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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u onodpena s peanuzanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

[Ipotokom ot 20 r. Ne
3aB. kadenpoii J.YO. Ycarsrii

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2025 - 2026
y4eOHOM rojIy Ha 3aceqaHuu Kapeapbl DJIEKTPOHUKU U MHKPOIJICKTPOHHUKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii I[.IOFC&TBII\;I

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzarnuu B 2026 - 2027
y4eOHOM T'OJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJICKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadeapoii J.YO. Ycartsrit

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2027 - 2028
y4eOHOM T'OJTy Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJICKTPOHUKH

[Iporokomn ot 20 1. Ne

3aB. kadenpoii Z{.IOj’caTLIﬁ




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Lenbto AMCUUIUIMHBI SBIISAETCS OBJIAZICHUE CTYIEHTAMH HEOOXOIUMBIM U JOCTATOYHBIM
YPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIUNA B cooTBeTCTBUM ¢ TpeboBaHusmMu OI'OC BO mo
Hanpasienuio nmoarotoBku 11.03.04 «DOnekTpoHuKa M HAHOAIIEKTPOHHMKa», HampaBieHHOCTbH
(mpoduip) [IpoexTrpoBanue u nporpaMmupoBanue cucrem MuaTepuera Bemieil.

JlaThb cTyJeHTaM IpeCTaBIeHHE 00 OCHOBHBIX TeXHOJOTHIX VIHTepHeTa Bellei, IpUBHUTH
CTYJI€HTaM HaBbIKU MCCIIE0BATEIbCKOM pabOThl, MpeAroaraoieii caMoCTOATEIbHOE U3yUYeHUE
JOKYMEHTAllUH, CHeUM(PUIECKUX HHCTPYMEHTOB U MPOTPAMMHBIX CPEJICTB, MO3BOJISIOMINX
UCIIOJIb30BaTh TexHoJoruu HTepHeTa Beleil B

IIPOEKTHOM AEATEIbHOCTH.

2 MecTO TUCHUILTUHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

Huctummmaa OcHOBEI IHTEpHET Belel BXOAUT B 00s13aTSIIEHYIO YacTh yUeOHOTO TUTaHa
00pa3oBaTebHON IPOrpPaMMBbI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOOuMBbl  3HaHUS  (YMEHMs,  BIAJCHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUIUIUH/ IPAKTUK:

Komnerennuu, nonydeHHble OOyYaloLIMMHCS B XOJI€ OCBOEHHS 00pa3oBaTelIbHBIX
IIPOrpamMM CpeHEN IIKOJIBI.

3HaHus (YMEHHUs, BJIaJICHUs ), [TOJIyYEHHbIE NPU U3yYE€HUU JAHHON AMCLUIUIMHBI OyIyT
HEO0XO0IUMBI JUISl U3yUCHUS UCHUILINH/TIPAKTHK:

VYyeOHasi - 03HaKOMUTENIbHAS IPAKTUKA

[IponBukeHNE HAYYHOU IPOTYKIIUH

VY4ebHas - mpaKTHKa I10 MOIY4YE€HHU IO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUI U HaBBIKOB,
B TOM YMCJIE IIEPBUYHBIX YMEHUI 1 HABBIKOB HAy4YHO-UCCIIEI0BATEIBCKON ACSATEIBHOCTH

IIpon3BoacTBEHHAs — IPOU3BOACTBEHHO-TEXHOJIOTNYECKAs
BrinonHenue u 3ammura BoITyCKHOW KBaTU(UKAMOHHON paboThI
IIpoekTHas NeATENBHOCTD

Real-Time Operating System (RTOS) B 10T
MuxkpoxoHTpoJsuiepsl apxuTekTypsl ARM

CAIIP ycTpoiicTB IPOMBIIUIEHHON IEKTPOHUKHU

Arduino. ITpoekTupoBaHue yCTPOUCTB

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThl 00yUeHH s

B pesynbrare ocBoeHus AucUUIUIMHBL (Moayns) «OcHoBbl MHTepHeT Bemeil»
0o0yyJaronuiics 10mKeH 00J1a1aTh CICYIOITUMA KOMIIETCHITUSIMH:

KOI[ HHIUKaTOpa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 CnocoOeH HCIIONBb30BaTh TOJOXKEHUS, 3aKOHBI W METOJbl €CTECTBEHHBIX HAyK U
MaTEMaTUKU JUIsl PELIEHUs 33/1a4 NH)KCHEPHOU 1€ATEIbHOCTH

OIlIK-1.1 [Tpumensier Gpusndeckre 3aKOHbI 1 MATEMAaTUYECKIE METOIBI JJIsI PEIICHHS
3aJ]1a4 TEOPETHUYECKOTO M MPUKIIATHOTO XapaKTepa
OIIK-1.2 Ucnonb3yeT 3HaHUS GU3UKKM U MAaTEMATUKH MPH PEIICHUH MPAKTUYECKUX

3a1a4




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh AMCIUIUIMHBI COCTaBAeT 4 3aueTHbIX eaunul] 144 akaj. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 92 akaj. 4acos:
—aynutopHas — 90 aka. 4acos;

— BHEAYAUTOPHAS — 2 aKa/I. 4aCOB,;

— caMmocTosTeIbHas paboTa — 52 akaJl. 4acoB;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

dDopMa arrecTaluu - 3a4cT

AynutopHast § S
o | KoHTaKTHAs pabota 4 3 Dopma TeKyIIero
[=
5 B aKaJ. Jyacax o Bu KOHTPOJIS
Paznein/ rema 8 (B axan. yacax) = & n . P Kon
S 3 Y caMOCTOATENILHOM |  yCIieBaeMOCTH U
JIUCIUILIAHEI 5 [~ . | xoMIeTeHIUH
@) g g padoThI MIPOMEKYTOUHOMH
Tex. mab. | mpaKT. z\g aTTecTaluu
3aH. | 3aH. | QO 9
1. OcuoBsl MHTEpHETA Benien
IlogroroBka Kk
1.1 Benenue, 0a30BBIE HDAKTHYCCKIM
TPUHITHIIBI, CTaHJapTHI, p3aH;ITmIM
apxutektypa  loT. Web aaTaCKaym;Ir
Bemieii WOT. KorHuTHUBHBIN HBVHCHIC ’
Wurtepuer  Bemeir  CloT. Teopezwiecxoro
Crnoco0bl B3aUMOJEHCTBUS C MaTeDHaNa Texymuii KOHTPOJIb
HMHTEPHET-BEI[aMH. nermﬁ YCIIEBACMOCTH.
Konuenius ) YcTHBIR onpoc.
tent CamocrosaTensHOe P OIlK-1.1,
10T u cocraBusgomue €€ 6 12 6 - PaGora ¢
H3y4YeHHE yueOHOU N OIlK-1.2
TEXHOJIOTHH. U HAVIHO AJIEKTPOHHOM
BsaumoericTBue loT ¢ e yaT o CEeTeBOI KaHOaH-
HEePCIEeKTUBHBIMU Pa6POTaYIc) nockoit (Tpemno).
WH(POKOMMYHHKAIIHOHHBIMHU EKTDOHHLIMIL
TEXHOJIOTHSIMHU. 6uGH 5 oTeKaMI
Hanpassienis Beimonnenne
MPaKTUYECKOTO MPUMEHEHHUS DAKTHYCCKIX
10T. MaTepHEeT HAaHO BemIeH. P paor
1
ITonroroBka x
MPAKTHIECKUM
3aHSATHAM,
JIaTaCKayTHHT,
H3yYCHHE
1.2 OOwmmue cBeneHHus o TEOPETUIECKOTO N
N Tekymmuii KOHTPOJIb
PaaruovYacTOTHON MaTepHaa
. YCIIEBAEMOCTH.
uAeHTH(pUKAUT RFID, JIEKIUH. Y CTHBIH OIDPOC
METKH, CUYMTHIBAIOIIC 6 12 6 CaMoCTOSTENbHOE PaGora g ’ OIIK-1.1,
YCTpOMCTBA, CTaHJApTHI, H3y4deHHe yueOHou . OIlK-1.2
. N AJIEKTPOHHOM
COBPEMEHHOW COCTOSIHHE U U HAYYHOM o
MEPCIICKTUBBI pa3BUTHS JIUTEPATYPBI CeTeBOi KanGan-
’ nockoii (Tpemno).
00J1aCTU IPUMEHECHUS. Pabora ¢
3JIEKTPOHHBIMHU
OMOIHOTEKAMH
Brimonaenue
MPAKTUYECKUX
pabor




IToaroroBka k

IIPOEKTHBIX paboT

1.3 OcHOBHbIC TOHATHA W MIPAKTUIECKUM
MPUHIUITEI CEHCOPHBIX CETEeH. 3aHATHUSM,
BazoBast apxurekrypa, y3Ibl, JIaTaCKayTHHT,
CIOCOOBI Tepeayl JaHHBIX, n3y4yeHue Texymuii KOHTPOIb
MPOTOKOJIBI W TEXHOJIOTHHU TEOPETUYECKOTO yCIIEBaEMOCTH.
nepemaun naHHBIX B BCC. Marepuana VYerHbIi ompoc.
TumnoBble apXUTEKTypsl H JIEKIUH. Pabora ¢
TOTIOJIOTHH, PEKUMBI pabOTHI, 12 5 CamocrosTensHoe AJIEKTPOHHOM OIlK-1.1,
MIPOTOKOJIBI  MapIIpyTHU3aLUU W3ydYCeHHE YUYSOHOH| ceTeBoi KaHOaH- OIlK-1.2
BCC. Mo6unbnbie BCC. W HAyYHOU JTIOCKOM
Comnpsokenne BCC ¢ ceramu mureparypsl  |(Tpemo).moaroroBka
o0riero MOJIb30BaHMUSL. Pabota ¢ pedeparo u
Ipo6aemsr peanuzaruu BCC, 3JIEKTPOHHBIMHU TIpe3eHTalNH.
AJIEKTPONUTAHHE Y3JIOB OT Oubimorexkamu
BaemHe cpensl. BCC m Brimonuenne
Nurepuer Bemeil. [IPaAKTUYECKUX
pabor
[Noaroroska k
MPAKTHIECKIM
3aHATHSM,
aTacKayTHHT
14 MexMalInHHbIC A Msyqe};{ne ’
KOMMYHHKarmu M2M .
0611112; H SN TeopeTndeckoro | Tekymuii KOHTPOJIb
A —— P MZM’ Marepuana yCIeBaeMOCTH.
Kom 2HKaHHH Manor(; JIEKITUH. YcrHbli onpoc.
Y N CaMoCTOSATENBHOE PaGora ¢ OIIK-1.1,
paauyca neicTBus 6 12 o .
NFC u3yueHHue y4eOHOI 3JIEKTPOHHOMN OIlK-1.2
+ TIpoMBIILICHKEIE ceTi W HAyYHOU CeTeBOi KaHOaH-
IS eaan3alun M2M. o
A P H JIUTEPATyPHI nockoii (Tpemno).
CoBpeMeHHOE COCTOSHHE H Pabora TpoexrHas
MEPCIEKTUBBI
p 2 3JIEKTPOHHBIMU
npumeneri M2M. OubIIMoTEKAMH
Brinonnenne
MIPaKTHYECKUX
IPOEKTHBIX PaboT
[ToaroroBka k
MPAaKTUIECKUM
3aHATHSM,
aTacKayTHHT
1.5 CrangapThl ¥ IPOTOKOJIBI A H3yqe};me ’
nepenavn JaHHbIX B 10T. N
PeAati A N Teoperndeckoro | Texymuii KOHTPOIIb
Knaccugukanust TeXHOJIOTHIA Marepuana yeHeBaeMOCTH
mepenaun  JaHHBIX B |0T. [ VerHbi onpoc.
Craunapter |IEEE 802.15.4 ) ’
ZigB?ep 6LOWP A’N 6 12 CaMoCTOSATENBHOE PaGora ¢ OIIK-1.1,
Wireles’sH ART 1/; M3y4deHHne yaeOHOn 3JIEKTPOHHOMN OIlIK-1.2
Y Hay4HOH ceTeBOH KaHOaH-
ISA100.113, Z-Wave, o
JIUTEPATypPhI nockoii (Tpemno).
Bluetooth LowEner
CeMEHCTEO 9y, Pabota ¢ IIpoekTHas padora.
5 3JIEKTPOHHBIMU
CTaHAApTOB 1. OubIMoTEKAMHU
Brinonnenue
MPaKTHYECKUX




IToaroroBka k

MPAaKTUYECKUM
3aHSATHAM,
JTaTaCKayTHHT,
H3Y4YCHHE
1.6 [IpaxTrnyeckas Y .
TeopeTnueckoro | TeKyIuii KOHTPOJIb
peammzanus 10T.
N MaTepHaa YCIIEBAEMOCTH.
«YMHas TUTaHeTa», «YMHBIA N N
JIOM», «YMHas D3HEprus» JICKIIHH. YeTHEL onpoc.
> ’ CaMoCTOSATENBHOE PaGora ¢ OIIK-1.1,
«YMHBIT TPaHCIOPTY, 6 6 11 N N
«YMHOE M3y4YCHHE YICOHOU 3JIEKTPOHHOU OIIK-1.2
Y HAy4HOU CeTeBOil kKaHOaH-
MIPOM3BOJICTBOY, «YMHast .
JIUTEPATyPHI nockoii (Tpemno).
MEIMIIMHAY, «YMHAas KU3Hb)»
Pabota ¢ IIpoekTHas pabora.
U JIPYTHE TPOCKTHI.
3JIEKTPOHHBIMHU
OMOIMOTEKAMH
Brimonaenune
MPaKTHYECKUX
pabor
HWroro no pazneny 36 54 52
HWroro 3a cemectp 18 18 35 3auéT
Hroro no aucrumninuae 36 54 52 3a4er




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Bce mpakrtuueckue 3aHATHS MPEIyCMATPUBAIOT HUCIOIL30BAaHHUE METOJIa IPOCKTOB,
npoOJIeMHOE 00yYEHUE U, IIPOBOASTCS B HHTEPAKTUBHOM (hOpME C IOMOIIBIO MYJIbTUMEIUIHOTO
obopynoBanus. JlJist IpoBeACHUS 3aHATHIA UCIIOJIB3YETCS — MPOOJIEMHAs JICKITHS, CUTYaIlIMOHHBIN
aHanmu3. [y npoBeneHus NPaKTUIECKUX 3aHATHI - METOJ] TPOEKTOB, BHITOJHEHUE TBOPUYECKHIX
3a1aHuii. DTO MPEeTyCMOTPEHO TPAAUIIMOHHON M MOy IbHO-KOMITETEHTHOCTHOM TEXHOJIOTHSIMH.

B pamkax WHTEpaKTHBHOTO OOyd4eHHUsi npuMeHsroTcs IT-meToapl (Mcmoib30oBaHHE
CETEBBIX MYJIbTUMEAUNHBIX YYECOHHKOB pPa3paOOTYMKOB MPOrPaMMHOTO  00eCHeqeHHs,
AJIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYpPCOB IO JaHHOW TUCIMIUIMHE, B ToM uucie u DOP
kaephl); COBMECTHAsE paboTa B MajibIX rpymniax (2-3 CTyAeHTa) — MPOX0XKICHHE BCEX ATANOB U
METO/IOB TIOJYYCHUsSI IPOCKTA; WHAMBHIYaJIbHOE OOYUYCHUE TPHU BBHIIIOJHEHUU TPEANPOCKTHOTO
aHanm3a.

6 YueOHO-MeTOAMYeCKOe 0O0ecredeHue CAMOCTOSITeIbHOM padoThl 00y4aroMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA 1JIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. ly6kos, 1. C. Penienue npakTuueckux 3a/1a4 Ha 0a3e TEXHOJIOIMY HHTEPHETA BelleH :
yuebHoe mocobue / U. C. [lyokos, I1. C. Cramesckuii, 1. H. SIkoBuna. — HoBocubupck : HI'TVY,
2017. — 80 c. — ISBN 978-5-7782-3161-0. — Tekcr : anektpouubiii // JlaHb : 3JEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/118206 (mata oOpamieHus:
08.06.2021). — Pexwum mocTyna: 1jisi aBTOPH3. TOJIb30BATEICH.

2. JlozoBckuii, B. H. Hanotexnonoruu B anekTpoHHKEe. BBeneHre B CrenuanibHOCTD :
yueOHoe mocobue / B. H. Jlozosckuii, C. B. JlozoBckuii. — 2-¢ u3j., crep. — Cankrt-IlerepOypr :
Jlanp, 2019. — 332 c¢. — ISBN 978-5-8114-3986-7. — Tekcr : anekrponHsiii // Jlanb :
3JIEKTPOHHO-OnOMmoreunas cuctema. — URL: https://e.lanbook.com/book/113943 (nara
obpamienus: 22.05.2020). — Pexxum qocTymna: Ajist aBTOpU3. TOJIb30BaTENeH.

0) lonoJiHMTEILHASA JIUTEpaTypa:

1.3apamenckux, E. I1. OcHoBbI OnM3HEC-UH(GOPMATUKH © YIEOHUK U TPAKTUKYM JIJIsl By30B
| E. TI. 3apamenckux. — Mocksa : M3marensctBo lOpaiit, 2021. — 407 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-9916-8210-7. — Tekcr : anextponnsiit // OBC FOpaiit [caitt]. —
URL.: https://urait.ru/bcode/469830 (nata oopamenus: 08.06.2021).

B) MeTtoanyeckne yKazaHus:
1. Kpyrorun, [I. I'. IcTopust u METOI0IOTHS HAYKH M TEXHUKH B 00JIACTH DJIEKTPOHUKH U

HAHOTEXHOJIOTHH | yueOHO-MeToandeckoe mocobue / JI. I'. Kpyrorun. — Mocksa : MUCHUC,
2015. — 102 c. — ISBN 978-5-87623-920-4. — Tekcr : anekTpoHHbIit // JlaHb : 31EeKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/116667 (mara oOpamieHwus:

22.05.2020). — Pexxum gocTyIia: s aBTOPH3. ITOJIH30BaTEIEH.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:



IIporpammHoe o0ecnieyeHue

HaumeHoBaHume o
HO Ne A0rosopa CpOK JACUCTBUA JIMLCH3UN
7Zip CBOOOIHO 0eccpovHO
MS Office 2007 |, 135 1 17.09.2007 GeccpodHo
Professional
GIMP CcBOOOIHO 0OECCPOUHO
ACKOH J1-261-17 oT N
Kommnac 3D 5.16|16.03.2017 p
FAR Manager [cBoGoaHO 0OECCPOUHO
Altium Designer|K-113-11 oT 5eCChOUO
Academic 11.04.2011 p
Arduino CcBO0OJIHO 0EeCCPOYHO
HpO(l)eCCI/IOHaJIbHI)Ie 6331)1 JAHHBbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CHUCTEMBI
Hazssanue KypcCa CcpuiKa
VIeKTpOHHAA 0238 NEPUOMMYCCKHX| e /i eastview.com/
u3nanuii East View Information Services,
HanmmonanpHas uH(pOpMaIMOHHO-

aHaJIuTHYECKasa cHucremMa — Poccuiickui
nHeKc HayyHoro nurtuposanus (PHHIL)

URL.: https://elibrary.ru/project_risc.asp

ITouckoBass cucremMa AxageMus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Nndopmannonnass cucrema - EnuHoe
OKHO _JIoCcTyna K __MH(MOPMAIMOHHBIM

URL: http://window.edu.ru/

denepanbHOE rocyJapCTBEHHOE
O0DKETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepalbLHbIN HWHCTUTYT
Poccuiickas I'ocynapcrBennas

ounonmoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

ONEeKTpOHHBIE

pecypchl  OUOIHOTEKU

MI'TYV um. I''I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TGXHI/ILICCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIIFOYACT:




Tun u HazBanue ayautopur OCHalIEHUE ay IUTOPUH

KomnbroTepHsle  Kkiaccel  yHHBepcuTeTa  IlepcoHanpHbBIE  KOMIBIOTEPHl  CO
CHEIHaIM3UPOBAaHHBIM POTPAMMHBIM 00€CIIEYCHHEM.

JUist YTeHus JIEKIUI: TOMEIIeHNE U TEXHMUECKUE CPEeICTBA AJIs IEMOHCTPAIIUU TPUMEPOB
Y CII0COOOB MPOEKTUPOBaHMSI, BHI€0 (GUIBMOB U Ipe3eHTanuii. MynbtuMeuitnoe 000pyaoBaHue
(ayn. 460, 365).

CrienraaM3upOBaHHbI KOMITBIOTEPHBIH Kitacc (nabopatopust 343) 5 KOMIUIEKTOB
otiamounbix miat Triscend TE512S32 ¢ Gnokamu nutanust + 5 B 0,5 A, 5 kommnsrotepos ¢ O3Y
He meHee 512 Mb, mo6oi HY rereparop, AByXKaHaIBHBIN OCIuLIOTpad ¢ pa3BepTKOi HE MeHEee
0,2 MKC, M3MEpUTEIh YaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecrieuenue Triscend FastChip,
nporpammsl Juist pacdera kodddumuentos GuibtpoB KUX 1 BUX.

AyIuTOpHH IS CAMOCTOATENBHON pabOThl: KOMIIBIOTEPHBIE KJIACCHI; YATAIBHBIC 3aJIbI
oubmorexku Ilepconanpupie komubioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEAy YHHUBEPCHTETA

[Tomemenne [asi XpaHeHUss U NPOPUIAKTHUECKOTO OOCITY)KMBaHHUS y4eOHOIO
00opyIoBaHUs

Crennaxu s xpaHeHusi yuyeOHoro obopynoBanus. kadsl m1s xpaHeHus ydeGHO-
METOMYECKON TOKyMEHTALUH, Y4EOHOT0 000pYJ0BaHUS U yU€OHO-HATJIAIHBIX TOCOOUIA.



[Tpunoxenue 1

6. YueOHO-MeTOIMYeCKOe O0ecniedyeHHE CAMOCTOSATE]bHON PadoThl 00y4YarOUIUXCS.

OrneHouHbIe cpesicTBa AJIs TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTallH 110
UuToraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenue cemectpa nmpeayCMOTPEHO BBIITOJIHEHUE YCTHBIX U MUChbMEHHBIX KOHTPOJIBHBIX
paboT mo nucuuIuiMHe (MO0 MHAWBUIYalbHBIM BapHUaHTaM), MPOBEpKa paboT — eKEHEAENbHO,
BBITIOJTHEHHE 324€THBIX pa0OT MO TeMaM JIOKJIa/I0B.

OcHoBHast yacTh 3aJaHUi BBIOJMHSAETCA Ha 3aHATUAX. CamocrosTenbHas padora
IIPEAyCMaTpUBACT:

- IOJrOTOBKY K 3aHATUSAM, U3yUEHHE HEOOXOJUMBIX Pa3esioB B KOHCIEKTaX, y4eOHBIX
OCOOMSIX U METOJMYECKUX YKa3aHUsSAX; padoTa co CIIpaBOYHOM JIUTEPATypOi

- UcrmpaBlieHHe OmMOOK, 3amMedaHuid, odopmieHHEe pedepaToB W MPOSKTOB, paboTa ¢
AJIIEKTPOHHOU KaHOAH-TOCKOM.

CamocTosiTeJIbHAS paﬁoTa B X0/1€ ayAUTOPHBIX 3aHATHH IIpeamnoJiaracT: U3y4YCeHue nu
MMOBTOPCHUC TCOPCTHUUYCCKOI0O Marcpuajia I10 TEMaM JIGKLIHI;’I (HO KOHCIICKTaM H yqe6H0171
JIATCPATYpPEC, MCTOAUYICCKUM YK8.38.HI/I$IM), pelCHUC 3a1a4, BbIIIOJIHCHUC NHAWUBUAYAJIbHBIX pa60T.

CamocrosiTeJbHas paﬁoTa Mol KOHTPOJIEM npenoaaBaTe/ist NpcaArnojaaract noaroToBKy
KOHCIICKTOB M BBIIIOJITHCHUC H€O6XOI[I/IMI>IX pacuc€ToB 1O pasaciaM JUCHUIIIIMHBI, PCUHICHUC U
IMPOBEPKaA MperoaaBaTCyIicM 3aaay, MoAroToBKa K 3a4CTy.

BueaynuTopHas camocTosiTeJIbHAsi padoTa CTYJEHTOB IIPEANONAracT IOATOTOBKY K
7a00paTOPHBIM 3aHATHSM, IOATOTOBKY K KOHTPOJBHBIM pa0oTaM, BBIIIOJHEHHE 3a/laHUil
(;1rabopaTOpHBIX PaboT), MOATOTOBKY K 3a4eTy; U3yUeHHE HEOOXOJUMBIX Pa3/ieioB B KOHCIIEKTaX,
y4eOHBIX MOCOOMSIX M METOAMYECKHX YKa3aHMsX; paboTa CcO CIPAaBOYHON JHUTEpaTypoOu,
HCIpaBJIEHUE OIINOOK, 3aMeuaHuii, opopmiieHHe paboT; padoTy ¢ KOMIIBIOTEPHBIMU MaKETaMU U
AJIEKTPOHHBIMU YYE€OHUKaMH pa3pabOoTYUKOB MPOrPaMMHOT0 O0ECeUueHuUs 0 JUCIUILINHE.

ITo nanHO¥ AMCHMNIMHE MPETYCMOTPEHBI Pa3INYHbie BBl KOHTPOJISA Pe3yabTaTOB
00yuYeHusi: mexywutl KOHTPOIh (KEeHeAeIbHas MPOBEPKA BBIMOIHEHUS 3aJaHUN M pabOTHI C
y4eOHON JUTepaTypoi), nepuoduyeckuti KOHTPOIb (MPaKTHUECKHE PaOOTHI) MO KaXIOW Teme
TVCIATUTHHBL,  NPOMeNCYMOUHbli KOHTPOJIB B BUE 3aueta 1 u 2 cemectpe.

[IpakTrueckue 3aHATHS MPEIIOJIAraloT MOATOTOBKY JOKIaIa U MIPE3CHTAIUN 110 TEME
pedepara. [lyonnuHoe BhICTyIIIeHHE. BhINoMHEHNE TPOCTOTO MPOEKTA.

Tembl pedepaToB M NPOEKTOB MO AMCHHUILIHHE

Hcropust mpemMeTHOTO OKPYKEHHS YeTTOBEKa.
[TpakTiueckas peanusanust 10T YMHas rutaneTay, « Y MHBIA JOMY.
[Tpaktuueckas peanuzamnus 10T, «YMHas sHEpTUY,
ITpakTrueckas peanusauus 10T «YMHBINA TpaHCTIOPT.
[TpakTuueckas peanuzamus 10T», «YMHOE TPOU3BOIACTBOY,
[Ipaktuueckas peanuzauus 0T «YMHas meguuHa
Hcropust co3nanus u passutus pupmer Intel. Beimyckaemas npomykius.
HWcropus coznanus u pasputus pupmel Apple. Boimyckaemasi mpoyKIiusl.

NN E



9. CoBpeMmeHHble cTaHAapThl KadecTBa. OOnacTh MNPUMEHEHHUsT U OpraHM3alUH,
OCYILECTBIISIOLINE HAA30D 32 UX COOITIOICHUEM.

Keiichbl 111 KOMaHIHBIX ITPOEKTOB MO AUCIUIIIMHE:

1. ITpuxnannas anekrponuka. Keiic «KommnbrorepHoe 3peHue».

Texuuka 6e3omacHoctd. Tepmunonorus u onpenenenus. «Marepuer semei (Internet of things,
IoT)». STEM (science, technology, engineering, and mathematics (Hayka, TeXHOJIOTHH,
umkuaupuHr U Matemaruka)). NBIC (emerging technologies — nanotechnology, biotechnology,
information technology, robotics, and artificial intelligence (HoBeitmue TexHOIOTMU —
HAHOTEXHOJIOTHH, OWOTEXHOJIOTHH, HH()OPMAIMOHHBIE TEXHOJIOTHH, pOOOTOTEXHHKA H
UCKYCCTBEHHBII UHTEILICKT)). DICKTPOHUKA (COOpKa dIIEKTPUIECKUX cxeM). [IporpaMMmupoBanue
Raspberry Pi model 3 (3nakomctBO ¢ mumardopmoii Raspberry Pi model 3; snexktponnbie
KOMIIOHCHTHI; cpefa pa3pabOoTKH); BUIBl JUCTAHIIMOHHOTO YIpaBIeHUS IUIaT(HOPMOI
(undpakpacHoe gucranuronHoe ynpasienue (MK/Y), Bluetooth).

2. Pa3pabotka nporpammuoro obecrnieuenns. Keiic «rpoBast KOHCOIBY.

OcBoeHME CTaHIAPTHBIX pELIEHUI: H3TOTOBIEHHE JeTaleil KOHCTPYKIHMU C TPUMEHEHHEM
pa3IUYHBIX ~ TEXHOJOTUH  00pabOTKM  MaTepuayioB  (CHCTeMa  aBTOMAaTU3UPOBAHHOTO
npoektupoBanus (CAITP) — CAD (computer-aided design), 3D-me4ath); 0OCBOCHHE Pa3IMnIHBIX
BUZOB COOPKM KOHCTPYKIMH; OJEKTpOHHMKAa (COOpKa JJIEKTPHUECKHUX CXEM, IaiiKa);
nporpammupoBanue Raspberry Pi model 3; BuIbl IUCTaHIIMOHHOTO YIIpaBJIEHUS POOOTOM
(uadpakpacHoe nucranronHoe ynpasienue (UKJY), Bluetooth, Wi-Fi, HelipokoMIibloTepHbIi
untepdeiic (HKHN)). CocraBnenue anroputma mporpaMmbl. HamucaHme kojga MporpaMMbl
coryiacHO anroputMy. [IporpamMmupoBaHHEe MHKPOKOHTPOJUIEPHBIX TaTgopm. [lomyuenune u
00paboTka TOKa3aHWH NMQPPOBBIX U AHAIOTOBBIX JaTYUKOB. YIpPaBICHUE KOHTPOJIEPOM
yTpaBJICHUSI.

3. Web-texnonoruu. Kelic « YMHBII 1OM.

Cucrema matymkoB (OJOKH MaTYMKOB; KaluOpoBka naTuukoB). Cuctema mpuBoaa. Cucrema
YHOpaBJICHUC MCXaHU3MAaMH. MaHI/IHy.]'IﬂTOpI)I. MaTepHam,I, IMPUMCHACMBIC IJId HU3TOTOBJICHHA
MexaHu3MoB. Jlatumku cBeta, uWHGpakpacHble AaTuyuku. CrnocoObl W3TOTOBIEHHS JeTayen
KOHCTPYKUMHU (TIpUMEHEHHE COBPEMEHHBIX TexHoJjioruil). lcmonb3oBaHue TMPUBOIOB C
OTpHUIATENIbHON 00paTHOU cBs3bl0. [IpuMeHeHre MH(pPaKpacCHBIX JATYHKOB JAJSL OMpeAcTIeHUs
pacctostHusl. COOpKa KOHCTPYKIIMI C WCIIOIh30BAHUEM BHHTOBBIX M HEBUHTOBBIX COCIUHECHHIM.
W3mepenue paccrosinus. Pacder o0péMa reomerpudeckoit Gurypsl. [[puHIUIBI TPOEKTUPOBAHUS
COBPEMECHHBIX apPXUTEKTYP BBIYHUCIUTCIBHBIX YCTpOI\/'ICTB. Texnonornueckas AOKYMCHTAl M.
TexHnonornueckue KapTel. TpeboBaHus O€30MacHOCTH TMpPH pPabOTe C TEXHOJIOTUYECKUM
000pyTI0BaHHUEM.

4. OcHoBbl KOHCTpyupoBaHus. Kelic «YMHOe 3epkanoy.

CocraBnenue anroputma nporpammsl. HammcaHume kozma mporpaMMbl COIJIACHO allOPUTMY.
[IporpaMmMupoBanre MHUKPOKOHTpOJUIEpHBIX MiatgopmM. [lomydyeHnne m ob6paboTka moxkazaHui
U(POBBIX U aHAJIOTOBBIX JATYUKOB. YTIpaBJIEHHUE CEHCOPOM U KOHTpoJuiepoM. [IpoektupoBanue
nerajged KOHCTpyKUuu. Buasl cOopku, MonepHuzanus. IIpoekTHpoBaHHE NEYaTHBIX ILIAT.
Hanucanue nporpaMm 1oJ CUTYallMOHHYIO KEHCOBYIO 3a/1a4y.

5. Pa3paboTka rpynmoBoro nmpoexra.

[TpoexTupoBanue u pazpaboTka MOOMIBHOTO MPUIIOKEHUS TSl CO3JaHUS «AHTEPHET BEIei MO
penieHne KOHKPETHBIX 3anay. [IpoekTrpoBaHue, KOHCTPYHpPOBAHUE JETaleld, YCTPOWCTB MIJIst



«yMHOTO AoMa». [IporpamMmmupoBanre «MHTEpHET Beuleil». TecTupoBaHUE TOTOBOTO MPOAYKTA.
TexHomoruueckasi KapTa WM HHCTPYKLHUS 110 IKCILTyaTallii TOTOBOTO MPOIYKTa.

Ipuioxkenne 2
7. OnleHOYHbIE CPeICTBA ISl IPOBEAeHNsI IPOMEKYTOYHOM aTTeCTAllUM:

[IpomexxyTouHas arTecTalusi UMEeT LENbI0 ONPEIETUTh CTENEHb JOCTUKEHUS
3arJIaHUPOBAHHBIX PE3yIbTATOB O0YUEHUS MO JUCIUILTUHE (MOAYIIIO) 32 ONPEIEICHHbIIN Mepuo
o0ydeHus (ceMecTp) U MOKET IPOBOAUTHCS B (popme 3aueTa, 3a4eTa ¢ OIEHKOH, JK3aMeHa,
3alUTHl KYpCOBOTO MpoekTa (paboThl).

JlaHHBIN pa3Aen COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemble pe3yabTaThl 00yUEHUs U OLIEHOYHBIE CPEJICTBA AJIs TPOBEACHUS
MIPOMEKYTOUYHON aTTECTAIUH.

0) [Topsimok mpoBeAeHUS TPOMEKYTOUYHOM aTTeCTaIlH, I0KA3aTeIN U KPUTEPUU
OIICHUBAHMSI.

a) HJIaHI/IpyeMLIe pe3yJbTarThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacTBa AJs
NMPOBEACHUSA HpOMe)l(yTO‘{HOﬁ aTrrecramum:

Kox NHaukaTop OCTHIKEHUS
O1neHOYHBIC CPEACTBA
KOMIIETEHIINY | KOMIIETEHIINH

OIIK-1: CnocobeH UCIT0ab30BaTh MOJIOKCHHS, 3aKOHBI 1 METOZIbI ECTCCTBCHHLIX HAYK U
MaTEMaTUuKH I pCIICHUA 3a/1a4 I/IH)KGHepHOI\/’I JACATCIIBHOCTH

OIIK-1.1 OIIK-1.1: ITpumensier Bomnpocs! k 3auery:

(bu3vecKue 3aKOHbI U
1. OOmme TmoONIOKEHUS] HHTEpHETa

Bemied, 0a30Bble  IPUHLUIIBL,
CTaHJapThl, apxutekTypa loT.
2. Web Bemeit WOT. KorHuTHUBHBIH

MaTeMaTUYeCKUe METOIbI JIJIst
perieHus 3ana4y
TEOPETUYECKOTO U

MIPUKIIQHOTO XapaKkTepa N
Wutepner Bemeit CloT.

3. Criocobbl  B3aUMOJECUCTBUA  C
HMHTEPHET-BEIIaMHU.

BzaumoneiicrBue loT c
MePCTIIEKTUBHBIMU
MH()OKOMMYHUKAITMOHHBIMU
TEXHOJIOTHSIMH.

4. HanpapneHus MIPAKTUIECKOTO

npumenenust 10T. VHTtepHeT HaHo
Bemeil. OOmmMe CBEJEHUS O
paguovacTOTHON WACHTU(DUKAITUN
RFID, MeTku, CUdTHIBaIOIIUE
YCTPOMCTBA,

5. OoOmmume CBEJICHUS 0
PaaMOYacTOTHOW HICHTH(PUKAIIUU
RFID, crangaptel, coBpemMeHHOMI




Kon
KOMIICTCHIINN

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OueHouHble CpeCcTBa

10.
11.

12.

13.

14.

COCTOSIHHE u MEePCIEKTUBBI
pa3BuTHsi, 00JACTH TPUMEHEHUSI.
OCHOBHBIE TOHATHUS U TPUHIUIIBI
CEHCOPHBIX cereil. bazoBas
apXUTEKTypa, Vy3Jbl, CIOCOOBI
nepefavn JTaHHbIX, MPOTOKOJBI U
TEXHOJIOTMM I[epeAadyd JaHHBbIX B
BCC.

Tunossie APXUTEKTYPBI u
TOTOJIOTHH,  PEXKUMBI  pabOTHI,
npoTokoJibl Mapupytuzauuu bCC
MooOunsuble BCC. Conpsixenue
BCC c CceTIMH o01iero
MOJIb30BaHUS.

[Ipo6nembr  peanuzanuu  bCC,
3JEKTPONUTAHUE y3JI0B oT
BHEIIHEHN CPEIBI.

BCC u UnTepuer Bemei.
MexxManmHHbIE  KOMMYHUKAITUH
M2M. OO0mue MPUHLIMIIBI,

CTaHapTU3aLMS.
[IpomblnieHHbIE CeTH JUIs
peanuzauuu M2M. CospemeHHOE
COCTOSIHUE u NEePCHEKTUBBI
npumeHenus M2M.

CranpmapTsl " MIPOTOKOJIBI
nepenayu JaHHbIX B 10T,
Knaccudukamms TEXHOJIOTHI
nepenayn JTAHHEIX B loT.
CranpapTsl IEEE 802.15.4,
ZigBee, 6LOWPAN,

WirelessHART u ISA100.11a, Z-
Wave, Bluetooth LowEnergy,
cemeiicTBo ctanaapTos 15.




Kon

NHpukatop A0CTHXKEHUS

OueHouHble CpeCcTBa

KOMIIETEHIIMH | KOMIIETCHIINH
y6anunoe BBICTYILIEHH e U
opopmiieHHe pedepaTHBHBLIX padoT no
pa3jaeaM AUCUMILIUHBIL.
Tembl pedepaToB M NPOEKTOB 110
AUCHMITIHHE

10. McTopust mpeAMETHOTO OKPYKEHUS
YeJI0BEKa.

11. Tlpaktuueckass peanuzarmus 0T
YMHas niaaneTay, «Y MHBIH TOM».

12. Ilpaktuueckas peanuzamus 10T.
«YMHas DHEPTUD»,

13. IlpakTuueckass peanuzarus 0T
«YMHBI TPAHCIIOPTY.

14. Tlpaktuueckas peamm3aius 10T»,
«YMHOE MPOU3BOACTBOY,

15. TlpakTuueckass peanuzarus 0T
«YMHasi MEJULITHAY

16. Uctopusi co3maHusi W pa3BUTHUSA
¢upmbr  Intel.  Brimyckaemas
IPOAYKIUS.

17. Uctopust co3gaHust M pa3BUTHS
¢upmer  Apple.  Beimyckaemast
MPOYKITHSI.

18. CoBpemenHbIe CTaH/apThI
kauectBa. O0nacTu NpUMEHEHUs U
OpraHu3aly, OCYUIECTBISAIOIINE
HaJ[30p 32 UX COOJIO/ICHUEM.

OIIK-1.2: Wcnone3yet 3Hanus ¢pusuku u | Keicsl 4511 KOMaHAHBIX IPOEKTOB IO

MaTEMaTUKH IIPU pPELICHUN
IIPaKTUYECKUX 3a/1a4

NUCIAIIINHE:

1. Ilpuknannas anexrponuka. Keic
«KoMnblOTEPHOE 3pEHUEY.

Texnuka 6e3omacHocTH. TepMUHONOTHS U
onpenenenus. «Mutepuer Bemeit (Internet
of things, IoT)». STEM (science,
technology, engineering, and mathematics
(Hayka, TEXHOJOTHH, WHXUHUPHHT H
MaTeMaTHKa)). NBIC (emerging
technologies - nanotechnology,
biotechnology, information technology,
robotics, and artificial intelligence

(HoBeiiIIIHE TEXHOJIOTHH -
HAHOTEXHOJIOTHH, OMOTEXHOJIOTHH,
UH(POPMAIIMOHHBIC TEXHOJIOTHH,
poOOTOTEXHHKA u WCKYCCTBCHHBIH

WHTEIUICKT)).  DieKkTpoHuka  (cOopka




Kon
KOMIICTCHIINN

NHpukatop A0CTHXKEHUS
KOMIIETCHIIUU

OueHouHble CpeCcTBa

3IEKTPUUYECKUX CXEM).
[IporpammupoBanue Raspberry Pi model 3
(3HaxomMcTBO ¢ Tuatdopmoit Raspberry Pi
model 3; »NEKTpOHHBIE KOMITOHEHTHI;

cpena pa3paboTKn); BH/IbI
JMCTaHITHOHHOTO yIpaBJICHUS
maTopmoit (urppakpacHOE

nuctanimonHoe  ympasiaenue (MKY),
Bluetooth).

2. PazpaboTtka MIPOrPaMMHOTO
obecrnieuenus. Keiic « rpoBast KOHCOJIbY.

OcBoeHue CTaHJApPTHBIX  PELICHUI:
U3TOTOBJICHHE JeTajel KOHCTPYKIUU C
NPUMEHEHUEM pa3IMYHBIX TEXHOJOTHH
00paboTKu MaTepHuasoB (cuctema
ABTOMATH3MPOBAHHOTO  MPOEKTUPOBAHHS
(CAIIP) — CAD (computer-aided design),
3D-neuaTh); OCBOCHHE Pa3IUYHBIX BHJIOB
COOpPKM  KOHCTPYKIIHMH;  AJIEKTPOHHKA
(cOopka »SIEKTPUYECKUX CXEM, Taika);
nporpammupoBanue Raspberry Pi model 3;
BUIBl  JUCTAHIIMOHHOTO  yIPaBJICHUS
po6otom (MHGpaKpacHOE AUCTAHIIMOHHOE
ynpasnenne (MK/Y), Bluetooth, Wi-Fi,
HEHPOKOMIIBIOTEPHBII uHTepdeiic
(HKI)). CocraBnenue anropuTma
nporpaMmmel. Hanmmcanue koja mporpamMmsl
corJIacHO anroputmy. IIporpaMmMupoBanue
MUKPOKOHTPOJUIEPHBIX iaThopm.
[Monyuenne wu oOpaboTka TOKa3aHHI
IUGPOBBIX M  AHAIOTOBBIX JaTYHKOB.
VYnpasieHre KOHTPOJIEPOM YIIPaBICHHS.

3. Web-texunonoruu. Keiic « YMHBIA JOM.

Cucrema JaT4YUKOB (6J'IOKI/I JaTYHUKOB,

KanuOpoBKa JTATYUKOB). Cucrema
MIPUBOJIA. Cucrema yIpaBieHUE
MeXaHU3MaMH. MaHunyasTopsl.
Marepuansl, IIPUMEHSIEMbIE TUISL

W3TOTOBJICHUSI  MEXaHW3MOB.  JlaTumkum
cBera, nH(ppakpacHsie naTuuku. CrocoOb
U3TOTOBJICHUS.  JeTajedl  KOHCTPYKLUHU
(mIpUMEHEHNE COBPEMEHHBIX TEXHOJIOTHH).
Hcnonp3oBanue MIPUBOJIOB C
OTpULIATENBHOU oOpaTHOH CBSI3bIO.
[IpumeHeHne HHQPAKPACHBIX JaTYMKOB
Ui ompenaeneHus paccrosHus. COopka
KOHCTPYKIIMH c UCIOJIb30BaHUEM




Kon WNHaukaTop AOCTUKEHUS
OueHouHble CpeCcTBa
KOMIIETEHIIMH | KOMIIETCHIINH

BUHTOBBIX W HEBUHTOBBIX COEIUHEHMM.
N3mepenue paccrosHus. Pacuer oObéma
reoMeTpuueckoil  ¢urypsl.  I[IpuHIUIBL
IIPOEKTUPOBAHMUS COBPEMEHHBIX
APXUTEKTYP BBIUMCIUTEIbHBIX YCTPOUCTB.
TexHonornueckas JOKYMEHTaLUsI.
TexHonornueckue KapTthl. TpeOoBaHHs
0e301acHOCTH pu pabore c
TEXHOJIOTUIECKUM 000PYIOBAHUEM.

4. OcHoBbl ~ KOHCTpyupoBaHus.  Kelic
«YMHOE 3epKajio».

CocraBieHue aIroputTMa MPOTrPaMMBbl.
Hanucanme kojga mporpaMMbl COTJIacHO
aNrOpUTMYy. [IporpammupoBanue
MUKPOKOHTPOJUIEPHBIX mwiatdopm.
[Tomyuenne wu o00paboTka TOKa3aHUU
muGPOBBIX U  AHAJIOTOBBIX JaTYUKOB.
VYrpaBiieHue CEHCOPOM M KOHTPOJUIEPOM.
[IpoekTupoBanue naeraneid KOHCTPYKIIMH.
Bungnr cOopKH, MOJEpPHU3AIUA.
IIpoexktupoBanue MIE€4YaTHBIX iar.
Hanucanue nporpaMm 1noj CUTyaluoOHHYIO
KEWCOBYIO 3aja4y.

5. Pa3paboTka rpymnmnoBoro mpoexTa.

[IpoektupoBanue u pa3paboTka
MOOMJIBHOTO TPUJIOKEHUS A CO3JaHMS
CMHTEPHET  BelleW»  NOJA  PEIICHUE
KOHKpeTHbIX 3anad. IIpoextuposanue,
KOHCTPYUPOBaHUE JeTajiel, YCTpPOWCTB
Ul «yMHOTO noma». IIporpammupoBanune
«UHTEpPHET BEILEH. TectupoBanue
rOTOBOr0 MpoayKra. TexHosornueckas
KapTa WJIW UHCTPYKIHA IO 3KCINTyaTalluu
TOTOBOTO MPOJIYKTA.

0) Ilopsinok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, IOKA3ATEJN U KPUTEPHH
OLICHMBAHUSA:

[TpoMexyTouHast aTTecTanus Mo JUCHUIUIMHE BKIOYAET TEOPETUUECKUE BOMPOCHI,
MO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHHSI OOYUAIOIIMMICS 3HAHHM, U TIPAaKTUUECKUE 3aJaHMs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BJaJIeHUH, MPOBOIUTCS B JOpME 3aUeTa B
KOHIIE KaKJIOT0 CEMECTpA.

Meronnueckue ykazaHus 11 HOATOTOBKH K 3a4€Ty: JUIsl IOATOTOBKH K 3a4€Ty CTYJEHT
JIOJIKEH OCBOMTH BCE U3Y4aeMbI€ TEMBI, B TOM YHCJIE U OTBEACHHBIE ISl CAMOCTOSATEIBHOIO
W3YYCHHUS, BBITIOTHUTH U CAATh BCE TPAUUIECKUE JINCTHI U BHITIOJTHUTH BCE KOHTPOJIbHBIE

paboTHI.

IMoka3aTe/in 1 KPUTEPUHU OIlEHUBAHUS 3a4eTa:



— «3a4uTeHo» — 00ydYaroluiics JEeMOHCTPUPYET BHICOKMM ypOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTHYecKoe M TiyOOoKoe 3HaHWe Y4eOHOro marepuana,
CBOOOZHO BBIMOJHSAET MPAKTHUYECKHUE 33JaHUs, CBOOOJHO OIMEpHUpPYeT 3HAHHUSIMH, YMEHUSIMH,
MIPUMEHSET UX B CUTYAlMsIX [MOBBIIICHHOM CII0KHOCTH.

— «He 32a4TeH0» — 00yJaIoLIUIiCcs 1eMOHCTpUpPYeT 3HaHus He Ooiiee 20% TeopeTHUecKoro
MaTepuaia, JOIyCKaeT CYIIECTBCHHbBIE OITMOKH, HE MOKET TIOKa3aTh MHTEIUICKTYaIbHbIC
HABBIKU PEUICHUS MPOCTHIX 3a/1a4.



