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Pacnpesienenne padodero BpeMeHu:

No | Bit/b \‘1L0l|0i1 pdnu[h! - Cemecrp | Cemectp | Beero | Eaunnubr |
' | 2 ,
| 1 ‘l-..hun!i_ B ______ —_ i O .'1_8_ BT - q__ 36 __:_‘IUC )
2 | JlaGopatophbie padorel - 16 16 _l_‘wg _uwac
(3 llpakinueckue sapsitus "0 18 | 38 ’ qac
4 Kypeosas pabdora (KPC) (ayamropnas) | HE IPE/IYCMOTPEHO ‘ qac '
— B . A - o | - . |
13 'r Beero aymropubix sansiit (cymma 1-4) | 54 | 54 108 | uac |
|16 | W3 1ux B MHTEpAKTHBHOH qmpm _12 | 12 | 24 ' - gac
17 _|C AMOC rosTebias paboTa CTy/IeH1oB (« PC) 54 56 | 110 | qac |
'8 | Beero (0es oksavena)  (Cywma 5, 7) 108 108 | 216 | uwac |
9 | Camocr. padoTa Ha NOArOTOBKY. ¢/1auy 36 36 72 | vac |
[ | I]\ hl\iuli.l _______ | l
101 OGuman ]E\ IUC\H\OLH) (Cymma 8.9) 144 144 | 188 | yac
(B 304eTHBIX CJHHHIAX) 4 4 [ 8 JET |
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. llean wsanaun aunennnannst "Hudposas n Mukponpoueccopuas rexuurka'

I[C.il: H3VUCHHA JIHCHHILIHHB] — Q)opmnpmsmmc HABBLIKOB CXEMOTEXHHYCCKOIO IPOCKTHPOBAHHA
HHPPOBBLIX 1 MHKPOIPOLECCOPHBIX YCTPOHCTB.

3a1a4H H3YUCHHSA JIMCHHILIMHBE (POPMHPOBAHHE 3HAHHUH O rpe/MeTe. HPHHIIHIAX, COBPCMEHHBIX
M HCPCHCKTHBHBIX HATIPABJICHHSX, MATEMATHYCCKOM arapare H(POBOi CXEMOTEXHHKH: 3HAHHI O
HASHAUCHHH., XAPAKTCPHCTHRAX W HapaMeTpax LlH(l)pOBbL\' MHKPOCXCM q)Upf\ll][')t]B&i[HC HABLIKOB
CHHTC30, anaius3a I\‘UMGHHil]m(}l![llnl.\' H Hocae1o0Bare/iIbHOCTHRIX IIH{IJPOBLIX _\'C‘l“p{‘liiC'i’ﬂl sHanui 00
APAHICKTYPC  MHKPOIHPOICCCOPOB. (l}Llp!\llrl[)(}liillIHH HABBIKOB  [POrpaMMHPOBAH A H  OTIHAIKH
HPOIPAMM 115l MHKPOIPOLIECCOPOB Ha A3bIKe AccemOiep.

2. Mecro apennniannsl B crpyrrype QOI1

Jlncnmmumna  "Hudgposas n muxponpoteccopras  rexuuka"  (IIMIIT) —  ornocuies K
BAPHATHBHON  yacth  obuenpodeccnonaabioro wmkia. Wsyuenne ucumivnbl "Hudposas
MUKpOIIpOLeccopiast  Texuuka”"  OCHOBAHO — Ha  MaTepHale  JIMCHUILIMH - MATEMATHUCCKOTO |
ccrecTsernonayunoro  mukiaa:  "Maremaruka",  "HMndopmanmonnpie  texuonorun”.  Jlucunnimnma
"Indposas 1 MHKporpoleccopHas  TexHuka" cocrapiager 0asy  uis W3YUCHHS  JIHCHMILIHHBI
"Mukponpoieccopubie yerpoiiersa u cuerembl’. "MHKpoOCXeMOTEXHHKA .

3. Tpebosanusi K pe3syiabTaTaM 0CBOCHUS JIHCHHILTHHbI

[potece u3yuenns JIMCIMILTHEBE HalpaBieH Ha GOPMHPOBAHHE CICIYIOUIHX KOMITCTCHIIHI:
CHOCOOHOCTBLIO K caMooplanusaliin 1 camooopasosannio (OK-7):

~  CiOCOOHOCTBIO PCLIATH 3a/1a4UH aHAIM3A H PACUCTa XAPAKTCPHCTHK WICKTPHUCCKHX LICHCH
(OTIK -3):

—  CHOCOOHOCTBIO  VUMTBIBATL — COBPCMCHHbLIC — TCHACHIHH  PasBUTHA  HICKTPOHHKH,
WAMEPHTCABLHON M BBIMHCIUTEALHOH  TEXHUKH.  HHPOPMAMOHHBIX  TEXHOJOrHI B CBOCH
npogeccuonansnoi aesrenstocru (O1K -7);

—  TOTOBHOCTBLK) OCVUICCTBIATL KOHTPOIb COOTBCTCTBHA pa3padarhbIiBACMbIX [IPOCKTOB H
TCXHHUCCKON  JIOKYMEHTAIMH  CTAHJAPTaM. TCXHUYCCKHM  YCIIOBHSIM W JIPYIHM  HOPMATHBHBIM
Jokymentam (HHK-7).

B pesyibrare H3yueHns AMCIHILIHEBL CTYICHT JIOJZKEH:

SHAMbL.!

~IIPCAMET U HPHHIHITLL LIHPPOBOI CXCMOTCXHHKH KaK pas3/ic/ia MUKPOICKTPOHHKH:

— (DVHKILHOHAILHOC  HA3HAUCHHE.  XapaKTePHUCTHKH.  apaMerpbl W KOHCTPYKTHBHO-
[EXHOJOIHYCCKOE  MCHOJIHEHHE  1IH(POBLIX  HHTCIPAIbHBIX  MHKPOCXEM. B TOM  HHCIC M
MHKPOHPOLECCOPOB:

UPXHTCKTYPY  MHKPOHNPOUCCCOPOB M OCOOCHHOCTH  HX  [PHMCHCHHA B YICKTPOHHBIX

VCTPOHCTBAX PA3IHYHOIO (PYHKIMOHAILHOTO HA3ZHAYCHUSI:

yuems:!

BLITOIHATL CHHTE3. QHAJIN3, PACUCT ¥ ONITHMH3AIHIO IH(POBBIX YCTPOHCTB!

ONPE/ICIAATL XAPAKTEPHCTHKH M 1HAPAMCTPbI HHTCIPAIBHBIX MHKPOCXEM:

HPHMCHATL MEKPOYICKTPOHHBIC H3/IC/IHs HIPH MPOCKTHPOBAHHH H MOJACPHH3ALHH YIEKTPOHHOH

annaparypbl;

GAAOCnb,

MCTO/IAMH  CXEMOTEXHHYECKOIO  IPOCKTHPOBAHHA — MHKPONICKTPOHHBIX — YCTPOHCTB ¢

HCHOIBL30BAHHEM CPEJICTB aBTOMATH3HPOBAHHOTO POCKTHPOBAHMS;
— CHOCOOAMH TIPOIPAMMHPOBAHHS H OTJIA/IKH HPOrPaMM MHKPOIPOIECCOPHBIX YCTPOHCTB.

CornacoeaHa Ha noprane Ne ¥ Buabl yaednoii paborsi
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CornacoBaHa Ha noptane Ne

OOniast Tpy/10eMKOCTh JIMCIHINTHHBI COCTABIISCT: NEePBbIH ceMecTp - 4 3aUeTHDLIC e/IMHHILDI,

BTOPOIi cemMecTp - 4 3a4eTHBIC €IHHUILBL

Bua vueGnoit padotsl . Beero uacos Cewmectp [ ex:u..rp _i
! 1 2 {
| AVAHTOpUBIC 3aHATHS (BCero) 108 54 ¥4 |
‘ - B tom uncie: - = - B
Jektin - 36 18 I8 _j
£ aunp.uof)l_u_.n pdumhr{fll’] 32 16 || 16 {
| Hpakrnueckue saustns (113) | 38 | 20 ] 18 ___H
| Kypeosas padora (KPC) (ayantopuas) B ! HE NPEJLYCMOTPEHO .
| Camoctosteannas padora (Beero) - 54 l 56 I
| B rom uneae; - - — | - |
Hpup.umma |usunmmmo Marepnaia 16 8 8 |
| Hoaroroska K 1aboparopHbiM paboTam H o OPMICHIE OTHCTOB 20 10 e :I
llu AFOTOBKA K HPARTHYCCKUM 3aHATHAM 20 10 10 |
Bbulu THCHHE JIOMALIHAX MHTHBHILY ILHBIN 3a1aHHi ' 32 6 6
' HOAroT08Ka K KOHTPOJIbHBLIM padoTam 3 4 4 _J
[1 IVUCHIE TEM TCOPCTHUYECKOH YaCTH KYPCa. OTBOIMMbIX HA 12 6 . 6 -
5_ CAMOCTOATENBLHYIO IPOPAOOTRY B ! _
| Branposescy 1ounoii arreciannmy (x3amen) T 72 L |_ 36
| ()um.m TPYAOEMKOCTD 288 ]44 [ 44 |
. B 3AYETHLIX eAMHHLAX 8 4 | 4
S. Conepaanne IMCHHILTHIBI
S.11 Pasaedabt IMCHHILTHE B BI/AbI 3aHS'THIL — ceMecTp 1epBblii
| il Hanmenosaune pasiena Irlaﬁ [lpakr KPC Beero | (Dup\mp\cxlblt
o Rl : Jlekn m'l AT (ayam- [CPC sac | I\UMI]LTCIIH.HII..{O]\
I \ | TOpHas) K. O11K) |
| }lllpc AMET, HEAH 1 3304 H 2 | ) 4 6 OK -7 |
L pwcwinst IMITT i o |
2 |\1.l‘lt."\hllllllt.(. Knu annapar llM[l 4 : 4 10 18 | OIIK -7, OIK -3 4|
3 Hn{hpmsmc yerpoiicTsa 6 | 8 8 - 20 42 | OlK-3.1IK-7 |
~ KoMOHHAIHOHHOTO THIId . ) |
4 |l|i(|:|‘tl!il;l0 yerpoitersa L6 8 8 20 42 | OIIK -3, 1IK -7 |
| NOCACAOBATCABHOCTHOIO ThHia - ]
L Beero i 18 | 16 | 20 541 108 | |
5.1.2 Pasaepl IMCHHINIHE B BIJIBL 3AHATHIT — CeMeCTp BTOPOIi
\ e | Hanmenosanue pasicaa | [.Haﬁ h’lpam. R Beero | ’ Q)OP_MHPWMW ” |
| v AHCHHILTHHD] kit | 34 3aH (B (OFC yac ranneRely (GK,
L b | ' | TopHas) I1TK)
| | I[u-. TPOCHHs HPPOBLIX YCTPONCTS 2 - 4 6
| !Il-l OCHOBE HPOrPAMMHUPYEMOIi OI1K-7
 JIOTHEM. I
! 2 [}I 3LIKH NPOrPAMMHPOBAHIS 4 - 4 - 12 20 | OK-7
| MHKPOfIpoUeccopos
3 KTpyRTYpa MHKPONPOLECCOPOR 0 8 6 - 20 40 | OIK-7
[ 4 I lcp_nd)epmmble yerpoiicersa 6 8 8 20 42 ONK-7. [IK7
| MHKPOLPOLIECCOPOB |
L Beero 18 | 16 18 - 56 | 108
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5.2.1 Conepaanne pasie/ 0B IHCHHIIMHBL (110 JIEKIHIM) — CEMECTP HepBbIii

—

nn

(B=)

LPY]

4.

N

[peamer. uean n

| Pass lL‘! lIiLIlIIIL!HHbI

~

JIAYH IHCHHTUTHHB]
LIMITT

= S

M¢ lIL‘\I.IIII'IULI\iIII

| annapar LIMITT

Llndposnie
yerpoiicrsa
KOMOHHALHOHHOTO
THIT

Lingposuie
VCTpOHCTHA
HOCHCAOBATEALHOCT-
HOTO ThIT

Conepaanne pasieia (O1'OC BO, 6ok bl) Tpyao- |[Dopmupyesbie
EMKOCTb | KOMIETECHLIMH
o i (uac) (OK. 11K)
_ ) 3 4 5 _‘
i! HIMITT  kak pa's:'ic:l MUKPOWIEKTPOHUKH,  [IpHHIMILL ¢ 2
OCHOBHBIC Hanpasieins nupposoii exemorexunk. Tepmunsl n | Ok -7
OlpeielieHA.  DTANbL  CXEMOTEXHHUCCKOTO  NPOCKTHPOBAHMA | _ |
MHKPOYICKTPOHHBIX yerpoiicrs. Knaceudurauns, yeaosubie u | [
| venoshbie  rpaduueckue  0003HAUCHMS  HHTETPAILHBIX I ' |
| mukpocxem. - | ]
lebpoauc KO nipon'muc “curnanos. TO3MUMOHHBIE CHCTEMDI 4 OIlK -7. OlK|
cuncaens.  lpeacrasnenne  wndpooii  Hiopmaniu. -3 !
| Marvemariveckuil annapar Oynesoii asreOpst. Munumisanms |
OyAeBLIX (yHKuMil. S e S
CHITICS  # AHAIHI  MHKPOYICKTPOHHBIX  KOMOHHALHOHHBIX | 0
HH(pposLIX yeTpoiicTs, Jlornueckne siementol. Hlndparopnt n | OIK -7. OI1K|
acmngparopsl.  MyJALTHILICKCOPbL M JICMYJILTHILIEKCOPSL. 3 ' |
| Lndposnie CYMMATOPBI. Llndposbie KOMIIAPATOPDI. i
___._“('-‘L'IUHIIHHL 3ATOMHHAIONLIC YCTPOHCTBa, S i o
CHHTE3 1 aHAIN3 MUKPOYICKTPOHHBIX HOCIE] LOBATEbHOCTHBIX 6
HHPpoBLIN VETpoHcTs. Tpurrepbl. PerueTpbl namMsari u ciasura, OlK -7, OLIK|
| Cuerinkn. Jdeaurenn yactortel. PacipeienTean UMITYIbCOB H -3
| vposreit. Onepartusibie 3aH0MIHAIONLIHE YCTPOHCTB. | I -
| Beero | 18 |

5.2.2 Coepaxanue pa3ie,10B IHCIMILIHIBI (110 JIEKIHIM) — ceMeCTpP BTopoii

1]

-d

= |

Hoctpoenns

Pasiten AHCUHIUTHED]

P _1‘—

HHPPOBLIX

| VCTPOHCTB HA OCHOBE

| NIpOrpaMMupyemoil

JOTHKIL
~ Slspikn
[POrPAMMHPOBAHHA

| MHKDPpORpOLeccopos
| MHKPOIPOLECCCOPOE

CornacoBaHa Ha noptane Ne

Crpyrrypa
MUKPOIPOLICCCOPOR

[epudepniinbie
verpoiicrsa

Cojepmanne pasiena (Proc-3. 6aok b2)

===

Tpyuo- fanM [ rp\ eMbie

| nocaeaosatessibiv nopram: UART. SPL Anazoro-undposoe

| EMKOCTh | KOMIIETCHLHM |
| S o = (uac) (OK. 1K) |
| 3 4 5
I uc.c.ut]mmmm apxutekrypa mukponpoueccopos: CISC n | 2 |
RISC  muxponpoueccopnl.  JBOMONUHA  MHKPONPOLIECCOPOB. l OI1K-7
| MHUKPOKOHTPOILIEPHI. | i
!
.'
B AccemOiepnl — A3BIKH [POIPAMMHPOBAHHA HU3LICTO YPOBHS, 4 '
Cuetema KOMHL, crocodnl azpecaiun s | OK-7
| MHKPOKOHTpoLIepoB Atmel. | E—
5t PO MHKPOKOHTPO.LIEPOB AVR Mega. llpor paM’\illdﬂ MOICTb. i [ :
! Cnerema npepelsatmii. OI1K-7
HporpavMmuposaine  MUKPOKOHTPOLICPOB,  1IPOrPAMMHBIE ‘
__{ €PEACTRE. B : _ S |
- Cnocodnl nepe; aun HHppoBoii HHpOpMALLH 1o 6 |i ;

OINK-7. TIK7 |

MUKPONPOUCCCOPOB | IPEOGPAsOBAIIE B MUKDOKOHTPOILICPAX.

| Beero
|

18

|
S, TS
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5.3.1 Paspeanl JMCHUINIMHBI W MEAJIHCUHILIHHAPHBIC CBH3H ¢ oDecnevHBamumMu
(HPEILULY HHMH) 1 00ecHeuHBACMBIMH (HOCIC/IYIONMH) AHCHHILIMHAMH — HePBLIH cemectp

[ | Hanmenosanue oGecrieunBaempix (nocne1yommx) No No pa3zie/108 JTaHHOH JHCUHILTHHBL, U1 !
Ne | JIMCHHTITHH KOTOPBIX HEOOXO/IMMO H3YUCHHE 00ECTICYHBAIOINX |
nwn (nMpeabiy X)) 1 odecrneHBar X .

| (NOCACAYIOLIHX) AHCLHTLTHH 4

. S N [ 2 [ 3 | 4 |

~ TpeamectByomme AMCUHILINHLL

[ HudopMatnoiiblie TeXHOIOHI o L S

[2 | Maremarnka o S . b |
3| Mwkenephias u komnsiotephan rpaduka : ' ]

L ; — ___Nocnenyiomwe aucannawne: 000 0 1

Llndposas i Mukponpoueccopias TeXHHKa (BTOPO f | f f | t .

| cemecrp) : . 1 I E——

L2 | Mukpocxemorexwmka 000000 | [ + [ + [ + |

5.3.2 Payieibl AHCHMILIHEBI H MCZRTHCHHINIHHAPHbBIE CBA3H ¢ 00ecneunBalomumn
(HpeALLY IHME) H obecnednBaeMbIMH (H0CTEIYIOHHME) THCUHILIHHAMH — BTOPOil cemecTp

Hanvenosanie obecneunsaeMpix (H0CHCIYIOULNX) No No pazie108 JauHoi AHCUHILIMHBL /L1
Ne JHCLUITLTHH KOTOPBLIX HEOOXOHMO H3YHCHHE 00CCHETHBAIONINX |
n'n ; (HPe/ALLIYUHX ) H 00eCHCUHBAKOULNX
| |
(NOCHEAYIOWHX ) JIHCHHILTHH
B, b b ——
| ’]
=i} : S — — ’» I I e B S 4 —
_____ _ B - ~ Hpenectpyomue AMCuHILIHHBE - B . _
L MHopMatioHibie TexHOA01 I . f . ' ¥ ]+
2 Lltposas n Mukponpoueccoptas TexHHKaA t p [
|
L | iepobit cemectp) " | S E—
3 | Maremaruka i [ ]
B Hocaeayoume iHeunmInmbl i ;
I MHUKPOIPOUCCCOPHBIC YCTPOHCTBA H CHCTEMb L. T ’ i
 — _— P B — e M S ' - — —— —‘
L2 | MuKpocxeMoTexHiKa - = : : = )

S.4. Coorserersue koMuerenuuii, GopMupyeMbIX HpH H3YYeHHH THCUHILINHDL, H BH/I0B
SANSTHIH

Hepeuens | Buawl sansrisii ] Dopmbl mu'rpo.'lsi |

| KOMIICTCHIHIT | L' Ja6 | Ip | KP/KIL | CPC > J
| OK-7 t 1 [+ [+ — [+ Teer: 3ammra oryeros no JIP; nposepkn Ha

[ NPAKTHUCCKUX 3aHATHAX: MPOBEPKA KOHTPOJILHBLIX padoT: |

. i ': HPOBEPKA JOMALIHIX HHAHBHYAILHBIX 3a/1aHHiT; !

OTK-3 - t I | # Tect: sawmra orueros no JIP: nposepku Ha —‘
' | NPAKTHYECKHX 3aHATHAX; POBEPKA KOHTPO/IbHBIX paboT; |
! [POBEPKA AOMALIHHUX HHAHBHIYAILHBIX 3a/1aHHiT:
| = _ 1 _1 ) ) IIPOBEPKA KOHCHEKTOB CAMOCTOATEILHOTO H3YHEHHA TCM
| ONK-7, TIK- | +4 o1+ ] + Tecr: sawmra otuertos no JIP: nposepku Ha
| 7 ' | " NPAKTHYECKHX 3aHATHAX: IIPOBEPKA KOHTPOALHLIX padoT; |

| . NPOBEPKA JOMALIHAX HHAHBHAYAIbHLIX 3a/1aHHiT ‘

[ I | | | ) [POBEPKA KOHCHEKTOB CAMOCTOATEILHOIO H3YHCHISA TEM

—
|
|

Jl=aekuma, Tlp - npaktuueckie i ceMuHapekue sansatus. J1ad — nadoparopubie pabotst, KP/KIT - kypcosas
pabGota/npoert, CPC — camocTosTenbHas padota cryienta

CornacoBaHa Ha noptane Ne
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6. Mevoant n popmbl oprauusanun o0y4ueHus

Texnoa0run HHTEPAKTUBHOTO 0DyUenusi HPH pa3snbIX Gopmax ausTHil B Yacax

=— SN — | 5 . —
. Popmbl e Hpakruueckue | Jlabopatopubiii ] .
| Metosl K (4ac) CeMUHAPCRHE NPAKTHKYM Beero |
D | JAHATHSA (vac) (qac) I S—
llpuuw:p I{[_)L’iu!lldlll!li\. uocw\ ICHHEM 4 [ A _ | 4 |
Pabota s komaype 2 46 —
MeTo KOHKpeTHbIX cHTyatuil - B 4 . . |
;..!f"&t‘*ﬂ_lc_t_}p}iu_ummlux Ja71a4 2 i__ 4 Y .
| Heeaenosareancknii Meto 2 ' 2 4 |
| MTQro uHTepaKTHBHLIX SaATIi _ _ N
7.1 JlabopaTopublii HPAKTHKYM — HEPBLIii cemectp
Nu | Ne pazpena ' Hammenosanue 5a0opaTopubix padot Tpyao- Komue e |
071 AHCUNILIHHDBL | eMKOCTh OK.TIK |
R o S
{1 | 23 | CHiTes MgpoBLIX YCTPONCTR Ha HOIHUCCKIX MieMeHTax 4 OK-7.MK-7 |
p=——— B e ——1— e e o e i — A _—- = 3 -
223 Culres KOMOHHAIHOHHBIX IH(PPOBLIX yCTpoiicTs | 4 | OK-7.1IK-7 h_'
3 4 ! CHHTES CHHXPOHHOTO CHCTHHKA ¢ 3IAHHOI NOCACA0BATE/LHOCTBIO | B ; "OK-7, [IK-7
L | _: CMCHBI COCTOAHMIT ] [ o
4 3 ne -7, IK-
- | 34 7—(’ KaHHPYHOULHI \id_l}ll'lliblll ictndgparop 4 (JI\ 1TK-7 —
‘ Beerowacos | 16 \
| I -
7.1 Jlaboparopuslii HPaKTHRYM — BTOPOii cemecTp
Ne [ Ne pasaena Haumenosatie 1ad0paropHbix padoT [ Tpyao- | Komnerenunn |
N AHCHHI T HB EMKOCTh | OK. K
L, wwabaS1 | _ (4ac) | -
L] ; ‘w_ - __5_|£.99_\ng|30 ¢ naketom AVRSTUDIO, Hpocreitume nporpasbl 4 | OK- 7. [1K-7 _
1 2| 23 llpulpa\imiptmdnne napaieibheiy nopros AVR 4 ()]\ TIK-7
P 3 2.3 | HporpamsipoBanie TaiMepoB CHETHHKOB BHEWHHX COOBITHI AVR 4 I OK-7, NK-7
—— SO = SEE - AE T e — = —
| | ; . o . ESE - r' = =
A4 _r__l_l_p_urpawg!_lipp_udnl-u MaTPHYHOTO HILIHKATOP:A 4 | OK 7. ll_l_x_]'_ .
. ! .
Beero wacos 16 |
II ] ]
1 J

8.1 llpakruueckue sausiTust (CeMHHAPDBI) — HEPBLIiT cemecTp

| Nenn| Nopasaena [emaTika HPARTHYECKHX 3aHATHIT (CCMHHAPOB) Tpyiao- 1| KomneTentmn | |
AHCHHTLTHH B EMKOCTh OK, 11K
| | w3Taba. 5.1 (uac.) ]
I. + I | Knaccudumratms., Yea0BHbIC H YCN0BHbIC rpaguicckue 2 | OIK-3, IK-7
L 0003HaYeHIS HHTCIPANLHLIX MHKPOCXeM f J
2, | 2 ”pl..,ltlﬁli.'ltlilit.. HPeoOPA3OBANME H MUHUMH3ALLNA OYJICBBIX 2 | ONK-3.T1K-7 |
| ' | yiKumiL.
| 3 | 2 | Matemarideckoe onicanie i aHains KoHeUHBIX [LH(PPOBLIX 2 OIK-3. TIK-7
. o | aBTOMaToB l
4 3 | Ananns u cunres unpoBiX YCTPoOiicTs Ha Dase 2 | OIIK-3, [K-7
| MYALTHILIEKCOPOB, AeMYALTHILICKCOPOB. WN(PATOPOB H |
. | neumdpaTtopos. |
3. 3 AHAIHY B CHHTES LHQPOBLIX YCTPOHCTS Ha 0a3e cyMMATOPOB 1 2 | OIK-3. IK-7
L N LH(POBLIX KOMIIAPATOPOB.
Y - 1__ 4 AHAINS W CHHTES LH(POBLIX CHETYHKOB. 2 OI1K-3, I1K-7
R | AHQINZ 1 CHHTE3 N0CAC0BATEILHOCTHBIX LHPOBLIX 1 OIK-3. [K-7 |
1 1

ComacosaHa Ha noprtane Ne 6916



8. 3.4 | TocTostble 1 ONepaTHBHbIE MOJTY TPOBOHHKOBbIE R OHNK-3, [K-7 |
N | 3anoMuHaoLHe yerpoiictsa 1'
Hroro 20 ‘ ;
 SEE— A A
8.2 llpaxuyeckue sansiTus (ceMunapbl) — BTOPoii cemecrtp
— S S —— =
Nen/n|  Nepainena | TeMaTiKa NPAKTHUCCKIX 3aHsTHIT (CCMUHAPOB) Tpyiao- | Komnetrenunn
AUCHUHTUTHHBL | ’ CMKROCTh OK. T1K
. mzraba. 5.0 | - o (4ac.) ]
L1 2 _TIporpavmipoBaife 1a s3bike accemoep ; 2 OIK-3, [”\: T
2. ' 2 | CHCTeMa KOMaH/L. METOAbI A/IPECaItii MUKPOKOHTPOJUICPOR 2 | OIK-3, IK-7
. . . | AVR 2 S
T | [porpammiposanie MaTeMaTHIeCKuX onepaii 2 | ONK-3,TK-7 |
[ 4. 3.4 ~ Ilporpammuposatie TaiiMepoB/CUeTUHKOB BHCLIHUX COOBITHIT 2 | ONK-3, 1IK-7
5. 34 | Tporpamymuposaniie Noc/1e/10BaTe/IbHBIX H NAPALICIbHLIX 2 Ol1K-3, I1K-7
| 1l | uopios - |
6. | 34 Opranusains BpeMeHbIX 3a/1ePiKek - 2 OI1K-3, Il]\ 7 ‘
i L34 lpepbisanus B MUKPOKOHTPOJLIEPAX AVR 2 OIIK-3. Ill\: T'_' -
|8 34 | llporpammuposanue nepedepuiinbix yerpoiicrs AVR 4 | OIK-3. [K-7 j
| |
Hroro l 18
- - . S b |
9.1 Camocrogreiannas padora — nepsbiii cemecTp
Ne | Ne paiaena TeMaThka caMoCTOATEBHON Tpyio- Komnerenimu KOoHTpo/ib BhiTo) THEH S
(N AHCHHILTHHBL | padoTLl (Oemaiizaniis) CMKOCTD OK. TIK padoThl (0oL, TECT,
L | m3T1ada. S0 ! o B (uac.) o JIOM.3aHHe M T.L)
Ly 2 ‘ 3 - 4 5 6
I I -4 | IpopaboTka ACKUHOHHOTO (§ - : Tecruposanne
| 45 ‘ OK-7, TIK-7 '
. L - | d LI hl (I ) ) ) - -, | ) ) B
2 2-4 [OArOTOBKA K 1a00PATOPHBIM 10 OK-7. 11K-7 Jawmra orveros no JIP
b | ___pabGotam 1 oopmicHHe 0THEeTOB S N
3 1 -4 - Hoaroroska K npakruuecknm 10 - - [1poBepka Ha IPAKTHYCCKIN |
P OK-7. T1K-7 ROBGR P
L AHATHEM JAHATHAX R
| 2-4 | BBINOJIHEHHE J0MATHIX 16 OK-7. TIK-7 ITpoBepka jomatimux
=1, A I
L HHAMBHAYAIBHBIN SaaHI HIIHBHYA/ILHBIX 3a1aHHil
5 2-4 | TToAroToBKa K KOHTPOIhHBIM (8 5 [Tposepra KOHTPOIBLHBLIX
| | P OK-7, TK-7 i 3
1 | paboram i N . padoT S
6 I 4 Hisyuenne tem ICUDLHI‘ILLM)II 6 | [Tposepka KOHCTICKTOB |
| HACTH KVpea, OTBOJAMMBIX Ha OK-7. TIK-7 CaMOCTOATEIBHOTO H3VUCHHA |
L CAMOCTORTRIBLHYIO NpopaboTKy TeM o _J
7 1 -4 l' [loaroToBKa K 9K3aMeHy | [
4 B —t . - 1 — /
. 1 3a cemecTp | 54 ]

IpeayemoTpeno TpH KOHTPOIbHbIe padoThl:

[o3numonnbie cnereMbl cancieHus. npeodpasoBanne OyIeBbIX
AHa/113 KOMOHHAIIHOHHBIX M POBLIX YCTPOICTB.

AHAIH3 110C1C/10BATEIBHOCTHBIX LHPPOBLIX YCTPOHCTS,

TeMbl LISI CAMOCTOATEILHOTO H3YHEHHsI:

1.
"\
-
Ja

I. Ycnosnple n o yciaoBhble rpaduueckue o0o3HaueHus 3apyOeKHbIX
MHKPOCXEM.
N

[lomexoycroitunsbie HdpoBLIE KO/LL
Marpuunas peannsains OyJieBbIX (yHKIMIA.
CornacoBaHa Ha noprane Ne 6916
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4. Opl'illlil'ﬂl]llw HOCTOAHHBIX H ONCPATHBHBIX 3dllOMHAHAIOLIHX )r'C"l'pOIL:IC'['B.

8

9.2 Camocrositeabnas pabora — Bropoii cemectp

IpHKaaHoil naker MoaeHpoBanns 2MIeKTPOHHbIX eXem ASIMEC

No | Ne paznena | I'emarHka caMoCTosTebHOI Tpyno- Komnerenimn KOHTpOIIb BBINO AHCHA
| W ancunnnamnnel padoTLl (Demanuiaiys) EMKOCTD OK, TIK padoThi (ONPOC. TeCT, .
3 Tadn. 5.1 | ) | (uac.) o J0M.3aaHie M TUL)
| 1 2 | 3 4 5 6
I | -4 popaGoTka ACKUHOHHOIO 8 - Tecruposanne '
RO OK-7. 11K-7 4
= - — | \lnnLP”sthl S = o N B -
2 | | -4 " Hoarotoska K 1aGopaTopHbim 10 OK-7. [1K-T | Bauwra otueros no JIP
152 . . padotam 1 oopmiietine oTucton S = =
{3 14 | TloarorosKa K NpaKTHIECKNM 10 TTpoBepKa Ha NPaKTHUCCKIN
4 binps Lok ey | Tipesepkaianp
| samsTiam | ~ |sawgmiax
| 2-4 | BUOIHEHHE J0MAUIHIN 16 OK-7. T1K-7 : [IpoBepka 1oMatHux
| | MIUIMBHAYAILHBIN 3adabmii ) ] ' HIMBUAY AIbHBIX 3A0aHNIT
3| 2-4 [ HTOArOTOBKA K KOHTPOILHBIM ' 6 - . Hposepka KOHTPOITbHLIX
| 7| ‘ L I | OK-7, 11K-7 POBEPK:L ROTIP
padoTam | | pador
L ] S N - SR .
6 -4 MsyucHue tem mupunucthml , 6 | Iposepka KOHCIEKTOB
| wacru KV PCa. OTBOJIMMBIX Ha OK-7, 11K-7 CAMOCTOATENBHOTO HIYHCHHA ‘
i o | CaMOCTOATEILHYIO HIPOPadoTKY TeM -
7 1 -4 [ToaroToBka K dK3aMeny ]
bl 4 - | S i
o | I —— _ 3acemectp 56 s f E—

HpeyeMmoTpeno TpH KOHTPOABIBIC PadoThI:
I Crerema KoMan /L MUKpOKOHTposLiepoB AVR.
2. Cuerema npepbiBanni MUKpokoHuTpoliepo AVR.
3. peKHMbL PadOThl TAHMEPOB/CUCTYHKOB MHKPOKOHTpOJLIIepoB AVR.
TeMbr LISt CAMOCTOSI TEILHOTO H3YYCHHSI:

I
7
-
)

[ Iporpammuprii naker AVRSTUDIO.
. Cnerema obosnavennil Mukpoxkonpozuicpos Mega u Tini.
3. Cransaprupie OHOIHOTEKN Uit MUKpoKOHTpo.iepoB AVR.

11, Peitrnnrosas cuereMa List OHEHKH YCHEBACMOCTH CTY/IeHTOB
Onenka 00beMa ¥ KauecTBa 3Halnid CTY/JICHTOB NPH BHYTPUCEMECTPOBOH H IIPOMEIKY TOUHOI
ATTCCTALHN OUPEICHACTCS B COOTBETCTBUH ¢ «llosokenneM o HOpsIKe HCHOIL30BAHNS PEHTHHIOBOH

CHCTCMDI

JUISL OICHKH  YCHICBAEMOCTH  CTY/IGHTOB (npuka3z pekrtopa ot 25.02.2010

Ne 1902).

Cenmecrposas GaiuibHas PaCKIQ/IKaA 110 JMCIMITINKE ipHBe/iena B Tabiaumax 11.1. 1 11.2.

Tatanna 11.1 - baubnas packaaika no aucuuizmne LIMITT, nepssiii cemectp (9K3ameH.

ACKILH.

.'Iu()()]’i{l'l OPHBIC 3alsATHsI, HHPAKTHUYCCKHE 3AHATHS )

JnemMeH bl vueOHoi
WCATCIBHOCTH

MakcHmaabHbIi
Oan Ha |-yio KT ¢

[ Makcumaib bl
0all 3a nepHoL

MakcHMalIbHBIHT Oan

Bcem

Hl,mu THEHHE 1 3alnTa

| :EUUJ_)ﬂ OpPHBIN P_d()l)l

_Kompoahbie paGors:

| JloMattnie HHARBHAYATbHBIE

tAnAauua

CornacoBaHa Ha noptane N

3a nepHoi Mexay 2KT J |
o | navata cemectpa | mexay [KT u2KT | W wa koHew cemectpa | Lcmup
| 20 20 0]
| |
|
10 10 10 30
10 10 10 0

_-J
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:Ea@z;}_ﬁ:ﬂix@;wplIO,'li | 20 40 40 100 |
| Cnava dk3amena (MakCHMym) - = = |
L Hapactaioutin wrorom | 20 60 100 100

Tadnuua 11.2

ACATC/ILHOCTH

— barbnas packiaaxa no juennizmne LIMIIT, sBropoii cemectp (9K3aMeH.
JICKILIHH, .'ILIGUP.‘.Y]'UP]IIJIC JAHATHA. TIPpAKTHYCC

Bbll]l) THEHHE 1 3aumTa
| xaoparopisx pador

. Kontpoasnbie paborut

JloMaunne HIHBHAYAIbHBEIC
| 3anaHus

| Mioro mMakcumyy 3a nepnox; |
=y

| L T4 IK3AMCHE (MAKCHMYM)
L} l_tﬁhi\._'..ﬂlﬂlll_'ﬂ HIOIOM

KHC 3aHsITHS)

DACMEHTHI \'n.nm?__ T Makcnmaipipii | Makcumanbnpiit | MakcuMaibhbiii oain | Beero |

Gannna l-vio KT ¢ QL 3a HEPHOAL 3a nepuon meway 2KT |
o Hauwia cemectpa | mency [KT n 2KT I HA KOHELL ceMecTpa | cemectp |

20 20 40

el W0 =l TP i1 1 30
10 10 10 30
0 10 4 [__100
- | -
T 100 100

Tabnnua 11.3

: base! Ha 1

[epecueT Gai10B B OIECHKH 33 KOHTPOJILHBLIC TOUKH

{)1 ’”"u Lu le“u or \IdhClI’\ld,,lbll(ll

[ ()1 sl “o m 0Y % or '\!dhLH\hLIbHUI

4

ry m?ﬁa_omn'ﬁ&ﬁf—'__ OueHka
>90% OT MaKCHMLILHO cyvMMbl Owton Ha gary KT i 3 ]
AKCHAMLTBIC i_l:\ ‘MMBE 0o Ha aary KT e -—I
i cymmbl Gasios na aary KT 3 ]
HOM CYMMBI DQJLIOB Ha Jta ry KT 2 R

| - (s!l 9 0T MaKcHMal 1LHOH cYMMBI 02

Tatauna 114 - Hepecuer nrorosoit cyMmybt Oa/U10B B TPATHIHOHHYIO H MCIK/LY HAPOHYIO

OILCHKY

Ouenka (1'OC)

CAAHHBIT DK3aAMEH

Mrorosas ¢ C\ MMa G108, YUHTBIBACT YCHCUIHO

T
l Ouenka (ECTS)

5 D (OTYHO)

4 (xopouto)

3 (YAOBACTBOPHTEIIBLHO)

2 (HEVAOBACTBOPHTEIBHO)

| o 90 - 100 A (OLIHYHO) . -{
_____ 85 89 B (ouetn xopouwo) |
84 C (xopowo)
— 70 ) - 74 [ (VAOBACTBOPHTEILHO)
_________ 6569 ' .
60 - 64 E (nocpeiicTBeHHO)

" Hitke 60 Oaos

| F(HeyaosaeTBopHTEIbLHO)

[ IpecoGpasopanne cyMmbl O@110B B TP/JIMIIHOHIYIO OICHKY H B MEKIYHAPOAHYIO OYKBEHHYIO

OLCHRY
JAHCHHIUTHHBLL

12

12.1 OcnoBuas aureparypa

Yuedno-vieroandeckoe n nugopmaionnoe odecnevenne MHCIHILTHHBL

HPOHCXO/HT OJIHH pa3 B KOHIEC CCMeCTpa TOJIBLKO [NOCHE IMOJIBCACHHA HTOIOB H3YHCHHA

12.1.1. E¢pumon H.E. OcuoBbl Mukposiekrponnku: Yueduuk. 3-c.. crep. — CI16.: Msnarennerso

«Jlanpr. 2008. - 384 ¢
OKRG6-S ~n
CornacosaHa Ha noprane Ne
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> L= (YueOuuku juis BysoB. Criennanbnas aureparypa.). - ISBN 978-5-8114-
annec: httne/lo lanhook.com/viem/book/709



12.2 /lonoanure/ibHas Jureparypa

12.2.1. Hlapanos A.B. Mukpoyiexrponnka: Yue. nocodue / A.B. Hlapanos. — Tomek: Tomek.
roc. VH-1 CHCTEM vIp. " PAHOYNICKTPOHHKH, 2007. — 138 iy http:
/lwww.ie.tusur.ru/content.php?id=444 (MukpowiekTpoHHKa).

12.2.2. Hlapanos A.B.Mukposiexrponnka. [ludposas cxemorexnuka: YueOHoe nocodue
A.B. [lapanos. Tomek: Tomekuit  rocyapeTBEHHBI  YHHBEPCHTET CHCTEM  VIIPABICHHS U
patioviektponrkn, 2007, — 162 ¢ wirradia. —  (IpHOpHTETHBIC HAUHOHAILHBIC [IPOCKTHL.
O0pasosanne). — ISBN 978-5-80889-400-8 — 90 »x3.

12.3 Yuehno-meronieckoe H HporpaMmMnoe odecteuenune

1251, Hapanos A.B. Mukpoyiekrponnka: PYKOBOJICTBO K OPrain3ainy caMocToaTe/IbHOI
pPaOOTLI. Fomer:  ToMeknil  FOCYIAPCTBCHHBII  YHHBEPCHTET  CHCTEM  YIPAB/JICHHS |
patmoniextpornki, 2006, - 70 ¢. — 97 K3,

3.2, Caiir HIMITT hetp://moodle.ie.tusur.ru/course/view.php ?id=4
12.3.3. MeTo/iueckne ykazanus 10 npakrnycckum saustusiv 8 [12.3.1] crp. 51-64.
12.3.4, Jlaboparopublii nipaktukysm http:/www.ie.tusur.ru/content.php?id=414 — 30¢,

13, Marepnaasno-rexuntieckoe odecnedenne  tHCuniLInnb:

Hadoparopubie  padorbl  BbIIOJAHSIOTCH ¢ HCHOAB30BAHHEM  KOMIBIOTCPHOH  CHCTCMD
Moseaposanis ekTponnplx  exem ASIMEC. IDE AVRSTUDIO-4 u cnieunainsupoBaiibix
MAKCTOR.

JLis ppmonnenns  naboparopupix  padoT K KOH(QHUIYPALHK  KOMIIBIOTCPHOH  TEXHHKH
HPCIIBABISIOTCS C/C/IYIONHE CHCTEMHBIC TPeOOBAHUS:

. MHHHMaABHBIC: nporteccop Pentium — 1 I'Hz, O3V 2 I'B. Bujcokapra ¢
32 MB namsti, 50 MB cBobomoro mecra na HDD. onepaionnas cucrtema Windows
XPosonnrop amaronaneio 15 oiimos ¢ paspetiennes 1024x768 .

I4. Meroaniueckue  pexoMenIanuy 10 OPralnm3aiul  H3YUCHHs  JIHCHHILIMHBL (110
VEMOTPCHHIO pa3zpadOTUHHKA ITPOTIPAMMbI)

CornacosaHa Ha noprane Ne il A
6916 —_—



Ipuaoxenne 1
MHUHUCTEPCTBO OBPA30BAHUSI U HAYKH P®

®enepanbHoe rocyiaperseHtnoe 0101:keTHOEe 00pa3oBaTe/IbHOE YUpeKJIeHHe BbICIIEero
npodeccHoHaILHOro 06pazoBaHust

«TOMCKHUIA FOCYIIAPCTBEHHRIA Y HUBEPCUTET CUCTEM

> IL. E. Tposin
A L0 O& 20;_’_-/ .

®OH/JT OLIEHOYHBIX CPEJICTB I10 VYEBHOW JUCIIMITJIMHE

Ilndposas m Mukponpouneccopuasi TEXHHKA

YpoBeHb OCHOBHOM 00pa3oBaresipHOi porpaMMbl: bakajaBpuar

Hanpagsnenue MOJATOTOBKH (cneuuanbHOCTh): 11.03.04 JIeKTPOHHKA [
HAHOJCKTPOHHKA

[Tpoduns: IpomblimieHHAS 2JIEKTPOHHKA

®opma o0yueHus: ouHast

Paxynprer: @IT, PakyJAbTeT IEKTPOHHOH TEXHHKH

Kadenpa: pI, Kadeapa npoMpliiieHHOIT 3J1eKTPOHHKH

Kypc: 1

Cemectp: 1,2

YueOublii nnan nHadbopa 2013 roga u nociaeayoomux Jet

Paszpaborunku:
— Jlouent kad. I1p? kad. [Ip> Bopouun A. U.

Dk3ameH: 1, 2 ceMecTp

Tomck 2016

CornacoeaHa Ha noprane Ne 6916 1



1. BBeaenmne

@onjn oueHounsix cpeacts (POC) sBasiercs npuiaokeHueM K padoueil mporpamme
JMCHMIUIMHEl  (MPaKTUKW) W TpeIACTaBisieT Cco0Ol  COBOKYNHOCTH  KOHTPOJIbHO-
M3MEpPHUTENIbHBIX MaTepUualloB (THIOBbIE 3a/1a4u (3alaHus ), KOHTPOJIbHBIE PabOThI, TECTHI U
Ip.) W METOJIOB HMX MCMNOJIL30BaHUs, I[PeJHA3HAYEeHHBIX JUISI HW3MEpPEHUs YPOBHs
JIOCTHIKEHHS CTYZ€HTOM yCTAaHOBIIEHHBIX Pe3y/bTaToB 00y4eHHUsI.

®OC no aucuuruiMHe (MpaKTHKE) HCIONb3YeTCs NpU [POBEJEHUH TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH U NPOMEXYTOYHOH arTeCTalluy CTYIAEHTOB.

[Tepeuensb 3akperuieHHBIX 32 JUCHUIUIMHON (TIPaKTHKON) KOMIMETEHLHH MpUBE/IeH B

tabauue 1.
Tabnmua 1 — Ilepeuens 3akpernieHHbIX 3a AMCLUMIUIMHOM KOMIETEHLMM

Dranbl GOpMHUPOBAHUS

Kon DopMynHpOBKa KOMIIETEHIIMU ”
KOMIEeTeHIUH
I1K-7 FOTOBHOCTBIO OCYLUECTBIATh KOHTPOJIb  JloJKeH 3HaTh — MPeAMET
COOTBETCTBUS pa3pabaTbiBaéMbIX MPUHLUIBI LU(DPOBO
MPOEKTOB U TEXHUYECKOM JOKyMEHTALMM CXEMOTEXHUKH KaK paszena
CTaHJapTaM, TEXHUYECKUM YCIIOBUSIM U MHUKPO3JIEKTPOHUKHU; —
JIpYyr¥M HOPMaTUBHBIM JOKYMEHTaM (yHKIIMOHAJIbHOE Ha3HAYEHHE,
OIIK-7  crnocoGHOCTBIO YUHTHIBATE HapaRtepRcIima, Hapavelphl |
COBpeMEHHbBIE TCHJICHIMH PA3BUTHSI KoRCTPyRIHBRO-TEXHONOTIHRCK00
JIEKTPOHUKH, U3MEPUTEIILHOM U McnonHerue LHppPOBLIX
BBINHCITHTEBHOMN TeXHHUKH, MHTETPAJIbHBIX MUKPOCXEM, B TOM
MH(OPMALMOHHbBIX TEXHONOTHIA B cBoeli  THCIIE ¥ MHKPOIIPOLIECCOPOB, —
npo)eccHOHABLHOMN AesTeNbHOCTH apXEICRTYDY MEKPOLIPOUSCCOPOR M
0COOEHHOCTH UX NIPUMEHEHMUS B
OIIK-3  cnocoGHOCTBIO peluarTh 3aaa4y aHajau3a 9eKTPOHHBIX yCTPOHCTBAX
H pacueTa XapAKTCPHCTHR Pa3INYHOTO (hyHKIHOHAILHOIO
“JIEKTPHYECKUX Lereid HA3HAYCHAL.
OK-7 CIIOCOOHOCTHIO K camoopranusauuu 1 JIoikeH yMeTh — BBINIOJIHATH CHHTE3,

caMo00pa3oBaHUIO

CornacoeaHa Ha noprane Ne
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aHaJIM3, pacyeT U ONTHUMH3ALHKIO
LUU(DPOBBIX YCTPOHCTB; — ONpPEIeATh
XapaKTEePUCTUKU U TTapaMeTphI
MHTETPAIIBHBIX MUKPOCXEM; —
IIPUMEHATbL MUKPO3JIEKTPOHHBIE
U3JICJIMs TIPU TIPOEKTUPOBAHHH H
MOJIepHHU3ALHH NIEKTPOHHOM
anraparypesl. ;

Jlomken BnajgeTh — METOAAMH
CXEMOTEXHUUYECKOIro
IIPOCKTHPOBAHUS
MUKPO3JIEKTPOHHBIX YCTPOHCTB ¢
HCIIOJIb30BAHUEM CPEJICTB
aBTOMAaTU3UPOBAHHOIO
NPOEKTHUPOBAHUS; — criocodaMu
NIpOrpaMMHUpOBaHUs U OTJIaJKH



MporpaMM MHKPOTIPOLIECCOPHbIX

YCTPOMCTB.

O0uKe xapaKTepUCTUKHU IOKa3aTesled U KpUTEpUEeB OLEHMBAHUSA KOMIIETCHLIHH Ha
BCEX 3Tanax npuBeJieHbl B Tadnuue 2.
Tabmuua 2 — OOwuMe XxapakTepUCTHKM [OKa3zaTeledl M KpUTepHUeB OLEHHBaHUsA
KOMIIETEHIMH 10 3Tarnam

[Toxazarenu u
KpUTEPUH

Orinyuno
(BBICOKHUI
YPOBEHbD)

Xopor1io
(GazoBHIi
YPOBEHB)

3HaThb

OGnanaer
(haKTHYeCKUMU U
TEOpeTHYECKUMH
3HAHUSIMHU B IIpeJiesiax
u3yuyaemoi 061acTu ¢
MOHUMAHUEM TPaHHULL
NPUMEHUMOCTH

3HaeT (akThl,
IIPUHLIMIIBI, IIPOLIECCHI,
oOlMe NoHsATHUS B
npejesiax u3y4aeMonu
obnactu

YnoenerBoputen OoOnanaer 6a30BbIMU
bHO (IMOPOroBbId  OOIMIMMHU 3HAHUSIMH

YPOBEHB)

YMeThb

O06n ajgacT AuariasoHnoM

NPaKTHYECKHX
YMEHUH, TpeOyeMBbIX
JUIsl pa3BUTUS
TBOPYECKUX PELICHUH,
abcTparupoBaHusl
npobiem

Ob6nanaeT 1Mana3oHOM
MPaKTHYECKUX
yMeHHi, TpedyembIX
IUIsl peLLeHust
Ollpe/IeJIeHHbIX
1podiiem B o0nacTu
HCCIIeIOBAaHUS

OO6namaeT OCHOBHBLIMH
YMEHHUSIMH,
TpeOyeMbIMHU 115
BBITIOJIHEHUS TIPOCTHIX
3a7a4

2 Peanuszanust KoMmnereHuuM

2.1 Komnerenuus INK-7

Bnanets

KouTtponupyer padory,
IIPOBOJIUT OLIEHKY,
COBEpILEHCTBYET
JiedcTBUS paboThl

beper
OTBETCTBEHHOCTb 34
3aBepllIeHHe 3a/1a4 B
MCCIIeIOBAHUH,
npucnocadiauBaet
CBOE NOBEJICHHE K
00CTOSTENILCTBAM B
perieHuu npodiem

PaGoraeT npu npsamom
HAOJIIONEHUH

[1IK-7: roToBHOCTBIO OCYIUECTBISATH KOHTPOJb COOTBETCTBHSI pa3padarbiBaeMbIX
MPOEKTOB U TEXHUYECKOH NOKYMEHTAlMU CTaHAapTaM, TEXHUUYECKUM YCIIOBHUAM U JIPyTHM
HOPMaTUBHBIM JIOKYMEHTaM.

Jlnst popMHpOBaHUS KOMIETEHIIMM HEOOXOAMMO OCYILIECTBUTDL PsA ITANoOB. JTarbl
(opMHpOBaHUSI KOMIETEHIIMH, IPUMEHSIEMbIE Ul 9TOrO BUJbI 3aHATHH U HCIIOJIb3yeMble
CpecTBa OLICHUBAHMS Npe/icTaBieHbl B Tabnuue 3.

Tabmuna 3 — Drtanbsl (QopMupoBaHUS KOMIETEHLMM M MCHOJIb3YeMble CpEJICTBa
OLIeHMBaHUS
Cocras 3HaTh VYmers Bnanets
Conepxanue - Ipe/IMET U [IpoexTuposars CaMOCTOSITENILHO
3TaroB MPUHLMIBI LU(POBOH  (PyHKLHMOHAJIBHBIE U IIPOEKTHPOBATH HE
CXEMOTEXHUKH KaK CXEMBbI THUIIOBBIE LU(POBBIE
pasznena MPUHLUIHAIBHBIE YCTPOHCTB U
CornacoeaHa Ha noprane Ne 3

6916



CornacoeaHa Ha noprane Ne

MHMKPOZJIEKTPOHUKH;  LU(POBBIX YCTPOUCTB MpeACcTaBiIsTh
CrocoObl COMIaCHO pe3y/bTatThl
[IPOEKTUPOBAHUS tpebosanusam ECKJl; npoexrupoBanus B
LU POBBIX YCTPOUCTB BUJIE

Ha ypOoBHE KOHCTPYKTOPCKOI
(yHKITMOHANBHBIX U JIOKyMEHTALUU;
NPUHIMITHATIBHBIX

cxeM HH(POBLIX
YCTPONCTB H
[Ipe/CTaBasieT
TIPUHLMIIBI KOHTPOJS
COOTBETCTBHSI
TeXHHYECKUM
YCIIOBHUSIM,
IPOEKTHPYEMBIX
LU(POBLIX YCTPOKCTB;

Buael 3ansTHii e JlaGopatopHble
3aHSITHS;

e [IpakTuueckue
3aHATHS;

e CamocTosTeIbHasA
pabora;

e [loarororka k

IK3aMEHY;
Ucnons3yemsie
cpezcTsa
OLIEHHBaHHS

e KoHTpoabHas
pabora;

e Otuyer no
nabopaTopHoi
pabore;

e Jlomamnee
3aJlaHue;

e Otuer no
UH/IUBHYalIbHOMY
3aJ1aHu10;

e DK3aMeH;

@®opmynupoBKa MoKasaTeled W KpUTEPUEB OLIEHHMBAHUS JaHHOM

npusejeHa B radbnuie 4.

e JlaGoparopHsble
3aHsATHS;

e JlaGoparopuble
3aHATUS;

e [IpakTuyeckue
3QHSTHS;

e CamocTrosTeapHas
pabora;

¢ [loaroroBka k
9K3aMeHy;

e Oryer 1o
n1abopaTopHOil
padore;

e KonrposnbHas
pabora;

e Otuer 1o
J1abopaTopHOH
pabore;

e Jlomamnee
3aJlaHue;

e Oryer o
UHAMBUlyallbHOMY
3a/1aHUIO;

e DK3aMeH;

KOMIIETCHIIHH

Tabmuua 4 — I'Tokasareny ¥ KpUTepUH OLIEHHBaHMs KOMIETEHLIMU Ha dTarax

Cocras 3HaTh

OtnudHo e BJIaJIeeT HABBIKAMH

6916

YmeTh Bunaners

® [10JIrOTOBUTH ® JIEMOHCTpPHpPYET



(BLICOKMIA
YPOBEHB)

IIPOEKTUPOBAHMS HE
TUIOBBIX LH(POBLIX
YCTPOMCTB;

® [Ipe/CTaBIsET
CIIOCO0bI
IIPOEKTHPOBaHUs

LU POBLIX YCTPOUCTB

Ha YpOBHE
(OyHKIIHOHAJIBHBIX U
IIPUHLMIIHAJIBHBIX
cxeM Lu¢ppoBbIX
YCTPOMCTB U
IIpeCTaBlIsieT
IPUHLHIIBLI KOHTPOJISI
COOTBETCTBUSI
TEXHUYECKUM
YCIIOBUSIM,
IIPOEKTUPYEMBIX
U(POBLIX
YCTPOHCTB;

® CrIOCOOEH K
MPOEKTUPOBAHHIO
TUNOBBIX LUH(PPOBBIX
YCTPONICTB Ha ypOBHE
(YyHKLIMOHAIBHBIX U
NPUHIUIHAIBHBIX
cXeM;

Xopouio
(6a30BbIi
YPOBEHb)

YnosneTBopuTel
bHO (ITOPOTOBbIM
YPOBEHb)

e iMeeT o0l1ee
IpeJCTaBlICHUE O
NPUHLIMIIAX
IIPOEKTUPOBAHUS
uugpoBbIX
YCTPOHCTB;

(yHKUHOHAIbHBIE U
CXeMbI
NpPUHLUIHAIbHBIE HE
TUIMOBBIX LIU(PPOBBIX
YCTPOMCTB COINacHo
TpeboBanusm ECK/I;

® [IOArOTOBUTH
(pyHKLIUOHAJBHBIE,
CXEMBbl
NpUHLKNHATbHBIE
TUIOBBIX LHU(POBBIX
YCTPOHCTB U
alNrOpUTMBI
MIPUKJIAHBIX
[POrpaMm COITIaCHO

tpedoBanusm ECK/;

® NOATNOTOBUTH HA
(DYyHKLIHOHATBHOM
YPOBHE THIOBBIE
uudposbie
yCTpoicTBa 1
aJIFOPUTMBI THITOBBIX
NPUKIIaTHBIX
MporpamMMm COTTIacHO
tpeboBanusim ECK/I;

2.2 Komnerenuus OIIK-7

OIlK-7:
3NEKTPOHUKH, WM3MEpPUTEIbHON U

CornacoeaHa Ha noprane Ne
6916

CIOCOOHOCTBIO  YUMTHIBATh
BbIUHUCJIUTENBHOM

COBPEMEHHBIE

TEXHHUKH,

CrocoOHOCTD
CaMOCTOSATEILHO
NIPOEKTHPOBATh HE
TUIIOBBIE LU(PPOBBIE
YCTPOHUCTB U
NpeAcCTaBIsTh
pe3yJIbTaThl
NIPOEKTUPOBAHHUS B
BU/JIE
KOHCTPYKTOPCKO
JIOKyMEHTaLNH;

® MpUMEHsIeT
tpeboBanus ECK/]
MpU NTPOEKTUPOBAHUH
THUIIOBBIX LU(POBBIX
YCTPOHCTB U IpH
pa3pabOTKH THIOBBIX
aNIropuTMOB
MPUKIATHBIX
pOrpamM;

® JIEMOHCTPUpPYET
CHOCOOHOCTE POJL
ynpasieHueM
MPOEKTHPOBATh
NPEACTaBIATh
pe3y/bTaThl
IPOEKTHPOBAHMUS B
BUIE
KOHCTPYKTOPCKOH
JIOKYMEHTAallHH
COIIaCHO
tpeboBanusm ECKJL;

TEHJEHIUH  Pa3BHTHA
HH(pOpPMALIMOHHBIX



TEXHOJIOTHH B cBOeH npodeccuonanbHOM NesTeIbHOCTH.
Jns GpopMupoBaHUs KOMIIETEHIIMM HEOOXOAMMO OCYIUECTBUTBH PsiJl ATAIOB. DTarbl
(GopMHUpOBaHHS KOMIETEHLIMH, MPUMEHsEMbIE JJIsl 3TOTO BBl 3aHATUI U MCTIONb3yeMble

cpeacTBa OLCHUBAaHUA NpeACTaBICHbI B TadiHLe 5.

Tabnmuua 5 —
OLIEHUBAHUS

CocTtaB

Coneprxanue
3TaroB

Bue! sansatuii

Ucnonszyembie
cpeacTBa
OLICHUBAHMS

QopmynupoBKa moOKasaTelled M KpUTEpUEeB OLIGHWBAHMUS

STanel

3HaTh

BOCIIPOH3BOAUTH
dyHKLMOHAIBHOE
HaszHaueHue,
XapaKTepPUCTUKH U
KOHCTPYKTUBHO-
TEXHOJIOIHYECKOe
UCTIOJIHEHHE

IU(POBBIX MUKPOCXEM

C YYETOM C y4EeTOM
COBPEMEHHBIX
TEH/JIEHLIHH pa3BUTHS

3JIEKTPOHUKH

e [IpakTuyeckue
3aHSTHUS,

e JlaGoparopHble
3aHSTHS;

e CamocrosTeabHast
padora;

e [loaroroBka K
9K3aMeHY;

e KoHTposbHas
padora;

e Jlomauinee
3a/laHue;

e Otyer 1o
nabdoparopHoi
padore;

e Otyer 1o
UHIAMBUAYaIbHOMY
3a/1aHHUIO;

e Onpoc Ha
3aHATHUSIX;

e DK3aMeH;

npuBezeHa B Tabnuue 6.

CornacoeaHa Ha noprane Ne

6916

YMmers

BbIOMpaTh
MHKPODIEKTPOHHbBIE
u3Jlenus u
MCIIONb30BaTh
uH(pOpPMaAILIMOHHBIE
TeXHOJOIHH MTPH
MPOEKTUPOBAHUH U
MOZIepHU3ALIHN
NEKTPOHHOM
arraparypbl

e [Ipakruyeckue
3aHATHUS;

e JlaGoparopHbie
3aHATHSA;

e CamocrosTenpHas
pabora;

e [loaroroska K
IK3aMEHY;

e KourponbHas
pabora;

e JlomaiiHee
3a/1aHue;

e Otuer no
nadopatopHoi
pabore;

e Oryer 1o
MHANBUlyalbHOMY
3aJ1aHuIO;

e Onpoc Ha
3aHITUSX;

e DK3aMeH;

(opmupoBaHus KOMNETEHUMM M MCIOJb3YEMbIE CPE/ICTBA

Bunaners

JIEMOHCTPUPOBATH
CrocoOHOCTh
IIPOEKTHPOBAHUS
LU(POBBIX YCTPOHCTB
C y4eTOM
COBpPEMEHHBIX
TEeHIEHLU
JIEKTPOHUKH H
BBIYHUCJIUTEIILHOH
TEXHHKH

e JlaGoparopHbie
3aHATHS;

e CamocTosiTenbHas
padora;

e Oruer no
naboparopHoii
pabore;

e Ortuer 1o
HUH/UBHYaJbHOMY
3a/1aHUIO;

JAHHOW KOMIIETEHLIUH



Tabnuua 6 —Ilokaszarenyu u KpuTepUr OLEHMBAHUs KOMIIETEHLIMH Ha STarax

Cocras

OTtangHo
(BBICOKHI
YPOBEHb)

Xopo1uo
(6azoBeIii
YPOBEHb )

VnosnerBopure

bHO (IIOPOTOBBIN
YPOBEHB)

Tabmuua 7 -—
OLIEHUBAHUS

Cocras

Conepxanme
3TarnoB

CornacoeaHa Ha noprane Ne

rarsl

3HaTh

® BOCIPOU3BOAUTH
COBpEeMEHHEIEe
TEHIACHLMH Pa3BUTHS
JJIEKTPOHUKHU U
BbIYMCIIUTEJIbHOMN
TEXHUKU MPH
IIPOEKTUPOBAHUU
IU(DPOBLIX YCTPOUCTB
Ha "KecTkoi" u
IpOrpaMMHUpyEMOi
JIOTHKE;

® [IEPCUYUCIIATh
COBpPEMEHHBIE
TeHJAEHLMH pa3BUTHS
2JIEKTPOHHOM U
BBIYUCIIUTEILHOM
TEXHUKH;

® OIUCHIBART
COBpEeMEHHbIE
TEHJCHLHH pa3BUTHUS
9JIEKTPOHHOM U
BBIYMCIIMTEJILHOM
TEXHUKH;

YMmerb

® CaMOCTOATEJILHO
BLIOMpPAeT METOUKH
IIPOEKTUPOBAHHUS C
YYETOM COBPEMEHHBIX
TeHJEHLMH pa3BUTHS
AEKTPOHUKU U
UH}OPMALIMOHHBIX
TEXHOJIOTHH;

® [10Ka3biBaeT
YMEHHE IIPUMEHATH
MH(pOpMalMOHHbIE
TEXHOJIOTUH TIpU
NPOEKTUPOBAHUH
LM(POBLIX YCTPONHCTB
C yueTroM
COBPEMEHHBIX
TEeHJACHUUH pa3BUTUS
NEKTPOHUKH U
BBLIYHUCITUTEIIbHOM
TEXHUKH;

® YYUTHIBAET
COBpPEMEHHbIE
MHGOPMALIMOHHBIE
TEeXHOJIOTUH NIPU
pa3paboTke
LM(ppPOBLIX
YCTPOMCTB;

2.3 Komnerenuusi OITK-3
OIIK-3: cnoco®GHOCTBIO pelars 3ajadyd aHaiM3a M pacyeTa XapakTepUCTHK
MMEKTPHUYECKUX LIEeTTei.
Hns GpopmupoBaHHs KOMIETEHIIMH HEOOXOAMMO OCYILECTBUTH Psijl ITATOB. JTallbl
hopMupoBaHUs KOMIIETEHLIHU, IPUMEHSEMbIE LISl 3TONO BUJIbI 3aHATUI U MCMOJb3yeMble
CpeiCTBa OLIEHNBAHUS NIPECTaBIeHbI B Tabnuiie 7.

3HaTh

MpeJICTaBIIATh
criocoObl aHaJIM3a u
CHHTE3a NpH

6916

YMmers

BbIOMpaTh

HEOOXOMMbIE METO/IbI
aHaJIM3a U CUHTEe3a

Bnaners

® [pUMEHSeT
MH(OPMALHOHHBIE
TEXHOJIOTHH TIPH
MPOEKTUPOBAHUHU

i poBbIX
YCTPOMCTB, C Y4ETOM
COBpPEMEHHBIX
TEeHACHLMI pa3BUTHS
IIEKTPOHUKH;

® IEMOHCTPUPYET
3HAaHWE COBPEMEHHBIX
TEHJACHLUUH pa3BUTHSA
3JIEKTPOHHOH,
BBIYHUCIIUTEIILHOH
TEXHUKHU H
MH()OPMALIMOHHBIX
TEXHOJIOTHIA;

® [IPUMEHSIET
HH(POPMALHOHHbIE
TEXHOJIOTUH T1PHU
MPOEKTHPOBAHHHU
U pOBBIX
YCTPOMCTB;

(opMUpOBaHUs KOMIIETEHLMM M MCIOJb3yeMble CpeiCcTBa

Bnanets

MPUMEHSATh
COBpEeMEHHbIe
HH(pOPMaLHOHHBIE



Buael 3auaTuii

Hcnonb3yemele
cpezncTBa
OLICHUBAHMS

MMPOCKTHPOBaHHUHU

NpU pacyere

IU(PPOBLIX YCTPOUCTB  XapaKTePUCTUK

Pa3IMYHON CIIOKHOCTH BIIEKTPUUECKUX Lierneit

¢ JlabGoparopHbie
3aHATHSI;

e CamocrosTenpHas
padora;

e Otyer 1o
WH/UBU/IyalbHOMY
3a/1aHHIO;

e Otuer no
nabopaTopHoii
padore;

B IM(POBBIX
yCTpOMCTBax
pa3IM4HOro
Ha3HAYCHUS

e JlaGoparopHble
3aHATUS;

e CamocTrosTenbHas
pabora;

e Oryer 1o
WUHIMBUIYalbHOMY
3aJlaHuIO;

e OTtyer 110
JabopaTopHOi
pabore;

TEXHOJIOIHH U
[porpaMMHOe
obecrniedeHue npu
aHaJlu3e U pacyeTre
XapaKTepUCTHK
BNEKTPUYECKUX Lierne
B LU (POBBIX
yCTpOUcTBax
pasiM4yHOro
Ha3HAYEeHHUs

e JlaGoparopHbie
3aHSTHS,

e CaMocTosiTesbHas
padora;

e Otuer no
UHMBUYaIbHOMY
3aJIaHMIO;

e OrtyeT o
naboparopHoit
pabore;

@opmynupoBKa T[OKaszarelned M KpUTEpUEB OLICHMBAHUSI JIaHHOW KOMIIETECHLHH
npuBe/ieHa B Tadaule 8.
Tabnuua 8 — I'lokasarenn U KpUTEpUH OLIEHUBAHUSI KOMIIETEHIIMH HA 3TAnax

Cocrasn

OtnuyHO
(BBICOKHMIA
YPOBEHb)

Xopouio
(DazoBblit
YPOBEHb)

3Harp

e cBOOOJIHO
BOCIIPOM3BOIUT
METOJbl aHaJIu3a U
CUHTE3a HE TUIOBBIX

IU(PPOBLIX YCTPOMCTB

pPasjiH4HoOro
HasHa4cHus: |

e (opmynupyer
METO/IbI aHaJIn3a 1
CHHTE3a THIIOBBIX

LM(PPOBLIX yCTPONCTB

pa3jityHoro
HasHa4CHHA |

CornacoeaHa Ha noprane Ne

6916

VYmMmers

® PDACCHMUTLIBATH

SJICKTPHUYECKHE LICTTH
H UX XapaKTepUCTHKH

B HE TUIIOBBIX
U poBbIX
yCTPOHCTBAX
pazIM4HOIO
Ha3HA4YeHUs ;

e pellaeT BOMpPOCH
pacyera
NEKTPUUYECKUX
nenel 1 ux
XapaKTepUCTUKU B
TUIOBBIX LIM(PPOBBIX

Bnanets

® [IPUMEHSATh
COBpPEMEHHBIE
crocoObI pacyera
EKTPHUECKHUX
ueneu u ux
XapaKTepUCTHK He
TUIOBBIX LH(POBBIX
YCTPOWUCTB C
MCII0JIb30BaHUEM
CrielHaTU3UPOBAHHbI
X TMPUKIIAIHBIX
IIPOrpamm;

® JIEeMOHCTpPUpYET
CIIOCOOHOCTH
NPUMEHSTb METO/bI
pacuera
TIEKTPUUECKUX
Lenem u ux



VYnosneTrBopurel
bHO (TTOPOTOBBIH
YPOBEHB)

Tabnuma 9 -
OLIEHUBAHUS

Cocras

Conepxanue
3TaroB

Buasl 3adsTuit

Hcnonszyembie
cpezacTsa
OLIeHUBAHMS

JTanel

® Ccrioco0OeH
OIMCBIBATH METO/IbI
aHaJM3a ¥ CUHTe3a
TUIIOBBIX LH(POBLIX
YCTPOUCTB
pa3IuyHOro
Ha3HAYeHUs ;

YCTPOHCTBAx
pasan4HOro
Ha3HA4YeHUs ;

e umeeT obuiee
TnpencTaBlIeHHe O
MeToJlaxX pacuera
IEKTPUUECKUX
uenei uudpoBbIX
YCTPOMCTB;

2.4 Komnerenuust OK-7
OK-7: cnocoGHOCTBIO K caMOOpraHU3aluyi U CaMo00pa30BaHMIO.
s popmupoBaHHs KOMMETEHLMH HEOOXOAMMO OCYIIECTBUTh PsiJi 3TANoB. DTAarbl
(popMuUpOBaHKS KOMIIETEHLUH, IPUMEHsIEMbIE Ul 3TOr0 BUABI 3aHATHH M MCIIO/Ib3yeMble
CpeJIiCcTBa OLIeHUBaHUS MIPE/ICTaBlIEeHbl B Tabnuue 9.

3HaTb

3HATh CIIOCOOBI

[IOJTyYeHHsl HOBBIX
3HAHUMK
(camoobpazoBanue) B
obnactu unppoBoii
CXEeMOTEeXHUKHU Oe3
y4acTusi
nperojaBaTeis.
[Ipencrasnars
MTPUHLIUTTBI
CaMOOpraHu3aIuu JJis
BBITOJIHEHUS 3a/JaHUi
1o uudpoBoi
CXEMOTEXHHKE.

e JlaGoparopnbie
3aHATHS;

e Oryer no
naboparopHoi
padore;

CornacoeaHa Ha noprane Ne
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YMmerb

CaMOCTOATEJILHO
BBIOMpATh HU(PPOBLIE
MUKPOCXEMBbI JIsI
CUHTe3a LM(POBBIX
YCTPOHCTB Ha
"ecTkon" U
NporpaMMHUpyeMoit
JIOTHUKe.

¢ JlaboparopHblie
3aHATUS;

e [loaroroska K
3K3aMeHy;

e Otuer 1o
nabopaTopHO#
pabore;

XapaKTepUCTHK
THUIOBBIX LU(POBBIX
YCTPOMNCTB C
MCTOJIb30BAHUEM
Crelraln3upOBaHHBbI
X MPpUKITaIHBIX
nporpamm;

e yMeeT o0lee
MpeACTaBlIeHHe O
MPUKJIAIHBIX
riporpammax Juis
pacyera
EKTPUUECKHX
uenei uHgpoBbIX
YCTPOMCTB;

dbopMUpoBaHHsS KOMMOETEHUMM MW MCHOJIb3yeMble CpelcTBa

Bnagers

CaMOCTOSTE/ILHO
OpraHU30BbIBATH U
IUIAHUPOBATH JTAIIbI
pa3paboTku
LUU(PPOBBIX YCTPOHCTB
Pa3IM4YHOM CI0KHOCTH

o JlaGoparopubie
3aHATUSA;

e CamocrosrenpHas

pabora;

e Oryer 1o
n1adopaToOpHOIt
pabore;



e DK3aMeH;

e DK3aMeEH;

@®opmynupoBKa MoOKaszaresleid M KpUTEpHUEB OLEHUBAHMS JAHHOH KOMIIETEHLHH
npuBeneHa B Tabnuue 10,
Tabnuua 10 — IToka3zaresnu U KpuTepuH OLIEHUBAHKUS KOMIIETEHLIMU HA JTarax

CocraB 3HaTh VYmerts Bnaners
Ornyno ® CaMOCTOSATEBHO ® [10Ka3bIBaeT ® [pUMEHseT
(BBICOKMHIA HaXOAWTh U CIIOCOOHOCTH COBpeMEeHHbIE
YPOBEHb) OIpeAeIsTh CaMOCTOSATEJIBHOI'O MH(pOpMaLMOHHBIE

HeoO0X0JIMMEBIEe CHHTE3a HE TUIOBBIX = TEXHOJIOTHH IS
rapamMeTphl LU(PPOBLIX CaMOCTOATEIBLHOTO
M POBbIX YCTPOMCTB; MOMCKa HEOOXOAMMOIH
MHKPOCXEM TIPH WH(OPMALIMK IIPH
MPOEKTUPOBAHHH NPOEKTUPOBAHUH
YCTPOICTB HQPOBBIX YCTPOHCTB
pa3IHYHOrO pasIuyHOro
Ha3HAYEHUSI, Ha3Ha4YeHUs,
Xopowio ® [Ipe/ICTaBIsIET ® [10Ka3bIBaeT ® J[eMOHCTPHpYET
(Oa3oBbIi METOAUKH CIOCOOHOCTD CIMOCcOOHOCTE
YpPOBEHb) CaMOCTOSITEJBHOIO CaMOCTOSITEJILHOTO MPUMEHSTh
onpeaeacHus CHHTE3a TUIIOBBIX UHPOpPMAIIMOHHBIE
rapamMeTpoB H(POBLIX TEXHOJIOTUH TIPH
MHKPOCXEM, yCTPOKCTB; MPOCKTHPOBAHHH
HEOOXOAMMBIX TIPU LU POBLIX
MPOEKTUPOBAHUHT yCTPOICTB;
UUPPOBLIX
YCTPOMICTB;
VYI0BNETBOPUTEN e pMmeeT o0Luee ® I10Ka3bIBaeT e umeeT obmee
bHO (ITOPOTOBBIM  IpeaCTaBIEHUE O CMOCOOHOCTH pelaTh  TpeICTaBIeHHE O
ypPOBEHB) criocofax 3a/1a4¥u CUHTE3a criocofax u
CaMOCTOSTEILHOIO TUMOBBIX IIU(PPOBBIX  METOAMKAX

NOMUCKa MapaMeTpoB

YCTPOUCTB MOJ

3 TunoBble KOHTPOJIbHbIE 3aJaHHH
Jlns peanusanyu BblllleNepeuUCcIeHHbIX 3a/1a4 O00y4YeHMs] UCIOIb3YIOTCS THIIOBbIE

CaMOCTOSATECIALHOTO

MHKPOCXEM IpU yrpaBIeHHeM noucka HHpopmaLuu
MPOEKTUPOBAHUH npenojasare’s; NpU MPOEKTHPOBAHUH
uuQpoBbIX uuQpoBbIX
YCTPOMCTB; YCTPONCTB;

KOHTPOJIbHBbIE 3a/IaHMsi WJIM MHbIE Marepualbl, HeoOXoAuMble JUisi OLIGHKM 3HaHHii,
YMEHHWH, HaBBIKOB M (WJIM) ONbITa JCATENBHOCTH, XapaKTepU3yIOWUX 3Tarbl
(GopMHpOBaHUS KOMIETEHUHMI B Tpoliecce OCBOEHHUs 00pa3oBaTeNbHOH MPOrpammsl, B
CJIe/lYIOIIEM COCTaBe.

3.1 Bonpochkl Ha caMONOATOTOBKY
1. Yenosro-rpaduueckoe 0003HaueHUs 3apyOeKHBIX MHTETPaJIbHBIX MUKPOCXEM.
— 2. IlomexoycToiiunBslie LU(POBLIC KOADI.
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— 4.  OpraHuszauus  TOCTOSHHBIX M ONEPATHUBHBIX  IOJYNPOBOJHHKOBBIX
3aIIOMUHAIOLIUX YCTPOUCTB.

— 5. IlpuknagHoii naker MojenupoBaHus 31eKTpoHHbIX cxeM ASIMEC

3.2 Tembl foMAIIHUX 3aAAHHI
|. PazpaboTka M oTi1ajiKa NpUKIagHON IIPOrpaMMBbl.
Paspaborarb mporpammy, copTHpYOIIyl0 ducia maccusa sdeek PIIJI
MUKPOKOHTpoJIIepa (¢ 32 no 63 siueliku) B nopsiake UX yObIBaHUS.

o

CuHTe3 KOMOMHALIMOHHBIX LM()POBBIX YCTPOMCTB.
Ha mysibTuriekcope crpoekTupoBarh 1udGpoBoe yCcTponcTBo,
peanusylouiee OyneBy (yHKLHIO
F=ABC + BCD+ ABCD + BCD + ABCD.

L8]

. Cunre3 uudpoBbIX YCTPOUCTB 1OC/E10BATEIBHOCTHOTO TUIIA.
CnpoextupoBarh cueTduuk ¢ koadduuuerHTom nepecyera 237,
PeyCMOTPETh HHAMKALMIO COCTOSHUMA CUeTHHKA.

4. Cunte3 uUQPOBBIX YCTPOUCTB HA JIOTHYECKUX IEMEHTAX.
Ha noruueckux anemenrax TTJI cripoektupoBats uudposoe
YCTPOKCTBO, peanusytoluiee OyneBy (yHKIHIO
F=ABC + BCD+ ABCD + BCD+ ABCD.

3.3 Tembl onpocoB HA 3AHATHIX

— Sapo  muxpoxontpomiepoB  MCU51. Ilporpammuas  moxens.  Cucrema
npepeiBaHuii. [IporpaMMupoBanue MUKPOKOHTPOJIEPOB, POTrPaMMHBIE CPe/ICTBa.
— Knaccudukauusi, apxurekrypa  mukponpoueccopos: CISC u  RISC

MHKPOIIPOIIECCOPBI. DBOMOLMA MUKPOIPOLECCOPOB. MUKPOKOHTPOJLIEPHI.

— IMIIT xak paszaes MUKpOIeKTPOHUKU. [IpuHIMIBEI U OCHOBHBIE HAINpaBJIeHHS
uM(poBOii cXeMOTeXHUKH. TepMUHBI M onpeAeseHHUs. ITanbl CXEMOTEXHHYECKOro
NPOEKTUPOBAHMS ~ MHKPO3JIEKTPOHHBIX  ycTpoiicrB.  Knaccudukanus, — ycnoBHo-
rpadpuyeckue 0003HaYEHHUST HHTETrPaJIbHbIX MUKPOCXEM.

3.4 Ix3aMeHaNHOHHbIE BONPOCHI
3.4.1 DK3aMeHaUMOHHbIE BOIIPOCHI, CEMECTp IepPBbIii:

. ITlo3uMuuoOHHBIE CHUCTEMBI CYUCIIEHHS: JIBOMYHAs, JIBOWYHO-IECATHYHASA,
BOCbMepHYHAs, luecTHaauarepuunas. [lepeBos U3 ONHOU CUCTEMBI CUHC/ICHHA B
APYTYIO.

2. JlBouuHas apu(pMeTuKa, 4eTbipe apupMeTHYeCKux AeHCTBUS, TPHUMEpPHL.

3. bynesa anreOpa: nepemMenublie, (GyHKUUH, 3aKOHBI.

4. Munumuzauus OyneBbixX (yHKUHIA.

5. IlpuHumn 1ecTBUS U IpUMEp MUKPOCXEMbI MYJIBTUILIEKCOPA.

6. [TpuHuun aelcTBUS U IpUMEP MUKPOCXeMbI Aetudparopa.

7. llpuHumn AeicTBUS ¥ IpUMep MUKPOCXEMbI CyMMaropa.

8. [puHuun neiicTBus ¥ NpUMep MUKPOCXEMBI KoMIIaparopa.

9. [Mpunuun geicTus U npuMep Mukpocxems! D Tpurrepa.

10. Tlpuaumn geictBust ¥ npuMep MUKpocxeMsl T Tpurrepa.

o 11
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11. Ilpunnun peiicteus u npumep Mukpocxems! RS Tpurrepa.

12. Ilpunuun geiicTBus u npuMep MukpocxeMol JK Tpurrepa.

13. IlpuHuun neiicTBUS U NpUMEP MUKPOCXEMbI perucTpa CABUIa U MaMsTH.

14. IlpuHuun AeicTBUS U IpUMEpP MUKPOCXEMbl HETBIPEXPa3psAHON0 ABOUYHOIO
CUETYHKA.

15. ITlpuHuun fpelcTBUsST M NpUMep MHUKPOCXEMbI  YeThbIpexpaspsiIHOro
PEBEPCHBHOTO ABOMYHOIO CYETHMKA.

16. Knaceuduxauus [13V. Crpyxkrypa 113V, rpadpuueckoe oboznayenue.

17. Knaccuduxauus O3Y. Crpykrypa O3V, rpaduueckoe obo3HaueHue.

3.4.2 Dx3aMeHaLMOHHbIE BOIPOCHI, CEMECTP BTOPOIi:

1. DBomoLMsSI MUKPOTIPOLIECCOPOB.

2. OnHokpucTanbHble MUKpokOHTposuiepsl ceMeiictBa MKS1. Xapakrepucruka
ceMeiicTBa.

3. Napannensuble noptel MK51

4. Tlamate nporpamm MKS51. 5. Tlamsars nanusix MKS1.

6. Ctrexk MK 51

7. IlonkmrovyeHue BHELIHEH NaMATH IPOrpaMM, naMaTH AaHHbX K MKS1.

8. Cuctema komanja, Metoabl aapecauun MKS1.

9. Taiimep-cueTuux MKS51, pesxumbl paboThl.

10. Cuctema npepeiBanuit MK51.

3.5 Tembl KOHTPOJABLHBIX padoT
3.5.1 Kourpoabnas pabora Nel (cemectp nepsbii):
[lo3uumonHkIe cUCTEMBbI CUMCIIeHUS, TIpeoOpa3oBaHue OyleBbIX (PyHKLHH.

(OTBET NPE/ICTABUTH B BUJIC OaiiTa eAMHHULL U HYJICH )
1. 3anumurte ABOHYHLIN Kox unena 137Q
2. 3anuiuTe JOMOJHHTEILHBIH KO Ync/a noc 93
3. Ilpeacraspre uncno 78 B ABOHYHO-AECITHUYHOM KO/
4. YkaxuTe npsMoii Ko 4Hcia, JOTOJHHTEIbHbIH Kojt Kotoporo 9EH
5. Onpenenure cyMMYy JOIIOJHHTEILHBIX KOJIOB UHCE)l MUHYC 55 1 495 |

|
|

\ 6) YkasaTb COOTHOLLUEHUSA, B KOTOPbIX AonyLleHa owwmnbka

{ __ 1) 2 3 4) 5)
W(x+y)=x®y x=x®0 Xy=x+y w(x® y)=xy Xp(x+y)=xy

7) YNpoCTuTb BbipaxKeHne x(x + y)

o 12
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3.5.2 KonutpoabsHas pabora Ne2: (cemecTp nepsblii)
AHanu3 KOMOMHALMOHHBIX LU(POBLIX YCTPOUCTB.

1. B mpusenennom cnucke MMC ykazaTh undpoBbie HHTErpalibHbIe MUKPOCXEMBbI

K5551U 11 K556PT7

K140V /17 K561 TM2
K564 M5 K252I1A2
K142 EH6 K133JIA4

2. 3anucats A (@7...a;), IPHA KOTOPOM I'OPUT CBETOAUO/
330

LTS

-
=
[

3. VKasate
MIHIINIT3HP OBAHHOE
BBIDAKEHIIE 1A
OVITeBOIT (PVHRLII
no Kapre KapHo

o 13
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4. Onpenenute CyMMy NOMOJHUTENRHBIX KOXOB YUCENI MUHYC 67 1 +13
5. Ykazate BoceMupaspagHoe cnoso DI (d;...dp), koTopoe Hafo nofaTs Ha BXOJBI

MYNBTHILIEKCOpA AJA peau3alyy Jornueckoi pynxuun F = ABC + AB

0 f’s S
3
>
m—y..—m,
7
£
o 1
& 2
¢ 4

3.5.3 KonTpoabHas paGota Ne3 (cemecTp nepBslif):
AHaNHU3 MOCNeAOBATeIBHOCTHBIX IHPPOBBIX YCTPORCTB.

1. B npenioxxeHHOM CITUCKE MUKpocxeM oTMeTuth JK-Tpurrep
K555TP2 KS55TMS  KS55TJI2  KS55TM2  KS555TB6

2. Ykazate [13Y ¢ vanbonbiuum ob6peMOM MAMATH

15
. A ROMQ

16
, A ROMQ

‘Y {s D pesithss— i
-{]) <3 D

12 .
——l A ROF.’!Q A | RO Q
3 1
_(I)CS - s N
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3. Banucarh uyMca, KOTOphle MOCJEI0BaTeIbHO 3aropaloTesl Ha LA(POBOM HHIMKATOPE B
LIMKJIE TTpY paboTe cYETYHKA U COOTBETCTBYIOT €r0 COCTOSHUAM, HAUMHAS ¢ HYIICBOTO

I~

\ 4

4. Onpeznenure CyMMy JONOTHUTENbHbBIX KOJOB yuces Munyc 67 u +13
5. Cuerunk Haxoauics B 29 COCTOSIHMM, NOCTE Yero Ha ero Bxoa nocrynuio 200
UMIyIbcoB. B kakoM cocTtosiHuM Oy/ieT HaXOAUTHCS CHETUUK?

Ci2 |2

3.5.4 KouTpoabHasi padora Nel (cemectp Bropoit): Cucrema Koman
MUKPOKOHTpOJLIIEpa

l. Ouenuts copepxxumoe DPTR (ueTsipe miectTHaguaTepuuHbiX CUMBOIIA) NOCTe
BBITIOJIHEHUSI KOMAH/1:

MOV DPTR #1234
XCH A,DPL

RLC A

XCH A,DPL
XCH A,DPH

RLC A

XCH A,DPH

2. OmpenennTh COAEpKUMOE aKKyMyssiTopa (ILecTHaJALaTepHIHbIN KOI)

110CJI€ BBIIIOJIHEHHUs IIPOrpaMMBl:

o 15
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ORG 0
MOVC  A,@A+PC

CLR C

ADD A, #0AH
DA A

JIMP $

3. Onpenenutb BpeMsi BBINOIHEHUS (MKC.) — MOANPOrpaMMbl, 4acToTa
KBapLeBoro pesoHaropa 12 MI'u:

DELAY: MOV RO, #2
MOV R1,#10

Mi: DINZ RO,MI
DINZ R1,MI
RET

4. Tpanciuposars komanay CINE R1,#1,$+10

5. Onpenenuts conep:kumoe peructpa DPTR (ueTsipe mecTHaauarepHIHbIX
CUMBOJIa) T10CJI€ BBIMTOJIHEHUS! KOMaH/I:

ORG 0

MOV B,SP
MOV A #DOH
DIV AB

MOV DPH,B
MOV DPL,A

3.6 Tembl 1abopaTopHbIX padoT

— IlporpamMmMHpoBaHe MaTpUYHOIO HHUKATOPA.

— IlporpamMMmupoBaHue TaliMePOB/CUETYMKOB BHELIHUX cOObITHII AVR.

— IlporpammupoBanue napamienbHbeiX nopros AVR.

— 3nakomctBo ¢ naketoM AVRSTUDIO. Ilpocrefimue nporpammel.

— Cxanupylolmii MaTpruHblil femmdparop.

— CHHTe3 CHHXPOHHOIO CYEeTYMKAa C 33JJaHHON TMOCJeOBATEIbHOCTLIO CMEHBI
COCTOSTHHM.

— CuHTe3 KOMOMHAUMOHHBIX HU(POBBIX YCTPOUCTB.

— CunTte3 uM(POBBIX YCTPOUCTB HA JIOTHUECKHUX AIIEMEHTaX.

3.7 TeMbl KypcoBbIX IPOEKTOB (pador)
— HE NpeyCMTPEeHO

4 MeToanyeckHe MaTepHaJIbl

Jlns obecreueHus npouecca o0yueHUs W pelleHus 3a1a4 00y4YEeHHUs HCIIOJIb3YIOTCS
CTIeLYIOIIHE MaTepuabl:

— METOAMYECKNEe MaTepHalibl, ONpejelisioliue MNpOoLeayPbl OLEHMBAHMS 3HAHMWI,
YMEHHUiT, HaBLIKOB W (MJIM) OMBITA JEATENBHOCTH, XapaKTepH3ylOIMX JTamnsl (op-
MUPOBAaHUA KOMIETEHUHUi, cormacHo 1. 12 paloueid mporpammbr s Hanpasnenus
noaroroku no ®I'OC BO 11.03.04 — DilekTpoHHKA ¥ HAHOAJIEKTPOHHUKA, 1oy Habopa
2013, yrBepxkena 29.02.2016 r.
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4.4. Ba3bl RanHbBIX, HHPOPMALHOHHO CNPABOYHEIE H MOHCKOBBIE CHCTEME]
1. He opeaycMoTpeHo.
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