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JApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BBICIIETO MPO(HEeCCHOHAIBHOTO 00pa30BaHUs IO
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1. Heau u 321241 0CBOCHHUS IMCUMILIAHBI (MOTYJIs)
Hean u3yyeHus: AMCHUMIMHBI « MUKPOTIPOIIECCOPHBIE CUCTEMBD) U3yUYEeHHUE MPUHIIUTIOB

HOCTPOECHHUS, PYHKIMOHATIBHBIX BO3MOKHOCTEH U apXUTEKTYPHBIX PEILICHUH COBPEMEHHBIX
mukpornpoueccopubix cucteM(MIIC), mukpoxontposepoB(MK) n nepconansupix 9BM, a Tak-
K€ OCBOEHUE METOJUKH MPOEKTUPOBAHMS MUKPOIIPOLIECCOPHBIX CUCTEM.

33}13'{1/[ H3YyYCHUA NUCHUIIJIMHBI - TOJTYYCHUC CTYACHTAMU CUCTEMATU3UPOBAHHELIX 3HA-

HUH B CIIEAYIOMIUX 00JIaCTAX:

apXUTEKTYpa MUKPOIMPOILIECCOPHBIX CUCTEM U MUKPOKOHTPOJIJIEPOB;

OCHOBHBIE MUKPOTIPOIIECCOPHBIE CEMEICTBA OTEUECTBEHHOTO H 3apy0eKHOTO MPOU3BOJICTBA;
-BOTIPOCHI aNMapaTHON U MPOrPAMMHOM OpPraHU3aIlMd MUKPOIPOIIECCOPHBIXCHUCTEM;
WHCTPYMEHTAIIbHBIE CPEACTBA OTIAAKH, TUATHOCTUKU U MPOCKTHPOBAHUS MHUKPOIPOIIECCOP-
HBIX CUCTEM U MUKPOKOHTPOJIJIEPOB

OCBOCHHE CTYJICHTaMH KOHIIETITYaJIbHBIX OCHOB, COBPEMEHHBIX MOJAX0/I0B U METOJUK HUCIIOIb-
30BaHUs IMUPPOBBIX yCTPOCTB U Mukporpoieccopos (LIY u MII) B pannosnekTpoHHOH arr-
naparype;popMUpoOBaHUE MPEACTABICHUI O COBPEMEHHBIX MPOTPAMMHBIX U ammapaTHBIX
KOMIUICKCaX, CIIOCOOHBIX aBTOMATH3MPOBATh MPOICAYPHl peann3anuu (yHKIHUNA MPH aJiro-
PUTMHUYECKOM, (PYHKIIMOHAIBHO-CTPYKTYPHOM, JIOTHUYECKOM M CXEMHOM MPOEKTUPOBAHUU
MUKPOIPOIIECCOPHBIX CUCTEM.

W3y4eHne qUCIUILTMHBI HATTPABICHO HA MOATOTOBKY CHEIHATUCTOB, CIOCOOHBIX peIIaTh

po0JIeMbl, BOZHUKAIOIINE MTPU SKCILTyaTallluy U3/IEJIUN AJIEKTPOHHON TEXHUKHU C yUeToM 00Ja-
CTH, TUIIOB U 33J1a4 NPOPECCUOHATILHOM 1EATEIbHOCTU B COOTBETCTBUHU C NMPO(HECCHOHATBHBIMU
CTaHJapTAMMU:

—  06.005 «CnenuanucT Mo dKCIUTyaTalldiy PagruodJEeKTPOHHBIX CPEJCTB (MHXKEHEP-
JIEKTPOHUK)», YTBEPXKIECHHBIN MpUKa3oM MUHHCTEpCTBA TPYAa M COLMAIBHON 3aIlUTHI
Poccuiickoit @enepanuu ot 31 utons 2019 rona N 540n (3apeructpupoBan B MUHIOCTE
P® 28 aBrycra 2019 rona, peructpanuonnsiii N 55756).

— 40.058 «MHxeHep - TEXHOJOT 10 MPOU3BOJCTBY M3JAEIMA MHUKPOIIEKTPOHUKNY,
YTBEPKICHHBI NpHKa30M MuUHHCTEpPCTBA TpyJa M COLMAIBHOW 3amuThl Poccuiickoit
®eneparun ot 03.07.2019 r. Ne 480H (3apeructpupoan Muntocrom Poccun 29.07.2019
r. Ne 55439).

2. MecTto qucuuniannsl (Moay.as) B crpykrype OIIOII BO
JucuunnuHa «MUKpOIpPOIIECCOPHBIE CUCTEMBD» BKIIOYEHAa B 00s3aTENbHYIO 4YacTb

b1.0.09.01 yuebnoro ruiana no HampasiaeHuio noarotrosku BO 11.03.01 Paguorexnuka, mpo-
bune «MHTETpUPOBaHHBIE CUCTEMBI OE30ITACHOCTH.

IIpu ocBoeHMM AUCHUIUIMHBI OOYYAIOIIUICS CMOXET YaCTUYHO IMPOAEMOHCTPHPOBATH

cienyromue 06001eHHbIe TpyaoBbie GyHKIHH (OTd):

— DKeIuIyaTauMs pPaauodIeKTPOHHOH amnmapaTtypbl (MpoQecCHOHANbHBIA CTaHAApPT
06.005 «Chnenuanuct MO 3KCIUIyaTallMM PaJUO3JIEKTPOHHBIX CPEACTB (HMHXKEHEp-
3JIEKTPOHHMK)», Ko1l B, ypoBeHb kBanmudukanuu -5);

— Pa3pa6oTka eTMHUYHBIX TEXHOJOTMYECKUX MPOLECCOB M PeKOMeHIaluii Mo ycTpa-
HEHHI0 M MpeAyNnpexIeHuI0 Opaka B NMPOU3BOACTBE H3/1eJIHi MUKPO3JIeKTPOHUKH
(mpodeccronanpublil cTanaapt 40.058 «HxkeHep - TEXHOJIOT TI0 MPOU3BOJICTBY U3CTUN
MHUKPORJIEKTPOHHUKI», KO B, ypoBeHb KBamu(uKamu -6).

N3ydenne nucnumimHbl « MHUKPOIPOLIECCOPHBIE CUCTEMBI»OIIUPACTCS HA 3HAHMS, YMeE-

HUSL U KOMIIETEHIIMH, pUOOpeTEéHHbIe U CHOPMHUPOBAHHBIE B pE3ysbTaTe H3yUYEHUS MOIYJIs
«Dusnkay u AuCHUILTUHBL « THPOPMAITMOHHBIE TEXHOTOTHI.

N3yuenne aucUIUIMHBI « MHKPOIPOIIECCOPHBIE CHCTEMbD» HEOOXOIUMO JISI OCBOCHUS

y4eOHbIX JUCHUIUIMHCOCHOBBI KOMIBIOTEPHOIO MPOCKTHPOBAHUS W MOJCIUPOBAHMS PaaHO-



ANIEKTPOHHBIX cpencTB», «lludpoBsie ycTpoiicTBa U MuKpomnpoieccops», «lIpoexkrupoBanue
CUCTEM BHICOHAOTIOICHUS.

3. TpebGoBaHus K pe3yJibTATAM OCBOCHHS CO/IePKAHUS JUCHUTIIMHbI

[Tpomiecc m3yueHUs: TUCIUTUTMHEI HAIIPABJICH Ha (DOPMHUPOBAHHE HIEMEHTOB CIIEAYIONIUX
koMnereHumii B coorBercTBUU ¢ @I'OC BIIO n OITIOIT BO no nanHoMy HampaBlI€HHIO HOJTIO-
TOBKM:

Ob6menpogeccnonanbubix komnerenuuii (OIIK):

— CIIOCOOHOCTh CaMOCTOSITEILHO IPOBOJUTH IKCIEPUMEHTAJIbHBIC HMCCICAOBAHUS WU HC-
MOJIb30BaTh OCHOBHBIE MPHEMBbl OOpPaOOTKHM M TPEACTABICHUS MOJIYYSHHBIX ITaHHBIX
(OIIK-2).

Kon n HaumMeHoBaHNe HHAUKATOPA TOCTHKEHUS] KOMIIETEeHIMU:

OIIK-b.2.2 - Cnoco6eH npoBOAUTH BHIOOP HAMIIYUILIEro crioco0a MpOBEIEHUIN IKCIIEpH-
MEHTAILHBIX HCCIEI0BAaHMIA.

B pesynbrare nzydeHust IUCHUIUIMHBI (MOAYJs) « MUKpPONPOLIECCOPHBIE CUCTEMBD) CTY-
JIEHTBI JOJKHBI:

3HATh: METOJbl U CPEACTBA MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIICJOBAHUN, MPUHIUIIBI
IIOCTPOCHUS U apXUTEKTYpy COBPEMEHHBbIX MuKpormporeccopHslx cucreM (MIIC), ycnoBus u
crocoObl Hcnonb3oBaHuss Mukponporeccopo (MII) u muxpokontposnepo (MK); cpencra
paspabotku u otnaaxku MIIC.

YMeTb:BbIOMpaTh CIIOCOOBI M CPEACTBA U3MEPEHUI U MPOBOAUTH SKCIEPUMEHTAIbHbIE HC-
CJIEIOBaHMs; OINpPENEATh NEPEYeHb W AMANA30H 3HAYCHWM IapaMeTpoB JETajei, y3/l10B U
YCTPOUCTB, TpeOyEeMBIX IJIsl pacdeTa U MPOSKTHPOBAHUS MUKPOIPOIIECCOPHBIX YCTPOMCTB C yue-
TOM cnenu(uky ux GyHKIMOHUPOBAHHUS.

BJajleTh: criocobamMu 0OpabOTKH M TMPEICTABICHUS TOITYYEHHBIX JaHHBIX M OLEHKH TI0-
IPELIHOCTU Pe3yJbTaTOB M3MEPEHUIN; METOJAaMHM aHalIW3a HMCXOJHBIX JAHHBIX Ul pacueTa U
POEKTUPOBAHUS JIeTalIeH, Y3JI0B, YCTPOHCTB MUKPOIIPOLIECCOPHBIX CUCTEM.

4. Conep:kanue ¥ CTPYKTYpa JMCHHUILIMHBI (MOZYJISA)

Conep:xxanue AuCHUIUIMHBI. B Tabmume | mpuBOAMTCS Ccopep)kaHWE TUCIMILIHHBL,
CTPYKTYpHUPOBAHHOE IO pa3jiesiaM, C yKa3aHHEeM M0 KaKIAOMY pa3aeny (OpMbI TEKYIIEro KOH-
TpoJIs: 3ammuTa Jaboparoproi padbotsl (JIP), kommoksuym (K), rectuposanue (T).

Tab6muna 1
Kox kon- | dopma
TPOJIUPY- | TEKYILIero
Nepaz HaumeHoBaHue CMOHL | KOHTpAT
e pasnena Conep:xanue pasesa KoMIIe-
TeHIHH
(um ee
YACTH
1 |BBexenue [Tonsitre Mukponporeccopa (MII), Mukpo-2BM,
MukpokoHTposuiepa (MK) n mukpomnpoueccopHoit OIIK2 |K, T, JIP
cuctemsl (MIIC). ITporpammuoe obecnieuenue (I10)
MHUKPOIIPOLIECCOPHOM CUCTEMBI.
2 Uudopmamusi u  [[lorstue napopmanuu. KonmmaectBo napopManumy,
cnoco0bI ee mpea- [MH(popMalMoHHOe coaepkanue. Hocurenu undop-
CTaBJICHHUS Mari. CUTHAITBI, THOPMAITMOHHBIE TTApaMETPhI OIIK-2 K, T
CUTHAJIOB. AHAJIOTOBOE M LIU(POBOE MPEICTABICHHUE
nH(popmanuu. [lapaniensHas v mocienoBaTeabHas
(dopma obmeHa nHpopmarmeit. OOmas CTpyKTypa
cHCTEMBI cO0pa, 00pabOTKH HH(OPMAIIH U YIIPAB-
nenus npoueccamu. Iloacucrema ananoro-




rdpoBoro u 1Udpo-aHAIOroBOro Mpeodpa3oBaHus
nHpopmanuu. [logcuctema MamuHHONM 00pabOTKH
1 XpaHeHus] HHQOopMaIiu

KoxupoBanue uH-
(popmannu

[To3unmonHsle cuctemsl curcnenus. Ipeodpasosa-
HUE YACEI U3 OJHON CUCTEMBI CUUCIICHUS B IPYTYIO.
Konuposanue uucen. [Ipsimoii, oOpaTHblii ¥ 10110I1-
HUTEJIBHBIN IBONYHBIE U IBONYHO-IECATUIHBIN KO-
b1 IIETIBIX YUCEN U onepanuu Hajl HUMUA. CriocoOBl
[IPEICTABICHNS BEILIECTBEHHBIX YHCEI U ONIEPaluu
Hag HUMU. KonupoBanue cumBonoB. KonupoBanue
H(OpMalUY IPEICTaBICHHON B rpa)uuecKoM U
AKyCTHYECKOM BUIEC

OIIK-2

K, T, JIP

AnnapatHble
cpeacTBa MHKPO-
MPOLECCOPHBIX CH-
cTeM

Komnonentsl MIIC kak TeXHHYECKHE YCTPOMCTBA
PIIEKTPOHUKHU. Y POBHU a0CTPAKTHOT'O ONUCAHUS
(yHKIIMOHUPOBAHUSI YCTPOICTB 3JEKTPOHUKH.
Hepapxust s136IKOB (POPMAJILHOTO OTHUCAHUS KOMIIO-
HeHTOB MIIC (271eKTpOHHBIE CXEMBI, IOTHUECKHE
Y3J1bl, OTIEpallMOHHbIE OJIOKH, (PyHKIIMOHAIbHBIE
Moysin). ba3oBbiii HaOOp omeparnuii mpeodpa3ona-
Hus 171 U poBoro curnana. OCHOBHBIC ITU(GPOBHIE
(yHKIIMOHATILHBIE AJIEMEHTHI U UX CXEMOTEXHHYe-
ckue pemieHus. arerpansubie TexHonoruu. 1Ipo-
rpaMMUpYEMbIe JIOTHYeCKUe MaTpUllbl. THUIIOBbIE
1 POBBIE MYJIBTUILIEKCOPHI, CyMMAaTOPhI, KOMITa-
paTtopbl. Tpurrepsl, perucTpbl, C4ETYUKU UX CUHTE3
1 aHanu3. [lemudparopsl, ApecHble U accouua-
THUBHBIE M CTEKOBBIE 3aIIOMHHAIOIINE yCTPOHUCTBA
(3Y). dusznueckue Hocurenu uHGpopmauuu. bydep-
HBIE YCTPOMCTBA.

OIIK-2

K, T, JIP

IIpuHOMNIBI Opra-
HU3AUMU, QYHKIH-
OHAJIbHBIE JJIe-
MEHTBI M JIOTHKA
GyHKunoHUpoBa-
nust MIIC

[Tpuniuns! pon-Heiimana. CTpyKTypa MHKpPOTIPO-
reccopHoii cucremsl (MIIC). MaructpansHo-

Moy bHbIN npuHLun opranuzanuu MIIC. Ionstue
MarucTpaid. Turbl Maructpasiei (MHpOpMaIoH-
Hasi MarucTpallb, MarucTpaib ynpasiaeHus). [LnHer -
(yHKIIMOHAJIbHBIE TPYIIBl JIUHUNA B MarucTpasx.
[Tonstue untepdeiica. Moy MIIC. ITamsath
MIIC u ee xapakTepucTuku. BHenHue ycrpoiicTBa
(BY) MIIC. Kontpomnepst BY u noruka ux ¢pyHk-
[IUOHUPOBaHUsL. PexxuMbl QyHKIIMOHUPOBAHUS
MIIC. Opranuzanys npepblBaHUM U IPSIMOTO J10-
CTyIla K MaMsATH

OIIK-2

K, T, JIP

ApXUTeKTYypa
npoueccopa

[loHsATHE apXUTEKTYPBI IPOLIECCOPA. DBOIIOLUS ap-
xutekTypbl MII. Knaccudukanus mporeccopos.
TpaguumonHas apxurektypa. BuyTpennue ¢pyHk-
nroHaabHbIEC Y316l MI1. ApudmeTrnko-norundeckoe
ycTpoicTBO. Peructp ¢uaros. Peructp koman.
Yrpasistoiias naMsaTb. MUKponporpaMMHOE
yIpaBieHue, "KecTKas" U IporpaMMupyemas JIOIru-
ka pabotsl MII. [Iporeccop ¢ akkyMyasiTOpoM.
[Iporeccop ¢ peructpamu od1ero Ha3HaueHus. Pe-
TUCTPBI PACIIUPEHUS aIPECHOTO MPOCTPAHCTBA Ma-

Mt MIIC. Cucrema xomang. Knaccudukanus xo-

OIIK-2

K, T, JIP




MaH I 110 (QYHKIIMOHATIEHOMY NpH3HaKy. @opMaTsl
koMaH/. Pexxumel anpecanuu. Opranusanys aBTo-
MaTH4eCKOTO BBINIOJHEHUS KoMaH 1. [lapamiensHbie
11 KOHBEHEPHBIE APXUTEKTYPBI. ACCOLIMAaTUBHBIC
rpoueccopbl. HeTpaauimoHHble apXUTEKTYPBI.

7 |ApxuTekTypa CtpykTypHas cxema MUKpoKoHTposuiepa. Haznaue-
MHKPOKOHTPOJI-  |HUE €r0 OCHOBHBIX y3J10B. BHyTpeHHsIs namsTh 1 OIlIK-2 (K, T,JIP
jepa Taiimep. Opranusanus BBoj1a-BeIBoAa. PazpaboTka
MIPOrpaMMHOTO O0eCTieueHUsI MUKPOKOHTPOJIIEPOB.
[IporpaMMbl TECTUPOBAHUS U MHULUATU3ALUA MUK-
poxoHTpoJuiepoB. [Iporpammsl ynpaBieHHs BBO-
TOM-BBIBOJIOM.
8 |[Craruyeckue ome-CraTHueckue OIlEpaTUBHbBIC 3alIOMHUHAIOIINE
patuBHble  3amo-yctpoictBa (O3VY). Crarnueckue u ngunamuueckue| OIK-2 |K, T, JIP
MHUHAKIIHe O3VY. Iunamuueckue napametpsl O3Y. AnpecHble
ycrpoiictBa.  Ilo-nemmdparoper mns cenekiuun bBUC O3Y. Ilocro-
CTOSIHHBIE  3amo-siHHbIE 3amoMuHarolme ycrpoiictBa (EPROM).
MHHaKOLHe [Tpuniun padorsl EP ROM. Jlunamudeckue mapa-
YCTPOMCTBA. MeTpblEPROM. Haznadenue, npuHUun paboThl U
D1II- NaMATH MpUMEeHEHHE (HIIDII-TTAMSITH.
9 MeToabl Kiaccudukamnust perucTpoB mamMsATH W METOIOB
BBO/Ja-BbIBO/Ia BBOJA-BbIBOJA. Peructpsl BBOAa, BbiBOAa, BBoma-| OIIK-2 |K, T, JIP
BBIBOJIA U NIEPEKIIIOYAEMbIE C BBOJA Ha BBIBOA. Pe-
TUCTPBI ¢ OOpaTHBIM UYTEHUEM. PerucTpnl JaHHBIX,
yopaeieHuss U cocrosiuus. Kiaccudukanus mero-
OB BBOJIa-BbIBOJIA. MCTIOIB30BaHNE CUTHAIA TOTOB-
HOCTH JIJIs1 yIIPaBJIE€HUS! BBOJOM-BBIBOJIOM.
BBOA-BBIBOJ 110 IIPEPHIBAHUIO. BEKTOPHBIE CUCTEMB]
MpepbIBaHUi. AIMapaTHOE W MPOrpaMMHOE obecrie-
YeHHE BBOJIa-BbIBOJA MO MpepbiBaHUI0. Peanuzanus
[IPUOPUTETHOTO 00CITyKUBaHUS BHEIIIHUX|
YCTPOWCTB IO NpPEphIBaHUIO. BBOA-BBIBOX IO Ips-
MOMYy JAocTynmy K mnaMmath. Ha3nauenume BBoOna-
BBIBOJIA IO MIPSIMOMY JIOCTYMY K MaMATH. Ammapar-
Hoe oOecreueHue BBOJA-BbIBOJIA IO IMPSMOMY JI0-
CTYNy K MaMsITH.
10 HUurepdeiicubie  [[Iporpammupyemblii  napajjiesbHbI  HHTEpQEHcC.
BUC CtpykTypHast cxema, cUrHajibl U pexxumbl pabots] OIIK=2 |K, T, JIP

napauiensHoro uHTepdeiica. IIporpammupoBanue
pesxxumMoB paboThl. [IporpammupyemMslii KOHTPOILIEP
KJIaBUaTypbl U aucmuies. CTpyKTypHas cXxeMa KOH-
TpoJuiepa. Onepanuu BBOJA-BbIBOJA U MPOTrpaMMU-
poBaHue pexxuMoB paboThl. [loakiroueHne K KOH-
TPOJUIEPY IOCTOSTHHOI'O 3allOMUHAIOIIETO YCTPOii-
CTBa 3HAKOT€HEpPaTOpa U 3HAKOCUHTE3UPYIOIIUX UH-
TUKAaTOpOB. YTpaBJICHWE BBIBOAOM HWH(POpPMAIUH.
[Iporpammupyembie Taitmepsl. [IporpammupoBanue
MOJIyJIEN IepecyeTa CYETYMKOB. UTEHUE COCTOSHUM
cueTyukoB. [IporpamMmmupyemsbiii KOHTPOJUIEp Mpe-
peiBaHui. CTpyKTypHasi cxemMa U Ha3HAUYE€HHE CHI-
HaJIOB. 3aJaHuE CTaTyca YpPOBHEH MpHOpHUTETA.

YnpasieHue paboToil KOHTpOJIIepa MpepbIBAaHUH.




Cmpyxmypa oucyuniunst (M00y/s)

Tabnuna 20061mas Tpy10eMKOCTh JUCIUTUIMHBI COCTaBIsIeT 3 3adeTHbIe eanHUIBI( 108 qacoB)

Bu paGotsi TpyaroemMKocTh, Yachl
3 cemecTp Bcero
O01mas Tpy10eMKOCTh (B Yacax) 108 108
KonTakTHas pabdora (B yacax): 51 51
Jlexrmm (J1) 34 34
[Ipaktuueckue 3anstus (113) - -
Cemunapckue 3ansatus (C3) - -
JlaGopaTtopusie pabots (JIP) 17 17
CamocTosiTesibHasi padoTa: 48 48
Kypcogas pabora (KP)/ Kypcosoit npoekt (KIT) - -
PacuetHo-rpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Dcce (D) - -
CaMOCTOATEIbHOE N3YUYECHUE PA3EIOB 48 48
KontponbHas padota (K) - -
[loaroroBKa v MPOX0:KIAEHHE MPOMEKYTOYHOMN 9 9
aTTecTaluu
Bua npoMekyTo4HOI aTTecTALMHA 3auer 3auer

Tabmuna 3. JIeKIMOHHEIE 3aHITUL

Ne Tema
n/m

1 OO011e NOHATHS MUKPOTIPOLIECCOPHOM TEXHUKH.

Opranu3anus ¥ CTpyKTypa TUIIOBON MuKpomnpoueccopHoil cuctemsl (MIIC)

2  |Muadopmanus U criocoObl €€ NpeaCcTaBICHUs

3 [KoxupoBanue uHpopmManuu

4  |AnmapaTHble CpeCTBAa MUKPOIIPOLIECCOPHBIX cucTeM. OCHOBHBIE ITU(PPOBbIE (PYHKIIMOHAIIb-
HbIE 3JIEMEHTHI M UX CXEMOTEXHUUECKHE pelieHus. MIHTerpagbHble TEXHOJIOTHH.

5 AJIpECHBIC U aCCOIMATHBHBIC U CTEKOBBIE 3alIOMUHaoIIHe ycTpoiicTa (3Y). dusnyeckue HO-
cutenu nHpopmanuu. bydepusie ycrpolicTsa.

6  |[[IpyHIMIBI OpraHU3alUU U CTPYKTYpPa MUKPOIIPOLIECCOPHOM CUCTEMBI

7  [Mamsare MIIC u ee xapaktepuctuku. Buennue yctpoiictsa (BY) MIIC. Kontpomneps: BY u
noruka ux QyHKIHOHUPOBAHUSI.

8 Pexnmbl pynkimonupoBanust MIIC. Opranu3zanys npepeIBaHU U MIPSIMOTO JTOCTYTIAa K amsi-
TH.

9  |Apxurektypa mpoueccopa. Kinaccudukamus npoueccopoB. BuyTpenane QyHKIIMOHaIbHBIC
y31b1 MII. Apudmernko-noruueckoe ycTpoiucTBo. Peructp ¢uaros. Peructp komana. Ynpas-
nsroIas MaMsTh.

10 [[Ipomeccop ¢ peructpamMu oOIIEro Ha3HAYEeHUs. PerucTpsl pacimpenus aipecHoro npocTpaH-
ctBa namsati MIIC. Cucrema komana. Kmaccudukamnus komas mo (pyHKIIMOHAIBHOMY TIPH-
3HaKy. @opMmatsl KoMaH[. PexxnmMsl afpecanuu

11 |Opranu3zanus aBBTOMaTHYECKOTO BBITTOTHEHUS KoMaH . [lapannenbHble 1 KOHBEUEPHbBIEC apXu-
TEKTYpbl. AccollMaTUBHbIE Tpolieccopsl. HeTpaauuoHHble apXUTEKTYPbI

12 |Apxurtextypa MUKpPOKOHTpoJuiepa. . Ha3HaueHne ero OCHOBHBIX Y3J10B. BHYTpeHHSIsI TaMsITh U

raiimep. Opranuzanys BBOJa-BbIBOJA.
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Pa3paboTka mporpaMMHOT0 00eceYeHHUsI MUKPOKOHTPOJIIIEPOB.

14 |Cratnueckue onepaTUBHBIE 3alIOMUHAIOIINE YCTPOiicTBa. [I0CTOSHHBIE 3aIIOMUHAIOLIIE
ycrpoiicTa. Didii- naMsITh
15 Mutepdeiicabie BUC

JIeKITMOHHEIC 3aHATUS MMPOBOAATCA C HUCIOJIB30BAHUEM KOMIIBIOTCPHBIX Hpe3eHTaHHﬁ B

AyJUTOPUAX, OCHAIICHHBIX BUACOIIPOCKTOPOM.

Ta6muma 4. JlaGopatopHbie pabOThI

Ne Tema Tpynoemkocts (4ac.)
1  |MccnenoBaHue JOTHUECKUX QYHKIUI 2

4 MopenupoBaHUE TPUITEPOB. 4

3 [MccnenoBaHue CTaTUYECKUX U JUHAMHUYECKUX XapaKTEPUCTUK 2

TTJI - UHTErpAJIBHBIX CXEM.

5 |MonenupoBaHre KOMOMHAITMOHHBIX ITU(MPOBBIX CXEM 3

6 MopenupoBaHue KOMIapaToOpoB 2

7 |MccnemoBanme paboThl CymMMaTOpa 2

8 |MonenupoBaHHe reHepaTopa Koja 2

JlaGopaTopHBIN MPAKTUKYM SIBIISETCS BaXKHBIM JJIEMEHTOM OOyYEHUSs, T.K. MPUBHUBAECT

HaBBIKA CAMOCTOSITEIILHOW pa0OThl Ha PA3IMYHOM JabOpaTOPHOM 000pyaOBaHHH. BhinomHeHHE
nabopatopHOi paboTHl MpeaycMOTpeHo B mporpamMmHoM makTe ElectronicsWorkbench, mo3so-
JISFOINEH M3y4aTh pabOTy AJIEKTPOHHBIX CXEM M MPHOOPETaTh HABBIKUM HAJAJKH DJICKTPOHHBIX
cpeactB. B xone mpoBeneHusi 1a0OpaTOPHBIX 3aHATUN MO MUCHUIUIMHE CTYIEHTHI MOJIy4aroT
HaBBIKM UMUTALMU PE3yJIbTATOB U3MEPEHUI, MOJICITMPOBAHUS, a TAK)KEC HABBIKM MaTeMaThde-
CKOM 00pabOTKM TMONYYEHHBIX PE3yJbTaTOB UMUTAIMUA. CTYIEHT NOKEH COCTaBUTh OTYET O
BBITIOJIHEHHOHN paboTe, coleprKalluil JaHHbBIC O IIeJTU U pe3yJibTaTaXx padoThl: UCXOTHYIO CXEMY,
Ta6J'II/IIIbI HCTHUHHOCTU aHAJIU3UPYCEMBIX CXCM. HpI/I caadye OoTUCTa CTYACHT OOJDKCH IMOKAa3aTh I10-
HUMaHUE CYITHOCTH (PU3UUCCKUX SIBICHUH B MCCIICIOBAHHBIX MaTepraliaX, OOBSICHUTH MOJTyUYCH-
HBIC PE3YJILTATBI U CACIATh BBIBOABLI B OTUCTC JOJKHBI UMCTHCS IMMMCbMCHHBIC OTBETHI Ha BOIIPO-
CBI K 33j1a4aM.

Tabnuna 5. CaMmocTOsATENbHOE U3yUEHHUE Pa3/I€I0B JUCIUILINHBI

| N | Bonpocel, BEIHOCUMBIE HAa CAMOCTOSITEJIBHOE U3YUEHHUE

1 MyJIbTUIIIEKCOPBI U AEMYJIbTHILIEKCOPbl. CyMMaTOpHl M IoJlycyMMaTopsl. Kackaaupo-
BaHME CYETYMKOB C OpraHM3aLuell MOCIel0BaTeIbHOIO U NapajjIeIbHOTO IEPEHOCOB.
PeBepcuBHBIE IBOMYHBIE U JBOMYHO-AECATUYHbIE CUETUUKHU. PEBEpCUBHBIE CUETUUKH

2 [IporpaMMupoBaHre MOIyYJIsl IepecyeTa C MOMOILBI0 cOpoca B HYJIEBOE COCTOSHHE.
[IpoexTHpoBaHME AETUTENEH YaCTOTHI C EPEKITIOUAaEMbIM KO3 (DUITUESHTOM JeTIeHUs.

3 [{udpoBbie cuHTE3aTOPHI YacTOT. MaTpuvHbie MHUQPPATOPHI KIaBHATYPhl. 3HAKOTCHEPa-
TOpbl M MHAUKATOpHbIE ycTpoiicTBa. C ynpaBieHus 7-CErMEHTHBIMU U MAaTPUYHBIMU
uHauKaTopamu. IlpoekTupoBaHne MHIMKATOPOB C JMHAMUYECKUM YIIPABICHUEM.

4 [IporpaMMmupyemMble KOHTPOJUIEPHI MPSAMOro foctyna K namsaTd. CTpyKTypHas cxeMa U

HazHayeHHe curHanoB. Omnepaiy BBOJA-BbIBOJA M MPOrPAMMHPOBAHHE KOHTPOJUIEPA)
NpSIMOTO JOCTYIa K MaMsTH. 3alaHue cTraTyca ypoBHEH mpuopureTa. PexxuMbl paboThI
KOHTpOJIJIEpAa MPSIMOTO JO0CTyIa K mamaTd. [IporpaMMmupyemblii CBS3HOW WHTEpdENic.

Knaccudukanus nociegoBaTeIbHbIX KaHAJIOB CBS3M, MPUHLUI ACHHXPOHHBH Mepeadn




NTaHHBIX, CKOPOCTh MEpelayl JTaHHBIX, MPUHIUI aCUHXPOHHOTO MpueMa AaHHbIX. Cur-
HaJlbl YIPAaBJICHUS MOJEMOM. YTpaBJIEHHUE NAaHHBIMU M PEXKHUMaMHU pabOThl CBSA3HOTO
uHTepdeiica. ACHHXPOHHBIA M CHHXPOHHBIA PEXUMBI paOOTHI.

MeToan4yeckue peKOMEeHAAIUN N0 CAMOCTOATeILHOI padoTe ctyneHToB (CPC)

Lenbio caMOCTOATENBHOM PabOThI CTYJCHTOB SIBIISICTCS OBNIaJeHHE (yHIaMEHTAIbHBIMU
3HAHUAMM, NPO(PECCUOHANTBHBIMA YMEHUSMH M HaBBIKAMHU JIEATEILHOCTH MO IPOPHIIIO, OIBITOM
TBOPYECKOH, UCCIIEIOBATENBCKOM NesTenbHoCcTH. CaMocTosTenbHast paboTa CTYJeHTOB CIIOCO0-
CTBYET DPA3BUTHIO CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPYECKOIO
HOJX0/1a K PELICHUI0 po0seM yueOHOro U NpoecCHOHATBLHOIO YPOBHS.

3anauamu CPC sgBastoTCS: cucTeMaTH3alus U 3aKpEIVICHUE MOTyYEHHbBIX TEOPETUYECKUX
3HAaHUHI M MPAKTUYECKUX YMEHHUH CTyIEHTOB; yIiayOJIeHHe M pacIIMpeHHe TEeOPETUUYECKUX 3Ha-
HUI;(pOpMHUPOBAHNE YMEHUHN HUCIIOJIb30BATh HOPMATUBHYIO, CIIPABOYHYIO JTOKYMEHTAILIUIO U CIIe-
[UAJIbHYIO JIUTEpaTypy; Pa3BUTHE IMO3HABATENBHBIX CHOCOOHOCTEH M aKTUBHOCTH CTYJIEHTOB:
TBOPYECKON HHUIIMATHUBEI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTraHM30BaHHOCTH; (op-
MHUPOBAHHE CaMOCTOSITEIbHOCTH MBIIUIEHUS, CHOCOOHOCTEH K CaMOpa3BUTHIO, CAaMOCOBEPLICH-
CTBOBAHMIO M CaMOpPEAIN3alMU; PA3BUTHE HCCIIENOBATEIBCKUX YMEHUMN; MCIOJb30BaHUE MaTe-
puana, COOpaHHOIO M MOJYYEHHOTO B XOJ€ CaMOCTOSTENIbHBIX 3aHATUN Ha MPAKTUUYECKUX U Jia-
0OOpaTOPHBIX 3aHATHUSX, IS (P (PEKTUBHONM MOATOTOBKH K 3a4ETy.

MeTtoanka OpraHu3ali CaMOCTOSATENILHOW pabOThl CTY/IEHTOB 3aBUCHUT OT CTPYKTYpBHI,
XapakTepa ¥ 0COOCHHOCTEH M3y4yaeMOl TUCIHMIUIMHBI, 00beMa 4acoB Ha €€ M3y4YCHHE, BHJA 3a-
JAHWUN JUI CaMOCTOSTENbHOM paboThl CTYJEHTOB, MHUBHIyaJIbHBIX KaU€CTB CTYACHTOB U YCIIO-
BUI yueOHOM AESITETbHOCTH.

IIponiecc opranu3anuy caMOCTOSATENIbHOW paOOThl CTYA€HTOB BKIIIOYAET B ce0sl CleqyIo-
M€ ATalbl:IOJATOTOBUTENbHBIN (ONpe/esieHne 1efiel, COCTaBJIEHUE MPOrpamMMbl, MOJArOTOBKA
METOAMYECKOI0 00ECIeUeHNs1);0CHOBHOM (peanu3ausi mporpaMmbl, HCHOJIb30BAHUE MPHEMOB
novcka MH(pOpMaIum, yCBOSHHs, IepepadOTKH, HOBOW MH(POpPMaNnH, (PUKCHUpOBaHUE pe3yJIbTa-
TOB, CAMOOpPraHU3alMs Mpolecca padoThl);3aKIOUUTENbHBIN (OIIEHKAa 3HAUMMOCTH U aHAllu3 pe-
3yJIBTATOB, WX CHCTEMAaTH3alus, ONeHKa 3(PQEKTHBHOCTH W TPHUEMOB paOOTHI, BBIBOABI O
HalpaBJICHUSAX ONTHUMU3ALUU U3yUeHHs MaTepHaia).B mporecce camoctosTenbHOM paboThI CTy-
JEHT NpUOOpeTaeT HaBbIKM CAMOOPraHU3alMH, CAMOKOHTPOJISI, CAMOYTPABIEHHUSI U CTAHOBUTCS
AKTUBHBIM CAMOCTOSITENIbHBIM CYObEKTOM yUeOHOH NesTeTbHOCTH.

CryneHT DOJKEH OCBOMTb MHUHHMYM COJAEpIKaHMsI, BBIHOCUMBIA Ha CaMOCTOSITENIbHYIO
paboTy CTYJEHTOB IO JAHHOM AMCUUIUIMHE; IUIAHUPOBATh CaMOCTOATENIbHYIO PaboTy MO U3yye-
HUIO OTJIEIbHBIX TEM TUCIUIUIMHBI, BBIIIOJHATH CAMOCTOSATENbHYIO pabOTy U OTUUTHIBATHCS I10
ee pe3ysbTaTaM.

CTyneHT MOXKETCBEPX MPEI0KEHHOTOMUHUMYMa 0053aTEIbHOTO COJIEPKaHUsl CaMOCTO-
ATEJIBHO OIPENeNATh YPOBEHb (TIyOHHY) NpOpabOoTKH COJepKaHUs MaTepHaia; u3ydaTh JOMOJ-
HUTEJIbHbIE TEMbI M BOIIPOCHI JIJISl CAMOCTOSITEILHOM MPOPaOOTKU;UCIIONIb30BATh ISl CAMOCTOS-
TEJIbHOM paboThl METOMUECKUE ocoOus, yueOHble Moco0us, pa3paboTKH CBEpX MPEATIOKEHHO-
ro CIHACKa PEKOMEHIOBAHHOM JINTEPATYyPbI;UCIIOIB30BATh CAMOKOHTPOJIb PE3YJIBTATOB CAMOCTO-
ATEJIbHOU pabOThl B COOTBETCTBUU C METOJaMHU, BBIOPAaHHBIMU CAMOCTOSITEIBHO.

CamocTosTenbHast paboTa CTyJEHTOB JI0JKHA OKa3bIBaTh BAKHOE BIMSIHHE Ha (POPMHUPO-
BaHME JIMYHOCTH OyAyILEro clenuanicTa, OHa INIAHUPYETCs CTYJIEHTOM caMocToATeNnbHO. Kax-
JIBIA CTYZICHT CaMOCTOSTENBHO OIPEEIISIeT PeXKUM CBOCH paboTh U Mepy Tpyna. OH BBITIOTHSET
BHEAYJUTOPHYIO padoTy IO JMYHOMY MHAMBUIYaIbHOMY IUIaHY, B 3aBUCUMOCTH OT €ro MOAro-
TOBKH, BPEMEHHU U APYTUX YCIOBUH.

OcHoBHOI (popmMoil camocTosTENbHONH pabOThI CTyAEHTa SBJISETCS W3y4YE€HUE, PEKOMEH-
JOBaHHOU JuTeparypbl. Ho s ycnenrHoi yueOHoi 1eATeNbHOCTH, €€ MHTEHCU(PHUKAINH, HE00-
XOJMMO YUUTBIBATh CIEAYIONUE CyObEKTUBHbIE (haKTOPBI:HAINYME YMEHHH, HABBIKOB YMCTBEH-
HOTO Tpy/Ja:yMEHHE KOHCIIEKTUPOBATh Ha JIEKIUU U IPU padoTe ¢ KHUT'OM;BIaJIEHUE JTOTMUECKU-
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MU OTIepalrsIMU: CPaBHEHUE, aHATIN3, CHHTE3, 0000IIeHHE, OTpe/IeJICHNE MOHIATHH, IPaBUiIa CH-
CTEeMaTHU3aLMH U KIaCCUPUKALIH.

CHGHH(bHKa IMO3HABATCJIBbHBIX TIICUXUYCCKHUX MNPOHCCCOB: BHHUMAHUC, IaMATb, PCUb,
HaOJI01aTeIbHOCTh, UHTEIUIEKT M MbliuieHne. Craboe pa3BUTHE KaXKJIOTO M3 HUX CTaHOBHUTCS
CEpbE3HBIM TPEISITCTBHEM B ydeOe.Pe3ynbrar omeHHBaeTCs HE KOJIMYECTBOM HH(poOpmammu, a
Ka4eCTBOM €€ YCBOEHUS, YMEHUEM €€ HCIIOJIb30BaTh U Pa3BUTHEM Y ce0si CIIOCOOHOCTH K J1ajlb-
HeHWImeMy caMoCTOSITeIbHOMY 00pa3zoBanuio.OBJaleHHE ONTHUMAIBHBIM CTHIIEM paboThl, obec-
NIEYNBAIOIIMM yCIIeX B CTPECCOYCTOMUMBOCTH Ha 3a4eTe€ U OCOOEHHOCTH MOJATOTOBKU K HUM.

YpoBeHs TpeOoBaHU K ceOe, OmpeesieMblil CIIOKHUBIICHCS CaMOOIIEHKONU. AZIeKBaTHAs
OLIEHKAa 3HAHUH, JOCTOMHCTB, HEJJOCTATKOB - Ba)KHAsI COCTABIISIONIAs CAMOOPTaHU3aLUU YeJI0Be-
Ka, 0e3 Hee HEBO3MOJXKHA yCTeNIHas padoTa MO yMPaBICHUIO CBOMM ITOBEIECHUEM, JIEATEIHLHO-
CThbI0.3Hasi OCHOBHBIE METOJbl HAy4YHOH OpraHu3alMd YMCTBEHHOIO TpyJa, MOXHO HpHU
HaMMCHBIINX 3aTpaTax BPEMCHH, CPCACTB U TPYAOBBIX YCI/IJ'II/Iﬁ AOCTHUYb HAWJIYUIINX PE3yJbTa-
TOB.

5. OneHo4YHbIe MaTEePHAJIbI VIS TEKYLIEro U py0e:KHOro KOHTPOJIsA
yCIeBaeMOCTH U MPOMEKYTOYHOM aTTecTalum
@opMBI KOHTPOJISI TEKYLIUX, TPOMEKYTOUHBIX U UTOTOBBIX 3HAHUI CTYAEHTOB IO JUC-
[IUTUTHHE ONIPEJICIISIFOTCS B COOTBETCTBUHU C YUCOHBIM TUTAHOM 00pa30BaTEeIIbHON POTpaMMBbI U B
COOTBETCTBUH ¢ AeiicTByromuM [lonoxkeHnnem o GanabHO-PEUTUHIOBON CHCTEME OIICHKH yCIie-
BaemMocTH cTyaeHToB KBI'Y.

B cemecTpe npoBoasiTcst 3 KOJUIOKBUYMa, KOTOPBIE OLIEHUBAIOTCS MO 8 0aJIOB KaXKIbIi.

Bonpocbwi, évtnocumesle Ha Konnoxeuym
(xoumponupyemas komnemenyusi OIIK-2)

IlepBblii KOJNTOKBHYM
1. Tlonsarue undopmamun. Hocurenn unadopmamun. Curnassl, MHGOPMAIMOHHBIE TAPAMETPHI
CUTHAJIOB.
2. AmanoroBoe u 1udpoBoe mpeacrapieHne napopmanun. IlapamiensHas ¥ MOCIEI0BATENb-
Hasi popMa oOMeHa HHPOpMAaITHEH.
3. OO6mias cTpyKTypa CHCTEMEI cO0pa, 00paboTKU MHGOPMALMHK M YIIPABJICHUS IPOLECCAMH.
4. Tloacucrema aHanoro-uuppoBoro U HU(PO-aHaIOrOBOro NPeodpazoBaHus MHPOPMALHH.
5. TloxcucTeMa MaIIMHHOM 0OpPaOOTKH U XpaHEHHs MH(POPMAIHK
6. Tlo3uumoHHble cUCTEMBI cuncienus. [IpeoOpa3oBanye YUCEN U3 OJHON CUCTEMBI CUMCIICHUS
B JIPYTYIO.
7. KoaupoBanue uymcen. IIpsmoii, oOpaTHBIM M JONOJHUTEIBHBIA JBOUYHBIE M JBOUYHO-
JCCSITUYIHBIN KOBI IIEIBIX YMCEI U OTIEPAIUU HaJl HUIMHU.
8. Cnocobbl MpeCcTaBIeHUs BEMIECTBEHHBIX YUCE M ONEpAlluK Haa HuMH. Koauposanue cum-
BOJIOB.
9. Kpurepuu knaccudukayu MEKPOIPOIIECCOPOB.
10.TTonsaTreE 0 pa3spAAHOCTH U CHCTEME KOMAHI.

Bropoii Ko/110KBUYM
1. MeToapl 1 criocoObl ajipecaliii B MUKPOIPOIIECCOPHBIX CUCTEMAX, IOCTPOCHHUE MPOCTEUIIEH
Mukpomnporeccoproi cucrems! (MIIC).
CocraB 1 Ha3HaYCHHE OCHOBHBIX (YHKIMOHAIBHBIX 0J10K0B MIIC.
TpexmmHHasA apxutekrypa MukpoOBM
CTpyKTypa 0AHOKPUCTAILHOTO MUKPOIIPOLIECCOPA, COCTaB M HA3HAUYEHUE 3JIEMEHTOB.
OO61me anropuT™Mbl (PyHKIMOHUPOBAHHSI MUKPOIIpOLIECCa.

kW
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6. Onnokpucransusie MII: ®opmatel KomMaHI.

7. OnnokpucrtansHbie MII: Anpecanus.

8. Omnoxpuctanpasie MII: Apudmerndeckuit conporieccop.

9. Pexxumsl ¢pyHnkironupoanus MIIC.

10.  Opranu3anus npepbIBaHUHA U MPSMOTO JOCTYIIA K ITAMSATH
TpeTnii KOJNTOKBUYM

1. TIporpammHO€OGECTIEUEHHE MUKPOKOHTPOILIEPOB

2. TIpvHIUITHATBHBIECXEMBI MUKPOKOHTPOJIIIEPOB

3. 3amomuHaromue yCTpoicTBa

4. PerucrpeimamsaTu

5. BBOA-BBIBOJ

6. Uurepdeiicusie BUC: Tapamienbublii uaTepdEiic

7. WurepdeiicapieBUC: TpepbiBanust

8. WurepdeiicupieBUC: Jloctyn k namsat. CBsi3HbIe HHTEP(EHCHI

9. TlocnenosarensHbieMHTEP(EHCHI

10.MynbsTUnpomeccopHbIECHCTEMEL.

Pekomenoauuu npu no02omoeke K KOJ110KEUYMY

KosokBuyMBl TIO THIaBHBIM pasfesiaM Kypca NMpH3BaHbl CHCTEMaTH3MPOBATH, 00OOIIUTH
M3y4aeMblil MaTepuai, MO3BOJSIOT IMPENOJABATEN0 IPOBEPUTh MOJHOTY 3HAHMM, LEIOCTHOCTh
BOCIIPUATHUS U NIPaBUWIBHOCTh YCBOCHUs MaTepuana. [IoaroroBka K KOJJIOKBUYMY SIBISIETCS 3Ta-

IIOM IIOATOTOBKHU K 3a4CTYy.

Kputepun onenuBanus

CTBEHHEIC OIIIMOKU B OTBE-
TaxX Ha BOIIPOCHI

JIOMTyCKAaeT HETOYHO-
CTH B OTBCTC Ha BO-
poc

CYILLECTBY M3JIaraer
ero, JOomycKasi He-
KOTOpbIE€ HETOYHO-
CTH B OTBETE Ha
BOIIPOC

Ouenka
Heyooenemegopumenvno | yoosiemeopumenbHo xopouio OMAUYHO
2 banna 4 o6anna 6 6annoe 8 bannos
Cmyoenm He 3HaeT 3Ha- | CTyaeHT nosepx- | Ctynent xopomo | CTyIeHT B IOJHOM
YUTEIBHON 4YacTH BOIPO- | HOCTHO 3HAET BOIPO- | 3HaeT  Marepual, | o0beMe 3HaeT Ma-
COB, JIONyCKaeT Cylle- | Cbl KOJUIOKBUYMa, | TPaMOTHO M MO | TEpHUaAJ, TPaMOTHO U

M0 CYyUIECTBY M3JIa-
raer ero, He JI0Iyc-
Kasi CYIECTBEHHBIX
HETOYHOCTEHl B OT-
BETE Ha BOIPOC.

0) BBOJISI HOBBIC IAHHBIC

B) BBIBOJS JIaHHBIC

O0pa3ubl TeCTOBBIX 3aJaHUH
(xonmponupyemas komnemenyus OIIK-2)
1. Kakum 00pa3omM MOXXHO BHECTH U3MEHEHUS B pabOTy MUKPOITPOIIECcopa:
a) H3MEHsS KOMaH/bI B TaMSTH

I) YBEJIWYUBAs pa3Mep NaMsTH.
2. JIns ynpaBJieHUs KAKUMU U3 CICAYIOIINX CXEM NPeIHa3HAYCHBI YIIPABJISIOIINE CUTHAIIBI, Te-
HEpUPYyEMbIE MUKPOITPOLIECCOPOM?

a) TaMATH
0) BBOOA
B) BBIBOJA
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I) BCEMH BMECTE.
3. Kakue 13 nepeyrcieHHbIX HIKE XapaKTePUCTUK CIPABEAJIUBO MO0 OTHOIIECHHIO K aJpeCHON
IIMHE MUKPOIIpOIIEccOpa:
a) IIMPHUHA IIUHBI paBHA § OUT
0) wmwumpHHA HIMHBI paBHA 16 OUT
B) IIMHA ABJISIETCS JABYHAIpaBICHHON
I) IIMHA SBJSETCS OJJHOHAIIPaBICHHOM.
4. Kako¥ pa3psiiHOCTH J10JKHA OBITh IIMHA aapeca DBM, utoOsl agpecoBath 256 nepudepuii-
HBIX YCTPOUCTB?
a) 7 pa3pszioB
0) 8 paspsnos
B) 10 pa3psmoB
r) 12 pa3psnos
5. I'me Haxonsarcs peructpsl obmiero HazHayeHus (POH)?
a) BO3Y
6) BII3Y
B) B MHUKpPOIPOLECCOPE
I') B CHUCTEME BBO/Aa-BBIBOA.
6. UeM omnpenensieTcss KOJIMYECTBO MAIIMHHBIX LUKIIOB B KOMaH ie?
a) 4uciIoM oOpallleHui K maMsITH
0) umciom oOpamieHnii K nepupepuitHOMy YCTPOUCTBY
B) 4YMCJIOM OOpalleHul K napayieabHOMy yCTPOHCTBY
r) 4wuciaoM oOpallleHui K naMsATH Win nepudepuitHoMy yCTpOHCTBY.
7. Muxkpornporueccopsl. Kakyto koMaHy mporpaMMbl yKa3bIBaeT CYETYMK KOMaH]I, MOCJIe U3BJIe-
YEHUS U3 MaMsITH O4epeHON KOMaH/Ibl:
a) MOCJEIHIOI0 BBITOJHEHHYIO
0) moJUIekKAILYIO BBITIOJTHEHHUIO CIIEAYIOIeH
B) TEKYIIYIO BBHINOJHAEMYIO
r) MPHUHAIIEKALIYIO TOAIPOTrpaMMe.
8. Kakne O3V nyxpaaroTcs B perucTpanuu namstu?
a) JHMHAMUYECKHE
0) craTU4ecKue
B) Ha OMMIOJSIPHBIX CXeMax
r) Ha TTJI-noruke.
9. K xakoMy U3 HIDKENIEPEUNCIICHHBIX TUIIOB MAMSITH OTHOCUTCSI OCHOBHAsSI TAMSITh MUKPOIIPO-
LIECCOPHOM CUCTEMBI:
a) TaMsATh C IPOU3BOIBHBIM JOCTYTIOM
0) omepaTuBHas MaMAThH
B) TMOJYIPOBOJHUKOBAS MAMSTh
I) MaMsATh, 00Jaaro1Ias BCEMU Ha3BAHHBIMU XapaKTEPUCTUKAMHU.
10. BeicTpoaeiicTBHE MaMATH YaCTO XapaKTEPU3yEeTCsl BpEeMEHEM, HEOOXOJUMBIM JUISI TOCTYTIIIe-
HYS JaHHBIX Ha IIMHY JaHHBIX MUKpo-DBM nocine Toro, kak mpou3o0Iuia agpecarus naMsaTH.
Kax Ha3pIBaroTCs 3T XapaKTEPUCTUKU?
a) BpEeMEHEM UK
0) mocaenoBaTeIbHBIM JOCTYTIOM
B) BpEMEHEM J0CTyIIa
I) TPOU3BOJIBHBIM JOCTYIIOM.

MeToauuecKue PEKOMEHIAIHUHA 110 MOATOTOBKECKTCCTUPOBAHUIO
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TecTsl — 3TO BONPOCH WM 33aJaHHs, IPEAyCMaTPUBAIOIINE KOHKPETHBIN, KPAaTKHi, 4eT-
KUl OTBET Ha MMEIOIIHECS STaJIOHBI OTBETOB. [IpM caMOCTOSITENIEHON MOJTOTOBKE K TECTHPOBA-
HUIO CTYJICHTY HEOOXOUMO:

a) TOTOBSCh K TECTUPOBAaHUIO, MPOPa0dOTaTh MH(GOPMAIMOHHBIH MaTepuai IO JWUCIIH-
ruHe. [IpOKOHCYTBTHPOBATHCS € TIPENOIaBaTeIeM M0 BOIIPOCY BHIOOPA yUEOHOM TUTEpaTypHI;

0) 4eTKO BBISICHUTh BCE YCJIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJIBKO TECTOB OyaeT
IPEIO’KEHO, CKOJIBKO BPEMEHHU OTBOJUTCS Ha TECTHPOBAHUE, KAKOBA CHCTEMAa OIICHKH PE3YJb-
TaToB U T.1.

B) MPUCTYyTIasi K paboTe C TeCTaMH, BHUIMATEIFHO M JI0 KOHIIA IPOYUTATh BOIIPOC U TPE/-
JaraeMble BApHAHTHI OTBETOB. BRIOpaTh NpaBUIIbHBIE OTBETHI (MX MOXKET OBITh HECKOJIBKO).

T') B IIpOIIecCe PEIIeHUs KeIaTeIbHO MPUMEHATh HECKOJIBKO TIOJXO0/I0B B PEIICHUH 3a]a-
HUsL. DTO MO3BOJIIET MAaKCUMAJIbHO TMOKO ONEpUpOBaTh METOJAMH PELICHUs, HAXOAs KaX bl
pa3 ONTHUMAaIbHBIN BapUAHT.

1) HEOOXOJMMO TPETYCMOTPETh BpeMs Ul MPOBEPKH OTBETOB, YTOOBI M30€kKaTh Mexa-
HUYECKUX OIINOOK.

KpurepunonennBanus

Onenka
HEYJOBJIETBOPUTENIHHO | YIOBJIETBOPUTEIHLHO XOpOIIIO OTJIUYHO
0 6ammoB 3 Oaa 4 Gamta 5 OamnoB
Memnee 36 % npaBwibHO | 36-65% npaBUIBHO 65-85% npaBuiibHO | 86-100% nmpaBuiibHO
BBIIIOJIHEHHBIX 3aJaHUMN. | BBIIIOJHCHHBIX 3aJ]a- | BBIIOJHCHHBIX 3aJla- | BHIIOJIHCHHBIX 3a/a-
HUH. HUH. HUH.

5.3.  3adanusa ona nabopamopuvlx 3anamuil
(xoumponupyemas komnemenyusi OIIK-2)

JIabopaTOpHBI MPAKTUKYyM SIBJISETCS BAXKHBIM 3JIEMEHTOM OOYy4YeHUSs, T.K. MPUBUBAET
HaBBIKH CaMOCTOATENILHON paboOThl Ha Pa3IUYHOM JIa0OpAaTOPHOM OOOpPYJOBaHWUU W yMEHUE
MOJIb30BaTHCS PA3IMYHBIMU TPHOOPAMU U HMHCTPYMEHTAMHU.

[Tpumep TUMOBOI TabopaTOpHO PabOTHI «Modenuposanue mpueeeposy»

Lenpto maHHOW pabOTHI SBISIETCS U3yUYEHUE TPUTTEPOB, €T0 XapaKTEPUCTHK, TapaMeTPOB
Y TIPUHITUTIA PAOOTHI.

Memoouueckue pekomenoayuu

BrimonHenune kaxaoit 1abopaTopHO paboThl CKIIaABIBACTCS U3 CICIYIONIUX 3TAIOB.

1. CamocTosiTenpHas TOATOTOBKA CTYJEHTOB K padote. [lepen Haganom paboOThI CTyIeH-
ThI JOJIKHBI YETKO MPEJCTAaBISATh cede 1elb padoThl, 3HaTh CXEMY, METOJ U3MepeHusi, pusnde-
CKYIO CYIIHOCTh OXHJA€MBIX pe3yNbTaToB. J{OJDKEH OBITH MOATOTOBJICH MPOTOKOJ M3MEPEHUH,
coJleprKaluil TabIuIbl 7S 3alUCH Pe3yJIbTaTOB U3MEPEHUN U OCHOBHBIE pacyeTHbIE (POPMYJIBL.
CTyneHThl, He TIOITOTOBUBIIKECS K paboTe B COOTBETCTBUU C 3TUMHU TPEOOBAHUSIMH, K BBIIIOJI-
HEHUIO pabOTHI HE Oy CKAIOTCS.

2. IlpoBeneHne KOMMIBIOTEPHOTO MOAETUPOBAHUSA. DTOT ITAll OCYIIECTBISETCS B COOT-
BETCTBUU C METOJAMYECKUMHU YKa3aHUSIMH, KOTOPbIE COAEpKATCS B OMUCAHUH K KaXKJ10i1 padorTe..
[Toy4eHHbIe pe3ynbTaThl MPOBEPSIOTCS MPETIOJaBaATEIIEM.

3. CocraBieHue ortdera o mpojaenaHHoi pabore. K oryeTy o BBINONHEHHOHN pabote
MPEIBbABISIOTCS CIEAYIOIINe TpeOOBaHMUS:

OTueT MOKEeH COolep)KaTh MCUEPIIBIBAIOIINE JaHHBIC, KaK O eI padoThl, TaK U O pe-

3yJbTaTax B CIEAYIOIIel MOCIe10BaTEIbHOCTH:

® 3aJIaHWC;
® CXeMa yCTaHOBKH U OIMCAaHHE METOANKH N3MEPEHUH;
® [IEPBUYHBIC IKCTIEPUMEHTAIBHBIC PE3YIIBTATHI 32 TIOAMKCHIO TIPENoIaBaTeIs;
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® pe3ynbTaThl 00PadOTKU HKCIEPUMEHTAIBHBIX JaHHBIX, BKIIIOYast rpaduku, Tadbau-
LBL;
e 00mue BRIBOJBI O pabOTE M 3aKIIOUCHHUE.

Texct oryera HOKEH OBITH HAMMCAH AKKyPaTHO M pa30OpPUMBO OT PYKU WIM MPEACTaB-

JICH B BHJIC PAcIeUaTKH, ITOC]Ie KOMITBIOTEPHOM BEepCTKH. B 000MX cllydasx TEKCT JOJDKCH Mpe/l-
CTaBJSITh COOOM JOTrMYecKoe M3JI0KEHHE CYIecTBa Bompoca. Hemomyctumo mnpuBenenue ¢op-
MyJ1, TaOIuI] 6€3 pa3bsICHEHHUI BCceX 0003HAUYEHU 1 coKpareHui. OT4eT T0KEeH OBITh TOHSATEH
JJIA KAXKI0Io YUTArIICIr o 663 KaKI/IX-JII/IGO JOIIOJIHUTCIIbHBIX BOHpOCOB y COCTaBHTGHCﬁ 0OT4cCTa.

4. Tlocne mpencTaBiICHHUS OTYETa CTYJCHT JOJDKCH UMETh, KaK MUHUMYM, ITOBEPXHOCT-
HBIC 3HAHHUA 110 KOHTpOHBHBIM BOHpOCB.M K pa60Te, NMCHOIIINMMCS B MCTOANUYCCKUX yKEBaHI/I}IX, nu
€My BBICTABIISIETCS O, KOTOPBIM OLICHEeHA JJaHHas JJabopaTopHas padora.

6.ITpomeskyToUHAs aTTeCTAUS
(xoumpoaupyemas komnemenyusi OIIK-2)

Cnucok ocrHoeHblx 60npocos K 3auemy

A ARl

OcHOBBI aNITeOpbI TOTUKU U TEOPHUH MEPEKITI0YATETbHBIX (PYHKIIHIA

MuHuMU3anUs HECKOJIBKUX (DYHKIIAN

OCHOBBI TEOPUU ACUHXPOHHBIX MOTEHIUAIBHBIX 1 CHHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TOTEHI[UATbHBIE TPUTTEPHI

CHUHXpOHHBIE TPUTTEPHI

Crangaprtubie nnterpanbsbie cxeMsl (MC) TTJI u KMOII cepuit

Tpurreps! [lImutra.

NuTerpanbHbie cXeMbl MyJIbTUBHOPATOPOB U UX IPUMEHEHHUS.

JpaiiBepsl U MpUeMONepeIaTUUKU C OTKPBITHIM KOJUIEKTOPHBIM BBIXOJIOM U TPEMSI CO-

CTOsSHHUAMMU BbIXOda

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
209.
30.
31.
32.

JemmdpaTopsl 1 JeMyIbTUILIEKCOPHI

My nbTUILIEKCOPBI

KomOnHanoHHble cyMMaTOpsI

udpatopst

Komnaparopst

CaBuraromueperucTpbl

Cueruukn

ITpuMeHeHHsI HHTETPaJIbHBIX CXEM IPU MPOEKTUPOBAHUM LU(POBBIX YCTPOICTB
[TpumMepbIIpUMEHEHNsT HTHTETPAIBHBIX CXEM IS IPOSKTHPOBAHMUS BBO1a/BbIBOA
udpo-ananorossienpeodpa3zoBaTeIH.

AHanoro-1udpoBsie Mpeodpa3oBaTeIn

TpexmmnHHasapxuTekTypa MukpoOBM

ApXUTEKTypa OTHOKPUCTAIBHBIX MUKPOIIPOLIECCOPOB
OnHOKpHCTaIBHBIE MUKpOTpOLecCOpbl: DopMaThl KOMaH
OnHOKpHCTANIbBHBIE MUKPOIPOLIECCOPBI: Aipecanus

OnHOKpHUCTANIbHBIE MUKPOTIpOLIecCOpbl: AprupMeTHuecKuil conpoueccop
[IporpamMmmHoOeo0ecnieueHne MUKPOKOHTPOJIIEPOB
[TpuHIMNIMaTBHBIECXEMBI MUKPOKOHTPOJIIEPOB

3aroMHHalONIMEe YCTPOHCTBA

Perucrpeimamsatu

Wntepodeiicapie BUC: [TapamnensHblil naTepdEiic

Hnurtepdeiicapie  BUC: IlpepriBanus

Wntepodeiicabie  BUC: Joctyn k namsatu. CBsa3HbIe HHTEPDENHCH
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33. TlocnenoBaTenbHbIENHTEPDENCHI
34. MyIbTUIIPOLECCOPHBIECHCTEMEI

MeTtoauyeckue peKOMeHAAMHU M0 NMOJATOTOBKE K 3a4eTy

[ToaroToBKa CTYJCHTOB K 3a4€Ty BKIIOYACT TPU CTAIMH:
- caMmocTofATeNbHas paboTa B TeUeHUE Y4eOHOT0 rojia (cemecTpa);
- HENOCPEICTBEHHAs MOATrOTOBKA B JIHU, PEIIICCTBYIOIINE 3a4CTY;
- TMOJATOTOBKA K OTBETY Ha BOIIPOCHI, COJEpKAIIUeCs B OHIIEeTE.

OCHOBHBIM UCTOYHUKOM TOJTOTOBKH K 3a4€Ty SBISICTCSIKOHCIICKT JIEKIUNA. YUeOHBIH Ma-
TepUal B JEKIMH JAeTCS B CHCTEMAaTH3MPOBAHHOM BHJIE, OCHOBHBIE €TO IMOJIOKEHHS IeTaTN3H-
pytorcs. [IpaBUIBHO COCTABICHHBIN KOHCIICKT JICKIIUH CONEPIKUT TOT ONTHMAJIbHBIN 00BEM WH-
(dbopMaIu, Ha OCHOBE KOTOPOTO CTYJACHT CMOKET MPEJCTaBUTh ce0e BeCh YUCOHBII MaTepHall.

[Ipexne Bcero, cieayeT BHUMATEIbHO MEPEYUTATh YYEOHYIO MPOrpaMMy H BOIPOCHI,
BBIHOCHMBIE Ha 3a4Y€T, YTOOBI BBIACTUTH U3 HUX HaMEHee 3HaKoMbIe. Jlanee TOmKeH ciieoBaTh
JTan MOBTOPEHUS] BCETrO MPOWACHHOro Marepuana. Ha 3ty paboty 1enecooOpa3HO OTBECTH
00bIIyI0 YacTh BpeMeHU. CIeAyIomuM 3TaroM SBISIETCS CAMOKOHTPOJIb 3HAHUS W3YYEHHOTO
MaTepHalia, KOTOPbI 3aKII0YaeTCsl B YCTHBIX OTBETaX Ha BOMPOCHI. TE3UCHI OTBETOB HAa HanbO-
Jiee CIIOKHBIE BOMPOCHI JKEJIATENIHO 3aliCaTh, TaK KakK. B MPOIECCE 3alUCH BKIIOYAIOTCS JI0-
TIOJTHUTEIBHBIC MOTOPHBIC PECYPCHI TTAMSITH.

JInsi TOATOTOBKM K OTBETaM Ha BOIPOCHI 3a4€Ta CTYACHTHI JOJDKHBI MCIIOJIB30BaTh HE
TOJILKO KypC JICKIIM U OCHOBHYIO JINTEPATYPy, HO M JIOTOJHUTEIBHYIO JIUTEPATYPY Ui BhIpa-
OOTKHM YMEHHSI JaBaTh Pa3BEPHYTHIC OTBETHI HA MIOCTABICHHBIE BOMPOCHI.

[IpemiokeHHass METOJMKA HEMOCPEICTBEHHOW TOATOTOBKA MOXET OBITh M WU3MEHCHA.
Tak, IS CTYJI€HTOB, KOTOPBIE CUUTAIOT, YTO OHU YCBOMJIM MPOTPAMMHBII MaTepuai B MOJTHOM
00bEeMe U YBEPEHBI B IPOYHOCTH CBOMX 3HAHMIA, JOCTATOYHO OETIIOr0 MOBTOPCHHS YUeOHOTO Ma-
tepuana. OCHOBHOE BpeMs OHH MOTYT yJICIUTh YIIIyOJICHHOMY U3yUEHHIO OTAEIbHBIX, HanboJee
CJIOXKHBIX, Pa3/IesioB U TEM Kypca.

OTBeTHI Ha TEOPETHUYECKHE BOIMPOCH! JOJKHBI OBITH JaHBI B COOTBETCTBHH C (POPMYIIH-
POBKO¥ BOIIPOCA U COACPIKATh HE TOJILKO U3yUCHHBIN TEOPETUUCCKUI MaTepHal, HO M COOCTBEH-
HOE MMOHMMaHue MpoOieMbl. B oTBeTax jkenmaTenbHO MPUBECTH NMPUMEPHI peaTU3alliil TeX WA
UHBIX [TUPPOBBIX YCTPOUCTB.

[ToaroToBKy K 3a4eTy IO TUCIMILIMHE HE0OXOANMMO HaYaTh ¢ MPOPAOOTKH OCHOBHBIX BO-
MIPOCOB, CIIUCOK KOTOPBIX MPHUBEJICH.

JI71st 3TOTO HEOOXOIUMO TIPOYECTh M YSCHHUTD COJIEPIKAHUE TEOPETUIECKOroMarepHaia 1mo
y4eOHUKaM U y4eOHBIM MOCOOUSM M3 CIHCKa OCHOBHOM M JOMONHUTENBHON nuTeparypsl. Cru-
COK MOXXET OBITh JIOTIOJIHEH M PacIIMpeH caMuMHU cTylaeHTamMu. Ocoboe BHUMaHHUE MPH TTOATO-
TOBKE K 3a4eTy HEOOXOJAUMO YICIUTh TEPMHUHOJIOTHH, T.K. YCICIIHOE OBJIAJICHUE JTFO00H JAHCIH-
IUTMHOW TIPEIIoNIaraeT yCBOCHHE OCHOBHBIX TIOHSATHH, X PU3HAKOB M OCOOCHHOCTH.

Takum 00pazoM, MOATOTOBKA K 3a4eTy BKIIOUYAET B CEOATPOPAOOTKY OCHOBHBIX BOIPO-
COB KypcCa;YTeHHUE OCHOBHOW M JOMOJIHHUTENBHOM JUTEpATyphl IO TeMaM Kypca;noadop mpume-
POB M3 MPAKTUKH, WLTIOCTPUPYIOIINX TEOPETUICCKHIA MaTepral Kypca;CHCTEMAaTU3alUI0 U KOH-
KPETHU3aLMI0 OCHOBHBIX MOHSATHI;COCTaBICHHE IPUMEPHOTO IIJIaHa OTBETAa Ha BOIIPOCHI 3a4eTa.

B xone MOAroTOBKM K 3auUeTy CTyIeHTaM HEOoOXOAWMO oOpaliaTh BHUMAaHHE HE TOJBKO
Ha YpOBEHb 3allOMUHAHMUS, HO ¥ HAa CTENEHb MOHUMAHUS U3Y4aeMBIX BOIPOCOB. A 3TO 1OCTUTA-
€TCs He TIPOCTHIM 3ay4YHBaHUEM, & YCBOSHHEM MTPOYHBIX, CHCTEMATU3UPOBAHHBIX 3HAHUM, aHAJIH-
TUYECKUM MblieHHeM. CleoBaTenbHO, HENOCPEICTBEHHAs MOArOTOBKA K 3a4eTy JOJDKHA B
pa3yMHBIX TPOTOPIHUAX COUYETATHU 3aTIOMUHAHKE, M TOHUMAaHKUE TPOTPAMMHOTO MaTepraa.

MOXHO BBIIEINUTH CIIEAYIOLINE aCTIEKThI, T0 KOTOPHIM MPEToAaBaTelb OOBIYHO OLCHUBA-
€T OTBET Ha 3a4eTe: COACPKATEILHOCTh (YETKOE U TIOCTATOYHO IITyOOKOE M3JI0KECHHE BOIPOCa);
IOJTHOTA M OJHOBPEMEHHO pa3yMHasl JAKOHWYHOCTbH; CTENEHb WCIOJIb30BAHUS U TOHUMAHUS
HAYYHBIX HCTOYHHKOB; YMEHHE CBSI3bIBATH TEOPHIO C PAKTUKOM, TBOPUYECKH MPUMEHSTh 3HAHUS
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K HCOpAWHAPHLIM CHUTyalUWsAM, JIOTUKAa U apryMCHTHUPOBAHHOCTL H3JIOKCHUSA; I'PAMOTHOC KOM-

MEHTHPOBaHUE, IPUBEJCHUE IPUMEPOB, AHAJIIOTUI;KYJIbTYpa peuu.

B xone moaroTtoBku k 3aUCTy CTYACHTY H606XOI[I/IMO 06pamaTb BHMMAaHHEC HC TOJBKO Ha
YPOBCHb 3alIOMHMHAaHUWA, HO 1 Ha CTCIICHb IIOHMMAaHHA N3Yy4aCMbIX BOIIPOCOB. A s10 JOCTHUTaCTCA
HC IIPOCTBIM 3ayUYHUBAHUCM, @ YCBOCHUCM IIPOYHBIX CUCTCMATU3UPOBAHHBIX 3HAHUM aHaJIUTHYe-
CKHM MBIINIJICHUCM. CJ'IGI[OBaTeJ'II)HO, HCTIOCPCACTBCHHAsA IMOATOTOBKA K 3a4CTy AOJIKHA B pa3yM-
HBIX IIPOIIOPHUAX COYCTATh U 3alIOMUHAHUC, U IOHUMAaHUC IPOTPaAMMHOI'0 MaTepuasia.

Pacnpeoenenue 6annoe mexkyuiezo, pyoescHo2o KORmpoa u 3auema

Ne Ooman 1-1 TouKa 2-51 TOUYKA 3 Touka
cymMMma
1. | Tekymuii KOHTPOJIb
HOCEIICHNUE 3aHATHH 10 3 3 4
0asioB Oamta Oamta Oamna
BBIIIOJIHEHHE U 3all[ATa 21 7 7 7
1ab0paToOpHBIX PaboT Oasn 0asIoB OaJoB 0ayIoB
2. | PyGeskHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0aJIoB 0aJIoB 0aJIoB 0aJIoB
KOJUIOKBUYM 24 8 8 8
baia 0aJIoB 0aJIoB 0aJIoB
Hroro 70 23 23 24
0aJ110B oaju1a 0aj1a 0as1a

Kpumepuu ouenuganusn

ITpu ocBoennu aucuumiuHbl popmupyercs komnereHuus OIIK-2. Yka3annas komrie-

TEHIHS (HOPMUPYETCS B COOTBETCTBUH CO CIIEIYIOIIUMH STallaMU:

dbopMUpOBaHKE U Pa3BUTHE TEOPETUYECKUX 3HAHUM, MPETyCMOTPEHHBIX yKa3aH-

HOM KOMIIETEHIIUEH (J'IGKI_II/IOHHLIG 3aHATHUA, CaMOCTOATCIbHAA pa60Ta CTy,I[eHTOB);

TeHIuel (1abopatopHbie paboThI, CAMOCTOSITENIbHAS paboTa CTyACHTOB);

npuoOpeTeHne U Pa3BUTHE NMPAKTHUECKUX YMEHHH, MPeIyCMOTPEHHBIX KOMIIe-

3aKpEIUICHUE TEOPETUYECKUX 3HAHUM, YMEHUN U NIPAKTHYECKUX HABBIKOB, IPEIy-

CMOTPEHHBIX KOMIIETEHIIUEH (71abopaTopHble paOOThl, MPAKTHUKH, BBHITYCKHAs KBaIU(U-

KaIlMOHHAas paboTa).

Kpumepuu OUEHKU Kauecmea oceoeHun Oucuunﬂunbl, 3a6epmalomeﬁc;1

3auemom
banuabl
N . | Pesyabrar .
(pedTHHIOBOIT TpebGoBanus K ypoBHIO c(h)OPMUPOBAHHOCTH KOMIIETEHIM I
ocBoeHHus
OLICHKH)
3auTeHo OOyuJaromuiicss OCBOMJI 3HaHUS, YMEHUSI W HABBIKA BXOJAIINE B
(6e3 mpotie- | coCTaB KOMIETEHIIUU:
61-70 nypsl cnaun | [IK - 3 —CriocoGeH npoBoAUTh aHAJIW3 IPUYUH Opaka MpHu U3ro-
3a4era) TOBJICHUU U3JEIUIA MUKPOITIEKTPOHUKH U AaBaTh PEKOMEHAALINN
110 WX YCTPAHCHUIO U TIPEIy TIPSk JICHHUIO.
3auteno (¢ | OOyuaromuiics nposiisier komnereHuu [1K-3, Ho He B moTHOM
36-61 MIPOIIEIy PO | 00BbEME BXOMANINX B UX COCTaB JeHCcTBUA. OOyJaroIHiicss MOXKET
Cauu 3a4e- | IOMYCTUTh HEKOTOPhIE HETOYHOCTH, HETPYyOBbIe ONTUOKH, 3aTPY -
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Ta) HATBCA B U3JIOKCHHUU MaTCpHraia, HO IIPaBUJIbHO OTBCYATh HA 3aJ1ad-

BACMbIC EMY BOIIPOCHI.

MmeHee 36 0ai-
na

HE JIOMyIIeH

Komnereniuu e chopMupoBaHbl
K 3a4eTy B (bopmmp

«3auTeHo0» BBICTABISIETCS 00yyaroleMycsl, IPOJIEMOHCTPUPOBABIIEMY TOJIHOE, BCECTO-
POHHEE, OCO3HAHHOE MPABWJIBHOE 3HAHUE MPOTPAMMHOIO Marepuana M U3JI0XKHUBIIEMY
OTBET JIOTUYHO, TPAMOTHO, yOEIUTEIbHO, TOTOBOTO K JalbHEeHmeMy podeccnoHatbHO-
MY COBEPILIEHCTBOBAHMUIO.

[Ipu orBere oOydYarOUIMIiCs MOXET IOMYCTUTh HEKOTOpble HETOYHOCTH, HETpyOble
OLIMOKH, 3aTPYJHATHCS B CAMOCTOSITEJIBHOM H3JI0’KEHUU MaTepuania, HO IMpPaBUIBHO OT-
BE€UYaTh HA 3aJaBa€Mbl€ €My BOIIPOCHI, B PE3yJbTaTe HABOJSALIMX BOMPOCOB C IMOMOIIbIO
npenoaaBaTesss UCIPABIATh JONYIIEHHbIE OIIMOKH M HETOUHOCTH.

«He 3a4TeH0» MOXET OBITh BBICTABJICHO OOyYaromeMycsi, OOHAPYKUBIIEMY HEIOIHOE,
HEOCO3HAHHOE 3HAaHWE Y4YeOHO-TIPOrPaMMHOTO MaTepHasa, OIyCKAaroIeMy TrpyoOble
OIIMOKH, HECIIOCOOHOMY CaMOCTOSITEIBHO HM3JIOKUTh OTBET Ha BOMPOC, OTBEYAKOIIEMY
HENPABWJILHO WJIM HE JAIOIIeMy OTBET Ha 3a/IaHHBIC BOMPOCHL. JIeMOHCTPHUPYEMBIH ypo-
BCHb 3HAHWW HE MOXXET OBITh MPU3HAH JOCTATOYHBIM ISl IPO(ECCHOHATBHON JesATEIhb-

HOCTH.

7. MeToau4ecKue MaTepuaibl, onpeaesonue Npoueaypbl OleHNBaHUS 3HAHUI, YMEeHUI,

HABBIKOB H ONIBITA J€ATC/IBHOCTH

Tabauna 6. PezynbraTel 0cCBOCHUS YUeOHOM JUCIUILIMHBL, OJIEKAIIUE POBEPKE

Pe3synbraThl OcHOBHBIE TIOKA3aTeIHN OLIEHKHU Pe3y/IbTaToB 00yueHus | Bua ouneHounoro
0byHenns MaTtepuana

(KOMTIETEHITNH )
CriocoGen  ca- | 3HATR:OCHOBHBIE METOMbI W CPENCTBA MPOBEJCHHS SKC- Konnoxksuym
MOCTOSTEIEHO | NEPAMEHTAIIBHBIX UCCIIEZIOBaHUM, MPUHLUIBI nocTpoe- | TectupoBanue
HPOBOJTHTS HUS U ApXUTEKTYPY COBPEMEHHBIX MHUKPOIIPOLIECCOPHBIX | Marepuansl K 3a-
SKCTIEpUMEH- cucteM (MIIC), ycnoBus M cHOCOOBI HCIOJIB30BAHUS | UETY
TanbHBIE  mc- | MHAKPOTPOHECCOpOoB (MIT) u muxpoxontposuiepoB (MK); | Beimonnenue u
crnenosanms u | SPEACTBA pa3pabotku u otnaaxku MIIC. } 3ammTa 1abopa-
HCIIONB30BATL YMeTh:BbIOUpPaTh CIIOCOOBI M CPEACTBA HM3MEPEHHM WU | TOPHBIX PaboT
OCHOBHEIC IIPOBOJUTH DKCIEPUMEHTANIBHBIE MCCICIOBaHMA; omnpe- | Marepuainsl K 3a-

npueMbl o0pa-
00TKH U TIpen-
CTaBJIEHUS IIO-
JTYy4YEHHBIX

nauubIx(OI1K-

2)

JIETATh MEPEYCHb U AUAIa30H 3HAYCHHI MapaMeTPoOB Jie-
TaJei, y3JI0B U YCTPOWCTB, TpeOyeMBIX U1 pacyera W
MIPOEKTUPOBAHUS MMKPOIPOLECCOPHBIX YCTPOMCTB €
Yy4ETOM CHEUUPHUKH UX (PYHKIMOHHPOBAHHS.
BJaJleTh:criocodamMu 00pabOTKU U MPEACTABICHUS TO-
JYYEeHHBIX JaHHBIX M OLIEHKU TOTPEIIHOCTH pe3yJIbTa-
TOB I/ISMepeHI/II\/JI; METOAaMHU aHa/JIn3a MCXOIAHBIX JaHHBIX
JUIs  pacdyeTa W TPOCKTUPOBAHHS JeTaleld, Y3JIOB,
YCTPOMCTB MUKPOTIPOIIECCOPHBIX CUCTEM.

yeTry

Komnokxsnym
Brinonnenue u
3ammra Jabopa-
TOPHBIX paboT
Marepuainsl k 3a-
4yeTy

8. MeToauyeckne peKOMeHIAUMHU 110 00y4EHHIO JINI
€ OrpaHUYeHHBIMHU BO3MOKHOCTSIMH 310POBbsI 1 MHBAJIHN/I0B

HpO(I)CCCOpCKO-HCI[al"OFI/I‘{CCKI/Iﬁ COCTaB 3HAKOMMTCA C HCI/IXOJ'IOFO-(1)I/ISI/IOJ'IOFI/I‘IGCKI/IMI/I

O0COOEHHOCTSIMU O0YYarOIIMXCsl MHBAJIWIOB U JIULl C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAWBUAYAIbHBIMU NIPOrpaMMaMy peaOuiIuTalMi UHBAIUIOB (mpu Hamuuuu). [Ipu HEoO-
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XOJUMOCTH OCYILECTBISAETCS JOMOJIHUTENbHASI OIEPKKA MPENOoIaBaHus, [ICUXO0JI0TaMu, COLH-
JIbHBIMU PAaOOTHUKAMHM, IPOILEAIIUMH MOJATOTOBKY aCCUCTEHTAMHU.

B cootBeTcTBUMU ¢ MeTOAMYECKUMHU pekoMeHAanusIMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojiaraercsi UCHOIb30BaTh COLIMATbHO-aKTUBHBIE U pe-
(bIeKCUBHBIE METOIBI 00YUYEHHsI, TEXHOJIOTHH COIMOKYJIBTYPHON peadbmInTaluu C 1EIbI0 OKa3a-
HUSI IOMOILM B YCTAHOBJICHUHU MOJIHOLIEHHBIX MEXIUYHOCTHBIX OTHOILEHUM C JPyTUMU CTYCH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUIECKOTO KIMMaTa B CTyAeH4YecKkoi rpyme. [Togdop u
pa3paboTka yyeOHBIX MaTepHajOB MPOU3BOAATCSA C YUETOM INPEAOCTABICHHUS MaTepuasia B pas-
JTMYHBIX (hopMax: ayaualbHOH, BH3YAJbHOW, C WCIOJIB30BAHUEM CIEIHATIBHBIX TEXHHUUECKUX
CPEACTB U MH()POPMAILTMOHHBIX CUCTEM.

Menaunamarepuaiibl TaKKe CJIEIYeT UCIIOJIb30BAaTh U aJaliTUPOBATh C yYETOM HHAMBHILY-
aJIbHBIX 0coOeHHOCTeH o0yueHus aun ¢ OB3.

OcBoenne nucuuiuiHbl aunamMu ¢ OB3 ocyiiecTBisieTcsl ¢ UCHOIb30BAaHUEM CPEJICTB
o0yueHHsl OOILIEro M CrelualbHOr0 Ha3HaYeHUs (IePCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHMs). MarepraabHO-TEXHHYECKOe 00ecTieueHre MpeyCMaTpUBaeT MPUCIIOCOOICHUE ayaUTO-
puii k Hyxaam jun ¢ OB3.

®dopma NpoBeACHUS ATTECTALMK JIUIsl CTYJEHTOB-UHBAIMIOB yYCTaHABIMBAETCS C YUETOM
UHMBUAYAIbHBIX Ncuxopu3ndyeckux ocoobennocreil. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl jocTynHas (opMa mpesocTaBIeHUs 3aJaHU OLIEHOYHBIX CPEJICTB, @ UMEHHO:B MI€YaTHON WIIH
3JIEKTPOHHOU (opMe (I JIMLl C HapYLICHUSMHU ONOPHO-ABUraTeIbHOIO anmapara);B MeyaTHOM
dopMe MM SIEKTPOHHOH (GOpMe C yBEIMYCHHBIM HIPUPTOM W KOHTPACTHOCTHIO (IJISL JIMII C
HapyIIEHUsIMU CITyXa, PeUH, 3pE€HHs);METOJJOM UYTEHHsI aCCUCTEHTOM 3a/laHusl BCIyX (IJIs JIUI] C
HapyLICHUSIMU 3pEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOTMPOCHI. [|JIsT TaKuX CTYJEHTOB MpeAayCcMaTpUBAaeTCsl JOCTyIHas (opma mpeaocTas-
JIeHHsl OTBETOB Ha 3aJ[aHUs, @ UMEHHO:ITIMCbMEHHO Ha Oymare min HabOpoM OTBETOB Ha KOMIIbIO-
Tepe (U1 JIUI] ¢ HapyILICHUSIMH CIIyXa, Peun);BBIOOPOM OTBETa M3 BO3MOKHBIX BapHAHTOB C UC-
IIOJIb30BAHNUEM YCIIyTI' acCHCTEHTa (AJI JIML[ C HAapyLIEHUsSMHU ONOPHO-ABUraTEIbHOIO ammapa-
Ta);yYCTHO (VIS JIUL] C HAPYLIEHUSIMH 3PEHHUs, OTIOPHO-IBUTaTEIbHOTO amnapara).

IIpu HEOOXOAUMOCTH AJIs1 00YYAIOUIMXCS ¢ MHBAIMIHOCTBIO MIPOLEypa OLICHUBAHUS pe-
3yJbTAaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.

9.Y4eOHO-MeTOANYECKOE 00ecTIeueHHe TUCITHILIHHDI
OcHoBHasi InTepaTypa

1. Anekcanapos E.K., Mukponporieccopabie cucteMbl: Y4eOHoe mocodue st By3os/ E.K.
Anexcanapos, P.U. I'pymBunkuit, M.C. Kynpusuos, O.E. Maptsinos, J[.1. [Tangunos, T.B.
PemmuzeBuu, 1O.C. Tarapunos, E.I1. Yrpiomos, U.W. llarypun; [lox o6m. pen. . B. ITy3an-
koBa. - CIIO. : ITomutexuuka, 2012. - 935 c. - ISBN 5-7325-0516-4Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN5732505164.html

2. Makyxa B.K., MukpormnpolieccopHble CUCTEMbI U TIEPCOHAIBHBIE KOMIBIOTEPHI: yueOHOE TO-
coobue / Makyxa B.K. - HoBocubupck : U3a-so HI'TVY, 2015. - 175 ¢. - ISBN 978-5-7782-
2721-7 - Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785778227217.html

3. Peibanpuenko M.B., Opranuzamnus O9BM u nepudepuiiapie ycTpoicTBa [ DIEKTPOHHBIHN pe-
cypc]: yuebHnoe mocobue / Pridanpuenko M. B. - Pocros #//] : U3n-Bo FODY, 2017. - 84 c. -
ISBN 978-5-9275-2523-2 - Pexum gocrtymna:
http://www.studentlibrary.ru/book/ISBN9785927525232 html

JlonoIHNTeIbHAS JINTEPaTypa

1. Kopenes u ap. CoBpemenHble MUKpoIpoueccopsl. - M.: Honmumxk, 2000, 320 c.
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2. ®pup Jx. [TocTpoeHne BEIYUCIUTENBLHBIX CUCTEM Ha 0a3€ MEepPCIeKTUBHBIX MUKPOIIPOIIECCO-
pos: Ilep. ¢ anr. -M.: Mup, 1990.

3. Amamus M., Tanaka FO. Apxutextypa OBM u uckyccrBeHHbIN HHTEIUIEKT: [lep. ¢ AmnoHck. -
M.: Mup, 1993.

4. Bbpannu J1. IlporpammupoBanue Ha si3pIke acceMOuiepa ais nepcoHaibHbIX OBM pupmel
IBM: Ilep. c anr. - M.: Paguo u cBs3b, 1988.

5. Hapeimkua A.K. Hudpossie ycrpoiicTBa 1 MUKponporeccopsl. - M.: Akagemust, 2006. - 320
c. http://rbook.ucoz.ru/

6. Mopc C. I1., Ans6ept . 1. Apxutextypa mukpormnpoiieccopa 80286: Ilep. ¢ anri. - M.: Pa-
JIMO U CBsI3b, 1990. - 304 c.

HNHuTepHeT-pecypcsl

http://lib.kbsu.ru/- bubmmorexka KbI'Y.
http://www.garant.ru/ - CipaBouyHast mpaBoBasi cuctema «l apanr».

http://www.consultant.ru/ -CnpaBouHast npaBoBas cucrema «Koncynprantllinrocy.

http://www.studmedlib.ru - 9bC «KoHCyIbTaHT CTyICHTA»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbhsbiii npoext A.H.Bapruna

http://www.Russianelectronics.ru -noptain «BpeMs 31eKTpOHUKN

NV kAL -

http://www.platan.ru — kaTanor 3J€KTPOHHBIX KOMIOHEHTOB.

10.IIporpammHoe o0ecniedyeHrne COBPEMEHHbIX MH(POPMAIIMOHHO-KOMMYHHKAIMOHHbBIX
TeXHOJIOT il

1. CTyneHTBl MMEIOT JOCTYyN 4epe3 MHTepHeT AOCTynm K eJHHOMY 00pa3oBaTeIbHOMY
HOPTaJy, TA€ B OTKPBHITOM JIOCTYIIE UMEIOTCS PECYypChl yU4eOHO-METOJMUECKON JIUTEPATYPHI, SIB-
JSFOLIMECs pa3paboTKaMu Beaylux By30B Poccum.

2. JInst peiTHHTOBOTO KOHTPOJISI HCIIONIB3YEeTCS CHCTEMa KOMIIBIOTEPHOTO TECTHPOBAHUS
Ha 0a3e nmporpammHoro odecneuenus Moodle.

3. Ilpu BBIMONHEHUH JTa0OPATOPHOTO MPAKTUKyMa CTYACHTHI B 00S3aTEIHLHOM IOPSIKE
IPOBOAAT 00pabOTKY OKCIIEPUMEHTANBHBIX JAaHHBIX C MPUMEHEHHEM IPOTPAMMHBIX CpPe
MicrosoftExell, MathCad.

4. B pamkax obecrieyeHus! IPUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM
IpoIecce MMEIOTCS CIICIHATU3NPOBAaHHBIE KOMIIBIOTEPHBIE KJIACCHI C COBPEMEHHBIM MTPOTPaMM-
HBIM 00€CIIedYeHuEeM U UMEIOIUM BhIX0/ B IHTEpHeT.

11. MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue TUCIUIIMHBI

[Ipu npoBeneHNN 3aHATUH UCTIONB3YETCS ayIUTOpHUs, 000pYIOBaHHAS MPOSKTOPOM IS
otoOpakeHus npe3eHTanuid. Kpome Toro, npu npoBeJeHUM JIEKUUH U NMPaKTHUECKUX 3aHATHH
HEOOXOIMM KOMITBIOTEp C yCTAHOBJICHHBIM Ha HEM Opay3epoM H MPOTpaMMHBIM OOecTiedYeHHEM
JUTs IeMoHcTpanuu npe3entanuii (PowerPoint u np.).

B xome mpoBeneHust 1a0OpaTOPHBIX 3aHATHN IO TUCHMIUIMHE CTYACHTHI IOJyYaloT
HaBBIKM UMUTALUU PE3YJIbTATOB U3MEPEHH, MOIEIMPOBAaHUS MPOLIECCOB B IPOTPaMMHOIL cpesie
ElectronicsWorkbench, a Tak ke HaBBIKM MaTeMaTHUECKOW 0OpabOTKH MOydYeHHBIX pPe3yJIbTa-
TOB UMUTALUU.CTYJEHTbl UMEIOT JJOCTYII K €IMHOMY 00pa30BaTeJIbHOMY MOpTaly, I'/ieé MOTYT B
OTKPBITOM JOCTYIIE TIOJIb30BaThCS pecypcaMu y4eOHO-METOAMYECKON JINTEPaTypPhl, SBIISIOIIH-
Mucs pa3zpaborkamu Benymux BY3os PO.

JI1st peATHHIOBOTO KOHTPOJIS 3HAHUM MCIOJB3YETC CHCTEMAa KOMIBIOTEPHOTO TECTUPO-
BaHHUs Ha caiite open.kbsu.runa 6a3e mporpammuoro o6ecrneuenuss Moodle. B maGopaTopHbix
3aHATUSAX HCHOJIB3YETCS MPOTPaMMBbl CXEMOTeXHHYecKoro moxenupoBanus ElectronicWork-
bench u MicroCap 8.IIpu BbinosHEHUH J1a0OPAaTOPHOTO MPAKTUKYMa CTYACHTHI B 0053aTEIbHOM
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MOPSIIKE TPOBOIAT OOpaOOTKY IKCIEPUMEHTATBHBIX JAHHBIX C MPUMEHEHHEM IPOrPaMMHBIX
cpen MicrosoftExell, MathCad.

[Ipu mpoBeneHnM 3aHATHIA JIEKIMOHHOTO THIIA, CEMUHAPCKHUX 3aHATHI UCTIOIB3YOTCS:

JIUUEH3UOHHOE nPpocpammHuoe obecneuenue uceo0H600HO pacnpocmpansiemsble npocpammal:

MicrosoftOffice muuensusi: Horoop Nel35 or 22.05.2018, morosop Ne 1-21100 ot
20.09.2017, ceptudpukar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot
29.08.2017, moroop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot
14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-
0003152-01 ot 25.11.2014, pmoroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, morosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar
ot 20.04.2009, cepruduxat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot
14.03.2007;
e apxuBarop 7z, AdobeAcrobatReader nuueHsus: mpenocraBisieTcs OSCIUIATHO Ha
YCIIOBUSIX O afapecy https://www.adobe.com/ru/legal/terms.html;
e MouzillaFirefox munensus: GPL/LGPL/MPL, GoogleChrome nunieH3us: mpeno-
CTaBJIsieTcs OECIUIaTHO Ha YCIIOBHUSX JMIICH3MOHHBIX COTJIAIllEHUH Ha Mporpamm-
HOe  o0ecrieyeHue ¢  OTKPBITHIM  HCXOAHBIM  KOJOM 1O  ajpecy
https://code.google.com/intl/ru/chromium/terms.html
JU1s1 CTYIEHTOB € OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI CO3JaHbI CIEIMATIbHBIE YCIIOBHS

TS TIOMydeHust oOpasoBaHust. Crienyai3upoBaHHOE TTOMEIIECHHE JUTS HHBAIUIOB PACIIONOKEHO MO
anpecy: 360004, KaGapmuno-bankapckas peciyonuka, . Hambuunk, yn. Yepusimesckoro, 173, rmas-
HBIN y4eOHBIN KOPITYC YHUBEPCUTETA, aytuTopust Nel145.

B mensax gocTymHOCTH MOTyYeHHs BBICIIETO 00pa30BaHUs 10 00pa30BaTENbHBIM IPO-
rpaMMaM MHBAJIWAAMU U JIMIAMH C OIPaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsl YHU-
BEPCUTETOM 00ECTICUMBACTCS:

® aIbTEpPHATUBHOW Bepcuel oduimanbHoro caita B cetu «MHTepHe™ i crnaboBus-
X,

® [PHUCYTCTBUE ACCUCTEHTA, OKA3hIBAIOLIEr0 00yYaromeMycst HSOOXOMMYO TIOMOLIIb;

® I MHBAJIMJIOB U JIML{ C OIPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3[J0POBbSI 110 CIIYXy — Ay0-
JIMPOBAHUE BCITyX CIPAaBOYHOW MH(OPMAIMK O PACIIMCAHUM YYEOHBIX 3aHSITHI; o0ec-
HeYeHHe Ha/UIeKalMMU 3ByKOBBIMH CPEICTBAMHU BOCIIPOU3BEICHHS MH(OPMALIIH;

e IS WHBAIMIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI, MMEIOIINX
HApYILEHUS] OMOPHO-ABUTATENILHOTO armapara, CO3JaHbl MAaTepUAIbHO-TEXHUUYECKUE
yCIIOBUsI, OOECIIEYMBAIOIINE BO3MOXHOCTh OECHPEISITCTBEHHOIO JI0CTyNa 00ydJaro-
HIMXCS B Y4COHBIC MMOMEIICHHS, OOBEKTY MUTAHUS, TYaJICTHBIC U JIPYTUE TTOMEIICHUS
YHUBEPCUTETA, a TAKOKe NMPeObIBAHMS B YKa3aHHBIX MOMEIIEHUSIX (HATMYME pacIIMpEH-
HBIX JIBEPHBIX IPOEMOB, IOPYUHEN U IPYTHX IPUCIOCOOIECHHUH).
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JIncer usmeHeHumii (1onostHeHnii)B paboueil mporpaMme
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o HanpasieHuto moarotToskrn11.03.01 Paguorexnuka
Ha20 —-20 y4eOHbIii roa

Ne i/ JuiemeHT (myHkT) PII/] Ilepeyenn BHOCH- IIpumeuanue
MbIX H3MEHEHM I

Obcyarcoena u pekomeH008ana Ha 3acedanuu Kagheopul
DJICKTPOHHUKH ¥ ITUPPOBBIX HHGOPMAIIMOHHBIX TEXHOJIOTHHA,

IPOTOKOJ Ne OT « » 2023r.

3aBenyomuii kadenpoi / P.I11. TemreB /
HOMHUCH pacimppoBKa MOINKCH 1aTa
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