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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
03HaKOMJICHHE C OCHOBHBIMH HAIIPABJIEHUSIMU COBPEMEHHOM MUKPOCXEMOTEXHUKH, IPUOOPETEHNE
3HAHUM NMPUHLUIIOB CXEMOTEXHHYECKOr0 MPOSKTHUPOBAHUS B Ipoliecce pa3pabOTKU MUKPOCXEM pa3iind-
HOM cTeneH! UHTErpalluu, 3HaHUH 10 pa3padoTKe U MPUMEHEHHUIO U3 MUKPOCUCTEMHOM TEXHUKH.

1.2. 3amaum AMCHUIIIMHBI
— (opMHpOBaHHE 3HAHUH O MPeAMETE, MPUHIIUIIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MATEMATHICCKOM ariapaTe MUKPOCXEMOTEXHHUKH; 3HAHUN O HA3HAYCHUH, XapaKTePUCTUKAX W Ta-
pameTpax IU(GPOBBIX U aHAJOTOBBIX HHTETPAIbHBIX MHUKPOCXeM; (hOPMHUPOBAHHE HABBIKOB CHHTE3a, aHa-
JM3a ¥ MOJICIIMPOBAHUS MUKPOAJIEKTPOHHOM aImaparypsl ¢ HCIIOJIb30BAHUEM CPEJICTB aBTOMATU3HPOBAH-
HOT'O MPOEKTUPOBAHHUS, a TAKXKE IKCIICPUMEHTAILHOTO UCCIICIOBAHNS MUKPOIJICKTPOHHOM anmapaTypehl.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Jucuunnuna «Mukpocxemorexuuka» (b1.B.J1B.3.2) otHocuTcs k 650Ky 1 (BapuaTuBHas 4acThb).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
e TUCIUIUINHBL: MHKeHepHbIe pacueTsl B Matcad, MaTtepuasl 2JIEKTPOHHON TEXHUKH, TBepIoTenpHas
aNeKTpoHMKa, LludpoBas u MUKponpoLeCCOpHAst TEXHHUKA.
[TocnenyromumMu JUCHUIIMHAME SIBJIISIOTCS: AHAaJoroBas 3J€KTpPOHHUKa, TeopeTnyeckue OCHOBBI
JIEKTPOTEXHUKH, DHEPreTUYECKas IEKTPOHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOJEM, BO3ZHUKAIOIINUX
B XO7i€ NMpo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh /ISl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4ECKU anmnapar;

— OIIK-3 cnocoOHOCTBIO pellaTh 3a/a4d aHajiu3a M pacuera XapaKTepUCTUK AJIEKTPUUYECKUX
LeTeH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelIne pUu3nueckrue U MaTeMaTHUYeCKHe MOJIEIH Mpuoo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
Ha3HA4Y€HUs, a TAK)KE MCIOJIb30BaTh CTaHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHUS;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAHHO BBIOMpATh U PEaTU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJMKY 3KCIIEPUMEHTAILHOTO HUCCIIEIOBAHMS MTapaMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUS;

— IIK-5 roroBHOCTBIO BBIMOJHATH PACYET U MPOEKTHPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPONCTB pa3iIMYHOIO (PyHKIIMOHAJIBLHOIO HAa3HAYEHUs B COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C UC-
II0JIb30BAaHUEM CPEACTB aBTOMATH3aLMHU IPOEKTUPOBAHUS;

B pesynbrate n3yueHust JUCUUIUIMHBI CTYICHT JOJKEH:

— 3HATh NpeIMeT U MPUHLIUIBI MUKPOCXEMOTEXHUKH KaK pasjesia MUKPOAJICKTPOHUKH; (PyHK-
LIMOHAJIBHOE HAa3HAuYeHHE, XapaKTePUCTUKHU, TapaMeTPbl U KOHCTPYKTUBHO-TEXHOJIOIMUYECKOE HUCTIOIHEHHE
AQHAJIOTOBBIX U IU(PPOBBIX MHTETPATBHBIX MUKPOCXEM; OCOOCHHOCTH MPUMEHEHUSI HHTETPAJIbHBIX MHKPO-
CXEM B IEKTPOHHBIX YCTPONUCTBAX PA3IMYHOIO (PYHKIIMOHAIBHOTO HA3HAUCHHUS.

—  yYMeTb BBINOJIHATH CUHTE3, aHAJIU3, paciyeT U ONTHUMU3ALMI0 MUKPOIEKTPOHHBIX YCTPOUCTB;
OIpPEAEIATh XapaKTEPUCTUKU U MapaMeTPhbl HHTETPAIbHBIX MUKPOCXEM; MPUMEHATh MUKPOAIEKTPOHHbIE
U3ZEIHS IPU IPOEKTUPOBAHNN M MOJICPHU3ALMH IEKTPOHHOM anmnapaTypsl.

— BJAJeTh METO/JaMU CXEMOTEXHHUYECKOTO MPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOMCTB C
UCIIOJIb30BaHUEM CPEJCTB aBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS METOIMKAMM SKCHEPUMEHTAJIbHBIX
UCCJIE0BAHUM MUKPODJIEKTPOHHBIX YCTPONCTB

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO011ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHUILIbI U IIPECTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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3 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 62 62
Jlexuun 26 26
[IpakTnueckue 3aHATH 20 20
JlaboparopHbie pabOTHI 16 16
W3 HUX B MHTEpaKTHUBHOU (hopMme 14 14
CamocrosiTenpHas paboTa (Bcero) 82 82
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 32 32
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 34 34
Bcero (6e3 sx3amena) 144 144
Iloaroroska u ciaya sK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTh 4 180 180
3auetHble EauHunnl 5.0 5.0

5. ConepsxkaHue TUCHUILINHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH
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3 cemecTp
1 Tlpenmer, enu u 3aa4u MUKPOCXEMO- 2 0 0 0 2 OIIK-2
TEXHUKH.
2 MaTteMaTU4YecKui anmapar MUKpOCXe- 2 0 0 8 10 | OIIK-3, IIK-1,
MOTEXHHKHU. IIK-2, IIK-5
3 IludpoBbie MUKPOITEKTPOHHBIE 6 10 4 26 46 | OIIK-2, OIIK-
yCTPOHCTBA KOMOMHALIMOHHOTO THIIA 3, IIK-1, IIK-
2, [IK-5
4 ndpoBbie MUKPORIIEKTPOHHEIE 8 6 8 34 56 |OIIK-2, OIIK-
YCTPOKCTBA MOCIEA0BATETLHOCTHOTO 3, [IK-1, I1K-
THIIA 2, IIK-5
5 OCHOBBI aHAJIOTOBOM MUKPOCXEMOTEX- 8 4 4 14 30 |OIIK-2, OIIK-
HHUKH 3, IIK-1, IIK-
2, [IK-5
Hroro 3a cemectp 26 20 16 82 144
Hroro 26 20 16 82 144

CornacosaHa Ha noprtane N2 15865




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

o L=
= 2 E
s | i
ConeprkaHue pas3zienoB JUCIUILIUHEI 110 =] > O
Haszeanus paznenos Acp pasi Auch 5 oy & 5
JIEKIIAAM 8 § o
=S 22
e e g
= S
3 cemecTp
1 Tlpeamer, uenu u 3agaun MHUKpPOCXEMOTEXHHKA KaK pa3zie] MUKPO- 2 OIIK-2
MHUKPOCXEMOTEXHHUKH. ANEKTPOHUKH. [IpUHIIMIIBI M1 OCHOBHBIE
HaIPaBJICHUS MUKPOCXEMOTEXHUKHU. Tep-
MUHBI U ONpeAETIEHUs. DTalbl CXEMOTEX -
HUYECKOTO IPOEKTUPOBAHUS MUKPOIJICK-
TPOHHBIX YCTPOMICTB.
Hroro
2 Marematuyeckuil anmapar [udpoBoe kKoAUPOBaHUE CUTHAJIOB. OIIK-3,
MHUKPOCXEMOTEXHUKHU. [Ipencrasnenue uudpoBoit HHGOPMAITHH. [IK-1, IIK-
Matemaruueckuil anmnapar OyneBoit anre- 2, [IK-5
Opbl. MaTemaTHueckuil anmapaTr TEOpUH
KOHEYHBIX aBTOMATOB.
Uroro 2
3 IludpoBbie MUKPOITEKTPOHHBIE CuHTE3 M aHaJIM3 MUKPOAJIEKTPOHHBIX 6 OIIK-3,
YCTPOHCTBA KOMOMHAIIMOHHOTO TUIIA | KOMOMHALIMOHHBIX [IU(POBBIX YCTPOHCTB. IK-1, TIK-
Jloruueckue snemenTsl. Lludparopsr u 2, I1IK-5
nemudpatopbl. MyJIbTUILIEKCOPHI U J1e-
MyJbTHILIEKCOPBI. L{nppoBeie cymmaro-
psl. Ludpossie kommapatopsl. [Iporpam-
MHUPYEMBIE JTOTMYECKUE UHTErPaIbHbIE
cxeMsl. [TocTosiHHBIE 3anIOMUHAIOLINE
YCTpOMCTBA.
Hroro 6
4 ndppoBble MUKPOAIIEKTPOHHbIE CuHTe3 1 aHaJIU3 MUKPORJIEKTPOHHBIX OIIK-3,
yCTpOICTBA MOCIEI0BATEIBHOCTHOTO | IOCIIEA0BAaTEIbHOCTHBIX LIM(PPOBBIX [K-1, TIK-
THIIA yCTpOMCTB. Tpurrepsl. Peructpsl namsaru 2, [IK-5
u caura. CueTyuku. JleauTenn 4acToThl.
Pacrnipenenurenu UMITyJIbCOB U YPOBHEH.
OnepaTtuBHBIE 3aIIOMUHAIOIINE YCTPOI-
CTBa.
Hroro 8
5 OcHOBBI aHAJIOTOBOM IIpuHIUIIBI aHAJIOTOBOM MUKPOCXEMOTEX- 8 OIIK-3,
MHKPOCXEMOTEXHUKH Huku. OCHOBHEIE U CIICIUAJILHEBIE aHAJIO0- TIK-1, IIK-
roBele ¢pyHKiuu. Knaccudukanus anano- 2, IIK-5
TOBBIX MHTETPAJIBHBIX cXxeM. MHTerpans-
HbIE ONepallMOHHbIE ycunuTenu. MHeTpy-
MEHTaJIbHbIE AHAJIOTOBBIE UHTETPAJIBHBIC
CXEMBI.
Hroro 8
Hroro 3a cemectp 26
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX JUCHUILIINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIHHBI

HanmenoBanune JUCHUITIINH

1 UmxenepHsle pacueTsl B Matcad +
2 Marepuabl 3JIEKTPOHHOU TEXHUKHU +

3 TBepaoTenbHast NEKTPOHUKA + +
4 udpoBas 1 MUKpPOIPOLIECCOPHAs TEXHUKA + + +

[Tocnenyromume TUCIUITITUHBL

1 AnanoroBas 3J€KTPOHHKA

2 TeOpeTI/I‘IeCKI/Ie OCHOBBI 3JICKTPOTEXHHUKHN

3 DHepreTryeckas 3JIEeKTPOHUKA + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX IPH U3YYEeHHUH AMCIHUILIMHbBI, 1 BU10B 3aHATHI
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
MpeJcTaBiIeHo B Tabmwmie 5.4
Tabmuua 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -
HBI

Bunwl 3ansatui

@DopMbl KOHTPOJIS

Kommerenmmu
Jlexknun

+ | IlpakTuyeckue 3aHATUS
+ | JlaGopatopHbie pabOThI
+ | CamocrosrenpHas padoTta

OIIK-2 + Kontpomasnas padora, OT-
4eT [0 HHIUBUIYaThHOMY
3aJIaHNI0, DK3aMeH, 3alnTa
oruera, IIpoBepka
KOHTPOJIBHBIX padoT, Cobe-
cenosanue, Oruer 1o 1abdo-
paTtopHoii pabote, Ompoc Ha
3aHATUAX, BBICTyIIIICHUE
(moknan) Ha 3aHATHH, TecCT,

Pedepar
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OIIK-3 +

KonTpomasnas padora, OT-
4eT 10 HHIUBUIYaTHHOMY
3aJIaHnI0, DK3aMeH, 3alnTa
oruera, IIpoBepka
KOHTPOJIBHBIX padoT, Cobe-
cenosanue, Ot4eT 10 J1abo-
paTtopHoii pabote, BricTyn-
JeHue (JOKJIaJ) Ha 3aHATHH,
Tect, Pedepar

[IK-1 +

KonrtposnpHnas pabora, Ot-
YeT 10 UHIUBUAYATEHOMY
3aJaHuI0, JK3aMeH, 3aluTa
otuera, [IpoBepka
KOHTpPOJIbHBIX pabot, Cobe-
cenoBanue, OT4er 1o J1abo-
patopHoii pabore, BricTyr-
JeHue (JI0KJIaa) Ha 3aHATHH,
Tecr, Pedepar

[1K-2 +

KonTponbhas pabota, OT-
YeT [0 UHIUBUIYaTbHOMY
3aJ]laHuI0, JK3aMeH, 3aluTa
oruerta, [IpoBepka
KOHTpPOJIbHBIX pabot, Cobe-
cenoBanue, OTuet 1o Jj1abo-
paropHoit pabote, BeicTyr-
neHue (J0KJIaa) Ha 3aHATHH,
Tect, Peepar

I1K-5 +

KonrtponpHnas pabora, Ot-
4eT [0 UHIUBUIYaTbHOMY
3aJaHUI0, JK3aMeH, 3almTa
oryera, [IpoBepka
KOHTPOJIbHBIX pabot, Cobe-
cenosanue, OTyer o j1abo-
paTtopHoii pabote, BricTyn-
JeHue (JI0KIIaa) Ha 3aHATHH,
Tect, Pedepar

6. UaTepakTuBHBIe MeTOABI M GOPMBbI OPraHU3ALHUHN 00yUEeHHS
TexHOMOruM MHTEPAKTUBHOTO O0y4EHHUs MpH pa3HbIX (opMax 3aHATUH B yacax MPUBEICHBI B Ta-

onme 6.1
Tabmura 6.1 — TeXHOIOTHU MHTEPAKTUBHOTO 00yUYEHHUs MPHU Pa3HbIX (popmax 3aHATUH B yacax
HNurepakr
NHTepakTuBHBIE NHTepakTuBHbBIC
Metonp! UBHBIC Bcero
MPaKTUYECKUE 3aHATUSA | JJaOOpaTOpHBIC 3aHATHUS
JIEKITUH
3 cemecTp
IT-mMeTonbI 1 1 2
PabGora B komanie 1 2
Case-study (meTon 2 2
KOHKPETHBIX CUTYAIIH)
Munu-neknus 1 1
Pemenne cutyaniMOHHBIX 1 1
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3a1a4

[Ipesenranuu c 1 2 2 5
UCIOJIb30BaHUEM
CJIali/IOB C 00CYXKACHNEM
Hroro 3a cemectp: 14
Htoro 14
7. JJaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmwuie 7.1.
Tabmuma 7. 1 — HaumenoBaHue 1abopaTopHBIX padoT
3 =
3 = =
= 25
HaszBanus pasznenon HanmenoBanwue 1ab0paTtopHBIX padboT zF &5
- 2 5
> (a9 =
Y o 2
= S
3 cemecTp
3 [udpoBbie MUKPOIJIEKTPOHHBIE CunTte3 nudpoBbIX YCTPOHCTB HA CyMMa- 4 OIIK-2,
YCTPOWCTBa KOMOMHAIIMOHHOTO TUIIA | TOpax ITK-1, TIK-
Hroro 2, IK-5
4 IludpoBbie MEKPOIJIECKTPOHHBIC CUHXpOHHBIN CYETYHUK C 3aJJTaHHOM MO- OIIK-2,
YCTPOMCTBA MOCJIEIOBATEIHOCTHOTO | CJIEOBATEIILHOCTBIO CMEHBI COCTOSIHUI [IK-1, IIK-
Tana CuHTe3 reHeparopa UMITYJIbCHOM Moce- 4 2, IIK-5
JIOBATEJIbHOCTH
Hroro
5 OCHOBBI aHAJIOTOBOM Yeunurenu u npeoOpa3oBaTeNIv CUTHATIOB 4 OIIK-3,
MUKPOCXEMOTEXHUKHU Ha OINEPaMOHHBIX YCUITUTEIAX I1K-2, I1K-
Hroro >
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATHN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HanmeHoBaHue MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 =
s i
HanmeHoBaHME IPAKTUUECKUX 3aHATUN = )
HasBanus paznenos zF =
(cemuHapoB) Q s 2
=3 =
al >
= S
3 cemecTp
3 LludpoBbie MUKPOITEKTPOHHBIE CTpyKTypHOE POSKTHPOBAHUE, PeaIn3a- 2 OIIK-2,
yCTpOiicTBa KOMOMHAIIMOHHOTO TUTA | IS U UCCIIEIOBAaHNE KOMOMHAIIMOHHBIX IK-1, TIK-
U(POBBIX YCTPONCTB HA JJOTUUECKUX 2, IIK-5
JJIEMEHTAaX.
CTpyKTypHOE NPOEKTHUPOBAHKE, pearn3a- 4
1Us ¥ UCCNIeIOBAaHUE YCTPOUCTB Ha Jie-
mmdparopax, MyJIBTAIUIEKCOPAX U CyM-
MaTopax.
DJIEKTPUYECKUHN pacyeT CTaTUYECKUX Ma- 4
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PaMETPOB 0a30BBIX JOIHYECKHUX dJIEMEH-

TOB.
Hroro 10
4 IludpoBble MUKPOIIEKTPOHHBIE CTpyKTypHOE POEKTUPOBAHUE, PeaIn3a- 2 OIIK-2,
YCTPOICTBA MOCJIEIOBATEIBHOCTHOIO | IIMsI M UCCIIEJOBAaHUE TEHEPATOPOB UM- IK-1, TIK-
THTA MyJIbCOB 33JIaHHON (HOPMBL. 2, IIK-5
CrpyKTypHOE IPOEKTUPOBAHKE, Pealn3a- 4

LU U UCCJIEI0OBAHUE CUETUYUKOB U JEIIU-
TeJeN YaCTOTEL.

Htoro

5 OCHOBBI aHAJIOTOBOM Pacuer, peann3zanus u uccienoBaHue 4 OIIK-2,

MUKPOCXEMOTEXHUKHU CXEM Ha ONEPAIMOHHBIX YCHIIUTEISIX C OIIK-3,
OTpHLIATETILHON 00paTHOM CBA3BIO. IK-1, TIK-
Hroro 4 5

Hroro 3a cemectp 20

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmuua 9.1 - Busel camocTosiTennbHON paboThl, TPYIOEMKOCTb U (hopMHUpyeMble KOMITETCHIINH

3 z 5
Q = =
o ) O =
Bunael camocrosTensHON = > 0
HasBanwus paznenon 57 = DopMBbI KOHTPOJIS
paboThI g s 2
= o, =
2 o' 2
~ S
3 cemecTp
2 Maremaruyeckuit [IpopaboTka JIeKIIMOHHOTO 8 |OIIK-3, |3amwura oryera,
anmapar Marepuaa IIK-1, KonTposnbHas pabota, OT-
MUKPOCXEMOTEXHUKH. Hroro 3 IK-2, YeT MO0 WHIUBUIYATBHOMY
TIK-5 3aJIaHnI0, DK3aMeH
3 Hudpossie IToaroroBka K nmpaxkTu4e- 12 |OIIK-2, |BsicTynienue (qoki1aj) Ha
MHUKPOIJIEKTPOHHBIE CKHM 3aHSITHSIM, CEMHHA- OIIK-3, |3amgTum, 3ammTa OT4eTa,
YCTpOMCTBA pam IK-1, Kontponsnas padora, OT-
KOMOMHAIIMOHHOTO TUTIA TIpopaBoTka TEKIHOHHOTO 10 gi—g, YeT Mo I/IH,Z([;/IBI/II[yaJ'IBH%My
- HU TYET I -
MaTepuaa 3a7aHHUIO, eT 110 J1a0o
paropHoii pabore, [Ipo-
Odopmiterne 0TYETOB 110 4 BEpKa KOHTPOJIBbHBIX padoT,
11abopaTOPHBIM paboTam Pedepar, CobecenoBanne,
Htoro 26 Tect, Ox3ameH
4 Iludpossie [ToaroroBka k mpakTuue- 14 |OIIK-2, |3amura oTyera,
MUKPOIEKTPOHHBIE CKMM 3aHSTHSAM, CEMHMHA- [K-1, KonrtponsHas pabora, Ot-
yCTpOICTBA pam I1K-2, YeT M0 UHIUBUIYATbHOMY
1 BaTEILHOCTHOT TIK- HU TUET I -
OCJIEZI0BATEIbHOCTHOTO TIpopaBoTKa JEKIHOHHOTO 12 OHIS',3 3a7aHHUIO, O 6e (r)IJIa60
TUTA Mareprana - paropHoii pabore, [Ipo-
BEpKa KOHTPOJIBHBIX padoT,
OdopmiteHne 0TIETOB 110 8 CobecenoBanune, JK3aMeH
nabopatopHbeIM paboTam
Uroro 34
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5 OCHOBBI aHAJIOTOBOH [ToaroroBka kK mpakTuue- 8 OIIK-2, 3amuTa oT4eTa,
MHUKPOCXEMOTEXHUKHU CKHM 3aHSTHSAM, CEMHHA- OIIK-3, |KoutposbsHas pabora, OT-
pam IIK-1, 4eT 1o JabopaTopHOM pa-
[IpopaboTka JIEKIIMOHHOTO 2 gﬁ'; ’ bore, Hé)OBegKg KOHTPOJIb-
MaTepuaa - HBIX padot, CobecenoBa-
Hue, Tect, DKk3aMeH
OdopmiteHre 0TIETOB TIO 4
nabopatopHbeIM paboTam
Htoro 14
Hroro 3a cemectp 82
IToaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
Htoro 118

10. KypcoBasi pa6oTta (IIpoeKT)

He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OlIEHKH YCIIeBA€eMOCTH CTYA€HTOB

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — baniapHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcuManbHbIN MaxkcumMalbHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI| cemecTpa
3 cemecTp
KonTponbHas pabota 10 10 10 30
OTyeT N0 MHAUBUYAIIb- 15 15
HOMY 3aJJaHUIO0
OtyeTt no nabopaTopHOM 5 10 15
pabote
Tect 10 10
Hroro makcumym 3a nepu- 10 25 35 70
on
DK3aMeH 30
Hapacratomum urorom 10 35 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OLEHKH 32 KOHTPOJIbHBIE TOUKU TPEICTaBIeH B Tabuue 11.2.
Tabmuma 11. 2 — Ilepecuet 6aJuIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle

11.3.
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Tabmuma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Jleroctae H.C. Mukpocxemorexuuka. [{ludppoas Mukpocxemorexnuka: yueOHoe mocobue /
H.C. Jlerocraes, K.B. UetBepros, 2007. - 213 c.: (Hanuuue B 6ubmnotexke TYCVYP - 100 5k3.)
2. JleroctaeB H.C., YerBeproB K.B. MukpocxemoTexHuka. AHaIOroBasi MUKpOCXEMOTEXHHUKA /
H.C. JlerocraeB, K.B. UereproB, 2014. - 238 «c. [DOnekTpoHHbli  pecypc]. -
https://edu.tusur.ru/publications/4289

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. IHapamoB A.B. Mukpoanekrponuka. Lugpposas cxemorexuuka: Yu. mocodue / A.B. Illapa-
noB. — Tomck: ToMCKuUIA TOC. YH-T CUCTEM YIp.U paguodiekTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamuume B 6ubmmorexe TYCVYP - 90 3k3.)
2. Bgenenwme B mpoliecchl HHTErPATbHBIX MUKPO- U HaHOTexHOoru# [Tekcr] : yueOHoe mocobue
1utst By30B: B 2 T. / pen. 1O. H. Kopkumiko. - M. : BUHOM. Jlaboparopus 3uanuii, 2010 - . - (HanoTtexHo-
norun). - ISBN 978-5-9963-0341-0. (nanuuue B 6nbamoreke TYCVYP - 45 3k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MOCO0Uus

1. JlerocraeB H.C. Mukpocxemorexuuka. [{udpoBasi MUKpOCXEMOTEXHUKA: y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. UerBepros; nox. pen. I1.E. Tpostra. — Tomck: ToMck. roc. yH-T CUCTEM yIIp. H
paanosnekTpoHuku, 2007.- 123 c. (a1 MOAroTOBKE K KOHTPOJIBHBIM padoTa cTp. 9-36; 1is BBHIIIOTHEHUS
WHIUBHIYATBHBIX 3aaHui cTp. 41-74, 76-123). (Hanuune B 6ubmoreke TYCVYP - 100 2x3.)

2. JleroctaeB H.C. MUKpOCXEMOTEXHHKA: PYKOBOJICTBO K OpraHU3aI[UU CaMOCTOSTEILHON pado-
ThI 11 cTyaeHToB cnenmanbaocty 210104 / H.C. Jleroctaes, K.B. UerBepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBOJCTBO IpeAHAa3HAYEHO JUISl BBITOTHEHUSI CaMOCTOSITENbHOM paboThI cTp. 1-46; MOATOTOBKU K
KOHTPOJIbHBIM paboTaM CTp. 7-37; BBITIOJIHEHUS WHIWBHAYAIbHBIX 3aaHui CTp. 38-46 (Hamudue B OUO-
muoteke TYCVYP - 51 7k3.)

3. JleroctaeB H.C. Mukpo3neKTpOHUKa: METOANYECKHUE YKa3aHUS 0 U3YYEHUIO AUCIUILINHBI /
H.C. Jleroctaes, K.B. UerBepros. - Tomck:@akynbreT quctanumonHoro ooyuenus, TYCVYP, 2012. - 86 c.
VYkazaHus npeIHa3HaueHbI JUTSl BHITTOJIHEHHS CaMOCTOSTENbHOM paboTel cTp. 10-40, mpoBeneHrs mMpaKTy-
YeCKUX 3aHATUH cTp. 41-53, BeIMONHEHUS TaOOPaTOpHBIX padboT cTp. 54-75, 83-86. [DneKTpOoHHBIN pe-
cypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA
Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCia UHBAJIUAOB NPEIOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pPOBbS U
BOCTIpUATHS WH(POPMALIUH.
JLast U1 ¢ HapylIeHUsIMM 3peHus:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI M Tpedyemoe
NporpaMMHoe odecreyeHune
1. TIlarenTHas 6aza PO o TOIIOJIOTUSAM UHTErpaabHbIX CXEM.
http://www1.fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system/

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue U CHUIINHbI
13.1. O6mue TpeGoBaHNs K MATEPHAJBHO-TEXHUYECKOMY 00ecIe4eHUI0 TUCIUTINHBI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrievyeHue /sl JIEKIMOHHbIX 3aHATHH
ZIJ'ISI IIPOBCACHUA 3aHATUHA JICKIIMOHHOTI'O THUIIA, I'PYIIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCYJ’II)TaHI/II\/’I, TC-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOIb3yeTCsl yueOHasi ayTuTOpus, C KOJTMYECTBOM TO-
camouHbIX MecT He MeHee 40-45, 06opynoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HATJISIHbIE TOCOOUS B BUJIE MPE3CHTAINI TI0 JICKIIMOHHBIM pa3/iesiaM JUCIUILTHHBL.

13.1.2. MaTepuaJibHO-TeXHUYeCKOe obecneyeHue I NPAKTHYECKUX 3aHATHI

Jlns mpoBeeHrsl MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHI UCTIONBb3yeTCsl yueOHas ayauTopus, pac-
noJiokeHHast 1o azapecy 634034, Tomckast obnacte, . Tomck, Bepmmnauna ynmuna, 1. 74, 2 stax, aym.
2016. CocraB obopynoBanus: YueOHas medens; [fJocka MarauTHO-MapkepHas - 1mr.; KommyraTop D-Link
Switch 24 port - 1mr.; Kommerotepsr knacca e Hike [I9BM INTEL Celeron D336 2.81T. -14 mmr. Uc-
MOJIb3yeTCs JTUIEH3MOHHOE IporpaMMHOe obecrieueHne, MakeTsl Bepcueil He Humxe: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. meeTcst moMerneHust sl XpaHeHUS U MPO(UIAKTUYECKOT0 OOCITYyKUBaHUS y4eOHOTO
00opynoBaHus.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecredeHue 1151 J1a00paTopHbIX padoT

Jlist mpoBeieHusT Ta0OPaTOPHBIX 3aHATHH UCTHOJIB3yeTCs Y4eOHO-HCCIeNOBATeIbCKAs BBIYHCIIHU-
TeJbHas JJabopaTopusi, pactooxkeHHas 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmauna ymm-
ma, A. 74, 3 stax, ayn. 333. CocraB oOopynoBaHusi: YueOHas meOenb; DKpaH C 3JIEKTPONPUBOIOM
DRAPER BARONET — 1 wt.; Mynetumenuiiasiii mpoexktop TOSHIBA — 1 mt.; KomnbsroTepsl kinacca He
ke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpoxomnonocHsIM JocTynoM B Internet,
¢ mMonutopamu tumna Samsung 18.5" S19C200N— 18 mr.; Mcnons3yeTcs JUIEH3UOHHOE MPOTPAMMHOE
obecrieueHue, makeTsl Bepcueil He Hrke: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepuaibHO-TEXHMYECKOe o0ecredeHue JJIs1 CAMOCTOSITEIbHOI PadoThI
Jlist caMocToATeIbHONW PaboThl UCIONB3YeTCs YucOHass aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepummnauna, 74, 1 stax, aya. 100. CoctaB o0opynoBaHus:
yaeOHas MeOelb; KoMrbioTephl kKinacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMIIBIO -
tepsl noakmtoueHbl k ceth UHTEPHET u o0ecreunBaiOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre JUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl unamMu ¢ OB3 ocyiecTBisieTcsl ¢ UCIONIb30BAHUEM CPEICTB 00yueHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUCHHUS.

[Tpu oOy4yeHUH CTYAEHTOB ¢ HAPYLWIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenayuut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HApYIICHUSMHU CllyXa, MOOUILHOU cHCTe-
Mbl 00y4EHHMS ISl CTYJCHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMbI. YueOHas ayJiu-
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TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HApYIICHUEM Cllyxa, 000py/lI0BaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4eHHH CTYJCHTOB ¢ HAPYIIEHUSIMH 3PeHUsIMHM TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIY Cllaiifia Ha SKpaHe) IIPU [TOMOLIY BUICOYBEIUUUTENEH )1 yAaJIEHHOTO IPOCMOTpA.

ITpn oOy4eHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA IpUeMa/Tiepenayunt
y4eOHOH MH(pOpMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHA, UCIIOJIb3YECMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBENCHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIllMU 1O JUCIHUILINHE MPUBEICH B MPUIOKEHUH K paboyeil mporpamme.

14.2 Tpe6oBanusi K GoHIY OLEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMTHOCTBIO HpeIIYCMOTpeHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEJILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOomaMu

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSATENIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J/1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHAs GopMa IpeoCcTaBlIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;
- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;
- [IPE/ICTaBJICHUE OTBETOB YCTHO.
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[Mpouenypa oneHWBaHUS PE3YJIBTATOB OOYYCHHs WHBAIHMIOB IO JUCIMIUIMHE MPEAyCMaTPUBACT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbSI U BOCIIPUSATHS
UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOX0AMMOCTH A1l OOYUYAIOIIMXCS C MHBATUAHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO JTAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon dopMynupoBKa KOMIIETEHIIUU Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-2 CIIOCOOHOCTBIO BBISIBIISITH €CTECTBEHHOHAYY- JloykeH 3HaTh IpeIMeT U MPUHIUITBI MU-
HYIO CYIIIHOCTb MPOOJIEM, BO3HUKAIOIINX B XOJI€ | KPOCXEMOTEXHUKH KaK pasjiena MUKPO-
npodeccuoHaNbHOMN AeATeIbHOCTH, IPUBJIIEKATD | 3JICKTPOHUKH; (DYHKIIMOHATHHOE HAa3HAYe-
JUTSL UX PEIICHHS] COOTBETCTBYIOMINI (DU3UKO- | HHE, XapaKTEPUCTUKHU, TTapaMeTphl U
MaTeMaTU4eCKuil anmnapar KOHCTPYKTUBHO-TEXHOJOTUYECKOE HCIIOI-
OIIK-3 CIOCOBHOCTBIO PELIATh 3a/[A4) aHAIN3a i pac- || o ¢ HAIIOTOBBIX 1 THPOBHIX HHTE-
YyeTa XapaKTePUCTHUK JIEKTPUUECKUX IIeTei TPaNbHEIX MHKDOCXEM; 0COGEHHOCTH HDH-
MEHEHUS MHTETPAILHBIX MUKPOCXEM B
[IK-1 CIIOCOOHOCTBIO CTPOUTH MPOCTEHIIHe Puznye- JIEKTPOHHBIX YCTPOHCTBAX PA3IHIHOTO
CKH€ U MaTeMaTH4eCKHe MOJICH MPUOOPOB, (DYHKIIMOHAILHOTO HA3HAYCHHSL. ;
CXEM, yCTPONCTB M yCTAHOBOK DJICKTPOHUKH U JlomKeH yMeTh BBITIOJIHATh CUHTE3, aHAJIU3,
HAHODJICKTPOHHMKH Pa3IHIHOrO (YHKIHOHAIb- pacyeT U ONTUMU3ALMIO0 MUKPOIJIEKTPOH-
HOTO HA3HAYCHHSI, @ TAK)KE HCIIONB30BATh CTAH- | gpx yCTPONCTB; OIPEACIIAT XapaKTepH-
JIAPTHBIC POTPAMMHBIC CPE/ICTBA X KOMIIBIO- | CTHKM M TAPAMETPhl HHTEIPAIbHBIX MH-
TEPHOTO MOACIIMPOBAHNSA KpOCXEM; MPUMEHATh MUKPOIJIEKTPOHHbIE
I1K-2 CIOCOOHOCTHIO aPTYMEHTHPOBAHHO BbIOMpaTh 1 | U3ACIHA IIPH MPOCKTUPOBAHNHN H MOICPHH-
Peanu30BBIBATE HA IPAKTHKE Y PEKTHBHYIO Me- | 3ALIHH JIEKTPOHHOM aInapaTypel. ;
TOJIMKY SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS Jlo/KeH BIaieTh METOIAMHU CXEMOTEXHHU-
apaMeTPOB M XapaKTEPUCTUK MPUOOPOB, cxeM, | 1€CKOro NPOCKTUPOBAHUA MUKPOSJICKTPOH-
YCTPOICTB U YCTAHOBOK IEKTPOHUKH M HAHO- | HPIX YCTPOHCTB C HCIIONb30BAHHEM
AIIEKTPOHHKH Pa3IMYHOTO (PyHKIMOHANIEHOTO | CPCACTB aBTOMaTH3MPOBAHHOIO IIPOCKTH-
Ha3HAYECHUS POBaHUSI METOJIMKAMH SKCIIEPUMEHTAIIb-
HBIX MCCIIEOBAHUN MUKPOIIEKTPOHHBIX
[IK-5 TOTOBHOCTBIO BBIIIOJIHATH PACYET U MIPOEKTUPO- YCTPOHCTS;
BaHUE JIEKTPOHHBIX IPUOOPOB, CXEM U
YCTPOMCTB pa3IM4HOrO PYHKIMOHAIBHOTO Ha-
3HAUEHUsI B COOTBETCTBUU C TEXHHUUYECKUM 3a/1a-
HHUEM C HCIIOJIb30BAaHUEM CPEJICTB aBTOMATH3a-
LMY TPOCKTUPOBAHUS

OO01re XapakTepUCTHKHU MOKa3aTelne U KpUTEpUeB

NpUBENICHBI B Ta0OmmIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MTOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO Taram

OLICHHUBAaHUs KOMHGTCHHI/II\/JI Ha BCEX 3Tamax

Tlokazarenu u
KpUTEpUHU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUIN
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

KonTpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUSA pa-
60TbI

Xoporo (0a30BbIN
YPOBECHb)

3HaeT (aKThl, IPUHIINIIBI,
HPOLIECCHI, O0IINEe MOHS-
THS B IIpeJiesiaX u3ydae-

OO6nagaer aAuana3oHOM
NPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pEeIICHUs

beper oTBETCTBEHHOCTSH 3a
3aBEpUICHME 3a]1a4 B UC-
CcJieI0BaHUH, IpUCTIocad-
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MO o0Jy1acTH

OIpeICIEHHBIX MTPOOJIEM B
00J1aCTH UCCIIEN0BAHUS

JIMBAeT CBOE TOBEJICHNE K
00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

Y II0BIETBOPUTEIIB-
HO (TTOPOTOBBIN
YPOBEHD)

Oo6uagaer 6a30BBIMHU 00-
IAMU 3HAHUSMU

OO0mamaeT OCHOBHBIMH
YMEHUAMH, TPEOYECMBIMHU
JJIA BBIITIOJTHCHUA HpOCTbIX
3a1a4

PaboTaer npu npsimom Ha-
OJroEHNN

MAaTUYECKHI anmapar.

2 Peasn3zanus KOMIETEeHIHI

2.1 Komnerennusa OIIK-2
OIIK-2: cnocoOHOCTBIO BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOJIEM, BO3ZHHMKAIOIIMX B
X0J1e NpoeCCUOHAIBHON NEeSTEIbHOCTH, IPUBIIEKATh JUIsl X PELIEHUs COOTBETCTBYIOIUI (U3MKO-MaTe-

Jns popmupoBaHus KOMIETEHIUH HEOOXOIUMO OCYIIECTBUTH PSAJ ATANOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJbI 3aHATUNA W UCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE-
CTaBJIeHbI B Ta0nuie 3.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Tabmuna 3 — Drarsl

Cocras

3HaTh

YMeTs

Braanern

CopepxaHnue 3Ta-
OB

[TpuHIMIBL 1 OCHOBHBIC
HaIpaBJICHHUS Pa3BUTHS
MHUKPOCXEMOTEXHHKH,
OCHOBBI UHTETPAJIBHOMN U
(yHKIMOHATHHON MHUKPO-
AIIEKTPOHUKH, IIEMCHT-
Hy10 0623y HHTETpabHOM
MHUKPORJICKTPOHHUKH, 3Ta-
bl TIPOCKTHPOBAHHMS UHTE-
IPaJbHBIX MHKPOCXEM

BrimonusaTe Matemarmye-
CKO€ MOJIEIIUPOBaHUE
(YHKIMOHATBHBIX Y3JI0B
MHTErpajIbHbIX MUKPO-
CXEeM, IPOBOIUTH IKCIIEPHU-
MEHTaJIbHbIE HCCIIE0Ba-
HUSI MUKPO3JIEKTPOHHBIX
YCTPOMCTB

[IpuHumnamMu npoexTupo-
BaHUS MUKPOIJIEKTPOHHBIX
YCTPOMCTB, METOAUKAMH
IIPOBEJCHMSI DKCIIEPUMEH-
Ta I10 UCCIICJOBAHUIO Xa-
PaKTEpUCTUK U ITapaMeT-
POB UHTETPAJIbHBIX MHU-
KpOCXeM

Bunwl 3ansatuit

* lHTepakTUBHBIC MPaAK-
TUYECKHUE 3aHSATHUS;

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHITHUS;

* HMHTepaKkTUBHBIE JIEK-
LHH;

* IlpakTnueckue 3aHs-
TUS;

» JlaGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocTosTenbHas pa-
ooTa;

* NHrepakTuBHBIE ITpaK-
TUYECKHUE 3aHATHS;

* lHTepaKkTuBHBIE 1a00-
paTopHbIC 3aHATHUS;

* HHTepaKTUBHBIE JICK-
LU,

* [IpaxkTuueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

o Jlexnnu;

* CamocTosiTenbpHas pa-
oora;

* HHurepakTUBHBIE NTpaAK-
TUYECKHE 3aHATHS,

* HurepakTuBHBIE 1a00-
paTopHbIC 3aHITHS;

» JlaGopaTtopHsbie pabo-
THI;

* CamocrosrenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OlICHUBA-
HUS

* KonrtponpHas pabora;
* Oryer o naboparop-
HOIi paborTe;

* OTuer o UHIAUBUIY-
aTbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHSX;
* BricTymuienue
(tokJ1aT) Ha 3aHATUY;

e TecT;

* Pedepar;

* KoHTposnbHas pabora;
* Ortuer no naboparop-
HOI1 paboTe;

e OTueT o UHJIUBHUIY-
aIIbHOMY 33JIaHUIO;

* Omnpoc Ha 3aHATHSIX;
* BeicTymuienue
(moxman) Ha 3aHATHH,

* Tect;

* Pedepar;

* Oruer no naboparop-
HOM1 pabore;

* OTuer no UHJUBUIY-
QIBHOMY 3aJ1aHUIO;

* BricTymuieHue
(mokian) Ha 3aHATUU;

* Pedepar;

e DK3aMCH;
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* CobecenoBaHue;
e DK3aMeH;

* CobecemoBanue;
* DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

omure 4.
Tabmuua 4 — IToka3arenu U KpUTEpHH OLICHUBAaHHs KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh YMmets Bnanets
OT1nuHO * OOnanaer ¢aktuue- e OOnagaer auanasonoM | ¢ Kontponupyert padory,

(BBICOKUIT YPOBEHbD)

CKHUM U TEOPETHUECKUM
3HAHHEM B TIPEJICIIax U3y-
yaeMoii 00JIaCTH C IOHH-
MaHHUEM TPAHHMII TPHME-
HHMOCTH,

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPUYECKUX PEILLIECHUN,
abCcTparupoBaHus
npoOeM ;

MIPOBOJUT OLIEHKY, COBEP-
IIEHCTBYET JEHUCTBUS pa-
OOTHI ;

Xoporto (6a30BbIN

* 3nHaet (paKThl, NPUHIH-

e (OOamaeT QUara3oHOM

* beper OTBETCTBEH-

YPOBEHB) b1, IPOLIECCHI, O0IINe MIPaKTUYECKUX YMEHUH, HOCTb 32 3aBEPIICHUE 3a-
MOHSTHS B Mpesenax u3y- | TpeOyeMBbIX JJis peleHus | Jay B UCCIIeI0BaHUH,
yaeMoii 00nacTy; OTIpeJIeNIEHHBIX MPOOJeM | MPHUCIOCAOIMBAET CBOE

B 00JIaCTH UCCIIEI0BA- MOBEJEHHUE K OOCTOSATENb-
HUA | CTBAaM B PELICHUU
pobem ;

VYnosnerBoputenbH | * OO6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | ¢ PaGoraer mpu npsMom

0 (IIOpOTroBLIN 0O0LIMMU 3HAHUSIMH YMEHUSMHU, TpeOyeMbIMH | HAOIOACHUU;

YPOBEHbB) JUIS BBIIIOJTHEHHUS IPO-

CTBHIX 3a]1a4;

neu.

2.2 Komnerennusa OIIK-3
OIIK-3: crocoOHOCTBIO pemiaTh 3aJaud aHAJIM3a W pacueTa XapaKTePUCTUK IICKTPUUECCKUX IIe-

s popmupoBaHus KOMIIETEHLIMH HEOOXOUMO OCYIIECTBUTH P/l 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI U MCIOJIb3yEeMbIE CPEICTBA OLICHUBAHMS IpEN-
CTaBJICHbI B Ta0NMILIE 5.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Tabmuma 5 — Dramsl

Cocrasn

3HaTh

YMmeTb

Bnanerts

CopepxaHue 3Ta-
II0B

3HaeT (paKThl, IPUHIIUIIGI,
MPOIIECCHI, OOIINE TTOHS-
TUS B 4aCTU aHAJIN3a U
pacdera XapaKTEpUCTUK
UIEKTPUYECKUX LIETIEH,
CUHTE3a, aHAJIN3a U MOJe-
JUPOBAHUSI MUKPOAJIEK-
TPOHHOM arapaTypsl ¢
HCIIOJIb30BAaHUEM CPENICTB
ABTOMATU3HPOBAHHOTO
IIPOEKTUPOBAHHUS, A TAKKE
JKCIIEPUMEHTAJILHOTO UC-
CJIEOBAHUS MUKPODJIEK-
TPOHHOM armapaTypsl

Ob6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul PeLIeHUs
3a/1a4 aHAJIM3a U pacyeTa
XapaKTEPUCTHUK DIIEKTPHU-
YeCcKHUX Ienel, CHHTE3a,
aHaJIM3a U MOJIEJIIMPOBAHHUS
MHKPO3JIEKTPOHHOH amIa-
paTyphbl C UCIIOJIb30BAHUEM
CPEIICTB aBTOMAaTU3UPO-
BaHHOT'O ITPOEKTUPOBAHM,
a TaK)Ke DKCIIEPUMEHTAJIb-
HOTO HCCIIEIOBaHUsI MU-
KpPOAJIEKTPOHHOM anmnapa-

TypBl

Pemaer 3agaun aHanusa u
pacdeTa XapakTepUCTHK
IEKTPUUECKUX LEIEN,
CHUHTE3a, aHaJIU3a U MOJe-
JIUPOBAHMS MUKPODJIEK-
TPOHHOM armapaTypsl ¢
HCIIOJIB30BAaHUEM CPENICTB
ABTOMAaTU3HPOBAHHOTO
[IPOCKTUPOBAHMUS, A TAKKE
JKCIIEPUMEHTAJILHOTO UC-
CJIEIOBAHUS MUKPOIJICK-
TPOHHOM armapaTypsl

Bunnl zanstuii

* llHTEepaKkTUBHBIE MPAK-
TUYECKUE 3aHATHUS;
* HWHuTepaxkTuBHBIE 1a00-
paTopHbIE 3aHATHS;

* VHTepakTHBHBIE ITpaK-

THYECKHUE 3aHATHUS;
* HMHuTepakTuBHbIE 1a00-
paTopHbIE 3aHATUSA;

* lHTepakTUBHBIE NTPaAK-

THYECKHUE 3aHITHUS;
* HuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHATUA;
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* HVHTepaKkTUBHBIE JIEK-
LMY

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THBI,

o Jlekuuu;

* CamocTosTenbHas pa-
ooTa;

* HHTepaKTUBHBIE JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

» Jlexumuy;

* CamocTosiTenpHas pa-
0oTa;

» JlabGopaTtopHbie pabo-
THI;

* CamocTosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OICHUBA-
HUS

* KonrponpHas pabora;
* Oruer no 1aboparop-
HOH pabore;

* OTuer no UHAUBUIY-
AIBHOMY 3aJIaHUIO;

* Brictymuienue
(moksa) Ha 3aHATHM,

* TecT;

* Pedepar;

* CobecenoBaHue;

e JK3aMeH;

» KoHntpomnbHas pabora;
* Ortuet no nabopatop-
HOU pabore;

e OTueT o UHJIUBHUITY-
ATBHOMY 33JIaHUIO;

* BelicTymienue
(mokan) Ha 3aHATUM,

* TecT;

* Pedepar;

* CobOecemoBanue;

* DK3aMeH;

* Oruer no naboparop-
HO1 pabore;

* OT4eT 1o UHIUBUAY-
QIBHOMY 3aJIaHUIO;

* Brictymuienue
(mokmnam) Ha 3aHSATHUM;

* Pedepar;

e DK3aMCH;

CDOpMy'J'II/IpOBKa nokazareyie u KPpUTCPUCB OLICHUBAHUA JAHHOM KOMIIETECHIIMU IpUBCJCHA B Ta-

Omuue 6.
Tabmauua 6 — IToka3arenu U KpUTEpUH OLCHUBAHHS KOMIIETEHIIMY Ha JTanax

Coctasn 3HaTH YMmeTh Bnanets
OTtnuHO * OOnanaer (pakTuye- e OOmagaer nuanasoHoM | ¢ Pemraer 3aia4n aHanu-

(BBICOKUI YPOBEHbD)

CKMMH U TEOPETUYECKHU-
MU 3HAHUSIMU B YaCTH
aHajau3a U pacdera xa-
PAKTEPUCTHUK DIIEKTPUYE-
CKMX LIEIIEeH, CHHTE3a,
aHaJIM3a U MOJIENNPOBa-
HUSI MUKPODJICKTPOHHOU
anmnaparypsl C HCIIOJIb30-
BaHHUEM CPEJICTB aBTOMa-
TU3UPOBAHHOIO IIPOEKTH-
pOBaHU, a TAKXKE DKCIIE-
PHUMEHTAIILHOTO UCCIEN0-
BaHUsI MUKPODJICKTPOH-
HOM anmaparypsl ;

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui peleHus
3aJa4 aHaJIn3a U pacyeTa
XapaKTEePUCTUK dJIEKTPHU-
YEeCKHUX LieNeH, CHHTE3a,
aHaJIM3a U MOJEIUPOBa-
HUSL MUKPOJIEKTPOHHOM
anmaparypsl ¢ UCIOIb30-
BaHUEM CPEICTB aBTOMa-
TU3UPOBAHHOT'O MPOEKTH-
POBaHUs, a TAKXKE IKCIIE-
PUMEHTAJIBHOT'O UCCIIENI0-
BaHUSI MUKPO3JIEKTPOH-
HOM anmaparypsl;

3a U pacueTa XxapakTepu-
CTHK JIEKTPUYECKHX IIe-
IIel, CUHTE3a, aHAJIN3a U
MOJIEIIUPOBAHUSI MUKPO-
JIEKTPOHHOH amnmapary-
PBI C UCTIOTIB30BAaHUEM
CPEICTB aBTOMATU3HUPO-
BaHHOTO ITPOEKTUPOBA-
HUS, a TAK)KE DKCIIEpU-
MEHTaJILHOTO HCCIIe10Ba-
HUSI MUKPO3JIEKTPOHHON
anmnaparypsl ;

Xoporio (6a30BbIi

* 3HaeT (aKThl, NPUHIH-

e (QOmagaer gUana3oHOM

* Pemaert 3ajaun aHaIu-

0 (IMOPOTroBBIN

00IIMMHU 3HAHUSIMH B Ya-

YMEHUSMH, TPeOYeMbIMH

YPOBEHB) Ibl, IPOLIECCHI, O0LTHE MIPaKTUYECKUX YMEHUH, 3a M pacyueTa XapakTepHu-
MOHATHS B YaCTU aHAJIU3a | TPeOyeMbIX JUISl PELLICHHUs | CTHUK 3JIEKTPUYECKHX Lie-
M pacyeTa XapaKTEepPUCTUK | 3aJad aHaJIW3a U pacyeTa | IIeH, CHHTE3a, aHAJIN3a U
IEKTPUUECKUX LICTIEH, XapaKTEPUCTHUK BJIECKTPH- | MOJICIUPOBAHHS MUKPO-
CUHTE3a, aHAJIN3a U MO- YECKHUX LIETIEH, CHHTE3a, | JJIEKTPOHHOM armapary-
JeTUPOBaHMU MUKPO- aHaJau3a ¥ MOJIEIIMpOBa- PBI C HCIOJIL30BAHUEM
AJIEKTPOHHOM amnmnapary- | HHS MUKPOXJIEKTPOHHOM | CpPEICTB aBTOMAaTH3UPO-
pHI ; anmnaparyphl ; BaHHOI'O IPOCKTHPOBA-

HUA ;
VYnosnersoputenbH | * OO6nagaet 6a30BBIMU * OOmagaer ocHOBHbIMH | ¢ [Ipu mpsimom HabIro-

ACHUU pCIIacT 3a4a4u
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YPOBEHb)

CTH aHalu3a U pacyera
XapaKTEPUCTHK AIICKTPHU-
YeCcKuX IIerel, CHHTE3a,

aHaJu3a U MOJIETTUPOBa-

HUSI MUKPODJIEKTPOHHOU
anmaparypsl ;

JUIs1 BBITIOJTHEHUS [IPO-
CTBIX 33/1a4 aHAJIA3a U
pacueTa XapakTEepUCTHUK
ANEKTPUUECKUX LIETIEH,
CUHTE3a, aHaJIn3a U MO-
JIETTMPOBAHUS MUKPO-
AJIEKTPOHHOM anmapary-

F

aHanM3a U pacuera Xa-
PaKTEPUCTHUK dJIEKTPUYE-
CKHUX IIeTIeH, CHHTE3a,
aHaJIM3a U MOJIEIMPOBa-
HUSI MUKPOSJIEKTPOHHOU
anmaparypsl ;

2.3 Komnerennus I1K-1

[IK-1: cnocoOHOCTBIO CTPOUTH MPOCTEHIINEe PU3HMUECKHE U MaTeMaTHYeCKHe MOJIENTH MPHUOOPOB,
CX€M, YCTPOICTB M YCTAaHOBOK 3JIEKTPOHUKH U HAHO3JIEKTPOHUKHU Pa3IMYHOIO (PyHKIMOHAJIBHOTO Ha3Ha-
YEeHUs, a TAKXKE MCIIOJIb30BaTh CTAaHAAPTHBIE MPOTrPAaMMHBIE CPEACTBA UX KOMIIBIOTEPHOIO MOJIEIMPOBA-
HUS.

Jist hopMHUPOBaHUS KOMITIETEHIIMHA HEOOXOIUMO OCYIIECTBUTH PSiJI ATAIOB. DTarbl HOpMUPOBAHHUS
KOMITETEHIIUH, IPUMEHSAEMBIE [UIsl STOTO BUABI 3aHATHI M MCIOJNb3yEeMbIE CPEICTBA OLCHUBAHMS IpEN-
CTaBJICHbI B Ta0NUILIE 7.

Tabmuna 7 — Drarnsl

OPMHUPOBAHUA KOMIICTCHIIMU M MCITIOJB3YEMbBIC CPCACTBA OLICHUBAHUA

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue d1a-
II0B

3HaeT Ha3HAUEHUE, XapaK-
TEPUCTUKHU, TTApaMETPhI U
npocteime Gu3nuecKue
Y MaTeMaTU4YeCKHe Mojie-
71 1U(POBBIX U aHAJIOTO-
BBIX UHTETPAIbHBIX MU-
KPOCXEM pa3IN4HOM cTe-
MEeHU WHTETpalliu, a TaK-
K€ 3HAKOM CO CTaHAapT-
HBIMU MPOTPAMMHBIMU
CPEICTBaAMH UX KOMIIbIO-
TEPHOT'0 MOAEIUPOBAHUS

Cnoco0eH CTpouTh Mpo-
creimme Gu3nIecKue u
MaTeMaTHYeCKHe MOJIEIN
U(PPOBBIX U aHATIOTOBBIX
MHTETrPaIbHBIX MHKPO-
CXEM Pa3JIUYHOMN CTEIICHU
MHTETpaluy, a TAKXKe UC-
MOJIH30BaTh CTAHAAPTHBIC
NpOTrpaMMHBIE CPE/ICTBA
IUISL IX KOMITBIOTEPHOTO
MOJICIMPOBAHUS

Crtpout npocrteiimue du-
3UYECKHEe U MaTeMaThye-
CKHe MoJenu U POBLIX U
AHAJIOTOBBIX UHTETPaJIb-
HBIX MHUKPOCXEM Pa3INy-
HOW CTETEHU UHTETPaALUH,
a Tak»Ke€ UCIOJIb3yeT CTaH-
JApTHBIE TTPOTrPAMMHBIE
CpeNCTBA ISl UX KOMIIBIO-
TEPHOTO MOJICIIUPOBAHUS

Bunwl 3austuin

* VHTepaKTUBHBIE MPAK-
TUYECKUE 3aHATUS;

* HurepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LMY

* IIpakTnueckue 3aHs-
TUS;

» JlaGopatopHble pabo-
THBI;

e Jlekuuu;

* CamocrosTenbHas pa-
oora;

* HHTEepaKTUBHBIE MpaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepakTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

 JlaGopatopHblie pabo-
THBI;

» Jlexumuy;

* CamocTosiTenbHas pa-
oora;

* lHTEepaKTUBHBIC TIPaK-
THUYCCKUC 3aHATUA,

* HHTepakTUBHBIC 1a00-
paTOpHbIC 3aHATHUS;

* JlaboparopHbie pabo-
THI;

* CamocTrosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* KoutponpHas pabora;
* Oruer no 1aboparop-
HOI1 pabore;

* Ort4er 10 UHOUBUAY-
aJIbHOMY 3a/1aHHUIO;

* Brictymuienue
(tokJ1a) Ha 3aHATUY;

e Tecr;

» KonrtponbHas pabora;
* Ortuet no nabopatop-
HOM pabore;

e Ortuer N0 NHAUBUAY-
aJIbHOMY 33JIaHUIO;

* BslicTymienue
(oknan) Ha 3aHATHH;

* Tecr;

* Ortuer o naboparop-
HOM pabore;

* OT4er o UHIUBUAY-
ATbHOMY 3a/1aHUIO;

* BricTynuienue
(mokIan) Ha 3aHSATHH;

* Pedepar;

e DK3aMeH;
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* Pedepar; * Pedepar;
* CobOecenoBaHue; * CoOecemoBaHue;
* DK3aMeH; * DK3aMeH;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omnne 8.
Tabmuua 8 — Iloka3arenu u KpUTEPHUH OIICHUBAHMS KOMIIETSHIIMU HA Tanax
CocraB 3HaTh YmeTh Bnagers
OT1nnuHo * OOGnagaer axkTuue- * OOGnanmaer auamnazonom | * CTpouT mpocTeiime

(BBICOKHI YPOBEHB)

CKUMU U TEOPETUUECKH-
MU 3HAaHMSMH O Ha3Haye-
HUH, XapaKTEPUCTUKAX,
napaMmeTpax U MpocTei-
X pU3HMYECKUX U Marte-
MaTHYECKUX MOJIEIISX
U(PPOBBIX U aHAJIOTOBBIX
MHTETPAIIbHBIX MHKPO-
CXEM Pa3JIMYHOMN CTEICHU
UHTETPalny, a TAKXKe
3HAKOM CO CTaHJapTHbI-
MH IPOTPaMMHBIMU
CPeICTBaMH UX KOMITBIO-
TEpHOTO

MOJICTTUPOBAHUS ;

IIPAKTUYECKUX YMEHUN
4TOOBI CTPOUTH IPOCTEMH-
mue GU3NIEeCKUe U Mare-
MaTHYECKHE MOJIENH
U(POBBIX U aHATIOTOBBIX
MUHTETPAJIbHBIX MUKPO-
CXEM Pa3JIUYHOM CTEIICHU
MHTETPALMH, & TAKXKE UC-
II0JIB30BAaTh CTAHIAPTHBIC
IIPOrPaMMHBIE CPECTBA
JUISl UX KOMIIBIOTEPHOTO
MOJICJIMPOBAHMSI,

dusznyecKkre U MaTeMaTH-
yeckue Mojaenu nudpo-
BBIX U QHAJIOTOBBIX HHTE-
IpajJbHBIX MUKPOCXEM
pa3IMYHON CTENEHU HH-
Terpainuy, a Takke uc-
TIOJIb3YET CTaHapPTHBIE
pOrpaMMHBIE CpPeJICTBA
JUTSL UX KOMITBIOTEPHOTO
MOJICITUPOBAHUS,

Xoporo (6a30BbIi

e e« 3HaeT Ha3HA4YCHUC,

° O6J'IaI[aeT JHUaIra3oHoM

* Crpour npocreimme

Kax, mapameTpax u mpo-
CTeUIINX (PU3NUECKUX U
MaTeMaTH4YEeCKUX MOjie-
JSIX UQPOBBIX U aHAJIO-
TOBBIX HHTETPATbHBIX
MHUKPOCXEM pa3IN4YHON
CTETNeHH UHTErpaluy;

MoJIeNH HU(POBBIX U
aHAJIOTOBBIX MHTErPajib-
HBIX MUKPOCXEM pa3jiny-
HOM CTENEeHU UHTErpalnun

3

YPOBEHB) XapaKTCPUCTUKH, I1apa- [IPaKTUYECKUX YMEHUN ¢u3nuecKkre u MaTeMaTH-
METPBI ¥ POCTEHUIINE YTOOBI CTPOUTH MPOCTEH- | YecKre MoJeau Hudpo-
du3nueckre U MaTeMaTH- | [IMe (pu3nYecKue U Mare- | BbIX M aHAJIOTOBBIX MHTE-
Yyeckue MoJienu nudpo- MaTHYECKHE MOJIEIH IPaJbHBIX MUKPOCXEM
BBIX M aHAJIOTOBBIX MHTE- | IM(POBHIX U aHAJOTOBBIX | PA3TMYHOMN CTETICHH WH-
IPAJIbHBIX MUKPOCXEM MUHTETPAJIIbHBIX MUKPO- Terpanuy;
pPa3lIMYHOU CTEIIEHU UH- | CXEM PAa3JIM4YHOU CTEIECHU
Terpanuu; WHTETPALVH ;

VnosnerBopurtensH | ¢ OOmamaet 6a30BBIMU * CnocoOeH CTpOUTH * [Ipu mpsimom HabIrO-

0 (IIOpPOroBEIi OoOLIMMU 3HAHUSIMU O Ha- | MpocTteiue pusnyde- JIEHUU CTPOUT MPOCTEMN-

YPOBEHB) 3HAYEHUH, XapaKTePUCTU-| CKUE U MaTeMaTudyeckue | Iue pu3nuecKue u MaTe-

MaTU4YECKHE MOJEIIN
U(PPOBBIX U aHATIOTOBBIX
HWHTETPAIBHBIX MUKPO-
CXEM pa3IMYHOU CTEIICHU
WHTETPALVH ;

Tabmuia 9 — Dramsl

2.4 Komnerenuus ITK-2
[TK-2: crmocOOHOCThIO apryMEHTUPOBAHHO BHIOMPATh W PEATU3OBHIBATH HA MPAKTUKE YPPEKTHUB-
HYI0 METOJIMKY SKCIIEPHUMEHTAJIBLHOTO HCCIIEOBAHUS MapaMETPOB U XapaKTEPUCTUK HPHUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUSL.
s popmupoBaHus KOMIETEHLIUH HEOOXOUMO OCYIIECTBUTH PSAJl 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI M MCIOJIb3yEeMbIE CPEJICTBA OLCHUBAHMS IpEN-
CTaBJIeHbI B Ta0nuLE 9.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Cocrasn

3HaTh

YMmeTb

Bnanets
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ConepxaHue 31a-
II0B

3HaeT Ha3HAUEHUE, XapaK-
TEPUCTHKH, TApaMETPhI U
npocteime Gu3nuecKue
¥ MaTeMaTHYECKUE MOJIe-
71 1U(POBBIX U aHAJIOTO-
BBIX UHTETPAILHBIX MHU-
KPOCXEM pa3IN4HOM cTe-
IIEHU UHTErpaluy, YMeeT
apryMeHTHPOBAHHO BBHIOH-
paTth ¥ pearn30BBIBaTh Ha
npakTuke 3 HEKTUBHYIO
METONUKY YKCIIEPUMEH-
TaJbHOTO UCCIIEAOBaHUS
napaMeTpoOB U XapaKTepHu-
CTHK MUKPOSJIEKTPOHHBIX
YCTPOMCTB

VYMeeT apryMeHTHPOBAaHHO
BBIOMpATh U PEAIN30BbI-
BaTh Ha MpakTUKe P dek-
TUBHYIO METOAMKY DKCIIE-
PUMEHTAIBHOTO UCCIIEN10-
BaHUs apaMeTPOB U Xa-
PaKTEpUCTUK MUKPOIJIEK-
TPOHHBIX YCTPOMCTB

Brnaneer meTtopmkamu sKc-
HNEePUMEHTAIILHOTO UcCIe-
JOBaHUS TTapaMeTPOB U
XapaKTepPUCTUK PUOOPOB,
CXeM, YCTPOMCTB U ycTa-
HOBOK DJIEKTPOHHMKH U Ha-
HORJICKTPOHUKH pa3yiny-
HOTO (PYHKIIMOHATBHOTO
Ha3HAYCHUSI

Bunwl 3austui

* MHTepaKTUBHBIE MPaAK-
TUYECKUE 3aHATUS;

* HurepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LMY

* IlpakTnueckue 3aHs-
THUS;

» JlaGopatopHbie pabo-
THBI;

e Jlekuuu;

* CamocrosTrenbpHas pa-
oora;

* HHTEepaKTUBHBIE MpPaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* VHTepakTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

 JlaGopatopHblie pabo-
THBI;

» Jlexumuy;

* CamocTosiTenbHas pa-
oora;

* lHTEepaKTUBHBIC TIPaK-
THUYCCKUC 3aHATUA,

* lHTepakTUBHBIC 1a00-
paTOpHBIC 3aHATHS;

» JlaboparopHbie pabo-
THI;

* CamocTosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* KoutponbHas pabora;
* Oruer no 1aboparop-
HOI1 pabore;

* Ort4er 10 UHOUBUAY-
aJIbHOMY 3a/1aHHUIO;

* Brictymuienue

» KonrponbHas pabora;
* Ortuet no nabopatop-
HO1 paboTe;

e Ortuer N0 NHAUBUAY-
aJIbHOMY 33JIaHUIO;

* BslicTymienue

* Oruer o naboparop-
HOM pabore;

* OT4er 1o UHIUBUAY-
AJIbHOMY 3a/1aHUIO;

* BricTynuienue
(mokmnam) Ha 3aHSATUM;

(oxman) Ha 3aHIATHH, (moknan) Ha 3aHATUY; * Pedepar;
e TecT; * Tect; * DK3aMeH;
* Pedepar; * Pedepar;
¢ CobecenoBanue; * CobecemoBanue;
e JK3aMeH; * DK3aMeEH;
DopMyIMpOBKa MOKa3aTesie U KPUTEPUEB OICHUWBAHUS JAHHOW KOMIIETCHIIMU MPUBEJCHA B Ta-
omune 10.
Ta6mura 10 — [Tokaszarenu M KpUTEpUH OIICHUBAHUS KOMIIETEHIIMY HA dTarmax
Cocrasn 3HaTh VYMmeTh Bnanets
OT1nuno * 3HaeT METOUKY MPO- | * YMeeT MPOBOJMTH dKC- | * CBOOOIHO BIameeT Me-

(BBICOKMI YPOBEHB)

BeZIeHUsI (PU3UKO-MaTeMa-
TUYECKOIO U KOMIIBIOTEP-
HOT'O MOJIEJIMPOBAHUS UC-
CJIEyEMBIX IIPOLIECCOB
MUKPOJIEKTPOHHOM TEX-
HUKHU C UCIOJIb30BaHUEM

NepUMEHTaIbHbIE UCCIIe-
JIOBaHHUs MIPOLIECCOB B CH-
CTEMax MUKPO3JIEKTPOH-
HOM TEXHUKH C UCIIOJIb30-
BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX CUCTEM U

TOJIMKAaMU [IOCTAaHOBKH
3aauu MpoOBeACHUs Pu-
3UUYECKOro IKCIEPUMEH-
Ta, KOMIIBIOTEPHOT'O MO-
JIeJIMPOBAHNUS, METOANKA-
MU pELICHMSI I0CTaBJICH-

CornacoBaHa Ha noptane N2 15865

22




cpencTB 00paboTKu pe-
3YJILTATOB IKCIIEPUMEHTA;

npudOpoB, ymeeT 060c-
HOBBIBATh JIOCTOBEPHOCTH
MOJTYYCHHBIX pe3yibTa-
TOB;

HOM 3aJa4i 1 HaBbIKaMU
aHaJIn3a U npeacTaBlic-
HHA MTOJYUYCHHBIX pPC-
3YyJIbTAaTOB,

Xoporto (6a30BbIH

* 3HaeT METOJUKY IPO-

* Vmeer IMPOBOJIUTD DKC-

e Brianeer metonukamu

4ECKOr0 MOJIEJIMPOBaHUs
HCCIIEAYEMBIX MTPOLIECCOB
MUKPOJIEKTPOHHOH TEX-
HUKH C UCTOJIb30BaHUEM
COBPEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTHI;

ypOBeHI:) BEACHHUIA (1)I/I3I/IKO-MaTeMa- IEPUMCHTAJILHBIC MCCJIC- | MOCTAaHOBKHM 3a4a4H IPO-
TUYECKOTO M KOMIIbIOTEP- | JTOBAHUSA MPOLIECCOB B CH-| BEICHHS (PUIUUECKOTO
HOTO MOJEIUPOBAHUSA UC- | CTEMax MUKPOJJIEKTPOH- | JKCIEPUMEHTA, KOMIIbIO-
CJIEAYEMBIX IIPOLIECCOB HOM TEXHUKH C UCMOJIb30-| TEPHOTO MOAECIUPOBAHUSA,
MHKPOIJIEKTPOHHOM TEX- | BAHUEM COBPEMEHHBIX METOAUKAMU PELICHUS
HUKH C UCIOJIb30BAHUEM | KOMIIBIOTEPHBIX CUCTEM, | IIOCTaBJICHHOW 3aJauH,
CpencTB 00pabOTKH pe- 000CHOBaHHE JOCTOBEP- | aHAIM3 IMOJYYCHHBIX pe-
3yJIbTaTOB DKCIIEPUMEHTA, | HOCTH ITOJIYYEHHBIX pe- 3yJIBTaTOB U BHIOODP (op-
aHaJIN3 MOJYYEHHBIX Pe- | 3YJIbTaTOB BBHI3BIBACT 3a- MBI I[IpEJICTaBICHUs pe-
3yJAbTAaTOB TPEOYyeT Aopa- | TPyIHEHHE; 3yJIbTATOB BBI3LIBACT 3a-
OoTKH; TPY/IHEHHUS;

VYnoBneTBOpUTENbH | * 3HAET MepBOHAYAIb- * VYmeer peanu3oBbiBaTh | * Pabortaer mpu npsmMom

o (HOpOFOBBIP'I HBIC IIOHATHS O IPOBEAC- | HA NPAKTHUKE JIMIIb IIEP- Ha6HIOI[eHI/II/I;

YPOBEHB) HUU (DPU3UKO-MAaTEMaTH- BOHaYaJIbHbIC HABBIKU

MPOBEEHU dKCIIepH-
MEHTAJIEHOTO HCCIIEI0BA-
HUSI C UCTIOJIb30BaHUEM
COBPEMEHHBIX CPEJICTB
(bU3uKO-MaTeMaTHUECKO-
r'0 MOZICTTMPOBAHNS;

2.5 Komnerennus INK-5

[1K-5: roTOBHOCTHIO BBINIOJHATH pacdyeT M IMPOECKTHPOBAHHME AJIEKTPOHHBIX MPHUOOPOB, CXEM U
YCTPOMCTB pa3ITUIHOTO (PYHKIIMOHATHLHOTO HA3HAYCHHUS B COOTBETCTBHH C TEXHUYECKUM 33/J]aHUEM C HC-
MOJIb30BaHUEM CPEACTB aBTOMATH3AI[MHU MPOEKTUPOBAHUSI.

Juist popMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] TAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHIMH, MIPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U HCMOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS Ipen-
craBJieHbI B TabmuIe 11.
Tabmuma 11 — Dranel GopMUpOBaHUs KOMIETEHIIMH U UCIIOJIb3yEeMbIE CPEJICTBA OIICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanets

ConepxaHue 31a-
I10B

3Haet (aKThl, MPUHIIMIIGI,
MIPOLIECCHI, OOIIUE TTOHS-
TUS, TO3BOJISIFOLIUE BbI-
TOJIHATB PACUYCT U NPOCK-
TUPOBAHUE U3JIETUN MHU-
KPO3JIEKTPOHHOU TEXHUKHU
pa3IMYHON CTENIEHU UHTE-
T'payu B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM C
HCIIOJIb30BAHUCM CPCACTB
ABTOMATHU3ALIMHU MPOEKTH-
poBaHus

O0namaer quaa3oHOM
[IPAKTUYECKUX YMEHUH,
TpeOyeMBbIX IS pacueTa u
MPOEKTUPOBAHUS U3ACIIHI
MHKPOIJIEKTPOHHOU TEX-
HUKH Pa3IMYHOMN CTEIICHU
MHTErPALMH B COOTBET-
CTBUHU C TEXHUYECKUM 3a-
JAHUEM C UCITIOJIb30BaHU-
€M CPEeJICTB aBTOMaTH3a-
LIUH TPOECKTUPOBAHMS

BrinonHseT pacuer u
MIPOEKTUPOBAHUE U3IEIIUN
MHKPOIJIEKTPOHHOH TEX-
HUKH Pa3JIMYHOMN CTEIICHU
WHTErPALMK B COOTBET-
CTBUHU C TEXHUYECKUM 3a-
JAHUEM C UCIIOJIb30BaHU-
€M CPEeJICTB aBTOMaTH3a-
LIAW [TPOEKTUPOBAHMS

Buner 3angaTuit

* lHTepakTHBHBIE MPAK-
TUYECKUE 3aHATUS;

* HWHuTepaxkTuBHBIE J1a00-
paTOpHBIC 3aHATHS;

* lHrepakTUBHBIC JIEK-

* VHTepakTHBHBIE ITpaK-
TUYECKHUE 3aHATHS;

* HWuTepakTuBHbIE 1a00-
paTOpHBIC 3aHATHS;

* lHTrepakTUBHBIC JIEK-

* lHTepaKkTUBHBIE NTPaAK-
THYECKHE 3aHATHS,

* HuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHATHS;
 JlaGoparopHsie pabo-
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1IUH;

* [Ipaktuueckue 3aHs-
THUS,

» JlaGopartopHbie pabo-
THI;

e Jlekuuu;

* CamocrosTenbHas pa-
oora;

1UH;

* IlpakTuueckue 3aHs-
THUSA;

 JlaGopatopHblie pabo-
THI;

» Jlexumuy;

* CamocTosiTenbHas pa-
oora;

THI;
* CamocTosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* KoutponpHas pabora;
* Oruer no 1aboparop-
HOI1 pabore;

* Ort4er 10 UHOUBUAY-
aJIbHOMY 3a/1aHHUIO;

* Brictymienue

» KonrpomnbHas pabora;
* Ortuet no nabopatop-
HOM pabore;

e Otuer N0 HHAUBUAY-
aJIbHOMY 33JIaHUIO;

* BslicTymienue

* Ortuer no naboparop-
HOM pabore;

* OT4er 1Mo UHIUBUAY-
ATbHOMY 3aJ1aHUIO;

* BricTynuienue
(mokIan) Ha 3aHSATHH;

(moka) Ha 3aHATHH, (1oknam) Ha 3aHIATHH; * Pedepar;
e TecT; * TecT; * DK3aMeH;
* Pedepar; * Pedepar;
* CobecenoBaHue; * CobOecemoBaHnue;
e JK3aMeH; * DK3aMeEH;
dopmynmUpoBKa TOKa3aTelied U KPUTEPUEB OICHUBAHUS JaHHOW KOMIICTCHIIMU MPUBEACHA B Ta-
omune 12.
Tabmuma 12 — [Toka3aTesin U KPUTSPUU OIICHUBAHUS KOMIICTCHIIMH HA 3TaIax
Cocrasn 3HaTh VYMmeTh Bnanets
OtinyHO * OO6namaer akTuye- * OOmagaer nuana3oHoM | * BrINonHSAET pacueT u

(BBICOKMI YPOBEHB)

CKUMH U TEOPETHYECKH-
MU 3HaHUSIMM, II03BOJIS-
FOIIIMMU BBITIOJHATH pac-
YET U IIPOEKTUPOBAHUE
W3JIeJIHA MUKPOJJIEK-
TPOHHOM TEXHUKU pa3-
JIMYHOM CTEIIEHH MHTE-
rpauyy B COOTBETCTBUH C
TEXHUYCCKHUM 3aTaHHEM C
HCIIOJIb30BAaHUEM CPELICTB
aBTOMaTHU3alluy MMPOEKTH-
pOBaHMUS;

IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pacuera
U TIPOEKTUPOBAHUS U31e-
JIMI1 MUKPORJIEKTPOHHOM
TEXHUKH Pa3IMYHOU CTe-
IIEHU UHTErPaliu B COOT-
BETCTBUU C TEXHHUYECKUM
3aJJaHUEM C HCII0JIb30Ba-
HUEM CpPE/CTB aBTOMAaTH-
3allUM IPOEKTUPOBAHUS;

IPOEKTUPOBAHUE U3/IE-
JUA MUKPOAJIEKTPOHHOMH
TEXHUKH Pa3JIMIHON CTe-
IIEHU UHTETPALliH B COOT-
BETCTBHH C TEXHUYECCKUM
3aJJaHMeM, IIPOU3BOAUT
aHajn3, CIIoco0eH
npezaraTb TEXHOJIOTH-
YECKUE PELICHMUS;

Xoporto (6a30BbIH

* 3nHaet (paKThl, MPUHIH-

e (OOmagaer gUana3oHOM

* BrmonaseT pacucT u

BBINOJIHATH pacyeT u
IIPOEKTUPOBAHUE U3IE-

pPOBaHUS U3JEINI MUKPO-
ANEKTPOHHON TEXHUKHU

YPOBEHb) TBI, IPOIIECCHI, O0IITHE MPaKTUYECKUX YMEHUH, MIPOEKTUPOBAHUE U3IE-
MOHSTHS, O3BOJISIONIME | TpeOyeMBbIX AJIs pacyeTa | JIMH MUKpPOXJIEKTPOHHOM
BBITIOJIHATH PacyeT U Y IPOEKTUPOBAHUS U3/le- | TEXHUKU PA3IMYHOM cTe-
IIPOEKTUPOBAHUE U3IE- T MUKPORJIEKTPOHHOM | IE€HU MHTETPALUU B COOT-
JUH MUKPORJIEKTPOHHON | TEXHUKH Pa3IMYHOM CTe- | BETCTBHM C TEXHUYECKUM
TEXHUKH PA3JIMYHOM CTe- | IEHU MHTETPALUU B COOT-| 3aJlaHUEM C UCII0JIb30Ba-
MIEHU MHTETPALMH B COOT- | BETCTBUU C TEXHUYECKUM | HUEM CPEJICTB aBTOMATH-
BETCTBUU C TEXHUYECKHUM | 3aJlaHUEM; 3alMU IPOEKTUPOBAHMS;
3a/laHUEM,;

VYnoBnerBoputenbH | * 3HaeT (akTel, NpuHIK- | * Ob6nagaer ocHoBHbIMU | * [lpu mpsimom HabmO-

0 (IOpPOroBbIi TBI, IPOIIECCHI, O0IITHE YMEHUSMH, TPeOyEeMBbIMH | JE€HHUH BBITIOTHSIET pacyeT

YPOBEHB) MOHSTHS, TO3BOJISIOIIME | IS pacyeTa U IPOEKTU- | U MPOEKTUPOBAHUE U3JIE-

JIUA MUKPORJIEKTPOHHOM
TEXHUKHU C UCII0JIb30Ba-
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B11707 MHKpOBJ'ICKTpOHHOﬁ pa3J'IPI‘IHOfI CTCIICHU MH- HHUEM CPCACTB aBTOMATH-
TCXHHUKU pa3HHqHOfI CTC- TCrpanun, 3allMH IIPOCKTUPOBAHUA |
IICHU UHTCTpPALUU;

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA
Jist peanuzanuy BBIMIENEPEUUCIECHHBIX 3a/1a4 00y4eHUS] MCIONB3YIOTCS THIIOBbIE KOHTPOJbHBIC
3aJIaHUs WM WHBIE MaTepHaibl, HEOOXOAMMBIC JIJIsl OIIEHKH 3HAHWW, YMEHUH, HABBHIKOB U (MJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOIIUX dTarnbl (GOpMHUPOBAHHUS KOMIETSHIIMI B MPOIIECCE OCBOCHHUs 00pa3oBa-
TEJIbHOU MPOrpamMMBbl, B CIEAYIOIIEM COCTAaBE.

3.1 TecToBBIC 3a0aHUA
- I[JISI peanmaunn BI)IIHeHepC‘{I/ICJIeHHI)IX 3a1a4 O6y‘-IeHI/I$I I/ICHOJII)SYIOTCSI TUIIOBBIC KOHTpOJIL-
HBI€ 33/1aHUS WK WHbIE MaTepHalibl, HEOOXOAUMBIE JIsl OLIEHKU 3HAHWW, YMEHUH, HAaBBIKOB U (MJIM) OTIbI -
Ta JEeSATeNbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIIMI B MPOIECCE OCBOCHHUS 00-
pa3oBaTeIbHOM MPOrPaMMBbI, B CIEAYIOIIEM COCTABE

3.2 Temsl pedeparon
— OnTOo31EKTPOHHBIE NHTErPAIbHBIE MUKPOCXEMBI. Pa3HOBUHOCTH CTPYKTYp 3JIEMEHTOB MHTE-
T'paJIbHBIX CXCM. I/IHTeIpaHBHBIG CTa6I/IHI/I3aT0pLI HaIpsAKCHUS. CDYHKI_II/IOHEIHLHBIe Yy3JIbl aHAJIOT'OBBIX WH-
TerpajbHbIX cxeM. Moaudukanuu 6a30BbIX JOTHYECKUX 371eMEeHTOB. CHelalbHble 3JIeMEHThI IU(PPOBBIX
YCTPOMCTB: JIOTUYECKUE paCIIUPUTENH, IpeodpazoBaTenu ypoBHel. HapamuBanue pa3psiHOCTH KOMOHU-
HAI[MOHHBIX HU(GPOBBIX YCTPOUCTB. OCOOEHHOCTH MHTETpabHbIX cxeM. COBpeMEHHOE COCTOSHUE JJICeK-
TPOHUKH.

3.3 Tembl HHAUBUAYAJbHBIX 3aJaHUM
— HWunuBuayanbaoe 3aganne Nel «I[IpoekTrpoBaHre KOMOMHAIIMOHHBIX ITU(PPOBBIX YCTPOUCTBY.
NuauBunyanbHoe 3aganue Ne2 «IIpoekTupoBanue mocnea0BaTeNbHOCTHBIX U(POBBIX YCTPOUCTBY.

3.4 Bonnpocbl Ha coleceoBaHue

— ONTO31EeKTPOHHBIE UHTETPAIbHBIE MUKPOCXEMBbL. Pa3HOBUIHOCTH CTPYKTYp 3J1€-MEHTOB UHTE-
rpajbHBIX cXeM. VIHTerpanbHbie cTabumu3aTopsl HanpshkeHus. OYHKIIMOHANBHbBIE Y3JIbl aHAJIIOTOBBIX MH-
TerpajbHBIX cXeM. Momupukanuu 0a30BBIX JIOTHYECKHX JJIEMEHTOB. WHmuBHAyanbHOe 3amaHue Ne2
«[IpoexTupoBaHue NOCIEAOBATETFHOCTHBIX HU(POBBIX YCTPOUCTBY». CHelranbHbIe 3JeMEHThI U(PPOBBIX
YCTPOWCTB: JIOTHYECKHE PACIIUPHUTENH, MpeoOpa3oBarenu ypoBHeW. MuauBuayanbHoe 3amanue Nel
«[IpoexTupoBanue KOMOMHAIIMOHHBIX MU(PPOBBIX yCTpoilcTB». HaparuBanue pa3psaHOCTH KOMOMHAIIM-
OHHBIX ITUPPOBBIX YCTPOUCTB. OCOOEHHOCTH UHTETPATBHBIX cXeM. COBPEeMEHHOE COCTOSHUE JICKTPOHH -
KH.

3.5 Tembl OIPOCOB HA 3AHATHUAX
— MukpocxeMOTeXHUKa KaK pa3/iel MUKPOAJIEKTPOHUKU. [IpHHIMIIBI 1 OCHOBHBIE HANpPaBICHUS
MHUKPOCXEMOTEXHUKH. TepMHUHBI U OnpeAeseHus. DTalbl CXEMOTEXHHUUECKOTO MPOEKTUPOBAHUS MUKPO-
JIEKTPOHHBIX YCTPOUCTB.

3.6 TeMbl KOHTPOJILHBIX Pa0OT
— Maremarnueckuil anmapat nudppoBoi TexHUkH. KomMOumHanuoHHbIE HU(POBBIE YCTPOMCTBA.
[TocnenoBarenbHOCTHBIE U(PPOBBIE YCTPOICTBA.

3.7 Tembl 10K1210B

— 3ajayyu U OPUHLKINBI MUKPOVIEKTPOHHUKH. (DaKTOpBI, ONPEENAIOMNe PAa3BUTUE MHUKPOIIEK-
TpOoHUKU. OCHOBHBIE HANpaBIECHUS MUKPOAIEKTPOHUKH. OCOOEHHOCTH MHTErpajibHON M (DYHKLIMOHAIb-
HOM MHUKpPO3JIeKTpoHUKHU. Kiaccuukanus nzaenuii MUKpOJIEKTPOHUKHU. TepMUHBI U onpesesieHus. J1a-
bl IPOEKTUPOBAHMSI HHTETPATIbHBIX MUKPOCXEM.

— Dramnbl CXeMHOTO NMPOEKTUPOBaHMS LIU(PPOBBIX MUKPOAIEKTPOHHBIX CTPYKTYp. bazoBeie joru-
YeCcKHe 3JeMEHThI, MOAU(UKAUU 6a30BbIX JOIMYECKUX 3IEMEHTOB TPAH3UCTOPHO-TPAH3UCTOPHON JIOTH -
KM ¢ nuoaaMu M Tpansuctopamu LllorTku, moruku Ha xoMruieMeHTapHbix M/III-Tpan3ucropax, uCTOKO-
CBSI3aHHOM JIOTMKU. XapaKTePUCTUKU M TMapaMeTpbl 0a30BbIX JOIMYECKUX 3JIEMEHTOB HHTETPAJIbHBIX
CXEM.

— CrIpyKTypa, S5KBUBAJICHTHAs CX€Ma M NapaMeTphl AIEMEHTOB MHTETPAJIBHBIX CXEM: TPAH3HCTO-
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POB N-p-n ¥ UX Pa3HOBHUJHOCTEH, TPAH3UCTOPOB P-N-P, UHTETPAIBHBIX IHUOMAOB, IOJIEBBIX TPAH3UCTOP C
yrOpapisonmM pn-nepexonom, M/II-TpaH3ucTopoB, MOITYIPOBOJHUKOBBIX PE3UCTOPOB M KOHAEHCATO-
POB, 3JICMCHTOB INNICHOYHBIX WHTCIPAJIBHBIX CXCM. HepCHGKTI/IBHLIC snneMenTsl UMC: moieBnie TpaH3U-
CTOPBI C YIIPABJIAIOIIUM MEPEXOIOM METAJUI-IIOTYIPOBOJHUK Ha ocHOBE (Ga-As, MoJIeBbIe TPAH3UCTOPHI C
YIPABISIOLUM [IEPEX0JI0M METaJUI-IIOIYIIPOBOIHUK U rereponepexoqoM. dusndeckue OrpaHudeHUs Ha
yMeHbIIeHue pasmepon 35ieMeHToB UMC. CoBpemMeHHbIE TeHICHIIUU pa3BuTus TexHoiaorun MMC.

— lenu u 3agaun (QyHKIMOHATBLHOW MHMKPO3JIEKTPOHUKH, OCHOBHBIC HAIPABJICHUS PA3BUTHS.
OneMeHTH! (PYHKIIMOHATBHON MUKPOIJIEKTPOHUKH: TUHAMHYECKAsT HEOTHOPOAHOCTh, KOHTHHYaJIbHAS Cpe-
J1a, TEHEepaTop TUHAMHYECKON HEOJHOPOAHOCTH, YCTPOMCTBA YHpPABICHUS TUHAMHUYECKUMH HEOJHOPO-
HOCTAMH, OJCTCKTOP.

3.8 Dk3amMeHallMOHHbIE BONPOCHI

— 1. IlpencraButh AECATUYHOE YUCIO 78 B JBOMYHOW, BOCBMEPUYHOM U LIECTHAIUATEPUUHOMN
cucreMe cuucnenus. 2. IlpencraButs nBomunsiid kon uucen 123Q, 3AH. 3. IlpencraButh AecsATUYHBIE
yucna 85 u (-46) B mpsAMoM, 0OpaTHOM U JOTIOTHUTEIHFHOM KoJaxX Mpu 8-paspsaHoil ceTke. 4. Yka3aTh
MHUHTEPMBI, COOTBETCTBYIOIIME €IMHIUYHBIM HabopaM OyneBol (yHKLWH, 3a71aHHON kapToil KapHo. 5. 3a-
nucaTb MUHUMHM3UPOBAHHOE BhIpaXKeHHE OyleBOi (yHKIMH, peann3yeMoill KOMOMHALIMOHHOM CXeMOil.0.
VYKkazaTb BOCBMHUPA3PsIHOE CJIOBO, KOTOPOE HAJ0 MOAATh Ha MH(POPMALMOHHBIE BXOJBI MYJIbTHUILIEKCOPA
U1 peanmn3anuu OyneBor GyHkumu. 7. OnpenenuTs JBOMYHBIA KO Ha BBHIXOAaX KOMOWHAIIMOHHOMW CXe-
Mbl. 8. OnpeaenuTs QyHKIHMIO CPaBHEHUS IU(PPOBOrO KOMIIApaTopa, BBHIIOJIHEHHOIO Ha cymMMaTopax. 9.
Onpenenutp koddp¢uiueHT nepecyeta cuerurka. 10. OnpenenuTs BOCbMUpPA3psIIHOE CIOBO HA BBIXOJIE
peructpa mnocine 3aMblkanus kiova. 11. Onpenenuts nHpopmannonnyo emkocts [13Y B Outax. 12. Io-
JYYUTh BBIPAKEHUE, ONpEIEINAIollee BPEMEHHYI0 3aBHUCHMOCThH BBIXOJHOTO HAIPSDKEHUS MPOMOPIHO-
HaJIbHO-UHTErpupytomiero peryisropa (ITH-perynstopa) nmpu HyneBbIX HadyalbHbBIX ycioBusX. 13. Ompe-
JIEIUTh BBIXOJHOE HAIpsbKeHUE m3MepurenbHoro ycunutens. 14. Iloayuuts BelpaskeHue ko3¢ duurenta
nepeaavyr HanpspKeHUst akTUBHOTO TostocoBoro RC-guibrpa. 15. ITocTpouTh BpeMEHHYIO JUarpaMMy BbI-
XO/IHOTO HAampsiKeHUs MpeABApUTENIbHO OOHYJIEHHOTO MHTErparopa i 3a/laHHOM BPEMEHHOM auarpam-
MBI HallpsDKEHUS Ha BXOJE.

3.9 Tembl KOHTPOJILHBIX padoT
— Maremarnyecknii ammapatr nuGpoBord TeXHHKH. KoMOWHANMOHHBIE HU(POBHIE yCTPONCTBA.
[TocnenoBarenbHOCTHBIE TUGPOBBIE YCTPOUCTBA.
— Ipumenenne UMC onepalinoHHbBIX yCUIINTENEH.

3.10 Temb! J1a60paTOPHBIX padoT
Cunte3 1u(poBbIX YCTPOICTB HAa cyMMaTopax
CHHXpOHHBIN CUETYMK C 3a/IaHHOM 110CJIE10BaTEIbHOCTHIO CMEHBI COCTOSHUI
— CuHTes reveparopa UMITyJIbCHOM MOCIIEN0BATEIIBHOCTH
— VYcunurenu u npeodpa3zoBaTesii CUTHAJIOB HA ONEPALMOHHBIX YCHIIUTENAX

4 MeTonnuecKkue MaTepuabl
s obecnieueHust mporecca 0Oy4eHHS W pelIeHUs 3a7ad 00y4eHHUs] UCTIOIB3YIOTCS CIEAYIOIIHNe
MaTepuabl:
— METOJUYECKHE MaTepuabl, ONpeaesIONINe MPOLEAYpbl OLICHUBAHUS 3HAaHUN, YMEHUI, HaBbI-
KOB U (WJIM) OIbITA JESTENbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl (OP-MUPOBAHMS KOMIIETEHLIUN, COTJIACHO II.
12 paboueii nmporpamMmsl.

4.1. OcHOBHas1 JIMTEpaTypa
1. Jleroctae H.C. Mukpocxemorexuuka. [{ludppoas MukpocxemorexHuka: yaeOHoe mocoobue /
H.C. Jlerocraes, K.B. Uersepros, 2007. - 213 c.: (Hanuuue B 6ubmnorexke TYCVYP - 100 3k3.)
2. JleroctaeB H.C., UerBepro K.B. MukpocxemoTexHrKa. AHAJI0roBasi MUKpOCXEMOTEXHHUKA /
H.C. Jlerocrae, K.B. UereproB, 2014. - 238 «c. [OnekTpoHHbli  pecypc]. -
https://edu.tusur.ru/publications/4289

4.2. lonoiHUTEILHAS JIMTEPaTypa
1. IHapamo A.B. Muxkpoanekrponuka. Lugpposas cxemorexuuka: Yu. nocodue / A.B. Illapa-
noB. — Tomck: TOMCKHUI TOC. YH-T CUCTEM YIIp.M paanodieKTpoHuku, 2007 — 162 c., ISBN 978-586889-
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400-8-90 (mamuuue B omomuoreke TYCVYP - 90 3k3.)

2. Bgenmenwme B mpoliecchl HHTETPATBHBIX MUKPO- U HaHOTexHOoru# [Tekcr] : yueOGHOe mocobue
s By3oB: B 2 T./ pea. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - . - (HanotexHno-
norun). - ISBN 978-5-9963-0341-0. (nanuuue B 6nbamoreke TYCVYP - 45 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e TOCOOH s

1. JleroctaeB H.C. Mukpocxemorexuuka. [{udpoBas MUKpocXxeMOTeXHUKa:yye0.-MeTO/. MOCO-
oue / H.C. Jleroctaes, K.B. Uersepros; noa. pen. I1.E. Tposna. — Tomck: ToMck. roc. yH-T CUCTEM YIIP. U
panuoanexkrponuku, 2007.- 123 c. (a1 MOArOTOBKE K KOHTPOJIBbHBIM paboTa cTp. 9-36; 1 BBINOIHEHUS
WHIUBUIYTBHBIX 3aaHui CcTp. 41-74, 76-123). (nanuuue B Oubmorexke TYCVYP - 100 7x3.)

2. JleroctaeB H.C. MUKpOCXeMOTEXHHUKA: PYKOBOJCTBO K OpraHU3aLMU CaMOCTOSATENIbHON pabo-
ThI 1y1 ctynenToB cnenuansaoctu 210104 / H.C. Jleroctaes, K.B. UerBepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBoJCTBO IpeAHa3HAYEHO JUIsl BHIIIOJHEHUS CaMOCTOSITENbHOM paboThl cTp. 1-46; MOATOTOBKU K
KOHTPOJIbHBIM paboTaM cTp. 7-37; BBIIOJHEHUS] UHIUBUAYAIbHBIX 3a/laHuil cTp. 38-46 (Haynuue B OMO-
muoteke TYCVYP - 51 2k3.)

3. JleroctaeB H.C. MuKpo31€eKTpOHUKA: METOAUYECKHUE YKa3aHUS M0 U3YYEHUIO AUCLUILINHBI /
H.C. Jleroctaes, K.B. Uerepros. - Tomck:DakynpreT qucraniuonHoro o0ydenus, TYCYP, 2012. - 86 c.
VYkazaHus nmpeHa3HAuYeHbl U1 BBIIOJIHEHUS CaMOCTOSITEIbHOU paboThl cTp. 10-40, npoBeaeHus IpaKTH-
YeCKHUX 3aHATUH cTp. 41-53, BbIMONHEHUs J1abOpaTopHBIX padot ctp. 54-75, 83-86. [DneKTpoHHBIN pe-
cypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. TlarenTHas 0a3za P® o TOIOJIOTUSIM MHTETPaJIbHbBIX CXEM.
http://www1.fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system/
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