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Hepeueub Komnemeuuuﬁ u uudukamopos 00CmudIceHus Komnemeuuuﬁ C yKasanuem smanoe ¢opmuposauuﬂ 6 npo-
uecce oceoenusn Oucuunﬂuubl

Komnereumus:

[1K-1 Pa3pabotka TpebGoBaHu# 1 MPOSKTUPOBAHUE MMPOTPAMMHOI0 00ECTIEUCHUS

IK-1.1 3HaeT METObl M CPe/ICTBAa MPOEKTUPOBAHUS MPOTpaMMHOro odecredeHus, 0a3 JaHHBIX, TPOrPAMMHBIX HMH-
TepdericoB

[K-1.2 YMeeT npuMeHsATh METOJIbI U CPEACTBA MPOCKTUPOBAHUS IPOrPAMMHOTO OOECieueHus1, CTPYKTYp JaHHbBIX, 0a3
JaHHBIX, TPOrPaMMHBIX HHTEP(DENcoB

IK-1.3 Brnageer HaBbIkaMy IPUMEHEHHUS METOJIOB M CPEACTB MPOECKTUPOBAHMS MPOTPAMMHOI0 00€CTIEUeHUsI, CTPYK-

Typ AaHHBIX, 0a3bl JAHHBIX, IPOTPAMMHBIX HHTEP(ECOB
[1K-2 O6Gecneuenne nHGOpMAIIMOHHON 0€30MacCHOCTH Ha YpPOBHE 0a3 JaHHBIX

[TK-2.1 3HaeT yrpo3bl 06€301MacHOCTH 0a3 JaHHBIX, CIIOCOOBI MPEIOTBPAICHUS
[1K-2.2 YMeeT BbISIBIIATH YTPO3bl 0€30MaCHOCTH HA YPOBHE 0a3 JaHHBIX
[1K-2.3 Biianieetr HaBbIKaMK MPUMEHEHHUsI CIOCOOOB MPEAOTBPAILIEHUs YTPO3 O€30MaCHOCTH HAa YPOBHE 0a3 TaHHBIX

Omanwi qbopmupoeanuﬂ 8 npouecce oceoernun ()ucuulmunbl

Hnouxamopst doc- (ykazamwv 6ce memwt uz PII/])

Haumenosanue OUECHOUYHO020

muoiceHun Komne- Hpaxmuueckue p
- peocmaea
menyuu Texuuu Bansmus Jlabopamopusie | Kypcoeoii npoekm
3anamu (paboma)
-1. -1. - H - | B 1 pa-
IK-1.1, TIK-1.2, TIK Tema 1-5 He npedycmompensy Tema 1-4 e npedycmompe bINOIHEHUE 1abOPaAmopHol pa
1.3 Hbl OOMbL, 60NPOCHL K IK3AMEHY

IK-2.1, TIK-2.2, TIK- Tema 1-5 He npedycmompensy Tema 1-4 He npedycmompe- | Bwinonnenue nabopamophoii pa-
2.3 Hbl OOMbL, 6ONPOCHL K IK3AMEHY




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ounas popma

Min, 6annos Max, 6annos
Ne OueHovHbIe cpeaCcTBA (6a3zoewtii yposens) (nosviuwennwlit ypo-
6€Hb)

1 Jlaboparopnas pabota Nel 9 15

2 JlaGopaTtopnas pabota Ne2 9 15

3 JlaGopaTtopnast pabota No3 9 15

4 JlaGopaTtopHnas pabota Ne4 9 15
Texyuuii peiTUHHT 36 60
Cnaua hx3aMeHa 24 40
PeliTunr mo nucuunianHe 60 100




IIkana ouenusanusn

udporoe BbI-
pa:keHHe

Bripaxenue B
daJax:

CioBecHoe BhIpakeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHMS TPU (popMe KOHTPOJIS:

IK3aMCH

5

87 -100

OTanaHO

OrneHka «OTIMYHO» BBICTABISETCS CTYJAEHTY, €CIIA TEOPETUIECKOE COAep)KaHNe Kypca OCBOEHO IOTHO-
CThIO, 0e3 TIPoOEeNIOB; NCUEPITBIBAIONIE, ITOCIIEI0BATENHLHO, YETKO W JIOTUYECKH CTPOHO W3JIaraeT mare-
puai; cBOOOIHO CIPABISETCS C 3a/adyaMH, BOIIPOCAMHU W JPYTMMH BUAAMH NMPUMEHEHUS 3HAHUH; HC-
MOJIb3yeT B OTBETE JOMOJHUTEIBHBIA MaTepuanl BCE NPEIyCMOTPEHHBIC MPOTrpaMMoOi 3amaHus
BBITIOJTHEHBI, KAYECTBO WX BBIMOJHEHHS OLEHEHO YHCIIOM 0aJuIOB, OJM3KUM K MaKCHMAaIbHOMY; aHAIHU-
3UpYeT NOJYUYSHHBIE Pe3yJIbTATHI; MPOSBISET CAMOCTOSTETFHOCTD TPY BHITIOJIHEHUH 3a1aHUI

74 - 86

Xoporio

O1neHka «XOpOoI0» BBICTABISETCS CTYICHTY, €CIM TEOPETUUYECKOE COJEPKaHUE Kypca OCBOCHO MOJTHO-
CTBIO, HEOOXOANMBIE TIPAKTUYECKHE KOMIIETEHIINH B OCHOBHOM C(hOPMHPOBAHBI, BCE MPETYCMOTPEHHBIE
porpaMMoii 00y4eHUs yIeOHbIC 3a]JaHNs BHITIOJTHEHBI, KAUECTBO MX BBITIOJIHEHHS JOCTATOYHO BBICOKOE.
CryaeHT TBepIO 3HAeT MaTepual, TPaMOTHO U MO CYIIECTBY M3JaraeT €ro, He A0MycKas CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

Y 10BIETBOPUTEILHO

OrneHka «yIOBIETBOPUTEIHHOY» BBICTABISETCS CTYINEHTY, €CIIM TEOPETHIECKOe COlIeplkaHue Kypca oc-
BOCHO YaCTUYHO, HO TPOOEBl HE HOCST CYIIECTBEHHOTO XapakTepa, OONBIINHCTBO MPEIyCMOTPEHHBIX
MPOrpaMMOii 3aJ]aHU BBIMTOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPH OTBETE HA TIOCTABJICHHBIN BOIPOC
CTYJICHT JIOIyCKAeT HETOYHOCTH, HEJOCTATOYHO MPAaBHIbHBIE (POPMYITUPOBKH, HAOIIOMAIOTCS HApyIIIe-
HUS JIOTHYECKON TIOCTIeIOBATETFHOCTH B M3JI0KEHUU IIPOTPAMMHOTO MaTepHara.

Huxe 60

HeynosnerBoputenbHO

OreHKa «HEYTOBIETBOPUTEIHHO» BBICTABIISIETCS CTYICHTY, €CJIM OH HE 3HAeT 3HAYUTEIHHON 9acTH Tpo-
TPaMMHOTO MaTepHalia, JOMyCKaeT CyIIeCTBEHHbBIE OMUOKU, HEYBEPSHHO, C OOJIBIITUMHE 3aTPyIHEHUSIMHI
BBITIOJTHSICT TPaKTUYSCKUE PabOTHI, HEOOXOUMBIC TMPAKTHYCCKUE KOMIICTSHIIMM He C(HOpPMHpOBAHHEI,
OOJBIIMHCTBO MPEILyCMOTPEHHBIX MPOTPaMMOil 00ydeHHs yueOHBIX 3a/laHUil HE BBIMIOJHEHO, Ka4eCTBO
WX BBITIOJHEHHS OIICHEHO YMCIIOM OaJIJIOB, OJIM3KHM K MUHUMAIIEHOMY




KpaTkasi XapakTepucTHKA OlIEHOYHBIX CPeACTBA

pabora

ABIIIETCS M3y4yeHUe (UCCleqoBaHue, U3Mepe-
HUE) XapaKTEPUCTHUK JTabOpaTOPHOTO O0OBEK-
Ta.

[lenp nabOpaTOpHBIX 3aHITHUN:  OCBOEHHUE
u3y4aeMoi y4eOHOM TUCIHUIUIMHBI, IPHOOpe-
TEHHUE HABBIKOB MPAKTUYECKOTO NMPUMEHEHUS
3HAHUU Y4eOHOW MUCIUIUIMHBI (JIUCIUILINH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPEICTB U
(nnm) o6opyoBaHMS

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| ouenounoz2o cpeocmea OUYEHOYHO20 Ccpeo-
cpeocmea cmea 6 ghonoe
1 2 3 4
1. |JlaGoparopHas |IT0 BuI y4eOHOU pabOTHI, 1ENIbI0 KOTOpOH|TeMbl 1abopatop-

HBIX paboT, KOH-
TPOJIBLHBIC BOTIPO-
CBI IO TEME
nabopaTopHOi pa-
00ThI




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HwxHekaMCcknii XUMHUKO-TEXHOJIOTUYECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIIETO 00Opa30BaHuUs
«KazaHckuii HaMOHAIBHBINA UCCIEA0BATENILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxynremem WHPOPMAITMOHHBIX TEXHOJOTUMA
KageopannbopMallmOHHBIX CHCTEM U TEXHOJIOTHIA

Hampasnenue noarorosku:09.03.021HboOpMaOHHBIE CUCTEMBI U TEXHOJIOTHH
(k00 u HaumeHnosamnue)

[Ipoduns: Cucrempl nHOOPMAIMOHHOW OE30MACHOCTH

VY4eOHbIM MmIaHOM MO HampaBieHHio noarotoBkn(09.03.02WubopManimoHHbIe
CUCTEMbl U TEXHOJOTHH AJisi 00YyYaroIIMXCsl MPEeILyCMOTPEHO MpoBeAeHue jadopa-
TOpHBIX 3aHATUH N0 auctuminHe b1.B.21 Kubepdusnueckre CUCTEMBL.

JlaGopaTopHble 3aHATHSA MO IUCHUIUIMHE MPOBOJATCS B CHEIUAIBHO 000PYI0-
BaHHBIX Ja00OpaTOpUAX C MPUMEHEHHUEM HEOOXOIUMBIX CPEACTB oOydeHus: Jabopa-
TOPHOTO 000PYJOBaHHSI-TIEPCOHATBHBIX KOMIBIOTEPOB, OOPA3IOB i HCCIIEIOBA-
HUMl, Meronumdeckux mnocobuil. Llenp npoBeneHUss ngabOpaTopHbIX padOT —
IPAKTUYECKOE OCBOEHUE TEOPETUYECKUX IOJIOKEHUH JIEKIMOHHOTO MaTepuana, a
TaK)Ke BbIPAOOTKA CTYACHTAMHU OINPEACICHHBIX YMEHUN MHABBIKOB CAMOCTOSTEIbHO-
r0 SKCIEPUMEHTUPOBAHUS.

JlaGopaTopnasi pa6ora Nel. AnmapartHas 4acTh kubepdusnyeckux cucrem, MlurepHera
Bemeit (IoT)
(mema nabopamopHotl pabomul)
Teopernueckue BOIPOCHI )i MOATOTOBKH K JIa0OpaTOpHOU paboTe
Koneunsie ycTpoilCcTBa - KOHTPOJUIEPHI, TATUUKHU, AKTYaTOPHI.
Ponb KkoHEUHBIX yCTpoiCcTB B apxuTektype "MHrepHera Bemeir".
[Tpumeps! 1 OCHOBHBIC 00JIACTH TPUMEHEHUS JATYMKOB M aKTyaTOPOB.
[TonkioyeHne JaTYMKOB U aKTyaTOPOB K MUKPOKOHTPOJLIIEPAM.
PazHuina Mexay MUKpoIporeccopaMmu, MUKPOKOHTPOJUIEPAMU U MUKPOKOMITBIO-
TEepaMH.
O3HakomIIeHHE ¢ TUHEHKON MUKponpoleccopoB Arduino.
O3HakOMJICHHE C JIMTHEHMKONW MUKPOKOMITbIOTEpOB RaspberryPi.

N e

=N o

JlaGopaTopHnasi padora Ne2. CereBbie TexHonoruu u Matepnert Bemieit (IoT)
(mema nabopamopHotl pabomul)
TeopeTtnueckue BOMPOCHI I MOATOTOBKH K Tab0paTopHOi paboTte
Ponb cereBpix noakirouenuii B "Murepuere Bemeit".
[IpoBoanbIe 1 OecIPOBOAHBIE KaHAbBI CBS3H.
[Iporokonsl IPv4 u IPv6.
[Tpuuumnb! TOAKIIOYEHHS YCTPOMCTB B CETh U CLIOCOOBI Mepeaaun nHGOpMaluu.

b S



5. CeTeBbI€ TOMOJIOTHH, IPUMEHSIEMbIE JJIS OJKITIOUEHUS KOHEUYHBIX YCTPONCTB B
CETb.

becnipoBoansie cetn Wi-Fi.

Texnonoruu ZigBee u ee 0COOEHHOCTH.

Texnonorus BluetoothLowEnergy u ee oco6eHHOCTH.

LPWAN - sHeproadpexkTuBHBIE CETH AaNbHETO paanyca AeHCTBUS

SRS

JlaGopaTopHnasi padora Ne3. O6paboTka nanubix B Untepuere Benieit (IoT)
(mema nabopamopHnoi pabomut)

TeopeTtrueckue BOMPOCHI I MOATOTOBKH K Tab0paTopHOi paboTte

[Tpumepsl cobupembix U 00pabaTbiBaeMbIX JaHHBIX B loT-cuctemax.

bonpmme Jlannbie (BigData).

OcHoBHbIe XapakTepucTuku bombmux JlaHHBIX: 00bEM, CKOPOCTH, PA3HOPOI-

HOCTb, TOCTOBEPHOCTD, LIEHHOCTb.

CpenctBa v MHCTPYMEHTBI CTATHYECKON 00paOOTKH TaHHBIX.

CpenctBa ¥ MHCTPYMEHTHI TOTOKOBOM 00paOOTKY TaHHBIX.

CpencrtBa 1 MHCTPYMEHTBI XpaHSHUS JAHHBIX.

Pa3HOpOMIHOCTh M ceMaHTHKA TaHHBIX.

[Tpumenenue cpencts Cemantudeckoro Beba ams coznanus eMHON ceMaHTHYe-

ckou mozaeau B loT-cucremax.

9. Ilpumenenue cpenctB Mammuanoro OO0y4yeHust it 00padOTKH JaHHBIX.

W=
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Jladoparopnasi padora Ne4. [Ipaktrueckas peanuzauus Matepuera Bewei [oT
(mema nabopamopHol pabomot)
TeopeTtnueckne BOMPOCHI I MOATOTOBKH K TabOpaTopHOi paboTte
1. «YMHas rianeTay, «Y MHBIN 10M», «Y MHAsI SHEPTUs», «Y MHBIHA TPAHCIIOPT,
«YMHOE ITPOU3BOJICTBOY, «Y MHASI MEAULIMHAY, «Y MHASI )KU3HbBY.

2. B cTaHIapTHOM INPOEKTE «YMHOTO JOMa» MOKHO BBIJIEIUTH TPH OCHOBHBIE
MOJICETU: CETh MYJIbTUMEAUNHBIX YCTPONCTB, CETh JIEKTPOOCBETUTEIBHOTO
000pYy/I0BaHUS U CEHCOPHYIO CETh.

NHTEepHET-X0N0IUIbHUK.

Pobot nbLiecoc.

NHTEepHET-KOHAUIMOHED.

Cucrema no yxoay 3a JOMalIHUMU KUBOTHBIMH

DN h W

Matepuansl 1a00paTOpHBIX pabOT MPUBEIACHBI B JIEKTPOHHON MH(POPMAITMOH-
HO-OOpazoBatenbHOl  cpene  OHWOC HXTU &OI'bBOY BO  "KHUTY™
https://moodle.nchti.ru/.

Kaxxgass MHCTPYKIUS COJAEPKUT KpaTKuE TEOPETHUECKHE CBEIEHUS, OTHOCS-
HIMecs K JaHHOM paboTe, nmepedyeHb HE0OXO0AUMOT0 000PYI0BaHMs, TOPSAOK BBIMOJ-
HEHUS pabOThbl, KOHTPOJIbHBIE BOMPOCHI.

Kpurtepuu onieHKH J1a00paTOPHBIX padoT

[Ipu moaroToBke k jadbopatopHoi padote no nucuuruinHe b1.B.21 Kubepdu-




3MYECKHUE CUCTEMBI B 5 CEMeCTpe CTYACHT JO/DKCH BBINIOJHHUTH CIICAYIONTUE BUJIBI
pabor:

MunumanbHbid | MakcMMAaJIbHBIA
Buabi pador
0ana oana

CamocrosiTenpbHasi MPOpPadOTKa TEOPETH-
YecKOoro Marepuaina K J1adopaTopHOM pa- 1 2
oote
O3nakomiienne ¢ ycranoBkoit, I1K, meto-
JTIMKOW BBITIOJIHEHUS J1abopaTOpHOU pabo- 1 2
ThI
Brimonmnenne HeE0OXOAUMOTo  AKCHEPH- 1 3
MEHTa
OOpaboTka pe3ynbTaTOB WCCICIOBAHNUSA, 3 4
MOCTPOEHUE IpadUKOB
AHanu3 pe3ynbTaTOB UCCIEAOBAHUS U BbI- 3 4
BOJI 110 paboTe

HUTOIO : 9 15

Takum oOpaszom, kaxmas J1abopaTtopHas padoTa OIICHHUBAETCS MUHUMYM B 9
6amtoB, MmakcumyM B 15 Gamnos. [lociie BeImoONHEHUST BceX pabOT pacCUUTHIBACTCS
UTOTOBBIM 0aJUT TI0 TAaHHOMY OILIEHOYHOMY CPEICTBY, KaK CyMMa IO BCEM Jiabopa-
TOPHBIM paboTam.



MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HwxHekaMCcknii XUMHUKO-TEXHOJIOTUYECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIIETO 00Opa30BaHuUs
«KazaHckuii HaMOHAIBHBINA UCCIEA0BATENILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyremem WHPOPMAITMOHHBIX TEXHOJOTUM

KageopannbhopmalmOHHBIX CHCTEM U TEXHOJIOTHIA
Hanpagsnenue noarorosku:09.03.02MHbopMaIiioHHbIe CHCTEMbl U TEXHOJIOTHUU
[Tpodunb: Cucrembl HHGOPMAITMOHHON OE30MTaCHOCTH

Cemectp 8
YTBEPXJIAIO
3aB.xadenpoit O.B. MaryxuHna
« » 2021 r.

Bonpocsl k 3Kk3aMeny

no qucuumiuHe(moayaw)bl.B.21 Kubepdusznueckne cuctemMbl

Onpenenenue noustus "Murepuet Bemei".

[Tpumepsl npumenenus "MurepHera Bemen".

OcHoBuble 00nactu npuMmenenus "Murepuera Bemeit".

Uctopus nossnenus u pa3sutus "HtepHera Bemen".

OcHoBHbIE (paKTOPHI, MOBIMABIINE HAa pa3BuTUe "MHTepHEeTa Bemen"

KoHeuHble ycTpoiicTBa 1 X pojb B apxutektype "MHrepHera Bemeir".

[Ipumepsl 1 OCHOBHBIE 00JIACTH TPUMEHEHUS JATYMKOB U aKTyaTOPOB.

CnocoObl TOAKIIOYEHHS TATYUKOB U aKTYyaTOPOB K MUKPOKOHTPOJLIIEpaM.

Paznuiia Mex1y MUKpOIIPOLIECCOPAMHU, MUKPOKOHTPOJIEPAMUA U MUKPOKOM-

NBIOTEPAMHU.

10.0Onucanune mukporpoiieccopoB Arduino.

11.0Onucanmne mukpokommnbsioTepoB RaspberryPi.

12.Accoptument pemenuii 11 MUatepuera emieit ot Cisco.

13.Ponb ceteBbix noaknoueHuii B "Murepuere Bemeit".

14.TIpoBoaHbIe U O€CIIPOBOAHBIC KaHAJbI CBS3H.

15.IIpotokoJibl IPv4 u IPv6.

16.IIpunumnbl MOJKIIOUEHUS YCTPONCTB B CETh U CIOCOOBI Mepeiadyu HHpopMa-
117078

17.CeTeBble TOMOJOTUHU, MPUMEHSEMbIE ISl TMOJKIIOUYEHHUS KOHEYHBIX YCT-
POWCTB B CETb.

18.becnipoBoausie cetn Wi-Fi. Texnonoruu ZigBee u ee ocobenHocTH.

19.Texnonorus BluetoothLowEnergy u ee ocobennocTu.

20.Texnonoruss LPWAN u ee 0cOOEHHOCTH.

21.IIpumepsl cobnpeMbIx U oOpadaTeiBaeMbIX JaHHBIX B loT-cucremax.

22.bonwsmue Jlannwie (BigData). OcHoBHbIe XapakTepucTuku bomnbmmx JlaH-
HBIX.

23.CpenctBa 1 HHCTPYMEHTBI CTATUYECKONH 00paOOTKM TaHHBIX.

24.CpenctBa 1 MHCTPYMEHTBI IOTOKOBOM 00paOOTKH JJaHHBIX.

WX B W=



25.CpenctBa 1 MHCTPYMEHTBI XpaHEHUS JaHHbBIX.

26.Pa3HOPOTHOCTh U CEMaHTUKA TAHHBIX.

27 Ilpumenenue cpencts Cemantuueckoro Beba ans co3nanust enuHoi cemaH-
tnueckoi moaenu B loT-cucremax.

28.IIpumenenue cpeacts Mammmuanoro O6yuenust 15t 00pabOTKH JaHHBIX.

29.CepBUCHO-OPUEHTUPOBAHHBIE APXUTEKTYPHI.

30.00na4yHbie BHIYUCICHHUS.

31.Knaccudukamnmsi 1 OCHOBHBIE MOJIETTH O0JIaYHBIX BBIYUCIICHUH.

32.Ponb 00MayHBIX BBHIYMCICHUI B 00pa0OTKE M XpaHEHUH JAHHBIX, MOJIydae-
MbIX OT loT-cucrem.

33.IIpumepsl 00nauHbIX MIATGOPM M CEPBHUCOB Al 0OpabOTKH U XpaHEHUs
JAHHBIX, MMoJly4aeMbIX OT loT-cucrem.

34 IlpyHUUIIBI TIPOSKTUPOBAHUS U CO3/IaHUSI TI0JIb30BATEICKUX MPHIIOKEHUN U
cepBUCOB Ha OcHOBE loT-cucrem.

35.11yts ot loT-ipoToTHIA 10 3aKOHYEHHOTO MPOAYKTA (CEPBHUCA).

36.0030p OusHec-Mofene, NpUMEHSeMbIXx Mg komMmepiuanuzanuu loT-
IIPOYKTOB.

37.0cHoBHble TpeHnbl B pa3Butun "HMuTepHera Bemieir" B Poccuiickoit dene-
panuu u Mupe.

38.IIpumepnl ycnemHoro BHenpenusi loT-cuctem u cepBucoB B Poccuiickoit
®enepanun, Pecrrybnuke TatapcTaH.

Kpurepuu ounenku

O1anuno (35-40 6.): oOyJaronIuiics MOJTHO PACKPBUI COJEP’)KaHUE MaTeprasa B
o0beMe, MPEeAYCMOTPEHHOM MPOTPAMMOM; M3JI0KHII MaTepral TPAMOTHBIM SI3bIKOM,
TOYHO HCIOJb3YS CHEUHUAbHYIO, B ONPEACICHHON JIOTUYECKOM IMOCIeI0BaTeIbHO-
CTH; TIOKa3aJl yMEHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPAMU; MPOJie-
MOHCTPUPOBAJ 3HAHUE TEOPUU PaHEE M3YUYEHHBIX COMYTCTBYIOIIUX TeM, chopMupo-
BaHHOCTh M YCTOMYMBOCTh MCIOJIb3YEMbIX MPU OTBETE YMEHUN M HABBIKOB; OTBEYal
CaMOCTOSTENIbHO, 0€3 HABOASIINX BOIPOCOB MPENoJaBaTess; BO3MOKHBI OJIHA — JBE
HETOYHOCTHU IIPU OCBEIICHNE BTOPOCTEIICHHBIX BOIIPOCOB HJIM B BHIKJIA/IKAX, KOTOPHIE
oOyJaroIuiics JIETKO MCIPaBUJI MOCIE 3aMeuaHus npenoaasarens, oT 86 1o 100 %
yueOHOro MarepHaa.
Xopomo (25-34 6.): ecnu yIOBIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OTJIMYHO, HO
IIPU 3TOM UMEET HEKOTOPbIE U3 HEJOCTATKOB: B M3JIOKEHUU JOMYLICHBI HEOOIbIINE
npo0elibl, He MCKa3WBIIEe CHELHAIBHYIO COJAEp)KaHUE OTBETAa; NOMYIICHbl OJUH —
JIBa HEJIOYETA MPU OCBELIEHUU OCHOBHOT'O COJEPXAaHUS OTBETA, UCIIPABJIEHHBIE I0O-
cJie 3aMeyaHusl MPenoaaBaTelis; AOMYyIIeHbl OMIMOKa WK 0ojee ABYX HEJJOUYETOB MPU
OCBEIIEHUH BTOPOCTENEHHBIX BOIMPOCOB WM B BBIKJIAJKAX, JIETKO UCIPABIECHHBIE TO-
cJie 3amMevaHus npenojasarens, ot 74 1o 83 % yueOHOro MaTepuaia.
YaosierBopuresbHo (15-24 6.): HEMOJHO PacKpPBITO cojepKaHUe maTepuana (co-
JEp’KaHUE U3JI0KEHO (parMeHTapHO, HE BCErjJa MOCJIeN0BATENbHO), HO MOKA3aHO
oOl1iee MOHMMaHKe BOIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE JIs yC-
BOCHHS MPOTPaMMHOI0 MaTepuasa; UMENUCh 3aTPYAHEHUs] WU TOMYIICHbI OIIMOKU
B OMPECIICHUH TePMHUHOJIOTUN TUCIUTUINHBI, UICTIPABJICHHBIC ITOCJIE HECKOJIbKUX Ha-
BOJSIILIMX BOMPOCOB MpernoaBareis; 00ydaromuicss He CIIPaBWICA C MPUMEHEHUEM



TEOpPUU B HOBOM CUTyallMH MPU BHIMIOJTHEHUU MPAKTUYECKOTO 33/IaHKs], HO BBITIOJTHUII
3alaHusi 00513aTETLHOTO YPOBHS CJIOKHOCTH IO JaHHOW TeMeE; MPU JOCTATOYHOM
3HAHUHM TEOPETHYECKOTO MaTepuajia BBISIBICHA HEIOCTaTOYHAs C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHMU U HaBBIKOB, OT 60 10 73 % ydyeOHOro Marepuasna.
HeynoBaerBopureabno (1-14 0): He pacKpbITO OCHOBHOE COJIEp)KaHHE y4yeOHOIO
Marepuala; 0OHapy»KE€HO He3HaHue oOydJarolmumMcs OoJbIel Wik Hanbosee BaKHOU
4acTH y4eOHOro Marepuana; JIONyIIeHbl OIIMOKUA B ONPENEICHUU MOHITHM, TPU HC-
MOJIb30BAaHUU TEPMUHOJIOTMUHM AUCIHUIUIMHBI, KOTOpPbIE HE HUCIpaBJi€HbI MOCIE He-
CKOJIBKUX HaBOJSIIMX BOIIPOCOB Mpenoiasarens, Menee 60 % yueOHoro Marepuania.



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

IK3aMeHANHOHHbIHOHIeTNe |
1. Omnpenenenue nouarus "Murepuer Bemeit".
2. Ilpumepsnl ycnemnoro BHeapenus loT-cucteM u cepBucoB B Poccutickoin denepanuu,
Pecniy6nuke Tarapcran

CocraBuTenb JI.P. BorsgkoBa

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0pazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMarimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpodub: Cucrembl nHGOPMAITMOHHON 6€301aCHOCTH

YTBEPXIAIO
3aB. xadenpoit 0O.B. Maryxuna
« » 2021 r.

IK3aMeHaAIMOHHbIN 01IeTNe 2
1. Tlpumepst npumenenus "Mutepuera Bemeit".
2. OcHoBHbIE TpeHAb! B pa3BuTuu "HMHTepHeTa Bemei" B Poccuiickoit @enepanuu u Mupe.

CocTaBuTENb JI.P. BotsakoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

9K3aMeHAIMOHHbI0MIeTNe3
1. OcHoBHble 00nacTu npumeHnenus "MuaTtepHera Bemeit".
2. O630p OusHEC-MOJENe, NPUMEHSIEMBIX g KomMmepruamm3auu [oT-
POTYKTOB.

CocTaBuUTENb JI.P. BotskoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT (prutnan)deneparbHOTO
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
®dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hamnpasnenue moaroroku: 09.03.02 MudopmaimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduns: Cucrembl nHGOPMAITMOHHOHN 6€30MaCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IK3aMeHANIHOHHbIH OM1eTNe4
1. Hcropus nosiBinenus u passutus "Muteprera Bemeit".
2. Ilyts ot loT-npoToTuna 10 3aKOHYEHHOTO MPOAYKTa (CepBUCA).

CocraBuTenb JI.P. BorsakoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

9K3aMeHAIMOHHBII0MJIeTNeS
1. OcHoBHbI€ (DaKTOPHI, TOBIUSBIIKE HA pa3BuThe "MHTepHera Bemeit"
2. IlpuHUUNBI OPOSKTUPOBAHUS U CO3/IAHUS MOJI30BATEIBLCKUX MPUIOKEHUN U
cepBUCOB Ha ocHOBe loT-cucrem.

CocTaBuUTENb JI.P. BotskoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT (prutnan)deneparbHOTO
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
®dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hamnpasnenue moaroroku: 09.03.02 MudopmaimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduns: Cucrembl nHGOPMAITMOHHOHN 6€30MaCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

OK3aMeHAIMOHHBIN 0MJIeTNeO
1. KoneuHble ycTpoiicTBa U X poJib B apxuTekType "MHTepHera Benieit".
2. Ilpumepsl 001a4HBIX TIATGOPM U CEPBUCOB JIJIsi OOPAOOTKU WM XPaHCHUS
JAHHBIX, MoJiy4aeMbIX OT loT-cucrem.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

9K3aMeHAIMOHHbI0MJIeTNe 7
1. Tlpumepsl U OCHOBHBIE 001aCTH MPUMEHEHHUSI TATYUKOB U aKTYaTOPOB.
2. Knaccudukarys 1 OCHOBHBIE MOJIENT 00JTAYHBIX BEIYUCIICHUN.

CocraBuTenb JI.P. BorsgkoBa

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEILHOTOYIPEKICHHUS BBICIIETO
o0OpazoBaHUs
«Ka3zaHckuil HAlIMOHATBHBIN MCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

OK3aMeHAIMOHHBIN 0M1eTNeS
1. CrocoObl MOAKITIOYEHUS JATYMKOB U aKTyaTOPOB K MUKPOKOHTPOJIIIEPAM.
2. Knaccudukaiys 1 OCHOBHBIE MOJIENT 00JTAYHBIX BHIYUCIICHUN.

CocTaBuTeNb JI.P. BorsakoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

9K3aMeHAIMOHHbII0MJIeTN9
1. Pa3Huma Mexay MUKpOMNPOILIECCOPAaMH, MUKPOKOHTPOJIJIEPAMU U MUKPOKOM-
MBIOTEPAMMU.
2. O01a4yHble BEIUUCIIEHUS.

CocTaBuTENb JI.P. BotsakoBa

MuHHCTEpCTBO HAYKH U BhICIIETo oOpa3zoBanus Poccuiickoit deneparun
HwxHeKkaMCKHii XUMUKO-TEXHOJIOTHIECKU HHCTUTYT (prutnan)deneparbHOTO
roCy/1apCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbLHOTOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJIBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM B TEXHOJIOTHI
Hamnpasnenune moaroroku: 09.03.02 MudopmaIimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduns: Cucrembl nHGOPMAITMOHHON 6€30MaCHOCTH

YTBEPXIAIO
3aB. kadenpoit 0O.B. Maryxuna
« » 2021 r.

IK3aMeHANMOHHBIN 0nj1eTNe10
1. Onucanue mukpornporeccopoB Arduino.
2. CepBUCHO-OPUEHTUPOBAHHBIE APXUTEKTYPHI.

CocTaBuTeNb JI.P. BotskoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

IK3aMeHANIHOHHbIIHOMIeTNe ] 1
1. Onucanue mukpokominerorepoB RaspberryPi.
2. Ilpumenenue cpeacts Mamuanoro O6ydenus st 00pabOTKH TaHHBIX.

CocTaBuTeNb JI.P. BotsakoBa

MuHHCTEpCTBO HAYKH U BhICIIETO oOpa3zoBanus Poccuiickoit @enepanuu
HwxHeKaMCKHii XUMUKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/IapCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbLHOTOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
®dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hamnpasnenue moaroroku: 09.03.02 MudopmaIimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€301aCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IK3aMeHAUOHHDII 0naeTNel2
1. AccoprumenT pemenuii 1yia Untepuera Bemieit ot Cisco.
2. Ilpumenenue cpencte CemanTuueckoro Beba s co3ganus euHON ceMaH-
tnueckoi moaenu B loT-cucremax.

CocraBuTenb JI.P. BorsgkoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.
IK3aMeHANIHOHHbIIHONIeTNe 13
1. Ponb ceteBbix noakioueHuii B "Murepuere Bemeit".
2. Pa3HOpPOJHOCTb U CEMAHTHKA JIAHHBIX.
CocraBurein JI.P. BorsakoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/1apCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJIBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hamnpasnenue moaroroku: 09.03.02 MudopmanimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduns: Cucrembl HHGOPMAITMOHHON 6€30MaCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IK3aMeHaAMOHHDII 0naeTNel4
1. TIpoBoaHbIe M OECTIPOBOAHBIC KAHAJBI CBS3H.
2. CpencrtBa U MHCTPYMEHTBI XpaHEHHUS JAHHBIX.

CocTaBuTeNb JI.P. BorskoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.
9K3aMeHAIIHOHHBIHOMJIeTNe 1 5
1. IIporokoJibl IPv4 u IPv6.
2. CpenctBa u HHCTPYMEHTHI IIOTOKOBOM 00pabOTKH TaHHBIX.
CocraBurens JI.P. BotsikoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/1apCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJIBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hamnpasnenue moaroroku: 09.03.02 MudopmanimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduns: Cucrembl HHGOPMAITMOHHON 6€30MaCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

9K3aMeHAIMOHHBIN 0MJj1eTNe1 6
1. ITpunumel NOJKIOYEHUS YCTPOUCTB B CETh U CIIOCOOBI nepegadu I/IchopMa—
LUHU.
2. CpenctBa M MHCTPYMEHTHI CTATUYECKOM 00pabOTKHU JaHHBIX.

CocraBuTenb JI.P. BorsgkoBa



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN

Hanpasnenue noarorosku: 09.03.02 MHpopMaIMOHHEBIE CHCTEMBI U TEXHOJIOTHH
[Tpoduib: Cucrembl nHGOPMAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

IK3aMeHANHOHHbIIHOnIeTNe 1 7
1. CereBpie TOMOJIOTMM, MPUMEHSEMBIE ISl TMOIAKIIOYEHUS KOHEYHBIX YCT-
POMCTB B CETb.
2. bonemue Jlannwie (BigData). OcHoBHble XapakTepucTuku bomnbmmx JlaH-

HBIX.

CocraBuTenb JI.P. BorsgkoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
HwxHeKaMCKHii XUMHKO-TEXHOJIOTHIECKU HHCTUTYT (prutnan)deneparbHOTO
roCy/IapCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJIBHBIA UCCIIEI0BATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
®dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI

Hamnpasnenue moaroroku: 09.03.02 MudopmaIimoHHbIe CHCTEMbI U TEXHOJIOTUH
[Tpoduns: Cucrembl nHGOPMAITMOHHOMN 6€30MaCHOCTH

YTBEPXIAIO
3aB. kadenpoit 0O.B. Maryxuna
« » 2021 r.

IK3aMeHAIMOHHBINH 0nj1eTNel8
1. becnpoBoansie cetn Wi-Fi. Texnonoruu ZigBee u ee 0cOOEHHOCTH.
2. Tlpumepsl coOupemsbix u oOpabaTbiBaeMbIX JaHHBIX B [oT-cuctemax.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHi XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uiinan)deaeparbHOro

TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeILHOTOYIPEKICHHUS BBICIIIETO

o0pazoBaHus
«KazaHckuii HallMOHAJIBHBIN HCCIIEIOBATEIBCKUM TEXHOIOTMYECKUNYHUBEPCUTET
dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUI
Kadenpa nadopmMamoHHBIX CUCTEM U TEXHOIOTUN
Hampasnenue nonrorosku: 09.03.02 MHbOpMaIIMOHHBIE CHCTEMBI U TEXHOJIOTHI

[Ipoduns: Cucrembl nHGOpMaAITMOHHON 6€300aCHOCTH

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 1.

IK3aMeHAIMOHHBIHONIeTNe 19
1. Texnonorus BluetoothLowEnergy u ee ocobeHHoCTH.
2. Texuonorusa LPWAN u ee 0COOEHHOCTH.

CocraBuTenb JI.P. BorgkoBa
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