MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
JluckpeTHass MaTeMaTHKAa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku / criennaibHOcTh: 09.03.04 IIporpamMmmuasi HHKeHepusi

HanpasnenHocts (mpodwmip) / cnenmanuzanus: WHaycTpuadabHasi pa3padoTka NPOrpamMMHBIX
NPOIYKTOB

®opma o0ydeHus: OUHaA

®akynpreT: PCY, PaKyJbTeT CHCTEM YIIPABJICHHUS

Kagenpa: AOU, Kadeapa apromarnzanum o6padoTku HH(pOpMALUU

Kype: 1

Cemectp: 1

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
1 Jleknuu 26 26 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 62 62 4acoB
4 CamocrosTenpHas paboTa 82 82 4acoB
5 Bcero (6e3 sx3amena) 144 144 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 180 180 JacoB
5.0 5.0 3.E.

Ox3ameH: 1 cemecTp

Tomck 2018
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npotokot Ne 318 or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienrasibHOCTH) 09.03.04 [Iporpammuas urkenepusi, yreepxkaentnoro 12.03.2015 rona, paccmor-

peHa u onoOpeHa Ha 3acenanuu kagenpsl AOM « _ » 20 rona, mpoTokon No
PazpaboTunk:
crapiuii npenoaasatens kadp. AOU JI. 1. CununHOBa

3aBenyromuii odecrieunBaroien kag.
AOU 1O. 11. ExnakoB

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan ®CY I1. B. Cenuenko
3aBenyromnuii BeITycKaroten kag.

AOHN 1O. I1. ExmakoB
OKCIEPTHI:

JouieHT xadeapsl aBTOMaTH3AIUU 00-
pabotku nHpopmammu (AON) H. 0. Canmuna

JoueHT xadeapsl aBTOMaTH3aIUU 00-
pabotku uHpopmanmu (AON) A. A. CunopoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OcBoeHHE TEOPETUUECKUX OCHOB U IMOJTYyYEHHE MPAKTUICCKUX HABBIKOB B PEIICHUH 3a1ad 1Mo Oa-
30BBIM pa3jieaM JTUCKPETHOW MaTeMaTUKU: TeOpUs MHOXKECTB, OMHApHBIE OTHOLICHHS, KOMOMHATOPHKA U
Teopusi rpad)0B, OCHOBBI MATEMATUYECKOMN JIOTHUKHU

1.2. 3amaum AMCHUIIIMHBI
— ¢opMupoBaHHE y CTyJCHTa 3HAHUM OCHOBHBIX TMOHSATHH, aKCHOMAaTUKH JTUCKPETHONH MaTema-
TUKH, TIOHSATHI MHOXKECTBA, OMHAPHOTO OTHOIICHHS, O THIIAaX 0TOOpa B KOMOMHATOPUKE; BHIIaX U TpadoB
Y WX TpeAcTaBiieHus X B OBM.
—  TIONyYeHUE CTYJACHTAMHU HABBIKOB MPUMEHEHUS W3YYCHHBIX METOJIOB IS PEIICHHS TPaKTHUE-
CKHX 33J1a4, MOJIb30BaHUS PACUCTHBIMU (DOpMyslaMH, TEOpEeMaMH, TaOJMIIAaMU TIPH PEIICHUH 3a7ad JHC-
KPETHOW MaTeMaTHKH

2. Mecto mucuuniauHbl B ctpykrype OIIOII
Huctunnuna «Iuckpernas matemarukay (b1.B.0J1.2) otHocuTcs k 610Ky 1 (BapuaTUBHAs 4acTh).
[Tocnenyromumu JUCIUIUIMHAMHE SBISIFOTCS: MHpOpMaTka U nporpammupoBanue, Opranuszanus
0a3 JaHHBIX.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-12 cnocoOHOCTHIO K (hopMalIu3aliui B CBOCH MPEAMETHON 00JIaCTH C y4eTOM OrpaHHuye-
HUH UCIIOJIb3YEMBIX METOI0B UCCIIEOBAHNUS;

B pesynpTare u3ydeHus: IUCHUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh crocoObl 33JjaHHsI MHO)KECTB, OCHOBHbIE OIIE€paIliy HaJl HUMU, OTHOLIEHUS MEX]Ty 3JIe-
MEHTaMHU MHO>KECTB, UX CBOMCTBA M BUJIbl OTHOLIEHHI; OCHOBHbIE IOHATHS KOMOWHATOPUKHU, METOABI pe-
IIEHUs] KOMOMHATOPHBIX 33J1a4; OCHOBHbIE KOMOMHATOPHBIE KOH(PUTYpallii, METO]T BKIIFOUEHUS-UCKITIOUe-
HUS; OCHOBHBIE MOHATHUS TeopHuH rpadoB, cBsA3HbIE rpadbl, H30MOpdU3M rpados;

—  YMeTb [IPUMEHSATH MOJIOKEHHUS U METO/IbI TUCKPETHON MaTeMaTukKu s (hopMau3aliy MpaK-
TUYECKUX 3aJ]ad B TEPMHUHBI JUCIUILIMHBL, peliaTh 3a/1a41, UCIIOJIb3Ys] HHCTPYMEHTHI U METObI TUCKPET-
HOM MaTeMaTUKu

—  BJIaJieThb HaBbIKaMU PELICHUS 33/1a4 TUCKPETHON MaTeMaTHKU

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTAaBIIACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

1 cemectp
AynuTopHbI€ 3aHATUSA (BCETO) 62 62
Jlexknuu 26 26
[IpakTuyeckue 3aHATUS 36 36
CamocTosiTenbHas paboTa (Bcero) 82 82
IIpopaboTKa JTEeKIIMOHHOTO MaTepuana 40 40
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 42 42
Bcero (0e3 ax3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuIbI 5.0 5.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

oy o M =) % =
: - S5 ==
7 z g | 82 X
HazBanus pa3aenoB TUCHUIUIMHBI i ® e, o 2 2 &
= = = 30 =
s & | 8s i
a © | A § =
I cemectp
1 OCHOBBI TEOPUU MHOXECTB 6 6 16 28 IK-12
2 buHapHbIE OTHOLIECHUS 6 8 16 30 [IK-12
3 DaeMeHTHI pesIIMOHHOM anredpsl 2 2 16 20 IIK-12
4 KomOuHaTopuka 4 10 16 30 |TIK-12
5 OcHoBHI TeOpuH TpadoB 8 10 18 36 [K-12
Hroro 3a cemectp 26 36 82 144
Uroro 26 36 82 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aesnoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCHUILIKH (110 JIEKIHUIM)
3 =
3 = =
& 2 5
Ha3zBanus paznenos Copeprkanue pa3aesioB TUCHUATITAHBI (110 JICKITUSIM) zF &5
o S B
X g =
a o g
= S
1 cemectp
1 OcHOBBI TEOpUU [TonsiTre MHOXKecTBa. CrIOCOOBI 3a/1aHUST MHOYKECTB. 6 [IK-12
MHOKECTB OcHoBHbIe onpeenenns. Onepannn HaJl MHOKECTBa-
Mmu. Jlnarpammel Ditniepa-Benna. Cucremsl MHO-
YKECTB. 3aKOHBI aITreOphl MHOXKECTB.
Hroro
2 bunapnbie oTHOIIEHU | [lekapToBO MpousBeAeHnEe MHOKECTB. OnipeieneHue [IK-12
O6unapnoro otHomeHus. CriocoObl 3a1aHusi OUHAPHO-
ro otHomieHus1. CBolicTBa OTHOWIEHUN. OTHOIIEHNE
SKBUBAJIEHTHOCTU. OTHOLIEHUE MOPSIJIKA.
Hroro 6
3 DnemMeHTbI OTtHoleHus pesMoHHON anre6psl. CnenuaibHble 2 [IK-12
PENALMOHHON anredpsl | ONepalyy HaJ PEISIIIUOHHBIMUA OTHOIIEHUAMHU. CBSI3b
¢ 0a3amMM JaHHBIX
Hroro
4 KomOuHaTopuka 3amaun koMOuHATOpUKU. OCHOBHBIE TIOHATHS U TIpa- 4 [IK-12
BrJIa KoMOMHaTOpuKu. Tunsl BeIOOpok. CoueTanusl.
Paszmemenus. [lepecranoBku. bunom HerotoHa.
CBoiicTBa OMHOMHUAIBHBIX KO(PPHUIINEHTOB
Hroro 4
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5 OcnoBbl Teopuu rpados |[lonsarue rpada. Bumasl rpadoB. OpreHTHpOBaHHbBIE U 8 [IK-12
HeopHeHTUpoBaHHbIe rpadbl. CriocoObl 3a1aHus rpa-
(a. Matpunpl rpada. ['padsl u OMHApHBIE OTHOIIIE-
Hus. Uzomopdusm rpados. [Tnanaprocts. CBA3HOCTD.
MapipyTsl Ha rpadax. DUIepOBbI IUKIBI U TETH.

HUroro 8

Hroro 3a cemectp 26

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

HanmeHnoBanune JUCHHUITIINH

1 MadopmaTrka u mporpaMMHUpPOBaHHE + +

2 Opraamzanust 0a3 JaHHBIX + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX IPH M3YYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJOB 3aHSI -

TUH

§ Bunnl zanstui

=t . )

5 = S

5 o & g DopMbI KOHTPOJIS
= O ¥ .

= = < =

g Q. S
2 = ©

TIK-12 + + + Ox3amen, Tect, OTUeT Mo npak-
TUYECKOMY 3aHSITHIO
6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.
7. JJaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPAKTUYCCKUX 3aHATHIA (CEMHUHAPOB)

Hazpanus pa3acioB HaumeHnoBanue MPAKTHUYCCKUX 3aHATUMN (CeMI/IHapOB)

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUHN

1 cemectp

(o))

1 OcHOBBI TeOpUn MHoxecTBa U Ollepalny HaJ HUMU [K-12

MHOXKCCTB

Htoro
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2 buHapHbie OTHOIIEHUS | bUHApHBIE OTHOIIEHUS U UX CBOMCTBA 4 [IK-12
bunapnbie OTHOIIEHUS! SKBUBAJICHTHOCTH U MOPSIKA 4
Hroro 8

3 DnemMeHTbI OTHOLIEHUS PESILIMOHHON anreopbl 2 [IK-12

PENALMOHHON anreOpsl Hroro 5

4 KomOuHaTopuka Pemenne koMOMHATOPHBIX 3a7a4 6 [IK-12
Pemenne cocTaBHBIX KOMOMHATOPHBIX 33124 4
Hroro 10

5 OcHoBbI Teopuu TpadoB | MarpudHbie peacTaBiIeHHs TpadoB 6 [IK-12
I'padbl 1 OMHAPHBIE OTHOLICHUS 4
Hroro 10

Hroro 3a cemectp 36

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Busl caMoCTOATENTBHOM paboThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTECHIHH

3 z 5
Q = g
o ] O =
Bunsl caMocTosTeIbHON & > O
HasBanus paznenos 57 = DopMBI KOHTPOJISA
paboThI g s 2
= o, =
2 o' 2
= S
1 cemectp
1 OcHOBBI TeOpUHn IToaroroBka K npaxkTu4e- g |IIK-12 OT4er 1o MpaKTUYECKOMY
MHOKECTB CKHM 3aHATHUSM, CEMUHA- 3aHATHIO, TecT, DK3aMeH
pam
[TpopaboTka JIEKITMOHHOTO 8
MaTepuana
Hroro 16
2 bunapnsle otHomeHus | IloaroroBka k mpakTuye- 8 |IIK-12 OT4eT Mo NPaKTUYECKOMY
CKHM 3aHATHUSM, CEMUHA- 3aHATHIO, TecT, DK3aMeH
pam
[IpopaboTka JIeKIIMOHHOTO 8
Marepuana
Hroro 16
3 DnemeHTsI IToaroroBka K npaxkTuye- 8 |IIK-12 OTuer 1o NPaKTUYECKOMY
PETATMOHHON anreOphl CKHM 3aHSITHSIM, CEMHHA- 3aHATHIO, TecT, Dk3amMeH
pam
[IpopaboTka JTeKIIHOHHOTO 8
MaTepuana
Hroro 16
4 KombuHaTopuka IToaroroBka K nmpaxkTu4e- g |IIK-12 OT4er 1o MpaKTUYECKOMY
CKHM 3aHATUSM, CEMUHA- 3aHATHIO, TecT, DK3aMeH
pam
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[TpopaboTka JIEKITMOHHOTO 8
Marepuaia
Hroro 16
5 OcHoBsl Teopuu rpados |[loaroroBka k npakTuye- 10 |IIK-12 OT4eT Mo NPaKTUYECKOMY
CKHM 3aHSATUSAM, CEMHHa- 3aHATHIO, TecT, DK3aMeH
pam
[IpopaboTKa JIEKIIUOHHOTO 8
Marepuaia
Uroro 18
Hroro 3a cemectp 82
IToxroroBka m cimada dK3a- 36 OK3aMeH
MEHa
Hroro 118

10. KypcoBoii nmpoekT / KypcoBasi padoTa
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKH yCII€BaA€EMOCTHN oﬁyqammnxm

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH JUTsI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBII
. MaxkcuMmanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | ©0am 3a nepuoa
JEATEIIbBHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
Tect 25 20 25 70
Hroro makcumyM 3a nepu- 25 20 25 70
on
DK3aMeH 30
Hapacraromum ntorom 25 45 70 100

11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBIC TOYKH
[Tepecuet 0amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU

bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIuLe

11.3.
Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY
Hrorosas cymma 6aisos,
Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. HosukoB, ®enop AnekceeBud. JIuckpeTHass MaTeMaTHKa JJIsi IPOrPAMMHCTOB : Y4eOHOe 10~
cobue mist By30B. - CII06. : [Tutep , 2007. - 363[5] c. (Hanuuue B 6ubmrotexke TYCVYP - 80 3k3.)
2. Muxkonu C.B. JluckpeTHas maremarvka s 0akayiaBpa [DJIEKTPOHHBIA pecypc]: MHOKECTBA,
oTHoweHus, ¢yHKuuHU, rpadel yued. mocodbme. — CII6. JIAHD, 2012. — 192 c. - Pexxum pocryna:
http://e.lanbook.com/view/book/4316 (mata oopamenus: 23.07.2018).

12.2. lono/tHUTEILHAS JTATEPATYpPa
1. Tlepmskoa H.B. Cnenrnassl MmaTematuku: yue6. mocooue. — Y. 2. Teopus rpadon. — Tomck:
TMIIO, 2000. — 125 ¢ (manuuue B 6udbmotexke TYCYP - 106 3k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYECKHE TOCOOHS
1. JuckpeTtHast MmaTreMaTHKa [DIEeKTpOHHBIN pecypc]: MeToauueckue yka3aHus K MPaKTHYECKUM
3aHATUSAM U OpTraHu3alK camocTosTenbHON padotel / JI. M. CununHoBa - 2018. 36 c. - Pexum nocryna:
https://edu.tusur.ru/publications/8099 (nara obpamenus: 23.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIMI0B

Y4eOHO-MeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YKCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
a/IaTITHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 3/I0POBbS M BOCIIPHUATHUS HH()OPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEINYECHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpo¢eccnonasibHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

1. Tlpu w3y4eHHWH TUCHMIUIMHBI PEKOMEHAyeTcs oOpamiathCsi K 0a3aM JaHHBIX, HH(OpMAaIm-
OHHO-CIIPABOYHBIM U  IIOMCKOBBIM cHcTeMaM, K KotoppiM Yy TYCYPa oTkpeiT nocrtym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYecKoe ofecrnedeHue JUCHUILUIMHBI U TPedyeMoe NporpaMMHoe
o0ecneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U MPOTPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
I[JISI MMPOBCACHUA 3aHSATUN JICKIIMOHHOTI'O THUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCyHBTaHHfI, TC-
KYILIETO KOHTPOJIS U MPOMEXYTOYHON aTTECTAIlMU UCIIONB3YeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM TIO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U POrPaMMHOe odecriedeHne I NPAKTHYEeCKUX 3aHATHI

Jlaboparopus «buznec-uHpopmaTuka»

yueOHas ayTUTOPHsI i1l IPOBEACHHSI 3aHATHI MPAKTUYSCKOTO TUTIA, YICOHAsT ayUuTOPHS IS TIPO -
BEJICHUS 3aHSATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHUE AJIsi KypPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX paboT), MOMEIIEHUE JJI CAMOCTOSTEIFHOM PaOOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 407 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [lepconanpubiit kommnbiotep Intel Core 15-2320 3.0 [T, O3V — 4 I'6, xectkuit quck — 500 I'6
(12 wr.);

- [Ipoextop Optoma Ex632.DLP;

- Dkpan g npoekropa Lumian Mas+Er;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- PaGouee mecto nmpenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

— Microsoft Windows 10

Jlaboparopus «IIporpaMmHas HHKEHEPHUS

yueOHas ayTUTOPHsI ISl IPOBEACHHSI 3aHATHI MPAKTUYSCKOrO TUTIA, YICOHAsT ayIUTOPHS IS IIPO -
BEJICHUS 3aHSATUHN J1a00paTOPHOTrO TUIIA, TOMEIIEHUE AJIi KypCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX paboT), MOMEIIEHUE I CAMOCTOSTEILHOM PaOOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 409 ayn.

Ornucanue UMeroIerocs 000py10BaHUs:

- Ilepconanpubiit komnbiotep Intel Core 13-6300 3.2 [T, O3V — 8 I'6, xectkuit quck — 500 I'6
(10 wrT.);

- [Ipoextop Optoma Ex632.DLP;

- Dkpan i npoekropa Lumian Mas+Er;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cneunanuzupoBanHol yueOHoOI mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMmMHOe obecrieueHue:

— Microsoft Windows 10

Jlabopatopus «MubopmaTrka u mporpaMMUPOBAHUEY

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHass ayauTOpus IS PO -
BEJICHHSI 3aHATHH J1a00paTOPHOTO THIIA, TOMEIIECHHUE JJIT KypCOBOTO MTPOSKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX padoT), MOMEIIEHUE JIJISI CAMOCTOSTETILHOU PabOThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 428 ayn.

Ornucanue UMEIIErocs 000PyIOBaHNUS:

- [lepconanshsrit kommbioTep Intel Core 2 Duo E6550 2.3 T, O3V — 2 I'6, »xectkuit auck — 250
I'6 (14 mT.);

- Menosas nocka;

- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecto mpemnoaBarers.

[TporpamMHOe obecrieueHue:

— Microsoft Windows 7 Pro

Jlabopatopust «Onepanronnsie cucteMbsl 1 CYBJIy»
yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHass ayauTOpus IS PO -
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE AJI1 KypCOBOI'O MPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
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COBBIX Pa0OT), HOMEIIEHHUE I CAMOCTOSATEIILHONW PadOTHI

634034, Tomckas obnacts, . Tomck, Bepmmauna ynuna, n. 74, 430 ayn.

Ornucanmne UMEIIErocs 000PyIOBaHHUS:

- [lepconanwhbrit kommbioTep Intel Core 2 Duo E6550 2.3 IT'T, O3V — 2 I'6, »xecTtkuit auck — 250
I'6 (12 mT.);

- MarauTHo-MapkepHas 10CKa;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpernomaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Windows 7 Pro

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNnbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast Mmebeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuaibHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI 1151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIN/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILIEro M ClelnaaIbHOTr0 Ha3HAYEHHSI.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (PopMax, MOOMIIBHOM CHCTEMBI MTpeToiaBaHus il 00YJaroLIHXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CHCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyaroliecsi ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUIEO-
TEXHUKOM, SJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BaHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MTPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C O0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO annapara HCIoJb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTro/iel ¢ HBa-
JUAHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHU3alNu U3YYeHUsl
JUCHUILIMHDBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U METOANYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(HOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCITUTIIMHOM
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KOMHCTGHL[I/Iﬁ HCIOJIB3YIOTCA OLICHOYHBIC MaTCpUaJibl B COCTABE!

14.1.1. TecToBBI€ 3a0aHUA
. Kakast u3 coBokymHOCTEH HE 3a71a€T MHOKECTBO?
5
. {CBeKJIa, MOPKOBb, KaITyCTa, BUJIKA, TOMUJIOP, YEIOBEK } ;
.{a,d,0,a,e, 1, K 0};
. IenuTcst Ha 3 }.

AW ==

. Anga kakux MHO)kecTB A u B BepHO yTBepxkaeHue: A He BKItodaercs B B?
55

, nemutcs Ha 10} ;

NSRSl

-
. A= {a, e, y, u}, ImacHble pycckoro aiadaButa
3. B 3ajaue paccMaTpuBarOTCs MHOXECTBa: , M . Kakoe n3 MHOXECTB SIBIISIETCS YHHUBEPCAIbHBIM
MHOkecTBOM U 371IeMEHTOB, pacCMaTpUBAEMbIX B JJaHHOM 3ajaue?
1. {0,3,4,5,2,6,7};
2.{0,5,2,7,6,4,8};
3.{0,5,2,7,4};
4.{1,2,3,4,5}
4. Kakoe cJ0BO HY>KHO BCTaBUTh B OIpenieNieHue: «JlonoiHeHrneM MHOXKECTBa A 10 yHUBEpCaJb-
HOT'O Ha3bIBAETCH ... YHUBEPCAIILHOTO MHOXKECTBA U MHOXKECTBA A»?
1. nepeceuenue;
. 00beIUHEHHE;
. Pa3HOCTB;
. COe/IMHEHUE
. Kak Ha3zpiBaeTcst oTHomeHue R Ha MHOXecTBe X, /17151 KOTOPOTO BBINOJIHAETCS yCIOBUE ?
. pe(ICKCUBHBIM;
. AHTUPE(IICKCUBHBIM;
. CHMMETPHYHBIM;
. HSCCUMMETPUYHBIM.
. IlycTh Ha MHOXKECTBE 3a/1aHO OoTHOIIEeHUE S={(X,y)| (x+ y) aenutcs Ha 2}. Kakoe n3 MHOXeCTB
SBJISIETCS KJIACCOM SKBUBAJIEHTHOCTH, MTOPOXKAECHHBIM 3JIEMEHTOM 37
1. {1, 2, 3};
2.{1,3,5};
.{3,4,5, 6};
. {3, 5, 6}.
. 3anano OuHapHoe oTHoueHue . Kakoe U3 MHOXECTB SIBJIIETCS €ro 00JIaCThIO ONpeeICHUs?
. {3,4, 6};
.{1,2,3,4,6};
AL 2,33,
AL 2,4}
8. Ha maoxectBe X = {5, 7, 9, 2, 1} 3amano otHomenue . Kakum cBoiicTBOM 0071a/1a€T JaHHOE OT-
HollIeHUEe?
1. CHMMETPUYHOCTb;
2. HECUMMETPUYHOCTB;
3. TPaH3UTUBHOCTb;
4. pe(piekCUBHOCTb.
9. Kakoe moJMHOKECTBO B PEJSALMOHHON anredpe MmojydyaeTcs Mocie BHIIOJHEHUS ONepaliuy ce-
Jexun otHomeHus R mo yenosuto F?
1. BEpTUKaAJIbHOE MTOJJMHOXKECTBO;
2. TOPU30HTAJIBLHOE [TOJIMHOKECTBO;
3. 00beIMHEHHOE MHOKECTBO;
4. quaroHaJILHOE IIOIMHOKECTBO.
10. Kakue oTHOLIEHUS B PESILIMOHHON anredpe Ha3bIBAIOTCS COBMECTUMBIMU?

NP WD =B W

N W

AW —Q
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1. OHM UMEIOT OJJTHAKOBYIO CTEIICHB;

2. COOTBETCTBYIOIIUE MOl UMEIOT OJIMHAKOBYIO MPUPOAY;

3. OHHM UMEIOT OJJMHAKOBYIO CTENEHb M COOTBETCTBYIOIINE TIOJISI HIMEIOT OIMHAKOBYIO TIPUPOY;

4. K HUM NIPUMEHHUMBI OTlepaIli TEOPUU MHOMKECTB.

11. OtHomenuss R wumeer crenenr 4, otHomenue S — 3. Kakyioo cremenp OymeT WMeETh
OTHOLIEHUE ?

1.4;

2.3;

3.7;

4.12.

12. Kaxoit Buj OyneT IMeTh KOHKaTeHAIUs 3allUCE «KBAIpaT» M «KBapTaID)?

1. «kBapar»;

2. «KBaApaTII»;

3. «KBaJpaTKBapTaI»;

4. «xBagpaTpTaI»

13. Umeetcs 6 manok u 4 mapda. CKOIBKUMHU CIIOCOOaMU MOXHO BBIOpaTh ceO€ KOMILUIESKT U3
Ianky 1 mapga?

1.6;

2. 4;

3. 10;

4.24.

14. Umeetcs 6 mokomanHbix KoHeT u 15 kapamenek. CKOIBKUMH CIIOCOOaMH MOXKHO BBIOPATh
KoH(peTy?

1.6;

2. 15;

3.21;

4. 80.

15. Ot 4ero 3aBUCUT B KOMOMHATOPHKE OTBET HA BOIIPOC O YIOPSIOUEHHOCTH BBIOOpa?

1. oT KOIMYECTBA JAHHBIX;

2. OT KOHTEKCTA 3aa4H;

3. ot nmpaBuia oToOpa;

4. OT ucnoJyib3yeMoi (hopMyIIbI

16. Kakoe c110BO HYHO BCTaBUTh B yTBepxkaeHue: «OpueHTHUpPOBaHHBIN rpad, UMEIOMuUil neTin
MPU KKIOW BEPIIMHE, TPEACTABIISET ... OTHOLICHHUE)?

1. OuekTHBHOE:

2. pedrekcuBHOE;

3. anTUpedIeKCUBHOE.

4. CUMMETPHUYHOE.

17. Uem omnpenensieTcss pa3MEpPHOCTh MAaTPUIIbI CMEKHOCTH HEOPUEHTHPOBAHHOTO rpada?

1. KonuuecTBOM BepIIHH rpada;

2. xonmu4yecTBOM pebep rpada;

3. CTeneHsMH BEPIIUH rpada.

4. cBoiicTBamu rpagda.

18. Kakas u3 matpurl rpada He 00s3aTeIbHO SBISETCS KBAAPATHOM?

1. cMeXHOCTH;

2. MHIMACHTHOCTH;

3. IOCTXKMMOCTH;

4. KOHTPAOCTHKUMOCTH

19. Kak cBsi3aHbl MeKIy cO00# MaTpHIIBI CMEKHOCTH H30MOP(DHBIX TpadoB?

1. He CBSI3aHEI;

2. MOTYT OBITH MOJTyYEHBI IPYT U3 APyTa MEPECTAHOBKOM CTPOK M CTONOIIOB;

3. B IpOU3BEACHUH JTAIOT €IMHUYHYIO MaTpPUILY;

4. MaTpuLbl COBNAAIOT.

20. Kak HazpiBaetcs rpad, B KOTOpoM ISl JIIOOBIX ABYX BeplIuH rpada HaiaeTcs 1enb, COCIUHS -
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IO1asi 3TU BEPIINHBI?
. IPOCTBIM;

. CJIOXKHBIM;

. CBSI3HBIM;

. COCTaBHBIM

AW~

14.1.2. Jxk3aMeHalIOHHbIE BONPOCHI
. [Tonsitue MuOkecTBa. CriocoObI 3a/1aHUST MHOXKECTB.
. IToHsiTHE KOHEYHOTO U OECKOHEUHOro MHOXKeCTBa. [lycToe 1 yHHBepcallb-HO€ MHOXKECTBA.
. Bkmouenune muoxxecTB. PaBeHcTBO MHOMKecTB. CBOMCTRBA.
. Onepauuy HaJ MHO>XKECTBAMHU.
. CUCTEMBI MHOXECTB.
. 3aKOHBI aaredpbl MHOXKECTB.
. JlexapToBO NMpou3BeEHUE MHOKECTB.
. IlonsiTne GuHapHoro otHomeHus. CriocoOsl 3ajaHus.
. CBolicTBa OMHApPHBIX OTHOLICHHH.
10. OTHO1IEHNE SKBUBATIEHTHOCTU. DaKTOP-MHOXKECTBO.
11. Oraomenue nopsaka. uarpamma Xacce.
12. Onepanuu pensiuoHHON anreOpsl.
15. 3amaun KOMOMHATOPHKH.
16. Turnbl BHIOOPOK B 3aBUCUMOCTH OT HOPSIZIKA CIIEAOBAHMS SJIEMEHTOB U UX PA3TIMYUMOCTH.
17. bunom Herotona. ColicTBa OMHOMHUATBHBIX KOI(PDHUIIUESHTOB.
18. HeopuenrtupoBannsle rpagsl. Onpenenenue. [Ipumep.
19. HeopuentupoBauusie rpadsl. Onpenenenue. [Ipumep.
20. [ToHsATHE CMEXHOCTH B OPUEHTHUPOBAHHOM M HEOPUEHTUPOBAHHOM Ipadax.
21. [lonsiTHE UHIUAEHTHOCTH B OPUCHTUPOBAHHOM M HEOPUEHTUPOBAHHOM Tpadax.
22. JIOCTH>KUMOCTD ¥ KOHTPJOCTUKUMOCTb.
23. OpueHTupoBaHHbIe Ipadbl U OUHAPHBIE OTHOLIEHHUS.
24. U3omopdusm rpados. Kpurepuii nzomopduzma.
25. Hukiel u rienu B rpadax.

03N LN~ W~

Ne)

14.1.3. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPAM

[IpakTnueckoe 3ansitue «MHOXKECTBA U ONIEPALMU HAJL HUMU»

BapwuanT 1

1. 3amaner mHOXecTBa X={1,2,3,4,5,6,7,8,9}, Y={3,6,5,4,1}, Z={2,4,6,8,0}. Ilepeuncnute 3ie-
MEHTBI MHOYKECTBA .

2. [MocTpoiiTe nBa pa3dUEHUS U ABA MOKPBITUS AJIT MHOKECTB Y U Z.

3. IlocTpoiite auarpammy Dinepa-BenHa 11 MHOXECTBA .

4. TIMocTpoiiTe Oynean MHOKecTBa X={5,4,8,6}.

5. Ionb3ysich 3aKOHAMU anreOpbl MHOXKECTB, YIPOCTUTE BHIPAKEHUE

Bapuant 2

1. 3agansr MHOXecTBa X={a,b,c,d,e,f}, Y={d,f,e,a}, Z={a,h,d,e}. [lepe-uncnure 3meMeHTH MHO-
JKeCTBa .

2. IToctpoiiTe 1Ba pa3OUEHMS U 1B MOKPBITHS JJII MHOXKECTB Y H Z.

3. [loctpoiite nuarpammy Ditnepa-BenHa it MHOXKeCTBA .

4. ITocTpoiite Oynean MHOkecTBa X={f,t,y,1}.

5. ITonb3ysich 3aKoHaAMU anreOpbl MHOXKECTB, YIPOCTUTE BbIPAKEHUE

Bapuant 3

1. 3aganel MHOXKecTBa X={-1,0,2,6,8,9}, Y={-2,0,5,7,9}, Z={-1,5,6,8}. Ilepeuncnute 31eMEHTHI
MHO>KECTBA .

2. IloctpoiiTe nBa pa3dUeHUs U JBa MOKPHITHS IJIs1 MHOXXECTB Y U Z.

3. IlocTpoiite auarpammy Dinepa-BenHa 11 MHOXECTBA .
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4. IToctpoiite Oynean MHOXecTBa X={-2,5,8,9}.
5. I[onb3ysich 3aKOHAMH alreOpbl MHOXKECTB, YIPOCTHTE BBIPAKCHHE

Bapuanrt 4

1. 3amansl MHOXKecTBa X={-3,-2,-1,0,1,2,3}, Y={-4,-2,0,2,4}, 7={0,1,2,3,4}. Ilepeuncnure sme-
MEHTBI MHOKECTBA .

2. IToctpoiiTe nBa pa3OUeHMs U 1B TOKPBHITHS JJII MHOXECTB Y 1 Z.

3. IlocTpoiite nuarpammy Diinepa-BeHHa 1J11 MHOKECTBA .

4. ITocTpoiiTe Oynean MHOkecTBa X=1{4,5,6,8}.

5. Ionb3ysich 3aKOHAMU aNTeOpbl MHOXKECTB, YIPOCTUTE BBIPAKEHUE

Bapwuant 5

1. 3amanbl MHOXecTBa X={a, K, p, 0, 0, T}, Y={r, u, M, H, a, ¢, T}, Z={K, 7, 0, y, H}. [lepeuncnure
AJIEMEHTBI MHOYKECTBA .

2. IloctpoiiTe nBa pa3dUeHUs U JBa MOKPHITHUA IJIs1 MHOXXECTB Y U Z.

3. IlocTpoiite auarpammy Dinepa-BeHnHa 111 MHOXECTBA .

4. IToctpoiite Oynean MHOXKecTBa X={I1, U, P, K}.

5. Ionb3ysich 3aKOHAMU anreOpbl MHOXKECTB, YIPOCTUTE BhIPAKEHUE

Bapuant 6

1. 3agansr MHOXKeCTBa X={K, 0, M, H, a, T}, Y={K, Y, X, H, 1}, Z={c, I, a, 1, b, H, 51}. [lepeuncnure
3JICMEHTBI MHOXKECTBA .

2. IToctpoiiTe 1Ba pa3OUeHMs U 1B TOKPBITHS JJII MHOXECTB Y 1 Z.

3. Iloctpoiite nuarpammy Oiinepa-BeHHa 1J11 MHOXKECTBA .

4. ITocTpoiiTe Oynean MHOKeCTBa X={c, a, 11, 0, H}.

5. Ionb3ysich 3aKOHAMU aNTeOpbl MHOXKECTB, YIPOCTUTE BBIPAKEHUE

Bapuant 7

1. 3anansr MHOXKecTBa X={T, a, 0, V, p, €}, Y={c, 1, 0, 1}, Z={T, a, p, H, U, T, y}. [lepeuncnure se-
MEHTBI MHOKECTBA .

2. IloctpoiiTe nBa pa3dUeHUs U JBa MOKPHITHUA AJIs1 MHOXXECTB Y U Z.

3. IlocTpoiite nuarpammy Dinepa-BeHnHa 111 MHOXECTBA .

4. IToctpoiite Oynean MHOXecTBa X={C, T, Y, 1}.

5. Ionb3ysich 3aKOHAMU anreOpbl MHOXKECTB, YIPOCTUTE BhIPAKEHUE

BapuanT 8

1. 3amansr MmHOXKECTBa X={0, 0, €, 3, b, 51, H, a}, Y={X, U, p, a, b}, Z={3, ¢, 0, p, a}. [lepeuncnure
AJIEMEHTBI MHO>KECTBA .

2. IocTpoiiTe 1Mo JBa pa3dMEHUs U MO JBa MOKPBITUS It MHOXKECTB Y 1 Z.

3. IlocTpoiite auarpammy Dinepa-BeHnHa 111 MHOXECTBA .

4. IToctpoiite Oynean MHOXecTBa X={3, B, €, P, H}.

5. Ionb3ysich 3aKOHaAMU anreOpbl MHOXKECTB, YIPOCTUTE BhIPAKEHUE

BapuanTt 9

1. 3amanbl MHOXeCTBA X={K, U, C, 1, 0, T, a}, Y={11, €, JI, 0, 4, b}, Z={1, a, K, M, Y, c}. [lepeunc-
JIATE DJICMEHTHI MHOXKECTBA .

2. IToctpoiiTe Mo nBa pa3OUEHUs U IO JIBA MOKPHITUS TSI MHOXKECTB Y | Z.

3. IlocTpoiite nuarpammy Diinepa-BeHHa 1J11 MHOXKECTBA .

4. TTocTpoiiTe Oynean MHOKeCTBa X={C, 0, I, b}.
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5. Ilonb3ysich 3aKOHAMU anreOpbl MHOXKECTB, YIPOCTHTE BBIPAKECHHE

Bapwuant 10

1. 3anansr MHOXKecTBa X={0, 0, 11, b, H, U, I, a}, Y={0, T, 1, €, 1}, Z={0, K, Y, 11, U, C, T}. [lepeunc-
JIUTE 3JIEMEHTHI MHOKECTBA .

2. IoctpoiiTe 1Mo JBa pa3dMEHUs U MO JBa MOKPITUS It MHOXKECTB Y 1 Z.

3. IlocTpoiite auarpammy Jinepa-BeHnHa 11 MHOXECTBA .

4. IocTpoiiTe Oynean MHOKeCTBA X={B, D, a, 4, U}.

5. Ionb3ysich 3aKOHaAMU anreOpbl MHOXKECTB, YIPOCTUTE BhIPAKEHUE

IIpakTyeckoe 3ansiTue « buHApHBIE OTHOIIEHUS U UX CBOKCTBA

Bapuanr 1.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: x>0}, Y={y™ R: y<0}.

2. Ha maoxectBe X={1,3,5,7,9} 3amano ornomenune R={(x,y) ¥ X: x=y2}. 3anummure OTHOIICHHE
MEPEUUCICHUEM T1ap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 33IaHUS 2 U 3aIUIITUTE €r0 MaTPHILY.

4. BriAcHUTE, KAKUMH CBOMCTBAMHU 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHHUHU 2. SIBisercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanrt 2.

1. ITocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: x<0}, Y={y™ R: y>0}.

2. Ha muoxectBe X={1,3,5,7,9} 3agano otHomenue R={(x,y) ¥ X: x=y-2}. 3anummre OTHOIIE-
HUE NIEPEUMCIICHUEM TIap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aJIaHUS 2 U 3alUIITUTE €T0 MaTPHILY.

4. BrIAcHUTE, KAKUMU CBOMCTBAMHU 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanr 3.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: x>2}, Y={y™ R: y>5}.

2. Ha muoxectBe X={1,3,5,7,9} 3agano otHomenue R={(x,y) ¥ X: x=y+2}. 3anumure oTHOIIIEC-
HUE NIEPEUMCIICHUEM TIap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aIaHUS 2 U 3aIUIITUTE €T0 MaTPHILY.

4. BrlAcHUTE, KAKUMH CBOMCTBAMH 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanr 4.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: 0<x<2}, Y={y™ R: 0<y<3}.

2. Ha muoxectBe X={1,3,5,7,9} 3agano otHomenue R={(x,y) ¥ X: x=y+4}. 3anumure oTHOIIIEC-
HUE NIEPEUMCIICHUEM TIap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 33aIaHUS 2 U 3aIUIITUTE €r0 MaTPUILY.

4. BriacHUTE, KAKUMH CBOMCTBAMHU 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanr 5.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: 2<x<6}, Y={y™ R: 0>y>3}.

2. Ha muoxectBe X={1,3,5,7,9} 3agano otHomenue R={(x,y) ¥ X: x=y-4}. 3anummure OTHOIIE-
HUE NIEPEUMCIICHUEM TIap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aIaHUS 2 U 3aIUIITUTE €r0 MaTPUILY.

4. BrlAcHUTE, KAKUMH CBOMCTBAMH 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanr 6.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:
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X={x" R: x+2<0}, Y={y™ R: y-3>0}.

2. Ha muoxectBe X={1,2,3,4,5,6,7,8} 3amano orHomenue R={(x,y) ¥ X: x=y*2}. 3anummure ot-
HOIIICHHE TePEUYUCIICHUEM T1ap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aIaHUS 2 U 3aIUIITUTE €T0 MaTPHILY.

4. BriAcHUTE, KAKUMU CBOMCTBAMH 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanrt 7.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: x-1<0}, Y={y™ R: y+1>0}.

2. Ha maoxectBe X={1,2,3,4,5,6,7,8} 3amano otHomeHnue R={(x,y) ¥ X: x=y:2}. 3anummure oT-
HOIIICHHE TePEUYUCIICHUEM T1ap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aIaHUS 2 U 3alUIITUTE €T0 MaTPHILY.

4. BriAcHUTE, KAKUMH CBOMCTBaMHU 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuanr 8.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: x*2<0}, Y={y™ R: y*2>0}.

2. Ha maoxectBe X={1,2,3,4,5,6} 3amano otHomenne R={(x,y) ¥ X: x=y-2}. 3anummure OTHOIIIEC-
HUE NIEPEUMCIICHUEM TIap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aIaHUS 2 U 3aIUIITUTE €r0 MaTPUILY.

4. BriAcHUTE, KAKUMH CBOMCTBAMH 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapuant 9.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x" R: x:2<0}, Y={y™ R: y:2>0}.

2. Ha muoxectBe X={1,2,3,4,5,6} 3amano otHomeHnne R={(x,y) ¥ X: x=y+2}. 3anummure OoTHO-
HICHUE TIEPEUUCICHUEM TIap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 3aIaHUS 2 U 3aIUIITUTE €T0 MaTPHILY.

4. BriAcHUTE, KAKUMU CBOMCTBAMH 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

Bapmuanrt 10.

1. TTocTpoiiTe TEOMETPUUECKH IEKAPTOBO MPOU3BEICHUE MHOXKECTB:

X={x™ R: x*3<5}, Y={y™ R: y*5>3}.

2. Ha muoxectBe X={1,2,3,4,5,6} 3amano otHomenne R={(x,y) * X: x genurcs Ha y-2}. 3amu-
IIUTE OTHOIICHHE MEPEYUCIICHUEM T1ap.

3. [TocTpoiite rpaduk, cxemy, rpad OTHOIICHHS U3 33IaHUS 2 U 3aIUIITUTE €r0 MaTPHILY.

4. BriacHUTE, KAKUMH CBOMCTBAMHU 00JaaeT OTHOIIEHHE, 3aJaHHOE B 3a-JaHUHU 2. SIBisgercs au
OHO OTHOIIIEHHEM SKBUBaJIEHTHOCTH. OOOCHYHTE OTBET.

[Ipaktuueckoe 3anstue « buHapHbIe OTHOILIEHUSI SKBUBAJIEHTHOCTH U MOPSIKA»

Bapwuanr 1.

1. Ha maoxectBe X={1,2,3,4,5} 3amano otHomenne R={(x,y) ¥ X: x+y nenurcs Ha 2}. [Toctpoii-
Te (haKTOP-MHOKECTBO JAHHOTO OTHOILLIEHUSI.

2. IlocTpoiite quarpamMmmy Xacce YaCTUYHO YHOpSAOUYeHHOro MHOkecTBa X={-2,-1,0,1,2} ¢ oTHO-
LIEHUEM JEITUMOCTH.

Bapuanrt 2.

1. Ha muoxectBe X={2,6,7,12,17} 3amano ornomenue R={(x,y) ¥ X: x+y nenutcs Ha 2}. [lo-
CTpOHTE (PaKTOP-MHOKECTBO JAHHOTO OTHOIICHHSI.

2. [TocTpoiite quarpamMmy Xacce 4acTUYHO YIOPSIOYEHHOTO MHOXKecTBa X=1{2,4,8,9,12} ¢ oTHO-
HICHUEM JEIIUMOCTH.

Bapwuant 3.

1. Ha muoxectBe X={5.6.7.8.9} 3anano ornomenue R={(x,y) ¥ X: x+y nenurcs Ha 2}. [loctpoii-
Te (haKTOP-MHOKECTBO JAHHOTO OTHOILLIEHUSI.

2. IloctpoiiTe auarpamMmy Xacce 4acTHYHO yropsigoueHHoro MHoxkectBa X={-1,0,1,2,3} ¢ otHo-
LIEHUEM JEIUMOCTH.
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Bapuanr 4.

1. Ha muoxkectBe X={-2, -1, 0, 1, 2} 3amano otHomenue R={(x,y) ™ X: |x—y| nenmurcs na 2}. Ilo-
CTpoiiTe (paKTOP-MHOKECTBO JAHHOTO OTHOIICHHMS.

2. [TocTpoiite quarpamMmy Xacce 4aCTUYHO YIOPSIOYEHHOTO MHOXKecTBa X={2.4.6.8.10} ¢ oTHO-
IICHUEM JICITUMOCTH.

Bapwuanr 5.

1. Ha muO)kecTBe X={-2, -1, 0, 1, 2} 3amano orHomenue R={(x,y) * X: [x+y| nenurcs ua 2}. [1o-
CTpOHTE (PaKTOP-MHOKECTBO JAHHOTO OTHOLICHHS.

2. Iloctpoiite AuarpamMmy Xacce 4aCTHYHO YIOPSIOYEHHOTo MHOKecTBa X={3.4.5.6.7.8} ¢ oTHO-
HICHUEM JEITUMOCTH.

Bapuanrt 6.

1. Ha muoxectBe X={-5,-1,0,1,5} 3amano otHomenune R={(x,y) * X: |x+y| nenutcs Ha 2}. Ilo-
CTpOHTE (PaKTOP-MHOKECTBO JAHHOTO OTHOUICHHUS.

2. IoctpoiiTe nuarpamMmy Xacce 4YaCTUYHO ymopsiaoueHHoro MHoxectBa X={1,3,6,8,9} ¢ otHo-
LIEHUEM JEIUMOCTH.

Bapuanrt 7.

1. Ha muoxkectBe X={-9,-5,-2,0,3,4} 3amano otHomenue R={(x,y) ¥ X: |x+y| nemutcs na 2}. Ilo-
CTpoiiTe (paKTOP-MHOKECTBO JAHHOTO OTHOILICHHUS.

2. ITocTpoiiTe nuarpammy Xacce 4aCTHYHO YIopsgodeHHOro MHOkecTBa X={1,2,4,5,6,8} ¢ oTHO-
LIEHUEM JEITUMOCTH.

Bapwuanr 8.

1. Ha maOXecTBe X={-2, -1, 0, 1, 2} 3amano otHomenune R={(x,y) ¥ X: x+y nenurcs Ha 2}. [lo-
CTpOMTE (PaKTOP-MHOKECTBO JAHHOTO OTHOUICHHUS.

2. Iloctpoiite auarpamMmmy Xacce 4aCTHYHO yHopsiioueHHOro MHoxkectBa X={1,4,8,9,16,18} ¢ ot-
HOILICHHEM JIETUMOCTH.

Bapuant 9.

1. Ha muoxectBe X={-5,3,-2,0,2,3,5} 3amano otHomenue R={(x,y) ¥ X: |x+y| nemurcs Ha 2}.
[TocTpoiiTe PakTOP-MHOKECTBO TaHHOTO OTHOIICHHUS.

2. ITocTpoiiTe nuarpammy Xacce 4aCTUYHO YIOPSIIOYCHHOTO0 MHOXecTBa X={-2,2,1,5} ¢ oTHOIIIE-
HUEM JIETUMOCTH.

Bapuant 10.

1. Ha maoxectBe X={0,1,2,3,4} 3amano otHomenue R={(x,y) * X: [x—y| memutcs na 2}. Ilo-
CTpOMTE (PaKTOP-MHOKECTBO JAHHOTO OTHOUICHHUS.

2. IlocTpoiite quarpamMmmy Xacce YaCTUYHO YHOPSAOUYEHHOro MHOkecTBa X={-5,-1,1,5,6} ¢ oTHO-
LIEHUEM JEIUMOCTH.

[IpaxTuyeckoe 3anaTue «OTHOIICHUS PENIALIMOHHON anredops»

Bapwuanrt 1.

1. JlaHBI OTHOIICHMS:

R: A1 A2 A3 S: B1 B2 B3

aa8natrl

ntlnul

ok5aag8

MI3

Haiinure o6bennHeHNE, TIEpECEYCHNE U PA3HOCTh ATHX OTHOIIICHUH.

2. BeimonauTe omepanuio nmpoeknuu oTHomeHus R Ha crmcok (3,1,2) 1 cenekiuio OTHOMIEHUs S
o yciosuto B2>B1.

3. IlocTpoiite coenuHenue otHomeHud R u S no ycinosuio A3+B3>6.

Bapwuant 2.

1. JlaHBI OTHOIICHMS:

R: A1 A2 A3 S: B1 B2 B3
la54«k5

3113T11
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4x51a2

7103

Haiinure o6bennHeHNE, IEPECEUCHHUE U PA3HOCTh ATHX OTHOIICHUH.

2. BeimonHuTe omepanuio NpoeKiuu oTHomeHus: R Ha cimcok (3,1) U ce-eKuo OTHOUIEHUS S
o yciosuio B3<B2.

3. IlocTpoiite coeaquHenue otHomeHuit R u S nmo ycinosuro A1-B3>0.

Bapwuant 3.

1. JlaHBI OTHOIICHMUS:

R: A1 A2 A3 S: B1 B2 B3

la54k5

3113mu1

4x51a2

7103

Haiinure o6bennHeHNE, TIEpECEYCHNE U PA3HOCTh ATHX OTHOIIICHUH.

2. BeimonHuTe omepanuio NpoeKIuu oTHomeHus: R Ha cimcok (2,3) U ce-JIeKIuo OTHOUIEHUS S
1o ycioButo B3>2.

3. IlocTpoiite coeaquHenue otHomeHuit R u S no ycinosuro A1-B3<0.

Bapuanr 4.

3. JlaHbl OTHOIIICHMUS:

R: A1 A2 A3 S: B1 B2 B3

la54y5

3133mul

4yS5lal

7u3

Haiinute oObenrHEHME, TIEpEeCceUeHNEe U PA3HOCTh ATUX OTHOIIICHHUH.

2. BeinonHuTe onepanuio Npoekuuu oTHomeHus R Ha cnmcok (3,2) U ce-NeKIU0 OTHOIIEHUS S
o yciosuto B3<2.

3. IlocTpoiite coenunenue oTHomeHui R u S no ycnosuio A1*B3>6.

Bapwuanr 5.

1. JlaHBI OTHOIICHMS:

R: A1 A2 A3 S: B1 B2 B3

aadSyk>

TTlenl

KKSaal

bu3

Haiinure o6bennHeHNE, TIEpECeYCHNEe U Pa3HOCTh ATUX OTHOIICHUH.

2. BeimosHUTE Omepanuio MpoeKuyu oTHomeHus R Ha crrcok (2,3,1) 1 CeNeKIuio OTHOMEHUs S
1o ycyoBuio B3>2.

3. IlocTpoiite coenuHenue otHomeHuid R u S no ycnosuto A1>B2.

Bapuanr 6.

1. JlaHbI OTHOIIICHMS:

R: A1 A2 A3 S: B1 B2 B3

aabykB

TTPEHI

KKHaaol

bur

Haiinute oObenHEHME, TIEpECceUeHNEe U PA3HOCTh ATUX OTHOIIICHHUH.

2. BeinonHuTe onepanyo Npoekuuu oTHomeHus R Ha cnmcok (2,1) U ce-neKuuo OTHOIIEHUs S
1o yciosuio B3>A2.

3. IToctpoiite coennnenue otHowmeHuit R u S no ycnosuro A1>B2.

Bapwuant 7.

1. JlaHBI OTHOIICHMS:

R: A1 A2 A3 S: Bl B2B3
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al5y25

TS51e3 1

k25al5

b43

Haiinure o6bennHeHNE, IEpECEYCHHE U PA3HOCTh ATHX OTHOIICHUH.

2. BeimonHuTe omepanuio NpoeKiuu oTHomeHus: R Ha cimcok (3,1) U ce-eKuo OTHOUIEHUS S
1o ycioBuio B3>2.

3. IlocTpoiite coenuHenue otHomeHuid R u S mo ycnosuto A1>B2.

Bapwuanr 8.

1. JlaHBI OTHOIICHMS:

R: A1 A2 A3 S: B1 B2 B3

aadSyk>S

TTlenl

KKkSaal

bu3

Haiinute o6bennHeHNE, TIEpECEYCHNE U PA3HOCTh ATHX OTHOIIICHUH.

2. BeimonHUTE Oomepanuio mpoeKuu oTHomeHus R Ha crucok (2,3,1) 1 CeNeKIuio OTHOMIEHUs S
1o ycyoBuio B3=A3.

3. IlocTpoiite coenuHenue otHomeHuid R u S mo ycnosuto A1>B2.

Bapuant 9.

1. JlaHbI OTHOIIICHMS:

R: A1 A2 A3 S: B1 B2 B3

la53k5

2115H1

3k51as

7u3

Haiinute oObenHEHNE, TIEpECceUeHNEe U PA3HOCTh ATUX OTHOIIICHUH.

2. BeinonHuTe onepanyo NpoeKuuu oTHomeHus R Ha cnmcok (2,3) U ce-lIeKIUo OTHOIIEHUs S
o yciosuto B1>2.

3. IToctpoiite coennnenue otHoweHuit R u S no ycnosuro A2=B2.

Bapuant 10.

3. JlaHbl OTHOIICHMS:

R: A1 A2 A3 S: B1 B2 B3

aadSyk>

TTlenl

KKSaal

bu3

Haiinure o6bennHeHNE, TIEpECEYCHNE U PA3HOCTh ATHX OTHOIIICHUH.

2. BeimonHuTe omepanuio NpoeKiuu oTHomeHus: R Ha cimcok (3,2) U ce-JeKIuo OTHOUIEHUS S
1o yciosuto B3=5.

3. IlocTpoiite coenuHenue otHomeHuid R u S mo ycnosuto A2>BI1.

[IpakTuaeckoe 3ausTHe «Perienre KOMOMHATOPHBIX 3aa9»

Bapwuanr 1.

1. B squke 2 msiga u 3 kyonka. CKOTBKUMU CIIOCOOaMH MOKHO BBIOPATh UTPYIIKY?

2. CKOMBKHMH CTIOCO0aMU MOXKHO TIEPECTaBUTh OyKBHI ciioBa «Kapaky-mm»?

3. CKoJIBbKMMH cIIOCOOaMM MOKHO BBIOpaTh U3 Kilacca, COCTOSILETo U3 28 YeIOBEeK, MATEPhIX A
JIE)KYPCTBA B CTOJIOBOM?

4. CKONbKO TPeXOYKBEHHBIX CJIOB MOJKHO COCTAaBUTh M3 12 IIacHBIX pyc-cKoro andasura?

Bapwuant 2.

1. CtyneHty Hy>HO BbIOpaTh oY 3a1auy u3 10 3a1anHuii Mo crepeoMeT-puu | MSATH — 110 anredpe.
CKOJIIBKMMH CIOCO0aMH OH MOKET 3TO CIEIATh?

2. CKONBKUMH cTIOCO0aMU MOKHO BBITTUCATH B PsiA 9 TPOEK U 6 TATEPOK?

3. B crosnoBoii npogaetcs 3 Buaa cyna. CKOJIBKUMH CIIOCOOaMH MOXXHO COCTaBUTH Habop u3 6
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opLHiA?

Bapwuant 3.

1. Ha crone 4 s610ka u 2 rpymru. CKOIBKAMHU CIIOCOOaMH MOKHO BBI-OpaTh cede PpyKT?

2. CkonbKko A0MOB B ropoje N, eciii Bce UX HOMEpa UMEIOT TPH MU(PHI, COCTOSIINE U3 BCEX UM -
cen, kpome 0?

3. CKOJBKO CYIIECTBYET YEThIPEX3HAYHBIX JE€CSITUYHBIX YHCEN, €CIH B KAXKJIOM U3 HUX BCE IU(PPHI
pasn4Hble?

4. CKONbKUMU CITIOCOOaMH MOXHO paccaauTh B 3aiie B ps 10 yenoBek?

Bapuanr 4.

1. Ha monke cToaT O0aHKU ¢ TrpymieBBIM B aOpUKOCOBBIM KomroToMm. B 10 Gankax rpymwu, B 6 —
aOpHKOCHL, a B 2 — rpymu 1 abpukockl. CKobKo 6aHOK Ha TOJKe?

2. CKOTBKHMH CTIOCO0aMU MOXKHO TTOMEHSITh MECTaMH OYKBBI B CJIOBE «KUpad»?

3. CKOJIIBKHMH CITOCOOAMU MOXKHO Pa3JIOXKHUTh BOCEMb MOHET Pa3HOTO JOCTOMHCTBA B JBa KapMa-

Ha?

4. CkonbKUMH crioco0amMu U3 9 IMIKOTBHUKOB MOXHO BBIOpaTh 5, 4TOOBI OHM Ha4alIH YOOPKY Tep-
putopun?

Bapuanr 5.

1. B omnom mikady BUCHT 2 TUIaThs, B APYTOM — 5. CKOJIBKUMH CITOCOOAMH MOXHO BBIOpATh cebde
miarbe?

2. CKOITbKO pa3IMYHBIX CJIOB MOYKHO COCTaBUTH U3 OYKB CIIOBA «OTHOIIIE-HUE»?

3. CKONBKUMH CTIOCOOAMH MOXKHO ONPEAETHTh TPeX OTIMYHHUKOB CPEIU CTYIEHTOB TPYIIbI, CO-
crosien n3 17 yenosek?

4. B smuike nath KyOUKoB ¢ HOMepamu 1, 2, 3, 4, 5. BRIHUMAIOT OJIMH Ky-OMK ¥ 3alHCHIBAIOT €r0
Homep. KyOuk BO3BpalaioT B SLIMK W HAyraJ CHOBAa BBIOMPAIOT OJWH KyOMK M HOMEp €ro 3alMChIBalOT
crpasa OT nepBoi udpsl. CKOITBKO BO3MOXKHO TaKUX YUCEN?

Bapuanr 6.

1. B nomuk BaObI-ru MOXHO MOMACTh TPEMsl JOPOTaMH, a OOpPAaTHO BBI-€XaTh TOJBKO ABYMS.
CKOJIBKO CYIIECTBYET CITIOCOOOB ChE3IUTh B TOCTH K ba-0e-sre?

2. CKOJNBKHMHU CTIOCO0aMH MOXKHO PAcCIIOJIOKHUTh B psia 4 KPacHBIX IIapu-Ka, 8 JKENTHIX U 2 3ele-
HBIX?

3. B xaHuensipun uMeeTcst Tpu Tuna pydek. CKoIbKUMH criocodaMu MOX-HO BbIOpath cebe 5?

4. CxonpKuMH criocobamu MOHO U3 10 mucToB BRIOpaTh 4, YTOOBI pac-meyaTaTh Ha HUX JOMAII -
HIOIO pa0OTy MO AUCKPETHOM MaTeMaTuke?

Bapwuant 7.

1. B marasune «Bce nns gash» uMeercs 5 pa3nuyHbIX damiek u 3 Omona. CKOTbKUMU CrIoco0amMu
MO’KHO KYMUTh YalIKy ¢ OtoziemM?

2. CKOJNBKUMH cIIOCO0aMU MOYKHO COCTaBUTH OykeT u3 3 po3, 1 opxuneun u 10 xpuzanrem?

3. CKOIBKUMH CTIOCO0aMU MOYKHO BBIOpaTh Tpex conaaT u3 10, 9ToOBI MO-CTaBUTh UX B Kapayi?

4. CKObKUMH crioco0aMu MOXKHO BbIOpaTh u3 10 crapyiuek 4 U pacca-IuTh UX HA CKaMenke?

Bapwuanr 8.

1. B xomnsrotepHoM knacce 18 xommbrotepoB. Ha 6 u3 Hux ects u Ilac-kane u Cu. Ha cemu —
tonbko [lackanb. Ha CKOBKHX KOMIIBIOTEPAX YCTAHOB-JIEH TOJIBKO CH?

2. CKOJIIBKUMH CIIOCOOaMU MOYKHO BBIOpATh M3 Pa3MUUHBIX 12 KyOUKOB 6 U pa3ioXuTh UX B SIIU-
ke?

3. B gaifnoii naBke 15 paznuunbix vamek. CKOTbKUMHU CIIOCO0OaMHU MOKHO BBIOpATh cpeau HUX 57

4. B marazuHe uMeeTcs 2 3aMIIEeBbIe CYMKH, 3 JJaKUPOBaHHBIC, 2 Koka-Hble. CKOIBKUMU CITOco0a-
MU MO>KHO Pa3JI0KUTh UX Ha MPUJIABKe, €CIIM CYMKHU U3 OJIHOTO MaTepuasia Hepa3auduMbl?

BapwuanT 9.

1. B marasune crout 7 mavek depHoro 4as u 15 3enmeHoro. CKOJNBKUMH CIIOCOOAMH MOXHO BBHI-
Opatb cebe yJaii?

2. CKONBKUMH CHIOCO0aMU MOXKHO OIPEETUTh TPEX OTIMYHHKOB CPEAU CTYAEHTOB TPYIIIBI, CO-
crosien n3 17 yenosek?

3. CKOJIbKO MOXKHO MOCTaBUTh MSATU3HAUYHBIX MHBEHTAPHBIX HOMEPOB Ha KOMIIBIOTEPHI B KJlacce,
€CJIM MCII0JIb30BaTh BCE AecATh Hupp?
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4. CKONBKO pa3IHyYHBIX CJIOB MOYXXHO COCTaBUTH U3 OYKB CIIOBA «COKOI»?

Bapuant 10.

1. B mkady BUCHT 4 MIENKOBBIX IUIaThs U 2 aTiacHbIX. CKONBKUMHU CIOCOOAMHU MOXKHO BBIOpaTh
cebe marbe?

2. CKOIBKUMH CIOCOOaMU MOXKHO Pa3lIoKUTh Ha Tapelke 4 s1610ka, 6 rpyi u 8 MaHgapuH?

3. Cxonpkumu criocobamu u3 10 6aHOK MaJTMHOBOTO BapeHbsI MOKHO BBI-OpaTh 4, YTOOBI CheCTh?

4. CKONBKO pa3IHYHBIX TPEXOYKBEHHBIX CJIOB MOYKHO COCTAaBUTH U3 OYKB CIIOBA «KOCTIOM»?

[TpakTrueckoe 3aHsaTHE «Perienrne cocTaBHBIX KOMOMHATOPHBIX 3a/1aW»

Bapuanr 1.

Ha nmepBoit nmonke 3 nmanku, a Ha BTopoit — 13. CKoIbKUMH ClIOCOOaMH MOYKHO BBIOpATh 2 TAIKH C
OJIHOM TIOJIKU U OJIHY C JAPYTOit?

Bapwuant 2.

W3 17 pa3nu4HbIX KHUT 5 — B TBepAoM mneperiere. CKONMBKUMHU CIIOCO0a-MU MOYKHO COCTaBUTH 6
KHHT TaK, 4TOObI pOBHO 3 ObUIM B TBEPJIOM Ieperuie-Te?

Bapuanr 3.

CKOJIBKO CIJIOB, COCTOSIIIUX U3 JIBYX INIACHBIX U TPEX COTNIACHBIX, MOYKHO COCTABUThH U3 CJIOBA «ITy-
roBuia»?

Bapuanrt 4.

Hano muoxectBo uudp 1, 2, 3, 4, 5, 6. CKONBKO pa3iIMYHBIX TPEX WIN Ye-ThIPEX3HAYHBIX CJIOB
MO>XHO COCTaBUTh TaK, YTOOBI B YUCJIaX BCE MUQPPHI OBI-TH pa3HBIMH?

Bapuanr 5.

CKOJIBKO CYIIECTBYET CEMHM3HAUHBIX YHUCEN, KOTOpbIe OJMHAKOBO YMTAIOT-CS ClIeBa HAlpaBoO MU
cIpasa HajeBo?

Bapuanr 6.

Y onmHOTO CTy/IeHTa 6 KHUT, y BTOPOro — 8. CKONBKUMU CIIOCOOAMHU OHH MOTYT ITOMEHSTh 2 KHUTH
Ha 2 KHUTH?

Bapuanrt 7.

CKOJIBKO pa3MYHBIX YETHIPEXOYKBEHHBIX CJIOB MOXKHO COCTAaBUTh U3 CJIO-Ba <GKYPHAJIHUCT» TakK,
4TOOBI B 3THX CJIOBaX OBLIO JIBE IJIACHBIX U JBE COTJIAC-HBIX?

Bapwuanr 8.

CKOnbKUMH CIOcO0aMU MOXHO U3 KOJIOJBI, CoZeprkalieid 36 kapT BbI-OpaTh 5 KapT Tak, 4TOOBI
cpeau HUX OBLIO XOTs OBl BE AaMbl?

Bapuant 9.

Nmeetcst komona u3 32 kapT. CKOIBKUMH CIIOCOOaMH MOXKHO BBIOpaTh M3 Hee 4 KapThl Tak, YTOOBI
XOTsI ObI IBE U3 HUX OBLIU YepHOU MacTH?

Bapuant 10.

CKOJIBKO CYyILIECTBYET LIECTHPA3PSAAHBIX JBOMUHBIX YHCEN, COAECPIKALIUX POBHO TPU €AMHUILIBI?

[TpakTrueckoe 3ansaTHEe «MarpuuHble npeacTaBieHus rpadoBy

1. CamocrodaTeNnbHO 3anucarh JI00YI0 KBaJpaTHYIO MaTpHIly, COCTOSIIYI0O W3 HYJIeH U €JUHHIL,
CUMMETPUYHYIO OTHOCUTEIHHO TJIABHOW JMArOHA U U BBHIIIOJHUTH 331aHKe 1, yKa3aHHOE BBILIE.

2. CaMOCTOSTENBHO 3aMucaTh JI0O0YI0 HEe KBaJPaTHYIO MAaTPHUILy, COCTOSAIIYIO U3 HYJIEeH U €IUHUL U
BBITIOJIHUTD 3aJlaHuE 2, YKa3aHHOE BhIIIE

3. CamocTOATEeNBbHO 3amKcaTh JIIOOYI0 KBaJPaTHYI0 MAaTpHILy, COCTOSIIYIO U3 HYJIEeH W eIWHUI] U
BBITIOJIHUTD 3a/laHue 3, yKa3aHHOE BHIIIIE.

4. CaMOCTOSITENBHO 3aMKcaTh JI00YI0 HE KBAIPaTHYIO MAaTPUILY, COCTOSIIYIO U3 YUCE, YIOBIETBO-
PAIOUINX YCJIOBUAM MOCTPOCHHSI MATPUI] MHIUACHTHOCTH I OPUEHTUPOBAHHOTO Ipada U BBHINOIHUTH
3ajaHue 4, yKa3aHHOE BBIIIIE.

[TpaxTrueckoe 3ansaTe «I'padbl 1 OMHAPHBIE OTHOIICHUSD)

3ananus 1 — 4 oIMHAKOBBI 1751 BCEX BapUaHTOB.

1. [TocTpouTh OpUEHTUPOBAHHBIN rpad), COEPIKAMMUN 5 BEPIIMH U 5 pe-0ep U BBISICHUTH €r0 CBOM -
CTBa.

2. [TocTpouTh MaTpUIly UHIUACHTHOCTH JJIsL 3TOTO Tpada.

3. ITocTpouTh MaTpUILy CMEKHOCTH JUIsl 3TOTO rpada.

4. ITocunTtaTh NOTYCTENEHHU UCXO/1a U 3aX0/ia JIJIsl BCEX BEPILUH CBOEro rpada.
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3ananue S.

Bapuant 1

[TocTpouTth rpad OTHOIICHHS «OBITH 3HAKOMBIMY» HA MHOXECTBE JIFO/ICH U BBISICHUTH €r0 CBOMCTBA.

Bapuant 2

[TocTpouTts rpad oTHOMmIEHUS «X + y > 7» Ha MHOkecTBe M={1,2,3.4,5,6} 1 BBIICHUTh €rO CBOH -
CTBa.

Bapuant 3

[TocTpouts rpad oTHOMICHUS «OBITH AeTUTEIEM» Ha MHOKecTBe M={1,2,3,4,5,6} 1 BBISICHUTD €TO
CBOICTBA.

Bapuant 4

[TocTpouTth rpad oTHOMmIEHUS «X — Yy < 2» Ha MHOXkecTBe M={1,2,3,4,5,6} U BBISICHUTH €TI0 CBO¥ -
CTBa.

Bapuanrt 5

[TocTpouTts rpad OTHOUIEHHS «OBITH CHIHOM» Ha MHOXKECTBE JIIO/IEH U BbI-SICHUTH €T0 CBOMCTBA.

Bapuant 6

[TocTpouTs rpad OTHOLIECHUS «IIpsiMasi X MEPECEKaeT MPsAMYIO Y» Ha MHO-)KECTBE MPSIMBIX U BbISIC-
HUTb €T0 CBOWCTBA.

Bapuant 7

[ToctpouTts rpad oTHOLIEHUS «OBITH CECTPOI» Ha MHOXKECTBE JIIOAEH U BHISICHUTB €r0 CBOWCTBA.

BapwuanT 8

[TocTpouTh rpad OTHOMIEHUS «HAXOAUTHCS HA OJUHAKOBOM PACCTOSHUM OT Hayasia KOOPAWHAT» Ha
MHO>KECTBE TOUEK BEIECTBEHHOM MIIOCKOCTH U BBISICHUTH €T0 CBOMCTBA.

BapuanTt 9

[TocTpouth rpad oTHOmEHUA «X + y < 7» Ha MHOKecTBe M={1,2,3,4,5,6} ¥ BBISICHUTb €TI0 CBOM-
CTBa.

Bapwuant 10

[TocTpouTth rpad oTHOMmIEHUS «X — Yy < 2» Ha MHOXkecTBe M={1,2,3,4,5,6} U BBISICHUTH €TI0 CBO¥ -
CTBa.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJIUIOB MPEIYCMOTPEHBI JTOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

C napymenussimu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
O0IIeMeTUITUTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jns nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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