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1 leap AUCHUNJINHBI.

B pesynbrare OCBOEHHS [aHHON JUCHUIUIMHBI y OOYYaroImierocss IOJDKHBI OBITh

c(hOopMUpPOBaHbl KOMIIETEHIIMM OCHOBHOHM MpodeccroHalbHON 00pa30BaTEbHON MPOTrPaMMBbl

OakanaBpuara (nanee - OITOII):

OIIK-2.

CO,I[ep}KaHI/IC KOMIIETEHIIUHA KaK IIaHUPYEMBIX PE3YJIBTATOB O6yLIGHI/IH IO AUCHUIIIIMHE

cM. Tabimmuel 1 u 2.

1.1 ®opMupyemMbie KOMIIETEHUMHU
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

Hanmenosanue Buna HaumenoBanue xkareropuu | Koa u Ha3BaHHWE KOMIIETEHIIUN

ROMITCTCHIHH (TpyIIIIBI) KOMITCTEHITHIA

(yHusepcanvHas,

obuenpogheccuonanbHas,

npogeccuonanvras)

obwenpogeccuonanvras Teopernueckue u OIIK-2 CriocobeH NpuMEeHsITh COBPEMEHHBIH
MPAKTUYECKUE OCHOBBI MaTeMaTUYECKUI amnmnaparT, CBA3aHHbIN C
npohecCHoHaTbHON MIPOEKTUPOBaHNEM, Pa3pabOTKOH,
HesATEeIbHOCTH pean3anren U OLIEHKON KauecTBa

MIPOTPaMMHBIX MPOTYKTOB U IPOTPAMMHBIX
KOMIIJICKCOB B pa3HI/IqHLIX O6J'IaCT51X
YeJIOBEUECKOU AESATCIILHOCTH.

1.2 UHaAuKAaTOPBI T0CTHKEHHSI KOMIIeTeHIUii
Tabmuna 2 — MHAUKAaTOpBI JOCTIKEHHS] KOMIETEHIUH, (POpMUpPYEMbIe TUCIUTUITMHON

MIPOEKTHPOBAHUEM,
pa3paboTKOMH, peannu3aiuei u
OIIEHKOW KavyecTBa
MPOrPaMMHBIX MPOTYKTOB U
IIPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEJI0OBEUECKOU IeSITENbHOCTH.

Kon u nazpanue xomnereHyu | MHAMKATOPHI TOCTHKEHUS JuctuniauHel 1 IPaKTHKHY,

komnereHuuy no OIMOIT ¢dopmupytromme komnereHpo OINOIT
OIIK-2 Cnocoben npumenstsy | 2.2 [IpumeHsieT METO b K.M.05.02 [TuckperHas MaTeMaTHUKa
COBPEMEHHBI npoekTupoBanus, pa3padotku, n | K.M.05.04 MatemaTnyeckiie METOIbI
MaTeMaTU4YeCKHil armapar, peann3anny IporpaMMHBIX U IPOrpaMMHOE 00eCTIeYeHUE 3alUThI
CBSA3aHHBIH ¢ MPOAYKTOB HHpOpMaIUH

K.M.05.06 Komrmstorepras rpaduka
K.M.05.07 Metpomnorust 1 KaueCTBO
MIPOrPaMMHOI0 00eCIIeUeHHSI
K.M.05.10 T'eomerpuyeckoe
MOJIEJTHPOBaHNE

K.M.06.05 ba3br gasabeix
K.M.09.02(I1) Texnoxoruueckas
(IPOEKTHO-TEXHOJIOTHIECKast)
MPaKTUKa

K.M.10.01(/]) Bemomaenue u 3ammra
BBIITYCKHOHN KBaJTU(HUKALINOHHON
paboThI

1.3 3nanusi, ymenus, HaBbIku (3YB) no qucunnminHe
Tabnuna 3 — 3HaHus, yMEHUsI, HaBBIKU, (OPMUPYEMBIE UCIUILINHOM




Kon u Ha3Banue NnaukaTopsl TOCTHXKEHUS 3nanus1, ymeHus, HaBbIku (3YB),

KOMIICTEHIIHNH KOMIIETCHIINH, 3aKpeIUICHHBIC | (DOpMUpPYEMBIC TACITATLTNHON

3a TUCITATUINHOMN
OIIK-2 Criocoben 2.2 IIpumeHseT METOIBI 3HaTh:
MIPUMEHSATH COBPEMECHHBIN INPOEKTUPOBAHHUSA, Pa3pabOTKH, | — OCHOBHbIE  ()AKTHI, KOHLENLUH |
MaTeMaTHYECKUH anmapar, | ¥ peajiu3alud IpOorpaMMHBIX IPUHIMIIEL JUCKPETHOM MATEMATHKH.
CBSI3aHHBIM C IPOJYKTOB YMerh:
IPOEKTUPOBAHUEM, — TpaMOTHO IMOJIb30BAThCS SI3BIKOM

I[HCerTHOfI MAaTCMAaTHKH,
— CTpOro AOKa3bIBaTb MAaTEMaTHYCCKHEC
YTBCPXKACHUA U3 obmacTtu HHCerTHOfI

pa3paboTKoi, peanu3anuen
M OLIEHKOH KauecTBa
MPOTPAaMMHBIX TTPOIYKTOB

MaTeMaTUKH, BBIAENSS rjaBHbIE
1 IPOTrpaMMHBIX CMBICJIOBBIE aCTIEKTHI B JJOKA3aTEIbCTBAX,
KOMIUICKCOB B Pa3JIM9IHBIX — IIPUMEHSTh METOIbI JIUCKPETHOM
00JIaCTSIX YeIOBEUECKOM MaTEeMaTHKH  JJIs  IPOCKTUPOBAHMUS,
IEeSITCIbHOCTH. pa3pa60T1<1/1 1 pcajin3alilui NporpaMMHBIX
MPOAYKTOB
Baanern:

CIOCOOHOCTBIO PEIIATh
npogeccuoHaNbHBIC 33/1a4H1, CBSI3aHHBIC C
MPOEKTUPOBAHUEM, Pa3padOTKOH, H
peanu3anuel MporpaMMHbBIX IPOAYKTOB B
HCCIIEA0BATENBCKON U MPUKIIATHON
JIeSATeIbHOCTH, UCTIONb3YsI OCHOBBI
JIUCKPETHON MaTEeMaTUKU.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabnuna 4 — O6beM U TPYAOEMKOCTh AUCHUTIINHBI TI0 BUJAaM Y4eOHBIX 3aHATUN
O6BEéM vacos o hopmam

OO011ast TpYA0EMKOCTh U BUJIbI yU€OHOH paOOThI MO JUCIUTIIMHE,

MIPOBOJIUMBIE B pa3HbIX (popmax 000 068),;;%“ 300
1 O6mas Tpy1I0€MKOCTh TUCITUTLTAHBI 324
2 KonTakTHas paboTta oOyJarommuxcs ¢ mpernoaasareneM (10 BUIAM 102
y4eOHBIX 3aHsTHI) (BCero)
AynuropHas padota (Bcero): 102
B TOM YHCJIE:
JIEKIIUHA 36
NPaKTUYECKUE 3aHSATHSI, CEMUHAPBI 66

B MHTEPAaKTUBHOHN (opme

B QJIGKTPOHHOH popme

3 CamocTtosresbHas padoTa 00ydaronuxcs (Bcero) 150

4 TIpomesxyTouHast aTTecTanus 00y4arouierocs — JK3aMeH
1 00BbEM 4acoB, BBIJEIICHHBIA HA IPOMEXYTOYHYIO aTTECTAIIHIO:

ceMecTp
(36
4acoB)
JK3aMeH
3cemect
p (36
4acoB)

3. YueOHO-TeMaTH4YeCKHMH IJIAH U COAePsKAaHUe AMCUMUILIMHBI.

4



3.1 Y4yeOHO-TEMATHYECKUH MJIAH

Tabnuua 5 - YueOHO-TeMaTHUecKui mi1aH 04HOM (hOpMBI 00yUSHHS

O6mas TpymoeMKoCTh 3aHATHA (Jac.) DopMEI
E PYa0e T Ayamopn douero
= Paznenbl u TeMBl AUCUMIUIMHBL | KOCTH 3aHATHA CPC npom e};quH o
g 10 3aHATUAM (6ce2o [ ey, HpaxT. 1 aTTecTanun
g uac.) yCIIEBAEMOCTH
%
Cemectp 2
1. Teopust mnodcecms 48 8 16 24 Nupusunyans
HOC 3a1aHHC
Nel
1-2 1.1 IMogmHOXkecTBa. Oniepanuu Haj 16 2 6 8 Tect Nel
MHOXeCcTBaMH. MOIIHOCTh
MHOJKECTB.
3-6 1.2. [Ipsamoe pou3BeicHHE 20 4 8 8 Tect No2
MHOKecTB. COOTBETCTBHUS.
CBolicTBa COOTBETCTBUI.
7-8 1.3. ®yHKIMH. 12 2 2 8
2. Ocnosvl meopuu epagog 60 10 20 30 Wunusunyans
9-10 2.1. OcuoBHble mnoHATHUS Teopuu | 20 2 8 10 HOC 3a/1aHUC
rpadoB. Onepanuu ¢ rpadamu. No2
11-12 | 2.2. LMKbL. [Inanapuocts. | 20 4 6 10 Tecr Ne3
Packpacka rpada. eperps. OctoB
rpada. CBSI3HOCTb.
13-16 | 2.3. Anroputmsl pemienus 3anad Ha | 20 4 6 10
rpadax.
[TpomexyTOYHAs aTTeCTALHS 36 JK3aMeH
JK3aMeH
HUTOI'O no cemecTpy 2 144 18 32 54 36
Cemectp 3
1. Mamemamuueckas nocuxa 144 18 30 96
1-2 1.1. Byness ¢byskium, | 22 2 4 16 Wnpusuayans
[IpencraBneHre B  HOPMAIBHBIX HOE 33/[aHKe
tdhopmax. Nel
3-4 1.2. MuHUMHA3aLUSA OyJeBbIX 22 2 4 16 Tect Nel
GbYyHKIHH.
5-6 1.3. Tlomnora cucrem OyneBbix | 20 2 4 14
dhyHKITHIA.
7-8 1.4. ITpunoxenus OyneBpix | 12 2 2 8
GYHKIMH K TEOpUU  peleifHo-
KOHTaKTHBIX cxeM [IpuioxeHus
OyneBbIX (PyHKIMH K TEOpPHUH CXEM
13 QYHKIMOHATBHBIX YJICMEHTOB.
9-12 15, Anrebpa  BbIcKa3bBaHHU. | 24 4 6 14 WNunusunyans
Jloruyeckue cieaCTBUSL. HOE 3aJIaHHe
Ne2
Tect No2
13-14 | 1.6. Anrebpa npeauxaToB 22 2 6 14 WunuBnnyans
HOE 3aIaHHE
Ne3
15-18 | 1.7. ®opmanbHbIe HCUHUCIICHUS 22 4 4 14 WHauBuyas
HOE 3a1aHHE




- OO6mas TpynoeMKocTh 3aHATHH (4ac.) DopMbI
B TPyRoEM AynuTopH. KB?T}SI;JGI;OH
= Paznensl ¥ TeMbl JIUCUMIUIMHBL | KOCTH 3aHATHA CPC NPOMEKYTOUHO
= 10 3aHATHIM (6ce2o ™ ey, HpaxT. il aTTecTanUK
o uac.) yCIEBAEMOCTH
%
Ned
IIpoMexyTodHas aTTecTanus 36 DK3aMeH
9K3aMeH
MTOI'O no cemectpy 3 180 18 30 96 36
| Beero: | 324 | 36 66 150 72

3.2. Copep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabmuma 6 — ConepkaHue TUCIUILUTHHBI

No Haunmenoanue pazaena,
CoaepxaHue 3aHITUS
/o TEMBbI JTUCIUIIIINHBI
Cemectp 2
CoOepoicanue n1eKyuonHo2o Kypca

1 Teopus mHoocecms INonmHuoxecTBa. Onepanuy Hajl MHOXeCTBaMH. MOITHOCTh
MHOxecCTB. [Ipsamoe npousseneHre MHOKECTB. COOTBETCTBHUSL.
CsaoiicTBa cooTBeTcTBUH. Pensimonabie 6a3pl JaHHBIX. DyHKITUH.

1.1 | [NomMHOXkecTBa. Onepanuu MHuoskecTBa. DiaeMeHT MHOKecTBa. [logMHOkecTBa. PaBencTBo
HaJl MHOKECTBaMH. MHOXecCTB. Bruntouenne MuoxecTB. Onepany Hai MHOXKECTBaMHU.
MOIIHOCTE MHOKECTB. Huarpammsl Ditnepa. XapakTepucTuueckue npeaukarsl. OCHOBHbBIE

9KBHUBAJICHTHOCTH. MOITHOCTh MHOXKeCTB. KOHEeUHBIE MHOKECTBA.
CueTHble MHOXKECTBa. KOHTHHYalIbHBIE MHOKECTBA.
OKBUBAJIEHTHOCTH MHOYECTB.

1.2. | IIpsimoe mpou3BeaeHUE Koprex. IIpsimoe nponssenenre MHOKECTB. OTHOILLIEHHE.
MHOkeCTB. COOTBETCTBUSI. CootserctBue. CriocoObI 3a1aHUs COOTBETCTBHH. Oniepaluy Haj
CBoiicTBa COOTBETCTBHIA. cooTBeTcTBUsIMH. CBOMCTBa coOoTBETCTBHIL. Kitaccsl cooTBeTCTBUIA.

1.3. | ®dyHKUIHN. OYHKIMOHAIEHOCTH COOTBeTCTBHNA. Kommosutust pyHkmid. Twrbt

GyHKIWH.

2. Ocnoswl meopuu epagpos OcCHOBHBIE TIOHSTHS W OMpeelieHus TeopuH rpadoB. 3agaHue

rpagoB. Onepanun Haja rpagaMu. AIropuTMEL Ha rpadax.

2.1. | OcHoBHble moHATUS Teopuu | OcHOBHBIE NOHATHA Teopuu rpadoB. CrocoObl 3amaHusi rpados.
rpagos. Onepanun c | Onmepauun Hang rtpadamu. Tunst rpados. Oprpadel U ux
rpadamu. ocobenHocTH. PaccTosinus B rpadax.

2.2, | Hukisl [TnanapHOCTh. | DMepoBbl M TaMWIBTOHOBBI Tpadsl. [lnanaprHocts. Kpurepuit
Packpacka rpacga. [lepeBbs. | muanapHoctu. Packpacka rpaga. Xpomatuueckoe uncio. ['nnoresa
OctoB rpaga. CBSI3HOCTb. 0 YEeTBIPEX KpacKax. 3ajlaya ONTHMAJIbHOIO pacnucaHus. Jlepesps.

OctoB rpada. OOxon B IIMPUHY W B TAYOHMHY. AJITOPHUTMBI
MIOCTPOCHHUS OCTOBA HAMMEHBIIETO Beca [ peOepHO-B3BEIIEHHOTO
rpada.

2.3. | AnroputMbl perieHus 3azad | Meron BeTBeH M TpaHUI] Ui peIleHHs 3adadll KOMMHBOSDKEpA.
Ha rpaax. Anroputm @opaa-bennmMana noncka KpaT4aiIiero myTH. AITOpUTM

®opaa-DankepcoHa NOUCKa MAKCUMAJIBHOTO TTOTOKA B CETH.




Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

CopaeprxaHue 3aHsITHUS

Cooepoicanue npaxmudecKux 3anHsamuil

1 Teopus mHOMCECME Beimonnenue oneparuii Haj MHOKeCTBaMU. Jloka3aTenbCTBO
paBeHcTBa MHOXecTB. OIMCaHNE COOTBETCTBUI Pa3IUUHBIMU
cnocobamu. BrisiBieHue cBoiicTB cooTBeTCTBUI. Onpenenenue
THUIIOB COOTBETCTBUIA.

1.1 | Oneparuu Haxa | Omepanuy Hal MHOYKECTBAMH:

MHOX€ECTBaMH. - HETIOCPEACTBEHHOE BBINOJIHEHNE;
- n300pakeHne Ha AuarpaMMax Jnmepa;
- IOCTPOCHUE XapAaKTEPUCTUUECKUX IPEAUKATOB.

1.2 | PaBeHCTBO MHOECTB. Jloka3aTenbCTBO PaBEHCTBA MHOXKECTB METOIOM  B3aMMHOTO
BKIIIOUYCHHUS, HAa  JAdarpaMmax  Oifiepa, ¢  [IOMOIIBIO
XapaKTePUCTUUECKUX MPEAUKATOB.

1.3 | OKBUBaJICHTHBIE Hcnonp30BaHuE 3aKOHOB TEOPHUHM MHOKECTB UIS SKBHBAJIECHTHBIX

npeoOpazoBaHusi GopMyII. npeoOpaszoBanuii popmyir.

1.4 | CootBercTBHS, cnoco0s! | Onucanne cOOTBETCTBUI MAaTPUUHO, TpapUUEecKH.
3aJaHds W OlepauuM Hajl | BelmonHenwe omepanuii Haxl  COOTBETCTBUSIMM, — 3aJaHHBIMU
HHUMU NEPEUNCICHUEM, MATPHUIHO, rpa(bnqecm/l.

1.5 Omneparuu HaJ | BeimonHenue omnepauuii  HajJ ~ COOTBETCTBUSIMM,  3aJlaHHBIMU
COOTBETCTBUSAMHU NEPEYHCICHUEM, MATPUYHO, IPapHUECKH.

1.6 | CBoiicTBa COOTBETCTBHUIA. OrmpezeneHre CBOWCTB COOTBETCTBUN aHATUTUYECKU U C TIOMOIIIBIO

MAaTpHIL

1.7 | Knaccel cOOTBETCTBUH. BrisBieHne  COOTBETCTBHI  SKBHUBAJEHTHOCTH M TOPAIKA.
Brinenenue KilacCOB 3KBUBAJIIEHTHOCTH, BBbISBIEHUE CTpOro,
HECTPOTOro, NOJIHOTO U YACTUYHOT'O MOPSIAKOB.

1.8 | ®ynkuum. Onpexenenue cBoicTBa PyHKIIMOHATIBHOCTH Y COOTBETCTBHH.
Haxoxnenue obnacti onpeerneHus, 00IacTi 3HaUYeHHH, 00paTHBIX
¢yHkuuii. OnpeneneHue THTOB (GyHKIHA.

2. Ocnoswl meopuu epagpog 3ananue rpadoB pa3IUUHBIMU CIIOCOOaMU. BrinoaHeHne oneparuii
Hax rpadamu. llpumeHeHwe  anropuTMOB  JUIS  PELICHHUS
MPaKTUYECKUX 3aJ1a4 C UCIIONIb30BaHNEM Ipa)OBBIX MOJETICH.

2.1. | Cnoco0bl 3ananus rpagos. ITocTtpoeHne MaTpuibl CMEXHOCTH, MaTpUIbl HHUWACHTHOCTH,
CTPYKTYpPbl CMEXHOCTH, CHHCKa pebep s 3amaHus rpada u
oprpada.

2.2. | Onepauun Haxa rpadamu. Brimonnenue onepanuii Hag rpadamu.

2.3. | Pacctosnme B Tpadax. | [loctpoenue MaTpULbI PACCTOSIHUM. Onpenenenue
HepeBbsi. OctoB. OOX0AbI | SKCLEHTPUCUTETa BepIIMH TIpada, paamyca, OUaMeTpa, LEHTpa
rpados. rpacda.

O06xo0/ BepiuH rpada MEeTogaMu B ITyOUHY U B IIMPUHY.
ITocTpoeHne ocToBa HaMMEHBLIETO Beca 1o anroputMaM Kpackana
u IIpuma.

2.4 | Hukns B rpadax. IlocTtpoenue »iinepoBa nuxia no amroputMy @Dnépu un
raMMJIbTOHOBA ILIMKJa HAUMEHBIIETO Beca METOJOM BETBEH H
TpaHMII.

2.5 | AnropuTt™msl pewenust | Anroputm @opaa-benmana s HOMCKa MUHUMAIIBHOTO MapLipyTa

KJIaCCHYECKUX  3aJad  Ha | B rpade.
rpadax. Packpacka BepmuH rpada. ANTOPUTM  TMOCIIEAOBATEIHHOIO
pacKpaliuBaHHsL.

2.6 | CereBble MOJIEIH u | Anroputm ®@opaa-dankepcoHa MoWCKa MAaKCUMAaJIbHOTO MOTOKA B
JITOPUTMBI PELICHUS | ceTH.

KJIAaCCHYCCKHUX 3a1a4.




n/u

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

CopaeprxaHue 3aHsITHUS

HpOMe)KyTO‘IHaH aTTeCTalMsA - OK3AdMEH

Cemectp 3

Cooepoicanue n1eKyuonHo2o Kypca

1. Mamemamuueckas nocuxka | bynessl ¢ynkuuu. [lpencraBnenue B HOpPMaIbHBIX — (opMax.
Munummzanus OyneBeix (ynknuit. [lomHora cmcrem OyneBbIX
¢ynkumnii. [lpunoxenust OyneBbIX (YHKUME K TEOPHU peleiHO-
KOHTAaKTHBIX CX€M W CXeM M3 (YHKUMOHAIBHBIX 3JIEMEHTOB.
Anrebpa  BeICKa3pIBaHMA. JIOTHYECKHME  CIIEACTBUSA MW HX
JIoKa3aTenbcTBO.  Anrebpa  mpenukatoB.  JlokaszatenbcTBO
TaBTOJIOTUH B airedpe nmpeauxaroB. @opManbHble HCUUCICHUS.

1.1. | bynesn ¢yskuuu. | OcHoBHBIE OyieBbl ¢yHKuuH. Tabmunpl ucTuHHOCTH. OCHOBHBIE
IIpencraBnenue B | SKBHBAJIEHTHOCTH OyneBbIX ¢yHKImiA. J[BoficTBeHHOCTH. [IprHIHT
HOPMaJIbHBIX (OpMax. nBoiicTBeHHOCTH. CyllecTBEHHBIE IepeMeHHbIe. JJU3bIOHKTHBHBIC U

KOHBIOHKTUBHBIE HOpMaibHbie Qopmbl. Teopembl Illennona.
CoBepIlieHHbIE TU3BIOHKTUBHBIE M KOHBIOHKTUBHBIC HOpPMaJbHbIE
dopwmel. Tomuaom JKeraaknHa.

1.2. | MunuMu3anus OyneBbIx | MUHMMAabHBIE TU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAJbHBIC
($yHKIUHA. ¢opmbl. EnnHnunble uwHTEpBanmbl OylieBa KyOa. MakcuMasbHEBIE

eauHuYHble UHTEpBaibl. llpocTeie nmmmukantel. CoKpalleHHas
JH®. Meron KgpaitHa noctpoenust munuMmanbHbeix JJH®. Kaptsl
KapHno.

1.3. | [lonmnora cucrem OyneBbix | OCHOBHBIE 3aMKHYTbIE Kacchl OyieBbIx GyHKUui (Ki1acce! IlocTa).

(hyHKITHA. [Tomusie cuctemsl OyneBbIX GyHKIWA — ompereneHue. Kpurepuit
ITocTa 0 IIOJIHOTE CUCTEMBL.

1.4 | Ipunoxenus OyieBbiX | PenmeliHo-koHTakTHas cxema. DyHKIMS TPOBOAUMOCTU. 3agava
(GyHKUUH K TEOpUH pesieiiHO- | CHHTE3a M 3a1a4a aHanu3a. Cxema u3 GyHKLINOHAIBHBIX 3JIEMEHTOB.
KOHTaKTHBIX cxeM | ODyHKIMOHANBHOE U  CTPYKTypHOE ompexaeneHus. DOyHKOUA
[punoxenus OyJeBbIX | MPOBOAMMOCTH. 3a/lada CHHTE3a U 3a]a4a aHaIINu3a.

(YHKIUH K TEOpUH CXEM U3
(YHKUIHMOHANBHBIX
3JIEMEHTOB.

1.5 | Anre6pa BBICKa3bIBaHUH. | BrickaspiBanue. Onepanuu Hal BeICKa3bIBaHUAMU. DopMamn3aius.
Jlornueckue ciencTBysL. Wnrepnperanus. Jlornyeckoe cnenoBanue Qopmyn. MeTtoabl

JoKaszaTesnbcTB: MeTox KBaiiHa, MeToJ peoyKuuH, METOx
PE30JIFOIUH.

1.6 | Anrebpa npeanuKaToB [Ipennkatel. MecTHOCTH mpeaukata. MHOXECTBO HCTHHHOCTH.
KBaHTOpHBIE W JIOTHYECKHE OINepanuy. TaBTOJOIMU JIOTHKH
MIPEIMKATOB.

1.7 | ®opmanbHbIe HCUUCTICHUS Bugpt Teopumii. Iloctpoenue ¢opmanbHoii Teopun. Teopema.
HcuucieHne BbICKa3bIlBaHUH. TeopHs eCTECTBEHHOTO BBIBOJIA.

Cooeporcanie npakmudeckux 3aHamuil

1. Mamemamuueckas nocuxka | lloctpoerne  Tabaui ~ MCTHMHHOCTH — OyJeBbIX  (DYHKUIHMH.
OKBHBaJIeHTHBIE TpeoOpasoBanusi ¢opmyn. IlpencraBienue B
HOpMaNbHBIX  Qopmax. MwuamMmM3anua OyleBbIX  (QyHKIWH.
BrisiBnenre nonHeIX cucteM OyneBbiX GyHKuui. CHHTE3 M aHATU3
pENEHHO-KOHTAKTHBIX CXeM H CXeM U3  (YHKIUOHAIBHBIX
3JIEMEHTOB. BbINONHEHWE omepauuii Haja  BBICKA3bIBAHUSMH.

dopmanuzanys U WHTEPIIPETalvs B alreOpe BBHICKA3bIBAHUM U B
anredpe
Pa3IMYHBIMHA METOJAMH.

npeaukatoB.  IIpoBepka  JIOTMYECKMX  CIIEJICTBUH




Ne Haumenoanue paszzena,

CopaeprxaHue 3aHsITHUS

n/n TEMBI IUCIUILIHHBI

1.1 | bynesn! ¢ynkuuu. TaGmuus! | IlocTpoenue Tabaun UCTUHHOCTH OyJIeBBIX (hopMyII.

HMCTUHHOCTH. Jloka3aTensCTBO  DKBUBAJEHTHOCTH  (GOpMyn C  [OMOIIBIO
OKBHUBaJICHTHBIE 9KBUBAJICHTHBIX MPEOOPa30BaAHMIA.
peoOpa3oBaHMs.

1.2. | [ABOWMCTBEHHOCTb. ITocTtpoeHne ABOWCTBEHHBIX (YHKIHHA IO ONpEOeNeHHI0O H C
Cy1iecTBeHHbIE WCIIOJIb30BaHUEM IIPUHIINIIA IBOHCTBEHHOCTH.

IIEpEMEHHBIE. OnpeneseHue CyIIeCTBEHHBIX TepeMeHHbIX (pyHKmu. Mckitouenue
1 no0apjieHre (UKTHUBHBIX IIEPEMEHHBIX.

1.3 | HopmanbHble ¢dopmsl | [locTpoeHne AM3BIOHKTHBHBIX M KOHBIOHKTUBHBIX HOPMAaJIbHBIX
MIpeICTaBICHUS OyneBbIX | GopM.

(hyHKIHIH.

1.4 | CoBepuieHHble HOpManbHBIE | [locTpoeHHE COBEpIIEHHBIX HOPMAaNbHBIX (OpM 1O Tabnuie
(hOopMBI. WMCTHHHOCTH W 9KBHBAJCHTHBIMH MTPe0oOpa3oBaHUIMHU.

1.5 | MunuMu3anus Oynesbix | [TocTpoeHre MUHUMANBHBIX AM3BIOHKTUBHBIX HOPMANBHBIX (popm
(hyHKIHA. MetosioM KBaiiHa u mo kaptam KapHo.

1.6 | 3amkHyTHIe Kaccel OyneBbix | Onpenenenue MoHOTOHHOCTH (yHkumi. IlocTpoenune mnomuHOMa
¢GyHKIUHA. Kerankuna. Omnpepenenue JWHEHHOCTH (QYHKIUN pa3HBIMH

croco0amu.

1.7. | Ilonnora cucrem OyneBbix | OmpeneneHue MOJNHBIX CUCTEM OyJeBbIX (PYHKIMH MO KPUTEPHIO
GyHKIUH. Iocra.

1.8 | Ipunoxenus OyieBbix | CHHTE3 M aHAJIU3 CXEM.

(hYHKIUI K TEOpHH peNIeiHO-
KOHTAKTHBIX CXEM U CXEM M3
(YHKIMOHATBHBIX
3JIEMEHTOB.

1.9 | Onepaunn HaJ | BeinosHeHne onepauuil Haj BbICKasbiBaHUSAMHU. Dopmannsanus
BBICKa3bIBAHHUAMM. BbICKa3bIBaHMA. HTepIpeTanust popmyn anreOpsl BRICKA3BbIBAaHHM.

1.10 | Jlormueckoe cnencreue. | IlpoBepka jorumyeckux cieACTBHH IO omnpeaeieHuto. Meromamu
Hocsuikm. 3akmoueHus. | Kpaiina u penykuuu. [TocTpoeHre 0OpaTHBIX, TPOTUBOIOIOKHBIX U
Bunbl TEOPEM. | oGpaTHBIX NPOTUBOIOIOKHBIM TEOPEM.

[IpeobpazoBaHue TeOpeM.

1.11 | doka3zaTenscTBO Joruyeckux | [IpuMeHneHne MeTona pe3osronuil A TOKa3aTebCTBA JIOTHIECKUX

CJICACTBUH B anreOpe | cnencTBuid.
BBICKA3bIBAaHHM.

1.12 | [Ipenukatel 1 onepanuu Hajg | PopMan3anys U HHTEPIIPETANNS TPEIUKATHBIX (OPMYIL.
HUMH.

1.13 | Jlornueckoe cienoBaHue B | MeToapl — JoKa3aTeNbCTBA  MPEIUMKATHBIX  KJay3:  METOJ
anredpe [PEINKATOB. | KOHKpETU3aLUH, IO OIPEIEICHUI0 KBAHTOPOB.
Metonabl BBIBOJIA
MPEIUKATHBIX KIIay3.

1.14 | IIpeoOpa3oBanue [IpuBenenue mpeavKaTHBIX Kjay3 B INPEIBAPEHHYIO HOPMAIbHYIO
NPEJMKATHBIX Kiay3. MeTox | gopmy, mpuBeneHHy:0 HOpPMalbHYIO (GOPMY, B CKOIEMOBCKYIO
pe3omoLH. CTaHJIAPTHYIO GOpMY.

Meton pe3ononnii A 10Ka3aTeIbCTBA MPEIUKATHBIX KIIay3.

1.15 | Ucuncnenne BbICKa3biBaHW. | JlOKa3aTeNbCTBO  JIOTMYECKMX ~ CIEACTBUH B HMCUUCIEHUU
Teopus CCTCCTBCHHOI'O | BpICKA3bIBAHMMA (AKCHOMAaTHYECKUM METOoAoM). JloKa3aTeahCTBO
BBIBOZ. JIOTUYECKHX CIIEACTBUH B TEOPHH €CTECTBEHHOT'O BBIBOJIA.

4 Tlopsiaok oOlLEHUBAHUA

ycneBaeMocTH H  cOPMHPOBAHHOCTH

KOMIIETCHIMH 00yYallerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTallUM.
21.]'[5{ MOJ0KUTEITHHON OIICHKHU I10 pE3yJibTaTaM OCBOCHUA IUCHUIIIMHBI o6yqa}0meMyC$[
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HEOOXOIMMO BBINIOJIHUTh BCE YCTAHOBJIEHHBIE BHJIBI yueOHOUM paboThl. OleHKa pe3yibTaToB
paboTsl oOy4aromerocst B 6ayiax (mo Bujgam) MpuBeaeHa B Tabmumax 7-8.

Tabmuuma 7 - Ilkama M mokaszaTelud OICHHWBAHUS pPE3yJIbTaTOB Y4eOHOW paboThI

oOyyaronuxcs 1o BuaaM B 6amibHO-periTuHroBoi cucreme (BPC) cemectp 2

VYuebnas padora |Cymma |Bumsr u pe3ynsTaThl OreHKa B aTTeCTaIllN Bamer
(BUIBI) 6amtoB  |yueOHOU pabOTHI (mKaJta ¥ ToKa3aTesd OIICHUBAHNS)
CemecTp 2
Texymas yueonas |60 Jlex1MOHHbIE 3aHATHUSL 0,5 6anna mocenieHue 1 JEKIMOHHOTO 4-8
pabora B cemecTpe (KOHCTIEKT) 3aHATHS
(ITocemmenue (16 3amsTHi)
3aHATHH 110 WuauBuyansHble 3a oiHO MHAMBUAYAJIbLHOE 3a1aHUE OT 5
pactUCaHHIO U 3a1aHus (OTYET O 0: 15-30
BBIIIOJIHEHUE BBITIOJTHEHUH 5 6ayutoB (BhIoTHEHO 51 - 65% 3amanwii)
3aJIaHuH) WHIWBUAYAIIEHOTO 7 6anaa (BBITIOJTHEHO 66 - 85% 3amaHuil)
3a1aHMs) 10 6ansoB (BemmomHEHO 86 - 100% 3amaHmMin)
(2 paborsr)
Tectsr (3 Tecta)
TectNel, TecTNe3 4 6anna (moporoBoe 3Ha4YCHUE) 12 -22
7 6a/10B (MakCUMaIbHOE 3HAYCHNUE)
TectNe2 4 6aJu1a (TOPOroBOE 3HAYCHUE)
8 6a10B (MakcHMaIbHOC 3HAYCHHE)
HTroro nmo Tekyieii padore B cemecTpe 2 31-60
IMpomexyTounas |40 Teoperuueckuit Bonpoc 1 |4 6anna (IOporoBoe 3HauUEHHE) 4-9
aTTecTanus 9 pa10B (MaKcUMabHOE 3HAUCHUE)
(ax3amMeH) Teopetuueckuii Bonpoc 2 |4 6ajJia (moporoBoe 3Ha4eHUE) 4-10
10 6anj0B (MakCHMaIILHOE 3HAUCHUC)
Pemenue 3amaqm 1. 4 paJuta (TOPOTOBOE 3HAUCHUE) 4-7
7 6amnoB (MakcMaabHOE 3HAYCHME)
Pemenue 3axaqm 2. 4 6aJuToB (ITOPOTOBOE 3HAYCHUE) 4-7
7 6aJ10B (MaKCUMaIbHOE 3HAYCHNE)
Pemenue 3amaum 3 4 6anua (MoporoBoe 3HaA4YCHUE) 4-7
7 6aJ10B (MaKCHMaIbHOE 3HAYCHNUE)
HToro mo mpoMeXKyTOYHON aTTeCTAIIMU B ceMecTpe 2 (IK3aMeHY) 20-406.

51-100 6.

CymMapHasi OLleHKa 110 IMCUUIJIMHE B ceMecTpe 2:

CyMMa 0aJuioB TeKyIIeH 1 MPOMEKYTOUHON aTTeCTaluu

Tabmuua 8 - Ilkama M mokaszaTenu OLIGHHMBAHUS pPE3ylbTaTOB Y4eOHOW paboThI
oOyuaromuxcs 1no Bugam B 0amnpHo-peiiTuHroBoit cucreme (bPC) cemectp 3

VYuebnas pabora |Cymma  |Bupgsl u pe3ynbraTs OneHka B aTTecTalluu Bannel
(BuzBI) O6amoB  |y4eOHOI paboThI (mrkaia ¥ oKasarteny OLCHUBAaHNUS )
Cemecrtp 3
Texymas yueOHnast |60 Jlex1OHHbIE 3aHATHUS 0,5 6anna mocemeHne | JEKIIMOHHOTO 5-9
pabora B cemecTpe (KOHCTIEKT) 3aHATH
(ITocemmenue (18 3ansTHii)
3aHATHH 110 NnnuBuayanbHble 3a unauBHAyadbHOE 3aMaHue Nel ot 7 10:
pactucaHuio U 3aaHus (OTIET O 7 6ansoB (BeioHEeHO 51 - 65% 3amanumit) (13 - 25
BBITIOJTHEHUE BBITIOJTHEHUH 11 6anua (BeIoTHEHO 66 - 85% 3amanHmii)
3aJaHu) WHANBUAYAIEHOTO 15 6anuioB (BemonHEHO 86 - 100% 3amanmit)
3a/1aHNs) 3a uHauBHAYyadbHOE 3a1aHue Ne2 ot 5 ;10:
(2 paboTsr) 5 6ans0B (BoimosHEHO 51 - 65% 3ananmii)
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7 6ay1a (BBIIONHEHO 66 - 85% 3amaHwii)
10 6aasoB (BemmonHEHO 86 - 100% 3amanmit)

Tecrt (2 TecTa) 4 panna (moporoBoe 3HaYEHHE) 8- 16
8 da10B (MakcuMabHOE 3HAUCHUE)
Konrponbnas padbora 5 6anna (moporoBoe 3HauUeHME) 5-10
10 6amToB (MaKCHMaIbHOC 3HAYCHUE)
Hroro no Tekyueii padore B cemecTpe 3 31-60
IMpomexyTounas |40 Teopernueckuii Bonpoc 1 |4 6anna (MoporoBoe 3HaUCHHE) 4-9
aTTecTauus 9 6a110B (MakCUMaJIbHOE 3HAYCHHE)
(9K3ameH) Teopernueckuii Bonpoc 2 |4 6asna (oporoBoe 3HaUCHHE) 4-9
9 pa10B (MakcUMabHOE 3HaUCHUE)
Teoperndeckuii Bompoc 3 |4 6ana (IoporoBoe 3HaAUYCHIE) 4-9
9 pamtoB (MakcMaabHOE 3HAUCHWE)
Pemenue 3amaun 1. 4 6aJu10B (ITOPOTOBOE 3HAYUCHNE) 4-7
7 0aJU10B (MaKCUMaJIbHOE 3HAUCHNUE)
Pemenue 3anaqn 2 4 6anna (moporoBoe 3Ha4YCHUE) 4-6
6 6a/10B (MakCUMaIbHOE 3HAYCHUE)
HToro mo npomMe:KyTOYHON aTTecTallMu B ceMecTpe 3 (3K3aMeHY) 20-400.
CymMMapHasi oleHKa 0 IHCUMILIMHE B ceMecTpe 3. CyMMa 0auioB TEKyIIeH 1 MPOMEXYTOUHON aTTeCTallUH
51-100 6.

B mpomexyTouHOW aTTecTaluu OIEHKa BBICTABIseTCs B BegoMocTh B 100-OammpHOU
HIKane u B OyKBeHHOM PKBUBaJieHTe (Tabnuna 9)
Tabmuma 9 — Cootnecenue 100-6aybHOM HIKaabl 1 OyKBEHHOTO SKBUBAJIEHTA OLICHKU

YpoBHHU OCBOEHUS Ox3amen 3auem
Cymma HabpaHHbIX - -
o8 JUCLUIUIMHBI U Oyenka byxeennuiii sx6usanenm byxeennuviti
KOMITETeHIINN 9IKBUBANEHM
86 - 100 [IpoaBUHYTHIH 5 OTIIMIHO
66 - 85 IloBbINIEHHBII 4 XOpOoLIOo 3auTeHo
51-65 [Toporossiii 3 YJIOBJIETBOPHUTEIHLHO
0-50 [epsoIit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

5 MarepuajibHO-TeXHHYECKOE, MPOrPAMMHOE H Y4eOHO-MeTOANYECKOoe
o0ecrneyeHyre TUCHUILINHEI.

5.1 YueOHas iuTeparypa
OcHoBHasi yueOHasi IuTEPaATYpa

1. Ky3nenos O.I1. JluckpeTHas MaTeMaTHKa JUIsl MH)KeHepa [ DiekTpoHHsIi pecypc] / O.I1.
Ky3HenoB - D1eKTpoH. TEeKCTOBbIC JIaH. - 6-¢ u3., crep. - Cankr-IletepOypr - Jlans, 2009. — 400
c. Pexxum nmoctyma: https://e.lanbook.com/reader/book/220/#1/

2. JluckpeTHas MareMaTHKa [DIEKTpOHHBIA pecypc]: B 2 4. : ydeOHOe mocoOme s
ctyneHToB By3oB. Y. 1/ E. B. PemernukoBa ; KemepoBckuii roc. yH-1, HoBoky3Henkuii HH-T
(¢pun.). - Hookysuenk : HOU KemI'VY, 2018. - 160 c.- bubnuorp.: c. 146-147. - Pexum
noctyma: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JononHuTebHAsA y4eOHAasl JUTEpaTypa

1. KymuxoB B.B. /Iuckpernas marematuka [DIeKTpOHHBINA pecypc]: yueOH. mocooue / B.B.
Kynukos. - OnektpoH. TekcroBsle AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexxum nocryna:
http://znanium.com/bookread.php?book=126799
5.2 MarepuajbHo-TeXHUYECKOe M NpPOrpaMMHoe olecnedeHue
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http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php
http://znanium.com/bookread.php?book=126799

AUCHUIIJINHBI.

Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE ITPoBoJsATCs B yueOHbIX ayauTopusix KI'TIM KemI'V:

614 YueOHas aymuTopus Ui IPOBEICHHS:

- 3aHATHUH JIEKIIHOHHOTO THUTIA;

- 3aHATUH CEMHUHAPCKOTO (MPAKTHYECKOTO) THIIA,

- TPYIIIOBBIX M WHMBUIYaJIbHBIX KOHCYJIbTAIINH.
CnenunanuzupoBannas (yueOHasi) MedeJib: JOCKa MEIOBas,
Kadeapa, CTONBL, CTYJIbSI.

O6opynoBaHue 111 Npe3eHTAIIUM Y4eOHOr0 MaTepuasa:
neperocHoe - HOyTOYK, S9KpaH, IPOEKTOP.

Hcnonszyemoe nporpammuoe obecieuenune: MS Windows
(Microsoft Imagine Premium 3 year o cy0nuiieH3noOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 1. 5o 12.12.2021 1.),
LibreOffice (cBoboano pacnpoctpansiemoe I10), FoxitReader
(cBobOaHO pactpocTpansemoe I10), Firefox 14 (cBoboaHo
pacmpoctpansemoe [10), SAunekc.bpaysep (oTeuecTBeHHOE
cBoOoaHO pactpoctpansemoe 110).

HnrepHeT ¢ obecnieuenuem goctyna B JUOC.

654079, KemepoBckast 00J1acTh, T.
HoBoky3Heuk, np-kt MeTtamtypros, 1.
19

710 YueOHnas aynutopust (MyJIbTUMEAUHHAS)AJIS IPOBEACHUS:
- 3aHATHH JICKIIMOHHOTO THIIA;

- TPYIIOBBIX ¥ HHAWBUAYATBHBIX KOHCYIbTALUH.
CneuuaanzupoBannas (yueOHasi) MebeJib: JOCKa MEJIOBas,
kadenpa, CTOJBI, CTYIIbS.

O0opynoBaHue /15 Mpe3eHTAIMM Y4eOHOr0 MaTepuaJa:
cmayuonapHoe - KOMITLIOTED, DKPaH, MPOSKTOP.
Hcnoab3zyemoe nporpammHuoe odecneuenne: MS Windows
(Microsoft Imagine Premium 3 year mo cy0nuiieH3HOHHOMY
nmoroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBoboamo pacnpoctpansemoe I110), FoxitReader
(cBoGomHO pactpoctpansiemoe [10), Firefox 14 (cBo6onHO
pacrpoctpansemoe 110), Aunexc.bpaysep (oreuecTBeHHOE
cB00OHO pacnpoctpansiemoe [10).

HHTtepHert ¢ o0ecnieyenuem gocryna B JUOC.

654079, KemepoBckas 001acTh, T.
HoBoky3ueuk, np-kt MeTtamtypros, 1.
19

229 a YueOHast ayTuTOpUS JJIs IPOBEICHHS:

- 3aHATHUI CEMHHAPCKOTo (MPaKTUYECKOT0) THIIA.
CrnennanuzupoBaHHas (yueOHast) MeOeJib: JOCKa MENOBas,
MapTHL.

OOopynoBaHue: MUKILIEP-YCUINTEIb, CHCTEMHBIN OJIOK, 9KpaH
HACTEHHBIH C DJIEKTPOIIPUBOJIOM, TIPOCKTOP, aKyCTUIECKAs
cucrema.

Hcnoan3zyemoe nporpammuoe odecneyenne: MSWindows
(MicrosoftimaginePremium 3 year 1o cyOIMIIEH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 1.),
LibreOffice (cBoboano pacnpoctpansemoe I10).

Hnrepuer ¢ noctynom B IJUOC.

654041, Kemeporckas 00J1acTh -
Kys6acc, r. Horokys3Helk, yiI.
IluonkoBckoro, a.23

404 YuebHas ayAUTOPHS AJIsl IPOBEACHUS:
- 3aHATHUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;
- TPYIIOBBIX ¥ WHAWBUAYATBHBIX KOHCYIbTAIINH.

CneununaanzupoBaHHas (yueOHasi) Me0eJib: JOCKa MEIOBas,

654079, KemepoBckas 00sacTs, .
HoBoxky3Heuk, np-kt Meramuiypros, 1.
19
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kadepa, CTOJIbI, CTYJIbS.

OobopynoBaHue: nepeHocHoe - HOyTOYK, KpaH, MPOSKTOP.
Hcnonszyemoe nporpammuoe odecieuenue: MS Windows
(Microsoft Imagine Premium 3 year 1o cyOnniieH3nOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 1. 5o 12.12.2021 1.),
LibreOffice (cBoboano pacmpoctpansemoe I10),
Annexc.bpaysep (oreuecTBeHHOE CBOOOAHO
pacmpoctpansiemoe [10).

HurepHeT ¢ o0ecneyenuem goctyna B JUOC.

616 YueOHas ayauTopus 1J1s NPOBEACHUS: 654079, KemepoBckast 00J1acTh, T.
- TPYTIOBBIX ¥ WHAUBUAYAIBHBIX KOHCYJIbTAIINN; HoBoxky3Helnk, p-kT MeTamnypros, .
- TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIHH. 19

CneunuaanzupoBannas (yueOHasi) Me0eJib: JOCKa MEJIOBas,
kadespa, CTOJBI, CTYIIbS.

OobopynoBaHue: nepenocHoe - HOyTOYyK, KpaH, MPOSKTOP.
Hcnoab3zyemoe nporpammHuoe odecneuenne: MS Windows
(Microsoft Imagine Premium 3 year 1o cy0nuiieH3nOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 1.),
LibreOffice (cBoboaHO pacmpoctpansemoe [10),
Annexc.bpaysep (oreuecTBeHHOE CBOOOAHO
pacmpoctpansiemoe [10).

HUnrepHer ¢ odecneuenuem goctyna B JUOC.

615 YueOHnas ayauropus (MyIbTUMEIUIHAS) 1151 TipoBeneHus: (654079, KemepoBckas 0071acTh, T.

- 3aHATUH JICKUUOHHOTO THUIIA; HoBoky3ueuk, np-kt MeTtamtypros, 1.
- 3aHATHUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA. 19

CneuuaanzupoBannas (yueOHasi) MebeJib: JOCKa MEJIOBas,
kadespa, CTOJIbI, CTYIIbS.

Oo6opynoBaHue 1/l Mpe3eHTAIMH Y4eOHOr0 MaTepuaJa:
cmayuonapHoe - KOMIIBIOTEpP, SKpaH, IPOEKTOP, aKyCTHIECKast
crcreMa (KOJIOHKH).

HMcnoan3zyemoe nporpamMmmHoe odecrieuenue: Ubuntu
Linux(cBoboxHo pacnpoctpansemoe I10), LibreOffice
(cBoOomHO pacnpoctpansemoe [10), Annexc.bpaysep
(oredyecTBeHHOE CBOOOAHO pacnpocTpaHsemoe 110).

HHTepHert ¢ o0ecnneyenuem gocryna B JUOC.

5.3 CoBpeMennbie  mnpodeccMoHaIbHbIe  0a3bl  JAHHBIX M
UH(OPMAIMOHHBbIE CIIPABOYHbIE CUCTEMBbI.

Iepeuvens CIIB u UCC no nucuuniimHe

1. Hudopmannonnas cuctema «OOIEPOCCUHCKUN MAaTEeMaTHUYECKUN MOPTA», PEXKUM
nocryma : http://www.mathnet.ru/

2. WHpOpMalMOHHAs cHcTeMa «DKCIOHEHTa» - IEHTP HHXXEHEPHBIX TEXHOJIOTMH WU

MOJICTTMPOBaHHUS, PSKUM HocTyna :http://www.exponenta.ru

3. basa mannbix Science Direct (6omee 1500 sxypHanoB uznarenscta Elsevier, cpenu
HUX M3JIaHUs TI0 MaTeMaTHKe U HH(POPMATHKE), pekum goctyma :https://www.sciencedirect.com
4. WudopmannonHas cucrema « EqrHOE OKHO A0CTyMa K HHYOPMAIIMOHHBIM PECypcam»

http://window.edu.ru/catalog/
5. ba3pl naHHBIX M aHanUTHYECKHWE NYyONMKAIMM Ha mopTane «YHHUBEPCUTETCKas
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http://www.exponenta.ru/

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

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX PadoT

Tabnuna 10 - Tembl mHCBMEHHBIX Y4EOHBIX PaboT

Paznen ‘ Tembl ‘ KoHTpoJibHBIE TOUKH
Cemectp 2
Teopust MHoOecTBa U oniepaly HaJl MHOKECTBAMH. Tect Nel
MHOKECTB
OtHomenus. ColicTBa OTHOIIEHUN. DyHKIIMI Tect No2
OKBHBaJICHTHBIE ITPE0OPa30BaHUS MHOXKECTB. WunuBuayansHOe
Onepanuu Haj oTHOHICHUSIMUA. CBOMCTBA OTHOIICHUH. 3ananue Nel
Matematuuec | byneBbl pyHKIIUU Tect Ne3
Kasl JIOTUKa
Hopmanensie ¢popmbl ipeacTaBieHus OyeBbIX NuauBuayanbHoe
bynkuii. [TonHoTa cucrem OyneBbIX QyHKIMIA 3amanue Ne2
Cemectp 3
Maremarnuec | Bpicka3siBaHME. Jlornueckue onepauuu Hag | TectNel
Kasl JIOTUKa BBICKa3bIBaHUSMU.
Jlornueckoe crepoBanue GopMys anreOpsl NuauBuayanbHoe
BbICKa3biBaHul. [Ipeaukarsl. Jlornueckue u 3amanue Nel
KBaHTOPHBIE OllepallMy Haj npeaukatamu. Jlorndeckoe
cienoBaHue (hopMyJ1 JIOTUKH IpeaukaToB. Mcuncnenue
BBICKa3bIBaHUM. Teopus eCTeCTBEHHOIO BhIBOJIA
OcHoBBI OcHOBHbIE IOHATHS U OTIPEAETICHUS TEOPUH IPadoB. Tect Ne2
Teopun AJropuT™MBl Ha rpadax WNuauBuayanbsHOe
rpaos 3aganue Ne2
OcHoBBI Mamuna Treropunra. HopManeHbIe allrOpUTMBI KoHntponbHas
TEOpUU MapxkoBa. [IpuMuTHBHO-pEeKypcUBHBIE (HYHKIIUN pabota
QJITOPUTMOB

6.2. [lpumepHble BONPOCHI W 3aJaHHUS / 32Ja4U IS NMPOMEKYTOYHOM

arTrecralmmum

Cemectp 2.
Tabauma 11 - Tunossle (MpruMepHbIe) KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs

Pa3[[€J'II)I 1 TCMbI

IIpumepHbIe
TEOPETUUECKHE BOIPOCHI

HpI/IMepHLIC MPAKTUYICCKUC 3aJaHNd U (I/IJ'II/I) 3agadu

Pazoen 1. Teopus muoscecms

Tema 1.1
ITonMHOXeEcCTBa.
Onepanuu Haj
MHOKECTBAMHU.
MomiHocTh

dopmyne (X ®Y)NZ

MHOXXCECTBa

Z ={b,c}, U={a,b,c,d}.

2. Iloctpoiite muarpammy Oiisepa 1o

1. Yro Takoe 1. Jlanbl
MHOKECTBO? Kro | X={a,c}, Y ={a,b,d},
ABJIACTCA OCHOBATENIEM | Hajiiure MHOXKECTBO (X ®Y)NZ
TEOPUHU MHO>KECTB?
Kak o0o3HavaeTcs
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MHOXKECTB.

MPUHAJICKHOCTh  HIIN
HE  TPUHAIC)KHOCTh
HEKOTOPOro 00beKTa X
MHOXeCTBY A?

2.  OObsacHUTE
OCOOEHHOCTH 3aJaHUs
MHOXECTB
pa3IUYHBIMHU
crocobamu:
MePEUYHCIICHUEM,
XapaKTEePUCTHUYECKUM
MIPEANKATOM,
MOPOXKIAKOLIEN
MIPOLETYPOH.

3. Yro Takoe
MOIIHOCTD
MHOeCTBa?
MHOKECTBA
HAa3bIBAIOTCS
SKBUBaJICHTHEIMH? Kak
obo3Havaercs
SKBHUBAJIEHTHOCTH
MHOKECTB?

4, Kakoe
MHOKECTBO
HA3bIBACTCS IyCTHIM?
Kaxkoe MHOECTBO
Ha3bIBACTCS
yHuBepcaiabHbIM?  Kaxk
0003HayalTCs MyCTOE
51 YHUBEpCaJIbHOE
MHOKecTBa?

5. Kaxkoe
MHO>XECTBO
Ha3bIBaCTCS
IMOJIMHOKECTBOM
MHOkecTBa A? Kakumu
CBOMCTBaMHM 00JagacT
OTHOIIICHUE
BKJIIOUCHMS
MHOXKecTB? B kakoMm
ciyvae MHO>KECTBa
paBHbI? B uem otiinumne
MEXIy COOCTBEHHBIMHU
u HECOOCTBEHHBIMUA
MMOJIMHOKECTBAMH
MHOKecTBa A?

6. Kakoe
MHOKECTBO HAa3bIBAIOT
OyJeaHoM MHOXECTBa
A? Chopmynupyiite u
JIOKQKUTE TEOpeEMY O

Kakue

3. JIOKayKuTe TOXKAECTBO TPEMS
croco0aMu MpU TOMOIIU JUarpaMm Ditnepa —
Benna, METOZI0M XapaKTepUCTUIECKUX
IPEeIUKATOB U METOJAOM B3aUMHOI'O BKIIIFOUEHUSI.
A, B, C — npou3BoIbHBIE MHOKECTBA
(ANB)UC=(AUC)N(BUC).

4. MakcruMaibHO yIPOCTUTE
BBIPAXKECHMUSI, [10JIb3YSICh OCHOBHBIMU 3aKOHAMU
TEOPHH MHOXECTB

(Au(Bne))n((An(sUD))Uc)UBu(AU(enB)
5. JlokakuTe METOA0M MaTeMaTUYeCKOU
WHYKITUH:
1-4+2-7+3-10+...+n(3n+1) =n(n+1)2.
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MOITHOCTH  OyJeaHa
KOHEYHOT'O
MHOJKECTBA.

7. Onpenenure,
KaKHue OIepamnuyd U Kak
MOXHO  ITPOM3BOJIUTH
HaJ MHOKECTBAMH.
Kak n3o0pakaercs
pe3yJsbTat 9THUX
onepauuii Ha
JuarpamMmax Diisiepa —
Benna?

8. Banummre
OCHOBHEIE 3aKOHBI
TEeOpUn MHOJKECTB
(MIEMIIOTEHTHOCT,
KOMMYTAaTUBHOCT,
aCcCOIMaTUBHOCTD,
TUCTPUOYTUBHOCTB,
MOTJIOIIEHHE, CBOMCTBA
MyCTOT0 MHOXECTBA U
YHUBEpCyMa,
MHBOJIIOTUBHOCTb,
3aKOHBI Je MopraHa,
CBOMCTBaA
JIOTIOJTHEHUS ).

9. Jlokaxwute
3aKOHBI Teopuu
MHOXKECTB  METOJ0M
B3aHMHOT'O

BKJIFOUEHMSL.
10. Kaxk
COCTaBUTh
XapaKTePUCTUICCKHE
NpeIUKaThl MHOYKECTB,
TOJTYYarOIIUXCSI B
pe3yJbTare
BBITTOJIHEHUS OTIeparnii
nepeceyueHus,
00BeIMHEHNST u
JIOTIOJTHEHHS, €CIIn
WU3BECTHBI
XapaKTEePUCTHUCCKUE

MpPEANKATBl HCXOIHBIX
MHOECTB?

11. Jlokaxwute
3aKOHBI TEOPUH
MHOKECTB C MTOMOIIBIO
XapaKTEPUCTUIECKUX
MPEANKATOB.

12. Jlokaxwute
3aKOHBI TEOPUH
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MHOECTB Ha
JrarpaMmax Oditnepa —
BenHa.

13. B kakom
cly4yae TOBOPAT, YTO
MEXIY MHOXKECTBaMHU
A u B ycraHoBieHO
B3aUMHO-OJTHO3HAYHOE

COOTBETCTBUE?
14. Kax
YCTaHOBUTH
PaBHOMOIIIHOCTh
OECKOHEYHBIX
MHOKECTB?
15. Kakue
MHOKECTBA
HAa3bIBAIOTCS
CUETHBIMHU?
16. Hoxaxute
TeopeMy 0
HECUYCTHOCTU
MHOKECTBA BCEX
JNIEUCTBUTEIILHBIX
qucen oTpeska [0;1].
17. Kakue
MHOKECTBA
HAa3bIBAIOTCS
KOHTHUHYaJIbHBIMU ?
18.
Chopmynupyiite
aKCHOMY
MaTeMaTH4eCKOU
WHIYKIIUH.
Tema 1.2. TIpsmoe 1. Yro 1. Hamo A=fabcj B={234) RAcAxB
[IPOU3BEICHUE SABJISACTCS PE3YIbTaTOM ngBZ’ Fi={(ayl)y(ayZ)'(bv3),(0,2)'(013)v(0,4)},
gﬁgfg&mm Eggﬁ:;gﬂmm By P ={(11).21).(22)(23)(24) (33) (44} | Y306pasure 7, _Fl’z
CBoiicTBa MHOXECTB? Uro | rpaduueckn.  Haiipure  marpuiy GLLa
COOTBETCTBHH. sABNISETCS pe3ynbTaToM | IIPOBEPETE C MOMOIIBIO MATPHIIEI, ABIACTCS IIH
BO3BCACHHS OTHOLIEHHE "2 pe(IEeKCUBHBIM, CUMMETPHYHEIL,
MHOKECTBA B | aHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?
HaTypaJIbHYIO 2. Haiigure o0nacTe ompeneseHus,
CTCIICHB? 00J1acTh 3HAYEHUH OTHOILICHUS
2. Jlokaxute | PcR? (xy)ePe<x2+y?=1. SIBnsiercs B0
TEOPEMY O MONIIHOCTH | OTHOIIEHHE P pedICKCUBHBIM,
MPSIMOTO aHTUPEDICKCUBHBIM, CUMMETPUYIHBIM,
IPOM3BEACHUS  JIByX | aHTUCUMMETPHUHBIM, HE CUMMETPUYHBIM,

KOHEYHBIX MHOYKECTB.
3. Yro Takoe
N-MECTHOE
OTHOIIIEHUE?
OTHOIIIEHUE

Kaxkoe

TpaH3UTUBHBIM? OOOCHYITE OTBET.
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Ha3bIBAETCSl OMHAPHBIM
(cooTBercTBHEM)?
Kakoe coorsercrBue
Ha3bIBACTCS

OTHOIIICHUEM Ha
MHOKecTBe?

4, B uyem
OTJINYHE obnacTu
OTIPABIICHUS 51
obsactu MPUOBITHS
COOTBETCTBHUS OT

o01acTi  ompeeneHus
u obnactu 3HAYCHUU
COOTBETCTBUA?

5. Onwumwute
CHOCOOBI 3aJJaHHs
COOTBETCTBUS
(rpaduueckmii crocoo,
JyarpaMma, MaTpuIia).

6. Kakoe
OTHOIICHHE Ha
MHOECTBE
HA3BIBACTCSI
TOXKICCTBEHHBIM
(oTHOIIEHUEM
UJIEHTUYHOCTH)?
Ornpenenure mycToe u
YHUBEPCATHHOE
COOTBETCTBHUSI.

7. Jaiite
orpesieNieHue
orepanusm HaJl
COOTBETCTBUSIMHU:
JOTIOTHEHHE
COOTBETCTBHUS,
MOCTPOEHHE 0OPATHOTO
COOTBETCTBHUS,
00BeINHEHHE,
nepeceycHue,
KOMITO3UITHSI.

8. Kak
MOCTPOUTH  MAaTPHIIBI
COOTBETCTBHIA,

MOy YaIOIUXCSI B
pe3yJibTaTe onepanui
u3 MPEIBIIYIIEro
BOIIPOCa,  UCHOJB3YS
MaTpPUIIBI  MCXOJHBIX

COOTBETCTBHI?

9. Yro
Ha3BIBAIOT  CTENEHBIO
OTHOIICHUS Ha
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MHOXECTBE?

10. Yto Takoe
OTpaHUYEHUE
COOTBETCTBHUS?
CyxeHue
COOTBETCTBHUS?

11. Yro
Ha3pIBAIOT  CEYEHHEM
COOTBETCTBUS 1o
31eMEHTy?
Ormnpenenure MNOHSATUE
«haKTOop-MHOXKECTBO
MHOXXectBa M 110
COOTBETCTBHUIO P».

12. YUro Takoe

MIPOCKITUN
COOTBETCTBUSA?
YcranoBure CBSI3b
MOHATUS  «IIPOCKIUU
COOTBETCTBUSI» c
MMOHATHEM  «CEYEHHE
COOTBETCTBUSA o
AIEMEHTY».

13. Yro

Ha3bIBAIOT IIPOEKUUEN
N-MECTHOTO
OTHOIIECHUS? Kaxkne
OHH OBIBArOT?

14. Yto
Ha3bIBaeTCs AJIPOM
COOTBETCTBUS?

15. B kakom
Clyyae OTHOIIICHHE Ha
MHOKECTBE HA3BLIBAIOT

pedIeKCUBHBIM,
aHTUpPe(IEKCUBHBIM,
HepediexkcuBHbiM? B
yeM OTJINYHE
CHUMMETPUYHBIX,
AHTUCUMMETPUYHBIX U
HECHMMETPUYIHBIX
OTHOIIICHUH Ha
MHOecTBe? Kakne
OTHOIIICHUS Ha
MHOKECTBE
Ha3BIBAIOTCS
TpaH3uTUBHbIMU? B
KaKoM ciyyae
OTHOIIIEHUE Ha
MHOXECTBE
HAa3bIBACTCS IOTHBIM?
16. Kaxk
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MOXHO HCIIOJIb30BAaTh
MaTpUulbl KOHCYHBIX

OTHOIICHUH Ha
MHOKECTBE JUTSE
IIPOBEPKU UX CBOMCTB?
17. Kaxoe
OTHOIIICHUE Ha
MHOKECTBE
Ha3bIBaCTCS
SKBUBAJICHTHOCTBIO?
Yro TaKoe KJ1acc
SKBUBAJICHTHOCTH?
Kaxkumu  cBoiicTBamMu
001a1ar0T KJ1aCChI
SKBUBAJIEHTHOCTH?

Chopmymnupyiite u
TOKaXHUTE Te-0peMy 00
OTHOILIEHUH
SKBUBAJICHTHOCTH.

18. Kaxoe
OTHOIIICHUE Ha
MHOYKECTBE
Ha3bIBaCTCS
nopsakomM? B dem
OTJIMYKE CTPOro |
HecTporo nopsiikos? B
YeM OTJIHYHE IIOJIHOTO
51 YaCTHIHOTO
MOPSAIKOB? Kax
Ha3bIBAIOT MHOJKECTBA
C 3aJaHHBIM Ha HUX
MOJIHBIM  TOPSAKOM?
Kax Ha3bIBAIOT
MHOXECTBA c
3aJaHHBIM Ha  HUX
YaCTUYHBIM
HOPSAIKOM?

19. Kaxkwne
2JIEMEHTEI
YHOPSIIOYEHHOT O
MHOKECTBA
Ha3BIBAIOTCS
HanOOIBIINH,
HauMeHbIIMI? Kakue
2JIEMEHTHI
YHOPSIIOYEHHOTO
MHOKECTBA
Ha3BIBAIOTCS
MaKCHMAaJILHBIMU,
MHHHUMaIbHBEIMU ?
Kakne 00BEKTEI
COCTABJISIIOT BEPXHIOIO
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u HHWXXHIOIO rpanu

YIOPSITOYESHHOTO
MHOXeCTBa? Kak
HAa3bIBAIOT
HauOOJIBIIYIO
HM)KHIOIO u
HaWMEHBIIIYIO
BEPXHIOIO IpaHu?

20. Kak
MOCTPOUTH AHArpaMMy
Xaccn YaCTUYIHO
YIOPSIIOYSHHOTO
MHOXeCTBa?

Tema
QyHKIUN.

1.3.

1. Yro Takoe

byHkusa? Yro
ABIISICTCA apryMEHTOM
u 3HAYEeHUEM

¢yaxmun? Yro Takoe
MECTHOCTb  (yHKIMHU?

Kakas byHKUMSA
HAa3bIBAETCS
ornepanueit?

2. Yem
OTJINYAIOTCI  00JIacTh
onpeeacHus 51
001aCTh 3HAYCHUS

byHKIIUU oT ee
MHOXECTBa

onpeenaeHus 51
MHOXKECTBA 3HAUYCHMII?
Kakas byHKIUSA
Ha3bIBaCTCS
TOTAJIbHOM? Kakas
(GyHKIUS Ha3bIBaeTCs
YaCTUYHOM?

3. Kakoii

DIIEMEHT HA3bIBAIOT
o0Opa3om siemeHTa a?
Kaxkoii JJIEMEHT
Ha3BIBAIOT MPOOOPa3OM
anemeHta b?  Uro
Ha3bIBAIOT obOpazom
MHOkeCTBa? Yro
Ha3BIBAIOT MPOOOPa3OM
MHOkecTBa? UTo Takoe
o0pa3 ¢ynkuuu? UYrto

Takoe npoobpas
byHKIUN?

4. Kakue
GYyHKIUM ~ Ha3bIBaIOT
UHBEKTUBHBIMU?

1. Omnpenenute o0pa3 u mnpooOpa3
¢byakmuun - f:R—R f(x)=sinx. VYxkaxwure,
SABIISETCS JIM COOTBETCTBUE f * (DYHKIHEIA.

2. Onpenenute oOpa3 MOAMHOXKECTBA
C cR —f(C) u mpoobpa3 mogmHOKecTBAa DR —

f (D) s ¢bynknuu f:R—R, f(x)=x2,
C=[-32], D=[49], D=[-6,-4], D=[-34] .
3. ns pyskmuit R—>R f(x)=2x+1,

g(x) = % , Haiinute cynepno3uuuto (fog)(x).
X°+2
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Kakue byHKIIH
HAa3bIBAIOTCS
CIOpBEKTHUBHBIMU? UTO
Takoe Ouexuua?

5. Kaxkoga
0COOEHHOCTH
0003HaYCHHS
KOMITO3ULIMHU
byHKIHi? Kax
HAa3bIBAIOT
KOMIIO3UIIMIO
byHKIMA?

Paszoen 2. Ocnosvl meopuu epaghos

Tema 2.1.
OcHoBHBIE
MIOHSATHSI TEOPUHU
rpados. Onepanuu
¢ rpadamu.

1. Kaxkoii
MaTeMaTUYECKUI
O0BEKT  HA3bIBACTCS
rpadom? UYUto Takoe
BepiirHa rpada, peopo
rpaga? Kak
OINPENEIUTh  MOPSIOK
rpacga?

2. Kakue
BEPIIIUHBI rpada
HA3bIBAIOTCS
CMEXHBIMU? Kakue
pebpa rpada
HA3BIBAIOTCS

cMexHpIME? B kakom
cIydac TOBOpAT, UYTO

napa BEPIIUH
KOWHIIUJACHTHA
HEKOTOpoMy  pebpy?
Kaxkue pebpa
HAa3bIBAIOTCsA
WHIMICHTHBIMHA

JIAHHOM BepIINHE?
3. Yro Takoe

nyTb  (MapupyT) B

rpade? Kax
paccuMTaTh €ro JJINHY?
Kakoi yTh
Ha3bIBaeTCsl  IIEMbIO,
IIPOCTOM Lenpo?
Kaxoin IyTh
Ha3bIBACTCS
HUKITYECKUM,
LIUKIIOM, IIPOCTBIM

nukiaoM? UYrto Takoe
neTs?

4. Kaxoii rpad
Ha3bIBAETCS

1. 3amarp Kaxawlii rpad pasHBIMHU
crocobamu: AQHAIUTUYECKH, MaTpuLen
CME@XHOCTH, CTPYKTYPOH CMEXHOCTH, CIIHCKOM
nyr (pedep), MaTpulle HHIUACHTHOCTH

2. IlpencraBbTe B I'€OMETPUUECKOW U
MarpuuHoii  ¢opmax  rpader G =G, UG,,
G =G1ﬁ62, G=G1@Gz, G :Gl+GZ! G=C;_L><G2,
G=G,[G,], G=6,[Gy]

2
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MyJbTHTpadom?
Kaxoit rpad
Ha3bIBACTCS
niceBiorpadom?

5. Kakoti rpad
HA3bIBACTCSl TOJHBIM?
Kax IIPUHATO
0003HayaTh  TOJHbBIE
rpaper? Kaxoii rpad
Ha3bIBACTCS
JIBYZIOJIbHBIM? Kak
0003HaYaroTCs MOJIHbIC
JIBYIOJIbHBIE TpadbI?

6. B kakom
ciydae mapa rpadoB
Ha3bIBACTCS
U30MOPQHBIMH  PYT

apyry?

7. Kak
HOCTPOUTh  MaTpUILy
CMEXHOCTHU rpada,
MaTpHILy
HHIMOCHTHOCTH,
CTPYKTYpPY
CMEXHOCTH? Kaxk

3ajaTh Tpad CHUCKOM
pebep?

8. Uro Takoe
OpPUEHTHPOBAaHHBIE
rpadsl (oprpadsr)? Kak
OTIpEeNeNSIOTCA MyTh U
HoJynyTh B oprpage?
Yro Takoe KOHTYp

oprpada?

9. Kaxkue
0COOEHHOCTHU
BO3HHUKAIOT npu
MOCTPOCHUH  MATPHII
CMEKHOCTH u
WHIOUJEHTHOCTH TS
oprpacdon?

10. Kak

BBIUHCIUTh  CTEIEHb
BepunHbl rpada? Kak

MOCTPOUTH BEKTOD
CTEIIEHEN rpaga?
Kaxoit rpad
Ha3bIBACTCS
peryasipHeIM?

11.

Chopmynupyiite u
JIOKOKUTE JIEMMY O
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PYKOIOXKATHSX.
12.
BBIUUCIIUTH
MIOJTyCTETICHb
IS
oprpada?
[Tonycrenens ucxona?
13. Kaxoit
rpad Ha3bIBACTCS
gacteio rpada G? B
KakoM cJly4yae 4YacTh

Kak

3axoja
BEPIINHBI

rpada Ha3bIBAIOT
noarpagom?

14. B kakom
ciydJae rpad

Ha3bIBAECTCSI CBS3HBIM?
Uto Takoe KOMIIOHEHTA
cBs3HOCcTH Tpada? Uro
Takoe Kiauka B rpade?
B kakom ciydae kinka
Ha3bIBACTCS
MaKCHUMaJIbHOM ?

15.
[Tepeuncnure
omepanu,  KOTOpbIe
MO>KHO BBINIOJHATH HAJl
rpadamu. Jlaiite wux
onpeneneHue

Tema 2.2. uxsl.
[InanapHOCTS.

Packpacka rpada.
HepeBpsi.  OctoB
rpaga. CBSI3HOCTb.

l. Yro
Ha3bIBAIOT
paccTostHuEM
BepiimHaMu  rpada?
Kak IIOCTPOUTH
MaTpully pacCTOSTHUUI

rpaga?

MEXIY

2. Yto Takoe
HKCIIEHTPUCUTET
BepiiuHbl rpada? Kax
BBIUUCIUTHh PaguyC |
nuametrp rpada? Uro
Takoe IeHTp rpada?

3. Kaxkoii rpad
Ha3bIBAIOT  JI€pEeBOM?
Kax n3o0pakaercs
JIEPEBO IIPU  IUIIOCKOU
ykimanke? Yro Takoe
nec?

4. Kakyro
qacTh rpada Ha3bIBAIOT
ero octoBomM? Kak
BBIUHCIIHTH

1. Haiitu wMmarpuily  paccTOSHHI,
IUaMeTp, pamuyc, [EHTpaJIbHBIC u
nepugepuitHble BepIIMHBI rpada

1 5

W
~

2 4 6
2. IlocTpouTh OCTOBBI HAMMEHBIIETO

Beca, MOJb3ysch anroputmMamm Kpackana u
[Ipuma.
1
3) (2 2)
ﬁ ®
2 4@

3. SBusroTcs M JgaHHBIE  Tpadbl
maHapHeiMu? Onpenenure TONIIMHY W YHCIIO
IUTaHapHOCTU TpadoB. s miaaHapHbIX TpadoB
TIOCTPONTE TUTOCKYIO reOMETPUYECKYIO
peanu3aluio, onpeieInTe YuciIo rpaHei.
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OUKIIOMAaTHYCCKOC
yuciao rtpada? Kaxos

CMBICH 3TOMN
BEJINYUHBI?

5.
Chopmymnupyiite
ITOPUTM obxona
BEPIITNH rpada
IIOMCKOM B INIyOHHY.

6.
Chopmynupyiite
aITOPUTM o0xoma
BEPIINH rpaga

MIOUCKOM B IITUPHUHY.
7. Kakoii rpad
Ha3bIBaeTCsl pebepHO-

B3BEIIECHHBIM? Kaxk
MOCTPOUTHh  MaTpPHUIly
BECOB pebepHo-

B3BEIIEHHOTO Trpada?
Kakx BpMHCINTL Bec
Mapuipyta B pebepHO-
B3BelIEHHOM Tpade?

8.
Chopmynupyiite
amroputM  Kpackana
HIOMCKa OCTOBa

HAaUMEHBIIIETO Beca B
pebepHO-B3BEIIICHHOM

rpade.

9.
Chopmynupyiite
aJIrOpUTM [Ipuma
TIOMCKa 0CTOBa

HaMMEHBIIIETO Beca B
pebepHO-B3BEIIEHHOM
rpade.

10. Kaxoe
n3o0paxkenne  rpada
Ha3bIBAETCS
T€OMETPUYECKON
peanuzanuen?

11. Jloxaxxute
TEOpeMy O peau3aliu
moboro  rpadga B

TPEXMEPHOM
€BKJIUI0BOM
IIPOCTPAHCTBE.

12. Kakue
rpadpl  Ha3bIBAIOTCA
IJIaHApHBIMU? UYro

Ha3bIBACTCs I'paHblO

4, [Tpumenus

5 6
5. Haiitu xpoMaTnueckoe 4ucio.

aJIrOpUT™M

MOCJIeI0BATEILHOTO PacKpalIuBaHus, MOCTPOUTD
packKpacky BepIIHMH Jisl rpada
2
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iaHapaoro  rpaga?

Kakue rpaHu
Ha3bIBAIOTCS
BHYTPEHHUMH, Kakas
BHEIIHEN? Kak
BBIUKCIUTH  3IJIEPOBO
YHUCIIO0 MJIaHAPHOTO
rpada?

13. Hokaxwure
TeopeMy 00 IHIepoBO
XapaKTEePUCTHKE
IIaHapHoro rpada.

14. Jloxaxure

HETUIAHAPHOCTh
rpadoB Ks, Kas.

15.
Cdhopmynupyiite
KpUTEpUil TJIOCKOM
peanmzyemoctu rpada.

16. Kak
BBIYHCITUTH YHCII0

miaHapHoctu  rpaga?
Tonmuny rpada?
17. Yro Takoe

BEPIIMHHAS k-
packpacka rpaca?
Kaxkas packpacka
Ha3bIBACTCS

npaBwibHON?  Kakoit
rpa¢ HaspiBaeTcsi K-
packpamuBaemMbiM? B
YeM CMBICJI TUIIOTE3bI O
yeTblpex Kpackax? B
YeM COCTOMT aJITOPUTM
MOCJIE€I0BATEIBHOTO
packpalirBaHusl.

18. Yro Takoe
XPOMAaTHYECKOE YHCIIO0

rpada. Hoxaxute
HEPaBEHCTBO
7(G)<1+A(G).

19. Kak

MOCTPOUTh  peOepHbIi
rpa¢ panHoro rpaga?

Tema 2.3.
ANTOpuUTMBI
pelieHns 3ajad Ha

rpadax.

1. B xakom
ciyJae rpad
HA3bIBACTCS
sunepoBeiM?  Kakoi
rpad HA3bIBACTCS
MOJTy1IEPOBHIM?

2. Jlokaxwute

1. TTpoBeputs siBIsIETCS JIK Tpad
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KpUTepui

slnepoBocTH  rpada.
Kaxos KpUTEpUi
MOJTy?HIIEPOBOCTH
rpada?

3.
Chopmynupyiite
QITOPUTM TOCTPOCHUS
JUJepoBa LMKIA B
rpade.

4. B kakom
ciyyae oprpad
Ha3bIBACTCS
SUNEpOBBIM?
Cdhopmynupyiite
KpUTEpUil
SUIIEPOBOCTHU JUIst
oprpada.

5. Kakoti rpad
Ha3bIBACTCS
raMHJIbTOHOBBIM,
MOJTyTaMUJIbTOHOBBIM?
Kakue  pmocrarounbie
yCIIOBUS
CYILLIECTBOBaHUS
raMHUJIbTOHOBBIX

UKIOB B Tpade Bam
W3BECTHBI?
6.
COCTOUT
KOMMHBOSDKEPA.
Chopmynupyiite
QITOPUTM ~ JUIA  €e
pewenus. Kak nosener
cedst 3TOT AJIrOPUTM
eciu peleHue
OTCYTCTBYET? Kak
npeoOpazoBaTh  3TOT
ITOPUTM TUIst
HaXOXICHUS
raMHJIBTOHOBA  ITHKJIA
HauOobIIero Beca?

7.
Chopmynupyiite
TeopeMy 0 k-oi
CTETIeHU MaTpHIIbI
CMEXHOCTH Tpada.

8. Kax
MOCTPOUTh  MaTPHILY
UTEpalluii W MaTpHUIly
cBsa3HocTH rpada? Kax
CTpoUTCS MaTpuIla

B uem

3azada

5 6

SUJIEPOBBIMHU, MOJTY3IEPOBBIMH,
raMuJIbTOHOBBIMHU, MTOJTYTaMUJIbTOHOBBIMU.

2. MeToioM BETBEH M TPaHUIl PEUIUTh
3aJadyy KOMMHBOsDKepa s rpada, 3amaHHOro
MaTpulled BecoB. BBIUMCINTH TaMUIBTOHOBBI
LUKJIBl MUHUMAJIBHOTO U MAaKCUMaJIbHOTO BECOB.

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

3. [TocTpouTh MaTpHIly TOCTHKUMOCTH U
MaTpUILly CUJIbHBIX KOMIOHEHT. OnpenenuTs 6a3y

rpada
2 6 9
: I
4 g 11

4. Ucnonb3ys anroput™m ®opaa-bemnmana,
HaAUTE BCE KpaTyalme MapupyThl U3
BEPILUHBI 1 10 KaXI01 U3 OCTAIbHBIX BEPIIMH.

5. Ucnonwzys anroputm dopra-dankepcona
HaWTH MaKCUMAaJILHBIA IOTOK B CETHU
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JIOCTHKUMOCTH
oprpada?

9. Kakwue TuIibt
CBSA3HOCTH  BBIIEJSIOT
st oprpagos? B uem
UX OTJIMYHE?

10. Yto Takoe
06aza oprpada? Yto

Ha3bIBAIOT CUJIBHO
CBSI3HOW KOMIIOHEHTOH
oprpada? Kak

MOCTPOUTH ~ MaTpPHUIly
CUJIbHBIX KOMITOHEHT?
11.
Cdopmynupyiite maru
alnropuTMa ®opna-
bennmana HaxoXACHUA
KpaT4yauImx
MapuipyToB B rpade.
Kak nosener cebst 3TOT
aIroput™M B oprpade,
coJieprkamiemM KOHTyp?
12. Kaxoit
rpad Ha3bIBAIOT
cerbto? Uro Takoe
UCTOYHUK U CTOK CeTU?
13.
Cdopmynupyiite 1maru
ajaropuTMa
OIpElEICHUsl YPOBHEN
BepuIMH ceTu. st uero
MIPOBOJIUTCS
TOMNOJIOTHYECKast
COPTUpPOBKA  BEpUIMH

rpada?

14. Kakas
CeThb Ha3bIBACTCS
Tpa"cnoptHon?  Yrto
TaKoe paspes

TPAHCIIOPTHOM CeTH?

15. Yro Takoe
MOTOK B TPAHCIOPTHOM
ceTu?

16. B kaxom
ciyJae IyTa
TPAaHCIIOPTHOM ceTH
Ha3bLIBAETCS
HacbelmenHoi? Kakoi
MapuipyT B
TPAaHCIIOPTHOM ceTH
Ha3bLIBAETCS
HaCBIIIEHHBIM?
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17.

ceTH
ITOJIHBIM?
Cdhopmynupyiite
JeEMMy H

IIOTOKE B CCTH.
miaru
IMOCTPOCHUA

MaKCUMAJIBbHOT'O
IIOTOKAa B CCTH.

Kaxkoii
MOTOK B TPAHCIOPTHOM
Ha3bIBACTCS

TeopemMy
®oppa-dankepcona o

18. Vkaxure
alropuT™Ma
®opna-dDankepcona

Cemectp 3

Ta6auna 12 - IlpumepHble TeopeTHYeCcKHe BONPOCHI M NMpaKTHYecKHe 3aJaHus /
3214 K 9K3AMeHy

Pa3nensl 1 TeMbl

IIpumepHbIe
TEOPETUYECKUE BOIIPOCHI

[IpumepHBbIe TpakTHYECKUE 3aJaHus U (WIH) 3a0a41

Paszoen 1. Mamemamuueckas no2uxka

Tema 1.1.
Bbynesbl
GbyHKIHN.
IIpencraBnenue
B HOPMaJTbHBIX
¢bopmax.

l. Kakas
(GyHKIMS Ha3bpIBaecTCA
OyneBoi? CxosbKo

BCEr0 MMEeT 3HAauYeHUl
N-MecTHas OyneBa
¢ynkuusa? Yrto Takoe
Tab/nlla HCTUHHOCTH
OyneBoil  ¢yHkuuun?
Kak ycranaBimuBaercs
JeKCUKorpaduIeckui
nopsI0K?

2. 3anummure
TaOJUIBI HMCTHHHOCTHU
OCHOBHBIX  OyJIEeBBIX
GyHKIMIA: OTpULIAHUS,
KOHBIOHKIINHY,

T3 BIOHKITHH,
UMILTUKAIIH,
9KBHUBAJCHTHOCTH,
CYMMBI IO MOJYJIO 2,
mrpuxa  Hleddepa,
crpeinku Iupca.

3. B kakom
HopsijiKe
BBITTOJTHSFOTCS
JIOTHYECKHUE OTepalyi,
eciu WHOE HE
YCTQHOBJICHO
ckoOkamu?

1. IloctpouB TabmuIBl HCTUHHOCTH
COOTBETCTBYIOIIUX GyHKIHH, BBISICHHUTE,
SKBUBAJIEHTHBI  JIU  (OPMYIIBI v 5 o

v=(x>Y)®((y>Z)>x-y), o=y-2>X.

2. Ykaxute Bce (DMKTUBHBIC MEpPEeMEHHBIE
¢ynxumn  f (X,y,z)=(10101010).

3. Tlocrpoiite nBOICTBEHHYIO (GYHKIUU
f=(xvyvz)tvx-y-z, HCHOIB3Ys  NPHUHLKIL

JBOMICTBEHHOCTH
4. TloctpoiiTe IBONCTBEHHYIO (YHKIUH

f =(1000001110001100), HCIIONB3YS
OIIpEelIETICHUE.

5. C MIOMOIIbIO HKBUBAJIEHTHBIX
npeoOpasoBanuit  moctpoiite JH®  pyHkuum

f(Xl,Xz,X3)=(Y1VY2V73)'(X1'X2VX3)-
6. IlpencraeTe B CIAH® m B CKH®

GYHKIUIO, TONB3YSICh CIENCTBUEM 2  TEOpEM
IlenHoHa f (x;,X,,X3)=(01010001).

7. C ITOMOIIBIO aHAJMTUYECKUX
npeoOpa3oBaHUi MIpEeJICTaBbTE GyHKIUIO

f (X%, %3) = (¥ v X ) = xg B CIH® 1 B CKHD
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4. Jloxaxute
BCE OCHOBHBIC 3aKOHBI

OyneBoii anreopsl,
IOCTPOEHHEM  TalJIHIY
HUCTUHHOCTH.

5. B kakom
clyyae  IepeMEeHHast
OyJsieBoi byHKIMHA
HAa3bIBACTCS
CYIIECTBEHHOM?

6. Kak
MOCTPOUTH
JIBOVICTBEHHYO
GyHKIHIO o
dopmyine? Kak
MTOCTPOUTH
JIBOVICTBEHHYIO
byHKIMIO MO TabIMIIe
uctuaHocTu?  Kakas
byHKIUS Ha3bIBaeTCs
CaMOJBOMCTBEHHOM?

7. Kaxkumu
CBOlicTBaMM 00Ja1acT
IBOMCTBEHHOCTE?

8. Jlokaxwure
MIPUHITATT
JIBOMCTBEHHOCTHU.

9. YUrto Takoe
KOHBIOHKT, TU3BIOHKT?

10. Kaxkas
dbopmyna Ha3bIBaeTCS
JU3BIOHKTUBHOM
HOpMaJIbHOU ~ (popMoOit
(AHD)? Kakas
dbopmyna Ha3bIBaeTCS
KOHBIOHKTUBHOMU
HOpMaJIbHOW  (popMoOit
(KH®D)?

11. Joxaxute
TEOpeMy 0
MpeICTaBICHUH JII000H
OyneBoil (QyHKUMU B
JJH® (KHD).

12. Jlokaxute
MEepBYI0 W  BTOPYIO
teopemsbl lllenHona o
pa3ioxeHun OylieBoi

byHKIIUN o
TIEPEMEHHBIM.

13. Yro takoe
KOHCTUTYEHTA
€/IMHUIIBI,
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KOHCTUTYEHTa HyJIs?

14. Kakas
dbopMyna Ha3bIBaeTCSA
COBEpIICHHOU
JIA3BIOHKTUBHOMN
HOpMaJIbHOU  (hopMoOit
(CAHD)? Kakas
dbopmyna HaszbpIBaeTCs
COBEPIICHHON
KOHBIOHKTUBHOM
HOpMaJIbHOU  (pOopMOit
(CKH®D)?

15. Kaxkue
npeoOpa3oBaHus
HEOOXOJUMO CJEJIaTh,
4TOOBI bopmyy
npuBectu B CIHHOD
(CKH®D)?

16. Kak
IIOCTPOUTH CIH®D
(CKH®D), ecim
byHKIUSA 3a7aHa
TaOIUIEH MCTUHHOCTH
(cmenctBue 2 TeopeM

[llennona)?
Tema 1. Kak 1. Haiigure wmuHumansHytro JH® ¢
1.2 onpezensercs nomoupro Merona KsaiiHa m kapt KapHo ms
MuHMMH3anUsT | CIOKHOCTD JH®? | pynkuuu f = (01010111).
OyJeBBIX Kakyto JHD 2. C nomompio kapt KapHo moctpoiite
GyHKIUH. Ha3bIBAIOT M/IH® mis wacTuuHO omnpeneneHHol QyHknuu f=
MUHUMAaJIbHON? (01--01-1) (mpouepku COOTBETCTBYIOT

2. Yrto Takoe
UMIUTUKaHTa (GOPMYJIbI
¢? B kakom ciyyae
UMIUTUKaHTa (GOPMYIIbI
(0] Ha3bIBAETCS
IpoCTON?

3. Kakas
Ha3bIBACTCS
Kak

JAHOD
COKpAILIEHHOM?
MIOCTPOUTH
cokpamennyro JHD
MmerogoM Ksaiina?

4. Kaxkas
JAHD Ha3bIBAETCs
TYIUKOBOW? Kax
MOJIYYUTh TYNHKOBBIE
JH® mno wmarpuie
Kgaiina?

3. Kak
crpoutcs kapra Kapno

HEeOoIpeeIEHHbIM 3HAUYEHUSIM)
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It 3-MeCTHBIX U 4-
MECTHBIX  (YHKIIH?
Ilo xakomy mnpaBuily
BBIJICTISIIOTCS
PSIMOYTOJIBHUKHU
Kapno? Kak coctaBuTh
MPOCTYI0 HMMIUIUKAHTY

M0  MPSAMOYTOJbHUKY
Kapno? Kax
NpUMEHSeTCd  KapTa
Kapno s
MUHUMU3ALNAN
YacTUYHOW  OyseBoi
byHKIAA?

6. Kak ¢

nomouiplo brelika —
[Topenkoro nosy4uTh
cokpameHayro JHD
n3 MIPOU3BOJIBHOMN
JAHD?

7.
[Tepepopmymnupyiite
BCE M3BECTHBIC BaMm
aJITOPUTMBI
muHumuzanun - JJHD
IS MUHHUMH3ALUN
KH®.

Tema
1.3. TIlomHoTa
cUCTEeM
OyJeBBIX
GyHKIUH.

1. Kak
CpaBHHUBAIOTCSI HAOOPHI
apryMeHToOB OyieBoit
byHKIIN? Kakas
OyneBa byHKIUSA
Ha3bIBACTCS
MOHOTOHHOM?

2.
Chopmynupyiite
OYyHKTBl  aJITOpUTMa
TUTSt MTOCTPOCHHUS
nonuHoMma JKerankuHa
u3 TEOPEMBI
Kerankuna. B kakom
ciryvae MTOJINHOM
Kerankuna sBHseTCS
JTIMHEHWHBIM ?

3. Kak
MOCTPOHUTH  ITOJIMHOM
Kerankuna ™eTonoM
HEOIpeACIICHHBIX
koddpurmento? Kak
MOCTPOHUTH  TTOJIMHOM
KerankuHa,

11. IIpoBepbTe, sBasieTcss AU (QYyHKUIUSA
f (X, %) = (X @ Xy) & (¥ ~ Xy) MOHOTOHHOM

12. C nomouipo MeTo1a HEeOoIpeIeNEeHHBIX
KOX(QPHUIIMEHTOB BBISICHUTE, SBISETCS JIM JIMHEHHON
ynxumst f(x,x,) = (1001)

13. C IIOMOIIIBI0 SKBUBAJIEHTHBIX
npeoOpa3oBaHuii moctpoiite monuHoM JKerajakuHa u
BBISICHUTE, SIBIISICTCS b7 byHKIMSA

f(X,y)=Xx— y®X-y INHEHHO.

14. BeiicHuTe, TOJIHA JH  CHCTEMa
Gynkumii {x-y, xvy, x®y, X-y®y-z®z-x}-

15. TlIpoBepbTe, sBiIsIeTCA JH CHCTEMaA
byHKIUI 6azucom
{x®dy®dz, x-ydz-xdz-y, 0, 1}.
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UCIIONIB3YS

TPEYTONHLHUK
Ilackansa?

4, Kaxas
OyneBa byHKIMSA
Ha3bIBAETCS
JIMHENHOM ? Kaxk
MIPOBEPUTH

JUHEWHOCTh (YHKIUU
METOJIOM

HEOTPEACTIEHHBIX
ko3 umeHToB, He
CTpOst MOJIMHOM
Kerankuna?

o. Uro
Ha3bIBACTCS
3aMBIKaHUEM
HEKOTOPOTO
MHOXeCTBa  OyJIEBBIX
byHKIMi? Kaxkoe

MHOXECTBO  OyJIEBBIX
GyHKUMH Ha3bIBaeTCA
3aMKHYTbIM?

6. Jloxaxwute
3aMKHYTOCTh
MHOXecTBa  OyJIeBBIX
dynxuwmii,
COXPAHSIONIUX  HYJIb.
Joxkaxure
3aMKHYTOCTh
MHOKECTBa  OyJIEBBIX
dyHKIHMH,
COXPaHSIOMINX
enuHuny. Jlokaxwure
3aMKHYTOCTh
MHOX€eCTBa
MOHOTOHHBIX OYyJIEBBIX
¢bynkuuit.  J{okaxute
3aMKHYTOCTh
MHOX€eCTBa
CaMO/IBOMICTBEHHBIX
OyneBbIX  (YHKIMH.
Hoxkaxure
3aMKHYTOCTh
MHOXECTBA JINHEWHBIX
OyneBbIX (PYHKIIMH.

7. Joxaxure
TEOpPEMY O CBOMCTBAX
kiaccos Ilocra.

8. Kakas
cucreMa OyJeBbIX
¢GyHKUIMH Ha3bIBaeTCA
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MOJIHOU? Kaxas
MOJIHAsl CUCTEMa
OyneBbIX QyHKIMN
Ha3bIBaeTcs 0azucom?

9.
Chopmymnupyiite
teopemy Ilocra o
MOJIHOTE CUCTEMBI
OyneBbIX (DyHKIIHH.

10. Jlokaxwure
TEOpPEMY O TOM, YTO
KK IBIA
(yHKIMOHATIBHO-
MOJIHBIN Oa3uc
COJIEPXKUT He Oojiee
YeThIpex OyJeBbIX

GyHKIMIA.

Tema 1. Yro 1. Haiigute ¢QyHKUMIO TPOBOIUMOCTHU
14. Ha3pIBACTCA pEeNeiHO-KOHTAKTHBIX CXEMBbI. Y IPOCTUTE CXEMY:
[Tpunoxenus MEePEKITI0YaTEIbHOM X—7-
OyJeBBIX (penetino- V.
byHKIUI K | KOHTaKTHOM) CXeMOI

X—2z—Y
TEOPUH (PKC)? %
penernHo- 2. Kakue nBa V7
KOHTAaKTHBIX BUaa KOHTAKTOB 2. TTocTpoiiTe peneiHO-KOHTAKTHYIO CXEMY
CXEM paznmuuator B PKC? o
o JAHHOM byHKIIIN MIPOBOJIUMOCTH
[Ipunoxenus Kakue OyJeBBI T
OyJIeBBIX GyHKIMU (x-yvZvx)-(xvy).
(yHkumit K | COOTBETCTBYIOT 3THM 3. [TocTpoiiTe GyHKITUU TPOBOAMMOCTH IS
(?

TEOPUHU CXEM U3 | KOHTAKTaM" CXEMbI
(byHKIIMOHATTBH 3. B kakom
BIX DJIEMEHTOB. | Cllydae OyJneBa

GbyHKIUS Ha3bIBaeTCS
byHKuen
npoBoaumoctu PKC?

4. Kakxum
PKC cootBercTBYIOT
KOHBIOHKITHS "
JTU3BIOHKIINS?

5. Kakue
PKC HAa3bIBAIOTCSA
paBHOCWIBHBIMU? Kak
BBIYHCTISETCS
CJIO)KHOCTh
Ob6ocnyiite
SKBUBAJIEHTHOCTh
MHOXECTB BCEX
OyneBbIx QyHKIMHA P2
u Bcex PKC.

6. Onumure
OCHOBHBIE 3a/1a4u

PKC?

Xqo—+]
XZ_&\D‘
Xg—~] >

4. Iloctpoiite cxeMy U3 (PYyHKIIMOHATbHBIX
JIEMEHTOB MO JaHHOM (YHKIMHU IPOBOAUMOCTH

(X-yvZVvX)-(xvy).
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TEOpUHU PKC u
AITOPUTMBI X
pelieHusl.

7. Yro
Ha3bIBAIOT
(hYHKIIMOHAJILHBIM
3JIEMEHTOM? Kaxk
ompeneseTcss cxemMa

13  (QYHKIHOHATBHBIX
anemeHToB (CDD)?

8. B kakom
ciydae OyJsieBa
GbyHKIMS Ha3bIBaCTCA
dbyHKIuei
nposoaumoctu COI?
Kak BBIYUCTISETCS
cioxHocTs COD?

9. O6ocHyiiTe
HKBUBAJICHTHOCTh
MHOKECTB BCEX
OyneBbIx QyHKIMI P2
u Bcex CDO.

10. Onumure
OCHOBHBIE 3a/1a4u
TEOpUHU Cod u
AJITOPUTMBI ux
pereHwus.

> C

Tema 1. Yro Takoe 1. Ilonp3ysch TabaMIIAMU HMCTUHHOCTH,
1.5, AuxreOpa | BbicKa3bBaHHE? BBISICHUTE, CIIPABENJIMBO JIU JIOTUYECKOE CIIEICTBUE
BBICKa3bIBaHU. 2. Kak (A&B)>C,A—>B=>A—C.
Jlornueckue COCTaBUTh OTPHUIAHUE .
CITEICTBYAL. NAHHOTO 2. Meroaom KBaiina BBISICHUTE,
BBICKA3LIBAHILS CIIpaBeIMBO M JIOTHYECKOE  CIIEICTBHE
3 Kak (AvC)—>B,C—>(AvB),(B&C)—>(AvB):B—>C.
COCTaBUTH 3. MeTromoM OT TPOTUBHOTO BBISICHUTE
BBICKa3bIBaHUC, CIIPABEIJIUBO JIU JOTUYECKOE CIEICTBUE
ABILTIOMEECT (AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B-
JTU3BIOHKIIMEH  JBYX
JTAHHBIX 4. Haiinure Bce CIENCTBUS M3 JTaHHBIX
BBICKA3BIBAHIIH? B | TOCBUIOK U BBIPA3UTE UX B COJEPIKATENLHON popme:
KAKOM crydae «Ecnu 1nenoe uncno genurcs Ha 2 ¥ Ha 5, TO OHO
IM3BIOHKIS nByx | ACTATCA Ha 10», «Ilenoe uucimo aenuTcs Ha 2 U He
JTAHHBIX JIETIUTCS Ha S».
BBICKA3BIBAHMIH o 5. Mertogom  pe3oNIONUNA  TOKAKUTE
seisercss  wernnnei | PVQVR,PVRQVR=R.
BBICKa3bIBaHUEM? 6. [TposepbTe CIpaBeIJINBOCTD
4. Kaxk | cnenyromero paccyxaeHust «5 moiiny B KMHO Ha
COCTaBUTH HOBYI0O KHHOKOMEJMIO WJIM Ha 3aHATUS 10
BBICKa3bIBaHUE, MaTeMaTH4ecKou joruke. Ecnu s moly B KHHO Ha
SIBJISTFOTIIEECST HOBYIO KHHOKOMEJIMIO, TO S OT BCEH IylIu
KOHBIOHKIIMEW JNBYX | mocMerock. Ecnmm 8 mouay Ha  3aHATHS 1O
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JTAaHHBIX
BBICKA3bIBaHUN? B
KaKoOM ciyvae
KOHBIOHKIIMSA JIBYX
JIAaHHBIX
BBICKA3bIBaHUH
SBJISIETCA  MCTUHHBIM
BBICKA3bIBaHHEM ?

5. Kaxk
COCTaBHTh
BBICKa3bIBaHME,
SIBJISTEOIIIECCSI
AMIUTMKALMENH  JBYX
JTAaHHBIX
BBICKA3bIBAaHUN? B
KaKoOM ciyvae
AMILIAKALUS JBYX
JTAaHHBIX
BBICKa3bIBaHUH
SBJISICTCA  WMCTUHHBIM
BBICKa3bIBaHUEM ?

6. Kax
COCTaBUTh
BBICKA3bIBaHME,
SIBJISIONICCCS
9KBUBAJICHTHOCTBIO
ABYX JaHHBIX
BBICKA3bIBaHHN? B
KaKoM ciyvae
9KBUBAJICHTHOCTh
JIBYX TaHHBIX
BBICKa3bIBaHU M
SIBIISIETCA  MCTUHHBIM
BBICKA3bIBaHUEM ?

7. Uto Takoe
dbopmanu3zanus
BBICKA3bIBaHHUA?

8. Jaitte
WHIyKTUBHOE
onpenerIeHue

dbopmynbl  anreOpbl
BbICKa3piBaHuul. Yto
Ha3bIBAIOT

UHTepHpeTanuei
dbopMyibI?

9. Kakue
(bopMyIIbI
Ha3bIBAIOTCS

COBMECTHMBIMH o
uctuHHocTn?  Kakwme
(bopMyIIbI
Ha3BLIBAIOTCS

MaTEeMaTHYeCKON JIOTHKE, TO HCIBITA0 OO0JIbIIOe
yI0BOJIbCTBUE OT CJIEJOBAHMSI IO I TSM JIOTHUYECKUX
paccyxnaenuil. Cie1oBaTenbHO, WIK 5 OT BCEH yIllIn
MIOCMEIOCh, WJIM HCIBITal0 OOJIBIIOE Y/IOBOJBCTBUE
OT  CIIEJOBaHUSA IO  MyTIM  JIOTUYECKHUX
pacCyKICHUI.
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COBMECTHUMBIMU 10
JIOKHOCTH?

10. B kakom
ciydae dbopmyna
C(X1,X2,...,Xm)
Ha3bIBAETCS
JIOTUYECKHM
CIIEICTBUEM  (hOpMYIT
P1(X1,X2,...,Xm),
P2(X1,X2,....,%Xm),...,
Pn(X1,X2,....Xm)? Kaxk
3aIMcaTh JIOTHYECKOE
cieacrtsue (Gopmyn B
BUJIC KJIay3bl?

11. Kaxkos
ANTOPUTM MeToda
penyKIuu TS
npoBepku popmyn Ha
JIOTHYECKOE
ciencreue?

12. Kak ¢
ITOMOIIILIO MeTozda
Kgaiina MO>KHO
YCKOPUTH 00xon
CEMaHTHYECKOT'O
JepeBa MpH MPOBEPKE
dbopmy Ha
JIOTHYECKOE
caeacTBue?

13.
Chopmymnupyiite
AIITOPUTM
HaXOXJICHUS
BCEBO3MOXKHBIX
CIICICTBUM o
3aJIaHHBIM MTOCKIJIKaM.

14,
Cdhopmynupyiite
AITOPUTM
HaXO0XXJACHUS ITOCHLIOK
JUIS JTAaHHOT'O
3aKJIIOYCHUS.

15. Kakoe
BBICKA3bIBaHHUE
MaTeMaTHUEeCKON
TEOPEMBI X ->Y
Ha3bIBaeTCs
JIOCTAaTOYHBLIM, KaKoe
HEOOXOIUMBIM?

16. Kax mx
TEOPEMBI XY

IIOCTPOUTDH O6paTHOC,
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IIPOTUBOIIOJIOKHOE U
oOpaTHOE
IIPOTUBOIMOJIOKHOMY
BBICKA3bIBaHUs?
Kakue u3 HUX BepHBI,
€CIM BEepHa npsmas
teopema? Kakue wus
HHUX MOTYT OKa3aTbCs
HEBEPHBIMU JaXK€ B
ciyyae BEPHOCTH
IPSIMON TEOpEMBI?

17. Yem
OTIINYAIOTCS
JNeAYKTUBHBIE
J0Ka3aTeNbCcTBa  OT
WHJIYKTUBHBIX ?

18. Kak
CTpOUTCA
JeIyKTUBHOE
JI0Ka3aTeNIbCTBO
YTBEPKICHUI BHUIA
X —Y ? Kak ctpourcs
JNeAYKTUBHOE
JI0Ka3aTeJIbCTBO
YTBEPKJIEHUM  BHJIA
XY ?

19. Kak
MIPOUCXOJUT
JI0Ka3aTeNIbCTBO
METOJIOM
koHTpano3uuun? Kak
MIPOUCXOJUT
JI0Ka3aTeJIbCTBO
METOJIOM oT
MPOTHUBHOTO? Kak
IIPOUCXOIUT
JI0Ka3aTeJIbCTBO
METOJIOM IPHUBEACHHUS
K abcypay? Jns uero
P J1OKa3aTelbCTBE
MOKHO HCIIOJIb30BAaTh
KOHTpIIpUMEPHI?

20. B kakom
cilydae JUTSt
JI0Ka3aTeNIbCTBA
MIPUMEHSIETCA  METOJ
MaTeMaTU4eCKON
uHayKuuu? B kakom
ciydae JUISE
JI0Ka3aTeNbCTBA
MPUMEHSIETCS  METOJ
CTPYKTYPHOM
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UHAYKIMH?

21.
Jlokaxute  Teopemy
JIeAYKIIMU B anredpe
BBICKA3bIBaHUM.

22. B uyem
COCTOHT TIPUHIIATI
PE30JIFOLIUIA? Kaxk
COCTaBUTh
PE30JIBBEHTY JIBYX
NU3BIOHKTOB?

23. Onumure
AITOPUTM MeToaa
pesomonuii.  [Touemy
METOJl PE30JIIOLHI B

o01eM ciydJae
SIBJISICTCS
os1y>QeKTUBHBIM?
24. Kax
COCTAaBIISFOTCS
PE30JIbBEHTHI npu
WCITIOJIb30BAHUHT

METOJa  HACHIIECHUS
ypoBHeW? B uem
COCTOUT  CTparerus
BBIYEPKUBAHUA?

25. B uyem
OCOOCHHOCTh METOj1a
JIOK-PE30JTFOIU I ?

26.  Kaxkoit
JTU3BIOHKT Ha3bIBACTCSA
xopHOBckuUM?  Kakoi
XOPHOBCKHUI
JTU3BIOHKT Ha3bIBACTCA
YHUTAPHBIM
MTO3UTUBHBIM,
YHUTAPHBIM
HETraTHUBHBIM,
TOYHBIM?

27. Kak
3¢ heKTUBHO
WCIIONb30BaTh METO]
PE30TFOLIHI U1
XOPHOBCKHX
NU3BIOHKTOB?

Tema
1.6. Anre6pa
MPEINKATOB

1. Yro Takoe
npeaukar?

2. Yrto
Ha3BLIBAIOT
MHOKECTBOM
HCTHHHOCTH

1. TTyctb P(X)= «X — mpoctoe umciion, E(X)=
«X — geTHoe yucioyn, D(X,y)= «y memurcst Ha X».
WnTepnperupyiite bopmymy
VX(E(X) A VY(D(x, y) > E(Y)))

2. Omnpenenure TOXICCTBEHHO-UCTUHHA,
TOXXJIECTBEHHO-JIO’KHA WIN BBIIIOJIHMIMA
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npenukara’?

3. Kakue
JIOTUYECKHUE ONEepaluu
OIIpeJIeNIEHbI s
IIpeIuKaToB?

4 Kakue
IIpeINKaThl
MOJTyYarOTCsI B
pe3ynbTare
BBINOJIHEHUS
JIOTUYECKUX OIEePALUN
HaJ npeauKaTaMu’?

3. Yro
[OJIy4yaeTcs B
pe3ynbTare
BBINOJIHEHUS
olepaly CBA3bIBAHUS
MepeMEHHON
KBaHTOPOM OOIIHOCTH

6. Uro
0JIy4aeTcs B
pe3yibTare
BBITIOJTHEHUS
OIEpaLMH CBA3bIBAHUS
IIEPEMEHHOMN
KBaHTOPOM
CYILIECTBOBAHUS?

7. B kakom
ciydae dopmyia
Ha3bIBAETCS
3aMKHYTO?
OTkpBITOI?

8. Kak
IIPOUCXOJUT
UHTEpIIpeTaLHs
bopmyn JIOTUKU
MpenuKaToB?

9. Kakue
MpeIuKaThl
Ha3bIBAIOTCS
TOX]IECTBEHHO-
WCTUHHBIMU?
ToxxmecTBeHHO
JIOKHBIMU?
BrimonaumeiMu?
OnpoBepKUMbIMU?

10.
IIepeunciure
TUTIOBBIE
KOHCTPYKIIMH,
MCIIOJIb3YIOIIUECS TIPU
dbopmanuzaium.

(ompoBepxuma) Gopmyna VxA(f(x,y), fo(fi(xy))) B

MHTEpIpeTaluu M = (—0,0) , A(x,y)="x=y",
fo(z)="2%", fi(Xy)="x+y"
3. Jloka3ath  TaBTOJOTHIO  JIBYMs

crocobaMu  METOJOM KOHKpETH3aluu (3aMCHHB
KBaHTOPBI orepanudd) U 10
OIPEICIIEHUIO0 KBAHTOPOB M JIOTHYECKUX OIECpPaIlii
—(IXP(x)) = Vx=P(x)

Ha JIOTHYCCKHUC

4, MeToaoM pe30JIONNNA BBISICHUTH OyneT
o jgaHHas (QopMmyna  JIOTHYECKHM  CIEICTBUEM
VX(P(X) = (Q(X) AR(X))),3x(P(X) A S(x)) = 3x(S(X) AR(X)

5. TlokazaTh ¢ TIOMONIbIO  METOMA
pe30IronHi

CyXKICHUU

CIIpaBCAJIMBOCTDb CICAYIOIUX

«Hekoropele ~ pykoBoguTenn ¢
YBaXXEHUEM OTHOCATCA KO BCEM NPOrpPaMMMCTaM.
Hwu onun pykoBoaWTENb HE YBa)KaeT O€3/1eTbHUKOB.
CrnenoBarenbHO, HU OJIMH IPOrPAMMUCT HE SIBJIETCS

663I[6J'ILHI/IKOM».
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11. B d4ewm
3aKJIIOYAETCsl  METOJ
KOHKpEeTH3aluu  JUIsl
JI0Ka3aTenbCTBa
TaBTOJIOTUH  anreOpsl
MpEIUKATOB?

12. Ha xakue
JIOTHYECKHUE OIepaLuu
3aMEHSAIOTCSI KBAHTOP
OOIIIHOCTH U KBaHTOP
CYLIECTBOBAHUS IIpU
HCIOJIb30BAHUHU
KOHKpEeTH3aluu  JUIsl
JI0Ka3aTenbCTBa
TaBTOJIOTMH  anreopbl
MpeIUKaTOB?

13.
3anuiuTe OCHOBHBIE
TaBTOJIOTMU  aJIreOpbl
IPEIUKATOB: TEPEHOC

KBaHTOPOB yepes
KOHBIOHKIIHIO,
JTU3BIOHKIINIO,
OTpUIIAHHE.

14. Kaxkas
¢dbopMyna Ha3bIBaeTCS
MPUBEAECHHON
bopmoii? Kak
MIPUBECTH
MIPEIUKATHYIO
bopmyny B
IIPUBEICHHYIO
bopmy?

15. Kakas
dbopmyna Ha3bIBacTCS
IIpeABapeHHON
HOpMaJIbHOM (hOpMOit?
Kax IIPUBECTU
MIpeIUKaTHYIO
bopmymy B
MIpe/IBAPEHHYIO
HOpMaJIbHYI0 (hopmy?

16. Kakas
¢dopmyna Ha3bIBaeTCA
CKOJIEMOBCKOM
CTaHIapTHOU
dbopmoii? KaxoBbt
MpaBUJIa UCKITIOYCHHS
KBaHTOPOB TUISt
MOJTyYSHUS
CKOJIEMOBCKOH

cTaHgapTHOU dopmbl?
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17. Yto Takoe

1.7.

Tema

dopmanbHbIE

TEeopuu

yHuukanus?

18. Uro
Ha3bIBaeTCsl OMHAPHOM
PE30JIbBEHTONM  JBYX
U3BIOHKTOB?

19. Kakos
JIITOPUTM MeTo A
Ppe30IIroHit JUISL
MpeIMKAaTHBIX
dbopmyn?

1. Yro Takoe
akcuoma?  IIpaBuio
BBIBOJA?

2. Yro

HA3bIBAETCSl BBIBOJOM
dbopmynel? Uto Takoe

rumnores3a? Iar
BBIBOIA?

3. Yro
Ha3bIBAETCS
JI0Ka3aTeIIECTBOM

¢dopmynsl? Uto Takoe
TeopeMa TEOpUu?

4
- 3. Jokaxute Teopemy (HhopMaarn30BaHHOTO
Chopmynupyiite A peMy Pop
WCUYMCJICHUA BBICKa3bpIBaHUU F — F .
olmue paBuiIa
4. BeisicHuTe, SBIAETCS JIM  JIlaHHAA
MMOCTPOEHUS
. | IOCIeI0BaTeNbHOCTh BBIBOAOM M3 rumnore3. Ecmu
JNEAYKTUBHBIX TEOPHUI.
s B ey |A® TO YKWKWTE THIIOTE3Bl, IWIAMM BBIBOAA N
. BBIBEICHHYIO (hopMyITy:
oTiinuue (opMaabHbIX
dop 1) GoH,
AKCMOMAaTUYECKHUX 2) G
TEOpUil oT '
o 3) H,
110J1ypOpManbHbIX ?
4) H—>(F—>H),
Yem OTJINYAOTCS
TEOPUH ECTECTBEHHOIO 5) F>H.
BBIBOJIA oT 5. Jlokaxutre METO/JO0M €eCTECTBEHHOIO
aKCHOMATHYECKUX BEIBOZA A,—B = —(A—B).
Teopuii? 6. /lokaxxuTe BBIBOAUMOCTD B HATYPaJIbHOM
6. HWCUUCIICHUU :>(A& B)(—)(B&A).
Omnpenenure
poOIeMbI
JNEAYKTUBHBIX TEOpUid
(HEMPOTHUBOPEYNBOCTH
, MOJIHOTA,
HE3aBUCHUMOCTH
CUCTEMBI AKCHOM,
pa3penIuMocTh ).
7. Jaiite
orpeziesieHue
dhopmapHOI

1. Vxaxure Hepocrawmyo dopmyry W,
TaKyl0, 4YTOOBl TpeThi U3 JaHHBIX QopMyI
MoJlyyaslaCh M3 IE€PBOM M BTOPOW MO NpPaBUILY
BBIBO/IA Modus Ponens:

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

2. BersicHuTe, SBJISIETCS JIA JaHHAS
MOCJICIOBATEIBHOCTD BBIBOJIOM M3 aKCHOM.
OO6ocHyiiTe BBIBO/I;

1) 6> (F-0G),
2) (G>(F —>G))—>(G—>(G—>(F —>G))),
3) G- (G—>(F—>G)).

42



aKCHOMAaTHYECKOM
TEOPUHU  HCUHUCIICHHE
BBICKQ3bIBaHUH

8.
Cdhopmynupyiite
TeopeMy JeAyKIIHH.

9. Jlokaxure

TeopeMmy 0
HENPOTUBOPEUUBOCTH
HCYHCIICHUS
BBICKa3bIBaHUM.

10. Jokaxure
TEOpEMY O MOJIHOTE B

IAPOKOM CMBICTIC
HCYHUCIICHUS
BBICKA3bIBaHUH.

11. Jokaxure
TeopemMy 0
pa3penmMocTi
HCYHCIICHUS
BBICKa3bIBaHUM.

12. Jokaxure
TeopemMy 0
HE3aBUCUMOCTH
CHCTEMBI aKCHOM
(hopmMaM30BaHHOTO
HCYHUCIICHUS
BBICKA3bIBaHUM.

13. JaiiTe
onpeneraeHue
HCYHCIICHUS

BBICKA3bIBaHUA Kak
TECOpPHUHN €CTCCTBCHHOT'O

BBIBOJA.

14,
[Iepeuncnure npaBuiia
BBIBOJIA,
HCIIOJIb3yEMBIE B
TEOPUH €CTECTBEHHOTO
BBIBOJA.

CocraButenb (u): Pemernuxosa E. B., 3aB. kadenpoit MmaTemaTuku, GU3NKU U
MaTE€MaTHYeCKOr0 MOJAEITUPOBAHMS

(Ppamunus, unuyuaner u dorxcrocms npenodasamensi (ei))
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