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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 10 ot « 23 » 4 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeTOM TpeOoBaHUN (denepasbHOTO
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crnenuanpHOocTH) 09.03.01 MHpOpMaTHKa M BBIUMCIUTENbHAS TEXHUKA, YTBEPKICHHOTO
12.01.2016 roma, paccmotpeHa u onodpeHa Ha 3acenanuu kadeaper OMUC «  » 20
rojia, IpoToKoa Ne
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SKOHOMHYECKOI MaTeMaTHKH,
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SKOHOMMYECKON MaTeMaTHKH,

WH(OPMATUKHU M CTaTUCTUKHU

(BMHUC) C. U. KonecnukoBa
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[{enpi0 MUCHUIUIMHBI SBISETCS W3YYEHHUE OCHOBHBIX JUCKPETHBIX MaTEMaTHYECKHUX CTPYKTYp C
MPUMEHCHHEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH W WIUTIOCTpAIMS WX TPUMEHEHUS B
npodeCcCHoHaTbHBIX 3a/1a49axX.

1.2. 3agaum Q¥ CUMILTHHBI

—  Pa3BUTHE Y CTYICHTOB HaBBIKOB CaMOOOYYCHWHs (TOM YHCIE, KOTHUTHBHBIX) U TMPUMEHEHUS
MH()OPMAITMOHHO-AITOPUTMUYECKUX ~ CTPaTeTWd,  yBEIUYHMBAIOIINX  BEPOSTHOCTh  IOJYYCHUS
MIOJIO’KUTEJIBHOTO pe3y/bTaTta Mpy PelIeHUH MPAaKTUYECKUX 3a/1a4;

—  Pa3BUTHE Yy CTYICHTOB CIIOCOOHOCTH K M3YYCHUIO W MPOTHO3UPOBAHUIO MPOIIECCOB U SBJICHHIA
u3 obnactu ux Oynyien AesTeTbHOCTH,

— ¢opMupoBaHuE 3HAHUN U YMEHMI, 00pa3yloluX TeOpeTUYecKud PyHIaMeHT, HeOOXOAUMBbII
JUIS TIOCTAHOBKHM M peIlIeHUs 3a7ad B 00jacTu MH(GOPMATUKH, KOPPEKTHOIO MOHUMAHUS OrpaHUYCHHH,
BO3ZHUKAIOIINX TPHU CO3JAHUM BBIUYUCIUTEIBHBIX CTPYKTYp, AITOPUTMOB M TPOrpaMM 00pabOoTKH
nHpopMaIuu.

2. Mecto aucunniimubl B ctpykrype OITIOIIT
Hucnunnuna «/luckpernas maremarukay (b1.5.16) otHocutcs k 6moky 1 (6a3oBast 4acTs).
[TpenmiecTBYIONMMHI  TUCIUIUIMHAMHA, (OPMHUPYIOIIMMUA  HadaJbHBIC 3HAHUS, SBIISIOTCS:
HHHOBalOHHBIE TEXHOJIOTHH.
[TocnenyromumMy AUCHUIUIMHAMA SIBIISTIOTCS: BblumciuTenpHas Maremaruka, Maremarudeckue
metofpl B nHpopMmaruke (I'TIO-3).

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHHUS TUCHUILINHBI

[Tponiecc n3yyeHust UCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIISTYIOIINX KOMIIETCHITUI:

—  OK-7 CnocoOHOCTh K CaMOOPIraHU3alUuU U caMO0Opa30BaHUIo. ;

— OIIK-5 CnocoOHOCTh pemiaTh CTaHAApTHHIE 3a7a4d MPO(EeCCHOHATIBHON AEATENbHOCTH Ha
OCHOBe HH(MOpMAIIMOHHONH U OuOIHOrpaduueckord KyIbTYpbl C TNPUMEHEHHEM HH()OPMAMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHH U C y4€TOM OCHOBHBIX TpeOOBaHUH MH(POPMALTMOHHON 6€30MaCHOCTH. ;

B pesynbrare nzydeHusi AUCHUILUIMHBI 00y4JatOIIUACS TIOJKEH:

— 3HaTh OCHOBHBIC KPUTEPHUU YpPOBHS 00pa3oBaHUs Ul MPOBEAEHUS caMOOOpa30BaHUS NpHU
U3YYEHUM UCKPETHOW MaTeMaTHKH; pPellaTh CTaHIapTHBIE 3aa4l IpOopeCCUOHATBHON NesTeTbHOCTH Ha
OCHOBE HH(MOpPMalMOHHOW U OubOIMOrpaduueckoil KylnbTypsl € MPUMEHEHHEM HHPOPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI U C y4€TOM OCHOBHBIX TpeOOBaHUI MH(OPMALIMOHHOM 0€30MacHOCTH;

— yMeThb MPHUMEHSTh METOJbl OLEHKH U IUIAHWPOBAHUSA PECYPCOB JJISI CaMOCTOSITENILHOTO
o0Opa30BaHMs MPU WU3YUYEHHUU TUCKPETHON MaTeMaTHKHU; MPUMEHSTh pa3lesbl AUCKPETHON MareMaTHKu
Ui peuleHus 3agad  npodecCHOHaIbHOM  JEATENIbBHOCTH Ha OCHOBE MH(POPMAIMOHHOW U
6ubnmorpaduyeckoil KylnbTyphl;

— BJaJeTh croco0amMM CaMOOPraHU3alMM M CaMOoOOpa30BaHMS; HABBIKAMM PpEIICHUs 3a1a4y
po(eCCHOHAIBHON NeATEbHOCTH C HCHOJIb30BAaHUEM Ppa3ZesioB JUCKPETHOM MaTeMaTHKH Ha OCHOBE
nH(pOpMaMOHHON 1 OMOIMOrpaduUecKoil KyIbTypbl;

4. O0beM IMCHMIIMHBI M BH/ABI Y4e0HOM padoThl
OO0mass TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 5.0 3aueTHBIX €IUHUIBI M IpEICTaBlIeHa B
tabnuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb JUCITUILIAHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

3 cemectp
AynuTopHBI€ 3aHATHS (BCETO) 54 54
Jlexun 18 18
[TpakTHueckue 3aHATHS 36 36
CamocrosiTenbHas pabota (Bcero) 90 90
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[IpopaboTka JIEKITMOHHOTO MaTepuaa 32 32
CamocrosaTenbHOe H3ydeHUe TeM (BOIIPOCOB) 28 28
TEOPETUYECKOM YacTH Kypca

[TonroToBka K MpakTUYECKUM 3aHATUSM, CEMHUHApAM 30 30
Bcero (6e3 sx3amena) 144 144
IToaroroBka u ciada sK3aMeHa 36 36
OO01mas TpyI0eMKOCTh, 4 180 180
3aueTHble EauHuIn: 5.0 5.0

5. ConepxaHue TMCHMILTUHBI

5.1. Paszgennl AMCHUINIMHBI 1 BUABI 3aHATHIA

Pa3znenbl AMCUUIUIMHBI U BUJBI 3aHATUN TPUBEACHBI B Ta0uIe S.1.
TabOmuna 5.1 — Pa3gessl AUCHUIUIMHEL U BUIBI 3aHATUI

= = =% =
- = g 2¢ 5 2
: S 8 S 2 o
Ha3zBaHust pa3zenoB AUCHUILTUHBI % ) o o 9 S
S 5 s s 0 ==
o, < o M o =
= S =28 g
3 cemecTp
1 MHOXecTBa M UX crenu(uKanuy. 2 4 12 18  OK-7, OIIK-5
Onepanuu HajJ KOHEYHBIMU MHOXKECTBAMH
2 MHoOKecTBa U OTHOIIEHUS. AHAJIN3 2 6 12 20 OK-7, OIIK-5
OMHApHBIX OTHOLIEHUH, 3aJaHHbIX MaTpHULIeH
3 YacTH4HO-yMopsAI04€HHOE MHOKECTBO 0 OK-7, OIIK-5
4 OyHKIMU U OTOOpakeHHS OK-7, OIIK-5
5 Anre0pa JIOTUKH, TOTUYECKUEe QYHKITUH. 4 10 OK-7, OIIK-5
Omneparnyu JOTUKH BHICKa3bIBAaHHIHA
6 OcHOBBI KOMOMHATOPUKH 4 0 12 OK-7, OIIK-5
7 'enepupoBaHue KOMOMHATOPHBIX OOBEKTOB 0 8 14  OK-7, OIIK-5
8 KomOuHaropHble KOHGUTypaIiu 0 0 6 OK-7, OIIK-5
9 OcHOBHBIE TTOHATHUS TeOpun rpadoB 5 6 10 21 OK-7, OIIK-5
10 IIpencraBnenue rpada marpuiei 0 6 4 10  OK-7, OIIK-5
CMEXHOCTH, HHIIUACHTHOCTH M CITUCKAMU
CMEKHOCTHU
11 MuHnuMu3anus u peanusanus QyHKIHA 0 6 4 10 OK-7, OIIK-5
anreOpsl JJOTUKHU
12 3akoHb! (HyHKIIMOHUPOBAHUS aBTOMATOB 6 OK-7, OIIK-5
13 CxeMsbl anropuTMOB 8 OK-7, OIIK-5
Hroro 3a cemectp 18 36 90 144
Htoro 18 36 90 144
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5.2. Conepskanue pa3ieioB JUCUMILIMHBI (110 JEKIMAM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.

Tabnuna 5.2 — ConeprkaHue pa3ieiaoB TUCITUILIAH (TIO JEKIUSIM)

Ha3zBanus pasnenos

1 MHoxecTBa U UX
crienudukanum.
Onepanuu Haj
KOHEYHBIMU
MHOKECTBaMU

2 MHoxecTBa U
OTHOIICHUS. AHAIN3
OMHAPHBIX OTHOIICHUH,
3aJJaHHBIX MaTPHIICH

4 OyHKIUU U
OTOOpaKEeHUS

5 Anrebpa JOTHKH,
Joruveckue QyHKIUU.
Onepanuu J10TUKU
BBICKA3LIBAHUH

CopeprkaHue pa3esioB JUCHUILTUHBI 10 JEKIUSIM

3 cemecTp

OnpeneneHre MHOXKECTBA, JIEMEHTAa MHOXKECTBA,
HOJMHOKECTBA, CIIOCOOBI 3aJaHHUsI MHOXECTBA.
Onepaunn o0beIMHEHUS, IEPECEUECHUS, PA3HOCTH,
nononHeHusa. CBOWCTBA Onepalui HaJl MHOKECTBAMHU.
[uarpammsl Benna.lIpsimelie npousBeneHus
MHOeCTB. OnpezneneHue npsMoro Npou3BEACHNUS.
IIpumepsl. Teopema 0 MOITHOCTH MHOYKECTBA,
00pa30BaHHOIO JIEKapPTOBBIM ITPOU3BEACHUEM N
MHOKECTB.

TpyoeMKoCTb,

9

Hroro

OtHomeHus1, cBocTBa oTHOIIeHUI. OOpaTHOe
otHouienue. O6pa3 u nmpoodpa3 MHOKECTBA A.
OOGnactpb onpeneneHus U 00JacTh 3HAYCHUS
6unapHoro otHomieHus R. Kommosuius oTHOIIEHUH.
CrnernuanbHble OMHAPHBIE OTHOIIICHHUS, CBOMCTBA
OMHAPHBIX OTHOIIEHUI: peIeKCUBHOCTb,
aHTUPE(PICKCUBHOCTH, CHMMETPHYHOCTb,
AHTUCUMMETPUYHOCTD, TPAH3UTUBHOCTH,
AHTUTPAH3UTUBHOCTH. OTHOIIIEHNE SKBUBAJICHTHOCTH.
OTHolIeHUE TOPSAKA: TIOHSATHE MPEATIOPSIIKA Ha
MHOXXECTBE A, YaCTUYHOTO MOPSIKA, JUHEHHOTO
nopsiaka. [loHaTrs HanboNbIIEro ¥ HAMMEHBIIIETO
AJIEMEHTA YaCTUYHO YIOPSI0YEHHOTO MHOXKECTBA.

Hroro

Omnpenenenue GyHKIMN U 0ToOpakeHus. [lonstue
oOparHoil pyHkuuu. ['paduku, KoMmo3uus
rpaduKoB, MOHATHE cOOTBETCTBUA. CBOICTBA
COOTBETCTBH.

Hroro

Anrebpa JOTUKH, JIoThyecKkrue QYyHKIUH (MK
nepeKyoyarenbHble QyHKIMU U CIIOCOOBI MX
3aganus). Cyneprno3unuuu 1 GopMyIibl.
[IpencraBienne TOru4eckux GyHKIUN pa3TnIHbBIMU
bopmynamMu. DKBUBAJIEHTHbIE (PABHOCUIIBHBIEC)
¢ynkuu. CylecTBeHHbIE U (PUKTHBHbIE
nepeMmeHHble. JIBolicTBeHHbIe pyHKIMU. ByrneBa
anrebpa GyHKIHA U YKBUBaJICHTHBIE TIPe0Opa3OBaHUS
B Hell. Onpenenenue OyneBoit anreOpsl GyHKIUH.
OcHOBHBIE CBOMCTBA (aKCHOMBI) OyJE€BBIX OTEpaIMd:
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aCCOLMAaTUBHOCTb, KOMMYTAaTUBHOCTD,
JTUCTpUOYTUBHOCTD, MIpaBmiIa e MopraHa u T.1.
IIpaBuna noacTaHoOBKM U 3aMeHbl. CrienuanbHbIe
Pa3JI0KECHUS IEPEKITFOYATETbHBIX (PYHKIIUA.
CogepiieHHbIE HOpMaIbHBIE (GOpMBL. OnpeneneHus
COBEPILIECHHOH TN3BIOHKTUBHON HOpMabHOU (hOPMBI
(CAH®) u coBepiieHHONH KOHBIOHKTUBHOM
HopmaibHO# Gopmbl (CKH®D). Cocraienne CJIH® u
CKH® 1o Tabnmuniam uctuHHocTy. [IpuBenenue k
CHAH®. ITonarue AM3bIOHKTUBHON HOpMaIbHOM
dbopmel (JIHD). [TocTpoenne JJHD ¢ momoristo
SKBHBAJICHTHBIX MpeoOpa3oBanumii. [lepexon ot
KOHBIOHKTHUBHOUW HOpMasibHOU popmbl (KHD) k JITHD.
[IpaBuno «pacmernnenus» s nepexona or JJHD k
CAH®. IIpuenenue k CKH®. ITonsitue KH®.
[Toctpoenne KH® ¢ nomo1ib0 3KBUBaJIEHTHBIX
npeoOpazoBanuid, nepexoq ot JJHD k KH®. [IpaBuio
«pacieruienusi» s nepexoaa or KH® k CKHO.
MunumM#u3aius J0oruueckux (IepeKIoyaTeIbHbIX )
¢ynkumii. Teopema 0 BO3MOKHOCTH U OIHO3HAUHOCTH
MPECTaBICHUS JOTHYEeCKUX (DYHKIIMI B BHIE
COKpAILLEHHON JU3bIOHKTUBHOM (KOHBIOHKTUBHON)
HOpMaNIbHOU (GopMbl. [loHATHE UMIUTMKAHTHI.
Tynukoseie JJTH®. [Tonsitue munnmanbHon JTHD
(MJIH®). I'padpuaeckuii criocod nmocrpoenne MIIHO.
[TonHoTa cuctemsl noruueckux (yHkuuil. [lonstue
MOJTHOM cUCTEMBI Jornueckux Gynkiuii. Teopema o
¢yHKUMOHaIbHOU NoaHOTE. OnpeneneHue dazuca.
[Tpumeps! GyHKIIMOHATBEHO-TIONHBIX 0a3ucoB. CBs3b
OyneBoit anredOpsl U Teopuru MHOXKECTB. [loHsTHE
OyneBoii anredpsl MHOKECTB. Teopema 00
U30MOP(PHOCTH OyIIeBOM anreOphl IOTHUECKUX
¢byHK1U 1 OyneBoil aareOpsl MHOXKECTB.
Pa3zpemmmelie u Hepazpemmmbie Tpooiaembl. CxeMbl
anropuTMoB. CXeMbl TOTOKOB JIAHHBIX.

Hroro
6 OcHOBBI OcHoBbl kKOMOMHaTopuku. O01IKE TpaBuiia 4 OK-7,
KOMOMHATOPUKHU KoMOMHATOpUKU. DOopMya BKIIOUEHUH 1 OIIK-5

BBIKIIFOUEHUH. [IpaBuina cymMmMBel U IPOU3BEICHNUS.
ITpumeps! pemenns 3anad. Kpyru Oitniepa. Turmsl
paccTaHOBOK. Pa3merienus ¢ moBTOpeHHUsIMU U 0€3
HuX. OCHOBHBIE IPU3HAKU PACCTAHOBKY THUIIA
«pa3MeIleHHs C IOBTOPEHUSIMUY. TeopemMa o
KOJIMYECTBE TAKUX PacCTaHOBOK. OCHOBHBIE
MIPU3HAKU «pa3MelieHus 0e3 moBTopeHui». Teopema
0 MOJZICYETE YHCIIa PACCTAHOBOK YKA3aHHOTI'O THIIA.
[lepecTaHOBKM ¢ TOBTOPEHUSAMHU U O€3 HUX.
OcHOBHBIE IPU3HAKU NIEPECTAHOBOK 0€3 TOBTOPEHUH.
Teopema o mozpcyeTe ynciia pacCTaHOBOK YKa3aHHOTO
tuna. [IepectaHoBKY ¢ moBTOpeHUsAMH. Teopema o
MIOJICYETE KOJIMYECTBA TAKUX NEPECTAHOBOK.
CoueraHusi ¢ MOBTOpEeHUsIMH U 6€3 HuX. OCHOBHbBIE
MIPU3HAKHU coueTaHui O6e3 moBTOpeHuit. Teopema o
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[oJIcueTe KOJIMYSCTBA TakuX codeTannii. OCHOBHBIC
MIPU3HAKU COYETaHUM ¢ mOoBTOpeHUsIMU. Teopema o
MO/ICUETE KOJTMYECTBA COYETAHHI C TOBTOPEHUSIMU.
OcHoBHbIE cBoicTBa coueTanuit. [IpousBonsiiue
¢byHKIIMU. TUMOBBIC 3a/1a49KM M KX PEIICHHS.

Hroro
9 OCHOBHBIE MTOHATHS DOneMeHThl Teopuu rpadoB. OCHOBHBIC OTIPEICICHUS, 5 OK-7,
Teopuu rpagos tunsl Tpados. Onpenenenue rpada, BepIInHbL, pedpa OIIK-5

(yru, netau, 3BeHa), OTHOILIEHNE UHIMIEHTHOCTH,
cTenieHb BepuHbl. OCHOBHEIE TUITBI rpadoB (oprpad,
Heoprpad, yaurpad, myiasturpad, HoJaHbIi rpad).
MapmpyTsl, nienu, nukisl. CBsa3HocTb. ['pad Tuna
«Z1IepeBoy», 0CTOB, pa3pe3. [Lnanapusie rpadmi.
Crioco0Or1 3aanus rpadoB. Marpuiia HHIIUISHTHOCTH
JUTsL OPUEHTUPOBAHHOTO U HEOPUEHTHUPOBAHHOTO
rpada. Crimcok pebep. Marpuiia CMEKHOCTH IS
OPUEHTUPOBAHHOTO U HEOPHUEHTUPOBAHHOTO rpada.
Omnpenenenue myTel U KpaTdalmx myrel B rpadax.
Junamuueckoe nporpaMmmupoBanue. Perenue 3anau
Ha €r0 MPUHIIHIIAX.

Hroro 5

Hroro 3a cemectp 18

5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (TPeAbL Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJIAEAYIONUMHU) TUCHHIJIMHAMHA
Paznenbl qTUCHUIUIMHBL M MEXIMCIUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrneunBaeMbIMH (TTOCIICTYIOIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Ta0mmie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUTUIMHBL M MEKIUCIUILTUHAPHBIE CBSI3U

Ne pas/ienoB naHHOM AUCIMILIMHBL, JUTS KOTOPHIX HEOOXOAUMO H3ydeHHEe
Haumenosanue 00eCITeUNBAOIINX W 00€CTICYMBACMBIX TUCITUTUIAH

JTUCIIAILINH
1 2 3 4 5 6 7 8 9 10 11 12 13
[IpeamecTByromume IUCUUTLITAHBI
1 laHOBaIIOHHEBIE +
TEXHOJIOTUH
[Tocnenyromuye qUCHUTIITUHBI
1 BeruucnurenbpHas + +
MareMaruka
2 MaremaTtuueckue
METO/IBI B
+ + +
unpopmaruke (I'TIO-
3)

5.4. CooTBeTCcTBHME KOMIIETEHIUI, (POPMHUPYEMBIX NPU U3YYeHUH TUCHMILIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCLUIUIMHBI, M BUIOB 3aHATHHA
MpeJICTaBlIeHo B Tabnuie 5.4.
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Tabnuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX NMPH H3YYEHUH AUCIUIUIMHBI, ¥ BHJOB

3aHATHI
Bunrwl 3anstuit
]
S
E .
2 5 'S
5 o » 8 @OopMBbI KOHTPOJIA
= 5 <
= = < =
S) (=9 <
o = o
OK-7 + + + OT4eT Mo UHAUBUIYAIBHOMY
3aJ1annio, DKx3aMeH, KoHCIekT
camoIoaroToBku, Onpoc Ha
3aHATHAX, TecT
OIIK-5 + + + OT4er 10 UHAUBUAYAIBHOMY
3aJaHu1o, JKk3aMmeH, Onpoc Ha
3aHATHAX, TecT
6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aNNH 00yYeHUs
He npenycmorpeno PVYIIL.
7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUA (CEMUHAPDHI)
HanmeHoBaHMe MPAKTUYECKUX 3aHATUH (CeMUHApPOB) MpHUBEAEHO B Tadmuue 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 3 g
2 ==
Z 2 5
HasBanns paznenos HaumeHoBaHMe NPaKTUUECKUX 3aHATUHN (CEMHUHAPOB) 3~ S8
o S E
X o =
a 2 2
= S
3 cemecTp
1 MHOXxecTBa U UX Onepanuu HajJ KOHEYHBIMA MHOKECTBAMHU 4 OK-7,
crieunUKaIum. Wroro OIIK-5
Omneparuu Haj
KOHEYHBIMU
MHOKECTBaMHU
2 MHoxecTBa 1 Omnpenenenre CBOMCTB OMHAPHBIX OTHOIICHUMN 6 OK-7,
OTHOILIECHUS. AHAJIN3 } Wroro OIIK-5
OMHAPHBIX OTHOIICHU,
3a/laHHBIX MaTpUIEH
7 I'enepupoBanue Pemenue 3a1aq ¢ ucnonpb3oBaHUEM KOMOMHATOPHBIX 8 OK-7,
KOMOMHATOPHBIX 00BEKTOB OIIK-5
00BEKTOB Vitoro 8
9 OcHOBHBIE IOHATHS 3aaun 0 HaXOXKJIEHUH KpaTYallluX MMyTen 6 OK-7,
Teopuu rpadoB Vitoro 6 OIIK-5
10 IIpencranenne rpada IlpencraBnenue rpada pa3TMIHBIMU CITOCOOAMH 6 OK-7,
MaTpULIEH CMEKHOCTH, Wroro 6 OIIK-5
WHIUJACHTHOCTH U
CIIMCKaMU CMEKHOCTH
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11 MusuMu3anusa u Pabota ¢ pyHkmsaMu anreOpsl JOTUKH 6 OK-7,
peanu3anus QyHKIHHA Vroro 6 OIIK-5
anreOpsl JOTUKH

Hroro 3a cemectp 36

tabmuite 9.1.

9. CamocrosiTesibHasA padoTa
Bunel camocrositensHOM paboThI, TPYAOEMKOCTh U OPMHUpPYEMbIe KOMIIETEHIIUH MTPECTABICHbI B

Tabmuma 9.1 — Buasl camocTosTenbHON paboThI, TPYIOEMKOCTh U (hOPMHUPYEMBbIE KOMIIETEHITUN

3 o]
= z E
2 = 0
. 2 O =
Bunnl camocrositenbHOU S . a )
Ha3zpanus pa3znenos 5 S5 DopMbI KOHTPOJIS
paboThI e S =
=4 g =
al e 2
= S
3 cemecTp
1 MuoxecTBa U UX [ToaroroBka k 6 OK-7 Koncnekr
crenupuKanum. MPAKTHYECKUM 3aHATHIM, CaMoIoAroToBKu, OTYeT
Omneparuu Haj CceMHHapam 10 MHAUBUIYATEHOMY
KOHETHBIMH MHOKECTBAMH | [Ty 053 6y ies, IEKIIHOHHOTO 6 3amanuto, Tect
Marepuasna
Utoro 12
2 MHoOXxecTBa U ITonroroBka k 6 OK-7, Ormpoc Ha 3aHATHSX,
OTHOIIICHUS. AHAJIN3 [IPAKTUYECKUM 3aHATHUSIM, OIIK-5 Otuer no
OMHApHBIX OTHOIICHUH,  CEMHUHapaMm WHIUBUIYAIbBHOMY
3aJJaHHBIX MaTPHIICH TpopaGoTKa JICKIHOHHOTO 6 3amanuto, Tect, Dk3amMeH
Marepuana
Uroro 12
3 YacTuuHO- CamocTosTeNIbHOE 4 OK-7, Tect, Ok3aMen
YIOPSA0YEHHOE U3y4eHue TeM (BOIPOCOB) OIIK-5
MHO>€ECTBO TEOPETHUYECKON YacTH
Kypca
Hroro
4 OyHKIIUU U CaMoCTOSTENILHOE OK-7, Ompoc Ha 3ausTUsX, Tecr,
0TOOpaKeHUS U3ydeHue TeM (BOPOCOB) OIIK-5 DK3aMeH
TEOPETUYECKON YacTh
Kypca
[TpopaboTka ITEeKIIMOHHOTO 0
Marepuasna
Hroro
5 Anrebpa JOTHKH, [TpopaboTka JTEKITMOHHOTO 6 OK-7, Ompoc Ha 3ausTUsX, Tecr,
JorHyecKue QyHKIUH. Marepuaia OIIK-5 OK3amMeH
Onepanun TIOTHKH Wroro 6
BBICKa3bIBAHHA
6 OCHOBBI [TpopaboTka JTEKITMOHHOTO 8 OK-7, Ompoc Ha 3ausaTUsX, Tecr,
KOMOMHATOPUKHU Marepuaia OIIK-5 OK3aMeH
Uroro 8
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7 I'enepupoBanue IToaroroBka k 6 OK-7, Oruer 110
KOMOMHATOPHBIX OOBEKTOB MPAKTHYECKUM 3aHITHUAM, OIIK-5 UHUBHUYAIbBHOMY
ceMHHapam 3amannio, Tect, DK3aMeH
Uroro
8 KombunaropHsie CaMOCTOSTEIBHOE OK-7, TecTt, Ok3aMeH
KOH(UTYypanuu U3y4eHUe TeM (BOIIPOCOB) OIIK-5
TEOPETUYECKON YacTu
Kypca
Uroro
9 OCHOBHBIE NOHATUSI IToaroroBka k OK-7, Onpoc Ha 3aHATHSX,
Teopuu rpadoB MPAKTUYECKUM 3aHATHUSIM, OIIK-5 Otuer no
ceMUuHapaMm WHIUBUAYAIbHOMY
[TpopaboTka JIEKIIMOHHOTO 6 sajanmo, Tect, Jksamen
Mmarepuala
Wtoro 10
10 IIpencrapnenne rpada IloaroroBka k 4 OK-7, OTueT 11O
MaTpHILIEH CMEXKHOCTH, [IPAKTUYECCKUM 3aHATHUSM, OIIK-5 WHJUBULYAIBHOMY
WHIUJACHTHOCTH U ceMuHapam 3amanuto, Tect, Dk3amMeH
CIIUCKAMH CMEKHOCTH Vrtoro
11 MunumMuzanusa u IToaroroBka k OK-7, OTueT 11O
peanuzanus QyHKIUN MPAKTHYECKUM 3aHATHM, OIIK-5 WHIUBUAYAIEHOMY
anreOphl JIOTUKH ceMHHapam 3ananuio, Tect, Dx3aMeH
Htoro
12 3akoHEBI CaMOCTOSTENRHOE OK-7, TecTt, Dx3amMen
(bYHKIIMOHUPOBAHUS u3ydeHue TeM (BOIpPOCOB) OIIK-5
aBTOMAaTOB TEOPETHUECKON YacTH
Kypca
Uroro
13 Cxemsbl aIrOPUTMOB CamocTrosTenbHOe OK-7, Tect, Ox3amen
U3y4eHue TeM (BOIPOCOB) OIIK-5
TEOPETUYECKON YacTH
Kypca
Hroro 8
Hroro 3a cemectp 90
[ToxroToBka u caavda 36 DKk3amMeH
AK3aMeHa
Uroro 126
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10. KypcoBasi padora (IpoekT)

He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

Tabmuna 11.1 — banbHbIe OIIEHKH JJIS1 DJIEMEHTOB KOHTPOJIS

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI

. N MakcumanbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJ 3a epuoI Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemecTtp
Koncnexr 10 16 10 36
CaMOIOATOTOBKHU
Oruer 1o 12 10 12 34
UH/IUBUYaJIbHOMY
3a/1aHuUI0
Htoro makcumyM 3a 22 26 22 70
nepuos
DK3aMeH 30
Hapacraromum urorom 22 48 70 100
11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aUIOB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH ITpeIcTaBieH B Tabmmie 11.2.
Tabmuua 11.2 — IlepecueT 6aiioB B OLIEHKU 33 KOHTPOJIbHbBIE TOUKU
baynel Ha 1aTy KOHTPOJIBHOM TOUYKHU Onenka
> 90% ot MakcuManbHON cyMMBbI OatoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl OaisioB Ha gaty KT 4
Ot 60% 10 69% OoT MakcuManbHOU cyMMbI OaioB Ha jaaty KT 3
< 60% oT MakcuManbHOU cyMMBI OastoB Ha aaty KT 2

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaIoB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLIEHKY IPEICTaBIEH B TaOIUIE

11.3.
Tabmuua 11.3 — [IepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY
Htorosast cymma Ganos,
Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporto)
4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TIOBJIETBOPUTEIBHO
y y ) 65 - 69 Y P
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HeynOBIICTBOPHTELHO) (HE Hwmxe 60 6ammos F (meynoBneTBopHUTEIBHO)
3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHne JUCHMIIIMHBI

12.1. OcHoBHas1 JUTEpaTypa
1. Iesenes IO.Il. JluckperHas mareMmatuka [DJIEKTpPOHHBIH pecypc] : ydebd. mocobume —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlaws, 2016. — 592 c. [DnekrponHsli pecypc]. -
https://e.lanbook.com/book/71772, nara obpamenus: 03.05.2018.

12.2. lonotHuTE/ILHAS IUTEPATypa
1. Komsuos B.U. Kypc nuckpernoit maremaruku: yue6. nmocooue. — CI16.: JIAHbD, 2011. — 208
c. [Dnexrponnsiii pecypc]. - http://e.lanbook.com/view/book/1798/, nara obpamenus: 03.05.2018.
2. JluckperHas MareMaruka: YueOHoe nmocooue / bapanuuk B. I'., Uctureuesa E. B. - 2015. 137

c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/5743, nara oOparieHus:
03.05.2018.

12.3. YueOHO-MeTOOUYECKHE MTOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us
1. uckpernas maremaruka: MeToauueckue yKa3aHus JUIsl BBIIOJIHEHUS TPAKTUYECKUX padoT  /
bapannux B. I., Ucturewea E. B. - 2015. 15 c. [Onexkrponnsii pecypc| - Pexum noctyma:
https://edu.tusur.ru/publications/5063, nara oopamenus: 03.05.2018.
2. Jluckpernast MmareMarrnka: MeTonuyeckre yKa3aHus 10 CaMOCTOSATEIbHON paboTe / bapanauk
B. TI., HUcrureueBa E. B. - 2015. 14 c. [OnekrponHbiii pecypc] - Pexum pgocrymna:
https://edu.tusur.ru/publications/5064, nara ooparenus: 03.05.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS JIsl JIMI[ C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOIUICCKUE MaTepPHAIIBI JIJII CAMOCTOSITSIIBHON U ayIUTOPHON pabOThl 00yJaronuxcs
W3 YKCia JIMIl ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMH 370POBbS 1 MHBAJIUIOB MPEAOCTABISIOTCSA B (hopmax,
aI[aHTI/IpOBaHHI)IX K OFpaHI/I‘-IeHI/ISIM nux 3IlOpOBI)$I nu BOCHpI/IﬂTI/Iﬂ HHq)OpMaHHH.

JLast u1 ¢ HapyLIeHUsIMH 3PeHust:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

- B MeYaTHON (hopMe YBETUYECHHBIM IIPUPTOM.

JIst iu1 ¢ HAPYLIEeHUsIMH CJIyXa:

- B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

Jlis1 U1 ¢ HAPYIIeHUSIMU OTIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Mie4aTHoO (opme.

12.4. IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMBbI

1. MudopmanmoHHO-aHAIUTHYECKAs cucTema Science Index PUHII -
https://elibrary.ru/defaultx.asp

2. HWudopmarmonHnas cuctema - https://uisrussia.msu.ru

13. MarepuaibHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenne

13.1. O0mue TpedGoOBaHUsI K MATEPHAJBLHO-TEXHUYECKOMY U IPOIPAMMHOMY 00ecIie4eHH 0
AMCUHMILINHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecredyeHue JAJisl JJeKIUMOHHBIX 3aHATHIl
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYIIEr0 KOHTPOJIS M MPOMEXKYTOYHON aTTECTAIlUU HCIONB3yeTCs yueOHasl ayUTOPHS C KOJIUYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHoM Mebemnnio. MmeroTcs
JEMOHCTpAIMOHHOEe 000pyIOBaHWE M y4eOHO-HAINIAIHBIE TOCOOMs, OOecCreurBaroNnue TeMaTHYeCKUe
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TUCIUTITAHEI.

13.1.2. MarepuaJibHO-TeXHHMYECKOE U IPOrPaMMHOe obecrevyeHue /sl MPAKTHYEeCKUX 3aHATHI
Jla6oparopus ['TIO / «JlabopaTopust MOATOTOBKH pa3padOTIYNKOB OM3HEC-TIPUITOKEHU)
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https://e.lanbook.com/book/71772
http://e.lanbook.com/view/book/1798/

yueOHasi aymuTOpus JUIS TPOBEICHHS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUHN JTa0OpaTOPHOIO THUIA, MOMEIIEHUE JJII KYpCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KYpCOBBIX paboT), MOMEMIEHUE IS TPOBEACHUS TPYNIOBBIX W WHAWBHIYaTbHBIX KOHCYIBTAILIUMN,
MOMEIIEHUE /Jisi MPOBEACHUS TEKYIIEro KOHTPOJS U TMPOMEKYTOYHOW aTTecTallH, MOMEIIeHUEe IS
CaMOCTOSITENIbHOW PabOTHI

634034, Tomckas obnacts, . Tomck, Bepimuauna ynuna, n. 74, 425 ayg.

Onucanue uMmeroIerocs 000pya0BaHus:

- [I5BM (Intel Pentium G3220, 3 G, 4 Gb RAM) (12 mwt.);

- [Ina3MeHHbIi TENEBU30D;

- Marauro-mapkepHast 10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMmmHOe obecrieueHue:
7-Zip
Google Chrome
Microsoft Windows 7 Pro
OpenOffice

13.1.3. MarepuaJibHO-TeXHHUYECKOE U NIPOrPaAaMMHOe oOecrieveHne J1JIs1 CAMOCTOATEIbHON padoThl
Jns camocTosTeNnbHON paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOpUU (KOMIIBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast 06macTb, . Tomck, Jlennna mpocrexkr, a. 40, 233 ay.;
- 634045, Tomckast o6macTh, . Tomck, yi. Kpacnoapmetickas, 1. 146, 201 ayx.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Beprmmauna ynuia, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 it

- KOMITBIOTEPBbI TOAKIIOUEHBbl K ceTu «lMHTepHeT» M 00ecneuuBaroT JOCTYN B BIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITTMHBI J1JIs1 JIMI C OTPAHHYCHHBIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pOBbS U WHBAJHJaMU
OCYILIECTBIISIETCS C UCTOIBb30BaHUEM CPEACTB 00yUeHHs OOIIEro U CHEIMaIbHOIO Ha3HAUCHHUS.

[Tpu 3aHATHSAX € OOy4YaIOIIUMHUCS € HAPYLIEHMSAMM CJIyXa IpPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAMMHBIX CpPEIACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenaud yueOHOM MHQpOpMalMKu B AOCTYMHBIX (QopMax, MOOMIBHONW CHUCTEMBI MPENOAaBAHUS
Uil OOy4aloIIMXCS C WHBAJIMIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayluTopus, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecs ¢ HapylIEHHEM cllyxa, 00OpyIoBaHa KOMIIbIOTEPHOM TEXHHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, JIEKTPOHHOMN JOCKOU, MYIBTUMEIUHUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJeHHBIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM CJaiila Ha 9KpaHe) MpU MOMOIIY BUAEOYBETUUUTENEeH Is1 KOM(POPTHOTO IPOCMOTpa.

[lpu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
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WCIIONB3YIOTCSl allbTepHATHBHBIC yCTPOWMCTBa BBOAAa WMH(OpPMAIMU U JAPYrHe TEXHUYECKHE CpEICTBa
npuemMa/mepeaadn yaeOHoi mHpopMaru B IOCTYNMHBIX (Gopmax, MOOMIBLHON CHUCTEMBI OOydeHUS s
JIIoAeH ¢ MHBAJIUAHOCTBIO.

14. OueHo4yHble MaTepUAJIbl U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3alUHM U3yYeHHs
AMCUMILTUHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
st oneHKH cTeneHu ChOPMUPOBAHHOCTH W YPOBHSI OCBOCHHMSI 3aKPEIUICHHBIX 32 JAUCITUTUTHHON
KOMIIETEHIIUH UCIIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBble 3aJaHUsA
[Tycte MHOMXeCTBO A — MOAMHOXXECTBO YHUBEpcallbHOro MHOkecTBa U. UeMy OyneT paBeH
pe3ynbTar onepanuy oobeuHeHms A\ )2

Qinl > C

Ha muosxectBax A u B 3amano 6unapaoe otHomenue R(a, b)={(a,b)| b < a}. Jlns kakux map
gucen (8, 3) u (10, 6) 3T0 OMHAPHOE OTHOIIICHUE BHITIOTHICTCS?

TOJILKO JIJIsl BTOPOit

HU JIJIs1 OTHOU

U1 00enx

TOJIBKO IS IEPBOM

[Tycte A u B - MHOecTBa aelicTBUTeNbHBIX uncen: A = [0, 7], B = (2, 4]. Uemy paBHO
MHOXecTBO A\B?

[0,2] U (4, 7]

[0,2) U (4, 7]

0]

[0,2] U [4, 7]

Paccrosiane mexay BepmmaaMu A 1 B B rpade ¢ 3aanHbIMU IITHHAME pedep paBHO

19
17
25
23
MHoxecTBO A - TOJIMHOXKECTBO YHUBEPCAJIBLHOTO MHOXKEeCTBa £f. UeMy paBeH pe3ynbrar

onepariu nepecedenns (A N A)?
0
A
U

A

Kaknmu cBoricTBamMu ompesiesisieTcsl OTHOIIEHNE YKBUBAJICHTHOCTH OMHAPHOTO OTHOIIICHUS HA
MHOXKeCTBaX?

pedIEKCUBHOCTD M TPAH3UTHBHOCTH

CUMMETPUYHOCTh U TPAaH3UTUBHOCTh

pedIEeKCUBHOCTD, CAMMETPHYHOCTD, TPAH3UTHBHOCTH

HET BEPHOI'O OTBETA

Kaxkas onepanust HaJl MHOKECTBAMU Ha3bIBAETCS OJHOMECTHOM?

JIOTIOJTHCHUE

o0beInHEHNE

IIepECEUCHUE
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pPa3HOCTh

Kako#i rpad Ha3bIBaeTCS OpUEHTHPOBAHHBIM?
rpad, KOTOPBIA HE CONEPKUT pedep

rpad, pedpa KOTOpOTo UMEIOT HaIllpaBICHUE
rpad, KOTOPbI UMEET NETII0

Bce rpad)bl OPUEHTUPOBAHBI

Ha pucynke nokasano

S

AUB

ANB

A\B

HET BEPHOI'O OTBETA

MHO0KeCTBO BCEX OJIMHOKECTB - 3TO

CaMO MHOKECTBO

MyCTO€ MHOXKECTBO

YHHMBEPCAJIbHOE MHOKECTBO

11000€ MHOKECTBO

Haiitu AU B | eciu A={a,b,v}, B={v,d,s}

AUB={ab,vd,s}

AU B={ab}

AUB :{V}

AUB={ab,yvyv,d,s}

Pemmire 3aauy ¢ mOMOIIIBIO METOIOB €CTECTBEHHOHAYYHBIX TUCHUIUIMH. [TycTh A —
MHO’KECTBO HauaJbHUK0a Hekoero 3A0, B — MHOecTBO ero coTpynHukoB. Kakoe u3 cooTHOLIEHMH
BEpHO?

(ANEB)=0

(ACB)

A=B

(A+B)

Janst mHOXecTBa A ={1,2} u B ={3,4}. Uemy paBHO mpsimoe (JI€KapTOBO) MPON3BEIACHHE
MHOecTB A u B?

AxB ={(13),(1,4).(23).(2.4)}

AxB={(13),(1,4),34)}

AxB={(12),(1,4),(34)

AxB ={(L4)}

[IpumeHsist OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTIINH U METObI MAaTEMaTHYECKOTO
aHanuza, naiite onpenenenue. Paznocts MHOXkecTB A B — 9710...

MHO0X€eCTBO, COCTaBIEHHOE U3 TE€X 3JIEMEHTOB, KOTOPbIE OAHOBPEMEHHO MPUHAJJIEKAT
Ka)XXJIOMy U3 MHOXKeCcTB A u B

MHOXeCTBO, COCTOSIIIIEE U3 BCEX TEX IEMEHTOB, KOTOPbIE MPUHAJIEkKAT XOTSI Obl OTHOMY U3
MHOXecTB A u B

MHoxecTBO, cocTosIIee U3 BCEX JIEMEHTOB MHOKeCTBa B, koTopble He mpUHA Ie)aT
MHOXXECTBY A MPH YCIOBUHU, YTO MHOKECTBO A sIBJIIETCS MMOAMHOXKECTBOM MHOXecTBa B

MHOXeCTBO, COCTOsIIlIee U3 BCEX 3JIEMEHTOB MHOXECTBa A, KOTOpbIE HE MpUHAJJIekKar
MHOX€ECTBY B

YeMy paBHa MOIITHOCTH CIICAYIOMIETO MHOKECTBA {O,—l,—2,—3}u {0,1,2,3} ?

8

7

1

6

Cxonpko pedep y 10-BepmmHaHOTO AepeBa?
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9

10

11

1

CKOJIBKUMH cITIOCO0aMU MOYXKHO Pa3JI0KHTh 5 pa3ITUYHBIX APOB MO 3 pa3IUvHBIM ypHAM?

35

35

15

1

bunapnoe otHomenue "ObITh cTapiie': "X crapiie y'" sBiIseTcs:

pedICKCUBHBIM

CUMMETPUYHBIM

ACUMMETPUIHBIM

HET BEpHOTO OTBETa

Kakoe 13 nmpeayioskeHHBIX YTBEPKICHHH SIBIISICTCS BHICKA3bIBAHHEM?

JIBe cobaku

Mocksa — cronuna Poccun

Kakoe ne6o romyboe!

4 — IpOCTOE YUCIIO

MyneTurpagoM Ha3bIBaeTCs:

rpad, B KOTOpOM Tapbl BEpIIMH MOTYT OBITh COSIMHEHBI 0OJiee YeM OJHHM PeOpoM, TO €CTh
cofiepalliuid KpaTHele péopa, HO HEe coiep KAl IeTelNb

71100011 OpUEeHTHPOBAaHHBIN rpad

M0001 HEOPUEHTUPOBAHHBIN rpad

rpad, coneprkammii meTm

14.1.2. Dx3amMeHallMOHHbIE BONIPOCHI

OnpeneneHre MHOXKECTBA, AIEMEHTAa MHOXKECTBA, TOJMHOXKECTBA, CIIOCOOBI 3a/JaHUSI MHOXECTBA.
Onepauuu 00beIUHEHUS, IEPECEUCHUS, PA3HOCTH, JonoaHeHus. CBoiicTBa onepanuii HaJl MHOXKECTBaMH.
JnarpamMmMsl BeHnHa.

[Tpsimble TpousBeneHns MHOXkeCTB. Onpenenenue npsmoro npousseacHus. [Ipumepst. Teopema o
MOIIIHOCTH MHOXKECTBA, 00Pa30BAHHOTI'O JIEKAPTOBBIM NPOU3BEACHUEM N MHOXKECTB.

OTtHomieHusi, cBoiicTBa oTHowmeHu. OOparHoe oTHomeHue. OOpa3 U mpoobpa3z MHOXKecTBa A.
Ob6nactb ompeneneHuss U 00JacTh 3HaueHUs OuHapHoro ortHoweHus R. Kommosuius oTHOmeHHH.
Onpenenenne QyHKIMHN U oToOpaxenus. [Tonstue o6parHoil GpyHKIMH.

CneuuanbHple OWHapHBIE OTHOLIEHHS, CBOMCTBA OWHApPHBIX OTHOIICHUN: pPE(IESKCUBHOCTD,
aHTUPEPIECKCUBHOCTh, CHMMETPHUUYHOCTb, aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTb, aHTUTPAH3UTUBHOCTb.

OTtHoleHne SKkBUBaJIEHTHOCTU. OTHOIIEHHE MOpsiKa: MOHITHE NPENopsiaka Ha MHOXKECTBE A,
YaCTUYHOTO MOPSJIKA, JUHEHHOro nopsaka. [IoHATHsS HaubOoNbIIEr0 U HAMMEHBILETO 3JEMEHTa YaCTUYHO
YHOPSAA0YEHHOTO MHOXKECTBA.

Anrebpa JOTMKH, JIoTM4ecKMe (GYHKUIUM (WM TepeKytodaTeNbHble (YHKIMM U CIOCOOBI HX
3ananus). Cynepnosunuu u Gopmysnsl. [Ipencrainenue noruueckux QpyHKIUN pa3auuHbIMU (popMyTamMu.
DOKBHBaJICHTHbIE (paBHOCHIbHBIE) QyHKIMH. CylllecCTBeHHbIE U (DUKTUBHBIE IepeMeHHbIE. [|BOWCTBEHHbIE
GyHKIMH.

ByneBa anreOpa ¢yHkuMii M >KBUBaJIEHTHbIE INpeoOpa3zoBaHusi B Heil. OmpexneneHue OyneBoit
anreOpsl  pynkumii. OCHOBHBIE CBOWCTBA (aKCHMOMBI) OyJI€BBIX OIEpaldidi: acCOIMATUBHOCT,
KOMMYTaTHUBHOCTb, JUCTPHUOYTUBHOCTB, ITpaBuia ¢ Moprana u T.4. [IpaBuia moJcTaHOBKY U 3aMEHBI.

CreunanbHble paszfioKeHHs NepekinoyareabHblx QyHKui. CoBepiieHHble HOPMaJbHbIE (OPMBL.
OmnpeneneHuss COBEPUICHHOM JM3bIOHKTUBHOW HOpManbHOM ¢opmbel (CHAH®) wu coBeprieHHO
KOHBIOHKTHBHOW HopManbHOU ¢(opmbl (CKH®). CocraBnenne CJH® u CKH® mno rtabnuuam
uctunHoctu. I[lpuBenenue x CHH®. Ilonstue aU3BIOHKTUBHON HOpManbHOU (opmber (JHD).
[Toctpoenne JAH® c mnomompio 3KBUBaJEHTHBIX MpeoOpa3oBanuil. Ilepexos OT KOHBIOHKTUBHOM
HopMmanbHOU ¢opmbl (KH®) x JTH®. IlpaBuno «pacmervienus» mia nepexoga ot JH® k CAHO.
[IpuBenenne xk CKHO.
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[Torsitne KH®. IMoctpoerne KH® ¢ moMomibi0 SKBUBAJICHTHBIX MpeoOpa3oBaHUM, MEPEXoa OT
JAH® x KHO®. IIpaBuiio «pacmermienus» s nepexoaa or KH® k CKHO.

MunuMu3anusi  JorHuecKux(Mepekouareabibix) QyHknuii. TeopemMa o0 BO3MOXHOCTH U
OHO3HAYHOCTH TMPEACTABICHUS JOTMYEeCKMX (YHKUUNH B BUAE COKpPALIEHHOW JU3BIOHKTUBHOMN
(KOHBIOHKTUBHOW) HOpMasbHOW (opmbl. [lonstne wummmukantel. Tynukossie JIH®. Ilonstue
muanmMasibHOU JIH® (MJIH®). I'paduaeckuii criocod nmocrpoenne MIAHO.

[TonaoTa cuctembl joruueckux (QyHkwid. IToHATHE MOTHON CHCTEMBI JIOTUYECKUX (QYHKIIHM.
Teopema o HyHKIIMOHAIBHOM TTOJHOTE.

Omnpenenenne 6azuca. [Ipumepsl (HyHKIIMOHATBLHO-TIONHBIX 0a3ucoB. CBs3b OyleBO# anreOpbl u
Teopur MHOXKeCTB. [loHsTHE OYeBo#t anreOpsl MHOXKECTB. TeopeMa 00 M30MOPGHOCTH OyJIeBOH anreOpsl
noruueckux GpyHKIu u OyneBoi anreOpbl MHOKECTB.

Paspenmimble u Hepa3pemrMeble pooneMbl. CxeMbl aaropuTMoB. CXeMbl TOTOKOB JIAHHBIX.

OcHoBbl KOMOWHaropuku. OOmme mnpaBwia KoMOMHaTOpukH. DopMmyna BKIIOUCHHH H
BoikItoueHU. [lpaBuna cymmbl U npousBenenus. [Ipumepst pemenus 3agad. Kpyrm Oitnepa. Tunbl
paccTaHOBOK.

Pa3smemienus ¢ noropeHusiMu u 0e3 HUX. OCHOBHBIE MPU3HAKH PACCTAHOBKHU THUIIA «Pa3MEICHUs
C MOBTOpEHUsAMIY». Teopema 0 KOJMYeCTBE TaKHX paccTaHOBOK. OCHOBHBIC MPU3HAKU «pa3MelIeHus 0e3
noBTopeHuin». Teopema o mojcuere yucia pacCTaHOBOK YKa3aHHOTO THIIA.

[TepecTanoBkH ¢ MOBTOpeHUsIMU U 0e3 HUX. OCHOBHBIE MPU3HAKU NIEPECTAHOBOK 0€3 IIOBTOPEHUIA.
Teopema o moacuere yncia pacCTaHOBOK ykazaHHoOro tuna. [lepectaHoBku ¢ moBTropeHusmu. Teopema o
MIOJICUETE KOJIMYECTBA TAKUX EPECTAHOBOK.

Coueranusi ¢ moBTopeHUsIMU U 0e3 HuUX. OCHOBHBIE MPU3HAKU COYETAHUN O3 MOBTOPEHHIA.
Teopema o mojcyere KolMyecTBa TakuX codyeTaHuil. OCHOBHbIE NPU3HAKU COYETAHUN C MOBTOPEHUSMHU.
Teopema 0 nozcyeTe KOJIM4ecTBa COYETaHU ¢ TOBTOPEHUSIMUA. OCHOBHBIE CBOMCTBA COYETAHUM.

Onementsl Teopun TpadoB. OcHOBHBIE ompeneneHus, Tumbl rpado. Omnpenenenue rpada,
BEpILMHBI, peOpa (Iyru, Memiu, 3BeHa), OTHOIICHHE WHIUACHTHOCTH, CTENeHb BepIIMHbI. OCHOBHBIC
tunsl TpadoB (oprpad, Heoprpad, yHurpad, mymasrurpad, moiHe rpad). MapmpyTsl, HemH, THKIbL.
CesiznocTtb. ['pad Tuma «aepeBo», 0CToB, pa3pes.

[Imanapueie  rpager.  CmocoObl  3amanmst  rpadoB. Marpuna  UHIMASHTHOCTH YIS
OPUEHTUPOBAHHOTO M HEOpHEeHTUpoBaHHOro rpada. Crnmcok pebep. Marpuna CMEXHOCTH JUIS
OpPUEHTUPOBAHHOTO M HEOPUEHTHPOBAHHOTO rpada.

Omnpenenenue myTei u KpaTdyaimux myren B rpadax.

14.1.3. Tembl HHAUBUAYAJILHBIX 3a]aHU
Onepanny HaJ KOHEYHBIMU MHOXKECTBAMH
Onpenenenne CBOMCTB OMHAPHBIX OTHOILIEHHH
Pemenue 3anau ¢ ucnoiab3oBaHMEM KOMOMHATOPHBIX 0OBEKTOB
3aaun 0 HaXOXKJIEHUH KpaTYalIuX IyTeu
[IpencraBnenue rpaga pa3IMuHbIMU ClIOCOOaMU
Pabota ¢ pyHKIMAMH anredpsl JIOTUKU

14.1.4. Tembl 0IPOCOB HA 3AHATHAX
OmnpeneneHre MHOXKECTBA, IEMEHTa MHOXKECTBA, TOJIMHOKECTBA, CIIOCOOBI 33JaHHsI MHOXKECTBA.
Onepanyu 00beJUHEHNUS, IEPECEUCHNUs], PA3HOCTH, JIOTIOTHEHUS.
CBoiicTBa onepanuil HaJl MHOXECTBAMHU.
JuarpammMsl Benna.
OTHOIIEHMS, CBOMCTBA OTHOIIICHUM.
O06pa3 u mpoobpa3z MHOKECTBA A.
Kommo3umust oTHOIMEHWH.
CBoiicTBa OMHAPHBIX OTHOIICHHUH.
Anrebpa JOrMKH, JIOTUYEeCKHE (QYHKUMU (WM TMepeKytodaTesibHble (DYHKIUU M CIOCOOBI HUX
3a/1aHUs).
[IpencraBnenue goruuyeckux GyHKIUN pa3TudHbBIMU GOPMYIIaMHU.
OO1me mpaBuia KOMOMHATOPUKH.
dopmyna BKIOUEHUN U BBIKITIOYEHUH.
ITpaBuiia CyMMBI ¥ TPOU3BEIEHUS.
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Kpyru Ditnepa.

Turnbl pacCTaHOBOK.

Pa3merienus ¢ moBTOpeHUSIMHU U 03 HUX.

OCHOBHBIC TIPU3HAKU PACCTAHOBKH THIIA «PA3MEIIECHHS C TTOBTOPCHUSIMM.

OcHOBHBIE OIIpe/IeIIeHUs], TUTIBI TPadoOB.

Onpenenenue rpada, BEepIIMHBL, peOpa (Ayrd, TETiIH, 3BEHA), OTHOIICHHE WHIIUJACHTHOCTH,
CTETIEHb BEPIINHBI.

OcHoBHbIe THIIBI TpadoB (oprpad, Heoprpad, yaurpad, MyasTurpad, moHbH rpad).

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
Ornepanuu HaJ MHOYKECTBAMU
YacTHuHO-yNOpsAJ04EHHOE MHOXKECTBO
OYHKIIUU U OTOOPAXKESHUS
KomOunaropHbpie KOHPUTYpaIuu
3akoHbI (PYHKIIMOHHUPOBAHUS aBTOMATOB
CxeMbl aJIrOpUTMOB

14.2. TpeGoBaHus K OLIEHOYHBIM MATEPUAJIAM IS JTUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbS. U HHBAJIUJIOB TPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHbIE MaTepHallbl, IepeuyeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlonomHuTeNbHBIE MaTepuajbl OLICHUBAHUS IS JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0POBbSI M MHBAJIUIOB

Kareropun Buibl TONOTHUTEIBHBIX OIIEHOYHBIX @®opMbI KOHTPOJISL ¥ OLIEHKU
oOyyarouuxcs MaTepuaioB pe3ynbTaTtoB 00ydeHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1iiieCTBEHHO MUCbMEHHAS
IIpOBEpPKa

C napyueHusaMu
ciyxa

C napymenussmu  CobecefoBaHue 1o Borpocam k 3auety, [IpenMylnecTBeHHO yCTHas MpoOBEpKa

3peHus OIpOC 10 TEPMUHAM (MHIUBHIyaIbHO)
C HapymeHusaMu Perenue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpannueHusMu 1o TecTel, TUCEMEHHBIE CAMOCTOSITENIBHBIE [IpenmyniecTBEHHO TPOBEPKA
o01IeMeIMIIUTHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOAMHU UCXOJISl U3 COCTOSTHUS
MTOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBEThl ~ 00Y4Yarolerocs Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalMH M0 OIleHOYHBIM MaTepUajIaM JJIsl JIUI ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIH/I0B

JUis U1 ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbSI M WHBAJIUJOB IPEIyCMaTpUBACTCS
noctymnHas popMa mperoCcTaBIeHHs 3aJaHH OIIEHOYHBIX CPE/ICTB, 8 UMEHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYSHHBIM HIPUPTOM;

- B (hOopMe NEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- IpeOCTaBICHHE 33/1aHMs C HCIOIBb30BaHUEM CYPIOTIEPEBO/aA.

.HI/IHaM C OrpaHM4Y€HHBIMH BO3MOXHOCTAMU 3O0POBbA W HMHBAJIMAAM YBCIWNYHWBACTCA BPEMSA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux oOOydarolmuxcsi HpeaycMaTpUBaeTCs
AocTymHas popma MPeAoCTaBICHUS OTBETOB HA 33/1aHUs, @ UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;
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- MPEJICTABICHUE OTBETOB YCTHO.

[Tpouienypa OICHWBAHHS PE3yIbTaTOB OOYUEHHUs JIHII C OTPAHMYEHHBIMA BO3MOXKHOCTSIMH
30POBbSl M MHBAJIHIOB 10 TUCIUIUIMHE MPEIyCMaTpPHBAeT MPEIOCTaBICHHE WHPOpMAUU B (QopMax,
aJIalTHPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbS M BOCIPUATHS HH()OPMALIHH:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOW (hOpMe YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 Jid1L ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeJILHOTO0 annapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[lpr HEOOXOMUMOCTH JUIS JIMII C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbS M HMHBAJIHJIOB
MpOLIeAYpa OIICHUBAHMSI PE3YJABTaTOB 00YUEHUS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIlOB.
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