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AHHOTAIUA

JlaHHas QuCLMIUIMHA TpU3BAaHA JaTh CTYAEHTY LIEJIOCTHOE MPEACTABIECHUE O MNPUHIUIIAX
(YHKIIMOHUPOBAHMSI COBPEMEHHBIX CETEH, 3HAKOMHUT CTYJACHTa C OCHOBHBIMH aJTOPUTMaMU U
MIPOTOKOJIAMH, KOTOPBIE HCIOIB3YIOTCSI B COBPEMEHHBIX CETAX, JIaeT 0Aa30BbIC MOHATHS O MPUHIUITAX
MIPOEKTUPOBAHUS COBPEMEHHBIX CETEH, UCXOJ U3 HYKJ OpPraHHM3alliM, a TAKKE JACT HABBIKUA IO UX
MOHTaXKY U 3KCIUTyaTaluH. TeopeTuuecKrue OCHOBBI 3aKPEIISIOTCS B XO€ BBIITOTHEHUS] MHTEHCUBHBIX
abopaTOpHBIX PabOT, B KOTOPHIX 0co00€ BHHMaHHUE yHeNseTcs O€30MacHOCTHBIM —acIeKTaM
MPUMEHEHHUSI CETEBbIX TEXHOJOTu. I[loMMMO «KJIaCCMYECKHX)» TEXHOJOTHM, MPOTOKOJIOB U
QJITOPUTMOB, CTYACHTBI 3HAKOMSTCSA M C IEPCIEKTUBHBIMU KOHIIEMIUSIMU U HAMPABJICHUSIMHU Pa3BUTHS
CETEBBIX TEXHOJIOTHH.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

LlenssMmu ocBOCHUsT y4eOHOM TUCIUIUIMHBI ABISIETCS N3YYE€HUE MPHUHIUIIOB (DYHKIIHOHUPOBAHHS
COBPEMEHHBIX KOMIIBIOTEPHBIX CETEH, OCBOCHUE IIPUHLMUIIOB UX IPOCKTHUPOBAHMS M DKCILIyaTALMH.
Kypc mnpenycmarpuBaeT BBIIOJHEHHE J1a0OpPaTOPHOrO MPaKTUKyMa C IEJbI0  3aKpeIUICHUs
TEOPETUYECKUX IOJIOKEHUH W  IOJYy4YeHHS HABBIKOB pabOTbl C COBPEMEHHBIM CETEBBIM
00OpyJOBaHUEM,  MCIIOJIb30BAaHUSI COBPEMEHHBIX CETEBBIX TEXHOJOTMH U CpeACTB pa3paboTKu
MIPOCTEUIINX CETEBBIX IIPUIOKEHUMN.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Jis  ycnemiHoro OCBOEHMSI AMCLUMILIMHBI HEOOXOAMMBI KOMIETEHLMH, (OopMHUpyeMble B
pe3yJibTaTe OCBOEHUS CIEAYIOIUX TUCHUIUINH:

OBM u nepudepuiinbie ycTpoiicTBa

[TpoorpammupoBaHue (aarOpUTMbI U CTPYKTYPBI IaHHBIX )

DNEKTPOTEXHHKA, dJIEKTPOHUKA U CXEMOTEXHUKA

®dusuka

OnepanroHHBIE CUCTEMBI

N3zyuenue aucuiuminHbl CeTu U TeJIeKOMMYHUKAMU HEOOXOAUMO /ISl YCIIEIIHOTO OCBOCHMS
CJIEYIOIUX TUCHUIUINH:

CucreMbl XpaHEHUS JaHHBIX

[TIporpammupoBaHHEe CETEBBIX MPUITOKEHUN

O6aunble THPPACTPYKTYPHI U CEPBUCHI

Hayuno-uccnenosarensckas pabora

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

VYHuBepcanbHble U(MiIn) o01enpopeccuoHaNbHbIE KOMITIETEHIIUU!
Kon u HanMeHoBaHKe koMrieTeHIIMM | KoJ1 1 HAMMEHOBaHUE WHINKATOPA JTOCTHIKEHHS
KOMITETCHIIUH
OIIK-2 [1] — CiocoOeH mpuMeHSITh 3-OI1IK-2 [1] — 3HaTh mporpaMMHbIE CPECTBA CUCTEMHOTO
UH()OPMAIIMOHHO- NPUKJIaJHOTO HAa3HAYCHUS, HHPOPMAIIHOHHO-




KOMMYHHUKAI[MOHHBIC TEXHOJIOTHH,
MIPOrPaMMHBIE CPEICTBA CUCTEMHOTO
U MPHUKJIAJHOTO Ha3HAYCHHS, B TOM
YHCJIe OTCUYECTBEHHOTO
MPOM3BOJICTRA, JJIS PELICHHUS 3a1a4
podecCHOHATLHOM IeATEIBHOCTH

OIIK-4 [1] — CniocobeH mpuMeHsTh
HEOOXO0IMMbIe (PU3MYCCKUE 3aKOHBI 1

KOMMYHHMKAI[MOHHBIE TEXHOJIOTUH JIJISl peLICHHUS
npodeccnoHaNbHBIX 33724

V-OIIK-2 [1] — yMeTh MIPUMEHSATH IIPOrPaMMHBIE CPEICTBA
CUCTEMHOTO U TIPUKIIATHOTO HA3HAYCHM S, HH()OPMAIIMOHHO-
KOMMYHHMKAI[UOHHBIE TEXHOJIOTUH JIJISl pEeLICHHUS
npoeCCHOHANBHBIX 3a/1a4

B-OIIK-2 [1] — BnageTs OpUHIMIIAMA paOOTHI IIPOrPAMMHBIX
CPEeACTB CUCTEMHOTO U MPUKIATHOTO HA3HAYCHHS,
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH IS
peteHust mpohecCHOHATBHBIX 3a/1a4

3-OI1K-4 [1] — 3HaTh OCHOBHBIC Ye€PThI COBPEMEHHOI
€CTECTBCHHOHAYYHOM KapTHHBI MUPA U (U3UYECKHE OCHOBBI

MOJIEJH JUJIsl pELIeHUs 3a/1a4
npoeccuoHaNbHOM e TEIbHOCTH

(GYHKIIMOHMPOBAHUS CPEJICTB 3AILUTHI HHPOPMALIUU
V-OIIK-4 [1] — ymeTh 0OBIACHATH PU3HUECKUE MPHUHIIUAIIBI

(YHKIMOHUPOBAHUS CPEJICTB 3AIUTHI HHPOPMALIUU
B-OIIK-4 [1] — B1ageTh OCHOBHBIMHU MPHUHIATIAMH
(yHKIIMOHMPOBAHUS CPEJICTB 3AIUTHI HHPOPMALIUU

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3amaun BocuTaHus (KON) BocnurarenpHblil moTeHIIMAN
BOCITUTAHUS JTCHUTLITAH
[IpodeccuonansHoe Co3nanue ycioBHid, Hcnonp30BaHre BOCIHUTATEIHHOTO
BOCIIUTaHUE o0ecrneunBaroIIuX, MOTEHIMaa TUCIUILIUH
(hopMUpOBaHHE OTBETCTBEHHOCTH = MPOPECCHOHATHHOTO MOIYIIS JUIS
3a npodeccroHaIbHbIN BBIOOP, (GbOopMUPOBaHHUS Y CTYIEHTOB
npoeccuOHAIbHOE Pa3BUTHE U OTBETCTBEHHOCTH 3a CBOE
npodeccroHalbHbIE peIIeHUs npodeccuoHanbHOE pa3BUTHE
(B18) IIOCPEJICTBOM BBIOOpA CTYJEHTAMHU
WHIUBUIYAJIbHBIX 00pa30BaTEIbHbIX
TPaeKTOPHUI, OpraHU3alny CUCTEMBI
OOLIECHUS MEKy BCEMU
y4acTHUKaMU 00pa30BaTeNIbHOTO
mpolecca, B TOM YUCIIE C
HCIIO0JIb30BAaHUEM HOBBIX
MH(OPMAITMOHHBIX TEXHOJIOTHM.
[TpodeccrnonanbHoe Coznanue yciosui, 1.Mcnonp30BaHne BOCHUTATEIBHOTO
BOCIIUTAHHE o0ecreynBaronux, MOTEHITATA TUCIUILTAH/TIPAKTHK
(hopMUpOBaHHE HAYYHOTO «HayuHno-uccnenoBaTenbckas
MHPOBO33PEHHUS, KYJIbTYpPbI pabotay, «[IpoekTHas mpakTHuKay,
MOMCKA HECTAH/IapTHBIX HayuyHO-  «HayuHblil cemunap» aiis:
TEXHUYCCKUX/TIPAKTUUECKHIX - opMupOBaHUS TOHUMAHUS
peuieHui, KpUTUIECKOTO OCHOBHBIX ITPUHIIUIIOB U CIIOCOO0OB
OTHONICHHUS K UCCIIeI0BAaHUSAM HAy4HOTO TTO3HAHUS MUPA, PA3BUTHS
JxeHayuHoro Toiska (B19) HCCIIEIOBATENILCKUX KaYyeCTB
CTYJI€HTOB ITOCPEICTBOM UX
BOBJICUEHUS B UCCIIE0BATEIbCKUE
MIPOEKTHI IO 00JIACTSAM HAYYIHBIX
uccienoBanuil. 2.Mcnonb3oBanue




[TpodeccnonanpHoe
BOCITHTaHUE

Co3znanue ycioBHi,
o0ecrnevnBaroInX,
¢dbopmupoBaHue
npodeccnoHanTbHO 3HAUUMBIX
YCTaHOBOK: HE MPOU3BOANTD, HE
KOIIMPOBATh U HE UCIIOJIb30BaTh
MPOTpaMMHBIE U TEXHHUYECKHUE
CpezAcTBa, He NpUOOPETEHHBIE HA
3aKOHHBIX OCHOBAHHSX; HE
HapymaTh NpU3HaHHbIE HOPMBI
aBTOPCKOTI'O IPaBa; HE HApYyIIaTh
TalfHbI Mepeiaun COOOLIeHUH, He
MPAKTHKOBATh BCKPBITHE
MH(POPMAIMOHHBIX CHCTEM U
ceTel nmepeiavn TaHHbIX;
co0uro1aTh KOH(UAECHIIUATBHOCTh
nosepeHHoN nHpopmanuu (B40)

BOCIHUTATEIHHOTO MOTEHIIMANA
nucuuriuH "Vcropust Hayku u
umwxenepun", "Kpuruyeckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KomMmyHuKanuu'", "Beenenue B
crienuanbHocTh", "HayuHo-
uccienaoBarenbekas padora',
"HayuHblil ceMuHap" aus:

- opMupoBaHUs CIIOCOOHOCTH
OTJIEJATh HACTOSILME HAyUHbIE
UCCIJIEIOBAHUS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJEHTaMH 3aHATHI U PEeTyIspPHBIX
Oecen;

- (hopmupoOBaHUST KPUTUYECKOTO
MBIIIEHUSI, YMEHUSI pacCMaTpPUBATh
pa3IMyYHbIe UCCIIEIOBAHUS C
AKCIIEPTHOM MO3UILIUU [TOCPEACTBOM
00CYyXJIeHUS CO CTyEHTaMH
COBPEMEHHBIX MCCIIEI0BAHUI,
HCTOPUYECKHX MPEINOCHUIOK
MOSIBJIICHUSI T€X WU UHBIX OTKPBITUI
Y TEOPHUH.

1. Ucnonp30BaHr€e BOCIIUTATEIBHOIO
MOTEHLIMaNa JUCIUILINH
"Unpopmaruka (OCHOBBI
porpaMMHupoBaHus)",
[TporpammupoBanue (OO0BEKTHO-
OPUEHTUPOBAHHOE
porpaMMupoBaHue)",
"IIporpammupoBanue (AITrOpUTMBI U
CTPYKTYpBbI JaHHBIX)" 17151
(dbopMUpOBaHUS KYTbTYPHI
HanucaHus U 0pOpMIICHHUS
porpaMM, a TakKe IPUBHUTHS
HaBBIKOB KOMaHHOU pabOTHI 3a CUET
WCIIOJIb30BAaHUsl CUCTEM YIIPABICHUS
IIPOEKTAaMHU U KOHTPOJISI BEPCUM.
2.Mcnonp30BaHKe BOCIUTATEIBLHOTO
MOTEHLIMaNa JUCIUTINHBI
"IIpoexTHas nmpakTuka' 1is
(bopMUPOBaHUS KYJIbTYPbl PELICHUS
M300peTaTeNbCKUX 3a/1a4, Pa3BUTHS
JIOTUYECKOTO MBIIIJICHHS, TyTEM
MOTPYXEHUS CTYACHTOB B HAyYHYIO U
MHHOBAIIMOHHYIO JIETEIbHOCTh
MHCTUTYTa U BOBJICUEHUS B
MIPOEKTHYIO padoTy.
3.HMcnonp30BaHne BOCIUTATEIBHOTO
MOTeHLIKaa NPoQHUIbHBIX
JUCLUTUIMH A7 (JOPMHUPOBAHUS
HAaBBIKOB IIU(PPOBOIl TUTHEHBI, a




TaK)X€ CUCTEMHOCTH U THOKOCTH
MBILICHHS, TOCPEICTBOM HU3YUCHHS
METOJIOJIOTUYECKUX U
TEXHOJIOTHYECKUX OCHOB
obecrieueHust THGOPMAITMOHHON
0e3omacHOCTH U KHOepOe30macHOCTH
IIPY BBITIOJIHEHUH U 3aIlUTE
pPEe3yNbTaTOB YUeOHBIX 3aJaHUN U
71a00paTOPHBIX padoOT MO
KpUNTOrpagpuuecKuM MeToaam
3a1uUThl HHGOPMaIUU B
KOMITBIOTEPHBIX CUCTEMaX U CETSX.
4.Mcnionb30BaHue BOCIUTATEIHLHOTO
MOTEHIMaNa TUCIUIUIAH "
"Undopmaruka (OCHOBBI
IIpOrpaMMHUpOBaHus)",
[TporpammupoBanue (OOBEKTHO-
OpPUEHTHPOBAHHOE
porpaMMupoBaHue)",
"IIporpamMmmupoBanue (AITroOpuTMBbI U
CTPYKTYpHbI JaHHBIX)" A5
(bopMHUpOBaHUS KYJIbTYPHI
0€3011acHOr0 MPOTrPaMMHUPOBAHUS
MOCPEJICTBOM TEMAaTHIECKOTO
aKI[EHTUPOBAHUSL B COACPKAHUH
JTUCHUTUTMH W y4eOHBIX 3a/1aHUi.
5.Wcnonb30Banne BOCOUTATEIHLHOTO
MOTEHIMAaJa TUCIIUILITHHEI
"IIpoexTHas nmpakTuka' 1is
(bopMHpOBaHHUS CHCTEMHOTO TTOAX0/1a
1o o0ecrneyeHno HHPOPMAaLMOHHOM
0€30MacHOCTH U KuOepOe30MmacHOCTH
B Pa3JIUYHBIX cepax AeaTeIbHOCTU
MOCPENICTBOM HCCIIEIOBAHHS U
HEPEHSATH ONbITa TOCTAHOBKH U
peleHHs HAyYHO-TIPAaKTUIECKUX
3aJ1a4 OpraHu3alusIMUA-apTHEPAMH.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEHUsS U (POPMBI KOHTPOJIS:




Ne HaumeHnoBanue %
& = g % o
.1 paszaeJia y4eOHoi - = = =k =
i & = = 2 = =
AUCHMIITHHBI S=2 .| =8 Z 3 = — =
=2 Eg| € 2 R ® O 2 =
EZ5F| &2 8 =€ s _ g
= = g S 3 = 3% E S sz § E 2
= EESE | s8&=r| 59 9 g = = 2 =
@ = Lo | 8o g5 =) =
= Z 2 © 3 S = o= = - =
) v x| e s 3 S8 s = 33 = 83
- REeRa|0z=z| =8 <2z | =8 ¢g
6 Cemecmp
1 OCHOBEBI cereBbIX | 1-6 18/0/24 20 KH-8 3-0OI1K-2,
TexHoJoruil. CepBHUCHI V-OIIK-2,
¢du3ugeckoro u B-OIIK-2,
KaHaJIbHOT'O YPOBHEU 3-0OI1K-4,
V-OIIK-4,
B-OIIK-4
2 OcuoBuble mpoTokoisl | 7-11 | 15/0/20 20 KHN-12 | 3-OIIK-2,
u  uHDpacTpyKTypHBIE VY-OIIK-2,
CEPBUCHI B-OIIK-2,
3-OI1K-4,
V-OIIK-4,
B-OIIK-4
3 Jlunamudeckast 12- 12/0/16 20 KHN-15 | 3-OIIK-2,
MapIIpyTU3aLus B |15 VY-OIIK-2,
KOMITBIOTEPHBIX  CETAX B-OIIK-2,
5 0€e30I1aCHOCTHBIE 3-OI1K-4,
aCIIEKTHI V-OIIK-4,
B-OIIK-4
Hmoeo 3a 6 Cemecmp 45/0/60 60
KoHTpoJibHbIE 40 2 3-OI1K-2,
Meponpusitusi 3a 6 VY-OIIK-2,
CemecTtp B-OIIK-2,
3-0OI1K-4,
V-OIIK-4,
B-OIIK-4

* — COKpaIleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJISI
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U
(nn) sK3aMeH

CoxkpailieHne HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTAlUU Pa3/AesIoB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJsb 1o uroram
€] DK3aMeH
KAJIEHJIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. qac.
6 Cemecmp 45 0 60
1-6 OcHOBBI ceTeBbIX TeXHOJI0rHii. CepBUCHI PU3NMYECKOTO U 18 0 24




KaHAJbHOI'0 YPOBHEM

OcHoOBBI ceTeBbIX TeXHOJ10THil. CepBUCHI (PU3UYECKOTO U
KAaHAJbHOI0 YPOBHeEH

3agaum kypca. CTpykTypa Kypca.

[Tonsatue koMmnproTepHO cetu. Kiaccuduxanms
COBpEMEHHBIX KOMIbIOTEpHBIX ceTeil. [lepenaya naHHbIX B
KOMIIBIOTEPHBIX ceTAX. COBpEMEHHBIE TOIOJIOTMH CETEH.
Mertpuku Tonosioruii. [lonsarue uarepdeiica u MpoToKoJa.
Mognenu ISO OSI u DoD.

OcHOBBI KOAUPOBAHMS TAaHHBIX MPU IIEpeaue yepe3 CeTeBbIe
UHOPACTPYKTYPHI. 3aluTa JAaHHBIX OT UCKaKEHUS U
oOHapyKeHHe OIUOOoK Mpu nepenade AaHHbIX. Kogbl
YETHOCTHU U KOHTPOJIbHBIE CyMMBbI, CRC-KObI, KOZbI
XeMMHMHTa.

OcHOBHBIE CTaH/IAPTHI JIOKATBHBIX ceTell. Pedepencuas
mozenb LAN (IEEE 802-2001). Anpecanus B JIOKaIbHBIX
CeTsIX.

[Iporokon Ethernet. ®opmat kaapa. Oco6eHHOCTH pacyera
CRC kopnoB s Ethernet. Pexxum CSMA/CD. Anroputm
paboThI MPO3PAYHOTO MOCTA. AJITOPUTM MPOABHKEHUS
KaJIpoB. AJITOPUTM CO3/1aHUS aKTUBHOM TOIOJIOTUU. AJITOPUTM
oOyuenusi kommyraropa. Pazputue Ethernet. [Tonsitue
THTAaHTCKHX KaapoB (jumbo frame). JlocronHcTBa 1
HegocTaTKu. YnpasieHue nmotokoM aanHbix (MAC Control).
[Toaxons! k yrpaBieHuto norokamu nanubeix B 10G u 100G
Ethernet. ABTocoriacoBanue napameTpoB coenuHeHus. NWay
anroputM. JJocTOMHCTBA M HEIOCTATKU. PekoMeHtauuu no
HCIIOJIb30BAHUIO.

IIporokon ARP. Crangaptel. 3agaun npotokoia. @opmat
Kagpa. Anroput™ pabotsl. [Ipobaemsl 6e3onacnoctu ARP.
[Tonsitue VLAN. JIocTOMHCTBA M HETOCTATKH TTOAX0/1a.
Cranpaprel. Tern IEEE 802.1Q. IIpaBuna ncnosib30Banus
teroB. Tunsl VLAN. [IpoTokonsl AuHaMu4yeckoro ooMeHa
uHpopmanueit o kouurypaunu VLAN. Apxutektypa GARP.
IIporokosiet GVRP u MVRP.
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OcHOBHBIE IPOTOKOJIBI H HHPPACTPYKTYPHBIE CEPBHUCHI

15

0

20
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OcHoOBHbBIE MPOTOKOJIbI U HH(PPACTPYKTYPHBbIE CEPBHUCHI
VYnpasieHue 10CTynoM kK cereBoil nHppactpykrype. Ctannapt
IEEE 802.1X-2010. ITporokon EAP. Uadpactpykrypa
RADIUS, TACACS.

ArperupoBanHble KaHabl. OcHOBHBIE TOAX0bI. [Ipobiema
0aJaHCUPOBKU Harpy3KH B arperupOBaHHOM KaHaJe.
Tunuynsle MpuUMeEpsI UCIIONIB30BaHUs. [JocTONHCTBA,
HezmocTaTky, npobnemsl. [Iporokon LACP. 3agaun, npuHumn
¢dbyukuonuposanus. @opmat nakera. [IpuHIMITBI
KOH(UTypUPOBAHHMSL.

[Iporokon STP. 3agaun, npuHUKI GYHKIIMOHUPOBAHHUS.
®opmar nakera (BPDU). [IpuHiumnbsl KOHGUTYpUPOBAHHUSL.
Pacmmpenus 6azoBoro mporokona: RSTP, MSTP.

ITpotokomn IP v4. Crannaptel. 3agauun. Anpecanus. CrocoObl
Ha3HauyeHHs aapecoB. MexaHnus3Mm aBToHazHaueHus [P agpeca
(APIPA). ®opmar IP nakera. OCHOBHBIE U ONMIIMOHAIBHBIE
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TIOJIS 3aT0JIOBKA. AJITOPUTM (pparMeHTanuu. AJIropuT™M
pacyera KOHTPOJIbHOM CyMMBI. 3aj1adya MapupyTH3aI1u.
®opmar tabuuibl Mapmpytusanuu. [Ipumepsl. Cratnyeckas
MapuIpyTusanus. 3ajaqa pa3/iesieHus CeTeBOro quana3oHa Ha
10/IceTH (CAOHETHHT U CYIIEPHETHUHT).

[Iporokon ICMP. Crangaptsl. 3agaun. OCHOBHBIE THIIBI
COOOIICHUH.

[Iporokon IP v6. Ctannaptel. 3amaun. Anpecamusa. @opmar
nakera. ba3zoBble MEXaHU3MBI.

[Iporoxon UDP. Cranaaptsl. 3agaun. opmar nakera.
AJropuTM pacdera KOHTPOJIHHOM CyMMBI, IIOHATHE
nceao3arosioBka. Passuree UDP. ITpotokon UDP-Lite.
I'pynmoBas pacceuika ganHbIX (multicasting). Axpecanus Ha
KaHaJbHOM M ceTeBOM ypoBHsX. [IpoTokon IGMP.
Cranpgaptsel. 3anaun. CpaBHEHHE BEPCUI TPOTOKOJIA.
OcHoBHbIe anropuTMbI padoThl. [IponBmwkenne multicast-

Tpaduka Ha kKaHaTbHOM ypoBHE. Texnonorust IGMP Snooping.

JlocTOMHCTBAa M HEJOCTATKH.

Texnonorus NAT. Kmaccudukanus. [Ipunmmmn
¢dbyaknuonupoBanwus. 3agaun NAT-mutro3a. MeToabt
TpaHCIALUU. JJOCTOMHCTBA U HEJOCTATKH.

[Iporokon DHCP. Crangaptsl. 3anauu. ®opmar
neritarpamMmmbl. Oniuu. Tuner coodmenuid. [Topsiok
B3aUMOJICUCTBUS KIIMEHTA C cepBEPOM. BpemeHnHsle
napameTpsl IpoTokoina. I'pad coctosHuit KiueHTa.
BsaumopeiictBue cepBepo. Mexanusm DHCP Relay.
JIOCTOMHCTBA U HENOCTATKHU.

Wnudpactpykrypa nomennsix umeH (DNS). Crannaptsl.
3anaun. OrpaHuyeHus NpocTpaHcTBa UMeH. Popmar
JIOMEHHOTO UMeHH. PecypcHebie 3amucu. OCHOBHBIE THUIIHI (A,
AAAA, PTR, CNAME, NS, SOA, MX, SVR). ®opmartst.
Crpykrypa 6a30Boii nHppacTpyKTypsl. THumbl
B3aMMOJICICTBUS KIMEHT-CEPBEP: UTEPALMOHHBIE U
pekypcuBHbIe 3anpocbl. @opmar DNS coobmienust. [Ipumepsi.
[Tpunnuns! koHurypuposanust DNS-cepBepoB. ANropUTMBI
paboThI pa3pelaTelis U cepaepa.

IIporokos TCP. Crangaptel. 3a1a4u U XapaKTEPUCTHKH.
®opmar TCP 3aronoska. I'pad cocrosiuuit TCP. Mexanu3mbl
YCTaHOBJIEHMSI U pa3pblBa COEAUHEHMSI. MexaHu3M nepeaadn
JaHHBIX. YTIpaBJIEHUE BPEMEHHBIMU ITapaMeTpaMu paboThbl
TCP (6a30Bblil 1 MOTUGDHUIIMPOBAHHBIE AITOPUTMBI).
VYnpasnenue norokoM. Jononmaurensubie anroputmsl TCP:
MEJIJICHHBIHN CTapT, ObICTpast MepenochliKa JaHHbIX,
MpoOUpPOBaHNE HYJIEBOIO OKHA, IPOBEPKA YAAJIEHHOTO
abaonenTa. Pacmmpenuns TCP ni1st moBbIeHus
MIPOU3BOIUTEIILHOCTH: MacIITAOMPOBAHNE OKHA, BHIOOPOYHBIE
noarsepxkaeHus. Henocrarku TCP. AnbrepHatuBHbIE
IIPOTOKOJIBI ¢ rapaHTupoBaHHoM nocraBkoi: PGM, SCTP.
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IIpoTokoibl nuHaMu4ecko Mapupyrusanuu B IP cersx. Omnunaiin

3amaun. Knaccudukanms. 0 0
IIporoxos RIP. Ctanmaptel. Bepcuu nporokosa. Ainroputm
«BeKTOp paccrosiHuii» (bemnmana-dopnaa). Bpemennsie
napaMmerpsl padoTsl npoTokoia. [Ipobdiaema cuera 1o
6eckoHeyHOCTH. TexHOMOrnu pa3iesaeHus TOpU30HTa,
obOparHoro orpasienus. OOHOBIEHUS TI0 coObITHIM. DopmaT
coobmienust. Tumsl coobuienre. OCHOBHBIE PEKUMBI 0OMEHA
JaHHBIMU MEXy MapHIpyTu3aTopamMu. AyTeHTu(UKanus B
RIP v2.

[Ipotokon OSPF. Crannaptsl. OCHOBHAs TEPMUHOJIOTHSI.
Tunsl noaepKUBaEMbIX ceTeil 1 0COOEHHOCTH
KoHurypupoBanus. [lonsTre 6a3pl JAHHBIX COCTOSTHUS CETH.
I'padoBoe npeacraBnenue cetn. Anroput™ JeidKCTphI.
3onuposanue B OSPF. Tunel MapiipyTus3atopoB U 30H.
BupryanbHbie KaHaNbI.

YcTaHoBIEHUE COCECKUX OTHOLICHUN MEXKIY
Mapmpyruszaropamu. OcoOeHHOCTH (YHKITMOHUPOBAHHUS
OSPF B mmmpokoBemarenbHbix cetax. @opmar nakera. Turbl
nakeToB. Tumnsl 3anucel. [I[puHOKIIBI pacyeTra CTOMMOCTH
MapuipyTa.

MapmpyTtu3zaius B TJ100anpHbIX ceTsax. MappacTpykTypa
rino0anbHbIX cereil. OCHOBBI UCIOIB30BaHMs IpoTokosia BGP.
3amaun obecrieueHus: THPOPMAITMOHHON 0€301TacCHOCTH B
KOMIIBIOTEPHBIX CeTAX. OCHOBHBIE TEXHOJIOTHH.

Crex npotokoios IP Security. Crangaptsl. OcHOBHBIE
MPOTOKOJBI U uX 3ana4u. [Ipotokon AH. @opmat nakera.
TpaHcnOpTHBIN U TYHHENbHBIN peXKUMBI paOb0Thl. OCHOBHBIE
KpUNTOrpapuuecKue NPUMUTUBBL. AJITOPUTM OKHA 3AIIUTHI OT
noBTopoB. [Iporokosn ESP. ®opmar nakera. TpancnopTHbIN U
TYHHEJBHBIM peKuMbl padoThl. OCHOBHBIE
kpunrorpapuueckue npuMutBbl. [Ipotokon IKE (ISAKMP).
Bepcuu nporokona. 3anaun npotokona. IKE v1: ¢a3er n
pexumbl. Kondurypuposanue [PSec.

Texnonorus VPN. 3apaun. Crangaptel. PPTP u L2TP/IPSec.
OcHoBHble Kpunrorpaduyeckue npuMuTuBbl. HeoOxonumas
UHPPACTPYKTYpA.

0O630p SSL/TLS.

[Pv6. OcoGeHHOCTH TPOTOKOJIA IO CpaBHEHHIO ¢ [Pv4.
[Tpunuuns! anpecauuu. [Ipobiema BHeApeHUS.

O0630p TexHosoruit cereit xpanenus ganubix. Fiber Channel.
Fiber Channel over Ethernet (FCoE). IP- u rubpuanbie ceTu
xpanenus aanubx (iISCSI, FCIP).

0O0630p TEXHOJOTUH JJIT BRICOKOITPOU3BOAUTEIIBHBIX CETEH.
Infiniband.

0630p Texnonoruit QoS.

PexoMeHanmy 1o 1aapbHENIINM HaPaBIECHUAM U3yUEHUS
CETEBBIX TEXHOJIOTHH.

COKpaH_IeHHBIC HalMEHOBaHUS OHJIAMH OILIUM:

| Oo6o3nauenue | [loiHOe HanMeHOBaHME




OK ONEKTPOHHBIN KypC

M ITomTHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbl

AM Aynuo-marepuaisl

I1p3 IIpe3enTannun

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEPUAIb
4(® NHTepakTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue

6 Cemecmp

1-6 OcHoBBI ceTeBbIX TeXHOJI0THH. CepBHCHI (PH3MUECKOr0 M KAHAJIBHOIO YPOBHeil
Kab6enpHas undpactpykrypa. CereBoe o0opynoBanue. OCHOBHbIE HHCTPYMEHTHI IS
HACTPOMKHU U pa3pelieHus npodieM ceTeBol HHPPaCTPYKTYpHI.

Ceresble ananu3aropsl: Wireshark. OcHOBHBIE IpreMbl paboThl. M3yueHne HHKANCYIALUN
CETEBBIX IPOTOKOJIOB.

[Tporokomnsl Ethernet u ARP. M3yuenue npuHIMIOB yIpaBieHUs KOMMYHUKAIIHOHHBIM
obopynoBanuem Juis cereid Ethernet. ba3oBbie cepBHCH U IPOTOKOIBI (PU3UIECKOTO H
KAaHAJIbHOT'O YPOBHEM.

Nzyuenne kommyrtatopoB L2/L.3. CepBuch KaHAIBHOTO YpOBHSA. Pa3zrpanuuenue qocTymna K
CETEBBIM PECYPCAM.

7-11 OcHoOBHbBIE MPOTOKOJIBI U HH(PPACTPYKTYPHBbIE CEPBHUCHI

Nzyuyenne kommytaropos L2/L3. ArperupoBanue kanaioB u STP.

Nzyuenune ctangapTHbIX TPOTOKOI0B. [IpoTokoin TpancnoptHoro ypoBHus UDP. OcHoBBI
OpraHu3alMK IPYNIOBON PACCHIIKU JTAHHBIX.

N3ydenue ctanaapTHBIX NPOTOKOJIOB. [IpoTokomnsl TpancnoptHoro yposHs TCP, PGM u
SCTP u ux npuMeHeHre B KOPIIOPATUBHBIX CETAX

12 -15 | IlunaMuyeckasi MapIPyTH3ALNHs B KOMNBIOTEPHBIX CETAX U 0€30MaCHOCTHDIE
acleKThbl

N3ydyenne nunamuueckoi mapmpyrtusanuu B [P-cersx. [Iporokonst RIP u OSPF
Obecneyenne 6€300aCHOCTU B KOMIBbIOTEPHBIX ceTsiX. [PSec u VPN.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

IIpyn 4TeHMM JEKLMOHHOIO MaTrepHajla HCIIOIb3YETCS JJIEKTPOHHOE CONPOBOXKICHHUE Kypca:
CIIPAaBOYHO-WUIIOCTPATUBHBIA MaTepual BOCIHPOU3BOAUTCS M O3BYYMBACTCA B aAyJAUTOPHUU C
WCIIOJIb30BAHUEM IIPOEKTOPA M IEPEHOCHOTO KOMIIBIOTEPA B PEAJbHOM BPEMEHH. DIJIEKTPOHHBIN
Marepuan JOCTYNEH CTyJIEHTaM I HCIIOJIb30BAaHHWS W CAMOCTOSITEIBHOTO WM3YYEHMs Ha calTe
Kadenpsl.

Ha caiite xadenpsl Tak:ke HaXOIUTCS METOJUYECKUH U CIIPaBOYHBINA MaTepHall, He0OXOIUMBIi
IUIs1 IPOBeIeHUsT Ta0OpaTOPHOT0 MPAKTUKyMa 110 KypCy.

JlaGopaTOpHbIf NPAaKTUKyM MPOBOJUTCS MO PACHUCAHUIO B  JUCIUIEHHOM  KIlacce
OJTHOBPEMEHHO JJIsi TPYMIbl CTYJEHTOB, PAa0OTAIOMIMX B HHTEPAKTUBHOM pexume. JlomycTumo
BBINOJIHEHHE JTaOOpaTOPHBIX pabOT B COCTaBE JIOKAIBHOW ceTH KadeIpbl MU B YAAJCHHOM pPEeXHUME,
ncnonb3ys HTepHerT.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHHs (KOMIIETECHIIMA W UX WHIAMKATOPOB) MOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus Nuaukaropbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)

OIIK-2 3-OI1K-2 9, KU-8, K1-12, KU-15
Y-OIIK-2 9, K-8, K1-12, K1-15
B-OI1K-2 9, K-8, K1-12, K1-15

OIIK-4 3-OI1K-4 9, KU-8, K1-12, KU-15
Y-OIIK-4 9, KH1-8, KI1-12, KU-15
B-OIIK-4 9, KU-8, K-12, KH1-15

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[lIxana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTEIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaeTcs no 100-
0ayUTHbHOM IIKaJe U MpeACTaBseT co00il cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3a/IaHUM B paMKaxX TEKYIIEro U MPOMEKYTOYHOT'O KOHTPOJIS.

NTtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

CymMma 6amioB | OrieHka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
MIOCJIE/IOBATENLHO, YETKO H JIOTHYECKU
CTPOIMHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepual
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio» II0 CYLECTBY U3JIaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1ieHKa «y/IOBJICTBOPHTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y0081EMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylUIeHUS JJOTUYECKOH
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

OI_[eHKa CHEYOOBJICTBOPHUTCIIBHO»
Hiske 60 2— F BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
«HeyC)OBJZemeopumeﬂbHo» 3HAYNUTEILHON YacTH nporpaMmMHOTO

Marcpuajia, JOIYCKAaCT CYHNICCTBCHHBIC




omnbku. Kak nmpaBuio, orieHka
«HEYIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAZ JIMTEPATYPA:

1. D1 A22 Advances in Network Science : 12th International Conference and School, NetSci-X 2016,
Wroclaw, Poland, January 11-13, 2016, Proceedings, , Cham: Springer International Publishing, 2016

2. DU N47 Networked Systems : 4th International Conference, NETYS 2016, Marrakech, Morocco,
May 18-20, 2016, Revised Selected Papers, , Cham: Springer International Publishing, 2016

3. DU 1'96 BeruncnutenbHble CUCTEMBI, CETH U TeJIEKOMMYHUKanuu : , ['yceBa A.U., Kupees B.C.,
HpmmakoB A.C., [Mocksa]: [MU®H], 2008

JOITOJIHUTEJIBHAS JIMTEPATVYPA:

1. 004 M48 NnpopmaioHHbIE TPOLECCH B KOMIBIOTEPHBIX ceTsX : [IpOTOKOIIBI, CTaHIapTHI,
untepdeiicel, moaenu..., Mensuukos JI.A., M.: Kyaum-o6pasz, 1999

2. 004 T18 KomnsrotepHsle cetu : , Tanen6aym 2., Mocksa [u ap.]: [Tutep, 2011

3. 004 O-54 KoMmnbloTepHbIE CETH : MPUHLUIIBI, TEXHOJIOTUH, IPOTOKOJBI: yueOHOe mocodue s
By30B, Onmudep H.A., Onmudep B.I'., Mocksa [u ap.]: [Tutep, 2008

4. 004 K90 Texnomoruu kopropatuBHeix cetelt : , Kynerun M., CII0 u ap.: [Turep, 2000
IMTPOI'PAMMHOE OBECITEYEHUE:

CrnenuanbHOe MporpaMMHoe obecriedeHre He TpedyeTcs

LMS U UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHMYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLTAHBI

CrennanpbHOE MaTepUATbHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB




1. YkazaHus i npoCayluBaHus KU

[lepen HawyanoM 3aHSATHI O3HAKOMUTBHCS C YUEOHBIM IIJIAHOM M CHHCKOM DPEKOMEH]IOBAHHOM
JIUTEPaTypHl.

Ilepen mocemeHueM OYEPEIHOM JIEKIUU OCBEKHUTh B IIaMATH OCHOBHBIE KOHLEIILIHUH
npoiiienHoro panee marepuaia. [loAroToBUTH mpu HEOOXOAMMOCTH BONPOCH! MpemnojaBareiro. Ha
KOKIOW JIEKUUHU CIEAYeT 3aJaBaTh BOIPOCHI KaK II0 MaTepuany TEKyILIEH JIEKIMH, TaK U 10 paHee
IIPOYUTAHHBIM JICKLIHSM.

[Ipy wu3ydeHHMH JEKIUMOHHOIO MaTrepuana o0s3aTebHO CIEAYEeT COIOCTaBIATh €ro C
MaTepHaJoM CEMMHAPCKHUX U Ja0OpaTOPHBIX 3aHATHH.

Jns  Oomee mnoapoOHOro wM3ydyeHuss Kypca cienyer paboTaTh C PEKOMEHIOBAaHHBIMHU
JINTEPATYPHBIMU HCTOYHUKAMH U MaTepuajgaMu U3 cetu Internet.

2. VkazaHus U IpOBEACHUS J1abOPaTOPHOTO MPAKTUKyMa

Cobmronate TpeOOBaHUS TEXHHKH O€30MaCHOCTH, JJIS YEro MpociymaTb  HEeoO0XOIUMBbIe
pa3bsICHEHUS O MPaBUWIBHOCTH MOBEACHUS B JIAOOPATOPHH.

Ilepen BbINOAHEHHEM  JAaOOPAaTOPHOM pabOThl HPOBECTH CAMOCTOSATENIBHO IOATOTOBKY K
pa0oTe H3y4yUB OCHOBHBIE TEOPETHUECKHE TIIOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO st
OCMBICJIEHHOT'O BBITIOJTHEHUS pabOTHI.

B mpouecce BbinosiHEHHs PAaOOTHI CIEAYET IMOCTOSHHO OOIIAThCA C IPENoJaBaTesIeM, He
JIOITyCKasi 110 BO3MOKHOCTH HENIPABUJIbHBIX JEHCTBHM.

[Ipu cmave 3ayera mo paboTe MOATOTOBUTH OTUET O MPOJEIAHHOW PadoOTe, I/ie JOJKHBI OBITH
OTPa)KEHbI OCHOBHBIE PE3YJIbTAThI U BBIBOJIBI.

3. Yka3aHusl 10 BHINOJIHEHUIO CAMOCTOSITEIbHON paboThI

[TosryunTs y npenogasaTeiis 3aJaHUE U CIIUCOK PEKOMEH0BAHHOM JINTEPATYPHI.

W3y4yeHne TeOpEeTUUYECKUX BOIPOCOB CIENYET IMPOBOAUTH IO BO3MOYKHOCTH CAMOCTOSATEIBHO,
HO IIPU 3aTPYIHEHUSIX 00paIlaThCs K MPEnoaaBaTeio.

[Tpy BbIMONHEHUM (QPOHTANBHBIX 33aJaHUN MO YCMOTPEHHUIO IpernojaBaTenss padoTa MOXKET
ObITh OlleHEHa 0e3 MHChMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BONPOCHI, MPHU
YCIIOBUU aKTUBHOM CaMOCTOSATENbHON PabOTHI.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

1. Yka3anus nist npoBeIeHUs JIEKIUI

Ha mnepBoii BBOJHOHM JeKIMM chenaTb oOIui 0030p colepxkaHus Kypca. JlaTb nepeyeHb
PEKOMEHIOBAaHHON OCHOBHOM JIUTEPATYPHI U BHOBb IOSBUBIINXCS JINTEPATYPHBIX HCTOYHUKOB.

[lepen m3noOXKEeHHEM TEKYIIEro JEKIMOHHOTO MarepHaja KpaTKo HAlOMHHUTh 00 OCHOBHBIX
BBIBOJIaX 110 MaTe€pHaIaM MPEAbITYIIEH JIEKIUK.

BHuMaTenbHO OTHOCHTBCS K BOIpOCaM CTYJAEHTOB W TpU HEOOXOAUMOCTH J1aBaTh
JIOTIOJIHUTENbHBIE O0Jiee MOAPOOHBIE MOSICHEHMUS.

[lepuoanueckn ocBemath Ha JEeKIUAX HauOojiee BaKHbIE BOIPOCH JTAOOPATOPHOIO
[IPAKTUKYMa, BBI3BIBAIOIIUE Y CTYACHTOB 3aTPYIHEHHUS.

B cepenune cemectpa (OpUEHTHPOBOYHO TOCIE 8-i JEKIMH) 0053aTeIbHO IPOBECTH KOHTPOIb
3HaHUH CTYJEHTOB 10 MATEPHUAIaM BCEX IIPOUYUTAHHBIX JICKIIM.

KenarenpHO HCIONB30BaTh KOHCHEKTHI JIEKIUIH, B KOTOPBIX MCHONB3YETCA IPHUHSITAS
IpernojaBaTesieM cucreMa 0003HauYeHHI.

JlaBaTh pekoMeHAAlNU CTyI€HTaM JUIs OATOTOBKHU K OUepeIHBIM Ja00paTOpHBIM paboTaMm.



Ha mocnemneit nexknuu yaenuTh Bpems Juisi 0030pa Hambonee BaXXHBIX IOJOXKCHUM,
PacCMOTPEHHBIX B Kypce.

2. VkazaHus Ui IpOBEACHUS J1abOPaTOPHOTO MPAKTUKyMa

Ha nepBom 3aHsTHM paccka3aTh O 1a00paTOPHOM NMPAKTUKYME B IIeJIOM (O IIesAX MPaKTUKyMa,
MHCTPYMEHTAJBHBIX CPEACTBAX JJsl BBINOJHEHHS JIaOOPaTOPHBIX pPAabOT, O MOpPAJKE OTYeTa II0
nabopaTOpHBIM paboTaM), MPOBECTH HWHCTPYKTAX IO TEXHUKE OE30MacHOCTH TpH paboTe B
J1ab0paTOpHH.

Jlyis BBITIOJTHEHUST KaXIOH J1abopaTopHOW pabOThI CTYACHTaM BBIIABATh HMHIMBHIYaJbHbBIC
3aJJaHMS.

[Ipy mpuHATHM OTYeTa MO KaXIoW naboparopHON pabore o00s3aTenbHO MOOECcenoBaTh C
KaX/IbIM CTYJCHTOM, 3aJaBasi KOHTPOJIbHBIC BOIMPOCHI, HAIpaBJICHHBIC HA MOHWMAHHE M3y4yaeMOW B
nabopaTtopHoit paboTe mPOoOIEMBI.

ITo kaxmoit pabore puKCUPOBaTh (HAaKT BHITOJHEHHUS U OTBETA HA KOHTPOJIbHBIE BOTIPOCHI.

OOmmii 3aueT MO TMPAKTUKYMYy JOJDKCH BKIIIOYATh BCE 3a4eThl MO KaXKIOW J1abopaTOpHOM
paboTe B OTACITBLHOCTH.

3amaHusg Ha KaXIyH CICIYIOIIYI J1a0OpaTOpHYI paldOTy CTYIEHTY BbIJABaTh IO Mepe
BBITOJIHCHUS U CIa4YH MPEIBIIYIINX PaOOT.
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