MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
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NMHCTUTYT ®U3UKO-TEXHUYECKUX UHTEJUIEKTYAJIBHBIX CUCTEM

KA®EJIPA ABTOMATUKHU

OAOBPEHO YMC UDTHUC
[IpoToxoin Ne 1

ot 28.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

ABTOMATU3MPOBAHHOE ITPOEKTUPOBAHUE CPEJICTB 11 CUCTEM VYIIPABJIEHUA

Hanpasnenne moarotoBku [1] 15.04.04 ABTOMaTu3aIusi TEXHOJIOTUYECKHUX MTPOILIECCOB
(cerManbHOCTD) Y TIPOU3BOICTB
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AHHOTANIUA

JucuurumHa sBISeTCS OCHOBOM ISl MOJIyYeHHs] HAaBBIKOB MPOEKTUPOBAHMS y3JIOB U OJIOKOB
KnOep(hU3NIecKux yCTPOHCTB U cUCTeM. B Kypce paccMaTpuBarOTCs OCHOBHBIC NIPUHLIUIIBI U TIPUEMBI
IIPOCKTUPOBAHUS UHBAPUAHTHBIE K TEXHOJOTUYECKON pealIn3aluu.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

]_[CJ'IHMI/I OCBOCHU y‘lG6HOI>i JAUCHUILIUHEI SABJIAOTCA O3HAKOMJICHUEC CTYJCHTOB!
- C OCHOBHBIMH IIpoHeaAypaMu INPOCKTHUPOBAHUSA Y3JI0B II€YATHBIX ILJIAT,
-C O6H_II/IM IMOPAAKOM IIPOCKTHUPOBAHUA CUCTEM Ha MUKPOKOHTPOJIIIEpax.

2. MECTO YUYEBHOM JUCIUILJIMHBI B CTPYKTYPE OOII BO

CTyneHT 0JIKEH ObITh 3HAKOM C COJEPKAHUEM KYpCOB «DJIEKTPOTEXHUKA» U «DJIEKTPOHUKA
(37IEKTPOHHBIE CXEMBI) B 00bEME, COOTBETCTBYIOLIEM MPOTrpamMMe JUIsl TEXHUUECKHUX BY30B, a TAKXKE C

OCHOBAaMH IPOIPAMMHUPOBAHMS.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcaabHble H(HIK) 00menpodeccHoHaIbHbIE KOMITETEHIIUHN

KOI[ 1 HAMUMCHOBAHUEC KOMIICTCHIIM ‘ KOII N HAMMCHOBAHUC MHAUKATOpPA JOCTHXKCHUA KOMIICTCHIIUN

[TpodeccruonanbHble KOMIETEHIIMM B COOTBECTBUH C 3aJadyaMH M OOBbEeKTaMu (001acTsIMH
3HaHU) TpoeCcCHOHATBLHOMN 1eATEIbHOCTH:

3agaua
npodeccuoHaIbLHOM
aesteabHoctu (3I11)

O0BEeKT WM 00J1aCTh
3HAHUSA

Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOM
KOMIETEeHI[UH;
OcHoBaHue
(mpodeccHoOHAIBHBIN
cranaaprt-IIC, ananu3
onbITa)

IIPOEKTHO-KOHCTPYKTOPCKUI

Kon n naumenoBanue
HHANKATOpPA
AOCTHKECHU S
npogdeccuoHaIbLHOI
KOMIIeTEeHIIUN

ITpoexTrpoBanue
AIIEKTPOHHBIX CUCTEM,
MH(pOPMAIMOHHO-
M3MEPUTEITBHBIX
CHCTEM, CUCTEM
yIIpaBJICHUS U
aBTOMaTHU3alUU U UX
CTPYKTYPHBIX
3JIEMEHTOB, BKJIIOYast
anrmaparHoe 1
IpOrpaMMHOE
obecrnieueHue, B
COOTBETCTBHUH C

kubepusnyeckue
MH(OPMaLMOHHO-
U3MEpPUTEIIbHBIE
CHCTEMBI,
IPOTrpaMMHO-
TEXHUYECKHE CPEICTBA
U KOMIUIEKCBI,
ANIEKTPOHHBIE U
AIIEKTPOTEXHUUECKUE
CHCTEMBI U
obopymoBaHue,
CHCTEMBI KOHTPOJIS 1
yIIpaBJICHUS sIJIEPHO-

ITK-1 [1] - Criocoben
MTPOBOIUTH
MIPOEKTUPOBAHHE
00BEKTOB
npodeccroHanbHOM
NESATETLHOCTH B
COOTBETCTBUU C
TEXHUYCCKUM 3aJaHUEM
Y HOPMaTUBHO-
TEXHUYECKOMN
JNOKyMEHTALUEH,
coOmro1ast pa3InyHbIe
TEXHUYECKHUE,

3-TTK-1[1] - 3uats:
OCHOBHBIE TpeOOBaHUS
K MPOCKTUPOBAHHIO U
KOHCTPYHPOBAHHIO
y3JI0B, OJIOKOB,
MPUOOPOB U CUCTEM;
V-TIK-1[1] - Y™meTs:
MIPOBOINTH
MPOEKTUPOBAHHE
00BEKTOB
npodeccnoHaIbHOM
JeSTeTbHOCTH B
COOTBETCTBHH C




TEXHUYECKUM
3aJJaHUEM C
UCIOJIb30BaHUEM
CPEICTB
aBTOMaTHU3aluU
MPOEKTUPOBAHUS U
COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTHI

[IpoexTupoBanue
3JIEKTPOHHBIX CUCTEM,
MH(POPMAIIMOHHO-
MU3MEPUTENIbHBIX
CUCTEM, CUCTEM
YIPABJICHUS U
aBTOMATHU3AIMH U UX
CTPYKTYPHBIX
AJIEMEHTOB, BKJIOUast
anmnapaTHoOe U
MpOorpaMMHOE
obOecneucHue, B
COOTBETCTBHUU C
TEXHUYECKUM
3aJIaHUEM C
HCIIO0JIb30BaHUEM
CPEICTB
aBTOMaTHU3alU
MIPOCKTUPOBAHUS U
COBPEMEHHBIX
MH(pOPMaAITMOHHBIX
TEXHOJIOTHI

bU3IIECKUX
YCTaHOBOK U
MPOM3BOJICTB ATOMHOM
oTpaciu

Kkubepusnveckne
WH(pOpMaIMOHHO-
U3MEPUTEITbHBIC
CHCTEMBI,
IPOTPaMMHO-
TEXHUYECKHUE CPE/ICTBA
Y KOMILUICKCHI,
AJIEKTPOHHBIC U
AIIEKTPOTEXHUUECKUE
CUCTEMBI U
obopyioBaHue,
CUCTEMBI KOHTPOJIS U
yIIpaBJICHUS SIIEPHO-
buznuecKkux
YCTaHOBOK U
IPOM3BOJICTB ATOMHOM
OTpaciu

TEXHOJIOTUYECKUE U
IKOJIOTHYECKUE
TpeOOBaHMS

Ocnosanue:
[IpodeccrnonanbHbIi
crannaprt: 40.008

ITK-3 [1] - Criocoben
UCIIOJIb30BATh
WH(POPMAIMOHHBIE
TEXHOJIOTUH TIPH
pa3paboTKe HOBBIX
YCTaHOBOK, MPUOOPOB H
CHCTEM

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.008

TEXHUYECKUM
3aJJaHUEM U
HOPMAaTUBHO-
TEXHUYECKON
JIOKYMEHTaIUEH C
COOJII0ICHHEM
pa3IMYHBIX
TEXHUYECKHX,
TEXHOJIOTHYECKUX U
HKOJIOTHUECKUX
TpeOOBaHUM;
B-TIK-1[1] - Biagets:
IPOrpaMMHO-
TEXHUYECKUMU
CpeacTBaMu
MPOEKTHPOBAHUS
00BEKTOB
npodeccHoHATLHOM
JIESITEIbHOCTH
3-T1K-3[1] - 3uats:
COBpEMEHHBIE
MH(POPMAIOHHBIE
TEXHOJIOTUH B cepe
CBOEH
npodeccnoHanbHOM
JeSITeTTLHOCTH,
V-IIK-3[1] - YmerTs:
MPUMCHSITh
COBpPEMEHHbBIE
nH(pOpMaLIOHHbIE
TEXHOJIOTUH TPHU
pa3paboTKe HOBBIX
YCTaHOBOK, IPUOOPOB
U CHCTEM;
B-TIK-3[1] - Bagets:
COBPEMEHHBIMU
UH(OPMALIMOHHBIMU
TEXHOJIOTUSIMU TIPU
pa3paboTKe HOBBIX
YCTaHOBOK, IpUOOpPOB
U CHCTEM

4. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AMCUUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:
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2 Cemecmp
1 PaspaboTka 1-8 8/0/8 25 KU-8 3-TIK-1,
SJIEKTPOHHBIX CXEM B V-IIK-1,
cpene Altium Designer B-TIK-1,
3-11K-3,
V-TIK-3,
B-I1K-3
2 OCHOBBI 9-15 | 7/0/7 25 KHN-15 | 3-TIK-1,
IIPOrpaMMHUPOBaHUS V-1IK-1,
MHUKPOKOHTPOJIJIIEPOB B-TIK-1,
3-T11K-3,
V-TIK-3,
B-T1K-3
Hmoezo 3a 2 Cemecmp 15/0/15 50
KoHTpoJibHbIE 50 3 3-T1K-1,
MepomnpusiTusi 3a 2 V-TIK-1,
CemecTtp B-TIK-1,
3-11K-3,
V-TIK-3,
B-I1K-3

* — COKpaIeHHOE€ HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JojkHa ObITh paBHa 100 3a cemecTp, BKIIOUas 3a4eT U
(unn) sK3aMeH

CokpailieHre HauMeHOBaHUN (POPM TEKYILEro KOHTPOJISI U aTTECTALUU Pa3AesioB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJb 110 utoram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
2 Cemecmp 15 0 15
1-8 Pa3pa6oTka 3/1eKTPOHHBIX cxeM B cpeae Altium Designer 8 0 8
1-8 N3yuenne cocraBa miuardopmsel Altium Designer, eé Bcero ayuTopHbIX 4acoB
BO3MOKHOCTEH, HA3HAYEHHEe OCHOBHBIX NIPOrpaMMHBIX 8 [0 E
MOYJIeH M DTANOB NMPOXO0KACHHUH NPOEKTA. Onutaiin
Cocras mnatdopmsr Altium Designer, e€ BO3MOXXHOCTEH, 0 0 0
Ha3HA4YE€HUE OCHOBHBIX NMPOrPAMMHBIX MOJyJIeH U 3TaroB
poxokJeHus npoekta. Murepdeiic nmonp3oparens.




VYnupasnenue nanensimu. Coznanue npoexkra. HaBuramnus mno
JOKyMEHTaM U MacmTabupoBanue. PenakTupoBanne CBOWCTB
rpaduuecKux 0OBEKTOB.

9-15 OCHOBBI IPOrPAMMHPOBAHHSI MUKPOKOHTPOJLJIEPOB 7 0 7
9-15 N3yuyenne BU3yaJIbHOT0 rpa)u4ecKoro peaaKkropa Bcero aynutopHbIX 4acoB
STM32CubeMX u cpeast pa3padorku Keil microvision. 7 | 0 | 7
Bri6op MukpokoHTposiepa. BusyanbHblii rpaduueckuit Omutaiin
uatepdeiic STM32CubeMX. 3akiagku 1Jis1 HACTPOUKHU 0 0 0

koHtpoiutepa: Pinout, Clock Configuration, Configuration u
Power Consumption Calculator. [Togkmtodenre HEOOX0IUMOTO
konudecTBa kanainoB LIAIT u AL, Ethernet, USB, CAN.
I'eneparus kona Ha s3bike Cu. [Iporpamma ynpaBiieHus
CBETOJIMOJTHBIM HHIUKATOPOM.

CokpailieHHbIC HANMEHOBAHUSI OHJIAMH OITIIHMA:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepuaisl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIbl
ncC NHTepakTUBHBIN CalT

TEMBbI IABOPATOPHBIX PABOT

Heneau | Tembl 3ansaTuii / Conepxanue

2 Cemecmp
1-4 JlabopaTopnasi padora Nel.

[IpoektupoBanue cxem komOuHaTopHoM jJoruku Ha [TJIMC.
5-8 JlabopaTopnasi padora Ne2.

[IpoekTupoBaHNe CYETUUKOB, AemnpaTopoB U MyapTUILIeKcopoB Ha [TJIMC.
9-12 JlabopaTopnasi padora Ne3.

VYnpaiieHue CBETOJUOIHBIMH YCTPOMCTBAMH OTOOPaKEHUSI HH(POPMAIIH.
13-15 | JlabopaTtopHasi padoTa Ned.

BricTpoaelicTByOIIME CUCTEMBI cOOpa TaHHBIX.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

HpI/I IMPOBCACHUHN JICKIITMOHHBIX 3aHATHHN HCIIOJIB3YIOTCA COBPEMEHHBLIC KOMIIBIOTCPHBIC

TexHoJoruu. Mcnonb3yloTes Mpe3eHTallMoHHble MaTepuaibl. JlabopaTopHble 3aHATHS MPOBOASTCS C

MHTEPAaKTUBHBIM Yy4acTHEeM CTyAeHTOB. [Ipu mpoBeneHUM ayIUTOPHBIX 3aHATHI 00CyXIaroTcs

KOHTPOJIbHBIC BOIIPOCHI. HpI/I aTTeCTalluu Pa3acsIOB UCTTIOJIBb3YHOTCSA TCCTOBBIC TECXHOJIOTUH.

6.

®OH/I OHEHOYHbLIX CPEIACTB




@DOHJ OLIEHOYHBIX CPEACTB MO AUCLUUILUIMHE 00ECIIeUNBAaET MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB 00y4eHHs (KOMIIETEHIIMA W MX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

CBs3p Mexay (QOpMHUPYEMBIMH KOMIIETCHIMAMH M (opMaMu KOHTPOJII HUX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)
[1K-1 3-11K-1 3, K1-8, K1-15
V-IIK-1 3, KU-8, KI1-15
B-T1K-1 3, K1-8, K1-15
I1K-3 3-11K-3 3, KU-8, KI1-15
VY-1IK-3 3, KU-8, KI1-15
B-I1K-3 3, K1-8, KH1-15

HIkaabl oeHKU 00pa30BaTeIbLHBIX JOCTUKEHH I

[lIxana xKaxa0ro KOHTPOJIHLHOTO MEPONPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKJIIOUHMTEILHO. MITorosas arrecramus 1o JUCIUININHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

HTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJIbHOM 1IKaJe ECTS y4eOHOM TUCIUILIMHEI

O1eHKa «OTIMYHO» BBICTABIISIETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
NpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOIHO €ro nu3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCSA CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio II0 CYLIECTBY U3J1araer ero, He JA0IycKas
70-74 CYLIECTBEHHbBIX HETOUHOCTEN B OTBETE HA
BOIPOC.

65-69 O1LieHKa «y/IOBJIETBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y008IIEeMBOPUMETLHOY E HEJI0CTATOYHO TPABUIIbHBIE (HOPMYITUPOBKH,
HapylIeHUs JJOTUYECKOH
IOCJIICAOBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

O1eHKa «HEYJOBIETBOPUTEILHO
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT
2— E 3HAYUTEIBbHON 9aCcTU MPOrPaMMHOTO
«Hey0081emBoOPUMETbHOY MaTepHaa, JOIlyCKaeT CyIleCTBEHHbIE
omn6Oku. Kak mpasuio, oreHka
«HEYIOBJIETBOPUTEIBHO» CTABUTCS

Hwuxe 60




CTYJICHTaM, KOTOPbIE HE MOTYT IPOJIOJKUTh
o0ydeHme 0e3 TOMOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIICH TUCITUILTHHE.

7. YYEBHO-METOJIWYECKOE U UH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILIMHBI

OCHOBHAA JIMTEPATYPA:

1. DU K 84 MonenupoBanue B LabVIEW : yueOHoe mocobue mist By3oB, Kpyrckux B. B., Mocksa:
Opaiir, 2022

2. DU K 84 MopenupoBanue B LabVIEW : yuebnoe mocobue ais By30B, Kpyrckux B. B., Mockaa:
FOpaiir, 2021

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 004 C13 P-CAD 2006. Cuctema npoeKTUpOBaHHU I1€YATHBIX I1J1aT. PyKOBOJICTBO CXEMOTEXHHUKA,
aJIMHHHCTpaTOpa OMOIMOTEK, KOHCTpyKTOpa : , CaBpymies O.11., Mocksa: bunom, 2011

2. DU E51 ABromaruzaius npoeKTUpoBaHus B mporpammHomM komiiekce T-Flex : yuebnoe nocobue,
Kopo6os B.M., Enucees B.I'., Munosanos H.H., Mocksa: HUAAY MUDU, 2010

3. 004 E51 ABromaru3aiusi IpOeKTUPOBaHUs B IporpaMMHoM komiuiekce T-Flex : yuebnoe nocobue,
Kopo6os B.M., Enucees B.I'., Munosanos H.H., Mocksa: HUAAY MU®DU, 2010

4. 31 B72 ABromaru3anus NPOSKTHPOBAHUS JIEKTPOHHBIX YCTPOMCTB: IU(pOBas anmaparypa Ha
6aze [IJINC : yuebHOe mocobue, Hekpacos I1.B., booposckuii J1.B., Kanamuukos O.A., Mocksa:
HUAY MHUDU, 2011

5. 004 b72 ABTomaru3anus NPOCKTHPOBAHUS dIEKTPOHHBIX YCTPOUCTB: UG pOBas anmaparypa Ha
6aze [IJINC : yue6HOE mocobue, Hekpacos I1.B., booposckuii J1.B., Kanamnukos O.A., Mocksa:
HUAY MHUDU, 2011

6. 004 K56 Beenenme B MHCTpYMEHTAIBHBIE CPEACTBA MPOSKTUPOBAHUS M OTJIATKU ITU(DPOBHIX
ycrpotictB Ha [IJIUC : yue6HO- MeToguueckoe nocodbue, Kopurun b.H., M.: MUDU, 2006

[TPOT'PAMMHOE OBECIIEYEHHUE:
1. ALTIUM DESIGNER V.19 ()
LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJILHO-TEXHMYECKOE OBECHEYEHHME YUEBHOW
TUCIUATLITAHBI




1. 3ansTus poBOIATCA B yueOHoi tabopaTopun «udopmannonnas texuuka u MUC» U-201. ()

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

1. Yka3aHus 110 BBIIIOJIHEHUIO CAMOCTOSTEIBHON pabOThI

[TosyunTs y npenogaBaTesis 3aJaHUE U CIINCOK PEKOMEHOBAHHOM JINTEPATYPHI.

N3ydyeHne TeOpeTUYECKUX BOIPOCOB CIENYET IMPOBOAUTH IO BO3MOYKHOCTU CAMOCTOSATEIBHO,
HO IIPU 3aTPyIHEHHIX 00paIlaThCs K NPEenoaaBaTeto.

[ToaroToBUTH NUCEMEHHBIHM OTUET O MPOJICIIAHHOMN padoTe.

[Tpy BbIMONHEHUM (QPOHTANBHBIX 33JaHUH MO YCMOTPEHHUIO IpernojaBaTenss padoTa MOXKET
ObITh OlleHEHa 0e3 MHCbMEHHOIO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI, MPH
YCIIOBHH aKTUBHOW CAMOCTOSITENIbHON PaOOTHI.

2. YKa3aHusl 110 BHITIOJIHEHUIO JTA00PaTOPHBIX paboT

[TomryunTs y mpemnojaBaTelis 3aJlaHue K Jab0opaToOpHON padoTe U CIHCOK PEKOMEHIOBAHHOU
JIUTEPATYPHI.

IToBTOpEHME TEOPETUYECKUX BOIIPOCOB CIEAYET IMPOBOAUTD 110 BO3MOXKHOCTH CAMOCTOATEIIBHO,
HO IIPU 3aTPYIHEHHIX 00paIlaThCs K MPEenoaaBaTeto.

[ToaroToBuTH NpeBapUTEIbHbIE BHIKIAKU U IUIaH BBIITOJIHEHHS paOOThI.

BeinonuuTh 3asanue no sadoparopHoi padore. O3HAKOMUTHCSI ¢ KOHTPOJIbHBIMU BOIIPOCAMHU
10 TeME IPOAEIaHHON PaboThI.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTaHHON padoTe.

OtBeTuTh Ha BoOIpochl npenogasarens. OOpaTUTh BHUMAHUE Ha INIyOMHY HOHMMAHMUS
MIOJIYYEHHBIX PE3yIbTaTOB U LieJIel IPOJeIaHHON padoThl.

[Tpy BbIMONHEHUM (QPOHTANBHBIX 33JaHUN MO YCMOTPEHHUIO IpenojaBaTenss padoTa MOXKET
OBITH OlleHeHa 0e3 00I1ero MUCbMEHHOT0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIPOCHI, TPH
YCJIOBUU aKTUBHON CAMOCTOSITETIbHON pabOTHI.

MeTorKa OLIEHKH pe3yJIbTaTOB 00y4YeHHUs

3. Yka3zaHus U1l IPOBENEHUS IPAKTUYECKUX 3aHATUN

Cobmonate TpeOOBaHUS TEXHUKH O€30MaCHOCTH, [UIsI 4YEro MpociyllaTh HeoOXOIuMbIe
pa3bsACHEHUS O IPABWJILHOCTH MTOBEACHUS B Ja0OpaTOpUU.

O6s3atenbHo ucnonb3oBath ['OCTHI, B KOTOPBIX HCHONB3YETCS OOILIEHPHUHSATAs] CUCTEMa
0003Ha4YECHUH.

Jns  Oonmee moApoOHOro M3y4eHHs MpakTHUECKUX paboT cieayer paboTarh C
PEKOMEHI0BAaHHBIMU JIUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSBIISIONIMMUCS HCTOYHUKAMH.

[lepen mocemieHMEM MpPaKTHYECKUMX pabOT yYSICHUTh TeMy THPAKTHYECKUX paboT W
CaMOCTOSITEJIbHO U3yUYUTh CBSI3aHHBIE C HUMH IOHATUAMHU U METOAAMM PEILIECHUS 3aau.

[lepen pemieHuneM 3a7ay akKTMBHO Y4YacTBOBAaTh B OOCYKJIEHUHU C MPENOJaBaTeIeM OCHOBHBIX
MOHSTHM, CBA3aHHBIX C TEMON MPAKTHYECKUX PadoT.

B mpouecce pemeHuss 3amad BECTH JUCKYCCHIO C TpPENoJiaBaTeleM O MPaBHIBHOCTH
MPUMEHEHUS METOJIOB X PELIEHUSI.

I[To BO3MOXXHOCTM CaMOCTOSITEJIBHO JIOBOJUTH pEIIEHHWE MpelaraéMblX 3a1ad  Ja0
OKOHYATEJIbHOTO UTOTa.

B koHn11e 3aHATHII TpH HEOOXOAUMOCTH BBISICHUTD y MIPEIOIaBaTeNs HEACHBIE BOIPOCHI.

B npomecce BbImonHEeHUs: paboThl cielyeT MOCTOSHHO OO0IIAThcs C IperojaBaTenieM, He
JIOIyCKasi IO BO3MO>KHOCTH HENIPABUJIbHBIX JIEHCTBHM.

OcHOBHBIE pe3yIbTAThl SKCIEPUMEHTOB HEOOX0AUMO 3a(hUKCUPOBATh B 3JIEKTPOHHOM BH/IE.



[Ipu cpade 3adera mo paboTe MOATOTOBUTH OTUET O MPOJICTAHHOW paboTe, IAe JTOKHBI OBITH
OTpa)KeHBI OCHOBHBEIC pe3yJILTaTBI 1 BBIBOJBI.

10. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

1. YkazaHust [u1g IpoBEICHUS IPAKTHUECKUX 3aHATHH

Ha mepBoM mpakTHYECKOM 3aHATHUU ClieNaTh OOIUK 0030p coiepkKaHus Kypca M OTMETHTb
HOBBIE METOJBl M IMOJIXOJbl K PpEIHICHUIO 3a1a4, paccMaTpuBaeMbIX B Kypce. JlaTh mepedeHb
PEKOMEHI0BAaHHOH JINTEPATYPhl U BHOBD MOSIBUBIINXCS JTUTEPATYPHBIX HCTOYHHKOB.

BHuMarenpbHO OTHOCHUTBCS K BOIPOCAaM CTYJACHTOB W TPH HEOOXOJAMMOCTH JIaBaTh
JOTIOJTHUTEJIbHBIE 00JIee MOIPOOHBIE MOSICHEHUSI.

[Ipu mpoBeAeHUU NPAKTUYECKOTO 3aHATHS MPEHMYILIECTBEHHOE BHHMAHUE CIEAYET YACTSThH
Ka4eCTBEHHBIM BOIIPOCAM, HE CIIEAYET YBIIEKAThCS MPOCTHIMU IMPHMEpPAMH, OCTaBIAS MX JHOO Ha
CTY/IGHTOB, JIN0O OTCHIIAS CTYJCHTOB K JINTEPATYPHBIM HCTOYHHKAM U METOJAUYECKHM TOCOOUSIM.

B mpouecce mpakTHuecKux 3aHATHH HEOOXOAWMO IO BO3MOXXHOCTH YacTO BO3BpAIaThCs K
OCHOBHBIM IOHSTHSM (3/1€Ch BO3MOXKEH BBIOOPOYHBIN KOHTPOJIb 3HAHHIA CTYACHTOB).

O6s3atenbHo ucnonb3oBath ['OCTHI, B KOTOPBIX HCHONB3YeTCS OOLICTIPUHSATAs CHUCTEMa
0003HAYECHU.

JlaBaTh peKOMEHIAIMH CTYJCHTaM JUIsl TOJATOTOBKHM K OYE€PEIHBIM MPAKTUUCCKUM 3aHITHSIM.

OTmeyarthb CTYICHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PEUICHUH 33/1a4 U JAUCKYCCHSX.

Cobmronate TpeOOBaHUSI TEXHUKU OE30MACHOCTH M MPOBOAMTH HEOOXOAMMBIE Pa3bsICHEHUS O
MPAaBUILHOCTH MTOBEJICHHS B Ta0OpaTOPHH.

[lepen BBIONHEHHEM MPAKTHYECKOW pabOTHI MPOBEPHUTH CTENEHb TOTOBHOCTH CTYACHTOB,
HATIOMHUTh U OOCYJHMTh OCHOBHBIC TEOPETHUECKUE IOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO ISt
OCMBICJIEHHOTO BBITIOJHEHUS padoT.

B nporiecce BbIMOIHEHUS pabOThI ClEAYeT MOCTOSHHO 00IAThCS CO CTYACHTaMH, HE JIOMyCKast
10 BO3MOKHOCTH UX HEMPAaBUIbHBIX JAEHCTBHIM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3yJbTaThl IKCIIEPUMEHTOB OBbUIH 3a(UKCUPOBAHbI CTYACHTaAMH
B DJIEKTPOHHOM BH/IE.

[Ipu npueme 3avera mo paboTe TpebOBATh OTUET O MPOCIAHHONW paboTe, I1e MOJDKHBI OBITh
OTPa)KEHBI OCHOBHBIE PE3YJIBTATHI M BHIBO/IBL.

ABTOp(BI):

Paxmatynun Anexcanap bopucosny



