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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IoxroroBka 6akanaBpoB B 00J1aCTH pa3pabOTKU U obecrieueHus: GyHKIMOHUPOBAHUS YCTPOUCTB
CBUY 1 aHTEHH B paJuOTEXHUYECKUX CUCTEMAX.

1.2. 3agauy AUCHUILIUHBI

1. W3ydeHue oCHOBHBIX THUIOB (hUACPHBIX JTUHUM, ycTpoiicTB CBY 1 aHTeHH, UX mapaMeTpoOB U
XapaKTEePUCTHK.

2. V3ydeHune KOHCTPYKIIHI 3JIeMEHTOB (prmepHOTro TpakTa, ycrpoiictB CBY u anTeHH.

3. Uzydenue cocoboB coriacoBanus ycrpoiictB CBY u aHTeHH B pUACPHOM TpaKTe.

4. N3zyuenue onucanus yctpoiicts CBY nmocpeacTBOM MaTpUYHOTO amnmapara.

5. W3yueHne MeTog0B pacyéTa OCHOBHBIX THUIIOB AHTEHH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumind: Moayns cneransaocta (general hard skills — GHS).

Nunexc qucuumiuasl: 51.0.03.11.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. CnocobeH k OIIK-3.1. 3naeT MmeTOIBI 3HaeT METOIBI UCCIIEAOBAHUA AaHTEHH U

JIOTUYECKOMY pelleHus 3a/1a4 aHAJIU3a U ycrpoiicte CBY, MoznenupoBaHus ux
MBIIUICHHUIO, pacyera XapaKTepUCTHK YaCTOTHBIX U BPEMEHHBIX XapaKTEPUCTHUK C
000011eHu10, PaarolNIEKTPOHHBIX cucTeM U |ipuMmeHenueM CAITIP.

IIPOTHO3UPOBAHUIO, YCTPOWCTB C IPUMEHEHUEM

IIOCTaHOBKE COBPEMEHHBIX CPEACTB

HCCIIEI0BATEIIbCKUX U3MEPEHUS U

3a/1a4 ¥ BHIOOPY MyTeH  |MPOEKTUPOBAHUSA
HUX JOCTHUXKCHUAA,
OCBOEHUIO pabOThI Ha

COBPEMEHHOM OIIK-3.2. YmeeT YMeer aHaTu3UpOBaTh, MOJECIUPOBATH U
M3MEPUTEIIBHOM, aHAJIU3UPOBATh, MPOTHO3UPOBATH MMOBEJICHUE aHTEHH U
JIMArHOCTHYECKOM U MOJCINPOBATD U ycrporicts CBY

TeXHOIOTHIECKOM MIPOTHO3UPOBATH MOBEJCHHE

06OpyLOBAHHH, PaMOdIIEKTPOHHBIX CUCTEM H

UCIIONIB3YEMOM JIJIS KOMILICKCOB

peIHeHI/ISI pa3JII/I‘-IHI)IX
Hay‘-IHO-TeXHI/I'-ICCKI/IX
3a1a4 B 00J1acTu

OIIK-3.3. Braneer HaBbikaMu | Binaseet HaBbIKaMu 3KCILTyaTalluu

. paboThI Ha COBPEMEHHOM BBICOKOYACTOTHOT'O U3MEPUTEILHOTO

PaIuo3IEKTPOHHON

U3MEPUTEIIEHOM U 000py10BaHUs JIS aHAIM3a YAaCTOTHBIX U
TEXHUKU U .

JIMarHOCTUYECKOM BPEMEHHBIX XapaKTepUcTHK ycTpoiicts CBY
UH(POPMALMOHHO-

000py1I0BaHUHU Y aHTEHH.
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTU

IpodeccuonanbHbIe KOMIIETEHIIUN

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKa3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh TUCIUTUTHHBI COCTABISET 6 3a4eTHRIX eUHUIL, 216 akaJeMHUeCKUX 9acoB.
Pacnipenenenue Tpya0eMKOCTH TUCIUILIAHEI 110 BUJAM YYEOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.
Ta6ymma 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJaM YU4eOHOM JIeITeIbHOCTH
Bcero Cemectpsl

4acoB |4 cemecTp |5 cemecTp

Bunbl yueOHOM nesTeNbHOCTH

KonTakTHas aynuTopHasi paboTa 00yyaromuxcsi ¢ 88 70 18
npenojasareJieM, Bcero

JIeK1IIMOHHbBIC 3aHATUS 36 36
IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHbie 3aHITHS 16 16

Kypcosast pabota 18 18
CamocrosiTeibHas padoTa 00y4alomuXcs, B T.4. KOHTAKTHasI 92 38 54
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero

BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 10 10
[loaroroBka Kk TECTUPOBAHUIO 9 9
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 10 10
Harmmcanne otyera nmo nmabopaTopHoit pabote 9 9
Hanucanue oTueTa o KypcoBoii pabore 54 54
IToaroroBka M ciava 3xk3amMeHa 36 36
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OO0mas Tpya10eMKOCTh (B 4acax)

216

144 72

Oo0mas TpyroeMKkocTh (B 3.€.) 6

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabmure 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUILINHBL U BUABI YYEOHOH IEATEIbHOCTH
HazBanus pasnenos (Tem) Jlex. [Ipak. | JIa6. | Kypc. Cam, Beero dopmupyembie
TUCIAIUINHBI 3af., 3aH., 4 | pab. | pad. pab., | "acos (6es KOMIIETEHIINU
q q 9K3aMEHA)
4 cemecTp
1 OcHOBHBIE XapaKTEPUCTUKU 6 2 - - 2 10 OIIK-3
aHTeHH u ycrpoiicts CBY
2 OCHOBBI TEOPUHU JTUHUI 6 2 - - 3 11 OIIK-3
nepenay CBY
3 XapakTepHUCTUKH OCHOBHBIX 4 2 4 - 5 15 OIIK-3
TUINOB JIMHUM nepegaun CBY
4 ITpyHIMIBI COTTIACOBAHHUS 4 2 - - 2 8 OIIK-3
JIMHUM TIepeIavul C Harpy3Kon
5 Ycrpoiictea CBY 4 2 4 - 6 16 OIIK-3
6 Metozbl aHanu3a yCTPOUCTB 2 2 4 - 6 14 OIIK-3
CBY
7 Dnementsl Tpakta CBY 4 2 4 - 6 16 OIIK-3
8 Ycrporictea CBY ¢ 2 2 - - 2 6 OIIK-3
npUMeHeHneM (heppuToB
9 Vnpasnsmomue ycTpoicTsa 4 2 - - 6 12 OIIK-3
CBY
Hroro 3a cemectp| 36 18 16 0 38 108
5 cemecTp
10 ITpoextupoBanue - - - 18 54 72 OIIK-3
MUKPOBOJIHOBBIX YCTPOUCTB U
AHTEHH
Hroro 3a cemectp| 0 0 0 18 54 72
Hroro| 36 18 16 18 92 180

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) TPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)
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TpynoemMKkocTh
HazBanus pasnenoB (Tem) Coneprxanue paszesioB (Tem) (TexIOHHbIE dopMupyembie
JUCIUILINHEI JUCITUTIIUHBI (B T.Y. 11O JICKITHSIM) KOMIIETEHIIUH
3aHATHSA), U
4 cemecTp
4



1 OcHoOBHBIE
XapaKTePUCTUKU aHTCHH U
ycrpoiicte CBY

AHTeHHbI 1 yerpoiictea CBY B
PaIMOTEeXHUYECKUX CHCTEMAX;

OO01re XapakTepUCTUKH aHTEHH U
yctporicts CBY;

OcobeHHOCTH pacueTa u
KOHCTPYHUPOBAHHSI aHTCHHO-(DHUIEPHBIX
YCTPOWCTB;

Knaccudukanus aHTCHH U JTHHHAMA
nepeaaym;

Hcropust pa3BUTHS aHTEHH.

OIIK-3

Htoro

2 OCHOBBI TEOPUU JINHUN
nepenay CBY

Knaccudukanus nunuii nepenay CBY;
Huddepenunanbabie ypaBHEHUS
JUTUHHOM JINHUH,

Pexumbl paboThl IIMHHOM TMHUY 0e3
HOTEPb;

Koadduiment nonesHoro neiicTpust
JMHUHI C TOTEPSIMH;

[Tpenensl MPUMEHUMOCTH TEOPHH
PEryJIsipHBIX JIMHUH Iepesayu.

OIIK-3

Hroro

3 XapakTepuCTUKH
OCHOBHBIX THUIIOB JIMHHM
nepenaun CBY

MerainaecKkre BOJTHOBO/IBL;
O06o01eHre Teopun JTMHUN Ha
BOJTHOBO/JTHBIE TPAKTHI;
KoakcnanbHbie BOTHOBOIBI,
ITonockoBbIe TUHUH,

Coenunenus quanil nepegaun CBY;
N3rulsl v CKPYTKH JIMHUMA TIepeavn
CBU;

[Tepexoipl MEX Ty JIMHUSIMU TIEpEIaun
CBU.

OIIK-3

Hroro

4 TTpuHIUIIBI
COTJIACOBAHUs JIMHUU
IIepEeAAYn C Harpy3Kou

[lenu cornacoBaHusl;

Crioco0bI y3KOIOJIOCHOTO
COTJIACOBaHUS;

Croco0bI ITUPOKOTIOIIOCHOTO
COTJIACOBaHUS;

Cornacymomue ycTpoucTBa B JIMHUSIX
nepeaaun CBY;

OIIK-3

Htoro

5 Yerpoiictea CBY

OcobeHHOCTH pacyera yCTpoicTBa
CBUY;

MartpuyHoe onucaHue BHEIIHUX
XapaKTepUCTHK ycTpoiicts CBY;
Marpuua paccessHus;

Krnaccuueckast 1 BOJTHOBasi MaTPHILIbI
nepeaayy;

Martpulibl BHEIIHUX XapaKTEPUCTUK
B3aMMHBIX ycTpoiicts CBY.

OIIK-3

Hroro

CornacoeaHa Ha noptane N2 74637




6 Metozsl aHanmu3a [IpuHIMD AEKOMIIO3ULINH; 2 OIIK-3
ycrpoiicts CBY O6benunenue yctpoiicts CBY B
001IIyI0 CXEMY.
Hroro 2
7 Onementsl Tpakta CBY |Harpysku CBY; 4 OIIK-3
TpolHuky;
HamnpagneHnHbie OTBETBUTENH;
Mocrossie ycTpoiictBa CBY;
MHorokaHanbHbI€ IETUTENN MOLUTHOCTH
CBY.
Hroro 4
8 Ycrporicta CBY ¢ OcHOBHBIE CBOICTBa (heppUTOB HA 2 OIIK-3
npumeHnenueM pepputo |CBY;
Bentnmm CBY;
Hupkynstoper CBY.
Htoro 2
9 Vnpagnsmomiue VYcrpolicTBa ynpaBiaeHUs aMILTATY 0N 4 OIIK-3
yctporictea CBYU CBU - konebanuii;
®azopamarenu CBY;
[Tonspuzaropsr CBY.
Hroro 4
Hroro 3a cemectp 36
S cemecTp
10 IIpoekTupoBanue MaremaTuuecKuid pacueT napaMmeTpoB - OIIK-3
MUKPOBOJHOBBIX U XapaKTEepHUCTUK pa3pabaTbIBaEMOro
YCTPOMCTB U AaHTEHH YCTpPOMCTBA. DIEKTPOJUHAMUYECKOE
MOJIETTMPOBaHUE pa3pabaTbIBAEMOro
YCTPOMCTBA C UCIIOJIb30BAHUEM
CUCTEMbI aBTOMATU3HUPOBAHHOTO
MPOEKTUPOBAHMUS.
Hroro -
Hroro 3a cemectp -
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HaunmeHnoBanue nmpakTH4eCKuX T dopmupyembie
JUCITUTUTHBI 3aHATHH (CEMUHAPOB) PYAOCMEKOCTD, | KOMITETCHITH
4 cemecTp
1 OcHoBHBbIe XapakTepuctuku |O6mue xapakrepuctuku CBY 2 OIIK-3
aHTeHH U ycrpoiicts CBY JIMHUU IIepeaadu
Hroro 2
2 OCHOBBI TEOPUH JINHUN IIpuMeHeHne Teopyun peryJIIpHbIX 2 OIIK-3
nepeaaud CBY JIMHUM TIEpeaadu.
Hroro 2
3 XapakTepUCTUKH OCHOBHBIX | XapaKTEPUCTUKNA METAIUNIMYECKUX 2 OIIK-3
TUNoB JuHUM nepenadn CBY |BOIHOBOIOB.
Htoro 2
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4 TIpyHIMIIBI COTJIACOBAHUS | AHAJM3 CIIOCOOOB COTJIACOBAHUS 2 OIIK-3
JIMHUU NIEPENAYX ¢ HArpy3KOH [JIMHUM IIeperadn

Hroro 2
5 Yerpoiictea CBY Ananu3 matpul paccesHus CBY 2 OIIK-3
YCTPOMCTB
Hroro 2
6 MeToabl aHaimm3a AHanmn3 KackaJgHoro COSIUHEHUS 2 OIIK-3
ycrpoiicts CBY CBUY ycrtpoiicTs.
Htoro 2
7 DnemenTtsl TpakTa CBY HccenenoBanue XapakTepUCTHK 2 OIIK-3
HaIlpaBJIECHHBIX OTBETBUTEIICH.
Hroro 2
8 Ycrpoiicta CBY ¢ Uccnenoanue Herzanmubsix CBY 2 OIIK-3
npuUMeHEeHneM (HheppuToB YCTPOICTB
Hroro 2
9 Vnpasnstoniue yctpoiictBa |MccnenoBanue xapakKTepUCTUK 2 OIIK-3
CBY MOJIOCKOBBIX YCTPOWUCTB
Htoro 2
Uroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHbIe 3aHATHSA

HaumeHoBaHue 1a00paTOpHBIX pabOT MpHUBEICHO B Ta0uIe 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HazBanus pasnenos (Tem) HaunmenoBanue 1abopatopHbIX T dopmupyembie
JUCIUTUIAHBI pabot PYAOEMKOCTE, 1 KOMIIETEHIIUU
4 cemecTp
3 XapakTepucTuku CkanipHbIi aHAIU3AaTOP 4 OIIK-3
OCHOBHBIX TUIIOB JIMHUI napaMmeTpos Lemnei P2M
nepeaaun CBY HUtoro 4
5 Yerpoiictea CBY HccnenoBanue AU3IIEKTPUYECKUX 4 OIIK-3
aHTCHH
HUroro 4
6 MeToapl aHaim3a UccnenoBanue quarpaMmMbl 4 OIIK-3
ycrpoiicts CBY HaIPaBJIECHHOCTH MapaboIMueCcKOn
AQHTEHHBI 110 U3MEPEHUSM MO B
najgbpHeR U OJVHKHEN 30HaX
HUrtoro 4
7 DnemenTtsl TpakTa CBY  |HccnenoBanue GpeppuToBBIX 4 OIIK-3
BEHTWJIEH U LIUPKYJISATOPOB
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBasi padora

ConeprxaHue, TpyAOEMKOCTh KOHTAKTHON ayIUTOPHOU paboOThl U (popMuUpyeMble KOMIETEHIUH B
paMKax BBIIOJIHEHUSI KypCOBOI pabOThI MpecTaBieHbl B Tabauue 5.5.
Tabmuna 5.5 — ConepkaHue KOHTAKTHON ay TMTOPHOU pabOThI U €€ TPYJI0EMKOCTh
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CopepxaHue KOHTaKTHOM ayUTOPHOM pabOThI

TpynoemMKocCTs, 4

dopmMupyemsbie

KOMIIETEHIIUH
5 cemecTp
IIpoexTupoBaHUE MUKPOBOJIHOBBIX YCTPOMCTB U aHTCHH 18 OIIK-3
Hroro 3a cemectp 18

Hroro 18

[IpumepHas TemaTHKa KypcOBBIX padoT:

w1

. Pacduer MMKPOIIOI0CKOBOM aHTEHHON PEIIETKH
Pacuer TpaHCHanpaBiI€HHOTO OTBETBUTENS

Pacuer nenurens MOITHOCTH
Pacuer 3epkanbHOi MapaboIMuecKoil aHTEHHBI
Pacuet BOTHOBOAHO-111€71€BOI aHTEHHBI

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabauma 5.6. — Bunabl camocTosTenbHON paboThl, TPYAI0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
HaszBanus pazaenos | Buael camocrositenbHoi | TpynoemkocTts, | DopMupyembie
(Tem) TUCUUTLTAHBI paboThI q KOMITCTCHITNH POpMEI KOHTPOIIS
4 cemecTp
1 OcHoBHBIE Brinosninenue 1 OIIK-3 IIpakTrueckoe
XapaKTePUCTHKHU MPAKTUIECKOTO 3aIaHUS 3a/1aHue
aHTCHH U YCTPOUCTB | [JoAroToBKa K 1 OIIK-3 TecTupoBanue
CBY TECTHPOBAHHIO
Hroro 2
2 OcHoBbI Teopun | Brimonnenne 2 OIIK-3 [IpakTrueckoe
JTUHWN riepenad MPAKTUIECKOTO 3aIaHuUs 3a/1aHue
CBY [loaroToBKa K 1 OIIK-3 TecTupoBaHue
TECTUPOBAHUIO
Hroro 3
3 Xapaxrepuctuku |Ilogroroska x 2 OIIK-3 JlaboparopHas
OCHOBHBIX THIIOB nabopaTopHoii paboTe, pabota
JTUHWN TIepe1adn HAITMCaHWe OTYeTa
CBY Hanucanue oT4era mno 1 OIIK-3 Ortuer 110
nabopaTopHoi pabore nabopaTopHOH
pabore
Brimosninenue 1 OIIK-3 IIpakTrueckoe
MPAKTUYECKOTO 3a/IlaHuUs 3a/laHue
IToaroroBka x 1 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 5
4 ITpuHIUIBI IToaroroBka k OIIK-3 TectupoBanue
COTJIacOBaHUs TECTUPOBAHUIO
JIMHUM TICPCAAYM C | BBITTOJTHEHUE 1 OIIK-3 IIpakTrueckoe
Harpy3kou IIPAaKTUYECKOI0 3aJaHus 3a/1aHKE
Hroro 2
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TECTUPOBAHUIO

5 Yerpoiictea CBY |Iloaroroska k OIIK-3 JlaboparopHas
naboparopHot padore, paborta
HaNMCaHUe OTYeTa
Hanucanne otyera no OIIK-3 Otuer no
nabopaTopHoi pabore nabopaTopHOH
pabore
IToaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinosinenue OIIK-3 IIpakTrueckoe
MPAaKTUYECKOTO 3aaHUS 3a/1aHue
Hroro
6 Metone! ananusza |Ilogroroska k OIIK-3 JlaGopatopHas
ycrpoiicte CBY nabopatopHoii padore, pabota
HaIMCaHue OTYeTa
Hanucanue otuera no OIIK-3 Otyet no
nabopaTtopHo# pabore nabopaTopHOM
pabore
Brinonnenue OIIK-3 [IpakTuueckoe
MPAKTUYECKOT0 3a/IaHuUs 3ajaHue
IToaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro
7 OneMeHTHI TpakTa |BrinmonneHue OIIK-3 [IpakTuueckoe
CBY MPAKTUYECKOTO 3a/IaHUS 3aJaHue
IToaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k OIIK-3 JlaboparopHas
naboparopHoit padore, paborta
HaNMCaHUe OTYeTa
Hamnucanne otyera no OIIK-3 Otuer no
nabopaTopHoi pabore nabopaTopHOH
pabore
Uroro
8 Ycrpoiictea CBY | Boinonnenue OIIK-3 [IpakTnueckoe
C TIPUMEHEHUEM MPAaKTUYECKOTO 3aaHUS 3a/1aHue
¢eppuros ITonroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro
9 Ynpasnsromuue [ToaroroBka k OIIK-3 JlaboparopHas
yctporictea CBYU naboparopHoit padore, pabora
HaNMCaHUe OTYeTa
Hamnucanne otyera no OIIK-3 Otuer no
nabopaTopHoi pabore nabopaTopHOH
pabore
Brinosninenue OIIK-3 [IpakTrueckoe
MPAKTUYECKOTO 3a/IaHuUs 3a/1aHue
IToaroroBka x OIIK-3 TectupoBanue

Htoro
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Uroro 3a cemectp 38
IToaroroBka u cmavya 36 OK3aMeH
HK3aMeHa
S cemecTp
10 IIpoextuposanue | Hanucanue oruera mo 54 OIIK-3 Kypcogas pabora,
MHUKPOBOJHOBBIX KypcoBO# pabore Oruer 1o
YCTPOWCTB U aHTCHH KypCOBOI1 paboTe
Hroro 54
Hroro 3a cemectp 54
Uroro 128

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX PH U3YYEHUH AUCHHUILIN
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

HBI,

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunel yueOHOM nesSTENbHOCTH
dopmMmupyembie
Jlek. | Ilpak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao. pao.
OIIK-3 + + + + +  |KypcoBas pabota, JlaboparopHas

HpaKTI/I‘leCKOG 3aaHucC,

pabota, OT4er o KypcoBoi padore,
Otuet no nabopatopHoit paboTe,

TectupoBanue, Jx3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbII
MaxkcumanbHbII MaxkcumanbHbIN
0as 3a mepuos Bcero 3a
DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢ | Gan 3a nmepuon
mexnay 2KT u na CEMECTD
Hayana cemectpa | mexnay 1KT u 2KT
KOHell cemecTpa
4 cemecTp
Jlaboparopnas pabota 0 5 5 10
[TpakTnueckoe 3agaHue 10 10 10 30
TectupoBaHnue 5 5 5 15
Otuer no nabopaTopHOit 0 5 10 15
pabote
OK3aMeH 30
Htoro makcumyM 3a 15 25 30 100
epro.
Hapacratomum utorom 15 40 70 100
BannbHbIE OLIEHKH AJ11 KypCOBO# paOOTHI MpecTaBiIeHbI B Ta0auIe 6.1.1.
Tabmuma 6.1.1 — baybHbBIE OLIEHKH AJ1 KypCOBOM paOOThI
10
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. . | MakcumanbHbIit Oamt
MaxkcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
@DopMBI KOHTPOJIS 6amr Ha 1-y10 KT ¢ 0asut 3a mepuos
2KT u Ha xoHen CEMECTP
HayaJjia ceMecTpa mexay 1KT u 2KT
cemecTpa
5 cemecTp
Otuer 1o KypcoBoi 15 35 50 100
pabote
HToro makcumyM 3a 15 35 50 100
epUos
Hapacratomum ntorom 15 50 100 100

6.2. [lepecuer 0a/1J10B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOIb MPECTaBICH B Tabnuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0ayuIOB B TPAJIULMOHHYIO U MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OrneHnka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (OTMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCHUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Anrtennsl: Yuebnoe nocodue / I'. I'. T'ommH - 2012. 145 c¢. [DnexrponHbIi pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/2794.

2. YcrpoiictBa CBY u antennsl: Yueonoe nmocodue / JI. M. llanruna, B. A. 3amoTpuHCKHH -
2012. 223 c. [DnexTpoHHBIN pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/712.

3. Antennsl : yuebnoe mocodue / 0. T. 3vipsinos, I1. A. ®enronun, O. A. benoycos [u ap.]. — 4-¢
3., crep. — Cankt-IletepOypr : Jlanp, 2020. — 412 c. — ISBN 978-5-8114-5148-7. — Tekcr :
ANIEKTPOHHBIN // JIaHb : DIEKTPOHHO-OMOMMOTEYHAsT cUcTeMa. [DIEeKTPOHHBIA pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/133478.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. CBepXIUpPOKOIOIOCHBIE MUKPOBOJHOBBIE ycTpoiicTBa/ moj pen. A. I1. Kpenuukoro, B. II.
MemanoBa. — M.: Panno u cBs3b, 2001. — 560 c. (Haymuune B oudimoreke TYCVYP - 33 3k3.).

2. YerpoiictBa CBY u anTenHsl: YueOuuk s By3oB/ .M. Bockpecenckuit u np. — M.:
Pamuorexnuka, 2006. — 375c¢. (manuuue B 6ndbmuoreke TYCYP - 20 3k3.).
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3. Pacnpoctpanenue paguoBOJIH U aHTEHHO-PUAepHBIE ycTpolicTBa: YueOHoe mocooue / FO. U.
bysuo, I'. I'. Tomun - 2013. 300 c. [DnekTpoHHBIKN pecypc]: — Pexum nmoctymna:
https://edu.tusur.ru/publications/3608.

4. Antennsl u ycrporictBa (CBY): pacyeT u u3mMepeHne XxapakKTepHUCTHK : yaeOHoe mocooue mis
By30B / 0. E. Murensman, P. P. A6aynnun, C. I'. Ceruyros, C. H. llaGynuH ; moa obmieit pemakiuei FO.
E. Mutensmana. — Mockga : UzmatensctBo FOpaiit, 2022. — 138 ¢. — (Bricmiee ob6pa3zoBanue). —
ISBN 978-5-534-08002-5. — TexcT : anexkTpoHHbIit // Obpa3zoBatenpHas miatdopma FOpaiT [caiT].
[DnexTponHsIit pecypc]|: — Pexum gocryna: https://urait.ru/becode/492640.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. AHTeHHBI U Quaepsl: YueOHO-MeTOAMYECKOe TocoOme s npakTudeckux 3ansatuii / . T
lNomwun - 2018. 236 <c¢. [DnexkrtpoHHB# pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

2. YerpoiictBa CBY u aHTeHHBI: yueOHO-METOAMUYECKOE IMOoCOoOMEe N0 OpraHu3aluu
camocrtosTenbHoi paboTsl cryaeHToB / I'. I'. Tommn - 2010. 42 c. [DnexkTpoHHBIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/7.

3. UccnenoBanue GheppuTOBBIX BEHTHIICH U IIUPKYISATOPOB: PykoBOICTBO K TabopaTopHOii padboTe
/T.T.Tomun, A. H. Hukudopos, A. B. ®@arees, B. A. 3amorpunckwii, XK. M. Cokoinosa, E. B. [1agycosa
- 2013. 27 c. [DnexTponnsliii pecypc|: — Pexxum noctyma: https://edu.tusur.ru/publications/3730.

4. Antennsl u yctpoiictea CBY. MukpoBosHOBble aHTeHHBI U ycTpoiicTBa CBY: YuebHo-
METOMYECKOE IMOCOOHE MO MPAKTHUECKUM 3aHATHIM U KypcoBoMy npoektupoBanuto / A. C. Illocrak, U.
N. T'openkun, B. II. 3aitues - 2018. 119 c. [DnekTpoHHsili pecypc]: — Pexum mocryna:
https://edu.tusur.ru/publications/7274.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUH AUCUUIIIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYECKUX 3aHATHI
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YueOHo-uccnenoBarenbckas jgadopatopusi "MHUKPOBOTHOBAs TeXHUKA': ydeOHAs ayIUTOPUS IS
MIPOBE/ICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI 1JIsl TPOBEICHUS 3aHATUI PAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUs I NMPOBEACHUS 3aHATHI J1abOpaTOPHOTO TUIA, YyueOHasl ayAUTOPHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MIPOEKTHUPOBAHUS (BBITIOJHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi IPOBEACHUS TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIA U MpoMexyTouHou arrectanuu; 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Ocmmmorpad GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- Bomer™meTp nud. GDM 8145;

- U3meputens P2M-04;

- Ananuzatop cnekrpa CK4M-04;

- Ocmmtorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'eneparop ['4-126;

- Usmepurens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHsliil ananuzatop curiainoB P4AM-18;

- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

YyeOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBasE TEXHUKA': ydeOHass ayIUTOpUS IS
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, y4eOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOPAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUI CEMMHAPCKOTO TUIA, MOMEIIEHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE JJIsI MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYILEr0 KOHTPOJ U MpoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocuumnorpad mudposoit MS07104;
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- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'enepatop ['4-126;

- Usmepurens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHslil aHanuzatop curiainoB P4AM-18;
- OnopHO-NMOBOPOTHOE YCTPOMCTBO;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);
- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecriedeHne I KypcoBoii padoThI

VYueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBasE TEXHUKA': ydeOHass ayIUTOpUS IS
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTHIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpAaTOPHOTO THUIIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, TOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYIEro KOHTPOJ U MpOoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepmmanna ynuna, a. 47, 328 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepatop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynbstumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;

- Usmepurens P2-60 - 2 610ka;

- N3mepurens P5-12;

- NsmepurensHast nunus P1-27;

- BexropHslii ananu3aTop cursanos P4AM-18;

- ONOpPHO-IIOBOPOTHOE YCTPOICTBO;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- AWR Design Environment;

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- Micran Graphit;
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- Microsoft Office 2010;
- PTC Mathcad 15;

- Qucs;

- Scilab;

8.5. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMITBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMHU 310POBbAA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CrelnaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claijia Ha dSKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/rnepenadyn yueOHo nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 OcHoBHble xapaktepuctukun  |OIIK-3 IIpaxTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
aHTeHH U ycrpoiicts CBY 3a/1aHUE
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
2 OCHOBBI TEOPUU JIMHUN OIIK-3 IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
nepepaud CBY 3a/1aHNe
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 Xapaktepuctuxku ocHOBHBIX | OIIK-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
TUMNOB JIHUM nepegaun CBY pabora
[TpakTrueckoe Tembl mpakTHUECKUX 3aJaHUMA
3aJjaHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
Ortyer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOH
pabore
4 TTpuHIMIIBI COTJIACOBAHUS OIIK-3 [IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
JIMHUM TI€PEIAYu C Harpy3Kon 3a/laHue
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 Yerpoiictea CBY OIIK-3 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
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MHUKPOBOJHOBBIX YCTPOICTB U
aHTEHH

pabore

6 Metoap! aHanusa ycrpoicts  |OIIK-3 JlaboparopHas Temb! m1abopaTopHBIX padoT
CB4Y pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o Temsbl 1abopaTopHbIX paboT
nabopaTopHOI
pabote
7 Onementsl TpakTa CBY OIIK-3 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb IK3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Tembl mabopaTopHBIX padoT
nabopaTtopHOi
pabote
8 Ycrpoiicta CBY ¢ OIIK-3 IIpakTryeckoe TeMbl NpakTUYECKUX 3aJaHUI
npUMeHeHHeM (eppUTOB 3aJlaHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 Vnpasisromue yerporictea  |OIIK-3 JlaGopatopHas Temsbl n1abopaTopHbIX padoT
CBY pabota
IIpaxTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o Tembl m1abopaToOpHBIX padoT
nabopaTopHOI
pabote
10 IIpoekTupoBanue OIIK-3 Ortuer no KypcoBoii |[IpruMepHbIil TepedeHb

TEMAaTHUK KypPCOBBIX paboT

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYUECHHS IO

JUCHUITIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Ilo kakOMy 3aKOHY ITPU U3MEHEHHH YaCTOThI U3MEHSIOTCS TOTEPU B METAIIax ?
a) MPHU YBEITUYCHUU YaCTOThl YMEHbBILAIOTCA M0 TUHEHHOMY 3aKOHY
0) mpu yBeIMYEHUH YACTOThI PACTYT IPONOPIUOHAIBFHO KOPHIO KBaIPATHOMY U3 YaCTOTBI
B) IIPU YBEJIIMYEHUH YaCTOThI PACTYT JIMHEHHO
I') YMEHBUIAIOTCS MPH YBEIUYEHUHM YAaCTOThl MPOMOPIMOHAIBHO KOPHIO KBAaJAPaTHOMY H3
YaCTOTBI

2. ToJmmHa CKUH-CIIOS — 3TO
a) TOJIIIMHA OKCUIHOM IIEHKH, 00pa3yOIICiiCcsl Ha TOBEPXHOCTH METalIa
0) rryOMHA TPOHUKHOBEHUS TIOJISI B METAJLT C YBEJIMUCHUEM €T0 aMIUIUTYbI B pa3
B) TUIyOMHA IPOHUKHOBEHUS TIOJISI B METAJIJI C YMEHBIIICHHEM €T0 aMILUTUTY/IBI B € pa3
r) rayOWHa MPOHUKHOBEHHUSI MOJISl B METAJUT ¢ YMEHBIIIEHHEM €ro aMIUIUTYbI B 2 pa3a

3. Pe3onancubie ceueHus B JIIT — 310 ceyenus, B KOTOPBIX
a) KOMIIOHEHTBI HANPSXKEHHOCTHU MOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MUHHUMAaJbHBIE
3HaYEHUS
B) COIIPOTHUBIICHUE TUHUYU PABHO COMIPOTUBIICHUIO HATPY3KU
') CONPOTHUBIICHNUE JIMHUHU SIBIISIETCS BEIIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHus B JIIT — 310 ceuenusi, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU TMOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MUHHUMAaJbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUYU PABHO COMIPOTUBJICHUIO HATPY3KU
') CONPOTHUBIICHNUE JIMHUHU SIBIISIETCS BEIIECTBEHHBIM

5. Kakum B o011em citydae sIBJISI€TCS MOJTHOE CONMPOTHUBIICHUE JTUHUH?
a) BEIIECCTBEHHBIM
0) MOCTOSTHHBIM
B) IIEPEMEHHBIM
') KOMIUIEKCHBIM

6. Kakum siBiiieTCSl BOJTHOBOE CONPOTUBIICHUE JIMHUU?
a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TOCTOSTHHBIM
') IEPEMEHHBIM

7. Ulneitd — sto oTpe3ok uaepa,
a) pa30MKHYTBIM Ha KOHIIE
0) KOPOTKO3aMKHYTHIN Ha KOHIIE
B) Harpy>KEHHBIN Ha aKTUBHOE CONPOTHBIICHHE

8. K 4eThIpexmnoItoCHUKaM OTHOCATCS
a) GUIBTPHI
0) Harpy3Ku
B) JICIIUTENIA MOIITHOCTH
T') HallpaBJICHHbIE OTBETBUTEININ

9. B 3aKkpHITBIX pe30HAaTOpax BO3MOXHBI TOJHKO TakHe KoJeOaHUs, I KOTOPBIX IO JJIWHE
pE30HATOPA YKIIAIBIBACTCS 1IEI0E YUCIIO
a)A
0) M2
B) M4
r) 2A
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10.

1.

12.

13.

14.

15.

16.

17.

18.

K nuccunatuBHBIM yCTpOMCTBAM OTHOCSTCSA
a) dazoBpamaTenu

0) repexosl

B) aTTEHIOATOPBI

T') HallpaBJICHHbIE OTBETBUTEININ

C OMOIIIBIO KaKOTO TTOJISI MOYKHO M3MEHHTH HAlpaBJICHUE IUPKYJIISIIHAA B Y -IUPKYJIsITOpEe?
a) MMOCTOSTHHOTO MarHUTHOT'O

0) MepeMEeHHOT0 MarHUTHOTO

B) DJICKTPUYECKOTO

T') 3JIEKTPOMArHUTHOTO

BHyTpeHHss 3aada TEOpUH aHTEHH NMPUMEHHUTEIbHO K JIMHEWHBIM aHTCHHAM O3HadaeT
HAXOKICHUE

a) pacrpeeseHus ot BHyTPH IMPOBOJIHUKA

0) 3anmacEHHON B aHTECHHE YHEPTUHU

B) pacrpeielIeHUsI TOKa BOJIb TPOBOIHUKA

T') TEMIIepaTypbl BHYTPEHHHUX IIIyMOB

Kakyro nossipu3zanuio Ha3pIBalOT Bpalaroniencs?
a) TOPU30HTAITBHYIO

0) HaKJIOHHYO

B) KPyTOBYIO

T') JUTUNTHYECKYIO

VY Kakux nojsipuzanuid BEKTOP COXPAHSIET CBOK OPUEHTAIMIO B IPOCTPAHCTBE?
a) Y BepTUKAJIbHOU

0) y TOpU30HTAIBHOM

B) Y HAKJIOHHOU

T') Y SJUTANITHYECKON

[IpaBuIbHBIE COOTHOIICHUS MEXKIY KOIP(DHUIIMEHTAMH YCUIICHUsI, HAPABICHHOTO JACHCTBUS U
IOJIE3HOT'O IEUCTBUSL:

a) KH/[ = KIIJI * KY

0) KY = KITJJ*KH/I

B) KITJI = KH]I / KY

r) KITIA=KY /KH]

[IymoBas TeMmiepaTypa aHTeHHBI — 3TO TEMIIeparypa:

a) Cpelibl, B KOTOPOH HAXOAUTCS aHTCHHA

0) 10 KOTOPOM pa3orpeBaeTCsl aHTEHHA B PEXKUME TIEpe1aun
B) COOCTBEHHBIX IITYMOB aHTCHHBI B PEKUME TTprEMa

') COOCTBEHHBIX ¥ BHEIITHHUX IITYMOB IMPHEMHOM aHTCHHBI

VY kakoi U3 aHTEHH B OCEBOM PEKHUME U3IIyUYCHUS IIMpe pabounii quanazoH?
a) y TpEXBUTKOBOM ITUIMHAPUYECKON CITUPATHLHON aHTCHHBI

0) y MIECTUBUTKOBOM ITMIMHAPUYECKON CITUPATHHOM aHTCHHBI

B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATILHON aHTCHHBI

') Yy IIECTUBUTKOBOW KOHMYECKOU CITUPATbHOW aHTCHHBI

Kakyio monspuszanuio B 0OCEBOM peXHUME H3IYUEHHUS MMEIOT CUpajbHble aHTEHHBI B
HamnpapjieHuu Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPyTOBYIO

T') SJUTUITHYECKYTO.
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19.

20.

10.

11.

12.

13.

14.

15.

Kakwue THIIbI anepTypHBIX aHTCHH B PAIHUOIHAIIA30H IPHUIIUTA U3 ONITHKHU?
a) pyIoOpHbIE aHTEHHBI

0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX

B) aHTEHHBI Ha YCKOPSIFOIINX JIMH3aX

T') 3epKajbHbIC AaHTCHHBI.

Kaxoit mpoduie nMeeT Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
a) chepudeckuit

0) mapaboIuYECKUiA

B) THUNEPOOTMUECKHUI

T') SJUTMIITHYECKHUH.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. JInHum nepenaudu: onpenencHue; perysspHble, HEPETYISPHbIE, OJHOPOJHbBIE, HE OJHOPOIHBIE.

OTKpBITBIE, 3aKPBITHIE — X IOCTOMHCTBA U HEJOCTATKU, IpUMEHeHus. [IpumMepsl.

PanuonuHusa: noHATHe, CTPyKTypHas cxema, nNpuMepbl. [JOCTOMHCTBA U HEJOCTATKU II0
CpaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FITEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETAX U DKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIX.

OcHOBHBIE TapaMeTpbl U XapaKTEPUCTHUKU (UIEPOB: THIBI BOJH, NHCIEPCUOHHAS
XapaKTEepUCTUKA, 3aTyXaHHe, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHas U AONYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE MTapaMETpPhL.

Marematnueckast Moaens nuHuil nepegaun CBY. OcHoBHBIE TpeGOBaHUS, IPEABABIIEMbIE K
bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJHUKAX U JUIIECKTPHKAX.

. OOBsicHUTE, TOYEMYy OOBIYHO pa0OTAIOT HAa BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B

KaKHX Ccly4yasx paboTaioT Ha BOJIHAX BHICIIMX TUMOB? B KakUX JTMHUIAX UMEET MECTO TUCIIEPCHUs
U B ueM mposisisercs? Kak oHa BIMsSET Ha pacCIpOCTPaHEHUE CUTHAIOB?

. I[BYXHpOBOIIHaSI 1 KOaKCHaJIbHaA JIUMHHH: BOJIHA OCHOBHOI'O THUIIAa, €€ AJIMHA U (baSOBaSI

CKOpPOCTb, BOJTHOBOE CONPOTHUBIICHHE, MOTOHHBIE MMapaMeTphl. Y CIOBUE pabOThl Ha BOJHE
OCHOBHOT'O THIIAa B KOAKCUAIBHOM JTMHUU. MapKUpPOBKa KOAKCHAIbHBIX KaOemei.

. ITonockoBrie u MHKPOIIOJIOCKOBBIC JIMHUU: Pa3HOBUJHOCTH, BOJIHA OCHOBHOT'O THUIIA, €€ NJIMHA U

¢a3oBast CKOpOCTb, BOTHOBOE CONPOTUBIICHUE, IOTOHHBIEC MTApaMEeTPhl, CTPYKTYpa MOJIL.
BoaHOBOIBI MPSAMOYIOJIBHOIO CeY€HUs. TUIBI BOJIH, KPUTUYECKUE JUIMHBI BOJH. BonHa
OCHOBHOI'0O THIIA, YCJIOBHME €€ CYILIECTBOBAHMSA, CTPYKTypa IOJsA, XapaKTEPUCTHUUECKOE U
BOJIHOBOE€ COIIPOTHUBJICHUS, IIepeAaBaeMasi MOIHOCTb. TeXHOJIOTHUs U3rOTOBJICHUS U CTaHAAPTHI.
IIpumeHeHus.

. BOJIHOBOI[LI KpYTJIOro CCUYCHMUA. Turmbr BOJIH, KDUTHUYCCKUC NJIMHBI BOJIH. Bommna OCHOBHOI'OTHIIA,

YCIIOBHE €€ CYIIECTBOBAaHUs, CTPYKTypa IOJIs, XapaKTEpUCTUUYECKOE U BOJIHOBOE
COIIPOTUBIICHUs, IIepeaaBacMas MOIIHOCTb. TexHonorus u3rorosieHus. [Ipumenenus.
Jluauu nepenayn ¢ NOBEPXHOCTHOM BONHOMU. [IoHATHE MOBEPXHOCTHOM BOJIHBI, €€ JJIMHA U
daszoBasi CKOPOCTh, cTpyKTypa mods. [Ipumepst peanuzanuii JII1 ¢ moBepXHOCTHON BOTHOH U
IIPUMEHEHUS.

Huanazonsl anuH BojdH. [lonarue CBY. Tunsl npuMeHsieMbIX B pa3jMuHBIX AUANa30HaX
¢unepos. IIoHATHS SKBUBAJICHTHBIX JIMHUI U cXeM. BOJTHOBOI 1 KiIaccHYecKHii MOIX0bI, CBA3b
MEXy HUMHU.

Kosdpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
mexay Humu. [loBeaenune Moy K03 GUIeHTa OTpakeHus B uaeanbHbIX U peanbHbix JIIT.
Pe3onaHcHbIE ceueHUs1, 3HAYCHUs B HUX HAIIPSHKEHHOCTEH T10JIEH U COIPOTUBIICHUMN.
Kosdpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOIIEHUE
Mexay HumH. [loBenenue monyns kod(p@uIMeHTa oTpakeHUus B HACAIbHBIX U pealbHBIX
nuHusX. Pexumsl B JIIT 1 X CBA3b C CONPOTUBIEHUEM HArPy3KH.

14. ®opmyna TpanchopMaMK CONPOTUBICHUI ¢ MOSICHEHUSIMU. DKBUBAJICHTHBIC CEUCHUS U
paccTosHUS MEeXAYy HUMHU. BXogHOE compoTHBIEHHE OTpe3ka ¢uaepa, 3HaUeHUs B CiIydyae
peakTUBHBIX Harpy3ok. [loHsTue mieiidos, X BXOIHBIE CONIPOTHBIICHUS, TPUMEHEHHUS.
dopmyna TpaHchOpMalWU CONPOTUBJICHUN C MOSCHEHUSIMH. Pe30HAHCHBIE CEUEHUS U
paccTosiHusA Mexay HUMU. [loBeneHre B HUX KOMIIOHEHT HAIPSKEHHOCTH DJIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, CBSI3b C MOAYyJIeM K03 duinenTa orpaskeHus ot Harpy3ku. ConpoTuBiIeHue
JIMHUM B pe30HaHCHBIX ceueHusX u cBa3b ux ¢ KCB u KBB.
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49.

50.

VY3K0MoOJIOCHOE COTrjacOBAaHME AaKTUBHBIX HArpy30ok. YeTBepTHBOJHOBBIE MOHUXKAIOIIUE U
MoBBINIAOIIME TpaHchopMaTophl, ux BkiItoueHus B JII1 u BeIOOp 3HAYEHUN COMPOTHUBIICHHI.
OKBUBAJIEHTHbIE CcXeMbl, pacupenenenus HanpsiokeHusi, KbB unu KCB Bnoas JIII mpu
COTJIaCOBaHUHU.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTon KOMIEHCHUPYIOUIUX
PEaKTUBHOCTEH, OCJIEA0BATEIBLHOE U NTapajuieibHOe BKItoueHus ux B JIIT.

VY3KOMoJ0CHOE COTJIacOBaHMWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIIEHCHUPYIOUIUX
PEaKTUBHOCTEN, UX pealin3alis B BOJTHOBOJAHON TEXHUKE, IKBUBAJICHTHBIC CXEMBI.

TunoBeie snemMeHThl TpakToB CBY: sKkBHUBaleHTHl aHTEHH, PEAaKTUBHBIE HArpy3KH,
YETBEPTHBOJIHOBBIE METAJUIMYECKUE U30JISTOPHI.

Tunossie 3memMeHTHl TpakTOB CBY: BOJIHOBOAHBIE COEIUHEHHMS, TIOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXObl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytomnue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophbl U (pa3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcuera (a3, BOTHOBOW M KJIACCHYECKHUN IOIXOJIBI
OTNMCaHUs, HOPMUPOBKA TOKOB U HATIPSKEHU, aJarolIie U OTPaKEHHbIE BOJIHBI.

BonnoBas marpuna paccesHusi: GU3UYECKUN CMBICT 3JIEMEHTOB, UCIBITATEIbHBIE PEXKUMBI.
[Ipumenenus.

WneanbHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€aIbHOTO BEHTHIISI, (U3NUECKUM
CMBICII €€ 3JIEMEHTOB.

dyHaaMeHTalbHbIE CBOMCTBA MaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSITHS, MaTeMaTHYecKue (GOpPMYITHPOBKU, HEOOXOAUMOCTh YUeTa.

HenuccunaTuBHBINA YETHIPEXIIOIIOCHUK: MaTPHUIIbl CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

®epputhl U UX cBoiicTBa. HeB3amMHbIe ycTpolicTBa Ha ocHOBe 3(pdexra Dapanes u ¢
MOTIEPEYHO-TIOIMATHUYEHHBIM (heppuToM (BeHTHIIH). Da3oBpamaresu.

Lupkynarop: NOHITHE, MATPULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBneHHblil OTBETBUTENB: MOHATHE, MAaTPULlIA pacCesHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

JanbHsis1, TpOMEKyTOUHAs ¥ OJTVOKHSS 30HBI aHTCHHBI. VX TpaHUIIbI M CBOMCTBA TOJIeH

34. HaznaueHue u Kiiaccu(puKanusi aHTCHH, TIOHATHS, OTIPEICIICHHUS.

Ammumaryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

MoIHOCTb U COTPOTUBIIEHUE U3ITYUECHHS aHTEHHHBI.

BxonHoe conpoTHBI€HHE aHTEHHBI, CBSI3b C COMPOTUBIECHUEM U3ITYYECHHUS.

OnekTpuueckas npoyHocTh. [IpenenbHas u omycTuMasi MOIIIHOCTH.

[Tonspu3zanus, ee BUbI, HEOOXOIUMOCTD yueTa Mpu IpUeME.

KH, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromias AJiMHa U Mana3oH paboynX 4acTOT AaHTEHHBI.

[TpuHIMI ANEKTPOAUHAMUYECKOTO MOA00US U €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAHUN AHTEHH.
@dyHaamMeHTaIbHbIe OTPaHUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

[IpuHIIUIT B3aMMHOCTH M €T0 UCIOJb30BaHHE NMPUMEHHUTEIbHO K pacyeTy XapaKTePUCTHUK
MPUEMHBIX aHTEHH.

DddexTruBHAS MJI0MAb aHTEHHBI, CBs3b ¢ KH]] 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbI, CBsI3b ¢ KIIJI, myTu ee cHMm>KeHuUs.

OcoOeHHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKMX YaCTOTaX.

OO0mue cBOWCTBA aHTEHH MajbIX JJIEKTPUYECKUX Pa3MepoB. DJIE€MEHTapHbIE H3ITydaTesH
JIMHEWHOUN M KPyTrOBOM MOJIIpU3ALIUH.

CuMMeTpUUHBINA dJIeKTpUUeckuii BuOpatop. Pacnpenenenue Toka, IH, compoTtuBieHue
m3nyuenusi, KH/I, nefictByromas anmuna, 3pPeKT yKopodeHus IIUHBI BUOpaTopa, BXOJTHOE
COIPOTUBIICHUE.

KoHcTpyKMM CHUMMETPUUYHBIX JHHEHHBIX BUOpaTOpHBIX aHTeHH. CnocoObl MUTaHUsA
MOCPEACTBOM JIBYXITPOBOJHOM M KOAKCHAJIBbHOU JIMHUH. [IpuMenenus.

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTAHUS TOCPEICTBOM JABYXIIPOBOIHOM 1
KoakcHalibHOW TnHuH, JIH, mpuMeHeHusl.

KoHcTpykiinn HecuMMeTpuuHbIX BHOpaTopoB. CriocoOs! Bo30OyxkaeHus, JJH, mpumenenus.
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9.1.3. IIpuMepHBIii epevyeHb BOMPOCOB /ISl 3aAIUTHI KYPCOBOii padoThI

TunoBble 3HaYCHHS TAPAMETPOB pa3padaThIBAEMOI aHTEHHBI

TunoBble KAYECTBEHHBIE XaPAKTEPUCTUKU pa3padaThiBa€MON aHTEHHBI
TunoBble 3HaYCHUS TAPaAMETPOB pa3padaThIBAEMOT0 YCTPOHCTBA
TunoBble KAYeCTBEHHBIE XaPAKTEPUCTUKU pa3padaThIBAEMOT0 yCTPOMCTBA
[Tpouecc moaenupoBanus pazpabdbarsiBaemoro yctpoiictsa B CAIIP

NhRPOND =

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

Pacuer MUKpPOIIOJIOCKOBOM aHTEHHOM PEIIETKU
Pacuer TpaHCcHanpaBiIeHHOTO OTBETBUTENS
Pacuer nenurens MOITHOCTH

Pacuer 3epkanbHO MmapaboIMuecKoil aHTEHHBI
Pacuet BOTHOBOAHO-111€71€BOM aHTEHHBI

NhEWD =

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

Pacuer napameTpoB peryJispHbIX JUHUU Iepenadn ¢ T-BOJIHOU
Pacuer napameTpoB BOJHOBOAHBIX JIMHHUM Nepeaadn

Pacuer cornacyronux snementoB CBY-Tpakra

Pacuer xapakTepuCTHK U apaMeTPOB JIMHEHHBIX aHTEHH
Pacuer xapakTepHUCTHK U TapaMETPOB allePTYPHBIX AaHTEHH

NhRPOND =

9.1.6. TembI J1a00paTOPHBIX PadoT

. CxanspHblil aHanu3aTop napaMmerpos Lemnei P2M

HccnenoBanue TUAIEKTPUIECKUX aHTEHH

. MccnenoBanue nuarpaMMbl HapaBiIeHHOCTH Napa0OIndecKol aHTEHHBI 110 U3MEPEHUSM MO B
JanbHEW U OIMKHEN 30HaX

4. UccnenoBanue GpeppuTOBBIX BEHTHIICH U IIUPKYIATOPOB

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan u3jaraercs B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI JUIsl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHualia OCYLECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Mais
WHANBHUAYATBHOTO TOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO0 C IPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U 3YYEHHOE, OTBEYANTE HA MPEI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHe MOTYT MPOBOJIUTHCA JOMOIHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IEKTPOHHOM
KypHAJIE M0 TUCIUILINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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