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AHHOTAIUA

Jucnunimza "VHTepHET Bemei" BXOTUT B 00pa30BaTeNbHYIO MPOrpaMMy BEICIIETO 0Opa30BaHUS IO HANpPaBICHUIO MOATOTOBKH/
cnenuanbHoctd  09.03.01 "MHpopmaTuka W BBIYHCIMTENbHAas TexHUKA" HanpaBieHHOCTH "IIporpamMHoe oOecrieueHHe CpeacTB
BBIYMCIIUTEIFHOM TEXHUKM UM aBTOMATH3UPOBaHHBIX cucrteM". J[lucrummaa peanusyercs Kadenpoil npukimagHod MaTeMaTHKH,
nH(OpMaTHKH U HH(OPMAIIMOHHBIX TaAMOXEHHBIX TexHoaorui (Kadenpoii 2).

JlucuuniyHa HanesleHa Ha opMupOBaHUE y BEITYCKHUKA CIICTYIOINX KOMITETCHIINIL:

I1K-3 "CriocobeH nmpoeKTHpOBaTh MOJIb30BaTeIbCKHE HHTEP(EHCHI 0 TOTOBOMY 00pa3ily Wil KOHIENIMU HHTep(eiica”
I1K-5 "CriocobeH pa3padaTbiBaTh TpeOOBaHHS U TPOSKTUPOBATH MPOrpaMMHOE obecrieueHue"

ConeprkaHue TUCIUIUIMHBI OXBaThIBACT KPYT BONIPOCOB, CBA3AHHBIX C TeXHOIOrHell VHTepHeT Bemel U ee MeCTOM B COBPEMEHHOM
MHpe Pa3pabOTKH TEXHUIECKHUX U MIPOTPAaMMHBIX CPEICTB.

[IpenonaBanne AMCHMIUIMHBI IpeIyCMaTpuBaeT cledyromme (OopMBl OpraHM3aldHM y4eOHOro Iporecca: JIEKIHH, JabopaTopHbIe
paboThI, caMOCTOSATENIbHASL PaboTa 00y4aIOIerocs], KOHCY/IBTAIHH.

[IporpaMMo#i IUCHMIUIMHEI NIPEXYyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPONS: TEKYIUIMH KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAS
arrecranus B popMe 3a4eTa.

OO01mmas TpyIoeMKOCTh OCBOCHHUS IUCIUIUIMHEI COCTABIAET 3 3a4eTHBIX equHHUIE], 108 yacos.

S3bIk 00y4eHUsI 10 AUCHUIUIHHE "PpyCcCKUii".



1. ITepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUEeHUS MO IUCIUIJIMHE

1.1. Llenu npenoaaBaHust AUCUUILIHHBL

Llenu qUCIUTUINHBL:
- 3HaKOMCTBO 00y4aroLMXcs ¢ TexHonorue urepuer Berei;
- U3zyuenue 6a3bl koMIuiekTyronux HaTepHeTa Beiel;

- 3HaKOMCTBO CO CPEACTBaMU pa3pabOTKH, IPUMEHAEMBbIMHU IPH IPOrPAMMHUPOBAHUU YCTPOUCTB € 9TOM TEXHOJIOTHEH.

1.2. JlucuuminHa BXOXUT B COCTaB 4YacTH, (OpPMHUpPYeMOil ydacTHHKaMM 00pa30BaTelbHBIX OTHOIICHHH, 00pa3oBaTeNbHOMN

porpaMMsl Beiciiero oopasosanus (naiee — OI1 BO).

1.3. IlepeyeHs IIaHAPYEMBIX PE3YIBETaTOB O0yUYECHUS 0 JUCLHUIUIMHE, COOTHECCHHBIX C IUNTAaHUPYEMBIMH pe3ynsraramMu ocBoeHus OI1
BO.
B pesynsrare u3ydeHHS AMCHMIUIMHBI OOydYaromuics AODKEH oO0namaTh CIHEAYIOIMMH KOMIICTCHIMSMH WM HX YaCTAMH.

Komnerenmuun u WHAUKATOPBI UX JOCTUIKCHUSA ITPUBCACHBI B TaGJ’II/IHG 1.

Tabmuna 1 — [lepedeHs KOMIIETCHIMI U HHIUKATOPOB HX IOCTHKCHUS

Kareropust
Kox m HauMeHOBaHHe
(rpynna) Konx u HanMeHOBaHMe HHIUKATOPA TOCTHKEHHUS] KOMIIETEHIIUH
KOMIIETeHIH U
KOMIIETEHII U

Ipodeccuonanpupie [1K-3 Crnocoben npoektuposars [1K-3.3.2. 3HaTh TexHUUYEeCKHE TpeOOBaHHS K MHTEP(EHCHOM rpaduke u

KOMIETESHIINH HOJIb30BaTeNIbCKHE MHTeP(EHChl CTaHAapTHl, perIaMEeHTHpyIoue  TpeOOBaHMS K JIPrOHOMUKE
IO TOTOBOMY 00paslly WM B3aHMOJICHCTBHS YEIOBEK-CHCTEMa

KOHIIEIIUK HHTEepdeiica IK-3.¥.2. VYMmerpb mnpuMeHATH TpeOOBaHUSA IO TNPOCKTUPOBAHHUIO
TI0JIL30BATENILCKUX UHTEP(HEHCoB

I[IK-3.B.1. Bnagerb oOCHOBaMH IpPOEKTHPOBAaHMS MPOrPAMMHOTIO

B3aUMOJIeHcTBHsL ¢ uHTepdelicamu,  co31aBaTh  aJAlTUBHBIC

nHTepelchl, pemarb paKTHYeCKHe 3aJa4d C HCIIOJNB30BaHHEM

BU3YaJIbHbIX KOMIIOHEHTOB

Ipodeccuonanpupie [IK-5 Crnocoben paspabarsiBare [1K-5.3.2. 3HaTh METOAMKY TPOSKTHPOBAHHUS M METOABI aHaIM3a
KOMITCTEHIIUH TpeOOBaHHS ¥ IPOEKTHPOBATh TPEeOOBaHMH K IPOCKTHPOBAHUIO IPOTPaMMHOTO  OOeCIedeHus,
porpaMMHOe obecriedeHre 0COOCHHOCTH BBHIOPAaHHOW NPOTPaMMHON CpeIbl B COOTBETCTBUH C
CYIIECTBYIOIIEH POrpaMMHON apXUTEKTYpOit
TIK-5.V.2. YMeTh amantupoBaTh TpeOOBaHUS K MPOrPaMMHOHN cpene U
MPOrpaMMHOMY OOCCIICYEHHIO, OIICHHBATh CTENCHb 3((PEKTHBHOCTH
MIPUHUMAEMBIX peLICHHN
[IK-5.B.2. Bnanets MeTomamMu OLEHKH 3()(GEKTUBHOCTH pealnu3alui
MPOrpaMMHOTO O00ECIIeUeHUs] B BBIOPAHHOW NPOrpaMMHON cpene B

COOTBETCTBHH C TEXHUKO-IIPOrPAMMHON apXUTEKTypoit

2. Mecto tucuuminnsbl B ctpykrype OIl

Jlucuurinaa MOXKeT 0a3upoBaThCs Ha 3HAHUSAX, paHee MPHUOOPETEHHBIX 00YYAOIIUMHUCS TPH U3YUCHUH CICAYIOMNX IUCIUITIHH:
- Umxenepnas rpaduka
- UccnenoBanne onepanuii
- KomnprorepHast rpaguka
- OCHOBBI pa3pabOTKH HHPOPMAILIMOHHBIX CHCTEM
- OCHOBBI pa3pabOTKH KOMIIBIOTEPHBIX UTP
- OCHOBBI pOOOTOTEXHUKU
- OCHOBBI TEOPUH YIIPABICHUS
- OTKpBITBIE CUCTEMBI
- IlporpammupoBaHue Ha si3bIKax AcceMoOlepa
- [IpoexTupoBaHue YeI0BEKO-MaIIMHHOTO HHTEpdeiica
- CHUCTEeMHBIH aHaIH3

- CucreMbl HCKYCCTBEHHOI'O MHTEJIJICKTA

3HaHI/I$[, TIOJTYYEHHBIE NIPU HU3YYCHHUH Marcpualia HaHHOﬁ JUCHUIIIAHBI, UMCIOT KaK CaMOCTOATCIIBHOC 3HAQYEHHUE, TaK U MOTYT
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UCIIOJIb30BaThCs IPU U3YYEHUU JPYTUX AUCLUIIMH!
- Web-nporpammupoBaHue
- Pa3paboTka MynbTUMEAUIHBIX U HHTEPHET-IIPUIIOKEHUI

- Teopml BBIYUCIUTEIIBHBIX MTPOLIECCOB

3. O0beM M TPYI10eMKOCTb IMCUMILIMHBI
Janupie 00 o0mmeM o0beMe JUCHUILTUHBI, TPYAOEMKOCTH OTACIbHBIX BUIOB YYEOHOH paboThl MO AMCUMIUIMHE (M pachpencieHue
3TOH TPYAOEMKOCTH 110 CEMECTPaM) MPEICTABICHBI B TAOIHIIC 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCIUITITHHBI

TpynoeMKoCTb 110 ceMecTpaM

Buj yuedHoii padotsi Bcero 0

O0umast Tpy10eMKoOCTh AucuunIunbl, 3E/4ac. 3/108 3/108
U3 HUX YaCOB MPAKTHYEeCKO# MOAr0TOBKH 8 8
AyIuTOpHBbIE 3aHATHS, BCEro Yac. 16 16
B TOM 4YHCJIC:

- nexuu (JI), gac. 8 8

- npakTrueckue/cemunapckue 3anarus (113, C3), uac.

- nabopatopusie pabdots! (JIP), gac. 8 8

- KypcoBoii mpoekt/padora (KII, KP), gac.
DK3aMeH, Jac.
Camocrositesnsnas padora (CPC), Bcero uac. 92 92
Bua npomeskyTouHol arTecranuu: 3a4eT, 1 Q. 3adet, sx3amen (3auet, Audd. 3a4, Ix3.)  3auer 3auer

4. Conep:kaHue TUCHUTLTHHBI

4.1. PacnpeneneHne TpyAI0EMKOCTH JUCHHUILUIMHEL IO pa3aeiaM U BUIaM 3aHATHIL.

Pa3zernsl, TeMbl AUCUUILIHHBI U UX TPYIOEMKOCTh MPUBEACHEI B TAOIHIE 3.

Tabnuua 3 — Pa3zesbl, TeMbI JUCIUILTHHBL, UX TPYIOEMKOCTb

Jlexuuu, n3(c3), JP KI/KP CPC

qyac. yac. qgac. qyac. qyac.

Pasgeinl, TeMbl JHCHUILTHHBI

Cemectp 9

Paznen 1. Untepuer Berueit 1 0 0 0 20
Tema 1.1. Beenenue
Tema 1.2. Ocnosuble cpenctsa loT

Tema 1.3. Cmapt cucremsl

Pasnen 2. Texuuueckue cpencrsa MHTepHera Beuien 3 0 2 0 36
Tewma 2.1. latunkn

Tema 2.2. O6paboTKa JaHHBIX

Tema 2.3. Ilepenava qaHHBIX

Pazpen 3. [Iporpammusle cpeactsa MuTepHeTa Beei 4 0 6 0 36
Tema 3.1. IuTerpupoBaHHbIe CPEICTBA
Tema 3.2. JlokanbHble cpecTBa

Tema 3.3. I'lmoGanbHble cpencTBa



Jlexuun, m3(C3), JP KIUKP CPC
Pasjeinl, TeMbl JHCHUILTHHBI

yac. yac. yac. yac. yac.
Hrtoro B cemectpe: 8 0 8 0 92
Hroro: 8 0 8 0 92

HpaKTI/I‘ICCKa}I IOATOTOBKA 3aKJIHOYACTCs B HEIIOCPEACTBEHHOM BBITIOJIHEHUH 06y‘IaIOH.[I/IMI/IC$[ ONIPCACIICHHBIX TPYAOBBIX d)yHKL[HfI,

CBSI3aHHBIX ¢ OyayIel mpodecCHOHaNBEHOM AeSTeNbHOCTHIO.

4.2. ConmepskaHue pas/eiioB U TEM JICKIIMOHHBIX 3aHATHI.

CozeprxaHue pa3neioB U TeM JICKIIHOHHbBIX 3aHATHI MIPUBEACHO B TabmuIe 4.

Tabnuna 4 — ConepikaHue pa3aenoB U TeM JEKIMOHHOTO LUK

Howep Ha3paHue u cofep:xaHue pa3aesioB H TeM JEKIHOHHBIX 3aHATU]
pas3nena
1 WuTepHer Bemeit
Tema 1.1. Benenne
Konnenmus 10T, ee npennecTBEeHHUKY U UCTOPUS TOSBICHHUSL.
Tema 1.2. OcnoBHbIe cpenctsa [oT
Wnentudukanus, u3MepeHus, nepeaada JaHHBIX U UX 00paboTKa.
Tema 1.3. Cmapt cucremst
IIpuHune! nocTpoeHus cMapt cucteM. Mecto MHTepHeTa Belel B COBpEMEHHOM CMapT MUPE.
2 TexHnuueckue cpenctsa MHTepHeTa Been
Tema 2.1. Jlatunku
Cpencrsa naentudukanuy. Cpeacrsa H3MEpeHUH.
Tema 2.2. O6paboTka TaHHBIX
CpenctBa 00pabOTKU NaHHBIX. MUKPOKOMITBIOTEPHBIE 1 MUKPOKOHTPOJIJIEPHBIE CUCTEMBI.
Tema 2.3. Tlepenaua naHHbIX
IpoBoxuble u GecrpoBoausle TexHonoruu. Bluetooth u WiFi. nRF24L01+. JIpyrue cpencrsa kommyrtauuu. Crangapt IEEE
802.15.4.
3 IIporpammuble cpenctBa MuTepHera Bewen

Tema 3.1. InTerpupoBaHHble cpeacTBa

IporpammMHoOe obecneueHrne MUKPOKOMITBIOTEPOB M MHKPOKOHTPOIIIEPOB.

Tema 3.2. JlokanbHble cpeacTBa

Tonknrouenne k JIBC. O6paboTka TaHHBIX HA BHEITHEM ISl yCTPOUCTB | JIoKanbHOM i ceti cepBepe. UART, COM.
Tema 3.3. [mobGanbHbIe cpencTBa

Tonknrouenne k cetn MurepHert. [obaneHbIe cepBepbl. O0nadnble cepBucH B cepBepbl. REST.

4.3. IIpaktudeckue (CeMHHApPCKUE) 3aHATHS

TeMbl IpakTHYECKUX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHBI B TA0NHUIIE 5.

Tabmuma 5 — IIpakTHyeckue 3aHATUS U UX TPYAOEMKOCTb

N3 unx
No
Ne . . TpyroeMkocTb, NpaKTHYeCKO
TeMbl NPAKTUYECKHUX 3aHATHI ®opMBbI NPAKTUYECKHUX 3aHATHIT pasaena
n/m Jac. MOATOTOBKH,
JAUCHMILIMHBI
gac.
Y4eOHBIM IIJIAHOM HE IPEeyCMOTPEHO
Bcero 0 0

4.4. JJTabopaTopHBIE 3aHATHSL

TeMsbl 1aGOPaTOPHBIX 3aHATHH U UX TPYZOEMKOCTh IIPUBEICHBI B Ta0OIHIIE 6.

Tabnuma 6 — JlabopaTopHbIe 3aHATHS H HX TPYIOEMKOCTh



Ne Tpyn0eMKOCTb,
HaumeHoBaHune 1aGopaTopHbIX paboT
n/n qac,
Cemectp 9
1 OO6paboTKa JaHHBIX U NPUHATHE PELICHUI 2
2 OOpaboTKa TaHHBIX U3 ceTH MHTepHeTa Bemei 2
3 BuemHee ympasneHue ceTbio VHTepHeTa Beeit 4
Bcero 8

4.5. KypcoBoe ImpoeKTHpOBaHKE/BBIIOIHEHHE KYPCOBOH pabOThI

Y4eOHBIM IJIAaHOM HE MPEyCMOTPEHO.

4.6. CamocTosTenbHas paboTa 00y4arOIIXCs

Buapl camocTosTenbHOM paboThI M €€ TPYAOEMKOCTh PUBEICHBI B TaOIHUIE 7.

Tabnuia 7 — Buas! caMOCTOATEIBHOM PabOTHL U €€ TPYI0EMKOCTh

Buja camocrosiTe/1bHON paGoThI

HW3yuenne Teopetndeckoro Mareprana auciuraHel (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)

Beimonnenue pedepara (P)

IoaroroBka k TekymeMy koHTpouto ycneBaemoctu (TKY)
Jomarnraee 3amanne (/13)

KonTponbusle paboTs! 3a0unnkoB (KP3)

IloaroroBka k npomexyTtouHoit arrecraiuu (I1A)

U3 anx
npaKTH4ecKoit
NOATOTOBKH,
qac.

Bcero,

yac.
32
0
12
0
16
0
16
16

Bcero 92

N
pasjena
AMCUMILIHHBI

Cemectp 9,

yac.
32
0
12
0
16
0
16
16
92

5. [lepeuenn yueOHO-MeTOAUYECKOT0 00ecTedeHUsI AJIsl CAMOCTOSATENLHOI PadoThl 00yJaKOIHXCS 10
JAMCUUIIMHE (MOYJII0)

YueOHO-MeTOANYECKHE MaTepUabl JJI CaMOCTOSATENbHOH paboThl 00yJaromuxces yKa3aHsl B ILIL. 7-11.

6. IlepeveHb MEeYATHBIX U JIEKTPOHHBIX YUeOHbBIX H3TAHUIH

[lepedyeHp neyaTHBIX U IEKTPOHHBIX YUeOHbBIX U3AaHUHN IIPUBECH B Ta0OIMIE 8.

Tabnuma 8 — IlepedcHp MeyaTHbIX U SIEKTPOHHBIX YYEOHBIX U3IaHUI

Mudp/

Bubanorpaguueckas ccblika

URL agpec

https://znanium.com/catalog/product/1002480 I'punrapa, C. UnrepHer Bemeit: Bynymee yxe 3aech / I'punrapa C. -

M.:AnbrinHa [Tabmumep, 2016. - 188 c¢. ISBN 978-5-9614-5853-4. -
URL:
/product/1002480. — Pexum mocrtyma: IO

Tekcr :
https://znanium.com/catalog,

TIOIIHUCKE.

3JIEKTPOHHBIH.

KoamnuecTBo
IK3eMILISIPOB
B OHOTHOTEKe
(kpome
IEKTPOHHBIX

IK3EeMILISIPOB)



Hndp/
URL aapec

https://znanium.com/catalog/product/1816816

https://znanium.com/catalog/product/1854244

https://e.lanbook.com/book/107890

Bubauorpaduueckas ccplika

I'ypos, B. B. MukpomnponeccopHsle cHCTeMBI : ydeOHOe nocodue / B.B.
I'ypoB. — Mocksa : UH®PA-M, 2022. — 336 c. + [on. marepuansl
[Onexrponnslit pecypc]. — (Bsbiciuee oOpa3oBanue: bakamaBpuar). —
DOI 10.12737/7788. - ISBN 978-5-16-009950-7. - TekcT : 31eKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1816816. — Pexxum nocryma:

110 IIOATITHUCKE.

3apamenckux, E. II. Muteprer Bemell. MccnenoBanus u obnacTh
npuMmeHenus : moHorpadus / E.II. 3apamenckux, M.E. AprembeB. —
Mocksa : UHOPA-M, 2022. — 188 c¢. — (Hayunas wmbicis). — DOI
10.12737/13342. - ISBN 978-5-16-011476-7. - TekcT : 3NEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1854244. — Pexxum nocryna:

10 TIOJITUCKE.

[etun, B. A. Co3nanue ymHoro noma Ha 6ase Arduino / B. A. Iletnn. —
Mocksa : IMK Ilpecc, 2018. — 180 ¢. — ISBN 978-5-97060-620-9. —
Tekct : 2meKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs] CHCTEMA. —
URL: https://e.lanbook.com/book/107890. — Pexxum gocTyma: st

aBTOPUS. MOJIb30BaTeNICH.

KoaunuecTBo
IK3EMILISAPOB
B OHOIHOTEKE
(kpome
IEKTPOHHBIX

IK3eMILISAPOB)

ToF1ORGISHR AISITPOH B 00pA30BATEALHEEX PECYRSOR MEHOPMATMOHHOTEIEKAMMYHIKPIMOHHOH ceTH

" "
B. Iletun, A. y%ﬁﬁ%}?&nﬁ — 2-0e u3x., ucrnp. u gon. — Mocksa :

[epedenp amekTpoHHBIX 00pa3oBarensHERVIE dyipeos, IROBOpmaiihofiro-FetRBN 9 RS TO00e 7O 8esr "M lierpreT", HEOOXOIMMBIX

JUISL OCBOCHUS TUCIMIUTIHEI IPUBENICH B TaOMMI®ACKTpOHHBIN // JlaHb : anmekTpoHHO-OMOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/131675. — Pexum moctymna: IJisi aBTOPH3.
Tabmuna 9 — [epeueHb AMEKTPOHHBIX 06pa30BaT€r3rJ}‘13'I-YIEIZ(nE§SY}YIBQ'OB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOU ceTn "MHTepHeT"
URL agpec HaumeHnoBanmne

http://window.edu.ru/ BecrnatHas anekrpoHHas Ondnuoreka onaiH "ExnHoe okHO K 00pa3oBaTeabHBIM pecypcam”

https://www.intuit.ru/ Hanmonansusiit OTkpeITeil YHUBepcuTeT "UHTYUT"

https://elibrary.ru/ e¢LIBRARY.RU - HayuHas anekTpoHHas: OHOIHOTEKA

http://lib.guap.ru/ bubnuoreka I'VAIT

https://znanium.com/ DneKTpOoHHO-0MONIKOTeYHast cucTeMa Znanium

https://e.lanbook.com/ ObC Jlanp

https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHAs ONOIHOTEKa ISl By30B M CCY30B OT MPaBooOIIaiaTess

https://urait.ru/ O6pazoBarensHas miargpopma FOpaiit

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOT U

8.1. IlepeyeHp IporpaMMHOT0O 0OECTICUEHHS], HCIIOIB3YEMOT0 P OCYLIECTBICHIH 00Pa30BaTeNbHOTO NPoIiecca 0 JUCIUILUINHE.

[epedeHs UCIONB3yeMOro NporpaMMHOTO 0OeceueHus mpeacTanieH B Tadnumne 10.

Tabnuna 10 — [TepeueHb nporpaMMHOTo 00eceueHust

Ne

n/n

1 Arduino IDE

HaumeHoBaHue

2 Embarcadero RAD Studio XE7 Professional

3 Microsoft Visual Studio Community



Ne

n/n

HaumeHnoBaHue

4 Visual Studio Code

8.2. ITlepeyeHp HH(OPMAIIOHHO-CIPABOYHBIX CHUCTEM, HCIOJB3YEMBIX MHPH OCYIIECTBICHHH 00pa3oBaTeIbHOrO Iporecca II0
JIUCIUILIAHE

Hepequb HCIIOJIb3YEMBbIX I/IH(bOpMaL[I/IOHHO-CHpaBOLIHLIX CHUCTEM IIpEACTABJICH B Ta6J'II/IL[€ 11.

Tabnuna 11 — [lepeyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

V4eOHBIM IIITaHOM HE IPExyCMOTPEHO

9. MarepuajJibHO-TeXHUYECKasi 0a3a

CocTtaB MaTepHaIbHO-TEXHHYECKOW 0a3bl, HEOOXOIMMOM JIsi OCYIICCTBICHHS OOpa30BaTENILHOrO MpoIecca MO JUCHHUILTHHE,

mpezacTaBiieH B Tabnume 12.

Tabmuma 12 — CoctaB MaTepHaibHO-TEXHUIECKON 0a3bl

Ne HanmeHoBaHMe COCTaBHOI YacTH Homep aynutopun
n/n MaTepHaJbHO-TEXHUYECKOI 6a3bl (Ipu HeoOX0AMMOCTH)
1 ®onp ayauropuii U® I'VAIT myis npoBeeHUs JEKIIMOHHBIX U TIPAKTHISCKUX (CEMHHAPCKUX ) 3aHATHH
2 JlaGoparopus mporpaMMHUPOBAaHUS U 0a3 JaHHBIX 207

10. OueHo4yHbIe cpeacTBa IS NMPOBeeHN MPOMEKYTOUHOI aTTecTaluu

10.1. CocTaB OILIEHOYHBIX CpEACTBAJIA TIPOBEACHUSA HpOMe)KyTO‘{HOﬁ arreécrTaiuu 06yqa}01.uﬂxcs[ 10 AUCHUIUIMHE NPUBEICH B

Taduune 13.

Tabnuma 13 — CocTaB OLICHOYHBIX CPEICTB UL TPOBEACHHS IPOMEKYTOUHOM aTTecTaliuu

Bun l'lpOMe)KyTO‘lHOﬁ arrecrauuu Hepe‘leHL OLICHOYHBIX CPEACTB

3ager - CrIucok BOIIpOCOB

- Tectn

10.2. B kadecTBe KpUTEpHEB OICHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHMS) KOMIICTEHLIHUH OOYyJalOIUMUCS NPHUMEHsAeTCs S-
OambHAs IIKajda OLEGHKH C(OPMUPOBAHHOCTH KOMIICTEHLMH, KOTOpas mpuBeneHa B Tabmume 14. B TeueHue cemecTpa MOXeT
ncnonb3oBatbes 100-0amuibHas mMKaga MOLYJIbHO-PEHTHHIOBOM CHCTEMBI YHUBEPCHUTETA, IPABUIIA HCIOIB30BAHUS KOTOPOH, yCTAHOBIEHBI

COOTBETCTBYIOIINM JIOKaJIbHBIM HOPMAaTUBHBIM akToM [ YAIL.

Tabmuma 14 — Kputepuu oLieHKH ypOBHS ¢(HOPMHPOBAHHOCTH KOMITETCHIINI

OueHka KOMIETeHIIMH
XapakTepucTtuka coOpMUPOBAHHBIX KOMMETEHIU
5-0ajabHast IKaJIa

"oTIuuHO" - o0ydJaromuiics y0OKO U BCECTOPOHHE YCBOWII IIPOrPAMMHBII MaTepHal;

"3auTeH0" - YBEPEHHO, JIOTUYHO, MOCJIEeI0BATENIbHO U IPaMOTHO €TI0 M3J1aracr;
- OIMPAsACh Ha 3HAHMUS OCHOBHOH U JONOJIHUTENBHOI JIUTEpaTypbl, TECHO IPHBA3BIBAET yCBOCHHBIE
Hay4HBIE ITOJI0XKEHHS C IPAKTUUECKON IeATeIbHOCTHIO HalIPaBICHUS;
- yMen0 000CHOBBIBAET U apIyMEHTUPYET BBIABUTACMBIC UM UJICH;
- JIeJaeT BBIBOABI U 000OIIEHMS;

- CBOOOJIHO BJIQICET CUCTEMOM CIICIHATM3UPOBAHHBIX TIOHATHIA.



OueHka KOMNeTeHIHU
XapakTepucTuKa cOpMUPOBAHHBIX KOMIIETEHIU I
5-0a/uIbHAS IIKAJIA
"xopomo" - oOyJaromuiicss TBEpAO YCBOMJI INPOTrpaMMHBIH MaTepuaji, paMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3auTeH0" OINHUPAsCh HA 3HAHUSI OCHOBHOM JINTEPATYPBI;
- He JIONYCKaeT CYIEeCTBEHHBIX HETOYHOCTEH;
- YBS3BIBAET YCBOEHHBIEC 3HAHUS C IPAKTUYECKOHN JIESTEIBHOCTHIO HAIIPABICHMUS;
- QpPrYMEHTHPYET Hay4YHbIE MOJOKEHUS;
- JIeJaeT BBIBOABI K 000OIIEHNS;

- BJIa/IeeT CUCTEMON CIEeIMATN3UPOBAHHBIX TOHATHH.

"'y 10BJIETBOPUTENIHHO" - 00y4YaroIuiicss yCBOWJI TOJNIBKO OCHOBHOH NPOrpaMMHBII MaTepuall, IO CYIIECTBY H3JIaraet ero,
"3a4uTeHo" OMNHUPAsICh HA 3HAHUS TOJIBKO OCHOBHOMH JIMTEPATypHI;
- JIOIyCKaeT HEeCYIIeCTBEHHbIE OIIMOKN U HETOYHOCTH;
- MCIIBITBIBACT 3aTPYJHEHNUS B IPAKTHIECKOM HPUMEHEHHH 3HAHUI HAIPABIICHUS;
- c1ab0 apryMeHTHpYeT Hay4HBIE ITOIOXKEeHYIS;
- 3aTpyAHsIeTCs B (JOPMYITHPOBAHUH BEIBOAOB M 000OIICHUI;

- YACTUYHO BIAJCET CUCTEMOM CIICINaIN3UPOBAHHBIX ITOHSATHH.

"HEyIOBIETBOPUTEIHHO" - 00y4aroImuics He YCBOMII 3HAYUTEIILHOM YacTH MPOrpaMMHOT0 MaTrepuania;
"He 3a4TeHo" - JIOITyCKAaeT CYIIECTBECHHBIC OIIMOKM ¥ HETOYHOCTH IIPH PACCMOTPEHHM IPOOIEM B KOHKPETHOM
HaIlpaBJICHUH;

- UCTIBITBIBACT TPYAHOCTHU B TPAKTUYCCKOM IIPUMCHCHHUU 3H8.HI/1171;
- HC MOXCT apryMCHTHUPOBATh HAYYHBIC ITOJIOKCHUS

- He (hOPMYJIHPYET BHIBOJIOB U 0OOOIIICHHIA.

10.3. Tunosble KOHTPOIBHBIC 3alaHUS UIIH UHBIC MATCPUAIIBL.

Bompocs! (3a1aun) A7t 9K3aMeHa MpeACTaBIeHbl B Tabaure 15.

Tabnuua 15 — Borpocs! (3aa4u) s 3K3aMeHa

Ne

/ Ilepeyens BompocoB (3a1a4) /il IK3aMeHa Kon nanukaropa
n/n

YueOHBIM IJIAHOM HE IPEeyCMOTPEHO

Bompocs! (3anaun) st 3adera / audd. 3a4eTa npeacrapieHsl B Tabmuue 16.

Tabmuna 16 — Borpocs! (3agaun) aust 3auera / nudd. 3auera

l:i [lepeuensb Bonpocos (3agay) s 3a4era / qudd. 3auera Koa nunukaropa
1 [Nonstue MHTEpHET BelIeH. TIK-5.3.2
2 Machine to machine. IIK-5.3.2
3 HWcropus npoucxoxaenns VHTepHeTa Bemei. TIK-5.3.2
4 HuTepHer Belel B cMapT CUCTEMAX. IIK-5.3.2
5 Wnentudukanus. T1IK-5.V.2
6 Wsmepenus. TIK-5.V.2
7 Ilepenaua naHHBIX. TIK-5.¥.2
8 O0paboTKa TaHHBIX. TIK-5.V.2
9 Jaruuku (cpeacTBa U3MEepeHH ). IIK-5.B.2
10  arumku (cpencTBa UICHTHOUKALIN). TIK-5.B.2
11 MuKpOKOMITBIOTEPHBIE I MUKPOKOHTPOJUIEPHBIE PEIICHUS. TIK-5.B.2
12 IIpoBoxHast KOMMYyTaLUsL. [IK-3.3.2
13 becnpoBonuas kommytanus. Blutooth u WiFi. T1IK-3.3.2
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o/ Ilepeuennb Bonpocos (3agay) s 3a4era / qudd. 3auera Konx unauxaropa
14 becnpoBonnas kommyTtanus. nRF24L01+. IIK-3.3.2
15  becnpoBonnas kommytanus. Crangapr IEEE 802.15.4. IIK-3.3.2
16  JlokanbHas pabora MHTepHETA Bemiei. TIK-3.V.2
17  T'moGanbHasi paboTa MHTEPHETA BELICH. TIK-3.V.2
18  IIpoTOKONBI B3aUMOAEHCTBHSI. TIK-3.B.1

IMepeuens TeM I KypcOBOTO IIPOEKTHPOBAHUS/BBIIOTHEH S KypCOBOI pabOTHI IIpeACcTaBIeHb! B Tabmuie 17.

Tabnuna 17 — [lepeueHs TeM [Uisl BBIIOJIHEHHS KypCOBOH paboThI

Ne

/ IIpumepHBIii epevyeHb TeM /U1 BHINOJIHEHHSI KyPCOBOii padoThI
n/n

YueOHBIM IJIAHOM HE IPEeyCMOTPEHO

BOHpOCLI JJIA TIPOBEACHUSA HpOMe}KyTO‘IHOfI aTTeCTallui B BUAEC TECTUPOBAHUA NTPEACTAaBIICHLI B Ta6J'II/IIIe 18.

Tabnuma 18 — [IprMepHBIii TepedeHb BOIPOCOB LTS TECTOB

o/ IIpumepHbIii NepevyeHb BONPOCOB ISl TECTOB Kon nnauxaropa
1 VYkaxuTe cpeacTBa 6ecripoBOAHON KOMMYTAIUH. [1K-3.3.2
2 VYKaXuTe cpeICTBa MPOBOTHON KOMMYTAIIHH. T1IK-3.3.2
3 REST - 310 ... I1K-3.3.2
4 COM - 5710 ... IK-3.3.2
5 UART - 310 ... [1K-3.3.2
6 BeiGepure cpencTBa HACHTUGUKALMYL. I1K-5.3.2
7 Bribepute cpencTBa U3MEpEHHSI. [IK-5.3.2
8 BriGepute cpencTa nepenady JaHHBIX. I1K-5.3.2
9 Bri6epute cpencrBa 06pabOTKU TaHHBIX. I1K-5.3.2
10 Camplii 60JIBIION paguyc NEHCTBHA Y ... [K-5.3.2

[lepedyeHb TeM KOHTPONBHBIX pabOT MO JUCHHUIUINHE 00YJaIoIiXcs 3a04HON (popMbI 00yUEHUSL, IPEACTABIEHBI B TabuIe 19.
Tabmuna 19 — I[TepevyeHb KOHTPOJIBHBIX pabOT
IlepeyeHb KOHTPOJBHBIX padoT

1 CO6op IaHHBIX C JATYHUKOB. (TT0 BApHAHTaM)

2 KommyTamus Mexay ycrpoiictBamu ceti HTepHeTa Bemiel. (110 BapraHTam)

10.4. MeTonuueckue MaTepHasl, ONpe/eNsIONHe IPOLeAyphl OLEHHBAHHS HHINKATOPOB, XapaKTePHU3YIOMINX 3Tanbl (GOPMHUPOBAHUS
KOMIIETEHINH, COIepKATCs B JIOKAJIBHBIX HOpMaTHBHEIX aktax ['VAII, pentaMeHTHPYIONMX MOPSAOK M MPOLEXYPy NMPOBEJECHHS TEKyIIEro

KOHTPOJISl yCIIEBAEMOCTH U IIPOMEXYTOUHOHN arTecTanuu oOydaromuxcs ['YAIL

11. MeToauyeckue yKa3aHus AJis1 00y4al0UXCS M0 OCBOEHUIO TUCHMIIIMHBI

11.1. Metoauueckue yka3aHus A 00y4aroIuXcs 10 OCBOCHHIO JIEKIIMOHHOTO MaTepuaa.
OCHOBHOE Ha3HaueHHE JIEKIIHOHHOTO MaTepHaia — JIOTHYECKH CTPOIHOE, CHCTEMHOE, IIyOOKOe M SICHOE H3JI0XKEHHE ydeOHOro

Mmarepuala. Hasznauenue COBpeMeHHOﬁ JICKOUU B paMKax AJUCHHUIUIMHBI HE B TOM, YTOOBI TOJIY4YUTh BCHO I/IH(I)OpMaIlI/IIO mo TeME, a B
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0CBOSHUH (DYHJAMEHTAIHBIX MPOOJIEM IUCLUILUIMHBI, METOIOB HAYYHOTO ITO3HAHUS, HOBEHIINX JOCTHXCHUH HaydyHOU MbIciu. B yueGHOM
HPOLIECCe JICKIHs BHIOJIHACT METOMOIOIMYECKYI0, OPraHH3allMOHHYI0 M MH(pOPMaHOHHYI0 (GyHKIMY. JIeKIus pacKpbIBaeT HOHATUHHBIN
anmnapar KOHKPeTHOU o0nacTu 3HaHuUs, € NpoOneMbl, AaeT LelbHOe MPEACTaBICHUEe O JUCIUILUIMHE, OKa3bIBA€T B3aUMOCBA3b C APYTUMU
JTUCHUIUINHAMH.
[Inanupyemsle pe3yabTaTsl IPU OCBOCHUH 00yUarOUMUCS JIEKIMOHHOTO MaTepraa:
- OJIy4€HHE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBSI3aHHbIX 3HAHUH, YPOBEHb KOTOPBIX OIPEAENAETCS LENEBON YCTAaHOBKOH K
Ka)XXJ101l KOHKPETHOU TeMe;
- TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C NpENo/iaBaTeieM;
- pa3BuTHE NPOdECCHOHATBHO-ICIIOBBIX Ka4eCTB, JIOOBHU K IPeMETy U CaMOCTOATEIBHOIO TBOPUECKOTO MBIIILICHNUS;
- MOSIBJIEHHE HEOOXOAUMOro HHTEepeca, HEOOXOAUMOro JUIsi CAMOCTOSATENILHON paboThI;
- TIONy4eHHe 3HaHUI O COBPEMEHHOM YPOBHE PAa3BUTHS HAyKU M TEXHUKH M O IIPOTHO3E UX PAa3BUTUs Ha Onuokaiiime rogs;
- Hay4UTbCSl METOJAMYECKH 00pabaTbiBaTh MaTepuall (BbIACIATH IVIABHBIC MBICIU M IOJOXKEHHSA, NPUXOAUTH K KOHKPETHBIM
BBIBOZIaM, TIOBTOPATH UX B PA3INYHBIX (POPMYIUPOBKAX);
- TIOy4eHHe TOYHOTO IOHUMAHHS BCeX HEOOXOAUMBIX TEPMUHOB U IIOHATHH.
JIex1mOHHBIM Marepuas MOXKET CONPOBOXKIATHCSA [IEMOHCTpalMel claiiloB M HCIOJIB30BaHMEM pa3JaTOYHOTO MaTrepuana Ipu
IIPOBEICHUH KOPOTKHUX JUCKYCCHH 00 0COOCHHOCTIX MPUMEHEHHS OTJEIbHBIX TEMATHK 10 JUCIUILIHHE.
Beoinenstorcs cnenyromue BUAbI TEKIHN:
- BBojgHas nekuus
BBonnas nexknus K IMCUMIUIMHE 3HAKOMHT OOy4aroIIMXCsS C LEJBI0 M HAa3Ha4eHHEM Kypca, €ro POJIbI0 U MECTOM B
cHCTeME IUCLHIUIMH. B Xozie Takoi JICKIUH CBA3BIBACTCS TCOPETUYECKHH M NMPAKTHYECKUI MaTepuai ¢ MPaKTUKOH Oymymiei
paboThl, pacckas3biBaeTcs oOmas MeTonuka paGoThl Haj KypcoM, HpeIararoTCsl JIMTEPaTypHbIE HCTOYHHKH, IIOMOTAIOLIHE
YCBOGHHMIO MaTepHasla TUCHHUIUIMHBI U OCBOCHHIO KOMIIETCHIMH, CTAaBATCA HAydHbIE MPOOJIEMBI, BBIJBHIAIOTCA TUIOTE3HI,
omnpezensaeTcs GopMa TEKyIEro KOHTPOJIS U IPOMEXYTOUHOH aTTecTalum.
BBonnas nexius k paszneny. AHaJIOrMYHO BBOAHOM JIEKIIMU K AMCLUIIIMHE PACKPBIBAET P BOIPOCOB, HO CBA3aHHBIX HE
C IMCLUIUIMHOM B LIEJIOM, @ C TEMAaTHUKOW KOHKPETHOTO paszena.
- O0630pHas neKuus
IIpoBoauTcs ¢ 1enpl0 CHCTEMaTH3aUy 3HAHMK Ha 0ojiee BBICOKOM YPOBHE, PaCCMOTPEHHS 0C000 TPYAHBIX BOIIPOCOB
JTUCLUIUIUHBI.
- IlpoGnemHuas nexus
Ha nanHOl JeKnmy HOBOE 3HAHME BBOAUTCSA KAaK HEU3BECTHOE, KOTOpOe HeoOXoamMmo "OTKphITh'. B pamkax sexunu
cozmaeTcs MpoOJIeMHast CUTYaIHs, KOTOPYIO 00yJaloIye penaioT MO3TAIHO C MOACKa3KaMH M OMOIIBIO IIPETIOAABATENS.
- Jlekuust BABOEM
OTa pa3sHOBHAHOCTH JICKIUHN SBISETCS MPOJOIDKEHHEM M Pa3BHTHEM IPOOIEMHOTO M3JIOKEHHS MaTepHalla B JHAiore
IBYX TIpETofaBaTeNneil. 31ech MOMENUPYIOTCS pealbHble CHTYaIlMH OOCYKACHUS TEOPETHYECKHX M MPAKTHIECKHX BOIPOCOB
JBYMsl CHICLIUATHCTAMMU.
- Jlexuus c 3apaHee 3aTaHUPOBAHHBIMH OITHOKAMHU
JlaHHas JNeKnus MpH3BaHA aKTHBH3MPOBATh BHUMaHHE OOYYAIONIWXCS, Pa3BUBATh MX MBICIUTENBHYIO AEATEIBHOCTH,
(opMupOBaThE YMEHHUE BBICTYIIATh B POIH SKCIEPTOB.
3ajada TpemofaBaTeNs COCTOMT B TOM, 4YTOOBI 3aJOXKHTh B JIEKIUIO ONpEJNETeHHOE KOJIMYECTBO OIIMOOK
COZepXKATENTLHOTO, METOMIECKOTO, TOBEAEHIECKOT0 XapakTepa. [logbnuparoTcs Hanbonee THIIMIHEIE OMIMOKH, KOTOPBIE OOBITHO
HE BBIITIMBAIOTCS, a KaK OBl 3aTyIIEBBIBAIOTCS. 3ajada oOydaloIIMXCs COCTOMT B TOM, YTOOBI MO XOAYy JEKIWH OTMEJaTh
ommOKH, PUKCHPOBATH N HA3bIBaTh UX B KOHIIE.
- Jlexuus-npecc-koHdepeHIus
IpenonaBarens TPoCHT 0OyYAIONMIMXCS 3aJaBaTh MMCBMEHHO BOIPOCHI MO JaHHOH TeMe. B TedeHme NByX-Tpex MHUHYT
obyuqatonuecs GopMyIHpyIOT HanbojIee HHTEPECYIONIe UX BOIPOCHI M TIEPEaloT MPEToAaBaTelio, KOTOPEIH B TEIEHHUE TPeX-
IISTU MUHYT COPTUPYET BOIIPOCHI 110 UX COAEPKAHMIO U HAYMHACT JIEKUUIO. JIeKuus usnaraercs He Kak OTBEThl HA BOIPOCHL, a
KaK CBSI3HBIH TEKCT, B POIIECCE N3NIOKEHHS KOTOPOTO (POPMHUPYIOTCSI OTBETHI.
- Jlekuus-KoHCyIbTalUs
Marepuain usnaraercs B BUjie BOIPOCOB U OTBETOB MIIU BOIIPOCOB, OTBETOB U JIUCKYCCHIA.
CrpyKTypa IpefocTaBiIeHus JIEKIMOHHOIO MaTepuaa:
- BBognnas yacTs nexuuu
IepBoe npencrapiaeHne O JICKIUH COAEPIKUTCS yke B popMynHpoBke TeMbl. OHa JOIKHA OBITH KPaTKOH, BBIPaXaTh CyTh
OCHOBHOH HpeH, ObITh IpHBIEKaTeNbHONM 1o Qopme. llemecoobpasHo 37ech CKka3aTh Ha 3HAUCHHE OSTOH TEMBI JUIS
TIOCIIEYIOIIETO YCBOCHUSI 3HAHWN M Pa3BUTUS JIMYHOCTH OOydarommxcs, s Oyaymieid mpoecCHOHAIbHOH AesTeIbHOCTH.
Jlanee MOXHO COOOIIUTH IIENH JICKIMH U ee IuaH. JKelaTelbHO COPUEHTHPOBATH ClyIIaTeieil Ha MOCIEeTyIOMUH KOHTPOIb
3HAHUI, N0JIE3HO yKa3aThb Ha CBs3b HOBOIO MarepHaja ¢ IIPOHIECHHBIM U MpeAblayuM. TeMI U3J10)KeHUs STOH YacTH JICKLUH,
KaK MPaBHIIO, JOJDKEH OBITh BBIIIE TEMIIA H3JI0XKEHUSI OCHOBHOTO, YTO 3aCTaBIsIeT 00yJaIONMINXCs IICHXOIOTHYECKH coOpaThes U

COCPEAOTOUMTHCA. BBoxHas 4acTh JIEKIMU OOBIYHO 3aHMMaeET 5-7 MUHYT.
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- OcHoBHas 4acCThb JIEKLIIUHA

Ilepexony k M3I0XKEHUIO NEPBOrO BOIPOCA, KaK MPABUIIO, JOJDKHA NIPEALIECTBOBATh Nay3a. B 9To BpeMs JIEKTOp MOXET
IIPOBEPUTH, BCE JIU CIYIIATENI FOTOBBI K BOCIPUATUIO JEKIUHU (II03bl, BEIPAXKEHUS JIULI, Pa3rOBOPSIL). 3aMeTUB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUSITUIO, OIBITHBIE IPENOAaBATEIN MPOU3HOCIT KPAaTKyH0 MOOMIU3YIOILYIO (pa3y, OCTaHABIUBAIOT B3IVIAJ Ha
HEpaJUBbIX, PEXE - Ha3bIBAIOT ()aMUIIUIO, UMS U HE TPATAT BpeMs Ha ATUTEIbHbIC 3aMEUaHMUs.

Jlns Toro 4ToOBI IPEO0IETh NOTEHIUAIbHYI0 IACCUBHOCTD ClTyliaTenell, HeoOX0UMO BCEMHU BO3MOXHBIMH CIIOCO0aMU
[pUAaTh JIEKIUU HPOOIEeMHBIH XapakTep, HOOy)Xaas CIyIlaTelle K CaMOCTOATEIbHON II03HABaTENbHOW aKTUBHOCTU U
TBOPYECTBY.

K Taxum akTUBHBIM CpeCTBAM MOXHO OTHECTH:

° oOpamieHe K 00y4aroluMcs ¢ BOIIPOCAMH, YTOYHSIOIMMYU IOHMMAaHUE OCHOBHBIX UeH U (aKTOB TEMBI;

° OpPraHU3aLUI0 MUHU-CTOJIKHOBEHUH PA3IMYHBIX TOUEK 3pEHHS 110 BBIIBUHYTHIM IIPENOaBaTeIeM MON0XKEHUAM;

° MOCTaHOBKY BOIIPOCOB, 33/1a4 C MHO’KECTBEHHOCTBIO PEILIEHUH U JP.;

° UHJUBUIYaJIbHBIA CTUIIb U3JI0KEHUS MaTepuaa;

° obecrieueHre OOPATHOH CBSI3H.

- 3akmodyeHne

B mponecce 4reHms JeKIMH INpenojaBaTenb MO/DKEH MO3a00THTBCA O €€ 3aBeplIeHHH. PaccuumTaTh BpeMms, a He
IIpephIBaTh JEKLHIO Ha HoxycioBe. OOBIYHO JUI 3aKIIOYEHHs MaTepuana ObIBaeT JOCTaTOYHO 5-7 MHUHYT. 3aBepluast JEKIHIO,
IIperoaBaTeib OTBEYAET Ha BONPOCHI CIyIIaTeNIeH, IOJBOJUT UTOL, JaeT METOANYECKUE yKa3aHUsA K CaMOCTOSTENbHOI paboTe,
KOMMEHTHUPYET IpeJlaraeMylo JIUTeparypy. 3aKaH4UBaTh JEKIHIO Hy>)KHO KOHCTPYKTUBHO 110 COAEPIKAHUIO H MOJOKUTEIBHO 10
SMOLIMOHANBHOMY HacTpor. OOyuarommecss [ODKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aHMHTPUTOBAHHBIMH, KEJIAIOLIIMMHU

OHpO6OBaTI> 3aBTpa KE NPECAJIOKEHUA JICKTOPA, a TAKKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCC.

11.2. Meroxudeckue ykazaHus Ul 00y4aloIIUXCs 110 BBITOITHEHHIO Ta00PaTOPHBIX PadoT.

B xone BbITIOMHEHNUS 1a00PaTOPHBIX paboT 00ydJalOMUHCS JODKEH yIITyOUTh M 3aKPENUTh 3HAHUS, IPAKTHIECKUE HaBBIKH, OBIANETh
COBPEMECHHOH METOAMKOH M TEXHHKOH SKCIEPUMEHTa B COOTBETCTBHM C KBaNM(HKAIMOHHON XapaKTEpPHCTHKOH o0Oydaromerocs.
BrImonHenne 1abopaTopHBIX paboT COCTOMT U3 HKCHEPUMEHTATbHO-NPAKTHIECKOH, pacueTHO-aHAIMTHIECKOH YacTed M KOHTPOIBHBIX
MEpOTPUATHH.

Bemonnenne 1abopaTopHBIX paboT oOydalomuMCcs SIBISIETCS HEOTHEMIIEMOH YacThi0 H3ydeHHs IUCHHILIMHBL, OIpeneiseMon
Y4eOHBIM ITTAHOM, 1 OTHOCHUTCS K CpeJicTBaM, 00eCIeUHBAIOIINM PELICHUE CIEAYIOINX OCHOBHBIX 33/1a4 00y4aroIIerocs:

- IpHOOpETEeHNE HaBBIKOB HCCIIEIOBAHMS IIPOLIECCOB, SBICHUH M 0OBEKTOB, H3y4aeMbIX B paMKaxX JAHHOH JVCIMILIMHEL,
- 3aKpeIUIeHNe, pa3BUTHE H JCTAIH3AINS TEOPETHISCKNX 3HAHUM, OTyYCHHBIX Ha JICKIHSX;

- TIOJTy4YeHHe HOBOH MH(OPMAIUH 110 H3y9aeMOH JTUCIHUIIINHE;

- IpHOOpPETEeHNE HaBBIKOB CAMOCTOSATENFHON paboThI ¢ 1a00PaTOPHBIM 000PYIOBAaHHEM H IIPHOOpaMU.

JlaboparopHbie pabOTEI HPOBOASTCS B (hOpME NMPAKTHYECKOH MOATOTOBKH. [Ipy BEHINONHEHHH Ta0OPaTOpHBIX paboT oOydarommuecs

BBITIOJIHSIOT OT/EIBHBIH TPYyI0BbIe (QYyHKIHUH, CBI3aHHBIE ¢ Oymymiei npodeccHOHAIBHOM AesSTebHOCTHIO:!
- TIPUHATHE TPOEKTHBIX PELICHUIH;
- BBINOJIHEHHE AEHCTBUI COIIaCHO MHCTPYKIHH, 00pa3Iy WK CAMOCTOSITEIIBHO MPHHATOTO PELICHNS;
- o(popMIICHHE OTYETHOCTH.

BrimonaeHue o0y4aromuMcs J1abopaTopHbIX padoT He B IOIHOM 00beMe MOXET IIPUBECTH K IOHIDKEHHIO OLEHKH 3a AUCHUILIMHY 13-
3a HU3KOTO YPOBHSI OCBOGHHS KOMIIETECHIIHH:

- BBINOJIHEHHE MeHee 75% 11abopaTopHBIX padoT - HOHMKEHHE MAaKCUMAaIbHON OLleHKH Ha 1 6amn;
- BbInonHeHHe MeHee 50% s1abopaTopHBIX paboT - MOHMKEHIE MAKCUMAILHOM OLleHKH Ha 2 6aia;
- HEeBBINOJIHEHHE JTA00PaTOPHBIX PAbOT - IOHIKEHHE MaKCUMAIILHOM OLIEHKH Ha 3 Oaiuia.

3ananue 1 TpeOOBaHUS K IIPOBECHHIO Ta0OPAaTOPHBIX PadoT.
3ananus u TpeGoBaHUs K 1a0OpaTOpHBIM paboTaM pa3melieHs! B Jlnunom kabunere I'YAII B pa3nene AUCIUILIMHBL.

Crpykrypa u opma ordera o abopatopHoi pabore.

Ortuer 0 1aboparopHOii pabote craercs B nekTpoHHOM Buze (nokymeHT Word, nokyment PDF) uepe3 Jluuneiit kabuner I'VAIL. Oruer k
11ab0paTOPHOIT paboTe COASPIKUT CIISAYIOIINE JIEMEHTHI:

- TUTYJIBHBIN JIUCT C HA3BAHUEM JIUCIUIUIMHBI, HOMEPOM U Ha3BaHHEM J1a00paTOpHOU paboThL;
- LIeJIU ¥ 3a1a4i paboThl;

- 3aJ]aHHe;

- X071 paboTh! (IIpU HEOOXOTUMOCTH);

- cXeMa KOMIIOHOBKH (IIpH HEOOXOJUMOCTH);

- cXeMa alropuTMa (Ipu HeoOXOIUMOCTH);

- TEKCT IPOrpaMMbl (IIpH HEOOXOIUMOCTH);

- BBIBO/IBI;

- CIIMCOK HCIOJIb30BaHHBIX HCTOYHUKOB.

TpeboBanus k 0(hOPMIICHHIO OTYETA O JIAOOPATOPHOH pa6o]T-§.



- O6mue TpeOoBaHUS U PEKOMEHIALUH [0 BBIIOJIHEHHUIO MUChbMEHHBIX pa0doT : Meroguueckue ykasanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopoctpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAIL, 2017. - 32 c.

- O6mue TpeOOBaHUS U PEKOMEHIAIMU 110 BBINOJIHEHUIO MUCbMEHHBIX padOT : METOAUYCCKUE YKA3aHUA (C USMEHEHUAMU OMm
09.01.2019) [OnexrponHslii pecypc] / WBanropoackuii ¢unman C.-Iletep6. roc. yH-T a’spokocM. MpUOOPOCTpoeHHs ; cocT. A. A.
CopoxkuH. - VBanropon : 2019. - 37 c. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIT

11.3. MeToanueckue yka3aHus A1 00y4aromuXcs IO IPOXOKICHHIO CaMOCTOSITEILHON paboTHI.

B X071e BBINOIHEHUST CaMOCTOSTEIBHOM pab0Thl, 00YYaIONIMICS BBITOIHIET PadOTy MO 3alaHHUIO U TIPH METOAUYCCKOM PYKOBOACTBE
npernogaBaresis, Ho 6e3 ero HeMOCPEACTBEHHOTO yJIacTHSI.

Jist 00yyaromuxcs o 3a04HOM (popMe 00yUCHHUsI, CaMOCTOsATEIbHAs pa0d0Ta MOXKET BKJIFOYATh B Ce0s1 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOJIHEHHS CaMOCTOSTEIBHOW PabOThI, y oOydaromerocs GopMUpPYyeTcs Lenecoodpa3Hoe MIaHupOoBaHUE pabodero
BPEMEHH, KOTOPOE MO3BOJSCT MM Pa3BUBATh YMEHHS W HaBBIKM B YCBOCHHHM M CHCTEMAaTH3AllMU IPHOOpETaeMbIX 3HAHUH, obOecriedrBacT
BBICOKUI yPOBEHB yCIIEBAEMOCTH B IIEPUOJ 00YYEHHS, IOMOTAET ITOIYYUTh HaBBIKHU MOBBIICHUS TPO(ECCHOHAIBHOTO YPOBHSL.

MeTonuuecKUMH MaTeprallaMi, HalPaBJLFOLIMME CAMOCTOSITEIIBHYIO PaO0Ty 00yJaIOIIIXCsl SBISIOTCS:

- METOIMYECKHE YKa3aHMs 110 BHIIOJIHEHHIO KOHTPOJIBHBIX paboT (1 00yJaromuxcs 1o 3a04HOi hopme oOyueHus);

- y‘IeGHO-MGTOHI/I‘IGCKHﬁ Marepual 1o AMCHUIIIIMHE.

11.4. Metoxuueckue ykazaHus Julsi 00y4aroIuXcs 10 IPOXOXKACHUIO KOHCYIBTallUH.
o u3yuaeMoll JUCUUILIMHE IPOBOJSATCS ClIEIYIOIIUE BUIbI KOHCYIbTAIUA:
- KoHcynbramus co cnaboycrieBaroliuMy 00yJaronuMUCs - IpeIHa3HaYeHa JUIs:
° JIMKBUJALUK IPOOEIIOB P U3yUCHUH AUCLUILIMHBL;
° Pa3bsCHEHMs CIIOPHBIX BOIIPOCOB U BOIPOCOB, HaHOOIIEE CIOKHBIX JUIs U3yUYEHHUS;
° 3aKpeIlIeHNs IPOIICHHOrO MaTepuaa;
° JIMKBUJALUH aKaJeMHUYECKUX 3a/I0/DKEHHOCTEH.
TIpoBoxmuTCs peryaspHO coriacHo rpaduKy KOHCYIbTAIMil Ipenogasareis (He pexe | pasa B 2 Hezelnn).
- Koncynbranus no npoekTHOH U Hay4HO-HCCIIeI0BATEIbCKON NeATeIbHOCTH 00yYaroIUXCcs - IPOBOAUTCS C LIENbIO:
° paclIMpEeHHs Hay4HOIo Kpyro3opa oOy4aroluxcs;
° PacCMOTPEHUsI BOIIPOCOB, HE BKIIIOYEHHBIX B IIPOIPaMMy U3y4aeMOU JUCLUIIINHEI;
° yDIyOJIeHHOIo U3y4YeHUs MaTepualla Kypca;
° TIOMOIIM 00Y4aIOIUMCS B OJTOTOBKE HAyYHBIX CTaTeil ¥ JOKJIaN0B HAa KOH(EPECHIIUH;
° IOJITOTOBKH B Y4aCTHIO B KOHKYPCaX U OJIUMIIHAJIAX.
IIpoBoxmuTCs peryisipHO cortacHo rpadMKy KOHCYJBTAlMi HperojaBatels WIH MO YCTHOH JIOTOBOPEHHOCTH MEXIY

O6y‘{a}0LL[l/lMC§I 1 Operio/iaBaTeiieM.

11.5. Meroauueckue yka3aHusi JUisi 00y4YaroIIUXCsl O MPOXOMKICHHUIO TEKYIIEr0 KOHTPOJISI YCIIEBAGMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MPEIyCMaTPUBACT KOHTPOJIb KadecTBA 3HAHWH OOYyYaIOIIMXCS, OCYIISCTBISIEMOTO B TEUCHHE
CeMeCTpa ¢ LENBI0 OLECHWBAHUS XO/a OCBOCHHWS IMCUMIUIMHBL. HeBblmonHeHHe TpeOOBaHMIT WM MX YacTH IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISl YCTIEBAEMOCTH TPH YCIIEIIHOM TPOXOKIEHUHU NTPOMEXYTOUHOMN aTTeCcTallui MOXKET MPUBECTH K TTOHMKEHUIO UTOTOBOM OLIEHKH.

Bo3MmoxHBIE METOBI TEKYIIETO KOHTPOJIS:

- yCTHLIfI OIIPpOC Ha 3aHATHAX]

CHUCTEMAaTU4CCKas MMPOBEPKaA BHIITOJIHECHUS NHAUBUAYAJIbHBIX U JOMAITHUX SaﬂaHHﬁ;

3amuyTa OT4CTOB 110 .HaGOpaTOpHBIM pa60TaM;

MPOBEACHNUE KOHTPOJBHBIX pa60T;

TECTUPOBAHUC,

KOHTPOJIb CaMOCTOATECIIbHBIX pa60T;

TNIPOBEACHUE KOHTPOJIbHBIX pa60T;

BBITIOJTHCHUSA KOHTpOIIBHOfI pa60TI>I 3a04YHHKOB;

JIOKJIaJ] Ha Hay49HO!H KOH(EpeHINH;

HarmucCaHue HayLIHOﬁ CTaTbH.

11.6. Metoauueckue yka3aHus A 00y4aromuXcs 10 IPOXOXKICHHIO TeCTUPOBAHHUS.

Hcnonb3oBaHue TECTOBBIX 3aJaHUK BO3MOXHO KaK IIPU TEKyIIEeM KOHTPOJIE, TaK U MPU IPOBEJICHUU IIPOMEXYTOUHOH aTTecTaluy.
TecTbl MOT'YT IPOBOIUTHLCS KaK B MUCbMEHHOH (opMe, TaK U € UCIOIb30BAHUEM IEKTPOHHBIX CPEJCTB 00yUeHUSL.

MOXHO BBIIEIUTH OCHOBHBIE YPOBHH TECTa, B KOTOPBIX IPOBEpKa BO3PACTAeT OT KOHTPOJIS 3HAHUM (MHIMKATOP JOCTHKCHUS
KOMIIeTEHIUH - "3HaTh'") 10 MPUMEHEHHs HABBIKOB IIPU PEIICHUM TUIIOBBIX M HETUIIOBBIX 3a/a4 ((MHAUKATOPH! JOCTIKEHUS KOMIIETECHIINY -
"ymets" 1 "BraneTh"):

- IlepBelii ypOBEHD - y3HABaHHE PaHEE U3YYEHHOIO Miaepnana;



- BTopoii ypoBeHb - pelpoAyKTUBHBIH - B 33laHUSX HE COACPIKUTCS MaTepuaia Ajs OTBETa MM XK€ €ro U3BlIeUeHUe TpeOyeT He
TOJIBKO 3alIOMUHAHUS MaTepuala, HO U €ro HOHUMaHus (IOACTAHOBKA, KOHCTPYKTUBHBIH TECT, TUIIOBAs 3a/1a4a);

- Tperuil ypoBeHb - HETUIOBBIE 3a/a4M MOBBIIIEHHOH CIOXKHOCTHU, IJIsI KOTOPBIX TpeOyeTcs CaMOCTOATEIbHOE HAXOXKIACHUE
METOJIOB PEIlCHUs;

- CMemIaHHBI - HCIONB30BAaHHME 3JIEMEHTOB BCEX TpeX YPOBHEH JUIl IPOBEPKH PAa3HBIX HHIUKATOPOB JIOCTIKEHHS
KOMIIETEHLIUH.

Kpurepuu oneHku TecToBbIX paboT Oasupyrorcs Ha 100-6anbHoii mixane cormacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOZYJIbHO-PEUTUHIOBOIl CHCTEMe OLIEHKH KadecTBa ydeOHOH paborel crygeHToB B I'VAII" (momycTuMo NpUMeHEHHE JIH0OO0ro
KOJIMYECTBEHHOI'0 II0Ka3aTeIs OLEHKH C NpuBegeHneM ero k 100-nporeHTHoH mxkae):

- MeHee 55 - "He 3auTeHo" UM "HeyNOBIeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureno" unu "ygoBnerBoputensbHo" (3);
- ot 70 0o 84 - "3aytreHo" nnu "xopouro" (4);

- ot 85 10 100 - "3auteHo" uu "omau4HO" (5).

11.7. Metonudeckue yKazaHuUs IIsl 00yJalOIIHXCS 0 TPOXOXKIECHNIO TPOMEKYTOTHOH aTTeCTaIlIH.
IMpomexyTodHasi aTTecTamys OOYYAIOMUXCS MPETyCMAaTpPHBAeT OLEHMWBAHHWE IPOMEXYTOUHBIX M OKOHYATENBHBIX DPEe3YIbTaToB
o0ydenns no aucuumuinae. OHa BKIIOYaeT B ceOst:

- 3a9eT — 3T0 (opMa OIEHKH 3HAHUH, MONYICHHBIX OOYJAIONMMCS B XOIE M3YYeHUsS y4eOHOH MUCHMIUIMHEI B IETOM HIIH
TPOMEKYTOUHas! (IT0 OKOHYAaHHH CEMECTpa) OIleHKa 3HAHUH 00ydJaroMIMCs O OTASIBHBIM pa3jenaM AUCIHUILTHHBI C aTTeCTalHOHHOH
OLIEHKOM "3auTeHo0" uian "He 3a4TeHo".

3adeT MPOBOIUTCS B OXHON M3 CIEMYIONHX (OpM:

- B YCTHOH (popMe B BHJIe OTBETA HA OAUH HJIN HECKOIIBKO BOIIPOCOB IO JIUCIUIIINHE

- B IMNCbMEHHOH (hopMe B BHJE TecTa

- C IPUMEHHEM CPENCTB AeKTpoHHOTro 00yueHus (LMS I'YAIT)

B cmydae mucraHIMOHHON (OPMBI NPOMEXKYTOYHOH aTTeCTallWH, 3a4eT IPOBOAUTCS B BUJAEC TecTa C IPUMEHEHHEM CPEICTB

JICKTPOHHOI'O 06y‘ICHI/I$I .
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JIucT BHeceHUs U3MeHeHUuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI

. JlaTta u Ne
H3MEHeHHH 1
i . . NMPOTOKOJIa
JAOMNOJIHEHU . Copnepixanue U3MEHEHUIi U JONOJHeHUI
3aceJaHusA
Hoanucy BHecuiero
kadeapol

H3MCHCHUSA
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