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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

PazpaboTumk:
noreHT kad. OMUC E. A. lllenpmuna

3aBeayromuii ooecneunBaroniei kad.
OMUC H. I". bBoposckoit

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM | BBITyCKArOIIeH kademapoi:

Hexan ®BC JI. A. Koznosa

3aBeyroNInid BEITyCKAOIIEH Kad.

OMUC H. I'. bBoposckoit
OKCIIEepTHI:

[Tpodeccop kadeapor

SKOHOMHYECKOI MaTeMaTHKH,
WH(POPMATUKHU U CTATUCTHKHU
(BMHUC) . T bopoBckoi

[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 (b1.5.17) otHocutcs k 6moky 1 (6a3oBast 4acts).
[TpenmiecTBYIONMMHI  TUCIUIUIMHAMHA, (OPMHUPYIOIIMMUA  HadaJbHBIC 3HAHUS, SBIISIOTCS:
HNudopmaruka, Maremaruka.
[TocnenyromumMy TUCHUIIMHAMY SIBISIOTCS: BhIUuciuTenpHas MaTeMaTHKa, 3alliuTa BBITYCKHOU
KBIM(UKALIMOHHOW 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 CiocoOHOCTh K CaMOOPTaHU3AIMH 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 YU4ETOM OCHOBHBIX TpeOOBaHMUI NH(OPMAIIMOHHOMN 0€3011aCHOCTH. ;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00y4YarOIUACs TOJKEH:

— 3HATh OCHOBHBIE KPHUTEPUU YPOBHS 0Opa3oBaHUs Ui MPOBEACHUS CaMOOOpa30BaHUS TPHU
W3YyYCHHUH JTUCKPETHOW MaTeMaTHKH, PelIaTh CTaHIApTHBIC 3aa4l POPEeCCHOHATFHON NESTETLHOCTH Ha
OCHOBe MH(MOpMAIIMOHHOM U OubIHOrpapuueckod KylnbTypbl C TNPUMEHEHHEM HH(OPMAalMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH U C YU€TOM OCHOBHBIX TPeOOBaHMI WH(POPMAITMOHHONW O€301TaCHOCTH;

— yMeThb MpPUMEHSATb METO/Abl OLEHKHM M IUIAHUPOBAHMUS PECYPCOB JUISI CaMOCTOSITEIbHOIO
0o0pa3oBaHMsl MPU M3YYEHUU JAUCKPETHOM MaTeMaTHKH; MPUMEHSATh pas3/iesibl JIUCKPETHOM MaTeMaTHKH
Ui pemieHdss 3amad  npo(ecCHOHANbHON  NEATeNPHOCTH Ha OCHOBE  HMH(POPMAIMOHHOW U
O6ubnuorpaduveckoi KylnbTypbl;

— BJAJeTh CIIOCO0AaMH CaMOOPTaHW3AIlMM M CaMOOOpa3OBaHMS, HABBIKAMH PEHICHUS 3a1a4
pOo(ECCHOHANIBHOW NIEATETFHOCTH C WCIOJIh30BaHUEM Ppa3ZesiOB JUCKPETHOM MaTeMaTHKH Ha OCHOBE
MHGOPMALIMOHHOM 1 OnOIHOorpaduuecKoi KylnbTyphl;

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JUCIMIUIMHBI cOCTaBisieT 5.0 3aueTHBIX €IWHUIBI U TpE/ICTaBleHa 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 JIEKIIMOHHOTO MaTepuaa 32 32
CamocTosTeIbHOE U3yUYeHHE TeM (BOITPOCOB) 28 28
TEOPETUYECKON 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
3aueTHbic EquHUIBI 5.0 5.0

5. Conep:xaHue TUCUUILIAHBI

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 gé 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 MunuMU3aus 1 peanu3aus QyHKIIHNR 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

CornacoBaHa Ha noptane N2 25156




5.2. Conepskanue pa3ieioB JUCUMILIMHBI (110 JEKIMAM)
CopeprkaHue pa3aenoB TUCIUILIAH (TI0 JIEKIMAM) TIPUBEICHO B Taduie 5.2.

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

Ha3zBanus pasnenos

CopeprkaHue pa3/iesioB JUCHUILTUHBI 10 JEKIUSIM

3 cemectp

TpyoeMKoCTb,

9

dopmupyembie
KOMIETEHIIUU

1 MuoxecTBa 1 HX
crierupuKaum.
Onepanuu Haj
KOHEYHBIMHU
MHOKECTBaMHU

OrnpenesieHre MHOXKECTBA, JIEMEHTAa MHOXKECTBA,
MOJMHOKECTBA, CIIOCOOBI 3aJaHUSI MHOKECTBA.
Onepauuu 00beIUHEHUS, IEPECEUCHUs, PA3HOCTH,
nomnonHeHus. CBOMCTBa onepannii HaJi MHOKECTBAMHU.
Junarpammvsl Benna.lIpsiMmbie mpou3BeeHUs
MHOecTB. OnpezeneHue npsMoro Npou3BeICHNUS.
[Ipumepsl. Teopema 0 MOITHOCTH MHOKECTBA,
00pa30BaHHOIO JIEKAPTOBBIM MPOU3BEACHUEM N
MHOXECTB.

Hroro

OK-7,
OIIK-5

2 MHOKecTBa U
OTHOIEHHUA. AHAIN3
OWMHAPHBIX OTHOIIICHUH,
3aJJaHHbIX MaTpULEH

4 OyHKIIUU U
0TOOpaKeHUS

OtHoteHus, cBoMcTBa OTHOLIEHUI. OOpaTHOe
otHomenne. O6pa3 u mMpoodpa3 MHOKECTBA A.
OO6nacTh omnpeeneHus U 00IacTh 3HaYCHUS
o6unapnoro otHomieHus: R. Kommnosuius oTHOEHUH.
CrneunanbHble OMHAPHBIE OTHOIICHHUS, CBOMCTBA
OMHAPHBIX OTHOMIECHUH: pe(ICKCUBHOCTD,
aHTUPE(PIECKCUBHOCTD, CHMMETPUYHOCTb,
AHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTb,
AHTUTPAH3UTUBHOCTH. OTHOIIIEHUE SKBUBAJIEHTHOCTH.
OTHoONICHUE TOPSAIKA: TIOHATHE TIPEANOPSIKA Ha
MHOXXECTBE A, YaCTUYHOTO MOPSAJKA, JUHEHHOTO
nopsiika. [ToHsaTHsI HAaNOONBIIETO U HAUMEHBIIIETO
AJIEMEHTA YaCTUYHO YIOPS0YEHHOTO MHOXKECTBA.

Hroro

Onpenenenue GpyHkuun u otodpakenus. [lonstue
oOparHo# ¢pyHKIMH. ['paduku, KOMITO3ULTHS
rpauKoB, TOHITHE COOTBETCTBUSA. CBOMCTBA
COOTBETCTBHH.

HUroro

OK-7,
OIIK-5

OK-7,
OIIK-5

5 AnreGpa norukH,
JoTHYecKue QyHKIUU.
Onepanuu J10TUKH
BBICKa3bIBAHU I

Anrebpa JOTHKH, JOrHYecKue GPyHKIMU (MU
nepekoyareabHble QYHKIIUU U CITIOCOOBI UX
3aganus). Cyneprno3uuuu 1 GopMyIIbl.
[IpencraBnenue goruueckux GyHKIUN pa3TuIHbIMU
dopmynamu. DKBUBaJICHTHbIE (PaBHOCUIIBHBIE)
¢yukuuu. CyiiecTBeHHbIe U (PUKTUBHbBIE
nepemeHHsble. J[BoiicTBenHbIe pyHKIIMU. ByneBa
anreOpa GyHKIIUH U SKBHBAJICHTHBIC TPEOOPa30BaAHUS
B Heil. Onpenenenue OyneBoii anreOpsl GyHKIUH.
OCHOBHBIE CBOMCTBA (aKCHOMBI) OyJI€BBIX OTIEPAIIHii:

OK-7,
OIIK-5
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aCCOLMAaTUBHOCTb, KOMMYTAaTUBHOCTD,
JTUCTpUOYTUBHOCTD, MIpaBmiIa e MopraHa u T.1.
IIpaBuna noacTaHOBKM U 3aMeHbl. CriennanbHbIe
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. [IpuBeaeHue 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®. ITpuenenue k CKH®. ITonsitue KH®.
[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 (DYHKIUI B BUE
COKpAILLEHHON JU3bIOHKTUBHOM (KOHBIOHKTUBHON)
HOpMaNIbHOU (GopMbl. [loHATHE UMIUTMKAHTHI.
Tynukoseie JJTH®. [Tonsitue munnmanbHoit JTHD
(MJIH®). I'padpuaeckuii criocod nmocrpoenne MIIHO.
[TonHoTa cuctemsl noruueckux (yHkuuil. [lonstue
MOJTHOM CHUCTEMBI JIorHueckux ¢yHkiuii. 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
¢byHK1U 1 OyneBoil aareOpsl MHOXKECTB.
Pa3zpemmmeie u Hepazpemmmbie pooiaemMbl. 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 Oinnepa. Tunsl
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 MOJICYETE YHCIIa PACCTAHOBOK YKA3aHHOTI'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.
CoueraHusi ¢ MOBTOpEeHUsIMH 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 cBoicTBa coueTanuit. [IpousBonsiiue
¢yHKIIMU. TUTOBBIC 3a/1a9M M KX PEIICHHUS.

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,
cTernieHb BepuHbl. OCHOBHEIE THITBI TpadoB (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 TS
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. Paznenbl AMCUMILVIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3M ¢ 00eceYuBAKIIUMH (TIPeAbl Ty IIUMH)
U oOecnieynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMU
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 paznenoB gaHHON AMCHUITINHBL, 7151 KOTOPBIX HEOOXOAUMO U3ydEeHHE

Hanmenosanue obecrieunBaOIIMX U 00€CIEYMBAEMBIX AMUCIUILUIMH
JUCLHUTIINH
1 2 3 4 5 6 7 8 9 10 11 12 13
[IpenmecTByromue AMCUUILIINHBL
1 Undopmatuka + + + + + + + + + + + +
2 Maremaruka + + + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 BeruncnurennHas
Mar€Marmuka

+ + +

2 3amura BhITYCKHOMN
KBaJH(PHUKALMOHHOM
paboThI, BKITIOYAs
MOJTOTOBKY K
MPOLEAYpPE 3alIUTHI U
IPOLEAYPY 3AIIUTHI

3 MaremaTnueckue
METOBI B
uHpopmaruke (I'TIO-
3)

5.4. CooTBeTcTBHE KOMIIETeHINH, (pOpMHUPYeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, U BH/I0B 3aHATHI
CootBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MPH H3YyYEHUH AUCHMIUIMHBL, U BHUJIOB 3aHITHN
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IpeCTaBIeHO B Tabmuie 5.4.
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETCHIIMH, (GOPMHUPYEMBIX TPU W3YYCHUU JTUCHUTIIMHBI, W BUIOB
3aHATHI

Bungw! zapstuit

]

S

E .

2 5 'S

5 o ® 8 DopMbl KOHTPOJIS

= Q «

= = < =

S) Q. <

o = o

OK-7 + + + OT4eT Mo UHAUBUIYAIBHOMY
3aJiannio, DKx3aMeH, KoHCIIekT
camoIroaroTosku, Onpoc Ha
3aHATHAX, TecT
OIIK-5 + + + OT4er 10 HHAUBUAYAIBHOMY
3a7aHu10, JKk3aMeH, Onpoc Ha
3aHATHAX, TecT
6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aANNH 00yYEeHUs
He npenycmorpeno PVYIIL.
7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanmeHoBaHME MPaKTUUECKUX 3aHATUI (CEMUHAPOB) MpHUBEAEHO B Tadmmue 8.1.
Tabnuua 8.1 — HaumeHoBaHUE IPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 3 g
2 = g
g > 5
HasBanwus pa3zaeinos HanmMeHoBaHME MPAKTHYECKUX 3aHATHHA (CEMUHAPOB) s S5
o S E
X S
Y Q 2
= S}
3 cemecTp
1 MHOXecTBa 1 UX Onepanuu HaJ KOHEYHBIMH MHOXECTBaMHU 4 OK-7,
crienuukanum. Wroro OIIK-5
Onepanuu Haj
KOHEUHBIMU
MHOXKECTBaMHU
2 MHoxecTBa U Omnpenenenre CBOMCTB OMHAPHBIX OTHOIIECHUN 6 OK-7,
OTHOILICHHUS. AHAIIN3 } Hroro OIIK-5
OWMHAPHBIX OTHOIICHU,
3a/IaHHBIX MaTpUlleH
7 I'enepupoBanue Pemenne 3amau ¢ ucmonb30BaHHEM 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 IIpencranenwne rpada IlpencraBnenue rpada pa3mMIHBIMU CITIOCOOAMH 6 OK-7,
MaTpULIEH CMEXHOCTH, Wroro 6 OIIK-5
HWHIIAJIEHTHOCTHU 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 =
Bunwl camocrositensHOU S a )
Hasgaunus pasnenos 5 &5 @OopMBbI KOHTPOJIA
paboThI e S =
=4 g =
al e 2
= S
3 cemecTp
1 MuoxecTBa U X [ToaroToBka k 6 OK-7 Koncnekr
crerupuKaum. MPAKTHYECKUM 3aHATHM, CaMoIoAroToBku, OTYeT
Omneparuu Haj ceMHHapam 10 UHAUBUIYaTEHOMY
KOHETHBIMH MHOKECTBAMH | [Ty 05 6y ies, JIEKIIHOHHOTO 6 3amanuto, Tect
Mmarepuala
Htoro 12
2 MHoxecTBa U ITonroroBka k 6 OK-7, Ormpoc Ha 3aHATHSAX,
OTHOIIICHUS. AHAJIN3 [IPAKTUYECKUM 3aHATHUSIM, OIIK-5 Otuer no
OMHApHBIX OTHOIICHUH,  CEMHUHapaMm WHIUBUIYAIbBHOMY
3a/laHHBIX MaTpHIIeH TIpopaGoTKa TEKIHORHOTO 6 3ananuio, Tect, Dk3aMeH
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
marepuala
Hroro
5 Anrebpa JOTHKH, [TpopaboTka JTEKITMOHHOTO OK-7, Ompoc Ha 3ausaTUsX, Tecr,
JorHyecKue QyHKIUH. Marepuaia OIIK-5 OK3amMeH
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 WHIUBUAYAIbHOMY
CeMHUHapam 3ananuio, Tect, Dx3ameH
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 3aKoHEBI 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 — bamibHbIe OIIEHKH JJIs1 DIEMEHTOB 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
CaMOIIOATOTOBKHU
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 0aIOB B OIIEHKH 32 KOHTPOJIBHBIC TOUKH IIPEICTaBICH B Tadmuie 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% 10 89% oT MakcuManbHOU cyMMbI OaioB Ha naty 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 OaIoOB B TPAAULMOHHYIO U MEXIYHApOIHYIO OLICHKY IPEJCTaBlIeH B TaOiuIe

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-MeTOAUYECKOEe 1 MH(OPMALIMOHHOE o0ecnedeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa
1. Iesenes IO.Il. JluckperHas mareMmatuka [DJIEKTpPOHHBIH pecypc] : ydebd. mocobume —
Onekrpon. naH. — Cankr-IlerepOypr : Jlawp, 2016. — 592 c., mara oOpamenus: 07.05.2018
[Dnexrponnsiii pecypc]. - https://e.lanbook.com/book/71772

12.2. lonotHuTE/ILHAS IUTEPATypa
1. Jluckpernas maremaruka: YueOHoe nocooue / bapannuk B. I'., Mctureuesa E. B. - 2015. 137
c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/5743, nara oOpaieHwus:
07.05.2018.
2. Komso B.U. Kypc nuckpernoit maremaruku: y4ue6. mocodue. — CII6.: JIAHbD, 2011. — 208
c., nata ooparenus: 07.05.2018 [Dnexrponnsiii pecypc]. - http://e.lanbook.com/view/book/1798/

12.3. YueOHO-MeTOOUYECKHE MTOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us
1. uckperHas matremaruka: MeToauueckue yKa3aHus JIJIsl BBIIIOJIHEHUS TPAKTHYECKUX padot /
bapannux B. I., Ucturewea E. B. - 2015. 15 c. [Onekrponnsii pecypc| - Pexum goctyma:
https://edu.tusur.ru/publications/5063, nara oopamenus: 07.05.2018.
2. JluckperHast MmareMarrka: MeTonnuecKre yKa3aHus 110 CaMOCTOATEIbHOM pabote / bapanHuk
B. TI., HUcrureueBa E. B. - 2015. 14 c. [OnekrponHslii pecypc] - Pexum pgocrymna:
https://edu.tusur.ru/publications/5064, nara oopamenus: 07.05.2018.

12.3.2. Y4yeOHO-MeTOAHYECKHE TTOCOOUS JIsl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTSIMHU 3[10POBbS U
HHBAJIN/I0B

Y4eOHO-MeTOqMUeCKe MaTepratbl sl CAaMOCTOSTEIbHOW M ayIUTOPHON pabOThl 00YJarOIIXCs
W3 YHCIia JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI M MHBAJMI0B MPEIOCTaBISAIOTCA B hopmax,
aaalITUPOBAHHBIX K OIrPaAaHUYCHUAM X 300POBbA U BOCHPUATHA HHq)OpMaHHH.

JLast u1 ¢ HapyLIeHUsIMH 3PeHust:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

— B MeYaTHOU (hopMe YBETUUECHHBIM HIPUPTOM.

JIJis1 JINI ¢ HAPYIIEHUSIMU CJIyXa:

- B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

Jlis1 U1 ¢ HAPYIIeHUSIMU OTIOPHO-IBUTaTeJILHOIO annapara:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Mie4aTHoO (opme.

12.4. TIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMAIIMOHHBIE 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. O0mue TpedGoOBaHUsI K MATEPHAJBLHO-TEXHUYECKOMY U IPOIPAMMHOMY 00ecIie4eHH 0
AMCUHMILINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U IPOrPaAMMHOe o0ecredyeHue Il JeKUMOHHbIX 3aHATUHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYILEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAI[MU HCIONb3yeTcs yueOHasl ayTUTOPHS C KOJIUYECTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOM M CTaHAApTHON yueOHoM Mebenbro. Mmerores
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINIAIHBIE TOCOOWs, OOECIEUunBaIONIUE TEMATHYECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TUCIUTITAHEI.

13.1.2. MarepuaJibHO-TeXHHMYECKOE U IPOrPaMMHOe obecrevyeHue /sl MPAKTHYEeCKUX 3aHATHI
Jla6oparopus ['TIO / «JlabopaTopust MOATOTOBKH pa3padOTUYNKOB OM3HEC-TIPUITOKEHU)
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yueOHasi ayauTOpUs JUIs MPOBEINCHUS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUHN JTa0OpaTOPHOIO THUIA, MOMEIIEHUE JJII KYpCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KYpCOBBIX paboT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U WHAWBUAYAIbHBIX KOHCYIBTAIIHM,
MOMEIIEHUE JJIsi MPOBEACHUS TEKYIIEro KOHTPOJS W IMPOMEXKYTOYHOW aTTeCTallH, MOMEIEeHUe s
CaMOCTOSITENIbHOW PabOTHI

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

Onucanue uMeroIerocs 000py10BaHUs:

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

- [Ina3MeHHbIi TENEBU30D;

- Marauro-mapkepHast 10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammMHuoe obecnieueHue:
7-Zip
Google Chrome
Microsoft Windows 7 Pro
OpenOffice

13.1.3. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecredyeHue 1JIsl CAMOCTOSITeIbHOM padoThl
Jns camocTosTeNnbHON paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOpUU (KOMIIBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jlennna npocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTs, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTb, I. Tomck, Bepmmanna ynuma, 1. 74, 207 ay.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 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 3/10pPOBbS U WHBAJIHJaMU
OCYILIECTBIISIETCS C UCTIOIBb30BaHUEM CPEACTB 00yUeHHUs OOIIEro U CHEeIMaIbHOIO Ha3HAUCHHS.

[Tpu 3aHATHSAX € OOy4YaIOIIUMHUCS € HAPYLIEHMSAMM CJIyXa IpPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH anmaparypbl, MYJIbTUMEAUMHBIX CPEACTB M JPYIMX TEXHMUYECKHX CpENICTB
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIBHON CHUCTEMBI MpPENojaBaHus
Uil OOy4aloIIMXCS C WHBAJIMIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayluTopus, B
KOTOPOH 3aHMMAIOTCsl OOydarolluecs ¢ HapylleHHEeM cllyxa, 00opyloBaHa KOMIBIOTEPHOM TEXHUKOI,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIIBTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOKHOCTH MTPOCMOTpPA YAAJICHHBIX 00BEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WM CcJaiila Ha 9KpaHe) MpU IOMOIIY BUACOYBEINUUTENEH sl KOMPOPTHOTO MPOCMOTpa.

[lpu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
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WCTIONB3YIOTCSl allbTepHATHBHBIC YCTPOWCTBa BBOAAa HMH(OPMALMU U APYyrUe TEXHUYECKUE CPEICTBA
npueMa/repenadn yaeOHol umH(opMaIuu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI OOydYEHUsS st
JIIoAeH ¢ MHBAJIUAHOCTBIO.

14. OueHo4yHble MaTepUAJIbl U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3alUHM U3yYeHHs
AMCUMILTUHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKUE PEKOMEH AU
s oneHkH cTeneHu chPOPMUPOBAHHOCTH M YPOBHS OCBOEHUS 3aKPEIUICHHBIX 32 JUCIHUILIAHON
KOMIIETEHIIUH UCIIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBble 3aJaHUsA
1. [Tycth MHOXeECTBO A — MOJIMHOKECTBO yHHUBEpcaibHOro MHoxkectBa U. Uemy Oyner paBeH
pe3ymbTar omepanun oobeuHeHms A )7

Qinl > C

2. Ha muoxectBax A u B 3amano 6unapaoe ornomenue R(a, b)={(a,b)| b < a}. lns kaxux
nap uwmcen (8, 3) u (10, 6) 3T0 GUHAPHOE OTHOLICHHUE BBITOIHACTCS?

TOJIBKO TSI BTOPOU

HU TSI OJTHOU

JUIst 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. Pacctosinue mexay BepmrHamMu A u B B rpade ¢ 3a1aHHBIME UTHHAMH pedep paBHO

19
17
25
23

S. MHuoxecTBO A - MOAMHOXKECTBO YHUBEPCAIBLHOTO MHOXKECTBa /. UeMy paBeH pe3ynbrar

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

6. Kakumu cBoiicTBaMu ompeieNisieTCs OTHOIICHHE YKBUBAJICHTHOCTH OMHAPHOTO OTHOIICHUS
Ha MHOXECTBax"?

pedIIeKCUBHOCTD U TPAH3UTHUBHOCTH

CUMMETPHUYHOCTh W TPAH3UTHBHOCTH

pedIIeKCUBHOCTh, CAMMETPUYHOCTD, TPAH3UTHBHOCTH
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HCT BCPHOI'O OTBCTA

7. Kaxkast onepauust Has MHOKECTBAMU HA3bIBAETCSI OAHOMECTHOM?
JIOTIOJTHEHUE

00beIUHCHHUE

nepeceycHue

Pa3HOCTh

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

rpag, pedbpa KOTOPOro UMEIOT HalpaBlICHUE

rpad, KOTOPbIi UMEET METITIO

BCe rpadbl OpUEHTHPOBAHBI

9. Ha pucynke nokazano

S

AUB
ANB
A\B

HET BCPHOI'O OTBETA

10. MHOKeCTBO BCceX MOJAMHOKECTB - 3TO
CcaMO MHOKECTBO

yCTOE MHOXKECTBO

YHHBEPCATHLHOE 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 3am1a4y ¢ HOMOIIBIO METOIOB €CTECTBEHHOHAYYHBIX AUCHUIUIMH. [IycTh A —
MHO’KECTBO HadyaJpbHuK0a Hekoero 3A0, B — MHOecTBO ero corpynHukoB. Kakoe u3 cooTHOLIEHU
BEpPHO?

(ANEB)=0

(ACB)

A=B

(A#B)

13.  Jlanwer MuokectBa A ={1,2} nu B ={3,4}. Uemy paBHO npsiMoe (IeKapTOBO) IIPOU3BEICHUE
MHOecTB A u B?

AxB={(13),(14),(2.3),(24)}
AxB={(3),(14),(34)}
AxB={(2),(14),(34)

AxB ={(14)}

14.  TlpumeHss OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIAH U METOJBI
MaTeMaTH4YeCcKoro aHajIn3a, NaiTe onpenenenue. Pasnocts MHOXKecTB A 1 B — 970. ..
MHOXECTBO, COCTaBICHHOE U3 TE€X AIEMEHTOB, KOTOPhIE OJIHOBPEMEHHO IPHHAIIICKAT KOKIOMY
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13 MHOKECTB A U B

MHOXeCTBO, COCTOSIIIEE U3 BCEX TE€X DJIEMEHTOB, KOTOPHIE IPUHAIJIEKAT XOTS OBl OTHOMY W3
MHOkecTB A 1 B

MHOXeCTBO, COCTOSAIIEE U3 BCEX AIMEMEHTOB MHOXKECTBA B, KOTOphIe HE TpUHAAJIe)KAT MHOKECTBY
A TIpu yCIIOBUHU, YTO MHOXKECTBO A SBIISETCS MOAMHOXKECTBOM MHOXKecTBa B

MHOXECTBO, COCTOSIIIIEE M3 BCEX AIEMEHTOB MHOXKECTBA A, KOTOpbIC HE IPUHAIICKAT MHOKECTBY
B

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

(o2 BN 0o}

16. Cxkonpko pedep y 10-BepmmnHOTO AepeBa?

10
11

17.  CxonpKuMHU cIOCOOaMH MOKHO Pa3fIOKUTh 5 Pa3IMYHBIX IIAPOB M0 3 pa3IMYHbIM ypHaM?
35

35

15

1

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

CUMMETPUYHBIM

ACUMMETPUYHBIM

HET BEPHOr0 OTBETA

19. Kakoe u3 npemiokeHHbIX YTBEPKACHUH SBISETCS BbICKa3bIBAHUEM ?
JIBe cobaku

Mockga — cronuna Poccun

Kaxkoe ne60 romy6oe!

4 — mpocToe YnCIIo

20. MynbeTurpadoM Ha3bIBaeTC:

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

0001 OpUEHTUPOBAHHBIN Tpad

71100011 HEOPUEHTHUPOBAHHBIH rpad

rpad, coaepKaiiuii neTim

14.1.2. Dx3amMeHaALMOHHbIE BONPOCHI

1. OmnpeneneHue MHOXECTBA, 3JIEMEHTAa MHOXKECTBAa, IIOJMHOXECTBA, CIIOCOOBI 3aJaHUs
MHOXkecTBa. Onepanun 00beTUHEHUS, NIEPECeUeHus, pa3HOCTH, JomnoiaHeHuss. CBONCTBa onepanuil Haj
MHOXecTBamu. J[marpammel BenHa.

2. IIpsimble npousBeneHNs MHOXKeCTB. Onpenenenue npsMoro npoussencHus. [Ipumepsl. Teopema
0 MOIIIHOCTH MHO€ECTBa, 00pa30BaHHOT'O JIEKAPTOBBIM MPOU3BEACHUEM N MHOXKECTB.

3. OtHowenus, cBoiicTBa oTHoWeHUH. OOpaTHOe oTHOMIeHue. O6pa3 u mpoodpa3 MHOXKeCTBA A.
Ob6nactp ompenenaeHuss ¥ 00JacTh 3HaueHUss OuHapHoro ortHomeHuss R. Kommosunus oTHOmeHHH.
Onpenenenve ¢pyHKIMKN U oToOpaxkenus. [lonsitue oOparHoil pyHKUIMH.
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4. CneuunanbHble OMHApPHBIC OTHOUICHHUS, CBOMCTBa OMHAPHBIX OTHOILCHWI: PEeQICKCHBHOCTD,
aHTHPE(ICKCUBHOCTD, CHMMETPUYHOCTh, aHTUCUMMETPUYHOCTD, TPAH3UTUBHOCTh, aHTUTPAH3UTUBHOCTb.

5. OTHoUIEeHNE YKBUBAJIEHTHOCTU. OTHOLIEHHE MOPSIIKA: MOHATUE TPEANOPsIAKa HA MHOXKECTBE A,
YaCTUYHOTO MOPsAKa, JIMHEHHOro nopsaka. [loHsTus Hanbonplero 1 HAaMMEHBIIETo JIEMEHTa YaCTUYHO
YIOPSII0YEHHOTO MHOXKECTBA.

6. Anrebpa JIOTHKH, Joruyeckue (QyHKIUHM (WM TMEpPEKIIFoYaTeIbHbIe (DYHKIIMH U CIIOCOOBI MX
3aganus). Cyneprnosunuu u ¢popmynsl. [IpeacraBnenne noruueckux GyHKIUN pa3nuuHbIMU (popMynamu.
DKBUBaJEHTHBIE (paBHOCHIbHBIE) PpyHKIIMU. CyliecTBeHHbIE U (PUKTUBHBIC IEpeMeHHbIe. /[BoiicTBeHHbIE
byHKIMH.

7. bynesa anreOpa GyHKIMA W SKBHBAJICHTHBIC ITpeoOpa3oBaHus B Hed. OmpeneneHue OyleBOM
anreOpel  pyakiui. OCHOBHBIE CBOHCTBa (aKCHOMBI) OYJIEBBIX ONEpaluid: acCOLUATHBHOCTb,
KOMMYTaTUBHOCTb, IUCTPUOYTUBHOCTS, MpaBuia ae Moprana u 1.1. [IpaBuia noactaHOBKU U 3aMEHBI.

8. CneuuanbHble pPa3JIOKEHHUS TMepeKaouareabHblX (yHkuuid. CoBeplIeHHbIE HOpPMaJIbHBIC
dbopmbl. OmipenenieHusi COBEPIICHHON AM3BIOHKTUBHON HOopManbHOU (opmbl (CHAHD) u coBepiieHHON
KOHBIOHKTHBHOM HOpManbHOi (opmel (CKH®). CocraBnenne CJH® u CKH® mno Ttabmuiam
uctuaHoctu. IlpuBenenne k CHH®. Ilonstne aU3bIOHKTHBHOW HopManbHOH (opmbr  (JJHD).
[Toctpoenne JIH® c mnomomplo 3KBUBaJEHTHBIX IpeoOpa3oBaHuil. Ilepexos OT KOHBIOHKTUBHOM
HopmanbHOi (opmel (KH®) x JIH®. IlpaBuno «pacmermnenus» mins nepexoma ot JHD x CIHD.
[Ipusenenue xk CKH®.

9. INonstue KH®. ITocrpoenne KH® ¢ nmomoipio 3KBUBAJICHTHBIX MPEOOpa30BaHUi, ITEPEXO]] OT
JAH® x KHO®. [IpaBuno «pacumernenusi» aius nepexoaa or KHO k CKHO.

10. Munum#3zamus Joruueckux(nepexiitoyarenbibix) (QyHKkuuid. TeopemMa O BO3MOXHOCTU H
OJJHO3HAYHOCTH TMPEACTABICHUS JIOTMYECKMX (YHKUUNH B BUAE COKpPALICHHOW JIU3BIOHKTUBHOMN
(KOHBIOHKTUBHOI) HOopManbHOU (opmbl. [lonstue wummmkantel. TynukoBeie JH®. Ilonsrtue
muauManbHOl JTH® (MIH®). I'paduueckwnii ciocod nocrpoerre MIHD.

11. ITomHoTta cuctemsl joruueckux GyHkuuid. [ToHsTHE MOMTHON CUCTEMBI JTOTHUECKUX (YHKIIHM.
Teopema o hyHKIIMOHAIEHOW TIOJTHOTE.

12. Onpenenenne 6a3uca. [Ipumeps! QyHKIIMOHANBHO-TIOTHBIX 0a3ucoB. CBsA3b OyseBOi anredpsl
U Teopun MHOXKecTB. [loHsTue OyneBoil anreOpbl MHOXeCTB. Teopema 00 um3oMopdHOCTH OyneBOU
ayreOpbl JOTHUecKuX GyHKIMHA 1 OyneBoi anreOpbl MHOKECTB.

13. Pa3pemmmeble 1 Hepazpemumbie TpooeMbl. CxeMbl aropuTMOB. CXEMBbI ITOTOKOB JTAHHBIX.

14. OcHoBbl kKOoMOMHaTOpukH. OOmMe npaBuwia KoMOMHaTOpUkH. PopMmyna BKIIOUEHHH U
BbIKItoueHui. IlpaBuna cymmel u mpousBeneHus. Ilpumepsl pemenus 3agad. Kpyru Oitnepa. Tumbl
pPacCTaHOBOK.

15. Pa3memienuss ¢ mOBTOpeHMsIMM M 0e3 HuX. OCHOBHbIE NpPHU3HAKH pPACCTAHOBKM THIA
«pa3MelIeHNs] ¢ MOBTOPEHHUAMM». Teopema O KOJIMYECTBE TaKUX paccTaHOBOK. OCHOBHBIE NPHU3HAKU
«pa3MenieHus 0e3 MoBTOpeHui». Teopema o mojcyere yrcia pacCTaHOBOK YKa3aHHOT'O THIIA.

16. IlepectaHoBKM ¢ TOBTOpPeHUSIMH U 0e3 Hux. OCHOBHbIE NPU3HAKM NEPECTAaHOBOK 0€3
nopropeHuid. Teopema O TMOACYETE YHCIA PACCTAHOBOK YyKa3aHHOro Tuma. IlepecTtaHoBKu ¢
MIOBTOPEHUAMHU. TeopeMa o Mmojcuere KOJIM4ecTBa TaKuX epECTaHOBOK.

17. Coueranus ¢ MOBTOpPEHUAMU U 0e3 HMX. OCHOBHBIE NMPU3HAKK COUYETAHHUU O€3 MOBTOPEHM.
TeopeMa o mozpcyere KOJIMYECTBA TaKUX codeTaHui. OCHOBHbBIE NIPU3HAKU COYETAHUN C NMOBTOPEHUSMH.
Teopema o mojicueTe KOJTMYECTBA COYETAHUMN ¢ TOBTOPEHUAMH. OCHOBHBIE CBOMCTBA COUETAHUM.

18. Dnementsl Teopuu rpadoB. OCHOBHBIE ompeneneHusi, Tuibl rpagos. Onpenenenue rpada,
BEpILMHBI, pedpa (Iyru, Memiu, 3BeHa), OTHOIIEHHE WHIUACHTHOCTH, CTENeHb BepIIMHbI. OCHOBHBIE
tunsl TpadoB (oprpad, Heoprpad, ynurpad, myasrurpad, noaHslii rpad). MapupyTsl, LeNu, HUKIBL
Casi3HocThb. ['pad THIa «I1€peBo», OCTOB, pa3pes.

19. Ilnanapusie rpadsl. CrnocoObl 3amanusi rpadoB. Marpuna HHIWACHTHOCTH — JUIS
OPUEHTHUPOBAHHOTO M HEopueHTHpoBaHHOro rpada. Cnucok pebGep. Marpuma CMEKHOCTH IS
OPUEHTUPOBAHHOT'O U HEOPUEHTHUPOBAHHOTO Tpada.

20. Onpenenenue myTei ¥ KpaT4alux myren B rpadax.

14.1.3. Tembl HHAUBUAYAJIBHBIX 3a1aHUI
1. Oneparuu Hai KOHEYHBIMU MHOXKECTBAMHU
2. OmpenieneHye CBOMCTB OMHAPHBIX OTHOLICHUM
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3. Pemenue 3a7a4 ¢ UCMOIB30BaHUEM KOMOWHATOPHBIX 0OBEKTOB
4. 3amaun 0 HAXOXKACHUU KpaTyarulluX MmyTen

5. Ilpencrasnenue rpaga pa3auuaHbIMU CIIOCO0AMHU

6. Pabota ¢ ¢pyHKIMsIMU anreOphl TOTUKH

14.1.4. Tembl 0OIPOCOB HA 3aHATHAX

1. OmpeneneHue MHOXECTBA, 3JIEMEHTa MHOXECTBA, IIOJIMHOXKECTBA, CIOCOOBI 3a/JaHUS
MHOYKECTBa.
. Onepanuu 00beIUHEHUS, TIEPECEUYCHUS, PA3HOCTH, AOMOTHEHUS.
3. CBolicTBa onepanuii HaJl MHOKECTBAMHU.
4. Tnarpammsl Benna.
5. OTHOLIEHHUS, CBOMCTBA OTHOIIICHHI.
6. O6pa3 1 mpoobOpa3 MHOKECTBA A.
7
8

N

. Kommosunust oTHOIIEHNI.
. CBolicTBa OMHAPHBIX OTHOLLEHUI.
9. Anrebpa 5OTHKH, Jornyeckue (QyHKUHMH (WM MEpPeKIIoYaTeNIbHble (PYHKIIMU U CIIOCOOBI MX
3a7aHus ).
10. IIpeacraBneHue TOruYecKux GYHKIUNA pa3IuuHbIMU (popMyTamu.
11. O61mue npaBuiia KOMOMHATOPUKH.
12. ®opMmyna BKIIFOUEHUN U BBIKJIFOUEHUH.
13. IIpaBuia cyMMBbI ¥ IPOU3BEICHHUS.
14. Kpyru Diinepa.
15. Tumnel paccTaHOBOK.
16. Pa3mernieHus ¢ HOBTOPEHUSIMU U 0€3 HUX.
17. OcHOBHBIEC TPU3HAKH PACCTAHOBKH THIIA «PA3MEIIECHUS C TOBTOPEHHSIMU.
18. OcHOBHBIE ONpeeNIeHUs, TUIIBI TpadoB.
19. Onpenenenne rpada, BepmInHbI, pedpa (Iyru, MeTiv, 3BeHa), OTHOIICHHE WHIMICHTHOCTH,
CTETEeHb BEPIIMHBI.
20. OcHoBHble TUIHI TpadoB (oprpad, Heoprpad, yaurpad, mynsrurpad, moIHbIH rpad).

14.1.5. Bonnpocsl Ha caMONIOATOTOBKY
Onepaunu HaJ MHO)KECTBaMU
YHacTU4YHO-yOPsI0YEHHOE MHOKECTBO
DYHKIUU U 0TOOpaKEHUS
KomM6uHnaropHble kKoHGUTrypauuu
3aKkoHbI (PYHKIIMOHHUPOBAHUS aBTOMATOB
CxeMmbl alropuTMOB

14.2. TpeGoBaHuA K OLICHOYHBIM MATEPHAJIAM JJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jig v ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMM 3[0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOIOJHHUTEIBHBIC OLICHOYHBIC MAaTCpHalibl, IECPCUCHb KOTOPBIX YKa3aH B Ta6J'II/IIl€ 14.

CornacoBaHa Ha noptane Ne 25156 18



Ta6J11/1ua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA I JIML C OTPAaHUYCHHBIMH BO3MOXHOCTIMU

3I0POBbSI M HHBAJIMIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIOMHUTEIBLHBIX OLICHOYHBIX
MarepuanoB

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

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHUHAM

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

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

[Ipenmy1iieCTBEHHO MUChMEHHAA
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 ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas 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 3a/IaHHsI C UCTIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcs MpeayCcMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 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
30pOBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpeaycMaTpUBaeT MpelocTaBleHue MHpOpManuu B (Gopmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI M BOCIPUATHS HH(OPMAIIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B reyaTHou (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 OIICHUBAaHUS PE3YIBTaTOB 00yUSHHS MOXKET IPOBOAUTHCS B HECKOJIBKO ATAIIOB.
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