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1. HEJIN 1 3AJTJAYU OCBOEHUA JTUCITUITJIMHBI (MOAYJIA, IPAKTHKH).

B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE MTPOBEJTEHWA
Iens n3ydeHns TUCIUIDIMHEI - H3YYeHHE THITOBBIX TEXHOJIOTHYECKHX MPOIIECCOB MTPOU3BOICTBA 31eMeHTOB (y3710B) BT, a
TaKKe MOJyYeHHEe OCHOBHBIX HABBIKOB KOH-CTpyHpoBaHus annapatHbix cpeacts BT (CBT) u BeneHus cooTBETCTBYIOIIECH
HPO-€KTHO-KOHCTPYKTOPCKON TOKyMEHTALUH.

3amaun U3yueHHs JUCUUIUTMHBL:

- U3y4EHHE IIPOMBIIUICHHBIX TEXHOJIOIMH IIPOU3BOACTBA 3IEMEHTOB U y3110B BT;

- U3Y4YCHUE MCTOUK MOBBIIICHUA HAACKHOCTHU U TOMEXO3AIUIICHHOCTU CPEACTB BT,

- TI0JIy4E€HUE HABBIKOB MOJYJILHOTO NTpoeKTHpoBanus BT;

- OCBOCHHE TCXHOJIOTHIA MIPOU3BOACTBA NCYATHBIX IUIAT U IIPOBOJHBIX CUCTEM;

- 3HAKOMCTBO C MIPOrPaMMHBIM CPEICTBAMH aBTOMATH3aLUH IPOEKTUPOBAHUSA U TIOATOTOBKHU TPOEKTHO-KOHCTPYKTOPCKOM
JlokymeHTauuu cpencts BT.

2. MECTO JUCIIMITIJINHBI MO AYJIA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

ukn (pasnen) OIT: | 51.B

2.1 | Tpe6oBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aIOLIerocs:

2.1.1 HI/ICHI/IHHI/IHa OTHOCHUTCA K BapHaTHBHOfI 4acTu 00s13aTeIbHBIX JUCIHUTIIINH O6paSOBaTCJ'IBHOfI mporpaMMal IOATOTOBKH
6aKaJ'IaBp0B HpO(l)I/IJ'Iﬂ IIOArOTOBKH «BrIUHuCIIHTEIBHBIC MalllruHbI, KOMIUICKCBHI, CUCTEMbI U CETU» HAIIPABJICHUSA

2.1.2109.03.01 «MudopMaTrKa U BEIMHCIUTENbHAS TEXHUKAY.

2.1.3 | YueOHas aucturuinaa «OCHOBBI KOHCTPYHPOBAHHUS CPEICTB BHIYUCIUTEILHOW TEXHUKU» 7-T0 ceMecTpa 4-ro roja
00ydeHns 0a3upyeTcs Ha pe3ysbTaTax 00ydeHHUs 10 CISAYIONIMM JUCIUILTHHAM yaeOHoTo 1ana Hanpasiaennii 09.03.01
«MH(popMaTrKa 1 BEIUUCIUTEIbHAS TEXHUKAY !

2.1.4 |- ®usuka

2.1.5 | - DAEKTPOTEXHUKA U SJIEKTPOHUKA

2.1.6 | - ApXuTeKTypa BEIYHCIUTEIBHBIX CUCTEM

2.2 | JucuMminHbl (MOTY/IN) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE JAHHON THCHUIIAHBI (MOXY/Is1) HE0GX0MHMO KaK
npeamecTByoIIee:

2.2.1 | AucuMIuInHA CO3AaeT TCOPETUIECKYIO U MPAKTUYECKYIO OCHOBY JUTSl H3YYCHUS CIEAYIOMINX AUCUUILTHH Y9eOHOTO IUTaHa
Hanpasienus 09.03.01 «MHbopMaTHKa U BBIYUCITUTEIBHAS TEXHUKA

2.2.2 | Mukponporeccopbl

2.2.3 | Uarepdeiicsl BCTpanBaeMbIX CUCTEM

3. KOMIIETEHIIMH OB YYAIOIIETOCS1, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIUTLIMHBI
(MOJYJISl, HIPAKTUKH)

VYK-2: CnocobeH onpeaensiTh KpYr 3a/ia4 B paMKax MOCTaBJIEHHOI LeJIM M BbIOMPAaTh ONITUMAJIbHbIE CIIOCO0bI MX PeLleHus,
HCXO/IS1 U3 IeCTBYIOLUX MPABOBBIX HOPM, HMEIOLIHUXCSI PeCYPCOB U OrPpaHUYeHUI

VK-2.1: 3uamo: 6uovt pecypcos u ocpanuienuil 015 peuenuss npopheccuoHaibublx 3a0ay, OCHO8HbIE MEMOObl OYEHKU PA3HBIX
€noco608 pewienus 3a0ay; Oeucmsyujee 3aK0H00AMenIbCmeo U NPAeosble HOPMbL, pe2yiupyloujue npopeccuoHarbHyo
OesamenbHOCHb.

PesynbraTel 00yueHHs: 3HaET TEXHUIECKHUE BOSMOKHOCTH MMPOU3BOJICTBA MTEYATHBIX TUIAT PA3IMYHBIX THIIOB, OOJIACTH MPUMEHEHUS
Y TUIIOBBIC CIIOCOOBI KOMITIOHOBKH MEYATHBIX IUIAT, PEATU3YIOIIMX BCTPAHBaEMbIe CHCTEMBI YIIPABICHUS Ha 0a3e OJHOKPUCTAIBHBIX
MHKPOKOHTPOJUICPOB

VK-2.2: Ymemvb: npoeooumsv ananuz nocmasienHol yeuu u (popmyauposams 3a0aqu, KOmopbwle Heobxooumo peuums 075 ee
Q0CMUDICEHUs], AHATUZUPOBATNb AILIMEPHAMUBHBLE BAPUAHMBL PEUEHUT 0151 OOCIUICEHUST HAMEUEHHBIX PE3VIbIMAmog; 6blOUupams
ONMUMATLHBLI CROCOD peienust 3a0ay, YHUmvledst 0eiCmaeyiouue NPAsosble HOPMbL U UMEIOWUEC YCI08USL, PECYPCHL U
o2paHuuenus

Pe3ynbraTel 00ydeHHs: YMeeT IPOBOMUTE aHAIIN3 MOCTaBICHHON 1IEJIU MPOSKTUPOBAHNUS U IIPOU3BOACTBA CPEACTB BHIUMCIUTEIBHON
TEXHHUKH 1 (HOPMYIHPOBATE 3a0aYH, HEOOXOIUMBIC IS TOCTIKECHUS STON IIeJIH; aHATU3UPOBATh aJIFTCPHATHBHBIC BAPHAHTEI
pelIeHui A JOCTIKEHHSI HAMEUCHHBIX Pe3yNbTaTOB; BEIOUPATh COCO0 PEIIeHHs, YUUThIBAs JEUCTBYIOIINE TEXHIIECKUE
pEraMeHThl Ha IIPOU3BOICTBO NI€YAaTHBIX IUIAT Pa3IMYHbIX THIIOB, IPEAIONAracMble IPOU3BOACTBEHHBIE MOILHOCTH, OTPAaHUYEHUS,
HaKJIa{bIBaeMble TPEOOBAHUAMHE HCIIOJIB30BAHUS ONIPEIeTIeHHOI AIeMeHTHOH 0a3bl, rabapuToB KOHEYHOTO YCTPOHCTBA H JIp.

VK-2.3: Brademv.: memooukamu pazpabomku yeau u 3a0a4 npoeKma, Memooamu OyeHKu nompebHoCmiL 8 pecypcax,
APOOOIHCUMETLHOCU U CIMOUMOCTIU RPOCKMA, HABBIKAMU PAOOMbL C HOPMAMUSHO-NPABOBOU OOKYMEHMAYUE.

Pesynbrate! 00y4eHns: Brageer MeTogaMu LiesleIoaraHys 1 BRIYICHEHHS 3a/1a4 IPOEKTa 10 pa3paboTKe anmapaTHOH 9acTu
BCTPaMBaEMbIX CUCTEM YIPaBIECHUS HA 0a3e OJHOKPUCTANBHBIX MUKPOKOHTPOIIEPOB, METOJAMHU OLIEHKH MTPOJOKUTENBHOCTH U
CTOMMOCTH IPOEKTa, HABBIKAMH Pa0OTHI ¢ HOPMAaTHBHO-IIPABOBOH JTOKYMEHTAIHei

ITIK-2: Cnoco0eH aHAIN3UPOBAThL U CONPOBOXKIATH TPeOOBAHUS K CHCTeMe, Pa3padaTbiBaTh TEXHUYECKHE 3aJaHUSI HA
CO31aHHE M MOJEPHHU3ALMIO CUCTeM, IPOEKTHPOBATH CHCTEMbI MAJI0T0, CPEHEro H KPYMHOI0 MAcIITa0a U CJI02KHOCTH




IIK-2.1: 3nams: npunyunst u cnocobsl ananusa u mpebosanuli K cucmemam, paspabomox mexHuveckux 3a0anull Ha co3oanue u
MOOEPHUZAYUIO CUCTEM: NPUHYUNBL, CROCOObL U MEMOObL NPOEKMUPOBAHUL CLOICHBIX MEXHUYECKUX, NPOSPAMMHBIX U
unghopMayuoHHwix cucmem

PesynpraTel 00ydeHus: 3HAST MPUHIHITBI U CIIOCOOBI MOIYJIBHOTO KOHCTPYHPOBAHHUSI CPEJICTB BEIYUCITUTEIIBHON TEXHUKH,
KOHCTPYKTHBHYIO UEPAPXHIO DIIEMEHTOB, y3JIOB U YCTPOICTB, OCHOBBI CTAaHJAPTU3AIMU CPEACTB BBIYUCIUTEIFHON TEXHUKH TIPU
MOZYJIBHOM KOHCTPYHUPOBaHHU.

1IK-2.2: Ymems: ananuzuposams u cOnposodcoams mpebosanus K cucmeme, paspabamsléams mexHuveckue 3a0anus Ha co30aHue
U MOOEPHUZAYUIO CUCTEM, NPOEKMUPOBAMb CUCIEMbL MAI020, CPEOHE20 U KPYRHO20 MACUIMAdA U CLOHCHOCHIU.

PesynbraTe! 00y4yeHHA: YMeeT aHaIN3UPOBATh U Pa3padaTHIBaTh TEXHAYECKUE 3aaHISI Ha CO3JJaHHE U MOJICPHU3AIINIO CPENICTB
BBIYMCIIMTEIBHON TEXHUKH, TIPOSKTHPOBATH BHIYMCIUTEIIBHBIE CUCTEMbI Ha 0a3¢ MOIYJIBHOTO IPHHIIMIIA OpPraHU3aluH

1IK-2.3: Braoems HABbIKOM: AHANU3A U CONPOBOICOCHUS MPeOOBANULl K cucmeMe, pa3pabomox mexHUuuecKux 3a0anuti Ha co30anus
U MOOEPHU3AYUU CUCHEM, NPOEKMUPOBAHUS CUCEM MALO020, CPEOHE20 U KPYNHO20 MACUIMAOa U CLOHCHOCTIU.

PeSyJ'ILTaTLI O6y‘I€HPI$[Z Biraneer HaBpIkamMu aHaNMHM3a U COITPOBOXIACHU A Tpe60BaHPII>i K CUCTEME, pa3pa60T1<I/I TEXHUYCCKOI'O 3alaHUA
Ha CO3JaHUEC CPCIACTB BBIUHCIIMTCILHON TEXHUKH Ppas3iim4Horo Maciraba CI0KHOCTH

IIK-3: CnocoGeH NpoeKTHPOBATHL MPOrpaMMHoOe ofecriedyeHHe U 6a3bl JaHHBIX, pa3padaThIBATh U O0TJAKUBATH
NMPOrpaMMHBIii KO/, Mpeodpa3oBaTh NPOrPAMMHBIH KO/ M CTPYKTYPBI AAHHBIX /151 NOBBIIIEHUs UX 3} deKTHBHOCTH,
NMPOBOIUTDH PehaKTOPHHT MPOrPAMMHBIX NPUJIOKEHUIT 1 623 TAaHHBIX

TIK-3.1: 3namo: Mmemoovl npoeKmupo8anusi NPOSPAMMHO20 obecneuenuss u 6a3 OaHHbIX, PA3PAOOMKU U HACMPOUKU NPOSPDAMMHO20
K004, npeobpazo8anul RPOSPAMMHO20 KOOA U CIPYKMYPbl OGHHBIX 0151 NOGbIUEHUS UX I Dekmugnocmu, npogeodenus
PepaAKmopunea npoSpamMmMHbIX PULONCEHUU U 06a3 OAHHBIX.

Pesynbrate! 00y4eHns: 3HaeT OCHOBHBIE IPUHIIUITBI IPOSKTUPOBAHUS IPOTPAMMHOTO KO IS OJJHOKPUCTAIIBHBIX
MHKPOKOHTPOJIIEPOB, YUUTHIBAIOIINE OIPAHUIEHHS BEIYHUCIUTEIBHBIX PECYPCOB, 0COOCHHOCTH PAabOTHI CO BCTPOSHHBIMHU U
BHEITHUMH Nepr(epuitHBIMI MOTYIIIMH; TIPHHITHITEI B3aHMOICHCTBHS BCTPANBAEMBIX MHKPOIPOIIECCOPHBIX CHCTEM Ha 0a3e
OJHOKPUCTAIBHBIX MUKPOKOHTPOJITIEPOB C JIOKATBHBIMU M TTI00aTbHBIMU HH(OKOMMYHHUKAIIOHHBIMH CETSMH, B TOM YHCIIE C
HEePCOHATBHBIM KOMITBIOTEPOM; MIPUHIIMITBI IPOEKTUPOBAHUS MEUATHBIX IIIAT, CBA3aHHbIE C 0COOCHHOCTSIMU NEpeaun JaHHBIX MO
CTaHJapTHBIM HHTep(ericaM MIKPOKOHTPOJUIEPA, CIIOCOOAMH CETEBOTO B3aUMOICHCTBUSL.

IIK-3.2: Ymemw: npoexmuposams npocpammuoe obecnevenue u 6a3vl OAHHBIX, pA3PAOAMBIBANTb U OMIANACUBAN NPOSPAMMHBIL
K00, npeodpazoeamv NPpoOSPAMMHbIL KOO U CIMPYKMYPbl OAHHBIX 071 NOGbIUUEHUSL UX I exmusHocmu, nPOBOOUMsb pepakxmopume
NPOSPAMMHBIX NPUTLONCEHUL U OA3 OAHHBIX.

PesynsraThl 00ydeHHs: YMeEET IPOEKTUPOBATH II€YaTHBIE TUIATH BCTPAMBAEMbIX MUKPOIIPOLIECCOPHBIX CHCTEM YIIPABJIEHHUs TAKMM
06pa3oM, 4TOOB! ObLIIa BO3MOYKHOCTE OCYIIECTBIIATH KOHTPOJIb IIPABUIIBHOCTH PaboThI IPOTPAMMHOTO 00ECIICYESHUS C
HCIIOJIB30BAHUEM CPEICTB HHIMKAIMK (CBETOIUO/bI, BCTpanBaeMbie andaBUTHO-IIU(POBBIC U rpaQUIECKUC IUCILICH, MOILYITH
nepeiaun JaHHbIX IS OTOOPAKEHHUS! AUATHOCTHIECKHUX COOOIIEHU T Ha 3KpaHe MEPCOHANBHOTO KOMIIBIOTEPA), KOHTPOJIBHO-
W3MEPUTEIILHBIX IPUOOPOB (BOJBTMETD, OCHMILIOrpad), JOrHYECKHii aHAIN3aTOp), CIIEHHAIN3UPOBAHHbBIX CPEICTB BHYTPUCXEMHOM
otnanku (JTAG-0TnaguuK).

IIK-3.3: Brademo HA8bIKOM: NPOEKMUPOBAHUS NPOSPAMMHO20 0becneuenus u 6azvl OaHHbIX, pa3pabomox u HacmpouKu
NPOSPAMMHO20 KOO, Npeobpazo8vléams NPOPAMMHBILL KOO U CIMPYKMYPbl OGHHBIX 0I5l NOSbIUEHUA UX I Pekmugnocmu,
NPOBOICOEHUS PePAKMOPUHEA NPOSPAMMHBIX NPULONCEHUTE U OA3 OAHHBIX.

PesymeraTel 00yueHns: Braneet HaBbIkaMu 3ppeKTHBHOTO pa3MeNIeH s TECTOBBIX KOHTAKTHBIX TUTOIIAJIOK JUTS TOAKIIIOUCHHUS
KOHTPOJIBHO-U3MEPUTEIBHBIX MPHUOOPOB (BOJIBTMETP, OCHUILIOrpad), TOTHUSCKUA aHATN3ATOP), Pa3bEMOB JUIS TIOJKITFOUSHHS
MoJynel 0ToOpakeHus OTIAA0UYHON HHPOPMaIK (CBETOANOIBI, TUCTIIIEH, MOYNH cBsi3H ¢ I1K, cnenuann3upoBaHHbIE CPEICTBA
JMAarHOCTHKH U OTJIAJKH) P IPOSKTHPOBAHUY [ICYATHBIX TUIAT BCTPAUBACMBIX MUKPOIIPOIIECCOPHBIX CHCTEM YIIPABICHHS

IIK-5: CnocodeH KOHCYJIbTHPOBATH MOJIb30BaTe el Mo padoTe ¢ QyHKIUSIMHU CUCTEMBI, 00padaThIBATh 3aIIPOCHI
noJib30BaTeleil HAa U3MeHeHne TpedOBaHMii K cHcTeMe, Pa3padaThIBATh IKCILIYaTAIIMOHHbIE TOKYMEHTbI, aIpeCOBAHHbIE
KOHEYHOMY MO0JIb30BaTe 10 KOMIILIOTEPHOI CHCTEMbI, 2 TAK:Ke CTAHAAPTHbIE TEXHUYECKHE IOKYMEHThI HA 0CHOBE
MPeI0CTABJIEHHOTO MaTepraJia

TIK-5.1: 3namo: mepmunonozuseckyio 1ekcuxy obnacmetl npogpheccuoHanIbHbiX 3HAHUL 051 KOHCYIbMUPOBAHUSL NOAb308AMENElU NO
pabome c PyHKYuAMU cUCmeMbl, Memoobl 00pabOMKU 3anpocos NOIb308amenell Ha UsMeHeHue Mmpebosanull K cucmeme, OCHOBHbIE
NOHAMUA U NPUEMbl pa3padoOmKy IKCNAYAMAYUOHHBIX OOKYMEHMO8, A0PeCO8AHNbIE KOHEUHOMY NOb308AMENI0 KOMNLIOMEPHOU
cucmembvl, A MAKIHCe CMAHOAPMHbLE MEXHUYECKUe OOKYMEHMbL Had OCHO8e NPe00CmAGIeHH020 MAMEPUad.

PesyneraTel 00ydeHHs: 3HACT MpaBUIia COCTABIICHUS TEXHHYECKOW TOKYMEHTAIMU (KOHCTPYKTOPCKON TOKYMEHTAIIUH) Ha
pa3pabaTbiBacMbIe CPEACTBA BHIYHCIUTEIBHON TEXHUKH

IIK-5.2: Ymemsb: KOHCYIbMUPOBAMb NOIb308aMeENEl RO pabome ¢ PYHKYusMU cucmemsvl, 00padbamvléams 3anpocsl NOAb3068ameneil
Ha usMeHeHue mpebo8anull K cucmeme, paspadamvléams IKCHIYAMayoHHble OOKYMEHMbl, a0peco8aHHble KOHEYHOMY
NOJIb308AMENIO KOMNLIOMEPHOU CUCIMEMDbL, A MAKICe CMAHOAPMHbLE MEeXHUYeCKue OOKYMEHMbl Ha OCHO8E NPedoCmagieHHO20
mamepuainda.

PesyneraTel 00ydeHHs: YMeeT KOHCYIBTHPOBATH MOJIB30BaTeNel T0 padoTe ¢ QyHKIMAME BEIYUCINTEIBHON CHCTEMBI Ha 0ase
MMeIoMIeiics TEXHNIECKOH TOKyMEeHTalluH, 00pabaThIBaTh 3aIIPOCH! ITOJIB30BATEINICH Ha H3MEHCHHE TPEOOBAHUH K CHCTEME




IIK-5.3: Braoemu Ha8bIKOM: KOHCYIbIMUPOBAHUS NONb308aMeNel nO pabome ¢ PYHKYUAMU cucmembl, 06pabomxu 3anpocos
nob3osamenell Ha U3MeHeHUue mpeboBaHull K cucmeme, paspabomox SKCHILYAmMayUOHHbIX OOKYMEHMO8, A0pecO8aHHbIe KOHEUHOMY
NOIL308AMENI0 KOMNLIOMEPHOU CUCTEMbL, A MAKice CMAnOapmible mexHuuecKue 0OKyYMenmsl Ha 0CHOGe NPe0O0CMABIeHHO20
mMamepuana.

Pe3y.HI)TaTI>I 06y‘~I€HI/I}IZ BJ'I&D;CCT HaBbIKaMU OTIEPATUBHOI'O U3MEHCHUA KOHCTPYKIIUU CPEACTB BBIYHMCIIUTEILHON TEXHUKH B
COOTBETCTBHH C 3aIIPOCaMH MOJIb30BATENIEH, HCXOAAINX U3 TPpeOOBaHUN (YHKIIMOHAIBHOCTH U SPrOHOMHKN KOHEYHOTO M3/ETIH,
HaBBbIKaMH COCTABJICHUSA TCXHUYCCKUX JOKYMCHTOB Ha OCHOBE Tpe6yeM0171 I10JIB30BATCIIEM Q)yHKHHOHaHBHOCTI/I KOHCYHOTI'O
ycTpoiicTBa

IIK-6: CnocoGeH ynpasjasiTh IPOEKTAMHU Pa3padoTKH M MOJePHH3ALMH CHCTEM, BhISIBIATh PUCKH, YIPABJIATH NpoLeccaMu
Pa3pabdoTKH M CONMPOBOKIEHNsI TPeGOBAHMM K CHCTEMAM H YIPABJSITh KA4eCTBOM CHCTEM

1IK-6.1: 3uams: npunyunst u Memoowvl YNPpasieHus NPoeKmamu paspabomxu u MOOEpHU3AYUU CUCTEM, BblAGIeHUs PUCKOB,
YIpagneHus npoyeccami paspabomKu u CONPOBOHCOeHUs MpebOBaAHUY K CUCIEMAM U YAPAGIANb KA4eCEOM CUCTEM.

PesynpraTel 00ydeHus: 3HACT MIPUHIIKIBI YITPABIICHUS TIPOCKTaMU pa3pabOTKU M MOJICPHU3AIMH allllapaTHON YaCTH BCTPAUBACMBbIX
CHUCTEM Ha OCHOBE OJIHOKPHUCTAJIbHBIX MUKPOKOHTPOJUIEPOB, PUCKH, CBSI3aHHBIE C UCIIOJIB30BAHUEM MUKPOKOHTPOJIJIEPOB
Pa3NUYHBIX TUIIOB U CEMEHCTB, CIOCOOOB OPraHU3alMK MUTAHUS U OXJIAXKICHHUS, TAIbBAHUYECKON pa3BsA3KH pa3pabaThIBaeMbIX
YCTpOCTB

IIK-6.2: Ymemb: ynpaeisims npoekmamu paspabomxu u MOOEpHU3AYUY CUCeEM, B8bIABNAMb PUCKU, YIPABIAMb NPOYECCAMU
paspabomku u conpogoxHcoenus mpebosanuy K CUCIeMam U Ynpasiams Ka4ecmaom CUchmem.

PesynbraTe! 00y4yeHus: YMeeT yIpaBIsaTh IPOeKTaMU pa3paboTKU U MOAEPHU3ALUH YIPABIISIOMNX BCTPaUBAEMBIX CUCTEM Ha 0a3e
OJJTHOKPHUCTAJIBHBIX MUKPOKOHTPOJIIEPOB, B TOM UYHCJIC OLICHUBATH BO3HUKAIOLINE PUCKH (HEJOCTAaTOYHAs IPOM3BOIUTEIIBHOCTh
CHUCTEMbI, HEAOCTATOYHAA HAIC)KKHOCTD, PUCK HC YJIOKUTHCA B CPOK IIPHU pa3pa60TKe al'll'lapaTHOﬁ qacTu pazpaGaTLIBaeMHx
YCTPOHUCTB).

ITIK-6.3: Braoemv HagblkoM: YNpagienus npoekmami paspabomxu u MoOepHU3ayuY CUCmeM, 8bis8I1EHUS PUCKOS, YNPABLeHUs
npoyeccamu paspabomru u COnPOBOANCOeHUs: MPeDOBAHUU K CUCIEMAM U YAPABTAMb KAYeCmeoM CUCTEM.

PesyneraTel 00yueHus: BraneTs HaBBIKaMH IPOSKTHPOBAHUS KOHCTPYKTHBHBIX MOJIYJICH Pa3UYHBIX YPOBHEH, YIIpaBICHUS
TPYIION HHXEHEPOB, pa3paldaThIBAIOIINX PA3IMYHBIC YACTH MUKPOIPOIIECCOPHON CUCTEMBI YIIPABICHUS, B TOM YHCIIC HABBIKAMH
OIICHKU CJIOKHOCTH 3a]]a4 M COOTHECEHHS ATUX 33724 C KOMIIETSHIIMSAMH WICHOB KOJUIEKTHBA Pa3pab0TIYNKOB

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJINHBI (MOAYJISA, IPAKTUKHN)

Koxn HaumeHnoBanue paszesioB H TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATHSA / Kypc KOHTPOJs
1 Paznen 1. O0yuenne
1.1 OCHOBBGBI KOHCTPYUPOBAHUA DJIEMEHTOB U Y3JIOB BT. /Tema/ 7 0
1.1.1 OcCHOBHBIE TIOHATHS U onpeaeeHus. DneMenTs 1 Moy CBT. 7 2
Knaccudukarusi.

OTamsl pa3paboTKH MEKTPOHHOI anmapaTypsl. CTagun pa3padoTKu
anekTpoHHOH anmapaTyps! o [OCT; KU3HEHHBIH UK YIEKTPOHHON
ammaparypsl. /JIex/

1.2 METO/IbI OBECITEYEHW I HAJAEXKHOUW PABOTHI CBT. /Tema/ 7 0

1.2.1 [onsaTus u onpeneneHust KIMMaTUYECKUX, MEXaHUUECKUX U PaJUalliOHHBIX 7 4
Bo3zeiicteuii Ha CBT, momyctumsle HopMEI Bo3neicTeuil. Kinaccudukanms CBT
B 3aBICHUMOCTH OT yCJIOBHII SKCIITyaTanun. TpeOoBaHNus, IpeAbIBIsSEMbIC K
koHcTpyKiu CBT.

OCHOBHBIE ITOHATHSA ¥ OTIPECITICHU; 00IIHEe METOBI 3aIUTHl KOHCTPYKIIUH OT
MEXaHUYECKUX BO3ACUCTBUM; pacyeT KOHCTPYKLIUU HA IIPOYHOCTD; PacuyeT CPOKa
ciyxObl KOHCTpYKIMH. O0ecredeHre moMex0yCTONYNBOCTH U TEILIOBBIX
pexxuMoB B KoHCTpyKiusax CBT. Metozp! 3amuthl 31eMeHTOB U cucteM BT ot
neperpeBa. OCOOCHHOCTH KOHCTPYUPOBAHHUS dICKTPUUSCKUX JnHUH cBsizu CBT.
IlocTosiHHBIN U IEpeMEHHBII TOK B IpoBOoAHUKAX. [TomMexu 1o uemnsm

nuTanus. /Jlex/

13 OB30P TEXHOJIOTMYECKUX MPOIIECCOB ITPOU3BOJCTBA 7 0
3JIEMEHTOB BT. /Tema/
1.3.1 OcCHOBBI MOJYJIBHOTO KOHCTpYHpoBaHus CBT, KOHCTpyKTUBHAs UepapXus 7 2

9NIEMEHTOB, y37I0B U ycTpoicTB. Cranmaprusanust CBT mpu MoxynsHOM
KOHCTpyHpoBaHuH. KOHCTpYKTHBHBIE MOIYNH nepBoro yposHs, KM Broporo
ypoBHs1, KM TpeTbero u 4eTBepToro ypoBHei. AHAIIN3 TEXHOJIOTHIA €MHUYHOTO
U cepuiiHOro npousBoacTBa Moayiaeit CBT. Meroibl noBbImeHUs
TexHonoruuyHocTy KoHeTpykiuu CBT. O630p coBpeMeHHOr0 060pyA0BaHUS U
npucnocodienuit mpu npoussoactse CBT. /Jex/

1.3.2 Beenenue. Hactpoiika cxemuoro pemakropa DipTrace/KiCAD. /J1a6/ 7 4
1.3.3 IIpoekTHpOBaHKE COCTaBa MUKPOIIPOIIECCOPHON CHCTEMBI yripaBieHus. /J1ad/ 7 4
14 MMPOMU3BOACTBO NEYATHLIX ITIJIAT U TTPOBOJHBIX CUCTEM 7 0

BT. /Tema/




1.4.1 OO6mme cBeieHus 0 MeYaTHBIX 1ataXx. OCHOBHBIE MOHSATHS U ONIPEaeIICHHS; 7 4
OCHOBHBIE THIIBI IJIAT; KJIacChl IEUYATHBIX IUIAT; KOHCTPYKTHBHBIC
XapaKTePUCTHKH NEYATHBIX TUIAT. TeXHOIOTMIeCKHE TPOIIECCH H3TOTOBICHHS
MeYaTHBIX TUIaT. MEeTOABI MOMyYeHUs MeYaTHBIX MPOBOTHIKOB. MeTO b
M3TOTOBJICHUSI MHOTOCIIONHBIX MEYaTHBIX IUTaT. KOHCTpyHpOBaHUE MeYaTHBIX
miat. TeXHuKa pa3BoJKH MEYATHBIX TUIAT; CYIIHOCTh aJTOPUTMOB Pa3MEICHHS
MOJyJIel; aJITOPUTM ITOCIIEIOBATENFHOTO pa3MEIIESHIsI MOTyIeH;
aBTOMaTHYecKas U py4Hasi TPaCCUPOBKa; 0COOEHHOCTH MOBEPXHOCTHOTO
MOHTa)Ka; METO/IbI BBIMOJIHEHHS IIEKTPUICCKUX COCTUHEHUI SIIEMEHTOB

CBT. /Jlex/

1.4.2 Cosnanne OHOJIMOTEKH TTOCALOYHBIX MECT M KOMITOHEHTOB. /J1ab/

1.4.3 Co3naHne NeKTpIIecKOi NPUHIUITHAIBHON cXeMBl. /J1a6/

144 KommoHoBKa 1 TpaccupoBka nedatHoit miatel B DipTrace/KiCAD. /J1a6/

NI EEN] BN
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1.5 MMPOIECC ITPOEKTUPOBAHUA CBT: OPTAHU3ALINA,
JOKYMEHTAIIMOHHASA ITOJJIEPKKA. /Tema/

1.5.1 TexHuueckas JokyMeHTanus. [ToHATHS U onpeneneHus TOKYMEHTOB 7 2
KOHCTpYKIMH; opopmieHne Texunyeckoil nokymentauuu no ECKJ u ECIT/.
CxeMmHas TOKyMeHTalMs1. BeIoIHeHe CXeM Pa3IMYHBIX THIIOB; CXEMBI
CTPYKTYpHBIE, QYHKIIMOHAIBHBIE, TPUHINIIHAIBHEIE; OOIIHE IIpaBriIa
noctpoeHus cxeM. /JIex/

1.5.2 Co3naHue TeXHHYEeCKON JOKYMEHTALMH K eyaTHoH miare. /J1ab/ 7 8
1.6 CAIIP CBT. /Tema/ 7
1.6.1 ABTOMaTH3a1Ms KOHCTPYKTOPCKO-TEXHOJIOITMUECKOTrO 3Tama IPOEKTUPOBAHUS 7 2

CBT; TexHu4YecKue CpeACTBAa U aBTOMATH3aLUs BBIITyCKa KOHCTPYKTOPCKOM
nokymeHTanum; Buasl ooecnieuenust CAITP. IlporpaMmMHoe obOecriedeHme
Ipunoxenns mis pacdera pexuMoB padbotsl CBT. [IporpaMMer TpaccHpOBKH
MeYaTHBIX MIaT. [IpunoskeHus aBTOMaTU3aIMU CO31aHUS IIPOSKTHOM
JMokyMmeHTanuu. /JIex/

2 Pazgen 2. CamocrosiTesibHAs padoTa CTYI€HTOB
2.1 B ToM umcie: /Tema/ 7 0
2.1.1 ITonroToBka k oT4eTy JlabopaTopHbIX pabot /Cp/ 7 8
2.1.2 BeinonHenue kypcoBoii pabotsl /Cp/ 7 7.75
3 Paznen 3. IIpomexyrounas arrecrauust
3.1 B TOM uucie /Tema/ 7 0
3.1.1 Kypcosas pabota /KP/ 7 4
3.1.2 /KoPa/ 7 0.25
3.13 3auer /3auét/ 7 4

[Ipumeuanne. @opmbl KOHTpOIA: DK — 3k3aMeH, K- koHTponpHas paboTa, Ko- kKoHTpombHEI onpoc, C3- cemecTpoBoe 3aaanue, 3-3auet, OI1-
OTHYeT 110 TIPAKTHKE.

5. ®OHJ OIIEHOYHbBIX CPEICTB

OIeHOYHBIE CPEJCTBA IUIAHUPYEMBIX pE3yNbTaTOB OOydeHWs NpeACTaBlIeHbl B BUae (OHIOB oOleHOUHBIX cpeactB (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJBHBIM HOPMATHBHBIM akToM yHuBepcutera. DPOC MoxeT OBITh TpeAcTaBIeH B
IIpunoxenun k paboueii mporpamme.

OI1eHOYHBIE CPECTBA INTAHNPYEMBIX PE3yJIBTaTOB O0YUCHUS MIPEACTAaBICHEI B BUAE (OHIOB oleHOUHBIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBUH C JIOKATGHBIM HOPMAaTHBHBIM aKTOM YHHBEPCHUTETA. B Iessx 0CBOCHHS KOMIETSHIINH, YKa3aHHBIX
B paboueil mporpaMme JUCIUIUINHEL, HIPEIyCMOTPEHBI CIEAYIONINE BOIPOCH!, 3aJaHUS TEKYLIETO KOHTPOJIS.

5.1 KoHTpombHBIE BOIIPOCHI U 33JITaHUS

YK-2: CriocobeH onpeaessTh Kpyr 3a1a4 B paMKax MOCTaBIEHHOH LI U BEIOUPATh ONTUMANIBHBIE CIIOCOOBI UX PELICHUS, UCXOs
U3 JEHCTBYIOIINX IIPAaBOBBIX HOPM, UMEIOIIUXCSl PECYPCOB U OTpaHUYCHUH

YK-2.1: 3HaTh: BHABI pECypCcOB U OTPaHUYCHUH AT pelIeH:s Ipo(hecCHOHATBHBIX 33/1a4; OCHOBHBIE METO/BI OLIEHKH Pa3HBIX
CII0CcO0O0B pEIICHUs 3a/1a4; JeHCTBYIOIIEE 3aKOHOIAaTENILCTBO U MIPaBOBbIE HOPMBI, PErYIUPYIOLIHE MTPO(ECCHOHABHYIO
JEATENBHOCT.

Pesynpratel 00yueHus: 3HACT TEXHUYECKHUE BO3MOKHOCTH IIPOU3BO/ICTBA MIEYATHBIX [UIAT PA3JIMYHBIX THUIIOB, 00JIaCTH HIPUMEHCHUS
Y THUIIOBBIE CIIOCOOBI KOMITIOHOBKH ITEYaTHBIX IUIAT, PEATU3YIONINX BCTPAaHBacMbIe CHCTEMBI YIIPABICHUS Ha 0a3e OIHOKPHCTABHBIX
MUKPOKOHTPOJLIEPOB




3amanus.

1) Ilepeuncnure TUIIBI 1 OCOOEHHOCTH MATEPHUAIIOB, HCIONB3YEMBIX JUIS IPOM3BOACTBA NICYaTHBIX ILIAT.

2) OnumuTe 0COOCHHOCTH Pa3IMIHBIX CIOCOOOB MOHTaXKa 3JICKTPOHHBIX KOMIIOHCHTOB Ha IIEYAaTHBIX IJIaTax.

3) N300pa3ute Ha pUCYHKE TUTIOBYIO KOMIIOHOBKY MHKPOTIPOLIECCOPHOM CUCTEMBI Ha 0a3e 0OJHOKPUCTAIBHOTO MUKPOKOHTpOJLIEpa
B KOPITyCE JJIsl IOBEPXHOCTHOTO MOHTa)Ka; MOHTaXKa Yepe3 OTBEPCTHSI.

4) Pacckaxxute 0 IPUHIMIIAX BEIOOpA THIIA TEYATHOW IUIATHI, JEKTPOHHBIX KOMIIOHEHTOB, CII0CO0A KOMITOHOBKH M MOHTaXa C
Y4ETOM KITMMATHIECKUX OCOOCHHOCTEH, peXKUMOB pabOThl KOHEUHOTO YCTPOHCTBA.

VYK-2.2: YMeTh: IpOBOIUTE aHATH3 MOCTABICHHOM el U (OpMyIHPOBaTh 3aJa4l, KOTOPbIe HEOOXOIUMO PELINTb JIIs €€
JOCTIKEHIST; aHAIN3UPOBATh AIETePHATUBHBIC BAPHAHTHI PEIICHIH T JOCTIKCHNS HAMEUCHHBIX Pe3yNbTaTOB; BEIOUpPATh
ONTHMAIBHBIN CIIOCOO PELICHNs 3aaY, YIUTHIBas ICHCTBYIOINE IPABOBBIE HOPMBI H UMEIOIINECS YCIOBHS, PECYPCHI U
OTpaHUYEHUS

PesynbraTel 00yueHHs: YMeeT MPOBOANUTH aHATU3 TIOCTABIICHHOW IENT MPOSKTUPOBAHUS U MPOU3BOJICTBA CPEJICTB BEIUUCITUTEIBHOM
TEeXHUKU U HOpMYNHUpoOBaTh 331a4H, HEOOXOJUMBIE JUIsl JOCTHKEHUS 3TOU 1€, aHAIM3UPOBATh aJIbTEPHATHBHBIE BAPHAHTHI
PELICHUI s JOCTH)KEHHSI HAMCUCHHBIX PE3yNBTaTOB; BRIOUPATH CIIOCO0 PEIICHHS, YYUTHIBAs JCUCTBYIOIINE TEXHHYCCKUE
periiaMeHThl Ha MMPOU3BOJICTBO MEYATHBIX IJIAT Pa3jINYHbIX THIIOB, PEIIoIaraeMble IPOU3BOJICTBEHHBIE MOIITHOCTH, OTPaHUYCHHUS,
HaKJTaJpIBaeMble TPEOOBAHUSIMHU UCTIONB30BAHMUS OMIPEIeNICHHOM AIeMeHTHON 0a3bl, rabapuTOB KOHEYHOTO YCTPOMCTBA H JIp.

3agaHus.

1) OnmummTe 0COOSHHOCTH POSKTUPOBAHUS TICUATHBIX TUIAT IS CIIEAYIONINX YCTPOHCTB:

- MUKPOIIPOIIECCOPHAs CUCTEMA YIPABIECHHUSI MOOMIBHBIM POOOTOM;

- MHKPOIIPOIIECCOpHAst CHCTeMa cOopa TeIEMETPHH C aBTOHOMHBIM IMUTAHUEM, YCTAHOBJICHHAS B TPYIHOJAOCTYITHOM MECTE;
- MEKPOIIPOIIECCOPHAs CUCTEMA YIIPABIICHHS MTOIKAYKON IITUH aBTOMOOWIIS;

- MEKPOIIPOIIECCOPHAs CUCTEMA YIAIEHHOTO YIIPABICHHS TOCTAMATOM.

VK-2.3: Bragers: MeTOJUKaMH pa3pabOTKH LETH U 3aa4 IPOCKTa; METOIaMH OLICHKH IIOTPEOHOCTH B pecypcax,
MPOIOJDKUTENEHOCTH U CTOMMOCTH TPOEKTa; HABBIKAMH PadOThI C HOPMATHBHO-TIPABOBON JTOKYMEHTAITHEH.

PesynbraTel 00ydeHus: Biageer MeTosaMu Liesienonaraus ¥ BeIYJICHEHHS 3aa4 NPOEKTa 10 pa3paboTKe aInapaTHON 4acTu
BCTPaMBAaEMBIX CHCTEM YIPaBICHUS HA 0a3e OTHOKPUCTAIBHBIX MUKPOKOHTPOIIIEPOB, METOJAMHU OIIEHKH ITPOIOKUTEIEHOCTH U
CTOMMOCTH IPOEKTa, HABBIKAMH PA0OTHI ¢ HOPMATHBHO-IIPABOBOH JOKYMEHTAIHEi

3agaHus.

1) OnumwmTe 3Tarbl peau3auy MPoeKTa Mo pa3padoTKe anmapaTHOW YacTH MUKPOIPOIIECCOPHBIX CHCTEM YITPaBICHUS
CIIEYIOIIEro TUMA:

- MUKPOITPOIIECCOPHAs CHCTEMA YIIPaBICHHS MOOUIBHBIM POOOTOM;

- MHKPOIIPOIIECCOpHAsl CUCTeMa cOopa TEIIEMETPHH C aBTOHOMHBIM IMUTAHUEM, YCTAHOBJICHHAS B TPYIHOJIOCTYITHOM MECTE;
- MEKPOIIPOIIECCOPHAS CUCTEMA YIIPABIICHHS MTOIKAYKON IITUH aBTOMOOWIIS;

- MHKPOIIPOIIECCOPHAst CHCTEMA YIaJICHHOTO YIIPABICHHS II0CTAMATOM.

[IK-2: Crioco0GeH aHamM3upOBaTh M COIIPOBOXKAATH TPEOOBAHMSA K CHCTEME, pa3padaThIBaTh TEXHUIECKUE 3aJaHHS Ha CO3IaHNe 1
MOJIEPHU3AIIHIO CUCTEM, IPOEKTHPOBATH CUCTEMBI MAJIOTO, CPEAHET0 U KPYITHOTO MacIITaba U CI0KHOCTU

ITK-2.1: 3HaTh: NIPUHIMITEI U CIIOCOOBI aHAIN3a U TPEOOBaHMH K CHCTEMaM, pa3padOTOK TEXHHUYECKUX 3aJaHHUH Ha CO3/1aHHE U
MOJIEPHU3AINIO CUCTEM: IIPUHIIUIIBI, CTIOCOOBI M1 METOIBI IIPOCKTHPOBAHUH CIIOKHBIX TEXHHUECKUX, IPOTPAMMHBIX 1
UH(OPMALMOHHBIX CHCTEM

PesynbraTe! 00y4yeHws: 3HAET NPUHIHIIBI B CIIOCOOBI MOTYTEHOTO KOHCTPYHPOBAHHUS CPEACTB BEIUMCIUTEIBHON TEXHUKH,
KOHCTPYKTHBHYIO UEPAPXUIO JIEMEHTOB, y3JI0B U YCTPOICTB, OCHOBBI CTAHJAPTU3ALMU CPEACTB BHIYMCIUTEIBHON TEXHUKH IIPU
MOJYJIbHOM KOHCTPYHPOBaHHU.

3amanus.

1) IlpuBeanTe MpUMeEpHI UCIIOIB30BAHHUS MOIYJIBHOTO IPUHLMIIA TPU Pa3pabOTKe CPEACTB BEIYUCIUTEIBHON TEXHUKH.

2) Ha ocHOBe cBeZIcHUH 0 YHKIIMOHAJIBHOCTH OIMIITUTE MPOLIECC pa3paboTKU 1 HanboJiee BaXKHbIC KOHCTPYKTOPCKUE PEIICHUS MIPH
MIPOEKTUPOBAHUH CIIETYIOIUX MUKPOTIPOIIECCOPHBIX CUCTEM:

- MEKPOIIPOIIECCOPHAs CUCTEMA YIIPABIECHHSI MOOMIBHBIM POOOTOM;

- MUKPOIIPOIIECCOpHAs cucTeMa cOopa TeJIeMETPHH C aBTOHOMHBIM ITUTAHUEM, YCTAHOBJICHHAS B TPYAHOAOCTYITHOM MECTE;

- MEKPOIIPOIIECCOPHAs CUCTEMA YIIPABIICHHS MTOIKAYKON ITUH aBTOMOOWIIS;

- MUKpPOIIPOLIECCOPHAsl CUCTEMa YAaJICHHOIO YIPABIEHUS IOCTaMaTOM.

[IK-2.2: YMmeTs: AHAJIM3UPOBATH U COITPOBOXKIATH Tpe60BaHI/I$[ K CUCTEME, paSpa6aTHBaTB TEXHUYCCKUC 3alaHUA Ha CO3aHUC U
MOJCPHHU3AMNIO CUCTEM, TPOCKTUPOBATH CUCTEMBI MAJIOTO, CPEAHETO U KPYITHOT'O Maciraba U CIOXKHOCTH.

P€3yJ'IBTaTLI O6y‘{€HI/IHZ VYmeer AHAJIM3UPOBATHb U paS’pa6aTI>IBaTL TEXHUYCCKUC 3a/IlaHN HAa CO3JaHHUE U MOACPHU3AIIUIO CPEACTB
BBIUHCIIHTCIIBHOM TCXHUKH, IPOCKTUPOBATH BBIYUCINTCIIBHBIC CHUCTCMbI HA Oaze MOAYJIBHOI'O IPpUHIIUIIA OpraHU3aluu

3amanue.




1) Chopmynupyiite 3aganus rpymmne pa3paboTYMKOB U3 3 4ETOBEK, OJMH U3 KOTOPHIX UMEET KOMIIETEHIIU B 00JacTh
MPOCKTUPOBAHHMS IEYATHBIX IUIAT, B KOTOPBIX OCYLIECTBILSICTCS Mepenada U 00paboTKa aHaJOTrOBBIX CUTHAJIOB, BTOPOH UMEET
KOMITETEHIINH B 00JIaCTH BCTPOEHHBIX B MUKPOKOHTPOJUIEP TepH(EPUIHBIX YCTPOICTB, a TPETHH SBIISETCS CICIHAIIIICTOM B
HpeAMETHOH 001aCTH ¥ UMEeT KOMIICTEHIINH 1T0 OA00PY IPHBOAOB, JaTIMKOB, KOPITyCa, 0 CO3MAHHIO CIIETYIOIINX
MHUKPOIPOLIECCOPHBIX CHCTEM (IO BapUaHTaM):

- MHKPOIIPOIIECCOPHAsI CHCTEMA YIIPaBJICHHS MOOMIBHBIM POOOTOM;

- MHKPOITPOIIECCOPHAs CHCTEMa cOOpa TeIeMETPHH ¢ aBTOHOMHBIM IIUTaHHEM, YCTAaHOBIICHHAS B TPYIHOAOCTYITHOM MECTE;

- MHKPOIIPOIIECCOPHAs CHCTEMA YIIPaBICHHs TTOAKAYKOM MIMH aBTOMOOMIIS;

- MHKPOIIPOIIECCOPHAst CHCTEMA YIaJICHHOTO YIIPABICHHS II0CTAMaTOM.

ITK-2.3: BrnageTs HaBBIKOM: aHAJIM3a W COMPOBOXKACHUS TPEOOBAaHUH K CUCTEME, Pa3padOTOK TEXHUUECKUX 3aJaHUH Ha CO3JaHUs U
MOJICPHU3ALMH CUCTEM, TPOEKTUPOBAHUS CUCTEM MAJIOTO, CPEIHET0 U KPYIHOro MaciuTada v CI0KHOCTH.

PesynbraTe! 00y4eHns: Biageer HaBEIKaMH aHAIM3a M COMIPOBOXKICHUS TPeOOBAaHHN K cHCTEME, pa3pabOTKN TEXHUUECKOTO 3aTaHus
Ha CO3JJaHUE CPE/CTB BBIYUCIUTEIBHON TEXHUKH Pa3INYHOI0 MacIITaba CI0KHOCTH

3agaHue.

1) ITonroroBsTe TEXHUYECKOE 3aJaHNE Ha Pa3pabOTKy MEUATHBIX IUIAT CJICAYIOINX MUKPOIPOIIECCOPHBIX YCTPOHCTB!

- MUKPOIIPOILIECCOPHAs CUCTEMA YIPaBIECHHUSI MOOMIIBHBIM POOOTOM;

- MHKPOIIPOLIECCOPHAst CHCTeMa cOopa TelIeMETPHU ¢ aBTOHOMHBIM IIHTAHUEM, YCTAHOBIICHHAS! B TPYIHOJIOCTYITHOM MECTE;
- MHKPOIIPOIIECCOPHAs CHCTEMA YIIPABICHHS TIOAKAYKOH IIMH aBTOMOOWIIS;

- MHKPOIIPOIIECCOPHAsL CHCTEMA YJaJIeHHOTO YIIPaBICHHs I0CTaMaTOM.

ITK-3: CrrocoOeH poeKTHPOBaTh MPOrpaMMHOE 0OecTiedeH e 1 0a3bl JaHHBIX, pa3padaTeiBaTh H OTIAXKABATh TPOTPAaMMHBIN KO,
peoOpa30BaTh MPOrPaMMHBIN KOA U CTPYKTYPHI JaHHBIX AJIS OBBIMICHHUS UX 3((EKTUBHOCTH, IPOBOAUTH pehakTOPHHT
HPOrpaMMHBIX NPUIIOKEHHH 1 6a3 JaHHBIX

TTK-3.1: 3HaTh: METOBI MPOCSKTUPOBAHUS IPOTPAMMHOTO OOecIieueH s U 0a3 JaHHBIX, Pa3paOOTKH U HACTPOHKHU MPOrPaMMHOTO
Ko/1a, MpeoOpa3oBaHUil MPOrPaMMHOTO KOAA ¥ CTPYKTYPHI JaHHBIX JJIS IIOBBIIIEHUS UX () ()EKTUBHOCTH, IPOBEICHHUS
pedakTopuHra MporpaMMHBIX MPUIIOKCHUH U 0a3 TaHHBIX.

PesynbraTe! 00y4eHns: 3HaeT OCHOBHBIC IPUHITHAITEI IIPOSKTHPOBAHUS IPOTPAMMHOTO KOJA U OJJHOKPUCTAIBHBIX
MHKPOKOHTPOJUIEPOB, YUUTHIBAOIINE OTPaHUIEHHsI BEIYUCIUTEIBHBIX PECYPCOB, 0OCOOEHHOCTU pabOThI CO BCTPOSHHBIMU U
BHEIIHUMH Iepu(epruitHpIMA MOIYJISIMHU; IPHHIINIBI B3aUMOACHCTBUS BCTPAUBAEMbIX MHUKPOIIPOLIECCOPHBIX CUCTEM Ha Oaze
OJTHOKPUCTABHBIX MUKPOKOHTPOJIIIEPOB C JIOKATHHBIMHA ¥ TTI00aTBHBIMA HH(OKOMMYHHKAITIOHHBIMH CETSMH, B TOM YHCIIE C
MEepPCOHATBHBIM KOMITBIOTEPOM; IPUHIIMITBI IPOSKTUPOBAHUS MEUATHBIX ILIAT, CBA3aHHbBIE C 0COOCHHOCTSIMU NE€PeAady JaHHBIX MO
CTaHJapTHBIM MHTEp(elicaM MUKPOKOHTpPOJLIEpa, CHOCO0aMH CETEBOTO B3aUMOJICHCTBYSL.

3amanue.

1) Onuimre THIOBBIE CIIOCOOBI IPUMEHEHUS JIOTHYECKOT0 aHalIN3aTopa, ocumuiorpada st OTJIaIKH IPOrpaMMHOTO 00eCTICUeHUS
OJHOKPHCTAJIIBHOTO MHKPOKOHTPOJLIEPA.

2) Omuumre tunossle auciien, Moxynd USB-UART, crioco0s! UX HOAKIIOUEHHS K pa3pabaThiBaeMOil IEUaTHON MIaTe U CIIOCOOBI
UX MCHONB30BaHNs POrpaMMHBIM 00€CEUEHUEM OJJHOKPUCTAIBHOTO MUKPOKOHTPOJIIEpa sl OTAaIKH U MOHUTOPUHIA PAOOTHI
BCTpauBaeMoil yIpaBiIsiiolell MUKPOIIPOLIECCOPHON CUCTEMBI.

TIK-3.2: YMeTb: npoeKTupoBaTh NporpaMMHoe obecrieueHre 1 6a3bl JaHHBIX, pa3pabaThIBaTh U OTIAXKUBATH IPOTrPaMMHBIN KO/,
npeoOpa3oBaTh NPOTPaMMHBIH KO M CTPYKTYPbI JaHHBIX JUISl ITOBBIICHUS UX 3P ()EKTHBHOCTH, TPOBOJUTH pehaKTOPHHT
MPOTPaMMHBIX IPHIOKEHUH 1 0a3 JaHHBIX.

PesynbraTel 00ydeHHs: YMeeT MPOeKTHPOBATH EYaTHBIE TIATH BCTPAUBAEMBIX MHUKPOIIPOIIECCOPHBIX CUCTEM YITPABICHUS TAKUM
06pa3oM, 4ToOB! ObLJId BO3MOYKHOCTE OCYIIECTBIISATH KOHTPOJIb IIPABHIIBHOCTH PaboThl IPOrPAMMHOTO 00ECIICUESHUS C
HCIIOJIB30BAHUEM CPEICTB HHIMKAIMH (CBETOIUObI, BCTpanBaeMbie an(aBUTHO-IIM(POBBIC U rpaQUIECKUC IUCILICH, MOILYITH
nepeiauu JaHHbIX IS OTOOPAKEHHUS! AUATHOCTHIECKHUX COOOIIEHU T Ha 3KpaHe MEPCOHAIBHOTO KOMIIBIOTEPA), KOHTPOJIBHO-
H3MEPHUTENBHBIX PUOOPOB (BOJIBTMETP, OCHMILIOrpad, JOTHYECKH aHATIU3aTOP), CIEHHATH3UPOBAHHBIX CPE/ICTB BHYTPHUCXEMHOMN
otnanku (JTAG-0TnaauuK).

3amanue.

1) Cripoextupyiite cucTeMy KOHTPOJIBHBIX TOYEK, BCIOMOTaTEeIIBHBIX HHTEP(PEHCOB TSI MOHUTOPHHTA U OTJIAJIKA pabOTHI
CJICAYIOIINX MHKPOIIPOIIECCOPHBIX CUCTEM:

- MHUKPOIIPOILIECCOPHAs CUCTEMA YIPaBIECHHSI MOOMIIBHBIM POOOTOM;

- MHKPOIIPOLIECCOPHAst CHCTeMa cOopa TelIeMETPHU ¢ aBTOHOMHBIM IIHTAHUEM, YCTAHOBIICHHAS B TPYIHOJIOCTYITHOM MECTE;
- MHKPOIIPOIIECCOPHAs CHCTEMA YIIPABICHHS TIOAKAYKOH IIMH aBTOMOOWIIS;

- MHKPOIIPOILIECCOPHAs CHCTEMA YAaJICeHHOTO YIIPaBICHHS II0CTaMaTOM.

ITK-3.3: BiageTs HABBIKOM: ITPOCKTUPOBAHHS IPOrPaMMHOT0 oOecTieueHns i 0a3bl JaHHBIX, Pa3padOTOK M HACTPOWKH
MpOrpaMMHOTO KOZa, IPeoOpa30BhIBATh IPOTPAMMHBIHA KOJ] M CTPYKTYPBI JAHHBIX [UIS TTOBBIMECHUS UX 3()(HEeKTHBHOCTH,
HIpPOBOXKAEHHS pedaKTOPUHTa IPOrPAMMHBIX MPHUIOKEHUN 1 6a3 NaHHBIX.




PesyneraTel 00yueHus: Braneer HaBbikaMu 3p(hEeKTHBHOIO pa3MEICHHs TECTOBBIX KOHTAKTHBIX TUIOMIAIOK JUTS TIOAKIFOUCHUS
KOHTPOJIBHO-M3MEPUTETBHBIX IIPHOOPOB (BOIBTMETP, OCIIHILIOrpad, JIOTHYECKUI aHATM3aTOP), PA3bEMOB IS TTOJKITIOYCHHS
MOyJel 0TOOpaXeHUs 0TIAN0YHON HHPOPMAKH (CBETOAUOBI, TUCILUIEH, Moaynu cBsa3u ¢ [1K, crnenuann3npoBaHHBIE CPEACTBA
JUArHOCTHKH U OTJIAJKH) IPY MPOEKTUPOBAHUU TIEYaTHBIX IJIAT BCTPAaUBAEMbIX MUKPOTIPOLIECCOPHBIX CUCTEM YIPABICHUS.

3amaHue.

1) Ilpeanoxwure pazMelieHNe Ha MJIaTe TECTOBBIX KOHTAKTHBIX TUIOMAI0K, Pa3beMOB IS OJKITIOUSHHS MOIYIIEH OTOOpaskeHUs
OTJaI0YHON MH(OPMAIIMHU IS CIACTYIOIINX BCTPAUBAECMBIX MHUKPOIPOIIECCOPHBIX CUCTEM yIpPaBiIeHuUs (10 BapHaHTaM):

- MHKPOIIPOIIECCOPHAsI CHCTEMA YIIPaBICHHSI MOOMIBHEIM POOOTOM;

- MHKpOHpOHCCCOpHaSI cUucreMma c6opa TeHeMeTpI/II/I C aBTOHOMHBIM IIUTAHUECM, yCTaHOBJ'IeHHaH B pr}IHO,HOCTyHHOM MCCTC,

- MHKPOIIPOLIECCOPHAst CHCTEMA YIIPABJICHHS TIOIKAYKOH [INH aBTOMOOWIIS;

- MUKPOIIPOIIECCOPHAsI CUCTEMA YIAICHHOTO YIIPABJICHHS TOCTAMATOM.

[IK-5: CnocoGeH KOHCYTBTHPOBATH MOJIB30BaTeNei! Mo paboTe ¢ GyHKIUSIMU CUCTEMBI, 00pabaThIBaTh 3aIIPOCH! OIB30BaTeNel Ha
U3MEHEHHe TpeOOBaHMUI K cucTeMe, pa3pabdaThiBaTh IKCINTyaTAlIHOHHBIE JOKYMEHTBI, a/[peCOBaHHbBIC KOHCUHOMY I0JIE30BATEIIIO
KOMITBIOTEPHOI CHCTEMEI, a TaKKe CTAHAAPTHBIE TEXHUIECKHE JOKYMEHTHI Ha OCHOBE IPEOCTAaBICHHOTO MaTepHraa

TIK-5.1: 3HaTh: TEPMUHOJIOTHYECKYIO JIEKCUKY 00JacTeil mpodeccrnoHaIbHbIX 3HaHUH U1 KOHCYIBTHPOBAHUS MOJIB30BaTENEH 110
pabote ¢ GpyHKIUSIMHU CHCTEMBI, METO/IbI 00pPaOOTKH 3aIIpOCOB IIOJIb30BATENCH Ha N3MEHEHHE TPEOOBAHUIN K CHCTEME, OCHOBHBIC
MOHATHS U TIPHEMBI pa3paboTKN SKCIUTyaTallMOHHBIX TOKYMEHTOB, aJpECOBAHHBIC KOHEYHOMY ITOJIH30BATEIII0 KOMITBIOTEPHON
CHCTEMBI, a TaKXKe CTAHAAPTHBIE TEXHUYECKUE JOKYMEHTHI Ha OCHOBE IIPEOCTaBICHHOTO MaTepHaa.

PesyneraTel 00ydeHns: 3HAaET MpaBUIa COCTABICHHUS TEXHHIECKON TOKYMEHTAIMN (KOHCTPYKTOPCKOH TOKYMEHTAIUH) Ha
pa3pabaTbIBaeMble CPEACTBA BEIYUCIUTEINBHON TEXHUKI

3aaHue.
1) OnummTe mpaBwiia COCTaBICHUST KOHCTPYKTOPCKOW JJOKYMEHTAITH Ha CPENICTBA BEIYUCIUTEIIHHON TEXHIKH.
2) Pacckaxute 0 MpOrpaMMHBIX CPEICTBAX, MO3BOJIIIOIIMX CO3/IaBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO HA MeYaTHbIC TUIATHI.

ITK-5.2: YMeTh: KOHCYIBTHPOBATH MOJIB30BaTENeH 0 paboTe ¢ PYHKIIMSAMHU CHCTEMBI, 00pa0daThIBaTh 3apoCkl MOJIb30BaTECH Ha
HU3MeHeHne TpeOOBaHUH K cUCTeMe, pa3padaThiBaTh SKCIUTyaTaAlIMOHHBIC JOKYMEHTHI, aIpECOBAHHBIE KOHEYHOMY ITOJIB30BATEITIO
KOMITBIOTEPHON CHCTEMBI, a TAK)Ke CTaHAapTHBIE TEXHUUYECKHE JOKYMEHTHI Ha OCHOBE MPEI0CTAaBICHHOTO MaTepHaa.

PesynbraTe! 00y4yeHus: YMeeT KOHCYABTHPOBATE ITOIB30BaTeNeH 10 paboTe ¢ GyHKIIMAMH BEIYHCIHTEIIBHON CHCTEMBI Ha 0ase
UMeroIeiica TeXHNIeCKO! JOKyMeHTalluH, 00padaThIBaTh 3aIIPOCH IOJIB30BATENICH Ha U3MEHCHHE TPeOOBAHUI K CHCTEME

3aaHue.
1) TTo KOMITIEKTY YepTexeid, COCTABIICHHBIX IPYTHUM CTYAEHTOM, OIUIINTE MPHHIUT pabOTHI YCTPOICTBA M YKAXKUTE THITOBBIE U
OpHUTHHAIIBHBIC KOHCTPYKTOPCKUE PEIICHUSL.

T1K-5.3: BrasieTs HaBBIKOM: KOHCYJIBTHPOBAHHUS MOJIB30BATENEH M0 padoTe ¢ QYHKIIUSIMH CHCTEMBI, 00pabOTKH 3aIIpoCcoB
MOJIB30BaTENCH Ha M3MEHEHUE TPEOOBaHHI K CUCTEME, Pa3pab0TOK IKCILIYaTAlHOHHBIX TOKYMCHTOB, apECOBAHHBIC KOHCYHOMY
MOJIB30BATENIO0 KOMITBIOTEPHON CHCTEMBI, & TAK)KE CTAHAAPTHBIE TEXHUYECKUE JOKYMEHThBI Ha OCHOBE MPEIOCTABICHHOTO
Marepuana.

PesynbraTel 00yuenus: Bianeer HaBbIKaMU ONepaTUBHOTO U3MEHEHHUSI KOHCTPYKLIUHU CPEJICTB BHIYMCIUTENBHON TEXHUKU B
COOTBETCTBHH C 3aIIPOCAMH ITOJIE30BATEINEH, UCXOAAIINX U3 TpeOOBaHU (HYHKIIMOHAIBHOCTH U 9PrOHOMUKH KOHEYHOT'O U3/ICIHs,
HaBbIKaMU COCTABJICHUSA TCXHUYCCKNUX JOKYMCHTOB Ha OCHOBE TpCGyCMOﬁ II0JIB30BATCIIEM (I)YHKLII/IOHaJIBHOCTI/I KOHEYHOT' O
ycTpoiicTBa

3anaHue.

1) Brecure n3MeHeHHs B 4epTeX MeUaTHOH IIIaTHl, HA KOTOPOH YCTaHABIUBACTCS IPA(QUUECKUN KUIKOKPUCTAININIECKHH TNUCTIIEH,
Tak, 4TOOBI AUCIUIEH MIPUCOETUHSIICS K MIaTe THOKUM IIIeiioM 1 MOT OBITh YCTAaHOBJIEH OTAENBHO OT IUIATHI B KOpPITyce mpudopa.
2) Buecurte n3MeHeHHs B UepTeXk MEUATHOMN MIAThl, 3aMEHUB IITHIPEBBIE PA3bEMBI, HCIIONB3YEMBIE IS TTOIKITIOYECHUS
3IIEKTPOMOTOPA, Ha BUHTOBBIC KIIEMMHHUKH.

ITK-6: CriocoOeH ynpaBisTh MPOEKTaMU pa3paOd0TKU U MOACPHU3ALNH CUCTEM, BBISBIISATH PHUCKH, YIIPABIATH IIPOLIECCAMU
pa3paboOTKH U COMTPOBOXKACHUS TPEOOBAHNY K CHCTEMaM M yIPAaBJISTh KAYECTBOM CHCTEM

TIK-6.1: 3HaTh: MIPUHLUIIBI U METOABI YIIPABICHUS MPOEKTaMH pa3pabOTKU U MOJEPHU3AIMN CHCTEM, BBISIBICHHUS PUCKOB,
yHpaBJIeHHs ITpoLieccaMy pa3pabOTKH U COIPOBOXKAEHUS TPEOOBAHNH K CUCTEMaM H YIIPABIISATH KAYECTBOM CHCTEM.

PesynbraTe! 00y4eHus: 3HaeT NPUHIUITB! YIIPABICHHUS IPOEKTaMU pa3paboTKU M MOAEPHU3ALUH allapaTHOH 4aCTH BCTPAaUBAEMBIX
CHCTEM Ha OCHOBE OTHOKPHCTAJIBHBIX MHKPOKOHTPOJIIEPOB, PUCKH, CBI3aHHBIE C NCITIOIE30BAHUEM MHUKPOKOHTPOJLIEPOB
Pa3JIMIHBIX TUIIOB U CeMeﬁCTB, cIrroco0oB OpraHu3anu MUTaHUuA U OXJIAXKICHUS, raJJbBaHHYCCKOM Pa3BA3KU paBpa6aTI>IBa€MLIX
YCTPOMCTB.




3aganue.

1) ITpuBeanTe CXEMBI TUMIOBBIX KOHCTPYKILUH MOAY/I IPeoOpa3oBaHuUs HANPSKEHUS MUTaHHs HA OCHOBE UMITYIBbCHBIX U IMHEHHBIX
npeoOpa3oBaTeneil HapsDKeHNS, UCTIONB3YeMbIe BO BCTPANBAEMBIX MHKPOITPOIIECCOPHBIX CHCTEMaX, MTUTAIOIIUXCS OT CETH.

2) IlpuBeaute cXeMBI TUIIOBBIX KOHCTPYKIUIT MOy TpeoOpa30BaHMs HANPSKEHHS ITUTaHUS, UCTIOIB3yeMbIe BO BCTPANBAEMBIX
MHKPOIPOLIECCOPHBIX CUCTEMAX, MUTAIONINXCS OT AKKYMYJISTOPOB.

3) [IpuBeanTe TUIIOBBIE CXEMBI COTIIACOBAHMS BXO/a aHAIOr0-IU(pOBOro npeodpa3oBareis, BCTPOCHHOTO B OJHOKPHCTAIBHBII
MHKPOKOHTPOJUIEP, C BBIXOJIaMH Pa3IMIHBIX JaTUYNKOB (TEPMONApPa, TATYHMK C BEIXOJOM THIIA "TOKOBAs METIA" U Ap.)

4) IlpuBeauTe THIOBBIE CXEMbI ONITPOHHOH raJIbBaHUYECKON Pa3BsI3KU.

ITK-6.2: YMeTs: ynIpaBisATh MPOEKTaMH pa3pab0oTKH M MOAEPHU3AINH CHCTEM, BBISBIISATE PHCKH, YIIPABIATH IPOIiecCaMi
pa3pabOTKH U CONPOBOXKICHUS TPEOOBAHNH K CHCTEMAaM U YIIPABIATh KAUECTBOM CHCTEM.

PesyneraTel 00ydeHHs: YMeEET YIpaBIsATh IPOSKTaMH pa3pabOTKU U MOJICPHHU3ALNH YIIPABILIONINX BCTPAHBAaeMbIX CHCTEM Ha 0ase
OJTHOKPHUCTAJIBHBIX MUKPOKOHTPOJIIEPOB, B TOM YHCIIE OIEHUBATH BO3HUKAIOIINE PUCKH (HEIOCTATOYHAS IIPOU3BOAUTEIILHOCTD
CHUCTEMBI, HEJJOCTAaTOYHAs HaJeKHOCTh, PUCK HE YIOKUTHCS B CPOK MPU pa3paboTKe anmapaTHON 4acTH pa3padaThiBaeMBbIX
YCTPOMCTB).

3amanue.

1) Ouenute pucky U NPUHLUUIHMAIBHYIO BO3MOXKHOCTB IOCTpoeHUs Ha 6a3e miatdopmsl Arduino u Ha 6a3e OTJIaZ04HON TUIATHI C
MUKpoKoHTpoJuiepoM STM32 ciieayronux MUKPOIIPOLIECCOPHBIX CHCTEM (TI0 BapHAHTaM):

- MHKPOIIPOIIECCOPHAsI CHCTEMA YITPaBICHHI MOOUIEHBIM POOOTOM;

- MHKPOIIPOIIECCOPHAs CHCTeMa cOopa TeleMEeTPUH ¢ aBTOHOMHBIM ITUTaHUEM, YCTAHOBIICHHAS B TPYIHOAOCTYITHOM MECTE;

- MHKPOIIPOLIECCOPHAst CUCTEMa YIPaBJICHHS TT0JKaYKO# IIUH aBTOMOOMIIS;

- MHKPOIIPOIIECCOPHAst CHCTEMA YAAJICHHOTO YIIPABICHHS II0CTaMaTOM.

[1K-6.3: BnageTs HaBBIKOM: YIIPaBJIEHHs IPOEKTaMU pa3pabOTKU U MOAEPHU3ALUH CHCTEM, BBISIBICHUS PUCKOB, YIIPABICHUS
HporeccamMy pa3pabOTKU U CONIPOBOKICHUS TPEOOBAHUHU K CHCTEMAaM U YIIPaBISITh KAYECTBOM CHCTEM.

Pesynbrate! 00y4eHus: BnageTs HaBbIKaMH MPOEKTHPOBAHNS KOHCTPYKTUBHBIX MOJYIICH pa3sIMYHBIX YPOBHEH, yIpaBIeHUS
TpYNNOH HHXKEHEPOB, pa3padaThIBAIOIINX Pa3INYHbIE YACTH MUKPOIIPOLIECCOPHOI CUCTEMBI YIPABICHUS, B TOM YHCIIE HABBIKAMU
OIICHKH CJIOHOCTH 33724 U COOTHECEHHS ATHX 3a/[ad C KOMIIETSHINSIMH WICHOB KOJJICKTHBA Pa3pabOTINKOB

3amanue.

1) Beigenute GyHKIIMOHAIBHBIC SMHUIIBI, OLICHUTE BPEMsI UX MTPOCKTHUPOBAHUS U OTJIAJIKH HA CTCHAAX M MaKeTax rpynmnon
pa3paboTINKOB U3 3 YEIIOBEK, OJTMH U3 KOTOPBIX IMEET KOMIETEHIINH B 00JIACTH IPOSKTHPOBAHUSI ITEYAaTHBIX TUIAT, B KOTOPBIX
OCYLIECTBIISIETCS Mepeaada 1 00paboTKa aHaJOTOBBIX CUTHAIOB, BTOPOH UMEET KOMIIETEHIIUH B 001aCTH BCTPOSHHBIX B
MHUKPOKOHTPOJIIED MePHUPEPHUIAHBIX YCTPONCTB, a TPETUH SBISETCS CICIUATUCTOM B MTPEIMETHONW 00JIACTH U MMEET KOMIICTECHIHH
o o100y TPUBOJIOB, TATYUKOB, KOPITyCa, MIPH CO3JIAHUU CIICAYIONIIX MUKPOIPOIIECCOPHBIX CUCTEM (TI0 BApHAHTAM):

- MEKPOIIPOIIECCOPHASI CUCTEMA YIIPABIICHHSI MOOMIIBHBIM POOOTOM;

- MHKPOIIPOIIECCOPHAst CHCTEMa cOOpa TEIIEMETPUH C ABTOHOMHBIM [TMTAHUEM, YCTAHOBIICHHASI B TPYIHOAOCTYITHOM MECTE;

- MUKPOITPOIIECCOPHAs CUCTEMA YIIPABIICHHS MOIKAYKON ITUH aBTOMOOWIIS;

- MEKPOIIPOIIECCOPHAs CUCTEMA YIAIIEHHOTO YIIPABIICHHS TOCTAMATOM.

5.2 TeMbl MUCBMEHHBIX PAbOT (KypcoBas paboTa)

Ha xypcoByro paboTy CTyIeHTY BeIAAaeTCA HHANBUAYAIFHOE 3alaHKe (110 BApHaHTaM ), 3aKIII0daromeecs 100 B MPOSKTHPOBAHUH
NEeYaTHOU IIAThl MUKPOITPOLIECCOPHOM CHCTEMBI YIIPaBJICHNUS Ha 0a3e 0JJHOKPHUCTAIBHOIO MUKPOKOHTpoJLIepa. PaboTa
BBITIOJIHACTCS B TMCbMEHHOHU (hopme B TeueHune 10 Henenb ¢ MOMEHTa BbIauM 3aJaHus. KOHTPONIBHBII CPOK cja4un — MOCIETHUH
MECSIIT CEMecTpa.

ITpumepHoOe coneprkanue KypcoBoil paboThI

1. TuTynbHbIHA AHCT.

2. ®opMynHpOBKa BapUaHTa 3aJaHUs.

3. OcHOBHAg YacTh, BKJIFOYAIOIIIAs:

1) onucanue TpeOOBaHUH KO BCTPAaUBACMOM CUCTEME,

2) 0630p aHAJIOTOB - JIIOOUTEIBCKUX ¥ IPOMBIIIIIEHHO BBITYCKAeMBIX KOHCTPYKIIHH, PEATN3yIOIINX CXOAHYIO C 3alaHHON
(hyHKIIMOHAIIBHOCTB,

3) CTPYKTYPHYIO U (QYHKIIMOHAIBHYIO CXEMBI YCTPOICTBA, ONMMCAHKE ITO00pa AEKTPOHHBIX KOMIIOHEHTOB, HX KITHOUEBBIX
0COOEHHOCTEH ¢ 000CHOBaHMEM BBIOODA;

4) IPUHINIHATIBHYIO MEKTPHUYECKYI0 CXEMY YCTPOHCTBA C ONMHCAHHEM KOHCTPYKTOPCKUX PEIICHHI;

5) KOMIUIEKT IOKYMEHTAIMM Ha nedaTHble miaatel (¢aitnsl CAIIP, B koTopoii miiata 6pu1a pa3paboTana, YepTeK NeYaTHON TUIATHI,
COOpPOYHBIN YepTexK, cCrieludUKaIys); B IIOSICHUTEIFHON 3aIIMCKE ONMCHIBAIOTCS KOHCTPYKTOPCKUE PEIICHHS, IPUBOIATCS PUCYHKI
TIeYaTHOH TIIATHI, CXeMa PACIIONIOKEHHUSI KOMIIOHCHTOB, YePTEXKH, BHITOITHEHHBIE 1O TIPABHIIaM, BEIHOCSTCS B IIPHIIOKCHHE;

5). CiucoK UCHOIB30BaHHBIX HCTOYHHUKOB (BKITIOYAsi HICTOYHUKYA MHTEpHET).

IMpaBuna odopmieHns KypcoBoit paboTHI
- KypcoBas pabota opopmisiercs: B perakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucThl hopmaTa A4, opreHTalMs KHIKHAS;




- TIOJIS: JIEBOE — 2 CM, OCTaJIbHBIC — IO 1 CcM;

- mpudT — Times New Roman;

- pa3mep mwpudTa 14 pt;

- MEXyCTpOUHBII UHTEpBaI — 1,5;

- abzanueblii oretyn — 1,25 cm;

- HyMepalusl CTpaHUll CKBO3Hasi, HOMEp Ha NEpBOM CTPaHULIE HE CTaBUTCS;

- B KOHIIE pabOThI HEOOXOIUM CIHCOK MCITONIb30BaHHOH uTeparypsl cormacao [OCT P 7.0.5 — 2008;
- 00BeM pabOTHI 3aBUCHUT OT CTETICHH PACKPBITHA OCHOBHBIX IIyHKTOB KYPCOBOM paOOTHI.

- YEPTEXKH BBIMOJHAIOTCS Ha JTUCcTax popmaTa A3.

[IpumepHBIH CIMCOK BAPHAHTOB KypCcOBOI pabOTHI:

1) Crenn i ynpapieHUs OTKPBIBAaHHEM 3aMKa 1o ceTr Wi-Fi.

2) CteHn U1 yIpaBIeHUS IIarOBBIM JIBUTATENIEM IIPH ITOMOIIH MHUKPOKOHTPOJIIEpA.

3) Crenpn g AeMOHCTpAIHK pabOThI TOIOCOBOTO MEHIO Ha 0a3e OJJHOKPHUCTAIIBHOTO MUKPOKOHTPOJIIEpa.

4) Crenp s neMoOHCTpaiuu ooMeHa nanHbiMu ¢ flash-kapToit mo nmpotokoy SPI.

5) CteHn, pealu3yromuii MEHIO Ha )XHUIKOKpUCTATHIeckoM auciuiee SSD1306, ynpasnsembiM 1o muHe 12C.

6) PazpaboTka cTeHaa g MaKeTHPOBAaHUS CHCTEMBI AaBTOMAaTH3UPOBAHHOTO COOpa XapaKTEePHCTHK XUMHUECKUX PEAKIHH.
7) Pa3paboTka Oeryiieil CTpOKH B COCTaBe CUCTEMBI DJIEKTPOHHOM OYepean MEIUIIMHCKOTO YUPEKICHHS.

8) Crenp, peau3yrInid MEHIO Ha XuAKokpuctamdeckoM TFT-nucruiee.

9) CreHp [u1d AEMOHCTPAIH BOZMOXXHOCTH YAAIEHHOTO OOHOBIICHHS MPOIIUBKH MUKPOKOHTpoiutepa STM32.

10) Pa3pabotka MukpomnporeccopHoit cuctemMs! «KTo 6pICTpee?» I IpOBEACHHS HHTEIUIEKTYaIbHBIX UIP.

11) Crenp, peanu3yromuil MEHIO Ha KHAKOKpUcTainaeckom auciuiee HD44780.

12) Pa3paboTka MHKPOIIPOIIECCOPHOTO YCTPOHCTBA JUTS AEMOHCTpAIuy oOMeHa faHHBIME 110 Tipotokoiry MQTT no cetn Wi-Fi.
13) PazpaboTka MUKPOTIPOLIECCOPHOM CUCTEMBI, peTN3YIONIeH MOJKITIOUeHHE 9-0CEBOTO AaTYNKA WHEPIIHATIBHOW HABUTAIIH K
cetu Bluetooth Low Energy (NRF52832 + MPU9250 + ransBaHuuecKuil 21eMeHT).

Co3nanue TeMOHCTPAIMOHHOTO MPOEKTA IS MOydeHUsI HHPOpMaInH ¢ 9-0CeBOro TaTYNKa HHEPIUAIbHON HaBUTallH.
14) Pa3paboTka cTeHIa AT yIpaBICHAS IBUTATEIEM ITOCTOSHHOTO TOKa IIPH IIOMOIIT MHUKPOKOHTPOJIIEpA.

15) Pa3zpaboTka cTeHaa Ui AeMOHCTpaluu rpapuueckux npumMutuBoB Ha TFT-nucmnee.

16) Pa3zpaboTka MUKPOIIPOLIECCOPHON CUCTEMBI COOpa JaHHBIX 10 MPOTOKoIy [2C ¢ HECKONBKHUX JaTYMKOB HHEPIIUAIEHON
HaBHTAIUH.

17) I'enepartop CUTHAJIOB IPOM3BOIBHON (hOPMBI Ha OCHOBE MHKpOKOHTpoutepa u LIAIT R2R.

18) Crena ans u3MepeHus TeMiepaTtypsl mpu nomouu garyuka DS18B20 ¢ oTobpaskeHreM Ha CEMHCErMEHTHOM MHIMKATOpE.
19) Crena s u3ydeHust ooMeHa JanHbiMU 110 npotokony USB VCP mexay mukpokonTposiepom STM32 u ITK.

20) Ctenz amnst n3ydeHns oOMeHa JaHHBIMH IT0 IpoToKoiry RS-232.

21) Crenp ans u3ydeHust oOMeHa JaHHBIMU 110 IpoToKoiry RS-485.

22) Ctena a1 u3ydeHust oOMeHa qanHbIMHU 110 potokoiry USB HID mexay MmukpokorTposuiepom STM32 u TIK.

23) Ctena s nzydeHus ooOMeHa gaHHbIMU 110 ipoTtokoiry UART ¢ mcnons3oBannem Mukpocxems! FT232.

24) Crenn anst nzydeHus ooMeHa gaHHbMH 110 ipotokosry UART ¢ ncnons3oBarnem mukpocxems! CP2102.

25) Pa3zpaboTka cTeHaa Ui YIpaBleHUs] CEPBOINPUBOIAMH ITPU IOMOIIHM OJHOKPUCTAIBHOTO MUKPOKOHTpPOJLIEpA.

26) Pa3paboTka TepMocTaTa ¢ MUKPOIIPOIICCCOPHBIM YIIPaBICHHEM.

27) Pa3paboTka MUKPOTIPOIIECCOPHOMN CUCTEMBI JJIsl YIIPABJICHHSI CYIIAIBHBIM ITKa(hOM.

28) Pa3paboTka mraTHBa Ha CEPBOABUTATENSIX IS MO3HULIUOHIPOBAHUS KaMEPHL.

29) Ynpassomnias miarta st podoTa, OpUEHTUPYIOIIET0Cs 110 YePHOM JTMHUH Ha 0eoM (oHe.

5.3 Tloka3zaTenu ¥ KpUTEPUU OLICHUBAHUS KOMITETEHIIUH, IIKaJIbI OLIEHUBAHUS
B pamkax u3ydyaeMoil TUCIUIUIMHBI CTYJIEHT MOXKET JeMOHCTPUPOBATH CIICAYIONINE YPOBHH OBJIAJICHUSI KOMIIETCHIIUSMHU.

[ToBbIIIEHHBIH ypOBEHB: 00YJarOLUIUIACS JEMOHCTPUPYET INTyOOKOE 3HAaHHE y4eOHOTo MaTepHuaa; CllocoOeH UCTIONB30BATh CBEICHUS
U3 PA3IMYHBIX HCTOYHUKOB JUIS YCIICITHOTO MCCIIEA0BAHMS U IIONCKA PEIIEHHs] B HECTaHIAPTHBIX CUTYalUsIX; CIIOCOOEH
AHAJM3UPOBATH, IIPOBOJUTE CPAaBHEHHE 1 000CHOBaHME BEIOOPa METOIOB PELICHUS MPAaKTHKO-OPHEHTHPOBAHHBIX 3a1aHni. OeHka
MPOMEXYTOYHOH aTTeCTAINH (3a4eT): 3auTeHo — 90 6ayutoB u Goree.

ba3oBbIli ypOoBEeHB: 00yUArOIIUICS CIOCOOCH MOHUMATh M HHTEPIPETHPOBATH OCBOCHHYIO HH()OPMAIHIO; IEMOHCTPHPYET
OCO3HAHHOE BJaJIeHUE YICOHBIM MaTepHAIOM U Y4eOHBIMH YMEHUSIMHU, HABBIKAMH U CIIOCOOAMU JIEATENBHOCTH, HEOOXOUMBIMU
JUISL peLIeHUs] TPAaKTHKO-OpPHEHTHPOBAHHBIX 3a1aHuH. OIleHKa IPOMEXYTOUHOH aTTecTaluy (3a4eT): 3auTeHo — 76-89 6amos.

IToporoBerii ypoBeHb: 00yJaromuiicss 006amaeT HeOOXOJMMON CHCTEMOH 3HaHUH U BIIaJeeT HEKOTOPHIMU YMEHUSIMH;
JIEMOHCTPHPYET CaMOCTOSTEIBHOCT B IPUMCHEHHUH 3HAHUH, YMEHHI M HABBIKOB K PEIICHHUIO YICOHBIX 3a1aHUN Ha
PENPOIYKTUBHOM ypoBHE. OlieHKa TPOMEKYTOYHOM aTTecTaluu (3a4eT): 3a4TeHo — 61-75 6amios.

YpoBeHb HIDKE MOPOTOBOTO: CUCTEMa 3HAHUN, HE0OXO0IMMas JUTS PelIeHNsT YIeOHbIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33IaHuH, HE
chopmupoBaHa; 00yJaroIIUIiCs HE BIIaJIeeT OCHOBHBIMU YMEHUSIMH, HABBIKAMH U CIIOCOOaMU JiesiTenbHOCTH. OLeHKa

MPOMEXYTOYHOM aTTeCTalluu (3a4eT): He3auTeHO — HibKe 61 Oaa.

B paMKax }IaHHOﬁ JUCHUTUIMHBI UCTIOJB3YIOTCA CICAYIOMINE KPUTCPUU OLCHKN 3HAHUI CTYAEHTOB.




OTin4HO

OO0y4aroIUiCs JIEMOHCTPUPYET:

- CHCTeMaTH3UPOBaHHBIC, TITYOOKHE U MTOJTHBIC 3HAHMUS 110 BCEM pasJiesiaM YaeOHOW AUCITUTUTIHEI, & TAK)KE TI0 OCHOBHBIM BOIIPOCAM,
BBIXO/ISIIIINM 32 €€ TIPeJIeIbl;

- TOYHOE UCIIOJIB30BAHIE HAYYHOU TEPMUHOJIOTHHU, [PAMOTHOE, JJOTHYECKH MPABIIBHOE M3JI0)KEHHE OTBETa HA BOIIPOCHI,

- Oe3ympevHoe BJIaJIcHHE HHCTPYMEHTapHeM yaeOHOH TUCIUIUIAHBI, yMEHHUE ero 3 ()EeKTHBHO MCIIOIB30BaTh B IIOCTAHOBKE U
peleHnH HaydHbBIX U PO(HECCHOHATBHBIX 32134,

- BBIP@XXEHHYIO CIIOCOOHOCTH CaMOCTOSATENBHO M TBOPUECKHU PEIIaTh CI0KHBIE TPOOIeMbl B HECTAHAAPTHOW CUTYAINH;

- IOJIHOE ¥ TTyOOKOE YCBOCHUE OCHOBHOM, U TOTIOJHUTEIBHO JIUTEPaTypBhL, 10 U3y4acMOi y4eOHO! TUCIUILINHE,

- yMeHHE CBOOOTHO OPHEHTHPOBATHCS B TEOPUSIX, KOHIICTIIIUAX W HAPABIICHISIX 110 H3y4aeMOl yaeOHOW JUCIUIUINHE U TaBaTh UM
AHATUTHYECKYIO OIICHKY, CIIOJIB30BaTh HAYUYHBIE TOCTHIKEHUS IPYTUX AUCIHILINH;

- TBOPUYECKYIO CAMOCTOSTENBHYIO pa00Ty Ha YU4eOHBIX 3aHATHSAX, aKTUBHOE TBOPUECKOE YUACTHE B TPYIIIOBBIX 00CYKICHHSX,
BBICOKHH YPOBECHB KYJIBTYPHI HCIIOHCHUS 3aJaHUI.

Xopo1o

OO0y4aroIUiCs JIeMOHCTPUPYET:

- CHCTEeMAaTH3UPOBaHHBIE, TTyOOKHE 1 ITOTHBIC 3HAHMUS 110 BCEM pa3zeiaM YIeOHOH AUCIUIUINHEL,

- HCTIONIB30BaHNE HAYYHOH TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHYECKHU ITPABIIIBHOE M3JI0KECHHE OTBETA Ha BOIPOCH], yMCHUE JeTIaTh
000CHOBaHHEIE BEIBOJIBI M 0000IIEHHS;

- BJIaJICHUE MHCTPYMECHTapHEM Y4eOHOH AUCIMIUIMHEI (METOAaMH KOMIUIEKCHOTO aHAJIH3a, TEXHUKOH HH()OPMAaIIMOHHBIX
TEXHOJIOTHH), yMCHHE €T0 UCIIOIB30BATh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MIPO(ECCHOHATIBHBIX 3a/1a4;

- CHOCOOHOCTB PeIaTh CI0KHBIE MPOOJIEMBI B paMKax yIeOHOH AUCIUILTHHEI,

- cBOOOIHOE BJIA/ICHHE TUIIOBBIMH PEIICHHUSIMH;

- YCBOGHHE OCHOBHOMW ¥ JOTIOJTHUTEIIFHON JINTEPaTypHl, PEKOMEHIOBAaHHOH pabodeil mporpaMMoii TI0 yIeOHOH AUCITUILTHHE;

- YMEHHE OPHEHTHPOBATECA B TEOPHAX, KOHIENIMAX ¥ HANPABICHIUSX 110 N3ydaeMOol yaeOHOH MUCIUIUINHE U aBaTh UM
AHAJIMTHYECKYIO OLICHKY;

- aKTHBHYIO CaMOCTOSITEIIFHYIO pabOTy Ha YICOHBIX 3aHATHAX, CHCTEMAaTHIECKOE YIaCTHE B IPYIIIIOBBIX OOCY)KICHHSX, BBICOKHUIA
YPOBEHB KyJIBTYPHI HCIIOHEHNUS 3aJaHUH.

Y 10BIETBOPUTEILHO

OO0yyaromuics: JTeMOHCTPUPYET:

- JOCTaTOYHBIC 3HAHUA B 00BeMe pabodeil MporpaMMBbl 1o yaeOHOH TUCIUIIINHE;

- UCIIOJIB30BaHNE HAYYHOW TEPMHHOJIOTHH, TPAMOTHOE, JIOTUUECKH [TPABHIIBHOE M3JI0’KEHHE OTBETa Ha BOIIPOCHI, yMEHHE JIe1aTh
BBIBOIBI 0€3 CYIIECTBEHHBIX OMINOOK;

- BIIaJICHUE MHCTPYMEHTapHeM y4eOHOM ANCIUIUTHHEL, YMEHHE €T0 HCIONE30BaTh B PEIICHIH YUeOHBIX U MPO(ecCrOHaIBHBIX
3ajad;

- CIIOCOOHOCTH CaMOCTOSITEIIBHO TPUMEHSATH TUIIOBBIC PELICHUS B pAMKaX M3y4aeMOM JUCIUILIMHBI,

- YCBOGHHE OCHOBHOM JINTEPATYPHI, PEKOMEHI0OBAaHHOH padodeit mporpaMMoii 0 TUCIIUIIINHE,

- YMEHHE OPHEHTHPOBATECA B 0a30BBIX TEOPHSX, KOHLICIIUAX W HAIIPABICHHUAX [0 TUCIUILIIHE,

- paboTy Ha y4eOHBIX 3aHATHX O PYKOBOACTBOM MpernoaBaresns, GparMeHTapHOe yyacTue B IPYMIOBBIX OOCYKAEHUSX,
JIOCTaTOYHBIN yPOBEHb KyJIbTYPhl HCIIOHEHHUS 3a1aHUH.

HeynosnersopurensHo

OO0y4aroIuiCs JIEMOHCTPUPYET:

- (hparMeHTapHBIC 3HAHUA B paMKaxX H3ydaeMOW AUCIUIUTHHEL, 3HAHUS OTJCIBHBIX JINTEPATYPHBIX HCTOYHHUKOB, PEKOMEHIOBAHHBIX
pabodeit mporpaMmoii Mo yaeOHOH TUCIHUIIINHE;

- HEyMEHHE HCIONB30BaTh HAYYHYI0 TEPMHUHOIOTHIO yIeOHOH AUCIUILTHHEL, HATUYKE B OTBETE IPyObIX IOTHYECKUX OIMIMOOK;

- IACCUBHOCTH Ha 3aHATUSX UM OTKAa3 OT OTBETA, HU3KUIl yPOBEHB KyNbTYphI HCIIOTHEHUS 3aJaHHH.

5.4. Bonpocs! IPOMeXyTOYHON aTTecTaluu

1) Kpartkast nCTOpust pa3BUTHS BEIYHUCIUTEIBHBIX MAIIMH U BEIYMCIUTEIBHBIX CETEH.

2) DneMeHTapHBIH UKJI IPON3BOACTBA MNICKTPOHHON anmaparypsl.

3) Tunonorust BHEMHUX (AKTOPOB OKa3bIBAIOIIMX BIHMSHUE HA DIEKTPOHHYIO anmnapartypy BT.
4) Odopmnenne Texauueckor gokymenraruu no ECITJ] u ECK/I. Kateropuu ctanmapToB.
5) O6o3HaYCHNE CTAHAAPTOB.

6) Buasl rpaduveckoil JOKyMEeHTaLUH.

7) Buibl cxem, THITBI CXEM.

8) Enunas cucremMa TeXHOJIOTHYSCKON JIOKYMEHTAITHH.

9) Craauu paspaborku CBT

10) Dranb! ONBITHO-KOHCTPYKTOPCKUX padoT.

11) KoHcTpyKkTHBHAS HEpapXus HJIEMEHTOB, y3JI0B U ycTpoiicts CBT.

12) Ocobennoctu koHcTpyupoBanus CBT.

13) CoBpeMeHHBIE KOHCTPYKTOPCKHE PELICHUS BEICOKOIPON3BOIUTEIBHBIX CHCTEM.

14) OcHoBHbIe noka3zarenu koHcTpykiuu CBT.

15) Knaccudukarms CBT 1o 00bekTaM yCTaHOBKH.

16) Moxymu 0-ro yposust CBT.

17) Moaynu 1-ro ypoBHs. CiocoObI H3rOTOBIICHHS NIEYATHBIX IUIAT.




18) 30HBI pa3MepoB MEeYATHOI TIATHI.

19) IousTHEe 0 MonepeyHOM H3rnoe 6anKku. [ToBbIIIEHHE TPOYHOCTH (KECTKOCTH) KOHCTPYKIIHH.
20) OcoOeHHOCTH KOMIOHOBKH THIIOBBIX 3J1eMeHTOB KOHCTpyKuuii CBT.

21) Metozs! pac4eToB IMHAMHYECKUX MEXaHUYECKHUX HATPpy30K Ha ammapaTypy BT.
22) BubpoycToMYMBOCTH IEYATHOM IIATHI.

23) IlocTostHHBIN TOK B MEYAaTHBIX MPOBOJIHUKAX.

24) IlepeMeHHBII TOK B TIEYaTHBIX MPOBOAHNKAX. CKHH-3()(EKT 1 KOPOTKHE JIMHHN CBS3H.
25) OcoOeHHOCTH KOHCTPYHPOBAHUS NEKTPHUESCKU JTMHHBIX JTHHUH CBS3H.

26) ITomexwu no nensim nutanusi. CnocoObl CHIKEHUS! TAKUX TTOMEX.

27) Homyctumbie ypoBHH TomeXx ot CBT.

28) OcHOBHBIE cIIOCOO0B! TerIonepenadn. II0HATHE TEIOBOTO MOTOKA.

29) KonctpykTopckue perienus no orsoay temia ot CBT.

30) Tumbl 1 XapaKTEePUCTUKH PAJAHATOPOB.

31) Pa3memmenne (KoMIIOHOBKA) MOJyJIeH Ha TIEYaTHOI TUIaTe.

32) AnropuTMBI KOMIIOHOBKH MEYaTHOH IIIATHI.

33) AJIrOpUTMBI TPACCUPOBKH II€YATHOM TIIATHI.

34) Moxymu BToporo ypoBHA KoHCTpyKnu CBT.

35) Moxymu Tperbero ypoBHs KoHCTpyKunu CBT.

36) Dpronomuka u auzaifH CBT. Tpe6oBanus CaunlluH.

37) [cuxodu3nonornaeckre XapakTepUCTHKH YesioBeka — omeparopa CBT.

38) Hanecenue pa3MepoB Ha YepTEXe JACTaIICH.

39) OcobeHHOCTH HOATOTOBKU COOPOYHOTO YepTEkKa.

40) Cucrembl aBTOMaTH3UpOBaHHOTO MTpoekTupoBanus CBT.

5.5. Meronudeckue MaTepuallbl, OMPEIeIIONINe MPOLEAyPHl OLCHUBAHUS 3HAHWUH, yMEHHIA, HABBIKOB W (MJIM) ONBITA JESITETBHOCTH

[TpomexyTouHas aTTecTanysi 00yJaroIMXCsl BEACTCS HEMPEPHIBHO U BKIIIOYACT B CE0sI TEKYIIYIO aTTECTALMIO (KOHTPOIIb TEKYIIeH
paboTHI B ceMecTpe, BKIIF0Yas OIIEHIUBAHIE IIPOMEKYTOUHBIX PE3YJIETaTOB 00yIEHHS 110 JUCIIUIUINHE) B CEMECTPOBYIO aTTECTAIIHIO
(3auer) — oneHNBaHHE OKOHYATEIBHBIX PE3YIbTaTOB 00YIEHHsS O TUCLUILIIHE.

ITo maHHOW MMCHHUIUTHHE, 3aBEPIIAIOIISHCS 3a4eTOM, 10 0053aTEIFHEIM (pOpMaM TEKYIIEro KOHTPOJIS CTY/ACHTY IPEIOCTaBIICTCS
BO3MOKHOCTB HaOpaTh B cymme He MeHee 60 6amnoB. OleHnBaHNE OKOHYATENBHBIX PE3YIBTaTOB 00yUeHHUS 110 JUCIUIUINHE BEAeTCS
no 100-6amnpHOI HIKae, olleHKa GOPMHUPYETCs aBTOMATHYECKH KaK CyMMa KOJIMUecTBa 0ayioB, HAOpaHHBIX 00ydJaromuMcst 3a
BBITIOJIHEHHE 331aHNI 00s13aTEIBHBIX (POPM TEKYIIET0 KOHTPOJISI M KOJIMYeCcTBa OaIoB, HAOPaHHBIX Ha CEMECTPOBON aTTecTaluy
(3auere).

Cucrema OIlCHUBaHHS

Texymmmit KOHTPOJIb MPEACTABISIET CO00 MPOBEPKY YCBOCHHS YUeOHOTO MaTepHaia TCOPETHIECKOTO M MPAKTHIECKOT0 XapakTepa,
PETYISAPHO OCYIIECTBIIEMYIO Ha IPOTsKeHUH ceMecTpa. K ocHOBHBIM (popMaM TeKyIiero KOHTPOJIS MOXKHO OTHECTH YCTHBIN
OIIPOC, MMCbMEHHBIE 331aHMs, 1a00PaTOPHbIE pabOThI, KOHTPOJIBHYIO PaboTy.

Kypcosas pabora

KypcoBas paboTa npezacTasisier co00i 3aKOHYEHHYIO paboTy, 3aKJII0YAIOLIyIOCs B IPOSKTHPOBAHUH BCTPaUBaeMOH yIpaBIIsIOIICH
CHCTeMBI Ha 0a3e OHOKPHCTAIBHOI0 MUKPOKOHTpOIIIepa. [10THOCTRIO BEITTOJTHEHHAS! KOHTPOJIBHAS paboTa oleHHBaeTcs B 28
6aoB.

JlaboparopHas padota

JlaboparopHas pabota siBisieTcs: POopMOit KOHTPOJISI U CPEICTBOM IMPUMEHEHUS U PEATU3ALIIH MOTYyIEHHBIX 00yJIatONMUCS
3HaHWH, yMEHHUI U HAaBBIKOB B XOZI€ BBIMOJIHEHUS yueOHO-IIPAKTHYECKOM 3a/1a4H, CBI3aHHOM C MOJTy4eHHEeM 3HaYNMOTO pe3yJbTaTa ¢
TIOMOIIIBIO PEANBHBIX CPEICTB NSSTEIFHOCTH. PEKOMEHAYIOTCS AJIs IPOBEICHUS B paMKax TeM (pa3iesioB), HanOoJee 3HAYNMBIX B
(hopMHpOBaHUH KOMITETEHINH. 3a Ka)k10€ TIOJTHOCTHIO BEINTOJTHEHHOE J1ab0paTopHOE 3aaHue HauuciseTcs 4 6amra. B pamkax
JAHHOH TUCIUINIMHBI IITaHUpYeTcs § 1abopaTopHBIX paboT. Temsl 1abopaTopHBIX padoT ykas3aHs! B pazzene “4. CTpyKTypa u
coJiepKaHue TUCIMIUIMHBI (MOAYIS, IPAKTUKK)”.

VYcTHBIH ompoc, cobecenoBanne

YcrHBI onpoc, cobeceqoBaHKE SBISIIOTCS (POPMOI OLICHKH 3HAHUH U MIPEATOIaraioT CIIeIHAIbHYI0 Oecey IperofaBaTelis ¢
00yuarolMCs Ha TEMBI, CBSI3aHHbIE ¢ U3ydaeMoll qucuuminHoi. ITpouenypsl HarpaBieHbI Ha BBISICHEHHE 00beMa 3HaHUIT
00yJaromerocs 1o onpeAeIeHHOMY pa3aeiy, TeMe, IpodaeMe 1 T.I1. Y CTHBIH OTBET MIIH COO0eceI0BaHIE MOKET IPaKTHKOBATHCS
TpeToiaBaTeNeM I YTOYHEHHS 3HAHUH Ha MPaKTHIECKUX U TaOOPaTOPHBIX 3aHATHAX.

YCTHBIH ONpoc BKJII0YaeT 1 BOMpoc U3 rpymisl BonpocoB “S.1 KoHTpospHbIe BOIPOCH M 33aHus”’, COOECEIOBAHNE MOYKET
BKITIOYATh Oojiee 1-ro Bompoca Toro e crnrcka. OTeeT oneHnBaetcs ot 0 10 3 6aiioB ClIeAyomUM 00pa3oM:

3 6anna - MOTHBIN, TOTUYECKH Oe3yIpedHBIil OTBET;

2 6aa - OTBET B 1I€JIOM MOJHBIN, HO MOTYT IMETh MECTO HECYILIECTBCHHBIC MTPOOEIIBI B 3HAHKSX; JIOTUKA OTBETA NPaBHJIbHAS, HO
HEKOTOpBIE MOMEHTHI B CBOHMX PACCY)KACHHAX CTYJICHT 000CHOBATh 3aTPYIHSICTCS;

1 Gasut - OTBET YaCTHYHBIN, CONEPKUT 3HAUNTEILHBIC N3bSHBI; HAPYILICHUH JIOTUKU OTBETA HET, HO MMEETCS PSJI JIOTHIECKUX
MEePEXO00B B PACCYKICHUAX, KOTOPBIE CTYACHT 000OCHOBATH 3aTPYIHICTCSL.




ITpomexyrouHas arrectanus. 3ader.

ITpoMerxyTodHast aTTECTAIMS OCYIIECTBIIETCS B KOHIIE CEMECTpa M 3aBepIIaeT N3ydeHHe TUCIUILIHHEL. [IpoMexyTodHas
aTTecTaIys IIOMOTaeT OI[EHUTH O0JIee KPYITHBIE COBOKYITHOCTH 3HaHMH, yMEHUH 1 HABBIKOB, B HEKOTOPBIX CITyJasx — Aaxe
(hopMHUpOBaHHE ONPEAEIICHHBIX KOMIIETCHIMI. B paMmkax JaHHOTO mpeaMeTa K popMe MPOMEKYTOYHOTO KOHTPOJISI OTHOCHUTCS 3a4eT.

3a4er Mo AUCIUILTIHE UMEET 1IeTh OLIEHUTH C(POPMUPOBAHHOCTH KOMIIETECHIIHIA, TEOPETHUECKYIO ITOATOTOBKY CTY/IEHTA, €T0
CHOCOOHOCTH K TBOPUECKOMY MBIIIJICHUIO, MPHOOPETEHHBIE M HaBBIKHA CAMOCTOSITEIBHON PaOOThI, yMEHHE CHHTE3UPOBATh
MOJIyYIEHHbBIE 3HAHUS M IPUMEHSITh MX MPH PEIICHUN MPAKTHYSCKUX 3a1ad. 3a4eT MPOBOAUTCS B YCTHOH (popMe OO B BHJIE TECTOB
Ha KOMIIBIOTEpe. B Xo/1e 3aueTa CTyIeHT MUIIET OTBET Ha 3aJJaHHBIC TIPEToaBaTesieM BOIPOChl. Bo BpeMs 3aueTa CTYIEHT NODKEH
OTBETHTH Ha JIBa Bompoca. Bompockr 6epyrcst u3 ciucka "5.4. Bonpocsl mpoMeXyTouHoOi aTTecTarmu', OIeHUBaeMbIX 10 20
6annoB. [Ipu npoBeneHnH TeCTOB JaeTcst TecT Ha 20 BOMPOCOB 10 TEMATHKE YCTHOTO 3a4eTa, KKl OTBET OLIEHUBAETCS B 2
Oama. JlonmomHUTENbHBIC OAJITBI, TOMHMO 0AJLIOB, MOJYYEHHBIX 32 KYPCOBYIO paOOTy M OTYET JJAOOPATOPHBIX, MOTYT OBITH
3apaboTaHbI 32 TIPABUIILHBIE OTBETHI B X0JI€ OMPOCOB U coOeceI0BaHUH.

Ecimu cymmapHoe 4rciio 6aiioB HAOpaHHBIX B CEMECTpE M0 pe3yIbTaTaM MOIYJEH U MONYydSHHBIX Ha 3a4eTe

-ot 61 mo 75, TO CTaBUTCS HTOTOBAs OICHKA "'3a4TeHO",

- ot 76 1o 89, TO cTaBUTCS UTOTOBAs OIIEHKA ""3a4TeHO",

- 0T 90 10 100, TO cCTaBUTCA UTOrOBas OICHKaA ""3a4TeHO".

Ecnu cymmapHoe 4nciio 6aiioB, HAOpaHHBIX CTYIEHTOM He MeHee 60 0aIoB, TO CTYCHT MOXET COTJIACHTHCS C COOTBETCTBYIOMICH
HWTOTOBOW OIICHKOW 0€3 c/1auu 3auera.

6. YAEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTHKH)

6.1. Pexomenayemasi iutepatypa

6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn "UHTepHeT"

31 | OcHOBBI IPOrpaMMHIPOBAHHST MUKPOKOHTpOIIIepoB cepru 1986BE9x B cpene Keil uVision : yae6Hoe mocodue / H. B.
T'opGyHos, [I. A. JIrooces, 1. O. ITorkun [u ap.]. — J{yOHa : T'ocymapcTBeHHBIH yHEBEpcuTeT «/lydHa», 2018. — 132 ¢. —
ISBN 978-5-89847-529-1. — TekcT : anekTpoHHbIH // JIaHb : 271eKTpoHHO-0nbnuoTeunas cuctema. — URL:
https://e.lanbook.com/book/154495 (nata odpamenus: 19.09.2021). — Pexum goctyma: jisi aBTOPH3. MOJIB30BATEINEH.

32 | Muponos, b. M. MukpokonTpouieps! cepun 8051 : mpakTukyM : yaeOHoe mocobue / b. M. MuponoB. — HpKyTcK :
UpI'VIIC, 2018. — 77 ¢. — Texcr : aneKTpoHHEIH // JIaHb : 35eKTpoHHO-0nbmoTeynas cucrema. — URL:
https://e.lanbook.com/book/117563 (nata obpamenus: 19.09.2021). — Pexwum goctymna: ajsl aBTOpHU3. OJIB30BaTENEH

93 | Ocokuna, E. b. MuxponpoieccopHbie cucTeMsbl ynpasieHus : yueoHoe nocobue / E. b. Ocokuna. — Bnagusoctok : MI'Y
umM. anm. [.U. Hesenbckoro, 2020. — 129 ¢. — TekcT : aneKTpoHHbIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CCTEMA. —
URL: https://e.lanbook.com/book/171805 (mata obpamenns: 19.09.2021). — Pexxum goctymna: st aBTOpH3.
I0JIb30BaTENEH

24 | Iampos, M. U. IIporpammupoBanue MUKpokoHTposuiepos cemeiictBa CORTEX-M : yuebnoe nocodue / M. 1. [llampos.
— Mocksa : PYT (MUUT), 2020. — 88 ¢. — TeKcT : 31eKTpoHHBIH // JIaHb : 3IeKTpOHHO-OMOIMOTeYHass CUCTeMa. —
URL: https://e.lanbook.com/book/175969 (mata obpamenns: 19.09.2021). — Pexxum goctyna: st aBTOpH3.
[I0JIb30BaTENEeH

35 | Konuenkos, B. 1. CemeiicTBo MukpokonTposepoB STM32. TIporpamMmmupoBaHue U IpUMeHEHHE : yueOHoe mocodue / B.
. Konuenkos, B. H. CxakynoB. — Bonrorpaz : BoarI' TV, 2015. — 78 ¢. — ISBN 978-5-9948-2007-0. — Tekcr :
ANIEKTPOHHBIH // JIaHb : a7ekTpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/157224 (narta
obpamenus: 19.09.2021). — Pexxum gocTyna: At aBTOPU3. MOIB30BaTeIeH

36 |boragenkos, A. H. Iludpossie ycTpoiicTBa ¥ MHKPOIIPOIIECCOPEI : MeToandeckue yka3anus / A. H. borauenkos. —
Mocksa : PTY MUPDA, 2019. — 67 c. — TekcT : 3neKTpoHHbI# // JIaHb : 3JeKTpoHHO-0nbmnoTedHas cuctema. — URL:
https://e.lanbook.com/book/171515 (mata odpamenus: 19.09.2021). — Pexum gocTymna: ajsl aBTOPHU3. MOJIB30BaTENCH

37 | BomoBo3oB, A. M. MUKPOKOHTPOJIIEPHI 1Tl CHCTEM aBTOMATHKH : yaeOHoe mocodue / A. M. BonoBo3oB. — 3-e m31. —
Bomnorna : Uadpa-NUrxenepus, 2016. — 164 c. — ISBN 978-5-9729-0138-8. — Texcr : anexTpoHHSbIH // JIaHb :
ANMEKTPOHHO-0nOMHoTeyHas cucrema. — URL: https://e.lanbook.com/book/84273 (nara obparuenus: 19.09.2021). —
PexxuM noctyma: Juist aBTOpH3. OIb30BaTEIICH.

98 | Kyzskos, O. H. TIpoektupoBanre CHCTEM Ha MEKPOIIPOIECCOpax ¥ MUKPOKOHTPOJLIEpax : yaeoHoe mocoodue / O. H.
Kyzsaxos. — Tromens : Trom[HI'Y, 2014. — 104 c. — ISBN 978-5-9961-0847-3. — Texcr : anekTpoHHSbIH // JIaHb :
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6.3 Ilepeyens MPOrpaMMHOI0 odecneyeHust

6.3.1.1 | CAIIP mns pa3paboTku mpoekToB neyaTHbIX miat KiCAD

6.3.1.2 | CAIIP nns pa3paboTKH MPOEKTOB NevaTHbIX 10T DipTrace

6.3.1.3 | LibreOffice nms oopmiieHHs TEKCTOB MOSICHUTEIFHON 3aIIUCKH K KypcOBOH pabote

6.4 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM M 3JIeKTPOHHBIX 0u01HoTedHbIX cucTeM (IBC)

6.3.2.1 | https://www.alldatasheet.com/ - mHTEpHET-peCypc, XpaHANIHNA JOKYMEHTAINIO Ha 3JICKTPOHHBIE KOMITOHEHTHI Pa3IMIHOTO
BHJA




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUITIJINHBI (MOAYJIA,
IMPAKTHUKH) /OOPYTOBAHHWE

7.1 | Ins mpoBeneHust 1a00paTopHBIX paboT HEOOXOMM KOMITBIOTEPHBIN KIIacC, MOIKIIOUEHHBIN K ceTn VIHTepHeT. Y4yeOHast
ayUTOPHSI JOJDKHA COOTBETCTBOBATH TPEOOBAHMSIM MMOXKAPHOIT OE30MMACHOCTH U OXPAHBI TPY/A [0 OCBEIICHHOCTH,
KOJIMYECTBY pabOYHX MECT.

7.2 | Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOUMOI U1 OCYIECTBIEHUS 00pa30BaTEILHOTO Mpolecca Mo
JVCUUIIINHE/

7.3 | 1) Jlekunonnas aynuropus - yaeOHast MeOelb, MyJIBTHMEIUIHOE 000pYyIOBaHUE, TOCTYII K ceTH MHTepHeT.

7.4 | 2) KomnbloTepHbIi Ki1acc - yaeOHas MeOelb, KOMIBIOTEPHI AJ1s1 MPOBEACHUS YUeOHbIX 3aHITHH, yueOHOE CEeTeBOe
obopynoBanue, noctyn k cetd Mutepuer (ayn. B-1301, B-1302, B-1302a, B-1303)

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIINXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MO YJIA,
INPAKTHUKH)

Opranm3anus 00pa30BaTeIBFHOTO MPOIIECcca 0 JaHHO! TUCIUITIHHE PerIaMeHTHpYyeTCsl yaeOHBIM IUIAaHOM U paciicaHueM
y4eOHbIx 3aHaTuil. [Ipu GopmupoBaHuy cBOEi HHIUBUIYATbHOI 00pa30BaTEIBHON TPACKTOPUHN 00YUAIOIIMICS UMEET IPaBO Ha
nepe3ayueT JUCHUILIMHBI (IepeaTTeCTaly ee YacTH), €CIIM OHA OblIa OCBOEHA B POLIECCE MPEAIIECCTBYIOLIEI0 00y4EHHMSI.
IMepe3auér (mepeaTTecTaliy €€ YacTH)OCBOOOKIAaeT 00YJarOMIEToCs 0T HE0OOXOIMMOCTH TOBTOPHOTO OCBOCHHUS TUCIIUTIIMHEI
(TIOTHOCTHIO MITH YaCTUYHO).

YueGHbIH poliecc NP MPeroJaBaHuK Kypca OCHOBBIBAETCS. HA UCIIOIB30BAaHUM TPAAULIMOHHBIX, MHHOBALIMOHHBIX U
MH(OPMALMOHHBIX 00pa30BaTENIBHBIX TeXHONOTHi. Tpa uIHoOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH IIPECTABICHbI JIEKIUIMU 1
MPaKTHIECKUMH 3aHATHSIMHI. VIHHOBAITHOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH HCIIONIB3YIOTCS B BHJIE IIMPOKOTO TPHMEHEHHS
aKTUBHBIX U HHTEPAKTHBHBIX (JOPM MpoBeAeHHs 3aHATHH. H(bopMaIMoHHBIe 00pa30BaTEeIbHbIC TEXHOIOTHH PEaTU3YI0TCS ITyTeM
AKTUBHU3ALMU CAMOCTOSTEIBHOM pabOTHI CTYACHTOB B 3JIEKTPOHHOW HH()OPMAIIMOHHOW 00pa30BaTeNIbHOM cpere.

JIeKIMOHHEIN KypC MpeAroaraeT CHCTEMaTH3NPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB yaeOHoro miaHa. Ha mepBoit nekmun
JIEKTOp HHPOPMHUPYET CTYAEHTOB O PEKOMEHIyeMO JINTepaType U 3IEKTPOHHBIX UCTOYHUKAX HH(OPMAIIUH 110 JUCIUILINHE, C
yKa3aHueM, Kakol yueOHuK (yueOHoe ocobue) siBisieTcst 6a30BbIM.

[IpakTHyeckye 3aHATUS NPEJICTaBISIOT COOOH JIeTATM3AIMIO JIEKIIHOHHOTO TEOPETHIECKOTO MaTepuaa, POBOISTCS B LIEISIX
3aKpeIuIeH:s Kypca U OXBaTHIBAIOT OCHOBHBIE Pa3/IeNbl JUCIIAIUINHEL.

OcHOBHOM (OpMOIi IPOBEICHUS IPAKTUUECKUX 3aHATUH ABIAETCA PeIlleHHEe KOHKPETHBIX 33124, aHAIOTHYHbIE KOTOPBIM, OyayT
BBITIOJIHATH CTYJICHTHI Ha JIaOOPaTOPHBIX paboTax.

JlabopaTopHBIe PabOTHI MIPEAIIONATAIOT BEITOIHEHHE U OTYET 3aJaHUI 10 TeMaM, paCCMOTPEHHBIM Ha JICKIMOHHBIX
3aKpEIUICHHBIX HA MPAKTHUECKUX 3aHATUAX. Kax oMy 1a00paTOpHOMY 3aHATHIO IIPEAIICCTBYET CAMOCTOSTENbHAS IIOATOTOBKA
CTy/ICHTa,

BKJTIOYAIOIIAs:

03HaKOMJICHHE C COZIep KaHUEeM J1a00pPaTOPHON pabOTHI 0 METOTMUECKUM YKA3aHHUSM;

IpopabOTKy TEOPETHIECKOH YacTH 110 JIEKIHOHHOMY MaTepHaly U yaieOHuKaM, peKOMEHJOBAaHHBIM B METOMUECKUX yKA3aHUSX;

CamocrosiTennsHas paboTa CTYJCHTOB BKIIIOYACT H3YUCHNE 3aKOHCIIEKTUPOBAHHOTO Ha JIGKIIMOHHBIX 3aHATHAX MaTepHhaia,
JIOTIONTHEHHE €TO C YUETOM PEKOMEHIOBAHHOM 10 JAHHOW TeMe JINTEPATYPhl, CAMOCTOSITEIBHYIO TIOATOTOBKY K Ta00paTOPHBIM
paboTaM, CaMOCTOSITEIIBHOE BBITIOIHEHHE U O(OPMIICHHE 3aJaHUil KOHTPOJIBHOW pabOThI, aHAJIOTMYHBIX BHIIIOJHEHHBIM Ha
3aHATHAX.

B TeueHnu cemecTpa A CTYJCHTOB IIPOBOJSTCS TPYIIIOBBIEC TEKYIIME KOHCYIBTAINH 110 YICOHOH ANCIUIUINHE, a TaKXKe
KOHCYIBTAIHS MIEpe SK3aMEHOM.

Meroaudyeckue peKOMEHIAIMH 110 00YYCHHUIO JIHII C OTPAaHHYCHHBIMUA BO3MOXKHOCTSIMHU 310POBbsI U HHBAIIHIOB
[Mpodeccopcko-nenarorndeckuii COCTaB 3HAKOMUTCS C TICHXO0JIOT0-(PH3HOIOTHISCKUMHU OCOOCHHOCTSIMH 00YYArOIIUXCSl HHBAJH OB
1 JIUI] C OTPaHNYEHHBIMHA BO3MOXHOCTIMU 300poBbs (OB3), MHANBUAYaTBHBIMU MPOTpaMMaMy PEAOMIUTAIIHA HHBATUAOB (TIPU
Hanmnuun). [Ipy HEOOXOAUMOCTHU OCYIIECTBIIACTCS JOMOTHUTENbHAS TOAICPIKKA [IPEHOAaBaHUs THIOTOPAMH, ICHXOJIOTAMH,
COIMAIBHBIMU paOOTHHKAMH, IPOLICANTHMH MTOJrOTOBKY aCCHCTCHTaAMH.

B cooTBeTcTBUY ¢ MeToANYECKUMU pekoMeHaanusiMu MunoopHayku PO (yrB. 8 anperst 2014 r. N AK-44/058H), B Kypce
MPEIoNaraeTcs HCIOoIb30BaTh COLMAIbHO-aKTUBHBIE U Pe()IICKCUBHBIE METOABI O0YYEHHUsI, TEXHOJIIOTHH COLIMOKYIIBTYPHOM
peabIIMTALINY C LIEJTBI0 OKAa3aHHsI IOMOIIN B YCTAHOBJICHHUH ITOTHOLICHHBIX MEKJIMYHOCTHBIX OTHOLICHUH C NPYTUMH CTYICHTaMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyIeHYecKoi rpymme. [Tonbop 1 pa3paboTka yueOHBIX MaTepuaioB
MIPOU3BOJIATCS C YUETOM MPENOCTABICHHUS MaTepralla B pa3InIHbIX (OpMax: ayauaIbHOM, BU3YaIbHOM, C HCITOIB30BaHHEM
CIELHUATIbHBIX TEXHUUCCKUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

OcBoeHue quciuIUIMHE Junamu ¢ OB3 ocyiecTBIseTes ¢ MCIOIB30BaHIEM CPEICTB 00YIEHHs O0IIETo M CHEUaIBHOTO
Ha3Ha4YeHH (TIePCOHATBHOTO M KOJUICKTHBHOTO HCIIONIB30BaHMs ). MaTepHalbHO-TEXHHIECKOe 00eCTIedeHNe IPeyCMaTPHBAET
npucnocobiieHne ayIuTopuit k Hyxkaam i ¢ OB3 (mpu Heo6xoauMocT).

dopma MpoBeICHUs ATTECTAIIMH VIS CTYACHTOB-UHBAIHIOB YCTAHABIUBACTCS C Y4ETOM HHAUBHIYATBHBIX ICUXO(PHU3NICCKIX
ocobennoctei. J{is ctynentoB ¢ OB3 npenycmarpuBaeTcst JocTyHas GopMa MPEIOCTaBICHHS 3aaHUH OI[CHOYHBIX CPEJICTB.
CryaeHTaM ¢ MHBAJIHIHOCTBIO YBEIMYMBAETCS BPEMsI HA TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCKL. JIJIsl TAKUX CTYACHTOB
npeaycMaTpUBaeTCs AOCTYIHAs (popMa IpeToCTaBICHU OTBETOB HA 3aJaHUsL.

ITpu HEOOXOAMMOCTH TSI OOYYAFOLIMXCS C HHBAJTHHOCTBIO IIPOLIETypa OIICHUBAHUS PE3yIBTATOB OOYUCHHUS MOXKET IIPOBOINTHCS B
HECKOJIBKO 3TaIlOB.

HpI/I BBIINIOJITHCHU A .]'Ia60paT0pHLIX pa60T CJICAYET UCTIOJIB30BaTh CICAYIOINE METOANYCCKUC YKa3aHUA:




1) KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE OBECITEUEHHUE ITPON3BOACTBA 3BM. OcHoBrl pa3pabotku B CAITP
DipTrace, MeToauueckue ykazanus kK jadopatopusiM pabotam. Hacts I /Coct. bepaunuk B. JI., Manonerkos B.B.;

Bonrorpaz.roc.texs.yH-T.- Bonrorpan, 2014. — 62 c.
2) KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OBECITEYEHUE IMTPOU3BOICTBA O5BM. IIpoektupoBanue u pazpadoTka

nedatHo# miatel CAIIP DipTrace, Metoanueckue ykazanus K gaboparopHbiM padotam. Hacts 11 / Coct. bepanuk B. JI.,
Manonerkos B.B.; Bonrorpaa.roc.texs.yH-1.- Bonrorpan, 2014. — 39 c.




