MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUS POCCUIMCKOMN ®EJEPAIIMA
HBanroponckmnii ryMaHUTAPHO-TEXHUYECKHMI HHCTUTYT (puiinan)
(henepanbHOro rocyiapcTBeHHOr0o AaBTOHOMHOI'0 00pa30BaTeIbHOI0 YUpe:KIeHHs BbICIIero o0pa3oBaHus
"Cankr-IleTepOyprckmii rocyiapcTBeHHbIH YHUBEPCHTET 23POKOCMUYECKOro npudopocrpoenus'

Kadenpa npuxnagHoil MaTeMaTHKu, HHGOPMATHUKH H HHYOPMALMOHHBIX TAMOXKEHHBIX TEXHOJIOTHH

(Kadenpa 2)
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I.T.H., mpod.

(TIOMKHOCTB, Y. CTENCHb, 3BaHHe)
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HanmeHoBaHMe HaNMpaBJIeHUsI OATOTOBKH/ WupopmaTuKa U BEIMUCIUTENbHAS TEXHUKA
CHenuaJIbHOCTH
HaumeHoBaHNe HANIPABJIEHHOCTH ITporpamMmMHOe obGecIieueH e CPEICTB BEIYUCINTEILHON TEXHUKH U

ABTOMATU3UPOBAHHBIX CUCTEM

®opMma o0yuyeHHs O4HAast
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JIncer cornacoBanus padoyeil mporpaMMbl JTUCHHUTIIMHBI
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cr.iper. % 14.06.2023

(AOIKHOCTB, Y. CTerelh, 3patie) (nomnics, aara)
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E.A. SIxoBneBa

(ras, Gavmi)

H.B. XXnanosa

(nmrans, Gaviis)



AHHOTauA

Jucuurmuinnaa "MHTepHeT Bemiei" BXOAWT B 00pa3oBaTeNbHYIO IPOrpaMMy BBICIIETO 0Opa3oBaHMsS MO HAIPABICHHIO MOJITOTOBKH/
cnermaneHoctd  09.03.01 "UHdopmaTnka W BHIYHCIWTENbHAs TeXHHKA"' HampapieHHOCTH "[IporpamMmHOoe oOecriedyeHHe CpeacTB
BBIUHMCIIUTENIBHOI TEXHUKM W aBTOMATHU3HPOBaHHBIX cucteM". Jlucumminua peanmsyercs Kadenpoit mnpukiiagHoil MaTeMarHk,
nH(OPMATUKH ¥ HHYOPMAIIMOHHBIX TaMOXEHHBIX TexHoorui (Kadenpoii 2).

JlucuyIuiiHa HareneHa Ha ()OpPMUPOBAHHE y BBIITYCKHUKA CIIEIYIOIINX KOMIICTEHIINIL:

TIK-3 "CnocoGeH npoeKTUPOBaTh MOIb30BATENILCKHUE HHTEP(EWCH 0 TOTOBOMY 00pas3ily WM KOHIENIuK HHTepdeiica”
TIK-5 "CnocobeH pa3pabarsiBaTh TpeOOBaHHUS U MPOCKTUPOBATH IPOrpaMMHOE obecreucHue"

CopzeprkaHue IUCLIUILIMHBI OXBAaThIBAaeT KPYT BOIIPOCOB, CBSI3aHHBIX C TeXHOJNOrHel MHTepHeT Bemieil 1 ee MECTOM B COBPEMEHHOM
MHpe pa3pabOTKH TEXHUYECKUX U HPOrPAMMHBIX CPE/CTB.

IIpenonaBanye AUCHUILIMHBI TIPELyCMaTpUBAeT CIeAyIoIme (OpMBI OpraHM3alUK y4eOHOro Ipolecca: JEKIHH, J1abopaTopHbIe
paboThI, caMOCTOsTeNbHAsI paboTa 00yYaroIIerocst, KOHCYIBTAINN.

ITporpaMMoi#f TUCHUILIMHBEI NMPETYCMOTPEHBI CIEMYIONHe BHIBI KOHTPOJS: TEKyIIMH KOHTPOIb YCHEBAa€MOCTH, HMPOMEKYTOYHAs
artecranus B GopMe 3adera.

OO61ast TPyI0eMKOCTh OCBOSHUS JUCIUILIMHEI COCTAaBIISeT 3 3a4eTHBIX eAMHUIB, 108 yacos.

SI3bIK 00y4YeHUS MO AUCUUILIAHE "PyCCKUiA" .



1. Hepeqenb MJIAaHUPYEMBIX PE€3yJbTAaTOB Oﬁy‘le]-ll/lﬂ o TMCHMUIIJINHE

1.1. Uenm mpemonaBaHus TUCIUTUTAHBI

Ienan QUCIHMITIHNHEL:
- 3HAKOMCTBO 00YYaIOLIMXCs C TeXHONIOTUel MHTepHeT Beleii;
- Nzyuenue 0a3bl KOMIUICKTYOIUX MHTEpHETa BElIe;

- 3HAKOMCTBO CO CPE/ICTBAMH pa3pabOTKH, TPUMEHSIEMBIMH IIPH IPOTPAMMHPOBAHHHU YCTPOKUCTB C ITON TEXHOJIOTHEH.

1.2. JluciuiuinHa BXOAMT B COCTaB 4acTH, (opMupyeMoll ydacTHHKaMH OOpa3oBaTeNbHBIX OTHOIICHHUH, 00pa3oBaTesbHON

IporpaMMBbl BeIcIIero oopaszosanus (zanee — OI1 BO).

1.3. [lepeyeHp mIaHUPYEMBIX PE3yIIBTaTOB O0YUCHUS 110 AUCIHUILIHHE, COOTHECEHHBIX C INTAHUPYEMBIMH pe3yasTaramu ocBoenus OI1
BO.
B pesymbrate W3ydeHHs IMCHUIUIMHBI OOydYaromuiicss MOMKEH oONafaTh CISTYIOIMMH KOMIICTCHIMSMU HWIM HX YacTSIMHU.

KomneTeniuu u HUHAUKATOPBI UX NOCTHIKCHHSA IPUBE/ICHBI B Tabmue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHINI U HHIUKATOPOB UX JOCTIKCHUS

Kareropus (rpynma) Kon u HauMeHOBaHMe MH/IMKATOPA JOCTHKEHHUS
Kox 1 HamMeHOBaHHe KOMIIEeTEHIINH
KOMIIeTEeH I KOMIIETeHIM U
Ipodeccnonansuble TIK-3  Cnocobern  mpoextupoBarh [IK-3.Y.2. YMeTs nmpuMeHATH TPeOOBaHMSA IO NPOSKTUPOBAHUIO
KOMITETECHIIMH MOJIb30BaTENIbCKUE HWHTEp(EHCH MO IMOJb30BaTENbCKUX HHTEP(DEHCOB

roroBoMy oOpasmy wim konmenumu [1K-3.3.2. 3Harh TexHmueckme TpeOoBaHHMsA K HHTepdeiicHOH
uHTepdetica rpadpuKe M CTaHIAPTHI, PErIAMCHTHPYIOUIME TpeOOBaHUSA K
SProHOMMKE B3aMMOJEHCTBHSI YETIOBEK-CUCTEMA
IIK-3.B.1. Bnagers ocHOBaMH NPOEKTUPOBAHMS MPOTrPAMMHOTO
B3aMMOJICUCTBHA C uWHTepdelicaMu, CO3JaBaTh aJalTHBHbIC
HHTEpENCHI, pelaTh NPaKTHIECKHUE 3aJa4i ¢ UCIIOIb30BAHIEM

BU3YaJIbHBIX KOMIIOHECHTOB

IpodeccrnonanbHbie TIK-5  Cnocoben  paspabarbiBath [1K-5.3.2. 3HaTh METOMUKY MPOEKTHPOBAHMS M METOMbI aHAJIHM3a
KOMITCTECHIIUH TpeOoBaHHA u MIPOCKTHPOBATh TPeOOBaHHWN K NPOCKTHPOBAHUIO NMPOTPAMMHOTO OOECHCUEHHS,
IporpaMMHOE 00ecIeueHre 0COOCHHOCTH BHIOpaHHOM MPOrPaMMHON Cpelbl B COOTBETCTBHU

C CYIIECTBYIOIIEH MPOTPAaMMHOI apXUTEKTYpPOH

TIK-5.V.2. ¥YMeTp amanTupoBarTh TPeOOBaHUS K IHMPOrPAMMHOM
cpene W INPOrpaMMHOMY OOCCIICUCHHUIO, OLICHHWBAaTh CTEIICHb
3¢ GEKTHBHOCTH IPUHUMAEMBIX pELICHHH

IIK-5.B.2. Bnagers MeromamMu OIECHKH 3((EKTUBHOCTH
peanu3anyMy  NPOrpaMMHOrO  obecriedyeHHss B BHIOpaHHOM
MIPOTPpaMMHOM cpesie B COOTBETCTBHHU C TEXHHKO-TIPOTPaMMHOM

APXUTEKTY POt

2. MecTO IMCUMILIMHBI B cTpYKTYype OIl

JlucnuruinHa MoxKeT 6a3UpoBaThCA Ha 3HAHUAX, paHee NIPHOOPETEHHBIX 00yUarOUMUCS MIPU U3YyYEHHHU CACAYIOUIUX AUCLUIINH:
- UccnenoBanue onepanuii
- Kommnbrorepras rpaduka
- KomnbrorepHoe 3peHue
- Maremarudeckue METOIbI U MOJIEIH
- MeTozb! ONTUMAaNIBHBIX pEIICHUI
- MuxkpormnponeccopHble CUCTEMbI
- OcHOBBI pa3paboTKH HUH(GOPMALUOHHBIX CUCTEM
- OCHOBBI pOOOTOTEXHUKU
- OCHOBBI T€OpUH YIIPaBICHUS
- OTKpBITBIE CUCTEMBI
- [IporpamMmmupoBaHnue Ha si3bIkax Accembiepa
- [IpoexTupoBaHue yenoBeKO-MalIMHHOTO HHTEpdetica

- CHucTeMHEIH aHaAIH3
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- CucrteMbl UCKYCCTBEHHOI'O MHTEIIJICKTa

3HaHI/IH, TIOJTYYE€HHBIC ITPH U3YHUCHHUU MaTeprajia JTaHHOU JAUCHUIIIMHBI, KMEIOT KaK CaMOCTOATCIbHOC 3HAaYCHUE, TaK U MOI'yT OKa3aThb

BJIMSHUC HA NIPAKTUKHU, TOCYAJAPCTBCHHYIO UTOTIOBYIO aTTECTAllMIO U BBIIIOJTHEHUC BBIHyCKHOfI KBaJ'IPI(bPIKaIIPIOHHOfI pa60TLI.

3. O0beM 1 TPYAOEMKOCTh AN CIHILTHHBI
Jlanubie 00 0oO1IeM 00beMe JUCIMIUIMHBI, TPYIOSMKOCTH OTIECNIBHBIX BHIOB y4eOHOW pabOoThI MO JUCHHUIUIMHE (M pacrpeesicHue
9TOM TPYAOEMKOCTH TI0 CEMECTpaM) IPEICTABICHBI B TAOIHUIIE 2.
Tabnuma 2 — O0beM U TPYIOEMKOCTh TUCIUTUINHBI

Tpy1oeMKOCTb IO ceMecTpaM

Buj yuedHoii pagoTsl Bcero o

OO0was Tpy10eMKOCTh TucuuInHbI, 3E/4ac. 3/108 3/108
W3 HUX YaCOB MPAKTHYECKOH MOATOTOBKHU 20 20
AynuTOpHbBIE 3aHATHS, BCEro 4ac. 40 40
B TOM YHCIIE:

- nexuuu (JI), gac. 20 20

- mpaktiyeckue/cemuHapckue 3austus (113, C3), gac.

- nabopatopHsle pabdotsl (JIP), uac. 20 20

- KypcoBoii nmpoekt/pabora (KII, KP), 1ac.
DK3aMmeH, Jac.
CamocrosiTenbHas padora (CPC), Bcero yac. 68 68
Bua npomMesxyTouHoii arrecranun: 3a4eT, 1udQ. 3auet, sx3amen (3auet, udd. 3a4, Ik3.) 3auer 3auer

4. Conep:xaHue JUCIHUNITUHBI

4.1. Pacnpenesnenue TPyAOEMKOCTH TUCLUIUIMHEI IO pa3eiaM U BUAAM 3aHITHIA.

Pa3nensl, TeMbl TUCHUIUIAHBI U UX TPYAOEMKOCTh IIPHBE/ICHBI B TAONHUIIE 3.

Tabnuua 3 — Pa3nesnsl, TEMbI AUCIMIUIAHBL, HX TPYAOEMKOCTh

Jlekuuu, 3 (C3), JIP KII/KP CprC
Pasngennl, TeMbl JHCHUTILTHHBI

yac. yac. yac. yac. yac.
Cemectp 8

Paznen 1. UnTepuer Bemeit 4 0 0 0 12

Tema 1.1. BBenenne

Tema 1.2. OcHoBHble cpenctsa loT

Tema 1.3. Cmapt cuctemsl

Paznen 2. Texamueckue cpencrsa MHTepHeTa Bemeit 8 0 12 0 28

Tewma 2.1. Jaranku

Tema 2.2. O0paboTKa JaHHBIX

Tewma 2.3. [lepenaua maHHBIX

Paznen 3. [Iporpammusie cpenctBa MHTepHeTa Beeit 8 0 8 0 28

Tewma 3.1. UnTerpupoBaHHbIE CpeCTBA

Tema 3.2. JlokanbHbIE CPECTBA

Tema 3.3. I'moGanpHbBIE CpeacTBa

HUroro B cemectpe: 20 0 20 0 68
Hroro: 20 0 20 0 68



HpaKTI/I‘IeCKaSI IOATOTOBKA 3aKIIOYACTCsI B HENOCPEACTBEHHOM BBLINIOJIHEHUH 06y'-IaIOHII/IMI/IC}I ONpPEACIICHHBIX TPYAOBBIX quHKIlI/II\/’I,

CBSI3aHHBIX ¢ OyIyIIel mpogecCHOHaNEHON e TeNbHOCTBIO.

4.2. Conepxanue pas3JesioB U TeM JICKIIMOHHBIX 3aHATHH.

CozeprxaHue pa3lesioB H TeM JEKIHOHHBIX 3aHATHI MIPUBEICHO B Tabmume 4.

Tabmuua 4 — ConeprkaHue pa3esioB H TEM JICKIHOHHOTO [IUKIIa

Howep Ha3spaHnue u copepaxaHue pa3iesioB H TeM JEKIHOHHBIX 3aHATUI
pasaena
1 HuTtepuer Bemieit
Tema 1.1. BBenenne
Konnemnmus 10T, ee npeamecTBEHHUKN U UCTOPHS MOSBICHHUS.
Tema 1.2. OcnoBHble cpenctsa loT
W nentndukanus, u3MepeHns, nepeaada TaHHBIX U UX 00paboTKa.
Tema 1.3. Cmapt cuctemMsl
IIpuHIUnBI ocTpoeHus cMapt cucteM. Mecto MHTepHeTa Belel B COBpEMEHHOM CMapT MUDE.
2 Texuamuaeckue cpeactBa HTepHEeTa Bemei
Tema 2.1. JlaTanku
CpencrBa uaentudukanni. Cpeacrsa n3MepeHH.
Tema 2.2. O0paboTKa JaHHBIX
Cpencrea 06pabOTKH HaHHBIX. MUKPOKOMITBIOTEPHBIE H MUKPOKOHTPOJUIEPHBIE CHCTEMBI.
Tema 2.3. [lepenaua maHHBIX
IIpoBonusie n GecnpoBoanble TexHomornu. Bluetooth m WiFi. nRF24L01+. [Ipyrue cpencrsa kommyrtanun. Cranmapt IEEE
802.15.4.
3 IIporpammuble cpenctsa MHTepHeTa Been

Tema 3.1. HTErprpoBaHHbIE CpEACTBA

[TporpamMmHOE 06eciedeHIE MUKPOKOMITBIOTEPOB M MHKPOKOHTPOJIIICPOB.

Tema 3.2. JlokanbHBIE cpecTBa

Tonxmrouenne k JIBC. O6paboTka TaHHBIX HA BHEITHEM IS yCTPOUCTB | JokansHOM i cetr cepsepe. UART, COM.
Tema 3.3. ['moGanbHbBIE CpeacTBa

TTonxmouenue k cetn MuTepHeT. [o6anbHbIe cepBepbl. Obnadnbie cepBUCH U cepBepbl. REST.

4.3. Ilpaxktuueckue (CEMHUHAPCKUE) 3aHATHS

TeMbl IPaKTUUECKUX 3aHATUH U UX TPYLOEMKOCTb IIPUBECHBI B TAOIHLE 5.

Ta6muna 5 — [IpakTHueckue 3aHATHS U UX TPYJOEMKOCTb

N3 unx
No
Ne . . TpynoeMkocTh, NpPaKTHYECKOH
TeMbl IPAKTHYECKUX 3aAHATHI @opMbI NPAKTHYECKHX 3aHATUH] pa3aena
n/n qac. MOATOTOBKH,
AUCIMILIMHBI
yac.
Y4eOHBIM IIIaHOM HE MPETyCMOTPEHO
Bcero 0 0
4.4. JJaGopaTopHBIe 3aHATHSL
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEACHHI B TA0IHUIIE 6.
Tabnuua 6 — JlaboparopHble 3aHATHS U UX TPYIOEMKOCTh
U3 anx
No
Ne TpynoeMKoCTb, NPaKTHYeCKOi
HaumeHnoBaHue 1a60paTopHbIX paboT pasaena
n/n yac. MOATOTOBKH,
JTUCHUIIMHBI
yac.

Cemectp 8
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Ne TpynoemMkocTb,
HaumeHoBaHUe J1a60paTOPHBIX padoT
n/n yac.
1  COop DaHHBIX C TATIYUKOB 4
2 OO6paboTKa TaHHBIX M NPUHATHE PCLICHUI 4
3 KommyTtauust Mexny ycrpoiictBamu cetu MHTepHeTa Bewei 4
4 OG6paboTka AaHHBIX U3 ceTH MHTepHeTa Berueit 4
5 Baemnee ynpasieHue ceTbio MHTEepHETa Bemien 4
Bcero 20

4.5. KypcoBoe IpoeKTHpOBaHKE/BBIIIOIHEHNE KyPCOBOH pabOTHI

Y4eOHBIM IITAHOM HE NpeayCcCMOTpEHO.

4.6. CamocrosiTeNIbHAs paboTa 00yJarOIIXCs

Bupsl caMocTosTenbHOM paboThl M €€ TPYAOSEMKOCTh IIPUBEACHBI B TA0IUIIE 7.

Tabnuma 7 — Buasl caMoCTOATENIBHOM pabOTHI U €€ TPYLOEMKOCTh

Bua camocrosiTe/IbHOM padoThI

W3ydenue TeopeTndeckoro Marepuaia qucuummintel (TO)
Kypcooe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepara (P)

IToaroToBka k TekyieMy koHTpodro ycrneBaemoctu (TKY)
Jomamrnee 3ananue (/13)

KonTposnbhbie paboTs! 3a0unnkoB (KP3)

IoxroroBka k mpomexyTouHoii artectanuu (IT1A)

Bcero

N3 uux
NPaKTHYeCKOi
MOATOTOBKH,

yac.

4

20

Bcero,

qac.

24

12

68

Ne
pasieia

AUCHUILIHHBI

Cemectp 8,

qgac.
24
0
12
0

16

16

68



5. [lepeyeHnb y4eOHO-METOTUIECKOTO 00ecTIeYeHH 1JIsl CAMOCTOSITEIbLHOI Pad0ThI 00yYAIOIIHXCH 110
JUCHMIIMHE (MOTY.JII0)

V4eOHOo-MeToIMIecKHe MaTePHAIb JUIsl CAMOCTOSTEILHON paboThl 00yYaromuxcs yka3aHs! B ILIL 7-11.

6. Hepe'{e}lb NEYATHBIX U JJIEKTPOHHBIX yqeﬁm,lx H3IlaHI/I]7[

HepequL INEYaTHbIX U DJIEKTPOHHBIX y‘{e6HBIX U3JaHUNA IIpUBEACH B Ta6J'II/IIIe 8.

Ta6muma 8 — [TepeyeHb MeUaTHBIX U AIEKTPOHHBIX YUSOHBIX H3IaHUH

KosmuecTBo

IK3eMILISIPOB B

Mudp/ oudIMoTEKE
Bubanorpaguyeckas ccblika
URL apapec (kpome
3JIeKTPOHHBIX
JK3eMILISAPOB)

https://znanium.com/catalog/product/1002480 I'punrapn, C. UurtepHer Bemeii: bynymiee yxe 3aeck / I'punrapn C. - -
M.:AnbriuHa [Tabnumep, 2016. - 188 c. ISBN 978-5-9614-5853-4. -
Texct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002480. — Pexum nocrtyna: mo

TIOAITUCKE.

https://znanium.com/catalog/product/1816816 I'ypos, B. B. MuxponporeccopHsie cucteMsl : ydaeoHoe nocodue / B.B. -
I'ypoB. — Mocksa : UH®PA-M, 2022. — 336 c. + Jlon. mMarepuaisl
[Onexrponnsiii pecypc]. — (Bricmiee obpasoBanue: bakamaBpuar). —
DOI 10.12737/7788. - ISBN 978-5-16-009950-7. - Tekcr
anekrpoHHsbIil. - URL: https://znanium.com/catalog/product/1816816. —

Pexum JA0cCTyna: o noAnMcCKe.

https://znanium.com/catalog/product/1854244 3apamenckux, E. II. Wutepuer Bemeir. MccnemoBanus u 007acTh -
npuMeHenus : MoHorpadus / E.I1. 3apamenckux, U.E. AprembeB. —
Mocksa : UH®PA-M, 2022. — 188 c. — (Hayunas msbicip). — DOI
10.12737/13342. - ISBN 978-5-16-011476-7. - TekCT : 3MEKTPOHHBIH. -
URL:  https://znanium.com/catalog/product/1854244. —  Pexum

A0CTYyIa: 110 IMOANMNCKE.

https://e.lanbook.com/book/107890 Ietun, B. A. Cozganue ymHOro oma Ha 6asze Arduino / B. A. [etun. -
— Mocksa : MK Tlpecc, 2018. — 180 ¢. — ISBN 978-5-97060-620-
9. — Tekcr : anexkTpoHHbId // JlaHb : 3IEKTPOHHO-OMONHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/107890. — Pexum

A0CTyna: JJist aBTOpU3. MTOJIH30BaTEIICH.

https://e.lanbook.com/book/131675 Iletun, B. B. IIpakruueckas suuukinonenus Arduino : sHuuKiIoneus / -
B. B. Iletun, A. A. BuHsSKOBCKMHA. — 2-0€ H3A., WCIp. U AOMN. —
Mocksa : JIMK IlIpece, 2020. — 166 c. — ISBN 978-5-97060-798-
5. — Texkcr : anextponHbld // Jlaup : 37MeKTPOHHO-OMONHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/131675. — Pexum

JOCTyTa: JUIsl aBTOPH3. TTOIb30BaTENCH.

7. llepeyeHb 31eKTPOHHBIX 00pa30BaTeJIbHBIX pecypcoB HH(OPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOIi ceTH
"UnTepHeT"

[epeueHp 3MEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB MH(OPMAIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTn "MHTepHeT", HeoOXOqUMBIX
JUISL OCBOCHUSI TMCLIMIUIMHBI IPUBEACH B TadnuIe 9.
Tabmuma 9 — [lepedeHs MEKTPOHHBIX 00Pa30BaTENIFHEIX PECYPCOB HH(POPMALOHHO-TEIEKOMMYHHUKanOHHON cetH "VIHTepHeT"

URL anpec HaunmeHnoBanue

http://window.edu.ru/ Becnnarnas anexrponHas 6ubnuoreka onnaite "EnuHoe okHO kK 00pa3oBaTeIbHBIM pecypcam”
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URL aapec HaumenoBanue

https://www.intuit.ru/ Haumonansaerit OTkpbITEId YHEBepcuteT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunas anexrpoHHas OuOianoTeka
http://lib.guap.ru/ Bubnuorexa I'VAIL

https://znanium.com/ DNeKTPOHHO-OMOINOTEYHas cucTeMa Znanium

https://e.lanbook.com/ OBC Jlanb
https://www.book.ru/ BOOK.RU - coBpemeHHas 31eKTpoHHAss OubNIuoTeKa U1 By30B U CCy30B OT IpaBooOIIaaTess

https://urait.ru/ Oo6pa3zoBarenbHast miatdopma KOpait

8. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTUH

8.1. IlepeyeHs mporpaMMHOTO 00ECHIEYESHUS], UCTIONIB3YEMOTr0 MPU OCYLIECTBICHUH 00pa30BaTeIbHOTO MpoLecca MO JUCIUILIHHE.

INepedeHs ucoNb3yeMOro IporpaMMHOro obecreueHus npeacrasieH B Tabmumne 10.
Tabmuua 10 — [epeuenb nporpaMMHOTO oOeCIIeUeHHUs

HaumeHoBaHue

1 Arduino IDE
2 Embarcadero RAD Studio XE7 Professional
3 Microsoft Visual Studio Community

4 Visual Studio Code

8.2. TlepeyeHb HH(POPMAIMOHHO-CIPABOYHBIX CHUCTEM, HCIOJB3YEMBIX MPH OCYILECTBICHHH 00pa30BaTebHOrO Mpolecca Mo
JIUCHUILINHE

INepeueHs MCHOIB3yeMBIX HHQOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPe/ICTaBiIeH B Tabmuie 11.

Ta6nuua 11 — [epeyens nHOPMAIHOHHO-CITPABOYHBIX CUCTEM

Ne

n/n

HaumenoBanue

Y4eOHBIM IJIAHOM HE MPEIyCMOTPEHO

9. MarepuajbHO-TeXHHYecKas 0a3a

CocraB MaTepHaiIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOH U OCYILECTBICHUS O0pa30BaTe]bHOIO Ipoliecca IO AUCHUILIMHE,

npezacrasiieH B Tabnuie 12.

Tabnuna 12 — CocTaB MaTepuanbHO-TEXHHYECKOH 6a3bl

Ne HaunmeHoBaHHMe cOCTABHOM YacTH Homep aynntopun
n/n MaTepuaJbHO-TEeXHHYeCKOii 0a3bl (npu HeoOX0AMMOCTH)
1 ®Donn aynuropuit MO I'YAII i npoBeaeHust JEKIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH
2 Jlaboparopus nmporpaMMHUpOBaHUs U 0a3 JaHHBIX 207

10. OueHoyHble cpeacTBa IS MPOBeIeHUs MPOMEKYTOUHOI aTTecTaluu

10.1. CocraB OIICHOYHBIX CPEICTBIUIL IPOBENCHUS INPOMEKYTOUHOH arTrecTalMy OOyYaroIuxcs IO AWCHUIUIMHE NPUBEICH B

Taduuue 13.



Tabnumna 13 — CocTaB OIIEHOUHBIX CPEACTB AJS IPOBEICHUS IPOMEKYTOUHON aTTeCTalluU

Bua npoMe:KyTO4HOI aTTecTaluu IlepeyeHb OLIEHOYHBIX CPEICTB

3auer - Criucoxk BOITPOCOB

- Tector

10.2. B kadecTBe KpUTEpHEB OLECHKH yPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS) KOMIIETEHIMI OOy4YalOIIMMHCS HpHMEHAETC S-
OaybHas IIKajda OLEHKH C(HOPMHUPOBAHHOCTH KOMIIETCHILMH, KOTOpas mpuBedeHa B Tabmume 14. B TeyeHme cemecTpa MOXeET
ucnonb3oBarbest 100-6auibHas ImIKaga MORYIEHO-PEHTHHIOBOM CHCTEMBl YHHBEPCHUTETA, MPaBHiIa MCIOJIB30BaHUSI KOTOPOH, YCTAaHOBJIICHBI

COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMaTUBHBIM akToM [ YAIL.

Tabnuma 14 — Kpurepuu onjeHK: ypoBHs C(HOPMUPOBAHHOCTH KOMIICTEHIIUH

OneHka KoMITeTeHIIUA
XapakTepucTuka coOpMHPOBAHHBIX KOMIIeTeH M
5-0ajbHas KA

"omm4HO" - o0yuaromuiics yOOKo U BCECTOPOHHE YCBOWII IPOTrPaMMHBII MaTepuait;
"3a4TeHo" - YBEPEHHO, JIOTHYHO, ITOCIIE/IOBATEILHO ¥ TPAMOTHO €T0 U3JIaraer;
- ONUPasCh Ha 3HAHWUS OCHOBHOH M JONOJHHUTEIBHOH JIMTEPaTyphl, TECHO IPUBSA3BIBACT yCBOCHHEIE
Hay4HbIE MOJIOKEHHS C IPAKTHYECKOH JIeTEeIbHOCTBIO HallPaBIICHNS;
- yMeno 000CHOBBIBACT M apIYMEHTHPYET BBIJIBUTAEMbIE UM UJICH;
- JIeJIacT BBIBOABI U 000OIICHHS;

- cBOOOJIHO BJIaJIe€T CUCTEMOI CIICHUaIN3UPOBAHHBIX MIOHSTHH.

"xopomro" - oOyJaromuiicss TBEpAO YCBOMI IPOrPaMMHBI MaTepual, IpaMOTHO U IO CYyLIECTBY H3Jaraer ero,
"3auTeH0" ONHUPASACh HA 3HAHUS OCHOBHOM JINTEPATYPBI;

- He JIOICKAeT CYIIeCTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIE 3HAHUS C IIPAKTHUYECKOH JIEATEIbHOCTBIO HAIIPABICHUS;

- apTyMEHTHUPYET Hay4YHBbIEC [IOTOKEHUS;

- JIeJIaeT BBIBOJIbI U O0OOIICHNUS;

- BJIaJICET CUCTEMOMN CIELMATIN3UPOBAHHBIX TOHATHH.

"yIIOBIETBOPUTEIHHO" - 00y4JaroImuiics yCBOWII TOJIBKO OCHOBHOM IPOTpaMMHBLII MaTepual, 1o CyIECTBY U3/1araeT ero, OMHpasich
"3auTeH0" HAa 3HAHUS TOJIBKO OCHOBHOII JTUTEPaTyphl;
- JIOITyCKaeT HeCyIECTBEHHbIE OMUOKY U HETOYHOCTY,
- HCIBITHIBACT 3aTPYIHEHHS B IPAKTUUECKOM NIPUMEHCHUH 3HAHUN HAIPaBICHUS;
- c11abo apryMeHTUpyeT Hay4HbIe IOJIOKEHNUS;
- 3aTpyAHseTcs B (OpMynupOBaHUHU BBIBOAOB U 0000IICHHIA;

- YaCTU4YHO BJIAACCT CUCTEMOM CIICNaIN3UPOBAHHBIX MOHSITUH.

"HEeyNOBIETBOPUTENLHO" - 00ydJaroImuiicss He yCBOWII 3HAUUTENILHOM 4aCTH MPOrpaMMHOIO Marepuaa;
"He 3auTeHO" - JIOIIyCKAaeT CYIIECTBEHHbIE OIIMOKM U HETOYHOCTH IPH PACCMOTPEHUH MPOOIEM B KOHKPETHOM
HAIlpaBICHUM;

- UCIIBITBIBAET TPYAHOCTHU B IIPAKTUYECKOM IPUMEHEHUH 3HAHUH;
- HE MOXKET apryMEHTHPOBATh HAyUHBbIE I1OJI0XKEHHUS;

- He (OpMyNUPYeT BBIBOJOB U 0000IIeHHI.

10.3. TunoBble KOHTPOJIBbHBIE 33aHUS WM UHbIE MaTepUAIIbI.

Bormpocs! (3anaun) ai1st 9K3aMeHa MpeICTaBIeHEI B Tabiuie 15.

Ta6nuua 15 — Bonpock (3a1auu) Amsi SK3aMeHa

Ne

/ Ilepeyenb BompocoB (3agay) AJisi IK3aMeHa Kon nnankaropa
n/n

Y4eOHBIM IJIAHOM HE IPEyCMOTPEHO

Bompocsr (3agaun) s 3adera / nudd. 3auera npeacTasieHs! B Tabume 16.

Ta6muua 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3auera

10



i Ilepeuensb Bonpocos (3agay) aJs 3auera / audd. 3auera Kon mnankaropa
1 ITonsitne UnTepHeT Bemei. T1IK-5.3.2
2 Machine to machine. IK-5.3.2
3 Hcropus npoucxoxaenus Marepuera Beruei. I1K-5.3.2
4 WuTepHer Bewiel B cMapT cucreMax. [K-5.3.2
5 Wnentuduxanys. TIK-5.V.2
6 Wsmepenus. [K-5.V.2
7 Ilepenaua naHHBIX. [K-5.V.2
8 O0paboTka TaHHBIX. [K-5.V.2
9 Jaruuku (cpeactsa u3MepeHuit). [1K-5.B.2
10 [Jarumku (cpeactBa HICHTH(PHUKAIIN). I1K-5.B.2
11 MuUKpOKOMIIBIOTEPHbIE U MUKPOKOHTPOJIEPHBIE PELLICHUS. IIK-5.B.2
12 TIpoBomHasi KOMMYTAIHSI. IK-3.3.2
13 BecnpoBoanas kommytanus. Blutooth u WiFi. T1K-3.3.2
14 BbecnpoBoanas kommyTanus. nRF24L01+. T1K-3.3.2
15  becnpoBoanas kommyrauus. Cranaapr IEEE 802.15.4. T1IK-3.3.2
16  JloxanpHas pabora MHTepHeTa Beleii. [IK-3.¥.2
17  I'moGanpHas paboTa HHTEpHETA Belleil. [IK-3.V.2
18  IIpoTokosbl B3aUMOEHCTBUS. T1IK-3.B.1

ITepeueHs TeM I KypcOBOTO IIPOSKTHPOBAHHS/BBINOIHEHHS KypCOBOil pabOTHI Ipe/icTaBiIeHs! B Tabiuue 17.

Tab6muua 17 — [lepedeHp TeM A1 BHIIOTHEHHS KYPCOBOM PaboThI

Ne

/ IIpuMepHBbIii NepeyeHb TeM /IS BBINOJIHEHUs KYyPcoBOii padoThl
n/n

Y4eOHBIM IJIAaHOM HE MPEIyCMOTPEHO

BOHpOCLI JJI TIDOBEACHUS HpOMC)KyTO‘{HOﬁ aTTeCTalliu B BUAC TCCTUPOBAHUS NTPCACTABIICHBI B Ta6HI/IHC 18.

Ta6nuua 18 — [TpumepHbIil TepedeHb BOMPOCOB Il TECTOB

Iij:l IIpumepHbIii NepevyeHb BONPOCOB /LIS TECTOB Kon unaukaropa
1 YKkaxkuTe cpescTBa 6eCIPOBOAHOI KOMMYTallUH. IK-3.3.2
2 VKaxxuTe cpeacTBa MPOBOAHON KOMMYTAIUH. I1K-3.3.2
3 REST - 310 ... I1K-3.3.2
4 COM - 5710 ... IK-3.3.2
5 UART - 510 ... I1K-3.3.2
6 Bribepute cpeactBa naeHTHGUKAIMN. T1IK-5.3.2
7 Bribepute cpenctsa U3MEpEHHSI. [K-5.3.2
8 BriGepute cpencta nepeaady JaHHBIX. T1IK-5.3.2
9 Bribepute cpenctsa 00pabOTKH TaHHBIX. IK-5.3.2
10 Camplii 6onbIION paanyc AEHCTBUSA Y ... [K-5.3.2
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ITepedeHb TeM KOHTPOJIBHBIX PaboT MO JUCHUIUINHE 00yJaIONMXCs 3a09HOH (opMbI 00yUueHHs, IpeACTaBIeHbI B Tabmure 19.

Tabnuma 19 — IlepeueHb KOHTPONBHBIX PabOT
Ne

/ IlepedyeHb KOHTPOJIBLHBIX PaGoT
n/n

Y4eOHBIM IIIAHOM HE HPETyCMOTPEHO

10.4. MeTonuyeckue MaTepHabl, ONpeaesIONITe TPOLeypbl OLCHUBAHUS HHIMKATOPOB, XapaKTEPU3YIOIUX 3Tabl ()OPMHPOBAHHS
KOMIICTEHIIUH, colepKaTca B JIOKAJIBHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHPYIOMHMX HOPSAAOK U MPOLERYPY MPOBEACHUS TEKYILETO

KOHTPOJISl yCIIEBAGMOCTH M MTPOMEXKYTOUHOI arTecTauuu odyvaroumxcs ['VAIL
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11. MeTO}JH‘IECKHe YKazaHuda 1Jist oﬁyqamumxca M0 OCBOCHMIO TUCHUITIJINHBI

11.1. Metopuueckue yka3aHHs [T 00yJaroIuXcs 10 OCBOCHHIO JICKIIMOHHOTO MaTepHaa.

OCHOBHOE Ha3HA4YCHHE JEKLHOHHOIO MaTepuaja — JIOTHYECKU CTPOIHOE, CHCTEMHOE, IIyOOKOe M SICHOE H3JIOKCHHE Yy4eOHOro
Mmarepuana. HasHaueHue cOBpeMEHHOH JICKIMH B paMKaxX JUCHMIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO HMH(OpMamuio mo Teme, a B
OCBOCHHHU (DyHIaMEHTAIbHBIX MPOOIEeM AUCIUILIMHBI, METOOB HayYHOTO II0O3HAHMSA, HOBEHIINX JOCTIKEHUI HaydHOH Mblcnu. B yueOHOM
Hpolecce JICKIUS BBINOIHACT METOAOIOTHUECKYI0, OPTaHU3ALUOHHYI0 U HHPOPMAIMOHHYI0 (QyHKIMU. JIeKIs pacKpbIBaeT MOHATHHHBIN
anmapar KOHKPeTHOH o0nacTé 3HaHUS, € MpoOiIeMbl, JaeT IeJIbHOEe NMPEACTAaBIeHHE O JUCIHUIUIMHE, T0Ka3bIBA€T B3aUMOCBA3b C APYTUMU
JTUCLUIUTMHAMHU.

[TnaHupyemble pe3yasTaTsl IPU OCBOCHUH 00YYaIOIUMUCS JIEKIIMOHHOTO MaTepuana:

- MOJTy4€HHE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBA3aHHbIX 3HAHUH, YPOBEHb KOTOPBIX OINPEAEISIETCS LENEBOH YCTaHOBKOH K
Ka)XIO0l KOHKPETHOH TeMe;

- HOJIydeHHE OIbITa TBOPYECKOH PabOThl COBMECTHO C TIPENofiaBaTeieM;

- pa3BUTHE NPO(HECCUOHATIBHO-IENIOBBIX Ka4eCTB, JIIOOBU K IIPEIMETY U CaMOCTOATEIBHOTO TBOPUECKOTO MBIIIUICHNUS;

- MOSIBJICHUE HEOOXOAMMOTO HHTEpECca, HEOOXOAUMOTrO JUIsi CAMOCTOATENILHON paboThI;

- HOJIydeHHe 3HaHUH O COBPEMEHHOM YPOBHE PAa3BUTHS HAyKU M TEXHUKH U O IPOTHO3E UX Pa3BUTHUS Ha Onuokaiiime rogs;

- HAy4UTbCS METOAMYecKu o0padaTbiBaTh Marepuan (BBLACNATH INABHBIE MBICIM U IOJOKCHUS, MPUXOTUTh K KOHKPETHBIM
BBIBOJIaM, IIOBTOPATh UX B PA3IUYHBIX (OPMYIUPOBKAX);

- HOJIydeHHe TOYHOTO NOHUMAHUs BCeX HEOOXOIUMBIX TEPMUHOB U IIOHATHH.

JlexuMoHHBI MaTepuan MOXET CONPOBOXIATbCS AEMOHCTpAlMed ClIaiiioB M HCIOIb30BaHMEM pPAa3JaTOYHOrO Marepuana Ipu
MPOBEICHUH KOPOTKHX JUCKYCCUll 00 0COOCHHOCTAX NPUMEHEHHS OT/EIbHBIX TEMATUK 110 IUCIUILIHHE.

Briaensitorcs crneayromnye BUAbI JEKIUN:

- BBojgnas nekuus

BBonHas nekuus K AUCHUILIMHE 3HAKOMUT OOy4aroIUXCs C LEJBI0 M Ha3HaYeHHEM Kypca, €ro pOJIbI0 U MECTOM B
cucTeMe JUCHUIUIMH. B xozme Taxoil JIeKIUU CBA3BIBACTCS TEOPETUUECKHH U NMPAKTUYECKUI MaTepuan ¢ NPaKTUKOW Oymymieit
paboThl, pacckasblBacTcs oOIas MeTonuka paGOoThl HajJ KypcoM, IpeJIararoTcCs JIMTEPaTypHble UCTOYHHKH, MOMOTAroLIye
YCBOGHHIO MaTepualla JUCHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTAaBATCA HaydHbIC IPOOJIEMBI, BBIIBUIAIOTCA T'UIOTE3BL,
omnpezensercs GopMa TEKyIIETo KOHTPOJIA U IPOMEXYTOUHOH aTTecTalum.

BBoznas nexuus K paszeny. AHaJIOTMYHO BBOJHOMU JICKIIMY K JUCHUIUIMHE PACKPBIBACT Psi] BOIPOCOB, HO CBSI3aHHBIX HE
C IUMCLIMIUIMHOM B LIEJIOM, a C TEMATUKOW KOHKPETHOI'O pasjena.
- O0630pHast neKuus

IIpoBoauTCs ¢ 1eNbI0 CUCTEMAaTH3allMU 3HaHUN Ha Goliee BBICOKOM YPOBHE, paCCMOTPEHHs 0CO00 TPYIHBIX BOIIPOCOB
JUCHUIUINHBL.
- IIpobnemuas nexuus

Ha nanHOl Nexuuy HOBOe 3HAHME BBOAUTCA KAaK HEU3BECTHOE, KOTOpoe HeoOXoauMmo "OTKphITh"'. B pamkax nexuuu
cozzaeTcs MpoOiieMHast CUTyalys, KOTOPY0 00ydaroliie pelaoT HOITAIHO ¢ MOACKa3KaMU U MOMOLIbIO IPENoAaBaTeIs.
- Jlexuus BABOEM

OTa pa3sHOBUIHOCTH JICKLUHU SBISIETCS IPOJOKEHHEM M Pa3sBUTHEM MPOOIEMHOIO M3JI0KEHHs Marepuana B JUajore
IByX Ipenojasareneil. 31ech MOAENUPYIOTCS peajbHble CUTyallud OOCYXJCHUS TEOPETUYECKHX U MPaKTHYECKUX BOIPOCOB
JIByMsl CLICLIUATIMCTaMH.
- Jlexuus c 3apaHee 3aIIaHUPOBAHHBIMU OLINOKaMH

JlaHHas JeKuMs IpHU3BaHA aKTUBU3UPOBATh BHUMAaHME OOYyYalOIIUXCS, Pa3BUBaTh UX MBICIUTEIbHYIO AEATEIbHOCTD,
(hopMupOBaTh YMEHHUE BBICTYNATh B POJIM SKCIEPTOB.

3amaya mpenonaBarelqs COCTOMT B TOM, 4YTOOBI 3aJIKUTh B JIKIMIO OIPEAENICHHOE KOJIMYECTBO OMIMOOK
COJIEPIKATEIBLHOTO, METOIMIECKOT0, TOBeieHIeCcKoro Xxapakrepa. [lonbupatorcst Hanbolee THITMYHBIE OMIMOKH, KOTOPEIE OOBIYHO
HE BBIITYMBAIOTCS, a Kak Obl 3aTYIIEBBIBAIOTCS. 3ajada OOydalOIIMXCSl COCTOMT B TOM, YTOOBI IO XOAy JIEKIIMH OTMedarb
ommoOKy, PUKCHPOBATh U HAa3bIBaTh X B KOHIIE.
- Jlexuus-npecc-koHpepeHus

IMpenonaBarens TPOCHT OOYJAIONMIMXCS 3aJaBaTh MMCHMEHHO BOIPOCHI IO JaHHOW TeMe. B TeueHHe IBYX-TpeX MHUHYT
obOyuatonuecs GopMyIHpYIOT HanOoIee HHTEPECYIONIME UX BOIPOCH! M IIEPEAAIOT MPETOaBaTelio, KOTOPBIH B TEUCHUE TpexX-
ISITU MUHYT COPTHPYET BOIPOCHI 110 MX COICP)KAHUIO U HauMHAeT JieKuuto. JIekius usnaraercsa He KaK OTBEThl Ha BOIPOCHL, a
KaK CBSI3HBIH TEKCT, B IIPOLIECCE U3NIOKEHHS! KOTOPOTO (POPMUPYIOTCS OTBETHI.
- Jlexkuus-KoHCYIbTaLUs

Marepuai u3naraercs B BUZ€ BOIIPOCOB U OTBETOB UJIM BOIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa npenocTaBIeHuUs JISKIMOHHOTO MaTepraa;
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- BBozHas 4acTh JeKIUH

ITepBoe mpencraBieHue O JISKIHN COASPIKUTCS ke B popMyanpoBke TeMbl. OHa TOJDKHA OBITH KPATKOIi, BEIPAXKaTh CYTh
OCHOBHOM wuzieH, ObITh HpHBIeKaTenbHON mo Qopme. IlemecoobpasHo 3mech cka3zaTh Ha 3HAYEHHE OTOM TeMbI s
HOCJIEAYIOIEero YCBOCHUsS 3HAHMI M Pa3BUTHUs JIMYHOCTH oOydarommxcs, s Oyaymieil mpoecCHOHaIbHOH AesTeIbHOCTH.
Jlanee MOXHO COOOIIUTH IENHU JIEKIMH M ee IutaH. JKelaTeiabHO COPHEHTHPOBAThH CIyIIaTeNleld Ha IOCIELYIONIUH KOHTPOIb
3HAaHWH, NOJIE3HO YKa3aTh Ha CBS3b HOBOIO MaTepHalia C IPOWHICHHBIM U IPEABLAYIIUM. TeMIT H3JI0KEHUs STOH 4acTH JICKIHH,
KaK MPaBMIIO, JIOJDKCH OBITh BBIIIE TEMIIA H3JI0XKEHUSI OCHOBHOTO, YTO 3aCTaBISIET 00yYAIONIMXCS CUXOJIOTHIECKH COOpaThes U
COCPENOTOUNTHCS. BBOMHAS YacTh JIEKIIMU OOBIYHO 3aHUMAeT 5-7 MUHYT.

- OCHOBHAsI 4aCTb JICKIIIH

IMepexony K M3JIOKEHHIO IIEPBOTO BOIPOCA, KaK IPaBHIIO, JOJDKHA IPEAIISCTBOBATh May3a. B 3T0 Bpems JIEeKTOp MOXeT
HPOBEPUTH, BCE JIM CIIYLIATENIN TOTOBBI K BOCIPHATHUIO JICKIUH (II03bI, BEIPAXKSHUS JIULL, PA3rOBOPHI). 3aMeTHUB 00y4aloNUXCs, He
TOTOBBIX K BOCIIPUSITHIO, ONBITHBIE IPETIONABATENN IPOM3HOCIT KPAaTKyl0 MOOHIU3YIOIIYIO (pa3y, OCTAHABIMBAIOT B3I Ha
HepaJuBhIX, PeXe - Ha3bIBAIOT (haMHIIUIO, UM M HE TPATAT BpeMsl Ha JIHTENbHbIC 3aMeUaHHsI.

JU1st TOro 4TOOBI IPEOAONETh MOTEHIHATBHYIO TACCUBHOCTD CIyILIaTeNleld, He0OXOAMMO BCEMH BO3MOXKHBIMH CIIOCO0aMHU
HpHIATh JICKIUH HPOONEMHBINH Xapakrep, MOOykaas Clymarenedl K CaMOCTOSATENBHON IT03HABaTeNbHOH AKTUBHOCTU H
TBOPUYECTBY.

K TakuM aKTUBHBIM CPEICTBAM MOXKHO OTHECTH:

° oOpameHre K 00y4JaroIiMCs ¢ BOIIPOCAMH, YTOYHSIOIINMI HOHUMaHUe OCHOBHEIX HJed U ()aKTOB TEMBI;

° OpraHU3aIHI0 MHHH-CTOJIKHOBCHUH PAa3IMYHBIX TOYEK 3PEHHMS MO BBIABUHYTHIM IIPEIIOAABATENIEM MTOJIOKECHHSIM;

° TIOCTAHOBKY BOIIPOCOB, 33]1a4 C MHOXKECTBEHHOCTBIO PEIICHUH 1 1Ip.;

° MHIMBUJYaJbHBIA CTHIIb M3JI0KEHHUS MaTepHaa;

° obecrieueHre 00paTHOI CBSI3H.

- 3axroyeHue

B mpomecce uTeHms JEKIMH IperojaBaTellb JOJDKEH IM03a00THUTHCS O ee 3aBepIieHHH. Paccumrars Bpems, a He
IpephIBaTh JICKIHUIO Ha noxycioBe. OOBIYHO IS 3aKTIOUEHHs] MaTepuaia ObIBaeT JJOCTATOYHO 5-7 MHHYT. 3aBepIias JEKIHIo,
IperofiaBaTelb OTBEYAeT Ha BOIIPOCH! CIyIIaTeNeH, TOABOIHUT UTOT, JaeT METOANIECKHE YKa3aHUs K CAaMOCTOSATENBHON paboTe,
KOMMEHTHPYET IpeJyIaraeMylo JIUTeparypy. 3aKaHIUBaTh JEKIHIO HY’)KHO KOHCTPYKTHBHO IT0 COJEPIKAHUIO U MOJOKUTEIBHO 110
SMOIMOHATBHOMY HacTpoto. OOydJarommecs TOIDKHBI YHTH 3aWHTEpPECOBAHHBIMM, 3aHHTPUTOBAHHBIMH, KENIAIOIIHMH

OHpO6OBaTB 3aBTpa K€ NPEUIOKEHHA JIEKTOPA, a TAKIKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCEC.

11.2. Metonuueckue ykazanus st 00y4aroIMXCs 110 BBINOJHEHUIO J1JaOOpaTOpHbIX padoT.

B xoze BbINONHEHHA 1a00paTOPHBIX PaboT 00yuaromuiics JOKEH YIIyOUTh U 3aKPEIUTh 3HAHUS, IPAKTUYECKUE HABBIKH, OBIAJCTh
COBPEMEHHOH METOAMKOM M TEXHHKOH OKCIEPHMEHTa B COOTBETCTBHM C KBaJM(HUKALMOHHOH XapaKTepUCTHKOH 00ydJaromerocs.
Bemonnenue s1abopaTtopHEIX pabOT COCTOMT U3 IKCIEPUMEHTAJIbHO-IPAKTHYECKOM, PacueTHO-aHAJIMTHYECKOH YacTed M KOHTPOIBHBIX
MEpOIPUATHH.

BrInonHeHue 1a00paToOpHBIX PaboT 0OydaloIuMcsl SIBISIETCS HEOTHEMJIEMOM YacTbi0 W3Yy4YEHHsl IHUCLUILIMHBI, ONpenessieMon
y4eOHBIM IIJTAHOM, ¥ OTHOCHTCS K CPEJICTBaM, 00ECIIeUHBAIOIINM PEIICHHE CIIEYIONMX OCHOBHBIX 3a/1a4 00y4aloIerocs:

- IPUOOPETEHNE HABBIKOB MCCIIEIOBAHUS MIPOLIECCOB, SBICHUH M 00BEKTOB, H3y4aeMbIX B paMKaxX JAHHOH JVCIMILIMHEI,
- 3aKpeIuIeHHe, Pa3BUTHE U ACTAIN3ALMS TEOPETHUSCKUX 3HAHUH, OJyYCHHBIX Ha JICKIHSX;

- TIOTy4YeHHEe HOBOH HH(OPMAIUH 110 U3y4aeMOi JUCIUILINHE;

- IPUOOPETEHNE HABBIKOB CAMOCTOSTEIEHOM paboThl ¢ 1ab0paTOPHBIM 000PYIOBAHHEM H IIPUOOpaMU.

JlaGoparopHble pabOTHI MPOBOIATCS B (hOpME NPAKTUUECKOil MOAroTOBKY. [IpH BBINOIHEHHHU JIaGOPATOPHBIX PabOT obydaromuecs

BBIIIOJHSIOT OT/IEIBHBIN TPYJ0BbIe QYHKIMH, CBI3aHHbIE ¢ OymyIiel npodecCHOHANBHO AesTeIbHOCTBIO:
- IIPUHSATHE NPOSKTHEIX PELICHHUIT;
- BBINOJIHEHHE JEICTBUH COIIACHO MHCTPYKIUH, 00pa3Iy WM CAMOCTOSTEIBHO IPUHATOTO PELICHNS;
- o(OopMIIEHHE OTYETHOCTH.

BrInonHenue 00yJaromuMcst 1ab0paTopHBIX padoT He B IOJTHOM 00beMe MOXKET IIPUBECTH K IIOHIKEHUIO OLIEHKH 33 JUCIUILINHY 13-
32 HU3KOTO YPOBHSI OCBOCHHSI KOMIIETEHIINH:

- BBINOJHEHHE MeHee 75% 1abopaTopHBIX paboT - MOHMKEHHE MAaKCUMAIbHOW OIeHKH Ha 1 6an;
- BBIIoNTHeHHe MeHee 50% J1abopaTopHbIX paboT - MOHKEHIE MAaKCHMAaJIbHOM OIeHKN Ha 2 6aiia;
- HEBBINOIHEHHE JTa00OPaTOPHBIX PadoT - HOHMKEHHE MAKCHMAIILHOMN OLICHKH Ha 3 Gaa.

3ajanue ¥ TPeOOBaHUS K MPOBEACHHUIO Ta00PaTOPHEIX PaboT.
3ajaHus ¥ TpeOOBaHUS K 1a00PaTOpHBIM pabotaM pasmerensl B Jlnanom kabunete I'YAII B paszerne AUCHMILIMHEL

Crpykrypa u popma otdeTa 0 JlabopaTopHOii padoTe.

Otyer o aboparopHOil paboTe ciaercs B MeKTpOHHOM Buae (mokymeHT Word, nokyment PDF) uepes Jlnunbtit kabunet I'VAIL. Otuer
71a00paTOpHOIT paboTe CONEPIKUT CIETYIOIINE ICMEHTHL:
- TUTYJBHBIH JIUCT C Ha3BaHUEM JMCLUILINHBI, HOMEPOM M Ha3BaHUEM Jab0paTopHOil paboThI;

- LIENM ¥ 33J]a491 paboThI;
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- 3aJlaHMKE;
- X0 paboThI (Ip1 HEOOXOAUMOCTH);
- cXeéMa KOMIIOHOBKH (IIp1 HEOOXOAUMOCTH);
- cxeMa aropuTMa (Ipu HeoOXOAUMOCTH);
- TEKCT IPOrpaMmsbl (IIpu HEOOXOIMMOCTH);
- BBIBOJIBI;
- CIIUCOK HCIIOIb30BaHHBIX HCTOYHHKOB.
TpeboBanus k 0(hOPMIEHHIO OTYETa O J1abOpaTOpHOI padoTe.
- O6mue TpeGoBaHUs U PEKOMEHIALNY 10 BBINOIHEHHIO MICBMEHHBIX padoT : Metoxudeckue ykazauus / C.-Ilerep0. roc. yH-T
a’poKocM. mpubopocTpoeHus ; coct. A. A. Copokus. - CII6. : U3n-so I'YAIL, 2017. - 32 c.
- O0mue TpeOoBaHUS ¥ PEKOMEHJALNH 10 BBHITOIHEHHIO NMICBMEHHBIX Pa0oT : METOAUYECKUE YKa3aHHS (C U3MEHEHUsMU Om
09.01.2019) [Onexrponnslii pecypc] / WBanroponckuit ¢pumman C.-Iletep6. roc. yH-T adpoKOCM. IPHOOPOCTPOCHHS ; COCT. A. A.

CopoxuH. - Banropon : 2019. - 37 c¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsrii kabuner I'VAIL

11.3. Metoguueckue ykazaHUs Ui 00y4arolUXCsl O IIPOXOXKICHUIO CaMOCTOSITEIbHOM paboThI.

B xozie BBINOIHEHUS CAMOCTOSTENILHON PabOThl, 00yUaroLIMiics BBINONHAECT PaboTy M0 3aJaHUIO U IIPU METOAUYECKOM PYKOBOICTBE
IpernojaBaress, Ho 0e3 ero HemoCPeACTBEHHOTO Y4acTHsL.

Jlns oOyuaronuxcst Mo 3a04HOH GopMe 00ydeHHs, caMOCTOsTeNbHAas paboTa MOXKET BKIIFOYATh B ce0s1 KOHTPOJIBHYIO PaboTy.

B mpornecce BBINONHEHUS CaMOCTOSATENbHOI paboThl, y oOydaromerocst (GopMupyercst LeaecooOpa3Hoe IIaHHpOBaHHE pabodero
BPEMEHH, KOTOPOE IMO3BOJSIET UM pa3BUBATh YMEHHsS M HaBBIKM B YCBOGHMH U CHCTEMAaTH3allUU MpHOOpeTaeMbIX 3HaHUil, oOecreunBaer
BBICOKUH YPOBEHb yCIIEBAEMOCTH B II€pUOJ] 00y4eHHUs, IOMOraeT OTyYUTh HaBBIKH HOBBILECHUS IPO(ECCUOHAIBHOIO YPOBHSL.

MeroauyeckuMy MaTepualaMy, HalIpaByIAOIUMU CaMOCTOATEIbHYIO pab0Ty 00yUYarOIIUXCsl ABISIOTCS:

- y4eOHO-MeTOIUYECKUH MaTepual 1o AUCLUILIMHE.

11.4. Meroanveckue ykazaHus A5l 00yUIaIOUIMXCs IO MPOXOKICHUIO KOHCYJIBTALIUH.
[To n3y4aemoil TUCIUIITHHE TPOBOISATCS CIEAYIOLINE BUABI KOHCYIBTAITHI:
- KoHcynpranus co cnaboycneBaonMMu 00yYaroIMHUC - peIHa3HaueHa IS
° JIMKBHJALIUY MTPOOEIIOB MPH U3YUCHUH JUCIUILIHHBL,
° pa3bsCHEHHS CIIOPHBIX BOIIPOCOB U BOMPOCOB, HAUO0JIEE CIIOKHBIX JUIS U3YUCHUS,
° 3aKpeIICHNs MIPOIAEHHOTO MaTepHuana;
° IMKBUIAIUHN aKaJeMUICCKHUX 33I0JDKEHHOCTEH.
IIpoBoAMTCS PEeryNsipHO cOMIacHO rpaduKy KOHCYIbTAlMi Tpenogasarens (He pexe 1 pa3a B 2 Henemnu).
- KoHcysbTanus no npoekTHO# U HayYHO-MCCIIeJ0BATENbCKOM JICSTEIBHOCTH 00yYarOIIMXCS - TPOBOAUTCS C LIEIBIO:
° PaCHIMPEHUs HAyYHOTO KPYro30pa o0y4aromuxcs;
° pacCCMOTPEHUS BOIIPOCOB, HE BKJIFOYEHHBIX B IPOTPAMMY M3y4aeMOI TUCIUIUINHBL
° yrIyOJIeHHOTO U3yUYeHHUsl MaTepHaia Kypca,
° MOMOUIX 00YYaIOIMMCS B TIOArOTOBKE HAYYHBIX CTaTeH U JIOKJIa0B Ha KOH(EPECHIH;
° MMOJATOTOBKU B YYaCTHUIO B KOHKYpCax M OJIMMITHA/IAX.
[IpoBoauTCsSl peryasipHO coriacHO rpadUKy KOHCYJIBTALMi NpernoJaBaTessl WM MO0 YCTHOH JOTOBOPEHHOCTH MEXIY

O6y'-IaIOH.II/IMCH U NIPETIOAaBaTCIIEM.

11.5. MeTtonudeckue yKka3aHus Uil 00yJaloNINXCs 10 TTPOXOMKACHHUIO TEKYIIEro KOHTPOJIS YCIIeBaEMOCTH.

Texymmii KOHTPONb YCIIEBAEMOCTH NPEAyCMAaTPUBACT KOHTPOIb KadecTBa 3HAHMH OOYJAIONIMXCS, OCYIIECTBISIEMOTO B TEUCHHE
ceMecTpa C IIeNIbI0 OIIEHMBAHMS XOIa OCBOCHHS NUCHUIUIMHBL HeBbImonHeHHe TpeOOBaHMII MM MX YacTH IO MPOXOXKACHUIO TEKYIETro
KOHTPOJIS yCIIEBAEMOCTH TIPH YCTIEITHOM MPOXOXKICHUH POMEXKYTOUHOH aTTeCTalli MOJKET MPHBECTH K MOHMKEHHIO HTOTOBOH OLICHKH.

B03MOXKHBIE METOIBI TEKYIIETO KOHTPOJIS:

- YCTHBIH OIIPOC Ha 3aHATHUSIX;

- CUCTEMAaTHUY€CKasa MPOBEPKa BBIMOJIHEHUA HHAUBUAYAJTBHBIX U JOMAITHUX 3a;1aHm71;
- 3aIlIUTa OTYETOB MO JTAOOPATOPHEIM PadoOTaM;

- TIpOBEICHIE KOHTPOJIBHBIX paboT;

- TECTHPOBAHNE;

- KOHTPOJIb CAMOCTOATEIIbHBIX pa60T;

- TIpOBECHIE KOHTPOJIBHBIX paboT;

- JIOKJIaJ] Ha Hay4YHOU KOH(EPCHIUH;

- HaltMCaHue HaquOﬁ CTaTbu.

11.6. MeToguueckue YKasaHus 0Jid 06yt1a}01.unxc;{ o HpOXf)g(Z[eHI/I}O TECTUPOBAHUA.



Vcnonb30BaHNe TECTOBBIX 3aIaHMIl BOBMOXHO Kak IPHU TEKYIIEeM KOHTPOJE, TaK U MPH IPOBEACHUH IIPOMEKYTOUYHOU aTTeCTAIUH.
TecTbl MOTYT IPOBOIUTHCS Kak B MIHCHMEHHOM (opMe, Tak U ¢ UCIIONIb30BAaHUEM JIEKTPOHHBIX CPEJICTB O0yUYEHNUSL.

MOXHO BBIIEIHTh OCHOBHBIC YPOBHHM TE€CTa, B KOTOPHIX IIPOBEpKAa BO3PACTAET OT KOHTPOJS 3HAHMII (MHAMKATOP MOCTHXKSHHS
KOMIIETEHIMH - "3HaTh'") 10 MPUMEHEHHS HABBIKOB IPH PEIICHHU TUIIOBBIX U HETUIOBBIX 3a]a4 ((MHIUKATOPBI JOCTHKEHUS KOMIIETECHIIHH -
"ymets" 1 "BnaseTs"):

- IlepBblii ypoBeHb - y3HaBaHHE paHee H3yUEHHOTO MaTepuaa;

- Bropoii ypoBeHb - penpoayKTHBHBIH - B 3aJJaHUsIX HE COICPIKUTCS MaTepHaia s OTBETa MU XKe ero U3BJIeYeHHe TpedyeT He
TOJIBKO 3aIIOMHHAHHS MaTepuaia, HO U €ro NOHUMaHHMs (II0ACTaHOBKA, KOHCTPYKTHUBHBII TECT, TUIIOBAs 3a/1a4a);

- Tpernit ypoBeHb - HETHIIOBBIC 3aJauM IIOBBILICHHOW CIIOXKHOCTH, JUISI KOTOPBIX TpeOyeTcs caMOCTOSTENbHOE HAXOXJCHHE
METOJIOB PeIlCHHUS;

- CMelIaHHBIi - HCHONB30BAaHUE OJJIEMEHTOB BCEX TPEX YPOBHEH Ui HPOBEPKU pPAas3HBIX HHIMKATOPOB JOCTIDKEHUS
KOMIIETCHIIUH.

Kputepun oneHku TecToBbIX pabor Gasupyrorcs Ha 100-6GanpHoi mikane cormacHo MJIO T'YAIL. CMK 2.77 "IlonoxeHue o
MOZY/IBHO-PEHTHHIOBOI CHCTEMEe OIICHKH KadecTBa y4yeOHOW pabotel crygeHToB B ['YAII" (momycTuMo mpUMEHEHHE JH0O0ro
KOJIMYECTBEHHOTO TIOKa3aTelsi OLEHKH ¢ npHBeaeHueM ero K 100-nporeHTHOH mKane):

- MeHee 55 - "He 3auTeH0" win "HeynoBIeTBOpUTENbHO" (2);
- 0T 55 1o 69 - "3aureHo" wim "ynosnersopurenabHo” (3);
- ot 70 no 84 - "3aureHo" wim "xoporo" (4);

- ot 85 1o 100 - "3auteHo" uinu "omm4yHO" (5).

11.7. Metonuueckue ykazaHUs JUIs 00y4aroIIUXCsl O IIPOXOXKICHUIO IPOMEXKYTOUHON aTTeCTaIUu.
ITpomexyTouyHast arrecTanus OOyYaroIUXCA IPeIyCMaTpuUBaeT OLIEHUBAaHUE IIPOMEKYTOUHBIX M OKOHUATEIBbHBIX PE3y/IbTaToB
oOyuenust mo aucuuirae. OHa BKITIOYaeT B ce0s:

- 3a4eT — 9T0 ()opMa OLEHKU 3HAHHUHU, MONYYEHHBIX OOYyYalOIIMMCS B XOJ€ M3y4eHMs Y4eOHOH NUCIMIUIMHBI B LIEJIOM WU
IIPOMEXKYTOUYHas (II0 OKOHYaHUM CEMECTPa) OLICHKa 3HaHUH 00yuaromuMcs 0 OTAEIbHBIM pa3/enaM JUCLHUIUINHBI ¢ aTTeCTallHOHHON
OLICHKOH "3auTeHO" UM "He 3auTeHO".

3aueT NPOBOAUTCS B OAHOU U3 CIEAYIOUIUX HOpM:

- B yCTHOM (opMe B BUJIE OTBETA HA OIUH MM HECKOJIBKO BOIPOCOB IO JUCIUILINHE

- B IICbMEHHOMH (opMe B BUJIE TECTa

- C IpUMEHUEM CPeJCTB AMeKTpoHHoro ooyuyenus (LMS I'VAII)

B cnyuae aucTaHIMOHHOM (GOpMBI IIPOMEKYTOUHOM aTTecTalldy, 3a4eT IPOBOJAMUTCS B BHAE TecTa C NPUMEHEHUEM CPEICTB

3IIEKTPOHHOI0 00yYEHHUS.
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JIneT BHeceHMs M3MEeHeHHUI B pado4yIo MpPorpaMMy AW CIUIITTHHBI

JlaTa BHeCceHHs

. Jara n Ne
H3MEHeHHUH 1 Hoanucn
. . . NPOTOKOJIA
JAONOJIHEHU . Copnepixanue M3MEHEHUI U JONIOJHEHUI 3aB.
3acelaHus .
[oanuch, BHeciero Kkadeapoii
Kkadeapsl

HU3MEHCHUA
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