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1 leab AUCUUIIAHBI.

B pesynbrate OCBOEHHS MaHHON IUCHMIUIMHBI Yy OOy4alomierocs IOJDKHBI OBITh
c(opMHpPOBAaHbI KOMIIETEHIIMM OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeNbHONW MPOrpaMMbl
OakanaBpuarta (nanee - OIIOII):

OIIK-2.

ConepmaHHe KOMIICTCHIIMI KaK IIAaHUPYEMBIX PE3YJIBTAaTOB O6y‘leHI/IH 10 JUCHHUIIIIMHE

cM. Tabiunel 1 u 2.

1.1 ®opMupyemMble KOMIETEHIMH
Tabmuua 1 - @opMupyemble TUCHUIITTHON KOMIIETEHLIUU

Hawnmenosanue Bua HaumenoBanue kareropun | Kox u Ha3BaHME KOMIETSHITUHI
KOMICTCHLMH (TpyTIIIBI) KOMITETEHITHIA

(VHUBepcanvHas,

obwenpogeccuonanvras,

npogheccuonanvras)

obwenpogeccuonanvias Teopernueckue u OIIK-2 CriocobeH MpUMEHATh COBPEMEHHBIH

MPaKTUYECKHUE OCHOBBI
npohecCHOHANBHOM
JESTETHHOCTH

MaTEeMaTUYECKUI anmnapar, CBI3aHHBIN ¢
MIPOEKTUPOBAaHUEM, Pa3paOOTKOH,
peanuzanuen U OlEHKOW KauecTBa
MPOTPaMMHBIX MPOAYKTOB U IPOTPAMMHBIX
KOMIUIEKCOB B PAa3IMYHBIX 007IaCTAX
YeJI0BEUECKOM JAeATEIbHOCTH.

1.2 UHaAuKATOPHI J0CTHKEHUSI KOMIIETeHIUii
Ta6mmma 2 — MHAUKaTOphI TOCTHKEHUS KOMITIETCHIINHN, (OpMUPYEMBbIE TUCITATITHHON

KO)I 1 Ha3BaHHUEC KOMIICTCHIIMH

NHaukatopsl JOCTUXEHUS
koMmrerennuu mo OITOIT

JIMCUMIIIMHBI U TPaKTUKH,
tdhopmupyronmme komnerennuo OIOIT

OIIK-2 CriocoGeH NMpuMeHsTh
COBpPEMEHHBIN
MaTeMaTUYeCKHii anmapar,
CBSI3aHHBIN C
MIPOCKTUPOBAHUEM,
pa3paboTKOM, peamu3anuei u
OLIEHKOM KayecTBa
MPOrPaMMHBIX MTPOYKTOB U
IMpOorpaMMHBIX KOMIIJICKCOB B
pa3IMYHBIX 00JIACTSIX
YEJI0BEYECKON JIEATEIbHOCTHU.

2.2 IlpuMeHsieT MeTOTBI

b1.0.13 duckpeTHas MaTeMaTHKa

MpoeKTUpoBanus, pazpaborku, u | 651.0.16 MaTemaTtnieckue METOIbI U

peajm3anuu nNporpaMMHBIX IIpoOrpaMMHOC obecrieueHue 3alllUThI

HPOyKTOB

HHpOpMALTUH

Bb1.0.19 KomnbrorepHas rpaduka
b1.0.22 MeTtposorus 1 Ka4ecTBO
MPOrPaMMHOI0 00eCIeUeHUs
b1.0.27 ba3bsl naHHbIX

b1.0.32 3D monenupoBanue
b2.0.02(I1) ITpousBoacTBeHHas
pakTuka. TexHogoruyeckas
(IpOEKTHO-TEXHOJIOTHYECcKas)
MIPaKTUKA

b3.01(1) IToaroToBka k mpomemype
3aIIMTHI U 3aL1Ta BBITYCKHON

KBaTM(UKAITMOHHON paboThI

1.3 3nanusi, yMeHnusi, HaBbIKH (3YB) nmo aucuuniiuxe
Ta6muma 3 — 3nanus, yMeHus1, HaBbIKH, (GOPMUPYEMbIE AUCITUTUTHHON

Kon u HasBaHue WNHnukatopsl JOCTUXEHUS
KOMIIETEHIIUHA KOMIIETEHIINH, 3aKpETIICHHbIE
3a JUCHUILUINHON

3HaHusA, ymeHus1, HaBbIkU (3YB),
(dhopMupyemMbIe TUCIUTUIHHOM




Kox u Ha3sBanue
KOMIIETEHIINN

WNHpukatopsl JOCTUXEHUS
KOMIIETEHIINH, 3aKpETIICHHbIE
3a JUCHUILINHON

3HaHusA, yMeHus1, HaBbIkU (3YB),
(dhopMupyemMbIe TUCIUTUIHHOM

OIIK-2 Cnocoben
MIPUMEHSTH COBPEMEHHBIH
MaTeMaTUYECKHUI anmnapar,
CBSI3aHHBIM C
MIPOCKTUPOBAHUEM,
pa3paboTKoi, peann3anueit
U OLIEHKOM KauyecTBa
MPOrpaMMHBIX MPOYKTOB
Y TIPOTPaMMHBIX
KOMIIJIEKCOB B Pa3TMIHBIX
001aCTIX YeIOBEYSCKOM
JIEeSITENbHOCTH.

2.2 llpumeHsieT METOIbI
MIPOCKTUPOBAHUS, Pa3pabOTKH,
Y peaj3aliy IporpaMMHBIX
MPOAYKTOB

3HATh:

— OCHOBHBIC  (DaKThl, KOHICHA U
TIPUHITUIIBI TUCKPETHOW MaTEeMaTHKH.
YMmerThb:

— TIpPaMOTHO MOJb30BAThCS
JUCKPETHON MaTEMAaTHKU;

— CTpOro J0Ka3blBaTb MAaTEMaTUYECKUE
YTBEPXKICHUS W3 OOJACTH IJUCKPETHOU
MaTeMaTHKH, BBIJIESS TJIaBHBIE
CMBICJIOBBIE aCIIEKThI B JOKA3aTeJIbCTBAX;

SI3BIKOM

— IPUMEHATH METObI JIUCKPETHOM
MaTeMaTHUKH JUTS MIPOEKTUPOBAHUS,
pa3paboTKH U peaau3aliiy MpoTrPaMMHBIX
NPOAYyKTOB

Baanernb:

CITOCOOHOCTBIO pemaTh
po(hecCUOHANBHBIC 3a/1a4H, CBSI3aHHBIC C
MIPOEKTUPOBaHUEM, Pa3padOTKOH, U
peanu3aiueil IporpaMMHBIX IIPOAYKTOB B
HCCIIEA0BATENBCKON U MPUKIATHOMN
NEeATENHbHOCTH, UCTIOIB3YST OCHOBBI
JUCKPETHON MaTEMATHKHU.

2 O0bEM M TPYI0EMKOCTh JUCIUILIMHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

DopMbI IPOMEKYTOYHOH aTTECTALMM.
Ta6mmma 4 — O0beM U TPYJI0EMKOCTh JUCITUTIIMHBI 110 BUAM yIeOHBIX 3aHSATUH

N O0béM yacos 1o Gpopmam
O01ast TpyI0EMKOCTh ¥ BHJIbI YU€OHOH pa0OThI MO JUCIUILINHE, N —
MPOBOJIUMBIC B Pa3HbIX (popmax 090 0300 300
1 O6mas TPYI0EMKOCTh JTUCITUTLTAHBI 360
2 KonTakTHast paboTa oOydJaromuxcs ¢ mperoaaBareneM (1o BUgam 100
y4eO0HBIX 3aHIATHHN) (BCETO)
AynutopHas pabora (Bcero): 100
B TOM YHCIIE:
JIEKIIUU 34
NPaKTHYECKUE 3aHSATHS, CEMUHAPHI 66
B UHTEPAKTUBHOM (hopme
B DJICKTPOHHOU (opme
3 CamocrosTenbHas pabota 00yJaromuxcs (BCero) 188
4 TIpoMexxyTOUHasl aTTeCTAIUs 00YYAIOIIEerocs — JK3aMeH
1 00BEM YacoB, BBIJICIICHHBIH HA MPOMEKYTOUHYIO aTTECTAIHIO: (2
cemMecTp
JK3aMEH
(3cemec
p)

3. YueOHO-TeMATHYECKHI IJIAH U COlepP:KaHue JUCHUIINHBI.
3.1 YueOHO-TEeMATHYECKHNH MJIAH

4




Tabnuua 5 - Yue6Ho-TeMaTHuecKui miaH o4Hoi (GopMbl 00yUeHHS

- O6mas TpymoemkocTs 3aHATHI (Yac.) DopMe!
= TPy A0EM AymuTopH. KOHTPO I
E: Pa3nensl U TeMBI OTUCHUILIMHEL | KOCThH 3AHSATUS CPC HPOMEIKYTOTHO
e 10 3aHATUIM (6ce2o ™ ey, TIPaKT. it arrecTarmn
2 uac.) yCIEBaeMOCTHU
%
Cemectp 2
1. Teopust mHoocecme 72 8 16 48 NupuBuyans
HOE 3aJIaHKe
Nel
1-2 1.1 TloamuOkecTBa. Onepanuu Haa 28 2 6 20 Tect Nel
MHOKeCcTBaMU. MOIIIHOCTD
MHO>KECTB.
3-6 1.2. Tlpsimoe mpousBeieHUE 32 4 8 20 Tect Ne2
MHOeCTB. COOTBETCTBHS.
CBolicTBa COOTBETCTBHIA.
7-8 1.3. OyHKIMH. 12 2 2 8
2. OcHosbl meopuu epagos 72 8 16 48 Wnpusuyans
9-10 2.1. OcHoBuble moHATHA Teopuu | 20 2 4 14 HOE 3a/1aHue
rpadoB. Onepanuu ¢ rpadamu. No2
11-12 | 2.2. LluKbL. [lnanapHoCTh. | 22 2 6 14 Tect Ne3
Packpacka rpada. Hepesps. OctoB
rpada. CBA3HOCTS.
13-16 | 2.3. AnropuTtmbl pemieHus 3aaa4d Ha | 30 4 6 20
rpagax.
[IpomexyTouHas arTecTanus 36 yK3aMEH
JK3aMeH
HUTOTI'O 1o cemectpy 2 180 16 32 96 36
Cemectp 3
1. Mamemamuueckas nocuxa 144 18 34 92
1-2 1.1. bynessl ¢bynknuu. | 22 2 6 14 Nupmsuayans
IIpeacraBieHne B  HOPMAaIbHBIX HOE 3aJjaHHe
dopmax. Nel
3-4 1.2, Munumuzauuss ~ OyneBbx | 22 2 6 14 Tecr Nel
(GYHKITHA.
5-6 1.3. Tlonnora cucrem OyneBbix | 20 2 4 14
byHKIU.
7-8 1.4. [punoxenus OyneBbix | 12 2 2 8
GYHKIMA K  TEOPHUH  pelleiiHO-
KOHTAKTHBIX CXeM [IpHiIoKeHHs
OynieBbIX (DYHKIUH K TCOPUH CXEM
U3 (YHKIMOHAJIBHBIX JICMEHTOB.
9-12 1.5. Anrebpa  BbICKa3piBaHUHW. | 24 4 6 14 NupuBuyais
Jlornueckue ciaencrausl. HOE 3aJjaHNe
Ne2
Tect Ne2
13-14 | 1.6. Anrebpa npeauKaTos 22 2 6 14 Wunusuayans
HOE 3aJIaHKe
Ne3
15-18 | 1.7. ®opmanbHBIE UCUUCIICHUS 22 4 4 14 Wunusuayans
HOE 33/1aHne
Ne4




OO6mast TpymoeMkocTs 3aHATHI (Yac.) DopMe!
\E TPYLOEM AyIUTOpH. TEKYLIETO
= Pa3nensl U TeMBI OUCHUINIMHEL | KOCThH 3AHATUS KOHTPOJIL 1
5 (66620 CPC HPOMe)KyTOllHO
= 110 3aHATUAM JIEKII. MpakKT. W aTTeCTalu
) uac.) yCIEBAEMOCTH
2
[IpomexxyTouHas aTTecTaus 36 JK3aMeH
dK3aMeH
IMTOI'O no cemectpy 3 180 18 34 92 36
| Beero: | 360 | 34 66 188 72

3.2. Coaep:xaHue 3aHATHH 110 BUJaM y4eOHOI padoThI
Tabmuma 6 — ConepkaHue AUCIUTUTHHBI

No HaumenoBanue pasznena,
CopepxaHue 3aHATH
n/n TEMBI JUCIUIIIINHBI
Cemectp 2
Cooeporcanue n1eKyuonHo20 Kypca

1 Teopus mHodCECMB [HonmuosxecTBa. Onepannu HaX MHOXECTBaMH. MOIITHOCTb
MHOkecTB. [Ipsmoe mpousseneHre MHOKeCTB. COOTBETCTBUSI.
CBoiicTBa cOOTBETCTBHI. Pemsnnonasie 0a3bl JaHHBIX. OyHKITUH.

1.1 | IlommuoxxectBa. Oneparnuu MHoxecTBa. DiaeMeHT MHOKecTBa. IloqMHOKkecTBa. PaBeHCTBO
HaJ MHO>KECTBaMH. MHOeCTB. BxiroueHne MHoxkecTB. Oniepaiuy HaJ MHO)KECTBAMHU.
MOIIHOCTE MHOXKECTB. Huarpammel Ditnepa. Xapakrepuctuiaeckue nmpeaukaTsl. OCHOBHBIE

9KBHUBAJICHTHOCTH. MOITHOCTh MHOKECTB. KOHEUHBIE MHOXECTBA.
CuerHble MHOeCTBAa. KOHTHHYaIbHBIE MHOXKECTBA.
OKBHUBAJIEHTHOCTh MHOYECTB.

1.2. | IIpsimoe mpou3BeAeHNE Koprex. [Ipsimoe npoussenenre MHOKECTB. OTHOILIEHHE.
MHOXecTB. COOTBETCTBUSI. CootserctBre. CriocoObl 3a1aHust cOOTBETCTBUNA. Onepanuu Hax
CBoiicTBa COOTBETCTBHIA. cooTtBeTcTBUAMHU. CBOiicTBa cooTBeTCTBHMH. Kitacchl cooTBETCTBHIA.

1.3. | Oynkuum. OyHKIMOHATBHOCTD cooTBeTCTBUH. Kommnozummst dyHkunii. Tumst

(hyHKIHHA.

2. OcHogbl meopuu 2pagos OCHOBHBIE TOHSTHS W OMpeeNeHuss Teopun TpadoB. 3amaHue

rpadoB. Onepannu Hajx rpadaMu. AITOpPUTMEBI Ha rpadax.

2.1. | OcHoBuble moHATHS Teopuu | OcHOBHBIE MOHATHS Teopun rpados. CrmocoOwl 3amanus rpados.
rpagos. Oneparuu c | Onmepatunn  Hajy tpadamu. Tunsl rpadoB. Oprpadsl U ux
rpagamu. ocobennoctu. PaccTosiHus B rpadax.

2.2. | Iukiel ITnanapHOCTh. | OlnepoBel M raMwibTOHOBBI rpadsl. [lnanapuocts. Kpurepuit
Packpacka rpada. [lepesps. | mianaprocTH. Packpacka rpada. Xpomarnaeckoe uncio. ['nmoresa
OcrtoB rpada. CBA3HOCTb. 0 YeThIpEX Kpackax. 3ajada ONTHMAIbLHOTO pacmnucanus. JlepeBbs.

OctoB rpada. OOxon B MHPUHY ¥ B TIyOHHY. AJTOPUTMEI
MTOCTPOEHUST OCTOBA HANMEHBIIIETO Beca ISl peOepHO-B3BEIIIEHHOTO
rpada.

2.3. | AnroputMmsel pemieHus 3anad | Meton BeTBeM M TpaHMIl AJI PEUIEHH 3aJaud KOMMHBOSDKEPA.
Ha rpaax. Anroputm  @oppa-bennmana  Houcka  KpaT4aWInero  IMyTH.

Anroputm ®opaa-PankepcoHa MOUCKa MaKCHMAaJIbHOTO MOTOKA B
CETH.




No
n/m

HaumenoBanue pas3zacia,
TEMBbI JUCIIUITIINHBI

ConepsxkaHue 3aHITHS

Cooeporcaniue npakmuieckux 3aHsmull

1 Teopus mHoocecms Brinonnenue onepauuii HaJg MHOKeCcTBaMU. Jl0Ka3aTenbCTBO
paBeHCTBa MHOeCTB. OnrcaHNe COOTBETCTBUI Pa3IMIHBIMU
cnocobamu. BrisiBrieHre cBOMCTB cooTBeTCTBUI. OmpeneneHme
TUIIOB COOTBETCTBUU.

1.1 Omnepartiu Hay | Onepanuu HaJT MHOKECTBAMHU:

MHOKECTBaMH. - HETMIOCPEICTBEHHOE BBINOIHEHUE;
- H300pakeHne Ha Tuarpammax Jiepa;
- IOCTPOCHNE XapPAKTEPUCTHIECKUX MTPEIUKATOB.

1.2 | PaBeHCTBO MHOXECTB. Jloka3aTensCTBO paBEHCTBA MHOMKECTB METOJOM  B3aMMHOTO
BKJIIOUEHHs, Ha  JuarpaMMax  OWiepa, C  TIOMOUIbIO
XapaKTEePUCTUIECKHUX MPEINKATOB.

1.3 | DKBHUBaJICHTHbIE Hcnonp3oBaHne 3aKOHOB TEOPHH MHOXKECTB ISl SKBUBAJIEHTHBIX

npeoOpazoBanus HOPMYIL. npeoOpazoBaHuii GOpMyIL.

1.4 | CooTBeTcTBUS, cnoco0b! | Ommcanue COOTBETCTBUI MaTPHYHO, TPadUIECKH.
3alaHUsl W omepanuyd Haja | BelmonmHeHwe omepanuii  HaJ ~ COOTBETCTBHSIMH, — 3aJaHHBIMHU
HUMHU MIEPEYUCIICHUEM, MATPUYHO, TPAPUUCSCKH.

1.5 | Onepanun Haj | BoimonHeHue omepauuii  Hax  COOTBETCTBHUSIMH, 3aJaHHBIMU
COOTBETCTBHSAMH MepeYNCIIEHUEM, MATPUIHO, TPAPHIECKH.

1.6 | CBoiicTBa COOTBETCTBUH. OrnpeneneHue CBOMCTB COOTBETCTBUI aHATUTUUECKH U C MIOMOIIBIO

MaTpHII.

1.7 | Kimaccel COOTBETCTBUH. BrisBneHre  COOTBETCTBUM  SKBUBAJCHTHOCTH U HOPSIKA.
Brigenenne KilaccoB  OKBHUBAJICHTHOCTH, BBIABIEHHWE CTpOTO,
HECTPOTOT0, MOJHOTO ¥ YACTUYHOTO MOPSIKOB.

1.8 | ®yHkuuU. Onpenenenue cBONCTBa (PYHKIIMOHATLHOCTH Y COOTBETCTBUH.
Haxoxnenue obnactu onpeseneHus, 00JacTi 3HaYCHH, 00PaTHBIX
¢dbysknuii. OnpeneneHne THTIOB (PyHKITUH.

2. OcHogbl meopuu 2pagos 3aganue rpadoB pazaHUHBIME criocobamu. BeImonHeHne onepaiuii
Hag Tpadamu. [lpumMeHeHHMEe  anTOPUTMOB I PEIICHUS
MPaKTHYECKUX 3a/1a4 C UCTIOIh30BaHUEM TPadOBBIX MOJIETEH.

2.1. | CnocoOsl 3ananust rpagoB. ITocTpoenne MaTpUIlBl CMEXHOCTH, MATPHUIIBI WHIUICHTHOCTH,
CTPYKTYpPBl CMEKHOCTH, CIIUCKa pebep st 3amaHus rpada u
oprpada.

2.2. | Onepanuu Hajg rpadamu. Brimonnenue onepanuii Ha rpadamu.

2.3. | Paccrosame B rTpadax. | [Toctpoenue MaTpPHUIIbI paccTosiHUM. OmpeneneHue
HepeBbs. OcroB. OOX0JbI | SKCLIIEHTPUCUTETa BepiiuH rpada, paauyca, auamerpa, IEHTpa
rpados. rpacga.

O6xon BepmuH rpada MeTogamu B INIyOUHY U B IIHPHHY.
[TocTpoenue ocToBa HaMMEHbILIETO Beca Mo anropurMaM Kpackana
u [Ipuma.

2.4 | Hukmsl B rpagax. IToctpoenue aiinepoBa mnuxia mno amnroputmy @Duépu u
raMWwIbTOHOBA LIMKJIa HAWMEHBIIETO BECa METOIOM BETBEH u
TPaHMII.

2.5 | AIropuTtmsl pemenus | Anroputm  @opna-bennmana ans mowcka  MUHHUMAJIBHOTO

KIIACCHMYECKUX  3aJad  Ha | MapuipyTa B rpade.
rpadax. Packpacka BepmmH Tpada. AJTOPUTM  TOCIEAOBATEIHLHOTO
pacKpalIuBaHusl.

2.6 | CereBble MoOZenu u | Anmroputm @opnpa-dankepcoHa MOWCKa MaKCUMAIIBHOTO TOTOKA B
AITOPUTMBI pemeHus | cery.

KJIaCCHYCCKUX 3aaa4.




n/m

HaumenoBanue pas3zacia,
TEMBbI JUCIIUITIINHBI

ConepsxkaHue 3aHITHS

HpOMC)KyTO‘{HaH aTTeCTaluA - OK3AMEH

Cemectp 3

Cooeporcanue n1eKyuonHo2o Kypca

1. Mamemamuueckas nocuxa | bynessr  ¢ynkmun. IlpencraBnenne B HOpMadbHBIX (hopMax.
Munnmuzanusa OyneBbix ¢yHkuuil. IlomHoTa cucteM OyneBbIX
dbyaxauii. [Iprnoxenus OyneBBIX (QYHKIIMH K TEOPHH PEICHHO-
KOHTAaKTHBIX CX€M M CXeM M3 (YHKUHMOHAIBHBIX DIIEMEHTOB.
AnreOpa  BbICKasbIBaHWU. Jlormdeckwe  CIEACTBHS M HX
JIOKA3aTeILCTRO. Anrebpa  mpeaUKaToOB. JlokazaTenscTBO
TaBTOJIOTHI B anredpe npeaukaToB. @opManbHble HCUUCICHUS.

1.1. | bynesnl ¢dyaxmun. | OcHoBHBIE OyneBbl (GyHKOHMH. Tabmuiel ucTHHHOCTH. OCHOBHBIE
IIpencraBnenue B | O9KBUBAJIEHTHOCTH OyneBbIX (yHKIwiA. J[BoiicTBeHHOCTH. [IprHIMT
HOPMaJIbHBIX (POpPMax. nBoiicTBeHHOCTH. CyliecTBeHHbIE NepeMeHHble. J[HM3bIOHKTHBHbBIE

U KOHBIOHKTHBHbIE HOpMasibHBIE (opmbl. Teopembl lllenHoHa.
CoBeplilieHHbIC JU3bIOHKTUBHBIE U KOHBIOHKTHBHBIE HOpPMAaJIbHEIC
¢dopmbl. [Tomnaom XKerankuna.

1.2. | MunumMuzanus OyneBbIX | MUHUMAJbHBIE TU3BIOHKTHBHBIE U KOHBIOHKTUBHBIC HOpPMaJbHBIC
(hyHKIHH. ¢bopmel. EnuHMYHBIE WHTEpBaidsl OyiieBa KybOa. MakcHMaabHBIC

eAnHUYHble WHTepBaibl. [IpocTeie mMmrumkanTel. CoKpalleHHas
JH®. Meron Kgaitna moctpoenns muHuMaibHbix JH®. Kaptel
KapHo.

1.3. | [lomHOTa cuctem OyneBbix | OCHOBHBIE 3aMKHYTHIE KiIacchl OyneBbIX (yHKIuit (kmaccsl [locra).

GyHKIHA. [Tomusie cuctemsl OyneBbIX (GYHKIMUA — ompezaeneHue. Kpurepuit
[TocTa 0 MOJIHOTE CUCTEMBI.

1.4 | Ilpunoxenus OyneBwix | PeneiiHo-koHTakTHas cxema. DyHKIMS NPOBOAMMOCTH. 3agada
(YHKIMHA K TEOPUH pelleifHO- | CHHTe3a MW 3ajada  aHanmm3a. Cxema u3  (pyHKIMOHAIBHBIX
KOHTaKTHBIX cxeM | aneMeHToB. {OYHKIMOHAJIBLHOE M CTPYKTYPHOE OIpEJeNIeHus.
[punoxenus OyneBbix | DyHKUUSA NIPOBOAUMOCTH. 3a7ada CHHTE3a U 3a7ada aHaJIn3a.
(YHKIMA K TEOPHH CXEM M3
(yHKITMOHATBHBIX
3JIEMEHTOB.

1.5 | Anrebpa BBICKa3bIBaHUH. | BrickaspiBanue. Onepaunu Haj BeICKa3biBaHUsIMU. Dopmanu3zanms.
Jlornueckue cnencrausl. Wnrepniperanus. Jlorndeckoe ciemoBanne QGopMmyd. MeTonsl

JloKa3aTenbCcTB: Merox KgaiiHa, MeTox penyKIuH, MeTOo]
PE30JIIOIUH.

1.6 | AnreOpa npeaukaToB [Ipenukarel. MecTHOCTH TpenuKaTa. MHOXECTBO HMCTHHHOCTH.
KBantopHeie wu sormueckue omnepanydd. TaBTOIOTHH JIOTHKH
MIPEIUKATOB.

1.7 | ®opmaibHBIC UCUHCTICHHS Bunet Teopwmii. I[loctpoenue QopmanbHoit Teopun. Teopema.
Hcuncnenne Bbicka3piBaHUN. Teopus eCTECTBEHHOTO BBIBOJIA.

Cooepoicanue npakxmuieckux 3aHamull

1. Mamemamuueckas nocuxa | loctpoenne TabIUIL ACTUHHOCTHU OyJeBbIX (GyHKIHA,
OKBHUBaJICHTHBIE TIpeoOpazoBanus Gopmyin. [lpencraBnenue B
HOpMaNbHBIX  Qopmax. MwuaEME3anus OyneBbIX  (QyHKIWH.
BrusiBnenne nonHeix cucteM OyneBbIX GyHKUuH. CHHTE3 M aHAIU3
peNeHHO-KOHTAaKTHBIX CXeM W CXeM u3 (yHKIMOHAIBHBIX
3MeMeHTOB. BpImonHeHne omepauuii HaJX  BBICKa3bIBAHUSAMHU.
dopmanuzanus ¥ WHTEpPIpETas B aireOpe BHICKa3bIBAaHWNA W B
anreOpe  mpeawkaToB. [IpoBepka  JIOTHYECKHX  CIEACTBHI
Pa3NUYHBIMUA METOJIAMH.

1.1 | byneBnr ¢ynkuun. Tabmuus | [TocTpoenne TabnuI HCTUHHOCTH OYJIEBBIX (HOPMYIL.




HaumenoBanue pas3zacia,

ConepsxkaHue 3aHITHS

/I TEMBI TUCHUTIINHBI
HACTUHHOCTH. Jloka3aTenbCTBO ~ OKBUBAJCHTHOCTH  (QOpMyn ¢  MOMOLIBIO
OKBUBAJICHTHBIC SKBHUBAJICHTHBIX IIPe0Opa30BaHU.
peoOpa3oBaHusL.

1.2. | JIBOMCTBEHHOCTb. [locTpoenue nBOMCTBEHHBIX (PYHKUIMH 10 ONpEAENCHHIO U C
Cy1iecTBeHHBIE HCIIOJIB30BAaHUEM IIPUHIIUIA JBONCTBEHHOCTH.

MIepEMEHHBIE. Onpenenexue CyIIECTBEHHBIX MEePEMEHHBIX (byHKIUH.
Hckmouenne u nobaBierne GUKTUBHBIX IEpEMEHHBIX.

1.3 | HopmanbHsle topwmer | [locTpoeHrne IM3IBIOHKTUBHBIX M KOHBIOHKTUBHBIX HOPMAaJIbHBIX
MIpeJICTaBJICHUS OyneBbIX | GopM.

(hyHKIHH.

1.4 | CoBepmieHHble HOpManbHbIE | [locTpoeHHe COBEpHIEHHBIX HOPMAlBHBIX (opM Mo TabmuIle
(hopMBL. WUCTHHHOCTH Y 9KBHBAJCHTHBIMH IPE0OPa30BaHUIMHU.

1.5 | MuauMu3anus OyneBbix | [locTpoeHre MUHMMAIBHBIX JU3BbIOHKTUBHBIX HOPMAaJbHBIX (OpM
(hyHKIHH. MetoqioM KBaiina u nmo kapram KapHo.

1.6 | 3aMKHYTHIE KIacchl OyneBbix | Ompenenenne MOHOTOHHOCTH (yHKIM. I[locTpoeHue moimHOMA
GyHKIUH. XKerankuna. Omnpenenenue JIUHEWHOCTH (QYHKUUH pasHBIMU

croco6amu.

1.7. | llomHoTa cuctem OyneBbix | OmpeneneHne TOMHBIX CHCTEM OYyNeBBIX (DYHKIMH 1O KPUTEPHUIO
GyHKIHIH. ITocra.

1.8 | IIpunoxenus OyneBbix | CHHTE3 M aHAJIU3 CXEM.

(GYHKLUI K TEOpUH perneiiHo-
KOHTaKTHBIX CXEM U CXEM M3
(yHKITMOHATBHBIX
9JIEMEHTOB.

1.9 | Onepauuu Haja | BelmonHeHne omepanuii Haj BbICKasbIBaHUAMHU. Dopmanmuzanus
BBICKAa3bIBAHUAMU. BbICKa3bIBaHui. THTEpIpeTanust popmy:t aareOphl BRICKAa3bIBAaHHH.

1.10 | Jloruueckoe cineactBue. | IIpoBepka JOrMYECKUX CIEACTBUWA MO OIpeAeiaeHut0. MeTtonamu
Hockuku. 3akimoueHus. | Kpaiina u peaykuuu. IlocTpoenne oOpaTHBIX, MPOTHBOIIOIOKHBIX
Buast TCOPEM. | i 0GpaTHBIX IIPOTUBOIOJIOKHBIM TEOPEM.

[IpeobOpazoBanue TEOpEM.

1.11 | Jloka3arenbcTBO Jlorndeckux | [IpumeHeHue MeToga pe3onronuil 1y JOKa3aTeIbCTBA JIOTHYECKHUX

CJ'ICI[CTBI/Iﬁ B anrere CHCHCTBHﬁ.
BBICKA3bIBAHUI.

1.12 | [Ipenukarel u onepanmu Haj | Popmanu3zanus 1 HHTEPIPETALHS TPESIUKATHBIX GOPMYII.
HUMU.

1.13 | Jlornueckoe cnenoBaHue B | Meroapl — JOKa3aTeNbCcTBA  NPEAMKATHBIX — KJIay3:  METOJ
anreOpe NPEJIMKATOB. | KOHKPETU3AIINH, IO OMPE/EICHUIO KBAHTOPOB.
MeTtonasnl BBIBOJIA
MIPEIMKATHBIX KJIay3.

1.14 | IIpeoOpa3zoBanue [IpuBeneHue npenuKaTHBIX Kiay3 B IPEIBAPEHHYI0 HOPMAaJIbHYIO
NpeAUKaTHBIX Kiay3. MeTox | gopmy, npuBeeHHYIO HOPMAlbHYIO (GOPMY, B CKOJIEMOBCKYIO
pesooLui. CTaHIapTHYIO (GopMmy.

Merton pe3ontonuii s JoKa3aTeaIbCTBA MPEIUKATHBIX Kiay3.

1.15 | Ucuncnenue BhicKa3biBaHUM. | JIoka3aTenbCTBO  JIOTMUECKUX  CIEJICTBUM B HCUUCICHUHU
Teopust CCTCCTBCHHOTO | BpICKAa3bIBAHMM (aKCHOMATHUSCKHM METOJIOM). JlokazaTrembcTBO
BbIBOJIA. JIOTUYECKUX CIIEICTBUI B TEOPHHU €CTECTBEHHOTO BHIBOJIA.

4 TlopsaaoKk OLEHUBAHHUS YCHEBAEMOCTH H C(POPMHPOBAHHOCTH

KOMIIETeHUHH 00y4aierocss B TeKyleid 1 MpoMe;KyTOYHOM aTTeCTAIUMN.
JI71s1 TIOIOKUTEIBLHOM OIEHKH IO pe3yjIbTaTaM OCBOCHHUS AUCITUIUTMHBI 00yYaromeMycs




HEOOXOJUMO BBHITIOJTHUTH BCE YCTAHOBJICHHBIE BHUABI y4eOHOIl paboTel. OneHKa pe3yiabTaToB
paboTsl oOydaromierocs B 6aniax (o Bugam) MpuBeaeHa B Tabnumax 7-8.

Tabmuuma 7 - Ilkama M mokaszaTenu OICHHMBAHUS pPE3yJlbTaTOB Yy4eOHOW paboThI

oOydaromuxcs mo BuaaM B 0awtsHO-peiiTiaroBoii cucteme (BPC) cemectp 2

YueOnas padora |Cymma  |Buabl u pe3ynbraTsl OreHKa B aTTeCTaIluN Bamnet
(BUIBI) O0auioB  |y4eOHOM pabOTHI (IIKaTa ¥ moka3aTeld OIICHUBAHHMS )
Cemectp 2
Texymas yueonas |60 JlexoHHbIE 3aHATUSA 0,5 6annna mocenienue 1 JIEKIMOHHOTO 4-8
pabota B cemecTpe (KOHCIICKT) 3aHATHSA
(ITocemenue (16 3amsiTHif)
3aHATHUH 110 WHpuBuayansHble 3a oqHO MHAMBHAYAJIbLHOE 3aJlaHHe OT S
pacIucaHuio u 3agaHus (OTYET O no: 15-30
BBIIIOJIHEHUE BBITIOJTHEHUH 5 6amutoB (BEIOTHEHO 51 - 65% 3amaHwii)
3aJJaHAN) WHIWBAIYAIEHOTO 7 6anaa (BeIMoOJHEHO 66 - 85% 3amaHmii)
3a1aHusl) 10 6ans0B (BemmomHEHO 86 - 100% 3amaHmit)
(2 pabotsr)
Tectsr (3 Tecta)
TectNel, TectNe3 4 danua (moporoBoe 3HaYCHHE) 12-22
7 6an1J10B (MaKkCHUMaIbHOE 3HAUCHUE)
TecTNe2 4 6aju1a (TOPOTOBOE 3HAUCHUE)
8 6a/110B (MakCHMAaTbHOE 3HAYCHUE)
Hroro no Tekymieii pagore B ceMmecTpe 2 31-60
ITpomexytounas |40 Teoperudeckuii Borpoc 1 (4 6ania (moporoBoe 3Ha4CHKE) 4-9
aTTecTalus 9 pasIoB (MakcHMalIbHOE 3HAUCHHE)
(9K3aMeH) Teoperuueckuii Bompoc 2 |4 6ania (IoporoBoe 3HaYEHHE) 4-10
10 6a/u10B (MaKCUMAIBLHOE 3HAYCHHE)
Pemenue 3amaun 1. 4 6anna (ToporoBoe 3HAYCHHE) 4-7
7 6a/1510B (MaKCUMAaJIbHOE 3HAYCHNUE)
Perienue 3amaun 2. 4 6aJ10B (TTOPOTOBOC 3HAYCHUC) 4-7
7 6a/1510B (MaKCUMaJIbHOE 3HAYCHUE)
Pemenue 3amaum 3 4 danua (moporoBoe 3HaYCHHE) 4-7
7 6a)10B (MaKCHMaJIbHOE 3HAUCHHE)
HToro mo npomMekyTo4HON aTTECTALIMU B ceMecTpe 2 (3K3aMeHy) 20-40 0.

CyMMapHasi OLleHKA 110 JUCUMILJIMHE B cemecTpe 2:

51 -100 6.

CyMMa 6ayutoB TeKyIei 1 MPOMEKyTOYHOH aTTecTannu

Tabmuna 8 - Illkasa u mnoka3aTenu OLIEHUWBAaHUS pe3yJbTaToB Yy4eOHOH padoThI
oOydaromuxcs mo BugaMm B 0amtsHO-peiiTuHroBoii cucteme (bPC) cemectp 3

VYuebHas padora |[Cymma  |Bumsl u pe3ynpTaThbl OrueHka B aTTecTaluu Bbannst
(BuzBI) Oa;oB  |y4eOHOI paboThI (mIKana u oKa3aTesy OlCHHBAHNS)

Cemectp 3

Texymas yaebnas |60 JIekIMoOHHEIC 3aHATHS 0,5 banma mocemieHue 1 JIGKIIMOHHOTO 5-9
pabota B cemecTpe (KOHCTIEKT) 3aHATHS

(ITocemmenue (18 3amsTHiA)

3aHATHUI 1O WnpuBunyanbHele 3a unaUBHMAyadbHOE 3a7aHue Nel ot 7 1o:
paciucaHuio 1 3agaHust (OT4ET O 7 6amnoB (BbinonHeHo 51 - 65% 3ananmii) |13 - 25

BBIIIOJIHCHHUC
3aJjaHui)

BbIIIOJIHEHUHU
WHIIUBHYaIbHOTO
3a/1aHus)

(2 paboTsr)

11 6anna (BbimonHeHo 66 - 85% 3ananuii)
15 6asoB (BeimonHeHO 86 - 100% 3amanuit)
3a naauBHAYyaabLHOE 3agaHue Ne2 ot 5 1o:
5 6aauioB (BhmmostHEHO 51 - 65% 3amaHwii)
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7 6asuta (BBITIONTHEHO 66 - 85% 3amaHmii)
10 6ansoB (BemmomHEHO 86 - 100% 3amaHmit)

Tecr (2 Tecta) 4 pasuta (MOPOrOBOE 3HAYCHUE) 8- 16
8 da1oB (MakcUMalIbHOE 3HAUCHHE)
KonTtponbHas pabora 5 6asura (moporoBoe 3HaYCHHUE) 5-10
10 6a/u10B (MAaKCUMAILHOE 3HAYCHHE)
Hroro nmo Tekymieii pagore B cemectpe 3 31-60
IIpomexyrounas |40 Teopernueckuii Borpoc 1 |4 6anma (oporoBoe 3HaUCHHE) 4-9
aTTecTalus 9 0a/J10B (MaKCUMAaJIbHOE 3HAYCHHE)
(’Kx3amMeH) Teopetudeckuii Borpoc 2 (4 6aiJia (moporoBoe 3Ha4eHHE) 4-9
9 6a/u10B (MaKCHMAaIbHOE 3HAYCHHE)
Teopernueckuii Borpoc 3 |4 6anna (ToporoBoe 3Ha4YEHHE) 4-9
9 6a/110B (MaKCHMAJILHOE 3HAYCHUE)
Perrenue 3amaun 1. 4 6aJ10B (ITOPOTOBOE 3HAYCHUE) 4-7
7 6an10B (MakcHUMabHOE 3HAUCHHE)
Pemenue 3agaum 2 4 danua (moporoBoe 3HaYCHHE) 4-6
6 6a/510B (MakCUMaJIbHOE 3HAYCHHUE)
HToro no npoMe:;KyTOUHOI aTTecTAllNU B ceMecTpe 3 (3K3aMeHY) 20-40 0.
CyMmMmapHasi OLeHKA [0 JUCHHILUINHE B ceMmecTpe 3: CymMa 6auioB TeKyIIei U MPOMEKYTOUHOU aTTeCTalluu
51 -100 6.

B mpomexyTouHOlN aTTecTanuu OlleHKa BbICTaBIsieTCs B BeaoMocTh B 100-0amnbHOIM
HIKaue u B OyKBEHHOM PKBHBaJieHTe (Tabnuua 9)
Tabmuna 9 — Cootnecenue 100-0amnpHOM 1IKaIbl 1 OYKBEHHOTO YKBUBAJICHTA OIICHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma nabpannvix - c
Gannoe JMCLHIUIAHBI 1 Oyenka Byxeennwiii axeusanenm Byxeennwiii
KOMIIETEHIUI 9KE8UBAICHMN
86 - 100 [IpoaBuHy THIH 5 OTJIMYHO
66 - 85 [ToBbIIIIeHHBII 4 XOpOo1IOo 3auTeHo
51-65 [ToporossIit 3 YIOBJIETBOPUTENBHO
0-50 [lepsblit 2 HEYJIOBJIECTBOPUTEIHHO He 3aureno

5 MarepuajbHO-TeXHUYECKOE, POrPAMMHOE H y4eOHO-MeTouYecKoe
o0ecrneyeHue TUCHUIINHBI.

5.1 YueOHnas iutepartypa
OcHoBHasi yueOHas1 IMTepaTypa

1. KysnenoB O.Il. [luckperHass maremaTuka JUlsl MHXeHepa [DneKkTpoHHbIH pecypc] /
O.I1. Ky3HeroB - DJIeKTpOoH. TEKCTOBBIC JIaH. - 6-¢ u31., ctep. - Cankr-IlerepOypr - Jlans, 2009.
—400 c. Pexxum noctyna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpeTHass mMaTeMaTHKa [DJIeKTpOHHBIM pecypc]: B 2 4. : ydyeOHoe mocobue st

cryaentoB By3oB. U. 1/ E. B. Pemernuxosa ; KemepoBckuii roc. yu-t, HoBoky3Heukuii uH-T
(¢un.). - Hosokyszuenk : HOU KemI'V, 2018. - 160 c.- bubmuorp.: c. 146-147. - Pexum
noctyna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JdomosHuTeIbHAS YUeOHAs JJUTEpaTypa

1. KymuxoB B.B. /luckperHas marematuka [DIeKTpOHHBIN pecypc]: yaeOH. mocobue / B.B.
Kynukos. - OnexTpoH. TekcToBble AaH. - MockBa: PUOP, 2007. - 174 c.- Pexxum noctyna:
http://znanium.com/bookread.php?book=126799
5.2 MarepuajibHO-TeXHHYECKOe M  NPOrpaMMHoe olecneyeHHne
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http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php
http://znanium.com/bookread.php?book=126799

ANCIUIIJINHBI.

YueOHbIe 3aHATHS IO TUCIUIUIMHE NTPoBoAATCs B yueOHbIX ayautopusx KITIN KemI'V:

614 YueOHas aymuTopust 11l IPOBEICHUS:

- 3aHSATHI JIGKUMOHHOTO THUIIA;

- 3aHATUH CEMHUHAPCKOTO (TTPAKTUICCKOTO) THIIA;

- I'PYIIIOBBIX U UHANBUYAJIbHBIX KOHCYHBTaHHﬁ.
CrnennagnsupoBaHHas (yueOHas) MedeJib: 10CKa MENOBas,
Kadeapa, CTOJBI, CTYJIbS.

O0opynoBaHue 15 Mpe3eHTAIIMU Y4e0HOr0 MaTepuaJia:
nepeHocHoe - HOyTOyK, dKpaH, IPOEKTOpP.

Hcnogab3yemoe nporpaMmmMuoe odecneuenne: MS Windows
(Microsoft Imagine Premium 3 year mo cy6iuieH3HOHHOMY
nmoroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 1.),
LibreOffice (cBoboamo pacnpoctpansiemoe I10), FoxitReader
(cBoOOIHO pacnpoctpansiemoe [10), Firefox 14 (cBo6oaHO
pacmpoctpansemoe [10), Sunexc.bpaysep (oTedecTBeHHOE
cB00OIHO pacnpoctpansemoe [10).

HnTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

654079, KemepoBckas 001acTh, T.
Hosoxky3Heuk, np-xt Mertaurypros, 1.
19

710 YuebHast aymutopust (MyJIbTAMEIUHHAS )IJISI TPOBEICHMS:

- 3aHATUH JICKIIMOHHOTO THIIA;

- TPYNIIOBBIX ¥ HHANBUAYAIBHBIX KOHCYJIBTAIHH.
CneuuaanzupoBaHHas (yueOHasi) Me0esib: JOCKa MEIIOBAs,
kadeapa, CTONbI, CTYIIbS.

Oo6opynoBaHue AJis1 Npe3eHTALIMM Y4eOHOT0 MaTepuaJa:
CcmayuoHapHoe - KOMITIOTEP, IKPaH, MPOEKTOP.
Hcnoab3yemoe mporpamMmmHoe ooecriedenne: MS Windows
(Microsoft Imagine Premium 3 year mo cy6iuiieH3HOHHOMY
nmoroopy Ne 1212/KMP ot 12.12.2018 r. o 12.12.2021 r.),
LibreOffice (cBoboamo pactpocrpansemoe I110), FoxitReader
(cBoboamo pacnpoctpansiemoe I10), Firefox 14 (ceoboano
pacnpoctpansemoe 110), Aunexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacmpoctpansemoe [10).

HUHTepHeT ¢ 06ecnieyenneM gocryna B JUOC.

654079, KemepoBckas 001acThb, T.
HoBoky3Hnenk, np-kt Mertamtypros, A.
19

229 a YueOHas ayIuTOPHS IS TPOBEICHHMS:

- 3aHATUI CeMHHAPCKOro (IMPaKTUYECKOr0) THIIA.
CneuuaanzupoBaHHas (yueOHasi) Me0eJib: JOCKa MEIIOBAas,
MapTHL

Oo6opynoBaHue: MUKIIICP-YCHIINTEIb, CHCTEMHBIN OJIOK, SKpaH

HACTEHHBIH C AIIEKTPOIIPUBOIOM, IIPOEKTOP, aKyCTHYECKAs
cucrema.

Hcnoab3yemoe nporpammuoe odecnedenne: MSWindows
(MicrosoftlmaginePremium 3 year 1o cyOIuIIcH3HOHHOMY
noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (ceo6oamto pacrpoctpansiemoe I10).

HurepHer ¢ noctynom B JUOC.

654041, KemepoBckast 001acTs -
Kysb6acc, r. HoBoky3Helk, yi.
[Munonkxorckoro, 1.23

404 YuebHas ayAuTOPHS AJIs1 IPOBEACHUS:

- 3aHATUH CEMHHAPCKOTO (TIPaKTUYECKOT0) THIIA;

- TPYNIOBBIX ¥ MHAUBUAYAIbHBIX KOHCYJIbTAIHI.
Cneuuaan3upoBaHHas (yueOHasi) Me0eJib: JOCKa MEIIOBAas,

654079, KemepoBckasi 00J1acTh, T.
HoBoky3neuk, np-kt MeTtamnypros, 1.
19
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kadenpa, CTOJbI, CTYIIbSI.

Oo6opynoBanme: nepernocroe - HOyTOyK, KpaH, IPOSKTOP.
Hcnosb3yemoe nporpaMmmuoe odecneuenne: MS Windows
(Microsoft Imagine Premium 3 year o cy0IuIieH3HOHHOMY
noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBoboano pactpoctpansemoe 110),
Sunexc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HUHTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

616 YueOHast ayaAuTOpHUs AJIs1 TIPOBEACHUS: 654079, KemepoBckas 001acThb, T.
- TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALIHA; HoBoky3Heuk, np-xkt Mertamnypros, A.
- TEKYIIEro KOHTPOJISA ¥ IIPOMEKYTOTHON aTTECTAIIHH. 19

Cneunuaan3upoBaHHas (yueOHasi) Me0esib: JOCKa MEIIOBAs,
Kadepa, CTOJIBI, CTYJbSI.

OGopynoBanme: nepenocHoe - HOyTOyK, KpaH, IIPOSKTOP.
Hcnoanzyemoe nporpammHoe odecriedenne: MS Windows
(Microsoft Imagine Premium 3 year no cy0nuueH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOftfice (cBo6oguo pacnpoctpansemoe 110),
Sunexc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HUHTepHeT ¢ o6ecnieyenneM gocryna B JUOC.

615 Yuebnas aymuropus (MyJIbTUMeIUHAS) 11 IpoBeneHus: |654079, KemepoBckas 00macTp, T.

- 3aHATUH JICKIIMOHHOT'O TUIIA; Hosoky3Henk, np-xt MeTtaurypros, .
- 3aHATHH CEMHUHAPCKOTO (ITPAKTUIECKOTO) THIIA. 19

Cnenuaan3upoBanHas (yueOHasi) Me0esib: JOCKa MEIIOBas,
kageapa, CTOJIBL, CTYJIbSI.

OGopynoBaHue /151 Npe3eHTALNH YU4eOHOr0 MaTepuaJa:
cmayuoxaproe - KOMITBIOTEp, 9KpaH, MPOEKTOP, aKyCTHUECKast
cucrema (KOJIOHKH).

Hcnosb3yemoe nporpammHoe odecnieuenue: Ubuntu
Linux(cBo6oxHo pacmpoctpansemoe I10), LibreOffice
(cBoboHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oreuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10).

HHTepHeT ¢ 06ecnieyenneM goctyna B JUOC.

5.3 CoBpemeHnHble  mpodeccCHOHAIbHBIE  0a3bl  JaHHBIX M
HH(POpPMAIMOHHBbIE CIIPABOYHBbIE CHCTEMBI.

epevens CIIB/l u UCC no aucumnmiinne

1. Hudopmanmonnas cucrema «OOMEPOCCUIHCKUN MAaTEeMAaTHUYECKUN MOPTAID», PEKHM
nocryma : http://www.mathnet.ru/

2. VHpopManoHHas cucTeMa «DKCHOHEHTa» - IEHTP HMHKEHEPHBIX TEXHOJIOTUH M

MOJICIIMPOBAHHUS, PEXKUM JocTyma :http://www.exponenta.ru

3. baza manneix Science Direct (6omee 1500 xypuanoB usgarenbctBa Elsevier, cpenun
HUX M3JIaHUs 10 MaTeMaTHKe U HHPOpPMaTHKe), pexxum foctymna :https://www.sciencedirect.com
4. Wudopmaumonnas cucrema «EmuHoe oOkHO goctyna K MH(GOPMAIMOHHBIM

pecypcam» http://window.edu.ru/catalog/
5. ba3pl naHHBIX W aHANUTHYECKHUE ITyONUKAIlMM Ha MopTale «YHHUBEPCUTETCKAs
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http://www.exponenta.ru/

uHpopmannonHas cucrema Poccust», peskum poctyma: https://uisrussia.msu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAaJIbl.
6.1. TeMbl NUCbLMEHHBIX Y4eOHBIX PadoT

Tabmuna 10 - Temsl mUCbMEHHBIX YUeOHBIX paboT

Pazgen | TeMmbl ‘ KoHTpoJIbHBIE TOUKH
Cemectp 2
Teopus MHokecTBa U onepalry HaJl MHOKECTBAMM. Tect Nel
MHOYECTB
Otnomenust. CBoiicTBa OTHOLIEHUH. DYHKIIMH Tect Ne2
DOKBHUBaJICHTHBIE TPEOOPa30BaAHUS MHOXKECTB. NuauBuayanbHoe
Onepanyu HaJ oTHOIIEHUsIMU. CBOMCTBAa OTHONICHUM. 3aganue Nel
Marematuuec | ByneBsl pyHKIuM Tect Ne3
Kasi JIOTHKa
Hopmanbhbie ¢hopMbl nipecTaBieHus: OyaeBbIX WNunuBunyansHOE
¢ynkuuid. [Tonnora cucrem OyneBbIX QyHKIUI 3anaHue Ne2
CemecTp 3
Marematuuec | BrIckasnpiBaHue. Jlornueckue onepanuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAHUSIMU.
Jlornueckoe ciegoBanue GopMys1 anreopsl NunuBunyansHoe
BbICKa3biBaHui. [Ipenukatel. Jlornueckue u 3aganme Nel
KBaHTOPHBIE ONepaluy HaJl mpeankatamu. Jloruueckoe
cienoBaHue (popmyI IOTUKU MpenukatoB. Mcuncnenue
BbICKa3bIBaHUM. Teopus ecTeCTBEHHOTO BHIBOJIA
OcCHOBBI OcCHOBHBbIE MIOHATHUS U OIIpeIeTICHUS TeOpUU IpadoB. Tect N2
TeopuH AnropuTMmbl Ha Tpadax NunuBunyansHOE
rpados 3aganue No2
OCHOBBI Mammna Trropunra. HopmanbHbie alnropuTMbl KonTponbhas
TEOPUHU MapxoBa. [IpuMUTHBHO-pEKYpCUBHBIE (PyHKIINN pabora
JITOPUTMOB
6.2. IIlpumepHble BONPOCHI M 3aJaHus / 3aa4M JIs1 NPOMEKYTOUHOI

aTTecTaluu

Cemectp 2.
Tabmuua 11 - Tunossle (MpUMepHbIe) KOHTPOJIbHbBIE BOIPOCHI M 33JaHHS

Pa3z[em,1 1 TCMbI

[Ipumepnsie
TEOPETHIECKHE BOTIPOCHI

HpI/IMepHLIe MMPAKTUYICCKUC 3aJaHUs U (I/IJ'II/I) 3agaqyn

Pa3zoen 1. Teopus mnoscecms

Tema 1.1

ITonmBOXeEcTBA.

Omneparuu HaJ
MHO>KECTBaMHU.
MomHnocts

1

1. UYrto Takoe .
X ={a,c}, Y ={a,b,d},

dbopmyne (X ®@Y)NZ

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

MHOXECTBa

2. Tloctpoiite muarpammy OWepa Mo

MHOKECTBO? Kto
ABJIACTCA OCHOBATCICM | Hajiure MHOXKECTBO (X ®Y)NZ
Teopuu MHO€ECTB?
Kaxk o0o3Hauvaercs

14




MHOXECTB.

MPUHAJICKHOCTD  WJIN
HE  TPUHAIICKHOCTH
HEKOTOPOro 00BEKTa X
MHOXecTBy A?

2. OObBsacHUTE
0COOEHHOCTH 3aJaHHS
MHOKECTB
Pa3IMYHBIMH
crocodaMu:
MEePEUYHUCIICHUEM,
XapaKTEPUCTUICCKUM
MIPEIUKATOM,
MOPOXKIAOLIEH
MPOLETYPOM.

3. Yrto Takoe
MOIIIHOCTD
MHOKeCTBa? Kakne
MHOXKECTBa
Ha3bIBAIOTCS
SKBHBaJIeHTHREIMH? Kak
o0o03HayaeTcs
9KBUBAJICHTHOCTD
MHOKECTB?

4, Kaxkoe
MHOKECTBO
Ha3bIBAETCSI  IyCTBIM?
Kaxoe MHOKECTBO
Ha3bIBACTCS
yHuBepcaibHbiM?  Kak
0003HAYAIOTCA IyCTOE
H YHHUBEPCATBLHOE
MHO>KeCTBa?

5. Kaxoe
MHO>KECTBO
Ha3bIBAETCS
IIOJIMHOKECTBOM
MHO>KECTBa A?
Kakumu  cBolicTBamMu
o0JIajaeT OTHOIIEHUE
BKJIIOUCHUS
MHOkecTB? B kakom
ciyvae MHOJKECTBA
paBHBI? B 4eM
OTJINYHE MEXITY
COOCTBEHHBIMHA 5
HECOOCTBECHHBIMHU
MOJIMHOKECTBAMU
MHOKecTBa A?

6. Kaxoe
MHOJKECTBO HAa3bIBAIOT
OyJieaHOM MHOXKECTBa
A? Coopmynupyiite u

3. JlokaxXuTe TOXKAECTBO TPEMS
crioco0amu MpH MOMOIIM AUarpamm Diiepa —
Benna, MeTO10M XapaKTepUCTUUECKUX
HpeI[I/IKaTOB U METOAOM B3aNMMHOT'O BKIIFOUCHUA.
A, B, C — mpoun3BoJIbHBIE MHOYKECTBA
(ANB)UC=(AUC)N(BUC).

4, MakcuMaJbHO YIIPOCTUTE
BLIpa)KeHI/ISI, HOJIBSYSICB OCHOBHBIMU 3aKOHaAMH
TEOPHH MHOXKECTB

((Au(EnB))n((An(BU D))uc)jucu(Au(enD))
5. JlokakuTe METOJIOM MaTeMaTUIECKOMN
HHAYKIWHA:
1:4+2-7+3-10+...+n@Bn+1) =n(n+1)2.
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JIOKQXUTE TEOpPEMY O
MOIITHOCTH  OyJeaHa
KOHEYHOT'O
MHOJKECTBA.

7. Onpenenure,
KaKue Olepamnuu U Kak
MOXHO  IMPOU3BOJIUTH
HaJ MHO’KECTBaMH.
Kax n3o0pakaeTcs
pe3ynbTar 9THUX
onepanuii Ha
auarpaMmax Jinepa —
Benna?

8.  3Banummwmre
OCHOBHEIE 3aKOHBI
TEOpUH MHOKECTB
(MIEMIIOTEHTHOCTb,
KOMMYTAaTUBHOCTb,
aCCOLMAaTUBHOCTD,
IUCTpUOYTUBHOCTD,
MOTJIOIIEHHE, CBOMCTBA
MMyCTOrO0 MHOXECTBA U
YHUBEpPCyMa,
HWHBOJIIOTUBHOCTb,
3aKOHBI JA¢ MopraHa,
CBOMCTBa
JTOTIOJTHEHUS ).

9. Jlokaxwute
3aKOHBI TEOPUH
MHOJKECTB  METOJ0M
B3aMMHOT'O
BKJIFOUEHHUS.

10. Kax
COCTaBHTh
XapaKTEPUCTHICCKUE
MPEeIUKAThl MHOKECTB,
TTOJTYIAFOIIIAXCS B
pesynbrare
BBITTOJTHEHHS
onepauui
TepeceueHs,
00beIMHEHUS u
JIOTIOJTHEH U, ecau
HU3BECTHBI
XapaKTePUCTHUCCKUC
MPEeIUKAThl HMCXOTHBIX
MHOXKEeCTB?

11. Jlokaxwute
3aKOHBI TEOPUH
MHOJKECTB C IIOMOIIBIO
XapPaKTEPUCTHIECCKUX
MIPEIUKATOB.
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12. Jlokaxkute
3aKOHBI TEOpUH
MHOECTB Ha
auarpammax Jinepa —
Benna.

13. B xkakom
cllydae TOBOPAT, 4YTO
MEXIy MHOXECTBaMU

A u B ycraHoBieHo
B3aMMHO-0JIHO3HAYHOE
COOTBETCTBHE?
14. Kak
YCTaHOBUTH
PaBHOMOIIIHOCTD
OECKOHEYHBIX
MHOX€ECTB?
15. Kaxkue
MHOXECTBa
Ha3bIBAIOTCS
CYETHBIMU?
16. Jlokaxkute
TeOpeMy 0
HECUYETHOCTH
MHOXECTBa BCEX
JIEUCTBUTEIILHBIX
qucen oTpeska [0;1].
17. Kaxkue
MHOXECTBa
HA3BIBAIOTCS
KOHTHHYaJIbHBIMU?
18.
Cohopmynupyiite
aKCUOMY
MaTEMaTHYECKON
WHAYKIIAH.
Tema 1.2. Ilpsamoe 1. Yto 1. Jano A=fabc} B={234) RcAxB
MIPOU3BEICHUE SIBJISIETCSL PE3yJIbTATOM p22521 A = (2222} (6:3)c.2) (03) e4)
MHOMKCCTB. TIpAMOTO Pz={(1,1),(2,1),(2,2),(2,3),(2,4),(3,3),(4,4)}. I/I306p33HTe &1 P
CooTtBeTcTBHUS. MPOU3BEICHUsT  JABYX C
CaoiicTBa MHOX€ECTB? Yro | rpaduueckn.  Haifnure  martpuiy GRS
COOTBETCTBUH. sByIsieTCsl pesynpTatoM | IIPOBEPHTE C MOMOLIBIO MATPHUILBI, SBISCTCA JIM
BO3BEICHUS OTHOLIEHHE ™2 pe(IeKCUBHBIM, CUMMETPUYHEIL,
MHO>KECTBa B | QHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?
HaTYypaJbHYIO 2. Haiigure o6nacTb oOIpeaeseHus,
CTETeHb? o0racTb 3HAYCHUU OTHOIICHHS
2. Jloxkaxure | PcR? (xy)ePeox?+y?=1. SIBngercs I
TEOPEMY O MOIIHOCTH | OTHOIICHHUE P pedIeKCUBHBIM,
MIPSIMOTO aHTUpe(IECKCUBHBIM, CUMMETPUYHBIM,
IIPOM3BENEHUA  JBYX | aHTUCUMMETPUIHBIM, HE CUMMETPHYHBIM,

KOHEYHBIX MHOKECTB.
3. Yro Takoe
N-MeCcTHOE

TpaH3uTUBHBIM? OOOCHY#TE OTBET.
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OTHOIIEHUE? Kaxkoe
OTHOLICHUC
Ha3bIBaeTCsl OMHAPHBIM

(cooTBeTcTBHEM)?
Kakoe cooTBercTBHE
HA3bIBACTCsI
OTHOIIIEHHEM Ha
MHOXECTBE?

4. B yem
OTJINYHE obactu
OTIIPaBJICHUS u
obmacti npUOBITUS
COOTBETCTBUSA oT

objacTu omnpeaencHus
u o0jacTH 3HAYEHUM
COOTBETCTBUSA?

5.  Onummre
CIIOCOOBI 3a7aHus
COOTBETCTBUSA
(rpaduyeckuii crocod,
JauarpamMma, MaTpHIa).

6. Kaxoe
OTHOILIEHHE Ha
MHOJKECTBE
Ha3bIBAETCS
TOXICCTBEHHBIM
(oTHOMICHUEM
HUJICHTUIHOCTH )?
Omnpenenure mycroe U
YHUBEPCAILHOE
COOTBETCTBHS.

7. JariTe
omnpejesieHue
oreparusam HaJ
COOTBETCTBHSIMH:
JIOTIOJTHECHUE
COOTBETCTBHS,
MOCTPOCHHE
oOpaTHOTO
COOTBETCTBHS,
00beINHEHNE,
nepeceueHue,
KOMITO3HIIHSI.

8. Kaxk
MMOCTPOWTHh  MATPHIIBI
COOTBETCTBUH,
TTOJTYIaFOIIUXCS B
pe3yJibTaTe omnepauui
u3 MIPEIBITYIIETO
BONIPOCA,  MCHOIB3Ys
MaTPHIBI  MCXOJHBIX
COOTBETCTBU?
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9. Yro
Ha3bIBAIOT  CTEIEHBIO

OTHOIIECHUS Ha
MHOXECTBE?

10. Yto Taxoe
OorpaHuYeHUE
COOTBETCTBHUSA?
Cyxenue
COOTBETCTBHUSA?

11. Yro
Ha3bIBAIOT  CEYECHHEM
COOTBETCTBUS o
3JIEMEHTY?

Onpenenure TOHITHE
«(paKTOpP-MHOKECTBO
MHOXecTBa M 110
COOTBETCTBHUIO P».

12. Yo Takoe

MPOCKITUU
COOTBETCTBUS?
VcTaHOBUTE CBSI3b
MOHATUSA  «IIPOCKIUU
COOTBETCTBUS c
MIOHATUEM  «CEYCHHE
COOTBETCTBUSA o
3IEMEHTY».

13. Yro

Ha3bIBAIOT IIPOEKIMEN
N-MECTHOTO
OTHOILICHUS? Kakune
OHHU OBIBAIOT?

14. Yto
Ha3bIBACTCS SIIPOM
COOTBETCTBULA?

15. B kakom
Cllyyae OTHOIIIEHHE Ha
MHOXECTBE HA3BIBAIOT

pedICKCUBHBIM,
aHTUPEIICKCUBHBIM,
HepeduekcuBHpM? B
qeMm OTJINYNE
CUMMETPUYHBIX,
AHTUCHMMETPUYHBIX U
HECUMMETPUIHBIX
OTHOIIEHUI Ha
MHOX€ECTBE? Kaxkue
OTHOIICHUS Ha
MHOECTBE
Ha3bIBAIOTCS
TpaH3uTHUBHBIMU? B
KaKoM ciiyJae
OTHOLIEHUE Ha
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MHOKECTBE
Ha3BLIBACTCS MOJHBIM?
16. Kak
MO>KHO MCIIOJIb30BaTh
MaTpUIlbl  KOHEYHBIX

OTHOIIICHU N Ha
MHOKECTBE JUTSE
IIPOBEPKU UX CBOMCTB?
17. Kaxoe
OTHOIIICHHUE Ha
MHOKECTBE
Ha3bIBACTCS
9KBUBAJICHTHOCTHIO?
Yro TaKoe KJ1acc
SKBUBAJICHTHOCTH?
Kakumu  cBoiicTBamMu
001a1ar0T KJ1aCCHI
SKBUBAJICHTHOCTH?

Chopmynupyiite u
TOKKHUTE Te-0peMy 00
OTHOIIECHUU
SKBHUBAJICHTHOCTH.

18. Kaxoe
OTHOIICHHUE Ha
MHOYKECTBE
Ha3bIBACTCS
nopsiakomM? B dyem
OTJIMYUE  CTPOro |
HecTporo nopsiakos? B
YeM OTJIMYME IOJIHOTO
H YaCTUYHOI'O
MOPSIAKOB? Kak
Ha3bIBAIOT MHOYKECTBA
C 3aJaHHBIM Ha HUX
MOJIHBIM  TTOPSAAKOM?
Kaxk Ha3bIBAIOT
MHO>KECTBA c
3aJaHHBIM HAa  HHUX
YaCTHYHBIM
MOPSIAKOM?

19. Kakne
3JICMEHTBI
YIIOPSIIOYEHHOTO
MHOJKECTBA
HAa3bIBAIOTCS
HaMOOJIBIINH,
HauMeHbmmii? Kakue
3JICMEHTBI
YIIOPSIIOYEHHOTO
MHOJKECTBA
Ha3bIBAIOTCS
MaKCHMaJIbHBIMU,
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MUHUMAaJIbHBIMH?
Kakne 00BEKTHI
COCTaBJISIIOT BEPXHIOIO

U  HWXKHIOIO TpaHu
YIIOPSIIOYECHHOTO
MHOXeCTBa? Kaxk
Ha3bIBAIOT
HauOOJIBIIYIO
HWKHIOIO n
HaUMEHbIIIYIO
BEPXHIOIO I'PaHu?

20. Kak
MMOCTPOUTH JAHArpaMMy
Xaccn YaCTUYIHO
YIIOPSITIOYESHHOTO
MHOeCTBa?

Tema
DyHKIHH.

1.3.

1. Yro Takoe

bynkuusa? Yro
SBIISIETCSI  APTYMEHTOM
u 3HAaYeHUEM

¢bynkuuu? Yro Takoe
MECTHOCTb  (DyHKIIMU?

Kaxkas byHKIUSA
Ha3bIBACTCS
orepanueit?

2. YeMm
OTIWYarOTCa  00JIacTh
oTpeieNIeHUS U
00J1aCcTh 3HAYCHUS

byHKIUN oT ee
MHOXECTBa
onpeeaeHus u
MHOKE€CTBA 3HAYCHUI?
Kakas byHKIUSA
Ha3bIBACTCS
TOTaJIbHOU? Kaxkas
GyHKIUS  Ha3bIBAeTCs
YaCTUYHOU?

3. Kakoii
3JEMEHT HA3BIBAIOT
o0Opa3oMm »3iemeHTa a?
Kaxkoit 3JIEMEHT
Ha3bIBAIOT NMPOOOPa3OM

sneMe”Hra b?  Yro
Ha3bIBAIOT obOpazom
MHOXkecTBa? Yro

Ha3bIBAIOT NMPOOOpa3OM
MHOkecTBa? Uto Takoe
obpa3 ¢ynknuu? Yro
Takoe npoobpa3
byHKIIN?

1. Omnpenenute o0pa3 u mnpooOpa3
¢bynxkmmn  f:R—>R f(x)=sinx. VYxkaxure,
SABIISIETCS JIU COOTBETCTBHE f 1 (DyHKIMEH.

2. Omnpenenute 006pa3 MOJAMHOKECTBA
C cR —f(C) u npoobpa3 mogmHOkKecTBa DR —

f YD) mns ¢byskmun f:R—-R, f(x)=x?,

C=[-32], D=[4,9], D=[-6,-4], D=[-3,4].
3. s pynkumii R —> R f(X)=2x+1,
1

X2 +2

g(x) = , HalauTe cynepnosuuuio (fog)(x).
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4, Kakue
GYHKIIMM ~ Ha3bIBAIOT
HHBEKTUBHBIMU?
Kakue byHKIIN
Ha3bIBAIOTCS
CIOpBEKTUBHBIMH? UTO
Takoe OueKkIus?

5. Kaxkosa
0COOEHHOCTD
0003HaYCHHS
KOMITO3ULIUU
byHKIUH? Kaxk
Ha3bIBAIOT
KOMITO3UIIUIO
byHKIMI?

Pa3zoen 2. Ocnogvl meopuu epaghos

Tema 2.1.
OCHOBHBIE

MIOHSITHS TECOPUHT
rpados. Onepanuu

¢ rpadamu.

1. Kaxon
MaTeMaTU4eCKUN
00BEKT Ha3bIBAETCS
rpagpom? UYto Takoe
BepiiuHa rpada, pedpo
rpaca? Kax
OTIPENICIUTh  TIOPSIIOK
rpaca?

2. Kaxkne
BEPILIHMHbI rpada
Ha3bIBAIOTCS
CMEKHBIMU? Kaxue
pedpa rpada
Ha3bIBAIOTCS

cMexHbpIMU? B kaxkom
Clydae TOBOPSAT, YTO

rnapa BEPILINH
KOMHIUJICHTHA
HEKOTOpOMy  pebpy?
Kakue pebpa
Ha3bIBAKOTCA
WHIUICHTHBIMH

JTAHHOM BEpILHHE?
3. Yro Taxoe

nyTh  (MapupyT) B

rpace? Kax
paccuuTaTh ero
mHy?  Kakoir myTh
Ha3bIBAaeTCs  LENbIO,
IIPOCTON LEenbo?
Kakoit MyTh
Ha3bIBACTCS
LHUKIMYECKUM,
ITUKIIOM, MIPOCTHIM

mukiaoM? UYto Takoe

1. 3agate kaxnaelii rpad pasHbIMU
croco6amu: aHAJINTUYECKH, MaTpuLen
CMEXHOCTH, CTPYKTYpOH CMEXHOCTH, CIIHCKOM
nyr (pebep), MaTpuLeil HHIUIEHTHOCTH

2. TlpencraBpTe B TEOMETPHUYECKON U
MaTpu4yHOil  ¢opmax  rTpadel G =G, UG,,
GZG]_mez, G=G1®Gz, G ZG]_+G2, G =Gl><G2,
G=G,[G,], G=6,[Gy]

2

G1 G2
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nets?

4. Kakoii rpad
Ha3bIBAETCS
MyJIbTHTpadom?
Kaxkoit rpad
HA3BIBACTCS
niceBorpadom?

5. Kakoti rpad
HA3bIBAETCS TMOJIHBIM?
Kaxk IIPUHATO
o003HaYaTh  IOJIHBIE
rpaprr? Kakoit rpad
Ha3bIBAETCS
JBY0JIbHBIM? Kak
0003HAYAIOTCSl TTOJTHbBIE
JIBY TOJIbHBIE TpadbI?

6. B xakom
ciydae mapa TpadoB
Ha3bIBAETCS
U30MOPQHBIMH  PYT

apyry?

7. Kax
HOCTPOUTh  MATpPHILY
CMEXHOCTH rpada,
MaTpHILy
WHIIUJCHTHOCTH,
CTPYKTYpY
CMEXHOCTHU? Kaxk

3a1aTh rpad CIHUCKOM
pebep?

8. Uro Takoe
OpPUEHTUPOBAHHBIC
rpads (oprpadswr)?
Kak OITPENIEIISIFOTCS
nyTh W TOJYNyTh B
oprpade? Urto Takoe

KOHTYp oprpada?

9. Kakue
0COOEHHOCTH
BO3HUKAIOT npu
MMOCTPOCHHH  MAaTPHIT
CMEXHOCTHU u
WHIUACHTHOCTH  JUIA
oprpagos?

10. Kak

BBIYUCIUTh  CTEIEHb
BepmmHbl rpada? Kax

MOCTPOUTD BEKTOP
cTeneHen rpada?
Kakoii rpag
Ha3bIBAETCS
pEryJsipHbIM?
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11.
Cohopmynupyiite u
JTOKKHUTE JIEMMY O
PYKOIIOXKATHSIX.

12.
BBIYHCITUTH
MOJTy CTETICHb
TUISL
oprpada?
[Tonycrenens ncxona?

13. Kaxoit
rpad Ha3bIBACTCS
gacteto rpada G? B
KakoM cllyyae 4YacTb
rpada Ha3bIBAIOT
noarpagom?

14. B xakom
ciydae rpad
Ha3bIBACTCSl CBSI3HBIM?
Yro TaKoe
KOMIIOHEHTA
cBsi3HOCTH Tpada? Uro
Takoe Kimka B rpade?
B kakom ciryyae kimka
Ha3bIBACTCS
MaKCUMAaJIbHOMN?

15.
IIepeuncnure
Ollepanuu,  KOTOpbIE
MO>KHO BBITIOTHSTH HAJl
rpadamu. [Jakite wux
oTpeJiesieHue

Kaxk

3axoza
BEPIIUHBI

Tema 2.2. I{ukmsl.
IInanapHOCTSB.

Packpacka rpada.
HepeBbsa.  OctoB
rpada. CBSI3HOCTb.

1. Yro
Ha3bIBAIOT
paccTositHuEM
BepuiMHaMu  rpada?
Kax IIOCTPOUTH
MaTpully pacCTOSHUN

rpada?

MEXIY

2. YUro Takoe
OKCIEHTPUCHUTET
BepmuHbl rpada? Kak
BBIUUCIIUTh PAAUYC W
muametp rpada? UYro
Takoe IeHTp rpada?

3. Kakoii rpad
Ha3bIBAIOT  JIEPEBOM?
Kak n300paxaercs
NEPEBO IpU  IUIOCKOU
ykianke? Yro Takoe
nec?

1. Haiitu wmaTpuily  paccTosHH,
JUaMeTp, paauyc, LIEHTpaJIbHbIE "
nepudepuiinple BepIIUHbI rpada

1 5

2 4 6
2. TlocTpoWTh OCTOBBI HAMMEHBIIIETO

Beca, Moib3ysch anroputmMamu Kpackana u
ITpuma.
1
3 2)
ﬁ ®3)
2346

3. SBmaroTcs nm  gaHHBIE  Tpadbl
wiaHapHeiMu? Onpenennure TONIUHY U YUCIO
iaHapHoctu rpado. Jins mmaHapHBIX Tpados
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4. Kakyro
qacTh rpada Ha3bIBAIOT
ero ocroeoM? Kak
BBIYUCITUTH
[IUKIIOMATHYECKOE
yucno rpada? Kakos
CMBICII 3TOM
BEJIMYHMHBI?

5.
Cohopmynupyiite
AITOPUTM obxoma
BEPIIHH rpada
MIOMCKOM B IIyOHHY.

6.
Chopmymnupyiite
QITOPUTM obxona
BEpIINH rpada
MTOVICKOM B IITUPHHY .

7. Kakoti rpad
HasbIBaeTCs pebepHo-
B3BELLIEHHBIM? Kak
MOCTPOUTHh  MATPHILY
BECOB pebepHo-
B3BEIICHHOTO Tpada?
Kak BbUuCINTH Bec
MapuipyTta B pebGepHo-
B3BEIICHHOM rpade?

8.
Chopmymnupyiite
anroputm  Kpackana
MOKCKA 0CTOBa

HaWMEHBIIIETO Beca B
pebepHO-B3BEIIEHHOM

rpade.

9.
Cohopmynupyiite
aIrOpUTM [Tpuma
TIOUCKa 0CTOBa

HAaNUMCHBIIICIO BECa B
pebepHO-B3BEIIEHHOM

rpade.

10. Kaxoe
n3o0paxkenne  rpada
Ha3bIBAETCS
F€OMETPUYECKON
peannzanuen?

11. Jlokaxwure
TEOpEMy O pealu3aluu
moboro  rpada B
TPEXMEPHOM
EBKJIMIOBOM
MIPOCTPAHCTBE.

HocTpoiite IUIOCKYO reOMETPUUECKYIO
peanu3aluio, ONpeIeIUTe YUCIIO TPaHeH.

4. IIpumeHuB aJITOPUTM
HOCJIEI0BATENBHOTO PACKPALIMBAHUSA, TIOCTPOUTH
packpacky BepLIMH AJs rpada

5 6
5. Halitn xpoMaTuueckoe 4ucio.
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12. Kakue
rpadpl  Ha3bBIBAIOTCSA
TJTAaHAPHBIMU ? Yto
HA3bIBAETCS  TPaHbIO
miaHapHoro  rpada?

Kakue IpaHu
Ha3bIBAIOTCS
BHYTPEHHUMH,  Kakas
BHEIIHEN? Kak
BBIYUCIIUTh  3WIEPOBO
YHCIIO IJTAHAPHOTO
rpaca?

13. Jlokaxkure
TeopeMy 00 dilepoBoit
XapaKTEPUCTHKE
IaHapHoro rpada.

14. Jlokaxwure
HEIUTAHAPHOCTh
rpadoB Ks, K3 3.

15.
Chopmynupyiite
KpUTepui IIJIOCKOM
peanmu3yeMocTu rpada.

16. Kak
BBIYUCIIUTH YHCII0
iaHapHoctu  rpada?
Tonmuny rpada?

17. Yto Takoe
BEPIIUHHAS k-
packpacka rpaga?
Kakas packpacka
HA3BIBACTCS
npaBwibHOM?  Kakoi
rpa¢p HasbiBaeTcs K-
packpamuBaembiM? B
9eM CMBICH TUIMOTE3bI
0 4JeThIpex Kpackax? B
9YeM COCTOUT aITrOPUTM
MOCJIeTOBATEIIHLHOTO
pacKpalivBaHus.

18. Yro Takoe
XpOMaTHYECKOe YHCIIO

rpada. Jokaxkure
HEPaBEHCTBO
2(G) <1+ A@G).

19. Kax

MMOCTPOUTh  PeOEPHBIN
rpa¢ nanHoro rpada?

Tema 2.3.
ANTOpUTMBI
pelieHys 3ajad Ha

1. B kakom
ciydae rpad
Ha3bIBACTCS

1. IlpoBepurts saBnsercs au rpad
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rpadax.

sunepoBbiM?  Kakoi
rpad Ha3bIBACTCS
MOy 3IIepOBBIM?

2. Jlokaxwute
KpUTEPUIl
sitnepoBoctH  Tpada.
Kakos KpUTEPUl
MOy 3MIEPOBOCTH
rpada?

3.
Chopmynupyiite
QITOPUTM TMOCTPOCHUS
JlJepoBa IMKIA B
rpade.

4. B kakom
clrydae oprpad
Ha3bIBAETCS
3i1epoBBIM?
Chopmynupyiite
KpUTepui
SUNIEPOBOCTHU IUIA
oprpada.

5. Kakoit rpad
Ha3bIBACTCS
raMHJIbTOHOBBIM,
MOJTyTaMUIIbTOHOBBIM?
Kakue  pmocratounsie
yCIIOBHUSA
CYILIECTBOBaHHS
TaMIIbTOHOBBIX
nuKiIoB B rpade Bam
W3BECTHBI?

6. B uem
COCTOHT 3ajava
KOMMUBOSDKEpa.
Cohopmynupyiite

anropuT™M IS ee
pemenus. Kak nosener
cedst 3TOT AJIrOpUTM

eciu pelieHue
OTCYTCTBYET? Kak
mpeoOpa3oBath  3TOT
QJIITOPUTM TSt
HAXOXKICHHS

raMIJIbTOHOBA  ITUKJIA
HauOobIIero Beca?

7.
Cohopmynupyiite
TeopeMy O k-oi
CTETICHH MaTPHIIbI
CMEXHOCTH rpada.

8. Kaxk

5 6

SUJIEPOBBIMHU, MIOJTY 3JIEPOBBIMH,
raMUJIbTOHOBBIMH, MOJIyTaMUJIbTOHOBBIMH.

2. MerooM BeTBeW W TPaHMI] PEUIUTH
3alayy KOMMUBOsDKepa sl Tpada, 3aJaHHOTO
MAaTpULIE BECOB. BBIUHUCIUTH TaMUIBTOHOBBI
[IUKJIEI MUHIMAJILHOTO M MaKCHMAaJIbHOT'O BECOB.

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

3. IlocTpouTh MaTpUIly JOCTHKUMOCTH
N MaTpully CHJIbHBIX KOMIIOHCHT. OHpe)IeJ'[I/ITI)
6a3y rpada

2 69
5 !
4 e 11

4. Vicnone3ys anroputm Popaa-bennmana,
HaliiuTe BCce KpaTyalle MapIipyThl 3
BCPIIMHBI 1 a0 K&)I(L[Ofl N3 OCTAJIbHBIX BCPIINH.

5. Ucnonwzys anroputm @opaa-dankepcona
HaTH MaKCUMAJIbHBIN MOTOK B CETH
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IIOCTPOUTH  MAaTpHILy
UTEepaluid M MaTpULly
cBs3HoCTH Tpada? Kax

CTPOUTCS MaTpHIa
TOCTHKUMOCTH
oprpada?

9. Kakue
THIIBI CBSI3HOCTH
BBIJICIISIOT ISt

oprpadoB? B yem ux
oTI4ue?

10. YTo Takoe
6aza oprpada? UYro

Ha3bIBAIOT CHJIBHO
CBSI3HOM KOMIIOHEHTOU
oprpacda? Kak

MMOCTPOUTh  MATPHUILY
CHJIBHBIX KOMIIOHCHT?
11.
Chopmynupyiite maru
anropuTMa dopna-
bennmana
HaXOXKJIEHUS
KpaTyanuumx
MapHipyToB B rpade.
Kak moBener cebs 3ToT
anropuT™M B oprpade,
coJiepxarieM KOHTyp?
12. Kaxoii
rpad Ha3bIBAIOT
ceteio? Yro Takoe
HCTOYHUK U CTOK CETH?
13.
Chopmynupyiite maru
anropuTMa
ONpElEICHUsI YPOBHEN
BepmmH cetu. Jlus
4ero MIPOBOJIUTCSA
TONOJIOTHYECKAS
COPTUPOBKA  BEpUIMH

rpada?

14. Kakas
CeTh Ha3bIBAETCS
Tpa"cnoptHoi?  Yrto
Takoe paspes

TPaHCIIOPTHOM ceTn?
15. Yro Takoe
IIOTOK B TPAHCIIOPTHOMU
cetu?
16. B xakom
clydae nyra
TPaHCIOPTHOM  CEeTH
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Ha3bIBAETCS
HacbimeHHo?  Kakoi
MapupyT B
TPaHCIIOPTHOM  CETH
Ha3bIBAETCS
HACBIIICHHBIM?

17. Kakoi
IIOTOK B TPAHCIIOPTHOM
CeTH Ha3bIBAETCS
MOJIHBIM?
Chopmynupyiite
JeMMy UM TEOpeMy
®opna-dankepcona o
MOTOKE B CETH.

18. Vkaxwure
maru alaropuTMa
®opnaa-dDankepcona
MOCTPOCHUS
MaKCHMAaJIbHOTO
MOTOKA B CETH.

Cemectp 3

Ta6anna 12 - IlpumepHble TeopeTHYecKHe BONPOCHI U NMPaKTHYecKHe 3aJaHus /
3a1a4U K 9K3aMEHY

Paspnenbl v Tembr | IIpumepHsie [IpumepHBIe TpakTHYEeCKHe 3aJaHus U (WIN) 3a1a4H
TEOPETHUUECKUE BONIPOCHI

Paszoen 1. Mamemamuueckas no2uxa

Tema 1.1. 1. Kakas 1. ToctpouB  TabGmuibl HUCTUHHOCTH
Bynessr (GYHKIMS Ha3BIBAETCS | COOTBETCTBYIOIIMX byHKIHH, BBISICHUTE,
byHKIMM. OyneBoii? CKOJBKO | DKBUBaJEHTHBI 7  GopMylnsl o U ©

B HOPMAJIbHBIX | N-MECTHas OyneBa
2. Ykaxute Bce (PUKTHUBHBIE MEPEMEHHbBIE

dopmax. ¢bynkua? Yro Takoe

TabIUIA WCTUHHOCTH dyrkmun  f(x,y,z)=(10101010).
Oynesoit  QyHKIHH? 3. Tlocrtpoiite IBOHCTBEHHYIO (YHKIHH
Kak YCTaHABINBACTCA | ¢ =(Xvyvz)tvx-y-z, HCHONb3ys  MPUHIMI
JeKcukorpaduyeckuit
TIOPSIIOK? JIBOWCTBEHHOCTH

2. 3anummure 4. TloctpoiiTe ABONCTBEHHYIO (YHKIIMU
TabIMLbl MCTUHHOCTH | f =(1000001110001100), UCTIONb3Ys
OCHOBHBIX  OyJIEBBIX

. olpeieIeHue.
GyHKUMA: OTpHUIIaHUS,
KOHBIOHKIIIH, 5. (3 MOMOIIbIO  OKBHBAICHTHBIX
U3 BIOHKIIIH, Hp606pa3OBaHI/I_I/I _nocEponTe JH®  dynxkuun
UMIUIMKAIH, f (X1, %2, %3) = (Xl vV Xy Vv X3)'(X1 "XV XS) :
SKBHUBAJICHTHOCTH, 6. IlpencraBere B CIAH® u B CKHOD

CYMMBI 110 MOAYHIO 2, | yHKUUIO, TOJB3YysICh CIEACTBUEM 2 TEOpeM
wrpnxa  lepdepa, | Mennona f (x, Xy, x3)=(01010001).
ctpenku [Tupca. 7 C

[IOMOILBIO AHAJIUTUYECKUX
3. B kakom
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MOPsIIKE
BBITIOJTHSFOTCS
JIOTUYECKHE OTepaInu,
eciau HWHOE HE
YCTaHOBJICHO
cKoOkamu?

4. Jlokaxute
BCE OCHOBHBIE 3aKOHBI

OyJneBoi anreopsl,
IIOCTPOCHUEM  TaOIUIY
WUCTHHHOCTH.

5. B kakom
ciaydae  MepeMeHHas
OyneBoit byHKINN
Ha3bIBAETCS
CYILIECTBEHHOU?

6. Kak
MOCTPOUTH
JIBOMCTBEHHYIO
byHKIHIO o
dbopmyne? Kak
MOCTPOUTH
JIBOMCTBEHHYO
¢byHKIMIO 1O TabIUIe
nctuaHocTn?  Kaxkas
GbyHKUMS Ha3bBIBAaCTCA
CaMOJBOMCTBEHHOI?

1. Kaxnmu
cBOlicTBaMH 00JamaeT
JIBOWICTBEHHOCTE?

8. JlokaxwuTte
TIPUHITATT
JIBOMCTBEHHOCTH.

9. Urto Takoe
KOHBIOHKT,
ITU3BIOHKT?

10. Kakas
dbopMyna Ha3bIBacTCA
IU3BIOHKTUBHON
HOpMaJIbHOU  (opMOit
(AH®D)? Kaxkas
dbopMyna Ha3bIBacTCA
KOHBIOHKTHBHOH
HOpMaJIbHOU  (opMOit
(KHD)?

11. Jloxaxure
TeopemMy o
MpeACTaBICHUN
m000i OyJneBoi
¢yakimun B JIHD
(KHD).

12. Jloxaxure

npeoGpa3oBanmii TIPEJICTABBTE byHkmHIO
f (%, %, %) =(% v Xp) = x3 B CIH® n 8 CKHD
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NEepPBYI0 U  BTOPYIO
teopeMbl llleHHOHA ©
pasoXeHuu OyJeBOH

byHKIUN 1o
MIEPEMEHHBIM.

13. Yro Takoe
KOHCTHUTYEHTa
€/IMHULIBI,
KOHCTUTYEHTa HYJIs?

14. Kakas
dbopMynia HazbIBaeTcs
COBEpLICHHOU
IU3BIOHKTUBHOU
HOpMaJIbHOU  (OpMOit
(CAHD)? Kaxkas
dbopMysia Ha3bIBacTCA
COBEpIICHHOM
KOHBIOHKTUBHOM
HOpMaJIbHOU  (popMoOit
(CKH®D)?

15. Kakue
npeoOpa3oBaHus
HEO0OXOUMO CHeNaTh,
9TOObI bopmyy
npuBectu B CJIHD
(CKH®D)?

16. Kak
MOCTPOUTH CIH®D
(CKHD), ecim
byHKIUS 3a/1aHa

TaONIHIEH MCTHHHOCTH
(cmeactBue 2 TEopeM

[llernona)?
Tema 1. Kaxk 1. Haiigure wmuauMansayro JHD ¢
1.2 OIpeeIsieTCs noMouipto Merojga Kgaitna u kapt Kapuo s
MuHuMHU3aus | CI0HOCTD JH®? | dpynkuuu f = (01010111).
OyJeBBIX Kakyro JAHD 2. C momompro kapt KapHo mocTpoiite
(byHKIMHA. Ha3bIBAIOT M/IH® ans wactuyHO omnpeaencHHOW (yHKuuu f=
MUHUMAaIbHON? (01--01-1) (mpouepku COOTBETCTBYIOT

2. Yrto Taxoe
UMIUTHKaHTa (GOPMYJIbI
¢? B xakom cnyuae
UMIUTUKaHTa (HOPMYJIBI
0] Ha3bIBAETCS
pocTon?

3. Kaxkas
Ha3bIBAETCS
Kax

JIH®D
COKpaIleHHON?
MMOCTPOUTH
cokpaimieHuyro JHO
Mmetoaom Ksaiina?

HCOMIPCACIICHHBIM 3Ha‘-ICHI/I$IM)
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4. Kakas
JIHO Ha3bIBACTCSA
TYNHUKOBON? Kak
MOJIyYUTh TYNHKOBBIE
JH® mno wmarpuie
Kgaiina?

5. Kak
ctpoutcs kapra KapnHo
oag 3-MecTHBRIX U 4-
MECTHBIX  (YHKUIUA?
[lo xakomy mnpaBuIy
BBIJICIISIIOTCSA
MPSAMOYTOJIbHUKH
Kapuno?
COCTaBUTh
UMILTAKAHTY
MIPSAMOYTOJIbHUKY
Kapno?
MIPUMEHSETCA
Kapno
MUHHUMM3ALUN
YaCTUYHOU
byHKIIR?

6. Kak ¢
nomouiplo bruelika —
ITopenkoro noyry4uTh
cokpamieHnyro JH®

Kaxk
MPOCTYIO
o

Kaxk
KapTa

JJIA

OyJieBoi

u3 MIPOU3BOJIBHOMN
JHD?
7.
[Tepedopmynupyiite
BCE M3BECTHBIE BaM
aJITOPUTMBI
muHumuzanuu  JIHD
JUTSE MUHUMU3ALNAN
KH®.
Tema 1. Kax 11. IIposepwte, sBAsieTcs U (QyHKUIUSA
1.3. TlonHOTa | CPaBHUBAIOTCS f (X, %) = (X D Xp) & (¥ ~ Xp) MOHOTOHHOIA
CHCTEM HAOOpPBl  ApryMEHTOB 12. C noMomip0 MeTo/1a HEOPEACICHHBIX
6yHeBH’i OyneBolt  GYHKUMH? | xo5hdUIUHMEHTOB BBISICHATE, SBISCTCS U JIMHEIHHOI
byHKIHA. Kaxkas OyneBa byHKIIS £ (x, Xy) = (1001)
byHKIMS Ha3bIBaeTCA 13 C oMo
MOHOTOHHONR? - OIBIO  OKBUBATICHTHBIX
5 npeoOpa3oBaHuil MocTpoiTe monuHoM JKerajakuHa
Cdpopmympyiire u BBIICHUTE, ) SIBJISIGTCSIU bzt byHKUIMSA
MYHKTHI ANTOpHTMA f(X,y)=X—>y®X-y JUHCHHOU.
ISt IOCTPOCHHS 14, BreligcHuTe, TIIOJIHA JIM CHCTEMa
nomuaoMa JKerankuna | QYHKUMA {X-y, Xxvy, X®Y, X-y®y-2®z-x}-
u3 TEOPEMBI 15. TIlpoBepbre, sBAsETCA 1M CHCTEMA
XKerankuna. B xakoM | ¢yHkimii 6azucom
ciy4ae NOJIMHOM | {x®Yy®z, X-yDz-XxDz-Yy, 0, 1}-
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Kerankmaa sBIseTCS
JIMHEHHBIM?

3. Kax
MOCTPOUTH  TOJIMHOM
Kerankuna MeTOOOM
HEOTpeCeIEHHBIX
koadurmentor? Kak
MOCTPOHUTH  TOJIMHOM
Kerankuna,
UCTIONB3YS
TPEYTOIBHUK
ITackansa?

4, Kaxkas
Oynea byHKIMSA
Ha3bIBAETCS
JIMHSHHOMN? Kaxk
MIPOBEPHTH
JUHEWHOCTh (YHKIMU
METOA0M

HEOIpeIeIICHHBIX
kod(duimeHToB, He
CTpos MOJIMHOM
Kerankuna?

S. Uro
Ha3bIBACTCS
3aMBIKaHUEM
HEKOTOPOTO
MHOKECTBa  OyJIEBBIX
byHKIHA? Kaxkoe

MHOKECTBO ~ OyJIEBBIX
byHKIUN Ha3bIBaeTCA
3aMKHYTBIM?

6. Jloxaxmute
3aMKHYTOCTh
MHOKECTBa  OyJIEeBBIX
dyHKumi,
COXpaHSAIOIINX  HYIb.
Jlokaxute
3aMKHYTOCTh
MHOJKECTBa  OyJIEeBBIX
yHKumii,
COXPaHSAIOIINX
equuuiy. Jlokaxure
3aMKHYTOCTh
MHOECTBA
MOHOTOHHBIX OYJIEBBIX
byukumii.  Jlokaxwure
3aMKHYTOCTh
MHO’KECTBa
CaMO/IBOMCTBEHHBIX
OyneBbIX  (DYyHKITHI.
Jlokaxute
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3aMKHYTOCTb
MHOKECTBA JIMHENHBIX
OyJeBbIX (PYHKITHH.

7. Jlokaxxure
TEOpPEMY O CBOMCTBAaX
kiaccoB [locra.

8. Kaxkas
cucremMa OyJneBBIX
byHKIUN Ha3bIBaeTCA
MTOJIHOU? Kaxkas
MOJIHAsI CUCTEMA
OyneBbIX (yHKIUN
HazbIBaeTcs 0azucom?

9.
Chopmynupyiite
teopemy Ilocra o
MOJIHOTE CUCTEMBI
OyneBbIX (PYHKLIUH.

10. Hoxaxurte
TEOPEMY O TOM, 4TO
KK IbIN
(yHKIMOHATIBHO-
MIOJIHBIN Oa3uc
COJICPKUT HE OoJiee
YeThIpeXx OyIeBbIX

(byHKIHA.
Tema 1. Yto 1. Haiigure QYHKIMIO TPOBOIUMOCTH
14. Ha3bIBACTCA peneﬁHo-KOHTaKTHHx CXEMBI. YTIPOCTUTE CXEMY:
[Ipunoxenus MIEPEKITFOYATEIbHON
OyseBbIX (peneiiHo-
byHKIMI K | KOHTaKTHOM) CXeMOM e _y
TEOpPUH (PKC)?
penenHo- 2. Kakue nBa y—z
KOHTAKTHBIX BrAa KOHTAKTOB [TocTpoiiTe  peneiHO-KOHTaKTHYIO
CXeM pasmnuaror B PKC?
CXeMy MO JaHHOW (QYHKIUU MPOBOJUMOCTH
[Ipunoxenus Kaxkue OyneBbl B
OyJIeBBIX byHKIUH (x-yvzvX)-(xvy).
(ynximii K | COOTBCTCTBYIOT 3TUM 3. TlocrpoiiTe (GyHKIMH TPOBOIUMOCTH
TEOPUM CXEM U3 | KOHTaKTaM? JUIS CXEMBI
bYHKIIMOHATTBH 3. B kakom
BIX DJIEMEHTOB. | Clly4ae OyneBa §1°"
(GyHKIMS Ha3BIBAETCS Xi?"’l>_'
byHKIHEH
nposoumocti PKC? 4. Tloctpoiite cxemy U3 GyHKIIMOHATBHBIX
4. Kakum | DIEMEHTOB TIO JaHHOW (QYHKIUH TPOBOJAUMOCTH
PKC cootBercTBYyIOT (x- yvZv 7).()(\/ y),
KOHBIOHKITUS u
IU3BIOHKIINS?
5. Kakue
PKC HAa3bIBAIOTCS

paBHOCUIBHBIMEU? Kak
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BBIYHCIIACTCA

CIIO)KHOCTD PKC?
ObocHyiite
SKBUBAJICHTHOCTH
MHOKECTB BCEX
OyneBbIX (yHKIMU P
u Bcex PKC.

6. Onmmure
OCHOBHEIE 3a7a4u
TEOPUU PKC u
AJTOPUTMBI X
peuieHusl.

7. Yro
Ha3BIBAIOT
(hYHKIIMOHAJILHBIM
3JIEMEHTOM? Kaxk

OTIpeNeNIsIeTCsl  cXema
13  (YHKIIMOHATHHBIX
anemeHToB (CDI)?

8. B kakom
ciyvae OyJneBa
(GyHKIMS Ha3bIBACTCS
dbyHKIMEH
npooaumoctu COI?

Kax BBIYUCIISIETCS
cinoxHocTs COI?
9.
ObocHyiite
SKBUBAJIEHTHOCTh
MHOECTB BCEX
OyneBbIX (GyHKIHH P;
u Bcex CDD.
10. Onumure
OCHOBHBIE 3a/1auu
TEOpUHU CDDO u
AT OPUTMBI ux
perieHusl.
Tema 1. YUro Takoe 1. Tlonp3ysch TabnAMUIAMM HMCTUHHOCTH,
1.5.  Aurebpa | BbICKa3bIBaHHeE? BBIICHUTE, CIIPABEJIMBO JIH JIOTUYECKOE CIICJICTBUE
BBICKA3bIBaHUU. 2. Kaxk (A&B)—>C,A>B=AC.
Jlornueckwue COCTaBUTh OTPHUIIAHUE .
CIEeNCTBHAL NAHHOTO 2. Metonom Kgaiina BBISICHUTE,
BBICKA3LIBAHIS? CITpaBEeIMBO M JIOTHYECKOE  CIIeICTBAE
3 Kak (AvC)—>B,C—>(AvB),(B&C)—>(AvB):>B—>C.
COCTaBUTh 3. MeTtogoM OT TPOTHBHOTO BBISICHUTE
BbICKAa3bIBaHUE, CIPaBEJIUBO JIU JJOTHYECKOE CIIEACTBUE
ABILTOMEECT (AvC)—>B,C—>(AvB),(B&C)—>(AVB)=B-
JU3BIOHKLIMEH  ABYX
JTAHHBIX .
BBICKA3bIBAHII? B 4. Haiinute Bce CIENCTBUS U3 JaHHBIX
KAKOM ciyuae | IOCPUIOK M BHIDASUTE HX B CONCPHKATENLHOM

dopme: «Ecnm nenoe yncno nenurcs Ha 2 U Ha S,

35



M3 BIOHKIIHS JIBYX
JTAaHHBIX
BBICKA3bIBaHHI
SIBJIISIETCA  WCTUHHBIM
BBICKa3bIBaHHEM ?

4. Kaxk
COCTaBUTh
BBbICKa3bIBaHHE,
SIBIISTIOIIICECS
KOHBIOHKLIMEN  JABYX
JTAaHHBIX
BBICKa3bIBaHU? B
KaKoOM ciydae
KOHBIOHKIIMSA JIBYX
JTAaHHBIX
BBICKa3bIBAaHUH
SIBJIICTCA ~ MCTUHHBIM
BBICKa3bIBaHHEM ?

5. Kax
COCTaBUTh
BBICKa3bIBaHHE,
SIBIISIONICECS
MMIUIMKAlMEd  JIBYX
JTaHHBIX
BBICKA3bIBaHUI? B
KaKoM ciy4ae
AMIUIMKAIUS JIBYX
JaHHBIX
BBICKA3bIBaHHI
SIBIISIETCA ~ MCTUHHBIM
BBICKa3bIBaHHEM ?

6. Kaxk
COCTaBUTh
BBICKa3bIBaHHE,
SIBJISTOIIIEECS
SKBUBAJICHTHOCTBIO
JIBYX JTaHHBIX
BBICKa3bIBaHU? B
KaKoM ciy4ae
SKBUBAJICHTHOCTh
JIBYX JTaHHBIX
BBICKa3bIBaHMI
SIBJIIETCS  MCTUHHBIM
BBICKa3bIBaHHEM ?

7. Uto Takoe
(dhopmanmzanus
BBICKA3bIBAHM?

8. Jatite
WHIYKTUBHOE
onpeJiesIeHue
dbopmynel  anreOpsl
BBICKa3bIBaHUM. UTO

TO oHO Aenutcs Ha 10», «llenoe unciao penurTcs Ha
2 U HE JEIUTCA Ha S5».

5. Mertogom  pe3osONUi  TOKaKUTE
PvQVvR,PVR,QvR=R.
6. [TpoBepnTe CIIPaBeIMBOCTh

CIENYIOLIET0 pacCyKIeHus «S moiay B KMHO Ha
HOBYIO KHHOKOMEIWIO WM Ha 3aHATUA 110
MaTeMaTU4eCcKoM Jioruke. Eciu s nmovay B KUHO Ha
HOBYIO KHHOKOMEIWIO, TO S OT BCEH Iylu
nocMerocb. Ecimum g4 moday Ha  3aHATHA 1O
MaTEeMaTUYEeCKOM JIOTHMKE, TO HCIBITAl0 OOJIBIIOE
YIAOBOJBCTBUE  OT  CIEOOBAaHUSA IO  MYTIM
JOTUYECKUX paccyxaeHuii. CienoBaTenbHo, WU s
OT BCEHl AyIIM MOCMEIOCh, MM HUCIBITal0 OOJbIIOE
YIOBOJBCTBHE  OT  CIEOOBAHUS 1O  MYTIM
JIOTUYECKUX PACCYKIACHUI.
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Ha3bIBAaKOT

HHTEpIpeTanuein
dhopmybr?

9. Kakue
hopmytbr
Ha3BIBAIOTCS

COBMECTHUMBIMH IO
uctunnoctu?  Kakue
hopmytbr
Ha3BIBAIOTCS
COBMECTHUMBIMH IO
JI0’KHOCTH?

10. B xakom
ciydJae dbopmyia
C(X1, X2y, Xm)
Ha3bIBACTCS
JIOTHYECKUM
ciencTBueM  (hopMy
P1(X1,X2,...,Xm),
P2(X1,X2,0 s Xm) e s
Pn(Xl,Xz,...,Xm)? Kaxk
3ammMcarh JIOTUYECKOEe
ciencreue Gopmyn B
BUJIC KJIay3bI?

11. Kaxkos
QITOPUTM METOJ1a
pPEAYKITUU TS
npoBepku (HopMys Ha
JIOTHYECKOE
ciencTBue?

12. Kak ¢
ITOMOIILIO MeToaa
Kpaitna MO>KHO
YCKOPHUTh obxox
CEMaHTHYECKOTO
JiepeBa TpH MPOBEpPKe
dhopmyn Ha
JIOTHYECKOE
clencTaue’?

13.
Chopmynupyiite
QITOPUTM
HaX0XKJCHUS
BCEBO3MOKHBIX
CIIEICTBUN o
3aJaHHBIM ITOCBUIKAM.

14,
Cohopmynupyiite
AITOPUTM
HaXO0JICHUS MOCBLUIOK
IS JTAHHOT'O
3aKIIFOUCHUS.
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15. Kakoe
BBICKa3bIBAHUE
MaTeMaTHYECKOU
TEOPEMBI X =Y
Ha3bIBACTCS
JIOCTaTOYHBIM, KakKoe
HEOOXOIUMBIM?

16. Kax pgusa
TEOPEMBI X =Y
MIOCTPOUTH OOpaTHOE,
MPOTUBOIOJIOKHOE U
obOpaTHOe
MPOTUBOMNOJI0KHOMY
BBICKA3bIBaHUs?
Kakue u3 HUX BepHBI,
€ClIM BepHa TmpsaMas
teopema? Kakue wu3
HUX MOTYT OKa3aThCs
HEBEPHBIMU XK€ B
ciydae BEPHOCTH
MIPSIMOIA TEOpeMBbI?

17. Uem
OTIUYAIOTCS
JIeTyKTHBHBIE
J0Ka3aTenbCcTBa  OT
WHyKTUBHBIX ?

18. Kak
CTPOUTCS
JeAYyKTUBHOE
JI0Ka3aTeJIbCTBO
YTBEPXKIACHUA  BUIA
X =Y ? Kak ctpoutcs
NETyKTUBHOE
JI0Ka3aTeJIbCTBO
YTBEpXKIACHUA  BUIA
X <Y ?

19. Kax
MPOUCXOIUT
JI0Ka3aTeJIbCTBO
METOJIOM
KoHTpamno3uuu? Kak
MPOUCXOIUT
JI0Ka3aTeJIbCTBO
METOJIOM oT
HIPOTUBHOTO? Kax
MPOUCXOIUT
JI0Ka3aTeJIbCTBO
METOJIOM TPHUBEICHUS
K abcypay? Mus udero
npu  J0Ka3aTelIbCTBE
MOXHO HCIIOJIb30BATh
KOHTPIIPUMEPHI?
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20. B xakxom

ciyvae IS
JIOKa3aTeIbCTBa
MPUMEHSETCSI  METOJ
MaTeMaTHIeCKOM
uHaykuuu? B kakoM
ciay4dae JUTSE
JIOKa3aTelIbCTBA
MIPUMEHSIETCI  METO/l
CTPYKTYpPHOM
UHIYyKIUn?

21.

Hokaxute  Teopemy
JIeNyKIMu B anredpe
BBICKa3bIBaHUI.

22. B uyem
COCTOUT MIPUHILIUIL
pe30IIoLHii? Kax
COCTaBUTH
PE30JIbBEHTY JIBYX
IU3BIOHKTOB?

23. Onumure
AITOPUTM MeToaa
pesomonuii. [louemy
METOJI PE30JIOUUN B

o0rmieM cirydae
SBIISIETCS
no1y3 G HEeKTHBHBIM?
24. Kak
COCTaBIISIOTCS
PE30JIEBEHTHI npu
UCIIOJIb30BaHUH

METOJIa  HACBIIICHUSA
ypoBHe#? B uem
COCTOUT cTpaTerus
BbIYEPKUBAHUsA?

25. B uem
0COOEHHOCTh METOJIa
JIOK-PE30JIOIUiA?

26. Kaxoit
JTHU3BIOHKT
Ha3bIBaeTCs
xopHOBckUM?  Kakoit
XOPHOBCKUH
JTHU3BIOHKT
Ha3bIBaeTCs
YHUTAPHBIM
IIO3UTUBHBIM,
YHUTAPHBIM
HEraTUBHBIM,
TOYHBIM?

27. Kax
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3¢ dexTUBHO
HCIIOJIBb30BAaThL MCETOI
pe30IIonHit TUIA
XOPHOBCKHX
IU3BIOHKTOB?

Tema
1.6.  AnrebGpa
MpEeUKaTOB

1. Yro Takoe
npeaukar?

2. Yro
Ha3bIBAIOT
MHO>KECTBOM
HWCTUHHOCTHU
npenukara’?

3. Kakue
JIOTUYECKHE Ollepaliu
OIpeIeICHBI TUISt
peauKaToB?

4.Kakue
MIPEIUKATHI
M0JTy4aroTcs B
pe3yJipraTe
BBITNOJTHEHUS
JIOTUYECKHUX
onepauuin
npeauKaramMu’?

3. Yto
10JTy4aeTcs B
pe3ynbrare
BBITTOJIHEHHS
orepanuu
CBSI3bIBAHUS
IIEPEMEHHOMN
KBaHTOPOM OOIIHOCTH

6. Yto
10JTy4aeTcs B
pe3ynbrare
BBITTOJIHEHHS
orepanuu
CBSI3bIBaHUS
IIEPEMEHHOMN
KBaHTOPOM
CyIIECTBOBaHUSA?

7. B kakom

dbopmyia

Hazg

cilydae
Ha3bIBAETCS
3aMKHYTOM?
OTtkpBITOI?
8. Kax
HOPOUCXOTUT
WHTEpIpeTaIns
hopmyn JIOTUKHU
peaKaToB?

1. Tlyctpb P(X)= «X — mpoctoe Yucioy,
E(X)= «X — yetHoe uncio», D(X,y)= «y menutcs Ha
X». Nurepnperupyiite bopmyy
VX(E(X) AVY(D(x, y) = E(Y)))

2. Omnpenenure TOXIECTBEHHO-UCTUHHA,
TOKIECTBEHHO-JIOKHA 170011 BBITTOJIHUMA
(ompoBepxkuma) dopmyna VXA(f(x, y), fa(fi(x,y)) B

UHTEPIPETALIUN M = (~o0,0) , A(x,y)="x=y",
f(2)="2%", f(xy)="x+y"
3. Jloka3atb  TaBTOJOTHIO  JIByMs

crnocobamMy METOJIOM KOHKpETH3aluu (3aMEHUB

KBAaHTOPBl HA JIOTHYECKHE OIepaluu) W 110
OIPE/ICIICHNI0 KBAHTOPOB W JIOTHYECKHX OIeparuii
—(3xP(x)) = Vx=P(x)

4. MeTogoM pe30ooLUl BBIICHUTH OyJeT
o jgaHHas (Qopmyna JIOTUYECKHM  CJEICTBUEM

Vx(P(x) = (Q(X) AR(X))),3x(P(x) AS(x)) = 3x(S(X) AR(X)

5. Ilokazatp ¢ TOMOIIBIO METOAA
PE30IOIHN CIIPaBEUIMBOCTH CJEAYIOIINX
CYKJICHUU «HekoTopple  pyKOBOAMTENIH c

YBAKCHUEM OTHOCATCA KO BCEM IIpOrpaMMHUCTaM.
Hu OJIMH PYKOBOJUTCIIb HC YBaXACT 663I[CJ'IBHI/IKOB.
CJ]C,Z[OB&TC.HBHO, OIWH IMPOrpaMMHUCT HC
ABIIACTCA 663I[CJ'ILHI/IKOM)).

HHU
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9. Kaxkne
MpeaNKaThI
Ha3bIBAIOTCS
TO/1€CTBEHHO-
WCTUHHBIMU?
ToX1EeCTBEHHO
JIOKHBIMU?
BrimonaumeivMu?
OnpoBep>KUMBIMHU?

10.
[Tepeuncnure
TUIIOBbIE
KOHCTPYKIUH,
WCIIONB3YIOLIUECS TIPU
dhopmanuzanuu.

11. B 4em
3aKJII0YAeTCs  METOJ
KOHKpETH3aluud  JJis
JI0Ka3aTeNNbCTBA
TaBTOJIOTUN  anredpbl
npeauKaToB?

12. Ha xakue
JIOTHYECKHE OIepaliu
3aMEHSIOTCST  KBAHTOP
OOLIHOCTU U KBAaHTOP
CYIIECTBOBaHUS IpHU
UCIIOJIb30BaHUU
KOHKpETHU3alluu ISt
JI0Ka3aTeNbCTBA
TaBTOJIOTUN  anredpbl
npeauKaToB?

13.
3anuimTe OCHOBHBIE
TaBTOJIOTUH  areOpbl
NPEeIUKaTOB: TMEPEHOC
KBaHTOPOB yepes
KOHBIOHKITHIO,
JTU3BIOHKIINIO,
OTpHUIIaHHE.

14. Kaxkas
dbopmyna Ha3bIBaeTCS
IIPUBEICHHON
dhopmoii? Kax
MIPUBECTH
MPEANKATHY IO
bopmymy B
MIPUBEICHHYIO
bopmy?

15. Kakas
dbopMyna Ha3bIBaeTCSA
MpeBapEHHOMN
HOPMaJIbHOU
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1.7.

Tema

dopmalbHbIE

TEeopuun

dhopmoii? Kax
MIPUBECTH
MpEeIUKATHYIO
bopmymy B
MIpeIBApEHHY IO
HOpMaJIbHYI0 (hopmy?

16. Kakas
dbopMyna Ha3bIBaeTCSA
CKOJIEMOBCKOM
CTaHJapTHOU
dhopmoii? KaxoBsr
MpaBWJIa UCKITIOYCHHUS
KBaHTOPOB TUISE
MOJTyICHUS
CKOJIEMOBCKOM
CTaHJapTHOU (HOpPMBI?

17. Uro
Takoe yHu(UKanus?

18. Uro
Ha3bIBaeTCsl OMHAPHOM
PE30JIbBEHTON  JIBYX
IU3BIOHKTOB?

19. Kaxkos
QITOPUTM MeToj1a
pe30IroLHii IUIA
MPEeIUKATHBIX
dhopmyn?

1. Yro Takoe
akcuoma?  IlIpaBuio
BbIBOJIA?

2. Yto

Ha3bIBAETCSI BBIBOJOM
¢dbopmynbl? Yto Takoe

rumnore3a? IMIar
BEIBOJIA?

3. Yro
Ha3bIBAETCS
JIOKa3aTeJIbCTBOM

dbopmyner? Yto Takoe
TEOpeMa TEOPUU?

4.
Cdhopmynupyiite
oOmiue paBuiia
IIOCTPOCHHUS
JETYKTUBHBIX TEOPUH.

5. B uyem
oTiaruue (HopMaTbHBIX
AKCHOMaTHYECKUX
TEOPUI
1oy GopManbHbIX?
Uem OTJINYAOTCS

OoT

1. Vkaxure Henocraromyio dopmyny W,
TaKyl, 4YTOOBI TpPeThs W3 JaHHBIX (OPMYIT
nojyyanach W3 MEpBOH M BTOPOH IO MpaBUILy
BBIBOJA Modus Ponens:

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

2. BrsicHuTE, SIBISETCS JIM JaHHas
IOCJIEIOBATEIHLHOCTE BEIBOJIOM M3 aKCHOM.
OO6ocHyiiTe BBIBO:

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

2) (6>(F>G))—>(G—>(G—>(F—>a))),

3) G—>(G—>(F—>G)).

3. Jlokaxute Teopemy (HOpMaTn30BaHHOTO
HWCYHCJICHHUS BBICKA3bIBAHUN F —F.

4, BLI)ICHI/ITG, ABJICTCA JIM  JaHHas
noCICa0BaTCIbHOCTG BBIBOJAOM M3 THIIOTC3. Ecmu

Ja, TO YKWKUTE THUIOTE3bl, IIAard BBIBOAA U
BBIBEJICHHYIO (hopmyity:

1) G>H,

2) G,

3) H,

4) H—(F->H),
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TEOpuun
€CTECTBEHHOI0
BBIBOJIA oT
AKCHOMAaTHYECKHUX
Teopuii?

6.
Onpenenure
poOIIeMbI
JNENYKTUBHBIX TEOPHit
(HEmPOTHUBOPEYUBOCTH
, MOJIHOTA,
HE3aBUCHUMOCTb
CUCTEMBI aKCHoM,
pa3penuMocTh).

7. Jaiite
onpeJieJIeHue
dhopmanbpHOM
AKCMOMAaTUYECKON
TEOpUU  HUCUUCIICHHE
BBICKa3bIBAaHUI

8.
Cdhopmynupyiite
TEOpeMy JeAYyKIIHH.

9. Jlokaxute

TeopeMy o
HENPOTUBOPEUYUBOCTH
HCUHNCIICHUS
BBICKA3bIBaHUH.

10.

Jlokaxure TeopeMy O
MOJIHOTE B UIMPOKOM
CMBICJIE  MCYMCIICHHUS
BBICKA3bIBaHUH.

11.
JlokaxuTe TEeopeMy O
pa3pemuMoCcTi
HCUYUCIIEHUS
BBICKa3bIBaHUII.

12.
Jlokaxure TeopeMy O
HE3aBUCHMOCTH
CUCTEMBI aKCHOM
(hopmann3oBaHHOTO
HCYUCIICHUS
BBICKa3bIBAaHUI.

13. Jatite
onpeeseHue
HCYUCIICHUS
BBICKA3bIBAHUS KaK
TEOPUU
€CTECTBEHHOIO
BBIBOJIA.

5 F>H.
5. I[OKa)KI/ITe MCTOAOM CCTCCTBCHHOI'O

BBIBOZIA A, —B = —(A— B).

6. Jlokaxurte BBIBOJIUMOCTD B

HaTypalbHOM UCUHCIICHHH = (A&B) <> (B&A).
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14.
[Iepeuncnure npasuna
BBIBO/I,
HCIIOJIb3yEMBIE B
TEOpUHU
€CTECTBEHHOI'O
BBIBOJIA.

CocraButens (u): Pemernuxosa E. B., 3aB. kadenpoit MmaTemaTuku, GU3UKU 1
MaTEeMaTH4eCKOr0 MOACITHPOBAHHUS

(Pamunun, unuyuane: u dondcnocms npenooasamens (ei))
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