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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
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SKOHOMHYECKOI MaTeMaTHKH,
WH(POPMATUKHU U CTATUCTHKHU
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[Tpodeccop kadenpor

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 (b1.5.19) otHocurcs k 6moky 1 (6a3oBast 4acts).
[TpenmiecTBYIONMMHI  TUCIUIUIMHAMHA, (OPMHUPYIOIIMMUA  HadaJbHBIC 3HAHUS, SBIISIOTCS:
WNndopmaruka, [Ipuknaanas nadopmaruxka.
[TocnenyromumMi TUCIUILIIMHAMY SIBISIFOTCS: BBIUnciuTenpHas MaTeMaThKa, 3amuTa BBIITYCKHON
KBIM(UKAIIMOHHOW paboThl, BKJIIOYAs IMOATOTOBKY K MPOLEAYpPE 3alIUThl M MPOLEAYPY 3allUThI,
Maremarudeckue metosl B uHpopmaruke (I'TIO-3).

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHILINHBI

[Tponiecc n3yueHust JUCUMIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETSHIUI:

— OK-7 CiocoOGHOCTh K cCaMOOpTraHHU3aIi U CaMOOOPa30BaHUIO.;

— OIIK-5 CnocobHoCTh pemiaTh CTaHAAPTHBIE 3a/aud MPO(GECCHOHAIBHOW JEesTEIbHOCTH Ha
OCHOBe MH(MOpMAIIMOHHOM M OubIMOrpaguueckoid KylnbTypbl C NPUMEHEHHEM HH(OPMAlMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH U C Y4E€TOM OCHOBHBIX TpeOOBaHMH NH(OPMAIIMOHHON 0€3011aCHOCTH. ;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00y4YarOIUACs TOJKEH:

— 3HATh OCHOBHBIE KPHUTEPUU YPOBHS 0Opa3oBaHUs Ui MPOBEACHUS CaMOOOpa30BaHUS TPHU
W3YYEHHUH JTUCKPETHOW MaTeMaTHKH, PelIaTh CTAaHIApTHBIC 3a1a4l IPOPEeCCHOHATFHON ESTeIbHOCTH Ha
OCHOBe MH(MOpMAIIMOHHOM M OubOIMOrpapuueckord KylmbTypbl C TNPUMEHEHHEM HH(OPMAllMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH U C YU€TOM OCHOBHBIX TPeOOBaHMI WH(POPMAITMOHHONW O€301TaCHOCTH;

— yMeThb MpPUMEHSATb METO/Abl OLEHKHM M IUIAHUPOBAHMUS PECYPCOB JUISI CaMOCTOSITEIbHOIO
o0pa3oBaHMsl NMPH M3YYEHUHU JAUCKPETHOM MaTeMaTHKH; NMPUMEHATh pas3/iesibl TUCKPETHOM MaTeMaTHKH
Ui pemieHdss 3amad  npo(ecCHOHANbHON  NEATeNPHOCTH Ha OCHOBE  HMH(POPMAIMOHHOW U
O6ubnuorpaduveckoi KylnbTypbl;

— BJaJeThb crocobamMM caMOOpraHu3allid U camMooOpa3oBaHMs; HaBbIKAMHU pPEIICHUs 3a]ady
po(ECCHOHANBHOW NIEATEIFHOCTH C WCIOJIh30BAaHUEM PAa3ZeiiOB JUCKPETHOW MaTeMaTHKH Ha OCHOBE
MHGOPMALIMOHHOM 1 OnOIHOorpaduuecKoi KylnbTyphl;

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCIMIUIMHBI cOoCTaBisieT 5.0 3a4eTHBIX €AMHUIBI M TPEACTaBICHAa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunbt yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

3 cemectp
AynuTOpHBIE 3aHITUS (BCETO) 54 54
Jlexnun 18 18
[TpakTudeckue 3aHATUS 36 36
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CamocrostenpHas padbora (Bcero) 90 90
[IpopaboTka JIEeKIMOHHOTO Marepuaia 32 32
CamocTosTeIbHOE U3yUYeHHE TeM (BOITPOCOB) 28 28
TEOPETUIECKOH YacTH Kypca

ITonroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 30 30
Bcero (6e3 sx3amena) 144 144
[ToaroroBka u craua sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTb, 4 180 180
3adyerHbie EquHuIsn 5.0 5.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3pesnl JUCHUIIMHGLI 1 BUABI 3AHATHI

Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

= Y =
- = g 2¢ 5 2
: S ) S 2 o
HasBanus pa3nennoB IUCHUIIIMHBI 5 ) e o O £ 5
= = = g 0 z £
o, < o M o =
SR
3 cemecTp
1 MHOXeCTBa ¥ X CIICIU(PUKALIAHN. 2 4 12 18 OK-7, OIIK-5
Omnepanuu HaJ KOHEYHBIMA MHO)KECTBAMH
2 MHoOXecTBa U OTHOIIIEHHUA. AHAIN3 2 6 12 20 OK-7, OIIK-5
OMHAPHBIX OTHOIICHUH, 3a/IaHHBIX MaTPULICH
3 YacTU4HO-yNOPSAA0YEHHOE MHOKECTBO 0 4 OK-7, OIIK-5
4 OyHKUMU ¥ OTOOpAKEHUS OK-7, OIIK-5
5 Anre0pa JIOTUKH, TOTUYECKUE QYHKITUH. 4 10 OK-7, OIIK-5
Onepanuu JOTUKH BbICKa3bIBAaHUN
6 OCHOBBI KOMOWHATOPUKHI 4 0 12 OK-7, OIIK-5
7 I'enepupoBaHre KOMOMHATOPHBIX OOBEKTOB 0 8 14 OK-7, OIIK-5
8 KoMOMHaTopHbIE KOHPUTYpAITUN 0 0 6 OK-7, OIIK-5
9 OcHOBHBIE IOHATHS TEOPUH IpaoB 5 6 10 21 OK-7, OIIK-5
10 IIpencraBnenue rpada marpuiei 0 6 4 10  OK-7, OIIK-5
CMEXHOCTH, HHIIUACHTHOCTH M CITUCKAMU
CMEXHOCTHU
11 MunuMU3ams 1 peanu3anus QyHKIHi 0 6 4 10 OK-7, OIIK-5
anreOpbl TOTUKH
12 3akoHb! (YHKIIMOHUPOBAHUS aBTOMAaTOB 6 OK-7, OIIK-5
13 CxeMbl aJIrOpUTMOB 8 OK-7, OIIK-5
Hroro 3a cemectp 18 36 90 144
Uroro 18 36 90 144
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5.2. Conep:kaHue pa3aesioB JUCHUTLIMHBI (10 JIEKI[HSIM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.

Tabnuna 5.2 — ConeprkaHue pa3ie’aoB JTUCITUILINH (10 JICKITHSIM)

Ha3zBanus pasnenos

1 MHoxecTBa 1 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 MHOXKECTBA.
Onepaunn o0beIMHEHUS, IEPECEUECHUS, PA3HOCTH,
nononHeHusa. CBOWCTBA Onepalui HaJl MHOKECTBAMHU.
[uarpammsl Benna.lIpsmbie npoussenenus
MHOeCTB. OnpezneneHue npsMoro Npou3BEACHNUS.
IIpumepsl. Teopema 0 MOITHOCTH MHOYKECTBA,
00pa30BaHHOIO JIEKAPTOBBIM ITPOU3BEACHUEM N
MHOKECTB.

TpyoeMKoCTb,

9

Hroro

OtHouieHus1, CBoMCTBa oTHOIICHHH. OOpaTHOe
otHouienue. O6pa3 u nmpoodpa3 MHOKECTBA A.
OOGnactpb onpeneneHus U 00JacTh 3HAYCHUS
O6unapHoro otHoieHus R. KoMmmno3uiust oTHOmIEHUH.
CrnernuanbHble OMHAPHBIE OTHOIIICHHUS, CBOMCTBA
OMHAPHBIX OTHOIIEHUI: peIeKCUBHOCTb,
aHTUPE(PICKCUBHOCTH, CHMMETPHUYHOCT,
AHTUCUMMETPUYHOCTD, TPAH3UTUBHOCTH,
AHTUTPAH3UTUBHOCTH. OTHOIIIEHNE SKBUBAJICHTHOCTH.
OTHolIeHUE TOPSI/IKA: IOHATHE MPEANIOPSIKA Ha
MHOXXECTBE A, YaCTUYHOTO MOPSIKA, JUHEHHOTO
nopsiaka. [loHaTrs HanboNbIIEro ¥ HAMMEHBIIIETO
AJIEMEHTA YaCTUYHO YIOPSI0YEHHOTO MHOKECTBA.

Hroro

Omnpenenenue GyHKIMN U 0ToOpakeHus. [lonstue
oOparHo#l pyHKuuu. ['paduky, KOMIO3UIUSA
rpaduKoB, MOHATHE cOOTBETCTBUA. CBOICTBA
COOTBETCTBH.

Hroro

Anrebpa JOTUKH, JIoThyecKkrue QYyHKIUH (MK
nepeKyoyarenbHble QyHKIMU U CIIOCOOBI MX
3aganus). Cyneprno3uuuu 1 GopMyIbl.
[IpencraBienne TOru4eckux GyHKIUN pa3TnIHbBIMU
bopmynamMu. DKBUBAJIEHTHbIE (PABHOCUIIBHBIEC)
¢ynkiun. CynecTBeHHbIE U (PUKTHBHbIE
nepeMmeHHble. JIBolicTBeHHbIe pyHKIMU. ByrneBa
anrebpa GyHKIHA U YKBUBaJICHTHBIE TIPe0Opa3OBaHUS
B Hell. Onpenenenue OyneBoil anreOps! GyHKIHI.
OcHOBHBIE CBOMCTBA (aKCHOMBI) OyJE€BBIX OTEpaIMd:
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aCCOLMAaTUBHOCTb, KOMMYTAaTUBHOCTD,
TUCTPpUOYTUBHOCTD, TIpaBmiia e Moprana 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® mo Tabnmuniam uctuHHoCcTU. [IpuBeaenue 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®. ITpueaenue k CKH®. ITonstue KHO.
[Toctpoenne KH® ¢ nomo1ib0 3KBUBaJIEHTHBIX
npeoOpazoBanuid, nepexoq ot JJHD k KH®. [IpaBuio
«paciueruienus» s nepexoaa or KH® k CKHO.
MunumM#u3aius J0oruueckux (IepeKIoyaTeIbHbIX )
¢ynkumii. Teopema 0 BO3MOKHOCTH U OIHO3HAUHOCTH
MPEJICTaBICHUS JJOTHYECKUX (QYHKIUI B BUIE
COKpAILLEHHON JU3bIOHKTUBHOM (KOHBIOHKTUBHON)
HOpMaNIbHOU (GopMbl. [loHATHE UMIUTMKAHTHI.
Tynukoseie JJTH®. [Tonsitue munnmanbHoit JTHD
(MJIH®). I'padpuaeckuii criocod nmocrpoenne MIIHO.
[TonHoTa cuctemsl noruueckux (yHkuuil. [lonstue
MOJTHOM cUCTeMBI Jorndeckux Gynkiuii. Teopema o
¢yHKUMOHaIbHOU NoaHOTE. OnpeneneHue dazuca.
[Tpumeps! GyHKIIMOHATBEHO-TIONHBIX 0a3ucoB. CBs3b
OyneBoit anredOpsl U Teopuu MHOXKECTB. [loHsATHE
OyneBoii anredpsl MHOKECTB. Teopema 00
U30MOP(PHOCTH OyIIeBOM anreOphl IOTHUECKUX
¢byHK1IMI 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 Oitnnepa. Turnst
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 YKAa3aHHOI'O THIIA.
[lepecTaHOBKM ¢ TOBTOPEHUSAMHU U O€3 HUX.
OcCHOBHBIE IPU3HAKU NIEPECTAHOBOK 0€3 MOBTOPEHUH.
Teopema o mozpcyeTe ynciia pacCTaHOBOK YKa3aHHOTO
tuna. [IepectaHoBKY ¢ moBTOpeHUsAMH. Teopema o
MIOJICYETE KOJIMYECTBA TAKUX NEPECTAHOBOK.
CoueraHus ¢ MOBTOpeHUsIMH U 6e3 HuX. OCHOBHBIE
MIPU3HAKHU coueTaHui O6e3 moBTOpeHuit. Teopema o
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[OJIcueTe KOJIMYSCTBA TaKuX codeTannii. OCHOBHBIE
MIPU3HAKU COYETaHUM ¢ mOoBTOpeHUsIMU. Teopema o
MO/ICUETE KOJTMYECTBA COYETAHHI C TOBTOPEHUSIMU.
OcHoBHbIE CBOCTBa coueTanuid. [IpousBonsiue
¢byHKIIMU. TUMOBBIC 3a/1a49KM M KX PEIICHHS.

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

(yru, netau, 3BeHa), OTHOILIEHNE UHIMIEHTHOCTH,
cTenieHb BepiuHbl. OCHOBHEIE TUITBI rpadoB (oprpad,
Heoprpad, yaurpad, myiasturpad, HoJaHbIi rpad).
MapmipyTsl, nienu, nukisl. CBa3HocTb. ['pad Tuma
«Z1IepeBoy», 0CTOB, pa3pe3. [Lnanapusie rpadmi.
Crioco0Or1 3aanus rpadoB. Marpuiia HHIIUISHTHOCTH
JUTsL OPUEHTUPOBAHHOTO U HEOPUEHTHUPOBAHHOTO
rpada. Crimcok pebep. Marpuiia CMEKHOCTH IS
OPUEHTUPOBAHHOTO U HEOPHUEHTUPOBAHHOTO rpada.
Onpenenenne MyTei U KpaT4alIux myTer B rpadax.
Junamuueckoe nporpaMmmupoBanue. Perenue 3anau
Ha €r0 MPUHIIHIIAX.

Hroro 5

Hroro 3a cemectp 18

5.3. Pa3nenbl AUCHMILUINHBI 1 MEKTUCIUIITHHAPHBIE CBSAI3H € 00eCeYnBAIOIIMMH (TPeIbLTYIIIMMH)
U o0ecneunBaeMbIMHU (MOCTETYIOIIMMHU) THCIIUTITHHAMHA
Pazaensl MUCHMILIMHBI M MEKIMCIUIUIMHAPHBIC CBSA3H C 00CCIICUMBAIONIMMU (NIPEABLAYIIUMHI) H
obecrieunBaeMbIMH (ITOCIICTYIOIINMH ) TUCIUTUTHHAMH TTPEJICTABICHBI B TA0IHUIE 5.3.
Tabmuia 5.3 — Pa3enbl TUCHUILTHHBI B MEXTUCIIUIUTMHAPHBIC CBSA3H

Ne paznenoB gaHHON AMCHUITINHBL, 7151 KOTOPBIX HEOOXOAUMO U3ydEeHHE

Hanmerosanne o0ecrneunBaoIuX U 00ecTeunBaeMbIX JUCIIUIUTMH
JVICTIATUTAH
1 2 3 4 5 6 7 8 9 10 11 12 13
[IpenmecTByromye AMCUUIUINHBI
1 Undopmatuka + + + + +

2 Ilpuxnannas

+ +
uH(popMaTUKa

[Tocnenyromuye TMCUUTUIAHBI

1 BeruucnurenbpHas
MareMaTHKa

+ + + + + + +

2 3amura BBITYCKHON
KBTI (UKAITMOHHON
paboThl, BKITIOUAst
MOJTOTOBKY K
IPOLEAYPE 3aLUTHI U
MPOLEAYPY 3aIIUThI

3 Maremaruueckue
METOJIBI B
unpopmaruke (I'TIO-
3)
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5.4. CooTBeTcTBHE KOMIIETEHIIM I, GOPMUPYEMBIX MPH U3YyYEeHUH TUCHUILUIMHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCHMIUIUHBL, U BHUJIOB 3aHITHUN
IpeCTaBIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOoTBEeTCTBHE KOMIIETCHIIMH, (GOPMHUPYEMBIX TPU W3YYCHUH JTUCIUIIIMHBI, W BUIOB
3aHATUU

Bungnl zaustuit

S

S

= .

e s e

= g S )

5 < & 8, OpPMbI KOHTPOJIS

= & &

= = < =

) Q. N

Z = O

OK-7 + + + OTyer 1o MHIUBUIYAIBHOMY
3aJaHuio, Jk3aMeH, Koncrekr
caMonoAroToBku, Onpoc Ha
3aHATHAX, TecT
OIIK-5 + + + OTyer 1o MHIUBUIYAIBHOMY
3ajaHuto, Jk3ameH, Onpoc Ha
3aHATUAX, TecT
6. UnTepakTUBHBIE MeTOAbI U (GOPMBI OPraHU3ANNH 00yYEeHUs
He npenycmorpeno PYIIL.
7. JIabopaTopHbie padoThI
He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMHUHAPBHI)
HaumeHnoBanune mpakTHUECKUX 3aHIATHIN (CEMHUHAPOB) IPUBEACHO B Ta0mwuie &.1.
Tabnuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 3 g
2 ==
Z 2 5
HasBanns paznenos HaumeHoBaHMe TpaKTUUECKUX 3aHATUHN (CEMHUHAPOB) 3~ S8
o S E
X o =
a 2 2
= S
3 cemecTp
1 MHOXxecTBa U X Onepanuu HajJ KOHEYHBIMA MHOKECTBAMHU 4 OK-7,
crieunUKaIum. Vrtoro 4 OIIK-5
Omneparuu Haj
KOHEYHBIMU
MHO>KECTBaMHU
2 MHoxecTBa U Omnpenenenne CBOMCTB OMHAPHBIX OTHOILIEHHH 6 OK-7,
OTHOIICHUS. AHAIIN3 § Vitoro 6 OIIK-5
OMHApHBIX OTHOLICHUH,
3aIaHHBIX MaTpHUIIEi
7 I'enepupoBanue Pemenue 3a1au ¢ ncnonb30BaHUEM KOMOMHATOPHBIX 8 OK-7,
KOMOMHAaTOPHBIX 00BEKTOB OIIK-5
00BEKTOB Vitoro 8
9 OcHOBHEBIE TTIOHITHSA 3a7a4u 0 HaXOXKJICHUH KpaT4alIImX myTeu 6 OK-7,
Teopuu rpadoB Wroro 6 OIIK-5
10 IIpencraBnenue rpada IIpencrasinenue rpada pa3InyHbBIME CIOCOOAMU 6 OK-7,
MaTpHIIEH CMEXXHOCTH, Vitoro 6 OIIK-5
WHIUJACHTHOCTH U
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CIICKaMHU CMEXHOCTH

11 Munumusanusa u Pabora ¢ pyHKIMSIMH anreOphl TOTUKH 6 OK-7,
peanuzanus GyHKITAH Vitoro 6 OIIK-5
anreOpbl TIOTUKH

Hroro 3a cemectp 36

Tabmuue 9.1.

9. CamocTrosiTesqibHast padoTa
Bunasl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B

Tabnuma 9.1 — Buabl caMocTOATENbHOM paboThl, TPYAOEMKOCTh B (HOpMUPYEMbIe KOMIETEHIHH

8 L =
I £
2 = g
. 2 O =
Bunnl camocrositenbHOU S a o)
Hazpanus pa3znenos 5 S5 DopMbI KOHTPOJIS
paboThI e S =
=4 8 =
Y Q9
= S
3 cemecTp
1 MHoxecTBa U UX [ToaroroBka k 6 OK-7 Koncnekr
cnerupuKaum. MPAKTHYECKUM 3aHATHIM, CaMoIoAroToBku, OTYeT
Omnepanuu Haj CceMHHapam 10 MHAUBUIYaTEHOMY
KOHETHBIMH MHOYKECTBAMH | [Ty 050 6y iea, IKIHOHHOTO 6 3amanuto, Tect
Marepuasna
Htoro 12
2 MHoOxecTBa " IToaroroBka k 6 OK-7, Onpoc Ha 3aHATHSIX,
OTHOIIEHUS. AHAJIN3 IIPAKTUYECKUM 3aHATHSM, OIIK-5 Otuer no
OMHApHBIX OTHOIIEHUHM,  CeMHHapam WHIUBUAYAIEHOMY
HHBIX MaTpHUILIEeH Huto, Tect, Dk3ameH
3aja arpune [IpopaboTka JIEKITMOHHOTO 6 sananmio, Tect, Dxsame
Marepuana
Uroro 12
3 YacTuuHO- CamocTosTeNIbHOE 4 OK-7, Tect, Ok3aMen
YIOPSA0YEHHOE U3y4eHue TeM (BOIPOCOB) OIIK-5
MHO>K€ECTBO TEOPETHUYECKON YacTH
Kypca
Hroro
4 OyHKIIUU U CaMoCTOSTENILHOE OK-7, Ompoc Ha 3ausTUsX, Tecr,
0TOOpaKeHUS U3ydeHue TeM (BOIPOCOB) OIIK-5 DK3aMeH
TEOPETUYECKON YaCTU
Kypca
[TpopaboTka ITeKIIMOHHOTO 0
Marepuasna
Hroro
5 Anrebpa JOTHKH, [TpopaboTka JTEKITMOHHOTO OK-7, Ompoc Ha 3ausaTUsX, Tecr,
JorHyecKue QyHKIIH. Marepuaia OIIK-5 OK3aMeH
Onepanun TIOTHKH Wroro 6
BBICKa3bIBAaHHA
6 OCHOBBI [TpopaboTka JTEKITMOHHOTO 8 OK-7, Ompoc Ha 3ausaTUsX, Tecr,
KOMOMHATOPUKHU Marepuaia OIIK-5 OK3aMeH
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Hroro

7 I'enepupoBanue [ToaroroBka k OK-7, Otuer no
KOMOUHATOPHBIX 00BEKTOB MPAKTUYECKUM 3aHSITUSIM, OIIK-5 UHIUBUAYAIBHOMY
CeMHUHapam 3ananuio, Tect, Dk3aMeH
Uroro
8 Kombunaropusie CaMOCTOSTENBHOE OK-7, TecTt, Ok3amMen
KOHUTYypaIuu W3Yy4YCHHE TeM (BOIIPOCOB) OIIK-5
TEOPETUYECKON YacTh
Kypca
Uroro
9 OcHOBHBIE IOHATHUS ITonroroska k OK-7, Omnpoc Ha 3aHATUSX,
Teopuu rpadoB MPAKTUYECKUM 3aHSATHUSIM, OIIK-5 Otuer 1o
CeMHUHapam WHVUBUIYAIEHOMY
[TpopaboTka JIEKITMOHHOTO 6 sananuto, Tect, Sxsamen
Marepuasna
Hroro 10
10 IIpencrasnenue rpada I[loaroroka k 4  OK-7, Otuer no
MaTpuleil CMEKHOCTH, MPAKTHYECKUM 3aHATHIM, OIIK-5 WHIUBUAYAIEHOMY
WHIUICHTHOCTH H CceMHHapam 3ananuio, Tect, Dx3aMeH
CIIUCKAMU CMEKHOCTH Vitoro
11 MunumMuzanusa u IToaroroBka k OK-7, OTueT 11O
peanu3anus QyHKIIHA MPAKTHYECKUM 3aHSATHIM, OIIK-5 HHIANBUAYAIBHOMY
anreOpbl TOTUKH ceMuHapam 3amanuto, Tect, Dk3amMeH
Uroro
12 3aKoHEI CamocTosTeNIbHOE OK-7, Tect, Ok3aMen
(YHKIIMOHUPOBaHUS U3y4eHue TeM (BOIPOCOB) OIIK-5
aBTOMAaToB TEOPETHUYECKON YacTH
Kypca
Hroro
13 CxeMbl aJITOpUTMOB CaMOCTOSTENRHOE OK-7, TecTt, Dx3amen
U3ydeHue TeM (BOPOCOB) OIIK-5
TEOPETUYECKON YacTh
Kypca
Hroro 8
Hroro 3a cemectp 90
[TonroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 126
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10. KypcoBasi padora (IpoekT)

He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

Tabmuna 11.1 — banbHbIe OIICHKH 7151 2JIEMEHTOB KOHTPOJIS

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI

. N MaxkcuMasibHBII
. 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
KOHEIl ceMecTpa
3 cemecTtp
Koncniekr ) S) ) 15
CaMOITIOITOTOBKHU
Ornpoc Ha 3aHATUAX ) 5 15
Otuer o 10 20
VH/IUBUIYAIEHOMY
3aJJaHUIO0
Tecr 5 10 5 20
Htoro makcumyM 3a 20 30 20 70
nepuos
DK3aMeH 30
Hapacraromum nrorom 20 50 70 100
11.2. IlepecyeTt 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT O0aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MTPEICTaBICH B Tabmuie 11.2.
Tabnuua 11.2 — [IepecueT 6amioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH
banbl Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI O6aiioB Ha aaty KT 5
Ot 70% 1o 89% ot MakcumanbHOU cymMMbI OaioB Ha aaty KT 4
Ot 60% 10 69% OT MakCUManbHON CyMMBI OaiioB Ha nary KT 3
< 60% oT MakcuManbHOU cyMMbI OasioB Ha aaty KT 2

11.3. Ilepecuet cymMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aIoB B TPAJULMOHHYIO M MEXIYHApPOIHYIO OLEHKY IPEACTaBIeH B TaOnuLe

11.3.
Tabmuua 11.3 — [IepecueT cymmbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY
Htorosast cymma Ganos,
Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTMuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85-89 B (ouens xoporo)
4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TIOBJIETBOPUTEIBHO
y y ) 65 - 69 g P
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynoBIeTBOpHTEHHO) (HE Hwxe 60 6annos F (meynoBneTBopHUTEIBHO)
3aYTEHO)
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12. Y4yeOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE 0O0ecneyeHne TUCUUIINHBI

12.1. OcHoBHas JquTEpaTypa
1. Iesenes IO.Il. JluckperHas mareMmatuka [DJIEKTpPOHHBIH pecypc] : ydebd. mocobume —
Onektpon. naH. — Cankr-IlerepOypr : Jlawp, 2016. — 592 c., mara oOpamenus: 08.05.2018
[Dnexrponnsiii pecypc]. - https://e.lanbook.com/book/71772

12.2. lonotHuTE/ILHAS IUTEPATypa
1. Jluckpernas maremaruka: YueOHoe nmocooue / bapannuk B. I'., Mctureuesa E. B. - 2015. 137
c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/5743, nara oOpaieHwus:
08.05.2018.

12.3. YueOHO-MeTOOUYECKHE MTOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCo0Us
1. duckpernas matemaruka: MeToauueckue yKa3aHus JUIsl BBIIIOJIHEHUS TPAKTUYECKUX padoT /
bapannux B. I., Ucturewea E. B. - 2015. 15 c. [Onexkrponnsiii pecypc| - Pexum pgoctyma:
https://edu.tusur.ru/publications/5063, nara oopamenus: 08.05.2018.
2. JluckperHast mareMarrka: MeTOAMUYECKHE YKa3aHHsI TI0 CAaMOCTOATEIbHOU pabote / bapanHuk
B. TI., MUcrureueBa E. B. - 2015. 14 c. [OnekrponHsiii pecypc] - Pexum pgocrymna:
https://edu.tusur.ru/publications/5064, nara oopamenus: 08.05.2018.

12.3.2. Y4yeOHO-MeTOAHYECKHE TTOCOOUS JIsl JIMI] C OTPAHNYEHHBIMHM BO3MOKHOCTSIMHU 310POBbSA U
HHBAJIN/I0B

Y4eOHO-MeTOqMUECKe MaTeprabl sl CAaMOCTOSTEIbHOW M ayIuTOPHON pabOThl 00YJarOIIXCs
W3 YHClia JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M MHBAJHNI0B MPEIOCTaBISAIOTCA B hopmax,
AaalITUPOBAHHBIX K OIrPaHUYCHUAM HUX 300POBbS U BOCIIPUATHA I/IH(l)OpMaIII/II/I.

JLast M1 ¢ HapyLIeHUsIMH 3PeHusi:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

— B MeYaTHON (hopMe YBETUUECHHBIM MIPUPTOM.

JIst M1 ¢ HApYIIeHUusIMH cJIyXa:

- B (popme 3IEeKTPOHHOTO JIOKYMEHTA;

— B re4aTHo opme.

JlJis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeILHOIO annapara:

- B (hopMe PNIEKTPOHHOTO TOKYMEHTA;

— B Mie4aTHOU (opme.

12.4. TIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMAILMOHHBIE CIIPABOYHbIC CHCTEMBI

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

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

13. MarepuaibHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenne

13.1. O6uue TpedoBaHNs K MATEPUATbHO-TEXHMUYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUHMILINHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U POrPaAMMHOe o0ecneuyeHue /sl JJeKUMOHHBIX 3aHATHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIIOBBIX M WHAWBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYIIEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAI[MU HCIONB3yeTcs yueOHasl ayUTOPHS C KOJIUYECTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOM M CTaHAApTHON yueOHOoU mebenbro. meroTes
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINAIHBIE TOCOOWs, O0ECIEUunBaIONIUE TEMaTHYECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TUCIUTITAHEI.

13.1.2. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue JAJIsl NPAKTHYEeCKUX 3aHATHI
Jlaboparopus ['TIO / «JlaGopaTopust MOATOTOBKH pa3padOTIYNKOB OM3HEC-TIPUITOKEHU)
yueOHasi ayAuTOpUs JUIs MPOBENCHHS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEICHHS 3aHITHI JJa0OPATOPHOTO THUIIA, TIOMENMICHHUE JIJII KypCOBOTO MPOCKTUPOBAHUSI (BBITIOTHEHUS
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KypCOBBIX paboT), TOMENIEHHE IS TPOBEACHUS TPYNNOBBIX M WHAMBUIYAIbHBIX KOHCYIBTALIUH,
MOMEIIEHUE JJIsi MPOBEACHUS TEKYIEro KOHTPOJS W IMPOMEXKYTOYHOW aTTeCTallMH, MOMEIEeHue s
CaMOCTOSITENIbHON PabOTHI

634034, Tomckas obnacts, . Tomck, Bepimuauna ynuna, 1. 74, 425 ay.

Ornucanue UMErIIerocs 000PyI0BaHHUS:

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

- [Ina3MeHHbIi TENEBU30D;

- Marauro-mapkepHast 10CKa;

- Kommuiekt ciennanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMmmHoOe obecrieueHue:

- 7-Zip

— Google Chrome

— Microsoft Windows 7 Pro

— OpenOffice

13.1.3. MarepuajJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue 1JIsi CAMOCTOSITeIbHOM padoThl
Jns camocTosTeNnbHOM paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTh, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTs, . Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTb, I. Tomck, Bepmmanna ynwma, 1. 74, 207 ayn.

CocraB 000pyn0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huxke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTh «VHTepHeT» M 00ecreuuBaloT JOCTYN B SJIEKTPOHHYIO
UH()OPMALMOHHO-00pa30BaTENbHYIO CPely YHUBEPCHUTETA.

[TepeueHp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaibHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITMHBI ISl JIMI C OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIHI0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIHMJaMU
OCYILIECTBIIIETCS C UCTIOIb30BaHUEM CPEACTB 00yUeHHUs OOIIEro U CHEeMaIbHOIO Ha3HAUCHMS.

[Tpu 3aHATHSAX € OOy4YaIOIIUMHUCS € HAPYLIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAMMHBIX CpPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIBHOM CHUCTEMBI MpPEnojaBaHus
Uil OOy4aloIIMXCS C WHBAJIMIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayluTopus, B
KOTOPOH 3aHMMAarOTCsl OOydaroluecss ¢ HapylIeHHEM cliyxa, 00OpyaoBaHa KOMIIbIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKO!, MYIIBTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUSIX BO3MOKHOCTH MTPOCMOTPA YAAJICHHBIX 00BEKTOB (HAalpuMep, TeKCTa
Ha JIOCKEe WM cJaii/la Ha 9KpaHe) MpU IOMOIIY BUACOYBEIHMUUTENEeH st KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX C OOYyYaIOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
UCIIOJNIB3YIOTCSl aJIbTepHAaTHBHBIE YCTpPOMCTBA BBOAA HMH(OpPMalMKU U JAPYrUe TEXHUYECKHE CpEeACTBa
npuema/mepenadu ydyeOHONW HMH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOW CHUCTEMbI OOyUeHMS JUIS
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JIIoAeH ¢ MHBAJIUAHOCTBIO.

14. OueHo4yHble MaTepUAJIbI U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3aIUM U3yYeHHs
AUCHUTLTHHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oneHkH cTeneHu c(hPOPMUPOBAHHOCTH U YPOBHS OCBOEHHUS 3aKPEIUICHHBIX 32 JUCIHUILIAHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalIbl B COCTABE:!

14.1.1. TecToBble 3aJaHUA
1. [Tycte MHOXeECTBO A — IMOJIMHOKECTBO yHHUBepcaiabHOro MHoxkectBa U. Uemy Oyner paBeH
pe3ymbTar onepanun oobequHeHms A )7

Qinl > C

2. Ha muoxxectBax A u B 3agano bunapuoe ornomenue R(a, b)={(a,b)| b < a}. s xaxux
nap uucen (8, 3) u (10, 6) 3T0 OMHAPHOE OTHOIICHUE BBITIOTHSICTCS?

TOJIBKO ISl BTOPOU

HU 11 OJTHOU

ISt 00enx

TOJIBKO JIJIsI IEPBOM

3. [Tycte A u B - MHOKecTBa 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]

4. Paccrosinue mexay BepmrHamMu A u B B rpade ¢ 3a1aHHBIME [UTHHAMH pedep paBHO

19
17
25
23

S. MHoxecTBO A - TOJIMHOXKECTBO YHUBEPCAJIBLHOTO MHOXKEeCTBa £f. UeMy paBeH pe3ynbrar

onepariu nepecedenns (A N A)?
9]
A
U

6. Kakumu cBolicTBaMu OmpeiensieTCsi OTHOIICHHE SKBUBAJICHTHOCTH OMHAPHOTO OTHOIIEHUS
Ha MHOXECTBax"?

pedIIeKCUBHOCTD U TPAH3UTUBHOCTH

CUMMETPHYHOCTh W TPAH3UTHBHOCTH

pedIIeKCUBHOCTh, CAMMETPUYHOCTD, TPAH3UTHBHOCTH

HET BEpPHOTO OTBETA
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7. Kaxkast onepauust Hag MHOKECTBAMU HA3bIBAETCSI OAHOMECTHOM?
JIOTIOJTHEHUE

00beIMHEHUE

nepeceyeHue

Pa3HOCTh

8. Kaxkoii rpad Ha3pIBaeTCsi OpUEHTUPOBAHHBIM?
rpad, KOTOpPBII HE COACPIKUT pedep

rpag, pedbpa KOTOPOro UMEIOT HalpaBJICHUE

rpad, KOTOPbIi UMEET METITO

BCe rpadbl OpUEHTHPOBAHBI

9. Ha pucyHnke noka3ano

S

AUB

ANB

A\B

HET BEpPHOT'O OTBETA

10. MHOKeCcTBO BCceX MOJAMHOKECTB - 3TO
CcaMO MHOKECTBO

MyCTOE MHOXKECTBO

YHHBEPCATHLHOEC MHOKECTBO

711000€ MHOKECTBO

11. Haiitu AU B | ecnim A={a,b,v}, B={v,d,s}
AUB={ab,yv,ds}

AUB={ab}

AUB :{V}

AUB={ab,yv,ds}

12. Pemnre 3ama4y ¢ HOMOIIBIO METOIOB €CTECTBEHHOHAYYHBIX AUCHUIUIMH. [IycTh A —
MHO’KECTBO HadyaJabHuK0a Hekoero 3A0, B — MHOkecTBO ero corpynHukoB. Kakoe n3 cOOTHOLIEHUM
BEpPHO?

(ANEB)=0

(ACB)

A=B

(A+B)

13.  Jlanwsr mHOXecTBa A={1,2} u B ={3,4}. Uemy paBHO npsimoe (IeKapTOBO) MIPOU3BEICHNE
MHOXecTB A u B?

AxB={(13),(1,4),(23),(24)}

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

AxB={(12),(14),(34)

AxB={{14)}

14, IIprMeHsE OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHbIX JUCLUUIUIMH U METO/IbI
MaTeMaTHYeCKOTO aHalin3a, fainTe onpenaeneHue. Paznocts MaokecTB A B — 910. ..

MHO0)KeCTBO, COCTAaBIEHHOE U3 TEX JJIEMEHTOB, KOTOPBIE OJHOBPEMEHHO MPHUHAIUIEKAT KAXKIOMY

n3 MHOXKeCTB A 1 B

MHOXECTBO, COCTOSIIIEE U3 BCEX TEX DJIEMEHTOB, KOTOPBIEC MIPUHAIJIEKAT XOTS ObI OTHOMY U3
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MHOkecTB A 1 B

MHOXeCTBO, COCTOSAIIEE U3 BCEX AIMEMEHTOB MHOXKECTBA B, KOTOphIe HE TpUHAJIe)KAT MHOKECTBY
A TIpu yCIIOBUH, YTO MHOXKECTBO A SBIISIETCS IOAMHOXKECTBOM MHOXKecTBa B

MHOXeCTBO, COCTOSIIIIEE M3 BCEX AIEMEHTOB MHOXKECTBA A, KOTOpPhIE HE TPUHAJICIKAT MHOKECTBY
B

15. Uemy paBHA MOIIHOCTH CJICTYIOIIETO MHOXKECTBA {O,—l,—2,—3} U {O,L 2,3} ?

(o2 BN 0 o}

16. Cxkonbko pedep y 10-BepmmHaHOTO AepeBa?

10
11

17.  CxonapKMMH CIOCOOAMH MOXKHO Pa3NIOKUTh 5 Pa3IMYHBIX MIAPOB M0 3 pa3IuYHbBIM ypHAM?
35

35

15

1

18. bunapHoe otHomenue "ObITh cTapiie': "X crapiie y" sBiseTcs:
pehICKCUBHBIM

CUMMETPUYHBIM

ACUMMETPUYHBIM

HET BEpPHOTO OTBETa

19. Kakoe u3 npeioKeHHbIX YTBEPKIACHUH SBISETCS BbICKa3bIBAHUEM ?
JIBe cobaku

Mockga — cronuna Poccun

Kaxkoe ne6o romy6oe!

4 — mpocToe YnCIIo

20. MynbsTurpadoM Ha3bIBaeTC:

rpad, B KOTOpOM Mapbl BEPUIMH MOTYT OBbITh COEIUWHEHBI Oojiee YyeM OJHUM pedpoM, TO €CTb
cofieprKalluii KpaTHble pé0pa, HO He COfIeprKaIlui eTenb

0001 OpUEHTUPOBAHHBIN Tpad

1100011 HEOPUEHTHPOBAHHBIH rpad

rpad, coaepKaiuii neTim

14.1.2. Dx3amMeHaLMOHHbIE BONIPOCHI

1. OmnpeneneHne MHOXECTBA, 3JEMEHTAa MHOXXECTBa, IOJMHOXECTBA, CIIOCOOBI 3aJaHUA
MHOXXecTBa. Onepannn 00beTUHEHHUs, TIEPECEUCHHs], Pa3HOCTH, AomoTHeHus1. CBONMCTBA omepanuii Ha
MHOXecTBamu. Jluarpammel BenHa.

2. IIpsimble mpon3BeneHnst MHOXKeECTB. Onpenenenue npsmoro npousseneHus. [lpumepsr. Teopema
0 MOIITHOCTH MHOXKECTBA, 00Pa30BaHHOTO JEKapTOBBIM IPOM3BEIEHUEM N MHOXKECTB.

3. OtHouienus, cBoiicTBa oTHomeHud. ObparHoe oTHomeHue. O6pa3 u mpooOpa3z MHOKECTBa A.
Ob6nacte ompeneneHust U o61acTe 3HauyeHHs OuHapHOro oTHomeHuss R. Kommosumusi oTHOIIEHUI.
Onpenenenue ¢pyHKIMKU U oTodpaxenusd. [lonsitue oOparHoil PyHKUIMH.

4. CneuunanbHble OMHApHBIC OTHOUICHHUS, CBOMCTBa OMHApHBIX OTHOIIEHWI: PeQIEeKCUBHOCTD,
aHTHPE(IEKCUBHOCTb, CHMMETPUYHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTD, aHTUTPAH3UTUBHOCTD.

5. OTHouIeHue 3KBUBaJIEHTHOCTU. OTHOLIEHHE MOPSI/IKA: TIOHATHE TPEANOopsAKa Ha MHOXKECTBE A,
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YaCTUYHOTO MOPSAIKA, JIUHEHHOro nopsiaka. [IoHATHS HauOONBIIET0 U HAMMEHBIIETO 3JIEMEHTa YaCTUYHO
YIOPSA0YEHHOTO MHOXKECTBA.

6. AnreOpa JOTHKH, JIOTHYeCKHe (YHKIMU (WM HepeKiIroyareNbHble (PyHKIMM U CHOCOOBI MX
3amanwnst). Cynepriosunuu U Gpopmyssl. [IpencraBnenre Torudeckux GyHKIUA pa3IuIHbIMUA (GOPMYJIaMHU.
DOKBHBaJICHTHBIE (paBHOCHIbHBIC) QPyHKIMH. CylieCTBeHHbIE U (DUKTUBHBIC IEpEeMEHHbIC. [|BOWCTBEHHbIE
GbyHKINH.

7. ByneBa anreOpa ¢QyHKIUI W SKBHBaJCHTHBIC NMpeoOpa3zoBaHus B Hell. Onpenenenue OyneBon
anreOpsl  pynkumii. OCHOBHBIE CBOWCTBA (aKCHMOMBI) OyJIeBBIX OIEpaluii: acCOIMaTHBHOCTD,
KOMMYTaTHUBHOCTb, JUCTPHUOYTHBHOCTB, ITpaBuia Jie¢ Moprana u T.4. [IpaBuia noacTaHOBKH U 3aMEHBI.

8. CrenuanbHble pa3JIOKEHUS NeEpeKtodarenbHbIX (QyHKUUNA. CoBeplIeHHbIE HOpPMalbHbIE
¢dopmbl. OmipeneneHus] COBEPIICHHOW NU3BIOHKTHBHONW HOpManbHOU (opmbl (CHAH®D) u coBeprieHHON
KOHBIOHKTHBHOW HopMaibHOH ¢dopmbl (CKH®). CocraBmenne C/JH® u CKH® mno Ttabmunam
uctuaHoctu. I[lpuBenenne k CHH®. Ilonstne IU3BIOHKTUBHON HOpMansHOW Qopmbel (JJHD).
[Toctpoenne JIH® ¢ momoripio 3KBHBAJICHTHBIX IpeoOpa3zoBaHuid. l[lepexom OT KOHBIOHKTUBHOMN
HopmanbHOU ¢Gopmbl (KH®) x JTH®. [lpaBuno «pacmeruienus» it nepexoga or JH® k CAHO.
[TpuBenenue k CKH®.

9. lNonsitue KH®. Tloctpoenne KH® ¢ nmomomibio 3KBUBAJICHTHBIX MTPE00Opa30BaHUM, IEPEXO OT
JAH® x KHO®. IIpaBuiio «pacmemienus» s nepexoaa or KH® k CKHO.

10. MuHuM#3anMsa JOTHYECKUX(MEPEKITIouarenbHbiX) ¢GyHKIuiA. TeopemMa O BO3MOXHOCTH H
OJTHO3HAYHOCTU TMPEACTABICHHUS JIOTMYECKMX (YHKUUNA B BHJE COKPAIICHHON JIU3IBIOHKTUBHOM
(KOHBIOHKTUBHOW) HOpMasbHOW (opmbl. [lonstTre wummmukantel. Tymnukossie JIH®. Ilonstue
muanMasibHON JIH® (MJIH®). I'padpuaeckuii criocod nmocrpoenne MIHO.

11. IlonHOTa cucTeMsbl orndeckux (GyHKIui. [IoHATHE MOTHONW CHCTEMBI JIOTHYECKUX (PYHKITHA.
Teopema 0 QyHKIIMOHAILHOM MOJHOTE.

12. Onpenenenue 6a3uca. [Ipumepsl PyHKIIMOHATBHO-TIONHBIX 0a3ucoB. CBs3b OYJICBOM anreOpsI
u teopun MHOXKecTB. [lonstue OyneBoil anreOpbl MHOXecTB. Teopema 00 m3zomopdHOCTH OyneBoi
anreOpbl TorHYecKuX QyHKIMA 1 OyreBoi anreOpbl MHOKECTB.

13. Pa3pemnmebie U Hepa3pemrmbie Tpodaembl. Cxembl aropuTMOB. CXeMbl TOTOKOB JTaHHBIX.

14. OcHoBbl KoMOmMHaTopuku. OOmMe npaBwia KoMOMHATOpHKH. DopMmyna BKIIOUCHHHA H
BoIKItoueHuM. IlpaBuna cymmel n mpousseneHus. Ilpumepsl pemenus 3anad. Kpyru Oinepa. Tunel
paccTaHOBOK.

15. Pa3memienuss ¢ noBTopeHMsMH U 0e3 HHMX. OCHOBHBIE NPU3HAKU PACCTAHOBKM THIIA
«pa3MelIeHMs] ¢ MOBTOPEHUSAMM». Teopema O KOJIMYECTBE TaKUX paccTaHOBOK. OCHOBHbBIE NpPU3HAKU
«pa3MeleHus 6e3 MoBTopeHuil». TeopeMa o0 MmojacyeTe Yuciia pacCTaHOBOK YKa3aHHOT'O TUIIA.

16. IlepectanoBku ¢ moOBTOpeHUSIMH M 0e3 HuX. OCHOBHBIE TNPU3HAKU IEPECTAaHOBOK 0e3
nosropeHui. Teopema o0 1moxcdere unciaa pacCTaHOBOK —yKa3aHHoOro tuma. IlepectaHoBku c
MOBTOpEeHUAMHU. TeopemMa o Mmojicuere KOJIMuecTBa TaKUX MepecTaHOBOK.

17. Coueranusi ¢ MOBTOpeHUsIMH U 06e3 HuUX. OCHOBHbIE NPU3HAKU COYETaHUN O€3 MOBTOPEHUIA.
Teopema o mojcyere KoiMyecTBa Takux codyeTaHui. OCHOBHbBIE NPU3HAKU COYETAHUN C MOBTOPEHUSMHU.
Teopema o nmoacueTe KOIMYECTBA COYETAHUN ¢ IOBTOpEHUAMHU. OCHOBHBIE CBOMCTBA COUETAHUM.

18. Dnementsl Teopun rpadoB. OcHOBHBIE ompeneneHus, TUMbl rpados. OnpeneneHue rpada,
BEpILIMHBI, pedpa (Jyru, MEeTIH, 3B€Ha), OTHOIIEHWE HWHUUAEHTHOCTH, CTENeHb BepIInHbL. OCHOBHbBIE
tunel rpadgos (oprpad, Heoprpad, yHurpad, myapTurpad, nonHsii rpad). MapupyTsl, HenH, HUKIbL.
Cas3HOCTB. [ pag THIA «71epeBoy», OCTOB, pa3pes.

19. TIlnanapubsie rpadsl. CnocoObl 3amaHus rpadoB. Marpuna HMHIMIEHTHOCTH —AJIs
OPUEHTUPOBAHHOTO M HEOpHeHTUpoBaHHOro rpada. Crmcok pebep. Marpuna CMEXHOCTH JUIS
OpPUEHTUPOBAHHOTO M HEOPUEHTHUPOBAHHOTO rpada.

20. Ompenenenue myTeil 1 Kpardyalmx myTei B rpagax.

14.1.3. Tembl MHAMBUIAYAJIbHBIX 3aAHUI
1. Onepanyu HaJ KOHEYHBIMA MHOKECTBAMU
2. OnpeneneHre CBOMCTB OMHAPHBIX OTHOIIECHHH
3. Pemienue 3aa4 ¢ UCMOJIb30BaHHEM KOMOMHATOPHBIX OOBEKTOB
4. 3agaun 0 HAXOXKJEHUHU KpaTdyallliuxX myTen
5. [Ipencrasnenwne rpada pazTuIHBIME CIIOCOOAMHU
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6. PabGota ¢ QpyHKIMSIMH anreOpbl JIOTUKH

14.1.4. Tembl OIPOCOB HA 3aHATHAX

1. OmpeneneHue MHOXECTBa, 3JEMEHTa MHOXECTBA, IIOJIMHOXKECTBA, CHOCOOBI 3a/JaHud
MHO>KECTBA.
. Onepauuu o0beIUHEHUS, IEPECEUCHUs, PA3HOCTH, AOMOTHEHUS.
3. CgoiicTBa ornepanuii HaJi MHOKECTBaMH.
4. Jlnarpammel Benna.
5. OTHOIIIEHHS, CBOMCTBA OTHOIIIECHHI.
6
7
8

[\

. O6pa3 u mpoobpa3 MHOKECTBA A.
. KoMmo3unust OTHOLIEHHUI.
. CBoiicTBa OMHAPHBIX OTHOIICHHH.
9. Anre0Gpa nOruKH, Jorudeckue (GyHKIMU (WM HepeKiIroyaresbHble (yHKIMM U CHOCOOBI MX
3aJIaHMs ).
10. [IpencraBnenue TOrudeckux GyHKIUH pa3IMIHbBIME (popMynamMu.
11. O6mue mpaBuia KOMOMHATOPUKH.
12. ®opmyna BKIIIOUEHUN U BBHIKJIIOYEHUH.
13. IIpaBuna cyMMbl U POU3BENCHHUSL.
14. Kpyru Diinepa.
15. Tumnbl pacCTaHOBOK.
16. Pa3zmenienus ¢ HOBTOpPEHUSIMU U 0€3 HUX.
17. OcHoBHBIEC TPU3HAKU PACCTAHOBKHU THIA «Pa3MEIIECHUS C TOBTOPECHUSIMI.
18. OcHOBHBIE OTIpeeNeHusl, TUTIBI TPagoB.
19. Onpenenenue rpada, BepmUHbI, pedpa (Iyrd, MEeTiau, 3B€Ha), OTHOIIEHUE HHIMIEHTHOCTH,
CTETIeHb BEPIINHBIL.
20. OcuoBHble TUIib rpados (oprpad, Heoprpad, yaurpad, MmynsTurpad, HoaHbIA rpad).

14.1.5. Bonpochbl Ha caMONOATOTOBKY
1. Onepanuu HaJ T MHOKECTBAMHU
2. YacTUYHO-YHOPSA04EHHOE MHOXKECTBO
3. ®yHKkuMU U 0TOOpaKEeHUs
4. KomObuHaTOpHbIE KOH(UTYpALIH
5. 3akoHbl (PYHKIIMOHUPOBAHMS aBTOMATOB
6. Cxembl aIrOpUTMOB

14.2. Tpeﬁonamm K OICHOYHBIM MaTepuajJgamMm AJid JUll ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTAMU
310pOBbH U UHBAJIU/I0B
I[J'ISI Jan; € OrpaHUYCHHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIMAOB MNPEAYCMOTPCHBI
AOMOJHUTEIBHBIC OLICHOYHBIC MAaTCpHaJIbl, ICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/ILIe 14.
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Ta6J11/1ua 14 — I[OHO.HHI/ITG.HBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0POBbSI M HHBAJIMIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIOMHUTEIBLHBIX OLICHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATENIFHBIC PAa0OTHI, BOIPOCHI K
3auery

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIpOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHuyYeHUSIMU 110
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MMCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIC OTBETHI

[IpeuMy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI M HMHBAIHMIOB IPEAYyCMAaTPUBACTCS
nocTtynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS ACCUCTEHTOM 33/IaHUs BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcs MpeayCcMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHUsl OTBETOB Ha 331aHUs, & UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpeaycMaTpuBaeT HpefocTaBieHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI M BOCIPUATHS HH(OPMAIIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIEeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIIOB.
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