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1 leap TUCHUTIIHHBI.

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,
obujenpogpeccuonanvras,
npogheccuonanvbHas)

HaumenoBanue kateropuu
(Tpynmbl) KOMIIETeHINH

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

o0bwenpogeccuonanvhast

OIIK-1 Cnoco6eH nmpuMeHSTh
€CTECTBCHHOHAYYHBIC U OOIIEHH)KEHEPHBIC
3HAHUS, METOJIbI MATEMATHIECKOTO
aHaJIN3a ¥ MOJICIIMPOBAHUS,
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
MCCIIEIOBAHMS B TPO(ECCHOHATTLHON
JESITETTLHOCTH.

1.2 UHauKkaTopsbl JOCTHKEHUSI KOMIIEeTeH M i
Tabmuna 2 — MHAUKAaTOpBI JOCTHXKEHHS] KOMIETEHITUH, (hOpMUpPYEMbIE JUCIUTUIMHON

Ko u Ha3zBaHWE KOMIIETEHIIUT

WNuaukaTops! JOCTIDKEHUS
komnerennuu no OITOIT

JIMCIUTUTAHBL M IPAKTUKH,
hopmupyronre kommetennuto OIMOIT

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

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

OIIK 1.2 ITpumeHsieT MeTOAbI
BBICIIEH Y TUCKPETHOU
MaTeMaTHKU JJIs
MOJIETTUPOBAHUS IPUKIIATHBIX
1 “HGOPMAITMOHHBIX
IIPOLIECCOB

OIIK 1.3 ITpuMeHsIeT METObI
TEOPUU BEPOSITHOCTH U
MaTeMaTHYeCKON CTaTUCTUKH
JUISL MOJEIUPOBAHUS
MPUKIIATHBIX U
MH(OPMAITMOHHBIX

b1.0.08 Marematuka

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 MaremaTuueckoe u

HNUMHUTAIITUOHHOC MO,Z[eJ'II/IpOBaHI/Ie
3KOHOMHUYCCKUX HpOHeCCOB

52.0.03(Y)
TGXHOJ’IOFI/I‘IGCKaﬂ (HpO@KTHO'

VYyeOHas npakTHKa.

TEXHOJIOTHYECKAs ) TPAKTHKA
B3.01(1)

3al1Ta BBIITYCKHOU

Brimonnenune u

KBaJIM(PHUKALMOHHON pabOTHI

3




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
komrerennun o OITOIT

JIMCIUTUTHHBI ¥ IPAKTHKH,
dhopmupyromiue kommeTennuo 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
MIPUMCHSITh
€CTECTBCHHOHAYYHbBIC U
0OIIenHKEHEPHBIC
3HAHUSI, METOJIBI
MaTeMaTHYECKOT0
aHajgu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS B
podeccuoHaIbHOM
JIEATEILHOCTH.

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

3HaATB:

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

— TPaMOTHO M0JIL30BaTHCS SI3BIKOM
JIUCKPETHON MaTEMATHUKU;
— CTpPOro [I0Ka3blBaThb MAaTE€MaTUYECKUE

YIBEP)KACHUS M3 00JacTH IUCKPETHOM

MaTeMaTHKH, BBIJICHSS rJIaBHBIE
CMBICIIOBBIC aCIICKThI B IOKA3aTCIbCTBAX;
— MPUMEHSTh METObI JIUCKPETHOM
MaTEMAaTUKHN 1A MOJCIUPOBaHUSA

NPUKIATHBIX W HWHQOPMAIMOHHBIX
IIPOLIECCOB

Baangers:

CIOCOOHOCTBIO pelIaTh
npodeccroHaNBHbIE 33/1a4H, CBSI3aHHBIC C
MOACIUPOBAHUCM MPUKIIAAHBIX U
MH()OPMAMOHHBIX ITPOIECCOB, UCTIOIB3YS
OCHOBBI IMCKPETHON MaTEMaTHKH.

2 O0BbEM M TPYI0EMKOCTb JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHI.

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

OOmias Tpy10eMKOCTh H BUJIbI yueOHOW paOOTHI IO TUCIUIUINHE, Oonem ngOB 1o Gopmam
MPOBOJMIMEIE B Pa3HBIX opMax 000 o g;{ggm 300
1 O6mas TpyI0eMKOCTh JUCITUTUIAHBL 288
2 KonTakTHas pabora oOy4arommxcs ¢ npernojasareieM (10 BHaM 92
Y4eOHBIX 3aHATHIA) (BCETO)
AynuropHas pabora (Bcero): 92
B TOM YHCIIE:
JIEKIUHU 26
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 66
B HHTEPaKTUBHOU hopme
B AJICKTPOHHOH opme
3 CamocrosTenbHas pabota odyuatomuxcs (Bcero) 124
4 TIpomesxyTouHast aTTecTalusi 00yJaronerocs — 72
9K3aMeH (2 cemectp)
JK3amMeH (3 cemectp)
1 00BEM YacoB, BBIJICJIICHHBII HA MPOMEXKYTOUHYIO aTTECTAIIUIO:




3. Y4eOHO-TeMATHYECKHI IJIAH U COleP:KaHMe JUCHUILINHBI.

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

O6mas TpymoeMKoCTh 3aHATHIA (Jac.) ®dopMb!
E Tpynoém AyauTtopH. Kf)??}’)“éﬁ?ﬂ
= Paznienbr u TeMBbI AUCUUIUIAHBI KOCTb 3aHATHA CPC MPOMEKYTOUHO
L 10 3aHATUIM (6ceco ™ reren, HpaKxT. i1 aTTecTalUN
2 uac.) yCIIeBa€MOCTH
%
Cemecrp 2
1. Teopust mrosicecms 52 8 18 26 Wunusunyans
HOE 3aIaHWE
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 Bynessr ¢byakouu. | 18 4 6 8 HOE 3aJJaHHE
[lpencraBienre B HOPMAalbHBIX Ne2
dhopMmax. Tect Ne3
5 |22 Muanmmsanus OyneBbIX 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.
[TpomexxyTo4YHAsI aTTECTAIUS 3a4eT 3a4er
HUTOI'O no cemectpy 2 108 18 36 54
Cemectp 3
1. Mamemamuueckas no2uxa 44 6 16 22 WnauBuayans
HOE 3aj1aHKe
Nel
1 |11 Anrebpa BbICKa3bIBaHWiA. | 16 2 6 8 Tect 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 moOHATUS Teopun | 13 2 4 7 HOE 33/1aHKe
rpados. Onepaiyu ¢ rpadamu. Ne2
5 | 2.2. Huxusl. [Tnanapuocts. Packpacka | 13 2 4 7 Tect Ne2
rpaga. HepeBbs. OctoB rpada.
CBSI3HOCTB.




Oo6mas TpyaoeMKkocTh 3aHsATHII (4ac.) DopMEI
= pyzoéM Aystop. B Ak
E Pa3nensl U TeMBI UCIIAILINHEI KOCTh 3AHATHS CPC TPOMEKYTOTHO
= 110 3aHATUSIM (6cezo JIEKTI. MIpaKT. 1 aTTecTaluu
o uac.) YCIEBAEMOCTH
%
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 Maruuna 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
n/n TEMBbI JTUCIUITIINHBI
Cemectp 2
Cooeporcanue nexyuonno2o Kypca
1 Teopus mHoocecms INonmHuoxecTBa. Onepanuu Haj MHOXeCTBaMH. MOITHOCTh
MHOecCTB. [Ipsamoe npoussenenre MHOKECTB. COOTBETCTBHUSL.
CaoticTBa cOOTBETCTBUH. Pensironnbie 0a3bl JaHHBIX. DYHKITUH.

1.1 | IlogmuaOXecTBa. Omeparu | MHOXecTBa. DneMeHT MHOKecTBa. [lommHOXkecTBa. PaBeHCTBO
HaJl MHOKECTBaMH. MHOXecCTB. Brurtouenne MHoxecTB. Onepanuy Hal MHOXKECTBaMHU.
MOIIHOCTE MHOKECTB. Huarpamme! Ditnepa. XapakTepucTHUECKUE MpeauKaThl. OCHOBHbBIE

9KBUBAJIEHTHOCTH. MOIIHOCTH MHOXKECTB. KOHEUHbIE MHOXKECTBA.
CueTHble MHOXecTBa. KOHTHHYaTbHBIE MHOYKECTBA.
OKBUBAJIEHTHOCTh MHOXECTB.

1.2. | Ilpsmoe npousBeneHne Koprex. IIpsimoe mpousBeneHre MHOKeCTB. OTHOIICHHE.
MHOKeCTB. COOTBETCTBHS. CooterctBue. CriocoObl 3a1aHs COOTBETCTBHM. Onepaliuy Hal
CBolicTBa COOTBETCTBUH. cootBeTcTBUsIMU. CBOMCTBA COOTBETCTBUM. Kitaccel cooTBeTCTBUIA.

1.3. | ®ynkaun. CooTBETCTBUS U Pensumonnble 0a3bl JaHHBIX B IEPBOK HOPMabHON opMe U
peNsOHHbBIe 0a3bl IaHHBIX. | OTHOIIEHUs. ATpuOyT. 3anuck. Onepanun Hajx 6a3aMu TaHHBIX.

OYHKIIMOHAIEHOCTH COOTBETCTBHN. THITHI PyHKIINH.
OyHKIIMOHATBFHAS 3aBUCUMOCTb aTpHOyTOB B 0a3ax JaHHbIX. Kitou
2. Mamemamuueckas no2uka Bynessr ¢ynkumu. IlpeacraBneHne B HOPMalbHBIX (QopMax.
Munnmuzanus OyneBbix ¢yHkuuii. IlomHoTa cucrem OyneBbIX
¢ynkumii. [lpunoxenus: OyneBblX (QYHKOMHA K TEOPHH peJIeiHO-
KOHTAKTHBIX CXeM U cXeM U3 (YHKIIMOHAIBHBIX JJIEMEHTOB.

2.1. | bynesbl ¢yukiun. | OcHOBHBIE OyJieBbl (QyHKIMH. TaOmuipl MCTUHHOCTH. OCHOBHBIC
[IpencraBnenne B | OKBUBAJIEHTHOCTH OyJieBBIX QyHKUMiA. J[BoiictBeHHOCTD. [TpuHImI
HOPMaJIbHBIX (OpMax. nBoiictBeHHOCTH. CyIeCTBEHHBIE NepeMeHHbIe. [IM3bIOHKTUBHBIC

W KOHBIOHKTUBHBIE HOpMaibHble (Gopmbl. Teopembl IlleHHOHa.
CoBeplieHHbIE JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMaJbHbBIE
¢dopmel. [TomuHoMm XKerankuHa.

2.2. | MuHAMU3aus OyJieBbIX | MUHMMAaJbHbBIE JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAaJIbHBIC
(hyHKIHIA. ¢dopmbl. EnmHuunble mHTepBaibl OyneBa Ky0a. MakcuMallbHbIE




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/m TEMbI AUCLUIIIMHBI
eauHu4YHble uHTepBaybl. [IpocThle nMIuMKaHThl. CoOKpamieHHas
JH®. Merox Ksaitha moctpoenus muHuManbHbix JIH®. Kaptsr
KapHo.

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 W CTPYKTYpPHOE OIpeneieHHUS.
[Ipunoxxenus OyneBbix | DyHKUHMS TPOBOAUMOCTH. 3aJjaya CHHTE3a U 3a/1a4a aHaIn3a.
(YHKIIMI K TEOPUHM CXeM W3
(hYHKIIMOHATBHBIX
3JIEMEHTOB.

Cooepotcanue npakmuieckux 3aHAmuLl

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
BKJIIOYEHMS, Ha  JAMarpaMmax  OJijepa, ¢  IOMOIIBIO
XapaKTePUCTUUYECKUX NPEANKATOB.

1.3 | DKBUBAJICHTHbIE Hcnonp3oBaHNe 3aKOHOB TEOPHUM MHOMKECTB JUIsI SKBUBAJIEHTHBIX

peodpazoBaHust GopMyJ. npeoOpazoBanuii Gopmyii.
1.4 | CooTBeTcTBUS, cnoco0bl | Omucanne cOOTBETCTBUI MAaTPUYHO, TpapUUIECKH.
3aJlaHusl M omepanuu Haj | BeimonHeHwe omepauuit  HaJg  COOTBETCTBUSMH,  33JaHHBIMU
HUMH NEPEYHCICHUEM, MATPUYHO, IpaUECKH.

1.5 | Onepauun Haj | BelmonmHenwe onepanmii  Hax  COOTBETCTBUSIMH, — 3a/1aHHBIMH
COOTBETCTBHSIMH MepevnCIeHUEM, MATPHYHO, TPAPUUECKH.
1.6 | CBolicTBa COOTBETCTBUH. OnpeneseHue CBOWCTB COOTBETCTBUN aHATUTHYECKU U C TIOMOLIBIO
MaTpHIl.
1.7 | Knaccel cooTBEeTCTBHH. BbisiBieHHEe  COOTBETCTBMH — DKBHBAJCHTHOCTH M MOPSAKA.
Brinenenne KiaccoB 3IKBUBAJIEHTHOCTH, BBbIABIEHUE CTpPOTO,
HECTPOTOr0, MOJIHOTO ¥ YACTUYHOTO MOPSIIKOB.
1.8 | Oynknun. Onpexenenue cBoicTBa PyHKIMOHATIBHOCTH Y COOTBETCTBHH.
Haxosxaenue obnactu onpezaeneHus, 00JacTi 3Ha4eHHH, 00paTHBIX
¢ynkuuii. OnpeneneHue THMOB QYHKIHHA.
2 Mamemamuueckas no2uxa Iloctpoenne  TaOmui ~ UCTUHHOCTH  OyJeBBIX  (QYHKIMH.
OKBHUBaJIeHTHBIE MpeoOpazoBanus Qopmyn. Ilpencrasienue B
HOpManbHBIX  (opmax. MuHHMU3anMs  OyJeBBIX  (QYHKIHH.
BrisBiieHne MONHBIX cucTeM OyneBbIX ¢yHKIHA. CHHTE3 W aHAIu3
pENEHO-KOHTAKTHBIX CXeM M CXeM M3 (YHKIHOHAJIBHBIX
JJIEMEHTOB.
2.1 | byneBwr ¢pynkiun. Tadmunpt | [TocTpoeHue TabmuI HCTHHHOCTH OYJIeBBIX (OPMYIL
HMCTHHHOCTH. Jloka3arensCTBO ~ OKBUBAJIEHTHOCTH  (OPMYNT C  [OMOILBIO
OKBHUBaJICHTHBIE SKBUBAJICHTHBIX MPE0OPa30BaHUM.
peoOpa3oBaHusl.

2.2. | JIBONCTBEHHOCTb. [MoctpoeHne JBOWCTBEHHBIX (QYHKIMH 10 OMNpENENeHHI0O U C
Cy1ecTBeHHbIE WCIIOJIb30BaHUEM ITPUHIIMIIA IBONCTBEHHOCTH.
MIEPEMEHHBIE. Onpenenenue CYIIECTBEHHBIX MIEPEMEHHBIX GyHKIMH.
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HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/m TEMBbI TUCIUTLTNHEI
Hckimoyenne u nobapneHne GUKTHBHBIX IEPEMEHHBIX.
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
(hyHKIHIIA. Iocra.
2.8. | IIpunoxenus OyneBbix | 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

JI0Ka3aTeJIbCTBO. Anrebpa  MpeIUKaTOB. Jloka3aTenbCTBO
TaBTOJIOTUH B airedpe npeauxaros. @opManbHble HCUUCICHUS.

1.1. | Anrebpa BBICKa3bIBaHWH. | BeickaspiBanue. Onepanyy Haj BEICKa3bIBaHUAMH. DopMann3anys.

Jlornueckue ciencrausl. Wnrepnperanus. Jlormueckoe cienoBanue Qopmyna. MeToas
JloKa3zaTenbcTB: MeToj KBaiiHa, MeTox  peayKIuH, MEeTOJ
PE30TIOLHUH.
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. OcHogvl meopuu epagos OcCHOBHBIE TIOHSITHS W ONpeAeeHUus Teopun rpadoB. 3anaHue

rpagos. Onepanun Haja rpagaMu. AIropuTMBl Ha rpadax.

2.1. | OcHoBHble TOHSATHA Teopuu | OcHOBHbIE TOHATHS Teopuu rpados. CrnocoObl 3amanus rpados.
rpados. Oneparuu c | Omepatun  Han rpadamu. Tumblr rtpadoB. Oprpapsl U HX
rpadamu. ocobenHocTH. PacctosiHus B rpadax.

2.2. | Huxnsr. [InanapHocTh. | OHnepoBEl W raMuiIbTOHOBBI Tpadsl. I[lmanaprHocts. Kpurepuit
Packpacka rpada. [lepeBns. | mnaHapHoctu. Packpacka rpada. Xpomarndeckoe uucio. ['unoresa
OcrtoB rpaga. CBA3HOCTb. 0 YeTHIpeX Kpackax. 3ajladya ONTHUMAILHOTO pachucaHus. JlepeBbs.

OctoB rpada. OOxom B IIHMPHUHY W B TIJIyOHHY. AJITOPUTMBI
MIOCTPOEHHUSI OCTOBa HAUMEHBIIIEr0 Beca JUIsl peOepHO-B3BELIEHHOTO
rpada.

2.3. | AnropuT™Bl pemieHus 3afad | MeTtoa BeTBeW W TpaHUIl JUIS PEIIeHUs 3aJadqd KOMMHBOSDKEDA.
Ha rpadax. Anroputm  ®oppa-bennmana moncka  Kparyadmero - ImyTH.

Anroputm @opma-DagkepcoHa MONCKa MAaKCHMAJIBHOTO TIOTOKA B
CeTH.

3. OcHogul meopuu | Mammna  Teropunra. Hopmanenele  anroputMel  Mapkosa.
azieopummos [MpumuTHBHO-pekypcuBHbIe QyHKIMK. O0IIas TEOPHS AITOPUTMOB.

3.1. | MammuHa Triopunra. | Onpexnenenne mamunbl Teiopunra. Kondurypanus. Takt paboTsl.
Hopwmanbuble QJITOPUTMBI




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/m TEMBI JUCIUILINHBI
Mapkoga. CnocoOpr  3amanus. @DYHKOHA, BBHMYHCAUMAs 1O THIOPUHTY.
VYuuBepcanbHas MamuHa Teropunra. [IpoGnema ocranoBku. Tesuc
TrropuHra.
HopmMmanbHslii anroput™m — onpenenenue. [puHun HopManu3anmy.
3.2. | [IpumuTHBHO-peKypcuBHBIE | [I[pUMHTHBHO-pEKypCHBHBIE (YHKIUH — omlpenencHue. 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 1o2uxa | BblllonHeHrWe onepauuii Haj BbICKazblBaHUSMU. Dopmanuzainus u
HHTEpIpeTays B ainreOpe BbICKa3bIBAaHUN 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 | Ilpeaukatel U onepauuu Haj | Popmanuzanys 1 HHTEPIPETALMS MPEIUKATHBIX (OpMYII.
HUMH.

1.5 | Jlornueckoe crnemoBaHue B | MeTompl — JOKa3aTreiabCcTBA  NPEAMKATHBIX  KiIay3:  METOA
anreOpe NpPEJINKATOB. | KOHKPETU3ALNH, IO OMPEAECICHUIO 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
BBIBOJIA. JIOTMYECKUX CIIEJCTBUI B TEOPUH €CTECTBEHHOTO BBIBOJIA.

2. Ocnoswl meopuu epagog 3ananue rpadoB pazIHYHBIMU criocobamu. BrinonHeHne oneparmii

Hax rpadamu. [lpuMeHeHuMe  @JIrOPUTMOB Ui PELICHHS
MPaKTUYECKUX 3aJ1a4 C UCIIONIb30BaHNEM Ipa)OBBIX MOIETICH.

2.1. | CnocoOsl 3aganusi rpagoB. IlocTpoeHne MaTpULbl CMEKHOCTH, MAaTPULBl HMHIUICHTHOCTH,
CTPYKTYphl CMEKHOCTH, CIMCKa pedep A 3afgaHust 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.

O06x0/ BepiuH rpada MEeToaMu B NTyOUHY | B IIUPUHY.
IlocTpoeHne ocToBa HaMMEHBIIETO Beca Mo anroputMaM Kpackana
u IIpuma.

2.4 | Luxiel B rpadax. [Toctpoenue »niinepoBa 1ukiIa 10 anroputmy Dnépu  u
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No Haumenoanue pazaena, S e —

n/m TEMBbI TUCIUTLTNHEI
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 MOJeIu u | Anropum @oppa-PankepcoHa MOMCKa MAKCUMaJIbHOIO MOTOKa B
aITOPUTMBI peueHus | ceru.
KJIACCHYECKUX 3a/1a4.
3. OcHogul meopuu | Pazdbop takToB paborel mammH Triopunra. llocTtpoenmne marmx
aneopummos TrropuHra, peanu3yromnux NpakTHYECKUe 3aaaun. Jloka3aTesnbCcTBO
MPUMUTUBHON PEKYPCUBHOCTH (hyHKIHHA. IToctpoenue
HOPMAaJbHBIX AITOPUTMOB, PEANTU3YIOLINX MPAKTUYECKUX 3aJ1auu.
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 Tlopsizok oOleHMBAHUSI YycrneBaeMOCTH M CcHOPMHUPOBAHHOCTH

KOMHeTeHIIl/Iﬁ oﬁyqalomerom B TeKymeii 141 HpOMe)I(yTOqHOﬁ artrecranuu.
JI1sl TIOJIOKUTENLHOW OICHKH TI0 pe3yJbTaTaM OCBOCHUS JUCHUIUIMHBI 00y4aroIieMycs
HE00XO/IMMO BBINIOJIHUTh BCE YCTAHOBJIEHHBbIE BHJIbI ydeOHOW paboThl. OleHKa pe3ysbTaToB
paboTsl oOyuatromerocst B 6amiax (Mo Bugam) MpuBeaeHa B Tabmuie 7.
Tabmuna 7 - bannpHO-pedTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboThI
oOyuaromuxcs no Bugam (bPC)

Yuebnas pabota |Cymma  |Bumsl u pe3ynbTaThbl OreHka B aTTecTaluu Bbannst
(BUIBI) OamnoB  |y4eOHOI paboThI
Cemectp 2
Texymas yueOnas (80 JIexImoHHEBIE 3aHATHS 1 6aan mocemenne 1 JIEKIIMOHHOTO 5-9
pabota B cemecTpe (KOHCIIEKT) 3aHATHSA
(ITocemenue (9 3ansrTHIA)
3aHATHH 110 Omnpoc o KoHTpodbHEIM |1 6ana — onpoc Ha 1 3aHsATHH 9-17
paclucaHuio U BOTIPOCaM Ha
BBIMOJTHCHHE MPAaKTUIECKOM 3aHITHH
3aJIaHMi) (17 3ansaruit)
WHnuBuayanbHble 3a oqHO MHAMBHUYAJIbLHOE 3a/1aHUE OT 5
3aaHus (OTIET O 02 12 -24
BBIITOJTHEHUH 6 6assoB (BeIIONHEHO 51 - 65% 3anaHwui)
WHJIMBUYaJIbHOTO 8 6as1a (BeImoSIHEHO 66 - 85% 3a1aHul)
3a/1aH¥s) 12 6anumoB (BeimonHeHO 86 - 100% 3amaHmin)
(2 pabotsr)
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Tecrtsl (3 Tecra)

TectNel, TectNe3 5 6aJyuta (MOporoBoe 3HAYCHHUE) 15-30
10 6ans0B (MakKCUMaITLHOE 3HAYCHUE)
TectNe2 5 6asuta (MOporoBoe 3HAYCHHUE)
10 6am0B (MakcCUMabHOE 3HAUCHHE)
Hroro no Tekymeii pagore B cemectpe 2 41 -80
IIpomexxyrounas |20 Teoperndeckuii Bompoc 1 |3 6anmia (moporoBoe 3HaUYCHIHE) 3-5
aTTecTanus 5 6an0B (MakcHMaIbHOE 3HAYCHIE)
(3auer) Teoperuueckuii Borpoc 2 |3 6asna (MoporoBoe 3HAUEHHE) 3-5
5 dann1oB (MakcuMabHOE 3HAUCHUE)
Pemenne 3agaun 1. 3 dana (moporoBoe 3Ha4YEHHE) 3-5
5 dann1oB (MakcuMaIbHOE 3HAUCHUE)
Pemrenue 3amaun 2. 3 6aJU10B (TTOPOTOBOE 3HAYUCHUE) 3-5
5 6an10B (MakcHMaIbHOE 3HAYCHIE)
HToro mo mpoMeKyToO4YHO# aTTecTanuu B cemectpe 2 (3Kka3MeHy) 12 -206.

CyMMapHaﬂ OIICHKA 110 JUCHUIIJINHE B CEMECTPE 2:

51-100 6.

CymMa 6aJuIoB TeKyIeil 1 IpoMeKyTOUHO! aTTecTalul

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

Cemectp3

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

(ITocemenue (9 3ansTHII)

3aHATHH 110 NnauBuayanbHble 3a unauBuayaabHoe 3aganue Nel ot 7 jo:
pachucaHuIo U 3a1aHus (OT4ET O 7 6amnoB (BeimosHeHO 51 - 65% 3amanuii) |13 - 25

BBITNIOJIHCHUC
3aJlaHuH)

BBITIOJTHEHUH
HHIUBUAYAILHOTO
3aJIaHus)

(2 paboTsr)

11 6anna (BeImonHEHO 66 - 85% 3amaHmit)
15 6asnoB (BeimosHeHO 86 - 100% 3amanuil)
3a unauBHAyadbHOE 3a1aHue Ne2 o1 5 102
5 6asutoB (BEIONTHEHO 51 - 65% 3amanuii)

7 6ana (BeITOIHEHO 66 - 85% 3ananHmii)

10 6ansoB (BeImoHEHO 86 - 100% 3amaHwMit)

Tecr (2 TecTa) 4 panna (moporoBoe 3Ha4YCHHE) 8- 16
8 da10B (MakcuMabHOE 3HAUCHUE)
Kontponsnas pabora 5 6aJsu1a (MoporoBoe 3Ha4YCHHUE) 5-10
10 6ans0B (MakcHMalbHOE 3HAUCHUE)
HTroro mo Texymieii padore B cemecTpe 3 31-60
IIpomexxyrounas |40 Teoperudeckuii Bonpoc 1 |4 6ania (moporoBoe 3HaAUCHIUE) 4-9
aTTecTanus 9 0aJs10B (MaKCHMaJIbHOE 3HAYCHNE)
(’x3ameH) Teoperudeckuii Bonpoc 2 (4 6ajia (moporoBoe 3Ha4eHUE) 4-9
9 pasI0B (MakcUMabHOE 3HAUCHHUE)
Teoperudeckuit Bompoc 3 |4 6ana (IoporoBoe 3HaAUYCHHE) 4-9
9 6a10B (MakCHMaJIbHOE 3HAYCHHE)
Pemenue 3amaun 1. 4 6aJuToB (ITOPOTOBOC 3HAYCHUE) 4-7
7 6a/U10B (MaKCUMAaJIbHOE 3HAYCHUE)
Pemenue 3agaum 2 4 6ansa (MoporoBoe 3HAUYCHUE) 4-6
6 6a/10B (MakCUMaJIbHOE 3HAYCHUE)
HTOro mo mpoMesKyTOYHOM aTTeCTAI[MU B ceMecTpe 3 (3K3aMeHY) 20-406.

CymMapHasi OlleHKa 10 THCHHILUTAHE B ceMecTpe 3:

51-100 6.

CyMMa 0aJuIoB TEKyIEH U MPOMEXYTOUHON aTTeCTalluH

5 MarepuajibHO-TeXHHYECKOe, IPOrPaAaMMHOE M Y4eOHO-MeTOAN4YecKoe
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o0ecreyeHHe IMCIHUIINHDI.

5.1 YueOHas sureparypa
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 -
BO HI'TY, 2012. — 280 C. - Pexum JIOCTyMa:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. KysuenoB O.I1. JluckperHas maTemaTHKa i MH)XEHepa [DNeKTpOoHHBIH pecypce| /
O.I1. Ky3HeroB - DIeKTpOH. TEKCTOBBIC JIaH. - 6-¢ u3j., crep. - Cankr-IlerepOypr - Jlans, 2009.
—400 c. Pexxum mocryma: https://e.lanbook.com/reader/book/220/#1/

JomosiHuTeIbHAS YUeOHAsl JJUTEpaTypa

1. JluckperHas mareMatuka [DIEKTpOHHBIH pecype]| : B 2 4. : ydeOHOe mocobue Jist
crynentoB By30B. U. 1 / E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HoBOKy3HeIKH
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, 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. [IuckpetHas marematuka [DnekTpoHHbINH pecypc]: yuebnuk / H.IL

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

«PexomennoBano» YMO 1o KIacCMUECKOMY YHUBEPCUTETCKOMY OOpa30BaHUIO B

KayecTBe y4eOHMKa JJI CTYACHTOB BBICIIMX YYEOHBIX 3aBEACHMH, OoOydaroumxcs IO

HamnpasieHusaM noarotoBku 010100 «Maremartukay, 010200 «Marematuka. [Ipuknagnas

matematuka», 011000 «Mexanuka. Ilpuknagnas 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. [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/

&

5.2 IIporpamMHoe u wuHPOPMALUOHHOE oO0ecneYeHHEe OCBOCHUS
TUCUMILTHHBI.
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http://biblioclub.ru/index.php?page=book_view&book_id=135675
http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php
http://biblioclub.ru/index.php?page=book_view&book_id=89024
http://e.lanbook.com/view/book/2293/
http://znanium.com/bookread.php?book=126799
http://e.lanbook.com/view/book/437/

VYueOHbIC 3aHATHUS 110 TUCIUIUIMHE MPOBOIITCS B yueOHBIX ayautopusx HOU KemI'V:
Tabmuma 8 — MaTepualbHO-TEXHHYECKOE W TPOrpaMMHOE OOECIICUCHHE ayTUTOPHBIX

3aHATHH B CAMOCTOSITEIILHOM pa60TbI

HanmenoBanue
MOMEIEHUH IS IPOBEICHUS BCEX
BUJOB y4eOHOW AEATENLHOCTH,
MpeTyCMOTPEHHON yueOHBIM

[Iepeuenb 0CHOBHOTO
obopymoBaHus, yaeOHO-
HaTJSIIHBIX TOCOOHI
1 UCTIOJIB3yEMOTr0 MPOrPaMMHOTO

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

IUIAHOM, B TOM YHCJIC TIOMEILCHUSI obecrieueHust IUIAHOM
JUIsL CAMOCTOSTEIIBHON paboThI
616 VYwuebnas ayautopusa ans|CrneunanuzupoBanHas (yueOHas) 654079, Kemeposckas

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

(TIpaKTHYECKOro) TUIA;

- TPYIIOBBIX U MHIUBHIYaJbHbBIX
KOHCYJIbTALIHM;

TEKYIIeT0  KOHTPOJIS
MPOMEXYTOYHOH aTTecTanuy.

n

Me0elb: IocKa MeJoBas, kadenpa,
CTOJIBI, CTYJIbSL.

O0opynoBaHue IS MPE3eHTAIUU
yueOHOro MaTepHuasa:IepeHOCHOe
- HOYTOYK, DKpaH, IPOEKTOP.
Hcnons3zyemoe MpOrpaMMHOE
oOecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
Mo CyOJHMIIEH3UOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o

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

pacnpoctpansemoe I10), Firefox
14 (cB0oOOmHO pacmpocTpaHsieMoe
110), Sunexc.bpayzep
(oTeuecTBeHHOE CBOOOHO
pactpoctpansiemoe I10).
WNuTepuer ¢ obecrneueHneM
noctyna B OMOC.

oOmactb, r. HoBOky3Heuk, mp-KT
Mertamtypros, 1. 19

716 VYuebuas ayauropus s
MIPOBEICHUS:

3aHATHH CEeMHMHAPCKOT0
(TpaKkTUYeCcKOro) THIIA;

- TPYIIOBBIX W WHIUBHIYaJbHBIX

KOHCYJIbTALIHM;
- TeKyIero  KOHTPOJS |
MIPOMEKYTOYHON aTTECTaIH.

Crnenmanu3upoBanHas (y4deOHast)
Me0elb: TocKa MeJoBas, Kadenpa,
CTOJIBI, CTYJIbS.

OO0opynoBaHue JIs MPe3eHTAIUN
y4eOHOro MarepHalia:liepeHOCHbIC
- HOYTOYK, 9KpaH, MPOEKTOP.
Hcnonb3zyemoe MPOrPaMMHOE
oOecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
Mo CyOJMIEH3UOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. 1o

12.12.2021 r.),  LibreOffice
(cBOGOIHO pacmnpocTpaHsieMoe
I10), FoxitReader (cBoOOIHO

pacnpoctpansiemoe I[10), Firefox
14 (cBoOOmHO pacmpocTpaHsieMoe
o),
SAnnexc.bpaysep(oredecTBeHHOE
CBOOOJHO pacrpocTpaHseMoe
[1O).

HNureprer c
noctyna B OMOC.

obecrnieueHreM

654079, Kemeposckas
oOmactb, r. HoBoOky3Heuk, mp-KT
Meramnypros, a. 19

5.3

CoBpeMeHHbBIE

npogeccuoHaIbHbIE

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.
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1.  OGmepoccuiickuii

MaTE€MaTUYeCKUuil  MOpTall

http://www.mathnet.ru/

(ua(opmarmonHas

CUCTEMA)

2. Hayunas osnextponnas OubOmumoreka eLIBRARY.RU — kpymnueimmii 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 § - TeMbl MUCEMEHHBIX YIeOHBIX pabOT

Pasznen | Tems! | KoHTpOIbHEIE TOUKH
Cemectp 2
Teopus MHokecTBa U onepaluyy HaJl MHOKECTBAMM. Tect Nel
MHOYECTB
OtHomenus. CBolcTBa OTHOIIECHHUM. DyHKINH Tect No2
DKBUBAJICHTHBIE TPEOOPA30BAHUSI MHOXKECTB. NunuBunyansHOE
Onepanyu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIIICHUH. 3aganue Nel
Marematnuec | ByneBsl pyHKINHT Tect Ne3
Kas JIOTHKA
HopMmabHbie (OpMBI IpeACTaBICHUS OYIICBBIX NunuBuayansHOE
¢bynkuii. [TonHoTa cucrteM OyneBbIX (PYHKIIHIA 3agaHue No2
Cemectp 3
Marematuuec | BrIckaspiBaHHE. Jlornueckue orepanuu Hax | TectNel
Kas JIOTUKa BBICKQ3bIBAaHHUSIMH.
Jlormueckoe crnegoBanue GopmyI anreopbl NunuBuayansHOE
BbICKa3biBaHuil. [Ipenukatel. JlIornueckue u 3aganue Nel
KBaHTOPHBIE ONepaluy HaJ npeaukataMu. Jlornueckoe
cienoBanue (popMyI1 JOTUKHU TIpenukaToB. Mcuncnenue
BbICKa3bIBaHUM. Teopus eCTeCTBEHHOrO BhIBOJIA
OcHoBBI OcHOBHbIE IOHATHUS U OTIPEETICHUS TEOpUH IpadoB. Tect Ne2
Teopun AnroputMmsl Ha rpagax NunuBuayanbHoe
rpados 3agaHue Ne2
OCHOBEBI Mamuna Trropunra. HopMaiabHbie anropuTMbl Kontponbhas
TEOpPUH Mapxkosa. [IpuMUTHBHO-PEKYpCUBHBIE (PYHKITUN paborta
aJITOPUTMOB
6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3a1a4¥ JJIS1 NPOMEKYTOUYHOM

arTrecralmmum

Pazoen 1. Teopus mHodcecms

Tewma 1.1 INonmHOXKecTBa. Onepanuu HaJl MHOKECTBaMU. MOIIIHOCTh MHOKECTB.

IIpumepnvie meopemuueckue 60npocsi
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http://www.mathnet.ru/

1. Yro Takoe wmHoxecTBO? KTO sABiIseTcss ocHoBareneM Teopun MHOxecTB? Kak
0003HavYaeTcss MPHUHAJIKHOCTh WM HE MPHUHAUICKHOCTh HEKOTOPOTO O0OBEKTa X MHOXKECTBY
A?

2. OObsacHUTE OCOOEHHOCTHM 33JaHHUS  MHOXKECTB  Pa3jIMYHBIMH  CIOCOOAMH:
MIEPEUYHCICHUEM, XapAKTEPUCTUUECKUM ITPEANKATOM, IOPOKIAIOIIEH TPOLIETYPOH.

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

4. Kakoe MHOXeCTBO Ha3bpiBaeTcsi MmycThiM? Kakoe MHOXECTBO Ha3bIBaCTCS
yauBepcanbHbIM? Kak 0003Haual0TCs MyCcTOe U YHUBEPCATHhHOE MHOKECTBA?

5. Kakoe MHOXECTBO Ha3bIBAETCS MOJMHOKECTBOM MHOKecTBa A? Kakumu cBoiicTBaMu
00J1aJJTaeT OTHOLIEHUE BKJIIOYEHUSI MHOXeCTB? B kakoM ciydae MHOXeCTBa paBHbI? B uem
OTJIMYHME MEXI1Y COOCTBEHHBIMU U HECOOCTBEHHBIMU MOJIMHOKECTBAMU MHOXeCTBa A?

6. Kakoe MHOeCTBO Ha3bIBalOT OyiaeaHOM MHOXeCTBA A? CHopMynHpyHTe U TOKOKUTE
TEOpEMy O MOLTHOCTH OyJeaHa KOHEYHOIO0 MHOKECTBA.

7. Onpenenure, Kakue ONEpAllMM U KaK MOXHO MPOM3BOAUTH HaJ MHOXKecTBamH. Kak
n300paxkaeTcs pe3yNbTaT TUX Olepaluii Ha AuarpamMMax Jiiepa — Benna?

8. 3anummTe  OCHOBHBIE  3aKOHBI  TEOPUHM  MHOXKECTB  (MIAEMIIOTEHTHOCTbD,
KOMMYTaTUBHOCTb, aCCOLIMATHBHOCTH, TUCTPUOYTUBHOCTbH, TMOTJIONIEHHWE, CBOMCTBA ITYCTOTO
MHOKECTBA M YHUBEPCYMa, HMHBOJIOTUBHOCTD, 3aKOHBI JIe MopraHa, CBOMCTBa AOTOTHEHUS).

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

10. Kak cocTaBuUTh XapaKTEpUCTUUYECKHUE NPEIUKAThl MHOXKECTB, IOJIYYarOLUIUXCS B
pe3yNbTaTe BHIOTHEHUS ONepaluii mepeceueHus, 00beJUHEHHS U JIOTIOTHEHUS, €CITU U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEAUKATHI UCXOAHBIX MHOXKECTB?

11. Jlokaxkxure 3aKOHbl TEOPUM MHOMXECTB C TOMOLIBIO XapaKTEPUCTHUECKUX
MPENKATOB.

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

13. B xakoM ciy4yae ToBOpSIT, UTO MEXKIYy MHOXKecTBaMU A U B ycTaHOBII€HO B3auMHO-
OJIHO3HAYHOE COOTBETCTBHUE?

14. Kak ycTaHOBUTH PABHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakne MHOKeCTBa Ha3bIBAOTCS] CYETHBIMU?

16. [oxaxuTe TEOpeMy O HECUETHOCTM MHOXECTBA BCEX JEHCTBUTEIBHBIX YHCEN
orpeska [0;1].

17. Kakne MHOKeCTBa Ha3bIBAIOTCSI KOHTHHYAJIbHBIMU?

18. ChopmynupyiiTe akcCHOMY MaTeMaTHYECKON MHIYKITHH.

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

(XeY)Nz

2. Tloctpoiite muarpammy Diisepa o 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(1B)UC =(AUC)N(BUC).

4. MakcuMasbHO YIIPOCTUTE BBIPAXKEHHUSI, OJIb3YsSICh OCHOBHBIMU 3aKOHAMH T€OPUU
MHOKECTB ((AU(Bn 8))n((An(BU D))Uc))uéu(Au(B no))

5. Jloka)kuTe METOJIOM MaTeMaTUYE€CKON MHIYKIINU:
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1.4+2-7+3-10+...+n(3n+1) =n(n+1)%.
Tema 1.2. IIpsimoe npousBeaenrne MHOkeCTB. CooTBeTcTBUS. CBOMCTBA COOTBETCTBUIA.
IIpumepHnvie meopemuueckue 60npocowl

1. Yro sBiseTcs pe3ynbTaToM MPSMOT0 MPOU3BEACHUS IBYX MHOXeCTB? UTo sBisieTcs
pE3yJIbTaTOM BO3BE/ICHUSI MHOKECTBA B HATYPAJIbHYIO CTEIIEHb?

2. Jlokaxutre TeopeMy O MOIIHOCTH MPSMOTO IIPOM3BENEHUS [BYX KOHEUHBIX
MHOKECTB.

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

4. B yem oriauyue oO0NacTH OTHpPABIEHUS U O0JIACTU MPHUOBITHUS COOTBETCTBUS OT
o0racTu onpeeseHus U 001acTu 3HaYeHU COOTBETCTBUSA?

5. Onwumute cnocoObl 3amaHusi COOTBETCTBUA (Tpaduueckuii crmocod, auarpamma,
MaTpuLa).

6. Kakoe oTHOLIEHHME Ha MHOXXECTBE HAa3bIBA€TCS TOXKIECTBEHHBIM (OTHOLIEHHEM
uneHTudHocTn)? Onpeaenure mycToe U YHUBEPCaIbHOE COOTBETCTBHUS.

7. HailTe ompeneneHue onepauusM HaJ COOTBETCTBUSIMU: JIOIMOJHEHHE COOTBETCTBUS,
MOCTPOEHHUE 0OPATHOTO COOTBETCTBUS, 00bETUHEHHE, ITEpeceUeHIE, KOMITO3UIIHSI.

8. Kak mocTpouTs MaTpuiibl COOTBETCTBUM, MOTYUYAIOIIUXCSA B pe3ylbTaTe ONepauil u3
MPEABIIYIIEro BOIPOCa, UCIOJb3Yysl MATPULIBI UICXOJHBIX COOTBETCTBUI?

9. UTO Ha3bIBAIOT CTENEHBIO OTHOLIEHUS HA MHOXKECTBE?

10. Yto Takoe orpanndyenure coorBeTcTBus? CyKeHHE COOTBETCTBUSA?

11. Yro Ha3pIBalOT CEYEHUEM COOTBETCTBUA MO 3jeMeHTy? Omnpenenure MOHATHE
«(axTop-MHOXKECTBO MHOXKECTBA M 110 COOTBETCTBUIO P.

12. Yto Takoe NPOEKUUU COOTBETCTBUS? YCTAHOBUTE CBS3b IOHATHUS «IIPOEKIHMU
COOTBETCTBUS C MIOHATHEM «CE€YEHUE COOTBETCTBUS 1O JIEMEHTY.

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

14. Yo Ha3bIBaETCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE Ha3bIBAlOT PpPe(IECKCUBHBIM,
aHTUpe(]IEeKCUBHBIM, HepeQueKCUBHBIM? B uemM oTianune CUMMETpUYHBIX, aHTUCUMMETPUYHBIX
Y HECUMMETPUYHBIX OTHOLIEHUH Ha MHOXKecTBe? Kakue oTHOIIEHUSI HA MHOYKECTBE HAa3bIBAIOTCS
TpaH3UTUBHBIMU? B KakoM ciyyae OTHOILLIEHHE Ha MHO>KECTBE Ha3bIBACTCSI MOJTHBIM?

16. Kak MOXHO HCIIOJIb30BAaTh MaTpUIbl KOHEYHBIX OTHOLICHHH Ha MHOXECTBE IS
IIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOLIEHME HAa MHOXECTBE HA3bIBACTCS 3KBUBAJIEHTHOCTHIO? UTO Takoe
Knacc JkBuBaleHTHocTu? Kakumu cBoiicTBamMu 007alaloT KJIacChl IKBUBAJEHTHOCTH?
Chopmynupyiite 1 ToKa)KuTe T€-OpeMy 00 OTHOILIEHHH SKBUBAJIEHTHOCTH.

18. Kakoe oTHOIIEHHE Ha MHOKECTBE Ha3bIBaeTCs MopsiikoM? B ueM oTimyue crporo u
HECTPOro mnopsiAkoB? B yeM oTiW4yue MOJHOr0 M 4YacTUYHOTrOo mnopsAnkoB? Kak Ha3bIBaroT
MHO’KECTBA C 3aJJaHHBIM Ha HUX MOJIHBIM HopsiakoM? Kak Ha3bIBalOT MHOKECTBA C 3aJJaHHBIM Ha
HUX YaCTUYHBIM TOPSIKOM?

19. Kakue »sraeMEHTHI YIOPSJOYEHHOTO MHOXKECTBA HA3bIBAIOTCS HAWOOJBIINH,
HauMeHbIni? Kakue 31eMeHThl yNopsJ0UYeHHOTO0 MHOXECTBAa HA3bIBAIOTCS MaKCHUMAaJbHBIMU,
MUHUMaJIbHBIMU? Kakue oOBEKTHl COCTABISIOT BEPXHIO M HIDKHIOIO TPaHU YIOPSIOYEHHOTO
MHO>kecTBa? Kak Ha3pIBalOT HAaMOOJIBIIIYIO HIDKHIOI M HAUMEHBIITYIO0 BEPXHIOIO TpaHu?

20. Kak nocTpouTts quarpamMmy Xaccd YaCTUYHO YIOPSAI0UYEHHOTO MHOXKECTBA?
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Ilpumepnvie npakmuueckue 3a0aHUs.
1. Jlamo A=fabcj  B={l234)  RAcAxB  RcB’  A={a1@2)b3)(2)(3) (),

P ={11)(22)22)(23) 24) 63)44) | Us06pasure B, P rpapuuecku. Haiinure marpumy ReP)™.

[IpoBephbTE C MOMOIIBIO MATPHUIIBI, SBISETCS M OTHOIIEHHE 2 peplIeKCUBHBIM, CHMMETPHYHEL
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2.  Haiimure  oOmacte  ompegeneHus,  00JacTh  3HAYCHUH  OTHOIICHUS
PcR? (xy)ePeox?+y?=1. SBngercs nu oTHOmeHue P peduiekCuBHBIM, aHTHPE(IIEKCUBHBIM,
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 GyHKIMKu? Kakast pyHKIMs Ha3bIBaeTCs oneparuen?

2. YeM ornuuvaroTcs 00JacTb ONpeleNeHus W o0iacTh 3HadeHus (PyHKUHMU 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. Kakwe OQyHKIMM HA3BIBAIOT WHBEKTUBHBIMH? Kakue QyHKIMHM Ha3bIBAIOTCS
CIOPBbEKTUBHBIMU? UTO Takoe OMEKIus?

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

6. Pensaunonnsie 0a3bl JaHHBIX B MIEPBOM HOpMaJbHOW (opMe U OTHOLIECHUS. ATpUOYT.
3anuce.

7. Onepanuu HaJ 6a3aMu JAHHBIX.

IIpumepnvie npakmuueckue 3a0anus
1. Onpenenute o6pa3 u nmpoobpa3 pynkuuu f:R—->R f(x)=sinx. Ykaxure, siBIsSETCS

JIM COOTBETCTBHE f 1 (DYHKIMEH.
2. Onpenenute obpa3 moamHoxecTBa C =R — f(C) u mpoobpa3 moaMHOkecTBa D < R —

f (D) nnsa pyaxmum f:R—>R, f(x)=x%, C=[-32], D=[4,9], D=[-6,-4], D=[-34].

3. s pynkmuit R—R f(x)=2x+1, g(x)=

x21+2 , HalauTe Cyneprnosunuio (fog)(x).
Pa3zoen 2. Mamemamuueckas nocuxa
Tewma 2.1. byness pynkiuu. [Ipeacrapnenne B HOpMalbHbIX (hopMax.
Ipumepnvie meopemuueckue 60npocsl

1. Kakas ¢pynkuus HazpiBaetcst 0yneBoii? CKOIBKO BCETr0 UMEET 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 kakoM nopsKe BBIIOJIHAIOTCS JIOTHYECKUE ONEPALIMH, ECIIM MHOE HE YCTAaHOBIIEHO
cKkoOkaMu?
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4. Jlokaxure BCE OCHOBHBIC 3aKOHBI OyleBOH anreOphl, MOCTPOCHUEM TaOIHII
HUCTUHHOCTH.

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 KOHBIOHKTUBHOW HOpMaibHO# Gopmoit (KHD)?

11. JTokaxxute TeopemMy o IpeacTaBieHun Jo0oit OyneBoit pynknuu B JJHO (KHD).

12. Jlokaxxute nepByro ¥ BTOpyto Teopembl LLleHHOHA 0 pa3noskeHnu OyineBol GyHKIIUH
0 IEPEMEHHBIM.

13. Yro Takoe KOHCTUTYEHTA €IUHUILIbI, KOHCTUTYEHTa HYJsI?

14. Kakas ¢opmyna Ha3bIBaeTCS COBEPIICHHOW AU3BIOHKTUBHON HOpMalbHOU hopmoit
(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 Tabiuield UCTUHHOCTU
(cmenctBue 2 TeopeM lllenHona)?

Ipumepnsie npakmuyeckue 3a0anusl
1. TloctpomB Tabnuibl WUCTHHHOCTH COOTBETCTBYIOIIMX (YHKUIUN, BBIICHUTE,

SKBUBAJICHTHBI TU GOPMYJIBL v U O u=(x—>y)®((y—>7)—>x-y), o=y-Z>X.

2. VkaxuTe Bce QUKTUBHBIE IepeMeHHble QyHKIMK f (X, Y, z) = (10101010) .
3. Iloctpoiite nBOMCTBEHHYIO QYHKUMK f =(XvyvZz)-tvX-Yy-Z, HCHONB3Ys IPHHLIHII

JIBOMCTBEHHOCTH

4. Tloctpoiite nBoiicTBeHHy0 Gynknum  f =(1000001110001100), HCHOIBL3Ys
OIIpEZICIICHUE.

5. C mnomomuplo 5SKBUBAJIEHTHBIX mpeoOpa3oBanuil mnocrpoite JIH®D ¢yHkuun
f (X%, X3)=(% v R v %g)- (X Xp v Xg)-

6. IlpencraBpre B CIH® u B CKH® ¢yHKIUNIO, MOIB3YSICh CIEACTBUEM 2 TEOpeM
[llenHoHa f (xg,X,,X3)=(01010001).

7. C mnoMOIIpI0 AaHAWIMTHYECKUX NpeoO0pa3oBaHUN  MpeNCTaBbTe  (YHKIIHUIO
f (xlyxz, XS) :(Xl v xz)_> x3 B CIH®O u 8 CKHO

Tema 2.2 Munumu3aius OyneBbIX (yHKIIHA.
IIpumepnvie meopemuueckue 60npochl
1. Kak onpenenserca cnoxunocts JJHD? Kakyro IH® Ha3pIBatOT MUHUMAIBHON?
2. YUto takoe uMIUIMKaHTa Gopmyiabsl ¢@? B kakom ciydae uMITUKaHTa (HOPMYIIBI @
Ha3bIBACTCS IPOCTOM?
3. Kakas JIH® Ha3sBaercs cokpameHHo? Kak mnoctpouts cokpamieHHyro JIH®
metonom KsaitHa?
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4. Kakas JIH® nazbpiBaetcs TynukoBoi? Kak nomyunts Tynukosbele JJH® no marpure
Kgaiina?

5. Kak ctpourcs xapra Kapuo mist 3-mectHbix u 4-mecTHbIX (yHkumid? Ilo xakomy
MpaBUIly BbLAEISAIOTCS mpsMoyroiabHuku Kapno? Kak coctaBUTh NpOCTYI0 HMIUIMKAHTY IO
npsmoyroyibHUKy KapHo? Kak npumensercs kapra KapHo 118 MUHUMHM3AaLMU YacTUYHOM
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. Haiinute munumansayro JIH® ¢ momomipio Meroga Ksaitma m kapt Kapno mis
¢byuknuu f=(01010111).

2. C momompto kapt Kapuo nocrpoiite MJIH® s yactuaHO onpeneieHHON PyHKITUN
f=(01--01-1) (mpovepku COOTBETCTBYIOT HEOMPEACICHHBIM 3HAUCHHSIM)

Tewma 2.3. IlonHoTa cuctem OyneBbIX QYHKIUH.

IIpumepnvie meopemuueckue 60npocwi

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 JKerankvHa sSBAsSeTCs TUHEHHBIM?

3. Kak nmoctpouts nonuHoM JKeramkuHa METOOM HEONPEIEIeHHbIX KOd(p(hUIuEeHTOB?
Kak nmoctpouts nonuaom JKeraiakuHa, HCTIONb3ys TpeyroiabHuK [lackans?

4. Kakas OyneBa (yHKIMS HasbiBaeTcs nuHeiHONW? Kak mnpoBeputh JIMHEHHOCTH
(GYHKINU METOJIOM HEOIIPEIeIEHHBIX KO (GUIIMEHTOB, HE CTpOs monmHoM JKerankuHa?

5. Uro Ha3pIBaeTcs 3aMBIKAHWEM HEKOTOPOTO MHOKeCTBa OyneBbiX ¢yHkumid? Kaxoe
MHO’K€CTBO OyJIeBbIX (DYHKIIMN Ha3bIBAa€TCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTh MHOXeCTBa OyJeBBIX (DYHKIMA, COXPAaHSIOMUX HYIb.
JlokaxxuTe 3aMKHYTOCTh MHOXECTBA OYNEBBIX (DYHKIMH, COXpaHAOUMX eAuHuIy. Jlokaxure
3aMKHYTOCTh MHO’KECTBA MOHOTOHHBIX OyNeBbIX (PyHKIMHA. [lOKaXHTe 3aMKHYTOCTh MHOXECTBa
CaMOJIBOMCTBEHHBIX OyneBbIX (yHKIMHA. JloKakuTe 3aMKHYTOCTb MHOMKECTBA JIMHEWHBIX
OyneBbIX (YHKIHH.

7. Joxaxxute TeopeMy O cBocTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIxX (yHKITHI Ha3bpIBaeTCs oiHOoW? Kakas monHas cucrtema
OyneBbIX (QYHKIIMN Ha3bIBaeTCs 0a3ucom?

9. Chopmymupyiite TeopeMy ITocTa 0 IOTHOTE CUCTEMBI OYIIEBBIX (PYHKITHIA.

10. lokaxuTe T€OpeMy O TOM, YTO KaKIbIH (YHKIIMOHAIBHO-TIONHBINA 6a31C COAEPKUT
He OoJiee yeThlpeXx OyneBbIX (QYHKIIMH.

Ilpumepnvie npakmuueckue 3a0aHUs.

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

12. C momomipo MeTo/ma HEeOonpeaesieHHBIX KOA(P(OUIIMEHTOB BBISICHUTE, SBISICTCS JIA
TuHeHHON QyHKIUS f (X, %2) = (1001)

13. C nomoIpto SKBUBAJIEHTHBIX MPeoOpa3oBaHUil MOCTpoiTe MOIMHOM JKerankuHa u
BBICHHTE, SBIAETCA M GyHKIHA f(X,y) =X —> y@DX -y JIMHEHHOM.

14. Beisicuure, nosHa i cucreMa QyHKIMi {x.y, xvy, Xx®Yy, X-y®y-zDz-x}-
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15. [IpoBepsre, SIBJIETCS M cucrema byHKIMl 6azucom
{xeydz, x-y®z-xdz-y, 0, 1}

Tema 2.4. Tlpunoxenus 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 koHrtaktoB paznuuaror B PKC? Kakue OyneBbl ¢(yHKIuM
COOTBETCTBYIOT 3TUM KOHTAKTam?
3. B xakom cirydae OyneBa ¢pyHKIMs Ha3zbiBaeTcs GpyHKIMer nmpoBoaumoct PKC?
4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIMS U AU3BIOHKIUA?
5. Kakue PKC naspiBatorcsi paBHOCWIbHBIMU? Kak Bwruucisiercsi cioxHocTts PKC?
OO0oCcHYylTe SKBUBAJICHTHOCTh MHOXKECTB BceX OyneBbix pyHkumii P2 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 Ha3bBaeTcs GyHKIMEH mpoBogumoctu CDD? Kak
BBIYHCIIICTCS CII0KHOCTE CDD?
9. O0ocHyiiTe HKBUBAIIEHTHOCTh MHOXKECTB Bcex OyieBbIX pyHkiuit P2 u Bcex CDD.
10. Onummre ocHOBHBIE 331a4i Teopur CDD 1 alIropUTMbI UX PELICHUS.
Ipumepnsie npakmuyeckue 3a0anusl
1. Haiinure GyHKIINIO TPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMBbI. YTIPOCTUTE CXEMY:

X—7-
ﬂiy
X—27—Y
X-
y—1z

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

3. IocTpoiite GyHKINN TPOBOAMMOCTHU AJISI CXEMBI

X1°—>
Xz‘r%‘
Xg 5>

4. Tloctpoiite cxemMy U3 (PYHKUMOHAJIBHBIX OJJIEMEHTOB IO JaHHOW (YHKIUU
MPOBOJUMOCTH (X-yvZVX)-(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 BbICKa3bIBaHUE, SBISIONIECECS AUIBIOHKUIMEH JABYX JaHHBIX
BbICKa3bIBaHUI? B KakoMm cilydae JW3BIOHKIUS JABYX JAHHBIX BBICKA3bIBAaHUM SIBISETCS
WCTUHHBIM BBICKa3bIBaHUEM?
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4. Kak coCTaBUTb BBICKa3bIBaHUE, SBIAIOLICECS KOHBIOHKLMEH JBYX JaHHBIX
BbICKa3bIBaHUN? B KakoMm ciydae KOHBIOHKIHMSA JBYX JaHHBIX BBICKA3bIBAaHUHN SIBISETCS
VCTHUHHBIM BbICKa3bIBAHUEM?

5. Kak coctaBuTh BbBICKa3blBaHUE, SBISIOLICECS WMIUIMKAMEH JBYX JIAHHBIX
BbICKa3bIBaHUI? B kakoMm ciyyae WMIUIMKAlWs JABYX JIAHHBIX BBICKA3bIBAHUM SIBISIETCS
HCTUHHBIM BbICKa3bIBaHHEM?

6. Kak cocraBuTh BBICKa3blBaHUE, SBISIONICECS SKBUBAJICHTHOCTHIO IBYX JaHHBIX
BbICKa3bIBaHUI? B KakoM ciyyae 3KBHUBAJEHTHOCTh ABYX JAHHBIX BBICKA3bIBAHUN SBIISETCS
VCTUHHBIM BbICKa3bIBaHUEM?

7. Yro Takoe hopMann3aiis BEICKa3bIBAHUS?

8. JlaliTe MHIYKTHBHOE oOIlpeneneHue ¢GopMynbl anreOpsl BbIcKa3biBaHUU. YTO
HA3bIBAIOT UHTepIpeTanueit GopMyIbl?

9. Kakue Qopmynbl Ha3bIBAIOTCSI COBMECTUMBIMHU MO MCTHMHHOCTH? Kakue ¢opmysl
HA3bIBAIOTCS COBMECTUMBIMHU T10 JIOKHOCTHU?

10. B kakom ciydae ¢popmyna C(X1,X2,...,.Xm) Ha3bIBacTCs JIOTHYECKHM CIICACTBHEM
dopmyn  P1(X1,X2,...,.Xm), P2(X1,X2,...,Xm),..., 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. ChopmynupyiiTe anropuT™M HaXO0KICHHS MOCHIIOK JIJIsl JaHHOTO 3aKITFOYCHHUS.

15. Kakoe BbICKa3pIBAHHE MAaTEMAaTHUYECKOM TEOpeMbl X —Y  Ha3bIBaeTCs
JIOCTaTOYHBIM, KaKo€ HE0OXOTUMBIM?

16. Kak nns TeopeMbl X —Y MOCTPOUTH OOpaTHOE, NMPOTUBOIIOJIOKHOE U 00paTHOE
MPOTUBOIOJIOKHOMY  BbICKa3biBaHUs1? Kakue M3 HUX BEpHBbI, €CIU BepHa MpsMas Teopema?
Kakue 13 HUX MOTYT OKa3aTbCsl HEBEPHBIMU JIAXKE B CIIy4ae BEPHOCTH MPSMOI TEOPEMBI?

17. Yem oTnuuaroTcs 1eTyKTUBHBIC JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

18. Kak crpowtcs NeTyKTHBHOE IOKa3aTeNbCTBO YTBEpXKACHWH Buaa X —Y ? Kak
CTPOUTCS I€AYKTUBHOE J10KA3aTEIbCTBO YTBEPXKACHHUM Buaa X <>Y ?

19. Kak mpoucxoguT a0Ka3aTelbCTBO METOJ0oM KoHTpamo3uunuu? Kak npoucxoaut
JI0Ka3aTeNbCTBO METOJOM OT NPOTHUBHOro? Kak NpOMCXOAMT [10Ka3aTeabCTBO METOAOM
npuBeneHus K abcypay? Jlis uero npu qoka3aTenbCTBE MOKHO MCIOIb30BaTh KOHTPIPUMEPHI?

20. B kakoM ciy4ae s JOKa3aTeNbCTBA IMPHUMEHSETCS METOJ MaTeMaTHYeCKOU
uHAyKIMu? B kakoMm ciyuae JUisl T0Ka3aTeabCTBa MPUMEHSETCSl METO CTPYKTYPHON MHAYKLINN?

21. Jlokaxxute TeopeMy IeAyKIIUH B anreOpe BHICKa3bIBAHUH.

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

23. Onumute anroputM Merona pesoironuidl. Ilouemy meron pesomouuii B oOriem
ciryuae sBisieTcst mony3¢GeKTuBHbIM?

24. Kak coCTaBIfIOTCS Ppe30JIbBEHTHl NPU HCIOJB30BAaHUM METOJa HACBIIICHUS
ypoBHei? B ueM cocTouT cTpaTerusi BbluepKuBaHus?

25. B 9eM 0COOCHHOCTH METO/Ia JIOK-PE30JTOITNI?
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26. Kakoil NM3BIOHKT Ha3bIBaeTcs XOpPHOBCKUM? Kakoil XOpPHOBCKHI JM3BIOHKT
Ha3bIBACTCSl YHUTAPHBIM IMO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOYHBIM?

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

IIpumepnvie npakmuueckue 3a0anus

1. Tlomp3ysch TaOMUIIAMH WMCTHHHOCTH, BBICHHTE, CHPABEIMBO JIM JIOTMYECKOE
ciaeacreue (A&B)—->C,A—->B=A—C.

2. Meromom KgaiilHa BBIICHHTE, CIPaBEAJMBO JIM 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 UX B COJEPIKATEIbHOMN
dopme: «Ecnm menoe ymciio aenurcs Ha 2 M Ha 5, To oHO nmenutcs Ha 10y», «llemoe uwmcio
NEIINUTCS Ha 2 U HE IEJIUTCA Ha S5».

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

6. [IpoBepbTe CripaBeATMBOCTH CIEAYIOMIETO PacCyKIACHUS «S1 oWy B KHHO Ha HOBYIO
KMHOKOMEIMIO WIN Ha 3aHATHUS 110 MaTeMaTH4ecKOM joruke. Eciu g moiiny B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO sI OT BCEM IylIn nmocMmeroch. Ecnu g noiay Ha 3aHATHS 10 MAaTEMATUYECKOU
JOTMKE, TO MWCIBITAl0 OOJbIIOE YAOBOJILCTBHE OT CJIEIOBaHMUA IO IYTSIM JIOTHYECKUX
paccyxaeHuid. CnenoBaTeabHO, WIM sI OT BCEH IyIIM IOCMEIOCh, WM HCHBITAI0 O0O0JbIIOE
YZI0BOJIBCTBUE OT CJIEIOBAHUS 10 MYTAM JOTHYECKUX PACCYKICHUN».

Tema 1.2. AnreGpa nmpeguKaToB

IIpumepHvie meopemuueckue 60npocel

1. Yro Takoe npenuxat?

2. UTo Ha3BIBalOT MHOKECTBOM UCTUHHOCTH MpeauKara?

3. Kakue norudeckue onepanny onpeaesieHsl Uil IpeauKaToB?

4.Kakne npeaukaTsl MOJYYarOTCSI B PE3YNIbTAaTe BBINOJHEHUS JIOTHYECKUX OIEpalui
HaJ NpeauKaTamMu’?

5. Yro mosydaercss B pe3y/ibTaTe BBINOJIHEHMS ONEPALMH CBSA3BIBAHUS IEPEMEHHOU
KBaHTOPOM OOIIHOCTH

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

7. B kakoMm ciyuae popmysia Ha3bIBaeTCs 3aMKHYTON? OTKpPHITON?

8. Kak npoucxoaut unrepnperanus GopmyI JOIUKH MPeIuKaToB?

9. Kakue mnpeaukaTsl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XIecTBEHHO
70kHbIMHA? BeinomHumMeiMu? OnpoBepKUMbIMU?

10. ITepeurcnuTe TUMOBbIE KOHCTPYKIIMHU, UCIIONIB3YIOIIUECS MTPH (hopMaIH3aLuu.

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 TABTOJIOTUHU ANreOphl MPEIUKaTOB: MEPEHOC KBAaHTOPOB Yepes
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.
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14. Kakas ¢opmyna Ha3zbIBaeTcsl MpUBEACHHON (hopmoii? Kak mpuBeCTH MpeaIuKaTHYIO
¢bopmyny B npuBeneHHYI0 hopmy?

15. Kakas ¢opmyra Ha3pIBaeTCs MpeaBapeHHON HOpManbHOH (opmoii? Kak mpusectu
IpeIUKaTHYIO (OpMyIly B IIpEeIBAPEHHYIO HOpMaJIbHYIO (hopmy?

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

17. Yro takoe ynuduxanus?

18. Yo Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JBYX AU3BIOHKTOB?

19. KakoB anropuT™ MeTo/1a pe30touid I PeIuKaTHBIX Gopmyin?

Ilpumepnvie npakmuueckue 3a0anus
1. ITycts P(X)= «X — mpocroe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y mnenurcs
Ha X». UaTepnperupyiite hopmyny Vx(E(x) A Vy(D(x,y) — E(Y)))
2. Ompenenure TOXIECTBEHHO-UCTUHHA, TOXKJIECTBEHHO-JIO)KHA WJIM  BBIMOJHUMA
(ompoBepxkuma) popmyrna VXA(f(x,y), f(fi(x,y))) B HHTepIpeTanud M = (—w,), A(X,y)="x=y",

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

3. JlokaszaThb TAaBTOJIOTHIO JIBYMsl CIIOCOOAMHM METOAOM KOHKPETU3aLUMU (3aMEHUB
KBAHTOPHI HA JIOTUYECKUE OIEPALMU) U T10 ONPEICICHHI0 KBAHTOPOB M JIOTMYECKHUX OIepaluii
—(3xP(x)) = Vx=P(x)

4. MetonoM pe30NIOlMi BBUSICHUTH OyaeT JiM JaHHas (GopMylia JIOTHYECKUM
crenctBreM VX(P(x) = (Q(X) AR(X))),3x(P(X) AS(x)) = 3x(S(X) AR(X)) ,

5. [Toka3aTh ¢ MOMOILBIO METO/Ia PE3OJIOLUN CIPABEIMBOCTD CIEAYIOIINUX CYXKIACHUN
«HekoTopble PYKOBOOUTENM C YBaKEHHEM OTHOCATCS KO BceM Iporpammucram. Hu onun
PYKOBOJUTENb HE yBaXkaeT Oe3esibHUKOB. Clie/J0BaTeNIbHO, HU OJMH MIPOrPaMMHUCT HE SIBISETCA
0e3/1eTbHUKOM.

Tema 1.3. ®opmanbHbIe TEOPUH

IIpumepnvie meopemuyeckue 0npPoCsl

1. Yto Takoe akcuoma? [IpaBuiio BeiBo1a?

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

3. Yro Ha3bIBaeTCs AOKA3aTeNbCTBOM QopMyibl? UTo Takoe Teopema Teopun?

4. Chopmynupyiite 001I1e MpaBuiia MOCTPOEHUS JEAYKTUBHBIX TEOPHIl.

5. B ueM oTiinune GpopManbHBIX aKCHOMAaTUYECKUX TEOpH OT monydopManbHbIx? Uem
OTJIMYAIOTCS] TEOPUH €CTECTBEHHOTO BBIBOJA OT aKCHOMATHYECKUX TEOpHit?

6. Omnpenenure mnpoOiIeMbl JEAYKTUBHBIX TEOpHH (HEMPOTHBOPEUYHUBOCTH, IMOJHOTA,
HE3aBUCHUMOCTb CUCTEMBI aKCHOM, Pa3peIIuMOCTh).

7. [Haiite omnpenenenue (GopMaabHONM aKCHOMAaTUYECKOW TEOPUU HCUYHUCIICHHE
BBICKa3bIBAaHU I

8. ChopmynupyiiTe TeopeMy ASTYKIIHH.

9. Jlokaxkute TeopeMy O HEMPOTUBOPEYHBOCTH MCUMCIICHUS BBICKA3bIBAHH.

10. JlokaxxuTe TeopeMy O MOJIHOTE B IIMPOKOM CMBICIIE UCUUCIICHHUS BBICKAa3bIBAHUIH.

11. JlokaxxuTe TeOpeMy O pa3peliuMOCTH UCUHCIICHNS BbICKa3bIBaHUIA.

12. JlokaxuTe TeopeMy O HE3aBHCUMOCTH CHCTEMBI aKCHOM (POpPMaIr30BaHHOTO
MCUHNCIIEHUS BBICKA3bIBAaHUM.

23



13. [aiite ompeneneHWe WCUUCICHHS BBICKA3bIBAHUS KAaK TEOPUH ECTECTBEHHOTO
BBIBO/JIA.
14. Tlepeuncnute MpaBuiIa BEIBOJIA, HCIIOIB3YyEMbIE B TECOPHH €CTECTBEHHOTO BBIBOJIA.
IIpumepnvie npakmuyeckue 3a0anus
1. Ykaxwure Hemocraromyro dopmyny W, Takyr, 4ToObl TPEThs M3 MaHHBIX (HOPMYI
nojgydasach M3  HEepBOM M BTOpOM mo  mpaBwiy  BeiBoga  Modus — Ponens:

F—>(H->F),(F>(H->F))>(F>(G>(H->F))W-
2. BBIHCHI/ITG, SIBJISIETCA JIU JaHHAas I10CJIE€A0BAaTCIIbHOCTHh BHIBOJAOM M3 dKCHOM.

O6ocHyiiTe BHIBOI;

1) 6> (F->0G),

2) (6>(F>G))>(G>(G—>(F>G))),

3) G—>(G—>(F—G)).

3. Hokaxute Teopemy GopMaTn30BaHHOTO UCYUCICHUS BhICKa3bIBaHU F — F .

4, BBIHCHI/ITC, ABJIACTCA JIU JaHHAaA 1I1O0CICI0BAaTCIIbHOCTh BBIBOAOM M3 T'HIIOTE3. Eciu Ja,
TO YKAXXUTC I'MIIOTE3bI, Ialr' BBIBOJAA U BBIBEACHHYIO (1)OpMyj'Iy1

1) G>H,

2) G,

3) H,

4) H—(F—>H),

5 F>H.

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

6. Jloka)KuTe BBIBOJUMOCTD B HATYPAJIbHOM HCUUCIICHUA —> ( A& B) AN ( B& A).

Pazoen 2. Ocnoswvt meopuu epaghoé
Tewma 2.1. OcHoBHBIE TOHATHS Teopuu Tpados. Oneparuu ¢ rpadamu.
IIpumepnvie meopemuueckue 60npocol

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

2. Kakue BepmmHbl rpada HasbiBaroTcsa cMexxHbIMU? Kakue 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 paccuurars ero mmny? Kakoil myTh
Ha3bIBAETCSI LIETIBIO, MPOCTOi 1enbio? Kakoil myTh Ha3bIBAETCS IMKIMYECKUM, IIUKIOM, IPOCTHIM
mukiioMm? Yro taxoe meTiag?

4. Kaxoii rpad Ha3zsiBaeTcs myabTurpagom? Kaxoii rpad HassiBaercs ncepaorpagom?

5. Kakoii rpad HasbiBaercs nonHsiM? Kak nmpuHaTOo 0003HavaTh nojHble rpador? Kakoi
rpa¢ Ha3biBaeTcs ABYA0JIbHBIM? Kak 0003Ha4Yat0TCs MOIHBIE IBYI0JBHBIE TpadbI?

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

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

8. Uro Takoe opueHTHpOBaHHbIe Tpadsl (oprpadsl)? Kak ompenenstorcs myTth U
nosynyTh B oprpade? Uto Takoe KOHTYp oprpada?

9. Kakume o0coOEHHOCTM BO3HHUKAIOT NpPH TMOCTPOCHUH MATPULl CMEXKHOCTH U
WHIUACHTHOCTH Uit oprpados?
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10. Kak BBIMMCIUTH CTeneHb BepiinHbl rpada? Kak mocTpouTh BEKTOp CTENeHen
rpada? Kakoii rpad Ha3bIBaeTcs perysipHbIM?

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 cnyuae rpad Ha3biBaeTcCsi CBSI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTH
rpaga? Uro takoe kinka B rpade? B kakom ciydae KIMKa Ha3bIBaCTCSI MAaKCUMAIbHON?

15. Tlepeuucnure omeparyu, KOTOPbIE MOXHO BBIMONHATH Haj rpadamm. Jlalite mx
olpezeseHue

IIpumepnvie npaxmuueckue 3a0aHus

1. 3amate kaxaelid rpad pasHbIMU COCOOAMM: aHAIMTUYECKH, MATPHUIEH CMEKHOCTH,

CTPYKTYpPOH CMEXHOCTH, CHHUCKOM IyT (pedep), MaTpHIlel HHIUICHTHOCTH

Q.

2. IlpencraBbTe B TEOMETpPHUYECKOH M MaTpudHOW ¢dopMax rpadel G=G, UG,
G=G,NG,, G=G,®G,, G=G,+G,, G=GxG,, G=G,[G,], G=G,[G,]

2 3 4

G G2

Tema 2.2. Iuxnsl. [Tnanapaocts. Packpacka rpada. epesbs. OctoB rpada. CBI3HOCTS.
IIpumepnvie meopemuueckue 60npocwl

1. Yto Ha3bIBalOT paccTOSTHUEM MeXy BepiinHaMu rpada? Kak moctpoutb marpuiry
paccrosinuii rpada?

2. Yto Takoe 3KCIEHTPUCUTET BepIIMHBI rpada? Kak BBIMUCINUTH paguyc M IuaMeTp
rpada? Uro Takoe 1eHTp rpada?

3. Kakoii rpad HassiBatoT aepeBoM? Kak n3o0paxaercs 1epeBo Mpu MIOCKOH ykianke?
Yro Takoe nec?

4. Kakyro gacte rpada Ha3bIBalOT €ro octoBoM? Kak BBMHCINTH LUKIOMAaTHYECKOE
yucio rpada? KakoB cMbICT 3TOM BETUUUHBI?

5. Chopmynupyiite anropuTM o0xo0/1a BEpIIUH rpada MoucKoM B TI1yOUHY.

6. Chopmynupyiite anroputm 006xo/1a BepIInH rpada MoucKoM B IHIUPUHY.

7. Kakoit rpad HaspiBaeTcs pebGepHO-B3BelmeHHBIM? Kak mOCTpouTh MAaTpHIly BECOB
pebepHO-B3BelIeHHOT0 rpada? Kak BHIYMCIUTH BEC MaplIpyTa B peOepHO-B3BEIIEHHOM rpade?

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

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

10. Kakoe n3o6paxenue rpada Ha3bIBaeTCs FTeOMETPUUECKOM peann3areii?
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11. Jloxaxute TeopeMy O pealu3ainuu Jo0oro rpada B TPEXMEPHOM EBKIHIOBOM
IIPOCTPAHCTBE.

12. Kakue rpadsr Ha3piBatoTcsl TuiaHapHbIMHA? UTO Ha3bIBAaeTCS T'PAaHBIO IJIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBarOTCS BHYTPCHHHMH, Kakas BHenrHeH? Kak BBIYMCIHTH SUIEPOBO
YHCIIO MJIaHapHOTO rpada?

13. Jlokaxxute TeopemMy 00 MICPOBOM XapaKTEPUCTUKE INTaHAPHOTO rpada.

14. JTokaxxute HeruiaHapHOCTh TpadoB Ks, Ka;s.

15. Copmynupyiite KpUTEpHii IUIOCKOW peann3yeMocTH rpada.

16. Kak Beruuciuth yuciio mianapaoctu rpada? Tommmay 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 ajirOpUTM MOCIIEI0BATEIBHOIO PACKPAILIMBAHHUS.

18. Yto takoe xpomaTtuieckoe yucio rpada. JJokaxxkure HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouTts pedepHsIii rpad ganHoro rpada?

Ipumepnvie npaxmuueckue 3a0anus

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

BEPIINHEI rpada
1 )

2 4 6
2. HOCTpOI/ITB OCTOBbl HAMMCHBIICTO BECA, MOJIB3YACH AJITOpPUTMAMU Kpacxana u

[Tpuma.

—

3) (2 2)
®3)

BN

2 4@ 6

3. SBnsrorcs nu maHHble Tpadbl TUaHapHBIMU? OnpefenuTe TONIMHY U YHCIIO0
wiaHapHoctu rpadoB. Jng miaHapHbIX TpadoB IMOCTPONTE IUIOCKYHD T€OMETPUYECKYIO

peaH3aluio, ONPeeIUTe YUCIO TPAHEH.

5 6
4. TlpuMeHUB aJITOPUTM TOCIIEIOBATEIHFHOTO PACKpAIINBAHUS, TTOCTPOUTH PACKPaACKY

BEpIINH Ui Tpada

26



5. HaiiTn XxpoMaTuieckoe 4ucio.

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

1. B xkakom ciydyae rpad HaszpiBaercs ditiepoBbiM? Kakoil rpad HasbiBaeTCs
MOJTY3UJIEPOBBIM?

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

3. ChopmynupyiiTe aaropuT™ MOCTPOCHUS IepOBa IUKIIA B Tpade.

4. B xakom ciydae oprpad HazpiBaercs siinepoBbiM? ChopMynupyiTe KpUTEpHid
silIepoBOCTH 11715t oprpada.

5. Kakoii Trpad HaszpBaeTCs TaMHJIBTOHOBBIM, IOJYraMuIbTOHOBBIM?  Kakue
JIOCTATOYHBIE YCIIOBUS CYIIECTBOBAHUS FaMIJIbTOHOBBIX LIUKIIOB B Tpade Bam n3BecTHbI?

6. B ueM coctout 3aaua kommuBosikepa. ChopMmynupyiite aaroputm s €€ 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 cTereHn MaTpHIlbl CMEKHOCTH rpada.

8. Kak moctpouTs Marpuily uTepanmii u MaTpuily cBs3HOCTH rpada? Kak crpoutcs
MaTpHIla JOCTHKUMOCTH oprpada?

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

10. Yro Takoe 6a3a oprpada? Uto Ha3bIBAIOT CUJILHO CBSI3HON KOMIIOHEHTOH oprpada?
Kak moctpouth MaTpuily CUIbHBIX KOMIIOHEHT?

11. Cdhopmynupyiite maru anroputma dopaa-bennmmvana HaxoxkIeHUs KpaT4alIIux
MapuipyToB B rpade. Kak moBener ceds 3ToT anroput™ B oprpade, coaepkaiieM KOHTyp?

12. Kakoii rpad Ha3piBaroT ceTbio? UTO TaKOE NCTOYHUK U CTOK CETH?

13. ChopmynupyiiTe maru airoputMa onpeaeiieHus] YpoBHeH BepmuH ceth. JlJis dero
MIPOBOJIUTCS TOMOJIOTHYECKasi COPTUPOBKA BepIIuH rpada?

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

15. Yro Takoe MOTOK B TPAHCIIOPTHOMU ceTn?

16. B kakoM ciy4yae jayra TpaHCIOPTHOM CeTH Ha3blBaeTcsi HachllleHHOW? Kaxoii
MapIUIpyT B TPAHCIOPTHOW CETH HA3bIBAETCS HACBHIIICHHBIM?

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

18. Vkaxwure marm anroputma Popra-dankepcoHa TOCTPOCHUS MaKCUMAIBHOTO
MIOTOKA B CETH.

IIpumepnvie npakmuueckue 3a0anus
1. IIpoBeputs siBIsieTCS 1M Tpad

5 6
BﬁHCpOBLIMI/I, HOHyaﬁHGPOBBIMH, TraMUJIbTOHOBBIMU, MTOJYTaMUJIIbTOHOBBIMU.

2. MeTtoaoM BeTBel U rpaHill pCUINTh 3aa4y KOMMUBOSIKECPaA JIA rpa(ba, 3aaHHOro
ManHLIefI BECOB. BBIUHCINTS TaMUJIBTOHOBEI LIMKJIBI MUHUMAJILHOTO M MaKCUMAaJIbHOI'O BECOB.
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o 13 7 5 2 9
8 o 4 7 5 w
W 8 4 o 3 6 2
5 8 1 o 0 1
v 6 1 4 o 9
10 0 8 3 7 o

3. ToctpouTh MaTPUILY TOCTHKUMOCTH M MATPHUILy CUIBHBIX KOMIOHEHT. OnpeneanTsb
0a3y rpacda

2 6 9
5 !
4 8 11

4. Vicnonw3ys anroputm Popaa-bemimana, HailAnTe BCe KpaT4yaliliie MapIpyThl U3

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

Pasoen 3. Ocnosbi meopuu ancopummos

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

1. ChopmynupyliTe OCHOBHBIE TPEOOBAHUS K aJITOPUTMAM.

2. [lepeuncnure cocrapisome MalIMHbl ThIOpUHTA.

3. Yro sBisercs JaHHbIMU MalInHbl ThropuHra? ['ne XxpaHsarcs gaHHbIE?

4. Kak BbINISIUT KoH(puUrypanus MamuHbsl Telopunra? Kakas ctannapTHas HadajgbHas
KoHpurypauua? CrannapTHas 3aKIIOUATENIbHAsS?

5. KakoBbl 251eMeHTapHbIe IIaru MalluHbl ThropuHra?

6. Kak BBITJISIANT KOMaHAa MaliuHbl ThropuHTa?

7. Kak MOXHO 3aJ1aBaTh CUCTeMY KOMaH/]l (Iporpammy) MamrHbl ThiopuHra?

8. JlaiiTe onpeneneHne GyHKINU, TPABUIbHO-BBIYUCINMOI 110 ThropUHTY.

9. Chopmymnupyiite Te3uc TrropuHTa.

10. UYro wHazwpBaoT yHHMBepcanbHOW MammHOM Telopunra? Kakue mpobGiemsl
HE00XO0/IMMO PELIUTh MIPU €€ MOCTPOSHUH U METO/IbI UX PEIICHHS.
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11. B yem 3akitouaercs mpoOieMa OCTaHOBKU MalnHbl TriopuHra? JloKaxxuTe TeopemMy
0 €€ Hepa3peIIrMOCTH.

12. Kak 3anuchiBaeTcs U BBIMOTHICTCS MAPKOBCKAs MOICTAHOBKA?

13. 3anumure 00K BUI CXEMbI HOPMAJIBHOTO aJITOPUTMA.

14, Kak odopwisercs 3akioudTeNbHas TMojacTaHoBka? Yro oOo3HayaeT ee
BBIIIOJIHEHUE?

15. Kak npuMeHsI0TCsI MOACTaHOBKU TP paboTe HOPMAJILHOTO alropuTma?

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

17. Copmynupyiite runoresy A.A. Mapkosa.

Ipumepnvie npakmuyeckue 3a0anusl

1. IMoctpoutrs MammHy TbhIOpHUHTA, BBIIOTHSIONIYIO CIOXEHHE JBYX HATypaIbHBIX
yucel a v b, 3alMCaHHbBIX Ha JICHTE, C TIOMOIIBIO a U b e IMHUIl COOTBETCTBEHHO.

2. [loctpouts MamuHy ThIOPUHTa, BRITOIHSIONIYI0 KOMUPOBAaHUE CIIOBA.

3. Iloctpouts MamnHy ThIOPHHTA, BBIMOJHSIONIYI0 YMHOXKEHUE JBYX HaATypaJbHBIX
Yrcel a U b, 3aMMCAaHHBIX HA JIEHTE, C TOMOUIBIO a ¥ b €IMHUIl COOTBETCTBEHHO.

3.2. [lpumuTuBHO-peKypcuBHbIe pyHKIMU. OOI11ast TEOPHUS AITOPUTMOB.
IIpumepnvie meopemuueckue 60npocwl
. Kakas ¢pynkuus HazpiBaeTcst 3 (h)eKTUBHO BBIYMCIUMON?
. Kakne ¢pyHKIMM OTHOCATCS K MPOCTEHIITNM BBIYMCIUMBIM (DyHKIIHSAM?
. 3alHIIUTE ONIEPATOP CYNEPHO3ULUU
. 3alMIIUTE ONEPATOp IPUMUTUBHON PEKYPCHH

1
2
3
4
5. Kakas QpyHKIUS Ha3bIBAeTCA NPUMUTHUBHO-PEKYPCUBHON?

6. 3anuIuTe OnepaTrop MUHUMHU3ALNN

7. Kakast pyHKIHS Ha3pIBACTCSl YaCTUIHO-PEKYPCUBHOM?

8. Chopmynupyiite Tezuc Yépua.

9. JlokaxuTe TeOpeMy O BBIUUCIMMOCTH MO ThIOPUHTY JI000H 4aCTUYHO-PEKYPCUBHOM
(GyHKIHIH.

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

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

12. BpemeHHass CIOXXHOCTh  alNropuTMa. BpeMmeHHas  CIIOKHOCTh  3aJayM.
[TonmnHOMMANIbHBIE AITOPUTMBI U 3aJ1a4H.

13. Kitacc NP anroputmoB u 3anad. NP-rmommabsie u NP-Tpynsbie 3apaun. Kimace E-3amaq.

14. EMKoCTHas CI0KHOCTH anropurMa. Teopema o0 OlleHKe EMKOCTHOM CJI0KHOCTH
aJIropuTM™Ma.

IIpumepHule npakmuyeckue 3a0aHUs
1. Jloxa3aTb MPUMUTUBHYIO PEKYPCUBHOCTH (DYHKIIUH

Ly =x+y f(xy)=xy f(xy)=x'
2. Jloka3zaTh NPUMHUTUBHYIO PEKYPCUBHOCTD (DYHKIIHIA
b (X y) =X b,(xy)=xvy bi(xy)=xny
3. JlokazaTh MPUMHTHUBHYIO PEKYPCHBHOCTD (DYHKITHIA

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