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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).

YacTtp 010Ka gucuumnuf: O0g3aTenbHast YacTh.

Monynb quctuminH: Moayns HanpaBlIeHUs MOATOTOBKH.

Wunexc qpucumnauasl: 51.0.03.07.

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
Komnerenuus
KOMTICTCHITHH JTUCITUTUINHE
YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3Haer 3naet GyHAaMeHTaIbHbIEe (PU3UUYECKUE
UCIIOJIb30BaTh dbyHIaMeHTalIbHbIE 3aKOHBl  |3aKOHBI B 00JaCTH CBEPXBBICOKUX YACTOT

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI €CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMmeeT aHAM3UPOBATh MPOOJIEMBI, TIPOLIECCHI
peHICHUS 3a1a4 AHATM3UPOBATH MPOOIEMBI, U SIBJICHUSI B 00J1IacTU (PU3UKH, UCTIOIB30BATh
WHKEHEPHOM MIPOLIECCHI U SIBJICHUS B Ha TpaKkTHKe 0a30BbIe 3HAHUS U METOJIbI
ACATCIILHOCTH o0nactu pU3MKH, (U3NUECKUX UCCIIEIOBAHUH, a TAK)KE YMEeT
UCTIOJIb30BaTh HAa MPAKTUKE  |[IPUMEHSTH METOJIbI PEIICHUS
0a30BbIe 3HAHUS U METO/IbI MaTeMaTH4ecKuX 3a1ad B oonmactu CBY-

(U3NUECKUX UCCIIEIOBAHUI, a |YCTPOICTB U aHTEHH
TaK)Ke yMEET IPUMEHSATh
METO/Ibl PEIICHUS
MaTEeMaTHUYECKHX 3aja4 B
npodeccuoHaIBLHOM 001acTH

OIIK-1.3. Braneer Biageer npakTH4eCKMMH HaBBIKAMU PEILICHUS
MPAKTUYECKUMH HaBbIKAMU  |MH)KEHEPHBIX 3a/1a4, CBSI3aHHBIX C

pelIeHNs HHXEHEPHBIX 3a7a4 | pa3paboTkoil u uccnenosanuem CBY
YCTPOMCTB U AaHTEHH

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-2. Cnocoben IIKP-2.1. 3HaeT MEeTOINKHU 3HAET METOJIUKH DKCIIEPUMEHTATIBHBIX

peajin30BbIBaTh IIPOBEJCHUS UCCIEAOBAHUN  |MCCIIE€OBAHUN apaMETPOB U XapaKTEPUCTUK

[IPOrPaMMBbI napaMeTPOB U XapaKTEPUCTHUK |(UACPHBIX JTHHUH, ycTpoiicTB CBY n anTeHH

AKCIIEPUMEHTAIBHBIX y3J10B, OJIOKOB

UCCJIEIOBaHUM, BKJIIOYas |palnOTEXHUYECKUX

BBIOOp TEXHHUYECKUX YCTPOICTB U CUCTEM.

CPEACTB 1 00pabOTKy [TIKP-2.2. YmeeT npoBOoauTh | YMeEET NPOBOANTH SKCIIEPUMEHTAIbHBIE

pe3yJIbTaTOB HCCIIEIOBAHUS XapaKTEPUCTHUK | UCCIIEIOBAHUS [TAPAMETPOB U XaPAKTEPUCTUK
PaIOTEXHUYECKUX bunepHsix muHUH, ycTpoiictB CBY u anTeHH

YCTPOMCTB M CUCTEM.

4. O0beM IMCUMIVIMHBI B 324€THBIX eIUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUII, 144 akaJeMHYeCcKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSITEIbHOCTH

Becero |Cemectpsl

Bunpl yueOHO# nesTenbHOCTH
4acoB 5 cemectp

KonTakTHas aynuTopHas padora 00y4aloumuxcs ¢ npenogaparesieM, BCero 62 62
JIeKIIMOHHbBIE 3aHATHS 28 28
IIpaxTHueckue 3aHATHS 18 18
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 46 46
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npenoaaBaresieM, BCero
[loaroroBka K TECTUPOBAHUIO 9 9
BrinonHeHNe NpakTUYECKOro 3a/1aHus 17 17
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 12 12
Hanucanue otdera no nabopatopHoii pabote 8 8
IlonroToBKa U cAava YK3aMeHA 36 36
OO0mast Tpy10eMKOCTH (B Yyacax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesSTeIbHOCTH NMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Hazpanwust pa3nenos (tem) f;IK' [pak. | JIa6. C;g[ ' Bcer(%;aCOB dopMupyembie
IUCIAILINHEI ” | 3aH., 4 | pa0. pao., KOMIIETEHIIUHU
q q 9K3aMEHa)
S cemecTp

1 DnekTpoMarHUTHBIE BOJIHBI B 2 - - 1 3 OIIK-1, ITKP-2
HANPAaBISAIONIUX CUCTEMaX
2 Jlunuu nepenauu ¢ T-BOIHOM, 4 4 - 5 13 OIIK-1, TTIKP-2
BOJIHOBOJIHBIE U ONITOBOJIOKOHHBIE
JTUHUT

CornacoeaHa Ha noptane Ne 57627 3



3 Jlunuu nepegadyu KOHEUHOM JJIUHBL. |2 5 - 5 12 OIIK-1, ITIKP-2
CornacoBanue
4 Muoronomocanku CBY u 2 - 4 6 12 OIIK-1, TTIKP-2
BOJIHOBBIE MaTPHIIbI
5 IlaccuBHble ycTpoiictBa CBY 4 - 4 6 14 OIIK-1, I[IKP-2
6 [TapameTpsl nepegaromux 1 4 2 - 4 10 OIIK-1, ITIKP-2
MPUEMHBIX aHTEHH
7 BubpatopHbie aHTCHHBI 4 - - 1 5 OIIK-1, ITKP-2
8 JIuHeliHble HENPEPBIBHBIE U 2 3 4 9 18 OIIK-1, I[IKP-2
JUCKPETHBIE CUCTEMBI, AHTEHHBI
Oeryiei BOTHBI
9 AneprypHble aHTEHHBI 4 4 4 9 21 OIIK-1, ITIKP-2

Uroro 3a cemectp |28 18 16 46 108

Hroro|28 18 16 46 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. MO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
YKaHHE pa3aeiaoB (TeM) AUCHUIUIMHBI (B T.4. 1O JICKIIHIM)

Tab6muua 5.2 — Coze
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TpyroemMkocThb
HasBanus paznenon Copep:xanue pa3aenoB (TeM) dopmMmupyembie
(TeM) TUCIUTLTAHBI JUCIUTIIUHBI (B T.Y. IO JICKIIHASIM) (neKunOHHbIC KOMIIETEHIIUHU
3aHATHS), U
S cemecTp
1 DnekTpoMarHuTHbIE Hanpagsnsironiue cuctemsl 1 2 OIIK-1, ITKP-2
BOJIHBI B HANPABIIAIOIINX |HAMPaBIIsIEMbIE BOJHBI,
cHCTEMax THIIBI BOJTH, KPUTHYECKHE YaCTOTHI,
XapaKTEPUCTHUKHU.
Hroro 2
2 Jlunuu nepenauu ¢ T- |Jlunuu ¢ T-BosmHaMu (ABYXIPOBOAHBIE, 4 OIIK-1, ITKP-2
BOJIHOM, BOJTHOBOJIHBIE U | KOAKCHAJIBHBIE, ITOJIOCKOBBIE),
ONTOBOJIOKOHHBIE JIMHUU |METAJUTMUYECKUE U AUDIICKTPUUECKHE
BOJIHOBOJIEI, OIITOBOJIOKOHHBIC JIMHUH.
CTpyKTypbl NIOJIEH, TEXHUYECKHE
XapaKTEPUCTUKU, TPUMEHEHUSI.
HTroro 4
3 JIuauu nepenayu Koadduunent orpaxenus, 2 OIIK-1, I[IKP-2
KOHEUYHOM JJIMHEI. pacrpeesieHue aMILTUTY 1
CormacoBanue HaIpsKEHUH U TOKOB IIPU Pa3IMYHBIX
Harpyskax,
BXOJIHO€ CONPOTHUBIIEHUE OTPE3KA TUHUU.
VY3K0M0JI0CHOE U IUPOKOIMOJIOCHOE
corjlacoBaHHE
Hroro 2
4 MHOTrONOJIFOCHUKH BoiiHOBBIE MaTpHUILIBI pacCeIHUS U 2 OIIK-1, ITKP-2
CBUY u BOJIHOBEIE nepenayn. CBOMCTBA B3aUMHOCTH,
MaTpPHIIBI CUMMETPHUHU U HEAUCCUTIATUBHOCTH.
CooTtBercTBHE (PU3NYECKUX CBONCTB
MHOT'OIOJIFOCHUKOB M MaTEMaTHYECKHX
CBOMCTB UX MaTPHI] PACCESHHS.
Hroro 2
4




5 ITaccuBHBIC
yctporictea CBYU

XapakTepUCTUKH JBYX-, YETBIPEX-,
LIECTU-, BOCBMUIIOJIFOCHUKOB U UX
CBOICTBA, ONMCHIBAEMbIE MU
ycrpoucTsa. [IpuHuun 1eKomMmno3uimu u
Kacka/Hble coeuHenus. Harpysku
COTJIACOBAaHHBIC M (PUKCHPOBAHHBIE,
aTTEHI0ATOPBHI, (pasoBpamaren,
COTJIACOBAHHBIE MIEPEXO/IbI, IETUTEIN
MOILHOCTH, ()eppUTOBBIE BEHTUIIU U
LUPKYJIATOPHI, HAIIPABJICHHBIE
OTBETBUTEIH.

OITK-1, TIKP-2

Hroro

6 IlapameTpsl
nepelarluX 1
NPUEMHBIX aHTEHH

JlanbHss, TPOMEXKYTOUHAS U ONUKHSISA
30HBI TOJIS U3JTyYEHUS] AaHTEHH.
KommiekcHast BeKTOpHas [uarpamma
HanpasienHoctu, KH/I, koaddunment
YCUJICHHUS], IEUCTBYIOIIAs BBICOTA
aHTeHHBI. Teopema B3aMMHOCTH
MPUMEHUTEIBHO K TPUEMHBIM AHTCHHAM.
Llens npuéMHOM aHTEHHBI U MOLITHOCTb,
MOCTyNarouas B

Harpy3ky. [llymoBas Temnepartypa.

OIIK-1, I[IKP-2

Hroro

7 BubpatropHbie aHTCHHBI

Pacrnipenenenuie Toka u 3apsaa B
CUMMETpUYHOM Bubparope. J(uarpamma
HAIpPAaBJIEHHOCTH, COTIPOTHUBIICHUE
m3nyuenus u KHJI cummeTpudnoro
BUOparopa. BxonHoe conpoTusieHue.
Tuner BUOpaTOPOB: METICOOPA3HBINH,
IIEJIEBOM, MITHIPEBOM, CITIOCOOBI X
nuTtanus. CrocoObl pacuIMpeHus
pabouero muarna3oHa BUOpaToOpoB.
Cesizannbie BuOpaTopsl. [leuatHbie
ciiaboHaINpaBIeHHbIEC AHTEHHBI.
[Tpumenenus

OIIK-1, IIKP-2

Hroro

8 JIunetinnie
HEIpPEPHIBHBIC U
JIMCKPETHBIE CUCTEMBI,
aHTEHHBI Oeryien
BOJIHBI

JInHeliHbIe HENPEPBIBHBIE U TUCKPETHBIE
CUCTEMBI.

MHoxwuTenp HanpaBieHHOCTH. CIoco0BI
10/1aBJICHUS

T(QPaKIIUOHHBIX MAKCUMYMOB.
JIMpeKTOpHbIE U JIOTONIEPUOINYECKUE
aHTEeHHBI. /{usnekTpudeckue u
crupajbHble aHTeHHbI. [IpuMenenus.

OITK-1, TIKP-2

Hroro
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9 AneprypHble aHTEHHBI |BHEIIHsS 1 BHYTPEHHSS 3a7]a4K aHAJIn3a 4 OIIK-1, ITKP-2
anepTypHbIX
AHTEHH U METO/Ibl UX PELICHMUS.
BoiHOBOAHBIE U PYTIOPHBIE AHTEHHBI.
JIuH30BBIE U 3€pKaIbHBIE aHTEHHBI, UX
pazHoBUAHOCTU. KOHCTpYKIIMU 1
XapaKTEPUCTUKH,
IIPUMEHEHHUS.
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHAPOB)
Haspanus paznenos (tem) | HaumeHoBaHME MPaKTHUECKUX T dopMupyembie
JUCLUIUINHBI 3aHATUN (CEMHHAPOB) PYAOEMKOCTR, | KOMIIETCHIINH
5 cemecTp
2 JIunun nepenaum ¢ T- PerynspHble nMHUM nIepefayn 2 OIIK-1, I[IKP-2
BOJIHOM, BOJITHOBOJIHEIE U ¢ T-BonHOM
OITOBOJIOKOHHBIC JIMHUH PerynsipHbie BOTHOBOAHBIE 2 OIIK-1, TTKP-2
JMHUM TIepeaun
Hroro 4
3 JIunuu nepenaun KoHeuHoit |Harpyxennsle ¢puaeps 2 OIIK-1, I[IKP-2
anuabl. CornacoBaHue CornacoBanue GHUIEPOB C 3 OIIK-1, I[TIKP-2
Harpy3kou
Hroro 5
6 Ilapametpsl nepenaromux 1 | XapakKTepUCTUKU U 2 OIIK-1, I[IKP-2
PUEMHBIX aHTEHH apaMeTpbl aHTCHH
HUroro 2
8 JIuneitnple HEenpepbIBHBIE U |JIMHEHBIE aHTEHHBI 3 OIIK-1, ITKP-2
JMCKPETHBIE CUCTEMBI,
AQHTEHHBI OeTry1Ieil BOJIHBI Hroro 3
9 AnepTypHbl€ aHTEHHBI ArnepTypHbI€ aHTEHHBI 4 OIIK-1, I[IKP-2
HUroro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuua 5.4 — HaumeHnoBaHue 1a00paTopHBIX paboT
Ha3zBanus pasnenos (tem) | HaummeHnoBanue nabopaTOpHBIX dopmupyemble
JCLUTUIMHBI pabot Tpynoesrocts, 1 KOMIIETEHIH
S cemecTp
4 Muoronomtocauk CBY n  |CkanspHblii aHAIU3aTOP 4 OIIK-1, I[IKP-2
BOJIHOBBIE MATPULIbI napameTpos nene P2M
Hroro 4
6
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5 ITaccuBHBIE yCTpOWCTBA HccnenoBanue GpeppUTOBBIX 4 OIIK-1, [IKP-2
CB4Y BEHTWJIEH U LUPKYJISTOPOB
Hroro 4
8 JIunelinble HenpepbIBHBIE U |MccnenoBaHue TUANIEKTPUIECKUX 4 OIIK-1, IIKP-2
JUCKPETHBIE CUCTEMBI, aHTEHH
AQHTEHHBI OETyIIEeH BOIHBI Utoro 4
9 AnepTtypHble aHTEHHBI UccnenoBanue nuarpaMMbl 4 OIIK-1, ITKP-2
HalpaBIEHHOCTH
napaboJuYeCcKOl aHTEHHBI 110
U3MEPEHUSM I0JI B AaJbHEH U
OsvpKHEH 30Hax
HUroro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taosuie 5.6.

Tabmura 5.6 — Bujbl caMOoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIINN
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HasBanusa paznenos |Bunbl camocrosarensHol | TpynoeMkocts, | DopmupyeMbie
@OpMBI KOHTPOJIA
(TeM) TUCLMILIMHBI paboThI q KOMIIETEHIIUHU
S cemecTp

1 DnexktpomarautHeie |[loaroroBka k 1 OIIK-1, ITKP-2 | TectupoBanue
BOJIHBI B TECTUPOBAHUIO
HAIPABIISIOMINX
cUCTeMax Hroro !
2 Jlunuu nepenaun ¢ | Boimonnenue 4 OIIK-1, ITIKP-2 [IpakTrueckoe
T-BOJIHOH, [IPaKTUYECKOr'0 3a1aHUs 3a7aHue
BOJIHOBOJHBIC U IToaroroBka x 1 OIIK-1, IIKP-2 TectupoBanue
OIITOBOJIOKOHHBIC TECTUPOBAHUIO
JHHAN Hroro 5
3 Jlunuu nepegauu Brinonnenune 4 OIIK-1, ITIKP-2 [IpakTrueckoe
KOHEYHOU IJIUHBI. MPAKTUYECKOT0 3aJaHusl 3a/laHue
Cornacosanue IToaroroBka x 1 OIIK-1, IIKP-2 TectupoBanue

TECTUPOBAHUIO

Hroro 5

4 Muoronomocuuku  |[logroroska k 3 OIIK-1, [IKP-2 | JlaboparopHas
CBUY u BonHOBBIE nabopaTopHoii paboTe, pabota
MaTpPHIIBI HaIUCaHUE OTYeTa

Hammcanune oTyera 1o 2 OIIK-1, ITKP-2 OtueT 1o

nmabopaTtopHOi pabore nabopaTtopHOit

pabore
IToaroroBka x 1 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
7



5 ITaccuBHBIE [Toaroroska 3 OIIK-1, [IKP-2 | JlaboparopHas
ycrpoiictea CBY nmabopatopHo padore, pabora
HaIUCaHUE OTYeTa
Hanucanne otyera no 2 OIIK-1, ITIKP-2 Ortuer no
naboparopHoit pabote nabopaTtopHoit
pabote
IToaroroska k 1 OIIK-1, [IKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 6
6 IlapameTrpsnl Brinonnenue 3 OIIK-1, ITKP-2 | IIpakTuyeckoe
nepeaImx u MPAKTUYECKOTO 3a/IaHuUs 3aJlaHue
NPHUEMHBIX aHTCHH IloaroroBka k 1 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 4
7 BubGparopnbie [ToaroroBka k 1 OIIK-1, I[IKP-2 | TectupoBanue
AHTCHHBI TECTUPOBAHUIO
Htoro 1
8 JIunelinple [Togroroska 3 OIIK-1, [IKP-2 | JlaboparopHas
HETIPEPHIBHBIE U nabopaTopHOii paboTe, pabota
JUCKPETHBIC CHCTEMBI, |HAITMCAaHKWE OTYeTa
aHTEHHBI Oeryei Hammcanwne oTyera 1o 2 OIIK-1, TTKP-2 OTueT 1o
BOJTHBI nabopaTopHoi pabore nabopaTopHOH
pabore
Brinosnnenue 3 OIIK-1, I[IKP-2 | Ilpaktuueckoe
MPAKTUIECKOTO 3a/IaHus 3a/jaHue
[ToaroroBka k 1 OIIK-1, I[IKP-2 | TecrupoBanue
TECTUPOBAHUIO
Hroro 9
9 AneprypHble [Toaroroska k 3 OIIK-1, [IKP-2 | JlaboparopHas
AHTCHHBI nabopaTopHOil paboTe, pabota
HamUCcaHue oT4eTa
Hanmcanwne otdera 1mo 2 OIIK-1, IIKP-2 OTuyer 1o
nabopaTtopHo# pabore nabopaTtopHOit
pabote
Brinonnenue 3 OIIK-1, ITKP-2 | IIpaktuyeckoe
MPAKTUYECKOTO 3a/IlaHus 3aJjaHue
IToaroroska k 1 OIIK-1, [IKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 9
Hroro 3a cemectp 46
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Hroro 82

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYeMBbIX IPH U3YYEeHNH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIl 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
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3aHATUU

Buapl yueOHOM AesTeNbHOCTH
dopmMupyemsie
Jlex. | IIpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITCTCHITHH
3aH. 3aH. pao. pao.

OIIK-1 + + + +  |JlaGopaTopHnas pabora, [IpakTrueckoe
3ajanue, TectupoBanue, Jk3aMeH, OTyeT no
nabopaTopHoii paboTte

[TKP-2 + + + +  |JlaGopaTopnas pabota, [IpakTrueckoe
3ajanue, TectupoBanue, Jk3aMeH, OTYET Mo
nabopaTopHo# pabote

6. PeiiTunroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.

Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbIN MakcumanbHbII
OaJi 3a epuo. Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gann 3a nepuon
mexny 2KT u Ha CEMECTD
Hayana cemectpa | Mexay 1KT u 2KT
KOHEII cemecTpa
5 cemecTp
Jlaboparopnas pabota 0 5 5 10
[IpakTHueckoe 3aianue 10 10 10 30
TectupoBanue 0 0 15 15
Otuer no nabopaTtopHOH 0 5 10 15
pabote
OK3aMeH 30
Hroro makcumym 3a 10 20 40 100
epuo
Hapacratomum urorom 10 30 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

basel Ha 1aTy TEKyIIero KOHTPOJIsA Onenka
> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHAPOAHYIO OIICHKY MPEJCTaBIEH B TaOIuIe
6.3.
Ta6muma 6.3 — Ilepecder cymMMbl 0AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

O
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Aurennsl: Yue6Hoe nocobue / I'. T'. I'ommn - 2012. 145 c. [DnekTpoHHBIH pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/2794.

2. YcrpoiictBa CBY u antennsl: Yue6Hoe nocodue / JI. U. [lanruna, B. A. 3aMoTpuHCKUH -
2012. 223 c. [DnextpoHHBIHA pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/712.

3. Antenns : yuebnoe nmocodue / 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 :
3JeKTPOHHBIN // JlaHb : 35eKTpOHHO-OMOIMOTEUHass cucTeMa. [DIeKTpoHHBIA pecypc]: — Pexum
nocryta: https://e.lanbook.com/book/133478.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. CBepXUIHUPOKONOJIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ moa pen. A. II. Kpenunkoro, B. II.
MemanoBa. — M.: Panno u cBsizb, 2001. — 560 c. (Hasmmuune B 6udimoreke TYCVYP - 33 ak3.).

2. YerpoiictBa CBY u anTeHHsl: YueOHuk s By3oB/ J[.M. Bockpecenckuit u np. — M.:
Panunorexnuka, 2006. — 375¢. (Hamuuue B onbanorexke TYCVYP - 20 5k3.).

3. PacmpocTpaHeHue pagMOBOJIH U aHTEHHO-(QUAEpHBIE ycTpoiicTBa: YuebHoe nocodue / 10. .
bysunos, I'. I'. T'omwun - 2013. 300 c. [DnexkTpoHHBIH pecypc]|: — Pexum nocrymna:
https://edu.tusur.ru/publications/3608.

4. Antennsl u ycrpoiicrBa (CBY): pacueTr n u3mepeHne XxapakTepUCTUK : yueOHOe nocobue ass
By30B / 0. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. lllaOynun ; nox oOuieii penakuueii HO.
E. Murensmana. — Mocksa : U3matensctBo FOpaiit, 2022. — 138 c. — (Bricmiee o6pazoBanue). —
ISBN 978-5-534-08002-5. — TexkcT : anexkTpoHHblil // O6pa3oBaTenbHas miardopma FOpailt [caiit].
[DnexTponHsIi pecypc]: — Pexum goctyna: https://urait.ru/bcode/492640.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Aatennsl u ¢puaepsl: Y4eOHO-METOIMYECKOE mocooue s npakTudeckux 3ansatui / I T
lNomun - 2018. 236 <c¢. [DnekTpoHHBH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/8324.

2. YerpoiicteBa CBY u aHTEHHBI: y4eOHO-METOJAHMYECKOE MOCOOHME IO OpraHu3aluu
camocTosTeabHOU padoThl ctyaeHToB / I'. I'. T'omun - 2010. 42 c. [DnekTpoHHbIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/7.

3. UccnenoBanue auarpaMMbl HApaBICHHOCTH MapadOIuiecKol aHTEeHHBI 10 U3MEPEHUSIM MO B
nanbHel u OnvxHel 30HaX: PykoBojcTBo k mabopatoproii padote / I'. I'. 'omun, A. H. Hukudopos, A.
B. ®arees, B. A. 3amorpunckuii - 2013. 18 c. [DnekTpoHHbIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/3700.

4. CkanspHBIM aHATU3aTOp MapaMeTpoB 1eneil p2m: PykoBoncTBo k mabopatopHoit padore / I'. I
lN'omun, A. B. ®artee - 2013. 47 c. [DunextpoHHBIH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/3729.

5. HccremoBanue TUAIEKTPUUECKUX aHTEHH: PykoBoACTBO K 1abopaTopHoit padote / I'. I'. [N'omun,
A. H. Huxkudopos, A. B. ®atees, B. A. 3amorpunckuii - 2013. 23 c. [DnekTpoHHbIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/3722.

6. HccnenoBanue ¢heppuUTOBBIX BEHTHIICH U ITUPKYJISITOPOB: PYKOBOICTBO K J1ab0paTOpHOU padoTte
/T.T. T'omun, A. H. Hukudopos, A. B. darees, B. A. 3amorpunckuii, XK. M. Cokonosa, E. B. [TaxycoBa
- 2013. 27 c. [DnexTponnslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/3730.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPUAJIbl i1l CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHo-nccaenoBaTenbekas Jadoparopust "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayTUTOPHUS IS
MPOBEACHUS 3aHATHUN JCKIIHOHHOTO TUTIA, Y4eOHas ayJUTOPHS ISl TIPOBEICHUS 3aHATHH MPAKTUIECKOTO
TUMA, yueOHas ayauTOpHUs JUIsl TIPOBENICHUS 3aHATUN J1a00OpAaTOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MPOBEJICHUS 3aHATHI CEMHHAPCKOTO TUIA, TOMEIIEHHUE JIsI KypCOBOTO MPOEKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIECHUE ISl MPOBEACHUS TPYNIOBBIX M WHAMNBUIYAJIbHBIX KOHCYJIbTAINH,
TOMEIICHUE I MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEXKyTouHOM arrtectaunu; 634034, Tomckas
obnacTts, T. Tomck, Bepmnnuna ynuna, 1. 47, 328 ay.

Onucanue nMeronerocs 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- M3mepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumtorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk muranuss GPD-73303S;

- I'eneparop 1'4-126;

- M3mepurens P2-60 - 2 Onoka;

- Usmepurens P5-12;

- UsmepurensHast nunus P1-27;

- BekropHhbiii ananuzaTop cursanoB P4AM-18;

- ONOPHO-IIOBOPOTHOE YCTPOMCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;
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- Google Chrome;

- Microsoft Office 2010;
- Microsoft Windows 8§;
- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

VYueOHo-uccaenoBaTenbekas nadoparopus "MHUKPOBOJIHOBasE TEXHUKA': ydeOHas ayTUTOpHUS IS
MPOBECHUA 3aHATUN JEKIIMOHHOTO TUMA, y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpPAaTOPHOrO THUIIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpOMeEXyTouHoH attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp ud. GDM 8145;

- Nsmepurens 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;

- N3mepurensHast nunus P1-27;

- BexropHslii ananuzaTop cursanos P4AM-18;

- ONOpPHO-IIOBOPOTHOE YCTPOICTBO;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHUSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHus
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Taduure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§i2§;;i;iﬁ (rem) q;giﬁgfggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Onexrpomarnuthsle BosiHbl B |OIIK-1, [IKP-2  |TectupoBanue IIpuMepHBIil IepeyeHb
HaIpaBJISIOLIUX CUCTEMAX TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 JIunuu nepenauu ¢ T-soano, |OIIK-1, IIKP-2  |[IpakTuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
BOJIHOBOJIHBIE U 3a/laHue
OIITOBOJIOKOHHBIC JIMHUH TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
3 Jlunuu nepenauu koneunot  |OIIK-1, I[IKP-2  |[IpakTuyeckoe TeMbl MpakTUYECKUX 3aJaHUI
JnuHbl. CornacoBanue 3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
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4 Muoronomocauku CBY u OIIK-1, I[IKP-2  |JlaGoparopHas Tewmbl 1abopaTopHBIX PabOT
BOJIHOBBIE MaTpPHUIIBI pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOH
pabote
5 IMaccuBnbie yerpoiictea CBU |OIIK-1, I[IKP-2  [JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
Ortuer no Tembl 1abopaTopHBIX pabOT
nabopaTopHOH
pabote
6 ITapamerpsl nepenatomux 1 |OIIK-1, IIKP-2  [[IpakTuueckoe TeMbl MPaKTUYECKUX 3aJaHUI
MPUEMHBIX aHTEHH 3a7aHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaMOHHBIX
BOITPOCOB
7 BubpatopHble aHTCHHBI OIIK-1, I[IKP-2 | TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
8 JIuHeliHble HENPEPHIBHBIE U OIIK-1, [IKP-2  |JIabopaTopHas Tewmbl 1abopaTopHBIX PabOT
JUCKPETHBIE CUCTEMBI, AHTEHHBI pabota
Oerymei BOJIHbI [IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1aHNe
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuet no Tewmbl 1ab0opaTopHBIX PabOT
nabopaTopHOi
pabote
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9 AnepTypHble aHTEHHbI OIIK-1, [IKP-2  |JIaGopaTopHas Temb! m1abopaTopHBIX padoT

pabota

[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI

3aJjaHue

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

[xana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NMIAHUPYEMBIX PE3YyJbTATOB OOyYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJTU (pparMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YIOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o copMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHOe, HO
MaKCHMaJTbHOM OTJICTbHBIE coJieprKaliue coJieprKaliue
CYMMBI 0a/UTOB | TPOOIeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJioB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpuBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmMyIupoBKa TPeOOBAaHUH K CTENIEHN KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0ydaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUSI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOpaiuarbcs A1 6ojee 1eTalIbHOTO €r0 YCBOCHHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Tlo xakoMy 3aKOHY ITPY U3MEHEHUH 4acTOThl U3MEHSAIOTCS IOTEPU B MeTailIax?
-IIPY YBEJIUYECHUH YaCTOThl YMEHBIIAIOTCS 110 JTUHENHOMY 3aKOHY
-IIPH YBEIUYECHUH YaCTOThI paCTyT PONOPLHUOHAIBHO KOPHIO KBaIPaTHOMY U3 YaCTOTBI
-IIpY YBEIUYECHUH YaCTOTHI paCTyT JIMHEHHO
-YMEHBIIAOTCS IIPU YBEJIIMYEHUN YaCTOTHI IIPOIIOPLMOHAIBHO KOPHIO KBaJAPaTHOMY U3 4aCTOTHI

2. TomnumHa CKMH-CIIOS] — 3TO
-TOJIIIIMHA OKCHUTHOW MIEHKHU, 00pa3yIoIeics: Ha MOBEPXHOCTH METalIa
-rTyOMHa MPOHUKHOBEHHUS TOJISI B METAJUI C YBEJIMUYCHUEM €T0 aMILTUTY/IbI B pa3
-r1yOMHa MPOHUKHOBEHHUS T0JII B METAJUT C YMEHBIIICHHEM €ro aMIUTUTY/IbI B € pa3
-r1yOMHa MPOHUKHOBEHHUS TOJISI B METAJT C YMEHBIIICHHEM €r0 aMIUTHTYAbI B 2 pa3a

3. PesonancHsble ceuenus B JIIT — 310 ceueHus, B KOTOPBIX
-KOMIIOHCHTBI HAIPAKCHHOCTU MOJIeH NMEIOT BCIICCTBCHHBIC 3HAUYCHUA
-KOMIIOHCHTBI HAIIPSAKCHHOCTH nojaeu NpUHUMAKOT MAaKCHUMAJbHBIC WM MHUHHMAJIbHBIC
3HaA4YCHUA
-COIPOTUBJICHUE JIMHUU PABHO COIIPOTHUBIICHUIO HAIPY3KHU
-COIMPOTHUBJICHUC JINHUU SABJISICTCSA BCIICCTBCHHBIM

4. DxBuBasieHTHbIE ceueHusd B JIII — 310 ceuenus, B KOTOPBIX
-KOMITIOHEHTBI HAIPSPKEHHOCTH I10JIEH UMEIOT BEIIECTBEHHbIE 3HAUCHUS
-KOMIIOHEHTBI HAIpPSDKEHHOCTH MOJEW NMPUHUMAKT MaKCHMallbHble WM MUHHUMAJIbHbBIC
3HAYEHUS
-COIIPOTUBJIEHUE JTUHUM PAaBHO COIPOTHUBIIEHUIO HAIPy3KU
-COIIPOTUBJIEHUE JIMHUMU SIBJIIETCS BELIECTBEHHBIM

5. Kaxum B 0011eM ciayyae siBiIsieTcs O0JIHOE COPOTUBIIEHUE JTUHUU?
-BEILIECTBEHHBIM
-IIOCTOSIHHBIM
-IEpEMEHHBIM
-KOMILJIEKCHBIM

6. Kakum siBisieTCsl BOTHOBOE COIIPOTUBIICHUE JIMHUU?
-pEaKTUBHBIM
-BEILIECTBEHHBIM
-IIOCTOSIHHBIM
-IEpEMEHHBIM

7. llne#id — 3To oTpe3ok duuepa,
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10.

1.

12.

13.

14.

15.

16.

-pa30MKHYTHII Ha KOHIIE
-KOPOTKO3aMKHYTBIN Ha KOHIIE
-Harpy»<eHHbI! Ha aKTUBHOE CONPOTUBIICHUE

. K YCTBIPEXIIOJIIOCHUKAM OTHOCATCA

-pUIBTPHI

-Harpy3Ku

-ICJTATEIIA MOITHOCTH
-HaIpaBJICHHBIC OTBETBUTEIN

. B 3aKpPBITBIX PE30HATOPax BO3MOXKHBI TOJIBKO TaKHC KOHe6aHI/I5I, JJId KOTOPBIX IO OJIMHE

pE30HATOpA YKIIAIBIBACTCS 1IEI0E YUCIIO
-A

-A2

-AM4

=20

K nuccunatuBHBIM yCTpOMCTBAM OTHOCSTCSA
-azoBparniarenu

-TIepexobl

-aTTEHI0ATOPbI

-HaInpaBJIeHHbIE OTBETBUTEIH

C moMol1IpI0 KaKoro MoJisi MO>KHO U3MEHUTh HalpaBieHHE HUPKYJIALUU B Y -IIUPKYISTOpE?
-IIOCTOSIHHOTO MarHUTHOTO

-IIepEMEHHOT0 MarHUTHOTO

-3JIEKTPUUECKOT0

-3JIEKTPOMarHUTHOTO

BuyTpeHnHss 3ajadya TeOpuM aHTEHH NPUMEHHUTEIbHO K JIMHEHHBIM aHTEHHAM O3HadaeT
HaXO0XJICHHE

-pacupe/iesieHus MoJisl BHYTPU TPOBOAHHUKA

-3aMacéHHON B AaHTEHHE dHEPTUU

-pacnpeeneHus ToKa BAO0Ib MPOBOIHUKA

-TeMIlepaTypbl BHyTPEHHUX ITYMOB

Kakyro nossipu3zanuio Ha3pIBalOT Bpalaroniencs?
-TOPU30HTAIbHYIO

-HAaKJIOHHYO

-KpPYT'OBYIO

-3JUTUNITUYECKYIO

VY Kakux nojsipuzanuid BEKTOP COXPAHSIET CBOKO OPUEHTAIMIO B IPOCTPAHCTBE?
-y BEPTUKAIBHOMN

-y TOPU30HTAIBHOM

-y HaKJIOHHOM

-y AJUTUIITUYECKON

[IpaBrIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUITMEHTAMH YCUIICHUsI, HAIPABICHHOTO JACHCTBUS U
MOJIE3HOT'O ICUCTBUSL:

-KHJI = KIIJ * KY

-KY =KII*KH/I

-KITJT =KHJI / KY

- KITJI =KY / KH]]

[IlymoBas TemnepaTypa aHTEHHBI — 3TO TEMIEpaTypa:
-cpezbl, B KOTOPOM HaXOAUTCS aHTEHHA
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17.

18.

19.

20.

10.

-II0 KOTOPOH pa3orpeBaeTcsl aHTEHHA B PE)KUME MepeIadn
-COOCTBEHHBIX IITYMOB aHTCHHBI B PEXKUME MTpHEMa
-COOCTBEHHBIX U BHEITHHX IITyMOB IIPUEMHON aHTEHHBI

VY kakoi U3 aHTEHH B OCEBOM PEKHUME U3IyUYCHUS IMpe pabounii quanazoH?
-y TPEXBUTKOBOW HIMJIMHAPUYECKON CIUPATIBHON aHTEHHBI

-y IIECTUBUTKOBOM UJIMHIPUYECKON CIIMPAIbHON aHTEHHBI

-y TPEXBUTKOBOW KOHUYECKOUW CIUPATIbHON aHTCHHBI

-y IIECTUBUTKOBOM KOHMYECKOW CIIUPATIBHON aHTEHHbI

Kakyio monspuszanuio B 0OCEBOM peXHUME U3IYUEHHUS MMEIOT CIUpajlbHble aHTEHHBI B
HamnpaBjieHuu Makcumyma JIH?

-BepTUKAJIbHYIO

-HAaKJIOHHYO

-KpPYT'OBYIO

-3JUITUIITUYECKYO.

Kakwue Turipl anepTypHbIX aHTEHH B PaJIMOIMAINa30H MPUILINA U3 ONTUKU?
-pyHOpHbIE aHTEHHBI

-aHTEHHbBI Ha 3aMeJISIFOIIMX JIMH3aX

-aHTEHHBI Ha YCKOPSIOIIUX JTMH3aX

-3€pKaJIbHbIC AHTEHHBI.

Kaxoit mpoduie nMeet Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
-cepudeckuit

-napaboIMIeCKuit

-TUTIEPOOTNIECKUIA

-3JUTANITUYECKHA.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. JInHum nepenauu: onpeneneHue; perysspHble, HEPETYIIPHbIE, OJHOPOJHbIE, HE OJHOPOIHBIE.

OTKpLITBIe, 3aKPBITHIC — UX JOCTOMHCTBA U HCAOCTATKH, IPUMCHCHUS. HpI/IMepBI.

. Panunonunus: noHsaTtue, CTpyKTypHas cxema, npumepsl. JIOCTOMHCTBA M HENOCTATKH II0

CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FITEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETAX U DKCIIEPUMEHTAIbHBIX UCCIIEAOBAHUIX.

. OCHOBHBIE TapaMeTpbl MU XapaKTEPUCTUKHU (PUAEPOB: THUNBl BOJH, AUCIEPCHOHHAA

XapaKTEepUCTUKA, 3aTyXaHHe, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHAas U AOINYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE MapaMEeTphL.

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

. O0BsicHuTe, TOYEMYy OOBIYHO pa0OTAIOT HAa BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B

KaKHX Ccly4yasx paOoTaioT Ha BOJIHAX BHICIIMX TUMOB? B KakuX JTMHUIX UMEET MECTO TUCTIEPCHUs
U B ueM mposisisiercs? Kak oHa BIMsET Ha pacCIpOCTPaHEHUE CUTHAIOB?

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

CKOpPOCTb, BOJTHOBOE CONPOTHUBIICHHE, MOTOHHBIE MMapaMeTphl. Y CIOBUE pabOThl Ha BOJHE
OCHOBHOTI'O THIIAa B KOAKCUAIbHOM TMHUU. MapKUpOBKa KOAKCHAIbHBIX KaOemei.

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

¢a3oBast CKOPOCTb, BOTHOBOE CONPOTUBIICHUE, TIOTOHHBIE TApaMEeTPhl, 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 IOJIsA, XapaKTEpPUCTUYECKOE U BOJIHOBOE
COIIPOTUBIICHUs, IIepeaaBaeMas MOIIHOCTb. TexHonorus u3rorosieHus. [Ipumenenus.

Jluauu nepenayn ¢ MOBEPXHOCTHOW BOIMHOMU. [IoHATHE MOBEPXHOCTHOM BOJIHBI, €€ JJIMHA U
daszoBasi CKOPOCTh, cTpyKTypa mods. [Ipumepst peanuzanuii JII1 ¢ moBepXHOCTHOW BOTHOH U
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

MIPUMEHEHHUS.
Hunanazonsl qiauH BojH. [lonatne CBY. Tunbl npuMeHsieMbIX B Pa3JIMUHBIX JUAMa30HaX
¢dbunepos. [IoHATHS SKBUBAJICHTHBIX JIMHUHN ¥ cXeM. BOJTHOBOI M KJIAaCCUYECKUM MTOIXOIbI, CBSI3b
MEX1y HUMH.

Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenne Moayis koddduireHTa OTpakeHus B uaeanbHbIX U peanbHbix JIII.
Pe3onaHcHBIE ceueHUs, 3HAUEHUS B HUX HAMPSHYKEHHOCTEN MOJIEH M COMPOTUBJICHUN.
Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne JIMHUN U COOTHOIICHUE
Mexay Humu. [loBenenue moayns KodpduimeHTa OTpakeHHUS B HAEAJbHBIX U pEalbHbBIX
nuHusX. Pexumsl B JIIT 1 X CBSI3b C CONPOTHBIIEHUEM HArPy3KH.

14. ®opmyna TpaHchopMallui COMPOTUBICHUMN C MOSICHECHUSMH. JKBUBAJCHTHBIC CEUCHUS U
paccTosiHUSI MEXJly HUMU. BxoaHoe compoTuBieHrne oTpe3ka guiepa, 3HaUCHHUS B cliydae
peakTUBHBIX Harpy3ok. [loHsTHe nuieidoB, uX BXOJHbIE CONPOTUBICHUS, TPUMEHEHUS.
dopmyna TpaHcHopMalUMKU CONMPOTUBICHHUN C TOSCHCHUSIMU. Pe30HaHCHBIE CEYCHUS U
paccrosiHug Mexxay HUMH. [loBeleHre B HUX KOMIOHEHT HANPS)KEHHOCTH AJIEKTPUUYECKOr0 U
MarHMTHOTO TOJIEH, CBI3b C MOIyJieM Koa((duLlMeHTa OTpakeHus OT Harpy3ku. CoNpoTHUBIEHUE
JIMHUM B PE30HAHCHBIX ceueHusix U cBs3b ux ¢ KCB u KBB.

VY3KOMOJIOCHOE COTrjlacOBAaHME AaKTUBHBIX HAarpy30k. YeTBEpTHBOJHOBBIE MOHUKAIOIIUE U
MoBBINIAOIME TpaHchopMaTopsl, ux BkiItoueHus B JII1 u BeIOOp 3HAYEHUN COMPOTHUBIICHHI.
OKBUBaJIEHTHbIE CcXeMbl, pacupenenenus HanpsiokeHusi, KbB unu KCB Bnoaps JIII mpu
COTJIaCOBaHUHU.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTon KOMIEHCHUPYIOUIUX
PEaKTUBHOCTEM, OCJIEA0BATEIBHOE U NTapajuieibHOe BKItoueHus ux B JII1.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIEHCHUPYIOUIUX
PEaKTUBHOCTEN, UX pealin3alys B BOJTHOBOJAHON TEXHUKE, IKBUBAJICHTHBIE CXEMBI.

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

Tunossie 3memMeHTHl TpakTOB CBY: BOJIHOBOIHBIE COEIUHEHHMS, TOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXO bl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coriacytonue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTopsbl U (a3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBOW M KIACCHYECKHN IOIXOJIBI
ONMCaHUs, HOPMUPOBKA TOKOB U HANIPSKEHUM, aJatolIle U OTPaKEHHbIE BOJIHBI.

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

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

dyHaaMeHTalbHbIE CBOMCTBA MaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSTHS, MaTeMaTHYecKue (HOPMYITHPOBKU, HEOOXOAUMOCTh YUeTa.

HenuccunaTuBHBINA YETHIPEXIIOJIOCHUK: MaTPHUIIbl CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

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

LupkynaTop: NOHITHE, MATPHULIBI pacCcesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBnenHslil OTBETBUTENB: MOHATHE, MAaTPULlIA pAacCeSHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

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

34. HaznaueHue u KiiacCu(puKanmsi aHTCHH, TIOHATHS, OTIPEICIICHHUS.

Ammmaryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

MoIHOCTb U COTPOTUBIICHUE U3ITYUECHHS aHTEHHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C COMMPOTUBICHUEM U3ITYYCHHUS.

DnekTpuueckas npoyHocTh. [IpenenbHas u gomycTuMasi MOIIHOCTH.

[Tonspu3zanus, ee BUbI, HEOOXOIUMOCTD yueTa Mpu IpUeME.

KH, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromas AJiMHA U Mana3oH paboynX 4acTOT AHTEHHBI.

[TpuHIMI ANEKTPOAUHAMUYECKOTO MOAO0US U €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAHUN AHTEHH.
@dyHIaMeHTaIbHbIe OTPaHUUYEHUS B 001aCTH aHTEHH.
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41. IlpuemHbIe aHTEHHBI. Y CJIOBUS IPHUEMA MAKCUMaIbHONH MOITHOCTH.

42. llpuHIUN B3aMMHOCTU M €TO HCMOJIb30BAaHHE MPUMEHUTENIBHO K pacyeTy XapaKTEepUCTUK
MPUEMHBIX aHTEHH.

43. DddexTuBHas TUIONMAAs aHTeHHBI, ¢BA3b ¢ KH/I 1 aeiicTByomel ATMHON THHEHHOW aHTCHHBI.

44. IllymoBas TemnepaTypa aHTeHHbI, CBsI3b ¢ KII/I, myTu ee cHI>KeHUs.

45. OcobeHHOCTH pabOThI AHTCHH Ha HU3KHUX U BBICOKUX YaCTOTaX.

46. O6mMe CBOMCTBA @HTEHH MAJIBIX JJICKTPUUYECKUX Pa3MEpoB. DJIEMEHTApHBIC W3JydaTeu
JIMHEWHOU M KPYyTrOBOM MOJIIPU3ALINH.

47. CuUMMeTpUYHBIN 27eKTpudeckuid BuOpatop. Pacmpenenenue toka, JIH, comporuBieHue
m3nyuenusi, KH/I, nefictByromas anmuna, 3pPeKT yKopodeHUus IJIWHBI BUOpaTOopa, BXOJTHOE
COTPOTUBIICHUE.

48. KoHCTpYKIIMM CHUMMETPUUYHBIX JUHEHHBIX BUOpATOpPHBIX aHTeHH. CmocoOBl MUTAHUS
MOCPEACTBOM JIBYXITPOBOJHOM M KOAKCHAJIbHOU JIMHUH. [IpuMenenus.

49. Tletneo6pa3znbiii BuOparop Iucronpkopca. CriocoObl MUTaHUS MTOCPECTBOM JIBYXITPOBOIHON U
KoakcHalibHOW InHuH, JIH, mpuMeHeHusl.

50. KoHcTpyKinu HeCUMMETpUYHBIX BHOpaTopoB. CriocoOs! Bo3OyxkaeHus, JJH, mpumenenus.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

Pacuer napameTpoB peryispHbIX JIMHUHN nepenayu ¢ T-BoaHoM
Pacuer napameTpoB BOJIHOBOAHBIX JIMHUM IIepeadu

Pacuer cornacyromux anemenroB CBY-tpakra

Pacuer XxapakTepUCTHUK U IapAMETPOB JTUHEHHBIX aHTEHH
Pacuer xapakTepUCTHUK U IIapaMETPOB allEpTYPHBIX AaHTCHH

Nk WD

9.1.4. Tembl J1a00paTOPHBIX PadoT

CxanspHbli aHANIM3aTOp apaMeTpoB neneid P2M

UccnenoBanue GheppuTOBBIX BEHTUIICH U IIUPKYJIATOPOB

HccnenoBanue TUAIEKTPUYECKUX aHTEHH

HccnenoBanue nuarpaMMbl HallpaBJIC€HHOCTH NMapaboIMuecKoil aHTEHHBI 110 U3MEPEHUSIM T10JIS B
najJbpHeN U OJIMOKHEN 30HaX

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B Yy4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIAMHU, COJCPKAILIUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3J]IMYHBIM acCIEeKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIE UJEU; HA OCHOBAHUHU
N3yYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJI03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HA4YCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIJIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
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Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U UHBAJIHU/10B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHh KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAlbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7oMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUsA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JI1s1 SN ¢ HAPYIIeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONIOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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[Ipu HeoO6XOAMMOCTH AJIsl JIUI] C OTPAHUYEHHBIMU BO3MOXXKHOCTSIMU 3J0POBbS U MHBAJIUJIOB
MpoLEeaypa OLEHUBAHUS PE3YIbTAaTOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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