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1 eap TUCHUTIHHBI.

B pesymbraTe OCBOEHHMS JaHHON JUCHUIUIMHBI y OOYYaromlerocsi JOJDKHBI OBITh

c(OopMHPOBAaHbI KOMIIETEHIIMA OCHOBHOM Mpo(eccCHOHAIBbHOM 00pa3oBaTeIbHON MPOrpaMMbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
CopneprkaHre KOMIETCHIMH KaK IUIAHUPYEMBIX Pe3yJIbTaTOB OOYYEHUS MO AMCIUILIHHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanue Buna
KOMIIETEHIINA
(ynusepcanvHas,
o0bwenpogeccuonanvras,
npogheccuonanvbHas)

HaumeHnoBanue kateropuu
(TpyTIIIBI) KOMIIETEHITHI

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

0bwenpogeccuonanvhast

Teoperuyeckue u
MPAaKTUYECKHUE OCHOBBI
npodeccnoHaTbHON
JEeSITETBHOCTH

OIIK-1 CriocoGeH mpuMeHsITh
(dbyHAaMeHTa bHbIC 3HAHUS , TOTyYCHHBIC B
o0acTH MaTeMaTHICCKUX U (HITH)
C€CTCCTBCHHBLIX HAYK, U UCIIOJIb30BATh UX B
po(heCcCUOHATIBHOMN IEATEIbHOCTH

1.2 UHAuKATOPHI 10CTHKEHUSI KOMIIETeHIUii
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIUH, (OpMUpyeMble AUCIUILITTHON

Ko u HazBaHWE KOMIIETEHIIUT

WNuaukaTops! JOCTIDKEHUS
komnerennuu no OITOIT

JIMCIIUTUTAHBL M IPAKTUKH,
hopmupyronre kommetennuto OIMOIT

OIIK-1 Criocoben npuMeHaTh
(hyHIaMeHTaTFHBIC 3HAHUS,
MOJTydeHHBIC B 00J1aCTH
MaTeMaTHYECKHUX U (FUTH)
€CTECTBEHHBIX HAYK, U
WCTIOJB30BaTh UX B
npoeccnoHaIbHON
JeSTeTLHOCTH

1.1 Ctporo noka3biBaer
MaTeMaTHYECKHE
YTBEPKJACHHUSI, OCHOBBIBASICh
Ha (paKTax v KOHIICTIIUSIX
TEopHii B 001aCcTH
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK, BBIJCIISS
TJIABHBIC CMBICIIOBBIC
ACTEKThI B OKA3aTENIbCTBAX;
1.2 Pemaer npakTHuueckue
3a/la4i Ha OCHOBE
(dbyHIaMEHTANBHBIX 3HAHUH B
o0jacTu MaTeMaTHYECKHUX U
€CTECTBCHHBIX HAyK

1.3 Pemaer
npodecCuoHABHBIC 3a/1a41 B
HCCIEA0BATEIBCKON U
TIPUKJIATHON JISATSITBHOCTH,
WCIIOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTEMaTHYECKUX TEOPHid

b1.0.10 MaTemaruueckuii ananus
Bb1.0.11 Anre6pa u reomeTpust
b1.0.13 Inckpernasi MaTeMaTUKA
b1.0.14 Teopus BeposTHOCTEH 1
MaTeMaTH4YeCcKasi CTATUCTHKA
b1.0.17 Juddepenunansusie
ypaBHEHHUS

b1.0.20 ®usuka

b1.0.25 Teopus urp u uccieaoBaHue
onepanuit

b2.0.02(Y) Hayuno-
ncclieoBarenbeKas paboTta
(moyueHne NepBUYHBIX HABBIKOB
HAYYHO-HCCIIEI0BATEIbCKON paboThl)
OT/I.01 BeipaBHuBatomuii Kypc
MaTeMaTHKH 1 WHPOPMATHKHI

1.3 3nanusi, yMenusi, HaBbIKu (3YB) nmo aucunniuHe
Tabmuua 3 — 3Hanus1, yMeHUs, HABBIKU, POPMUPYEMBIE TUCITUITITHHON

Kon u na3sBanue
KOMIIETEHIINHU

WNHIuKaTopsl JOCTHXKEHUS
KOMIIETECHIINH, 3aKPETIICHHbIE
3a QUCHUILINHOMN

3uanus1, yMeHus, HaBbIKH (3YB),
(hopMupyemMbIe AUCIUTUTHHOM

OIIK-2 Crocoben

1.1 Ctporo mokas3siBacT

3HATE:

3




Kon u Ha3BaHue
KOMIIETEHILINT

WNHnukaTopsl JOCTHXEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

3HaHus1, yMmeHUs, HaBbIKU (3YB),
(dhopMupyemMble AUCHUTLTHHOM

MIPUMEHSTH COBPEMEHHBIN
MaTeMaTU4YeCKHUH arrapar,
CBSI3aHHBIN C
MPOCKTUPOBAHUEM,
pa3paboTKOM, pearn3aruei
U OLICHKOH KauecTBa
POrpaMMHBIX IPOIYKTOB
U MPOTPaMMHBIX
KOMILIEKCOB B Pa3IUYHBIX
00J1acTSIX YETIOBEUSCKOM
JIeITEIIBHOCTH.

MaTeMaTHUECKHUE
YTBEP)KICHHUSI, OCHOBBIBASICh
Ha (aKTax U KOHLENIHUIX
Teopul B 00JIaCTH
MaTEeMaTHYECKHUX U
€CTECTBEHHBIX HAYK, BBIICIISSA
IJIABHBIE CMBICTIOBBIE aCTIEKThI
B JI0Ka3aTeNbCTBAX;

1.2 PemiaeT npakTuueckue
3aJa4d Ha OCHOBE
(dyHIaMeHTaIbHBIX 3HAHUH B
00J1acTH MaTeMaTHYECKHUX U
€CTECTBEHHBIX HAyK

1.3 Pemaet
npoeccuoHabHBIE 33/1a49H B
HCCIIEN0BATENBCKON U
MPUKIIAHON IESATEITHLHOCTH,
HCTIONb3YS OCHOBBI
COBpPEMEHHBIX
MAaTE€MaTHYECKUX TEOPUI

— OCHOBHEIC (baKTI)I, KOHICIIIUHU nu
HpI/IHIII/IHLI I[HCKpCTHOfI MAaTCMAaTUKHU.
YMeTh:

— TpaMOTHO MIOJIB30BAThCSI
JIUCKPETHON MaTEMAaTHUKU;

— CTpPOTO JI0Ka3bIBaTh MAaTEMaTUYECKUE
YTBEpXKJICHUS U3 00JacTh JAUCKPETHOU
MAaTEeMAaTHKH, BBIJICIISIS [JIaBHBIC
CMBICJIOBBIE aCIEKTHI B I0KA3aTEIbCTBAX;
Baapers:

SA3BIKOM

- HAaBBIKAMU PEILEHUS MPAKTUUECKUX 33424
B 00J1aCTH AMCKPETHOW MaTeMAaTHKH;

- HaBBIKaMU pPeIICHHS MPOECCHOHATBHBIX
3a/1a4, UCIOJIb3Ysl METOIbI TUCKPETHOM
MaTeMaTHKH

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI NPOMEKYTOYHOM aTTECTALMU.
Tab6muia 4 — O6beM U TPYA0EMKOCTh AUCITUTUTHHBI IO BUJAM YUEOHBIX 3aHITHI

OOmias Tpy10eMKOCTh M BHBI yueOHOH padOTHI IO TUCUUIUIMHE, TPOBOAUMBIE O0bEm HaCoB 110
hopmam oOyueHwms
B pa3HbIX opMax 000
1 O6mas TpyI0eMKOCTh UCITUTUIAHBL 360
2 KonTakTHas paboTta oOydaromuxcs ¢ npernojaBaTeneM (10 BUJAM YIeOHBIX 116
3aHATHI) (BCErO)
AynuropHas pabora (Bcero): 116
B TOM YHCJIE:
JIEKLIAU 50
MPAKTUYECKUE 3aHATHUS, CEMUHAPBI 66
3 CamocrosTenbHast paborta odyuatomuxcs (Bcero) 172
4 TIpomesxyTouHast aTTecTanusi 00yJaronerocs — 72
aKk3aMmeH (2 cemectp)
JK3aMeH (3cemectp)

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

3.1 Y4yeOHO-TeMaTH4YeCKHIl IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHoi popmbl oOyueHus

Ne i/

Paznensr u Tembr JUCITUTIIIMHBI
110 3aHATHAM

Oomas TpynoeMKocTs 3aHsATHIA (4ac.) DOPMBI TEKYIIET0
Tpynoém AYIUTODH. KOHTPOJIS ¥
KOCTb IIPOMEKYTOUHOU
(6cezo SaHATHA CPC aTTecTalliu
CIIEBaEMOCTH
wac,) | TEKL. TPAaKT. V!




06111&.1.;1 TpynoeMKoCTh 3aHATHH (4ac.) DOPMBI TEKYIIET0
E Paszgensl 1 TEMBI IUCLAILUIMHBL TPyROCM AynuTopH. KOHTpOIA M
KOCTh MPOMECIKYTOYHOU

g 0 3aHATHAM (sceco 3aHATUSA CPC aTTecTaluu

vac,) | TCKIL. MIPaKT. YCTIEBAEMOCTH
Cemectp 2

1. Teopust mHodCECTNE 72 16 16 40 WnpuBunyansH
oe 3aganue Nel

1 1.1 IloamuoxectBa. Oneparyu Haa 28 6 6 16 Tect Nel

MHOKECTBaMHU. MOIITHOCTh MHOXKECTB.

2 1.2. IIpsimoe npou3BeACHHE MHOKECTB. | 32 8 8 16 Tect Ne2

CootsercTBus. CBolcTBa

COOTBETCTBUH.

3 1.3. OyHKIHH. 12 2 2 8

2. Mamemamuueckas 102uxka 72 16 16 40 WunuBunyansx
5 2.1. Byness ¢byakuuu. | 24 6 6 12 oe 3aganue Ne2

Ipencrasnenue B HOPMAJIbHBIX Tect Ne3

(dhopmax.

6 2.2. MuHnM#3anus Oynesbix | 20 4 4 12
dyHKIHH.
7 2.3. llomHora cucrem OyneBbpix | 18 4 4 10

(hyHKIHIA.

8 2.4. Tlpunoxenus OyneBbix QyHkumii | 10 2 2 6

K TCOPUH PEJICHHO-KOHTAKTHBIX CXEM

[Ipunoxxenust OyneBbIX (GYHKIHHA K

TEOpUU CXeM H3 (YHKIIMOHAIBHBIX

3JICMEHTOB.

ITpomexxyTouHas aTTecTanus 36 9K3aMeH
HUTOI'O no cemectpy 2 180 32 32 80 36
Cemectp 3

1. Mamemamuueckas nocuxka 72 8 18 46 WHauBuayanbsx

oe 3amanue Nel
1 1.1. Anrebpa BBICKa3bIBaHUH. | 24 2 6 16 Tect Nel
Jlornueckue ciencTBusl.
2 1.2. AnreOpa npeauKaToB 28 4 8 16 WunuBumyansx
oe 3aanue Ne2
3 1.3. ®opmanbHBIE UCYUCICHUS 20 2 4 14 WNHnuBuyanbH
oe 3aganue No3

2. OcHosbl meopuu 2pagos 72 10 16 46 WHauBuayanbH
4 2.1. OcHoBHble moHsTUST Teopun | 20 2 4 14 oe 3amanue Ned

rpadoB. Onepauun ¢ rpadamu. Tect Ne2
5 2.2. Hukasl. Ilnanapaocts. Packpacka | 24 4 6 14

rpaga. JlepeBbs. OcrtoB Tpada.

CBSI3HOCT®D.

6 2.3. Anroputmbl pemenus 3azaud Ha | 30 4 6 20
rpagax.
[MpomexyTouHas aTTecTanus 36 9K3aMeH
MUTOI'O no cemectpy 3 180 18 34 92 36
\ Beero: | 360 | 50 66 172 72

3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabnuma 6 — ConeprkaHue TUCIUTUTHHBI




HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

Cemectp 2

CoOepotcanue n1eKyuoHHo20 Kypca

1 Teopus mHOMCECME [TogmuOXecTBa. Onieparuy HaL MHOKECTBaMH. MOIITHOCTh
MHOecTB. [Ipsmoe mpousBeneHre MHOKeCTB. COOTBETCTBUS.
CBoiicTBa cooTBeTCcTBU. Pensimonnbie 6a3pl faHHbIX. DyHKINH.

1.1 | [logmHOXKecTBa. Oneparn | MHOXecCTBa. DIeMeHT MHOKecTBa. [lomMHOKecTBa. PaBeHCTBO
HaJ MHO>KECTBaMHU. MHOeCTB. Bxirouenne MHoxecTB. Onepaiiv HajJ MHOKECTBaMHU.
MOoIHOCTE MHOXKECTB. Huarpammel Ditnepa. XapakTepuctuieckue npeaukarsl. OCHOBHbIE

9KBUBAJIEHTHOCTH. MOIIHOCTE MHOXXECTB. KOHEUHbIE MHOXKECTBA.
CueTHble MHOXeCTBAa. KOHTHHYaIbHBIE MHOKECTBA.
OKBHUBaJICHTHOCTh MHOXECTB.

1.2. | Ilpssmoe pousBeneHNE Koprex. I[Ipsmoe npousBenenre MHOKECTB. OTHOILIEHHE.
MHOKeCTB. COOTBETCTBHSI. CooterctBue. CriocoObI 3ajaHs COOTBETCTBHM. Onepaliuy Hal
CBolicTBa COOTBETCTBHIA. cooTBeTCTBUsIMH. CBOMCTBA cOOTBETCTBUM. Kitaccsl cOOTBETCTBUI.

1.3. | Oynknum. OYHKIIMOHATBHOCTH COOTBETCTBHNA. THIIBI (DYHKITHIA.

2. Mamemamuueckas no2uka Byneser ¢ynkumu. IlpeacraBneHne B HOPMalbHBIX (QopMax.
Munnmmsanus OyneBeix (QyHknuid. [lomHOTa cHcTeM OyneBBIX
¢ynkumii. [Ipunoxenus: OyneBbIX (QYHKIMHA K TEOPHH peJCHHO-
KOHTaKTHBIX CXEM M CXeM M3 (DYHKIIMOHAJIBHBIX 3JIEMEHTOB.

2.1. | bynessl ¢yskuuu. | OcHoBHBIE OyneBbl (pyHKIMU. Tabmuuel ucTUHHOCTH. OCHOBHBIE
[IpencraBnenue B | OKBUBAJIEHTHOCTH OyneBbx (pyHKImi. J[BoiictBeHHOCTD. [IprHIHAT
HOPMaJIbHBIX (OpMax. nBoiictBeHHOCTH. CylecTBEHHbIE TepeMeHHble. J{N3bIOHKTHBHBIC

W KOHBIOHKTUBHBbIE HOpMaibHble (Gopmbl. Teopembl IlleHHoHa.
CoBepIlIeHHbIE AW3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOPMAJIbHBIC
¢dopmel. [TomuHoM XKerankuHa.

2.2. | MuaMMH3anus OysieBbIX | MUHMMAalbHBIE JU3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOpPMAaJIbHBIC
(hyHKIHIA. ¢dopmel. EnuanuHble wHTEpBaNbl OyneBa Kyba. MakcuMaibHbBIE

eauHuYHble HMHTepBaibl. lIpocThle MMIUIMKaHThl. CoOKpalleHHas
JH®. Merox Kgaitha moctpoenus muHuMaibHbix JIH®. Kaptsr
Kapmno.

2.3. | [lonnota cuctem OyneBbix | OCHOBHBIE 3aMKHYThIE Kiacchl OyneBbix pyHkumit (knaccsl IlocTa).

(hyHKIHIA. [lomusie cuctemspl OyneBbix (yHKIME — ompeneneHue. Kpurtepuit
ITocTa 0 IIOJIHOTE CUCTEMBL.

2.4. | IlpunoxeHus OyneBbix | PeneitHo-koHTakTHas cxema. DyHKIUS TPOBOAMMOCTH. 3agada
(GyHKUUH K TEOpUU pelNeiHo- | cuHTe3a H  3a7ada  aHanum3a. Cxema W3 (YHKIMOHAJIBHBIX
KOHTaKTHBIX cxeM | anmeMeHToB. (DYHKIMOHAIFHOE W CTPYKTYPHOE OIpENEIeHHUS.
[Ipunoxenus OyneBbix | DyHKIMSA MPOBOAUMOCTH. 3a/1ada CHHTE3a U 3a/1a4a aHaIn3a.
(YHKIMI K TEOpHUH CXEM M3
(YHKIMOHANBHBIX
JJIEMEHTOB.

Cooeporcarniue npakmuieckux 3aHImul

1 Teopus mHOMCECE BrimmonHenue onepanuii Hax MHOKeCTBaMH. [loka3aTenbCTBO
paBeHCTBa MHOXECTB. OnrcaHne COOTBETCTBUI pa3IMIHBIMU
criocobamu. BeisiBiieHMEe CBOMCTB cOOTBETCTBUN. OmpenencHue
THUIIOB COOTBETCTBUII.

1.1 | Omeparuu Hay | Onepanuu HaJl MHOKECTBAMHU:

MHOX€ECTBaMHU. - HETIOCPEACTBEHHOE BBINOJIHEHNUE;
- n300pakeHne Ha AuarpaMMax Jnepa;
- IOCTPOEHUE XapaKTePUCTUUECKUX IPEIUKATOB.

1.2 | PaBeHCTBO MHOXECTB. Jloka3aTesbCTBO  paBEHCTBA MHOXECTB METOJOM  B3aUMHOIO
BKIIIOUEHHUS, Ha  JuarpaMmax  OJiijepa, ¢  IOMOIIBIO

XAPAKTCPUCTUICCKUX NPCANKATOB.




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMbI AUCLUIIIMHBI

1.3 | OKBUBAJICHTHbIE Hcnonp3oBaHue 3aKOHOB TEOPUH MHOKECTB Ul SKBHBaJICHTHBIX

peoOpazoBaHust GopMyJI. npeoOpazoBanuii popmyi.
1.4 | CooTBercTBHS, croco0s! | Ommcanue COOTBETCTBUI MaTPUYHO, TPa(UIECKIL.
3aJaHds W oOlepauuu Haj | BelmonHeHume omepanmid  Hal  COOTBETCTBUSIMH, 3aJaHHBIMU
HUMH NEPEYHCICHUEM, MATPUYHO, IPapUECKH.

1.5 | Onepanun Hax | BeimonHeHne omepanmmii  HaX  COOTBETCTBHSIMH, 3aJaHHBIMU
COOTBETCTBUSMHU MePEYHCICHUEM, MATPUYHO, TPaPUUECKH.

1.6 | CBolicTBa COOTBETCTBHUH. OrmpezaerieHne CBOMCTB COOTBETCTBHM aHATUTHICCKH U C TTOMOIIBIO
MAaTpHIL

1.7 | Kitacchl COOTBETCTBUI. BeisiBieHre  COOTBETCTBUHA  SKBHUBAJIEHTHOCTH M TOPSKA.
Boinenenne KmaccoB  OKBUBAJCHTHOCTH, BblsiBneHue crporo,
HECTPOTOr0, MOJIHOTO U YACTUYHOTO MOPSIIKOB.

1.8 | Oyskimy. Omnpe/eneHre CBOWCTBA PYHKIIMOHAILHOCTH Y COOTBETCTBHIA.
Haxoxnenue obmactu onpenenenns, 00J1acTi 3HaYSHHI, 00paTHBIX
¢bynkuuii. OnpeneneHue TUIOB QYHKIHA.

2 Mamemamuueckas noeuxa [Moctpoenne  Tabmuiy  UCTUHHOCTH  OyJeBBIX  (QYHKIHH.
OkBuBaJeHTHBIE MpeoOpazoBanus Qopmyn. IlpencraBienue B
HOpPMaNbHBIX  ¢opMax. MuHUMHU3aNUS OyNneBbIX  (YHKIHU.
BrisiBneHre NOMHBIX cucTeM OyneBbix GyHKImA. CHHTE3 U aHAIU3
pENCHO-KOHTAKTHBIX CXeM M CXeM W3  (PYHKIHOHAJIbHBIX
3JIEMEHTOB.

2.1 | byneBwsr ¢pynkuun. Tabmunp! | [TocTpoeHue TabnuI HICTUHHOCTH OYJIEBBIX (OPMYIL.

HUCTHHHOCTH. Jloka3aTensCTBO ~ OKBUBAJIEHTHOCTH  (OPMYNT C  MOMOIIBIO
OKBHBaJICHTHbIE 9KBUBAJICHTHBIX PE0OPa30BaHUM.
npeoOpa3oBaHMsL.
2.2. | JIBOMCTBEHHOCTb. IMocTtpoeHne JBOWCTBEHHBIX (YHKIMH 10 OMpENeNeHHI0 U C
CymecTBeHHbIE UCTIOJIb30BaHUEM TIPUHIINTIA JBOHCTBEHHOCTH.
NepEeMEHHBIE. Onpexnenenne CYIIECTBEHHBIX MEPEMEHHBIX ¢byHKLINH.
Hckmouenne u 1o06aBneHrne QUKTUBHBIX EPEMEHHBIX.
2.3. | HopmanbHble ¢dopmsl | [TocTtpoeHre IU3BIOHKTUBHBIX M KOHBIOHKTUBHBIX HOPMAIIbHBIX
MIpeICTaBICHUS OyJeBbIX | opMm.
(hyHKIHA.
2.4. | CoBepuieHHble HOpManbHbIe | [locTpoeHHE COBEpUICHHBIX HOPMalbHBIX (GOpM TO TabyuUIe
(hopMBI. WCTHHHOCTH W 9KBHBAJCHTHBIMH ITPe0Opa3oBaHHUSIMHU.
2.5 | MuaumMuzanms OyneBbix | [TocTpoeHre MUHHMANBHBIX JU3BIOHKTHBHBIX HOPMAaIBHBIX (OPM
(dyHKIHH. metoqoM KBaitHa u o kapram KapHo.
2.6. | 3aMkHyTBIe Kinacchl OyneBblx | OmpeneneHne MOHOTOHHOCTH (yHKuui. IlocTpoeHune monmHOMa
(hyHKIHIA. XKerankuna. OnpenencHue JTUHEHHOCTH (YHKIUA  Pa3HBIMH
croco0amu.
2.7. | llonnota cuctem OyneBbix | OmpeneneHue MOJNHBIX CHCTEM OyNeBBIX (YHKUMI MO KPUTEPHIO
(GyHKIHIA. Ilocra.
2.8. | lIpunoxenus OyneBbix | CHHTE3 M aHAJIU3 CXEM.

($yHKUIMI K TeOpHuu pesedHo-
KOHTAKTHBIX CXEM H CXEM U3

(hyHKITMOHATBHBIX
JJIEMEHTOB.
[IpomesxyTouHast aTTeCTanus - IK3AMEH
Cemectp 3
CoOepotcanue neKyuoHHo20 Kypca
1. Mamemamuueckas nocuxa | Anredbpa  BbicKaspiBaHWM.  Jlormueckue  CIEACTBUS M HX
JIOKa3aTeNbCTBRO. Anrebpa  MpeIuKaToB. JlokazaTensCTBO
TaBTOJIOTHH B anreOpe mpeaukaTos. GopMallbHbIC UCUNCIICHUS.
1.1. | Anrebpa BBICKa3bIBaHWN. | BrickaspiBanme. Onepanny Haj BhICKa3biBaHUAMA. DopMannzanmsi.

Jlorngeckue ciaencTBHA.

Wuteprnperanusa. Jlorudeckoe cienoBanue (Gopmyn.  Meromabl
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HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMbI AUCLUIIIMHBI
JloKa3zaTenbcTB: MeTon KBaiiHa, MeTOA  peayKUuH, METOJ
PE30JIFOIUH.

1.2. | AnreOpa mpeauKaToB IIpeaukatel. MecTHOCTh mpeaukaTa. MHOXECTBO HCTUHHOCTH.
KBaHTOpHBIE M JOTHYECKHE Ollepanuu. TaBTONOIMHM JIOTMKH
MIPEIUKATOB.

1.3. | @opMaNbHbIE HCUUCIICHUS Buger Tteopwmii. Iloctpoenne QopmanbHoii Teopun. Teopema.
Wcuucnenue Beicka3biBaHU. TeopHsi €CTECTBEHHOI'O BEIBOJA.

2. OcHosbl meopuu epaghos OCHOBHBIE TIOHATHS W ONpeneiacHus Teopun Tpados. 3amanue

rpagoB. Onepanun Haja rpadaMu. AITOPUTMBL Ha rpadax.

2.1. | OcuoBHbie moOHATHS Teopun | OcHOBHBIE MOHATHA Teopuu Tpados. Crmocodbl 3amaHus rpados.
rpados. Omnepariu ¢ | Omeparun  Hax rpadamu. Tumer rtpadoB. Oprpadsr m  ux
rpadamu. ocobenHocTH. PaccTosinus B rpadax.

2.2. | Huxnsl. [TmanapHoCTh. | DWnepoBHl W TaMIILTOHOBBI Tpadbl. [lmanaprHocts. Kpurepuit
Packpacka rpada. JlepeBns. | mmaHapHoctu. Packpacka rpada. Xpomarndeckoe gucio. I'umoresa
OctoB rpada. CBA3HOCTB. 0 YeThIpeX Kpackax. 3alaya ONTHUMAJILHOTO pacnucanus. JepeBbs.

OctoB rtpada. OOxom B WIMPHHY W B TIyOHHY. AJTOPUTMBI
MOCTPOEHHUSI OCTOBA HAUMEHBIIIET0 Beca JUIsl peOepHO-B3BELICHHOTO
rpada.

2.3. | AnropuTMbl peleHus 3afad | Metoa BeTBeW W TpaHUIl JUIs pelIeHUs 3aJadd KOMMHBOSKEDA.

Ha rpadax.

Anroputm  ®oppa-bennmana moucka  KpaTyaiiiero

Anroputm @opaa-PankepcoHa MOUCKAa MAKCUMAJIBHOTO MOTOKA B

Iy TH.

CCTH.

Colepotcanue npaxmuiecKux 3aHAmul

1. Mamemamuueckas 1o2uka | BeinonHeHue onepauuid Haj BbICKa3blBaHUAMH. Dopmanuzauus U
WHTEpIpeTays B ainredpe BHICKa3bIBaHUN U B anreOpe MpeuKaToB.
IIpoBepka JIOTMYECKUX CIEACTBUM Pa3IMYHBIMU METOAAMH.

1.1 | Onepanuu Haj | BeimonHeHne omepanmii Hajx BbICKasplBaHMAMU. DopManusarys
BBICKa3bIBaHUAMMU. BbICKa3bIBaHHU. MHTEppeTaus Gpopmyn anreOpsl BHICKA3bIBAHUH.

1.2. | Jlorngeckoe caenctue. | IIpoBepka JOrMYecKux CIEACTBUH MO ONpeleNieHuto. MertomgaMu
Hocsuikn. 3akmoueHus. | Kpaitna u peaykuun. [TocTpoenue 06paTHBIX, TPOTUBOMONOKHBIX U
Bust TCOPEM. | 6GpaTHBIX IPOTHBOMOJIOKHBIM TEOPEM.

[IpeoOpa3oBaHue TEOPEM.

1.3 | Jloka3arenbcTBO jJorudeckux | [IpumeHeHne MeTona pe3oaronuil Ui JOKa3aTeIbCTBA JOTMUECKUX

CIEACTBUM B anredpe | cnencTBuid.
BBICKA3bIBAaHHM.

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

1.5 | Jlornueckoe crenoBaHne B | MeToabl  JOKa3aTeNbCTBA  MPEAMKATHBIX  KJay3:  METOJ
anreope NPEJIMKATOB. | KOHKPETU3AINH, TIO ONPEEICHUIO KBAHTOPOB.
MeTtoas! BBIBOJIA
MIPEIMKATHBIX KIAy3.

1.6 | IIpeoGpa3oBanue [IpuBenenue mpeauKaTHBIX KJIay3 B NPEABAPEHHYIO HOPMAJIHHYIO
NPeINKATHBIX Kiay3. MeTol | gopMy, NpHBENEHHYIO HOpPMalbHYK (OPMY, B CKOJEMOBCKYIO
pesooLit. CTaHIapTHYIO Gopmy.

Mertoj pe3oaronunii A1 10Ka3aTeabCTBa NPEeIUKATHRIX KiIay3.

1.7. | Ucuucnenue BbICKa3plBaHMM. | Jloka3aTeNnbCcTBO ~ JIOTMYECKHX ~ CIEACTBUH B HMCUHCIICHUH
Teopust CCTCCTBCHHOIO | BpICKA3bIBAaHUM (aKCHOMAaTHYeCKUM MeTojaoM). JlokasarembcTBO
BBIBO/I. JIOTMYECKUX CIICCTBHI B TEOPUH €CTECTBEHHOTO BBIBOJIA.

2. OcHogbl meopuu epagos 3aganue rpadoB pa3THYHBIMU criocobamu. BrimonHenune oneparmii

Hay Tpadamu. IIpuMeHeHWe  aNTOPUTMOB AL PELICHUS
MPaKTUYECKUX 3a7a4 C UCTIOJIb30BaHNEM Ipa)OBBIX MOAETICH.
2.1. | CnocoOsl 3aganus rpagos. IlocTpoeHne MaTpunbl CMEXHOCTH, MaTpUIBl HHIHWIEHTHOCTH,
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No Haumenoanue pazaena,
n/n TEMBI JUCIIATUIHHEI

ConepxaHue 3aHATHS

CTPYKTYphl CMEXHOCTH, CIHCKa pebep mas 3agaHus rpada u
oprpada.

2.2. | Onepannu Hax rpadamu.

Brimoraenue omeparuii Hax rpadamu.

2.3. | Paccrosnue B rpadax. | [Toctpoenue MaTpULbI paccTOSIHUM. Onpenenenue
HepeBbsa. OctoB. OO0XO0nbI | OKCIIEHTpPHUCHUTETa BepmMH Tpada, pamuyca, auaMeTrpa, IMEeHTpa
rpados. rpada.

O06xo0x BepmnH rpada METOJaMH B TITyOWHY H B IIHPUHY.
ITocTpoeHue ocToBa HaUMEHbUIETO Beca Mo anropurMaMm Kpackana
u IIpuma.

2.4 | Hwuxuer B rpadax. IlocTpoeHue osiinepoBa 1ukiaa 1o anroputMy @unépu u
raMujibTOHOBA IIMKJIAa HAWMEHBLIErO0 BECa METOJOM BETBEH U
TpaHull.

2.5 | Anroputmsl pemenus | Anroputm  @oppa-bemniMana ans TOMCKa  MHUHMMAaIbHOTA
KJIACCUUECKHUX  3aj]ad MapuipyTa B rpade.
rpagax. Packpacka BepmmH Tpada. ANTOPHTM  IOCIEIOBATEIBHOTO

pacKpalIuBaHus.

2.6 | CereBnle MOJEIH Anropum @opna-dankepcoHa Mmoucka MaKCHUMajJIbHOIO IOTOKa B
AITOPUTMBI pemeHus | ceru.

KJIaCCHYCCKHX 3aJa4.

HpOMe)KYTO‘IHaH aTTeCTalA - OK3AMEH

4 Tlopsinok OlEeHMBAHUSI YCNEBAEMOCTH H

cpopMHUPOBAHHOCTH

KOMIIETEHIMH 00y4YarIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTaIllUM.
Z[J'ISI MOJ0XKHUTEIbHOM OIICHKHU II0 pe3yJibTaTaM OCBOCHUA IUCHUIIJIMHBI o6yqaromeMy051
HCO6XO,I[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BUbI yqe6H0171 pa6OTLI. OI_ICHKa PE3YyIbTATOB

paboTsl oOyuatomerocst B 6amiax (Mo Bugam) mpuBeaeHa B Tadbmuie 7.

Tabmuma 7 - bannpHO-pedTHHrOBass OIEHKAa pe3ylbTaTOB Y4eOHOH  paboThI

oOyuaromuxcs mo Bugam (bPC)
Yuebnas pabota |Cymma  |Bumsl u pe3ynbTaThbl OrneHka B aTTecTaluu Bbannst
(BUIBI) OamnoB  |y4eOHOI paboThI
Cemectp 2
Tekymias yueOnas (60 JIeKLMOHHBIE 3aHATUS 0,25 6ay1a mocelieHue 1 JIEKIIMOHHOTO 4-8
paborta B cemectpe (KOHCTIEKT) 3aHATHS
(ITocemienue (32 3ansThii)
3aHATHH 110 NnnuBuayanbHble 3a 01HO MHAUBHUAYAJIbHOE 3a/1aHHe OT S
PacHUCaHUIO U 3aaHus (OTIET O J0: 15-30
BBITIOJTHEHHE BBITIOJTHEHUH 5 6aas0B (BoimosHEHO 51 - 65% 3ananmii)
3a/1aHUI) WHIVUBUIYATHHOTO 7 6ansa (BeITIOTHEHO 66 - 85% 3amanuii)

3aaHus) 10 6ans0B (BemonHEHO 86 - 100% 3amanuii)

(2 pabotsr)

Tectsl (3 Tecta)

TectNel, TectNe3 4 payuta (MOPOrOBOE 3HAYCHUE) 12 -22

7 6am10B (MaKCUMaJIbHOE 3HAYCHUE)
TectNe2 4 panna (moporoBoe 3Ha4YEHHE)
8 0a10B (MakcUMaIbHOE 3HAYECHHE)

HToro mo Tekyiueii padore B cemecTpe 2 31-60
IIpomexyrounas |40 Teopernueckuii Bonpoc 1 |4 6anma (moporoBoe 3HaUCHHE) 4-9
arrecTauus 9 6a/uT0B (MaKCUMAaJIbHOC 3HAYCHUE)
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(’Kx3amMeH) Teoperudeckunii Bonpoc 2 (4 6ajJia (moporoBoe 3HaYCHNE) 4-10
10 6aa10B (MaKCHMaIbHOC 3HAYCHHE)
Pemrenue 3amaun 1. 4 paJu1a (TOPOrOBOE 3HAYCHUE) 4-7
7 6a10B (MaKCUMaJIbHOE 3HAYCHUE)
Pemenne 3agaun 2. 4 panoB (IOPOroBoE 3HAUCHUE) 4-7
7 6a10B (MaKCUMaJIbHOE 3HAYCHUE)
Pemenue 3agauu 3 4 panna (moporoBoe 3HaYEHHE) 4-7
7 6a0B (MakcuMaabHOE 3HAUCHIE)
HTOoro mo mpoMeKyTo4HOH aTTEeCTAIMU B ceMecTpe 2 (3K3aMeHY) 20-4006.

CyMMapHast oleHKa [0 AUCHMILINHE B ceMecTpe 2:
51-1006.

CymMa 0ayuroB TeKyIei 1 mpoMeKyTOYHON aTTeCcTallui

8 -
obyyvatoutuxcs o sujaam (bPC)

Tabnuna BannpHO-pedTHHrOBass OLEHKA pE3y/lbTaTOB Yy4eOHOW paboThI

VYuebHas padbora |Cymma  |Bumbl u pe3ynbTaThl OreHka B aTTecTaluu Bbanst
(BuBI) OamnoB  |y4eOHOI paboThI
Cemectp 3
Texymas yueOHas |60 WunuBuayansHsie 5 6annoB (BemoHEHO 51 - 65% 3amanmii)
pabota B cemecTpe 3agaHus (OTIET O 7 6ajuta (BBIIOTHEHO 66 - 85% 3amaHmif) 20-40
(ITocemenue BBITTOJITHEHU T 10 6antoB (BeImomHEHO 86 - 100% 3amaHmMin)
3aHATHH 110 WHJIMBHIYaJIHOTO
PacIMCaHUIO U 3a/1aHus)
BBITIOJTHEHHE (4 pabotsr)
3aTaHMi) Tecr (2 Tecta) 5 6aJuta (MoporoBoe 3HAYCHHUE) 10- 20
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
HTroro mo Texymieii padore B cemecTpe 3 31-60
IIpomexyrounast |40 Teoperudeckuii Bonpoc 1 (4 6asia (moporoBoe 3Ha4CHUE) 4-9
aTTecTanus 9 0a/s10B (MaKCHUMaJIbHOE 3HAYCHNE)
(’x3ameH) Teoperudeckuii Bonpoc 2 (4 6ajJia (moporoBoe 3Ha4eHNE) 4-9
9 6amoB (MakcMaabHOE 3HAYCHMUE)
Teoperudeckuii Bompoc 3 |4 6ana (IoporoBoe 3HaAUYCHHE) 4-9
9 6amoB (MakcHMaabHOE 3HAYCHME)
Pemrenue 3amaum 1. 4 6aJuToB (ITOPOTOBOC 3HAYCHUE) 4-7
7 6aJ10B (MaKCHUMaJIbHOE 3HAYCHNUE)
Pemenue 3anaqun 2 4 6anua (MoporoBoe 3HaAUYCHUE) 4-6
6 6a/10B (MakCUMaJIbHOE 3HAYCHUE)
HToro no npomMexyTouHoii arrecraunu B ceMectpe 3 (3K3aMeHy) 20-406.

CymMapHasi OlleHKa 10 THCHHILUTAHE B ceMecTpe 3:

51-100 6.

CyMMa 0aJuIoB TEKyIEH U MPOMEXYTOUHON aTTeCTalluH

B HpOMe)KYTO‘-IHOﬁ aTTeCTallui OLICHKAa BBICTABIACTCA B BCAOMOCTHL B 100-6annpHOM

1IKajge ¥ B OyKBeHHOM 3KBUBasieHTe (Tabnuma 9)
Ta6muma 9 — Coornecenne 100-0annpHON MIKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLEHKH

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpaHHvIX . -
bannos JIUCHUIUIMHBI U Oyenxa byxeennuiti sxeusanenm byxeennviti
KOMIIETCHIIU N 9IKBUBANEHM
86 - 100 ITpoaBuHyTHIN 5 OTIIMYHO
66 - 85 [ToBbIIIEHHBII 4 XOpouIo 3auTeHo
51 - 65 IToporossiit 3 YIOBJIETBOPUTEIIHHO
0-50 IepBoiit 2 HEYJIOBJIETBOPUTEIILHO He 3aureno

S  MarepuajabHO-TEXHHYECKOE,
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METOAHUYIECCKOC odecreueHue AUCHHUIIJINHBI.
5.1 YueOnasi iuTeparypa
OcHoBHasi yueOHasi JIuTEpaTypa

1. KysuenoB O.I1. JluckperHas mareMaTuKa JUisl MHXKEHepa [DIeKTpOHHBIA pecypc] /
O.I1. Ky3HernoB - DIeKTpoH. TEKCTOBBIC AaH. - 6-¢ u3., crep. - Cankr-IletepOypr - Jlans, 2009.
—400 c. Pexxum poctyna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpetHas mMaTemMaTuka [DIEKTpOHHBIA pecypc] : B 2 4. : ydeOHOe mocobdue s
cryaentoB By30B. Y. 1 / E. B. Pemernuxosa ; KemepoBckuii roc. yH-T, HoBOKy3HEeKuili MH-T
(¢pun.). - Hosokysnenk : HOU KemI'Y, 2018 - 160 c. - bubmuorp.: c. 146-147. — Pexum
nocryna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JomosiHuTeIbHAS YUeOHAsl JIUTEpaTypa

Penpkun, H.I1. [luckpernas matemaTuka [ DaeKTpoHHBIH pecypc]: yuebnuk / H.IT. Peapkun —
DJEeKTpOH. TEKCTOBbIE naH. - MockBa: @usmariut, 2009. — 264 c¢. — I'pud «PexomeHI0BaHO
YMO 1o KiaccMuecKoMy VYHHBEPCUTETCKOMY OOpa3oBaHHIO B KadecTBe Y4eOHUKA JUIs
CTYZICHTOB BBICIINX Y4eOHBIX 3aBEJCHUHN, 00yJaromuxcs 1o HamnpasieHusM moarorosku 010100
«Marematukay, 010200 «Marematuka. Ilpuknagnas wmaremaruka», 011000 «MexaHuka.
[Mpuknagnas matematrka». — Pexxum nocryna: http://e.lanbook.com/view/book/2293/

Kymukos B.B. Jluckpernas maremaruka [DIeKTpoHHBIA pecypc]: yueOH. mocobue / B.B.
KynukoB. - OnexkTpoH. TekctoBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum poctyna:
http://znanium.com/bookread.php?book=126799

[eBenes, FO.I1. JluckperHas maTemaTtuka [DIeKTpOHHBIN pecypc]: yuebH. mocodue / FO.IL.
[leBeneB. - DnekTpoH. TekcToBble AaH. — Cankt-IletepOypr : «Jlanby», 2008. - 592 c.- Pexxum
noctyna: http://e.lanbook.com/view/book/437/

5.2 MarepuajJibHO-TeXHHUYECKOe M  MPOrpaMMHoe olecrneyeHue
AUCHUIITTUHBI.
Y4eOHble 3aHATHSI 10 IUCHUIUIMHE TPoBOJATCs B yueOHbIX ayautopusx KI'TIN KemI'V:

712 YueOHas ayauropus (MyJIbTUMEIUIHAS) U TPOBEICHUS: 654079, KemepoBckas
- 3aHSTHH JIEKIIMOHHOTO THIIA; obnactp, r. HoBoky3HelK,
- TPYIIIOBBIX ¥ WHIUBH/YAIbHBIX KOHCYJIbTALINI; np-kT Merautypros, a. 19

- TEKYILETr0 KOHTPOJISl M TIPOMEKYTOYHOW aTTeCTalnH.
Creranu3upoBanHas (yueOHas) MeOesb: Tocka MesioBasi, Kadeapa, CTOJbI, CTYJIbsI.
O6opynoBaHue Il MPE3SHTAIIMN Y4eOHOTO MaTepHaia: CTallHOHAPHOE -KOMIIBIOTED,
9KpaH, IPOEKTOP, aAKyCTUUECKAsI CHCTEMA.

Hcnonp3yemoe nporpammuoe obecriedenue: MS Windows (Microsoft Imagine
Premium 3 year no cyosmnenznonnomy jorosopy Ne 1212/KMP ot 12.12.2018 1. o
12.12.2021 r.), LibreOffice (cBoboano pacnpocrpansemoe [10), FoxitReader
(cBoOOaHO pacnpoctpansemoe [10), Firefox 14 (cBo6oano pacnpoctpansemoe [10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pactipoctpansemoe [10).
WuTepHer ¢ obecnieuennemM gocrymna B OM1OC.

615 Yuebnas ayauropus (MyJIbTUMEIUIHAS) IJIST IPOBECHIS: 654079, KemepoBckas
- 3aHATHUH JCKIIMOHHOI'O THIIA, obnactsb, r. HOBOKy3HelIK,
- TEKYIIETO0 KOHTPOJIS M IPOMEKYTOYHOMN aTTECTAIIUH. np-kT Merautypros, a. 19

Crienmanu3upoBanHas (yaeOHas) Mmeberb: Tocka MesloBasi, kKadenpa, CTOIbI, CTYIIbSI.
O6opynoBaHue IS MPE3SHTAIMK YIeOHOTO MaTepralia: CTAlIHOHAPHOE - KOMITBIOTED,
9KpaH, MPOEKTOP, AKyCTHUIECKast CUCTeMa (KOJIOHKH).

Hcnons3yemoe nporpamMmmuoe obecnieuenne: Ubuntu Linux(cBoboxHO
pacupoctpansiemoe [10), LibreOffice (cBoboano pacnpoctpansiemoe [10),
Sunexc.Bpaysep (oTeuecTBeHHOE CBOOOHO pacnpoctpansemoe 110).
Wutepner ¢ obecnieuenneM nocryna B OMOC.

508 KommbroTepHslii Kiacc. 654079, KemepoBsckast
VYuebHnast aynuropus (MyJIbTUMEIUIHHAS) JUIS TPOBEACHHS: oOnacts, r. HoBoky3Helk,
- IPYIIIOBBIX U MHAWBULYyaIbHBIX KOHCYJIbTAIINH; np-kT Merautypros, a. 19

- TEKYILETr0 KOHTPOJISl ¥ TIPOMEKYTOYHOW aTTeCTalNH.
Crienimanu3upoBanHas (yaeOHas) Mebenb: J1ocka MeoBas, kadeapa, CTOJbI, CTYIbSL.
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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/

O06opynoBaHue IS IPE3EHTALMH YIeOHOro MaTepuaa: CTallMOHapHOE - KOMITBIOTED
IIpenoaaBaTes, IPOEKTOp, IKPaH.

OO6opynoBaHHUe: CTAMOHAPHOE — KOMIIBIOTEPHI i1 oOydaromuxcs (18 mir.).
Hcnons3yemoe mporpammuoe obecrieaenne: MS Windows (Microsoft Imagine
Premium 3 year o cy6mmnen3znonaoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBoboxno pacmupoctpansemoe [10), FoxitReader
(cBobomnO pacmpoctpansemoe [10), Firefox 14 (cBo6omHO pacnpoctpansemoe I10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacmpocTtpansemoe 110).
WutepneT ¢ obecnieuenneM nocryna B OMOC.

604 YueOHast ayuTOpust ISl IPOBEICHMUS:
- 3aHATUH JEKIMOHHOTO THIIA;
- 3aHSTUI CEMHHAPCKOTo (PaKTHYECKOT0) TUIIA;
- TPYIIIOBBIX ¥ HHIUBH/YaIbHBIX KOHCYJbTALNI;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTally.
CrenmamisupoBaHHas (yaeOHas1) MeOelb: TOCKa MEJIOBas, CTOJBI, CTYIIbS.
O6opynoBaHue A7 IPE3SHTAINH y4eOHOTO MaTepHaia: IIEPeHOCHOE - HOYTOYK, 3KpaH,
MPOEKTOP.

Hcnonp3yemoe mporpammuoe obecriedeHne: MS Windows (Microsoft Imagine
Premium 3 year mo cyonunieH3nonHOMY noroopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBoboxmuo pacmpoctpanrsemoe [10), FoxitReader
(cBoboanO pacnpoctpansemoe [10), Firefox 14 (cBobomHo pacnpoctpansemoe [10),
Sunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pactpoctpansemoe [10).
HuTtepHeT ¢ obecneuenneM goctyna B OM1OC.

654079, KemepoBsckas
obnacts, r. HoBoky3HelK,
np-kT Meramnaypros, 1. 19

607 YueOHast aynuTOpUst ISl IPOBEICHHUS:
- 3aHTUH JEKIMOHHOTO THIIA;
- 3aHATHH CEMHHAPCKOTo (MIPaKTUYECKOI0) TUIA;
- TPYIIIOBBIX ¥ HHIUBH/YaIbHBIX KOHCYJIbTALNI;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTalluu.
CneumanusupoBaHHas (yueOHas) MeOelb: TOCKa MEJIOBasI, CTOJbI, CTYJIbsL.
O6opyznoBaHue IS IPE3EHTALNH yIeOHOTO MaTepuaa: MepeHOCHOE - HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnonp3yemoe mporpammuoe obecriedeHne: MS Windows (Microsoft Imagine
Premium 3 year no cyoauuen3unonnomy goropopy Ne 1212/KMP ot 12.12.2018 r. no
12.12.2021 r.), LibreOffice (cBoboano pacmpoctpansemoe I10), FoxitReader
(cBoboanO pacnpoctpansiemoe [10), Firefox 14 (cBobomHO pacnpoctpansemoe I10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacnpocTpansemoe I10).
WuTtepret ¢ obecneuenneM poctyna B SMOC.

654079, KemepoBckas
obnacts, r. HoBoky3Helk,
np-kT Metamnypros, a. 19

617 YuebHasg aynuTopus A IPOBEACHUS:
- 3aHATUHN JICKIIMOHHOTI'O THUIIA,
- 3aHATUH CEMHHAPCKOTO (PaKTHIECKOTO) THUIIA;
- TPYIIIOBBIX ¥ HHIMBH/YaJIbHBIX KOHCYIbTaLNi;

- TEKYILETO KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CrnenmansupoBaHHas (yaeOHas) MeOelhb: Tocka MelloBasi, Kadeapa, CTOIBI, CTYIIb.
O6opyznoBaHue IS IPe3eHTALNH yIeOHOTr0 MaTepuaa: epeHOCHOe - HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6muiien3nonHoMy goroopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 1.), LibreOffice (cBo6oaHO pacnpoctpansemoe [10), FoxitReader
(cBobOomHO pacnpoctpansiemoe [10), Firefox 14 (cBoboano pacmpocrpansemoe [10),
SAunexc.bpaysep (oTeuecTBeHHOE cBOOOAHO pacmpocTtpansemoe 110).
WuTepner ¢ obecnieuennem gocrymna B OM1OC.

654079, KemepoBckas
obmacts, . HoBOKy3HeIIK,
np-kT Metamnypros, a. 19

715 YuebHast ayauTopus JIs TPOBEICHUS:
- 3aHATHUH JEKIIMOHHOTO THIIA!
- 3aHATHH CEMHHAPCKOTO (MIPAKTHYCCKOT0) TUIIA;
- TPYIIIOBBIX U MHIUBHUIYaTbHBIX KOHCYJIbTAIIHA;

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CneumnanusupoBaHHas (yueOHas1) MeOelb: JocKa MeJloBasi, Kadeapa, CTOJIbI, CTYJIbSI.
O6opymoBaHHe ISl MPE3CHTAIIMH YIeOHOTO MaTepraa: MepeHOCHOe - HOYTOYK, JKpaH,
MPOEKTOP.

Hcnonb3yemoe nporpammuoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year no cyb6nunensnonnomy norosopy Ne 1212/KMP ot 12.12.2018 1. 1o
12.12.2021 1.), LibreOffice (cBo6oaH0 pacnpoctpansemoe [10), FoxitReader
(cBobomHO pacnpoctpansiemoe [10), Firefox 14 (cBo6oauo pacnpoctpansemoe [10),
Sunexc.Bpaysep (oTeuecTBeHHOE CBOOOHO pacnpoctpansemoe 110).
Wutepner ¢ obecnieuenneM nocryna B OMOC.

654079, KemepoBckas
obnacts, r. HoBoky3Helk,
np-kT Merannypros, 1. 19
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717 Y4eOHast ayuTOpHst 1J1sl TPOBEICHUS:
- 3aHATUH JEKIMOHHOTO THIIA;
- 3aHATHI CEMUHAPCKOTO (ITPAKTUIECKOT0) THIIA;
- TPYIIIOBBIX ¥ HHAWBUYaIbHBIX KOHCYIbTALNI;

- TEKYLIEro KOHTPOJIS M IPOMEXXYTOYHOM aTTeCTalliH.
Criermmanu3upoBanHas (yaeOHast) MeOelTb: TOCKa MEJIOBasi, CTOJBI, CTYJIbsL.
O6opynoBaHue A7 IPE3CHTAINH y9eOHOTO MaTepHaia: IIEPeHOCHOE - HOYTOYK, 3KpaH,
HPOCKTOP.

Hcnonp3yemoe mporpammuoe obecnedenue: MS Windows (Microsoft Imagine
Premium 3 year no cyonunensnonnomy norosopy Ne 1212/KMP ot 12.12.2018 1. o
12.12.2021 r.), LibreOffice (cBobomHo pacmpoctpansemoe [10), FoxitReader
(cBoOoaHO pacnpoctpansemoe [10), Firefox 14 (cBoGoano pacnpoctpansemoe [10),
Sunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pactpoctpansemoe 110).
WuTepHer ¢ obecnieuennem nocrymna B D11OC.

654079, Kemeporckas
00macth, . HoBoKy3HeIIK,
np-kT Metamtypros, a. 19

404 YgeOHast ayquTopus AJIs IPOBEACHUS:
- 3aHATHH CEMIHAPCKOTO (IPAKTHIESCKOTO) TUIIA;
- TPYIIOBBIX ¥ MHAWBHYaJIbHBIX KOHCYJIbTaLUI;

- TEKYLIEr0 KOHTPOJIS M IPOMEXXYTOYHOH aTTeCTaLlIH.
CrenmamisupoBaHHas (yaeOHas1) MeOelb: Tocka MesoBasi, kKadeapa, CTOIBI, CTYIIbSI.
OO6opynoBaHue: IEPEHOCHOE - HOYTOYK, KpaH, MPOEKTOP.
Hcnone3yemoe nporpammuoe obecneuenue: MS Windows (Microsoft Imagine
Premium 3 year no cyonunensnonsHomy norosopy Ne 1212/KMP ot 12.12.2018 1. o
12.12.2021 r.), LibreOffice (cBoboaHO pacnpoctpansemoe 110), Aunexc.bpaysep
(oTeuecTBeHHOE CBOOOIHO pactpocTpansemoe [10).

WuTtepHeT ¢ obecneuenneM poctyna B SMOC.

654079, KemepoBckas
obmacts, . HoBOKy3HeTIIK,
np-kT Metamnypros, a. 19

713 YuebHasg ayquTopus A IPOBEICHUS 3aHATHI:
- JIGKLMOHHOTO THIIA;
- 3aHATHH CeMUHAPCKOTO (IPaKTHYECKOr0) THUIIA;
- TPYIIOBBIX ¥ MHAWBHAYaJIbHBIX KOHCYJIbTaLUIH;

- TEKYLIEro KOHTPOJIS M IPOMEXXYTOYHO aTTeCTaLlIH.
CrnenmansupoBaHHas (yaeOHas) MeOelb: Tocka MeloBasi, Kadeapa, CTOIBI, CTYIIb.
OGopynoBaHue IS IPE3SHTALNH YIeOHOTO MaTepralia: HepeHOCHOe- HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnone3yemoe nporpammuoe obecrieuenue: MS Windows (Microsoft Imagine
Premium 3 year no cy6uunenznonHomy noropopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBoboano pacnpoctpansemoe I10), FoxitReader
(cBoboanO pacnpoctpansiemoe [10), Firefox 14 (cBoboaHo pacnpoctpansemoe I10),
SAnnexc.bpaysep (oTeuecTBeHHOE CBOOOHO pacnpocTpansemoe 110).
WuTepHeT ¢ obecnieyenuem gocrymna B DM1OC.

654079, KemepoBckas
obnacts, r. HoBoky3Helk,
np-kT Metamnypros, a. 19

5.3 CosBpemennble  mnpodeccHOHAJIbHbIE  0a3bl  JaHHBIX W

HH(POPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. HudopmannonHas cuctema «OOMEPOCCUHCKUN MAaTEMaTHUYECKUN MOPTAID», PEXUM

noctyma : http://www.mathnet.ru/

2. WHpOpManmoHHas cHcTeMa «DKCIOHEHTa» - IEHTP HHKCHEPHBIX TEXHOJOTUH U

MOIETTMPOBAHMS, PEXKUM JOCTyma: hitp://www.exponenta.ru

3. baza mannbix Science Direct (6omee 1500 xypuanoB u3garenbctBa Elsevier, cpeau
HUX M3JIaHMs TI0 MaTeMaTHKe U HHPOpPMaTHKe), pexkum aocrtyma :https://www.sciencedirect.com
4. Ba3pl JaHHBIX W AQHAIUTHYECKHE MyONMKAIMM Ha mOOpTale «YHUBEPCUTETCKAs

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

6 Huble cBeaeHus u (WIiN) MaTEePUAJIbI.

6.1. TeMmbl NUCHLMEHHBIX Y4EOHBIX Pa0OT
Tabmuma 10 - Temsl MUCEMEHHBIX Y4eOHBIX pabOT

Pa3nen \ TeMbl

| KoHTpONbHEIE TOUKH

Cemectp 2
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Teopus MHoecTBa U onepanyy HaJl MHOKECTBAMH. Tect Nel
MHOKECTB
OtHowenus. CBoiicTBa OTHOIEHUH. DYHKIIMH Tect Ne2
DKBUBAJICHTHbIE IPEOOPA30BAHUSI MHOKECTB. NuauBuyabHOE
Oneparnuu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIICHHUIA. 3ajanue Nol
Marematuuec | ByneBbl pyHKIIUM Tect Ne3
Kas JIOTMKa
Hopmanbnbie hopMbl ipecTaBieHus OyJieBbIX NHauBuyaibHOE
¢ynkuuid. [Tonnora cucrem OyneBbIX PyHKIUI 3anaHue Ne2
Cemectp 3
Maremarnuec | Beicka3biBaHHE. Jlornueckue ornepanuu Haja | TectNel
Kasi JIOTHKa BBICKA3bIBAaHUSIMU.
Jlornueckoe ciegoBanue GopMys anreopsl NunuBuayansHoe
BBICKA3bIBaHUH. 3agaHue Nel
[Ipeaukarsl. Jlorndyeckue U KBaHTOpHBIE onepanuu Hax | MaauBuayansHoe
npenukaramu. Jlornueckoe cinegoBanue GopMyi 3aganue No2
JIOTUKH MIPE/IUKATOB.
Hcuucnenue Bpicka3biBaHUi. Teopusi €CTECTBEHHOTO NunuBuayansHOeE
BBIBOJIA 3anaHue Ne3
OcHOBBI OcHoOBHbIE IOHATHUSA U OTIPeeTIeHHs Teopun rpados. Tect Ne2
Teopuun Anroputmbl Ha Tpadax NunuBuayansHoe
rpaos 3agaHue Ned

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

aTTeCralmn

Cemectp 2.

Pazoen 1. Teopus mnoocecms

Tewma 1.1 IMonmHOX)ecTBa. Onepanuu HaJ MHOKECTBaMU. MOIIIHOCTh MHOKECTB.

IlpumepHvie meopemuueckue 60npocol

I. Yro Takoe MHOxkecTBO? KTO sBisieTcss ocHoBaTenem Teopun MHOXkecTB? Kak
0003HavyaeTcs MPHUHAICKHOCTh WM HE MPUHAUICKHOCTh HEKOTOPOTOo 00BEKTa X MHOXKECTBY
A?

2. OObsAcHHUTE OCOOEHHOCTHM 3aJaHUS MHOXECTB  Pa3IUYHBIMH  CIOCOOAMH:
MEePEUYHUCICHUEM, XapaKTEPUCTHICCKUM TIPEANUKATOM, TTOPOKIAIOIICH MPOIICTYPOH.

3. Uto Takoe MOIIHOCTL MHOXKecTBa? Kakne MHOeCTBa Ha3EIBAIOTCSA DKBUBAJICHTHBIMU?
Kak 0003Ha4aeTcs 3KBUBAJICHTHOCTE MHOKECTB?

4. Kakoe MHOXeCTBO HasplBaeTcsi IycTbiM? Kakoe MHOXKECTBO Ha3bIBAECTCS
yauBepcanbHbIM? Kak 0003HauaroTCs MycToe U YHUBEPCaIhbHOE MHOKECTBA?

5. Kakoe MHOXKECTBO Ha3bIBaeTCS IMOAMHOXKECTBOM MHOecTBa A? Kakumu cBolicTBamMu
o0nasiaeT OTHOIICHHE BKIIOUEHUS MHOXKECTB? B KkKakoM ciydae MHOXKecTBa paBHBI? B uem
OTIINYHE MEXIY COOCTBEHHBIMU U HECOOCTBEHHBIMU TIOJIMHOKECTBAMHU MHOXecTBa A?

6. Kakoe MHOeCTBO Ha3bIBalOT OyieaHOM MHOkecTBa A? ChopMymupyiTe U TOKKUTE
TEOpEMY O MOIIIHOCTH OyJieaHa KOHEYHOTO MHOKECTBA.

7. Onpenenute, Kakue Onepalny M KaKk MOXHO MPOM3BOJIUTH HaJ MHOXkecTBamu. Kak
n300pakaeTcs pe3yabTaT ATHX ONeparyii Ha ruarpammax Jinepa — Benna?

8. 3anummuTte  OCHOBHBIE  3aKOHbl  TEOPUM  MHOXECTB  (MIAEMIOTEHTHOCTb,
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KOMMYTaTHBHOCTb, aCCOLMATHUBHOCTb, IUCTPHUOYTHBHOCTb, IOTJIOIIEHUE, CBOMCTBA ITYyCTOTO
MHO’KECTBA M YHUBEPCYMa, HHBOJIIOTUBHOCTb, 3aKOHBI I MopraHa, CBOICTBa TOTIOJTHEHMS).

9. Jloka)kuTe 3aKOHbI TEOPUU MHOXECTB METOI0M B3aUMHOI'O BKIIIOUEHHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUUYECKUE IPEAUKAThl MHOXKECTB, IOJYYarOIIUXCS B
pe3yJibTaTe BHIOJHEHUS ONepaluii epeceueHus, 00beIUHEHHS U TOTIOJTHEHUSI, €CIIU U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEIUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxuTe 3aKOHbI TEOPUM MHOXKECTB C IIOMOILBI XapaKTEPUCTUUYECKUX
MIPEANKATOB.

12. JlokaxuTe 3aKOHbI TEOPUM MHOXECTB Ha Auarpammax Jisiepa — BenHa.

13. B xakoM ciryyae rOBOPSIT, UTO MEXJy MHOKECTBaMU A U B ycTaHOBJIEHO B3aUMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTbH paBHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakue MHOKECTBA HA3bIBAIOTCSI CYETHHIMU ?

16. Jlokaxxute TEOpeMy O HECUETHOCTH MHOXXECTBa BCEX JACHCTBUTEIBHBIX YHCEI
orpe3ka [0;1].

17. Kakue MHOKECTBa Ha3bIBAIOTCSI KOHTUHYaJIbHBIMU?

18. ChopmynupyiiTe akcCuUOMy MaTeMaTHYECKON MHIYKIIHH.

IIpumepnvie npakmuueckue 3a0aHus

1. Mauer muoxkectBa X ={a,c}, Y ={a,b,d}, Z ={b,c}, U ={a,b,c,d}. Haiiqure MHOX)ECTBO
(XeY)Nz

2. Tocrpoiite quarpammy Jitsiepa o Gpopmysie (X ®Y)NZ

3. JlokaxkuTe TOXXIECTBO TpeMsl criocobamMu MpH MOMOIIM Auarpamm Ditnepa — BenHa,
METO/I0M XapaKTePUCTUUECKUX MTPEIUKATOB U METOJIOM B3aUMHOIO BKItoueHus. A, B, C —
npou3BoJbHBIE MHOXECTBa (AB)UC =(AUC)N(BUC).

4. MakcuMaJbHO YIIPOCTUTE BBIPAXKEHUSI, OJIb3YsICh OCHOBHBIMU 3aKOHAMH TEOPUU
MHOKECTB ((AU(BH B)) ﬂ((ﬂﬂ(g U D))UC)) UGU(AU(B 05))

5. JIokaxxuTe METOI0M MaTeMaTHYECKON NHIYKIINN:

1.4+2-7+3-10+...+n(3n+1) = n(n+1)2 .

Tema 1.2. IIpamoe npoussenenue MHoxkecTB. CooTBeTCTBUA. CBONCTBA COOTBETCTBHH.

IlpumepHvie meopemuueckue 60npocowl

1. Yro sBIsAE€TCA PE3YNBTATOM MPSMOTO IPOU3BEAECHUS ABYX MHOXECTB? UTO sABISIETCS
pe3yJIbTaTOM BO3BE/IEHUSI MHOKECTBA B HATYPAJIbHYIO CTETIEHb?

2. Jlokaxute TeopeMy O MOIIHOCTH MPSMOrO TPOU3BENEHUS JBYX KOHEUYHBIX
MHOKECTB.

3. Uro Takoe n-mMecTHoe oTHomieHue? Kakoe oTHOIIEHME Ha3bIBaeTCsl OMHAPHBIM
(cootBetrcTBHEM)? Kakoe cOOTBETCTBHE Ha3bIBAETCS] OTHOIIEHUEM Ha MHOXKECTBE?

4. B ueM ornuuue 0OJAaCTH OTIpPABICHHUS M OOJACTH MPHOBITUS COOTBETCTBUS OT
o0acT onpeaeneHus U 00J1aCTH 3HaYeHUH COOTBETCTBHS?

5. Onumwure cnocoObl 3aJaHusi COOTBETCTBUS (Tpaduueckuil crmocol, aAuarpamma,
MaTpHIia).

6. Kakoe oTHOLIEHHME Ha MHOXXECTBE HAa3bIBA€TCS TOXKIECTBEHHBIM (OTHOIIEHHEM
uaeHTnyHocTr)? OnpeaenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHUS.

7. JlaiiTe onpeneneHne onepanusiM HajJ COOTBETCTBUSMU: JIONOJIHEHHE COOTBETCTBUS,
MIOCTPOCHHE OOPATHOTO COOTBETCTBHSL, 00BEIMHEHHE, IIEPECEUCHNE, KOMITO3UIIHSL.

8. Kak nmocTpouTh MaTpullbl COOTBETCTBHI, MOIYYaIOIIMXCS B pe3yIbTaTe olepanui u3
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MPEABIIYILEr0 BOMPOCa, UCTIOIb3Ysl MAaTPUIIbI HCXOAHBIX COOTBETCTBUM?

9. Uto Ha3bIBAIOT CTENEHBIO OTHOIICHUS HA MHOKECTBE?

10. Yto Takoe orpanndeHue coorBeTcTBusi? CyKeHHUE COOTBETCTBUS?

11. Yro Ha3pIBalOT CEYEHUEM COOTBETCTBHUS MO 3jieMeHTy? OmnpenenuTe MOHSATUE
«(axTop-MHOXKECTBO MHOXKeCTBa M 1O COOTBETCTBUIO P.

12. Yto Takoe MNpPOEKUHUH COOTBETCTBUS? YCTAHOBUTE CBSA3b IOHATUS «IIPOEKIUU
COOTBETCTBUS» C MOHITHEM «CEUEHUE COOTBETCTBHUSI 110 JIEMEHTY».

13. Yto Ha3BIBAIOT MpOEKIKMEH n-MecTHOTO oTHOmeHus? Kakue oHn ObIBaroT?

14. Yto Ha3bIBaeTCS AIPOM COOTBETCTBUS?

15. B kakoM ciyyae OTHOUIEHHE HAa MHOXECTBE HAa3bIBAIOT pPe(ICKCUBHBIM,
aHTUpe(ICKCUBHBIM, HepeIeKCUBHBIM? B ueM oTIn4ne CUMMETPUYHBIX, aHTUCUMMETPUYHBIX
Y HECHMMETPUYHBIX OTHOILIEHUIM Ha MHOXKecTBe? Kakue OTHOIIEHUS] Ha MHOYKECTBE Ha3bIBAIOTCS
TPaH3UTUBHBIMHU? B KakoMm cilydae OTHOIICHHE Ha MHOYKECTBE HA3bIBAETCS MOJHBIM?

16. Kak MOXHO HCIOJB30BaTh MAaTPHIIbI KOHEYHBIX OTHOIICHWH Ha MHOXKECTBE IS
MIPOBEPKHU UX CBOHCTB?

17. Kakoe OTHOIIEHHE Ha MHOXECTBE HAa3bIBA€TCS SKBHUBAICHTHOCTHIO? UTO Takoe
Kiacc dKkBuBalieHTHocTu? Kakumu cBoiicTBamu 007aial0T  KJIacChl AKBUBAJIEHTHOCTH?
ChopmynupyiiTe 1 JOKKUTE TE-OpeMy 00 OTHOIICHUN YKBUBAJICHTHOCTH.

18. Kakoe oTHoIIeHHE HA MHOKECTBE Ha3bIBaeTcs nopsakoM? B yem otinuue ctporo u
HecTporo mopsiakoB? B dem oTiauwywe MOJHOTO W YacTHUYHOro mnopsakoB? Kak Ha3wIBarOT
MHOKECTBA C 3aJIaHHBIM Ha HUX MOJIHBIM mopsakoM? Kak Ha3bIBalOT MHOKECTBA C 33JJaHHBIM Ha
HUX YaCTHUYHBIM MOPSIIKOM?

19. Kakue »5ieMEHTHl YIOPAJOUYEHHOTO MHOXECTBA HA3bIBAIOTCS HAMOOINBIINA,
HauMeHbIM? Kakue 31eMeHThl yNopsJ0UYeHHOIO0 MHOYKECTBA HA3bIBAIOTCS MaKCHUMAaJIbHBIMU,
MUHUMaNbHBIMU? Kakue 0OBbeKThl COCTABISIOT BEPXHIOIO M HUKHIOIO TPAHH YIOPSIOYEHHOTO
MHOkecTBa? Kak Ha3pIBalOT HAMOOJIBITYIO0 HIDKHIOK M HAUMEHBIIIYIO BEPXHIOIO TpaHu?

20. Kak noctpouTth [uarpamMmmy Xaccs YaCTHYHO YHOPSI0UYEHHOTO MHOXKeCTBA?

IIpumepnvie npakmuueckue 3a0anus

1. Jamo A= fab.cf B={L234} RcAxB  Pc B2 . R= {@2).(@2)(03)(c.2)(c3)(c4)

R = (L1 (21)(22)(23)24)@3)44) | Ysoopasure B, P rpaguueckn. Haiimure marpumy (RoP)”

I[IpoBepbTe C MOMOIIBIO MATPHULIBI, ABIAETCS M OTHOMIEHHE 2 pedeKCHBHBIM, CHMMETPHYHEL,
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2. Haiinure o0iacTh onpeAeseHus, o0JacTe 3HAaYECHUHU OTHOIIIEHUS
PcR? (xy)ePe=x?+y?=1. SBnsgercs mm oTHOmEeHWe P pediekCHBHBIM, aHTHPEQIICKCUBHBIM,
CUMMETPUYHBIM, aHTHCHMMETPHYHBIM, HE CAMMETPUIHBIM, TPAaH3UTUBHBIM? OOOCHYHTE OTBET.

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

IIpumepnvie meopemuueckue 80npocsl

1. Uto takoe pynkuua? Uto sBisercs apryMeHTOM U 3HaueHHeM GyHKIuu? Yto Takoe
MecTHOCTh GyHKIN? Kakas (yHKIus Ha3bIBaeTcs onepanueii?

2. Yem otrnmuaroTcs o0jacTh ompeneneHuss W o0jacTb 3HaueHUs (yHKIMH OT ee
MHO>KECTBA OTpEJENIeHNss U MHOXecTBa 3HadeHuit? Kakas QyHKIMs Ha3bIBaeTCs TOTAIbHOM?
Kakas ¢pyHKIMS Ha3pIBaE€TCS YaCTUYHOMN?

3. Kakoit snemeHT Ha3bBalOT oOpa3om nsnemeHTa a? Kakoi 371eMEHT Ha3BIBAalOT
npooOpa3om anemeHTa b? UTo Ha3wpiBaroT 00pa3zoMm MHOkecTBa? UTO Ha3bIBalOT MpooOpazoMm
MHOkecTBa? Uto Takoe oOpa3 pynkmuu? Uro Takoe nmpoodpas GyHKIUU?

4. Kakme QyHKIMu Ha3pBalOT WHBEKTHUBHBIMU? Kakue «GyHKIUM Ha3bIBAIOTCS
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CIOPBEKTUBHBIMU? UTO Takoe OMEKIus?
5. KakoBa ocobeHHocTh 0003HaueHHst Kommo3uimu (yaknuit? Kak Ha3biBaioT
KOMTIO3UIHIO ()YHKITHIA?
Ilpumepnvie npakmuyeckue 3a0anusl
1. Ompenenure obpa3 u npoodpa3 byukuu f:R—>R f(x)=sinx. Ykaxure, BiseTcs

1 cooTBeTcTBHE f 1 QyHKIMEH.
2. Onpenenute o6pa3 nmoamuoxkectsa C — R — f(C) u mpoodpa3 moamHokecTBa DR —
f1(D) nns pynxmum f:R—>R, f(x)=x%, C=[-3,2], D=[4,9], D=[-6,-4], D=[-3,4].

3. dnsa dyaxkouit R— R f(x)=2x+1, g(x) :% , Haiaure cynepnosuuuio (fog)(x).
X542

Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. byness! ¢pynkuuu. [lpeacraBienne B HOpMaJbHBIX (OopMax.
IIpumepnvie meopemuueckue 60npocwi

1. Kakas ¢ynkuus HazwpiBaercsi OyneBoit? CKOIBKO BCETO MMEET 3HAYCHHU N-MECTHAas
OyneBa ¢ynkmusa? Yto takoe Tabiuia UCTUHHOCTH OyneBoil ¢pyHkumu? Kak ycranaBiamBaercs
JeKCUKOTpahUIeCcKuit opsiok?

2. 3anumuTte TAONIMLBI MCTUHHOCTH OCHOBHBIX OyNeBbIX (YHKIMI: OTpULIaHUS,
KOHBIOHKIIMHU, JU3BIOHKIUYU, UMIUIMKALUU, SKBUBAJIEHTHOCTH, CyMMBbI [0 MOAYJIO 2, HITpHXa
[leddepa, crpenku [Tupca.

3. B xakoM nopsiike BBIIOJIHSIOTCS JIOTHYECKUE ONEepallii, €ClIM HHOE HE YCTaHOBJICHO
cKoOKamu?

4. Jlokaxxure BCE OCHOBHBIE 3aKOHbI OyneBON anreOpbl, MOCTPOEHUEM TaOIHI]
MCTUHHOCTH.

5. B kakoMm ciyuyae nepemeHHas OysieBoi (yHKIIMHM HAa3bIBAETCS CYLIECTBEHHON?

6. Kak moctpouts nBoiicTBeHHYI0 (QyHKIMIO 10 Qopmyne? Kak mocTpoutsh
JBOWCTBEHHYI0 (QyHKUMI0O 1o Tabimune wuctuHHOcTH? Kakas  ¢QyHkumMs  HaspiBaeTcs
CaMOJIBOMCTBEHHOM ?

7. Kakumu cBoiicTBaMu o01ajjaeT ABOHCTBEHHOCTh?

8. JlokakxuTe NPUHILIMI IBOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakast ¢popmyIia Ha3bIBaeTCs AU3BbIOHKTUBHOW HOpManbHOU (popmoit (JTHD)? Kakas
dbopMyina Ha3bIBaeTCsl KOHbIOHKTUBHOW HOpMaibHOU (opmoii (KHD)?

11. Jlokaxxute Teopemy o mpencraBiieHun o060 0yneBoit pynknuu B JJHDO (KHD).

12. JlokaxuTte nepByo 1 BTOpyto TeopeMbl LIleHHOHa 0 pa3nokeHuH OyineBol GyHKIUU
10 IEPEMEHHBIM.

13. Yo Takoe KOHCTUTYEHTA €MHHULIbI, KOHCTUTYEHTA HYJIs?

14. Kakas ¢popmyna Ha3bIBa€TCsl COBEPIICHHON AU3bIOHKTUBHOW HOpMalbHON (opMoi
(CAH®)? Kakas (opmysa Ha3bIBa€TCSI COBEPIICHHONW KOHBIOHKTHBHOW HOPMAIBHOU (PopMOit
(CKH®D)?

15. Kakue npeoOpa3oBaHusi HEOOXOAUMO c/enaTh, YTo0bl hopmyny npuBectd B CJJHD
(CKH®D)?

16. Kak moctpoutrs CIH® (CKH®), ecnu ¢yHKIus 3amaHa TaOiuield MCTUHHOCTU
(cnenctBue 2 Teopem lllenHona)?

Ilpumepnvie npakmuueckue 3a0aHUs.
1. TloctpomB TabnMIbl MCTUHHOCTH COOTBETCTBYIOIIMX (YHKUIMH, BBIACHUTE,

SKBUBAJICHTHBI JIU (GOPMYIIBI v U © U:(x_) y)@((y—>7)—>x-y), o=Y-Z—>X.

17



2. Ykaxure Bce (QUKTUBHBIE TepeMeHHble pyHknuu f (X, y,z) = (10101010) .
3. IMocTpoiiTe NBONWCTBEHHYIO QYHKIMH f = (Xv yv z) tv X-y-z, ACHIONB3Ys MPUHITUIT

JIBOICTBEHHOCTH
4. Tlocrpoiire nBoiicTBeHHyI0 ¢yHKiuu f =(1000001110001100), HCHONB3YS

oIpezie/iCHueE.
5. C mnoMompl SKBUBAJIEHTHBIX mpeoOpa3oBanuii mnoctporte JH®D dynkun

f (Xl,Xz,Xs)Z(Y]_VYZ VY3)'(X1'X2 Vv X3)-
6. IIpencraspre B CIH® u B CKH® ¢yHKIUMIO, MOIB3YSICh CIEACTBUEM 2 TEOpEeM
IllerHoHa f (X, %o, X3)=(01010001)

7. C T1OMOImBI aHATUTUYECKUX MpPeo0pa3oBaHUN  MpeAcTaBbTe  (YHKIUIO
f (X1, %, %3)=(X v Xp) —> X3 B CITH® n 8 CKH®

Tema 2.2 Munumu3anus OyneBbIX QYHKIIHIA.

IIpumepnvie meopemuueckue 60npocwl

1. Kak onpenensiercs cnoxxknocts JJHO? Kakyro JJTH® Ha3pIBatOT MUHUMAJIbHOM?

2. Yro takoe mmIuukanra Gopmynsl ¢? B xakom ciydae uMIUIMKaHTa (GOPMYIBI @
Ha3bIBACTCSI MPOCTOM?

3. Kakas JIH® Ha3biBaercs cokpameHHoi? Kak mnocrtpouts cokpamieHnyio JIH®
metonoM Kaaiina?

4. Kakas JJH® na3piBaetcs TynukoBoil? Kak nomyuuts Tynukossle JJH® no marpuue
KBaiina?

5. Kak ctpourcs xapra KapHo mist 3-mectHbix U 4-MecTHbIX ¢(yHKkumid? Ilo xakomy
IIPaBWIIy BBLAEIAIOTCA NpsMoyroiapHukn KapHo? Kak cocTaBuUTh IPOCTYI0 MMIUIMKAHTY IIO
npssmoyronibHUKY Kapho? Kak npumensercs kapra KapHo uiss MHUHMMM3alMU 9acTUYHOU
OyneBoii pyHKUIMN?

6. Kak c¢ mnomompto breiika — Ilopenkoro mnomyuuth cokpamieHnyto JH® wu3
npousBoiabHoi JTHD?

7. TlepedopmynupyiiTe Bce H3BECTHBbIE BaM airopuTMbl MuHumuzanuu JHD ans
muHnMu3anuu KHO.

IIpumepnvie npakmuyeckue 3a0anus

1. Haitnure munumansayo JJH® c¢ momomisio metona Ksaitna u kapt Kapao ans
bynxuu f = (01010111).

2. C momomipro kapt Kapao mocrpoiite MIAH® 11t 9acTH4HO omnpeesieHHON (DyHKIHN
f=(01--01-1) (mpouepku COOTBETCTBYIOT HEOMPEICIEHHBIM 3HAUCHHUSIM )

Tema 2.3. IlonHoTa cuctem OyneBbIX QyHKIUH.

lIpumepnvie meopemuueckue 60npochl

1. Kak cpaBHHBaroTcsi HA0OpBI apryMeHToB OyneBoi ¢pynkuuu? Kakas OyneBa pyHkuus
Ha3bIBAETCSI MOHOTOHHOW?

2. ChopmynupyiiTe MyHKTHl aJropuTMa Jisi IMOCTPOEHUs noimHoMa JKeraiakuHa u3
teopemsl JKeranknHa. B kakoM ciyyae nonmHoM JKerajikuHa siBIIsI€TCs JIMHEUHBIM?

3. Kak noctpouts nonuHoM JKeraakuHa METOJIOM HEONPEJENIEHHbIX KOA(phUIueHToB?
Kak nmoctpouts nosmuom XKerajikuHa, UCOJIb3ys TpeyroiabHuk [lackansa?

4. Kakas OymeBa (yHkius Ha3piBaeTcsa JuHEHHOW? Kak mpoBeputh JTUHEHHOCTH
(GYHKIIMA METOJIOM HEOTPEACIICHHBIX KOA(h(UIIMEHTOB, HE CTPposi moJuHOM JKerankuHa?

5. Uto Ha3bIBaeTcs 3aMBIKAHHEM HEKOTOPOro MHOXKecTBa OyieBbix ¢yHkimii? Kakoe
MHOX€ECTBO OyJeBBIX (DYHKIIMI HAa3bIBAECTCS 3aMKHYTHIM?
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6. JlokaxxuTe 3aMKHYTOCTb MHOXeCTBa OyNeBBIX (DYHKIHMHA, COXpaHSIOMUX HYIIb.
JlokaXuTe 3aMKHYTOCTh MHOXKECTBA OYJIEBbIX (DYHKIIMH, COXpaHSIOUIMX eAuHuIly. Jlokaxure
3aMKHYTOCTh MHO’KECTBA MOHOTOHHBIX OyNeBbIX (PyHKIMA. JlOKaXHUTE 3aMKHYTOCTh MHOXKECTBA
CaMOJIBOMCTBEHHBIX OyieBbIX (GYHKIUH. JlOKaKUTE 3aMKHYTOCTh MHOXECTBA JIMHEHHBIX
OyJeBbIX (YHKIIUMH.

7. lokaxxute TeopeMy o cBolcTBax kiaccoB IlocTa.

8. Kakas cucrema OyneBbix hyHKIMI Ha3zbiBaeTcs moytHOM? Kakas mosHas cucrema
OyJneBbIX (PYHKIIMN Ha3bIBaeTCs 0a3ucom?

9. Chopmymnupyiite Teopemy IlocTa o MoTHOTE CUCTEMBI OYJIEBBIX (PYHKITUH.

10. okaxwuTte TeOpeMy O TOM, YTO KaKIBIH (PYHKIIMOHATBHO-TIONHBINA 0a31C COASPKHUT
He OoJiee YeThIpeXx OyNneBbIX (QYHKIIMH.

Ilpumepnvie npakmuyeckue 3a0anusl

11. TIIpoBepsTe, sBIISICTCS U PYHKIHS f (X, %) = (X ® %) & (X ~ X9) MOHOTOHHOH

12. C nomouipio MeTo/a HeompeAeNeHHBIX KOA((UIIMEHTOB BBISICHUTE, SBISETCS JIU
TUHEHHON QyHKIUS f (%, %) = (1001)

13. C noMoIpto SKBUBAJICHTHBIX MPE0OpPa30BaHU MOCTPOTE MOMMHOM JKerankuHa u
BBISACHHTE, SBISAETCS M GyHKuHs f(X,y)=X—> y@X-y JIMHEHHOM.

14. Beisacnure, nonna au cuctema QyHKUMA {x-y, xvy, X®Y, X-yDy-2Dz- X}
15. IIposepsbTe, ABJISIETCS M cucremMa byHKIUR 0a3ucom
{xeydz, x-y®z-x®z-y, 0, 1}.

Tema 2.4. IlpunoxkeHust OyneBbIX (QYHKUUN K TEOPUU peEJIEHHO-KOHTAKTHBIX CXEM

[Tpunoxenus OyneBbIX GYHKUIUN K TEOPUU CXeM U3 (DYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocol

1. Yro Ha3pIBaeTCs NEpeKIovaTenbHol (peneiHo-koHTakTHOH) cxemoil (PKC)?

2. Kakme nBa Buma koHTakToB pasznuuaioT B PKC? Kakwme OyneBbl (yHKIHMH
COOTBETCTBYIOT 3TUM KOHTAaKTam?

3. B xakom citydae OyneBa ¢pyHKIMA HazbiBaeTcs GpyHKIuei npooaumoctu PKC?

4. Kakum PKC cOOTBETCTBYIOT KOHBIOHKIIUS U TU3BIOHKIIUSA?

5. Kakue PKC HazbBarorcs paBHOcmiIbHBIMU? Kak Berumcisiercst ciiokHocts PKC?
O06ocHyliTe 5KBUBaJIEHTHOCTh MHOXKECTB BcexX OyneBbIxX GpyHKuuit P, n Bcex PKC.

6. Onummure ocHoBHbIE 3a1aun Teopun PKC u anroputmsl ux pemeHusl.

7. Urto wHa3pBalOT (GYHKIMOHATBHBIM HrnemMeHToM? Kak ompenensercs cxema u3
(byHKIIMOHAIBHBIX 351eMeHTOB (CDD)?

8. B xakowm ciyuae OyneBa ¢GyHkmus Ha3piBaeTcs GyHkmuei mpoBoaumoctu COI? Kak
BBIYHCIIAETCS CII0KHOCTE CDD?

9. Ob6ocHyiiTe PKBUBAIIEHTHOCTh MHOKECTB BcexX OyieBbIX pyHkimit Py u Bcex CDD.

10. Onunrte ocHOBHBIE 3a1a4uu Teopun CPD u alropuTMBbI UX PELICHUS.

IIpumepHule npakmuueckue 3a0aHU
1. Haiigure ¢pyHKINIO TPOBOJUMOCTH PENEHHO-KOHTAKTHBIX CXeMbI. Y IPOCTUTE CXEMY:
X—T

Y
X—2z2—Y-

X
y—1z
2. TlocTtpoliTe penelHO-KOHTAKTHYIO CXEMy IO JaHHOW (YHKIIMHU TPOBOIUMOCTH
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(x-yvZvX)-(xvy)-

3. [MocTpoiite GpyHKITNU TPOBOIUMOCTH JIJIsI CXEMBI

Xqo—
XZV%‘
Xg 5>

4. Tloctpoiite cxeMy u3 (YHKIMOHAIBHBIX DJJIEMEHTOB MO JIAHHOH (YHKIHH
NPOBOMMOCTH (X-yvZ Vv X)-(XVY).

Cemectp 3
Paszoen 1. Mamemamuueckas nocuxa
Tema 1.1. AnreOpa Bbicka3bpiBaHui. JIornueckue ciaencTBusl.
IIpumepnvie meopemuueckue 60npocwl

1. Yro Takoe BbICKa3bIBaHUE?

2. Kak cocTaBUTh OTpHUIIaHUE JAHHOTO BHICKA3bIBAHUS?

3. Kak cocTtaBuTh BbICKa3blBaHUE, SBIAIOLICECS TUIBIOHKLIMEH JBYX JaHHBIX
BbICKa3bIBaHUI? B KakoM ciyyae JAM3BIOHKIMSA JBYX JIQHHBIX BBICKAa3bIBAaHMM SBIISIETCS
UCTUHHBIM BBICKa3bIBAaHHEM?

4. Kak cocTaBUTh BbICKa3blBaHUE, SBIAIOLICECS KOHBIOHKIMEH JBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM cilyd4ae KOHBIOHKLUS JBYX JaHHBIX BbICKAa3bIBaHUI SBISIETCS
VCTUHHBIM BbICKa3bIBaHUEM?

5. Kak cocraBuTh BBICKAa3bIBAHME, SBIIAIOIIECECS MMIUIMKALMEH JIBYX JIaHHBIX
BbICKa3bIBaHUI? B kakom ciyyae WMIUIMKalWs JABYX JIQHHBIX BBICKA3bIBAaHUM SIBISETCS
VCTUHHBIM BbICKa3bIBaHUEM?

6. Kak cocTaBUTh BBICKa3bIBAaHUE, SBISIONIEECS SKBUBAJICHTHOCTBIO IBYX JAHHBIX
BbICKa3bIBaHUI? B KakoM cilyuyae SKBUBAJEHTHOCTb JBYX JIQHHBIX BBICKA3bIBAHUMN SBIISETCS
UCTUHHBIM BBICKa3bIBAaHHEM?

7. Yto Takoe dopmanu3anus BbICKa3bIBaHUA?

8. [Maiite wuHaykTUBHOE ompezeneHue (opmynsl anreOpsl BbICKa3blBaHMM. YTO
Ha3bIBAIOT UHTEpIpeTanneit GopMyibl?

9. Kakue Qopmyibl Ha3BIBAIOTCS COBMECTHMBIMH 10 MCTHHHOCTH? Kakme dhopmymsi
Ha3bIBAIOTCS COBMECTUMBIMH I10 JIOXKHOCTHU?

10. B xakom cmyyae ¢opmyna C(X1,Xz,...,.Xm) Ha3bIBaeTCs JIOTHUECKUM CIICACTBHEM
dopmyn  P1(X1,X2,....Xm),  P2(X1,X2,..;Xm),eoey  Pn(X1,X2,...,Xm)? Kak 3ammcath norudeckoe
cieacTBrE GOPMYIT B BUJIE KITAy3bI?

11. KakoB ajropuT™M MeToAa pEeAYKUUH [UIs TpPOBEpKH (GOpMYN Ha JIOTHYECKOE
ciencTaue?

12. Kak ¢ momompro MeTosia KBaliHa MOKHO YCKOPHTH 00X0JT CEMaHTHYECKOTO JIepeBa
IpH MpoBepKe (POpMyIT Ha JTOrHUECKOe CIIECTBUE?

13. Chopmynupyiite alropuT™M HaXOKICHUS BCEBO3MOXKHBIX CIIEACTBUH IO 3alaHHBIM
MOCBUIKaM.

14. Copmynupyiite alropuT™M HaxoXKACHUS MOCHUIOK ISl JaHHOTO 3aKIIFOUEHUSI.

15. Kakoe BbICKa3plBaHME MaTEMaTHYECKOH TeopeMbl X —Y  Ha3bIBaeTcCs
JIOCTaTOYHBIM, KaKOe HEOOXOAUMBIM?

16. Kak nmns TeopeMbl X —Y TOCTPOUTH OOpaTHOE, MPOTUBOIIOJIOKHOE U 00paTHOE
IPOTUBOIOJIOXKHOMY BbICKa3blBaHUSA? Kakue M3 HUX BEpHBI, €CIM BEpHaA INpsiMas Teopema?
Kakue 13 HUX MOTYT 0Ka3aTbCsl HEBEPHBIMU JAKE B CIIy4ae BEPHOCTHU IPSIMON TEOPEMBI?
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17. Yem oTiinyaroTcs 1€IyKTUBHBIE JOKA3aTENbCTBA OT HHIYKTUBHBIX?

18. Kak cTtpoutcs OenyKTHBHOE JOKa3aTeNbCTBO YTBEpXKAeHUM Buga X —Y ? Kak
CTPOUTCS I€AYKTUBHOE J0KA3aTeIbCTBO YTBEPXKICHUN BUaa X «>Y ?

19. Kak npoucxoIuT a0Ka3aTelbCTBO METOJOM KoHTpano3uuuu? Kak npoucxoaut
JI0Ka3aTelbCTBO METOJOM OT HpPOTUBHOro? Kak mNpOMCXOTUT [10Ka3aTeIbCTBO METOAOM
npuBeneHus K abcypay? Jins gyero nmpu A0Ka3aTenbCTBE MOKHO HCIIOJIB30BaTh KOHTPIPUMEPHI?

20. B kakoM ciyyae s JI0Ka3aTelNbCTBA IMPHUMEHSETCS METOJ MaTeMaTHYeCKOU
uHAYKIMKu? B kakoMm ciayuae Juisl 10Ka3aTeabCTBa IPUMEHSAETCSl METO CTPYKTYPHOM MHAYKLINN?

21. Jlokaxute TeopeMy JeAYKIIMH B alre0pe BHICKA3bIBAHUH.

22. B uyem coctouT mnpuHOMN pe3omonuid? Kak cocTaBUTh pE30IbBEHTY JBYX
IU3BIOHKTOB?

23. OnummTe anropuT™ MeTtona pe3onrornuid. [louemy meton pesosonuii B o0Iem
cityuae sBisieTcs mony3¢eKTuBHbIM?

24. Kak coCTaBIAIOTCS PpE30JIbBEHTHl IPU MCIOJIB30BAaHUM METOJAa HACBILICHUS
ypoBHel? B ueM cocTOuT cTpaTerusi BbluepKuBaHus?

25. B 9eM 0COOCHHOCTh METOIa JIOK-PE30ITOINIA?

26. Kakoil IM3BIOHKT Ha3bIBaeTCs XOPHOBCKMM? Kakoil XOPHOBCKHH JU3BIOHKT
Ha3bIBACTCSl YHUTAPHBIM ITO3UTUBHBIM, YHUTAPHBIM HEraTUBHBIM, TOUYHBIM?

27. Kak 3¢(hekTHBHO UCMOIb30BATh METOJI PE3OJIIOLUIN /1151 XOPHOBCKUX TU3BIOHKTOB?

Ipumepnvie npakmuueckue 3a0anus.

1. Tlonb3ysace TaOnMLIaMHd HMCTUHHOCTH, BBUICHHUTE, CIPABEUIMBO JIM JIOTHYECKOE
ciaeacreue (A&B)—->C,A—->B=A—>C.

2. Metogom KgaitHa BBIAICHUTE, CIPaBEIJIMBO JIM JIOTHYECKOE  CJIC/ICTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—>C.

3. MeTooM OT MPOTHUBHOTO BBISICHUTE CIPABEIIUBO JIH JJOTHUECKOE CIIEACTBUE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—-C

4. HaiimuTe BCe CTEACTBMS M3 JAHHBIX TOCBUIOK M BBIPA3UTE MX B COEPIKATEIBHOI
dopme: «Ecmu menoe umcio AenUTCS HAa 2 M Ha 5, To oHo aenutcsa Ha 10», «llemoe umerno
JCITUTCS Ha 2 ¥ HE JCIHTCS Ha 5».

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

6. [IpoBepbTe CrpaBeTMBOCTD CIAEAYIOUIETO PacCyKAeHUs «S1 oIy B KUHO Ha HOBYIO
KMHOKOME/IMIO MJIM Ha 3aHSATHUS [0 MaTeMaThuyeckou Jioruke. Eciu s moiiy B KUHO Ha HOBYIO
KMHOKOMEJIMIO, TO S OT BCEH IYyIIM MOCMEIOCh. Eciin s molay Ha 3aHATHA 110 MaTeMaTUYeCKOU
JIOTUKE, TO WCIHBITal0 OOJNBIIOE YAOBOJIBCTBUE OT CIEJOBAHHS IO MYTSIM JIOTHYECKHX
paccyxaenuit. CreoBaTeNbHO, WM s OT BCEW AYIINM TMOCMEIOCh, WJIM HCIBITal0 OO0JbIIOe
YIIOBOJIBCTBUE OT CJI€I0OBAHUS IO MYTAM JIOTHYECKUX PACCYXKIACHUI.

Tewma 1.2. Anre6pa npeaukaToB

IIpumepnvie meopemuueckue 80npocsl

1. Yto Takoe npeaukat?

2. UTo Ha3bIBalOT MHOKECTBOM UCTUHHOCTH NpeauKara’?

3. Kakue norndyeckue onepanny onpeaesieHsl Uil IpeauKaToB?

4.Kakue npeaukarbl MOIY4YaloTCsl B PE3yJIbTATE€ BBIMOJHEHMS JIOTHUECKUX OIlepaluii
HaJ IpeauKaTamu?

5. Uto mosy4aeTcs B pe3yJIbTaTe BBINIOJIHEHUS ONEpalluy CBS3bIBAaHUSA MEPEMEHHON
KBAaHTOPOM OOIITHOCTH
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6. Uro mosydaercss B pe3y/ibTaTe BBHINOJIHEHUS OIEpPALMU CBS3bIBAHUS IEPEMEHHOMN
KBaHTOPOM CYLIECTBOBAaHHUS?

7. B xakom citydae ¢popmyia Ha3bIBaeTCst 3aMKHYTOM? OTKPHITOM?

8. Kak mpoucxoaut uHTepnperanus GopMyI1 JOTUKH ITPETUKATOB?

9. Kakume mnpeaukaThl HaA3bIBAIOTCSA TOXKIECTBEHHO-UCTUHHBIMU?  To0XIeCTBEHHO
70kHBIMU? BeimosHuMbIMUA? OTIpOBEP)KUMBIMU?

10. IlepeuricnuTe TUNIOBBIE KOHCTPYKIIUU, UCTIONB3YIOIIUECS ITPH (POpMalIU3aIiu.

11. B dyem 3akioyaeTrcsi METOJ KOHKpETH3allMHM Jisi JO0Ka3aTesJbCTBa TaBTOJIOTUN
anredpel MpeAuKaToB?

12. Ha xakue JOTHYECKHE OIEpalMy 3aMEHSIOTCS KBAHTOpP OOIIHOCTH M KBAaHTOP
CYIIECTBOBAHHMS MPHU UCIIOJIIb30BAaHUH KOHKPETH3AIMUHU IS JI0Ka3aTeIbCTBA TABTOJIOTHH alreOpbl
MPEAUKATOB?

13. 3anumuTe OCHOBHBIC TABTOJIOTHUU alTeOphl MPEANKATOB: MIEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna Ha3zbIBaeTcs nmpuBeaeHHON dopmoii? Kak mpuBecTu mpeaukaTHyro
dbopmyny B npuBefieHHYIO hopmy?

15. Kakas ¢dopmyna Ha3pIBaeTcs ImpeaBapeHHONW HOpMalibHOH popmoii? Kak nmpusectu
NpeIUKaTHYIO (OPMYITy B IIPEIBAPEHHYIO HOPMAIBbHYIO (hopmy?

16. Kakas ¢opmyna Ha3bIBaeTCs CKOJEMOBCKOH craHmaptHoi (opmoii? KakoBsl
NpaBUJIa UCKITFOUYEHUS KBAHTOPOB JUISI MTOJTyYSHHSI CKOJIEMOBCKOM CTaHAapTHOH (GopMbI?

17. Yro Takoe yHudpukamus?

18. Yro Ha3piBaeTCs OMHAPHON PE30JILBEHTOM IBYX TU3BIOHKTOB?

19. KakoB anroput™m MeTo/1a pe3oIfolui 171l peTuKaTHbIX hopMyn?

IIpumepnvie npaxmuueckue 3a0aHus
1. ITycts P(X)= «X — mpocroe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y nenurcs
Ha X». UaTepnperupyiite hopmymny VX(E(x) A Vy(D(X, y) — E(Y)))
2. Ompenenure TOXIESCTBEHHO-UCTUHHA, TOXKICCTBCHHO-JIOXKHA WJIM BBITIOJTHIMA
(ompoBepxkuma) popmyrna VxA(F(x,y), fo(fi(x,y))) B uHTEprpeTauuu M = (—oo,0), A(X,y)="Xx=Yy",

f(2)="22", f(xy)="x+y"

3. Jloka3aTh TaBTOJOTHIO JBYMs CIOCOOAMH METOJOM KOHKpETH3aluHu (3aMEHUB
KBaHTOPHI Ha JIOTUYECKHE OIEpallM) U MO ONPEeAESICHUI0 KBAHTOPOB M JIOTMUECKUX OIeparuil
—(3XP(x)) = Vx—P(x)

4. MeronoM pE30NIONMHA BBIACHUTH OyAeT 1u JaHHasg (GopMysa JIOTHYECKUM
cegerreM VX(P(X) = (Q(X) AR(X))), 3x(P(x) AS(X)) = 3x(S(X) AR(X)),

5. Iloka3arh ¢ MOMOIIBIO METOJIa PE3OJIOIHI CIPaBEAIUBOCTD CIEAYIOMINX CYKICHUN
«HekoTopble PYKOBOIAUTENN C YBaKEHHWEM OTHOCATCA KO BceM mporpammuctam. Hu oauH
PYKOBOAMTENb HE yBaxkaeT O6e3aenbHuKoB. ClieJoBaTeIbHO, HU OJUH MPOrPaMMUCT HE SBIISETCS
0e371eTbHUKOM.

Tema 1.3. ®opmanbHbIE TEOPHH

IIpumepnvie meopemuyeckue 60npocol

1. Yro takoe akcuoma? IIpaBuio BbiBosa?

2. Yto Ha3biBaeTcs BBIBOOM (hopMyisl? Uto Takoe runoresa? llar BeiBoga?

3. Yto Ha3bIBaeTCs JOKa3aTeabCcTBOM (popmyiibl? UTo Takoe Teopema Teopun?

4. Chopmynupyiite ob1mne npaBuia HOCTPOCHUS ASTYKTUBHBIX TEOPUH.

5. B uem otnnuune ¢popMagbHBIX aKCHOMAaTHUECKUX TEOPUN OT moirypopManbHbIX? Uem
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OTJIMYAIOTCSI TEOPUU ECTECTBEHHOI'O BBIBOJA OT AKCHOMAaTHUECKUX TEOPHUi?

6. Omnpenenure mpoOIEeMbl NEAYKTUBHBIX TEOPHH (HEPOTUBOPEUYUBOCTD, IOJHOTA,
HE3aBHCUMOCTb CUCTEMbI aKCHOM, Pa3peIIMMOCTh).

7. Jlaiite ompenencare (HOpMaTbHOM aKCHMOMATHUYECKON TEOpUH HCUUCIICHHE
BBICKA3bIBAaHU Y

8. Chopmynupyiite TeopeMy ACTYKIIHH.

9. JlokaxxuTe TeOpeMy O HEPOTUBOPEUMBOCTU UCUUCIICHUS BBICKA3bIBAHUIA.

10. lokaxxute TeopeMy O MOJHOTE B HIMPOKOM CMBICIIC UCUUCIICHHS BBICKA3bIBAHUIA.

11. JJokaxxute TeOpemMy O pa3peiiiMOCTH UCYUCIICHUS BbICKa3bIBAHUH.

12. JlokaxxuTe TeOpeMy O HE3aBHCHMOCTH CHCTEMBl aKCHOM (OpMaTu30BaHHOTO
MCYMCIICHUS BbICKa3bIBaHUM.

13. JlaiiTe ompenereHWE HCYHCICHHUS BBICKA3bIBAHHMS KAaK TEOPHH ECTECTBEHHOTO
BBIBO/IA.

14. TlepeuncnuTe mpaBuiia BEIBOJIA, HCIIOIb3YyEMbIE B TEOPUH €CTECTBEHHOTO BHIBOJIA.

Ipumepnsie npakmuyeckue 3a0anusl

1. Vxaxute Hemocrarouryo Gopmyny W, Takyro, 4TOOBl TPeThsl U3 JAaHHBIX (HOPMYI

nojgydasach M3  HEpBOM M BTOPOM mo  mpaBwiy  BeiBoga  Modus — Ponens:

Fo>(H>F),(F>(H->F)>(F>(Go(H->F))W-

2. BI)ISICHI/ITe, ABJIACTCA JIU JaHHAA IIOCICA0OBATCIBHOCTh BHIBOJOM U3 AKCHUOM.
OO0ocHyiiTe BHIBOI;

1) G (F—>G),

2) (6> (F>G))>(G—>(G—>(F>0))),

3) G- (G- (F—>0)).

3. lokaxxute Teopemy GopMaTH30BaHHOTO UCYUCIICHUS BBICKa3bIBaHHH F — F .

4. BolsicHuUTe, SIBISIETCS JIM IaHHAs TIOCTIEI0BATENbHOCTh BBIBOJOM U3 runores. Ecnu na,
TO YKa)XHUTE TUIIOTE3bI, IIard BBIBOJIA U BBIBEJICHHYIO (popMyITy:

1) G>H,

2) G,

3) H,

4) H—>(F—>H),

5 F—>H.

5. JlokaxkuTe METOJIOM €CTECTBEHHOT'O BbIBO/Ia A —B = —~(A—B).

6. Jloka)kuTe BBIBOJUMOCTD B HATYPAJIbHOM HCUUCICHUH —> (A&B) ( B& A).

Pazoen 2. Ocnoswvt meopuu epaghos
Tewma 2.1. OcHoBHBIC TOHATHS Teopuu Tpados. Oneparuu ¢ rpadamu.
IIpumepnvie meopemuueckue 80npocsl

1. Kakoii marematudeckuii 00bekT Ha3biBaeTcsi rpadom? UTo Takoe BepiinHa rpada,
pebpo rpada? Kak onpenenuts nopsiiok rpada?

2. Kakue BepmnHbl rpada Ha3bpiBalOTCs cMexkHbIMU? Kakue pebpa rpada Ha3bIBaroTCs
CMEXHBIMU? B KakoM ciydae TOBOPAT, YTO Mapa BEPIIWH KOWHIUICHTHA HEKOTOpOMY pedpy?
Kaxkue pebpa Ha3pIBAIOTCSl MHIIUCHTHBIMY TAaHHON BEpIIHHE?

3. Uro takoe myth (Mapmpyt) B rpade? Kak paccuurars ero mmny? Kakoil myTh
Ha3bIBAETCS 1EMbIO, TPOCTOM 1enbio? Kakoil myTh Ha3bIBAETCS HMKINYECKUM, IIUKIOM, TPOCTHIM
mukioM? Urto Takoe meTiis?

4. Kakoii rpa¢ nazeiBaercst mynbturpadgom? Kakoii rpag HaspiBaercs ncepuorpadom?

23



5. Kakoii rpad naspiBaercs nonusiM? Kak nmpunaTo 0603HavaTh nojiHbie rpador? Kakoi
rpa¢ Ha3bIBaeTcs ABYI0IbHBIM? Kak 0003Ha4ai0TCs MOJMHbIE IBY0IbHBIE Tpadbl?

6. B kakom ciydae mapa rpadoB Ha3bIBaeTCss U30MOPGHBIME IPYT IpYyTy?

7. Kak mocTpouTh MaTpuily CMEKHOCTH Trpada, MaTpHIly MHIMIECHTHOCTH, CTPYKTYPY
cmexxnoctu? Kak 3agath rpad criuckom pedep?

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

9. Kakue 0coOEHHOCTM BO3HHUKAIOT NpPHU IOCTPOCHUH MATpPUIl CMEXHOCTH U
MHIUACHTHOCTH JUIsl oprpados?

10. Kak BbMHCIUTH cTeneHb BepinHbl Tpada? Kak mOCTpouTh BEKTOp CTemeHei
rpada? Kakoii rpad Ha3pIBaeTcs peryssipHbIM?

11. ChopmynupyiiTe U JOKKHUTE JIEMMY O PYKOTIOKATHUSAX.

12. Kak BBIUMCIHTH MONYCTECNICHb 3axoja s BepmmHbl oprpada? IlomycreneHb
ucxona?

13. Kakoii rpa¢ HazbiBaeTcs yacThio rpada G? B kakom cinyyae dyacTh rpada Ha3bIBalOT
noarpagom?

14. B kakom ciy4ae rpad HazpiBaeTcsl CBS3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTHU
rpaga? Uro takoe ximka B rpade? B kakom ciydae KIMKa Ha3bIBAETCS MAaKCUMAIIbHON?

15. Ilepeuucnure omnepaiuu, KOTOpblE MOXKHO BBINOJIHATH Haj rpadamu. Jlaiite ux
ornpezeneHue

IIpumepnvie npakmuueckue 3a0aHus

1. 3agare kaxaplil Tpad pazHbBIMU COCOOAMU: aHATUTHYECKH, MAaTPULIEH CMEXHOCTH,

CTPYKTYpPOIl CMEXHOCTH, CIIUCKOM IIyT (pebep), MaTpuLielt MHIUAEHTHOCTH

-

2. llpexcraBpTe B TEOMETPHUYECKOM W MarpuuHOi (opmax Tpadel G=G UG,
G=G,NGy, G=G,®G,, G=G,+G,, G=G,xG,, G=G,[G,], G=G,[G]
2 3 4

Gl GZ

Tema 2.2. Iuxnel. [Tnanapaocts. Packpacka rpada. lepesbs. OcToB rpada. CBsI3HOCTb.
IIpumepnvie meopemuyeckue 60npocol

1. Uro Ha3bIBalOT paccTOSIHMEM MeXIy BeplIMHaMu rpada? Kak mocTpouts MaTpuiry
paccTostHu# Tpada’?

2. Yto Takoe 3KCIEHTPUCUTET BepIIMHBI rpada? Kak BBMUCIUTH paguyc U AUAMETP
rpada? Urto Takoe neHTp rpada?

3. Kakoii rpa¢ HazweiBaroT nepeBom? Kak m3obpaxkaeTcsi 1epeBo MpH MIIOCKOHW yKITaake?
Yro Takoe nec?

4. Kakyio yacte rpada Ha3bIBalOT €ro ocToBoM? Kak BBIYHCIMTH HUKIOMAaTHYECKOE
gricno rpada? KakoB cMBICHT 3TOM BETUYHHBI?

5. ChopmynupyiiTe anroputM 00Xxo/1a BepIIvH rpada MoUCKOM B IIIyOuHY.
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6. ChopmynupyiiTe anroput™ 00xo/1a BepIInH rpada MOUCKOM B LIUPUHY.

7. Kakoli rpa¢ HazpiBaercs peOepHO-B3BelIeHHBIM? Kak MOCTpOMTH MaTpHIly BECOB
pebGepHo-B3BemeHHOro rpada? Kak BEIUMCINTB BeC MaplIpyTa B peOepHO-B3BELICHHOM rpade?

8. Chopmynupyiite anroputMm Kpackana momcka ocToBa HaMMEHBIIETO Beca B pedepHO-
B3BEILIEHHOM rpade.

9. Chopmynupyiite anroputm lIprmMa moucka ocToBa HaMMEHBILIErO Beca B pebepHO-
B3BEILIEHHOM rpade.

10. Kakoe nzobpaxenue rpada Ha3pIBacTCs TEOMETPUICCKON peain3aiueii?

11. Jlokaxxute TeopeMy O peau3aiuu Jr0oro rpada B TPEXMEPHOM EBKJIUIOBOM
IPOCTPAHCTBE.

12. Kakue rpadsr Ha3piBatoTcsl TuiaHapHbIMUA? UTO Ha3bIBAaeTCS T'PAaHBIO IJIAHAPHOTO
rpada? Kakue rpanu Ha3pIBarOTCS BHYTPEHHUMH, Kakas BHeIIHeH? Kak BBIYMCIUTH 3HIEPOBO
YHUCIIO TUIaHAPHOTO Tpada’?

13. Jokaxute Teopemy 00 3iIepoBON XapaKTePUCTHUKE IIIAHAPHOTO rpada.

14. Toxaxxute HerutanapHocTh rpadoB Ks, Ks ;.

15. ChopmynupyiiTe KpUTEpuUil IIIOCKOH pean3yeMocTu rpada.

16. Kak Beruncinuth yucio mianapaoctu rpada? Tomuny rpada?

17. Yro Ttakoe BepmuHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHOI? Kakoii rpad Ha3eiBaeTcst K-packparimBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B uemM coCTOUT alnropuTM mocae10BaTeIbHOTO PACKPAITHBAHUS.

18. Uro Takoe xpomaTudeckoe uncio rpada. JlokaxuTe HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouTts pedepHbIii rpad ganHoro rpada?

Ipumepnvie npaxmuyeckue 3a0anus

1. Haiftu MaTpuily paccTOSHUN, IUaMeTp, paauyc, IEHTpalbHble U TepudepuitHbie

BEpILIMHBI Tpada
1 )

2 4 6
2. TlocTpouTh OCTOBBI HaWMEHBIIETO Beca, TMONB3YsACh anroputMamu Kpackama u
ITpuma.

—

3) 2)
®3)

AN

2 4@ 6

3. SBnsarorcs M gaHHble rpadbl TUaHapHBIMU? OnpefenuTe TONIMHY U YHCIIO0
wiaHapHoctu rpadoB. Jlns miiaHapHbIX TpadoB MOCTPONTE IUIOCKYHD T€OMETPUYECKYIO
peann3anuio, OpeIeIUTe YUCIIO IPaHeil.

5 6
4. TlpuMeHUB aNrOpUTM IOCJIEIO0BAaTEIbHOTO PACKpALIMBAaHUS, TOCTPOUTH PACKPACKY

BEpIIUH I rpada
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5. Haiitu xpoMaTtuueckoe 4ucio.

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

1. B kakom ciydae rtpad HazpiBaeTca odiiepoBeiM? Kakoit rTpad HaszpBaercs
MOJTY3UJIEPOBBIM?

2. Jloxkaxute KpuTepuil sunepoBoctu rpada. KakoB kputepuil moirysuaepoBOCTH
rpada?

3. ChopmynupyiiTe aaroputM MoCTpOCHUS diiepoBa LKKIa B rpade.

4. B kakom cnyuyae oprpa¢ HasbpiBaeTcsl 3iiepoBeiM? ChopMyaupyiTe KpUTEpHUil
SIIEPOBOCTH AJis oprpada.

5. Kaxoit rpad HazpBaeTCS TaMUIBTOHOBBIM, IOJYTaMHJITOHOBEIM? Kakwue
JIOCTATOYHBIE YCIIOBUS CYLIECTBOBAHUS FraMIJIBTOHOBBIX LIMKJIOB B Tpade Bam u3BecTHbI?

6. B ueM coctout 3a7aua koMMuBosikepa. CHopmMyaupyiiTe alropuTm Ijs €€ pelieHusl.
Kak moBemer cebs 3TOT ainroputMm ecinu pemieHue orcyrctByer? Kak mpeoOpazoBarh 3TOT
QITOPUTM JJIsl HAX0XK/IEHUS! TaMUJIbTOHOBA IMKJIa HAanOOJIbIIEero Beca?

7. Chopmynupyiite Teopemy o K-0if cTeeHH MaTpPHIBI CMEKHOCTH rpada.

8. Kak moctpouth mMaTpuily urepanuii u mMatpuily cBsisHoctu rpada? Kak crpoutcs
MaTpHIa JOCTHKUMOCTH oprpada?

9. Kakue THITBI CBSI3HOCTH BBLICTSIOT 1)1t oprpados? B yem ux otnuume?

10. Yro Takoe 6aza oprpada? Uto Ha3pIBalOT CUIBHO CBS3HOM KOMIIOHEHTOW oprpada?
Kak moctpouTh MaTpuIly CHIIBHBIX KOMITOHEHT?

11. Cdhopmynupyiite maru anroputma dopna-bennmmvanHa HaxoxkIeHUs KpaT4alIINX
MapuipyToB B rpage. Kak nosezer ce0st 3TOT anroputm B oprpade, coaeprkarieM KOHTyp?

12. Kaxoii rpad Ha3pIBalOT ceThi0? UTO Takoe UCTOYHHK U CTOK CETH?

13. ChopmynupyiiTe mard ajaroputrMa onpeaeacHus ypoBHel BepiiuH cetu. J{s dero
MIPOBOAMTCS TOMOJIOTHYECKasi COPTUPOBKA BEpILINH rpada?

14. Kakas ceTh Ha3pIBaeTCs TpaHCTIOPTHON? UTO Takoe pa3pe3 TpaHCIIOPTHOM ceTu?

15. Yto Takoe MOTOK B TPAHCIIOPTHOM CETH?

16. B xakoM ciydae Jayra TpPaHCIIOPTHOW CETH Ha3bIBaeTCs HachlmeHHoW? Kakoi
MapuIpyT B TPAHCIOPTHOM CETH HA3bIBACTCS HACBHIIIEHHBIM?

17. Kakoii MOTOK B TPAaHCTIOPTHOM ceTH Ha3bIBaeTcs MONHBIM? Chopmynupyiite teMMy
u Teopemy Popna-PankepcoHa 0 IOTOKE B CETH.

18. Vkaxure maru anmroputma Doppa-DankepcoHa MOCTPOSCHUS MaKCUMAIbHOTO
MOTOKA B CETH.

IIpumepnvie npaxmuueckue 3a0anus
1. [TpoBeputs siBsieTCs 11 Tpad
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SIJIEPOBBIMH, MOTYIMIEPOBBIMU, TAMUIIBTOHOBBIMHU, IIOJIyTaMUJIBTOHOBBIMH.
2. MeTonoM BeTBEH M TpaHUIl PELIUThH 3a/a4y KOMMHBOSDKEpa JUIsl rpada, 3a1aHHOTO
MaTpuLed BeCOB. BEIYMCINTG FraMUIIBTOHOBBI LIMKJIBI MUHUMAJIBHOI'O 1 MAKCUMAJIBHOT'O BECOB.

o 13 7 5 2 9
8 o 4 7 5 o
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. [locTpouTh MaTpHIly TOCTHKMMOCTHA M MaTPHUIy CHIBHBIX KOMIOHEHT. Onpenenurhb
6a3y rpaga

2 69
5 !
4 e 11

4. Vicnonw3ys anroput™m Popaa-bemimana, HailiuTe Bce KpaTdyaliiiie MapIIpyThl U3
BEPIIUHBI | 10 KaXI0M U3 OCTAIbHBIX BEPILHH.

CocraBuTtens (v): KaHJ. TEXH. HayK, AoleHT Pemernukosa E.B.

(Pamunus, unuyuaner u dondcnocms npenodasamensi (et))
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