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1 leap TUCHUTIHHBI.

B pesymbraTe OCBOEHHS MaHHOW IUCHUIUIMHBI y OOYYaroIIerocss IOJDKHBI OBITh
c(OpPMHUPOBAHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHOW 00pa3oBaTeIbHON IMPOrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.

ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCIUTUIMHE

cM. Tabimmuel 1 u 2.

1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HaumenoBanue Buga
KOMIIETEHLIUU
(ynusepcanvHas,
obujenpogeccuonanvras,
npogeccuonanvnas)

HaumeHnoBanue kareropuu
(TpyIIIBI) KOMIIETEHITUI

Ko n HasBanne KOMIETEHIINH

obwenpogeccuonanvhas

TeopeTuueckue u
MIPaKTHIECKNE OCHOBBI
npodeccuoHaabHON
JeSITeTbHOCTH

OIIK-1 CriocobeH mpuMeHsITh
(byHIaMEHTATbHBIC 3HAHUS , TOTYYCHHBIC B
001acTH MaTeMaTHYECKHUX U (HMJITH)
€CTECTBCHHBIX HAYK, U HCIOJb30BaTh UX B
po(heCcCUOHATIBHOMN eATEIbHOCTH

1.2 UHauKaTOpbl JOCTHKEHUST KOMIIETEH M
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpyeMble AUCIUILITUTHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Nuaukatopsl 1OCTUKEHUS
romnereHnun o OITOIT

JAvcuuninHel U NpakTUKH,
thopmupyronme kommneternuto OITOIT

OIIK-1 Criocoben nmpuMeHsTh
(dbyHIaMeHTaIbHbBIC 3HAHUS,
MOJTy4YeHHbIE B 00JIaCTH
MaTeMaTHIECKHUX U (FUTH)
€CTECTBEHHBIX HAYK, U
WCTIONIE30BATh UX B
npodeccuoHaIbHON
JeSTeTLHOCTH

1.1 Crporo nokassiBaeT
MaTeMaTHYEeCKUE YTBEPKACHU,
OCHOBBIBasICh Ha (akTax u
KOHIIETIIMSIX TEOPHUi B 00s1acTn
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK, BBIJIENAS
[JIABHBIE CMBICIIOBBIC aCIIEKTHI B
JI0Ka3aTeNbCTBAx;

1.2 PemaeT npakTuueckue
3aJa4d Ha OCHOBE
($yHIaMEHTaIbHbBIX 3HAHUH B
00JIacTH MaTeMaTHYECKHUX U
€CTECTBEHHBIX HAayK

1.3 PemaeT npodeccrnonaabHbIe
3a/1a4 B UCCIIEI0BATENBCKON U
MIPUKJIATHON AESITETHHOCTH,
HCIIOJIB3YS] OCHOBBI
COBPEMEHHBIX MaTEMATHYECKUX
TEOpUH

KM.04.01 ®usuka

K.M.04.02 MaremaTnueckuil aHaan3
K.M.04.03 Anre6pa u reomeTpust
K.M.04.04 Teopus BeposiTHOCTEH U
MaTeMaTH4YecKasi CTATUCTHKA
K.M.04.05 quddepenuunanbHble
ypaBHEHUS

K.M.04.06 Uadopmarnka
K.M.04.07 IuckpeTHasi MaTeMaTHKA
K.M.04.08 YucieHasle METOIbI
K.M.04.09 BripaBHuBarouuii Kypc
MaTeMaTHKH U HH)OPMATHKH
K.M.09.02(Y) Hayuso-
HccIeaoBaTenbCKas pabora
(ToTyueHne IepBUYHBIX HABBIKOB
HAY4YHO-HCCIIEA0BATEILCKON paboThI)

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanxe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBbIKU, GOpMUpPYEMbIE AUCIUILTNHON

Kon u na3spanue
KOMIIETEHITUH

WNHIuKaTopsl JOCTHKEHUS
KOMIICTCHIINH, 3aKPETUICHHBIE
3a JUCLUUILINHOMN

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

OIIK-2 Cnocoben
IIPUMEHSTh COBPEMEHHBIH
MaTeMaTHYECKH anmapar,
CBSI3aHHBIN C
[IPOEKTUPOBAHHUEM,
pa3paboTKoi, peanu3anuei

1.1 Ctporo noka3bIBaeT
MaTeMaTHYEeCKHe
YTBEP>KACHUS, OCHOBBIBASICh
Ha (haKTax U KOHIEHIUAX
TEOpHi B 00IacTH
MaTeMaTHYECKHUX H

3HaTB:

— OCHOBHBIC  (DaKTBl, KOHIICHIIUH |
TIPUHITUTIBI TACKPETHON MaTeMaTHKH.
YMmerh:

— TpaMOTHO MOJIb30BaTHCH
JTUCKPETHOW MaTEMaTHKH,

SI3BIKOM




Kon u HazBanme WNHIuKaTopsl JOCTHXKEHUS 3uanus1, yMeHus, HaBbIKH (3YB),

BBIACISASA T'JIaBHBIC
CMBICJIOBBIC ACIICKThI B JOKAa3aTCIbCTBAX,

- HaBbIKaMH PCHICHUA MMPAKTUYCCKUX 3ada4

KOMIIETEHLINU KOMIICTCHIINH, 3aKpeIUICHHbIE | (hOpMUPYEMbIC AUCIUTUTHHOM
3a TUCUUATIMHOMN
U OLICHKOM Ka4yecTBa €CTECTBCHHBIX HAyK, BBIACIAS | — CTPOro JI0Ka3blBaTb MaTeMaTHYECKHUE
porpaMMHBIX IIPOAYKTOB I[JIaBHBIE CMBICJIOBBIE ACIIEKTHI | YTBEPKACHUS M3 00IacTH JUCKPETHOH
M TIPOTPaMMHBIX B JIOKa3aTelbCTBAX; MaTeMaTHKH,
KOMIUIEKCOB B Pa3IMYHBIX 1.2 PemmaeT nmpakTudeckue
00J1aCTAX YeNOBEYECKON 3a/1a4d Ha OCHOBE Baaners:
JESATEIbHOCTH. (hyHIaMeHTaTBHBIX 3HAHHUH B

00J1acTH MaTEMaTHYECKUX U
€CTEeCTBCHHBIX HAYK

1.3 Pemraet

MaTEMAaTHKH
npoeccuoHabHBIC 33/1a4K B
HCCIIEJ0BATEIIBLCKOM 1
MPUKIaJHON IESTENBHOCTH,
HCTIONB3YS OCHOBBI

COBPEMEHHBIX

MAaTE€MATHYECKUX TEOPUH

B 00J1aCTH JUCKPETHONW MaTeMAaTHKU;
- HaBBIKAMH PEIICHUS MPO(eCCHOHATBHBIX
3a/1a4, UCTOJIB3YSl METOIbI TUCKPETHOM

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIAM YUeOHBbIX 3aHSITHIA.

DopMBbI IPOMEKYTOUHON ATTECTAIUH.
Tabmuna 4 — O6beM U TPYAOEMKOCTh JTUCIUTUIMHBI TI0 BUJaM YIeOHBIX 3aHATHN

OO0mas TpyTI0eMKOCTh ¥ BUJbI yUeOHOH paOOThI MO JUCIUTUIMHE, TIPOBOIUMBIC
B Pa3HBIX GopMax

OO0BEM YacoB 110
dhopmaM o0yueHwMsI

0®0
1 O6mias TpyA0EMKOCTh AUCIUILIAHEI 288
2 KonTakTHas paboTta oOydarommuxcs ¢ mpernojaBaTeneM (M0 BUIAM YIeOHBIX 108
3aHATHI) (BCEro)
AynutopHas pabota (Bcero): 108
B TOM YHCIIE:
JIEKIIHA 36
MPAaKTUIECKUE 3aHATHUS, CEMUHAPHI 72
3 CamocTosrenbHas pabota o0ydaronuxcs (Bcero) 144
4 TIpomexyTouHast aTTecTanusi 00y4aronerocs — 36

3aueT (2 ceMecTp)
sKk3ameH (3cemecTp)

3. YueOHO-TeMaTH4YeCKHii IJIAH U CO/IePsKaHue NUCUMILIHHBI.

3.1 YueOHO-TeMaTHYECKH IIAH
Tabnuua 5 - Yue6HO-TeMaTHUeCcKui 1mi1aH 04HOM (hOpMBI 00yUeHHS

O6H12.l.ﬂ TpynoeMKocTs 3aHATHIA (4ac.) DOPMBI TEKYIIEro
E Paszgensl 1 TEMBI  IUCIUILIMHEL T?;T;iM AynnuTopH. - pg;}g&’;ﬁ)ﬂqﬂ oif
g 10 3aHATUSIM (sceco 3aHATHSA CPC aTTecTalluN
vac,) | TEKIL. MIPaKT. yCIEBAEMOCTH
Cemectp 2
1. Teopusi mnodcecms 62 10 18 WHauBuayanbH
oe 3aganue Nel
1 1.1 TloamuoxecTBa. Oniepaliyy Haa 24 4 8 Tect Nel
MHO’KeCTBaMH. MOIITHOCTH MHOXKECTB.
2 1.2. IIpsimoe pou3BeIcHHE MHOXKECTB. | 26 4 8 Tect Ne2




061112.1.51 TpynoeMKocTs 3aHsATHIA (4ac.) DOPMBI TEKYIIIEro
E Pasgensl 1 TeMBI  IUCIUILIMHBL TPYROCM AynnuTopH. KOHTPOJIA U
KOCTb MPOMECIKYTOYHOU
g 10 3aHATHIM (scezo 3aHATHA CPC aTTecTaluu
vac,) | KL MPAaKT. YCIIEBAEMOCTH
CootsercTBus. CBolicTBa
COOTBETCTBHM.
3 1.3. ®yHKIMH. 12 2 2 8
2. Mamemamuueckas 102uka 46 8 18 20 WnpuBunyansH
5 2.1. Bynessr ¢bysknuu. | 14 2 6 6 oe 3aganue Ne2
[IpencraBnenne B~ HOPMAaJbHBIX Tect Ne3
(dhopmax.
6 2.2. MuHuMU3aLUs OyJIeBBIX 12 2 6 4
(hyHKIHIA.
7 2.3. Ilomnora cucrem OyneBbix | 10 2 4 4
dyHKIHH.
8 2.4. lpunoxenus: OyneBeix (ynkmuit | 10 2 2 6
K TCOPUU PEICHHO-KOHTAKTHBIX CXEM
[Mpunoxenus: OyneBbIXx QYHKOMHA K
TEOPHUH CXeM U3 (YHKIUOHAIBHBIX
JJIEMEHTOB.
IIpomexxyTouHas arrecranus 3a4eT
HUTOTI'O no cemectpy 2 108 18 36 54
Cemectp 3
1. Mamemamuueckas no2uka 74 8 20 46 WunuBumyansx
oe 3aanue Nel
1 1.1. Anrebpa BBICKa3bIBaHUU. | 24 2 6 16 Tect Nel
Jlornueckue CleICTBUSL.
2 1.2. Anre6pa nmpenukaToB 28 4 8 16 WNHnuBuyanbH
oe 3amanue Ne2
3 1.3. ®opmanbHbIE HCYNCTIEHUS 22 2 6 14 WunuBumyansx
oe 3aymanue Ne3
2. Ocnogvl meopuu zpagos 70 10 16 44 WunuBumyansx
4 2.1.  OcuoBHble moHsTUS Teopuu | 20 2 4 14 oe 3aganue Ned
rpados. Oneparuu ¢ rpadamu. Tect Ne2
5 2.2. Huknel. [Inanapaocts. Packpacka | 24 4 6 14
rpaga. HepeBps. OctoB rpada.
CBSI3HOCTS.
6 2.3. Anroput™bl pemieHus 3amad Ha | 26 4 6 16
rpadax.
[IpomexyTouHas aTTecTarus 36 JK3aMEH
MTOI'O no cemectpy 3 180 18 36 90 36
‘ Bcero: | 288 36 72 144 36
3.2. Conep:xanue 3aHATHI 110 BUIaM y4eOHOil padoThI
Tabnuma 6 — ConepxaHue TUCIUTUTMHBI
Ne Haumenoanue paszjena,
ConepxaHue 3aHATHS
n/m TEMBbI TUCIUILTHHBI
Cemectp 2
Cooeporcanie 1eKYyUoHH020 Kypca
1 Teopus mHoNCECME [ToamuOXkecTBa. Onieparyy HaJT MHOKeCTBaMH. MOIITHOCTh
MHOXecTB. [IpsiMoe mpousBeneHre MHOKeCTB. COOTBETCTBHSL.
CgoiicTBa cOOTBETCTBUH. Pensimronnbie 6a3p! qaHHBIX. OyHKIHH.




Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI

1.1 | [logmHOXecTBa. Onepar | MHOXecTBa. DIeMEHT MHOKeCTBa. [lomMHOKecTBa. PaBeHCTBO
HaJ MHO>KECTBaMH. MHOeCTB. Bxirouenne MHo)xecTB. Oniepaiiv HaJi MHOKECTBaMHU.
MoIHOCTE MHOXKECTB. Huarpammsl Disiepa. XapakTepucTHUECKUE NpeauKaThl. OCHOBHBIE

9KBUBAJIEHTHOCTH. MOIIHOCTH MHOXKECTB. KOHEUHbIE MHOXKECTBA.
CueTHble MHOXeCTBAa. KOHTHHYaIbHBIE MHOKECTBA.
OKBHUBaJICHTHOCTh MHOXECTB.

1.2. | IIpsmoe mpou3BeacHUE Koptex. [IpsmMoe mpousBenenre MHOKeCTB. OTHOIICHHE.
MHOkeCTB. COOTBETCTBUSI. CooterctBue. CiocoObI 3ajaHus COOTBETCTBUM. Onepaliuu HaJ
CBoiicTBa COOTBETCTBUIL. cootBercTBUsIMU. CBOMCTBa cCOOTBETCTBHU. Kitacchl cOOTBETCTBH.

1.3. | OyHkmw. OYHKIIMOHAIEHOCTH COOTBETCTBHNA. THITBI PyHKIINHA.

2. Mamemamuueckas no2uka ByneBsr ¢ynkumu. IlpeacraBmeHne B HOpPMalbHBIX (QopMax.
Munnmmsanus OyneBeix (QyHknuid. [lomHOTa cHcTeM OyneBBIX
¢ysaxmmid. [IpumoskeHuss OyneBbIX (QYHKIUHA K TEOPUH pPENeitHO-
KOHTaKTHBIX CXEM M CXeM M3 (DYHKIIMOHAJIHHBIX 3JIEMEHTOB.

2.1. | bynesbl ¢dynkun. | OcHoBHble OyyieBbl (pyHKIMU. Tabmuipl ucTMHHOCTH. OCHOBHBIC
[IpencraBnenue B | OKBUBAJIEHTHOCTH OyneBbX (pyHKImi. J[BoiictBeHHOCTD. [IpuHIIHAT
HOPMaJIbHBIX (OpMax. nBoiicTBeHHOCTH. CyIecTBEHHbIE NepeMeHHble. J(M3bIOHKTHBHBIC

U KOHBIOHKTHUBHBIE HOpMaibHble (Gopmbl. Teopemsl IlleHHoHa.
CoBepIlIeHHBIC AW3BIOHKTHBHBIE U KOHBIOHKTUBHBIC HOPMAJIbHBIC
¢dopwmel. [TommHoM XKerankuHa.

2.2. | MuauMu3anus OynieBbIX | MUHMMalbHBIE JAU3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOpPMAaJIbHEBIC
GyHKIHH. ¢opmel. Enunuunbeie mHTepBanbl OyneBa KyOa. MakcuMallbHbIE

eauHuYHble HMHTepBaibl. lIpocThle uMIUIMKaHThl. CoOKpalleHHas
JH®. Meron KgaiiHa noctpoenuss MunuManbHbix JIH®. Kaptel
Kapmno.

2.3. | [lonmHota cuctem OyneBbix | OCHOBHBIE 3aMKHYTHIE Kiacchl OyneBbix pynkumii (knaccsl [locTa).

(hyHKIHIA. [lomusie cuctemsbl OyneBbix (yHKIME — ompexneneHue. Kpurtepuit
ITocTa 0 IOJIHOTE CUCTEMBL.

2.4. | IlpunoxxexHus OyneBbix | PeneiiHo-koHTakTHas cxema. DyHKIUS TPOBOIAMMOCTH. 3agada
(GYyHKUUMH K TEOpUU peleiHo- | cUHTe3a H  3a7ada  aHanmum3a. Cxema M3 (YHKIMOHAJIBHBIX
KOHTaKTHBIX CXeM | 371eMeHTOB. (DYHKUMOHAIPHOE M CTPYKTypHOE ONpEeAEICHUs.
[punoxenus OyneBbix | DyHKIHWS MTPOBOAUMOCTH. 3ajjaua CHHTE3a U 3a/1a4a aHaIH3a.
(YHKIMH K TEOpUH CXEM M3
(YHKLIHNOHAIBHBIX
JJIEMEHTOB.

Cooepotcanue npaxmuueckux 3aHamuil

1 Teopus mHOMNCECE Brinonnenue onepauuii Hajg MHOKeCTBaMHU. JloKa3aTenbCTBO
paBeHCTBa MHOXKECTB. OnMcaHne COOTBETCTBUM PA3IMUYHBIMU
criocobamMu. BeIsiBIieHUE CBOMCTB COOTBETCTBUN. OmpenencHue
THIIOB COOTBETCTBUM.

1.1 | Omeparuu Hay | Onepanuu HaJT MHOKECTBAMHU:

MHO>KECTBaMH. - HETIOCPEICTBEHHOE BHITIOHEHHUE;
- n300pakeHue Ha Iuarpammax JDusepa;
- IOCTPOCHUE XapaKTEPUCTUUECKUX NPETUKATOB.

1.2 | PaBeHCTBO MHOECTB. JlokazaTenbCTBO paBEHCTBA MHOXKECTB METOJIOM  B3aWMHOTO
BKJIFOUCHMS, Ha JrarpamMmax Diinepa, c ITOMOIIIBIO
XapaKTePUCTUYECKUX MPETUKATOB.

1.3 | OKBHUBaJICHTHBIC Ucnonb3oBaHue 3aKOHOB TEOPHUU MHOXECTB IJIsl SKBHUBAJIEHTHBIX

npeobpaszoBanus Hopmyi. npeoOpa3zoBaHuil HOPMyII.
1.4 | CooTBeTCTBUS, crocoOb! | OnrcaHue COOTBETCTBUH MaTPUYHO, TPaUICCKH.
3alaHisl | Ollepanuy Haja | BeimodHeHwe omepanwii Haa  COOTBETCTBHSMHM, — 3aTaHHBIMH
HUMU MIEPEYUCIICHUEM, MATPUYHO, TPAPUUECKH.

1.5 | Oneparuu Haj | BommonHenue —omepanuii Hajg  COOTBETCTBUSIMH, —3a/laHHBIMU
COOTBETCTBHUSIMH MIEPEYUCIICHUEM, MATPUYHO, TPAPUISCKU.

6




Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI
1.6 | CBolicTBa COOTBETCTBHUH. OrnpezerieHne CBOMCTB COOTBETCTBHUM aHATUTHICCKH U C TTIOMOIIBIO
MAaTpHIL
1.7 | Kitacchl COOTBETCTBUI. BeisiBieHre  COOTBETCTBUHA  SKBHUBAJIEHTHOCTH M TOPSKA.
Boinenenne KmaccoB  OKBUBAJCHTHOCTH, BblsiBneHue crporo,
HECTPOTOro, MOJIHOTO U YACTUYHOTO MOPSIIKOB.
1.8 | Oynknun. Onpenesnenue cBoiicTBa PyHKIMOHATIBLHOCTH Y COOTBETCTBHH.
Haxoxmenune o6macTi onpeneneHusi, 001acTH 3HAYCHHH, 00paTHBIX
¢ynkuuii. OnpeneneHue TUIOB QYHKIHA.
2 Mamemamuueckas no2uka [Moctpoenne  Tabmui, ~ UCTUHHOCTH  OyJeBBIX  (QYHKIHH.
OKBUBAJEHTHBIE TIpeoOpasoBanus ¢opmyn. [IpencraBnenne B
HOpPMaNbHBIX ¢opmMax. MuHUMHU3aNUSA OyneBbIX  (YHKIHH.
BrisiBnenre moiHbIX cucTeM OyneBbix GyHKOmid. CHHTE3 U aHAIU3
pPENCHO-KOHTAKTHBIX CXeM M CXeM W3 (PYHKIHOHAJIbHBIX
3JIEMEHTOB.
2.1 | byneBwsr ¢pynkuun. Tabmunp! | [TocTpoeHue TabnuI HICTUHHOCTH OYJIEBBIX (OPMYIL.
HUCTHHHOCTH. Jloka3aTenbCTBO ~ OKBUBAJIEHTHOCTH  (OPMYNT C  [OMOIIBIO
OKBHBaJICHTHbIE 9KBUBAJICHTHBIX PE0OpPa30BaHUM.
peoOpa3oBaHusl.

2.2. | /IBOMCTBEHHOCTSD. [MocTtpoeHne JBOWCTBEHHBIX (YHKIMH IO OMNpENeNCHHI0 U C
CymecTBeHHbBIE WCTIOJIb30BaHUEM TPUHIIUTIA JBOHCTBEHHOCTH.
NIEpEMEHHBIE. Onpexnenenne CYIIECTBEHHBIX MEPEMEHHBIX GbyHKLIUH.

Hckmouenne u 1o06aBneHne PUKTUBHBIX EPEMEHHBIX.

2.3. | HopmanbHsle ¢dopmel | [TocTpoeHne IU3BIOHKTUBHBIX M KOHBIOHKTUBHBIX HOPMAaJIbHBIX
MIpeICTaBICHUS OyJeBbIX | GopMm.
(hyHKIHIA.

2.4. | CoBepuieHHble HOpManbHbIe | [locTpoeHHE COBEpUICHHBIX HOPMalbHBIX (GOpM TO TabyuUIe
(hopMBI. WCTHHHOCTH W 9KBHBAJCHTHBIMH ITPe0Opa3oBaHHUSIMHU.

2.5 | MuaumMu3zanus OyneBbix | [locTpoeHre MUHMMAIBHBIX AW3BIOHKTHBHBIX HOPMAaIbHBIX (HOpM

dyHKIHH. metoqoM KgaitHa u o xapram Kapso.

2.6. | 3aMkHyTbIe Kiaccel OyneBbIx | OmpeneneHne MOHOTOHHOCTH (yHKuui. IlocTpoeHune monmHOMa

GyHKIHH. XKerankuna. OnpenencHue JTUHEHHOCTH (GYHKIUHA  Pa3HBIMH
croco0amu.

2.7. | llonnota cuctem OyneBbix | OmpeneneHue MOJNHBIX CHCTEM OyNeBBIX (YHKLUMI MO KPUTEPHIO

(hyHKIHIA. Ilocra.
2.8. | lIpunoxenus OyneBbix | CHHTE3 M aHAJIU3 CXEM.
(YHKIMI K TEOPUU peJIeiHO-
KOHTAKTHBIX CXEM H CXEM U3
(hyHKITMOHATBHBIX
JJIEMEHTOB.
[IpomesxyTouHast aTTecTanus - IK3aMeH
Cemectp 3
Codepotcanue n1ekyuoHHo2o Kypca

1. Mamemamuueckas nocuxa | Anrebpa  BbicKaspiBaHWH.  Jlormueckue  clueicTBUS M HX
JIOKA3aTeNbCTBO. Anrebpa  MpeIUKaToB. JlokazaTensCcTBO
TaBTOJIOTHH B airedpe npeaukatos. @opManbHbIe HCUUCICHUSI.

1.1. | AureOpa BbICKa3bIBaHMH. | Bricka3piBanue. Onepanun Haj BbICKa3bIBaHUSIMUA. DopManu3amus.

Jlornueckue ciencrausl. Wnrepnperanus. Jlormueckoe cienoBanue Qopmyn. MeTos
JoKaszaTenbcTB: MeTon KBailiHa, MeTox  penyKUuuu, MeTon
PE30TIOLHUH.

1.2. | AnreOpa mpeauKaToB IIpeaukatel. MecTHOCTE mpeaukaTa. MHOXECTBO HCTUHHOCTH.
KBaHTOpHBIE M JOTMYECKHE oOllepanuy. TaBTOJOIMM JIOIMKH
NPEIUKATOB.

1.3. | ®opManbHBIE HCUUCIEHUS Bunst Tteopmii. Iloctpoenume ¢opmanbHoit Teopun. Teopema.

Wcuncnenne BbIcKa3biBaHUM. Te€OpHUs €CTECTBEHHOT'O BHIBOJIA.




Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI

2. OcHnogvl meopuu epagos OcCHOBHBIE TIOHSATHS W ONpEAeTCHUs Teopuu rpados. 3amaHue

rpagoB. Onepanun Haja rpagaMu. AITOPUTMBL Ha rpadax.

2.1. | OcHoBHble TOHATHA Teopuu | OcHOBHBIE TOHATHS Teopuu rpados. CrnocoOwl 3amaHus rpados.
rpados. Omnepariu ¢ | Omeparun  Haxm rpadamu. Tumer rpadoB. Oprpadsl u  HX
rpadamu. ocobenHocTH. Paccrosaus B rpadax.

2.2. | Huxnsl. [ImanapHocTh. | DWnepoBHl W TaMHIBTOHOBBI Tpadbl. [lmanapnocts. Kpurepmit
Packpacka rpacda. epeBbs. | mnanapHocTtu. Packpacka rpaga. XpomaTtuueckoe yncio. [ 'unoresa
OcrtoB rpada. CBI3HOCTB. 0 YeTHIpeX Kpackax. 3ajiada ONTHMAJILHOTO pachucanus. JlepeBbs.

OctoB rpada. OOxom B MWHMPHHY W B TIyOHHY. AJTOPUTMBI
MOCTPOCHHUSI OCTOBa HAUMEHBIIIETO Beca I peOepHO-B3BELICHHOTO
rpada.

2.3. | AnropuT™mBl pemieHHs 3afad | MeTton BeTBeW W TpaHUIl JUIS PElIeHUs 3a7add KOMMHBOSDKEPA.

Ha rpadax.

Anr OpUTM q)op)la-EeJmMaHa IIOHCKa KpaTqaﬁmer () IMyTH.

Anroputm @opaa-PankepcoHa MOUCKAa MAKCUMAJIBHOTO MOTOKA B
CETH.

Colepotcanue npaxmuuecKux 3anHamuil

1. Mamemamuueckas 1o2uka | BeinonHeHue omnepauuid Haj BbICKa3blBaHUAMH. Dopmanuzauus U
WHTEpIpeTanys B ainreOpe BhICKa3bIBaHUN U B anreOpe MpenKaToB.
IIpoBepka JIornyeckux CIEACTBUM pa3nUYHBIMU METOAAMHU.

1.1 | Onepanuu Haj | BelmonmHenwe omepanuii Hax BbICKasbIBaHMAMU. PopManusarys

BBICKa3bIBaHUAMMU. BbICKa3bIBaHHUU. MHTepnpeTaus Gpopmyn anreOpsl BHICKA3bIBAHUH.

1.2. | Jloruyeckoe cneacteue. | I[IpoBepka JIOTMYECKUX CIEACTBUMN MO oOmpeneneHuo. MertogaMu
Hocpliku. 3akmoueHus. | Kpaitna u peaykuun. [locTpoenre 06paTHBIX, TPOTUBOTIONOKHEIX U
Buast TCOPEM. | 5GpaTHBIX IPOTHBOMOJIOKHBIM TEOPEM.

[Ipeobpa3zoBanue Teopem.

1.3 | Jlokxa3arenbcTBO jmorudeckux | [IpumeHeHne MeTona pe3oaronuil Ui JOKa3aTeIbCTBA JOTMUECKUX

CJIEICTBHIA B anreOpe | chnencTBuii.
BBICKA3bIBAaHHM.

1.4 | Ilpeaukatsl U onepauuu Haj | Popmanu3zanys ¥ HHTEPIPETALHS TPEIUKATHBIX QOpMYII.
HUMH.

1.5 | Jlornueckoe crnenoBaHue B | MeTompl — JOKa3aTeNbCTBA  NPEAMKATHBIX  KJay3:  METOJ
anreope NpeJIMKAaTOB. | KOHKPETU3AINH, IO ONPEAECIECHUIO KBAHTOPOB.
Metonabl BBIBOJIA
NPEAUKATHBIX KIIay3.

1.6 | IlpeoGpa3zoBanue [IpuBeneHue npeavKaTHBIX KIay3 B IPEIBAPEHHYID HOPMAJIbHYIO
NPeINKATHBIX Kiay3. MeTol | gopMy, NpuBeneHHYI0 HOPMAaNbHYIO (OPMY, B CKOJEMOBCKYIO
pesooLit. CTaHIapTHYIO GopMy.

Mertoj pe3oronnii A1 10Ka3aTeabCTBa NPEeIUKATHRIX KiIay3.

1.7. | Mcuucnenue BbICKa3pIBaHWM. | JlOKa3aTeNnbCTBO ~ JIOTHYECKHX ~ CIEACTBUA B HMCUYHUCIEHUH
Teopust CCTCCTBCHHOIO | BpICKa3bIBAaHWH (aKCHOMATHYECKUM MeTojoM). JlokazarenbcTBO
BbIBOJIA. JIOTMYECKUX CIIECTBHI B TEOPUH €CTECTBEHHOTO BBIBOJIA.

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

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

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

2.2. | Onepanyu Hajx rpadamu. Brimonnenue onepaunuii Hax rpadamu.

2.3. | Paccrosinue B rpagax. | [TocrpoeHue MAaTpPHULBI pacCTOSIHUH. Omnpenenenue

HepeBbs. OctoB. OO0X0Abl | 3KCLEHTPUCHUTETa BepIMH Trpada, paanyca, Iuamerpa, LEHTpa
rpadoB. rpada.




Ne Haumenoanue paszzena, Cogepranye sansTis

n/m TEMBbI TUCITUILTHHEI
O0xo0/ BepiuH rpada METoAaMu B NIIyOWHY U B IIIMPHHY.
IlocTpoenne ocToBa HaMMEHBIIETO Beca Mo anroputMaM Kpackana
u IIpuma.
2.4 | Hwuxuer B rpadax. IlocTpoeHue osiinepoBa 1ukiaa 1o anroputMy @unépu u
raMWwiIbTOHOBA IIMKJIa HAUMEHBIIETO Beca METOJOM BETBEH u
TpaHuIl.
2.5 | AnropuT™MBI pewienus | Anroputm  ®doppa-bemimana a4 OoMcka MUHUMAanNbHOTa
KJIACCHYECKUX  3aJady  Ha | MapuipyTa B rpade.
rpadax. Packpacka BepmmH Tpada. AJNTOPHUTM  IOCICIOBATEIHLHOTO
pacKpamIuBaHusl.
2.6 | CereBnle MOJeIu u | Aaropum ®dopnpa-PankepcoHa MOMCKAa MaKCUMaJbHOTO MOTOKa B
AITOPUTMEBI pemeHus | cery.

KJIaCCHYCCKHX 3aJay.

HpOMC)KyTO‘IHEIﬂ aTTeCTalMs - OK3dMEH

4 Tlopsizok OleHMBAHUSI YycNeBaeMOCTH M CcHOPMHUPOBAHHOCTH

KOMIIETEHIMH 00yYarIIerocs B TeKylleil U MPOMesKYTOYHOM aTTeCTallUM.
JIJ1s1 TIONOKUTEIBLHOM OIEHKH IO PEe3yJIbTaTaM OCBOCHUS JAUCIUIUIMHBI 00ydaromemMycs
HEOOXOJMMO BBITIOJIHUTH BCE YCTAHOBJIEHHBIC BHUABI yueOHON paloThl. OlleHKa pPe3yJbTaToOB
paboTsl oOydatomerocst B 6aiiax (Mo Bujgam) mpuBeaeHa B Tabmuie 7.
Tabmuma 7 - bannpHO-peliTHHrOBass OIEHKAa pPe3ylbTaTOB Y4eOHOH  paboThI
oOyuatromuxcs mo Bugam (bPC)

VYueOHast pabora |Cymma  |Bumbr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIIBI) OamnoB  |y4eOHOI paboThI
Cemectp 2
Texymas yueOHas |80 JlekmoHHbIE 3aHATUS 0,25 6anna mnocewenue 1 nekuuonuoro |4 —10
pabota B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemenue (32 3ansTHif)
3aHATHH IT0 WnpuBuayanbHble 3a 01HO MHAUBHMAYAJIBbHOE 3a/1aHKe OT S
PacIMCaHUIO U 3agaHus (OTIET O n0: 12 -40
BBINOJIHEHHE BBINOJIHEHUH 6 6ammoB (BeinonHeHo 51 - 65% 3anaHmii)
3a/1aHNI) MHIVUBUIYATBHOTO 7 6ansa (BeITIOTHEHO 66 - 85% 3amanuii)

3aaHus) 20 6aynoB (BoImostHeHO 86 - 100% 3amanuii)

(2 pabotsr)

Tectsr (3 Tecra)

TectNel, TectNe3 5 6aJuToB (ITOPOrOBOC 3HAYCHUE) 15-30

10 6ammoB (MakCHMaIbHOE 3HAYCHUE)
TectNe2 5 6aJutoB (ITOPOrOBOC 3HAYCHUE)
10 6anmoB (MaKCHMaIbHOE 3HAYCHUE)

HToro mo Texyiueii padore B cemecTpe 2 31-80
IIpomexyrounas |20 Teoperudeckuii Bonpoc 1 (2 6ajia (moporoBoe 3Ha4CHUE) 2-4
aTTecTalus 4 panna (MaKCUMaJIbHOE 3HAUCHHE)
(3auer) Teopernueckuii Borpoc 2 |2 6anma (IoporoBoe 3HaUYCHHE) 2-4

4 panna (MaKCUMaJIbHOE 3HAUCHHE)

Pemrenue 3amaum 1. 2 6as1a (MopoTroBoe 3HAUYCHNUE) 2-4
4 6anaa (MakCHMabHOE 3HAYEHUE)

Pemrenue 3amaum 2. 2 6as1a (MoporoBoe 3HAUYCHUE) 2-4
4 6anaa (MakCHMaIbHOE 3HAYEHUE)




Pemenue 3anaun 3 2 panna (moporoBoe 3Ha4YEHHE) 2-4

4 panna (MaKCUMaJIbHOE 3HAUCHHE)

HToro mo npoMeKyTOYHOM aTTecTallMu B ceMecTpe 2 (3ayery) 10-20 6.

CyMMapHast oleHKa [0 AUCUMILINHE B ceMecTpe 2:
51-100 6.

CymMma 06ayuroB TeKyIei 1 mpoMeKyTOYHON aTTeCTallui

Tabmuma 8 - bamnbHO-pedTHHrOBas
obyugarontuxcs 1o Bugam (bPC)

OLICHKa pe3yabTaToB y4yeOHOW paboThI

VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OreHKa B aTTEeCTaIllN Bamer
(BUITBI) 6amtoB  |yueOHOU pabOTHI
Cemectp 3
Texymas yueOHas |60 WunuBuayansHele 5 6ayu10B (BbINONIHEHO 51 - 65% 3ananuit)
pabota B cemecTpe 3aaHus (OTYCT O 7 6ansa (BbIoJHEHO 66 - 85% 3amanuil) 20-40
(ITocemenue BBINOJIHCHUH 10 6anuioB (BeImosiHEHO 86 - 100% 3amanmit)
3aHATHH 110 WHIUBHYAIbHOTO
pacucaHuio u 3a1aHus)
BBITIOJTHCHHE (4 paborsr)
3a/TaHNI) Tect (2 Tecra) 5 6ayuta (moporoBoe 3HaYCHHUE) 10- 20
10 6anoB (MakcuMaIbHOE 3HAUCHUE)
Hroro no Tekymieii pagore B cemecTpe 3 31-60
IIpomexxyrounas |40 Teoperndeckuit Bompoc 1 |4 6anna (moporoBoe 3HaAUYCHIE) 4-9
aTTecTarus 9 fasI0B (MaKCUMAaIbHOE 3HAUCHUE)
(ax3ameH) Teoperudeckuii Bompoc 2 |4 6anmia (IoporoBoe 3HaAUYCHIE) 4-9
9 6a/I0B (MakCUMaIbHOE 3HAYCHUE)
Teoperuueckuii Bonpoc 3 (4 6ajJia (moporoBoe 3Ha4eHUE) 4-9
9 6aI0B (MakCUMAaIbHOE 3HAYCHUE)
Pemrenue 3amaun 1. 4 6aJuToB (ITOPOTOBOE 3HAYCHUE) 4-7
7 6a10B (MakKCHMaJIbHOE 3HAYCHME)
Pemrenue 3agauu 2 4 paJuta (TOPOrOBOE 3HAYCHUE) 4-6
6 6amI0B (MakcHMaIbHOE 3HAYCHME)
HTOro mo mpoMeKyTOYHON aTTeCTAIIMU B ceMecTpe 3 (3K3aMeHY) 20-406.

CymMMapHasi olleHKa [0 IUCIHILUINHE B ceMecTpe 3:
51-100 6.

CymMma 6aJutoB TeKyIeil 1 mpoMeKyTOYHON aTTeCcTalluu

B mpomexyTouHOll arrecTaliM OLlEHKa BBICTaBisieTcs: B BenomocTh B 100-6annbHOM
IIKaje ¥ B OyKBEHHOM dKBUBaJsieHTe (Tabnuia 9)
Tabmuma 9 — Coornecenne 100-0annpHON MIKaIBl 1 OYKBEHHOTO SKBHBAJICHTA OLEHKU

YpOBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpannvix - .
G0 JHACLUIUIMHBI U Oyenka byxeennwiii axeusanenm byxeennuwiii
KOMITETECHITUHA IKBUBATICHMN
86 - 100 [TpoasuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOIHIOo 3auTeHo
51-65 [ToporossIit 3 YIOBJIETBOPUTENBHO
0-50 IlepBbIit 2 HEYJIOBJIETBOPUTEIIBHO He 3aureno

S  MarepuajbHO-TEXHHYECKOEe, MPOrpaMMHOEe H Y4eOHO-

MeToanYecKoe obecrnedyeHne TUCIUIIMHBI.
5.1 YueOHasi iuTeparypa
OcHoBHasi yueOHasi IMTEPATYpa

1. KysnenoB O.Il. [/luckperHas maremaTuka Ijsi MHKeHepa [DIeKTpoHHBIH pecypc] /
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O.I1. Ky3HenoB - DIeKTpoH. TEKCTOBBIC AaH. - 6-¢ u3M., crep. - Cankr-IletepOypr - Jlanb, 2009.
—400 c. Pexxum nmocryna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpetHass maTemMaTuka [DNEKTpOHHBIA pecypc] : B 2 4. : ydeOHOe mocobdue s
cryaentoB By30B. Y. 1 / E. B. Pemernuxosa ; KemepoBckuii roc. yH-T, HoBOKy3HenKuii MH-T
(¢pun.). - Hosokysneuk : HOU KemI'Y, 2018 - 160 c. - bubmuorp.: c. 146-147. — Pexum
nocryna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JdomosHuTeIbHAS YUeOHAsl JIUTEpaTypa

Penpxun, H.IT. [luckpernas maremaTrka [DnexkTpoHHbIH pecypc]: yueonuk / H.I1. Pexpkun —
DJIeKTPOH. TeKCTOBBIC JaH. - MockBa: ®usmariut, 2009. — 264 ¢. — I'pud «PexomeHa0BaHOY
YMO 10 KIacCM4eCKOMY YHHBEPCUTETCKOMY OOpa30BaHUIO B KauyecTBE Yy4YeOHHMKA st
CTYJICHTOB BBICIIUX YYCOHBIX 3aBEACHHUI, 00yJarOIIMXCs 10 HanmpasieHusM rmoaroroku 010100
«Marematuka», 010200 «Maremaruka. Ilpuknaagnas wmarematuka», 011000 «MexaHuka.
[MpuknanHas marematuka». — Pexxum nocryma: http://e.lanbook.com/view/book/2293/

Kymuko B.B. JluckperHnas maremaruka [DIEKTpOHHBIA pecypc]: ydeOH. mocobue / B.B.
KynukoB. - OnektpoH. TekcroBble gaH. - Mocksa: PUOP, 2007. - 174 c.- Pexxum pocryna:
http://znanium.com/bookread.php?book=126799

[eenes, FO.I1. [luckperHas matematuka [DIeKTpoHHBIN pecypc]: yuebH. mocobue / FO.IL
[lleBeneB. - DnexkTpoH. TekcToBble AaH. — Cankr-IletepOypr : «Jlanby», 2008. - 592 c.- Pexxum
nocryna: http://e.lanbook.com/view/book/437/

5.2 MarepuajbHO-TeXHHYeCKOe M NpPOrpaMMHoe olecredeHue

AUCIUILINHBI.

VY4eOHble 3aHATHA IO AUCHUILIIMHE MPOBOAATCS B yueOHbIX aynutopusx KI'TIN ®I'BOY
BO «KemI['Vy»:

404 YyeOHast ayTuTOpUs IS IPOBECHUS: YueOHbIit

- 3QHATHUI JEKIMOHHOTO THUIIA; ) xoprryc Ned.

- IPYIIIOBBIX M MHMBUIYAJIbHBIX KOHCYJIbTALIUIA;

- TEKYILETO KOHTPOJISL ¥ IIPOMENKYTOUHOM aTTeCTaIH. 654079
Crenmnanuzupopannasi (yyebnas) Mefesn: J0CKa MeloBas, Kadeapa, CTOJIbL, CTYJIbs. '
O6GopynoBaHue: nepenochoe - HOyTOYK, SKpaH, MPOEKTOP. Kemeposckast
Hcnoansyemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3 year|o6iacTs, T.

o cyonmueH3snonHoMy noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice

HoBoky3Helk,
(cBobomrO  pacmpoctpansemoe  [10),  Supmekc.bpayszep  (oTeuecTBeHHOE  CBOOOIHO

pacmpoctpansemoe [10). 1p-KT
HurepHer ¢ odecieuennem gocryna B JUOC. Merannypros,
n. 19

603 YueOHast ayquTopust /sl POBEICHUS: YueOHbIi

- 3aHATHH JEKIIHOHHOTO THIIA; Kopryc Ned.

- 3aHATUI CEMHUHAPCKOTO (MMPAKTHYECKOT0) THIIA;

- TPYIIIOBBIX M HHIWBHUIYATbHBIX KOHcy?LTaunﬁ; 654079,

- TEKYLIEro KOHTPOJISL M IPOMEKYTOYHON aTTECTALIUH.
Cnenuaju3upoBanHasi (yueGHasi) MeGelib: T0CKa MEJIOBasi, CTOJIbI, CTYJIbS. Kemeposckast
OGopyaoBanue IS Npe3eHTANMH Y4eGHOr0 MAaTepHaja. nepeHocroe - HOYTOYK, SKpaH,|00J1acThb, T.
IIPOCKTOD. HoBoky3Helk,

Hcnoab3yemoe nporpammHoe obecnnedenne: MSWindows (MicrosoftimaginePremium 3 year
1o cy6uuensuonHoMy 1orosopy Ne 1212/KMP ot 12.12.2018 r. z0 12.12.2021 r.), LibreOffice|"P¥T
(cBoboaHO pacmpoctpansiemoe I10), Mpich 2 (cBoboxuo pacnpocrpansemoe I10), FoxitReader Meramnypros,
(cBobomno pacmpoctpansemoe [10), Firefox 14 (cBobomuo pacmpocrpansemoe I10), QGIS|x. 19
(cBobGomHO pacnpocTtpanseMoe [10), UML-nuarpamms (GecraTHast BepCust).
HurepHer ¢ od6ecnieuenuem noctyna B IUOC.
604 YueGHast ayiuTOpus IS IIPOBEICHHMA: VueOusrii
- 3aHSTUH JEKIMOHHOTO THIIA;

N kopmyc Ne4.
- 3aHATHH CEMUHAPCKOTO (IPAKTHYECKOT0) THUIIA;
- TPYIIOBBIX ¥ UHAWBHIYaAIbHBIX KOHcyPLTaHHﬁ; 654079,
- TEKYIIEro KOHTPOJIS ¥ TPOMEKYTOYHON aTTECTAIUH.
CnenunajauzupoBanHas (yueOHasi) MefeJib: JOCKA MEJIOBasi, CTOJIbI, CTYJIbSL. Kemeposckast
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http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php
http://e.lanbook.com/view/book/2293/
http://znanium.com/bookread.php?book=126799
http://e.lanbook.com/view/book/437/

OfopynoBaHue AJsi Mpe3eHTALMH Y4eGHOI0 MaTepHaja. nepeHocHoe - HOYTOYK, JKpaH,
HPOEKTOP.

Hcnoab3yemoe nmporpammHoe obecniedenne: MSWindows (MicrosoftimaginePremium 3 year
o cyonuieH3noHHOMY noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomHo pacmpoctpansiemoe 110), FoxitReader (cBobonHo pacnpoctpansemoe I10), Firefox

00J1aCTh,
HoBoky3Helk,
p-KT
Meramnypros,

14 (cBOOOAHO pacHpocTpaHsAEeMOe

I10), Aunexc.bpay3ep (oTeuecTBeHHOE

pacnpoctpansiemoe [10).
HuTepHer ¢ odecneyennem aocryna B JUOC.

cBo0OoaHO |11, 19

5.3

CoBpemeHHbIE

npogeccuoHaIbHbIE

HH(GOpPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.
1. Hudopmamumonnas cucrema «OOIMIEPOCCUUCKUI MAaTEeMAaTHUYECKUN MOPTAI», PEKUM
nocryna : http://www.mathnet.ru/
2. WudbopmanuoHHas cUCTeMa «DKCIOHEHTa» - IEHTP HWHXXEHEPHBIX TEXHOJOTHUH U

MOJICIIMPOBAHMSI, PSXKUM JocTyma: http://www.exponenta.ru

0a3bl

JAAHHBIX H

3. baza mannbix Science Direct (6ostee 1500 sxypuanoB u3aarenberBa Elsevier, cpeau
HUX M3JIaHUs 10 MaTeMaTHKe U nHpOpMaTHKe), pexkum foctyma :https://www.sciencedirect.com

4. HWudpopmManmroHHas

cucteMa «EnuHoe

pecypcam» http://window.edu.ru/catalog/
5. Basml JAaHHBIX W aAHAJIUTHU4YCCKUC Hy6J'II/IKaI_II/II/I Ha IIOpTaJIc «YHI/IBepCI/ITeTCKa}I

OKHO J0OCTyna K I/IH(i)OpMaI_II/IOHHBIM

uHdopMmarronHas cucrema Poccust», pexxum gocryma: https://uisrussia.msu.ru/

6 Huble cBegeHus u (WIN) MATEPHAJIBI.

6.1. TeMbl NUCbMEHHBIX YUYeOHBIX padoT
Tabnuia 10 - Temsl miuCEMEHHBIX Y4eOHBIX pabOT

Pasznen ‘ Temel ‘ KoHTposbHbIE TOUKH
Cemectp 2
Teopus MHoOXkecTBa U oNepaluy HaJl MHOKECTBAMHU. Tect Nel
MHOECTB
OtHomenus. CBoiicTBa OTHOLIEHUH. DYHKIIMH Tect Ne2
DKBUBAJICHTHBIE TPEOOPA30BAHUSI MHOKECTB. NunuBuayansHOE
Omneparnuu Haj oTHOIICHUSIMU. CBOMCTBA OTHOIICHUH. 3aganue Nel
Marematnuec | ByneBbl pyHKIIMN Tect Ne3
Kas JIOTHKa
Hopwmainbabie hopmbl ipeacTaBiaeHUs: OYIEBbIX NunuBuayanpHOE
¢ynkuuit. [TonHora cucrem OyneBbIX QyHKIUI 3ananue Ne2
Cemectp 3
Marematndec | BrIcka3bIBanme. Jlornueckne orepamnuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAaHUSIMU.
Jlornueckoe crnegoBanue GopmyIn anreopbl NunuBuayansHoe
BBICKa3bIBaHUM. 3amanue Nel
[Ipenukatel. JlIornueckue u KBaHTOpPHBIE oniepaluy Hal | MHauBUyambpHOE
npeaukaTamu. Jlorudeckoe cienoBanue Gopmy 3anaHue Ne2
JIOTUKH IPEIUKATOB.
Hcuucnenune BoickazbiBaHU. Teopus €CTECTBEHHOTO NunuBuayanbHOe
BBIBOJIA 3aganue Ne3
OCHOBBI OCHOBHBIE TIOHSTHS U ONIPEACIICHHs TEOpUH TpadoB. Tect No2
TeopuH AnroputMmbl Ha rpadax NHauBuyapHOE

12



http://www.exponenta.ru/

‘ rpa¢os ‘ ‘ 3ananue Ne4

6.2. IlpumepHble BONpoOChl M 3aJaHHus / 3aJa4U I NMPOMEKYTOYHOM

aTtTrecranguu

Cemectp 2.

Paszoen 1. Teopus muoosicecma

Tewma 1.1 IlonmHoOkecTBa. Onepanuu HaJ MHOKeCTBaMU. MOIIIHOCTh MHOYKECTB.

IlpumepHnvie meopemuueckue 60npocowl

1. Yro Ttakoe wmHOxecTBO? KTO sBIgeTcs OCHOBaTtesneM Teopuu MHOxkecTB? Kak
0003HavaeTcs MPUHAICKHOCTh WM HE MPUHAJIC)KHOCTh HEKOTOPOTO OOBEKTa X MHOXKECTBY
A?

2. OObBscHUTE OCOOEHHOCTH 3aJaHUsl MHOXKECTB  Pa3JIMYHBIMH  CIIOCOOAMM:
MEePEUYHUCICHUEM, XapAKTEPUCTUIECKUM MTPEANKATOM, TOPOXKIAIOIICH MPOIIEAYPOH.

3. Uto Takoe MOITHOCTh MHOXecTBa? Kakne MHOKEeCTBA Ha3bIBAIOTCS YKBUBAJICHTHBIMU ?
Kak 0003Ha4aeTcsi 3KBUBAJICHTHOCTh MHOYKECTB?

4. Kakoe MHOXeCTBO Ha3biBaeTcsi MmycThiM? Kakoe MHOXECTBO Ha3bIBACTCS
yHuBepcatbHbIM? Kak 0003HauaroTcs mycToe U yHUBEpcalbHOE MHOXKECTBA?

5. Kakoe MHOXECTBO Ha3bIBaCTCS IMOJIMHOKECTBOM MHOXecTBa A? Kakumu cBocTBaMu
o0yasaeT OTHOIICHHE BKIIIOUEHUS MHOXECTB? B KkakoM ciydyae MHOXKecTBa paBHBI? B uem
OTIIMYHE MEXAY COOCTBEHHBIMU U HECOOCTBEHHBIMU MOMHOKECTBAMHU MHOXecTBa A?

6. Kakoe MHOXecTBO Ha3bIBalOT OyneanoM MHOkecTBa A? ChopMynupyiite u JOKaKUTE
TEOpPEMY O MOIIHOCTH OyJieaHa KOHEYHOTO MHOKECTBA.

7. Omnpenenurte, Kakue OMEpAMM M KaK MOXHO MPOM3BOJIUTH HajJ MHOKecTBamu. Kak
n300pakaeTcs pe3yabTaT ATUX ONepalyii Ha ruarpammax Jiepa — Benna?

8. 3anummMre OCHOBHBIE 3aKOHBl TEOPUM  MHOXKECTB  (MIAEMIIOTEHTHOCTH,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTb, AWCTPUOYTHBHOCTH, MOTJIONIEHHE, CBOMCTBA IYCTOTO
MHO>KECTBA 1 YHUBEPCYMa, HHBOJIIOTUBHOCTb, 3aKOHHI Jie Moprana, CBOCTBa JOTIOJHEHNUS).

9. JokaxuTe 3aKOHbI TEOPUHA MHOYKECTB METOJOM B3aMMHOI'O BKIFOUEHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUUYECKHE MPEAUKATHI MHOXKECTB, IMOJTYYaIOIIUXCS B
pe3yJbpTaTe BBIMOJIHEHUS ONepaluii epeceueHus, OObeIUHEHUS U JTIOTIOIHEHUS, €CJIM U3BECTHBI
XapaKTEPUCTUUCCKUE TTPEIUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxkuTe 3aKOHbI TEOPUHM MHOXKECTB C IIOMOINBIK XapaKTEPUCTUYECKHUX
MIPENKATOB.

12. JlokaxxuTe 3aKOHBI TEOPUU MHOXKECTB Ha AMarpammax Jijepa — Benna.

13. B xakoM citydae TOBOpPST, YTO MEXAY MHOKecTBaMH A U B ycTaHOBIIEHO B3aMMHO-
O/IHO3HAYHOE COOTBETCTBHUE?

14. Kak ycTaHOBUTH PAaBHOMOIIIHOCTh O€CKOHEYHBIX MHOKECTB?

15. Kakue MHOKECTBa Ha3bIBAIOTCS CUCTHBIMHM ?

16. [loxaxuTe TEOpeMy O HECUETHOCTM MHOXECTBA BCEX JEHCTBHUTEIBHBIX YHCEN
orpeska [0;1].

17. Kakue MHOKeCTBa Ha3bIBAIOTCS KOHTUHYaJIbHBIMU?

18. Chopmynupyiite akcuoMy MaTeMaTHIeCKONH MHAYKIIUH.

Ipumepnsie npakmuyeckue 3a0anusl

1. Maner mHOXecTBa X ={a,c}, Y ={a,b,d}, Z ={b,c}, U ={a,b,c,d}. Haiiqure MHOXECTBO

(XeY)Nz

2. Iloctpoiite auarpammy Ditnepa o Gopmyne (X @Y )NZ
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3. JIOKa>KUTE TOXKAECTBO TPEMs CIIOCOOAMHU TIPH MOMOIIM AUarpaMm Diiniepa — BeHHa,
METO/IOM XapaKTEPUCTUIECCKUX MPETUKATOB U METOJOM B3auMHOTO BKItoueHus. A, B, C —
npou3BoNbHBIE MHOXeECTBa (ANB)UC =(AUC)N(BUC).

4. MakcuMasbHO YIIPOCTUTE BBIPAXKEHHSI, ITOJIb3YACh OCHOBHBIMU 3aKOHAMH TEOPHUHU
wnoxeers ((AU(DNB))N((AN(BUD))UC))ucu(AU(BND))

5. JlokaxkuTe METO0M MaTeMaTUYECKOM MHIAYKIIUH:

1.442.7+3-10+..+n(3n+1) =n(n+1)%.

Tema 1.2. Ilpamoe npoussenenue MuoxecTB. CooTBeTcTBUs. CBOMCTBA COOTBETCTBUI.

IIpumepHvie meopemuueckue 60npocel

1. Yro sBiIsieTca pe3ynbTaTOM MPSMOIO MPOU3BEACHUS ABYX MHOXECTB? UTO sBisIeTCS
pEe3yNbTaTOM BO3BEJCHUS MHOXECTBA B HATYPAJIbHYIO CTEIICHb?

2. JIOKaXuTe TEOpeMy O MOLIHOCTH MpPsIMOTO IPOU3BEACHUS JBYX KOHEUYHBIX
MHOECTB.

3. Uro Takoe n-mecTHoe oTHomieHue? Kakoe oTHOmIEHWE Ha3bIBae€TCS OWHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HA3bIBAETCSl OTHOILIEHUEM Ha MHOXKECTBE?

4. B uem otnuuue 00JacTH OTHpPABICHHS W OOJACTH MPHOBITHUS COOTBETCTBUS OT
obJyactu onpeeseHus: 1 00JaCTH 3HAYEHUN COOTBETCTBUS?

5. Onumwure crnocoObl 3alaHusi COOTBETCTBUS (Tpaduueckuil crocod, auarpamma,
MaTpuIa).

6. Kakoe oTHOLIEHHME Ha MHOXXECTBE HA3bIBACTCS TOXKICCTBEHHBIM (OTHOIICHHEM
uaeHTuyHocTr)? OnpeaenuTe MycToe U YHUBEPCAIBHOE COOTBETCTBHUS.

7. HaiiTe ompeneneHue onepauusM HajJ COOTBETCTBUSAMM: JOMOJHEHHUE COOTBETCTBUS,
MIOCTPOEHKE 00OPaTHOT'O COOTBETCTBUS, 00bETUHEHHE, ITEpECEUEHUE, KOMITO3ULIHUS.

8. Kak mocTpouTh MaTpuIlbl COOTBETCTBHI, MOIYYAIOIIMXCS B pe3yJIbTaTe onepanuii u3
MPEABIIYIIET0 BOMPOCa, HCTIONB3Ysl MATPHUIIBI HICXOHBIX COOTBETCTBUM?

9. UTo Ha3BIBAIOT CTENIEHBIO OTHOIICHUS HA MHOYKECTBE?

10. Yro Takoe orpanndyenue cootBercTBus? CyXKe€HUE COOTBETCTBHUS?

11. Yro Ha3pIBalOT CEYEHUEM COOTBETCTBUS MO 3ieMeHTy? Omnpenenure MOHATUE
«(axTop-MHOXKECTBO MHOXKeCTBa M 1O COOTBETCTBUIO P.

12. Yto Takoe MNpOEKUHUH COOTBETCTBUA? YCTAHOBUTE CBS3b MOHATHUS «IIPOEKIINU
COOTBETCTBUS C MIOHATHEM «CE€YEHUE COOTBETCTBUS IO DJIEMEHTY.

13. Yto Ha3BIBAIOT MpPOEKIHEH n-MecTHOTO oTHOMIeHNs? Kakue onu ObIBaroT?

14. Yro Ha3bIBaeTCA A1pOM COOTBETCTBHUS?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE HAa3bIBAIOT pe(ICKCUBHBIM,
anTupedIeKCUBHBIM, HepedIeKCUBHBIM? B ueM OoTInYre CHMMETPHYHBIX, aHTHCUMMETPHYHBIX
Y HECUMMETPUYHBIX OTHOILIEHU Ha MHOXKecTBe? Kakue OTHOIEHUsI Ha MHOYKECTBE Ha3bIBAIOTCS
TPaH3UTUBHBIMHU? B KakoMm cilydyae OTHOIIIEHHE Ha MHOYKECTBE Ha3bIBACTCS MOJHBIM?

16. Kak MOXHO HCIHOJIb30BaTh MATPHUIIbI KOHEUHBIX OTHOLIEHUN HA MHOXECTBE s
IIPOBEPKHU UX CBOWUCTB?

17. Kakoe OTHOLIEHHE Ha MHOKECTBE HA3bIBAETCS AKBHUBAJIEHTHOCTHIO? UTO Takoe
Kinacc DJkBuBaneHTHocTH? Kakumm cBoicTBamMu 001aJar0T  KJIacChl DKBUBAJIEHTHOCTH?
ChopmynupyiiTe U JOKaKUTE Te-OpeMy 00 OTHOIIEHUU YKBUBAJICHTHOCTH.

18. Kakoe oTHOIIEHHE HA MHOYKECTBE Ha3bIBAa€TCs MOPSAAKOM? B yem oTiamume cTporo u
HECTporo mnopsiakoB? B dem oTiaumyne MOAHOTO M 4YacTUYHOro mnopsakoB? Kak Ha3bIBaroT
MHOKECTBA C 3a/IaHHBIM Ha HUX MOJIHBIM nopsiAkoM? Kak Ha3bIBalOT MHOXECTBA C 3aJaHHBIM Ha
HUX YaCTUYHBIM NOPSJIKOM?
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19. Kakue »3neMeHTH YHOPSJIOYEHHOTO MHOXECTBAa HAa3bIBAIOTCS HAWOOJBIINIA,
HauMeHbIM? Kakue 37eMeHThl yIopsI0UeHHOTO MHOYKECTBA Ha3bIBAIOTCS MAaKCUMAaJIbHBIMU,
MuUHUMaNbHBIMU? Kakue 0ObeKTbl COCTABIIAIOT BEPXHIOI U HIDKHIOIO T'PaHU YIMOPSAIO0UYEHHOTO
MHo>kecTBa? Kak Ha3bIBalOT HAaMOOJIBIIYIO HIXKHIOI U HAMMEHBIITYIO BEPXHIOIO IpaHu?

20. Kak nmocTpouTs AuarpamMmy Xaccd 4aCTUYHO YIOPSIAOUYEHHOTO MHOYKECTBA?

Ilpumepnvie npakmuyeckue 3a0anusl

1. Jlamo A-lbc)  B=h234)  RcAxB  RcB?  A-{al@2b3)c2)3)(c4)

1 ) )

P ={11) (21) 22) (23) (24) (33} (4:4)} Wsobpasure P, P rpaduueckn. Haiimure marpumy (ReP",

[IpoBepbTe C MOMOMLIBIO MATPHUILIBL, SBISETCS JIU OTHOLIEHHE 2 PehIIeKCHBHBIM, CHMMETPHYHBI,
AHTHUCUMMETPUYHBIM, TPAaH3UTUBHBIM?

2.  Haiimure  oOmacte  ompeaeneHus,  0o0JIACTh  3HAYCHWH  OTHOIICHHS
PcR? (xy)ePe=x?+y?=1. SIBngercs nu oTHOmeHue P peduiekCuBHBIM, aHTHPE(IIEKCUBHBIM,
CUMMETPUYHBIM, aHTHCUMMETPUYHBIM, HE CHMMETPHUYHBIM, TPAaH3UTUBHBIM? OOOCHYITE OTBET.

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

IIpumepnvie meopemuueckue 60npocwl

1. Yro takoe ¢pyHkuua? YUto sBiseTcs apryMeHTOM U 3HadeHueM ¢yHkuuu? Uro Takoe
MecTHOCTh (yHkuuu? Kakas pyHKIUS Ha3bIBaeTCs onepaunuei?

2. Yem otriamuaroTcs 00JacTh ONpeJesIeHUs U 00JIacTh 3HA4YeHUs (PYHKUUH OT ee
MHOXECTBa OINpE/EICHUs U MHOXKecTBa 3HaueHMi? Kakas (yHKUusS Ha3blBaeTCsl TOTAJbHOU?
Kakast ¢pyHKIMS Ha3pIBa€TCSl YaCTUYHOM?

3. Kakoit snemeHT Ha3bBalOT oOpa3om snemeHTa a? Kakoit s1eMeHT Ha3bIBAIOT
npoobpa3zom ateMeHTa b? Uto Has3piBalOT 00pa3zoM MHOkecTBa? UTO Ha3BIBAIOT MPOOOpa3oM
MHOkecTBa? Uto Takoe oOpa3 pyukmuu? Yro Takoe npoodpas GyHKIuu?

4. Kakue ¢(yHKIMM Ha3bIBalOT HWHBEKTUBHBIMU? Kakue QyHKIUMM Ha3bIBalOTCA
CIOpBeKTUBHBIMU? UTO Takoe Ouexius?

5. KakoBa ocobeHHOCTh 0003HaueHHs KOMIO3UIMM (GyHKuuH? Kak Ha3bIBaroT
KOMITO3UIIUIO (QYHKIUI?

IIpumepnvie npakmuyeckue 3a0anus
1. Onpenenute oOpa3 u npoodbpa3 pynkuuu f:R—->R f(x)=sinx. Ykaxure, siBIseTCS

M cOOTBETCTBHE f 1 QyHKIMEIA.
2. Onpenenute o6pa3 moamuoxkectsa C R — f(C) u mpoobpa3s nmoagmuoxectsa DR —
f (D) nns pynxmuu f:R—>R, f(x)=x%, C=[-3,2], D=[4,9], D=[-6,-4], D=[-3,4].

3. qns pyskmuid R—>R f(x)=2x+1, g(x)= , HalaMTe Cyneprno3uuuio (fog)(x).

x2+2
Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. byness! ¢pynkuuu. [IpeacraBienne B HOpMalbHBIX (opMax.
IIpumepnvie meopemuyeckue 60npocol

1. Kakas ynkius Ha3bpiBaeTcs OyneBoi? CKOJIBKO BCETO MMEET 3HAYEHHH N-MecTHas
OyneBa ¢ynkiusa? Yto takoe Tabnuia UCTUHHOCTH OyneBoil GpyHkuuu? Kak ycraHaBmuBaercs
JeKcukorpaduyeckuit nopsiaok?

2. 3anumuTte TAONMHIBI WCTUHHOCTH OCHOBHBIX OyNEBBIX (YHKIMA: OTpHIIaHUS,
KOHBIOHKIIMHU, JU3BIOHKIUHU, UMIUIMKALUU, SKBUBAJIEHTHOCTH, CyMMBbl [0 MOAYJIO 2, HITpHXa
[leddepa, crpenku [Tupca.

3. B xakoM HopsiiKe BBIIOJIHSIOTCS JIOTHYECKUE OTepalfy, eI MHOE HE YCTaHOBIICHO
cKoOkaMu?

15



4. Jloka)kxure BCE OCHOBHBIC 3aKOHBI OylIeBOl anredphl, MOCTPOECHUEM TabIHIL
HUCTUHHOCTH.

5. B kakoMm ciydae mepemenHas OyneBoi (pyHKIIMH HA3bIBAETCS CYIIECTBEHHOM?

6. Kak mnocrtpouts nBoicTBeHHYIO (yHkuio 10 Qopmyne? Kak mnoctpouts
IBOMCTBeHHYIO (yHKUWI0O 10 Tabnuue uctuHHoctu? Kakas (QyHKUMA — Has3bIBaeTcs
CaMO/IBOMICTBEHHOM ?

7. Kakumu cBoicTBaMu 001a/1a€T TBOHCTBEHHOCTH?

8. JlokakuTe MPUHIIMIT ABOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakast ¢popMyiia Ha3zbIBaeTCsl TU3BIOHKTHBHOW HOpMaibHOU (popmoit (JIHD)? Kakas
dbopmya Ha3bIBaeTCs KOHBIOHKTUBHOM HOpMaiibHOU popmoit (KHD)?

11. JTokaxxute TeopemMy O IpeacTaBieHun Jo0oit oyneBoit pynknuu B JJHO (KHD).

12. Jlokaxkute nepByro U BTOpYIo TeopeMsl llleHHOHa 0 paznokenuu OyneBoii GpyHKINUN
10 TIEPEMEHHBIM.

13. Yro Takoe KOHCTUTYEHTA CIUHUIIbI, KOHCTUTYEHTA HYJIS?

14. Kakast ¢popmyna Ha3bIBa€TCsl COBEPIICHHONW AM3BbIOHKTUBHOW HOPMAIBLHON (POPMOI
(CAH®)? Kakast ¢opmyna Ha3bIBa€TCS COBEPIICHHOW KOHBIOHKTUBHONW HOPMAJIBHON (HOpMOiA
(CKH®D)?

15. Kakue npeoOpazoBanusi HEOOXOAUMO Cc/eNaTh, YTo0bl hopmyny npuBectu B CJTHD
(CKH®D)?

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

IIpumepnvie npakmuueckue 3a0anus
1. TloctpomB Tabiuibl HMCTUHHOCTH COOTBETCTBYIOIIUX (YHKIUH, BBIICHUTE,

SKBHUBAJICHTHBI JTH GOPMYIBI v U O U=(X N y)@((y _>7)_> X- y) ,o=Y-Z>X.
2. Ykaxure Bce QUKTHBHBIC TepeMenHble pyHkmmu  f (X,y, z) = (10101010) .
3. Iloctpoiite nBOMCTBEHHYIO QYHKUHE f =(XVv YV z)-tvX-y-z, UCNOJIb3Ys HNPHHIHII

JIBOMICTBEHHOCTH
4. Tloctpoiire nBoiictBeHHyr0 ¢yHkuuun f =(1000001110001100), HCHOIB3YS

olnpezelIeHue.
5. C mnomompl0 5SKBUBAJIEHTHBIX mpeoOpasoBanuil mnocrpoite JHD dynkuun

f (Xl,Xz,Xg)Z(Yl\/YZ \/Y3)'(X1'X2 Vv X3)-
6. IIpencraspre B CIH® u B CKH® ¢yHKIUMIO, MOIB3YSICh CIEACTBUEM 2 TEOpeM
[lenHoHa f (x;,X,,X3)=(01010001).

7. C mnoMOUIpI0 AHAWIMTHYECKUX TPeoOpa3oBaHUU  MpEACTaBbTe  (YHKIIUIO
f (%, %, X3)=(% VX ) —>x3 B CIH® n 8 CKHD

Tema 2.2 Munumu3zanus 0yneBbIX QyHKIIHIA.
IIpumepnvie meopemuueckue 80npocsl

1. Kak onpenensiercs cnoxuocts [JH®? Kakyro /IH® Ha3piBatoT MUHUMAIBLHOW?

2. Yro takoe uMIUIMKaHTa Gopmynsl ¢? B kxakom ciydyae MMIUIMKaHTa (GOpPMYIBI @
Ha3bIBACTCSI MPOCTOM?

3. Kakas JIH® Ha3biBaercs cokpameHHoW? Kak noctpouts cokpameHnyro JIHO
meroaoM Ksaiina?

4. Kakasa JIH® na3siBaeTca TynukoBoi? Kak monyuuts TynukoBbie JJH® mo marpuiie
KBaiina?
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5. Kak ctpourcs xapra Kapuo mist 3-mectHbix u 4-MecTHbIX ¢(yHKumid? Ilo xakomy
MpaBUly BbLAEIAIOTCS mpsMoyroabHuku Kapno? Kak cocTaBUTh HPOCTYI0O MMIUIMKAHTY IO
npsamoyroibHUKy KapuHo? Kak npumensercs kapta KapHo 11 MUHUMM3alMM YaCTUYHOU
OyneBoi HyHKIIMH?

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

7. TlepedpopmynupyiiTe Bce H3BECTHBIE BaM aJropuTMbl MuHuUMu3anumu JH®D nns
MuHuMu3zaunn KHO.

Ipumepnvie npakmuyeckue 3a0anusl

1. Haiinute munumanshayro JIH® ¢ momomipio Meroga Ksaitna m kapt KapnHo ms
¢byuknuu f=(01010111).

2. C nomompto kapt Kapuo nocrpoiite MJIH® myis yactuaHO onpenesneHHON (PyHKITUH
f=(01--01-1) (mpovepku COOTBETCTBYIOT HEOMPEACICHHBIM 3HAYCHHUSIM)

Tema 2.3. IlonHOTa cucTeM OyNeBbIX (QyHKIIHH.

IIpumepnvie meopemuueckue 80npocwi

1. Kak cpaBHEBaroTcsi HAOOpBI apryMeHTOB OyieBoi ¢pyHkuuu? Kakas OyneBa GpyHKuus
HAa3bIBACTCSI MOHOTOHHOM?

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

3. Kak nmoctpouts nonuHoM JKerankuHa METOJOM HEOMNpEeIeHHbIX KO3 hUneHToB?
Kak moctpouts noiuaoMm JKeraiakuHa, HCTIONb3ys TpeyroiabHuk [lackans?

4. Kakas OyneBa (yHKIMS Ha3biBaeTcsi nuHeilHOW? Kak mnpoBepuTh ITUHEHHOCTH
(GYHKIIMM METOI0M HEOlpeieIeHHbIX K03(pHULIMeHTOB, HEe cTpos noauHoM JKeranknuna?

5. UTo Ha3bIBaeTCsl 3aMbIKaHHMEM HEKOTOpPOr0 MHO)KecTBa OyieBbIx (QyHkimii? Kaxoe
MHO’K€CTBO OyJIeBbIX (DYHKLINN Ha3bIBa€TCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTh MHOXeCTBa OyNeBBIX (DYHKIHMA, COXPAaHSIOMUX HYIb.
Jlokaxkute 3aMKHYTOCTh MHOKECTBa OyneBBIX (DYHKUIMN, COXpaHSIOMMX eIuHUILY. JloKakuTe
3aMKHYTOCTh MHO’KECTBA MOHOTOHHBIX OyJNeBbIX (PyHKIMH. [lOKaXHUTe 3aMKHYTOCTh MHOXKECTBA
CaMOJIBOMCTBEHHBIX OyieBbIX (GYHKIUN. JlOKaKUTE 3aMKHYTOCTb MHOXECTBA JIMHEHHBIX
OyneBbIX (PYHKIHH.

7. Joxaxxute TeopeMy O cBocTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIx (yHKITHI Ha3bpIBaeTcs oiHOW? Kakas monHas cucrtema
OyneBbIX (YHKIIMN Ha3bIBaeTCs 0a3ucom?

9. Chopmymupyiite TeopeMy [TocTa 0 IOTHOTE CUCTEMBI OYIEBBIX (DYHKITHIH.

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

Ilpumepnvie npakmuueckue 3a0aHUs.

11. TIpoBepsTe, sBisIETCSA TU PYHKIUS f (X, %) = (X ® X)) & (¥ ~ Xy) MOHOTOHHOM

12. C momomipo MeTo/a HEeonpeaeeHHbIX KOA((UIIMEHTOB BBIACHUTE, SBISICTCS JIH
TuHeHHON QyHKIHS f (%, %9) = (1001)

13. C nomoI1pto SKBUBAJIEHTHBIX MPeoOpa3zoBaHuil MOCTpoiiTe moauHOM JKerankuHa u
BBISCHHTE, SBIAETCS M GyHKumsA f(X,y)=X—> y@X-y JIMHEHHOM.

14. Beisacuure, nmonHa au cuctemMa QyHKIMHA {x-y, XvYy, X®Y, X-yDy- 2D z- X}

15. ITpoBepsTe, SIBJIIETCS m cucrema byHKuMi 6azucom
{xeydz, x-y®z-xdz-y, 0, 1}.
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Tema 2.4. IlpunoxxeHust OyneBbIX (QYHKUUH K TEOPUU PpEICHHO-KOHTAKTHBIX CXEM

[Tpunoxenus 0yneBbIX GYHKIMM K TEOPUH CXEM U3 PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocsl

1. Uto Ha3bIBaeTCs MEPEKIIOYATEIBHON (pelieiiHO-KOHTakTHOH) cxemoit (PKC)?

2. Kakume nBa Bugma koHTakToB pazinuvaroT B PKC? Kakue OyneBsl (yHKIIUH
COOTBETCTBYIOT 3TUM KOHTaKTaM?

3. B xakom cirydae OyneBa ¢pyHKuus Ha3biBaeTcs GpyHKImen npoBoaumocta PKC?

4. Kakum PKC coOTBETCTBYIOT KOHBIOHKIMS U TU3BIOHKIIUSA?

5. Kakue PKC HazbiBarorcss paBHOcHiIbHBIMU? Kak Bblumcisiercss ciiokHocTb PKC?
OO0oCHYlTe SKBUBAJICHTHOCTh MHOXKECTB BceX OyneBbIx ¢yHKIMi P2 1 Bcex PKC.

6. OnumurTte ocHOBHBIE 3a7a4u Teopruu PKC 1 anropuT™bl ux pemieHus.

7. Uro Ha3bpBaloT (YHKIUMOHANBHBIM 3ieMeHToM? Kak ompenensercs cxema U3
GbyHKIIMOHATBHBIX 37IeMeHTOB (CDD)?

8. B xakom cirydae OyrneBa QyHKIUS HazbBaeTcs GyHKIUei npooaumoct COD? Kak
BBbIUKCISIETCS CI0KHOCTh CDD?

9. Ob6ocHyi#iTe YKBUBAIIEHTHOCTh MHOKECTB BceX OyneBbIX pyHkmii P, 1 Bcex CDD.

10. Onunte ocHOBHBIE 3a1auu Teopun CPD u alropuTMbl UX PEIICHUS.

IIpumepnvie npakmuueckue 3a0anus
1. Haiinure GyHKIMIO TPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMBbI. YTIPOCTUTE CXEMY:

X—T
ﬂEEy
X— 27—V
X
Y—1z

2. Tloctpoiite peneiHO-KOHTAKTHYK CXEMYy [0 JaHHOW (YHKLIUHM HPOBOAUMOCTH
(X-yvZvX)-(xvy)

3. IlocTpoiite GyHKINU TPOBOAMMOCTHU JJISI CXEMBI

X1+
sz—%‘
xg—'&-‘

4. Tloctpoiite cxeMy u3 (YHKIHMOHAJIBHBIX DJJIEMEHTOB IO JaHHOM (yHKIUH
MPOBOJUMOCTH (X-yvZ v X)-(XVYy)-

Cemectp 3
Pazoen 1. Mamemamuueckas nocuxka
Tema 1.1. Anrebpa Bricka3biBaHui. JIornueckue caeacTBUS.
Ilpumepnvie meopemuueckue 60npocul

1. Yo Takoe BBICKa3bIBAHUE?

2. Kak cocTaBUTh OTPUIIAHUE TAHHOTO BBHICKA3bIBAaHUA?

3. Kakx cocraBuTh BBICKa3bIBaHWE, SBISIONICECS JU3IBIOHKIIMEH JIBYX JIaHHBIX
BbICKa3bIBaHUN? B KakoM cilydae JW3BIOHKIUS JABYX JAHHBIX BBICKAa3bIBAaHUHN SBISETCS
HCTHHHBIM BBICKA3bIBAaHUEM ?

4. Kak cocTaBUTh BBICKAa3bIBAaHUE, SBIISIIONICECS KOHBIOHKIIMEH JBYX JIaHHBIX
BbICKa3bIBaHUN? B KakoMm ciydae KOHBIOHKUHMS JBYX JaHHBIX BBICKA3bIBAaHUMN SIBISETCS
HCTHHHBIM BBICKA3bIBaHUEM ?
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5. Kak cocraBuTh BBICKa3bIBaHUE, SBISIONICECS WMIUIMKAIMENH JIBYX JIAaHHBIX
BbICKa3bIBaHWW? B KakoM cllydyae HWMIUIMKAIMS JBYX JaHHBIX BBICKA3bIBAHUN SABISETCA
VCTUHHBIM BBICKa3bIBaHUEM?

6. Kak cocTaBUTh BBICKA3bIBAaHUE, SIBJIAIOIICECS SKBUBAJICHTHOCTBKO JBYX JIaHHBIX
BbICKa3bIBaHUI? B KakoMm cilydae 3KBHBAJIEHTHOCTH JBYX JAHHBIX BBICKa3bIBAHUW SIBISETCS
WMCTUHHBIM BBICKa3bIBaHUEM?

7. Yro Takoe hopMann3aius BEICKa3bIBAaHUS?

8. JlaliTe MHIYKTHBHOE OIpeaesneHne (GopMynbl aireOpbl BbICKa3biBaHUM. YTO
HA3BIBAIOT UHTEpIIpeTanuei opMyIbl?

9. Kakue Qopmynbl Ha3bIBalOTCA COBMECTUMBIMH 10 ucTUHHOCTH? Kakue (opmysibi
Ha3bIBAKOTCSI COBMECTUMBIMU 10 JIOXKHOCTH?

10. B kakom ciyuae dopmyiaa C(X1,Xz,...,Xm) Ha3bIBAE€TCS JIOTHYECKHM CJIECTBHEM
dopmyn  P1(X1,X2,....Xm),  P2(X1,X2,.sXm) s Pn(X1,X2,...,Xm)? Kak 3ammcaTh Jormyeckoe
ciencTBre GopMysl B BUIE KITay3bl?

11. KakoB anroput™M MeToJa PEAYKIHH IS TPOBEPKH (GOpMYysT Ha JIOTHYECKOE
ciencTeue?

12. Kak ¢ momompto MeTona KBaiiHa MOKHO YCKOPHTH 00X0]] CEMaHTHYECKOTO JIepeBa
MIpU IIPOBEpPKe (POPMYIT Ha JIOTUUECKOE CIEACTBUE?

13. ChopmynupyiiTe alropuT™M HAXOKJICHHUS BCEBO3MOXKHBIX CIICJCTBUI MO 3aJaHHBIM
MOCBUIKaM.

14. ChopmynupyiTe anropuT™M HaXOKIACHHS MOCHIIOK JIJISl TaHHOTO 3aKITFOYCHHUS.

15. Kakoe BbICKa3bIBaHHE MAaT€MaTH4YEeCKOW TeopeMbl X —Y  Ha3bIBaeTcs
JIOCTaTOYHBIM, KaKO€ HEOOXOTUMBIM?

16. Kak mis teopembl X —Y MOCTPOUTH 0OpaTHOE, MPOTHBOIIOIOXKHOE U 0OpaTHOE
MPOTHUBOIIOJIOKHOMY  BbICKa3biBaHUsA? Kakue M3 HUX BEpHBI, €CIU BEpHa MpsMas Teopema?
Kaxkue n3 HUX MOTYT OKa3aThCsl HEBEPHBIMU 1K€ B CIy4ae BEPHOCTH MPSIMOUA T€OPEMBI?

17. Yem oTnnyaroTcs AeIyKTHUBHBIC JOKA3aTeNbCTBA OT HHIYKTUBHBIX?

18. Kak cTpouTcs ICHyKTUBHOE JOKa3aTelIbCTBO YTBEpXKICHHWH Buga X —Y ? Kak
CTPOUTCS JIeyKTUBHOE J0KA3aTeNIbCTBO YTBEPKIACHUN BUaa X «>Y ?

19. Kak mpoucxoAuT H0Ka3aTeabCTBO METOAOM KoHTpamozumuu? Kak mpoucxomut
JI0OKa3aTeIbCTBO METOJOM OT MNpOTUBHOro? Kak MNpoOUCXOOUT [10Ka3aTEIbCTBO METOJ0M
npuBeneHus K abcypay? Jlis uero mpu qoka3aTenbcTBE MOKHO MCTIOIh30BaTh KOHTPIPUMEPHI?

20. B kakoMm ciydae IS JIOKa3aTeidbCTBA MPUMEHSETCS METOJ MaTeMaTHYeCKOU
MHAYKIMU? B KakoMm ciydae s 10Ka3aTeabCTBa MPUMEHSETCS METO CTPYKTYPHOW HHAYKIIUN?

21. Jlokaxxute TeopeMy IeAyKIUH B anreOpe BHICKa3bIBAHNH.

22. B yem cocTouT mUpHHOUN pe3omonuid? Kak CcoOCTaBUTH pE30IBBEHTY JBYX
TU3BIOHKTOB?

23. Onumure anroputM Merona pesomronuid. [louemy meroxa pesonmouuit B o0rieM
cirydae siBisieTcst mony>hPeKTUBHBIM?

24. Kak COCTaBISIOTCS PE30JbBEHTHl MPH WCIOIB30BAaHUM METOAAa HACHIIIECHUS
ypoBHE? B uem cocTouT cTparerusi BolYepKUBaHUA?

25. B 9eM 0COOCHHOCTh METO/Ia JIOK-PE30JTFOITHI?

26. Kakoil JM3BIOHKT Ha3bIBaeTCs XOpPHOBCKMM? Kakoli XOPHOBCKHW JIH3BIOHKT
Ha3bIBAECTCS] YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOYHBIM?

27. Kak 3¢ (eKTHBHO UCIIOJIb30BATh METOT PE3OTIOIUN SISl XOPHOBCKUX JTU3BIOHKTOB?

Ipumepnvie npakmuyeckue 3a0anusl
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1. HOHLBYHCB Ta6JII/II_IaMI/I HCTUHHOCTHU, BBIACHUTC, CIIPABCAJIMBO JIA JIOTHYCCKOC
cineacteue (A&B)—->C,A—->B=A—->C.

2. MCTO,I[OM Kgaiina BBIAAICHUTC, CIIpaBCAJIMBO JIM  JIOTHYECKOE  CICACTBUC
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—>C.

3. MCTO,I[OM OT IIPOTHUBHOI'O BBISICHUTE CIIPABEAJIMBO JIU JIOTHYECKOC CIICACTBUC

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C

4. Haiinute Bce CIEICTBHUS U3 JIAHHBIX MOCBUIOK M BBIPA3UTE MX B COJEPIKATEIbHOMN
dopme: «Ecnu 1menoe umcno nenurcs Ha 2 ¥ HAa 5, To oHO Aenutcs Ha 10», «llenoe ymcimo
JIeIUTCS Ha 2 Y HE JCIUTCS Ha S».

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

6. [IpoBepbTe CripaBeAIMBOCTh CIEAYIOMIETO pacCyKAeHUs «S1 MOHIy B KUHO Ha HOBYIO
KMHOKOME/IMIO WK Ha 3aHSTHUS 110 MaTeMaTH4ecKoM joruke. Eciu g moiiny B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO 1 OT BCEU AyIIN IOCMEIOCh. Ecin s moiay Ha 3aHATHA 110 MaTeMaTUYeCKON
JOTMKE, TO MHCIBITAl0 OOJIbIIOE YIOBOJIBCTBUE OT CJIEJOBAHUSA IO IMYyTAM JOTMYECKUX
paccyxxaeHuid. CnenoBaTelabHO, WIM I OT BCEH IyIIM IOCMEIOCh, WM HCHBITaK0 O0O0JbIIOE
yJIOBOJIBCTBUE OT CJIE0OBAHMUS 110 MYTSAM JIOTHYECKHX PACCYKICHUI.

Tema 1.2. Anrebpa npeaukaToB

IIpumepnvie meopemuueckue 60npocwi

1. Uto Takoe mpeaukar?

2. UTo Ha3BIBalOT MHOKECTBOM UCTUHHOCTH MpeauKara’?

3. Kakue noruyeckue onepaunuy onpeaesieHsl Juisl IpeauKaToB?

4.Kakue npeaukaTsl MOJY4alOTCSl B PE3YNbTAaTe BBIOJHEHUS JIOTMUECKUX ONepanuil
HaJl IpeauKaTaMu?

5. Uro mosydaercss B pe3y/ibTaTe BBINOJIHEHHS OIEpPALMU CBS3bIBAaHUS INEPEMEHHOU
KBaHTOPOM OOIIHOCTH

6. Uro mosydaercss B pe3y/ibTaTe BBINOJIHEHHS OIEpPALMU CBS3bIBAaHUS IEPEMEHHOU
KBaHTOPOM CYIIECTBOBAaHHUS?

7. B kakoMm ciyuae popmysa Ha3pIBaeTCs 3aMKHYTOM? OTKpbITON?

8. Kak npoucxonut unrepnperanust GopMyJ JJIOTUKU IPEIUKATOB?

9. Kakume mnpeaukaThl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XIeCTBEHHO
70kHBIMHA? BeinomHumMeiMu? OnpoBepKUMbIMU?

10. ITepeurcnuTe TUMOBbIE KOHCTPYKLIUH, UCTIONB3YIOLIUECS TPU (hOpMaATIU3AIHH.

11. B uem 3akmiouaeTcs METOJ KOHKPETH3alMM Ul JI0Ka3aTelbCTBAa TaBTOJIOTUM
anreOpbl MpenKaToB?

12. Ha xakue Joruyeckue oOIepanuyd 3aMEeHSIOTCS KBAHTOP OOUIHOCTH W KBAaHTOP
CYIIECTBOBAHMS MIPU MCIOIb30BAaHUM KOHKPETU3AIMH JJIsl I0KA3aTeIbCTBAa TaBTOJOTUH anreopbl
MIPEINKATOB?

13. 3anummTe OCHOBHBIE TaBTOJIOTHUHU aJIr€Ophl MPEIUKATOB: NMEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna Ha3zbIBaeTcsl MpuBeACHHON (opmoii? Kak mpuBecTH MpeauKaTHYIO
dopmyny B npuBeneHHYIO hopmy?

15. Kakas ¢opmysa Ha3pIBaeTCsl MpeaBapeHHON HOpMaiIbHOH (hopmoii? Kak nmpusectu
MpeANKaTHYIO (OpPMYITy B IPEIBAPECHHYI0 HOPMaIbHYIO hopmy?

16. Kakas ¢Qopmyna Ha3bIBaeTCs CKOJIEMOBCKOW cTaHmapTHoW ¢opmoi? KakoBbl
IPaBUJIA UCKJIFOUYEHUS KBAHTOPOB JUISl ITOJIyYEHHsI CKOJIEMOBCKOM CTaHAApTHOHN (GopMbI?

17. Yro takoe ynudukamus?
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18. Yo Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JIBYX AU3BIOHKTOB?
19. KakoB ajiropuT™ MeTOa pE30JIIOIMI IJIs1 TPEANKATHBIX popmyin?

IIpumepnvie npakmuueckue 3a0anus
1. ITycts P(X)= «X — mpocroe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y nenurcs
Ha X». UHTepnpetupyiite popmyny Vx(E(x) A Vy(D(x,y) = E(Y)))
2. Ompenenure TOXIECTBEHHO-UCTUHHA, TOXKICCTBCHHO-JIOKHA WM BBIMOJTHIMA
(onposepxxuma) hopmyna VxA(fi(x,y), fo(fi(x y))) B HHTEeprIpeTauuu M = (—0,0), A(X,y)="x=Yy",

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

3. Jloka3aTh TaBTOJIOTHIO JABYMS CHOCOOAaMHM METOJOM KOHKpETU3aluu (3aMEHUB
KBAHTOPHI Ha JIOTMYECKHE OIEPALUK) U 110 ONPENEIECHHIO KBAHTOPOB M JOTMYECKHUX OIEpaIuil
—(3XP(X)) = Vx—P(x)

4. MeTonoM pe30NIONMH BBIACHUTH OyHeT JM AadHHas (GOopMysia JIOrHYECKHM
cezctBreM Vx(P(X) = (Q(X) AR(X))), 3x(P(x) AS(X)) = 3x(S(X) AR(X)),

5. [Toka3aTh ¢ MOMOILBIO METO/Ia PE3OJIOLUN CIPABEIMBOCTD CIEAYIOIINUX CYXKICHUN
«HekoTopble pPYKOBOIAUTENN C YBaKEHHUEM OTHOCATCA KO BceM Iporpammuctam. Hu oaun
PYKOBOJIUTEINb HE yBaKaeT O0e3/1enbHUKOB. CIe10BaTebHO, HU OJJMH MPOTPAMMIUCT HE SBIISETCS
0e371eTbHUKOM.

Tema 1.3. ®opmanbHbIC TEOPUU

IIpumepnvie meopemuueckue 60npocol

1. YUto takoe akcuoma? [IpaBuso BeiBoga?

2. Yro Ha3zpiBaeTcs BbIBOJIOM Gopmyisl? Uro Takoe runore3a? [llar BeiBoga?

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

4. Chopmynupyiite 001I1e MpaBuiia MOCTPOEHUS JEeAYKTUBHBIX TEOPHIA.

5. B uem omiinumne opManabHBIX aKCHOMaTHYECKUX TEOpU OT noirydopManbHbIx? Uem
OTJIMYAIOTCSI TEOPUU €CTECTBEHHOT'O BBIBOJA OT AKCHOMAaTHYECKHUX TEOPUM?

6. Omnpenenute mpoOieMbl IEAYKTUBHBIX TEOPHH (HENPOTUBOPEUMBOCTb, MOJHOTA,
HE3aBUCHUMOCTb CUCTEMBI aKCHOM, Pa3peIIuMOCTh).

7. Jaiite omnpenenenue (HopMaIbHOW aKCHMOMATHYECKOH TEOpUU HCUUCIICHUE
BBICKa3bIBAaHU I

8. Chopmynupyiite TeOpeMy ACTYKIIHH.

9. JlokaxxuTe TeopeMy O HEPOTUBOPEUNBOCTH UCUUCIICHUS BBICKA3bIBAHUM.

10. Jokaxxute TeOpemMy O MOJHOTE B IIUPOKOM CMBICIIE HCUUCIICHUS BHICKA3bIBAHUI.

11. JlokaxuTe TeopeMy O pa3pelIMMOCTH UCUNCIEHMSI BBICKA3bIBAHNH.

12. JlokaxxuTe TeOpeMy O HE3aBHCHMOCTH CHCTEMBl aKCHOM (OpMalTu30BaHHOTO
VCYMCIICHUS BBICKa3bIBaHUM.

13. [laiiTe ompenereHHe MCUYHCICHHUS BBICKA3bIBAaHMS KaK TEOPHH €CTECTBEHHOTO
BBIBOJIA.

14. TlepeuncnuTe npaBuiia BbIBOJIA, HCIIOIb3YyEMbIE B TEOPUH €CTECTBEHHOT'O BBIBO/IA.

IIpumepnvie npaxmuueckue 3a0anus

1. Vxaxute Hemocrarouryo Gopmyny W, Takyro, 4TOObl TpPeThsl U3 JAaHHBIX (HOPMYI

mojay4yagach M3 ~ IIEpBOM M BTOpo mo  mpaBmiy  BeiBoma  Modus  Ponens:

F—>(H->F),(F>(H>F))>(F>(G>(H->F))W-
2. BBISICHI/ITG, ABIISICTCA JIW JaHHAsS MOCJICA0BATCIIBHOCTE BEIBOAOM U3 AKCHUOM.
OO0ocHYyiiTE BEIBOJ:
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1) G (F—>G),

2) (G>(F —>G))—>(G —(G—>(F —>G))),

3) G (G—>(F—>0)).

3. lokaxxute Teopemy GopMaTn30BaHHOTO UCYUCIICHUS BBICKa3bIBaHUH F — F .

4. BolsicHuTe, SIBISIETCS JIM IaHHAs TIOCIIEI0BAaTEIbHOCT BBIBOJOM U3 runores. Ecnu na,
TO YKa)XUTe TUIOTE3bl, ATk BHIBO/IA U BBIBEICHHYIO (GOPMYITY:

1) G>H,

2) G,

3 H,

4) H—>(F—>H),

5 F->H.

5. JlokaxuTe METOJIOM €CTECTBEHHOI'O BbIBO/Ia A —B = —(A— B).

6. Jloka)kuTe BBIBOJUMOCTD B HATYpPAJIbHOM HCUUCICHUU —> (A& B) PN ( B& A).

Paszoen 2. Ocnosvl meopuu epaghos
Tewma 2.1. OcHOBHBIE MOHATHS Teopuu rpados. Onepanuu ¢ rpadamu.
IIpumepnvie meopemuueckue 60npocowl

1. Kakoili Mmaremarnueckuii 0ObeKT Ha3biBaeTcs rpadom? UTo Takoe BepiivHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpaga?

2. Kakue BepmmHbl rpada HasbiBaroTcs cMexHbiMU? Kakue pebpa rpada Ha3bIBaroTCs
CMeXHbIMU? B KakoM ciydae roBOpAT, 4TO Mapa BEpLIMH KOMHIUJIEHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3pIBarOTCS MHIMIEHTHBIMU JAHHOM BEpIIUHE?

3. Uro takoe myth (MapuipyT) B rpade? Kak paccuurars ero mmny? Kakoil myTh
Ha3bIBAETCS 1IETIbIO, MPOCTOH 1enbio? Kakoil myTh Ha3bIBaeTCs HUKINYECKUM, [IUKIOM, IPOCTHIM
mukiioMm? Yro takoe meTiaa?

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

5. Kakoii rpad HasbiBaercs nonHsiM? Kak nmpuHATO 0003HavaTh nojiHble rpador? Kakoi
rpa¢ Ha3biBaeTcs ABYN0JIbHBIM? Kak 0003Ha4at0TCs MOJIHbIE IBY0IbHBIE Ipadbl?

6. B xakom citydae napa rpadoB Ha3bIBaeTCs H30MOPQHBIMU IpYT APYTry?

7. Kak mocTpouTh MaTpHily CMEKHOCTH Tpada, MaTpHIly MHIMJIEHTHOCTH, CTPYKTYpPY
cmexnoctu? Kak 3anath rpad criuckom pedep?

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

9. Kakume o0coGEHHOCTM BO3HHUKAIOT NPHU TOCTPOCHUH MATpPULl CMEXHOCTH U
UHIUACHTHOCTH JUIsl oprpados?

10. Kak BBIMMCIUTH CcTeneHb BepliuHbl Tpada? Kak mocTpouts BEKTOp CcTeneHei
rpaga? Kakoii rpad Ha3bIBaeTcs peryssipHbIM?

11. ChopmynupyiiTe U JOKQXKUTE JIEMMY O PYKOTIOXKATHUSAX.

12. Kak BBUMCIUTH TMOJYCTENCHb 3axojaa i BepmuHbl oprpada? I[lomycreneHn
ucxozna?

13. Kaxoii rpa¢ Ha3eiBaercs yacteio rpada G? B kakoMm ciryuae gacTh rpada Ha3pIBarOT
noarpagom?

14. B xakom ciydae rpad HazpiBaeTcsi CBA3HBIM? UTO Takoe KOMIIOHEHTa CBS3HOCTHU
rpaga? Uro takoe kinka B rpade? B kakom ciydae KiIMKa Ha3bIBa€TCS MAaKCUMAIbHON?

15. Tlepeuucnure omepanuu, KOTOPbIE MOXKHO BBINOJNHATH Haja rpadamu. [laiite mux
oInpezeeHue
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Ilpumepnvie npakmuueckue 3a0aHUs.
1. 3agaTte kaxmblil rpad pazHbBIMU CITOCOOAMH: aHATMTHYECCKH, MATPHUIIEH CMEXHOCTH,
CTPYKTYPOH CMEXHOCTH, CTUCKOM IyT (pedep), MaTpuile MHIIMICHTHOCTH

- Q

2. IlpencraBeTe B reoMeTpudeckoi W MaTpuuHOM ¢(opmax rpadel G=G, UG,
G=G NGy, G=G®GCy, G=G+G,, G=G;xG,, G:Gl[Gz], G:Gz[Gi]
2 3 4

G;L G2

Tema 2.2. Huxosl. [Inanapaocts. Packpacka rpada. depeBbs. Octo rpada. CBI3HOCTb.
IIpumepnvie meopemuyecKue 60npocol

1. Yto Ha3bpIBalOT pacCcTOSTHUEM MeXy BepiinHaMu rpada? Kak mocrpouts marpuiyy
paccrosiauii rpaga?

2. Yto TaKoe SKCLUEHTPUCHTET BepIIMHBI Tpada? Kak BBUUCIUTH pamuyc ¥ TUAMETP
rpada? Yro takoe nieHTp rpada?

3. Kakoii rpad HassiBatoT aepeBoM? Kak n3o0paxaercst 1epeBo MpH MIOCKOH ykianke?
Yro Takoe nec?

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

5. Chopmynupyiite anroputM o0xo0/1a BepIInH rpada nmouckoM B ri1yOuHy.

6. Chopmynupyiite anropuTM 00xo0/1a BEpIIUH rpada MoucKoM B IIUPUHY.

7. Kakoil rpad Ha3piBaeTcs pebepHO-B3BelIeHHBIM? Kak mOCTpOUTh MAaTpHIly BECOB
pebepHo-B3BemIeHHOro rpada? Kak BHIYMCIUT BEC MaplIpyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmynupyiite anroputMm Kpackana noucka ocToBa HaMMEHBIIETO Beca B pedepHoO-
B3BEIIEHHOM rpade.

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

10. Kakoe m300paxenune rpada Ha3pIBaeTCsl TEOMETPUIECKON peann3anueii?

11. Jlokaxxute TeopeMy O peanu3aiuu Jr0oro rpada B TPEXMEPHOM EBKIUIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadpr Ha3pBatoTCsl TuraHApHBIMHA? UTO Ha3BIBAaeTCS TPAaHBIO IJIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHUMH, Kakas BHemIHei? Kak BbIUMCINTH 3iliepoBO
YHCII0 TIaHapHOTO Tpada?

13. lokaxwure TeopeMy 00 3iliepoBoii XapaKTepUCTHUKE IIaHApHOTO rpada.

14. Noxaxwure HermmaHapHOCTh rpadoB Ks, Kj s.

15. Copmynupyiite KpUTEpHii IUIOCKON peann3yeMoCTH rpada.

16. Kak BeruncauTh 9uciio iaHapHocty rpada? Tommuny rpada?

17. Yro Ttakoe BepmuHHas K-packpacka rpada? Kakas packpacka Ha3bIBaeTCs
npaBuibHOI? Kakoii rpad HaspiBaeTcs K-packparirBaeMbiM? B ueM CMBICI THITOTE3BI O YETHIPEX
Kpackax? B ueM coCTOUT alropuT™ Mocae10BaTelbHOI0 pacKpalBaHHUs.
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18. Uro Takoe xpomaTudeckoe uncio rpada. Jlokaxxute HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouTts peGepHbIii rpad manHoro rpada?
Ilpumepnvie npakmuyeckue 3a0anus

1. Haiftu MaTpuily pacCcTOSHUHN, IUaMeTp, paauyc, LEHTpalbHble U Tnepudepuiinbie

BEpIIMHBI rpada
1 5

2 4 6
2. TlocTpouTh OCTOBBI HAWMEHBIIETO BeCa, MOJB3YAICH anroputMamu Kpackama wu

IIpuma.

—

3) (2 2)
®)

N

2 3426

3. SBnstorcs nu nanHble Tpadpl IwiaHapHbIMU? OnpeaenuTe TOMMIMHY W YKCIO
wiaHapHoctd rpadoB. Jns miaHapHbIX TpadoB MOCTPONTE IUIOCKYID T€OMETPUYECKYIO

peaiu3anuro, OIpCcaACINTC YUCI0 I‘paHefI.

5 6
4. TlpuMeHUB aJTOPUTM TOCIIEOBATEIHLHOTO PACKpAIlIMBaHUS, TOCTPOUTH PACKPacKy

BEpILUH 1)1 rpada

5 6
5. Haiitu xpoMaTuueckoe 4ucio.

Tema 2.3. Anroput™msl penieHus 3ajad Ha rpagax.
IIpumepnvie meopemuyeckue 60npocowi

1. B kakom cinyuae rpad HaszbiBaeTca odiiepoBeiM? Kakoit rpad HasbBaercs
MOJTy2UJIEPOBBIM?

2. Jloxkaxute KpuTepuil siiepoBocTu rpada. KakoB Kputepuil mMosry3naepoBoCTH
rpada?

3. ChopmynupyiiTe alrOpuT™M OCTPOSHUS diliepoBa IIMKIIa B rpade.

4. B xakom cinydae oprpad HazbBaercs 3iinepoBbiM? ChopMynupyldTe KpUTEpUi
siiiepoBOCTH ISt oprpada.

5. Kakoit rpad HazpiBaeTCs TaMWIBTOHOBBIM, TMOJXYraMWIbTOHOBBIM?  Kakue
JIOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHUS T'AMUJIBTOHOBBIX IIMKIIOB B rpade Bam n3BecTHbI?
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6. B ueM coctout 3amadua koMMuBosikepa. CHopMyaupyiTe anropuT™ s €€ peuieHusl.
Kak moBemer ceOsi 3TOT anropuT™ ecim pemieHue otcyrcrByer? Kak mpeoOpazoBaTh 3TOT
QITOPUTM JJIsl HAX0K/IEHUSI TaMUJIbTOHOBA IIMKJIa HAauOOJIbIIEero Beca?

7. Chopmynupyiite TeopeMy 0 K-0ii cTereHn MaTpHUIlbl CMEXKHOCTH rpada.

8. Kak moctpouth marpuily urepauuii u marpuily cBsizHoctu rpada? Kak crpoutcs
MaTpHUIla JOCTHKUMOCTH oprpada?

9. Kakue TUITBI CBSI3HOCTH BBLACTSIOT 171t oprpados? B yem ux otnuuane?

10. Yro Takoe 6aza oprpacda? Uro Ha3pIBalOT CUIBHO CBA3HOM KOMIIOHEHTOW oprpada?
Kak nmocTpouTs MaTpuily CUIbHBIX KOMIIOHEHT?

11. Chopmynupyiite maru anroputma dDopaa-bemnmaHa HaxXOXIEHUS KpaTYaMIIAX
MapuipyToB B rpade. Kak noBener ceds 3ToT anroput™ B oprpade, cojepraiieM KOHTyp?

12. Kakoii rpa¢ Ha3pIBalOT ceThi0? UTO TaKO€ UCTOYHUK M CTOK CETH?

13. ChopmynupyiiTe maru ajaropurMa onpeaeacHus ypoBHel BepiiuH cetu. J{s dero
MIPOBOJIUTCS TOIIOJIOTHYECKAasi COPTUPOBKA BepIIUH rpada?

14. Kakas ceTh Ha3bIBaeTCsA TpaHCOPTHOM? UTO Takoe pa3pe3 TpaHCIOPTHOM ceTu?

15. Yto Takoe MOTOK B TPAHCIIOPTHOM CeTU?

16. B kakoMm ciiydae ayra TpPaHCIIOPTHOW CETH Ha3bIBaeTCs HachlmeHHoW? Kakoi
MapuipyT B TPAHCIIOPTHOM CETH HA3BIBACTCS HACBIIICHHBIM?

17. Kakoii MmOTOK B TPAaHCIOPTHOM ceTH Ha3bIiBaeTcs MoNHbIM? Chopmynupyiite teMMy
u Teopemy Dopaa-DankepcoHa 0 IOTOKE B CETH.

18. Vkaxure maru anroputma Doppa-dankepcoHa MOCTPOECHUS MaKCUMAIbHOTO
MOTOKA B CETH.

IIpumepnvie npakmuueckue 3a0anus
1. [IpoBepurts siBisieTCs v rpad

5 6

BﬁHGPOBLIMH, HOHyBﬁHGpOBBIMPI, TraMUJIBTOHOBBIMU, ITOJIYTaMUJIIBTOHOBBIMHU.

2. MeTonoM BeTBEH W TpaHUI] PEIINTh 3a/a4y KOMMHBOSDKEpa Uil Tpada, 3aJaHHOTO
MaTpulieil BecoB. BBIUUCINTh raMHIIbTOHOBBI IIMKJIBI MUHUMAJIBHOTO M MAaKCUMAJIbHOT'O 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 o

3. HOCTpOI/ITB MaTpuny AOCTHXXKHUMOCTH U MAaTpully CHJIbBHBIX KOMIIOHCHT. OHpeHeJ'H/ITB
6a3y rpaga

2 6 9
5 !
4 e 11
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4. Ucnonb3ys anroput™ @opaa-bemimana, HaiiinTe Bce KpaTyailiye MapipyThl U3
BEPIIUHBI 1 70 K01 U3 OCTAIbHBIX BEPILUH.

CocraBuTtens (u): KaHJ. TEXH. HayK, AoueHT Pemernukosa E.B.

(pamunus, unuyuansl u dondrcHocms npenodasamens (etr))
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