banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTeIbHOTO YUPEKISHHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@akynapTEeT aTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTUKA

PABOYASA ITPOT'PAMMA
10 AUCHUILINHE «MHUKPOIIPOLECCOPHBIE CUCTEMBI»

CneunaiabHOCTh
«14.05.02 AToMHBIE CTAHIIUU: TPOCKTUPOBAHKE, SKCILUTyaTAIUsI U UHKUHUPUHT

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«Cuctemsl KOHTPOJIAA U YIIPABJICHUSA aTOMHBIX CTaHIUI

KBanuduxkauus BbINTYCKHUKA
Nnxenep-dusnx

®opma 00yueHust
Ounas

bamakoBo



He.]'lb OCBOCHHUSA NTUCIHIUIIJINHBI
Ilenp ocBOCHUS y4yeOHOW MUCIUIUIMHBL: 00ECIIEUUTH MOATOTOBKY CIIEIUATMCTOB, CIIOCOOHBIX

MIPOEKTUPOBATH CHUCTEMBI YIIPABJICHUS Ha 0a3e YCTPOWCTB MHUKPOIPOILIECCOPHOW TEXHHMKH U oOecre-
YUTh ATHM PEUICHHE aKTyadbHOW MPOOJIEMBI - TOBBIIICHHE THUOKOCTH CHCTEM YIPABJICHUS W TIPO-
rPaMMHOE YIIpaBjiIeHUE NapaMeTpaMU TEXHOJIOTHUYECKUX MPOIECCOB.

3ajaun U3y4eHus: JUCLHUIIIIUHBI:

- OBJIaJICHE OCHOBHBIMH MPHUHIIMIIAMHA TTOCTPOEHUSI MUKPOIIPOLIECCOPHBIX CUCTEM Ha 0aze oJi-
HOKPHUCTaJIbHBIX MUKPOIIPOLIECCOPOB, OJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB;

- o0y4yeHHe CTYAEHTOB OOILIEMY MOAXO0Y B IPOrpaMMHUPOBAHUU YCTPOMCTB, CO3/]aBa€MbIX Ha
OCHOBE MHUKPOKOHTPOJUIEPOB U MUKPOIPOLIECCOPOB.

JluciumivHa u3y4aeTcsl B COOTBETCTBHH € TPO(ECCHOHATLHBIMH CTaHAAPTAMHU:

24.062. VmxeHep-MpOCKTUPOBIIMK O BBIBOJY M3 IKCIUIyaTallud OOBEKTOB HMCIOJIb30BaHUS
aTOMHOW dHEPruu

24.032. Cnenanuct B 00JIaCTH TEIJIOOHEPTeTUKHU (PEaKTOPHOE OTACIICHUE)

24.033. Cnenpanuct B 00JIaCTH KOHTPOJIbHO-U3MEPHUTEIIBHBIX PUOOPOB U aBTOMATUKU aTOM-
HOU CTaHIIUU

Mecto nucuniiuabl B ctpykrype OOII BO
I/I3yquI/Ie JUCITMITIINHBI «MHKponpoueccopHHe CHUCTCMBI» 6a3preTc51 Ha 3HaHUAX, ITOJTYUCH-

HBIX [IPU M3Y4YEeHUHU TUCUUIUIMH «MHpopMaTukay, «QIeKTpoHUKa», «IEKTpoTeXHUKay. [lanHas nuc-
LUIUIMHA MOXET CIYXHUTbh OCHOBOM /i1 M3yueHust AUCHUIUIMH «MeTozbl U cpeacTBa udpoBoit odpa-
00TKHM cUTHATIOBY, «CUCTEMBI yripaBieHus», «[IpoekTupoBaHue CCTEM YIPaBICHUSY.

[Tocne n3yyeHust AAHHOW JAUCIUIUIMHBI CTYJCHT CMOXET YaCTHYHO MPOJIEMOHCTPUPOBATH ClIe-
IYIOUINE TPYIOBBIE PYHKIINU:

- [Ipodeccruonanbublii crangapt «24.062. HxeHep-NMPOEKTUPOBIIMK 10 BBIBOAY U3 IKCILITya-
TalM1 0OBEKTOB UCIOJIB30BaHUs aTOMHOMN 3Heprum» - B/01.7. [ToarotroBka npoekTHON JOKYMEHTAIUH
[0 BBIBOJY M3 3KCIUTyaTallud OObEKTOB MCIIOJIB30BaHMUsA aTOMHON »Hepruu; A/01.6. Beimonnenue pa-
00T MO MOJrOTOBKE K MPOEKTHUPOBAHUIO BBIBOJA M3 HKCIUTyaTallM 0OBEKTOB MCIIOJIb30BAaHUS aTOMHOMN
sHeprun; B/02.7. Onpenenenne noTpeOHOCTH B TEXHUYECKHX CPEJCTBAX B MPOEKTaX IO BBIBOJY M3
HKCILTyaTalii 0OBEKTOB UCTIOIH30BAHUS aTOMHOMN SHEPTHH;

- IIpodeccrnonanbubiii cranaapT «24.032. CnenuanucT B 00J1IaCTH TEIUIOAHEPTeTUKH (peaKkTop-
Hoe otaeneHue)» - B.7. Ob0ecneuenne Oe3onmacHON 3KcCITyaTaluu 000py/lI0BaHUS U TPYOOIIPOBOJIOB,
OCHOBHBIX (POH/I0B peakTopHOro otnenenus ADC.

Komnerenuuu oOyuawmerocs, (opmMupyembie B Ppe3yJibTAaTeé OCBOCHMS
AUCUHMILTUHBI

B mporuiecce ocBoeHUs TaHHOM TUCIUILIMHBI Y CTyAeHTa (GOPMHUPYIOTCS CIENYIOIIHE KOMIIe-
TCHIIUH:
obmenpodeccuoHanbHbIE

Kon xom- | HanMmeHoBaHue KoMIie-
WHauKaTopsl JOCTHKEHHUS KOMIIETEHIH

METCHIINT TEHIINN

OIIK-4 CnocobeH pa3zpabarbl- | 3-OIIK-4 3HaTh OCHOBHBIE MPUHLHUIIBI U TPEOOBAHUS 110-
BaTh aJITOPUTMBI U CTPOEHUS aJITOPUTMOB, CHHTAKCHUC SI3bIKa TPOrpaMMHUPOBa-
KOMITBIOTEPHBIE TTPO- HUS
rpaMMBbl, IPUTOTHBIE V-OIIK-4 Ymersb pa3pabarbIBaTh alroOpUTMBbI I PELICHUS
JUTSL IPaKTUYECKOTO MPAKTHYECKHX 3a/1a4 COTIACHO MPEIBSIBIIEMBIM TpeOOBa-




IMIPUMCECHCHUA

HUSM
B-OIIK-4 Bnaners cpenoil nporpaMMHpOBaHUs U OTJIAKN
U1 pa3pabOTKH IPOrpaMM Uil IPAKTUYECKOI0 IPUMEHEHUs

npodeccuoHanbHbIe

3amauu npodec-
CUOHAIBHOH Oes-
tenbHOCTH (3IT1)

OO0BEKT WU 00-
JIACThH 3HAHUSA

Kon n HaumeHoBa-
HHE KOMIIETCHIINH

WNHpukaTopbl 1OCTUXKEHUST KOMITE-
TEHIIUN

Pa3zpaboTtka mpo-
eKTHOW u pabo-
Yel TEXHUYECKOH
JIOKyMEHTAIUH,

obopmiieHne 3a-
KOHYEHHBIX IPO-

CoBpeMeHHas K-
TPOHHAsl CXEMOTEX-
HUKA, DJICKTPOHHBIE
CUCTEMBI SIACPHBIX
1 QU3UICCKUX
YCTaHOBOK, CHCTE-

I[IK-6Cnocoben  k
KOHCTPYHPOBAHUIO
U TIPOCKTUPOBAHUIO
y3JI0B M 3JIEMEHTOB
anmapatoB M CH-
CTEM B COOTBET-

3- [1K-6
3HaTh: TpeOoBaHMS O€30macHOM
paboThI, pEIbABISEMBIE K y3JIaM
1 DJIEMEHTaM CHUCTEM;

VY- TIK-6

YMeTb: KOHCTPYUPOBATh M MPOCK-

1 UX KOMIIOHCHTOB

€KTHO- Mbl aBTOMAaTU3UPO- | CTBUM C TEXHUYE- | THPOBATH 3JIEMEHTBI CUCTEM B CO-
KOHCTPYKTOPCKHX | BaHHOTO YIIpaBiie- CKUM 33/IaHHEM U | OTBETCTBUM C TEXHHUYECKUM 3aja-
pabor HUS STEpHO- TpeOOBaHUSAMU HUEM;

bu3MIeCKUMU Oe3onacHoii pabo- | B- IIK-6

YCTaHOBKAMHU. Tl C WCHOJb30Ba- | BraneTs: cpeacrBamu aBTOMaTH-

SAnepHo- HUEM CpEACTB aB- | 3allUM IPOECKTHUPOBAHUSI.

HHEPreTUUYECKOE, TOMaTU3alUu Ipo-

TeIIOMeXaHuye- EKTUPOBaHUS

CKO€, TPAaHCTIIOPTHO-

TEXHOJIOTMYECKOE U

uHOE 000pyIOBaHNe

ATOMHBIX CTaHIUH.
Pazpabotka CospemenHnas anek- | [IK-8 Criocoben 3-11K-8 3naTh ocHOBHBIE (pU3HUe-
MIPOEKTOB TPOHHAsl CXEMOTEX- | UCIOJIb30BaTh CKH€ 3aKOHBI M CTaHAApTHBIE IPU-
DIIEMEHTOB HUKA, 3JIEKTPOHHBIE | HH(POPMALIMOHHBIE | KJIQJHbIE TAKEThl UCTIOIb3yeMble
o0opyoBaHus, CUCTEMBI  SIIEPHBIX | TEXHOJIOTHH IIPU IpY IPOEKTUPOBAHUM (PU3HMUECKUX
TEXHOJOTHYECKH | U (PU3HUECKUX pa3paboTKe HOBBIX | YCTAHOBOK U CHUCTEM;
X CHCTEM, CUCTEM | YCTAaHOBOK, CHCTe- | yCTaHOBOK, Mare- | ¥Y-IIK-8 ymers npumeHsTh UH-
KOHTPOJIS U MBI aBTOMAaTH3UPO- | PUAJIOB, (bopMalMOHHbIE TEXHOJIOTUU U
yIpaBJIeHUS B BAaHHOTO  yMpaBje- | IpUOOPOB U CH- | MPHUKIJIAJHbBIC TAKETHI UCTIONb3Ye-
COOTBETCTBUHU C HUs AJIEPHO- | CTEM, MbI€ TIPU MPOEKTUPOBAHUH (PU3H-
TEXHUYECKUM buznueckuMu TOTOBHOCTBIO YECKUX YCTAHOBOK M CHCTEM;
3aJTaHUEM. C YCTaHOBKaMH. OCYIIECTBJIATh B-TIK-8 Biamets MeToaMu aHa-
MCII0JIb30BaHUEM cOop, aHanmM3 W | TU3a U UCXOAHBIX JaHHBIX JIJIS
CPEICTB MOJATOTOBKY uc- | mpoekToB DY U UX KOMIOHEHTOB
aBTOMAaTHU3AlNH XOJHBIX  JaHHBIX
IIPOEKTUPOBAHUS JUIsl IpOeKToB DY

33}13'-11/1 BOCIIMTaHMA, p€aIn3yeMbI€¢ B paMKaX OCBOCHUA TUCHUIIJIMHBI

Hanpasaenune/
e

Co3nanme yciaoBmi,

o0ecneYnBarOIINX

Hcnoap30oBanue BOCIHTA-

TEJBHOI'0

y‘leﬁﬂblx AUCHUIIIIMH

MMoTEHIHAJA

BosJiieyuenue B pasHo-
IJIAHOBYI0 BHEY4YeOHYI0
NeTeJIbHOCTh

IIpodeccuo-

- (hopMupOBaHHE TITy-

Hcnons3o0BaHue BOCIIUTA-

1.Opranu3anust Hay4Ho-




HaJIbHOE U TPY-
JA0BO€ BOCIHUTA-
HHe

OOKOro MOHUMAHHUS
COLIMAJIbHOU pOJIH
npodeccuu, MO3UTUB-
HOW U aKTUBHOM
YCTaHOBKH Ha [IEHHO-
CTH U30paHHOH crie-
UAIBHOCTH, OTBET-
CTBEHHOI'O OTHOIIIE-
HUSA K podeccruo-
HaJIbHOU JI€SITENBHO-
ctu, Tpyny (B14)

TEJILHOTO MTOTEHIIHAJIA JIUC-
[UTUTHH €CTECTBEHHOHAYY-
HOTO 1 obmenpodeccuo-
HAJIBHOTO MOJYJIS JUJISI:

- (hopMuUpOBaHHS MTO3UTUB-
HOTO OTHOIIIEHUS K Tpodec-
CHH WH)XeHepa (KOHCTPYK-
TOpa, TEXHOJIOra), IOHUMa-
HUS €€ COIMAIbHOW 3HAYH-
MOCTH H POJIH B 00IIECTBE,
CTPEMIICHHS CIIeIOBATh
HOpMaM TIpo(heCCUOHATTb-
HOM 3THKH MTOCPEICTBOM
KOHTEKCTHOTO O0yUYCHHS,
peleHusI TPaKTHKO-
OpPUEHTUPOBAHHBIX CHTYya-
IIMOHHBIX 3aJ1a4.

- opmupoBaHUs yCTOWYH-
BOT'0 MHTEpeca K mpodeccu-
OHAJIBHOM JIESITeIbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEIIbHO MBICIIUTH,
MMOHUMATh 3HAYUMOCTh
npoeCcuu MOoCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMa-
TUKH TPOCKTOB, BBITIOJIHE-
HUS TIPOCKTOB C TIOCIETY-
Io1el MyOJIMYHOM MTpe3eH-
TalKen pe3ynbTaToB, B TOM
qrciae 000CHOBaHHEM UX
COLIMAJIBHOW U IIpaKTHUye-
CKOM 3HaYMMOCTH;

- popMUPOBaHUS HAaBBIKOB
KOMaHIHOU padoThI, B TOM
YHCIIe peau3aiy pa3iny-
HBIX TPOEKTHBIX poJieh
(unep, UCTIOTHUTENh, aHA-
JIUTHK U TIP.) OCPEICTBOM
BBITIOJTHEHUS] COBMECTHBIX
IIPOEKTOB.

MpaKTUYECKUX KoH(pe-
PEHLUI U BCTpeY C Be-
JTYLUUMU CIIeUATUCTaMU
IPEANPUATHN ropoa U
BETEpaHaMU aTOMHOI
OTpaciIu.

2. Opranu3zaius u npo-
BEJICHUE MTPEAMETHBIX
OJIUMITUAJ U y4acTHE B
KOHKYpcax mpogeccro-
HAJILHOT'O MacTepCTBa.
3.Y4actue B €XKeroHbIX
aKILHUAX CTYJACHUYECKUX
CTPOUTENBHBIX OTPSIO0B

CTpykTypa u cojep:kaHue Y4eOHOUH TUCHMILTHHBI

JucnunnuHa mpernoaaercs cryaeHTaMm B 7 cemectpe. OOIIast TpyI0eMKOCTh JTUCITUIUIMHBI CO-
cTaBJIsgeT 3 3a4eTHRIX eauHuIbl, 108 ak. yacos.




KajnenaapHbiid miian

Ne| Ne HaumenoBaHue pasjaeia Buabl yueOHoii 1eATeIbHO- ATTeECcTa Makcu
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1 | OcHoBHbIE MOHSTHSI MUKPONIPOIECCOPHOH TEXHUKH, APXUTEKTYPa MUKPONPOIECCOPHBIX
YCTPOMCTB
1 | Hasmauenne wu oOmactu | 20 6 4 2 8 25

MPUMEHEHUS MUKPOIpOIlEeC-
COPHBIX YCTPOMCTB, KJac-
cupukanuas MK wu MIL
[TpencraBnenne wuHOpMa-
U B MUKPOIPOIIECCOPHBIX
CHUCTEMAX. Opranuzanus
IIMH B  MHUKPOMIPOIECCOP-
HBIX cHcTeMaX. [IpUHITUTIBI
MOCTPOCHUS MUKPOIPOIIEC-
COPHBIX CHCTEM.

2 | Apxutektypa onHokpu- | 26 | 10 4 4 8 K
CTaJIBLHOTO 8-pa3psiiHOTO
Mukpormnporueccopa. OnHo-
KpUCTalbHbIE 16-pa3psiHbie
MuKpormporeccopbl. OnHO-
KPUCTAIBHBIC  YHHUBEPCATb-
Hbl€ MUKPOIIPOLIECCOPBI.

2 | IlocTpoenue Moay ieii IaMATH U YCTPOHCTB BBOJa-BbIBO/Ia MUKPOIPOLIECCOPHBIX CHCTEM,
AHATHOCTHKA MHKPONPOLECCOPHBIX CHCTEM
3 | Knaccudukarus cucrtem | 22 6 4 4 8 25
namsitu. [loctpoenne momy-
neut [13Y. [locTpoenue mo-
nyneit O3VY. [IpuHnuns! op-
TaHW3aIuu KOII-TTAMSITH,
CTEKOBOM ITaMSTH.

4 | dyuknuu uHTepdeiica BBo- | 22 6 2 4 10
na-BpiBoAa.  OpraHuzanus
CBsi3ell B MHUKPOIIPOLIECCOP-
HBIX CHCTEMaXx.

5 | Peamuzanus ¢yHknuii xoH- | 18 4 2 2 10 KT
Tposii U ymnpasiieHus. [Ipo-
IrpaMMHBIE U ammnaparHble
METOABI KOHTPOJII M JHa-
THOCTHKH.

Buja npomexyTouHoii aTTecTanuu }f: 32 |16/8 | 16/8 | 44 ) 50

* - COKpallleHHOe HauMEHOBaHUe (POPMbI KOHTPOJIIS
** - cyMMa MakCUMallbHBIX OaiioB JoibkHa ObITh paBHa 100 3a cemecTp, BKIItoUas 3a4eT U (WIH) K-
3aMeH




CokpalieHHOe HauMEHOBaHHEe ()OPM TEKYILEro KOHTPOJISI U aTTECTAlluU Pa3JIeIoB

O6o3Hauenue | Ilos1HOEe HAMMEHOBAHME
K KomnokBuym

T Tect

2 OKk3aMeH

ConeprxaHue JIeKIHOHHOTO Kypca

TeMbl JIeKIUH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU

Bcero
4acoB

YyedoHo- meTo-
AAYecKoe
odecmeueHue

Jlexuust 1-2. OcHOBHBbIE NOHATHA MUKPOINPOLECCOPHOIT TEXHUKH.

1. Hasnauenme wu oOjacTu MNPUMEHEHHS MHKPOIPOLIECCOPHBIX
YCTPOMCTB, KilacCU(pHUKALUSI MUKPOIIPOLIECCOPOB.

2. Kpurepuu BbI00Opa MUKpPOIIPOLIECCOPOB.

3. [IpencraBnenne nHGOpMaLuy B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

4. Oprann3auysi INMH B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

1-9

Jlexuus 3. IlocTpoenne MUKPONPOLECCOPHBIX CHCTEM.
1. IIpUHIMIIBI TOCTPOCHUSI MHKPOIIPOLIECCOPHBIX CHCTEM.
2. O600IIeHHAS CTPYKTYPHAS CXeMa MUKPOTIPOIIECCOPHON CUCTEMBI.

1-9

Jlekuus 4-5. ApXUTEKTYPa MHKPONPOIECCOPHBIX CHCTEM.

1. PesxuMbl paboOThI MUKPOIIPOIIECCOPHOI CUCTEMBI.

2. TUnbl apXUTEKTYpP MHKPOIPOIECCOPHBIX CHCTEM, JIOCTOMHCTBA M HE-
TOCTaTKH.

3. CucremMa KOMaH/I, BBIITOJIHEHHE KOMaH/I,

4. CriocoOBbI aipecaluu.

1-9

Jlekums 6-7. ApXuTeKTYypa MUKPONPOLECCOPHBIX YCTPOMCTB.

1. ApXWTeKTypa OJHOKPHUCTAIBHOIO §-pa3psIHOrO0 MHMKpPOIIPOLECCOpa.
Pexxumbl paOOTHI, MPOrpaMMHpPOBAHUE.

2. OpHokpucTanbHble 16-pa3psaHble MUKpoIpoueccopbl. PesxxnMel pa-
0O0TBI, IPOrPaMMHUPOBAHNE, OPTAHU3ALMS TAMSTH.

3. OnHOKpHCTaJIbHBIE YHUBEPCAIbHBIE MUKPOIPOLECCOPHI, OCHOBHBIE
TUITBI, 0COOEHHOCTH MTOCTPOCHHSI.

Jleknus 8. ApXxuTeKTypa MEKPOKOHTPOJLJICPOB.
1. OnHOKpHCTANTEHBIE MUKPOKOHTpOIUIEphl ¢ CISC — apXuTeKTypoii.
2. OpHOKpHCTaNIbHBIE MUKPOKOHTpOsIephl ¢ RISC — apxuTekTypoii.

Jlexkuus 9-10. IlocTpoenue MoayJieid maMATH MHUKPONPOIECCOPHBIX
CHCTEM.

1. Knaccuduxkanus moayneit namsati. CucremMa napaMmeTpos.

2. OCHOBHBIE CTPYKTYpPbI 3alIOMUHAIOIIUX YCTPOUCTB.

3. CTpyKTypHBIE METOJIBI TOBBIIMICHHS OBICTPOJCUCTBUS 3alIOMHHAIO
X YCTPOUCTB.

4. @mAUI-naMsTh.

S. [IpuHIUIIBI OpraHU3aluy K3II-ITAMITH, CTEKOBOW ITAMSITH.

1-9

Jlekuus 11. 3anoMuHawmue ycrpoiicraa.
1. IToctpoenne monynei O3Y.
2. IToctpoenune moxayeit [13VY.

1-9

Jlekums 12. IlocTpoenne ycTpoiicTB BBOAA-BbIBOAAa MHMKPOIPOLEC-
COPHBIX CUCTEM.
1. dynkuuu uHTEpdeiica BBo1a-BbIBOAA.

2. Opranusanus yCTpoiCcTB BBOJIa-BbIBOJIa HHGOPMAIUU.




3. Opranu3zanus cBsi3eil B MUKPOMIPOILIECCOPHBIX CUCTEMAX.

Jlekumsi 13-14. UnrepdeiicHbie MUKPOCXEMBbI.

1. IlporpaMMupyemblii mapauieabHbINH HHTEpdEC.

2. IIporpaMMupyemMbIil mocaea0BaTeIbHBIA HHTEPdETC.
3. KonTpomiep npsmMoro n1ocryna K mamsTH.

4. ITporpaMMUpyeMbIil KOHTPOJUIEP MPEPHIBAHUIA.

5. IIporpamMmmupyemslii TaliMep.

1-9

Jlekumst 15-16. luarnocTuka MUKPONPOLECCOPHBIX CHCTEM.
1. Peanu3anust QyHKIMIA KOHTPOJIS U yIIPABICHHUS.
2. IIporpaMMHBI€ U annapaTHbIE METObl KOHTPOJIS U TUATHOCTUKHU.

1-9

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTr4yeckoro 3ausitusi. Bonmpocsl, oTpadaTbi-
BaeMble HA NPAKTHYECKOM 3aHATHH

Bcero
JaCcoB

Y4ye0Ho- MeTO-
JUYecKoe
odecrmeyeHue

Tema 1. Apxutektypa MuKpokoHTpoJuiepa PIC.
1. YerpoiicTBoO nporeccopa MUKPOKOHTPOJLIEpA.

2. CtpykTypa (kapTa) naMatu. Aapecarusi.

3. [lepudepuiinbie pyHKIUU.

4. Habop MHCTPYKIIUH.

1-9

Tema 2. PexxuMbl pad0Thl MUKPOKOHTPOJLJIEpPA.

1. TexHuyeckne XapaKTEPUCTUKH MHUKPOKOHTPOIIEPOB (pabouee
HaNpsOHKCHUE, TOTPEOJIIEMBId TOK, TEMIIEPATypHBIN IHAINa30H, MMPOU3-
BonuTenbHOCTE B MIPS, 006éM mamsartu, Habop nepudepuiiHbIx (yHK-
LWW U T. I1.).

2. BeiOOp MUKpPOKOHTpOJUIEpAa B COOTBETCTBHH C TPEOOBAHUSMH TMPH-
TIOKEHHUS.

1-9

Tema 3. [IpakTnueckoe npumenenue by/eBbIx pyHKumii.

1. lIpumenenune byneBrbix QyHKIMil pu paboTe ¢ mopTamu B\B.

2. BpinonHeHne OUTOBBIX U PETUCTPOBBIX ONEpalUil ¢ MOPTAMHU, peaslu-
3a1usl MaCOK, CABUIOBBIE ONEPALIMH U ONlEpallui CPABHEHUS.

1-9

Tema 4. AIIIl mukpoxoHTpoOLIEpa.

1. Pexxumel paboter ALIIT.

2. Pacuet BpeMeHu BBIOOPKH U TPe0Opa30BaHUs CUTHATIA.

3. Beibop popmara npesncraBieHus JaHHBIX.

4. PaboTta ¢ HECKOJIBKMMHU aHAJIOTOBBIMHU KaHAJIaMHU.

5. Ilpumep nporpamMmel pabotsl ¢ ALIIT MUKpOKOHTpoOJLIEpa.

Ilepeuyensb 1abopaTOpPHBIX padoT

Tema s1aGopaTopHoro 3ansaTusi. Bonpocsl, orpadarbi-
BaeMble Ha JJA00PaTOPHOM 3aHATHH

Bcero
JacoB

Y4ueOHO- MeTO-
auJeckoe odec-
nmeyeHue

Tema 1. O0mMe NPUHUMIIBI IPOTPAMMMPOBAHUSA OJHOKPHCTAJIbLHO-
ro 8-pa3psiiHOro MHKPOINpoOLeccopa.

1. O3HakOMJIEHHE € MPUHLIUIOM pabOTHl y4eOHOr0 MHUKPOIPOIECCOP-
HOTO CTEHJIA.

2. [loHsiTHE MAIIMHHOTO IMKJIA, MAILIMHHOTO TAKTA.

3. 3anuch U BHIMOJIHEHUE IPOCTHIX MPOTPaMM.

1-9

Tema 2. U3yueHne JJorn4ecKuX onepanuii B nporpaMmax.

1-9




1. CtpykTypa KOMaHJ MUKpPOMpOoLeccopa.

2. Peructp npu3HakoB MUKPOMIPOLECCOPA.

3. MeToabl agpecanum.

4. Pa3paboTka u OTIIaJKa IPOTPaMM C JJOTUIECKIMHI KOMaH IaMHU.

Tema 3. Opranu3ainusi yCJIOBHBIX N€PEX010B B MPOrpaMmax. 4 1-9
1. KomaHzpl yclnoBHBIX NEPEX0J0B MHKpompoueccopa. IlpaBuia Bbl-
MOJTHCHHUSI.

2. PazpaboTka 1 0Ti1aJKa MpOrpaMM C BETBJICHUSMHU.

Tema 4. BoinosiHenne apuMeTHYECKUX ONepPaHii B MHKPOIPO- 2 1-9
neccopax.

1. Apudmernaeckue koMmanbl. [IpaBuiia BEITIOJTHEHHMS.

2. [IporpamMMsbl cJI0XKEHUS OJTHOOAIHBIX 1 MHOTOOANTHBIX YHCEIL.
3. IIporpaMmMa BbIYMTaHUS YHUCEIL.

4. [IporpaMMbl YMHOKEHUS U JAEIEHUS.

Tema 5. PaGora ¢ moamporpaMmMaMH B MHKPONPOIECCOPHBIX 2 1-9
yCTpoiicTBaXx.

1. IToamporpammsl. Bb130B oamporpamm.

2. [lopnporpamma BpeMeHHOM 3aJ1epKKU B MUKpo-OBM.

3. [Tonnporpamma pOopMHPOBaHHMS 3BYKOBBIX CUTHAJIOB B MHKpO-OBM.

Tema 6. PadoTa co cTekOM B MUKPONIPOLIECCOPHBIX YCTPOICTBAX. 2 1-9
1. Opranuzanus cTeka B MUKPOITPOLIECCOPHBIX YCTPOHCTBAX.

2. [IporpamMma perynnpyeMoil BpeMEHHOM 3a/1epKKU Ha MPUMEpPE MPo-
rpaMMBbI, TIOCJIEI0BATEIBHO BKIIOYAIOIIEH W BBIKITIOYAOIIEH CBETOAMO-
JIbl BBIXOJIHOTO YCTPOMCTBA.

3amaHus I CaMOCTOATEIbHOI Pa00ThI CTYACHTOB

Bomnpocsl 11 caMOCTOATEILHOI0 H3y4YeHus (3a/1a- Bcero Yebuo- mero-
AHYECKoe
HUSA) 4acoB
o0ecneyenue

MUuKpOIponeccopsl 0TEYECTBEHHOTO IPOU3BOCTBA 2 1-9
CocTosiHME U TEePCHEKTUBBI Pa3BUTUSl YHUBEPCAIbHBIX MUKPOMPOLEC- 2 1-9
COpOB

OCOo0EHHOCTH apXUTEKTYpPBI MHKpOIpoIieccopoB Pentium 6 1-9
Mukpomnporieccopsl ¢ apxutektypoi Alpha 6 1-9
CurHajibHble MUKPOIIPOLIECCOPBI 4 1-9
HeliponHble BBIUMCIUTENN. AMNIapaTHas peaJn3als HEHPOHHBIX BbI- 4 1-9

YU CIUTENEH

ApXUTEKTypa U CTPYKTypa TPAaHCIIbIOTEPOB 4 1-9
CoBpeMEHHbBIE MUKPOKOHTPOJIIEPHI 6 1-9
[Tporpammupyemsbiit HHTEpQENC KI1aBUaTypbl U UHIUKAIIUN 2 1-9
W3yueHne noAKIOYeHUs KIIABUATYPBI U JUCIUIES. K MUKpo-OBM 4 1-9
KOHTpOIb U JMarHocTHKa MUKPOIPOLECCOPHBIX CUCTEM 4 1-9

PacueTrHo-rpaduyeckasi padora ne npexycMoTpeHa yueOHbIM IJIAHOM
KypcoBasi padoTa ne npeaycmorpeHa yueGHbIM IJIAHOM

Oobpa3oBare/ibHbIE TEXHOJIOTMH
HpI/I pcajm3anuunu y‘-IC6HOl“0 MaTrcpHualia KypcCa HCIOJB3YHOTCA Pa3JIMYHBIC O6p8.30BaTeJ'H:HLIC




TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3JaHUI0 aTMOC(ephl CBOOOTHON M TBOPYECKOW MHCKYCCHHM Kak
MCXKAY NperoaaBaTrcjicM U CTYACHTAMH, TaK U B CTyIICH‘-ICCKOfI rpynre. HGHLIO IIpHU 3TOM SABJISICTCA
BBIPA0OTKA y CTYACHTOB HABBIKOB M KOMIIETCHIIUM, MIO3BOJISIFOIIIMX CAMOCTOSITEIbHO BECTH HCCIIEI0BA-
TEJBCKYIO M HAyYHO-TIeIarOrMYecKyio paboTy.

AyIUTOpHBIE 3aHATHS MIPOBOJATCS B BUJIE JICKIUH, IPAKTUYECKUX U JTaOOPATOPHBIX 3aHATUH C
ucnonp3oBanueM [1K, KOMIBIOTEpHOTO MPOEKTOpa M Y4eOHBIX J1Ta0OpaTOpHBIX cTeHI0B. CamocCTos-
TeNbHasl paboTa CTYJICHTOB IMPOBOIMTCS TI0J] PYKOBOJCTBOM IpENoaBaTeliei, ¢ OKa3aHueM KOHCYIIb-
TaIMi U TIOMOIIY MTPH MOJTOTOBKE K MPAKTHYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

q)OHIl OLCHOYHbBLIX CPEACTB
(DOHI[ OLCHOYHBIX CPEACTB IO AMCHHUIIIIMHE obecneyuBaeT IIPOBEPKY OCBOCHUSA INIAHUPYCMBIX

pe3yabTaToB 00y4YeHUs (KOMIIETSHIIMN U UX WHAUKATOPOB) MOCPEICTBOM MEPOTIPHUSATHH TEKYIIETO, Py-
0EXKHOTO ¥ MMPOMEKYTOYHOTO KOHTPOJIS TIO AUCITUTIINHE.

CBsi3b MEeXKAY GOPMHUPYEMBIMUA KOMIETEHIIUSAME U (DOpMaMH KOHTPOJISE UX OCBOCHUS TPEACTaB-
JieHa B CJIeAYIOIIEH TalauIe:

Ko 1 HaumenoBanue
HanmMeHOBaHME KOHTPOIUPYEMBIX HaumenoBanue

WHJIMKaTOpa JJOCTH-
paznenoB (TeMbl) . OIICHOYHOTO CPE/ICTBA
JKECHUS KOMIICTCHIINHU

BxonHoM KOHTPOJIb

Ne /0

Bonpocsl BxogHOrO
KOHTPOJISA (IMTMCbMEHHO)
ATTecTanus pa3JiesoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 | OcHoBHBIe MOHATHS MuKporpoueccop- | 3-I11K-6, 3-T1K-8,
HOW TEeXHUKH, apXUTEKTypa MUkKpompo- | Y-I11K-8, KomnokBuym (mucbMeHHO)
LIECCOPHBIX YCTPOUCTB
3 | Ioctpoenne wmonynerr mamsata u | 3-OIIK-4, Y-OIIK-4, By KomnokBuym (THCHBMEHHO)
YCTpPOMCTB BBOJa-BhiBoAa Mukpornpo- | OIIK-4, 3-I1K-6, V-IIK{ Tect

[IECCOPHBIX CUCTEM, quarHoctuka muk- | 6,B-I1K-6, B-T1K-8,
POIIPOLIECCOPHBIX CUCTEM

1 BxoaHO# KOHTPOJIb

[IpomexxyTouHas arrectauus

4 | DK3aMeH 3-OIIK-4, V-OIIK-4, B{ Bonpocs! k 5K3aMeHy
OIIK-4, 3-TIK-6, Y-IIK{ (nm1cbMeHHO)

6, B-IIK-6
3-T11K-8, Y-TIK-8,
B-T1K-8

Bxo/HO# KOHTpOINB MpenHa3HaYeH AJs BHISBICHUS MPOOETIOB B 3HAHUSX CTYAEHTOB M TOTOB-
HOCTH UX K MOJIYYEHHUIO HOBbIX 3HaHUU. OLIEHOYHbIE CPEICTBA JI1 BXOAHOTO KOHTPOJIS PEACTABIISIIOT
co0o¥i BOITPOCHI, KOTOPBIE 3aaI0TCS CTYICHTaM B TUCbMEHHOHN (hopme.

Ilepeuens 6onpocos 6x00H020 KOHMPONA
Apxurexkrypa O9BM.
[IpencraBnenne napopmanmu B8 IBM.
Crpykrypa namsatu OBM.
ITousTue u Haznauenune O3V, I13V.
YcTpoiicTBa BBO1a/BBIBOIA MH(DOPMALIUH.
Bunpr cucrem cuucnenus. [IpaBuia nepeBona nHGpoOpManuyu U3 OJHOW CUCTEMBI CUMCIICHHS B
JIPYTYIO.
7. Haznauenue AJIY u ycTpoiicTBa ynpaBieHHUS.

ook owdE



8.
9.

10.

[Tonstue u naznauenue LIAIT u ATIIL.

OcHOBHBIE IpauecKue JIEMEHThI, HCIOIb3yEMbIE ITPU MOCTPOEHUH O10K-cxeM. [IpaBuiia no-
CTPOCHUS OJIOK-CXEM.

OcHoBHbI€ Jlornyeckue GyHKkuuu. Mx ycioBHble 0003HAYEHUS.

Texynui KOHTPOJIb — 3TO HENPEPHIBHO OCYIECTBIIAEMbII MOHUTOPUHI YPOBHSI YCBOCHMS 3HA-

HUW ¥ GOpMUPOBaHUS YMEHUN M HaBBIKOB B TEUCHHE ceMecTpa. TeKyIuid KOHTPOJIb 3HAaHUH, YMEHU
Y HaBBIKOB CTYJICHTOB OCYILIECTBIISETCS B XOJ€ y4EOHBIX (ayIUTOPHBIX) 3aHSATUH, MPOBOJUMBIX TIO
pacnucanuo. @opmMamMu TEKYIIETO0 KOHTPOJIS BBICTYIAIOT OMPOCHl HA MPAKTHUECKUX U JIAOOPATOPHBIX

3aHATHUSIX.
Ilepeuens ¢éonpocoeé konnokeuyma 1

1. Tlonsarue muxpomnporeccopa, MIIC, MITY, MIIK, MITH. Ocob6eHHOCTH TOCTPOEHHUS YCTPONCTB
Ha OCHOBE MHKPOIIPOIIECCOpA.

2. IlonsTHE apXUTEKTYphl MUKPOMPOIIECCOPa, MUKPOAPXUTEKTYphI, HHTepdeiica. OqHOKpHUCTaTb-
Hble MUKpO-OBM, MUKPOKOHTPOJLIIEPHI.

3. OOmas knaccudukaiyss MUKPOIIPOIECCOPOB.

4. Knaccugukanus MukpomnporeccopoB 1o konmndectsy bUC, no Ha3HaYeHHUIo0, M0 MPUHIIMITY 110~
CTpOCHHUSI.

5. IllunHag cTpyKTypa CBA3€HM B MUKPOIIPOLIECCOPHON CUCTEME.

6. [IpuHIMIBI TOCTPOCHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

7. OO6o0mIeHHAs CTPYKTYPa MUKPOIIPOIIECCOPHON CUCTEMBI YITPABJICHHUS.

8. Ilpotiecc BIMOTHEHHS] KOMaH/bl B MUKPOIPOIIECCOPHON CHCTEME.

9. OcnogubIe y31161 BUC Mukpomnporeccopa.

10. Tumnsr agpecanuu B Mukpomnpoueccope MIT i8080.

11. Mosicaute crpykTypy komaug MIT MIT i8080, mpuBeauTe npuMepsi.

12. Haznauenwue u CTpyKTypa peructpa npusxakos MIT i8080.

13. Jlornueckue omneparuu MIT i8080, mpuMepbl BBITIOTHEHUS.

14. TIporpammuo-gocTymHbie peructpbl MIT 18080, nx paspsaHOCTh, Cr1OcOObl 0OpaIIEeH s K peru-
CTpam.

15. Pesxumbl paboThl MUKPOIIPOLIECCOPHON CUCTEMBI.

16. Tunsl apXUTEKTYp MUKPOIIPOIIECCOpA.

17. CtpykTypHas cxema MUKPOIPOLIECCOPHONW CHCTEMBI € IMpoleccopoM (hoH-HEHMaHOBCKOH ap-
XUTEKTYPBHI.

18. CtpykTypa ycTpoHCTBa yrnpaBieHusi, OCHOBHbIE ()YHKIIMU YCTPOMCTBA yIIpaBIeHHUs.

19. JlocronHCTBA M HEAOCTATKH APXUTEKTYP MHKPOIIPOLIECCOPA.

20. CtpykTypa apu(pMeTHKO-IOTHIECKOT0 YCTPOHCTBA.

21. Chepsl mpuMEHEHUST MEKPOTIPOIIECCOPOB.

22. MamyHHBIN UKII, MAITUHHBIA TaKT, TUIIBI MaIMHHEBIX nukioB MIT i8080.

23. Kputepun BeIOOpa MUKPOITPOIECCOPA.

24. ObocHOBaHME BbIOOpA MUKPOIIPOLIECCOPA.

Ilepeuens ¢éonpocoeé konnokeuyma 2

1. TIporpammHuasi MoJieb 8-pa3psIHOTO MUKPOIIPOIIECCOpa.

2. Tunsl agpecanun B Mukpormporeccope MIT i8080.

3. Tlosicaute cTpykrypy Komaua MIT MIT 18080, mpuBeaute mpruMepsbl.

4. Ha3naueHue u cTpykrypa perucrpa npuznakos MIT i8080.

5. Jlornueckue onepanuu MIT i8080, mpuMeps! BHIIOTHEHHS.

6. Tumbl apXUTEKTYp MUKPOIIpOIieccopa.

7. XapaKTepHCTHKa yMPaBISIONINX CUTHAJIOB 8 — pa3psiTHOTO MUKPOIIPOIECCOPA.

8. TlosicHUTE PErUCTPOBYIO CTPYKTYPY 8 — pa3psiIHOrO MUKPOIIPOIECCOPA.

9. Apxurektypa 8 — pas3psaHOro MHKpOIporeccopa (OCHOBHBIC OJIOKH, UX KpaTKas XapaKTepHu-

CTHKA).



10. Opranu3zanus maMsTi, BBOAa-BeIBoAa 8 — paspsinnoro MII.

11. MamvHHBIN UK, MAIIMHHBIA TaKT, TATIBI MAITUHHBIX ITUKJIOB § — pa3psIHOTO MHUKPOMPOIIEC-
copa.

12. Bemmonnenue komana 8 MIT i8080.

13. Mammnnsti mukin BBIBOPKA (UTEHUE [TAMSTN).

14. Mamunnsiii nuki 3ATIMCH B ITAMATD.

15. Xapakrepuctuka ocoObix pexxumoB padotst MIT 18080.

16. Pexxum I[TPEPBIBAHUE MIT i8080.

17. Pexxum BAXBAT IIWH MIT i8080.

18. Peskum OCTAHOB MIT i8080. 3axpar mun u npepsiBanue npu OCTAHOBe.

19. Apxurektypa 16 — pa3psiHOTO MHKpOIpoIieccopa (OCHOBHBIE OJIOKH, UX KpaTKas XapaKTepu-
CTHKQ).

20. OcHOBHBIC OJOKM U Ha3HAYEHUE OMEPANMOHHOTO YCTPOUCTBA 16 — pa3psaHOTO MHKPOIPOIEC-
copa.

21. OcHOBHBIC OJIOKM U Ha3HAYCHUE MIMHHOTO UHTepdeiica 16 — pa3psIHOTO MUKPOIIPOIIeccopa.

22. [losicHUTE PErUCTPOBYIO CTPYKTYPY 16 — pa3psaaHOro MUKPOIPOIECCOpa.

23. [lonsTHe U KIacCUPUKAILUST MUKPOKOHTPOJUICPOB.

24. MonynbHas opraHu3aius MUKPOKOHTpOJuiepoB. CTPyKTypa Mpo1ecCOPHOTO Sapa.

25. [IporpamMmHas Mojielsb 16-pa3psgHOT0 MEKPOIIPOIIECCOpa.

26. Haznauenue 1 CTpyKTypa perucTpa Npu3HakoB 16-pa3psaaHOro MUKpOIMpOIEccopa.

Kpumepuu oyenxu xonrnoxeuyma:
1. TlonHoTa 3HAHMI TEOPETUUECKOTO KOHTPOIUPYEMOTO MaTepurania.
2. TlpaBUIBHOCTH W MOJHOTA OTBETA HA BOMIPOCHL.

Ilepeuens mecmoewix 3a0anuii
1. B komaHzie yKka3bIBaeTCsl perucTp, coaepxaiiuii aapec sueiiku namsati. Kakoit tun agpecauuu ume-
eTcsi BBUY?
1) npsimast ampecaus; 2) peructpoBas (KOCBEHHas1) ajipecalius;
3) cTrekoBas ajpecanus; 4) peructpoBasi (HesiBHas1) aJipecarius;
5) HemocpeACTBEHHAs apecaliysl.
2. [IporpaMMHO-yIIpaBiIsieMOe yCTPOMCTBO, HOCTpOeHHOE Ha oaHOM K Heckonbkux BUC nnu CBUC,
OCYIIECTBIISIONIEe poliecc 00pabOTKN MHPOPMALIUH U YIIPABIECHHUS UM. DTO OIpee/ieHHE:
1) MUKpOKOHTpOJLIEPA; 2) MUKpOTIPOLIECCOPHOI CHCTEMBI;
3) MUKpoIpoliecCOpHOTo Habopa;  4) MHKpOIpoIeccopa.
3. 8-paspsanbrit MII ucrons3yercst Ipy pelIeHn  3a/1a4:
1) TpeOyromux HEBBICOKOM CKOPOCTH 00PaOOTKHU JIaHHBIX;
2) TpeOyroIMX BEICOKON TOYHOCTH BBIYUCIIEHUIN U BBICOKOM CKOPOCTH 00paOOTKH TaHHBIX;
3) He TpeOYIOIIMX BBICOKONH TOYHOCTH BBIYUCIEHHUH U BBICOKON CKOPOCTH 00pabOTKH JaHHBIX;
4) TpeOyromMX BEICOKON TOYHOCTH BBIYUCIEHUH.
4. OyHKIMOHAIBHO apU(PMETUKO-IOTHIECKOE YCTPOUCTBO COCTOUT M3:
1) AByX perucrpos, cymmaTopa, aemudparopa, CXxeMbl yIpaBICHUS;
2) ABYX PETUCTPOB, CyMMAaTOPa, PErUCTpa KOMaH/l, CXeMbI YIPaBJICHHUS;
3) ABYX pErucTpoB, CyMMaTOpa, CXeMbl yIIpaBJICHHUS;
4) peructpa, cymMmaTopa, aemmdparopa, cCxeMbl yIpaBIeHHS.
5. Knnaccudumupys MUKpOITPOLIECCOPHI [0 MIMPUHE IINHBI JAHHBIX, Pa3INYaloT:
1) 8- paspsimabie (st moctpoenus mpocteix MIIC);
2) 12-pa3psiaHble (sl TOCTPOCHUS] KOHTPOJLICPOB);
3) 16-pa3psanble (Juis nocTpoeHust MUKpo-OBM);
4) 32-paspsinabie (s moctpoenus: [I9BM BBICOKOI MPOU3BOAUTEIHHOCTH);
5) cekunonnsle (s noctpoenuss MIIC ¢ npousBoabHO# mupuHOoH HI/T).
HcknrounTe HEBEpHBIN BAPUAHT OTBETA.
6. Apxurektypa MII — 370!



1) dbyHKIIMOHATBHBIE BO3MOXKHOCTH alMapaTypHBIX AJMEKTPOHHBIX cpencTB MII, ucronb3yembie s
MIpe/ICTaBICHMS] TaHHBIX, MALITMHHBIX ONEpaluii, OMUCAHUS AITOPUTMOB U MTPOLIECCOB BHIYUCICHUM;

2) anmapaTtypHble BO3MOXXHOCTH 3JIEKTPOHHBIX cpeacTB MII, ucnons3yemblie sl IpeACTaBiICHUs J1aH-
HBIX, MAIIMHHBIX OTE€paIlfii, OMMCAHUS aJITOPUTMOB U MPOIIECCOB BHIUMCIICHHUIA;

3) dyHKIMOHATBHBIE BO3MOXKHOCTH anmlapaTypHBIX 3JIEKTPOHHBIX cpenacTB MII, ucnonszyembie aist
BBIYMCIICHHI;

4) anmapaTypHble BO3MOXKHOCTH 3JIEKTPOHHBIX cpeacTB MII, ucnons3yemMble AJis BBIYUCICHUH.

7. Peructp dnaros 8-pazpsiiHOro ogHOoKpUcTabHOr0 MII conepxur:

1) 6ut npepbIBaHuS; 2) 6ut Hyns;

3) 6uT nmapurera, 4) Out miepeHoca.

HcxnrounTe HEBEPHBIN BAPUAHT OTBETA.

8. Bo3aMoskHbIE c1TOCOOBI BHIXOJIA M3 PEKUMA OCTAHOBA:

1) nonava curnana Ha nuauio RESET,;

2) nogava curHaia Ha Bxoq HOLD;

3) noxaua curnana Ha sxog HLDA,;

4) monaya curHaia nmpepbIBaHMUsL.

HcxinrounTe HEBEPHBIN BAPUAHT OTBETA.

9. [Iporpamma Ha sI3bIKE acceMOiepa COAEPKUT:

1) MHEMOKO/IbI KOMaH/I; 2) METKH;

3) onepaHbl; 4) KOMMEHTaPHH;

5) AMpPEKTUBBI.

HckmounTe HeBEpHBIN BapHaHT OTBETA.

10. CTpykTypHas cxema OAHOKPUCTAIILHOTO MUKPOKOHTPOJIJIEPA HE COJEPKUT:

1) mamsate mporpamm [13V; 2) namsaTh ganHbix O3Y;
3) TaliMepbl/CYETUNKHY; 4) cuctemy npepbIBaHMi;
5) cucremy TTJIII.

11. CocTaBHBIMU YaCTIMU MUKPOIIPOLIECCOPHOTO KOMILJIEKTA SBJISIOTCA:

1) BUC MII, BUC O3V, BUC 113V, BUC BY;

2) BUC MII, BUC O3Y, BUC I13Y, BUC BY, ciyxebnsie BUC;

3) BUC MII, BUC O3V, BUC 113V, cayxebnusie BUC;

4) BUC MII, BUC O3V, BUC 113V, BUC UD.

12. «IlocnenoBaTenbHOCTh KOMaHI, BBIIIOJHEHNE KOTOPBIX MPUBOANT K PELICHUIO 3aJa4n». JTO OIpe-
JieJIeHuE:

1) Tuna anpecanuy; 2) nporpamMmsi;

3) cTpykTypsl koMang MII; 4) accemOMUpOBaHUS.

13. BerpanBaemsie MII 3anporpaMmmMupoOBaHbI:

1) Ha peanu3zanuio pa3HOOOpa3HBIX 3a/1a4; UX MPOrpaMMHOE oOecreueHrne NPOXOAUT OTIaIKy Ha clie-
LMAIbHBIX CTEHJAX U YHUBepcalbHbIX OBM, B mpolecce 3KCIulyaTallui 4acTO MEHAETCS;

2) Ha pealu3alMi0 y3KOCHEIMAIN3UPOBAHHBIX 3a]a4; WX MPOrpaMMHOE 0OecleyeHHe MPOXOIUT OT-
JaJKy Ha CIEHUalbHBIX CTEHJaX M yHUBepcalbHbIX OBM, 3atem 3anuceiBaercsa B I13Y, B mpomecce
AKCIUTyaTaluy PEIKO U3MEHSETCS,;

3) Ha peanu3anUIo 337a4 TECTUPOBAHUS; UX MPOrPaMMHOE 00eCTIeYeHHE MTPOXOAUT OTIIAJIKy Ha CHeIH-
aNbHBIX CTEHJAX U YHUBEpCAIbHBIX DBM, B porecce sKcIutyaTaliuy peIiko H3MEHsETCs;

4) Ha peanu3alUIo Pa3HOOOPA3HBIX 3a/1a4; UX MPOrpaMMHOE 00ECIeUyeHHe MPOXOJUT OTIAKY Ha CIie-
IHAIBHBIX CTEHJIaX U YHHBepcaidbHbIX OBM, 3aTem 3anucsiBaercsa B [13Y, B mporiecce skcrryarauu
PEAKO U3MEHSIETCS.

14. Kakas 13 nepeynciaeHHbIX KOMaH/ SIBJIETCS JIOTHYECKON?

1) RST1; 2) MVI R, B2, 3) DCXRR,; 4) ANAR.

15. Ilpornecc BoinmonHeHus: komanasl B MIIBY moxHO pa3outs Ha 2 (asbi:

1) daza BeIOOpKHM KOAa KOMaHAbI U ¢aza Aemrdpariy KOMaHIbl;

2) (a3a cunTHIBaHUA KOJa KOMaH/Ibl U3 CYETUMKA KOMaH/ U (pa3a UCTIOTHEHUS KOMaH/Ibl;

3) da3a BbIOOPKH KOZa KOMaH/IbI U (pa3a UCIIOTHEHUsI KOMAH/Ibl;



4) da3za BHIOOPKH KOJ]a KOMaH/IbI U (a3a MOATOTOBKH ONEPaH/IOB.
[TpomexyTouHast aTTecTanus 1Mo JUCHUILIMHE OCYIIECTBIISICTCS B opMe SK3aMeHa.

15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Ilepeuensv 6onpocoe 011 n0020MOBKU K IK3AMEHY

. Nonsrtue MII, MK, MIIC, MITY, MIIK, MITH, apxurektrypst MII. IIpeumyiectBa ycTpoiicTB

Ha ocHOoBe MIT.

. Knnaccugukarus MUKpoOIIpoIieccopos.

. Opranusanys I1H B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

. llluanas cTpykrypa cBsizeil. BerxoaHbie Kackazsl U(PPOBBIX MUKPOCXEM.

. IIpyHIMIIBI TOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

. O6001IeHHAsS CTPYKTYPa MUKPOTIPOIIECCOPHON CHCTEMBI YITPABIICHUS.

. Tunel agpecanuu B MuUKkponpoueccopax. IlossicHuTs Ha npuMepax.

. Cucrema komanj 8-pa3psgHOTO MUKpoIiporieccopa. [1osicHUTh Ha mpuMepax.
PexxuMbl paboThI MUKPOIIPOLIECCOPHOM CUCTEMBI.

. Tl apXUTEKTYp MUKPOIIPOLIECCOPHBIX CUCTEM, JOCTOMHCTBA U HEAOCTATKU apXUTEKTYP.

. Ctpykrypnas cxema MIIC c npoueccopom GpoH-HEHMaHOBCKOI apXUTEKTYPHI.

. CTpykTypa ycTpoHCcTBa YIpaBiIeHUs, OCHOBHbIC (yHKIMH Y.

. CtpykTypa apu(pMeTHKO-JIOTHYECKOro yCTPONUCTBA.

. Cepsr npumenenuss MukpomporeccopoB. Kpurepuu Beioopa Mukpomporeccopa. O6ocHoBa-
HUE BbIOOpA MUKPOMPOLIECCOpA.

Apxurekrypa 8 — pa3psiIHOTO MUKpoIipolieccopa (OCHOBHbIE OJIOKH, KpaTKasi XapaKTepUCTH-
Ka).

PeructpoBas cTpykTypa 8 — pa3psAHOro MUKPOIIPOLIECCOPA.

XapakTepUCTUKA BXOIHBIX U BBIXOIHBIX CUTHAIOB 8 — paspsaHoro MII.

Opranu3zanus namsaTi, BBoJa-BeiBoJa 8 — paspsanoro MIL.

BrimonHeHre KoMaH B MUKPOIIPOLIECCOPE.

MamuHHbBIN TUKJ, MAIIWHHBIN TaKT, TUIBI MAIIMHHBIX [IUKJIOB 8 — pa3psiIHOIO0 MUKPOMpPOLIEC-
copa.

Mamunssii nukn BBIBOPKA (UTEHUE [TAMATHN).

Mammmnansii nuki 3AITUCH B ITAMATE.

XapakTepucTuKa 0COOBIX peXUMOB padboThl 8 — paspsiHoro MII.

Mammausii ki [IPEPBIBAHUE.

Mamunssii ukin YTEHUE [TAMATH B pexxume TTIT.

Mammmansii nukia OCTAHOB.

Manmmussii ki [IPEPBIBAHUE TP OCTAHOBE.

[TporpammMuas mozgens yueOHoro aboparopHoro crerna (YMK).

Apxurektypa 16 — pazpsagHOro MUKpoIripolieccopa (OCHOBHbIE OJIOKH, KpaTKasi XapaKTepHUCTH-
Ka).

XapaKkTepucTUKa BXOAHBIX U BBIXOJIHBIX CUTHAJIOB 16 — paspsaHoro MII B MuHumanbsHoOM pe-
KUME.

XapakTepucTUKa BXOAHBIX M BBIXOJHBIX CUTHAJIOB 16 — pa3zpsaHoro MII B MakcuManbHOM pe-
KUME.

Tunbl nukna muHel 16 — paspsaaaoro MIT.

Ouepenps koMana. JINHUY 3anpoca/peI0CTaBIEHUS JIOKAIbHON IINHBI.

Opranu3zanus naMmsTH, BBOAa-BeiBoJa 16 — paspsaaoro MII.

ITporpammHas monens 16 — paspsiaaoro MII.

Cucrema npepeiBanuii 16 — paspsaaoro MII.

Tuns! agpecanuu 16 — paspsagaoro MII. Cucrema komanz.

Opranu3zanus ycTpoiicTB BBoJa-BbiBoAa nHpopmanuu B MIIC.

Opranuzanys naMsaTé MUKPOIIPOLIECCOPHBIX CUCTEM.

MukpokoHTposuIepsl. XapaKTepUCTHKA, OCHOBHBIE THIIBI.

MonynbHas apXUTEKTypa MUKPOKOHTPOJLIEPA.



42. Crpykrypa MukpokoHntpoiuiepa AVR.

43. Opra"u3zaius naMmsTd MUKPOKOHTPOJIIEpA.

44. PesxuMbl IOTPEOJICHUS] MOIITHOCTH MUKPOKOHTpOJLIEpa.

45. KOoHTpoJIb U AMArHOCTUKA MUKPOIIPOILIECCOPHBIX YCTPONCTB.
I xajbl OeHKH 00pa30BaTEJbHBIX J0CTHKEHUI

Baunbl
(uToroBoit
PEUTHUHTOBOM
OLICHKH)

Onenka (0aaa
3a OTBeT Ha
3K3aMeHe)

TpeOoBanusi K 3HAHUAM

100-90

«ONMJIUYHO»

45-50 6annos

- OueHka «OTIMYHO» BBICTABIAETCS CTYIEHTY, €CJIM OH IITyOOKO U
IIPOYHO YCBOMWJI IIPOrPAMMHBIN MaTepHall, OCIEA0BATEIbHO, YETKO
U JIOTUYECKM CTPOMHO H3JIaraeT €ro Ha DJK3aMEHE, BIaJeeT
HEOOXOJMMBIMU HaBBIKAMH W TpPUEMAaMU BBIIOJHEHHS 3aJaHUH,
YMEET TECHO YBS3bIBATh TEOPHUIO C MIPAKTUKON

- Y4eOHble JOCTHXKEHUS B CEMECTPOBBII MIEPUOJ U PE3YIbTAThI Py-
0€XHOIr0 KOHTPOJISL JEMOHCTPUPYIOT BBICOKYIO CTEIEHb OBJIaJICHHS
IIPOTPaMMHBIM MaTEPUAIOM

89-70

«XOPOULON
36-44 6annos

- O1eHKa «XOpOIL0» BBICTABISETCS CTYJIEHTY, €CJIM OH TBEPAO 3Ha-
€T IPOrpaMMHBIM MaTepual, rpaMOTHO M IO CYIIECTBY H3JIaraer
€ro Ha 9K3aMeHe, He JONYyCKas CYLIECTBEHHBIX HETOUHOCTEH B OT-
BETE Ha BONPOCHI K3aMEHAIIMOHHOTO OmeTa

- YueOHble TOCTUKEHHS B CEMECTPOBBIN MEPUOJ] U pe3yIbTaThl pPy-
OEKHOTO KOHTPOJISl IEMOHCTPUPYIOT JOCTaTOYHYIO CTEIEHb OBJIa-
JICHHs] IPOrPaMMHBIM MaTepHaIOM

69-60

«y008671emeo-

pumenvHoy
31-35 6annos

- OLeHKa «yJO0BJIETBOPUTEIBHO» BBICTABIISAETCSA CTYIEHTY, €CIIU OH
UMeeT 3HaHMs TOJBKO OCHOBHOI'O IMPOrpaMMHOIO MaTepuala, He
YCBOWJI €ro JeTajel, JOIMYCKAaeT HETOYHOCTH, HEJOCTATOYHO Ipa-
BUJIbHBIE (OPMYJIHMPOBKH, HApyIIEHHUs JIOTMYECKOM MoOcie10Ba-
TENBHOCTH B M3JI0KEHUH [TPOrPaMMHOI0 MaTepHrala

- YueOHble TOCTHKEHHS B CEMECTPOBBIN MEPUOJ] U pe3yIbTaThl pPy-
OEKHOTO KOHTPOJISI JAEMOHCTPUPYIOT HEIOCTATOYHYIO CTENEHb
OBJIAJICHUS IPOTPAaMMHBIM MaTEPUATIOM

59-0

«Heydose-
MBOPUMENLHO»

0-30 6annoe

- OLeHKa «HEYJOBJIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, KOTO-
pBIN HE 3HAET 3HAYUTEIBLHOW YacTU MPOrPpaMMHOIO MaTepuana, J0-
MyCKAeT CYIIECTBEHHbIE OIIMOKH, OCTABJIIET HEPACKPHITHIMU BO-
IPOCHl K3aMeHalMoHHoro Omiera. Kak mpaBuio, oleHka «He 3a-
YTEHO» CTaBUTCS CTyJI€HTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH 00Y-
yeHue 0e3 JOMOJHUTENIbHBIX 3aHATHH 10 COOTBETCTBYIOIIEH AMC-
LUIUIMHE

- YueOHble TOCTHKEHHS B CEMECTPOBBIN MEPUOJ] U pe3yIabTaThl pPy-
0€KHOTO KOHTPOJISl IEMOHCTPUPOBAIN HEBBICOKYIO CTENEHb OBJa-
JIEHHs IPOTPaMMHBIM MaTEpUaIoOM 10 MUHUMAJIbHON IJIAHKE

YueOHO-MeTOAM4YecKOe U UHPOPMAIMOHHOE oO0ecneyeHre Y4eOHOMl TuCIHU-

INJINHBbI

OcHOBHas auTeparypa:

1. Pycanos, B.B. MukporpoueccopHble ycTpoicTBa U cucTteMbl: yuebHoe mocodue /B.B. Pyca-
HoB, MLIO. IlleBenes. - Mocksa: TYCVYP, 2012. - 184 c.
https://e.lanbook.com/reader/book/10931/#160



https://e.lanbook.com/reader/book/10931/#160

2. CwmupnoB, F0.A. OCHOBBI MHUKPODJIEKTPOHUKH M MUKPOIPOILIECCOPHOM TEXHUKHU: y4eOHOE TO-
cobue /FO.A. Cmupnos, C.B. Coxonos, E.B. Turos. - 2-e¢ u3x., ucrp. - Cankr-IletrepOypr:
Jlanb, 2013. - 496 c.
https://e.lanbook.com/reader/book/12948/#495

3. Jloce, C.E. Muxkpormpoueccopubie cuctembl: yueOHOe mocobme /C.E. JloceB. - CaHKT-
ITerepOypr: BI'TY «Boeamex» um. J.d. Ycrunona, 2012. - 102 c.
https://e.lanbook.com/reader/book/63720/#5

4. Manosuuko, KO.B. OCHOBBI MHKPOIIPOIIECCOPHON TEXHUKH: ydeOHOoe mocobue /HO.B. Maio-
BHuKo. - Hopunsck: HI'MU, 2015. - 171 c.
https://e.lanbook.com/reader/book/155906/#3

JlononHuTenpHas tuTeparypa:
5. Jloces, C.A. MuKpoOIIpOLIECCOPHBIE CHCTEMBI U YCTpoiicTBa: yueoHoe mocodbue / C.A. Jloces. -

Canxkr-IlerepOypr: BI'TY «Boeamex» um. [I.®. Yerunosa, 2019. - 56 c.
https://e.lanbook.com/book/157099

6. Llarypun, 1. 1. MUKpOKOHTpOJUIEPHI U UX MIPUMEHEHUE B 3JICKTPOHHOM ammnaparype: yueoHoe
nocobue /M.U. Ilarypun, M.O. MokpeuoB. - MockBa: HUAY MUOU, 2013. - 160 c.
https://e.lanbook.com/reader/book/75815/#5

7. CyxanoBa, H.B. OCHOBBI 2JI€KTPOHUKU U HU(PPOBOM CXEMOTEXHUKH: yuyeOHoe mocobue /H.B.
Cyxanosa. - Boponex: BI'VUT, 2017. - 95 c.
https://e.lanbook.com/reader/book/106780/#6

8. Hudopmammonnsie Texnonorun. ba3oserii kypc: yueOnuk / A.B. Koctiok, C.A. boGonern, A.B.
OnerontoB, A.K. Uepnbix. - 2-e¢ u3a., crep. - Cankr-lIlerepOypr: Jlawb, 2019. - 604 c.
https://e.lanbook.com/reader/book/114686/#2

Metoauyeckue YKa3aHusd:
9. I/ISY‘ICHI/IG JJOTHYCCKHUX onepaunﬁ U OopraHu3alysa YCJIOBHBIX IIEPEXOAO0B B IporpamMmmax

[Texct]: MeToA. yKa3. K BbII. J1a0. pad. no aucy. «MHUKPOKOHTPOIIEPHI U MUKPOIPOLIECCOPHI B
cucTeMax YIpaBJIeHHs» JUIs CTYJ. TEXH. Hamp. MOAr. Bcex (popM o0yd. /coct.: ['puioxk C.H.,
HIymaposa O.C.- banakoso: BUTU HUAY MU®DMH, 2016. - § c.

MarepuajibHO-TEXHHYECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI
HGKHI/IOHHLIG 3aHATUSA MMPOBOAATCA B CIICHHUATIU3UPOBAHHBIX ayAUTOPUAX, OCHAIICHHBIX MYJIb-

TUMEMIHBIM 000pyanoBaHueM. JlJabopaTopHbie M MPAKTHYSCKHUE 3aHATHS MPOBOATCS B JIAOOpATOPHUH,
OCHAII[CHHOW KOMIUIEKTaMU TIPUOOPOB M YCTAHOBOK.

JInst BBITIOTHEHHS JTa00PaTOPHBIX pabOT MCTIONB3YIOTCS MUKpomporeccopHble cTenanl Y MK Ha
0a3ze OJHOKPUCTAIBLHOTO §-pa3psAHOTO MHKPOIIPOIIECCOPa H MHKPOKOHTPOJIEPHBIH CTEH C Teprde-
PUIAHBIMH YCTPOUCTBAMHU C MOAKIIOUCHUEM K MEPCOHATBHOMY KOMITBIOTEPY.

Jlnst caMOCTOSITENBHOM pabOThI CTYAEHTOB MCIOJIB3YETCsl KOMIIBIOTEPHBIN KJIACC C BBIXOJIOM B
UHTEPHET.

JInst mpoBeJCHUST KOHCYJIbTAIMA M 00ECHeUeHUs HEOOXOIMMBIMU HMCTOYHHUKAMHU IO JUCIIH-
IUTMHE pa3paboTaH KOMILIEKC 3JICKTPOHHBIX COMPOBOIUTEIBHBIX CIIPABOYHBIX MATEPUAIOB.

Hcnons3zyemoe nporpammuoe obecrieuenune: MS Office, Internet Explorer, cpena pa3pabotku
npuKIaaHbIX porpamMm CoDeSys.

Y4eOHO-MeTOAUYECKME PEKOMEHAALMH VISl CTY/JA€HTOB
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https://e.lanbook.com/reader/book/155906/#3
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1. Ykazanus i npOoCayIIMBaHUS JEKIHI

Ilepen HauanoM 3aHATUI BHUMATEIHHO 03HAKOMUTHCS C YUEOHBIM IUIAHOM IPOBEIEHUS JEKIIMN
U CIIUCKOM PEKOMEHIOBAaHHOH JINTEPATYPHI.

[lepen mocemeHreM ouepeHOM JIEKIIMK OCBEKHUTD B NMaMSATH OCHOBHBIE KOHIICTIIUHU PO ICHHO-
ro panee marepuana. [IoqroToBUTs mpu HEOOXOIUMOCTH BOIIPOCH! IpenoaaBarento. He Hamo omnacars-
Cs1, YTO BOIIPOCKHI MOT'YT OBITh MPOCTHIMHU.

Ha nexuuu ocHOBHOE BHHMaHUE CJelyeT yIenaTh He ¢opMyliaM U MaTeMaTHYEeCKUM BBIKJIA-
KaM, a COJIPKAHUIO U3Y4aeMbIX BOIIPOCOB, OMPEICIICHUAM U TOCTAHOBKaM 3aJ1au.

B npornecce nzydeHus JEKIIMOHHOTO Kypca HEOOXO0IMMO MO BO3MOKHOCTH YacTO BO3BpAIaThCs
K OCHOBHBIM MOHSTHIM M METO/IaM pelIeHHs 3a1a4 (34eCh BO3MOXKEH BHIOOPOUHBIA KOHTPOJIb 3HAHUI
CTYJICHTOB).

XKenatenpHO MCHOIB30BATH KOHCIIEKTHI JIEKIIUI, B KOTOPBIX HCIIOJIB3YETCS MPUHATAS Mpenoja-
BaTeJIeM CUCTeMa 0003HAUCHHIA.

Jliia Gonee moapoOHOTO U3yYEHHs Kypca cleqyeT paboTaTh C peKOMEHIOBAaHHBIMH JIUTEPATYP-
HBIMHM UCTOYHUKAMHU U BHOBB MOSBIISIOIIUMUCS UICTOYHUKAMH.

2. YKka3zaHus A7 y4acTHsl B MPAKTUYECKUX 3aHITUIX

[lepen mocerieHneM ySICHUTb TeMY MPAKTUYECKOTO WM JaOOpaTOPHOTO 3aHSTHUSI U CaMOCTOS-
TEJBHO U3YYUTh TEOPETHUECKUE BOIIPOCHI.

B koHIIe 3aHATHS TPH HEOOXOAUMOCTH BBISICHUTD y TIPEIOIaBATENs HESCHBIE BOTIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHIIOTHEHUS PA0OTHI HEOOXOAUMO pacIevaTaTh.

3. Vka3zaHwus U1 BBIOJHEHHS Ja00paTOPHBIX paboT

Cobmoiath TpeOOBaHUS TEXHUKH 0€30MacHOCTH, JUIS Yero MPOCHylIaTh HEOOXOAUMbIE pazbsic-
HEHUS O MPABWJIBHOCTH MOBEACHHUSI B TAOOPATOPHH.

[lepen BbIMOTHEHHEM J1Ta0OPATOPHON PabOTHI MIPOBECTH CAMOCTOSITENILHO MOJITOTOBKY K padoTe
M3YyYUB OCHOBHBIE TEOPETUUECKUE MOJIOKEHUS, 3HAHNE KOTOPBIX HEOOXOIUMO JIi OCMBICIEHHOTO BbI-
MOJTHEHHUSI PaOOTHI.

B npouecce BbImonHEeHUsT pabOTHI CleyeT MOCTOSTHHO O0IIaThCs ¢ TpernojaBareieM, He JTOIycC-
Kasi 110 BO3MO>KHOCTH HEMPABWIbHBIX IECTBUM.

4. CamocTosTenpHas paboTa CTYJJEHTOB OOBIYHO CKJIa/IbIBAETCS U3 HECKOJIBKUX COCTABIISIFOIINX !

- paboTa ¢ TeKCTaMu: Y4eOHHUKaMH, TIEPBOMCTOYHHKAMH, JIOTIOJIHUTEILHON JINTEpaTypoOil, B TOM
qucie MaTeprualaMi MHTEpHETa, a TakKe NMpopadoTka KOHCIEKTOB JIEKLIUH;

- HalMCaHue JI0KJIaJI0B, pedepaTos;

- IOJITOTOBKA K MPAKTUYECKUM 3aHATHUM;

- IOJITOTOBKA K JTa0OPAaTOPHBIM 3aHATHUSAM;

- MOJITOTOBKA K 9K3aMEHY HETIOCPECTBEHHO TMepe] HUM.

Takum 00pa3oMm, caMocCTOsATEeNbHAs pabdoTa CTYACHTOB SIBISIETCS HEOOXOTUMBIM KOMITOHEHTOM
MOJTYYSHHUST TIOJTHOIIEHHOTO BBICIIIETO 00pa30BaHMSL.

MeToauveckue peKOMEHAALMH ISl IpenoaaBaTe/ien

1. Yka3zanus i npoBeIeHUs JEKIUN

Ha HCpBOfI BBO,[[HOI71 JCKIIUHU CACIaTh O6H.II/II71 0630p COACPpKaHUA KypCa U OTMCTUTHb HOBBIC MC-
TOABI U MIOAXOABI K PCIHICHUIO 3aa4, paCCMaTpUBAEMBIX B KypCEC, TOBCCTHU 10 CTYACHTOB Tpe60BaHI/I5[
Ka(l)e[[pbl, OTBCTUTH HA BOIIPOCHI.

HpI/I IIOATOTOBKE K JICKIIMOHHBIM 3aHATHAM HCO6X0)II/IMO npoaymarsp IUIaH €ro mpoBEACHU,
COACPIKAHUC BCTyTIPITGHLHOfI, OCHOBHOM M 3aKJIIOUMTEIHLHONM YacTH JICKIIMHM, O3HAKOMUTHCA C HOBHH-
KaMH Yy4eOHOM M METOJMYECKON JUTepaTyphl, MyOIUKALUIMU MEPUOTUYECKON MeYaTH MO TeMe JIeK-



LIUOHHOTO 3aHATHUS. Y TOUHUTD TUIAH MIPOBEICHUS IPAKTUYECKOTO 3aHATHUS 110 TeMe Jiekiuu. [lepen us-
JIO’)KEHUEM TEKYLIEro JIEKIIMOHHOTO MaTephalia HallOMHUTh 00 OCHOBHBIX HTOTraX, JOCTUTHYTBIX Ha
npeAbIIymux Jekuusx. C 3Toi 1eNblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayAUTOPUHU U OCYILIECTBUTH BBIOO-
POYHBII KOHTPOJIb 3HAHUH CTYIEHTOB.

B xoxe neknmoHHOrO 3aHATHUS MpeEnojaBaTelb JOKEH Ha3BaThb TeMY, y4e€OHbIE BOIPOCHI,
O3HAaKOMHTH CTYACHTOB C I[EPEUYHEM OCHOBHON U JOMOJHUTEIBHOW JUTEpPATyphl IO TEME 3aHSTHS.
PackpsiBast coneprkanue yueOHbIX BOMPOCOB, AKIEHTUPOBATh BHUMAHUE CTY/ICHTOB Ha OCHOBHBIX Ka-
TEropusiX, SIBICHUAX U IMpolieccax, 0COOCHHOCTAX WX MPOTeKaHus. PackpbIBaTh CYIIHOCTh U COAEPHKa-
HUE PA3IMYHBIX TOYCK 3PEHUS M HAYYHBIX MMOJXOJ0B K OOBSICHCHHIO TE€X WJIM WHBIX SBICHUU U TIPO-
LIECCOB.

CrnemyeTr apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIIMIO TIO CIIOPHBIM TEOPETUUCCKUM
Bonpocam. [IpuBoauTe npumepsl. 3a1aBaTh N0 XOAY U3JI0KEHHS JEKIIMOHHOIO MaTepualia putopude-
CKHE BOIIPOCHI U CAMOMY JlaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMU MBICIUTEIILHON Jiesi-
TEJIBHOCTHU CTYJEHTOB, MOBBIIICHUIO UX BHUMAHUSA U UHTEpPECA K MaTepHaly JIEKIHH, €€ COACPKAHUIO.
[IpemogaBaTens JOMKEH PYKOBOIUTH PabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JICKIIHOHHOTO MaTe-
puaia, MoJa4YepKuBaTh HEOOXOIUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUU H3ydaeMoi
TeMbI, 0c000 BBIIEIAS KAaTErOPUANBHBIN ammapar. B 3akiOYUTENIbHON YacTh JICKIUU HE0OX0IuMO
chopMynupoBaTh OOIIKE BBIBOJBI IO TEME, PACKPHIBAIOIINE COJIEPKaHNE BCEX BOMPOCOB, MOCTABICH-
HBIX B JIEKIIUU. OOBSABUTH IIJIAaH OUYEPEIHOTO MPAKTUYECKOTO 3aHATHS, aTh KPATKHE PEKOMEHIAINH 110
MOATOTOBKE CTYJAEHTOB K MPAKTUYECKOMY 3aHATHIO. ONpeaenuTh MECTO U BpeMs KOHCYJIbTAI[UU CTY-
JICHTaM, TI0’KEJIaBIIIMM BBICTYITUTH C IOKJIaiaMu U pedepaTamm.

Ha mocnenneit nekuuu ynenuth Bpems I 0030pa Hanbosiee BaXKHBIX IMOJIOXKEHH, paccMOT-
PEHHBIX B Kypce.

2. YkazaHus A7 MPOBEACHUS MPAKTUIECKUX 3aHATUN

YeTko 0003HAYHUTH TEMY MTPAKTHYECKON PAOOTHI.

OO6cyauTh OCHOBHBIE TIOHATHS, CBSI3aHHBIE C TEMO PabOTHI.

B mporecce pereHust 3aa4 BECTH TUCKYCCHIO CO CTYIEHTaMH O NMPABHJIBHOCTHA NMPUMEHEHUS
TEOPETUUYECKUX 3HAHUU.

OTMeuaTh CTyJIEHTOB, Han0OJIee aKTUBHO YYACTBYIOIIUX B PEUICHUH 33]1a4 U TUCKYCCHSIX.

B xoHue 3aHATHS 3a7aTh ayJUTOPUHM HECKOJIBKO KOHTPOJBHBIX BONPOCOB, TPOKOHTPOJIUPOBATH
XO/J1 BBITIOJTHEHHS TIPAKTHYECKON HIIA TaOOpaTOpHOM pabOTHI.

3. YkazaHusi 17151 TpOBEICHUSI JIa0OPAaTOPHBIX 3aHSTHIA.

Cobmoiate TpeOOBaHMSI TEXHUKH O€30MaCHOCTH U MPOBOAUTH HEOOXOIMMBIE Pa3bICHEHUS O
NPaBUIBLHOCTH MOBEJCHHS B J1abOpaTopuu.

Ilepen BeIMONHEHHEM Ja0OpAaTOPHON pPAaOOTHI NMPOBEPUTH CTENEHb TOTOBHOCTH CTYIEHTOB,
HarlOMHUTb U OOCYIHMTb OCHOBHBIE TEOPETHUECKHE MOJIO0KEHUS, 3HAHHE KOTOPBIX HEOOXOAMMO JUIS
OCMBICJIEHHOTO BBITIOJHEHUS padoT.

B npouiecce BbImoaHeHNsT paboOThI cleAyeT MOCTOSIHHO OOLIAThCS CO CTYJEHTaMH, HE JOIycKas
10 BO3MOKHOCTH UX HEIIPaBUIIbHBIX JEHCTBHM.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIbTAThI SKCIIEPUMEHTOB ObUIH 3a()MKCUPOBAHBI CTY/IEHTAMU B
MMCbMEHHOM BHJIE.

[Tpu npueme 3aueta no padore TpeOOBATH OTUET O MPOJIEIaHHON padoTe, Ilie JOKHBI OBITh OT-
pa’keHbl OCHOBHBIE PE3YyJIbTaThl U BBIBOJBI.

4. Yxa3zaHus I0 KOHTPOJIFO CAMOCTOSATEILHON pabOThI CTYICHTOB

[To ycMoTpeHuto mpenoaaBaTens 3aJaHue Ha CaMOCTOSITENIEHYIO pabOTy MOXKET ObITh HHIUBUTY-
QJIbHBIM W (PPOHTAIBHBIM.

[Ipu ucnonp30BaHUKM MHIUBUIYATBHBIX 3aJaHU TpeOOBaTh OT CTYyJEHTa MUCHbMEHHBIH OTYET O
MpoieTTaHHOM padoTe.

[Ipu mpuMeHeHUN (PPOHTAIBHBIX 3aJlaHUN BECTH KOJUIEKTUBHBIE OOCYKIIEHHUS CO CTYACHTaMHU
OCHOBHBIX TCOPETUYCCKUX MOJIOKEHUH.

C 1enpr0 KOHTPOJISI KaYeCTBa BHIMIOJHEHHS CAMOCTOSTENBHON paboThl TpeOOBAaTh MHANBHUAYAIb-



HBIC OTYCThI (I[OHYCTI/IMO BMCCTO NMMUCBMCHHOI'O OTYCTA NPUMCHATL MHAWBUAYAJIbHBIC KOHTPOJIBHBIC
BOIIPOCHI).

[Iporpamma coctaBneHa B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHbpiM 111a-
HOM OCHOBHOH 00pa3oBareibHON Iporpammsl 1o cnenuanbHocTd 14.05.02 AToMHBIE CTaHIIUU: TPO-
CKTUPOBAHHUC, DKCILTyaTallud U MH)KUHUPHWHT .

Pabouyro mporpaMMmy coCTaBWII TOIEHT N " ( I'pumrox C.H.

/ /
Penensent: goreHt /'

o :zﬁ/({? Medemopa FO.A.

[Iporpamma onobpena nHa 3acemannu YMKC 14.05.02 ATtoMHBIE CTaHIIUU: TPOCKTHUPOBAHUE,
sKCIuTyatanus 1 MHKUuHUpUHT oT 15.11.2021 roma, mpotokoi Ne2.

[Ipencenarens yueOHO-METOAUYECKOW KOMUCCUU /{L Jlsnun A.C.



