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AHHOTALMS

JlaHHas JUCHMIUIMHA TPU3BaHA JaTh CTYJAEHTY LEJIOCTHOE MPEICTABIECHUE O MPUHIUIIAX
(YHKIIMOHUPOBAHMSI COBPEMEHHBIX CETEW, 3HAKOMUT CTYyJIEHTAa C OCHOBHBIMH aJTOPHUTMaMU U
MMPOTOKOJIAMHU, KOTOPHIE UCIOJIB3YIOTCS B COBPEMEHHBIX CETSX, JaeT 0a30BbIE MOHITHS O MPUHIIUIIAX
MPOEKTUPOBAHUS COBPEMEHHBIX CETEW, UCXOI U3 HYXJ OPraHU3alllH, a TaKKe JAeT HABBIKH IO UX
MOHTAXKY M 3KCIUTyaTalnu. TeopeTHYECKNE OCHOBBI 3aKPEIUIIOTCS B XOJ€E BBIMOJHEHHUS] MHTEHCUBHBIX
7a0bopaTOpHBIX PpabOT, B KOTOPBIX 0CO00€ BHHMaHHE yaeNseTcs O€30MacHOCTHBIM —acIeKTaM
MIPUMEHEHUS CETEBBIX TEXHOJOTrui. I[loMHMO «KJIacCMYECKUX» TEXHOJIOTHM, MPOTOKOJIOB U
AJTOPUTMOB, CTYAEHTBI 3HAKOMSATCS U C IEPCIIEKTUBHBIMU KOHLENLIMUSIMU U HAIPABJICHUSMU PAa3BUTHS
CETEBBIX TCXHOJIOTHH.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

LenssMu ocBOeHUS yUeOHOM TUCIMITIHHEI SIBIISICTCS M3Y4YSHUE TPUHIMIIOB (YHKIIMOHUPOBAHUS
COBPEMEHHBIX KOMIIBIOTEPHBIX CETEH, OCBOCHUE IPUHLMUIIOB UX IPOCKTUPOBAHMS W IKCIUTyaTal[Uu.
Kypc mpenycMaTpuBaeT BBIIOJHEHHE J1a0OpaTOPHOTO IMPAKTUKyMa C LENbI0  3aKpeIUIeHUs
TEOPETUYECKUX IOJOXKEHUH U TMOJY4YeHHs HABBIKOB pabOTbl C COBPEMEHHBIM CETEBBIM
000pyJIOBaHUEM,  HCIIOJIb30BAaHUSI COBPEMEHHBIX CETEBBIX TEXHOJOTMH W CpeACTB pPa3paboOTKU
MIPOCTEMNIINX CETEBBIX MPUIIOKEHUH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JUisi  yCTIEIIHOTO OCBOCHHUS JUCHUIUIMHBI HEOOXOAMMBI KOMIIETEHIMH, (OPMHpPYEMbIE B
pe3ysbTare OCBOEHUS CIEAYIOMNX AUCHUIUINH:

3BM wu nepudepuiinbie ycTpoicTBa

[IpoorpammupoBanue (aaropuTMbl U CTPYKTYPbI JaHHBIX)

DNEeKTPOTEXHUKA, JEKTPOHUKA U CXEMOTEXHHUKA

dusuka

OnepanoHHbIE CUCTEMBI

Nzyuenne aucuiumiuHsl CeT U TEIEKOMMYHUKALMU HEOOXO0AUMO ISl YCIIETHOIO OCBOCHUS
CJIEYIOIINX JAUCLUIUIMH:

Cucrembl XpaHEHUs JaHHBIX

[IporpamMupoBaHUE CETEBBIX MPUITOKEHUN

Ob6nayHble THPPACTPYKTYPbI U CEPBUCHI

HayuHno-uccnenoBarenbckas pabora

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

Kon u HanmenoBanue komrnereHiun | Kox n HaiMeHOBaHUE MHAMKATOPA JOCTHKEHUS
KOMIIETEHIIUU
3-OIIK-2 [1] — 3HaTh nporpaMMHbIE CPEICTBA CUCTEMHOTO U

MMPUKIAAHOI'O HABHAYCHUSI, I/IH(l)OpMaI_II/IOHHO-

OIIK-2 [1] — CriocoOeH NpuMEeHSTh
“H(pOpPMaIMOHHO-




KOMMYHHKAIIMOHHBIC TCXHOJIOT'UH,
MIPOrPaMMHBIC CPEJICTBA CHCTEMHOTO
Y TIPUKJIATHOTO HA3HAYEHUS, B TOM
YHCIIe OTEYECTBEHHOTO
TIPOU3BOJICTBA, JIJIS PEIICHHS 3a/1a4
poeCCHOHATBHON JIEATETLHOCTH

OIIK-4 [1] — Crioco6eH MpUMEHSTh
HeoOxoauMbIe (PU3HUECKHUE 3aKOHBI U
MOJICTIH JIJISl pEIICHHMS 3a/1a4
npoeccroHaNbHOM eATEeTbHOCTH

KOMMYHMKAI[UOHHBIE TEXHOJIOTUH JIJIsl pELICHUS
npodeccuoHaIbHBIX 3a7a4

V-OIIK-2 [1] — ymMeTh NpUMEHATH IPOTPaMMHBIE CPEJICTBA
CHUCTEMHOTI'0 U MPUKJIAJHOTO Ha3HAaYeHHsI, UH()OPMAaLIMOHHO-
KOMMYHMKAI[MOHHBIE TEXHOJIOTUH JUUISl PELICHUS
npoeccuoHaIbHBIX 3a7a4

B-OIIK-2 [1] — BnageTs npuHIMIAaMU pabOThl TPOTPAMMHBIX
CPEJICTB CUCTEMHOTI'O ¥ MPUKJIIAAHOTO Ha3HAYESHMUS,
UH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI JUIs
perieHus nmpodeccroHalbHbIX 3aa4

3-OIIK-4 [1] — 3HaTh OCHOBHBIE YEPTHI COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUpa U (PU3NYECKHE OCHOBBI
(GYHKIIMOHUPOBAHUS CPEJICTB 3aLIUTHI HHPOPMATUU
V-OIIK-4 [1] — yMeTh 0OBACHATH (PU3HMUECKUE TPHUHLIUIIBI
(GYHKIIMOHUPOBAHUS CPEJICTB 3aLIUTHI HHPOPMALTUU
B-OIIK-4 [1] — BnageTs OCHOBHBIMH MPUHLUAIIAMH
(GYHKIIMOHUPOBAHUS CPEJICTB 3aLIUTHI HUHOPMALTUU

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCIIUTaHUS

3amaun BocriuTaHus (KOx)

BocnouraTenbHbIN TOTEHITAAT
OUCLIHAIIINH

[IpodeccrnonanpHOE
BOCITUTAHHE

Co3pnanue ycinoBuid,
00ecreunBaroIInX,
(dbopMHpOBaHUE OTBETCTBEHHOCTH
3a mpodeccuoHaIbHBIN BBIOOD,
npoheCCHOHATLHOE PA3BUTHE U
poecCHOHANLHBIC PEIICHUS

(B18)

[IpodeccrnonanpHOE
BOCIIUTAHUC

Co3nanue ycinoBuid,
00ecreunBaroIInX,
dhopMHupOBaHKE HAYYHOTO
MHPOBO33pEHUSA, KyILTYPEI
MOKCKa HECTAHJAPTHBIX HAYYHO-
TGXHI/I‘-IGCKI/IX/ MPAKTUYCCKUX
pELIECHHH, KpUTUYECKOTO
OTHOLICHUSA K UCCIICAOBAaHUAM
mxeHay4dHoro toska (B19)

Hcrnoas30BaHue BOCIIUTATEIBHOTO
MOTCHIIMANA JUCIUILINH
PoeCCHOHAITBHOTO MOTYJIS TS
(GbOpMUPOBAHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHabHOE Pa3BUTHE
MMOCPEJICTBOM BBIOOpA CTYICHTAMH
WHANBUIYATBHBIX 00pa30BaTEIbHBIX
TPaeKTOPHI, OPraHU3aIUN CHCTEMBI
OOIICHUS MEXTy BCEMU
y4aCTHUKaMH 00pa30BaTEIHHOTO
rpoiiecca, B TOM YHUCIIE €
HCIIOIL30BaHUEM HOBBIX
WH(OPMAIMOHHBIX TEXHOIOTHIA.

1. Mcrionp30BaHne BOCIUTATEIILHOTO
MOTEHIIUAJA TUCIUTUINH/TIPAKTUK
«HayuHo-uccrnenoBaTenbcKas
pabotay, «IIpoekTHas MpaKkTUKaY,
«Hay4nslil ceMuHapy Jis:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CITIOCOOOB
Hay4YHOT'0 IMO3HAHUS MUpPa, Pa3BUTHUS
HCCIIEI0BATEILCKUX KAYeCTB
CTYJICHTOB MTOCPEJICTBOM UX
BOBJICYECHHS B UCCJIETOBATEIILCKUE
MPOEKTHI 1O 001aCTSIM HAay4IHBIX
nccienoBanuii. 2. Mcroabp3oBadue




[Ipodeccrnonanphoe
BOCIIUTaHHE

Co3znanue ycioBHi,
o0ecreynBaroIInX,
¢dbopMupoBaHue
npodhecCHoHaNBEHO 3HAUMMBIX
YCTaHOBOK: HE TIPOU3BONTH, HE
KOIMUPOBATh U HE UCIIOJIb30BAThH
MIPOrPaMMHBIC  TEXHHYECKUE
CpeICTBa, HE MPUOOPETEHHBIC HA
3aKOHHBIX OCHOBAHUSX; HE
HapyIIaTh MPU3HAHHBIC HOPMBI
aBTOPCKOTO TPaBa; HE HAPYIIATh
TaliHBI NIepeiadl COOOIICHUIA, HE
MIPAKTUKOBATh BCKPBITUE
MH(OPMAILIMOHHBIX CUCTEM U
ceTey nepe1ayu JaHHbIX;
co0Mr0AaTh KOH(MUICHIIMATEHOCTD
nosepeHHol nHpopmanuu (B40)

BOCIIMTATEIBHOIO NOTEHIINAIIA
nucuuiuing "Mctopust Hayku
unxenepun', "Kpurnueckoe
MBIIIJIEHHE U OCHOBBI HAy4YHOI
KOMMYyHuKanuu'", "Beaenue B
crnenuaibHocTh", "HayuHo-
uccienoBaTensckas pabora',
"Hayunblif cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTJIEJSTh HACTOSIIUE Hay4YHbIE
HCCJIEOBAHMSI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEJEHUS CO
CTYJIEHTaMH 3aHATHH U PETYJIAPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIIEHHSI, yMEHHSI pacCMaTpUBaTh
pa3IMyYHbIE UCCIIEI0BAHUS C
AKCIEPTHOM MO3ULIUU OCPEACTBOM
00CYX/I€HUs CO CTYACHTaMH
COBPEMEHHBIX MCCJIEI0BaHUML,
HCTOPUYECKHUX IPEAIOCHUIOK
MOSIBJIICHUS T€X UM UHBIX OTKPBITUI
U TEOPHUH.

1. Mcnionp30BaHKME BOCIIUTATEIBHOTO
MOTEHLIMAJa TUCLHUIUINH
"Nnpopmartrka (OCHOBBI
IIPOrpaMMHUpPOBaHus)",
[IporpammupoBanue (O6bEeKTHO-
OpUEHTUPOBAHHOE
IporpaMMupoBanue)",
"ITporpammupoBanue (AIropuUTMBI U
CTPYKTYpHBI JaHHBIX)" 17151
(bopMHpOBaHUS KYJIbTYPbI
HanucaHusi U 0pOPMIICHHUS
IIPOrpaMM, a TaKKe IPUBUTHS
HaBBIKOB KOMaHJHOU pabOTHI 32 CUET
UCIIOJIb30BaHUsI CUCTEM YIIPABIICHUS
IIPOEKTaMU U KOHTPOJISL BEPCUI.
2.Mcnonb30BaHue BOCIIUTATEIBHOTO
MOTEHLMANa JUCIUIINHBI
"[IpoexTHas npakTuka" ajs
(bopMHUpOBaHUS KyJIbTYPHI PEIICHUS
n300peTaTeNbCKUX 3a/1a4, pa3BUTHUS
JIOTUYECKOTO MBIIIJIEHUS], TyTEM
MOTPY>KEHUS CTYJIEHTOB B HAYYHYIO U
MHHOBAIIMOHHYIO JI€ATEIbHOCTh
MHCTUTYTA U BOBJICUCHHS B
IIPOEKTHYIO paboTy.
3.Mcnonb30BaHue BOCIUTATEILHOTO
MOTEHIIMAaJa MPOQUITBHBIX
JUCLHUIUIMH 17151 JOPMUPOBAHUS
HAaBBIKOB LIU(PPOBOI TUTUEHBI, A




TaKXe CUCTEMHOCTU ¥ THOKOCTH
MBIIUICHUS, TOCPEICTBOM U3yUCHHSI
METOAOJOTUYECKHUX U
TEXHOJIOTUIECKAX OCHOB
oOecrieyeHnss THPOPMALIMOHHOM
0e30MmacHOCTH U KHOepOe30nacHOCTH
IIPY BBITTOJIHEHUH U 3aILUTE
Pe3yIbTATOB YUEOHBIX 3aIaHUN U
n1a0opaTOpHBIX paboT 1O
KpUNTOTpaguIECKUM METO1aM
3alUThl HH(POpPMALIUU B
KOMITHIOTEPHBIX CUCTEMaX U CETSX.
4.Vcnonp30BaHNE BOCITUTATEIBHOTO
IMOTEHITNAIA TUCIIAIIINH "
"Undopmaruka (OcHOBBI
pOrpaMMHUpoOBaHus)",
[TporpammupoBanue (O6bEKTHO-
OpPUECHTHPOBAHHOE
IIpOrpaMMHUpOBaHue)",
"[IporpammupoBanue (AITOpUTMBI U
CTPYKTYpHBI JaHHBIX)" 1J1s
(bopMHpOBaHUS KyJIbTYPHI
0€301acHOro NMPOrpaMMHUPOBAHHUS
MOCPENICTBOM TEMAaTHIECKOTO
aKIEHTUPOBAHUs B COJICPKAHUU
JTUCIUTUTMH W y4eOHBIX 3a/IaHUi.
5.Mcnonb30BaHue BOCIUTATEILHOTO
MOTEHIINAJA TUCIATUTHHEI
"[IpoexTHas npakTuka' 1
(dbopMHpOBaHHUS CHCTEMHOTO TIOJX0/1a
1o o0ecrneyeHno HHPOPMALMOHHOM
0€30IacHOCTH U
K1OepOe30MacHOCTH B PA3IMYHBIX
cdepax AEATEITBHOCTH TIOCPEICTBOM
UCCIICIOBAHMS U TIEPEHSTHS OTIbITa
MOCTAHOBKH U PEIICHUS HAyYHO-
NPAaKTUYECKUX 3a/1a4
OpraHu3aIUsIMH-TIAPTHEPAMH.

S.

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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HUmoeo 3a 6 Cemecmp 45/0/60 60

KonTpoJbnbie 40
MeponpusiTuss 3a 6
Cemectp

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJbHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a ceMecTp, BKIIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O0o3na | ITo1HOEe HAaMMeHOBaHH e
YeHue
KN KonTposb 1o nroram
€] OKk3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
" yac. , Yac. qac.
6 Cemecmp 45 0 60
1-6 OcHoBBbI ceTeBbIX TeXHOJI0THH. CepBHCHI PU3NIECKOTO U 18 0 24
KaHAJIbHOI0 YPOBHe
1-6 OcHoBBbI ceTeBbIX TeXHOJ0rHH. CepBHCHI PU3NIECKOTO 1 Bcero aytuToOpHBIX 4acoB

KAaHAJIbHOT0 YPOBHe#

18

[0

| 24




3amauu kypca. CTpykTypa Kypca.

[TonsiTne kommproTepHOU ceTu. Kitaccudukaimsi COBpeMeHHBIX
KOMIIBIOTEpHBIX ceTell. [lepenada JaHHBIX B KOMIIBIOTEPHBIX
ceTax. CoBpeMEHHbIE TOMOJIOTUH CeTel. MeTpUKHU TOMOJIOTHH.
[Tonstue unrtepdeiica u nporoxona. Moaenu ISO OSI u DoD.
OCHOBBI KOMPOBaHHUs JAaHHBIX [IPU NIEpPEIave 4Yepe3 CETEBbIC
UHPPACTPYKTYPHI. 3allUTa JAHHBIX OT UCKaKEHUS U
oOHapy»KeHHe OIHOOK Mpu nepenade AaHHbIX. Koabl ueTHOCTH
1 KOHTpoJibHbIE cyMMbl, CRC-Kk0zb1, KOJ1bI X€MMUHTa.
OcHOBHBIE CTaHIAPTHI JIOKAJILHBIX ceTell. Pedepenchas
mognenb LAN (IEEE 802-2001). Anpecanus B JJIOKaJIbHBIX
CeTSAX.

ITpotokoun Ethernet. @opmar kagpa. OcobeHHOCTH pacueTa
CRC konoB mst Ethernet. Pexxum CSMA/CD. Anroputm
paboThI MPO3pavYHOro MOCTA. AJITOPUTM MPOJIBIKEHUS KaJIpOB.
AJITOPUTM CO3/TaHHSI aKTUBHOW TOIOJIOTHH. AJITOPUTM
o0yuenus kommyTaropa. Passutue Ethernet. [Tonsrue
TUTAaHTCKUX KaapoB (jumbo frame). JlocrouHcTBa n
HeZoCTaTKu. YnpasieHue nmotokoM aanueix (MAC Control).
[Toaxons! Kk ynpasiaeHuro norokamMu JaHHeix B 10G u 100G
Ethernet. ABTocorinacoBanue napameTpoB coenuHeHus. NWay
anroputM. /JlocTomHcTBa M HEAOCTATKU. PEeKoMeHjanuu no
HCIIOJIb30BaHUIO.

[Tporoxon ARP. Crannaptsl. 3anaun nporokona. @opmat
Kajpa. Anroput™ pabotsl. [Ipobnemsl 6e3onacnoctu ARP.
ITorsitue VLAN. JlocTOMHCTBA M HETOCTATKH ITOAX0/1A.
Crannaptel. Teru IEEE 802.1Q. [IpaBuna ucnosb3oBanust
teroB. Tunsl VLAN. [IpoTokosnbl nuHaMudeckoro ooMeHa
uHpopmanueit o koupurypaunu VLAN. Apxutektypa GARP.
[Tporokosnst GVRP u MVRP.

Ownutaiig

0 0 0

7-11

OcHOBHBIE POTOKOJIbI H MHPPACTPYKTYPHBbIE CEPBHUCHI

15 0 20

7-11

OcHOBHBIE TPOTOKOJIbI M HHPPACTPYKTYPHbIE CEPBUCHI
VYnpasieHue 10CTynoM K ceTeBoil nHppacTpykrype. Ctannapt
IEEE 802.1X-2010. I[Tpotoxon EAP. Uudpactpykrypa
RADIUS, TACACS.

ArperupoBanHble KaHabl. OcCHOBHBIE TOAX0bI. [Ipobiema
0aJaHCUPOBKU HArpy3KH B arperupOBaHHOM KaHaJe.
TunuuHble MpUMEPHI UCTI0JIB30BaHUS. JlOCTOMHCTBA,
HezmocTaTky, npobsemsl. [Iporokon LACP. 3agaun, npuHuun
¢dbyukuronupoBanus. @opmar naketa. [IpuHIHATIBI
KOH(HUTypUPOBaHHUS.

[Tpotokon STP. 3amaun, npuHIMN GYHKIIMOHUPOBAHUSI.
®opmar nakera (BPDU). [IpuHummsl KOHUTYpUPOBAHHSL.
Pacmmpenus 6azoBoro mporokona: RSTP, MSTP.

[Tpotokoun IP v4. Crannaptel. 3agaun. Anpecanus. CriocoObl
Ha3HayeHUs aapecoB. Mexanusm aBToHazHaueHus [P anpeca
(APIPA). ®opmar IP nakera. OCHOBHBIE U ONIIMOHATIBHbIE
TTOJISI 3ar0JI0OBKA. AJITOPUTM (hparMeHTaIuu. AJITOpUT™M
pacyeTa KOHTPOJIbHOM CyMMBI. 3a/1aya MaplIpyTH3al1u.
®dopmar Tabmiel MapiipyTuzanud. [Ipumepsr. Ctatudeckas
MapuIpyTu3alus. 3agada pa3ielieHus CETeBOro Auana3oHa Ha
oACeTH (CAOHETHUHT M CYTIEPHETHHT).

Bcero ayutopHbIX 4acoB

15 o | 20

Omuiaiig

0 0 0




IIporoxon ICMP. Ctannaptsl. 3agaun. OCHOBHBIE THIIbI
COOOIIIEHUIA.

IIporoxoin IP v6. Crannaptsl. 3agaun. Anpecanus. Popmar
nakera. bazoBble MEXaHU3MBI.

IIporoxon UDP. Ctanmaptsl. 3anaun. @opmar nakera.
AJITOPUTM pacyeTa KOHTPOJIbHON CYMMBbI, TIOHATHE
ncesno3arosioBka. Pazsuree UDP. [Ipotokon UDP-Lite.
I'pynmoBas pacceuika nanHbIX (multicasting). Aapecanus Ha
KaHaJbHOM U ceTeBOM ypoBHsX. [Iporokosn IGMP. Crannapts!.
3agauun. CpaBHeHUE Bepcuid MpoTOoKoaa. OCHOBHBIE AITOPUTMBI
pabotsl. [IpoaBmwkenne multicast-rpaduka Ha KaHATEHOM
yposHe. Texnonorust IGMP Snooping. JlocronncTBa u
HEJO0CTaTKH.

Texnomorust NAT. Knaccudukarus. [puamun
¢bynakmonupoBanus. 3anaun NAT-numo3a. MeTosl
TpaHCIALUU. JJOCTOMHCTBA M HEJOCTATKH.

IIporoxon DHCP. Crangaptsel. 3anaun. @opmMar gedrarpaMMsl.
Omnuuu. Tunel coobmenuid. [Topsaok B3auMoaeiCcTBHsI KITMEHTa
c cepBepoM. BpemenHble mapameTpsl npotokoia. I'pad
COCTOSIHMM KiMeHTa. B3anmoneicterue cepsepoB. Mexanusm
DHCP Relay. JlocTonHCTBa ¥ HEAOCTATKH.

Nudpactpykrypa nomenusix umeH (DNS). CranmapTsl.
3anaun. OrpaHuyeHus MpocTpaHcTBa UMeH. Dopmar
JTOMEeHHOTO UMeHH. PecypcHbie 3amcu. OCHOBHBIE THIIHI (A,
AAAA, PTR, CNAME, NS, SOA, MX, SVR). ®opmatsl.
Crpykrypa 6a30Boil HuH(pacTpyKTyphl. TUIIBI B3aUMOJIEHCTBHS
KIIMEHT-CEPBEP: UTEPALIMOHHBIE U PEKYPCUBHBIE 3aIIPOCHI.
®opmat DNS coobmienus. [Tpumepst. [TpuHimmnb
KoHpurypupoBauus DNS-cepBepoB. AIropuT™MbI paboThI
paszpelaresns U cepsepa.

IIporokon TCP. Crangaptel. 3an1a4 U XapaKTEPUCTHKH.
®opmat TCP 3aromoska. ['pad cocrosianii TCP. Mexanu3mbl
YCTaHOBJIEHMSI U Pa3pbiBa COeAUHEHM. MexaHu3M nepeaadn
JAHHBIX. YTIPaBJIEHUE BPEMEHHBIMH ITapaMeTpaMu paboThbl
TCP (6a30Bblit 1 MOIU(UIIMPOBAHHBIE ATOPUTMBI).
VYnpasnenue notrokom. [Jonomautensabie anroputMbl TCP:
MEJICHHBIN CTapT, ObICTpasi NepenoCchlIKa TaHHbIX,
pOOMpPOBaHUE HYJIEBOIO OKHA, POBEPKA YIAJIEHHOTO
abaonenTa. Pacmupenus TCP nns nosbleHus
MIPOU3BOJUTENILHOCTH: MacITA0MPOBAHNE OKHA, BHIOOPOYHBIE
noareepxkaeHus. Henocrarku TCP. AnbrepHaTuBHbIE
IIPOTOKOJIBI ¢ TapaHTHpoBaHHOU fgocraBkoi: PGM, SCTP.
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1 0€30I1aCHOCTHBbIE aCIEeKThI

IIpoTokoibl fMHaMuYecKOW Mapupytusanuu B IP ceTsax.
3amaun. Knaccudukanms.

IIporoxon RIP. Ctanmaptsl. Bepcuu nporokosa. Airoputm
«BeKTOp paccrosiHuit» (bennvana-dopnaa). Bpemennsie
napameTpsl paboTel mpoTokoa. [Ipobiema cueta 10
0eckoHeuyHOCTH. TeXHOJOrHH pa3/ieieHUsl TOPU30HTA,

12 |o | 16
Ounnaiu
0 0 0




obOpatHoro orpasienus. OOHOBIEHUS 1O COOBITUAM. DopmaT
coobmienus. Tumsl coobmenne. OCHOBHBIE peKUMBI 0OMEHA
JaHHBIMU MEXIY MaplipyTuzatopamu. AyTeHTu(uKanus B
RIP v2.

[Ipotokon OSPF. Crangaptsl. OCHOBHASI TEPMUHOJIOTHS.
Tunel noaaepKUBaeMBbIX CETEH U OCOOEHHOCTH
KoHpurypupoBanus. [loHsTHe 6a3bl JAHHBIX COCTOSHHS CETH.
I'padoBoe mpeacrasnenue cetu. Anroput™ JIeHKCTpHI.
3onuposanue B OSPF. Tunsl MapupyTuzatopoB U 30H.
BupTtyaibHbie KaHAJIbI.

VY cTaHOBIEHUE COCEACKUX OTHOLIEHUH MEXIY
Mapmipytuszaropamu. Ocodennoctu ¢pyHkuuonupoBanuss OSPF
B IIMPOKOBEIATENBHBbIX ceTsaX. Popmar nakera. Tumsl
nakeToB. Tumnbl 3anuceid. [IpuHIUIIBI pacyeTa CTOUMOCTH
MapuIpyTa.

MapmpyTtuzanus B rio0anbHbIX ceTsax. MadpacTtpykTypa
ro6anbHbIX ceteid. OCHOBBI HCTONB30BaHUS MpoTokona BGP.
3amaun obecrnieueHust HHPOPMAIIMOHHON OE301aCHOCTH B
KOMIIBIOTEPHBIX ceTsAX. OCHOBHBIE TEXHOJIOTHH.

Crek nporokoiioB IP Security. Crangaptel. OcHOBHBIE
IIPOTOKOJIBI U uX 3a1a4u. [Iporokosn AH. dopmar nakera.
TpaHCTIOPTHBIN U TYHHEIBHBINA PEKUMBI paboThl. OCHOBHBIE
KpUnTorpaguyeckiue NpuMUTUBBL. AJITOPUTM OKHA 3aIIUTHI OT
noBTopoB. [Iporokon ESP. ®opmar nakera. TpancnopTHslit 1
TYHHEJBHBIM peKuMbl paboThl. OCHOBHBIE
kpuntorpaduueckue npuMutusbl. [Iporokon IKE (ISAKMP).
Bepcuu nporokona. 3anaun npotokoina. IKE v1: ¢a3er n
pexxumbl. Kondurypuposanue IPSec.

Texnonorust VPN. 3angaun. Crannaptel. PPTP u L2TP/IPSec.
OcHoBHbIe KpunTorpapudyeckue npuMuTuBbl. HeoOxonumas
UHPPACTPYKTYpA.

0O630p SSL/TLS.

IPv6. OcoGeHHOCTH IPOTOKOJIA 110 cpaBHEeHHUIO ¢ [Pv4.
[Tpunuune! anpecauuu. [Ipobiema BHeApEHUS.

O0630p TexHonoruii cereit xpanenus ganueix. Fiber Channel.
Fiber Channel over Ethernet (FCoE). IP- u ruGpuansie cetu
xpanenus ganHbix (1SCSI, FCIP).

O0630p TEXHOJIOTUI 1JI1 BBICOKOIIPOU3BOIUTENbHBIX CETEH.
Infiniband.

00630p Texnonoruit QoS.

PexoMennanmy 1o f1ajabHEMIINM HAIPaBIECHUAM U3y4EHUs
CETEBBIX TEXHOJIOT .

CokpallleHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

0O603na | Ilo1HOe HANMEHOBaHHE
YyeHue

oK DNEeKTPOHHBIN Kype

[IM [ToTHOTEKCTOBBIN MaTepuan
111 IToTHOTEKCTOBBIC JTICKIUU
BM Buneo-marepuansl

AM Aynano-marepuaibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEepaKkTUBHBIN CaUT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3anstuii / Coaep:xanue

6 Cemecmp

1-6 OcHOBBI ceTeBbIX TeXHOJI0TrUil. CepBHUCHI (PU3UIECKOTO U
KaHAJbHOI0 YPOBHel

Kabenbnas nuadpacrpykrypa. CeteBoe 000py10BaHHUE.
OCHOBHBIE MUHCTPYMEHTHI JUIsl HACTPOUKH U Pa3pelIeHUs
mpo0JeM ceTeBOi HHGPACTPYKTYPHI.

Cetesble ananuzaropsl: Wireshark. OcHOBHBIE IpHUEMBI
pa0oTbl. M3ydyeHue MHKAICYJISAIMU CETEBBIX IPOTOKOJIOB.
[Tpotokounsl Ethernet u ARP. 3yuenue npuHIKIOB
yIpaBJIeHUs] KOMMYHHUKALIMOHHBIM 000pYI0BaHUEM JIJIsl CEeTe
Ethernet. ba3oBbie cepBHCHI U IPOTOKOJIBI (PU3UUECKOTO U
KaHaJbHOT'O YPOBHEM.

N3zyuenne kommyTtatopoB L2/L.3. CepBuCH KaHAJILHOTO
ypoBHs. PasrpannyeHue JocTyna K CETEBBIM pecypcaM.

7-11 OcHOBHBIE POTOKOJIbI U HHPPACTPYKTYPHbIE CEPBHUCHI
Nzyuenne kommyTtaTtopoB L2/L.3. ArperupoBanue KaHaJIOB U
STP.

N3ydeHue craHmapTHBIX TPOTOKOJIOB. [IpoTokon
Tpa"cnopTHoro yposHs UDP. OcHoBBI opranu3zanuu
IPYIIIOBOM PACCBUIKH JaHHBIX.

N3yueHune cTaHIapTHBIX IPOTOKOJIOB. IIpOTOKOIIBI
tpancnoptHoro ypoBHs TCP, PGM u SCTP u ux npumenenue
B KOPIIOPATUBHBIX CETAX

12 -15 | InuHaMmu4yeckasi MAPIIPYTH3ANUSA B KOMIILIOTEPHBIX CeTAX
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N3ydenue nuHamMudeckon MapiipyTusanuu B [P-ceTsx.
ITporoxonsl RIP u OSPF

ObecnevyeHne 6€30MaCHOCTH B KOMIBIOTEPHBIX ceTsx. [PSec u
VPN.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipy yTeHHMM JIEKHIMOHHOIO MaTrepualla HCIOJb3YETCS 3JIEKTPOHHOE COIPOBOXKICHHUE Kypca:
CIIPABOYHO-WJUIKOCTPATUBHBIA MaT€pUall BOCHPOU3BOAUTCS M O3BYYMBACTCA B ayJUTOPUU C
WCIIOIb30BAHUEM MPOEKTOpa M TMEPEHOCHOTO KOMIIbIOTEpa B PEAIbHOM BPEMEHH. DJIEKTPOHHBIN
Marepuan JOCTYNEH CTYyAEHTaM JUIsi MCIIOJb30BaHUA M CaMOCTOATEIBHOTO W3Y4YEHHs Ha caiTe
Kadeapsol.

Ha caiite xadgeapsl Takke HAXOTUTCS METOIWYECKUNA U CIIPABOYHBIA MaTepHall, HEOOXOUMBII
JUTSI TIPOBEICHUS TA0OPAaTOPHOTO MPAKTHKyMa TI0 KypcCy.

JlabopaTopHbBIi  MPAaKTHUKyM TIPOBOJUTCS IO pPACHUCAaHUIO B  JUCIUICHHOM  Kjacce
OJTHOBPEMEHHO [UIsl TPYIIBl CTYAEHTOB, PAa0OTAIOIIMX B HHTEPAKTHBHOM pexume. [lomycTtumo



BBINOJIHEHHE JTaOOpaTOPHBIX pabOT B COCTaBE JIOKAIBHOM ceTH Kadeapsl WK B yJAIEHHOM PEXUME,
ucnons3yst HTEepHeT.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

OIIK-2 3-OI1K-2 3, KH-8, K1-12, KU-15
VY-OIIK-2 3, KU-8, K1-12, KU-15
B-OIIK-2 3, KU-8, KM1-12, KU-15

OIIK-4 3-OI1K-4 3, KU-8, KM1-12, KU-15
Y-OIIK-4 3, KU-8, K1-12, KU-15
B-OIIK-4 3, KU-8, KM1-12, KU-15

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOUMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKase W MpeAcTaBisieT coboil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBIACTCA B COOTBETCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJIOMH:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0ayIoB OaJUTHHOM IIKaJe ECTS Y4eOHOM TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCSA
CTYICHTY, €CJIM OH ITyOOKO M MTPOYHO
YCBOWJI IIPOTPAMMHBIN MaTepuall,
HUCYCPIBIBAIOLIC, MMOCICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjaaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOfI, HCIOJIL3YCT B
OTBETE MaTePUa MOHOIPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJO 3HAET

MaTepua, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O11eHKa «yI0BJIETBOPUTEIBHO

BBICTaBJISIETCS CTYJICHTY, €CJIH OH UMEET
3HaHUS TOJIBKO OCHOBHOT'O MaTepHaa,
60-64 3- E HO HE YCBOWII €T0 JIeTaJIEeH, TOTyCKaeT
«y00871€eMEOPUMENLHOY HETOYHOCTH, HEIOCTATOYHO MTPaBUIIHLHBIC
(hOpMYIIMPOBKH, HAPYIICHUS




JIOTHYECKOU IOCIeJ0BaTEILHOCTH B
H3JI0)KCHHUH IPOrPaMMHOI'0 MaTepHaia.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpLIfI HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrpaMMHOT0 MaTepuala, JOMyCKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak nmpasuio,
1oKe «HEYO0BI1eMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIbBHBIX 3aHSATUH 11O

COOTBCTCTByIOH.ICfI JVUCHUIITINHC.

8. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILIAHBI

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. D1 N47 Networked Systems : 4th International Conference, NETYS 2016, Marrakech, Morocco,
May 18-20, 2016, Revised Selected Papers, Cham: Springer International Publishing, 2016

3. DU I'96 BeruncnuTenbHble CUCTEMBI, CETH U TEIEKOMMYHHUKaIuY : , [Mocksa]: [MUDH], 2008

JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 004 T18 KomnsrotepHsie cetu : , Mocksa [u ap.]: [Turep, 2011

2. 004 O-54 KoMIiploTepHBIE CETH : MPUHIIUIIBI, TEXHOJIOTUH, IPOTOKOJIBI: yueOHOE Tocodue is
BYy30B, B. I'. Onudep, H. A. Onudep, Mocksa [u np.]: ITurep, 2008

3. 004 M48 NurdopMaimOHHbBIE TIPOLIECCH B KOMITBIOTEPHBIX CeTX : [IpOTOKOIIBI, CTAaHAAPTHI,
untepdeiicel, moaenu..., . A. Mensuukos, M.: Kyauir-oopas, 1999

4. 004 K90 Texnomoruu kopropatuBHbIx cetelt : , Kynerun M., CII6 u ap.: [Tutep, 2000
IMPOTPAMMHOE OBECITEYEHUE:

CrnenanbHOE MporpaMMHOe o0ecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TACIATITAHBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIMU J1JIsA CTYAEHTOB

1. Ykazanus 1 IpOoCIyIINBaHUs JICKIUN

Ilepen HavamoMm 3aHATHI O3HAKOMUTHCSA C yUEOHBIM IUIAHOM M CIMCKOM PEKOMEH/I0BAaHHOU
JIUTEPATYPHI.

[lepen mnocemieHueM OYEpenHOW JIEKIMU OCBEXHUTh B MaMSITH OCHOBHBIE KOHIIECMIIUH
MpOHeHHOTO paHee MaTepuana. [[oAroToBUTH MpPU HEOOXOAMMOCTH BONPOCHI MpemnojaBaTento. Ha
Ka)XJI0OM JIGKIMU CJeAyeT 3aJlaBaTh BOMPOCHI Kak MO MaTepHally TEKyLIEH JIEKIMU, TaK U IO paHee
MIPOYUTAHHBIM JIEKLHSAM.

[Ipy wu3ydYeHWHM JEKIMOHHOTO MaTepualia o00s3aTeIbHO CIEAYeT COMOCTABISTh €ro C
MaTepuaIoM CEMHUHAPCKUX U JaOOPATOPHBIX 3aHATHUH.

Jlist Gonmee moapoOHOTO W3yuYeHHs Kypca cienyeT paboTrarb C PEKOMEHIOBAaHHBIMH
JUTEPATYPHBIMU UCTOYHUKAMU M MaTepUallaMu U3 ceTH Internet.

2. Ykazanwus 1jis IpOBEACHHS JIa00OPATOPHOTO MPAKTUKyMa

CobOmrogate TpeOOBaHHMS TEXHUKH O€30MACHOCTH, MJIs YEro NPOCIymaTh  HEO0OXOJMMbIC
pa3bsACHEHUS O MPABUIILHOCTH MOBEACHUS B JaOOPaTOPUU.

[lepen BbIMOMHEHHEM  J1aOOpPATOPHOW pabOTHI MPOBECTH CAMOCTOATENHHO IMOATOTOBKY K
paboTe WU3y4YMB OCHOBHBIC TEOPETHYECKHE TIOJOKEHUS, 3HaHWE KOTOPBIX HEOOXOTUMO JUIs
OCMBICJICHHOTO BBITIOJIHEHUSI PaOOTEHI.

B mporecce BBIMTONIHEHUST pa0OTHI CIEAYyEeT IMOCTOSHHO OOIIAThCS C MperojaBaTelieM, He
JIOMTyCKasi IO BO3MOKHOCTH HEMPABWIIbHBIX IEUCTBUM.

[Ipu cpgade 3adera mo paboTe MOATOTOBUTH OTYET O MPOJEIaHHOW paboTe, rae AOHKHBI ObITh
OTpa)K€Hbl OCHOBHBIE PE3YyJIbTATHI U BBIBOJIBI.

3. Yka3aHus 1o BBIMOJIHEHUIO CAMOCTOSITEIbHON pabOThI

[TonyuuTs y npenoaaBaTens 3aJaHUE U CHUCOK PEKOMEHIOBAaHHOM JIUTEPATYPHI.

N3ydyeHue T€OpeTUUECKUX BOIMPOCOB CIEAYET MPOBOAUTH 10 BO3MOKHOCTH CAMOCTOSITEIBHO,
HO TPH 3aTPYAHCHUSIX 00pAIIaThCs K MPEToaaBaTelio.

[Tpu BeIMONTHEHUN (PPOHTANBHBIX 3aJlaHUN MO YCMOTPEHHUIO MPEnojaBaTesss padoTa MOXKET
OBITH OIlcHEHAa 0€3 MHCHbMEHHOTO OTYETAa Ha OCHOBE OTBETOB HA KOHTPOJBHBIC BOIMPOCHI, MPHU
YCIIOBUU aKTUBHOM CaMOCTOSTEIbHON pabOThI.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJEN

1. YkazaHus 1 npoBeACHUs JEKIUI

Ha nepBoil BBOgHON JekmuMM chenaTh oOmui 0030p coxepxkaHus Kypca. [lath mepeueHb
PEKOMEHI0BAHHOM OCHOBHOM JIUTEPATYPBI U BHOBb MOSBUBIINXCS JIMTEPATYPHBIX HCTOYHUKOB.

[lepen n3nOXEHHEM TEKYIIErO JIEKIMOHHOTO MaTepHajia KpaTKO HAlOMHHTb 00 OCHOBHBIX
BBIBOZAX 10 MaTEpHaJIaM NPEAbIIYIIEH JICKIUH.

BHuMarenbHO OTHOCUTBCSI K BONpPOCAM CTYJIEHTOB M HpU HEOOXOOUMOCTH JaBaTh
JIOTIOJIHUTENbHBIE O0JIee MOAPOOHBIE MOSICHEHMSL.

Ilepuonuueckn ocBemarb Ha JIEKUUAX HauOojiee Ba)XKHbIE BOMIPOCHI J1a0OPaTOPHOTO
IIPAKTUKyMa, BBI3BIBAIOLIUE Y CTYJCHTOB 3aTPyIHEHUS.



B cepenune cemectpa (OpUEHTHPOBOYHO TOCTE 8-U JEKIMU) 0053aTeNbHO MPOBECTH KOHTPOJIb
3HAHUU CTYJICHTOB [0 MaTepUaliaM BCEX MPOYNUTAHHBIX JICKIIUH.

JKenarenpHO WCIIONIB30BAaTh KOHCHEKTHI JICKIIUH, B KOTOPBIX UCHOJB3YyEeTCSl MPUHSATAS
IpenojaBaTesieM cUcTeMa 0003HaYeHHH.

JlaBaTh peKOMEHIAINN CTYICHTAM ISl IIOATOTOBKH K OYEPeTHBIM J1a00paTOPHBIM paboTaMm.

Ha mnocnepgneit nexkuuu yaenuth BpeMms sl 0030pa HambOojee BaKHBIX TOJOXKCHHM,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus U1 MpOBeACHUS Ja00paTOPHOTO MPaKTUKyMa

Ha mepBoMm 3aHsATHU paccka3aTh 0 1a00paTOPHOM MPAKTHKYME B LEJIOM (O IENIX MPaKTUKyMa,
WHCTPYMEHTAIBHBIX CPEACTBAX IS BBINOJHEHHUS JTaOOpaTOPHBIX padoT, O MOPSAIKEe OT4eTa IO
1a00paTOpHBIM paboTaM), MPOBECTH MHCTPYKTAX IO TEXHHKE OE30MacHOCTH TMpH pabore B
nabopaTopuu.

JIJIss BBITTOJIHEHUST KaXKJIOM J1ab0paTOpHOM pabOTHI CTyJIEHTAM BBIAABaTh WHIMBHIyaJIbHBIC
3aJlaHusl.

[Ipn mpuHATHM OTYETa IO KaXI0H J1abopaTopHOW paboTe 00s3aTeNIBHO IMOOECEeI0BaTh C
KaXXIbIM CTYJIEHTOM, 3aJaBasi KOHTPOJIbHBIE BOINPOCHI, HANPABJICHHbIE HAa MMOHUMaHHE HU3y4yaeMoOu B
nabopaTopHOii paboTe mpoOIeMBbI.

ITo xaxxmoit pabote GpuKcUpoBaTh (HaKT BHIOTHEHHS  OTBETa HA KOHTPOJIBHBIE BOTIPOCHI.

OOmuii 3a4eT MO MPaKTUKyMy JOJDKEH BKIIOYATh BCE 3a4eThl MO KaXIOH J1abopaTOpHOM
paboTte B OTAEIBHOCTH.

3amaHus Ha KaXIyK CIEIyIOUIyI0 Ja0OpaTOpHYI0 paloTy CTYIEHTY BBbIJaBaTh IO Mepe
BBITIOJTHEHUS M CJTAYH TTPEIBIIYIIHX padoT.
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