MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MuKpOBO/IHOBAas TEXHUKA

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka
HanpaenenHocts (mpoduib) / cnenuanu3anvs: MUKPOBOJTHOBASI TEXHUKA U AHTEHHbI
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTEeXHUKH
Kypc: 1

Cemectp: 2

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHocTH) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-

Opena Ha 3acenanuu kapeapslt CBUuKP «_ » 20 rona, mpoTokon No
Pazpabotunku:
Houent xad. CBYuKP A. B. ®areen
noueHt kag. CBYuKP A. 1O. TlonkoB

3aBenyroumii o0ecnieunBaromeit kad.
CBYuKP C. H. llapanroBuy

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

JHexan PT® K. YO. IlonoBa
3aBeayoNIHi BRITYCKAIOMICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JloueHT Kadeapsl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOU PaJUOTEXHUKHU
(CBYuKP) A. 1O. Tlonkos

3aBenyrouuii kadeapoit CBepXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiMOTEX-
nuku (CBUuKP) C. H. llapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ToaroroBka MarucTpoB B 00JaCTH pa3pabOTKH ¥ MPUMEHEHHUSI MUKPOBOJHOBBIX YCTPOMCTB, OCHO-
BaHHBIX HA HCIOJB30BAHUU AIIEKTPOMATHUTHBIX KonebaHui 1 BonH quama3zona CBY u mpenHa3HaueHHBIX
JUTs TIepeiaun, mpuéma u o0paboTku nHPOpMaIuy.

1.2. 3agaun QUCHUIINHBI

— Ilonyuenune HEOOXOAMMBIX 3HAHHUM 10 PU3MUECKUM OCHOBAM MOCTPOEHUS U (PYHKIIMOHHUPOBA-
HUSI MUKPOBOJIHOBBIX YCTPOMCTB;

— Ilonyuenune He0OXOAMMBIX 3HAHUN MO METO/IAM pacuyéTa OCHOBHBIX APAaMETPOB U XapaKTepH -
CTUK MMKPOBOJIHOBBIX YCTPOMCTB, IT0 OCHOBAM MX ITPOECKTUPOBAHMS;

— Ilonyuenne HeOOXOAMMBIX 3HAHUN MO METO/IAM U3MEPEHHMSI ANEKTPUUECKUX MTapaMeTPOB U Xa-
PAKTEPUCTUK MUKPOBOJIHOBBIX YCTPOMCTB;

— IlpuoOpereHne HaBBIKOB PabOTHI C COBPEMEHHOM M3MepuTenbHOU anmaparypoit CBU auamna-
30Ha.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctummmaa «MmuxkpoBonHoBast TexHuka» (b1.B.OJ1.4) otHocutTcs k Onoky 1 (BapuatuBHas
4acTh).

[TpenmiecTBYOUMMHI JUCHUILUTMHAME, (POPMUPYIOIIMMHU HAaYalbHBIE 3HAHUS, SIBIAIOTCS: MUKpo-
BOJIHOBBIE aHTEHHO-()UACPHBIE CUCTEMBI, Teopusi 3JIEKTPOMAarHUTHOW COBMECTHMMOCTH PaIUO3IEKTPOH-
HBIX CPEJICTB U CUCTEM.

HOCJICI[yIOH_II/IMI/I JUCHUIINIMHAMU SABJIAIOTCA: ABTOMaTI/BI/IpOBaHHOC MPOCKTUPOBAHUC AHTCHHBIX
cucteM, MUKpPOBOIHOBbIE U3MepeHusi, Teopust U TEXHUKA pPaJHOIOKALNU U paJOHABUTAIIH.

3. TpeGoBanusi K pe3yJibTATAM OCBOEHMS JUCUUILIUHBI

[Tponecc n3yueHus JUCUMIUIMHBI HApaBiieH Ha (JOPMHUPOBAHUE CIEAYIOIINX KOMIIECTSHIUI:

— OIIK-2 cnocoOHOCThIO UCHOJIB30BaTh PE3yAbTaThl OCBOCHUS TUCHUILUIUH MPOTPaMMbl Maru-
CTpaTypshl;

— IIK-2 cnocoOHOCTBIO BBIMIOTHATH MOJECIIMPOBAHNE OOBEKTOB U MPOLIECCOB C LENbIO aHANN3a U
ONTUMHU3AIMH HX MapaMeTPOB C HUCIOJIB30BaHUEM HMMEIOIIUXCS CPEICTB MCCIEI0BAaHMM, BKIIOYas CTaH-
JAapTHBIC MAKCThI MPUKIIAHBIX IIPOrpaMM;

— IIK-4 cnocoOHOCThIO K OpraHu3allii U MPOBEIECHUIO SKCIIEPUMEHTAIBHBIX HUCCIEIOBAHUNA C
MPUMCHCHHUEM COBPCMEHHBIX CPCACTB U METOHOB,

B pe3ynbraTe u3ydeHust TUCIUILIMHBI 00Y4aOIUICS TODKEH:

— 3HATh (pU3MUYECKHE OCHOBHI MOCTPOCHHUS U (PYHKIIMOHUPOBAHHUS MUKPOBOJIHOBBIX YCTPOICTB
Y CUCTEM; OCHOBHBIE METOBI pacuéra ImapaMeTpoB M XapaKTEPUCTUK MUKPOBOJIHOBBIX YCTPOWCTB U CH-
CTEM; OCHOBBI pabOTHI CO CTAaHAAPTHBIMU MAaKETaMHU MPUKJIAJHBIX MPOTPaMM AJIsi MOACTUPOBAHUS 00BEK -
TOB U IMPOLECCOB B MUKPOBOJIHOBBIX YCTPOI\/'ICTBEIX Hu CUCTEMax,

— ymeTb 0pOpMIISATH, IPEACTABIATh, JOKIAIBIBATh U ApTYMEHTHPOBAHHO 3aIUIIATh PE3yibTa-
Thl BBIIIOJITHCHUA pa6OTI)I; CaMOCTOATCIIbHO IIOJIb30BATHCA CTAHAAPTHBIMHU IMAKECTaMU MNPUKIIAAHBIX IIPO-
rpaMM JJis MOJICIUPOBAHUS OOBEKTOB U MPOIECCOB B MUKPOBOJIIHOBBIX YCTPOUCTBAX U CUCTEMAX;

—  BJaJeTh METOJaMU pacyéra apaMeTpoB U XaPAaKTEPUCTUK MUKPOBOJIHOBBIX YCTPOWUCTB U CH-
CTEM, OCHOBaMH HX pa3pa60T1<I/1 " IMPOCKTUPOBAHUSA; CTAHAAPTHBIMHA IMAKETAMU NPHUKIAAHBIX IIpOrpamMmm
JUTSL MOJICTTMPOBAHUS OOBEKTOB U MPOIIECCOB B MUKPOBOJIHOBBIX YCTPOMCTBAX M CUCTEMAX;

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOI padoThI
OO61ast TPyI0€MKOCTb JUCHUILUIMHBI cocTaBisieT 4.0 3aUeTHBIX eIMHMIIbI U MIpeJicTaBIeHa B Ta0mu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
2 ceMecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 58 58
Jlexuu 24 24
[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 86 86
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 30 30
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 35 35
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHuIb 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

CornacosaHa Ha noprtane Ne 38646

= ] = 2 @ 3 =
= = g S | g2 5 =
? S < B B 2 U
Ha3Banus pa3nenoB 1UCHUTIIIMHBL < ® o, o o 2 &5
= = g = 3 0 z E
(=9 rc::“ < ° 9 % CE)
= © =) s =
2 ceMecTp
1 MuKpOBOJTHOBBIE JIMHUU MEPEIaYM, UX 6 11 8 26 51 |OIIK-2, IIK-2,
napaMmeTpsl U xapakrepuctuku. Cormnaco- I1K-4
BaHUE.
2 MarpuyHbIil aHAJIM3 MHOTOMOIIOCHBIX 6 4 0 15 25 | OIIK-2, I1K-2,
YCTPOWCTB [1K-4
3 TumnoBbie MUKPOBOJIHOBBIE YCTPOMCTBA 6 3 8 24 41 |OIIK-2, TIK-2,
[1K-4
4 Vzmepenus rnapaMeTpoB U XapaKkTepH- 6 0 0 21 27 |OIIK-2, TIK-2,
CTHK YCTPOMCTB M MaTe€prajioB B Avamna- [1K-4
3oHe CBY
Hroro 3a cemectp 24 18 16 86 144
Hroro 24 18 16 86 144
4




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o) S E
= o, =
a o 2
~ S}
2 ceMecTp
1 MukpoBOITHOBBIE OO6m1ast Teopust PETyISIPHBIX HArPYKCHHBIX JIMHUI 6 OIIK-2,
JMHWUM NIepeiadu, uX (pexxumsl, koappunment orpaxenusi, KCB u KbB, IK-2, TIK-
rnapameTpsl U pEe30HaHCHbBIE CeueHusl, TpaHC-PopMalHsi CONPOTHUB- 4
XapaKTEPUCTUKH. JIEHUH, BXOAHOE CONIPO-TUBJIEHHUE, IKBUBAJICHTHbIE CE-
CornacoBanue. yeHus1). OCHOBHBIC XapaKTEPUCTHKU JTMHUHN TIepe1aun
(TUIIBI BOJIH, JUCIIEPCHUS, BOTHOBOE U XapaKTEPUCTH-
4eCcKOe COMPOTUBIICHUS, IOTOHHbIE TapaMeTpbl). Mu-
KpOBOJIHOBBIE JINHUU Niepenaun. Heperynspaoctu B
JuHUAX. YU€T notepb. KpyroBas quarpamma Boiib-
nepra-CMuTa. Y3KOMOJIOCHOE U IIUPOKOIIOJIOCHOE CO-
[JIACOBAHUE.
Hroro
2 MarpuuHblii aHanu3 MHoronostocHsle yCTporcTBa. BoaHOBOM 1 Kitaccu- OIIK-2,
MHOTOIIOJIFOCHBIX YECKHI noaxo/pl. BomHOBas MaTpuna paccesHusl. [K-2, TIK-
YCTPOWCTB Kitaccuueckue mMaTpuiibl CONPOTUBICHUN U POBOIN- 4
MocTeil. CBolicTBa B3aUMHOCTH, CHMMETPHUH U HEAUC-
CUIaTUBHOCTU. MaTpuubl nepenayn. Metos AeKOMIT0-
3UILIMY aHAJIN3a CJIOKHBIX YCTPOUCTB.
Hroro 6
3 TunoBsie PeaktuBHBIE M akTHBHBIEC Harpy3ku. CTynieHYaThie U 6 OIIK-2,
MHKPOBOJIHOBBIE IUTaBHBIE cornacyromue nepexoasl. O6bEMHBIE pe30- IK-2, TIK-
yCTpOMCTBA HaTopbl. PUNBTPHI. ATTeHI0aTOpbl. Pa30BpalaTeNn. 4
Jlenurenu MomHocTy. HanpaBieHHble OTBETBUTENN U
MocTbl. DeppUTOBBIE HUPKYIATOPHI U BEHTUIIH.
Hroro
4 Uzmepenus AHanu3zaTtopsl napaMeTpoB Lenei. Mismepenus xapak- OIIK-2,
mapamMeTpoB U TEPUCTHUK MACCUBHBIX U AKTUBHBIX MHOTOIIOJIFOCHBIX ITK-2, TIK-
XapaKTEePUCTUK yCTporcTB. MI3MepeHus 3/IeKTpUYECKUX apaMeTpoB 4
YCTPOICTB U MaTepUaioB | MaTepHaloB.
B quamaszone CBY Hroro 6
Hroro 3a cemectp 24

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCceYuBAKIIMMH (Peabl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU
P a31CJIbl JUCHUIINIMHBI U Me)KI[I/ICLII/IHJII/IHapHBIC CBsA3U C OGGCHG‘II/IBa}OH_II/IMI/I (Hpe,Z[I:I,Z[YH_[I/IMI/I) nu

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTHHAPHBIC CBSI3U

HammMmenoBanme JUCHUITIINH

Ne paznenoB jaHHOM TUCIMILINHEL, 115 KOTOPBIX
HEOOX0IMMO U3y4eHHEe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX AUCLUIIINH
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1 2 3 4

[IpenmecTByronme qUCUUILIMHBI

1 MuKpOBOJTHOBbIE aHTEHHO-()UAEPHBIE CUCTEMBI + + + +

2 Teopwst 51€KTPOMArHUTHON COBMECTUMOCTH pa-
JUOBJIEKTPOHHBIX CPENCTB U CUCTEM

- - - +

[Tocnenyromuye TUCITUTITUHBI

1 ABTOMaTHU3UpPOBAHHOE MPOEKTUPOBAHUE AaHTEH-

- + + +
HBIX CHCTEM

2 MUKpPOBOJHOBBIE U3MEPEHUS + + + +
3 Teopust ¥ TEXHUKA PaJMOJIOKALMHU U paluOHaBU- 4 . . N

ramnuu

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, 1 BUIOB 3aHS-

THH
§ Buner 3angaTait
= :
5 = © e
> y & s 8 DopMBbI KOHTPOJIS
= < ;
s = 5 g 5
° = @)
M =
OIIK-2 + + + + Jomarraee 3aganue,
KoHCneKT caMOoIIoATrOTOBKHY,
OtyeT mo nabopaTopHoOi pa-
6ote, Tect, Pedepar, Tud-
(dhepeHIIMpOBaHHBIN 3a4eT
[1K-2 + + + + Jomarraee 3ananue,
KoHcmekT caMonoAroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Tect, Pedepar, Jud-
(hepeHIIMpPOBaHHBIN 3a4eT
[1K-4 + + + + JloMamraee 3aganue,
KoncnekT caMonoaroToBKH,
Otuer no naboparopHoii pa-
6ote, TecT, Pedepar, dud-
(bepeHLIPOBaHHBIH 3aUeT

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT

TpynoeMkocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

2 cemectp
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1 MukpoBOJIHOBBIE 3HAKOMCTBO C CUCTEMOM aBTOMaTU3UPOBAHHOTO 4 OIIK-2,
JIMHUHU [epelayu, uxX npoekrtupoBanust EMPro [K-2, TIK-
napameTpsl U
P p MUKpOBOJIHOBBIE JIMHUU TIEpEaun 4 4
XapaKTEPUCTUKH.
CornacoBanue. Hroro
3 Tunosbie Harpy3ku MUKpPOBOJTHOBBIX JIMHUH niepenau, ¢a- 4 OIIK-2,
MUKPOBOJIHOBBIE 30BpAIATeIMOTPAKATETLHOTO I1K-2, I1K-
CTpOMCTBA N 4
yerp JIByXIOpPTOBBIE YCTPONCTBA (ATTEHIOATOPHI) 4
Hroro
Hroro 3a cemectp 16

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

3 ]
2 Z E
3 =
Z > 5
Haspanus paznenon HaumeHoBaHne IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | 2 & &5
- X
S =
e e g
= o
2 cemecTp
1 MukpoBOJIHOBBIE JIvaun nepenauu ¢ T-BoNHOM 2 OIIK-2,
WHUH 11 91, UX - -
1 CpeaaTH, BonHoBoIHEIE TMHNUK 2 IIK-2, IIK
napaMeTpsl U 4
XapaKTEPUCTUKH. Harpyxenubie dpuzepsr 2
CornacoBanue. Kpyrosasa nuarpamma Boasnepra-Cmura 3
VY3KONOJI0CHOE U IUPOKOIIOJIOCHOE COTIaCOBaHUE 2
Hroro 11
2 MarpuuHsblii aHaIN3 Matpu4HbIi aHAJIU3 MHOTOIIOJIFOCHBIX YCTPOMCTB 2 OIIK-2,
MHOTOIIOJTFOCHBIX . - -
OTOLIOIOC AHanu3 CII0XKHBIX YCTPOUCTB METOJIOM JIEKOMITO3H- 2 IIK-2, IIK
YCTPOMCTB L 4
Hroro 4
3 Tunosble 3amura pedeparoB B hopme npe3eHTanuu 3 OIIK-2,
MHKPOBOJIHOBBIE Hroro 3 I1K-2, I1K-
YCTpPOMCTBA 4
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B
tabiune 9.1.
Tabmuna 9.1 — Buabl caMmocTosITebHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH

3 =
g 5 =
Bunel camocTosTeIbHON & > 0
Ha3Banus paznenos = = @DopMBbI KOHTPOJISA

paboThI g s 2
=S 2 2
Y <

= S

2 ceMecTp
1 MukpoBosaHoBble JiuHuM | [loaroroBka k nmpakruye- 4 |OIIK-2, |/lomaiiHee 3aaHue,

CornacoeaHa Ha noprane Ne 38646 7




nepeaavu, ux mnmapamMeTpbl

CKHUM 3aHATHUAM, CCMHUHA-

I1K-2,

Koncnekr CaMOIIOAr0TOB-

U XapaKTEPUCTUKU. pam [1K-4 ku, Pedepar, Tect
Cornacosanue. [ToaroroBka k mpakTuye- 4

CKHM 3aHSTUSAM, CEMHHA-

pam

[ToaroroBka Kk nmpakTu4e- 5

CKHM 3aHATUSAM, CEMHHA-

pam

[ToaroroBka k mpaxkTuye- 4

CKHM 3aHSATHSAM, CEMHHA-

pam

[ToaroroBka kK mpakTuue- 4

CKHM 3aHSTHSAM, CEMHHA-

pam

[IpopaboTka JIeKIIMOHHOTO 5

MaTepuana

Hroro 26
2 MarpuuHblii aHaIU3 IToaroroBka K mpaxkTuye- 5 |OIIK-2, |/lomamHee 3a1aHue,
MHOTONOJIKOCHBIX CKHMM 3aHSITUSIM, CEMHHA- IIK-2, KoncnekT camMmonoaroros-
YCTPOMCTB pam [1K-4 ku, Tect

[ToaroroBka k mpakTuye- 5

CKHM 3aHSTHSAM, CEMHUHA-

pam

[IpopaboTka JIEeKIIMOHHOTO 5

MaTepuana

Hroro 15
3 Tunossie [ToaroroBka k mpakTuue- 4 OIIK-2, JlomaliiHee 3a1aHue,
MHKPOBOJIHOBBIE CKHUM 3aHATUSM, CEMHUHA- [IK-2, Koncnexr camonoaroros-
YCTPONCTBA pam I1K-4 k1, Otyer no gaboparop-

HOU Te, P T, TecT

[TpopaboTka JIEKITMOHHOTO 5 ofi pabote, Pegepar, Tec

MaTepuana

OdopmiieHre 0TIETOB TIO 7

naboparopHbeIM paboTam

OdopmieHre 0TYETOB 10 8

nabopaTopHBIM paboTam

Hroro 24
4 Nzmepenus napamerpoB | [IpopaboTka JIEKITMOHHOTO 6 |OIIK-2, |KoHCHeKT caMOomoAroToB-
Y XapaKTEPUCTHK MaTepuana [1K-2, ku, OTuer no Jaboparop-
YCTPOMCTB U g%[telpHaHOB OQOPMICHHE OTIETOR 110 8 [1K-4 HO¥ paboTe, TecT
B JIMAITa30H

AHanasone nabopaTopHBIM paboTam

OdopmiieHre 0TYETOB 110 7

nabopaTtopHbIM paboTam

Hroro 21
Hroro 3a cemectp 86
Hroro 86
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
HuddeperunpoBaHHbIi 30 30
3a4eT
JlomarnHee 3agaHue 5 5 5 15
Koncnekt camonoaroros- 5 5 5 15
KU
OTuet no nabopaTopHOii 10 10 20
pabote
Pedepar 10 10
Tect 10 10
Hrtoro makcumyM 3a nepu- 10 30 60 100
on
Hapacraromum nrorom 10 40 100 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU peAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOI cymmbl OanoB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2

11.3. IlepecueT cymMmMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJICTaBleH B TabiHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTU4HO)
85 -89 B (o4enp xoporio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa
1. VYerpoiictea CBY u anTeHHbI [DnekTpoHHBIN pecypc]: Yuebnoe nmocooue / lanruna JI. U.,
3amotpunckuii B. A. - 2012. 223 c. - Pexxum noctyna: http://edu.tusur.ru/publications/712 (mara obpare-
Hus: 09.07.2018).
2. AHTeHHHI [DnekTpoHHBIA pecypc]: YueOnoe mocodbue / Tomun I I - 2012. 145 c. - Pexum
noctyma: http://edu.tusur.ru/publications/2794 (nara oopamenus: 09.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. CazonoB JI.M. Anrennsl u yctpoiictBa CBY: YuebHuk ans By3oB. — M.: Beicmas mikona,
1988. — 432c. (manuuue B ounbamoreke TYCVYP - 18 3k3.)
2. ®pagun A.3. AHtenHo-puaepHsie ycrpoictBa. — M.: CBs3b, 1977. — 440c. (nanuuue B 61O0-
muoteke TYCVYP - 19 3k3.)

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAuYEeCKH e M0CO0Uus

1. Awntennsl u puneps! [DnexTponnslii pecypc]: COOpHHK 3a1au ¢ popMyIaMH U PELICHUSAMU /
lomun I'. T. - 2012. 237 c. - Pexxum ngoctymna: http://edu.tusur.ru/publications/2795 (nmata oGparienus:
09.07.2018).

2. VYcrporictBa CBY m aHTeHHBI [DIIeKTpOHHBIN pecypc]: YdyeOHOe MeTomaudeckoe mocodue /
[[Tanruna JI. U., 3amotpunckuit B. A. - 2012. 163 c. (ans npoBeAeHUs MPAKTUYECKUX 3aHATUIN) - Pexxum
noctyma: http://edu.tusur.ru/publications/715 (mata o6pamenus: 09.07.2018).

3. VYcrpoiictBa CBY u aHTeHHBI [ DNEKTPOHHBIN pecypc]: yaeOHO-METOIUIECKOe TOCOOHE 10 Op-
raHU3allMd CaMOCTOsTeNIbHONH paboThl crymeHToB / [ommu I. I - 2010. 42 c¢. - Pexum npocrymna:
http://edu.tusur.ru/publications/7 (mata oopamenus: 09.07.2018).

4.  MukpoBOIHOBasI TeXHUKa [ DeKTpoHHbIN pecypc]: Jlabopartopublii pakTukym / A. B. ®dare-
eB, A. B. KiokoB, A. C. 3amachoii - 2018. 90 c. - Pexxum mocrymna: https://edu.tusur.ru/publications/8228
(mara ob6pamenus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOMS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuXcs
13 yuciia JIvun C Ol"paHI/I‘-ICHHI)IMI/I BO3MOXHOCTAMHAU 3I[OpOBI>$I 1 MHBAJINI0B HpGZ[OCTaBJ'ISII-OTCSI B (bopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JUJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JAHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. PexomeHnyercs HCIONIb30BaTh MH(OPMALMOHHBIE, CIPAaBOUYHbIE U HOpPMAaTHBHbIE Oa3bl JaH-
HBIX, K KoTOpbIM Y TYCYPa umeercs noctym https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MUKpOBOJIIHOBOI TEXHUKH

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI JIJIsl TPOBEJCHHMSI 3aHSATUI CEMIUHAPCKOTO TUTIA, TIOMEIICHHE JIJISl KypCOBOTO MPOSKTHU -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTalHi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 328 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnstotepubie paboune ctanuuu (14 mr.);

- JleMoHcTpaimoHHoe 00opyI0BaHue IJisl Tpe3eHTalui (nmpoek-rop 1 mit., s3xkpan 1 mrT.);

- Ocmmmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mit.);

- I'eneparop curnana 33522A (1 mrT.);

- Bomermetp tmg. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 m.);

- Anamm3zatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- MynetumeTp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 miT.);

- I'eneparop 1'3-14 (2 wit.);

- I'eneparop '4-126 (1 mrT.);

- Usmeputens P2-60 (2 G10ka);

- Usmeputens P5-12 (1 mrT.);

- Usmepurenbhas auaus P1-27 (1 wr.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);

- OnopHO-NOBOPOTHOE yCcTpoicTBO (1 1IT.);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— Google Chrome

— Keysight Electromagnetic Professional (EMPro)

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MaTepuajJibHO-TeXHUYECKOE U IPOrPaMMHOe odecrneyeHue sl JIadOpaTOpHbIX padoT
JlabopaTtopust MUKpOBOJIIHOBOM TEXHUKHU
yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHHS 3aHATHI MPAKTUYECKOTO TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1ab0paTOpHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl TPOBEJACHHUSI 3aHATHII CEMUHAPCKOTO TUTIA, TOMEIIEHHE JIJIs1 KypCOBOTO MPOEKTHU -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYJIbTalMi

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 328 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepnsie paboune craniuu (14 mr.);

- JleMoHcTpamoHHoe 000pyI0BaHKE IS Tpe3eHTaNui (mpoek-Top 1 mT., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mit.);

- Usmeputens P2M-18 (1 m.);

- 'eneparop curnana 33522A (1 wr.);

- Bomet™meTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Araimmzatop cniektpa CK4M-04 (1 mi.);

- Ocuumnorpad mudposoit MS07104 (1 mwr.);

- MynstameTp tudposoit 34405A (1 mT.);

- Uctounuk nuranust GPD-73303S (1 mrt.);

- I'enepatop '3-14 (2 mt.);

- I'enepatop '4-126 (1 wrt.);

- Usmeputens P2-60 (2 610ka);

- U3meputens P5-12 (1 wr.);

- Usmeputenbrast uaust P1-27 (1 mrt.);

- Bexropusiii ananuzarop cursanos P4AM-18 (1 mr.);

- OMOpHO-TIOBOPOTHOE YCTPOHCTBO (1 1mIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Keysight Electromagnetic Professional (EMPro)

— Microsoft Office 2010 u ke

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. ITo kakoMy 3aKOHY IIPU U3MEHEHUHU YaCTOThl U3MEHSIOTCS IOTEpU B MeTaIax?:
a) MIpU YBEIMYEHNUHN YaCTOThl YMEHBIIAIOTCS 110 JINHEHHOMY 3aKOHY
0) pH yBEJIMUYEHUH YAaCTOTHI PACTYT MPOMOPIMOHAIBHO KOPHIO KBaJPATHOMY M3 YaCTOTHI
B) IIPH YBEJITMYEHUH YACTOThI pacTyT JIMHEHHO
') YMEHBIIAIOTCS MIPH YBEIMYEHUH YACTOTHI TPOMOPLHUOHAILHO KOPHIO KBAJAPATHOMY U3 YaCTOThI
1) HE MCHSIOTCS
2. Tlo kakoMy 3aKOHY TP U3MEHEHHUH YaCTOThI U3MEHSAIOTCS TOTEPU B TUAIIEKTPHUKAX?:
a) MIpU YBEIMYEHNUHN YaCTOThl YMEHBIIAIOTCS 110 JINHEHHOMY 3aKOHY
0) pH yBEJIMUYEHUH YACTOThI PACTYT MPOMOPIMOHAIBHO KOPHIO KBaJJPAaTHOMY M3 YaCTOTHI
B) IIPH YBEJITMUYEHUH YACTOThI PacTyT JIMHEHHO
') YMEHBIIAIOTCS MIPH YBEIMYEHUH YAaCTOTHI MTPOMOPLUOHATIBHO KOPHIO KBAJAPATHOMY U3 YaCTOTHI
1) HE MCHSIOTCS
3. TonmuHa CKUH-CIOS - DTO:
a) TOJIMHA OKCUTHOM TIIEHKH, 00pa3yIolielcss Ha MOBEPXHOCTH MeTaslIa
0) rmyOrHa MPOHUKHOBEHUS MOJISl B METAJLJI C YBEJIMUEHUEM €T0 aMIUIUTY/IbI B € pa3
B) IIyOMHA NPOHUKHOBEHHUSI MTOJIS1 B METAJIJI C YMEHBIIIEHUEM €r0 aMIUTUTY/IbI B € pa3
') IyOMHa MPOHUKHOBEHHUS MOJISl B METAJIJI C YMEHbBIIIEHUEM €T0 aMILIUTY/IbI B 2 paza
4. Pe3onaHcHsble ceueHus B JIII — 310 ceueHus, B KOTOPBIX:
a) KOMIIOHEHThI HANPSHYKEHHOCTHU MOJIE MMEIOT BELIECTBEHHbIE 3HAYECHUS
0) KOMIIOHEHTbI HAPSHKEHHOCTHU NOJIe MPUHUMAIOT MaKCUMaJIbHbIE WM MUHUMaJIbHbIE 3HAYCHUS
B) COIIPOTHUBJICHHUE JIUHUU PABHO CONPOTUBICHUIO HATPY3KU
I') CONPOTHUBIICHHUE JIMHUY SIBIISIETCS BELIECTBEHHBIM
5. KakuMm siBiisieTcst BOTHOBOE CONPOTHUBIICHHE JTUHUU
a) peaKTUBHBIM
0) BEIIECTBEHHBIM
B) TIOCTOSTHHBIM
T') IEPEMEHHBIM
1) KOMIUIEKCHBIM
6. lllnetid — aTo oTpesok duaepa:
a) pa30MKHYTBII Ha KOHILIE
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0) KOPOTKO3aMKHYTBIN Ha KOHIIE

B) Harpy >KeHHbII Ha aKTUBHOE COIIPOTUBIICHUE

T') Harpy>KEHHBIN HA KOMIUIEKCHOE COMTPOTUBIICHUE

1) UMEIOIIMI YUCTO PEAaKTUBHOE BXOJJHOE CONPOTHUBIICHUE

7. Ilo kakoMy 3aKOHY IIPHU U3MEHEHUH YaCTOThI U3MEHSETCS TOJIIMHA CKUH-CIIOs?:

a) P YBEJIMYEHUN YaCTOThl YMEHBIIIAECTCA M0 TUHEIHHOMY 3aKOHY

0) Ipu yBEIMUEHUU YACTOTHI PACTET MPOMOPIIMOHAIEHO KOPHIO KBAIPATHOMY U3 YaCTOTHI

B) MPU YBEJIMYEHUH YACTOTHl YMEHBIIIAETCS SKCIIOHEHIIUAIBHO

T') IPH YBEIMYEHUHU YaCTOThI YMEHBIIIACTCS IPOMOPIIMOHATEHO KOPHIO KBAJIPATHOMY U3 YaCTOTHI

1) HE MCHSETCS

8. 13 CKONBbKY 371€MEHTOB COCTOUT MATPULA PACCESIHUS ABYXITOIIOCHUKA?:

a) OJTHOTO

0) mByx

B) Tpex

T) 4YETBIPEX

9. K aByXMoat0OCHUKaM OTHOCSITCSA:

a) BEHTUJIN

0) Harpy3Ku

B) NIEPEXO/IbI

T') HalpaBJIEHHbIE OTBETBUTEIHN

10. Kakomy 3akOHy H3MEHEHHSI BOJIHOBOTO COIPOTHBIICHHS MMOMYHHSIIOTCS IIUPOKOIIOIIOCHBIC
MIJIABHBIC MEPEXOJIbI?:

a) KyOuueckomy

0) morapumMugecKoMy

B) SKCIIOHEHIIUATILHOMY

T') KBaJPaTUIHOMY

11. KakoBa JyI1Ha CTYIIEHH CTYIIEHYATOro COMIACOBAHHOTIO Mepexona?:

a) A

0) A2

B) M4

r) A8

12. JIoOpOTHOCTSH, CBA3aHHAS C TIOTEPSIMU B TUAJICKTPHKE, ONIPEAEIsIeTCs 1Mo Gopmye:

a) Qn=1/tgde

0) Qr=1/tgdp

B) Qn=tgde

r) Qn=1/tgdp

13. B 3aKkpBITBIX pe30HATOPAaX BO3MOXKHBI TOIBKO TaKHe KOIEOaHUs, Ui KOTOPBIX O JJIUHE Pe30-
HATOpa YKJIaJIbIBaeTCs 11EJI0€ YUCIIO:

a) A

0) A2

B) M4

r) 2A

14. K 4eTplpexnontocHUKaM OTHOCATCS:

a) GUIBTPHI

0) Harpy3ku

B) JACIUTEIN MOIITHOCTH

T') HallpaBJICHHBIC OTBETBUTEIN

15. PaGouas yactora ® 11 @BY ynoBneTBOpsIET YCIOBHIO:

a) o < orp

0) ® # orp

B) ® > ®OIp

rHo=0

16. KakoBa pa3MepHOCTb MaTpHIIbl PacCEIHU Ul aTTeHoaropa?:

a) 1x1
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0) 2x2

B) 3x3

r) 4x4

17. K neccunatuBHBIM yCTPOMCTBAM OTHOCSITCS:

a) (hazoBpamarenu

0) mepexopl

B) aTTEHIOATOPBI

T') HalpaBJIEHHbIE OTBETBUTEIHN

18. KakoBa pa3mMepHOCTb MAaTpUILIbl PACCESIHUS I JEJIUTENS Ha JBa KaHaa?:

a) 1x1

0) 2x2

B) 3x3

r) 4x4

19. Ha ocHOBe 4ero He MOXKET OBITh MIOCTPOEH JACIUTETh MOIIHOCTU?

a) nueiiguroro HO

6) ongroctynenvyaroro HO

B) KOJIbLIEBOI'O MOCTa

T') MUPKYJIATOpA

20. HanpaBieHHbIE OTBETBUTEIH, UMEIOIIUE JIBE TNIOCKOCTH CUMMETPHH, SBIISIOTCS:

a) cuH(pa3HO-TPOTUBO(DAZHBIMHU

0) KBagpaTypHBIMU

B) MOCTOBBIMH

T') IPOTUBOHANPABICHHBIMU

21. KakoBa mymmna nuieidos apyxnuieidasix HO?:

a) A

0) A2

B) M3

r) A4

22. C nOMOIIBIO KaKOro MOJIsl MO>KHO U3MEHUTDH HAIIPABJIEHUE LIUPKYISALIUHU B Y-LIUPKYIATOpe?:

a) MarHUTHOTO

0) PIMEKTPUIECKOrO

B) DJICKTPOMAarHUTHOTO

23. Kakoe Komu4ecTBO KaaTuOpPOBOYHBIX MEP JOCTATOUHO Ul KaTMOPOBKU CKAISAPHOTO aHAIH3aTO-
pa uemnei?:

a)2

0)3

B) 4

r) 12

24. Kakue ciydaiiHple OIIMOKM HE yYUTHIBACT BEKTOPHBIN aHAIM3aTOp LIEnei?:

a) TeTI0BO# apeid

0) mym

B) TI0JIb30BATEIILCKHE

I') IOBTOPSIEMOCTD

25. KakoB pexoMeHAOBaHHBIM ypOBEHb BXOJHOTO CHUTHAja BEKTOPHOIO aHAJIM3aTopa Lened st
HEJIMHENHBIX U3MEPEHUI?:

a) 0 nbm

0) 10 nbm

B) -10 nbm

r) 20 1bm

26. Kakoe ycTpoiCTBO HE OTHOCUTCS K HAIPABJICHHBIM?

a) MOCT

0) OTBETBUTEIH

B) LIUPKYJISITOP

T') CIUTUTTEP
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27. B KakoM Cily4ae Helb3s N0JIb30BaThCs COEANHUTENIBHBIM pa3béMOM?:
a) MIOCKOCTh LEHTPAIBHOTO NIPOBOIHUKA BBICTYAET OTHOCUTEIBHO BHELIHETO TPOBOJHMKA Ha 10

MKM

0) MJIOCKOCTh LEHTPAJIHLHOTO MPOBOJHUKA YTONAET OTHOCHUTEIHHO BHEIIHETO MPOBOJHHMKA HA 5
MKM

B) IJIOCKOCTh LIEHTPAJIBbHOTO MPOBOJHUKA YTOMAET OTHOCUTENIBHO BHEIIHETO MpoBOIHUKA Ha 10
MKM

') IUIOCKOCTh LEHTPAJHLHOTO MPOBOJHUKA YTOMAET OTHOCHUTEIBHO BHEIIHEro MpoBoAHMKA Ha 20
MKM

28. C moMomipio Kakor (GyHKIIUA MOXKHO HaOII0aTh PeIIEKTOrpaMMy BOJTHOBOTO COMPOTHBIICHUS
JIUHUM? :

a) TRL

06) TDR

B) TDT

r) TRM

29. Mcnonb30BaHUE HEPETYISIPHOM CETKH MO3BOJISET:

a) YBEITMYUTH BpEMs pacueTa MoJiesii 0e3 MoTepy TOYHOCTH

0) YMEHBIITUTH BpEMs pacueTa MoAeIu 0e3 MOTepHu TOUHOCTH

B) YMEHBIINTH BpeMs pacyeTa MOJAEIH C TOTepeil TOYHOCTH

T) YBEJIMYUTH BPEMs pacueTa MOJEIH C MoTepel TOUHOCTH

30. Kakas ceTka ¢ OoJbIleif TOUHOCTBIO ONMUCHIBACT LHMIIMHAPUIECKHE (QUTYpBI?:
a) TeTpadapaabHas

0) rexconabHAs

B) JIOKQJIbHASI

31. Kakoii meton pacueTa HauboJiee ONTUMAJICH JJIs pacueTa 0oJblIepa3MepHbIX 00bEKTOB?:
a) METOJ] KOHEYHBIX Pa3HOCTEH BO BPEMEHHOM 00JIacTH

0) MeToJl KOHEYHOTO UHTETPUPOBAHUS

B) METOJT (PU3UIECKONU ONTHUKH

14.1.2. TemMbl JOMaNIHUX 3aJaHUI

OO01mas Teopusi peryispHbIX HArpyKEHHBIX JUHUN (pekuMbl, koddduiueHT orpaxkenus, KCB u
KBB, pe3onaHcHble ceueHus, TpaHCPOopMaIisl CONPOTHBIIEHUHM, BXOJHOE COMPOTUBJICHUE, SKBUBAJICHT-
HbIe cedeHus). OCHOBHBIE XapaKTEPUCTUKHU JIMHUN Mepeauu (TUIIbI BOJH, TUCTIEPCHs, BOITHOBOE U Xapak-
TEPUCTUUYECKOE COMPOTHBIICHUS, TOTOHHBIC MTapaMeTphl). MUKPOBOITHOBBIC JIMHUU Tiepenaun. Heperysp-
HOCTHU B JIMHMX. YU€r notepb. KpyroBas nuarpamma Bonbnepra-Cmuta. Y3KONMOJIOCHOE U IIUPOKOIIO-
JIOCHOE COITIAaCOBaHHE.

MHoronositocHbIe ycTporcTBa. BOIHOBOM M KnacCUUYeCKuid oaAxoapl. BoiHoOBast Marpuia pacces-
Hus. Kitaccuyeckue mMaTpuilbl CONPOTUBICHUN U npoBoguMocTel. CBoicTBa B3aUMHOCTH, CUMMETPUU U
HEJIMCCUNIAaTUBHOCTU. MaTpuuel nepeaaun. Meroa JeKOMITO3ULMN aHAJIN3a CII0KHBIX YCTPOMCTB.

PeakTuBHBIC M akTUBHBIE Harpy3ku. CTymeHYaThle W TUIABHBIE cOTVIacyroImue nepexoapl. O0bEm-
Hble pe3oHaTopbl. PuibTpel. ATTeHoaTopsl. dazoBpamarenu. lenurenun momuoctu. HanpapneHnubie oT-
BETBUTEIN U MOCThL. DeppUTOBBIE HUPKYISATOPHI U BEHTHIIH.

AHanu3atopsl mapaMeTpoB Leneu. M3zmMepenus xapakTepucTUK NaCCUBHBIX M aKTUBHBIX MHOTOIIO-
JIFOCHBIX YCTPOMCTB. M3MepeHus ANeKTPUUECKUX TapaMEeTPOB MaTepHAIOB.

14.1.3. Tembl pedpepaToB
1. PeakTuBHBIE U AKTUBHBIE HATPY3KH JUIsl IIOJIOCKOBBIX JIMHUM.
2. CryneHuaTble U IJIaBHBIE COTIACYIOIINE MEPEXO/Ibl B MOJIOCKOBOM HCTIOIHEHUN
3. IInupoKoMoI0CHbIE KOAKCHAJIbHO-BOJIHOBO/IHBIE ITEPEXO/BI.
4. llInpoxonoaoCcHbIE BOTHOBOAHO-IIOIOCKOBBIE IEPEXO/IBI.
5. Pe3oHaTopsb! A1 OJIOCKOBBIX TPAKTOB.
6. OUIBTPBHI U MYJIBTUILIICKCEPHI B IIOJIOCKOBOM UCTIOJIHEHHH.
7. IlInpOKONOI0CHBIE aTTEHIOATOPHI IJIs ITOJIOCKOBBIX TPAKTOB.
8. dazoBpariareny Ha pacrpeieIEHHbIX AIeMEHTaX.
9. llupoKoIoI0CHBIE HAIIPABJIEHHBIE OTBETBUTEIN B BOJTHOBOJHOM HCIIOJHEHUH.
10. [IupoxomnonocHele HanpaBieHHble MOCThl CBY nuana3ona.
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11. CumMmeTpupyroe yCTpONCTBa Ha paclpeAeIEHHbIX TapaMeTpax.

14.1.4. Bompochbl Ha CaMONIOATOTOBKY
OcHoBHbIE THUIIBI GUAECPHBIX JIMHUHN, UX TApaMETPbl U XapaKTEPUCTHKHU.
Tpanchopmariyst CONPOTUBIICHHUH B TMHUU C HATPY3KOH U CIIOCOOBI €€ COTIacCOBaHMUS.
MarpuyHoe onucanue U MeTobl pacuéra ycrpoiicts CBU
KoHcTpykumu, 351eKTpUUeCcKUe MapaMeTphl U XapaKTepuCTUKH ycTpoiicts CBU
OcCHOBBI aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBaHus ycrpoiicts CBY
MeTtozap! U3MEPEHNH OCHOBHBIX [TaPAMETPOB M XapaKTEPUCTUK YCTpPOUCTB U Marepuanos CBY.

14.1.5. Bonpocsl 1u¢depeHIIUPOBAHHOIO 3a4eTa

1. Jluaum nepenauu: onpeneseHue; peryasipHble, HEperyasipHble, OAHOPOIHBIE, HE OAHOPOJHBIE.
OTKpBIThIC, 3aKPBITHIE — UX JOCTOMHCTBA U HEAOCTATKH, MpUMeHeHus. [Ipumepsl.

2. PaguonuHus: NOHATHE, CTPYKTYpHAs cXeMa, IpuMephl. JJOCTOMHCTBA M HEJOCTATKHU 110 CPaBHE-
HUIO ¢ QUACPHBIMH JTUHUSIMHE. [[pUHIHIT 3IEKTPOIMHAMUYECKOTO ITOI00HSI U €r0 MCIIOJIb30BaHUE TIPH pac-
YyeTax U SKCIIEPUMEHTAIIbHBIX UCCIEIOBAHUSIX.

3. OcHOBHBIC MapaMeTPbl U XaPAKTEPUCTHKU (DUICPOB: TUIIBI BOJIH, TUCTICPCUOHHAS XapaKTepH -
CTHKA, 3aTyXaHHUe, IEKTpUUIECKasi IPOYHOCTb, MPEACIIbHAS U TOIyCTUMAasi MOLIHOCTH, BOJIHOBOE COIIPO-
TUBJICHUE, TIOTOHHBIE MTapaMeT-Phl.

4. Marematudeckas Mojaensb Juaui nepegadn CBY. OcHoBHBIE TpeOOBaHUS, MPEIbIBISEMbIC K
bunepHbiM TUHUAM. YacTOTHBIC 3aBUCUMOCTH 3aTyXaHUs B TIPOBOJHUKAX U AUIJICKTPUKAX.

5. O0ObsicHuTe, TOYeMy OOBIYHO PabOTAIOT HA BOJIHE OAHOTO TUIIA, B YACTHOCTU O-HOBHOTO. B ka-
KHUX CJIydasx paOOTalT Ha BOJHAX BBICIIMX THUMOB? B KakuX JTUHUSX UMEET MECTO JUCTIEPCHUS U B UYeM
npossisieTcs? Kak oHa BIUsSET Ha pacipoOCTpaHEHUE CUTHAJIOB?

6. JIByXnpoBoOAHAs U KOaKCHUaJbHas JIMHUU: BOJTHA OCHOBHOTO THUTIA, €€ JJINHA U (pa3-Basi CKOPOCTH,
BOJIHOBOE COMPO-THUBIICHHUE, IOTOHHBIE MTapaMeTphl. YcIoBHUe pabOThl HA BOJIHE OCHOBHOT'O THUIIA B KOAKCH -
aJbHON JIMHUU. MapKUpOBKa KOAKCUAJIbHBIX Ka-OeieH.

7. I1o10CKOBBIE 1 MUKPOIIOJIOCKOBBIE JINHUU: Pa3HOBUAHOCTH, BOJJTHA OCHOBHOIO THIIA, €€ JJIMHA U
¢dazoBasi CKOPOCTh, BOTHOBOE COMPOTUBIICHHE, TIOTOHHBIC MTApaMETPhI, CTPYKTYpa TOJIS.

8. BoIHOBOABI MPSMOYTOJIBHOTO CEUYEHHUs. THUIbI BOJIH, KPUTUYECKHUE IMHBI BOJIH. BoiaHa OCHOB-
HOTO THUIIA, YCIIOBHE €€ CYIIECTBOBAHMS, CTPYKTYpa MOJIsA, XapaKTEPUCTUUECKOE 1 BOJIHOBOE COMPOTHUBIIC-
HUs, IIepeiaBaeMasi MOIHOCTb. TeXHOJIOrUsl U3rOTOBJICHUS U cTaHAapThl. [IpuMeneHus.

9. BonHOBOIBI KPYIJIOTO CEeUeHHUs. TUIBI BOJH, KPUTUUYECKHUE JIJIMHBI BOJH. BoiHAa OC-HOBHOTO
THUIIA, YCIIOBUE €€ CY-LIECTBOBAHUS, CTPYKTypa MO, XapaKTEPUCTUUECKOE U BOJIHOBOE CONPOTUBIICHUS,
nepenaBaemMasi MOIHOCTb. Tex-Hoyiorust u3roroieHus. [Ipumenenus.

10. JIuanm niepenavu ¢ MOBEPXHOCTHOW BOTHOMU. [ToHsATHE MOBEPXHOCTHOM BOJIHBI, €€ JTMHA U (a-
30Basi CKOPOCTh, CTPYKTypa noJist. [Ipumepst peanusanuii JIIT ¢ HOBEpXHOCTHOM BOJIHOW U IPUMEHEHHS.

11. quanazonsl quH BoaH. [Tonstue CBY. Tumbl npuMeHsIeMBbIX B pa3IMUHbIX Juamna-30Hax (hu-
nepoB. [IoHATUS 3KBU-BaJCHTHBIX JIMHUKA U CXeM. BOJIHOBOM M KJIACCHYECKHM MOIXOIbI, CBSI3b MEXKIY
HUMU.

12. Koapdunment orpakenus ot Harpysku, KbB, KCB, conpoTuBieHue JIMHUN U CO-OTHOILIICHHUE
Mexny Humu. [loBe-geHue momyns kodpduirenTa oTpakeHus B ujeanbHbIX U peanbHbix JIII. Pe3o-
HAaHCHBIE CEYCHUS, 3HAUCHHS B HUX HANPSXKEHHOCTEN MOJIEN U CONTPOTUBJIEHUM.

13. Koaddunuent orpaxkenus ot Harpy3ku, KbB, KCB, conpoTuBienrne JUHUN U COOTHOIIICHHE
Mexay HuMU. [loBe-neHne Moyl Ko3QPUIIMEHTa OTPaKEHUS B UICANTBHBIX M PealbHBIX JIMHUSX. Pexu-
MblI B JIIT 1 uX CBA3B C CONPO-TUBICHUEM HATPY3KH.

14. ®opmyna TpanchopMauu COMPOTUBICHUIA C MOSICHCHUSIMHA. DKBHBAJICHTHBIC CECUCHUS U pac-
CTOSIHUSL MEX1Yy HUMHU. BXxomHoe conmpoTHBieHHE OTpe3ka (uaepa, 3HaueHUs B cilydyae peaKTHBHBIX Ha-
rpy3ok. [loHsTre meido, WX BXOJHBIC COIPOTUBICHHUS, TPUMCHCHUS.

15. ®opmyna TpanchopMaui CONPOTUBICHUM C OACHEHUSIMU. Pe30oHaHCHbBIE CeYeHUs U paccTo-
SHUS MeX 1y HUMU. [loBeeHre B HUX KOMIIOHEHT HAMPSKEHHOCTH AJIEKTPUUYECKOr0 1 MarHUTHOTO TIOJIEH,
CBsI3b C MoAyJieM Kod(u-IIMeHTa OTpakeHus: OT Ha-rpy3ku. COnpoTUBIEHUE JUHUHU B PE30HAHCHBIX Ce-
yeHusx u cBsi3b ux ¢ KCB u KBB.

16. Y3K0noJI0CHOE COIIacOBaHNE aKTUBHBIX HArpy30K. UeTBEPThBOJHOBBIE IOHUKAOIINE U ITOBbI-
HIaroIme TpaHc-GpopMaropsl, ux BkiItodeHus B JII1 u BEIOOp 3HAYEHU COMPOTHBICHUN. DKBUBAJICHTHBIE
cxembl, pacnpenenenus Hanpsokenusi, KbB win KCB Bross JIIT npu cornmacoBanuu.
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17. Y3k0moja0CHOE COTTacOBaHUE KOMIUIEKCHBIX HAarpy3oK. MeToj] KOMIEHCUPYIOIIUX PEAKTUBHO-
CTEH, MOCJEeN0Ba-TENbHOE U NapajuieapHoe BKIoYeHHs ux B JIII. DxBuBanenTHole cxemsl. [loscHeHns Ha
Kpyroso# nuarpamMmme Bonbnepra — Cmura.

18. Y3K0IoI0CHOE COrTacoBaHUE KOMIUIEKCHBIX HArpy30k. MeTo KOMIEHCUPYIOIUX PEaKTUBHO-
CTeH, UX peanau3alus B BOJIHOBOJHON TEXHUKE, SKBUBAJIEHTHBIE CXEMBI.

19. Tunoseie snemeHTbl TpakToB CBY: SKBUBAJIEHTHl aHTEHH, PEAKTUBHBIE HArpy3KH, 4YeT-
BEPTHBOJIHOBBIE METAJUIMUECKUE N30SI TOPHI.

20. TunoBblie 35emMeHThl TpakToB CBY: BOJIHOBOIHBIE COEAMHEHNS, TIOBOPOTHI, KOAKCUAIBHO-BOJI -
HOBOJIHBIE MIEPEXObl U IEPEXO/IBI C MPSMOYTOIBHOTO BOJTHOBO/IA HA KPYIJIBIM.

21. OOBEMHBIN pe30HATOP: YCTPONCTBO, PA3HOBUIHOCTH, TprUMeHeHUs. CpaBHEHHUE ¢ KoeOaTeb-
HBIM KOHTYpOM. BKIlIoueHure B TPaKT, CBA3b C BHEUTHUMU LEIISIMH.

22. O0BeMHBIE PE30HATOPHI: THUITHI KOJIEOaHM, pe30HAHCHBIE JUTMHBI BOJIH, TOOPOTHOCTH. YCTPOii-
CTBO M MPUMEHEHUE KOAKCHAJIBHOTO PE30HATOpA.

23. CryneHyarble W IUIaBHBIE coriacylonue mnepexonsl. Kiaccudukanus ympaBisFONInx
yCTpoHCcTB. MeXxaHMYEeCKUE aTTeHI0ATOPhI U (ha30BpalaTesy.

24. Muoronomocaukn CBY: mmockocTu oTcuera ¢as, BOIHOBON M KIACCHYECKUN TO-XO/IbI OTIH -
CaHus, HOPMHPOBKA TOKOB M HAMPSKEHUH, TAAAIONIUE U OTPAKEHHBIE BOJIHBI.

25. BonmHoBas matpuia paccestHus: (GU3UYSCKHA CMBICT AJIEMEHTOB, HCIIBITATCIILHBIC PEKUMBI.
IIpumeHeHus.

26. MaTpuIiibl COPOTHBICHUH U TIPOBOAUMOCTEH: (PU3MUECKUN CMBICI 3JIEMEHTOB, HC-TIHITATEIIb-
HbIe pexXuMbl. [Ipu-mMenenus.

27. VneanbHble U pealibHbIe MAaTPHUIbl. MaTpuila paccestHusl UIeaJbHOTO BEHTHIISA, (PU3HMUECKUN
CMBICJI €€ JIEMEHTOB.

28. ®dyH1amMeHTalIbHbIE CBOMCTBA MAaTPHIL: B3aUMHOCTH, CHMMETPHUH, HEIMCCUNTIAaTUBHO-CTH; TTOHSI -
THS1, MaTeMaTU4YecKue (GopMyaMpPOBKH, HEOOXOIUMOCTh YUeTa.

29. HenuccunaTUBHBIA YETHIPEXITOIIOCHUK: MATPHUILIBI COMPOTUBIICHUN U paccesiHus. PeakTHBHBIN
MHOTOIOJIFOCHUK.

30. ®epputhl U Ux cBoiicTBa. HeB3ammHbIe ycTpolicTBa Ha ocHOBe dddekra Dapanes u ¢ mo-
MEePEYHO-TIOIMAarHHYCHHBIM (eppuToM (BeHTHIHN ). Da3zoBpalaTenu.

31. Hupkynstop: NOHATHE, MATPHULIBI PACCESIHUSA, YCTPOMCTBO, HA3HAYCHUE U TPUMEHECHUS.

32. HanpaBiieHHbIN OTBETBUTENb: TOHATHE, MAaTPULIA PaCCesHUS, YCTPOUCTBO, HA3HAYE-HHUE U MPH -
MEHEHHS.

14.1.6. Tembl J1a0opaTOpHBIX padoT
3HaKOMCTBO C CHUCTEMOI aBTOMaTU3UPOBAHHOTO NpoekTupoBanus EMPro
Harpy3ku MUKpPOBOJIHOBBIX JIMHHM Nepeauu, pazoBpalaTean
OTpaXkaTeIbHOTO
MI/IKpOBOJ'IHOBI)IG JIMHUU nI€peaadn
JIByXIIOpTOBBIE YCTPOMCTBA (aTTEHIOATOPHI)

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
3peHus OIpOC IO TEPMHUHAM (MHIUBUYaJIbHO)

C HapymICHUsAMHA Pemrenne AUCTAHIIMOHHBIX TCCTOB, HpeI/IMYH_[eCTBeHHO JUCTaHIMOHHBIMHA
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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