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1. eans aucMnIMHbI

Llesnbto 0cBOEHMS AMCUUIUIMHBI «OCHOBBI MHUKPOIPOLIECCOPHOW TEXHHMKH» SIBISIETCS OOecreyeHue
0a30BOM MOATOTOBKM CTYACHTOB [UIsl NPUHATUS OOOCHOBAHHBIX pEHIEHMH B 00JAacTU SKCILTyaTaluu
MUKpornporeccopHoi TexHuku B AIIK

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHMs] MO [MCUMILJIMHE, COOTHECEHHBIX € IJIAHHU-
pPYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHOI MPOrpaMMbl

[Ipouiecc u3yyeHus: TUCHUILIMHBI HampaBlieH Ha GopMmupoBanue cieayroumx komnerenuuit OIT BO
Y OBJIAJICHUE CIEAYIOIIMMH pe3yJibTaTaMy 00YYEHUS 1O TUCIUILIAHE:

Ko n vanmenoBauue

Kon n HanmmeHoBaHue

[lepeuenp mIaHUPYEMBIX PE3YJIbTATOB O0YyUEHHUS

KOMIIETEHIINH MHAMKATOpa JTOCTUXKEHUS 10 TUCLUIUIMHE
KOMIIETEHIIUU
OIIK-1 Cmnocob6en pemats|OITK-1.2 [Ipumensier | 3HaeT
TUIIOBbIE 3a7auu | MHHOPMAIIHOHHO- YCTPOMCTBO M NPUHIUN AEHCTBUS COBPEMEHHBIX
npogeccuoHaIbHON KOMMYHUKAI[IOHHbIE MHUKPOKOHTPOJIJIEPOB
JESATEIbHOCTH HA OCHOBE|TEXHOJIOTMM B  PEILECHUU | yMeeT
3HaHUH OCHOBHBIX | TMIIOBBIX 3aJiad B 00JIACTH | HCIIOJIb30BaTh 3HaHUs KJaccu(uKanuy,
3aKOHOB MaTEMAaTUYECKHUX | arPOMHKEHEPUH TEXHUYECKUX  XapaKTEpUCTHK, YCTPOHCTBA U
U ECTECTBEHHBIX HayK ¢ HPUHIMIA necTBus COBPEMEHHBIX
IIPUMEHEHUEM MUKPOKOHTPOJUIEPOB B PELLIEHUHU TUIIOBBIX 3a/1a4 B
UH(POPMALIMOHHO- 00J1aCTH arpoMHKEHEPUU
KOMMYHHUKAIIMOHHBIX BJIajJleeT HABBIKAMU
TEXHOJIOTHiA; HaBbIKAMU  pEIIEHUS  TUIOBBIX  3aJad  IpH
pa3paboTke OCHOBHBIX AJIEMEHTOB
MHUKPOIPOLIECCOPHBIX CUCTEM
OIIK-1 Cnocoben pemats | OIIK-1.3 [Tonw3yercs | 3HaeT
TUIIOBbIE 3a]1a4M | ClIeUaIbHBIMU OCHOBBI IIPOTPaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB,
npodeccroHanbHOI mporpaMMaMd M 6a3amu | THIIOBBIX GbyHKIUH, ITOCTAHOBKH 3aj1ad,
JIeSITeIbHOCTH  Ha OCHOBE | JAHHBIX NpU pa3paboTke M | pa3paboTKH aJropuTMOB
3HaHUU OCHOBHBIX | pacyeTe 3HEPreTU4YECcKOoro | ymeer
3aKOHOB MaTeMaTH4YeCKHUX | 000py10BaHus, CPEJICTB | UICTIOIb30BaTh OCHOBBI IIPOrPaMMHUPOBAHHUS
U €CTECTBEHHBIX HAyK C|aBTOMaTH3aLU1 Y | MUKPOKOHTPOJJIEPOB MpU  pa3paboTKe CpeicTB
IIPUMEHEHUEM ANIeKTpUUKaALUT aBTOMAaTU3allUd M 3JIEKTPU(PHUKALUU  CEIBCKOTO
nH(pOPMaLIMOHHO- CEJBCKOTO XO351CTBA XO351CTBA
KOMMYHUKAITUOHHBIX BJIajJeeT HABBIKAMU
TEXHOJIOTHIA; HaBbIKaMU IPOrpaMMHUPOBAHUS
MHUKPOKOHTPOJUIEPOB CPEACTB aBTOMAaTHU3alMU U
AEeKTpUUKALNU CETBCKOTO X035HUCTBA
OIIK-4 Cnoco6en | OIIK-4.1 Ucnons3yer | 3naeT
peaan30BbIBATH MaTepHabl HaYYHBIX | COBPEMEHHbBIE TEXHOJIOTHH B obnactu
COBPEMEHHBIE TEXHOJIOTUH | UCCIIEIOBAaHUM IO | COBEPILLIEHCTBOBAHUS MHUKPONPOIECCOPHBIX
U 00OCHOBBIBATh UX | COBEPILIEHCTBOBAHHIO YCTPOMCTB, HCHOJb3YEMBIX B HSHEPreTUUYECKOM
IpUMEHEHNE B | PHEpreTUYECKOTO 000py-/10BaHUM, CpEICTBaX aBTOMAaTU3alUU MU
npogeccuoHaIbHON o0opy0BaHus, CPE/CTB | 3JIEKTPU(DUKALMYU CETTLCKOTO X03HCTBA
NeSTENIbHOCTH; aBTOMaTU3alUuU u|ymeer
aJIeKTpUUKaLuu UCIOJIb30BaTh COBPEMEHHbIE TEXHOJOIMU  JUIS
CEJIbCKOIO X03sIiicTBa COBEpLICHCTBOBAHUS MHUKPONPOIECCOPHBIX
YCTPOMCTB, HCHOJb3YEMBIX B HSHEPreTUUYECKOM

000pyIOBaHUU, CPEACTBaX aBTOMATH3AIMH U
ANEeKTpUDUKAIINU CETLCKOTO X035SHUCTBA
BJIa/leeT HAaBbIKAMM

HaBbIKaMH COBCPIHICHCTBOBAHHA




MHUKPOIPOLIECCOPHBIX ~ YCTPOWCTB Ha  OCHOBE
COBPEMEHHBIX TEXHOJIOTHI
OIIK-5 Cnocoben | OIIK-5.1 [Ton|3naer
y4acTBOBaTb B | pyKOBOACTBOM o0mue HPUHIUIIBL HKCIEPUMEHTAIBHBIX
IIPOBEICHUH CIeMaInucTa Oosee | MccaeIOBaHUNH B OOJNIaCTH  ANIEKTpUDUKALUU U
9KCHEPUMEHTAIbHBIX BBICOKOM  KBaJM(UKAIMH | aBTOMATU3ALUU CEJILCKOTO X03scTBa
WCCIIeIOBAaHUH B|y4acTByeT B MPOBEJCHHHU | yMeeT
npogeccuoHaIbHON HKCIEPUMEHTAIBHBIX UCMOJIb30BaTh MPUHIMIBI  SKCIIEPUMEHTAIbHBIX
NESTENIbHOCTH; UCCIICZIOBAaHUM B O0JIACTH | UCCNIEAOBAaHU B 00JacTH 3NEKTpUPHUKALMUA U
IEeKTpUUKALUU Y| aBTOMAaTH3alMH CEIbCKOT0 X035ICTBa
aBTOMATU3aLUU CEJIbCKOIO | BjlajieeT HaBbIKAMH
X034HCTBa HaBBIKAMU HKCIEPUMEHTANIBHBIX HCCIEAOBAaHUN B
oOmact  3NeKTpuUKAMM M aBTOMAaTH3alUU
CEJIbCKOTO XO35MCTBa
[IK-2 Crnoco6en | TIK-2.1 I'oToBuT | 3HaeT
pa3paboTaThb HPOEKT | 000CHOBaHME CO3JIaHMsl | AITOPUTMBI THIOBBIX byHKUIMH
aBTOMATH3HPOBAHHOM aBTOMaTHU3UPOBAHHOU MHUKPOIPOIIECCOPHBIX CUCTEM YTIPABICHUS
CHCTEMBI yIpaBJICHUS | CHCTEMBbI yIpaBJIeHUs | yMeeT
TEXHOJOTHYECKUMH TEXHOJIOTHYECKUMHU pa3pabaTbIBaTh ~ QITOPUTMBI  JUISL  peaU3aluu
nporeccaMu nporeccaMu TUMOBBIX (YHKIMHA MHUKPONPOLIECCOPHBIX CHUCTEM
yIpaBJICHUS
BJIajJeeT HABBIKAMU
HaBBIKAMHU pa3paboTKu IPOrPaMMHOTO
olecrieueHus  JUId  pealu3alud  aJrOpUTMOB
THUIOBBIX (YHKIHHA MHUKPOIPOIIECCOPHBIX CHUCTEM
yHpaBJIeHUs
[IK-2 Crnoco6en | 1TK-2.2 I'oToBuT | 3HaeT
paspaboTatb IIPOEKT | TEKCTOBYIO Y | TEXHOJIOTUHU IIPOEKTHPOBAHUS pa3paboTKu
aBTOMaTU3UPOBAHHON rpau4ecKyto YacTH | IPOEKTOB 10 pealu3alii THUIOBBIX (QYHKLUH
CHCTEMBI yTIpaBJICHUS | )CKU3HOTO ¥ | MUKPOIIPOIIECCOPHBIX ~ CUCTEM  YIpPaBICHHS B
TEXHOJOTMYECKUMHU TEXHUYECKOT0  IMPOEKTOB | MHTEIPUPOBAHHBIX CpellaX pa3paboTKH
nporeccaMu aBTOMaTHU3UPOBAHHOU ymeeT
CHCTEMBI yIpaBieHus | pa3padaTbiBaTh MPOEKTHI M0 PeaTu3alui THIIOBBIX
TEXHOJIOTHYECKUMHU byHKIMI MHUKPOIPOIIECCOPHBIX CHCTEM
nporeccaMu yOpaBl€HUs B HHTEIPUPOBAHHBIX  cpenax
pa3paboTKu
BJIajeeT HABbIKAMHU
HaBBIKAMU pa3paboTKu IPOTPaMMHOTO
o0ecrieueHMs A peaqu3aliy TUIOBBIX (DyHKIHIA
MHUKPONPOIIECCOPHBIX ~ CHCTEM  YIPABJICHUS B
UH-TETPUPOBAHHBIX CpeAax pa3paboTKu
I1K-2 Cnoco6eHn | [IK-2.3 I'otoBUT K |3HaeT
pa3paboraTb IPOEKT | BBITYCKY MIPOEKT | THTIOBYIO CTPYKTYpY ABTOMAaTH3HPOBAHHOM
aBTOMaTU3UPOBAHHOU aBTOMaTHU3UPOBAHHON CHCTEMBI yNpaBJICHUS
CHCTEMBI yIpaBJICHUS | CHCTEMBbI yIpaBJICHUs | yMeeT
TEXHOJOIMYECKUMHU TEXHOJIOTMYECKUMHU pa3pabaTbIBaTh AJITOPUTMBI s
nporeccaMmu nporeccaMu (YHKIIMOHUPOBAHUS TUIIOBOM CTPYKTYPBI

ABTOMATU3UPOBAHHON CHUCTEMBI YIIPABIICHHUS
BJIaJleeT HABBIKAMH

HaBBIKAMM  MPOrPaMMHPOBaHHUS OTJIAJIK1
TUIIOBBIX byHKUIMI AJIEMEHTOB
ABTOMATHU3UPOBAHHON CHUCTEMBI YIIPaBICHUS

u




3. MecTo 1MCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHB. «OCcHOBEI MHKpOHpOHeCCOpHOﬁ TEXHUKW» SBJISETCA TUCIHUILIIMHOM 00s13aTeNBHOMI

YacTH MPOrPaMMBbI.
W3yuenune TUCHMIUIMHBI OCYIIECTBIISIETCS B ScemecTpe(-ax).

I[JBI OCBOCHHA OHUCHUIIIIWMHBI «OCHOBBI MHKpOHpOHGCCOpHOﬁ TCXHUKHN» CTYACHTBI HUCIIOJB3YIOT

3HaHUS, YMEHHS ¥ HABBIKU, C(OOPMHUPOBAHHBIC B MPOIIECCE U3YUCHHSI TUCIIUIUINH

OcCHOBBI POU3BOJICTBA MPOAYKIIMU PACTCHHUEBOICTBA

Xumus

OCHOBBI IPOU3BOICTBA MPOAYKITUN KUBOTHOBOJICTBA

Mexanu3zanus TexHosnoruaeckux npoueccos B AITK

TexHomoruveckas mpaKkTUKa

[Mu¢posast 06paboTKa cUrHAJIOB

HanexHOCTh TEXHHYECKUX CUCTEM

MaremaTHnka

MeTposiorus, cTaHAapTH3AIMS U CePTUPUKALINS

[{udpoBble TEXHOIOTUHU B arpOUHKEHEPHH

O3HakomMuTeNbHAs TpakTHKa (B TOM YHCJIE TIONYYECHHE TEPBUYHBIX
HCCIIeIOBATENLCKON paboThI)

ANTOPUTMBI B CTPYKTYPBI JaHHBIX

du3uka

DIEKTPOTEXHUYECKHE MaTepUaIbI

MarepuanoBeieHre U TEXHOJIOTHUSI KOHCTPYKITHOHHBIX MaTEPHAJIOB

HauepraTtensHas reoMeTpus 1 UHXEHEepHas rpaduka

[Tpuknagnas MexaHuka

OcBoeHue AUCHUIIMHBI «OCHOBBI MHKpPOIIPOLIECCOPHOM TEXHUKWU»  SIBIISIETCS

OCHOBOM 7151 IOCJIEYIOUIET0 U3YUYEHUS CIAEAYIOMNX AUCIIUIUINH:
[ToaroToBka Kk caade M cada rocyJapCTBEHHOIO 9K3aMEHA
BrinonHenue 1 3anyra BeITYCKHON KBaTH()UKAMOHHON paboThI
[IpenaumiomMHas npakTuka
DnekTpocHabKeHHe
WHTennexTyanbHbple CEHCOPhI
MammHHoe 3peHne
HMMuTanimoHHOE MOJEINPOBAHNE MUKPOKOHTPOJUIEPHBIX BCTPAUBAEMBIX CUCTEM
OCHOBBI IPOrPaMMHUPOBAHHSI MUKPOIIPOLIECCOPHBIX CUCTEM
OTnagoyHble CpeicTBa MUKPOIPOLIECCOPHBIX CUCTEM
ABTOMAaTHKa
DNeKTpOHHAs! TEXHHUKA
I'mppaBnuka
DNEKTPOTEXHOJIOTUHU
DIIEKTPONPHUBOJ
OCHOBBI UCKYCCTBEHHOT'O MHTEJIEKTA

HAaBbBIKOB  HAaY4HO-

HE0OX0AUMOI

4. O0beM AUCHUILUIMHBI B 3a4YeTHBIX €JIMHMIAX C YKa3aHMeM KOJIH4YecTBa aKaJeMHUYeCKHMX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 Ppaldory ¢ o0ydammuxcsl ¢ mnpenoaasareneM (M0 BHAAM Y4eOHBIX

3aHATHI) U HA CAMOCTOATEILHYI0 padoTy o0y4yarommxest

O6ma;1 TPYAOCMKOCTb AUCHUITIIMHBI «OCHOBEI MHKpOHpOL[CCCOpHOﬁ TCXHUKHW» B COOTBCTCTBHH C

pabounm y4eOHBIM IJIAHOM U €€ pachpeziesieHHe Mo BuaM padoT MpeaCTaBICHbI HUKE.

Konraktnas pa60Ta C IperoaaBaTejieM, Jac

Tpynoemk Camocros-
by Kontpos,
Cemectp OCTh JIEK- HpakTHYEeCKue | J1abopaTopHbIE TeIpHad pa- qac
gac/3.e. AN%05¢ 3aHATUSI 3aHATUSA 6ora, yac

dopma
IIPOMEXKYTOUHOU
aTTeCTalluu
(popma
KOHTPOJIS)




108/3 18 36 54 3a
B T.4. YaCOB:
B UHTEPAKTUBHOU 4 8
(dopme
MIPaKTHYECKOM ] 20 30
MIOJITOTOBKU
Tpynoemk BreayanTopHast KOHTaKTHast padoTa C IIpenoaaBaTeseM, qac/denl
C N
eMecTp 0CTh Kypcosas Kypcosoit 3auer Z[H(l)(l)epieﬂunpOBaH Koncynpranun Y
Jac/s.e. pabora MPOEKT HBII 3a4eT nepes1 3K3aMeHOM
108/3 0.12

5. Conep:kaHue JMCHMILUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3iesiaM) € YKa3aHHeM OTBe-
J€HHOT0 Ha HUX KOJIMYECTBA aKaJleMUYeCKHX YaCOB M BHIOB Y4eOHbIX 3aHIATHIi

KoanuecTBo yacoB
Dopmbl OreHoyHOC Kon
o CemuHapek TeKyIIero CpencTBO MHIUKAT
o U 3aHSTHS § KOHTpOJIA HPOBEPKA OpoB
Ne HawnmeHnoBanne pa3snena/TeMmsl S 4 pe3yIbTaToB JTOCTHIK
s = 5 o | ycneBaemocTn
@) o) S Q Q L e N IOOCTHXKEHUS €HUS
5 =f > 2 % © | IMPOMEXYTOUHOM
3 Z 5 T o Q UHIAKATOPOB KOMIIETE
a Q 53 & 58 aTTeCTalluH . .
= § & 2 KOMIICTCHITU M HIIUM
=
B
<
= =
1 1 paznen. Ctpykrypa
" | MUKpOIIPOLIECCOPHOM CHCTEMBI
OIIK-
1.2,
OIIK-
1.3,
CTpyKTypa MUKPOKOHTpPOJLIEpA: OIIK-
L1 o0Ipe CBEIEHHS, npougccop§ 5 6 5 4 6 4.1,
3aIIOMHUHAIOIIIHE YCTpOHCTBa, OIIK-
nepuepuiiHbIC YCTPOCTBA 5.1, [K-
2.1, TIK-
2.2, TIK-
2.3
OIIK-
1.2,
OIIK-
1.3,
OIIK-
KontponsHas
12, BBenmenne B mporpaMMupOBaHHE 5 6 ) 4 6 KT 1 paGoTa 4.1,
MHKPOKOHTPOJIIEpa OIIK-
5.1, TIK-
2.1, IIK-
2.2, TIIK-
2.3
2 paszzen. [lepudepuiinsie
2. |yctpoiicTBa
MHUKPOKOHTPOJIIEPOB
5 1. |Mapamnenbubie  moprsi  BBOMA-| S 6 ) 4 6 KT 1 KontponbHas gijé:
" | BeiBoma. CTek pabora MK-2.3




BBon nHpopManuu c
KJIABHATYPBI:
o0IIMe CBEACHMS;, HW3MEHEHNE
COZICPIKMMOTO perucrpa Oioka
POH c HCIIOJIb30BaHUEM K MK-2.1,
55 |mporpammHoro ompoca 6 5 4 6 KT1 OHT%OHBHM TK-2.2,
KJIaBHATYPBI; C HCIOJIb30BaHUEM pabota IK-2.3
NIpEPBIBAHUN  OT  KJIABUATYpBHI,
3anuch Oaiita B EEPROM,;
THUITOBas CTPYKTYpa
BCTpanBaeMOu CHCTEMBI
yIpaBICHUS
AHaJoroBbIii KOMIapaToOp:
KOMIIapaTop HAIPSDKCHUS, KoHTpobHast [K-2.1,
2.3. |crpykrypa u 6 | 2 4 6 KT2 pabora [1K-2.2,
(yHKIHOHHPOBaHHE [K-2.3
AHAJIOTOBOTO KOMIIApaTopa.
Amnarnoro-muppoBon
ngeo6pa3OBaTenL: Kotrrpossas MK-2.1,
o0IlMe  CBENEHMS;  PErUCTPbI MK-2.2,
24. KOHTPOJISt u yIIpaBJEHUA 6 2 4 6 KT2 pabora IK-2.3
paboroit ALIIl; npeacraBneHue
pe3ynbrara npeodpazoBaHusl
Tavimep/cuetunk TC1. DyHknus
«3axBatay:
o0IIMe  CBE/ICHHS: perl(/II():]Igpé,; Korrmponssas MK-2.1,
BBO/Ia-BBIBOJIA [K-2.2,
2.5 taiimepa/cuetanka TC1; Momynbp 6 2 4 6 KT2 pabota K-2.3
3axBara; npeobpa3oBaHue
mocTossHHOW BpeMeHn RC-memu
B IBOMYHBIN KOJT
IK-2.1,
Taiimep/cueTank TC1 B TK-2.2,
pexumMax cyera BHEIITHUX [K-2.3,
HMITYJIbCOB u INM: OIIK-
n3MepeHne YaCTOTHI KoHTposbHast 1.2,
2.6. | IpAMOYTOIBHBIX HMITYJIbCOB: 6 2 4 6 KT2 pabota OIIK-
METO HIHpOTHO-HMHyHBCHOﬁ 1.3 >
moaymsiuu - (ILIMM);  pesxxum OIIK-
obicTpo-peiictByronmi  IMM 4.1,
(Fast PWM) 05“{('
YHuBepcanbHbIN
CHHXpOHHO/aCHHXpOHHL?{Ij SART KoHtpombias IK-2.1,
TIpueMoIepeaaTunK , IK-2.2,
2.7. UART): 6 2 4 6 KT 2 paborta K23
o0IlMe  CBENEHHsS;  PETUCTPHI
BBOJIa-BeIBOJIa (PBB) USART
[IpoMeskyTOoUHas aTTecTALHs 3a
HUroro 108 | 18 36 54
Hroro 108 18 36 54
5.1. JIeKUMOHHBI KypC ¢ yKa3aHHeM BH/0B HHTePAKTHBHOI (p)OpMBbI NPOBeIeHUsI 3aHATHI
Bcero,
Tema nexuu (1/vinu
4acoB / 4acoB
HaMMEHOBAaHHE pa3Jien)
" ConeprxaHue TeMbl WHTEPaKTUBHBIX
(BUJI MHTEPAKTUBHOUN (POPMBI o
. (w/unu paznena) 3aHATUN/
MIPOBEICHMS 3aHATHI )/
MpaKTHYECKast
(mpakTHyeckas IoJroTOBKA)
noAroToBKa
Crpykrypa CrpyKTypa MUKPOKOH-TPOJLIEPA:
MUKPOKOHTpOJLIEpA: o0Ipe CBEeIEHUs; IMPOLECCop; 3alOMHUHAIOIINE 2/-

00III1E CBEICHMUS;




IIPOLECCOP; 3alIOMHUHAIOIINE
yCTpOMCTBa; nepudepuiinele

YCTpOHCTBA; epudepuiiHbie yCTPOMCTBA

yCTpOMCTBa
BBenenue B mporpaMMu-poBaHue:

Beenenne B oOmye CBEJNEHUS; TIOHATHE KOMAHJIBI;  SI3BIK
IpOrpaMMHUPOBAHHE Accembrepa; HOIIPOrpaMmMa «BpemenHas 2/
MHKPOKOHTpOJLICpa 3anepxkka»; IDE AVR Studio

[TapautensHble MOPTH BBoAa- | [lapannensnbie mopTel BBoAa-BbiBOAA. CTEK 21
BeIBOJA. CTEK

BBonx nnpopmanuu ¢ BBox nH(opManuu ¢ KnaBuaTyps:

KJIaBUATYPHhI: o0Imue  CBENEHHs; HW3MEHEHHE  COJCPKUMOTO

o0lIye cBeieHNs; u3MeHeHue |peructpa Omoka POH ¢ ucnosnb3oBaHueM
COACPIKUMOTI0 PErucTpa MIporpaMMHOIO oImpoca KJIaBUAaTyPBbI; C
osoxka POH ¢ UCIIOJIb30BaHUEM TMPEPhIBAaHUI OT KJIaBUATYPBI;
HCIIOJIb30BaHUEM 3anuch Oaiita B EEPROM;
OpOrpaMMHOTO OIpoca TUTIOBasl ~ CTPYKTypa  BCTPAaUBAaE€MOM  CHUCTEMBI 2/
KIJIaBUATYPBI; C yIpaBJICHUS
HCIIOJIb30BaHUEM
MIpPEepPHIBaHHUM OT KJIaBUATYPHI,
3amuck Oaiita B EEPROM;
TUIIOBAas CTPYKTypa
BCTPANBAEMOU CUCTEMBI
yIpaBlIeHUs
AHaNOroBelil KOMIaparop: |AHaJIOroBbI KOMIIAPATOP:
KOMIIApATOp HANpSIKEHHs; | KOMIIapaTop HaIPSDKEHUS; CTPYKTypa u

CTPYKTypa H (YHKIIMOHMPOBAHUE AHATIOTOBOTO KOMIIapaTopa. 2/1
(bYyHKIMOHUPOBAaHUE

aHAJIOTOBOTO KOMITapaTopa.
Amnasoro-uugpoBoii Amnanoro-uu¢poBoii mpe-o0pa3oBaTesb:

npeoOpa3oBaTeb: o0mue CBCACHMU, PETUCTPHI KOHTPOJIA U

00IIME CBENEHNS; PeTucTphl | ypaBienuss — paborori  AIIl;  npex-craBienue
KOHTPOJISI U yTIIPaBICHUS pe3yJibTaTa npeoOpa3oBaHUs 2/-
paboroit ALIIT;

MIpE/ICTABIICHUE pe3yJIbTaTa

npeoOpa3oBaHUs

Taiimep/cuerunk TCI1. Taiimep/cuetunk TC1. ®ynkuusa «3axBaTay:

OyHKIHS «3axBaTay: o0Imue CBeleHUs: perucTpbl BBOJa-BhiBona (PBB)

OOIIME CBENEHHMS: PETUCTPHI | TAMEPa/CYEeTUNKA TCI; MOJTYJ1b 3aXBaTa;

BBOJIa-BBIBOA (PBB) nmpeoOpa3oBaHue MOCTOSIHHOW BpemeHu RC-mernu B

taiimepa/cuetanka TC1; | ABOMYHBIA KOX 2/1
MOYJIb 3aXBaTa;
npeoOpa3oBaHKe MOCTOSTHHOMN
BpeMenu RC-uienu B
JIBOUYHLINA KO
Taitmep/cuerunk TC1 B Taiimep/cuetunk TC1 B pexxumax cueTa BHEUIHMX
pexuMax cyera BHEIHUX | HMMIynbcoB U IIMM: us-mepenne 4acTOThl MPSIMO-

nmnyJibcoB u LHTMM: YTOJIBHBIX HMITYJIbCOB: METOx ITUPOTHO-

HU3MEPEHNE YaCTOTHI umnynscHor monynsiiuu (IIIMUM); pexum ObicTpo
IPSMOYTOJILHBIX UMITYJIbCOB: | -AekcTBytonmid UM (Fast PWM) 2/-
METO/ IIUPOTHO-UMITYJICHOM
monyssiuuu (IUM); pexum

OBICTPO-IEHCTBYIOITUI

[II1M (Fast PWM)

VHHUBepCabHBII YHuBepcanbHbIN CUHXPOHHO/aCUHXPOHHBIN 1

CUHXPOHHO/aCUHXPOHHBIN

npuemornepenatyuk (USART, UART):




UART):

npuemonepenatdnk (USART,

oO1IKe CBEJIEHUS; PETUCTPHI
BBOAa-BbIBO/Ia (PBB) USART

USART

oOmue cBeNeHMs; PerucTphl BBOAa-BhiBosma (PBB)

Htoro
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5.2.2. JlabopaTopHble 3aHATHS ¢ YKa3aHHEM BHUI0B MPOBeIeHUS 3aHATHIH B HHTEPAKTUBHOM (popme

HaunmeunoBanue
pasznena
TUCIUTLIAHEI

@opMBbI NPOBEACHUS U TEMBbI 3aHATHI
(BUJ MHTEPAaKTUBHOU ()OPMBI IIPOBEICHHS
3aHATUHN )/(TpaKTUYecKasi HOJrOTOBKA)

Bcero,

4acoB / 4aCOB MHTEPAKTUBHBIX
3aHSTHIA/ IPaKTHYECKas

IOATOTOBKA

BHUI

qacChbl

CrpykTypa
MUKPOKOHTpOJLIEpA:
00II1Ee CBEICHHUS;
IIPOLIECCOP;
3alIOMUHAIONINE
YCTPOUCTBA;
nepudepuiiHee
yCTpPOMCTBA

Pa3pa0otka u oTyiagka noamnporpamm,
peanu3yromux apupMeTHIECKIe OTepanu

71a0.

BBenenue B
porpaMMHUpOBaHUE
MHUKPOKOHTpPOJIIEpa

PazpaloTtka u omiiagka noamnporpamm,
peaIN3yIOIMX JOrMUYECKHE ONepalun

11a0.

[TapannensHbie
HOpTBI BBOJIa-
BeIBOZa. CTEK

Pa3zpaboTka u oTiiagka moamporpamm
BPEMEHHOM 3aJIepKKU: 3a1aHus 1-2

11a0.

BBon nungopmaruu c
KJIAaBUATYPBL:
00II1E CBEIEHHUS;
U3MEHEHUE
COJIEP’)KUMOTO
peructpa 6y10Ka
POH c
HCII0JIb30BAHUEM
IIPOrPaMMHOT0
OIIpoca KJIABUATYPBI;
C MCTIOJIb30BaHUEM
IIPEPBIBAHUN OT
KJIaBUATYpPBI; 3aHCh
Oatita B EEPROM;
TUIIOBAsI CTPYKTypa
BCTpauBaeMou
CUCTEMBI
yIpaBIEHUS

Pa3zpaboTka nmoanmporpamMmsl s pea-Iu3aium
BPEMEHHOM 3aJIEPKKH METO/I0M BIIOKEHHBIX
IUKJIOB: 3aaHud 3-5. KonTposbHas Touka 1

11a0.

AHaJIOrOBBIN
KOMITapaTop:
KOMITapaTop
HATPSDKEHUS;
CTPYKTypa 1
(YHKIIMOHMPOBAaHUE
aHaJIOTOBOT'O
KOMITapaTopa.

Pa3paboTtka n omiagka nporpaMmsl TeHepaTopa
IIPSIMOYTOJIBHBIX UMITYJIbCOB B IDE AVR
Studio

11a0.

Amnanoro-ugpoBoi
npeoOpa3oBaTeb:

Pa3zpaboTka 1 oTnaaka mporpamMmbl TeHEpaTopa
PSAMOYTONIBHBIX UMITYJIbcOB B IDE Visual

11a0.




00I1E CBEIECHHUS;
PETUCTPBI KOHTPOJIS
U yIIPaBICHUS
paboroii ALII;
MIPEJICTaBICHHUE
pe3ynbTaTa
npeoOpazoBaHUs

Micro LAB

TaiimMep/caeTauk
TCI1. ®yHkuus
«3axBaTay:
o0I111e CBEIECHU:
pEerucTphl BBOJA-

Pa3pa60TKa " OTJIaAKa nmoAnporpaMmMbel BBOJa

BEIBO/Ia (PBB)
rafivepa/cueTanKa uH(GOpMaIUU C KIaBUATYPbI U COXpAHEHNs €€ 146, 4
TC1: Moy B OHEProHE3aBUCHMON NaMATh
mukpokoHtposuiepa B IDE AVR Studio
3axBaTa;
npeoOpa3oBaHue
MMOCTOSIHHOU
Bpemenu RC-1ienu B
JIBOUYHBINA KO
Taiimep/cueTunk
TC1 B pexxumax
cyeTa BHEUIHUX
nmnyJibcoB u [IMM:
u3MepeHue yactoTel | Pa3paboTka u oTi1aaKka HOAMPOrpaMMBbl BBOIA
MPSIMOYTOJIBHBIX nH(GOpPMalIMK C KJIaBHATYpPbl U COXPaHEHHUSI €€
MMITYJICOB: METOJ B DHEPrOHE3aBUCUMON NaMATH na0. 4
IIUPOTHO- mukpokoHTposuiepa B IDE Visual Micro LAB.
HMITYJIbCHOM KonTtposbHas Touka 2.
moayssiuu (LIUM);
pEeXUM OBICTPO-
JICUCTBYIOIINNA
HINM (Fast PWM)
YHuBepcaabHbII
CUHXPOHHO/aCUHXPO
HHBIN
pUeMonepe1aTInK Pa3paboTka u oTinaska nporpaMm THU-IIOBBIX
(USART, UART): (byHKUIMH cHCTEM YIPaBJICHUS C na0. 4
oO1uire cBeIeHus; HCIOJIb30BaHNEM aHAJIOTOBOTO KOMIapaTopa
pErucTpsl BBOJIA-
BbIBOs1a (PBB)
USART
5.3. KypcoBoii nmpoekT (padora) yueOHBbIM IJIAHOM He MPexyCMOTPEeH
5.4. CamocTosiTesqibHAsi padoTa 00yUaromerocst
Tembl W/1in BUIBI CAMOCTOSITENILHOU paboThI Yacsl
CtpyKTypa MUKPOKOH-TPOJUIEpA:
oO11re cBelleHus; MPOLECCOpP; 3alIOMUHAIOIINE YCTPOUCTBA; iepudepuiinbie 6

YCTpOMCTBA




BBenenue B nporpaMMu-poBaHue:
oOIIye CBeleH!s; MOHITHE KOMaH/bI; sI3bIK AccemOiiepa; moarporpaMmma
«Bpewmennas 3anepxka»; IDE AVR Studio

[TapasuienbHbIE TOPTHI BBOAA-BBIBOJIA

BBog nnpopmanmu ¢ KiaBuaTyphl:

o01re cBeIeHus; K3MEHEHHE cojiep>)kuMoro peructpa 6iioka POH ¢
HCIIOJIB30BAHUEM HpOI‘paMMHOI‘O onpoca KJ'IaBI/IaTypBI; C UCIIOJIBb30BaAHUECM
MpEePHIBAaHMI OT KJIaBHATYPHI; 3anuch Oaiita B EEPROM;

TUIIOBasl CTPYKTypa BCTPAUBAEMOM CUCTEMBI YIIPaBJICHUS

AHaJNOroBbI KOMIIAPaTOP:

KOMTIapaTop HANPSDKEHUS; CTPYKTypa U (QYHKIIMOHUPOBAHUE aHAJIOTOBOTO
KOMIIapaTopa; MUKPOKOHTPOJUIEPHBIN peoOpazoBaTeib BIAXKHOCTH BO3IyXa B
JITBOUYHBINA KO

Amnainoro-nugpoBoii mpe-o0pa3oBaTeb:
o0111Ke CBeleH!sl; perucTpbl KOHTPOJIS U yrpasieHus padoroit ALIL; npen-
CTaBJICHHME PE3yJIbTaTa IpeoOpa3oBaHus

Taiimep/cuerunk TC1. dynkuus «3axBaray:

o011re cBe/leHus: perucTpsl BBoa-BeiBoa (PBB) Taiimepa/cuerunka TC1;
MOJIyJIb 3aXBata; Mpeodpa3oBaHre MOCTOSHHON BpeMeHu RC-11enu B TBOMYHBIN
KOJ

Taiimep/cuerunk TC1 B pexumax cuera BHEHIHUX UMIYJIbCOB U LIITNUM: u3-
MEpEHNE YaCTOThI MPSAMO-YTOJIBHBIX UMITYJIBCOB: METOJ IMMPOTHO-UMITYJIbCHOM
monysiun (ILIUM); pexum Obictpo-neiictytomuit IHIIMUM (Fast PWM)

YHuBepcanbHbIl CHHXpOHHO/acuHXpoHHBIH npueMonepeaardyuk (USART, UART):

oOrmrme cBeeHus; perucTpsl BBona-BeiBoga (PBB) USART




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYyebHO-MeTOAMUECKOE  OOECTeUeHne I CaMOCTOATEIBHOM  paboThl  O0ydaromierocs 1o
nucuuIuiiHe  «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKW» Ppa3MEIIEHO B 3JIEKTPOHHOHW HH(POPMALMOHHO-
o0pa3oBaTenbHON cpe-Ae YHUBEpPCUTETa W JOCTYMHO JJIA OOyYaromIerocs Yyepe3 ero JUYHBbIA KaOWHET Ha
caiite YHuBepcurera. Y4eOHO-METOANUECKOE 00ECTIeUeHNE BKIIOYAELT:

1. PaGouyto nporpammy IuCHUIUINHBI « OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKNY.

2.Metoanyeckre peKOMEHJAMK JUIs OpraHu3alMyd CaMOCTOATENbHOW paboThl oOydarolierocs Io
mucuuruiHe « OCHOBBI MUKPOITPOIIECCOPHOM TEXHUKI.

3. Metoanyeckre peKOMEHJAIMK 110 BBINOJIHEHHIO MHUCbMEHHBIX paboT (KOHTposibHas pabota) (mpu
HaJU4MH).

4. Meroandyeckue pPEKOMEHJALUU IO BBINOJHEHUIO KOHTPOJIBHOM pPabOThl CTYJAEHTAaMH 3a0YHOMN
(hopMbI 00yueHUs (IIPH HATTUYUHN)

5. Meronuueckre yka3zaHHs MO BBITOJIHEHUIO KypcoBOil paboThI (MTpoekTa) (Ipu HAJTUYNK).

JInsi  yCTIeNTHOTO OCBOEHHS JUCHUIUIMHBI, HEOOXOIUMO CaMOCTOSITEIbHO JETaJbHO H3YYHTh
MPEICTABICHHBIE TEMBI 110 PEKOMEHIYEeMbIM HCTOUHUKAM WH(OpMALIUU:

PekoMeHryeMble HCTOUHUKH WH(OPMAIIUN
(Ne ucToyHMKA)

/ Temnbl AJI1 CaMOCTOATCIBHOI'O N3YUYCHUSA
/11 OCHOBHas JOITOJIHUTCIIbHAasA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PIIJI) (u3 .8 PIIM)

CtpykTypa MUKPOKOHTPOJIIIEPA:

ob1mue CBEJICHUS, IIPOLIECCOP;
3alIOMUHAIOIINE YCTPOICTBA;
nepugepuiiHbie ycTpoiicTBa

. CTpyKTypa MUKPOKOH-TpOJIIEpa:
ob1mue CBEJICHUS, IIPOLIECCOP;
3alIOMUHAIOIINE YCTPOICTBA;
nepudepuitHpie yCTpoiicTBa

J1.1 J2.1,J12.2, J12.3 J3.1

Beenenue B [IPOrPaMMUPOBAHUE
MUKPOKOHTpPOJUIEPA. Bsenenne B
MIPOrpaMMHU-POBaHUE:

2 |oOmme CBeICHHMS; IOHATHE KOMAaHIbI; JI1.1 JI2.1,J12.2, J12.3 JI3.1
a3blK  Accembrnepa;  moAmporpamma
«Bpemennas 3anepxka»; IDE AVR
Studio

HapaﬂneanHe IOpThl BBOJAA-BBIBOJA.
3 |Crek. IlapaysenbHble TOPTHI BBOJA- JI1.1 JI2.1, J12.2, J12.3 JI3.1
BBIBOJIA

BBoa nndopmaiuu ¢ KiiaBuaTyphl:
oOmme CBEJICHUS, U3MEHEHHUE
comepxkumoro peructpa Oioka POH c
UCIIOJIb30BaHUEM MIPOrPaMMHOTO
orpoca KJIaBUATYPBL; c
HCTIOJIb30BaHUEM IpephIBAaHUMA oT
KIJIaBUATYPBI; 3anmch Oaiita B
4 |EEPROM; J1.1 J2.1,J12.2, J12.3 JI3.1
TUTIOBasl ~ CTPYKTypa  BCTpauMBaeMoi
CUCTEMBI YIIPaBJICHUS

. BBon uHpopMaIiuu ¢ Ki1aBuaTypsl:
oOmme CBEJICHUS, W3MEHEHHUE
comepxkumoro peructpa Oioka POH c
HCIIOJIb30BaHUEM MPOrPaMMHOTO
orpoca KJIaBUATYPBL; c




UCIOJIb30BAaHUEM  IPEphIBaHUM oT
KIJIAaBUATYPBI; 3aI1mch Oaiita B
EEPROM;

TUTIOBas ~ CTPYKTypa  BCTpauMBaeMoi
CUCTEMBI YIIpaBJICHUS

AHaJIOrOBbI KOMITAPATOP:

KOMIIApaTop HAIpSHKEHUS; CTPYKTypa M
(GYHKIIMOHUPOBAHUE aHaJIOTOBOTO
KOMIapaTopa.

. AHAJIOTOBBIN KOMITApaTOP:

KOMIIApaTop HANpSHKEHUS; CTPYKTypa W
(GYHKIIMOHUPOBAaHHE aHaJIOTOBOTO
KOMIIapaTopa; MHKPOKOHTPOJUICPHBIN
npeoOpa3oBareb BIAKHOCTH BO3IyXa
B JIBOUYHLINA KO/

J2.1,J12.2, J12.3

J3.1

Amnanoro-uu¢poBoii mpeoOpa3oBaTeb:
oOlIre CBENEHUS; PETUCTPbl KOHTPOJIS
u yIIpaBIECHUS paboToit AT
IpeJICTaBICHNE pe3ynbTara
npeoOpa3oBaHus

Amnanoro-upoBoit pe-
o0Opa3oBaTeb:
oOlIre CBENEHUS; PETUCTPbl KOHTPOJIS
u ynpasineHus paboroit ALl npen-
CTaBJIEHUE pe3yJIbTaTa NpeoOpa3oBaHus

J2.1,J12.2, J12.3

J3.1

Taiimep/cueTunk TClI. OyHKUIMA
«3axBaray:
o0IIMe CBEACHUSA: PETUCTPHl BBOJA-
BeiBOZIa (PBB) Ttaiimepa/cuerunka TCl;
MOJyJlb  3axBaTa;  IpeoOpa3oBaHHE
MIOCTOSIHHOW  BpeMeHn RC-menn B
JIBOUYHBINA KO

Taiimep/cuetunk  TCl. ®yHKUUA
«3axBaTan:
oOmiye CBEIEHMs: PErucTpbl BBOJA-
BeiBosia (PBB) Taiimepa/cuetunka TCl;
MOJAYJNb  3axBaTa;  NpeoOpa3zoBaHUE
nocrossHHoW  BpemeHn RC-mennm B
JIBOUYHBINA KO

J2.1,J12.2, J12.3

J3.1

Taiimep/cuerunk TC1 B pexxumax
cyeta BHEHHUX wuMIyiabcoB u I[INM:
U3MEpPEHUE YacTOTHI MPSMOYTOJIBHBIX
UMITYJIbCOB: METO/JT HIMPOTHO-
HMMITYJIbCHOMN MOJYJISIAN (IINM);
pexum  ObicTpo-nercTBytomui  [TTUM
(Fast PWM). Taitmep/cuetuuk TC1 B
peKHMMax cyeTa BHEIIHUX HMITYJIbCOB
u IINM: wu3-mepeHue 4acTOThl IPSIMO-
YTOJNbHBIX MMITYJIbCOB: METOJ IIMPOTHO
-umnyibcHo  mopxyssiuuu  (ILIHAM);
pexum  OwicTpo-nerctBytomui  [TITUM
(Fast PWM)

J1.1

J2.1,J12.2, J12.3

J3.1

YHuBepcanpHbI
CUHXPOHHO/aCUHXPOHHBIN
npuemonepenatauk (USART, UART):
o0IIue CBEACHHUS; PETrucTphl BBOJA-

J2.1,J12.2, J12.3

J3.1




obume

BbiBos1a (PBB) USART

CHHXPOHHO/aCHHXPOHHBIN
npuemornepenatauk (USART, UART):
CBE/ICHUS;
BbiBosia (PBB) USART

YHuBepcanbHbIi

pEerucTpsl  BBOJA-

7. ®OoHA OLEHOYHBIX CPEACTB (OLEHOYHBIX
TecTalMu 00y4aromuxcs no gucuuminie «OCHOBbI MUKPOIIPOLIECCOPHOI TEXHHMKI

MaTepUAaJiOB) /Jisi NPOBeJEHUS TPOMEKYTOYHOH AaT-

7.1. IlepeyeHb WHAMKATOPOB KOMIIETEHHHH ¢ yKa3aHHeM 3TanoB HX (OPMUPOBAHHMS B mpolecce
OCBOEHHUS 00pa30BaTEIbLHOI MPOrPaMMBbl

JIMCLMIIMHBI/3JIEMEHTBI
MporpamMmsI (IIPaKTUKU
WHAMKATOP KOMIIETEHIINH porp (p ’ 1 2 3 4
(K01 U CoepKanc) I'UA), yuacTBytomue B
p (hopMUPOBAHUN HHIUKATOPA
KOMIICTCH-ITUT 1 2 3 4 3 6 7 ]
O3HaKOMHTENBHAS MPAKTHKA
(B TOM UHCIIE TTOTyYCHHE
TIEPBUYHBIX HABBIKOB HAYJHO X
OIIK-1.2:IIpumensier -MCCIIEI0BATEIBCKOM
WH(OpPMaIMOHHO- paGoTbl)
KOMMYHUKAITHOHHBI
OMMYHHKAIHO N TexHONOTHYECKAs IPAKTHUKA X
TEXHOJIOTHH B PCHICHUU
P udposbie TexHOIOTHH B
TUTIOBBIX 33/1a4 B 00J1aCTH X
arpouHXCHEPUH
arpoOWHXEeHEPUH
[{udpoBbie TeXHOIOTUH B
npoheCCHOHATTBHON X X X X
JICSITEIIBHOCTH
O3HaKOMHTENbHAS MPaKTHKA
(B TOM 9HCIIE TOTy4YEeHNE
OIIK-1.3:ITop3yercs MIEPBUYHBIX HABBIKOB HAYYHO X
ClenHaTLHBIMA -HCCIIE/I0BATENIbCKOM
nporpaMmamu 1 6azamu paGoTb)
JGHHBIX 1IpH paspaboTke i TeopeTnyeckue OCHOBBI
pacueTe SHEPreTMIeckoro | - TPOTEXHHKH X X X
000pyI0BaHHUS, CPENICTB
ABTOMATH3ALNH 1 udpossie TexHOIOTUN B X
arpoOMHXCHEPUH
ANeKTpUpUKaAIN p p
CENTbCKOTO X035HCTBa Hudpossie TexHonOrNH B
po¢eCcCHOHATBFHON X X X X
JeSITeTBHOCTH
ABTOMaTHKA X
MexaHuzanus
TEXHOJIOTHYCCKUX X
npoueccoB B ATIK
OIIK-4.1:Acnone3yer HameXHOCTb TEXHUYECKHX
MaTepHalibl HAyYHBIX cHCTEM X
HCCIEeI0BAaHUH 1O
A O3HaKOMHTENbHAs MPaKTHKa
COBEPIICHCTBOBAHHIO
e P CTHYCCKONO (B TOM 4mCIIe MONTyYeHHE
HEPreTHIeCKOT
P MIEPBUYHBIX HABBIKOB HAYYHO X
000py/10BaHMS, CPEIICTB -MCCIIEI0BATEIILCKOM
aBTOMAaTH3ALUHU H 6
paboThl)
aNeKTpUpUKaAIN N
o HKJIaHAS MEXaHUK X
CeJIbCKOI'0 X03sICTRA PHKITA/IHAA MCXaHIKa
DIEKTPUIECKUE H3MECPCHHUS X
DnekTpocHaOKeHHe X
DIEeKTPOTEXHIIECKHUE .
MaTepHabl
OIIK-5.1:TTox ABTOMaTHKa X
PYKOBOJICTBOM I'mapaBnuka X
crenuanucra oonee MarepuanoBeneHue u
BBICOKOM KBaJ'H/I(l)I/IKa]_[I/H/I TEXHOJIOTUA X X
Y4acCTBYET B IPOBCACHNU KOHCTPYKIIMOHHBIX
IKCIEPUMEHTATBHBIX MaTepHasoB




WHauKaTop KOMIIETSHIUH
(xom m comepxKaHue)

JMCIUIIINHBL/3JIeMEHTHI
nporpaMmel (IIPaKTHKH,
I'"A), yuacTBytommue B
(hopMUpPOBaHUN HHIUKATOPA
KOMIIeTeH-LIH

uccie0BaHui B 001acTu
ayIeKTpUUKaMN 1
aBTOMATH3aLUH CEIILCKOTO
X03s1iicTBa

Mertpouorus,
CTaHIAPTH3ALMS U
cepTuUKaIus

Ha,HG)KHOCTB TEXHUYCCKHX
CUCTEM

O3HaKOMHTENbHAS TTPAKTHKA
(B TOM UHCIIE TTOTyUYEeHHE
MIEPBUYHBIX HABBIKOB HAYIHO
-ACCJIEIOBATEIbCKON
paboTsr)

OCHOBEBI TPOM3BOJICTBA
NPOAYKIMH KUBOTHOBOJCTBA

Tennorexunka

DneKTpudecKre U3MEepeHHs

SHGKTpI/I‘K?CKI/Ie MalIrMHbI

DIIeKTpOHHAs TEXHUKA

DIEeKTPONPUBOJ

3HeKTpOTeXHI/I‘-IeCKI/Ie
MaTepHralibl

DNEKTPOTEXHOJIOTUN

TIK-2.1:I'otoBUT
000CHOBaHHE CO3MaHUS
ABTOMATU3UPOBAHHOMN
CHCTEMBI yTIPaBICHUS
TCXHOJIOTUYCCKUMH
nporieccaMu

AJTOPUTMBI U CTPYKTYPBI
JAHHBIX

Mmuranuonnoe
MOJICITAPOBAHHE
MHKPOKOHTPOJUIEPHBIX
BCTPaWBAEMBIX CHCTEM

I/IHTGHHGKTyaIH)HBIG CCHCOPBL

MaivHHOe 3peHue

OCHOBBI HCKYCCTBCHHOT'O
HUHTCIIJIICKTA

OCHOBBI TPOrpaMMHPOBAHUS
MHKPOIIPOLIECCOPHBIX
cucTeM

OTtnagouHble CpeacTBa
MHKPOIIPOLIECCOPHBIX
cucTeM

Hpe[[}II/IHJ'IOMHaH IMpaKTHUKa

udposas o6paboTka
CHUT'HAJIOB

[IK-2.2:T'oToBut
TEKCTOBYIO H
rpadU4ecKyro 9acTu
ACKU3HOTO ¥ TEXHUIECKOTO
MIPOEKTOB
aBTOMAaTU3UPOBAHHOM
CHCTEMBI YIIPaBIICHUS
TCXHOJIOTHYCCKUMHU
poreccaMu

ANTOPUTMBI M CTPYKTYPbI
JAHHBIX

Wmuranuonnoe
MOJICITAPOBAHHE
MHKPOKOHTPOJUIEPHBIX
BCTPaWBaEMBIX CHCTEM

I/IHTGHHGKTyaIH)HBIG CCHCOPBIL

MairHHOe 3peHue

OCHOBBI HCKYCCTBEHHOTO
WHTEJUIeKTa

OCHOBBI TPOTPAMMHPOBAHHUS
MHKPOTIPOIIECCOPHBIX
cUCTeM

OTtnagouHble CpeacTBa
MHKPOIIPOLIECCOPHBIX
cUcTeM

Hpe[[ﬂI/IHJ'IOMHaH IMpaKTHUKa

udposas o6paboTka
CHUT'HAJIOB




JMCIUIIINHBL/3JIeMEHTHI
nporpaMmel (IIPaKTHKH, 1 2 3 4
I'"A), yuacTBytommue B
(hopMUpOBaHUH HHANKATOPA
KOMIIeTeH-LIH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETSHIUH
(xom m comepxKaHue)

AJNTOpPUTMBI U CTPYKTYPBI
JAHHBIX

NmMuranmmonHoe
MOJICTTUPOBaHNE
MHKPOKOHTPOJIJIEPHBIX
BCTpaI/IBaeMI)IX CUCTEM

WHTennekryanbHble CEHCOPHI X
MamrHHOE 3peHue X X

MoaenupoBanue B
[TK-2.3:T'oToBHT K S

JIEKTPOIHEPTETHKE
BBIITyCKY ITPOEKT
yery rmp N MopenupoBanue

aBTOMAaTH3UPOBaHHON X
IEKTPOTEXHUIECKUX CUCTEM

CHCTEMBI YIIPaBIICHUS

TeXHOTOrHYECKIMHI OCHOBBI HCKYyCCTBEHHOT'O X X

nporeccamu MHTEJUIEKTa

OCHOBBI IPOrpaMMHUPOBAHUS
MHKPOIIPOLIECCOPHBIX X
cucTeM

OTJ'[aZIO"IHLIe CpeacTtBa
MUKPOIIPOUECCOPHBIX X
CHCTEM

IIpepumnoMHas IpakTHKa X

Hudposas obpadborka
CHTHAJIOB

7.2. Kputepyuu " mKaJbl OUEHUBAHUS YPOBHSI YCBOCHUSI HHIAUKATOPA KOMIIETEHIUil, ompeae-
JISIIONIUE NPOLEeAYPHI OlleHUBAHUSA 3HAHUI, YMEHUIi, HABLIKOB U (UJIN) ONBITA JeSITeJIbHOCTH

OneHka 3HaHWN, YMEHUHW M HaBBIKOB U (WJIM) OMNBITa JEATENBHOCTH, XapaKTEPU3YIOMIMX ATarlbl
(dhopMupoBaHHS KOMIETCHIUNA TO MUCHUTUITMHE «OCHOBBI MHKPOIPOIECCOPHOM TEXHUKW» IMPOBOIUTCS B
(hopMe TeKyIIero KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIUH.

Texymuii KOHTPOJIb MPOBOAMTCS B TEUCHUE CEMECTpa C ILEJIbI0 OMpPE/ACNICHUs YpPOBHS YCBOCHUS
oOydJalomuMucsi  3HaHUW, (GOPMUPOBAHHMA YMEHHUM UM HaBBIKOB, CBOEBPEMEHHOTO  BBISBIICHUS
nperojaBaTeieM HEAOCTATKOB B IOATOTOBKE OOYYAIONUXCS W TMPUHATHS HEOOXOJUMBIX Mep To eé
KOPPEKTUPOBKE, a TaKXke JUIsl COBEPILIEHCTBOBAHMS METOAMKH OOY4YEHHs, OpraHU3aluu y4eOHON paboThl U
OKa3aHWsl WHAUBHUIYATBHON ITOMOIIN 00yYaromeMycs.

[Ipomexyrounass arrectaiss 1o  AucuMIiuHE «OCHOBBI ~ MHKPOIPOLIECCOPHOM — TEXHUKM»
IIPOBOJUTCS B BUJIE 3a4ET.

3a 3HAHUS, YMEHHUS U HaBBIKU, IPHOOPETEHHBIC CTYJCHTAMH B MEPUOJ WX OOy4YeHUS, BHICTABISIOTCS
oneiku «3AUTEHO», «HE 3AUTEHO». (mmm «OTJIMYHO», «XOPOILIO», «YAOBJIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbHO» nns nuddepeHnnpoBaHHOTO 3aueTa/IK3aMeHa)

Jlyis olleHWBaHUWsl 3HAHWM, YMEHUN, HABBIKOB U (WMJIM) OMBITA ACSITEILHOCTH B YHUBEPCHUTETE MPUME-
HsieTCsl OaJUIbHO-PEUTHMHIOBasE CHUCTEMa OIIGHKM KadecTBa OCBOEHHS 0Opa3oBaTENIbHOW MPOTrpamMMbl.
OrneHka TPOBOAUTCS TIPHU MPOBEICHUM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIIHMA
oOydaromuxcs. PelWTHMHroBass olleHKa 3HAHUN SBJISETCS HHTETPUPOBAHHBIM IIOKa3aTejleM KadecTBa
TEOpPETHYE-CKUX U MIPAKTHUECKUX 3HAHUI U HABBIKOB CTY/ICHTOB I10 JUCIUTLINHE.

CocTtaB 02a/171IbHO-PEHTHHIOBOM OLICHKH CTY/I€HTOB O4HOIl (popMBbI 00yUeHHs

Jlnst cTyneHToB O4HOM (PopMBbI 0O0yuYeHHUs 3HAHUS MO OCBAWBAEMBbIM KOMIIETEHIUSIM (DOPMUPYIOTCS
Ha JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUSIX, @ TAKXKE B IIPOLIECCE CAMOCTOSITEIbHOM OATOTOBKH.

B cootBercTBUM ¢ OamIbHO-PEHTHHTOBON CHUCTEMOW OIICHKH, MPUHATON B YHHUBEPCUTETE CTYACHTAM
HAYHCIISAIOTCS OBl IO CIEIYIONINM BHIaM padoT:

o MaxkcumanbHoe
No koHTpOIBEHOM O11eHOYHOE CPEACTBO PE3YIHTATOB MHIUKATOPOB JOCTUKECHUS KOIIICCTEO
TOYKH KOMIIETEHIINIA
0aJUIOB




5 cemectp

KT 1 KonTtponbsHas pabora 15

KT 2 KoHnTtponbsHas pabota 15
CyMmma 0aJ1J10B 10 HTOraM TeKYIIero KOHTPOJIs 30
TTocerienue JeKIIMOHHBIX 3aHATHI 20
[Tocenienne NpakTUYECKUX/Ta00PATOPHBIX 3aHITUN 20
Pe3ynpTaTBHOCTH pabOTHI HA MPAKTUYECKUX/TA00PATOPHBIX 3aHATUSIX 30
Hroro 100

O1IeHOYHOE CPEJICTBO
pe3yIabTaTOB MHAUKATOPOB
JNOCTHKEHHUI KOMIICTEHITIHI

Ne xoHTpOIBHON
TOYKH

MakcumanbHoe
KOJINYECTBO
Oaju10B

KpI/ITepI/II/I OLIEHKH 3HaHUI CTYJACHTOB

5 cemectp

KT 1 Kontponbhas pabora

15

Kpurepuu onieHKr OTBETa Ha Ka)IbIi
13 2-X TEOPETUUYECKUX BOIIPOCOB:
2,5 6amia — BBICTABIIAETCS, KOTIa

CTYJICHTOM J1aH MOJIHBIM,
pa3BEpHYTHII OTBET Ha

MOCTaBJICHHBIN BOIIPOC, MOKa3aHa
COBOKYITHOCTbh OCO3HAHHBIX 3HAHUU

IO JTUCIUILIMHE, JOKa3aTEILHO

PaCKpBITHl OCHOBHBIE MOJIOKEHUS

BOITPOCOB; B OTBETE MPOCIICKUBACTCS

YeTKask CTPYKTypa, JIOrH4ecKas
MOCJIE0BATEIbHOCTD, OTpaKaroIast
CYIIHOCTh PAaCKPBhIBAEMbIX MTOHSATHUH,

SIBIICHUM.

1,5 Ganna — BeICTaBJIsAETCS, KOTIa
CTYJICHTOM JIaH Pa3BEPHYTHIN OTBET
Ha MOCTABJICHHBIN BOIPOC, TOKa3aHa
COBOKYMMHOCTbh OCO3HAHHBIX 3HAHUH

M0 IUCLUIUINHE, B OCHOBHOM PACKPBIT

00Cy»XTaeMbIif BOIIPOC; B OTBETE

MPOCIIEAKUBAETCS JTOTUYECKAS
MOCJIE0BATEIBbHOCTD, OTpaKaroIast
CYIIHOCTb PACKPBHIBAEMBIX TOHATUI U
SIBIICHUM.

1 OGay1 — BBICTABIISIETCS, KOrAa
CTYJICHTOM JIaH HE MOJHBIA OTBET Ha
MOCTaBIIEHHBIN BONPOC, c1abo
PACKPBITHl OCHOBHBIE MTOJI0KEHUS
BOIIPOCOB; B OTBETE HAPYIIAETCS
CTPYKTYpa, JIOTHYeCKast
MOCJIEI0BATEIbHOCTD, OTPaXKaroIas
CYIIHOCTh PAaCKPBHIBAEMBIX TTOHSITHH.
0,5 Gayuta — 1aH HENOJHBIN OTBET,
MIpeICTaBISIOIINI cO00M
pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OIIMOKaMU B OTIPEAETECHUSX.
[IpucyTcTBYIOT parMeHTapHOCTbD,
HEJIOTUYHOCTh U310KeHus. CTyaeHT
HE OCO3HACT CB3b JAHHOTO MOHSTHS,
TEOPUH, ABJICHUS C IPYTUMHU
00BEeKTaMH JUCIUILINHEL.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETHU3aIUs U JOKa3aTeIbHOCTh




n3noxxenus. Peun HETrpaMOTHas.
JIonOSTHUTENbHBIE U YTOYHSIOINE
BOITPOCHI IpCIoJAaBaTe/id HC MPHUBOJAT
K KOPPEKIH OTBETA CTY/ICHTA HE
TOJBKO HA ITOCTABJICHHBIN BOIIPOC, HO
U Ha JIpyTUe BOIPOCHI TUCIMUITIIMHBI.
0 6ay1710B — IIpY IOJTHOM OTCYTCTBHH
OTBETAa, UMEIOIETO OTHOIIIEHUE K
BOIIPOCY.

Kpurepun oneHKH MpaKkTHKO-
OpPUEHTUPOBAHHBIX 33a4:

10 6ammoB. 3aaua permieHa
HOJHOCTBIO, KOJI ONITUMHU3UPOBAH,
cxema paboTocrnocoOHa, OT4eT
o(opMIIeH KOPPEKTHO
8 6ayutoB. 3a/1aua pelieHa, HO €CTh
HE3HAUUTEIbHbIE HEJJOCTATKH B
ONITUMM3AIHNHN KOJIa HITH 0()OPMIICHUH.
6 6ayu10B. 3a/1aua pelieHa, Ho
NPUCYTCTBYIOT OIIMOKHU B KOJIE HITH
cxeme, Tpedyromue 10paboTKu.

4 6autoB. 3ajada permieHa, Ho
MPUCYTCTBYIOT CEPhE3HBIC OIIHMOKU B
KOJIC WJTH cCXeMe, TpeOyromue
3HAYUTEIBHON JOPaOOTKH.

0 OamoB. 3amada He BBIIOJIHEHA HIIH
KOJI paboTaeT HEBEPHO.




KT2

KonrponbHas pabota

15

Kpurepun onieHKM 0TBETa Ha Ka)IbIi
U3 2-X TEOPETUYECKHUX BOIIPOCOB
2,5 6amna — BBICTAaBISETCS, KOTJa
CTYJICHTOM J1aH MOJIHBIM,
pa3BEpHYTHII OTBET Ha
MOCTaBJICHHBIN BOIIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHbBIX 3HAHUU
MO TUCIMIUIUHE, TOKA3aTeIbHO
PaCKpBIThl OCHOBHBIE MOJI0KEHUS
BOIIPOCOB; B OTBETE MPOCIICKUBACTCS
YeTKasl CTPYKTypa, JIOrH4ecKas
MOCJIE0BATEIBbHOCTD, OTpaKaroast
CYIIHOCTh PaCKpbhIBAEMbIX MTOHSATHUH,
SIBJICHU.

1,5 Ganna — BBICTaBIAETCS, KOTJa
CTYJICHTOM JIaH Pa3BEPHYTHII OTBET
Ha MOCTABJICHHBIN BOIIPOC, TOKa3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HAHUU
M0 IUCLMIUIMHE, B OCHOBHOM PACKPBIT
00Cy»X1aeMblif BOIIPOC; B OTBETE
MPOCIIEAKUBAETCS JTOTUYECKAs
MOCJIEN0BATEIbHOCTD, OTpaKaroIast
CYIIHOCTb PACKPBIBAEMBIX TOHATUI U
SIBJICHUH.

1 Gamn — BbICTaBIsAETCS, KOTAA
CTYJICHTOM JIaH HE MOJHBIM OTBET Ha
MOCTaBJICHHBIN BOMPOC, C1a00
PACKPBITHl OCHOBHBIE MOJIOKEHUS
BOIIPOCOB; B OTBETE HAPYIIAETCS
CTPYKTYypa, JIoTuuecKas
MIOCJIEI0BATEIbHOCTb, OTPaXKaroIIas
CYIIHOCTh PACKPBHIBAEMBIX TOHSITHH.
0,5 Oayta — naH HENOJHLIN OTBET,
NpeCTaBISIOMUN cOO0H
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OIIMOKaMU B OTIpEICTECHUSX.
[TpucyTcTBYIOT (hparMEeHTapHOCTD,
HEJIOTUYHOCTh U310KeHusA. CTyaeHT
HE OCO3HAET CBS3b IAHHOTO MOHATHUSA,
TEOPUH, ABJICHUS C IPYTUMHU
00bEeKTaMU AUCIUTUIHHBI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETHU3aIus U JOKa3aTeIbHOCTb
n3JI0KeHus. Peub HerpamoTHast.
JlonOTHUTENBHBIE U YTOYHSIOIINE
BOIIPOCHI TPENOIABATENSI HE TPUBOIST
K KOPPEKIIUH OTBETA CTYICHTa HE
TOJIBKO Ha IMOCTaBJIEHHBIN BOIPOC, HO
Y Ha JAPYTrHe BOMPOCH TUCHUILTAHEIL.
0 6a;1710B — IpY IOJTHOM OTCYTCTBHH
OTBETA, UMEIOIIETO OTHOIICHUE K
BOIIPOCY.

Kputepuu olieHku mpakTHKO-
OPUEHTUPOBAHHBIX 33/1a4:




10 6ammoB. 3amaya pemieHa
MOJTHOCTBIO, KOJ ONTUMHU3UPOBAH,
cxema paboTocrnocoOHa, OT4eT
oopmIIeH KOPPEKTHO
8 6ayutoB. 3a1aua pemieHa, HO €CTh
HE3HAYUTEIbHBIC HEJOCTATKU B
ONITUMH3AINHU KOJIa WITH O()OPMIICHUH.
6 6ayu10B. 3a1aua peuieHa, Ho
MPHUCYTCTBYIOT OIMTUOKH B KOJIC WIIH
cxeme, Tpedyromre 10paboTKu.

4 6annoB. 3agaya peiieHa, Ho
MIPUCYTCTBYIOT CEPhE3HBIC OIIMOKHU B
KOJIE WIH cXeMe, TpeOyrolme
3HAYUTENBHON T0pabOTKH.

0 OamoB. 3amada He BBIIOJIHEHA WMIIH
KOJ1 paboTaeT HEBEPHO.

KpuTtepun u m1kajibl OeHUBAHUS Pe3yJIbTATOB 00y4YeHHsI HA IPOMEKYTOUHOW aTTeCTAIINU

[Ipy mpoBeneHWU WTOTOBOM arrecTanuu «3adeT» («IuQQGEepPeHIIMPOBAHHBIN 3a4eT», «3IK3aMEH))
NpenojaBaTel0 C COTJachs CTYACHTA pa3peliacTcs BBICTABISITh OICHKH (COTIUYHO», «XOPOIIOY,
«YIOBIICTBOPUTEIILHO», «3a4eT») MO pe3yJbTaTaM HAOpaHHBIX OaIOB B XOJ€ TEKYIIEro KOHTPOJS
yCIIEBaEMOCTH B CEMECTPE MO BHIIIE MPUBEICHHON IIIKaJIe.

B cmydae otkaza — cTyneHT caaetr 3adeT (auddepeHmpoBaHHbIA 3a4eT, Y9K3aMEH) M0 MPUBEICHHBIM
BBIIIIE BOTPOCaM M 3ajaHusM. MToroBas ycneBaeMmocTh (3aueT, auddepeHInpoBaHHBIN 3a4eT, 3K3aMCH) HE
MOXXET OIICHUBAThCS HHUKE CYMMBI OalllIOB, KOTOPYIO CTyJEHT Ha0pal MO0 UTOraM TeKymed u
POMEKYTOYHON YCIIEBAEMOCTH.

[Ipu cnaue (3auera, nuQGEPEHIUPOBAHHOTO 3a4yeTa, HSK3aMeHa) K 3apa0OTaHHBIM B TEUYCHHUE
ceMecTpa CTyACHTOM OauiaM MpUOaBJIAIOTCS Oauibl, IMOJydeHHble Ha (3audere, auddepeHIIMpPOBaHHOM
3ayeTe, SK3aMEHe) U CyMMa 0aJlsIoB MEPEBOAUTCS B OIICHKY.

Kputepun u mkaJjibl oleHUBaHHS OTBETA HA 3a4eTe

[To nucuumimuHe «OCHOBBI MHUKPOIPOLIECCOPHON TEXHUKH» K 3a4eTy JOIMYCKalTCS CTYJEHTHI,
BBINOJIHUBIINE U CHABIIUE MPAKTHUYECKUE PAaOOTHI MO JUCHUILIMHE, UMEIOIINE €KEMECSIUHYI0 aTTeCTAIUI0
u 0e3 mpuBszke K HaOpaHHBIM OayiaM. CtyneHTaM, HaOpaBmuM Oosee 65 6anioB, 3a4eT BBICTABISETCS IO
pe3yabTaTaM TEeKyILIeH yclieBaeMOCTH, CTyJEHTbI, He HaOpapmiue 65 0ayioB, CHAAIOT 3a4eT MO BOIPOCaM,
npenycmorpeHHbiM  PITJ[. MakcumanbHas cymMma OayioB 1O NPOMEXKYTOYHOM aTTecTallvd (3a4ery)
ycTaHaBiMBaeTcs B 15 Oannos

Bompoc 6unera Kommgectro 6amios
Teopetnueckuii Bonpoc 105
3amaHus Ha MPOBEPKY yMEHUIT o5
3anaHus Ha IPOBEPKY HABBIKOB 1o 5

Teopernueckuii BOnpoc

5 GayJI0B BBICTABISETCSA CTYJIEHTY, MOJHOCTBIO OCBOMBIIEMY MaTepuall JUCLMIUIMHBI MM Kypca B
COOTBETCTBMUM C Y4Y€OHOH IpOrpaMMoOM, BKJIIOYash BOIPOCHl paccMaTpUBAaEMble B PEKOMEHIOBaHHOMU
IPOrpaMMOIl JTOTMOJIHUTENBHON CIPABOYHO-HOPMATUBHOM M HAay4YHO-TEXHUYECKOM JIMTEpaTypbl, CBOOOJHO
BIIQJICIOIIEMY OCHOBHBIMU IOHATHSIMU JUCLUUIUIMHBL. TpeOyercss TNOJHOE NOHMMAaHHE M YETKOCTh
U3JI0KEHUsT OTBETOB 0 AK3aMEHALIMOHHOMY 3aJjaHHI0 (OMJIETy) M JOMOJHHUTENbHBIM BOIIPOCAM, 33JaHHBIX
9K3aMEHATOpoM. JlomonHWTENbHBIE BOMNPOCHl, Kak NPaBWIO, JODKHBI OTHOCUTBCS K MaTepuaily
JUCLUIUIMHBl WM Kypca, HE OTPaXEHHOMY B OCHOBHOM HK3aMEHAIlMOHHOM 3aJjaHUU (OUJIeTe) U BBIABIISIOT
MIOJIHOTY 3HAHUH CTYyAEHTA IO JUCLUILINHE.

4 Oamra 3acioyXHBaeT CTYJACHT, OTBETHBIIMN TOJHOCThIO M 0€3 OomubOOK Ha BOIMPOCHI
9K3aMEHAIIMOHHOTO 3aJaHUsl M IOKA3aBIIMN 3HAHUS OCHOBHBIX IMOHATHM JUCIUIUIMHBI B COOTBETCTBHM C
00s13aTeIHbHOM MPOTPaMMOK Kypca M peKOMEH/I0BAaHHOW OCHOBHOM JIMTEPATYPOM.

3 Oamma JaH HEJOCTAaTOYHO TIOJHBIA M HEJOCTaTOYHO pa3BepHYTHIH oTBeT. Jlormka wu
MOCJIEIOBATENbHOCTh M3JIOKEHHMsI HMMEIOT HapylleHus. JlomylieHbl OIIMOKM B PACKPBITUM IOHATHH,
ynotpebnennn TepMuHOB. CTYIEHT HE CIOCOOCH CaMOCTOATENBHO BBIICIUTH CYIIECTBEHHBIE U




HECYIIECTBEHHbIE TPU3HAKKM U MPUUYUHHO-CIEACTBEHHBbIE CBA3H. CTyIEeHT MOXET KOHKPETU3HPOBATh
0000IICHHBIE 3HAHMS, JIOKa3aB Ha TMpUMEpax UX OCHOBHBIC TIOJIOKEHUS TOJBKO C TMOMOIIBIO
npenoaasarens. PeueBoe oopmiienue TpedyeT nonpaBokK, KOPPEKIIHH.

2 Oayna JaH HEMOJHBIA OTBET, MPEACTABISIONIUN cOO0H pa3po3HEHHBIC 3HAHHS MO TEME BOIPOCa C
CYLIECTBEHHBIMU  OIIMOKaMu B  ompeaeneHusx. IlpucyTctByror ¢QparMeHTapHOCTb, HEITOTUYHOCTh
HU3JI0XKCHUA. CT}’IICHT HEC OCO3HACT CBA3b HOAHHOI'0 IIOHATHUA, TCOPHUH, ABJICHUA C APYTHUMU O6'I)GKT21MI/I
TUCHUIUTMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpPETH3AIMS M JIOKA3aTEIbHOCTh U3JIOXKEeHHs. Peub HerpamoTtHas.
I[OHOHHI/ITCJIBHBIG N YTOUHAIOIIHEC BOIIPOCHI IMPpEHIoAaBaTC/II HC MPHUBOJAT K KOPPCKIHUU OTBCTA CTYyACHTA HEC
TOJILKO Ha MOCTABJICHHBIN BOMIPOC, HO U Ha JPYTHe BOMPOCH! TUCIUTUINHBI.

1 Gannm JgaH HEMOJIHBIM OTBET, MPEACTABISIONIUN COOOW pa3po3HEHHBIE 3HAHUS MO TEME BOMpOCca C
CYLIECTBEHHBIMU  olIMOKaMu B  ompeaencHusx. IlpucyTctByior ¢QparMeHTapHOCTb, HEIOTUYHOCTh
HU3JI0XKCHUA. CT}’HGHT HC OCO3HACT CBA3b AAHHOI'O IIOHATHUA, TCOPHUH, ABJICHUA C APYTHUMU OGBCKT&MI/I
TUCHUIUTMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpPETH3AIMS M JIOKA3aTEIbHOCTh U3JIOXKEeHHs. Peub HerpamoTtHas.
I[OHOHHI/ITCJIBHBIG N YTOUHAIOIIHEC BOIIPOCHI IMpETIoAaBaTC/isI HC NPHUBOJAT K KOPPCKIHUU OTBCTA CTYyACHTA HEC
TOJILKO Ha MOCTABJICHHBIM BOMIPOC, HO U Ha JPYTHe BOMPOCH! TUCIUTUINHBI.

0 6ayIoB - MpH MOJTHOM OTCYTCTBHU OTBETA, MMEIOLIETO OTHOIIEHHE K BOIIPOCY.

3ajaHus HAa TPOBEPKY YMEHUM U HaBBIKOB

5 GamioB 3agaHuUs BBITIOJHEHBI B 0003HAYEHHBIN NpPENOJaBaTejieM CPOK, MUChbMEHHBIM OT4eT O3
3aMeuaHuii. PaboTa BBIIIOJIHEHA B ITOJHOM 00bEME ¢ COOIIOIEHHEM HEOOX0IUMOM MOCIIeI0BATEIbHOCTH.

4 Oamra 3amaHus BBINIOJIHEHBI B OOO3HAYCHHBIM NPENOJaBaTejeM CpPOK, MUCBMEHHBIH OTYET C
HEOOJIBIITNMH HETOUYETAMH.

2 OamwioB 3amaHus BBINOJHEHBI C 3aJ€pP)KKOW, IHUCBMEHHBIM OTYET ¢ Hexoudetamu. Pabora
BBITIOJIHEHA HE MOJHOCTHbIO, HO OOBEM BBHINIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh IPABUIbHBIC
pe3yabTaThl U BHIBOJIBI.

1 OamtoB 3amaHus BBIIOIHEHBI YACTHYHO, C OOJBIIMM KOJWYECTBOM BBEIYHCIUTENBHBIX OIIHOOK,
00beM BBITTOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CIENIAaTh MTPABUILHBIX BEIBOIOB.

0 OamnoB 3amaHus BBHIMOTHEHBI, MACHMEHHBIA OTYET HE TPEJCTABICH WM paboTa BHINIOJHEHA HE
TOJTHOCTBIO, U 00BEM BBITIOJTHEHHOM YacT pabOThI HE TMO3BOJISET CAENATh MPABHIBHBIX BBIBOJIOB.

7.3. IlpumepHble OLEHOYHbIE MATEPHAJBI IS TeKYLIero KOHTPOJISI YCIeBAaeMOCTH U MPOMEKY-
TOYHOM aTTECTAIMM MO UTOraM OCBOEHMS IUCHUILTHHBI «OCHOBBI MUKPONPOIECCOPHOI TEXHUKI))

[TpomexyTouHasi aTTecTanus

IlepedeHp TUIIOBBIX BOIIPOCOB:

1. Kakue ycrpoticTBa comepkut nporeccop Mukpokontposepa? OITK-1.3 (3)

2. Ins wero npennaznadeno AJIY? OIIK-1.3 (3)

3. Kakoil BHJI mamMsATH MUKPOKOHTpoOJUiepa IpeaHa3HadyeH i XxpaHeHus nporpammbl? OITK-1.3
3)
. B uem otimume noanporpammel ot iporpammbl? OI1K-1.4 (3)
. 13 kakux nByx vacteit cocrout komanaa? OIIK-1.4 (3)
. Kakue nmena umerot napasienbHbie opThl MUKpoKoHTposuiepa? OITK-4.1 (3)
. dns wero npennasnauen peructp DDRx (rne x — umsa nopta)? OIIK-4.1 (3)
. Hnst wero npennasnaven peructp PORTx (rne x — umsa nmopta)? OIIK-4.1 (3)
. JAns yero npenHa3HavyeHa KjaaBuatypa B MukpomnpoueccopHom ycrporctse? OIIK-5.1 (3)

10. B xako¥i mamsiTh MUKPOKOHTPOJIJIEpA XPAHATCS JTaHHbIE U3MEHSEMBIE C MOMOIIBIO KJIABUATYPbI
1 B yeM ocoOeHHOCTh 310k nmamsatu? OITK-5.1 (3)

I1. B yeM npeuMymniecTBO ajropuTMa MNpEphIBAaHUM MEpe] aIrOPUTMOM MPOrpaMMHOrO OIpoca
kiaBuatypsl? OIIK-5.1

12. JIns yero npeaHa3Ha4€H BCTPOEHHBI B MUKPOKOHTPOJIIEP aHaloroBelil kommnapatop? [11K-2.1

13. Ecnu Ha Bxozme (+) anamoroBoro kommapatopa (AK) nampspkenue 3,15 B, a Ha BXome (—)
HamnpspkeHue 3,14 B, To kakoii orudeckuii ypoBeHb Oyaet Ha Beixoge AK? ITK-2.1

14.Kakoit pa3psin peructpa ynpasieHus padoroit AK nmokaseiBaet coctosinue Bbixona AK? TTK-2.1

15. Jns dero mpenHa3HA4eH BCTPOCHHBIH B MHUKPOKOHTPOJUIED  aHAJIOro-mU¢POBOM
npeodpaszosarens (ALIT)? TTIK-2.2
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16. Ecnn Ha Bxoae 8-paspsaHoro ALl HampspkeHHe paBHO ONOPHOMY HaNpsKEHUIO, TO KakKoi
JBOMYHBIN KOJT OyieT Ha ero Bbixoze? [1K-2.2

17. Kak uzmensiercs Tounocth ALIIT ¢ moBbieHuem ero taktoBoi yactotel? I1K-2.2

18. B uem 3akmirouaercs pynkuus «3axsatan? [1K-2.3

19. CxonbKO perucTpoB KOHTPOJIsA/yIpaBieHus cofaepkut Taiimep/cuetunk TC1? T1K-2.3

20. CkomabKo pa3psanoB coaepxut peructp 3axsara? [1K-2.3

21. B yeMm 3akirodaercss IPUHLHUII U3MEPEHMS YacCTOThl CIEAOBAaHUS IPSIMOYTOJIBHBIX HUMITYJIBCOB?
IK-2.1

22. B 4eMm 3akiaro4aeTcs METOl LIMPOTHO-UMITYIbCHOM Moayssiuun? T11K-2.1

23. B uem 3akirodaercs OTIMYME CHHXPOHHOTO Npuemoriepenaryrka oT acuHxpoHHoro? OITK-1.3
3)

24. U3 xakux Tpex ocHOBHBIX 0710K0B coctouT USART? OIIK-1.3 (3)

ITpakTHKO-OpHEHTUPOBAHHBIE 33]]a41 U 3a/IaHUS:

1. Emxocte mamstu nporpamm (FLASH) wmmuxpokonTposnepa cemeiictBa AVR cocraBuser 2
Ko6aiir. Cxonpko OuT nHpopManuu MoxeT BMecTuTh JaHHas namsate? OIIK-1.3 (V)

2. Cuyeruyuxk komaHn 10-pazpsasbiii. Cxonpko sueek mnamsatu  nporpamm  (FLASH)
MHUKpPOKOHTpoJuiepa cemeiicTBa AVR MoxkHO anpecoBaTs 3TuM cuetunkom? OIIK-1.3 (T/)

3. Paszpaborarhs moamporpamMmy Ijsi 3arpy3Kd KOHCTaHTHI A B JII0OOW M3 PErucTpoB MIIAJIIEH
rpynnsl 6;10ka POH. Koncranta A — HoMep BapuanTa (HoMep B civcke yueOHoit rpynmsl). OIIK-1.4 (V)

4. Pazpaborare moamporpaMmy apu(pMETHUECKOTO CYMMHPOBAHUS ABYX KOHCTaHT A+B, TIe
B=A+10. OIIK-1.4 (TH).

5. Pa3zpaborath moamporpaMMmy sl ONpOCa COCTOSIHUSL BBIXOJla AHAJIOrOBOIO KoMmIaparopa, M
€CJIM, Ha €T0 BBIXOJe JIorhdeckas 1, To BRIBECTH JOrHueckyro equHuiy B paspsa PB1. TIK-2.1 (V.2)

6. PaccuuraTh 3HaueHHME JABOMYHOrO Koaa Ha Bbixoge 10-paspsanoro AILll, ecnu 3HaueHue
onopHoro HanpspkeHus: Vref =5 B, a Bxonnoe Hanpsikenue Vex=2,5B. [1K-2.2 (V.6), [1K-2.3 (V.8)

7. PaccuurtaTh 3HAUYE€HHME JBOMYHOIO KoAa Ha Bbixoje 12-paspsanoro ALl ecnu 3HaueHue
onopHoro HanpsbkeHus Vref =1 B, a Bxognoe VBx=0,1B. TIK-2.2 (T1.4), TIK-2.3 (TA.5)

8. Ha Bxon 8-pa3psagHOro cueTymka MmocTymnaroT TaKTOBbIe UMITYJIbChI ¢ yacToTol 100 I'u. Ckonbko
BpEMEHH MOoTpedyeTcs cueTuuky (mociue ooHyneHus ) 1o ero nepenonnenus? [1K-2.1 (V.2)

9. Taiimep/cuerunk pabotaer B pexume ObictponeiicTByromuii [IIMM (Fast PWM). Paccuutats
kodpdunuent 3anonnenus LIIMM curnama, ecam perucTp CpaBHEHHUS COAEPXKUT kon 250, a CUETHBIH
peructp TCNT1 nactpoen Ha ko3 duruent cueta TOP=1000. ITK-4.1 (T/1.5)

10. Cxkopocts nepemaun naHHbix 1o uHtepdeiicy USART cocrapnser 9600 Goxa. Paccumrate —
CKOJIBKO TIOTpeOyeTcss MUKPOKOHTPOJUIEPY BpeMeHH, uToObl mepenath 100 GalT MaHHBIX, €CIIM KaKIIbIi
0alT MaHHBIX coAePKUT cTapT U ctor OuThl. OIIK-1.3 (V)

11. Ha mepenauy kaxaoro oura nanueix 1mo uatepdeiicy USART MUKpPOKOHTpOJUIEp 3aTpadrBacT
1200 Mxc. PaccunTath ckopocTh nepenayu gaHHbix B 6ogax. OIIK-1.3 (T/)

Kontponbshas Touka 1

[lepeueHb THIMOBBIX BOIIPOCOB:

1. Kakue ycrpoiictBa cosiepkut mnporeccop Mukpokontpoiepa? OIK-1.3 (3)

2. JIns wero npennasnadeHo AJIY? OIIK-1.3 (3)

3. Kakoil BuJ mamsITH MUKpPOKOHTpOJUIEpa NpeaHa3HadeH Juisl XpaHeHus mnporpammbl? OIIK-1.3
3
. B ueM otnnune noanporpammsl ot nmporpaMmmsl? OIIK-1.4 (3)
. I3 kakux nByx vacteit cocrout komanaa? OITK-1.4 (3)
. Kakue nmena umerot napamienbHbie TopThl MUKpokoHTposuiepa? OITK-4.1 (3)
. st wero npennasnaven peructp DDRx (rne x — umsa nmopta)? OIIK-4.1 (3)
. s yero npennasznaven peructp PORTx (rae x — umst nopra)? OIIK-4.1 (3)
. Ins gero npenHa3HavyeHa KiaaBUaTtypa B MukpomnpoueccopHom ycrporictee? OITK-5.1 (3)

10. B xakoil namMsATH MUKPOKOHTpOJUIEpA XpaHATCS JaHHbIE M3MEHSEMbIE C IOMOUIbIO KJIABUATYpPHI
U B 4YeM ocoOeHHOCTh 3ToM mamsatu? OITK-5.1 (3)

11. B ueM npeumylecTBO aJropuTMa MPEPBIBAHUN IE€pPE] aJrOPUTMOM IPOTrPAMMHOIO OIpoca
kinaBuaryps? OIIK-5.1 (3)
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[IpakTHKO-OpUEHTUPOBAHHBIE 3a7aul U 3aJaHUS:

1. Emkocte mamsatu mnporpamm (FLASH) wmuxpokontpomnepa cemeiictBa AVR coctaBiser 2
Ko6aiit. Cxonbko OuT nHpOpMamu MoxeT BMecTuTh naHHas namstb? OITK-1.3 (V)

2. Cuyerunk komaHna 10-paspsasubiii. Ckonmbko sueek mamstu nporpamm  (FLASH)
MUKpOKOHTposuiepa cemerictBa AVR MoxHO agpecoBath 3tuM cuetyrkom? OIIK-1.3 (T/I)

3. Pazpabotath moamporpamMmy Ajsi 3arpy3kd KOHCTAHTBI A B JH0OOH U3 PErUCTPOB MJilajuie
rpymibl 6;0ka POH. Koncranta A — HoMep BapuanTa (HoMep B criucke yueoHoi rpymrsl). OIIK-1.4 (V)

4. PazpabotaTh NOANpPOrpaMMy apH(pPMETHUYECKOr0 CYMMHMpOBAaHHS JABYX KOHCTaHT A+B, rnae
B=A+10. OIIK-1.4 (TH).

KonTtponwshas Touka 2

[lepeueHb THIMOBBIX BOIIPOCOB:

1. 1514 yero npegHa3HaueH BCTPOECHHBIM B MUKPOKOHTpOJIIEp aHaiaorosslii komnaparop? I1K-2.1

2. Ecnim Ha Bxoae (+) amamoroBoro kommapatopa (AK) nampspkenue 3,15 B, a Ha Bxome (-)
HanpsbkeHue 3,14 B, To kakoi jornueckuil ypoBeHb Oynaet Ha Boixoge AK? TTK-2.1

3.Kaxkoi#i pa3psia peructpa ynpasienus padoroii AK nmokaseiBaet coctostaue Bbixoga AK? T1K-2.1

3. na dyero mpeAHa3HaYeH BCTPOSHHBIH B  MHKPOKOHTPOJUIEp  aHAJIOTO-IU(pPOBOMA
npeobpazoBarens (ALIT)? T1K-2.2

4. Econ Ha Bxoae 8-paspsnHoro ALl HanpspkeHHMEe paBHO OMOPHOMY HANpSKEHUIO, TO KakKoi
JTBOWYHBINA KO Oy/ieT Ha ero Beixoze? [1K-2.2

5. Kak uzmensiercs Tounocts ALl ¢ moBeiiennem ero TaktoBoit yactotsl? 11K-2.2

6. B yem 3akmouaercs ¢pynknusa «3axsara»? [1K-2.3

7. CKOITBKO PETUCTPOB KOHTPOJIS/yIpaBiieHus: conepkut Taimep/cueruuk TC1? T1K-2.3

8. CKOJIbKO pa3psioB coaepxkuT peructp 3axpata? [1K-2.3

9. B uem 3axirodaercss NPUHIUI W3MEPEHUS YACTOThI CJIETOBAHMS MPSIMOYTOJIBHBIX HMITYJIBCOB?
[K-2.1

10. B yem 3akirogaercs METOJl HIMPOTHO-UMITYIbCHOM Moayssiuun? [1K-2.1

[TpakTHKO-OpHEHTUPOBAHHBIC 337Ul U 3aJaHUS:

1. Pa3paboraTp moamporpammy ajsi ONpOca COCTOSIHUS BBIXOJa aHAJIOTOBOTO KOMIIapaTropa, H
€CJIM, Ha €T0 BBIXOJIC JIOTUYeCcKasi 1, To BBIBECTH Jornyeckyto enuuuiry B paspsaa PB1. T1K-2.1 (VY.2)

2. Paccuurtarh 3HaueHHe JBOMYHOrO Kojaa Ha Bbixoge 10-paspsanoro AIIl, ecnu 3HaueHue
onopHoro HanpsbkeHus Vref =5 B, a BxogHoe Hanpspkenue VBx=2,5B. [1K-2.2 (V.6), [1K-2.3 (V.8)

3. PaccuuraTh 3HaUY€HHME JABOMYHOIO KOAa Ha BbIxoje 12-paspsanoro AILll, ecnu 3HaueHue
onopHoro HanpsbkeHus Vref =1 B, a Bxognoe VBx=0,1B. TIK-2.2 (T1.4), TIK-2.3 (TA.5)

4. Ha Bxoj 8-pa3psIHOTO CUYETUMKA MOCTYMAIOT TaKTOBble UMMYJbCHI ¢ yactoTor 100 I'u. Ckonbko
BpEMEHHU MOTpeOyeTcs cueTuuky (mociie oOHyseHus) a0 ero nepenosnenus? 11K-2.1 (V.2)

5. Taiimep/cuetunk pabotaer B pexume ObictponeictByromuii [IIMM (Fast PWM). Paccuutats
kod(pdurment 3anomnenust [IMM curHama, ecid peructp CpaBHEHHUs colepXuT koj 250, a cueTHBIH
peructp TCNT1 nactpoen Ha ko3 duruent cueta TOP=1000. TTK-4.1 (T/1.5)

8. IlepeyeHb OCHOBHOI W JONMOJHUTEJbLHON Y4eOHOH JIMTEPaTypbl, HEOOXOAMMOI /JI OCBOCHUS
AUCHMILINHBI

a) IlepeueHb OCHOBHOW W JONOJHUTENBHOM Yy4eOHOM JIMTEpaTypbl, HEOOXOAMMOH [ OCBOCHHUS
JUCIUITAHBI

OCHOBHaf
JI1.1 Tyces B.I., I'ycee . M. DnekTpoHUKa ¥ MHKPOIPOILIECCOpPHAs TEXHUKA [DJIECKTPOHHBIN
pecypc|:yueonuk ; BO - bakamaBpuar. - MockBa: KuoPyc, 2024. - 798 c. — Pexum nocryna:
https://book.ru/book/950127

JAOMOJTHUTEIbHAS
JI2.1 Paccankun 0. WM., Cununpsin A. B. MukponponeccopHass TexHuka. CrenuanbHble BOIPOCHI
NPOEKTUPOBaHUS [DNEeKTpoHHBIH pecypc]:yuel. mocobue ; BO - bakanmaBpuar. - MockBa: MITY um.
H.D. baymana, 2016. - 64 ¢. — Pexxum noctyna: https://e.lanbook.com/book/103543



J12.2 CmupnoB 0. A., CokonoB C. B., TutoB E. B. OCHOBbI MUKPO3JIEKTPOHUKH U MHKPOIIPOIIECCOPHOM
TEeXHUKH [DNeKTpoHHbIH pecypc]:yueb. mnocobue; BO - bakanaBpuar, Maructparypa. - CaHKT-
[TerepOypr: Jlaus, 2022. - 496 c. — Pexxum moctyna: https://e.lanbook.com/book/211292

JI2.3 BomoBo3oB A. M. MUKpOKOHTpOJIEPHl UIsi CHCTEM aBTOMATUKH [DJEKTPOHHBIN pecypc]:yuel.
nocobue ; BO - bakanaBpuar. - Bonorma: Uudpa-Unxenepus, 2022. - 168 c. — Pexxum pgocrymna:
https://znanium.com/catalog/document?id=417408

0) Meroauueckue wmarepualbl, pa3paboTaHHbIE MpemofaBaTeNssMU KadeApbl MO AWCIHUILIAHE, B
cooTtBeTcTBHHU ¢ ipoduiem OII.

JI3.1 bopomun H. ®., Cygauk 0. A. ABromaTu3anus TEXHOJOTHYECKHUX IPOIECCOB:YUYCOHUK IS

CTYIEHTOB BY30B Mo crnenuanbHoctd 311400 "Dnextpudukamus W aBTOMaTtusamus c.-X. mnp-sa". - M.:
KomocC, 2007. - 344 c.

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHMKAUIMOHHOH cetn «HWHTepHeT», HE00X0-
AUMBIX JIJIs1 OCBOEHHUS TUCHUILINHBI

No HaumenoBanue pecypca cetu «HTEpHET» DJEeKTPOHHBIN aJpec pecypca

1 Mup KHHUT IO MUKPORJIEKTPOHUKE http://book.mirmk.ru/

p  |Becnmamian dneTporan GHOMOTEKA ORI "B 1 ych, archive.org web/201911220

p peeyp 92928/http://window.edu.ru/

HayuHno-00pa3oBaTenbHbIN nopTan TYCYP |
MHukponponeccopHble yCTpoiicTBa M CHUCTEMBL: YdeOHOe ) .

3 nocobue / Pycanor B. B., lllerener M. 10. — 2012. 184 hitps://edu.tusur.ru/publications/867
c.

4 IEKTPOHHEIA HayHHbIHI apxup Ypey: https://elar.urfu.ru/handle/10995/56773
MukponporeccopHasi TEXHUKA: YICOHUK

5 HOY VIHTYHT | OcnoBel MUKpONPONCCCOPHOH TeXHUKH https://intuit.ru/studies/courses/3/3/info
| Uadopmarus




10. MeTonnueckue ykazanus AJsi 00y4ai0MXcsl M0 OCBOEHUIO TH CHUTITUHbI

[Ipy u3ydyeHUH MUCHUIUIMHBI HEOOXOAMMO OOpaTUTh BHMMAaHHME HA TOCJIEI0BATENILHOCTh M3YYCHHS
TEM.

B nexkumsax u3nararoTcsi OCHOBHBIE TEOPETHUECKUE CBEJICHUS, COCTABIISIOLUIME HAYYHYIO KOHIIETIIHIO
Kypca. 71 yCcnenrHoro 0CBOeHus JEKIIMOHHOTO MaTepuaia peKOMEHIyeTCs:

- MIOCJI€ MPOCTYIIUBAHUS JEKIUU MPOUYUTATh €€ B TOT KE JCHb;

- BBIJICTTUTH MapKepaMu OCHOBHBIC MOJIOKEHUS JICKITUH;

- CTPYKTYypUpOBaTh JIEKIIMOHHBIH MaTepHal C TOMOIIbI0 MOMET Ha MOJSIX B COOTBETCTBUU C
MIPUMEPHBIMH BOTIPOCAMU JJISI IOJTOTOBKH.

B mpomecce JEKIMOHHOTO 3aHATHUS CTYIEHT JOJKEH BBIACTSATh BAa)KHBIE MOMEHTHI, BBIBOJIBI,
OCHOBHBIC TIOJIOKEHUS, BBIACIATH KIIOYEBBIE CJIOBA, TEepMUHBL. (003HAYUTH BOMPOCHl, TEPMHHBI,
MaTepuan, KOTOPHIA BBI3BIBAET TPYIAHOCTH, MOMETUTH M TIOMBITATbCA HAWTH OTBET B PEKOMEHIyeMOU
autepatype. Eciam camocTosTenbHO He ymaércs pa3o0parhes B Marepuale, HeoOXO0AUMO CHOpMYIIMPOBATH
BOMPOC U 3aJaTh MpernojaBaTeNli0o Ha KOHCYJbTalMW, Ha 3aHATHH. CTyIEHTY pPEKOMEHAYeTCsS BO BpeMs
JIEKIIMM yYacTBOBAaTh B OOCYKIEHWW MPOOJIEMHBIX BOMPOCOB, BBICKA3BIBATH W apPTyMEHTHUPOBATh CBOE
MHEHHE. OJTO CHOCOOCTBYeT JIydYllleMy YCBOEHHIO MaTepuana JIeKIMM U O0OJeryaeT 3almoMHHAHUE
OTICNBHBIX BBIBOJIOB. [IpoCiTylraHHbBIi MaTepwall JIeKIUH CTYJCHT JO0JbkeH mpopaborate. OT TOTO,
HACKOJIbKO 2(Q(PEeKTUBHO 3TO OyAeT caelnaHo, 3aBUCUT U MPOYHOCTh yCBOCHHUs 3HaHUM. Pekomenmyercs
NepeunTaTh TEKCT JICKIMH, BBIIBUTH OCHOBHBIE MOMEHTHI B KaXXIIOM BOIIPOCE, 3aT€M O3HAKOMUTBHCA C
U3JI0KEHHEM COOTBETCTBYIOIIEH TeMbl B Y4eOHUKAX, MPOAHAIM3UPOBATH JOMOIHHUTEIBHYIO YyueOHO-
METOJMYECKYI0 M Hay4YHYIO JIUTEepaTypy IO TeMe, pacliupuB M yIrJIyOMB CBOM 3HaHUsA. B mporecce
PEKOMEHJIyeTCS BBIIUCHIBATh M3 M3YYEHHOUM JUTEpaTyphl M MOAOUpATh CBOM MPUMEPHI K H3JIOKEHHBIM Ha
JICKIIUH TTOJI0KEHHUSM.

B Xxone JEeKIMOHHBIX 3aHATHHA OOYYalONIMMCS PEKOMEHAYETCSl BBINOJHATH CIEAYIOIIUe ICHCTBHSL.
Bectn koHcnektupoBaHue ydeOHoro marepuwana. OOpamarh BHUMAaHHE Ha KaTeropuH, (OPMYIUPOBKH,
pacKpbIBaIOIIUE COJAEPKaHUE TE€X WJIM WHBIX SBICHUI M MPOILIECCOB, HAYYHBIE BBIBOJBI W MPAKTHUYECKUE
PEKOMEH/IallUK 10 MX MPUMEHEHUIO. 3aJaBaTh MPENOAaBaTeNI0 YTOUHSIONIUE BOMPOCH! C ILIEJbI0 YSACHEHUS
TEOPETHUECKUX TOJO0KESHHM, pa3pelieHus] CIOPHBIX CUTYaIIUH.

KenarenbHO OCTaBUTH B pabOUMX KOHCIEKTaX IOJIsl, HA KOTOPBIX BO BHEAYJIUTOPHOE BPEMsI MOKHO
clenaTh MOMETKH U3 PEKOMEHJIOBAaHHOW JMTEpaTyphl, JOMOJHSIONIME MaTepHall MPOCITYIIaHHON JIEKIHH, a
TaKKe MOUYEPKUBAIOIINE OCOOYIO BaXKHOCTh T€X WJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Pekomenayercss cneayrommMm 00pa3oM OpraHH30BaTh BpeMs, HEOOXOAMMOE [UIS HW3YYEeHHS
JUCIIUTUTUHBI

N3ydeHne KOHCIIEKTa JICKIIMHU B TOT ke J€Hb, mociie Jekiuu — 10-15 MunyT.

N3ydyeHne KOHCIIEKTa JIEKIUH 3a J€Hb Niepe cienytomei aexkuuei — 10-15 MunyT.

W3ydeHne TeopeTHUECKOro MaTtepuasa no yueOHIUKY U KOHCIIEKTY — | yac B HE/IedIo.

Jlns  moHUMaHWA ~ MaTepualla M KAueCTBEHHOIO €ro  YCBOGHHS  PEKOMEHJIyeTCsl  Takas
IIOCJIENOBATEILHOCTD JEHCTBUH:

1. Tlocne mpociymuBaHUS JCKIUUM W OKOHYAHUS Y4YEOHBIX 3aHSATHI, NPH TOJATOTOBKE K 3aHATHSIM
CIIEYIONIETO JHS, HYy>)KHO CHayaia MpOCMOTPETh U 00JyMaTh TEKCT JIEKLIHHU, MpociyiianHoi cerogus (10-
15 MunHyT).

2. Ilpu moAroTOBKE K JIGKIMH CIEIYIOIIETO AHs, HYKHO MPOCMOTPETh TEKCT MpPEeAbIAyIIeH JIEKIHUH,
MOJlyMaTh O TOM, KaKast MOKET ObITh TeMa cienyromieit nexiuu (10-15 MunyT).

3. B Teuenue Henenu BeIOpaTh Bpems (1-4ac) 1 paboThl ¢ TUTEpaTypoil B OMOIHOTEKE.

Pexomenayercs UCTIOIB30BATh METOUUYECKUE YKA3aHUS 110 KypCY, TEKCT JICKIIUH ITPerno/1aBaTerisi.

Teopetnyeckuii Martepuan Kypca CTaHOBUTCS Ooyiee TOHSTHBIM, KOT/Ia JOMOJIHUTENBHO K
MPOCIYIIMBAHUIO JIEKIIMM M M3YyYCHHMIO KOHCIEKTa, HW3y4yaloTcss M KHUTH. Jlerde OCBOUTH Kypc
OpUJIEPKUBAACH OJHOTO Yy4YeOHHMKA U KOHCIEKTa. PexkomeHayeTcs, KpoMme «3ayuydMBaHUA» MarepHana,
JOOUTHCS COCTOSIHHSI TIOHUMAHHUS HM3y4aeMOW TeMbl MUCHUIUIMHBL. C 3TOW MENbI0 PEKOMEHIYETCS IOCIe
U3YyYEHHUs OuepelHOro mnaparpada BBIIOJIHUTH HECKOJIBKO MPOCTHIX YIPaXHEHHM Ha JaHHy0 Temy. Kpome
TOTO, OYEHb TOJIE3HO MBICIICHHO 33/JaTh ceOe CIEeAyIOIIe BOMPOCHl (M MOMpoOOBaTh OTBETUTh HA HHX): O
4yeM 3TOT naparpad? kakue HOBbIE MOHATHUS BBEJCHBI, KAKOB UX CMBICI? 4TO A€T 3TO HA MPAKTUKE?



11. IlepeyeHnr  uHGpOPMALNMOHHBIX TeXHOJIOTH i, HCNOJIb3yeMbIX Ipd  OCYUIECTBJICHHH
o0pa3oBaTe/IbHOTO Mpolecca MO JMCUMIJIMHE, BKJIOYasli MepevyeHb JIMLIEH3UOHHOIO M CBOOOIHO
PACIIPOCTPAHAEMOro0 MPOrPAaMMHOI0 o0ecle4eHHs, B TOM 4YHCJIe OTeYeCTBEHHOI0 IPOM3BOACTBA U
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Total Security - AnTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHast oniepaliioHHast CHCTEMA

3. AnnapartHo-niporpaMMHbIi KOMIIIEKC«ARGUS-KARYO» -

11.3 Ilepeuens npocpammHozo obecneyenuss omeyecmseeHHo20 npouseo0Ccmsa
1. Kaspersky Total Security - AHTUBHpPYC
2. AnnapatHo-niporpaMMHbIi KOMIUIEKCKARGUS-KARYO» -

IIpu ocymiecTBieHMH 00pPa30BATENBHOIO IpOLECCa CTYJEHTAMM U IPENOJaBATEIEM HCIOJIb3YIOTCS
cnenyromue nHpopmanmnonHo cnpaBounbie cuctembl: CIIC «Koncynprant mmocy», CIIC «I"apanTy.

12. Onucanne MaTepPUAJIbHO-TEXHUYECKOMI 0a3bl, He00X0TuMOoii Jifi §: OCyLIeCTBJICHUS
00pa30BaTeIbLHOrO MPOIecca MO JUCIHUIINHE

Ne i/ HaumMmeHoBaHue crieualbHBIX Howmep .
HOMeIICHHMI 1 TOMEIIeHHi st aymTop OCHaHleHHOUCTB CHELMATIBHBIX MOMEILEHHH 1
o MOMETIEHUH JIJIS1 CAMOCTOSTEILHOU PabOThHI
CaMOCTOSITENNLHOM PabOThI uu
1 YueOHas aymuTOpHst ISt 206/23 | OcHaleHue: crienuaTn3upoBaHHast MeOeIb Ha
MIPOBE/ICHUS 3aHATUI BCEX THUIOB (B o 117 nmocaioYHBIX MECT, MEPCOHATBHBIH
T.4. JICKIHUOHHOT'O, CECMUHAPCKOTO, komnbroTep — 11T., Tenesuzop LG 65UH LED -1
MPaKTUYECKON MOATOTOBKHU mT., 3BYKOBas ammaparypa — | miT.,, JOKyMEHT-
00y4Jaronuxcs), rPyIIoBhIX U Kamepa nmopratuBHass Aver Vision — 1 mir.,
VHJVBUyJIbHBIX KOHCYJIbTALlUM, komMmyTtarop Compex DS — 1 mit., MarauTHo-
TEKYIIIETO KOHTPOJIS U MapkepHas gocka 90x180 — 1mr, yaeOHo-
MIPOMEKYTOUHOM aTTeCTalluu HATJISTHBIC TTIOCOOUS B BUJ/IC TEMATHUECKUX
Mpe3eHTalN, ToaKITI0YeHHe K ceTu «HTepHeT,
JOCTYTI B AJICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA, BBIXO/I B
KOPIOPATHBHYIO CETh YHUBEPCUTETA.
2 [Tomemenue 1y CaMOCTOATENBHOU
paboThl 00yJaroITUXCs,
MOATBEPKAAIOLIEE HAIUYNE
MaTepHaTbHO-TEXHHYECKOTO
o0ecrieyeHus, ¢ nepeyHem
QCIIARIIATO OOQNVIORATIGD




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromMMcsi € OTpaHMYEHHBIMM BO3MOXKHOCTSIMHM  3JI0pPOBbSl  IPEJOCTABJISIOTCS ClIELUaIbHbIE
yu4eOHMKM U ydeOHble mocoOusi, MHasg ydeOHas JuTepaTypa, CHElHaIbHblE TEXHUYECKUE CpEeICcTBa
o0ydeHHsT KOJUIEKTUBHOTO M HHJMBUIYaJIbHOTO I0OJb30BaHMs, IPEJAOCTABICHUE YCIYyr aCCHUCTEHTa
(OMOIIHMKA), OKa3bIBAIOLIET0 OO0YYAIOIUMCS HEOOXOJUMYI0 TEXHHYECKYH IOMOIlb, a TaKXe YCIyTrd
CYpAOIEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOTUUKOB.

a) s CIa0O0BYISIIIHX:

- Ha TPOMEXYTOYHOM aTTecTallud MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYIEHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOIIb C YY4eTOM HHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
paboyee MecTo, NEPEIBUraThCs, IPOUUTATh U OPOPMUTH 3aJaHUE, B TOM YHUCIIE 3aMUCHIBAs O] IUKTOBKY);

- 3aJaHus Ul BBIIOJHEHHUs, a TaKkkKe HMHCTPYKUUS O IMOpSAAKE NPOBEICHHUS IMPOMEXYTOUHOM
aTTecTanuy 0(OPMIISIOTCS YBETUYEHHBIM IIPUPTOM;

- 3aJIaHMsI JUIS BBIMIOJIHEHUS Ha IPOMEKYTOUHON aTTeCTAllUU 3aYUTHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBINIOJIHSIOTCS HA OyMare, HaJUKTOBBIBAIOTCS aCCUCTEHTY;

- obecnieunBaeTcs HHAMBUYaIbHOE paBHOMEpHOE ocBeleHne He Mmenee 300 Jrokc;

- CTYIEHTY JJs BBINOJHEHUS 3aJaHus NpPU HEOOXOIMMOCTH MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOUCTBO;

B) JJIS TJIyXUX U CIa00CHbIIIAIIUX:

- Ha TPOMEXYTOUYHOM  aTTECTALlMM HPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUI  CTYIECHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOUIb C YYE€TOM HHAWBHUIyaJbHBIX OCOOEHHOCTEH (OH MOMOTraeT 3aHATh
pabouee MecTO, epeIBUraThCsl, MPOUUTATh U OPOPMUTH 33aJaHHE, B TOM YHCIIE 3alHMChIBAst IOl AUKTOBKY);

- IPOMEKYTOYHAs aTTECTALUs MPOBOJUTCS B MUCbMEHHOU (hopMme;

- o0ecrieynBaeTcs HaJU4Me 3BYKOYCHJIMBAIOILEH anmaparypbl KOJUIEKTUBHOTO IOJIb30BaHMS, MPHU
HEOOXOAMMOCTH IOCTYMAIOLUM TPEAOCTaBISIETCS 3BYKOYCWJIMBAIOIAs —ammaparypa HHAUBUAYaJIbHOIO
H0JIb30BAHUS;

- 10 JKEJIAHWIO CTYJICHTA MPOMEKYTOUHAs aTTECTALMs MOXKET MPOBOAUTHCS B IUCbBMEHHOH (opme;

) Uid JMIl C HapyLEHUSMU OIOPHO-IBUIATEeNbHOIO ammnapaTta (TSDKEJNbIMM — HapyLICHUSMHU
JIBUTATENBHBIX (DYHKIMI BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBUEM BEPXHUX KOHEYHOCTEN):

- NHUCBMEHHbBIC 33JaHUS BBINOJIHAIOTCS HA KOMIIBIOTEPE CO CHELHMATM3HPOBAHHBIM IPOIPAMMHBIM
o0ecrieueHneM WM HaJJUKTOBBIBAIOTCS aCCUCTEHTY;

- 10 JKEJIAHUIO CTYJIEHTa IPOMEXKYTOUHAs aTTeCTalusl IPOBOJIUTCS B YCTHOU hopme.



Pabouas mnporpamma gucuMIUIMHBI «OCHOBBI MHKPOIIPOLIECCOPHOM TEXHUKW» COCTaBJI€HAa Ha
ocHoBe DenepanbHBIi TOCYJApCTBEHHBIM 00pa30BaTENbHBIA  CTAHAApT BBICHIETO OOpa3OBaHUS -
OakanaBpuaT MO HampaBieHuio noarotoBku 35.03.06 Arpounkenepus (mpukad MunoOpHayku Poccum ot
23.08.2017 r. Ne 813).

ABTOD (BI)
nou. , ki Baxtuna Enena AptypoBHa

Penten3enTrl
no1l. , kTH borgape Cepreii Hukonaesnd

Hayu4.coTp. , KTH BocTpyxun Anekcanap BuranseBuu

Pabouas mporpamma aucuuIuiHbl «OCHOBBI MHKPOIPOIIECCOPHONH TEXHUKH» pPACCMOTpEHA Ha
3acenanun Kadenpa siextpoTexHuku, (Gu3mkd u oxpanbl Tpyaa mpotokon Ne 8 or 12.03.2025 r. u
npusHaHa cootBercTBytomel TpeboBanmsiM ®I'OC BO u ydeOHOro ruiaHa mo HarpaBICHHIO TOATOTOBKU
35.03.06 ArpounxeHepus

3aBenyromnuii kadeapoit SAnoBckuid Anekcanap AJIEKCaHIPOBUY

Pabouas mnporpamma AucHUIUIMHBI «OCHOBBI MHKpPONPOLIECCOPHONM TEXHUKH» pPACCMOTpEHa Ha
3acelaHuM y4eOHO-METOINYECKOM KoMuccuu MHCTUTYT MEXaHMKHM M SHEpreTMku mnpoTokon Ne 7 ot
17.03.2025 r. um npusHaHa cootBercTBytomed TpeboBanusiM @PI'OC BO wu yuebHOro IuiaHa 1o
HanpasJieHuto moaArotoBku 35.03.06 ArpounxkeHepus

PykoBoautens OI1
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