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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 3 cemecTtp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 54 54 4acoB
OO0mmas TpyJI0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 3

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBanue ¢GyHIAMEHTAIbHBIX 3HAaHUW B 00JAaCTH JUCKPETHON MaTeMaTHKH,
HEOOXONMMBIX IS pelIeHUs Pa3IUuHBIX 3a7ay, BO3HHUKAIOIMX MPHU H3YYEHUU MOCIEAYIOUIUX
aucuunianH. OBlIailecHue COBPEMEHHBIM allapartoM M METOJaMM JUCKPETHON MAaTEeMaTHUKM i
JAJIbHEHIIET0 MCIOJIb30BaHUA IIPU PELICHUU TEOPETUYECKUX M NPUKIAIHBIX 3a1ad.

1.2. 3agauy AUCHUILIUHBI

1. V3y4eHne OCHOB TUCKPETHOW MaTEeMaTUKH M OCBOCHUE MPUEMOB PEIICHHS MTPAKTHYECKUX 33124
M0 TEMaM JUCIUTUIAHBL.

2. Pa3BuTHE yMEHHs ONEPHUPOBATH MOHATHAMHU U METOJAaMHU JUCHUILINHBI, HCTIOJIb3yEeMBbIMH B
JTanbHENIIeH yueOHOM U PO eCCHOHAIBHON NeATEILHOCTH.

3. IlpuoOpeTeHne HaBLIKOB CAMOCTOSITEIIBHONU PaOOTHI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctuminH: Moayns HanpaBieHUs moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHpukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
aHAJIM3UPOBATh 3a/1a4n
pohecCHOHATLHOM
JIEATETLHOCTH Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.1. 3HaeT npuHIUIBL,
METOMBI M CPEJCTBA PEIICHHS
CTaHJAPTHBIX 3a]1a4
npohecCHOHATLHOM
JeSITETIHbHOCTH HAa OCHOBE
ITOJIOKSHUM, 3aKOHOB B
METO/IOB €CTECTBEHHBIX HAYK
¥ MaTeMATUKH

3HaeT OCHOBHBIC OHATHUS U TPUEMBI
JTVICKPETHON MaTeMaTHKH; JIOTHIECKUE
orepanuu, GOpMyIIbl JOTHKH, 3aKOHBI
anreOpbl JIOTUKU; OCHOBHBIC TTOHATHUS TEOPUU
MHOYECTB, TEOPETUKO-MHOKECTBEHHBIC
OTIepalvy M UX CBA3b C JIOTHYECKUMU
OTlepanusMu; OCHOBHBIE TTOHATHUS TEOPUHU
rpadoB, XapaKTEPUCTUKH U BUIBI TPagOB.

OIIK-1.2. Ymeer pemathb
CTaHJapTHBIE 3a]]a41
npodecCuoHaIbHON
NeSITEeIbHOCTH Ha OCHOBE
MTOJIOKEHUH, 3aKOHOB B
METOJIOB €CTECTBEHHBIX HayK
Y MaTeMAaTHUKH

YmMeeT miaHupoBaTh U GOPMYITHUPOBATH
3a/1aud UCCJIE0OBAHMS, peliaTh CTaHAapPTHHIC
npodeCCHOHAIBHBIC 33/1a4l C IPUMEHEHUEM
3HAHUW TUCKPETHOM MAaTeMaTHUKHU, METOJ0B
JIUCKPETHOM MAaTeMaTUKHU

OIIK-1.3. Bimageet HaBBIKAMU
HCIIOJIB30BaHUA OCHOBHBIX
ITOJIOKECHHUH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAayK U
MaTeMaTUKHU IJId aHaan3a
3a/1a4 mpoQecCHOHANBHON
JIESITEILHOCTH

Brageer HaBbIKAMH TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIEAOBaHUS
00BEKTOB PO eCCUOHATILHON ACSITENFHOCTH,
MOJEJIMPOBAHUS PA3IMYHBIX IPOLIECCOB C
MPUMEHEHHUEM METOJ0B AUCKPETHOM
MaTEeMaTHKU

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnwuie 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI [10 BUJIaM Y4eOHOH J1eTeIbHOCTH
o Bcero  |Cemectpsl
Bunel yueOHOI nesTenbHOCTH
4acoB |3 ceMecTp
KonrakTHas ayguropHasi pa6oTta o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHble 3aHATUS 36 36
CamocrosiTeibHas padoTa 00y4aomuXxcs, B T.4. KOHTAKTHasI 54 54
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyieM, BCero
[ToaroroBka k 3auery 20 20
IToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 24 24
Oo0mast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpyroemMkocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
tabnuue 5.1.
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Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACSATEIHHOCTH

HasBanus paznenos (Tem) Jlex. | JIa6. | Cam. | Bcero yacos dopmupyembie
JTUCIUTUTUHBI 3aH., 9 | pabd. | pal.,u |(0e3 sx3ameHa) KOMIIETCHIHT
3 cemecTp
1 BBogHbIE MONOKEHUS. 3 - 6 9 OIIK-1
2 Teopust MHOXKECTB. 3 8 12 23 OIIK-1
3 IlepexirouarenbHbie GyHKIIHH. 3 8 12 23 OIIK-1
4 Teopwus rpacos. 6 8 12 26 OIIK-1
5 DKcTpeMainbHbIe 3aa9u Ha rpadax. |3 12 12 27 OIIK-1
Uroro 3a cemectp|18 36 54 108
Uroro|18 36 54 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

Ha3zBanus pazznenos ConeprxaHue pa3zienoB (TeM) Tpynoemrocts dopmupyembie
(TeM) TUCIUTLTAHBI JUCIUTIIAHBEI (B T.Y. TIO JICKIIHSIM) (neKumOHHbIC KOMIIETEHIIUHN
3aHATHSA), U
3 cemecTp
1 BBoanble nonoxxeHud. |JluckpeTHas MaTeMaTHUKa, €€ MECTO U 3 OIIK-1
CBS3b C JPYTMMH JUCIUILIMHAMHU.
Hroro 3
2 Teopusi MHOKECTB. OcCHOBHbIE TIOHATHUS TEOPUU MHOXKECTB, 3 OIIK-1
crnocoOsI 3a7anus. Anredpa MHOKECTB.
Omnepanuu HaJ MHOKECTBAMH.
Otnomenus. [IpencraBneHre MHOXKECTB
1 oTHoleHui B DBM.
Hroro 3
3 Ilepexmtouarenshple  |Onpenenenue. CriocoObl MpecTaBIeHHS 3 OIIK-1
byHKIMN. nepekitovarenbHblx GyHkuui (I1D).
byness! pynkiun (bD).
@OyHKIMOHANbHAS TOJTHOTa. MeTo bl
MUHMMM3anKU OyneBblx pyHkuuit (D).
Hroro 3
4 Teopwus rpados. OcHOBHBIE TIOHSTHS TEOPUU TpadoB. 6 OIIK-1
MapmpyTsl 1 iyt B rpadax. JlepeBns u
Harpy>keHHble rpadsl. Haxoxaenue
MUHUMAaJIbHOI'O OCTOBHOTO JIepeBa.
TpancnoptHeie cetu. [loTok Ha ceTu.
Pa3zpe3 cetn.
Hroro 6
5 DkcTpeManbHble BHyTpeHHEe yCTOWYMBBIE MHOXKECTBA 3 OIIK-1
3a1aud Ha rpadax. BepunH rpada. Packpacka BepmunH
rpada. Packpacka pébep rpada.
Hroro 3
Hroro 3a cemectp 18
Hroro 18

5.3. llpakTuyeckue 3aHATUSA (CEMUHAPDI)
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.4. JlabopaTopHbIe 3aHATHUSA

HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT

Ha3zBanus paszmenos HauMeHOBaHHe 1a6opaTopHBIX paGoT Tpynoemkocts, | dopmupyemsie
(TeM) AUCLUTIINHBI q KOMIIETEHIINHN
3 cemecTp
2 Teopusi MHOXKECTB. JlokazarenbCcTBa paBEHCTBA MHOYKECTB. 8 OIIK-1
CgoiicTBa oTHOIIECHUH. Perenune
MIPUMEPOB HA MHOYKECTBAX.
Hroro 8
3 IlepexntouarenbHble  |DopMbl 3aIIMCH NEPEKITIOYATENBHBIX 8 OIIK-1
GYHKITIH. byHKIMI. MeToIbl MUHUMU3AIHH
OyneBwix ¢yHkiuii. [TocTpoeHne cxem
10 33/IaHHBIM JIOTUYECKUM (PYHKIIHSIM.
Hroro 8
4 Teopwus rpados. YHapHbIe 1 OMHApHBIC ONEepaIuy Hal 8 OIIK-1
rpadamu. CTpyKTypHBII aHanu3 rpada.
Omnpenenenue B rpade KoamuecTna
MapuIpyTOB 33JJaHHOM JJIMHBI.
Omnpenenenne MeTpUKH rpada.
CBs3HOCTB rpada.
Htoro 8
5 DkcTpeManbHble Haxoxnenue kpargaimero Mapuipyra B 12 OIIK-1
3a/mauu Ha rpadax. rpade. Haxoxaenne MUHUMAIBEHOTO
MapmipyTa B rpade. Haxoxnenue
MaKCHUMaJIbHOTO TIOTOKA Ha
TpaHcnopTHou cetu. [lapocoueranue
(rpadst Kénura).
Hroro 12
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIMU TIPECTABIICHBI B

tabmuie 5.6.

Tabmuia 5.6 — Bugbpl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYyEeMbIe KOMIETCHIIMH
Hasanusd pasnenoB | Buasl camocrostensHol | TpygoemkocTs, | DopMupyeMblie Dopmsbl
(TeM) TUCIUIUIMHBI paboThI q KOMIIETEHIINH KOHTPOJIS

3 cemecTp
1 BBogurle [ToaroroBka K 3auety 4 OIIK-1 3auéT
IIOJIOKCHMUSI. IloaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
2 Teopust MHOXkecTB. |[loaroroBka k 3adery 4 OIIK-1 3auér
IToaroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
TTanraroBka K 6 OIIK-1 JlaboparopHas
CornacoBaHa Ha noprtane Ne )%%@60“3, pa6orta
1€ OT4eTa




3 Ilepeximouarensubie |[loaroroBka k 3adery 4 OIIK-1 3auét
GyHKIMN. [ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 6 OIIK-1 JIaGopatopHas
naboparopHoit pabore, paborta
HamMCcaHue oT4eTa
Hroro 12
4 Teopwus rpados. [ToaroroBka K 3auety 4 OIIK-1 3auér
IToaroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1 JlaGoparopHas
nabopatopHo# pabore, paborta
HalucaHue oT4eTa
Hroro 12
5 DKcTpeManbHble ITogroroska k 3auery 4 OIIK-1 3auér
3a1auM Ha rpadax. [Togroroska k 2 OIIK-1 TecTtupoBanue
TECTUPOBAHUIO
[Toarororka k 6 OIIK-1 JlabGopaTopHas
nabopatopHoi pabore, paborta
HamucaHue oT4era
Hroro 12
Hroro 3a cemectp 54
Hroro 54

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCLHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Buapl yaeOHOI AesTENBHOCTH
dopmupyembie KOMIETEHIINH DopMBbI KOHTPOJIS
Jlek. 3aH.|JIa0. pa6. |Cam. pal.
OIIK-1 + + + 3auér, JlJaboparopnas pabora,
TectupoBanue

6. PeiiTunronas cucrema AJIsl OHEHKH YCIIEBAEMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanpHBINA OaT
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MaxkcumanbHbII MaxkcumanbHbIN
3a IEPUOA MEKITY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0as 3a nepuoj
2KT u Ha xoHen CEMECTp
Hauana cemectpa | mexnay KT u 2KT
cemecTpa
3 cemecTp
3auér 0 0 50 50
Jlaboparopras paboTa 12 12 12 36
TectupoBanue 4 5 5 14
HToro MakcumyM 3a 16 17 67 100
HEPUOL
6



Hapacraromum urorom 16 33 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. JIuckpeTtHas maTteMatuka: Yuebnoe nocobue / E. @. XKuranosa - 2014. 98 c. [DnekTpOHHBIN
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/5864.

2. llesenes, 1O. I1. luckpetnas maremaTtuka : yueoHoe nocodue / FO. I1. llleBeneB. — 4-e usnm.,
crep. — Cankr-IletepOypr : Jlanb, 2022. — 592 c. [DnekTpoHHBIN pecypc]: — Pexum nmocrymna:
https://reader.lanbook.com/book/206510#3.

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. Kysnenos, O. I1. JluckpeTHas MaTeMaTuka JJis1 HHKeHepa : yaeoHnoe nocodue / O. I1. Ky3nenos.
— 6-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 400 c. [DnexTpoHHBIN pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/210278.

2. leenes, FO. I1. COopHUK 33724 1O TUCKPETHOW MaTeMaTHUKE (I MPAKTHYSCKUX 3aHATHH B
rpymmax) : yaeoHoe rnmocodue / 1O. I1. IlleBenes, JI. A. [Tucapenko, M. FO. IlleseneB. — CanktlleTepOypr
: Jlanb, 2022. — 528 c. [DnextpoHHBIHA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/211148.

3. Hogukos, ®@. A. JluckpeTHas MaTeMaTHKa JIJIsl IPOTPAMMHUCTOB : Y4eOHOe 1mocooue i By30B /
®. A. HoBukos. - 2-¢ u3a. - CII6. ; M. ; Hmwxkauit Horopog : Ilutep, 2007. - 363[5] c. (Hanudue B
ouomorexke TYCVYP - 79 3k3.).

4. anopes,C./[. MmaTemaTnueckas joruka. Kypc Jeknuii 1 NpakTHYECKUX 3aHATHH. Y4ueOHOe
nocobue s By30B. BXB — [letepOypr, 2005.-410c. (Hannuue B 6ubmnorexke TYCVYP - 59 5k3.).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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https://edu.tusur.ru/publications/5864
https://reader.lanbook.com/book/206510#3
https://e.lanbook.com/book/210278
https://e.lanbook.com/book/211148

1. duckpeTtHast MmaTeMaTuka: MeToauueckue yka3aHus 1Mo MOATOTOBKE K JIa0OPaTOPHBIM 3aHATUSAM
U st camocTtosTesnbHON paboTel / E. @. XKuranosa - 2015. 133 c¢. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/6569.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopatopuss CAIIP: yueOGHas ayautopus Ajsi MPOBEIACHHS 3aHSITUN MPAKTUYECKOrO THIIA,
ydeOHast ayAUuTOpHS I MPOBEACHUS 3aHITHI 1a0OpaTOPHOTO TUIIA, TOMEIIEHUE JIJISI CAMOCTOSATEIbHOM
pabotsr; 634034, Tomckas o6nacte, T. Tomck, Bepianna ynuna, a. 74, 321 ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- UntepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwutop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- IIpoextrop LG RD-DX 130;

- II5BM -"PENTIUM-386"- 7;

- Cuctemnsiit 610k Intel Cekeron 2.93CHz KC-1 (2 mit.);

- Cucremusiii 6110k Intel Cekeron 2.93CHz KC-3;

- OKpaH;

- Jlocka mapkepHasi;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- ERwin Data Modeler r7;

- Enterprise Architect;

- Far Manager;

- Foxit Reader;

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;

CornacoBaHa Ha noptane N2 63196 8


https://edu.tusur.ru/publications/6569
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio 2005 Professional;
- Microsoft Visual Studio 2013 Professional;
- Microsoft Word Viewer;

- MySQL;

- MySQL Community edition (GPL);

- OpenOffice 4;

- Oracle Database Express Edition 10g;

- Project 2007 Standard;

- Rational Suite Enterprise V7;

- SWI-Prolog-Editor;

- Visual FoxPro 9.0 Professional;

- Windows 10 Enterprise;

-pulTY;

- Anammzatop Tpaduka Wireshark;

- KOMITAC 3DLT V12 SP1;

JlaGopatopusi MHPOPMAIIMOHHBIX TEXHOJOTHI: yuyeOHasi ayJuTOpHs IJig IPOBEACHUS 3aHATHI
MPaKTUYECKOIo THUIA, yueOHas ayAUTOpUs ISl IPOBEACHUS 3aHATHI 1a00paTOPHOro TUIIA, TOMEIICHHE
JUTsl caMocTosATeNbHOM paboThr, 634034, Tomckas oomactb, . ToMck, Bepmmanna ynuna, a. 74, 323 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- IITK na 6a3ze IBM PC/AT - 4 mr.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Debian 3.2;

- ERwin Data Modeler r7;

- Enterprise Architect;

- Far Manager;

- Foxit Reader;

- Keysight (ADS);

- Keysight System Vue;

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio 2005 Professional;

- Microsoft Visual Studio 2013 Professional;

- Microsoft Word Viewer;

- MySQL;

- MySQL Community edition (GPL);

- OpenOffice 4;

- Oracle Database Express Edition 10g;

- Project 2007 Standard;

- Rational Suite Enterprise V7;

- SWI-Prolog-Editor;

- Visual FoxPro 9.0 Professional;

- Windows Embedded 8.1 Industry Enterprise;

-pulTY;

- Anammzatop Tpaduka Wireshark;

- KOMITAC 3DLT V12 SP1;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHONB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?:£§;;i:;i? (rem) igiﬁ:fggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 BBoaHEBIE TTOJIOKEHUS. OIIK-1 3auér [Iepeuens BOIIPOCOB 1Ist
3ayuera
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN
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2 Teopust MHOXKECTB. OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
3 [lepexntouareabHbIe OIIK-1 3auér [lepeuenb BonpocoB Jyist
GyHKIIH. 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 Teopus rpados. OIIK-1 3auér [Iepeuens BonpocoB it
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 DKcTpemMasbHbIe 3aa4M Ha OIIK-1 3auér Ilepeuenb BOITPOCOB IJ1st
rpadax. 3a4era
JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTACIBbHBIX MIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHUA K CTETICHH C(OPMHPOBAHHOCTH
Orenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMW | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o ob1re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBaHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKallue yCHEIIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIemMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. IlycTe A — MHOXECTBO YHUCEJI, KOTOpBIE IEIATCS Ha 2, B — MHOXECTBO uncen, KOTOpbIe AEIATCS

Ha 3,

B:
OTBETHI:

a) A & B = {6}

6) A& B = {6, 12, 18}
B)A & B = {6, 12,14}

r)A &B= {16,

12, 15}

A=1{2,4,6,8,12,14,16}, B={3,6,9, 12, 15,18 }. Onpenenure, 4eMy paBHO MHOKECTBO A &

2. Yka3aTh KOHEYHBIE BepUIMHBI diepoBoii rienu B Heorpade G =(X,U), ecau 2IeMEeHTHI T1j ero
MaTpHUILIbI CMEKHOCTU R MMEIOT 3HaueHus, yka3aHHbIE B MaTpULIE:

R1234567
10300000
23010310
30101200
40010001
50320001
60100001
70001110
OTBeTHI:
a)5; 3
0)4;7
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B) 1;7
T) 3iisiepoBoii nenu, B 1anHoM rpade G =(X,U) , HerT.
3. VYkaxuTe MpaBWIbHYIO 3alIMCh 3aKOHA ¢ MopraHa.
OTtBeThI:
a) 7 (x1 +x2)=—(x1*x2)
0) " (x1 +x2)=x1°+x2
B) — (x1 + x2) = —x1+ —x2
r) " (x1 +x2)=—x1+—x2
4. YkaxuTe NpaBUIbHYIO 3aMUCh 3aKOHA CKJICBAHMS.
OTtBeThI:
a)xy tTyx=y
0) Xy + "y X =Xy
B)yxy+—-~yx=x
r)xy+-yx=x-+I
5. JIBe ymopsimodeHHBIE Maphl (X, y) U (U, V) paBHBI MEXY COOOM TOTIa ¥ TOJILKO TOT/1a, KOT/a:

OTBeTHI:
a)y=v
0)x=u

B)X=UHYy=V
NX=VHYy=1u
6. Jlnsa snemenToB MHOXecTBa M = {1, 2, 3, 4,.5, 6 } cocTaBUTh MaTpuily OWHAPHOTO OTHOIICHUS
R
"OpITH genutenieMm", rae R = {(a,b); a, b - anementsl M; a - genurens b}, KOTOpoe BHITIOIHIETCS
JUIS
nap : {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,2), (2,4),(2,6),(3,3),(3.6), (4,4),(.5,5), (6,6)}. B
OTBETE
MPUBECTH MapPbl, 7151 KOTOPBIX BBIMOJIHAETCS 3aJaHHOE OTHOIICHHUE.
OTtBeThI:
a)
R123456
1111111
2010101
3001001
4000100
5000010
6000001
0)
R123456
1110111
2010101
3001011
4000100
5000010
6000001
B)
R123456
1111111
2010101
3001001
4000100
5000010
6001001
r)
R123456
1111111
2010101
3001001
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10.

1.

12.

13.

14.

15.

4010100
5100010
6001001

. Mapmpyrom B rpade G=(X,U) Ha3zbIBaeTCs MOCIEI0BATEILHOCTD:

a) BepImmH u3 MHOKecTBa X U péoep n3 muokecTBa U rpada G=(X,U)

0) BepmuH U3 MHOKecTBa X U p&oep n3 mHokecTBa U rpada G=(X,U), koTopass HaUMHAETCS 1
3aKaHYMBAETCS B BEpPIIMHAX JAaHHOTO rpada

B) BEpIIUH W3 MHOXXecTBa X U pébep u3 MmuoxkectBa U rpada G=(X,U), B KOTOpOi cocenHme
BEPIINHBI — CMEYKHBIE

I') BEpPIIMH U3 MHOXKecTBa X U pébep 3 MHokecTBa U rpada G=(X,U), B KoTOpO# cocenHue
BEPIINHBI - HECMEKHBIC

. Komnonenra cBsizHOCTH Tpada — 3T0:

a) CBsI3HBIN moarpad 3aganHoro rpada

0) yacTh rpada

B) HaWOOJIBIINI IO BXOXKICHUIO BEPIITUH CBA3HBIN nmoarpad rpada
') HECBSI3HBIN noArpad 3agaHHoro rpada

. JaiiTe nmonHyIo XapakKTepUCTUKY CBSI3HOMY HEOPUEHTUPOBAHHOMY rpady:

a) COACPKUT TOJIKO OJIHY KOMIIOHEHTY CBA3HOCTHU

0) COZIEP’KUT TOJIBKO OJHY KOMIIOHEHTY CBSI3HOCTH U B HEM BCE BEPLINHBI B3AUMHO JOCTHKUMBbI
B) BCE BEPILUIMHBI B3aUMHO JOCTHUKHMbI

I) COAEPXUT TOJbKO OJHY KOMIIOHEHTY CBS3HOCTH UM B HEM €CTh BEPIIMHBI B3aUMHO
JOCTHKUMBIE

Uto o3navaet snemeHT 15,8 =0 B marpuiie cmexxHoctd R rpada G=(X,U) B TepMUHOIOTHHI
MapmipyToB, eciu | X| = 35, |U| = 28 u matpuna R — nornueckoro tuma?

a) BepmmHbI Tpada G X5 u X8 B3aMMHO HE TOCTHYKUMBI

0) KOJTMYECTBO YT, CBSA3BIBAIOIIMX BepIIUHBI X5 1 X8 B rpade G, paBHo “0”

B) BepIIuHBI X5 1 X8 B rpade G — HECMEKHbIE

T') BEPIIUHBI X5 U X8 HE CBA3BIBACT MapImIpyT IIUHBL " 1 "

Yemy paBHa CyMMa CTPOK MaTpPHIbl HHIIUACHTHOCTH OPUEHTHPOBAHHOTO Tpada, eciau TpéM
BEpIIMHAM UHIUICHTHBI pEOpa-neTiu:

a) paBHa 2

0) HEe MEHbIIIe, YeM 2

B) HE SIBJIICTCS HYJIEBOM CTPOKOMH

r) paBHa 6

VYkaxuTe 11eJb MUHUMHU3AIUH OyJIeBbIX (QyHKINH.

Yewm mpoliie aHaTUTHUECKOE BhIpakeHHe QyHKINU:

a) TeM PKOHOMUYHEE OHa B AKCILTyaTalluu

0) TeM MpoIIe ee MpaKTUYECKasi peaau3alrs Ha paaIuodJIeMEeHTax

B) TEM MEHbIIIE OMHUOOK MPH €€ MPAKTUICCKOHN pearn3aun

') 5KOHOMHMYHEE U MPOIIE €€ MPaKTUUYecKas peaau3alis Ha UHTErpalbHbIX MUKPOCXEMax
CyMMa CTpOK MaTpullbl UHIUJECHTHOCTH OPUEHTUPOBAHHOTO Tpada Oe3 nereb:

a) paBHa 2

0) HEe MEHbIIIe, YeM 2

B) SIBIIICTCS HYJICBOM CTPOKOM

r) paBHa 1

Ha ocHoBanuu Tabiuipl ICTHHHOCTH OMHApHBIX oneparuii onpenenure CAH® oneparuum x1 ~
x2.

OTtBeThI:

a) x1x2 + —x1 —x2

0) x1 +x1 —x2

B) x1x2 +x1 —x2

r) —x1x2 +x1 x2

Boeruucnure momtaocts P MuOXKecTBa M = {2, 23, 3, 15, 2, 15, 18,9, 9}

OTtBeThI:

a) P =70

6) P=96

B)P=6
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16.

17.

18.

19.

20.

—_

r)P=9

Muoxectso M= M1 U M2, rne M1 ={2, 23, 3, 15, 18,9, 9}; M2 = {5, 6, 3, 16, 15, 32, 45, 2}.
Onpenenure 3I€MEHTh MHOKECTBA M.

OTtBeThI:

a) M= {2, 23, 3, 15, 18,
6) M= {2, 23,3, 15, 18
B) M= {15,2,}

r) M= {15, 2, 3,15}
Cpasuute MHOXecTBa M1 u M2, rne M1 ={2, 23, 3,15, 1,2, 18,9, 9}; M2 = {2, 23, 3, 15, 1,
18,9)

OTtBeThI:

a) M1 =M2

0) M1 > M2

B) M1 # M2

r) MI<M2

Pemmte 3aauy ¢ momonipro nuarpamm Ditiiepa-BenHa.

N3 100 npuexaBmmx TYpUCTOB 75 3HAIM HEMEIKUH sI3bIK U 83 — paHIty3ckuii; 15 yenoBek He
3HaJIM HU HEMELKOro, HU (ppaHIry3ckoro. CKOJIbKO TypUCTOB 3HaJIM 00a 3TH fA3bIKA?

OTtBeThI:

a) 70 TypuCTOB 3HAIIN 004 sI3bIKA

0) 58 TypucTOB 3HaIM 00a A3bIKA

B) 73 TypucTa 3HaIM 00a sS3bIKa

r) 74 Typucta 3Hanu o0a s3bIKa

Heoprpad G=( X, U), rne X = (1,2,3,4,5,6,7,8), 3aman MaTpuIieii CMeXHOCTH R. DieMeHTHI 11j
Matpuilsl cMeXHOCTH R Heoprpada G umeroT cienyrorue 3nadenus: r18 =1; r58 =1; r16 =2;
128 =2; 178 =1; 176 =1; 136 =3; r46 =1, r34 =1. Onpenenure, yepe3 Kakue peopa U BEPUINHBI
MIPOXOIUT SMJIEPOB UK B JTaHHOM Ipade.

OTtBeThI:

a) sitiepoB UK B rpade G mpoxoauT uepes Bce péopa

0) siinepoB nuki B rpade G MpOXOAMT Yyepe3 BEPITUHBI ¢ YETHBIMU HOMEPAMHU

B) B 1aHHOM Tpade G He COACPIKUTCS SUTIEPOB ITHKIT

T) 3i1epoB LUK B rpade G mpoXoauT yepes3 BEpLUINHbI ¢ HEUETHBIMU HOMEpaMu

Onpenenure nepudepuiiHbie U IIeHTpalbHbIe BepirHbl B Heoprpade G=( X, U), rne X =
(1,2,3,4,5,6,7), mo ero matpuiie MeTpuku M, anemenTsl m(ij) umeroT 3Hadenus: m(1,2)= 1,
m(1,3)=4, m(1,4)= 5, m(1,5)= 3, m(1,6)= 3, m(1,7)= 2, m(2,3)= 3, m(2,4)= 4, m(2,5)= 2,
m(2,6)= 2, m(2,7)= 1, m(3,4)= 1, m(3,5)= 1, m(3,6)= 2, m(3,7)= 2, m(4,5)= 2, m(4,6)= 3,
m(4,7)=3, m(5,6)= 1, m(5,7)= 1, m(6,7)= 1.

OTtBeThI:

a) nepudepuitapie BepmuHsbl: 1;3. LleHTpanbHpie BepIIUHbBL: 7; 6

0) nepudepuiinbie BepmmHbl: 1;4. lleHTpansubie BepmmHbL: 7; 6; 5

B) nepudepuitapie BepmnHbl: 1;2;4. [leHTpaibHbIe BEpIIUHBL: 7; 6

r) nepudepuitapie BepiuHsbl: 1;2. [leHTpanbHpie BepIuHbL: 7; 6

9,9,
9,5

5,6,2,16, 15,32}
2 2 76 1

, 16, 32, 45}

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. bunapusie orHomeHus. CBoMCTBa OMHAPHBIX OTHOLICHUH.
. OxapakTepusyiTe Takue MOHATHS, Kak rpad, JOMOIHUTEIbHBIN rpad, noarpad. Uro Takoe

CMEXHOCTh, MHIIUIEHTHOCTh, CTETICHb BEPIIHHbI?

Uro takoe MunumainbHas JJH®? Kak naiitu Mmunumansuyto JJHD?

[Toxaxkxute Ha mpUMeEpe, KaKk NOCTPOUTh KOMOMHALMOHHYIO CXeMy Mo OyineBoi QpyHKUIHH,
npeacrasieHHon B JJHOD.
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. HazoBute anropuTm pemreHus 3a1a4u "MOUCK KpaTyaliiero MmapimpyTa" Ha B3eIIeHHOM rpade
6. CtpykrypHbiii aHanu3 rpada. OnpeneneHue B rpade KOJTUIecTBa MapIIPYTOB 3aJaHHON JIJTUHBI.
Onpenenenne metpuku rpada. Kommonenrta cBsizHocTH Tpada.

9.1.3. Tembl 1a00paTOpPHBIX padoOT

1. Jloka3artenbcTBa paBeHCTBA MHOXecTB. CBolicTBa OTHOLIEHMH. Pemenue npumepoB Ha
MHOXECTBaX.

2. ®opMBl 3aMHMCH MEPEKII0YATENbHBIX QYHKIUH. MeToapl MUHUMHU3aUU OyJIeBBIX (yHKLIHH.
[TocTpoeHue cxeM Mo 33AaHHBIM JIOTUYECKUM (DYHKIIHSIM.

3. Yuapuble 1 OuHapHbIe onepanuu Haja rpadgamu. CTpyKTypHBIH ananu3 rpada. OnpeneneHue B
rpade Koau4yecTBa MApUIPYyTOB 3aJaHHON AnuHBL. OnpeneneHue MeTpuku rpada. CBI3HOCTh
rpaga.

4. Haxoxxnenue KpaTyaiimero mapuipyta B rpade. HaxoxxaeHne MUHMMaIbHOTO MapiipyTa B
rpade. HaxoxaeHne MakCUMalbHOTO TIOTOKA HA TpaHCIOpTHOM cetu. [lapocoueranue (rpadsi
Ké&nwura).

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce nzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHEeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIBHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HauYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSl 1 WHBAJINJIOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYECHUS
C HapylmeHusIMH cIyxa TecTsl, MUCbEMEHHBIE IIperMy11eCTBEHHO TUCEMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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