MUHHCTEPCTBO HAYKH U BLICIIET'O OBPA30BAHU S POCCUMCKOM
DEJIEPALINU
(enepanbHOE rocyIapCTBEHHOE aBTOHOMHOE 06Pa30BaTENbHOE YIPEHKACHHE BHICIIETO
o6pa3zoBaHuA
"CAHKT-TIIETEPBYPI'CKHIA TOCYJAPCTBEHHLIM YHUBEPCUTET
ADPOKOCMHMYECKOI'O ITPUBOPOCTPOEHUS"

Kadenpa Ne 25

YTBEPXJIAIO
PykoBoauTens 06pa3oBaTenbHOM HPOrpPaMMBL

JIOIL,K.T.H., JIOIL.

Jluct cormacoBaHus paGo4eit IPOrpaMMbl JUCIHILTHHEL

INporpammy cocrasmi (a)

JloneHT, K.¢.-M.H.
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2602.2025 B.H. Epmos
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I[Tporpamma ogo6peHa Ha 3acenanuy Kadeapsr Ne 25
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I.T.H.,ipo¢. A.M. TropnukoB

(ROIDKHOCTB, y4. CTCNEHD, 3BaHUE)

H.B. MapkoBckag

(y4. cTeneHs, 3BaHue) (uHHUManL, hamuHs)

3aMecTHTENb JUPEKTOPA HHCTHTYTa NY oaugeckoi pabote
JIOIL,K.T.H., JIOIL. /26.02.2()25 H.B. MapkoBckas

V/ (moarmcs)
«27» deBpans 2025 ¢
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«IIpoextupoBanme 6eCIIPOBOIHOM CBA3M K UHTEpHETa Bemeiin
(HanmeHOBaHHE AMCLMTLIHHEI)

Kon HanpaBneHus moarorosku/ 11.03.02

CIICAAIIBHOCTH

HaumenoBanune HampaBJICHUA
TIOATOTOBKH/ CIETHATEHOCTH

HH(X)OKOMM}’HPIKEIIII/IOHHLIC TEXHOJIOTMA U CUCTEMBI CBA3H

HaumenoBanue o
KoMMyHHKaIoHHbIE TeXHONOr N VIHTepHETa Bemei
HaINpaBIEHHOCTH
®opma 06ydeHHsT OYHag
I'onx nmpuema 2025

Canxr-ITerepOypr— 2025

(ROMKHOCTS, y4. CTereHb, 3BaHHe) V/ (monmnucs, fara) (vnnunansl, damunus)



AHHOTaNINA

Jucuuniuna «IIpoektupoBanue OecripoBogHON CBs3U U VHTEepHEeTa Belei» BXOIUT B
o0Opa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasiIeHuio noarotoBkyu/ cnenuanbHoctd 11.03.02 «MHDOKOMMYHHKAIMOHHBIE TEXHOJIOTHU
U CHCTEMBI CBSI3W» HalpaBiIeHHOCTH «KOMMyHUKAallMOHHBIE T€XHOJOTMH MHTEepHeTa Bemei».
Juctummaa peanu3yercs kadempoid «No25y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

IIK-1 «Crnoco0eH K OLleHKE CYHIECTBYIOIIUX U MEPCHEKTHUBHBIX HANPABICHUN Pa3BUTHUS
ceTel CBA3M, CUCTeM MH()OKOMMYHHUKAITUN U cucTeM MHTepHeTa Belei»

[IK-4 «CnocobOeH mony4arh, aHAIM3UPOBATh, PACHPEACTATh M 3alUINATH OOJBIINE
0o0BbeMbl JaHHBIX, MHTEPHPETUPOBATH JaHHBbIC IJIs1 pelleHus 3agad B obmactu HMHTepHera
51811 (S70%

I[IK-6 «CrocobeH opraHu30BBIBaTh pabOTBl 1O BHEAPEHHUIO, JKCIUTyaTalluH,
CONPOBOXACHUIO cucTeM VIHTepHeTa Bemen»

CoaepxaHue JUCHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3AHHBIX C O3HAKOMJIEHUEM C
npotokojamMu MHTepHeTa Belied Ha pa3HbIX dTanax HHGOPMAIMOHHOTO B3aWMOJCHCTBUS
Mexay sinemeHTaMu HTepHeTa Benieil.

[IperoaBanre MUCHMIUIMHBI TPEIYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHU3alUN
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTaus B opMe 3a4era.

OO0mast TpyI0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJAMHHIBI, /2
yaca.

SA3bIK 00yUYeHHUS 110 AUCIHHUIUINHE «PYCCKUU »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILTUHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenp mpenonaBaHus AUCHMUILIUHBI COCTOMT B 00ECHEUYEHUHM TIOHHMMAHUS TEXHOJIOTUN
WNurepuera Beliel, TENIEKOMMYHHUKAIMOHHBIX IPOTOKOJIOB  B3aMMOJICHCTBHS KOMIIOHEHTOB
cucteM VHTepHeTa Bemiell Npu peaqu3aluyd IPOLECCOB AOCTYyMa, IMepefadd, XpaHeHUs u
00paboOTKH JaHHBIX.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMU
00pa3oBaTesbHBIX OTHOIIECHUM, 00pa30BaTEIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUsl (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS M0 JUCIHUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

KaTCFOpI/IH (rpynna) KOI[ 1 HAMMCHOBAHUC KOI[ N HAMMCHOBAHUC MHAWKATOpa JOCTHUIKCHUA
KOMIICTCHIIUU KOMIICTCHIIM KOMIICTCHIINH

[1K-1.3.1 3HaTh IpUHLIMIBI TOCTPOEHUS CUCTEM
CBSI3U, TEJICKOMMYHHKAIIMOHHBIX CUCTEM
pa3IMYHBIX TUMOB, cucTeM VHTepHeTa Beliei
ITK-1.3.6 3HaTh METO/IBI aHATIN3a U 000OICHHS
OTEYECTBEHHOT'O U MEKyHAPOIHOTO OIbITA B
00J1aCTH CETEH CBSI3H, CHCTEM
uH($OKOMMYHUKaLUK U cucteM MHTepHeTa

[1K-1 CoocobeH k N
BELLEH

OLIEHKE
" [IK-1.Y.1 ymeTs aHanmu3upoBaTh CTATUCTUKY
CYILLIECTBYIOIIUX U .
OCHOBHBIX NIOKa3aTenel 3p(EeKTUBHOCTH CUCTEM
NEPCIIEKTUBHBIX .
. WnTepHera Belel, pazpadaTbiBaTh MEPOIPUATHUS
[IpodeccuonanbHble | HaMpPaBICHUN
. 10 UX NOJACpKAHHUIO Ha TPeOyeMOM ypOBHE
KOMIIETEHIINH pa3BUTHUSA CETEU
I1K-1.B.1 BnaseTs HaBbIKAMH pa3pabOTKU CXEMBI
CBSI3H, CUCTEM
., | OpraHu3aluu CBSA3M U UHTETPallii HOBBIX
MH(POKOMMYHUKAIH
CETEBBIX DJIEMEHTOB
u cucreM MHTEepHETA
Bemmedi [1K-1.B.2 BnageTs HaBbIKaMu pabOTHI Ha

KOMMYTaIlUOHHOM 000PYAOBaHHUH I10
00€eCIeYeHNI0 peaau3alyy yCiyr,
pa3BepTHIBAHUIO 000PYI0BaHUS CEPBUCHBIX
iatdopmM, 000py10BaHHS HOBBIX TEXHOJIOTHM Ha
CETH, BBITIOJHEHUIO TUIAHOB 10 PACIIUPEHUIO
CYLIECTBYIOILEr0 000PYAOBaHUS CETEBBIX
1aTGOPM M HOBBIX TEXHOJIOTUH

[1K-4.3.1 3HaTh cOBpeMeHHbIE TPEOOBaHNUS 1O
MIPOU3BOJUTENBHOCTH, JOCTYITHOCTH,
0€30MMacHOCTH, MaCIITA0UPYEMOCTH, UHTETpalluH
TEXHOJIOTUH, YIIPaBISEMOCTH CUCTEM CBS3U

I1K-4 Criocoben
[10J1y4arth,

aHAJTU3UPOBATh,
pacrpeaesaTh u

(TeneKkoMMYHHUKAIIHI)
3alUIIaTh OOJbIINE
[TpodeccrnonanbHbie [1K-4.3.2 3HaTh COBpEMEHHBIE TEXHUYECKUE
00BEMBI TaHHBIX,
KOMITETCHITHH perieHus Co3/1aHusI 0OBEKTOB M CUCTEM CBSI3H

MHTEPIPETHPOBATH
JaHHBIC JIA
peleHus 3a1a4 B
obnactu UnTepuera
Bellen

(TeTeKOMMYHUKALIMOHHBIX CUCTEM) U €€
KOMITOHEHTOB, HOBEHIIIEe 000py0BaHUE U
porpaMMHoOe oOecrieueHue

[IK-4.Y.1 ymMeTp HCIIONIB30BATH COBPEMEHHBIE
MH(pOPMALMOHHO-KOMMYHHUKALIMOHHBIE




TEXHOJIOTHH, B TOM YHUCJIE CIIELUATTU3UPOBAHHOE
nporpaMMHOe oOecriedeHue ISl pelieHust 3a1a4
MPOCKTUPOBAHUS U TIPOBEJICHUS PACUETOB
T1K-4.B.1 Bnaners HaBbIKaMU 0OOCHOBAHUS
BbI0Opa MH(POPMAITMOHHBIX TEXHOJIOTHUH,
IpeBapUTENbHBIX TEXHUYECKUX PELIeHUM 10
00BEKTY, CUCTEME CBsI3U, cucTeMe MHTepHeTa
BElIeH U ee KOMIIOHEHTaM, 000PYI0BaHUS U
MIPOrpaMMHOT0 00€CTIeUeHHUs

ITK-6 Cniocoben
OpraHU30BBIBATH
paboThI MO
[TpodeccuonanpHbie | BHEIPEHHUIO,
KOMITETCHIINH JKCIUTyaTalluH,
COTPOBOKICHHUIO
cucreM MHTEepHeTa
Beller

[1K-6.3.1 3HaTh OOIIME MPUHIIAITHI
(YHKIIMOHUPOBAHMS AMMAPATHBIX, TPOTPAMMHBIX
Y [IPOTPaMMHO-aMIapaTHBIX CPEACTB
MOJJEPKUBAEMOUN ITPOrPaMMHO-
KOH(purypupyemMoit ”HHOKOMMYHUKAITMOHHON
CeTU

[IK-6.B.1 BnageTh HaBbIKaMHU YCTAaHOBKH
IPOrPaMMHBIX TIPOAYKTOB JJIsI TapUPUKAITIH
CETEBBIX PECYPCOB

2. Mecro nucuurnHbl B cTpykType OI1
Hucnurninuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS

IIpU U3YYUCHUH CIICAYIOINX NUCHUTIIINH:

— «IIporpammuo-annapatHsie mwiatdopmsl HTepHETa Bemeit»,

3HaHUs, TOJIyYCHHBIC TMPU HM3YYCHHH MaTepuaia JaHHOM IUCUHUIUIUHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHHE, TAK U MOTYT UCIOJIb30BaThCS MPU U3YUECHUU APYTUX TUCHUIUIINH:

— «Kubepbesomacnocts MHTEpHETA Bemiein»

3. O0beM U TPYJ0EeMKOCTb AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4e€OHOM
paboThI 1O TUCHUILIMHE (M paclpesielieHne 3TOH TpyA0EeMKOCTH 10 ceMecTpaM) IpeACTaBICHbI B

Tabnuiie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpynoemMKocTs 1o
Bun yuebnoit paboThl Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKocmo OUCYUNIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 nHux uacoe npakmuueckou no020moeKu 20 20
AyoumopHhuie 3auamus, BCEro Jac. 30 30
B TOM YHCIIE:

nekimu (JI), (dac) 10 10

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHbie padoTs (JIP), (uac) 20 20

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (dac) 42 42
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Judd. 3au, | 3auer 3auer
OK3.%%)




*%
Ilpumeuanue: KaHIUIATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHBI

4.1. Pacnpepnenenue TpyJA0€MKOCTH JTUCHUIUIMHEI IO pa3einaM U BUAaM 3aHATHM.
Pazaenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCHMILINHBI, UX TPYA0EMKOCTh

Pa3}lem>1 TEMBI JUCITUITIIMHBI HeKHHH I13 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 8
Paznen 1. Apxurextypa HTepHeTa Benen. 2
Paznen 2. IIpoTokonsl B3auMoAeHCTBUS 2 4 8
«CEHCOPHBIH Y3€JI — CCHCOPHBIN y3em»
Paznen 3. IIpoToKO0JIBI B3aMMOICHCTBHS 2 4 8
«CEHCOPHBIH y3el — Opokep»
Paznen 4. IIpoTokoJIbI B3aMMOICHCTBHS «OpOKEp — 2 5 8
cepBep»
Paznen 5. IIpoToKoIIBI B3aMMOICHCTBHS «CEPBEP — 2 5 8
MIPHJIOKCHUEY
Texymuii KOHTPOJIb 2 10
HUroro B cemecTpe: 10 20 42
Utoro 10 0 20 0 42

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydJalImMMUC  ONpENeNeHHBIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ OyZ;yuei
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxkanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIA

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Apxurtekrypa UHTepHera Bemei.
Tema 1.1. ®yHkunoHnanbHble YpoBHU MIHTEpHETA BELIEH.
Hwxuuii ypoBeHp IHTepHETa Bellel: NaTYUMKH, CEHCOPBI W
aKTyaTOpBl.
[Iporokonbl nnsi oOecriedeHHs] B3aUMOJIEHUCTBUS  YCTPOMCTB
HWKHETO ypoBHS VHTepHETa Beliel ApYyr ¢ APyroM U BEPXHUMHU
YPOBHSIMHU.
Tema 1.2. Tononorust cetn Uurepuera Beuieit
Tomnonorust «u3aaTeNb-MOAMNUCYHK.
[TonssTe  «m3pmarensy»,  «IOANMCUMKA»,  IOAMUCKH» U
«Opoxkepa», ux ¢pyHkuuu B cetu IHTEpHETa Beme.
Cocrasisromue Y4aCTKH CeTH WuTepHera BELIEH.
Knaccudukanusi mpoTOKOJIOB MO 00JIACTH MPUMEHEHHUS — IS
o0ecrieyeHHs CBsA3eH MEXIy CEHCOPHBIMH Yy3JaMH/JaT4yuKaMH,
OpokepamMu 00 cepBepaMu/TIPUIIOKEHUSIMH TIOJTb30BATEII.

2 IIpoTrokoJibl  B3aMMOJCHCTBHA  «CEHCOPHBIA  y3ea  —
CEHCOPHBI y3e/»
Tema 2.1. 3agaum, peniaeMble Ha y4dacTKE B3aMMOJEHCTBHS

6




«CEHCOPHBIN Y3€JI — CEHCOPHBIN y3€i».

Pacnipenenenne nndopManuu MEXIy CEHCOPHBIMH y3JIaMH JUIs
BPEMEHHOI'O XpPaHEHUS WU NIEpEHAIIPaBIICHUS.

Tema 2.2. [IlpoTOKONBI, peATU3YIONIME B3aUMOJICHCTBHUE
«CEHCOPHBIN y3€Jl — CEHCOPHBIN y3em»

ITpotokosn DDS (Data Distribution Service).

Omnepanuu yrtenust ¥ 3anucd. CrocoObl TMOMYYEHHUS JaHHBIX.
CBsi3b CEHCOPHBIX Y3JIOB/JAaTUYMKOB, Cpeda B3aHMMOJCHCTBUS
CEHCOPHBIX Y3JIOB, 00eCreueHHe MHOTOAJPECHONH CHCTEMBI IO
npotokoay DDS .

IIpoToKo0JIbI B3aMMOIEICTBUS «CEHCOPHBII y3es — OpoKkep»
Tema 3.1. 3amauu, pemiaeMble Ha y4acTKE B3aMMOJACHCTBHS
«CEHCOPHBIH y3e1 — OpoKep».

Perucrpamust ceHcopHoro ysna; KoH(HTypamwsi ¥ HacTpOHMKa
y3JI0B; Mepeaaya u pacrpeesieHne nHPOopMaIum.

Tema 3.2. Ilporokonbl, peanu3yrolMe B3aUMOJACICTBUE
«CEHCOPHBIN y3e1 — OpoKep».

ITporokon XMPP.

Anpecarnus CEHCOPHBIX YCTPOWCTB, UICHTH(PUKAITIT
MOJIb30BaTeNe, TPAaHCIOPT, KOMMYHHUKAIIMOHHBIE MOJIEIH
(3ampoc-0TBeT, MyOIUKaIUA-TIOANNUCKA U IPYTHUE) TIO MPOTOKOITY
XMPP,

[Tporoxon COAP.
Hasnavenue IPOTOKOJIA, OCOOCHHOCTH NPUMEHEHHS,
OIpPaHUYECHUS.

IIpoTokoJibl B3auMoaeiicTBUAA «OpOKep — cepBep»

Tema 4.1. 3amauum, pemraeMple Ha y4acTKE B3auMMOJCHCTBHS
«Opokep — cepBepy.

COop u arperanusi JaHHBIX; OPTaHU3ALUS OUepPeAe COOOIICHUN;
pacripeniesieHue U XxpaHeHue nHdopmaruu "o BoctpedboBaHus".
Tema 4.2. [IpoTOKOJIBI, peaU3yIONue B3aUMOJICUCTBHE «OpOKEp
— cepBep»

[Tpotokonr MQTT (Message Queue Telemetry Transport).

OO6MeH coolrieHust Mexay ycTpoiictBamu o nporokoiny MQTT.
[Tpotokor STOMP (Simple Text Oriented Message Protocol).
OO6MeH cooO0IIeHUsIMU MEXTY TIaT(GOPMOM U KIIMEHTOM.

IIpoTokobI B3aNMO/IeiiCTBHS «cepBep — MPUJI0KEHH e

Tema 5.1. 3amaum, pemraeMble Ha ydacTKe B3aMMOJCHCTBHS
«cepBep — NPUIIOKEHHUE»: TMONydeHHe WHPOpPMAIUU C cepBepa;
KOH(UTYpaIys MojIb30BaTeNeM mapaMeTpoB.

Tema 5.2. IIpoTOKOIBI, peanu3yrolne B3auMOACHCTBUE «CEPBEP
— TIPUITIOKEHUE

[Tpotoxor MQTT (Message Queue Telemetry Transport).

O6men coobmenussMu 1o npotokory MQTT, peanuszanus
My OJIMKAITUU/TIOANMCKHY, UcTioyib3oBaHue Tpancnopta TCP.
ITporoxon SOAP.

[Mognepxkka obOcayxuBanus \Web-cepBucoB. ObGecrneucHue
COBMECTHOW paloThl TIATHOPMBI W HHTEPHET-MIPHIOKECHUH.
OOecnieuenne CBS3M TPHIIOKEHHUS TMOJB30BATESI C JAPYTHMH
JlieMEeHTaMu  ceTh  VIHTepHeTa Bemed Ui MOJXYYCHHS
nHGOpPMAILINH, YIPABJICHHUS DJIEMEHTAMH CETH.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPyaO0€MKOCTb, |IPaAKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh IPUBEACHBI B TaOIHIIE 6.
Tabmmua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHHUECKOH | pasena
/o (gac) MMOJTOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectp 8
1 Co3nanue cTeHaa ISl UCCISA0BAHUS 4 4 1-5
npoTokon0B MHTEepHETa Benen
2 | Peamuzamnus nporokona MQTT. IIpoBenenue 4 4 1-5
IKCIIEPUMEHTA T10 OI[EHKE BEITMYNHBI
3aJIeP’KKH, MOTEPU MAKETOB TAHHBIX
3 | Peammsarus nporokora COAP. TIposenenue 5 5 1-5
HKCIIEPUMEHTA IO OI[EHKE BETMUNHBI
3aJICPIKKH, TOTEPH MTAKETOB JTAHHBIX
4 | Peanuzauus nporokona HTTP/2. IlpoBenenue 5 5 1-5
IKCIIEPUMEHTA T10 OI[EHKE BETMYNHBI
3aJIepP’KKH, MOTEPU MAKETOB JTAHHBIX
5 Texymuil KOHTPOJIb 2 2 1-5
Bcero 20 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs
Bunasl camoctosTensHON paboThl U €€ TPYI0eMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3

N3y4yeHne TeopeTUUECKOro MaTepuania

22 22
quciuminiel (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO

10 10
ycneBaemoctu (TKYVY)
IToaroToBKa K MPOMEXYTOYHOMU

10 10
arrectaiuu (I1A)




Bcero:\ 42 \ 42 \

5. IlepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONIUXCS IO TUCITUTUTHHE (MOIYJIIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBeieH B Tabmule 8.

Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

LIndp/ Komuectso 3x3eMIuisipo
URL bubnuorpaduyeckas ccpuika B Oubmmorexe
ampec (KpoMe 2JIEeKTPOHHBIX
IK3EMILISIPOB)
004.4 MHoroanTeHHas riepeada JaHHbIX B O€CIIPOBOIHBIX 68
K 84 cersax: yuebHoe nocodue / E. A. Kpyk, A. A.

OBunHHUKOB. - CII0. : U3a-8o I'YAII, 2013. - 84 c.

621.391 Tpodumos, A. H. OcHoBbsl Teopuu nudposoii cszu | 40

T 76 [Tekct]: yuebnoe mocobue / A. H. Tpodumos; C.-
[Terep0. rOC. YH-T a’dpPOKOCM. MPHUOOPOCTPOCHHUS. -
CII6. : M3a-Bo I'VAIL 2015. - 184 c.

621.396.9 | Cucrembl Jia3epHOW KOCMHUYECKOH cBs3u: ydeOHoe | 30
C40 nocobue. Y. 3 / B. H. Kpactok [u ap.]. - CIIG.:
Usn-so I'VAII 2011. - 200 c.

621.391 CepuxoB, B. A. IludpoBas o6paborka curnamos | 50
C32 [Texcr]: yuebnoe mocobue / B. A. Cepuxos, B. P.
Jlynu;  C.-Ilerepb6. TOC.  YH-T  a’pPOKOCM.
npubopoctpoenus. - CII6.: U3n-so I'YAIIL, 2014. -
110 c.

http:/AMww.znanium.com/catalog.php?bookinfo=234272
TexHonoru MOOMIIBHOM CBSI3U: YCIIYTH U CEPBUCHI /
A.Tl'. benproB, 1.1O. Kykos, /.M. Muxaiinos, A.B.
Crapukosckuid. - M.: UHOPA-M, 2012. - 206 c.

http://e.lanbook.com/books/element.php?pll_id=5116
ba6kos, B.IO. Cuctembl MOOUIIBHOM CBSI3U: TEPMUHBI
U onpeaeneHus. [DnekTpoHHbli pecypc]: / B.IO.
ba6kos, I'.3. Tl'omant, A.B. PycakoB. - DiekTpoH.
JaH. - M. : I'opsiyas iuausi-Tenekom, 2011. - 160 c.

http://mww.znanium.com/catalog.php?bookinfo=371411
MHOFOKaHaJ'H)HBIe TeJ'IeKOMMyHI/IKaHI/IOHHI)Ie
CUCTCMBI. q.l.HpI/IHLII/IHLI IMOCTPOCHUA  TCJIICKOM.
CHUCTEM C BpeMeH. pa3fen. KaHayioB: Yud.moc./, A.B.
Tumenko. - M.:M1l PUOP:HUL] UH®PA-M, 2013 -
104 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
WH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn « THTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOMUMBIX JUISl OCBOCHHUS TUCIHILIHHEI
npuBezieH B Tabnuue 9.



http://e.lanbook.com/books/element.php?pl1_id=5116
http://www.znanium.com/catalog.php?bookinfo

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTEepHET»

URL agpec HaumeHnoBanue
https://e.lanbook.com/ DJeKTpOHHAsE OMOJIMOTEYHAS CUCTEMaA
https://znanium.com/ DneKkTpoHHAass OMOIMOTEYHAsI CHCTEMaA
https://lib.guap.ru/jirbis2/ | bubmuorexa I'VAII

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOrO 0OECHEeUeHUs, HCIOJIb3yEeMOTr0 TMpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCONB3yEeMOTro MPOTPaMMHOTO obecniedueHus npejacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecreyeHus

Ne n/nn HaunmenoBanue
1 VisualStudio 10 Express
2 ITporpamma WireShark
8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

OCYIIIECTBICHIUH 00pPa30BaTEIBHOTO MPOIECCa MO AUCIUTUIHHE
[lepeuens WMCTHONB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepHMAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)

1 | ®oun aymuropuii ['YAIlI nansa mnpoBeneHus — 3aHATHIMA
JEKUMOHHOTO W CEMUHApCcKoro (MpakTUYECKOro) THIA,
TPYIIOBBIX M WHAWBUAYAJIbHBIX KOHCYJIbTallUM, TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHOM aTTECTAIIUH.

Crierpanu3upoBaHHas MeOesb; TEXHHYECKHE CPEICTBA 00y YeHNMS,
CITy’Kalllue TSl IPeICTaBIeHus yueOHo# nHdopmaliuy 00JIbIION
ayJINTOPHH; NEPEHOCHON HA0OP JIEMOHCTPAIIMOHHOTO 000PYI0BaHUSI

2 | BeruucnutenpHas 1abopaTopus

CrienmanuzupoBaHHas MeOelb; TEXHIUECKHE CpeAcTBa 00ydeHus,
CITy KaIue ISl IpeCTaBIeHIs yueOHoU nH(OpMAaIIiy 00JIBIITOHN
aynutopun;, naboparopHoe obopynoanue (II19BM - 12 mir.,
00bEIMHEHHBIX B JIOKAJIBHYIO BBIYUCIUTEILHYIO CETh C BEIXOJOM B
BerancanuTensHyto ceth I'YAII u MaTepHeT)

10. Onenounsle cpeacTBa AJIs MPOBEIEHUS IPOMEXYTOUHOM aTTeCTaIllH
10.1. CocTaB OIICHOYHBIX CPEICTBIJIS TPOBEACHUS IPOMEKYTOUYHOW aTTeCTalluu
o0ydaromuxcs Mo AUCHUIIINHE MPUBEACH B Tadnuie 13.
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Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHMS MPOMEXYTOYHOM aTTeCTAIINK

Bu npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

3auer Crincox BOIpocoB

10.2. B kauecTBe KpUTEpPHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSIETCS S-0a/TbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOJIYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKaa PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKON
JICSITCIIbHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII POTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CyIIECTBY H3JIaracT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CHCTEMOM CIIeIIUAIN3UPOBAHHBIX IIOHSITUH.

«XOpOoLIO»
(GauTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUs B IPAKTUYECKOM IPUMEHEHUN 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE MTOJI0KEHUS;

— 3aTpyHsAeTCS B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHUI;

— 9aCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTCIILHOM YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 33/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeIcTaBieHbl B Tadumie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJIKaTOpa
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‘ Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabmuie 16.

Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Kon
No /it [Tepedyens BonpocoB (3a1ayv) myist 3adeta / nudd. 3auera HHIKATOPA
1. Huxnanit ypoBenb HTEpHETA Beliel: JaTYNKK, CEHCOPBI U IK-1.3.1
aKTyaTOpHI. I1K-1.3.6
2. [Tporokonsl i obecrieueHus B3aumozencTus ycrporicts | IIK-1.V.1
HWKHEro ypoBHs MutepHera Bemed apyr ¢ apyrom u | I[IK-1.B.1
BEPXHUMU YPOBHSMH. [IK-1.B.2
3. Tononorus cetn MHTEpHETA BELIEH «HU30aTENb-TIOAMUCUUK. I1K-4.3.1
Cocrasnsifoinue yyacTku ceti ViHTepHeTa Belei I1K-4.3.2
4, 3ajgaua pacnpenencHus uHpopManuu Mexay cencopubivu | [IK-4.Y.1
y37aMU JIJIs BpEMEHHOT'0 XpaHeHHs uiu nepenanpasienus. | 1IK-4.B.1
5. IIporoxon DDS (Data Distribution Service). 11K-6.3.1
6. CBsi3b CEHCOPHBIX Y3JIOB/AaTYUKOB, Cpejia B3aUMOICHCTBUS 1IK-6.B.1
CEHCOPHBIX Y3JIOB, 00E€CTIeYeHNE MHOT0AIPECHOM CUCTEMBI T10
npotokosry DDS
7. 3aiauu, pemaeMbple Ha y4acTKe B3aUMOJICHCTBUS «CEHCOPHBIN
y3el — OpoKep»
8. [Tpotokosn XMPP.
9. ITporokon COAP.
10. 3ajauu, pemaeMble Ha y4acTKe B3aUMOJACHCTBUS «OpoKep —
cepBepy.
11. AJipecaliisi CCHCOPHBIX YCTPOUCTB 10 mpoTokosry XMPP
12. Wnentudukanuu noap3zoaTesiell no nporokonry XMPP
13. TpancnopT, KOMMYHUKAIIMOHHBIE MOJIEH 110 TIPOTOKOIY
XMPP
14. 3anaun, peraeMbple Ha y4acTKe B3aUMOJEUCTBUS «OpoKep —
cepBepy.
15. [Ipotokon MQTT
16. ITpotokon STOMP
17. 3amauu, pemaeMple Ha y4acTKe B3aUMOJICHCTBHS «CEPBEP —
MIPUIIOKEHUE)
19. [Iporokosn SOAP

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — IlepeyeHb TeM Uit KYpCOBOTI'O IPOEKTHPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHMsT TPOMEXYTOUHOM aTTECTallMM B BHJIE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi TepedeHb BOITPOCOB IS TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJUKATOpa

He npenycmorpeHno
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[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00y4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAbOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernameHTHpPyOMMX MOPSAJOK U MPOLEIypy
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTaluyu 00ydJaromIuXCs
'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOH JieKUUU B
paMKax IUCHHUIUTMHBI HE B TOM, YTOOBI IMOJYYUTh BCIO WH(GOPMAIMIO TIO TEME, 2 B OCBOCHHUH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I103HAHMs, HOBEHMIINX
JOCTUXKEHUI HaydyHOM MbIciau. B yueOHOM mporiecce JIEKIUs BBIIOJHSAET METO/I0JI0IMYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO GYHKUUU. JIeKIs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MNpoOJeMbl, AAeT LENbHOE NPEJACTABICHUE O JAUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IpENoJaBaTeseM;

— pa3BuUTHE NOPOPECCUOHANTBHO-JENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOU PabOTHI;

— TIOJYy4YEHUE 3HAHUH O COBPEMEHHOM YDOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HAY4YUThCS METOJMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH IJIaBHbIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
bopMyIIMpOBKax);

— TOJy4YeHUE TOYHOI'O MOHWMAaHHUS BCEX HEOOXOIUMbIX TEPMUHOB U TIOHATHUH.

JleKMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd ClaliioB U
UCIIOJIb30BaHUWEM pa3/laTOYHOTO MaTepuajga IpH MPOBEIEHUU KOPOTKUX JTUCKyccHil 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 JUCIUTUIMHE.

CrpykTypa npefaocTaBieHus JEKIIHOHHOIO MaTepuana:

Paznen 1. Apxutextypa MHTEepHETA Bewei.

Paznen 2. IIpoToKkoJibl B3aUMOJEHCTBUS «CEHCOPHBIN y3€Ill — CEHCOPHBIN y3€el»
Paznen 3. IIpoToKoIIBI B3aMMOIEHCTBHS «CEHCOPHBIHN y3e1 — Opokep»

Paznen 4. IIpoTokoIibl B3aMOIEHCTBHS «OpOKEp — CEPBEP

Pasznen 5. IIpoToKOsIBI B3aMMOJEHCTBUS «CEPBEP — MPUITOKEHHE»

11.2. Meroauueckue ykKa3aHus s OOy4aroIMXCs IO BBIIOJHEHUIO J1a0OpaTOpHBIX
pabor
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B xoxe BeimonmHeHUs m1a0OpaTOPHBIX pabOT OO0ydYaIOMMUKUCS JODKEH YIUIyOuTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue m1abopaTopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

Brimonnenue 51abopaTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCLUIUIMHBL, ONpENeiseMOll Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaroIerocs:

— TpuOOpeTeHWE HABBIKOB WCCIEAOBAHUS TMPOIECCOB, SIBICHUH © OOBEKTOB,
M3Y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OpPMALMH 110 U3yYaeMON JUCIHUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOM  paboTel ¢ JabOpaToOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

BapuaHnT 3amaHus 10 Kaxkaoi gabopaTOpHON paboTe O0Oydarouuiics IOJydaeT B
COOTBETCTBHH C HOMEPOM B ChHCKe rpymmbl. I[lepea mpoBemeHHEM J1a0OpaTOpHOU pabOTHI
oOyuyaromemMycsi ClieyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOJIMYECKHMHU YKa3aHUSMH TI0 €¢
BBIITOJIHCHHIO, a TaKXe C COJCPKAHMEM COOTBETCTBYIONIETO JICKIIMOHHOTO Kypca, Ipu
HEOOXOJIMMOCTH — M3YYUTh CAaMOCTOSTEIILHO JIOMOJHUTEIBHYIO JINTEPATypy. B cooTBeTCTBHM C
3aJaHUCM 06y‘1310HIHfIC?[ JOOJIDKCH IIOATOTOBHUTH HCO6XOI[I/IMI>IG JAaHHBIC, BBIIIOJIHUTH 3aJaHHC
1a00paTOpHOil paboThI, MONYYUTh TPeOyeMble pe3ysbTaThl, 0QOPMHUTh U 3alIMTUTh OTYET IO
nabopaTopHoi paboTe

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe
Otuer o naboparopHoii paboTe MdOKEH BKIOYaTh B ce0s: TUTYIBHBIM JIKCT,
(GOpMYJIMPOBKY 3aJlaHUSl, TEOPETUYECCKHE IOJIOKEHUS, WCIOIb3yeMbIe IPU  BBITOJHEHUN
nabopaTopHOi paboThI, OMHCAHKE MPOIECCa BBHIMIOIHEHUS JTa00paTOPHOM pabOThI, MOMyUYEeHHBIE
PE3YNIBTATHI U BEIBOJIBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAbOpaTOpHOU paboTe

[To maGopaTopHbIM paboTaM BBIMIONHSAETCA OTYET. TUTYIBHBIA JTUCT odopmisercs B
COOTBETCTBUH C mabioHoM (00pasiioM), npuBereHHbIM Ha caiite ['YAII (https://new.guap.ru/) B
pasmene «HopmaruHas  moxkymentanumsi»  (https://guap.ru/standart/doc). TekctoBbie u
rpaguyeckue matepuaibl O0QOPMISIIOTCA B COOTBETCTBUU ¢ jAciicTBytomuMu ['OCTamu u
TpeOoBaHusIMU, MpuBeAeHHbBIMU Ha caiite ['YAII B pasgene «HopmartuBHas AOKyMEHTAIIHS»
(https://guap.ru/standart/doc).

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS M0 MPOXOXKICHHIO CAMOCTOSITEITHHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroNIuiicss BBITOIHAET pabOTy IO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBarelis, HO 06e3 ero HemocpeacTBEHHOrO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme O0OydeHHs, camMoCTOsTeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUS CaMOCTOSTENbHON paboThl, y oOywaromerocs (popMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIEeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOTO YPOBHSI.
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MeroaudeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIFHYIO — paboTy
00yyJarouumxcs BISIOTCS:
—  y4eOHO-METOJIMYECKUI MaTepuall 10 AUCLHUIUIMHE.

11.4. Metoauueckre yKa3aHusl [UIsl OOYYAarOHMIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEeAyCMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUM
00y4aroluXxcsi, OCYLIECTBIIEMOTO B TEUEHUE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCIUTUIAHBI.

dopma MpoBeACHUS TEKYIET0 KOHTPOJIS — 3allUTa OTYETOB I10 JIA00OPaTOpHBIM paboTam.
Pe3ynbTarhl TEKyIIEro KOHTPOJIS YUUTHIBAIOTCS MPU MIPOBEICHUH MPOMEKYTOYHON aTTeCTalluu B
coorBercTBUM ¢ TpeboBanusimu CTO I'VAIL. CMK 3.76 «llonoxeHnue o TeKylieM KOHTpOJIE
YCIIEBaEMOCTH M MPOMEXKYTOYHOW aTTeCTalluU CTYACHTOB U acnupanToB ['YAIl, oOyuaromuxcs
1o 00pa3oBaTebHBIM POTrPaMMaM BBICIIETO 00pa30BaAHU.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4arOUIUXCsl MO MPOXO0KIACHHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxytounasi  arrectaisi  OOydyarOmIMXCS ~ NpPEAyCMaTpUBaeT  OLICHUBAHHE
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyUYEHHBIX 00yYaIOIIUMCS B XO/1€ U3yUYCHUS
y4eOHOM TUCUUIUIMHBI B LIEJIOM UJIM MIPOMEXYTOUHas (1I0 OKOHYaHUU CEMECTpa) OIIeHKa 3HaHUMN
00yJaromuMcsi IO OT/ACIBHBIM pa3fiesiaM JUCHUIUIMHBI C aTTECTAI[MOHHON OLIEHKOW «3a4TEHO»
WIH «HE 3a4TEHOY.

3auer mpoBOIUTCS B yCTHOU (hopMme. 3aueT 0Oydaromuxcsi MPOBOAUTCS, KaK MPaBUIIO, B
TEYCHHE HEeNeNH, MPEIIeCTBYIONIeH Hadaly 5K3aMEHAIIMOHHOM ceccuH, MO0 Ha MOCIeIHEM
3aHATHM B CEMECTpe Mo AucuuIuiMHe (Moxyito). Ilpu siBke Ha 3auer oOydaromuiics o0s13aH
UMETh IpU ce0e 3aUeTHYI0 KHIKKY, KOTOPYIO OH IpPEeIbABIsSeT mpernoaasarento. [lpuem 3auera
0e3 3aueTHOM KHW)KKH He jomyckaercs. Ecnu co cTopoHbl oOyuaroierocsi BO BpeMms 3aueTa
JIOMYIIEHbl ~ HapylIleHHus y4eOHOW JMCUMIUIMHBI  (CIUCBIBAaHUE, HECAHKIIMOHMPOBAHHOE
UCTIOJIb30BAaHUE CPEJICTB MOOWIIBHOW CBSI3M, ayIuO—IUICHEpPOB M JIPYTHX TEXHHYECKUX
YCTPOWCTB), HapylIeHHs NpaBuWil BHyTpeHHero pacmnopsiaka ['YAIL, npeampuHsaTa HOMBITKA
nomyiora nokyMeHtoB, HIIP BmpaBe ynmanute oOydaromierocs ¢ 3adera ¢ 3aHECEHHEM B
BEJIOMOCTh OLEHKM «HE 3a4yTeHo». [lo pe3yiabTatam 3aueTa «3auyTe€HO» 3aHOCHUTCSA
MpernoiaBaTesieM B BEJOMOCTh M 3a4eTHYIO KHIDKKY. OTpullaTenbHas OIeHKa («HE 3a4TEHO))
3aHOCHUTCSI TOJBKO B BeIOMOCTb. HesiBka oOyuaromierocs Ha 3a4eT OTMEYAaeTcss B BEJOMOCTHU
CIIOBAaMM «HE SIBWJICS», JHOO «H/s». J{MPEeKTOp MHCTUTYTAa Ha OCHOBE BEJIOMOCTH BBISICHSET
NPUYMHY OTCYTCTBHsI OOydaromierocss Ha 3adeTe W TPUHUMAET pEIIeHHe O TOpsIKe
MOCJEAYIOLIEH CIauH.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUIN

Jata u Ne
MPOTOKOJIA
3aceqaHus

Kadeapsl

Iloanuce
3aB.
Kadeapoi
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