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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

OcHoOBHas 11eb JAHHOW JUCHMIUIMHBI 3aKJIF0YAETCs 03HAKOMIICHUH CTYJICHTOB C OCHOBHBIMH
MPUHIMIIAMUA HOBOM TEXHOJOTMYECKOM KOHUEnuuu npombiinuieHHoro Murepuera Bemeit (IoT) B
Pa3IMYHBIX 00JIACTSAX TPOMBIIINICHHOCTH.

['maBHas 3amaya JUCHUIUIMHBI COCTOMT B H3YUYEHUHM TMPUHLMIOB TOCTPOCHUS U
MIPOCKTUPOBAHMS MPOIECCOB, TAHHBIX U BEUIEH C 11eJIbI0 MOBBIIMICHHUS Y)PEKTUBHOCTH U IICHHOCTH
COBPEMEHHOTI'0 IIPOM3BOJICTBA B pamMkax KoHuenuuu "Muayctpus 4.0", peaabHbIX HHAYCTPUAIBHBIX
KEHCOB MO BHEJIPEHUIO TEXHOJIOTUM MPOMBIIIJIEHHOTO MHTEPHETA BELIECH M CO3/IaHUM MPOTOTUIIOB

I0T-ycTpolicTB B pa3mMuHBIX 001ACTSX TPOMBIIUICHHOCTH.

OOyueHrne 1O AWCIMIUIMHE

dbopMUpOBaHUE y 00YJAFOIIUXCS CICAYIOMNX KOMITETESHITUH:

«[IpOMBINIUICHHBIT HWHTEPHET BEILECH»

HaIpaBJICHO Ha

Koa u HauMeHOBaHHEe

I/IHIII/IKaTopr JOCTHIKCHUSA

HaumenoBanue noxkasaress

00CITy>)KUBaTh CUCTEMBI
MIPOMBIIIJICHHOT'O HHTEPHETA
Bemei (IIoT) mis
ABTOMATHU3AINH U
ONTHMM3ALIMH
TEXHOJIOTHYECKHX TPOIIECCOB,
oOecrieurBasi MHTETPAIUIO
YCTPOWCTB, COOp U aHATU3
JAHHBIX, 4 TAKKE
obecneucHre 0€30IaCHOCTH H
HaJIEKHOCTH
(GYHKIIMOHMPOBAHUS 3TUX
CUCTEM

KOMITEeTeHI[H i KOMITeTeHI[M U OLlCHUBAHMA
IIK-1. Cnocoben UIIK-1.1. M3yuyaer npuHuuns! | 3HATh:
pa3pabarbiBaTh, BHSIPSTH U MIPOSKTUPOBAHUS APXUTEKTYPHYIO OPTaHU3AIHIO

apxuTekTypsbl cuctem lloT u
pa3zpabaThIBacT MX
KOMITOHEHTHI 117151 cOopa,
nepeaayn u 00paboTKU
JAHHBIX B MPOMBIIIEHHBIX
YCIIOBUSIX.

HIIK-1.2. OcBauBaeT METOIBI
BHEJIPEHUS U HACTPOUKHU
cucteM IloT, obecnieunBas
MHTETPALUI0 CEHCOPOB,
HCIIOJTHUTEINIbHBIX YCTPOUCTB U
00J1aYHBbIX MIATHOPM.
NIIK-1.3. Ananusupyer
BONPOCHI KHOepOe30MmacHOCTH
Y HaJIeXKHOCTHU
(GYHKITMOHUPOBAHUS CUCTEM
IIoT, pa3zpabatrbiBaeT
CTpaTeruu 3aluThl OT
YA3BUMOCTEH.

IIPOMBIIUIEHHOTO UHTEPHETA
BEIEH Pa3IMYHBIX 00IaCTIX
IPOMBIIUIEHHOCTH,
0COOEHHOCTH CHEIUATBHBIX
KOMMYTallOHHBIX
MPOTOKOJIOB, MOJIEITH
TYMaHHBIX U 00JauHbIX
BBIYMCIICHUI U CEPBUCOB
MIPOMBIIIIICHHBIX
MIPOU3BO/ICTB.

Ymern:

NPUMEHSTh 3HAHUS JJIA
TTOCTPOCHUSI IIUPOKOTO
CIEKTpa MPUIOKEHU N
MIPOMBIIIIJIEHHOTO UHTEPHETA
BEILIEH.

Baagers:

METO/IAMH MPOEKTUPOBAHUS U
ITOCTPOEHHUS MPUIIOKEHUN
MIPOMBILIJIEHHOTO UHTEPHETA
BeleH.

2 MecTO TUCHUILIHHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

JuciumimHa OTHOCHUTCS K  YacTH,

dbopmupyeMoil y4acTHHKaMHU OOpa30BaTEIHHBIX

otHomeHud Onoka bl «/lucuummuael (Momymu)y». JIMCHMIUIMHA HETMOCPEICTBEHHO CBS3aHA CO

CIEeAYIOIHUMY TUCIUIUIMHaMK U npaktukamu OOIL: :
SCADA-cuctembl B aBTOMaTU3UPOBAHHOM MTPOU3BOJICTBE
ABTOMaTH3WPOBAHHOE MPOCKTHPOBAHUE IEKTPOTEXHHUECKOMN JIOKYMEHTAIINN
3amuTa HHTEIUIEKTYaIbHONH COOCTBEHHOCTH
HHTenneKTyalbHbIe CUCTEMBI YITPaBICHUS
MaremaTruecKkoe MOJSIIUPOBAHIE aBTOMATH3UPOBAHHBIX CHCTEM

MarmmuaHoe o0ydeHne

MonTax n HaJIaIKa aBTOMAaTU3UPOBAHHBIX CUCTCM



[TporpaMMupoBaHue Ha SI3bIKE BHICOKOTO YPOBHS
[IporpammHoOe obecrieueHre U CUCTEMHbIE (YHKIMH KOHTPOJLIEPOB
HpOCKTI/IpOBaHI/Ie IMPOMBIINIJICHHBIX CUCTCM aBTOMATHU3allUN
[IponsBoacTBeHHAs MPAKTUKA (MPEATUIIIOMHAs)
CoBpeMeHHbIE METO/IbI TEOPUU YIIPABICHUS

Teopus sxcieprMeHTa

HpOMBIH_IHeHHaH AHAJIMTHKA JaHHBIX

VYupaBneHne HHKXEHEPHBIMH POESKTaMH

VYuyeOHast mpakTUKa (Hay4HO-HUCCIIEAOBATENbCKas paboTa)
[IpoexkTupoBanue YeI0BEKO-MAIMHHOTO HHTEpdeiica
3H€KTpOTeXHI/I‘ICCKI/Ie CHUCTCMBI.

3 CTpyKTypa H cojiep:KaHue AUCHUTLTHHBI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBIsIeT 4 3a4eTHRIX equHUIb (144 vaca).

3.1 Buabl yueOHoii padoThl M TPYI0€eMKOCTh

Ne Biix vaeGHoil pabOThI KoanuecrBo | CemecTpbl
n/n ry P 4acoB 4
1 | AyauropHble 3aHATHSI 56 56
B ToMm unce:
1.1 | Jlekiuu 28 28
1.2 | CemuHapcKue/paKkTHUECKUE 3aHATUS 14 14
1.3 | JlabopaTopHbIe 3aHATHS 14 14
2 | CamocTosiTesqibHasi padoTa 88 88
B ToMm unce:
2.1 | PaboTa ¢ KOHCIIEKTOM JICKIIUI 34 34
2.2 | IlogroToBka K NpakTHYECKUM 3aHITUSIM 18 18
2.3 | IloarotoBka K 1a00paTOpPHBIM 3aHATHSIM 18 18
2.3 | IloarotoBka K SK3aMeHy 18 18
3 | Ilpome:kyTouHas aTTeCTAlUS
3adet/nud.3a4eT/7K3aMeH 9K3aMEH
Hroro 144 144

3.2 TemaTnuyeckuii niaH U3yYeHUs TUCUUILITHHbBI

TpynoemkocTsb, yac

AyautopHasi pabora
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Pa3nes 1. Beenenue B
1 | npombinienHbiii "UHTEpHET 20 4 4 0 0 12
Bemmeii"




Tema 1. OcHOBHBIE IOHATHUS U
1.1 | onpenenenust MPOMBIIIIIEHHOTO 2 2 0 0 6
«urepuera Bemieii» (110T)
12 Tewma 2. [Ipumepsr u obsactu 5 5 0 0 6
npumenenus 10T
2 Paznen 2. AnnapaTHasi 4 ceTeBasi 38 8 8 0 0 29
yactp 10T
21 Tema 1. Annapatnast yacts IloT (Ha 4 4 0 0 10
pUMepe MPOIeCCOB MPOU3BOJICTBA)
29 Tema 2. CereBbie Texnosnoruu IloT (na 4 4 0 0 12
pUMepe MPOIeCCOB IPOU3BOJICTBA)
3 Pazgen 3. O0padoTka U XpaHeHue 48 10 5 8 0 28
JaHHBIX B | 10T
3.1 | Tema 1. O6paboTka nanubix B 10T 4 2 2 0 12
Tewma 2. [Ipumenenne o01auHbIX
3.2 | TEXHOJIOTUH U CEPBUCHO- 6 0 6 0 16
OpPEHTUPOBAHHBIX apXUTEKTyp B IloT
4 Pa3nen 4. CepBuchl, NpHIIOKEHUS U 38 6 0 6 0 2
ousHec-moaeau B IloT
41 Tema 1. [lons3oBaTenbckue 4 0 4 0 10
npuJokeHus u cepucel [loT
4.2 | Tema 2. busnec-moznenu B [IoT 2 0 2 0 16
Hroro | 144 28 14 14 0 88

3.3 Conep:xaHue TUCHUILITUHBI

Pasnen 1. Beenenue B npombinuieHHsbli "UHTepHer Bemmeii'"

Omnpenenenne noHsATHs npomelnuieHHoro "WHteprer Bemeit". Ilpumepsl ' OCHOBHBIE
oOnactu mpuMeHeHus: npombliieHHoro "MHtepHera Bemei". Mctopus mosiBaeHus U pa3BUTUSA
npombinieHHoro "MutepHera Bemeit". OcHoBHbIE (haKkTOphl, MOBIUSBIINE HA Pa3BUTHE
npoMeinuieHHoro "MuarepHera Bemeit".

Pasnen 2. Annaparnas u cereBast yacts [loT

KoHeunble ycTpoiicTBa - KOHTPOJUIEPHI, JaTYNKH, AKTYaTOpPbl. POJIb KOHEUHBIX YCTPOICTB B
apxuTexkType npomeinieHHoro "NMutepHera Bemeii". [IpuMepsr 1 OCHOBHBIE 0071aCTH TPUMEHEHUS
JIaTYMKOB U akTyaTopoB. [IoakitoueHre NaTYMKOB U aKTyaTOpPOB K MUKPOKOHTposuiepaM. PasHuna
MEXIY MHUKpPOIpPOILIECCOpaMu, MHUKPOKOHTPOJUIEpPAMU M MHUKPOKOMITbIOTEpaMH. O3HAaKOMIIEHUE C
JIMHENUKOU MPOMBILITIEHHBIX MUKPOIIPOLIECCOPOB, IIPOIPaMMUPYEMBIX KOHTPOJLIEPOB. Poib ceTeBbIxX
nonkitoueHuil B "Nnrepuere Bemeit". IIlpoBoanbie u GecripoBoiHbIe KaHaibl cBs3U. [IpoTOKOIIBI
IPv4 u IPv6. IlpuHIMIBI MOAKIIOUEHUS YCTPOUCTB B CETh U CHOCOOBI mepenauyrd WHGOpPMAIUH.
CereBble TOIOJIOTUH, TPUMEHSAEMBIE JUIS TOAKIIOUEHNSI KOHEYHBIX YCTPOMCTB B ce€Th. becipoBOoHbIE
CEeTH, UX TEXHOJOIMU U OCOOCHHOCTU. DHEProdPpQeKTUBHbIE CETH JALHETO pajuyca JAeHCTBHS.

Pasnen 3. O0padorka u xpaneHue 1aHHbIX B [IoT

[Tpumepsl coOupaembix U oOpabaTeiBaeMbix JaHHBIX B [loT-cucremax. bonbumine JlanHbie
(Big Data). OcHoBHBIE XapakTepucTUKU bomibmux JlaHHBIX: 00BEM, CKOPOCTb, Pa3HOPOIHOCTH,
JIOCTOBEPHOCTH, IIEHHOCTh. Cpe/ICTBa M1 MHCTPYMEHTHI CTaTUYECKON 00paboTku naHHBIX. CpeacTBa
U MHCTPYMEHTHI IMOTOKOBOW 00pa®oTku NaHHBIX. CpencTBa M MHCTPYMEHTHI XPaHEHHs JTaHHBIX.
PasnopoaHocTh u cemanTrka gaHHBIX. [I[pumenenue cpencts Cemantuueckoro Beba mist co3manus
enuHoi cemantuyeckoir monenu B IloT-cucremax. Ilpumenenue cpeacts MammuHoro O0y4eHus
U1 00pa0o0TKH 1aHHBIX. CEpBUCHO-OPUEHTUPOBAHHBIE APXUTEKTYPBI, UCTOPUS pa3BUTHA. OOIauHbIe
BbruucieHus. Kmaccuukanuss ¥ OCHOBHBIE MOJENU OOJauyHBIX BhMUCICHHHA. Ponb 00madHbIX



BBIYUCIICHUH B 00pabOTKe U XpaHEHUH JaHHBIX, moxydaeMbix oT [loT-cuctem. I[Tpumeps! 06mauHbIX
11aT$OpM U CEPBUCOB 11 00paOOTKH U XpaHEHUs JaHHBIX, oiaydaeMblx oT [loT-cucrem.

Pasznea 4. CepBucshl, npuioxeHus u 0usHec-monesau B [loT

[IpuHUKIIBI TPOEKTUPOBAHUSL U CO3JAHUS TOJIb30BATEIILCKUX MPUIOKEHUNA U CEPBUCOB Ha
ocHoBe IloT-cuctem. Ilyte oT IloT-mporoTrnmna mo 3akoH4YeHHOTO MpoaykTa (cepsuca). O0630p
OusHec-Mozenel, npuMeHseMbIX Ui komMmepruannzauuu [loT-nponykroB. OcHOBHBIE TPEH[BI B
pasButuM npombinuieHHOro "MHTepHera Bemeit" pasznuuHbiXx mpou3BoJACTB B Poccuiickoii
®enepaunn 1 Mmupe. [Ipumepst ycnemnoro BHenpenus IloT-cucteM M CEpBHUCOB pa3IUUHBIX
pou3BOACTB B Poccuiickoit @enepanuu u Mupe.

3.4 TemaTnka ceMUHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKHUE 3aHATHS

[IpakTnueckoe 3anarue 1. Beenenue B npombinuieHHbIN "HHTEpHET Bemeir".

[IpakTuueckoe 3anatue 2-3. AnmnaparHas 4acTh npoMbiiuieHHoro "MHTepHera Bemeii".

[Ipaktuueckoe 3anstue 4-5. CereBble TEXHOIOTUM NMPOMBINIIEHHOTO "MHTepHeTa Bemeit".

[IpakTuueckoe 3ansarue 6-7. O6padoTka naHHBIX B IpoMbiluieHHOM "UHTepHere Bemeit".

3.4.2 JlabopaTopHbIe 3aHATHS

Jlaboparopuoe 3ansitue 1-2. [lpumeHeHHe OONAYHBIX TEXHOJOTHUH B TMPOMBIILICHHOM
"NnTepuere Bemeit".

JIaGoparopHoe 3aHsTHe 3-4. IlpuMeHeHUE CEpBUCHO-OPHUEHTUPOBAHHBIX ApPXUTEKTYp B
npoMelnieHHoM "MHTtepHete Bemeit".

JIaGoparopHoe 3ansatue 5-7. CepBUCHI M MPUIIOKEHHS HpoMblIUIeHHOTo "HHTepHera
Bemeit".

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npenycmoTpensl
4 YyeOHO-MeTOAMYECKOE U HH(OPMAITMOHHOE o0ecriedeHne
4.1 Hopmatusnblie 1oKyMeHTbI 1 OCTob1

He npenycmotrpensl

4.2 OcHoBHasi 1UTEpaTypa

1. Topman IL.M. IlpombinuieHHbI nHTepHET Bemied. KOMIOHEHTHI MOJIEBOTO YpPOBHS :

yuebHoe nocobue / 'opman I1.M., Ky3znenos I1.A.. — Kpachosipck : CuOupckuii rocy1apcTBEHHBIH
YHMBEPCHUTET HAyKU U TEXHOJIOTUi uMeHu akagemuka M.®. Pemernena, 2022. — 176 ¢. — TekcT :
anektponnbli // IludpoBoit oOpazoBarenvHbiii pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/146515.html.

2. JIn, I1. Apxurtekrypa unrepuera Bemiei / I1. JIu ; mepeBog M. A. Paiitrman. — Mockaa :
JMK TIlIpecc, 2020. — 454 c. — ISBN 978-5-97060-784-8. — Tekcr : anexkrponssiit // Ludposoit
obpasoBatenbHbiil pecypc IPR SMART : [caitr]. — URL.: https://www.iprbookshop.ru/124712.html.



3. dyoxos, U. C. Pemenne nmpakTuyeckux 3afad Ha 0a3e TEXHOJIOTMHM WHTEpHETa BEIICH :
yuebnoe mocoobue / U. C. [yoxos, Il. C. Cramesckuii, 1. H. SIkoBuna. — HoBocubupck :
HoBocubupckuii rocygapcTBeHHbIN TeXHUYecKuid yuusepeuret, 2017. — 80 ¢. — ISBN 978-5-7782-
3161-0. — Texkcrt : anexrponHsii / Lludposoit obpazoBarenbublii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/91510.html.

4.3 lonoJIHUTEIBHASI TUTEepaTypa

1. PocnsixoB, A. B. MHTepHeT Bemeil : yueOHoe ocodue / A. B. Pociskos, C. B. Bansimmn,
A. 10. I'pebenikoB. — Camapa : [I0BOMIKCKHI rOCYJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAITUN
u uapopmatuku, 2015. — 135 ¢. — Tekct : anexrponHHsiii // L{ludpoBoi 06pa3oBaTeIbHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/71837.html.

2. [IpoMbIsieHHBIE BEIYUCTUTENBHBIE ceTH : yueOHoe nmocodue / M.A. Enuzapos [u ap.].. —
Tam60B : TamOOBCKHiI TOCYJapCTBEHHBIN TexHUYecKuil yausepcureT, 96C ACB, 2018. — 162 c. —
ISBN 978-5-8265-1933-2. — Tekct : snextponHslii // L{ludpoBoii obpazoBatenbhbiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/94370.html.

3. Hanunsyenko C.B. IIporpammupoBanue [1JIK u npomsinuiennsie cetu. [Iporpammuoe
obOecrieueHne YIpPaBICHUS TEXHOJOTMYCCKHMH TpOIeccaMy : JIAOOpPaTOPHBIA MPAKTUKYM /
Hanunsuenko C.B., Xuspun M.B.. — Mocksa : U3garensckuii Jlom MUCuC, 2020. — 139 ¢c. —
Tekct : anekrponnsiit // Ludposoii obpasosatenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/106731.html.

4.4JneKTpoHHBbIE 00pPa3oBaTebHbIE pecypchl

He npenycmoTpensl

4.5 JInueH3M0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe
o0ecreuenue

1. Microsoft-Windows
2. Microsoft-Office
3. Matlab Simulink

4.6 CoBpeMeHHbI€e Po¢ecCHOHATIbHbIE 0a3bl JTaHHBIX U HMHGOPMALIMOHHBIE
CIIPABOYHbIE CUCTEMbI

1. Enunoe oxHO J1ocTyma K oOpa3oBaTelbHbIM pecypcaM @DenepaiabHbI  HOpTal
http://window.edu.ru

2. KommnbrotepHbie MH(OPMAIIMOHHO-TIPABOBbIE CHCTEMBI «KoncynpTanm»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OpuumanbHBII HHTEpHET-MOPTA MpaBoBOi HH(opMaruu http://pravo.gov.ru.

4. Hayunas snexktpoHHast Oubnuoreka http://www.elibrary.ru

5. Poccwuiickas rocynapctBeHHast 6ubmauorexa http:// www.rsl.ru

6. ObC «YHuBepcutetckas Oubnuoreka onnaitn» https://biblioclub.ru/index.php



5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

1. KoMIbrOTepHBIH KJ1acc ¢ MpelyCTaHOBICHHBIM IPOrPaMMHBIM 00€CIIE€YeHUEM, YKa3aHHBIM
B 1. 4.5, MynpTUMeIUITHOE 000pyH0BaHKE (TIPOEKTOP, IEPCOHANBHBIM KOMITBIOTEP MPETIOAaBATENS).

2. Aynutopust Ui JEKIMOHHBIX, IPAaKTH4YeCKUX 3aHATHi. OOopylroBaHME M ammaparypa:
ayIUTOpHAs JOCKa, BO3MOKHOCTh MCIIOJIb30BAHMS MYJIbTUMEIUUHOIO KOMILJIEKCA.

6 Mertoauyeckue peKOMeHAANNHU

6.1 MeToanyeckne peKOMeHIAMY JIsl PEMOoAaBATeIs 0 OPraHU3aANNU
o0yueHus

Ha nmepBoM 3aHsATHM 1O TUCHHUILIMHE HEOOXOIUMO O3HAKOMUTH CTYJIEHTOB C MOPSIKOM €€
u3ydeHus (TeMamu Kypca, popmamu 3aHATHI, TEKYIIETO U TPOMEKYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO U POJIb JUCIHIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAUYCHHE, IOBECTU JI0 CTYJICHTOB
TpeboBaHus K (hopMe OTYETHOCTH M IIPUMEHEHUS BUJIOB KOHTPOJIsL. BeiaeTcs TemaTrka 3alaHui Juis
MOATOTOBKHU K MPAKTHYECKUM 3aHSITHSIM.

[Ipu moAroTOBKE K MPAKTUYECKUM paboTaM Mo NepeyHio 00bSBICHHBIX TEM MPENOIaBATEIIO
HEO0OXO0IMMO YTOYHHTH IUIAH UX MPOBEICHUS, IPOIyMaTh (POPMYIMPOBKHU U COJCPKAHUE YICOHBIX
BOIPOCOB, BHIHOCUMBIX Ha 00CYXKAEHHE, 03HAKOMHUTHCS C IEPEUHEM TEMAaTUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYHNHUTEIHLHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTH TEMBI
paboThl, OpeAeTUTh MOPSAJOK €€ MPOBEACHUS, BpeMsl Ha 00CYKIEHUE KaXI0ro yueOHOro BOIpoca.
[TpumeHsist GpOHTATBHBIN OMPOC AATh BO3MOKHOCTH BBICTYITUTh BCEM CTYICHTaM, IPUCYTCTBYIOIIUM
Ha 3aHITHUH.

B 3akmounTenbHOM yacTH paboThl ClIeayeT MOABECTH €€ UTOTU: JaTh OLIEHKY BBIIIOJHEHHOM
paboThl KKIBIM CTYJEHTOM U y4eOHOU TPYMIbl B HENOM. PaCKpBITh MOJOKUTENBHBIE CTOPOHBI U
HEJIOCTATKU TPOBEIACHHON MpakTUYecKod paboThl. OTBETHTH Ha BOMPOCHI CTYJIEHTOB. Bwimarh
3a/laHus JJI1 CAMOCTOSITENIbHOM pabOThI MO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

Meroauka npenojiaBaius TUCHUIIITUHBL « [ [pOMBIIUIEHHBIN HHTEPHET BELEH» U pean3alus
KOMIIETEHTHOCTHOTO TOJXO/Ja B H3JO0KEHWH U BOCHPHUATUM MaTepHallia MpeayCMaTpUBAET
WCIIOJIb30BAHUE CIIEAYIONIMX AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMPOBEACHUS TPYIIOBHIX,
WHAVBUAYANbHBIX, AyAUTOPHBIX 3aHATUH B COYETAHMM C BHEAYJUTOPHOW pabOTOi C Membio
dbopMHUpOBaHUS U pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB O0YYAIOIINXCS:

— MOJITOTOBKA K BBIMOJIHEHUIO U 3aIIUTa MPAKTUYECKUX U JaOOPaTOPHBIX pabOT C TOMOIIBIO
CIENHUATTU3UPOBAHHOTO MTPOTPAMMHOTO 00€CTIeUeHNS,

— 3alUTa W WHAUBUAYaJbHOE OOCYXKICHHE BBIMOIHIEMBIX JTAoOB 3aJaHUi IS
MPaKTUYECKUX U Jab0paTOpPHBIX padoT;

— TeXHOJIOTUH aHaJN3a CUTYAIlUi JUIsi aKTUBHOTO 00YUYEHHSI, KOTOPBIE TTO3BOJISIOT CTYICHTaM
COCTMHUTH TEOPHIO U MPAKTHUKY, TIPEICTABUTH TPUMEPHI MPUHUMAEMBIX PEIICHHUH U UX TTOCIIEICTBHH,
JEMOHCTPHUPOBATH PA3TMYHBIC MTO3UIINU, (OPMHUPOBATH HABBIKU OIICHKH ATbTEPHATHBHBIX BAPHAHTOB
B BEPOSITHOCTHBIX yCIIOBUSIX.

OOyyeHne Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIMOHHBIX MMOTOKOBO-TPYMIIOBBIX
WH()OPMAITMOHHO-TEIEKOMMYHHUKAITMOHHBIX TeXHOJOTHH. [Ipu ocymiecTBiIeHNN 00pa30BaTeIbHOTO
mpolecca Mo AUCHUILTHHE UCTIONB3YIOTCS CIEAYIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTHH: TIPE3EHTAIIMN C TPUMEHEHUEM TTpoeKTopa 1 mporpammel PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOMUXCsl 0 OCBOEHHUIO THCUMILTHHBI

CamocrosTenbHas paboTa CTyICHTOB HalpaBiieHa Ha PELICHUE CIEAYIOMINX 3a/1a4:
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CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHJOB y4ueOHBIX 3aHsaTuid. Llens
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYEeHUE CTYJIEHTAaMH HaBBIKOB
paboThI ¢ PEKOMEHIOBAaHHOM JIUTEPATYPOH, MOMCKA U 0000IIeH!sT HH(DOPMAILIUU, PACCMATPUBAEMOM
B IIPOLIECCE U3YUYEHUS TUCHUTUIUHBI.

AynuTopHast CaMOCTOATENbHAsE padoTa MO AUCHUILTAHE BBITIOIHIETCS Ha YUeOHBIX 3aHATHIX
M0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOABATEINS U MO €r0 33aJJaHUIO.

BueaynutopHass camocTrosTenbHas paboTa BBIIOJHIETCS CTYJIEHTOM IO  3a/IaHUI0
npenoaaBartess, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTusl.

3amaun caMOCTOSTENFHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOCHHE COJICPKAHUS JUCLIUTUINHBL;

- yriyOJeHue coiep KaHusi U OCO3HAHME OCHOBHBIX MOHSITHI JUCITUTLINHBI,

- ICTIOJIb30BaHUE MaTepuaia, COOPaHHOTO U MOJyYEHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1Utst 5 (PEeKTUBHOIM MOATOTOBKH K 9K3aMEHY.

Bunbl BHEAyAUTOPHOIN CaMOCTOSITENIbHOM pabOTHI:

- CaMOCTOSTEIbHOE U3YUYCHUE OTJCNbHBIX TEM JUCLIUILINHBL;

- MOJITOTOBKA K MPAKTHYECKUM 3aHATHUSIM;

- IOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;

- MOJITOTOBKA K DK3aMEHY.

J1J1 BBITIOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaIbI:

- OIpe/IeICHNE [IEIH CAMOCTOSTENbHON PadOTHI;

- KOHKpETH3alusl TI03HABATEeIILHON 3a/1auu;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHSI, BEAYIIETO K PEHICHUIO 33]1auu;

- INITAHUPOBaHKE PabOTHI (CAMOCTOATENBHOM MM C TOMOILBIO MPENOAaBaTeNs) HaJl 3a/1aHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOIHEHHS CAMOCTOSTEIHLHONH pPabOThI CaMOKOHTPOJIS
(MTPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIIOJTHEHUS PAOOTHI;

- pednexcust;

- Ipe3eHTaus paboThl.

7 MoHJI OLIEHOYHBIX CPEACTB

B nporecce 00ydeHus: UCTIONB3YIOTCS CIEyIOIINE OLEHOYHbIE (DOPMBI CAMOCTOSATEIBHOM
paboThI CTYICHTOB, OLICHOYHBIE CPEACTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUHBIX
aTTeCTalui:

- 3alllMTa IPAKTHYECKUX padoT;

- 3aIlKTa JJabOpaTOPHBIX padoT;

- DK3aMe€H.

OneHoYHbIE CPECTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI HHAMBHUIYAJIBHO JUJIsl K&XKIO0T0 00YYaromerocs.

B pesynbTare 0cBOGHUS IUCIUILTUHBI (MOyJIs1) (POPMUPYIOTCS CenyIOINe KOMIIETEHIINN:

Kon
Hanmeﬂona}me KOMIIETCHIIUH BI)II[yCKHI/IKa
KOMIIETCHIIMU

Crniocob6eH pa3zpabaTsiBaTh, BHEIPSATH U 00CITYKHUBATh CUCTEMbI TPOMBITIUICHHOTO
IK-1 untepHera Bemieit (IloT) ans aBromaTu3ay 1 ONTUMU3ALMY TEXHOJIOTHYECKUX
MPOIIECCOB, OOECIeUrBasi MHTETPAIMIO YCTPOWCTB, COOp M aHaIW3 JIaHHBIX, a
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TaKke oOecredeHrne Oe30MacCHOCTH W HAAECKHOCTH (DYHKIIMOHHPOBAHUS STUX
CHCTEM

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!

HepequL OILCHOYHBIX CPEACTB 110 JUCHUIITIMHE «HpOMI)IH_UIeHHHﬁ HHTCPHET BGH.[Cﬁ»

n/n

Bua xonTpoJs
pe3yJibTaTOB
o0y4eHust

HaumeHoBaHue
KOHTPOJISA
pe3yJIbTaToB
00y4eHus

KpaTkasi xapakTepucTuKa KOHTPOJIS
pe3yabTAaTOB 00y4eHHsI

Tekymumi

3ammura
MPaKTUYECKON
paboTsl

[TpakTrueckast pabora BBITIOJIHSAETCS
UH/IMBUYalIbHO JMOO IpyNIol CTyAeHTOB u3 2-3
yenoBeK. [locie BbINMOIHEHHS! TPaKTUYECKON pabOThI
CTyAeHT  odopmwiseT  OTYeT,  CHaeT  ero
IpEnojaBaTell0 Ha  IPOBEpPKYy B  3apaHee
YCTaHOBJICHHBIN CPOK. [Ipu IIPOBEpKE
IIPENoJIaBaTellb OLIEHUBAECT KauecTBO O(OpMIICHMS,
IPaBUIBHOCTh pacyeToB M BbIBOJOB. K 3amure
IIPAKTUYECKOM paboThl JOMYCKAIOTCA CTYICHTHI,
KOTOpbI€  BBINOJIHWIA  paboTy, OQOpMHIM B
COOTBETCTBUUM C  TpPeOOBAHUAMHU  OTYET O
IPaKTUYeCKOM paboTe M TNPEeAOCTaBUIM €ro K
3amure. Ha 3ammre kaxaomMy CTyJIeHTY 3aJatroTcs 3
BOINpPOCA Ha TeMY NMPAKTUUECKOH paboThl B (hopmate
"Bonpoc-oTBeT".

Texymun

3amura
nabopaTopHOH
paboTsl

JlaGopaTtopHass paboTa BBINOJHAETCS  TIPYNIOM
CTyneHTOB u3 2-3 uyenoBek. [locie BbITONTHEHUS
nabopaTopHOil paboThl CTyIEeHT 0GOpMIIIET OTYET,
C/IaeT ero IMpernojaBaTei0 Ha MPOBEPKY B 3apaHee
YCTaHOBIJICHHBIH CPOK. [Tpu IIpOBEpKe
Mpero/IaBaTeNb OLEHUBACT KadyecTBO O(OpMIICHHS,
NpaBUIBHOCTh pacyeToB M BbIBOJOB. K 3amure
mabopaTOpHOM PpabOThl JIOMYCKAOTCS CTYICHTHI,
KOTOpbI€  BBIMOJHWIA  paboTy, OQOpMHIH B
COOTBETCTBUM C  TpeOOBaHWSIMH  OTYET O
nabopaTopHOil paboTe W MpPeJoCTaBWIIM €ro K
3ammTe. Ha 3ammre kaxxaomMy CTyJIEHTY 3a1aroTcs 3
BOIpOCca Ha TeMy J1labopaTopHOH paboThl B hopmaTe
"Borpoc-oTBet".

IIpomekyTOUHBIN

DK3aMeH

[TpoMexyTouHass arrecranusi OOYYarONIMXCS B
dbopMe »HK3aMeHa MPOBOAUTCS MO pe3yjbTaTam
BBITIOJTHEHHUSI BCEX BHUJOB y4eOHOW  paboThI,
MPEAYCMOTPEHHBIX yYE€OHBIM IIJITAHOM TIO JIaHHOH
TUCIUIUIMHE (MOJYI0), TPH 3TOM YUYUTHIBAIOTCS
pe3yIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue ceMmectpa. OlLIEHKA CTENEHU JAOCTUKEHUS
o0y4armuMucs TUTAHUPYEMBIX pe3yJIbTaToOB
0o0y4eHHUs M0 MUCHUIUIHHE (MOJIYJIO0) MPOBOIUTCS
npenojaBaTesieM, BEYIUM 3aHATHs 10 AUCIUIIIIMHE
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(MOJyJI0) METOZIOM 3KCIEpPTHOU o1leHKH. [1o uroram
MPOMEXKYTOUHON  aTTecTallud MO  JUCLUILIMHE
(MOIyNI0)  BBICTaBJISIETCS  OLIEHKA  «OTIUYHOY,
«XOPOILIOY, «YIOBIIETBOPUTEIHHO» WIH
«HEYJIOBIICTBOPUTEIHHO». JK3aMEH MPOBOJUTCS B
yctHoH  ¢dopme. B ayauropum  HaxomuTcs
npernojiaBaTeNlb U He Oojiee 5 4YeIoBEeK M3 YHCIIa
CTylneHTOB. Bo Bpemsi mpoBeieHHsS HK3aMEHa €ro
yY4acTHUKAM 3ampeniaercs HMeTh mpu cede u
HCIIOJIb30BaTh CPEJCTBA CBSI3U (COTOBBIE TeIe(OHBI,
MuKpodonbl U mp.). CTyaeHTy BbIZaeTCs OWIIET ¢
Tpemsi Bompocamu. KoianuecTBo JOMOMHUTEIBHBIX
BOMPOCOB — He Oomee aByx. KommuecTBo
JOTIOTHUTEIFHBIX BOMPOCOB 3aBUCUT OT MOJHOTHI
oTBeTa CTyJeHTa. Ha moaroToBKy cryneHty gaercs |
gac (60 munyTt). K mpomexyTouHo#l arrecranuu
JIOITYCKAIOTCS TOJBKO CTYACHTHI, BHITIOJHUBIIIHE BCE
BUJIbI Y4€OHO paboThI, MpeayCMOTpEHHBIE paboyeii
nporpaMmon 1o jgucuumuinHe «IIpoMbInuIeHHbII
WHTEpHET Bemeid» (BBIMOJHUIM U  YCHENIHO
3aITUTIIIA TPAKTHYECKHE U JIA0OpATOPHBIC PabOTHI).

7.2 Ikaja M KPUTEPUH OLEHUBAHUS Pe3yIbTATOB 00yUeHHUSs

[Tokazarenem olleHMBaHMsI KOMIIETEHIMI HA pa3IMYHbIX ATanax UX GOPMUPOBAHUS SIBIISIETCA
JOCTHXKEHNE 00yUaroIMMHUCS MIJIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUs 0 JUCIUILTUHE (MOAYIIIO).

Kpurtepun onenuBanus
Iloka3zarennb
HeynosiierBopure | YI0BJIeTBOPHTEII Xopomo Otinuno
JbHO bHO
3HaTh: OOyuarommiics OOyJatormiics OO0yJatommiics OO0yuarontuiics
- ApXUTEKTYPHYIO JEMOHCTPHUPYET MOJHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
Oprafusaluio OTCYTCTBHE WU HEIoIHOe 4aCTHYHOE THOJIHOE
IIPOMBIIIJICHHOTO
. HE0CTaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
MHTEpHETA BeIeH .
TBETCTBU e UX 3HAaHUM: 1e, ux 1 ux
B OBIACTH COOTBETCTBUE CIIEAYIOIINX 3 CIIEAYIOII] CIeayIoNI
MAIIHHOCTpOeH s, | CICAYIOIINX 3HAHMIA: - apXUTEKTYPHYIO 3HaHUIL: 3HaHUH:
0COOEHHOCTH - apXUTEKTYPHYIO OpTaHU3AIHIO - apXUTEKTYPHYIO - APXUTEKTYPHYIO
CHelHanbHbIX OpTaHU3AIIIO0 MIPOMBITIIJICHHOTO OpTaHU3aIHIO OpTaHU3AIHIO
KOMMYTAllMOHHBIX | [1poMBITIITIEHHOTO HMHTEpHETA Bellel B NIPOMBIIIIJIEHHOTO IIPOMBIILIIIEHHOTO
TIPOTOKOJIOB, HMHTEpHETA BelleH B obmacTu HWHTEpHETa Beulei HMHTEpHETA BelleH
MOJIENIH TYMaHHBIX
obmactn MAaIIMHOCTPOECHHUS, B oOJylactn B o0sactu
1 00JITa9HBIX
BEMMCIICHM I MAaIIMHOCTPOECHHUS, 0COOEHHOCTH MAIIMHOCTPOCHHS, | MAIIMHOCTPOEHHUS,
CepBHCOB 0COOCHHOCTH CIELUAIBHBIX 0COOEHHOCTH 0COOCHHOCTH
MAIIMHOCTPOUTEIb | CHELMANbHBIX KOMMYTaIlMOHHBIX CIELUAIBHBIX CHelHaNbHbIX
HBIX TPOM3BOACTB. | KOMMYTalUMOHHBIX MPOTOKOJIOB, MOJACIH KOMMYTAallMOHHBIX | KOMMYTAalUHOHHBIX
IIPOTOKOJIOB, MOJIENN TyMaHHBIX H IIPOTOKOJIOB, IIPOTOKOJIOB,
TyMaHHBIX U OOJIAYHBIX | OOJNAYHBIX MOJIENH TYMaHHBIX | MOZAEIH TyMaHHBIX
BBIYUCIIEHUH U CEPBUCOB | BBIYMCICHUH U 1 00TavTHBIX 1 00TaYHBIX
MAaIIMHOCTPOUTEIBHBIX CEPBHCOB BBIYUCIIEHUN 1 BBIYUCIIEHUN 1
IIPOU3BOJICTB. CEPBHCOB CEPBHCOB
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MaIIMHOCTPOUTEIBHEl | MAITUHOCTPOUTENH | MAIIMHOCTPOUTENb
X TIPOU3BOJICTB. HBIX TIPOU3BOJICTB. | HBIX IIPOU3BOCTB.
Homyckatorcst Homyckatorcst CBoboxHO
3HAYUTEIIbHBIE HE3HAYNTEIIbHBIC omepupyer
OINOKH, IPOABISICTCA | OUIHOKH, IpHOOPETEHHBIMHU
HEJOCTaTOYHOCTD HETOYHOCTH, 3HAHUSMU.
3HaHUM, 10 Py 3aTpyOHEHUS MIPH
ToKazareJei, AHATTUTHYCCKUX
oOyuaromuics onepanusx.
HCTIBITHIBACT
3HAYUTENIbHbIE
3aTpyAHEHUS TIPU
OTIepUPOBAHUU
3HAHUSMH TIPH UX
TIepeHoce Ha HOBEIC
CUTYAITHH.
YMeTb: OO0yuaronuiics He OOby4atormmiics OObyJatormmiics OO0yuarontuiics
- IPUMCHATD YMEET HJIU B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
SHaHMA UL HEJ0CTATOYHOM CTENEHH | HEMoJHOe YaCTUYHOE MoJTHOE
MIOCTPOCHHUS .
yMEeT: COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
LIUPOKOTO CIIEKTpa N
TIPUITOSKEHHA - MPUMEHSTH 3HAHUS 1711 | CJIEAYIOIUX YMEHUH: cneﬂyﬁ?unx cneuyﬁ?umx
TIPOMBILLICHHOTO MIOCTPOCHHUS LITUPOKOTO - MPUMEHSTH 3HAHUS YMEHU: YMEHUIL:
UHTEPHETA BElleh. | CIEKTPa MPHIIOKEHHH JUTSL TIOCTPOESHHSI - IPUMEHSATh - IPUMEHSTh
MIPOMBITIICHHOTO IIIPOKOTO CIIEKTPa 3HAHHS JIS 3HAHUSA JIS
HWHTECpPHETA BEIICH. TIPHUJIOKCHAN TTOCTPOCHHUS MTOCTPOCHHUS
MIPOMBITIICHHOTO OIMPOKOTO CIIEKTPa | IIUPOKOTO CIEKTpa
HMHTEpHETA BEUIEH. TIPUIIOKEHUH NPUIOKEHUN
JHomyckarorcst MIPOMBIIIICHHOTO MIPOMBITIIICHHOTO
SHAYUTCJIbHBIC WHTEpHETA Bellel. | MHTEpHETa Belle.
OLIMOKH, IPOSBIETCS | Yyvienys ocBoetr, | CBOGOAHO
HCAOCTATOHOCTD HO JIOIyCKAKOTCA OIEPHPYET
YMCHHH, TIO pAny HE3HAYMTEIbHBIE HPHOOPETEHHEIMH
TOKka3aTeIeH, OIIHOKH, YMEHHUAMH,
obyHaroumiics HETOYHOCTH, HpUMEHSET UX B
MCTILITHIBACT 3aTpy[HEHUs IPM | CUTyalUsx
SHAYUTEIILHBIC AHATUTHYECKUX MOBBIIIIEHHOM
3aTpyNHEHUS [IpH onepanusx, CJI0YHOCTH.
onepnposatHny TepeHoce yMeHmii
YMEHUSMHU TIPH UX Ha HOBBIC,
TepeHoce Ha HOBEIC HeCTAHIAPTHBIE
CUTYalHH. CUTYAaIIWH.
Brnaners: OO6yuarontuiics He | OOyuarommuiics B Obyuqatommiics OO0yuaronuiics B
- MeToAaMu BJIaAcCeT uin B | HeZOCTaTOYHOM YaCTHYHO BIIAJCET: | TOJHOM 00OBbeMe
NPOEKTHPOBAHMA U | HEJIOCTATOYHON CTENCHH | Grerepy Brajeet: - MeTOIaMH BIIA/IEET
TOCTPOCHHA BITAICCT. - METOJaMH MIPOCKTHPOBAHUS U | - METOJIaMHU
MIPHUIIOKCHUN - METOJJaMH
NPOMBIIILTEHHOTO NPOCKTHPOBAHMS 1 MIPOEKTUPOBAHUS U HOCTpOGHHﬂ; MPOCKTHPOBAHUS H
MHTePHEeTa BEWEH. | MOCTPOCHHUS MIOCTPOECHHUS TIPUIIOKEHUH [IOCTPOCHHUS
HPUIIOKEHUIH MIPHUJIOKCHUN MIPOMBIIIICHHOTO MPHIOKCHUN
MIPOMBIIIITIEHHOTO MIPOMBIIIJIEHHOT'O HWHTEpHETa Bellel. | MPOMBILUIEHHOTO
UHTEpHETa BEIeH. HMHTEpHETA Bellei. MeToibl ¥ HABBIKM | MHTEpPHETA BEILEH.
OO0yu4aronmiics OCBOCHBI, HO CpobonHO
UCIIBITHIBAET NOMYyCKAarTCA NPUMEHSET
3HAYUTEIIbHBIE HC3HAYUTCJIbHBIC I10JIyY€HHbIE
3aTpyAHEHHUS IIpU omnoKH, METO/bI U HABBIKU
TIPUMEHEHUU METO0B | HETOYHOCTH, B CUTyalUsIX
U HAaBBIKOB B HOBBIX 3aTpyAHCHHUS IIpU TTOBBIIIICHHOM
CHUTYyalUsIX. AHATUTUYCCKUX CIIOKHOCTH.

OTIepanusX,
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NepeHoce yMEHU!
Ha HOBBIE,

HECTaHAAapPTHBIC
CUTYyalnu.
IIIkajna oneHUBAHUSA TeKYlLIEro KOHTPOJIA
HaumenoBaHue
KOHTPOIS HIkana oueHnBanus Onucanue
pe3yJabTaToB
00y4eHust
3aureHo: HabpaHo 3 u 6onee O6amwioB | B kauectBe Gopm TekyIero
He 3aureno: HabpaHo 2 u MeHee KOHTPOJISI 3HAaHUM CTY/I€HTOB
OaoB UCMOJIb3YIOTCS OTYETHI IO
Kpurepun onieHnBaHUs NPaKTUYECKUM paboTam.
OO0wuwmit 6ayt npu OoLeHKe Beinonnenune npakTuyeckux padot
CKJIaJIBIBACTCSI U3 CIIETYFOIIUX JIOITyCKAeTCsl MHIANBUAYAIBHO JTHO0
noKa3aresei: rpymnIamu CTyJIeHTOB 1o 2-3
- IpakTU4ecKas paboTa BIMOJNIHEHA | YesnoBeKa. OTYeT MO0 NpaKTUYeCKOH
MOJTHOCTBHIO M 0€3 omuOoK — 2 6aimia | paboTe JOJDKEH CONEePKaTh:
- mpakTU4eckast paboTa BhINONIHEHA, | Ha3BaHue paboTer, ®MO cTyneHToB
3ammra OJTHAKO MPHUCYTCTBYIOT HETOYHOCTH | ¥ HOMEp BapuaHTa, TOPSIOK
IIPAaKTUYECKOM | B UTOroBOM pabore - 1 6ann pacyeToB, pe3ybTaThl paboThl
paboThI - IpaKTUyeckas pabora U OTYET (pacueTHble Uiu rpaduUecKue),
BBINOJIHEHBI B CPOK — 1 6a BBIBOJIBI 110 paboTe. 3aluTa oTyeTa
- opopMIIEHHE OTUETA 0 MpaKkTU4Yeckoi padboTe
COOTBETCTBYET TpeboBaHUAM — 1 OCYILECTBIISACTCS] HHANBH Y aJIbHO.
Oamn CrTyneHToM npeaocTaBisieTcs
odopmieHHbI oTueT. OieHnBaeTCs
KayecTBO 0(OpMIIEHHUS,
IPaBUIBHOCTh PACYETOB M BBIBOJIOB.
CTyneHThI He BBITTOJTHUBIINE
MPAaKTUYECKYIO paboTy K 3allUTe He
JIOITY CKQFOTCA.
3auTteHo: HaOpaHo 3 u Oosiee 6ayuioB | B kauecTBe popM Tekyiiero
He 3auteno: Habpano 2 u MmeHee KOHTPOJISl 3HAHUU CTYAECHTOB
0aioB HCIOJIb3YIOTCS OTUETHI IO
Kpurepuu onieHuBaHus nabopaTopHbIM paboTam.
OO0umii 6ayt npu oleHKe Brimonnenue nabopaTopHbIX paboT
CKJIaJIBIBACTCS U3 CIIETYFOIINX JIOITyCKAeTCs TPYIIIIaMH CTYJICHTOB
MIOKa3aTeNIen: 1o 2-3 yenoseka. OTyeT 1no
3ammra - mabopaTopHasi paboTa BBIMOJHEHA | TJAOOpATOPHOU paboTe JOJIKEH
na0opaTOpHO | MONHOCTBIO U 0e3 ommnboK — 2 6aymta | copepkaTh: Ha3BaHue padbotsl, DO
paboThI - mabopaTopHasi paboTa BBIMOJIHEHA, | CTYACHTOB M HOMEp BapHaHTAa,

OJTHAKO MPUCYTCTBYIOT HETOYHOCTH
B UTOTOBOM paboTe - 1 6ayn

- 1aboparopHasi paboTa U OT4YeT
BBITIOJIHEHBI B CPOK — 1 Oasn

- oopMIICHHE OTYETa
COOTBETCTBYET TpeOoBaHuUsIM — 1
Oamt

MOPSI0K PACUETOB, PE3YIIbTATHI
paboTHI (pacyeTHBIC UITH
rpaduyueckue), BEIBOABI 10 padoTe.
3ammTa oT4eTa 1o gabopaTopHoOi
paboTe ocymecTBIsIeTCS
UHAUBUAYyaNbHO. CTyIEeHTOM
peaocTaBiseTcsi 0hOpMIICHHBIN
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otueT. OLIeHNBAETCsl KaYECTBO
o¢opMIIeHHUS], TPABUIIBHOCTD
pacueToB u BEIBOIOB. CTyIEHTHI HE
BBITNIOJTHUBIINE Ta00OPATOPHYIO
paboTy K 3aIIUTe HE JIOMYCKAIOTCSI.

HIkana oueHMBAHUS MPOMEKYTOYHON ATTECTAIUN: IK3aMeHa

IIkaaa oneHUBaHUA

Onucanue

OTIIMYHO

BoinonHeHs! Bce BUIbl yueOHON pabOThI, MPEAYCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyIEeHT JAEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMI,
HABBIKOB TMPUBEACHHBIM B TaOlMIax I[OKazaTeiasiM, OIepupyer
MpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMH, HaBbIKAMU, MPUMEHSET UX B
CUTyalUsIX MOBBIILIEHHON CJI0)KHOCTH, HE UCIIBITBIBAET 3aTPYAHEHU PU
AHAINTUYECKUX OIEpalusiX, NepPeHOCe 3HAaHWNW M yMEHMH Ha HOBBIE,
HECTaHJaPTHbIC CUTYAIUH.

Xopo1io

BrimonHeHs! Bce BUIBI yueOHOM pabOThI, IPEAyCMOTPEHHBIE Y4eOHBIM
wi1aHoM. CTyIEeHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HAaBBIKOB MTPUBECHHBIM B TAOJIHMIIAX MOKA3aTEIsIM, OLIEpUPYET
IpUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH, HAaBbIKaMM, IPUMEHSET UX B
CUTYaLMAX MOBBILIEHHON CI0KHOCTU. [Ipy ’TOM MOTYT OBITH 1Oy LIIEHBI
HE3HAUUTENIbHble ~ OUIMOKM,  HETOYHOCTH,  3aTPyAHEHHUs  IpH
AQHAJIMTUYECKUX Ollepalysax, IIEpEHOCE 3HAHMM M YMEHHH Ha HOBBIE,
HECTaHJAPTHBIEC CUTYALUH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BoinonHeHs! Bce BUbl yueOHON padOThI, MPEAYCMOTPEHHBIE YUeOHBIM
wi1aHoM. CTyZleHT NEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMH,
YMEHHMH, HaBbIKOB TPUBEJCHHbIM B TaOMUIaXx MOKa3aTessM,
JIONyCKAlOTCS  3HAYUTEIbHBIC OMIMOKM, MPOSBIAETCS OTCYTCTBHE
3HaHWM, YMEHHM, HABBIKOB IO PsAJly IIOKA3aTelIed, CTYyIEHT HCIIBITBIBAET
3HAYUTEINIBHBIE 3aTPYJHEHNS IIPYU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSAMU
IIPU UX MEPEHOCE HA HOBBIE CUTYAINH.

HeynosnersopurensHo

He BwimonHen oawmH wiam  Oojiee BHAOB  Y4eOHOM  paloOTHI,
MPeyCMOTPEHHBIX YU4eOHbBIM MIaHoM. CTYJEHT AEMOHCTPUPYET MOTHOE
OTCYTCTBHE WJIM HEAOCTATOYHOE COOTBETCTBHE 3HAHUM, YMEHHIA,
HABBIKOB TIPUBEJICHHBIM B TaOMUIAX ITOKa3aTessM, JOIYCKAIOTCS
3HAYUTENIbHbIE OIIMOKHU, TMPOSBIAETCA OTCYTCTBUE 3HAHUH, yMEHHIA,
HABBIKOB 110 PSIy TIOKa3aTele, CTYJACHT HE MOXET OIepUpOBaTh
3HAHUSMHU U YMEHUSIMH TIPH UX TIEPEHOCE HA HOBBIE CHUTYAIUH.

7.301eHOYHbIE CPeACTBA

7.3.1 Tekyumuii KOHTPOJIb

Tunoevie 60NRPOCHL K NPAKMUYECKUM 3AHAMUAM

[TpakTrueckas padota 1 (BBIOJHSETCS HA MPAKTHYECKOM 3aHATHHN 1)
1. Onpenenenue nonsatus "MuTepuer Bemei".

2. [Tpumeps! npuMenenus "Nurepuera Bemeit".

3. OcHoBHble oOnactu npuMeHenus "Marepuera Bemeit".

4. Ucropus nossieHus u pa3sutus "Mutepuera Bemei".
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5. OcHoBHBIE (aKTOPHI, MOBIUsABIINE HAa pa3BuTHe "MHTepHeTa Bemeit".

[MpakTrueckas padoTa 2 (BBIIOIHSACTCS Ha IPAKTHYECKOM 3aHATHH 2-3)

1. KoHeuHble yCTpOMCTBa U UX poJib B apxuTekrype "Murepuera Bemei".

2. [Tpumepbl 1 OCHOBHBIE 00JIACTH TPUMEHEHHS JaTYMKOB U aKTYaTOPOB.

3. CriocoObl MOAKITIOUEHHUS JaTYNKOB U aKTyaTOpPOB K MUKPOKOHTPOJLIEpaM.

4. Pa3Huia Mexay MUKPOIIPOLIECCOPAMU, MUKPOKOHTPOJUIEPAMHU U MUKPOKOMITBIOTEPAMHU.
5. Onucanre MUKPOMPOIIECCOPOB U MUKPOKOMITBIOTEPOB.

[TpakTryeckas pabora 3 (BBIIOIHSACTCS Ha MPAKTHYCCKOM 3aHATHH 4-5)

1. Ponb cereBbix noakitouenuid B "Murepuere Bereit".

2. [IpoBoaHbIe U OeCIIPOBOAHBIC KaHABI CBS3H.

3. IIporoxoiel IPv4 u IPv6.

4. Tlpununsl MOAKIIOUEHHUS YCTPOMCTB B CETh M CIOCOOBI Iepenayd MHpopManuu (Ha
IpUMeEpPEe OTPACITH MTPOU3BOJICTBA).

5. CeteBble TOMOJOTUY, IPUMEHSIEMbIE AJIs1 TOIKIFOUEHUSI KOHEUHBIX YCTPOUCTB B CETh.

[IpakTryeckas pabora 4 (BBIIOIHSIECTCSA Ha IPAKTHYECKOM 3aHATHH 6-7)
1. ITpumepsr coObupemMsix 1 0OpadaTeiBaeMbIX JaHHBIX B loT-cucremax.
2. bonbmue annsie (Big Data).

3. OcHoBHbIE XapakTepucTuku bonbmmx JlaHHBIX.

4. CpencTBa U HHCTPYMEHTBI CTaTHUECKON 00pabOTKHU TaHHBIX.

5. CpenctBa U MHCTPYMEHTHI IOTOKOBOM 00paOOTKH TaHHBIX.

Tunoegvle éonpocel 014 3auumol 1a60pamopHBIX padom

JlaboparopHas pabota 1 (BBIMOIHSETCS Ha JTaA0OPATOPHBIX 3aHATHIX 1-2)

1. CpencTBa 1 MHCTPYMEHTBI XpaHEHUs! TaHHBIX.

2. Pa3HOpPOJIHOCTD 1 CEMAHTHKA JIaHHBIX.

3. Ilpumenenue cpenctB Mammaaoro O0yueHus 11 00pabOTKU JaHHBIX.

4. CepBHUCHO-OPHEHTUPOBAHHbBIE APXUTEKTYPHI.

5. O0nayHble BBIYUCIICHHUS.

6. Knaccuduxanuss 1 OCHOBHBIE MOJENU OOJIaYHBIX BBIYMCIEHUH (Ha mpumepe olnactu
IPOM3BOJICTBA).

JlabopaTtopHas paborta 2 (BBITOJHIETCS Ha TaOOPATOPHBIX 3aHATUAX 3-4)

1. Ponb 00siayHBIX BBHIYMCICHUI B 00pabOTKE M XpaHEHUHU JIaHHBIX, MosydyaeMbix oT loT-
CHUCTEM.

2. Ilpumepsr o0OmauHbIX TIATGOPM U CEPBUCOB I OOpaOOTKM M XpaHEHWs JaHHBIX,
nosryyaemsIx ot loT-cucrem.

3. becnipoBoanbie cetr Wi-Fi.

4. Texnonoruu ZigBee u ee 0COOCHHOCTH.

5. Texnonorus Bluetooth Low Energy u ee oco6eHHOCTH.

6. Texnonorust LPWAN u ee ocobeHHOCTH.

JlaboparopHas pabota 3 (BBIMOIHSETCS Ha JTa0OPATOPHBIX 3aHATHSIX 5-7)

1. IlpuHIMIIBI TPOEKTUPOBAHMS TOJIB30BATENIbCKUX MPUIIOKEHUH Ha ocHOBE loT-cucrem.
2. [TpuHUMIBI CO3AaHUA MMOJB30BATEIbCKUX MPUIIOKEHUH Ha ocHOBE [oT-cucrem.

3. IIpyHIMIIBI TPOEKTUPOBAHUS 0JIb30BATEIBCKUX CEPBUCOB Ha ocHOBE loT-cucrem.

4. ITpuHUMIBI CO3AaHUSA MOJIB30BATEIBCKUX CEpBUCOB HAa ocHOBE loT-cucrem.

5. Ilyte ot loT-npoToTHna 10 3aKOHYEHHOTO MTPOIYKTa (CEpBUCA).
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7.3.2 IlpomexxyToUyHasi aTTeCTalus

BOI’lpOCbl K IK3aMeny

1. Onpegenenue nousaTus npomeinuieHHoro "Murepuer Bemeit". I1K-1
2. [Ipumepsl npumMeHeHust npomblnuieHHOro "MuTepHera Bemieid". [K-1
3. OcHOBHBIE 00J1aCTH TPUMEHEHUs NTpoMbInieHHOro "MHTepHeTa Bemei". I1K-1
4. Victopus osBJI€HUS U pa3BUTHs poMblniieHHoro "MuTtepunera Bemei". I1K-1
5. OcHOBHBIE (PaKTOPBI, MOBJIUSBIINE HA pa3BUTHE MPOMBIIIICHHOTO "MHTEepHETa [K-1
Bemeit".

6. KoHeuHble yCcTpOHCTBa U UX POJIb B apXUTEKType IpoMblliuIeHHOro "MHTepHeTa [K-1
Bemeit".

7. Ilpumepsl U OCHOBHBIE 00JaCTH IPUMEHEHUS! IATYUKOB U aKTYaTOpPOB. [K-1
8. CnocoObl NOJKIIOUEHHS TATYMKOB M aKTyaTOPOB K MUKPOKOHTPOJLIEPAM. MK-1
9. Pa3nuiia Mex a1y MUKpOIIPOIIECCOPAMU, MUKPOKOHTPOJIIIEPAMH 1 IK-1
MHUKPOKOMIIbIOTEPAMH.

10. Posib ceTeBbIX NOAKIIOUEHUH B IpoMbllieHHOM "WHTepHere Bemeit". [K-1
11. IlpoBosiHbIE U OECIPOBOJIHBIE KAHAJIBI CBSA3H. [K-1
12. IIporokossl IPv4 u IPv6. I1K-1
13. IIprHIMIIBI TOJKITFOYEHHS YCTPOUCTB B CETh M CIIOCOOBI Nepeadn HHpOopMaIim. [K-1
14. CereBble TONOJIOTHH, IPUMEHSIEMbIE JUI HOJKIFOUYEHUS] KOHEYHBIX YCTPOMCTB B [1K-1
CETb.

15. bectipoBoanbie cetn Wi-Fi. Texnonoruu ZigBee u ee 0COOEHHOCTH. I1K-1
16. Texnomnorus Bluetooth Low Energy u ee ocoOeHHOCTH. IK-1
17. Texnonorus LPWAN u ee 0cOOEHHOCTH. [K-1
18. IIpumepsl cobupaembix U 00padaTeiBaeMbIX 1aHHbIX B [loT-cucremax. MK-1
19. bonbue /lannsie (Big Data). OcHoBHbIe XxapakTepucTuku bonbimnx /laHHBIX. [K-1
20. CpeacTBa M MHCTPYMEHTHI CTaTUYECKONH 00pabOTKU TaHHBIX. MK-1
21. CpenctBa U MHCTPYMEHTHI IOTOKOBOW 00pabOTKU JaHHbIX. [K-1
22. CpencTBa M MHCTPYMEHTHI XPaHEHMSI TAHHBIX. IK-1
23. Pa3HOPOIHOCTh M CEMAaHTHUKA JAHHBIX. TIK-1
24. Ilpumenenue cpeactB Cemantuueckoro Beba st co3nanus eauHoi ceMantuueckon | [1K-1
Mozenu B [loT-cucremax.

25. Ilpumenenue cpeactBs MamunHoro O0yueHus s o0pabOTKU JaHHBIX. [K-1
26. CepBUCHO-OpPUEHTUPOBAHHBIE APXUTEKTYPHI. IK-1
27. O0na4HbIe BEIYUCIICHHUSI. IK-1
28. Kilaccuduxanus 1 OCHOBHbIE MOJIENIM 00JIAYHBIX BBIYUCICHHH. MK-1
29. Ponb 001a4HBIX BBIUMCIEHUH B 00pabOTKE U XpaHEHUH JaHHBIX, T0JIy4aeMbIX OT [K-1
loT-cucteM pa3Iu4HbBIX TPOU3BOJICTB.

30. [Ipumepsl 00J1aUHBIX TIATGOPM U CEPBUCOB JIsi 00paOOTKU M XpaHEHHsI JaHHBIX, [K-1
nosryyaeMsbix oT IloT-cucrem pa3InyHbIX TPOU3BOACTB.

31. IlpuHIMIBI TPOEKTUPOBAHMS U CO3TAHMSI I10JIb30BATEIbCKUX PUIIOKEHUN 1 [K-1
cepBucoB Ha ocHOBe [loT-cucreM pa3nInyHbBIX TPOU3BOJICTB.

32. Ilyts ot lloT-npoToTHNA 10 32aKOHUEHHOT'O MPOIYKTA (CEpBHUCA). MK-1
33. O630p OuzHEC-MOIEeH, MpUMEHsIeMbIX JuTsi KomMmeprmanu3anuu [loT-poaykToB. TIK-1
34. OcHOBHBIE TPEH/IBI B pa3BUTHH ITpoMbIIIIeHHOTO "MHTepHeTa Bemeit" B [K-1
Poccuiickoit denepaiu 1 MUpe.

35. Ilpumepsl ycnemnoro BHeApenus [loT-cucrem u cepBucos B Poccuiickoit IK-1

denepanuu.




