TaBTOJIOTHMA
anreOpbl MpeInKaToB?
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12. Ha xakue JOTHYECKHE OIEpally 3aMEHSIOTCS KBAHTOpP OOLIHOCTH M KBAaHTOP
CYIIECTBOBAHMS MPH UCIIOJIIb30BAaHUH KOHKPETH3AIMUHU [T JI0Ka3aTeIbCTBA TABTOJIOTHH alreOphl
MPEAUKATOB?

13. 3anuiuTe OCHOBHBIE TaBTOJOTUHU aNreOphl MPEAUKATOB: IEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas dopmysna Ha3piBaeTcs npuBeneHHOU (opmoii? Kak nmpuBecT npeaukaTHyro
dbopmysy B MpUBENCHHYIO opMy?

15. Kakas ¢opmyra Ha3pIBaeTCs MpeaBapeHHO HOpMaiIbHOH (hopmoii? Kak mpusectu
peIUKaTHYIO (OPMYITy B IIPeIBaPEHHYI0 HOpMAIbHYIO (hopmy?

16. Kakas ¢opmyna Ha3bIBaeTCs CKOJEMOBCKOH craHmaptHoi (opmoii? KakoBsl
NpaBUJIa UCKITFOUEHUS KBAHTOPOB JUISI MTOJTyYSHHS CKOJIEMOBCKOM CTaHAapTHOHN (GopmMbI?

17. Yro Takoe yHudukanus?

18. Yro Ha3piBaeTCss OMHAPHOM PE30JILBEHTOM JIBYX TU3BIOHKTOB?

19. KakoB anropuTm MeToaa pe3otoluil 1 MpeIuKaTHbIX Gopmyn?

Ipumepnsie npakmuyeckue 3a0anusl
1. Iyctp P(X)= «X — mpocroe uncion, E(X)= «X — yetHoe uncion, D(X,y)= «y nenutcs
Ha X». UaTepnperupyiite popmyny VX(E(x) A Vy(D(X, y) — E(Y)))
2. Ompenenure TOXIESCTBEHHO-UCTUHHA, TOXKIECTBEHHO-JIOKHA WJIM BBIOJHUMA
(onpoBepxnma) popmyrna VxA(fi(x,Y), fo(fi(x y))) B HHTEeprpeTauu M = (—0,0), A(X,y)="x=Yy",

fo(z) ="2%", fi(Xy)="X+y"

3. Jloka3aTh TaBTOJOTHIO JBYMs CIOCOOAMH METOJOM KOHKpETH3alnHu (3aMEHUB
KBaHTOPHI Ha JIOTUYECKHE OIEpalllM) U 10 ONPEACSICHUI0 KBAHTOPOB M JIOTMUECKUX OIepaiuil
—(3XP(x)) = Vx—P(x)

4. MetoaoM pe3oyIOLMM  BBIICHUTH OyneT JM JaHHas (opMmyna JOrH4eCKUM
CIICICTBHEM VX(P(X) = (Q(X) A R(x))),Ex(P(x) AS(X)) = 3X(S(x) AR(X)),

5. Iloka3ark ¢ MOMOIIBIO METO/Ia PE3OIOIHM CIPaBEAIUBOCTD CIEAYIOIINX CYKICHUN
«HekoTopble PYKOBOIAUTENN C YBaXKEHHWEM OTHOCATCA KO BceM mporpammuctam. Hu oaun
PYKOBOJUTEINb HE yBaXkaeT Oe37ebHUKOB. Clie10BaTeIbHO, HU OJJUH MIPOrPaMMUCT HE SBIISETCS
0e31eIbHUKOMY.

Tema 1.3. ®opmanbHbIE TEOPHH

IIpumepHnvie meopemuueckue 60npocel

1. Yro takoe akcuoma? IIpaBuio BeiBosa?

2. Yto Ha3biBaeTcs BbIBOJIOM (hopMyibl? Uto Takoe runoresa? lar BeiBoga?

3. Yto Ha3bIBaeTCs JOKa3aTeabcTBOM (popmyiibl? UTo Takoe Teopema Teopun?

4. Chopmynupyiite 001IHe MpaBuiia MOCTPOSHUS JEAYKTUBHBIX TEOPHIA.

5. B yem otnuyne popManbHBIX aKCHOMaTHYECKUX TEOpUH OT mosrypopManbHbIX? Yem
OTJIMYAIOTCSI TEOPUU €CTECTBEHHOI'O BBIBOJIA OT aKCHOMAaTHUECKUX TEOPHit?

6. Ompenenure npoOieMbl AECTYKTUBHBIX TEOpUHM (HENPOTHBOPEUYUBOCTH, IOJHOTA,
HE3aBHCUMOCTb CUCTEMBI aKCHOM, Pa3peIIMMOCTh).

7. JlaWite omnpenencaue (HOpMaIbHOW aKCMOMATHYECKON TEOpUU HCUUCIICHHE
BBICKA3bIBaHU U

8. Cchopmynupyiite TeopemMy IeAyKIUU.

9. JlokaxkuTe TeOpeMy O HEMPOTUBOPEUUBOCTH MCUUCIICHHS BBICKa3bIBAaHUM.
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10. JlokaxxuTe TeOpeMy O MOJTHOTE B IIMPOKOM CMBICIIE HCUHUCIICHUS BBICKAa3bIBAHHIM.

11. dokaxuTe T€OpEMy O pa3pelIMMOCTH UCUMCICHUS BHICKA3bIBAHUH.

12. JlokaxxuTe TEOpeMy O HE3aBHCUMOCTH CHCTEMBl aKCHOM (OpMaTu30BaHHOTO
MCYMCIICHUS BBICKA3bIBAHHIM.

13. [aiite omnpeneneHWe HCUUCICHHS BBICKA3bIBAHUA KaK TEOPUHM ECTECTBEHHOIO
BBIBO/JIA.

14. TlepeuncnuTte npaBuiia BEIBOJIA, HCIIOIb3YyEMbIE B TEOPUH €CTECTBEHHOT'O BHIBOJIA.

Ilpumepnvie npakmuyeckue 3a0anusl

1. Ykaxute Hepoctawomyo ¢opmyny W, Takyro, 4ToObl TpeThs M3 JaHHBIX (opmMyn

nojy4yagach M3  IIepBOM M BTOpoi mo  mpaBwiy  BbeiBoma  Modus  Ponens:

F>(H-oF),(F>(H>F))>(F>(G>(H-F))W-

2. BersicHuTe, SIBIISICTCS JIM JAaHHASI IOCJICIOBATEIILHOCTD BEIBOJIOM M3 aKCHOM.
OO0GocHyliTe BHIBOI;

1) G (F—>G),

2) (6> (F>G))>(G—>(G—>(F>0))),

3) G (G- (F—>0)).

3. Jlokaxxute Teopemy GopMaTn30BaHHOTO UCYUCIICHUS BBICKa3bIBaHHH F — F .

4. BeisicHuTe, SIBISETCS JIU JaHHAs MOCJIEI0BATEILHOCTh BRIBOIOM U3 rumnote3. Eciu na,
TO YKQXUTE TUTIOTE3bI, IIATH BHIBO/IA U BBIBEICHHYIO ()OPMYITY:

1) G>H,

2) G,

3) H,

4) H—>(F—>H),

5 F>H.

5. JIoKakuTe METOJ0M €CTECTBEHHOI'O BbIBOJIa A —B = _|( A B).

6. Jloka)kuTe BBIBOJUMOCTD B HATYpPAJIbHOM HCUUCICHUHA —> (A& B) o ( B& A) .

Pasoen 2. Ocnosbi meopuu epaghoé
Tema 2.1. OcHOBHBIE OHATHS TeopuH rpadoB. Oneparuu ¢ rpapamu.
IIpumepnvie meopemuyeckue 60npocol

1. Kakoii maremaruyecknii o0beKkT Ha3biBaeTcs rpadom? Uro Takoe BepiinHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpada’?

2. Kakue BepmmHbI Tpada Ha3bpBalOTCS cMeXHbIMU? Kakue pebpa rpacda Ha3bpIBarOTCS
CMEXHbIMU? B KakoM ciydyae TOBOPAT, YTO Mapa BEPIIMH KOWHLHUIEHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3pIBatOTCS MHIMIEHTHBIMU JaHHON BEpIIUHE?

3. Uro Takoe mytb (MapupyT) B rpade? Kak paccumrars ero mnuny? Kakoit myts
Ha3bIBAETCSI LIETBIO, MPOCTOM 1enblo? Kakoi myTh Ha3bIBaeTCA LIUKINYECKUM, [IUKJIOM, IIPOCTHIM
nukioM? Uro takoe meTiaa?

4. Kakoii rpa¢ HazeiBaercst mynbTurpagom? Kakoii rpag HaspiBaetcs ncepuorpadom?

5. Kakoii rpad HazpiBaercs noiaubiM? Kak mpuHsaTo 0003HauaTh mosiaHbie rpadsl? Kakoit
rpa¢ Ha3bIBaeTCs ABYN0JIbHBIM? Kak 0003Ha4at0TCs MOIHbIE IBY0IbHBIE IPpadbl?

6. B xakoMm ciydae mapa rpadoB Ha3bIBaeTCs H30MOP(PHBIME IPYT APYTY?

7. Kak mocTpouTh MaTpuily CMEKHOCTH Ipada, MaTpHUIly MHIMJIEHTHOCTH, CTPYKTYpPY
cmexkHocTu? Kak 3amath rpad crmckom pedep?
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8. Urto Takoe opueHTHpOBaHHBIE Tpadsl (oprpader)? Kak omnpeaensioTcss myrb u
noaynyth B oprpade? Urto Takoe KoHTYp oprpada?

9. Kakue 0COOCHHOCTM BO3HHMKAIOT TMPH TOCTPOCHUH MATPHUIl CMEXHOCTH U
MHIUACHTHOCTH JUIsl oprpados?

10. Kak BeuucauTh cTeneHb BepmmHbl Tpada? Kak moCcTpouTh BEKTOp CTeneHen
rpada? Kakoii rpad Ha3pIBaeTCs peryaspHbIM?

11. ChopMynupyiTe U TOKOKHUTE JIEMMY O PYKOTIOKATHSX.

12. Kak BBIUMCIHTH MONYCTENCHb 3axoja s BepmmHbl oprpada? IlomycreneHb
ucxona?

13. Kaxoii rpa¢ Ha3siBaercs yactbio rpada G? B kakoMm ciryuae yacTh rpada Ha3pIBarOT
noarpadom?

14. B kakom ciy4ae rpad HazbiBaeTcsl CBSI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTHU
rpada? Yro takoe kinuka B rpade? B kakoM ciydae KJIMKa Ha3bIBa€TCS MaKCUMAIbHON?

15. Ilepeuucnure omnepamuu, KOTOpble MOXHO BBIMOJIHATH Haj rpadamu. Jlalite ux
orpezeneHue

Ipumepnsie npakmuyeckue 3a0anusl

1. 3amate Kaxaeli rpad pasHBIMH CIIOCOOAMH: AaHATTMTUYCCKH, MATPUIICH CMEKHOCTH,

CTPYKTYPOU CMEXHOCTH, CIUCKOM IyT (pedep), MaTpuliel MHIIUIEHTHOCTH

- Q

2. HpeHCTaBBTe B FeOMeTpI/I‘{eCKOﬁ u ManHqHOﬁ (I)OpMaX rpa(bbl G= le UGZ y
GZQI_mGz, GZGl@Gz, GZQL-FGz, GZG_LXGz, G=Q|_[G2], G=G2[G_|_]

2 3 4

G1 GZ

Tewma 2.2. Huxoel. [Tnanaprocts. Packpacka rpada. epeBbs. OctoB rpada. CBA3HOCTS.
IIpumepnvie meopemuueckue 60npocol

1. Uro Ha3bIBalOT paccTOSIHMEM MeEXy BepliMHaMu rpada? Kak mocTpouts MaTpuily
paccrosiHuit rpada?

2. Yto Takoe 3KCLUEHTPUCHUTET BepIIMHBI rpada? Kak BBIUUCIUTH paguyc U TUAMETP
rpaga? Uro takoe neHTp rpada?

3. Kakoii rpa¢ HazweiBaroT nepeBom? Kak m3obpaxkaeTcst 1epeBo MpH MIIOCKOW yKiTaake?
Yro Takoe nec?

4. Kakyro yacth rpada Ha3bplBaroT €ro octoBoM? Kak BBIYMCINTH LUKIOMATHYECKOE
gucio rpada? KakoB CMBICT 3TOM BETUYHUHBI?

5. ChopmynupyiiTe anroputm 00Xo/1a BepIirH rpada moOMCKOM B TIIYOHHY.

6. ChopmynupyiiTe anroputM 00xo/1a BepIIUH rpada MOUCKOM B LIUPUHY.

7. Kakoli rpa¢ HazpiBaercss peOepHO-B3BelIeHHBIM? Kak MOCTpOMTH MaTpHily BECOB
pebGepHo-B3BemeHHOro rpada? Kak BEIUMCINTB BeC MapIIpyTa B peOepHO-B3BELICHHOM rpade?
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8. Chopmymupyiite anroputm Kpackana morcka 0ocToBa HAMMEHBIIETO Beca B pebepHO-
B3BEIICHHOM rpade.

9. Chopmynupyiite anroputm lIprMa moucka ocTOBa HaMMEHBIIErO Beca B pedepHO-
B3BEILIEHHOM rpade.

10. Kakoe nzobpaxenue rpada Ha3pIBacTCs TEOMETPUUCCKON peain3arueii?

11. Jlokaxxute TeopeMy O pealu3aiuu Jr0oro rpada B TPEXMEPHOM EBKJIUIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadsl Ha3BIBAIOTCS TUTaHApHBIMU? UTO Ha3bIBAeTCS TPaHBIO TUIAHAPHOTO
rpada? Kakue rpanu Ha3pIBarOTCS BHYTPEHHUMH, Kakas BHeIIHeH? Kak BBIYHCIUTH 3HIEPOBO
YHCIIO IJIaHAPHOTO rpada?

13. Jokaxkute Teopemy 00 SIEpOBOI XapaKTePUCTHKE IIAHAPHOTO Tpada.

14. Toxaxxute HerutanapHoOCTh rpadoB Ks, Kj ;.

15. ChopmynupyiiTe KpUTEpuUil IIIOCKOH pean3yeMocTu rpada.

16. Kak Beruncinuth yucio mianapaoctu rpada? Tomuny rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHOI? Kakoii rpad HassiBaeTcst K-packparimBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B uemM coCTOUT alnropuTM MocaeI0BaTeIbHOTO PACKPAITBAHUS.

18. Uro Takoe xpomaTudeckoe uncio rpada. Jlokaxute HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouts pedepHbIii Tpad gaHHOTO Tpada?

IIpumepnvie npakmuyeckue 3a0anusl

1. Haiftu maTpuily paccTOSHUN, IUaMeTp, paauyc, LEHTpalbHble U Tepudepuiinsie

BEpILINHBI Tpada
1 9]

w
~

2 4 6
2. TlocTpouTh OCTOBBI HAaWMEHBIIETO BeCa, TMOJBL3YICh airopuTMamu Kpackama wu

ITpuma.

—

3) (2 )
(©)

PN

2 4@ 6

3. SBnsarorcs M paHHble rpadbl TUaHapHBIMU? OnpefenuTe TONIMHY U YHCIIO
wiaHapHoctu rpadoB. Jns 1utaHapHbIX TrpadoB  MOCTPOHTE IUIOCKYI0 TI'€OMETPHUYECKYIO
peann3anuo, OpeIeIuTe YUCIO IPaHEeH.

5 6
4. TlpuMeHUB aNrOpUTM IOCJIEIOBAaTEILHOTO PACKpALIMBaHUS, TOCTPOUTH PACKPACKY

BEpIIUH I rpada
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5 6
5. Haiitn xpoMaTuieckoe 4ucio.

Tema 2.3. AnroputMmsl penieHus 3aad Ha rpadax.
IIpumepnvie meopemuueckue 80npocwl

1. B kakom cinydyae rpad HaspiBaeTcs dittepoBbiM? Kakoii rpad HasbiBaeTCs
MOJTy3UJIePOBBIM?

2. JloxkaxuTte KpuTepuil siunepoBoctu rpada. KakoB kputepuil moirysuaepoBoOCTH
rpada?

3. ChopmynupyiiTe aaropuT™ MOCTPOCHHS dIIepoBa IKKIIA B Tpade.

4. B kakom cnyuyae oprpad HasbiBaeTcs 3iiepoBbiM? ChopMyaupyiTe KpUTEpHUil
SUIEPOBOCTH AJis oprpada.

5. Kaxoit Trpad HazpBaeTCSI TaMUIBTOHOBBIM, IOJYTaMHJITOHOBEIM? Kakwue
JIOCTATOYHBIE YCIIOBUS CYIIIECTBOBAHUS FaMIJIbTOHOBBIX LIUKIIOB B Tpade Bam u3BecTHbI?

6. B ueM coctout 3a7aua koMMuBospkepa. CHopmMyaupyiiTe alropuTM Ijs €€ pelieHus.
Kak moBemer cebOs 3TOT ainroputMm ecinu pemieHue orcyrctByer? Kak mpeoOpazoBarh 3TOT
ITOPUTM JJIS1 HAXOXKAEHUS TaMHJIBTOHOBA LIUKJIa HauOoJbIIero Beca?

7. ChopmynupyiiTe TeopeMy 0 K-0ii cTeneHrn MaTpHIlbl CMEKHOCTH rpada.

8. Kak moctpouts Marpuily urTepanuii U MaTpuily cBs3HOCTH rpada? Kak crpourtcs
MaTpHIa JOCTHKUMOCTH oprpada?

9. Kakue THITBI CBSI3HOCTH BBLICTSIOT 1)1t oprpados? B yem ux otinuume?

10. Yro Takoe 0aza oprpada? Uto Ha3bIBalOT CUIBHO CBA3HOM KOMIIOHEHTON oprpada?
Kak nocTpouTs MaTpuily CUIbHBIX KOMIIOHEHT?

11. Cdhopmynupyiite maru anroputma dopna-bennmmvana HaxoxkIeHUs KpaTYaWIINX
MapuipyToB B rpage. Kak nosezer ce0st 3TOT anroputm B oprpade, coaeprkaiieM KOHTyp?

12. Kakoii rpad Ha3piBatoT ceTbio? UTO Takoe UCTOUHUK U CTOK CETU?

13. ChopmynupyiiTe mard ajJropuTMa onpeaeicHus YpoBHEH BepmuH ceTh. [ dero
MIPOBOAMTCS TOMOJIOTHMYECKasi COPTUPOBKA BEpILINH rpada?

14. Kakas ceTh Ha3pIBaeTCs TpaHCTIOPTHOM? UTO Takoe pa3pe3 TpaHCIIOPTHOM ceTn?

15. Yto Takoe MOTOK B TPAHCIIOPTHOM CETH?

16. B kakoM cny4yae jayra TpaHCIIOPTHOM CeTH Ha3bIBaeTcsi HachllmeHHoW? Kaxoi
MapLIpyT B TPAHCIOPTHOM CETH HA3bIBAETCS HACBHIILEHHBIM?

17. Kaxoii mOTOK B TpaHCIIOPTHOM ceTu Ha3biBaeTcs noiaHbIM? ChopMynupyiite seMmy
u Teopemy Popnaa-PakepcoHa 0 IOTOKE B CETH.

18. Vxaxwure marm anmroputma Popna-dankepcoHa TOCTPOCHHS MaKCUMAIBLHOTO
MOTOKA B CETH.

IIpumepnvie npaxmuueckue 3a0aHus
1. [TpoBeputs siBsieTCs 11 Tpad
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5 6
SUJIEPOBBIMU, IIOJIY3MJIEPOBBIMH, TAMUIIETOHOBBIMHU, I10JyraMUIbTOHOBBIMH.
2. MeTonoM BeTBEH M TpaHUI] PELINThH 3a/a4y KOMMHBOSDKEpa Ul rpada, 3a1aHHOTO
MaTpuLUed BeCOB. BEIYMCINTG FraMUIIBTOHOBBI LIMKJIBI MUHUMAJIBHOI'O 1 MAKCUMAJIBHOT'O BECOB.

o 13 7 5 2 9
8 o 4 7 5 w
8 4 o 3 6 2
W =
5 8 1 o 0 1
o 6 1 4 o 9
10 0 8 3 7 o

3. IlocTpouTh MaTpHIly TOCTHKMMOCTHA M MaTPUIy CHIBHBIX KOMIOHEHT. Onpenenurtsb
6a3y rpaga

2 6 9
@-% !
1 %o

4 e 11

4. Vicnonw3ys anroput™m Popaa-bemimana, HailiuTe Bce KpaTdyaliiiie MapIipyThl U3

BEPIIUHBI | 70 KaX0M U3 OCTAIbHBIX BEPILHH.

CocraButens (u): KaHJ. TEXH. HayK, AoleHT PemerHukosa E.B.

(Pamunus, unuyuaner u oondcnocms npenodasamensi (et))
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