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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

OIIK-1 CnocoGeH npUMEHSTh
€CTECTBCHHOHAYYHBIC U OOIIEHH)KEHEPHBIC
3HAHUS, METOJIbI MATEMATHIECKOTO
aHaJIN3a ¥ MOJICIIMPOBAHUS,
TEOPETUIECKOTO U IKCIIEPUMEHTAIHHOTO
MCCIIEIOBAHMS B TPO(ECCHOHATTLHON
JESITEITLHOCTH.

1.2 UHauKkaTopsbl JOCTHKEHUSI KOMIIEeTeH M i
Tabnuna 2 — UHauKaTopsl JOCTUKEHUS! KOMIIETEHIIUH, (OpMUPYEMBIE JUCIUILIMHON

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 MATEMaTHYECKOTO
aHalM3a U MOJICTTMPOBAHUS,
TEOPETUYECKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCIICOOBAHUSA B
npo¢ecCuoHATBHON
NESTSIIEHOCTH.

OIIK 1.1. ITpumensier
(buzmvecKue 3aKOHbI U
TTOJIOKCHHUSI
O0IIEeTEXHUIECKIX
JVCIIUATUTAH JIJIS
MOJICTTUPOBAHUS TIPUKIIATHBIX
1 UHGOPMAIIMOHHBIX
MIPOIIECCOB

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

OIIK 1.3 ITpuMeHsIeT METOIbI
TEOPHUH BEPOATHOCTH U
MaTeMaTHYEeCKOM CTaTUCTUKHU
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
MaTeMaTHKAa

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

4




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 Cnocoben
HpI/IMeHHTB
€CTECTBCHHOHAYYHBIC U
OOIICHH)KEHEPHBIC
3HAHUSL, METO/IBI
MaTeMaTHYECKOT0
aHajgu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
3KCH€pI/IM€HTaHLHOFO
HCCIIEIOBAHUS B
podeccuoHaIbHOM
EeITEILHOCTH.

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

MaTeMaTHKH, BBIJICISS rJIaBHbBIE
CMBICIIOBBIC aCIICKThI B IOKA3aTCIbCTBAX;
— MPUMEHSTh METO/IbI JIUCKPETHOM
MaTEMAaTUKHN 1A MOJCIUPOBaHUSA

NPUKIATHBIX W HWHQOPMAIMOHHBIX
IIPOLIECCOB

Baangers:

CIOCOOHOCTBIO peliaTh
npodeccroHaNBHbIC 33/1a4H, CBSI3aHHBIE C
MOACTIUPOBAHUCM MPUKIIAAHBIX 1
MH()OPMAIMOHHBIX MTPOIIECCOB, UCTIOIB3YS
OCHOBBI IMCKPETHON MaTEMaTHKH.

2 O0BbEM M TPYI0EMKOCTb JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHI.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.
Tabnuna 4 — O6beM U TPYAO0EMKOCTh AUCUHUIUIHNHBI IO BUJAM Y4eOHBIX 3aHATUN

OO01mas TPy I0eMKOCTh ¥ BHU/IbI yU€OHOH pabOThI M0 JUCIHUILINHE, Obnem Egc?{i;?f)opMaM
MIPOBOJIUMEIE B Pa3HBIX opMax 000 gg 0 300
1 OO0wmas Tpya0eMKOCTh TUCIUTUIMHBL 288
2 KonrakTHas pabora o0y4aroImxcs ¢ mpernojapareiaeM (10 BHIaM 92
y4eOHBIX 3aHATHH) (BCEro)
AynutopHas padota (Bcero): 92
B TOM YHCIIE:
JIEKIUHU 26
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 66
B HHTEPaKTUBHOU hopme
B AJICKTPOHHOH opme
3 CamocrosTensHas pabota odyuatomuxcs (Bcero) 124
4 TIpomesxyTouHast aTTecTalusi 00y4aronerocs — 72
aKk3aMeH (2 cemectp)
aK3aMeH (3 cemectp)
1 00BEM YacoB, BBIICJIICHHBII HA MPOMEXKYTOYHYIO aTTECTAIIUIO:




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

3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuma 5 - YueOHo-TeMaTHuecKHil TUIaH 0YHO-3209HOM (hOpMBI 00YICHHS

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 2
1. Teopus mHodicecms 52 8 18 26 Wunusunyans
HOC 3a1aHHUC
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 3a/]aHue
[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 (ynkumii | 10 2 4 4
K TEOpUM pEIEeHHO-KOHTAKTHBIX CXeM
[Mpunoxenust OyneBbIXx (YHKIUH K
TEOPUH CXeM U3 (PYHKIUOHAIBHBIX
JIIEMEHTOB.
[IpomesxyTouHast aTTecTanus 3a4eT 3a4er
HUTOI'O no cemectpy 2 108 18 36 54
Cemectp 3
1. Mamemamuueckas noeuka 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. OcHoBHBIE TmOHATHS Teopuu | 13 2 4 7 HOC 3a71aHUC
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 TPyRoeM AyauTtopH. TEKYIIEro
5 Pa3zaenbl 1 TeMBbl JUCHUIIINHBI KOCTB KOHTPOMA 1
= i Aaucn 3aHATHS CPC [IPOMEIKYTOUHO
= 10 3aHATUAM (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 3 144 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 2
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 KOHBIOHKTHUBHBIE HOpMamnbHble (Gopmbl. Teopembl 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
eauHu4YHble uHTepBaybl. [IpocThle nMIuMKaHThl. CoOKpamieHHas
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. (DYHKIMOHAIBHOE U CTPYKTYpPHOE OIpeNeeHHUS.
[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. BrisiBieHue 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
BKIIIOYEHUS, Ha  JuarpamMmax  Oijepa, €  IIOMOIIBIO
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 Hax | BeimonHeHne omepanmii  Hal  COOTBETCTBHSIMH, 3aJaHHBIMU
COOTBETCTBHSIMH MepevnCIeHUEM, MATPHYHO, TPAPUUECKH.
1.6 | CBoiicTBa COOTBETCTBHH. OnpeneseHue CBOWCTB COOTBETCTBUN aHATUTHYECKU U C TIOMOLIBIO
MaTpHIl.
1.7 | Knaccel cooTBEeTCTBHH. BbisiBieHHEe  COOTBETCTBMH — DKBHUBAJCHTHOCTH M TOPSAKA.
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 QyHKITUI.
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 MPE0OpPa30BaHMM.
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

n/m TEMbI JTUCIUTITHHBI
Hckmrouenne v 00aBIeHne QUKTUBHBIX MEPEMCHHBIX.
2.3. | HopmanbHbie ¢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 | MuHIMU3aUs OyneBbix | [locTpoeHre MHHUMANBHBIX MU3BIOHKTUBHBIX HOPMANBHBIX (BOopM
¢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. | llomHota cuctem OyneBbix | OmpenerneHre MONHBIX CHCTEM OYIeBBIX (YHKIIMH MO KPHTEPHIO
(hyHKIHIA. Iocra.
2.8. | IIpunoxenus OyieBbix | CHHTE3 M aHAJIU3 CXEM.

(hYHKINI K TEOPUH peIeHO-
KOHTAKTHbBIX CXEM U CXEM U3

(YHKIMOHATBHBIX
JJIEMEHTOB.
[TpomexyTOUYHAsA aTTECTALUS - IK3AMEH
Cemectp 3
Cooeporcanue nexyuonno2o Kypca
1. Mamemamuueckas nocuxa | Anmrebpa  BpicKaspiBaHW.  Jlormueckue  clneiAcTBUS M HX

JIOKa3aTeNbCTBO. Anrebpa  MpeIUKaTOB. Jloka3aTenbCTBO
TaBTOJIOTHH B airedpe npeauxaros. @opManbHbIe 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 Ilpeaukatel. MecTHOCTh NpeaMKaTa. MHOXKECTBO 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 OcCHOBHBIE TIOHSITHS W ONpeAeeHUus Teopun rpadoB. 3anaHue

rpagos. Onepanun Haja rpagaMu. AIropuTMBl Ha rpadax.

2.1. | OcHoBHble TOHATHA Teopuu | OcHOBHBIE TOHATHSA Teopuu rpados. CrnocoOwl 3amanus rpados.
rpados. Oneparuu c | Omepanun  Han rpadamu. Tumbr rtpadoB. Oprpadsl W uX
rpagamu. ocobenHocTH. PaccTosinus B rpadax.

2.2. | Huxnsr. [ImanapHocTh. | OHnepoBEl W raMuiabTOHOBBI Tpadol. [lmanaprnocts. Kpurepnit
Packpacka rpada. [lepeBns. | muaHapHocTu. Packpacka rpada. Xpomarndeckoe uucio. I'umnoresa
OcrtoB rpada. CBI3HOCTB. 0 YeTHIpeX Kpackax. 3ajladya ONMTHMAILHOTO pacmucanus. JlepeBbs.

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

2.3. | AnropuT™Bl pemieHHus 3afad | MeTtoa BeTBeW W TpaHUIl JUIS PEIIeHUs 3aJadqd KOMMHBOSKEDA.
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. OO0 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. [puHun 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  amropmrtma. Hepaspemmmele  mpoOIeMBI  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 | BpICKa3bIBAaHUH (aKCHOMATHYECKUM MeTojoM). JlokazarembcTBoO
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
rpagos. 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 mammH Triopunra. llocTtpoenmne 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 TUCHUIUTMHBI 00ydaromeMycs
HEOOXOJMMO BBINIOJHUTH BCE YCTAHOBICHHBIC BHBI yueOHOW paboThl. OleHKa pe3ylbTaToB
paboTsl oOyuatomerocst B 6amiax (Mo Bugam) mpuBeaeHa B Tadbmuie 7.
Tabmuna 7 - bannpHO-pediTHHroOBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboThI
oOyuaromuxcs no Bugam (bPC)

Yuebnas pabota |Cymma  |Bumsl u pe3ynbTaThbl OrneHka B aTTecTaluu Bbannst
(BUITBI) 6amioB  |yueOHON pabOTHI
Cemectp 2
Tekymiast yueOnas (80 JlexunoHHbIE 3aHATHUS 1 6ann mocemnieHue | JTEKIMOHHOTO 5-9
paborta B cemectpe (KOHCTIEKT) 3aHATUS
(ITocemienue (9 3amsTHIA)
3aHATHH 1O Omnpoc o KoHTpodbHEIM |1 6an — onpoc Ha 1 3aHsATHH 9-17
pacrucaHuio u BOIIPOCaM Ha
BBITIOJTHEHHE MPaKTHYECKOM 3aHITUH
3aJIaHMi) (17 3ansaruit)
WHnuBuayanbHble 3a oqHO MHAMBHUAYAJIbLHOE 3a/1aHUE OT 5
3aaHus (OTIET O o: 12 -24
BBIIIOJTHCHUH 6 6ammoB (BeimonHeHO 51 - 65% 3anaHmii)
MHIUBUAYATBHOTO 8 6aJura (BBIIONTHEHO 66 - 85% 3amaHmii)
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 2 41 -80
IIpomexxyrounas |20 Teopernueckuii Bompoc 1 |3 6anma (moporoBoe 3HaUYCHIE) 3-5
aTTecTanus 5 6an0B (MakcHMaabHOE 3HAUCHWE)
(3auer) Teoperuueckuii Borpoc 2 |3 6asna (oporoBoe 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 aTTecTanuu B cemectpe 2 (3Ka3MeHy) 12-206.

CyMMapHaﬁ OIICHKA 110 JUCHUIIJINHE B CEMECTPE 2:

51-100 6.

CymMa 6aioB TEKyIIeH U MPOMEXKYTOUYHOM aTTecTalluu

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

Cemectp3

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 6ania (BeIIOHEHO 66 - 85% 3ananmii)

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 3 31-60
IIpomexyrounas |40 Teopernueckuii Bompoc 1 |4 6anna (moporoBoe 3HaA4YCHHE) 4-9
aTTecTanus 9 0aJs10B (MaKCHUMaJIbHOE 3HAYCHNE)
(’x3amMeH) Teoperudeckuii Bonpoc 2 (4 6ajJia (oporoBoe 3Ha4CHNE) 4-9
9 fasI0B (MaKCUMAJIbHOE 3HAYCHUE)
Teoperuueckuii Bompoc 3 |4 6ania (IOporoBoe 3HaAUYCHHE) 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)
HTOro mo mpoMesKyTOYHOM aTTeCcTAIllMU B ceMecTpe 3 (3K3aMeHY) 20-400.

CymMapHasi OlleHKA 10 THCHHIUTAHE B ceMecTpe 3:

51-1006.

CyMMa 0aJuIoB TEKYILEH 1 MPOMEXYTOUHON aTTeCTaluH

5 MarepuajibHO-TeXHHYECKOe, IPOrpaMMHOe U Y4eOHO-MeTOauYeCcKoe
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o0ecreyeHHe IMCIHUIINHDI.

5.1 YueOHas squreparypa
OcHoBHasi yueOHasi IMTEpaTYpa

1. Cynomnaros, C.B. /luckperHas marematuka [DaeKkTpoHHBINA pecypc]: yueonuk / C.B.
Cynomnaros, E.B. OBunHHMKOBa — 4-¢ U3/, - DNEKTPOH. TEKCTOBBIC JaH. - HoBocuOupck: U3n-
BO HI'TY, 2012. — 280 C. - Pexum JIOCTyMa:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. KysuenoB O.I1. JluckperHas maTemMaTuka i MHXEHepa [DIEKTpOHHBIA pecypc] /
O.I1. Ky3HeroB - DIeKTpOH. TEKCTOBBIC JIaH. - 6-¢ u3., crep. - Cankr-IlerepOypr - Jlans, 2009.
—400 c. Pexxum mocryma: https://e.lanbook.com/reader/book/220/#1/

JdomosiHuTeIbHAS YUeOHAsl JIUTEpaTypa

1. HuckperHas maTemMaTuka [DJIEKTpOHHBIM pecypc] : B 2 4. : yueOHOe mocoOue s
ctyneHToB By30B. Y. 1 / E. B. Pemernukona ; KemepoBckuii roc. yH-T, HoBoKy3HenKuit
uH-T (¢ui.). - HoBokysuenk : 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 maremMartuka i HPOrPaMMHCTOB [DJIEKTPOHHBIA pecypc]:
nep.c aHri.. yuyeOHoe mocodbue / P.Xarraptu — u3g 2-e, WCHpaBiICHHOE - DJIEKTPOH.
TeKcTOBble JaH. — MockBa: Texnocdepa, 2012. — 400 c. — Pexum ngocryna:
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 daH. - MockBa: @usmaraut, 2009. — 264 c¢. — ['pud

«PexomenoBano» YMO 1o KiIacCMUECKOMY YHUBEPCUTETCKOMY OOpa3OBaHUIO B

KayecTBe y4eOHMKa JJId CTYJAEHTOB BBICIIMX Y4E€OHBIX 3aBEICHHM, 0Oydaroluxcs IO

HanpaBieHussM noaroroBku 010100 «Martemartuka», 010200 «Marematuka. [Ipukinagnas

matematukay, 011000 «Mexanuka. Ilpuknaanas marematuka». — Pexxum nocryna:

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

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

S. Kynukos B.B. [luckperHas maremaTtuka [DnekTpoHHbIN pecypc]: yue6H. nmocodue / 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 Maremaruka [DIEKTPOHHBIM pecypc]: yueOH. mocobue /
FO.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 IO TUCIUIUIMHE MPOBOIITCS B yueOHBIX ayautopusx HOU KemI'V:
Tabmuma 8 — MaTepHallbHO-TEXHHYECKOE W IPOrpaMMHOE OOCCIICUCHHE ayTUTOPHBIX

3aHSATHH M CAMOCTOSITEIILHOM pa6OTBI

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

(TIpaKTHYECKOr0) TUIA;

- TPYNIIOBBIX U WHIUBHIYAIBHBIX
KOHCYJbTALIHM;

TEKyIIETO  KOHTPOJIS
HPOMEKYTOYHOM aTTECTALUH.

n

Me0elb: IocKa MeJoBas, kadenpa,
CTOJIBI, CTYJIbSL.

Ob6opynoBaHue IJisi Mpe3eHTALMH
yueOHOr0 MaTepHuala:lIepeHOCHOe
- 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 pacmipocTpaHsiemMoe
[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, CTYJIbSI.

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€MaTU4YeCKUil  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,
cojep:kariuii pedeparsl 1 MoJHBIE TEKCTHI - WWW.elibrary.ru
3. Eamnuoe oxHO mocTyma k oOpa3oBarelibHBIM pecypcam - http://window.edu.ru/

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

Tabnuna 8§ - TeMbl MUCEMEHHBIX YIEOHBIX pabOT

Paszpgen ‘ Temel ‘ KoHTposbHbIE TOUKH
Cemectp 2
Teopus MHokecTBa 1 onepaluyy HaJl MHOKECTBAMM. Tect Nel
MHOECTB
OtHomenus. CBolcTBa OTHOIIECHHUM. DyHKINH Tect No2
DKBUBAJICHTHBIE TPEOOPA30BAHUS MHOXKECTB. NunuBuayansHOE
Onepanyu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIIICHUH. 3agaHue Nel
Marematnuec | ByneBbl pyHKINHN Tect Ne3
Kasi JIOTHKa
Hopwmainbabie hopmbl ipeacTaBiaeHus: OyIeBbIX NunuBunyansHOE
¢ynkuuit. [TonHota cuctem OyneBbIX QYHKLIUH 3amaHue Ne2
Cemectp 3
Marematuuec | BrIckaspiBaHHeE. Jlornueckue orepanuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAHUSIMU.
Jlormueckoe crnegoBanue GopmyI anreopbl NunuBuayansHOE
BbICKa3biBaHuil. [Ipenukatel. JlIornueckue u 3aganme Nel
KBaHTOPHbIE ONEpalMK HaJl TpeankaTtaMu. Jlornueckoe
cienoBanue popMyI1 JOTUKHU TIpenukaToB. Mcunucnenue
BbICKa3bIBaHUM. Teopurs eCTeCTBEHHOTO BBIBOJIA
OCHOBBI OcHOBHbIE IOHATHUS U OTIPeIeTIeHHs TEOpUH IpadoB. Tect No2
Teopun AnroputMmsl Ha rpadax NunuBuayansHoe
rpados 3agaHue Ne2
OcHOBBI Mamuna Trropunra. HopMaiabHbie anropuTMbl KontponbHas
TEOPUHU Mapxosa. [IpumMUTHBHO-pEKypCUBHBIE (DYHKLIUN paborta
aJITOPUTMOB
6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3a1a4¥ JJIS1 NPOMEKYTOUYHOM

arTrecralmmum

Pazoen 1. Teopus mHodcecms

Tema 1.1 ITogmuoxkecTBa. Oniepanuu HaJ MHOKECTBAMHU. MOIITHOCTh MHOYKECTB.

IIpumepnvie meopemuueckue 60npocsl
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1. YUro Takoe mHoxecTBO? KTO sBisieTcss ocHoBaTeneM Teopun MHokecTB? Kax
0003HavYaeTcss MPHUHAICKHOCTh WM HE TMPHUHAUICKHOCTh HEKOTOPOTO0 OOBEKTa X MHOXKECTBY
A?

2. OObsicHUTE OCOOCHHOCTH 3aJaHMS MHOXKECTB  Pa3JUYHBIMH  CIIOCOOAMH:
MEPEUYUCIICHUEM, XapAKTEPUCTUUECKUM MPEANKATOM, MOPOXKAAIOIICH MPOLIETyPO.

3. Yto Takoe MOIIHOCTh MHOXecTBa? Kakne MHOKEeCTBA Ha3bIBAIOTCA YKBUBAJICHTHBIMU?
Kaxk o603Ha4aeTcs S5KBUBAJIECHTHOCTh MHOYKECTB?

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

5. Kakoe MHOKeCTBO Ha3bIBae€TCs MOJAMHOKECTBOM MHOKecTBa A? Kakumu cBoiicTBamu
00J1aJJTaeT OTHOLIEHUE BKJIIOYEHHUS MHOXXeCTB? B kakoM ciyuae MHOXecCTBa paBHbI? B uem
OTIIMYHE MEXAY COOCTBEHHBIMU U HECOOCTBEHHBIMU MOMHOKECTBAMHU MHOXecTBa A?

6. Kakoe MHOXecTBO Ha3bIBatoT OyneaHoM MHOxecTBa A? ChopMmynupyiite n JOKaKuTe
TEOpeMy O MOILTHOCTH OyJieaHa KOHEYHOTO MHOXKECTBA.

7. Onpenenute, Kakue Onepaluv M Kak MOKHO IMPOM3BOJAMTH HaJ MHOXecTBamu. Kak
n300paxkaeTcs pe3ysbTaT TUX Olepaluii Ha AuarpaMMax Jiiepa — Benna?

8. 3anummTe  OCHOBHBIE  3aKOHBI  TEOPHUM  MHOXECTB  (MIAEMIOTEHTHOCTb,
KOMMYTaTUBHOCTb, aCCOLIMATHBHOCTH, TUCTPHUOYTUBHOCTBH, MOTJIOLIEHUE, CBOMCTBA ITYCTOTO
MHOKECTBA M YHUBEPCYMa, MHBOJIOTUBHOCTb, 3aKOHBI /e MopraHa, CBOMCTBA JIOTIOJTHEHUS ).

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

10. Kak cocTaBuUTh XapaKTEpUCTUUYECKHUE NPEIUKAThl MHOXKECTB, IMOJIYYarOUIUXCS B
pe3yNbTaTe BHIOTHEHUS OMepaluii nepeceueHus, 00beUHEHNS U TOTIOTHEHHSI, €CIIM U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEIUKATHI HCXOAHBIX MHOKECTB?

11. JlokaxkuTe 3aKOHbI TEOPUM MHOXKECTB C TIOMOILIBIO XapaKTEPUCTUUYECKUX
MIPENKATOB.

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

13. B xakoM ciyyae TOBOPSIT, UTO MEX1y MHOKeCcTBaMU A U B ycTaHOBIE€HO B3auMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTH PaBHOMOIIIHOCTh O€CKOHEUHBIX MHOXKECTB?

15. Kakue MHOKeCTBa Ha3bIBAIOTCS CYETHBIMU?

16. [loxkaxuTe TEOpeMy O HECUETHOCTM MHOXECTBA BCEX JEHCTBUTEIBHBIX YHUCEN
orpeska [0;1].

17. Kakne MHO€eCTBa Ha3bIBAKOTCSI KOHTUHYAJIbHBIMA?

18. ChopmynupyiiTe akcCHOMY MaTeMaTHIECKON MHIYKITHH.

Ilpumepnvie npakmuueckue 3a0anus
1. Jlauel mHOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiinure MHOXECTBO

(X®Y)Nz

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

3. JlokaxkuTe TOXXKAECTBO TpeMsl criocobamMu MpH MOMOIIU Auarpamm Ditnepa — BenHa,
METO/IOM XapaKTePUCTUIECKUX MPETUKATOB U METOJIOM B3aUMHOTO BKItoueHus1. A, B, C —
POM3BOJILHBEIC MHOKecTBa (A(B)UC =(AUC)N(BUC).

4. MakcuMasabHO YIPOCTUTE BBIPAXKEHMUS, TI0JIb3YsACh OCHOBHBIMH 3aKOHAMH TEOPHH
wnoxeers ((AU(DNB))N((AN(BUD))Uc))ucu(AU(BND))

5. JlokaxkuTe METO0M MaTeMaTUYECKOM HHIYKIIUH:
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1.442.7+3-10+..+n@3n+1) =n(n+1)%.
Tema 1.2. IIpsimoe npousBeaeHre MHOKeCTB. CooTBeTcTBUS. CBONCTBA COOTBETCTBHIA.
IIpumepHnvie meopemuueckue 60npocowl

1. Yrto sBiseTcs pe3ynbTaToM MPSMOTo MPOU3BEACHUS ABYX MHOXeCTB? UTo sBisiercs
pE3yJIbTaTOM BO3BE/ICHUSI MHOKECTBA B HATYPAJIbHYIO CTEIIEHb?

2. Jloxaxure TeopeMy O MOIIHOCTU IPSIMOrO0 IIPOM3BEIEHUS JIBYX KOHEUHBIX
MHOKECTB.

3. Uro Takoe n-mectHoe oTHolieHue? Kakoe OTHOIIeHHE Ha3bIBaeTCs OMHAPHBIM
(cootBercTBUEM)? Kakoe COOTBETCTBHE HA3bIBAETCSI OTHOILIEHHEM Ha MHOXKeCTBe?

4. B uem otinuyne 0O0JacTU OTIpPABJIEHUS U OO0JIACTU MPHUOBITHUS COOTBETCTBUS OT
obnacTu onpe/eNneHus U 001acTi 3HaYe€HU COOTBETCTBUA?

5. Onwmmute cnocoObl 3amaHusi COOTBETCTBUA (Tpaduyeckuii crmocod, amarpamma,
MaTpuLa).

6. Kakoe oTHOLIEHME Ha MHOXXECTBE HAa3bIBA€TCS TOXKIECTBEHHBIM (OTHOLIEHHEM
uaeHTuyHocTr)? OnpeaenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHUS.

7. HaiiTe ompeneneHue onepauusM HaJ COOTBETCTBUSAMM: JIONOJHEHUE COOTBETCTBHUS,
MOCTPOEHHE 0OPATHOTO COOTBETCTBHUS, 00bEIUHEHHE, TIEPECEUCHHE, KOMITO3UIIUSI.

8. Kak mocTpouTs MaTpuibl COOTBETCTBUM, MMOTYYAIOIINUXCS B PE3YJIbTaTe ONEPALMMA U3
MPEABIIYILErO BOIPOCa, UCIOJb3Ysl MaTPULIBI UICXOJHBIX COOTBETCTBUM?

9. UTO Ha3bIBAIOT CTENEHBIO OTHOIIEHHS HA MHOKECTBE?

10. Yto Takoe orpanndyenue coorBeTcTBusi? CyKeHUE COOTBETCTBUS?

11. Yro Ha3bIBaIOT CEYEHUEM COOTBETCTBHUS MO 3jieMeHTy? Omnpenenure MOHSATHE
«(pakTOp-MHOXKECTBO MHOXKECTBAa M 10 COOTBETCTBUIO P).

12. Yto Takoe MPOEKIUH COOTBETCTBUS? YCTAHOBHUTE CBS3b MOHSITHUS IIPOEKIIMU
COOTBETCTBUS» C MOHITHEM «CEUEHUE COOTBETCTBHUSI 110 DJIEMEHTY».

13. Yto Ha3bIBAIOT IpOEKIIMel n-MecTHOTo oTHomeHus? Kakue onn ObiBatoT?

14. Yo Ha3bIBAETCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOIICHHE HAa MHOXECTBE HAa3bIBAIOT pe(IeKCUBHBIM,
aHTUpedIEKCUBHBIM, Hepe(dIEeKCUBHBIM? B ueM OT/INuMe CHMMETPUYHBIX, aHTUCUMMETPUYHBIX
Y HECUMMETPUYHBIX OTHOLIEHHUH Ha MHOXKecTBe? Kakue OTHOIIEHUSI HA MHOYKECTBE HAa3bIBAIOTCS
TpaH3UTUBHBIMU? B KakoM ciydae OTHOLIEHHE Ha MHOXKECTBE Ha3bIBAETCSI MOJTHBIM?

16. Kak MOXHO HCHOJIb30BaTh MATPHIbl KOHEUHBIX OTHOIICHHH HAa MHOXECTBE IS
IIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOLIEHME HAa MHOXECTBE HA3bIBAECTCS 3KBUBAJIEHTHOCTHIO? UTO Takoe
Kiacc JKBuUBaNieHTHocTH? Kakumu cBoiicTBamMu 007alal0T KJIAacChl JIKBUBAJIEHTHOCTU?
Chopmynupyiite 1 JoKa)KUTE T€-OpeMy 00 OTHOIIEHHH SKBUBAJIEHTHOCTH.

18. Kakoe oTHOIIEHHE HA MHOKECTBE Ha3bIBaeTCs NOpsAAKoM? B yem oTiimuume cTporo u
HECTpOro mnopsakoB? B yeM oTianyue MOJHOrO0 M 4YacTUYHOTO mnopsankoB? Kak HaszbIBaroT
MHO’KECTBA C 33JJaHHBIM Ha HUX MOJIHBIM nopsakoM? Kak Ha3bIBalOT MHOXKECTBA C 33JaHHBIM Ha
HUX YaCTUYHBIM TTOPSIKOM?

19. Kakue »sraeMEHTHI YIOPSJOYEHHOTO MHOXKECTBA HA3bIBAIOTCS HAMOOJBIINH,
HauMeHbIni? Kakue 371eMeHThl yMopsiJOUYeHHOTO0 MHOXECTBAa HA3bIBAIOTCS MaKCHUMAaJbHBIMU,
MUHUMATBHBIMU? Kakue 0OBEKTHl COCTABIISIIOT BEPXHIO M HUKHIOIO TPAHH YIOPSIOYEHHOTO
MHO>kecTBa? Kak Ha3pIBalOT HAMOOJIBIIIYIO HIDKHIOIO 1 HAUMEHBIITYIO0 BEPXHIOIO TpaHu?

20. Kak nocTpouTts quarpamMmy Xaccd YaCTUYHO YHOPSAI0UYEHHOTO MHOXKECTBA?
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Tpumepnsie npakmuyeckue 3a0anusl
. Jlamo A=lbe  B=f234)  RcAxB RcB’  A={a)@2b3)(2)(3) ()

P ={12)21)(22)(23)24)33)(44) . Pzo6pasure B, P rpaduuecku. Haiunre marpumy (AP

HpOBepBTe C IIOMOIIBIO MATpHUIBI, ABJIACTCA JIMU OTHOUICHUC P2 pe(l)J'IeKCI/IBHBIM, CUMMCTPUYHEI,
AHTUCUMMETPUYHEBIM, TpaHBI/ITI/IBHBIM?

2.  Haiimure  oOmacte  ompeaeneHus,  00JIACTh  3HAYCHWH  OTHOIICHHS
PcR? (xy)ePe=x?+y?=1. SBngercs nu oTHOmeHue P peduiekcuBHBIM, aHTHPE(IIEKCUBHBIM,
CUMMETPUYHBIM, aHTHCUMMETPHYHBIM, HE CAMMETPUYIHBIM, TPAaH3UTUBHBIM? OOOCHYHTE OTBET.

Tema 1.3. @ynkuuu. COOTBETCTBHS U PEISILIMOHHbBIE 0a3bl JAHHBIX.

IIpumepnvie meopemuueckue 60npocwi

1. Yro Takoe ¢pynkiusa? Uto sBisieTcss apryMeHTOM U 3HaueHHeM (pyHKiuu? Yrto Takoe
MecTHOCTh GyHkIu? Kakas (GyHKIus Ha3pIBaeTcs onepanueii?

2. YeMm ornuuaroTcs 00IacTh ONpeneNeHus W o0iacTh 3HadeHus (DyHKUUU OT ee
MHO’KECTBa OMpeJeNieHnss U MHOXecTBa 3HadeHuit? Kakas QyHKuMs Ha3bpIBaeTCs TOTAIbHOM?
Kakas ¢pyHkuus Ha3pIBaeTCs 4aCTUYHON ?

3. Kakoit snemeHT Ha3bBalOT oOpa3oMm snemeHTa a? Kakoit 371eMeHT Ha3bIBAIOT
npoobpazom anemeHTa b? Uto HaspiBaloT 00pazoM MHOkecTBa? UTO Ha3bIBAIOT MPOoOpazom
MHOkecTBa? Uto Takoe o06pa3 pynkuuu? Yto Takoe mpoodpa3 GyHKITUN?

4. Kakwe OQyHKIMKM HA3BIBAIOT WHBCKTUBHBIMH? Kakue (yHKIUHA HA3bIBAIOTCS
CIOPBbEKTUBHBIMU? UTO Takoe OUEeKIus?

5. KakoBa ocobGeHHOCTH, 0003HaYeHHs KoMmMmo3uimu ¢yHkuii? Kak Ha3bBaoT
KOMMO3UINIO (QYHKITHIT?

6. Pensunonnsie 0a3bl JaHHBIX B TIEPBOM HOpMabHOU (opMe U OTHOIIEHUS. ATpHOYT.
3anuce.

7. Onepanuu HaJ 6a3aMu JaHHBIX.

IIpumepnvie npakmuueckue 3a0anus
1. Onpenenute o6pa3 u npoodbpa3 pynkuuu f:R—>R f(x)=sinx. Ykaxure, IBIsSETCS

nu cootBercTBrE f 1 QyHKIUEN.
2. Onpenenute obpa3 moamHoxkecTBa C — R — f(C) u mpoobpa3 moaMHOkecTBa DR —

f YD) mnst pynxmum f:R—>R, f(x)=x?, C=[-3,2], D=[4,9], D=[-6,—4], D=[-3,4].

3. qns pyskuii R—R f(x)=2x+1, g(x)=

, HaiauTe Cynepnosuuuio (fog)(x).
X2 +2

Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. byness! ¢pynkuuu. [IpeacraBienne B HOpMaibHbBIX (hopMax.
IIpumepnvie meopemuueckue 60npocwl

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

2. 3anumuTte TaOMUIBI HCTUHHOCTU OCHOBHBIX OYJ€BBIX (YHKIMH: OTpUIAHMUS,
KOHBIOHKIIUY, AU3BIOHKLINN, UMIUIMKALUY, YKBUBAJEHTHOCTH, CYMMBI [0 MOJYJIO 2, IITpHUXa
Hleddepa, crpenku ITupca.

3. B kakoM nopsKe BBIIOJIHAIOTCS JIOTHYECKUE ONEPALIMH, €CIIM UHOE HE YCTAaHOBIIEHO
cKoOkaMu?
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4. Jlokakure BCE OCHOBHBIC 3aKOHBI OyleBOH anreOphl, MOCTPOCHUEM TaOIHIL
UCTUHHOCTH.

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

6. Kakx mnocrtpouts nBoMcTBeHHYHO (yHkuio 10 Qopmyne? Kak moctpouth
IBOMCTBeHHYIO (GyHKUUI0 1o Tabnuue uctuHHoctu? Kakas ¢QyHKuus  HasbiBaercs
CaMOJIBOMCTBEHHOI?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTE?

8. JlokakuTe MPUHIIMIT ABOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakas ¢opmyra Ha3bIBaeTCsS MU3BIOHKTUBHOW HOpMalIbHOH dopmoii (JJHD)? Kakas
¢dopmya Ha3pIBaETCSl KOHBIOHKTUBHON HOpMaibHO# Gopmoit (KHD)?

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

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

13. Yro Takoe KOHCTUTYEHTA €IMHUIIbI, KOHCTUTYEHTa HYyIIsA?

14. Kakas ¢popmyna Ha3bIBaeTCs COBEPIICHHOW AM3IBIOHKTUBHON HOpMalbHOU hopmoit
(CAH®)? Kakast ¢opmyna Ha3bIBa€TCS COBEPIICHHOW KOHBIOHKTUBHONW HOPMAJIBHON (HOpMOiA
(CKH®D)?

15. Kakue npeobpazoBanust HEOOXOUMO c1enath, 4To0bl popmyy npusecta B CAHD
(CKH®D)?

16. Kak noctpouts CAH® (CKH®), ecnu ¢yHkius 3amaHa Tabiuieid UCTUHHOCTU
(cnenctBue 2 Teopem LllenHoHa)?

IIpumepnvie npaxmuueckue 3a0aHus
1. TloctpomB Tabmuibl WCTHHHOCTH COOTBETCTBYIOIIUX (DYHKIUH, BBIICHHUTE,

SKBHUBAJICHTHBI JTU GOPMYINBI v U O U:(X—> y)@((y_>7)_> X- y) yOo=Y-Z>X.
2. Ykaxure Bce GQUKTUBHBIE NepeMeHHble GyHKuu f (X, Yy, z) = (10101010) .
3. Iloctpoiite nBOMCTBEHHYIO QYHKUMK f =(Xv YV Z)-tvX-Yy-Z, HCHONB3Ys IPHHLIHIL

JIBOMCTBEHHOCTH

4. Tlocrpoiite nBoicTBeHHYI0 (QyHkumu f =(1000001110001100), HCHONB3Yys
OIIpELIEIICHUE.

5. C mnomompio 5SKBUBAJIEHTHBIX mpeoOpa3oBanuii mnocrpoite JIH®D ¢yHkuun
f (%, X0, %) =(% v X v X3)- (X - Xo v X3)-

6. IIpencraBpre B CIH® u B CKH® ¢yHKIUIO, MOIB3YSICh CIEACTBUEM 2 TEOpeM
IllerHona f (X, %y, X3)=(01010001).

7. C mnoMOUIpI0 AHAWIMTHYECKUX TPeoOpa3oBaHUU  MpEACTaBbTe  (YHKIIUIO
f (Xl,xz, X3) =(X1v x2)—> X3 B CIH® u 8 CKHD

Tema 2.2 Munumu3aius OyneBbIX (yHKIIHA.
IIpumepnvie meopemuueckue 80npocsl
1. Kak onpenenserca cnoxunocts JJHD? Kakyro IH® Ha3p1BatOT MUHUMAIBHOW?
2. Uro Takoe mMmrumkanta Gopmyisl ¢? B KakoM ciiydae MMIUIMKAHTa (GOPMYIBI @
Ha3bIBAETCS IPOCTOM?
3. Kakas JIH® Ha3biBaercs cokpameHHoi? Kak mnocrtpouts cokpamieHnyro JIH®
meroaoM Ksaiina?
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4. Kakas JIH® nazbpiBaetcs TynukoBoi? Kak nmonyuuts tynukossie JJH® no marpuie
KBaitna?

5. Kak ctpourcs xapra Kapuo mist 3-mectHbsix u 4-mectHbiX ¢(yHkumid? Ilo xakomy
NpaBUly BbLAEAIOTCS mpsMoyroiabHuku Kapno? Kak cocTaBUTh HPOCTYI0O HMIUIMKAHTY I10
npsamoyroibHUKy KapHo? Kak npumensercs kapra KapHo [ MUHUMHM3AIMUM YaCTHUYHOM
OyneBoi HyHKIIMH?

6. Kak c¢ nomompio biueiika — Ilopeukoro mnonyuuts cokpameHnyro JH® wu3
npousBoabHoi JTHD?

7. TlepedpopmynupyiiTe Bce H3BECTHBIE BaM aJropuTMbl MuHuMu3anumu JH®D nns
MuHuMu3zaunn KHO.

Ilpumepnvie npakmuyeckue 3a0anusl

1. Haiinure munumansnyo JJH® c¢ momompio metona Ksaitna u kapt Kapno ans
¢bynxuu f = (01010111).

2. C momomipto kapT Kapao noctpoiite MJIH® anis yactTuuHo onpeaencHHON QyHKIUN
f=(01--01-1) (mpovepku COOTBETCTBYIOT HEOMPEICICHHBIM 3HAUCHHSIM)

Tewma 2.3. IlonHoTa cuctem OyneBbIX QYHKIUH.

IIpumepnvie meopemuueckue 60npocwi

1. Kak cpaBHuBaroTcsi Ha0OpBI apryMeHTOB OyieBoi ¢pyHkuuu? Kakas OyneBa GpyHKuus
Ha3bIBACTCSI MOHOTOHHOM?

2. ChopmynupyiiTe MyHKTBHl aJrOpuTMa IJisi IOCTPOEHUs moimHoMa JKerajakuHa u3
teopemsl JKerankuna. B kakom ciaydae nonuaoM JKerajakrHa sSBIsSETCsS] TUHEHHBIM?

3. Kak noctpouts noauHoMm JKeragknHa METOJIOM HEOIpeeNeHHbIX KOAPPHUIHEHTOB?
Kak noctpouts noianaoM JKerankuHa, HCTIONb3ys TpeyroiabHuk [lackamns?

4. Kakas OyneBa ¢yHKuMsA Has3biBaeTcs JuHeHHOH? Kak mnpoBeputh JIMHEHHOCTH
(GYHKIIMM METOAOM HEOIpeIeIeHHbIX K03(pPHUIIMEHTOB, HE cTpos moauHoM JKerankuna?

5. Uto Ha3bIBaeTCs 3aMbIKaHHMEM HEKOTOpPOr0 MHO)KecTBa OyieBbIx (QyHkimii? Kakoe
MHO’K€CTBO OyJIeBbIX (DYHKLIMN Ha3bIBa€TCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTh MHOXeCTBa OyNeBBIX (DYHKIHMA, COXPaHSIOMUX HYIb.
JlokaxxuTe 3aMKHYTOCTb MHOXKECTBa OYJeBbIX (DYHKIMH, COXpaHSIOUIMX eAuHuly. Jlokaxure
3aMKHYTOCTh MHO’KECTBA MOHOTOHHBIX OyJNieBbIX (PyHKIMH. JlOKaXHUTe 3aMKHYTOCTh MHOXKECTBA
CaMOJIBOMCTBEHHBIX OyneBbIX (yHKIMHA. JloKkaXkuTe 3aMKHYTOCTb MHOMKECTBA JIMHEWHBIX
OyneBbIX (PYHKIHH.

7. JoxaxuTe TeopeMy O cBoMcTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIxX (yHKITHI Ha3bIBaeTCs oiaHOW? Kakas moimHas cucrtema
OyneBbIX (QYHKIIUN Ha3bIBaeTCs 0a3ucom?

9. Chopmynupyiite TeopeMy [locta 0 IOTHOTE CUCTEMBI OYICBBIX (DYHKITHIH.

10. lokaxute TeopeMy O TOM, YTO KaKIbIH (PYHKIIMOHATIBHO-TIONHBIN Oa31C COAEPKUT
He OoJiee yeTblpeXx OyneBbIX (QYHKIIMH.

Ilpumepnvie npakmuueckue 3a0aHUs.

11. TIpoBepsbTe, sBIsIETCS U QYHKIHS f (X, %) = (% @ Xp) & (¥ ~ Xp) MOHOTOHHOM

12. C momomipo MeTo/a HEeOompeaeseHHbIX KOA(P(OUIIMEHTOB BBISICHUTE, SBISIETCS JIN
JMHEHHON QYHKIMSA f (%, X,) = (100)

13. C noMoIpio SKBUBAJIEHTHBIX MPE0Opa3zoBaHUil MOCTPoiTe MOMMHOM JKerankuHa u

BBIACHUTE, sIBJIACTCA M QYHKUHS f (X, y)=X—> y® X y JINHEHHON.

14. Beisacnure, nmonHa au cuctemMa QyHKIMA {X-y, XvYy, XDY, X-YyDYy-2Dz-X}-
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15. ITpoBepsTe, SIBJIIETCS m cucrema byHKuni 6azucom
{Xoy®dz, x-ydz-xdz-y, 0, 1}.

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

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

1. Yro Ha3pIBaeTCcs NEpeKItOvaTenbHON (peneiiHo-koHTakTHOH) cxeMoil (PKC)?

2. Kakme nBa Buga koHrtakTtoB paznuuaror B PKC? Kakue OyneBbl ¢(yHKIUU
COOTBETCTBYIOT 3TUM KOHTAaKTam?

3. B xakom cirydae OyneBa ¢pyHKuus Ha3zbiBaeTcs GpyHKIei npoBoaumocta PKC?

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIIMS U AU3BIOHKIUA?

5. Kakune PKC HaspiBatoTcs paBHOCWIbHBIMU? Kak Beruucisiercs cioxxHocte PKC?
OO6ocHyliTe 5KBUBaJIEHTHOCTh MHOXKECTB Bcex OynieBbIX ¢pyHkuuit P, u Bcex PKC.

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

7. Uro wHa3pBarOT (YHKIMOHATBHBIM dJeMeHTOM? Kak ompenensercs cxema U3
(GyHKIIMOHAIBHBIX 351eMeHTOB (CDI)?

8. B xakom cirygae OyneBa GyHKIHMS Ha3bBaeTcs GyHKIMeH mpoBogumoctu CDD? Kak
BBbIUKCISIETCS CI0KHOCTh CDD?

9. O0ocHyiiTe HKBUBAIIEHTHOCTh MHOKECTB BcexX OyieBbIX pyHkuit P, u Bcex CDD.

10. Onummure ocHOBHBIE 331auu Teopur CDD 1 alrOpUTMbI UX PELICHUS.

Ipumepnsie npakmuyeckue 3a0anusl
1. Haiiaure ¢pyHKINIO TPOBOJUMOCTH PENEHHO-KOHTAKTHBIX CXEMbI. Y IPOCTUTE CXEMY:

X—T
‘Eiy
X— 27—
X
y—1z

2. TloctpoliTe penerHO-KOHTAaKTHYIO CXeMy I10 JaHHOH (YHKIHHA TPOBOJAMMOCTH
(X-yvZvx)-(xvy).

3. IlocTpoiite GyHKINU TPOBOAMMOCTH JJISI CXEMBI

Xqo—~
Xz‘r%‘
Xg~ 5>

4. Tloctpoiite cxemMy U3 (YHKUHOHAJIBHBIX OJJIEMEHTOB IO JaHHOW (YHKIUU
MPOBOMMOCTH (X-yvZ Vv X)-(XVY):

Cemectp 4
Pazoen 1. Mamemamuueckas nocuxa
Tewma 1.1. Anre6pa Bricka3piBaHuii. Jlornueckue crieacTBus.
Ilpumepnvie meopemuueckue 60npocul

1. Yto Takoe BEICKa3LIBaHME?

2. Kak cocTaBuTh OTpHUIIaHME JAHHOTO BBICKA3bIBAHUA?

3. Kak cocraBuTh BbICKa3blBaHUE, SIBISIONIEECS AUIBIOHKUIMEH JABYX JaHHBIX
BbICKa3bIBaHUN? B KkakoMm cilydae JW3BIOHKIMS JABYX JAHHBIX BBICKA3bIBAaHUHN SIBISIETCS
WCTUHHBIM BBICKa3bIBaHUEM?
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4. Kak cocTaBUTh BBICKAa3bIBaHUE, SBIISIIONICECS KOHBIOHKIIMEH JBYX JIaHHBIX
BbICKa3bIBaHUN? B KakoMm ciydae KOHBIOHKIHMSA JBYX JaHHBIX BBICKAa3bIBAaHUHN SIBISETCS
WCTUHHBIM BBICKa3bIBAaHUEM?

5. Kak cocraBuTh BBICKa3blBaHUE, SBIAIOIIECECS HWMILIMKAIMENd JIBYX JaHHBIX
BbICKa3pIBaHUI? B KakoM ciyyae MMIUIMKAaUMs JBYX JAaHHBIX BBICKA3bIBAHUM SIBISETCS
VCTUHHBIM BbICKa3bIBaHUEM?

6. Kak cocTaBUTh BBICKA3bIBAHUE, SIBIIAIOIICECS SKBUBAJIECHTHOCTBIO JBYX JaHHBIX
BbICKa3bIBaHUN? B KakoMm cilydae 3KBHBAJICHTHOCTH JBYX JAHHBIX BBICKA3bIBAHUM SIBISETCS
WCTUHHBIM BBICKa3bIBaHUEM?

7. Yro Takoe hopMann3aius BEICKa3bIBAaHUS?

8. JlaliTe MHIYKTMBHOE oOIlpeaeneHne ¢GopMynbl anreOpsl BbICKa3piBaHUH. YTO
HA3bIBAIOT UHTepIpeTanueit GopMyIbl?

9. Kakue Qopmynbl Ha3bIBAIOTCS COBMECTUMBIMHU 1O MCTHMHHOCTH? Kakue Qopmysbi
Ha3bIBAIOTCSI COBMECTUMBIMU 10 JIOXKHOCTH?

10. B kakom ciyyae ¢opmyna C(X1,X2,...,.Xm) Ha3bIBacTCs JIOTHUECKHM CIICACTBHEM
dopmyn  P1(X1,X2,....Xm),  P2(X1,X2,.sXm) ey Pn(X1,X2,...,Xm)? Kak 3ammcaTh Jormyeckoe
cieacTBre GOpMyIT B BUJE KIIAy3bl?

11. KakoB anroput™M MeToJa PEAYKIHH JUIS TPOBEPKH (GOpMYys Ha JIOTHYECKOE
ciencreue?

12. Kak ¢ momompto MeTona KBaiiHa MOKHO YCKOPHTH 00X0J] CEMaHTHYECKOTO JIepeBa
pu poBepke (GopMyIt Ha JTOTHYECKOe CIIeCTBHE?

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

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

15. Kakoe BBICKa3pIBAHHE MAaTEMAaTHUUYECKOM TeopeMbl X —Y  Ha3bIBaeTCs
JIOCTaTOYHBIM, KaKOoe HEOOXOIUMBIM?

16. Kak mms teopembl X —Y TMOCTPOUTH 0OpaTHOE, MPOTHBOIOIOKHOE U 0OpaTHOE
MPOTHUBOIIOJIOKHOMY  BbICKa3biBaHUsA? Kakue M3 HUX BEpHBbI, €CIU BEpHa MpsMas Teopema?
Kaxkue n3 HUX MOTYT OKa3aThCsl HEBEPHBIMH JIaXKe B CIIy4ae BEPHOCTH MPSMON TEOPEMBI?

17. Yem oTnuuaroTcs 1eTyKTUBHBIE JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

18. Kak crpowTtcs NeMyKTHBHOE JOKA3aTeNbCTBO YTBEpXKACHWH Buga X —Y ? Kak
CTPOUTCS IeYKTUBHOE J0KA3aTeNbCTBO YTBEPKIACHUH BrIa X «>Y ?

19. Kak mpoucxoAuT H0Ka3aTelbCTBO METOAOM KoHTpamo3uimu? Kak mpoucxomut
JI0OKa3aTelIbcTBO METOJOM OT MpoTuBHOro? Kak MNpOUCXOAUT [0Ka3aTelbCTBO METOJIOM
npuBeneHus K abcypay? Jlis yero nmpu qoka3aTenbcTBE MOXKHO MCIOIb30BaTh KOHTPIPUMEPHI?

20. B kakoM ciy4ae s JOKa3aTeNbCTBA IMPHUMEHSETCS METOJ MaTeMaTHYeCKOU
MHAYKIMU? B KakoMm ciydae s 10Ka3aTeabCTBa MPUMEHSIETCS METO/ CTPYKTYPHOW UHAYKIIUN?

21. Jlokaxxute TeopeMy JeAyKIUH B anreOpe BHICKa3bIBAHUH.

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

23. Onumure anroputM Merona pesoironuil. Ilouemy merox pesomouuii B oOriem
ciyyae sBisieTcst mony3¢heKTuBHbIM?

24. Kak COCTaBJISIOTCS PE30JbBEHTHI IPH WCIOIH30BAaHUM METOAA HACHIIICHUS
ypoBHEN? B 4eM cOCTOUT cTpaTerusi BbIYEpKUBaHUS?

25. B yeM 0COOEHHOCTH METO/1a JIOK-PE30JIIOIHI?
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26. Kakoil NM3BIOHKT Ha3bIBaeTcs XOpPHOBCKUM? Kakoil XOpPHOBCKHI JM3BIOHKT
Ha3bIBACTCSl YHUTAPHBIM IMO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOYHBIM?

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

IIpumepnvie npakmuueckue 3a0anus

1. Tlomp3ysch TaOMMIIAMU WMCTHHHOCTH, BBICHHTE, CHPABEUIMBO JIM JIOTHYECKOE
ciaeacreue (A&B)—>C,A—->B=A—C.

2. Meromom KgailHa BBIICHHTE, CIPaBEAJMBO JIM  JIOTHYECKOE  CIIC/ICTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—>C.

3. MeToJ10M 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 genurcs Ha 2 ¥ Ha 5, To oHO Aenutcsa Ha 10», «lenoe ymcno
JICIIUTCS Ha 2 U HE JACIUTCS Ha S».

5. MeTonoM pesomonuii fokaxute PvQvR,PvR,QvR=R.

6. [IpoBepbTe CripaBeATMBOCTH CIEAYIOMIETO PacCyKIACHUS «S1 IOHIy B KHHO HAa HOBYIO
KMHOKOMEJIMIO WJIM Ha 3aHATHUS 110 MaTeMaTU4yecKou Jioruke. Eciu s noigy B KMHO Ha HOBYIO
KHMHOKOMEJIMIO, TO 1 OT BCEH AyIIU MOCMEKCh. Ecnu s moiay Ha 3aHATUS 110 MaTEMaTUYECKON
JIOTUKE, TO WCIBITal0 OOJBIIOE YAOBOJBCTBHE OT CIEJOBaHUS IO IMYTSAM JIOTHYECKHX
paccyxnenuid. CrnenoBaTeNbHO, WIM S OT BCEH MAYIIM MOCMEIOCH, WM HCIBITal0 OOJbIIOE
YZI0BOJIbCTBUE OT CJIEIOBAHUS 10 MYTAM JOTMUYECKUX PACCYKICHUIN».

Tewma 1.2. Anre6pa npeaukaToB

IIpumepHvie meopemuueckue 60npocol

1. Yro Takoe npenuxar?

2. UTo Ha3BIBaIOT MHOKECTBOM UCTUHHOCTH MpeauKara’?

3. Kakue norndyeckue onepanny onpeaesieHsl JUisl IpeAUuKaToB?

4.Kakne npeaukaTsl MOJYYarOTCSI B PE3YJbTAaTe BBINOJHEHUS JIOTUYECKUX OIEpalvi
HaJ| IpeauKaTamu?

5. Yro moistydaercss B pe3yibTaTe BBINOIHEHMS OINEPALMU CBA3BIBAHUSA IEPEMEHHOU
KBaHTOPOM OOIITHOCTH

6. Uto mosydaercss B pe3yibTaTe BBHINOJIHEHUS ONEpallMU CBS3bIBAHUS MEPEMEHHON
KBaHTOPOM CYIIIECTBOBAHUSA?

7. B kakoMm ciyyae Gopmysa Ha3bIBaeTCsa 3aMKHYTON? OTKpBITON?

8. Kak npoucxoaut unrepnperanus GopmyI JOIHKH MPeIUKaToB?

9. Kakume mnpegukaTsl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XIeCTBEHHO
70kHbIMH? BeinomHumMeiMu? OnpoBepKUMbIMU?

10. IlepeurcnuTe TUMOBBIE KOHCTPYKIIMHU, UCIIONB3YIOIIUECS MTPH (hOpMaIU3alnu.

11. B dem 3axmovaeTcss MeTOJ KOHKPETH3AIlMU IS JOKA3aTelbCTBA TAaBTOJIOTHMA
anredpsl MpeAuKaToB?

12. Ha xakue Joruyeckue oOIepanuyd 3aMEeHSIOTCS KBAHTOP OOUIHOCTH U KBAaHTOP
CYIIECTBOBAHMS MIPU MCIOIb30BAaHUHM KOHKPETU3AIMH JJIsl I0KA3aTeNbCTBAa TaBTOJOTUH anreopbl
MpPEeAUKATOB?

13. 3anumuTe OCHOBHBIE TaBTOJOTUHU anreOphl MPEAUKATOB: IEPEHOC KBAHTOPOB Yepes
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.
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14. Kakas ¢opmyna Ha3zbIBaeTcsl MpUBEACHHOM (hopmoii? Kak mpuBecTH MpeauKaTHYIO
dopmyiy B mpuBeneHHYI0 hopmy?

15. Kakas ¢opmyra Ha3pIBaeTCs MpeaBapeHHON HOpManbHOH (opmoii? Kak mpusectu
peIuKaTHyo GopMyIy B MPEABAPEHHYIO0 HOPMAIbHYIO (hopMy?

16. Kakas ¢Qopmyna Ha3bpIBaeTCs CKOJIEMOBCKOW cTaHmapTHoW ¢opmoi? KakoBbl
IpaBHJia UCKIIIOYSHHSI KBAHTOPOB ISl MOTYYEHHS CKOJIEMOBCKOW CTaHAapTHOU (hOpMBbI?

17. Yro takoe ynuduxanus?

18. Yto Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JIBYX AU3BIOHKTOB?

19. KakoB anropuTm MeTo/1a pe30IONnid A MPEIUKATHBIX (opMyI1?

Ilpumepnvie npakmuueckue 3a0anus
1. ITyctb P(X)= «X — mpocTtoe umcion, E(X)= «X — yetHoe yncion, D(X,y)= «y menutcs
Ha X». UnTepnperupyiite popmyny Vx(E(x) A Vy(D(x,y) — E(Y)))
2. Ompenenure TOXICCTBEHHO-UCTHMHHA, TOXKJIECTBEHHO-JIO)KHA WJIM  BBIMOJHUMA
(ompoBepxkuma) popmyrna VxXA(F(x,y), fo(fi(X,y))) B UHTepIpeTanud M = (—o,0), A(X,y)="x=y",

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

3. JlokasaTh TaBTOJIOTUIO JBYMs CHOCOOAMH METOJOM KOHKpPETH3alMu (3aMEHMB
KBaHTOPHI Ha JIOTMYECKUE OINEpPALMK) U 110 ONPENEIEHUIO KBAHTOPOB U JIOTMYECKHMX OIEpaluii
—(3IXP(X)) = Vx—=P(x)

4. MerogoM pEe3OTIOUMH BBIACHHTH OyaeT M jgaHHas (opMmylla JIOTUYECKUM
cegctreM VX(P(X) = (Q(X) AR(X))),3x(P(x) AS(X)) = 3x(S(X) AR(X)),

5. [Toka3aTh ¢ MOMOIIBIO METO/Ia PE3OJIOLUN CIPAaBEIMBOCTD CIEAYIOIINUX CYXKIECHUN
«HekoTopble PYKOBOJUTEIM C YBaK€HHEM OTHOCATCS KO BceM Iporpammucram. Hu onun
PYKOBOJUTENb HE yBaXkaeT Oe3ebHUKOB. Clle/J0BaTeNIbHO, HU OJMH MPOrPaMMHUCT HE SIBISETCA
0e3/1eTbHUKOM.

Tema 1.3. ®opmanbHbIe TEOPUH

IIpumepnvie meopemuyeckue 0npPoCsl

1. Yto Takoe akcuoma? [IpaBuiio BeiBo1a?

2. Yro HaszpiBaeTcs BbIBOIOM Gopmyisl? Uto Takoe runore3a? llar BeiBoga?

3. Yro Ha3bIBaeTCs AOKa3aTeNbCTBOM Qopmyibl? UTo Takoe Teopema Teopun?

4. Chopmynupyiite 00IIHe MpaBwiia MOCTPOSHUS JEAyKTUBHBIX TEOPHIl.

5. B uem otiinune GpopManibHBIX aKCHOMATUYECKUX TEOPHi OT moiydopManbHbIx? Uem
OTJIMYAIOTCS] TEOPUH €CTECTBEHHOI'O BBIBOA OT aKCHOMATHUECKUX TEOPHiA?

6. Omnpenenure mpoOIeMbl IEAYKTUBHBIX TEOPHH (HEMPOTUBOPEUMBOCTD, MOJHOTA,
HE3aBUCHUMOCTb CUCTEMBI aKCHOM, Pa3peIIuMOCTh).

7. [Hanite omnpeneneHue (¢GoOpMaTbHOW aKCMOMAaTUYECKOW TEOPUHM HCUYUCIICHUE
BBICKa3bIBAaHU I

8. ChopmynupyiiTe TeOpeMy ACTYKIIHH.

9. JlokakuTe TeopeMy O HEMPOTUBOPEYHBOCTH MCUNCIICHUS BHICKA3bIBAHHN.

10. Jlokaxxute TeopeMy O MOJIHOTE B IIMPOKOM CMBICIIE HCUHUCIICHHUS BBICKAa3bIBAHUH.

11. JlokaxuTe TeopeMy O pa3pelIMMOCTH UCUNCIEHHSI BBICKAa3bIBAHUH.

12. JlokaXuTe TEOpeMy O HE3aBHCUMOCTH CHUCTEMBI aKCHOM (POpMaIr30BaHHOTO
MCUUCIICHUS BBICKA3bIBAaHUM.
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13. [aiite ompeneneHWe WCYUCICHHS BBICKA3bIBAaHUS KaK TEOPHH ECTECTBEHHOIO
BBIBO/JIA.
14. TlepeuncnuTe MpaBUiIa BEIBOJIA, HCIIOIH3YEMbIE B TECOPHH €CTECTBEHHOTO BBIBOJIA.
IIpumepnvie npakmuyeckue 3a0anus
1. Ykaxwute Hemoctaromyro dopmyny W, Takyr, 4ToObl TPEThs W3 NaHHBIX (HOPMYI
nojgydasach M3  HepBOM M BTOPOM 1o  mpaBwiy  BeiBoga  Modus — Ponens:

F—>(H->F),(F>(H->F))>(F>(G>(H->F))W-

2. BrrsicuuTe, SIBISETCS JIM JaHHas I10CJIEI0BATEILHOCTE BBIBOJIOM U3 aKCHOM.
OO6ocHyiiTe BHIBOI;
1) G>(F->G),

2) (G (F —>G))—>(G —(G—>(F —>G))),

3) G- (G—>(F—>G)).

3. lokaxkute TeopemMy (HOopMaTM30BAHHOTO HCUMCIICHUS BBICKAa3bIBaHUH F — F .

4. BolsicHUTE, SIBJISCTCS JIM IaHHAs T0CJISI0BaTEIbHOCTh BBIBOJIOM M3 runore3. Ecnu na,
TO YKQ)KUTE TUIOTE3bI, AT BBIBOJA U BBIBEICHHYIO (POPMYITY:

1) G>H,

2) G,

3) H,

4) H—(F—>H),

5 F>H.

5. JlokaxuTe METOI0M ECTECTBEHHOTO BbIBOAA A —B =>—(A— B).

6. JIoKa)KuTe BBIBOJUMOCTH B HATYPAJIbHOM MCUUCIICHUH —> ( A& B) PN ( B& A) .

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

1. Kakoit maremarnueckuii 00beKT Ha3biBaeTcsi rpadom? Uto Takoe BepiimHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpada?

2. Kakue Bepmunbl rpada Ha3piBaoTcs cMexHbiMU? Kakue pebpa rpada HazpiBaroTCs
CMEeXHBIMU? B KakoM ciydae TOBOPAT, YTO Mapa BEPIIWH KOWHIUICHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3bIBarOTCS MHIMICHTHBIMU JAHHON BEpIIUHE?

3. Uro takoe myth (MapmpyT) B rpade? Kak paccumrars ero mmny? Kakoil myTh
Ha3bIBAETCS 1EMbIO, TPOCTOM 1enbio? Kakoi myTh Ha3bIBAETCA IUKINYECKUM, LIUKIIOM, TPOCTHIM
nukioM? Urto Takoe meTiis?

4. Kaxoii rpad Ha3zsiBaeTcs myabTurpadom? Kaxoii rpad HassiBaercs ncesaorpagom?

5. Kakoii rpad naspiBaercs nonusiM? Kak nmpunaTo 0603HavaTh nojiHble rpader? Kakoi
rpad HaszpiBaeTcs ABYA0IbHEIM? Kak 0003Ha4al0TCs MOJHBIE IBYAOIbHBIE Tpadbi?

6. B kakom ciyuae mapa rpadoB Ha3bIBaeTCsi HU30MOPGHBIME IPYT IpYyTy?

7. Kak mocTpouTh MaTpHIly CMEKHOCTU rpada, MaTpUIly UHIUACHTHOCTH, CTPYKTYPY
cmexnoctu? Kak 3agath rpad criuckom pedep?

8. Urto Ttakoe opueHthpoBaHHbIe Tpadsl (oprpadsr)? Kak ompenenstoTcs myTh U
noynyTh B oprpade? Uro Takoe KoHTYp oprpada?

9. Kakue 0cOGEHHOCTM BO3HHUKAIOT NpPHU TOCTPOCHUH MATpPUIl CMEXHOCTH U
UHIUACHTHOCTH ISl oprpadoB?
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10. Kak BBIMMCIUTH CTeneHb BepliuHbl rpada? Kak mocTpouTh BEKTOp cTeneHen
rpada? Kaxoii rpad Ha3bIBaeTcs perysipHbIM?

11. ChopmynupyiiTe U JOKXKHUTE JIEMMY O PYKOTIOKATHUSAX.

12. Kak BBIUMCIUTH MOJYCTENCHb 3axojaa i BepmuHbl oprpada? I[lomycreneHn
ucxoxma?

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

14. B xakom cimyuae rpad Ha3biBaeTCsi CBSI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTH
rpaga? Uro takoe kimka B rpade? B kakom ciydae KIMKa Ha3bIBaeTCS MAaKCUMAIbHON?

15. Tlepeuucnure omeparuu, KOTOPbIE MOXHO BBIMONHATH Haj rpadamm. Jlaiite mx
olpezeseHue

Ipumepnsie npakmuyeckue 3a0anusl

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

CTPYKTYpPOH CMEXHOCTHU, CIIUCKOM IyT (pedep), MaTpHIle HHIUICHTHOCTH

Q.

2. llpeacraBpTe B TEOMETPHUYECKOM W MarpuuHOil ¢opmax Tpadsel G=G UGy,
G=G,NG,, G=G,®G,, G=G,+G,, 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 meopemuueckue 60npocwl

1. Yto Ha3bIBaIOT paccTOSTHUEM MeXy BepiinHaMu rpada? Kak moctpouts marpuiyy
paccrosiuuit rpada?

2. Yto Takoe SKCIEHTPUCUTET BepIIMHbI rpada? Kak BBIMUCINUTH paguyc U JuaMeTp
rpada? Urto Takoe neHTp rpada?

3. Kakoii rpad nassiBatotT aepeBoM? Kak n3o0paxaercs 1epeBo NMpH MIOCKOH ykiaake?
Yro Takoe nec?

4. Kakyio yacte rpada Ha3bIBalOT €ro ocToBoM? Kak BBIYMCIUTH HUKIOMAaTHYECKOE
yrcino rpada? KakoB cMbICT 3TOM BETUYHHBI?

5. ChopmynupyiiTe anroputm 00xo/1a BepIirH rpad)a MOUCKOM B TITYOUHY.

6. Chopmynupyiite anropuTM 00x0/1a BepIInuH rpada MoucKoM B IIUPUHY.

7. Kakoit rpad HazpiBaeTcs pebGepHO-B3BelmIeHHBIM? Kak MmOCTpouTh MaTpHIly BECOB
pebepHO-B3BelIeHHOT0 rpada? Kak BHIYMCIUTH BEC MaplIpyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmynupyiite anroput™m Kpackana morcka ocToBa HaMMEHBIIEro Beca B pebepHO-
B3BEIICHHOM rpade.

9. Chopmynupyiite anroputm [Ipuma mormcka ocTOBa HaUMEHBIIETO Beca B pedepHO-
B3BEIICHHOM rpade.

10. Kakoe n3o6paxenue rpada Ha3pIBaeTCs FEOMETPUUECKOM peann3arueii?
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11. Jokaxute TeopeMmy O peaju3aluu Jr0oro rpada B TpeXMEpHOM EBKIHIOBOM

IIPOCTPAHCTBE.
12. Kakue rpadsr HazpiBatoTCsl TuiaHapHbIMHA? UTO Ha3bIBAaeTCA T'PAaHBIO IJIAHAPHOTO

rpada? Kakue rpaHu Ha3bIBarOTCS BHYTPCHHHMH, Kakas BHenrHeH? Kak BBIYHCIHTH SUTIEPOBO
YHCIIO MJIaHapHOTO rpada?

13. Jlokaxxute TeopemMy 00 MICPOBOM XapaKTEPUCTUKE IJTaHAPHOTO rpada.

14. JTokaxxute HeruiaHapHOCTh TpadoB Ks, Ks 3.

15. Copmynupyiite KpUTEpHii IUIOCKOW peann3yeMoCTH rpada.

16. Kak Berunciuth yuciio mianapaoctu rpada? Tommmny rpada?

17. Yro Ttakoe BepmuHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHOI? Kakoii rpad Ha3eiBaeTcst K-packparimBaeMbiM? B 4eM CMBICI THIIOTE3bI O YETHIPEX
Kpackax? B ueM cOCTOUT ajirOpUTM MOCIEI0BATEIbHOIO PACKpPAIIMBAHHUS.

18. Uto takoe xpomaruueckoe yucio rpada. Jlokaxkure HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouTts pedepHbIii rpad ganHoro rpada?

Ipumepnvie npaxmuueckue 3a0anus

1. Haiftu maTpuily paccTOsSHUMN, IuUaMeTp, paauyc, LIEHTpaJbHble U NepudepuiiHbie

BEPIINHEI rpada
1 )

2 4 6
2. HOCTpOI/ITB OCTOBbI HAMMCHBIICTO BCCA, IIOJIB3YACH AJI'OPpUTMaMU KpaCKana u

ITpuma.

—

3) (2 2)
®3)

AN

2 4@ 6

3. SBmsrorcs nmu maHHble Tpadbl TUaHapHBIMU? OnpefenuTe TONIMHY W YHCIIO0
wiaHapHoctu rpadoB. Jlns miiaHapHbIX TpadoB IMOCTPOHTE IUIOCKYHD TE€OMETPUYECKYIO

peau3aiuio, ONPeIeTUTE YUCIO TPaHEH.

5 6
4. TlpuMeHUB aJTOPUTM TOCIIECOBATEIHFHOTO PACKpaIINBaHUS, TTOCTPOUTH PACKPACKY

BEpIINH Ui Tpada
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5. HaiiTn xpoMaTuieckoe 4ucio.

Tema 2.3. AnroputMmsl penieHus 3a1a4d Ha rpadax.
IIpumepnvie meopemuueckue 80npocwol

1. B kakom cinydyae rpad HaszpiBaeTcs ditiepoBbiM? Kakoii rpad HasbiBaeTCs
MOJTY3UJIEPOBBIM?

2. JlokaxuTe KpuTepuid sisiepoBocTH Tpada. KakoB KpuTepwii MOIydIepOBOCTH
rpada?

3. ChopmynupyiiTe aaropuT™ MOCTPOCHHUS dIIepoBa IKUKIIA B Tpade.

4. B xakom ciydae oprpad HazpiBaercsi 3uiepoBbiM? CopMmynupyiTe KpUTEpHiA
silIepoBOCTH 11715 oprpada.

5. Kakoii rpad Ha3piBaeTcs TaMWIBTOHOBBIM, MOJNYyraMuiIbTOHOBBIM?  Kakue
JIOCTATOYHBIE YCIIOBUS CYIIIECTBOBAHUS FaMIJIbTOHOBBIX LIUKIIOB B Tpade Bam n3BecTHbI?

6. B ueM coctout 3a7aua koMMuBosbkepa. CHopmMyaupyiiTe anropuTM s €€ pelieHusl.
Kak moBemer cebOs 3TOT ainroputMm ecinu perieHue orcyrctByer? Kak mpeoOpazoBarh 3TOT
QITOPUTM JJIsl HAX0XK/IEHUS! TaMUJIbTOHOBA IMKJIa HAauOOJIbIIIEero Beca?

7. Chopmynupyiite TeopeMy 0 K-oii cTereHn MaTpHIlbl CMEKHOCTH rpada.

8. Kak moctpouts marpuily urepanuii 1 MaTpuily cBsizHOcTH rpada? Kak crpoutcs
MaTpHUIla JOCTHKHUMOCTH oprpada?

9. Kakue THITBI CBS3HOCTH BBIACISIOT 15t oprpados? B uem ux omimyne?

10. Yro Takoe 6a3a oprpada? Uto Ha3bIBAIOT CUJIHLHO CBSI3HON KOMIIOHEHTOH oprpada?
Kak moctpouTh MaTpuIly CHIIbHBIX KOMITOHEHT?

11. Chopmynupyiite maru anroputma Popna-bennMana HaxoXaeHUs KpaTyalimmx
MapuipyToB B rpage. Kak nosezer ce0s 3TOT anroputm B oprpade, coaeprkarieM KOHTyp?

12. Kakoii rpad Ha3bpiBaroT ceTbio? YTO TaKO€ MCTOYHUK U CTOK CETH?

13. ChopmynupyiiTe maru aaroputMa OnpeIeieHUs YpoBHEH BepmuH cetu. J[s gero
MIPOBOJIUTCS TOMOJIOTMYECKasi COPTUPOBKA BepIIuH rpada?

14. Kakas ceTh Ha3bIBaeTCsA TpaHCOPTHON? UTO Takoe pa3pe3 TpaHCIIOPTHOM ceTu?

15. Yro Takoe NOTOK B TPAHCIIOPTHOM ceTu?

16. B kakoM ciy4yae ayra TpaHCIIOPTHOM ceTH Ha3blBaeTcsi HachlmeHHoW? Kaxoit
MapuIpyT B TPAHCIIOPTHON CETH Ha3bIBAETCSI HACBHILIICHHBIM?

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

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

IIpumepnvie npaxmuueckue 3a0anus
1. ITpoBeputs siBIsIETCS 1K Tpad

5 6

BﬁﬂepOBLIMI/I, HOJInyIJIGpOBLIMH, TraMUJIbTOHOBBIMU, MOJIYTaMUJIbTOHOBBIMH.

2. MeTonoM BeTBEH M TpaHUI] PELINTh 3a/auy KOMMHBOsDKepa JJs rpada, 3a1aHHOrO
MaTpuLEed BeCOB. BEIYMCINTG FraMUIIBTOHOBBI LIMKJIBI MUHUMAJIBHOI'O U MAKCUMAJIBHOT'O BECOB.
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o 13 7 5 2 9
8 o 4 7 5 o
W= 8 4 o 3 6 2
5 8 1 o 0 1
o 6 1 4 o 9
10 0 8 3 7 o

3. TlocTpouTh MaTPUILy TOCTHXKUMOCTH M MATPHUILy CHIIBHBIX KOMIIOHEHT. OnpenennThb
0a3y rpacda

2 6 9
5 !
4 s 11

4. Vicnonw3ys anroputm Popaa-bemimana, HailAnTe Bce KpaT4yailivie MapIIpyThl U3

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

Pasoen 3. Ocnosvi meopuu ancopummos

Tewma 3.1. Mammna Teropunra. Hopmanessie anroputmsl Mapkosa.
IIpumepnvie meopemuueckue 60npochl

1. ChopmynupyiiTe OCHOBHBIE TPEOOBAHUS K AJITOPUTMAM.

2. Ilepeuncnure COCTABIIAONINE MAIIMHBI TBIOpUHTA.

3. Yro sBisieTcs JaHHBIMU MalnHbl Thropunra? ['ne Xxpansarcs qaHHble?

4. Kak BbINIAIUT KoHuUrypamus Mamunsel Teiopunra? Kakas crangapTHas HadaidbHas
KoHurypauua? CrannapTHas 3aKIIOUnUTeNbHas?

5. KakoBbl 351eMeHTapHbIE IIard MalluHbl ThropuHra?

6. Kak BBITVISIANT KOMaHAa MaliuHbl ThropuHTa?

7. Kak MOXHO 3aJ1aBaTh CUCTEMY KOMaH]1 (IporpamMmy) MaivHbl ThiopuHra?

8. laitTe onpenenenne GyHKIUN, TPABUIHLHO-BBIYUCIUMON MO THIOPUHTY.

9. Chopmynupyiite Te3uc TrropuHra.

10. UYro wnazmpBaoT yHHMBepcanbHOW MammHOM Telopunra? Kakue mpobiemsl
HEO0XO0IMMO PELIUTh MPU €€ MOCTPOSHUH U METO/IbI UX PEIICHHS.
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11. B yem 3akitouaercs mpoOieMa OCTaHOBKU MamuHbl TrropuHra? Jlokaxxute Teopemy
0 €€ Hepa3peIruMOCTH.

12. Kak 3anuchiBaeTcs U BBIMOTHICTCS MaPKOBCKAs MOICTAHOBKA?

13. 3anumure 00K BHI CXEMbI HOPMAIBHOTO aJITOPUTMA.

14, Kak odopwisercs 3akioudTeNbHAas TMojacTaHoBka? YUro oOo3HayaeT ee
BBIIIOJIHEHUE?

15. Kak npuMeHsI0TCs OACTAaHOBKU ITPpHU paboTe HOPMAILHOTO anropurma’?

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

17. Copmynupyiite runoresy A.A. Mapkosa.

Ipumepnvie npakmuyeckue 3a0anusl

1. IMoctpoutrs MammHy TbhIOpHUHTA, BBIOTHSIONIYIO CIOXEHHE JIBYX HATypalTbHBIX
Yrcel a U b, 3aMMCaHHBIX Ha JIEHTE, C TOMOIIBIO a U b €IMHUI] COOTBETCTBEHHO.

2. [loctpouts MamuHy ThIOPUHTA, BRIOIHSIONIYI0 KOMUPOBAaHUE CIIOBA.

3. Iloctpouts MamuHy ThIOPUHTA, BBIMOIHSAIONIYI0 YMHOXKEHHE JIBYX HaATypallbHBIX
Yrcel a U b, 3aMMCaHHBIX Ha JIEHTE, C TOMOUIBIO a ¥ b eIMHUIl COOTBETCTBEHHO.

3.2. [IpumuTuBHO-peKypcuBHbIe PyHKIMU. OOI11ast TEOPHUS AITOPUTMOB.
IIpumepnvie meopemuueckue 60npocwl

1. Kakas ¢pyHnkuus HazpiBaeTcst 3 (H)EKTUBHO BEIYUCIUMON?

2. Kakue ¢pyHKIUU OTHOCSATCS K MMPOCTEHIITNM BBIYMCIUMBIM (DyHKIIHSIM?

3. 3anuuuTe onepaTop Cyneprno3uLun

4. 3anuiunTe oneparop NPUMUTHUBHON PEKYPCUU

5. Kakas ¢pyHK1Ms Ha3bIBaeTCsl MPUMUTUBHO-PEKYPCUBHOM?

6. 3anuuuTe OnepaTop MUHUMHU3ALNN

7. Kakast pyHKIMsI Ha3bIBACTCSI YaCTUYHO-PEKYPCHUBHOM?

8. Chopmynupyiite Tezuc Yépua.

9. JlokaxuTe TEOpeMy O BBIUUCIMMOCTH 10 THIOPUHTY 000N 4aCTUYHO-PEKYPCUBHOM
(GyHKIHIH.

10 Jlokaxkxute TeopeMy O TOM, 4TO Jt00ass BblUMCIMMAs MO ThIOPUHTY (GYHKLIHS
4aCTUYHO-PEKYPCUBHA.

11. Tlonstne cnoxHocTH anroputMa. CraoxHOCTh onucaHus. CII0KHOCTh HMCXOAHBIX
JAaHHBIX.

12. BpemeHHas CIOXXHOCTh  alTOpUTMa. BpeMeHHass CIOKHOCTh  3a/ayH.
[TonmmHOMMANbHBIE AITOPUTMBI U 3aJIa4H.

13. Kitacc NP anroputmoB u 3amad. NP-rmosmaeie u NP-Tpyasbie 3a1aun. Kirace E-3amaq.

14. EMKOCTHAsI CJIOKHOCTb anroputma. Teopema 00 OIEHKE €MKOCTHOM CIOKHOCTH
aIropuTM™Ma.

IIpumepHule npakmuueckue 3a0aHU
1. Jloxa3aTb MPUMUTUBHYIO PEKYPCUBHOCTb (DYHKIIUN

BOGY) =x+y Hoy)=x-y f(xy)=x
2. Jloka3aTh MPUMUTHUBHYIO PEKYPCUBHOCThH (DYHKITUI
b(xy)=x b(xy)=xvy by(xy)=xny
3. Jlokazath MPUMHTHBHYIO PEKYPCUBHOCTD (DYHKITUH

P(x) = {X menwurtcs Ha n}, P(x) = {x memutcst Ha MU N}, P(x, %) ={x > %, }
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CocraButens: PemernukoBa E.B., kaHa. TexH. HayK, AONEHT Kadeapbl MaTeMaTHKH, (QHU3HKH U
MaTeMaTHYECKOI'0 MOJEINPOBaHUS
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