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PabGouas mporpamMma muCHUIUIMHBI (MOAyJst) «MUKpPOTPOIECCOPHBIE
YCTPOMCTBa» MpeaHa3HauyeHa Uil MpenojaBaHUs MOJYJS WHXEHEPHBIX JUCIIU-
TUTMH 00s13aTEIFHOM YacTH CTYACHTaM OYHON (POpMBI OOYUEHHMS 1O HAIIPaBICHUIO
noarotoBku 11.03.04— DnexTpoHHKa U HAHORJIEKTPOHUKA, Mpoduib: CoBpeMeH-
Hble MHPOPMAIIMOHHBIE TEXHOJOTUH B JIEKTPOHHOU TeXHUKe, B 6 cemecTpe.

PabGouass mporpammMa AMCIUILIMHBI (MOAYJIsA) COCTaBjieHA C ydeToM dene-
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HaJILHOT'O 00pa30BaHMs MO HarpaBiieHUI0 ToAroToBku 11.03.04 — DnexkTpoHuKa 1
HAHORJIGKTPOHUKA, YTBEPXKIEHHOTO NpHKa3oM MuHHCTEpCTBA OOpa3oBaHUS U
Hayku Poccutickont @eneparuu 09.09.2017r. Ne 927.
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1. Heau u 3a1a4u 0CBOEHUS IMCUMILIAHBI (MOTYJIs1)

Heap m3yyeHuss AMCHMINIMHBI «MHKPOIPOLECCOPHBIE YCTPOUCTBA» - OCBOEHUE CTY-
JICHTaMHU KOHLENTYaJbHbIX OCHOB, COBPEMEHHBIX IOXOJ0B U METOJUK UCHOJIb30BaHUS MHUKPO-
nporeccopo (LIY u MII) B coBpemeHHOIl; (hopMHUpOBaHKE MPEICTABICHHA O COBPEMEHHBIX
IPOTrPaMMHBIX U allapaTHBIX KOMIUIEKCaX, CIIOCOOHBIX aBTOMAaTU3MPOBATH IPOLIEAYPHl pPeatu-
3anMu  (pYHKOUA TpU  adrOPUTMHYECKOM, (DYHKIIMOHAIBHO-CTPYKTYPHOM, JIOTHUECKOM H
CXEMHOM IPOEKTUPOBAHUU MHUKPOIPOLIECCOPHBIX CHCTEM;

3agauu M3ydeHHUs JMCHUIIIHHBIL:

- 1aTh MH(OpPMAIMIO 00 OCHOBHBIX PELICHUSAX, UCIOJIb3YEMBIX B COBPEMEHHBIX CUCTEMAX
pa3pabOTKH MUKPOIPOLIECCOPHBIX YCTPONCTB Pa3IuyHOM Ha3HAUCHUS;

- MO3HAKOMUTh CTYJEHTOB C MPUHIMIIAMHU PabOThl, XapaKTEPUCTUKAMU U IapamMeTpaMmu
MHUKPOIIPOLIECCOPHBIX YCTPOMCTB U UX KOMIIOHEHTOB;

- I0O3HAKOMUTh CTYJEHTOB C COBPEMEHHBIMU METO/aMU aHAIN3a U OIPEJEIICHUS] OCHOB-
HBIX XapaKTEPUCTUK U NTapaMETPOB MUKPOIIPOLECCOPHBIX YCTPOHCTB;

- HayYUTh NPUMEHSITh KOMIBIOTEPHbIE TEXHOJOIMU MPH OGOPMIIEHUHM PpEIICHUS MHXKe-
HEpPHBIX 3a/1a4 U TEXHUUYECKOH TOKYMEHTALIUU HA MUKPOIIPOLIECCOPHBIX YCTPOMUCTBA;

- 1aTh HaBBIKU OLICHKH 00JIaCTe! MPUMEHEHUS U PEXKUMOB HKCIUTyaTallul MUKPOIIpOLeC-
COpPHBIX YCTPOWCTB.

W3yuenue qUCUUIUIMHBI HAPaBJICHO Ha MOATOTOBKY CHEIMAINCTOB, CHOCOOHBIX peIlaTh
po0JIeMbl, BOZHUKAIOIIME ITPU IPOU3BOJICTBE U SKCIUTyaTallui U3JI€IUH 3IEKTPOHUKU U HAHO-
3JIEKTPOHUKHU C YU4€TOM OOJIACTH, THUIOB U 3a/1a4 IPO(PECCUOHATILHON EATEIbHOCTH B COOTBET-
CTBHH C IPO(PECCHOHATBHBIMU CTYACHTAMH:

® 40.058 «/HKeHep-TeXHOJIOT 110 MPOU3BOACTBY U3JIEJINH MUKPOIJIEKTPOHUKHI», KOTO-
phlii yTBepxaeH npukazoM Muntpyna Poccun ot 03.07.2019 Ne480H u 3apeructpuposan Mu-
HroctoM Poccum 29.07.2019 Ne55439;

® 40.104 «Cnenuanuict o U3MEPEHUIO TapaMeTpoOB U MOAU(DHUKALIMU CBOHCTB HAHOMA-
TEpPUAIOB U HAHOCTPYKTYpP», KOTOPBIA yTBEpKIeH npukazoM Muntpyzna Poccun ot 07.09.2015
Ne593H (B penakuuu, BBeaeHHoi B aeiicraue ¢ 20.01.2019 r. npukazom Muntpyaa Poccun ot
14.12.2018 Ne807n).

2. MecTo aucuuniannsl (Moay.s) B crpykrype OIIOII BO

JucuumnrHa «MHKpONPOLIECCOPHBIE YCTPOWCTBA» OTHOCUTCS K 00s3aT€IbHON YacTH
JUCLUIUIMH y4eOHOro IUIaHa Mo HampasieHuio noArotoBku 11.03.04— DnexTpoHuka U HaHO-
ANIEKTPOHUKA, Tpopuiib: CoBpeMeHHbIE HH()OPMAITMOHHBIE TEXHOJIOIUU B 3JIEKTPOHHOMN TEXHUKE

N3yuenne nucumiummHbl «MHKPOIPOLECCOPHBIE YCTPOWCTBA» ONUPAECTCS HA 3HAHWI,
YMEHUS U KOMIIETEHIMH, TPUOOPETEHHbIE U c(DOPMUPOBAHHBIE B Pe3y/IbTaTe U3yYEHUS MOAYJIS
®usuka u Beiciias matemaTrka u nucuuiuind MHpopmaruka, CXxeMOTEXHUKA.

ITpu ocBOEHNHN IUCLHUIUIMHBI 00YYaIOMMICA CMOKET YACTUYHO IIPOJAEMOHCTPUPOBATh
cienyromue 00o0meHHbIe TPy 1oBbie PyHKIHH (OTD):

e Pa3zpaboTKa eIMHUYHBIX TEXHOJIOTHYECKUX MPOLIECCOB M PEKOMEH Al 10 ycTpa-
HEHMIO U NIPEAYNPEKICHNIO OPaKOB B IPOU3BOJCTBE U3ACIUN MUKPOIIEKTPOHUKHI
(npodeccuonanbubiii ctanaapt 40.058 «HxkeHep-TeXHOIOT 110 TPOU3BOJICTBY U3JlE-
JMH MUKPODJIEKTPOHUKWY, KOJ B, ypoBeHb kBanudukanuu 6).

® Pa3paboTKa TUIIOBBIX TEXHOJIOTMYECKUX MTPOLIECCOB U IUIAHUPOBOK PabOUNX MECT U
IPOU3BOJICTBEHHBIX YUYACTKOB Ha MPOU3BOJCTBE U3ACIUN MUKPOAIEKTPOHUKH (IIPO-
¢deccuonanbubiit crangapt 40.058 «HkeHep-TeXHOIOT 10 MPOU3BOJICTBY U3ETHI
MUKPORJIEKTPOHUKW», Ko C, ypoBeHb KBanupuKaiuu 6).

e CoBepILIEHCTBOBAHNE IIPOLIECCOB U3MEPEHNH TAPAMETPOB U MOIU(UKALIUN CBOWCTB
HaHOMaTepHaJOB U HAHOCTPYKTYp (nmpodeccronanbubiil cranaapt 40.104 «Cneuna-



JIUCT 10 U3MEPEHHUIO MMapaMeTpoB U MOJU(PUKAIIMKI CBOMCTB HAHOMATEPUAJIOB U HAHO-
CTPYKTYp», ko1 C, ypoBeHb KBaIU(PUKALIUU 6).

3. TpeﬁoBaHnﬂ K pe3yJibTaTaM OCBOCHHUA COACPKAHUA NUCHUITIUHDbI

[Tponiecc n3ydeHus] TUCIUIUIMHBI HANpaBiieH Ha (OPMUPOBAHUE IIEMEHTOB CIICTYIOIINUX
komnereHuii ¢ @I'OC BO u OIIOII BO no nanHomy HanpaBi€HUIO MTOATOTOBKU:
obmenpodeccruonanpabie komnerennuu (OI1K):
— OIIK-4. CrocoOeH TOHMMATh MIPHHIMIBI PabOTBI  COBPEMEHHBIX HH()OPMAITHOHHBIX
TEXHOJIOTHI U MCIIOJIH30BaTh X I pEHICHUA 3a1a4 HpO(beCCHOHaJ'ILHOfI JACATCIIBHOCTH.
— OIIK-b.4.1 CriocobGeH ucronb30BaTh HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEX-
HOJIOTUU TIPU MOUCKE HEOOXOAUMOI HHPOPMALIHH.
— OIIK-b.4.2. CriocobeH mpoeKTHPOBATh pelIeHUe KOHKPETHOM 3a-Aayd MpOEKTa,
BBIOMpasi ONTUMAIIBHBIN CIIOCOO €€ pelIeHUs, UCXOJI U3 JICUCTBYIOIIUX MPaBO-
BBIX HOPM U UMEIOILIUXCS PECYPCOB U OTPAaHUYECHHUIA.
— OIIK-b.4.3. CriocobeH HCI0JIb30BaTh COBPEMEHHBIE MHTEPAKTUBHBIE ITPOrPAMM-
HBIC KOMIUICKCHI JJIsS BBITOJHEHUS U PEIAKTHPOBAHUS TEKCTOB, M300pakKeHUN U
YepTEkKEH.
3HaTh:
OCHOBBI CXEMOTEXHUKH U 3JIEMEHTHYIO 0a3y, a TakKe apXUTEKTYpPY, YCIOBUS U CIIOCOObI
HCIIOJIb30BAHUSI MUKPOIIPOIIECCOPOB U MUKPOIPOLIECCOPHBIX YCTPOMCTB;
COBPEMEHHBIE MHTEPAKTUBHBIE ITPOTPAMMHBIE KOMIUIEKCHI JJIS BBIIOJHEHUS U pEIaKTH-
pOBaHUs TEKCTOB, U300paKEHUN U YEPTEKEH.
Ymern:
WCIIOJIb30BaTh CTAHJIAPTHBIC MAKEThl MPHUKJIAJAHBIX MPOrpamMM IS PELIeHUs MpaKTHYe-
CKHX 3a/1ay4;
MIPUMEHSATh KOMIIBIOTEPHBIE CUCTEMBI U MAKEThI MPUKIAJHBIX TPOTrPaMM ISl TPOESKTHUPO-
BaHMS U MCCIIEJOBAHUS PAJIMOTEXHUYECKUX YCTPOICTB;
MPUMEHSATDH JCUCTBYIOIINE CTAHAAPTHI, MOJOXKEHU U UHCTPYKIIUHU 110 O(POPMIICHHIO TE€X-
HUYECKOM JOKYMEHTAIINH.
Baaners:
METO/IaMH pacyeTa TUIOBBIX MUKPOIIPOLIECCOPHBIX YCTPOMCTB;
METO/IaMH TIOCTPOCHUST YCTPONCTB HAa OCHOBE.

4. Coaep:xanue M CTPYKTYpPa AUCHMILIUHBI (MOAYJIs1)
Conep:xanue TUCHHUILINHBI.
B Tabmuie 1 mpuBOAUTCS cofep)KaHUe AUCIUIUTHHBI, CTPYKTYPUPOBAHHOE 11O pa3fieiiaMm,

C yKa3aHHMEM M0 KaXJIOMY pazjiesly GopMbl TEKYILEro KOHTPOJIS: 3alIuTa Ja00paTOpHOil paboTh
(JIP), xomnoksuym (K), rectupoBanue (T).

Ta6auna 1
Koa xon-
TPOJIMPY-
Ne emoii | Popma
HaumenoBanue pas-
paz- rea Conep:xanue paszjiena KOMIIe- |TeKyLLero
aena TEHI[UH |KOHTPOJIs]
(naum ee
4acTH)
1 2 3 4 5
1. |OcHOBHI anreOps! J10-(OCHOBHBIE aKCHOMBI, TeOpeMbl B TokaecTBa anre6-OIMK-4.  |K, T, ITP
TUKU U TEOPUU Mepe-pbl JIOTUKU, TPUHIMI JBONCTBEHHOCTU. Omneparust
KJIFOYaTEIbHBIX CyMMa IO MOJYJIIO JBa M ee cBoicTBa. O01acTh,




3

byHKIUH

onpeneneHuss (yHKuuA. TaOMUIBI HMCTUHHOCTH.
[loJIHOCTBIO M HE TOJHOCTBIO OMIpEJEICHHbIC
¢yakun. [TomHOCTRIO HeompeaeneHHas QyHKIIHS.
KOHBIOHKTUBHBI ¥ JU3bIOHKTUBHBIE TEpPMbl. Mu-
HAMU3AIUS TIePeKItoYaTeNbHbIX  (QyHKIuH. On-
peneneanie M/IH®, MKH® u MH® B 6asucax
- HE u UJIN-HE.

ACHHXPOHHBIE TPUT-
repbl

ACHUHXPOHHBIE ITOTCHIMAIBHBIE TPUTTEPHl THNA R-
S, nX cuHTE3 M aHanu3. TaOIMYHBII METOJ OTHI-
cKaHUs GYHKLIUN BO30YXIEHHsI. ACHHXPOHHBIE I10-
TEHLIHUAIbHbIE TpuUrrepsl TUnoB D-L u D-L-R ¢
[IPUOPUTETOM BXOA0B L minu R u ux cunres. Tpur-
repbl OpJa.

OIIK-4.

K, T, IIP

CHUHXpPOHHBIE TpPUITE-
pBI

Cunxponnsie Tpurrepsl TunoB D, D/R, D/R-S, J-K|
u 7T: CIIOBECHOE OIHCAaHHWE 3aKOHOB (PYHKIIHO-
HUPOBAHUS U TaOIMYHOE 3a7aHKe WX (PYHKIMHU Tie-
pexonoB. @yHKIMH BO30YKEHUS TPUITEPOB.

OIIK-4.

K, T, [IP

CrangapTHble HHTE-
rpaibHble cxembl (HC)
TTJI u KMOII cepwuii:
JlpaiiBepsl U Ipue-
MOTIEpeaTYuKU C OTH
KpbITbIM ~ KOJUIEKTOP-
HbIM  BBIXOJIOM U
TpEMsSI COCTOSIHUSMHU
Bbxora. bydepHbie pe-
UCTPBl C TPEMs CO-
CTOSTHUSIMH BBIX0J1a

CxeMbl 0a30BBbIX JIEMEHTOB HHTETPAJbHBIX CXEM,
BbINIOJHSAEMBIX 10 pa3nuuHbiM TTJI 1 KMOII tex-
HosoruaAM. (CraTudeckue M JAMHAMHUYECKUE IIapa-
METPBI HHTETPAJIBHBIX CXEM.

OIIK-4.

K, T, [IP

MuHIMHU3asa  JIOTH-
YECKUX GyHKIMH.
Kapts! KapHo.

Munumuzanus OynaeBbIX (QYHKIHMHA € TOMOIIBIO
kapT KapHo (3-6 nepeMeHHBIX )

OI1K-4.

K, T, [TP

KomOnHaoHHbIe
111 ()POBBIE CXEMBI

Haznauenue nemm@paTopoB U JeMYNbTUILUIEK- CO-
POB M MX KackagupoBaHue. MyJbTHUIUIEKCOPBI U
MYJIbTUIIEKCOPBI-  AEMYJIbTUILUIEKCOPEl  MyIlbTH-
[JIEKCOPBI CO CTPOOM- POBAaHUEM U TPEMs COCTOS-
HUSIMH BBIXOJ1A.

OIIK-4.

K, T, [IP

[{udpoBrie kKOMMmapa-
TOpPBl U CXEMBI CpaB-
HCHUA YNCCJI

[{udpoBble KOMIapaToOpbl U CXEMbl CPaBHEHUS YH-
celsl. AIpecHble KOMIIapaTopsbl.

OI1K-4.

K, T, [TP

J[BomuHblE ©  BO-
MYHO-ICCATUIHEIC
CUCTYHKHU.

HBOT/I‘IHBIG " IBOMYHO-OJeCATYHbIEC CHETUYMKN.
ACT/IHXPOHHBIG VIMITYJIbCHBIE CUETUYMKIIL. CuH-
XPOHHBIE CUETUMKIIL. PeBepCT/IBHBIe JBOMYHDBIC
1 IBOMYHO- JeCATUYHbIC CUETUYMKI

OIIK-4.

K, T, [TP

[[puMepsl  pUMEHEHHs
MHTETPANBHBIX ~ CXEM
Npu  NPOEKTUPOBAHUH
1U(POBBIX YCTPOHCTB

[IporpamMmMupoBaHue MOLYJIS IepecyeTa JBOMYHBIX
1 JBOMYHO-JECATUYHBIX CUEeTYHMKOB. [Iporpam-
MHUPOBAaHUE MOAYJS IIEpecueTa ¢ MOMOIIbI aCUH-
XPOHHOM ¥ CUHXPOHHOM NMApauIeIbHON 3arpy3KH.

OIIK-4.

K, T, [IP

10.

[{udpo- ananoroBsie
peoOpa3oBaTeH.
AHanoro- 1uQpoBbIE

[{udpo-ananorossle nmpeodpazoBaTen, CTPYKTYpa,
rapameTpsl. PesnctuBHas marpuna R-2R. AHano-
ro-iudposbie peodpazoBarenu. AHaNOro- nudppo-

peoOpas3oBaTenn

Bble npeoOpaszoBarenu, kinaccupuxarms. Ilapan-

OIIK-4.

K, T, [IP




1 2 3 4 5
nenbHble AL KonBeliepusanus BEIOOPOK.
11. |Apxurexkrypa O6mas crpykrypHas cxema. lluner agpeca, gan-OIIK-3. [K, T, I1P
MUKpoOBM HbIX M ynpasieHus. [lamare u BY. Onepannpl.[lIK-4
EuHuibe1 nsMepeHus naMsTH.
12. |Apxurekrypa oaHO-CTpykTypHas cxema MII. Peructpsr o6miero OIIK-4. K, T, IIP
KPUCTAJIbHBIX ~ MHUK-HA3HA4Y€HMUs], yKa3aTeJIbHbIE, UHICKCHbIE, CETMEHT-
[POTIPOLIECCOPOB Hbie peructpel. AJIY. Peructp dnaros. Ouepens
KoMaH 1. DPdeKTHBHBIC U PU3NUECKHE aJIpeca.
MynbTUIUIEKCHAS LIIMHA aJipeca-qaHHbIX. Y IIpaBiie-
HUE [IaMsThIO0 U BHEIIHUMU yCTpoicTBaMH. [leck-
punTopsl. Opranu3zanus creka. Hasnauenue curua-
JIOB TOTOBHOCTH, 3aIIpOCa MPEPBIBAHUI U 3aIIpoca
npsiMoro jocrymna K namatu. [1luna MultiBus
13. |Apxurektypa oaHO-|CTpyKTypHas cxema MUKpokoHTposuiepa. Haznau- |OIIK-4. |K, T, [1P
KPUCTAJIbHBIX MUKPO-|GHUE €r0 OCHOBHBIX Y3JI0B. BHYTpeHHsIs1 maMsTh 1
KOHTPOJLJIEPOB raliMep. Opranusanus BBOJa-BbIBOJA.
14. |Pa3pabotka npor-Pa3pabdorka mporpammuoro odecreuenust mukpo- |OIIK-4. |K, T, ITP
pammHOro obecreye-KoHTpoJuiepoB. [IporpaMMbl TeCTUPOBAHUS U UHU-
HUS MHKPOKOHTPOJI-IHATU3ALUN MUKPOKOHTpOIepoB. IIporpammel
J1epOB YIPaBJIEHHS] BBOJOM-BBIBOJIOM.
15. |Cratuueckue omnepa-CTaTuuecKue orepaTUBHbIE 3aI0MUHAOIINE OIlK-4. K, T, IIP
TUBHBIE  3anomuHa-yctpoiictBa (O3VY). CraTuueckue u JUHAMHYECKHE
toue  ycerpoicrsa.O3Y. dunamuueckue napamerpsl O3Y. AnpecHble
[TocTostHabie  3amo-jnemmdparopsl i cenekiun bBUC O3Y. Tlocro-
MUHAIOIINE YCTPOU-sHHBIE 3anoMuHarolme ycrporictea (EPROM).
ctBa. - maMarte. [Ipunuun padotst EP ROM. [lunamuueckue napa-
MeTpsl EPROM. Hasnauenue, npuHuun paboTsl U
pUMeHeHHE (IIAII-NAMSITH.
16. Meronb! Knaccuukanus perucTpoB NaMaTd U METOI0B OIlIK-4. K, T, IIP
BBO/Ia-BbIBOJIA BBOJa-BbIBO/IA. Peructpel BBOJa, BbIBO/AA, BBOJA-
BBIBOJIA U TIEPEKIIIOYAEMBbIE C BBOJIa Ha BbIBOJ. Pe-
FUCTPBI ¢ OOpaTHBIM YT€HUEM. PerucTpsl JaHHBIX,
YIPABIECHUS U COCTOSIHUA.. Peanuzanuus npuopu-
TETHOT'O 00CTY>KUBaHUS BHEIIHUX YCTPOUCTB IO
[pepbIBaHNI0. BBOA-BBIBO/I 1O MPSMOMY JOCTYITY K
namsTi. HaznaueHue BBOJa-BbIBOIA 110 IPSIMOMY
NOCTYyMy K NaMsATu. AnnapaTHoe o0ecrieueHrne BBO-
1a-BBIBOJIA 110 MPSIMOMY JOCTYITY K MAMSATH.
17. Hutepodeiicuabie BUC [[Iporpammupyemslii  mapamiensusiii - untepdeiic.|QOITK-4. K, T, ITP

CTpyKTypHasi cxema, CUTHAJIbl U PEKUMBbI pabOThI
napajienbHoro uHtepdeiica. IIporpamMmmupoBanue
pexuMoB paboThl. Onepanyy BBOIa-BbIBOJIA U PO~
rpaMMHpOBaHUE PEXKUMOB paboThl. IloakmoueHue
K KOHTPOJUIEPY MOCTOSIHHOT'O 3aIIOMUHAIOIIETO YCT-
pOICTBA 3HAKOT€HEPATOPA U 3HAKOCUHTE3UPYIOLIHUX
WHIMKATOPOB.  YTpaBieHHE BBIBOJOM HHGOp-
Manuy. UTeHHne COCTOsSHMM c4eTdukoB. IIporpam-
MHUpYEMBI KOHTpPOJUIEp MpephiBa HUM. 3agaHue
cTaTyca ypoBHEH mpuopuTeTa. YIpBJIeHHe paboTon

KOHTpOJIJIEpa NPEPhIBaHUM. .




CTpyKTypa JUCHUIIMHBI
Tabnuna 2
OO6m1as TpyA0€MKOCTh AUCIUIUIMHBI cOCTaBIsIeT 3 3aueTHble eauHullbl (108 vaca)

TpynoeMKOCTb, 4achl
Bun padorer 6 cemecTp Bcero

OO0m1ast TpyA0EMKOCTh (B yacax) 108 108

KonrtakTHas pabdora: 68 68
Jlexumu (J1) 34 34
[Ipaxtrueckue 3ansatus (I113) 34 34
Cemunapckue 3aasatus (C3) - -
Jlaboparopusie pabots (JIP) - -

CamocrosiTenbHas paboTa, B TOM YHCiie KOHTAaKTHAs pabo- 13 13

Ta!
Kypcogas padota (KP) / Kypcopoii mpoekt (KII) - -
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe (9) - -
CaMOCTOSITETbHOE U3YUYCHHUE PA3/ICIIOB 13 13
KonTtposbHas padora (K) - -
[loAroTOBKA M MPOXOXKACHHUE POMEKYTOYHOW aTTECTALUH 27 27
By npoMeXyTOUHOM aTTecTaluu JK3aMeH HK3aMEeH

JIleKIInOHHbIE 3aHATHSA
Tabauna 3

Tema

OCHOBBI aTeOpBI JIOTUKK U TEOPUH MEPEKII0YATEIbHBIX (DYHKINH.

ACHUHXPOHHBIE TPUITEPHI

CHHXpPOHHBIE TPUTTEPHI

BlRN—Z

Crannaptabie uaTerpaibHbie cxembl (MC) TTJI u KMOII cepuii: [dpaiiBepsl u npuemorniepe-
MTATYMKH C OTKPBITHIM KOJUIEKTOPHBIM BBIXOJIOM M TPEMsI COCTOSIHUAMHU Bbixofa. bydepHbie
[PETUCTPHI C TPEMsI COCTOSTHUSIMH BBIXOJa

MunuMuizaius Jorudeckux Gyakimid. Kaptel Kapao.

KomOunHanoHHble TU(QPOBHIE CXEMBI

L[I/I(l)pOBBIe KOMIIApaTOPhbl U CXEMbI CPABHCHUSA YUCCII

XN

I[BOI/I‘-IHBIG 1 IBOMYHO-JACCATUYHBIC CUCTUUKU. PeBepCI/IBHI)IG JBOWYHBIC U IBOUYHO-
JCCATHYHBIC CHCTYUKHU

[ IpriMepbl MPUMEHEHMSI HHTETPAIbHBIX CXEM MPHU MPOEKTUPOBAHNUN ITU(DPOBHIX YCTPOUCTB

10

Llndpo-ananorossie npeodpazoBaTesu. AHAIOro-uuppoBbie mpeodpa3oBaTesn

11

ApxuTeKkTypa MUKpoOBM

12

ApPXHUTEKTYpa 0JTHOKPUCTAIBLHBIX MUKPOIIPOILIECCOPOB

13

ApPXHUTEKTYpa OTHOKPUCTAILHBIX MUKPOKOHTPOJUIEPOB

14

P 8.3p8.60TKa IMporpaMmMHOTIO obecreueHust MHKPOKOHTPOJUICPOB

15

CTaTUyecKue OIEepaTUBHBIE 3allOMUHAIOMIME YyCcTporcTBa. [lOCTOSHHBIE 3amOMUHAIONINE
ycTpoiicTea. DidII-naMsTh.

16

MeToaEI BBOIA-BBIBOIA

17

Hutepdeiicapie BUC

JIeKIIMOHHBIE 3aHATHUSI MMpOBOAATCA C HCIIOJIb30BAHUEM KOMIIBIOTCPHBIX Hpe3eHTaHHI>i B

AyAUTOPUAX, OCHAIICHHBIX BUACOIIPOCKTOPOM.



IIpakTnyeckue 3aHATHA (CEMHHAPHI)
Tabnuua 4

Ll

Tema

OCHOBBI areOpBl JIOTUKU U TEOPUH MEPEKITI0YaTEIbHbBIX (DYHKINH.

ACHHXPOHHBIE TPUTTEPHI

CHHXPOHHBIE TPUTTEPHI

MuHUMH3AIUS JTOTUYECKUX ()YHKITHH. .

Kaptel KapHo

KomOnHaIMoHHbIe IU(POBBIE CXEMBI

[{udpoBbie KOMIapaTopsl

Ol |Ww—|2Z

CXCMbI CPaABHCHHA YN CCII

I[BOI/I‘IHBIC U IBOUYHO-ACCATHYHBIC CHCTUHUKMU.

PeBepCI/IBHBIe JABOWYHBIC U IBOUYHO-ACCATHYHBLIC CHCTUYHUKU

oIz

[{ndpo-ananorossie nmpeodpazoBarenu

[S—
-

. Ananoro-mudpoBsie npeoOpa3zoBaTenu

JlabopaTopHbie padoThbI He NPEAYCMOTPEHbI
CamocTosiTeJIbHOE H3yYeHHe Pa3/1e/ioB AU CHUIITHHbI
Tabnmma 6

‘ Ne ‘ Bonpocel, BEIHOCUMBIE HA CAMOCTOSITEIILHOE U3YYCHHE

[IporpamMupoBaHue MOJyJIsl IIepecueTa ¢ IOMOIIbI0 cOpoca B HylneBoe cocrosHue. Ipo-
EeKTUPOBAHUE JEIUTEIECH YaCTOThI C MEPEKII0YaeMbIM KO3 (PUIIMEHTOM JeICHHSL.

2 |UudpoBble CcHHTE3aTOPHI YacTOT. MaTpu4Hble MU(PPATOPHl KIAaBHATYpHL. 3HAKOTe-
HEpaToOpbl U MHAUKATOpHbIE ycTpoiicTBa. C ynpaBieHus 7-CErMEHTHBIMU U MaTPUYHBI-
MU HHIMKaTopaMu. [IpoekTupoBanre HHANKATOPOB C AMHAMUYECKUM YIIPaBICHUEM.

3 [[IporpamMMupyemMble KOHTPOJUIEPHI MPSIMOrO AOCTyna K namsatu. CTpyKTypHas cxema u

Ha3HaueHUe cur”aiaos. [IporpammupoBaHNe KOHTpOJUIEpa MPsIMOrO JOCTyNa K MaMSATH.
3anaHue cTaryca ypoBHel npuopurteTa. Pe:xxuMbl paboThl KOHTpOJUIEpa IPSIMOro J0CTyTa
K nmamsaTu. Kiaccudukanys mocieaoBaTeNbHbIX KaHAJIOB CBSI3U, MPUHIMIT aCUHXPOHHBH
rnepcaaun JaHHBIX, CKOPOCThb MNEPECAavYn AAaHHBIX, MPHUHIHII ACUHXPOHHOI'O IMpHUEMa JaH-
HbIX. CUTHaJIbl YNpPaBICHHUS MOJEMOM. YTIpaBJI€HUE JaHHBIMU U PEXUMaMU DPaOOTHI

CBsI3HOTO MHTep(derica. ACHHXPOHHBIN U CHHXPOHHBIN PEXUMBI paOOTHI.

MeTtoanyeckue peKOMEHAALMH 110 CAMOCTOATEIbHOI padoTe CTY1eHTOB

Lenbto caMOCTOATENBHOM PabOTHI CTYACHTOB SIBIISICTCS OBJIAZCHNUE (YHIaMEHTAIbHBIMU
3HaHUSIMH, TPOPECCUOHATBHBIMA YMEHUSMHU U HAaBbIKAMH JIEATEIBHOCTHU 110 MPOQHIIIO, ONBITOM
TBOPYECKOH, HCCIIe0BATENBCKOM esTenbHoCcTH. CaMocTosTenbHas paboTa CTYASHTOB CIIOCO0-
CTBYET Pa3BUTHIO CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH, TBOPYECKOTO
MOJX0/1a K PeLIeHUIo Tpo0ieM yueOHOro U mpohecCHOHAIBHOTO YPOBHS.

3amayamu CPC sBIMIOTCSA: CHCTEMATH3alUs U 3aKPEIJICHUE MTOJYYEHHBIX TEOPETUYECKUX
3HAaHUU U MPAKTUYECKUX YMEHHH CTYIEHTOB; YIUIyOJIeHHE M paclIupeHHe TeOPEeTUYEeCKUX 3Ha-
HUH; (QopMHpOBaHME YMEHHMH MCIONB30BaTh HOPMATHBHYIO, CIIPABOYHYIO IOKYMEHTAIUIO U
CHEIHUANIbHYIO JIUTEPaTypy; pa3BUTHE MO3HABATEIbHBIX CIOCOOHOCTEH M aKTUBHOCTU CTYZCH-
TOB: TBOPYECKOM HWHMIIMATUBBI, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OpPraHW30BaHHOCTH;
(opMHpOBaHNE CaMOCTOATENBHOCTH MBIIIJIEHHS, CIOCOOHOCTEN K CaMOpPa3BUTHIO, CaMOCOBEP-
IIEHCTBOBAHUIO M CaMOpealln3alliM; Pa3BUTHE HCCIEAOBATEIbCKUX YMEHMH; HCIIOJIIb30BAHUE
MaTepuaia, COOpaHHOTO U MOJIYYEHHOTO B X0/I€ CAMOCTOATEIbHBIX 3aHITUN HA MPAKTUYECKUX U
71a00paTOPHBIX 3aHATHIX, VI (P (HEKTUBHON MOATOTOBKU K 3K3aMEHY.



MeToauka OpraHu3alfi CaMOCTOSTENILHON paboThl CTYACHTOB 3aBUCUT OT CTPYKTYPBHI,
XapakTepa U 0coOOEHHOCTEH M3ydaeMoil TUCHUIIINHBI, 00beMa YacoB Ha €€ M3yueHue, BUjaa 3a-
JTAHWI I CaMOCTOSITEIbHON PabOThl CTYIEHTOB, HHINBUyaTbHBIX KAUECTB CTYJCHTOB H yCIIO-
BUI Y4eOHOU JeATEIHHOCTH.

[Tporiecc opranu3ay caMOCTOSTENIbHONW pabOThl CTYIEHTOB BKJIIOYAET B ce0s CleayIo-
M€ ATanbl: NOJTOTOBUTENBHBIN (ompezeneHue 1eeil, cocTaBlieHue MporpamMmbl, MOArOTOBKA
METOAMYECKOTO 00eCIeYeHus1); OCHOBHOM (peam3anusi mporpaMMbl, UCHOJIb30BAHUE NMPHEMOB
novicka UH(GOpMaIINH, YCBOCHUs, TIepepaboTKu, HOBOM HH(popMaIy, (pUKCHpOBaHUE pe3ysbTa-
TOB, CAMOOPIraHU3aLMs Ipoliecca pabOThl); 3aKIIOUUTEIbHBIN (OLIEHKA 3HAUMMOCTH U aHAJIU3 pe-
3yJIbTaTOB, MX CHCTEMaTu3alus, OleHKa 3((EKTUBHOCTH U MPUEMOB pabOThl, BBIBOABI O
HaIpaBJCHUsAX ONTHUMHU3ALUM HM3ydeHUs] marepuana). B mporecce camMocTosTENbHOM pabOThI
CTYJIEHT MPHOOpETaeT HaBBIKK CAMOOPTraHM3AI[MH, CAMOKOHTPOJS, CaMOYIIpPaBJICHHUS, CaMoOpe-
(JIEKCUH B CTAHOBUTCS aKTHBHBIM CAMOCTOSITEIIbHBIM CYOBEKTOM y4eOHOH JIeITeTbHOCTH.

CTyneHT DOJKeH OCBOUTh MUHHUMYM COJEp)KaHMs, BBIHOCUMBIA Ha CaMOCTOSITENIbHYIO
paboTy CTYJAEHTOB IO JAHHOM IUCLUUIUIMHE; IUIAHUPOBATh CAaMOCTOSITENIbHYIO paboTy 0 H3yde-
HUIO OTJEJbHBIX TeM TUCIHUIUIMHBI; BBIMOIHITh CAMOCTOSATENbHYIO PaOOTy U OTUYUTHIBATHCS IO
ee pe3yibTaraMm.

CTyneHT MOXET CBepX MPeNsOKEHHOT0O MUHUMYMa O0s3aTe€IbHOTO COJEP)KAHUS CaMo-
CTOSITEJIBHO OMPENETsATh YPOBEHb (TIIyOHHY) pOpabOTKU COJEp KaHUsl MaTepuasa; u3ydarb J0-
MOJIHUTENIBHBIE TEMBI M BOIIPOCHI ISl CAMOCTOSATEIBHONU MPOpPabOTKU; UCIOIB30BATh AJI CaMO-
CTOSATEIBLHOW PAabOTHl METOJMYECKUE MOCOOUs, YIeOHbIe TTOCOOMsI, Pa3pabOTKH CBEPX MPEII0-
JKEHHOTO CIHMCKa PEKOMEHJO0BAHHOW JHTEpaTyphl; UCHOIB30BAaTh CAMOKOHTPOJIb PE3YyJIbTaTOB
CaMOCTOSITENIbHOM pabOThl B COOTBETCTBUHU C METOJAMH BHIOPAaHHBIMH CaMOCTOSITEIbHO.

CamocTosiTenbHast paboTa CTYACHTOB JI0OJDKHA OKa3bIBaTh BaKHOE BIHMsSHHE Ha HopMUPO-
BaHUE JIMYHOCTU OyyILIEro CenuaInucTa, OHa INIAHUPYETCS CTYJIEHTOM camMocTosITeNnbHO. Kax-
JIBIA CTYIGHT CaMOCTOSITEIBHO OMPEENIIeT PEXKUM CBOEH paboThl 1 Mepy TpyAa. OH BBINOIHSET
BHEAYIMTOPHYIO pabOTy IO JIMYHOMY WHIUBUIYaIbHOMY IUIaHY, B 3aBUCHMOCTH OT €r0 IMOJT0-
TOBKH, BpEMEHH U JAPYTUX YCIOBUH.

OcHoBHOH (hopMOIi caMOCTOSATENBHONW pabOThl CTYACHTA SBIIAETCA U3yYEHUE, PEKOMEH-
JOBaHHOUW nuTepaTypbl. Ho s yenenrHol y4eOHO# AesITenbHOCTH, €€ MHTeHCU(UKALIUY, HE0O-
XOJIMMO YYHUTHIBATH CIEAYIONME CyOBEKTUBHBIC (DAKTOPHI: HATUYHE YMEHUH, HABBIKOB yM-
CTBEHHOTO TPyJAa: YMEHHE KOHCIEKTHPOBATh Ha JIEKIIMU U TIPU pabOTe C KHUTOM; BiIaJeHUE JO0-
TUYECKMMHU OTIepallUsIMH: CpaBHEHHUE, aHalIu3, CHHTE3, 0000I11IeHNe, ONpeesieHne TIOHITHI, TIpa-
BUJIA CUCTEMAaTH3allMU U KJIacCU(DUKAIIIH.

Creninrka TO3HABATEIBHBIX IICHXUYECKHX IPOIECCOB: BHUMAaHWE, MaMATh, PEUb,
HAOII0IaTENIbHOCTh, UHTEIJIEKT U MblluieHne. Crnaboe pa3BUTHE KaKIOTO M3 HUX CTaHOBUTCS
CEpbE3HBIM MPENSATCTBUEM B yueOe. Pe3ynbTaT olieHMBaeTcs HE KOJIMYECTBOM HMHGpOpMaIuy, a
KaueCTBOM €€ YCBOCHH:S, YMEHHEM €€ HMCIOJIb30BaTh U Pa3BUTHEM Y ce0sl CIIOCOOHOCTH K Jallb-
HEHIIeMy CaMOCTOSITEIbHOMY 0Opa3oBaHMio. OBiajleHue ONTUMAIBHBIM CTUIIEM paboThI, 0Oec-
MEYUBAIOIINM YCIIEX B CTPECCOYCTOMYMBOCTH Ha DK3aMEHaX M 0COOEHHOCTH MOJITOTOBKU K HUM,

YpoBeHs TpeOoBaHU K ceOe, ompenensieMblil CIOKUBIICHCS CaMOOIIEHKONW. AIeKBaTHAs
OIICHKA 3HAHUMU, TOCTOMHCTB, HEJJOCTATKOB - Ba)KHAsl COCTABJISIONIAs] CAMOOPTaHU3AIUN YeI0Be-
Ka, 0e3 Hee HEBO3MOXKHA YCHeEIlIHas padoTa MO YHPABIEHUIO CBOMM IOBEIACHHEM, AESTEIbHO-
CThIO. 3HAsi OCHOBHBIE METOJBI HAyYHOW OpraHHW3allMd YMCTBEHHOTO TpyAa, MOXKHO THpHU
HAaUMEHBIIINX 3aTpaTax BPEMEHH, CPEJICTB U TPYAOBBIX YCHIWH JOCTHYb HAMIIYYIIUX PE3yIbTa-
TOB.

5. OueHoYHbIe MAaTEPHAJIBI IS TEKYIIEro U py0e;KHOT0 KOHTPOJIS yCIIeBaeMOCTH U NMPO-
MEKYTOYHOM aTTeCTALHHU
@opMbl KOHTPOJISA TEKYLIMX, POMEKYTOUHBIX U UTOTOBBIX 3HAHHWU CTYIAEHTOB IO JHMC-
[UTITAHE OMPEIEIISIOTCS B COOTBETCTBHH C YU€OHBIM IJIAHOM 00pa30BaTEIHLHOM MPOTrPaMMBbI U B
COOTBETCTBUU C AeicTByromuM [lonoxkeHneM o OalTbHO-PEHTHHIOBOM CHCTEME OIICHKH YCIie-
BaeMmocTu cTyneHToB KbI'Y.
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B cemectpe mpoBosATCs 3 KOJUIOKBUYMA, KOTOPBIE OLIEHUBAIOTCS 110 7 OasIOB KaXKAbIi.
IIpumepHbIe 3a7aHus AJIs1 TEKYLIEr0o KOHTPOJIA (KOJJIOKBUYM) KOHTPOJIUPYEMbIE KOMIIETEH-
muu OIIK-4

IlepBblii KOJUIOKBUYM
OcCHOBBI anreOpsl JIOTUKY ¥ TEOPUH MEPEKIIOYATEIbHBIX (QYHKIUN
MuHUMH3AITMS HECKOJIBKUX (DYHKITHI
OCHOBBI TEOPUHU ACUHXPOHHBIX MOTEHIIUATBHBIX U CHHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TOTEHIIUATBHBIE TPUTTEPHI
CHUHXPOHHBIE TPUTTEPHI
Cranmaptabie uHTerpanbHbie cxembl (MC) TTJI u KMOII cepuii
Tpurrepsr llImutra. HTErpagbHBIC CXEMBI MYJITHBUOPATOPOB M UX MPUMEHEHUSI.

PR R =

I[pai/'IBepH " MPUCMOINICPCAATIYNKN C OTKPLITBIM KOJIJICKTOPHBIM BBIXOJAOM U TPEMS COCTOS-
HHUsIMU BbBIXOJA.

9. Jlemmdpartopsl 1 1eMyIIbTUILIEKCOPHL.
10.MynbTumiekcopst.
11.KoM6MHaMOHHBIE CyMMaTOPBI.
12.1lIudppaTopsr.
Bropoii ko110KBHYM
Kommaparopsr.
Cruraroniye perucTpsl.
Cuerunku.
[TpuMepbl MpUMEHEHHS] HHTETPATTBHBIX CXEM IIPU MPOSKTHPOBAHUY U (PPOBHIX YCTPOIHCTB.
[TprMeprl MPUMEHEHMSI UHTETPAIbHBIX CXEM JJISl IPOEKTUPOBAaHNUS BBOJAa- BHIBO/A.
[udpo-ananorossie npeodpazoBaTenu. AHAIOTO-LHU(POBbIE TPEOOPa30BATEINH.
TpexmmHHas apxuTekTypa MUKpoOBM.
ApxurekTypa oHOKpUCTaIbHBIX MII.

Wk W=

ApxurekTypa oHOKpUCTaIbHBIX MII.

10.0IIHOKpI/ICTaJ'IBHI>Ie MII: ®opmaTel KOMaHI.

11.0au0kpucransusie MIT: Anpecarus.

12.0au0kpucransusie MIT: Apudmerndeckuii conporeccop.
TpeTnii KOJNJIOKBUYM

1. TIporpammHoOe o6ecredeHnEe MUKPOKOHTPOJLIEPOB.

2. TIpuHUMIHABHBIE CXEMBI MUKPOKOHTPOJLIEPOB.

3. 3anoMuHAIONIIME yCTPOMCTBA.

4. Perucrpsl maMsTy.

5. BBOA-BBHIBOJL.

6. Wnrepdeiicusie BUC: Mapamnensusiit uaTEphEiC.

1. Wurepdeiicasie BUC: TIpepriBanmsl.

8. HWnrepdeiicasie BUC: loctyn k mamsatu. CBs3HbIe HHTEP(ENCHL.

9. TocnenosarenbHble HHTEPEHCHL.

10.MynbTHIPOLIECCOPHBIE CHCTEMBI.

Kos0kBHyMBI 1O TIIaBHBIM pa3jiesiaM Kypca MpU3BaHbl CUCTEMAaTU3UPOBATh, 0000LIUTH
U3y4aeMblil MaTepual, MO3BOJISIFOT MIPENO1aBaTeN0 IPOBEPUTH MTOJIHOTY 3HAHUH, IEJIOCTHOCTD
BOCIPUATHSA U IIPAaBUIBHOCTh YCBOEHUs MaTepuaia. [IoAroroBka Kk KOJIIOKBUYMY SIBJISIETCSI OTa-
IIOM IIOATOTOBKH K OK3aMCHY.

Kpurepun onenuBanus
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OneHka

IIPOCHI

CTH B OTBETEC Ha BO-
npoc

€ro, JONycKas He-
KOTOpbIE HETOYHO-
CTH B OTBETE Ha
BOIIPOC

HEYJIOBJIETBOPUTEIHHO YIIOBJIETBOPUTEILHO XOpOLIO OTIUYHO

1 Gamn 3 Gama 5 6amnoB 8 OaoB
Crynent He 3Haer 3Hauu- | CTygeHT noBepx- | CtyaeHt xopouio | CTyIeHT B IOJIHOM
TEJBPHOW YacTH BOIIPOCOB, | HOCTHO 3HAET BOIPO- | 3HaeT  Marepwal, | oObeMe 3HaeT Ma-
JIOMYCKAeT CYIIECTBEHHBIE | Chl KOJUIOKBUYMa, | TPAMOTHO U IO CY- | Tepual, TpaMOTHO U
OIHUOKK B OTBETaxX Ha BO- | JOMYCKAeT HETOYHO- | IIECTBY  M3JIaraeT | 0 CYHIECTBY H3Ja-

raeT €ro, He JOMyc-
Kasi CYILECTBEHHBIX
HETOYHOCTEH B OT-
BETE Ha BOIIPOC.

OO0pa3subl TecTOBBIX 3agaHuil (koHTpoaupyemble komnereHuuu OIIK-3, TIK-4)
1. CaMbIli MaJIOMOIITHEINA JTOTHYECKUH 3J1€MEHT

1) W2
2)  DCI
3)  TTI
4) T

2. Bricokuii lorndeckuil ypoBeHb HEKOTOpo cxeMbl coctaisier 0.7 B. /lanHas cxema npen-

cTaBisIeT co00i

5) N2J1-cxemy
6) ICJI-cxemy
7) TTJI-cxemy
8) ATJI-cxemy
3. K TeMmiepaTypHbIM H3MEHEHUSM HauOoJiee YyBCTBUTEIbHBI CXEMbI
9) MOII-cxeMbl
10)  OCJI-cxeMbl
11)  TTJI-cxeMbr
12)  JTJI-cxemsl
4. Cxema BBITOJIHSET JIOTHYECKYIO ONIEPaIHI0
W-HE
"
WJIN-HE
NJIn
+E,
T3

== illi-:j
T1 Tz

O

MeToauyeckne peKOMEHIALMHU 110 OAT0TOBKE
U NIPOXOKACHUI0 TECTUPOBAHMS

TecTsl — 3TO BOIIPOCHI MU 3aJlaHHUs, NIPELyCMATPUBAIOIIE KOHKPETHBIN, KPATKUN, YeT-
KM OTBET HAa UMEIOIINECS ITAIOHBI OTBETOB. [Ipy caMoCTOATENBHOM MOATOTOBKE K TECTHPOBA-

HUIO CTYJIEHTY HEOOXOIUMO:
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a) TOTOBSICh K TECTUPOBAHHIO, TIPOpPadOTaTh MHGOPMAIMOHHBIN MaTepHasl MO AWCIIH-
rHe. [IpOKOHCYIIBTHPOBATHCS C MPETOAAaBaTEIeM TI0 BOIIPOCY BBIOOpa ydeOHOW JTUTEPaTypHI;

0) 4ETKO BBISICHUTH BCE YCJIIOBHSI TECTUPOBAHHUS 3apaHee. 3HaTh, CKOJIBKO TECTOB OYyIEeT
NPEIOKEHO, CKOJIBKO BPEMEHHU OTBOJUTCS Ha TECTHPOBAHUE, KAKOBA CHCTEMa OIICHKH PE3YJib-
TaTOB H T.].

B) pUCTymnas K paboTe ¢ TeCTaMy, BHUMATEIHHO U JI0 KOHI[A IIPOYUTATh BOIIPOC U TIPe/I-
JaraeMble BApUAHTHI OTBETOB. BhIOpaTh NMpaBUIbHBIC OTBETHI (MX MOXET OBITh HECKOJIBKO).

') B IIpOIiecce PEIICHHs JKeIaTeIbHO MTPUMEHSITh HECKOJIBKO TTOAXO0JIOB B PEIICHUH 3a/1a-
HUS. DTO MO3BOJSET MAaKCHUMAaIbHO THOKO ONEPUPOBATH METOJAMU PEIICHUS, HAXOMAS Ka) bl
pa3 ONTHMAJIbHBII BapHAHT.

1) HEOOXOAMMO MPEIYCMOTPETh BpPEeMsl JIJIsi IPOBEPKU OTBETOB, YTOOBI M30EKaTh MeXa-
HUYECKHUX OIIHUOOK.

Kpumepuu oyenueanus

OrneHka

HEYJIOBJICTBOPHUTEIHLHO
0 Oa1OB

YZI0BJIETBOPUTEIILHO

XOpOIIIOo
4 damna

OTJIMYHO
5 Oa1oB

Menee 50 % npaBUIBHO
BBIIOJIHEHHBIX 33JJaHUU.

50-70% npaBUIBHO
BBIITOJIHEHHBIX 33]1a-

71-85% npaBUIIBLHO
BBIMIOJTHEHHBIX 3a/1a-
HUI.

86-100% mpaBUIBLHO
BBHITIOJTHEHHBIX 3a/1a-
HUI.

WAk W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

6. [Ipome:xxyTOUHASI ATTECTAIUA

(xontponupyemsbie komnereHuu OIIK-3, I1K-4)
Bomnpocs! k 3xk3aMeny
OCHOBBI aJITeOpPHI JIOTUKU M TEOPUH MEPEKITI0YATEIbHBIX (QYHKIUH
MuHuMu3anus HECKOJIBKUX (QYHKIUI
OCHOBBI TEOPHH ACHHXPOHHBIX MOTEHIIMAIBHBIX 1 CHHXPOHHBIX aBTOMAaTOB

ACI/IHXpOHHI)IG MNOTCHIUAJIBHBIC TPUITCPBL

CHHXPOHHBIE TPUTTEPHI

Crannaptaslie unterpanbhblie cxemsl (MC) TTJI u KMOII cepuit

Tpurreps! LlIMmurra.

WNHuTerpanbHble cXeMbl MyJIbTUBHOPATOPOB U UX IPUMEHEHHUS.

JpaiiBepsl U MPUEMONIEPENATUYUKH C OTKPBITBIM KOJUIEKTOPHBIM BBIXOJOM U TPEMSI CO-
CTOSTHUSIMU BBIXOJ1a

10. Jemmdparops! 1 A€MyIbTUILIIEKCOPBI

MynbTUILIEKCOPBI

KomOuHaoHHble CyMMaToOpsl

[udpatopsr
Kommnaparopst

CaBuraromue perucTpbl

CueTynku

[IpumeHeHust UHTErpaIbHBIX CXEM MPHU MPOEKTUPOBAHUHU TU(PPOBHIX YCTPOHCTB

[IpuMepsl MpUMEHEHHSI HHTETPAIbHBIX CXEM IS TPOSKTUPOBAHUS BBOIaBBIBOJA

[udpo-ananorossie mpeoOpa3oBaTeNy.
Amnanoro-uuppoBsie mpeodpasoBarTesnn
TpexmuHHas apxuTekTypa MUKpoOBM

ApXUTEKTYpa OAHOKPHUCTAIBHBIX MUKPOIIPOLECCOPOB
OpHOKpHUCTaJIbHBIE MUKpOIIpOLIECCOPBI: POpMaThHl KOMaH
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24. OHOKpHUCTANBHBIE MUKPOIIPOLIECCOPHL: A Ipecarus

25. OHOKpHCTaIbHBIE MUKPOIIPOLECCOPBI: APH()METHUECKHI COPOLIECCOP
26. IIporpaMmmHOE 0GECTIEYEHHE MUKPOKOHTPOJLIEPOB

277 . TIpuHIMIHATIEHBIE CXEMBI MEKPOKOHTPOJIJIEPOB

28. 3anomMuHaomue ycTpoicTaa

29. Peructpsl maMsTu

30. Uurepdeticusie BUC: TTapasiensHbiii unTEpdEiic

31. Uurepdeiicupie  BUC: TpepoiBanus

32. Untepdeiicapie  BUC: Jloctyn k mamat. CBa3Hble HHTEPQEHCHI
33. IlocnenoBarenbHbIe HHTEPPENCH

34. MynbTUIIPOLIECCOPHBIE CHCTEMBI

MeToauueckue PEKOMEHIAIUHA ITO MOATOTOBKE K IK3aMEHY

[ToaroroBka CTyA€HTOB K SK3aMEHY BKJIIOUYAET TPU CTAIUHU:

1) camocrosiTenbHas paboTa B TeueHUE y4eOHOTO roja (cemectpa);

2) HemocpeICTBEHHAs MOJArOTOBKA B JIHH, IIPEIIIICCTBYIONINE SK3aMEHY,

3) MOATrOTOBKa K OTBETY Ha BOMPOCHI, COJEpKalIrecs B Ouiere

OCHOBHBIM HUCTOYHUKOM TOJIFOTOBKHU K SK3aMEHY SIBJISICTCS KOHCIIEKT JICKIUMA. Y 4eOHbIN
MaTepual B JIEKI[UU JAETCS B CUCTEMAaTU3UPOBAHHOM BUJIE, OCHOBHBIE €r0 MOJIOKEHUS JAeTalIH-
3upytorcs. [IpaBUIIBHO COCTaBJICHHBIA KOHCHEKT JICKIIUH COJIEPKHUT TOT ONTHUMAIbHBIA 00bEM
uH(pOpMaIlMi, HA OCHOBE KOTOPOTO CTYJIEHT CMOXKET IPEICTaBUTh ce0e BeCh yUeOHBIM MaTepH-
an.

[Ipexxne Bcero, cieayeT BHUMATENbHO MEPEYUTATh y4EOHYIO MpPOTpamMMmy M BOIPOCHI,
BBEIHOCHMBIC Ha 9K3aMeH, YTOOBI BBICTUTh U3 HUX HauMEHee 3HaKoMble. Jlanee moimkeH cieno-
BaTh 3Tall MIOBTOPEHUs BCEro MpoiaeHHOro Marepuana. Ha oty paboTy menecoodpa3Ho OTBECTH
OoJpIyr0 yacTh BpeMeHU. CIeayroIuM dTaroM SBISIETCS CaMOKOHTPOJb 3HAHUS M3YYEHHOTO
MaTepuaina, KOTOPBIA 3aKIIF0UaeTCsl B YCTHBIX OTBETaX Ha BOMPOCHL. Te3MChl OTBETOB Ha Hanbo-
Jiee CJI0XHBIE BOIMPOCHI JKENAaTeIbHO 3alucaTh, TaK KaK. B MPOLECCE 3allMCH BKIIIOYAIOTCS J0-
MOJIHUTENIbHBIE MOTOPHBIE PECYPCHI TAMSATH.

JIJ1st TOATOTOBKM K OTBETAM Ha HK3aMEHAIIMOHHBIE BOMPOCHI CTYJEHTHI JTOJDKHBI UCTIOb-
30BaTh HE TOJILKO KYypC JIEKUHUHA M OCHOBHYIO JIMTEPATypPy, HO U JOMOJHUTEIBHYIO JTUTEPATYPY
TSl BBIpAaOOTKY YMEHUS JJaBaTh Pa3BEPHYThIC OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

[IpennoxxeHHass METOAMKA HEMOCPEICTBEHHOW MOJITOTOBKUA MOXET OBITh U H3MEHEHA.
Tak, 1151 CTYJIEHTOB, KOTOPbIE CYUTAIOT, YTO OHU YCBOWJIA MPOTPAMMHBIN MaTepuaj B MOJHOM
o0BeMe U YBEpEeHBI B IPOYHOCTH CBOMX 3HAHMIA, JOCTATOYHO OEryIoro MOBTOPEHHUs yueOHOTo Ma-
tepuana. OCHOBHOE BpeMs OHU MOTYT YJIEIUTh YIIIyOJ€HHOMY M3Y4YE€HHUIO OTAENbHBIX, Hanboee
CJIOKHBIX, Pa3JIeJIOB U TEM Kypca.

OTBeTHl HAa TEOPETHYECKHUE BOIMPOCHI JIOJDKHBI OBITh JaHBI B COOTBETCTBUU C (HOPMYJIIH-
POBKOI BOIIpOCa U COJIEPKaTh HE TOJIBKO M3YYCHHBIN TEOPETHUECKUN MaTepual, HO U COOCTBEH-
HOE MOHWMaHHE NPoOIeMbl. B OTBeTax >kemaTebHO MPUBECTH MPUMEPHI pea3allii TeX WU
WHBIX IIU(PPOBBIX YCTPOUCTB.

[ToaroToBky K AK3aMeHy MO JUCHUIIIMHE HEOOXOIUMO HAa4YaTh C MPOPAOOTKA OCHOBHBIX
BOIIPOCOB, CITUCOK KOTOPBIX MTPUBEEH.

Jl51g 3TOro HEeO0OXOAUMO MPOYECTh U YACHUTH COAEpKAHHE TEOPETHUUECKOro Marepuana
no y4eOHUKaM U y4eOHBIM MOCOOMSM W3 CIHCKAa OCHOBHOM W JIOTIOMHUTEIHHOU JHTEPaTYpHI.
Cnmcok MOXET OBITH JOTIOTHEH U PACIIMPEeH caMuMu ctyaeHTamu. Ocoboe BHUMaHUE TIPH T101-
TOTOBKE K DK3aMEHY HEOOXOAMMO YAEIUTh TEPMUHOJOTUH, T.K. YCIEITHOE OBIAJCHHE JTHO00MH
JTUCIUTITMHOM MPEIIoaraeT yCBOCHHE OCHOBHBIX MOHATHM, UX TIPU3HAKOB U OCOOCHHOCTH.

Takum 00pa3om, MOArOTOBKA K 9K3aMeHYy BKJIIOYAaeT B ceOs MpopadOTKy OCHOBHBIX BO-
MPOCOB Kypca; YTEHHE OCHOBHOW W JOIOJHHUTEIBHOW JUTEpaTyphl MO TeMaM Kypca; Mmoa0op
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MPUMEPOB U3 MPAKTHKYU, UWLTIOCTPUPYIOIINX TEOPETUUECCKUI MaTepra Kypca; CUCTEMATH3AIUIO
¥ KOHKPETH3AIMI0 OCHOBHBIX TOHSTHIA; COCTaBJICHHE MPUMEPHOTO TJIaHa OTBETa HAa dK3aMeHa-
[IMOHHBIE BOTIPOCHI.

B x0/1¢ MOATOTOBKH K 9K3aMEHY CTYJCHTaM HEOOX0IUMO 00paniaTh BHUMaHHUE HE TOJBKO
Ha YpOBEHb 3aIIOMHHAHUS, HO M HAa CTENICHb MOHUMAHHS U3Y9aeMbIX BOIMPOCOB. A 3TO JIOCTHTra-
€TCs He IPOCTHIM 3ayYHBaHUEM, & YCBOCHHEM MTPOYHBIX, CUCTEMATH3MPOBAHHBIX 3HAHWIA, aHAIU-
TUYECKUM MbIieHrneM. Cle1oBaTelIbHO, HEMOCPEICTBEHHAS MMOATOTOBKA K YK3aMEHY JOJKHA B
pPa3syMHBIX MPOIOPIUAX COYETATh M 3alIOMHHAHUE, U TIOHMMAHUE IPOTPaMMHOT0 MaTepHala.

MOKHO BBIICTTUTH CICIYIOIINE aCTIEKTHI, IO KOTOPHIM IMPeroaaBaTellb OOBIYHO OICHUBA-
€T OTBET Ha 3K3aMCHE: COJEPKATEIBHOCTh (YETKOE M JOCTATOYHO TITyOOKOE M3IJI0KEHHE BOIIPO-
ca); MOJHOTA U OJTHOBPEMEHHO pa3yMHasl TaKOHUYHOCTbh; CTETICHb UCIIOIh30BAHUS Y TTIOHUMAaHUS
HAYYHBIX HCTOYHHKOB;, YMEHHE CBSI3bIBATh TCOPHIO C MPAKTUKOM, TBOPUYECKH MPUMEHSTh 3HAHHS
K HEOPJIWHAPHBIM CUTYAIWsIM; JIOTUKA U apTyMEHTHPOBAHHOCTH HM3JI0XKEHHS; TPAMOTHOE KOM-
MEHTHPOBaHUE, TPUBEICHUE TIPUMEPOB, aHAIOTUH; KYJIbTYPa PEUH.

Taxum 06pa3om, mpernogaBaTeb OLIEHUBACT HA SK3aMEHEe Kak 3HaHWE JaHHOTO MpeIMETa
(comepxkaHue), Tak ¥ BBIOPaHHYIO CTYIEHTOM (OpMY OTBETA.

Pacnpedeﬂeuue oannoe meKyuezo, pyﬁleCHOZO KOHmMpOJia U IK3amMena

Ne Oomas 1-1 Touka 2-41 TOUKA 3 TouKka
cymMma
1. | Tekymmii KOHTPOJIb
HOCEILICHUE 3aHATHI 10 0an- 3 3 4
JIOB Oata Oata Oauta
[IpakTHueckue 3aHATUS 21 7 7 7
Oamn 0amioB OamioB 0aioB
2. | PyGe:xkHblil KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0annoB 0annoB 0aJIoB
KOJUIOKBUYM 24 8 8 8
bama 0annoB 0annoB 0aJIoB
Hroro 70 23 23 24
0aJL10B 0aj1a 0aj1a 0aja
3. | Ox3amen 30 min — 15, max — 30
0aJL10B 0aJ10B

7. MeToauveckue MaTepuaJbl, oNpeae/siioue Npoueaypbl OleHNBAaHUs 3HAHUI, YMEHUI,
HABBIKOB M ONBITA 1eATeIbHOCTH

Ta6Jmua 6. PGSYJ'IBTaTBI OCBOCHUA yqe6H0171 JAUCHUTIINHBI, ITOAJICIKAIIUC IIPOBCPKE

Pesynprarel WNHaukaTopsl JOCTHKEHUS pe3yIbTaToOB 00yUeHUs Bun onenou-
oOydeHus HOTO Mare-
(KoMmeTeHIInn) puana
OIIK-4. Crioco6en | OIIK-4.1. 3naer kak ucnonb3oBarh uH(popma- | Komtoksuym
MIPUMEHATH COBpE- IIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTMH IIpH | 1€CTHpOBa-
MEHHBIE KOMITBIO- MOMCKE HEOOXOMMOM HH(pOpMAIHN HHe
TepHble TexHoJoruu | OIIK-4.2. YmeeT npoeKTUpoBaTh pelIEHHE KOH- BLIOHerHe
JUIS TIOATOTOBKHU KpETHOU 3aJjauM MpOEKTa, BbIOWpas ONTUMAaib- —
TEKCTOBOH U KOH- HBIM CcIOCO0 €€ pelieHus, UCXOs U3 JICHCTBY- CKUX paboT
CTPYKTOPCKO TEXHO- | IOIIHUX MPABOBBIX HOPM U UMEIOIIUXCS PECYPCOB
JIOTHYECKOM JIOKY- Y OTPaHUYCHUI KosiokBuym
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MeHTtaiuu ¢ yuerom | OIIK-4.5. Bnageer coBpeMEHHBIMH NpOrpamMM- | MpaKkTHYe-
TpeGOBaHM HOpMA- | HEIMH CPEICTBAMH IIOATOTOBKHM KOHCTPYKTOP- | CKHX Jlabo-

THBHOM JOKYMEHTa- | CKO-TEXHOJIOTHYECKON JTOKYMEHTAIINI PaTOPHbIX
1805051 pabor

8. MeTonuyeckne peKOMeHIAUNH M0 00y4eHH IO JINI
€ OrPAHUYEHHBIMH BO3MOKHOCTSAMH 310POBbSl U MHBAJINI0B

[Tpodeccopcko-nieqarorndeckuii CocTaB 3HAKOMUTCS € TICUXOJI0T0-(DH3UOIOTHIECKIMHE
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAIUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10PO-
BbSI, HHJIMBUyaTbHBIMU MPOTPAMMAMH PEaOMIINTAIIMU WHBATUAOB (nipu Hamudwu). [Ipu HE0O-
XOJIMMOCTHU OCYILECTBIISIETCS JOMOJIHUTEIbHAS TOIIEPKKA MPENoiaBaHus, ICUX0JI0raMu, COLIH-
ATBHBIMU Pa0OTHUKAMH, TTPOIICIITNMHE MOATOTOBKY ACCUCTCHTAMHU.

B cooTBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusiMu Munoopaayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBLHO-aKTUBHBIE H pe-
(i1eKCUBHBIE METOABI 00Y4YEHHUS, TEXHOJIOTUU COLMOKYJIBTYPHON peaduINTALUU C 1IeNIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU TTOJIHOIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUW C IPYTrUMU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO TICHUXOJIOTUYECKOT0 KiuMaTa B cTyeHueckoi rpymnne. [lonbop u
pa3paboTka yueOHBIX MaTepUaoB MPOU3BOJAATCSA C YUYETOM IMPEAOCTaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOW, C HCHOJB30BAHHUEM CIELHAIbHBIX TEXHUYECKHX
CPEICTB M HHPOPMAITHOHHBIX CUCTEM.

Menaunamarepualibl TaKKe CIEAyeT MCIOJb30BaTh U aJalTHPOBATh C Y4€TOM WHAMBHUIY-
IBHBIX ocoOeHHOocTel o0yueHus i ¢ OB3.

OcBoenne nucruruiHbl dunamMu ¢ OB3 ocyiecTBisieTcss ¢ HCMOIb30BAaHUEM CPEACTB
00yudeHHusl O0ILEro M ClelraibHOro Ha3HaueHus (IepCOHAIBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MarepualbHO-TEXHUYECKOe OOecleueHre MpeaycMaTpuBaeT MPUCIOCOOIEHUE ayTUuTo-
puit k Hyxnaam aun ¢ OB3.

dopMa npoBeAeHUsI aTTECTALMU ISl CTY/I€HTOB-UHBAIHM/IOB YCTAHABIMBAETCS C yUYETOM
WHIUBUIYAJIbHBIX TICUX0(pU3NUIecKux ocobeHHocten. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl AocTymHas (opMa MpeloCTaBlIeHUs 3aJaHUi OLEHOYHBIX CPEJCTB, 2 UMEHHO: B TeYaTHOU
WJIU DJIEKTPOHHOU (opMe (IJIs JTUIl ¢ HAPYIICHUSIMHU OIOPHO-JBUTATENILHOTO amrmapara); B Iie-
yaTHON QopMe WM SIEKTPOHHOU (opMe C YBEIMYEHHBIM MIPUPTOM U KOHTPACTHOCTHIO (IS
JIUI] C HAPYIICHUSIMU CITyXa, PEUH, 3PEHUS); METOJOM YTCHHSI aCCUCTEHTOM 3aJIaHus BCIYX (IIst
JIUI] C HAPYIICHUSIMH 3PEHUs).

CryaeHTamM ¢ MHBQJIMIHOCTHIO YBEIMYHBAETCS BpPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TaKUX CTYACHTOB IMpeaycMaTpuBaeTcsl AOCTyMHAs Gopma MpeaocTaB-
JIEHUsI OTBETOB Ha 3aJaHUsl, @ UMEHHO: MMChbMEHHO Ha Oymare ujiu Ha0OpOM OTBETOB Ha KOMITh-
foTepe (IUIst ULl ¢ HApYIICHUSMH CIyXa, pe4H); BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPHAHTOB C
MCIIOJIb30BAaHUEM YCIIYT aCCUCTEHTa (JJIs JIML C HapyLIEHUSIMH OTIOPHO-JIBUraTENIbHOTO arapa-
Ta); YCTHO (AJIs1 JIUII C HAPYIICHUSIMU 3pEHUS, OTIOPHO-/IBUTATEIILHOTO armaparta).

[Ipu HeoOxoauMoOCTH A1 00YHAIOIIKUXCS ¢ MHBAIUIHOCTHIO MPOLEAYypa OLICHUBaHUS pe-
3y/lbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO JTAIOB.

8. YueOHO-MeTOANMUECKOE OeCTTIeYeHH e TUCIUIIINHBI

OcHoBHasi JiuTEepaTypa
1. Muxymmna A.B. Iludposbsie ycTpoiicTBa M MHUKpompoueccopsl: yuedbHoe mnocobue. bBXB-
[TerepOypr, 2010. - 832 c. http://rbook.ucoz.ru/ (cBoOOAHBIN TOCTYIT)
2. babuy H.IT. OcHoBbl 1M(ppoBoil cxeMoTeXHUKHU: YuyeOHoe nocodue / baduu I1., Kyxos
N.A. - M.: IMK Ilpecc, 2016 http://www.studentlibrarv.ru /book/ISBN9785941201150.html
3. Hudpossie ycTpoiicTBa [DneKTpoHHBIN pecype] : yaeOHoe mocobue ans By3oB / .. Ily-
XaIbCKHH, T.A. HoBocenb1iena. - CIIo. : IlonutexHmka, 2012. -
http://ww.studentlibrary.ru/booMSBNS5732503595.html
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http://rbook.ucoz.ru/
http://ww.studentlibrary.ru/booMSBN5732503595.html

4. DnexTpoHHKa M MHUKPOCXEMOTEXHHKa [DIeKTpoHHBIH pecypc] : ydeOHoe, mocobue / C.H.
Umxma. - M. : YMII KT, 2012. - http://ww.stodentlibrary.ru/ book/ISBN9785890356499.html

JonosHUTeIbLHAS JUTEpPaTypa

1. Besyrnos I.A., Kanuenko U.B. IludgpoBelie ycTpoiicTBa 1 MUKPOIIPOLIECCOPEL. - M.: deHukc,
2008. - 469 c. http://rbook.ucoz.ru

2. Hapemuxun A.K. IudpoBsie ycTpoiicTBa 1 MEKPOIIPOLIECCOPEL. - M.: Akagemus, 2006. - 320
c. http://rbook.ucoz.ru/

3. Ilyxambckuii I'. U., HoBocensuesa T. A. Lludpossie ycrpoiicTa: YuebHOe mocobue s
BTY30B. - CII0.: [Tonurexnuka, 1996. - 885 c.

4. Vrpromos E. I1. Ludposas cxemorexuuxa. - CI16.: BXB - Cankr Ilerep6ypr, 2000. 518 c.

5. Tyxamscknii I'. U., HoBocensuepa T. 5. [IpoekTHpoBaHKe TUCKPETHBIX YCTPOWCTB HA UHTE-
rpajibHbIX MUKpocxeMax: CripaBouHUK. - M.: Panuo u cBsi3b, 1990.-304 c.

6. Mukpornpoueccopusiii koMmaekt K1810: cTpykTypa, HporpaMMHpOBaHUE, HPHMEHEHHUE:
Cnpapounas kaura / F0. M. Kazapunos, B. H. Homoxonog, I'. C. [ToaknerHoB, ®. B. ®unun-
noB; [lox pen. 0. M. Kazapunosa. - M.: Beici. mik,, 1990.-269 c.

7. Tpuropnes B. JI. ApxuTekTypa M NpOrpaMMUPOBAHUE apU(PMETUYECKOTO COMPOLECCOpa. -
M.: Dueproaromusaar, 1991. -208 c.

8. Hcnomwsosanue Turbo Assembler nipu paspabotke nmporpamm / Coct. A. A. Yekartkos. - Ku-
eB: "Jlnanektuka", 1995. - 288 c.

9. Mopc C. I1., Ans6epr J. JI. Apxutextypa mukponpoueccopa 80286: Ilep. ¢ anriu. - M.: Pa-
MO U CcBsI3b, 1990. - 304 c.

HNHuTepHeT-pecypcsl

. http://lib.kbsu.ru/ - bubanorexa KBI'VY.

1
2. http://www.garant.ru/ - CipaBouHas mpaBoBas cucrema «l'apanT».

3. http://www.consultant.ru/ -CripaBounas npasoBas cuctema «Koncynprantliroc».
4

5

. http://www.studmedlib.ru - 9bC «KoHCyIbTaHT CTynEHTa»

. http://www.ph4s.ru/book_electronika.html - O6pa3oBaTenbnblii npoekt A.H. Bapru-
Ha

http://www.Russianelectronics.ru -nmoptan «BpeMs 3IeKTpOHUKNY;

http://www.platan.ru — KkaTanor 3JeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUACOPOIUKU IO HAHOTEXHOJIOTHH;

o © =

http://nano.fcior.edu.ru — katajor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB /115l HAHOUH-
yCTpHH.
10. https://www.sciencedirect.com/ - [TomHOTEKCTOBas 0a3a JaHHBIX ScienceDirect.

9. [IporpamMHoe obecrieyeHUe COBPeMEeHHbIX HH(POPMAIIHOHHO-KOMMYHHKAIITHOHHBIX
TEeXHOJOT UM

1. CryneHTsl UMEIOT JocTyn uyepe3 MHTepHeT AOCTyHn K €AMHOMY 00pa30BaTeIbHOMY
MopTay, Irie B OTKPBITOM JOCTYII€ UMEIOTCS pecypchl y4eOHO-METOANYECKON JINTEPATYPHI, SB-
JstroIyecs pa3paboTkaMu Beaymux By30B Poccun.

2. J1nst peUTUHIOBOTO KOHTPOJISI MCIIONIB3YETCSl CUCTEMA KOMIIBIOTEPHOI'O TECTUPOBAHMS
Ha 6a3e nmporpamMmMHoro obecnieuenus Moodle.
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3. IIpu BBINONHEHUM J1a0OPATOPHOTO MPAKTUKyMa CTYAEHTHI B 00s3aTEIBHOM MOpPSAKE
MPOBOAAT 00pPabOTKY JKCIEPHUMEHTAIBHBIX JIAHHBIX C TPUMEHECHHUEM IPOTPAMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax oOecrieueHUsI IPUMEHEHHUS KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM
MPOIIECCE UMEIOTCS CHEIUATN3HUPOBAHHBIC KOMIIBIOTEPHBIE KJIACCHI C COBPEMEHHBIM MTPOTPaMM-
HBIM 00€CIICeYCHHEM U UMEIOIIMM BBIX0OJ] B IHTEepHET.

10. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne JUCIHIINHBI

[Ipu mpoBeneHNH 3aHATUN HCIOJB3YETCsl ayIUuTOpHUs, 000pyAOBaHHAs NMPOEKTOPOM IS
otoOpakeHust mpe3eHTanmidi. Kpome Toro, npu NmpoBEICHUN JIEKIUH M MPAKTUYECKUX 3aHATUH
HEOOXOIUM KOMITbIOTEpP C YCTAHOBJICHHBIM Ha HEM Opay3epoM U MPOrpaMMHBIM OOecCIieueHUuEM
TS IeMOoH cTparnuu npe3entanuii (Power Point u op.).

B xone mpoBeneHus 1a00paTOPHBIX 3aHATUNA MO AMCHUILIMHE CTYIEHTHI MOJYYaloT
HaBbIKM UMUTALK PE3YyIbTaTOB U3MEPEHUHN, MOJEINPOBAHMS IIPOLIECCOB B IIPOIPaMMHOMN cpezie
Electronics Workbench, a Tak e HaBbIKM MaTeMaTHUYeCKOl 00paOOTKH MOMYyYEHHBIX pe3ysbTa-
TOB UMUTaUU. CTyI€HThl UMEIOT JOCTYH K €IMHOMY 00pa30BaTeIbHOMY MOPTally, IJI€ MOTYT B
OTKPBITOM JIOCTYIIE€ IOJIb30BAThCSI pecypcamMi Y4eOHO-METOAMYECKON JIUTEepaTyphl, SBISIOIIM-
Mucs paspadotrkamu Benymux BY3os PO.

Jljis peTUHTOBOTO KOHTPOJISI 3HAHHUM HCIIOJIb3YETCSl CUCTeMa KOMIBIOTEPHOTO TECTUPO-
BaHUs Ha caiite open.kbsu.ru Ha 6a3e mporpamMmmuoro obecriedenuss Moodle. B mabopaTopHbix
3aHATUAX MCHOJB3YeTCS MPOTrpaMMbl CXeMOTeXHU4Yeckoro mojenupoBanus Electronic Work-
bench u Micro Cap 8. Ilpu BeimogHeHUN Ta00PATOPHOTO MPAKTHKYMa CTYACHTHI B 00s3aTeIb-
HOM TIOpSIZIKE MPOBOJAT 00pabOTKY SKCIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHUEM IMPOrpaMM-
HBIX cpen Microsoft Exell, MathCad.

[Ipu mpoBeneHUM 3aHATUN JIGKIMOHHOTO THUIA, CEMHHAPCKUX 3aHSATHH HCHOIB3YIOTCS
JUIEH3UOHHOE MPOrpaMMHOE 00ecIieueHue:

JUYEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 PACHPOCMPAHAEMbIE NPOZPAMMBL:

e Microsoft Office nuuensus: Jlorosop Nel35 ot 22.05.2018, nmoroBop Ne 1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot
29.08.2017, moroBop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot
14.08.2015, moroop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar
ot 20.04.2009, cepruduxat ot 18.06.2008, ceprudukar ot 12.10.2007, ceptudukar ot
14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader nunensus: npegocraBisieTcsi O€CnaaTHO Ha YCIIO-
BUSIX 110 azpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox nunensus: GPL/LGPL/MPL, Google Chrome nuneHsus: npenoctasisi-
eTcst OeCIIaTHO Ha YCIIOBHAX JIMIICH3MOHHBIX COTJIANICHWH Ha MpOorpaMMHOE oOecriede-
HUE c OTKPBITBIM HCXO/IHBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

a Tak e CBOOO/IHO paclpoCTpaHsieMble POTrPaMMBI:

- Academic MarthCAD License - maTeMaTn4ueckoe MporpaMMHOE 00ecTiedeHHE, KOTOPOe
MO3BOJISIET BBINOJIHATH, AHAJIM3UPOBATh Ba)KHEHIIME WH)KEHEPHbIE pacdeThl U OOMEHHBATHCS
UMH;

- WinZip ans Windows - mporpamm Juist CkaTusi M pacliakoBKU (aiios;
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JUist CTYZIGHTOB C OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI CO3/aHBI CIICIIUAIbHBIC
YCIIOBUS [UIS TIOTy4eHHST 00pa30BaHUsL.

B memsx AOCTYHNHOCTH MOJyYeHHs BBICHIErOo 0Opa3oBaHUsl MO 0Opa3oBaTENbHBIM IPO-
rpaMMaM MHBINIAMU U JIUIIAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSl YHUBEPCHUTETOM
obecreynBaeTcs:

abTEPHATUBHON Bepcuel ouIaibHOro caidta B cetu «MHTepHeT» 1S ciabOBHISIINX;

MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00yUJaroIeMycsi HEOOXOMMYIO TTOMOIITb;

ISl MTHBAJIMJIOB M JIMII C OTPAHUYEHHBIMHA BO3MOXHOCTSIMH 370POBbSI 110 CITyXY — JyOJIH-
pOBaHHE BCIyX CIPaBOYHOM HMH(GOpPMAIMM O PpACIHUCAHUHM Y4eOHBIX 3aHATUH; oOecreueHHe
HaJUIeXKAIIMMU 3BYKOBBIMH CPE/ICTBAMU BOCIPOU3BEICHUS HH(POPMAIIH;

I UHBAIMJOB M JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI, UMEIOIUX HAPY-
IIEHHUs OMOPHO-JBUTaTEIbHOTO aIapara, CO3JaHbl MaTepUalbHO-TEXHUYECKUE YCIOBHS oOec-
NICYMBAIOIINE BO3MOXHOCTh OCCIPENSITCTBEHHOTO JIOCTYNa 00y4YaroImuXxcs B y4eOHbIe TTOMellle-
HUSI, 00BbEKTY IUTAHUS, TyaJeTHBIC U JPYTHe MOMEIICHUS YHUBEPCUTETA, a TAK)Ke NPEObIBaHUS B
yKa3aHHBIX TOMEIICHHUSX (HaJIMYUe PAaCIIMPEHHBIX JABEPHBIX IPOEMOB, MOPYYHEN U JPYTUX MPU-
crocoOJIeHu ).
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IIpunoxenne 1

JIucT u3MeHeHuil (10MoJIHeHuil) B padoyeil mporpaMMe TUCHMILIUHBI 10 HATIPABJIEHHUIO
noaAroroBku 11.03.04 DjieKTpPOHUKA M HAHOYJIEKTPOHUKA Ha 202_ -202__ y4eOHBbIii roa

Hepequb BHOCHUMBIX

Ne
OnemeHT (nmyHkT)PII1 . .
/1 W3MEHEHUH (IOTOTHEHUH)

[Ipumeuanue

O6CY)K,I[€H3 U PpEKOMCHIOBAaHAa Ha 3aCCAaHHuUn Ka(bCI[pBI QJICKTPOHHUKHU U I/IH(bODMaI_II/IOH-

HBIX TEXHOJIOTUU

20 T.

IIpotokomn Ne OT«__ »

3aBenyronmii kKageapoit
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Hpuioxenne 2
Kpurtepum oieHKH KadecTBAa OCBOEHUS THCHMILINHBI

Koa xomme- KPUTEPUU U IOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA
TeHnuu PEAVILTAT IIkana no Tpazm“unom{oﬁ nATHOALILHOI cHcTeMe
OBYYEHMSI Hemo- bazosbiii yposens IIpoaBuHyTHIif ypoBeHb| Bbicokmii ypoBeHb
Hey/10BJIETBOPHUTEJILHO | YI0BJIECTBOPHUTEJIbLHO
10 JUCHHILIHHE MyCK /und. 3auer xopowo/ 1ug. 3a4eT | OTIAMYHO/ AU. 3a4eT
(MonayJ10) AUG.
IIxaja no 0aJIbHO-PETHHIOBOI cUcTeMe
0-35 36 — 60 61 - 80 81-90 91 -100
OIIK-7 Buams: cnocoObl Hc- OTCYTCTBHE 3HAHUW OOHENOJIHbIE 3HAHUS 00 OC-B LIEJIOM YCIHEIIHbIE 3HA-MIOJHOCTBIO  CPOPMUPO-
crioco6uocts [Mosb30oBanust UT . OCHOBHBIX OCHOBAaX CX€-HOBAaX CXEMOTEXHUKM HHHMS 00 OCHOBAaX CXEMO-BAHHBIC 3HAHMUSI 00 OCHO-
pelaTh CTaH- MOTEXHUKH M 3JIEMEHT-PJIEMEHTHYIO 0a3y U IU(P-TEeXHUKH ¥ DIEMEHTHYIOBAX CXEMOTEXHHKH H
apTHEIE  3a- Hyt0 0a3zy u un(bprprOBqu ANEKTPOHHBIX[0a3y U un(prBHux JJIEK-PIEMEHTHYIO 0a3y U mud-
naun mpodec- DJICKTPOHHBIX YCTPOUCTB,YCTPOHCTB, A TAKKE ap-TPOHHBIX YCTPOHCTB, aPOBBIX AJIEKTPOHHBIX
HOHANBHOG a TaKkKe AapXHUTEKTYPY,XUTEKTYPY, YCJIOBUS HTaKXKe apXHUTEKTYPY,)yCTPOMCTB, a TaKXke ap-
CSTCIBHOCTH He spaepYC10BAA H CIOCOOBI HC-CHOCOOBI HCIOJIB30BAHUACIOBUS U CIOCOOBI MC-XUTEKTYPY, YCJIOBHUS W
MOJIb30BaHUS MHUKPOIPO-MHKPOIPOLIECCOPOB UOJIB30BAaHUSI MHUKPOIPO-COCOOBI  MCIOIb30BaHUs
Ha OCHOBC [IECCOPOB U MHKPOIPO-MUKPOIPOLECCOPHBIX CH-IECCOPOB U MHKPOIPO-MUKPOIIPOIECCOPOB 7
uH(opMarH- LIECCOPHBIX CHUCTEM  HICTEM M BBIYMCIUTEIbHOMIECCOPHBIX CUCTEM U BBIMHUKPOIPOLIECCOPHBIX CH-
OHHON U OuOb- METOJIOB pabOThI C M3ME-TEXHUKOM. YUCIIUTEIIbHOW TEXHUKOMU. CTEM U BBIYUCIUTEIBHON
nmuorpaguye- PUTEIBHBIMU TTpHOOpaMH TEXHUKOM.
CKOW KYJbBTY- W BBIYMCIUTEIBHON TeX-
Bl C IpHUMeE- HUKOM.
HeHHeM  UH-|Y MeTh: OTCYTCTBHE HJIM YaCTUY-HEJOCTATOYHOE YMEHHUEB II€JIOM YCIEIIHOE YME-[IOJHOCThIO  C(HOPMHUPO-
dopMmauyon- |[IPUMCHATH  PasIHy- HOE€ YMEHUE NPUMEHSTHIPUMEHITh COBPEMEHHBIEHHE NPUMEHSTh COBpPE-BaHHOE YMEHHME IIpUMe-
HO- HbIe WH(OPMAITHOH- COBpEeMEHHBIE HWH(pOpMa-THPOPMAITHOHHBIC UMEHHBbIe HH()OPMAIMOH-HATH COBPEMEHHBIC WH-
KOMMyHHKa- [IPIC  TEXHONIOTHH B [MOHHBIE W KOMMYHHKa-KOMMYHHKAIIHOHHBIE HbIE M KOMMYHHKAIIMOH-(OPMAIMOHHBIE W KOM-
MOHHBIX npodeccrnoHanbHOM [IMOHHBIC TEXHOJOTHMH BTEXHOJOTHMH B paMKaxXHble TEXHOJOTUH B pPaM-MYHHUKAIlMOHHBIE TEXHO-
NesITeIbHOCTH He ymeeTpaMkax NPHUKIAAHBIX 3a-TPUKIAJHBIX 33/a4; SKC-KaX MPHUKIAJHBIX 3aJa4;JIOTHH B PaMKax IIpH-

TEXHOJIOTHH H
C y4eTOM OC-
HOBHBIX Tpe€-
OOBaHUHA UH-
(hopmarmon-

Jaad; SKCICPHUMCHTAJIbHO
ONpeeNsiTh  OCHOBHBIE
XapaKTEpUCTUKNA U I1apa-
MeTpbl LHU(POBBIX MHUK-
ocxeM H  1u(dpoBbIX|

[EPUMEHTAIbHO OIpee-
JSITh OCHOBHBIE XapaKTe-
PUCTUKA U TapaMeTphbl
111(POBBIX YCTPOUCTB;

[TPaBUIIBHO BbIOMpATH

HKCIIEPUMEHTAIBHO
ONpeeNsiTh  OCHOBHBIE
XapaKTepUCTUKU M Iapa-
METPBI U (POBBIX|
YCTPOWCTB;

KIaJHBIX 3aJad; JKCIe-
PUMEHTAJILHO OIPENEATH)
OCHOBHBIE XapaKTEPUCTH-
KM U MapameTpsl HUPpo-
BBIX YCTPOWCTB;




Kona xomme-
TEeHIIUH

HOM Oe3ormacH
HOCTH

KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA

Ixaja mo TpaaAMIUOHHON NATHOAJILHOM cHCTEMe

PE3YJIBTAT =
OBYYEHUA He/10- basoBL1it yposens IIpoaBuHyTHIil ypoBeHb| BpIcokuii ypoBeHb
HEY/I0BJICTBOPUTE/IBHO | YAOBJETBOPUTEIBHO
10 AMCUMILIMHE MyCK /nud. 3auer xopomo/ qud. 3auer OTJINYHO/ 1u(. 3a4eT
(Mony.110) - - -
HIkana mo 0a/UIbHO-PEHTHHIOBOI cHUCTEMe
0-35 36 - 60 61 - 80 81-90 91 -100
YCTPOMCTB nprOOpPHI IpU pa3pabOTKENPABUIILHO BbIOMpATH IPAaBUIBHO BHIOMPAThH
IIPaBUIIBHO BBIOMPATh [UGPPOBBIX YCTPOUCTB.  [UM(POBBIE  YCTPOUCTBAIPUOOPHI PH pa3padoTKe
npuOOpsI IpU pazpaboTke [IPU y3JI0B MUKPOIIPOLIEC-Y3JIOB Paii03IEKTPOHHOM
Y3JI0B PaAH03JIEKTPOHHON COPOB. annaparypsl 0 3Ha4YeHHU-
anmnaparypsl 1o 3Ha4YeHHU- SM IIapaMeTpoB LU po-
SIM UX TapaMeTPOB. BBIX MPUOOPOB U MUKPO-
IIPOLIECCOPOB.
Baaners: OTCYTCTBHE HaBBIKOBHEIOCTATOYHOE BJIQJICHUEHAINYNE HABBIKOB BJlaJle-yCIICIIHOE BIIAJCHUE Me-
COBPEMEHHBIMH CIIO- BJIaJICHUS. METOJaMH pac-MEeTOJaMH pacyeTa  HMHHUS METOJlaMHU pacuera HTOJaMHM pacueTra U IKC-
cobamu  paboOTHl ¢ YeTa U HKCHEPUMEHTaTb-PKCIEPUMEHTAILHOTO UC-PKCIEPUMEHTAIBHOIO HC-EPUMEHTAIBHOIO HCCIIE-
uH(popmanuen,  co- HOTO HCCJIEJOBaHMs Ta-(CIEIOBaHUS IapaMeTPOBCIIECIOBaHMS MapaMeTpOB/IOBaHUSl IapaMeTpoOB U
BPEMEHHBIMU ~ METO-, paMETPOB U XapaKTepU-U XapaKTEPUCTUK LUPPO-U XapaKTEPUCTUK LHUPPO-XapaKTEPUCTUK  LUPPO-
namu  cbopa, oOpa- CTHK HU(POBBIXBHIX YCTPOMCTB; OCHOB-BBIX YCTPOWCTB; OCHOB-BBIX YCTPONCTB; OCHOB-
0OTKU U aHAJIN3A. [YyCTpOMCTB; OCHOBHBIMHHBIMM TIpU€MaMu 0Opa-HbIMM HpueMaMu oOpa-HbIMH IpueMamMu oOpa-
nprueMamMu oOpaOOTKM HOOTKM M MPEICTaBICHUSOOTKH M TNPEJCTABICHUSOOTKH U TpEeACTaBICHUS
MpPE/ICTAaBICHUS SKCIIEPU-PKCIIEPUMEHTAIbHBIX HKCIIEPUMEHTAIbHBIX PKCIIEPUMEHTAIBbHBIX
He Bna- MeHTanbHbBIX JAHHBIX;JAHHBIX; CTAHJAPTHBIMMJIAHHBIX; CTAHAAPTHBIMUJIAHHBIX; CTaHAAPTHBIMY|
JIEET  CTAaHJAPTHBIMU IIPO-IPOTrPAMMHBIMH Cpel-IpOrpaMMHBIMHU CpeI-TPOrpaMMHBIMHU cpen-

rPaMMHBIMH  CPEJICTBAMH
KOMITBIOTEPHOTO MOJIEIH-
[pOBaHMSI  MHKpPOIIpOLEC-
COPHOM TEXHUKH, HOBBI-
MU WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU IKOHOMHU-
YECKUX 3HAHMU M3 pas-
ITMYHBIX UCTOYHHUKOB;

CTBAaMH KOMIIBIOTEPHOIO
MOJICIIUPOBAHUS  TTPHOO-
OB 2JIEKTPOHHOIN TEXHU-
K1, HOBBIMHM MH(OpMAaIu-
OHHBIMH ~ TEXHOJIOTHSIMH
DKOHOMHMYECKUX 3HAHHUH
M3 Pa3TUYHBIX HMCTOYHU-A
KOB B 00JacTu ympasie-

COBPEMECHHBIMH MCTOAA-

CTBaMU KOMIIBIOTEPHOIO
MOJICIIUPOBAHUS  TTPHOO-
POB 2JIEKTPOHHOM TEXHU-
K1, HOBBIMH MH(OpMaIu-
OHHBIMH  TEXHOJIOTHSIMH
DKOHOMHMYECKUX 3HAHWUH
M3 Pa3TUYHBIX HMCTOYHU-A
KOB B 00JacTu ymnpasie-

HUsL pUCKaMU (PUHAHCOA

CTBaMH KOMIIBIOTEPHOIO
MOJICIIMPOBAHUS  MTPHOO-
OB 2JIEKTPOHHOIN TEXHU-
KW, HOBBIMH MH(OpMaIu-
OHHBIMHU  TEXHOJIOTHSIMHY|
DKOHOMMUYECKUX 3HAHWUH
M3 Pa3TUYHBIX HCTOYHU-
KOB B 00JacTu ympasJe-

HUsL pUCKaMU (DUHAHCO-

HUsL pUCKaMHu (pHUHAHCO-
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Kona xomme-
TEeHIIUH

KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA

Ixaja mo TpaaAMIUOHHON NATHOAJILHOM cHCTEMe

PE3VIBTAT ba3oBblii ypoBeHb
OBYYEHUA Hex0- yp IIpoaBuHyTHIN ypOBeHb| BbICOKHMI YPOBEHb

HEY/J0BJICTBOPUTEIbHO | Y/AOBJIETBOPUTEIbHO

10 AMCUMILIMHE MyCK xopomo/ qud. 3auer OTJINYHO/ 1u(. 3a4eT
(Monyaio) /nad. 3ader
HIkana mo 0a/UIbHO-PEHTHHIOBOI cHUCTEMe
0-35 36 - 60 61 - 80 81-90 91 - 100
MU cbopa, 00pabOTKU U [BBIX aKTHBOB; BbIX AKTHBOB; BbIX AKTHBOB;
aHaIu3a; COBPEMEHHBIMU COBPEMEHHBIMU COBPEMEHHBIMU

Meroaamu cbopa, oopa-
OOTKM M aHaJIM3a.

MeToaamMu cbopa, oopa-
OOTKH M aHaJIM3a.

MeToaamu cobopa, oopa-
0OTKM M aHaJIM3a.
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