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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 1O JUCIUTUIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

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

HaumenoBanue kateropuu
(Tpynmbl) KOMIIETEHIUH

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

o0bwenpogeccuonanvhast

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

1.2 UHauKkaTopsbl JOCTHKEHUSI KOMIIEeTeH M i
Tabnuna 2 — UHauKaTopsl JOCTUKEHUS! KOMIIETEHLUH, OpMUpPYyEMble AUCIUITITMHON

KO,Z[ W Ha3BaHHUEC KOMIICTCHIIMHN

WNHaukaTops! JOCTIDKEHUS
komrerennuu no OITOIT

JIMCIUTUTAHBI M IPAKTHKH,
dhopmupyronue kommerennuo OIMOIT

OIIK-1 Cnocoben
IIPHUMCHATH
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 MEeTObI
TEOPHUH BEPOATHOCTH U
MaTeMaTHYEeCKOM CTaTUCTUKHU
JUTSL MOJIETTUPOBAHUS
MPUKIIATHBIX U
MH(POPMALMOHHBIX

K.M.04 Marematuueckue u
€CTeCTBCHHOHAYYHBIE OCHOBBI
po(eCCUOHAIBHON IEATEIbHOCTH

K.M.04.01 Odusnka
K.M.04.02 Nudopmarnka
K.M.04.03 Martematurka
K.M.04.04 HuckperHas
MaTeMaTHKa

K.M.04.05 Teopus
BEPOSITHOCTEH M MaTeMaTHYeCKast
CTaTUCTHKA

K.M.04.06 YucneHHsle
METOABI

K.M.05.05(Y)

TexHonornveckas (IPOEKTHO-
TEXHOJIOTHYeCKast) TPAKTHKA.
MogenupoBaHue peaMeTHON 00J1acTH
K:M.09
WTOTOBAs aTTeCTaIHS
K.M.09.01(1)

U 3al1UTa BBITYCKHOU
KBaJIM(HUKALMOHHON pabOTHI

l'ocynapcTBennas

Brmmonnenue

3




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH I/IHI[I/IKaTOpLI JOCTHXKCHUA

xomrerennuu o OITOIT

JIMCIMITITUHBI ¥ IPaKTUKH,
thopmupyronme kommneternuto OITOIT

IIpoLECCOB

OIIK 1.4 IIpeacraBnser
(ommMCHIBaET) MIPUHITUIIBI
npodeccrnoHabHOM

U(pPOBON IKOHOMUKH

MPOIIECCOB

pabotsl coBpemeHHBIX UT,
HC, CUN, ucnonb3yembIix B

ACATCIIBHOCTH B YCIIOBUAX

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucunninHe
Tabmuua 3 — 3HaHus, yMEHHS, HABBIKU, OPMUPYEMBIE TUCITUTUINHON

Kon v nHa3sBanue
KOMIIETEHIINHA

Nuaukatopsl 1OCTUKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCHUILINHOMN

3HaHus, yMeHus, HaBbIkHU (3YB),
(dhopmupyemble TUCIUTUTMHON

OIIK-1 Cnocoben
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC U
O0IIenHKXEHEPHbIE
3HAHHS, METOIbI
MaTeMaTU4ecKOro
aHaIM3a u
MOJICTTUPOBAHHUSI,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIIEHOTO
UCCIIEJOBAaHHS B
npodeccnoHanbHOM
JeATEILHOCTH.

OIIK 1.2 IIpumMeHsieT METOIbI
BBICILIEN U IUCKPETHOM
MaTeMaTHKH [T
MOJEJIMPOBAHUS ITPUKIIAIHBIX
1 THQOPMAIIMOHHBIX
MIPOLIECCOB

3HAaTEb:

—  OCHOBHBIE (DaKTHI, KOHIETIIIHA U
MIPUHIIATIBL TUCKPETHOM
MaTeMaTUKH.

YMeTh:

— T'PaMOTHO MOJb30BATHCS SI3BIKOM
JUCKPETHON MaTEMaTHKH,

—  CTPOTO JOKa3bIBaTh
MATEMATUYCCKUC YTBep)KILeHI/ISI nu3
00JacT AUCKPETHON MaTeMaTHKH,
BBIJIENA IJIaBHBIE CMBICJIIOBBIE
aCIEKThI B JIOKA3aTEILCTBAX;

—  TPUMEHSTh METOJIbl IUCKPETHOMN
MAaTEMATUKHU I MOJIGJ'II/IpOBaHI/ISI
MIPUKJIATHBIX 1 HHPOPMAITHOHHBIX
TIPOTIECCOB

Bnaners:

—  CIIOCOOHOCTBHIO pemraTh
npodeccuoHasbHbBIE 3a1a4H,
CBSI3aHHBIC C MOJICITUPOBAHIEM
MIPUKJIATHBIX H WHGOPMAITHOHHBIX
MPOLIECCOB, UCIOJIb3Ys OCHOBBI
JIMCKPETHON MaTEMATUKH.

2 O0bEéM U TPYAOEMKOCTH AUCUMIIJIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.

@®opMBI NPOMEKYTOYHOM aTTECTALMU.
Tabmuia 4 — O6beM U TPYA0EMKOCTh AUCITUTUTHHBI TTO BUJAM YUE€OHBIX 3aHITHI

OO01mmas TpyT0eMKOCTh ¥ BHJIbI yU€OHOH paOOTHI MO JUCIUILINHE, O0béM 4vacoB 1o popmMam
MIPOBOAMMBIC B Pa3HBIX (popMax

00yJeHIS




(010:]0) 0300 300
1 OOmmas Tpya0eMKOCTh TUCIUTUIAHBI 252
2 KonrakTtHast pabota oOydarommxcs ¢ npernoaasateneM (10 BUIAM 28
y4eOHBIX 3aHATHIA) (BCETO)
AynuropHas pabora (Bcero): 28
B TOM YHCIIE:
JIEKLIAU 12
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 16
B UHTEPAaKTUBHOU opme
B DJICKTPOHHOU (hopme
3 CamocrosrenpHas pabota oOydarommxcs (Bcero) 211
4 1IpomerxyTOodHas aTTeCTAIHs 00yJIarOIIerocs —
3aueT(1 cemectp)
9K3aMeH (2 cemecTp)
1 00bEM YacoB, BBIJICIICHHBII HA POMEKYTOUHYIO aTTECTALIUIO: 3+9
3. Y4yeOHO-TeMATHYECKHI IJIAH U COleP:KaHNe TUCHUIIAHBI.
3.1 YuyeOHO-TeMaTHYECKHI IIAH
Tabnuma 5 - YyeOHo-TeMaTudeckuil miaH 3a04H0i popmbl 00ydeHus
- O6H_{a'1.$1 TpymoeMKoCTh 3aHATHIA (Jac.) ®Dopmbl
= PYAOCM AynuTOpH. KOHTPOJT I
= Paznienbr u TeMBI AUCUUIUIAHBI KOCTh 3aHATHS cpC IPOMEKYTOUHO
= 10 3aHATHUSIM (6ceco ™ jen, IPaKT. it aTTecTanuu
2 uac.) yCIIeBaeMOCTH
2
Cemectp 1
1. Teopust mHodcecms 52 8 18 26 Nupusunyans
HOC€ 3aJ1aHHUC
Nel
1 | 1.1 [TogmuOXecTBa. Onepanyu HaJ 18 2 6 10 Tect Nel
MHOXeCTBaMH. MOIIHOCTh MHOYKECTB.
2 | 1.2. TlpsmMoe npou3BeJICHUE MHOXKECTB. | 22 4 8 10 Tect Ne2
CootBerctBus. CBoiicTBa
COOTBETCTBUIA.
3 | 1.3. ®yukuuu. CooTBETCTBUS U 12 2 4 6
peSAIMOHHbBIE 0a3bl TAHHBIX.
2. Mamemamuueckas nocuxa 56 10 18 28 WunuBuyans
4 | 21. Bynessr ¢bynkum. | 18 4 6 8 HOE 3a[laHHe
IpencraBneHre B HOPMAaJbHBIX Ne2
dopMmax. Tect Ne3
5 | 2.2. MuauMuzanus OyJeBbIX 14 2 4 8
GbyHKIM.
6 | 2.3. TIlomHota cucrem OyneBbix | 14 2 4 8
byHKIU.
7 | 2.4. Ilpunoxenus OyneBbix (ynkumii | 10 2 4 4
K TEOpUH PEIEeHHO-KOHTAKTHBIX CXEM
IIpunokenuss OyJaeBBIX (YHKIHMH K
TEOPHUH CXeM U3 (QYHKIUOHAIBHBIX
JJIIEMEHTOB.
[IpomesxyTouHast aTTecTanus 3a4eT 3a4er




- O6mas TpynoeMKocTb 3aHATHI (dac.) DopMbI
B TPyAOCM AyIUTOpH. KTOeHI;%g;OH
= Pa3zaenbl 1 TeMBbl JUCHUIIINHBI KOCTB 3aHATHA CPC TPOMEKYTOTHO
= 10 3aHATHUAM (6cezo JIEKLI. MIpaKT. W aTTecTanuu
2 uac.) yCIIeBa€MOCTH
%
HUTOI'O no cemectpy 1 108 6 8 90
Cemecrp 2
1. Mamemamuueckas nocuxa 44 6 16 22 WHauBHayaTb
HOE 33/[aHHe
Nel
1 |11 Anrebpa BbICKa3bIBaHUH. | 16 2 6 8 Tect Nel
Jloruyeckue cleaACTBUSL.
2 | 1.2. AnreOpa npenukaToB 16 2 6 8
3 | 1.3. ®dopmainbHbIe UCUUCIICHUS 12 2 4 6
2. OcHosbl meopuu epagos 42 8 12 22 WHunusuayans
4 | 2.1. OCHOBHBIC TMOHSTHS TEOPUHU 13 2 4 7 HOC 3a/laHue
rpados. Onepanuu ¢ rpadamu. No2
5 | 2.2. LUuknsl. ITnanapuocts. Packpacka | 13 2 4 7 Tect Ne2
rpada. JlepeBps. OctoB  Tpada.
CBSI3HOCTB.
6 | 2.3. Anroputr™mbl pemieHus 3amad Ha | 16 4 4 8
rpadax.
3. Ocnoswt meopuu aneopummos 22 4 8 10 KoHTponbHas
7 | 3.1. Maruna Tetopunra. | 11 2 4 5 pabora
HopmaiibHble asiropuT™bl MapKoBa.
8 |32 ITpumutuBHO-pexypcuBHble | 11 2 4 5
¢ynkuun. O01as Teopus alropuTMOB.
[TpomMexyTOYHAs aTTeCTalHs YK3aMeH JK3aMeH
MTOI'O no cemectpy 2 108 4 8 87 9
| Beero: | 252 | 12 16 211 4+9
3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConeprkaHue JUCHUTUIUHBI
No HaumenoBanue paszzaena,
Conepxanue 3aHATHS
n/n TEMBI IUCLUILIHHBI
Cemectp 1
Cooeporcanie 1eKYUoOHH020 Kypca
1 Teopus mHoocecms INonMHo)ecTBa. Onepanuy Hajx MHOXECTBaMH. MOITHOCTh

MHOecCTB. [Ipsmoe nponsBenenrne MHOKECTB. COOTBETCTBHUS.
CaoticTBa cooTBeTCTBUH. Pensironnbie 6a3bl JaHHBIX. DyHKITUH.

1.1 | IlogmuOXecTBa. Oneparuu
HaJl MHO)KECTBaMHU.
MoIHOCTh MHOXKECTB.

OKBHUBaJCHTHOCTH MHOXKCCTB.

CueTHbIE MHOJKECTBA. KOHTI/IHyaHBHBIe MHOXCCTBA.

MHoxecTBa. OnemeHT MHOkecTBa. [lonMHoOkecTBa. PaBeHCTBO
MHOeCTB. Brimrouenne MaOXecTB. Onepanyy HaJ MHOKECTBaMHU.
Huarpammsl Disiepa. XapakTepuCTHUECKUE NPEAUKAThl. OCHOBHBIE
9KBHUBAJIEHTHOCTH. MOITHOCTh MHOKECTB. KOHEUHBIE MHOXKECTBA.

1.2. | IIpsimoe mpou3BeacHUE
MHOKeCTB. COOTBETCTBHSL.

CBOICTBa COOTBETCTBUM.

Koptex. [IpssmMoe mpousBenenrne MHOKeCTB. OTHOIICHHE.
CootserctBre. CriocoObI 3agaHms COOTBETCTBUN. Oniepanyu Haf
cooTBeTCTBUSIMH. CBOMCTBA cOOTBETCTBHI. Kiacchl COOTBETCTBHUH.




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMbI AUCLUIIINHBI

1.3. | ®yukrun. CooTBETCTBHS U Pensmmonnsie 6a3pI JAaHHBIX B TIEPBOM HOPMAaTbHOH opMe 1
pensuroHHbIe 0a3bl JaHHBIX. | OTHOLIEHUS. ATpuOyT. 3anuck. Onepanun Hax 6a3aMu TaHHBIX.

OYHKIMOHAIBHOCTH COOTBETCTBUN. THIThl pyHKITHI.
OyHKIMOHATBHAS 3aBUCUMOCTD aTpHOyTOB B 0a3ax maHHbIX. Kiou
2. Mamemamuueckas no2uka ByneBsr ¢ynkumu. IlpeacraBneHne B HOpPMalbHBIX (QopMax.
Munumuzamus  OyneBbix ¢yHkmmid. llomHOTa cmcreM OyieBBIX
¢ysaxmwid. [Ipumoskenuss OyneBbIX (QYHKIHHA K TEOpUH peneitHO-
KOHTaKTHBIX CXEM M CXeM M3 (PYHKIIMOHAJIBHBIX 3JIEMEHTOB.

2.1. | bynesnl ¢ynkuuu. | OcHoBHBIE OyieBbl (pyHkimu. Tabnuuel ucTUHHOCTH. OCHOBHBIE
IIpencraBnenue B | OKBUBAJIEHTHOCTH OyneBbX (pyHKImi. J[BoiictBeHHOCTD. [IprHIAT
HOPMaJIbHBIX (OpMax. nBoiicTBeHHOCTH. CylecTBEHHbIE TepeMeHHbIe. J{N3bIOHKTHBHBIC

U KOHBIOHKTHUBHBbIC HOpMaibHble (Gopmbl. Teopemsl LlleHHoHa.
CoBepIlIeHHbIC AW3BIOHKTHBHBIE U KOHBIOHKTUBHBIC HOPMAJIbHBIC
¢dopwmel. [TommHoM XKerankuna.

2.2. | MuauMu3anus OysieBbIX | MUHMMAalbHBIE JAU3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOpPMAaJIbHBIC
GyHKIHH. ¢opmbl. Enunuunbeie mHTepBaibl OyneBa KyOa. MakcuMallbHbIE

eauHuYHble HMHTepBaibl. lIpocThle uMIUIMKaHThl. CoKpalleHHas
JH®. Merox Kgaitha moctpoenus muHuMaibHbix JIH®. Kaptsr
Kapmno.

2.3. | [lonnota cuctem OyneBbix | OCHOBHBIE 3aMKHYTbIE Kilacchl OyneBbIx pyHkui (knaccsl IlocTa).

(hyHKIHIIA. [lomueie cuctemsbl OyneBbIX (yHKIMI — ompeneneHue. Kpurepuit
IlocTa 0 IIOJIHOTE CUCTEMBL.

2.4. | IlpunoxxeHus OyneBbix | PeneiiHo-koHTakTHast cxema. DyHKIMS NPOBOJUMOCTH. 3amaya
(GYyHKUUHI K TEOpUU pelelHo- | cuHTe3a H  3ajada  aHanum3a. Cxema ©3  (YHKIMOHAJIBHBIX
KOHTaKTHBIX CXeM | 37eMeHTOB. (DYHKUMOHAIPHOE M CTPYKTypHOE ONpEeAEIICHUs.
[Tpunoxenus OyneBbix | DyHKIMSA MPOBOJUMOCTH. 3a/1ada CHHTE3a U 3a/1a4a aHaIn3a.
(YHKLIMH K TEOpHUU CXEM M3
(YHKLINOHAIBHBIX
JJIEMEHTOB.

Cooepotcanue npaxmuueckux 3aHamuil

1 Teopus mHodcecms BrmonHenne onepanuii HaJ MHOKeCTBaMU. [loka3aTenbCTBO
paBeHCTBa MHOXeCTB. OnrcaHne COOTBETCTBUI pa3IMyHBIMU
cniocobamu. BrisiBiieHue cBoiicTB cooTBeTCTBUI. Onpenenenue
THTIOB COOTBETCTBUIA.

1.1 | Omeparuu Hay | Onepanuu HaJl MHOKECTBAMHU:

MHO’KECTBaMH. - HEMOCPEICTBEHHOE BBIMIOIHEHHE;
- n300pakeHue Ha Iuarpammax Dusepa;
- IOCTPOCHNE XaPaKTEePUCTHUECKUX MPEIUKATOB.

1.2 | PaBeHCTBO MHOXECTB. JlokazaTenbCTBO paBEHCTBA MHOMKECTB METOAOM  B3aWMHOTO
BKIIIOUEHHUS, HA  JuarpaMmax  OWiepa, C€  IIOMOIIBIO
XapaKTEPUCTUYECKUX TPENKATOB.

1.3 | DKBUBaJCHTHBIC Hcnonp3oBaHne 3aKOHOB TEOPHUH MHOKECTB ISl AKBHBAJICHTHBIX

npeobOpazoBanus Hopmyi. npeoOpa3zoBaHuil HOPMyII.
1.4 | CooTBercTBHS, croco0b! | OnrcaHue COOTBETCTBUI MaTPUYHO, TPaUIECKH.
3alaHusl W Omepanuyu Haj | BeimomHeHwe omepanmuii  Haj  COOTBETCTBUSAMH, 3aJaHHBIMHU
HUMH MIEPEYUCIICHUEM, MATPHYHO, TPAPUIECKU.

1.5 | Onepauun Haja | BeimonmHenwe omepanuii  Hajg  COOTBETCTBUSIMH, — 33/IaHHBIMH
COOTBETCTBHSIMH MEPEYUCIICHUEM, MATPUYHO, TPAPUUECKH.

1.6 | CBolicTBa COOTBETCTBUH. OnpeneseHne CBOWCTB COOTBETCTBUIN aHATUTHYECKH U C TIOMOLIBIO

MAaTpHIL.




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMbI AUCLUIIINHBI
1.7 | Kitacchl COOTBETCTBUH. BeisiBieHre  COOTBETCTBUHA  SKBHUBAJIEHTHOCTH M TOPSKA.
Beinenenue KJlacCOB  OKBHBAJICHTHOCTH, BBIsSBIEHHE CTpOTO,
HECTPOTOro, MOJIHOTO ¥ YaCTUYHOTO MOPSIIKOB.
1.8 | OyuHkiuw. Omnpenenenre CBOWCTBA PYHKIIMOHATEHOCTH Y COOTBETCTBHIA.
Haxosxaenue obnactu onpeaenenus, 00JacTH 3HaUeHUH, 00paTHBIX
¢ynkumii. OnpeneneHue TUIOB QYHKIHA.
2 Mamemamuueckas no2uxa Iloctpoenne  TaOmuiy  UCTUHHOCTH  OyJeBBIX  (QYHKIMH.
OKBUBAJCHTHBIE TIpeoOpasoBanus ¢opmyn. [IpencraBnenne B
HOpManbHBIX  (opmax. MunHuMmHU3auus OyJeBBIX  (QYHKIHH.
Brisenenne monHeIX crcteM OyneBbix (yHKImil. CHHTE3 W aHAIN3
pENCHO-KOHTAKTHBIX CXeM M CXeM W3  (PYHKIHOHAJIbHBIX
3JIEMEHTOB.
2.1 | byneBwsr ¢pynkuun. Tabmunp! | [TocTpoeHue TabnuI HCTUHHOCTH OYJIEBBIX (OPMYIL.
HUCTHHHOCTH. Jloka3arenbCTBO ~ HKBUBAJIEHTHOCTH  (GOPMYNT C  [IOMOILBIO
OKBHBaJICHTHbIE 9KBUBAJICHTHBIX PE0OpPa30BaHUM.
npeoOpa3oBaHus.

2.2. | /IBOMCTBEHHOCTSD. [MocTtpoeHne JBOWCTBEHHBIX (YHKIMH 10 OMpENeNeHHI0 U C
CymiecTBeHHbIE WCIIOJIb30BaHUEM NPUHLIUIA JBOHCTBEHHOCTH.
MepeMEeHHBIE. Omnpenenenue CYIIECTBEHHBIX MEPEMEHHBIX GyHKINY.

Hckmouenne u 1o0aBneHne QUKTUBHBIX IEPEMEHHBIX.

2.3. | Hopmanbuble ¢opmsl | [locTpoeHne IU3BIOHKTUBHBIX W KOHBIOHKTUBHBIX HOPMAaJbHBIX
MIpeICTaBICHUS OyJeBbIX | GopMm.
(dyHKIHH.

2.4. | CoBepuieHHble HOpManbHbIe | [locTpoeHHE COBEpUICHHBIX HOpPMalbHBIX (GOpM TO TabiuIe
(hopMBI. VMCTHMHHOCTH W 3KBHBAJCHTHBIMH ITPe00pa30BaHUIMHU.

2.5 | Musumuszanus OyneBbix | [TocTpoeHre MUHHMANBHBIX JU3BIOHKTHBHBIX HOPMAaIBHBIX (OPM
(hyHKIHIA. MeroaoM Kgaitna u no kapram Kapho.

2.6. | 3aMkHyTHIC Kiacchl OyneBbix | OmpeneneHre MOHOTOHHOCTH (yHKIui. [locTpoeHune monmHOMa
¢GyHKUUi. Kerankuna. OnpeneneHue JIUHEHHOCTH (YHKUMH pa3sHBIMH

CIoco0aMu.

2.7. | llonnota cuctem OyneBbix | OnpeneneHre MONHBIX CHCTEM OyNeBBIX (YHKIUH MO KPUTEPHIO
(dyHKIHH. Iocra.

2.8. | lIpunoxenus OyneBbix | CHHTE3 M aHAJIU3 CXEM.
(YHKIWH K TEOpHU peieilHO-
KOHTaKTHBIX CXEM U CXEM U3
(YHKLINOHAIBHBIX
JJIEMEHTOB.

IIpoMexyTouHast aTTecTals - 3auem
Cemectp 2
Codepotcanue n1ekyuoHHo2o Kypca

1. Mamemamuueckas no2uka | Anredpa  BbICKa3piBaHWH. Jlormueckwe  CIEACTBUS W HUX
JIOKa3aTeNbCTBO.  AnreOpa  MpeIUKaToB. JlokazaTensCTBO
TaBTOJIOTHH B anre0pe mpeaukaToB. @opMabHbIe HCUNCIICHHUS.

1.1. | Anrebpa BBICKa3bIBaHMUH. | BeickazpiBanme. Onepannu Hal BhICKa3biBaHusAMH. Dopmanmsarus.

Jlornueckue crnencTBUsL. Wnrepnperanus. Jlormueckoe cienoBaHue Qopmyia. Meroas
JoKaszaTenbcTB: MeTon KBailiHa, MeTox  peoyKuuu, MeTon
PE30JIIOIUH.

1.2. | AnrebOpa mpeauKaToB [Ipenukatel. MecTHOCTh mpeaukara. MHOXKECTBO HCTUHHOCTH.
KBanTOopHBIE ¥ JOTHYECKHE Olepanuu. TaBTONOTHM JIOTHKH
IPEIUKATOB.

1.3. | @opManbHbIC HCUUCIICHUS Bunet Tteopmii. Iloctpoenne ¢opmanbHoit Teopun. Teopema.
Hcuuncnenne BeICKa3bIBaHUH. TeopHs eCTECTBEHHOTO BBIBOJIA.

2. Ocnoswl meopuu epagog OcHOBHBIE TOHSITHA WM ONpeAeieHus] Teopuu rpadoB. 3amaHue
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HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMBI JUCIIIINHEI
rpadoB. Onepanuy Haa rpadgamu. AITOpUTMEI Ha Tpadax.

2.1. | OcHoBHble TOHATHA Teopuu | OcHOBHBIE TOHATHS Teopuu rpados. CrocoOwl 3amaHus rpados.
rpados. Omneparu ¢ | Omeparun  Haxm rpadamu. Tumer rpadoB. Oprpadsr u  uX
rpadamu. ocobenHocTH. PaccrosHus B rpadax.

2.2. | Huxnsl. [ImanapHocTh. | DlnepoBHl W raMuIbTOHOBBI Tpadol. [lmanaprnocts. Kpurepuit
Packpacka rpada. epeBbs. | mnanapHocTtu. Packpacka rpaga. XpomaTtuueckoe yncio. [ unoresa
OcrtoB rpada. CBI3HOCTB. 0 YeTHIpeX Kpackax. 3ajiada ONTHMAIILHOTO pacmucaHus. JlepeBbs.

OctoB rpada. OO6Xom B MUPHHY W B TIYOHHY. AJNTOPUTMBI
MOCTPOCHHUSI OCTOBa HAUMEHBIIIETO Beca I peOepHO-B3BELICHHOTO
rpacga.

2.3. | AnroputMmsel pemieHHs 3agad | MeTon BeTBEH M TpaHMI [UId PELIeHUs 3aJadd KOMMHUBOSDKEpA.
Ha rpadax. Anroputm  ®oppa-benimana moncka  KparTyaiiero - myTH.

Anroputm ®opra-dankepcoHa Moucka MaKCHMalIbHOTO TOTOKa B
CETH.

3. Ochosbl meopuu | Mammna  TeropuHra. HopmaneHble — anroputmsel  Mapkosa.
areopummos [TpumuTHBHO-peKkypcuBHbIe GyHKIMU. OOIas TEOPHS AITOPUTMOB.

3.1. | MammuHa Trropunra. | Onpeznenenne mamunbl Teiopunra. Kondurypanus. Takt paboTsl.
HopmanbHble QITOPUTMBL | CriocoObl  3amanust. DyHKUUS, BbMUUCIUMAs 1O THIOPHUHTY.
Maprosa. VhuuBepcanbHas MamuHa Teropuara. [IpoGiema octaHoBkH. Tesuc

TeropuHra.
HopmainbHblil anroput™ — onpenenenue. [IpuHnun HopManu3zanuu.

3.2. | [IpumuTtuBHO-peKypcuBHbe | IIpUMHUTHBHO-peKypcUBHBIE (YHKLIUM — OINpeneseHue. TeopeMa o

¢ynkumu.  OOmas  Teopus
aJITOPUTMOB.

BBIUMCIMMOCTH MO  TBIOPHHTY  MPUMHTHUBHO-PEKYpPCHUBHOU
¢ynakun. Tesuc Yepua.
Ilonstne  anroputma. Hepaspemmmele  nmpoGiieMbl  TeOpHH

AJITOPUTMOB. CI10XHOCTh AJITOPUTMOB.

Colepotcanue npaxmuiecKux 3aHsamu

1. Mamemamuueckas nocuxa | BelllonHeHne onepannii Hajx BbICKa3bIBaHMAMH. Dopmanuzanus U
WHTEpIpeTays B ainredpe BhICKa3bIBAaHUN U B anreOpe MpeuKaToB.
IIpoBepka JIOTHYECKUX CIEACTBUM Pa3IMYHBIMU METOAAMH.

1.1 | Omeparuu Hax | BeimosnHeHue omnepaiuii HajJ BbICKa3blBaHUSAMU. Dopmanuzaius
BBICKa3bIBAHUAMMU. BbICKa3bIBaHHUU. MHTeppeTaus Gpopmyn anreOpsl BHICKA3bIBAHUH.

1.2. | Jlorngeckoe caenctue. | IIpoBepka JNOrMYecKHUX CIEACTBHN MO OIpeneseHnto. MeTtogamu
Hocsuiku. 3akiroueHns. | KpaitHa u peykuun. IlocTpoenne oGpaTHBIX, IPOTHBOIONOKHBIX 1
Bust TCOPEM. | 4GpaTHBIX IPOTHBOOJIOKHBIM TEOPEM.

[IpeoOpa3oBaHue TEOpEM.

1.3 | JloxazarenbcTBO Jorudeckux | [lpumeHneHne MeTona pe3oaronuil Ui JOKa3aTeIbCTBA JOTMUECKUX

CJIEICTBUI B anredpe | cnencTauii.
BBICKA3bIBaAHUII.

1.4 | Ilpeaukatel u onepauuu Haj | Popmanuzaurs 1 HHTEPIPETALMS MPEIUKATHRIX HOpMYII.
HUMU.

1.5 | Jlornueckoe cienoBaHue B | MeTompl — AoKazaTenbCTBA — NPEIUMKATHBIX  Kiay3:  METOJ
anredpe [PEAUKATOB. | KOHKPETU3ALUU, 10 OIPEAEICHUI0 KBAHTOPOB.
MeTtoas! BBIBOJIA
NPEAUKATHBIX KIIAy3.

1.6 | IlpeoGpa3zoBanue IIpuBeneHne NpeaUKaTHBIX KJAy3 B NPEIBAPCHHYI0 HOPMAJIBHYIO
NPeIUKATHBIX Kiay3. Meron ¢dopMy, NpHBEICHHYI0O HOPMaJbHYIO (OpPMYy, B CKOJIEMOBCKYIO
pesommouu. CTaHAApPTHYIO (OpMY.

Merton pe30onronui U J0Ka3aTeIbCTBA IPEINKATHBIX KIIAy3.
1.7. | Ucuucnenue BbICKa3plBaHMM. | Jloka3aTenbCcTBO ~ JIOTMYECKHX  CIEACTBUH B HMCUHMCICHUH




No Haumenoanue pazaena,

Conepxanue 3aHATHSI

/T TEMbI AUCIUIUIMHBI
Teopus €CTECTBEHHOTO | BHICKA3BIBAHMKA (aKCHOMATHYECKUM MeToAoM). Jloka3aTelbCcTBO
BbBIBOJA. JIOTUYECKUX CIIEACTBUM B TEOPUH €CTECTBEHHOI'O BBIBOJA.

2. OcHosbl meopuu epaghos 3amanne rpadoB pa3IMIHBEIME CITIOCOOAMHU. BBIMOTHEHNE OTeparwii

Hax Tpadamu. IlpumeHeHwe  ainrOpuTMOB NS pEIICHUS
MPaKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM Irpa)OBBIX MOAECTICH.

2.1. | CnocoOs1 3amanus TpagoB. IlocTpoeHne MaTpuLbl CMEXHOCTH, MAaTpPULbl HHIMJICHTHOCTH,
CTPYKTYpBl CMEKHOCTH, CIIMCKa pedep sl 3afaHusi rpada u
oprpada.

2.2. | Onepannu Hax rpadamu. Brimoraenue onepariuii Hax rpadamm.

2.3. | Paccrosnue B rpadax. | [Toctpoenue MaTpULbI paccTOSIHUM. Onpenenenue
HepeBbs. OctoB. OO0XO0nbI | 9KCIIEHTPHUCHUTETa BeplMH Tpada, panguyca, IuaMeTrpa, IMEeHTpa
rpaos. rpada.

O06xox BepmnH rpada METOIaMH B TITyOWHY H B IIIHPUHY.
[TocTpoeHue ocToBa HaUMEHBLIETO Beca no anroputMaMm Kpackana
u IIpuma.

2.4 | Luxiel B rpadax. [locTpoenue osiinepoBa 1ukiaa 1o anroputMy @Onépu u
raMWibTOHOBAa IIMKJIAa HAWMEHBLIErO0 BECa METOAOM BETBEH U
TpaHull.

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

KJIAaCCHYeCKUX  3aJady  Ha | MapuipyTa B rpade.
rpagax. Packpacka BepmmH Tpada. ANTOPHTM  IOCIEIOBATEIHHOTO
pacKpalIuBaHusl.

2.6 | CereBnle MOJIENH u | Anropum ®oppa-PankepcoHa MOMCKa MAKCUMaJIbHOTO TMOTOKa B
AITOPUTMBI pemieHus | cern.

KJIACCUYECKHX 3a]1a4.

3. OcHogul meopuu | Pa30op TakToB paboThl MamwH Teropunra. IloctpoeHne mamH

aneopummos ThropuHra, pealu3yromux MpakTUHYecKue 3aaaun. JlokazaTrenbCcTBo
MPUMUTUBHOMN PEKYPCUBHOCTH (hyHKIHIA. ITocTpoenue
HOPMAaJIbHBIX aITOPUTMOB, PEATU3YIONINX MPAKTUYECKUX 3aJauH.

3.1. | Iloctpoenue MalluHbl | Beimonaenue TakToB paboThl MammHbl Telopuara. [loctpoenue
Teropunra. MamvH TheropHHra.

3.2. | Onpexnenenue Jloxa3aTenbCTBO NMPUMUTHUBHOW PEKYPCHUBHOCTH (PYHKIIMH.
PEKYPCHBHOCTH (DYHKIIHH.

3.3. | HopmainbHble anroputMsl | [locTpoeHre HOpMaIbHBIX aITOPUTMOB.

Mapkoga.
3.4. | KonrponbHas pabota KonTtponpHas paboTa 110 TEOpHH aITOPUTMOB.
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4 TlopsizoKk OIEHMBAHUSI YCNEBAEMOCTH H

KOMIIeTeHU M 00y4aoierocss B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
I[HSI MOJ0KHUTEITbHOM OIICHKHU I10 pE3yjibTaTaM OCBOCHHUA AUCHUIIIIMHBI o6yqafomeMycsI

chopMHUPOBAHHOCTH

HEOOXOJUMO BBITIOJHUTh BCE YCTAHOBJICHHBIE BB y4eOHOU paboThl. OleHKa pe3ysIbTaToB
paboThl oOy4arorierocst B 6amiax (Mo BuaaM) MpuBeeHa B Tadymie 7.
Tabmuma 7 - bamabHO-pedTHHrOBas pe3yJabTaTOB

OIICHKA ydeOHOH  PabOThI

obyuarontuxcs o sugam(bPC)

VYueOHas padota |Cymma  |Bunsl u pe3ynbraTsl OrieHKa B aTTECTAIMU Banbt
(BuBI) O6amoB  |y4eOHOI paboThI
Cemectpl
Texymas yaeOnas (80 JIex1mmoHHEBIe 3aHATHS 1 6aan mocemenue 1 JIEKIIMOHHOTO 59
pabota B cemecTpe (KOHCTIIEKT) 3aHATHSA
(ITocemenue (9 3ansTHIT)
3aHATHH 1O Ornpoc 1o KOHTposIbHBIM |1 6aJ11 — onpoc Ha 1 3aHATHH 9-17
pacucaHuio u BOIPOCaM Ha
BBITIOJTHEHHE MPAaKTUYCCKOM 3aHATHU
3aJlaHui) (17 3ansruit)
WunuBuayanbHble 3a oqHO MHAMBHAYAJIbLHOE 3a/laHUE OT 5
3a/1aHUsA(OTUYET O o: 12-24
BBITIOJTHCHUH 6 6ass10B (BeITONHEHO 51 - 65% 3amanuii)
WHIWBUAYAIEHOTO 8 6as1a (BeIMOSTHEHO 66 - 85% 3amaHui)
3a1aHMs) 12 6anuoB (BemomHEeHO 86 - 100% 3amaHmit)
(2 paborsr)
Tectsr (3 Tecta)
TectNel, TectNe3 5 6aJura (moporoBoe 3HaYCHHUE) 15-30
10 6anoB (MakcuMaJbHOE 3HAYCHHUE)
TectNe2 5 pasu1a (MoporoBoe 3Ha4YEHME)
10 6anoB (MakcuMaJIbHOE 3HAUCHHUE)
HTroro mo Texymeii padore B cemectpe 1 41 -80
IMpomexyrounast |20 Teoperuueckuii Bonpoc 1 |3 6aia (MoporoBoe 3HaUCHHE) 3-5
aTTecTanus 5 0ayu10B (MaKkCHUMaIbHOE 3HAYCHNUE)
(3auer) Teopernueckuii Borpoc 2 |3 6asna (MoporoBoe 3HAUEHHE) 3-5
5 0ay10B (MakCUMaIbHOE 3HAYCHNUE)
Pemrenue 3amaum 1. 3 6aJuta (MOPOroBOE 3HAYCHUE) 3-5
5 6a/uT0B (MaKCUMaIbHOE 3HAYCHUE)
Pemenue 3amaun 2. 3 6aJuTOB (ITOPOTOBOC 3HAYCHUE) 3-5
5 6a/uT0B (MaKCHUMaIbHOE 3HAYCHUE)
HToro mo npoMeXyTo4YHOii aTTecranun B cemectpe 1 (3auery) 12-206.

CmeapHaﬂ OIICHKA IO JUCHUIJIMHE B CEMECTpE 1:

51-100 6.

CymMma 6ayutoB TeKyIei 1 mpoMeXyTOYHON aTTeCcTallui

VYuebHas padora |Cymma  |Bunsl u pe3ynbraTsl OneHka B aTTecTalluu Bbannel
(BuIBI) O6amoB  |y4eOHOI paboThI

Cemectp 2

Tekymas yae6Has |60 JIexInoHHbIC 3aHATHS 1 6aan mocemenne 1 JIEKIIMOHHOTO 5-9
paboTa B cemecTpe (KOHCTIEKT) 3aHATHSA

(ITocenienne (9 3ansaTHII)

3aHATHH 110 WnnuBuayanbHble 3a uHauBHAYyaabHoe 3aganue Nel ot 7 jo:
pacIucanuio u 3ajaHus (OTYET O 7 6ay710B (BbIIONHEHO 51 - 65% 3ananuit) |13 - 25
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BBITIOJTHEHHE BBIIIOJTHEHUH 11 6anua (BeimosHEHO 66 - 85% 3amanmii)

3a/TaHuI) MHIUBUAYAIBHOTO 15 6anuoB (BemonHEeHO 86 - 100% 3amanmit)
3a/1aHNs) 3a unaIUBHAYyaTbHOE 3a1aHue Ne2 oT 5 f10:
(2 pabotsr) 5 danoB (BeimosHeHO 51 - 65% 3ananmii)

7 6aJu1a (BBIIONHEHO 66 - 85% 3amaHmuii)
10 6annoB (BeinonueHo 86 - 100% 3ananuii)

Tecr (2 TecTa) 4 panna (moporoBoe 3HaYEHHE) 8- 16
8 6a10B (MakcHMaIbHOS 3HAUCHIE)
Kontponpras pabdora 5 6asuta (moporoBoe 3HaYCHNUE) 5-10
10 6ans0B (MakCHMaITLHOE 3HAYCHUE)
HTtoro mo Tekymieii padore B ceMecTpe?2 31-60
IMpomexyrounas |40 Teopernueckuii Bonpoc 1 |4 6asnma (moporoBoe 3HaUCHHE) 4-9
aTTecTanus 9 6a/110B (MakCHMaIbHOC 3HAUCHIE)
(ax3ameH) Teoperudeckuit Bompoc 2 |4 6anmia (IoporoBoe 3HaAUYCHIHE) 4-9
9 6annoB (MakcMMaIbHOE 3HAUCHHUE)
Teoperuueckuii Bonpoc 3 (4 6asia (moporoBoe 3Ha4eHUE) 4-9
9 6a/I0B (MakCUMaIbHOE 3HAYCHUE)
Pemenue 3anaun 1. 4 6a1710B (IOPOTOBOE 3HAUCHUE) 4-7
7 6aJ10B (MaKCUMaJIbHOE 3HAYCHNUE)
Pemrenue 3agaqu 2 4 paJuta (MOPOTOBOE 3HAUCHHUE) 4-6
6 6am10B (MakcHMaIbHOE 3HAUCHHUE)
HTOro mo mpoMeKyTOYHON aTTECTAIIMU B ceMecTpe 2 (3K3aMeHY) 20-400.
CyMMapHast oleHKa [0 JUCHHILUINHE B ceMecTpe 2: CyMMa 0aJuIoB TeKyIei U MPOMEKYTOUHOW aTTecTalnuu
51-100 6.

SMarepuajbHO-TEXHHYECKOE, MPOrPaMMHOE U Y4eOHO-MeTOIANYecKoe
o0ecrnevyeHue TUCHUIINHBI.

5.1 YueOHas Jureparypa
OcHoBHasi yueOHasi IuTEPATYpPa

1. Cynomnaros, C.B. [Iuckpernas maremarnka [DaeKTpoHHBINA pecypc]: yuebnuk / C.B.
Cynomnaros, E.B. OBunHHHKOBA — 4-€ U3/, - DNEKTPOH. TEKCTOBBIE AaH. - HoBocubupck: U3n-
BO HITY, 2012. - 280 c. - Pexxum JIOCTYyMa:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. Ky3znenoB O.I1. [luckperHas MaTemaTuka JUisi WHXKeHepa [DIIeKTpoHHBIN pecype] /
O.I1. Ky3HeroB - DIeKTpoH. TEKCTOBBIE JIaH. - 6-€ u3j., crep. - Cankr-Ilerepoypr - Jlans, 2009.
—400 c. Pexxum nmocryna: https://e.lanbook.com/reader/book/220/#1/

JonostHUTe/ILHAS y4eOHAasl IUTEepaTypa

1. HuckperHas maTemMaTuka [DJEKTPOHHBIM pecypc] : B 2 4. : yuyeOHOe mocoOue s
cryaentoB By3oB. U. 1 / E. B. PemernukoBa ; Kemepockuii roc. yH-T, HoBOKy3HeUKHi
uH-T (pun.). - HoBoky3neuk : HOU KemI'V, 2018 - 160 c. - bubnuorp.: c. 146-147. —
Pexxum nmocryna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

2. Xarraptu P. JluckpeTHass maremMaruka JUIsi IpOTpaMMHCTOB [DIEKTPOHHBIN pecypc:
nep.c aHri.: ydyeOHoe mocobue / P.Xarraptu — u3n 2-e, WCHpaBlieHHOE - DIEKTPOH.
TekcToBele gaH. — MockBa: Texnochepa, 2012. — 400 c. — Pexum pmocryma:
http://biblioclub.ru/index.php?page=book_view&book id=89024

3. Penpkun, H.I1. JluckperHas marematwka [DieKTpoHHBIH pecypc|: yueOnuk / H.IL

Penpkun — DnekTpoH. TeKcToBble JaH. - MockBa: @usmaraut, 2009. — 264 c¢. — I'pud
«PexoMenmoBano» YMO 10 KIACCHYECKOMY YHHMBEPCHTETCKOMY OOpa30BaHUIO B
KadecTBe Y4eOHHMKa Uil CTYIEHTOB BBICIIMX YYEOHBIX 3aBElICHUH, 00y4aromuxcs Mo
HanpasieHusM noarotoBku 010100 «Marematukay, 010200 «Marematuka. [Ipuknagnas
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http://biblioclub.ru/index.php?page=book_view&book_id=89024

marematuka», 011000 «Mexanuka. [lpuknagnas maremaruka». — Pexum goctymna:
http://e.lanbook.com/view/book/2293/

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

Kymuxos B.B. [luckperHas maTemaruka [ DIeKTpOHHBINA pecypc]: yueOH. mocooue / B.B.

KynukoB. - DnekTpoH. TekcTtoBble maH. - Mocka: PUOP, 2007. - 174 c.- Pexum

noctyna: http://znanium.com/bookread.php?book=126799

6. [leenes, FO.I1. JluckperHas MareMmaruka [DIEKTPOHHBIM pecypc]: yueOH. mocobue /
FO.I1. IlleBeneB. - DnekTpoH. TekcToBbie naH. — CankT-IleTepOypr : «Jlanby, 2008. - 592
c.- Pexxum nocryma: http://e.lanbook.com/view/book/437/

o

5.2 IIporpamMHoe u uHPOPMALUMOHHOE oO0ecle4YeHHEe OCBOCHUS

AUCIHUILINHBI.
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VYyeOHbIC 3aHATHUS IO TUCIUIUIMHE MPOBOIITCS B yueOHBIX ayautopusix HOU KemI'V:
Tabmuma 8 — MaTepHallbHO-TEXHHYECKOE W IPOrpaMMHOE OOECIEYCHHE ayTUTOPHBIX

3aHSATHH M CAMOCTOSITEIILHOM pa6OTBI

HanmenoBanue
MOMEIEHUH IS IPOBEICHUS BCEX
BUJOB y4eOHOW AEATENLHOCTH,
MpeTyCMOTPEHHON yueOHBIM

[Iepeuenb OCHOBHOTO
obopymoBaHus, yaeOHO-
HaTJSIIHBIX TOCOOUH
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 Mpe3eHTANN
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 pacmipocTpaHsieMoe
[10), FoxitReader (cBoOOIHO

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

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

716 VYuebuas ayauropus s
MIPOBEIEHUS:

3aHATHH CEeMHMHAPCKOT0
(TpaKkTUYeCcKOro) THIIA;

- TPYIIOBBIX W WHIUBHIYaJbHBIX

KOHCYJIbTALIHM;
- TeKyIero  KOHTPOJS |
MIPOMEKYTOYHON aTTECTaIH.

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

OO0opynoBaHue JIs MPe3eHTAIUN
y4eOHOIro Marepualia:lepeHOCHbIC
- 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 snextponnas OubOmumoreka eLIBRARY.RU — kpynuedmmi poccuiickuii

UH()OPMAIIMOHHBIH MOpTal B 00JIaCTH HAYKH, TEXHOJIOTHH, Me-IUIMHBI 1 00pa30BaHusl,
cojep:kariuii pedeparsl 1 MoJHBIE TEKCTHI - WWW.elibrary.ru
3. Eamuoe oxHO mocTyma K oOpa3oBarebHBIM 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 3
Teopus MHokecTBa 1 onepaluyy HaJl MHOKECTBAMM. Tect Nel
MHOECTB
OtHomenus. CBolcTBa OTHOWIEHUH. DyHKIUH Tect No2
DKBUBAJICHTHBIE TPEOOPa30BaHUsI MHOXKECTB. NunuBuayansHOE
Onepanyu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIIICHUH. 3agaHue Nel
Marematnuec | ByneBbl pyHKINHN Tect Ne3
Kasi JIOTHKa
Hopwmainbabie hopmbl ipeacTaBiaeHus: OyIeBbIX NunuBunyansHOE
¢ynkuuit. [TonHota cucrem OyneBbIX QyHKIUI 3amaHue Ne2
Cemectp 4
Marematuuec | BrIckaspiBaHHeE. Jlornueckue orepanuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAHUSIMU.
Jlormueckoe crnegoBanue GopmyI anreopbl NunuBuayansHOE
BbICKa3biBaHuil. [Ipenukatel. JlIornueckue u 3aganme Nel
KBaHTOPHBIE ONepaluy HaJ npeaukatamu. Jloruueckoe
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. [IppumMUTHBHO-pEKYypCUBHBIE (DYHKLIUN paborta
aJITOPUTMOB
6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3a1a4¥ JJIS1 NPOMEKYTOUYHOM

arTrecralmmum

Cemectp 3.
Pazoen 1. Teopus mHodcecms

Tema 1.1 ITogmuoxkecTBa. Oniepanuu HaJ MHOKECTBAMHU. MOIITHOCTh MHOYKECTB.

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

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

2. OObsacHUTE OCOOEHHOCTM 33/JIaHHA  MHOXECTB  Pa3IMYHBIMU  Crioco0aMu:
MIEPEUHCICHUEM, XapAKTEPUCTUUECKUM MTPEAUKATOM, OPOXKIAIOIIEH TPOLEAYPOH.

3. Yto Takoe MOIIHOCTh MHOXecTBa? Kakne MHOKEeCTBA Ha3bIBAIOTCA YKBUBAJICHTHBIMU?
Kak o603HauaeTcst 5KBUBaJICHTHOCTh MHOYKECTB?

4. Kakoe MHOXeCTBO Ha3biBaeTcsi mycTbiM? Kakoe MHOXECTBO Ha3bIBACTCS
yHEBepcatbHbIM? Kak 0003HadatoTCs MycToe M YHUBEPCAITbHOE MHOKECTBA?

5. Kakoe MHOXKECTBO Ha3bIBAETCSl MOJMHOKECTBOM MHOXKecTBa A? Kakumu cBoiicTBaMu
00J1aJJTaeT OTHOLIEHUE BKJIIOYEHHUS MHOXeCTB? B kakoM ciyudae MHOXecCTBa paBHbI? B uem
OTIINYHE MEXIY COOCTBEHHBIMU U HECOOCTBEHHBIMU MOIMHOKECTBAMHU MHOXKECTBA A?

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

7. Onpenenure, Kakue ONEpAallMM M KaK MOXHO MPOM3BOAUTH HaJ MHOkecTBamu. Kak
n300paxkaeTcs pe3ysabTaT TUX Olepaluii Ha AuarpaMMax Jisepa — Benna?

8. 3anummTe  OCHOBHBIE  3aKOHBI  TEOPHUM  MHOXECTB  (MIAEMIOTEHTHOCTb,
KOMMYTaTUBHOCTb, aCCOLIMATHBHOCTH, TUCTPHUOYTUBHOCTBH, MOTJIOLIEHUE, CBOMCTBA ITYCTOTO
MHOKECTBA M YHUBEPCYMa, MHBOJIOTUBHOCTD, 3aKOHBI /¢ MopraHa, CBOMCTBA JIOTIOJIHEHHUS ).

9. JokaxxuTe 3aKOHBI TEOPUHU MHOXKECTB METOJOM B3aUMHOI'O BKJITFOUCHUSI.

10. Kak cocTaBuUTh XapaKTEpUCTUUYECKHUE NPEIUKAThl MHOXKECTB, IMOJIYYarOUIUXCS B
pe3yNbTaTe BHIOTHEHUS ONepalluii mepeceueHus, 00beIUHEHHS U TOTIOJTHEHUSI, €CIIM U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEIUKATHI HCXOAHBIX MHOKECTB?

11. JokaxuTe 3aKOHBl TEOPUM MHOXECTB C TIOMOMIBIO XapaKTEPUCTHUECKHUX
MIPENKATOB.

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

13. B xakoM ciyyae TOBOPSIT, UTO MEXJy MHOXKeCTBaMU A U B ycTaHOBIEHO B3auMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTH PaBHOMOIIIHOCTh O€CKOHEUHBIX MHOXKECTB?

15. Kakne MHOKeCTBa Ha3bIBAIOTCS] CYETHBIMU ?

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

17. Kakne MHO€eCTBa Ha3bIBAKOTCSI KOHTUHYAJIbHBIMA?

18. ChopmynupyiiTe akCHOMY 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 TOXXKIECTBO TpeMsl CltocobaMu MpH MOMOIIN Juarpamm Ditnepa — Benna,
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
woxeers ((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 npousBeaenre MHOKeCTB. CooTBeTcTBHS. CBOIMCTBA COOTBETCTBUM.
IIpumepHnvie meopemuueckue 60npocowl

1. Yrto sBiseTcs pe3ynbTaToM MPSIMOrO MPOU3BEACHUS ABYX MHOXecTB? UTto sBisiercs
pE3yJIbTaTOM BO3BE/ICHUSI MHOKECTBA B HATYPAJIbHYIO CTEIIEHb?

2. Jloxaxure TeopeMy O MOIIHOCTH IPSMOTO IPOU3BENEHUS [BYX KOHEUHBIX
MHOKECTB.

3. Uro Takoe n-mectHoe oTHolieHue? Kakoe OTHOIIeHHE Ha3bIBaeTCs OMHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HAa3bIBAETCSl OTHOIIEHWEM Ha MHOXKeCTBE?

4. B uem otinuyne 0O0JacTU OTIpPABJIEHUS U OO0JIACTU MPHUOBITHUS COOTBETCTBUS OT
o0rnacTu onpe/eNeHus 1 001acTi 3HaYeHU 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. HailTe ompeneneHue onepauusM HaJ COOTBETCTBUSAMM: JONOJHEHHUE COOTBETCTBHUS,
MOCTPOEHHE 0OPATHOTO COOTBETCTBUS, 00bEIUHEHHE, ITIepeceUYeHUE, KOMITO3ULIUS.

8. Kak mocTpouTs MaTpuibl COOTBETCTBUM, MMOTYYAIOIINUXCS B PE3YJIbTaTe ONEPALMMA U3
MPEABIIYILIEro BOIPOCa, UCHOJb3Yysl MATPULIBI UICXOJHBIX COOTBETCTBUI?

9. UTO Ha3bIBAIOT CTENEHBIO OTHOIIEHHS HA MHOKECTBE?

10. Yto Takoe orpanndyenue coorBercTBusi? CyKeHHe COOTBETCTBUSA?

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

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

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

14. Yo Ha3bIBAETCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE Ha3bIBalOT pe(IEKCUBHBIM,
aHTUpe(]IEeKCUBHBIM, HepeQueKCUBHBIM? B uem oTianune CUMMETpUYHBIX, aHTUCUMMETPHUHBIX
Y HECUMMETPUYHBIX OTHOLIEHHUH Ha MHOXKecTBe? Kakue OTHOIIEHUSI HA MHOYKECTBE HAa3bIBAIOTCS
TpaH3UTUBHBIMU? B KakoM ciy4yae OTHOILLIEHHE Ha MHOKECTBE Ha3bIBAETCSI MOJTHBIM?

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

17. Kakoe OTHOLIEHME HAa MHOXECTBE HA3bIBAECTCS 3KBUBAJIEHTHOCTHIO? UTO Takoe
KjJacc 9KBHUBaJeHTHocTH? KakumMu cBoHcTBaMM 00JaalOT  KJacCchl 3KBUBAJIECHTHOCTU?
Chopmynupyiite 1 JoKa)KUTE T€-OpeMy 00 OTHOIIEHHH SKBUBAJIEHTHOCTH.

18. Kakoe oTHOLIEHHE HA MHOKECTBE Ha3bIBAECTCS NOPAAKOM? B ueM oTinune cTporo u
HECTpOro mnopsakoB? B yeM oTianyue MOJHOrO0 M 4YacTUYHOTO mnopsankoB? Kak HaszbIBaroT
MHO’KECTBA C 33JIaHHBIM Ha HHUX IMOJIHBIM HopsakoM? Kak Ha3bpIBalOT MHOXKECTBA C 33JJaHHBIM Ha
HUX YaCTUYHBIM TTOPSIKOM?

19. Kakue »5neMeHTHI yMIOPSJOYEHHOTO MHOXKECTBA HA3BIBAIOTCS HaWOOJIBIINMA,
HauMeHbIni? Kakue 371eMeHThl yMopsiJOUYeHHOTO0 MHOXECTBAa HA3bIBAIOTCS MaKCHUMAaJbHBIMU,
MUHUMaJIbHBIMU? Kaknue 0OBEKThI COCTABISAIOT BEPXHIOI M HIDKHIOIO TPaHU YIOPSIOUYEHHOTO
MHOkecTBa? Kak Ha3pIBalOT HAMOOJBIIYIO HIYKHIOI M HAMMEHBIITYI0 BEPXHIOIO TpaHu?

20. Kak nocTpouTts quarpamMmy Xaccd YaCTUYHO YHOPSAI0UYEHHOTO MHOXKECTBA?
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Ilpumepnvie npakmuueckue 3a0aHUs.
1. Jano A= {a,b,c}, B=1{234} . RcAxB  Rc B2 . A= {a2)(@2)(b,3)(c.2)(c.3) (c.4)} ’

P ={11)21)(22)(23)24) 33} (44} | V306pasute R, P rpadmuecku. Haiinure marpumy (ReP)™,

[IpoBepbTE ¢ MOMOMLIBIO MATPHUIIBI, ABISETCS JIM OTHOLIEHHE 2 PedIIEKCUBHBIM, CHMMETPHYHEI,
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2.  Haiimure  oOmacte  ompeaeneHus,  00JIACTh  3HAYCHWH  OTHOIICHHS
PcR?, (xy)ePeox?+y?=1. SIBngercs nu oTHOmeHue P peduiekCuBHBIM, aHTHPE(IIEKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPAaH3UTUBHBIM? OOOCHYHTE OTBET.

Tema 1.3. @ynkiun. COOTBETCTBHS U PEISILIMOHHBIE Oa3bl JAHHBIX.

IIpumepnvie meopemuueckue 60npocwi

1. YUro Takoe ¢pynkiusa? Uto sBisiercss apryMeHToOM U 3HaueHneM pyHkiuu? Yro takoe
MecTHOCTh GyHkIu? Kakas (GyHKIus Ha3pIBaeTcs onepanueii?

2. YeMm ornuuvaroTcs 00IacTh ONpENeNeHUs U 00JIacTh 3HA4eHHs] (QPYHKIHUU OT ee
MHO’KECTBa OMpeJeNieHnss U MHOXecTBa 3HadeHuit? Kakas QyHKuMs Ha3bpIBaeTCs TOTAIbHOM?
Kakas ¢pyHkuus Ha3pIBaeTCs 4aCTUYHON ?

3. Kakoit snemeHT Ha3bBalOT oOpa3om snemeHTa a? Kakoit s1eMeHT Ha3bIBAIOT
npoobpa3zom atemenTa b? Uto HaszpiBaoT 00pa3oM MHOkecTBa? UTO Ha3bIBAlOT MPOOOpPa3OM
MHOkecTBa? Uto Takoe o06pa3 pynkuuu? Yto Takoe mpoodpa3 GyHKITUN?

4. Kakme GyHKIMM Ha3bIBAlOT HWHBEKTUBHBIMU? Kakuwe (QyHKINM Ha3bIBAIOTCSA
CIOPBbEKTUBHBIMU? UTO Takoe OUEeKIus?

5. KakoBa ocobGeHHOCTH, 0003HaYeHHs KoMmMmo3uimu ¢yHkuii? Kak Ha3bBaoT
KOMITO3UIIUIO (QYHKIUI?

6. PensiiionHble 6a3bl JaHHBIX B MEPBOIl HOpMalbHON (popMe U OTHOIIEHUS. ATpUOYT.
3anuce.

7. Onepanuu HaJ 6a3aMu JaHHBIX.

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

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. s pyskimii R —R f(x)=2x+1, g(x)=

x21+2 , HalJMTE Cyneprno3uuuio (fog)(x).
Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. bynessl pyuknun. [IpencraBnenre B HOpMaabHBIX hopMax.
IIpumepnvie meopemuueckue 60npocwl

1. Kakas ¢ynkmus HazpiBaetcst OyneBoii? CKOIBKO BCETO MMEET 3HAYCHHM N-MecTHas
OyneBa ¢ynkuusa? Uro takoe Tabnuua nctuHHOCTU OyneBoil ¢pyHkiuu? Kak ycraHaBimBaeTcs
JeKkcukorpaduyeckuit nopsiaok?

2. 3anumuTte TaOMUIBI UCTUHHOCTH OCHOBHBIX OY/leBBIX (DYHKUIMIHA: OTpHUIaHMS,
KOHBIOHKIIUY, AU3BIOHKLINN, UMIUIMKALUY, YKBUBAJEHTHOCTH, CYMMBI [0 MOJYJIO 2, IITpHUXa
leddepa, crpenku ITupca.

3. B kakoM nopsKe BBIIOJIHAIOTCS JIOTHYECKUE ONEPALIMH, €CIIM UHOE HE YCTAaHOBIIEHO
cKoOkaMu?
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4. Jlokakure BCE OCHOBHBIC 3aKOHBI OylIeBOl anredpbl, MOCTPOCHUEM TabIHIL
UCTUHHOCTH.

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

6. Kakx mnocrtpouts naBoiicTBeHHYH (QyHKIMO 10 ¢opmyne? Kak mnocTpouth
IBOMCTBeHHYIO (GyHKUWI0O 10 Tabnuue uctuHHoctu? Kakas (QyHKUMA — Has3bIBaeTcs
CaMOJIBOMCTBEHHOI?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTE?

8. JlokakuTe MPUHIIMIT ABOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakas ¢opmyra Ha3bIBaeTCsS MU3BbIOHKTUBHOM HOpMalbHOU opmoii (JJHD)? Kakas
¢dopmya Ha3pIBaETCSl KOHBIOHKTUBHON HOpManbHOH (popmoit (KHD)?

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

12. Jlokaxxute nepByro u BTOpyto TeopeMsl LlleHHOHa 0 paznokeHuu 6yneBoil pyHKIUU
O IEPEMEHHBIM.

13. Yro Takoe KOHCTUTYEHTA €IMHUIIbI, KOHCTUTYEHTa HYyIIsA?

14. Kakas ¢opmyna Ha3bIBaeTCs COBEPIICHHOW AU3IBIOHKTUBHON HOpPMalbHOM (opmoit
(CAH®)? Kakast ¢opmyna Ha3bIBa€TCS COBEPIICHHOW KOHBIOHKTUBHONW HOPMAJIBHON (HOpMOiA
(CKH®D)?

15. Kakue npeoOpa3oBaHusi HEOOXOIUMO cienaTh, YToO0b! Gpopmyny npusectu B CITHD
(CKH®D)?

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

IIpumepnvie npaxmuueckue 3a0aHus
1. TloctpomB TaOmuIbl WCTHHHOCTH COOTBETCTBYIOIIUX (DYHKIUH, BBISICHUTE,

SKBHUBAJICHTHBI JTU GOPMYINBI v U O u:(x—> y)@((y—>7)—>x- y) yO=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), HCHONB3YS
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 onpenensiercs cnoxuocts [JH®? Kakyro /IH® Ha3piBatoT MUHUMAIBLHOW?
2. Uro Takoe mMmrumkanta Gopmyisl ¢? B KakoM ciiydae MMIUIMKAHTa (GOPMYIBI @
Ha3bIBAETCS IPOCTOM?
3. Kakas JIH® Ha3biBaercs cokpameHHoW? Kak mnocrtpouts cokpamieHHyro JIH®
meroaoM Ksaiina?
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4. Kakas JIH® nazbpiBaetcs TynukoBoi? Kak nmonmyuuts Tynukossie JJH® no marpuie
KBaitna?

5. Kak ctpourcs xapra Kapuo mist 3-mectHbsix u 4-mectHbiX ¢(yHkumid? Ilo xakomy
MpaBUIly BbLAEAIOTCS mpsMoyroiabHuku Kapno? Kak cocTaBUTh MPOCTYI0 HUMIUIMKAHTY IO
npsmoyroyibHuKy Kapuo? Kak npumensercs kapta KapHo i MUHUMM3alMM YaCTUYHOMU
OyneBoi HyHKIIMH?

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

7. TlepedpopmynupyiiTe Bce H3BECTHBIE BaM aJropuTMbl MuHUMU3anuu JIH® mis
MuHuMu3zaunn KHO.

Ilpumepnvie npakmuyeckue 3a0anusl

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

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

Tema 2.3. IlonHoTa cuctem OyneBbIX (HYHKIUH.

IIpumepnvie meopemuueckue 60npocwi

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

2. ChopmynupyiiTe MyHKTBHl aJroOpuTMa Ui MOCTPOEHUs mosmHoma JKeraikuHa u3
TeopeMsl JKerankuna. B kakom ciaydae nonunom JKerankuHa siBsieTcs TUHEHHBIM?

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

4. Kakas OyneBa ¢yHKuMA Ha3biBaeTcs JuHeHON? Kak mnpoBepuTh JHMHEHHOCTDH
(GYHKIIMM METOI0M HEOollpeieIeHHbIX K03(hpULIMeHTOB, He cTpos noauHoM JKeranknuna?

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

6. JlokaxxuTe 3aMKHYTOCTh MHOJXECTBAa OYJIEBBIX (DYHKIUH, COXpaHSIOMINX HYIb.
Jlokaxute 3aMKHYTOCTb MHOXKECTBA OYJeBbIX (DYHKIMH, COXpaHSIOUIMX eAuHuly. Jlokaxwure
3aMKHYTOCTh MHO’KECTBA MOHOTOHHBIX OyJNieBbIX (PyHKIMH. JlOKaXHUTe 3aMKHYTOCTh MHOXKECTBA
CaMOJIBOMCTBEHHBIX OyneBbIX (yHKIMHA. JlOKaXHuTe 3aMKHYTOCTh MHOXKECTBA JIMHEHHBIX
OyneBbIX (PYHKIHH.

7. Joxaxute TeopeMy O cBoMcTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIx QpyHKIMI Ha3bIBaeTcs momHOM? Kakast momHasi cucrema
OyneBbIX (QYHKIIUN Ha3bIBaeTCs 0a3ucom?

9. Chopmymupyiite TeopeMy [TocTa 0 IOTHOTE CUCTEMBI OYIIEBBIX () YHKITHH.

10. lokaxwuTe TeOpeMy O TOM, YTO KaKIbIH (PYHKIIMOHATBHO-TIONHBINA Oa31C COAEPKUT
He OoJiee yeTblpeXx OyneBbIX (QYHKIIMH.

Ilpumepnvie npakmuueckue 3a0aHUs.

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

12. C momomip0 MeTo/a HEOmpeAeNeHHBIX KOA(PPHUIIMEHTOB BBISICHUTE, SBISICTCS JIN
TuHeHHON QyHKIUS f (%, %) = (1002)

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. Tlpunoxenuss 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 koHTakToB paznumuaror B PKC? Kakue OyneBbl (yHKINH
COOTBETCTBYIOT 3TUM KOHTAaKTam?

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

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIIMS U AU3BIOHKIUA?

5. Kakune PKC HaspiBatoTcs paBHOCUIbHbIMU? Kak Bbuucisierca cioxHoctb PKC?
O06ocHyliTe 5KBUBaJIEHTHOCTh MHOXKECTB BcexX OyneBbIx GpyHKuuit P2 n 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 ¢yHKIUS HazbBaeTcs GyHKIUeH npooaumoct COI? 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 PENEHO-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 GyHKIMU MTPOBOAUMOCTHU JJISI CXEMBbI

Xqo—~]
Xz’%‘
Xg 5>

4. TloctpoiiTe cxemy u3 (GYHKIUOHAJIbHBIX JJIEMEHTOBIO JIAHHOW (QYHKIUU
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, SBISIONIEECS JU3BIOHKIMEW JBYX JIaHHBIX
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 KakoM ciydae KOHBIOHKIHUS JBYX JJAHHBIX BBICKA3bIBAHUN SIBISETCS
WCTUHHBIM BBICKa3bIBaHUEM?

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

6. Kak cocTaBUTh BBICKA3bIBAHUE, SIBIIAIOIICECS HKBUBAJICHTHOCTBIO JIBYX JAHHBIX
BbICKa3bIBaHUN? B KkakoMm cilydae 3KBHBAJICHTHOCTH JBYX JaHHBIX BBICKA3bIBAHUM SIBISIETCS
WCTUHHBIM BBICKa3bIBaHUEM?

7. Yro Takoe hopMann3aius BEICKa3bIBAaHUS?

8. JlaliTe MHIYKTMBHOE oOIlpeaeneHne ¢GopMynbl anreOpsl BbICKa3piBaHUH. YTO
HA3bIBAIOT UHTEpIpeTanueit GopmyIib?

9. Kakue dopmynbl Ha3bIBalOTCA COBMECTUMBIMH 10 ucTuHHOCTH? Kakue (opmysisi
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) s Pn(X1,X2,...,Xm)? Kak 3ammcath Jormueckoe
ciencTBre GopMysl B BUIE KITay3bl?

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 HAXOKIEHHUS BCEBO3MOXKHBIX CIIEJCTBUI MO 3aJaHHBIM
MOCBUIKaM.

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

15. Kakoe BBICKa3pIBAHHE MAaTEMAaTHUUYECKOM TeopeMbl X —Y  Ha3bIBaeTCs
JIOCTaTOYHBIM, KaKo€ HE0OX0IUMbIM?

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 HEBEPHBIMHU J1a)K€ B CI1y4ae BEPHOCTH MPSIMOU TEOPEMBI?

17. Yem oTnuuaroTcs 1eTyKTUBHBIC JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

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

19. Kak mpoucxomuT A0Ka3aTeabCTBO METOJOM KoHTpamo3unmu? Kak mpoucxoaut
JI0OKa3aTelIbcTBO METOJOM OT MpoTuBHOro? Kak MNpOUCXOAUT [0Ka3aTelbCTBO METOJIOM
npuBeqeHus K abcypay? s gyero mpu 10Ka3aTenbCTBE MOKHO HUCIIOIh30BaTh KOHTPIIPUMEPHI?

20. B xakoM ciydae IS JIOKa3aTedbCTBA IMPUMEHSETCS METOJI MaTeMaTHYeCKOM
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. OnummmTe anropuT™ Meroaa pesontonuid. [lodemy meron pesontonmii B o0IIeM
ciyyae sBisieTcst mony3¢heKTuBHbIM?

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

25. B yeM 0COOEHHOCTh METO0/1a JIOK-PE30JTFOITNI?
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26. Kakoil NM3BIOHKT Ha3bIBaeTCs XOPHOBCKUM? Kakoil XOpPHOBCKHH JHM3BIOHKT
Ha3bIBACTCS] YHUTAPHBIM ITO3UTHBHBIM, YHUTAPHBIM HETaTUBHBIM, TOUHBIM?
27. Kak 3¢ (heKTHBHO UCMOIB30BATH METOJI PE3OJIIOLUHN /111 XOPHOBCKUX TU3BIOHKTOB?
IIpumepnvie npakmuueckue 3a0anus
1. Tlonb3ysace TaOnMIIaMH HMCTUHHOCTH, BBIICHUTE, CIIPaBEUIMBO JIM JIOTMYECKOE
ciaeacreue (A&B)—->C,A—->B=A—C.

Z.MGTOI[OM Kpaiina BBISICHUTC, CIIpaBCAJIMBO JIA JJOTHYECKOEC CJICACTBUC
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—>C.

3. MGTOI[OM OT IIPOTHUBHOI'O BBISICHUTC CHIPABCIJIMBO JIX JIOTUYCCKOC CIICACTBUC

(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 CripaBeNIMBOCTH CIEAYIOMIETO PacCyKACHUS «S1 OHIY 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 WCIHBITal0 OOJNBIIOE YAOBOJBCTBHE OT CIEJOBaHUS IO IYTSAM 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
IpeIUKaTHYIO (OpMyIly B IIpeIBAPEHHYI0 HOpMaJIbHYIO (hopmy?

16. Kakas ¢Qopmyna Ha3bpIBaeTCs CKOJIEMOBCKOW cTaHmapTHoW ¢opmoi? KakoBbl
IPaBUJIa UCKIFOUYEHUS] KBAHTOPOB JUISI ITOJIyYEHHsI CKOJIEMOBCKOM CTaHAApTHOHN (GopMbI?

17. Yro takoe ynuduxanus?

18. Yto Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JIBYX AU3BIOHKTOB?

19. KakoB anropuTm MeTo1a pe30Itoluid Ui PeIuKaTHBIX Gopmyin?

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 TOXISCTBEHHO-UCTHMHHA, TOXKJICCTBEHHO-JIOKHA 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 KOHKPETH3AlMU (3aMEHUB
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. [TokazaTh ¢ MOMOIIBIO METO/1a PE3OJIIOLNN CIPABEIMBOCTD CIEAYIOMINX CYXKICHUN
«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 001IHe MpaBuiia MOCTPOSHUS JEAYKTUBHBIX TEOPHUH.

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, Pa3pEIIUMOCTB).

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

8. ChopmynupyiiTe TeOpeMy ACTYKIIHH.

9. JlokakuTe TeopeMy O HEMPOTUBOPEYHBOCTH MCUNCIICHUS BHICKA3bIBAHHN.

10. JlokaxxuTe TeopeMy O MOJTHOTE B IIMPOKOM CMBICIIE HCUHUCIICHHUS BbICKa3bIBAHUH.

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 BBICKA3bIBAHUS KAaK TEOPUHM ECTECTBEHHOTO
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 HEepBOM M BTOpO  mo  mpaBwiay — BeiBoma  ModusPonens:

F—>(H->F),(F>(H->F))>(F>(G>(H->F))W-

2. BeisicHUTE, SBISICTCS JIM JaHHAS TTOCJICA0BATEILHOCTh BBIBOJIOM M3 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. BelsicHUTE, SIBJISICTCS JIM IaHHAs MOCIEA0BaTEIbHOCTh BEIBOIOM M3 rumorte3. Eciu 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 TeopuH TpadoB. Oneparuu ¢ rpadamu.
Ipumepnvie meopemuueckue 60npocwl

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

2. Kakue Bepunnbl rpada Ha3bpiBaoTcs cMexHbIMU? Kakue pedpa rpada Ha3bIBaroTCA
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? Kakoil myTh Ha3bIBAETCS HUKINYECKUM, IIUKIOM, TPOCTHIM
nukioM? Urto Takoe meTiis?

4. Kakoti rpad HazeiBaercs mynbTurpadom? Kakoit rpad HassiBaetTcs ncesaorpadom?

5. Kakoii rpad naspiBaercs nonusiM? Kak nmpunaTo 0603HavaTh nojiHble rpader? Kakoi
rpad HaszpiBaeTcs AByA0abHEIM? Kak 0003Ha4ar0TCs MOIHBIE IBYIOJIBHBIE Tpadbl?

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. Uto Ttakoe opueHntupoBaHHbIe Tpadbl (oprpadsi)? Kak ompenensiorcs myTh H
noynyTh B oprpade? Uro Takoe KoHTYp oprpada?

9. Kakue 0coOEHHOCTM BO3HHUKAIOT MpPH TOCTPOEHUU MATPUIl CMEKHOCTU H
UHIUACHTHOCTH ISl oprpadoB?
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10. Kak BBIMMCIUTH CTeneHb BepliuHbl rpada? Kak mocTpouTh BEKTOp cTeneHen
rpada? Kakoii rpad Ha3pIBaeTcs peryssipHbIM?

11. ChopmynupyiiTe U JOKXKHUTE JIEMMY O PYKOTIOKATHUSAX.

12. Kak BBIUMCIUTH MOJYCTENCHb 3axoia ia BepmmHbl oprpada? Ilomycrenens
ucxoxma?

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

14. B xakom cimydae rpad HaszwiBaeTcCsi CBS3HBIM? UTO Takoe KOMIOHEHTa CBSI3HOCTH
rpaga? Uro takoe kimka B rpade? B kakom ciyyae KIIMKa Ha3bIBaCTCSI MAKCUMAIIbHON?

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

Ipumepnsie npakmuyeckue 3a0anusl

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

CTPYKTYpPOH CMEXKHOCTHU, CHHCKOM JIyT (pedep), MaTpuleil HHIIUAEHTHOCTH

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. Uro Ha3bIBalOT paccTOSIHMEM MeXy BepuiMHaMu rpada? Kak mocTpouts MaTpuily
paccrosiuuii rpada?

2. Yto Takoe 3KCIEHTPUCUTET BepIIMHbI rpada? Kak BBIMUCINUTH paguyc U JuaMeTp
rpada? Urto Takoe neHTp rpada?

3. Kakoii rpa¢ HazweiBaroT nepeBom? Kak m3o0paxkaeTcst 1epeBo MpH MIIOCKOW yKiIaake?
Yro Takoe nec?

4. Kakyio yacte rpada Ha3bIBalOT €ro octoBoM? Kak BBIUHCIUTH IMKIOMAaTHYECKOE
yrcino rpada? KakoB cMbICT 3TOM BETUYHHBI?

5. ChopmynupyiiTe anroput™ 00xo/1a BepIInH rpada moUCKOM B INIyOUHY.

6. ChopmynupyiiTe anroput™ 006xo/1a BEpIIUH Ipada MOUCKOM B LIUPUHY.

7. Kakoit rpad HazpiBaeTcs pebGepHO-B3BelmIeHHBIM? Kak mocTpouTh MaTpuily BECOB
pebepHO-B3BelIeHHOT0 rpada? Kak BHIYMCIUTH BEC MapIlIpyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmynupyiite anroput™m Kpackana morcka ocToBa HAMMEHBIIIETO Beca B peOepHO-
B3BEIICHHOM Trpade.

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

10. Kakoe n3o6paxenue rpada Ha3pIBaeTCsS FTEOMETPUUECKOM peanu3arueii?
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11. Jloxaxute TeopeMy O peanu3anuu Jo0oro rpada B TPEXMEPHOM EBKIHOBOM
IIPOCTPAHCTBE.

12. Kakue rpadsl Ha3BIBAIOTCS TUTaHApHBIMU? UTO Ha3bIBAeTCS TPaHBIO TUIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBarOTCS BHYTPCHHHMMH, Kakas BHenrHeH? Kak BBIYMCIHTH SUTIEPOBO
YHCIIO MJIaHapHOTO rpada?

13. Jlokaxxute TeopemMy 00 MISPOBOM XapaKTEPUCTUKE IJIaHAPHOTO rpada.

14. JTokaxxute HeruiaHapHOCTh TpadoB Ks, Ks 3.

15. Copmynupyiite KpUTEpHii TUIOCKOW peann3yeMocTu 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 aIroputM mocieoBaTeIbHOr0 pacKpamnBaHusl.

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

19. Kak noctpouTts pedepHbIii rpad ganHoro rpada?

Ipumepnvie npaxmuueckue 3a0anus

1. Haiitn MaTpuIly pacCTOSHHIA, ITUAMETp, PauycC, LEHTpaJbHbIe M TepuepuiiHbe

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 rpagoB. Jnsg IIaHapHbIX TIpadoB MOCTPOMTE IUIOCKYHD TI'€OMETPUYECKYIO
peanu3anuio, ONpeAeaInTe YUCiIO IPaHen.

5 6
4. TlpuMeHUB aJTOPUTM TOCIIECOBATEIHFHOTO PACKpaIINBaHUS, TTOCTPOUTH PACKPACKY

BEpIINH Ui Tpada
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5. Haiitn XxpoMaTuieckoe 4mcio.

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

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

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

3. ChopmynupyiiTe anropuT™ MOCTPOCHHS SiIepoBa UKIIA B Tpade.

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

5. Kakoii rpad Ha3piBaeTcs TaMWIBTOHOBBIM, MOJNYyraMuiIbTOHOBBIM?  Kakue
JIOCTATOYHBIE YCIIOBUS CYIIIECTBOBAHMS TaMINIbTOHOBBIX IIUKIJIOB B Ipade Bam nzBecTHbI?

6. B ueM coctout 3agaua kommuBosikepa. ChopMmynupyiite anroputm Juisi €e perieHus..
Kak moBemer cebOs 3TOT ainroputMm ecinu perieHue orcyrctByer? Kak mpeoOpazoBarh 3TOT
QITOPUTM JJIsl HAX0XK/IEHUS! TaMUJIbTOHOBA IMKJIa HAauOOJIbIIIEero Beca?

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

8. Kak moctpouts Marpuily urepanuii 1 MaTpuily cBsizHOCcTH rpada? Kak crpoutcs
MaTpHUIla JOCTHKHUMOCTH oprpada?

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

10. Yro Takoe 6a3a oprpada? UTo Ha3BIBAIOT CUIILHO CBSI3HOH KOMIIOHEHTOW oprpada?
Kak mocTpouTh MaTpuily CUIbHBIX KOMIIOHEHT?

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

12. Kakoii rpad Ha3bpiBaroT ceTbi0? UTO TaKO€ MCTOYHUK U CTOK CETH?

13. ChopmynupyiTe mara airoputMa OnpeaecHus] YpoBHEH BepmuH ceTu. J[is 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 cny4ae jayra TpaHCHOPTHOM ceTH Ha3blBaeTcsl HacbleHHOH? Kakoit
MapuIpyT B TPAHCIIOPTHON CETH Ha3bIBAETCSI HACBHILIICHHBIM?

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

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

IIpumepnvie npaxmuueckue 3a0anus
1. ITpoBeputs siBIsIETCS 1K Tpad

5 6

BﬁﬂepOBLIMI/I, HOJInyIJIGpOBLIMH, TraMUJIbTOHOBBIMU, MTOJYTaMUJIbTOHOBBIMU.

2. MeTonoM BeTBEH M TpaHHUIl PEIIUTh 3a/ady KOMMHBOsDKEpa JJs rpada, 3a1aHHOTO
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 w
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 TOCTHKUMOCTH M MATPHUILYy CHIIBHBIX KOMIOHEHT. OnpeaeanTh
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. Ocnosbi 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 sBisgercs JaHHBIMU MallnHbl ThropuHra? I'ne XxpaHsarcs naHHbIe?

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 (porpamMmy) mMamnHbl ThiopuHra?

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

9. Chopmynupyiite Te3uc TrropuHra.

10. UYro wnazmpBaoT yHHMBepcanbHOW MammHOM Telopunra? Kakue mpobiemsl
HEO0XO0/IMMO PELINTh IPU €€ MOCTPOSHUH U METO/IbI X PEILICHHS.
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11. B yem 3akitouaercs mpodieMa OCTaHOBKY MamuHbl Triopunra? Jlokaxxute Teopemy
0 €€ Hepa3peIruMOCTH.

12. Kak 3anuchiBaeTcs U BBIMOTHICTCS MaPKOBCKAs MOICTAHOBKA?

13. 3anumure 00K BHI CXEMbI HOPMAIBHOTO aJITOPUTMA.

14. Kak odopwisercs 3akiIOUMTENbHas mojicTaHoBka? Yrto o0o03HauaeT 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.Mapkoaa.

Ipumepnvie npakmuyeckue 3a0anusl

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

2. [loctpouts MamuHy ThIOPUHTA, BRIOIHSIONIYI0 KOMUPOBAaHUE CIIOBA.

3. Tloctpouts MamuHy ThIOPUHTA, BBIMOJIHSAIOIIYI0 YMHOKEHHE JIBYX HATypalbHBIX
Yrcel a U b, 3aMMCaHHBIX Ha JIEHTE, C TOMOIIBIO a U b €IMHUI] COOTBETCTBEHHO.

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

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

2. Kakue (pyHKIUU OTHOCSTCS K MPOCTEHITUM BBIYUCIUMBIM () yHKITHSIM?

3. 3anummuTe oneparop Cyneprno3uuu

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 MO THIOPUHTY 000N YaCTUYHO-PEKYPCUBHOM
(GyHKIHIH.

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

11. Tlonstue cnoxHocTH anroputMa. CiaoxHOCTH onucaHus. CIOKHOCTh HMCXOIHBIX
JAaHHBIX.

12. BpemeHHass CIOXXHOCTh  alNropuT™Ma. BpeMmeHHas  CIOXHOCTh  3a/IayuH.
[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 €MKOCTHOUM CIIOKHOCTH
aIropuTM™Ma.

IIpumepHule npakmuyeckue 3a0aHUs
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 (PYHKITUI

P(x) = {X menwurtcs Ha n}, P(x) = {x memutcst HAa MU N}, P(x, %) ={% > X, }
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CocraButens: PemernukoBa E.B., kaHa.TexH. Hayk, OOLEHT KadeApbl MaTeMaTHKH, (QHU3UKH U
MaTeMaTHYECKOI'0 MOJEINPOBaHUS
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