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1 Ileap TUCHUIIHHBI.

B pesymbraTe OCBOEHHMsS JaHHON JUCHUIUIMHBI y OOYYaromlerocsi IOJDKHBI OBITh

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYUYCHHS 1O JUCIUTUIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

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

HaumenoBanue kateropuu
(Tpynmbl) KOMIIETeHINH

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

o0bwenpogeccuonanvhast

OIIK-1 CnocobeH mpuUMeHsITh
€CTECTBCHHOHAYYHBIC U OOIIEHH)KEHEPHBIC
3HAHUS, METOJIbI MATEMATHIECKOTO
aHaJIN3a ¥ MOJICIIMPOBAHUS,
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
MCCIIEIOBAHMS B TPO(ECCHOHATTLHON
JESITETTLHOCTH.

1.2 UHauKkaTopsbl JOCTHKEHUSI KOMIIEeTeH M i
Tabnuna 2 — UHauKaTopsl JOCTUKEHUS! KOMIIETEHUIUH, (pOpMUpyeMble AUCIUIITNHON

KO,Z[ W Ha3BaHHUEC KOMIICTCHIIMHN

WNHaukaTops! JOCTIDKEHUS
komrerennuu no OITOIT

JIMCIUTUTAHBI M IPAKTHKH,
dhopmupyronue kommerennuo OIMOIT

OIIK-1 Cnocoben
MIPHUMCHATH
C€CTCCTBCHHOHAYYHBIC U
oOIIeMH)KeHEPHbIE 3HAHUS,
METO/IbI MAaTEMaTHYECKOTO
aHalM3a U MOJICTTMPOBAHUS,
TEOPETUYECKOTO U
OKCIICPUMCHTAJIBLHOT'O
HUCCIICOOBAHUSA B
npo¢ecCuoHATBHON
NESATSIIEHOCTH.

OIIK 1.1. ITpumensier
(buzmvecKue 3aKOHbI U
TTOJIOKCHHUSI
O0IIEeTEXHUYECKUX
JVCIIUATUTAH JIJIS
MOJICTTUPOBAHUS TIPUKIIATHBIX
1 UHGOPMAIIMOHHBIX
MIPOIECCOB

OIIK 1.2 ITpumeHsieT MeTOABI
BBICIIEH U IUCKPETHOU
MaTeMaTHKU JJIs
MOJIETTUPOBAHUS TIPUKIIATHBIX
1 “HGOPMAITMOHHBIX
IIPOLIECCOB

OIIK 1.3 ITpuMeHsIeT METObI
TEOPHUH BEPOATHOCTH U
MaTeMaTHYeCKON CTaTUCTHKH
JUTSL MOJIETTUPOBAHUS
MPUKIIATHBIX U
MH(POPMALMOHHBIX

b1.0.08 MaremaTtnka

b1.0.11 Teopus BeposITHOCTEN
1 MaTeMaTH4ecKasi CTaTUCTHKA
b1.0.12 Jduckpernas
MATeMAaTHKA

b1.0.13 BrranciaurenbHas
MaTeMaTHKa

b1.0.14 dusznka

b1.0.21 MaremaTudeckoe u

MMUTAIIMOHHOE MO/ISITUPOBAHNE
SKOHOMHUYECKHUX TPOIIECCOB

B2.0.03(Y)
TexHomornyeckast (TPOEKTHO-

VY4eOHas npakTHKa.

TEXHOJIOTHUYECKas ) TPaKTHKA
B3.01(1)

3al1Ta BBIITYCKHOU

Brimonnenune u

KBaJIM(PHUKALMOHHON pabOTHI

3




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
xomrerennuu o OITOIT

JIMCIMITITUHBI ¥ IPaKTUKH,
thopmupyronme kommneternuto OITOIT

IIpoueccoB

1.3 3nanus, yMeHus, HaBbIKU (3YB) no qucnunanxe
Ta6muma 3 — 3Hanus, yMeHUs, HaBBIKH, (POPMUPYEMbIE TUCITUTLTHHON

Kon u Ha3sBanue
KOMITETEHLINU

HNHnukaTopsl JOCTHXKEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

3HaHus, yMeHus, HaBbIKH (3YB),
(hopmupyemble TUCIUTUINHON

OIIK-1 Cnocobeu
HpI/IMeHHTB
€CTECTBEHHOHAYYHbBIC U
00IIEenHKEHEPHBIE
3HAHUS, METOJIbI
MaTeMaTU4eCcKoro
aHaM3a u
MO/ICJTUPOBAHUS,
TEOPETUYCCKOTO U
3KCH€pI/IM€HTaHBHOFO
HCCIEN0BAHUs B
poheCCHOHATBHOI
NEeATENHHOCTH.

OIIK 1.2 ITpumensier
METOJBI BEICIIICH 1
JIMCKPETHON MaTeMaTUKHU
JUIS. MOJICTTUPOBAHUS
MPUKIATHBIX U
HH(pOPMaITMOHHBIX
MPOLECCOB

3HATD:

— OCHOBHBIC  (DaKTBl, KOHICHIIUH |
TIPUHITUTIBI TUCKPETHON MaTeMaTHKH.
YMmerTh:

— TPaMOTHO M0JIL30BAaTHCS SI3BIKOM
JIUCKPETHON MaTEMATHUKU;
— CTpPOro [I0Ka3blBaThb MAaTE€MaTUYECKUE

YIBEP)KACHUS M3 00JacTH IUCKPETHOM

MAaTEMaTHKH, BBIJCTISS IJIaBHBIC
CMBICJIOBBIC ACIICKThI B JOKAa3aTCIbCTBAX,
— HpI/IMeHHTb MCTO)Z[I)II[I/ICKpCTHOI‘/'I
MaTeMaTHKUIS MOJEIUPOBAHUS
NPUKIATHBIX W HWHQOPMAIMOHHBIX
MPOLECCOB

Baagern:

CIOCOOHOCTBIO peliaTh
npoecCHOHANTbHBIC 33/1a4H, CBSI3aHHBIC C
MOACTIUPOBAHUCM MPUKIIAAHBIX 1
HMH()OPMAIMOHHBIX TPOIIECCOB, UCTIONB3YS
OCHOBBI JIUCKPETHOM MaTeMaTHKH.

2 O0BbEM M TPYI0EMKOCTb JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHI.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.
Tabmuna 4 — O6beM U TPYAO0EMKOCTh AUCHUUIUIMHBI IO BUJaM Y4eOHBIX 3aHATUN

OOmias Tpy/10eMKOCTh H BUJIbI yueOHOW paOOTHI 110 TUCIUILINHE, Oonm :g Cg:;gﬂq)op Man
MIPOBOJIUMEIE B Pa3HBIX opMax 000 (§3 D0 300
1 OO0wmas Tpya0eMKOCTh TUCIUTUIMHBL 252
2 KonrakrHast pabota oOyJaronmxcs ¢ mpenojaapareneM (10 BUAaM 108
y4eOHBIX 3aHATHH) (BCEro)
AynutopHas padota (Bcero): 108
B TOM YHCIIE:
JIEKIUU 36
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 72
B HHTEPaKTUBHOU hopme
B AJICKTPOHHOH opme
3 CamocrosTensHas pabota odyuatomuxcs (Bcero) 108
4 TIpomesxyTouHast aTTecTalusi 00yJaroerocs — 36
3aget(l cemectp)
9K3aMeH (2 cemecTp)
1 00BEM JacoB, BBLICICHHBIH Ha IPOMEKYTOUHYIO aTTECTALUIO:




3. Y4yeOHO-TeMATHYECKHMI IJIAH U COleP:KaHMe JUCHUILINHBI.

3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuma 5 - YueOHo-TeMaTHiecKuil T1aH 0YHOW GopMbI 0O0ydEeHHS

O6mas TpymoeMKoCTh 3aHATHIA (Jac.) ®dopMb!
\E Tpynoém AyauTtopH. Kf)??}’)“éﬁ?ﬂ
= Paznienbr 1 TeMBI AUCHUIUIAHBI KOCTb 3aHATHA CPC MPOMEKYTOUHO
v 10 3aHATUIM (6ceco ™ en, HpaKxT. i1 aTTecTalUN
2 uac.) yCIIeBa€MOCTH
2
Cemectp 1
1. Teopus mHodicecms 52 8 18 26 Wunusunyans
HOC€ 3aJ1aHHUC
Nel
1 | 1.1 IloamuOXecTBa. Onieparuu Ha 18 2 6 10 Tect Nel
MHOXeCTBaMH. MOIIHOCTh MHOYKECTB.
2 | 1.2. Tlpsmoe pou3BeJICHUE MHOXKECTB. | 22 4 8 10 Tect Ne2
CootBercTBus. CBolicTBa
COOTBETCTBHH.
3 | 1.3. ®ynkuuu. CooTBeTCTBUS U 12 2 4 6
peNALMOHHBIE 0a3bl TAHHBIX.
2. Mamemamuueckas no2uxa 56 10 18 28 WunuBuyans
4 | 2.1 Byneser ¢byuaknuu. | 18 4 6 8 HOE 3aJJaHHE
[lpencraBieHre B~ HOPMalbHBIX Ne2
dhopMmax. Tect Ne3
5 |22 Muanmusanus OyIeBbIX 14 2 4 8
(YHKITHIA.
6 | 2.3. TIlomHora cucrem OyneBbix | 14 2 4 8
GbyHKIH.
7 | 2.4. Ilpunoxenus OyneBbix (yHkumii | 10 2 4 4
K TEOpUH pEIeHHO-KOHTAKTHBIX CXEM
[Mpunoxenust OyneBbIXx (YHKIUH K
TEOPUH CXeM U3 (PYHKIUOHAIBHBIX
JIIEMEHTOB.
[TpomexxyTo4YHAsI aTTECTAIUS 3a4eT 3a4er
HUTOI'O no cemectpy 1 108 18 36 54
Cemectp 2
1. Mamemamuueckas nocuxa 44 6 16 22 UnuBuyans
HOE 3a71aHKe
Nel
1 |11 Anrebpa BbICKa3bIBaHUK. | 16 2 6 8 Tecr Nel
Jloruyeckue clieaCTBUSL.
2 | 1.2. AnreGpa npenukaToB 16 2 6 8
1.3. ®opmanbHbIe HCUHCIICHUS 12 2 4 6
2. Ocroswl meopuu epagog 42 8 12 22 Wupusunyans
4 | 21. OcHoBHble TmOHATUS Teopun | 13 2 4 7 HOE 33/1aHKe
rpa¢os. Onepanuu ¢ rpadamu. Ne2
5 | 2.2. Luxknel Inanapuocts. Packpacka | 13 2 4 7 Tecr Ne2
rpaga. HepeBbs. OctoB Tpada.
CBS3HOCTb.




Oo6mas TpymoeMKoCTb 3aHsATHIA (Jac.) DopMbI
\E TPyRotM AyauTtopH. TEKYIIEro
5 Pa3zaenbl 1 TeMBbl JUCHUIIINHBI KOCTB KOHTPOMA 1
= i Aaucn 3aHATHS CPC [IPOMEIKYTOUHO
= 10 3aHATHUAM (6cezo JIEKLI. MIpaKT. W aTTecTanuu
o uac.) YCIEBAEMOCTH
s
6 | 2.3. AnropuT™mbl perieHus 3agad Ha | 16 4 4 8
rpadax.
3. OcHogbl meopuu aneopummos 22 4 8 10 KoutponsHas
7 | 3.1 Mamuna Teropunra. | 11 2 4 5 pabora
Hopmainbasbie anroputmMbsl Mapkosa.
8 |32 IIpumutuBHO-pekypcuBHble | 11 2 4 5
¢ynkuun. O01ias Teopus anropuTMOB.
[IpomesxyTouHast aTTecTanus 3K3aMeH SK3aMeH
MTOI'O no cemectpy 2 144 18 36 54 36
| Beero: | 252 | 36 72 108 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH PadoThI
Tabnuna 6 — ConepkaHue TUCIUTUTMHBI

No HaumenoBanue paznena,
ConepxaHue 3aHsITUS
/I TEMBI JUCITUTUIMHEI
Cemectp 1
Cooepotcanue 1eKyuoHH020 Kypca

1 Teopus mHOMCECTE [ToamuOx)ecTBa. Onieparuy HaJl MHOXKEeCTBaMH. MOIITHOCTh
MHOecTB. [Ipsamoe npoussenenre MHOKECTB. COOTBETCTBHUS.
CaoiicTBa COOTBETCTBUH. Pensironnbie 0a3bl JaHHBIX. DYHKIUH.

1.1 | IlogmuOXecTBa. Oneparuu MHuosxecTBa. DineMenT MHOKecTBa. [logMHOkecTBa. PaBeHcTBO
HaJl MHOXKECTBaMHU. MHO€ECTB. BkitoueHue MHokecTB. Onepanuu HaJl MHO>KECTBaAMHU.
MOIIHOCTE MHOKECTB. Huarpamme! Ditnepa. XapakTepucTHUECKUE MpeauKaThl. OCHOBHbBIE

SKBHUBAJICHTHOCTH. MOITHOCTh MHOXKeCTB. KOHEUHBIE MHOKECTBA.
CuetHble MHOKeCTBa. KOHTHHYaTbEHBIE MHOXKECTBA.
DKBHUBAJICHTHOCTh MHOKECTB.

1.2. | IIpsimoe mponsBeeHNE Koptex. [Ipsimoe npousBeneHrne MHOKeCTB. OTHOIICHUE.
MHOKeCTB. COOTBETCTBHS. CooterctBue. CriocoObl 3a1aHs COOTBETCTBHM. Onepaliuy Hal
CBoiicTBa COOTBETCTBUH. cooTBeTcTBUsAMU. CBOMCTBa COOTBETCTBUM. Kitacchl cOOTBETCTBUH.

1.3. | ®ysakun. CooTBETCTBUS U PensipionHble 6a3bl JaHHBIX B MIEPBO HOPMATBHOH Qopme n
pensoHHbIe 0a3bl IaHHBIX. | OTHOIIEHUs. ATpuOyT. 3anuck. Onepaiun Hajx 6a3aMu TaHHBIX.

OYHKIIMOHAIEHOCTH COOTBETCTBHMA. THITBI PyHKIINH.
OyHKITMOHATbHAS 3aBUCUMOCTh aTpUOyTOB B 0a3ax JaHHbBIX. Kirou
2. Mamemamuueckas nocuxa ByneBbl ¢yukiuu. IlpeacraBieHne B HOPMalibHBIX —(opMmax.
Munummsanust OyneBeix QyHknuid. [lomHOoTa cHcTeM OyneBBIX
¢ynkumii. [lpunoxenus: OyneBblX (QYHKOMHA K TEOPHH peJIeiHO-
KOHTaKTHBIX CXEM U CXeM U3 (DYHKITHOHAIBHBIX 2JIEMEHTOB.

2.1. | bynesbl ¢yukiyn. | OcHoBHBIE OyJieBbl (QyHKIUH. TaOmuipl UCTUHHOCTH. OCHOBHBIE
[IpencraBnenne B | OKBUBAJIEHTHOCTH OyJieBBIX QyHKUMiA. J[BoiictBeHHOCTD. [TpuHImI
HOPMAaJIbHBIX (hopMax. nBoHcTBeHHOCTH. CyIIECTBEHHBIE NepeMeHHBIC. JIM3BIOHKTUBHBIC

U KOHBIOHKTHBHBIC HOpMayibHbie (opmbl. Teopembr IlleHHoHa.
CoBeplICHHBIE NU3BIOHKTUBHBIC U KOHBIOHKTUBHBIC HOPMAaJIbHBIC
¢dopwmel. [TomuHoMm XKerankuna.

2.2. | Munumusanus OyneBbIXx | MUHUMAaNbHBIE TU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE HOPMAalIbHEIC
(hyHKIHH. ¢dopmbl. ExguHuuHBIC HHTEpBaNbl OyneBa Kyba. MakcHMajbHbBIC




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMbI AUCLUIIIMHBI
eauHuYHble uHTepBaibl. [IpocThle nMmIumkaHTbl. CoKpalleHHas
JH®. Merox Ksaitha moctpoenus muHuManbHbix JIH®. Kaptsr
KapHno.

2.3. | [lonnota cuctem OyneBbix | OCHOBHBIE 3aMKHYThIE Kiacchl OyneBbix pyHkmmit (knacesl Ilocta).
GyHKIHH. [onuble cuctemsl OyneBbIX (GYHKUMA — onpeaenenue. Kpurepwuii

IlocTa 0 OJIHOTE CUCTEMBL.

2.4. | Ilpunoxenus OyneBbIx | PeneiiHo-koHTakTHast cxema. DyHKIMA NPOBOAUMOCTH. 3amaya
(YHKIMIA K TEOPUH peleiHO- | cHHTe3a ©W 3afada aHanm3a. Cxema wu3  (YHKIIMOHAIBHBIX
KOHTaKTHBIX cxeM | aneMeHTOB. (DYHKIMOHAJILHOE U CTPYKTYpPHOE OIpeneieHHUs.
[Ipunoxxenus OyneBbix | DyHKUHMS TPOBOAUMOCTH. 3aJjaya CHHTE3a U 3a/1a4a aHaIn3a.
(YHKIIMI K TEOPUHM CXeM W3
(hYHKIIMOHATBHBIX
3JIEMEHTOB.

Colepotcanue npaxmuieckux 3aHAmul

1 Teopus muodcecme Brinonnenue onepauuii Hag MHOKeCTBaMHU. Jl0Ka3aTenbCTBO
paBeHCTBa MHOeCTB. OnrcaHne COOTBETCTBUH pa3IMyHBIMU
criocobamu. BrisiBiieHue cBOHCTB cooTBeTcTBUH. Ompenenenne
THIIOB COOTBETCTBUII.

1.1 | Oneparuu Hay | Onepanuu HaJl MHOKECTBAMHU:

MHOECTBaMH. - HETIOCPEACTBEHHOE BBINOJIHEHNE;
- n300pakeHne Ha Iuarpammax Dusepa;
- IOCTPOEHNE XaPaKTEePUCTUUECKUX MPEIUKATOB.

1.2 | PaBeHCTBO MHOXECTB. Jloka3aTenbCTBO paBEHCTBA MHOMKECTB METOAOM  B3aUMHOTO
BKJIIOYEHMS, Ha  JAMarpaMmax  OJijepa, ¢  IOMOIIBIO
XapaKTepUCTUUECKUX NPEANKATOB.

1.3 | DKBUBaJECHTHBIC Hcnonb3oBaHue 3aKOHOB TEOPUU MHOXECTB JUISI DKBUBAJIICHTHBIX

peobpazoBaHus GopMy. npeoOpa3zoBanuii hopmyit.
1.4 | CooTBeTcTBUS, cnoco0bl | Onmucanne cOOTBETCTBUI MaTPUIHO, TpapUUICCKH.
3aJlaHUsl M oOmepanuu Haj | BeimonmHeHwe omepauuit  HaJg  COOTBETCTBUSMH,  33JaHHBIMU
HUMH NEPEYHCICHUEM, MATPUYHO, IpaUECKH.

1.5 | Onepauun Haj | BelmonmHenwe onepanmii  Hax  COOTBETCTBUSIMH, — 3a/laHHBIMH
COOTBETCTBHSIMH NepEeYnCICeHUEM, MATPHYHO, TPAPHUECKH.
1.6 | CBolicTBa COOTBETCTBUH. OnpeneseHue CBOWCTB COOTBETCTBUN aHATUTHYECKU U C TIOMOLIBIO
MaTpHIl.
1.7 | Knaccel cooTBEeTCTBHH. BbisiBieHHEe  COOTBETCTBMH — DKBHBAJCHTHOCTH M IMOPSJAKA.
Brinenenne KiaccoB 3IKBUBAJIEHTHOCTH, BBbIABIEHUE CTpPOTO,
HECTPOTOT0, MOJIHOTO ¥ YACTUYHOTO MOPSIIKOB.
1.8 | Oynknun. Onpenenenue cBoicTBa PyHKIMOHATIBHOCTH Y COOTBETCTBHH.
Haxosxaenue obnactu omnpezaenenus, 00JacT 3HaUeHHH, 00paTHBIX
¢byukimid. OnpeeneHue TUIOB QyHKITUH.
2 Mamemamuueckas nozuxa [loctpoeHne  Tabmuiy  MCTUHHOCTH  OyNeBHIX  (PYHKIIHU.
OkBuUBaJIeHTHBIE mpeoOpazoBanus Qopmyn. Ilpencrasienune B
HOpManbHBIX  (opmax. MuHuMMH3aNMs  OYyJIEBBIX  (QYHKIIHH.
BrisBiieHne MONHBIX cucTeM OyneBbIX ¢yHKIuHA. CHHTE3 W aHAIu3
pENEHO-KOHTAKTHBIX CXeM M CXeM W3 (PYHKIHOHAJIBHBIX
JJIEMEHTOB.
2.1 | byneBwr ¢pynkiun. Tadmunpt | [TocTpoeHue TabmuI HCTHHHOCTH OYJIeBBIX (OPMYIL
HMCTHHHOCTH. Jloka3arensCTBO ~ OKBUBAJIEHTHOCTH  (OPMYNT C  [OMOILBIO
OKBHUBaJICHTHBIE SKBUBAJICHTHBIX MPE0OPa30BaHUM.
peoOpa3oBaHMUs.

2.2. | /IBOMCTBEHHOCTD. IMocTpoeHne NBOHCTBEHHBIX (YHKIMHA 10 OMNPEACICHHI0 H C
Cy1ecTBeHHbIE WCIIOJIb30BaHUEM IIPUHIINIIA IBOHCTBEHHOCTH.
MIEpEMEHHBIE. Onpenenenue CYIIECTBEHHBIX MIEPEMEHHBIX (GyHKINH.
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HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMbI AUCLUIIIMHBI
HckmoueHne u 1006aBaeHne PUKTHBHBIX EPEMEHHBIX.
2.3. | HopmanbHble ¢opmsl | [locTtpoeHne IU3BbIOHKTUBHBIX M KOHBIOHKTUBHBIX HOPMAaJbHBIX
MIpeICTaBIECHUS OyneBbIxX | GopM.
(hyHKIHIA.
2.4. | CoBepmiennple HOpManbHBIE | [locTpoeHne coBepmIeHHBIX HOpMaJbHBIX (opM TO TabmuIe
(hopMBI. VCTHHHOCTH W 9KBHBAJICHTHBIMH MTPeoOpa3oBaHUAMHU.
2.5 | MuauMu3zanus OyneBbix | [locTpoeHre MUHMMAaNBHBIX AW3BIOHKTHBHBIX HOPMAalbHBIX (OPM
¢GyHKIUH. MetogoM KgaitHa u no xkapram Kapso.
2.6. | 3aMKkHYyTBIE Ki1acchl OyneBbix | Ompenenenne MOHOTOHHOCTH (GyHKIuA. IlocTpoeHne mommHOMA
GyHKIHH. Kerankuna. OnpeaeneHue JTUHEHHOCTH (QYHKUMH pa3sHBIMH
croco0amu.
2.7. | llonnota cuctem OyneBbix | OmpeneneHue MOJNHBIX CUCTEM OyneBBIX (YHKLIHUH MO KPUTEPHIO
(hyHKIHIA. Iocra.
2.8. | IIpunoxenus OyieBbix | CHHTE3 M aHAJIU3 CXEM.

(hYHKINI K TEOPUH peIeHO-
KOHTAKTHbBIX CXEM U CXEM U3

(YHKIMOHATBHBIX
JJIEMEHTOB.
ITpomexxyToUyHas aTTECTALUs - 3auem
Cemectp 2
Cooeporcanue nexyuonno2o Kypca
1. Mamemamuueckas nocuxa | Anmrebpa  BpicKaspiBaHW.  Jlormueckue  clneiAcTBUS M HX

JIOKa3aTeNbCTBO. Anrebpa  MpeIUKaTOB. Jloka3aTenbCTBO
TaBTOJIOTUH B airedpe npeauxaros. @opManbHble HCUUCICHUS.

1.1. | AureOpa BbICKa3bIBaHMH. | Bricka3piBanue. Onepanuy Haj BbICKa3bIBaHMAMU. DopManuzarus.

Jlornueckue ciencrausl. Wnrepnperanus. Jlormueckoe cienoBaHue Qopmyna. MeToas
JIoKa3zaTenbCcTB: MeTon KBaifHa, MeTox  peayKIuH, MEeTOJ
PE30IOLHUH.
1.2. | AnreGpa npeankaToB IIpeaukatel. MecTHOCTh TpeaukaTta. MHOXECTBO HCTHHHOCTH.
KBantopHele u JorMdeckue ornepanud. TaBTONOTHH JIOTHKH
PEIUKATOB.
1.3. | ®opManbHBIE HCUUCIEHUS Bugpr Tteopwmii. Iloctpoenne ¢opmanbHoii Teopun. Teopema.
Ncuncnenne BoICKa3biBaHUM. TeopHsi €CTECTBEHHOIO BBIBOJA.

2. Ocnoswl meopuu epagpos OCHOBHBIE TIOHSTHS W ONpeAeicHus Teopuu rpadoB. 3anaHue

rpagos. Onepanun Haja rpagaMu. AIropuTMBl Ha rpadax.

2.1. | OcHoBHble TOHSATHA Teopuu | OcHOBHbIE TOHATHS Teopuu rpados. CrnocoObl 3amanus rpados.
rpados. Oneparuu c | Omepanunn  Han rpadamu. Tumel rtpadoB. Oprpadsl W HX
rpagamu. ocobenHocTH. PaccTosinus B rpadax.

2.2. | Huxnsr. [ImanapHocTh. | OHnepoBEl W raMuiabTOHOBBI Tpadol. [lmanaprnocts. Kpurepnit
Packpacka rpada. JlepeBns. | miaHapHocTd. Packpacka rpada. Xpomaruueckoe uuciio. I'unoresa
OcrtoB rpada. CBI3HOCTB. 0 YeTHIpeX Kpackax. 3ajladya ONMTHMAJILHOTO pacmucaHus. JlepeBbs.

OcrtoB rpada. OOxom B IHMpPHHY W B TIyOHMHY. AJITOPUTMBI
MOCTPOEHHUSI OCTOBa HAUMEHBIIIET0 Beca JUIs peOepHO-B3BELICHHOTO
rpada.

2.3. | AnropuT™Bl pemieHHus 3afad | MeTton BeTBeW W TpaHUIl JUIS PEIIeHUs 3a7add KOMMHBOSIKEPA.
Ha rpadax. Anroputm  ®oppa-bennmana moncka  Kparyadmero - ImyTH.

Anroputm @opma-DagkepcoHa MONCKa MAaKCHMAJIBHOTO TIOTOKA B
CeTH.

3. Ochosbl meopuu | Mammna  Teropunra. HopmaneHele  anroputMel  Mapkosa.
aneopummos [MpumuTHBHO-pekypcuBHbIe QyHKIMU. OO0IIAas TEOPHS AITOPUTMOB.

3.1. | MamuHa Triopunra. | Onpexnenenne mamunbl Teiopunra. Kondurypanus. Takt paboTsl.
Hopwmanbuble AJITOPUTMBI




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMBI JUCIIIINHBI
Mapkoga. CnocoOpr  3amanus. @DYHKOHA, BBHMYHCAUMAs 1O THIOPUHTY.
VYuuBepcanbHas MamuHa Teropunra. [IpoGnema ocranoBku. Tesuc
TrropuHra.
HopmMmanbHslii anroput™m — onpeaenenue. [IpuHnun HopManu3anuy.
3.2. | [IpumuTHBHO-peKypcuBHBIE | [I[pUMUTHBHO-pEKypCHBHBIE (YHKIUHM — OImpenesieHre. TeopeMa o

¢yaxmun.  OOmast  Teopus
aJITOPUTMOB.

BBIUACIAMOCTH 1O  TBIOPDHHTY  NPHUMHTHBHO-PEKYpPCUBHON
¢ynkuun. Tesuc Yepya.
[Tonstne  anmropmtma. Hepaspemmmple  MpoOJIeMBI  TEOPHH

anroput™MoB. CII0KHOCTB aJITOPUTMOB.

Codepotcanue npaxmuuecKux 3aHamuil

1. Mamemamuueckas no2uka | BeinonHeHue omnepauuit Haj BbICKa3blBaHUAMH. Dopmanuzauus U
MHTEpIpeTanys B anreOpe BRICKa3bIBaHUN U B anreOpe NpeauKaToB.
IIpoBepka JIornyecKux CIEACTBUM pa3nUYHBIMU METOAAMHU.

1.1 | Onepanuu Haj | BelmonmHenue omepanmii Hax BbICKasbIBaHMAMU. PopManusarys

BBICKa3bIBAHHUAMM. BbICKa3bIBaHHUU. MHTepnpeTanus Gpopmyn anreOpsl BHICKA3bIBAHUH.

1.2. | Jloruyeckoe cneacteue. | I[IpoBepka JIOTMYECKUX CIEACTBUN MO OmpenesneHuo. MertogaMu
Hocpliku. 3akmoueHus. | Kpaitna u pegykuun. [locTpoenre 06paTHBIX, TPOTUBOTIONOKHBIX U
Brst TCOPEM. | oGpaTHBIX IIPOTUBOIIOJIOKHBIM TEOPEM.

[IpeoOpa3oBaHue TeOpEM.

1.3 | Moka3arenbsCTBO Jiornueckux | [IpumeHeHue MeTona pe3ontonuii A JOKa3aTeabCTBa JIOTHUECKUX

CICACTBUM B anreOpe | cnencTBuii.
BBICKA3bIBaHUM.

1.4 | Ilpeaukatsl U onepauuu Haj | Popmanu3zanys ¥ HHTEPIPETALMS TPEIUKATHBIX GOpMYII.
HUMH.

1.5 | Jlornueckoe crnenoBaHue B | Merompl — JOKa3aTeNbCTBA  MNPEAMKATHBIX  KJIAy3:  METOH
anreope NpeJIMKAaTOB. | KOHKPETU3AINH, IO ONPEAECIECHUIO KBAHTOPOB.
Metonabl BBIBOJIA
MPEIUKATHBIX KIIay3.

1.6 | IlpeoGpa3zoBanue IlpuBeneHue mpenuKaTHBIX Kiay3 B MPEABAPCHHYIO HOPMAJIbHYIO
NPeINKATHBIX Kiay3. MeTol | gopMy, NpuBefeHHYI0 HOpPMaNbHYIO (OPMY, B CKOJEMOBCKYIO
pesosouui. CTaHIapTHYIO Gopmy.

Merton pe3oaonnii i 10Ka3aTeabCTBa NPEeIUKATHBIX KIay3.

1.7. | Mcuucnenue BbIcKa3bIBaHUU. | JloKa3aTenbcTBO ~ JIOTHYECKMX ~ CIEACTBUA B HCYUCIEHUH
Teopus CCTCCTBCHHOTO | BpICKa3bIBaHWH (aKCHOMATHYECKUM MeTojoM). JlokazarembcTBo
BBIBOJA. JIOTMYECKUX CIIEJICTBHI B TEOPUH €CTECTBEHHOTO BBIBOJIA.

2. Ocnoswl meopuu epagpog 3ananue rpadoB pazIHIHBIME criocobamu. BrimonHenne oneparmii

Hax rpadamu. [lpuMeHeHHMe  aJITOPUTMOB Uil PELICHHS
MPAKTHYECKUX 3a/1a4 C UCTIOIH30BaHUEM TpaOBBIX MOJIETIEH.

2.1. | CnocoOsI 3aganus rpagos.. IlocTpoeHne Marpuubl CMEXHOCTH, MaTpUIBl HHIHUIEHTHOCTH,
CTPYKTYpBl CMEKHOCTH, CIIMCKa pedep s 3afaHusi rpada u
oprpada.

2.2. | Onepaunu Hag rpadamu. Brimonnenue onepanuii Hag rpadamu.

2.3. | Paccrosune B rpadax. | [loctpoeHue MaTpPHLIBI PacCTOSHUIMA. Onpenenenne
HepeBbst. OctoB. OO0X0Ibl | 3KCLEHTPUCUTETa BepIMH rpada, paamyca, Iuamerpa, LEHTpa
rpados. rpada.

O0xo0 BepinH rpada METOaMH B IITyOMHY H B IIIMPUHY.
IlocTpoenne ocToBa HaMMEHBIIETO Beca Mo anroputMaM Kpackana
u [Ipuma.

2.4 | [uxiel B rpadax. [Toctpoenue »itnepoBa 1MKiIa 10 anroputmy Dnépu  u
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No Haumenoanue pazaena, S e —

/T TEMBI TUCIATLTNHEI
TaMIJIBTOHOBA IIMKJIAa HAMMEHBIIETO Beca METOJIOM BETBEU W
TpaHuLl.
2.5 | AnropuT™MBI pewienust | Anroputm  ®@oppa-bemimana a4 OoMcka MUHMMAalbHOTa
KIIACCMYECKHWX  3aJad  Ha | MapmipyTa B rpade.
rpagax. Packpacka BepmmH Tpada. ANTOpPUTM  TOCIEIOBATEIHHOTO
pacKpamIuBaHusl.
2.6 | CereBnle MOJIENH u | Anropum @oppa-PankepcoHa MOMCKa MAKCUMaJIbHOIO MOTOKa B
aITOPUTMBI peleHus | cery.
KJIACCHYECKUX 3a/1a4.
3. OcHogul meopuu | Pazdbop takToB paborel mamuH Triopunra. llocTtpoerne marmx
aneopummos TrropuHra, peanu3yromnux NpakTHYECKUe 3aaaun. Jloka3aTesnbCcTBO
MPUMUTUBHOMN PEKYPCUBHOCTH (hyHKIHIA. ITocTpoenue
HOPMAJIBHBIX aJITOPUTMOB, PCATTM3YIONIUX IMMPAKTUUCCKUX 3aJa4H.
3.1. | llocTpoenue MalluHbl | Brimonnenue TakToB paboThl MammHbl Telopuara. [loctpoenue
Teropunra. MamvH TrropyHra.
3.2. | OnpeneneHue Jloka3aTenbCTBO MPUMUTHBHOM PEKYPCUBHOCTH (DYHKIHHA.

PEKYPCHUBHOCTH (DYHKITHIA.

3.3. | HopmainbHbIe anroputMsl | IlocTpoeHre HOpMaJIBHBIX AITOPUTMOB.
Mapkoga.

3.4. | KonrponbHas pabota KontponbHas paboTa 10 TEOpUH aITOPUTMOB.

4 Tlopsinok OleHMBAHUSL YyCNeBAeMOCTH M CHOPMHUPOBAHHOCTH

KOMIIETCHIMH 00yYaloIIerocs B TeKylei U MPOMesKyTOYHOM aTTeCTallUHu.
JInsl TIOJOXKUTENBHOM OIEHKH IO pe3yJbTaTaM OCBOSHHS TUCHUILUIMHBI 00ydaromeMycs
HEOOXOJMMO BBINIOJHUTH BCE YCTAHOBICHHBIC BHIBI yueOHOW paboThl. OleHKa pe3ylbTaToB
paboTsl oOyuatromerocst B 6amiax (Mo Bugam) MpuBeaeHa B Tabmuie 7.
Tabmuna 7 - bannpHO-pedTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboThI
oOyuaromuxcs no Buaam(bPC)

Yuebnas pabota |Cymma  |Bumsl u pe3ynbTaThbl OrneHka B aTTecTaluu Bbannst
(BUITBI) 6amioB  |yueOHON pabOTHI
Cemectpl
Tekymiast yueOnas (80 JlexunoHHbIE 3aHATHUS 1 6ann mocemnieHue | JTEKIMOHHOTO 5-9
pabota B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemienue (9 3amsTHIA)
3aHATHH 1O Omnpoc o KoHTpodbHEIM |1 6as — onpoc Ha 1 3aHsATHH 9-17
pacrucaHuio u BOIIPOCaM Ha
BBITIOJTHEHHE MPAaKTUIECKOM 3aHITHH
3aJIaHMi) (17 3ansaruit)
WHnuBuayanbHble 3a oqHO MHAMBHUAYAJIbLHOE 3a/1aHUE OT 5
3a1aHuS(0TYET O o: 12 -24
BBIITOJTHEHUH 6 6ams10B (BeIIONHEHO 51 - 65% 3anaHMi)
WHJIMBUYaJIbHOTO 8 6asa (BeImoSTHEHO 66 - 85% 3a1aHui)
3a/1aHusI) 12 6annos (Beinonueno 86 - 100% 3ananuii)
(2 pabotsr)
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Tecrtsl (3 Tecra)

TectNel, TectNe3 5 6asuta (moporoBoe 3HaYCHHUE) 15-30
10 6ans10B (MakKCHMaITLHOE 3HAYCHUE)
TectNe2 5 6ayura (MoporoBoe 3HAYCHHUE)
10 6ammoB (MaKCHUMaIbHOE 3HAYCHUE)
Hroro no Tekymeii pagore B cemectpe 1 41 -80
IIpomexxyrounas |20 Teoperndeckuii Bompoc 1 |3 6anmna (moporoBoe 3HaUYCHIE) 3-5
aTTecTanus 5 6an0B (MakcHMaabHOE 3HAUCHWE)
(3auer) Teoperuueckuii Borpoc 2 |3 6asa (MoporoBoe 3HAUEHHE) 3-5
5 dannoB (MakcuMabHOE 3HAUCHUE)
Pemenne 3agaun 1. 3 6anna (moporoBoe 3Ha4YEHHE) 3-5
5 dannoB (MakcuMabHOE 3HAUCHUE)
Pemrenue 3amaun 2. 3 6aJuI0B (TTOPOTOBOE 3HAYUCHNUE) 3-5
5 6ana0B (MakcHMaIbHOE 3HAYCHIE)
HToro no npoMe:KyTo4yHoii aTrecranuu B cemecrpe 1 (3auery) 12-206.

CyMMapHaﬁ OIICHKA 10 TUCHHUIIJIMHE B CEMECTPE 1

51-100 6.

CymMa 6aioB TEKyIIeH U MPOMEXKYTOUYHOM aTTecTalluu

VYuebHas padbora |Cymma  |Bumbl u pe3ynbTaThl OreHka B aTTecTaluu Bbanst
(BuBI) OamnoB  |y4eOHOI paboThI

Cemectp 2

Texymas yaebnas (60 JIexImmoHHbIe 3aHATHS 1 6ana mocenieHue 1 JEKIIMOHHOTO 5-9
pabota B cemecTpe (KOHCTIIEKT) 3aHATHSA

(ITocemenue (9 3ansTHII)

3aHATHH 110 NnauBuayanbHble 3a unauBuayaabHoe 3aganue Nel ot 7 jo:
pacrucaHuio u 3aaHus (OT4ET O 7 6amoB (BinonHeHo 51 - 65% 3amanuii) |13 - 25

BBITIOJIHCHHUC
3aJIaHuH)

BBITIOJTHEHUH
HHIUBUAYAILHOTO
3aJIaHus)

(2 paboTsr)

11 6anua (BeimosiHEHO 66 - 85% 3amaHmit)
15 6anuioB (BemosHEeHO 86 - 100% 3amanmit)
3a unauBHAyadbHOE 3aMaHue Ne2 o1 5 fo:
5 6ayutoB (BEIIONTHEHO 51 - 65% 3amanuii)

7 6asuta (BBIIOTHEHO 66 - 85% 3amaHwii)

10 6anstoB (BeImoHEHO 86 - 100% 3amaHmMin)

Tecr (2 Tecta) 4 6aJuta (MOPOrOBOE 3HAYCHHUE) 8- 16
8 da10B (MakcuMabHOE 3HAUCHHUE)
KonTponbnas pabota 5 6ans1a (moporoBoe 3HaUEHNUE) 5-10
10 6anoB (MakcUMaJbHOE 3HAUCHHUE)
HToro mo Tekymieii padore B cemecTpe?2 31-60
IIpomexyrounas |40 Teoperuueckuii Bompoc 1 |4 6anna (moporoBoe 3HaAUYCHUE) 4-9
aTTecTanus 9 0aJs10B (MaKCHUMaJIbHOE 3HAYCHNE)
(’x3amMeH) Teoperudeckuii Bonpoc 2 (4 6ajJia (moporoBoe 3Ha4CHUE) 4-9
9 fasI0B (MaKCUMAJIbHOE 3HAYCHUE)
Teoperuueckuii Bompoc 3 |4 6aana (IoporoBoe 3HAUYCHHE) 4-9
9 6a/uT0B (MaKCHUMAaJIbHOE 3HAYCHUE)
Pemenue 3amaun 1. 4 6aJuToB (ITOPOTOBOC 3HAYCHUE) 4-7
7 6a/uT0B (MaKCUMAaJIbHOE 3HAYCHUE)
Pemenue 3agaum 2 4 6ansa (MoporoBoe 3HAUYCHUE) 4-6
6 6a/10B (MakCUMaJIbHOE 3HAYCHUE)
HToOro no npoMe:KyTo4HOIi aTTeCTAlMU B ceMecTpe 2 (IK3aMeHY) 20-400.

CyMmMapHasi OlleHKA 10 THCHHIUITAHE B ceMecTpe 2:

51-1006.

CyMMa 0aJuIoB TEKYILEH 1 MPOMEXYTOUHON aTTeCTaluH

SMarepuajibHO-TEXHHYECKOE, MPOrPaMMHOEe H Y4eOHO-MeTOAU4YecKoe
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o0ecreyeHHe IMCIHUIINHDI.

5.1 YueOHas squreparypa
OcHoBHasi yueOHasi IMTEpaTYpa

1. Cynomnaros, C.B. /luckperHas marematuka [DaeKTpoHHBIH pecypc]: yueoHuk / C.B.
Cynomnaros, E.B. OBunHHMKOBA — 4-¢ U3/, - DNEKTPOH. TEKCTOBBIC JaH. - HoBocuOupck: U3 n-
BO HI'TY, 2012. — 280 C. - Pexum JIOCTyMa:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. KysuenoB O.I1. JluckperHas matemaTuKa i WHXEHepa [DIeKTpOHHBIA pecypc| /
O.I1. Ky3HenoB - DIeKTpOH. TEKCTOBBIC JIaH. - 6-¢ u3j., crep. - Cankr-Ilerepoypr - Jlans, 2009.
—400 c. Pexxum mocryma: https://e.lanbook.com/reader/book/220/#1/

JdomosiHuTeIbHAS Y4eOHAsl JJUTEepaTypa

1. JluckperHas mareMatuka [DIIeKTpOHHBIH pecype]| : B 2 4. : ydeOHOe mocoOme JuIst
ctyneHToB By30B. Y. 1 / E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HoBoKy3HeLKuit
uH-T (pun.). - HoBoky3neuk : HOU KemI'V, 2018 - 160 c. - bubnuorp.: c. 146-147. —
Pesxxum noctyna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

2. Xarraptu P. JluckperHas mareMaruka i MPOrPaMMHCTOB [DJIEKTPOHHBIA pecypc]:
nep.c aHri.: ydyeOHoe mocobue / P.Xarraptu — u3g 2-e, WCHpaBiIeHHOE - DJIEKTPOH.
TeKcTOBble HaH. — MockBa: Texnocdepa, 2012. — 400 c. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book_view&book _id=89024

3. Penpkun, H.II. [luckpetHas marematuka [DneKkTpoHHbI pecypc|: yuebnuk / H.IL

Penpkun — DnekTpoH. TeKCTOBbIe HaH. - MockBa: @usmaraut, 2009. — 264 c¢. — ['pud

«PexomennoBano» YMO 1o KIacCMUECKOMY YHUBEPCUTETCKOMY OOpa30BaHUIO B

KayecTBe y4eOHUKa JJI1 CTYJACHTOB BBICIIMX YYE€OHBIX 3aBEICHHM, 0OYy4aroIIUXCs IO

HanpasieHussM noarorosku 010100 «Matematuka», 010200 «Maremaruka. [Ipuknagnas

marematukay, 011000 «Mexanuka. [lpuknagnas marematukay. — Pexum pocryna:

http://e.lanbook.com/view/book/2293/

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

S. Kynukos B.B. [luckperHast maremaTuka [DneKTpoHHBIN pecypc]: yueOH. mocodue / B.B.
KynukoB. - DnektpoH. TekctoBbie naH. - MockBa: PUOP, 2007. - 174 c.- Pexum
nocryma: http://znanium.com/bookread.php?book=126799

6. [lleenes, FO.I1. JluckperHass Marematuka [DIEKTPOHHBIM pecypc]: ydeOH. mocobue /
IO.I1. IlleBeneB. - DnekTpoH. TekcToBble AaH. — CaHkT-IleTepOypr : «Jlanb», 2008. - 592
c.- Pexxum nocryma: http://e.lanbook.com/view/book/437/

B

5.2 IIporpamMHoe u uHPOPMALUMOHHOE oO0ecne4YeHHEe OCBOCHUS
AUCLHUILINHBI.
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VYueOHbIC 3aHATHUS 110 TUCIUIUIMHE MPOBOIITCS B yueOHBIX ayautopusx HOU KemI'V:
Tabmuma 8 — MaTepHallbHO-TEXHHYECKOE W IPOrpaMMHOE OOECIICUCHHE ayTUTOPHBIX

3aHATHH B CAMOCTOSITEIILHOM pa60TbI

HanmenoBanue
MOMEIEHUH IS IPOBEICHUS BCEX
BUJOB y4eOHOW AEATENLHOCTH,
MpeTyCMOTPEHHON yueOHBIM

[Iepeuenb OCHOBHOTO
obopymoBaHus, yaeOHO-
HaTJSIIHBIX TOCOOHI
1 UCTIOJIB3yEMOTr0 MPOrPaMMHOTO

Anpec (MECTOMOIOKEHHE)
MOMEIIEHUH JIJIsl POBEACHUS BCEX
BUJIOB YYeOHOU JESATEIHHOCTH,
MPEyCMOTPEHHOM yUeOHBIM

IUIAHOM, B TOM YHCIIC TIOMEILCHUS obecrieueHust IUTAHOM
JUIsL CAMOCTOSTEIIBHON paboThI
616 VYwuebnas ayautopusa ans|CrneunanuzupoBanHas (yueOHas) 654079, Kemeposckas

IIPOBEICHUSL:
- 3aHATUH JICKIHOHHOTO THIIA;
- 3aHATUN CEMHUHAPCKOro

(TIpaKTHYECKOro) TUIA;

- TPYIIOBBIX U MHIUBHIYaJbHbBIX
KOHCYJbTALIHM;

TEKYIIeT0  KOHTPOJIS
MPOMEXYTOYHOH aTTecTanuy.

n

Me0elb: IocKa MeJoBas, kadenpa,
CTOJIBI, CTYJIbSL.

Ob6opynoBanue IJisi Mpe3eHTALMH
yueOHOro MaTepHuasa:IepeHOCHOe
- HOYTOYK, DKpaH, IPOEKTOP.
Hcnonszyemoe pOrpaMMHOE
oOecrieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year
Mo CyONHIIEH3HOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. 10

12.12.2021 r.),  LibreOffice
(cBOGOIHO pacmipocTpaHsieMoe
[10), FoxitReader (cBoOOIHO

pacnpoctpansemoe I10), Firefox
14 (cB0oOOmHO pacmpocTpaHsieMoe
110), Sunexc.bpayzep
(oTeuecTBeHHOE CBOOOJTHO
pactpoctpansiemoe 110).
Wurepner ¢ obecrieueHnem
noctymna B OMOC.

oOmactb, r. HoBOKky3Heuk, mp-KT
Mertamtypros, 1. 19

716 VYuebuas ayauropus s
MIPOBEICHUS:

3aHATHH CEeMHMHAPCKOT0
(TpaKkTUYeCcKOro) THIIA;

- TPYIIOBBIX W WHIUBHIYaJbHBIX

KOHCYJIbTALIHM;
- TeKyIero  KOHTPOJS |
MIPOMEKYTOYHON aTTECTaIH.

Crienmanu3upoBanHas  (yueOHast)
Me0elb: TocKa MeJoBas, Kadenpa,
CTOJIBI, CTYJIbS.

OO0opynoBaHue JIs MPe3eHTAIUN
y4eOHOro MarepHalia:liepeHOCHbIC
- HOYTOYK, 9KpaH, MPOEKTOP.
Hcnonb3zyemoe MPOrPaMMHOE
oOecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
[0 CYOJIMIIEH3MOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. no

12.12.2021  r.),  LibreOffice
(cBOGOIHO pacmipocTpassieMoe
I1O), FoxitReader (cBobGOIHO

pacnpoctpansemoe I10), Firefox
14 (cBOOOIHO pacmpocTpaHsIeMoe
110),
SAnnexc.bpaysep(oredecTBeHHOE
CBOOOJHO pacrpocTpaHseMoe
[1O).

HNureprer c
noctyna B OMOC.

obecrnieueHreM

654079, Kemeposckas
oOmactb, r. HoBOky3Heuk, mp-KT
Meramnypros, a. 19

5.3

CoBpeMeHHbBIE

npogeccuoHaJIbHbIE

MH(OPMALMOHHBIE CIIPABOYHbIC CHCTEMBI.
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1.  OGmepoccuiickuii

MaTE€MaTUYeCKUuil  MOpTall

http://www.mathnet.ru/

(ua(opmarmonHas

CUCTEMA)

2. Hayunas snextponnHas OubOmumoreka eLIBRARY.RU — kpymnuedmumii poccuiickuii

UH()OPMAIIMOHHBIH MOpTal B 00JIaCTH HAYKH, TEXHOJIOTHH, Me-IUIMHBI 1 00pa30BaHusl,
coep:kariuii pedeparsl 1 MoJHBIE TEKCTHI - WWW.elibrary.ru
3. Eamnuoe okxHO mocTyma k oOpa3oBarelbHBIM pecypcam - http://window.edu.ru/

6 Huble cBeeHUs U (WJIN) MATEPHAJIBIL.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX PadoT

Tabnuna 8§ - TeMbl MHCEMEHHBIX YIEOHBIX paboT

Paszpgen ‘ Temel ‘ KoHTposbHbIE TOUKH
Cemectp 3
Teopus MHokecTBa U onepaluyy HaJl MHOKECTBAMM. Tect Nel
MHOECTB
OtHomenus. CBolcTBa OTHOIIECHHUM. DyHKINH Tect No2
DKBUBAJICHTHBIE TPEOOPA30BAHUSI MHOXKECTB. NunuBuayansHOE
Onepanyu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIIICHUH. 3agaHue Nel
Marematnuec | ByneBsl pyHKINHT Tect Ne3
Kasi JIOTHKa
HopMmabHbie (OpMBI IpeACTaBICHUS OYIICBBIX NunuBuayansHOE
¢ynkuuit. [TonHota cuctem OyneBbIX QYHKLIUH 3amaHue Ne2
Cemectp 4
Marematuuec | BrIckaspiBaHHE. Jlornueckue orepanuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAHUSIMU.
Jlormueckoe crnegoBanue GopmyI anreopbl NunuBuayansHOE
BbICKa3biBaHuil. [Ipenukatel. JlIornueckue u 3aganme Nel
KBaHTOPHBIE ONEpalMK HaJl peankaTtaMu. Jlornueckoe
cienoBanue (popMyI1 JOTUKHU TIpenukaToB. Mcuncnenue
BbICKa3bIBaHUM. Teopurs eCTeCTBEHHOTO BBIBOJIA
OCHOBBI OcHOBHbIE IOHATHUSA U OTIPeIeTICHUs TEOpUH IpadoB. Tect No2
Teopun AnroputMmsl Ha rpadax NunuBuayansHoe
rpados 3agaHue Ne2
OcHOBBI Mamuna Trropunra. HopMaiabHbie anropuTMbl Konrtponbhas
TEOPUHU Mapxosa. [IppumMUTHBHO-pEKYypCUBHBIE (DYHKLIUN paborta
AJIrOPUTMOB
6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3a1a4¥ JJIS1 NPOMEKYTOUYHOM

arTrecralmmum

Cemectp 3.
Pazoen 1. Teopus muooicecms

Tema 1.1 ITogmuoxkecTBa. Oniepanuu HaJ MHOKECTBAMHU. MOIITHOCTH MHOKECTB.

IIpumepnvie meopemuueckue 60npocsl

14



http://www.mathnet.ru/

1. Yro Takoe wmHoxecTBO? KTO sABiIseTcss ocHoBareneM Teopun MHOxecTB? Kak
0003HavYaeTcs MPHUHAJICKHOCTh WM HE MPHUHAUICKHOCTh HEKOTOPOTO OOBEKTa X MHOXKECTBY
A?

2. OObsacHUTE OCOOEHHOCTM 33JaHHA  MHOXECTB  Pa3IMYHBIMH  CIOcOOaMHu:
MIEPEUYHCICHUEM, XapAKTEPUCTUUECKUM ITPEANKATOM, IOPOKIAIOIIEH TPOLIETYPOH.

3. Yto Takoe MOIHOCTh MHOXecTBa? Kakue MHOKEeCTBA Ha3bIBAKOTCS YKBUBAJICHTHBIMU?
Kak o603HauaeTcst 5KBUBaJICHTHOCTH MHOYKECTB?

4. Kakoe MHOXeCTBO Ha3biBaeTcsi mycTbiM? Kakoe MHOXECTBO Ha3bIBaeTCs
yauBepcanbHbIM? Kak 0003Haual0TCs MyCcTOe U YHUBEPCATHhHOE MHOKECTBA?

5. Kakoe MHOXECTBO Ha3bIBAETCS MOJMHOKECTBOM MHOKecTBa A? Kakumu cBoiicTBaMu
00J1aJTaeT OTHOLICHUE BKIIOYEHUSI MHOXeCTB? B kakoM ciyuae MHOXkKeCTBa paBHBI? B uem
OTIIMYHE MEXAY COOCTBEHHBIMU U HECOOCTBEHHBIMU MOJIMHOKECTBAMU MHOXecTBa A?

6. Kakoe MHOXecTBO Ha3bIBatoT OyiaeaHoM MHOxecTBa A? ChopMmynupyiite u JoKaKuTe
TEOpeMy O MOLTHOCTH OyJeaHa KOHEYHOTO MHOXKECTBA.

7. Onpenenure, Kakue ONEpallMM M KaK MOXHO MPOM3BOJAUTH HaJ MHO)kecTBamH. Kak
n300paxkaeTcs pe3yNbTaT TUX Olepaluii Ha AuarpamMMax Jiiepa — Benna?

8. 3anummTe  OCHOBHBIE  3aKOHBI  TEOPUHM  MHOXKECTB  (MIAEMIIOTEHTHOCTbD,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTH, JUCTPHUOYTUBHOCTb, TMOTJIOIIEHUE, CBOMCTBA IyCTOTO
MHOECTBA M YHUBEPCYMa, MHBOJIOTUBHOCTD, 3aKOHBI /e MopraHa, CBOMCTBA JIOTIOJTHEHUS ).

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

10. Kak cocTaBuUTh XapaKTEpUCTUUYECKHUE NPEIUKAThl MHOXKECTB, IOJIYYarOLUIUXCS B
pe3yNbTaTe BHIOTHEHUS ONepalluii mepeceueHus, 00beIMHEHHS U TOTIOTHEHUS, €CITU U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEAUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxuTe 3aKOHbI TEOPUM MHOXKECTB C TIOMOIIBIO XapaKTePUCTUUYECKUX
MPENKATOB.

12. JlokaxuTe 3aKOHBI TEOPUU MHOKECTB Ha Auarpammax Jusepa — Benna.

13. B xakoM ciryyae TOBOPSIT, UTO MEXJy MHOKeCTBaMU A U B ycTaHOBIEHO B3auMHO-
OJIHO3HAYHOE COOTBETCTBHUE?

14. Kak ycTaHOBUTH PABHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakne MHOKeCTBa Ha3bIBAOTCS] CYETHBIMU?

16. [loxkaxuTe TEOpeMy O HECUYETHOCTM MHOXECTBA BCEX JEHCTBUTENBbHBIX YHCEl
orpe3ka [0;1].

17. Kakne MHOeCTBa Ha3bIBAKOTCSI KOHTUHYAJIbHBIMA?

18. ChopmynupyiiTe akCHOMY MaTeMaTHIECKON MHIYKITHH.

IIpumepnvie npaxmuueckue 3a0anus
1. lauel muHOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiigure MHO>XKECTBO

(XeY)nz

2. Tloctpoiite yuarpammy Jitsepa 1o popmysie (X @Y )NZ

3. JlokaxkuTe TOXXIECTBO TpeMsl criocobaMu MpH MOMOIIN Auarpamm Ditnepa — BenHa,
METO/IOM XapaKTePUCTUIECKUX MPETUKATOB U METOJIOM B3aUMHOTO BKITto4YeHus. A, B, C —
npousBosibHbIE MHOXeEcTBa (A(B)UC =(AUC)N(BUC).

4. MakcUMaJIbHO YIIPOCTHUTE BBIPAKEHHUS, TTOJIB3YSICh OCHOBHBIMH 3aKOHAMH TEOPUHU
mmoxeets ((AU(BNB))N((AN(BUD))UC)|UCU(AU(BND))

5. JlokaxkuTe METO0M MaTeMaTUYECKOM MHIYKIIUH:
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1.442.7+3-10+..+n(3n+1) =n(n+1)%.
Tema 1.2. TIIpsimoe npousBenenue MHOKeCTB. CooTBeTcTBUS. CBOMCTBA COOTBETCTBHIA.
IIpumepHnvie meopemuueckue 60npocowl

1. YUro siBrsieTcs pe3yyibTaToOM MPSIMOTO MPOU3BEICHUS ABYX MHOXECTB? UTo sBIsieTCs
pe3yIbTaTOM BO3BEJCHUS MHOXECTBA B HATYPAJIbHYIO CTETICHD?

2. JIoKaXuTe TEOpeMy O MOIIHOCTH MPSMOTO MPOU3BEACHUS JIBYX KOHEUYHBIX
MHOECTB.

3. Uro Takoe n-mectHoe oTHomieHue? Kakoe oTHOIIeHHME Ha3bIBaeTCs OMHAPHBIM
(cootBercTBUEM)? Kakoe COOTBETCTBHE HAa3bIBAETCSl OTHOIIEHWEM Ha MHOXKECTBE?

4. B uem otinnuyne 0O0JacTH OTHpPABIEHUS U O0JIACTU MPHUOBITHS COOTBETCTBHUS OT
o0racTu onpeeseHus U 001acTu 3HaYeHU COOTBETCTBUSA?

5. Onwmmute cnocoObl 3amaHusi COOTBETCTBHA (Tpaduueckuii crmocod, amarpamma,
MaTpuLa).

6. Kakoe oOTHOIIEHHE Ha MHOXXECTBE HA3BIBACTCS TOXICCTBEHHBIM (OTHOIICHHEM
uneHTuYHocTH)? OnpeaeuTe MmycToe U YHUBEPCaIbHOE COOTBETCTBHS.

7. HaiiTe ompeneneHue onepauusM HaJ COOTBETCTBUSAMM: JIONOJHEHUE COOTBETCTBHUS,
MOCTPOEHHUE 0OPATHOTO COOTBETCTBUS, 00bETUHEHHE, ITEpeceUeHIE, KOMITO3UIIHSI.

8. Kak mocTpouTs MaTpuiibl COOTBETCTBUM, MOTYUYAIOIIUXCSA B pe3ylbTaTe ONepauil u3
MPEeAbIIYIIEro BOIPOCa, UCIOJIb3Yysl MATPULIBI UICXOJHBIX COOTBETCTBUM?

9. UTO Ha3bIBAIOT CTENEHBIO OTHOIIEHHS HA MHOKECTBE?

10. Yto Takoe orpanndyenure coorBeTcTBus? CyKeHHE COOTBETCTBUSA?

11. Yro Ha3bIBaIOT CEYEHHUEM COOTBETCTBUs MO djeMeHTy? Omnpenenure MOHATHE
«(pakTop-MHOXKECTBO MHOKECTBA M 110 COOTBETCTBUIO P».

12. Yto Takoe MNPOEKIUH COOTBETCTBUSI? YCTAaHOBUTE CBS3h TOHSTHUS «IIPOCKIIUU
COOTBETCTBUS» C MOHATHEM «CE€YEHUE COOTBETCTBUS MO SJIEMEHTY.

13. Yto Ha3bIBAIOT pOeKInel n-MecTHOro oTHomeHus? Kakue onu Op1BatoT?

14. Yo Ha3bIBaETCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE HAa3bIBAIOT pe(IECKCUBHBIM,
aHTUpeIEKCUBHBIM, Hepe(dIEeKCUBHBIM? B ueM OT/IMuMe CHMMETPUYHBIX, aHTUCUMMETPUYHBIX
Y HECHMMETPUYHBIX OTHOIIIEHUM Ha MHOXKecTBe? Kakue OTHOIIEHUST Ha MHOKECTBE HA3bIBAOTCS
TPaH3UTUBHBIMHU? B KakoMm cilydae OTHOIICHHE HAa MHOYKECTBE HAa3bIBAETCS TTOJIHBIM?

16. Kak MOXHO HMCIOJIb30BaTh MATPHUIIbI KOHEYHBIX OTHOIIEHUW HAa MHOXKECTBE ISt
MIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOIlIEHHE Ha MHOXECTBE HAa3bIBA€TCS SKBUBAIEHTHOCTHIO? YUTO Takoe
Kiacc JkBuBalieHTHocTH? Kakumu cBoiicTBamu 007alal0T  KJIacChl AKBHBAJIEHTHOCTH?
ChopmynupyiiTe U JOKaKUTE Te-OpeMy 00 OTHOIIEHUU YKBUBAJICHTHOCTH.

18. Kakoe oTHOLIEHHE HA MHOKECTBE Ha3bIBaeTCsA MOpAAKOM? B uem oTiinume cTporo u
HECTPOro mnopsiAkoB? B yeM oTiW4yue MOJHOr0 M 4YacTUYHOTrOo mnopsAnkoB? Kak Ha3bIBaroT
MHOKECTBA C 33IaHHBIM Ha HUX TOJIHBIM MopsaKoM? Kak Ha3pIBalOT MHOXKECTBA C 3aJJaHHBIM Ha
HUX YaCTUYHBIM TOPSIKOM?

19. Kakue »sraeMEHTHI YIOPSJOYEHHOTO MHOXKECTBA HA3bIBAIOTCS HAWOOJBIINH,
HauMeHbIni? Kakue 31eMeHThl yNopsJ0UYeHHOTO0 MHOXECTBAa HA3bIBAIOTCS MaKCHUMAaJbHBIMU,
MUHUMAITBHBIMU? Kakue 0OBEeKTHl COCTABISIOT BEPXHIOI M HWKHIOI TPaHHU YIOPSIOYEHHOTO
MHO>kecTBa? Kak Ha3pIBalOT HAaMOOJIBIIIYIO HIDKHIOI I HAUMEHBIITYIO0 BEPXHIOIO TpaHu?

20. Kak noctpouTts quarpamMmy Xaccd YaCTUYHO YHOPSI0UYEHHOTO MHOXKECTBA?

16



Tpumepnsie npakmuyeckue 3a0anusl
1. Jlamo A=fabej  B={234]  RcAxB  RcB?  A={a1)@2)b3)2)e3) )

P ={(11)(21).(22)23)24)83}(44) | V306pasute R, P rpadmuecku. Haiinure marpumy (ReP)™,

[IpoBephbTE C MOMOIIBIO MATPHUIIBI, SABISETCS M OTHOIIEHHE "2 peIeKCUBHBIM, CHMMETPHYHEL,
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2.  Haiimure  oOmacte  ompegeneHus,  00JacTh  3HAYCHUH  OTHOIICHUS
PcR?, (xy)ePe=x?+y?=1. SIBngercs nu oTHOmeHue P peduiekcuBHBIM, aHTHPE(IICKCUBHBIM,
CUMMETPUYHBIM, aHTHCUMMETPHYHBIM, HE CAMMETPUYIHBIM, TPAaH3UTUBHEIM? OOOCHYHTE OTBET.

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

IIpumepnvie meopemuueckue 60npocwi

1. Yro Takoe ¢pynkus? Uto sBisieTcs apryMeHTOM U 3HaueHueM QyHKuuu? YTto Takoe
MecTHOCTh GyHKIU? Kakas GyHKIus Ha3bIBaeTcs onepanuei?

2. YeMm ornuuaroTcs 00IacTh OMpeNeNeHus W o0yacTh 3HadeHHs (DyHKUIMU OT ee
MHO’KECTBA OMpeJeNieHNuss U MHOXecTBa 3HadeHuit? Kakas QyHKuMs Ha3bpIBaeTCs TOTAIbHOM?
Kakas ¢pynkuus Ha3pIBaeTCs YaCTUYHON?

3. Kakoit snemeHT Ha3bBalOT oOpa3om snemeHTa a? Kakoi 5s71eMEHT Ha3bIBAIOT
npoobpazom anemeHTa b? Uto HaspiBaoT 00pa3oM MHOkecTBa? UTO Ha3bIBAIOT MPOOOpazoM
MHOkecTBa? Uto Takoe o0pa3 pynkmuu? Yro Takoe nmpoodpa3 GyHKITUU?

4. Kakme ¢GyHKIMM Ha3pIBAlOT WHBEKTUBHBIMH? Kakue (GyHKIMHM Ha3BIBAIOTCS
CIOPBbEKTUBHBIMU? UTO Takoe OMEKIus?

5. KakoBa ocobeHHOCTh 0003HaueHHs KoMmmo3uimu ¢yHkuii? Kak HazbBaoT
KOMMO3UINIO (QYHKITHIT?

6. PensiiionHble 6a3bl JaHHBIX B NEPBOI HOpMaIbHON (opMe U OTHOIIEHUS. ATPUOYT.
3anuce.

7. Onepanuu HaJ 6a3aMu JAHHBIX.

IIpumepnvie npakmuueckue 3a0anus
1. Ompenenure ob6pa3 u mpoodbpa3 pyukmuu f:R—>R f(x)=sinx. Ykaxkure, siBiaseTcs

M cooTBeTCTBHE f 1 (DYHKIMEH.
2. Onpenenure 00pa3 noamuoxkectBa C < R — f(C) u mpoodpa3 moamHokecTBa DR —

f (D) mnsa pyaxmum f:R—>R, f(x)=x%, C=[-3,2], D=[4,9], D=[-6,-4], D=[-34].

3. Qs pyakimii R —R f(x)=2x+1, g(x)=

x21+2 , HalJMTE Cyneprno3uuuio (fog)(x).
Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. bynessl ¢pynkuuu. [IpeacraBienrne B HOpMaibHbBIX (hopMax.
IIpumepnvie meopemuueckue 60npocwl

1. Kakas ¢ynkmus HazpiBaetcst OyneBoii? CKOIBKO BCEr0 MMEET 3HAYCHHM N-MecTHas
OyneBa ¢ynkuusa? Uro takoe Tabiauna UCTUHHOCTH OyieBoil ¢pyHkiuu? Kak ycraHaBiuBaercs
JeKkcukorpaduyeckuit nopsiaok?

2. 3anumuTte TaOJUIBl HWCTUHHOCTH OCHOBHBIX OyJE€BBIX (YHKIMI: OTpULIaHUS,
KOHBIOHKIIUY, AU3BIOHKLINN, UMIUIMKALUY, YKBUBAJEHTHOCTH, CYMMBI [0 MOIYJIO 2, IITpHUXa
leddepa, crpenku Ilupca.

3. B xakoM nopsKe BBIIOJHAIOTCS JIOTHYECKUE ONEPALH, ECIM MHOE HE YCTAaHOBJIIEHO
cKoOkaMu?
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4. Jlokaxure BCE OCHOBHBIC 3aKOHBI OyleBOH anreOphl, MOCTPOCHUEM TaOIHII
WUCTUHHOCTH.

5. B xakom cirydae nepeMeHHasi 0yseBoi (pyHKIIMH HA3bIBAETCS CYIECTBEHHOM?

6. Kakx mnocrpouts nBoMcTBeHHYH (yHkIuto 10 ¢opmyne? Kak moctpouth
IBOMCTBeHHYIO (GyHKUMI0O 1o Tabnuue uctuHHoctu? Kakas (QyHKUMsS  Ha3bIBaeTcs
CaMOJIBOMCTBEHHOI?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTD?

8. JlokakuTe MPUHIIMIT IBOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakas ¢opmyra Ha3bIBaeTCsS MU3BbIOHKTUBHOW HOpMalbHOU opmoii (JJHD)? Kakas
¢dopmya Ha3pIBaETCS KOHBIOHKTUBHON HOpMaibHOHM Gopmoit (KHD)?

11. Jokxaxkxute Teopemy o npeacTaBieHuu 1to0oit OyneBoit pynkuuu B JJTHO (KHD).

12. Jloxaxxute mepByro U BTOpYto TeopeMsl llleHHOHa 0 paznokenuu OyneBoii GpyHKINUN
O IEPEMEHHBIM.

13. Yro Takoe KOHCTUTYEHTA €IUHUILIbI, KOHCTUTYEHTa HYJsI?

14. Kakas ¢opmyna Ha3bIBaeTCs COBEPIICHHOW AU3BIOHKTUBHON HOpMalbHOU (opmoit
(CAH®)? Kakast ¢opmyna Ha3bIBa€TCS COBEPIICHHOW KOHBIOHKTHBHONW HOPMAJIBHON (HOPMOiA
(CKH®D)?

15. Kakue npeobpazoBanust HEOOXOUMO c1enaTh, 4To0bl popmyiry npuBecta B CAHD
(CKH®D)?

16. Kak noctpouts CAH® (CKH®), ecnu ¢yHkius 3amaHa Tabiuieid UCTUHHOCTU
(cmenctBue 2 TeopeM lllenHona)?

IIpumepnvie npaxmuueckue 3a0aHus
1. TloctpomB Tabmuilbl WUCTHHHOCTH COOTBETCTBYIOIIMX (YHKUIWN, BBIICHUTE,

HKBUBAJIEHTHBI JIU GOPMYIIBI v U O p =(X—> y)@((y _>7) - X- y) L o=Y-I>X.

2. Ykaxure Bce QUKTHBHBIC TepeMenHble pyHkmmu  f (X, y, z) = (10101010) .

3. Hoctpoiite ABOMCTBEHHYIO QYHKIHH f =(Xv YV z)-tv X-y-Z, HCHOMB3Ys MPHHIIHII
JIBOMCTBEHHOCTH

4. Iloctpoiire nBoiicTBeHHY0 G¢yHkuun f =(1000001110001100), HCHOIB3YS
OIIpEZICIICHUE.

5. C mnomomuplo 5SKBUBAJIEHTHBIX mpeoOpa3oBanuil mnocrpoite JIH®D ¢yHkuun
f (X%, %3)=(% v R v Rg) (XX v X3) -

6. IIpencraBpre B CIH® u B CKH® ¢yHKInIO, MOIB3YSICh CIEACTBUEM 2 TEOpeM
llenHona f(xg, X, X3) =(01010001).

7. C mnoMOIIpI0 AHAWIMTHYECKUX TPeoO0pa3oBaHUU  MpeACTaBbTe  (YHKIIUIO
f (X1, %, %3)=(% v X ) = X3 8 CITH® n 8 CKHO

Tema 2.2 Munumu3aius OyneBbIX (yHKIIHA.
IIpumepnvie meopemuueckue 60npochl
1. Kak onpenenserca cnoxunocts [JHD? Kakyro IH® Ha3pIBatOT MUHUMAIBHON?
2. YUto takoe uMIUIMKaHTa Gopmyiabsl ¢@? B kakom ciydae uMITUKaHTa (HOPMYIIBI @
Ha3bIBAETCS IPOCTOM?
3. Kakas JIH® Ha3biBaercs cokpameHHo? Kak mnoctpouts cokpamieHnyro JIH®
metoaoM KsaitHa?
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4. Kakas JIH® nazbpiBaetcs TynukoBoi? Kak momyuuts tynukossle JJH® no marpune
KBaitna?

5. Kak ctpourcs xapra Kapuo mist 3-mectHbpix u 4-mecTHbIX ¢(yHkumid? Ilo xakomy
MpaBUIly BbLAEISAIOTCS mpsMoyroiabHuku Kapno? Kak coctaBUTh NpOCTYI0 HMIUIMKAHTY IO
npsmoyroiibHUKy KapHo? Kak npumensercs kapra KapHo 118 MUHMMM3AlMU YaCTHUYHOMN
OyneBoi HyHKIIMH?

6. Kak c¢ nomompro biueitka — Ilopenkoro mnonyunts cokpamieHnyro JIH® wu3
npousBoabHoi JTHD?

7. TlepedopmynupyiiTe Bce H3BECTHBIE BaM aJropuTMbl MuHuMu3anumu JIH®D ans
MuHuMu3zaunn KHO.

Ilpumepnvie npakmuyeckue 3a0anusl

1. Haiinure munumansnyo JJH® ¢ momoursio merona Ksaitna u kapt KapHo ans
¢byukmu f= (01010111).

2. C nmomomipto kapT Kapno noctpoitte MJIH® aiis yactTiuHo onpeaeneHHON QyHKIUN
f=(01--01-1) (mpovepku COOTBETCTBYIOT HEOMPEACICHHBIM 3HAUCHHSIM)

Tema 2.3. IlonHoTa cuctem OyneBbIX (HYHKIUH.

IIpumepnvie meopemuueckue 80npocwl

1. Kak cpaBHuBaroTcsi HaOOpBI apryMeHTOB OyineBoi ¢pyHkuuu? Kakas OyneBa GpyHKuus
Ha3bIBACTCSI MOHOTOHHOM?

2. ChopmynupyiiTe MyHKTHl aJrOpuTMa IJisi IMOCTPOEHUs moimHoMa JKerajakuHa u3
TeopeMsl JKerankuna. B kakom ciaydae nonunom JKerankuHa sBIsieTCs TUHEHHBIM?

3. Kak moctpouts noauHoM JKerankuHa METOJIOM HEONPEEIeHHbIX KO3 (hUIneHToB?
Kak noctpounts noanaoM JKerankuHa, HCTIONb3ys TpeyroiabHukK [lackamns?

4. Kakas OyneBa ¢yHKuMsA Ha3biBaeTcs JuHeHHOH? Kak mnpoBeputh JIMHEHHOCTH
(GYHKIIMM METO/I0M HEOIpeIeIeHHbIX K03(pPUIIMEeHTOB, HE cTpos mosmHOM KerankuHa?

5. UTo Ha3bIBaeTCsl 3aMbIKaHHMEM HEKOTOPOTO MHOXecTBa OyineBbIXx (yHkiuii? Kakxoe
MHO’K€CTBO OyJIeBbIX (DYHKIIMN Ha3bIBAa€TCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTh MHOXeCTBa OyJeBBIX (DYHKIMA, COXPAaHSIOMUX HYIb.
JlokaxuTe 3aMKHYTOCTh MHOXECTBa OYJEBBIX (DYHKIMH, cOXpaHsOmUX eIuHuIy. [lokaxxute
3aMKHYTOCTh MHO’KECTBA MOHOTOHHBIX OyNeBbIX (PyHKIMHA. [lOKaXHTe 3aMKHYTOCTh MHOXECTBa
CaMOJIBOMCTBEHHBIX OyneBbIX (yHKIMHA. JloKakuTe 3aMKHYTOCTb MHOMKECTBA JIMHEWHBIX
OyneBbIX (YHKIHH.

7. JoxaxuTe TeopeMy O cBoMcTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIX (yHKITHI Ha3bpIBaeTCs noiHoW? Kakas moiHas cucrema
OyneBbIX (YHKIIMN Ha3bIBaeTCs 0a3ucom?

9. Chopmymupyiite TeopeMy [TocTa 0 IOTHOTE CUCTEMBI OYIIEBBIX (PYHKITHIA.

10. lokaxute TeopeMy O TOM, YTO KaKIbIH (PYHKIIMOHATBHO-TIONHBINA Oa31C COAEPKUT
He OoJiee yeThlpeXx OyneBbIX (QYHKIIMH.

Ilpumepnvie npakmuueckue 3a0aHUs.

11. TIpoBepsbTe, sBIsIETCS U QYHKIHS f (X, %9) = (% D Xp) & (¥ ~ Xp) MOHOTOHHOI

12. C momomipo MeTo/ma HEeOonpeaesieHHBIX KOA(P(OUIIMEHTOB BBISICHUTE, SBISICTCS JIA
TuHeHHON QyHKIUS f (%, %) = (1002)

13. C noMoIpio SKBUBAJIEHTHBIX MPE0Opa3oBaHU MOCTPOTe MOIMHOM JKerankuHa u

BBIACHMTE, ABJIACTCA U QyHKIUA f(X,y)=X —> y®X-y IMHEHHOM.

14. Beisacuure, nmonHa au cuctema QyHKIMA {x-y, Xvy, XDy, X-yDy- 2D - X}
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15. ITpoBepsTe, SIBJIETCS M cucrema byHKIMl 6azucom
{xeydz, x-y®z-x®z-y, 0, 1}.

Tema 2.4. Ilpunoxenus OyneBbIX (YHKIMA K TEOPHUH PEICHHO-KOHTAKTHBIX CXEM

[Tpunoxxkenus 0yneBbIX GYHKIHMM K TEOPUH CXeM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocsol

1. Yro Ha3pIBaeTCs NEpEKIOYaTeNbHON (peneiiHo-koHTakTHOH) cxeMoil (PKC)?

2. Kakme nBa Buga koHtakTtoB paznuuaror B PKC? Kakue OyneBbl (QyHKIUU
COOTBETCTBYIOT 3TUM KOHTAKTam?

3. B xakom cirydae OyneBa ¢pyHKIMs Ha3zbiBaeTcs GpyHKIMer nmpoBoaumoct PKC?

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIMS U AU3BIOHKIUA?

5. Kakune PKC HaspiBatoTcs paBHOCWIbHBIMU? Kak Beruncnsiercs cioxxkHocte PKC?
O06ocHyliTe 5KBUBaJIEHTHOCTh MHOXKECTB Bcex OynieBbIx ¢pyHkuuit P, u Bcex PKC.

6. Onuiure ocHOBHBIE 3aaaun Teopur PKC 1 alroputMsl ux penieHusl.

7. Uro wHa3pBalOT (YHKIMOHAIBHBIM 3jeMeHTOM? Kak ompenmensercs cxema wu3
(GyHKIIMOHAIBHBIX 351eMeHTOB (CDI)?

8. B xakom cirygae OyneBa GyHKIMS Ha3biBaeTcs GyHKIMeH mpoBogumoctu CDD? Kak
BbIUKCISIETCS CI0KHOCTh CDD?

9. O0ocHyiiTe FKBUBAIIEHTHOCTh MHOXKECTB Bcex OyieBbIX pyHkuit P, u Bcex CDD.

10. Onummre ocHOBHBIE 331a4i Teopur CDD 1 alIropUTMbI UX PELICHUS.

Ipumepnsie npakmuyeckue 3a0anusl
1. Haiiaure GyHKINIO TPOBOJUMOCTH PEIEHHO-KOHTAKTHBIX CXEMbI. Y IPOCTUTE CXEMY:

X—T
yﬂ‘
{x—z—y
X
V—1z

2. TloctpoliTe peneHO-KOHTAaKTHYIO CXeMy I10 JaHHOH (YHKIHHA TPOBOJAMMOCTH
(X-yvZVvX)-(xvy)-

3. IlocTpoiite GyHKINU TPOBOAUMOCTHU JIJISI CXEMBbI

X1°—>
X 2’%‘
Xg—~ [

4. TloctpoiiTe cxemy u3 (GYHKIUOHAIBHBIX JJIEMEHTOBIO JIaHHOW (YHKIHMH
MPOBOANMOCTH (x-yvivi)-(XVy)-

Cemectp 4
Pazoen 1. Mamemamuueckas nocuxa
Tewma 1.1. Anre6pa Bricka3piBaHui. Jlornueckue cieacTBus.
Ilpumepnvie meopemuueckue 60npocul

1. Yto Takoe BEICKa3bIBaHME?

2. Kak cocTaBUTh OTpHIIaHUE JAHHOTO BBICKA3bIBAHUS?

3. Kak cocraBuTh BbICKa3blBaHUE, SBISIONICECS AUIBIOHKUIMEH JABYX JaHHBIX
BbICKa3bIBaHUN? B KkakoMm cilydae JU3BIOHKIUS JABYX JAHHBIX BBICKA3bIBAaHUHN SIBISIETCS
WCTUHHBIM BBICKa3bIBaHUEM?
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4. Kak cocTaBUTh BBICKAa3bIBaHUE, SBIISIIONICECS KOHBIOHKIIMEH JBYX JAaHHBIX
BbICKa3bIBaHUN? B KakoMm ciydae KOHBIOHKIHMSA JBYX JaHHBIX BBICKAa3bIBAaHUHN SIBISETCS
WCTUHHBIM BBICKa3bIBAaHUEM?

5. Kak cocraBuTh BBICKa3blBaHHE, SBIAIOIIECECS WMIUIMKALMEHd JIBYX JIaHHBIX
BbICKa3pIBaHUI? B KakoM ciyyae MMIUIMKAaUMs JBYX JAaHHBIX BBICKA3bIBAHUM SIBISETCS
VCTUHHBIM BBICKa3bIBaHUEM?

6. Kak cocTaBUTh BBICKA3bIBAaHUE, SIBIISAIOIICECS SKBUBAJICHTHOCTBIO JBYX JIAHHBIX
BbICKa3bIBaHUN? B KakoMm cilyyae 3KBHBAJICHTHOCTb JBYX JaHHBIX BBICKA3bIBAHUU SIBISIETCS
WMCTUHHBIM BBICKa3bIBaHUEM?

7. Yro Takoe hopMann3aiis BEICKa3bIBAHUS?

8. JlaliTe MHIYKTHBHOE oOIlpeneneHue ¢GopMynbl anreOpsl BbIcKa3biBaHUU. YTO
HA3bIBAIOT UHTEpIIpeTanuent GopMybl?

9. Kakue Qopmynbl Ha3bIBAIOTCS COBMECTUMBIMHU MO UCTHHHOCTH? Kakue ¢opmymsl
Ha3bIBAKOTCSI COBMECTUMBIMU 10 JIOKHOCTH?

10. B kakom ciydae ¢opmyna C(X1,X2,...,.Xm) Ha3bIBacTCs JIOTHUECKHM CIICACTBHEM
dopmyn  P1(X1,X2,....Xm),  P2(X1,X2,sXm)yees Pn(X1,X2,...,Xm)? Kak 3ammcath Jormyeckoe
cieacTBre GopMyIT B BUJE KIIAy3bl?

11. KakoB anroput™M MeToJa PEAYKIHH JUIS TPOBEpKH (GOpMYys Ha JIOTHYECKOE
ciencrBue?

12. Kak ¢ momompto MeTona KBaiiHa MOKHO YCKOPHTH 00X0]] CEMaHTHYECKOTO JIepeBa
pu NpoBepke (GopMyI Ha JTOTHYECKOe CIIeJICTBUE?

13. ChopmynupyiiTe alropuT™M HAXOXKJIECHUS BCEBO3MOXKHBIX CIEICTBUH MO 3aJaHHBIM
MOCBUIKaM.

14. ChopmynupyiTe anropuT™M HaXOKICHHS MOCHIIOK /ISl TaHHOTO 3aKITFOYCHHUS.

15. Kakoe BBICKa3pIBAHHE MAaTEMAaTHUUYECKOM TeopeMbl X —Y  Ha3bIBaeTCs
JIOCTaTOYHBIM, KaKo€ He0OX0TUMbIM?

16. Kak nmns Tteopembl X —Y MOCTPOUTH 0OpaTHOE, MPOTHBOIOIOKHOE U 0OpaTHOE
MPOTUBOIOJIOKHOMY  BbICKa3biBaHUs1? Kakue M3 HUX BEpHBbI, €CIU BepHa MpsMas Teopema?
Kakue n3 HUX MOTYT OKa3aThbCsl HEBEPHBIMHU JIaXKe B CIIy4ae BEPHOCTH MPSAMON TEOPEMBbI?

17. Yem oTnuuaroTcs 1€TyKTUBHBIC JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

18. Kak crpowtcs NeTyKTHBHOE JOKa3aTeNbCTBO YTBEpXKACHWH Buaa X —Y ? Kak
CTPOUTCS JIeyKTUBHOE J0KA3aTeNIbCTBO YTBEPKIACHUH BIaa X «>Y ?

19. Kak mpoucxoAuT H0Ka3aTeIbCTBO METOAOM KoHTpamozummu? Kak mpoucxomut
JIOKa3aTelIbcTBO METOJOM OT MpoTuBHOro? Kak MNpOMCXOAUT [0Ka3aTelIbCTBO METOJIOM
npuBeneHus K abcypay? s gyero mpu 10Ka3aTeabCTBE MOKHO HUCIIOIb30BaTh KOHTPIIPUMEPHI?

20. B xakoM ciydae IS JIOKA3aTelbCTBA MPUMEHSCTCS METOJT MaTeMaTHYeCKOM
MHAYKIMK? B KakoMm ciydae s 10Ka3aTeabCTBa MPUMEHSIETCSl METO/I CTPYKTYPHOW HHAYKIIUN?

21. Jlokaxxute TeopeMy IeAyKIIUH B anreOpe BHICKa3bIBAHUH.

22. B yem cocTOMT mNpHHOWN pe3oironuid? Kak coCTaBUTh pPE30NBBEHTY IBYX
IU3BIOHKTOB?

23. Onumure anroputM Merona pesoironuid. [louemy meroxa pesomouuit B o0rieM
citydae siBIsieTcst mony>(hPeKTUBHBIM?

24. Kak COCTaBJISIOTCS PE30JbBEHTHI IPH HCIOIH30BAHUM METOAA HACHIIICHUS
ypoBHEN? B 4eM COCTOUT cTpaTerusi BbIYEPKUBAHUS ?

25. B yeM 0COOEHHOCTh METO/1a JIOK-PE30JIIOIHI?
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26. Kakoil NM3BIOHKT Ha3bIBaeTCs XOPHOBCKUM? Kakoil XOPHOBCKHH JHM3BIOHKT
Ha3bIBACTCSl YHUTAPHBIM IMO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOYHBIM?

27. Kak 3¢ (heKTHBHO UCMOIB30BATh METO]I PE30IIOLUHN /ISl XOPHOBCKUX TU3BIOHKTOB?

IIpumepnvie npakmuueckue 3a0anus

1. Tlomp3ysch TaOMMIAMU WMCTHHHOCTH, BBIICHHUTE, CIPABEUIMBO JH JIOTHYECKOE
cieacrteue (A&B)—-C,A—-B=A—>C.

2.Meronom KBaiiHa  BBIICHHUTE, CIpPaBEIMBO JM  JIOTHYECKOE  CIIC/ICTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B->C.

3. MeToZ10M OT IPOTHBHOTO BBISICHUTE CIIPABEIUINBO JIU JIOTHYECKOE CIIC/ICTBUE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C

4. Haiinute BCe CIENCTBHUS U3 JIAHHBIX MOCBUIOK M BBIPA3UTE MX B COJEPIKATEIHHOMN
dopme: «Ecnu nenoe umcno ngenurcs Ha 2 ¥ Ha 5, To oHO Aenutca Ha 10», «llemoe yucno
JICIIUTCS Ha 2 Y HE JACJIUTCS Ha S».

5. MeTosioM pesodtionmii jokaxute PvQvR,PvR,QvR=R.

6. [IpoBepbTe CripaBeAIMBOCTH CIEAYIOMIETO PacCyKIACHUS «S1 oWy B KHHO Ha HOBYIO
KMHOKOMEJIMIO MJIM Ha 3aHATHUS 110 MaTeMaTU4ecKou Jioruke. Eciau s moiay B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO s OT BCEU QyLIM MOCMEIOCh. Eciin s molay Ha 3aHATHA 110 MAaTeMaTUYeCKOn
JIOTUKE, TO WCIBITAl0 OOJBIIOE YAOBOJIBCTBUE OT CIEJOBAHHUS IO MYTSIM JIOTHYECKHX
paccyxnenuid. CrienoBaTenbHO, WIM S OT BCEW AYIIM MOCMEIOCH, HIIM HCIBITal0 OOJbIIOE
YZI0BOJIBCTBUE OT CJIEI0BAHUS 10 MYTAM JIOTHYECKUX PACCYXKACHUI.

Tema 1.2. Anrebpa npenukaron

IIpumepnvie meopemuueckue 60npocsi

1. Uto Takoe npeaukar?

2. UTo Ha3BIBaIOT MHOKECTBOM UCTUHHOCTH MpeauKara?

3. Kakue norudeckue onepanny onpeaesieHsl Uil IpeauKaToB?

4.Kakne npeaukaTsl MOJYYarOTCSl B PE3YJbTAaTe BBIIOJHEHUS JIOTMYECKUX ONepanuil
HaJ| IpeauKaTamu?

5. Uro mosydaercss B pe3y/ibTaTe BBINOIHEHMS ONEPALMU CBS3bIBAHUS IEPEMEHHOU
KBaHTOPOM OOIIHOCTH

6. Uto mosydaercss B pe3yibTaTe BBHINOJIHEHMS OMNEpallMy CBS3bIBAHUS MEPEMEHHOU
KBaHTOPOM CYIIECTBOBAHHUS?

7. B kakoMm ciy4ae popmysa Ha3bIBaeTCsa 3aMKHYTON? OTKpbITON?

8. Kak nmpoucxoaut uHtepnperanust GopmyI1 JOTUKH ITPETUKATOB?

9. Kakume mnpegukaTsl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XKIEeCTBEHHO
70kHbIMH? BeinomHumMeiMu? OnpoBepKUMbIMU?

10. IlepeurcnuTe TUMOBBIE KOHCTPYKIIMHU, UCIIONB3YIOIIUECS MTPH (hopMaIH3alnu.

11. B dem 3aximrodaeTcss MeTOJ KOHKPETHU3AIlMU ISl JOKA3aTelbCTBA TaBTOJIOTHM
anredpsl MpeAuKaToB?

12. Ha xakue Joruyeckue oOIepanuyd 3aMEeHSIOTCS KBAHTOP OOUIHOCTH U KBAHTOP
CYIIECTBOBAHMS MPU MCIOIb30BAaHUHM KOHKPETU3AIMH JJIsl I0KA3aTeIbCTBA TaBTOJIOTUHN aareopbl
MPEeANKATOB?

13. 3anumuTe OCHOBHBIE TaBTOJOTHUHU aNTeOphl MPEANKATOB: MIEPEHOC KBAHTOPOB Yepes
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.
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14. Kakas ¢opmyna Ha3zbIBaeTcsl MpUBEACHHON (hopmoii? Kak mpuBeCTH MpeaIuKaTHYIO
dopmyiy B mpuBeneHHYI0 hopmy?

15. Kakas ¢opmyrna Ha3pIBaeTCs MpeaBapeHHON HOpMaiIbHOH (popmoii? Kak mpusectn
HpeIUKaTHYIO (GOpPMYIly B IIPEIBAPEHHYI0 HOPMaJIbHYIO (hopmy?

16. Kakas ¢Qopmyna Ha3bIBaeTCs CKOJIEMOBCKOW cTaHmapTHOW ¢opmoi? KakoBbl
IPaBUJIa UCKIFOUYEHUS] KBAHTOPOB JUISI ITOJIyYEHHsI CKOJIEMOBCKOM CTaHAApTHOHN (opMbI?

17. Yro takoe ynudukanus?

18. Yo Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JBYX AU3BIOHKTOB?

19. KakoB anropuT™ MeTo/1a pe30Iouid i PeIuKaTHBIX Gopmyin?

Ilpumepnvie npakmuueckue 3a0anus
1. ITyctb P(X)= «X — mpoctoe umcion, E(X)= «X — yetHoe uncion, D(X,y)= «y menutcs
Ha X». UnTepnperupyiite popmyny VX(E(x) A Vy(D(x,y) — E(Y)))
2. Ompenenure TOXIECTBEHHO-UCTHUHHA, TOXKJIECTBEHHO-JIO)KHA WJIM  BBIMOJIHUMA
(ompoBepxkuma) popmyrna VxXA(F;(x,Y), fo(fi(x,y))) B uHTEpIpeTauuu M = (—o,0), A(X,y)="x=Yy",

f(2)="22", fi(xy) ="x+y"

3. Jloka3aTh TaBTOJOTMIO JBYMs CHOCOOAMH METOJOM KOHKpETH3aliu (3aMCHUB
KBAaHTOPHI HA JIOTHYECKHE OINEPALMK) U IO ONPEACICHUI0 KBAHTOPOB U JIOTHUECKUX OINepaIuit
—(3IXP(x)) = Vx—P(x)

4. MeToaoM pe30NIIONHKA  BBISICHUTH OymeT ym  JaHHas (opmyrna JOTHYECKUM
CJICJICTBHEM VX(P(X) = (Q(X) AR(X))),3x(P(X) AS(X)) = IxX(S(X) AR(X)),

5. Iloka3ark ¢ MOMOMIBIO METOJIa PE3OIIOIMI CIIPaBEIITMBOCTD CIEAYIONINX CYKICHUN
«HekoTopble pPyKOBOIAUTENN C yBKEHHWEM OTHOCATCA KO BCeM Mporpammuctam. Hu oauH
PYKOBOAMTENb HE yBaxkaeT O0e37enbHUKoB. ClieJoBaTeIbHO, HU OJUH MPOTPAMMUCT HE SBIISETCS
0e31eTbHUKOM.

Tema 1.3. ®opmanbHbIe TEOPUH

Ipumepnvie meopemuueckue 60npocsl

1. Yto Takoe akcuoma? [IpaBuiio BeiBo1a?

2. Yro Ha3zpIiBaeTcs BbIBOIOM Gopmyisl? Uto Takoe runore3a? [lar BeiBoga?

3. Uro Ha3bIBaeTCs N0Ka3aTeabCTBOM Gopmyisi? UTo Takoe Teopema Teopuu?

4. Chopmynupyiite 001I1e MpaBuiia MOCTPOEHUS JEAYKTUBHBIX TEOPHIl.

5. B uem oTiinumne popMambHBIX aKCHOMAaTHYECKUX TEOpHid OT monydopManbHbix? Uem
OTIIMYAIOTCSI TEOPUU €CTECTBEHHOTO BBIBOJIA OT aKCHOMATHUECKUX TEOPHid?

6. Ompenenute MpoOIeMbl ACTYKTUBHBIX TEOpUN (HEPOTUBOPEUHUBOCTH, IOIHOTA,
HE3aBHCUMOCTH CHCTEMBI aKCHOM, Pa3pPEIIUMOCTh ).

7. [Haiite omnpeneneHre (GopMaTbHONH aKCHOMAaTHYECKOW TEOPUU HCUYHUCIICHHUE
BBICKa3bIBAaHU I

8. ChopmynupyiiTe TeopeMy ASTYKIIHH.

9. Jlokaxkute TeopeMy O HEMNPOTHBOPEYHMBOCTH MCUNCIICHUS BBICKA3bIBAHHIA.

10. Jlokaxxute TeopeMy O OTHOTE B IIMPOKOM CMBICIIC UCUHUCIICHHS BBICKA3bIBAHHIA.

11. JlokaxuTe TeopeMy O pa3pelImMOCTH UCUUCICHHSI BBICKa3bIBAHUN.

12. Jlokaxxute TeOpeMy O HE3aBHCHUMOCTH CHCTEMBI aKCHOM (DOpPMAaTU30BaHHOTO
WCYHCIICHUS BBICKA3bIBAaHHM.
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13. [aiite ompeneneHHe WCYUCICHHS BBICKA3bIBAHUS KAaK TEOPHH ECTECTBEHHOTO
BBIBO/JIA.
14. Tlepeuncnute MpaBuiIa BEIBOJIA, HCIIOIB3YyEMbIE B TECOPHH €CTECTBEHHOTO BBIBOJIA.
IIpumepnvie npakmuyeckue 3a0anus
1. Ykaxwute Hemocraromyo dopmyny W, Takyr, 9ToOBl TPEThs M3 NaHHBIX (HOPMYI
nojgydasach M3 HEepBOM M BTOpO  mo  mpaBwiay — BeiBoma  ModusPonens:

F>(H->F),(F>(H>F)>(F>(Go>(H-F))w-

2. BBIHCHI/ITG, ABJIACTC JIM JaHHAas 1I10CICI0BAaTCIbHOCTh BIBOAOM U3 aKCHOM.
O6ocHyiiTe BHIBOI;

1) G>(F—>G),

2) (6> (F>G))—>(G—>(G—>(F—>06))),

3) G- (G—>(F—>G)).

3. Hokaxute Teopemy hopMaTr30BaHHOTO UCYUCICHUS BhICKa3bIBaHU F — F .

4, BBI}ICHI/ITC, ABJIACTCA JIM AaHHAaA IOCJICA0BAaTCIIbHOCTh BBIBOAOM M3 T'MIIOTEC3. Ecau Ja,
TO YKAXXUTC I'MIIOTE3bI, Ialr' BBIBOJAA U BBIBEACHHYIO (1)OpMy'J'Iy1

1) G>H,

2) G,

3) H,

4) H—>(F—>H),

5 F—>H.

5. JlokaxuTe METOJIOM €CTECTBEHHOT'O BbIBOJIa A —B = _|( A B).

6. JIoKa)KuTe BBIBOJUMOCTh B HATYPAJIbHOM MCUUCICHUH —> (A& B) o ( B& A).

Pazoen 2. Ocnoswvt meopuu epaghos
Tewma 2.1. OcHoBHBIE TOHATHS Teopuu Tpados. Onepanuu ¢ rpadamu.
Ipumepnvie meopemuueckue 60npocwl

1. Kakoit maremarnueckuii 00beKT HazbiBaeTcs rpadom? Uto Takoe BepinmHa rpada,
pebpo rpada? Kak onpenenuts nopsiiok rpada?

2. Kakue BepummHbl rpada HasbiBatoTcs cMekHbIMU? Kakne pebpa rpada HazbiBaroTCs
CMeXHBIMU? B KakoM ciydae roBoOpAT, 4TO Mapa BEPLIMH KOMHIUJEHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3bIBaIOTCS MHIMACHTHBIMU JJAaHHOM BepIInHE?

3. Uro takoe myth (MapmpyT) B rpade? Kak paccuurtars ero mmny? Kakoil myTh
Ha3bIBAETCS 1EMbIO, TPOCTOM 1enbio? Kakoil myTh HAa3bIBAETCS LIMKIMYECKUM, [IMKIIOM, TPOCTHIM
nukioM? Urto Takoe meTiis?

4. Kaxoii rpad HaszbiBaeTcs myabTurpadom? Kaxoii rpad HassiBaercs ncesaorpagom?

5. Kakoii rpad HazbiBaetcs nonusiM? Kak mpunsaTo 0003Havats nojHsie rpador? Kakoi
rpa¢ Ha3bIBaeTcs ABYI0JIbHBIM? Kak 0003Ha4Yat0TCs MOJIHbBIE IBY10JbHBIE TpadbI?

6. B xakom cirydae napa rpadoB Ha3bIBaeTCs H30MOPQHBIMU IPYT APYTy?

7. Kak mocTpouTh MaTpHily CMEKHOCTH rpada, MaTpHIly MHIHIEHTHOCTH, CTPYKTYPY
cmexnoct? Kak 3agate rpad cnimckom pedep?

8. Uro Takoe opueHTHpOBaHHbIe rpadsl (oprpadsr)? Kak ompenenstorcss myTh u
norynyTh B oprpade? Uro Takoe KoHTYp oprpada?

9. Kakue 0cOGEHHOCTM BO3HHUKAIOT NPHU TOCTPOCHUH MATpPULl CMEXHOCTH U
UHIUJACHTHOCTH It oprpados?
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10. Kak BBIYMCIUTH CTeNeHb BepIIMHbI Tpada? Kak MOCTpOUTH BEKTOp CTENeHeH
rpada? Kakoii rpad Ha3pIBaeTcs peryssipHbIM?

11. ChopmynupyiiTe U JOKQXKHUTE JIEMMY O PYKOTIOKATHUSAX.

12. Kak BBUMCIUTH MOJYCTENCHb 3axojaa s BepmuHbl oprpada? I[lomycreneHn
ucxoxma?

13. Kaxkoii rpad HazpiBaeTcs yacthio rpada G? B kakoM cirydae yacTh rpada Ha3bIBarOT
noarpagom?

14. B xakom cimydae rpad HaszwiBaeTcCsi CBS3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTH
rpaga? Uro takoe kinka B rpade? B kakom ciydae KIMKa Ha3bIBaCTCSI MAaKCUMAIbHON?

15. Tlepeuucnure omeparyu, KOTOPbIE MOXHO BBHITIONHATH Haj rpadamu. Jlaiite ux
olpezeseHue

Ipumepnsie npakmuyeckue 3a0anusl

1. 3amate kaxablid rpad pasHBIMU COCOOAMH: aHAIMTUYECKH, MATPHUIICH CMEKHOCTH,

CTPYKTYpPOH CMEXHOCTHU, CIIIUCKOM IyT (pedep), MaTpHIlel HHIUICHTHOCTH

Q.

2. llpeacraBpTe B TEOMETPUYECKON M MarpuuHoil (opmax rpadsl G=G UG,,
G=GNGy, G=G®G,, G=G+Gy, G=G;xG,, G=G|[G,], G=G,[G]
2 3 4

Gl GZ

Tema 2.2. Iuxnsl. [Tnanapaocts. Packpacka rpada. lepesbs. OcToB rpada. CBsI3HOCTb.
IIpumepnvie meopemuyeckue 0npPoCchl

1. Uro Ha3bIBalOT paccTOSIHMEM MeXy BepuirMHaMu rpaga? Kak mocTpouts MaTpuily
paccrosiuuii rpada?

2. Yto Takoe 3KCUEHTPUCUTET BepHIMHBI rpada? Kak BeMUCIUTD paguyc U IUaMETp
rpada? Urto Takoe neHTp rpada?

3. Kakoii rpa¢ HazeiBaroT nepeBom? Kak m3zoOpaxkaeTcst 1epeBo MpH MIIOCKOHW yKiTaake?
Yro Takoe nec?

4. Kakyio yacte rpada Ha3bIBalOT €ro ocToBoM? Kak BBIMHCIUTH HUKIOMAaTHYECKOE
yucio rpada? KakoB cMbICT 3TOM BeTUYUHBI?

5. ChopmynupyiiTe anroputM 00xo/1a BepIInH rpada moucKoM B IIyOuHY.

6. ChopmynupyiiTe anroputM 00xo/1a BepIInH Ipada MOUCKOM B LIUPUHY.

7. Kakoit rpad HazpiBaeTcs pebGepHO-B3BelmeHHBIM? Kak moCTpouTh MaTpHIly BECOB
pebepHO-B3BelIeHHOT0 rpada? Kak BEIYMCIUTH BEC MaplipyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmynupyiite anroput™m Kpackana morcka ocToBa HaMMEHBIIIETO Beca B pebepHO-
B3BEIICHHOM Trpade.

9. Chopmynupyiite anroput™m [Ipuma morcka ocTOBa HaUMEHBIIETO Beca B pedepHO-
B3BEIICHHOM rpade.

10. Kakoe n3o6paxenue rpada Ha3pIBaeTCsS FTeOMETPUUECKOM peamu3areii?
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11. Jokaxute TeopeMmy O pealu3aluu Jro0oro rpada B TPEeXMEPHOM EBKIHIOBOM

IIPOCTPAHCTBE.
12. Kakue rpadsr Ha3piBatoTcsl TuiaHapHbIMHA? UTO Ha3bIBAaeTCS T'PAaHBIO IJIAHAPHOTO

rpada? Kakue rpaHu Ha3bIBarOTCS BHYTPCHHUMH, Kakas BHemHel? Kak BBIUHMCIUTH 3HIEPOBO
YHCIIO MJIaHapHOTO rpada?

13. Jlokaxxute TeopemMy 00 MIEPOBOM XapaKTEPUCTHKE IJIaHAPHOTO rpada.

14. JToxaxxute HeruiaHapHOCTh TpadoB Ks, Ks 3.

15. Copmynupyiite KpUTEpHii IUIOCKOW peann3yeMocTH rpada.

16. Kak Beruuciuth yucio mianapaoct rpada? TommuHy rpada?

17. Yro Ttakoe BepmuHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHOI? Kakoii rpad Ha3eiBaeTcst K-packparmBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B ueM cocTOUT aaroput™ mocieoBaTeIbHOrO pacKpalIuBaHusl.

18. Uto takoe xpomaTtuieckoe yucio rpada. JJokaxkure HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouTts pedepHbIii rpad ganHoro rpada?

Ipumepnvie npaxmuueckue 3a0anus

1. Haiitu MaTpuIily pacCTOSHHA, IUAMETp, PaauycC, LEHTpaJbHbIe M TepudepuiiHbe

BEpIINHEI rpada
1 )

2 4 6
2. HOCTpOI/ITB OCTOBbBI HAMMCHLBIICTO BECa, IOJIB3YACH AJII'OpUTMaMU KpaCKana n

ITpuma.

—

3) (2 2)
®3)

BN

2 4@ 6

3. SBnsrorcs nu maHHble Tpadbl TUaHapHBIMU? OnpefenuTe TONIMHY U YHCIIO0
miaHapHoctu rpadoB. s muiaHapHbIX TpadoB MOCTPOHTE IIIOCKYIO TI'€OMETPUYECKYIO

peaH3aluio, ONPeeIUTe YUCIO TPAHEH.

5 6
4. TlpuMeHUB aJITOPUTM TOCIIEIOBATEIHFHOTO PACKpAIINBAHUS, TTOCTPOUTH PACKPaACKY

BEpIINH Ui Tpada
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5. HaiiTn XxpoMaTuieckoe 4ucio.

Tema 2.3. AnroputMmsl penieHus 3a1a4d Ha rpagax.
IIpumepnvie meopemuueckue 60npocsol

1. B kakom cinydyae rpad HaszpiBaercs diiepoBbiM? Kakoil rpad HasbiBaeTCs
MOJTY3UJIEPOBBIM?

2. JlokaxuTe KpuTepud »iiepoBocTH rpada. KakoB KpuTepwii MOIy3iIepoBOCTH
rpada?

3. ChopmynupyiiTe aaropuT™ MOCTPOCHHS SHJIepOBa IUKIIA B Tpade.

4. B xakom ciydae oprpad HaseiBaercs sinepoBbiM? Chopmynupyiite Kputepuii
silIepoBOCTH 11715t oprpada.

5. Kakoii rpad HazpiBaeTcs TraMWIBTOHOBBIM, MOJyraMuibTOHOBBIM?  Kakue
JIOCTATOYHBIE YCIIOBUS CYIIECTBOBAHMS TaMIJIBTOHOBBIX IIMKJIOB B rpade Bam uzBecTHbI?

6. B ueM coctout 3anaua kommuBosikepa. Chopmynupyiite anroputm Jjisi €e perieHus..
Kak moBemer cebOs 3TOT ainroputMm eciu perieHue orcyrctByer? Kak mpeoOpazoBarh 3TOT
QITOPUTM JJIsl HAXO0XK/IEHUS! TaMUJIbTOHOBA IMKJIa HAauOOJbIIero Beca?

7. Chopmynupyiite TeopemMy 0 K-0ii cTereHr MaTpHIlbl CMEKHOCTH rpada.

8. Kak moctpouts Matpuily uTepanuii U MaTpuily cBs3HOCcTH rpada? Kak crpourtcs
MaTpHIla JOCTHKUMOCTH oprpada?

9. Kakue THITBI CBS3HOCTHU BBIICISIOT 115t oprpados? B uem ux omimyne?

10. Yro Takoe 6a3a oprpada? Uto Ha3pIBAIOT CUJIILHO CBSA3HOW KOMIIOHEHTOU oprpada?
Kak mocTpouth MaTpuily CUIbHBIX KOMIIOHEHT?

11. Chopmynupyiite maru anroputma dopna-bennmana HaxoXXaeHUs KpaTyalimmx
MapuipyToB B rpage. Kak nosezer ce0st 3TOT anroputm B oprpade, cojepraieM KOHTyp?

12. Kakoii rpad Ha3piBaroT ceTbi0? UTO Takoe NCTOYHHUK U CTOK CETH?

13. ChopmynupyiiTe marn aaroputMa OnpeaeieHUs YpoBHEH BepmuH cetu. J{s gero
MIPOBOJIUTCS TOMOJIOTHYECKasi COPTUPOBKA BepIIuH rpada?

14. Kakas ceTh Ha3bIBaeTCsa TpaHCTIOpTHOU? UTO Takoe pa3pe3 TpaHCIOPTHOM ceTr?

15. Yro Takoe MOTOK B TPAHCIIOPTHOU ceTn?

16. B kakoM cny4ae jayra TpaHCHOPTHOM ceTH Ha3blBaeTcsl HacblleHHOH? Kakoit
MapuIpyT B TPAHCIIOPTHOW CETHU HA3bIBAETCS] HACBILICHHBIM?

17. Kaxoii mOTOK B TpaHCIIOPTHOM ceTu Ha3biBaeTcs noiaHbIM? Chopmynupyiite remMmy
u TeopeMy Dopaa-dankepcoHa 0 MOTOKE B CETH.

18. Vxaxwure marm anroputma Popra-dankepcoHa TOCTPOCHHS MaKCUMAIBLHOTO
MOTOKA B CETH.

IIpumepnvie npaxmuueckue 3a0anus
1. ITpoBepuTsb siBIsIETCA JIU Tpad

5 6

BﬁﬂepOBLIMI/I, HOJInyIJIGpOBLIMH, TraMUJIbTOHOBBIMU, MOJYTaMUJIbTOHOBBIMU.

2. MeTonoM BeTBEH M TpaHMIl PEIIUTH 33/a4y KOMMHBOsDKepa A rpada, 3a1aHHOTO
MaTpuLed BeCOB. BEIYMCINTG TaMUIIBTOHOBBI LIMKJIBI MUHUMAJIBHOI'O U MAKCUMaJIbHOT'O BECOB.
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3. ToctpouTh MaTPUILY TOCTHKUMOCTH M MATPHUILy CUIBHBIX KOMIOHEHT. OnpeneanTsb
0a3y rpacda

2 6 9
5 !
4 8 11

4. Vicnonw3ys anroputm Popaa-bemimana, HailiuTe Bce KpaTdyaiiiie MapIIpyThl U3

BCPIIHHBI 1 a0 Ka)I([[OfI M3 OCTAJIbHBIX BCPIIWH.

Pasoen 3. Ocnosbi meopuu ancopummos

Tema 3.1. Mamuna Teropunra. Hopmanenbie anroputMbel Mapkosa.
IIpumepnvie meopemuueckue 60npochl

1. ChopmynupyliTe OCHOBHBIE TPEOOBAHUS K aJITOPUTMAM.

2. Ilepeuncnure COCTABIISIONIME MAIIMHBI THIOPHHTA.

3. Yro sBisieTcs JaHHBIMU MalinHbl ThropuHra? I'ne xpaHsarcs gaHHbIE?

4. Kak BbINIAIUT KoHUrypamus Mamunsel Teiopunra? Kakas crangapTHas HadaibHas
KoHurypanua? CrtannapTHas 3aKIIOUUTENIbHAS?

5. KakoBbl 251eMeHTapHbIe IIaru MalluHbl ThropuHra?

6. Kak BBITJISIANT KOMaHAa MaliuHbl ThropuHTa?

7. Kak MOXHO 3aJ1aBaTh CUCTEMY KOMaH 1 (IIporpammy) MaiuHbl ThropuHra?

8. JlaiiTe onpeneneHne GyHKINH, TPABUIbHO-BBIYUCINMOI 110 ThrOpHHTY.

9. Chopmymnupyiite Te3uc TrropuHTa.

10. UYro wHazpBaloT yHHMBepcanbHOW MammHOM Trlopunra? Kakue mpoGiemsl
HEO0XO0/IMMO PELINTh PU €€ MOCTPOSHUH U METOJIbI UX PEILICHHUS.
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11. B yem 3akitouaercs nmpodieMa OCTaHOBKY MamuHbl Triopunra? Jlokaxxute Teopemy
0 €€ Hepa3peIuMOCTH.

12. Kak 3anuchiBaeTcs U BBIMOTHICTCS MAPKOBCKAs MOICTAHOBKA?

13. 3anumure 00K BUI CXEMbI HOPMAJIBHOTO aJITOPUTMA.

14, Kak odopwisercs 3akiouuTeNbHas TmoacTaHoBka? Yto o0Oo3Hauaer ee
BBIIIOJIHEHUE?

15. Kak npuMeHs0TCs MOICTAaHOBKU ITPHU paboTe HOPMAILHOTO anropurma’?

16. B xakom ciy4yae HOpMaJIBHBINA aITOPUTM HE IPUMEHUM K CIIOBY?

17. Copmynupyiite runoresy A.A.Mapkoaa.

Ipumepnvie npakmuyeckue 3a0anusl

1. IMoctpoutrs MammHy ThIOpHUHTA, BBITOIHSIONIYIO CIOXEHUE JIBYX HATypabHBIX
Yrcel a U b, 3aMMCaHHBIX Ha JIEHTE, C TOMOUIBIO a ¥ b €IMHUI] COOTBETCTBEHHO.

2. [loctpouth MamuHy ThIOPUHTA, BRIMOIHSIONIYI0 KOMUPOBAaHUE CIIOBA.

3. Iloctpouts MamuHy ThIOPUHTA, BBIMOIHSIONIYI0 YMHOXKEHHE JIBYX HaTypallbHBIX
Yrcel a U b, 3aMMCaHHBIX Ha JIEHTE, C TOMOUIBIO a ¥ b €IMHUI] COOTBETCTBEHHO.

3.2. [lpumuTuBHO-peKypcuBHbIe pyHKIMU. OOI11ast TEOPHUS AITOPUTMOB.
IIpumepnvie meopemuueckue 60npocwl
. Kakas ¢pynkuus HazpiBaeTcst 3 (h)eKTUBHO BBIYMCIUMON?
. Kakne ¢pyHKIMM OTHOCSATCS K MPOCTEHITNM BBIYUCITUMBIM (DYHKIHSIM?
. 3alMIIUTE ONIEPATOP CYNEPHO3ULUN
. 3alMIIUTE ONEPATOp IPUMUTUBHON PEKYPCHH

1
2
3
4
5. Kakas ¢pyHK1Ms Ha3bIBaeTCsl MPUMUTUBHO-PEKYPCUBHOM?
6. 3anuImTe OnepaTop MUHUMHU3ALNN

7. Kakast pyHK1IMS Ha3bIBa€TCS YaCTUYHO-PEKYPCUBHOM?

8. Chopmynupyiite Tezuc Yepua.

9

. JlokaxuTe TeopemMy O BBIUUCIMMOCTH M0 ThIOPUHTY 000N YaCTUYHO-PEKYPCUBHOM

(GyHKIHIH.

10 Jlokaxkxute TeopeMy O TOM, 4TO J00ass BblUMcIMMas 1Mo ThlOpUHTY (yHKIMS
4aCTUYHO-PEKYPCUBHA.

11. Tlonstne cnoxxHocTH anroputMa. CraoxHOCTh onucaHus. CII0XXKHOCTb HMCXOAHBIX
JAaHHBIX.

12. BpemeHHass CIOXXHOCTh  alNTOpUTMa. BpeMmeHHass  CIOXKHOCTh  3a/1a4H.
[TonmmHOMMANbHBIE AITOPUTMBI U 3aJ1a4H.

13. Kitacc NP anroputmoBs u 3amad. NP-mmosmabeie u NP-Tpymabie 3apaun. Kirace E-3a1aq.

14. EMKOCTHAsI CIIOKHOCTD anroputma. Teopema 00 OIEHKE EMKOCTHOUW CIOKHOCTH
aIropuTMa.

Ilpumepnvie npakmuueckue 3a0aHUs.
1. Jloxa3aTb MPUMUTUBHYIO PEKYPCUBHOCTH (DYHKIIUN

L y)=x+y f,xy)=xy fkxy)=x
2. Jloka3aTh MPUMHUTHUBHYIO PEKYPCUBHOCTD (DYHKITHIA
b, (X, y) =>_<, b,(x,y)=xvy by(xy)=xay
3. Jlokazath MPUMHTHBHYIO PEKYPCUBHOCTD (PYHKITUI

P(x) = {X menwurtcs Ha n}, P(x) = {x memutcst HAa MU N}, P(x, %) ={ % > X, }
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CocraBurens: PemerHukoBa E.B., kaHn.TexH. Hayk, AOUCHT Kadeapbl MareMaTWKH, (U3UKH U
MaTeMaTHIECKOTO MOICTUPOBAHUS
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