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AHHOTAIMA

HucuumumHa «KoMIIBIOTEpHBIE CETH B DIEKTPOMEXaHMYECKHX CHCTEMax» BXOJUT B
BapHATUBHYIO YacTh 00pa30BaTeIbHON MPOrPAaMMBI MOJITOTOBKH 00YYaIOUINXCS 1O CIIEHUAIBHOCTH
13.05.02 «CrneunanbHble AIIEKTPOMEXAHUYECKHE CUCTEMBI» HaIPaBJIEHHOCTh
«DNEKTPOMEXaHUYECKHUE CHCTEMBl CIEIHAIBHBIX YCTPOWCTB W mM3Aenuit»y. JucrmmimHa
peanmuzyercs kadenpoit No32.

JlucuuiuiiHa HaneneHa Ha (GOpMUpPOBAHHE Y BBITYCKHHUKA

o0mrernpoheccHoHAIbHBIX KOMIIETCHITHI:

OIIK-2  «cmocoOHOCTh  pemaTh  Npo(ecCHOHANbHBIE  3aJaud € TPUMEHEHHEM
MaTeMaTHUYECKOro anmnapara, B TOM YHUCJIE C UCIOJIb30BaHUEM BBIUMCIUTEIBHON TEXHUKN,;

npodeccroHabHBIX KOMIIETEHIINN:

[IK-20 «crocoOHOCTh KBaNU(UIMPOBAHHO MPOBOAMTH MPOBEPKY M OLEHKY TEXHHUYECKOTO
COCTOSIHUSL 3JIEMEHTHOTO COCTaBa CIELUAIbHBIX JJIEKTPOMEXAaHMYECKUX CHCTEM, BBISIBISTH U
YCTPaHATh XapaKTEPHbIE HEUCTIPABHOCTH.

CopnepxaHue AUCUUIIMHBI OXBAaThIBAE€T KPYr BOIIPOCOB, CBS3aHHBIX C MPOEKTUPOBAHHUEM
KOMITBIOTEPHBIX CETEH B JIEKTPOMEXaHUUECKUX CHCTEMAX.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMAaTPUBAET clieAyrolue GopMbl OpraHu3alun y4eOHOTro
rpolecca: JIEKIIMH, 1a00paTopHble paOOTHI.

[IporpaMmoii AUCHMIUIUHBI MPEAYCMOTPEHBI CJHENYIOIIME BHABI KOHTPOJS: TEKYLIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsS aTTecTaus B opMe 3aueTa.

OO6mast TpyI0€MKOCTh OCBOCHHMSI TMCIUIUIMHBI COCTABIIECT 3 3a4eTHHIX enuHuIlbl, 108 gacos.
SA3bIK 00y4YeHUS 110 AUCITUTUTHHE «PYCCKUI».



1. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JMCUMILIUHE

1.1. Heau npenogaBaHus IMCUUILINHBI
JlaHHas ~ JMCIMIUIMHA  MPENOCTaBJISIET  BO3MOXKHOCTh  CTYJEHTaM  pa3BUTb U
MPOJICMOHCTPUPOBATh HABBIKM B  00JIACTU TMPOEKTHUPOBAHMUS KOMIIBIOTEPHBIX CETe B
ANEKTPOMEXAHUYECKUX CHUCTEeMax. Takye MO3BOJSET HArJIAIHO TOHSATh U Pa3o0paTh OCHOBHBIC
MIPOLIECCHI, MPOTEKAOIMKE MPU (DYHKIIMOHHUPOBAHUU W B3aUMOJICHCTBUHU DJICKTPOMEXAHUICCKHX
CHUCTEM, a TAK)KE€ KOMIIOHEHTOB COINPSHKEHHBIX C HUMU KOMIIBIOTEPHBIX CETEM.

1.2. TlepeyeHb MJIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHUSs MO TUCHHUILIMHE, COOTHECEHHBIX €
IUIAHUPYeMbIMH pe3yJbTaTamu ocBoeHusi OI1
B pesynaprare OCBOGHHS AMCHUIUIMHBI OOYYalOUIMICS JIOJDKEH 00JajaTh CIEAYIOIIUMU
KOMIICTCHIIUAMM.
OIIK-2 «cmocobHOCTh pemath mpodeccHuoHaNbHBIE 3aJa4d C NMPUMEHEHHEM MaTeMaTH4YeCKOTO
arrmapara, B TOM 4UCJI€ C UCIIO0JIb30BaHUEM BBIYUCIIUTEILHON TEXHUKI)

3HaTh — TEOPETHUYECKUE OCHOBHI MTPOCKTUPOBAHMS KOMIIBIOTEPHBIX CETEH B AJIEKTPOMEXaHUUYECKUX
CHUCTEeMax;
YMETh — UCTIOJIb30BaTh OCHOBHBIE METOIbI U AJITOPUTMBI JJIs PEIICHUS TPAKTHUECKUX 3a]1a4;

BJIaJ€Th HaBbIKAMH — BI)I60pa NoAXOAAIX aJITOpUTMOB I PEHICHHUA HETPHUBUAJIBHBIX
IMPUKIAAHBIX 3a1a4;
HUMETh OIIBIT ACATCIIBHOCTH — OIIMCaHUus (bI/ISI/IKO-MaTeMaTI/ILIeCKOFO armapara KOHerTHOI\/’I

TOITIOJIOTHH KOMHBIOTepHOﬁ CCTH.

IIK-20 «cnmocoOHOCTh KBaMU(PUIIMPOBAHHO TMPOBOAWTH MPOBEPKY M OIEHKY TEXHHYECKOTO
COCTOSIHUSI DJIEMEHTHOTO COCTaBa CIICLUAJbHBIX JJIEKTPOMEXAHUUYECKUX CHUCTEM, BBISBIATH H
YCTpPaHATh XapaKTEPHbIE HEUCTIPABHOCTHY:

3HATh — TEOPETUYECKUE OCHOBBI, CBA3AHHBIE C 3JICKTPUUECKUMU anapaTaMu;

YMETb — IPUMEHSTh U BEIOUPATh 3JEKTPUUECKUE allapaThl;

BJIaJICTb HAaBBIKaMHW — TIIPOBCACHHA CTaHIAPTHBIX HUCITBITAHUM OJICKTPOOHEPIE€THYCCKOIO U
QJIETPOTCXHHUYCCKOI'O O60py,HOBaHI/I$I;
HUMCTb OIIBIT JCATCIIBHOCTH — pacueTa napamMeTpoB SJICKTPOSHEPICTUUCCKOT'O u

QJICTPOTCXHHUYCCKOI'O O60py,HOBaHI/I$I.

2. Mecto nucuunjaunsl B cTpykrype OIl

HI/ICHI/IHHHHa 6a3preTc;1 Ha 3HAHHAX, PAHCC HpI/IO6pCTeHHbIX 06y‘laI-OI_I_II/IMI/IC$I pu MU3y4YCHUU
CIEAYIOIIUX JUCLIUILINH:

—  «Mudopmarukay;

- «MaTeMaTI/IKa»;

— «DPusukay;

- «HpOFpaMMI/IpOBaHI/IC Ha s3bIKaX BBICOKOT'O YPOBH».
3HaHI/I$I, MOJIYYCHHBIC IIpU  HU3YYCHHU MaATCpUalia ,HaHHOﬁ JUCHUITIIMHBI, HMCKOT Kak
CaMOCTOATCIIbHOC 3HAYCHUEC, TaAK U UCTIOJIB3YIOTCA IPHU U3YUCHUU APYIUX AUCHUILIINH:

- «praBJ'IeHI/Ie pO6OTaMI/I n pO6OTOTeXHI/I‘{eCKI/IMI/I CHUCTEMAaMH».

3. Oobem qucuumiaunbl B 3E/akaaem. yac
I[aHHLIC 06 06IJ_ICM 06’beMC AUCHUIIIMHBI, TPYAOCMKOCTHU OTACIBHBIX BUIOB y‘-Ie6HOI7I pa6OTLI 110

JUCHUITIIINHEC (I/I pacnpeaciiCHuc 3TOM TPYAOCMKOCTH I10 CCMGCTpaM) MMPpEaACTaBJICHLI B Ta6m/1ue 1



Tabnuma 1 — O6beM U TPYAOEMKOCTh UCIUATIIIHHBI

B i T

uj y4eOHOH paboThI Beero PYAOEMKOCTH 10
ceMecTpam
Ne9

1 2 3

OGuIast TPYI0EMKOCTH 3/ 108 3/ 108

aucuunannbl, 3E/(uac)

Ayoumopmbsie 3anamus, BCETO 4ac., 51 51

B mom uucne

nexnuun (JT), (dac) 17 17

[pakTudeckne/ceMUHAPCKIE 3aHSATHS

(IT3), (gac)

naboparopusie padotsl (JIP), (uac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP),

(gac)

Ok3amMeH, (Jac)

Camocmonmenvhasn paboma, BCero 57 57

Buja npoMe:kyTOYHOT0 KOHTPOJISA: 3auer 3auer

3adet, audd. 3ayer, sx3aMeH (3auer,

dudd. 3a4, Ik3.)

4.

Coz{epmaHHe AUCHHUILIIINHbI

4.1. PacnpeaesieHne TPY10eMKOCTH JUCIHUNIHMHBI

1o pasjaejiaM U BUJIaM 3aHATHI

Pazaenbl u TeMbl TUCHUIUIMHBI K MX TPYAOEMKOCTh ITPUBEICHBI B TAOIUIIE 2.
Tabnuma 2. — Pa3nensl, TEMbI TUCIUTIIMHBI U KX TPYAOEMKOCTh

Pasgensl, TeMbI JUCHMITINHBI Jlexun 113 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cemectp 9

Pasnen 1. OGIue MpUHIMITBI TOCTPOCHUS 1 0 2 0 2
ceren
Pasnen 2. KommyTanus kaHajioB U MAKETOB 1 0 2 0 3
Pasnen 3. ApxuTekTypa U CTaHIapTH3AIUS 1 0 2 0 3
ceren
Paszzen 4. CereBble XapaKTEPUCTHKU 1 0 2 0 3
Pasznen 5.Meroapl o0ecrieueHus KauecTBa 1 0 2 0 3
00CITyKHBaHUS
Pasgen 6. JIuanu cBsa3n 1 0 2 0 4
Pasnen 7. KogupoBanue u 1 0 2 0 3
MYJIBTUTUIEKCUPOBAHUE TAHHBIX




Paznen 8. becipoBoaHas nepenava JaHHBIX 1 0 2 0 3

Paznen 9. TexHOIOrUHU HOKAJIBHBIX CETEN Ha 1 0 2 0 3
pasaenseMoi cpezie

Paznen 10. Kommytupyemsie ceru Ethernet 1 0 2 0 3
Pasznen 11. Axpecanus B cTeke MPOTOKOJIOB 1 0 2 0 3
TCP/IP

Paszzen 12. IIpoTOKOI MEXKCETEBOTO 1 0 2 0 3
B3aUMOJCHUCTBUS

Pasnen 13. bazossle mporokons TCP/IP 1 0 2 0 3
Pa3znen 14. JlononaurtenbHble QyHKIUU 1 0 2 0 3

MapipyTtuzaTopoB IP-cereit

Pasnen 15. Y nanennsii goctyn 1 0 2 0 3
Pasnen 16. CereBble CiryKObI 1 0 2 0 3
Pasnen 17. CereBast 6€3011aCHOCTD 1 0 2 0 2
Hroro B cemecrpe: 17 0 34 0 57
Uroro: 17 0 34 0 57
4.2. Copnep:xanue pa3iejioB U TeM JeKIMOHHbIX 3aHATHI
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH TPUBEACHO B TabIuIE 3.
Tabnmuma 3 - CoxepxaHue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATUI
Howmep paznena Ha3zpanue u conepxaHue pa3jiesioB U TEM JICKIIMOHHBIX 3aHITUI

1. Paznen 1. Obume mpUHIATIBE TOCTPOCHUS CETeH
1.1.CereBoe mporpaMmmHoe obecIieuecHne

1.2. ®duznveckas nepeaya JaHHBIX 110 JTUHUSM CBSI3H
1.3.I1poGsieMbl CBSI3U HECKOIBKUX KOMIIBIOTEPOB
1.4.0600611eHHAas 331248 KOMMYTaITUU

2. Pazpmen 2. KommyTarus kaHaJIOB 1 TAKETOB

2.1.KoMMyTarysi KaHaJIOB

2.2.KoMMyTaInus nakeronB

2.3.CpaBHeHHe ceTell ¢ KOMMYTAIel ITaKeTOB M KAHAJIOB

3. Pazpmen 3. ApxurekTypa u cTaHAAPTH3AINS CeTer

3.1 JIeKOMITO3HITUSA 3aJaUH CETEBOrO B3aNMOJICHCTBHS
3.2 Mogens OSI

3.3 Crangapruzamus cereit

3.4 NudopmanmoHHbIe 1 TPAHCTIOPTHBIE YCITYTH

4. Paznen 4. CereBble XapaKTEpUCTUKU

4.1. Turbl XapaKTepPUCTUK
4.2.11pon3BOANTEIHHOCTH

4.3.HanexxHocTh

4.4.XapaKTeprCTHKH CETH MOCTABIIMKOB YCIyT

5. Paznen 5.Metozp! obecrieueHns kKadecTBa 0OCITy>KUBAHUS
5.1 O630p MeTOAOB OOecIeueH s KauecTBa 00CITyKUBAHUS
5.2. Ananu3z ouepeneit

5.3. TexHuka ynpaBieHuUs OuepeasMu

5.4MexaHu3Mbl KOHANLMOHUPOBAHUS TpaduKa
5.5.00patHas cBs3b




5.6.Pe3epBupoBanue pecypcos
5.7.lmxuHUpUHT Tpaduka

Pasznen 6. JIuauu cBa3u

6.1. Knaccudukaims TuHUN CBI3U
6.2. XapakTepuUCTHKH JUHUH CBA3U
6.3. Tumsl kabeneit

Paznen 7. KogupoBanue u MyIbTHILIEKCHPOBAHUE JAHHBIX
7.1. Monynsuus

7.2. JIuckpeTu3aIus aHaJIOTOBBIX CUTHAJIOB

7.3. Metoas! KOOUpOBaHUS

7.4. OOHapyKeHHEe B KOPPEKLHUs OIMOOK

7.5. MyabTUILIEKCUPOBAHNE U KOMMYTalUs

Pasnen 8. becripoBonHas nepegaya JaHHBIX
8.1. becipoBoHas cpena nepenadu

8.2. becripoBOIHbBIE CHCTEMBI

8.3. TexHOMOrMs MIUPOKOMOJIOCHOTO CUTHAJIA

Paznen 9. TexHonmoruu JOKAJIBHBIX CETEH Ha pa3AesieMoi cpese
9.1. OOr1as xapaKTepUCTHKa IPOTOKOJIOB JIOKAJIBHBIX CETEH Ha
pas3zaensemMoit cpene

9.2. Texuonoruu Token Ring u FDDI

9.3. BecipoBonnbie jokansHbie cetn IEEE 802.11

9.4. Tlepconansuble cetn u Texnonorus Bluetooth

Pazzaen 10. Kommytupyemsie ceru Ethernet

10.1. Mocr kak npe/uecTBeHHUK ¥ (yHKIIMOHAIBHBINA aHaJIoT
KOMMYTaTopa

10.2. KommyTaTOopst

10.3. CkopocrHbie Bepcun Ethernet

10.4. ApxuTeKkTypa KOMMYTaTOpOB

10.5. KOHCTpYKTUBHOE HCTIOTHEHHE KOMMYTaTOPOB

Pasmen 11. Anpecarus B creke nmporokonos TCP/IP
11.1. Crex nporokomnos TCP/IP

11.2. Tunsr agpecos creka TCP/IP

11.3. ®opmar IP-agpeca

11.4. Tlopsnok Haznadenus IP-ampecon

11.5. Orobpaxkenue |IP-anpecoB Ha JTOKaIbHBIC agpeca
11.6. Cucrema DNS

Paznen 12. [IpoToOKOII MEKCETEBOTO B3aHMOACHCTBHS
12.1. ®opmar IP-nmakera

12.2. Cxema IP-mapmpytuzanun

12.3. MapmpyTu3anus ¢ HCIIOIb30BaHUEM MaCOK
12.4. ®parmenranms |P-iakeroB

Paszen 13. Basossie mporokonsr TCP/IP

13.1. IIpotokomnst TpancnoptHoro yposHs TCP u UDP

13.2. O6mue cBoicTBa U KIacCH(PUKAIHS TPOTOKOIOB MapIIPYTH3AIIUU
13.3. IIpotokon RIP

13.4. Ilporoxon OSPF

13.5. MapupyTtu3anuus B HEOTHOPOJHBIX CETIX

13.6. [Ipotokon BGP

13.7. Ilporokon ICMP

Pazpnen 14. ononaurtenpHple QyHKIIMN MapipyTu3atopos |P-cereit
14.1. dunpTpauus

14.2. Crangaptst Q0S B IP-ceTsix

14.3. TpaHcus1Ms CETEBBIX aAPECOB

14.4. T'pynnoBoe BelaHue

14.5. IPv6 kak passutue creka TCP/IP

14.6. MapmipyTusatopsl

10.

Paszpen 15. Y nanennsiii foctyn
15.1. Cxemsl yAaJIeHHOTO IOCTyNa




15.4. BecnipoBoHOM AOCTYII

15.2. KommyTHpyeMblil aHaIOrOBBII 1OCTYM
15.3. KommyTupyemsrit noctym uepes cetb ISDN

11. Paznen 16. CereBbie CIty:KObI

16.1. Beb-cmyx0a

16.2. IP-renedonus

16.3. [Ipotokon nepeaaun ¢aitior
16.4. CereBoe ymnpanienue B IP-cersix

12. Pasgen 17. CereBas 0e301aCHOCTD
17.2. Tunsl 1 mpUMepHI aTaKk

17.4. lllugpoBanue

17.6. Ceru VPN Ha ocHoOBe mmpoBaHus

17.5. AyreHTrUKAIWS, aBTOPU3AIHSL, AyAUT

17.1. OcHoOBHBIE TOHSTHSI HH)OPMALIMOHHON 0E30MACHOCTH

17.3. Merospl obecrieueHus HHGOPMAIMOHHON 0€30aCHOCTH

4.3. TIIpakTunyeckue (CeMMHApPCKHE) 3aHITHSA
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B Ta0Onuie 4.

Tabnuia 4 — [IpakTuueckue 3aHITHS U UX TPYAOEMKOCTh

Ne
Ne - | TpynoeMkocThb
TeMbl IPaKTHUECKHIX 3aHSTHA @opMBI TPAKTUYECKUX 3AHITHI > | pasaeiia
/11 (qac) JTUCITHII-
JIUHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
Bcero:
4.4, JlaGopaTOpHbIe 3aHATUSA

Tembl 1a00paTOPHBIX 3aHATUHA U UX TPYIOEMKOCTh IPUBEIACHBI B TAOIHIIE 5.
Tabnuma 5 — JIlabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh

No T

° TTOEMKOCTb
HaunmenoBanue nabopatopHbix paboT by ’ Ne pasnena
n/m (qac) JUCLUIUIAHBI
Cemectp 9

1. Nzyuenue moaenu OSI 2 3

2. N3ydeHue TUTIOB XapaKTEPUCTHK CETeH 2 4

3. N3ydenue Tunos xabeneit 2 6

4, KoaupoBanue 1 MylbTUIIIIEKCUPOBAHUE JAHHBIX 2 7

5. N3yuyenne xapaKTepuCTUKU IPOTOKOJIOB JTOKAJIBbHBIX 2 9

ceTell Ha paszenseMoi cpene

6. Uzyuenune 6ecnipoBonubie tokanbHbie cetn |IEEE 802.11 2 9

7. Pacuer KOHCTPYKTUBHOI'O UCIIOJIHEHUS KOMMYyTaTopa 2 10

8. W3y4enue creka nmpotokonos TCP/IP 2 11

9. Nzyuenue cucrembl DNS 2 11




10. | Ompenenenuie MapuIPyTU3ALKUH C UCIOIB30BAHUEM 2 12
MacokK
11. | Usydenue oOImUX CBOMCTB M KIIaCCH(UKAIMH 2 13

[IPOTOKOJIOB MapLIPyTU3ALUH

12. | U3yueHne KOMIOHEHTOB M (PYHKIIMOHUPOBAHHS 2 14
MapIIpyTu3aropa

13. | U3yuenne cxeM ygaleHHOTO JOCTyIa 2 15

14. | U3yuenue cereBoro ympasieHus B |P-ceTsax 2 16

15. | U3yuenue MeTo10B K(POBaHUS JaHHBIX 2 17

16. | M3yueHue OCHOBHBIX METOJIOB O0CCIICUCHUS 2 17
nH(pOpPMaLlMOHHON OE301MaCHOCTH

17. | U3yuenue cereir VPN 2 17

Bcero: | 34

4.5. KypcoBoe npoekTupoBanue (padora)
VY4eOHBIM MIaHOM HE IPETYCMOTPEHO
4.6. CamocrosiTeibHasi padoTa 00y4aromMXCs
Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE 6.

Tabnuia 6 Buibl camoctosTensHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocTosTenbHOM padoThI Bcero, gac | Cemectp 9, Hag
1 2 3
CamocrosiTeibHas paboTa, BCEro 57 57
U3y4CHHE TEOPETHYECKOr0 MaTepraa 50 50

mucriutirHb (TO)

kypcoBoe mpoektupoBanue (KII, KP)

pacderHo-Tpadudeckue 3ananus (PI'3)

BhITIONTHEHUE pedepara (P)

[Tomroroska k Tekymemy koHTpoio (TK)

nmomarrHee 3ananne (/13)

o| O N o o] o
o| O N ol o] o

KOHTpPOJIbHBIE pa0boThl 3a04HUKOB (KP3)

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0eCTIeYeHUS IJISl CAMOCTOSTEIbHOI

PatoThI 00Yy4AKIIMXCS MO0 JUCHUTIMHE (MOAYJII0)
y‘{e6HO-MeTO,Z[I/IquKI/Ie MaTepuajibl I CaMOCTOSITEIILHOU pa6OTLI o6yqafoumxc;1 YKa3aHbl B

.. 8-10.
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6. IlepeyeHb OCHOBHOI M IONOJHUTEJIbHOM JIUTEPATYPHI

6.1.

Tabnuua 7 — [lepedeHb OCHOBHOM JIMTEpaTypHI

OcHoBHasi inTeparypa
[lepeuenp OCHOBHOI IMTEPATYPHI IPUBEICH B TaOiuLE 7.

ludp

bubnmorpaduyeckas ccouika / URL ampec

KonnyecTBo 3K3eMIUISIPOB B
oubnuoreke
(Kpome IEKTPOHHBIX IK3EMILISIPOB)

ISBN 978-5-496-
01967-5

Omudep B.I'., Omudep H.A.
Kommnerorepnsie cetu. [IpuHnuIsl,
TEXHOJIOT MU, TPOTOKOJIbI: YUEOHUK /s
BY30B. 4-¢ u3z. — CII06: ITurep, 2016. — 944
C.: ML

https://nnm-
club.name/forum/viewtopic.php?t=1128724

13

ISBN 978-5-496-
00831-0

Kowmnerotepusie cetn = Computer
networks / 3. Tanen6aym, /1. Yazepomn. -
5-e m3x. - CIIG. : [IMTEP, 2015. - 960 c.

28

ISBN 978-5-8088-
1030-3

HNHcTpymeHTaNIBHBIE CPEACTBA
MH(OPMALIMOHHBIX CUCTEM : YueOHOE
noco6ue / B. I1. Kamroxusii, JI. A. Ocunos
; C.-IleTepO. Toc. yH-T adpOKOCM.
npudopoctpoenus. - CII0. : U3n-Bo I'YAII,
2015. - 138 c.

63

ISBN 978-5-8088-
1063-1

NHpokoMMyHUKALIMOHHBIE CETH.
MonenupoBaHue U OlleHKa BEPOSATHOCTHO-
BPEMEHHBIX XapaKTEPUCTUK : MOHOTpadus
/ O. U. Kyry3os, T. M. Tarapnaukosa ; C.-
[TerepO. roc. yH-T a’3poKOCM.
npubdopoctpoenus. - CII6. : Uzn-Bo I'YAII,
2015. - 382 c.

23

ISBN 978-5-946-
00217-2 : 448.00

Nudopmaruka. ba3oBslii kypc : yuebHOe
noco6ue / C. B. CumonoBuu [u jp.] ; pen.
C. B. CumonosBunu. - 3-e u3n. - CIIO. :
I[TUTEP, 2015. - 640 c.

23

6.2.

JlonoJHuTebHAS JINTEpaTypa

[lepedyeHb AOMOTHUTENBHOM TUTEPATyphl IPUBEJECH B TabuIIe 8.
Tabnuua 8 — [lepeyeHb JONOTHUTENBHOM TUTEPATYPHI

HIudp bubnmorpaduueckas cceika/ URL agpec KonnyecTBo 3K3eMIIIsIpOB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)
ISBN | KommbrorepHsie cetr: yaeOHoe mocooue / A.B. | http://znanium.com/bookread2.php?book=2495




11

978-5- | Ky3un. — 3-e u3j., nepepad. 1 pom. — M.: 63
91134 | ®OPYM: UH®PA-M, 2011. - 192 c.: ni. —
-476-4 | (ITpodeccroHanpHOE 0Opa3oBaHMeE).
http://znanium.com/bookread2.php?book=2495
63

/. IlepedyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKALIMOHHOM CeTH

HMHTEPHET, HeoOX0AMMBIX J1J151 OCBOEHHS U CIUILIMHbI
[Tepeuens pecypcoB uHpopMamoHHo-TenekommyHukanuonHoi cetn MHTEPHET, HeoOxomuMbIx

AJI1 OCBOCHH A OVICHUIIIIMHBI IPUBEACH B Ta6J'II/IH€ 9.

Tabmuua 9 — Ilepedens pecypcoB uHbopMamoHHO-TenekoMmmyHukanmonno cetu MHTEPHET,

HCO6XOI[I/IMI)IX JUIA OCBOCHUA OUCIIUITIINHBI

URL anpec HaumenoBanue

https://habrahabr.ru/post/307252/ | OcHoBbI KOMITBIOTEpHBIX ceTeit. Tema Nel. OcHOBHBIE ceTeBbIE

TCPMHHBI U CCTCBLIC MOJICIIN

8. IlepeyeHb MH(POPMAIMOHHBIX TEXHOJIOTH, MCTIOJb3YyeMbIX IPH
OCYHIECTBJICHUH 00Pa30BATEIBHOI0 MPOLECCA MO AMCIUIINHE

8.1. IlepeyeHb MPOrpaMMHOI0 0GecTIeYeHUsI

[lepedyeHp UCTIONB3yEMOTO MTPOrPAMMHOTO 0OecrieueH s npeacTasieH B Tadmuie 10.

Tab6muma 10 — [Tepedyens nmporpaMMHOTo oOecredeHus

Ne n/m HanmenoBanue
1. Omnepanuonnas cuctema Linux 14.04 LTS
2. Cucrema st 0OHApY)KEHHS TEKCTOBBIX 3aMMCTBOBAHUM B YI€OHBIX M HAYUHBIX paboTax

«Agtumiaruatr BY3»

WuTterpupoBanHas cpesia pa3paboTKH mporpaMMHOTO obecriedeHus Pycharm

8.2. IlepeyeHb MHGPOPMAITHOHHO-CIIPABOYHBIX CHCTEM
[lepeveHp UCTONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM TpeicTaBicH B Tabwmie 1 1.

Ta6muma 11 — [lepeyersr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumeHnoBanue

He npenycmoTtpeno

9. MarepuajbHO-TeXHHYECKAsi 6a3a, HEOOX0AMMAsI JIJIS OCYIIeCTBJIEHUA

00pa3oBaTeJLHOIO Mpolecca Mo JUCIHUILIHHE

CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl peicTaBiieH B Tadnuie 12.

Tabnuma 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Howmep aynuropun

Ne /i HauMmenoBaHue cocTaBHON YacTU MaTepPHATbHO-TEXHUYECKOM 0a3bl (mpu
HE0OX0IUMOCTH)

1 JlexuuMOHHAas ayAUTOpUS 21-16

2 MynbTuMenuitHas JeKUUOHHAs ayIUTOPUS 21-28
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10. ®oHp OLeHOYHBIX CPEACTB IJIf IPOBeJAeHUS MMPOMEKYTOYHOM aTTecTalun

00y4arImmuxcs Mo JUCHMUILINHE
10.1. CocraB (hoHIa OIICHOYHBIX CPEICTB MpUBEACH B Tabnuie 13
Tabmuna 13 - CocraB (oHIa OIIEHOUHBIX CPENICTB I IPOMEKYTOUHOM aTTeCTAI[H

Bua npomexyrodHoit arrecranuu [IpuMepHBI IEpeYeHb OLIEHOYHBIX
CPEICTB

3auer Crnucok BOIIpOCOB;
TecTsl.

10.2. TlepedeHb KOMIICTCHIIMH, OTHOCSIIMXCS K MUCIUIUIMHE, W 3Tanmbl X (HOPMHUpPOBAHHUSI B
MpoIIeCCe OCBOCHUS 00pa30BaTEIBLHOM MPOTPaMMBbI IPUBEACHBI B Ta0wuIe 14.

Tabmuma 14 — TlepeueHb KOMIETEHIMH C yKa3aHUEM OJTaroB WX (OPMHUPOBAHHUS B Tpoliecce
OCBOEHHS1 00pa30BaTEIbHOM MPOrpaMMBbl

Otanbl pOpMUPOBAHUS KOMIIETEHIIUHN T10
Howmep cemectpa JUCHUIIMHAM/TIPAKTUKaM B IIPOLIECCE OCBOCHUS
oIl

OIIK-2 «cmocoOHOCTh pemath MpodecCHOHANBHBIC 3aJa4d C MPUMEHEHHEM MaTeMaTHYeCKOTO
arrmapara, B TOM YUCJI€ C UCII0JIb30BaHUEM BBIYUCIIUTEILHOU TEXHUKI))

1 Marematrka. AHaTUTHYECKass TE€OMETpUS H
nuHelHas anredpa

TeopeTnueckass MEXaHHKa

DJIEKTPOTEXHUKA

DIIEKTPOTEXHUKA

CHGHI/IaHBHBIe OJICKTPOMECXaHNYCCKUE CUCTEMBI

MarteMaTHuecKkue MeTOAbI UCCIIEI0BAHNNI

KOMHBIOTepHBIe CCTU B JJICKTPOMEXaHUYCCKUX
CcHUCTEMax

©O© |oO0 bl ww

IIK-20 «cnocoOHOCTh KBATM(PUIIMPOBAHHO MPOBOJUTH TMPOBEPKY U OLEHKY TEXHUYECKOTO
COCTOSIHUSI DJIEMEHTHOTO COCTaBa CIIELUAJbHBIX DJIEKTPOMEXaHMYECKUX CHCTEM, BBISBISTH U
YCTpPaHATh XapaKTEPHbIC HEUCIIPABHOCTI)

4 DIIeKTpPOHUKA

TeOpI/IH ABTOMATHUYCCKOTO YIIPABJIICHUS

DIIEKTpPOHUKA

TeOpI/IH ABTOMATHUYCCKOTO YIIPABJIICHUS

Hudpossie cuctemsl yrpaBieHUs

ABI/IaHI/IOHHLIe QJICKTPHUYCCKHNEC MalllMHbI

KOMHLIOTepHLIe CCTHn B CIICHHaJIbHBIX
KOMIIJICKCAX JICTATCIIbHBIX aIllIapaTOB

© | O N O o1 o1

KOMHBIOTepHBIe CCTU B JJICKTPOMCXAHUYCCKUX
cucremMax

Texandeckoe O6CJ'Iy>KI/IBaHI/IC u PEMOHT
CIICHUAJIBHBIX 3JICKTPOMEXaHNYCCKUX CUCTCM

10

10.3. B kauecTBe KpUTEpHEB OLEHKH YPOBHSI C(OPMHPOBAHHOCTU (OCBOEHHS) y OOYYarOLIUXCS
KOMIETEHII NPUMEHsIeTCsl [IKajla MOJYJIbHO—PEUTHHIOBON CHCTEMBbI yHUBepcuTeTa. B Tabnuie
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15 mnpencraBnena 100—OamnbHast W 4-OayibHas IOKabl JUIi  OLEHKH C(OPMHPOBAHHOCTH
KOMIIETCHIIU .
Tabmuna 15 —Kpurepuu onieHku ypoBHSI COOPMHPOBAHHOCTH KOMITETCHIIUI

Or11eHKa KOMIIETEHITII

100-
OayubHAs
KA

4A-GayuibHAas
IKaJIa

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUIHA

85 <K <100

«OTIIMYHO)»
(Ga4YTCHO)»

- oOydJarommiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
Marepua,

- YBEPEHHO, JIOTHYHO, MOCIEA0BATEIHHO U TPAMOTHO €T0 M3J1araer;

- ONMpasCh HA 3HAHUS OCHOBHOW W JOTIOJIHUTEIBHOM JIMTEpPATYypHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MTOJOXKEHUS C MPAKTHIECCKOMN
JIeSITeTbHOCTBIO HAMPABIICHUS,

- yMeJI0 00OOCHOBBIBACT U APTYMEHTUPYET BBIJIBUTAEMBIE UM UJICH;

- JIenaeT BEIBOJBI M 0000ICHMS,

- CBOOOIHO BJIAJICET CUCTEMOM CHEIUATM3UPOBAHHBIX TIOHTHIA.

«XOPOLLIO»
<«GAYTEHO»

- 0Oy4aroIIMIiCs TBEPIO0 YCBOMWJI MPOTPAMMHBIN MaTrepuai, TpaMOTHO U
MO0 CYIIECTBY U3JIaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

- HE JIONTyCKAET CYIIECTBEHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C TMPAKTHUECKOW ACSITEIBHOCTHIO
HaIpaBJICHUS,

- AQpTYMEHTHUPYET HAyYHBIC MOJIOKCHHS;

- JIeJIaeT BBIBOJLI M 00OOIIEHNS;

- BJIQJICET CHCTEMOM CIEIMaIN3UPOBAHHBIX TOHSITHH.

«yOBJIETBO-
PUTETHHO»
«GaYTEHO»

- 00yyarouuiicss yCBOWJI TOJbKO OCHOBHOM NPOTpaMMHBIN MaTepual,
M0 CYIIECTBY HM3JlaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOI
JUTEpaTyphl;

- JIOTIyCKaeT HECYILECTBEHHbIE OMMOKHU U HETOYHOCTH;

- HCTBITHIBAET 3aTPyJHEHHUS B MPAKTUUYECKOM MPUMEHEHHH 3HAHUI
HaIpaBIICHUS;

- c1abo apryMeHTHPYET Hay4HbIE TIOJIOKEHUS;

- 3aTpyAHSIETCS B POPMYIUPOBAHUM BBIBOJIOB M 000OIIEHNUH;

- YACTHYHO BJIAJIC€T CUCTEMOMN CIEUAIN3UPOBAHHBIX MMOHSATHIA.

«HCYIOBJICTBO
PUTEIIBHOY)
«HEC 3a4YTCHO»

- oOyJarmuiicss HE YCBOWJ 3HAYMTEIBHON YacTH MPOrPaMMHOTO
Marepuana,

- JIONyCKaeT CYIIECTBCHHbIC OIMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHUH MTPOOIIEM B KOHKPETHOM HallpaBJICHUH,

- HCTIBITHIBACT TPYAHOCTH B IPAKTUYCCKOM MPUMEHECHUH 3HAHUH;

- HE MOXET apryMEHTUPOBATh HAYYHbIE TI0JI0KCHUS;

- He GOPMYIIUPYET BBIBOJIOB U 000OIICHHIA.

10.4. TumoBble KOHTPOJIBHBIC 33JJAHUS WK UHBIE MATEPUAIIbI:
1. Bompocs! (3amaun) a1 9k3aMeHa (tadnuia 16)

Tabnuma 16 — Borpocs! (3amaun) s SK3aMeHa

Ne /o

[Tepeuens BonpocoB (3a1a4) Ui SK3aMeHa

Y4eOHbIM MJIaHOM HE MPETYCMOTPEHO

2. Bonpocsr (3amaun) 1y 3auera / muddepeHimpoBaHHoro 3adeta (Tabiuia 17)
Tabnuma 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne o/

[lepeuens BompocoB (3a1a4) aist 3aueta / auddepeHnpoBaHHOTO 3aueTa
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1. Ha3zoBute ocHOBHBIE 007aCTH IPUMEHEHUST OECIIPOBOTHBIX JIMHUHN CBSI3H.

2. [lepeuncante KOMIIOHEHTHI MAPIIPYTU3aTOPa U UX (PYHKIIMOHAIBHOE Ha3HAUYEHHE.
3. OnumuTe OCHOBHBIE CXEMbI YJAJIEHHOT'O J0CTYIa

4. Onumure MeToIpl ceTeBoro ynpanieHus B IP-cersax

S, Onumure MeTo1bl U(GPOBAHUS JaHHBIX

3. Tembl m 3amanue IS BBITIOJIHEHUS KYpPCOBOW pa0OTHI / BBITIOJHEHHS KYPCOBOTO IPOCKTA
(Tabnuma 18)
Tabmuma 18 — IlpumepHBI mepedeHs TeM i BBIMOJTHCHHUS KYpCOBOW pabOTHI / BBITOJHEHUS

KYpCOBOI'O IIPOCKTa

No 11/11

[IpumepHbIil nepedeHb TeM /s BBINOJIHEHUS KYpCOBOM paOOThI / BHIIIOJIHEHUS
KypCOBOTO IIPOEKTa

VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4. Bompochl [UTsl POBEACHUSI TPOMEXKYTOUHOW aTTeCTaI[K MTPU TeCTHUpoBaHuu (Tabmnuia 19)

Tabmuma 19 — [IpumepHBIii TepedeHb BOITPOCOB ISt TECTOB

Ne i/mm [IpuMepHBIil EpedeHb BOMPOCOB [IJIsl TECTOB

1. Korpa Obla crangapTusnpoBana Texnosorus Ethernet?

2. UTo U3 nepeynciIeHHOro MOXHO CYUTATh OJTHUM U3 BO3MOXHBIX ONPEIEICHUN MOHSITHS
«BeO-cepBep»?

3. Kakue cooOpakeHus ciaenyeT yYuThIBaTh MPU BEIOOPE TOMOJIOTUN CETH?

4. Kakum tunom agpeca cHaGkaroT MOChIIaeMble JaHHBIE, KOT/Ia XOTAT, YTOObI OHU ObLIH
JIOCTaBJICHBI BCEM y3JIaM CEeTH?

5. B kakux ciydasx mpUMEHSIOTCS SJUIMIITUYECKHE OPOUTHI TEIEKOMMYHUKAIIMOHHBIX

CIYTHUKOB?

5. KoHTpoIbHBIE U TPAKTHYECKUE 3a0a4H / 3aaHus Mo aucuuiuiiHe (tadauma 20)
Taomuia 20 — ITpuMepHbIN IepeyeHb KOHTPOJIBHBIX M MPAKTUYSCKUX 3a/1a4 / 3a1aHui

Ne n/n [TpumepHbIil TepeyeHb KOHTPOJIbHBIX U MPAKTHYECKUX 3aj1ay / 3a1aHu i
1. B uem cocTout n Kak pemraercs 3aja4ya MapIpyTU3anun?
2. Onummre 1Ba OCHOBHBIX MOJX0/1a K OPraHU3alii COBMECTHOTO HCIIOJIb30BAHMS
NepearouIeii cpeabl HECKOJIBKUMU MEepEAaTIMKaAMU.
3. Ilycth U1 epenayu rosioca UCMoONIb3yeTCsl AUCKPETU3ALNN IO BPEMEHU C HHTEPBAJIOM

25 MKC U JMCKpPETU3alus [0 3Ha4eHusIM Ha ypoBHe 1024 rpaganuu 38yKOBOTO
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curHana. Kakas mpormyckHasi ciocoOHOCTh HE0OX0AUMa ISl TIepelauyl MOJTy4eHHOTO
TakuM 00pa

4. [pemnoxure 11-0MTHYIO pacIIMPSIONIYIO OCIEI0BATEIBHOCTD, OTIMYHYIO OT
nocienoBareabHOCTH bapkepa, koTopas, Kak 1 oCIe0BaTelbHOCTb bapkepa,
MO3BOJISIET HA/IEXKHO OIPENEIIATh HAYalIo epeadyl 04epeHOro OUTa HCX0JHOU
nHpOpMaINH.

S. Kakne npenmymmecrtsa gaet rexnonorus CIDR? Uro memaer e€ mmpoxomy
BHE/IPEHUIO?

Ne n/m [IpumepHbIil nepedyeHb KOHTPOJIbHBIX U MPAKTUUECKUX 3a1a4 / 3aJaHUi

10.5. Meronuveckne MaTepualibl, OMPEICISIONINE TMPOLEAYPHl OLECHUBAHWUS 3HAHWN, YMEHHIA,
HAaBBIKOB U / WJIM OIBITA JESATENbHOCTH, XapaKTePU3YIOMIMUX ATanbl (JOPMHUPOBAHUS KOMIETEHIINH,
coaepxarcs B [lonoxeHnsax «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHON aTTeCTalluH
cryaeHtoB ['VAII, oOywatomuxcs 1mo mnporpaMmaM Beiciiero oopazoBaHusi» U «O MOIYIbHO-
PENTHHIOBOM crcTeMe OLIEHKU KayecTBa yueOHOU paboThl cTyeHTOB B 'Y All».

11. MeTonn4yeckue yKazaHusl JJisl 00y4AIOMIUXCHA M0 OCBOCHHUIO IUCHMILTIMHBI

Lenbio AUCUMITUHEI SIBISIETCS U3YYEHHE OCHOB MTOCTPOCHUS U HUCCIIEI0OBAHUS apXUTEKTYpPhI
KOMITBIOTEPHBIX CETEeH, UX KOMIIOHEHTOB, IMPOTOKOJOB OOMEHa AAaHHBIMH, METOJIOB IIM(POBAHUA
JTAHHBIX.

Metoanyeckue ykazaHus /sl 00y4al0IHXCs 0 0CBOEHHIO JIEKIIHOHHOT0 MaTepHuaJia

OcHOBHOE Ha3Hau€HUE JICKIIMOHHOTO MaTepuaia — JIOTHMYECKH CTPOMHOE, CUCTEMHOE,
riy0oOKoe U SICHOE M3JI0KEeHHEe yueOHOro Marepuana. HasHaueHne coBpeMEHHOMU JIEKIIMH B PaMKax
JUCUMIUIMHBI HE B TOM, 4YTOOBI MOJYy4YUTh BCIHO HHGPOPMALMIO IO TEeMe, a B OCBOCHUU
(dbyH1aMEHTaIbHBIX MPOOJIEM NTUCHUIUIMHBI, METOI0OB HAYYHOTO MO3HAHUS, HOBEHIINX JTOCTHKCHHMA
HayyHOM  MbIciu. B yueGHOM  mpoliecce  JIEKIMsS — BBIMNOJIHSET  METOJOJIOTHYECKYIO,
OpraHu3alMoOHHYI0 U HH(popManroHHy0 (QyHKUMH. JIEeKIus pacKpbpIBaeT MOHSATHUHHBINA ammapaT
KOHKpETHOW oOyactu 3HaHus, €€ MNpoOJIeMbl, JaeT IeIbHOE IMPEACTaBICHHE O AWUCIUILIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCIHUILTUHAMH.

[InanupyemMble pe3yibTaThl IPU OCBOCHUHU O0YYAIOIIMMCS JIGKIIMOHHOTO MaTepuana;

— TONy4eHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHb KOTOPBIX
OTIpEeJIeIIIeTCs 1IEJIEBOM YCTAHOBKO K Ka)K/10i1 KOHKPETHOH TeMe;

— TONy4YeHHE OMbITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTeIIeM;

— pa3BuTHe  Tpo(decCHOHABHO—JENOBBIX  KauecTB, JIIOOBM K  MpeAMeTy W
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIILJICHUS.

— TOsIBIIEHHE HEOOXOAMMOr0 HHTEepeca, HEOOXOAUMOTO /ISl CAMOCTOSITENIbHOW paboThI;

— TOJY4YeHHE 3HAHHMI O COBPEMEHHOM YPOBHE pPa3BUTHUSl HAYKH M TEXHUKH U O MPOTHO3E
WX pa3BUTUS Ha ONMKalIIne ToIbl;

— HAy4YMTCSd METOJWYEeCKH o00pabaTpiBaTh MaTepuasl (BBIICISATH TJIABHBIE MBICIH H
TMOJIOKEHHUSI, TPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSTH UX B PA3IMYHBIX (OPMYITHPOBKAX);

— TONy4eHHe TOYHOTO MOHWMAaHHUS BCEX HEOOXOTUMBIX TEPMUHOB U TIOHSATHH.
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JIeKUMOHHBI  MaTepUall MOXET  COIPOBOXKAATHCS  JEMOHCTpAlUMed  CIaiJoB W
UCTOJb30BAHMEM pA3JAaTOYHOTO MaTepuala NpU MPOBEICHUU KOPOTKUX JHCKYCCHH 00
0COOEHHOCTSX TPUMEHEHHS OTJEIBbHBIX TEMATHK IO JUCLIUTUIHHE.

CrpykTypa npeiocTaBieHUsl JEKIMOHHOIO MaTepraa:

— JlekuMOHHBIM MaTepuayl MPEIACTaBIACTCA IPENoJaBarelieM YCTHO, a TakKke
nmyonuKyercs B cepBuce «JIMdHbII KaOUHET.

MeToauueckue yKa3aHusi JUIsl 00y4YaIONIMXCS 0 MPOX0KIEHUIO JIaG0PaTOPHBIX PadoT

B xone BbinosiHEHUS 1a00paTOPHBIX PadOT 0O0yJarOMIMICs TOKEH YIIIyOUTh U 3aKpPENUTh
3HAHMUSI, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKON U TEXHUKON IKCIEPHMEHTa B
COOTBETCTBUM C  KBANU(UKALMOHHONW  XapaKTEpUCTUKOW  oOydvaromierocsi.  BrinonHeHue
71a00paTopHBIX PabOT COCTOUT U3 SKCIEPUMEHTAIbHO-NIPAKTUYECKOM, pacuyeTHO-aHATUTUYECKOU
4acTe! U KOHTPOJBHBIX MEPOIIPUITHM.

Boinonnenue nabopaTopHbIX paboT oOyyaromuMmcsi SIBJISIETCS HEOThEMJIEMON YacTbiO
W3Y4YEHUs JUCLUUIUIMHBI, OINpeAensieMOod y4eOHBbIM IUIAHOM, M OTHOCHUTCA K CpEACTBAM,
o0ecreunBaroIMM pPeIIeHNE CIEAYIOUIUX OCHOBHBIX 3a/1a4 y 00ydarolerocs:

— npuoOpeTeHre HaBBIKOB MCCIIEJOBAHMSI IIPOIIECCOB, SIBICHUN U 0OBEKTOB, H3y4aEMbIX B
pamKax JaHHOW TUCIUILINHBL,

— 3aKperuvieHHe, pa3BUTHE U JeTajau3alus TEOPETUYECKUX 3HAHMM, MOJyYEeHHBIX Ha
JIEKIUSAX;

— TOJydeHHe HOBOM MH(OpMaLMK M0 U3y4aeMON AUCHIUILIINHE;

— TnpuoOpeTeHHe HaBBIKOB CAMOCTOSITENIbHOM paboThI C 1abOpaTOPHBIM 000PYJIOBaHUEM U
pUOOpaMHU.

3ananue U TPeOOBAHUSA K NPOBEIECHUIO J1a00PATOPHBIX padoT
1. IIpuctynath kK paboTe MOKHO TOJIBKO MOCJI€ 03HAKOMJICHHS ¢ PA0OYUM MECTOM.

2. llepen BrmroueHneM OBM yOemuThcsi B TOM, YTO BCS BKJIIOYEHHAsT B CXEMY
KOMMYTAallMOHHAs annapaTypa (KHOMKH U Ap.) HAXOIUTCS B HaJJIEXKAIleM COCTOSTHUH.

3. Ilpu BKIIOYEHHHM W B MpPOLIECCE PETYIUPOBAHMS CJIEAUTH 32 MOKA3aHUSIMH OCHOBHBIX
MIPOrPaMMHBIX MOJYJIEH.

4. B npouecce paboTbl HE OCTaBJIATH 0e3 MpucMoTpa padouee MecTo, KOTOpOe HaXOIUTCS
MO/ HAIIPSDKEHUEM.

5. He kacatbcs HCU30JIMPOBAHHBIX yacrtel HpI/I60pOB " alIiapaToB, KOTOPLIC HAXOJATCS IO
HaIIPAXKCHHUCM.

6. K J'Ia60paTOprIM 3aHATUAM JOOITYCKAKOTCS TOJIBKO TE CTYACHTBI, KOTOPLIC YCBOWJIN
IIpaBuJIa 0€30MIacHOCTH.

9. Ha6opaTopHHe pa6OTBI BBITIOJIHATOTCA 6p1/1raz[0171 CTYACHTOB B COCTaB€ HC MCHCEC IIBYX
YCIOBCK.

10. Kaxnaplif CTyIeHT [JOJDKEH TOATOTOBUTBCA K JlabopatopHoil pabore. Ilpu
HE/I0CTaTOYHOU MOJATrOTOBKE CTYJIEHT HE JI0IYCKAeTCs K €€ BBIIIOJHEHHUIO.

11. Hammcannas nporpamMma HOJIZKHa OBITh IMPOBCPCHA MPCIIOAaBaATCIICM, KOTOpBIﬁ oCJIC
MPOBEPKU JACT pa3pCIICHUC HA ITPOBCACHHUC OIIBITOB.
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12. Tlepen BKIIFOYEHUEM MPOTPAMMBI CTYACHT, MPOU3BOISIINN TAHHYIO OTEPAIUIO, TOJDKEH
MIPEeIYIPEUTh YWICHOB CBOEH Opurasl 00 3ToM (pazoii «HaunHaem 3KCIepuMeHT».

13. PesynpTaThl M3MEpEHUN MO KaXKIOW XapaKTEPUCTUKE JOJIKHBI OBITH IPOBEPEHBI
IIPENOIaBaTEIIEM.

14. Tlocne nopa®oTku mporpamma J0JKHA ObITh IPOBEPEHA IIPETIOAABATEIIEM.

15. B cnydyae BO3HMKHOBEHMsI aBapuUiHON cuTyauuu (HOSIBICHHE JAbIMA, 3amaxa rapw,
HECBOWCTBEHHBIX 3BYKOB, HCKPBI U Jp.) Ha pabodyeM MecTe He0OXOAWMO HEMEIJICHHO OTKIIOYUTH
OBM ot HanpsKeHUs U cOOOIUTh 00 TOM COOBITHUH ITPENOJaBaTeNo.

16. CtyneHT noinkeH OepeXHO oOpamarbes ¢ MPeIOCTaBIIEMbIM €My OO0OpyIOBaHUEM H
KOMHBIOTCpHOI\/II TCXHHKOﬁ, 3arpemacTcsda AcjaaTb HaAIMMCKU MCJIOM, KapaHJallloM WKW YCpHHUIIaMU.
Henp3st 3arpomoknaTh pabodee Mecto mpuOOpamMu M ammapaTaMy, KOTOPbIE HE HCIOJB3YIOTCS B
nabopaTtopHoii paboTe, OCTaBIATh HA HUX KHUTH, TETPaaU U Ap. PEAMETHI.

17. K cnenyromieMy 3aHATHIO KaKJIbIH CTYJIEHT JOJDKEH COCTAaBUTh OTYET MO MPEAbIIyIIeh
nabopaTtopHoit paboTe B COOTBETCTBUU C YCTaHOBJIEHHON (OPMOIil.

Ctpykrypa u ¢popma oTueTa 0 JJad6opaTopHoii padoTe

B oTtdere 00s13aTeNnbHO JOKHBI OBITH OTPAXKEHBI ClieAytomue pa3aensl: «Ha3Banue» «1lenb
pabote», «Conepkanue paboTe», «CxeMbl uCHbITaHUNY», «Pe3ynpTaThl u3MEpeHHid U
BBIYHMCIICHUIY, «AHAIN3 TOJYYEHHBIX XapaKTEPUCTUK U KpaTKHUE BHIBOJIBDY. B cocTaB oTuera Moryr
OBbITh BKJIIOUEHBI JIPYTHUe pa3/ieibl, KOTOPbIE YUUTHIBAIOT CIIEHU(UKY BBITOIHIEMOMN J1a00paTopHOit
paboTsl ((HOTO SKCIEPUMEHTOB, MPOTPAMMHBIA KOJI W Ap.). HeoOXxoaumbie cXeMbl, pUCYHKH U
rpaduKy MOXHO YEpTUTh KapaHAAIOM JIMOO € HUCHOJb30BAaHUEM CHEIHATbHBIX MPOTrPAMMHBIX
MIPOJIyKTOB Ha NMEPCOHAIILHOM KOMITbIOTEpE.

TpebdoBanusi Kk 0)OpMIIEHUIO 0TYETA 0 JIADOPATOPHOIl padore

Pe3ynbTarhl BEINOJHEHHBIX J1JAOOPATOPHBIX paboT, 0(OPMIISIOTCS B BUE OTYETA [0 OJHOMY
o0Opasiy. OT4eT mUIIyT ¢ OJHOM CTOpOHBI JincTa popmara A4 (pazmepom 210%x297 mm). OCHOBHBIE
HAJMKICH BBITIOJHAIOT B COOTBETCTBUU C ['occTaHaapTOM.

Bce BbINOJIHEHHBIE W TIOJIMMCAHHBIC PYKOBOJUTEIEM OTYETHI 10 JIA0OPATOPHBIM padoTam
CKJIaJIBIBAIOT B JIOTMYECKOH IOCIENIOBATEIBHOCTH M Opourtopyror. [Ipu OONBIIOM KOJHYECTBE
ctpanuil (0oJiee IECATH) COCTABISIOT COJACPIKaHUE O0TYETa, KOTOPBIH pa3MemaroT B ajapb0oMe mocie
TUTYJIBHOTO JIUCTAa. TUTYNBHBIA JIMCT JOJKEH MMETh Haanmuch «OKypHan nmabopaTopHbIX paboT
(otyetsl)» ¢ hamunuel pykoBoauTeNs (IPEnogaBaTelib) U UCTIOTHUTENS (CTYICHT).

11.1. Meroauyeckne  yKa3aHMsi UIsi  O0y4YalOIIUXCH MO  NPOXOKIACHHUIO
CaMOCTOSITEIbHOM PadoThI

B Xoae BBINOJHEHHUS CaMOCTOSITENIbHON paboThl, OOydYaroluiics BBINOJHSAET padoTy IO
3aJJaHUI0O U TIPH METOJMYECKOM PYKOBOJCTBE IpernojaBarens, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTHsl.

Jns oOydaronuxcst 1Mo 3aoyHoM Qopme oO0ydeHHus, caMocCTosITeTIbHass padoTa MOXKET
BKJIFOYATh B ce0s1 KOHTPOJIbHYIO paldoTy.
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B mporiecce BBINIONHEHHS CaMOCTOSITENBHOW paboThl, y oOyuaromerocs (opmupyercs
1enecooopasHoe MIaHUPOBaHKUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBAaTh YMEHUS U
HaBBIKH B YCBOCHHUU U CUCTEMATH3AIMK MPHOOPETaeMBbIX 3HaHUH, 00eCcTIeYBaeT BHICOKUN YPOBEHb
YCIIEBAacMOCTHU B IIEPHUO I O6y‘-ICHI/ISI, IMOMOTracT IMOJIYYUTb HaBbIKHU IMOBBIICHUA HpO(i)eCCI/IOHaJ'IBHOI‘O
YPOBHS.

MeToauyecKMMH ~ MaTepuajiaMy,  HanpaB/ISIONIMMH  CaMOCTOSITEJIBHYIO — paboTy
00yJaroNuXcs SIBISIFOTCS:

—  y4eOHO-METOANYECKUN MaTepHal 10 JUCIUILIHHE;

— METOJIUYECKHE YKa3aHHUs IO BBINOJHEHUIO KOHTPOJIBHBIX padoT (1s1 00y4Jaromuxcs 1o
3204HOM (hopme 0O0yueHus).

Metoanyeckue yKa3aHHsl [Jisi O0Oy4alOIIUXCS MO TMPOXOKIEHUID) MPOMEKYTOYHOM

aTTeCTALUN

[Ipomexyrounas arrecTanus 00y4armuxcs HpenycMaTpuBaeT OLICHUBAaHNE
MIPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHHs Mo aucHuruinHe. OHa BKIIIOYAeT B
ce0s:

— 3a4eT — 3T0 (QopMma OIEHKU 3HAHMM, MOITYYEHHBIX OOydalolUMCS B XOJI€ HU3y4YCHUS
y4eOHOM JUCHMIUIMHBI B LIEJIOM HJIM MPOMEXYTOYHas (110 OKOHYaHHM CEMECTpa) OLIeHKa 3HAHWUN
00yJaroNTUMCS 110 OTACIBHBIM pa3JieiiaM JUCIUTUIMHEI ¢ aTTECTAIIMOHHON OIEHKOM «3auTeHOY» WIIH
«HE 3aYTEHOY.

CI/ICTeMa OIICHOK HpI/I HpOBe}IeHI/II/I HpOMe)I(YTOqHOﬁ arrecralnuu OCYHIGCTBJ'ISICTCSI B

COOTBETCTBUU C TpeboBaHusaMu [lonoxennit «O TekylmeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXYTOUHOUM arrectanuu cTyneHToB ['YAII, oOydamommxcs 1Mo mporpaMMam BBICIIETO
oOpazoBanus» U «O MOIYIBHO-PEUTHHIOBOM CHCTEME OIIEHKH KauecTBa Yy4eOHOW paboThI
ctyneHToB B ['YAII».
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Jlata BHeceHus
H3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MEHCHHUS

CozepxaHre U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3acedaHus
kadenpol

IToamuce
3aB.
Kadeapoi




