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1 Buabl npakTHK U UX TPYA0EMKOCTh

®I'OC BO mwnanpasnenuss noaroroBku 11.03.04 DnexkTpoHMKa W HAHOIJIEKTPOHHKA
B Onoke b2 «llIpakTuka» mpepycmaTpuBaeT 1Ba BHJAA MPAKTUK — y4EOHYIO U MPOU3BOACTBEHHYIO
npaktuky (nanee [IpakTuxn).

B coorBercTBUM ¢ pa3paboTaHHOM OCHOBHOW TNpodeccHoHaIbHON 00pa3oBaTelIbHON
nporpammoii (manee OIIOIl) mo nampaBnenuto moaroroBku 11.03.04 nanHble BUABI MPAKTHK
BKJIIOUYAIOT TUIBI IPAKTHUK, YKa3aHHbIE B Ta0muIe 1.

CryaeHTbl HaAmpaBJISIIOTCA Ha MPAKTUKY NPUKA30M 1O YHHUBEPCHUTETY, COCTaBJICHHBIM B
COOTBETCTBUM C KaJCHAAPHBIM IpaHUKOM y4yeOHOIro IMpoliecca, YTBEPKAAEMbIM Ha KOHKPETHBIN
yueOHbIii ro7. PopMupyeMble y OOYyYaromlerocss KOMIIETCHLMH IO KaKIOMY BHUAY NPAKTHKU
3aKperIeHbl yueOHBIM IJIAHOM HaIlpaBJIeHUs MOATrOTOBKH. B Tabnuue 1 npuBenens! popmupyembie
y 0o0yyaromierocsi KOMIETEHLUH [0 KaXJ0My THUIy MPaKTUK W 3allJJaHUPOBAHHBIE PE3YJIbTaThl
00yJeHUsI.

TpynoeMKOCTh BCEX THIOB IPAaKTUK M PACHpEleICeHHE UX [0 CEMECTpPaM YCTAHOBJIEHbI
yueOHBIM IJIAHOM HampaBlIeHUS MOJITOTOBKHU.

Opranuzanus ocBoeHust bioka «llpaktuka» npoBogutcst B cooTBeTcTBUM ¢ llonoxxenuem
HoBl'Y «O mpaktuke oOydaromuxcsi, OCBaMBAIOUIMX 00pa3oBaTelIbHbIE MPOTPAMMBI BBICIIETO
oOpa3zoBaHusi — @porpamMmbl 0OakajaBpuara, MpPOrpamMMbl  CHELUAINWTETa, I[POTrPAMMBI
MarucTpaTypbi».

[IpakTuka st o0yyaroumMxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI U MHBAJIN/I0B
MPOBOAUTCA C YYETOM OCOOEHHOCTEH UuX TNCHUXO(PU3NYECKOT0 Pa3BUTHS, HHIAWBUIYATbHBIX
BO3MOXKHOCTEM U cocTosiHUS 3710poBbsi. Opranusanus ocBoeHus bioka «llpaxkTuka» nns aui c
OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU 3JI0POBbSI MPOBOAUTCS B cOOTBeTCTBHH C [lonoxennem Hoel'Y
«O06 opranuzanud  00pa3oBaTENBHOrO Tpolecca Jsi OOYJYCHHs] WHBAIMIOB H JIMI[ C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI».



Tabmuua 1 — Bungsl U THIBI PaKTHK, CIIOCOOBI MX MPOBENEHUS, TPYAOEMKOCTh MPAKTUKH, (POopMUpYyeMbIe Yy 00y4aroIerocss KOMIETECHIIMUA U
3aIlJIAaHUPOBAHHbIE PE3yJbTaThl 00Y4YEHUS 110 PAKTUKE

Bunabr
MPaKTUKHU

Tunel npakTuKK
(o yueOHOMY
IUIaHY)

Cnoco0
MIPOBEICHUS

O0Bem
MIPAKTHKH
(3au.en/Hen)

®opMupyemsle
KOMIIETCHIINU

3annaHupoBaHHBIE PE3yabTaThl 00yUeHUs

VueOHas

O3HaKOMUTEILHAS

CTallMOHapHad

3/2

YK-1

3HaTh OCOOCHHOCTH CUCTEMATH3alMK HHPOPMALIUH, TOTYyICHHOM
U3 pPa3HbIX UICTOYHUKOB M METOJIbI €€ KPUTHYECKOTO aHaJIi3a
VYMeTh BBISIBIISITH CHCTEMHBIE CBSI3H U OTHOILICHHS MEXITY
HU3Yy4aCMbIMU ABJICHUSAMU, ITPOLCCCAMU, IIPAKTUKAMU U ONIPCACIATH
NPOTUBOPEYHsI, BOSHUKAIOIIUE B JAHHBIX CBS35X M OTHOLICHUSIX;
MNPUMCHATH CHUCTEMHBIHN Ioaxo1 B I/IHTCJIJIGKTyaJIBHOf/'I
JEeSATEIIEHOCTH

BrnaneTs HaBbIKaMH aHAJIM3a M CHHTE3a HAYYHOU MH(OPMALINY;
HaBBIKAMH JIOTUYECKON apryMEHTAIluH BBIBOIOB U CY)KICHUH B
perieHnu npodeccHoHaIbHbIX 3a/1a4

YK-2

3HaTh JCHCTBYIOLUE IPABOBBIE HOPMBI, IPEABSABIISAEMBIE K
crioco0am pereHus npohecCUOHaIbHBIX 3a/1a4

YMeTh 0TOMpaTh ONTHMAIBHBIE TEXHOJIOTUHU TOCTHIKCHUS
IIOCTaBJICHHBIX LEJICH; ONPENENIATh AITOPUTM PELICHUSA 3a/1a4 C
Y4E€TOM HaJU4Ms U OTPAaHUYEHHS PECYPCOB

Brnaners HaBbIKaMu aHalIN3a JEHCTBYIOIMX NIPABOBBIX HOPM;
HaBbIKaMU OIpe/IeTIeHUs MOTPeOHOCTEN B pecypcax AJisl peleHus
3aJ1a4 Npo(ecCHOHATBHOMN NesITeIbHOCTH

YK-6

3HaTh CIIOCOOBI peanu3alunuy cOOCTBEHHOW TPAaeKTOPUH Pa3BUTHUS C
Y4€TOM JINYHOCTHBIX BO3MOXKHOCTEH, MEPCIIEKTUB JAESATEIbHOCTH U
TpeOOBaHUM pbIHKA TPy/ia

YMeTb onpenenaTs NpUuOPUTEThl TMYHOCTHOTO U
podeCcCHOHATBHOTO POCTA, BEICTPAUBATh COOCTBEHHYIO
00pa30BaTeNbHYIO TPAEKTOPHUIO PA3BUTHUS B T€UCHUE BCEH XKU3HU
BrnaneTs HaBbIKaMH TUTAHUPOBAHUS U OTIPEICIICHUS 3a/1a9
CaMOpPa3BUTHUA U MPO(PECCHOHAITBHOTO POCTa; HABBIKAMHU
yIIpaBJICHUS] CBOUM BPEMEHEM MTPH BHIITOJHEHUH




Bunbr
MPaKTUKHU

Turbl IPpaKTUKU
(o yueOHOMY
IUIaHY)

Croco0
IPOBEICHUS

O0Bem
MPAKTHKH
(3au.en/Hen)

®opMupyemble
KOMIIETCHIINH

3anaaHupOBaHHBIE PE3yIbTaThl 00yUeHUs

npoeCCHOHATBHBIX 3a]1a4

OIlK-1

3Haet (yHIaMeHTalIbHbIE 3aKOHBI IPUPOIBI 1 OCHOBHbBIE
du3HUYECKHE MATEeMAaTUICCKUE 3aKOHBI

YMmeeT npuMeHATh GU3NYECKUe 3aKOHbI U MaTeMaTUYECKUe
METO/bI JUIsl pEUICHUs 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO
Xapakrepa

Brnageer HaBbIKaMU MCTIOIH30BAHUS 3HAHUI (PU3UKU U MATEMATUKH
IIPU PEIICHUU ITPAKTHUUECKUX 3a7a4

OIIK-3

3HaeT KaK MCIOJIh30BaTh HH(POPMAIIMOHHO-KOMMYHHUKAITHOHHEIC
TEXHOJIOTHH MPHU MOUCKE HEOOXOTUMO

nH(OPMAIINY; 3HAET COBPEMEHHBIC TPHHIIMITHI TIOMCKA, XPAHCHMUS,
00paboTKH, aHaNIM3a U TPEJCTaBlIeHUs B TpeOyemMoM dopmare
uH(popManuu

YMeer pemarte 3aauu 00padOTKH JAaHHBIX C TOMOIIBIO
COBPEMEHHBIX CPEJICTB aBTOMATHU3AINN

Bnazneer naBbikamu obecrnieueHus: ”HGOPMaIMOHHON
0€3011acCHOCTH

Hay4no-
HCCIIeI0BaTEIbCKAs
pabota (monydeHue
TIEPBUYHBIX
HaBBIKOB HAYy4YHO-
HCCIIeI0BATEIbCKOM
paboThI)

CTalluOHapHad

6/4

YK-1

3HaTh 0COOEHHOCTH CUCTEMAaTH3allMK HHPOPMALIUH, TOTyIEHHOM
13 pa3HbIX UICTOYHUKOB U METO/IbI €€ KPUTHUECKOTO aHAIIN3a
YMeTb BBISBIIATh CUCTEMHBIE CBSI3U U OTHOLLIEHUS MEXKIY
M3y4aeMbIMH SIBJICHUSMH, IIPOLIECCAMH, IPAKTUKAMH U OIIPEAEIIATH
IIPOTUBOPEYUS, BOSHUKAIOIME B JAHHBIX CBA3AX U OTHOLICHUSAX;
IIPUMEHATh CUCTEMHBIN NIOIXO0J] B MHTEIJIEKTYAIbHOU
JEATEIbHOCTH

Brnaznerp HaBbIKaMu aHallM3a U CUHTE3a HAyYHOU MH(pOpMaIuy;
HaBBIKAMU JIOTUYECKOW apryMEHTALlUU BbIBOIOB U CYKJICHUN B
penieHnu npoecCHOHATBHBIX 3a7a4

YK-2

3HaTh JEHCTBYIOIIME TPABOBBIE HOPMBI, PEABIBIISIEMBIE K
crioco0aM penreHust TpoecCHOHATBHBIX 3a71a4

YMeTh OTOMpAaTh ONTUMATBHBIE TEXHOIOTUN JOCTHKECHUS
IIOCTABJICHHBIX I.[eJ'IefI; OMPECACIIATEL AJITOPUTM PCIICHUA 3aaa4 C




Bunbr
MPaKTUKHU

Turbl IPpaKTUKU
(o yueOHOMY
IUIaHY)

Croco0
IPOBEICHUS

O0Bem
MPAKTHKH
(3au.en/Hen)

®opMupyemble
KOMIIETCHIINH

3anaaHupOBaHHBIE PE3yIbTaThl 00yUeHUs

Y4€TOM HaJIM4Msl U OTPaHUUYEHUS PECYPCOB

Brnaners HaBbIkamMM aHalM3a AEHCTBYIOLIMX IPABOBBIX HOPM;
HaBBIKAMU OIPEJICIICHUS TOTPEOHOCTEN B pecypcax JUIsl peICHHs
3aJja4 Npo(ecCUOHANBHOM NesITeIbHOCTH

YK-6

3HaTh CIIOCOOBI pealin3alui COOCTBEHHON TPACKTOPUU Pa3BHUTHS C
Y4ETOM JIMYHOCTHBIX BO3MOXKHOCTEH, IIEPCIIEKTHB ACATEILHOCTH U
TpeOOBaHUH pBIHKA TPy/a

VYMeTh onpenessaTh MPUOPUTETHI INIHOCTHOTO U
po(ecCHOHATBHOTO POCTa, BEICTPAUBATh COOCTBEHHYIO
00pa3oBaTEeNbHYIO TPACKTOPHUIO Pa3BUTHUS B TCUCHNUE BCEH KU3HU
BrnaneTs HaBbIKaMH TUTAHUPOBAHUSI U OTIPECIICHUS 3a/1a4
CaMOopa3BUTHS M MPOPECCHOHATIBHOTO POCTA; HABBIKAMHU
yIIpaBJICHUS] CBOUM BPEMEHEM IIPU BBIITOJIHEHUH
npodeccHOHATBHBIX 33124

OIIK-1

3HaeT QpyHIaMEHTaIbHBIE 3aKOHBI TPHPOJIBI 1 OCHOBHBIE
du3HUecKre MaTeMaTHYECKHE 3aKOHBI

Ymeer npuMeHsTh pru3ndeckre 3aKOHbl 1 MaTEMAaTUIECKHE
METO/BI JUISl pelIeHHs 3a]1a4 TEOPETUUECKOT0 U MPUKJIIAJHOTO
Xapakxrepa

Brnaneer HaBbIKaMy UCIOJIBb30BaHUS 3HAHUN (DU3UKU U MATEMaTUKU
NIPY PEUICHUH MPAKTHYECKUX 3a1a4

OIIK-3

3HaeT Kak MCIO0JIb30BaTh HH()OPMAIIMOHHO-KOMMYHHKAIIUOHHbIE
TEXHOJIOTHH NPU MOKCKE He0OX0uMOM HH(pOopMaLny;

3HAeT COBPEMEHHbIE MPUHIIUIIBI TOUCKA, XpaHEHHsI, 00pabOTKH,
aHaJlM3a U ImpeJicTaBieHus B TpedyemoM opmare nHpopManuu
VYMeer pemiats 3a1a4l 00pabOTKH TaHHBIX C IOMOIIbIO
COBPEMEHHBIX CPEJCTB aBTOMAaTU3ALIUN

Brnaneer naBeikamu o0ecrieyeHuss HHPOPMALIMOHHOM
0e3onacHoOCTH




Bunbr
MPaKTUKHU

Turbl IPpaKTUKU
(o yueOHOMY
IUIaHY)

Croco0
IPOBEICHUS

O0Bem
MPAKTHKH
(3au.en/Hen)

®opMupyemble
KOMIIETCHIINH

3anaaHupOBaHHBIE PE3yIbTaThl 00yUeHUs

[IpousBoacTBeHHAs

TexHonmoruyeckas

CTaoroOHapHas

6/4

VK-1

3HaTh OCOOCHHOCTH CUCTEMATH3alMK HHPOPMALIUH, TOTYyICHHOM
U3 Pa3HbIX UICTOYHUKOB U METOJIbl €€ KPUTUUECKOIO aHAJIN3a
YMeTh BBISIBIISTH CUCTEMHBIE CBS3H U OTHOLIEHUSI MEXKAY
M3Y4aE€MbIMHU SIBJICHUAMM, IIPOLECCAMU, TPAKTUKAMU U ONIPENECIIATH
IIPOTUBOPEYMS], BOSHUKAIOIINE B JAHHBIX CBSA3SX U OTHOLLEHUSX;
IIPUMEHSATh CUCTEMHBIN IIOJIX0/] B MHTEJUIEKTYalIbHOU
JeSATEIIBHOCTH

BrnaneTs HaBbIKaMM aHAJIM3a M CUHTE3a HAyYHOU MH(POpPMALINY;
HABBbIKAMU JIOTHYECKOM apryMEHTALlMK BbIBOJOB U CYXKICHUH B
penieHnu npoecCUOHAIBHBIX 3a7a4

YK-3

3HaTh 0COOCHHOCTH MPHUHSATHUS COBMECTHBIX PEHICHU B KOMaH/IE;
ycioBUs 3G (HEKTUBHOIO COLUAIBHOTO B3aUMOJICHCTBHUS;

YMeTh oCyImecTBIATE 0OMEH HHpOpMAaNneil, 3SHAHUSMHI U OTIBITOM
B PaMKax COLIMAJIbHOIO B3aUMOJIEHCTBUS;

Brnaners HaBbIKaMu KOMaH/IHOHM pa0OOThl; HABBIKAMU YCTaHOBKHU
KOHTAKTa U ONpeziesIeHHsI COOCTBEHHOM pOJIM B KOMaH 1€

YK-6

3HAaTh CIIOCOOBI pealn3alui COOCTBEHHON TPACKTOPUN Pa3BHUTHS C
Y4E€TOM JINYHOCTHBIX BO3MOYKHOCTEN, IIEPCIIEKTUB JEATEIBHOCTH U
TpeOOBaHUM pbIHKA TPy/ia

YMeTh OnpenensaTh NPUOPUTETHI IMYHOCTHOTO U
Ipo(ECCHOHATBLHOIO POCTA, BHICTPAUBATh COOCTBEHHYIO
00pa30BaTeNbHYIO TPAEKTOPHUIO PA3BUTHUS B TE€UCHUE BCEH XKU3HU
Brnanerp HaBbIKaMu IUIaHUPOBAHUS U OTIpEICTICHUS 3aa4
CaMOpPa3BUTHA U MPO(PECCHOHAITBHOTO POCTa; HaBBIKAMU
yIpaBie€HUS] CBOUM BPEMEHEM NP BHINOJIHEHUH
npodecCHOHATBbHBIX 3a]1a4

[1K-1

YMeer cTpouTh PU3NUECKHE U MATEMATHUYECKUE MOJIETTH MOJIEIICH,
y3J10B, OJIOKOB
Brangeer HaBbIKaM#u KOMIIBIOTEPHOTO MOJICTIUPOBAHUS

[1K-2

3HaeT METOJIMKH MPOBEJICHUS UCCIEA0OBaHUN TapaMeTPOB U
XapaKTEPUCTHK Y3JI0B, OJIOKOB




Bunbr
MPaKTUKHU

Turbl IPpaKTUKU
(o yueOHOMY
IUIaHY)

Croco0
IPOBEICHUS

O0Bem
MPAKTHKH
(3au.en/Hen)

®opMupyemble
KOMIIETCHIINH

3anaaHupOBaHHBIE PE3yIbTaThl 00yUeHUs

YMeeT mpoBOIUTh UCCIICIOBAHUS XapPAKTEPUCTHK IIIEKTPOHHBIX
puOOPOB

I1K-3

3HaeT 0a30BbIE TEXHOJIOTUYECKHE IPOIIECCHl U OCHOBHBIC
MaTrepuabl IPOU3BOACTBA U3/IETUN MUKPOIIEKTPOHUKHU

YMmeer apryMeHTHPOBAHHO BBHIOMPATh, aHATH3UPOBATH U
KOPPEKTUPOBATh TEXHOJIOTUYECKUN MPOLIECC MOTYyUEHUS U3IECIUS
U3 IEUCTBYIOLIEr0 TUIIOBOI'O IPYNIIOBOIO TEXHOJIOIMYECKOTO
rpouecca

[IpennuruiomHuas

CTallOHapHast

9/6

YK-1

3HaTh OCOOCHHOCTH CUCTEMATH3aIMK HHPOPMALIUH, TOTyICHHOM
U3 Pa3HbIX UCTOYHUKOB U METO/Ibl €€ KPUTUYECKOI0 aHaIMu3a
YMeTh BBISIBIISTh CUCTEMHBIE CBSA3H U OTHOLIEHUSI MEXKAY
U3y4aeMbIMH SIBICHUSMHU, IPOLIECCAMH, IPAKTUKAMU U ONPEAEIAThH
IIPOTUBOPEYMS], BOSHUKAIOIINE B JAHHBIX CBSI3AX U OTHOLICHMSIX;
IPUMEHSTh CUCTEMHBIN IOJXO0/1 B UHTEJIEKTYaIbHON
JIeSITEIIbHOCTH

Brnaners HaBbIkaMM aHaJIM3a U CUHTE3a HaAy4YHOU MH(OpMaLUy;
HABbIKaMU JIOTUYECKOM apryMeHTallM BbIBOJOB U CYXJICHUH B
peneHnH NpoecCHOHATBHBIX 331a4

YK-6

3HaTh CIIOCOOBI peanu3alunuy cOOCTBEHHOW TPAaeKTOPUH Pa3BUTHUS C
Y4€TOM JINYHOCTHBIX BO3MOXKHOCTEH, MEPCIIEKTUB JAESATEIbHOCTH U
TpeOOBaHUM pbIHKA TPy/ia

YMeTb onpenenaTb NpUuOPUTEThl TMYHOCTHOTO U
po(ecCHOHATBHOTO POCTA, BEICTPAUBATh COOCTBEHHYIO
00pa30BaTeNbHYIO TPAEKTOPHUIO PA3BUTHUS B TE€UEHUE BCEH XKU3HU
BrnaneTs HaBbIKaMH TUTAHUPOBAHHUSI U OTIPEICIICHUS 3a/1a9
CaMOpPa3BUTHA U MPO(PECCHOHAITBHOTO POCTa; HaBBIKAMU
YIIpaBJICHUS] CBOUM BPEMEHEM TTPH BHITOJHEHUH
npodeCCHOHATBLHBIX 3a]1a4

[1K-1

YMeer cTpouTth PU3NUECKHe U MATEMAaTHUYECKUE MOJICTTH MOJIEIICH,
y3J10B, OJIOKOB
Brageer HaBbIKaMH KOMIIBIOTEPHOTO MOJICIUPOBAHUS




Bunbr
MPaKTUKHU

Turbl IPpaKTUKU
(o yueOHOMY
IUIaHY)

Croco0
IPOBEICHUS

O0Bem
MPAKTHKH
(3au.en/Hen)

®opMupyemble
KOMIIETCHIINH

3anaaHupOBaHHBIE PE3yIbTaThl 00yUeHUs

3HaeT METOUKHU [TPOBEJICHUS UCCIIEA0BaHNN IapaMeTPOB U
XapaKTEPUCTHK Y3JI0B, OJI0KOB

[K-2 YMeeT npoBOIUTh UCCIICIOBAHUSI XaPAKTEPUCTUK MIEKTPOHHBIX
puOOPOB
3HaeT 0a30BbIE TEXHOJIOTUYECKHE POIIECCHl U OCHOBHBIC
MaTepHalbl IPOU3BOJICTBA U3ICITHIA MUKPOJICKTPOHUKHU

K-3 YMeeT apryMeHTUPOBAHHO BBIOMPATH, aHATM3UPOBATH U

KOPPEKTHUPOBATH TEXHOJIOTHYSCKHI IMpoNIeCC MOJIYYCHHUA U3ACIINA
us3 ﬂCfICTBYIOHIGFO THUIIOBOI'O I'PYHIIOBOI'0 TEXHOJIOTHYECKOT'O
Imponecca




2 CTpyKTYpa U coJep:KaHHMe MPAKTHK
2.1 llpakTuka yyeoHasi

2.1.1 IlpaKkTHKa 03HAKOMHTEJIbHASA

ILleqbl0 NpakTHKH SBISETCA 3aKpelJieHHE M YINIyOJeHHE TEOPeTHUECKOW IOJATrOTOBKU
00yJaromuxcsi, a TAK’Ke 03HaKOMJIEHHE CTYICHTOB ¢ Oyaymien npodeccueii.

3agauyamMu NPaKTHUKH SIBIISIOTCS:

— O3HAaKOMJICHHE C MaTEeMAaTU4YECKUM IPOTPAMMHBIM OOECIIEYEHUEM U BBIIOJHEHUE
3aJIaHNi;

— O3HAKOMJIEHHE C OCHOBAMM CXEMOTEXHMKH U BBIIIOJHEHUE 3aaHUN;

— 3HAKOMCTBO C MPEANPHUATUAMH JIEKTPOHHOTO MPODHUIISL.

MecTo NpakTHKH B CTPYKType 00pa3oBaTeIbHOH NPOrpaMMbl — IPAKTUKA SIBISETCS
00s13aTeJIbHON 4acThI0 yueOHOro I1aHa.

B3anMocBs3b ¢ APYrUMH JHCHUIIIMHAMH — [IPAKTUKA 0a3UpyeTcs Ha 3HAHUAX IIKOIbHBIX
KypCOB XHMHUH, MAaTeMaTHMKM M HH()OPMATHKH, a TaKKe€ Ha KOMIETEHIMSIX, MOJYYEHHBIX IpU
OCBOEHUHU JUCLUUIUIMH «Bbicmas matematuka» M «S3bIku mporpammupoBanusi». IIporpamma
IPAaKTUKU CIY>)KUT OCHOBOM JJIsl ITOCIIEIYIOIIET0 U3yUeHHsl AUCHUILIUH: «MaTepHuasbl 3J1eKTpOHHON
TEXHUKN», «CxeMoTexHuka», «DU3NMUECKHE OCHOBBI  JJIEKTPOHUKW», «MaremMaTuyeckoe
MO/JICJIMPOBAHHE MTOJYITPOBOIHUKOBBIX TPUOOPOB U MHTErPAIBHBIX MUKPOCXEM» U JIp.

Mecto U BpeMsi mpoBeJeHMs] NMPAKTHKHM — OCHOBHBIM MECTOM IIPOBEIECHUS MPAKTUKU
aBisieTcs Kadenpa GU3MKU TBEpIOro Tenaa U MUKpoliekTpoHuku Hosl'Y. Ilpaktuka npoBoautcs B
1-om cemecTpe.

2.1.2 HayuHo-uccjenoBaTe/ibckasi padora (NmojryyeHHe MePBUYHBIX HABBIKOB HAYYHO-
HCCJIeI0BATEIHLCKOH PadoThl)

He.]'lbl{) NMPAKTUKHU SABJIACTCA ITOJYUCHUC ICPBUYHBIX HABLIKOB HayllHO-HCCJICIIOBaTeJII)CKOﬁ
paboThl, HEOOXOIUMOM AJIsi CAMOCTOSITENILHON HaAYyYHO-UCCIIE0BATEIHCKON paOOTHI.

3ajayaMu NPAKTUKHU SBIISIIOTCS:

— BBINOJHEHUE 33JJaHUI PYKOBOJUTENSI MPAKTUKH B COOTBETCTBUU C YTBEPKICHHBIM
3aJlaHuEM Ha Hay4YHO-HCCIIEI0BATENbCKYI0 paboTy;

— y4acTHe€ B TEOPETHUYECKUX CEMUHApax;

— BBICTYIUIEHHE Ha KOH(EPEHLHUAX MOJIOABIX YUEHBIX, MPOBOAUMBIX B MHCTUTYTE
OJICKTPOHHBIX 1 HHq)OpMaHHOHHLIX CHUCTEM,

— TIOJATOTOBKA U MyOJIWKAILIUA TE3UCOB JOKIAJA0B, HAYYHBIX CTATEH;

— U3yuYeHHUE BBICOKOTEXHOJIOTUYECKOTO 000PYI0BaHMS, UCIIOIB3YyeMOTro Ha Kadeape B
paMKax 6IO]1)K€THBIX n BHC6IOJI)KCTHI)IX HAYYHO-HCCJICIOBATCIIbCKUX MIPOrpaMM U B
OpraHu3alu-napTHepe Mo peaanu3aluy MOArOTOBKH OaKalaBpoOB.

MecTO0 NpakTHKH B CTPYKType 00pa30BaTeIbHOW NMPOrpamMMbl — MPaKTHKA SBISETCS
00s13aTeNbHON YacThI0 yU4EeOHOTO TUTaHA.

B3aumocBa3b ¢ APYIriMHU JUCHUIIVIMHAMM — ITPAKTHUKA 633preTC${ Ha IMIKOJIbHBIX 3HAHUAX.
[Iporpamma TpakTUKH CIYKUT OCHOBOM ISl MOCJIEAYIOIIETO MPOXOXKIEHUS MPOU3BOACTBEHHOM
MPAKTUKU Ha CTaplIuX Kypcax, a Takke (OpPMHUPOBAHUS KOMIIETEHTHOCTH B NMPOQecCHOHAIbHON
o0nacTu, CBSI3aHHOW C TEOPETHYECKHM M IKCIIEPUMEHTAIBLHBIM HCCIEIOBAHUEM, MATEMATHUECKUM
¥ KOMIIBIOTEPHBIM MOJICIUPOBAHUEM, TPOSKTUPOBAHUEM AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB.

Mecto n BpeEMs IPOBEACHUA NMPAKTHKH — OCHOBHBIM MCCTOM IMPOBCACHHA INPAKTHKHU
aBisieTcs kKadenpa Gpusuku TBEpIOTO Tena U MUKpodtekTpoHuKH HoBl'Y. TIpakTrka npoBouTCs BO
2-0M ceMecTpe.



2.2 IIpakTHKa POM3BOACTBEHHAS

2.2.1 IlpaKkTHKA TEXHOJIOTHYecKast

Lenbi0 NpakTHKU SBISETCS NpUOOpeTeHHuEe MNPOPECCHOHANBHBIX YMEHHM M OmbITa
JeSITeILHOCTH B 00J1aCTH pa3pabOTKU U MPOU3BO/ICTBA HIIEKTPOHHBIX MTPUOOPOB U YCTPOUCTB.

3agayamMu NPAKTHKHU SBIISIOTCS:

— U3yYEHUE  TEXHOJIOTMYECKOTO  LHUKJIA  M3TOTOBJIEHMS  WIM  pa3pabOTKu
MOJIYTIPOBOTHUKOBBIX MTPUOOPOB U UHTETPATILHBIX CXEM;

— O3HAKOMIJICHHE C TEXHOJIOTMYECKOW U KOHCTPYKTOPCKOM TOKYMEHTALUEH;

—  BBINOJIHEHHUE ITPOU3BOJCTBEHHBIX 3a/1aHUI;

— ydacTHe B pabOTe TEXHOJIOTOB YYaCTKOB M HHKEHEpoB-pazpaborunkos UIT.

MecTo NpakTHKH B CTPYKType 00pa3oBaTeIbHOH NPOrpaMMbl — [PAKTUKA SIBISETCS
4acThbl0 Y4eOHOTO I1aHa, GOpMUPYEMOM y4acTHUKaMH 00pa30BaTEIbHBIX OTHOLLIECHUI.

B3anMocBs3b ¢ APYrUMH JMCHUIIIMHAMHI — IPAKTHKA 0a3upyeTcs Ha 3HAHUAX, YMEHUAX U
HaBbIKaX, TPUOOPETEHHBIX CTYICHTAMHU B XOJ€ M3YYECHUS TaKUX JUCIUIUIMH, Kak «MeTrposorus,
CTaHJapTH3aLus U cepTUpuKaLusay», «MaTepuabl 3J€KTPOHHON TEXHUKNY, «MUKpPOAJIEKTPOHUKA,
«TBepaorenbHast 3JEKTPOHUKA», «DHU3UUYECKHE OCHOBBI ANEKTPOHUKW». [IporpamMma mpakTHUKu
CIIY)KUT OCHOBOM ISl TIOCJICYIONIEr0 M3YUYECHMs JUCHUIUIMH «JeMeHTHas 0a3a CBEpPXOOJIBbIINX
UHTETpabHBIX cxem», «lIpomeccbl MUKpO- ¥ HAHOTEXHOJOTMM» U JAp., HPOXOXKICHUS
NPEIUIUIOMHON TPAaKTUKH, a Takke (HOPMUPOBAHHS KOMIIETEHTHOCTH B NPO(eCcCHOHATBLHOU
o0yacTH, CBSI3aHHOW C TMPOEKTUPOBAHUEM, KOHCTPYHPOBAHHEM M TEXHOJOTHEH IPOU3BOJICTBA
AIIEKTPOHHBIX IPUOOPOB U YCTPOUCTB.

MecTto u Bpemsi NpoBeJeHNs] MPAKTHUKH — [IPAKTUKU MPOBOJUTCS HA MPOU3BOIACTBEHHBIX
npennpusTusx r. Benukuit Hosropog, takux kak: OAO «OKb-Ilnanera», 3A0 «HIIII «I1nanera-
Apramn», OA «HIIT «Ctapt», 3A0 «Qncu», AO «OKTb «OMEI'A» u ap.. lIpaktuka npoBoauTcs
BO 6-0M cemecTpe.

2.2.2 llpakTuKa npeaIunJIoMHasi
Ilesib10 MPAKTUKM SIBJISIETCS TOATOTOBKA BBITYCKHOM KBATU(PUKAIIMOHHON paboTHI.
3agayamMu NPAKTHKHU SBIISIOTCS:
— cOop M aHaU3 AAHHBIX JUIS BBIMOJIHEHUS BBITYCKHOM KBATM(PUKAIIMOHHON paboThl;
— TPOBEACHME IKCIIEPUMEHTAIBHOIO HccienoBanus no teme BKP;
— aHaJIU3 pe3yJbTaTOB UCCIIEI0BAHUN
— odopMIIeHHE MTOSICHUTEIbHON 3aITUCKH.
MecTo NpakTHKH B CTPYKType 00pa3oBaTe/IbHOH NMpPOrpaMmMbl — MPAKTUKA SBISETCS
4acThI0 y4eOHOro aHa, popMupyeMol ydacTHUKaMHU 00pa30oBaTeIbHBIX OTHOIIECHHH.
B3anMocBs3b ¢ APYrUMH JMCHUIIIMHAMHU — IPAKTHKA O0a3upyeTcs Ha 3HAHUAX, YMEHUAX U
HaBBIKAaX, NMPUOOPETEHHBIX CTYIACHTAaMH B XOJA€ M3YYEHHUS TaKUX JUCHMIUIMH, Kak «OCHOBBI
IPOEKTUPOBAHUS W TEXHOJIOTUM DJJIEKTPOHHON KOMIIOHEHTHOM 0a3bl», «JJleMeHTHas Oa3a
CBEpXOOJIBIINX HMHTETPaJbHBIX cxem», «HaHoanekTpoHuka» u ap. IIporpamma mpakTHKH CIIYKUT
OCHOBOI /Ul HamnMCaHUS BBIMYCKHOM KBaJM(UKAIIMOHHOW paboThl, a Takxke (opMHpoBaHUS
KOMIIETEHTHOCTH B  Npo¢ecCHOHATBbHOW  00JacTH, CBA3aHHOM C IIPOEKTUPOBAHUEM,
KOHCTPYHPOBAaHUEM, TEXHOJIOTHEN MTPOU3BOJICTBA, UCIOIb30BAaHUEM M SKCIUTyaTallueld MaTepHaos,
KOMIIOHEHTOB, 3JIEKTPOHHBIX HPUOOPOB, YCTPOMCTB, YCTAaHOBOK BaKyyMHOH, IUIa3MEHHOH,
TBEPAOTEIIbHON, MMKPOBOJIHOBOM, ONTHYECKOH, MHKPO- W HAHOZJIEKTPOHUKU PA3JINYHOIO
(GYHKIIMOHAIBHOTO Ha3HAYEHHUSI 3JIEKTPOHHBIX IPUOOPOB U YCTPOMCTB.
Mecto n Bpemsi mpoBeleHHs] NPAKTUKH — OCHOBHBIM MECTOM IIPOBEJIEHUS NPAKTUKH
aBnsiercs kadeapa Gusuku TBepAoro Tena u MukpolnekTpoHuku Hosl'Y. IlpakTtuka nmpoBoautcs B
8 cemecrpe.
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2.3 ConepxxaHue NPaKTHK

ConeprxaHue MpakTUK MPECTABICHO B Ta0uUIE 2.

Tabnuna 2 — ConepxaHue MpaKkTUK

HaunmenoBanue pazjiena (3Tamna)
MPAKTUKH

Bun pabor

IIpakTuka yyeoHnas

IIpakTHKa O3HAaKOMHUTEIIbHAS

IloaroroBuTEILHBII 3TA

Opranuzannonnoe coopanue. [lonyuenue 3aganus
Ha NMPaKTUKy. BBOJHBIN HHCTPYKTaX.

OCHOBEBI CXEMOTEXHUKH

3HaKOMCTBO C MHKPOKOHTPOJIICpAaMH ceMeiicTBa
Arduino, ¢ SI3IKOM H CpeJIoi TPOTPaMMUPOBAHUS
MHUKPOKOHTpOJLIEpoB Arduino. 3HAaKOMCTBO ¢
Pa3IUYHBIME MTOJTYIPOBOIHUKOBBIMU IPHOOpaMH,
UCTIOJIb3yEMBIMHU B pa3padaThIBAEMbIX CXEMaX.
BeImosiHeHHe MPaKTUYECKHX 3aIaHUH.

Marematuueckoe 110

3HAKOMCTBO C BO3MOXHOCTSIMU OJIHOU U3
nporpamMmHubIx cpen (Maple, Mathcad, Mathematica,
MATLAB). BeinoaHeHne NpakTHYECKUX 3aIaHHM.

IIpou3BOACTBEHHBIN 3Tl

OO1ee o3HaKoMIIeHUE C npeanpusitueM. M3yuenue
TEXHOJIOTUYECKOTO MPOLIECCa U €ro AIEMEHTOB,
OCHAIIICHUS TEXHOJIOTHYECKHX OIEpaInii,
TEXHOJOTUYECKUX M KOHCTPYKTOPCKUX JOKYMEHTOB.
3HAKOMCTBO C 9KOHOMHUKOW MPEIIPUSITHS,
TEXHOJIOTUYECKOM U KOHCTPYKTOPCKOM City:k0amu
npeanpuATu, CUCTEMOH YIpaBJICHUA Ka4€CTBOM,
CHCTEMOM OIJIaThl TpyAa.

HO}IFOTOBK& OTUCTA 10 IMMPAKTUKCE.

HpOMe)KYTO‘lHaSI aTTeCTanus

3amnuta otyerta. /3.

Hayuno-uccienoBarenbckas pabota

(HOHy‘{eHI/IC IICPBUYHBIX HAB

bIKOB Hay‘{HO'HCCHCHOBaTeHLCKOﬁ paGOTH)

IToaroToBUTENLHEIN dTAIl

Opranuzanuonnoe coopanue. [lonyduenne 3aganus
Ha MPaKTUKy. BBOAHBIN HHCTPYKTAK.

HUPC

AHanM3 UCTOYHUKOB, TOATOTOBKA pedepara,
NPE3EeHTAIMU U JIOKJIaJia Ha OJHY U3 TEM.
Brictymnenue ¢ goknagoM. O0cyxieHue 10KIa/10B.
VYdacTue B TEOPETHUECKHUX CEMUHapax.
BricTymienre Ha KOH(QEPEHITUIX MOJIOJIBIX YUEHBIX,
nposoaumbix B TOUC.

[ToaroroBka u myOIMKaIUs TE3UCOB JTOKIAI0B,
HAy4HBIX CTATEH.

W3ydeHne BbICOKOTEXHOJIOTMYECKOro 000py10BaHus,
UCIOJIb3yeMOro Ha Kadepe B paMmax OIOKETHBIX U
BHEOIO/PKETHBIX HAyYHO-HUCCIIEI0BATEbCKUX
IporpaMM U B OpraHu3aluu-napTHEpe Mo
peaM3anuy NoAroTOBKU OakanaBpoB.

[ToaroToBka oryera.

ITpomMexyTouHast arrecranus

3amuTa otdeTa. J13.

IIpakTHKa NPOU3BOACTBEHHAs

IIpakTHKa TEXHOJIOTHYECKAsI
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HaumenoBanue paszena (3tana) Bun pabor
MPAKTUKU

9. | [ToaroTOBUTENBHBIN 3TAIl Opraauzanuonnoe codpanue. [lonyuenue 3aganus
Ha IpakTUKy. BBomHbIN nHCTpYKTaX. OO0IIee
03HAKOMJIEHHE C TIOJPA3/IECICHUEM.

10. | DxcnepuMeHTaIbHBIN 3Tan H3ydeHne TeXHOIOTHUECKOro mpoiiecca (mporecca
pa3pabOTKM) U €ro 3JIEMEHTOB, OCHAIICHUS
TEXHOJIOTUYECKHX OTepalifii, TEXHOJIOTHUYECKUX U
KOHCTPYKTOPCKHX JOKYMEHTOB. CaMOCTOSITENIbHAS
paboTta Ha pabouyux MecTax. YdacTue B paboTax
Pa3NIUYHBIX CIYKO npennpustus. Benenue qHeBHUKA
MIPOXOXKACHUSI TPOU3BOJICTBEHHOM MPAKTHKHU.

11. | 3akirouMTENbHBIN ATl O0paboTka 1 aHAIH3 MOTYYCHHON HHPOPMAITUH.
[ToaroToBka oTyeTa Mo MpaKkTUKE.
12. | TlpomexyTouHas aTTecTalHs 3amuTa otuera. /3.
[TpenmuruioMmHas mpakTHKa
13. | [ToAroTOBUTENBHBIN 3TaN OpranuzanuonHoe codpanue. [lomyuenue 3aganus

Ha IIpakTUKy. BBoxHBIM nHCTpYyKTa)K. [locTaHOBKA
1LieJIel TPAaKTUKU COBMECTHO ¢ pykoBoautenem BKP.

14. | OcHoBHOI1 3TaI Coop marnbix st BKP. O6paboTka u ananms
noxydeHHoi napopmarmu. [loaroroska oryera 1o
IIPaKTUKE.

15. | BakirounTeNbHBIN ATl Pabota ¢ HayuHbIM pykoBoauTeneM BKP.

16. | TIpomexxyToUyHAas aTTECTAIHS 3amuTa oT4eTa. JK3aMeH.

3 Onenka Ka4yecTBa MPOXOKICHUS MPAKTUK

ITpomesxyTouHas arrecTanus o0y4yaroIerocs 1o TpeM THIIaM MPaKTUK MTPOBOIUTCA B (hopme
muddepeHIIMPOBaHHOTO  3a4eTa, M0 NPEeJAUIUIOMHONW TMpakTuke — B (GopMe SK3aMeHa.
Heo6xonumeiM ycoBueM gomycka odydatomierocs K auddepeHnpoBaHHOMY 3a4eTy MO MpaKTHKe
WIM 3K3aMEHYy SIBJISieTCSl Ipe/cTaBieHHe Ha Kadeapy oTdera Mo MpakTuke, O0(GOpMIIEHHOrO B
COOTBETCTBUM C TpeOOBAaHUAMHU Kadeapbl M HMEIOIIEro OT3bIB PYKOBOIMTENS MHPAKTUKUA OT
OpraHU3aly 10 TEXHOJIOTMYECKON pakTuke. KOHTpOIb TPOX0KIEHNS MPAKTUKN OCYIECTBIISAETCS
C UCHoiib30BaHHEM OamnpHO-peiiTuHroBoii cucrtemsl (BPC), sBnstomeiics o0s3aTensHON K
WCIIOJIb30BAaHUIO CTPYKTYPHBIMH IOAPA3ACIICHUSIMU YHUBEPCUTETA U OCYILECTBIISIETCS HA OCHOBE
[Tonoxenus «O OanabHO-peHTHHIOBOM cucTeMe OOyueHHsl CTYAEHTOB IO 0Opa30BaTeIbHBIM
porpaMMaM BbICIIEro oOpa3oBaHHUsl — MporpaMMaM OakanaBpuara, Mporpammam CIelUaInTeTa,
porpamma MarucTparypb».

4 ®oH/ OLICHOYHBIX CPEACTB NPAKTUK U (JOPMBI OTYETHOCTH

4.1 Xapakrepuctuka (oHIa OLIECHOYHBIX CPEACTB

OrneHka KauecTBa NMPOXOXKACHUS MPAKTUKU OCYIIECTBISIETCS C HCMOJIb30BaHUEM (OHIA
orneHouHbIX cpenctB (POC), paspadoranHoro B coorBercTtBuM ¢ llomoxkenmem Hol'Y «O06
OpraHu3allil W OCYUIECTBJICHHWU OOpa3oBaTeIbHOM JEATETBLHOCTH MO  00pa30BaTeNbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUs — MporpamMMam OakanxaBpuara, MporpaMMaM CIICIHATUTETa,
nporpamMaM Maructpatypel» u Ilonoxenuem HoBl'Y «O ¢oHae OLIEHOUHBIX CPEACTB A
NPOBE/ICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH, NPOMEXKYTOYHOW AaTTeCTallid CTYACHTOB W
UTOTOBOM aTTeCTalliu BBITYCKHUKOB». KoindyecTBO 0ayuIoB 3a Kak[0€ OICHOYHBIE CPEACTBO
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rpaduk pacmpeneneHus OIEHOYHBIX CPEACTB OTPAKEHBI B TEXHOJOTMYECKOW Kkapre bioka
«[Ipaktuka» (ITpunoxenue b).

q)OHI[ OLCHOYHBIX CPCACTB MPAKTHK COCTOUT U3 OLCHOYHBIX CPCACTB TCKYLICTO KOHTPOJIA U
(GOpM OTUETHOCTH IO BCEM BHJIAM MPAKTHK.

4.2 IlepeyeHb cpeaCTB TEKYHIEr0 KOHTPOJISI
4.2.1 TlpakTuka yueOHas

1. Pedepar

2. Jloxman-mpe3eHTanus

3. Ilpaktuueckue 3agaHus

4. Ortuer 1o MpaxkTUKe

4.2.2 TlpakTuka IpOU3BOJICTBCHHAS

1. JlHeBHUK IPOXOXICHHUS MIPAKTUKU
2. CobecenoBanue

3. Ortuyer no npaxkTHKe

4.3 Ilepeyernb ¢GopM OTYHETHOCTH
4.3.1 IlpakTuka yaeOHast

1. 3agaHue Ha IPaKTUKY

2. Pedepar

3. OT4er no npaxkTuke

4.3.2 TlpakTuka nmpou3BOJCTBEHHAS

1. 3aganue Ha MPaKTUKY

2. JIHeBHUK TIPOXOKIACHUS TIPAKTUKU

3. OT3BIB PyKOBOJHTEINS MPAKTHKH OT OPTraHU3aluN
4. OT4er 1o MpakTUkKe

4.4.METO)11/I"ICCKI/IB PEKOMEHAAIUHA K UCITOJb30BAHUIO OLICHOYHBIX CPEACTB

4.4.1 IlpakTHKa 03HAKOMHUTEIbHAS
Ilepen HayaaOM NPAaKTUKU CTYAEHTaM BBIIAETCS 3aJjaHKe IO cleayrouiel popme.

33[{31—[“6 Ha MPAKTUKY 03HAKOMHUTECJ/ILHYIO

CTYJIEHTY TPYIIIBL

BremmonauTh CICAYIOIINEC 3aaHs 10 pasacjiaM.

1 Pa3nen «OCHOBBI CXEMOTEXHUKIY

1.1 O3HaKOMHTBCS ¢ MUKPOKOHTpOJIIepaMu cemeiicTBa Arduino.

1.2 O3HaKOMHTHCS € S3BIKOM M CPEON IPOrpaMMHUPOBaHUsI MUKPOKOHTpOJLIepoB Arduino.

1.3 O3HaKOMUTBCS C PA3NIUYHBIMU MOITYIPOBOJIHUKOBBIMU MPHOOpaMH, UCTIONB3YEMBIMU B
pa3pabaThIBaEMBIX CXEMax.

1.4 BBIMOIHUTG Psii MPAKTHUECKUX 3aaHHA.

1.5 Pe3ynbTaT BRIMOTHEHHUS KAXKIOTO 3aJIaHUsI IPEJICTABUTD MPEIO/aBaTEINo.

Pe3ynbrarhl BRIMOJHEHUS 3a1aHUI BKIIIOUAIOTCS B OTUYET MO MPAKTHUKE.

2 Paznen «MateMaTiueckoe porpaMMHOe obecrieueHue»

2.1 O3HaKOMHTBCSA C BO3MOXHOCTSIMH OJHOW W3 mporpammubix cpea (Maple, Mathcad,
Mathematica, MATLAB).
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2.2 BBINOJTHUTH MPAKTHYECKUE 3a/1aHUSL.
Pe3ynbTaThl BHIOJIHEHUS 3aJaHUI BKIKOYAOTCS B OTYET IO NTPAKTHUKE.

3 IIpou3BOICTBEHHBIN ATl

3.1 O3HaKOMHUTHCSI C OCHOBHBIM M BCIIOMOTI'aTE/IbHBIM MIPOU3BOJACTBOM Ha NPCANPUATHAX.

3.2 O3HAaKOMUTHCS C TEXHOJIOTMYECKUMH MIPOLIecCaMy IIPOU3BO/ICTBA.

3.3 O3HaKOMHTbCS € pabOTOM TEXHOIOTUYECKON U KOHCTPYKTOPCKOM CITykO.
3.4 O3HaKOMUTBCS CO CTPYKTYPOU MPEATPHUATHH.

3.5 O3HAKOMUTHCS ¢ CUCTEMOU OTUIATHI TPYAA.

3.6 O3nakomuThes ¢ obsi3anHOCTIMH TP u opranu3anueii ux tpyaa.

3.7 O3HaKOMHTBCS C CUCTEMOH YIPaBJICHUsI KAYeCTBOM Ha MPEATIPHUITHSAX.

3.8 O3HaKOMUTBLCS C HAYYHO-UCCIIeA0BaTebcKuMu JabopaTopusmu kadenpsl DTTM u

HNBHUC.
3.9 [1oArOTOBUTH OTUET 1O Pa3IeIy JI0 «  » 20 T

3ammTa OT4ETOB 110 IMPAKTHUKEC IIPOBOAXUTCA HaA 18 HEACIIC.

PYKOBOI[I/ITGJ'H) IMPAKTUKH

/

« » 20 .

I[To pa3nenam npakTuku | U 2 CTYACHTHI BHIOIHSAIOT NPAKTHYECKHUe 3aJaHUS.

[Tpumep 3ananmii k pazneny 1 «OCHOBBI CXEMOTEXHUKI.

CobOpatp  cienyromue CXeMbl M HamMcaTh  YOPABISIOLME  IPOrPaMMBI
MHUKPOKOHTpoJuIepa Arduino:

— CcXeMa JUIsl YIpaBJICHHUS SIPKOCTHIO CBETOINO/I,

— CXeMa YIpaBJIeHHs CBETOJMOJHOM IIKaIOH;

— CcXeMa MU3MepeHHsl TeMIIepaTyphl;

— CXeMa CeKyHJa0Mepa;

— CXeMa KHOIIOYHOTO MHaHHHO;

— CXeMa KHOIOYHOTO NEePeKII0YaTes;

— CcXeMa CBEeTWJIbHHUKA, ynpasisemoro no USB;

— cxema Tecrepa OaTapeex;

— CXeMa YIpaBJIeHHs CEPBOIPUBOJIOM;

— CXeMa YIpaBJIeHHS MOTOPOM;

— CXeMa CUeTYMKA Ha)KaTHii;

— JpyTrHe CXeMbI Ha BBIOOP CTY/IEHTA WIIH MPETo1aBaTeds.

JUIA

[lpumep 3amaHmit k pasgeny 2 «MaremaTHdeckoe IpOrpaMMHOE oOecredeHue |

MporpaMmMHOC obecrneueHne JJI1 aHaJIn3a JaHHBIX).

1 Hatitn y:
a = 56905 b = 65000 c = 75697 d := 83568 £ .= 53975
2 3
_a-b+4+cd+(at+d)+b-a ~ ) ab+cd-a-d+b-c
a) v —a+c+d+b+ ®) &= 3
are € —-at+c+d+b+e—-d+d
2
) Fd e tedtab ) a +aectab+cd
B) y:= r) yi=

atb+c+d+e 5

2 3 4
a+b " +¢c +d +e
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2 BEMHCIHTE CYMMY!:

[ 5 \ 7 ( , \]3 20 ( \]3
2 i+n n
a)Zn 6)Z(n+5) B)Z n r) 2
n=2 n=10 n=1 n=>5
3 HafiTH npoH3BeIeHHe:!
20 10 ( \]3 5 ( , \]3 7 ;
2 n 410
SH LN Ak o [T o [Jes
m=3 m=2 m=0 m=1
4 HaliTH KOpeHb (KOPHH) YpaBHEHHS:
a) 10X + 5x° + 5.x= 10 6) x+ 50-x =100

4 3 2 2
B) 5x +100x +2x +15x-10=15 T) 5x + 6x+ 25=15

5 VIIpOCTHTE BEIpAKeHHE!

2 3 4 3 2 8
#¥X +9x +1lx —10xxx r —9%%x -zz+%x
a) 6) ——
[ 2 2] 2 2 3
Sxx+ 10x — 14x J-x xz —9x
29 29 22 22
B) X -z -XxzZX+ 4% -7 XzZZTX —-%IX Z 1") x+zx+zx+2zx+ 4z x
3 XTXTXRI-XTXI-X
XELHI-X

6 Haiit daxTtopuan gucaa h:

a) h=12+358+11-15-50+15
6) h =12+ 18+ 15+ 61+ 23 =129
B) h =15+ 60 — 54 + 21 + 30 — 50

r) h=25+36+29 50+ 14 -5+ 10

7 B0O3BeCTH B CTENIEHE THCIO:

c ' 5—
a) 500 6) 100 B) 50 r)y 7077’
8 Hafita npenemn:

in (x) 35 2+8 4 3 3 2 s 1
a) fm —2 §) fm — - TP B) m —— 1) fm — "

x—0 = x— 2 x3—3-x2+4 x>0 1 —cos(® x— 1 x2—4-x+3

9 HafiTH mpoH2E0IHYI0 0T QyHKIHH f(X):

2 2 (3 5
a) f(x) =ax + }::‘-c-x3 + c-d-x4 0 )f(x) = cos(x) + x4 B )Af;gx) = x_-lntxs_.] r )Af;gx) =4y —¢

10 BEMHCIHTE HHTETPAT:

_ r 2 2.7 r 7
2 2 8 v 25
a) I i.xgdx 6) &dx B) [ cos[i] d« T) x-: &
0 J NE ] 4 J (x+ 25 ~x+ 1

1 0 0
11 Ha#iTH oOmIpeneIHTeNs MATPHITLL, O6PATHYIO MATPHITY JTAHHOH H TPAHCIIOHHPOEATE
JaHHYI MaTpHILY:

1000

123 0100 010 011

a) A=|654 6) A= B) A=[101 r) A=|101
e 0010

780 010 110
0001
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12 Ha#iTa ckaTapHOe MPOH3BeIeHHe IBVX MaTpHI A*B:

2
Z 0 0
6
a) A=|— 2 -2 300 53 7 4-13
6 6 6 B=[221 6)A=|-1 6 3 B=|4 22 -6
yl
201 101 2 4 1 20 3
6
1 2 3 4 5 25 24 23 22 21
6 7 8 9 10 20 19 18 17 16 1 9 13 3 01
B)A =|11 12 13 14 15 B=|15 14 13 12 11 ' 2 2 6 10 S| to
r = =
16 17 18 19 20 109 8 7 6 6 7 3 14 01
21 22 23 24 25 5.4 3 2 1 g 11 15 4 10

13 IToctpouts rpaduk GYHKIHHE HA 3aJaHHOM IIPOMEKYTKE!

a) f(x = sin(x) 4w <x<4m
2
6) f(x) =x +5x-2 -10 < x £ 10
B) f(x) = /x 0 =x < 20
) £9=2
r B == -20 = x = -1
=1 x

OTyeT 1O O3HAKOMHUTEIBLHOM MPAaKTUKEC MHOOJDKCH COHACPKaThb PE3YJIbTAThl BBITIOJHCHUSA
MPAKTUYCCKUX BaﬂaHHﬁ, CBCACHUA O MPCANIPHUATUAX, U COOTBECTCTBOBATH 3aIaHUIO HA IIPAKTHUKY.
KOHTpOHBHbIe BOIIPOCHI AJIA CaMOCTOSITEILHOMN pa6OTBI YKa3aHbl B 3a/IaHUU HA IIPAKTUKY.

4.4.2 HayuHo-uccnenoBareiabckas pabora (MOJydyeHHE NEPBUYHBIX HABBIKOB HAy4YHO-
HCCJIEIOBATEIbCKOM paboThI)
[lepen Hauanom y4eOHOI MPAKTUKU CTYJEHTAM BbIAAETCA 3a/laHue MO Clenyromen Gopme.

3aganue na HUP
(moy4yeHue nepBUYHBIX HaBBIKOB HAYYHO-UCCIIEJOBATEIbCKON pabOThI)
CTYJIEHTY TpYMIIbL

BrinmonHuTh CICAYIOIUC 3aTaHUA.

1.1 IlogroroButsh pedepar Ha ogHy U3 TeM. CaaTh pedepar nmpemnogaBaTesto Ha IPOBEPKY HE
MO3JIHEE «__ » 20 T

1.2 TloArOTOBUTH AOKJIA] M TIPE3CHTAIIUIO HA BRIOPAaHHYIO TEMY.

[Tokas mpe3eHTaluii u 00CyXaeHNE TOKIaI0B IPOBOAUTCS Ha 9 Hexene.

1.3 BeICTynuTh C TOKJIaI0M Ha ceMHHApe/KOHGEPEHITUH (OMIMOHATIBHO).

1.4 TloaroTOBUTH K MyOIUKAIIMK TE3UCHI TOKIa/1a (OMIIUOHAIBHO).

1.5 O3HakOMUTbCA C BBICOKOTEXHOJOTHYECKUM OOOpPYZOBAaHHUEM, HCIOJIb3yEMBbIM Ha
kadenpe B pamax OIOJUKETHBIX M BHEOIOKETHBIX HAyYHO-HCCIENOBATENbCKUX MPOTpaMM U B
OopraHu3aIu-TmapTHEpPe M0 peaTnu3aliy MOrOTOBKH 0aKalaBpoOB.

1.6 Pe3ynbTaThl pabOTHI IPEACTABUTH B OTUETE.

3aH_[I/ITa OTYCTOB 11O IMPAKTHUKE ITPOBOJUTCA HA 18 HEACIIC.

PYKOBOJII/ITeJ'IB IMPAKTUKH
/

« » 20 T
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Tembl pedepaTos

Posib 31eKTpOHUKY B COBPEMEHHOM OOIIECTBE.

Hcropus panuo.

Poxnenue TeneBuieHus.

Hcropust cBEpXIIPOBOAUMOCTH.

DOopMHUPOBAHHUE HAHOIIEKTPOHUKHU.

JKuzkue KpucTajuibl U UX IPUMEHEHUE.
DOTO3IEKTPUUECKOE TPe0OpPa30BaHNE COIHEUHON IHEPTHUH.
MexaHu4ecKkrue CeHCOPBI.

KBaHTOBBIE KOMIIBIOTEPHI.

OnTuueckue npuOopsI.

TBepaoTenpHbIE J1a3epsl.

[Tpuemnuuku UK uznydenus.

BakyymHas MUKpPORJIEKTPOHHUKA.

CoBpeMeHHast TeIeBU3NOHHASI TEXHUKA.

CoBpeMeHHast KOMITbIOTEpHAs TEXHUKA.

WM Ha CBOW BBIOOP WIIM BBIOOP PYKOBOJAUTEISI PAKTUKH.

Ha 4 nenene pedeparsl cobuparorcs, Ha 9 Henene MPOBOIUTCS OOCYKICHHE TOKIIAI0B-
npe3eHTaluii, Ha 18 Henene — 3aIuTa OTYETOB 110 MPAKTHKE.

4.3 [IpakTHKA TEXHOJIOrHYecKasi
[Tepen HaYaIOM TEXHOJIOTHYECKOHN MPAKTUKU CTYICHTAM BBIIACTCS 3aJIaHUE I10 CIICTYIOIIeH

dbopwme.

CTYIEHTY

Mecrto MPOXOKACHUA IMTPAKTUKU

3ajaHue HA NPAKTHKY TEXHOJIOTHYECKYI0

TpYIIIIBI

1 IloaroToBUTEBLHBIN ITAN
WHucTpykTax no TexHuke 6ezonacHocTH. O011ee 03HaKOMIIEHHE C TOJPAa3/IeTICHUEM.

2 DKcnepuMeHTAJIBHBINA 3Tan

2.1 U3yunTs crnenyromuye BOIPOCHI:
211

212

2.2 OcBoUTH CeNyIONIHE PaOOTHI:
2.2.1
2.2.2

2.3 DKCHEepUMEHTAIbHO HUCCIEAOBaTh CIEAYIOIIME TMapaMeTpbl M XapaKTEePUCTUKHU
MpUOOPOB, CXEM, YCTPONUCTB U YCTAHOBOK JIEKTPOHUKH M HAHODJIEKTPOHUKHU

231

2.3.2

2.4 I3y4uuTh CIeayromue BUIbl TEXHUYECKON JOKYMEHTALINU:
241
24.2
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3 3akII0YUTeJIbHbIN 3Tan
O6paboTka ¥ aHATW3 MOJYYCHHOW WH(OPMAITUH, TOATOTOBKA OTUYETA 11O MPAKTHKE. 3aliuTa
oTYeTa.

PykoBoauTenu npakTukKu:

OT YHHBEPCHUTETA /
OT OpraHHU3aluu /
« » 20 1.

B cooTBercTBUU C 3aMaHMEM CTyJeHTaM HEOOXOIWMO TOJIYYHTHh OOIIYyI0 MH(POPMAIUIO O
MPEANPUITHH, U3YYUTh TEXHUYECKYIO JOKYMEHTAIIMIO, OCBOMTH HEKOTOPHIE TPYAOBBIC (DYHKIIUH,
BECTH JIHCBHHK MPAKTUKH U O)OPMUTH OTUET IO MPAKTUKE.

Conep:kaHue THEBHUKA MPOXO0KIEHUSI TEXHOJOTHYECKON MPAKTHKHU

B 1HEBHUK MpaKTHKW 3aMUCHIBAIOTCS BCE MEPOIPHUATHS, B KOTOPHIX MPUHUMAJ y4acTHE
CTYJIEHT B XOJ€ MPOXOXKICHHS MPAKTUKH, U BCE OCBOCHHBIC CTYACHTOM paboThl. PykoBoauTensb
MPaKTUKU TPOBEPSICT BEICHWE [HEBHUKAa pa3 B JBE-TpU Henenu. JIHEBHHMK 3amoJIHAETCS IO
cnenymouen hopme.

JIHeBHUK NMPOXO0:KIeHUs MPAKTHKH CTY/ICHTA rp.
MecTo IpOX0KIeHUS TPAKTHKA

KAJIEHJIAPHBI TPA®UK PABOTHI CTYJEHTA

Lex, oTmen, Pabouee MecTo i CpoOK BBITIOJIHEHHS pabOT
Y4acTOK HaMEHOBAaHHE pabOT HAYalo OKOHYAHHE

PykoBoauTenu npakTuku:
OT YHUBEpCUTETA
OT OpraHu3aluu

« » 20 1.
JHEBHUK ITPOXOXX/IEHM S ITPAKTUKI
Tloamuce
Jara Ornucanue BBITTOJIHEHHBIX padoT PYKOBOJUTENS
MTPAKTUKU
CryneHt /

[Tocne momyueHus 3a7aHusl HA MPAKTUKY CJEIyeT 3alOJIHUTh KaJeHIapHBIN IUIaH PabOTHI.
OH noANMCHIBAETCS PYKOBOAWTEISIMH IPAKTHKW. B nanpHelmeM, Ipu NIPOBEPKE JTHEBHUKA
NPaKTUKH, OyJIeT OLIEHUBATHCS COOTBETCTBHE JTHEBHUKA KaJICHJApHOMY IUIAaHY.

B xoxe mpoxokaeHus NMpakTHKU PYKOBOIUTENb MHPAKTUKH OT YHHBEPCHUTETA IPOBEPSET
BE€JICHUE CTy/IEHTaMU JHEBHUKOB Kax/bple Tpu Henenu. Ha 9 Henene npoBoauTces codeceJoBaHUE CO
CTyIEHTaMH JUI1 OLIEHKH IPOMEXYTOYHBIX pe3yJbTaTOB MPOXOXKACHUS MpakThku. Ha
co0ece10BAHUM PYKOBOJUTEND IPAKTUKU JOJDKEH OLICHUTD:

— TIOHMMaHHuE CIOCOOOB peajn3aluu COOCTBEHHON TPAeKTOPUHM PAa3BUTHUS C YUYETOM
JUYHOCTHBIX BO3MOXKHOCTEH, MEPCIEeKTHB MEATEIbHOCTH U TpeOOBaHMU pbHIHKA

TpyAa,
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—  CIIOCOOHOCTH OMPEAETATh MPUOPUTETHI JTUYHOCTHOTO U MPO(PECCHOHATBHOTO POCTa,
BBICTpauBaTh COOCTBEHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO PA3BUTHS,

— yMEHHE IJIAHMPOBATH M OIPEIENATh 334l CAMOPA3BUTHUSL U MPO(ECCHOHATBHOTO
pocra;

— yMEHHE yNpaBJIATh CBOMM BPEMEHEM IIPH BBINOJHEHUH 3a/1a4 IPAKTHUKH.

OcHOBHBIE BOIIPOCHI Ha COOECEOBAHUH:

— Kaxk Bsl mnanupyere cBoro paboTy Ha IpaKTUKeE?

— Kak Bpl mnoHuMaere 3HaueHHE CaMOOpTaHU3alMM M  camMooOpa3oBaHUS B
npoeCCUOHATTLHON 1eATEIEHOCTH?

— Kakue nononnutenbHble 3HaHus Bbl momyunnu (coOupaerech MONYYHUTh) U Kak
OyzJeTe ux UCIOIb30BaTh?

Ha 18 Henene npoxoaut 3amiura 0T4€TOB MO NMPaKTHKe. PyKOoBOAMTENb OT YHUBEPCUTETA
IIPOBEPSIET JHEBHUK INPOXOKIACHUS MPAKTHUKH, NPUHUMAET OTYET U OT3bIB PYKOBOIUTENS IO
NPaKTUKE OT IPOPHILHON OpraHU3aIHH.

Conep:xaHue 0T4YeTa M0 NMPAKTUHKE

OT4er MO TEXHOJOTMYECKOW NMPAKTUKE JIOJKEH COJEpP’KaThb CUCTEMATUYECKOE H3JI0KEHHE
BOIPOCOB, U3YYCHHBIX CTYICHTAMHU BO BpEeMsl MPOXOKICHHS MPAKTUKH, a Takke 0O0paboTaHHBIE
pe3yJIbTaThl IPOBEIEHHBIX U3MEPEHUH.

4.4 IlpakTHKA NpeTUNIOMHASA
[lepen HauamoM MPaKTUKU CTYAEHTAM BbIIAETCS 3a/laHue 10 cienyromiei Gopme.

3agaHne Ha NPeATUITIOMHYI0 IPAKTUKY

CTYICHTY TpyMIIbI
Tema BKP

1 IoaroToBHUTEIBLHBIN ITAN

[TocTanoBKa Lenel NpakTUKU. BBOAHBINM HHCTPYKTAXK.

2 OcHOBHOM 3Tan

2.1 Coop mannbix ais BeimonHeHus: BKP.

2.2 O6paboTKa M aHAIN3 MOTYYEHHOH HH(OpMAIHH.

2.3 IloaroroBka oT4YeTa MO MPAKTUKE.

3 3akJII0YHMTEIBHBIH ITaN

Pabota ¢ nayunsim pykoBoautenem BKP. 3amura otuera.

Cpok cauu oTyeTa 1o MpakTHKe Ha Kadeapy: « » 20 r.

3aianue BbIJIa] pYKOBOJIUTENb MPAKTUKUA OT YHUBEPCUTETA:
« » 20 I.

dUO IMoamuce
3aI[aHI/Ie IMPUHAI K UCIIOJTHCHUIO CTYICHT:

« » 20 T.

[()7(0] [Toanuce

o 3aBepLIEHUIO IPAKTUKHU CTYACHTHI 3aIMIIAIOT OTYETHI PYKOBOAUTEIIO IPAKTHKH.

Conep:xanue oT4eTa 10 MPAKTHKE

OTyer NO MPEAJUIUIOMHOM INpPaKTUKE IOJDKEH COJEp)KaTh CHUCTEMATHYECKOE H3JI0KEHHE
BOIIPOCOB, U3YUYCHHBIX CTYACHTAMH BO BPEMA MMPOXOXKIACHUSA IIPAKTUKH.

19



5 IlepeyeHb y4eOHOI JuTEepaTYpPbl U pecypcoB ceTn «MHTepHeT», HEOOXOAUMBIX IJIsI
NpoBeeHUs] IPAKTHKHU — [IPEJCTABIICH B IPUIIOKEHNUN A.

6 IlepeyeHr HMH(OPMAIMOHHBIX TEXHOJIOIMH, HCIOJb3yeMbIX IPH NPOBeICHUHU
NPAKTHKH, BKJIKYasg IepedYeHb IPOrpaMMHOr0 odecrmedeHHs] W HHOOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM — IIPE/JCTABIIEH B IPUIIOKEHUU A.

7 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne NPAKTHKHU

7.1 IIpakTHKa 03HAKOMUTEJIbHAS
O3HakOMUTENbHAS TPAKTHKAa MPOBOAWTCS B Yy4eOHOU JiabopaTOpuu W JEKIMOHHON
aynutopun kadeaper @TTM. VYueOHas maGopaTopus T0JDKHA OBITh OCHAIEHA CIICAYIOIIUMHU
YCTPOMCTBAMMU:
— wmukpokontposuiep Arduino Uno;
— wHabop I W3Yy4EHUS CXEMOTEXHUKH (CBETOAHMOIBI, TAKTOBBIC KHOIIKH,
MMOTCHIIMOMETPHI, PE3UCTOPBI, (POTOPE3UCTOPHI, TPAH3UCTOPHI, HHIUKATOPHI,
TEPMUCTOPBI, KOHIEHCATOPBI, PETUCTPbI, TpUrrepbl, LCD-3KkpaHbl, MUKPOMOTODHI,
CEPBOMPHUBO/IbI, MOHTAXKHBIE TUIOMIAIKH, MAKETHBIE TIPOBO/IA);
JlexiinoHHAas ayIUTOpUS AOHKHA OBITH OCHAIIEHA MYJIBbTUMEIUIHBIMU CPECTBAMHU.

7.2 Hay4Ho-uccienoBareabckas padora (moJiyueHue NepBUYHBLIX HABBIKOB HAYYHO-
HCCJIeJ0BATEIbCKOM padoThI)

3ammrta otuetoB no HHWP wu 3aciaymmBaHue JOKJIALOB IPOBOAUTCA B JIEKIMOHHOU
aymutopuu kadenper ®TTM, ocHaIIEHHON MYyTbTUMEIUHHBIME CPEICTBAMHU.

7.3 IlpakTHUKa TeXHOJOTrHYecKast

TexHomornueckass  MpakTHKa IMPOBOJUTCS HAa IPOU3BOJACTBEHHBIX NPEANPUATHAX T.
Benukuit Horopoa, takux kak: OAO «OKb-Ilnanera», 3AO «HIIIT «Ilnanera-Apramm, OA
«HIII «Crapt», 3A0 «3Oncu» u ap. JleATenbHOCTh HAHHBIX MPEANPUATHH COOTBETCTBYET
npodecCHOHANbHBIM ~ KOMIETeHIMsIM, ocBauBaeMbiM B pamkax OIIOII mno HampaBiieHuto
noaroroBkn 11.03.04. IlpakTuka NpOXOAWT HA OCHOBAHMU 3aKIKYEHHBIX C MNPEANPUATUIMU
JIOTOBOPOB.

7.4 IlpakTuKa NpeINNIOMHAsA
Jlnst mpoBeieHHsI TPOMEXKYTOUHOM aTTecTallMy MO NPeAIMIUIOMHON MpakTUKe Heo0XoauMma
JIEKLIMOHHAs ayAUTOpHUs, OCHAILICHHAS MYJIbTUMEIUNHBIMUA CPEACTBAMU.

IIpunoxkenus (o6s13aTe/ibHbBIE):
A — Kapra yyeOHO-MeToA1uecKOro o0ecnedeHus MpakTuK
b — TexHonornyeckas KapTa MpakTUK

B — JIuct akTyanu3zanuu paboueil mporpaMmbl IPAKTHK
I' — JIuct cornacoBanusi ¢ paboToAaTeNIIMU
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[Ipunoxxenne A
(obOs3aTenbHOE)

Kapra yuyeOHO-MeTOqUYECKOT0 00ecneyeHusI MPAKTHK

1. OcHoBHas nuTEpatypa

Bubnmorpaduieckoe onrcaHne U3AaHUAL
(aBTOp, HAMMEHOBAHKE, BUJ, MECTO U TOJ| U3AaHUs, KOJ. CTP.)

Komn. 3Kk3. B
6u6n. HosI'Y

Hannune B
9bC

IleuaTHble HICTOYHUKH

1 E¢umos U. E.
OCHOBBI MUKPO3JIEKTPOHUKHY : y4eOHuK ai1st By3oB / U. E. E¢umos, 1. 4.
Ko3bips. - 3-¢ u3n., crep. - Cankr-IletepOypr ; Mocksa ; KpacHonap : Jlanb,
2008. - 383, [1] c. : mi. - (YueOHUKH Ui By30B, CricniManbHas JIUTepaTypa). -
bubauorp.: c. 381-382. - ISBN 978-5-8114-0866-5

26

2 Mumkun I'. T.
Hanoanextponuka. D1eMeHTH, IPHOOPHI, YCTPOWCTBA : yaeOHOe mocodue st
By3oB /. I'. Illumkun, . M. Arees. - Mocksa : BMUHOM. Jlaboparopus
3HaHui, 2012. - 408 c. : mwi. - (HanorexHnonmoruwn). - bubmmorp.: c. 404-406. -
ISBN 978-5-9963-0638-1

10

DJeKTPOHHBIE PECYPCHI

2. JlomosHuTENbHAs JIUTEPATYpa

Bubnuorpagduieckoe onrcaHie U3TaHUL
(aBTOp, HAMMEHOBAHKE, BUJ, MECTO U TOJ| U3AaHUs, KOJ. CTP.)

Komn. 3Kx3. B
6u6n. HosI'Y

Hamuuwne B
9BbC

IleyaTHBIE HCTOYHUKH

1 BesioB A.B.
CamoyuuTens pa3paboTyrKa yCTPOHCTB Ha MUKPOKOHTpouiepax AVR. -
Cankr-IletepOypr : Hayka u Texuuka, 2008. - 530c. : wi. + CD-ROM. -
bubauorp.: c. 530. - ISBN 978-5-94387-363-8

2 BBenenne B mpouecchl HHTErpaJbHbBIX MUKPO- H HAHOTEXHOJIOTHIA
yaeOHoe mocoone Ay By30B : B2 T. T. | : DU3HKO-XUMHYECKHEC OCHOBBI
TexHoJNoruu MuKpoanekTporuku / 0. JI. Uuctskos, 1O. I1. PaitHoBa. - Mocksa
: BMUHOM. Jlaboparopwus 3Hanuit, 2010. - 392 c. : un. - (HaHOTEXHONOTHN). -
Bubnmorp.: c. 386-389. - ISBN 978-5-9963-0335-9. - ISBN 978-5-9963-0341-0

3 BBeenne B nmponecchl HHTErPaIbHbIX MUKPO- H HAHOTEXHOJIOTHH !
yaeOHoe mocooue iy By30B : B 2 T. T. 2 : TexHomornueckue acnexTs! / M. B.
AxyneHok [u 1p.] ; mox o6m. pex. FO. H. Kopkumko. - Mocksa : BUHOM.
JlaGoparopust 3HanwmiA, 2011. - 252 c. : un. - (Hanotexnonorun). - bubauorp.: c.
243-248. - ISBN 978-5-9963-0336-6. - ISBN 978-5-9963-0341-0

4 Kpacnukos I'. 51.
KOHCTPYKTHBHO-TEXHOJIOTHUECKHE 0COOCHHOCTH CyOMUKpOHHBIX MOII-
tpanzucropos / I'. 5I. Kpacuukos. - 2-e u3n., ucrp. - Mockga : TexHocoepa,
2011. - 799, [1] c. : un. - (Mup 37eKTPpOHUKH). - bubmauorp. B kouie ri1. - ISBN
978-5-94836-289-2

5 MukymuHa A.B.
3aHMMAaTENHHO 0 MUKPOKOHTpoiepax. - CankT-IletepOypr : BXB-IlerepOypr,
2006. - 424c. : un. - bubmuorp.: c. 418-419. - IIpu.: c. 395-417. - Vka3.: c.
420-424. - Ha 00:.: OnricaHne BHYTPEHHETO YCTPOHCTBA MUKPOIIPOLIECCOPOB....
- ISBN 5-94157-571-8

6 Oxop3uH B. A.
[puknagnas maremaruka B cucteMe MATHCAD : yyeOHOe TocoOue 1ist
By30B / B. A. Oxop3uH. - 3-¢ u31., crep. - Cankr-IletepOypr : Jlans, 2009. -
348, [1] c. - (Yuebunuku aist By30B, CrieruanbHas guteparypa). - bubmumorp.: c.
341-342. - Tpun.: c. 332-340. - ISBN 978-5-8114-0814-6

7 lopmnen C.B.
Uucnennsie MeTo bl Ha 6a3e Mathcad : yue6HOe mocobue. - Cankt-IleTepOypr :
BXB-ITetepoypr, 2005. - 450c. : uin. + CD-ROM. - (YuebHoe nocobue). -
Bubnmorp.: c. 447-448. - Ykas.: ¢. 449-450. - [Tpun.: c. 357-446. - ISBN 5-
94157-610-2. - ISBN 978-5-941-57610-4
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8 PeBnu 10.B.
3aanmarenbHas dnmekTpoHuKa. - CankT-Iletepoypr : BXB-Iletepbypr, 2007. -
664c. : wi. - bubmmorp.: c. 655-656. - Ykas.: c. 657-664. - ISBN 978-5-94157-
514-5

9 Tommunurac T. A.
Jletonuce mmHOIO B onBeka : 50-meturo OKbB-ITnanera mocs. / T. A.
Tommunrac ; poto: A. P. Buchan, T. A. Tommunrac ; pexa.: A. B. Ilerpos, B.
I1. CmonkwH. - Benmkwit Hoeropon, 2011. - 168, [1] c., [20] 1. mo1.

10 ®duznyeckne u3MepeHHs1 B MUKpodJieKTpoHuKe / benopyc.roc.yH-T. -
Musck, 2003. - 168,[3]c. : wi. - bubnuorp. B koHie ri. - ISBN 985-445-950-0

11 Xaptos B. S1.
MUKpOIPOIIECCOPHBIE CUCTEMEI : yueOHOe ocobue /s By3os / B. 5. Xapros. -
2-¢ w31., ucnp. u Joim. - Mocksa : Akanemus, 2014. - 367, [1] c. : un. -
(Briciiee obpa3zoBanue, MH(pOpMATHKa ¥ BRIYHUCITATEIILHAS TCXHUKA)
(bakanaspuat). - bubmuorp.: c. 364-365. - ISBN 978-5-4468-0440-5

12 FOpeBnu E. U.

ISBN 5-94157-473-8 : 188.00. - ISBN 978-5-941-57473-5

OCHOBBI pOOOTOTEXHUKH : yueOHOe nocodue Juist By3oB / EBrenuit IOpesuu. -
2-e m31. - Cankr-IlerepOypr : BXB-IlerepOypr, 2005. - 401 c. : wr. + CD- 9
ROM. - (YuebHoe mocobue). - bubmmorp.: c. 396-398. - Ykas.: c. 399-401. -

IOpeBuu E. U.

- Vkas.: ¢. 357-359. - ISBN 978-5-941-57942-6

OCHOBBI pOOOTOTEXHUKH : yaeOHOE mocobue ais By30B / EBrenuit IOpesuy. -
3-e m31., mepepad. u gom. - Cankt-IleTepOypr : BXB-IletepOypr, 2010. - 359 c. 2
: wi.+ CD-ROM. - (VueOHnas nmuteparypa ajs By30B). - bubnuorp.: c. 355-356.

OJeKTPOHHBIE PECyPChI

3. MadopmanmonHoe obecrieueHme

HaumenoBaHue pecypca Torosop Cpok
IIpodeccuonanbubie 6a3bI JAHHBIX A0roBopa
ba3a naHHBIX 33I€KTpOHHOI7£ OMOJIIMOTEYHOM CHCTEMBI By3a Jlorosop Ne BT-46/11 or §
«ONeKTpOHHBIN YnTaNbHBIN 3a1-brdmoTex» 17.12.2014 GeccpoUHBIH
https://www.novsu.ru/dept/1114/bibliotech/ T
DNEeKTPOHHBIN KaTaJIoT HAyYHOU ONOIHOTeKN Baza coGcTBeHHOM GeccpouHBI
http://mars.novsu.ac.ru/MarcWeb/ reHepaIn
basa naHHBIX «AHaTUTHKa» (KapTOTeKa cTaTeil) Baza coGcTBeHHOM GeccpouHBI
http://mars.novsu.ac.ru/MarcWeb/ reHepaIn
baza nannbsix HayuHol 351eKTpoHHOM 6HOIHOTEKH
eLIBRARY.RU https://elibrary.ru/ B OTKPBITOM JIOCTYTIC -
HanuonanpHas noanucka B paMkax npoexra Munucrepcrsa
oOpasoBanus u Hayku P® (I'oczamanne Ne 4/2017 1.) k
Haykometprueckum B/ Scopus m Web of Science PErACTPAILA 2022

https://www.webofscience.com/wos/woscc/basic-search
https://www.scopus.com/search/form.uri?display=basic#basic

(TeppuTopus By3a)

baza 1aHHBIX AIIEKTPOHHO-OUOIMOTEUHON CHCTEMBI
«HarnmonaneHas 31ekTpoHHas OubnroTekay https://H30.pd

B OTKPBITOM JOCTYyIIC

HNndopmanuoHHbIe CIPABOYHbIE CHCTEMBbI

YHI/IBepCI/ITeTCKaH I/IH(I)OpMaHI/IOHHaSI CUCTEMA
«POCCHUSI» https://uisrussia.msu.ru

B OTKPBITOM JOCTYyIIC

HarmoHansHbIi opTan omaid o0ydenus « OTKpbITOE
obpazoBanue» https://openedu.ru

B OTKPBITOM JOCTYyIIC

Odunmansublii caiit MeaepatbHOro areHTCTBA M0 TEXHUYECKOMY
perymupoBanuio 1 Metposorun http://protect.gost.ru/

B OTKPBITOM IOCTYIIE

3aB. kadenpoi mA b.U.Cenesnen
« 26 » o2 2022r.
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IIpunoxenune b
(oGs3aTenbHOR)

TexHoJiornyeckasi KapTa NPaKTHK

Tpynoemkocts | Ceme OneHovHbBIE cpemcTBa™ Makcum. KoJI-BO
HanmeHnoBaHnue THTIOB PaKTHK 3.e. akanm. | CTp OamoB
Jac. (50xT)
IlpakTuka yyeOHas
1 IlpakTuKa 03HAKOMUTEJIbHAS 3 108 1 150
[IpakTudeckue 3a1aHus 50
[IpakTudeckue 3a1aHus 50
OT4eT 1o MpaKTHKe 50
[IpomexxyTouHas arTecTanus A3
2 HayuyHo-ucciegoBarte/lbckas padora (mogyyeHre NepBUYHbIX 6 216 2 300
HaBBIKOB HayYHO-HCCIIEI0BATENLCKON pabOThI) Pedepat 100
Jloknag-npe3eHranus 100
OT4eT 1o MpaKTHKe 100
[IpomexxyTouHas arrecTanus A3
IIpakTNKa NpoN3BOJACTBEHHAS
1 IIpakTHKA TeXHOJIOTHYECKAS 6 216 6 300
JIHEBHUK TIPOXOXKACHHS IIPAKTUKU 50
CobecenoBanue 50
OT4eT no NpaKkTHKe 200
[IpomMexyTouHas aTTecTarys 3
2 [IpakTHKa NpeAIUILIOMHAS 9 288 8 450
OTuer 1o NpakTHKe 400
[TpoMexyTouHas aTTecTarys 36 OKx3amMeH 50
Hroro: 24 864 1200

Kpurepun oneHKH KaduecTBa OCBOSHHS cTyAeHTaMu Ostoka «[Ipaktukay:

COTIIHYHON» — (90-100) % or 50 x T
«XOPOLIOY» — (70-89) % or 50 x T
«yJIOBJIETBOPHUTEIILHO - (50-69) % or 50 x T
«HEYJOBJIETBOPUTEILHO) — wmenee 50% o 50 x T,

rae T- TPYAOCMKOCTD B 3aUCTHBIX €ANMHUIIAX




[Tpunoxxenue B
(oGs3aTeNbHOE)
JIncr akTyasum3anuu padodyed NporpaMmMspl NPAKTHK

PaGouast nporpamMma akTyaJlu3upoBaHa Ha 202( /2022 yuebnmit Tox.
[TpoToxon Ne ¥ 3acenanus Kaheapsl OT « » 02 208, =
Paszpaborunk: 7g et L.

3aB. kadeapoi f&jfd[;c&f b« < OXJ&/\..\

PaGouas mporpamma aktyanusuposana Ha 20 /20 y4eOGHBbIH ros.

[Tpotokon Ne  3acenanust kadeapsl OT « » 20 i
Pazpaborunk:
3aB. kapeapoi

Pabouyast nporpamma aktyanusupoBada Ha 20 /20 yuyeOHBIif rof.

[Tporokon Ne  3acenmanus xageapsl OT « » 20 1.
Pa3zpaborunk:
3aB. kadenpoit

Ilepeuenn n3mMeHeHH, BHECEHHBIX B pad04y10 NporpamMmmy:

Ne u nara Coneprxanue U3MEHEHUH
Howmep MPOTOKOJIA =
H3MEHEHHS 3aceqaHus 3as.kaenpott |  Tloammcs
Kadeapsbl
1 [IpoTokon B nyHkre 1 3ameHuUTH Cenesnes 7;&\.
3aceIaHus «Opranuzauus ocBoeHus bioka B.U.
K(I)TTM N'(_) 5or «HpaKTHKa» IIPOBOAHUTCH B
28 122020 r. cootBeTcTBUM ¢ [TonoxxeHuem

HoBI'Y «O npaktuke
00yuyaroimxcs, 0CBauBaOLINX
obpa3oBaTesbHbIE POrpaMMmbl
BbICLIEr0 0Opa3oBaHus —
nporpaMmsl OakanaBpHara,
NporpaMmbl CreyUaIuTeTa,
NporpaMMbl MarucTpaTypbl» Ha
«Opranusauus ocBoeHus bioka
«ITpakTuka» npoBoaANUTCS B
pamKax rnpakTHYECKOH
MOArOTOBKH B COOTBETCTBHH C
[Tonoxxennem «O npakTHyecko
MOAroTOBKE 00YyHatOLLMXCS
(denepanbHOro
rocyAapCTBEHHOro G1OIKETHOrO
00pa3oBaTebHOrO Y4pexkaeH s
BbICLIEro 0Opa3oBaHus
«HoBropoackwuii
rocy1apCTBEHHbIH YHUBEPCHTET
umenu Spocnasa Myaporo» ot
25.12.2020».

2 [IpoTtokon Jononuute nyHkr 1 nocne Cenesnes b.U.
3aceaHus ab3aua 5 cieayoumMm:
KOTTM Ne 5 or | «[lpakTryeckas noArotoBka
28.12.2020 r. MOXET ObITh OpraHU30BaHa:

1) HenocpeacTBeHHO B




OpraHu3aluy,
OCYILLECTBIISIOLIEH
00pa3oBaTenbHyIO
JIeSITENIbHOCTD, B TOM YHUCJIE B
CTPYKTYPHOM MOApa3eICHUH
obpa3oBaTenbHON OpraHu3alKH,
NIpeHa3HaYeHHOM UIs
MPOBENEHHS NPAKTHYECKOH
MOATOTOBKH;

2) B opraHuzauuu,
OCYLLIECTBIISIOLICH
JIESATENBHOCTD 110 MPOPHITIO
COOTBETCTBYIOLLEH
o0pa3oBaTesbHOM NMPOrpamMMBbl,
B TOM YHUCJI€ B CTPYKTYPHOM
no/ipa3ieseH|y nNpoguILHOM
OpraHM3aLuy,
NpeaHa3sHauYeHHOM U1s
MIPOBEJICHUS IPAKTHUECKOU
NOATOTOBKH, HA OCHOBAaHHH
JIOTOBOpA, 3aKJII0YAEMOT0
Mexly obpa3oBaTesIbHOM
opraHu3zauuen ¥ npouIbHOM
OpraHu3auuen».

3 IIpoTokon
3ace/laHus
K®TTM NelOa
ot 08.06.2021 r.

B Bup npakruku: «IIpakruka Cenesnes b.H. &3\
npoussozcTeeHHas: IlpakTuka
TeXHoJoruyeckas» nobasieHa

komneteHus YK-8 B HOBO#
(hopMyITHPOBKE.

Coneprxanue U3MEHEHHIA:

3 Jlo6aBnena xomnerennus YK-8 B HOBO# opMyupoBKe.

Kon n HanmenoBanue
YHHBepPCAJbHOH KOMIETEHIHH

Koa u HauMeHoBaHHe HHAHKATOpa
AOCTHKCHHU A ynunepca.m;noii KOMIIETEHIHH

VK-8 Cniocoben co3naBath U
HO/IEP)KUBATH B MIOBCEHEBHOM
JKH3HHU U B IPOGECCUOHATBHOM
JiesTenbHOCTH Oe30macHbie
YCIIOBHS JKU3HEACSTEIbHOCTH IS
COXPaHEHHUs IPUPOJHOI Cpelbl,
obecneyeHus: yCTOMYHBOro
pa3BUTHS OOLIECTBA, B TOM YHCJIE
[IPY Yrpo3e U BOSHUKHOBEHHH
Ype3BbIYaMHBIX CUTYaLIUH U
BOEHHbBIX KOH(JIUKTOB

VK-8.1 3nath npaBuna noBeaeHuUs Npu

BO3HUKHOBEHHH YPE3BbIYaMHbBIX

CHUTyalMi MPUPOJHOTO U TEXHOI'€HHOI'O

MPOUCXOXKAECHHS U BOCHHBIX KOH(IIUKTOB; CIIOCOOBI OKa3aHUs
NEpPBOH MOMOLIH;

VK-8.2 YMeTb BbISBIATH U OLIGHUBATh PUCKU BIIUSHHS Ha
JKH3HEZIEATEIbHOCTh Pa3/IMUHbIX 3JIEMEHTOB CpeJibl OOUTaHHS;
aJIeKBaTHO pearupoBaTh B Cllyyae BOSHUKHOBEHHUS YPEe3BbIUAMHBIX
CUTyalMi U BOGHHBIX KOH(JIHKTOB;

VK-8.3 Brasietp HaBbIKaMU Mo/iepKaHKs Oe30MaCHBIX YCIIOBHIM
JKU3HEJEATEIbHOCTH; HaBbIKAMH OKa3aHHs MEPBOM MOMOIIIH U
HCIIOJIb30BaHHUs] MHAWBUAYAJIbHBIX CPEACTB 3alIHTHI
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HMpuiaoxenne I
(oGs3aTenbHOR)

JIuer corsiacoBanus

COI'NTACOBAHO

[TpencraButenu paboTonarenei:

A.C. UoHOB
2020 .

3l 20¢0T.

Hauansugk Y @1

; A .H. MakapeBu4
€ » o2 NI+t
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